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OT ABTOPA

Tlpeanaraemoe nocobue npeacrasaser coboit mogpobHue noypouHbie pa3paGoTku
1o kypey «Duanxar gas 10 knacca cpesaeli obmeobpasoparebHON MKOLL

OcobeHHOCTAMI TOCOOUA ABMNAIOTCA €10 YHUBEPCARBHOCME H NOAUDYHXUMO -
HARLHOCIHY:

1. Tocobue npeanasHadeHo Ans npenogasarenclt, paboraonmx no yueGuuxam:

~ I'A. Maxuwesa, B.B. Byxosyesa, H.H. Comcxoz20 «®Onsuka. 10 xnaces
(M. IIpocsemenue);
— C.B. Ipomosa «Duanxa. 10 xnace» (M.: Ilpocemenne);
© — B.A. Kacvanosa «Ouauxa. 10 xnaccy (M.: ipoga).

2. Tlenaror MOXeT 3aMMCTBOBaTH HONHAIE CLEHADHH YPOKOB MUK HCIIOAB30BATH MX
4acTHYHO, coolpasys MaTepuan nocobusa ¢ coGCTBERHOM nexaroryeckolt cucremoit.

Iiem» xaHHOTO NOCOGHA — OKA3aTh METOMUECKYK) MOMONIb YUMTEINSIM B IPOLIECCE
IOATOTOBKA K YPOKY, OMOYH B pacTipeleeHNH MaTepHata I10 YPOKaM H ero CHCTeMa-
TH3amH. JIna KKROro YpoKa onpejeleHu:: 1ens, o60pyAoBaHNe, Bl 1IEMOHCTPALM-
OHHOMO SKCTIEPUMENTA, TLTAH MIN0XKEHNA HOBOIO MaTepHala, ZOMAIHee 3ajlaHue.
B nauHOM KHUTE Y4UTENb CMOXET HaitTi BCe, 9TO eMy HeoGXORIMMO 1A NOATOTOBKH K
ypoKam: NOXPOBHLE IOYPOYHHIE Pa3pabOoTKH, METOMUECKHE COBETH U PEKOMEH ALY,
Da3HOYPOBHEBKE KOHTPONBHEE PabOTH 10 KAKAOMY H3YYacMOMY PAaleNny, TeCTOBNE
1 IpOBEPOYHELE 3afatHsA. B N0cO6HH NDeACTARNEHE 1 aNkTepHATHBHILE DOPMH IPO-
BefleHUA YPOKOB: YPOKHK-UTPH, BUKTOPHHK H AD.

ITocofue COOTBETCTBYET PEANBHOMY XOXY YPOK2 ¥ MMEET 48MOHOMHBIN XapaKTep:
B NPUHIYTE €10 OHOTO JOCTATOYHO A5 KBATHDUIMPOBAHHON TOATOTOBKH YUMTENSA
K 3anaTmio. KpoMe TOro, B KHUTE conepAMTCS OGIMMPHNIT AONONHATEILHRIH MaTEPH-
aJ, CYmMeCTBEHRO oberyalomuit MOATOTOBKY PENONABATENR K YPOKY.

Tloco6ne NOMHOCTBIO COOTBETCTBYET YTBEPKAEHHOM NOCYIAPCTBEHHOI 1IporpaM-
Mé ¥ HaNMCAHO, NPeXIe BCEIO KAK NPAKTHYECKOe PYKOBGACTEO N0 IIPOBEACHMIO YDPO-
KOB (OA3uKH.



PA3LENI
MoypouHble pa3paboTku No pusunke

K y4eb6Huky C.B. l[pomoBa

BBEAEHUE

¥pok 1. Yro nayyaer puanka. Opransi vyscrs
KaK UCTOYHAK uHdOopMaupn 06 OKpyKAIoIeM MUPE
(Cwm. ypox 1, Msakuines)

Vpox 2. Ixcnepumenr. 3axon. Teopns. Duasreckue moxemm
(CM. ypok 2, MaxnmeB)

Ypok 3. Unes atomnama.
@yunamenTanbHble B3anmMoelcTIs
Lenu: no3HakOMHUTD Y4amMuXcs ¢ TUNoTe3oH JeMoXpHTa; pAcCCMOTPETD YEThIPE $CTH-
xudy apupoast (GyHAaMeHTaIbHEE B3aHMOAEHCTBHIA).

Xon ypoka

1. posepka KOMaNIHETO 3aAAHHA

1. Yro abnsercs npeamMeToM n3ydeHns Guauxu?

2. Kako#t mana3oH A1MH BOMH HATYYEHHA, HashIBaeMblll CBETOBBIM, BOCTIDWAHMA-

€rcsl I1a3oM?

3. Yto Ha3mBaoT PU3HYECKHM 3aKOHOM?

4. B ueM neHHOCTD (PYHAAMEHTANILHMX 33KOHOB?

5. B xaxoM ciry4ae cucreMa obnafaer cuMMeTpielt?

1. Berynurenshan Gecena

3aMmeuarensHu anranickuit noar u *yno;mux Yunsam Baedix (1757~1827) B

CBOEM CTHXOTBOPeHUH «Iapeyerue HEBUMHOCTHY IPUBRIBAT,
B om10M MrHOBEHbE BHAETD BEYHOCTD,
OrpoMHBIfi MUD — B 3epHe Necka,
B eaunoit ropcra — 6eckoHe4HOCTh
U nebo - B yameuke useTxa.

Oxa3mBaeTcs, Mobast MeCYHHKa, — AelCTBHTEIBHO, Henas BeeneHHas, H6o B
4aeT B ce6A NMOYTH CTOJIBKO XKe MebYaHIINX YaCTHII, CKOJILKO 3B€3] COAEPKUTCA BO -
Bceit MeraranakTuke! '

W3 3THX YaCTHL COCTOMT W KameHb, OQMHOKO JeXalnii Ha o6oyuHe AOPOrH, U
MaJieHLKIH IIBETOK, PAfyIORmit Hac cBoell ecTeCTBEHHOM KpacoTol, M mymHcThe 06-
NaKa, HeTOPOIJIMEBO LBy MHe N0 ronyGomy keby.



Ypox 3. Hnes atommama. DyHjaMeHTANBHEE RIAHMOKEHCTBUS 5

" Yo nexut B OCHOBE Beex Bemefi? Ecan B IPHpOAe HET HIYEro, KPOME aTOMOB R
TYCTOTH, KaK cunTa JIeMOKPHT, TO KaKuM 06Pa3oM H3 HHX MOXHO «CKOHCTPYHPO-
BATh» 3TH BEIIH, IPHYEM TaK, 9TO OAHH H3 HUX OKa3LIBAIOTCA TBEPABIMH, ADYTHE —
KHIKHAMH, 2 HHble — ra3000pasHuMH?

Ixcnepumenm

B cocyfie ¢ BOAOMH PaCTROPUM MaleHBKYIO KPYNHHEKY chnei ryanm. Yepes nexoro-
poe BpeMsi BOKA B Hem craneT cuielt. OToNbeM HEMHOTO OKpameHHO#! BO/kI B Apyroft
COCYIL M 0/IbEM B HETO YHCTYIO BORY.

Pactsop BO BTOpOM cocye Byzet okpamen cinabee, uem B iepsom. IToToM 13 BTOpO-
T'0 COCY/a CHOBA OTONTbEM PACTBOP YikKe B TpeTHli COCYA M A0NBEM B HETO BHOBB YHCTOH
Bozoit. B atoMm cocyzie Boaa GyaeT okpammeHa eme crabe€, yeM BO BTOPOM.

TockonbKy B BOjle PaCTBOPHIH OYeHb MANEHBbKYIO KPYIHHKY Iyallli, H TOJIBKO
YacTh ee NoNaNla B TPETHH COCYA, TO MOXHO TIPEANONO0XKHTD, YTO KPYITHHKA COCTOANA
13 GoABIIOrO YHCA2 Mebyaliiny YacTUU.

IT1. HayuenHe HOBOTO MaTepHana

IInan

1.Tunoresa lemoxpura

2. GyusaMenTanbHbe B3aNMOAEHCTRHS

3. Benkoe o6beanHeHHe

1. Exge srayGoxolt apersocty, 2500 et Ha3al, HEKOTOPHIE Y4EHble BHICKASBIBAMH ITPEfi-
NOJIOXEHse O CTpoeHHH BemecTsa Ipeveckuit yuenniit [leMoxpur (460370 now. 3) camrar,
YTO BCE BEmIECTRA COCTOAT H3 MEALYalIMX yacTHyek. Bhina BEUBHHYTA aTOMUCTIYECKAnA
1MnoTe3a B cOOTBETCTBHA C Helt BCe B MHDPE COCTOHT W3 aTOMOB, PasTHIAIONMKCs CBOET
(hopMait, TOPSAIKOM N OpHEHTaIHet B Tesle; MeXKTY AaTOMAMK HAXOIRUTCS NVCTOTA.

IMo nerenze naes o CymeCTBOBAHIH ATOMOB BO3HHKJIA Y €€ aBTOPa, KOrAa oh pa3pe-
3an si6noko. Jlo Kakux Mop MOXHO paccekaTh 260K0 Ha YacTH? MbICAb 0 TOM, YTO
CyutecTBYeT 1IPENeNt TAKOTO AeNenus, 1 noSyanna Ha3sath Merpyaiue (ganee yxe
HeIENMMLIE) YACTHLL MaTepHH atoMami. (B 6yksarsHOM nepenosie ¢ A3MKA ApeBiix
TPEKOB CJIOBO $aTOM» 03HAYaeT «Hepa3pedaeMbllis, «HepaccekaeMulits.)

Ho B nanbosbmed} creneHn BTODHM POXKAEHHEM ATOMOB YENOBEIECTBO OBA3AHO0 AHT-
nuitckoMy ydenomy Jbxony Jamsrony (1766—1844), xoTophii sriepsbie mpeATTPHHSN M0~
TIBITKY KOTHYECTBEHHOTD OIHCAHMA UX cBOACTE. MIMEHHO MM GBLIO BBEJIEHO NOHSTTHE ATOM-
HOTO BeCa ¥ COCTAaR/IEHA [IEPBAA TA(THIIA ATOMHEAIX BECOB PA3/IWYHKIX XUMWYECKVX 3/IeMEHTOB.

CeroziHl HUKTO YK€ He COMHEBAETCA B CYIUECTBOBAHHY ATOMOB, OXHAKO PearbHO
CYIIECTBYIONIHE aTUMB OKA3AMVUCH COBCEM He TaKWM¥, KakuMn ux Hpencrasnsn Jde-
MOKpHT. Ve BoabrimMan 1o aToMy NOBOAY NHCAT: «B HeenuMocTb aToMa He BEPHT B
HacTosmee BpeMs HH OAWH DH3HKs.,

Oako yCTAaHOBATL HCTHHHYIO CTPYKTYPY aTOMa YAAA0CH JUIOb CITYCTH NATD JIeT
nocae cMepTH BonblMaHa, KOra Ha OCHOBe MPOJODKHTENBHEIX H KPOMOTRHBRIX 9KC-
HepHMEHTOB aHI IR ckhit pHank IpHecT Pesepdopa (1871-1937) apuuen k BHIBOLY,
YTO aTOM NMPEACTARNAET cO6OH MONOKUTENLHO 3aPAKEHHOE AP0, OKPYKEHHOE I/EKT-
POHHO#H 060.104KOIL.

O6HapyxeHye 310} CTPYKTYDPH 03HIMEHOBANO TPeThe poxkenue aToma, Tak, ua ymos-
PHTEJIbHOI IHIIOTE3B! OH MPEBPATHIICA B PEAIHHYIO W OCA3AEMYI0 eMHHILY MAaTEpHH.

Mocnenyomue akcuepumentit (1914-1932) nokasanu, uto aTGMHOe SIPO cOCTO-
AT U3 TAOKENLIX YaCTHIL HeATPOHOB U IPOTOHOB. I1POTOH 1 HEHTPOH ABAAIOTCA CIOXK-
HBIMA YACTHIIAMH, COCTOALMMH H3 TPeX KBAPKOS. )



6 IToypounnte pa3paboTkH o ¢u3mce K yqeénmcy C.B. I'pomoBa

] Sneuemapnue YaCTHIIH, TOXOGHO aTOMaM, KIacCHGRIMPYIOT N0 MACCe Ha JABe
6obHe rpynnyL, Jlerkue 06pasyioT IPYITY JENTOHOB, TAXKETHE — IPYITY aXPOHOB.

2. M3n2BHa YeNOBEK CTPEMILICS TIO3HATE H YIGHATh OKpyXatomuit ero dpusuyeckHit
mup. OxaskiBaeTcs, Bee GeckoneyHoe pasHoobpasite PHIMYECKUX [IPOLIECCOB, IPOHCXOAN-
DIHX B HAIEM MHDE, MOXHO OObSCHUTD CYIIIECTBOBAKNEM B NPMPOZE OYEHE MATOTO KoMK~
yecTsa GhyHIAMEHTANBHEX B3aUMOAEHCTBHIL. 370 rPaBHTAHOHHOE, ANTEKTPOMATHUTHOE,
CHIBHOE U CN1aB0e B3auMozieiicTBHA. FIMENHO OHH ABAOTCA TEMH «CTHXHAMHY, KOTOphie
ZBIXKYT HeGeCHBIMY TeaMu, OPOXKAA0T CBET U AENANT BOIMOXHON CaMy KH3Hb.

e TIpasuraumounoe psanmoneicrame

3ro B3anmoelicTBHE ARNsETCH HanGONee BceoGbeMmomHM. EMy NOABEPAKEHE! BCE
MaTepHalbHbIE 06BEKTH 663 HCKIIOYEHNS ~ H Mnxpoqacmuu, u Makporena. [Ipoas-
JISITCS OHO B BHJE BCEMMPHOTO TATOTEHMA.

Ipasumayus (OT Rat. gravitas — «TsDkeCTbs) yHpaBiser Hanbosnee ro6ULHRIMA
nponeccamu Bo Beererinoft, B vactHocTH 06écnedmBaeT cTpoenue H cTaGIILHOCTS
dame#t ConHeyHO! CHCTEMHBL.

“COTJ1aCHO COBPEMEHHEM TPEJCTARNCHHSM, KAKJIOE V3 Baauuoneﬁmuﬁ BO3HHKACT B
pesyJsrare o6MeHa 4aCTHIAMM, HA3KBABMKMY NEPEHOCYHKAMH 3TOT0 BIAWMOJEHCTBHS.
IpaBuTaIMOHHOE B3aHMOZEHCTBHE OCYIECTRISETCS nocpenc-rnom o6MeHa rpaBUTOHAMH.

¢ JreKTPOMATHUTHOE BaauMoaelicraue

DilexTpOMarHHTHOE BIaHMOAeHCTBHE, Kak H rpaBUTaLlHOHHOE, IO cBocit npupone
JUIMHHOAEHCTBYIOMEe: COOTBETCTBYIONUIHE CHIIM MOTYT NIPOABJIATLCA Ha O4eHb 3HAYH-
TEeNbHBX PACCTOAHHAX.

IJ1eKTPOMArHUTHOE B3aUMOECTRHE OTUCHIBAETCA 3aPARAMH OHOTO THIIA (3N1€K-
TPHYECKHUMH), HO 3TH 3aPAXK YoKe MOTYT HMETDb JIBa 3HaKa — IONOKHUTENBHKI H OTPH-
naTenbHeill, B oTAuYKe OT TATOTEHHSA MEKTPOMATHUTHRIE CHIN CNIOCOGHB! 6HITh Kak
CWIaMH NIPUTAXKEHHsA, TaK U CHIaMH OTTANKUBAHHA.

Ouanveckvie ¥ XUMBYECKHe cB0RCTB2 PasHOOOPAIHLIX BEMIECTS, MATEPUANOB U
camo# XKHBOIf TKaHU O6YCIOBTEHB HMEHRO STHM B3auMogeitcTreM. OHO %&e TIPHBO-
JMT B JeliCTBHE BCIO 3NEKTPHYECKYIO U 3EKTPOHHYIO aNmapaTypy. )

“Teopnst 3MEKTPOMATHUTHONO B3AMMOAEHCTBHA B MAKDOMIPE HA3MRBAETCA KNACCH-
4eckoit 91eKTPOAHHAMAKOIY.

e Cumnoe saaumoneficrehe

Cuipnoe B3anMOIEHCTBHE — CaMOE MOITHOE 3 BCEX OCTANbHLIX. SInepHhie CHIN,
AeficTBYI0MME MEXAY HYIJIOHAMH B 3FOMHOM AIpe, - NPOABIEHHE STOTO B3aUMOzAeH-
cTBUA. 3ftech OHO npuMepHo B 100 pas crabHee aneKxTpoMarHuTHOro. B oTawdue oT
NIOCNIEAHETO (2 TAaKKe IPABUTALMOHHOTO) CUIBHOE B3aUMOfeiicTBHE, BO-NIEPBhIX, KO-
POTKOAEHCTBYIOMEE — COOTBETCTRYIOMME CUIK 0YeHb GRICTPO YOLIBAIOT 110 Mepe yBe-
JIMYEHNSA PACCTOSHUA MEXKAY YaCTHIAMA, Bo-BTOpHIY, €ro yaaeTcst yAOBAETBOPUTEN -
HO ONMCAThH TOMBKO MOCPEACTBOM TPEX 3apsAoB (LRETOB), OGPA3yIOMAX CAOKHLIE
xoMOHUHBaluH,. YacTHIIb, KOTOPbIM OHO NIPHCYIIE, HA3KBAIOT AXPOHAMH.,

e Cna6oe szaumoneiicraue

Cna6oe p3aumofeicTBHe MeHee N3BECTHO 32 TIPeAie/iaMH Y3KOTO Kpyra (PH3UKOR H
ACTPOHOMOB, HO 3TO HHCKOJIBKO He YMAJISieT ero 3Hauennd. JIocratoulo cka3ars, 4o,
ecsin 61 ero He 6runo, noracyi 6w ContHige o ApyTHe 3Be3fn, H6o B peaxnusax, obecue-
YHBAIOIMX MX CBEYEHHE, claboe B3auMOAeiiCTBHe UIPaeT OueHDb BAKHYIO POMb.

Cna60e B3AMMOSEHCTBHE OTHOCHTCS K KOPOTKOZeACTRYIOUMM: 10 pasmyc npn-
mepro B 1000 pa3s MeHbIIie, YeM Y AAEPHRIX CILL.
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Ypok 3. Unes aTomu3ama. DyHAaMeHTaNbHEE BIAWMOXEHCTBAS 7

3. Hekorophle ¢pusuky, B yactHocTH, [. [xopmku i 111 Tnsmoy, npeanonoxuny,
YTO IpH Nepexone K 601ee BLICOKYM SHEPTHAM XOKHO ITPOM3OKTN eIlie O/[HO CINAHYEe
— ofbenurenne anexTpocnatoro B3aHMONEicTBHA ¢ cunbHEIM. CooTBercTByIOMHUE
TeOpeTMecKHue CXeMH NONYIHIH HasBanne Bemikoro ofvenvnenus. Cornacro sTolt
TEOpHH, 00 bEIMHAIOmElH CHIbHOE, c1a6oe H 3/1eKTPOMarHUTHOe B3auMO/IeficTBus, Cy-
IIECTBYIOT JIMMIb {BA THIIA B3aWMOJEHCTBMIL: OOBEIMHEHHOE ¥ TPABUTAIIOHHOE.

IV. 3akpenienne H3yyeHHOTO
1. Buem cocroana runoresa JleMOKpHTa 0 CTPOEHHH BeHIeCcTBa?
2. Kax pacrionioXHTh B NIOPAAKe BO3PACTAHUS HHTEHCHBHOCTH (YHAaMEHTaIbHEIE
B3anMozeicTBHA?

3. Kakue dysaaMeHTaNbRbIE BIaUMOAEACTBHA ABAAIOTCS KpaTKoAeACTBYIOMMMA?

4. Kaxve pyHRaMeHTANTLHEE B3aHMOECTBHSA ABSIOTCS AANLHOACHCTBYIOMEMY ?

5. YeMy paBeH paauyc KPaTKOAEHCTBYOIHX H IANbHOAEACTBYIOMHX QyHIaMeH-

TAJIbHBIX B3aUMoOeHCTBUE?
6. Kakue p3auMozieicTBHs 00beIHHAET TeOpHS «BEIHKOrO OGbEANHEHAS» ?
5. [lomMamHee 3aiaHKe 3aUCH B TETPAXH.
Jononnurensubiit MaTepuan

AtoM .

O TOM, YTO BCE CyIIee COCTOHT U3 YACTHIL, 3HAJIH elne ApeBHHMe rpexy. Oxono 420 .
20 H.3. punocod /[eMOKpHT NOAREPKAJ THIIOTE3Y, YTO MaTepHst COCTOHMT M3 Kpomiey-
HBIX, Heie TUMEIX 9acTun. Ilo-rpevecku atomos 03HayaeT «HeIeTMMEIit», I03TOMY 3TH
YaCTHUH HAa3BaNdH aTOMaMH. -

Hpyrue ¢nnocodrt npuaepxuBamich HHOM TOUKH 3penHs, H B [V Bexe no Ha
ApHcTOTENDb BHCKA3ANCA B NMOAIEPXKY MHEHHS], COTIACHO KOTOPOMY MaTepHs COCTO-
HT M3 Pa3THYHKIX COYETaHHU TaK HA3LIBAaEMBIY METHIPEX CTUXMHE — 3eMiH, BO3AYXa,
OTHA H BOABL. DTa Hlesl MOMYYH/Ia HIMPOKOE PacIPOCTPaHEHHE I JIerJia B OCHOBY alXM-
MuH — TPAMHTHBHOR GopMul xumuy, rocrioacTsopasielf o XVII sexa.

Hexoroprie yuenbie IpooJDKay IMPHAEPAHMBATECA MEEHMAS], YTO MaTepHs COCTOMT U3
aTOMOB, HO TONMBKO B Havane XIX sexa Gbum NoMyYeHhl 3KCTIEPUMEHTANLHLIE JaHHKIE,
TIOATBEPIKAAIONTHE ITY TeopHIo. ARIIHACKHI XMMHK U rcaTesb [ixon [amsToH TpoBom It
ONBITH C TA3aMM ¥ K3yyan MyTH UX coexuHerns. Tak, OH 0GHapy»uI, 4T0 KUCAOPOX U
BOZIOPOX, 06pa3ys BOAY, BCETAA COETHHAIOTCS B OJHHMX M TeX e NPOTOPIMAX 110 Macce.
JIpyTHe yuetbie TAIOKE CTaKMBATHCH C IOXODHEIMA ZAHHEIMY, HO HMEHHO JlansToH Brep-.
Bhi¢ OCO3HAN HX 3HayerHe, OH ClieIasl BRIBOJ, YTO BEIlleCTBa COCTOAT U3 aTOMOB, H 4TO0 BCe
aTOMBI ITPOCTOTO BEMECTBA AIMEIOT OHHAKOBYIO Maccy. IIpH coeZIMHEHHH IIPOCTHIX BEILIECTB
KOJITYeCTRA COSMHSIONIXCA ATOMOB HAXQMIATCS B ONPE/Ie/ICHHOM HEeM3MEHROM TIPOTIOPIIMH.
Aromucraxa JIarsToHa 06BACHSUIR, TIOYEMY BEIIECTBA COCIMHSIOTCS B HER3MEHHOM Macco-
BOM IPONOPITMH, 2 TAKKE ABUIACH OCHOBOH /U1 XeTAILHOTO HIy4eHNA MaTEPHM.

BemecTna COCTOAT U3 ATOMOB, a B3 Yero cocToAT aToMul ? [IepBhie KT04UH K pasraj-
Ke 5Tolf Taltin nosBuaKCch B KoHLe XIX Beka, koraa HccleA0BaTe H H3yYaId IPOXOXK-
IeHHe 3IEKTPUYECTRA Yepe3 pa3psainbie TPyOKH, conepxKaliivie PapekeHHh BO3AYX.
HMHoraa cTeHKs1 TPyGKH M3My4ann 3eleHRH CBeT NPH NoAave BRICOKOrO HANPSAXKEHAS
Ha J[BE METAIAHYECKHE IUIACTHHKH-2J1eKTPoAR. CBedeHie BOZHHKANO NPH NONafaHN
HEBHIMMBIX JTy4el OT OTPULATEALHOTD ANEKTPO/A, MM KaTOLa, HA CTEHKH TPYOKH.

. B1890-x roxax anrmukickmii dusuk . ToMCOH 0Ka3al, 4T0 3TH KATOAHbLIE y4H
(xaKk MX TOrZa Ha3WBAJH) — HE YTO HHOe, KaK NOTOKHM OTPHUATENLHO 3apsKeHHbIX
vacruu. [Ipeanonaranoce, 4To 3TH YaCTHIIH KCXORSIT K3 aTOMOB, XOTH MX pacniosioxe-
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8 Tloypoynute paapaGoTku o puamxe K yuebuuxy C.B. [pomosa

. H¥e BHYTPH aTOMOB OCTaBaJioCh HEACHHIM. TOMCOH BBICK23aJl IPEAION0KEHHUE, YTO
aTOM MOXET GbITh [IOX0X Ha POXECTBEHCKHH MY IHHT, B KOTOPOM 60a1bIlas, HO erkas
TI0 Macce IOJIOXKHTELHO 3apskeHHas chepa ycessHa MHOTONHCIIEHHBIMH OTPHIIATENLHO
3apsAKEHHBIMU YaCTHIIAM¥ (37eKxTpoHaMn ). OfHako pa:-ufnquug OILITHI [10 N3YYEHHIO
CTPOEHMs aTOM2 JIOKA32JIH, 9TO 3T0, Ge3yCIOBHO, OIHGOYHas TEOpHs.

B 1911 r. dpnecr Pesepdopa, 6purtanckuit dpuank, ypoxeneu Hosoi 3enanaun,
paborasmuii BMecTe ¢ TOMCOHOM, IPEIOKHUI CTPOCHHE aTOM3, PEATHHO O0BACHAO-
miee ero NoBejleHye BO BpeMs dKCIiepHMeHToB. Pesepdopa Mpeanonoxus, 4ro HeHTp
(¥nu AAPO) aTOMa UMeET NIONOKUTEbHbI! 3aPsiZ K OTHOCHTENBHO BOMBIYIO Maccy, a
BOKPYT AAPa BPAILAlOTCA Kpalide JierkHe M OTPHUATELHO 3apAXEHHEIE 31€KTPOHLL.

Onnaxo Pe3epgopa He 0CO3HaBAN, YTO OGKMHO B SAPE aTOMa HAXOAATCS KaK MO0~
JUTETILHO 3apsDKeHHEIE, TAK ¥ HelkTpanbytie yacTHIE. CymecTROBaHME IONOXKUTENLHO
3JaPSAOKEHHBIX YACTHL 66110 pu3Hano B 1920 r., 1 OHM NONYYHIH Ha3BaHHUE IPOTOHEL,
B 1932 r. aurnnitckuit dusuk [DxeliMc YaaBHK OTKPELI He3apSUKEHHBIE YaCTHLLLH
Ha3pas HX Hefirponamu. B peaynsraTe KapTHHA CTPOGHHS aTOMa ObUta 3aBeplieHa U C
Tex 1I0p ABJSETCSA OCHOBOM HAIEro NOHUMAHHS MaTepHH,

Ypox 4. Equannns pr3nyeckHx BeIHYYH
Lleau: 103HAKOMHUTD YIAMMUXCSA C OCHOBHBIMH €IMHHIAMH (BH3UIECKNX BETHYHH;
RATh NOHATUA PU3NIECKUX BENMYHH.
Oﬁopyaoaauue MuHeAKa, CAHTHMETPOBASI JIEHTa, CRKYHOMED, BEChI, 6PYCOK, TENIENKKH.

Xon ypoxa

I. MpoBepka roMamHero 3ananus

1. Kaxne BLIBOAR cliefoBanu U3 sKcriepuMeHTOB [1. J[ankroHa?

2. Kakoe KONWYECTBO 37EMEHTOB HACYRTHIBAETCA B HACTOALIEE BDEMS B TIEPHOIM-

yeckolt Tabnnue pusnyeckux sneMenros Ji. Y. Menaeneesa?

3. Ha kakue TpH rpynnk NOAPa3AENSIOT S7eMEHTaPHbIE YacTHI?

. 4. HasopHTe BAIW (PyHAAMCHTANbBHBEIX B3auMOneACTBUH.
1. CamocrosTemian paGora

(Cwm. pasnex «CaMOCTOATeNbHEE W KOHTPONBHEE pa60'm»)
III. Hossiit MaTepuan

Ihan ¢

1. Ousuyeckue BeTMTYHHLI MEXAHHKH.

2. inuna. MeTORH N3MEPEHHs PaCCTOSHUH.

3. Bpems1. Macca.

4. Kpatnnle 1 I0JIbHLIE EAHHULIBL.

1. YsmepsIoT BCe: MeAHMKH ONpeIeIAIOT TEMIIEPATypy Tena, 06beM Merkux, pocr,
HyJIbC IANNEHTOB; IIPOJABLIL BIBEIHHBAIOT NPOXYKTHI, OTMEPSIOT METPHI TKaHelt; nop-
THHE CHUMAIOT MEPKY € MOIHMII; MY3HK2HTH CTPOIO BHIAEPXUBAIOT PUTM M TEMII,
CYMTas TAKTHI; (PaPMAlIeBTHl BIBEIINBAIOT IOPOIIKH ¥ OTMEPSIOT B CKAAHKH Heobx0~
AHMO€E KOIUYECTBO MUKCTYPHL; YuUTeNs (PHIKYNETYPBl HEe PACCTRAIOTCH C PyAETKOH H
CEKYHIOMEPOM, OTIpe/ie/Isisl BhJAIONIHECS CHOPTHBHbIE IOCTHIKEHHUS! IIKOIBHUKOB... Bee
JKUTENM TUIAHETH M3MEPSIOT, MPUKHAMBAIOT, OLEHHBAIOT, CBEPSIOT, OTCYNTHIBAIOT,
Pa3nIHY2IOT, OTMEPAIOT, HIMEPAIOT ¥ CUUTAIOT, CYHTAIOT, CYATAIOT. . .

Kaxanit w3 Bac, 6€3 CoMHeHHs1, 3HAET, YTO, IPEX/E UeM UIMEPSATD, HYXKHO YCTAHO- |
BHTh €IMHALY, C KOTOPOlf BM OyaeTe CpaBHUBATh H3MepPSieMBLIH OTPE30K ITyTH WIi
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TIPOMEXYTOK BPeMEHHM, MJIH Maccy Tena u T. . BenmoMaure-ka, urpas B dyr6on, pac-
CTOSIHME BH nauepxm B «maraxs. («Bynem 6UTb NeHANETM € ceMut maros!s)

SICHO K IPYTOE: O eJIMHANAX HYXHO JOrOBAPUBATHCS BCEM MHPOM, HHaue BOAHWK-
HeT HeBooGpa3uMasi MyTaHuHta. B Urpax ¥ To BO3MOXKNH HEJOPa3yMEHMUSA: Y OXHOTO
nar Kopotue, y Apyroro - JUIHHAEe.

Vuennle BCero MEpa NPEANOYHTaIOT paboTaTh € COTIACOBAHHON 1 IOTMYECKH NOC-
JiexoBaTeNLHoM cucteMolt eyl namepennn. Ha TeHepanbHoti KoxgepenHn Mep H
BecoB B 1968 1. 6L JOCTUIHYTO COTMAlIEHNE O MEXAYHAPOAHON cHCTeMe BAHHMN —
Systems International d’Unite’s (coxpaiieHHo — «eXMHUUH H3Meperus CH»). Jta
CHCTEMA BKJIOYAET CeMb OCHOBHRIX eXMHMI} M3MEDPERHSs, 2 BCe OCTANbHLE eI
H3MEPEHUs! BRIBOAATCS H3 OCHOBHBIX YMROXEHHEM MTH JeJicHHeM OHOH e IMHULL Ka
apyryio 6ea yucnosux gepecieron. B CU kaxgian dusirueckas BeIMUNHa UMELT TONb-
KO OJIHY eIMHUILY U3MePEHNS, KOTOPast MOXKeT GHTh MM OCHOBHOM etvHULe, nm xKe
eIMHHLEN; BRBEAEHHOH H3 OCHOBHHX efIMHUL n3Mepenus. Jns yro6ersa paboT mo-
PAIKH ¥ TIONOPSIKY AMHNI H3MEPEHHA MOTYT OLITh TIOAYYEeHH yTeM 100aBaeHHS
onpefeeHHOMN MPHUCTaBKH K HAIBAHWIO HCToNb3yemolt equnuiel. BazopniMu eunu-
HaMH H3MEpeHHs SBISIOTCA CEMb CHEXYIOUINX) Memp, XuA0ZPAMM, CEKYHOa, aM-
nep, xenvaun, xandenad (ceeua) U Mors (2pamm-mons). Cwm. Ta6muuy.

Haumenosanne Oboanavense
| DHaNeCcKAS BeTHYMEA i pem—e p—
Jmma MeTp M ]
Macca KHJIOTDaMM KT
Bpems CeKyHza c
%wm ANEXTPUYECKOTo TOKA| aMrep A
MOHAMUYECKAs
1ree3nmpa KeJIbBHH K
Cuna ceeTa KaHjena
eCTBO BEIIECTBA MOJb MOJIb

2. Bce co6HTNA NPOHCXOAAT C TeNaMi, 3aHHMAIOMUMH ONPefieIeHoe MEeCTO B
npoctpaHcTee. MaMeperre ATHHKW (PacCTOSAHUI, pasMepoB Tel) — caMasi HacymHast
fIOTPe6HOCTD He TOMLKO B HayKe, HO H B IPOH3BOACTEE 1 B GhITy.

3a egMHMLY AMHE TPHHAT MeTP (OT rpey. metron ~ Mepa).

Mertp —~ exMHNNA UIMHK, DaBHAA PACCTOSHHUIO, KOTODPOE TIPOXONIUT CBET B BAKYYME
3a Bpemsa 1/299792458 c.

370 onpenenexue caexyeT U3 GOPMYan PacCTOSHUA, MPOXOAMMOTrO 3a IIPOMEXKY-
TOK BPEMEHH t CO CKOPOCTBIO C:

l=~c-t=299792458 M/c . (1/299792458) c = 1 M.

Jlo 1960 r. aTanoHoM MeTpa GhLI 6pycok U3 CHARa TUIATHHE C KPUIWEM, Ha KOTOPOM
HaHeceHR! JBa mrrprxa. Bpycok xpakuTes B MeskxyHApoasoM Gi0po MEp H BeCOB HOX
TTapioreM (r. Cesp). C tex nop 1 M TaKof, kakol ecTb. MHOTHE IOCYIAPCTBA MMEIOT KOITHIO
stanoHa. [To el cBepsmOT H3MepHTE bHREIE IPHOOPH, HCIIONTE3YeMbie B HAYKE B TPON3BOA-
CTBe, a IPOH3BONICTBEHHNKY U3TOTARJIMBAIOT MPUOODE! /It HOBCEAHEBHKIX HYKA: PyAeT-
KH, M3MEPHTEJILHAIE JIeHThl, ACPCBAHHBIE, [LTACTMACCOBRIE H METALIHIECKHE THHENRKH.

Ynpaxcnenie 1. iamepore iRy, BIMPUHY 1 BHICOTY OpyCKa.

IIpaBHABHO 3aNMMMUTE PE3YIIETATHL.

Ynpaxcnenue 2. ViameprTe ¢ NOMONIBIO OXHOM TOIHKO JTHHEHKY JUIMHY OTPE3ka MeK-
Iy ABYMS CaMHMH YAAIEHHRMH TOYKAMH 3aKPHITOTO CIIMYEYHOTO KOpoOKa.

Tloackaska: B KayecTBe NONOJHHUTENLHOrO CPEACTBA MOXKHO MCHOIB30BATh CTO.
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Ynpaxcuenue 3. OnpenenuTe ¢ TOMOIRBIO M3MEPUTENBHOM JIEHTH JTHHY OKPYXHO~
CTH COOCTBEHHOI TOJIOBBI, TaTHH, GULIENCOB.

3. lns u3mepeHns CPaBHUTENbHO HEGOMBIIMX PacCTOAHME M pa3MepOB Tes UC-
TONL3YIOT PYNETKY, MeTp, IMHeRKy. Ecii HaMepsieMule pa3Mephl ¥ PacCCTOSHHS MAJIBI B
Tpebyercs 6oiblIas TOYHOCTh, TO M3MEPEHUS NPOBOLAT IITAHIEHUMPKYIEM, MUKDO-
METpOM. . _

IIpu m3meperH 60NBITHX PACCTORHHI ITHPOKO HPHMEHSAIOTCA TPHAHTY AL, Me-
TOA Napa/jlaxa ¥ pagyoJIOKalms. ]

HanpuMep, paccrosnne A0 JIyHbl wiiH 3Be3/ U3MEPSIOT METOAOM TPHAHTYJISLINH.

3nan 6a3y — paccrosiHue | MEXIY ABYMS TEECKONIAMH, PACTIONOXEHHBIMU B TOY-
Kax A u B Ha 3eMue, 1 yriut 6, ¥ 6,, IO KOTOPLIMH OHH HanipaBJeHH Ha JIyHY, - MOXHO

Isina. Isingy .
. R — =
Haiitu paccrostaus AC u BC: AC sin(, +07) BC sin(o, +aty)
B Hacrosiee BpeMst pacCTOstHEE 10

6mpKalimmx k 3eme I1aKeT A3meps-
€TCs1 METOJIOM J1a3€PHOH JIOKALTHH.

CMbICT JIOKAnMH OY€Hb NPOCT:
HOCHUIAIOT CUTHAJ, OH OTPAKAETCS OT
HpeIMeTa H 4ePe3 HEKOTOPOE BPeMs B3~ % A
Bpataercs K npu6opy — IIPHEMHHKY. 1

Hamepsist npOMeXyTOK BpeMeHH t,, Puc. 1
yepe3 KOTODHI BO3BpAMIAeTCs OTPAKEHHKIN JIy4, H 3HAsA CKOPOCTb CBETA C, MOXHO

1
HalfTH pacCTOSIHUE RO [LNAHEThE: l=56'!o

4. Bpems — Mepa CKOPOCTH, € KOTOPO#t TPOUCXOAS KaKHe-THOO U3MEHEHHS, T. €.
Mepa CKOPOCTH Pa3BHTHS COOBITHIA.

B ocHOBY H3MepeNHsl BpEMEHH TI0JI0XKEeH hl TIEPHRO/ITYECKHUE, IOBTOPSIOMHECS po-
LIecchl, HApUMep KoJlefaHue rpy3a Ha HUTH MJIM Ha IPYXuHe, GueHHe cepana U Ap.

JlaBHO 3aMeueHO: HaubobInell yCTOHYHBOCTBIO H NORTOPAEMOCTHIO 06aaI0T
ACTPOHOMHMYECKHe SIBJIEHHA: NeHb CMeHSeTCA HOUBIO, PEryspPHO YepeyIOTCs BpEMeHa
TOAa. ITH ABJIEHHA CBA3aHH ¢ ApxkenneM ConHua Ha HebecHo# chepe. Ha nx octose
M CO3/iaH KaJleHAaph.

Hamepenne HeGOIBMAX MPOMEXKYTKOB BpeMeHH (HopsazKa 1 1) Z0Aro0 0CTaBaIoCh
TpyAHoH 3ajauyeil. TpyaHocTH mpeogonen 6iectsAummit rosnaHACKMi MaTeMaTHK H
¢uamuk Xpucraan Doitretc, Kotophtii B 1657 T. n3o6pen 3aMeuartenbHuI Mexarnuam. B
€I0 Yacax PUTM 33/1aeT ¥ COXPaHsET MAATHHK, a Konebanus NoANepKHBAET IKps.

HecMoTps Ha nocTosHNHOE COREPIMEHCTBOBAHNE YACOB M yBEAHYEHHE TOYHOCTH
H3MepeHHA BpeMEHH, CeKyHRY {onpenenenHyo kak 1/864000 cyTok) Hennast 6bL10 ¥iC-
NI0JIL30BATh B KayecTBe NIOCTOSIHHOTO 3TaIOHA BPEMEHH.

B 1967 r. 6611 BBeICH HOBRI 3TANOH CEKYH/IhI,

Cexynia— equHHULa BpeMeny, papHast 9192631770 nepuoxam-uanyyeHHs H30TOMA
atoma nesus — 133.

Inpancnenue 1. Onun u3 repoes Mapka Trena yTBepaas, 4To B iepEBHE BpeMs
TeyeT Me/UIeHHee, YeM B ropofte. Kak BuI 06 bACHHUTE 10X06HOE omiymeHse?

Ynpaxncnenue 2, Caena¥ite ¢ IOMOIBIO CEKYHAGMEPA HECKOIBKO H3MEPEHHH:

a) onpesieNTe YAacTOTY (KOMMYECTBO YAAPOB B MUHYTY) COGCTBEHHOTO ITyJIbCa;

6) IpOBepETE CBOE «9YBCTBO BPEMEHH »: TIYCTHTE CEKYHIOMED ¥ OCTAHOBHTE €10, HE
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riszs Ha undgepbnart, KOTAR, 110 BamieMy OINYINEHHMIO, Ipojizet 1 MuH (5 MUH), a 3aTeM
TIOCMOTPUTE Ha MIOKA3AHMA ¥ ONIPe/ieIUTE PACXOXKIEHHE,

5. Maccoii ob1azaloT Bce Tesna: TBepasle, KuIKHe, razoolpasHbie, Gonpmue 1o
pa3Mepam (3Be3ibl) ¥ MasieRbkue (mecunuku). Y nadno B o6nafgaere HekoTOpod
Maccolt H, HaBepHOe, 3HaeTe ee 3HaYEHHE.

Q Macce Ten BhI BCIOMMHAETE B CAMAIX PAIMYHKIX CHTYAUMSAX: [PH MOKYTIKE [PO-
JYKTOB, B CIIOPTRBHBIX HTPAX, CTPOMTENLCTBE M OTOPOIHHYECTBE H T. 1. ~ BO BCEX BHAAX
IEATe/IHOCTH Y Bac HANAETCS TIOBOX IIOMHTEPECOBATECA MACCOM TOTO WUIH MHOIO TENa:

Jymato, BaM HeTPYAHO Gy/eT MIPUBECTY HECKONBKO NPUMEPOB U3 colcTenHod
SKH3HH 4 eSITeAbHOCTH, KOTI2 MACCa Tella HMeJla CYIIECTBEHHOE 3Ha4eHHe JUIA YCIIeXa
nena. Tak 4To Takoe Macca?

Macca He Meriee 3aTafioYHast BeJIUIMHA, uem spewl VHorza roBopAT: Macca — Mepa
KOJIHYeCcTBa BemecTBa. V13BecTHO, 4TO Macca NpsAMO He 3aBHCHT OT Pa3MEpOB Tela.

Ynpascuenue 1. He npuxomanock 51 BaM BCTpeuaTh Tena Sonsmux obbemos, HO
MaeHbKOH Macchl H, Hao60poT, ManeHbKHX 06beMoB, Ho 6oxbmelt Macch? JIns Kakux
TeJI CIIpaBeTHEO YTBepXAeHHe: yeM Gobie ofbeM, TeM 6obine Macca?*

— Kak macca nposisasier ceba?

HepBoe ABnEHHE, B KOTOPOM MACCa TEJ UIPAET ONPEAENEHHYIO POJb, - 3TO BCEMUP-
HOe TATOTeHUe: NOOLie XBa Tena, OONajalomue MaccaMy In1 U M2, IPUTATHBAIOTCA
APYT K APYTY TeM CHJIbHEE, 4eM GOJIbITe HX MACCHI.

Bropoe siBeHue, B KOTOPOM MPOSABAsAET ce(s CBORCTHO TEN, - Macca — TOXe cBA3a-
#O ¢ B3anMozeficTeHeM. Tesla TIOCTOAHHO B3aUMOJECTBYIOT: CiJts Ha CTYNE, BLY B3an-
MOZeCTBYETE C CHIEHBEM, CHAEHBE ~ C HOKKaMH, 2 HOXKH — C HOJIOM; TIpH xo/bie
unH Gere BE RIAMMOJIEHCTBYETE C IOBEPXHOCTRIO 3eMJth.

Yro6n! BRIACHHTD, Kak MMEHHO TIpoAiBaseT cebs Macca Ten npu B3aHMoaeHcTBUN,
110cTaBUM HecsoXHHI onT. Ha ropnsonTansHoM crone 6yfeM pacTanKuMBaTh ¢ 1O-
MOLIBIO MPYAWHK (OHA 0O6ECTIEUMAAET BIAUMOEHCTRYE) ABE NETKOMOABMKHEIE TENEXK-
ki, ONBIT TPOBOAMTCA HECKOJNBKO Pa3 ¢ U3MEHEHHEM MAaCCH OfHOMN U3 TeMexeK C
TIOMOUIBIO IOTIOIHUTEIBHEIX TPY30B.

Ynpaxcuenue 2. Hposons
OITHIT, BHUMATENLHO HafUmoak -

Te 3a TeJeXXKaMH M nocrapait-

TeCh OTBETHTh HA BOMPOCH: 1. — ]
YTO NPOUCXOMMT C TEJIENKAMU ‘ )
IpH B3aUMOAEHCTBUH, 4TO 77@77977‘7—97—);27-
MIMEHHO H3MEHSETCS Y Te/IeXKKH? Hirms niepexeds
2, Kax ¢ps3aHo 3TO uaMeHeHue
€ Maccoit Tenexex? Puc.2
Macca Tena npossiaser cebs npu tAroTenuy. [Ipu TArOTeHHH Macca (e€ Ha3nBalOT
IPaBHTALMOHHON ) ONpefieNiSeT He TONLKO H3MEHEHHE COKPOCTH TeJl, HO  CHJLY B3aH-
MOZEHCTBHA, a fIPH APYTHX B3AaHMOAEHCTBHAX — TOJIBKO H3MEHEHHE CKODOCTH (3Ty
Maccy Ha3bBAOT HHEPTHOR).
ViTak, MOXHO OTIpeieTHTh TP OCHOBHbIE OCOOEHHOCTH 3T0l (PH3UYECKOl BeIudi-
HeL. Macca - 3aro:
- Mepa KOJIAYecTBa BermecTBa M 3HePruy;
— Mepa HHepPTHOCTH;
~ Mepa IPaBUTALMONHOTO B3aMOLeHCTEHA,

Npyxcuna
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3a edunuigy Macch NPUHAM KUAOZPANM.

KunorpamMm — eIMHHIA MacCCH, paBHas Macce MeXAYHapOJHOTO 3TafiOHa KH/O-
rpamma. TakoBa Macca TallOHa — LMAWHAPA #3 CILIaBa ILTaTHHE C HPHAMEM. 3TOT
3TaNOH XPaHAT 0cOBGEHHO TMATENLHO, TAK KAK IPHPOIHOTO aHANOTa, C IOMOIMILIO KO-
TOPATO ITANOH MOAKHO BOCCO3ZATh, HET.

Ynpaxcnenue 3. OneHuTe ¢ IOMOLTHIO MBI (TIOZIOXKHB Ha TaZOHD) Maccy HEKOTO-
PHIX TeN, a IOTOM NIPOBEPLTE C OMOIILIO BECOB, HACKOJILKO BRI OMHGIHCE.

6. KpaTHhie 1 101bHHe e IMHULHL JacTO NPUMERSIOT eARHHIL, KoTopEle B 10, 100,
1000 1. 4. pa3 6osibine IPUHATHIX eAMHAL (KPaTHHE). DTY eIMHNLH IOy SHIN HAN-
MEHOBaHHA C COOTBETCTBYIOIMMH NPHCTABKAMH, B3ATHMH H3 IPEYECKOTO A3HKA.
<Jlera-» — 10, erexto-» — 100, <kuno-» — 1000 u ap.

Ecau ncnonsayiorcsa efuHuusl, koropuie B 10, 100 u 1000 u 1. 1. pa3s Mensile
TIPHHATHIX eVHHL (AOJLHEIE), TO MPUMEHSIOT PHCTAaBKH, B3ATHE M3 JaTHHCKOIO
A3pika. «[emn-» - 0,1; <cantu-» - 0,01; eMuIH->» - 0,001,

ITpumep. [lnmuna TeHHucHoOM pakeTkn 60 cM. Bripasure ee JUMHY B Me'rpax (M).
IV. Bakpenienne HIyYeHHOTO :

1. Kak#e npuMepnl PU3HYECKHX BETMYHH BE MOXKETE IIPUBECTH?

2. Yr0 3HaYAT U3MepHTh usmaeckyto semmuHy? IIpumep.

3. Kaxvie npuMepH eIHRHII JUTHHEL i BPEMEHH BE MOXETe IpHBecTH?

4. Kaxme xpaTHHe H JONBHbIE €IMHMIIM BAM HIBECTHHI?

5. HasoBuTe 0cHOBHHIE (pU3NUeCKHe BeTHMIHHEL.

Jomamnee 3asanve
Sxcnepumenmanshoe aadatiue. I/IaMeph're C IIOMOIIIBIO THHEAKH AXAMETD IapHKa.

MEXAHUKA
KUHEMATUKA

¥Ypok 3. Tpaextopus. 3akon Aswkenna. Ilepememenue. lym
(Cwu. ypox 3, Maxuines)

¥pok 6. Bexropa 1 uHeliHbie onepanyy HAX HHMH
(CM. ypok 4, Makumnies)

¥pox 7. IIpoexiys BeKTOPOB
(Cm. ypok 5, MskumieB)

¥pok 8. PapHoMepHOe NpaMomuHelHoe ABIKERHE
(Cm. ypox 6, Maknmes)

¥pox 9. JTa6opaTopuas paGora <« H3yvenne paBHOMEPHOTO JBIDKEHHAY
(Cm. ypok 7, Maxuen)

¥Ypok 10. Pemenne 3anay no reme <PaBHoMepHOe BIOKEHHEY
(CwM. ypok 8, Maknen)



VYpok 23. Koutpoavuas pabora

Vpox 11. Cpennsga ckopocTs. MrHOBEHHA s CKOPOCTh.
OTHocHTeNbRANA CKOPOCTH
(Cwm. ypox 9, MAxumen)

VYpok12. Pemenue 3anaymo reMe

«Cpemuns ckopocts. Croxense ckopocteiis
(Cwm. ypok 10, Msixumes)

Vpok 13. llpamommeiioe ABmKeHue
COCTOSHEBIM YCKOpEHHEM
(Cwm. ypok 11, MakumeRr)

Vpok 14, JIaGopatopuasn paboTa «Onpéaenenne ycKopeuns Tea
TIPH PABHOYCKOPEHHOM ABHKEHHH»
(Cwu. ypox 12, Maxumes)

Vpok 13. Ceo6oanoe naenne
(Cwm. ypok 13, Msakuiuer)

VYpok 16. Pemenue 3anad4 o reme
<Cpo6ojHoe nanesne»
(Cwm. ypox 14, Msxues)

VYpok 17. laGoparopHas pabora
<«Onpenenenne ycKopeRHs CBOGOIHOTO NAZIERHS>
(Cum. ypox 15, Maxummesr)

Vpox 18. Ipaduueckoe ofmcanne cBo6OAHOro NageHns
(CwM. ypok 16, Maxumies)

Ypok 19. Pemenue rpadpuyeckinx sanay
(Cwm. ypox 17, Msaxuimes)

Vpok 20. BaucrHyeckoe ABIKEHHE,
TPaeKTOpHS H CKOPOCTh
HpH GAUTHCTHYECKOM JBHKERIH
(Cm. ypoxk 18, Msixumen)

Ypok 21. Ypok-urpa no reme
<«Kunematuxar
(Cm. ypok 19, Msakumer)

Ypok 22. 3aaaym no KHBEMaTHKE
{Cwm. ypok 20, Msaxumes)

Vpox 23. Koarpoasnag pabora
(Cwu. ypox 21, Maxumer)
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KWHEMATUKA BPALLATENBHOTO ABUXXEHNA

VYpox 24. Paimouepuoe nnmxénne N0 OKPYAHOCTH.
(Cm. ypok 22, Msaxumes)

Vpok 2J. llocrynarenshoe H BpalmaTeIbHOE ABHXKEHHE TREPXOro Tej1a
(Cm. ypok 23, Msixumies)

Vpok 26. Peinenne 3afiay no TeMe <«JInmxenne Tejla Ho OKPYKAOCTHY
(Cm. ypok 24, Misikumes)

AUHAMUKA

Vpoxk 27. CuMmeTpus H (puaHiecKHe 3AKOHB
Ile.rtu: BBECTH NIOHATUE «MHBAPHAHTR»; HAYYNTh XapaKTCPH30BaTh OCHOBHKE THITK -
CHUMMETpHY (pU3NIeCKOro NPOCTPAHCTBA.

Xox ypoka

1. TIposepka nomamHero 3afanus

— Tlpupemvte B3BECTHEIE BAM IIPHMEPH HAyYHOTO SKCIIEPUMEHTa, HAGMONEHAS,

~ Kak MhI 0JTyyaeM 3HAHHA 0 ARNEHUAX NPUPOLKI

— JlocTaTo4HO M OXHHUX OMKITOB AN TOTO, YTOOK! ONYYUTH HayYHBIE SHaHW:A?

~ IposennTe JafOHBIO 1O CTONY: BH OIMYHIAETe CONPOTHRIEHHE, HE Tak Ju? dto

LMPOKO H3BECTHOE ABNEHHE, Ha3kBaeMOe TPEHHEM. BriisuraeM runoreay: Tpe-
HUeE BO3HHKAET W3-3a 3alleMUIEHHA O4eHb MAEHBKUX 3a3yGPHH Ha TIOBEPXHOCTH
ten. Kax nposepnTh 3Ty THmoTe3y ONbITOM?

I1. Hayvenue HoBOTO MATEPHANA

Io cnosam Braomerocs MaTemaTuka lepmana Beitns, <ciMmeTpusi... apisetcs
Toit uzeelt, TOCPEACTBOM KOTOPO# YeNOBEK Ha MPOTSDKEHHH BEKOB MLITAICHA MOCTHYD
TIOPSAOK, KPacOTY U COBEpHIeHCTBO». CHMMETDHS HHTYHTHBHO BOCTIPHHHUMAETCS KaK
FAPMOHMSA U COPa3MEPHOCTD YacTelt U wesioro. O6 3TOM TOBOPHT M CJIOBO «CHMMeT-
P33, YTO B IEPEBOZE C IPEYECKOTO O3HAYAET <COPA3MEPHOCTDS.

B 6onee cTporoM MOHMMAHIH CHMMETPHA Kakoro-HHOYAb 00beKTa (reoMeTpudeckoit
HIYphI, MOJIEKY I, CYOAaTOMHBIX YACTHIY, ypaBHeHHH, PHINYECKIX JAKOHOB M T. IL) — 310
COBOKYITHOCTH NTpeobpasoBakuil, GCTABATIOMHAX OGHEKT HEU3MEHHEIM, I MHBADHAHTHEIM.

Uneapuanms — TOCTOAHHEIE, HE H3MEHAIOIMNECS B IPOLIECCE IBOMIOLMH CHCTEMRI,
BeJIMYMHBI.

Hanpamep, map HHBaDHAHTEH OTHOCHTENBHO MOBOPOTA Ha MoGo# yron BoKpyr
N060T0 N3 CBOMX AMAMETPOB: MOBEPHYTHIN Map HEOTAHIHM OT 11apa B HCXOAHOM
TIONOXEHNH.

CuMMETPHYHEIE ITPUHIMUITEI ABAAIOTCA MHCTPYMEHTOM. B OTHICKAHHK HOBRIX 32K0-
HOB TIpHpoALl. Tak, OTCYTCTBUE B MPOCTPAHCTBE BHIAEIEHHOMN TOIKH (0OXHOPOIHOCTD
NPOCTPAHCTBA) O3HAYAET, YTO 3AKOHH! IIPHPOALI JOJIKHE OLITh HHBAPHAHTHL OTHOCH-
TENLHO NIEPEHOCA CHCTEMAI KOOPAKHAT. OTCY1CTBHE B MPOCTPAHCTBE BLUIENEHHOTO Ha-
TpanNeHms (M3OTPONHS IPOCTPAHCTBA) OIHAYALT, YTO FAKOHK IPHPOAB AOKHH GhITh
WHBAPKAHTHE! OTHOCHTENBHO MOBOPOTOR. OTCYTCTBRE BMAGALHHOIO HaYaa OTCYETA
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BpeMeHH (O[HOPOAHOCTb BPEMEHH) 03HAYAET, YTO 3aKOHHI IIPHPOK! JOMKHBI GRITH MH-
BapHAHTHH OTHOCUTENLHO CABUIOB BO BDEMEHH, T. €. He MEHSAIOTCS CO BDEMEHEM.

K yucity cMMMETPRIAHEIX IIPUHIHIIOB OTHOCATCA M NMPHHIIANE OTHOCHTEIBHOCTH
Tanunest u JfinmTelina: OHH YTBEPK/AIOT, UTO ONUcaHUe GHIULECKUX MPOLECCOB
HHBAPHAHTHO, ECJIH TIEPEXOJ], OT OHOI! CHCTEMEI OTCYeTa K APYTOil IPOUCXOAMUT COOT-
BETCTBEHHO ¢ NIOMOLIbI0 ipeobpasopanuit Tannnes u JlopeHua.

WnBapuaHTHOCTh (HM3UUECKHX ABJIEHUH OTHOCHTEIBHO CIIBHFOB BO BPEMEHH IT0-
POXKAAET 3aKOH COXPAHEHNS SHEPTHH, OTHOCUTENBHO CABUIOB B HpOCTPAHCTBE — 3aKOH
COXpaHEHUS UMITYJIbCa, HHBADHAHTHOCTh OTHOCHTENBHO IIOBOPOTOEB CHCTEMEI KOOD-
JHUHAT — 34KOH COXPAHEHHs YITOBOTO MOMEHTA. )

Wcxons u3 npuHiHnos cumMmerphit, Esrpad Crenanosny Menopos fokasa, 4To
CYHIECTBYET JHIIbL KOHEYHOE YHCJIO TMIIOB KpHcTamwioB, Miwoppeit Tenan-Maun npen-
CKa3as CymieCTBOBaHHE HOBOMH 3JeMeHTAPHOM YacTHIL.

B 1963 r. I0mxun ITonr Burtep 6bin yaocToe HoGeseBckoit npemun no ¢pusHke aa
BKJIaJ] «B TEOPHIO aTOMHOTO S/ipa U 3JIeMEHTaPHEIX YaCTHLL, 0COGEHRO C IOMOIIBIO OTKPHI-
THA M IPAIQKe Vi GYBAAMEHTATLHEIX IPHHLKNOB CHMMETDRHRS. Mesk/IyHapOIHEI 00103
YHCTOM U IPUKIATHOM (DHINKH yupe/ i BUrHepoRCKYI0 MEIAIb, KOTOPOI HATPROKIAITCS
HCCIEIOBATENH 33 Pa3BUTHE H YCIIENIHOE IPIIIOKEHHE CHMMETPHIHAX IPUHIMIIOB.

IIL. 3axperenne HIYUEHHOTO

1. YTo Takoe HHBapHAHTRI?

2. TTpaseanTe NpuMePH (PH3UIECKUX KHBAPHAHTOB,

3. IIpuseguTe NIpHMEPH! HENPEPRIBHON CHMMETPHH.

4. IIpupeuTe NPUMEpH! JHCKPETHOH CHMMETDHH.

5. B xakowm ciydae cucreMa ofraaer caMmerpreii?

Vpoxk 28, pusmyn otHocHTebHocTH Tunnes
(Cm. ypok 25, Msxuines)

Ypox 29. saakoun1 HeloTona
(Cum. ypok 26, Msikumes)

Ypok 30. HHepTHOCTD M Macca Tejl
(Cwm. ypok 27, Msknimes)

CUNbl B MEXAHUKE

Ypok 31. Cina ynpyrocm
(Cu. ypox 28, Makniies) . B

¥pox 32. JlaGoparopuas paGora «Haxoxnenve koadrpummenta rpeHsns
(Cm. ypox 29, Makumes)

¥Ypoxk 33. Cuna Tpenus
(Cm. ypox 30, Msaxumies)

VYpok 34. Ta6opaTophas pa6ora «Mamepenre koaduuuenTa Tpepnns
. (Cm. ypox 31, Msakumes) '
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Vpok 35. [paBUTanHOHEAS CHIA
(CuM. ypox 32, Maxumes)

Ypok 36. Caaa taxecm. Bectena
(Cwm. ypox 33, Msaxuines)

Ypox 37, iBrxenne Tejia B rpABUTAIMOHHOM HOJE
(Cwm. ypok 34, Maxwumesn)

Ypox 38. Ypok-urpa <3¢¢e§m B3auMopeHcraas>
(Cw. ypok 35, Maxumen)

Ypok 39. llpamenenne aakonos Huorona. Pemnenne 3anay
(Cwu. ypox 36, Msaxumen)

Ypox 40. Pemenne 3afayu 0o reme «3axonn Huloronas
(Cwm. ypox 37, Makumes)

¥Ypok 41. laboparopaas pabora
<«/IBIDKEHKE TeJla 0 OKPYXHBOCTH IOZ AelicTBHEM

CIUTH TSKECTH H YOPYTOCTHY
(Cwm. ypok 38, Maxumes)

Ypox 42, Pemensie 3anay no reme <3akonm Heiotonas
(Cwm. ypox 39, Maxumes)

Vpox 43. Korrposmrasg pabora,
(Cwm. ypok 40, Maxumes)

3AKOHbI COXPAHEHUS

Ypox 44. Hmmynbe MaTepranbrolt Touku.
3aK0H cCOXpaHEeHHA HMITYALCA
(Cwm. ypok 41, Msikumes)

Vpoxk 45. Pemenne 3aay 0o TeMe «3aK0H COXpaHeHUsl HMITyIhCay
(Cwm. ypok 42, Msikimen)

Vpox 46. PaGora cunt
(Cwm. ypok 43, Maxumes)

Vpox 47. IloTeRnpaibHas SHEPTHA
(Cwm. ypok 44, Maxuies)

Ypox 48. Kunerwueckasn sueprus
(Cm. ypox 45, Msxues)
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¥Ypox 49. Momnpocms
(CwM. ypok 46, Msixumes)

Vpox 30. 3akoH COXpaHeHHS SHEPTHH
(Cwm. ypok 47, Msixmmen)

Vpox 31. JlaGoparopnas paGota
<«Onpenenenne yCKOpeHns MapHxa a 1abopaToproM xenobes
(Cu. ypox 48, Msxumen)

¥pok 52. JIa6oparopran paGora <Onpeaenenne BhCOTH nm CRApANA
OpH BepTHRANbHOMH cTpembes
(Cwm. ypok 49, Msaxumes)

VYpok 53. Pemenne 3az1av no reMe «3aK0H COXPAHEHHS SHEPTHH
(Cm. ypok 50, Msiknmien)

Vpox 54. JIaGoparopsas pabora
<[IpoBepka 3aKOHA COXPAHERUA IHEPTUA
ups AeHfCTBHH CHAB TAXECTH H YIPYTOCTH>
(Cw. ypok 51, Msaxnmes)

Vpox 55. Kourponrsaas paGota
(Cwm. ypok 52, Msaxuies)

¥pox 56. umamnxa cBoGoxHbIX Konebanmii

Ileay: BrIsACHUTD, OT Yero 3aBuCAT CBoGOAHKE KONeGanus MPYAIHHOrO MaRTHUKA.

Xon ypoka

1. Hayyenne nosoro Marepuana

Mexannyeckue KoeGaHis — 3TO ABHXEHHS, xo-ropue TOYHO WM nprbananTens-
HO NIOBTOPSIOTCS 9epe3 onpeaeeHH HHTEpBan BpEMEHH.

BuiHyxaeHHBE KOe0aHus — 9TO KoeGaHus, KOTOPHE IPOHCXOMAT IIOA AeHCTBH-
€M BHemTHelt, nepHONIYEcKY HaMeHsToWeN s cunl. ([{BRXeHne NEAN mBEAHOH Ma-
IIHHbL)

Croboguule koneGanus — 310.K0NeGaHus, KOTOPHE IPOHCXOIAT B CHCTEME TI0X
ZIeHCTBHeM BHYTPEHHUX CH, TIOCJIE TOTO, KAK CHCTEMa Ghila BHBEAEHA H3 COCTOAHHS
papHOBecns. (KoneGanus ManTHHKE 3aCOB, KayesH.)

Ixcnepumenm

Hemoncrpauns xoneGarebHbX CHCTeM: IPYXHHHbIE MASTHHK, KoneGanue Hats-
HYTOM BepeBKH, MATEMATHIECKUI MASTHHK, KAHOHWMECKHH MasTHMK, ABHKEHHE KUJl-
xoctH B U-o6pa3auoit Tpy6xe. ;

— Yro obmero y Bcex KoaebaTeNbHBIX CHCTEM?

Yc0Bus BOZHHKHOBEHHAS MEXAHIYeCKHX KosieGannit:

1. Hanwyse 10710/ EHHA YCTOHYHMBOIO PaBHOBECHS, TPY KOTOPOM PaBHOAEHCTBYIO-
masi paBHa HymoO.

2. XoTs 6N OfiHA CHJIa JOJKHA 33BUCETD OT KOODJHHAT,
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3. Hanuywe B Konebmometica MaTepHaIbHOH TouKe H30LITOYHOH SHEPrHH.

4. EC/M Teno BHIBECTH M3 MOJOXKEHNA DaBHOBECHS, TO DAaBHOJEHCTBYIOMAS He PaB-
Ha Hymo. N

5. CUJIEI TPEHHMS B CHCTEME MATIEL.

PaccMOTpUM ABHKEHHE TeAEXKH Maccoil M, NPUKPEIIEHHOH K BepPTHKAIbHOM
CTeHKe MIPYXUHOM KeCTKOCTHIo0 R.

Tlpu pacTsieHHE TPYXUHH Ha X0 = A (aMILINTYJa) Ha TeNO HAYHHAET AeHCTBO-
BATh CHJIA YIIPYFOCTH, KOTOpast CTPEMUTCA BEDHYTH TENO B MOJI0XKEHHE DaBHOBECHS,
HO, OU /I 10 TIOJIOKEHHs! PABHOBECHS, B KOTOPOM CHJIA YIIPYTOCTH PABHA HY IO, TEI0
HaYMHAET CXMMATD TIPYKHMHY, IPH CKATHH NPYXHHE NOABISETCS BO3BPATHAA CHJIa
YHPYTOCTH, HanpaBiesHas k JTONOXeHHIO PABHOBECHS.

Jemorcmpayus. Ha renexxxy npuxperuieH GpJIoMacTep, 0N, TEXEXKY HONOKEH Ky-
COK BaTMaHa. BrlBesieM TenexKy U3 II0JIOXKeHHS PaBHOBECHS H OXHOBPEMEHHO HyneM
ABHraTh BaTMaH Ha cebs. Uro e yBUAUM?

Vauaum aHHUIO, T. K. TEIEXKKA ABHKETCS, 3HAYUT, H3MEHseTCA KoOpAnHaTa. JIu-
HHUs OYIET BRPAXKATDH 32BHCHMOCTb KOOPJMHATH OT BPEMEHH. Ha sarmane 6yzer kocn-
HYCOHJA.

Caoboxgble Kos1e6aHNs NPYKHHHOTO MASTHHKA SRJISIOTCH FapMOHMYECKHMH,

3aBHCHMOCTS KOODARHATH OT BPEMEHH MOXHO 3aNHCATb TakK:

x=Acos Wt unu X=X cosWt,

T/ie A WM X, — aMILTHTYZ2 — MAKCHMAJIbHOE omoneﬂne OT TIOJIOXKEHHS PaBHOBe-
. cusa. Tak Kak KOCHHYC H3MeHSeTCs oT -1 1o 1, TO KOOpAMHATA JIeXUT B IPOMEXYTKe:

FAsx<A.

Taxoit BeMIHHOM MOXKET OBITH He 0653aTeNBHO KOOPANHATA NABNEHHUS, HO CHMa

TOKa M T. JI. @, — MuKIMYecKas 1actoTa. Haiinem nepuon no I1 3axory HeutoToka:
max = Fw' F = -kx; -mW? Fcos Wt = -kA cos Wt; mW02 = k;

‘Vo :—k-gT_2£=2ﬂ m
m w, k

Ilepnon onpenensieTcs XeCTKOCTHIO MPYKAHK, i MAXOH, T. €. COOCTBEHHKIMH Xa-
PaKTEPHCTHKAMM KOJefaTeNbHOH €HCTeMEL.
Hanee yyanmecs OTKPHBAIOT . 173 w unTaior 06 SHEPTUHN cao6ozu-mx KoneGaHui,
3aTeM OTBEYAIOT Ha BOMPOC:
— Kak momtas Mexamideckas sHEPIus FTApMOHHYECKHX KolebaHuit 3aBHCHT OT HX
AMILTHTYAR? :
" Dponmanvuniii xcnepumenm
Obopydosanue: NePXKaTesy Ha MPYXUHAX, IITATHBH, CEKYHIOMED MM METPOHOM,
HaBopu rPy30B.
1. Cobepure npyxnaintil MATTHEK.
2. iamepsTe €ro nepHoz;
3. 3nan Maccy rpysa, paccYuTaiiTe }KeCTKOCTh IIPYXKUHAL
4, [TonyueHHRIN pe3yALTaT IPOBEPETE NO 3aKoHy [yka.
I1. Pemenne 3anay
1. KoopauHata koneGmomerocs Tesia m3MeHSeTCA IO 3aKOHY: X = 5 cos pt. Uemy
PaBHa aMILTMTYZa, IEPHOJ M 4acTOTa KoneGaHwit, ecu B opMyNe BCe BETUUHHE
BbipaXeHH B efuuunax CH? '
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JNauo: Pewmenne: )
x=5cosnt. | ConmocTaBuM AaHHKIA 3aKOH H3MEeHEHM KOOPAMHATH

A-? C 3aX0HOM rapMOHWYECKHX KoeGanni.

'\r,-_?? r=AcosZ.t, x=5cosnt

Buamo, 4To MHOXHTENIb A ITepell KOCHHYCOM €CTh aMILTHTyAa KonebaHui, cieno-

BaTeJILHO, aMITIMTYAa Kosebaunit Tena paBHa 5 M, Tak KaK B JaHHOM 3aKOHE 3TOT
MHOXHTeNb paBeH 5. MHOXNTeAL NEpe BpeMeHeM t [0 3HAKOM KOCHHYCa B 06eux

¢opMynax OAMHAKOB, HOCKONLKY RAHHOE ABMXEHHE TeNla ABJAECTCH TAKKe [aPMOHH-
2r 2
deckuM koneSansem. Iloatomy —— =7 = T= - = 2,

1 1
Yacroty KoseGanmii Haltnem no ¢popmye: 0 = T = 3" 0,51y,

(Omgem: A=5m; T=2c¢;x=0,5T1)
2. YpaBreHue IBIDKEHNS TapMOHIYeCKOro Koebarms umeer B x = 0,02 cos p/2t. Hairru
KOOP/MHATHI TeJIa Yepe3 0,5 ¢; 2 ¢. Bee BeynramHL B hopMysie BbipaxkeHs! B equuuuax CH.

Nano: Pemenne:

: :(()),(;2ccos /2, x,= 0,02cos%-t ,Tormat=0,5¢;

{ »

t,=2c x x 1 z
2 : ; x, =0,02c0s5-0,5 = 0,02-cos—2--§-=0,02~7

cos-’-t- =c0s45°= ﬂ =07.
4 2

Torga: x,=0,02+0,7=0,014 u=1,4 cm,a x, npr £,~2 C:

x,~0,02 cos(r/2) * 2=0,02 cos 7=0,02 + (-1)=-0,02 m.

(Omsgem:x, = 1,4 cM; x, = -2 cM.)

3. Hanummare 3aKoH rapMOHHYECKOTO KoJ1e6aHuA IPy3a Ha PYITHe, eCIIH aMILTH-
Tyna Konebaruii 80 cM, a yacrora kosebanust — 0,5 I,

Jano: Pemenne:
A=80cm=08m 2z
x=0,5 . #=Acos<t
x(t)-? | ]
1 cnocob: T=';—,r.e. T=é=%=20; x=0,8005-2§- U x=0,8 cos 't
2 criocob: T=l TO x"ACOS2—”-t“AC052ﬂat

e 132

(Omsem: x=0,8 cos xt)

4, Tlone3yscs rpah KoM H3MEHEHH! KOOPIMHATH! KO/IEGMIOLIErOcs TeJla OT BPEMEHH,
OIpeie TiTh AMILUTUTY .Y, EPHOA 1 YAaCTOTY KouieGanmwii. 3armCaTs ypanHeHHe 3aBHCHMO-
cru x(t) 1 Ha¥Ti KoopIMHATY Tema yepes 0,1 1 0,2 ¢ Docse HaYaa OTCUETa BPEMEHH.

(Omgem: A =03 m; T = 1,6 ¢; x = 0,625 I't; x = 0,625 I'y; x(t) = 0,3 cos 1,25nt, x, =
0,28 M; x, = 0,21 m.)

JloMammuee 3asaHHe
T1. 37. 3ajaum na c. 327 (169-172).
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¥Ypok 57. KoneGaTensHas CHCTEMA TOX AeHCTBHEM PHEIHUX CHJI
Ilers: xat XapakTeprcTuxy cBoSoAHLIX Konebamui.

Xon ypoka

I. Hposepka AOMAITHEIro 3aAaHHA

1. TipuBeauTe NIPUMEpPH BHHYKACHHEIX KoNeGanuit.

2. Kakue xone6aHust HA3HBAKOTCS BLHYXACHHEIMU?

3. Yro Takoe nepHox?

4. Uro Takoe aMIHTYzA?

5. OT yero 3aBMCHT MEPHOLK NMPYKUHHOTO MaATHHUKA?

6. Kak 3aBHCHT MONHas MeXaHW4eCKas SHEPIUs OT aMIUTHTYAN ?

11. Hosmlit MaTepran

Hemoncmpayus. MareMarudecknit MassTHUX. IIpyRuHHBIN MasgTHHK.

— Y0 MBI BHHM C TEYeHueM BpeMenu? Yuenvuenue axnumydo.. Korebanus cma-
HOBRMES JAMYXBOUUMY. 3amyxarouue Kone6anus — KoneGanus, auMniumyoa Kxomopuix
YMENLIUAEMCA C MENCHUCM 6DEMENY.

— Tovemy ymenpmaetcs amnnutyna? Mexanuueckoe deuxcenue conpogoncosemecs
mpenuen. Ono Hanpasreno 8 npoMUBONOIONCHYIO CIOPONY NEPEMEWEHUA MASMHUKG, CO-
sepwaem ompuyamenvryio pabomy (puc. 3).

- Ilpu yBenmyeHuH TPeHHs CONPOTUBJICHHS ABUKE-
HHIO OKa3HBAETCA CTONb 3HAYNTEILHLIM, YTO BhIBE-
KEeHHBI U3 MOJOXEHHS MAATHHUK, TEPSis SHEPrHIo,
MOXeT He NPONTH MONOXKEHNE PABHOBECHS].

Iopo6Hoe aB¥MXeHIe HA3KIBACTCA ANEPHOZMYHBIM
(TIpUMeEHSIETCA B ClIeLHaIbHOM YCTPOHCTBE 1S rame-
Hus xorebanmi Ky30Ba aBTOMOOUASA; aMOPTH3ATOP).

TTycTb Ha IPY’KMHHBI MAATHHK AEHCTBYET CHIA

Fo nocrosiuHas, HanipanyieHsast BAOKb ocH X. [IpH pacTsikeHHH IPyXUHB CHa YIIpy-
* TocTv KoMuenckpyer oty cuny F, =k x,~F; x,~F,/k.

CraTHueckoe CMeImeHHe — HBMCHCHHC HONOXEHUs paBHOBecHs KoMebatensHOU
CHCTEMH NOA AefiCTBHEM MOCTOSHHOM CHIN. O = —k- y Xy = L 3

HaMepas cTaTvHecKoe CMEMEHHEe MPYXHHH C p;ralnecmoﬁ'?x"e)?:mocrmo; MOXHO
ONpeAeTHTL Maccy Tela, NOXBENEHHOTO Ha IPYXXUHe.

Jabopamopnas paboma « Hayuenue cs06081vix xonebanuiis

Lens pabomwe: nccnenoBanUe BAUSHUA CHIH TPEHUA H aumm'rynu Ha TepHoz,
CBOGORHBIX KONeHOaHuiA.

Ob6opydoearue: IpoYHAsi HUTh, HeOOMBION IPY3UK, YaCH.

Xod pabomu:

TloaBeckTe rpys Ha ABYX HMTSIX ATHHOH OK0JO MeTpa. OTKJIOHUTE HUTD OT BEPTH-
KaJiH Ha yron npubausurensto 20-30°. Onpesenure uucao konebaunii u Bpems, 3a
KOTOPO€ aMIUIMTYZA YMEHBIINTCS B HEKOTOPOE YHCNO Pa3, HalpaMep B 2 pala.-

TTOBTOPHTE 3KCTIEPUMEHT, OTKJIOHHMB NEPBOHAYATBHO MASTHAK Ha PACCTOSHUE
Xmax, i CHOBa OfIpeeHTe YHCJO KOoNeGaHui i BPeMst YMEHBIIEHHA aMIIHTY X B 2
pasa. PeayinraTsl M3MepeRuti sanummte. YIanock 1u BaM OGHAPY:KHTh 3aBHCHMOCTD
BPEMEHH OZHOTO KOIe0aHUS OT AMIUTHTY b ?



VYpok 58. Buuyxaensnie konebanus. Pesonanc >_ 21

»~

Yxpennte Ha ABYX HH-

TAX € TIOMOIIBIO CKPENOK
JHCT Gymard RAOMAaAgbIO
1-2 nM2. TMlpopenadite ana-
JIOTUYHYIO CEPHIO ONKITOB.
Yaarock nv Bam obHapy-
XMTh BO BTOpoill cepuu
OTEITOB 3aBHCAMOCTD Bpe-

MeHH oHOro Konebanns or
aMILIUTYAH? Yaanoch Xu H‘C 4

BaM OGHAPYXHTD BIUIHHE

COIPOTHBJIEHHS HA BPeMS OAHOFO Kojebanns?

OTIBITEL, AHATOTAYHbIE TEM, KOTOPEIE BRI TPOBE/IHM, H 'reope'mqecxnn AHAJIN3 CBO-
601HEIX KoneOanuit MOKA3LIBAIOT CNEAYIOMES,

A. Bpems o1HOTO KoNe6aHMS NP JOCTATOYHO MANHX aMILTHTYZaX He 3aBHCHUT OT
aAMIUIUTYARL. ' '

ITo BpeMs Ha3hIBaeTCA YCAORHBIM NepHoAOM (DHC. 4). .

(CnoBo «yCAOBHBIf» MCTIOAB3YETCS IS TOTO, YTOOH NOTYEPKHYTh, YTO YePes Bpe-
Ms T Teno He BO3BpaImaeTes B NpexHee COCTOSHYE. )

B. Crenenr sary3annn xapakTepH3IyeTCA BEIMYHHON T («Tay»), KOTOpas HA3LIBa-
€TCs BpeMeHeM peiakcaliny., Bpemsi peaKcalliy T — BPEMS, 32 KOTOpOe aMILIHTY/Ia
koneGanuil y6uipaer B e = 2,7 paa.

B. BpeMms penakcaufifl I03BOJAET ONPEReNUTD KOMPDHUHEHT CONPOTHRNCHAA B
dopmyne ang cuns conporupnenns: F, =-pv.

Hwmenno: B=2m/z,

rie M — Macca koaebmomerocs Tena.

MoMmamHee 3ananne
I1. 38. 3agaum ¢. 327 (174-176).

Vpok 58. Brayxaennnie konre6anns. PesoHauc
Ieav: chopmynpoBaTh HOHATHE PEIOHAHC, orpuua'renbnue BO3IEACTBUA Pe30-
HaHca.

Xoxn ypoka

I. Mpokepka JOMAMMEro IAKAHUS
1. IlpuBeAnTEe IpUMePhI 3aTYXAIOMMX KoneGaHui.
2. {aitre onpenenenne 3aTyXalommiM KoneGanmsm?
3. IlpuBeayTe NPUMEPH aTIEPHOAHYECKOTO ABHKEHHA,
4. TIpH KaxoM YCJOBHAH OHK BOSHUKAIOT?
5. Yo TaKoe cTaTHYECKOE CMELieHHe?
I1. Miayuenue HOBOTO MaTepHana
Hapsiny co ceobombnMu koneSaHHsMHY, NPOMCXOMSAMIMMH TOJ AeHCTBHEM BHYTPEH-
HUX CUJI, B CHCTEME BO3MOXXHRI Kosle0aHus, BH3BaHHRIE NEPHOIWYECKOH BHeMHel cunol.
Brlryx1eHHuIe KOJTeGaHst RPOUCXOISIT O AEHCTRIteM BHeIHE! e PHOIMYeCKOH CHUThL
Iycts Ten0 coBepuIaeT KoAeSaHAs MOA AEHCTBHEM EPHOJMYECKOM CHNEL:

. _E_F . &
F =F,coswt; a= _r; = —ﬂ-;coswt P =@, — AMIUIMTY/2 YCKOPEHHS TeNa.
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KoopauHaTta H3MEHAETCA 1O 3aKOHY X = A cos wt, -

cbanmit: A= 8 4. F,
Jins rapMOHHUEcKHX KonebaHu w, ; P

Haitnem aMninTyy BHHYXIEHHHX KoneGanuit MafATHAKA NpyxuHHoro 1o I 3a-
xony Hborona: max = kx + F, cos wt; a, ~ -w? A cos wt;
-mw? A cos wt = - k A cos wt + F, cos wt; k = mw,2;

. ‘

- 2 2

m(w, ~w*)

W3 3toro crefyer, yTo aMILIKTYAa koneOaHul 3aBUCUT OT YaCTOTH! BHIHYXK/I0-

meit cunel. Ecau 4acTota BRIHYXKZAIOMEN CHIB MEHbIIE YaCTOTH COGCTBEHHRIX KO-

neGanult w < w, TO NPH yBEJHYEHHH YaCTOTH W PasHOCTh (W 7 - w?) ymeRbmaercs.
TIpn yacroTe W < W, aMILIKTy a2 nmxy:meuuux KoJie6aHH} yBeNIHYHBACTCS C

poctom acrotw. Ilpn w>> w,, A=—2-

mw

AMILTHTYZ2 BRIHYXIEHHEIX KoebaHui o6pa'mo HPONOPLHMOHANbHA KBAKPATY Ya-
CTOTH W, aMILTHTYA2 BRIHYXKIEHHBX KoneOanuit yGuBaeT ¢ POCTOM YacTOTHL.

Alemoncmpayus pesonanca uasmuuxos. Ecm yacToTa BHHYXKAAOMMUX CHI TIpH-
6MU3NTENLHO PaBHA JacTOTe COGCTBEHHBIX Kone6anuil, TO 3HaMeHaTeNb CTPEMHETCA K
Hymo. B atoM crywae aMIuMTy ta xoneGaHnii pe3ko BO3pacTaer.

PesoHanc — peskoe BO3pacTaHHe aMILIATYAN BLIHYX/ACHHHX KoneOaHH i TIpK co-
BMaZeHAM YaCTOTH BHEITHeN CHIIN C YacToTOM coGCcTBeHHRBIX KoneGanuil CHCTEMBI.

Tlpu peaoHaHce BHEMHAR CHa AEHCTBYET CHHXPOHHO €O CBODORHBIMH Koebanu-
SIMH CHCTEMEL.

MrHorne puanyeckne 061eKTH, 061212 ONpeAeNeHHO YIPYTOCThIO, MOTYT COBEP~
math cobcTBeHHBE KoneOanus. [loaroMy BHelHee MepHOANYECKOe BO3NEHCTBHE Ha
HEX MOXET 0Ka3aThCA pe3oHaHCHRIM. M3yuenne sBJeHNs pe3oHaHca 03BoJsieT H3be-
KaTh OTPULATENLHAIX NOCAEACTBHY 3THX BO3AEHCTBHI, M MCIIONB3OBATh JHEPTETH-
YeCKHE PECYPCH PEIOHAHCHBIX NPOLIECTOB.

Xopormo #3secTHO, YTO [UTA IPEKPALIeHHs PaCTLIeCKHBAHAS BOZK B BeApe Heobxo-
MO U3MERHTD TeMIt X0aAs0nl. TIpH 3TOM M3MEHsETCS YAaCTOTa BHeIHel CUMH,

TIpu 3emeTpsACEHHSIX PA3PYIIAIOTCS 3NAHNS! OJFHAKOBOMH BHCOTHI, TaK KK HX cOOCTBEH-
Hasl YaCTOTa KoMeGaHwi Onpe/iesIfeTca BHCOTOH H COBIANAET C YACTOTON KoleDaHA IIoMBhL.

ABnenne pe3oHaHCa MOIBOJISET C MOMOMIBIO CPABHHTENLHO MAJION CHIH ToJy-
YUTH 3HAYUTENLHOE YBeNYeHHe aMIUIMTYAb KosieGaHuil (MCmoNb3yeTca B rOpHOXO-
OHBalOmE TPOMBILIEHHOCTH. )

1. 3akpensienne H3y4eHHOTO

1. Yro Ha3kIBaeTCs pE30HAHCOM?

2. KakoBo yc0BHé pe3oHaHCa?

3. HayeprHTe pe3oHaHCHEIE KDHBHE.

4. TlpuBenyTe MpUMepH BPEAHOTO ¥ MIOIE3HOTO NIPOSABIEHKSA PE3OHAHCA.

Jabopamopnan paboma «Onpedenenue cxopocmu 3eyxa
npU NOMOWMU pe3oHancHol mpy6os

TIpn6op, npumensemsiit B 370i paGoTe, MOKa3aH Ha PUC. 5

Pesonancuas Tpy6a npeacrasiser co6olt WIHHHYIC Y3KYI0 TPYGY A, COERMHEHHYIO C
pesepsyapoM B uepes pesusopstit narpy6ox. B obenx Tpybax naxomures sosa. Korpa B
TOARAT, VTHHA BO3AYHIHOIO CTON0a B A yMenbItaeres, a koraa B omyckaercs, wmaHa cronta



VYpok 59. Pacnipoctpanenue Boan B yupyroil cpene 23

Boafyxa b A ysenmumpaercst. [Tomectrre kone6- C
JHOTIMHCS KAMEPTOH CBEPXY A, KOT/fia JUIMHA CTON-

6a Bo3yxa B A [IpaxTHYECKH PaBHA Hy.O. Bel He
YCBIIVTE HUKAKOoro 38yKa. 110 Mepe yBemmye i ZAuH o
cronba Bo3ayxa B A BH YCITHIIBMTE, KAK 3BYK YCHINBAET-
Csl, AOCTUTAET MAKCHMYM3, 3 3aTeM HAYMHAET 3aTHXATD.
TloBropHTe 3Ty IIPOLIEXYPY, peryupys B rakum obpasom,
YTOOK! 21/THMHA BO3YIIHOTO CTONG6A B A 12BANA MAXCHMATb-
Hulif 110 ciJte 3BYK. 3aTeM 3aMepbTe ARy J, cron6a Bos-
ayxa (pHc. 5).

TpoMxuil 3BYK CBIIEH NOTOMY, YTG COOCTBEHHAS
yacToTa cTo6a BO3LYXA paBHa cobcTBesHON yacToTe
KaMepTOH2, 1 TI03TOMY BOJIYUIHEIH CTOI6 KoNebercs B
YHHUCOH ¢ HUM. Bht Hanumm nepeoe nonoxerue pe-
3onanca. QaKTHYeCKH IHHA KOuIeOTIOMErocs: Bo3- —“C
ayxa HeCKOJibKO Gosbiie cTonba BO3xyXa 8 A. A L3 i J’

Wrax, Zl=ll+e ) 2}1 ZA-Iz

Jinvsia | ~ 9T0 IONONHHUTENbHAS JUTHHA, KOTOPASt IOT- T T
xHa OuITh Ho6GaBsieHa K 1ymHHe cronfa BO3xyxa J,, 4ToGnt
nomyuuTs Goltee TOUHYIO VHHY KoJe(Iowmerocst BO3y-
Xa. JTa [OIIpPaBKa Ha3KIBAETCA KpaeBoi kopperiue.

Ecnu 81 onycrure B eme mwoke Tax, 4ToBl Amuna
BO3ZAYIIHOIO-CTON62 YBE/IYWIACh, TO HalifieTe APYTOe fo-
JIOEHHE, B KOTOPOM 3BYK AOCTHT2ET MAKCUMAITHHO CHUIBL.
TouHo onpesieTe 310 NOJIOKEHHe H USMEPLTE [LTHHY J, Puc.§
cron6a Boagyxa. 310 — BIOPOE Nosiookete pesonanca. Kak )
¥ [peXxzie, BEpIIHA HAXO/IATCS HA OTKPHITOM KOHIIE TPYORL, 2 Y3€J1 — Ha [I0BEPAHOCTH BONEL
TO MOXKET GBITB OCTUTHYTO TOJBKO B CIIy4ae, KOTIA J/ITHA crmﬁanos,zm:anrpyﬁenpnﬁzm
3HTEJILHO COCTABSET § UTMHE BONHE! (3/4 A). KpaeBas KOPpeKiis OCTAeTCst TAKOM JKE, KaK It
[pexae, nosroMy 3/4 7 =J, + c. Burarranue aeyx 3aMepos gaer Gopmyay: S ~J, -], u
nonpaska cokpamaercss. Utak, ¢ = fA = f 2 (], - J,), rae f — 1acrora kameprosa.

3710 GBICTPBIIT H ZOCTATOURO TOYHBIN CIOCO0 ONIpe/ieIeRHsI CKOPOCTH 3BYKA B BO3JyXe.
JNomamuee 3aanHe

Tosroputs . 36-39.

¥Ypok 39. Pacnipocrpanenve BoJs B ynpyroii cpene
LleJm: TI0O3HAKOMUTD YYAIHXCS C YCIOBHSIMH BO3HUKHOBEHHS BOJTH ¥ UX BUIAMY,
fIOKa3aTh 3HA4Y€HHE BOJH B XHU3IHH YEIOBEKaA.

Xon ypoka

I. Ananus kosTpoxbHON paborTn
I1. Mayuenne HOBOTO MaTepuaia

Hemoncmpayus. Jlonepeynbie BOJIHK B IIHYpe, IPOAOIbHAA U NIONIEPEYHAN BONHA
Ha MOJIEJIM, BOJIHE! Ha TOBEPXHOCTH BOAHL. i

OcHoBHO# $HH3NIECKOl MOJIETBIO BEIECTBA SBJISAETCS COBOKYTIHOCTb ABHXKYIIMX-
Cs1 M B3aHMOJEHCTBYOIIUX Mexay cololf aToMOB MOMeKy . ‘
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PaccMOTPHM BOZHOBOH TIPOLECC, T. €. pacTpocTpanenue Koxebannit. [lepenaua
xonebanuit 06yCnOBIEHA TEM, UTO CMEKHBIE YYACTKH CPEAB! CBA3aHKN MEXLY COGOH.
1a CcBA3b MOXKET GhITh 06yCNOBIEHa CUION YIIPYrOCTH, BO3HHKIUE! B pe3ynbrate
nedopMannH CpeXB IpY ee KoNebaHusX. ’

B pesyarrare kosnebaHne, BH3BaHHOE KakKUM-TI160 00pa3oM B OIHOM MeCTe, Beyer
aa coBoit nocreioBaTeIbHOE BOSHNKHOBEHHE KoslefaHui B Apyrix MecTax, Bce Gonee u
Gonee ynaneHHBIX OT NEPBOHAYANBLHOTIO, H NIOXYYaeTCsA BOJHA.

Mexamuuecine BOTHA HMEIOT OrPOMHOE 3HaUeHHe B KU3HH yenoBeka. Pacnipocr-
PaHEeHHE 3BYKOREIX KoJebaHui 06bACHAETCA YIPYTOCTLIO BO3AYXa; 61arofaps sTomy
Mt crermin. Kpyru, pasberaiomyecs ot kaMust, GpolieHHONo B BOJY, OCPOMHKIE OKe-
AHCKHe BOJHLI ~ 3TO MexaHi4eckue BONHLL Kone6anus s 3eMHol Kope — ceficMuyec-
xue sonHsl. [Ipy pacnpocTpaHeHAH BOJHK IPOHCXOANT NEPERBHKEHNE (POPMH, HO He
TlepeHOC BEUleCTBa, B KOTOPOM PacipoCTPaHsaioTcs BOMHEL B aaBuCHMOCTH OT Toro, B
KaKOM HampaBleHNH YaCTHLhI COREPINAIOT KOJeGaHMUs 110 OTHOIIEHUIO K Halpasie-
HMIO NlepeMeleHH s BOXHDI, PAa3JIMYAIOT NPOJOILHbIE U NIONEPEYHBIE BOIHLL

B npoaonbHO¥ BoMHE YaCTUIIB! COBEPIIAIOT KoneGaHHA B HalIPaB/IEHHH, COBIaja-
10IeM C TiepeMeieHHeM Boaxkbl. Takue BOJIHE BOZHHKAIOT B pe3yJIbTaTe CKaTHsI-pac-
TsokeHusA. OHM PaCIIPOCTPaHSAIOTCSH B ra3ax, XKHAKOCTAX U TBePABIX TEIaX.

B nonepeunoif BoHE YaCTHILL COBMARAIOT KONeGaHueM B IIJIOCKOCTAX, MEPIEHAN-
KyAAPHEIX HallpaBJieHRIO epeMeniesys BoHLL TakHe BOXHE — pe3ybrar aedopma-
iMH cABHT2. PacpOCTPaHAIOTCS AN B TBEPAKIX TENaX.

TIpy pacnpocTPaHeH!H BOJTHBI [IPOUCXORMT NepeAada ABHXEHHS OT OHOTO YYacTKa
Tena k ApyroMy. C nepenavelf ABrKeHUs BOTHOMH CRs3aHa riepesaya sHepritu 6e3 nepeHo-
ca BeiriecTBa. HanpruMep: B ntHype 3Heprus CaraeTcsA U3 KHHETHYECKO) SHe Py ABHMKe-
HUA Y4acTKOB IGHYpa # ROTEHINAILHOH SHEPTHH ero YnpyToit neopmanyu.
I11.3axpennenne H3yYeHHOTO

1. Kaxue BOJTHB Ha3HLIBAKOTCA NONEPEYHBIMUA?

2. Yro Ha3uIBaeTCA BONHON?

3. Kaxvie BOJTHKI Ha3BBAIOTCSA MPOZOTLHBIMH?

4. IIpoucxoauT a1 B Gerymelt BosiHe NepeHoC BemecTna?

5. B xakux cpenax paCnpoCTPaHAOTCSA IPOAOIbHBIE ¥ NONEPEYHEIE BOJTHKI?
Jomammuee 3asanue :

I1. 40.

Ixcnepumenmansioe 3adanue:

1. Bpocsre sa kam#s B BanHy. Ilonabmozatite 3a npoLeccoM NpoXOXIEHUS BOJH
APYT CKBO3b APyTa.

2. TTokpotite cTeHKy BaHHBI noAoTeHueM. OTPAKAOTCA M BOJHBI OT IOJO0TEHNA
TaK e, KaKk OHH OTPaXaHCh OT cTeHKu? Kak NOBANAET Ha OTpaXeHHe BONH NPHKJIa-
IblBaHHe K CTEHKE APYTUX MaTePUAIOB, HalPUMEp AepeBa, MeTanna? Clenalite BEIBOA.

) Vpox 60. ITepnopuyeckue Bo b —
Llens: ccbopMHPOBaTS TIOHSTHE JVIMHA BO/THEE, TaPMOHHYECK2SY BOJHA, NONAPH3ALNS.
Xoaypeka

I. HNposepka gomamuero 3aganus
1. HasoBuTe 4Ba (pyHAaMEHTANTBHLIX CHOCO02A Mepejaul 3HEPIHH ¥ HMIYJIbCa B
TIPOCTPaHCTBeE.
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2. Kakoit mpolrecc Ha3RIBaeTCA BOJTHOBBIM ?

3. HazoBHTe ycoBHe PaclpOCTPaHEHNs MeXaHHueCKoit BOTHEL

4. ObbacHuTE NPOLECC BOSHUKHOBEHNS H PACAPOCTPAHEHHS IPOJOILHON BOHE B

TBep/IOM TeJe ! rase.
5. Kaxas BO/IHA Ha3KIBaeTCA [OTIEPedHO?
6. B ueM oT/IHMHE OTPAXKEHHON MOMEPEYHO BOJHKH B IHyPe C 3aKperUIeHHBIM H
HE3aKPEIUIEHHBIM KOHIaMu ?
I1. HayyeHnHe HOBOTO MaTepHala .

Ixcnepumerim

Pe3nnoBull WKyp, HpUBA3auHLit K cTene. Eciu B3MaxHyTh OAMH pa3 pyxoit, npo-
H30IRET KOPOTKOE BOIMYIIEeHHe (OMHHOYHAS BOJHA).

— A uro Gyner, ecnu 9TO ABIOKEHUE PYKY ByLeT TOBTOPATLCA?

Ecny s03MyHieHue Cpefibl BLI3BIBAETCA NEPROANYECKO BHemHell cinoll, MeHsI0-
meica co BpeMeHeM IO FapMOHWYeCKOMY 3aKOHY, TO BHI3bIBagMble €10 BOJHH Ha3hlBa-
10T TaDMOHHYECKHMH.

Baxneftmeit xapaxTepucTHKOR BOJHY, ABAAETCA CKOPOCTD €€ PacHPOCTPaHeHNA.
Bonnnt m060it NPUPOAK He PACTIPOCTPAHSIIOTCA B IPOCTPAHCTEE MIHOBERHO. X cko-
pocTs KosieyHa. Boxii Ha moBepXHOCTH BozHl yXOGHH 11 Habmolenys: o To# mpH-
YHHE, YTO CKOPOCTb HX PACTIPOCTPAHEHNA HEBEAHKA,

Paccrosnue, Ha KOTOPOE PaCIIPOCTPAHAIOTCS KONeBaHMA 32 O/fUH [IEPUOL, Hasuna-
10TCA Onunol goansl. v=Av 0=A2/T, rie A — mnuHA BOMHK [M]; v — wacrora [¢'] [Tu],
T — nepuoz c.

Co3/1a1HM [IOTIEPEYHYIO BOJIHY B DE3HHOBOM IMIHYDE TaK, 4T0681 KonebaHus 6HeTpo
MEHSUH CBOE BaTipaBlleHHE B NpOCTpaHCTBe. IIponycTHM Teneps WHYP CKBO3b Y3Kiit
ZepepaHHHE amuk. VI3 xonebanuit Bo BCEBO3MOKHEIX HANMPABNEHUAX SNIMK <Bhjie-
auTs xonebaHuA B OAHOM ompeneneHHoN wnockocTH. IT03TOMY rOBOPAT: U3 AWMKA
BHIILIA TIONAPU3OBAHRAA BOJIHA,

Horspusayua — ynopsAoYeHHOE HANPABNEHHE KoNeGanuii YaCTHII CpeAsl B BOITHE,

Ecnn Ha ee TyTH BMeeTCs elle TOYHO TaKoi Ke SMMK, HO HOBEPHYTHH OTHOCH-
TeJIbHO NePBOTo Ha 90°, To Kone6aHua CKBO3b HEro He HpoxoAaT. BonHa nemukoM
FaCHTCA.

II1. 3akpennenue HIYYEHHOTO

1. Yro wasniBaercs mepuoaioM BoaHK? Hacroroit? JInuHoit BosHb?

2. Yo IPUHHUMAIOT 33 CKOPOCTb PAaCTIPOCTPAHEHHA BOMHN?

3. Hanmmurre hopMy Ny, CRA3BIBAIGHIYIO CKOPOCTD PACIPOCTPAHEHNS BONHLL € JJiH-

HOIi BOJIHE! ¥ YaCTOTOH WK nepHoAOM?
3anaun

1. Paccrosume Mexay Gavxaiinmmu rpebusmu sosms B Mope 20 m. C kakolf cko-
POCTBIO. PACTIPOCTPAHSIETCSH BOJIHA, 6CJH TIePHOA KOnebaHuit yacTun B BoaHe 10 ¢?

2. Pri6onoB 3ameTiun, 4To 3a 10 ¢ NONIaBOK coBepmu Ha BOHaX 20 koneGanuit, a
PACCTOSTHYE MeXIY cocenrimv ropGami 1,2 M. KakoBa cKOPOCTH pacIrpOCTpaHeHHs BOMH?

3. Ha o3epe B 6e3BeTPeHHYI0 NOIOAY € JOAKH Opocatd TAXeNn axops. OT MecTa
6pOoCaHHs AKOPA NMONLTH BOMHHL. YenoBek, cToamuii Ka Bepery 3aMeTHu, YTO BOJHA
JoULIa o Hero Yepe3 30 ¢, PacCTOsHNE MEXAY COCENHAMH Topbamit BorH 0,5 M, a3a 5
¢ 66110 10 BCmteckos o Heper. Kak nanexo ot Gepera HAXOAMTCA AoAKA?

JoMamnee 3aaHHe
11. 40. C. 328. 3anaym (183-185).



26 Hoypounnie paspaborkh no ¢usuxe k yuebuuxy C.B. Tpomosa

Ypox 61. Crosrine ponn
I{env: chopMAPOBATH IIOKATHE CTOSYEN BOJNHEL
Xon ypoxa

I. HNosropenne. Becena

1. Kakast BOTHA Ha3bIBAETCA TapMOHHYECKOH?

2. O6bsacHUTE BOSHUKHOBEHHE CXATHSA H PaCTAXEHHA B NPOAOTBHBIX FapMOHIYEC-

KHX BOJIHaX.

3. Yro Takoe ANMHA BOMHK?

4. Tlo xako#i (bopMyie OHa BRIYACIAETCSA?

5. B 4eM cyTh nonapH3anuy?

6. Kak onpeesifeTca maoCcKOCTh NONAPHIANHE?

@poumanvnas aabopamopnas paboma 1
<Hccnedosanue ampaxcenun nRocKux 8oan»

YcranosuTe KioBeTy ¢ BO3OyauTeneM MIOCKoiH BOMHH H crpobockonoM. Ilomectr-
Te B KIOBETY METALTMYECKUi OPYCOK UTst OTpaXKeHmst BOMH. Bl JOJKHN yBHAETH BO3-
HAKHOBEHHE BOJH, 3aAMETHTE, YTO ITH BOJIHE! OTPAXKAIOTCH KaK II0CKHE BOXHEL, ITos0-
xute nHuCT 6enoit GyMarn Ha 3KpaH B 3apUCYHTe 3TH BOJNIHK, OTMETETE VIVl NAeHUs
7 orpaxenus. TakuM crocoboM BH cMoXeTe YOeIUTHCS, YTO YTON MajleHAsl BOJHEL
PaBeH YIIIY ee OTPaXeHUs. :

®ponumanvhas rabopamopnan paboma 2
<Hccnedosamy ompascenue chepureckux 60n»

3amennTe B30y AUTEb ILTOCKOI BOTHBI IaPHUPOM A1 00pa3oBanus chepHyec-
Kux posH. ITocre OTpaXeHNsa JIOCKUMM OTpaXaTeneM ROJNHB! MMEIT cepHuecKyio
dopmy. llentpom atax cdhepraeckHx BosH OyAeT TOUKA, PACNONOKEHHAS HA TOM Xe
PaccTOsIHNY NO3ANH OTPaXaTellst, KaK 4 BONMHOo6pa30paTeNs Nepe] oTpaxareneM. I1o
YK23LIBaeT Ha TO, 4YTO PACCTOSTHHE JIO «U300pakeHHA» MO3aH OTPAXATENS PaBHO pac-
CTOSTHHIO Ji0 TIPEIMETA IEPE/ OTpaXKaTeneM,
1I. Hayueune HOBOTO MaTepHAJA

Onvum 1

BeanMeM pe3arHOBHI IWHYP, OHH KOHEN KOTOPOTO 3aKperleH K cTeHe. Bamaxuys
pa3 pyKo#, mouuieM eAUHHYHLIH UMITy bC. Tlo MHypy noGeXuT BOMHA U, JOCTHIHYB
CTeHKH, 6YJET OT Hée OTPaXKaThCH.

B peayazrare Ha IIOGOM Y4acTKe IMHYpPa BCTPEYAIOTCS ABE BOAHEL, HEryiye B IpOTH-
BONOMOXHDIE CTOPOHEL JacTOTH 3THX Kofebanuil OIMHAKOBRIE, 2 AMILTHTY/H NOYTH

" OIMHAKOBbIE, 3aTyXaHue Konebanult BAoMb tIHypa He Bennko. Ho daskt nx pasauwdHaL.

Berymast (11afaioimas) BoaHa ¥ OTPAKEHHAA TIPOXOMAT Pa3NUTHbIE ITYTH 10 NAHHOMY -
y4acTky minypa. B pesynsrare aminutyza yapansaercs. Takne TOUKY HAa3WBaOTCS Ky4-
Hoctamu. Ecim B kakol-HuGy b TOUKE CKARAMBAIOTCSA K0Ae0aHHA C IPOTHBONIONOXK HbI-
My a3aMH, TO TOYKa OCTAeTCA B TIOKoe. Takye TOUKH Ha3MBAIOTCH yanamu. Y3usr u
KYYHOCTH He IIePEMEIAIOTCS BAOMD WIHYpa. B pesynsrate pacripeAeneHuss CMENIEHAS |
TOYEK UIHYPa OTHOCHTENBHO MX NOJIOKEHHH, paBHOBecHe B 1060 MOMEHT BpeMeHM
o6pa3syeT BOJIHY, KOTODast He TIePeMelIAeTCsL B IPOCTpaHCTBe, Takasi BOJIHA HA3BLIBAETCH
croayeii BONHOI. PaccTostHie MeXAy COCEARMMM YallaMi (MJIM KyJHOCTSIMU) PABHO
M0JIOBWHE JUTHHEE BOJHL!. B cTOs el BoNHE B CpeeM 110 BpeMeHH He TIPONCXO/MT epe-
HOCa 3HepriH. DHepris BOIHBI MEXAY ABYMA Y3AaMH ocTaeTcs Heuamennoli. Copepaia-
JOTCS TONLKO NiepeMeLeHnst KNHETHYEeCKON SHePIiH B IOTEHUHATBHYIO 1 HAOGOPOT.
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Crosaue BOMHEL MOTYT NOMYYATHCA B TENAX M060i GOPMEL, 2 He TOALKO B TAKHX
CHJIBHO YANHHEHHHWX TeJaX, KaK CTpyHa may muyp. Henmogpuxmne mecta crosyeid
BOJIHB! — €€ Y3ITh! ~ [IPEJICTABIAIOT cobOli HOBEPXHOCTH, pPacceKalmue o6beM Tea Ha
YYACTKH, B CEpe/iHe KOTOPLX HanGoee CHILHE KONeGaHUA.

Onoim 2

Xnagauesn Guryps

TlnacTuHy H3 ZepeBa HTH CTEKJIA 32KPEILIAIAT K ORHOI TOUKE H 33CHIAIOT ECKOM,
Tlo xpato poBOAAT CMEMNKOM, HaTepTHIM KauH(obD. [lecok cOpacuBaeTes ¢ KyyHo-
creli ¥ cobupaeTcs Ha Y3AOBLX JHHHAX. Bua Guryp 3aBMCHT OT GOPME! ILTACTHHKA H
MeCTa CKPEIUIEHHO# TOUKH, & TAKXKeE OT TOTO, B KAKOM MECTE [IPOBORAT CMWYKOM ¥ TAe
MIPHAEPAMBAIOT IUIACTHHKY NaNbIAMH,
1i1. Pemenue sanay )

Crp. 328 (186-188).

Homamnee 3axanne

11. 40.

¥Ypok 62. 3sykonsie BoaHbl. Bricora, TeM6p, FPOMKOCTD 3BYKa
Lenv: cpopMupoBaTh NOHATHE 3BYKOBOMN BOJIHEL.

Xon ypoka

1. Iosropensne. Becena
1. Kakas BosiHa HasmBaeTcs crosyeii?
2. O6bacHuTe Mpouece 0GpaIoBaHus CTOAYEN BOMHEL
3. ChopmynnpyiiTe onpeteneHne Ky4HOCTH ¥ Y30B CTOSYEH BONHEL
4, Yro TaKoe nepBasA rapMOHHKa cOOCTBEHHNX KosebaHuil B crpyre u obepTonn?
11. Hayuenne noBOro MaTepHaia
Axcnepumenm 1
BospMarre xpemxyio GedeBxy (60 cM) H nipuBspXUTE K Hell Iocepe IMHE METAJUTHYECKYIO
Joxky. Kotenl Gedenict IPABAXKHMTE K YKA3aTeNbHAM NabiaM, O6a KOHLLA JOJDKHB MMETh
OAHAKOBYIO JUTHHY. 3aTKHUTE yIm Nansyukkamy. Haknounrecs Brepes, ytobm n0xxa cro-
60,1HO MOBHCMA H CTOMKHYACE C KpaeM cTosa. [loCHmmmTes 38yK, HAOMMHAIONIMIT 3B0H.
- IToueMy? Yaapsschk o cToJ, METAN1 HauKHaeT koxebarbea. ITH Konebalms o
GeueBKe MepeAaOTCA ymaM. Mul CTBIIMM OTOMY, YTO HAIUH YIMH BOCIPHMHHMa-
10T pas4HKe KoneGarns, YToOK H3aBaTh 3BYK, HPEAMET HODKEH KoneGaTucs.
KoneGanys ot Hero nepealoTcst BO3AYXY M paciipocTpaisuoTes B Hem. Kosebmo-
TIMECS MOJIEKYH BO3/yXa yAapsioTcs o 6apabaHHYIo IepenoHKY, H3-3a 3TOT0 OHa
Toxe Kosebrerca. ITH KonebGaHnsa WAYT AAIbiNe Yepe3 KOCTHYIO TKaHb M ¥OUI-
KOCTB B yXe, IIOK2 He JIOXOJAT A0 CIYXOBOIO HEPBA, 2 OH NOCHLIAET CHTHAJI B MOGT.
Ixcnepumenm 2
B xonokos noMemaioT afekrpudeckuit 3sorok. M skmouator. Cabtmen apyk. Ha-
4IIHAaeM BRIXAYHMBATH BO3AYX, IO MEPe Pa3PsUKEHMS BO3AYXA FPOMKOCTb CTAHOBHTCHA
MeHbilie, IOKA COBCEM He CTAHOBUTCS HECHHINIHOMN.
~ ITouemy? Omcymemayem cpeda, 8 xomopoii pachpocmpanstomes xonebaHus,
BuIBOA: 3BYK MOXET PaCNPOCTPAHSATBCS B ra3ax, XHAKOCTAX K TBEPALIX TeaX.
3ByK 00yC0BEH MeXaHUIeCKHME KonebaHRAMA B YIpyToli Cpesie ¥ Tenax (TBep-
JBIX, KUAKUX K ra3000pa3HBIX ), YaCTOTH KOTOPbIX JIEXKAT B AManasoHe ot 16 10 20 000 I
¥ KOTOpbie CHIOCOGHO BOCTIPUHUMATE Y€JIOBEYECKOE YXO.
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Pazzien pusnky, u3ydalonnil 3pyK, — axycmuxa. J1io60e Testo (TBEPROe, AHAKOE HWIH
ra3000pa3Hoe), konehmomeecs o 3BKoBOH qacrm’oﬁ CO3/i2eT B OKpYXatomelt cpeze 3pyK.

Ixcnepumenm 3 .

Tepeneanue BOAK K3 OXHOTO COCYAA B npymﬁ ¥Yaap Mon0TKa NNo HaKOBANLHE.

Yame Bcero aByKOBBIE BOJHBL AOCTHIAIOT HAIMMX yimelt 1o Boaxyxy. Ho 3syk pac-
HPOCTpPAHAETCA B BOJE M TBEPARIX TenaX. HHPHYB € rosioBoi BO BpeMa KyNaHHA, MOX-
HO YCARIATS 3BYK OT YA1apa ABYX KaMHel, IPOM3BOMMOro Ha GOJIBINOK PACCTOAHHH.

Xopomo NpOBOMUT 3BYK 3eMJIA.

3RyKOBas BOJNHA NpeACTaBAAET COOOH MOCTIEAOBATENBHOCTD CHKATRIL B pa3psxe-
HHit yrpyro# cpennl, paCipoCTPaHAIOMy0CcH © onpenenennoﬁ CKOPOCTBIO, ITO BOJMHA
NPOXONLHASR.

Cxxartve M paspsikeHue BO3AYXa BLI3bIBaeT KoneGaHusa AaBjeHHsS OTHOCHTENLHO
cpearnero atMochePHOro JaBJICHHUS 7,

TpoMKOCTH 3ByKa COOTBETCTBYET H3MEHEHHe IaBleHN R Dr Ha HECKONBKO TECATKOB
Iackasned.

Yxo yenosexa Bocnpunumaer Dr = 10 [1a. Vxo BecbMa uyBcTBHTENHBHEI N1PRGOP,
Hau6oee YyBCTBATENEH K KONeGaHUAM ¢ YacToToiH okono 3500 Tir.

3syKoBas BOAHa IOAOGHO APYTMM BOTHAM PACTIPOCTPaHsETCA ¢ KOHEWHOK CKOpoC-
Th10 Ec/m rpo3a fnazexo, To 3ana3fkBaHNe rPOMa AOCTHIAET HECKONBKUX CEKYHL.

Cxopocrsb 38yKa B Bo3ayxe npu 0 °C paBna 331 m/c; B Bome mpu 8 °C — 1455 M/¢; B
cramu npu 15 °C — 4980 m/c.

Mu3yyeckue XapaKTEPHCTHRY IBYKA

1. 3Byx0BOE KaBIeHHE, OKa3pIBAaEMOE IBYKOBOM EOAHOI Ha CTosiNIee Nepex Heil mpe-
NATCTBHe.

2. Cnexrp 3ByKa — pas/iooKeHHe CI0XKHOM 3BYKOBOH BOJHLI Ha COCTaBISIONIME €€
YaCTOTHL.

. w
3. VIHTeHCHBHOCTD 3BYKOBO# BoaHM. | =-§ , The S’ - NIoIa/b NOBEPXHOCTH;

Bm
W — oHeprus 3ByKOBO¥ BONHK; t — Bpems, [ = l:—;z- .

4. TpomxocTs.

TpomkocTh 3BYKa, KaK M BRICOTA, CBA3aHa C OLIYNIEAYEM, BO3HHKAIOWMM B CO3Ha-
HHH 4en0BeKa, 2 TAKAKE C HHTEHCHBHOCTBIO BOJIHEL

Yenoseueckoe yxo cnocobHO BOCTIPHHUMATD 3BYKH RHTEHCHBHOCTBIO OT 10-12 (no-
poe cavauumocmiz) xo 1 Bt/m? (nopor 6osesoro omytenus).

TPOMKOCTD He ABNAETCH NPAMO NPONOPLUHOHANBHON BeMYNHOM RHTEHCHBHOCTH.
YpoBeHb rpoMKOCTH BRIpaKaeTCA B benax:

A =lg{—» , rae I, =107 -1—32:— — TIOPOF CIBIMIMOCTH.

5. BricoTa 3Byka 3aUcHT OT YacToTH! K01e6aHul: Yem GONbIIE YACTOT2, TEM BHIIE
3BYK.

6. Tem6p 3ByKa IO3BOISIET PA3/HYATD /1B IBYKa OXUHAROBOH BHICOTH ¥ rpomxocm
N37aBaeMBIX PA3INYHBIMH HHCTPYMEHTaMH. OH 3aBHCHT OT CIIEKTPAIBHOTO COCTABA.
1. 3axpensienne Hay4eRHOro

1. Yro npeacrasaaioT co6oit 3BYyKOBE BOTHBI?

2. Yro aBAseTCsS HCTOYHHKOM 3ByKa?
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3. KakoBhl 4acTOTa ¥ JJIMHA 3BYKOBHIX BOJH, BOCIIPHHAMAEMLIE YeJI0BEKOM?

4. Kak Ha3niBaoTcs TAXNE 3BYKOBhie BOMHDI?
Jlamaurnee 2aganne

I1. 41. Teopuecxoe 3adanue. [lpepnoxkuTe crocob HAXOKAEHNR CKOPOCTH 3BYKA B
Cpefie, UCTIOND3YSA HOCTYIIHOE 060pyIoBatHe, IPOBEXHTE SKCIEPHMEHT.

Vpox 63. «<Kosokoaa, konokona...»
(ypok-Beyep N0 TeMe «3BYKOBLIE BOJTHbI» )
.1leav: ¥CNOABIOBATH (PHIMYECKYIO HR(POPMANNIO L1 IPOOYKACHHUS Y YIAHTAXCH
NaTPHOTHYECKHX ¥ TPXIAHCKHX YYBCTB (CAENaTh 3TO MOXHO Yepes obpauenne K
HCTOPHM, apXHTEKTYpe H aTPHOYTaM APERHEPYCCKHX XPAMOB ).

Xonypoka

I.. BerynureanHoe ci1080 yUMTENs

Konoxon — ato ogus ua cumsonos Pycu, ee CHIIH, BepH B Gyayuiee U NaMsTH O

UPOMUIOM.
Yucrwit MecsAn B poce IR
Benwtif, cronsHuiil rpag BraarMup
3BOH HeBeAOMELH, pOXHMELA
Hax seMnelo paccmmai.
ITepBOpOKAEH K CUNIEH,
I1asin OH, PUTMOM NIOKOPSAA,
TLnsin, Kak 6yxro ykopss,
V13 BraauMupcksx speMen.
V1 BHMMaI, i — BHYK CI2BAH —
Yyy ¢ TopaocThio H TPYCTHIO,
Bnaroceer neren Haa Pycbio,
Hosutlt aens 6narocnops.
A. Ilonomapes
I1. HexoTopuie ncTopuyeckne cbelleHHA

1. O Komokonax B POCCHH BEPBRE YNIOMUHAETCA B seTomucsax 988 r.

2. Konoxona noMeInany B 3B0HHMIAX XPaMa , HO O4EHb YaCTO — HA CIIERMAALHRX
COOPYXXEHHAX PAJOM C HEPKOBBIO — KONOKOAbHAX (¢ XIX B.).

3. B Mockse 10 pesosmoms 1917 r. HacusThiBanoch npuMepHO 4000 xpamos. Haux
IBOHHHLIAX U KOJOKONBHAX GbU10 1O 5—10 KONOKONOB, HHOIAA M GOMLIILE; A7
Pa3HKIX CAYY2EB — MPAIAHHK, GyaHn, 6exa — HCNONMBIOBANHCH Pa3HEIE KOTOKOA,

4. Ha xonoxonsie Mrana Bemxoro 8 Kpemae, nocrpoennoit 8 15051508 rr.
umeroet Bucoty 81 M, 6o 52 xonokona (B nocneacrsun — 37).

6. KonoxonaM yacro gaBanu uMeHa: Mensean, Peyt, Cricoif u xp.

7. Konokona 6uiny Honsmye ¥ Mankle. Macca HEXOTOPWX 60ABIMHX KOJOKOIOB
Taxona: Jlebena (caenantora B 1550 r.) — 2200 nyaos (36,08 m); Boasmioro Y-
nexckoro (1654 ) — 8000 nyzas (131,2 m).

8. Orpomuefimmii U eAMBCTBEHHKI [0 CBOEH BEIHTUHE BO BCeM MHDE CUMTAETCA
mockosexuit [lapb-konokon (1735 1), ero macca cerme 12000 myzoe (196,8 m.)

9. 3BoH kosiokona 61 TonocoM Pomnen. OH BOCHEBAN €€ CUAY M KPacOTy, OM
HAITOMMHAJ1 O JOJITe Nepex Hefi. A ecy1y KOMOKOX YMOJNKAN — 3TO 3HAYKIO, YTO
POIMHY MOCTHINIO HecwacThe. Konokona moxopeHHOro ropoaa 6piad XenaHHb!-
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MH Tpodeamu s nobenuTens. FIx cpuiBaiy ¢ KOJIOKOJEH 1 3BOHHHLL, MX Pa3py-
mWany, uX Nepennaisii Ha MyMKY ¥ MOHETH. Boabiuelt kaphl, Kak JHImeHne
KONOKOJA, He OLLI0 JUIS ONATBLHOTO FOPOAA.

10. KonokobHEri 380H 6B 11peiMETOM MHOPOKPaTHOTO Bocnponsneneﬂua wBOCKIE-
BaHUA B PaTMYHKX OOAACTAX MCKYCCTBA — JUTEPATYype, MOI3NM, KUBOITHCH,
Mysbike. OTeuecTBeHHBIE KOMIIO3UTOPRI YaCTO BKJI0YaJIH KOJIOKOMBHEIN 3BOH B
CBOHM TIpoM3BeaeHus:: BCIOMHNM M. Mycoprckoro u ero omiepy <XoOBaHIHHA»,
«Bopnc loxyHop», a Taxxe onepy M. Inunku «XKuaus 3a uapss, A. BoposnHa —
¢ «Kusizem Mropems, H. A. Pumckoro-Kopcakosa — ¢«Ckaska o nape Carranes u
«IckoBuTAHKay (AN MOCTaHOBKY Nocaenneit Boabmoit reatp B Havane XX b.
npuoGpen Konokos maccoi 170 myaos) )

I, My3nKannHas BCTaBKA

ITpocaymmnsanue KOTOKOALHEIX 380HOB Tpoutte-Cepruenoit nappw, Haxoxameics
BT. Ceprues ITocax Mockosckoit obnacru (CeprieB MoBacTHpb 661 ocHoBas B X1V B.
naBpolt HasmBaercs ¢ 1744 r, Koraa cran pe3maeHImed MOCKOBCKMX MHTPOIIOIUTOB):
rPaM3alHCh, IIacTHHK2 «KonoxonbHbie 38oHu» (Menoxns, 1980 r.)

IV. Yro Takoe kojsoxon?

Konoxon — 310 «caMo3pyvammii CUrHaIbLHBIA
My3BIKANBHLI HHCTPYMeHT». Takoe HayuHOe orpe-
Jenenve JaeT DHIMKIONeAMYecKui ciopapn. <Ormn-
POKHMHYTas Yalia ¢ MJIMHOBLIM 3BOHOM» — OIIpefe-
JIEHHe BTOPOe, NI03THYECKOE; OZMH M3 JpeBHeNIMX
CHMBOJIOB TIpaBoCIaBHOM Pycw, a Huine eme u pu-
MeTa ee BO3POXKIEHUS — ONpesiesienie TpeThe. Metas-
JIMYecKas Yarid, epeBepHyTast BBEPX [AHOM, BHYTPH
KOTOPpOii 10 NENTPY JHA NO/BemeH METALTHYeCKHi
«A3KIK» (CM. PHC. 7); IIPH HX B3AUMHOM [1€pPEMEILICHAT
(HanpHMep, IBIOKEHUH «ST3BIKA» TIPH OMOLIH BEPEB-
K1) IPOHCXOANT YAAp O CTEHKY Yalld, ¥ Ta 13A2eT
3BYK. DTO — YeTBCPTOE ONpe/ie/IEHHE — OMHUCAHTE,

V. 3mykH Konoxoaa

Tionpo6yem pa3o6paThest, KakvM 06Pa3oM CO3AETCA KONOKONbHBI 3R0H, KaK Me-
JIOJMS 3BOHA CBA3AHA C pa3MepaMy, hopMoii KONIOKONa, a TAKIKE OCTAHOBUMCA Ha TOM,
M3 KaKOTO MaTepuasia M3TOTABINBAIOT KOJMOKOJA, T. €. PACCMOTPHM ABa BOIIPOCA:

1) akycTHKA KOJOKONOB;

2) 43 4er0 JBIOT KOJNOKOa.

V KaxxI0ro KONOKOa CTh OCHOBHOM TOH, COOTBETCTBYIOUHH BRICOTE €T0 3By4a-
Husl, # GoraThii, XapakTepHKIt TONBKO A7 Hero Habop 106aBOYHHX TOHOB — Gonee
HU3KHX ¥ 6onee BuICOKHX. VIMEHHO OHH H €0313I0T pa3HooOpa3sue TeMOPOB, 10 KOTO-
PHIM Pa3HYAIOT TONOCA KOAOKOJIOB C OXWHAKOBOH BHICOTOH OCHOBHOTO TOHA.

Paccmorpum dusnvecknii Mexanu3M 3syuanns. [Ipu yrape A3nIKOM KOJOKONa O
CTeHKy GPOH30BO YaIy BO3HUKAET €e YIIPYTOe APOXKaHue, KOTOPOE MPeACTaBIAeT Co-
6oi1 cymmy MHOTHX cOGCTBEHHBIX KoNeGaHu 3ByKOBOMH 4acTOTH, DTH KoMeGaHuUsA MOX-,
HO CHeJIaTh BWIMMAIMHA, €CJIH NEPEBEPHYTH YAIILy, 3aIUTH ee BOZOM, HACKNaTh Ha 1o-
BEPXHOCTDb BOJK! PABHEIH CJIOH JIETKOIO MEJIKOTO NOPOIIKa, HapHMEp MKOTIONHS, i
B036yzmTs konebanus. Kozebmomuiica yuyacTok 60pTa 3Bydamelf Yauv OTTOHHT OT
cebst nerkue YacTuIL. B pe3y sTaTe Ha MOBEPXHOCTH BOABI HOXYYaTCA CBOEOOPaA3HEIE’
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«3Be3ak». OHM BRIPHCOBBIBAIOTCA IIPH Mo60M YPOBHE BOAM. JT0 03HaYaeT, YTO CTeHa
KOe61I0meroca KooKo/a pasfeNeHa «MepuIHaHaAMK IOKOsi», YHCIIO KOTOPhIX MOXET
6mTh 4 unu 6, wik 8, uau 10. B Te MOMEHTHY, KOTIa B 1aHHOM M3 CEKTODOB CTEHKA
«BCYYHB2ETCA», B COCEAHHX ~ OHA B MMOKGeE.

. Ho ecrb ¥ apyrute Buant Konebarult konoxona. YToGwl NpeACTaBUTD UX, llepeiten
0T 06BEMa K TIIOCKOCTH: MBICJIEHHO TIPEBPATHM KOJOKON B KPYTUIYIO ILIOCKYIO METAT-
JIMYECKYIO IIaCTHHY. 3aKPENHM €€ B LIEHTPE, HACAINEM TOHKUI POBHEIA ClIOH necka U
TpHBeieM B koNebaTebHOE ABIXKEHHE, TPOBOAA HO KPalo MAaCTHHH cMurukoM. Ha
MOBEPXHOCTH MINTACTHHE 00PA3yIOTCS fecYaHke Y30Pphi — PHIYPH XAaaHH (Ha3BaHHe
JAHO [10 UMEHH U3YYaBUIEro UX HeMelkoro yyenoro 2. O, Xunazm).

ITpyamra nX 06pasoBanusa — cobCTBeHHEE KoNeOanust ITACTHHLL Konebaomuecs
CEKTOPHI [LT3CTHHM, BCITYMUBASCh, CTPAXUBAIOT ¢ cebsi HECOK, H OH cOBHpaeTcs BAOMbL
nuuul mokos. Xnamnvessle GUrypul, TakuM 06pasoM, CBIIETENLCTRYIOT O TOM, 4TO
TLIacTHHA pa3fiefiena, He TOJILKO MEPHHAHAMY, HO M lTapajLTeNsiMu Tokos. KaxaoMy
COYET2HRIO MEPHANAHOB H Mapalieneii IOKOA COOTBETCTBYET CBOSI 4acTOTa KosebaHuit:
Gonee BEICOKHM YaCTOTaM COOTBETCTBYeT Gosee ApOGHas CETKA THHHMI TIOKOS,

AH2IOTHYHBIE AKCHIEPHMEHTH GHLIM IPOJeIaHkl U C KOJIOKOIOM.

3Byvamue y4acTKy CTEHOK KOJIOK0/2 K THHHI HOKOSi MOXHO OGHapyXuTh aKCIe-
P¥MEHTAIBLHO M C IIOMOIIBIO Pe3cHaTopoB [ensMrombIa.

MOXHO naxke COCTaBHTD ¢KaPTY# IBYYaHUSA KOJIOKOJA.

3ByvariHe y4acTKH MOXHO HaHTH JaXe Ha OIYTIb, eCAU Pa3Mephl KONOKOa BeH-
K¥ ¥ Be/TMKA aMIUIITYAa kKosieOanuil.

O KoNeGasHUAX CTEHOK KONOKONA JAIOT IPEACTAREHHE CAEAYIOMHE HITIOCTpaLuy
(cM. puc. 9).

Ha npoTspiennn MEOTHUX BEKOB JIMTEHITUKH KOJOKONOB HCKATH PelieHHe BOTIpO-
COB, KAKMMU Z0JKHE BHITH PONOPLHH MEXAY Pa3MEPaMH M MACCOR, TONIHHOMN cTe-
HOK B PasHHIX ce¥eHnsx, Kakoli 661Th GopMe X0M0KO0Ma, YTOGH TOTYYHTE rapMOHHYEC-
Koe 3ByYaHHe, T. €. TaKOe, IpH
KoTOpOM NoGaBoyHLIe TOHH {0bep-
TOHHI) TAPMOHBYHO COYETANHCH C
OCHOBHBIM, CO3/IaBasi EiNHOE Npe-
KpacHoe 1ienoe. Bee npaxTirieckue
HAXOJAKH TIIATENLHO 3alACHBA-
JIKCH, COCTABAANUCH TAGMHUH
Pa3Mepos, Macc, COCTaBa MeTax- -
73, JTH CBENEHUA YaCTO XPaHU-
Juch B cexpere. OCROBHKE Tab-
une 6u1md cxenans 8 X VI s, Ho
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Toasko B XVIII 8. yranocs Haltti Taky1o <npaBHABHYI0» $OPMY KOJOKOJa, TIPH KOTO-
poit ot 3By4Yan 0cO6EHRO rAPMOHWYKO: GBUIO BHAYHTENHIIO PACIIMPEHO OCHOBAHMHE H
HapalleRa HIKHAS YacTb, ell NPUAAN BUA 320CTPERHON MacCHBHON «ry6H». Bupabo-
TaJICA THI PYCCKOTO KoJoKona. B Hem AnameTp HuXHeHN 5aCcTH paBEH BHICOTE KOMOKO-
Nia, a AMAMETP BepXHeit YacTH — NONOBRHE AMaMETPa HIKHeil. (OTMeTnM 11a cpaBHe-
HMSL: KHTaCKHIt KOI0KOJ GoJiee CXAaT BHHIY H aeT rayxoit 3syK.)

B ToXe BpeMs THTeHIUKY NPHILIE K BWBOLY, 9T0 MPH TaKOM upoq»uxe KOJOKON
MOXeET AaBaTh, COBMEIAs, TPH [APMOHHYECKHX TOHa, HO IIPH 3TOM CHIA TPe3ByHHy
TIOFOmAET JOGaBOUHbE TOHA.

HecKonbKo ¢10B O 436 Kes KOJOKOJNA, 4¢SI3hKy HITOTaBINBalOT M3 Xee3a. Macca
ero o6bHO cocTaraser 1/25 oT MaccH KoNMoKoNa (i GOMBIIMX KONOKOJNOB — 3TO
oTHOmEHRE MeHbIne). (PopMa MoxeT SHTH PaMHYHON: OHA 3ABHCHT OT cliocoba Bo3-
6yxneHns 3ByKa — PACKAYMBAIOT JIH «A3HK» WIH PacKAYHBAIOT KONOKOJ; NepBhli
cnocob — pycckuit, Bropoit — sanaanoenponeftcxuit.

" B nayasne XX B. 110 KOMI4eCTRY, Ka4ECTBY U BeTHYHHE KOOKOMOB, FaPMOHMY 3Ba-
€MBIX HMH 3BYKOB POCCHA 3aHMMAaTa B MUPE NEPBOE MECTO.

OG6paTnM Teneph BHAMAHKE HA SBJEHHE PE3OHAHCA. YCTPOHCTBO KOJIOKOMa TAKO-
BO, YTO €70 3ByYaHHe — 3TO Ay3T MeTalL1a U cToN62a Bo3yxa B HeM, KOTOPLIA IIpHXOAUT
B Ko/lebaTe RO ABIDKEHHE C YacToTOM, pabHofl YacToTe KoJeGannit cTeHOK comep-
HIas BHHYX/IeHHEE Konelamms. YTo6m cobcrrenHan yacTora konebanuit cron6a po3-
AyXa cOBNafana ¢ YacToTol xonebatuil CTEHOX KOIOKONA, CTON6 JOMKEH HMETS oflpe-
ReleHHHE TAPAMETPH M YAAPATD HO HeMY HAZIO B oupe/ieieHHRE MOMEHTH.

Braronaps pe3cHaHCY BO3PACTAET AMILIMTYNIA M SHEPIHSA 3BYKOBOH BONME M, KAK
Cne/ICTBYE, — FPaMOTHOCTB 3BYKA.

B 3B0He (3ByKE) KONIOKONA, T. €. B €10 3BYKOBOM CNEKTPE, IPUCYTCTBYIOT Hec/Thim-
Hhle 3BYKH — YABTPa3Byk 1 urndpaseyk. Hame yxo ne BOCTIPHHHMAET HX, HO YeI0BEK —
6uonormyeckas CHCTEMa, i IIO3TOMY, TaK WM HHaMe, OTIRIBAETCA Ha MX BO3geficTBye.
He notoMy 1, Xora 6b10T KOJIOKOIa, B AYINE BOSHUKAIOT ONIYIIEHHE TOPXKECTBEHHO-
CTH, IPH{aCTHOCTH K YEMY-TO ZYXOBHO BLCOKOMY H CBET/IOMY, OLITYIEHNE AePaspHB-
HOI CBAA3H €O CBOEH pouHOH, CO CBONM HAPOAOM, Ero HCTOpHeH B TPAIHLIMAMH; B,
HaoBopoT, xymolt OBIaZeBAIOT NeYasIbHEE, TPEBOKHbIE YYBCTBA?

Konokon pyccknif mapoanmi,
Konoxkoxn xpama cparoit,
Yynen ronoc ceobonumiil,
J106 oTronocox Mue TBOi.
YHcTrie, YyXHbIE 3BYKH
JIo6o Xymoo NOBATS,
Wim rpeBoxHbie MyRH
B cepaue 6015HOM XOPOHHTS...
V1. «JloMas, £1e KHBYT KOJOKOAA H POXKAAOTCH IBYKH

Konokona, Kak MH ye TOBOPHII, Pa3MEINAlOT Ha KOJNOKOMBLHAX — CIEUUaNbHBIX
6alIHAX C OTKPHITHIM BEPXHHM SIPYCOM, CTOSIIIIHM PSIOM C XPaMOM, HJIA HA 3BOHHMIIAX
— 0coBHX HARCTPOMKAX ¢ IpOeMaMH Ha caMoM XpaMe. Konoxomsua Mpana Bemmkoro
B MockoBckoM Kpemre (moctpoelsas B 1505-1600 rr.)

B ux ycrpoiicrse ToXe HCTIONBIYIOTCA ABNEHHE PE30HAHCA, TPHYEM C IPEBHUX Bpe-
MeH. Tak, B BepkHeif YacTn KONOKONEH ¥ 3BOHHMII, HX mATPax (cM. puc. 10 — 1) pacnona-
raroTed «cayxiy (2) — oTBepcTHA (OKOMIEYKY, YORBAIONINE 10 BETUYMHE K BePIIRHE)
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JANns peaoHaHCa 3BYKa. Pa3Mepht otBeperuit

JeNaloTcst TAKMMHU, YTOBH 9acTota konebaHud

cron6a BO3AyXa B HEX COBMAZA/a C 4acToToH 4
aByyaHMs KOJIOKoJMa, (+3BoHa») (3). Kpome “1
TOrO, B TOAMY cTeH Gapabahos (4) HHorzxa Puc. 10 -
BCTPaMBAIOT [TyCThIE VTHHSHbIE KYBIIHHb WTH 1
TOPHIKH — 4TOJIOCHHKHY, KOTODHIE BEITIONHA-

10T TAKYIO XK€ DOJIb, KaK B «cAyxu» (puc. 10).

B ponu peaoHaTopa BHICTYTAeT TAKXe @
MIPOCTOPHOE ¥ IyCTOE NPOCTPAHCTBO NEPBO-

O 3TaXa 3BOHHHIL, a B KOJIOKOJIbHE — BECh
BHYIIMTENbHBI 110 BuicoTe (He B OAUH AeCs- _ :
TOK METPOB) CTON6 BOS/YXa B Heil. : 50

Ha 3poHANIaX M KOJOKOILHAX pa3Memla-
2¥ 06BEYHO Cpa3y HECKOJBKO KOJIOKONOB, Ha- 3
upHMep Ha 38oHHMLE Pocrorckolt coGoprolt
HepKBH KX 6610 13. 3BOH KAKAOFO AOMOTHAET 3BYYaHHE APYTHX, CO3AABAA COrAache H
FaPMOHHIO 3BYKa, HEMOBTOPHMYTO MENOAUYHOCTD H BHIPA3UTENLHOCTD. TaKas My3anKans-
HOCTB 00eCe HBaeTCs £INE M TeM, YT Mpodim KOJIOKONOB (MxX (OpMa) HECKONBKO OT/AH-
YATHCh APYT OT APYTa; KaK HIMEHHO — 3TO MaCTepa OGKIKHOBEHHO AEPKATH B CEKPETE.

Pycckne 30une YMENO HCIONB30BANH ANA YCHICHHA H CO3JaHHA ocobeHHocTel
pacnpocTpaHeHHs 3ByKa OKpyxawomuit 1anmmachT (BHI MECTHOCTH).

O6paTumcs, HanpuMep, k Pocroscxoft 3BOHHNILE, YTO HaxoanTca B SIpocnasckol
o6nactu B ropoae Pocrop Bexuxuil; nocrpoena ona B XVII sexe. 3Byk ee X0n0K0708B,
YCUJEHHRI{I B IPOCTPAHCTBE NIEPBOIO 3TaXa, 6eCIIPENATCTBEHHO YCTPEMIIAETCS HApY-
XY, AABHO TIEPETUBAETCA» YEPE3 HEKPYTOH CKIIOH, HA KOTOPOM BO3BRIMAETCS BMECTE
¢ PocToBcknM xpeMiieM 3BOHHRLIA, B CPa3y XKe OKa3hiBAETCS B APYTOM 4pe3oHaTopes,
etle 6oJee BHYIMHUTENLHOM IO PaaMepaM — NPOCTPAHCTBE HaZ I71ajbio o3epa Hepo.
31ech 3B0H KOJIOKOJIOB CTRHOBUTCS 0COGEHHO MATKUM H MEJIOXHYHEIM.

VI H3 uero abl0T KOJOKOAa

MHorosexoBo# ONKIT PYCCKHMX MACTEPOB MOKA3al, YTO H3 BCEX MATEPHANIOB HaH-
AYYmuit 15 USTOTOBJIEHHS KONPKOMIOB — 6poH3a, cocTas xoTopoil: 4 yacTH Meau U
1 yacTs onosa (80 n 20% coorBercTBeHHO). DTOT CiLTaB ¢1a60 paCCeMBAET MEXAHH-
YECKYI0 3HEprHIo 3a NEPHOA KoneGaHus: y GPOH3N A0NA paccesHHS HavMeHbIasd —
0,005, B TO BpeMs xak y Mean — 0,03, naryuu ~ 0,015, cranu — 0,035.

Jipyrue XxapaKTepHCTHKH GPOH3HI TAKOBHI:

* m1oTHOCTDb A=~8800 Kr/M;

e mozxyns I0nra E = 1,0, 10" H/M%;

* Temneparypa miasneHus t, = 880 °C;

« TBepaocTs no Bpunenmo 7,5 . 108 H/M%,

Mens K ON0BO — MATKHE MaTepHajikl, HO B CILIaBe JENA0TCH TBEPALIMHU. 1[BeT
CILTaBa — CEPOBATO-CTANbHON, BHA — OXHOPOAHH. B criase npHCyTCTBYIOT U npH-
MecH (3Toro IpocTo He W36exars): HaubobIee KOMMYECTBO CBHHLA (OKOMO 2 %),
mmnka (1,2 %), xenesa (1,2 %); Ho 310 BpeHble NPUMECH: TAK, HAJIMYHE CBHHLA CHH-
XaeT 3BOHKOCTb M TBEPLOCTS. [1PH TUTHE KOJOKOJIOB BAXKHO COGMIONATE NIPOLIEHTHOE
COOTHOMLIEHNE ONOBA U MEAH B MaTEPHAJE, IOCKOJIBbKY U36KITOK 0J10Ba PHAAET KOJNO-
KOJIy aBOHKOCTB, RO AeNaeT 6ponay 6oee Xpynkoit.

2 B. A. Bonkos, 10 xa.
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VIII. 3munor .
lns Hac, CErOHAMIHUX POCCHAH, B POCCHACKOM KOJIOKOJIE ¥ €70 3BOHAX BOEAHHO
CAMTHI M MCTOPHS, M HAYKA, ¥ JIOGOBD K POZHHeE, M 3HAHMNS MaCTEPOB KOJIOKONLHOTO
fleNla, M IECHH, M AyIl1a Hapoa.
ManuHoBHI 3BOH Ha 3ape
Cxaxxn Moeit MHJION 3eMite,
Yto 51 B Hee ¢ AETCTBA BMOOJIEH,
Kak B 3T0T MaiMHOBBII 3BOH.
A. Ilonepeunvui
JloMamnuee 3aganue
42

Vpok 64. Konrpomuas pa6oTa 0o Teme
<«Mexannueckne H 3BByKOBbIE BOJHbI»
(Cwm. pazgenr «CaMOCTOSTENIBHAIE H KOHTPONbHBIE PaboThs )
Omaemoi x xonmponvroii pabome:

Homep Bonpoca u OTReT
1 2 3 4 5
Bapwanri | B |.B | B r | A
Bapmawr2 | B | T | T | A | B

Vpox 65. IlocTynama crenuansROl TEOPHH OTHOCHTEMSHOCTH
Lexs: oKazaTh HEOGXOAHMOCTS HOBOM TEOpHH ~ «CrnieitnanbHOM TEOPHH OTHOCH-
TEJIBHOCTHY.

Xon ypoka

1. Anamna KouTponsHOi paGoTst
I1. M3ayuenne HOBONO MATepHaia

Bo sropoit nonosune XIX B. MakcBen pasBiil CBOIO TEOPHIO 3MEKTPOMarHeTH3-
M4, [I0Ka3aJ, YTO CBET — 3IeKTPOMarHHTHasA BOHA. YpaBHeHHe MakcBe/a noackasa-
JI0, 4TO CKOPOCTh CBeTa — 3-10% m/c. TIpescKa3anms COBIATH C 3KCIIEPHMEHTATBHEIMU
M3MePEHHSIMH B ITpeJenax norpemnocty. Ho B xakoi cucteme oTcyera?

¥ MakcBesnaa B ypaBHEHHAX HET OMOBOPOK HACYET OTHOCHTENBLHON CKODOCTH.
DH3HKH NPEANONOXIIH, YTO CBET PaCNPOCTPaHACTCS B KAaKOH-TO Cpene, 3Ty Cpeay
Ha3BalHu a(HPOM, KOTOPHI 3aroNHseT Bee NpocTpancTso. [Ipeanonokum, yTo 3Haye-
HHe CKOpOCTH, 10 Maxceesny, aocTrraerca B CiCTeMe OTCYETa, CBA3aHHOM € 3hHPOM.
Torza cKopoCTS CBeTa B Pa3/IMYHBIX CHCTEMAX OTCYeTa pPasauwyHa? A. Malixenscon u
3. MopHH NpOBeJH OMBITHI N0 H3MEPEHHIO CKOPOCTH CBETa B CHCTEME OTCYETA, CBA-
3aHHOMN ¢ 3eMuieit B HATIPABICHMH ABHXeHMS 3eMITH U B EPIIEHANKYISIPHOM HANPaB-
nernn. HUKaKOTO PasnHyKs B CKOPOCTH CBETa MM OOHAPYXHTb He yAAI0CH, JTO 03Ha-
4ano, YTO HUKaKOH cpe/ibl 3dupPa He CYIIECTBYET.

Taxim 06pa3zoM, 0GHAPYKUIHMCh OIIPe/ieIeHREIe IIPOTHBOPEHsT MEFKIKY ATEKTPOXHHAMY-
Kot 1 MexaHUKO#H HuI0TOHa, 3aKOHM KOTOPOI COrMACYIOTCS C MPUHIMIIOM OTHOCHTEbHO-
crv1. BoaHuKIIMe IPOTHBOPEYIsi MOXHO ObUIO NIPEOOIETH TPEMS Pa3/INYHBIMHU CIIOCO0aMH.

1. O6BACHNTD HECOCTOATENBHOCTD NIPHHIIMIA OTHOCHTENLHOCTH B IIPHMEHEHHH K
SJIEKTPOMATHKTHEIM ABJieHHsM. Ha 3Ty TouKy Bcrat roaaanackuit gpuanx X. Jlopenu.



Ypok 66. OTHOCHTENBHOCTH BpEMEHH 7 35

2. CuuTaTh HeMPAaBUIBHKMH CaM¥Y YDaBHEHHMs MakcBenna M NONMTATHCA H3Me-
HHUTB MX TAKHM 00pa3oM, 4To6R OHM HIPH Nepexoie OT OAHOH MRepIHANBRON CHCTEMSE!
K ApYyroi He MeHsUINCD. Takas nomsiTka Guiia npefnprssta I Tepuem.

3. B oTxase OT KJIacCHYeCKHX NPEACTaBNeHHi! O HPOCTPAHCTRE 1 BPEMEHH, C TEM,
9TOOH COXPaHHTH KaK MPHHITHIT OTHOCHTEILHOCTH, TAaK # ypaBHeHHa Maxcsesna,

E/mmncrsenno npapimHOM OKa3a)13ch HMEHHO TPEThA BOBMOKHOCTS. [1ocaeoparesnt-
HO Pa3piJl ee DiHIITe}iH, OH IPATIE K HOBRIM NPEICTARIEHHAM O IPOCTPaHCTBE H BPEMEHH.

Ileperie gBa MyTH 65LIH ODPOBEPTHYTH AKCHEPHMeHTaMA. (MOXKHO NaTh yueHH-
KaM JOKJIafib, kaKie Ohv NIPOBE/ieHB! KCIIEPUMEHTH, YKa3aB ANTEpaTypy.)

Mpunyun omnocumensuocmu — 2nasnsii nocmynam meopuu Fumumeiina.

Bee 3aKOHB NPHPOK! OAMHAKOBH B M0b0i HHEPUMANBHOM CHCTeMe OTCYeTa.

ITO0 03HAYAET, YTO BO BCEX MHEPIMANLHHX CLCTeMaX (PH3HYECKHE 3aKOHR UMEIOT
OIMHAKOBYI0 (hopMy. TakumM 06pa30oM, IPHHITN OTHOCHTELHOCTH KIIACCHISCKOM Mexa-
HHKH 0606maeTcs Ha Bee POLECCH B IPHPONE, B TOM YHCJIE H HA 3EKTPOMATHUTHEIE,

Bmopoii nocmyaam: ckopocTh CBeTa B BAKyyMe OIHHAKOBA JUisl BCeX HHepiuanb-
HBIX CHCTeM OTcuera, OHa HE 3aBHCHT HA OT CKOPOCTH MCTOYHMKA, HH OT CKOPOCTH
npreMHuKa cBeTa. CKOPOCTb CBETa 3aHHMAaeT 0coD0e MONoXEHHe,

B nanHoM ciydae crielMaNbHast TEOPHS OTHOCHTENBHOCTH HAXOAMTCH B [IPOTHBO-
pedHH ¢ KIACCHYECKHMH NPEACTABNEHHAMH O IIPOCTPARHCTBE H BPEMEHH, KOTOPhie NPU
GOJIBIMX CKOPOCTAX ABMXKEHHA yXe HecnpabenanBu. Hannanem Bepxsero npenena
CKOPOCTH 06 BACHSAETCS CYIECTBOBAHME YePHON ANPH — ACTPOHOMHYECKOro 00beKTa.
II1. 3akpennenne HayyeHHOrO

1. O6bscHENTE CYIHOCTb TEOPHH- OTHOCHTENBHOCTH.

2. Kaxum nytem Sitnmreitn el IPOTHBOPE TS, BOIHHKIE IPH IPHMEHEHMH

TIPHHIMIA OTHOCUTEIBHOCTH K 3aKOHAM 3/IeKTPOAMHAMAKIL

3. Copmysmpyiite nocrynaTa TEOPHH OTHOCHTENLHOCTH B O6BACHUTE MX CYIHOCTD.
JloManinee 3ananie

II. 4344 .

Ypok 66. OTHOCHTELHOCTD BpEMERH

Ilens: nokasath, YTO BPEMA OTHOCHTE/ILHO.

Xoza ypoka
I. IIpomepxa noMammero 3agaHus '
Bonpocwt 025 nosmopetiust
1. Yo noka3an sxcnepument MaiikenbcoHa-Mopnn?
2. Toyemy pe3ynsraThl SKCOepHMeHTa Maifke IbcOHA- MOp/TH HPOTHBOPEILIH KJIaC~
CHYECKOMY 3aKOHY CKopocTeii?
3. Yro n3y4aroT clienua bHask TeOPHS OTHOCHTENBHOCTH H 0011as TeOPHs OTHOCH-
TebHOCTH ?
4. Chopmyanpylite nepBhilt ¥ BTOPOH NOCTYNATH TeOPHU OTHOCHTEJBHOCTH H
OOBACHUTE HX CMBICH.
5. IloueMy CYIRECTBOBAHHE YEPHEIX AKID O6BACHAETCS HaTHYHEM BEPXHEFO Ipele-
Jla CKOPOCTH pacnipocTpaHeHns NoGoro s3anMoneHcTBHg?
I1. Hayyenne HOBOrO MATEpHANA
CymecTBOBaHMeE ipeIeTbHOMN CKOPOCTH TiepefadH B3anMO/leHCTRH I BH3HIBaeT He-
06XOAMMOCTS £ITYBOKOTO M3MEHEH NS OGRHEIX IPEACTABEHHI O IPOCTPAHCTBE H Bpe-

P
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MEHH, OCHOBaHHKIX Ha OBCEHEBHOM OrmITe, IIpeactasnenue o6 abCOMOTHOM Bpeme-
HH, KOTOPOE TeYeT Pa3 M HABCETA 3AJAHHLIM TEMTIOM, COBEPIIEHHO HE3ABMCHMO OT
MaTEPHH U e€ JBIKCHUS, OKa3RIBAETCA HElTPABHIbHEIM.

Ecnu 2omycTuTH MIHOBEHHOE PACIIPOCTPAHEHNWE CUTHANOB, TO YTBEPKACHHE, UTO
COGLITHSA B ABYX Pa3fENEHHBIX TOYKAX A ¥ B IpOH301ITH OAHOBPEMEHHO, 6y AET UMETh
abcomoTnbi# cmuica. [lomecTnrs B TouKax A it B yacw u cunxposnsuposats. Ecas B
T. A yacH ToKaanpaoT 0 ¥ 30 MUH ¥ OTHPABUTE cUrHan B 1. B, Tam 1o ke 0 1 30 MuH,
TO YaCH TIOKA3LIBAIOT OMMHAKOBOE BPEMA, T. €. HAYT CHHXPOHHO. ’

TosbKO pacrionaras B T. A ¥ T. B CHEXPOHU3HPOBAHHEIMH 9ACAMH, MOXHO CYIATh
0 TOM, IPOM3ONLIH JTH XBa COOHITHS B 9THX TOYKAX OAHOBPeMeHHO Hn Het. Kax Moryr

CHHXPOHHBI€E YaCK HAXOMMTLCS Ha HEKOTOPOM PaCCTOAHHE ADYT OT APYTa, CAH CKO-
POCTD PacTIPOCTPaHEHHS! CHTHANOB He GECKOHEYHO BeNUKa?

Taxkoit cnoc06 HCTIOAB3YeTCS J/IA IIPOBEPKH YaCOB 10 PafHO. 3HaA PACCTOSHHE OT
PATHOCTAKINH O OMA, MOXHO BAYHCIHTH NONPABKY Ha 3aNa3NKBaHMe CHTHATA,
dta nonpasKa He BEANKA, HO IIPH OTPOMHBIX KOCMHYECKHX PACCTOSHUAX MOXKET OKa-
3aThest BeChbMa CYIIeCTBEHHOM.

TIycTh y KOCMOHABTA CHHXPOHHHIE YACH HAXOIATCA B Pa3HBIX KOHIAX KOpabis.
Ecsiu cBeT omeN OAHOBPEMEHHO 10 060KX YACOB, YaCHl HAYT CHHXPOHHO. 3TO B CHC-
TeMe, CBA3aRHOM ¢ KOpabaem.

B cucTeMe oTCueTa, OTHOCHTENBHO KOTOPOI KOPabib ABIKETCS, IONOKEHHE HHOE.
Yacw Ha HOCY KOpabnst yRaNAOTCS OT TOTO MECTa, Ile TPON3ONLIa BCIBIMKA, CBET
NIPEOIONEBAET PACCTOSHHIE GoNbIe TONOBUHE Kopabns. Hanpotus, Ha kopMe nipu-
61MXAI0T K MECTY BCHKIIIKY, U TIYTh —~ MEHbINE IIOJOBAUHE xopabist. Habmoxarens
OPUAET K BRIBOJTY, YTO CUTHAT JOCTHIHET YacoB HE OfHOBPeMeHHO. YacH nny'r HEOo-
IMHAKOBO.

Bu80d. O IHOBPEMEHHOCTL IPOCTPAHCTBEHHO PA3JIENEHHEIX COOKITHIA OTHOCHTENb-
Ha. [IpryuHON ABASETCS KOHEYHOCTh CKOPOCTH PAaCTIPOCTPAHEHUS CUTHANOS.
HNomaninee 3ananue

1. 45.

Vpox 67. 3amennenue BpeMeHH
Ienu: u3yanrs $HaKT 3aMeLNeHNA BPEMEHH; HAYYHTD PEmarTh 3aa4H.

Xoxypoxa

1. Tlporepka noMmamHero 3ajaHus
1. IToyemy pe3ynbraTet 3xcnepuMenTn Maifkenbcona-Mopau npoTHBOPEYHAH
KJIaCCHYECKOMY 3aKOHY CJIOKEHHMSI CKOpocTei?
2. IloueMy ocyniecTBAEHHE COOHTRI B HallleM YYBCTRBEHHOM. BOCTIPHSTHH HE O3Ha-
YAeT HX ONHOBPEMEHHOCTH?
3. llouemy, rasa Ha 3Be3tHOE HEGO, Mbl Kax GBI 30HAUPYEM IPOHLIOE?
4. ByneT nn onpejieIeHHLIM NOPAJIOK CJIEXOBAHUA COOHTHI, eCym pa3aeNsomtnii
HX IPOMEXYTOK BpeMeHH 60MbIne BpeMeHH, HeOGX0AUMOTO IS PACITPOCTpaHe-
HRS €BeTa MEXKIY HUMHU?
II. MayuenHe HOBOTO MaTepHARE
CornacHo KAacCHYECKUM NPeJICTaBJCHUIM Teyerne BpeMeRrn abcomotHo. Ilpen-
NIONAraiioch, YTO ABMKYMMECs Yacki He H3MeHsioT cBoero purtMa. Habmonenns ceero-
BHIX ABJICHHN NMOXA3RBAIOT, YTO ABHXKYIMECA Yachl H3MeHaI0T chroil puTM. ot
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KOCMHYECKOTO KOpabJis, ABHAKYILErOCs co CKOPOCTBIO V, MOXET H3MePATh BPeMA M0
YacaMm, MOKOALIMMCST OTHOCHTENLHO Kopa6is.

Bpems t’ HaswBaeTca.coBCTReHHbIM BpeMeeM. CoBCTBEHHOE BPeMst — BpEMS, H3-
MepeHHOe HabMonaTe1eM, IBHKYIHMCSA BMECTE C YaCaMH.

BpeMs B HEMOXBIKHOM CUCTEME OTCYETa H ABHXKYIEHCSA OTHOCHTE/IBHO Hee TedeT
¢ pa3Ho¥t ckopocTbio, t# t

— BPE€Ms1 HEMMOABHXHOIO Habmoaarens.

SlBneHue 3aMe/JICHHS BpeMeHH 00HapY)KMBaeTCA IKCIIePUMEHTAILHO, NPH Habmo-
JeHHH paclafia HecTaOUIBHBEIX JIEMEHTAPHBIX YACTHL, TAKHX, KAK MIOOH, 1-ME30H.
CpenHee BpeMst XXM3HU MIOOHA, T. €. BpeMs MEIKY POXK/AEHAEM MIOOHA H er0 PaciaioM,
B CHCTeMe TIOKOS B CpesiHeM T, = 2,2 . 10-6 (t'). Uem GricTpee ABIXETCA MIOOH OTHOCH-
Te/IbHO Na60PaTOPHOM CHCTEMEL, TeM GoNbIIe BpeMsl eT0 XKHIHM.

Ecnu 651 yAanoch MaKPOCKOTIHYECKOMY TENY COOBIIAT CKOPOCTD, HIH3KYIO K CKO-
POCTH CB€Ta, TO KOCMOHABT, CTapTOBaBIuuii ¢ 3eMI# M MPOBEMIIHA B KOCMOCE 110
4acaM PaKeTHl, CKaxeM, 1 Toj, ¢ TOYKH 3peHus obutateneli 3emuu npoBes 61 Tam 10
neT. B To BpeMs xak Ha 3eMJe npoiizeT 10 neT 1 nioM nocTapesot Ha 10 ser, Ha pakeTe
npoizer 1 rox ¥ KoCMOHABT MocTapeeT Ha 1 roA.

ITI. Pemenue 3anay

1. Pakera IBHXeTCS OTHOCHTENLHO HETTOABXHOIO HabMI0aTeNd cO CKOPOCTHIO,
pasHoit 0,6 ckopocTH cBeTa B Bakyyme. Kaxoe BpeMsa npoiiieT 1o yacam Hefo/{BIDKHONO
HabIioAaTeAs, ECTIM N0 YacaM, ABHXKYIIAMCS] BMECTE C PaKeToit, mpouwno 6 net? (Om-
gem: t=1,3 ner.)

2, Kaxoit TpOMesXyTOK BPEMEHH ITPOMIeT Ha 3BE30TIETE, ARHAYIEMCA OTHOCHTENLHO
3emmu co cropOCTHIO, paBHoit 0,4 ckopocTi ceeTa, 3a 25 seMmix net? ( Omsgem: 1, = 23 rofa)
Nomamusasa pabora .

I1. 46 ua c. 329. 3amaun 193-194.

Ypox 68, PeadarupicTckuii 3aK0H CJIOKEHUA CKOPOCTel
Ilens: BrBECTH PENATHBUCTCKHMIT 3aKOH CIOXEHHA CKOPOCTeil.

Xona ypoka

I. Ilosropenne. Beceaa
1. Kakoe BpeMs HaspBAOT cOGCTBEHHEIM?
2. YeMm onpexnensierca 3aMelieHHe BpeMEHH: CBOHCTBAMH -CBETA, KOHCTPYKUMeH
CBETOBBIX YaCOB HJIM CBOMCTBAMH CaMOTO BpeMeHH?
3. ITouemy TIpH JBIHOKEHIN 33MEJUISETCS. HE TOJIBKO XOJ YACOB, HO M NPOTEKAHUE BCEX
(hH3HYECKIX IIPOLIECCOB, 2 TAKKE XMMITHECKHX PeakiMil B 4eIOBEYECKOM OpTaHH3ME ?
4. B ueM.CyTh «I1apaiokca «6iM3HeoB» ?
5. Kakoil sxcriepamenT noaTBepxaaeT 3ddexT 3amenieHHs BpeMeHH.
II. Mayuenune HoBOTO MaTepuana
Onnir Maiikenbcona-Mopau oka3al, YTO CKOPOCTb CBETA B BaKyyMe IOCTOSAHHA
¥ HE 3ABHCUT OT CKOPOCTH JABHAEHNA HCTOYHMKA MK MIPHEMHMKA. JTO OIHAYALT, YTO
npeobpasopanna Tames 1 3aKOH CI0KEHUA CKOPOCTelN HEBEPHHI IPH CKOPOCTH ABH-
XEHHSA, COM3BMEPHMOL CO CKOPOCTHLIO CBeTa.,
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TToTenimanbhas TOUKa (TEN0) HE MOXKET IBUTATHCA ¢ Gonbinell CKOPOCTHIO, YeM
CKOpOCTb CBETA.

CKOpOCTB TeJ1a KAaK OTHOCHTEJILHO HEMIQABMKHOI CHCTEMB OTCcYeTa X, TaK ¥ OTHO-
CHTenbHO cucTeMBl X', ABHXymEHCA ¢o cKopocThio V paBHa: Vx << C Vx<<C

VYMHOXHB Ha [1 —%] TIOCTIETHEE NMeeM: V,'(i—-{,—)s C{l-—{;)

A% . VYL, v V,'+V
V:--éz—<C-V win V,+V£Lfl+—cfr] Hl-k-é—l-]; _XV,VSC
2

1+—=-
Iycs V' 1 V Manu Nio cpaBHenmio co ckopocrsio C, rorma: €

V‘
V'<e<C —*<<i
< v <

VvV V.V
e

14
V< —<<1
[

TormaV/'+V=C.

B nepoit sact Gpurypupyer V, OTHOCHTELHO HENMOABIXKHOM CHCTEMK OTCYETA.

Ha coryya#t npoH3BOABHEIX CKOPOCTEN, MOXHO NPEATIONOMKMTE, YTO JIEBast 1acTh
HepaBeHcTBa (1) TakKe ITpeACTaBAAET CKOPOCTH V

Y

PenaruBUCTCKHIl 3aKOR CIOXKEHUs: CKOpocTel cripaseyius npu nio6oil cxopocTu
ABMXYHIAXCSH TEN.
HI.Pemenne 2ana4

1. /IBe paxeTH ABHXYTCS HaBCTPeYy APYT APYTY CO CKOPOCTAMH S, C OTHOCHTENBHO _
HenoABVXHOro Habmonatens. Onpeaenute CKOPOCTb CONMKEHUS paKeT. (Omsem: u =
0,96 ¢ ~ 2,8810°m/c.)

2. JlBe 4acTHIIN YRANAOTCS APYr OT Apyra co ckopoctbio 0,8 M oTHOCHTE/LHO
3emMHoro Habmoxarenst, Kakosa oTHOCHTENbHas CKOPOCTD YacTHU? (Omeem: 0, 976..)

3. C xocMirdecKoro Kopabas, ABHXYMeErocs K 3eMJe co ckopocTsio 0,4 ¢, nocbuia-
10T ABA CUTHA/MA: CBETOBON CHIHaJ M HMY4OK GBHICTDHIX YaCTHII, MMEIOIUX CKOPOCTE
OTHOCHTENBHO KOpabnst 0,8 c. B MOMEHT mycKa CHTHAJIOB x0pabnb HaxOXMJICH Ha
paccrosrmu 12 I ot 3emumn. Kaxoit 43 CHIHAN0B 1 HA CKONBLKO paHbIe GyNneT MpHHAT
Ha 3emae? (Omeem: cBeToBoOl Ha 4 C panbine.)
Homaumnss pabora

I1. 46 na c. 329 (195-197)

¥Ypox 69. B3anMocBA3b MACCH B SHEPTHA
L{env: noKa3aTh B3aHMOCBA3b MEXKAY Maccoit 1 3HeprHeit.

Xon ypoxa

1. Mposepka noMamuerc 3aganHa
1. Tlouemy npeobpaszosanus FaTAnes H KNaCCHYECKUHA 3aKOH CJIOXEHMS CKOPOCTeH
He BEPHH NPH ABHKEHHSIX, COH3MEPUMBIX CO CKOPOCTAAMH CBeTa?
2. Chopmynnpyiie peraTuBACTCKHI! 3aKOH CI0XKEHMS CKOPOCTe.
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3. ViauTe rpaBMIfl IPUMEHHMOCTH KIIACCHUECKOTO 3aKOHA CTIOKEHUS CKOpOCTeit.
4. Kak penATUBRCTCKII 3aKOH CJIOXKEHHA CKOPOCTel COrIacyeTcs ¢ pe3yabTaTaMH
3KcnepuMenTa MaiixenbcoHa-Mopan?
11. Miayuennie HOBOTO MaTEpHANa
TToxosimee TeNo HMeeT ONpPeieReHHYIO Maccy, KOTOPYIO HA3RIBAIOT Macco# nokost m,,

3aBHCHMOCTb MACCH TEMa OT CKOPOCTH: M= =
: Vv

HaiineM 3aBMCHMOCTE CKOPOCTH OT Macchl NpH V << ¢. 3HaMeHaTeNb MOXHO

3aIlNCaTh TaK: J _Yi = _ﬂ_l‘f_
c? 200 4C*
v? 1'v?

TIpene6peraem 1/4 V4/c! (Manas pemmivna): 1- Vol 1- 2

VYMHOXHB YHCINTENb ¥ 3HAMEHATeNDb Ha 1 + 1/4 V2/c? u cHoBa npene6peras wie-
HoM 1/4 V4/c!, npuxopam x m = m, + 1/2 m V2 1/c%. Am - m, 0py yBelHYeRHH
kuHeTHuecKol sHeprum Ha AE = 1/2 m V? pripaxaerca Am = AE/c2

Ecau uaMenseTca sHeprus cCHCTEMN, TO HIMEHSETCS ¥ e€ Macca.

TIpi XMMH4ECKHX PEaKIMAX IPH HArPEBaHUH TeN B OGKMHKEX YCIOBHAX U3MEHe-
HHA SHEPTHHN HACTOJIBKO MAJH, IT0 COOTBETCTBYIOMEe H3MEHEHHe MacCHl He yAaeTCs
06HapyXUTh Ha ONuTe. JIMIb NPH TIPEBPANEHANX AaTOMHRIX ALEDP U 31EMEeHTAPHEIX
YaCTHI] M3MEHEHUS! SHEPTUH-OKA3KIBAIOTCH HACTOMBKO GOLIINMHE, YTO H CBA3aHROE C
HUMH H3MEHEHME MACCH] YKe 3AMETHO.

Knaccuieckas Teopusi pasfielifieT U ONMpefeNsieT Tpa PasTMUHEIX BHAA MATEPHH:
semecTBo i none. HeofxoauMKIM aTpHOYTOM BeIECTBa IBASETCSA Macca, a NONS SHep-
run. CymecTBYIOT 3aKOK COXPaHeHHS MacCH H 3aKOH COXPaHEHWs SHepTHH.

COT/acHO TeOPHH OTHOCHTENBHOCTH HET CYIIECTBEHHOTO Pa3fTHuus MeXTY Mac-
coif u aHepruell. BenlecTBo uMeet Maccy u o6/1afaeT sHepruelt, Ione UMeET SHEPTHIo U
obnanaer Maccoif.

BMecTO HBYX 3aKOHOB €CTh OAMH JAKOH COXPAHEHHS MACCH ~BSHEPIHH.

Nanyyennsa Cosxnna  36e31X AMEIOT S3HEPTHIO U, 3HauHT, Maccy. Wanyyas sHepruro,
ConHrie 1 3Be3/IH TepsAIoT Maccy Am = AE/c2,

IloaToMy packaneHHHI 06pasen BeHIeCTBa UMeeT GONMBIIVIO MACCy, YeM XOJIOH-
HHIH, HO 3TO H3MeHeHue MPAKTHYEeCKH HEBO3MOXHO OGHADYXHTH JlaXke Ha OYEHb YYB-
CTBUTEJBHHX BeCax H3-3a Gobmolf senuauHn ¢
I1L. Pewtenne 3aaay

1. InexTpoH ABMXETCA co ckopocThio 0,8 ckopocTu cBeTa. ONpeneANTh: Maccy
3/EKTPOHA, 3HEPTHIO OKOS! 3J1EKTPOHA (B JUKOYJISIX M 3/IEKTPOH-BOJIETAX ), [IOTHYIO 3HEp-
Y10 31€KTPOHA, KHHETHYECKYIO SHEPTHIO 3IeKTPOHa.

2. Yaiinuk ¢ 2 kr poxast Harpenu ot 10 oC o xunenus. Ha ckonbko n3aMeHnAach
macca Boxui? (Omeem: yeemmaunach Ha 8,4 . 102 kr.) -

3. Ha ckonbxo BaMeHAeTCA Macca 1 Kr iba pH IDTaBReHEH ? b{ Omsem: yBenudn-
nace Ha 8,4 . 102 xr.) ’

4. Ha cKoJIbKo OTIMYaeTCsA Macca NMOKOs MPOAYKTOB CTOPAaHHA 1 KT KaMEHHOro
YIJISl OT MacChl TIOKOS BeilleCTB, BCTYNalomux B peakumio? (Omeem: Macca noxos
TIpOAYKTOB cropaund Ha 3,2 - 10°1° kr MeHbe, ) :
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5. HaifTu KNHETHYECKYIO SHepruio anekTpoHa (B MaB), Apmkyireroca co ckopoc-
1810 0,6 c. (Omsem: 0,128 M»sB.)
Jomaimnee 3afaune

1. 47 Ha c. 329 (200-203). . N

Vpox 70. Kourpoasuas pabota no reme
«PensgTHBHCTCKAA MEXaHHKA Y
Cw. pazgen «CaMoCTOATENbHbIE U KOHTPONbLHEIE DaBOTHI>.
Omeemsi x xonmponsnoil pabome:

HoMep Bompoca o oTBET

1 2 3 4 | 5
Bapuauti | A B b B T
Bapuanr2 | B b r B | A

3JIEKTPOCTATUKA

Ypox 71. Inextpiriecknii 3apsan
(CM. ypox 97, Msaxumes)

VYpok 72. InekTpoMarauTHOE NONE
Lenv: chopMyIUpoBaTh HOHATHE 3NEKTPOMATHUTHOTO MO,
Xon ypoka
L Tlosropenne. Becena
1. Kakve B3auMOReHCTBIA Ha3KIBAIOT J1EKTPOMATHHTHRIMH ?
2. Yro TaKoe 31eKTpirdeckuit 3apan?
3. HepeuncauTte CBOHCTBA 3NEKTPHYECKOIO 3apAaa?
4. B ueM CXOCTBO ¥ OTJIHYME 3TEKTPHYECKOTO 3PS M IPABUTALIHOMHOH Maccu'?
5. Kax Ha3HBaeTCA eAHHULIA STEKTPHYECKOr0 3apsAza’?
‘6. UeMy paBHO 3HaYeHHE 5]IeMEHTAPHOTO 3apAAa?
7. Chopmynupyiite 3aKOH COXPaHEHHS 3IEKTPMYECKOO 3apAaa.
Ixcnepumenm. 1

BoabMHuTe ManeHbKHI PRIX/IBI Kycouek BaTh Maccodt 3-5 Mr. Xopomro Haanelcrpu- :
ayiiTe IOMHMATH/IEHOBYIO PACYECKY O YHCTHIE BOJOCH HAH 360HHTOBYIO HANOYKY H OITy- §

cruTte Ha Hee BaTKy. OHa IPUTATHBAETCA H HA3JIEKTPU3YeTCA. PRIBROM NankH B CTOpO-
HY OTOPBHTE BATKY H OhICTPO OZHECHTE NIAIOYKY HOA BATKY, 4 A2/1ee MOXHO YIIPABIATD
ee geuxeHneM. IToueMy OHa nnaBaeT B BOZyXe?
I1. HayuenHe HOBOTO MATEpHANA

Tloxosmuiics 3apsa CO3AAET B BO3AYXE TONLKO INEKTPHYECKOe Nome. 3apas MoKo-
HTCS JIWIIIH> OTHOCUTENHHO ONpefieIeHHON CHCTEME! OTCUeTa.

TouHO TaKke MaTHHUT JIEKAMUH Ha CTOJIe CO3AAET MAaTHHUTHOE NOJeE, DNEKTpUYec-
KMe ¥ MaTHUTHEIE 011 — NIPOABJIEHHS €AUHOTO MATHUTHOTO MOJA.

B xax 08 Touke IPOCTPAHCTBA H B KAXKAKIN MOMEHT BPEMEHH COCTOSIHHE SIEKTPH -

YECKOTO IT0JI1 XaPaKTePU3YETCs ABYMA BEKTODaMH.
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E - 3NEeKTpUYEcKas HaNPSKEHHAOCTD;
B — MarHuTHas UHAYKIMS.
E u B — cunossie XapaKTepUCTHKH 31eXTPOMArHUTHOIO NONA.
Enuuuna anexrpudeckoil HanpaXeHHOCTH
-
-
E[i] =4
Kn| q

Enunnua MaruutHOR unaykunu — B [Ta] (Tecna).

Kax xe nepenaercs aneKTpOMarHUTHOe B3anMozelicTeie?

Ecnu nomectTh 1Ba 3apsDKeHHBIX Tella Ha HEKOTOPOE PACcCTOSHUE APYT OT APYTa, a
3aT€M OJMH U3 HUX IIPUBECTH B ABIDKEHHE, TO AeiCTBHeE NIEPEAAETCA MTHOBEHHO Ha IPYTOl.

TlepemenieHue 3apsia MEHAET 3NEKTPUYECKOE TT0JIe BOIN3U Hero. ITO NepeMeHHoe
3/IEKTPHYECKOE NOJIe TIOPOXKIAeT IePpeMEHHOE MATHUTHOE II0JIe B COCEAHUX 0OMacTAX
npocrpaHcTBa. [lepeMeHHOE MarRHTHOE NOJ€, B CBOIO O4ePEab, IOPOAIAET NIEPEMeEH- .
HOE 3eKTPpHYeCKOe NIoJIe U T. 1.

ITepememense 3apsizia BR3LIBAET ¢BCILUTECKS IMEKTPOMATHHTHOTO (1051, KOTOPHIH
PaCIpPOCTPaHANIOCh, OXBaThiBaeT Bee Gonbme 1 Gonbie 061acTH OKPYXAIOMIEro Npo-
crpancTBa. Ha koHen, 3TOT «BCILIecKy AocTUraeT BTOporo 3apsaaa. CKOpPOCTb pacmpo-
CTpaNeHHs 3TOrO MPOIECca PaBHA CKOPOCTH CBETa B IycToTe — 300000 xM/c.

III. 3akperuieHHe H3YYEeHHOTO
1. Y10 Ha3HB2OT 37EeKTPOMArHHTHAIM NoneM?
2. MoryT /M 3neKTPHYECKHe H MaTHKTHEIE N0/ CYIIECTBOBAaTh 060CO6NeRHO APYT
oT apyra? .
3. Uro xapaxrepuayer Bexrop ? I B kakux elMHALEX H3MepseTCa?
5. TTouemy yTBepXaeHHeE, YTO B AAHHO# TOUKE IIPOCTPAHCTEA CYIIECTBYET TOMLKO 3/EK-
TPHHECKHE WIH TONLKO MATHHTHOE II0Ji€, He ARJISIETCA BIIOJIHE ONPefeIEHHEIM?
Jlomamuee 3ananue '
I1.50.

Vpox 73. Cuna Jlopenna
He]lb;‘ YCTaHOBHTD CHIH, BIUAKOIIHE HA TOABHIXHOE 3apsUKEHAQE TEIO B 3JIEKTPO-
MArHHTHOM TioJjie,

Xoa ypoxa

I. Ilosropenue. Becexa

1. Yro FakoOe 31EKTPOMArHUTHOE NoJe?

2. Kaxue BeTNYHHB ORPEREHSIOT COCTOAHME 3IeKTPOMATHHTHOIO NOMA?

3.Kakas cusa Ha3HBaeTCA NEKTPHYECKoi?

4. Kakas cmsia Ha3biB2ETCA MarHUTHOMN?

5. Y910 Takoe npobHELit 3apan?

6. Kax onpenensercs 3eKTpHdecKas HAPSKEHHOCTb?

7. YTO Ha3bIBAETCA MATHUTHOHN HHAYKIMeEH?

8. Kak HaswBaeTcA B3aanMoAeliCTBYE 3aPSKeHHKIX YaCTHII Ha A3KIKE TEOPUH OIS ?

OxcnepHMenTaNbHAN 321843

Kak, nMest B pacnopsyKeHUH 3apSKEHHBIH 3IeKTPOMETD C TIOJILIM IAPOM U TIpob-
HBI{ MAPUK HA H3ONUPYIOMElt PyYKe, NONYYATL Ha KPYIOM SNEKTPOMETDPE C NONLKIM
HIAPOM 3apsij, MPeBHINAIOMMIA IT0 MOY.TIO 3PS/ IEPBOTO 3NEKTPOMETPa?
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(ITpednazaemoe pewsenue. IIpoGHEIIL 1HADUK NOAHOCAT K KOHAYKTOPY 3aPSKEHHOTO
SMEKTPOMETDA Ha PACCTOSHUE, PaBHOE 2 M, M KacaeTcs MapHka pyuxoit. [Ipu sToM on
nprobpeTaeT NeKTPHIECKU 3apsaj, MPOTUBONONOXHLIN 110 3HAKY 3aPALY SNEKTPO-
metpa. IIpK nOBTOPHAIX OnlepalisX Ha HEM HaKarTHBAeTCA 3apsl.)

I1. Hayuenue HOBOro MaTepuana

TIpoaHany3anpoBas cBOMCTBA 3/IEKTPOMATHHTHOTO TIONSI, ¥ YCTAHOBUB CBA3b CHJIO-
BhIX X2PaKTEPUCTHK 3TOTO NOJIS APYT C IPYTOM, 2 TAKIKE C 3apsiaMy ¥ TouKamy, Max-
CBEJIJT HATIMCa CUCTEMY YpaBHeHHit, COCTaBMBIIMX OCHOBY €T0 TEOPUH.

‘B 1892 r. JlopeH1r NOAyIUn (OPMYIY CHIBL, ¢ KOTOPOEE 371eKTPOMATHHTHOE ToNe
IedcTBYeT Ha MOGOe HaxOAAINeecs B HeM 3aPSHKEHHOE TEJNO.

F= qj;-+ qf},.ﬁ — 3MIeKTPOMATHHTHAA cyna JIopeHua.

3mech BKMIOYEHEE IBa CIIATAEMEIX: fiepBOe — jieKTpideckas cuna F =g E , sropoe

— MarHMTHas cuia (Wi npocro cuaa JlopeHna):
-3
F=q06B; F=q¥9Bsina

_ Hanpannena MaranTHas cuna JlopeHia Bcersa neprieHAUKYIAPHO BEKTOPaM Bu
B BTy cropony, xyAa nepememancs 6bi 6ypaBuHK B C1yYae kpaTdatiniero nonopora ero
~ PYKOSITKH OT 9 x B.

Ecnu MarsuTHas cisa JIopeRna BCera nepneH UKy IapHa cxopocm.nanxceﬂna,
TO oHa pabory He copepmiaeT (A = 0).

Yacruua BJIETAaET B OXHOPOAHOE MarHUTHOE MOJE. Mg = qﬂ B ma = qB@Bsina.

1.Ecau BB o0 = O et a = 0; F_=0.

Cuuna Jlopenna He AeACTRYET YaCTHUA TIPOAETLIBAET CBOE ABHXEHNE.

2.00=0, dul- nepnemxy:mpuu

2
_|q‘v .B; a_ZR_’ m— _Iqiv B= R— 21!R 2mm

I<1| T

YactHia JBHKETCA 110 oxpyxcuocm

3. Hactuma BreTaeT B MATHUTHOE [1071€ MO OCTPRIM HJIH TYIHM YTJIOM K BEKTODY B.

OTKpHBaIOT yueGHIKY H c. 169 pasbupaoTtes CaMOCTOATENLHO.

Jemoncmpayus cunvs Jopenyn. Ctaphiit Te1€BR30D, FeHepaTOP MOJIOC U SREKTPOMAr-
Hurr. IIpH IBYOKEHHH D/IEKTPOMATHWTA BAOJD dKpaa HabMoAaeTcsl NCKPUBJIEHNE OMOC,
1. 3akpennenve nayuenHoro

1. Kakyio cuny Ha3mBaOT cuioit Jlopena?

2. Hantpmure GopMyay Juist onpefieIEHHUs CHIIbL, ¢ KOTOPO# MarHUTHOE 107¢ fel-

CTBYeT Ha ABIOKEHHE B HEM 3apAja.
3. Kax IBHXeTCS 3apAXKEHHAA 4aCTHIA B ORHOPOXHOM MaTHHTHOM TIOJIE B Cy4ae,
KOrZa HalipaBJieHHe CKOPOCTH Teprie HAWKYIAPHO MarHHTHOM HHYKIMHK ?
4. Houemy cana JIopeHna He MeHSeT MOJY st CKOPOCTH 3APSKEHHOM JaCTHURI?
5. Tlo xako# opmye onpenensieTcs epHot oOpanieH s 3apsLKeHHOM YacTRIIB O
OKDYKHOCTH B ONHOPOIHOM MATHHTHOM 10JE?
IV. Pemenue 3anay .

1."B o1HOpOIHOM MarHNTHOM IT0Ne, HHAYKIMSA KoToporo paBHo 0,2 Ta, nnnxe'rcn
3MeKTPOH co ckopocTb® 10° M/C MepheHANKYASPHO THHAAM MATHUTHOM HHIAYKIIHH,
Brruucinre cymmy meiicrBis Ha anexkrpoH. (Omeem: F = 3,2- 104 H.Y

2. 3neKTPOH ABRHAXETCA B BAKyyMe B OXHOPDOAHOM MarHHTHOM [10Jie C MHAYKuMed -
5103 Tn. Pagnyc oxpyXHOCTH, T10 XOTOPO#i OH ABHXeTcs, paBen 1 cm. Onpenenure
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MOJIYNb CKOPOCTH ABIOKEHYS 3/IeKTPOHA, €CIH OHa MePeHUKYISPHA K IWHUSAM MH-
nyxuud. (Omeem:x =9 - 10° M/c.)
JloMamsee 3axanye

11. 51--53. 3axaun 229-230, 242243,

VYpox 74. ipamenenne cannl Jioperna
Ileas: MOKa3aTh MPAKTHYECKYIO 3HAYMMOCTD CHAN Jlopentia.

Xon ypoka

I. Mosropeune. Becena

1. Kakyio cuny HasuBaiot cuitol Jlopenua?

2 YeMy paBHa cuna JlopeHna?

3. Yro Takoe 3neKTpHYecKoe none?

4, Kaxoe 1one Ha3WBalOT OAHOPOXHEIM?

5. B xakoM caydae aeKTPHYECKOE ToNe Pa3TOHAET 32PSXEHHYIO YaCTHITY, a B Ka-

KOM ~ TOPMO3HT?

6. Yto TaKoe MarHHUTHOE NoJse?

7. Kax onpezienuts HalpaBieHne MarHHTHOHR ciin JlopeH1a?

8. Kak apmwxercs 4acTALA B MATHUTHOM I0JI€ B PA3HNX CAYYaAx?

Jabopamopnas paGoma

Ilens: 035aKoMIIEHUE C YCTPOHCTBOM 31eKTpOHHOM JydeBol TpyGKu ocimunorpada,
HCTIONB30BaHHE SHaHMH O Cite JlopeHIa A4 onpee/ieHHs CKOPOCTR ABHXeHHAS 3aPAJA.

O6opydoeanue: MyYKooOpasHLIll MATHHT ¢ PACCYMTAHHHM MORYAeM B MarunThol
HHIYKLRH, Jmuemca, ocumnorpad (3neKTpoHRAS RyueBas TPyOKa).

Xod paGomu:

1. VcranoBute ciieq 3eXTPOHHOIO Jyya (CBETAIMYIOCH TOYKY) B HERTDPE SKPaHa,
Bpallas PYYKH BEPTHKATBHOIG ¥ FOPH3OHTANIHHOTO CMEMEHHA Ny4Ya ocrrurorpada.

OCTOpOXHO MPHAKMHTE NOAKOBY MaTHATA K SKPaRy U H3MepETe Anredikolt cMeme-
HMA MTydano V.

2. 3apncyiiTe noaoKeHHe MaTHUTa OTHOCHTENLHO SKPata, HauaIbHOE H KOHEYHOE
MONIOXEHHe JIy4a Ha aKpaHe. YkaXUTe HaNpaBAeHHe JMMHUN MarHWTHON WHIYKIMH

MEXAY NOAI0CaMH MATHHTA, OIIPpEIENUTE HallDaBJeHHEe NBHXCHHA dNeKTPOHOB,
2

I A
3. Pammyc kpuBH3nH Haiiaure no dopMyne: R= » e R — paluyc KpHBH3-
Hol; d — TOMNUHA CXOA, 1€ AeHCTBYET MarHHTHOE NoJe; ] ~ CMEIneHus.
2 2
V= gB\I* +d
2gm )
4. Ecyiv H3eCTHO HanpskeHue MEXY YCKOPAIOIMMY 37TEKTPOAIMH OCLHIIOTDa-
my? ‘
a, T0 MOXHO TIPOBECTH OLEHKY - qUu. .
II. HayyeHHe HOBOrO MaTepHana
PaccMoTpUM HekOTOPHE N3 MHOTOYHCJIEHHRIX IPHMeHe R cunl JIopeHita, KGro-
PHIE BCTPEYAIOTCA B HAYKE M TEXHHKE.
1. VnpansreHine a1eKTPOHHBIM TTYTKOM.
Kak suro U3 nabopatopHoit paboTh, ¢ NOMOMIBIO MATHHTHEIX TIONEH MOXHO H3-
MEHHTb HaNPaBAEHHOE ABHXEHHE SAEKTPOHOB.
Bnepenie yIPaBIATH MEKTPORHKIMA JydaMH Hayumncsa ik JIx. TomcoH.

Taegum— TabnMuHble JAHHEIE,
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2. Onpenesnenne CKOPOCTH JBWXEHHS YaCTHLL

3. leficTBHsI MArHKTHOTO 11015 Ha ABHKYIIIMECS 3aPSKEHHEIE YaCTHITH MCTIOMB3Y-
I0TCS JUIS IPe00pPa30BaHsA KHHETHIECKOH 3HePriH IUIa3MeHHOM CTPYH B 3JieKTpuYec-
xy10. (MI'/l-renepaTopbl — MarHUTHOrMAPaBIIAYECKHe. )

IoTok nuiasmsl HalipaBJSETCS B NONEPEYHOE MAarHKTHOE 110Jie, KOTOpoe AeicTByeT
Ha JBHXYINHECH 3apsiKeHHbie YaCTHLE.

F= B q-xnanpaBnser nepneHARKyAAPHO K CKOPOCTH UX ABHXeHHs. B peayasraTe
NOJIORMTe IbHAIE HOHEI OTKJIOHAIOTCA BBEPX, 2 3JIEKTPOHB! OTPHIIATEILHBIE HOHB BHUZ

Bepxuwuit KaToX SNEKTPOIUIYETCS NOJNOKUTENLHO, 2 HUKHUH — OTPALATENLHO, HX
BLIBOJTH! STBNAIOTCS ITOJIIOCAMH reHepaTopa. Mexry 301eKTpofaMy TOK TedeT CHU3Y BBEPX.
TIpoucxommT ymMeHbIIeHNe CKOPOCTH CTPYH ¥ e€ KMHeTH4eckol sueprun. B MI1-rene-
parope KHHETHYeCKas IHEPIUA IUIa3MEeHHOI CTPYH Npeo6Pa30oBRIBAETCS HEOCPENICTBEH-
HO B 3JIEKTPHYECKYIO HEPTHIO,

CoBMeCTHOE MCIIOJIb30BAHHE HA TEIUIOBLIX EKTPOCTAHIMAX THAPOAMHAMUYEC-
KOTO METO/a [IPeobpas’oBaHiA SHEPTHH K OOLIMHBIX NAPOTYPOHHHAIX YCTAHOBOK 1103BO-
JIA€T 3HAYHUTEAHLHO NIOBLICHTE 3KOHOMIYECKYIO 3P eKTUBHOCTD 3NEKTPOCTAHLHEA.

4. Onpenenenne 3uaka 3apsia ABUKYILEHACH YaCTHIBL.

5. MarnuTHEBIE JTOBYIKH.

6. Onpeznenenne yneabHOro 3apsija ¥ Macc 4acTHL.

7. YekopHuTe M 3apsXKeHHBIX YaCTHIL.

8. DIeKTPOHHMLIH MHKPOCKOIT.

I11. 3akpeiiente H3y4YeHHOroO

1. KakuMu MeToRaMI MOXHO OIIpefieTHTh CKOPOCTD 3aPAXEHHEKIX YaCTHI?

2. Kax ¢ HOMOIIbI0 MarHWTHOTO 1OJISL MOXHO Y3HATh, 3apsykeHa JIM YacTHHa?

3. OnumuTe npuHRUMI ACHCTBUS IHUKIOTPOHA.

Pernenne 3anay ua yuebnuka 231, 145, 233, 244, 232, 246.

Jomamuee 3asanue )

T1. 55, aanauwu 234, 248.

Vpok 75. Pemenne 3az1au
Ienv: 3axpenuTh HABLIKA pelIeHws 33134 IO TeME «/BHKeHHe 3apsKeHHOM YacTH-
bl B 3N1EKTPAYECKOM ¥ MATHUTHOM HOJIE>.

Xon ypoka

1. Tlowsropenne. Becena
1. Kaxos npunimn aefictBus IMKNOTPOHA? .
2. 114 yero UCMONB3yeTCs] MATHATHOE TI0J1e B YCTAHOBKAX 7Sl [IOTYYeHus BHICOKO-
TeMIepaTypHOIt IIa3Mul?
3. Kak onpesieiuTh yAENBHBIH 3PSt HOHA?
4. Kax onpezieTuTb Maccy HOHa?
5. ITo xaKo# TPaeKTOPMM ARIIKETCA YACTHIIA B OHOPOXHOM MAarHHTHOM IOJe?
6. OT yero 3aBuCKT epuoa 06PaLIEHNS 3aPAKEHHON YaCTHIH B OAHOPOAHOM Mar-
HUTHOM Tione?
I1. Pemsenne 3anay
Sanzaum Ha «3»
1. ITeinanka Maccoit 104, umeromas sapsan 1,6 - 1077 Ki, HaxomuTtest B oHOpOA-
HOM 3/1eKTPHYeCKOM roJie. OnpefenuTe HanpsXKEHHOCTD MOJIs, €CTIU CHUJIA TAXECTH
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IEIIMHKY YPaBHOBEIIHBaeTCs JeHCTBYEM Ha Hee 3MeKTpuieckoro noius. (Omeem:
6,125 - 10 H/Kx.)

2., C kakoif CKOPOCTBIO SNEKTPOH BIETaET B OTHOPO/HOE MATHKTHOE [T0J1€ IIEPIICHANKY -
JAPHO THHUAM MarHATHON maxyiamm? Cula, 2eficTBYIOmMas Ha AM€XTPOH B MATHATHOM
none pasua 8 - 10" H, wsayrams MarauTHoro nons pasHa 10 Tn. (Omgem: 5 - 107 M/c.)

3. B mwiockoM ropHsORTALHO PACIONOXKEHHOM KOHACHCATOPE 3apsDKeHHAsA KATUIA
PTYTH HAXORUTCS B paBHOBecUH. HanpshxeHHOCTD 3MEKTPHYECKOTO O MeXJLY ILTac-
TusaMu paBHa 30000 H/Ka. Onpepienire Maccy KaruiH, ec ee 3apax pases 8- 1072 K.
(Omaem: 24 - 165 gr.)

4. Ha npoToH, rpmkymuitcss co CkopocThio 107 M/C B OHOPOTHOM MarHUTHOM DOJIE
NepIEeHANKYSIPHO TMHUAM MarHUTHON WHAYKIHA, AeHCTBYET cila, paBHas 0,32 - 10712,
Kaxosa miayxums Marautsoro nons? (Omeem: 0,2 Tn.)

Jazaym Ha <4» -

1. Ha xaxoti yroJt OTRJIOHHTCH 3apsUKEHHBIH MAapUK, TOABEMeHHBIN Ha HUTH, eCTH
€ro TOMECTHTDb B TOPHIOHTANLHOE OMHODORHOE 3NEeKTPOMATHHTHOE 1101, HanpsiXeH-
HOCTb KoToporo pasHa 10° H/Kn? 3apsx pasen 4,9 uKon, macca 0,4 . (Omsem: 7°.)

2. D71eXTPOH ABHKETCA HO OKPYRHOCTH PARAYCOM 4 MM NePIIEHIMKYIAPHO JINHY-
AM MATHUTHOM MHTYKIMH OZROPOJHOTO MarHUTHOrO NOJst. CKOPOCTD 3NeKTpoHa PaB-
#a 3,5 - 108 M/c. PaccumrraiiTe HEAYKIMIO MarHUTHOrO N0, (Omaem: 5 - 10 Ti.)

3. DeKTPOH BIIETAET B OXHOPOHOE MATHHTHOE TI0JI€ TIEPIERAHKY/ISTPHO IAHISM MAT -
HUTHOMH HHAYKIHMY O CKOPOCTHIO 3,6 - 106 M/, IPOROIKaET CBOE ARIDKEHHE 110 KPYToBOi
opbute paguycom 1 cM. Onpenenure OTHOMEHRE 3apAAA MEKTPOHA K €10 Macce, ecin
H3BECTHO, YTO HHIYKLMS MATHHTHOTO 1107151 paBHa 2 - 103 To. (Omeem: 1,8 - 10! Kn/xr)

4. MeTannvueckuii INapyK, NOABEIICHHbIIA Ha IPYXKUHE, TOMECTITH B OAHOPOJHOE
BEPTHKAIbHOE ANEKTPHYECKOE NoNte HanpspkeHHoCThI0 400 H /K. [1pis atom pactaxe-
HHe NIPYXHHH yBeandnaoch Ha 10 cmM. Haligure 3apsag mapuka, ec1u koatpghuuueHT
YIPYTOCTH Npyxuubi paseH 20 H/M. (Omsem: 0,5 - 102 Kn.)

3anaun ua <5»

1. JIBa npoToHa ABMXKYTCS B OXHOPOAHOM MATHITHOM IIOJIE B IVIOCKOCTH, ephieH-
JMKYAAPHOMN JUHUAM MarHUTHOH MHAYKIMH NO OKPYXHOCTY; PaZHyCH PAaBHE COOT-
BeTcTBeHHO | M H 2 cM. OnpegennTe OTHOMEHHE KHHETHIECKHX IHEPTHIT NPOTOHOB.
(Omgem:1:4.) ; ) '

2. DNeXTPOH BJIeTaeT B ILIOCKUit KOHAECHCATOP IOCEPE/HE MEXITY €T0 I1JIACTHHAMH
co cxopocTsio 2 - 107 M/c, HanpaBNEHHOMN MapayieNbHO MNACTMHAM KOHJEHCATODA.
Paccrosinue MeLy ILTACTHHAME PABHO 5 CM, HaNPSKEHHOCTD 3/IEKTPHYECKOTO HONS
pasHa 10 H/Kx. Beinetdt mu anexTpoH u3 KoHxercatopa? (Omsent: He Boinetrt.)

3. IIpoToH 1 0~JaCTHYKA, ABATASICh C OMHAKOBRIMH CKOPOCTSIMH, BIETAIOT B ILIOC-
KU KOHJEHCATOp MAPATLIEeNLHO ero IWIacTHHAM, Bo ckonbKo pas oTK/I0HeH e [IPOTO-
Ha NI0JIeEM KOHJieHCaTopa 6yAer 6onbme oTKNoHennst o-gacTuin? Macca o-acTuis
6,7 10% kr,q = 3,2 - 10'* K. (Omsem: B 2 paza.)

4. B omHOpOAHOE MATHHTHOE N107E TIePNeHANKYIIPHO TMHUSAM MATHHTHOM HHAYK-
UHHA BAETACT 3AeKTPOH, KHHeTHYECKas dHePrusa KoToporo papHa 30 eaB. Mnznykmus
MarHuTHoro nons pasaa 10 mTx OnpeneauTs paanyc KPUBU3IHK TPAEKTOPHHN ABIKE~
HHA SJIEKTPOHa B nioxe. (Omeem: 58 cm.)

JanauM NOBHINEHHOI CHOKHOCTH

1. IIpoTon Bnetaer co ckopoctsio 10° M/c B OAHOPOAHOE MAarHYTHOE TI0JIE€ TTOX

yraos 30° X HanpaBEeHwIo TuREA MHAYKIpY. OTPEACTNTE. PRANYT CIIHPAABHON i~

“~
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HUH, N0 KOTOPOii GyAET IBUraThcA NPOTOH, H ee MarHHTHOE TOJeE, €CNN HHAYKIHS
MarsuTHOrO nojs paBHa 103 Ta. (Omeem: 578 Mu.)

2. Oy 3apAKEHHRIE HOHE APrOHA PATOHSIOTCS B 3MEKTPHYECKOM MOJIE € HATIPSKE-
rreM 800 B 1 3aTeM NOMATAIOT B ONHOPOIHOE MATHHTHOE noxe ¢ uaxykimedt 0,32 Tn, rae
PA3ALIISAIOTCS Ha B4 ITY4Ka, ABIDKYIMXCA B BAKYYME 0 AYTaM QKPYRKHOCTEH ¢ pajpycamMu
7,63 cm 1 8,05 oM. OnipezieTh MaccoBBIE YHCAa HIOTONOB aproHa. (Omsem: 36,40.)
Jomammee 3ananue '

TosropuTs n. 50 ¥ 1. 55, 3axaum 233, 249.

¥pok 76. KoaTpomuas pabora
«dnexTpHyecKil 3apAA H 3AEKTPOMATHUTHOE IOJIE>

Cw. paanen «CaMOCTOATENLHBIE H KOHTPOIbHEE PabOTH».

Omaemni: ’

Bapumm 1:1.5-10"Kn.2.3- 102 H. 3, 48 - 10° m/c. 4. 1,1 107¢. 5. 18+ 101 Kn /%1 6. 5.

Bapmant 2:1. 11,4 H/Kn.2.6,3- 10" H.3.4- 10° Kx. 4, 10em. 5. 1,2 - 102 H/Kon,
29-10?H/Kn.6.1:1.

Pexoxendaxuu

Yuenuk Moxer BHOpaTh Mo6He 3a%a4u:

1. Ouenka «4»>: papuant 1 - 1, 2, 3; Bapuanr 2 - 1,2, 4.

2. Onenka «3»: Bapnantit 1,2 -1, 2.

3. OueHka «3»: papuanT 1 — 3, 4, 5; Bapnant 2 - 3, 4, 6.

BoamoxHM H ApyTHE BapUaHTH OLEHUBAHUA HA YCMOTPEHHE YUUTENS.
Jlomamuee aananne

3axaua 250.

¥Ypok 77. 3axon Kyaona
(Cm. ypok 98, Msxumes)

Ypok 78. Pemenue aanay no reme «3axon Kynonas
(Cm. ypox 99, Msixumep)

Vpox 79. HanpsokeHHOCTb 31€KTPHYECKOTO oA
(Cwm. ypok 100, Msikumep)

Vpox 80. Jla6oparopras paGota «Onpenenente HalpaBIeHHsA BEKTOpa
HANPSDK EHHOCTH ANEKTPHYECKOTO NOMLs»
(Cwu. ypok 101, Msiknmep)

Vpok 81. Pemnenne 3azay
(CM. ypok 102, MsikumeB)

Vpok 82. Konrpoasnas pa6ota no Teme «CHII 31EKTPOMATHHTHOTO
B3aHMO/IefiCTBHSA HENOABIKHLIX 3aPA/I0B»
(Cm. ypok 103, Msxumesn)

Vpok 83. Pa6oTa ci 311EKTPHYECKOTO MOJIsE
(Cwm. ypok 104, Maxumes)
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Vpox 84. IoTeHua 3/eXTPHYECKOTO MO
. (Cm. ypok 105, Maxuimes)

Vpoxk 83. MarnuTHoe moie H €ro xapaxrep
Ifenv: chopMyIHPOBATH NPEACTABAEHMA YYANHUXCA O MATHHTHOM IIO0Jle H €ro CBOR-
ax. ’

Xoxaypoka

Anamia xourponsiol paboTs

3xcnepumenm

Amonuuneayxo AuHeltKy TIPOTATUBAIOT HAZl KEDAMHYECKHMH MarHUTAMH MeXAY
151 OTDOMHBIMH KOHI[AMH ITPOBOJIOB, IOXMIOYEHHMIX K rabBaHoMeTpy. laxpBano-

P NoKa3nBaet Tok. [lovemy?

(Omsem. Bmecre c munelikoii nepemMemaoTcs cBoGOAHEE 3aPAMH (3EKTPOHK ), Ha

gx AeficTyer cuna JlopeHna, cMemas UX K OAHOM KpoMmke. TeM CaMBIM MeX Ty KpoM-
£ CO3NAETCA N MOANEPKHBAETCS PA3HOCTD MOTEHLHAIOB. )

Hayuense HOBOIO MaTEpHANA

Obopydosanue: UCTOYHUK THTAHMS, KJIIOY, IEPEMEHHEIN PE3UCTOP, aMIIEPMETP,

Ka Ha N0ACTABKe, KOMIAC, COETHHRTENbHEE TPOBOZA.

Cobepure cxemy:

PacnonoxuM nepes xaTymkolH KoMhac, 3aMKHEM
nens ¥ 6ynem HabMoaaTh 3a MOBEAEHUEM KOMIACA.
Kakoit MoxHO criesrath BHBOA? _
Boxpyr npoBoAHUKA C TOKOM CYINECTBYET MATHMT-
HOe 1oJie (MarHUTHOE MoJie AeHCTBYET Ha CTPeJIKy KOM-
aca, OTKJIOHSASA €e).
Ixcnepumenm
PacnonoxuTs nepex katyurkolt kKoMmac Tax, 4To-
6K paccTosiHNe MexIy HHMHU Ohiso okoso 12 cM.
3aMKHYTH 3JIeKTPHYECKYIO ek, B 1annoM cayyae
HabnoaeM OTKIOHeHHE K KOMIIacy, Ha paCCTOAHHH
8 cM BHIMM, OTKJIOHeHHe pPacTeT, BHAUM yBelude-
mBReE YIJIa OTKJIOHEHHS CTPEIKH.
YeMm najibmie OT IPOBOAHHKA C TOKOM, TeM cabee MarHHTHOE MoJe.
MaruuTHbIE TIONSA MOXHO M306paXXaTh rpadHyecKH MPH TOMOIH JIUHHIA, KATATb-
¢ K KOTOPHIM B KXJIOH TOYKE COBIANAIOT ¢ HAIpaBJieHHEM BEKTODa MATHHTHOIM

JINHMY MATHHTHOH WHAYKUHMH He MepeceKaioTcsa. T JIHHHUHA HANONHAIOTCA TaK,
6Bl BX HyCTOTa B IOGOM MecTe 110114 6bi1a NPONOPLUMOHANBHA 3HAYEHUIO MOXYIA
MTHOW MHIYKIHH.
... XapakrepHoi 0COBEHHOCTBIO IMEHI MATHHTHO# HHAYKIMH ABJIAETCA HX 3aMKHY-
b. MarHHTHOE NoJIe ABNAETCA BUXPEBLIM. -

3akpemnenne H3y4eHHOTO
1. B 4eM cocToNT npaBu0 NPaBOro BUHTa?
2. Kakyto popMmy UMEIOT IMHUH MATHATHON MHAYKILMH [IPAMOTO TOKa?
3. Ot 4ero 3aBHCUT MarHUTHAs! HHAYKUHMA TIOJA BHYTPH BHTAHYTO! KaTYIIKH?
4. B yeM 3aKm104a€eTCA MPUHLAN CYNEPNOIULMH ?
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4, PeocraToM OTperynupyiiTe CHITy TOKa TaK, YTOOLI
KaTyIIKa OTKJIOHWJIACk OT BEPTHKa/u Ha 1-2 CM, He BB
XOJI ¥3 3230pa MarHHUTA, )

5. Ilpx 3TOM M3Mepbre CHIY TOKa, OTKJIOBeHHe X,
ARy HUTH L.

6. Cnenaiite BBIBOZ.
-JlomMamnee 3ananue
3amaun 292-293.

Ypok 88. Jnexrpuyeckoe nose B BelecTse
(Cwm. ypox 106, Msaxumes)

Ypok 89. IIpoBOgHHKH H AHAICKTPHKH B JIEKTPHYECKOM HONIE ‘
(Cm. ypok 107, Msikumes) .

Ypok 90. InexTpoeMKoCTh
(Cwm. ypok 108, Msaxumen)

Vpok 91. DHeprus 31eKTPHECKOro NoJA
(Cum. ypok 109, Msxumes)

VYpox 92. Pemenne 3aay 00 reMe <«Korpencaropa»
(Cwm. ypox 110, Msixumes)

Ypox 93. Jla6opaTropuas pabora «OnpenesieHHe eMKOCTH KORAEHCATOpPA
110 €ro reOMeTPHYECKHM pasMepam»
(Cm.ypok 111, Makumes)

Ypok 94. Kourponmsnas paGora
(Cwm. ypok 112, Msaxumes)

3AKOHbINOCT OHHHOI'O TOKA
VYpok 95. Inexrpuyeckuii rok. Cuna Toxa. Heob6xoxnmoe yciiorue
CYIECTBOBAHMA 2MEKTPHIECKOrO TOKA
(Cm. ypok 113, Msakumes)

Ypok 96. 3axon OMa na yuactxa nens. ConpoTuniesye
(Cwm. ypox 114, Makumes)

Ypok 97. JlaGopaTophas paGora < Yaensoe CONPOTHRJIEH}NE IPOBOJHHKA>
(Cm. ypox 115, Msixumes)
Ypok 98. Pemenue m\é{ua MK(»}%M%\

(Cm. ypok 116, Makwiies)



Vpox 113. Pemenne 3anay 5t

Vpok 99. 3axon Jlxxoyas—Jlenna
(Cwm. ypox 117, Maxumes)

Vpox 100. Pa6oTa 31eKTpHECKOro TOKa
(Cwm. ypok 118, Msiicimes)

Vpox 101. Croponane cuanl. IJIC. 3axon Oma ann nommoii nemn
(Cm.ypox 119, MsaxumeB)

¥Ypok 102, Pemenne 3ana4
(Cu. ypox 120, Maxumes)

Vpok 103. Pemenne 3anau
(Cwm. ypok 121, MaxumeB)

Vpox 104. JIaGoparopsas pabora «Onpenenenve 3/{C n BHyTpeHHEe
CONpOTHRJIEHNE HCTOYHNKA TOKa»
(CM. ypok 122, Maxumes)

Vpok 105. Konrpomsnas pabora
(CM. ypok 123, Mskuines) -

NEKTPUYECKUM TOK B PA3JIMYHBIX CPEQAX

Ypok 106. InexTpuyeckuii Tok B METALIAX
(Cwm. ypox 124, Maxumes)

Ypok 107. Conporunienne IpoBOJIHMKA
(Cwm. ypok 125, MsaxumieB)

Ypok 108. lloaynpoBoxHHKH
(CM. ypok 126, Msaxumes)

¥Ypoxk 109. TepmoaneKTpoHHag SMUCCHS
(Cwm. ypox 127, Maxumep)

Ypox 110. dnexrpuueckuii Tox B razax. [lnaama
(Cwm. ypok 128, MsikumeB)

Ypox 111. Pemenne 3agay
(Cum. ypok 129, Maxumes)

Vpok 112, DnexTpuueckuii TOK B 31EKTPOTHTAX
(Cwm. ypox 130, Msaknuier)

Ypok 113. Pemenne 3anay
(Cum. ypok 131, Maxumen)
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V¥pok 114. Jla6oparopnas paGora «Onpenenémle BNEKTPUYECKOTO 3apsa/ia
METO/IOM 3IEKTPOH3A
(Cm. ypok 132, -Maxumen)

Vpox 115. MarsuTHOE H0Te BemecTBa. Marnutaoe nose 3eMmum
Ieav: O6bACHUTD CYINECTBOBAaHNE MATHHTHHX CBOMCTB BeIlECTBa.

Xon ypoka

1. flomropenue. Becena

1. Kakue semiecTsa Ha3hBalOT 3IEKTPONUTAMU?

2. Kaxue 4acTHIIH ABJISIOTCA HOCUTESIMH TOKA B 3/IeKTPONUTaxX?

3. Yro Taxoe 2eKTPOSIM THYECKAs AMCCOLMALAA?

4. Yto Taxoe anexrpoana? e ero npuMensnor?

5. B yeM 3axmovaerca 3akon Dapajest A4 3MeKTPoIU32?

Ixcnepumenm )

B nipobupxy ¢ BOZO 0 NOJHOTO HCYE3HOBEHHS e NPO3PAYHOCTU NOGABISIOT Yep-
HYIO TYIIIb. 3aTeM IIOMEIAIOT ABA ANMIOMUHMERKIX JIEKTPONA, PACTIONOKEHHBIX Ha pac-
crosHuu 3—-4 MM Ipyr ot Apyra. [logator Hanmpsixenue 15-20 B wa anextpoge. IIpu
OPOITYCKAHMY TOKA YACTHIM TYIIM CHMAIOTCS B BCILTHIBAIOT Ha MOBEPXHOCTD BOHL,
WHAKOCTb B NpoGUPKe puobperaet npospavHocTs. (IIpaMenenne npoxoXaeHns aeK-
TPAYECKOTO TOKA B XKHAKOCTH JUI O4MCTKH UX OT B3BEIMEHHKIX 3arPA3HEH )

I1. HayyeHue HOBOTO MaTEpHANA

Ixcnepumenm 1 .

K 6011101 KaTyIIKe TTOBECTH HA TOHKUX TIPOBOJAX BTOPYIO HeGOMbINyIo KaTym-
Ky, TOAKTIOYUTb KATYLIKA K MCTOYHUKY Toka. Habmogaercs oTRIOuEHHE MATERbKOM
KaTYIIKH{ OT BEPTHKANBHOTO nonoxeHus. Ecau B 601b11yio KaTymKy BHECTH XKeJe3-
HBl CEPREYHAK, TO OTKIOHEHUE MAIEHbKOM CYIeCTBEHHO M3MEHHUTCH.

Berecrsa, KOTOPhiE 3HaYUTEIbHO YCHAMBAIOT MATHMTHOE TIOJNe, Ha3KBaOT hep-
POMarHHTHBIMH.

Muamyeckas BeJHINHA, IOKA3LBAIOMAs, BO CKOIBKO PA3 HEYKITASA ﬁ MarHHTHOTO
TIOJIA B BEIECTBE, IONHOCTEIO 3ATIOHAIOMIEM T0J1€, OTANYIETCA TI0 MOXYMO OF HHAYK-
iy f3 , MATHETHOIO ITOJA B BaKYyMe, Haaungemq MaTHUTHOM IPOHHUAEMOCTHIO!

B,

Y dbeppomarneTukoB 3HaueHue MarHUTHOMN IPOBUIAEMOCTH noc-mrae'r HECKOJib-
KHX COTEH M JajKe THICHY eMHMUIL.

‘Ixcnepumenm 2

IoBTOpHM IMpeABIZYMHIH 3KCIIEPHMEHT, TOAbKO BMECTO XeNle3HOro cmpm-m BBE-
JleM B KaTYIUKY CTEPXHH U3 MeH (ATIOMUHHA, cTekaa), CymecTseHHOE H3MEHEHME B
OTKJIOHEHUH MaNEHBKOHK KaTYIIKH 3aMETUTh He YAAETCA.

ITo xapakrepy IPOM3BOXMMHEX H3MEHEHUI BHEIHero nonst HeepPOMarHUTHRIE
BEHIECTBa JAENATCA Ha NAPAMATHETHKH ¥ JHAMArHETHKH, -

ITapaMarneTHKaM#r Ha3RBATOT BEMIECTBA, KOTOPHIE 1260 HAMATHUMMBAIOTCS B HA-
TIpaBReHHH BHEMHETO oy MarawTaas mpoHunaeMocTsb ux Mana. (Y T — 1,0034.)

JlnaMarneTHKAMM Ha3hIBAIOT BEMIECTBA, KOTOPHE c1ab0 HaMarHWYMBAIOTCA B Ha-
TNIDABJICHAH, TIPOTUBONIOJIOKHOM KHAYKIMH HaMarHHYMBAIOILETO MONS, T. €. OCNa6s-
10T BHEIUHEE MATHHTHOE II0JIe.
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B pemectBe MarHHTHOE TOJIE CO3RAETCH HE TONBKO TOKAMH, KOTODHIE TeKyT IO
HPOBOJIAM, HO M ABYKEHHEM D/IEKTPOHOB, KOTOPOE IPOMCXOAUT BHYTPH ATOMOB B MOJIE-
KYJI CaMOTO BEmEeCTBA, 3T0 ABMKEHNE SKBNBATIEHTHO MUKPOCKOIIMIECKMM TOKaM (MO-
JIEKYAKPHBIC TOKW).

B oTcyTCTBUH BHEDTHETO NIOMA MOEKYIAPHBIE TOKH ODBEHTHPOBAHK 6ecnop;moq-
HO, ¥ UX MATHUTHEE IO/l CKOMIEHCHPOBAHKL.

IIpu HanoXeHHH BHENIHETO NOMN KOMITEHCATINA HaPYIaeTCH, IPUHATO TOBODUTS,
4TO TENO HAMATHWYHBAETCS.

Nanee c. 249 1. 85 yUTAEM CAMOCTOSTENHHO.

II1. 3akpennenue M3YYEHHOTO

1. Kaxvie BemecTBa HA3WBAIOT heppoMATHETHKAMM ?

2. Yro Taxoe Temneparypa Kiopu?

3. KakuMy MarHHTHBIMH CBOHCTBAMM 0BJANAIOT MAMarHETHKY M TADAMATHETHH.

4. CymectByeT A OCTATOYHAS HaMArRMYEHHOCTh ¥ TapaMarHeTHKOB?
JloMamuee 3ananue

I1. 84, 1. 85. Teopueckoe 3a0anue: npe/UIoxnaTe trocob HaxoxaeHud T. Kiopy, onpe-
NeNTUTE €€ U CBEPETE CBOIE PE3YMKTAT ¢ TaOMUUHNM. ({14 XKerarnmmx. )

Ypok 116. CpasHeRme 51EKTPHIECKOTO M MATHHTHOTO HoJe
¥Ypox npoBoanTcs nOCAE uayyeHNs TeMB « MarautHoe nones. OCHOBHOH MeTOAM-
JecKHit npHeM — BhijieieHNe OOIMUX 1 OTAMUNTENIBHBIX YePT B JIEKTPHYECKOM M Mar-
HUTHOM IIONAX C 3amOAHEHHEM TabnuuEL

Xon ypoka

1. Cnoso yuurens

Du3nka u putocods paccua'rpnum MaTepHIO KaK OCHOBY BCETO CYIHEro, KOTopas
CYIIECTRYeT B PasHbIX PopMax. Ona MoKeT GHITB COCPe/IOTOYEHA B IPE/IeJIaX OrPaHITIeH-
Hoit 06J1aCTH IPOCTPAHCTRA (JIOKAMH3IOBAHA), HO MOXET GHITh, HATPOTHB, «AEIOKATH30-
BaHa». [IepBOMY COCTOAHMIO MOXHO OCTABUTE B COGTBETCTBHE MOHATHE <BEMECTBOY,
BTOPOMY — MOHATHE «MoMey. U 10 H Apyroe COCTOARMA, HAPAAY CO cHeIpihbIIecKIMH
(hH3MYECKUMI XADAKTEPHCTHRAMY, BMeloT H obmHe. Harpumep, ecTb sHeprus €IMHIIE
06beMa BEIHECTBA, eCTh SHEPrus eMHUIN 0fbena nosi. CroficTBa MaTepuu Hencuepna-
€eMbl, TIporecc No3Harms Geckoreden. [loaroMy Bee Qramyeckue NOHATHS HAJO PaceMaT-
puBaTh B pa3suTh. TaK, HanpuMep, CoBpeMeHHast (pH3NKa B OTIHYHE OT KJIaCCHYecKoi He
TPOBO/TAT CTPOOH rPAMKIILI MEXIY NIOMIEM 1 BeleCTBOM. B coRpeMeHHOi (p1anke nose i
BEIIECTBO B32MMHO MPEBPAIIAIOTCA: BEIECTBO NEPEXONMT B MONE, a IfoJie TIepeXOiHT B
pemectso. Ho He GyzieM 3a6eraTs Briepent, a BCIOMHIM KT2CCH(pHKAIRII0 GOPM MaTepHH.
I1. Pa6ora co cxemoit

C noMoImpio KOJOCKOTA NPOELMPYETCA CXEMA.

MATEPUSA
NIOJIE BEIIECTBO
— TPaBMTALMOHHOE — TBEpAOE Teko
— UIEKTPHYECKOe — JXMJKOCTD
— MATHMTHOE —ra3

Tlonpobyitre no cxeme COCTRBHTL KPATKHIT PACCKA3 O '(gopuax%meclmna}nm MATepHI.
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Toce oTseTa yyammxcs y9uTeNb HAOMWHAET O CXO/CTBE XAPAaKTePHCTHK I'PaBH-
TALMOHHOTO ! 3JIEKTPHYECKOTO ToJiel, KOTOpoe GBLI0 BRIABIEHO Ha IPEALIAYHX YPO~
Kax 1o TeMe «JeKTpuyeckoe nones, HanpamupaeTcs BWBOA: €CIH €CTh CXOACTBO
MEe)KAY rPaBUTALMOHHEIM M 3JIEKTPAYECKMM IOJSAMH, TO ZOJDKHO GHTH OHO M MEXIY

TIONAMH 3/IEKTPHYECKHM H MalrHUTHHIM.
II1.Pa6ora ¢ Tabmuuel

TIpeanaraeTca CONOCTABHTS CBONCTBA H XapaKTePHCTHKY ToNelt B BIe TaGMiIIE, aHAN0-
TI4HOH TOl, KOTOPYIO AEJIAJH IIPH CPABHEHNH IPABHTAIHOHHOIO H 3NIEKTPHYECKOr0 NozieM,

DNEETPHUECKOE ONE

[

_Maruwmioe none

M CTOUYHHKH N0

‘DAEXTPHIECKH 3aDSIKEHHEE T

BIKYTIHECH IEKTPHYECKY 3aps-~
AKCHHEIE Te/la (371, TOKH)

JINHN HAPSTKEHHOCTH ANEKTPHIECKO-

TO NOJS: B CJTy9ae HeTIOABMXHBIX 3apsi-

JIOB MMEIOT Ha4Io H KoHell {moTeHmu-

aTbHOE NONe); MOTYT OHTH BH3yATHAM-

POBaHAN (KPHCT2/LTbI XHHEHHA B MacJie)
E

+

WHaukaTops nons
‘Menxue AucTouxH OyMaru EeTAIUIMYECKAE OTMIIKH
dnexTpryeckas rHIb3a 3aMKHYTHIt KOHTYp C TOKOM
DJIeKTPHYECKHt CyATaH MarunTHas CTpesika
Onprrane
Omnitet Kynona 1o saammonetcrsmo | AMziepa 0o B3anMoAERCTBHIO
SMEKTPHYECKH 3aPAKEHHBIX TENl NPOBOJHHKOB C TOKOM
Tpadwuueckas xaj HCTHKA

HHAH RHAYKIHE MATHETHOTO NONS:
3aMKHYTH (BUXpeBOe 110)1€); MOTYT
6HITH BU3yaTH3NPOBAH ( METALTHYe-
CKHe OITIAKHE )

s/£<)v

CHAOBas XapaKTePHCTHKA
KTOp SXEHHOCTH 3NEKTpPUYe- P HH/LYXIMH MATHRTHOTO 1OA B |
CKOTO ITOJS F
F Benwunna: B=—
Bexmunna: E=—. i
q Hanpassnenne: mpaBuso JeBolt pyku
| Hanpanserme: £ T7F

_DHepreTHuecKas

Xa) PHCTHXA

“Pabora siexkTpHYecKOro nayis HENoA-

MATHMTHOrO novis (Cark Jlo-

BHXXHKIX 32pazioB (KyJIOHOBCKOM cu- PeRIa) Bcerna pabaa Bymmo (J L B)
JIH) paBHa HYO NpH 06X01e 110 3aMK-
HYTOM TPACKTOPHH
JleticrBue nons Ha HHYI0 YaCTHIYY
1A BCETAA OTIMYHA QT HYJIA: HUIA 32BUCHT OT CKOPOCTH ABIKEHHA
F=gE vacruunt: F = goB sin a5 ne neiicreyer
| H2 mOKOSIMYIOCSH YACTHILY
Bemecrso 1 noae
E= ﬂ = _B..
E B,
Iposoammias:e—» oo, ®eppomarneruxu: j >> 1.
lalﬂwlelﬂpm->> . MaMarneTHKiLC L < 1
NEKTPETHL: € .. apaMarseTHiH: jL >
CernerossiexTpuxu: € > 1 I am p>1
Hpumenanusn

1. Ilpn obcyxaeHHd UCTOYHRKOB T0JIsl, s NOBBIIEHHS HHTEPECa K NIpeaAMeTY,

XOpOmO CPAaBHHUTD B IPHPOAHBIX KaMHs:

AHTapb M MATHUT.
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SIHTaph — TeIUIBIl KaMeHb YAHBATEALHON KpacoTl, o6aiaeT HeOOBIMHEIM, pac-
monaraolmM K GbraccoGHIECKHM NOCTPOSHHSAM CBORCTBOM: OH MOXXeT IIPUTATHBATS!
Byzyun HaTepTEIM, OH TIPHTATHBAET ITBUIMHKY, HHTH, KYCOYKH GyMary (Tammpyca).
VIMeHHO 10 3TOMY CBOWCTBY €MY M AABATH HA3BAHME B APEBHOCTH. TaK, TPeKH Ha3HBa-
JIM €70 37eKTPOHOM — NIPHTATHBAIONMM; PHUMJIsSHe — XapakcoM (rpaburenieM) a nep-
cul — KaByOoll, T.e. KAMHEM, CIIOCOGHBIM OPUTATHBATE MAKNHY. Ero cunTtann Marudec-
KHM, TeKapCTBEHHRIM, KOCMETHIECKHM. .

TaxuM xe TAHHCTBEHHLIM W TIOJIE3HBIM CYMTAIN W3BECTHBIN TRICAYM JeT Apyroft
KaMeHb — MarHuT. B pasHHIX CTpaHAX MAarHUT Ha3KIBAIY T0-Da3HOMY, HO Gonbmas
YaCTh DTUX HA3BaHUH NIEPEBOANTCS KAK MIOGAImMIL, Mo6oBHHUK. Tak MO3THYHO APEBHAE
OTMETHJM CBOHCTBO KYCKOB MarHWTA IPHTATHBATE XKele30.

C Hamejt TOYKHY 3PEHHS 3TH [1Ba 0COGEHHBIX KaMHA MOXKHO PaCCMATpHBATh Kak
IlepBHe H3yYeHHHe IPUPOAHEIE HCTOYHHKH 31eKTPHYECKOT0 M MATHHTHOTO MOJelt.

2. TIpu o6cyxIeHIH HHIMKATOPOB [0J5el I0JIe3HO OXHOBPEMEHHO ITPOAEMOHCTPHPO-
BaTh C [IOMOLIBIO YYANIHXCS B3aMMOEHCTBHE HA3NEKTPU3OBAHHOMN 360HHTOBOMH NAIOYKH
C DJIeXTPHYeCKOH renb30ii H HOCTOSHHOIO MAarHKTA C 3AMKHYTHM KOHTYPOM C TOKOM.

3. TIpn o6cyxeHMu BU3YATH3alMH CUJIOBRIX JIMHH JIydINe 3T0 IPOJEMOHCTPH-
POBaTh, HCIOJIb3Y#A MPOEKIHIO HA 3KPaH.

4. [lenenne UaeKTPHKOB Ha 3MeKTPETHI M CETHETOANEKTPHKY — JONIOAHUTEAD-
Hblif MaTepHaL. Jnexmpemss — 510 NUANEKTPUKY, JVIHTENBHO COXPAHSIONIAE NOMAPH-
3210 TIOC/E YCTPaHEHHST BHEIHEIO 3NeKTPHYECKOI0 MONS H CO3AAIoNIe co6CTBEH-
HOe 3JTeKTpuyeckoe noje. B 3ToM cMbiche aneKTpeTh NoA0OHb TOCTOAHHKIM MaTHHTAaM,
CO3/IA0MMM MarHUTHOE I0Je. A BEJ(b 3TO eIIle OMHO CXOACTBO!

Ceaemoanexmpuxu — XPHCTaLIH, obiafaonue (B HEKOTOPOM TEMIIEPATYPHOM
HHTepBaJje) CTIOHTaHHOMN nonapusatyeit. TIpn yMeHbIeHUM HANPAXEHHOCTH BHEUI-
Hero IoJis NHAYIHPOBAHHAA TIONAPHIAIMA YACTHYHO coxXpaHsdercd. JInd HuX xapak-
TePHO HaMH4e NpeAeabHON TeMIlepaTyphl — ToukH KiopH, ipH KOTOPOii certeToanex-
TPUK CTAHOBUTCH OOBMHEIM TU3IEKTPUKOM. OIIATE CXOACTBO — ¢ beppOMArHETHKAMH!

ITocse paboTH ¢ Tabauuel KOMIEXTUBHO 06Cy X Aal0TCa 06HaPYXeHible CXOACTBa
1 pasnuunst. CXOACTRO JIeXKUT B OCHOBE e{MHOL KaDTUHR MHPa, Pasanyus 06bACHA-
OTCSA IIOKA Ha YPOBHe Pa3Hoif OPraHN3aiuy MaTepuH, Jydilie CKa3aTh — CTeNleHH opra-
Hu3aun Matepud. OXHO TO, YTO MATHHTHOE NoJie OOHAPYKUBAETCA TONBKO OKOJO
JBIKYIIMXCS 3NEeKTPUYECKHX 3aps/IOB (B OTIHYME OT 3JEKTPHYECKOIO), TIO3BONAET
npeacKkasaTs 6071ee CAOKHEE METORE OTIMCAHHA O, 60Mee CIOXHRI MaTeMaTHyeC-
KU aumapar, IpUMeHseMRlit 11 XapaKTePUCTHK MO,

Tocne noaBegeHAs HTOrOP YPOKa MOXKHO PEKOMEHIOBATD JOIIONHUTEABHYIO IUTE-
paTypy, a B Ka4eCTRe JOMAUIHETO 32/[aHuWs — IOAYMATh O CPaBHHTEIbHON XapaKTepHc-
THKe TPEX ol rPaBUTAIUOHHONO, ATEKTPHIECKOTO H MArHHTHOTO.

Ypox 117. Huaykuus snextpaueckoro Toka. lipasuno Jlenna
lIeth: NMO3HAKOMHUTD YYallIHXCA C ABJICHUEM SJICRTPOMM‘HHTHOﬁ HHAYKIMH.

Xonypoka

I. Tlosropensne. Becena
1. B yeM naxmo4aeTcs rEnore3a Amepa?
2. YTO Takoe MarHUTHAA IPOHHAEMOCTb?
3. Kakne BelnecTsa Ha3hIBaiOT Mapa- H AHAMATHETHKaMH?
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4. Yro TaKoe (heppoMarHeTHKu?

5. Y10 TaKoe deppuTH?

6. Tne onun npuMeHAIOTCS?

7. OTKyzna N3BECTHO, YTO BOKPYT 3eMAH cymecmye'r MarHUTHOE Tione?
8. Tne vaxonarca Cepeprniii i JOXHEI MaTHATHIE Homoca 3emmu?
9. Kakue npoltecenl TpoHCXOAAT B MarHuTochepe 3emun?

10. KakoBa NpUYHHA CyMECTBOBAHHA MarHUTHOTO NOJS ¥ 3eMun?

Ixcnepumenm 1

MarHuTHYIO CTpeNKy Ha MOACTABKe MMOJHECEM K HHKHEMY, a 33TeM K BEPXHEMY
KOHLy mTaruBa. [IodyeMy cTpesika OBOPaYMBAETCA K HHMKHEMY KOHIY IITaTHBA C
10601 CTOPOHBI I0XKHEIM NONIOCOM, A K BePXHEMY KOHIY — CEBEPHKIM TIONIOCOM.

(Omgem: Bce xeJle3HHe IPeMETH HaXOAATCA B MarHUTHOM fore 3emitn. ITox seft-
CTBHMEM ITOTO T0/is OHU HAMATHUYKBAIOTCS, IPHYEM HHXKHSIS 9aCTh IpeAMeTa obHapy-
KMBaeT CEBEPHEII MarHUTHHIA NOMTIOC, BEPXHAR — IOMKHBIN.)

Ixcnepumenm 2

B nebonbmoi KOpKoBoit npobke caesnaiite HeGoNbIOM KeNT0BO0K LI yCKa IPOBO-
Joxn. ITpofixy omycTute B BOAY, a CBepXy. MIOJIOXKATE IIPOBONOKY, PacIoNaras ee 1o
napamnenn. [Ipu aToM npoBosoKa BMecTe ¢ pobKoli TOBOPAUMBAETCSA H YCTAHABIHBA-
etcs no Mepuanany. [loyemy?

(Omsem: TIpoBonoKa 61 HaMaTHHYEHa, 7 ycranawmuaercs B noJie 3eMTH, XKaK
MaTHUTHAs CTPeKa.)

I1. Mayuenue HOBOTO MaTeprana

MeX/Ty JBHIKYIHMHCS SNEKTPHIECKHMH 3aPSTAMH eACTBYIOT MATHUTHHE CHJIH.
MarnuTHEHe B3aMMOREHCTBIA OTUCHBAIOTCSA Ha OCHOBE IPEACTaBJICHNS O MAaTHUTHOM
TIOJTe, CYIMECTBYIOMEM BOKDYT ABHIKYIIMXCS SJIEKTPHYECKYX 3apSAA0B. DAEKTPHYIECKHe H
MATHMTHEIE [0JIH TIOPOAIAIOTCA ONHIMI H TeMe Xe HCTOUHMKAMH — 3JIeKTPHYeCIHMA
3apsaaMu. MOXXHO IPeATIONONKHTE, YTO MeXY HIMH ecTh cBsab, B 1831 1. M. Mapageit
MOATBEPHAT 3TO SKCIIEPUMERTATEHO, OH OTKPLLI SBNeHHE AeKTPOMATHUTHOM REAYKIMH.

Ixcnepumenm 1

TATEBaBOMETP NOACOEMHIM K KATYHIKE K 6y/1eM BRIIBUTATH M3 Hee MATHUT [IOCTOSHHEHA,

HabmonaeM OTIJIOHEHYE CTPEJIKH FATEBAHOMETPA — HOSBHACS TOK (MHIYKIIMOHHHEIE).

Tox B MPOBOIHHKE BOIHAKAET, KOT/Ia NPOBOIHHK OKA3BIBAETCH B 0671aCTH fefCTBHS
nepeMeHHOTO MAaTHATHOTO MOJA.

Tepemennoe MarHuTHOE NoNe (Dapasiel IPeACTABNAN KaK H3MEHEHHE THCIA CHITO-
BBIX AMAKLY, TPOHH3KBAICIINX NIOBEPXHOCTD, OrPAHUYNEHHYIO ARHEIM KOHTYPOM. 310
YHCJIO 3aBHCHT OT WHAYKUMH B MarHMTHOrO NONA, OT IVIOMAZM KOHTYPa S M ero
OpHEeHTAIMH B JAHHOM MOJIE.

@ = B S cos a — maruuTHB norok. @ [B6] Bebep.

VinpyximoHH TOK MOXeT HMeTh pa3Hble HalPaBJieHHs, U 3aBACHT ero HalpaB-
NEHHE OT TOTo, YOBIBAET MJIH BO3PACTACT MATHHTHHIA [IOTOK, IPOGHUIMBAIONIMHA KOH-
Typ. [IpasHIo, MO3BOASIOMEE ONPEAEUT HANPaBNEHHE HHAYKIHOHHOIO TOKa, OBLIO
copMyimposaro B 1833 1. 3. X. Jlenuem.

Ixcnepumenm 2 .

B 1nerxoe amoMHHEEBOE KONBIO BABUTaeM IIOCTOAHHEIH MATHUT, KOJIBIIO OTTAJIKH-~
BaeTCA OT HeTo, a IIPH BHIBATAHUH — IIPHTATHBALTCA K MarHMTY.

PeaynbTaT He 3aBUCUT OT NOASPHOCTH MarHUTA. OTTANKMBAHUE U OPHTAXKEHHE
O6DBACHAIOTCS BOIHUKHOBEHHEM B HEM HHAYKIMOHHOIO TOKA,
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TIpu BABMraHMM MATHHUTA MATHUTHBI IIOTOK Yepe3 KONbLO BO3PACcTaeT: OTTAIKH-
BaHHE KOJbLA IPH 3TOM IIOKA3HBAET, YTO HHAYKIMOHHHI TOK B HEM MMeeT TaKoe
HATIPaBJIEHNE, YTO BEKTOD MHAYKIMN €10 MATHHTHOIO NOMS IPOTHBONONOXKEH 110 Ha-
NPaBJeHHIO BEKTOPY HHIYKIIVH BHEAIHETO MArHUTHOTO HOJIS.

Ipasuno Jlenya: VIHTyKIOHHKIA TOK HMEET BCETAA TaKOe HANpaBJeHMe, YTO €10
MATHHTHOE M0J1€ TIPENATCTBYeT moBbM H3MeHEHHAM MATHATHOTO IOTOK, BH3HIBAIO-
1M NOSBIEHHE HHAYKIINOHHOTO TOKA.

JAabopamopras paboma «Onvimuas nposepxa npasuna Jdenyas

Tpubopss u mamepuansi: MANINAMITEDMETD, KATYIIKA-MATOK, MATHUT AYTOO6pA3HbII,

Xod pabomsi

1. IIpuroroskre TabauIry.

Nit| Cnocof nosyuenns HHAYKIHOHHOTO TOKa 1 (B |[B |
1 | BHecHTe B KATYIIKY CeBEPHRI TOMIOC MATHWTA
2 | VaanvTe Ua KATYINKY CEBEPHBIIN HONIOC MATHATA
3 | BuecuTe B XaTymKy J0KHLHE DOMOC MATHITA

4 | Yaanwre H3 KaTymmxH 10KHAI TOTI0C MaTHATA

2. IoAKMIOUNTE KATYIIKY-MOTOK K 32)KMMAM MU/ITHAMIEPMETPA U BHINOAHUTE
JeHACTBHSA, yKa3aHHbIe BO BTOPOM cToa6ue Tabauinl. IIpy BHNONHEHNH OMKITOB NO-
JIOXEHHE KaTYIIKH He MeHsiiTe, a MAarHUT NepeMemaliTe ¢ OAHOM U TOH XKe CTOPOHK
KATyIIKH.

3. Insa xaxaoro cnocoba noay4eHHs MHAYKIMOHHOTO TOKa ONpEETnTe:

— HanpasseHne HHAYKIIHMOHHOTO TOKA.
— Hanpapnenns BeKTOpa MarHUTHOIO HHAYKIMOHHOTO NOJISA HHAYKLIMOHHO-
roToka f§ B Katymie.
~ HanpapleHus BeKTOpa MATHHTHOH HEIYKIHUH MO ﬂ B KATYHIKe.
~ WsMenenie MarHuTHOrO MoAs MarHATa D@ yepes xaTymxy.
OtreTtTe Ha BONPOCHL: -~
1. Kak namMeHnICH MarHETHRM [IOTOK Yepes KATYIIKY NPH IPHOMIKEHHH B YAAIe-
HHMH MaTHHTa? .

2. Kax HanipaBateHH BexTopi! § 1 B NpH BO3PACTAHHH M YORIBAHHH MATHATHOTO

notoka AD_ yepes katymky?

3. Kaxoit BHBOA MOXHO c/€JIaTh U3 IPUBELEHHRIX ONIKTOB O HANIPABNEHHH HHAYK-

IHOHHOIO ToKa? o

Hpumeyanue. Hanpasnenne I, B, f§ ycnoBHO H306pa3uTh B Bi/ie TOPHIOKTAND-
HEIX CTPENIOK COOTBETCTBEHHOTO Hanpasienus, a AQ, sHakamu « + » (BO3pacTaHHe
MarHUTHOIO TIOJIsA) U « - » IOKA3aTh YORIBaHHE MATHUTHOTO MOJISL.

Homamnee aanauue

11. 86, n. 87. 3agaun 385-391.

Vpox 118, 3axon anexrpoMaramiol MAXYKIMM
Lenv: chopMyanpoBaTh 3aKOH INEKTPOMATHUTHON HHIYKUNH.

Xona ypoka

1. Tlosropenwe. Becena
1. OnumuTe ONBITH, B KOTOPBIX MOXKHO HaGII0faTh HHAYKIMIO TOKA.
2. KaraM 10/1KHO 6HTE MAarHUTHOE 1071€, YTOBH! B HENOABHXHOM IPOBOIHMAKE T10-
ABWICA MHAYKIMOHHKH TOK?
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3. OT 4ero 3aBUCHT YUCAO CANOBRIX JIMHUN MarHUTHOTO 05, TPOHU3RIBatOIMLA
JTAHHKIA KOHTYD?

4. Kak onpefiens110T HallpaBJieB¥e HOPMaMH U 110 KOHTYpY?

5. YTo Takoe MaCHHTHRIA IIOTOK? )

6. B KaxkuX eUHUIAX H3MEPAETCS MATHATHBIN TOK?

7. B yeM 3axmiouaercd npabunio Jlenna?

Jabopamopras paboma «Hccaedosanue 3a8ucumnocmu Curvs undyKuLonno2o

MOXG OM CKOPOCMU UIMEHEHUR MAZRUMHOZO ROMOKA >

Obopydosanue: NCTOYHUK IUTAHUS, MIITHAMIIEPMETP, KATYIIKA-MaTOK, KATYIIKA
C XENE3HHM CEPAECIHUKOM OT Pa3bopHOTO 3NEKTPOMATHHTA, MATHUT AYTOolpasHHIii,
peoctar MOR3YHKOBRIH, KJII0Y 3aMRIKAHUS TOKa, KOMILIEKT IPOBOJOB.

Xod pabomw

1. TloaxAIOYATe KaTYMKY-MOTOK K 310KMMaM MIJUTHAMIIEPMeTpa.

2. BcrapnaiiTe n BRHAMAlTE MATHUT U3 KaTYINKH ¢ PA3JIMYHON CKOPOCTHIO M [
KKAOTO CIydast 3aMeyaitfe MAKCHMAJIBHYIO CHUTy HHIYKIHOHHOTO TOKA.

3. Karymky coefgiHHTe ¢ MHLTHAMITEpPMETPOM, HaleHbTe Ha KaTYHIKY C JKeJe3HbIM
CepAEYHNKOM ¥ ITORKIIOYNTE TIOCTAERHIOI Yepe3 PeocTaT i KO 3aMAIKAHHSA TOKA K
HCTOMHHKY ITHTaHHUS.

4. Uamep4iite ciury TOKa B KaTYIIKe 3€KTPOMArHATA IIPH IIOMOMIH PEOCTATa ¢
Pa3NUYHOA CKOPOCTHIO M AT KUKIIOTO CIydast 3aMevaiiTe MAKCHMANBHYIO cnny MH-
ZIYKIMOHHOIO TOKA,

5. OTBeTETE Ha BONIPOCHL:

— B KakoM cydae CKOPOCTb #3MeHEHHA MarHUTHOIO NTOTOKA Yepe3 KATyIKYy, ¢O-

€MHEHHYIO ¢ MUJLTHAMIIEPMETPOM, GhLIa 60JIbINe: TP MEUIEHHOM JUTH GhiCT-
POM IBHKeHUH MarHuTa? TIpR MegneHHOM HtH GHICTPOM H3MEHEHMH CHITRI TOK2
B KaTyuIKe 3JeKTPOMarHuTAa?
— YTO0 MOXHO CKa3aTh 0 3aBHCHMOCTH CHJIK MHAYKIHOHHOTO Toka H ]I C muayx-
ITMH OT CKOPOCTH M3MEHEHHMS MATHHTHOTO OTOKA Yepe3 KaTyIIKy?
6. OTBeTH 3anMIIMTe B TETPalb.
11, Hsyyenue HOBOrO MaTepuaia

MarHuTHRY NOTOK HATNAXHO HCTOJKOBHBAGTCS KAK YHCIQ JHHHH MarHHTHON
HHIYKIAY, TPOHU3HIBAIONIUX TOBEPXHOCTD IIONIA/BIO S.

H3specTHO, 4TO B NeIH MOABNAETCS 3NEKTPHYECKUI TOK B TOM CXy4ae, eClH Ha
cBOGOMHBIE 3aPAXBI IPOBGAHHKA AEHCTBYIOT CTOPOHHHE CHEL TIpH H3MeHeHHH Mar-
HUTHOTO HOTOKA [OSABJIAIOTCA CTODOHHHE CHJIRL, JeHCTBHE KOTODHIX XapaKTepH3yeT

£
31C: [, =7é- .
ConporubneHue He 3aBHCHT OT H3MEHEHHs] MaFHUTHOTO TIOTOKA. 32KOH 31eKTpo-
AD Gl
MarHHTHOM MHAYKIHH opmMymupyercs ans IJC. &, =\E| ; £ = —%7 .

3aKOHOM B TAKOM BUE MOXHO [IOJIb30BATHCS IIPH pannomepﬂom HU3MEHEHUH Mar-
HUTHOTO IOTOK4; B IPOTHBHOM Cydae g, =-@'.
111 Hosropenne. Becena -
1. IToyeMy 3aKkoH 3/eKTpOMATHUTHOM HHAYKIHH dopmymupyerca ansa JC, a ne
NS CHJIHI TOKA?
2. Kak ¢opMysmIpyeTCs 33aKOH 3/IeKTPOMATHUTHOM HHAYKITHH ?
3. TloueMmy B 3aKOHe 3/IeKTPOMATHHTHON HHAYKLIMH CTOMT 3HAK <MMHYC»?
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4. Y10 MOXHO CKa3aTh 0 3aBUCUMOCTH CHIBI HHAYKigHOHHOro ToKa u D [C nuayk-
LM OT CKOPOCTH H3MEReHHS MATHHTHOI'O OTOKa Hepe3 KaTyImKy?
(Bortpock u3 1a6opaTopHOit paBoTHL.)
IV. Pemenue 3anau

1. 3a KaKoii IPOMEXYTOK BpeMeHU MarHMTHHIA NoTOK uaMmennTcs Ha 0,004 B6,
ecnu B KOHType Bo3Gyxuaerca I/IC uaxykumn 15 B. (Omeem: t = 2,5 mc.)

*2. Conenouy copepxur 100 BurroB nposonoku. Haittn 3/[C HHAyKIMH, eciiu B
3TOM COJIEHOM/IE 33 5 MC MAarHHTHHH IOTOK PaBHOMEPHO H3aMmeHHTCS oT 3 MB6 1o
1,5 MB6. (Omgem. 0,3 B.)

3. B 06MOTKE Ha CTATLHOM CepAieYHHKe ¢ IIOMOMIBIO fonepeyunoro cevenns 100 cm?
B Teyenne 0,01 ¢ Bosbyxpaerca IJ[C nugyxumn 150 B npu naMeHeHHH MarHMTHOH
ungyknyn ot 0,3 Tx no 1,3 Ta. Cxonpko purkoB B o6Motke? ( Omgem: 150.)

4. [IpoBOIOYHAS MPAMOYTONBHAN PaMKA co croporamut 18 cx ¥ 5 oM pacnionoxena
B OXHOPOXHOM MATHUTHOM [T0JI€ NEPIIEHAMKYNAPHO K CUAOBHM JIHAMAM. OnpelenuTs
HHIYKUHIO 3TOro NONs, ecH MpH ero HeyesnobeHun 3a 0,015 ¢ B pamxe HapoauTCs
SAC=4,5-103B. (Omsgem: AB = 7,5- 103 Tn.)

5. Mar#ATHEGT IOTOK YE€Pe3 KOHTYP MPOBOXHAKA conpoTusieHHeM 3 - 102 OM 32
2 ¢ namennTes Ha 1,2 - 10 B6. KakoBa cuia TOKa, TPOTEKAIOIMErO 1O IPOBOIHHKY,
€CJIH M3MEHEHMUs IIPOHCXOAAT pasHOMepHO? (Omeem:1=0,2 A))

6. Conenong, cocroamuii 3 80 BUTKOB U #MelOmMY AHaMeTp 8 CM, HAXOAUTCS B
OXHOPOZHOM MarHNTHOM IoJle, HHAYKIMs Kotoporo 60,3 Ta. Conenonn nosopa4nsa-
10T Ha 180° B Teuenue 0,2 c. Haiitn cpeniee apavenue D/IC, Bosnuxaomeii B conero-
HJle, €CNH €T0 OCh 10 ¥ IOCNE [IOBOPOTA HANpaBieHa Bronk nons. (Omeem: E= 0,24 B.)
Jomammee 3asanue ’

I1. 88, 3agaun 396-400.

¥Ypok 119. TenepaTopal Toka
Ileav: ora3aTh NPaKTHYECKOE NPUMEHEHHE 3AKOH2 AIEKTPOMATHHTHOM HHIYKIVH.

Xoaypoxa

I. Hposepka sjoManmero 3ajanug
1. Kakoe siBleHHe Ha3bIBAOT /IEKTPOMarHHTHOM HHAYKIneli?
2. YeM OTIUYAETCS ANEKTPHHECKOE TOJKE, IOPOKALMOE TIePeMEHHHIM MaTHNTHEIM
MOJIEM, OT NOJISA 3JIEKTPOCTATHYECKOTO?
3. oyeMy B HEMOABHUXHOM HPOBOAAIIEM KOHTYPE, HaXOAAIEMCSA B IEPEMEHHOM
MarHHTHOM TIOJIE, IOSBIAETC HHAYKITHOHHBIA TOK?
4. Moxer s BHI3BaTh TOK B HENOABINKHOI KaTymKe MarHATHAsA ciia JlopeHua, neit-
CTBYIOM2A HA CBOGOTHEIE 3NEKTPOHH! B Helt CO CTOPOHbI MATHHTHONO [0 MATHMTA?
5. ChopMynupyliTe 3aKoH 3/1€KTPOMATHHTHON HHAYKIDH,
6. Yemy pabna D/IC urAyKIMHM B KaTyimke H3 N BUTKOB?
Ixcnepumenm 1
HM3roToBeHHYI0 H3 MEJHOTO OPOBON2 ToaMHMHON 0,51 MM KaTymky u3 30-50
BHTKOB AMaMeTpPoM 50 CM MOAKIIIOYAIOT K FATBBAHOMETPY AEMOHCTPAIMOHHOIO BOND-
TMeTpa. PacnonoxuTe KaTyiky nepreHARKYIAPHO K MAOCKOCTH MATHMTHOIO MEPH-
AHaHa H K MATHHTHBIM JIMHASIM MarkHTHOTO nojisi 3emnn. IloBepHHTe Ha nomt-o6opo-
Ta. TanbBaHOMETp OTMeYaeT TOK APyroro Hanpasaenns. [loyemy?
(Omsem: B BUTKAX BO3HMKAET TOK MOA AeiiCTBHEM MATHHTHOIO MOJIS 3eMJIH.)
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Ixcnepunenm 2 )

BoabMHuTe MPOBOAKHKK JTHOM 10 M, COXHTe ero BABOE M cAeNaliTe KATYIIKY Aua-
MmerpoM 4-5 cM. [1oAKTIouNTe KOHIK OOMQTKY K FaZIbBAHOMETDY H BROJHMTE BHYTDD €€
MarauT. CTpenxa HaxopuTes B riokoe. O6BscHUTe HaGMTIOAaEMOe ABICHHE,

(Omeem: B xaxoit yvactu Bo3HukaeT DJIC, o DJIC onnoit yacT paBHO U MPOTH~
BOIOAOXHO 1o Hanpasaenuio DJIC apyroil. Toka B KATyHIKE HeT.)

Sxcnepumenm 3 :

OcHOBHYI0 06MOTKY APOCCENBHOMN KATYING IPHCOeTRHATE K ra.nbnanome'rpy ae-
MOHCTPAlINOEHOTO aMnepMeTpa. floyeMy npy BEeCeHMH BHYTPh KaTyHIKA BOROIPO-
BOJiHOH TPY6H BoamsKaeT Tok? [lopepuute Tpyby ¢ xaTymko# Ha 180°. TanbsanomeTp
o6HapyxuBaeT ToK. IToyeMy? Viapbre JOCTATOYHO CHIIBHO MOJIOTKOM ITO KOHILY TPY-
651 Tlouemy B MOMeHT yAapa Bo3HHKaeT TOK? IlepesepHuTe TPyOy ¢ KaTyIIKOM ¥ BHOBb
yaapste. [oueMy rajibBaHOMETD OTMedaeT B MOCEAHEM Cllydae Gobmnit Tok.

(Omsem: B nepBoM omkite Tpyba AeHCTBYET Kak MATHHT, IIOCKOJIBKY OHa HaXOAMTCA
B MarHUTHoM nosie 3emyn. Bo BropoM — TOBOPOT BhI3BIBAET NepeMaTHHYHMBAHME €€ B
11o51e 3eMH, 4TO [IPHBOMT K H3MEHEHHIO MATHHTHOIO IO OKONIO KaTyHIKH H K BO3HHK-
HOBEHMIO MHJIyKIMOHHOTO Toka. IIpu yaape yBendunBaeTcA CTeneHb HAMarHHYMBaHHs
Tpy6uL. B peayarsrare HaGmogaeTcs H3MEHEHHE MATHHTHOTO TOJIst, KOTOPO® IIPHBOAMT K
BO3HHKHOBEHMIO TOKA. TTpH ITepeMarHiruBaHIY B IPOLIECCE YRapa HabmoxaeTcs 607b-
I0€ U3MEeHeHHe MATHUTHOTO 011, ¥TO IPUBOAMT K BO3RUKHOBEHHIO GOJIBINETO TOKA. )
I1. U3yuenue HOBOTO MaTepHaa

B rerieparope [tepeMeHHOIO TOKa MEXAHHYECKAs SHEPTHA BPaIe A IpeospasyeTcs B
3EKTPOCTATHYECKYIO SHEPIHIO [IEPEMEHHOT0 TOKa. COCTONT FEHEPATOP N3 MHAYKTOPA (ATeK-
TPOMATHHTA MJIH MATHHATA, CO3AADINEIO MATHUTHOE TIONE), IKOpSt OGMOTKH, B KOTOPOL
posnuxaer DJ{C. Ero neficTBie 0cHOBAHO Ha SIRJICHHH 3ICKTPOMATHUTHON HEAYKImN.

TlycTh MarHuT BpaniaeTcst BOKPYT PAMKH C IOCTOAHHOM YacToTol X. 3a Bpems t OH
copepmaer N = x - ¢ o6opoTos. KaxzoMy o6opory cootsercrayer 360° mwan 2 m. 3a
BpeMA BPaNm[eHHsI MATHUTHOMN TOBEPXHOCTH: Al = 2 zN = 2 728t = eit; 0 = 2 76 ~ 1paxn-
YecKas HacTOTa BPAMeHUA.

Pamxa GyneT IPOHN3LIBATECA MATHATHBIM NOTOKOM:

@=BS cosp, =BS cos(¢,+Ap)=BS cos(wt+@,).

H3-3a MOCTOAHHOrO H3MEHEHNA YIJIa, IPOHU3BIBAIOINEIO PAMKY, MATHHTHKI 110-
TOK TOXe Mensercs: g~ — @’= — (BS cosg)’ = BS cosy’;

@’ =(w+@) =w; £=BSwsin(wi+g)

g, BSw .
Ec/tit MaMeHuTDb YCTpocTBo, oTpe6asmomee sxeprino, 1o: 1 =;f = sin(at+g¢,) .

B paccmoTrpenHOM MOZeNN Bpamalomeiicsa 4acTpio (POTOPOoM) GELT MarlT, a He-
TOABMXHOM (cTaTOpOM) — paMka. Ho Moxet 6uiTh Haobopor. TIpuuRHO#M NosBREHUS
ToKa 6yZeT feficTBHE Ha SJEKTPOHKL, ABHXYIIHECsS BMECTE C PaMKOi MAaTHUTHOM CHIIHI
JlopeHila. AHAOTHYHEIM OGPa30M YCTPOEH U TeHEPATOP MOCTOAHHOIO TOKA.

III. Horropenue. Becena -

1. Yto npexacrapastet cofoif reHepaTop NepeMeHHOTO TOKa?

2. Onummre ero yeTpoHCTBO U MPHHOUN AeHCTBHA,

IV. Pemenne 3anay

Paz6upaercs 3anaua Ne 407. {anee pemenne 3ana4 408-411.
JloManiee 3ajaHHe

T1. 89, 3anaua 412.
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¥poxk 120. Camonnaykuus
HGJlb.‘ pacckalaTh O ABJE€HUH caMOHHZ(y]C[!HH.

Xoa ypoka

1. Horrtopeuue. Becena

1. Yo npeacrasisgeT coboil reHepaTop nepeMeHHOTo ToKa?

2. OrmmmuTe €10 YCTPOHiCTBO W NPHHIMI AeCTBIA.

. 8. YeM OTAHY2€ETCA TeHEPATOP IOCTGAHHOTO TOKA OT T€HePaTOpa IePeMEHHOTO TOKa?
I1. Hisyuenue HoBOTO MaTepHana

Ecau no xatynike €T iepeMeHHEI TOK, TO MarHHTHBIf II0TOK, BPOHU3LIBAIONIHI
KaTYHIKY, MEASIETCH.

TTostomy BoznukaeT D/IC HHAYKIHMHE B TOM JKe CAMOM IIPOBOZHMKE, II0 KOTOPOMY
H/IET NepeMeRHbI TOK. JTO ABJICHHE HA3KBAIOT CAMOMHAYKIMHEH.

Incuepumenm 1

Cofepu cxemy (pHc. 16).

Ipy saMruxanuy K04 iepBad JTaMiia BCIKIXHBAET Cpasy,
BTOP2 C 3aMEeTHLIM ONO3ZaHHEM.

SJIC caMOMHAYKINHN B LEIH 3TOlf JaMIIH BeAKKA, ¥ CHJIa
TOKA He CPa3y JOCTHMTAeT CROEro 3HAYeHHsI.

Fxcnepumenm 2

Cobepu cxemy (pc. 17).

Ilpu pasmuxannna kmoya B Katymke L so3nnkaer 3AC
CAMOMHAYKIIUH, MOAREPAHUBAIOMAA NepBOHAYANBHEI Tok. B MRS
pe3yAbTaTe B MOMEHT Pa3MRIKAHHS Y€Pe3 rANbBAHOMETD TedeT
TOK, HAIIPABJICHHK IIPOTHB HAU2AbHOTO TOKA A0 PAIMEIKAHHS. ___D_®__

Cina ToKa ITpY Pa3MBIKAHHH LIETTH MOXKET IIPEBOCXONUTE CHITY -
TOKa, MPOXOASINETo Yepes ra/IbBAHOMETD IPH 3aMKHYTOM KIIOYe. — _‘l_ - I__

Maruuthbiit norok O HponopHUoHANeH HHAYKIHMH MATHHT-

HorononsA B, 3Ta MHAYKITA HPONIOPLHOHATEHA CH/E TOKA B HIEIH, Puc. 17

& ~ I; ® = LI, rae L — xoapduImenT NponopUMoHaIbHOCTY, 3aBUCAIIMIA Ay
0T OPMHI H Pa3MEPOB POBOAAMEIO KOHTYPA X MATHHUTHO M ITPOHULIAEMOCTH CPefikl, B
xotopoit naxomures (L {Tu) Tenpn).

BosHHBKalomee IIPH CAMOMHAYKITH BUXPEBOE 3NEKTPHYECKOE I0JIe XaPaKTepH3yeT-
51 MK TPOABIKYIeH cHnoif.

AD Al
B nannom ciywae 3[C camonsnyxumu (Es): €, v E, =—LE ; E,==LI
Lr

MaruuTHast 3Heprus NposoHNKa ¢ ToxoMm: W, = -
2
O06beMHas IWIOTHOCTb SHEPrHU: O, =5

111 Bakpennemue H3YYEHHOTD Hib

1. YTo HA3KIBAIOT CAMOMHAYKLHEH?

2. Kax HanpapsieHHl IO OTHOINEHHIO K TOKY JHHHH HANPAXEHHOCTH BHXPEBOTO
BIIEXTPHYECKORD IO/ B IPOBOAHUKE TIPH YBETHYEHHH H YMEHLIIEHUM CFLUTH TOKa?

3. YT0o Ha3KBaETCA HHAYKTHBHOCTHIO?

4. Yro nmpuHEMatOT 32 exHHHIY HHAyKTHBHOCTA B CHI?

5. Yemy pasen IJIC camounaykamm?
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6. ITouemy 151 CO3MAHMSA TOXA HCTOYHHK HOJDKEH 3aTPATHTh IHEPIHIO?
7. YeMy paBHa SHEprHs 3JEKTPHIECKOro NOMs?
IV. Pemenne 3anay: .
1. MarauTHOe None KATYIIKH ¢ MHAYKTHBHOCTHIO 95 MTH o6naxaer sHepruelt

0,19 [Ix. Yeny parna cuna ToKa B karymxe. (Omeem: 2 A.)

2. Kakoii 3apaz npoiijieT yepe3 nonepevHoe ceueHne BUTKA, CONPOTHRJIERHE KOTO-
poro 0,03 Om, Ipy yMeHbIIEHAH MarHUTHOTO IOTOKa BHYTPH BHTKa Ha 12 MB6? (Om-
gem:q = 0,4 Kxn.) '

3. KaxoBa CKOpPOCTh M3MEHEHHS CHIK TOKA B 0OMOTKE peJie ¢ HHAYKTHBHOCTBIO
3,5 I'n, ecan B Heit Bo36yxnaerca I/[C camounxyxuuu 105 B. (Omeem: 30.)

4. KaTyIKy ¢ HIMTOXHO MATEIM COIPOTHRIIEHHEM H HHAYKTHBHOCTEIO 3 [ npucoenu-
HSAIOT K McToynuKy ToKa ¢ DJIC 15 B u HIYTOXHO Maikind BHYTPEHHHM CONPOTHBJIEHNEM.
Yepe3 Kakol POMEKYTOK BpeMeHH CYJIa TOKa B KaTymke focturHer S0 A (Omeem:t = 10¢.)
JloMamnee 3aaHue

I1. 90, 3amaun 413-416.

. Vpok 121. Pemerme 3aga4
Ileav: HayunT pemaTth 3aJa4H N0 AaHHOMN TeMe.

Xon ypoka

Jab6opamopnuas paboma <«Hccaedosanus zasucumocmu IJ[C camoundyxuuu
O UHOYKMUBHOCINI NPOBOTHUKG U CXOPOCHYU UIMEHEHUR 8 HEM CUTILL MOXA>

Obopyodosanue; MCTOYHAK MTHTAHMSA, MUJUTHAMIIEPMETP, KATYIIKA C XKE/IE3HBIM CEP-
JEeYHHKOM, Pe3HCTOPH conpoTunienneM 2 OM u 4 OM, peoCTaT NON3YHKOBHIH, KAIOY
3aMBIKAHUA, IPOBOJA.

Xo0 pabomuni

1. Cobepu cxemy (puc. 18). R=4 Ox

2. TlocTaBETe MON3YHOK PeOCTaTa MPHMEPHO B CPEAHEE /
[ONOXEHHE, ‘3AMYHTHPYITe MUIIMAMIEPMETD, COSUHUTE
[IPOBOZOM M 3aMKHMTE Lemb. Cllerka nepeABHrast NOA3yHOK
BIPaBO—BJIEBO, 100€HTECh OTCYTCTBHSA TOKA Yepe3 MIJLIHAM-
nepMerp. [Tocie 3TOT0 OTKMIOUATE IYHT OT MUUTHAMIIEDMETPA
1 (pUCTymaifTe K HABITIO/EHHIO CAMOHHIYKIYH, Rf.li_‘l"‘__'|

3. PasMuan 1 3aMhIKast LieITh, HaOmozaiite OTKIOHEHHE CTPeT- U puc. 18
KH MIJIZTHAMITIEPMETPA TO B OTHY, TO B APYTYIO CTOpoHy. OfhsAcHUTS HabmoRaeMoe qaieH e,

4. BcraBETe B KaTymKy JKeJle3Hnlii cepJeHUK W CHOBA [IOBTOPUTE OMKIT.

3apucut ;m 3/IC caMOMHAYKIMH, BOSHMKAIOMAS B KATYIIIKE, OT €€ WHAYKTHBHOCTH?

5. [loBTOpHTE NPEARTYIMIA ONKLIT, A3MEHHUB CHIY TOK2 B Katymke. (OTKaouuTe
pesucrop R,.)

3aBucut au IIC caMOMHAYKIMH, BOHMKAIONAs B KATYIIKE, OT CKOPOCTH H3Me-
HEHMS B Helf CHIBI TOKa?

6. Crenaiite oOmMii BHBOJX M 3aIIMIINATE B TETPalb.
1. Pemenne 3axay

R
Lt

3anaun Ha <3»
1. MarsuTHBII IOTOK Yepes KaTyIIKy, COCTOSIIYIO u3 75 BUTKOB, paseH 4,8 107 B6.
PaccyuTaitre Bpems, 3a KOTOpOE HOJDKEH UCYE3HYTh 3TOT IOTOK, YTOOH B KAaTyHIKe
po3umkia IJIC unaykuny, paptas 0,74 B. (Omeem: 0,5 c.)



Ypox 122. DneKTPOMAarHHTHHE SBNCHUSA 63

2. B karymke, HHEYKTHBHOCTb KOTOpPOH paBHa 0,4 Th, Bosumkaa D/IC, paBHas
30 B. PaccuuTaTh B3MeHEHHE CHIIK TOKA H 3HEPIHIO MATHUTHOTO MO KaTYIIKH, €CJTH
aTo npou3omno 3a 0,2 ¢. (Omsem: 10 A 20 Ix.)

3. B peaynsTaTe M3MEHeHHs CHIIKI TOKA € 4 A 210 20 A 110TOK MarHUTHOH HHAYKIIHH
Yepes IIOMAL TONEPEYHOTO CeueHNA KaTymkH, uMeontelt 1000 BUTKOB, R3IMEHUTCH
Ha 0,002 B6. Ha#lauTe MHAYKTHBHOCTS KaTymiki. (Omaem: 0,125 Tu.)

3aayum Ha 5>

1, JIBa METALTAYECKUX CTEPXKHSA PacloNOXKEHR BEPTHKATHHO M 3AMKHYTHI BBEPXY
npoBozHuKoM. ITo HuM 663 TpeHUS 1 HADYIIEHHS! KOHTAKTA CKOMB3UT EPeMbINKa JUTHHOMH
2 cM, Maccoit 1 1. Bes cucreMa HAXOAMTCS B OJHOPONHOM MAFHHTHOM II0JiE, Y KOTOPOTO
nHayxama pasia 0,01 T, ¥ neplieBIUKy AsIPHA IIOCKOCTH PAMKH. YCTAHOBHBIIASICA CKO-
pocts pasha 0,8 M/c. Halprre conporusaense nepeMbraxu. (Omeem: 3,3 - 10° [Ix.)

2. KaTymika nHIYKTHBHOCTH THaMeTpoM 4 cM, nMeiomas 400 BuTKoB MeqHOMH nIpo-
BOJIOKH, y KOTOpoH IIOMAb HOTIEPETHOTO CeYeHH s paBHa 1 MM2, PacrionoxeHa B OJHO-
POZHOM MAaTHMTHOM NOJe. MarAUTHAS WHAYKIIMA STOTO NOJISL HAIIPaBeHa BAONb OCH
KaTyMIKY K PaBHOMEPHO uaMensercs 3a 1 c va 0,1 T, KoHigd kaTymiky 3aMKHYTH Ha
KopoTKo. OIpesie THTe KOJIMYECTBO TEILTOTHY, BhlAensomelics s karymxe 3a 1 c. Yaens-
HOE CONPOTHBJIEHHE MeJi paBHo 1,7 - 10® OmM. (Omsem: 2,95 102 [1x.) -

3. IIpoBonoynas KaTyImka AMaMETPOM 5 CM MOMEMEHa B OAHOPOAHOE MarHUTHOE
II0JTe MApA/LIENLHO e OcH. HEYKITNA oS paBHOMEPHO HaMensercs 3a 1 c#a 0,01 T,
Karymxa cogepxut 1000 BUTKOB MEXHOTO TIPoBOAia cevenneM 0,2 MM2 YieNbHOR co-
npoTusieHHe MeaH paBHO 1,7 10 Om-M. K kOHITaM KaTyIoKH nofikmoyes KOHAEH A
Top emxocTsio 10 Mk®D. Onpenennre 3apas Ha kouzeHcaTope. (Omsem: 1,95 - 107 Ko.)
Romanmee aananne

TlosTopuTs n. 86-90.

Vpok 122, 3neKTPOMarHHTHEIE ABICHUSA
(TeaTpaMaoBanmHbIit NOBTOpPUTETbRO-06001MaIOMNIt ypOK-3a4eT)

‘Ypok nposoauTcs B hopMe AMANOra OTLA C IOYEPHIO, KOTOPasA XUUeT CAATH 3a4eT 110
¢uanke. Yyampecs 3apaHee TOTOBAT COOGMIEHHSA 00 31eKTPHYECKHX, MArHATHRIX U 3JIeK-
TPOMAarHUTHBIX SIBJIEHHAX, CAMU OPTAHU3YIOT OLIPOC M TIOXBOAAT HTOTH TECTHPOBAHMS.
3azeiicTBOBaHA BCA TPYTMIA. YUHTENb THITL CIEHT 32 OTBETAMH M B KOHIIE YPOKa 060-
CHOBAHHO BhICTABJIAET KDKIOMY YYAMHEMYCS OLIEHKY: 32 IPaBHJIBHO BRITIONHEHHKIE TeC-
TOBHIE 3alaHUA — «YAOBJL», 32 KAKMKIA IPaBNIBHEIA OTBET ¢ MecTa — no 1-2 Gasra.

Xozn ypoka

Yuumens. CeroqHs y Hac 3aKIIOYHTENbHRH YPOK 10 TEME <«DJIEKTPOMArHHTHRE
aBneHus». JaBaiire nposeseM ero B GopMe UIphl, Y MeHs ecTh 3HaKOMSBIH. Y Hero
JI04b — Bamla PoBeCHHIA. Y JouepH npobneMn! ¢ yuebol. [laralite monpobyeM IOMoYb
PEIUTD 3TH MpobAEMHL. .

Omey. louka, ThI 4TO TaKast [PYyCTHas ¥ cepbe3ran? Uro sTo y Teba?

Houv. «Dusuxas. MHe HyXHO 0606MMTE 3HAHHA 10 TeMe «DNEKTPOMATHHTHBIE
ABNeHNA» ¥ DEMNUTh HECKONBKO 3ajiay. TONLKO 4 III0X0 MOHMMAIO TeMy, 3a/laiH pe-
IIUTH He Mory. Xo4eTcs OGIeRUs ¢ UHTELNEKTYaNbHEIMY PebITaMU.

Omey. Kak e TH MX y3Haemnb?

Hous. ITo pesybTaTaM BHIIOTHEHHSA TECTOBHX 3afialuit. (Ofpawaemca x xiaccy.)
¥ Bac Ha cTosax — TecToBbIe 3a%anus. HanumuTe cBon paMunHIo, rpymny ¥ OTMETETE
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NpaBRJIbHEIE OTBETH K3 TIPENOKEHHEIX BADHAHTOB, Ha paboTy Raetca 5 MuHyT. Kto
CAeJaeT, caaeT paboTy B xiopH. Ileparie nATEPO, BepHO BHINGIHUBIINE 32MAHHS, Hajle-
HYT [IAlKK <YMHUKOB» W 3aliMyT 5TR MeCTa (10xasvieaen).
Buinosmenye TecTOBLIX 3anaHul
(Cm. pasnen «CaMOCTOSTENbHbIE H KOHTPOMBHBIE PaGOTHI» )
Tpenoaasatens cobupaer TECTH, CAAET B AUOPH HA IPOBEPKY.
Kodw: npasunvivix omsemos:

Bonpocu
1 2 3 4 S
Bapuasta '
Bapuasnr { B,I| T B B B
Bapuaur 2 A r B r B

Omey. A rie B XH3HN IPAMEHAIOTCH NEKTPOMATHUTHEIE ABNeHUA? («Yynuxu»
NOCuEpedNO HAILIBAIOM GOPMLL NPUMEHEHUR.)
Hoxs. [1a, vo1, nan, cMotpu!
(Brmouaem c noMOWHI0 NYALMA GUAEOMAZHUMODON. Haunaemcanpocwomp xapmu-
s ¢ DUIUNECKAR XAPMUHA MUDA>, 6 POUECCE KOMOPORO BUKECHEH, 0CMANASTUSAA TUIEHKY,
3adaem xaaccy sonpocws: Umo nazvieaemcs nonem? Kaxosa ezo npupooa? Kavue eudvi nonet
cyuecmayrom? Yuaugecs omseuarom ¢ mecma. Ilodnumaem pyxy ooun u3 <ymnuxoe».)
Omey. UTo BB XOTHTE CKa3aTh?
1-ii ymnux. Y Hac ects MHTEpecHne coobnenns. Jlapalite NOCTymaeM X,
¢ Jlynpxn Tamssann Boarnabua kagenpy aHaromus B Bosnonbe B 1759 1., korna eMy
610 Bcero 22 roaa, U JONTHE TOAW HCCIEN0BAJl CTPORHHE CKesleTa . Jlums
4epe3s 12 seT OH Haya HHTEPECOBATHCS NEKTPHYECKUME ABJIEHUAME ¥ TONLKO B
1790 r., xorjia eMy HCMOIHUAOCH 53 rOfa, caeNal yAUBMTENbHOE HabmoOAEH e,
651aro;iaps KOTOPOMY €10 HMS COXPaHHJIOCH B HCTODHH HAYKH,
Paccxazsrsaior, 110 omipriTie Fanbpany — enas nems cyyaitrocTedt: ero sabonestmedt
JKeHe NPOIMCATH LieJTATeibHbNA GyAb0H 13 NIATYMAYBHX MAMOK,  Y4eHH i caM roTOBHJ
310T Oy7LoH. BOT Kak ONMCHIBaeT OH CBOE OTKPHITHE B CTaThe «O6 3MeKTPHYeCKHX
CHIAX [TPH MYCKY/IbHBIX ABYOKEHHSAXS, OIyGmkoratHON B 1791 r: «Korzia oamH i3 Monx
. TIOMOIIHIKOB CYYAIHO Yy Th-TyTh KOCHYJICA KOHLIOM CKA/IbIIENA BHYTPEHHETO GelipeH-
HOrO HEPRa JUTYIIIKH, MBIITLIH e€ KOHeSHOCTEH BAPYT COKPATHNCE, Kak GyATO OT CHTL-
Hoit cyroporus. [anssans coeTHHMI CKANBIEND C 43/1eKTPHIECKOH MAITITHOS»: COKpa-
IEHMSA MBI MHOTOKPATHO YBEJIMILUINCD. BrieyaT/eHHe Takoe, YT JATYIIKA 0XKHTal
¢ B TexHuKe OCHOBHEIME YCTPOHCTBAaMH, HCIONB3YIOIMMH ABJIEHHE BNEKTPOMAr-
HHUTHO HHAYKIMH, ABIAIOTCA T€HEPATOPH! 3/EXTPHYECKOTO TOKA, 371€KTPOABHIa-
TestH U TpanchopMaTophl. OCHOBHHIMHM YaCTAMU T€HEPATOPa ABJAIOTCA CTaTOP H
potop. [Tox neficreueM cTpy™ napa, rasa HAM BOAB POTOP GLICTPO BPAIMAETCH, # B
MPOBOXHMKAX CTaTOPa 61arofaps 3neKTPOMArHHTHOM HHAYKIHH BOSHUKAET BJIek-
Tprdecknll Tok. B anexTpoaBHraTeIIX TPOHCXOAMT APYTOE NpeBpaIeHHe: Tiepe-
MEHHHI 3MeKTpHYeckMil TOK, MpoTeKas Yepe3 NIPOBOAHUKH CTAaTOPa, 3aCTaBJAeT
poTOp Bpamathes. C TOMOMIBIO MEXaHNYECKHX IPACTIOCO6EHHH ABAXeHHE POTO-
P2 MOXHO NePeRaTh JeHTe TPAHCMIOPTEPa, 3CKATATOPY MeTpo, 3y6uaThimM WM pe-
MEHHKIM TIepeZiayaM CTaHKA UM APYTOTO MeXaHHYecKoro yCrpoicrsa.
¢ TpancdopMaTops! — aNEKTPHYECKHe YCTPOHCTBA, COCTOALME U3 CEPACHHVIKA M ABYX
KaTYIIeK ¢ PasHEIM YHCIOM BATKOB — 0OMoTOK. Ecun uepes oSMoTKy Karynixu ¢ Gon-

S
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[IMM YHCTIOM BHTKOB APOITYCTHTh liepeMeHHRI aneKTpiyeciatt TOK, T0 B 0GMOTKE Ka-
TYILDG C MAIKIM YHCIIOM BHTKOB HABEEETCS TOK OOMEIIelt CHARY, HO HATIPSOKEHHE Ha 68
KOHIL2X GyjieT MeHEIle, YeM Ha KOHLIAX [IepBInHOH 06MoTKu. Befts B afeKTpHdeckoif ceTh
HUNOH KBAPTHPH JIyYIlte UMETh HATIPSLKEHHE TIOHIDKEHHOE, 5e3012CHOe 71 KU3HH... B
CAHpaTel 21eKTPHUECKHX IAMIIOHEX. A CBET TAMTNIOYKH, KAK CHPaBez B0 3aMeTil Baa-
JMHD MasKoBCKHIA, 7151 HAC CTOJB Je BAKEH, KAK «XOPOIIMit CTHX ¥ GYKRaphy.

¢ Tlpexpacno paGoTaoT pasHOO6pasHble SNEKTPHYECKHE YCTPOKCTBA, H HaM celiyac
651110 GBI TPYAHO NPENCTABATL Cefe KU3HB 53 ANEKTPHIECKOTO TOKA. Y GHH3NKOB
POAWIACH MEICJIb 3AMEHHTD POTOP CTpYyeli pacKaeHHWX Ia30B, IU123MeHHOM CTpY-
elt, cocTosmel 13 CBOGORHKIX AIEKTPOHOB ¥ UOHOB. ECJIH NIPOITYCTHTD TAKYIO CTPYIO
MEXTY NOMOCaMH CHIIBHOTO MAFHATA, TO, IO 3aKOHY 3/1eKTPOMATHHTHON HHIYK-
LMK, B Helt 06A3aTeIbHO BOHUKHET AJIEKTPHYECKRIE TOK, — BEAb CTPYA-TO 3apaxe-
Ha H AsuxéTcA. HoBHIl THN ek TpHdecKo# MAIMMHES TIOYYII HA3BAHHE MarHU-
TOruAponmHAMUYECKoro reneparopa (MI'[[-reneparopa).

¢ C noMoumbi0 MEKPOCKOTIMYECKUX OHOPORHO HAMaTHHYEHHHX obnacreit (mome-
HOB) B ()ePPOMArHHTHAIX MATEPHAMAX MOXKHO <3AMOMHEATES (POPMY H XapaKTep
37IeKTPHYECKUX CHTHAJIOB. B BHfle TAKMX CHIHAJIOB MOXHO 3alIHCHIBATH TOJNOCA,
MY3HIKY, leRHe. Bcem H3BECTHa MaTHHTO(OHHAS NeHTa, IPEACTABISTIOmas coboi
TOHKYIO (hepPOMArHUTHYIO ILIEHKY Ha IONNMePHOH ocHoBe. OHa cHOCOGHA HONTO
COXPaHATD 3arHcanHy10 HHopMarmio. Celfyac HHGOPMALIIO 3aITHCHIBAIOT B IHG-
POBOM BHe, B BHe HaGopa ABOMYHEIX IMGP, IPHYEM 3aTIOMHHAIOT HE TOJILKO 3BYK,
HO H CBET, IIBeT, BUAMMOe H306paxeHue.

¢ MarnuTHOe none 3eMAH BpeMA OT BpeMEeHH H3MEHSIeT CBOIO OPHEHTALHIO, COBep~
Iast ¥ BeROBHE Koe6aHusA (LIHTeAbHOCTbIO S—10 THC. 1eT), B TIOIHOCTBIO Iepe-
OPHEHTHPYACD, T.6. MEH:AS MeCTAMH MAarHHTHBIE MOMOCH (2-3 pasa 3a MWITHOH
Jer). Ha 570 yKa3nBalOT «BMOPOXEHHOE? B OCAXOYHbIE M BYIKAHHYECKHE TIOPObL
MarHuTHOE [10/1€ OTAANEHHBIX 310X, [loBeNieHHe reOMarHHTHOrO MO HENb3A Ha-
3BaTh XaOTHMHHIM, OHO MOTIHHAETCA CBOEOOPAIHOMY <PaCITHCAHUIO.

¢ Hanpassenye H BeMIAHA TEOMATHHTHOTO O 3aJAI0TCS POIECCAMH, IPOHCXOIA-
M3 B AApe SeMud. XapaKTepHoe BpeMst IePenoTIOCOBKH, ONPefie/IIeMOe BHYTPEH-
HHM TBEPIBKIM A[POM, COCTARJISET OT 3 IO 5 THIC. JIET, 2 OLPEACNAEMOE BHEITHIM XHJ-
KAM SIpoM — 0K010 500 steT. STuMy BpeMeHaMH H MOKET O0BSCHATHCS HaGmonaeMast
IMHAMHKA TeOMATHUTHOLO [oNs. KOMITBLIOTEDHOE MOETHPORAHNE C YIETOM DA
HBIX BHYTPH3EMHBIX HPOLECCOB (KOHBEKIIMH, BOSHHMKAIOMEN B De3ybTaTe PA3eneHHA
TSKEJIOTO K METKOLO BEMIECTRA SApa B TPABHTALOHHOM TI0Je, IPUINBOB, BHIILIBAC-
MRIX [IepeMEHHBIM DaCTsDKeHMeM Bpamalometics 3eMIH 101 BO3AEHCTBHEM TIPUTSLKe-
nus HeBecunix Ten (JIyHst 1 ComHua), OTKIOHEHHS MACC B XKHAKOM SIIPE B HATIDABJIE-
HMH, NePIIeHTNKYIAPHOM OCH BpailleHHst 3eMuH, Tiox fefictaiem cunni Kopromica
TIOKA3a70 BOIMOYKHOCTH NEPENOJIOCOBKH MATHHTHOIO N0/ IPUMEPHO 32 5 THIC, JIeT.
Omey. Cnacu6o! 310 MHTEPECHO. A YTO MK Ha3HBaeM MATHUTHRIM noneM? (Om-

sem ¢ Mecma.) Kax uzofipaxaior cunosrie tuuu? (Omsem ¢ mecma.) Kaxkonn ocxos-

Hule cBOMCTBa cUNOBBIX AUHHU? (Omsem ¢ Mecma.) Kaxast ¢puandeckast eTAuuHa

XapaKTepH3YyeT MarHUTHOE nosie? (Omsem ¢ Mecma.)
2-1i ymuux. Tlpennaraio nocaymars coobmenus 06 HCTOPHH OTKPHTHSA 5]1€KTPO-

MarHHTHHIX sIBREHHIL. .

¢ Cpem nocnefoBaTeNel CIABHOMO GOJOHEKOFO aHATOMA HAINEJNCS ONMH BHAMATENb-
nut Ou3nk Aneccasapo Boasra, sameTuBindt OfHy HeSHAMUTENIBHYIO ACTANE OB

3 B. A. Bonkos, 10 xi1. _
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TOB C <KNBOTHBIM 3IEKTPHYECTEOMS, Ha KOTOPYIO He 06paTi BEiManis caM [ambsa-
HIE: KOTAA K JATYHIKE IPHCOSARHATH IPOBO/AA H3 PaSHOPOHHX METALIOB, MBIIIIEYHbIE
COKpAIIEHUs CTAHOBIHCH CHUTbHee, BOJSTA eI, HTO JTBa METAILIA, Pa3eleHHRIE
TeJIOM, B KOTOPOM MHOTO BOZbI, XOPOHIO nponozwmeﬁ 3NeKTpUdecKuH TOK (IATYIIKA,
6ea coMIHeHmil, MOXKeT GHITH OTHECEH2 K TAKHM TeaM), POKIAIOT CBOKO COGCTBEHHYIO
3NEKTPHYECKYIO CHITY. CMesioe M HeoXailanHoe pexnonoxenne! Pematonmit axche-
pumenT Bosera npoBen... Ha camoM cebe. «51 HakIaIBAIO Ha 11a3HOe A6JI0K0 KOHEH
OJIORSTHHOLO JTHCTOYKA, 6EPY B POT CEPeOPAHYI0 MOHETY HIIH JOXKY U 3aTEM IPHBOXY
06e 5TH O0KIIAAKH B CONPHKOCHOBEHHE TIPU MIOMOIH ABYX META/LIMYECKHUX OCTPHii, —
OIMCHIBATI YUeHR CBOif OPHTHHANTBHEI HH3HUYECKHIT ONMT. — DTO OKAIBIBACTCA /0~
CTATOYHREIM, YTOOB! TOTYAC JKe MJIM KAXKABH Pa3, KaK POH3BOAUTCS COPHKOCHOBE-
HWe, IOJIy4YNTh ABJIEHHNE CBETa NI NPEXOISILelt MOJHIMH B I3y,

20 mapra 1800 r. B muceMe k capy JIxo3edy Bonkcy, npesnnenty JIOHROHCKONO
Koponesckoro obmectsa, Boasra ioapo6Ho pacckassiBaeT 06 U3oGPETEHHOM WM
HOBOM HCTOYHHKE 3JIEKTPHYECTBA: <...51 B3S HECKOJIBKO IOKHUH KPYTIBIX MEIHBIX
IUIaCTHMHOK, a elne Nydine cepeOpAHLIX, AUAMETPOM NPHMEPHO B OFMH AONM, U
TaKoe K€ KOJNHMYECTBO OJIOBAHHHIX WIH JIyUlle UMHKOBHX ILTACTUHOK. 3aTeM K3
MOPHCTON0 MaTepHana, KOTOPBLY MOXET BIUTHBATD H YAEPXKUBATh MHOINO BJIaTH
(KapTOH, KOXa), 1 BRPE3as JOCTATOYHOE KOJIHYECTBG KPYxKoB. Bre 5Tl nutacTuH-
KH A paCTIOJIOXHJI TAKHM 06pa3oM, YT0 METAJLIN HAKIAABIBATHCH ADYT Ha ApYTa
BCErZd B OIHOM U TOM e [OPARKE U YTO KaxJasd Napa MAACTHHOK OTAEIANACH OT
cexyomel BAAXHEIM KDYXKOM H3 KAPTOHa HIH KOXH...» DNEKTPOXHMIYECKHE
6aTapes, KOTOpHE CHAYa/Ia HASKBANKC <«BOJILTOBHIMH CTOJIGAMI», HAYANH CBOE
noBeqHOE HIECTBHE N0 3eMHOMY miapy. 13 ra6oparopuit yu4eHNX OHE TIPOHHKIN
TIOBCIOAY, B CAMEIE OTHANEHTIBIE YTOAKH 3eMiu, — Beflb YAOSHHE NIepeHOCH e Pa-
IAVOTIPHEMHHKH, MATHHTOGhOHBI, TeIEBH30PK. paboTalOT TaM, IJI€ HET 3HAKOMON
SIEKTPHYECKOI! POETKH, 671aro/iaps MAEHBKHM H EMKHM 3eKTPOXHMIECKUM 6a-
TapeiikaM, a aBTOMOOHJIM TPOT2IOTCA B MYTh, IONYYUB CANbHEIH HMITYJIBC 3NEKT-
PHYECKON0 TOKa 0T 60J1bIoli CrapTepHO#i aeKTpoxuMHUYeckoil 6atapen. Habpas
JAOCTaTOYHOE KONHYECTBO MOHET H3 Pa3HHIX CILIABOB H KAPTOHHBIX KPYKKOB, KaK-
JbIfi DIKONBHUK MOXET COCTABHTH HCTOYHHK TOKA 110 pelenty Boaurhl.

B aexa6pe 1801 r. Aneccanzipo Bosmsra niocte zoxnaza so MpaHIysckolf akaeMan HayK
noxyyaeT U3 pyk Hamoneona Bosikinnyio 2070Ty10 MeiATb, IPHCYKAAEMYIO 33 BHIAIO-
Iivecs JOCTHXeHNS B HayKe. BokTe B 310 Bpems 56 €T, OH onpoBepraet cBoeii cyas60it
YCTOABIIEECS MBEHHE, YTO OTKPLITHS B (PM3HKe COBEPIHAIOTCS TOMBKO 10 30. Hanmoneon
BeETTA OMHuA 0 BourTe, miuTas K HewMy, BUMO, He TOMBKO MIYO0KOe YBaKEHHE, HO I
CepAeYHYI0 MPHUBAIAHHOCTS. KOT/a [IepBOOTKPHEBATENS HOBOIO HCTOTHHKA AIEKTPHYeC-
X0t SHEPTUM XOTeJ OCTABHTD YHUBEPCHTETCKYIO Katdheapy, To HanoneoH cxasan: «..106-
Pphiit reHepa IoJDkeH YMepeTh Ha ToJe YeCTH», — H IIPOCHU [iepeAaTs Bonkte, YTo ecnu
yTeHue JIeKIHii OTRIEKAET eT0-0T HCCASR0BATENLCKON PaGOTH, TO «...6CIH X0UeT, YCTh
YnTaeT OMHY JEKIUIO B rofiy. BoTsTa 0CTANICA B YHUBEPCHTETE.

B 1821 r. HemenxuM pusnkoM T. 3eebexoM 6b1 H306PETEH eMM1e OMH HCTOYHUK TOKa
— TepMoaniexTpiyeckiii. OKasanock, 4To, HarpeBast TeIIOM PYKH, ILTaMeHH CBEYH
MJIH KEPOCHHOBOM JIAMITH criaif ZBYX IPOBONOYEK U3 PA3HBIX METANJIOB, MOKHO TI0-
JYYHUTb 3aMETHOE 3JeKTpHdecKoe Hanpsokende. Cam Boskra ckpoMHO MMeHOBAT
CBoe H306peTeHHE «HCKYCTBEHHHWIM 3/IEKTPHIECKUM OPTAHOM» H IIPE0XKMT B YECTD
TannpaHy HasWPATh 3M1EKTPOXHMMYECKHE GaTapeiiKH «rabBAHWYECKHMH d/IeMeH-
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Tamu>. BoJETa HOAAT CBOHM MHOTOUMCHEHHBIM NIOTOMKAM B HayKe IIPHMEP, A0CTOM-
HH nofpaxkanns. M He moToMy nM Tak HacTo JO CHX NOP HCTIOAb3YETcA TEPMUH
rafbBaHHYECKHe 3IEMEHTHI, KOTOPhI aBHO YiKe TUIIETcH 6e3 KaBhYeK...
Tleppuift BAKHEIH 3aKOH 3MEKTPHYecTBa ORI yeTaHOoBNeH (hpaHIy3ckuM bHIHKOM
1lapnem Kynorom B 1785 1. — 3ag0ro 20 ¥306peTeH s ralbBaHHYECKHX IEMEHTOB.
Dopmymposkoii 3akoH KynoHa yusirre/IHO HaTIOMHHAET 3aKOH BCEMHPHOTO THIOTE-
HEST: CHJIa B3aUMOZEHCTBYSL IBYX TOYEHBIX HETIOBYDKHAIX Tel B BaKyyMe IPAMO IIpo-
MOPIMOHANLHA TPOH3BE/ICHIIO HX 3aPSA0B H 05PATHO IPOTNIOPIMOHANHA KBA/IPATy pac-
CTOSHHA MeXy HiMH. Kaxk ke cymest KyZIoH OTKPEITE 3TOT TOYHRIH (hHaMyecknii 3aKoH,
IPAKTHYECKH He OQNaZAs IPUBLIMILIM HaM Ja00PaTOPHEIM 06opyoBaHueM?
Hicnons30BaHANI NpHeM JMITHHI Pas I0Ka3WBaeT, Y4T0 H306peTaTebHOCTD Ye-
JIOBEYECKOTO YMa He 3HaeT IPaHuLl... PacCTOsHHAE H CHUTy B3auMoeicTBHA MeXIy:
3apsiaaMi (HPaHITY3CKHH YYeHbIH onpeesisii ¢ OMOIIBIO TeX JKe KPYTHILHLIX Be-
COB, KOTOPLIMH N1071b30BaNCs: KaBeHTHNIT AN HCCIIeXOBAHHS CHIILI TATOTEHHS MEACTY
aByMA TelaMH. A kak KysioH (¢ momomisio Kakoro npufopa) cymen HaliTH BeTHYH-
Hy 3apsifioB? OH MPOCTO 3TOTO He Jenal, CNIPAaBEUTMBO PEMUB, YTO JUIA €T0 HCCie-
ZIOBaHHIA He HYXKHO 3HAaTh aGCOMOTHYIO BE/IMUHHY 3JEKTPHYECKOTO 3apAa, 10CTa~
TOYHO HMETD /1B O[MHAKOBHIX HITH ONpE/IENIMTS, BO CKOJILKO Pa3 OfMH 3apsza GoAbime
APYTOTO. 3apS/IHB OfMH METALTHYECKHH MAPHK TPEHIEM O CYXYIO TKaHb, MOXKHO
TIOHECTH K HeMy APYTO#, He3apskeHHbIN: MPH CONPUKOCHOBEHHH ABYX MAPHKOB
3aps/(l KOJKHKL Pa3RENUTHCA IOPOBHY MEX Ty HUMH. Ecau x oHOMY U3 HIX Gy et
TIO/HECEH HIADHK U3 TOTO JKe METAJLIA, TO OT NIePBOHAYANBHOIO 3PS/ OCTAHETCA
TOJNBKO YeTBepTast $acTh. BOT Tak, OCTPOYMHO H Jerko, Aenmi Kysion azexTpryec-
KM€ 3apAAK Ha paBHble YaCTH, YTO W NO3BOJUIO eMy OTKPHITE 32KOH, KOTOPHIH
TIOATBEPMIIN TouHeiilIe COBPEMERHRIE A3MEperns!
CJiexyer BCIOMHHTD, YTO BCE 3T0 MPOHCXOAMIO B TE falleKHe BpeMeHa, KOoTa 60un-
IIHHCTBO YYEHKX Pa3/iesIsii 3NeKTPHYECTBO Ha BA BUAA: CTEKASAHHOE H CMOIA-
Hoe. OCHOBaHHe GEUIO G4eHb «CePhe3HbIMY: CTEKIISIHHAS IAJIOYKA, IOTEPTAA O IeNK,.
MIPMTATHBANIACH K AHTAPIO, KOTOPHI 371eKTPH30BANH € MOMOMIILIO MEXOBOH MIKyD-
xn, HO JBE 3aPSXeHHhIC CTEKIAHHEIE TATOYKH OTTANTKUBANHCh APYT OT ApyTal 3Ha-
VT, CYILECTBYIOT ABA THITA 3aPAIOB: OTPHIUATENLHEE, «TI06AImes IHTAPHYIO CMOJY,
M TIONOXHTeNbHRE, Ocefalomue Ha crevie. OnnTH Kynoxa toxe, xasanocs 6w,
TIOATBEPAIANH TAKOH BRIBOJ: DIADHKY, 3DAKEHHEIE Pa3HBIMH CIIOCOGAMHE, BeIH
cebs NOXO6HO CTEKIAHHNM NAJOTKAM H KYCOYKAM SHTADA...
Kax noxasanu akcriepHMEHTaIbHEE HCCICROBAHNS aHTTHIICKHX YYeHBIX, MEKDO-
OPraHU3MK, 06KTAIOMYE B BOAC ITABATENBHLX Gacceiiion, yHIUITOMKAIOTCS ropas-
JI0 KHTEHCHBHee, eCAH Nepe]l BReJICHHEM B BOLY XJI0pa npeapapuTensto o6pabo-
TaTh €€ MarHHTHHWM NojeM. X omuTH mpoBoauauch TakK. J[Ba akBapuyma
BMECTHMOCTBIO 25 JI ObLTH HarnoHeH b BOKOH N3 6accelina. QN M3 HUX CAYXUN
KOBTPOJIBHKIM, a B PYTO# BOAa ONazana, Mpoi/is cCHavasa yepes Tpy6by ¢ 3akpern-
JIEHHHIMH Ha Hell TpeMs OCTOSHHHMM MATHUTaMH. [IpoaHanu3nposas npoby 31oit
BOJ{HI H CPABHHB €€ C KOHTPOJILHOI, HCCAEIOBATENH YCTAHOBHIIH, YTO OMATHHYEH-
Hasl BOJIa caMa 1o cefe He OKa3asia Ha MHKDOOPraHH3MK HMKaKoro zelicreus. Ho
KOT'Za B Hee IOGABHIHN XJI0P B TAKOI 3Ke KOHIEHTPAIINH, KAK B KOHTPOTHHOM aKBa-
pHyMe, TO KMIIEYHMX NMAT0YeK OKA3aKr0Cch Ha TPeTh MeHbIme. Kpome Toro, yposens
CofepXaHHs XA0pa Nafa B o6uyHoH Bolle Ha 209 6HicTpee, yeM B OMarBHYEHHOR.
Ceiltuac y3eHbIe BRSICHSIOT IPHYHHY STHX ABICHUH,
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JKcnepnMeHTH (PPAHIY3CKHX YHEHRIX TIOKA3a)H, YTO MMITYALCHEIM MalHUTHRM
MI0JIeM MOXHO CTEPHIN30BATS NMUTERLe TPOAYKTH. VIHTeRCHBHOE MaTHUTHOE TIONE,
IIPOHUKAA Yepe3 CTEKIHHYI0, KAPTOHHYIO H ILIACTHKOBYK) YTIaKOBKY, YHHYTOXAET
MUKDPOOPTAaHU3ME! TU60 enaeT ux Heak THBHBIMA. TIpHuMHL Takoro AeficTBns noka 4
Heu3peCTAHL. Bkyc u numepas HeHHOCTh NPOAYKTOB IPY 3TOM He CTPAIAIOT, a CPOK
XpaHEeHUS B repMeTUYHON Tape 3HAYNTENLHO YBEAMIHBAETCS. L
Omey. Kak onpenenuTs HanpasieHus BEKTOPa MarHATHOMH nHAyKimu? (Omeem ¢

3-ti ymnux. [pepnarato NPOAOTRATE IKCKYPC B HCTOPHIO OTKPBITHA.
JHenaTHamaTHi BeK, BUAMMO, B Ha3uAaHue [BAAIIATOMY, BEKY Y3KO# HayuHol crie-
UHMANTH3ALHH, TEPEHUMAET IPEKPACHYI0 TPAAUIMIO BOCEMHALIATOTO M OCTABJseT
HaM naMsTh 00 YAMBHTENLHO PA3HOCTOPOHHHX Y4EHEIX.

Xanc Kpnctuas 3pcrell Moxy4iI 300TYI0 MeAab ipu oxon4yany KormenrareHcko-
TO YHHBEDCHTETA 32 JHTEPATYPHOE 3cce «[PDAHMUE TI033AK M NPO3Es, NPEACTABHE
OIHOBPEMEHHO XMMIYECKOE HCCTIEI0BaHNeE O CBolicTBax menodeit. luccepraums, 3a
KOTOpYI0 JpcTeli- ObUI YIOCTOEH 3BAHUSA Z0KTOPa GHACCOMDHH, TOCBSAIIEHA MEHITH~
He, CBOM CAMOCTOATeNbHRE MCCNIEROBAHMS OH Ha4aN B YHHBepPCHTeTe Ha kadenpe
apManeBTHKH, e HIY4aTH 1EKAPCTBa, a cTal npodeccopoM 1o Kadeape PpH3NKH.
BosnukHOBEHNE TeIL1A TIPU IIPOXOXKAESHHH TOKA OT Ia/IbBAHWYECKNX 3eMEHTOB Je-
pes TOHKYIO IIATHHOBYIO NPOBOJGYKY HE KABaso SPCTEAY NOKOS. «INeKTPHYECTBOH
TEILIO0 B3aUMOCBA3AHK], — LYMAJI OH, — HO, BO3MOXHO, HMEeTCA HeYTo obliee MeXLY
JIPYTHMH Pa3HOPOAHKIMH # BHETIHE HETIOXOXHMMU ABNECHHSIMH, HalIPHMep MEeXTy afieK-
TPHECTBOM M MarHeTH3MoM?» TOBOPAT, YTOGH NOCTOSIHHO NOMHUTD 06 310l PO~
6ueme, IpCTen BCe BPEMSI HOCHA B KapMaHe HeGOoAbIoH MarHuT... :
B 1813 r. Dpcrea namier B ceoeM TpyAe «Mceneaopatine BASHTHIHOCTH XMMHYECKHX Y
3NEXTPUYECKIX CHIT», BhilliemeM H3 niedaty 8o Dpaurun: «Cnegyer ncnpoGosars, He
TIPOH3BOMTHT /1 BNIEKTPHYECTBO. .. KAKAX-THGO {eHCTBHIT HA MATHHT...» [IDOXOHT ceMs -
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*niet. Bechoif 1820 r. Ipcrel BriepBHIE 3aMEYaeT, YTO NPH POXOHKIEHUH AEKTPHYECKO- -

TO TOKA JIeXKAmas PAJOM C TTPOBOAOM MATHWTHAS CTPENKA HAYHHAET OTKIIOHSTHCA. |
Tlocne cenmu net 06RyMLIBasii CEAYIOT TPH HEJEH AMXOPALOTHBIX SKCTIEPHMEHTOB,
OO6HapyuBaeTCs, YT0 Ha IOBOPOTHE CTPENKH BIHAET €€ YAANCHHOCTb OT IPOBOAA K
INEKTPHUYECKOE HANIPSDKEHME FATHBAHWYECKONO ATIEMEHTa; MATEPHA TPOBOZA 3HAYe-
HMA He HMeeT. DPCTeX OTMedaeT CTPaHHYIO Bemib: CHJIA, HefCTBYIONMAs MeX [y MArHH:
TOM H JIEKTPHYECKHM TOKOM, HalTPABJieHa He 110 IPAMOR, CoeftHHAIomed HX, a neprex
mKyasproX Heft! Bckope on pazonurersegynmiM yaenniM Erponnt crmxomqempex
CTPaHHYKAX, HASNBAEMYIO, 110 OORMYAI0 TOTO BPEMEHH, MEMYApOM, B KOTOPOH OIIHILIET i
'A

rcconar s

H

cBou ornniTH. B Memyape Dpcreaa Haiiaer orpaxenue u Tonkoe HabmogeRue, 4To |

_ <MATHWTHBIH 3¢XpeKT 3AEKTPHIECKON0 TOKA HMEET KPYTOBOE ZBIDKEHHE BOKPYT HETOY,

Byxaro npoBox OKOIBROBAH MATHHTHBEMH CHAAMHM...

Yuenuit cexperaps dpaniysckol akaxemuu nayk Mpancya Aparo IHaKOMATEH C*
onbrramu 3pcreia p XKenese u 4 eentabpa 1820 1. fenaer B [Tapuxe Ha 3acenanun
Axajiemuu ycrHoe coobinente o Bux. OnsTa Spcreia nopaswnn Aparo, Beap o
CaM YK€ MHOTO JieT COBHpaeT CBeJleHHA O CBA3M aTMOC(EPHHIX 3MEKTPHHECKHX ! }
ABJenHii ¢ HOBEIEHHeM MATHUTHEIX BEIIECTB ¥ NOTOBHTCS CTaBHT JaGOPATOPHKE ;
3KCTIEPHMEHTH! ITO IIPOBEpKe CBOMX Iipeuonoxenntt. YaacTBy# B paboTe sxcHepT- 3
HOM KOMUCCHH 110 BHACHEHUWIO IPAYKH KOpabreKpymeHuii, Aparo 3ameqal, 4to y j
KopaGaeii Mocie CHIILHOTO HITOPMA Ha MODe CTPEJIKH KOMITACOB IOKaJWBATH B



¥pox 122. DneKTPOMArinTHHE ARICHUA ) 69

PasHEIE CTOPOHA, 2 XKeJe3Hbe npeaMeThl Ha GoPTy CHIbHO HaMarHHYHBAJIHCE.
Buisparb 3TO MOT/Ia TOABKO MOJHMAL...
Bosnnenue Aparo nepefanoch WieHam akafgeMmmy. OHH IIpoOcAT Aparo Ha 3acefia-
HHUH, HaMedeHHOM Ha 22 ceHTAGps 1820 r., NIPOXeMOHCTPUPOBATH UM OMKITH Jp-
cTega. BurMaTensHO caymaeT Aparo Bhaiomuiics MaTeMaTHK Auape Mapu
Awmnep. Y Hero poxaaercs NPOHUIATEABHAS MBICb: CJIH TIPOBOAHHK TOKa BCEra
OKPYXEH MaTHATHLIMH CHJIaMH, TO «3/IeKTPHIeCKHH KOHQIHKT» (IIONb3YACD BhI-
paxceHMeM JPCTezia) AOJDKEH BOSHUKATE He TOJILKO MEXAY TIPOBOJIOM M MarHHTHOM
CTpeskoH, HO M MeXY ABYMS IPOBOJAMY, IO KOTOPWIM TedeT Tok! B Teuenue roro
3HaMeHaTeJbHONO 3acefaHMA THyOOKM TEOPETHK MPEBPAINAETCH B YRIECYEHHOTO
IKCIIepHMEHTaTOpa. 32 ceMb AHEH AMIIep KOHCTPYHPYET OPUTHHANBHMIH 3/1eKTpH-
yeckuii 1puGOP ¥ Ha CIeAYIOINHX 3aceRaHMAX akanemud, 11 u 18 centabps, reMon-
CTpUpYeT IPHCYTCTBYIOHIMM B3aUMOJefCTBHeE ABYX MPOROAHMKOB ¢ TokoM! Ecym B
060X IPOBOAHHKAX INEKTPHIECKHE TOKH TEKYT MAPAIIENBHO APYT APYTY B OTHOM
HallpaBieHHH, TO OHH NPUTATHBAIOTCS; 3TH XK€ IIPOBOHUKHN OTTANKUBAIOTCS, KOT-
Za TOKH B HHX TIPOXOJAT BO B3aHMHO MPOTHBOIIONOXKHHX HaNpaBleHNAX. 3aTeM
AMnep BRIBEZIET IPOCTYI0 GOPMYTY, KOTOPAS! IO3BONUT PACCUUTATh CUILY B3aMMO-
IeliCTBHA ABYX MPOBOAHKKOB B TOM CMY4ae, KOT/Ia ORH YCTRHOBJIEHH TIOK YTIOM
apyr x apyry. @opMyna 6yeT HasBaHa BIOCAEICTBHH 3aKOHOM AMIIEDA...
Amniep mpofosKaeT cBOY ONkIThl. CBepHYB IPOBOAHUKM B BHIE ABYX cnupaiedt,
MONYYHBIIMX HA3BaHHE COJEHOMAOB, OH JIOKA3HIBAET, YTO CONEHOMUAM, YCTAHOB-
JIEHHKIE PAJIOM, ITPH NPOMYCKAHNU TOKa BEAYT cels NOR06HO ABYM MarHHUTaM. AM-
Tniep HoCieyeT Bausfiie MarHUTHOTO NoJist 3eMJH Ha IBIDKeHHe IPOBOJIHAKA, CO-
JIEHOMIA W METANINIECKON PaMKH C TOKOM.
OH BHICKa3HIBAET ONEPEXKAIOMYIO BPeMst MBIC/b O TOM, YTO MarHHT, B CBOIO Ove-
pes, IpeAcTaBiseT coboi COBOKYNHOCTb TOKOB. B MarnwuTe, cuutaet AMIep, ecTb
MHOXECTBO 3JIEMEHTAPHHX KPYTOBRIX TOKOB, TEKYIIMX MEepIEHANKY/ISAPHO K €ro
ocH. Tak u kaxeTces, 4To GOPaHIy3cKHil yueHH yXe 3Ha€eT 0 HelrpephIBHOM ABHXE-
HUY 33DMKEHHHX YAaCTHI BHYTPU KAXKIOTO BEIECTRa, 00 OTKPHITHH 3NeKTPOHa, O
TLIAHETaPHOM CTPOEHHH aTOMA, IoKa3aHHOM PeaepdopiaoM yepes cronerre. Ceon
coofmeHus Ha 3acefaHNK aKaTeMUH AMIIep 3aKIOMUJ c1oBaMu: «B cBs3u ¢ aTum
Sl CBEJI BCE MATHUTHHE ABJIEHHS K YHUCTO 3JIeKTPUUECKHM 3¢ beKTams.

¢ Tlpoiizer MHOIO J€T, ¥ OTKPRITHSA AMIEpa JIATYT B OCHOBY METO/R OIPEeeHNA exy-
HUIH 3eKTpHieckoro Toka. Ha IX Mextysapoznoii koHbepeHIMH 0 MepaM ¥ Be-
caM B 1948 r. 6yzieT peilieHO CYMTATb OCHOBHO# aneKTpiueckol emuuuue# 1 ammep —
CHLAY TOKa, IPH KOTODOI Ra TaDA/LTETLHAIX HPOBOXHHKA THHGH B 1 M B3anMozeii-
CTBYIOT ApYY C ApyToM c cruioit B 0,000 000 2 H. O cunnt Toxa 1 amnep npousoiizer
€/MHMIIA KOJIHYECTBA 3MEKTPHYECTBA, HA3BAHH2s KYJIOHOM, eHHHIIA HATIDSDKEHASA,
KOTOpast NOJAYYHUT HAHMEHOBAHHE BOJIBTA, MHHIA CONPOTHRICHU A, IMEHYeMas OMOM.

¢ OueBUAUN PacCKA3HIBAIH, YTO HjeH AMNepa GbiIA CTONb HOBH, YTO MHOTHE yJle-
HH DpaHiy3croil akafieMHyt IPOCTO He HMOHANH MX PEBOMIOLIHOHHOTO HAayYHOTO
cMhicaa. «UTo ke, COBCTBEHHO, HOBOTO B TOM, YTO Bbl HAM COOGHIRAU? — CIIPOCH
Ha 3acelaHH OJMH M3 HUX, obpamasch k AMiepy. — Camo coboit sacHo, ¥To ecu
JIBa TOKa OKa3HIBAIOT JeliCTBHE Ha MarHATHYIO CTPEJIKY, TO OHH OKa3hIBalOT fieli-
CTBHE M APYT Ha Apyra?» 3a AMIiepa ero ONMOHEHTY MTHOBEHHO OTBETHJ Aparo.
OH BRIHY. M3 KapMaHa 1Ba KJTI0Ya ¥ CKa3a: «BoT kax bl U3 HUX TOXe OKa3hIBa-
eT feficTBHe HA CTPEJKY, OHAKO Xe OHYM HHKaK He IeHCTBYIOT APYT HA ApyTa...¥
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B FepManun co3fian HOBLYN THIT aKKYMYIMTOpa. B HeM BMeCTO pacTBOpa KHCAOTH,
B KOTOPbIl NOTPYXeHH 2IEKTPOAD!, MPAMEHEHa NAcTa, dNEKTPONAMH CTYXRAT JHC-
Tot GOJIBIH, 2 KOPIYCOM — ILIaCTMAcCORLI Memoyex. HOBRNHA akKKyMynaTOp A€roK
¥ HACTOMBLKO KOMIAKTEH, YTO MOXeET Pa3MeCTHTHCA B IACTHKOBOMN XapTe Aas
SatxoMaTa; KpOME TOTO, EMY MOXHO IIPBXATH MOOYIO (POPMY, a 10 3EKTPHIECKHUM
fHapaMeTpaM OH MIPEBOCXOAMT Han6oJee pacnpOCTpPaHEHHNE HilHe JINTHEBHE ax-
KyMyasTopH. VL, 4T0 TOXe HEMANOBAXHO, HOBHIM AKKYMyNATOD GE30NACEH B IKCTI-
JMyaTalEy Kak Anst o0CIy)XHBAKOIIETO IEPCOHANA, TAK H JUIA OKPYXA0omeH Cpenl.
[epawuit neficTayromust o6pasert yxke HITOTOBJIEH.

Jlaxe Ha CTpeAHLIX THJIB32X H IIATPOHAX COXPAHSIOTCA OTICHATKH AAIBICS YeA0Be-
Ka, BJIOKHBINIENO X B OPYAME, —~ OHH MOTYT GHITb BHMBNIEHH 110 METOHKE, Pa3palio-
TaHHol cienamcraMy CapaToBCKONO IOPHAMYECKOND HHCTHTYTA. [IoMecTHB I'ib-
3y MM NATPOH B NEXTPHYECKOE NOTe B KAYECTBE AEKTPOAA, HAITLISMIOT HA HETO B
BaKyyMe TOHKYIO METAULIHYECKYIO TUIEHKY, H Ha Hell CTAaHOBSATCS OTYETIIHBO BIHLL
OITIEYaTKH, KOTOPhIE BIOIHE MOXHO HACHTH(GHIMPOBATE. 3TOT c1Iocob JRET KPHME-
HAIMCTaM BO3MOXHOCTD HAIEXHO YCTARHOBHTH JIMYHOCTE HPECTYIHHKA B IOCTAaTO4-
HO CHOXKHKX CHTYAIBISX, KOTZIA APYTHE YIHKH OTCYTCTBYIOT HIIH COMHHTEIBHE,
Omey. BuxoauT, anexTpayeckne H MaTHUTHBIE SBJCRHS TECHO CBA3AHE MEXAY

co60oit? A yTO NMPOM3OHTET, ECAH MPOBOAHHK C TOKOM NNOMECTHTH B MATHMTHOE NoNe?
(Omsem c mecma o desicmenu cunm ANnepa i o npasire 2660l pyxu.)

4-i yunux (noduumaem pyxy). MoXHO MHE PAcCKa3aTh O PSAE HCTOPHYECKHX

¢GaKTOB, a TAKIKE O NOCACTHAX FOCTHACHUAX, CBA3AHHKYX C ANEKTPOMATHUTHHIMH SB-
NCHHAMH ?

L

Tam¢pu [[38H cran npodeccopoM B 23 rofa. Bacwlomxymmmubnnamonycnm
C/AENATH O4EHb MHOTO: OTKPHUI HECKOIBKO HOBNX XMMHYECKHX IMEMEHTOR, CYMeN ¢
TIOMONTLIO AIEKTPHYECKOIO TOKA BHACIMTD K3 PACIUIABA COJIEH HX COCTaBHRbIE YacTH,
B TOM 9HC/IE 09D YHCThIE MeTaiAbl, H300De) MAXTEPCKYI0 B3PHIBOGEIOHACHYIO TaM-
1y, obHApYRWI 06eaBoNHBaoIHe CBOHCTBA JAKHCH A30Ta H NPEJUIOKI IPHMEHATD
€€ BO BpeM#A XHPYPIHSECKHX OTIeParHii, AOKa3a]1, Kak NOJIE3HO 3aMEHATH BOAY B FJIbRa-
HEMECKHX JIEMEHTaX KHCIOTOM}, — 5T0 B HECKONBKO PA3 YBETHYHMBALT CWILY B/EKTPH-
YECKOro TOKa, NIONYJaeMOr0 OT TANLBARIYECKONo AIEMEHTa, H300peTeHHnoro Anec-
canzpo Boimroit Jisea 3acayxstn MHOTO HAyYHEIX M obmecTseHubx Harpas, 6uur
us0pan npesuentouM Jlonaonckoro Kopanesckoro ofmectsa.

Ho na sonpoc 0 caMoM G0ABLIMOM OTKPHTHH B XH3HH OH OTBETH: «CaMbiM BeNH-
KHM MOHMM OTKPHTHEM 61in0 oTkprTie Dapasess. Y ox, HecoMReRHO, Npas.
OnmuH U3 NCTOPHKOB HAYKM CNIPAaBEANHBO MHCAT: <..paGOTH APYTHX YYeHHX —
Kynona, Fanspanu, Spcrena, Aparo, AMniepa — NMpeACTaBasIN.co6olt OTAeNbHNE
“mmx”, TorAa kak Dapazelt BOABUT “rOPHYIO HENb” H3 B3AHMOCBSI3aHHBIX paboTs.
Qapanelt cyMen 3HAMHTENBHO ONEPENUTS CBOE BPEMA HE TONBKO CYThI0 CALTARHEIX
HM OTKPHTHH, HO H NeILHLIM NOAXOA0M K HayYHOMY TBOPYecTBY. OH CUMTaA, 4TO
Heo6XOAMMO HCKATh OGIIHOCTL PAsSHHIX MPOHECCOB B IPHPOAE, H3YYATh <TOYKH
COTIPHKOCHOBEHUS» 0BnacTell 3HaHMA, RGO HA CTHKE HAYK MOXHO o0HapyXuTh
COBEpIIEHHO HOBhIE 32KOHOMEPHOCTH HCCNEXYEMOTO SIBJIeHHSI.

Ha croixe ¢puanxy ¥ xumuy crenannl paborar Papages NG HIYYCHHIO BIHIHUS
3MEXTPHYECKONO TOKA HA OCAKACHHE H PA3I0XEHHE BeMECTB H GRUIH YCTAaHORMIEHH
JIBa OCHOBOTIOJIATAIOMMX 3aKOHa SMEKTPON3a. V3ydad cXOACTBO ¥ pas3iH4He or-
THYECKHX H aneKTpudeckux asnenus, Mapaneit noxasan, YT0 3NeKTpUYECKNH TOK
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MOXET yCHIHBaTh H 0cnabasaTh cBeT. M xoneuno, rnasHoe — Mapageit nokasan
OKOHYaTeJIbHO, YTO 3NEKTPUYECTBO U MarHETH3M HEpPa3PhIBHO CBSI3aHBIL.
OnuHHaxIATD JIET NIOCNe OTKPHTHIL IpcTena m AMnepa pasMuintasin PDapazeii Hag
aT0il Mpo61eMoit. DNEKTPHYECTBO ABHO 01a/taeT MaTHUTHOM CIIOIL, M TEMEpb OCTa-
J7I0Ch [IOATBEPAKTD BIHAHHE MATHHTHEIX SBJIEHHMIT Ha 3iexTpuyeckue. Duaueckas
npHpoza KX Tak 6xm3ka! 29 avrycra 1831 r, Kak 3aMKCHPOBaHO B 1a6OPaTOPHOM
xypnane Mapages, 6w BHIONHEH HCTOPHYeCKKH SKclepuMeHT. Ha 6onbinyto fe-
PEeBSHHYIO KATYIIKy yYeHhIii HABIJI ABE 3IeKTpHUecKye CTIHPaIH, H30IHPOBaHHEIe
ZPYT OT Apyra xiomiaTobymaxkoit mursio. ITo oxHoll n3 ciupaselt mpomycxancs
ToK, Korophiii Dapajiell peako BIHOYAL U BRIKIIOYAL, a ApyTas 6hiNa COEAMHEHA C
raJIbBAHOMETPOM — IPHGOPOM, OTMEYABIIIHM TI0SBJIEHHE TOKA BO BTOPOIl CIIPAH.
«IIpn aaMuiKaHuH neny, — samucan Qapagelt B KypHane, — yAABANOCH 3aMETHTD
BHE3AIHOE, HO YPe3BRYaiiHo cylaboe feficTBUe HA TANBBAHOMETPE, H TO XKE CaMOe
3ameuaioch PY NpeKpamenuy Toka. [IpH HenpephIBHOM MPOXOXK/IeHUH TOKA Yepe3
OJTHY U3 cniupasieil He yAABATIOCh OTMETHTD... NeiiCTBHs Ha TANbBAHOMETD...»
Crvipany ¢3 ITPOBOJHMKOB, Kak J0Ka3an AMTep, 000HE 10 CBGHM CBONCTBAM MATHH-
Tam, u Dapayieii MPOAOIDKAI CBOM OITRITH, 3AMEHWB OJHY H3 crmpasielf Ha Martiut. Camb-
HBIE BCTLIECKH TOKA BOSHUKAH, Korza (Dapajieit IBUTan MATHUT B KATYIIKE CO CITHPAJIBIO
AH, HaobOPOT, NEPEMELHAT KATYIKY OTHOCHTe/mHO MarknTa. (Dapazeit 3ameTH 0CROB-
HBIE OCOOEHHOCTH ARJIEHHA: TOK BOSHHKAET TOJBLKO IIPH IBYDKEHHH KATYIIKH ¥ MATHUTA
OTHOCHTEJIBHO APYT APYTa; HAIIPABJIEHHE TOKA, BOSHHKAIOMIETO B MOMEHT, KOr/A MATHHUT
BXOJMT B KATYIIKY, H3MEHAETCS Ha IPOTHBOTOJIOMKHOE ITPH BBIX(/Ie MATHHMTA K3 KaTYLIKH.
O6rapyxennoe apajieeM sSBeHHe MOTYYHAO HA3BAHHE ITEKTPOMarHUTHOM HH-
nyximy. Ero HeAapOM OTHOCST K Hau6oJIee BHAAIOIMAMCS O'rxphrmm.i XIX B, Bems
PaboTa MHJLTHOHOB 3JIeKTPOABUTATENEN 1 reHepaTOPOB 3/IEKTPHYECKOTO TOKA BO
BCEM MHpE CCHOBaHA Ha ABJIEHWH 3JIEKTPOMarHUTHON HHAYKIAH.

Dapaneii ry60KO BePHUI B €ANHCTRO 3EKTPHYECKHX M MATHUTHRIX ABJeHHH. Tlep-
BBIM H3 y4€eHhIX OH NPEANOXILT IOHATHA 06 2IeKTPHIECKOM ¥ MaTHUTHOM IOJIAAX,
OKDYXAIOImMMX MATHUTH ¥ HPOBOAHUKH C TOKOM. DTH I10JIsA IEpEHOCAT B IPOCTPaH -
cTBO, Kak cunTan Mapasell, 31eKTPOMATHUTHEIE CHTHAMLL. JTa MBICTH 0Ka3a.1aCh
HACTONBKO BAXHO#H /st BCEro MOCAERYIOMEro pasBUTHs GhU3NKM, 4yTo ANbOepT
JituinTeitH Ha3BAJ YeJIOBeKa, KOTOPOTO OHA BIIEpBHIE ITOCETHAR, ¢M36PaHHHKOMS.
Heckonsxo necsaruneruit crycrst Joxetimc Krapk Makcsenn pasosser maeio Dapa-
Iiest, OONEYET €€ B ACHYIO U TOUHYIO MATEMaTH4ecky1D DOPMY, i /eKTPOMATHUTHOE
[071e 3aiiMeT NIOJIOKEHHOE eMY T10 IIPaBy BaxKHelIliee MECTO BO BeeX pa3jienaX (hu3HKH.
B Tex peruonax Poccun, rie GhIBaiOT cHJIbHEIE MOPO3H, 3UMOIf BO3HIKaeT mpobaeMa
CniBa HehTENPOAYKTOB N3 XKeJIe3HOXOPOXKHEIX [IUCTEPH, HOO X BA3KOCTS IIPH HU3-
KOt TeMIIepaType CTUIIKOM Manta. JUis TOro YToGh! M3BIEYD K3 IICTePHb PHTHI-
Y10 K €€ CTEHKaM Maccy, IPHXOAUTCA Moak3oBaThes NapoM. Ho ato xoporo: ana
Ppasorpesa OJHOIC XeJe3HOAOPONHOTO pe3epByapa CXHraeTcs 40 15 T TorumBa. Yie-
HEl€ Ja/IbHEBOCTOYHRIX MHCTUTYTOB Pa3paboTany TEXHOJNOTHIO 3MEKTPOMHAYKIH-
OHHOI'O HarpeBa HHCTEDPH, NO3BOIAIONIYIO 3HAYHTEBHO COKPATHTD SHEPIro3aTPaTh.
C He6onbOMMH H3MEHEHH MU T2 TEXHOJIOrUA 3 )eKTHBHA ANt UIBNEUEHHUS 3aMep-
3MuX He¢TENPOXYKTOB H3 Pe3ePBYapOB OKeaHCKHX TaHKepoB. JL1s ABapHItHEIX CHTY-
aITHii, KOTAA 3AMEP3AIOT CHTEMLE OTOTLIEHMST M BOJOCHAGKENHST, pa3paboTal pyvHOI
3NMEKTPOMHAYKLMOHHRIH HHCTPYMEHT, 06eCTieunBalouii 6uICTpLIi pasorpes Tpybo-
TIPOBOJIOB # BHLICOKYIO 6e3onacHocTs pabor. Texnomnorus saumumena natentoM PO.
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TaM, TIe OPOHCXOANT TOPTOBAS € NIOTKOB, B IANATKAX, BOSHUKAET Heo6X0MM:
B IOAKTIOYEHHH OCBETHTETHHIIX, HarPeBATEIBHBIX WK OXIaJUTENHHEIX JJIEKTPO:
npu6opos. U Bot o 6mixaiimux I0MOB K OTKaM M KMOCKAM TAHYTCS TIPOBOY
HapyIasi ONPSTHEIA BU/ YJIHII H MemIast TPOABIAM, OKYTIATENAM, HPOXOXKHM
Yrobu nabexaTsb aroro, dpanityackas dupMa «Crep Muxesnepn» npeunommﬂ
TNPOKAMEIBATH IO ILIOMIANKON, peXHA3HAYEHHON AN TOPTOBIH, 31eKTPOKabesy

K KOTOpOMY 9epe3 ofipeleieHHEIe TPOMEXYTKH [TOAKTI0IeHN HEAYKIHONHEE w
TYyHIKH, IpecTaBasonme cobolt neppuuHHe 06MOTKH TpancdopMaTopos. Toprok
Bl CTABHT Ha acaabT Haj TaKOH KaTymKolt HeGOMBIIYI0 IOPTATUBHYIO KOJIOH)

C KaTymKo#, ciyxamei BTOpIraHOH 06MOTKOH, 1 4epes Po3eTKy Nonydaer o6mﬂog
cerepoe Hanpsxenue. Takas pacnpefenuTeNbHas CMCTEMA MO3BOASET NOMYHATH
«yepe3 achanbT» 3NEKTpHIecKHit TOK MOIMHOCTEIO A0 4 KBT.

Omey. A XaKie ABNEHUS COMPOBOKAAIOT HPOTEKAHNUE IAEKTPHYECKOTO TOKA?

(5-ti ymmux npocum croea ons coobuienua 0 deiictheuu snexmpomazummbey nonel Nl

4eN06eKa U 06 WX NPUMEHEHUL.)

*

Hayka HaxanytBaer Bee 60Mbiie JAHHHWX O BAMSIHHH NEPEMEHHKX MATHATHBIN
nioneil Ha YeNOBeKa H XKUBOTHRIX. YCTaHOBJIEHO, HAITPHMED, YTO K AeHCTRUIO 3THY
noJel 4YyBCTBHTENEH SMHPU3 — PaCTIONOKEHHAS B MO3Te XKenesa, Bmpa6a'runano-§
112 MeJTaTOHHH — BEIIECTBO, peryIHpyIolee, B YaCTHOCTH, 0OMeH BEIECTB 1 A+

TAIMIO OPraHK3Ma K He6IaronpUATHRM YCHOBHAM. Hccne[oBaHHS HOKa3aNH, TG
nocne po3fiecTBHA nEepeMeHHbIX MarHATHHIX MONel, KaK ecTecTBeHHOTO (Mal‘HHT‘"*
Hble 6yPH); TAK H HCKYCCTBEHHOTO IPONCXOKIEHHS, YPOBEHD MeJJaTOHHHA B xpom

* CHMXKAETCs. Y HEKOTOPHIX 0c000 YyBCTBHTENBHEX Mofel Takoit adbexr nac*rymm

©T e TI0Cse JMMTENBHOTO JIeXAHHUSA 10X SMeKTPOOAESTOM. MeXITy TeM yMeHud
IEHNE MENATOHHHA HADYTHAET 10 HOPMANBHYIO (GYHKITHIO B OPTaHM3Me U YRR
YHBAET PHCK MOSIBJIEHHS HEKOTOPHX HeAyros. IlepeMeHHHE MarHNTHEE 1107
€CTECTBEHHOTO H MCKYCCTBEHHOTO HPOUCXOKAEHUS MOTYT HapyHIaTh i GHOpHTM
opraHn3Ma (OHH B KaKoii-TO Mepe KORTPOINPYIOTCS SMUPpH30M). YdaeHne Mpemnds
JIATAIOT, UTO B OPFAHHM3ME YeN0BEKA M KMBOTHHIX SITHMH3 — He eAMHCTBEHHE
OpraH, NNO/{BEPXeHHHil BINAHIIO MATHHTHHIX [T0Jielf, HO [T0Ka 0 MATHUTOYYBCTB
TeNBHOCTH 3TOTO H IPYTHX OPFaHOB H3BECTHO OYEHDb MATO.

Cocrosaune 6uochepH BoO MHOTHX PerHOHaX TAKOBO, YTO IPSAAYINAS 3KOIOTHYECKa)
IUIaBeTapHasA KaTacTpoda Kaxercs: Henabexnolt. <1 Becha... n Becra scrperny
HOBHIH PacCBET, HE 3aMETHB, YTO HAC yXe HEeT», — OTH 3HaMEHHTHe CTPOKH B
Bp3a6epu HaCTPaMBAIOT HA CEPbE3HMIA aj, HoBy:Xaast pa3oBbpaThcs B OKPYKAKN
ett AeficTBUTERBHOETH. Pa3BHTHE MOBHABHEIX CPEACTB PaHOTENeHOHHOMN U KO
MMYECKO# CBA3H, CETH MEPCOHANBHRIX KOMIBIOTEPOB NIPHBOXUT K TOMY, YTO P
Goubinee YHCIO MI0Mel nOABepraeTcs BO3AEHCTBHIO 2NEKTPOMArHHTHEIX U3V
Huil. YyeHbe MPeAYNPEXAAOT 06 3NeKTPOMATHHTHOH OTIACHOCTH AN YENOBER
MPEATONAras, YTO TEXHOTeHHbIE BIEKTPOMATHHTHHIE H3NYYeHHsI MOTYT OKa3hBATY
He6NaronpuATHOE BO3AEHCTBHE HAa OPraHM3M. DJEKTPOMArHHTHOE H3MydeHue 4
dusHgeckuit GaKTop 3arpAIHEHHA OKPYXAIORIEH CPEAHL. Tloxa RaREbIX ManG, HpOS
6neMa Tpebyer n3yueHns. Ocoboe BHHMAHHE CHieIYET YAETUTD BIHSHUIO SEKTPOS
MATHATHHIX I0JIel H H3JTy4EHNI, CO3XABAEMBIX MCIUIEEM KOMIBIOTEPA H COTOBHY
MH TenedOHaMH, T.K. 3TH HCTOYHUKH UIMPOKO PACIIPOCTPaHEHH. 1
(Du3nxy HUKOTAa He yenokaupalorces. HoBhe ocobernHocT# ofHApYRHBaOTCH H
TOJIbKO B IBY>KEHHH [LTaHET, HOBEIMU CBORCTBAMM HajieJleH H KOCMHYECKHii Ba)
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ywm. IIpuBIYHOE A4 Hac TIPEJCTaBIeHHe O BAKyyMe KaK O COBepIIeHHOM 1ycToTe
CMEHUNIOCH BIOAHE 060CHOBaHHOH rHnOTe30M, YTO BaKyyM IIpH ONpefeNeHHHX
YCHOBHSX MOXET POXAATH HA CBET dJieMEHTAPHKIE YACTHLBL.

¢ KpuCTanin pa3myuHEIX BEMECTB, NPHCTATLHO PACCMOTPEHHHE TIOJ APKHM <CBe-
TOM> YACTHI[ BRICOKWX 3HEPTHH, OKa3aHCh OTHIOND He TIOXOXHMM Ha XOJOAHOE
LAPCTBO HETIOABHKHO 3aCTHIBITHX NEOMETPUYECKH IPaBHIILHRIX Ps/IoB aToMOB. [Tox
BAMAHHEM BBOZHMRIX TIPUMeceif, TeMNepaTyphl, ZABAEHHH, SEKTPHYECKOTD M Mar-
HHTHOTO NOfi€H B CTOJb «HEBO3MYTHMEIX> BHEIIHe KPHCTAJLTAX MOTYT IIPOMCXOUTD
YIAMBHTENbHEE MPEBPAIICHNA: HATIPHMED, B OIHHUX [P YBENMMHEHHH TEMIIEPaTypH
HCYE3aIT METATHYECKHE CBOHCTBA, B APYruX HabmoaaeTcs o6paTHas KapTAHA —
H30JTOp CcTanoBHTCA MeTawnoM. Coserciuit ¢usnx 3.J1. HaraeB Teoperiaeckn
TIPEJICKa3aN, YTO [P ONpPEEIEHHHX YCIOBHAX TOJIBKO OTAENbHbE 061aCTH KPHC-
TJLIOB 6y YT M3MEHATH CBOM CBOHCTBA. HexoTophle OXYPOBOAHHKH CTaHOBATCA
TIPH 3TOM MIOXOAWMHY Ha... ITy IMHTH C U3IOMOM: H3IOMHHKH — IIPOBOJIATIE LIAPHKH —
paszienieHbl AMINIEKTPHYECKHMH MPOCHOHKAMH, H B I[eJIOM Takol KpHCTaAI He IIpo-
MyCKaeT 3MeKTpudecKuil TOK. Teruto n MarHuTHOE NoJie MOTYT 3aCTABHTD MAPUKH
COEIMHATLCS APYT C APYTOM, H3IOMHHKY GYATO PaCTBOPAIOTCA B MyAHHIe — KPHC-
T NPEBPAMIAETCs B MPOBOAHHK 3NMEKTPHYECKON0 TOKA. DKCIepUMEHTHE BCKOpe
IIOXTBEP/HJTA BO3MOXHOCTb OCYMIECTBAEHUA B KPHCTALNaX NOAOGHBIX IEPEXOJIOB. .

+ He Bce ynaerca npeacka3saTh 4 paccunTath 3apaHee. YacTo TONMIKOM JUIst GO3MaRNSA
HOBBIX TeOPHH CyXKaT HEMIOHATHhIE PE3YNETATH DKCIIEPUMEHTOB WX CTPAHHKIE
ABJIEHN, KOTOPhle BHHMATeIbHOMY HaGIOAATENIO YAAETCS IOXMETHTE B IIPHPOJE.

¢ Ouenb BaxcHOE CBOHCTBO PORHHT (H3UKY ¢ hunocopHeH, H3 KOTOPOE OHa BHIIILIA, —
usnka moxeT yGeuTeNBHO, C HOMOMBIO HP ¥ HAKTOB, OTBETUTH HA BOIPOC
NO603HATENIHHOTO YeNI0BEKA: BENHK MM MaJl MHD, B KOTOPOM Mu! xuseM? uioco-
¢yt oTBenaeT Ha BOTIPOC-GIH3HENL: BesuK wiu Mat denoek? Baes Iackanb Hasw-
BaJ YeNIOBeKa «MAICJIAUMM TPOCTHUKOMS, IOX4EPKHBAA, ITO YeN0BEK XPYIIOK, Clab
1 6e33aMITE H Nepest SIBHO ITPEBOCXOASIIHAMI CHIAMMA HEXHBOMN EPHPOJILL; eMHCTBEH-
HOE OpYKi1€ 1 32l Ta YeIOBEKA — €T0 MKCAb. Best ucropns $uanku yoexaaet, ITo
obnazanme 3TUM HeOCA32EMbBIM H HEBUANMEIM OPYKHEM 13T BO3MOKHOCTD IPOHMK-
HYTb HeOORYaHO ITy60KO B MUP GECKOHESHO MAJIBIX BIEMEHTAPHBIX YaCTHIL ¥ J10C-
THYh CAMBIX JANIEKMX YTONKOB Hammelt HeoGbsaTHOMH Beenennoit. Ouanka nokaswsa-
€T, KAK BEJIMK M B TO e BPEMs1 6THI0K MU, B KOTOPOM Mbi xiBeM. (Drauka nossonser
TIOYYBCTBOBATD YENIOBEKY CBOE BeJIMyue, HEOOLKHOBEHHYIO CHIIY MBICIH, KOTOpas
ReNaeT er0 CaMHM MOTYTECTBEHHEIM CyMECTBOM Ha CBeTe.
51 He cranoBmock Gorade, CKONBKO GH Hu npuHOBpeETan 3eMeib... — nucan Hac-

KaJlb, — 2 BOT C TIOMOIIBIO MBIC/IH A OXBaTHB210 BeeneHHyI0».
(K BocKe evrrodum xyoooKHIK U NOKASHBAEM BCEM CBOI0 KAPMUNY — KX OX npedcmasns-

&M ANEKMPOMAZHUNTDIDIC ARREHUS, — PACCKA3bisaem o epose, wumaem cmuwcu A.C. [Tyuuna)

Hocnenuas Ty4a paccesHHoif Oypu!

OjHa TH HeCelbes 1o ACHOM Na3ypH,

Opna Thi HaBOXHIUB YHELTYIO TEHB,

OxHa TH NeYannmb MMKYIODii eHb.

Tt He60 HeXaBHO KPyroM o6eTala,

Y monnus rpo3Ho Tebs o6BHBATA,

W Tw H3maBana TaUHCTBEHHAI PoM,

U anunyio 3eMI1i0 NoMJIa AOXKIAEM.
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Yuauuticr. A y Mers cruxu o rpose D.U. TioTuena, Ho 6o1€ee KI3HEPAAOCTHEIE,
Bellb He BCeraa B rpo3y GhIBaeT CTPALIHO. ’
Jlio6mo rposy B Hauaze Mad,
Korzaa Becennuit, mepBhlit rpoM,
Kaxk 6u pe3sics v Brpas,
Tpoxoyer B Hebe rony6om. -
Tpémar packaTsl MOJOAInIE,
Bort poxauk 6pri3Hy, IBUIb JETHT,
Iopucnu nepan OXAEBHIE,
W conHue HUTH 30710THT.
Buanecmen. A BOT BaM 3arafika: «[apKHy. ryce Ha Bcio Pychs. Uto ato? (Omeem
c mecma: TpoM.)
Yuauguecs (azadvisamom 3azadxu):
+ Hamrymena, HarpeMena, Bce IPOMbLAa U ymina. Y cajsl, ¥ OTOPOAR. BCEH OKPYTH
nonuia. (Omsem: Ipo3a.)
* JIBa 6paTa POAHKIX: OXHOTO BCAK BUIWT, XA He CIRIIIKT, IPYTOTO BCe CJIRINAT, 2
He BuAAT. (Omsem: IpoM u MOTHUSL.)
* JleTuT OrHeHHas CTpesia, HUKTO €€ He II0#MaeT: HU iaph, HH IIapHII2, HH KPacHas
nesua. (Omsem: Moanns.)
Omey. Cnacubo. Moaoaust!
Hovs. [lana, reneps 1 noHANa, KaK Jienaercs 0606IHEHHE N0 3NEKTPOMArHATHRIM
SIBJIEHUAM U KaK DENIUTh 3a7a4Y.
+ Kax BHIHYTB cTasbHOM WIAPHK M3 GYTHIJIKY, He ONPOKHLIBasA GyTaiaku? (Om-
aem: MaruurtoMm.)
Tlan, reneps s e noxy4y ABoiiky!
Omey. A pan 3a Te6s1. Bumimn, Mt ¢ peGsitamu emory Tebe moMoub. BeeM cnacubo.
Yyumens. lloneenem nTors ypoka.

Vpok 123. KourpoabHas pabota
(Cwm. paszien «CamMOCTOATENLHBIE B KOHTPOIBHBIE PAGOTHI» )
Pexomendayuu x nposepxe: «3» 3a 3amauy 1,2; «4» 3azagauy 1,2, 3 unu 2, 4; «5»
3a3azayy 3, 4, 5w 3, 4, 6.
VYueHuK caM BIGMpaeT 3afayd.

Ypok 124. lepeMenHnrii anexTpHYecKuii TOK

Ilenv: nats nonATHe NEPEMEHHOr0 TOKA.

Xon ypoxa

I. Auanus xouTponsHoi paGoTnl
I1. UayyeHue HOBOTO MaTepHana

TlepemeHHnI TOK B 0OKMHOIN KBapTHPE, MpuMeHseMElt Ha 3aBofiax ¥ dbabpuKax,
npezncTaeiset cobol BHHYXIEHHBIE dNEKTpiyeckue konebanus. Iti konebanus aer-
KO O0HapYXHTH C IOMoIIbIo ocuunorpada. Torna BpeMeHHas pa3sepTka 6yAeT npea-
craBssATh cobol cunyconay. Hacrora konebaruii HanpsKeHus B lend pasya 50 T,
Ha npotsxennn 1 ¢ ok 50 pe3ko ToMeHsieT CBOE HanpaBJeHHe.

€ = Bsgsin (wt +¢_); £ — MraosenHoe snavenne 3/C. BS® — ammmryna S/C.

€= Bs®; e = g sin (ot +¢_); ¢, — HavanbHAs thasa; Ag = 9.0,
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EcanAg=0,21. (31, 51, M T. 1.), 06 3T0M NOBOPAT COOTBETCTBYIONINE KoNebaHus
B IpoTHBOGA3E, MAKCHMYM OJHUX KoNeOaHN! IPUXOAUTCS Ha MHHUMYM IPYTHX.

Ecmn A= 0,2 1. (4 11. ¥ T. .), KOXeHaHNA NPONCXOAAT B OXHOH (pase, OHM O/1HOBPE-
MEHHO 6yZyT AOCTHraTh MAKCHMYMa 1 OAHOBPEMEHHO By ayT IPOXOANTD Yepe3 Hy b,

Kone6anus CHIBI TOKa 1 HAIPSXKEHNA B LieNH ¢ EPeMEHHbIM TOKOM He COBIAJAIOT
o caze.

I=1 sinax;

U= U_sin(et + Ap).

Tak Kak CH/la TOKa H HanpsiXXeHHe HENPEPHBHO MEHSIOTCA, TOM/A

P=I-.U=I-U_sinat-sin(«t+ 4p).

3Ta MOMIHOCThL B HEKOTOPhIi MOMEHT BpEMEHH OKa3hBAETCS TNOJOXKHTEAbHOM, a B
HeKOTOPHI MOMEHT — OTPHNATENBHON (3NEKTPUYECKAS Lieb He NoTpeGaseT S3HEPTHH,
a, Ha06OPOT, OTAAET 3aNaCeHHYI COPaTHO reHepaTopy).

sin(ax+A¢)sinat=%cosAt.—1cos(2ax +A9); -;—cosAq):const . ﬁ:%ws:&w

2J_J_P72-72-cosA¢PlUcosA¢lT T

310 ~ peifcTByromue WK 3 GEKTHBHNE SHAYEHHA CHITH TOKA.
III. 3axpennenne nayueHHOTO
1. YTo HasnBaeTCs AeHCTBYIONMMM SHaYEHHEM IEPEMEHHONO TOKa?
2. Kaxne 3HaYeHHS CHJI TePEMEHHOTO TOKA Ha3hiBAalOT MIHOBEHHHIMHA? aMILAN-
TYAHBIMH?
3. Kaxue chopMynn BHpakatoT cBA3b felicTByonmx 3Havenuii IJ{C, Hanpsxkenns
M CHJIK! TTEPEMEHHOTO TOKA C HX aMILIHTYTHHMH 3HAYEeHHAMU ?
4. HauepThTe rpahuK NepeMeHHOT0 TOKa H PacKpoiTe CyTh OIpeeNe s rlepeMeH-
HOIO TOKXa,
IV. Pemense 3ana4

1. PaMka, 1o KOTOPOIk MPOXOAMT TOK, PABHOMEPHO BPAINAeTCA B OAHOPOJHOM Mar-
HHUTHOM MOJ€, MHAYKLHs Koroporo 4MTh, ¢ yactoroit 20 ¢, ITnomazns pamku 20 cm?.
Ocb BpallieHNs PaMKH JIEXKHT B €€ IIOCKOCTH H NEPTIeHAXKY IAPHA BEKTOPY HHAYKIMH
nons. HailtTH MakCHMaNbHEIN MATHUTHMBIA TIOTOK CKBO3L TLTOCKOCTH paMkh i DJIC
HHIYKIMH, BOZHUKaloNie# B paMKe npH ee Bpamenun. Hanrcatsb ypam{emxe (Omsem:
[=107 .sin40 mt.. O, = 8mxB6 ; ¢, = 107 B)

2. Hanpaxenne Ha KOHIAX Y4aCTKa LEMNH, o KOTOPOMY Teder nepeuenﬂuﬁ TOK
M3MEHSAETCS C TeYEeHHEM BpeMeHH 1o 3axoHy U= U _sin (wt +5/6). B MoMeNHT BpeMeHH
T/12 mrrosenHoe 3Havenne pasHo 10 B. Haliti amnaurtyny Hanpaxeuns. (Omsem:
u ~11,5B.)

3. DnexTPORBHXKYmMAN CAN2 B LIEIM MEePEMEHHOIO TOKa Buipaxaercs: £ = 120 sin
628 t, rae t Buipaxeno B cexynaax, 3JIC — B Bomsrax. Onpeaenure ee geifcTeyioniee
snauyenne J/IC u nepuon ee namenenus. (Omsem: T= 0,01 c,e=85B.)

4. 3HayeHne CHJH TOKAa, H3MEPEeHHOE B aMMepax, 3aaHO yPaBHEHHeM:
I=8.5sin (314t+0,651)

OnpeneanTs AeHCTBYIOMEE 3HaYeHHE TOK2, €10 Hadaubaylo dasy u yacrory. Hai-
THToK pu t, = 0,08 c.

(Omeem: I =6 A; x = 50 Tig; P, = 0,651; 1= 5,1 A)

Aomamuee aazanue
I1. 91. 3agaum 419-421, 425.
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¥Ypok 125. ConpoTHBIEHNE B 1leH IEPEMEHROTO TOKA
He]lb.‘ PaccMOTpeTDb LIETIb TMEePEMEHHOTD TOKa C PE3SHCTOPOM, KOHIHIIHOHEPOM H Ka-
TYIMKOH HHAYKTHBHOCTH. .

Xonypoxa

I. TloBtopenue. Becena

1. Kaxue kone6aHus Ha3KBAIOTCS TEPHOAWIECKAMH?

2. YTo TaKkoe 3NeKTPOMarHHTHEIE KoNebaHus?

3. Kakoit Tox Ha3sIBAIOT MepeMEeHHBIM?

4.Yr0 Takoe dasa xosebanmii?

5. Kax HaXOUTCS CpeRHAA MOIHOCTD NfepeMEHHOTO TOKa?

6. Kaxne Bemr4uHA! HA3MBAKOTCA AeHCTBYIOIMMMH 3HAYEHUSMH CHJIBI TOKA H Ha-

MIPSDKEHHUs ?

7. C xaxo# 4acTOTO# MeHsieTcs! iepeMeHHOe HalpsDKeHNe B CeTH C Hanpsbientem 220 B?
I1. MiayyenHe HOBOTO MaTEPHATA

1. Cobepem uens (puc. 19).

Onextpuueckue YCTPoicTBa, Mpeobpasylomue INEKTPHIECKYIO )
3HEPTHIO BO BHYTPEHHIOW, HA3MBAKOTCA AKTHBHEIMHA CONPOTHRNEHA- o U = U, simwt E]
sAMYM (TIIPOBO/IA, CIIMPAJIH HarpeBaTeNbHLX NPUGOPOB, Pe3NCTOPH ).

R=p%; U=U,sinax; I=%=%sinwt=l,_sinm§
Konebanus cHIBI TOKA M HANIPSIKEHUS Ha PE3NCTOPE IIPOXO/AT B
- Puc. 19
oxHoi daze. -
P
- R= F .

a

2. Cobepem nens (puc. 20).
I=g'=(CU)=c-U’; U'=(U,sinat)=U,wcoswt =U,,ﬂ.{sinat+£] ;

I1=U, a)C_‘sin(wt +%]=I,_ sin(wﬂ-l;-]; I,=U 0C. I

i -
n
Pasroctb Qa3 A@p=@-¢, = -5 ’

A P .
R_I’ 1, o’ =00 U= U, sinmt
X_ — €MKOCTb CONPOTHBJICHUS. . Puc. 20

3. Cobepem nens (puc. 21).
Nycrs ects L, Ho R=0. I =1 _sinat; U+e=0 U=-¢~LI"; “

I'=(I,sin wt)’ =1 wsinat =Ima{sina)t +-72£] U, =I,,¢mL[wT +%]=U,, sin[wt +—§-J v

Yy

n
Al=lu-I,=—; x,=0L; x, — VHXYKTHBHOE COTPOTHUBJICHHE.

I, 3akpenneHne H3y4YEHHOTO )
1. Kaxuze BHAB COITPOTHBJIEH NI PA3THYAIOTCA B LIEITH IIepeMeH-
HOTO TOKa? -
2. Harmmmure ypaBHeHHs H3MeHEHHS MTHOBEHHOTO 3HaYeHN Ha- Puc.21
TIPsDKEHMS B CHJIBI TOKA HA aKTHBHOM conpoTuaiennn. Hageprute nx rpaduxm.
3. INo xakoit bopMy e onpesenseTcs eMKOCTHOE CONPOTHBJICHHE?
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4.YT0 HA3HBAIOT HHAYKTHBHEIM COTIDOTHBIEHHEM ?

5. Kakosas opMy1a BRHIYKTHBHOIO COMPOTHRIEHHUSA?

6. Kakoif cxpur a3 MexIy TOKOM H HanpshXeHHeM CYIECTBYET B LEIH ITepeMEeRHO-

IO TOKa, Coffe pakamieli TONBKO KaTyIKy HHAYKTHBHOCTH? Tosibko KOHieHCaTop?
IV. Peuienne aanay

1. B nenu riepeMeHHOTO TOKA € AeHCTBYIONUM 3HAYeHNEM HanpsbkeHus 220 B sxmo-
4wy axTHBHOE conporunienue 50 Om. Haligute neiicTBUTENBHOE M aAMILINTYAHOE
3HaYeHHe CUMbl ToKa, {Omgem: I =4,4; 1 = 6,16 A.)

2. KaxoBo HHIYKTHBHOE CONPOTHRIIEHIE IPOBONHMKA C HHAYKTHBHOCTRR 0,05 I11
B LIeMH TIEPEMEHHOTO TOKa yacTroroik 50 I1? (Omeem x, =157 Om.).

3. OnpenenuTe NepHoj nepeMEHHOTO TOKA, JUIS KOTOPOIO KOHAEHCATOP EMKOCTBIO
2 mx® npeacrasaser compotusnerue 8 Om. (Omeem: 104 ¢.)

4. Konaencarop BXJ/IOUeH B LIeNb NEPEMEHHOTO TOKA CTaHAAPTHOI vacroThl. Ha-
nopsaxenne B cetr 220 B. Cuna Toxa B uenu 2,5 A. Kaxopa emxocts KOHJIEHCATOpa?
(Omsem: C = 36 mx®.), -

HNomammxee 3ananune A -

I1.92. 3amauu 426, 427, 433, 435."

Ypoxk 126. KoaeGarenstniii xoHTyp
Ileas: paccMOTPeTh HE3aTYXAIOINME INEKTPHYECKHE KoNeBann4.

Xoxa ypoka

I. Iosropense. Becena
1. B KaxoM clydae 3/IEMEHTH 3MEKTPHYECKOM LeNH 06MafaloT aKTHBHEIM COTIPO-
THBJIEHWEM M B KAKOM PEAKTHBHRIM?
2. Yemy papH2 Pa3HOCTb (ha3 KosteGaHwuil CIUIBI TOKA U HaIPAXEHHS B LeMH C aK-
THBHRIM CONIPOTHBACHUEM?
3. YeMy paBHO eMKOCTHOE COTIPOTHBIEHHE?
‘4. Yemy paBHa CHJa TOKa B LIeMH ¢ KOHAEHCATOPOM, KOT/A HATIPSIXKEHHE HA HEM
paBHO HYIO?
5. Kak uaMeHseTc Hakan JaMITH, €CTH eMKOCTb KOH/ICHCATOPa YBETHYUTL?
6. YTo Takoe HHAYKTUBHOE CONPOTHBACHHE?
7. KakoBa npy4HHa NOABJAEHNSA HHAYKTHBHOIO CONPOTHRICHUA?
8. Kak u3MEeHUTCS HaKaJl JAMIIH, eC/H oepneqﬂmc M3 KATYIUKH BRIHYThL?
dxcnepumenm 1
JlBe opmmaxoBHe N0 HaNPKEHHIO ¥ MOIMHOCTA AaMiH (u =~ 220 B. P = 60 Br)
BKIIOYAIOT NOCAENOBATENLHO € PA3HBIMM KOHJEHCATOPAMH B OT/eAbHEIE eMH nepe-
MEHHOTO TOKa. JIaMITKI TOPAT ¢ Pa3HEIM HAKaJOM.
(Omsem: KonnencaTop 6omsmeli eMKOCTH BIUTIOUEH € TaMIIOH, KOTODas TOPHT sipye.

R:L 5
Co ' BOTPOCY D)

Ixcnepumesim 2

Hosyto namny H2 127 B mn 220 B BKMIOYHTE B CeTh HEPEMEHHOTO TOKA COOTBET-
CTBYIOLIEro HanipshxeHust. [IoCMOTPHTE Ha TOPAMYIO HEHOXBHKHYIO TaMITY B TEMHOTE:
Bunum HenpepnoiBHOE cBevenve. IIpnBeien ee BO BpauieHne ABHAXKEHHEM C PAZIMYCOM
25-50 cm. Tlpu aBykeHnH naMnu HabMoA2eTCA He CIVIONIHON CBETAMMNCA KpYT, a
npepwBHCTHIL. [Touemy?
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(Omeem: BeonoBast 1aMITa CBETUTCSA NpepuBKCTO, coBepmast 100 Bennimek 3a 1 ce-
KYHIy, 3T0 06ycOBJIEHO KoJieGaHueM HAMPSXKEHUA B CeTH. 3PHTENbHOE BieyaTIcHHe
coxpansercs s reyerne 0,1 cexynzmt. [IpoMexyTKH BPeMeHH, COOTBETCTBYIONINE 3aTy-
RAHUSM JIaMTIE, H3MEPAIOTCA COTHIMH JONAMH CEKYHILL. BriedaTieHHs OT BCIBIIIEK
HEOHOBOH NaMIIbl He YCIIEBAIOT HCYE3aTh, BUAMM HellpepLIBHOE FOPEHHE JaMIIk B 1o~
koe. ITpu ABMXKEHUK IO OKPYKHOCTH MOMEHTHI, COOTBETCTBYIOMME BCIILIIKAM H 3aTy-
XaHMAM JaMIIL], pa3sfeeHH B MPOCTPAHCTRE. )

I1. Wayuenue nosoro MaTepuana

3Jle1crpmecm 1eMb, COCTOAIIASA H3 KAaTYMKH H KOHAEHCATOPA, HA3LIBAETCA KOH-
2

TypoM. 3apsAaiM KORJIEHCATOP, TIPH 3TOM KOHJIEHCATOPY coobmmM suepruio W, = g_C .

KonpeHcaTop HaYHeT paspaxKaThea, B LLETH IOABHUTHCA 3/1eKTPHYecKui Tok. Berren-
CTBME CAMOMHIYKIIMH CHJIA TOKA YBEIHMYNBaeTCA noctenenHo. [IpH 3ToM yMeRbllaer-

2
" €A 5HEPTHA 3NEKTPHYECKOTD OIS B BO3PACTAET SHEPIUA MArHUTHOTO oss Ws = LTI .

B MoMeHT, xorna KoHAEHCATOP NOMHOCTLIO pa3psikeH (g = () SHeprus aAeXTpHYEC-
KOTO TONs PaBHa HYJ0. JHeprius MarHUTHOrO 0714 MakCHMaibHa, CHlla TOKa IOCTH-
TaeT MaKCHMAaJILHOrO 3Havenns I,

HecMoTps Ha TO, 4TO K 35TOMY MOMEHTY Pa3HOCTD TIOTEHIHANOB Ha KOHLIAX KaTyI-
KM CTaHET PaBHa HyJo, TOK He NPEKPaMlaeTcs cpasy. DTOMY IPENATCTBYET CAMOMH-
ayxuus. Kak Tonbko CHAA ToKa H CO3ZAHHOE TOKOM MarHUTHOE TOJie HAYHYT YMeHb-
MaThcs, BOSHUKHET BHXPEBOE 3MeKTPHYECKOe T0JIe, KOTOPOe HAPABJIEHHO 10 TOKY H
TOAAEPKHUBALT €TI0, KOHAEHCATOP HAYHET epe3apskKaThes.

OH nepe3apsikaeTcs A0 Tex Mop, MOKa CHJIAa TOKA, TIOCTeNEeHHO YMEHbIIAACh, He
CTaHeT, paBHa Hymo, Wm =~ 0; a W3 cTaHeT MaKCHMMaXbHON.

Jlanee nmpouecc IpoTeKaeT B 00PAaTHOM HaNpaBEHMH, M KOHEHCATOP OTIATH Nepe3a-
paxaercs. Ecnu 611 He 6RO oTEPD SHEPIHHA, IPOLIECC MOT G5l TPONOKATHCH CKONBKO |
yrozuo oo, Ho KaTynika uMeeT CONPOTHBIIEHUE, ¥ 9TO BEAET €JIHUIO TETUIOTHI.

Tlepuon croboanix koaebanult sarmcwpaerca T =2nLJLC.

II1. 3axpennienne H3y4YEHHOrO

1. Yro HasniBaeTCs KoJeGaTeI5HEM KOHTYPOM ?

2. Hapucyitte cxeMy KonefiateIbHOTO KOHTYpa ¥ OGBSCHHTE BCE CTaIHM NIpOLEcca
TpeBpaleH s SHePTHH NPpH cBOGOAHBIX SHEPTETHYECKUX KONEGAHUSAX B TEYeHUY
nepHofa KoneGaHmi.

3. To xako# opMyie onpenenseTca coGCTBEHHAN LMKIMYECKAH YacTOTa CBOGOA-
HBIX 37EKTPHYECKHX KoieGanuit?

4. 3armmumre popMyny Tomcona. -

1V. Pemenue zanau ’ N : %

1. EMKOCTH epeMEHHOI0 TOKa KDHAEHCATOPa KOHTYPa PUeMHHKa HaMeHnnack ot C, ©
1o C, = 9C,. OnpenenmTe Mana3oH BOJIH KOHTYPa IIPHEMHHKA, eCJIH eMKOCTH C, KOHJEH- !
€aTopa COOTBETCTBYET UTHHA BOJH, paBHas 3 M. (Omsem: ot A, =3 M 10 4,~ 9 M)

2. {Mana3on KaknX PaJIROBOJH CMOXET IIPUHUMATD PAaHOTIPHEMHIK, ECTN eMKOCTD
KOHJIEHCATOPa ero ¥ouieDaTesHOro KOHTYpa uamenmrest ot 30 nd xo 300 nd, a unzyk-
THBHOCTB KaTymukyt — oT 40 MxTH no 400 MxTH. (Omsem: ot 0,92 M 0 4,6 Mrit)

3. 31eKTPOEMKOCTL KOHAEHCATOPA TEPEMEHHOM EMKOCTH B KOHTYPE PAIMOTPHEMHMKA +
moxeT uamMeruTses oT S0 1D 710 450 1. IRy KTHBHOCTE KaTYHIKH OCTaeTCA HEN3MEHHOIY |
n paeta 0,6 MIm. Ha kaxux Bonsax paGotaet pagmonpreMunx? ( Omeem:or 326 M 10980 m.)
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4. OnpenenuTe 37EKTPOEMKOCTh KOHACHCATOPA. BKJIIOYEHHOTO B KoJebaTebHuIi
KOHTYD, HHAYKTHBHOCTb KoToporo 1,5 MIM, eciiu oH M3anyyaeT aneKTDOMarHUTHLIE
BOMHH JTHHHOM 500 M. (Omgem: C = 140 nD.)

Jlomamtee 3aganne
I1. 93, 3amaum 437-439.

Vpox 127. ArToxOoNe6anHs
Ilenv: paccMOTpeTE Be 3aTyXaloume Konebauns.

Xon ypoka

I. Tlosropenne. Beceaa

1. Uto Takoe KonebaTebHIII KOHTYP?

2. YeMy paBHa [OJHAs 3HEPIUA K0JNeGaTeMbHOrO KOHTYpa?

3. OnumuTe npowecchl, IPOUCXOASINHUE B KOHTYPE NPH CBOGOAHBIX 3AEKTPOMAr-

HHUTHHIX KOJNEeGaHUAX.

4. KaxoBrI IpyramHE CBOGOAHRIX 37€KTPOMArHUTHEIX KoJieGaHuii B KOHTYype?
II. CamocrosTensnan pabora

(Cwm. pasnen «CaMOCTOATENbHRIE H KOHTPOJBHEE PAGOThI»)

Omsemyt:

Bapuanm 1:1. A.2.B.3. A.4. B.5.B.

Bapuanm 2:1.B. 2. 5. 3. B. 4. B. 5. B.

I11. Mayyenne HoBoro MaTepHana

CucTeMul, No06HKE YacaM, B KOTOPHX FeHEpUPYIOTCA He3aTyxalolue Kosiebauns
33 cYeT MOCTYNAEHHS SHePTHH OT HCTOUHMKA, Ha3blBAETCS ABTOKONe6aTeIbHEIMHI CH~
creMamy (opraHHas Tpy6xa, CBHCTOK, CEDALIE.)

Ixcnepumenm «Tpyba Puxxes

BHHyXIeHHRE 3MeKTPHYECKHe KoMebaHus BHPabaTHBAIOTCA HHAKEXTOPAMHA Ha
aeKTpocTaHIMAX. OHH HECTIOCOGHRI BHPa0aTHBATh KOJebaHMs BRICOKOH 4aCTOTH,
KOTOpHIE IPUMEHAKTCSA B PATHOTEXHUKE.

Konebanus BRICOKON 4aCTOTH MOXKHO NOJYYUTD C MOMOIILIO JAMIIOBOTO reHepa-
Topa. OCHOBHOI! €10 YaCTbIO SBAAETCSA TPEX3NEKTPOLHAS IaMITa-TPHOLL.

Koraa 3saMuKaioT Lelh reHepaTopa, OABAAETCA HMITYJIbC TOKA, KOTOPbIA 3apsiKa-
€T KOHNIeHCaTop konebaTensHOro KoHTypa. JLIs Toro 4ToGH KosefaHHA He 3aTyXanu,
KOH/IEHCATOP HYXHO IePHORNYECKH NT03a PAXKATD.

KOH/IEHCATOD HAYMHRET PasPDKATHCA, HA HIDKHel 0GMOTEe HAXOMMTCS TIONOMHTETbHEI
3apsz, Yepe3 KATYNIKy MeT HapacTatoummil ToK. IlepeMerHOe MarHHTHOe TI0JIE ITOFO TOKa
NMPOHM3BIBAET HE TOJIBKO KATymIKy L, HO M pacTioNoAesH Yo PAZOM C Heif katymky L (karym-
Ky 06paTHOM CRS3H), OPOXKAIET B KDKIION BUXPEBOE blieKTpHYeckoe rane. [Tare cosfaer nono-
XUTeJIbHBIA OTEHI{AN HA CETKE JIaMITH, ¥ YePe3 Hee HAYKHAET UATH AHOXHLL TOK. 3TOT TOK
NOA32PSDKAET KOHAEHCATOP B KDHTYDE, ¥ TIOTEPH SHEPTHH KOMITEHCHPYIOTCSL

Korzma HuxHASA 1IaCTHHA KOHAEHCATOPa 3apskeHa OTPULATENLHO, KOHIEHCATOD
JOMKeH OTRJIOUHTECA OT MCTOYHHUKA,

B reneparope 310 IPOHCXORHT aBTOMaTHYecky. IlepeMeHHOe MaTHUTHOE ToJie yOuI-
BaIOIIET0 TOKa B KOHTYPE CO3AET B KATYHIKE OOPaTHOM CBA3U BUXPEBOE BJIEKTPHYECKOE
NoJIe TAKOTO HATIPSXKeHHsA, YTO MOTEHIMAN Ha CeTKe JIAMIThI CTAHOBUTCS! OTPULIATEND-

1
HuM, JIaMIia TIPH 3TOM 32)XXHTaeTCA, M aHOJHAIR TOK IpExpamaerca. @ = 72-:;
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JlaMnoBHe reHepaToph Yerpo#icrso,
TI03BOJISTIOT [IOTy4aTh Kofe- | Merounmx peryampyemee Konebarennnan }
GaHus ¢ YaCTOTOH A0 MIUT- | IHEPrHH moCTyILRERRE | cucTeMa £
miona k. B Hacrosmee SHEPIHH '
BpeMs MOYTH TIOJHOCTHIO Puc.22 IL Obparas casss

JIAMIIOBBIE FeHEPATOPHI BhI-
TeCHEHH [IONYTIPOBOHUKOBHMH Ha TPAH3HCTOPAX, 32 MCKIIIOYEHHEM OYEHb MODIHRIX.

TenepaTopsl Ha TPAH3UCTOPaX KOHTAKTHEE, HajleXHee M IKOHOMUYHEE TAMIIOBEIX.

OCHOBHEI€ AIEMEHTDI, XaPaKTEPHEIE I MHOIVX aBTOKOJIeGaTENhHbIX CHCTEM (pHC. 22).

1. icTOYHMK 3HepruH — NCTOYHUK NOCTOSHHOTO HANPSDKEHHA. :

2. YeTpo#cTBO, peryInpyolee IOCTYTeHHe SHEPTMH OT NCTOYHUKA (KITanaH), — ‘

TPHOZ.

3. KoneGarennuas cucTeMa — KoneGaTeNbHHI KOHTYD. i

4. O6paTHas CBA3Db — HHAYKTHEHAS CBA3b KATYIIKA KOHTYPa ¢ KaTYIIKOL B e CeTkH. |
IV. 3axpemrense uayyessHoro

1. Yro Taxoe aBTOKONEbATEMIHLHAR CHCTEMA?

2. [lepeyncnuTe OCHOBHEIE 3IeMEHTHl ABTOKO/1e0aTEIbHON CHCTEMB,

3. TIpuBeanTe OPUMEPHI ABTOKONE6ATeNbHEIX CHCTEM.

V. Pemense 3anay

1. Bostukalomas B pamke 3/1C HHTYKIHS DY BPAIEHHH B OTHOPORHOM MATHHTHOM
TI0Jle H3MEHAETCS 110 3aKoHy € = 12 sin 100 nt. OnpeaenuTs aMmiLTyAy Konebanuit DJIC,
ee AeficTByIomes 3HAYEHANe, IMKIITIECKYIO M IHHe#Hy10 YacToTy koneGanit, nepuo, dasy
H HauabHylo (hasy. (Omeem: 12 B; 8,5 B; 100 rm pax/c; 50 Tiy; 0,02 ¢c; 100 nt : 0.)

2. KonefaTenpHuli KOHTYP COCTOMT U3 KOHAEHCATOPa eMKocThIo 2 Mx(® n KaTymr-
KM MHAYKTUBHOCTHIO 500 MTN. Haitti yacToTy cobcTBeHHMX Konebatnii KOHTYpa.
(Omagem: 160 Tu.)

3. VugyxrusHocts konebarensHOro Kourypa passa 0,01 I'n, emxoers —- 8 Mx®.
Koxgencarop 3apaaunn 10 passocru norednuanoB 200 B, Kaxo#t naubomsmmit Tox
BOSHHKAET B KOHTYDE B IIPOLIECCE INEKTPOMArHHTHHIX KoNneGanuit? (Omsem: 2 A.)

4. OnpefenyTe JUIMHY BOAHEL, Ha KOTOPYIO HacTPOEH KoJleGaTebHRI KOHTYp HpHeM- -
HUKA, eClH €70 éMKOCTb DaBHa 5 H(D, a HHAYKTUBHOCTb paBHa 50 MKIH. (Omsem: 942 M.)

5. B xonefaTenbHOM KOHTYDE KOBAEHCATOPY coo0meH 3apsay, pasHbtit 1 MK, moc-
7IE 4ero B KOHTYPE BOS:MKJH 3aTyXalOMHUe /IeXTPOMATHHTHEIE Kone6aHus. Kakoe ko- -
JIMYECTBO TEILIOTEl B 2JINTCHA K MOMEHTY, KOrjla MaKCHMAaNLHOE HarpsLKeHHe Ha KOH~
ZeHCATope CTAHET MeHbllle HAYaJIbHOI0 MAaKCHMAILHOTO 3xnayeHus B 4 pasa? EmxocTts
wongencaropa 10 Mx®. (Omeem: 0,047 [Ix.)

HoMamuee 3a5anne
I1. 94. 3axauu Ne 442-443.

Vpox 128. Tpanchopmarop. [lepenaua 31eKTPOIHePrEH HA PACCTOSIHHE
Lenw: moKa3aTh cNocoDH Nepeqayy STEKTPOIHEPTHH, TOZHAKOMMTE € rpanc¢op~
MaTopoM.
' Xonypoxa
1. Tosropenne. Becena
1. Yro TaKoe asToKoNebaHUA?
2. Onumute IPHHIMI ACHCTBHA JAMIIOBOTO FEHEPATODa.
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3. Hayepmure cxeMy reHepaTOpa Ha TpaH3HUCTODE.

4. ITepeusicaMTe OCHOBHEIE 3NEMEHTR ABTOKOIE62HNS CHCTEMEL,

5. Kaxue merany AaMITOBOIo reHEPaTopa MM COOTBETCTBYIOT?

I1. Hayueune nHoBOTO MaTepuana

3/1C monTHLBIX FeHEPATOPOB 3MeKTPOCTAHINMIA IOBOABHO Betnka. Mesxry TeM, Ha npax-
THKe Yallle BCEro Hy/KHO He CIIMIIKOM BRCOKOe Hampsoxerme. [IpeoGpasopasue nepeMeH-
HOTO TOKA, TIPY KOTOPOM HalPsUkeHHe YBETHYHBAECTCH WM YMEHBIIAETCS B HECKOJNBKO pas,
NpaKTH4ECKH Ge3 NoTEPh MOIIHOCTH, OCYIIECTBJISETCA ¢ NIOMOIILI0 TPaHCHOPMATOPa.

OH COCTOMT M3 3aMKHYTOI'O CTANBHOIO CEPAEYHHMKA, COOPAHHOrO M3 IVIACTHH, Ha -
KOTODHIY HaZeTH ABE (MHOTXA ¥ 6oJlee) KaTYIIKH ¢ MPOBONOYHEIMH o6MoTKaMH, Oxna
HaSKBaeTCS NEPBHHOMN, IOKTIOYAETCA K HCTOUHHKY NIEPEMEHHOTO HANPsKEHHS. Bro-
PY10 06MOTKY, K KOTOPO} IPUCOEIMHAIOT «<HarpysKy» (Ipiu6ophL), HASKBAIOT BTODHYHOM,

Lelictaue TpancOpMaTOpa OCHOBAHO Ha SIBNEHMH 3IEKTPOMATHNTHOMA MHIYKIMH.

IIpu npoxoxieHNH NepeMeHHOTO TOK2 110 IepBHYHON 06MOTKe B cepieYHHKE MOSTB-
NsieTCs NepeMeHHbI MarHH THHIY ITOTOK, KOTOphiH Boalysxaaet 3/[C MHIyK LMY B Kax-
Zolt 0OMOTKe. )

£=~@'; P'=-wD_sinax ; £, =wd, - ammwiuryaa 3/IC 8 ogHom BuTke. [onHas
3ACs nepnmmoﬁ 06M0'nce N e, Bo BTOpO# — N,er

g, _N
Z N s l=lels U=l "“’—'=F‘=k’

k — xoadpuuent 'rpancqyopmalmu P

Ecom k>1, tpancdopMaTop NOHHKAOMMUH, Ech k<, 'rpancqyopma-rop MOBKIM2-
onuit.

Ecau BTOpast 06MOTKA 3aMKHYTa Ha HAarpysKy, B Helf NOABNSIETCA riepeMEHHRIN TOK.
MomHocTs B nepeuynOilt Gyner npnﬁnuamenubno l}anna MOIIHOCTH BO BTOPHYHOH;
Ul =U.1L; U—:'--]_:-

Tlopnimas ¢ noMompbIo TpaHCGHOPMATOPa HATIpAXKEHHe B HECKOJIBKO Pa3, MEl BO
CTONBKO e pa3 yMeHbIIaeM CUITY TOKa H Hao6opoT.

CymuiecTyionine B TpaHCHOPMATOPE HE3HAYHUTENLHBIE IOTEPH aHepTHH (2-9%)
obycnoBNeHH NepeMarHHYUBaHHEM CEPIEYHHKA, BHICIEHHEM Terma B OOMOTKAX H
CepAeYHHKE.

ITL. 3axpennenne H3yYEeHHOTO

1. Yo Ha3nBaoT TpaHCGHOPMATOPOM?

2. Ha xakoM AIRJIEHHH OCHOBAH NIPHHIMUT ero AeUCTBHA?

3. Ommmmre yerpo#cTBo TpaHcdOpMaTOpa.

4. Yo HaanBaloT KodthdHIHEeHTOM TpaHCHOPMaLIHH?

IV. Camocrosrenbnan paGora

(Cwm. pasnen «CaMOCTOATENLHEIE M KOHTPOJIBHEIE PaBOTHI»)

Omasemou:

Bapuanm 1:1. 0,8 T 2. 700 B. 3. 120 mx/Dx; 40 MxJIx. 4. 100 Om.

Bapuaxm 2: 1. 3 A; 2,13 A; 100 m; 50 Tux; 0,02 c; 100 nt+n/3. 2. 36 Mx®.
3.1:1.4.8A. .

OLEHKH CTaBATCA: ¢33 — 3a pellieHHe OHOMN 3a/a4y; ¢4» — IBYX 3a/1a4; «5» — Tpex
3amay.

Homamuee 3afaune
I1. 95, 3aapauu 443444,
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¥Ypok 129. IneXTPOMATHUTHBIE BOJHEI
Lenv: paccMoTpeTs cucteMy Maxeperna.

Xon ypoka

I. IlpoBepka aoMaumero 3ajaHus

1. Yro Takoe TpaHcdopMaTop?

2. Kaxum criocoboM MOKHO yMeHBIIHTE S3HePreTHYeCKHe HOTEPH B IMHHH 3JIEKTPO-

nepenay?

3. Omumuure MpUHLHUN ZeiicTBUs TpaHCHhOpMaTOpa.

4. B xakoM caryyae TpaHc)OPMATOP ITOBLIAET HANPSXEHME, B KAKOM — NOHMIXKAeT?

Ixcnepumenm 1

Vuubepcanshniii TparcgopMarop ¢ Katymkamu Ha 220 B u 12 B. Karymky na 12B
TIOBECHTE K JMHAMOMETPY M 3AMKHHTE HAKOPOTKO. OTMETETe MOKa3aHMs! JMHAMOMETPa H
BKUNIOYHTE KaTYIUKy Ha 220 B B ceTs nepemerHoro Toka IIpy aToM MeHbIIAS KaTy1NKa ITpH-
HOAHMMETCS, a IOKA3AHMS ANHAMOMETDa yMelbiates. OfbscHuTe HAGMIOTAEMOe SIBJIEHNe,

(Omsgem. I1pn 3aMBiKaHUY BTOPHYHOM KaTyIIKH TPaHc$OPMaToOpa HAKOPOTKO B Hel
BO3HHK2ET HHIYKITHOHHKIH TOK, KOTOPEHA 10 IpaBiuTy JIeHIia HMEET IPOTHBONONIOKHOE
HatpasJieHHe OTHOCHTENBHO TOKA IePBHYHOM nermy. [IpoTuBononoxHkie TOXA IIpH B3a-
HMOAeHCTBHH OTTAIKHBAIOTCA, TOTOMY NTOKa3aHUA AHHAMOMETPA YMEHBINAIOTCA. )

AIxcnepumenm 2 .

Karymky tpancdopmaropa Ha 220 B ¢ cepaeurukom 6e3 IpMa BKJIIOYHTE B CETh.
Panom-c 3a3opoM 3-5 cM pacniosoxsTe BTOpYyI0 Ha 120 B Tak ke ¢ cepreunnkom 6e3
SPMa, HO C BOJETMETPOM:

1. TIepBYI0 KaTYIIKY BKJIIOYUTE B CeTh. IloueMy BONBTMETP NOKA3LIBAET HanIpsiKe-
Hue? (Omsem: kaTymiku cBsiaaH DJIC HHAYXUNH, YTO U OTMEYAET BOJILTMETP.)

2. B 3a30p Mexty KaTymmkamH BHeceM JncT xkectn. IloueMy pesko ymeHbIaioTcs
NoOKa3aHus BONbTMeTPa? (Omsem: XecThb YaCTHYHO IKPaHUPYET BTOPYIO KaTYIIKY.)

* 3. BMeCTO 2KeCTH B 3a30p BHECEM JIHCT TaTyHH. IloueMy yMeHbIIAIOTCS I0KA3aHN A BOJb-
T™etpa? (Omeem: B IaTyH# BoaHUKaioT TokH (Dyxo, Ha YTO pPaCXOAyeTes YaCTh SHEPIVH.)
I1. HayyeHue HOBOro MaTepHaia

ITepemeHnOe MATHUTHOE T07I€ TOPOXKAAET 3IEKTPHUECKOE NOJIe C3AMKHYThIMH CHJIO-
BHMU nUHUAMA. UeM GbicTpee MeHAETCS MarHUTHAA HHAYKUHMS, TeM Gbile HATIPSKeH-
HOCTB 3/IeKTpHYecKoro noxs. [IpH BospacTasuyn MarHuTHOH MuAyKimu (AB/At)>0 Ha-
IIpaB/IeHHE HANIPSKERROCTH 06pa3yeT JIeBK BUHT ¢ HallpaBJieHHeM BekTopa B.

MarHuTHOe noJe MopoxAaet 3nekTpayeckoe. HoMoxkeT 11 nepeMeHHOE 371€KTPH-
YecKoe 1oJ1e B CBOK OUepelb OPOXIaTh MarHuTHoe ? MakcBe NI ZOMyCcTH A, 4TO TakoH
nporecc peasbHO MPOMCXOAUT.

Korna anexTpHYecKoe oJie H3MeHAeTCA CO BpeMeHeM, OHO NTOPOXAAeT MarHUTHOE
none. Ho Tonbxo Npy Bo3pacTaHUK HAMPsKEHHOCTH 3NeKTpudecKoro nonst (AE/At)>0
HanpaBNeHUe BEKTOPa HHAYKIMH B BO3HHKAIOMEro MarHWTHOTO NoJis o6paaye-r npa- .
BHIH BHHT C HanpanJieHneM BexTopa E.

Otciofa Makcses 3a10m0YiLT, 4T0 B IPHPOJAE MOTYT CYIECTBOBATh 3JA€KTPOMAr-
HHUTHbIE BOJHEL

Ecnu B npoBoAHMKe H3MEHUTD CHIFY TOKA, HH/IYKIMSI MaTHHTHOTO 107151 U3MEHSIET-
cs. TlepemMenHoe MarHATHOE NOJIE CO3AACT U3MEHAIOMeecs ANeKTPHYecKoe. INEKTPH-
Yeckoe HOPQXK/ae [IePeMeHHOe MAaTHHTHOE, a TIOCHE/IHEE, B CBOIO OYepe/ib, CHORA ATeKT-
DPHueckoe ¥ T. . BosnukaeT c¥cTeMa B3aUMHO NEPHEHAUKYAAPHEIX H3MEHADIIMECH
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3MEKTPUUECKUX H MATHUTHBIX ITOJIeH, 3aXBaTHBAOMAX Bee Gonblune U Goabumme o6aa-
CTH IPOCTPAHCTBA.

PacnpoCTpaHsIONIHECS B POCTPAHCTBE BOIMYMEHUS 31EKTPOMATHHTHOIO TOJIA
Ha3blBAIOT 3JIEKTPOMArHUTHHIMH BOJTHAMH.

Cxopobrb, ¢ KOTopo#t pacnpocTpaHAeTCs: BO3MYIHEHHe 3/IeEKTPOMarHHTHOTO NOs,

1
Ha3KBaeTCs CKOPOCTBIO 3JIEKTPOMArHUTHOM BOJHAL U= T—-'; =4y,
EqlbyElL

rae A - pruHa BoaHK [M}, v — ycrora [¢7] [Tu}.

DNeKTPOMarHHTHKIE BOJHK! H3y4Yal0TCs KoneGmomuMuca 3apanamu. [Ipu atom
CKOPOCTD ABWKEHHA TaKNX 33PANOB MEHSETCS CO BPEMEHEM, T. €. OHH BHXKYTCS C YCKO-
penueM. Harnune yckopeHns — r1aBHOE YCIOBHE H3NYY€eHUs SIEKTPOMAaTHHTHBIX BOJH.

Bexropu E i B B a/1eKTpOMarnUTHO#K BOJTHe NIepPIeHAMKYISIPHBL APYT APYTY U Iiep-
TIeHMKYIAPHK HANPABJIEHHIO PaCIPOCTPaHeHHA. MarHuTHasA BONHA NOMEpeyHa.

Maxcpesn 66 r1yHoKo y6exaeH b peaTbHOCTH 31eKTPOMArHUTHRIX BOJIH, HO OH
He JOXHJ IO UX 3KCIIepHMEHTAIbHOTO o6HapyxeHus. Jumb yepes 10 net nocse ero
CMEPTH 3/IeKTPOMarHUTHbIE BOJHHE GBUIM SKCiepUMEHTaNbHO NomydeHn Tepuem.

111, 3akpennenne N3yyennoro

1. UTo Ha3LIBAIOT 3J1€KTPOMAarHUTHON BOMHOMH?

2. UTo ABAAETCA UCTOYHHKOM 3TE€KTPOMAaTHUTHBIX BOJH?

3. KakoBa ckopOCTb PacIipoCcTpaHEHHA 3MeKTPOMarHHTHHIX BOJIH B BO3xyxe?

4. Kax opnenTipoBast Bektoph! E # B 110 OTHOMIEHHIO IPYT K APYTY B 31€KTpOMAr-

HUTHOI BONHE?
Jiomamee 3ananne
11. 96-97. 3amaun 445—447.

¥Ypox 130. OTxphiTie 3N1€KTPOMATHHTHBIX BOJIH
Ilenv: paccMOTPHM CBOMCTBA 3/IEKTPOMArHUTHRIX BOJH.

Xoxa ypoka

I. IloBropenne. Becena

1. B yeM coCTOMT rHIIOTE3a Maxcse:ma? .

2. OnginmTe TPONECC BOAHKKHOBEHNS IEKTPOMATHUTHO BOIHEL ,

3. Uro TaKoe 3JeXTPOMarHHTHAs BOJNHA?

4. OT yero 3aBHCHT CKOPOCTB 3JAEKTPOMArHHTHON BOMHB ?
11. Camocrosrennuas paGora .

(CM. paagen «CamocToATeIbHBIE M KOHTPOJbHEE PaGOTRI»)

Omsemw:1.B. 2.B. 3.5. 4 A. 5.B. 6.B. 7.A.
111. Hayyenue HOBOro MaTepnana

DneKTpOMarHUTHas BOJHA obpaayercs 61arofaps B3aUMHOM CBA3H ITePEMEHHBIX
3/IEKTPHYECKOTO H MATHHTHOTO noneit. YeM GrICTpee MEHAETCS CO BPEMEHEM MarH!T-
HafA MHAYKUMS, TeM GOJIbllle HANPAKEHKOCTD BO3KUKAIOMErO 3NEKTPUIECKOro O, 1
Haobopot. JLna o6pa3oBaHnsl MHTEHCHBHBIX 3I€KTPOMArHUTHBIX BOJH HeOOXOMMMbI
3/IEKTPOMArHATHBIE KOEGAHNs NOCTAaTOYHO BHCOKOH 9acTOTH. Mix MOXHO nOmydnTs
C MOMOIIBLIO KOJ1e6aTeLHOTO KOHTYpa.

I. Tepit st IOy Y€HHA 3NEKTPOMATHATHLIX BOJIH MCNOJB30BaJl YCTPORCTBO, KOTO-
poe ceifyac HaanBaloT BuGpatopoM Tepua. (Tlpeacrasisier coboit oTKpHITHIL Koeba-
TeMbHB KOHTYP.)
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JLnst BoaGyanenus KoneGanuii B TakoM KOHTYPe TIPOBO Pa3spe3aiy 110 CepeuHe,
ocTaBnsAs HeGobmON Bo3AymHEIl IpoMexyTox. Obe wacTH NPOBOAA 3apAXANH JIO
BHICOKO! Pa3HOCTH HIOTEHIWANOB, KOTa Pa3sHOCTH NOTEHIMAJIOB IIPEBKINANA HEKOTO~
poe IIpefleNlbHOE 3HAYEeHUe, MPOCKAKUBAa MCKPa, NeMk 3aMBIKANaCh, U B OTKPRITOM
KOHTYPe BO3HHKANH KonebaHua. OHM 3aTyXaiH, TaK KakK Y KOHTYPa eCTh aKTHBHOE
CONpPOTHRAeRUE BUOPATOD HANYYan 3/EKTPOMATHUTHYIO BOJIHY M Tepsi1 SHepPrHio.

SneXTpoMarHUTHLIE BOMHE PErMCTPUPOBAIHCD C MIOMOIEIO IIPieMHOro BHOpaTo-
pa (pe3oHaTop), IPEACTABIISIONIEro coBol TaKoe Xe YCTPOUCTBO, KAK U H3TyJalomui
Bubparop. ITox neHCTBHAEM EPEMEHHOTO SNEKTPHYECKOrO MO 3MeKTPOMAarHHTHhHE
BOJHH B IpHeMHUKe BO30yxAam KoneGanme Toka. Econ cobeTsenHas yacToTa mpu-
€MHHK2 COBIIajiasa C YacTOTON 3/EKTPOMATHUTHON BoMME, Habmiofancs pe3oHaHC.’
Konebanus B pe3oHaTope npoucxoaunu ¢ bosmimoi amum'rynoﬁ MPH PacON0XEHHUU
€0 flapaLesbHO HITyJao1meMy BUGpaTopy.

Tepi1 06uapyxms 5TH KorebaHus, HabmoAs HCKOPKH B GYEHb MAZIEHBKOM [POMe-
HYTKeE MEXCTY TPOBOJIHMKAMH IPHeMHOro BuGpaTopa. [epi1 He TO/IBKO IOy 3/1€KTPO-
MaTHATHBIE BOJHBE, HO ¥ OOHAPYXHJI, YTO OHM BeAyT cebsa moao0Ho APYruM BUAAM BOJH,

JleMoncTpalas cBOHCTB 3/IEKTPOMArHUTHRX BOMH npy nmoMomu CBY reHepaTo-
pa. INEKTPOMATHUTHEIE BOJHE H3JIy4al0TCH PYNOPHOU aHTEHHOM B HapaBJIeHHAM OCH
pynopa. TIpuemHas aHTEHHa B BHJIe TAKONO e PYIIOpa YJIaBIHBAEeT BOJHL, KOTODhIE
PacTIpOCTPaHAIOTCA BAOJb OCH.

MoXHO0 11pOIeMOHCTPHPOSATE:

1. ITornomeHue 371€KTPOMarHUTHRIX BOJH.

2. OTpaxeHnnue.

3. Ilpenomnenue.

4. TlonepeyHocTs.

A NeKTpOMarHUTHHE BOJIME 06J12af0T PAJIOM BaXXHLIX CBOKCTB.

1. Manygaiorcs YCKOPEHHO ABHXCYHIMMUCS 3apsaMH, npadeM E ~ a,

2. DJleKTPOMArHHTHRIE BOJIHE MOTYT PaclPOCTPAHATHCH HE TOMBKO B PA3NUYHAEIX

' CPeAiax, HO M B BaKyyMe.
g M
3. Cxopocts B Baxyyme V.= o =3-10 ~ COBMANAET CO CKOPOCTBIO CBeTa.
0

4. Cxopocts :-mexrpomarﬂnmux BOJTH B BEMECTBE HIKE, 3EM CKOPOCTS B BAKYYMe,

5. Ilpn mepexoje 371eKTPOMarRETHOR BOMHL M3 OIHOM CPeAH B APYTYIO, YaCTOTa
BOJNHE! He H3MEHAETCSL.

6. dJeKTPOMaTHHTHHE BOJHL MOTYT HOFJIOMIATHCH BEIECTBOM.

7. llpenomnsioTcs ¥ oTpakatoresl. (JeMoHcTpaims.)

8. SnexTpoMarHMTHas BOJTHA NonepeyHa. (JleMoHCTpanyAa.)

9. IlnoTHOCTS 37IEKTPHYECKOTO 11015 B SMEKTPOMATHHTHO# BOJIHE paBHa IJIOTHOC-
TH MATHUTHOTO NOJIS. -

10. TInoTROCTL 3HEPTHM INEKTPOMATHMTHOTO IOJS B PACIIPOCTPAHAIOMIENCS B Ba-
KyyMe BOJHE TIPOTIOPIIMOHAIBHA KBAJPaTy 3JIE€KTPUUECKON HaTIpIXEeHHOCTH:
W=W _+W, =e E

11. nTeHCHBHOCTS 3NeKTPOMATRITHOMN BOJTHBI IPOTIOPHHOHATLHA CPEJHEMY KBaJ-
PaTy HaNPSHKEHHOCTH ANeKTPUYecKoro o B BonHe. | =Ce,E?.

12. M HTeHCHBHOCTD IPONOPHOHANILHA YETBEPTOH CTENIEHH €€ YacToTHl. I~V4,

IV. 3akpennenue Hayuennoro
1. Yro ABNsAETCA HCTOYHHKOM 3TEKTPOMATHUTHHIX BOJIH?
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2. Yo ABAseTCH U3AMEPHTEIIEM SIEKTPOMATHHTHHIX BOH?
3. Kak yerpoeH subparop lepuia, KakoB HDHHIATI ero paboT?
4. KakoBa ckOpoCTb pacHpOCTpaHEHHS NIEKTPOMATHHTHEIX BOJIH B BO3yXe?
5. epeuncavte OCHOBHEIE CBOMCTBA 3/1EKTPOMArHHTHHIX BOJH.
Jomamuee aananne
I1. 98 1 99. 3amauu 449-451.

Vpox 131. Ilpanmun pagwocBa3u
Hens: noxasars npakruyecKoe IpUMeHEHNE 37IeKTPOMATHHTHBIX BOJIH.

Xoa ypoxa

1. Ilobropenue. Becena
1. OnumuTe yerpoicTRO M IpUHIMT AelicTBus Bubparopa lepua.
2. C noMonyrio yero Iepiy perHCTPHPOBAN 3IeKTPOMATHUTHEIE BOJIHEI?
3. Yemy paBHa cCKOPOCTh 31eKTPOMArHUTHRIX BOJH B BAKyyMe? 3aBHCHT JIM OHA OT
CHCTEMH OTCYETa? ’
4. YeM 0TNMYAIOTCA SJEKTPOMATrHHTHRIE BOJIHK OT APYTHX?
5. Tlox KaxuM yrJIoM APYT K APYTY HANIPABJIEHK! B 3IEKTPOMATHUTHOI BONHE BEKTO-
pu Eu B?
6. Uto Takoe HHTeHCHBHOCTD BOJIHEI?
7. Kakast u3 xapakTepucTUK BOJHE HE MEHAETCS IIPH ee Nlepexo/ie U3 OQHOM cpehl
B ApYTyio?
I1. isyyeHue HOBOTO MaTepuana
Jlx. MakcBenn TeopeTuueckd I0Ka3asl BO3MOKHOCTD CYIleCTBOBaHHUS 3JEKTPO-
MarHMTHBIX BOJIH.
I' Tepu B 1888 r. 3xcnepuMeHTANBHO JOKA3aJ CYMECTBOBAHME 316 KTPOMArHHTHBIX
BOJIH.
7 mast 1859 r. A. C. Tlonos aemoHcTpUpoBan npubop Ha saceaanu Pycckoro du-
3UKO-XUMUYecKoro obmectsa. JlansHocTs — 250 M (B 1899 1. — 20 kM, 1901 . — 150 M.
6

uem yBY|— X m—[ﬂ
e < 7 8 9 10
Puc. 23. Cmpyxmypras cxema paduonepedamyuxa u paduonpuemnuxa

IIpunnun pelicreus paxuorenedoHHol CBA3M (CM. Ha puc. 23):

1. 3afatommit reHepaTop (reHepaTop BHCOKOH YaCTOTHI) BhipaGaTHBaeT FapMOHH-
Yeckue Kone6aHns BHCOKOH yacToTl BY (Hecymas yacrora 6onee 100 Thic. Iir).

2. MukpodoH mpeolpasoRnBaeT MeXaHHYECKHE 3BYKOBRIE KoJleGaHus B oNeKTpH-
yec¢KHe TOM XKe YaCTOTH.

3. MozynsiTop naMeHsieT (MOXY/IMPYeT) HX YaCTOTY WJIH aMILIMTYAY B BRICOKOYAC-
TOTHHIE KOJIEGaHUA C IOMOIIBIO ATEKTPAYECKNX Konebaunii Huakoit yactorst HY.,

4. YeumuTens BuiCOKok U HU3Koi yactothl YBY n YHY ycimiBaeT MxX MOIIHOCTH
B BRICOKOYACTOTHEIE M1 HH3KOYACTOTHRIE 3/IEKTPHYECKHE KoJlebamms.

5. Ilepenaromian aHTeHHa B3YYaeT MOLYTHPOBAHHKEIE 3NEKTPOMATHUTHbIE BOJTHEL
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6. [IpneMHan aHTeHHa NPUHAMAET 3NEKTPOMArHATHEE BONHK. JNEKTPOMArHHUT-
Hasl BOJIHA, IOCTHI1IIasA IPHEMHOIt aHTeHHH, HHAYLHpYeT B Helt nepeMeHHuil ToK Toit
XE YACTOTH, Ha KOTOPOt pabOTaeT NepeaTHHK.

" 7.¥YBU.

8. JlerexTOp BHiEASET U3 MOXYHPOBaHHLIX BHCOKOYACTOTHEIX KonebaHuii Hi3-
KOYacTOTHHE KOonebaHus.

9. YHY.

10. TuHaMuk npeobpasyeT aNeKTPOMArHHTHHE KONe6a-
HHA B MEXaHMYECKHE 3BYKOBLIE KOJeOaHUs.

Jerextopnntit paznonpueMHHK (CM. pHC. 24) cocTouT
M3 Koe6aTeIbHOO KOHTYPa, aHTEHHH, AeTeKTopa (IHOxa),
KOHJIEHCATOPA NOCToAHHOH eMKocTy, TenedoHa, Puc.24. Mmﬂm

B xoHType nprHATas BOXHA BOIGYXAET MOXY IMPOBAH-

Hule koefarng. KoHaeHcaTop nepeMeHHOMN eMKOCTH HACTPAaUBAET KOHTYP Ha PE30HaHC
¢ npuHATOH paarosomHOK. MoAyAMpoBaHHyie konebatma BU nocrynaior Ha aerekTop-
Hutit kackajl. Ilocse mpoxoxaenns netexropa cocranasiomas toxa BU uzer uepes xon-
JIeHCaTOp NOCTOSTHHOM EMKOCTH, 2 CocTaBsoman Toka HY nzaer Ra 06MOTXH KaTymek
TestehoHa, BRILIBAIONHE KoaeGaHus MeMGPaHH C Tol ke 3BYKOBOM 4aCTOTOM.
II1.Hosropenne. Becena )

1. Y10 Ha3NBAIOT PAXHOCBA3ILIO?

2. HaueprTe Griok-cxeMy pagmioniepeaTyka 1 OGbACHITE RasHaSeHHE Kakaoro Gioxa.

3. HaveptiTe 610K-CXEMY PaHONDHEMHHKA M OOBACHHTE HasHAYEHHE KAXKAOTO

6uoKa.

4. Yro HaswBaloT Moayagnueit? Kakue BHAN MORYASIIUH BH 3HaeTe?

5. Y10 Ha3wBaT JETEKTHPOBAHNEM ?

6. HauepTiTe cxeMy AETEKTOpa TPHEMHNKA, OITUNIRTE €70 YCTPOMCTBO K IPHHIIMIE

pa6oThi.
JAabopamopnas paboma
«C6opxa npocmeiiuezo paduonpuemnuxas

O6opydosanue: Habop 610KOB 1151 COOPKYM TP2HIHCTOPHOTO PANHOTIPUEMHHKA.

3adanue: cobepuTe panuOTPHEMHUK U3 6110KOB KONeGaTENLHOTO KOHTYPa, AETEKTO-
Pa, ycuaHTens Hu3KoH YacToTH 1 TenedoHa. 110 H3BeCTHRIM 3HAYEHHSM HHIYKTHBHO-
CTH KaTYIIKH i 37IeKTPOEMKOCTH KOHIeHCaTopa KosieSaTe 1bHOrO KOHTYpa ONpeieiuTe
4acToTy, Ha KoTopoli paboTaeT NepefatoNas paIBOCTaHIMA.

H ' :
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1. Co6paTh feiCTBYIONTYIO MOZIENE N0 CXeMe (CM. puc. 25).
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Tloakniounte K xonebarenbHOMY KOHTYPY am-enﬂy K ycn.m-remo HU3KOI#f Yacto-
THI TIOKJIIOYNTE ACTOYHNAK MHTaHHA.

2. BpameHueM pyyxy H3MeHHTe eMKOCTB NIEPEMEHHOTO KOHAEHCATOpa 0 Hacrpoifm: B
PE30HAHC C YacTOTOl Nepeialomteil paxHOCTaHIHY. OTIPeAEIHTE 3IEKTPOEMKOCTD KOH/IEH-
caropa C, 1o HalIeHHOMY 3HAYEHUIO 3/1eKTPOEMKXOCTH ¥ M3BECTHOMY 3HAYEHHIO WHYKTHB-
HOCTH KaTYIIKH ONPEIEIMTE YACTOTY, Ha KOTOPOY- paboTaeT Nepelarommas paJMOCTAHITHS.

3. [Toaxmouan YBY, uccnenyitTe ero BausiHie Ha Ka4eCTBO pa6o'rm TIpHEMHHKa.
JlomanuiHee aajjanHe

I1. 100. 3axaya 452.

Ypok 132. O606malomuil ypok no TeMe «JJIEKTPOMATHHTHBIE BOJIHEI>

Ilenv ypoxa: TOBTOPUTE TeopeTHUECKHE BONPOCH TEMB! «PalHOBOIHH Y U Ha TIPH-
Mepe HIKOAE NPOAEMOHCTPHPOBATL BOZMOXHOCTH CPEACTBE CBSA3M.

Obopydosanue: TeXHUYECKHE CPEACTBA: MATHUTO(MOH, PAalUA (TlePEHOCHASA PajHo-
CTaHIHA), MePETOBOPHOE YCTPOHCTBO, TENEeBH30D, BuaeodnnbM «CpeacTsa CBA3Ny,
panHOMHKpOGOH, CIYTHUKORAA aHTeHHa (Ha KPbILIe IKOIH ).

oni ypoxa

Yuumens. 31paBCTBYINTE, CErOHA MK IOABEEM HTOTH TeMHI «PazmoBosHi». Eme
Pa3 MOBTOPUM cBOHCTBa PaJIMOBOJIH H HX IPUMeHeHUe B CPEICTBAX CBA3N Ha MpHMepe
Hare#l MKOMe, yT/yONM NPUKIafHKIE 3HAHKA. BHauase B Teyenne 10 MUH TIpOBeleM
usmdeckuil LUKTAHT Ha 2 BapHaHTa: BOMPOCH 1-r0 BapHaHTa YHUTaeT KEHCKHH rooc,
2-ro — Myxckol. Ilo oXOHYaHHH THKTAHTA JBA Y4EHHKA IPOBEPSAT €10, CTaBA ¢+» H ¢—»
B 3aBUCHMOCTH OT NPaBHIBHOCTH OTBETa.

Ouauueckuil AUKTAHT
(Cum. pasnen «CaMocTosTeIbHEIE H KOHTPOJIBHEIE PABOTHI»)

Omgempi:

Bapuanr 1

1. DIEKTPOMarHHTHAA BOJIHA — PaCMPOCTPAHAIOIIEECS B IPOCTPAHCTBE NEPEMEH-
HOE 3JIEKTPOMarHuTHOe nose, ¢ = 3 « 108 m/c.

2. a) 3aKPLITRI KOEOATETLHELR KOHTYD, KOTOPRIA IIOYTH He HAMYYaeT 5JIEKTPOMATHHT-
Hy10 BOMHY; 6) OTKPHITHIH KONeGaTeILHR KOHTYD (OHa IUTACTHHA KOHIEHCATOPa TIPeX-
CTaBJIeHA aHTeHHOM, ApyTas — 3emuneit); [.Tepiy, A/1s HavryueHR 3/leKTPOMATHUTHLIX BOJIH.

4. a) [Uem Menbie AMHa BOJIHH, TeM 6onee MeIKHit 06BbeKT MOXKHO 06HapyXHUTh,
T.K. TeM 6orbmas 20151 Naaomei 3HEPTHU Gy Aer oT Hero oTpakarhcs. — Pea]; 6) YK
BOJIHBI PAaCTIpOCTPaHSIOTCHA B IIPEAENaX MPAMO BHANMOCTH.

5. A=2ZLLy . 18844
U

Bapuaut 7

1. Ileprnoanyeckne H3MEHEHNS CHJIBI TOKA, HANIPSKEH S, HANIPSOKEHHOCTH DJIEKT-
PHYECKOTO Mo ¥ MHAYKIMKM MarHMTHOrO nosis. Hanpumep, nameHenne 3apaia Ha
KOHZIEHCATOpe, NIepeMeHHRIN TOK, Kosebauns E u B B aneKTpOMarHuTHOR BOTHE.
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2.1 - anTensa, ;15 ipHeMa BoaH; 11 (korepep, A5 3aMEIKaHs LIETIH PeJie 3BOHKA,

T.e. /U1A TIOA4H 3BYKOBOTO CHTHANA O IPUXOJeE MJIEKTPOMATHUTHOM Boxuey; 11T — 3a-’

3eMIIeHHE, 1A YBeTHYEHHS JaNbHOCTH NpHeMa; IV — KaTymka HBAYKTHBHOCTH KOH-
Typa, Anst obecneyeHusa H36HPATEILHOCTH TIpHEMa).

® e S ! .
4. a) nornomenueM; 6) uuTepdepeHime.
5.C C=2n.

“ino'lL’

Cooluenus YHauUuxca 0 Cpedcmeax ConIu, UMEIOUHUXCR 8 wxoRe
¢ KaGesnHoe Tenesnaenme (BHACOMAaTHHTOMOH, CIIyTHHKOROE TB, Bmleoxcamep:g)

[ Buzeonxon I—->| Tparnckopep '——-l Monywrrop—l-—bl Yewmmrens I_’Eé

Puc.26 @
CucreMa KabenbHOTO TeJeBHACHHA (CM. PHC. v

obpasyercs B cucteMy SECAM, ans Toro 4ro-
651 obecneunts 1BETHOe p3o6paxenue, anee
CHIHAT MOJAETCA Ha MOAYIATOP, KOTOPHLIH rpe-
obpasyer HU suneocurnan 8 BU cursan yac- 4|I- -||
roroit 77,25 MIt (at0 coorBeTCTBYET 3-MET-
poBoMy kaHany). CHIHAN yCHIMBaeTCSA H 10 Puc.27
KOaKCHANBHOMY Kabemo MmofaeTcs Ha IPHEMHHKH, PACTIONOKEHHEE B KIaccax.
(JemoncTpupyercs pparment u3 BuacobnisMa «CpelicTBa CBAIAY. )

¢ CroyrHuxoBoe TeJeBHACHHE. JTO BUA CBA3M, KOT/1a PaXHOBOJHE! IEpPEAalOTCA Ye-
pea cnytHuk. [Tapaboauyeckas anTeHHa AMaMeTpoM 2,5—3 M M03BOJIsIET OCYIIE-
CTBAATH HaHboJee KaueCcTBeHHKH IIPHEM CHTHAJIOB OT CITyTHHKA, HAXOAAIEroCs
Ha TeoCTalMoHapHOl opfuTe. A CHTHAT HA CIYTHHK MOCTYHAeT C HECKONbKAX
TesnerieHTpoB EBponnt u Asuu. K napabomrdeckolt aHTeHHE NMOAKMIOYEH KOHBED-
TOp, npeobpasyonuii BucoxoyactoTHrie (11 ITi) ciyTHUKOBHE CHIHANH B TOK

26) npeJHa3HAYEHA UTS OKA3a YYEOHRIX BH-
neodunbMOB B KIaccax. McTouHMKOM curHa-
JIa MOXeT 6uITh BHAEOMAarHUTOMOH, BUIEOKa-
Mepa MU NPUEMHHUK CHCTEMH CHYTHHKOBOTO
tenesunenns. Eciu Bxomnol suzeochrman
fnpencrasiser coboit H3obpakenue B CHCTeMe
PAL, oH noaaeTcs Ha TPaHCKOAEP M TaM Mpe- ¢
| M
I

yacroroit 1000 MIt. HemocpencraenHo nociie konpepropa clieayer TioHep. Tionep

HacTPaHBaeTCA Ha YaCTOTY TOH HAKR HHOH CTAHIHH H HMEEeT B2 BHIXOAA: HHINOYa-
CTOTHBI B BRICOKOYACTOTHHIH. Yepe3s HMIKO4aCcTOTHHIH BHIXOX TIOHED NOAKIIOYA-

€TCS1 HETIOCPE/ICTBERHO K TeNenpueMHuKy. BricoxoyacToTHsIl curHan kak Gonee :
MOIHWHN ugeT Ha TPaHCKOAEP, Mpeobpasyiomuil CHCTeMB KOIRPOBAHUS
PAL ® SECAM. K Tpanckoaepy NoAKIIOYaeTCA MORAATOP, peoGpasyonmit BY -
CHMTHAT B CHTHAJ TEJEBHIMOHHOM YacTOTE. K MOLYIATOPY MOXKHO MOAKTIOYHTD

[
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KaK OJ(MH, TAK H HECKOJIBKO TEieBH3OPOB, HE3aBHCHMO OT CHCTEMB! HX KOAHPOBa-
uus (PAL, SECAM). (IeMoncTpupyeTca ¢pparMeHT nepenaun 43 fepmaruy, no-
JIY4eHHRIH ¢ TOMOMbIO CTYTHUKOBOIO TENEBUACHHSL. )
¢ Ilepenocnas panuocranuus. [Ipu npoBeneHHH CIIOPTHBHLIX COPEBHOBaHHH, pe-

MOHTE KPHIIITH, MEPOTIPHATHSAX [10 PEMOHTY K IIPOGMHIIAKTHKE YCTPOICTB KabensHO-
I'C TENEBUACHHA UCTIONbL3YETCS TepeHOCHas PaJMOCTaHIUA. (Pebstra emoHCTpH-
PYIOT ee abOTy: ONMH YYEHUK B Kacce, APYTosi 3 6ubnuorexu — PacCKa3uBI0T
06 uMelomelics TUTEPATYpE O CPEACTBAX CBAIN.)
PaanomuxpodoH npeacrassider cobolt KOMIUIEKC, B KOTODLIN BXOJAT IIpHEMHOE
YCTPOHCTBO U COGCTBEHHO PafHOMHKPOGhOH, B KAYeCTBE KOTOPOTO HCTIONBL3YETCA
'MaJIOMOLIHLIA nepeaaTynK. MuKpodoH npeobpasyer MexaHuyeckue kosebaHusa
3BYKOBOI JAaCTOTH B HU3KOYACTOTHRIH 3/EKTPUYECKUI CHTHAJ, 3aTEM 3TOT CUT-
HaJl YCHNUBaeTCA B MHKPO(OHE XKe ¥ TIOCTYNAeT Ha MOXYJIATOp; B MoAyasaTope BYU
CHrHan MoRyaupyetcst mo aMmmautyde HU curHanoMm M NOCTyNaeT Ha aHTEHHY.
AHTeHHa H3any4aeT BHICOKOYACTOTHRE MOAYHPOBAaKHEIE KoseOaHHA. PaqoMuK-
pocdoH Hamelt MKONK HMeET ABa NepelaTyuka, paboTaomux ¢ HeGonpumM pas-
6pocoM 4acToT, KaxILit MOMHOCTBIO 50 MBT 1 fansrocTsio nepenayn 100 m. B
KayeCcTBe HCTOYHHKA NIUTAHUA PAAUOMHKDODOHA MOXKHO HCMONB3OBATh /IEMEHT
Tuna «Kpona» ¢ Hanipsixenuem 9 B, paboyeli nonocoit wacror ot 168 no 216 MI1.
Taxue MHKPOGOHE MOXHO HCIIONB3OBATD NNPH IPOBEICHNH KOHLIEPTOB, IIOY-TIPO-
TPaMM, B TOM YHCJIe H B Hantelf MIKOJIe, HaNpUMeD, B mporpamme «Kak craTs 38e3-
noit». (JleMoHcTpHpYeTcs felicTBHe MMKPO(MOHA: yYeHHIIa YMTaeT CTUXH.)

Ilenntit Mup OXBaTHB OT 3eMaH X0 Hebec,

. Benonomms He 0XHO MokoJieHbe,

Ilo mnanere maraer HayyH mporpece. -~

YTO CTOUT 32 NOAOGHKIM SBJEHHEM?

Bcee aanyTano B Ham ormymaroummii Bex,

Pas6upartscs 8 HCTOPUHM Gyriem!

Uro Baxxee Bcero Ha 3emne — Yenonek!

HaM oTKpHTH HyTH, HaM INaraThb Janexo...

MH B oTBeTE 32 BCE Nepel BeHHOCTHIO,

Bce 3aBHCHT OT pyK Yesn0BeyeCTRa.
YauTenb BHCTABIAET OLEHKH 33 AHKTANT, OLIEHHBAET CAeNaHHke coobimenys, pa3-

6upaer omu6KH, 61aroapuT Beex 3a paboTy.



PA3AEN I
MoypouHble pa3paboTku ro ¢pusuke

K y4ebHuky I'. fl. Msikuwesa,
b.b. byxoBuesa, H.H. Cotckoro

BBEAEHUE

PU3NKA B NO3HAHWM BELLIECTBA,
nons, IPOCTPAHCTBA U BPEMEHU

¥Ypox 1. Uro usyuaer ¢pu3uka. Oprann YyRCTB KaK HCTOYHHK HH(pOPMa-
UM 06 OKpyKaomeM MHpe
Henu ypoxa: o6bACHATH HEO6XOAUMOCTD U3YYEHUS (PUINKH; POJIb OPTAHOB YYBCTB
YeJoBeKa,

Xox ypoka

L. BcerymHrensHas 6ecena

Bo BCTynHUTEIBHOM YaCTH YYHTENb PACCKA3HIBAET, UTO 6y.zry'r H3y4aTh yJanidecs B
3TOM YieGHOM oAy, KaKHe 3alaHust X KIYT. .

Takxe HeO6XOAMMO HATIOMHATH TEXHUKY 6E30TIaCHOCTH Ha ypoKax (PU3NKU U BO
Bpemsi IpoBesieHus N1a6opaTopHbX paboT.
I1. Hobnilt MaTepHan

ITnan

1. BosuukHOBeHHe (pH3UKH

2. OpraHsl YyBCTB YEJOBEKA KaK UCTOYHUK HHOPMAIIH

ITo crosaM ¢ppanysckoro macarens XKozeda Spaecra Penana (1823-1892), «xax-
JInlit IMKOMBHUK 3HAKOM TENEPh C UICTHHAMI, 33 KOTOPHIE APXHMEJ] OTAAN Ob1 XH3HbY, 3a
nocnenave 400 neT 4esoBeyecKas HMBUIH3AIMA TPOLINA NYTh IO3HAHK A, HEM3MEPHMO *
GonbIuii, YeM 32 BCIO CBOIO IPEAIIECTBYIOMIYIO KCTOPHIO. 32 3TH TO/BI JIOAM OCBOYIH ¥
reorpapuio ¥ Hepa 3eMJIH, IIOKOPHIM okeaH. YenoBek co3/ta yCTPoiCTBa, IO3BONKB-
HIME €My JIeTaTh U IEPEIBUTATHCS 0 3EMJIE C OTPOMHOM CKOPOCTHIO, 06IHaThCA C HUTer =
NSIMU IPYTHX KOHTHHEHTOB, He BRIXOASR U3 COGCTBEHHOIO XWINLIA, ¥ BUAETh IIPOUCXO-
Jsiinee B KHRIX kpasix. OH OCBOMI HCTOYHMKY 3HEPTHH, peninn npoGioneMut obecrieeHus
TUIeit, Hay4r/Ics IPeIOTBPALATH SIIHAEMUH CaMbIX CTPALHKIX GonesHei. 3

DTH ZOCTIKEHHS — IUIOAE! HAYYHOTO [IOAXOAA K TIOZHAHMIO NPHpoAn. Hayurni ¢
ayx sapoxuncs B Jipesnedt Tperu. Ha cMeny Mutpam npumnu Hatypdmnocodexue
TIpEACTABNEHUS O MATEPHH, IPOCTPAHCTRE ¥ BpeMeHU. CTaso BOIMOXHKIM OT HabMm- 4
Zenuit nepeliTh K pasMBIILTEHHAM 06 ycTpolcTBe MUpa, IDHYHHAX 1 EPROOCHOBAX |

e W i

LA ¥
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npoucxoAAmero Ha 3emne. IMEHHO <IPEBHETPEYECKOMY YyAys MIOAH 00A3aHH 3a-
poxzaenvem PHIAKH — Hayki, npeobpazoBapmell KH3IHb YeJIOBEKA 3 COThIE JIOMH HC-
TOPHYECKOTO ITYTH IHBH/IN3AIMH.

Baxneitmue puandecKue OTKPHTHA HE TONBKO IPOABHIAIH Briepel HayKy: epe-
BOPaYMBAsA MHPOBO33PEHHE JI0Ael, OHN He Pa3 MEHSUIH CyAbOH MHpa.

Cucrema KonepHuka n TeOpHs OTHOCHTENBHOCTH chopMupoBann 06JIHK COBpe-
MEHHOTO YeJIOBEYECTBa B He MeHbIIElf Mepe, YeM BORHE H PEBOJIOIHH.

Baaroaaps uramssauy Faumaneo Dumnero (1564-1642 rr) B ecrecTBoaHaHMe BOIUIO
YUC0, 0T HabmaneHuil yueH e IEPEIUTH K M3MePEeHHAM 1 PaCcyeTaM. 3T0 NIOSBOIIIIO «CTIpec-
COBaTb» H YHOPANOIHTD OTPOMHEIIE MaccHB (PaKTOB, nepenenxmuam@puyn

Ouzmca, kax 1 m06ast APyrast HAYKA, OCHOBLIBAETCH HA KOIAYECTBEHHBIX HAGIOEHISIX.

Tanuneo Takxe 6510 ACHO, YTO BCE TeNa, HAXOAATIMECS Ha Bpamalomeitics 3emne,
YYacTBYIOT B €e IRHKEHHH, TOAOOHO TOMY, KaK ITyJisl, NPUBS3aHHAsA W HE IPHBA3aH-
HasA K AAPY, Y4aCTBYeT B OHOM C HMM ABHXxeHMH. Kamens, magamonmwit ¢ BepmmHEn
MayTH, 6yZieT Y4acTBOBATh B ABIKEHMH KOpabis mocie OTPHBaA OT Hee B TaKOMH Xxe
CTereHH, B KaKoif y4acTBOBAJI B HEM, HAXOAACH Ha ee BepMuHe. JHAIHT, KaMeHb, 6po-
UIeHHBI# ¢ BepMMAK 6anIHy, KOTOPas CTOMT Ha 3eMJie HETOXBHIKHO, YIIAET K NO/IHO-
KHIO HE3aBHCHMO OT TOTO, ABMXETCSA [NAHETa WIH NOKOHTCS. B KOHeYHOM cyere, 3KC-
NePHMEHTH, KaK peaibHbe, Tak M BooOpaxaeMbie, No3ponuau lannneo oTsecTH
BBIIBHTABHINECS PaHee PH3HYECKHe BO3PAXKEHHA IPOTHB IBHXEHHS 3emn.

Opranu TyBCTB YeN0BEKa KaK HCTOYHHK HHGOPMALMK

Oprans YyBCTB 4e10BeKa chOpMHPOBATHCE B fIpoLiecce AMHTeMbHOH 6Homormuec-
Kott apomorgu. SIBAssICH MCTOURHKROM HE(OPMalHH 06 OKpYXAI0mEM MIDe, OHM 06ec-
NeYHBAIT HeOOXOMMMET YPOBEHD AIANTALHY YeNI0BEKa K BO3MOXHLIM H3MEHeHHIM
BHemHel cpean. BuecTe ¢ TeM Oprasil YYBCTB OFPaHHYHBIOAT BO3MOXHOCTH NO3HA-
HUS YeJIOBEKOM NPHPOAHKIX ABACHMH H3-32 CPABHATENRHO Y3KOTO IHAMNA3O0HA BOCIIPH-
HUMaeMhlX HMH WHPOPMAITMOHHAKIX CUTHAJIOB.

Bomsmywo wacts (a0 80 %) wndopmaipin 06 OKpyXamOmeM MEPE MBI NOMy4aeM
yepes rrasa.

Hamn rma3a cienuasibHo NpeaHasHaveHbt A TOFo, YTobH cHabxaTs Hac HHGOD-
Maunueit o rayGuHe, PaCCTOAHNY, Beurause, ABHAECHAH K npeTe. K ToMy e onm cniocob-
HBI IBATaThCs BBEPX, BHH3 H B 06€ CTOPOHL, JaBast HAM MAKCAMATbHO IBPOKHH 0630p.

Om1ako yenoBeyeCKHii 7123 He MOXET BOCTIPHHAMATh CBEPXBHCOKYIO HHTEHCHB-
HOCTb HITYYECHHS H PasyINyaTh NoCae0BaTebHEE KOPOTKHe CHrHann. Kpaitne nese-
JIMKa H Pa3pemaiomas CiocobHOCTb rna3a; MUHEMANLELIL pa3Mep ofbekTa, pasnuya-
€MOTO I7Ia30M, OKA3KIBAETCA NOPSKA MHKPOHA.

Hesneanxy noporoBuie BO3MOXHOCTH BOCOPUATHA Manoll H 6onnmolt MHTeHCHB-
HOCTH 3BYK2 OPTaHAMH CIyXa.

MH CARIIHM, TOTOMY YTO HAINK YOIM PEarNPYIOT Ha 3BYKOBHE BOJXHBE HAH Ha Ma-
Jleiimue H3MEHEHN AaBneHns Bo3ayxa. OHH NpeolpasyioT aTH BOJHH B 3N€KTPOH-
Hbie HMITYALCHE H TIEPEAAIOT HX B MO3T, I/I€ Te TPAHC(HOPMUDYIOTCA B 3BYKH.

TpoMKoCT: — ypoBeHD 3Heprus B 3ByKe — H3Mepsercs B Aetmbenax. Hlenor mpu-
paBHMBaeTcA Npuban3uTenbHo K 15 AB, meecT ronocoB B CTYAEHIECKON ayAUTOPHH
zocTHTaer npuMepHo 50 1B, a yauuHHI ITyM IIPH AHTEHCHBHOM JOPOXKHOM JBHXE-
Huu — 0kono 90 ab. Iymnt saime 100 A6 MOryT 6KTH HEBHIHOCHMBIMH JUISL YXA YeROo-
Beka. [llymn napaaxa 140 zB (wanpumep, 3BYK BaeTalMIEr0 PEAKTHBHOTO CaMolie-
Ta) MOTYT OKA3aThCA GOJie3HEHHBIMA AN YXa H NIoBpeAuTh 6apabaHHYIO IIEPENIOHKY.
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140 zB ITopor 60J1eBo# YYBCTBHTETLHOCTH
130 xb PeakTuBHLIK cCaMONIET Ha BaJIETE
. 120 xB PeakTHBHLIH [BAraTe b Ha XOJIOCTOM XORY
. 110 1B Konnepr pox-rpymms

100 ab ITHeBMaTHyeCKaR Kpenb
90 15 11Tym ZOPOKHOIO ABHKEHHS
80 1B JBrxymuiics noe3x

" 70 b ‘ninecoe
50/60 b lym Tonmm
40 b Pa3sroBop
20 nb MoH B 6ubmmoTexe
10 b Don B CENABCKON MECTHOCTH
0aBb Tlopor canmuMocTH

Penentopni BKyca 1yBCTBHTEBHbI TONBKO K OTPaHIYEHBOMY HabOPy XMMHYECKUX
COEAHHEHMI U BEINECTB, NOTPEBIAEMEIX OPraHHIMOM.

Oprasxbl 0GOHSIHAS PEarMpYIOT JIKIOb Ha HEKOTOPHIE Fa3kl, aDH ¥ HX CMECH B Y3-
KOM JHana3oHe KOHHEHTPauH.

OpraHn OCA3aHMS He NIO3BOJISIOT OTAMMATE APYT OT APYTa IOCTATOYHO MEJIKHE IIEPOX0-
BaTOCTH M pa3/Myars ciabnie pasapaxurrenn. Haxosmmecs B Koxe HEPBHBIE OKOHUAHNS,
Ha3sbIBaeMbI€ DELIETTOPaMH, TI03BOISIOT AIOYYBCTBOBATD JIENKOE MPUKOCHOBEHHE, AABNIEHHE,
HaMeHeHHe TeMIiepaTypHl U 6omb. FIx ocobeHHo MHOTO HA KOHUMKAX [AbleB. Juarason
BOCIIPUHMMAEMOI! TEMTIEPATYPH!, a TAKKe KOHLEHTPAIY BPEIHKIX KHAKOCTeH HA KOXKe
HEBEJIHK ¥ 06ecieuBaeT JIMIIb PeXHM GHOMOrYecKOro BRUKWBAHUS OPraHuaMa,

HecMoTpst Ha orpaHM4YEHHDBLA IMaNa30oH BOCIPHATHSA OPraHOB YyBCTB, Y€JI0BEK Cy-
MeJl OTIPEZIETTHTE CTPYKTYPY BeINeCTBa H IIOHATH IPUPORY MHOTOYHCIEHHHX adex-
TOB BHE 3TOIO {UaNa30Ha. ’
1. 3akpensienne U3y4eHHOTO

1. TTouemy Ianuneo Tannses cHATAIOT NePBHIM HHIUKOM? _

2. Yro amnseTcs NpeAMeTOM H3ydeHHA hU3HKH?

3. KaxoBa mpu6M3uTeIbHAS TPOMKOCTS mienoTa B x6?

4. HazoBuTe oprann 4yBCTB YeJIOBeKa.

5. Yepes xakoit OpraH YyBCTB YeNOBEK noxydaeT HanbonbmHii obveM nHpOpMa-

1IMH 110 CPaBHEHHIO C APYTHMK?
JloMamnee 3anaHue
Crp3-4 ' ‘

Vpok 2. Ixcnepument. 3akon. Teopua. Musuyeckue MOAEAH
I{eas: BBeCTH NOHATUA «3KCIIEDHMEHTY, «3aKOH», TEOPHS», «hHU3HUECKHE MOze-
JIH»; SKCIIEPHMEHT KaKX KPUTEPHH IPapHAbHOCTH (PU3NIECKOH TEOPHH ’

Xoxa ypoka

I. Tlpowepka poMamnero 3aanus
1. TloyeMy avaria3oH BOCIPHATHS OPraHOB YyBCTB Ye10BeKa A0CTaTOYeH s aXar-
TallUM K )KM3HHA B 3UMBUX YCIOBMSX?
2. YeMm OrpanmMyeH AUanasoH BOCTIPUSITUS OPTAHOB OCS3aHUsA?
3. Yem orpanmnyeH IHana3’oH BOCIIPHATHA OPraHOB BKyca?
4. Yem orpaHHyeH QMANa30H BOCTIPHATHS OPTaHOB 0GOHAHMA?
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5.Yem orpaHw4eH TUATIA30H BOCIIPUSITHS OPraHOB ClyXa?
6. Uto KOMIIEHCHPYET HeZJOCTATOK BOCIIPHSITHS OPraHOB YyBCTB YeJIoBeKa pH op-~
MMpPOBaHHH NPEACTaBIeHM O CTPYKTYPE OKPYXAIOIIEro MHpa?
7. UTo sBNsIeTCS NPEAMETOM M3ydeHHs HPHIUKH?
I1. Wayuenne HOBOTO MATEDHANA

Du3uKy Ha3HBAIOT SKCIIEPHMEHTANBHOY HayKai. [lefio B TOM, YTO OIBIT HMEET B
3Tl HayKe OYeHb BAXHOE 3HayeHHe. MHOIHE 3aKOHHI (PM3UKH OTKPHITH Glarogaps
HabMIOXEHNAM 32 JBAEHHAMH MPUPOAK! VMY CIIEITHANLHO NOCTARTEHHKIM OIHITaM.

C yero HaunHaercs pabora dHsnKa?

[IpoBORs ONKT (IKCHEpHMENT), GUINK KaK 6kl BONPOMALT NPHPOY. A A1 TOTO,
4TOGK! e€ OTBET GhLN SCHKIM M YeTKUM, Tpebyercst ocoboe HCKYCCTBO: BOTIPOC IPHPOZE
HYXHO 33/{aBaTh TaK, YTOObI HCKJTIOYKTD Pa3IHYHbIE TOJIKOBAHHSA OTBETA, T. €. OH X0~
XeH OBIT OXHOIHAYHKM H JOKA3ATeJLHBIM. 3TOT OTBET MPHPOXA XaeT B BHAE NOKA3a-
Huit ipubopos. B npomuiom npubopn 6um npocThiMH. CaNTanoch, YTO TOT, KTO He
criocoGen coBpaTs HYXHBI eMy PHOOP U3 MOAPYUHKHX MATEPUANOR, HMEOMMXCS B
n060ii n1abopaTopuy, — CTEKISAHHEIX TPYOOK, 06pe3KOB Pe3HHOBHIX LLIAHIOB, 1aj0-
YeK, CYpry4a H T. Il. — HeIOCTOUH 3BaHHS (PH3HMKA.

Co BpeMeHeM BOMNPOCH, KOTOPHE (PHIUKH 3a/1aBAIH TIPHPOAE, CTaIN Gosee H3om-
PEHHBIMH, KaCATKCH BCe 6071ee TOHKHX K CTIOKHEIX SiBNeHH, ¥ npUGOpHl COOTBETCTBEH-
HO CTaNH CJIOXHee.

Ecu ecTb BO3MOXHOCTb, 9KCIIEPHMEHT NIOBTOPSIOT: BOCITPOH3BOAMMOCTD PEIYJIBTa-
TOB — BECKHI apryMeHT B I10J1b3y [IPABHJILHOCTH MONYYEeHHRIX JAHHKIX, TIO3BOISIOLIHM
UCKITIOUHTD CITyyalinylo ommbky. B ntore y dbusnkoB ckarumpaercs ueanit BOpox K-
ceJl, KPHBBIX, BH/IEOMATEPHA/IOB H T. I1., XaPaKTEPHIYIONMX NCCIEXYEMOE SBIIEHIE.

SKCEPUMEHTATODRI C TOMCTHHE ITYETHHKIM TPYAONOOHEM HAYMHADT pasbupaTs-
€51 B IyTAIOILEM CBOMM 00beMOM MaCCHBE NONTydeHHBIX IAHHBIX, B TAKOM <¢CHIpOM BUAE»
HH(pOpMarms TpyAHo0603pHuMa, U paboTats ¢ Heit Heyro6Ho. Ee HeoGx0AMMO cXaTb,
TIPHAB BUA TOMH WJIH UHOM 32BHCHMOCTH WIN 3aNMCAB B BUAE YPaBHEHUS.

BriBoz ypaBHeHHs Beeraa 601bmas yAa4ya KCCNER0BATeNs, HO 3TO He hUHAN, a NI
HOBHI{{ mar Ha JOJTOM ITYTH OT NePBHYHKX IKCNIEPIMEHTANBHEIX JAHHBIX K OTBETY Ha
BOTIPOC, [IOCTaBNeHHbil mpupoxe. IlepBhLiit BApHaHT ypaBHEHNA HANOMHHAET TOALKO YTO
BLUTYTIMBIHENOCS TTTEHIa: OHO He PajyeT B3IMAAK HEHHTE/IS MaTeMaTHYeCKOH! KPacOTHI.
Tem He MeHee, OHO YKe COIEPAUT B CXKATOM BAJE APATrCLHERHYI0 BHOpMaImw, ipexe
3aTePSAHHYI0, K2K HIOJIKA B CTOTe CEHa, BO MHOKECTBE 3KCTIeDHMEHTAThHBIX JAHHLX. Bpax
JI Ha#iieTCA XOTS Obl OXMH (HH3UK, KOTOPHY CTaX 6K OTPHIIATH HAAIIECTBO YpaBHeHHH
Maxcsesna. Ho B nepponayamsHOM Bujie OHM OBLIH ANEKO He Tak KpacHBw. JIums Ten-
pux [epit ¥ ero noceoBaTeNM ZOBENN ypaBHerus MaKcBesiia I0 COBEPILEHCTBA.

anee ypasHenus HyxHO pemarts. Hccnegoparesn o6paliaores 3a OMOMBIO K
MaTeMATHKe, HAKOITHBHIEH B CBOEM apCeHaIe HEMAIO MOMTHEIX METOROB PEIIERHS Pas-
JIMYHBIX THIIOB ypaBHeHnii. CyuiecTByerT HeXh pa3fie/l MaTEMaTHKH — MaTeMaTHyec-
Kast Hu3sKa, — KOTOPHIH 3aHUMAETCA TONBKO Pa3paboTKOM H ycOBEPIIEHCTBOBAHYEM
METONOB pelreHus 3aiaq (B YaCTHOCTH, YpaBHeHAH ), BOSHAKAOMHX B hu3nke.

Haxonen HacTynaer cyacTANBEI PAHAN: BLIBENEHROE YPaBHEHHE YAAIOCH PELIHTD.
Panbine 10A pemeHHeM ypaBHeHHs IOHUMAIH TTOTyYeHHe AHAATHYECKOTO PEeHHs,
T. e. opmyasl. Termepsb B CBSI3H C IIMPOKHM PACITPOCTPAHEHHEM KOMITHIOTEPOB HOJ
pellleHHEM YPAaBHEHUS MOHMMAIOT YUCNEHHEIH Pe3ynbTaT, MpeACTaBNsAeMulli B BHLe
Tabmuup! wiu rpaduKa Ha aucmiee koMnboTepa. Ha aroM atane Gusnka ge MoXeT
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3aMEHHTh Ja0Kke CaMbiii MCKYCHMI MaTEMATHK: MOJy4eHHOe PemeHie HEOGXOAMMO HC-
TONKOBAaTh, HHTEPIIPETHPOBATh, BHACHUTH ero uanyeckuii cMbica. aniMu cioBamy,
npoucxoauT BaxHeHmul mponecc nepexoxa ot opManbuoli (GynRKIHORANLHOM) 32-
BHCHMOCTH K COAEPXaTeJbHOMY OIHCAHHIO H3YYaeMOT0 SBIIEHHS.

" OHAKo ypaBHeHHE H €10 Pemenne — efie He OKOHUATebHRLIl HTor IIoHCKoB. B ypasHe-
HPM Pedb HEeT O QYHKIMOHANBHOH 3aBHCHMOCTH, OTBeualonielf Ha BONPOC «Kak?y, a He O
TIPHYHHHOM 3ABHCHMOCTH, OTBEYAIOME HA BOTIPOC <TIGeMY ?» («C OMOMILIO KaKOND MeXa-
Hu3Ma?y ). IpumMep GyHIAHOHANLHOMK 3aBACUMOCTH — BRIBeieHHBII HEI0TOHOM 3aKOH BCe-
MUPHOrO TsroTeHHs. OTBeyYast Ha BONPOC O TOM, KaK TeJIa IPHTATHBAIOT JPYT APYTa, ITOT
3AKOH YMATYHBaeT O MpHUpofe rpasuraiyy. Korna Puuapn Berrmu cnipocun HelotoHa B
TIHCEME, YTO JKE TAKOE TANOTEHVE, TOT OTBETI, YTO Y HErO eCTh Koe-Kakue IOTa/IKe Ha ITOT
CHeT, HO IOCTOBEPHO OTBET eMy HemasecTeH. ITpHpoa TATOTEHNS HesACHA H NIOHEKIHE.

JlocTHrHYB Onpefie/ieHHOIo YPOBHA NOHAMAHHA HCCAEAYeMOro ABneHus, Gusnk
JeJaeT CEAYIOMMUE Mar — NHTAETCA TOCTPOHTH ero Moaens. Moxean 6uBaoT pas-
Hue. Ecymi Heo6X0MMO BOCIIPOBIBECTH Kaxkue-HIOY b usideckue, XUMHIeckue, 61o-
JIOTHYECKHe MM TeOMETPHUECKHE CBOUCTBA MCCIENYeMOro NpefMeTa, ARJICHHHA, TO
MOJieNb Ha3KBaeTcs NpeaMeTHoR. K MX 4McIy OTHOCATCA, HAaPHMEP, aHANOTOBRIE
MOJieH, TIPH NIOCTPOEHUM KOTOPKIX HCTIONb3YIOT OINHAKOBOCTh MAaTEMATHIECKHX 3a- .
BHCHMOCTeS}, WM ypaBHeHH I, ONMCHRBAIONAX HCCIEAYEMOe ABeHre ero ananor. Ha
PaHHeM aTafle Pa3BUTHS BEMHCIATEILHAX MAIINH AHATIOTOBbIE MOZENH ITHPOKO NPH-
MEHSUIMCH ITPH pacyeTe Pa3THYHLIX GUIHYECKHX IPOLIECCOB. .

Han6ombmee anavenye B dmarke mpHoGPENH TaK HA3KBACMEIE MATEMATHIECKHE MOJIE-
. Kax ipasmuno, a1o udbepeHipantible YPaBHEHHS, OTHCKEBAIONTAE HCCEAYEMOE STRITe-
HHe. MaTeMaTirdeckasi (KaK B BCsKast APYTAs) MOJEMD — He TOYHRII NOPTPeT, BOCTIPOU3BO-
A HecneQyeMoe ABIEHHE B MENHYAMIITHY IOXPOGHOCTAX, A CKOPEe ero KapHUKaTypa, Ha
KOTOPOit OfHH CBOMCTBA NpEyBeMeHs VTR Ty simelf Y3HaBaeMOCTH, a APYTHE — CTEPTHL
Tem He MeHee, XOPOMIAs MOJIEJH, TIO BRPAXEHHIO OHOIO H3 OCHOBATENeH KubepHETHKH —
Jm6H, MOXET OHITH «YMHEe CBOEIO COSAATENSY, T. €. OIMCHBATL HE TOJBKO T¢ CBOHCTRa,
KOTOpHE HMEJI B BHY € aBTOP, HO H ApyI¥e, HHOINA COBEPIIEHHO HEOXMIAHHO IUIS HETO.
Hponssoas Hax MaTeMaTIMECKOH MOJIENIBIO YHCIEHHBIN N KOMIbIOTEPHDIH IKCIIEPHMENT,
Giancn mosHAIoT Heeyemoe sinerue. B kontie XX B. KOMITHIOTEPHOE MOAETHPOBAHHE
TOTYIMIO MIKPOKOE PacTpOCTPAHEHHE, HO KOTA-TO OHO OBUIO cencarmeli. :

Cnemyomuii mar —~ CO3aHye TEOPHH SBACHHSA, KOTOPas He TONbKO NOABOAAT HTOT
BCEMY YKe CAENAHHOMY, HO H PHCYET NIEPCTIEKTHBH U AATbHEHIIET0 HCCIE0BaHMS,
OcHoBO, HTH (GYHAIMEHTOM TEOPHH CIyXaT ONKITHHIE JaHHbIE. SIPycoM BEIME pac-
MOJIATAIOTRCA TMIOTE3B, AOUYUIEHRA H aKCHOME, OOIINe 3aKOHB — €CTPOHTENbHMIH
MaTepHan» Mozeeil, 06pasyommx crexyomu# yposens. [IpaBiia JOrH4ecKoro BH-
BOJa CAYXAT CBOETO POAA JECTHRIIAMH, COSAMHSIONMMMH DA3THYHbIE APYCHL 4

B BepxmeM Apyce PacNONAraoTCs YTBEPKAEHMST, BRIBOJIHMbIE H3 BCETO, YTO JIEHMHT HIDKE. i

Peaynsramu ¢puawteckol Teopun NepeRaloTcs B KakKoi-TO MOMEHT HEXKEHEPaM, 5
KOTOpHIE BOILIOMAIOT NX B HOBhIE TEXHUMECKHE MPHGODPH, HHCTPYMEHTH, O3B0~ (u
THe 32/[aBaTh HOBEIE BONPOCH npupoze. I{nkn nosropserca cavala, HO He IO 3aMK-
HYTOMY KDPYTY, a IO PasBEPTHBaOmMelcs ~ ¢ KOKAHIM Pa3oM BCe MNpe — CIHpPaIN. §
TIpouecc mo3Hanua GeckoHedeH. E
HI. 3axpeniense H3yI¢HRROIO

1. C uero Haumnaetca pabora puanka?

2. Yro TaKoe IKCIIEPHMEHT?

iy

Skt 52
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3. IoyeMy 3KCriepUMEHT ABJISIETCA KPUTEPHEM IPaBIWILHOCTYU H3KUYeCcKoi Teopun?

4. Y10 Takoe Moaens B dpusnke?

5. IlpnBemure nprMep GH3HIECKONR MOIEH.

6. B yeM 3aKTIOYaeTCS B3aMMOCBSI3b TEOPHH M (DU3MYeCKol Moae H?

JloMammee 3aanue
Crp. 3-4, Bonpocw! B KoHue naparpacdos. CliesaTh OCHOBHbIE 3aTIHCH B TETPAIH.
JlonosHuTebHAN mld)opuamm

Hcxyccmeo axcnepumenma

IKCnepUMEHT HapA/Y C TeOPHeH — OZIMH U3 ABYX CTONNOB ¢n3mecxoﬁ HayKH. JTO He
TIPOCTO CO3EPLRHHUE TPOMCXO/IAUUX BOKDYT ABJIeHHH, 2 Ha6lo/leHHe 3a IPOLIECCOM, IIPOTe-
KAIOMUM B OTIpe/ieNieHHbIX, 3aIaHHBIX IKCTIEPUMEHTATOPOM YCJIOBHAX; MO OTpefeNeHnIo
Opencuca Bakona, 3To «BONpOC NpHpoaes. IKCIEPHUMEHT, KAK FOBOPHJ POCCHICKHIA DH-
31K TEOPETHK aKajieMUk Apkanuit BeiinycoBny MuraaH, «<HCIBITHIBAET NPEACKa3aHUS Teo-
puu Ha npoynocts. Korna Teopus, HakoHell, He BHJIEPXHT, CTPOMTCA HOBAS, C YHETOM CTa-
pbix (aKTOB H TeX, YTO MOABHIUCD NIPH MPOBEPKES.

CyumecTBy10T KaK BEAHKHE TEOPHH, TaK H BEJIMKNE 3KCIIepUMeHThI. OHM He TONBKO OC-
TAI0TCA B 71260PATOPHBIX OTYETAX H HAYYHAIX KYPHAJIAX, HO H H3MEHSIOT, NPAMO WJIH KOC-
BCHHO, Hallly MOBCEAHEBHYIO KH3Hb. 32 HHX MOJAYYalOT MpeMuH. O HUX PacCKa3hIBalOT UC-
TOPHH H CKJIAZLIBAK)T JIETEH/IBI.

Tloxauryi, nepsblii BeMMKHiA aKcriepuMenT 6buT npoBeneH Apxumenom w3 Chpakys. Ficro-
PHsI C KOPOHOI Lapsi TepoHa He TOMBKO CAENAJIA €70 «0TLOM KPHMHHA/IMCTHKHY, HO H NI0Ka3J1a,
KAK MCCJIENIOBATEID B XOJIE TFPOMCKOB OTBETA HA O/3H BONPOC MOXKET HAXTH peLlieHHe COBCEM HHiio
npoGiemnl. OHako BaxHee npyroe: ApxuMes GhLi, HABEPHOE, EPBLIM YUEHBIM, ONTUPABILIMMCS
Ha TEOPHI0, M Ha 3KcniepumMenT. Ero 3aK0H TUIaBaHms Tesr — pesyJistaT HabaoaeHuit i aKCTiepy-
MEHT2, 32KOH PbIYara — UTOT pa3MbllLIeHwit 1 iorazok. VI3 Mexanuiu Apxumesia B Gonbhreii Mepe,
4CM U3 YMOSPHTEJIBHBIX PACCYXACHWI APHCTOTESA, BRIPOCJIA (DH3IYECKas HayKa.

Kaxoe OTKpEITHE NOABASETCH Ha CBET NO-CBOEMY: B Pe3y/sTaTe MOHCKA MM HO NPH-
xotu caydas. ITpesckasanHbie OTKPHITHS MOXKHO GYKBAILHO NEPECYUTATS 110 NAIbLAM, 32TO
B 3TOM DSLLY €CTh TAKOE APKOE COORITHE, KAK CO3AAHME Na3epa: B 1953 r. HAyYMIKCh HCOMb-
aoBatb 3exT, npeackasaHHui Anp6eproM DiitHmTeitHoM eile B 1916 1. Taioxe B pe3yJib-
TaTe neJeHaNpageHHoro noncka nemen Moxannec Teopr Benxopu umeuuapeu Kapn .
Anexcanziep Mionnep o6HapyXHin BRICOKOTEMIIEPATYPHYIO CBEPXTIPOBOAMMOCTb.

Topa3no 60:isiue B HUIMKE OTKPHITHIL CIy4aiHBIX, BOHMKAOUIMX Kak GYATO «Ha nyc-
Tom MecTes, Ho Beukuit ppanttysckmii 6uonor Jyw Iactep ognas s cxasan, 9to Caydai
110MOraeT TOJILKO NOArOTABIEHHOMY YMY. SIpKuii TOMY npHMep —OTKphITHE Apyroro $pan-
tty3a, AHryaHa AHpu Bekkepens. Mccnenys noMuHeceHuio pa3iMuHBIX BENIECTB, yye-
#tblil TIPEANONAranN, YTO OHA HE TOJBKO BRIBIBAETCA PEHTTEHOBCKUMH JIy4aMH, HO M MOXeT
nopox/ath HX. [IpoBeneHHkie Ha OCHOBE OHIMGOUHOM MIEM IKCIIEPHUMEHTDI, TEM HE MEHEE,
3aKOHYMJIUCD B 1896 r. OTKPHITHEM PAIMOAKTHBHOCTH.

Horaa HoBoe He 3aMeYaIOT, IPOXOAAT MUMO HeTo. Befib yueHniii MOXET MPOCTO He YBUAETH
TOro, YTO He YKJIRIBIBAETCS B IPHBBIYHYIO eMy KapTHy MHpa. Hemeranii duank Kynie s 1933 1.
wafunosian B kamepe Brimcona yactuty B 200 pas Tsokenee anexTpona, 1o 6bu1 Mio-Me3oH, Oft-
HAKO, TOCKOJIbKY TaKye YaCTHIIbI He GBUIK H3BECTHRL, OH CHeJT CBoe Hab/mo/IeHHE OTHOKOI OnbITa.
MosTopio Me3oH oTkpei B 1938 1 amepuranipt Kapn [lasun Annepcon i C. Henepmetiep.

OG6CTOATENBHOCTb MOXET He TOJIBRO [IOMOYb B OTKPBITHH HOBOTO, HO M TOMEMIATH, AH-
ranitckuit puank Januuanb Koanagon b 1825 1., 32 IECTD JleT 10 OTKPHITHS ABJIEHHS 3J€K-

i TPOMarHuTHON MHAYKIMHK Maitiiom MapaneeM, TPOBOAWI OYEHb NIOXOXKHE IKCIIEPHMEH-

r—
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1o, Tak xe, kax 1 Qapaneii, OH NOAKMOYAN K YYBCTBUTENLHOMY FajibBAHOMETPY KaTYIIKY,
B KOTOPYIO BABMIAN MaTHHT, — B 3TOT MOMEHT IO KATYIIIKE MPOTEKall SIeKTPHYECKHH TOK.
Ho npenocropoxHocTeii HHOrAa GLIBAET CIMIIKOM MHOTO: 9TOGH! YMEHBUIUTD BIUAHHE
MarnuTa Ha raassatomeTp, Konnanou pacnosaran npr6opul B pasHbix komHaTax. IToxa on
He crienra OXO W OT MaTHHTa k HaMepUTeNbHoMY NpHOOpY, cTpeska yerokanpanacs, He
0XH/as CTONKKO KPATKOBPEMEHHOTo 3dheKTa, yueHniit 1ie CMOT CAEATh OTKPLITHA, KOTO- -
poe yaanocs. Papaneio, — TOMy IOMOTJ ACCHCTEHT.

HexoTophle HCCIeN0BaTeH HAXOMIIMCH Ha II0POTe OTKPLITHS, HO HM He XBATANO MANleHb-
koro mara. TTepBulit BRICOKOTEMTIEPATYPHAIH CBEPXIPOBOLHHK ObiJl 110JyYeH 32 HECKOABKO
net fo otkpurtiA Bentopia  Miomepa. B 1979 r. poccuiickuil yuenntit K. C. IHamnwsruu ¢
coasropamu U3 MHcTuTyTa 061meit  Heoprannyeckoit xumun AH CCCP uccsienosan nposo-
IMMOCTD COENMHEHHIT TaHTAHA, ME/H, KANBLHS, CTPOHUHA H 6apus, B TOM YHCJIe M TAKHX,
KOTOPHE COOTBETCTBOBANH CBEPXTIPOBOASAMIEMY BelllecTRy. Ojiako MPOBOAHMOCTE B ofuiac-
TH HU3KHX TEMIIEPATYP NIPOCTO He AOTARANHCH HAMEPHTD.

DKCMepHMEHTATOD HILET OTBETHI TaM, Iie APYTHe He BUAAT BONPOCA,

Orxpurie Mcaaxom HuioToHOM COCTaBHOTO XapaKTepa 6eoro CBeTa POH3O0NLN0 HIOTOMY,
YTO HCCAENOBATENb MOCTABI. BONPOCH, 10 KOTOPHIX PaHee HUKTO He JOAYMANCS. DKCHepH-
MEHT JeHCTBHTENIBHO HCKYCCTBO 3aAaTh BONPOC IPHPOE, CIEAB 5T0 OCTPOYMHO M MASILITHO,

OnHako MaJio NOAYUHTDH OTBET, €10 Heo6X0aHMO ellle H oHsThb. Beab peaynsraT Moxer
0Ka3aThCA MapafiOKCANbHEM, HE YKIAAKBAGIIYMCSA B CAOXKHBHIYIOCH CHCTEMY HAYYHHIX
NpeACTABReHULL, ¥ TOrIa HCCHEAOBATEMIO HYXHEI CMENIOCTD, YTOGK NPH3HATS €10, H TBEP-
2351 yBepEeHHOCTh B NPAaBHIBHOCTH pe3yabraTa. Takue SKCNIepUMEHTH HIMEHSIOT HalIY T10-
HSTHSI 0 MHDE H OOJHKE ITHBILTHAAIMH, ’

VYpok 3. Tpaexkropus. 3axon apmkennus. Hepememenue. ITyTs
Leas ypoxa: obpacHUTD HEOGXOAUMOCTS HIYYEHUS MEXAHWKH; BBECTH NOHSTHS
<TPAECKTOPHAY, <NEPEMEIICHHS, <ITyThs.

Xon ypoka

. 1. Hayueuue noBoro Marepuaia

JapaiiTe BCIOMHUM OCHOBHElE Pas3fieIN HUIHKH:

1. Mexannxa.

2. TepMomtHaAMHKA.

3. DnexTpoAMHaMHKA. ™

Mu HauHeM H3yYeHRe C MeXaHUKH, HO0 OTHOCAIMeCS CIOA2 sIBJIEHNS 6OTee IIpo-
CTHI, 3 TAKIKE TIOTOMY, UTO 3HAHHE 3A0KHOB MEXaHHKH OKaXKeT HaM CYINECTBEHHYIO N0~
MOHIb TIPH H3YYEeHWH APYTHX PasAeioB. .

MexanmueckuM ZBHEHAEM TEa Ha3hiBAETCA H3MEHEHHE C TE4EHHEM BDEMEHNR €10
HOJOKEHHS TI0 OTHOMIEHHIO K IPYTHM TeNaM.

IlpuBeaure NpuMeph MeXaHUYECKOTO ABHMeHRA. HanpuMmep, apmieHne mozelt;
BOJIb! B PEKAX H MOPSAX, ABHXEHHE BOAYXA, 3eMIH U T. .

-- Isuraiitecs 1 Bui, Haxonsich B Kxacce? (Boiaxodumecy é xaacce 6 noxoe ommo-
cumenvro 3eMait, Ho dsuxcemecy amecme ¢ wun soxpyz Coanya. Hanpumep, asmomo-
6unb OsUNCEMLS OMHOCUMERLRO Ogpeaves, S0Miutl, HO NACCANUDYI, HRXODRUUECA 8 HEM,
HAYOORMCSA 8 NOKOE OMHOCUMENPHO ABMOMOOURSR.) -

Her 26comOTHO HEIIOABHXHEIX Tet. Mayuad ABuXeHHe [LTaHET BOKPYT Co.m-ma,'
AOCTaTOYHO 3HATh ABHXEHHE e EHTPOB.
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ToBOpAT, TesI0 IPHAHMAEM 33 MATEPUATHHYIO TOYKY. MaTepHalhHO# TOYKOH Ha-
3IBAIOT TeNI0, Pa3MEPAMH KOTODOTO B PACCMATPHBAEMOM Clly4ae MOXKHO npeHebpeds.

Ecig TpaexTOpHs IpAMast, ABHKEHHE Ha3hBAKOT npxmonnﬂeﬁﬂuu €CJIH KpHBas
— KPHUBONHHEHHHIM.

TpaekTopus ABHXXEHHA YKa3LIBAET BCe NOJI0KEHM, KOTOPHIE 3AHHMA1a TOYKA, HO,
3HAS TPAeKTOPHIO, HHYETO HeJIb3s CKa3aTh O TOM, GHICTPO HAN MEINEHHO NPOXOXHIA
TOYKa OTAE/LHEE YYACTKH TPaeKTopyu. UTOOH MOMY4HTD NOJHOE OMUCaHHe ABHXe-
HUSA, HYXKHO 3HaTb, B KAKOW MOMEHT TOYKA 3aHHMAJa TO HJIH HHOE NOJI0XEHHe Ha Tpa-
exTopui. Onucath IBHXEHHE MOXHO:

— ¢ noMopio Tabnmy; .

~ rpadmyecky;

— aHAJIMTHYECKA,

IIpoitaeHnoe TouKOH paccTosHIE, OTCYMTAHHOE BAOJb TPABKTOPHH, HATBIBAETCA ITYTEM.

ToaoxkeHne MaTepHATBHOM TOYKH B MPOCTPAHCTBE B POHIBOALHKA MOMEHT Bpe-
MEHH MOXHO ONPe/ieNNTh, ECTIH BBECTH CHCTEMY OTCYETa.

CHcTeMa OTCYETa — COBOKYITHOCTD TeJla OTCYETa, CBA3aHHOMN C HUM CHCTEMEI KOOp-
JHHAT M YacoB.

— Kakue ccTeMBl KOODAMHAT BH 3HaeTe, MPUBEANTe NPUMepkL. ( OdHomepnuvie, dgyx-
MepHbIE, mpexMepHvie.)

MexaHHUKY MOXHO pa3s[eNuTh Ha:

1. Kunemaruxy.

2. JunHaMBKy.

3. 3aKoHK COXpaHEeHHs.

4. Kone6anus # BONHHL g

Pasgen MEXaHUKY, B KOTOPOM ABHKEHHS H3y4aloTcs 663 MCCTENOBaHNS IPHYHH
HadLIBAIOT KHHEMATHKOMH. -

Jinsa onvcanusA ABMKEHHA Tesa HYXHO YKa3aTh, KAK MEHAETCA MONOKEHHE TOYeK ¢
TeyeHHeM BpeMeHH. TIpH MBIDKEHHH TeNla KaXAasl ero TOYKA ONHCKHIBAET HEKOTODYIO
JIMHHIO — TPaeKTOPHIO ABHXEHHS.

Pykormch — 370 TpaeKTOPHSA KOHYMKA 1lepa. B ojkHAaHIN COMHEYHOr0 3aTMEHNSA aCTPO~
HOMBI 3apaHee BHMBCIISIIOT TPAEKTOPHIO BIDKEHHs] IYHHOM TeHH R0 OBEPXHOCTH 3eMH,

JiBi:KeHHE OTHOCHTENLHO TPAeKTOPHHU 3aBHCHT OT BRICOTHI CHCTeMRI OTcyeTa. Ha-
npHMep, B 6e3peTPERHYIO NIOFOAY CTPYH AOXKAR PEACTABJIAITCA BEPTUKANTLHBLIMH, ECTH
32 HUMH CJIEAUTh H3 OKHA CTOSIIEN0 BATOHA: KATLIH OCTABMSAIOT HA OKOHHBIX CTEKJax
BepTUKaNbHbie CIE/Ih, ECTH TIOE3] TPOHYJICA, TONO 4 )
OTHOIIEHHIO K HAYIMEMY BaroHy CTPYH HOXKAA
NIPENCTARIAIOTCA KOCHIMA: Kafllil Gy AyT OCTaBIATS
Ha CTEKAAX HAaKJIOHRKIE Cle/IN, HAKMOH GyneT TeM
6onbime, yeM GoJblle CKOPOCTD MOE3AA.

JL15 OIHCAHHA JIRIDKEHPS TeNIa HYIKHO JHATE, KaK
JBHKYTCS pa3nniHble Touky Tena. Vnoraa moxao 7
OrPaHHYNTHLCS OTHCAHHEM ABHIKEHHS OHOM TOWKH,

CHcTeMB KOOPAMHAT: OKHOMEDHHIE (XBUXKE-
HH€ aBTOMOGHIA 10 NpAMON); AByXMepHHle (Imax-
MaTHad Qurypa); TpexMepHuie (TIOJeT MyXH#).

CymecTByer MaTepHanbHas Touka M ¢ koop- 0
JMHaTaMu (X, Y) B MOMEHT BpeMenH t (puc. 1).

4 B. A. Bonkos, 10 xn.
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CoBOKYIHOCTH KOOPAHHAT X (t) # y(t) B MOMEHT BPeMeHH t olpefieNnser 3aKO0H}
ABYOKERHsA MaTepHAIbHOM TOUKH B KOOPAWHATHOM hopMe, TOFa ONI0KeHHE MaTeMa-}
THYECKOH TOUKH MOXKHO 3a/]aTh BEKTOPOM I. 3

Pazuyc-BexTOp — BEKTOP, COSAMHSIONIMAI HAYaI0 OTCYETA C IONOKEHNEM TOUKH B
IIPOM3BOJIbHEI MOMEHT BPEMEHH.

3axoH (MJIH ypABHEHHE) IBHKeHHS B BeKTOPHO hopMe — 3aBHCHMOCTD PAAHYCa-;
BEKTOpa OT BpeMeHH r (t).

Torna KOOPANHATH CBA3AHEL X =7 COS QT =T, + 1,y =rsinggr,=x 1 =y.

HameHenne nonoxenus ABHXYIErocs Tena B npom‘paﬂcme MOXKHO xapme'pnvﬁ
30BaTh TG0 HAMEHEHHEM €70 KOODIMHAT, THO60 U3MeHeHUeM PafiyCa-BEXTODa, TAk:
KaK KOOpAMHATHBIE H BEKTODHBIE ONMCAHMSE JBHIKEHHNS SKBUBAJICHTHBL

Tlepememenne — BeKTOP, NPOBEJEHHKI! H3 HaYaJEHOTO MOMOXKEHUS MaTepuanh-;
HOY TOYKH R KOHEYHOe. AT =71, — 7, E
1. 3axpennenne nay-lennom

Ynpascnenue 1. Kaxyio cucreMy KOOpIMHAT ciiefyeT BEIGpaTh (0OMHOMEPHYIO, AB
MEPHYI0 HJIM TPEXMEPHYIO) L5l OTIpe/ie/IEH)st NONOXEHNS CEMYIOMUX TeN:

1. TpaxTop B noze.

+ 2. Beprorer.

3. Hoeazn.

4. JlrocTpa B KOMHaTe.

5. JIudr.

6. TToneosHan noxKa..

7. llaxmaTHas durypa.

8. Camorer na B3neTHoif monoce,

Ynpaxcretine 2

3adanue 1. Ha pucyrke nokasaHa opora (IIOBTOPHUTE PUCYHOK B TETPAlH).

M_ﬂ',‘i1

++——+——t—t—t—+—+——+——
Puc. 2

ITpoBea#Te B TETpaaH KOOPAHHATHYIO OCb NAPaIeNkHo Aopore. IIpumuTe nepend
3a TeJO OTCYeTa.

Bruibepurte Macmrab (1 nenenne — 100 m).

Onpeaenure KOOPAMHATH MOCTa, iepeBa U cBeTodopa.

Onpenenure HaYaibHble KOOPAMHATH MEMEXO0/a, BENOCHTIEUCTE H ABTOMOGHA. 5

Hommnmpnepemememmmmmommamxmﬂ,emnpoemomochm
Haii/rre MOZY /b BEKTOPA NEPEMEITIEHNS, 2 TAKOKE TPORACHHBIN [T B CAEXYIONIMX CTYYAsX::

1) asToMo6uNE Koexan Ko ceeTodopa;

2) memexox noluen A0 AepeBa;

3) Benocuneuct Aoexax Ko cBerod)opa U BePHYNACA K AEPEBY.

3adatue 2. BLIOIHATE Te XKe YIPAKHEHNH, YTO B B 3aaHUH {, HO 32 TEJIO o-rcqera»!
BrIbepuTE MOCT. . i

CpaBHHTE NIyTH 1 NIepeMeNIeHHs KAKAOT0 U3 TeJ (IoNyYeHHEIe IPH BHI‘IOJ!HeHHH"
3afannit 1 u 2).
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II1. 3axpennenne HIY4EHHOTO
1. B yeM COCTOHT OCHOBHAA 3afay¥a MEXaHNKH ?
2. 3aueM BBEICHO MIOHATHE MaTepHasibHOH Toukn? Koraa Teno MOXHO cHMTaTh
MaTepHaibHOl TOYXo#?

3. Yro Takoe cucrema orcyera (CO)? Jlaa yero BBOAMTCH?

4. Kakne s cucreM xoopauHat ( CK) Bu 3Haere?

5. Yro Taxoe TpaexTOpHA?

6. B yem oT/IMYMe NYTH OT NepeMenieHna?

JNomammee 3anauKe
M3un4.IL7
Jlonoamsrensaniil MaTepHann

Kpocceopd « Duaunecxue sexununss

(cM. paanen «CaMOCToRTeIbHEE H KOHTPOJbHEE PaboThis )

Omsemui; 1. Dusuxa. 2. Munnumemp. 3. Mensypra. 4. Ilpupoda. 5. ... pusuvecxue. 6.
Mamepus. 7. Apucmomens. 8. Kyxoecxuii. 9. O6nuncx. 10. Teunepamypa. 11. Basuro-
ea. 12. Pyremxa. 13. Pycaan. 14. [Jeyumemp. 15. Kypvamoe. 16. [runa. 17. Jlomonocos.
18. Onvim. -

JomamiHee 3aanKe .

ILin2n7n8.

Ypok 4. Bexropa n ymnelinpie onepanyun HaX BEKTOPAMHA
Ilenny: H03HAKOMHATD C BEKTOPDAMH H OllepallHAMK Hag HHMH.

Xox ypoka

I. Ilosropenne. Becena

1. Yro Ha3HBaeTCA NepeMeIeRNeM TOMIKH?

2. KakoB CMBICJT MOZYJ151 iepeMemieHHsA?

3. YT0 Ha3KIBaeTCs TEJIOM OTCUeTa?

4. Kaxumu cnoco6amu MOXKHO 3a/iaTh NIOJI0KEHHE TOYKH?

5. UTo Ha3LIBAIOT Py C-BEKTOPOM?

II. Hayyenne HOBOIrO MaTepHaia

H3BecTHO, YTO HEKOTOPEIE HHU3NIECKHEe BETHINHE TOJHOCTBIO XaPaKTEPH3YIOTCA
YUCIOM, KOTOPOE BHIPRXAEeT OTHOMEHHE 3TOH BeJMYHHBI K eINHHNE H3MepeHus. Ta-
KHe BEJHYHHH HA3BIBAIOT CKUISPHBIMH.

— IMpuseavTe npumep Takux Beauuns. (IIpusepanu Mozym cryxums Macca, mem-
nepamypa, nEOMHOCd, IHEPZUR.)

JUns xapakTepuCTHIH APYTEX (PUINYECKIX BeANHHH, HAITPHMED CKOPOCTH, CIUITH, He-
JIOCTATOYHO 3HATD YUCJIO, U3MEPAIONIee HX BeJIMYKHY, HeOOXOMMMO 3HATH H HX HAIIpaBie-
#ine. Takye BeIMYMHEL HA3LIBAIOT BEKTOPHHIMY. B ¢u3uke oHn MrpaloT Soibmyio pous,

Bexmop — HanpaBReHHLIH OTPE30K NPAMOM.

Y BexTopa ecTh Hayaso u KoHerl. Hayano BexTOpa Ha3mBalOT Tak e TOYKOH ero
NPHJIOKEHMU.

Ecnu Touka A sSRJISETCA HAYaIOM BEKTOpPa @, TO MH GyzieM
TOBOPHTD, YTO BEKTOP @ IPHJIOXeH K Touke A (pHC: 4). a

Yucno, BHpaXxaoulee JIHHY HAPaBJIEHHOTO OTPe3Ka, Ha-
3BIBAKOT MOAYJIEM BEKTOPA, ¥ 0003HAYAIOT TOH XKe GYKBOH, YTO U A
€aM BEKTOP, HO 6e3 CTPeJIKH CBEpXY. Puc. 4

‘.
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Ecan Hayano BeKTopa COBNAAAET C €50 KOHIIOM, TaKOit BeK- 3
TOD Ha3KIBAKOT HYNERhIM. &

BeKTOpa HAIKIBAIOT KOJUIMHEAPHLIMH, €CTU OHY JIeXaT Jmbo b
Ha OiHOi NpsiMo#, MO0 Ha MRAPAJLIEILHRIX NPAMEBIX (PHC. 5).

JlBa BeKTOpa HA3KBAOT PABHBIMH, €CTH OHH KOJUIHHEapHBIE, B |
HMEIOT OTMHAKOBYIO UTHHY H OJMHAKOBOE HallpaBJeHHE. Puc. 5

W3 onpenienenust papeHCTBA BEKTOPOB BRTEKAET YTREPHAeHIE: KAKOBHI Obi Hi GHLIH
BEeKTOp 4 ¥ T. P, cymiecTByeT eANHCTBEHHBIH BEKTOP ¢ HAYATOM B T. P, paBHKI BekTopY 4

B ¢u3nke npuHIHNHATEHOE SHAYEHHE HMEIOT IHHUA, BROJb KOTOPO#H Hanpasier
BEKTOp, ¥ TOYKa IIPUIGKEHHS BEKTOPA.

1.CyMMa BEKTOPOB.

IycTs Raksl ABa BexTOpa g U 8. [ HAXOXKIEHHUSA KX CYMMEB! HY)XHO BEKTOD 8 nepe<;§
HECTH [apaiebHO CaMOMY cebe Tak, UTo6H ero Hadano COBIAKANO.C KOHIOM BEKTO-]
pa a. Torsa BekTOP, NPOBeIEHHKIT U3 HaYalla BEKTOPA @ B KOHEI NEPEHECEHHOTO BEK-
TOpa 6, ¥ 6YZET ABJATRCS CYMMOH @M 8. ¢ =4 + 8 = 6 + 4 ~ HPABUJIO TPEYTONBHAKA.

Ecnu B2 BEXTOPA KOJUTHHEAPHE! H COHANPABJNEHH, TO MX CYyMMa IPEACTABASIET CO
6011 BeKTOD, HaTpaBAeHHAbL B Ty e CTOPOHY H PaBHLI 110 MOXYJIO CyMMe MORYyIels
BEKTOPOB CJIATAEMEIX.

Ecnu nBa BexkTOpa KONIHHEAPHH W HampaBJe- 3
HEl B IPOTHROMNOJIOXHEE CTOPOHK, TO UX {ymMMa
6ymer NpeacTaRAATh co6OH BEXTOD, MOIYbL KOTO-
POTO pPaBEH Pa3HOCTH MOAYJEH BEKTOPOB cJiarae-
MBIX, HalIPaBJIEHHbIH B CTOPOHY TOTO BeKTOpa-ca-
TaeMOT0, MOAYJIb KOTOpOTro Bonbme.

CymMa BeKTOPOB MOXeET GHITh HalifieHa U 1O
HpaBHITY NapantenorpaMMa (puc. 6).

B atom caydae napa/UIeIbHEIM TEPEHOCOM HyX-
HO COBMECTHTh HayaJla BEKTOPOB 4 H 6 H IIOCTPOKTE HA
HuUX naparenorpamm. Torma cyMma a u e 6yaet npex-
CTaBAATS COOOI UATOHAITE 3TOTO NAPARIEN0IPaMMa.

2. YMHOMXeHUE BEKTOPa Ha CKaJAp.

‘TIpou3BeneHueM BEKTOPa a HA YHCHO B HA3KBAIOT BEKTOD B, KOJTHHEAPHEIH BEK-
TOPY 4, HalIPaBeHHK# B CTOPOHY, YTO U BEKTOP 4, ecNA £>0 U @ HAIPABNEH B IPOTH-!
BOIIONOXKHYIO CTOPOHY, ectyl k<0 b=ka, npudem moayns b=|kla.

Ecau f8a BeKTOpa KOJI/IMHEAPHE, TO OHH OTIHYAIOTCSH TONLKO CKAMSPHEIM MHO-2
SKUTENIEM. %

Ecnm x=-1, T0o 8~-a. BexTop -a NMeeT MOy PaBHHIL MOJYIIO BEKTOpa g, HO Ha-;
IIpaBJieH B IIPOTHBOIIONOXKHYIO CTOPOHY.

JlBa BeKTOpa, TPOTHBOMNONGKHO HATIPABJIEHHKIE B HME-~ =
I0IIHe PaBHbie JIHHK, HASKIBAIOTCA JIPOTHBONOMOKHLIMIL.

AW ~a NPeACTaBNAIoT cOBOi IPOTHBOMOIOXHEIE BEKTOPbL —
3. PasHOCTH BEKTOPOB. b
Briunrakine BekTOpOB ecth fieHicTBue, o6paTHOE CAO- 1‘1

JKEHHIO.

TlycTh HeO6XOAMMO M3 BEKTOPA 6 BHIYECTH BEKTOP & -a ’
H TEM CaMBIM HaifTH KX Pa3HOCTD, T.e. k=8-a, YTo6H Hait- SN
TH BEKTODP Pa3sHOCTH, HYXHO 1O NPABMIY Mapalienor- Puc. 7 ; :

R

(=
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pamma (MM TPeYTOJIbHHKA) CTOXMTh BEKTOP 6 C Bex'ropou, NPOTUBOIOM0XHEIM BeK-
TODY 4, T.e. C BexTopoM —a (puc. 7).

Pa3HOCTBIO BeKTOPOB 8 ¥ & Ha3BIBAIOT TaKOH BEKTOP h, KOTOPHIIL B CymMMe € BEKTO-
POM @ KaeT BeKTop 6. h= g—a ¥ h+a=g 1o ONIPEAENIEHHIO OJTHO ¥ TO Xe.
III. 3axpennenne H3yYeHHOTO

1. Kakue BenMYMHB HA3EIBRIOT CKANSPHEIMH, 3 KAKHE — BEKTOPHBEIMH ?

2. YeM OTIIHYAETCS BEKTODHAA BEIMYMHA OT CKA/APHOIH?

3. Kaxse npaBsH/a c/l0)XeHHs BEKTOPOB Bhl 3HaeTe?

4. Kak npou3BOANTCA CIOXEHHE HECKOILKHX BEKTOPOB?

5. Kak ompesieinTh pa3HOCTh ABYX BEKTOPOB?

6. Kakue BexTopa HasnBalOTCA KOJUIMHEAPHBIMHA ?

7. Kak IpOM3BOANTCS CAOXKEHNE M BRIYUTaHHe KOJIHHEAPHBIX BEKTOPOR?
IV. Pemenue 3asia4

1. Hayano sexropa 2 3aiaHo KoopAMHaTaMu Toukn A (2;2), kouen B (6;5). Ioct-
POUTb BEKTOP. -

2. DKBUBAJIEHTHO 3ameHuTe cuny F=0,6 H, npunoxeHHyI0 B T. A, AByMA CHJIaMH,
NeHCTRYIOMIMA Ha TY € TOYKY BRIOb TOif JKe IIpSMOil, HO IPOTHBONIONOXKHEIE CTOPO-
Hbl. MenbHIas U3 oTHX cux pasHa 1,1 H. Kakum fooken 6HITE MOy b BTOPOMR cHIRI?
(Omsem: 1,7 H)

3. B ofiH0li TOYKE TIPHIIOKEHE! CHJTHI F=15H,F,=24H,F,=19H,F,= 20 H

Onpenenute UX paBHOAEHCTBYIONTYIO S CIIy4aeB, KOTAa

a) BCe ZaHHKIE CHJRI AeWCTBYIOT BROJIb OJJHOH HPAMOMR B GIHY CTOPORY.

6) BCe RaHHBIE CUIhI AEHCTBYIOT BEOJb OXHOW NPAMOH, IIEPBLIE BE B OAHY CTOPO-
HY, a BTOPHIE ABE — B CTOPOHY, IIPOTHBOIMONOKHYIO IIEPBRIM.
Homamuee aananue

IL 5.

Vpok 5. lIpoeknym BeKkTOpoB
Lleas: HayauTh HAXOAUTH IIPOEKLIMIO BEKTOPOB.

Xox ypoka

I. Tloeropenne. Becena
1. Kaxue BeAIMHHN Ha3blBAIOTCA CKANAPHKIMH ? IIpHBEe A TE NPHMEDH CKAUIIPHREIX
BEJIH4YMH.
2. Kaxue BeTHYMHEI HA3BIBAKOTCSA BEKTOPHRIMH? Hpﬂnemd're NIPMMEpH! BEKTOPHHX
BEJIHYHH.
3. KakuM 06pa3oM CKIAJEIBAOTCA BeKTOpa?
4. Kak nmponsBoANTCS BRIMHTAaHHE BEKTOPOB?
I1. Mayueusie HOBOTO MaTepRATA A
Ipu pemienn MHOTHX 322y IO MEXAHWKE W Pa3fENOB
no Gpu3NKe MPUXOAMUTCA MYTeM BHIYUCTAEHUH HAXORAUTHL
MOZLYJIM M HATIpaBJieHHe Pa3INYHbIX BeKTOpoB. BosHukaer Puc.8 1
BOTIPOC, KAKUM 06Pa30M 3TO MOXKHO CeNaTh? . .
Moaysm 1 HanpasieHHe T06OT0 BEXTOPa HAXOAAT 110 IIPOCKUMH Ha OCH KOOPZAH-
Har. Ho 4ro0n1 nousTs, Kak 3To AenaeTca, Eeo6X0AHMO OTBETHTb Ha BOMPOC: YTO 110-
HHMAIOT NOJ MpOeKLHel BEKTOPa Ha 0Ch?
Orycrim U3 Hauana BEeKTOPa U €70 KOHUA [IePNeHAHKYAAPH Ha OCh X {PHC. 8).

0l
to

\

X

oy -
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TIpoeximeit BeKTOPa @ Ha KAKy0-HUGYAbL OCh Ha- a
3BBAETCA [ATMHA OTpe3ka A B, Mexay NPOeKLMAMH _q{_ '
Hayala H KOHIA BEKTOPA Ha 3Ty OCb, B3ATas €O 3Ha-
KOM <ILTIOC> WIH «MAHYCS. Puc.9 3, X

ITycTh faH BEKTOD 4. 4,=a C05@ HA3KIBAETCA NPOEKIHe BEKTOPa g HA HANPABJNECHVE ¥

Yron moxeT MeBsThCA oT 0° 10 360°, IpoeKiaA MoXeT OHTD TONOKHTENbHA HIH
OTPHIIATENbHA. JTO 3aBHCHT OT yriia 0. Ec/i BeXTOD cocraBisier ocTpHit yron ¢ Hat
IpaBREHHEM ITPOEKIINH, TO IIPOEKIsl BEKTOPa HA OCh MmoNtoxurensHa U oTpuiaresm-
Ha, KOra BEKTOP COCTABJ/AET C HANPaRJIEHHEM OCH Npoekiun Tynoll yrou. Ilpoexims
PaBHa Hymo, ecu yron a=90° wm a=270".
III. 3akpewrenne H3Y4EeHHOIO

1. Yro Ha3nBaeTcA Npoexinel BeKTOpa Ha OCh?

2. YeMy paBHa IPOEKIMA TOYKH Ha OCh?

3. Yemy paBsa IpoeKNHsA BeXTOPa Ha OCh, €CJIA BEKTOP NMEePNeHAMKYASPEH ocH ?

4. B xakoM cnyuae MPOEKIHH BEKTOPa Ha OCh NOJIOXHTENbHA, 3 B KAKOM ~ OTPHIAS

TeJbHA?

IV. Pemeune 3anay

1. Hokazann cunst. Monyns cnnu pased 10 H. Haift npoexmus cun Ha ocu OX
n OY. a=45°, p~150".

y

Puc. 1
2, Slmux CKONL3UT N0 HAKTOHHOMN TLIOCKOCTH NOX YTAOM 00=45° K FOpH3OHTY d
MOCTOAHHOMN cKOPOCTHIO 2 M/c. OnpeXennTh BEPTHKANLHYIO H FOPHIGHTAIBHYIO COY
CTaBAAIOME CKOPOCTH AMMKA.
JNomanmas paGora
1L 6.

Ypox 6. PasroMeproe mpsimorrBelinoe Asixenye
Ilenv: chopMyAMPOBATE MPHIHAKH PABHOMEDHOTO ABHXEHHS. ITposepxa AoMan
HETO 3a/1aHHus1, BONPOCH JUIA HOBTOPEHHA

Xon ypoka

I. TlpoBepxa nOMaNTHETO 3agaNus
1. Chopuynupylite onipeenenne cpeteif CKOPOCTH.
2. Kax onpezenserca MTHOBEHHas CKOPOCTD IIPH MPAMONUHeHOM IBHXEHHH?
3. YeMmy paBen MOXymb? ‘
4. Y0 Taxoe BEKTOpP MTHOBEHHOL CKOPOCTH?
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5. Kyna on nanpasnen? Ilouemy?

6. Kakast CKOpOCTb Ha3bIBA€TCS OTHOCHTENbHOMH ?
II. Uay4yenHe HOBOTO MATEpHAJIA .

TIpy npsiMoTMHEAHOM ABHKEHHH TN BEKTOP CKOPOCTH He U3MEHSETCS O Hallpas-
JICHUIO, MOZYJIb MOYKET OCTABATLCA IIOCTOSTHHEIM WM H3MEHSATHCS C TE4eHHEM BPEMEHH.

JlBnxeHne HAIWBAETCA PABHOMEPHWM NPAMOINHENHBIM, ECIH TPAEKTOPHSL ECTD
NpsiMas MMHHUS U TOYKA 32 JIOGhie PaBHHIE IPOMEKYTKH BpeMeHH NPOXOJIWUT paBHHE
PacCTOSHHUA.

IIpu paBHOMEPHOM HPSMOMMHENHOM JBMIXEHWH KOOPAMHATH! ABHXYIIefcs TOY-
KH U3MEHAIOTCH OAMHAKOBO 32 06bie paBHAIE IPOMEXYTKH.

Ixcneprnenm

Jlnvnneis xenob ¢ HawtoHoM. CeKyHioMep 1 IHHefKa. 3anycxaeu mapuk. [Ipo-
BepsieM, 4TO ABUKEHME MapHka paBHOMepHOe: [/ POBepKH PaBHOMEPHOCTH JBH-
JKeHHs IAPHKA 10 Xen06y MOX CTYK METPOHOMA. CTaBHM METKH, A 0603HaYeHNns
ImyTeit, TPOHEHHBIX IaDAKOM 32 PaBHbIE IIPOMEXYTKH BpeMeHH. 3aTeM CPaBHHBAEM
PaCCTOSTHHA MEXAY METKAMH.

IlepeMelnenne py paBHOMEPHOM NPSIMOJIMEEHHOM ABMIKEHHHM TeJa 1o ocu X 3a
BpeMs t MOXHO paccyuTaTh: AX =V t, Te. AX =X -X|

X = X,t+ V t — 3aKOH PABHOMEPHOTO PAMO/TNHEAHOr0 ABHKEHHA.

3aBHCHMOCTb KOODAHHATHI OT BPEMeHH

Ipaduxk dyHkumH x(t) ecTb psaMas. [1o rpadpuKy MOXKHO ONPEAEANTH CKOPOCTD:

V, = (x-x )N

YeM Bonple CKOPOCTb, TeM 60bille yroa HakIoHa 6 npsamoit k ocu X. Bonbmmuit
yron HaxIoHa psamoit X (1) osHayaeT GoxsIIyio CKOPOCTS ABMXeHus (pHc. 11).

Toyka nepece4eHN C OCHIO £ O3HAYALT, YTO ABMXKYIIEECS: TEJIO JOCTUITIO OTMETKH 0
Ha ocu X.

Ipadpux ckopocTh (cM. prc. 12): V = const.

: 3
Vi /e V. m/c b
‘\l”"“- MO _,t
T NN Il Ny
XN AR
\’,"_l\_.‘,:s:"f,' s ¢
TP AR NTP R
N DGR A
t t
Puc. 11 Puc. 12

Ecm nprokymeecs Teso 32 1 ¢ mpoxoaut paccrosmue 100 M, To 3a 3 ¢ npoiiaer 300 M,
370 paccTosAHNe YHCTEHHO PABHO ILTOLIAH IPAMOYTOIHHUKA 10/ FPadMKOM CKOPOCTH.
TTo rpaduKy CKOPOCTH MOXCHO HalTH ITyTh M TIepeMeIeHus].
III. IorTopenue. Becena
1. Kakoe ABMXEHHE HA3HBAIOT PaBHOMEPHBIM TIPAMOANHEHHBIM?
2.9TO Ha3KBAIOT CKOPOCTHIO PaBHOMEPHOTO MIPAMOIMHEHHOIO ABHXKEHUS?
3. B ueM paznmine MexITy mepeMeIeHneM i IPOHAEHHLIM IIyTeM IIPH NPAMOJIH-
HEeHHOM PABHOMEPHOM JBHXXEHHH?
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4. Kax 3anmcuiBaercst KAHeMaTHYeCKHH 3aK0H PABHOMEPHOTO NPAMONHHERHON
JBHOKEHHSA?

5. O6bsacuuTe rpadUK CKOPOCTH NPAMONHHEHHONO PABHOMEPHOIO ABHXEHHSA.

6. O6msicHuTe rpadh ik 3aBUCHMOCTH KOOPAMHAT OT BpEMEHH.

7. O6bsacante rpaduK MyTH PaBHOMEPHOTO MPAMOIHHEAHOIO ABIKEHMSA.

Yupaxcuenue. Ha puc. 13 nToxasaH och KOOPAHHAT Tea H CKOPOCTb. f

v, =60 xm/i 0, =70 xu/u v,=d0xuf «,
—_— - < x
r B b/ 4 M
| | { l
T i ] e,
-70 0 60 100
Puc. 13

1. OnpenesmTe HayaNbHkle KOOPAMHATH TENT.
2. 3anumuTe IS KAXXOTO Tela yIpabaeHue KOOPAUHAT.
3. Haittn, xoTlia H Te BCTPETATCA. .
1)  Teno «I's u teno «JIs;
2) Teno «I'» u Teno «Ms.
IV. Pemenue 3anau
1. /[BRskeHHe rpy30BOT0 aBTOMOGHIA OINCLIBAETCA YPaBHEHHeM X, = -270 + 12¢,
IBUAEHHE TIeeXoAa o obouuHe TOro Xe IMocce — ypaBHeRneM X, = -1,5¢. Crenar
TIOACHHTENbHEH PUCYHOK (och X HATIDABHTDH BIIPAaBO), HA KOTOPOM YKa3aTh TIONOXKE
HHe aBTOMOGHAS U NeIeXo/ia B MOMEHT Hayana HaGmoaeHus. C kakiuMu CKOpOCTAMI
M B KaKOM HamlpaBNeHHu OHM xBuramuch? Koraa u riie onm Berpevanucs? (Omeem
12 m/c, Bripaso; 1,5 M/c, Bnepo; 20 ¢, — 30 m.) L2
2. Tlo sagannmM rpadukam HaitTH HavanbHKe
KOOP/MHATHI T H IPOCKITAN CKOPOCTH HX JBIKEHMA. ¢ I
Harmmcats ypaBHettua geixenus Ten x = x(t). VIa rpa- 1, 2001
(UMKOB H ypaBHeHM? HAlTH BPEMA H MECTO BCTpeuH |

G :
TeJ, ABHKEHNS KOTOPHIX ONTHCHIBAIOTCA rpadhuramu IT ST 1 5
u III (puc. 14). (Omsem: x,; = 5 M, Xp= 5M, ~ :

Xop™ -10 M, V= 0, Vo= -1 M/c, V= 0,5 M/, 1 :‘__,-_ n

x=5M,x,~5- txm--10+05t 10¢c; -5M.) Puc. 14

3. JBykeHHA ABYX BEJOCHIEANUCTOB 3aJaHH
ypasHeHusaMu: X~ 5t, x,= 150-— 10t. [locTpouTs rpaduxy 3aprcHMOcTH x(2). Haiim
BpeMs U MecTo BeTpeut. (Omeem: 10 ¢; 50 M)

4. Tlo npamMoMy mocce B 0AHOM HaNPaBJAeHUH ABIKYTCA IBa MoTolMKiucTa. CKo
pocTh nepeoro Motonuxcra 10 M/c. Bropoit aorotser ero co ckopoctsio 20 M/c. Pac
CTOAHHE MEKY MOTOLMIUTHCTAMY B HaYATHHKIE MOMEHT BpeMeHH pabHo 200 M. Hamm
CATb YPaBHEHHA ABIKEHUS MOTOLMKIHUCTOB B CHCTEME OTCYETa, CBA3aHHOI ¢ 3emel
NIPUHAB 32 HAYAIO KOOPAMHAT MECTO HAXOXJIEHMS BTOPOIO MOTOLMIUTUCTA B HaUah
Hutfi MOMEHT BPEMEHH M BHGpaB 32 NOJOXUTENbHOE HanpasieHne ock X HalpaB/ieHu
JBIXKEHHA MOTOIMKTHCTOB. [I0CTPOMTS Ha OXHOM YepTexe rpa K ABIXEHN 060
MOTOLHMKIHCTOB (pekoMeHAyeMbie MAcIITabui: B 1 cM 100 M; B 1 oM 5 ¢). Hailiti Bpemst 1
MEeCTO BCTPeH MOTOLMKINCTOB. (Omeéem: x, = 200 + 10¢; x, = 20t; 20 ¢, 400 m.) ]
Jlomamnee 3a7anie D

1.9, 10 na c.24, 3agaun 1.2.
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Vpox 7.J1a6opaToprasn pabota <H3yyenue paBHOMEPHOro ABHKEHHS»
Iens: H3yynTh paBHOMEPHOE ABIKEHHE

Xon ypoxa

B KayecTBe paBHOMEDHO ABIIYIETOC TENA HCTIO/IB3YeM Ty3hIPeK BO3LYXa B Tpy6-
Ke ¢ Bogoft. CHayana cieqyeT NPOBepHUTD, KaK KBUIKETCA NYSHIpeK BO3AYXa B TPyGke
(PABHOMEPHO WM HEPaBHOMEPHO), a 3aTeM ONIPEAEANTD CKOPOCTb €I0 ABMKEHHS IIDH
P23HEIX HAKJIOHAX TPYOKH.

TTpubopvi u mamepuanmsi; crexisTHHASA TPYGKa Amrolt 20-25 cM U uameTpoM 7—-8 MM,
3aKJ1eeHHAs ¢ OBENX CTOPOH IUIACTIIMHOBLIMY IPOGKAMME; MVUJLTHMETPOBAS JTHHeKa U~
Hoit 25 cm; 6pycox HebGoMLIIOTO pazMepa ik OOBMHEIN MACTHK; GyMaKHLIe JEHTH COOT-
BETCTBYIONIEH JUNMHEL Ba PEINHOBLIX KONEYKa; METPOHOM (OMUH Ha Bech KNAcc).

3adanue 1. JokasaTs, YT0 BOIAYIMHLI My3hipeK ABMAKETCA PaBHOMEDHO.

Ha nuHeitky nonoxuts GyMaxHyIo JEHTY, a cBepxy — TpY6Ky c Bomoit. (Tpybxa
NOMXHA 3aTIONHATHCS BOROMH Tak, yToGH B Helt 06s3aTeNLHO OcTaBascs. HeGoabmolt
Ny3bipeK BO3Ayxa.) 3akpermre 3ty cucteMy (iHMHelika, 6yMaxHas nenTa, TpyGKa C
BOJOM) pe3uHOBLIMH KXoneukamu. Crerka nocTyyas no unelike, robeftirecs oraene-
HUS My3RIPbKa OT IUIACTUAMHA. 3aTEM, PACTION0KHB JMHEHKY FOPH3OHTANbHO, Hauu-
HatiTe cyierxa npUMOAHMMATD OfuH KoHetl. [Ty3LIpex pH 3TOM ACNOXeH PacTioAOXKHTh-
€4 B NPOTHBONOAOKHOM KOoHLe TPyOxku. (Ilpuaunanne nysnpbKa K MAACTHAMHY
HCKAI0YeHO.) TIpHnoAHATRI KOHEeIl NMHENKN IONOXHTE Ha He6obIoH 6pycoyex unn
JIaCTHK, KOTODhI} KO/IKeH AexaTs wamMsa. Korza cucrema okaxercsa B ClIoKoHHOM
COCTOSAHHH MO HAKJIOHOM, TTY3hIpeK HAYHET MEAAEHHO NepeMeIaThes (TUILITh) BBEPX.

BruriousTe METPOHOM H C KaXK/IHIM €ro yAApOM OTMeuaifTe 00X eHYe BO3LYITHO-
ro my3nIpbka Ha GyMakHol JenTe.

CuumuTe SyMaxnyio JeHTY U NpoBeJATE BAOJD HEE OCh KOOPAMHAT (HalpHMep,
och OX), npeABapHTENBHO BRIGpaB Hayano oTcuera. ONpesesnTe KOOPAVHATY Kax-
noit ormetis. Jlananie 3anecute B TaGauMITy.

tc 0 1 2 3 4 5...
X, cx |0
Xpou |0

Ha ocsix koopavHaT x/(2) nocTpoiite rpaduK ABMKEHHS Ty3kpbKa Bo3ayxa. [1po-
CHIeJTHTE 32 TeM, YTOOH KCTIEPHMEHTANBHAE TOYKH GLUTH BO3MOXHO 61nxe K rpadu-
Ky. [IpoBeptTe, BRNOMHAIOTCA JIH B JAHHOM €Jydae OnpelesieHHst PABHOMEPHOTO ABH-
X€HHs, BEMHCANTE CKOPOCTb ABHXEHHS My3hIPbKa BO3LYXA.

3adanue 2. CpaBHHTD CKOPOCTH ABMKEHHS ITY3BIPbKa BO3AYXa fIPH PA3HBIX Ha-
KJIOHaX CHCTEMRl.

ITponenaitre axcnepUMEHT, ONOXKMB 6pYCOYEK HE MIAMMS, a Ha 60KOBYIO IDaHb.
VeHRuTE, 4TO My3LIPEK BO3AYXa B 3TOM Cliydae nepeasuraercs Gunicrpee. Ilo yrapam
MeTPOHOMa oTMedaliTe Ha GyMaxHOH NeHTe NONOXEHNE Iy3RIPbKa Bo3ayXa, JanHnie
3aHecure B Tabnuiy (cM. 3amanne 1).

Ha Tex xe ocAx KoopauHat mocTpoiite rpadpux AprxeHHs. CpaBHITE HAKIOHE!
rpa)UKoB B TIEPBOM M BTOPOM GONKIT2X. BRIYNCAHTE CKOPOCT ABHIKEHHA MYy3RIPbKa
Bo3tyxa. OneHuTE MOTPETHOCTH KOOPAHHAT M CKopocTeik.

JloMamHee aafnanne
IoBropurs 0.9, n.10. 3azayn 3,4.
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¥pok 8. Ypok pemensn 3anay no TeMe «PasioMepHoe ABHXeHHE>
Lle.rw: HAay4HUTH peIaTh 32Xd4YH 110 TEME QPB;BHOMEPHOE JBHIKEHHEY.

Xozx ypoka

I. Iosropenne. Becena
1. Yto Takoe Bextop nepememeHua? UTo OH XapakTepr3yeT?
2. Kak 3amichiBaeTcsl B BEKTOPHO# (JOPMe ypaBHeHMe PaBHOMEPHOrD anMOJIH-
HEH{HOTO JBIKHMA?
3. Kax sanuchipaeTcsl B KOOPAWHATHOI (opMe ypaBHeHMe PAaBHOMEPHOYO TIPAMO-
JIMHEH{HOTO JBIKEHHS TOYKH eC/IM OHa IBUKETCA [0 OCH OY, 10 OCH 0X ?
4. Kaxoe nBMskeHNe HA3BIBACTCS PABHOMEPHBIM HPAMOJUHEHHBIM?
5. [Toyemy npu paBHOMEPHOM NPAMOAMHENHOM IBVIKEHUH 32 I0OKe DaBHbIE NPO-
MEXYTKH BpEMEHH TeJIO NlepeMemaeTes Ha OHO U TO JXe PacCTosTHue?
II. Pemenue 3a1au

1. Kaxopa TpaexTopus ABHXeHHS TOYEX BHHTA BePTONETAa NO OTHOLIEHMIO K JIeT-
YHKY? IO OTHOMEHHIO K 3emiIe?

Pewenue: [lo OTHOMEHNMIO K NETYHKY TPAEKTOPHSA TOYEK BHHTA BEPTOJETA — OK-
PYXHOCTB; IO OTHOMIEHUIO K 3emMJle — BUHTOBAR IMHMUA, TAK KAK BEPTOJIET COBEPUIAET
NIOCTyHATENbHOE JBHIKEHHE.

2. CkopocTHOI JTUGT B BHICOTHOM 3[aHMH NOXHUMAETCA PABHOMEPHO CO CKOPOC-
T10 3 M/c. Haueptnts rpaduk nepementenss. Onpenenuts no rpaduky speMs, B Te-
YeHHne KoToporo AugT JOCTUTHET BHCOTH 90 M (26-i aTax).

Pemenne:

Hycrs ock Y coBaAaer ¢ HANPaBAeHUeM ABHRCHHA AUQTa, &

Ha4aJIo OCH — € TOYKoi, B KOTOpOH JMT HAXOMUTCA B HAYAIBHBIIH

MOMEHT BPEMEHH. S ~ Yy — Yy = 0t. CregoBatensHo, S = Ot (T. k.

y,- 0). JLns noctpoenus rpaduxa nepeMeieHns OTIOAHM 10

ocn abcimce spexs T. a o ocH OPAMHAT — NEpeMemente S.
3aBHCHMOCTD epeMelieH¥s OT BpeMeHH u3oGpaantes npamoit OA. J{na nocrpoe-

HUS TIPAMO# JINHAK JOCTATOYHO ABYX ToYeK. Bubupaem nponaBossHO MOMEHT Bpe-

MEHH U OlIpefielisieM JUIs HETO NiepeMellieHie. Pe3ybTar aanuchiBaeM B Tabauily:

T 0 20 Sx
s | o 60 1 A
§ = 3t — ypaBHeHMe NlepeMemeHn . 100+ B

OTMeuaeM TOYKH Ha KOOPAMHATHON ILIOCKOCTH M CTPO-  go
nm npamyio OA. Tanrenc yria naxiona npsimoli OA x ocu t [
YHCIEHHO PaBEH CKOpocTH V. }

1o rpaduky onpenenseM BpeMs, B TeYeHHe KOTOPOrO 2¢+

IuGT focTUrHET BRICOTH 90 M. J{1151 3TOI0 BOCCTAHOBHM Ilep- et
NeHAUKYAAp 13 Toukd S = 90 M 10 mepecevyeHHA ¢ nps- 0110 30 te,
Moii OA; 13 Touxy B nepeceyenus nepneHAVKyaspa 1 nps- Puc. 15

MO#i OnyCcTHM ApyTO# NepHeHIuKyasp K OcH t.
INo rpaduxy BuiHO, yTO AMGT JOCTHIHET BHCOTH 90 M yepe3 30 c. (Omaem: t ~30c. )
3. U3 aByx Touek A u B, pacnonoxkeHHsIx Ha paccrosuuu 90 M IpyT oT ApYyvE;
OHOBPEMEHHO B O/{HOM HATIPABJIEHMH Ha4YaNy JBIKeHHe JBa Tela. Tefo, IBHKymee-
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CHl U3 TOYKH A, HMEJIO CKOPOCTh 5 M/C, 3 TeNO ABHXYIIEECH U3 TOYKH B, — cKopocTsh
2 u/c Yepes xaxoe BpeMst EPBOE TENO HATOHUT B-ropoe? Kaxoe rrepemenenue copep-
HIMT KKZOE TeAo?

3azayy MOXKHO PelHTb ABYMS CIOCOGaMH: aHANMTHIECKHM U rpaduyecKnM.

Pewenue:

1 cnoco6 (aranATHeCKUH)

- ano: Pemenne:

Xﬂ =90 M | Bufiepem Hauano ocx X B TOUKe A H HANIPABMM €€ O ABHXECHHUID
V =5u/c | Ten Torna ypaBHenus ABKKEHHS TeN TAKOBEL
V =2u Jc X‘ -Vt X, - 0, - HaYaLH2% KOOPAWHATA MEPBOro TeNa,
w5 ] X= Xn+ V’t. x‘nx’— KOODIHHATH NepBOT0 H BTOPOro TeA
Jna rouxu C, B koTopoii nepsoe Telio HAroHHT BTopoe, X, = X, ,
t=t,. Torna c yuerom X, u X, momyumm: V, t, =X,,, V,t,,

Ak t, - BpeMs IBIXEHNS Tell 20 ToUKH Berpesn C. 3 atoro ypaBHeHHs HaxouM
Bpems eukeruA Te: t, = X,/ (V,-V,) -t t, = [w/(w/c))=[c); ¢, = 90/(5-2) = 30 ¢

Haitgem nepemMemenme Tex:

S, =X, -X, =Vt S5=5 30~-150m; S, =X, - X,,= =Vt,.S5,~2:-30~60xm

2 cnoco6 (rpatbnqecmﬁ)

Ornoxum B MacmTabe no ock abeuuce BPeMs ¢ ABHKEHHS, a IO OCH OPAHHAT —
3HaveHue KoopAMHaTH X. aMHIIes ypaBHeHus ABMKEHUS TeN C YYETOM YCIOBHA 3a-
Ravu:

X =VLEX, =X, ,=+Vpt

X, =56X,=-90+2t

H306pasum rpaguyecku 3aBUCHMOCTE KOOPAHHAT OT BPEMEHM HpsMuin 1 1 2.

s xaxpaoi nmpaMolf MOXKHO COCTaBHTH Tabanny:

S'?
S -?
1
t-?

X, =-5¢ ~90+2¢
X, 0 50 X, 50 | 110
T 0 100 T 0 10

Haifxem KoopanHaTH ¥X TawKH nepecedenns C: ¢, = 30¢, X, = X, = 150 u. Cnego-
BaTeJIbHO, NIEPBOE TeJI0 HATORUT BTopoe Yepe3 30 c. IlepeMemeHus Te1 COOTBETCTBEH-
HO DaBHHL.

.S‘,I =X, =150m

=X, ~X,,~ 150 - 90 = 60 m.

(OmaemS-lSOMS 60M;t,~30c)

4. YpaBHenne ABIKEBHA TENA naﬂo BBuze X = 4 — 3t OnpenenyTs HAYATEHYIO KOOP-
JHATY TeJla, CKOPOCTDb IBHXEHHST H TIepeMeleHye Tea 3a 2 cexyH/nl. ( YpaBHenye 3aru-
cath B CH). (Omsem: X, = 4m; V, = -3 m/c; S = -6 M) P

5. Tlo 3ananHbIM rpadMKaM HAMMIIHTE YPABREHHA 1§
asuxenntt X = X(). U3 ypapaennit u rpaguxos Hali- 12 !
ZNTEe KOOPAMHATH TeJ Yepe3 5 ¢, Bpems B MecTro BeTpedd 8 \ }}

ten I[u I11. ‘1 .
Pewenue: ) /(Qﬁ' 20
I'padKH rOBOPAT 0 PABHOMEPHOM NPAMONUHERHOM .8 m

aeuxenuu ten 11 u 11, o6mas dopmyna kotoporo: -12

X=X, +V,t. 1 Puc. 16
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Teno / oKOMTCS, T. K. € TEYEHUEM BpeMEHH KOODAMHATA He MeHseTcsl. YpaBHeHue
xewgerns: X, = 2; V, = 0. N

Teno II. Koopzmua-ra 3TOrO TeJIa YBeJIYMBAETCS C TeYeHHEM BpeMEHH; CIe0Ba-
TENLHO, HANPaRIEHHUE CKOPOCTH ABHAXEHHA H 0cH O, coBNaZa1oT. CKOPOCTh Tesa MOX-
HO OJIpefieIUTD 3 ypabHeHus Apixenna: X = X, + Vt -~ V=(X-X))/t. Tlo rpaduxy
IBHXKEHUS! HY)XHO OIPeAe/INTh HAYaAbHY10 KOODAHHATY Te/la H KOODAMHATY Yepe3 He-
KOTODHIi IPOMeXYTOK BpeMeHH (Nporaponbunii). Ouesnano: X, =~ -12 M; 3axanHM
3HaveHue BpeMeHH t = 15 c. Y3 310l To4YKH Ha OCH BpeMeHH BOCCTAHABIHBaEM TIEp-
[eHAHKYASP 10 NepecedeHus ¢ TpadHKOM ABIKEHHS; 3aTEM W3 TOYKH IepeceyeHus
onyckaeM NePNeHAMKYAAp Ha ock O ¥ onpeiesisieM KOOPAWHATY, COOTBETCTBYIOIIYIO
3TOMY BpeMeNH. aNHCHBAeM:

A1) _ 16x

Vo= Tase 15 iwe
YpaBHeHHe ABMKECHHS:
16
X, --12+———tmmx=-12+11t'nput-5c~ =-7M.

15¢
Teno:III. Koopaunata Tena ¢ Te4eHHEM BPEMEHM yueubmaercx, CREAOBATENILHO,

€r0 CKOPOCTE HalpaBJleHa TIPOTHBONONOKHO H3bpanHOMy HanpaBienuto ocu 0. Teno
BHayasne (5 ¢) npubAMKALTCA K HaYary KOOPAMHAT, 2 3aTeM YAAIAETCA OT HEro B IPO-
THBOMNONOXHYO cropony. Texno JIT apuxkeTcst HaBCTpeuy Texny II,
B momeHT ¢ = x,= 8 M. AHATOTHYHO HAK/eM CKOPOCTh ABHKEHHSL.
~8x-8x 16)u

V= “10e 100 =-16Mm/c

YpasHetue apuwxkenus: X, =8 — 1,6 t;mput,=5c=>x,=0.

Touka A — MomerT Berpeun Te Il u 111 Tena Bcrpesalorcs Yyepea t = 7,5 ¢ B Touxe
€ XOOpAHHATON X = — 4 M. MeCTO ¥ BpeMs BCTPEYH TeJl MOXKHO ONPefieINTh H AHANUTH-
YECKH, EC/TH Y4€eCTh, 4TO A1 MOMeHTa Berpeyy Ten X, = X, T0 ecTb

2+ 1, t=8-16t=>t=75¢c

Ioxcrapus 3HayeHHe ¢ B OfHO U3 ypaBHeHHIH, Hamxeu X=-4u

6. TTo rpaduKy nepeMemenus (2) TOCTPOMTL rPachHK CKOPOCTH ¥ ONPEAETHTb Xa-
paKTep ABWKEHNA TENa OTHOCATENbHO ocH X (V). s

Pewenue: b T @

Ha rpacduka creyeT, YTO T€NO-ABHIKETCH PABHO-

MEPHO ¥ NPAMONHHENHO B OTPHUATEBHOM HATIPaR- h
NEHUH OCH X, [IOCKOJILKY NPOeKUUs S, BEKTOpa nepe- ’\ ¢
}

MeINeHHs Ha OChb X OTPHMIATENbHA M BO3PaCTaeT Mo
26COMOTHOMY 3HAYEHHIO MPSIMO ITPOTIOPLKOHAIBLHO
Bpemenn. Teno ABMAKETCH B HANPaBJEHHH, IPOTHBO- ¥, /6
nonoxsHom ocy O, ¥ Npoekuus BEKTOpa CKOPOCTH
Toxe 6yner orpunaTenbHa. Ipaduxom ckopocru 6y-
RET ABNATHCA IPsiMan, TApaNieNbHAA OCH BPEMEHH, - =
7. Terw10%0A Ha NOABOAHKX KPHUIBAX MeR BHA3 Puc. 17
TI0 pexe co CKopocThio V=80 xM/4, a BBEPX — CO CKO-
pocTsio V' B cTosuel Bofle M CKOPOCTE V, Tewenus pexn. (Omeem: V, ~ 78 xm/4 (co6-
CTBEHHAA CKOPOCTB Temnoxona); V, = 2 kM/4 (CKOPOCTh TEUEHNS PEKH).
&. 3cKanaTop METPO NOAHUMAET HEMOABYXKHO CTOSIIIETO Ha HEM TIACCAXHPa B’m“
wenme 55 cexyHn. IIo HEMOABMKHOMY 3CKANATODPY NACCAKHP MOT Gkl TOAHATLCA 32 3, 5
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MEHYTH. 3a KaKoe BpeMs IOAHEMAETCH MACCAXHUDP N0 ABMKYIMEMYCsT 3CKARATOPY?
(Omsen: 44 cexyHanL.)

9. Cxonbko BpeMeHH Naccakup, CHAAIMAI Y OKHA [I0e3Aa, HIYIHETo O CKOPOCTEIO
54 xm/4, GyneT BUALTH HPOXOASINMI MUMO HETO BCTPEYHRIl TI0€3]T, CKOPOCTh KOTOPO-
ro V, = 36 xm/4, aymna noeana 150 M? (Omsem: 6 cexymn).

- 10. Jloaka ABUXETCSA NOTIEPEK PEKH NIEPIEHAHKYAAPHO e€ GeperaM co CKOPOCTHIO
2 m/c. TToxt xakuM yTIIOM K BHOGPAHHOMY HAMPaBAEHHNIO OCH ¥ U C KAaKOH CKOPOCTHIO
OTHOCHTENbLHO NOBEPXHOCTH BOK IPpedelt AEPIKUT KypC, 6C/IH CKOPOCTh TEYEHHS PEKH
5 xm/4? (Omsem: V,= 2,4 M/c; = 0,84 pan.)

71. CxopoCTh BEPTHKANTLHOTO IOABEMa IPy3a kpaHoM V, = 0,2 M/c, cxopocTs Te-
nexxy kpaa V, = 0,1 M/c. Onpenenureé cKopocTh JBUKEHAS TPY3a OTHOCHTENBHO
emnu. (Omsem: 0,22 M/c).

12, JIoi0HMK NePeBO3NT HACCAKHPOR ¢ OAHOIO Oepera Ha ApyToOil 3a Bpems ¢ = 10 MuH
10 TpaekTopun AB. CKOPOCTS TEHeHHA PeKH V 0,3 m/c, unapuma pexa 240 M. C xaxoi
CKOPOCTBIO Vmocnmnommnnonma«mymou oK Gepery AOIKHA ABUTATHCA JIOIKA,
4TO6E! HOCTHYL APYTOTO Gepera 3a yiasannoe Bpems? (Omgem: V'~ 0,5 /¢, o= 532)

1. CamocrosaTensras pabora 5

CMotpu pasfien «CaMoCTOATeNbHBE K KOHTPONBHEIE PaboTh»

Omaem:

Bapuanm 1:1.2.B.3.1.4.B.5.A.6.A.1.I.8.A.9.B.10.B

Bapuanm2:1.B.2.I.3.5.4.B.5.6.B.7.I.8.B.9. B. 10. A

JaHHy10 CAMOCTOATENBHYIO PaGOTY MOXKHO IPOBECTH B HAYANE CEAYIOMIEND YPOKA.
JlomMammnee 3ananne

3agaum Ha c. 24 (3,4).

VYpox 9. Cperusas ckopocts. MrEOBEHHAS CKOPOCTD.
o OTHOCHTENbHAA CKOPOCTD JIBHKEHHS
HeJlb.‘ BBECTH MOHATHE MTHOBEHHOM CKOPOCTH,; HAYYHTD ONIPEAETIATH OTHOCHTEI b~
HYI0 CKOPOCTE ABIDKEHHUA.

Xozn ypoka

I. Iomropenue. Becena
1. Kakoe nBuxenue Ha3nBaeTCH MeXaHMecKaM?
2. Kakoe ABHKeHNE MOXHO CIUTATh MaTEPUANLHOM TOYKOL?
3. Yo Takoe cHcTeMa oTcdeTa?
4. Tlpousoitner au cronkHoBeHke Kopabnelt, ecorn TPAEKTOPHM X JIBHKEHHS Tie-
pecexarTcs?
5.4T10 onpenensieT 3aKOH ABMKEHHUS ?
6. Matite onpesesieHue nepeMertieHus.
7.Yro oH Xxapakrepnayer?
8. B xaKoM clIy4ae IIyTh ¥ MepeMenieHHe COBNANAIOT?
9. HaitamTe myTh 1 NepeMelnenite MEHYTHOMN CTpenky AnauHOK 20 Mc, cOREpIIMB-
meit nomLil 060poT?
II. Mayyenste HOBOrO MaTepuaia
ViaMenense IONOKEHYSA B IPOCTPAHCTBE ABMIKYIErOCA Tela XAPAKTEPHSYIOT MYTh H.
fepememente. ONHAKO 3TA BEAMMMHEL He TOPOPAT, KAK GHCTPO [IPOM3OHLIO H3MEHEHHE.
CxOpOCTh ARNAECTCA POCTPAHCTBEHHO-BPEMERHOH XADAKTEPHCTHKORN JBMIKEHHS TEAa.
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CKOpOCTb MOXHO CPABHHTD ¥ 110 PaCCTOSIHHIO, KOTOPOE TENO MPOXONHT 32 /UK~
uy BpeMens. Yem 6osbme 3T0 paccTosHMe, TeM GoMNbine CKOPOCTb CNOPTCMEHa. ;

Ecm Teno nponuio nyTs /= 500 M 3a £ = 20 ¢. MOXHO IIPEIONOKNTL, YTO TEN03a °
KaKAYI0 CeKYHRY Npoeaxkano 25 M. PeanbHo Teno Morno nepswe 5 ¢ ABUraTbCH M-
JeHHo, crepyoune 10 ¢ — CTOATS, # NOCTEXHHe — ABUraThes oueHs Grictpo. Mostony:
NyTbh, NPOXAEHHEI TENOM, XaPAKTEPHIYETCS CpeaHeit CKOpocThIO: V - L - ;

Cpennssi CKOPOCTb, KaK 06as cpeiHsaa BeMIHHA, ABANETCH nocra‘mmo npzé:m- :
auTenbHoOl XapaktepucTukoit apmxenus. [Tpoesxas no ropoxy 20 kv 3a 30 MuHyT (CO
cpeaHel cxopocThio 40 KM/4) BoguTeb KaXALIN Pa3 HA CHHAOMETPE BUIUT CKOPOCTD
JIBMXXCHHS B JAHHEIE MOMEHT BPeMEHH MTHOBEHHYIO CKOPOCTD, '

MrHOoBEHHAS CKOPOCTB — CPEIHAS CKOPOCTH 32 GeCKOHETHO MAILIN MHTEPBAT BPEMEHTL.

V~lim Q - bEm(AlyAl)

At>0 Ar>Al

W3 popMy sl MOXHO HaliTH MOZY.h MTHOBEHHOM CKOPOCTH, HO HE e HalpaBlie-
uue. [{na onpejenesns HanpaB/ieHNs BOCNONB3YeMCSA NepeMeIneHieM, Kak BEKTOp-
noit pemramnol: 8= l}ﬂE .

MrhuoBeHHas CKOPOCTD TeNAa HaNpaRrJieHa o KACaTeNbHON K TPaeKTOPHHM B CTOPO-
HY €I0 IBUKeHUS. -

OTHOCHTENbHAS CKOPOCTH IIEPBOTO TeJIa OTHOCHTENBHO BTOPOIO PABHA: V V v,
1. 3akpennenye N3y4EHHOro

1. Ciopmyampyiite onpenesense cpefHelf CKOPOCTH.

2. Kax omnpesnensiercs MTHOBEHHasA CKOPOCTb NPH TPSAMOTHHEHHOM IBUKEHAHU.

Yemy paBeH ee MOAYJIb?

3. Moxet i1 MTHOBEHH25 CKOPOCTh SHITh GOJbIIE WK MEHBILIE CPeRHEH CKOPOCTH?
IV. Pemense 3anau

C.39(1;2)
. Jomanmas paGora
IL. 11, n.12, 3amauy, ¢. 28 (1-2).

¥Ypok 10. Cpenunn ckopocTs. MraoBeHHas CKOPOCTE.
Croxenne cxopocreii
Iens: HayuuTH NPUMERATD hHINYECKHE 3aKOHNK TPH PEIICHHY 3234,

Xoxn ypoxa

I. Pemenue aagau

1. Iloean npoien nepByIo HONOBRAY NYTH CO CKOPOCTBIO ©,=72 XM /4, BTOPYIO I10-
JIOBHHY — €0 cKOpOCcThio 30 kM/4. OnipeieINTh CPEMHION CKOPOCTb.

2. Ioesy npolIen NepByio IONOBUHY BPEMEHH €O CKOPOCTHIO 72 KM/Y, 3 BTOPYIO
TIONOBUHY BpeMeHH —~ 36 kM/4. OnpeneuTh CPeNHIO CKOPOCTD.

3. IlepBy10 NoMOBHHY TIYTH BEJOCHTIEMCT €XAN CO CKOPOCTBIO B 8 pa3 Gonbite, yeM
BrOpy1o. Cpeanas CKopocTb BETOCHIIEANCTA OKa3anoch pasHoil 16 xM/4. Onpesienurs
CKOPOCTDb Ha BTOPOH MOJIOBHHE ITyTH.

4. MoTOIMKINCT 3a TIepBHe ABa Yaca mpoexan 90 KM 1 clieqyiomue TPH Yaca
ABHUTANCA €O CKOPOCTBIO S0 kM /4. KakoBa cpelHAS CKOPOCTh MOTOIMKINCTa Ha BCeM
oyTH.
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5. ABToMOGUAL IIPOEXad HEPBYIO NONOBHHY MYTH CO cxbpocrblo 80 xM/4, ocTaB-
YOS YaCTh YTU OH MOJOBHHY My TH HIEN CO CKOPOCTHIO 15 kM /4, a noceHui yJa-
CTOK CO CKOPOCTBIO 45 ICM/'! Haiitu v, Ha BCeM IIyTH.

6. Tlo npyM B3anMHO nepnenm«lxynapmﬂm TOCCEHHRIM TOpOraM ABHXYTCA PaBHO-
MEPHO IPY30Basi H JIETKOBasi aBTOMAIUNHE CO CKOPOCTAMH v, =54 xM/9 1 0,~72 xM/4. Ha
KaKOM PACCTOAHMH S OKaXyTCs APYT OT Apyra aBroMobwiy depes t=10 MJH [10CJIe BCTpe-
4H y mepekpectka (S=15 km.)

-7 MOTOUHKIHCT ABYKymuitcs 110 IPpAMONTHHeNHOMY YYACTKY AOPOTH, YBHE, KAK
YeNOBEK, CTOSMAN Y I0POTH, YAADHJ CTEPXHEM 10 BACAMEMY Pelbey, a uepes t=2 ¢
yensiman sByK. C kakoi#f CKOPOCTHIO U, ABHIAJICS MOTOLWKIIUCT, ECJIH-OH IIPOEXAN MIMO
yenoBexa yepes t,=36 c mocne wayana Habmonennsn? CKOPOCTH 3BYKa B Bo3AYXe

v,=340 M/c. (20 M/c)

8. JlerkoBoit aPTOMOGHIIb ABHXKETCS CO CKOPOCTBIO 20 M/C 3a IPY30BRIM, CKOPOCTD
koroporo 16,5 M/c. B MOMeHT Hauyana 06roHa BOXUTEN IETKOBOTO aBTOMOGH NS YBH-
JeN BCTPeYHBH MexXIyropoRHui asTobyc, Asrxymuiics co cxkopoctsio 25 m/c. Tlpu
KaKOM HAMMeHbIIEM PACCTOSHHM JI0 aBTODYCa MOXHO HayaTh 06IOH, ecli B Hayale
ob6roHa nerkoBasg MammHa 6bi1a B 15 M OT rpy30Boil, a K KOHHY O6TQHA OHa O/KHA
6HITH BIIEPEXH IPy30B0oH Ha 20 M. (450 M)

9. Pr60onoB IBHrasgch Ha JOJKe HPOTHB TEYEHUS PEKH, YPOHMUN y,z:oqlcy Yepes 1
MUH OH 3aMeTHJI [IOTEPIO ¥ CPa3y e II0BepPHYN o6paTHO. Yepes CKONBKO BpeMeHH Nocie
TIOTEPH OH JOTOHUT YA0UKY. CKOPOCTb TeueHUs peKH U CKOPOCTD IONKH OTHOCHTEND-
HO BOAH NOCTOSIHHEL Ha KakoM pacCTOAHMH OT MECTa IOTepH OH JOrOHHUT yROUKY,
€CJTH CKOPOCTh TEYeHHst pekH pasHa 2 M/c (2 MHH, 240 M)

10. BeproseT neren Ha cesep co CKOpPOCTBIO 20 M/C. € kaxoit CKOPOCTBIO M NOX
KaKUM YTIOM K MepufHany GyzeT neTeTs BEPTOJET, €CIM MOXYeET 3ana/HRlil BeTep cO
cxopocTbio 10 M/¢ (22 M/c, 27€ X BOCTOKY OT MEpPHAHAHA)

11. Karep, nepenpariseTcs Yepe3 pexy, ABHKETCA HePIIeHAUKYISPHO TEUEHUIO PEKH
€O CKOPOCTHIO 4 M/C B CHCTEME OTCUETa, CBA3aHHOrO ¢ Bofioit. Ha cxoabxo Metpos 6yaer
CHeCeH KaTep TedeHneM, ek mupuHa pexy 800 M, a ckopocTs Tewesus 1 M/c. (200 m)
Homamnsa paGora

I1. .11, 12, 3agaun, c. 28 (3).

VYpok 11. Yexopenne. lIpsamonuneiinoe xpu:kenue
€ IOCTOAHHLIM YCKOPEHHEM
Lenv: chopMyAHPOBATH IPHIHAKH JBIDKEHUA T€Ja C HOCTOSAHHKIM YCKODEHUEM.

Xon ypoka

I. TipoBepka foMauHero saanus

1. Kakoe fBuXeHHe HA3LIBAETCA PABHOMEPHBIM IIPIMONTHHEHHEIM ?

2. TIpu paBHOMEePHOM NPAMONHHEHHOM JBUAKEHHH MTHOBEHHAA CKOPOCTh COBIIa-
ziaet co cpepHedt ckopocthio. Hovemy?

3. Tlouemy npx paBHOMePHOM MPAMONHHEHHOM IRHKEHHR 32 mobte PaBHbIE IPO-
MEXYTKH BpeMEHH TeJIo IIepEMENIaeTCs Ha OAHO H TO e PACCTOSHHE,

4. Kaxk no rpa¢uKy 3aBHCHMOCTH CKOPOCTH OT BDEMEHH ONpeAeNAI0T nepememe-
HHe TeJla IpH PaBHOMEPHOM NIPSMOMHENHOM ARIKEHUH ?

5. Kak yron Hak0Ha rpadHxa paBHOMEPHOTO NPSIMOIHHEHHOTO ABOKEHNAS 32BH-
CHT OT CKOpPOCTH?
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II. A3ayuenune HOBOTO MaTepHana

[Ipy RBUKEHUH TeT MX CKOPOCTH 06BIMHO MeHsIoTcs 160 o MoAy Mo, Tubo 1o
HANPABJIEHHIO, MO0 ONHOBPEMEHHO U 110 MOAYJHO, H 110 HATIPABJIEHHIO.

Ixcnepumenm 1

B3sTh B pyKH M54 U pa3xarh nanbisl. Kak namenserca ckopocrs? (/Tpu-nadenuu
MAUA CKOPOCTMH €20 Gbicmpo Hapacmaem.)

Ixcnepumenm 2

IIpuBeneM B ABMKeHHE NETKYIO TENEXKY, ReIIPOXOKUTENHEIM TonukoM. Kak ns-
MEHHTCS CKOPOCTL? (CKOPOCS menexku, OSUNCYIELiCA NO CIMONY, YMEHLIWALMEA ¢ Me-
HEHUEM BDEMENIL 0 NOIHOL OCMANOBKIL)

Benmnﬂy,-xap_gmepnaylomylo 6LICTPOTY H3MEHEHHA CKOPOCTH, Ha3hIBAIOT YCKO-

AV

peHueM. a lim —_—

Ipocroit c_nyqaﬁ HepaBHOMEPHOTO ABHKEHNS — 3TO ABHAKEHHE C nocmsmm;m ye-
KopeHPleM, NPH KOTOPOM MOJYJIb M HalpaBJeHNE He MCHHIO'K‘,H €O BpeMeHeM, OHO MO~

V- :
xeT GHTh IPAMONMHENHKIM B KPHBOIRHEHHEM. 3= —-—L 3[—] V= Via .
PasHOyCKOpeRHO® IBMAEHRE (Teo pasronsiercss), ecm a 11V @ = const.

TIpu 3amMeneHHOM RBIXEHUH (Teo TopMo3uT), eciut ¢ T4 V . Fpadmku ckopoctu
6yRyT oTobpaxaTts V(t)-3aBHCHMOCTb CKOPOCTH QT BPEMEHH (CM. puc. 25).

Uy=0 ,>0 0,<0
v, A 7
M/ n7c »/c
a>0
te te - te
| A A
| we M/c v,
a=0 u/c!
' te
te te
v, v v,
x/e ne M/
a<0 —
te \ 113 te

Puc. 24

‘

.t N A k5
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Ilo rpa¢guxy V() MoxkHO ONpegeTs YCKOPEHHe:
Ipacduk yckopenns: a(t) a=const.

a, a, A
E ne
te
. te
Puc. 25 Tx
U3 yreepxienus, 4To BeHYMHA NepeMeIle s Texa YHCAEHHO
paBHa Iowaay nog rpadukoM 3aBHCHMOCTH CKOPOCTH XBIDKEHHUS A
TeJia OT BPeMeHH, MOXKHO BHBECTH:
axt’
X=X, +V,t+ T~ 3aKOH PaBHOYCKOPEHHOrO MPAMOH-
HefHOro ABUKEHHA.
3aBHCUMOCTb KOODAMHATH OT BpeMEHM NPA NPAMOAKHERHOM ~ | e
PaBHOYCKOPEHHOM JBHXEHHH, :
Ipacuku 3aBHCHMOCTH KOODAHHAT OT BPEMEHH NIPH JABHKEHHH
C IOCTOSHHBIM ycKopeHdeM (pHc. 26).
OAV,>04a,<0V,=0 B
OBV <0a. >0
axt? Puc. 26
YparHenne x = -5

2 28 ™
Ypamuenue X = X, + ——.

2
V,=0.

062 mBUXeHHS DABHOYCKOPEHHEIE. —
Tloctpoenyie rpaduxoB 3aBHCUMOCTH te
KOODAMHATH OT BPEMEHH NpH @ = const s,,
CBOAHMTCA K MOCTPOEHHIO OTPeIKOB 11apa- , [ ' Py

Gonut (puc. 27). ins nyvinero ycBoeHus
rpadMKOB NOJE3HO IOBTOPHTH COOTBET-
CTBYIOITHIY pa3fen MaTeMaTHKH. '
I1L IToaToperme. Becena

1. Kakoe mBuskeHHe Ha3HBAIOT PABHO- : '
YCKODEHHBIM HJIH PaBHOMEPEMEH- ' !

HEIM? . toom tc t oom rrs
2. YT0 Ha3LIBAIOT yCKOPEHHEM? * o For ’
ﬂ' < ﬂ. <
3.Kakas ¢opmysa BHpaxaeT CMBICT o >0 o >0
ycKopeHHs?

4. YeM OT/IHYAETCH ¢YyCKOpEHHOE» XM
MpAMOIHHEeHHOE IBHKeHHe OT ¢3a- %

MeJLJIEHHOrO» ? \ /
5. Tloctpotite v obbACHMTE rpadMK cKo- tocm

H te
pocTH NPAMOJIMHEAHOO PaBHOYCKO- \‘:/
PEHHOID ABYDKEHHS C HAYATLHON CKO- 2 >0 .
v:, <0

pocThio 1 6e3 HaYaTbHOMH CKOPOCTH.
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6. Kax no rpaduKy cKOpoCTH PaBHOYCKOPEHHOTO JBIKEHH MOXHO ONPEEAHTD
YCKODEHHE U IIyTh, MPOAICHHEI TeJIOM B 3TOM ABMIKEHHH ? i
1V. Pentenne 3anay
_ 1. Benocuneauct, eaymuit co ckopocTsio 18 kM/4, HauMHaeT CIyCKAaThCs C POPHL.
OnpenenuTsh CKOPOCTh BEOCHTIEIMCTa Yepes 6 ¢, eCIH yekoperye passo 0,8 m/c2

Hano: Pemnrenne: o
V=18 KM/4=5 M/C JBroReHMe BENOCHIIEANCTA PABHOYCKOPEHHOE, | .
t=6¢ T.e.2>0. Ocs Ox HalpaBHM 110 HATIPABRJIEHUIO
a=0,8M/c? JIBIDKEHUS BEJIOCHTIIEHCTA.

v-? |

CKOpOCTh MOXKHO OIIPeAeNHNT, N0 hopMye: V= V +at C yueToM 3HaKOB NPOEK-
it Ha ock Ox opMyTa CKOPOCTH MPUMET BUA: V, = V +at

1T 28 -
poa:‘pm; pasme J1mioc1‘1> (pnc. 28): \!’o Puc. 28
p=[Z+5c 3
c ¢ ¢ N
Brraucmm 3naverme ckopocti: V=3+08- 6 =98 m/c. s

(Omsem: V=9,8 M/c — KOHeYHAass CKOPOCTD BEJIOCHTIEMCTA.)
2. Tloean yepea 20 ¢ nocye Havana ABHXEHUs IPHOOpe-

TaeT cxopocTs 90,6 M/c. Yepes cKOIBKO BpeMeHH OT Hadana

JIBHXEHNS CKOPOCTb TI0e3/Ia CTAHeT paBHa 3 M/c?

Nano: Pemenue:

t,=20c JiBrxeHue noe3qa HOCHT PABHOYCKOPEHHRIH XapaK-
V,=0 Tep, CKOPOCTD YBeTMYMBAETCH, YCKOPeHHE TIOCTOAH-
V,=0,6Mm/c | HOHM NONOXKHTENBHO (2 = CONSt).

V,=3m/c

- ? V-V,

HartigeM yckopenue nBHxesnd: a = ~ ¢ (mpoeKims KOHEUHOMH CKOPOCTH MO0~
s |

Xurenbna), T. K.V, =0,=>a= t,

Tlonp3ayacs GopMysiolt yckopeHHs, HafiileM MPOMeXyTOK BpeMEHH;
Vi=V* Vu 84| xucc
L=ty =[]; t,=(3-20)/0,6=100c~1,7 umn.
(Omsem:t,= 100 c.)
3. C!copocrb aBToMOGHNs3a 10 ¢ yMeHb]'.IIPIJlaCb ¢ 10 no 6 M/c. Harmcats dopmyay
3aBHCHMOCTH X, CKOPOCTH OT BPEMeHH, IIOCTPOUTD rpapuK STo 3aBHCHMOCTH H 110
rpadHKy olpee T CKOpocTh 4epea 20 c.

awuo: Pewenue: Cropocts aBTOMOOHIA YMEHbINAETCH, enefo-
t.=10c BaTeNLHO, IBMKEHHE paBHO3aMennentoe, T.e. ax < 0. Ha-
V,=10m/c | HpaBaeHHE CKOPOCTH ABHXEHVA NPOTHBONONOXHG HANDaB-
t,=20¢ " JIEHYI0 YEKODEHHA. Y paBHEHNE NPOSKIHY CKOPOCTH TIDHMET
Hatirm: Ban:

V) -? V= Ve—at()

v,-?
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"Yrobni Haitn 3apncuMocts V. ' (t) &ns pannoit 3a7a9H, HeoGXOAAMO OTPEAERHTE
yCKOpeHHe aBTOMOOHAA

3HaK «-» mepen a, yXe y4ru 8 ypasHernn (1). B 1aHHOM cnyiae HaXO{MTCA MO-
Iyab YCKOpeHuUs1. YpaBHeBRHe CKOpOCTH ABivkerus: V = 10 - 0,4t.

TlocTpouM rpaguk 3aBHCHMOCTH (pHC. 29). v
JloCTaTO4HO OnpeAENHTE XBE TOYKH, TaK KaK Ipa- ,,7
(HKOM CKOPOCTH SIBASIETCA NpAMast TuHMA. Moxuo 12 Puc.29
cocTasuTs Tabanny. 12
T 0 5 61 !
4 ]
v | 1] s Y L
Yepes t, = 20 ¢ ckopocTs aBTOMOGHNA Gyner paBHa * 0 20 30 40 tc
V,=2m/c.

3HadeHHe CKOPOCTU MOXHO MPOBEPUTL AHATHTHYECKH, €CAH NOACTABMTD B YpaB-
HEeHHe CKOPOCTH BMECTO BpeMeHH 3HaueHHe ¢, = 20 c. [lomyanm: -

V,=10-0,4-20=10-8=2m/c.

(Omsem: V,=2m/c; V(1) =10-0,41)

4. Camounter neten co CKOPOCTbIo 216 KM/ M cTas ABHTATLCA € yeKoperneM 9 M/c?
B Teuenne 20 cexynn. Kakoe paccTosiHMe nposieTesi CaMOJIET 3a 9T0 BpeMsa U Kakoi
CKOPOCTH OH AocTHr? (Omsem: S = 3000 M = 3 xm; V= 240 M/c.)

5. ABTOMOGWb ITPY ABHIKEHHH CO CKOPOCTBIO 43,2 KM/4 OCTAHABNMBAETCS B Tee-
nue 3 c. Kakoe paccrosinve npoeaxaer oH 10 octanosku? (Omaem: 18 m.)

6. IToean asrxercs co ckopocThio 20 M/c. [Ipyu TOpMOXeHUH 0 NOTHOH OCTaHOB-
KH OH npormen paccrosiHue B 200 M. OnipesiesiuTe BpeMs, B TE4EHHE KOTOPOTO [IPOHC-
xoauso TopMoxenue. (Omsem: 20 cekyHR)

7. YpaBHeHHe CKOPOCTH ABHXYIHerocs Teda V=5 + 4t. Hammucats ypanneHue ne-
peMelteHMs S(¢) U ONNCATh XapaKTep ABH)KEHUS, ONPENENUTh HAYAILHRE YCAOBUA.
(Omeem: V= 5Sm/c;a= 4 m/c% S(t) = 5t + 2t2)

8. Jisa myHkra A 1 B pacnonioxeHH Ha paccToHHH [ = 240 M Zpyr oT Apyra Ha
cxyone ropu. OF MyHKTa A HayMHaeT PaBHOYCKOPEHHO CITYCKAThCSi K MyHKTY B Beso-
CHIIEIUCT C HavanbHOH ckopocThio V,, = 8 M/c. OiHOBpeMeHHO U3 MyHKTa B K MyHK-
TY A HauMHaeT paBHO3aMeUIEHHO TIOHHMAThCA MOTOLIMKJIUCT € HA4YaIBHOI cKOpoC-
10 V,, = 16 M/c. Oxn BeTpeyaloTea yepes ¢, = 10 c, Kk 3TOMY BpEMEHH BEJOCHTIEANCT
npoexant S, = 130 M. C KaKuM yckopeHHeM exal Kbt u3 Hux? (Omeem: a, = 1 M/c%;
a,=1m/ct)

9. Jlsa BeJTOCHTIEICTa ey T HABCTPEYy APYT ApyTy. O/mH, iMest cKopocTs 18 kv, vokeT-
51 paBHO3AMEJLIEHHO C yeKoperueM 20 cM/c?, apyToit, MMest CKOPOCTs 5,4 m/q, JIBHIKETCS paB-
HoycropeHHO Cyekopetuem 0,2 M/c2. Yepes kakoe Bpe- v 4
M5t BEJTOCHTIEIMCTH BCTPETSTCS MKakoe nepeMettierne , 7 | Puc. 30
COBEPIIHT KOKBIH M3 HIX IO BCTPEYH, €M PacCTos- )
HHE MeXJly HIMH B HA4a/IhHBH] MOMEHT BpPeMeHH
130 M? (Omgem: S, = 60m; S, =70 m;2,=20 )

10. YcnoBve ABMXEHWs Teja JaHO B BUJE
x =15t + 0.4 t>. OnpenenuTh HAYATHHYIO CKOPOCTD
H yCKOpeHHe ABUKeHHS TeJa, 2 TAIOKe KOOPAMHATY
M CKOpOCTD Tejta yepes 3 ¢. (Omeem: a = 0,8 m/c% 4 ot
V,=15m/c;x=85m; V=19 m/c) 1 2 3 4 5 é6tc

/i

- NWwalvy N
PSP gt
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10. YpaBHeHue ABMKXEHHA MaTepHaNbHON TOUKH BMeeT Bux ¥ = -3¢, Onpenennts
IlepeMelenHe ¥ CKOPOCTb TOUKH Yepe3 2 cekyHEb. (Omaem: V= -12M/c; S=-12m.)
11. Moxkaysics rpaduxoM (puc. 30), onpeseAnTe nepemMemenue KOKAOTO Tena ye-
pes 4 ¢. 3anumure GopMyTy CKOPOCTH ANA KAXKAOTO ABHKCRHSL
Jlomamuee 3ajjanne e
I1. 13-16, c. 36 3amauwm (1-2).

Ypox 12 JlnGopa'ropuaa paGoTta <Onpene.nem|e YCKOpeHus Tesla OpH
PaBHOYCKOPEHHOM JBIKEHHHY
Llexy pabombi: N3yunTH OCOGEHHOCTH PABHOYCKOPEHHOTO ABHKEHM.
Obopydosanue: 1) wenob nabopaTopHuit; 2) METPOHOM, KacTpoeH A Ha 120 Ko-
JieGaHuit B MBHYTY, LUTH METPOHOM 3JIEKTPOHHRI — ONH Ha iacc; 3) mapuK MeTal-
Jgeckuit xuameTpoM 1,5 — 2 oM; 4) uAMHAD MeTanAwYecKH#l; 5) TeHTa CAaHTHMETPO-
Bas; 6) ImTaTHB ¢ My(dTo#t I Hankoii. .

Xona paboTu

1. OnpepenuTe NepeMemenue MapUka, CKATHBAKMEroca 10 Xenoly 6e3 Ha-
YanbHO#M CKOpocTH. OIBIT HOBTOPHUTE 3 pa3a NPY OAHOM M TOM XK€ BpeMeHH CKaTh-
BaHHSA.

Pe3ynbTaThl HaMepeHHii H BHYKCIEHUH 3anumuTe B TabmmIry.

N Iepememenne, ca Bpeus, B yCAOBENX Vcxopenmne mapeka, u/?f
oImMTa CAMEMIAX
1
2
3 R
Cpeznee
Hucmpyxyus:

1) oTMeTHTE HaYANBHYIO TOYKY Ha Kenobe ANA oTCueTa NepeMeNeH)s apuKa;
2) IPUMYYMTEC K PHTMHYHOMY CYETY; ZJISE 3TOTO HECKOIBKO Pa3 OAPALX FOBOPHTE: .
HyJb, OAMH, 2IBA, TPH U T. 1., IPUCTYINHBASICh K YAApaM METPOHOMA; .
3) no ynapy METpOHOMA CO CYETOM <HyJIbs Iyckaiite mapuk. Peryaupyiite nono- |
JXeHue LANHHADA 110 OTHOMEHHIO K KOHLY XKeso0a Tak, YTOOH MapHK YAAPHICH O HEro
B MOMEHT COOTBETCTBYIOINENG yAapa MeTPOHOMA;
4) 3anNmuUTE YUCIIO IPOMEXYTKOB BPEMEHH, OTOHBAEMEIX METPOHOMOM, neono- i
AnMOE MIAPHKY ATA Haubomhinero AepeMemenHs o xexoby.
2. Burucanre cpesitiee 3HaueHRE HAXGOMBINETO NEPeMENTeHHUST, COBEPITIEHHOTO [na-
pHKOM: S, i
3. Buyucenure ycxopenue wmapuka B CHL ' #
4. Pas6eitte cpensee nepeMemesue Ha YACTH, TPOXOAMMEIE MAPHKOM B HOCJIEN0- ©
BaTeNbHO PaBHEIE NPOMEXYTKH BpeMeHH, OTONBAEMBIC METPOHOMOM:

S$,:85,:8,:8, 08, =1:2:21.. i
= CM
S, =..cM £
S, =..cM i
S, =..cM »'

ki .. e



:

Ypox 13. Ceoboanoe nanexve Tena g 117

ITposepxa. Ynoxure na xenobe CIIMYKH — YKa3aTeNH TEX MECT, KOTODRIE COOTBET-
CTBYIOT OTPe3KaM NepeMemeHHit, IPOXO/IMBIX MIADHKOM 33 PaBHLE NPOMEXYTKH Bpe-
Menu. [TyCTyTe mapHK ¥ IIPOBEPETE €ro YAAPH 06 yKa3aTelXH M0 METPOHOMY.

5. Cnenaitre susox. ’
JoMamHee 3anaHne

C. 36 3agaum 3-4.

- ¥pox 13. Csofionnoe nanenue Tena

[lens: chopMHPOBATH IOHATHE CBOGOXHOE NANEHHUE, A0OGUTHCA YCBOEHHS IIPEACTAB-
JeHU O CBOGOIHOM NAJEHUA KaK O PaBHOYCKOPEHHOM ABRKEHUH; IPOAOCIXNTH Gop-
MHPOBAHHE YMEHHUI BRIE/SATH I1ABHOE, CYIECTBEHHOE B H3Y4aeMOM MaTepHarne, Jo-
THYECKH H3NaTaTh CBOM MBICTH, COCTABISITh IUIaH naparpacda, UCI0Nb30BaTh HABRIKH
caMocTOATeNbHOM paboTh.

Xon ypoka

I. ®poxTamsusdi onpoc
— JlaiiTe onpenenenvie paBHOYCKOPEHHOTO JBHKEHNSA, YCKOPEHHSL.
— Teno npomro 3a nepBy:o CeKYHIY 2 M, 3a BTOPYIO — 4 M, 32 TpeTh0 — 6 M, MoxHO
JIH YTBEPXXAATD, YTO ABHREHHE ABIAETCA PaBHOYCKOPEHHHIM?
— Kaxkne Bhi 3HaeTe opMY I, ONMCKBAIOMIE PABHOYCKOPEHHOE JIBUXEHHE?
II. Hayuenne HOROTO MaTEepHAAR

IIpuMepoM yckopeHHOTO NBHKEHNS ABNserca naaeHne Tel. Illonabmoxaem 3a na-
HeHHeM GyMaHOTO M METANIMYECKOO JUCKOB: €CH OIYCTHTb HX OXHOBPEMEHHO
BPO3b, TO 6YMaXHLI AHCK AOCTHTHET HOJ2 TIO3KE, & eCITH HATOKHTD HX APYT Ha ADYT3,
TO ORM ynagyT ofHoBpeMenHo. [Ipomy yyamuxcss o6bACHUTD faHHOE ABAEHHE. JTO
siBNeHue Habmonan, u3yaun u omucan lanmmteo Famneit.

Coobmenna yyamuxcs

Tanuneo Innuneii (1564-1642)

3uaMeHNTHI HTAIbAHCKHN yaennil, oMH U3 oCHOBaTeNelH TOYHOIO eCTeCTBO3HA-
HUA, HOPOJICA HPOTHB CXOJACTHKH, CYUTA OCHOBOM N03HAHNA ONHT. 3a10XKNA OCHO-
BHI COBPEMEHHOI MEXaHUKY: BHIBHHYJ UAEI0 06 OTHOCHTENBHOCTH ABHMKEHUSA, YCTa-
HOBHJ 32KOHH MHEpIHNH, CBOGOAHOTO MafieHHs W ABAXEHHS Tea 10 HAKAOHHOH
IIOCKOCTH, CTIOXEHHS ABHXeHMH; OTKPHT M30XPOHHOCTb KONe6aHMit MaATHHKA; Iep-
BLEIM MCCIEN0BaAN NPOYHOCTS Hartok. [locTpouna Teneckon ¢ 32-KpaTHEIM YBETHUCHAEM
Y OTKPHLI ropu Ha JIyRe, yernipe crrytHuka IOnuTepa, dasn Benepwt, nsatHa Ha ConH-
ne. AKTHBHO 3aIININAJ NeMOHEHTPHYECKYIO CHCTEMY MMPpa, 3a YTO OBLJ TIOABEPTHYT
cyny uHkeH3uiuy (1633), Bemymsmeit ero orpeuscs oT ydenust H. Konepuuxa. Co-
TJ1acHO Jierenze, lannaelt nocie cBoero BHHYXAEHHOTO OTPEYEHHS BOCKIAMKHYJ:
«A BCe-TaKU OHa BEPTHTCA!»

Jlo xoHua xu3un Fannnelt CYMTANICA <y3HMKOM MHXBH3HLIMKY U IPUHYKAEH ORI
XMTh Ha cBoeji Brte Apuerps 61us Mopermiy. B 1992 r. nana Moaun-Tlasen 11
06BABHI pelieHHe CYAa HHKBHIUIMH ommGouHRM U peabumuruponan [annes.

O c80600tom nadenuu men (no conepxanmo § 15). '

1. CamocrosTemnHan pabora ¢ yueGRHKOM

ITpowarars maparpady, COCTaBHTB ILIaH KOHCIIEKTa:!

1. Ceobonnoe nazenue.

2. Yexopenue cBoBoAHOIO NafeHHs.
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3. KNHEMATHYECKHE XapaKTEPHCTUKH CBOGOHOrO ABMKEHNUS.

4. D10 UHTEPeCHO. N

Cocmaerenue xoncnexma

VYyaumecst caMu HTH ¢ HOMOMIBIO YYHTeNs (hOPMYJIMDYIOT OIpeNe/IEHHS M 3amy-
CHIBAIOT MX B TETPARAX:

— CroboztIM NageRHeM Ha3KIBACTCA ABHXXEHHE TEJ1a TOMELKO NOA AefiCTBHEM CHITH
TAXECTH.

— YcxopeHHe, ¢ KOTODRIM NAKAIOT Tella B BAKYyMe OKOJIO IOBEPXHOCTH 3ewm, Ha-
3HBaeTCA yCKOpeHueM cBofonnoro nafenus (g = 9,8 m/c?).

— CxopocTs Tena B CBOOOXHOM Naferuy B moGoil MOMEHT BpeMeHH t:

V=V, +gt; V=gtupu V,~ 0.
— Iyrs h npomleﬂuun TeioM B CBOGOAHOM MaJleHHH K Mouelrry BpeMEeHH t:
2

h= 0°t+gt7; h=%—; 9,=0,pu V=0. ’

— Ha nonmwoce g = 9,832 M/c?; Ha akBaTope g = 9,780 M/c% Ha mupote 45°
£ =9,80665 m/¢*; ¢ BHCOTOI g YMEHbITaETCSA; Ha APYIHX IIaHeTaX OTAMTHO ot 9,8 M/c?
(na JTyne g = 1,623 m/c?).

1. 3axpennenye H3y4eHHOTO
Peuenue xpoccsopoa (cx. pasder «Camocmosmensivie u koHmponvsite pabomvis)

Omaemuwi: 1. Topon. 2. TTagenne. 3. IlonoxvtensHuiil. 4. [naa. 5. Otpunatensnniii.
6. Ilepo. 7. /lpobuska.

Komoyesoe csioBo: HMA niepBoro GH3NKa-aKCOEPHMERTATOPA.

IV. Pemense 3anav:

1. T. Tamuieif, nay4as 3akoHe cBoBoHoro nagerus (1589 r.), Gpocan 6e3 Hagars-
HOI{ CKOPOCTH pa3HbIe IPEMETH ¢ HAKJIOHROH GammHn B ropoje I1u3a, BcoTa KoTO-
poit 57,5 M. CKoJIBKO BpEMEHH NAATH PEAMETH ¢ 3T GamIHKU H KaKoBa HX CKOPOCTS -
npH yRape o 3emmo? (Omsem: 3,4 ¢; 33,6 M/c)

2, Teno ceoGonno nafaeT ¢ BHCOTH 80 M. KakoBo ero nepememenue B nocsieuion
cexyHay nagenusa? (Omsem: 35 m).

JoMaumiee 3anauue

§17. .
Jlonoannrensuas HHpOPMALHa

Tenuit pantazun — Jleonapno aa Buxuu, CTapaHUSIMU KOTOPOTO Ha FONORB! YHBJIEH-
HBIX COBDEMCHHUKOB 6HJIH oﬁpymeﬂu YepTexH ~ MTPOCKTH MHOTHX neme\li. KOUMH Hachl~
11eHa ¥ nepeHacheHa conpeme}man JKH3Hb. Bep'rone'r H TUI2HED, 9KCKAaBaTOP H MeXaHH3M :
Ans 3a6uBatvA cBail, NOABECHOH MOTOP, HIBeiiHAs MAUIMHA, BHABUIAIOIIAICS NOXapHas
JIECTHHUIIA — BCE XOPOUIME HANIH 3HAKOMUN, HO BCE OHH BXOJW/IH B XKH3IHb NOJITUMHU MyTAMH :
€ HEMJILIM COTTPOTHBJIEHMEM, TIOTOMY YTO IPHHMMATHCS NOHAYANY KaK HPHYYAN yMa. CKa-
¥eM, NapaniioTHas HCTOPHA. ]

Kro u3 okpyxenus Aa BuruM MOT BCepbe3 BOCTIPHHRTh CACAYIONEE ero 3aapieHne? :
+Brnosine BOIMOXHO, — TIACAN OH, — YTO YeJIOBEK, SPOCHBIINCD BHUS € I060H BBICOTH, L
pasobnetcs, ecniv OyeT UMeTh Haz roJoBoi nammcy pasmepom 12 Ha 12 nokreiis. Koneq«,
HO, CMeIbYaKH NpPHTaTH NoTexH pajk ¢ seboabumx crpoenuit. Ho wrobu ¢ moBoit BHICO-
Th? O ToM MMM B Nerendax. CypoBoMy MCIINTaNMIO 3aTelo A3 BuH4H noaBepr croaeTHe:
crycrs, B 1628 ropy dpannyackuit asantiopuct Jlapen. 3a noaienky AeHer €ro NOCENHIH B’,
KpenocTHywo TiopbMy. Onnako GypHoii HaType COBCEM He NOAXOANNA CTOMNb uouo-roﬂnamj
KH3HDb, ¥ OH HAQYMAN 6exa11;, COOpYAHB Ty caMmyio nanarky, [Ipuiruys ¢ aoctatounof nu—f
#
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cornt, JIaBeH rafKko IpH3EMIHACA BHU3Y. [IpaBaa, ero Tyt xe OGCTYTHIA CTPAXA, HO 3TO
ye MHOH CIOXeT, YBOASIIHI Hac OT BICOKOH TEMKL.

CocTosmuch ¥ Apyrre NPRIKKH. Cpeau HUX — NPeANPHHATH, HaripuMep, B XVIII reke
OJIHHM K3 3HAMEHHUTHX 6paTber Monrosbdee, Xosedom, ¢ Bercoxoit 6airny npH noguepx-
Ke 30HT006PA3HOrO Kyno/ia COGCTBEHHOM KOHETPYKIMH. ClOBOM, M JKUN], COBEpIIEH-
CTBOBANACh, X/1aa NMPAKTHYECKOH yAauK. PemnTeIbHRI TOBOPOT 3TOMY TIPHAAN PyCCKHi
o¢uuep I. Kotensuukos.

Kak-To on oxasancs ouesuaneM rubenu nerdvka JIsea Marmeswuya. Boin norpscen. C ato-
TO IHSL K HAYAJ HEOTCTYTIHO MCKaTh peltenne. [elicTRyIolie KOHCTPYKUMM UMEH TO Heynoh-
CTBO, YTO XOT$ NAPAUNOT ¥ HAXOMUACS B CAMOJIETe, OHAKD JIeXal PAZAOM C ITIOTOM, U IIPH
HECHaCThe €ro HAJVIEKANIO HAZIERaTh Ha celst u Nphirats. Ho BpeMeHn Ha 3T yike He OCTABAIOCh.
B 1911 roay I KoTe/mn1KOB NPEANoRHI paHLIEBRIH BAPHANT, IPH KOTOPOM KYTIOJ H CTPONbI
YK/TaILIBAIOTCS B CIEUHANbHAIE Metok, HagoyMiwr crywaii: onHakas! H306peTaTess yBuae,
KaK GONbINOH KyCOK IeTKA JIErkO YMECTIICS B AAMCKOH Cymouke. Tenepb, HMes Mapannor Ha
cebe (a He Boane), NETYMK MOT B TNOGOH MOMEHT NOKMHYTb CAMOJIET, & 33T€M PACKPHTL KYTIOJ.

OTauyHas MBICTE. YBH, BOEHHOE BEIOMCTEO He NPOABHJIO YCEpAYs, OTKJIOHHB H300peTeHHe,
XOTH MCIBITak#is UM yCnielHo. BocnoimaopaBuIMcs 3aMMHKOIA, JIoBkHit aenen B. Jlomau npr-
o6peJt 4epTesy n BhiBe3 HOBUHKY Bo (DpasIpiio, e €10 GHICTPO pactiopsiumch. Pocchd sekope
TOXe CHoXBaTWiach. Bo Bpems nepsoii MyupoBoit poiitnl B 1914 roxy napaunorom KoteasHukosa
65111 OGECTIeYeHbl, B YACTHOCTH, JIETIHKH TOKENBX GoMEApANpOBIIKOB «Himmst MypoMel.

Huine napamioTHwie pa3apaGoTKy NPOABUHYIUCH HACTONBKO, YTO haHTaCTHYECKAS HAES
Aa Bunus npurath ¢ mo6oit BHCOTHI NoJ MOKPOBOM NanaTKH B 12 Ha 12 noxTelt Bonna B
peaibHule 6epera. HeaasHo coseTckuii cnopteMes E. Asiipees, HanpUMeD, MOKOPHI BHCh B
26 xunometpoB! A HeyeMHas hanTasust uier cefe HOBHIX npuxMoyeHnii. Bosuukim napa-
HIIOTHI-TMTAHTH, YMeIOIHe eJTHKATHO MPHHECTH Ha 3eMJIio TPy3 IIPaKTHYeCKH moboro,
CKOJIbKO YTOAHO 60JIbINOrO Beca, INIIb Gt I0CTaN0 CHOPOBKY ONHATD ero B He6o. Henas-
HO PONTHICA «TapaItioT-KPhiI0s, CIIOAGGIEHHI HaTyBHOMY MaTpally. JIaBupys um, Macte-
pa 9KCTpa-Kiacca (B MX YHCJe COBETCKHE) MONAAA0T B KPYT paanycoM 10 caHTMMeTpOB.
Haymuo noucTure napaunoTHas <kaneiiockonmss. BOT HacKoIsKo NpeaycMOTpHTE TbHOS
okasayack 6e30rAsAHas NO CBOKM BpeMeHaM aHTa3us 1a Bunuw,
omamHee 3ananne

IL 17, aagaua ctp. 43 (1).

Ypok 14. Yekopenne cao6oaunoro nafenus. Pemenne aagay
Henv: HayuuTb pelaTh 3agauu M0 TeMe « YCKOPeHHe CBOGOZHOTO aieHHs»,

Xona ypoka

1. Moznens pakeTn B37eTaeT BEPTHKATHLHO BBEPX C YCKOPeHUeM a=4 M/c?, JlBura-
TeJb MoZlesd paboTaet B TedeHHH =10 ¢. BRIMUCIHTE CPeAHIOD CKOPOCTH 33 BPeMsA OT *
CTapTa 10 AOCTHXeHHs HaUBICIIe!H TOYKH TpaeKTOpHH, (20 x/C)

2. C BhicOKOM 62mmHY ¢ HETEPBATIOM {=1 ¢ 6pOCaloT ¢ HyneBoi HaYaNLHOH CKOPOC-
ThIO ABa KaMHs. Ha kaxoM pacctosnuy S APYT OT Apyra G6yAyT HAXOAUTHCA KaMHY B
TOT MOMEHT, XOrZla CKOPOCTb BTOPOTO CTaHeT paBHoit » =30 m/c? (38 »)

3. XKournep 6pocaeT ¢ OAHOTO H TOIO XKe YPOBHA /{Ba IIAPHKA BEPTHKANBHO BBEPX
C HaYaILHRIMHM CKOPOCTAMH V=5 M/C OAlMH 33 IPYTHM Yepe3 MPOMEXKYTOK BpeMeHH
t=0,2 c. Yepes kakoe Bpems T nocne 6pocanvis nepBoro mapuka 062 IapUKa OKAKYT-
¢ Ha ofHOi BrIcoTe. (0,6 ¢)
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4. 3 opyaus BHCTPeNIUIM BEPTHKANLHO BBEPX. Bpemsa paBHOYCKOPEHHOTO ABU-
MeHus cHapsa B cteose T=0,02 ¢, muHa creona L=2 M. Kakoit MakcuManbHol BHI-
corat H gocturaer cHapAa? (2 kx.) ~

5. Huipanbmuk, CIIPHTHYB C HyeBo# HavaibHOM CKOPOCTBIO ¢ BHICOTRI H=20 M,
NOrpyausics B Boxy Ha raybuny h=10 M. Ckonrko ppeMenu T OH ABUTANCA B BOAE AO
ocTaHoBKH. (1¢)

6. Kamenb nmajiaeT B IDaxTy C Hynesoit HavyanpHoH ckopocThio. Yepes t=6 ¢ cani-
IIeH aBYK yAapa KaMHs o gHo. Onpenensre ray6uny maxrai h. CkopocTs 3Byka B Bo3-
xIyxe v=330 m/c. (153 m)

7. Csoboaro nagammee TeN0 3a NOCAEAHION CEXYHTy MafeHHs nponwio 2/3 Beero
nyTH. Haltaure oyTs, npolinedHsiil TeioM 3a Bce BpeMs nafexnus. (28 )

8. Teno crofoxHo NagaeT ¢ 6amHu ¢ HyaeBolt HayanbHOH ckopocThio. Hase-
CTHO, YTO BTOPYIO ITOJOBMHY yTH OHO Ipomo 3a t=1 c. Hatixure Boicoty 6am-
HU. (58 m)

9. Crobomio nanalomee Te10 C HyAeBo# HauansHOR! CKOPOCTHIO NponLto S=30 M
3a t=0,5 c. Haitymre nys H, npoitaennntit TenoM 3a Bpems nanenus. (188 m)
JoManinee aananue

Crp. 43 3anaun 4, 3.

¥pox 15. Jla6oparopras pabora «Onpenenenne ycxopenns
npH cBo60AHOM Na/ieHBHY

Henv: Hay4uTH OIpEAensTh YCKOPEHHE P CBOGOAHOM MaTeHHH.

3ana4a

TIpu mpoBeseHUM OMKITA MO ONpefeNleHNI0 YCKOPEeRBs ¢BoBOXHOrO MafeHns g ¢
TIOMOLILIO JMHEHKH-MAITHHKA GLUTH NONY4eH N CIEAYIONHE JAHHKE: PaCCTOSHHE MEX-
Ay KBYMS 3aceyKaMu Ha nunelike S = 75,0 £ 0,5 cM, uncsio koneGanuit muHeliku n = 39,
BpeM#, 3aTPaueHHOe Ha 3TH xo.ne6a2l-l;m, t =30 1 1 c¢. Onpenenute yckopenue crobon-

HOro nagexus no popmyne: 9= —_(t J2n) -
BoraucIuTe OTHOCHTENBHYIO NOFPEIHOCTS METOAOM OLEHKH Pe3yArTaTa 1o $op-

Ar_2ar 2
Myre: ~ PR
Ipumevanus:

1. Tlepexon nuHeHKH #3 OAHONO KPaitHErO MONOKEHHA B APYTOE CUUTANTE 32 OIHO
xoneGanye.

2. Bpems, 3aTpaueHHOe Ha TiepeMelleHHe MapyuKa, PABHO BPEMEHH Nepexona JH-
Heliku OT Kpafizero ee MONOXEHUS O MOMEHTA CONTPHKOCHOBEHHA C MAPHKOM.

Memoduuecxue pexomendayuu:

1. Kpatt nunefixy, o xoTopuilt yaapserca nagaiomuit mapuk, aoaxeH GHTh 04U~
HIEH OT CJIEAOB NPeALLIYIHX ONLITOB.

2, JInuHa ERTY CBeIMINBAIOMErocs IIapHKa A0JxHA GarTh TaKkolf, yTo6u! mapux caer-
Ka Kacancs Kpas AMHelXu Ha ypOBHe OCH BpalleHus. PeryampopaHue JIMHE HHTH
TIPOU3BO/IHTE HAMATHIBaNHeM (ILTH CMaThiBAHHEM) Ha TBO3/b.

3. 3KBaTOPHANBHYIO YaCTh INAPHK2A HYKHO TYCTO CMa3aTh 3yGHOM mactolt iy oky-
HYTb €€ B Kamuury 13 3ySHOro nopomxka.

4. ITpu npoBeieHH paboT HeO6XOAHMO PYKOBOACTBOBATHCA CNELYIOMIAM:

1) coobmaTs YYEHHKAM O epHOAE KOTeOaHuk MASTHAKA He HAZO; 4
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¢ 2

2) nnst onpeneneHus g noan3yiirecs popMynoli: 5 = 22” '

CAE 1 —4UC0 KonebaHuN MadgTHHKA — MuHeliy, £ — BpeMs, 3aTPadeHHOE Ha KOJe-
6anus, 5 — mepeMemenye mapHKa 32 BpeMsl IBHXeHWs JHHeHKH oT kpaitHero nono-
JKEHHS KO CPERHEro;

~ 3) BHYHCAATDL BpeMs, HeoOXOXMMOE A ABMXEHHS THHelkH o kpatinero nono-
XEHHST IO TIOJIOKEHMNST PABHOBECHSL, He HYXHO, TAK KAK NP BEr{UCAernH 1/2n Benent-
CTBHE OKPYTJIEHHsI BHOCHTCSA HOB2s] [IOTPENTHOCTE, YTO MOXET CKa3aThCH HA PE3yabTa-
TaXx ONBITa;

4) eca y y1anmxcsl BOIHMKHET BONPOoc 06 RaMeHeHN! BPeMEHH, 3aTPaTHBAEMOr0
MasTHHKOM-TMHEHKOH Ha 0HO KoAeGanue NPH 3aTyXaHUy xoxebanuli, Heobxoaumo
YKa3aTh UM, YTO BpeMd He MeHSAETCA.

5. Onpenenenste OTHOCUTENLHOIN NOTPEMHOCTH NPOA3BOANTE 1O hOpMyTe.

At, = .Ai + E

e = ~g~+ =7, KOTOPast /IAET BOSMOXHOCTD IPOBEPHTS, BXOJINT JTH 3HAYCHAC §
JIAHHOM MECTHOCTH B AMATIA30H FPAHHUI PHGIIFIXERHONO 3HAUEHHS g, HAIeHHOTO M3 ONhiTa.

Takoif METOX NPUYYaeT YYEHHKOB K IIPOBEPKE NIONYHEHHBX PE3YALTATOB OIMNITa, 2
He ABJAAETCS NPOCTHIM M HEHYXHBIM HOACYETOM IOTPEmHOCTel! 6e3 IMpakTHYecKoro ux
TIPHMEHEHHS.

Hucmpyxyus dns npoeedenusn nabopamopuoti pabomes

Ienv pabomu:: onpenenvTs yCKOpeH#e cCBOOONHOIO MAJeHNA, HCTIONb3Y S H30XPOH-
HOCTb KONE6aHNS MAATHHKA

Obopydosanue: 1) nipubop; 2) Tio6Guxk 3y6HOI nacTs!; 3) pyneTka; 4) yacsl ¢ cexyH-
nHO# crpenxoit; 5) mTaTuB ¢ MydTol 1 1ankoit.

Onucanue u ycmanosxa npubopa

IIpu6op coctout U3 ocnopHolt nnuelxn (100x2x0,5 cu) C OTBEPCTHEM Ha Paccro-
UM 10 CM OT OZIHOrO U3 KOHIIOB JUIA HaZleBaHUA e Ha OCh C HeGOMBIIUM TBO3AMKOM
Ha TOpIIE; KECTAHON IIACTHHNL, JUIHHA KOTOPOlt AOJMKHA GHTH TaKol, YTOOH chelmH-
BaloMuiicA ¢ Hee MIAPHK CJIETKA Kacajics JHREHIW Ha YPOBHE OCH; METANTHYECKOrO
CTEPXKHS, BCTABNEHHOTO B NEPEBAHHBIH 6PYCOK B KAYECTBE OCK; MEHOTO WIH CTAMb-
HOTO II2apHKa AMaMeTPoM 3 cM ¢ meTneif.

ITpu ycranoske npnbopa Heo6X0AUMO:

1) 6pycoK ¢ OCBIO YKPEHUT B JaNKe MITATHBA ¥ Ha OCh HajeTh AuHeliky. Bupectn
MHHeHKY N3 MIONOXEHNUA PABHOBECHA H OTPETYIHPOBATh NOPH3OHTANBHOCTD OCH, YTO-
61t IuHeiiKa BAOKD Hee He epeMemanach;

2) k rBO3IMKY, BOUTOMY B AuBelKy, Ha HUTKE MOABECHTDH MaPHK, IPHYEM JIHHA
HHTH XOJDKHA OHITE Tako#, YTOGK DK NePeKUIHBAHAN ee yepe3 Pebpo ITACTHHEI JH-
HelfKa OTKIOHANACH Ha HeGonbinoif yros, u MmapHK CIerka CONpHKacancs ¢ Heit.

3) cMouHTE SKBATOPHANBHYIO YaCTh MapuKa 3yGHOIt mactoil. JIuneky MpHABHHDL-
Te X MapUKY H cAenaliTe Ha Hel 3aceYKy ~ HaYaTBHOE MECTOHAXOXACHYUE MAPHKA.

Mpumevanus:

1) oTknOHEHHas MHHeliKa IPH ePeKHTAHHN HITH BO3BPAINAeTCA B BEPTHKANBHOE
TOJIOXKEHHe U yRapsAeTcs o nagaommit mapuk. IIpn aToM Ha Heit momyyaercs xoxed-
Hasg METK2 HaXOXZEHUS mapuKa. PaccToanne Mexy MeTKaMH onpeiendeT MyTh [ia-
JAIONIero mapyKa;
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2) BpeMsi IBHXKEHHS MAPUKA OIPENENAETCS 110 BPEMEHU NePEMEIEHNs TMHEHKH
H3 OTKJIOHEHHOTO IIOJIOKEHUA B N10JI0XKeHHe paBHOBecHA. [IpoMexyTok BpeMeHH Kax-
J0T0 Konebanus PATMUYECKH KoeGmolnedics mHelKH KeIaTebHO OnpelesisiTh 0
3HaUMTEILHOMY YHCITY ee konebanwit B Tevenne 30-45 c. [Toyemy?

Xo0 pabomwvi

1. Copmynupyiite oTBETHL

a) Jlna onpeneneHNA BpeMEHH NepeMEIIeHHs OTKJIOHEHHO# JIHHE!KM B NONOXKeE-
HUe PABHOBECH NOCPEACTBOM YACOB, MMEIOIINX CEKYHAHYIO CTPEJIKY, Heob6X0MMO...

6) 3naa nepemerenue CBOGOAHO NAJAIOIIETO MAPHKA M BPEMS €0 IIPOXOXAEHHS,
Haltzure g 1o popMyJe ...

2. CabepuTe yCTAHOBKY 10 YKa3aHHMAM YCTaHOBKH npu6opa.

3. ITpoBeanTe ONKIT ¥ 3anonHMTE TAGIHILY.

Jluneiixa Hiapex
Uncno xonebanmit Bpews xoxeGanui Iepememenue Ycxopenne

4. Ber4uCaHTE OTHOCHTENBHYIO NOrPENIHOCTD METOOM OLIEHKH pe3yJbTaTa.
TTpoBepure, HAXOXHTCA M 3HAYEHHE g, B3ATOE U3 TaGIHLL, BHYTPY IMANa30Ha rpa-
Huy (HI u BI) 3HayeHus g, nogyyeHHOro U3 OILITa.

5. CrenaiiTe BHIBOZ. YCKOpEHUE CHIH TAXXECTH 3aBMCHT OT ...

Jonomuurensnie BOIPOCK

1. Kaxog Bec nafaiomero mapuka?

2. KakoBa cHJIa TsDKECTH [1aJA101Iero MapuKa’?

3. Kakoe BpeMs noTpe6oBasoch OH Ha IPOXOX/AEHHE aPHKOM TOTO Xe PacCcTos-
HHS, €CJIM ONHT NPOBOAMJICA Ha JIyne?

4. Kaxoit BuI nMena 65 TPaeKTOPHA NA/3I0LIEr0 MApHKa B CBA3AHHOM ¢ HUM CHC-
TeMe oTcuera?

5. Kaxoif Bua umesna 66 TPaeKTOPHA NALAIOMETO MIAPHUKA, €CIH GBI ONKIT NPOBO-
JWUJICS B PAaBHOMEPHO H NPSMOJIHHENRHO JBUXYIMEMCS BaroHe noesaa Habmozaa-
TesIeM, HaxoAMBIIMMCH Ha 3emue? JlaTh yepTex, 060cHOBaB (hopMyTaMu.

6. Kakoit Bux umesa 6kt TpaeKTOPHSA MAjAlOWMero MapyKa, ecau 6bf ONKT NPOBO-
JRJICA B 110e3]e, ABHXYIIEMCS [IPAMOMHENHO, HO PaBHOYCKODEHHO, ULt Habmio-
RaTens, HaxonAmerocs Ha 3emae? JlaTh yepTex, 060cHOBaB hopMynamMu.

7. Kaxoit BuX HMeia 66 TPaeKTOPUSA NAJAIOMIENO APHKA, €CIH OIET IIPOBOARICS
B I10e3/1€, ABHXXYMIEMCS PABHOYCKOPEHHO H IIPAMOIMHENHO, B CUCTEME OTCYETa,
CBsI3aHHOM C BaroHOM? [laThb YepTex, 060cHOBaB GOpMyIaMu.

Jlomamuee 3ananne

Tlosroputs m.17.

Ypox 16. Ipaduueckoe onncanne coGonnoro nagenus. QnHoMepHoe
ABHKEHHE B N10JI€ TAMXKECTH NPH HAJINYHH Ha4albHONH CKOPOCTH
Ilenv: HayunTh ONUCHIBATH rpadiyecku CBOGOAHOE NaeHHE.
- Xon ypoka

1. IIpoBepka AOMAIIHETO 3a1aHMS
1. TloueMy cTpys BOAK pa3felisieTcs Ha OTAeAbHBIE KATUIH IIPH TIAZeHMH HA 3eMITIo.



¥pox 16. Tpadmueckoe onucalne cBOGOAHONO NANEHHA 123

2. Omumnre sxkcnepumentr P. Bottng u I. Tamnes, noaTsepausirise NocTOAHCTBO
yCKOpeHHA Tel, CBoBOAHO MANAIONHX Ha 3eMmo.
3. Yewm oTIa2€TCH NafeHHe Tell B BO3AYXE OT HX NafeHus B BaKyyMe.
4.TloyeMy pacKpLITHe I1apalmioTa cymecraenno YMEHbILAET CKOPOCTH NpH3eMJIe-
HUA APANIIOTHCTA?
II. Camocrosrensnas paGora
CM. paagen «CamocTosTensHbie H xom'po.m,nue paboTbis.
> Omaemoi:
Bapuanm 1: 1. 24,1x/c. 2. 245, 04. 3. 20.:

Bapuam2: 1. t =2—‘12+i.2. 86874 15 73,5 M; 83,3 1. 3. = 9000 x; = 500 a/c
I Hayuenre HOBOTO MaTepHANRA

CeoboaHoe nafenne Teja B 6€3BOIXYIMHOM MPOCTPAHCTBE ARJIACTCSH PABHOYCKO-

PCHHBIM TBHXEHHEM H OIIMCHBACTCS CREAYIONTHM 3aKOHOM:
2

y=.'lo+0u‘+qt7',raxmay-g.

Ecau HayansHasd CKOPOCTD TeJIa OTCYTCTBYET, 4 HaYalhHAY TOYKA XBHXKEHUS CO-
BITafIa€T C HYJEM CHCTEME xoopmma'r, TO

873

2
y= gtT ;Y =H; H="— _ xpanpatiraman 3ancaMocts ot BpeMenn. o rpapuky

2H

(puc. 32) MOXHO OTIPERENNTS BPEMS AAECHAA Tesia Ha Semmo, = ? .
t, - BpeMs nazeRns Ha 3eMio.

J3aBHCHMOCTB CKOPOCTH OT BPEMEHH:

V=V, tg.tiea ~¢g

npu V =0

- gL IpaduxoM 6yieT ABNATHLCS MPAMAast.
muamqeacoﬁ TORKH 3pPeHASA PAMas He OTPaHHYEH.

C duanyeckoit — uMewTes mams ¢, = 0 (Havano ABA-
XeHus) M ¢, = (BpeMs NajleRns).

B noJe THXECTH TEJIO ABUXKETCH C NOCTOAHHEIM YCKO-
peHueM, T. €. PABHONIEPEMEHHO, HE3aBHCHMO OT HaYajlh-
HoOif CKOPOCTH TeJa M ero HanpapjieHHA. BpomerHnit
BBEDX MY BIUIOTH Jib BRICIHEH TOUKH MOXbEMA ABHAKETCS t ¢
paBHO3aMeLIeHHO (TOPMO3HUT), 2 BAA3 ABUXETCS PaBHO- *
YCKOPEHHO. Puc. 32

Tpadux 3asHCEMOCTH NyTH [ U IepeMeINeHs y, Jis
Tela, 6pomeHHOro ¢ HekoTopoit BricoTh H, GyaeT Buras-

Aerb Tax (puc. 33).
Tak Kax B HauBkicmeif Togke V=0;0=V, - gt;

LN |

v

o

2 g
t=2 — Bpemst noxsema. Max norveMa H=-§0-9- o y-9¢-3
[
TIpoMeXyTOK BpeMeHH, TIOCE KOTOPOTO TEJIO YTIAZET,

4
1
'
1
CKIIAALIBAETCA U3 BpEMEHH MOABEMAa HA MAKCHMAILHYIO 2'_ \
g

BLICOTY H BpeMEHK cBOGOAHOTO NAJIEHNUA C MAKCHMATIBHOM

Bucorn H + Ha 3emumo. Puc. 33
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IV. 3axpemnienne H3YYeHRAOIO

1. C xax¥m YCKOPEHHEM ABIKETCA TeNo, GpomenHoe BBEpX?

2. YeMy paBHO M Kak HalPaBJIEHO 3TO YCKODeHHe? .
3. Korzna yekopetue cBo6oasoro mageHus 6epercs co 3HaKoM «+», 2 KOTAa €O 3Ha-

KOM «-»?

4. YquTHIBaETCS TN CONPOTHBNIEHHE BO3AYXa B (hopMyiax, OMCHBAIONHX cno6on-

HOE MAJICHNE TeN, ¥ T, 6pomenm>lx BEPTHKAJIbHO BBEPX.

V. Pemenue 3anay

1. Teno 6pomeHo BepTHKATBHO BBEPX €0 ckopocThio V. Kakoit u3 npezxcrannennux
HHXe TPahHKOB 32BHCHMOCTH MOAYJA CKOPOCTH OT BpEMEHH COOTBETCTBYET 3TOMY

mexennio? HocTpouTs agt), x(t), s(t).
A)T. B)B. B)B. DA

vik

\AY

y

>
-

LAY )

B Le

Puc. 34
2. Ha pucysixe 35 v,
TIpe/icTaReH rpadvK 3a- w/c
BUCHMOCTH Tipoeximu 30
CKOPOCTH X NIPSIMOMH~ 20

HelHO JBHXYIETocs 10

AL

T

B te

Testa or Bpemenn. Haifm-

TETIPOEKIVIO YCROPEHUA ——t——t
TEMA ax ¥ NPOEKITIO er0 ' 12 4
nepemements §,3a 5 ¢. . Puc.35

(Omsem: ax = 4M/e% S, = 50 M)

Puc. 36

3. HaiinuTe npoeKiuio yCKOpeHHA ax Tesia Ha och OX 1 IPOEKIIHIO 1o epemente-

nua S (puc. 36).
(Omgem:a_=-2m/c% S = -25 M)
Jomamusas pabora
I1. 18; c. 43, sanaum (5-6). '
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Ypox 17. Ypok pemenns rpadHyecknx 3axay no remMe
«Pa3zmmynbie BUALI MEXAHRYECKOTO JABHKCHHN>
IHenv: Hayuurs pemats rpaduueckye 3aaymn. .

Xox ypoxa
- Cragana odopmnsieM Ha focke rpaguk  V, |

3aBMCHMOCTH CKOPOCTH OT BpeMekH V(t) u M/
oficyxaeM, KAKHe 3a{a4H MOXHO COCTABHTL 40
Ha ero ocHose (pHc. 37). 30

1. Kaxue IaHHNe U3 npuBefeHHoro rpa- 20
(hHKa MOXKHO B3ATh /IS COCTaBJICHNsA aanauu? 10
Pemenne

a=2=%

(Omgem:a=2M/c%)
2. BurysicoraTe myTh NIPH 3alaHHOM Ha IpadKe BYLE ABHKEHHS.

1 Pemenne:
MoxH0 HCIOIB30BaTh HOPMYJIRE:
at? O+ -
S=0t + ; §= .¢; 8= L.
2 2a

2m/c* 15% %

CootrBercTBeHnO: S = 225 M

2
45c=225, §=30X/C _yp5
2-2mfc
3. Tlo panHEM rpacpmca COCTaBbTE YPaBHEHHS 3aBUCUMOCTEN KMHEMaTHYECKHX
XapaKTepHCTHK OT BPeMEHH: x = x(t), S = S(1), V = V(t), a = a(t), ec’mn HaualbHasA
koopzuHara X, = 0. MaoGpasure 3Tu 3aBRCUMOCTH rpaduuecku.
Pemenue:
Hcnons3ys 0CHOBHHE KHHEMATHIeCKHE YPaBHEHHsE, IONyIaeM (B OCHOBHBIX €1~
HMIaX): X =1, S=t; V=24 =2.
CrponmM rpa(bm( 1S KOOPAMHATHL ¥ (CORTARAIOMINI B AAHHOM C1y4ae C rpadukoM
JUISL IIepeMeIEHus §) A I YCKOPEHHs a.

S=

30x/c
T2

x, A . a A
: M/
100 +------ ’ =+
\
4 ! 4
1
1
4 | 2
t
25 - - 1 14
1 |
L 1 . L L L L .
T 1 - 1 T L] T -
5 10 ¢ 5 10 15 30 °5°
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Hanee xnacc pasbusaeTcss Ha IPYIIN A3 BpH- V.

MEPHO ORMHAKOBO YCMEBAONMX y4eHHkoB. Kax- a/c

Jasi TPyNNa nojyyyaeT 3aiaHHe CAaMOCTOATENBHO
COCTAaBHTh 3aZayH ONMpeAeNeHHOro BuAa (Kaye-
CTBEHHBIE, PaCYeTHO-JIOTAYECKHe WK rpadnec-
KM€ — B 3aBHCHMOCTH OT YPOBHA YCIIeBa€MOCTH) H

PELNTS HX.
IlpnMepu 3anay
1. Kavecmaennvie 3adavu
Ouyenxa «3»

3

e

| 47

Puc. 39

Ormucath ZARHBIE BHIK JIBHXEHHS H ONpee/NTh, Kakue (pH3HIeCcKie BeIHIHHR
H3MEHSAIOTCA NpH nepexofe oT rpacuxa 1 k rpaduky 3 (pac. 39).

Ouenxa «4»

Ilo rpadrxam ABAXEHHA TPEX TeJ ONpPeNeHTD, Kak OHH ABHXYTCS, ¥ CDABHUTD Ha

K2XIOM ‘rpacbnxe OyTH, npoﬁaemrlue TeJIaMH 33 onunalcos;ie‘ TIPOMEXKYTKH BPEMEHH.
¢ ] x. -
1 2 \ 3
\ te
Le tc
Puc. 40
Ouenxa «5»
OrmicaTh JBMXEHAA TeJl H CPABHHUTD HX NepeMEINEHNs.
z A %, | b
1 2 3
t.: , € e
Puc. 41

2, Pacvemio-nozunecxue 3adavu

Oyenxa «3» v,

BHYHCANTb YCKOPEHUS Ha Pa3HEIX yyac- M/C Puc. 42
TKax no rpahHKy ckopocTH (pHc. 42). 30l .42 -

Ouenxa «4» ’ ) , .

ITo npuBexenHoMy Bhimre rpaduKy CKOpo- 20 - : :
CTH OIpe/JIe/IUTD IePEMEIEHHUS Ha OTAEAbHBIX ) )
y4acTKaX H BRIYHCIAHTD CPeIHIO CKOPOCTh Ha } t ——
BCEM Iy TH. 5 15 25 e
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Pemenne:

§ =

Hano:

V, =20 m/c

V=20m/c

t,=5¢

t,=10c

,=10¢
.—,.,,..,vl =0

2
S=8,+5,+5;t=t,+t,+1;

sl:ijns”;

"0"’1,.:; SZ =V.t2; s’ =2;2_t!_.

S5,=30m/c-10c=300M;S=125M + 300 M + 150 M = 575 i

. 975M
t=10c+10c+5c=25¢ Op=—5- —=23M/c,
Oyenxa «5» .

ITo rpacduxy usmMeHeHHs! KOOPANHATH OT BpEMeE- x, »
HY X = x(t) BRMHCINTD NepeMemenue Tena 3a 20 c,
COCTaBUTL ypaBuenus V = V(); § = S(¢) ana xaxno-
rO y4acTKa IyTH (B ocHOBHBIX exuninax CH) u Bu-
YHCJIHTh YCKOPEHHE Ha HMX; €CIM HaYajibHasA CKO-
pocTb pasHa 0 (puc. 43).

Pewenue:

100 +

O6mee nepeMemenvie paero 0, T. k. 1(20 ¢) =x(0 c). 51 ;
at? 2
Hay‘lacrxel:I=19¢t+T;79o=0="'=t—f: :
a=2u/t=>x= V=V, =at=>V=2.
Ha yyactke 2. x = -£.
3. Ipagpunecxue sadasu
Ouenxa «3»
) ITo rpacduxy cxkopoctn (pHc.
44) nocTpouTs rpaduky 3aBHACH-
MocTeii mepeMemmeHus S = S(t) i

v
n/c

tec

yCKopeHus a = a(t). | 4
Ouenxa «4»
Cpasnutb no rpadukam V =
V(2) Bemiuusns myTed, npoiizen- L7, A
HBIX TeJIOM 32 MHTEPBAJIH BpeMe-
He L, —t,ut, —t, (puc 45).

Puc. 44

Ouyenxa «5» . . '
ITo rpaduxy cxopocra V = ! - .
V(t) nocTpouTs rpaduKY 3aBHCH- | P 4 ke
MOCTel OT BpeMenH myTn S = S(t) Puc. 45
" yckopeHns a = a(t) (puc. 46). v i
Jomainxee 3ananne we

IToeTopHTs I. 18.

Puc. 46

4 e
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Ypok 18. BarucTHyecKkoe ABHACEHHE, TPAEKTOPHA
H CKOPOCTb IPH GAJTHCTHYECKOM ABIKEHHH
Llens: cpopMAPOBATD OKATHE HATNMUCTHIECKOTO ABHIKEHHS,

Xoxa ypoka

1. Mosropenne. Becena

1. 3anmumure 3aKoH cBOGOAKOTO NaAEHM Tea, Mafaomero 663 HayaILHON CKOpO-

crH ¢ Buicothl H. ITocrpofite rpaduxk 3akona.

2. Kak BRIrTAAUT rpahvK 3aBHCHMOCTH CKOPOCTH OT BpEMEHH?

3. Kax uirasyant rpaduk 3aBHCUMOCTH YCKOPEHHS OT BPEMEHH ?

4. UeM 0OTACHUTD OTIMYHE APYT OT APYTa IPaPHKOB HepeMelleHHs ¥ yTH Tena,

6pOIIEHHOTO BBEPX B MOJIE TAKECTH?
II. MisyyeHHe HOPOTO MATEPHANA

Ha npotskeHun Beelt HCTOPHH YeJIOBEYeCTBa BPAXKAYIOIIHE CTOPOHH, OKA3hIBAs
CBOE IPEBOCXOACTRO, NCIIOTb30BANH KaMHH, KONBS, NP2, IYJIH, CHapARY H T. A,

ToyHoCTD TONIAZI2HAA B NeJb onpeAensia ycueX. XKenanne nobegutb CTHMYIHpPO-
BaJIo HoABJAEHHE OAIMCTHKY.

bannucmuxa — paane MeXaHWKH, H3Y4aIOMHA ABYOKEHHE TeJl B TIONE TSIKECTH 3eMIH.

Tlynn, cRAPAALL, MSTYM BCE ABUTAITCS 10 GAIMCTUYECKHM TPACKTOPHAM,

Jina onucaHRs Ga/iMCTHYECKOrO ABMXEHHS YAOOHO BBECTH HAEANBHYIO MOAED,
JIBHOKYIIYIOCS C TIOCTOSHHBIM YCKOPEHHEM, npeHebpeub COMPOTHRIEHHEM BO3NYXa,
BpameHneM 3eMIH.

* Iycrs Tesj0 SpPOMIEHO 0 YTIOM K TOPH3GHTY TIOX YITIOM 0. C HAYAMBHOH CKOpocTHIo V,

3aKOH PaBHOMEPHOTO ABIDKEHHs: X = X, + V xt
2

3aKoH PaBHOMEPEMEHHOTO ABHXEHHS: ¥ =Y, +0;, L+ %— g=-a,
Nycre x,=0 y,~=0; 6, =6,cosa; 6, =8;sina; y

x=0,cosa-t
gt2 t= _x.._
y=19°sma—7' 190008(1 ’
2
&
=X o4 ——

y . 21902 cos’a P
Ypaenenue mpaexmopuu mena (napabona). - DPuc. 47 x
ITycrs Temo yna.no, TOrXa

: : 28, sina
0=9, sma-t-£=>-gt—=z‘}0 sing-t; t=—"——— _ ppemsa BCETO NONETA,
. g
07 sin’a
Ecnun Teneps BpeMst noxrema ¢ =—g— B ypaBHEHHH (2) MONYy4YHM 3HauYeHHE
S5 MAKCHMATHHOM BRICOTH

B sina

Y, =231%
28

Ecau B (1) noacTaBHTH BpeMs BCETO NOJIETA, TO MAKCHMAJbHAS JAJILHOCTD

#lsin‘a :
X =———; sin2a=1 2a=90° o= 45°

IIpn oTCyTCTBHM BO3XYXa MaKCHMAaNbHAs JAJIBHOCTH IOJIETA IIPH BHICTpEJE MO
yrnom 45°.
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B,
Ckopocts B mo6oit MOMEHT GyzeT paBha &= "0: +0; 8= ;L )

PeanbHoe ABHXeHME TeJl B 3eMHOM aTMocdepe IPONCXOANT 110 CYIIECTBEHHO OT-
nuyaomeRcs oT NapaboNUCTHYECKON TPAEKTOPHH M3-3a CONPOTUBJIEHMS BO3XYXA.

TIpu yBenHdeHUN CKOPOCTH BO3PACTaeT CONPOTHRIEHNE Bo3Ryxa. I MakcuMans-
Hast ZaTbHOCTD JOCTHIAETCA NPH YIJaxX BhJIETa B npeaesax 30-40°,

Ja6opamopras paboma

Lenvy pabomvi; onpeReNuTb AANBHOCTb ¥ BHCOTY NOXBEMA CHAPSJA [IPH Pa3iind-
HBIX yT71ax ero BbUIeTa.

Obopydoeanue: 1) muctonet SanmHcruyeckwit taboparophesit; 2) pyserka; 3) mrraTis
¢ Mydro#t i Kompiiom; 4) met Genolt GyMaru (200 x 60 cm); 5).6ymara xonupoBanbHas,

Xo0 pabomw

1. ITpu xakom yrie crpess6u (307, 60°, 45°) RanisHOCTS fKo1eTa cHapAZa HanboabwAN?

2. YeMy paBHa ZATLHOCTS [10JIETA CHAPSI A, HAITPABJIEHHOTO N0 YT7IOM 45° K ropH-

30HTY, eCJIH OIILT TPOBORHTCA Ha JIyne?

3. Kakoit Bt MeeT TPaeKTOPHS CHAaPsAa, HAIPABIEHHOIO M3 TYIIKH BEPTHKaNb-

HO BBEPX, €CJIM 3a TeJIO OTCYETA NMPHHATL MKy ?
4. IIpn xaKxoM yrie cTpebbr AATLHOCTD TIGJIETA CHAPAMA PaBHA JALHOCTH NIOJIETa
TOTO XXe CHapsiAa py 20° (acTrapHas crpenkba ot 0—45°)? [Tposepsre Ha ormTe.
5. IIpu xakoM yriie cTpeabObl AANBHOCTD 1I071ETa CHAPAAA PaBHA ANBHOCTH IiQJe-
Ta TOTO JXe CHapsijla IIpH cTpesibbe nox yraoM 75° (HaBecHast cTpenbba 45-90°)?
ITposeprte Ha OnuITe,
II. Pemenne 3anay

1. Cuapsaz BuUIETaeT U3 MYIMKH NOX YT7IoM 30° K TOPH3OHTY €O CKOPOCTHIo 240 M/C. |
Yepes xaxolf NpOMEXYTOK BpeMEHH CHapsiA JoCTHrHeT uen? (Omeem: 24 c)

2. Kamens, 6pomennnlt non yraom 30° K rOpU3OHTY, BN noGHBal Ha OAHON
BHcoTe h: cnycTa 3 ¢ 1 5 ¢ nocne Havana Asvkenns. Haltaure HauyansHyo ckopocTs B
uicoty h. (Omsem: V,=178,5M/c, h = 73,5 M)

3. Kamens 6pomeH nox yr0oM 30° K rOpH3OHTY CO CKOPOCTBIO, paBHoi 10 M/c, Uepes
Kakooe BpeMst kaMeHb Gyziet Ha Boicore 1 M? (Omsem:t, ~ 0,28 ¢; 7, = 0,72 ¢c)
Jomamnsng paGora

II. 18, c. 43, 3aaauu (3-5).

Ypok 19. «HeBeposTabie myTemMeCTBHS
(0606uwaloupnt ypoxk-Hrpa no KHHEMATHKE)

Ileav: B nuTepecHoit urponoit Gopme 0606IIHTE, 3aKPENATH 3HAHMS, TOJIYICHHAE
TI0 TEME, HAYYUTb BUAETH NPOABJIEHNS H3YYEHHLIX 3aKOHOMEPHOCTei B OKpyRatomedk
KU3HH, PaCIHUPUTL KPYTOIOP YA XCsI, PA3BUTh KOMMYHHKATHBHBIE CIOCOBHOCTH.

Odgopmrerue: BHICTABKA JMTEPATYPH LA AONOIHUTENBHOTO YTEHUS.

ITodzomoaxa x ypoxy: pebATa ZeNATCA Ha ABe KOMAH/IH, PaBHLIE O CHJaM, BRIGH-
PAlOTCA KAINTaHBI KOMAHA, .

Xox ypoxa

I. BerynsHrenbHOE CHOBO yuHTEAd

Kunemamuxa zaet b pyKn MCCAEAOBATENS MOITHBIA <HHCTPYMEHTS, Ho3sossommit pabo-
Tath B obniacTH u3ydeHnst ABikeHust. Ona ofbsicHsAeT, KakuMY CIIOC00aMH M KAKVIMHI MaTeMa-
THYECKHMY CPEACTBAMI MOJKHO OIIHCATD TIEPEMEIIIEHHE TeJ2 M3 OAHOIO MeCTa B IPYTOE.

5 B. A. Bonxos, 10 xn.
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Jroit Teme nocBsIeH ypok-urpa <HeBeposTHEE HMyTemMecTBASSY.
II. Paamunka <JIpixenne H nabmonarensy R

Jins pa3sMUHKH COPEBHYIOMUECH KOMAH/IBI TIOFGHDPAIOT 110 TpH Bompaca. OHHM Mo-
TYT GHITH DPMMEPHO TAKUMM:

Bonpocw nepsoii xomandvt

1. Yro 6nicTpee ABMKETCS B CHCTEME OTCYETa, HEMOABHAKHO CBA3aHHOHN ¢ Semieti:

Jlyma sinu Connue?
2. Heffombitolt xarmess 3acTpsi B KaHaBKe HPOTEKTOPA ABIDKYIerocs rpy3sopuka. Ha- -
PHCOBATE TPAEKTOPHH €10 ABIDKCHIS OTHOCHTE/ILHO KOPITYCA MARIMHE H 3EMJTH. -

3. Ecnu uftTyt 10 3eMHOMY mIapy Ha CEBEpO-BOCTOK, TO KyJia npusems? Ilowemy?

Bonpocw emopoii xoManobi

1. TloyeMy MuI BEAUM ¢ 3eMIIH BCETAA TOMBKO ONIHY CTOpOHY JIyHEI?

2. JKyX NoJ3eT ¢ NOCTOAHHOMN CKOPOCTHIO TIO BPANAIONIEMYCs IUCKY TTPOMTPHIBATENS

OT LieHTpa K Kpaio. HapHCcoBaTh €ro TpaeKTOPHH OTHOCHTEIBHO AHCKA H 3eMIIHL
3. But coBepmaeTe nporyaky: 3 KM K BOCTOKY, 2 KM K ceBepy, 3 kM k 3anaxy. Ha
KAKOM PACCTOSHHH OT HCXOXHOH TOUKH Bhl OKaXETeCh?
HI. Kouxype «Ctapr u Guunins (copesHosanue cnpunmepos)

Jina yqactia B KOHKYpCe NPUITIAIHAIOTCA MO ABa WIEHA OT KaXAOH KOMaHJb!, KO-
TOpHIe COOGMAIOT, KaKy10 CKOPOCTh OHH MOTYT Pa3BHTh Ha AUCTaHIMH 60 M (100 M), n
YXOASAT-BMECTE C WIeHOM XIODH Ha CIIOPTHBHYIO IUIOMIAIKY HIH B CIOPTHBHNI 321
IIKOJIH, rfie IPOBOAATCA COPEBHOBAHMA 0 Gery Ha JaHHOM MUCTAHIHY, ’

Kiopu mpucyx)aaeT omuH 6ain nobeuTenio B 6ere H 110 OAHOMY 6aJLTy TEM Y4acT-
HMKaM 6era, KOTODHIE MPONUIH AUCTAHIMIO C HA3BAHHOI 0 COPEBHOBAHMA CKOPOCTHIO.
IV. Kouxypc «/lonecenne»

IToMonsmMKH BHOCAT Ha CUeHy ABa CTEH/Ia, Ha KOTOPHX 3aKpelLieHH GoJbInHe THC-
Thi GyMarH ¢ 3aTOTOBKaMH AJIsl IOCTPOCHN A rPahMKOB N3MEeREHHS KOODAHHATHE IBIDKY-
INENOCA TeNla B 3aBHCHMOCTH OT BpeMeHR. CTeHIH PacToRaramT PaoM APYr K ADYTY -
HOX yrnoM 6an3kuM k 180°. Takoe nooxkeHHe CTEHAOB Ha CLIEHE He TIO3BOJIHT KKAOMY
HCTIONHUTEMO BAAETh paboTy CBOENO CONMEPHMKA, 2 3DHTENH CMOTYT HabmoAaTh 33 pa-
6oTo#i 060X Y4aCTHIKOB, CPaBHHBasA KAK/BIH OCTPOCHHEI 37IeMEHT IpachHKa.

3puTesin, BRICKA3aBIHHE XKeNaHNe NPHHATb Y4acTHe B BHIIONHEHWH STOTO 3afa-
HAS, NONYYAIOT HeGOJBIMMNe TMCTOYKH MILTHMETPOBOH GyMard ¢ TOYHO TAKUMH Xe
3aTOTOBKaMH. :

Korna Bce BPHIOTORNEHHs 3AKOHYEHH, YYHTe b HAMHHAST METEHHO YATATh pac-
cka3 «JoHeceHney, TEKCT KOTOPOTO NIPHBEREH HIDKE. YYACTHUKH COCTA3AHUA B COOT- :
BETCTBHH C TEKCTOM CTPOSAT HasBaHHKle rpadHKH.

Bricmas oueHKa 3TOT0 KOHKYpCa — TPH 6aina. 3a Kokasit Bepubiil rpaduk spute-
JH AOAYHAIOT N0 OXHOMY Gany. DTH 6B MOTYT 61iTh Ra6aBIeHN K o6IeMy CHeTy .
TOM KOMaHIRI, 6011e.1rbmmcaun KOTOpO#H OHY ABIAIOTCA. 4

Paccxas «/lonecenues - <

B HoJb 4acoB 1o TpuHBHYY A BHIIE] H3 IOM2 HA BCTPEYy O CBASHKIM H CO Cpefi-¥
Hell CKOPOETHIO 3 KM,/4 OCTOPOXKHO CTAN NPHOMDKATHCS K YCIOBIEHHOMY MecTy. Ye-
pes HoMIaca s GBI TaM, HO CBSI3HOTO He 0Ka3anoCh.

TIpoxpaB 6e3yCnienIno eme Mordaca, 4 pelliu CaM A0CTABUTH COOBIIeHHeE. §k

Ho xax? Mamunu! Ha 607161031 CKOPOCTH Ipoesvkann MHMO. [onocoBaTs ¢ Ipockboil ;
OCTaHOBHTBLCA $ He HMeJi IpaBa, EANACTBEHHOE MECTO, I€ 51 MOT HE3AMETHO CECTb B
MaUmmHy, Seu12-6eH30Kk0n0HKa B 8,5 KM OT MeHs1. U yepes nomrropa yaca s 6uin y 6emoxo-*5

R
H

’

]
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JIOHKH. B 3TOT MOMEHT mozrbexan rpy3oBuK. 32 15 MHH, KOTOpHE YILIH Ha 3aNPaBKY
MAOIMHBL, A CyMeJ He3aMeTHO NpobGpaThes B Ky30B. MaimmHa TpoHynach — H BOT A B
yTH. MammiHa s8HO HabMpasa CKOPOCTh, NYEPe3 5 MHH OT HAY2Ta IBHIKEHNS TPY30BHK
HMeJ CKOPOCTBIO 35 KM/4; Aafiee OH PABHOMEPHO ABHTANCA TTO INOCCe ABA YACA.

Jlexa B Ky3oBe, A 3apema. 13 mosycoHHOro cocTosHmusa MeHs BHBEJIH 10JI0Ca: CIo-
pHAH B Kabume modep ¥ ero HANAPHUK. ST OHSLT: OHM 3a6KLTH YTO-TO ¥ GEH3OKOJIOHKH BO
Bpemst anpankd. U moka 15 MuH IPOZ0/DKAncs CiOp, MAITHHA YMEHBINANA CKOPOCTD, 32~
TEM CAEANA IOBOPOT H Yepe3 4ac BHOBB Ghina y Gensoxononku. Kak suaso, somiresnt He
cobupanucs B Zopory. 51 BRIIeN U3 Ky30Ba ¥ I06pesi B TEMHYIO XOJIOAHYIO OCEHHION0 HOYb
€O CKOPOCTHIO 3 XM/4, Ha YTO-TO CMYTHO Hafiesich. TIpuMepHO Ha TPeTheM KuIoMeTpe Y TH
stysuaen Morop. O, cyactbe! MoTomux oxasances ¢ xmowoM A 3axurakns. He pas-
JYMEIBast, 1 CeNl Ha MOTOLMKJT, 7l Fa3 ¥ OYTY MPHOBEHHD AOCTHT ckopocTd 100 so4/4.
Tax a1 Myasncs 1o wocce Hennii yac. Betep 3abupasics o oA€Y, MOpo3wi Tesio. Bruio
4yTh 6OMBbIE BOCHMH HaCOB YTPA, KOT/A S, POAPOIIHIA M YCTaki, 3ames B 3HAKOMOE
npuaopoxHoe Kade. Tlocernrenedt 6510 Mano. S nprcen 3a CTONHK H yepes 1 Hac ycon-
an mapok: «TpeuneByio kanty xenaere?s S otreTrur: «51 mdbmo ee ¢ nercrsay. [lepesian
CPOYHOE COOBmERME, I CO CKOPOCTHIO 80 KM/4 BEPHYTICA JOMOM Ha MECTHOR Mamvye,

V. Konxype <«JIolHTe/ M XHBOTHHX >

Jlnst korxypea «JTio6uTenn KUBOTHBIX> Ha OTAEMbHABIX JHCTaX GyMaryt pasMepoM
14 x 20 cM Hazi0 HapHCOBATD B ABYX IK3EMILISIPAX PUCYHKH XKHBOTHRX H NTHIL COKOJIa,
JIACTOYKH, KOTHOPH, OXOTHHYBEI! co6aKu, Opaa, 3aiina, MeJIOHOCHOH Myesn, MYXH, JIO-
mau, pu6u, Yepenaxy, yruTid. OTAeNbHO Ha KAPTOYKaAX TAKOIO JKe Pa3Mepa HAITHCATD
3HaYeHHs CPeAHNX CKopocTed HX mepexBuxeHUA: 360 xm/u, 120 xm/y4, 100 Km/y,
90 kM/4 86 km/4, 65 1M /4, 50 1M/4, 18 km/4, 13 M/, 4 kM/d, 70 M/4, 5,4 M/4. Kpome
TOrO, HEOOXOHMO 3aTOTOBHTh KaDTOYKH (B O{HOM SK3EMIUISPE), I/ie HADUCOBAHK IIe-
IH€XO0J1, B YKA3aHa CPEHsAA CKOPOCTD €ro ABMKEHNA — 15 M/C; TLDKHUK — 5 M/C; Gery-
muit YeNoBeK, peKOpAHAA CKOPOCTb KOTOpoTo Ha auctanuun 100 M — 10 M/c; Ternoxon
Ha MOABOAHKIX KPHUIbAX — 18 M/c; moeax — 100 M/c.

Bestymmit nparianiaer moSutenell XUBOTHHIX (110 B2 OT KOKAOH KOMaH/IhI ) ¥ IPeJ-
JlaraeT MM MO3HAKOMHTB IIPECYTCTBYIOHIHX CO 3HAYEHHSIMH CPEHIX CKOpoCTeil, BCTpe-
YAIOMWXCA B KWBOTHOM Mupe. Vicnonnuremm nonyyalor xaprouxu ayx thnos. Ha ox-
HHX HapHCOBAHH Pa3NMYHbE XHUBOTHhE WM NTHIM (COKOM, OXOTHHYbSA cobaKa,
MEIOHOCHAS ITyeNa, 3251], MyXa, JIOMAb, ph6a, yepenaxa, yIUTKa, TaCTO4Ka, KOMHOPH U
JIp.), Ha APYTHX HAITMCAHH CPe/IRNe CKOPOCTH HX NepeBiokenns. Bo Bpemsa cocTasanms
HYXHO HAa BePTHKAILHOM CTEHJIE PACIIGNONHTD [0 OHOM TOPHIOHTAM- PUCYHOK XU~
BOTHOTO 7 KapTOUKY C COOTBeTCTBylomeit eMy ckopocTuio. ITo6exnaer Ta KoManza, Ko-
TOpast 1o caenaeT GHICTPO H BepHo. OLieHKa TaKoro COPEBHOBAHUA — ABa 6aia.

Wcnonnurenn Moxda CO3AIOT CBOH TabTHIIH, M He BCe 3PATENH CIIOCOGHE! 32 3T0
BpEMsl OLIEHUTD, KaK Be/IMKA FUTH Maia CKOPOCTb TOTO HJIA HHOTC XHBOTHOIO MM ITH-
I{bl; IIOITOMY Y4MTEab NpeAIaraeT 3pATENIM NPOXO/KMTh KOHKYPC H CPaBHHTbL Ha-
3BaHRHE CKOPOCTH CO CKOPOCTSIMHE, BCTPEYAIOMMMHCS B JKH3HH 4elOBeKa, 2 TaKXe B
TEXHHKe. YUHTeNb Pa3fiaeT KeIAloMyUM KaPTOYKY C PHCYHKAMU NeMIeXo/a, ABDKHHKA,
GeryHa, TerI0Xo/a Ha IIOABOAHKIX KPRLIBSAX, oe3fa. Ha 3THX 3e KapTOuKaX yKa3aHH
CKOPOCTH MepeusCIeHHLIX TeN.

Tlomy4us Takyio KapTOUKy, yYaCTHHK KOHKYPCa JelaeT IepeBojl eIHHULL, a 3aTeM
MPHKPEIUISeT ee Ha COOTBETCTRYIOIEE MECTO OHOIO U3 creHAoB. [Ipu nepesoje eau-
HHII OH MOXKET OOPATHTHCA 3a MOMOIBIO K CBOMM TOBApHIIAM.

‘

5 -
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7

Yue6Hast 3HaYUMOCTD 3TOT® KOHKYPCA COCTOMT B TOM, 4TO INKOJBHMKU eINe pas’
TPEHHPYIOTCS B OCBOSHHH HABWKOB NEPEBOJA eJIMHNL CKOPOCTel U3 M/C B KM/, 4T0,}
KAK [TOKA3bIBAET ONKIT, st HHX 3aTPYAHHTENBHO. .

Kaoxautit nipasuibHEI OTBET OLEHUBAETCS ONHUM GalioM.
VI.Kosxype «Knanouckaremi» ;

Jlnst xonxypea «ImagouckaTe s Hazo HalTH nomxosmml A7 HUITIECKOro Beqepa
KA/ (OPUTHHANLHOCTD NMPEVIOKEHHS XIOPH OLEHHT OIHIM OUKOM ), IIPHIYMATh MECTO, TIE;
STOT KA MOKHO CIIPATATD, YTOOKI 33T€M COCTABHTD OIIHC2HMUE €70 MECTOHAXOMICHAA.  °

ITOT KOHKYpC IPOBOAATCA € HEALIO YIAyGNe s IHaHUit yyanuxcs o onpeAesne-:
HHIO TI0JI0KERNS Tes1a B TPOCTPAHCTRE. ’ g

Benymmit. But, KoHeyHO, 3Ha€Te IMTEpaTYPHbie NPEAAHNAA 0 3aPHTHIX B 3eMJIe K1a!
nax. Omso A3 HAX — U3 pacckasa 3arapa 1o «3onoroft Kyks. ;

«Xopolltee CTEKNO B TPAKTUPE ENUCKOHA HA YEPTOBOM CTYJIe JBAATS OHH rpa<
ZyC H TPHHA/RIATh MUHYT CEBEPO-CEBEPO-BOCTOK IMTABHKIA CYK CEAbMAs BETBb BOCTOY-
Has CTOPOHa CTpesist U3 JIEBOTO IJ1a3a MePTBOIi MOJIOBI NIPAMAs OT AepeBa Yepes BhIC-
Tpelt Ha NATHAECAT (PYTOB».

Astop Jfrap Ilo HaMepeHHO COYHHHII BTY KPUNTOrPAMMY, 3alIMCAT €€ B CILIOLI-
HYIO CTPOKY, YTO6H 3aTPYAHUTD YUTATERIO PA3raAKy U, €CTECTBEHHO, YBJIEYb 670 B MU
cnoeit ¢panTacTrkn. lepoit pacckasa Jlerpan pasraguiBaeT Taliny Ha nepBHIH B3rasa:
danTacTHYECKOrO, IOXOXETO HA OTKPOBEHHYIO TapabapINHHY, TeKCTa.

Janee, HapHUMep, yIeHHK NTEPBOH KOMAH/IH YUTAET ONMCAHME MECTOHAXOKACHUS
KJIafia M TeKCT nepefaeT BTOPO KOMaHJE, T. €. CBOMM COTIEPHHKAM, KOTOPHE Cpa3zy
HauMHAWLT ero uckarb. (Hano noxuepxuyTs, 410 Onucanne 6LIAC OAFOTORIEHO B Ka-
YecTBe IOMAIHETO 3a/IaHHA. )

Howmck npogowkaercsa He Gonee msru munyT. Ecau 3a aT0 Bpems knax He HailneH,
TO LeeCO0BPA3HO He TOJNIBKO NOKA3ATh 3PUTENIAM TO MECTO, HO U AaTh NOACHEHHE K
TEKCTY, ITO H BHIIIOJHAET YICHHK, MO3HAKOMHBIIMI 3PHTENEH CO CBOMM ONTHCAHHEM.
3areM KIaA HINET NepBast KOMaHa TI0 OMTHCAHMIO BTOPOH.

KoMmaHIH B 3TOM KOHKYPCEe MOTYT BHIHIPATh MaKCHMMAJNLHO 1O TpH 6ania, mpy-
CYXJICHHBIC HM 32 OPHTHHAIBHOCTS, 32 Haubo/ee TOUHOE OMMCAHHE MECTOHAXOXKAE~
HHA KNAA3, 32 GbICTPOTY MOUCKOB,

VII. Konkypc xanutanos <IIporyaxa ¢ MmauoM»

KanuTann noryyaoT MM ¥ OTBEYAIOT Ha BONPOCHE:

1. B kaxux eayuasix BepTHXARbHO non6pomeuﬂuﬁ M4 He TMafiaeT B PYKH urpalo-

mero? ¢

2. Kax nosyauts H3pecTHEI B CIOPTHBHBIX HTPaX «pesanbiits Mau»? B 1eM ero.

usugeckue 3aragxn? [TokaknTe Ha ONBITE.

OTBeTH KallNTaHOB Ha 3TH BOIIPOCH OLIERUBAIOTCA IO OAHOMY Gairy. T

3aTeM KaImATas PACXOATCA M MEATIENHO, DARHOMEPHO HAYT HABCTpEYY APYT ADYTY,
Nepe6packBasCh MSTIOM TaK, YTOGH! O JIETE FOPRIOHTANBHO H TI0 BOIMOKHOCTH pan-
HOMEDHO. ’

Tlo6euT TOT, T. €. BRHTPAeT ABa 6a/U1a, KTO MO#MAET BCE POIEHHRIE EMY MTYH m
OTBETHT Ha TpeTwit BOIIpoC. :

3. Kax paccuHTaTh NyTh, KOTOPHIH posieTeNl MY OT HaYana «Aysius A0 ncrpeqw

</IY3ITHTOB», €CNYU NpeHebpeys RpeMeHeM NpebbiBaHus MSYa B pyxax.
VIIL Honpenenue uroron
Harpaxzaenue nobeaureseii.




VYpok:20. ¥pox pelitenns 3a1a4 no reMe-«KuHemaTukar 133

Vpox 20. Ypok pemenns 3a4a4 no TeMe «Kunemaruxas
Ieny: RayunTh yyanmmxea NPEMEHATH TEOPETHUECKHE 3HAHMSE [TDH PEIICHMH 3274,

Xoa ypoka

1. Bompoch gng ROBTOPEHHSA

1. YeM oTaAMYaercs NyTh OT NepeMelmenus?

2. Kaxan (opMyna BRIPKAET CMBIC YCKQPERHSAT

3. Yem OTIIMYACTCA «YCKOPEHHOEY IPAMONTHHEHHOE ABIKEHNE OT «3aME/ICHHOI0s ?

4. Hanmmrre dopMy. Ty HPOEKIMU CKOPOCTH TeJA Ha BRIGPAHHYI0 OCh B JHOG0H MOMEHT.

5. Hamaumntre GopMysty AAst MOXYJIS IEPEMEILEHHS TeJIa B TIPAMOJIMHEHHOM paB-

HOYCKODEHHOM ABHXEHUH 6€3 HauanbHOH CKOPOCTH.
6. Hamumure GopMyny KOOPAMHATH TeJla TPH PaBHOYCKOPEHHOM IIPSIMONHHE!-
HOM JIBMKEHHH.
7. Kax 3anmmerca ¢opmyJia, BRIPaXalomas CBA3b MOAYAS NEpeMeIleHHs Tejla ¢
€10 CKOPOCTHIO.
II. Pemenue aanay

Oyenxa «3»

1. BaroHeTka ABKETCS M3 COCTOSHUS IOKOA ¢ yeKopeHneMm 0,25 M/c?, Kakyro cko-
poctb 6yAeT mMers BaroHeTKa 4epes 10 ¢ oT Havasa asuxenus? (Omeem: 2,5 M/c)

2. Tloesn, apuxympuiica ¢ yckopeaueM -0,5 M/c?, yepes 30 ¢ rocne Hayana TOPMO-
KEHHs OCTAHOBIIICA. YeMy paBeH TOpMO3HOM MyTh, 6CJTH HaYanbHasi CKOPOCTh MOE3/A
15 m/c? (Omsem: 225 M) ’

3. Kaky1o. CKOpPOCTD Pa3oBbeT MOTOPOJLIED, TPOHAA H3 COCTOAHNA TiokoA 200 M
¢ yckopeHueM 1 mM/c?? (Omeem: 20 Mm/c)

4. ABTOMOGHIIb ITPH TOPMOXEHNH IBATAETCH C yeKoperneM 0,5 M/c? ¥ OCTaHABIY-
BaeTcA Yepes 20 ¢ nocie Havara TopMoskeHust. Kakyio CKOpocTb HMeeT aBTOMOGHI B
MOMENT Havajla TOpMoxeHua? (Omsem: 10 M/c)

5. Teno, KBETAsACH B3 COCTOSHMS TIOKOS, Ha IIyTH 500 M IPHOGPETaeT CKOPOCTH 54 KM /1.
C xaxim yCKOpEHHEM BUTANIOCH Teno? (Omaem: 0, 225 M/c?)

Ouetixa <4»

1. MOTOUHMKJIACT, MMest HayalbHY10 CKOPOCTE 10 M/C, CTa ABHUFaTHCA C YCKOPEHH-
em 1 M/c2. 3a xaxoe BpeMs OH TpolzeT MyTh B 192 M M KaKyo CKOPOCTh NPHOOpETET B
KoHIte 3T0T0 MyTH? (Omsem: 12 ¢; 22 M/c)

2. Tipu apapuitHOM TOPMOXKEHWH aBTOMOOH Jib, ABHTAIOITHICSK CO.CKOPOCTHIO 20 M/C,
ocTaHOBHIICS Yepe3 5 ¢. Hailtri TopMoaHoi iy Ts asToMobuist. (Omeem: 50 M),

3. ABTOMOGHIIb ABHIKETCS MPAMONUHEHRHO C TOCTOAHHEIM YCKOpeHHeM 2 M/c?, HMes
B IaHHEI MOMeEHT cKopocTh 10 M/c. Tne ol 6811 (xaxoif mpoiten myTs) 3a 4 ¢ K0 3To0-
ro? Ha cxonbko uaMeHnnack ckopocts asroMobuna? (Omsem: 24 M; Ha 8 M/c)

4. TIpn apapuitHoM TOPMOXKEHUY aBTOMOGIIb, ABHXKYIUICS CO CKOPOCTHIO 36 KM /4
ocranoBuicA yepe3 2 ¢. Halitu Topmosnot myTs aBromobmwns. (Omsem: 10 M)

5. Moesa, naymmuit co CKOPOCTHIO 72 KM/, HPOXOAUT A0 ocTaHoBKU 200 M. Yepes
CKOJIBKO BpeMeHH Moe3x ocTanoruaca? (Omsem: 20 ¢)

6. C xaKol CKOPOCTHIO XBHTATICA [T0E3/1 A0 HAUAAA TOPMOXEHUS!, 6CJH IIPH TOPMOXKe-
HHH OH ITPOIen 10 OCTaHOBKH 450 M ¢ yekopenneM, pastniM 0,25 M/c?? (Omsem: 15M/c)

Ougtixa <5»

1. OnpefeANTs HAYATBHYIO H KOHEYHYIO CKOPOCTH dJIEKTPHYKH, ECJIH 32 8 ¢ oHa
npomna 160 M, ABUrasACH ¢ ycKopenueM 2 M/c2. (Omeem: 12 m/c; 28 M/¢)
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2. Teno, ABATASCH M3 COCTOMHMS TIOKOS C YCKOPeHHeM 5 M/c?, MPOXOAMT IyTh B
1000 M. Kako# nmyts mpofiieT Te0 3a fBe NoCHeAHHE CEKYHIE CBOEro ABIKeHAA? 3a
Kakoe BpemMa Teno npoizer nocreanue 100 M cBoero mytn? KakoBa koHeyHan cko-
pocTb Tena? (Omsem: 190 m; 1 c; 100 M/c)

3. Tu¢r B Teuenue nepBHX 3 ¢ MOAHUMAETCS PABHOYCKOPEHHO M JOCTHIAeT CKO-
pocts 3 M/c, ¢ koTopoit MpoxoIXaeT NoAbeM B TeueRHe 6 ¢, a mochenHne 3 ¢ ABHXKETCH
PaBHO3AMELTEHHO C MPEXHHUM M0 MOXYIO ycKopeRHeM. OnpezieiTe BHCOTY NOXbe-
Ma mudra. (Omaem: 27 M)

4. 3a nocaeNOI0 CEXYHAY PABHOYCKOPEHHOTO ABHKEHHUS ABTOMOGH b IIPOUIEN [0~
DoBURY myTH. OmpeeNUTh NOTHOE BpeMs ABIkenHs asromobuis. (Omeem: 3,41 c)

3anaux noBrnmIEHHOR TPYAHOCTH

1. JIB2a aBTOMOOIIA JBHKYTCA HABCTPeUY APYT APYTY, OZHMH CO CKOPOCTHIO 36 XM/4 1
ycroperuem 0,3 M/c2, BTOPOif PaBHO3AMEIIEHHO CO CKOPOCTRIO 34 KM/4 M YCKODEHHeM
0,5 M/c2. Yepes kakoe BpeMs1 OHM BCTPETATCS M KaKoe PaccTosHMe TIpoitfeT Kaxumntil n3
HHUX, eC/TH HAYANTbHOE PaCcCTOAHNE MeXXy HiMH 250 M? (Omsem: 10,44 c; 120,7 M; 129,3 u)

2. [Ipa Benocumiegucta eqyT APYT APYry HABCTpedy: OAMH M3 HUX, UMeR CKOPOCTh
18 xM/4, nogHUMaeTcsi B TOPY paBHO3aMEIEHHO ¢ yckopennem 20 cM/c?, a ApyTol,
HMes CKOPOCTh 5,4 KM/, CHyCKaeTcs ¢ ropH ¢ yckopernem 0,2 M/c. Yepes ckonbko
BpeMeHH OHM BCTPETATCA H KAKOE PACCTOSHAE A0 BCTPEYH NpoefeT KakAwiit, ecan pac-
CTOSHHE MeXY HUMH B Ha4anbHHA MOMeHT paBHO 130 M? (Omsem: 20 c; 60 m; 70 ).
Jomampee aananue

TToBropurs paszen « KiseMaTHKas, IOATOTOBATHECS K KOHTposbHAE pabore, I1 9-17.

Vpok 21. Kortponsuas paGora no Teme
<«Kunemarnka MaTepuansHON TOYKH»
(cm. paznien «CaMOCTOATENLHEE H KOHTPOJLHBIE PaGoTHs)

Omsemuwt x xoumponvroti pabome
Howumep Bonpoca 1 orser
1 2 3 4 5
Bapuant { r . B r A B
BapuanT 2 B B B A pit

Bapuant ypoka 21. Kourponsuas paGora no teme
<«KnnemaTuka MaTepuanbHOI TOUKA»
(cu. paagen «CaMOCTOATENBHEIE H KOHTPONBHEE paGoThi»)

YueHHK BRIIOJHAET OAHH U3 TPeX KOHTPoAbHKX TecToB I, I wmu [11 (mopnmen-
HOTO) ypoBHA caoxHocTy. [U1st aTTecTanuy yyeHHKa HeoGX0AMMO BRIIOIHUTE TECT |
YDOBHS CHOXHOCTH. f

Omsemui:

Bapuanr 1

1. 108 M. 2. = 93,75 M. 3. -1 M; 3 M/c =2 M/C?; ABMXKEHME PABHO3AMEANCHHOE
4.1,25m/c%10M.5.28¢.6.0,5M/c?;24M.7.40¢.8. 2 M/c2. 9. Uepe3 10 c; 40 M; 45 M

Bapxanr 2 )

1.=89,5m/c. 2. 20 c. 3. 10 M; -1 M/c; -4 M/c?; nBUXEHHE PaBHOYCKOPEHHO®
4.2 /¢ 75 M. 5. 400000 m/c%; 15 cM. 6. 0,2 M/c’;, 30 M. 7. Uepe3 25¢. 8. 45 M
9. 140 m; 10 c; 40 M.
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Vpoxk 22. KuoeMaTHKa BpammaTeabHOTO ABHKEHHA
I{env: CpaBHUTH KMHEMATHKY BPALIATENHHOTO M KONEGAaTeNbHOIO IBHKEHHA.

Xon ypoka

I. YIposepka noMamHEro 3alaHKA
1. Kakas HCrio/Ib3yeTes RAeANTbHAsA MOLENb Il ONHCaHNUst 6a7IHCTHYeCKOro ABH-
XKeHus Tena?

2. IToueMy npu 6a.rumcmqec1cou JIBHXEHUH TeJI0 ABHXKETCA [0 BEPTHKANMH paBHO-

nepeMeHHO, II0 TOPH3OHTANH PaBHOMEPHO.

3.1Ipu kaKo yriie IPH OTCYTCTBHH BO3JlyXa JANBHOCT: MAKCHMaNbHast ?

4. Kak ciita conpoTHBIIEHHUS BARAET Ha GalMcTIIecKoe ABIXKEHNE ?

II. Pewenne 3anay.

1. CHapaz, BhijieTeBIINIE N3 OPYAHA 0] YIJIOM K FODR3OHTY, HAXO/JWTCA B IO~
nere T = 12 ¢. Kako#t Hanbonbmeit Bricotht H gocTur cHapsaa? ConporHeienue
BO3AyXa He YuUWTHIBaTh. YCKopeHHMe cBoOozHOTO najeHus g = 10 m/c2 (Omeem:
H=(gT?)/8 = 180 m).

2. May, 6pomeHHLI OHUM UFPOKOM APYTOMY IO HEKOTODRIM YTJIOM K FOPU30H-
Ty co ckopocTsio V) = 20 M/c, focTHr BHCIEH ToukH TpaeKTOpHH Yepes T = 1 c. Ha
KAKOM PacCTOSIHHH L ApYT OT ApyTa HAXOMMIMCh HrPOKH? YcKkopeHHe CBOBGOIHOTO I1a-
Xerus g = 10 M/c?. CHIy CONPOTHANIEHHS BO3yXa CYHTAilTe TIPEHEGPERUMO MATIOMH,

2
&t
(Omsem: L=2Vt 1—{7 =~346x)
[

3. [MMHACT B LUPKE NPHraeT ¢ MOAKHAHOTO TPaMILIIHA U Yepe3 Bpema T'= 1.2 ¢
IpU3eMasieTcs Ha paccToAHun | = 6 M OT TpaMiLinHa. TouKa MPU3EMIIEHUS U TPaMIl-
THH PacTOJIOKEHH Ha OOHOM ropu3oHTe, OmpeaennTe BETHYHHY V,; CKOPOCTH B MO-
MEHT MPhIKKA M YToJ HakIoHa 6 BekTopa V), k ropuscHTanbHoi mwiockocth. Conpo-
THBJIEHHEM BO3yXa mpeHeGpeyb, YckopeHue ceoboaHoro nagenus g = 10 m/c2,

2
1 8T gr
A== +H &= =7, 8 —
(Omsem: ¥, [T] [ ) ] ;lga= ERE ; a=50°)
4. Teno 6pomeHo 10X YTAOM Q. = 30° K FOPH3OHTY ¢ HauasibHO# ckopocTbio V, =
10 m/c. Hatiymre Bemunny V cKOpPOCTH Tesla yepes £ = 1 ¢ nocJie Hayana JBHKeHHs B

yron B MexJIy BexTopoM V m ropusoHTOM. YckopeHue cBoboxHoTO magenus
g=10m/ck

£t n

Om g go~———|=-—

(Omaem: 5= mg[g ﬂcosa] 6
I11. Uay4enre HoBOro MaTepHana

Ixcnepumenm

JleMOHCTPHPYIOTCS NPYXHHHEIR MAasTHHK, MaTeMaTHYECKHH, KAHOHUYECKHH, IO
JTEMOHCTPALHOHHOMY CTONY PaCKPYYHBAIOT TOPU3QHTAIBHYIO TIOJCTABKY.

~Yt0 06mero B ITHX ABNEHUsIX? Be OHU NOBTOPSAIOT CBOY ABYXKEHUA C TEUEHHEM
BpemenH. IIpuBeMTe CBOM IPUMEDEL: {CMEHA OHR U HOUL, CONHEURBIE U MYHKBIEC 3aMME-
HUS, NPUNUALL U OMAUBHL).

JlBlXeHHA, KOTOpHIE NOBTOPSIOTCS Yepe3 NOCTOAHREI IIPOMEXYTOK BpeMeHH, Ha-
3BIBAIOTCA NEPUOOUULCKUMY.
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Hepuod — MMHEMaNbHL MHTEPBAN BPEMERH, Yepe3 KoTopHill ABIXKCHNE nonroé’
pserca. Yepes epnof 4acTALA BHOBb NTOMNA/AET B HAYANBHYK0 TOUKY ABIKEHNS H BHO!
MOBTOPSAET CBO MyTh NO npeXHeli TpaeKTOPUM. _

Pa3H4aloT ABa BUAA NEPHOXMUYECKOrO ABMXKEHUA: BpallaTeNbHOe (JBIKEHHE B
OZIHOM HAMPaRJIEHHH M0 ILIOCKOCTHOR (MM MPOCTPAHCTBEHHON!) 3aMKHYyTON rpaem
TopHH, BTOpoe KonebaTensuoe ABHAEHAE BAONH ORHOTO H TOTO X OTPe3Ka C H3MeHe ]
HAeM HaNpaBieHUs ABIDKeHHS.

PaBHOMEpPHOE ABIKERUE N0 OKPYXHOCTH — IIPHMED BpaIMaTeTbHOTO m;mcemm;g
TIpu paBHOMEPHOM ABHIKEHHMH I10 OKPYXKHOCTY MOJYJIb CKOPOCTH TeNIa OCTACTCH IO~
CTOSHHBIM, TIPH 3TOM TEJI0 MOXKHO PACCMATPHBAThH KaK MaTEPHAILHYIO TOUKY.

TlonoxeHne HaCTHIMK B MPOCTPAHCTBE B MPON3BOMBHEIN MOMEHT onpeneme*rca
TpeMA criocobamu;

1. C nomonwio ny i L

2. C noMompIo yIia IOBOPOTA (L.

3. C nomolpio 3aK0Ha ABHAXEHHUS B KOOPAUHATHOI dopme.

Tak Kax anuHa okpyxnoctd [ = 2 pR, ackopocts V: T = %E

Tlepuon BpatiieHHS — BpeMA OAAHOTO 060POTA N0 OKPYAKHOCTH.

2x a 1
W= W=7, TAKKaK V-'ZT w=2pV V=R
Cxopocms — BexTopHas emmanna. Jlo6oe H3MeHEHHe BEKTOPa CKOPOCTH O3HAYA-

€T NoABJIEHNeE YCKOpeHus: 4 = % . _

A V xapakTeptiayeTcs He TONBKO H3MEHEHHEM MOJTYJIS CKOPOCTH, HO H 6¢ HATIPARNEHUA,

Ecam uaMeHAeTCS HATIpABJIEHHE, TO BOIHAKAET PABHOMEPHOE KPHBONHHENHOE TBH-
XKenue.

V2

a, =7 ya,

Ecan ckopocTs HanpaBnieHa 10 KACATeNBHOMN K OKPYXHOCTH, TO OHa HIMenseT cBoé}
HanpaBJIeHHE B KOKIOH ToYKe.

ITpu paBHOMEPHOM ABYKEHHH IT0 OKPYKHOCTH CKOPOCTB TENA K €6 YCKOPEHHUS €O~
CTaBRIAIOT yroa 30° (IepnesANKYAIPHK ), YCKOpeHHe HalPaBJIeHo 1T0 PAIHYCY K [eHT-:
PY OKPYXHOCTH H Ha3HIBaeTCS HOPMaNbHBIM HIIM HEHTPOCTPEMHTEILHBIM.

Konebamensnoe deuxncerue Y h

x=rcosa

y=rsina

[=rcoswt

y=rsinwt - -

Tapmonunecrue xonebanus — Xone6aHNA, PU KOTOPRIX
KONe6MomAanca BemYHHA U3MEHACTCS CO BPEMEHEM CH- 1
HYCOHIAABHO (MM KOCHHYCORIANBHO).

V=(1/Dan=v’r; V,= -Vsin wt = -wr sin wt;

a, = -a, cos wt = -w’r cos wt
IIL 3axkpennenune HAYHEHROrO
1. Kakoe mBrxenne HasHBaIOT NEPHOAUIECKUM? Puc. 54
2. Kaxwie napaMeTph! XapaKTepH3YIOT NONOXKEHUE TOY-
KH Ha OKPYXHOCTH?

~ HOPMAJZIBHOE YCKOPEHHE MM LEeHTPOCTPEMHTENBHOE,

[0
Bk
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3. lloueMy paBHOMEpPHOE ABHAEHHE N0 OKPYXKHOCTH ABJISETCA YCKOPEHHBIM?
4. Kyna gHanpaBnaeHo HOPMAJbHOE YCKOPEHHE?
5. Kakue xone6anus Ha3nBaIOT TAapMOHUYECKUMH?
6. Kak 3aBMCST KOODARHATH KONeGMOMmEACs TOUKH, € CKOPOCTH H YCKOPEHHS OT
Bpamenns?
Jomanmee sanaune
II. 19.

¥Ypox 23. llocryuaTeasHoe H BPAMATEILHOE ARRKEHHSA TBEPAOTO TENA
Ifeny: cpaBHNTH 1Ba BUAA JBWKEHHS; TMHENHAA U YIIOBAS CKOPOCTD.

Xon ypoxa

1. Bomnpocu nif NOBTOpeHNs

1. Touka JBHAKETCA paBHOMEPHO I10 OKPYXKHOCTH. MiMeeT M OHa ycKopexue?

2. Kyzna HanpaBsieHo YCKOpeHHE KOHIIA CTPENIKH YacoB?

3. Moxer 1M KPHBOIMHeHOE IBHKEHNE NPOUCXONNTL Be3 ycKopeHuA?

II. Peimente 5KCNEPUMEHTAILHLIX 3a/1a4 ’

O6opydosanue: 4ack, MarHuTOGOH, THHENKA,

1. OnpeneanTe 4aCTOTY BpaINeHAA CEKYRAHON CTPEJIKH HaCOB, THHEHHYIO CKOPOCTh
H UEHTPOCTPEMUTENEHOE YCKOPEHH e ee KOHIA U CpeAiHel TOUKH. ’

2. OnpenemiTte CKOPOCTH ABIKEHUA MarHuTodOHHON NeHTH ITPU ee obparHoii ne-
peMOTKe,

3. Hcnonbays MHeRKY M 9acH ¢ CeKyHAHOHN CTpenxoli, onpeneante CKOPOCTh ABH-~
KeHMs1 MarHNTOGOHHOY JIEHTH NMPH 3aIMHUCH MJIM BOCIIPOM3IBEACHHH 3BYKA Ha Marsy-
Tocone. Hatinure BpeMs 3anucu. Pesy/sTaT mpoBephTe NPAMEIMU H3MEPEHHAMH (3a-
JAHHUA MOTYT GHWITH JIaHK Ha IOM).

1. Hayyeune HOBOTO MaTEpPHANA

Y106t H3YYHTD ABHKEHHE TENIA, T.6. HIMEHEHUE TIONOKEHHS B [IPOCTPAHCTRE, HYXK-
HO, Npeie BCETo, YMETh ONPENENATh CAMO 3TO NosloxeHue, Kaxoe Texo HMeeT onpe-
ZeNeHHhle pa3MepH, U, CIeZI0BATeIbHO, Pa3HEIe TOYKH TENa HAXOAATCA B Pa3HBIX Mec-
TaX IIPOCTPAHCTBA. 3TO He HYXHO TOT/A, KOTAA BCE TOYKH Te/a ABHAYTCSH OMHHAKOBO.
HanpumMep, 1emKetie ¥€MOXaHa, KOTOPHIA MK NOZHUMAEM C TIOJA.

JlBuXeHue Tesa, IPH KOTOPOM BCE €I0 TOYKM ABHKYTCHA OXMHAKOBO, HASHIBAETCH
NOCTYINATEIBHBIM.

Teno ABMMKETCSA MOCTYNATENBHO, €CTH OHO OXHOBPEMEHHO He BPAIIAETCH M JaXe
He IOBOPaYHBAETCS.

BparmeHueM TBEPAOTO Tesla BOKPYT HEHOABUXHOM OCH, HAIWBAETCH TAKOE JABHXKE-
HHe, [IPH KOTOPOM BCE TOUKH TEJIa OMIHCHBAIOT OKPYKHOCTH, LEHTPH KOTOPHIX HAXO-
JAATCA Ha OIHOM NpAMOY, TepIIeAAUKYAAPHOMH ILTOCKOCTAM aTHX OKpYyXKHocTell. CaMa
3Ta NPAMast eCTh OCh BpalleHHd. B TexHuKe Takolt BUA BCTpedaeTcs YacTo: BpaIeHne
BAJIOB XBHTaTenel, reHepaTopoB, KOJEC.

Jluneiinan u yano6as cxopocmos

PaccMoTpuM ABUXEHMe MaTepHanbHO# Touxu M mo oxpyxHoctn paavycoM R.
TNonoxeRue TOUKH Ha OKPYAHOCTH B IPOMIBOMLHHIN MOMEHT BPeMERH L OXHO3HATHO
OTIpeXeNAETCA, eClH 3a1aH YToJ A paxuyca OM, IpoBeAeHHOO K TOYKe OTROCHTEJILHO
HEKOTOPOro HeMOABHIKROrO pamuyca OA, NONOXKEHHE KOTOPOTO YCIOBHO ITPHMEM 3a
HyneBoe (pHc. 55).
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3amana inHa AM. O6a ath cniocoba 3agaHHBs noso-
KEHUA TOYKY SKBUBANEHTHBI.

)

TonoxeHHe TOYKH MOXET ObITh ONIpeeNeHO, eCIn

Iycthb 3a Masbtit IPOMEXYTOK BpemeHH At T. M

TIPOXOJIUT AYTY A/IMHOM Al, a pamuyc noBOpauMBaeTcs 4 § _ _ _ . _ >

Ha yroI AQ.

v=wR; aq-w’-R.

Iv.

Jluneiinas ckopocts: v=Al/At ,0=2pR/T.
Yraopast cxkopocts: w =A@/ Al ,w=2pl/T;

3akpernienne H3YYeHROTO

1. YTo Ha3HIBAIOT MeXaHWYECKUM ABIOKEHHEM? Puc. 55

2. Kakoe asuKeHHE Ha3hIBAIOT MOCTYIIATENbHBIM ?

3. Kakoe nsuXeHHe Ha3bIBalOT BPAMATEIbHEIM?

4. YTo HasKBaIOT IMHENHOM CKOPOCTDHIO TeJ1a IPH ABUKEHHH €ro IO OKPYXXHOCTH?

5. YTo Ha3KIBAIOT YITIOBOM CKOPOCTBIO?

6. BriseuTe (POPMYITy, BHPaXKAIOMIYIO 3aBHCHMOCTD MEXIY JMHEeHHOM U yrioBo
CKOPOCTBIO.

Pewenue 3adan

1. KakoBa smHe#Has CKOPOCTD TeJIa, ABHXKYIEToCs PaABHOMEPHO IO OKPYXHOCTH

paznycom 3 M, eciiM IEHTPOCTPEMHTEILHOE YCKOpeHHe paBHO 12 cm/c2

2. IlTxuB BpamaeTcs ¢ yriaoso# ckopocTbio 50 pas/c. OnpenennTs HEHTPOCTPEMH-

TeJIbHOE YCKOPEHMe TOYeK, HaXOAAMMUXCA Ha paccTosHHK 20 MM 1 80 MM OT ocH Bpa-
IIEHUS.

3. IIpocneauTe 3a MpourpuiBaiHeM rpamModonHoit IwiactTnHky. Kaxosa TpaexTo-

PHS KOHYHKA HIJIBL: 2) OTHOCHTEIBLHO KOPITYCa IPOMTPHLIBaTest; 6) OTHOCHTEIBHO IL1a-
CTHHKH; B) OTHOCUTENLHO TOJIOBKH 3BYKOCHUMATES.

4. VaMepbre 4acToTy BPallIEHH H YIJIOBYIO CKOPOCTb TPaMMoOHHOIO JHCKa. YTo

0003HAYAIOT YMCJIA HA ITKAJIE PETyAsTOpa CKopocTH ? OMHAKOBA U JTMHeRHAsA CKOPOCTh
rpaMMo(OHHOI UIJIH OTHOCHTEJIHHO ILFACTHHKH B HadaJsie H B KOHIE IIPOMIPRIBAHUA?
JlomMauinee aananue -

IL. 20, 21.

¥pox 24. Pemenne 3azay. J[prixenue Tena 0o OKPy>KHOCTH
Ilenv: HayunTh pEmATD 32/1a4N Ha JBHXXEHHE TeJIa TI0 OKPYXKHOCTH.

Xoxa ypoka

ITosropenne. Becena

1. Touka ABUKeTCS PaBHOMEPHO N0 OKpyxkHocTH. IlocTosHHa /M ee ckopocTs?

2. EcTb M YyCKOPEHHS Y TOUKH, KOTOPas ABHKETCA 1O OKPYKHOCTH?

3. Kyna HanpabieHo yckopeHnue?

4. Yro takoe nepuoxa? Yacrora?

5. Kax cBsizans1 Mexny coboft yckoperue, CKOPOCTb H PafiiyC IIpH PaBHOMEDHOM
JBH)XKEHHH TeJIa 110 OKPYXHOCTH.

6. Yo HaskBaeTCA OCHIO BPAmIEHNA TBEPAOTO Teaa?

7. Yo TaKkoe yriaoBast CKOPOCTb?

8. Kax casizansl MeXy coboi yIyioBast M 1MHelHasi CKOPOCTH? YII0Basi CKOPOCTh

H LIEHTPOCTPEMHTEBHOE YCKOpeHHe?

i
%

s R

b mineit S T 2

#

e ol o
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II. Pemenwe aanav

Izpynna

1. CxopocTs ToueK paboueli 10BEPXHOCTH HAXARYAOTO KPyTa AMaMerpoM 300 Mm
He AOJIKHA npebsHnaTh 35 M/c. JlomycTHMa JIH TOCa/IKa KPyTa Ha Ban aneKTpoABUra-
Tenst, cosepmatomero 1400 o6 /mun, 2800 o6/Mun? (Ja, nem.)

2. Yactora BpameHns BO3AyIIHOIO BUHTa camoera 1500 o6 /mun. Cxonbko obo-
POTOB AenaeT BUHT Ha iytn 90 kM n1pu ckopocTy nonera 180 km/u? (45 000)

3. Ilepuox spamenns IwratgopMbl KapyceabHOTo cranka 4 c. Haiftu cxopocTs kpail-
HHUX TOYeK IATPOPMH, YIANCHHEX OT OCH Bpamenna Ha 2 M. (3,74 m/c)

4. CxopocTs Touex 3kBartopa CoJHIIA IPH €10 BpaIeHHH BOKPYT cBoel OcH 2 kM/cC.
Haiitit nepron spametins ColHIla BOKPYT CBoel 0CH H LIEHTPOCTPEMHUTENLHOE YCKOPe-
HHe TOYeK aksatopa. (25,3 cym., 5,7 un/c*)

U spynna .

1. MusyTHas crpesmka B 1,5 paza gmHHee yacopoii. OnpesiennTe, Bo CKOABKO pa3 CKo-
POCTB KOHIIA YACOBOH CTPeJIKH MeHEIIe CKOPOCTH KOHIa MymyTHOH crpemky. (B 18 pas)

2. Onpegennte UEHTPOCTPEMUTENLHOE YCKOPEHME TOYEK KOJIeCa aBTOMODHAR, co-
TIPHKACAIOIIHXCA C ZOPONOi, eciiv aBTOMOGHIL ABMXKETCS CO CKOPOCTBIO 36KM /4 U nIpH
3TOM YaCTOTa BpaIIeHHs KoJieca paBHa 4e. (251,2 m/¢%)

3. ABe MaTepHANBHEIE TOYKH ABHKYTCA TI0 OKPYXHOCTH paguycamu R, ¥ R,, npu-
4eM R,=2R,. CpaBHHTE HX IIEHTPOCTPEMHTENbHEIE YCKOPEHHS, €CNIH PaBHN MX NIEPHO-
nnt obpamenns. (2:1)

4. MuHyTHas CTpeJKa 4acos B 2 pasa JIHHHee ceXyHAHoi. Haligure oTHOeHHe
CKopocTeit KOHLOB CTPeNoK, (1:30) ~

HI zpynna

1. YeMy paBeH pagMyc BPAILAIOMIETOCS KOJIECa, 6CIH H3BECTHO, YTO CKOPOCTh TOY-
KH, Nexanmelt Ha oGoge, B 2,5 pasa 6osblIe CKOPOCTH TOUKH, NeXameil Ha PAaCCTOSHAY
5 oM 6amxe k ocH koneca? (8,5 cx)

2. Haliaure nmuelisyio ckopdCTh H LEHTPOCTPEMUTENILHOE YCKOPEHHE TOYEK Ha
mupore 60°. Paguyc 3emnn pasen 6400 k. (233 x/c, 1,79102 u/c?)

3. He6onbmoe Tes0 ABIKETCS 110 OKPYXKHOCTH pagiyca R co ckopocTbio, KoTopast
nunefiHO YBEeNWYMBAETCSA CO BpEMEHEM TIO 3aKoHy v=kt. Hatizure saBucMocTs non-
HOTO YCKOPERHA TeJIa OT BpeMEHH.

4. Kaxoe paccrostHHe mposigeT BeocuneaucT npu 60 oboporax neaaneil, ecmy ana-
MeTp Kaneca 70 cm, Beymas syGuatka HMeeT 48 3y611oB, a BesoMast — 18 3y61108? (352 )
Jlomamnee aananne

I1. 20, 21, 3agaun Ha c1p. 51.

Ypok 25. l'lpﬁmmn orHocHTensrocTH Munmies
Ilean: chopMynHpoBaTh IPUHIMI OTHOEHTENbHOCTH Tannnesn.

Xon ypoka

1. Ananua xkowrpoasnoit paGorn
I1. Wayyenne HOBOTO MaTepRAana
MexaHuveckoe ABHKEHHE OMUCHIBAET KWHEMATHKA, He 00 bACHsAs (huaHecKsX npy-
YUH €70 BOSHUKHOBEHVIA H U3MEHEHH s, OTBEYAst JIMITb Ha BOTIPOC, KaK ABHIKETCA TeJO.
JirHamuka o6BbacHAET NPUYNHEL, ONpPeAeNsIONHe XaApaKTep MeXaHHyeCKOTO ABH-
JKeHHS, OTBe4aeT Ha BOTIPOC, NOYEMY TeJI0 ABHIAETCS.
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Jas Toro ¥ToGH TeN0, HaXONAIIEECs B FIOKOE, H3MEHRIO IONOXEHHE B IPOCTPaH-
CTBe, HeOGXOAHMO B3aNMOJIeHCTBHE C APYTHM TEJIOM.

Fcnepurienm 1 .

J(BixeHMe TeeXKH B PE3yNETaTe BIAUMOAEHCTBHS ¢ PyKolt npexpataercs.

JiBe TenexKy CKpelIeHb MPYXUHHO ¥ HaXORATCH B nokoe. YTo6u TenexKH He:
PasSbexaaNCh, IPHBAKHUTE HX HUTKOH, €CIM HHTh Hepeskeyb, TENEXKKH NPHAYT B BH-
JKEHHe.

DTH 5KCIIePUMEHTH IOKa3hiBAIOT, YTO At H3MEHEHMs] TON0JKeHUs Tela Heobxo-
ZI¥MO BIAUMOKEHCTBHE TE.

Ixcnepumenm 2 -

C HaKJOHHOTO Xes06a 663 HaYaNbHOH CKOPOCTH ITyCKAIOT MIAPAK HA PAa3HKE HO-
BEPXHOCTH: Ha [TECOK; Ha TKaHb; Ha CTOMN.

Yro suaum? Kaxxeiit pas mapux npoxXoxuT 0 OCTaHOBKH (oJibinee paccTosHHe,

Ecnu 61 fuina aGCOMOTHO TAAAKast SOPOTa, UCKIHOUEHE BHETHIE BO3ACHCTRHS,
TeJleXKKa ABUTANach 6bl 6€3 OCTAHOBKY MO WHEPLMY.

B 3uMHEuX YCAOBHSIX TAKOE ABIXERHE IPAKTHYECKU He BCTPeYaeTCs.

Hpunyun unepyuy

Ecan Ha Teno He eHCTBYIOT BHENTHHE CHJIK, TO OHO COXPAHAET COCTOSIHHE MOKOS
WIN PAaBHOMEPHOTO NPSIMOINHENHONO ABHRKEHHS. R

PaproMepHOE npaAMoNHHEHOe ABHXEHHE U COCTOAHE NOKOA PU3MIECKH SKBH-
BAJIEHTHH, OHM CYIIECTBYIOT Ge3 BHemIHero B3aumozeiicTBua. OXHAKO SKBHBAJICHT-
HOCTDb H PABHOMEPROCTD ITPAMOANHeHHOTO ABMKEHHST BO3MOXKHEI IHIIE B HHEPHHAb-
HBIX CHCTEMAX OTCYETa, IOKOSIIAXCS HAN ABIXYIHXCSA PABHOMEPHD M TPAMOINHENHO
OTHOCHUTENBHO JAPYT Epyra. .

Huepuuansras cucmema omcuema — CUCTEMa OTCYETa, B KOTOPOi Teso, He B3aHMO-
nelfcTByIOMIEe C APYTHMM TEJIAMM, COXPaHAET COCTORHHE MOKOS HIM PABHOMEPHOTO
MPSIMOJIHHEAHOTO XBHKEHNS.

Bynem Hpon3BOAUTE pa3Hbie MEXAHWYECKHE ONBITH B BATOHE TIOE37Ia, HAYIIErO Pas-
HOMEPHO TO NPAMOAMHEHHOMY YYacTKy TyTH, 2 3aTeM ITOBTOPHM 3TH XKe OINTH Ha
3eJIeHO# NOBEPXROCTH.

Toe3n uaet 6e3 TOMKOB M OKHa 3aBemeHN. Ecu TonxuyTh Mo, HaXoRuBHNiiica
Ha 3eMHO IOBEPXHOCTH, 2 3aTeM TaKOMH e MY TONKHYTH TOUHO TaK Xe B ABIKYIIeM-
sl BaFOHE, TO CKOPOCTb MsAYelt GYAYT OXHHAKOBH, KKK OTHOCHTENLHO CBoel CHc-
TEMH OTCYETa. )

TToae6HKe ONKTH H HaGMOAeHIA IOKAZKIBAIOT, YTO OTHOCHTE/IBHO BCEX HHEPIM-
AMBHEIX CHCTEM OTCYeTA Tela HONYYAIT OAWHAKOBOE YCKOPEHWEe HPH OXWHAKOBLIX
ZeRCTBHAX Ha HUX APYTHX Tei:

Bce nBepunambHHE CHCTEMB! COBEPIIEHHO PAaBHONPABHH OTHOCHTEIbHO NPHIHH
ycKkopeHHst. ITo yTBepAKAeHHe HA3LBAeTCs TPHHUATIOM OTHOCHTENbHOCTH [annnes.

Kaxk e cBsaaHbl Mexy coboit KOOPAHHATH H CKOPOCTD TeJa B PAa3IHYHBIX HHEP- .
UMANBHEIX CHCTEMAX OTCUETa, .

Tycrs aBTOMOGHIL ABIKETCA BO IUTaThOpME, KOTOPass HMEET CKOPOCTH V, paBHO-
MEDHO IBHXETCS BIOJb Hee O CKOPOCTHIO V_ OTHOCHTENLHO IL1aT(HOPMEL.

Yepes BpeMA t IIaTHOPMa CMECTHTCA Ha PaccTOSHHE Vt, 2 aBTOMOGHIL IpoezieT
1o natdopme X’ = V_t 1 6yAeT HaxoANTLCS Ha paccToauan X = X° + Vi

Koopannain Tena (asToMo6HAA) B Pa3THYHEX HHEpIHANLHBIX cHcTeMax X u X

X=X~V
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V_ = x/t, paznenHB Ha t, TOAY$UM 3AKOH CIOKEHNs CKOPOCTEl: V V +V

Ecn IA2ThopMa HMeeT cKopocTb V = 60 KM/4, aBTOMOGILIE V - 10 KM/4, TO
aBTOMOOHIE OTHOCHTENILHO 3eMIIH HMEET CKOPOCTb 70 KM/4.

Bo Bcex MHEPHUANBHLIX CHCTeMaX OTCYETA 3aKOHH KIACCHIECKOH INHAMMKY HMe-
10T GAMH M TOT Xe BUJ.

1. 3axpennenne H3yJEHHOTO .

1. Kakue cCcTeMH OTCYETa ABAAIOTCA MHEPLMAIbHBIMH, 3 KaKHe — HEeHHEePIHAIIb-
HhimMu? IIpuBEATE IPUMEPHE TAKUX CHCTEM. )

2. MOXHO ! CUMTATH WHEPUMATHHEIMY CUCTEMAMH OTCYETA, HETIOABUIKHO CBsA3al-
HHe ¢ 3eMneii?

3. B yem 3aKmo04aeTCA OTHOCUTENBHOCTD ABHXEHUA Tell. [IpHsensre NnpAMepEL

4. Kaxas dbopmyNa Brpaxaer KMaCCHIeCKHH 3aKOH CHOXEHHs cKopocrel? Kak
OpMyTUPYETCS NaHHbIH 3aKOH. .

5.TIpn kakux yCHOBMSAX CHpaBeANMB KIACCHYECKHH 3aKOH CIAOXKEHHs CKOPOC-
Teif?

JlonomHKTe AL MATEPHAI

Yemy xe yuns ApUCTOTeNL?

«Bcaxoe npwxenme, — macan ApUCTOTeNb, — GBIBAET WM HACHILCTBEHHBIM, HJIM [IPO-
HCXOAALMM 110 npupofes. K nocieIHUM 0H OTHOCH)I KPYTOBHE ABHXeiua HeGeCHbIX CBe-
THJI, @ TAKXKe CYUTAL HX NPUCYIIHMH CAMHM TeJ1aM H He HYXKAaoIMMHCA B KAKHX-1H60
BHELIHHX NIPHYHHAX,

Ecau xaxoe-nub0o ABHXEHME OTNMYAETCS OT CTECTBEHHOrD, TO OHO MOXET GHTH 0Cy-
IIECTBJECHO JHIUb HACKWILCTBEHHBIM MyTeM. B oTHomeHMH Takux ABMKeHHI ApHCTOTEND
nucan: «Bee ppuxkymeecs HeobX0AMMO IPUBOAMTCA B ABHXKeHHe YeM-HHOYaby. MHRIMU
CJIOBaMH, IPUYNHA «HEECTECTBEHHOTO» ABHKEHNS ~ CHAa, 1eHCTBYIOMas CO CTOPOHK ApY-
rux e Her cunp — Het BikeHus. B coBpeMenunIx 0603HaYeHUAX OCHOBHOM 3aK0OH AW-
HaMKKH ADHCTOTENs! MOXeT OKITh npecTaBieH b Buze:

F=k(S/t) nnu F~kV,

rae F - cuna, npuioxenHas k texy, V = §/t, - ckopocTs Tena, k — nocTosHHwi Ans
KaKJIOTO TeNa koaPHLHEHT, MPONOPUHOHATBHLIH BeCy JAHHOTO TeNa. ’

KoHeuno, cam ApHcToTens noaoOHux GopMys HUKOTAA He 3anHcwBan. Y He Tonb-
KO HOTOMY, 4TO TOTAA He CylIeCTBOBAJIO MCNMONb3YeMOif HhIHE CHMBONMKY, HO M H3-33
OTCYTCTBHSA YETKO ONPEAENEHHEIX GHIUTECKHX TOHATHI. JlaKe TaAKOE «POCTOE» MOHA-
THE, KaK CKOPOCTB, ellle He MMeJio cTpororo onpeaeenns. [ox ckopocTsio ApUcToTe N B
noHKMan «GHCTpoTY» ABHxeHUA. «BaeTpoe, - HHCan oH, — ecTb AaNeKD NPOABHFAD-
teecs B TeyeHUMe MAOTO BPEMEHH, MEJUTEHHOE XKe — MaJIONPOABHTAIoHIeeCA B TEUEHHE
6onbmoro BpeMenys.

B3riasam ApHCTOTENS H2 ABHXKEHHE Tel COOTBETCTROBANH JIOTHKe reOLeHTpHYeCKOH
KapTHHE MUPA, a TAkOKe CYINECTBORaBIIEMY B TO BpeMs YPOBHIO TEXHUKH M CPEJCTE niepe-
JIBHKEHHA, KOI/Ia ABMXYHIAs CHIIa CO3AABANAC KUBOTHHIMM WIH pabamu.

TIpakTiKa HCNONAB30BAHNA POBOPHUAA, HANPUMED, O TOM, YTO AJis NIepeMeIIEH NS Te-
Jieru HyxHa nomaas. Ecau nowaas 6yaer TAHYTS ¢ IOCTOSHHON CHMOi, Tenera 6yaeT
ABMTATBCA ¢ NOCTORHHON CKOPOCTHIO. [LNs MepeBo3ku BABOe 6oJice TAXKEIOTO rpyaa
MR ANA BaBoe Bosee GHICTPOro ABHXKEHHS TPeHOBANOCH M JBONHHOE KOMHYECTRO KU~
BOTHBIX.

JomaniHee 3ananue

I1. 22, 23.
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Vpox 26. Tpu 3akona Heorona
Llens: chopmymmpoBaTh TpH 3axoHa HbioToHa,

Xox ypoxa

I. IIpomepxa noMamuero 3axanus. IfosTopenne

1. Uro uayyaer IMHAMUKA?

2. Kakoe nsmxenye Ha3hBaeTCs ABHKEHHEM 110 HHEPIHH? .

3. Kakyio cucTeMy OTCHeTa HA3RIBAIOT HHEPIHMANLHON?

4. Moyemy paBHOMEDHOE IPAMOTUHEHOE NBIDKEHHE H COCTOAHHE NOKOs (hHsHIecKn

SKBHBAJIEHTHH H B3AUMO3aMEHsIeMbl JINIIb B HHEPIMATBHAIX CHCTEMAX OTCUeTA?

5. Homyumre npeobpazoBanus lannnes u 3aK0H CAOKEHHA CKOpocTei.

6. Chopmynupyitre npHHIMI oTHOCHTeAbHOCTH [anunes. PasbsacHuTe €10 CMAICH.
II. M3yueHue HOBOTO MATEPHANA

IleficTBHs Ten ApyT Ha APYTa, CO3AAOIMME YCKOPEHHe, Ha3kBAOTCA cHaaMHu. Bee
CHJIBI MOJKHO Da3fIeTUTh Ha 1Ba OCHOBHAIX THIIA: CHJILL, AeHCTBYIONINE IPH HENOCPeN-~
CTBEHHOM CONPHKOCHOBEHHH, H CILILI, KOTOPHIE IeHCTBYIOT HE3aBHCHMO OT TOrO, CO-
MIPHKACAIOTCA TeJa HIIH HeT, T. €. HA PaCcCTOAHHY.

" Incnepumenm 1
Bo3abMeM B pyku KyCOK MeJIa, Pa3oskMeM Majblibl, H MeJ yrafeT. ( 3eMd NPHTATH-
' B2eT, AeHCTBYET Ha PACCTOAHHUH.)

Ixcnepumenm 2

Hasnexrpusopanuyio NasouKy nogHeceM k BHCsHel rruis3e. [inp3a nputanercs.
(BsaauMozeifcTBUE Ha PacCCTOSHHN.)

Ixcnepumenm 3

Katnem mau. (HenocpescTeennoe B3anMoieitcTHe. )

Ixcnepumenm 4

JlemoncTparus cerneToBa koneca, (BsanMoaeiictene.)

"Ha6monas yckopeHue, NONYYCHHOE KaKHM-THG0 TEOM MOA NEHCTBHEM Da3iHy-~
HEIX CHUL, BHIEJTH, YTO YCKOPEHHS MOTYT OKA3aThCs Pa3TMIHRIMH KAK 110 MOJYIO, TAK
U 10 HanpasJienuio. Cuia BeKTOpHAsA BeJHuHHa. CHy H3MEPAIOT MRAMOMETDPOM,
Cwin, ne#icTByIONHE IPH HENIOCPEACTBEHHOM CONPHKOCHOBEHHH, JIEHCTBYIOT TIO BCeH
CONpHKacalomelics NOBEPXHOCTH TeL. MOJIOTOK, YIAPSIONIHIA IO ILIATIKE FBO3/SA, NEiH-
CTByeT Ha Bcio maanky. Ho ecan romazp Masna, TO CUHTAIOT, Tel0 AeifCTBYeT Ha OIHy
TOYKY. ITa TOYKA Ha3KIBAETCS TOYKOH IPHIOKEHAS,

Ecnu xe Ha Tes0 AefiCTBYET HECKOIBKO CHJI, TO HX A€ CTBHE HA TeJI0 MOXKHO 3aMe-
HUTh OXHON 3aMEHAIOUIYIO CHTY Ha3RBAIOT CYMMOI MM paBHOZeHCTBYIOLEH.

Isaxon Hviomona

Mamepuanvras mouxa (meno) coxpansaem CoCMORHUE NOKOR WL PASHOMEPHOZ0 NP~
MORUNEINDZD DBUNCENUA OD MEX NOP, NOKA BO30ELLMBUE CO CINOPOHBL YNPYZUY MER He
3acmaeum ee (€20) UIMEHIMY 310 COCMOSIHUE.

CHITHI CKOMITeHcHpoBatH. (PaBHOAeiicTRYOIA% PaBHa HYIHO.)

Bo BcenenHoi npaxTH4ecKH HEBO3MOXHO HAHTH T€JI0, He HCAKTHIBAIONIEE BHEI-
Hero BO3AeHCTBHSA.

I 3akon — 3axon urepuyy. HenocpeACTBEHHO NOATBEPAHTD SKCTIEPHMEHTANBHO
€r0 HEBO3MOXKHO, OH aKCHOMAaTHYeH. OAHAKO MOKHO OGBACHATD PAX ONBITOB, YTO AB-
ASAETCA KOCBECHHLM NOATBEPAIAEHNEM CITPaBETHBOCTH 3TOTO 32KOHA.

)
Teno gsuxercs mpaMoNHHeAHO 1 paBHOMEPHO, Tak KaK BCe ICHCTBYIONMIME Ha HETO ;

e .
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Jucnepumenm 5

Mouera, nexamasi Ha JIEKCHIJIace, 3aKPHBaOIIeM Gy THIKY, IP# pe3KOM IMeTdKe
II0 [UTEKCUTNACy B NOPH30HTANBHOI ILIOCKOCTH MOHeTa ynager B Gyrniaxy. (Morera
COXpaHseT COCTOSTHUE TIOKOS 110 HHEPLIMH.)

Crencrpue I 3akoHa HbI0TOHA COCTOMT B TOM, YTO TEJIO MOXeT zxnurarbca KakK nipH
HATUYHY, TaK H IPH OTCYTCTBHM BHEUIHETO BO3AeiCTBAS.

Jxcnepumenm 6

TMoxpnxHas Tene)XKka NPUKpPEIUIEHa IPH MOMOITM NMPYKUHHOIO JUHAMOMETPA K
TIEPEKWHYTOM Yepe3 HUTH ¢ rpy3oM Ha koune. Ipys pacrsarupaer npyxusy, coobmaro-
11yI0 CBoe CHIOMN YNPYrocTH YcKkopeHHe Tenexke. YeM Gomblite noaBeLIMBaeM Ipys,
TeM CHJIbHee PACTSHYTA IPYXKHHA ¥ TeM GonbIie YCKOPeHHe TEIeXKKH.

OnKT NOKa3kIBaeT, YT HaTPasieHHe YCKOPEHUA COBNALAET C HaPaB/IEHAEM CHIIBI,
BhI3BaBiIed yckopenue: F=md.

II aaxon Heromona

Cuna, delicmsyIo4as Ha MeNO, PASHE NPOUIBEOCHUI0 MACCH MERA HA £030asaeMOe

3moti cunoti ycxopenue, nPULeM HANPABTENUS CUAb! U YCXODeHUR cosnadaon: G =

3aKoH MOXHO BHIPa3uTh B pyroit ¢opme. Yckopenne, cooliaeMoe Teny, psiMO
[IPOTIOPLUHOHANBHO AefiCTBYIOmE Ha TENO CHME, 06PaTHO MPONOPIMOHATEHO Macce
Tesa ¥ HallpaRJIeHo TaK Xe, KaK U CHJa.

Ocobennocmu 11 saxona Heromona:

1. Bepe ans mo6uix cHL

2. Cuna — npu4MAa, OnpefenseT yCKOpeHHe.

3. Bexrop a coHanpasieH ¢ BekTopoM F,

4. Eciu AeACTBYIOT Ha Te/I0 HECKONBKO CHJI, TO GepeTcst paBHOAEHCTRYIOMANA.

5.Ecnu paBHozelicTByIOIAst paBHa HYJIO, TO ycrcopelme pasHo Hymo. (ITepsuiit

3axoH HeloToHa)
6. MoxHO NpHMEHATH TOJBKO 10 OTHOMIEHHIO K TeJlaM, CKOPOCTb KOTOPHIX Majia
IO CPAaBHEHHIO CO CKOPOCTHIO CBETA.

I aaxon Horomona

Ixcnepumenm 7

BoabmeM ABa AMHAMOMETPA, M 3aLENUM APYT 33 APYTA X KPIOYKH, H, B3IBIINCD 32
KOMbIIA, OyAEM PaCTATUBATH X, CAEA 32 NOKAIAHUAMY 0BOUX IHHAMOMETPOB.

Yro ysuzanm? [loxasanns 6yayr cosnagars. Ciia, ¢ KoTopoit nepshill AeficTByeT
Ha BTOpOil, paBHa CHIe, ¢ KOTOPOIf BTopoit feilcTBYeT Ha nepBhIit.

Ixcnepumenm8

Vipemim Ha OZHOM TeJIeXXKe MarHHT, Ha APYToit — Kycox %keme3a ¥ MPHKPEITNM K
TesexKaM TUHAMOMETPH, TeeKKH MOTYT OCTaBaThCS Ha PA3HOM PACCTOSIHUM APYT OT
Apyra, CHJIa B3aNMOAEHCTBUA MeX Ty MarHHTOM H KYCKOM XKefAe3a Gyzer Goibme Hin
MeHbllie B 3aBUCHMOCTH OT pacctosinus. Ho Bo Bcex cydasx oKaxeTcs, 4To AMHAMO-
METphI JafyT OAWHAKOBLIE NOKA3AHHSL

Cunwi, ¢ xomopsimu 0sa mena deticmayiom opyz Ha Opy2a, passus Ho MOSYMO, NPo-
MUGONORONCHYL O HANPARNERWIO U Oeticmay1om 800b NPAMO, CoedunMIOUET STU mena.

Fu ——Fn (111 3axon HeloToHa.)

Ocobennocmu HI saxona Hetomena:

1. Cunnl BO3HHKAIOT TOJIBKO IIADaMH.

2. Beerna npu B3aumoneicTaum.
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3. Tonbko CHAB OHON TPHUPOALL.

4. He ypaBHOBenIHBAIOT.

5. BepeH ju1s BCeX CHJI B IPHPOZE. .

OI. 3axpenneune H3YUeHHOTO

1. Chopmynupyitte I 3axor Hbiorona,

2. B yeM COCTOMT ABJIeHHE HHEPLMH?

3. Kax apuXeTcs TejIo, K KOTOPOMY MPUIOKEHA CHJIa, IOCTOSHHAA [0 MOTYJIIO M

N0 HanpaBJIEeHNIO?

4. Kax HarpaB/IeRO yCKOpeHHe Tea, BRI3BaHHOE AeiCTBYomtel Ha Hero CHA0H.

5. Bephio i1 yTBepKIeHHE ~ CHIL €CTD, 3 YCKOPEHHA HET.

6. Ecy Ha Te10 AefiCTBYeT HeCKOIbKO CHUI, KaK ONPeAeIIeTca PABHOREHCTBYI0mAS o ?

7. 3anammre 111 3akor HeioTona.

8. Kax HanpaB/ieHR! yCKOpeHUS B3aHMOAEHCTBHA MeXIY cobot Ten?

9. Bunonnsercs nu 11 3axon HolotoHa TpH B3anMOAeHCTBHE HA PACCTOSHNM HITH

TOMIBKO IyTeM HENOCPEACTBEHHOTO KOHTAKTa.
10. 3anuumre I1 3akon HrioToHa. )
Jomamusaa pabora

I1. 24-28.

JlonoaHHTeIbHLIA MaTEPHAN

Hcaax Hviomon (1643-1727)

Hcaax HeloToH popwics B Mectedke Byascropn okono ropoaa IpanTema, pacconoxeH-
HOIO B ieHTpe BpHTanuH, B cembe Heboratoro depmepa. Yake B nercree Micaak no6ui ctpo-
HTE CJIOXHRE MEXAaHHYECKHE UIPYIUKH, MOJENH PA3THYHBIX MAIIMH, CONHEYNhe ¥ BOAS-
" Hhule yacwl, BO3AYUIHHE 3MeH, Pa3HOUBETHHE GyMaxHme GOHADUKH. DTH 3aHATHS
CITOCOGCTBOBANY TOMY, UTO B HEM Pa3BHBANACh (PaHTA3HA SKCIIEPHMEHTATOPA.

Jlom ® Byncropne, rae poannca u supoc Y. HeioToH, coxpanuncs Ao Hammx aHeit.
Manenskoro Mcaaka socnuthigana Galyuika. 316Ch OH HAYYHICH UMTATh, TMCATD H CYM-
TaTh. B 12 ner ero oTnpasuam yusuThCa B ropoa IpaHTeM B KOPOJIEBCKYIO HIKOJLY.

Bo Bpems yueSur Vicaak MacTepuu C/IOXKEbE MEXAHHYECKME MOIEY PA3TMYHKIX Ma-
. Jlo Haurwx AHeit Ha onHOM M3 3aannit [panTemMa coxpaHich CAENAHHbBIE HM COJIHEN-

e B

Hble yacwl. Taxxe OH MOGHI 3aMyCKATh BOAYWHBIX 3MeeB. HOYBIO OH TPUBAILIBAT K HUM

¢onapn, a cryqaliHEIM 3pHTEIIAM YTBEDAK/AAN, YTO STO JIETAIOT KOMETH.

Ceounm iepsniM GH3u4eCKH onbiToM HbloToH CuMTAN H3MeEPeHHE CHUIK BETPA BO BpeMs
GypH B 1658 r. OnbiT npoBoawWIcA TaK: cHavana Micaak npwiran no HanpasaeHMI0 BETPa, a
TOTOM —~ IPOTHB. VI3MEPUB AMHMHEI TIPHIXKKOB, OH BHIYMCAHI cHny BeTpa. HeloToH BOMEN B
HCTOPHIO Kak TeHVRIBHbI MaTeMaTHK  pH3UK.

OCHOBHY!0 4aCTh CBOMX OTKPLITHII HBIOTOH COBepUIMA B TeueHHE ABYX €T O OKOHYA-
HuM KeMGPHIKCKOTO YHHBEPCUTETA.

B 10 BpeMs B ARTTHH CBUDENCTBOBANA ANHIEMHSA CTPALINOI 607Ie3HY ~ YyMbl, OT KOTO-

Ppoit ymupano Thicsun mozeit. YtoGut Habexars 3apaxkenus, HeotoH yexan B poauoit Bya- #
CTOpT, FAle NOTPY3HACH B HayuHy0 paboty. HanprMep, OH OTKDBLA 3aKOH B3aHMHOIO IIPHTS-

KeHUA Ten (TpaBMTAlRY). B COOTBETCTRMU C ATHM 32KOHOM HeGeCHhIe Tesa BPaIIZOTCA |

BOKpYT CORH1A, H ONHPAsCh HA 3TOT 3aKOH, MOXHO PACCYMTATD HX NYTh.

PacckaswiBaloT, YTO Hj€A 32KOHA BCEMUPHOTO TArOTeNHs npuuLia kK HeoToHy B TOT MO-
MEHT, KOT/Ia, CHAS B cany, OH HaGatoan naaeHHe A610ka Ha aemmo. [Tepsas waes, 4To 3em-
N5 NpUTATHBAcT 00K, cama no cebe 3aMeyaTebHa, H0 HBI0TOH A0raZiancs, 4To H a610ko
TaKKe NPUTATHBAET 3eMJi10, HO € CHJIOH BO CTOJIBKO pa3 Mewbluel, BO CKONBKO pa3 Macca

l
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si6noka Metbiue Macehl 3eman. 3zecs ke, B Byscropne, Hoioton nous, nouyemy Gennrit
CBET, NMPEJOMHBILHCH B CTEK/ISTHHOMH NPU3ME, PACTiafiaeTCs Ha MHOTO IIBETHBIX Jydeid, a, npe-
JIOMHBHINCE B IOKAEBHX KalJIsIX, 00pasyeT payry.

Bcio cBow Aanbueitityio %Hans HbOTOH NPHBOZH) B MOPANOK H mMyGNHKOBAT OTKPhI-
THst, CResanHble WM ¢ 1665 no 1667 r. 8 Byacroprne. Muoro ner oH npenopgasan s Kem6pua-
KCKOM YHHBEPCHTETe, CTaB Tam nipocdeccopom. Muaro set HebloToH sBAsICS WwieHOM nap-
JIaMeHTA, XOTS HH pasy TaM He BRICTYIMII.

Tocnennue 25 ner xu3nn Hulotow 6611 npeanaenToM JIOHZ0OHCKOTO Kopo.nencxom o6-
BIECTEA — aHTINIHCKOM aKaieMUU HayK, T CAENAN OYEHD MHOTO AN PA3BUTHA HayKU.

B yecth HbloToHa HaaBaHa eiMHHLIA CHIILL, coobmiaionielt Teny Maccoit 1 kr yckopenne
1 M/c? B HanIPaBNeRHH JCHCTBHA CHAN.

Ypok 27. HrepTHOCTL H Macca
Iens: NO3HAKOMATH YYaIMXCS CO CBOMCTBAMH Macc.

Xon ypoka
I. JlaGoparopuas paGora

Ilenv: cpaBHEHVIE CHA B3aUMO-
neCTBYIOMMX Tel.
Obopydosanue: fpa THAMO- | Lyttt X
MeTpa, Habop rpysos, 6pycox, 1o-
meyKa, 6aHOUKa ILNaCTMaccoBas,
HHUTKH, IITAaTHB, COCYA C BOZOM. Puc. 56
Iponenaiite cnexyomue K-
CTepUMEHTHI. I_E’a"wm
1. BaaumMopelicTaue ZBYX AMHA- dunamonemp
MomeTpoB (puc. 56). -—
2, BaanMoZzeHcTBHE TBEPAHX
TEJ ITPH CKOBIKEHUH OAHOTO M3 HYX 110 [0~ 777977777779;7”_
BepXHOCTH Apyroro (pAc. 57).
3. BaaumMozeicTBie JKIAKOCTH M MOFPY- Puc. 57
JXeHHOTO B HEE TBEPAOTO Tena (pHc 58).
Y6emurech B TOM, YTO KUAKOCTb AeH-
CTBYeT Ha TeJO C HeKOoTopol cunoif, Ha-
TipaBAEHHON BepTHKaILHO BBepX. I10A-  Bunamomemp Ounaxomemp
BECLTE TPY3 K KPIOUKY AMHAMOMETPA,
n3MepbTe chny TsxecTd F,_, omecTn-
Te rpy3 B BOAY U M3MEPETe CHIY yTIpy-
rocry npyxunxu F,. Onpenenure cuny,
¢ KoTopolt Boja AeficTBYET Ha Teno: -
F-F, -F, 0
Bcomwmmcrperbuu 32KOHOM
HbloTOHA TOYHO Takast e cHAa fei-
CTBYET CO CTOPOHB! TBEPXOTO TeJa Ha
SKHAKOCTD. J[7151 IpoBEpKH ITOTO YTBEP-
SKAEHUS OCTATOYHO IIOABECUTD COCY/ C :
KUAKOCTBIO K IIPYGHHE TMHAMOMETPA. Puc. 58
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3anoxuuTe Tabauuy.
Crna TsXecTy, AcHcTpylomasn Ha rpys, H
Ci1a ynpyrocTH DPYRHHN AMHAMOMETPA NPH NOTPyXeHHH B Boxy rpy3a F,, H
Csina ieicTRYIOmAs Ha rpya co cropons kagkocrd F, H

Cuna TsorecTy, JeHCTRYIOMAL HA cicx'n ceonoit Foop, H
IokasaHus ZUHaMOMETpa, Ha KOTOPOM BHCHT Cocya C Bogiof, H
Cnna nanyerus rpyaa Ha sogy F,, H.
Kakue OTBETH B pe3y/LTaTE NPO/ENIAHHEIX BaMH OITLITOB MOXHO XaTh HA BOTIPOCKL:
- O MOJZyJe CHJ B3aUMOAEHCTBHS,
- O HampaBJieHHH BEKTOPOB CHJI B3auMoZeicTBHS,
- O TIPHJIOKEHMH 3TUX CHIL .
I1. Uayuenue HOBOTO MaTEpHANA
Ixcnepumenm
JlBe oAMHAKOBHIE TIO PABMEPY TENEKKH — OJHY aTIOMHHMERYIO, APYTYIO CTATBHYIO
— CTONIKHYTH. 32 BpEMSA CTOJKHOBEHHA OHH H3MEHST CBOIO CKOPOCTD, TIOJIYYaT YCKOpe-
Hue. YCKOpeHuE AMOMUHNEBOIE TENeXKH B TPH Pa3a Goaibie MOAY ISt yCKOREHMS CTalb-
HOH TeNexKU, He3aBUCHMO OT TOFO, KAKHe CKOPOCTH GhUIN ¥ TeNeXKH A0 CTOIKHOBE-
nus. OTHomeHHe MOAYEll yCkopeHuit B3auMOAeiCTBYIOIMX Tl 3aBUCHT TOJRKO OT
TOTO, KaKHe Tela B3auMoedcTBY10T. Kaxioe Teno o61agaeT HEKOTOPHM (IPUCYIIAM
eMy cBoficTBOM.
O Tente, KOTOpOE IIPH B3aHMOREHCTBHH H3MEHHJIIO CBOIO CKOPOCTD Ha MEHbIIEe 3Ha-
YeHMUe, TOBOPSIT, 4T0 OHO 60JIee WHePTHO.
CpoilcTBO HHEPTHOCTH, TIPHCYIIEE BCEM TENaM, COCTOMT B TOM, 4TO JUIsl H3Mepe-
HNS CKOPOCTH Tesa TpeGyeTcs HEKOTOPOe BpeMs.
WHepTHOCT XapakTepusyercs ocoboit BeTMYHHON — MacCoi.
To u3 ABYX B3aMMOJEHCTBYIOIMHX TeJ, KOTOPOe HONydaeT MeHbiee [0 MORYNIO
yCKOpeHue, T.e. Goiee HHEPTHO, UMeeT GONBIIYIO Maccy.
a,/a,=m,/m,
Kak uamepuTts Maccy?
1. Ilo yckopenmio npy B3auMoReCTBHH C 3Ta/IOHOM (M, =4, *m /4, ).
2. BapemBaHKEM.

Ceoiicmao macces
1. He 3aBHCHT OT poza B3aUMOZeHCTBHA (ITPYXKHHa, TOPOX0BOU 3apsi, CTOIKHOBEHHE).
2. CxnafsBaeTcs. .

3. sMeHsAeTCA NPH ABHXEHHH TeJl CO CKOPOCTHIO, Gnaxkoit k cxopocm CBeTa:
v-c=310"m/c.
IIL. 3akpennenue H3yueHHOTO .
B xaxoM 13 IpUBefEHHKIX MPUMEDPOB PeYh MAET O SBJEHHU HHEPTHOCTH TENa, O
JBHOKEHUH 110 HHEPLHH? )
1. Massin AepXKHT BOIAYIIHKIL MAPHK, HAXYTHIY BOAOPOAOM, Ha HATKE.
2. Mon0TOX HacaKHBAIOT Ha PYKOSTKCY.
3. Ha 6pycxe cTOuT rups.
4. CanoXEHK IpH PEMOHTE GOTHHOK HACAXKHBAET WX HA METAJLIHYECKYIO <AalTy».
5. Ioesn aBuMXeTCs paBHOMEPHO MPAMONAHHEHHO.
JloMammee 3afianne
I1. 29, . 26.
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¥Ypox 28. Cuna ynpyrocTi

ens: a6BACHUTH BOSHUKHOBEHHE CIUIB YTIPYTOCTH,
Xox ypoka

1. osropenne. Becena
1. ChopmyaupyiiTe 3aK0OH HHEPLHH.
2. IIpn Kak¥X yCIOBHAX CKOPOCTh T€NMA OCTAETCHA HEH3MEHHOMH ?
3. Maitte onpesieieHHE CHAL W HA3OBKTE €MHHITH CHLIBL
4. Cpopmymupyiite 11 3axon Hulotona.
5. Chopmymupyiire 111 3akon HoloToHa.
6. {ns xaxux pyHAaMeHTANTbHEIX BaauMogeHcTBult mpumenum 111 3akon Helo-
TOHa?
II. CamocroarensHas pabora
(Cwm. paagen «CaMmocTosTenbHbIe M KOHTPOJXBHEIE PaGoTHI» ).
OTBeTH K CaMOCTOATEJILHOK paboTe.

Bapuant 1 A I r A B B r A
Bapmant 2 B b1 b B B B r B

M. Uayyenne HOBOTO MaTepHana

3akoHH AMHAMUKY ClpaBeUiNBLL s Moboro PyHAaMEHTANLHOTO B3anMozei-
CTBHSA

1. I'pasuraumonnoro

2. Cna6oro

3. JnexTpoOMarnnTHOrO

4. CunbHOrO

JJeXTpOMArHHTHEIE ¥ TPABUTALMOHHEIE B3aNMOXENCTBUS SABAAIOTCA RabHOAEH-
CTBYIOINUMH, TJO3TOMY MMEHHO OHH ONPEAEAIOT XapaKTep MaKPOCKOIIFYECKOTO ABH-
XEHUS OT MONEKYJISIPHOTO YPOBHS 10 MacmTaboB Beenennois. )

Bce MexaH#UeCKHe ABACHNS B MAKPOMUDE OTIPEAENSTIOTCA IEKTPOMATHHTHHIMH H
rPaBHTALMOHHEIMH B3aHMOZEHCTBHAMH.

Cpeau cin NEXTPOMATHHTHO!N NPUPOAH BIHSHHE Ha MEXAHHYECKOE ABH)XEeHHE
TeNa OKA3RIBAOT JBE CUAH YIIPYTOCTH M TPEHMSI.

JlaBaiiTe onpesenuM yCAOBHS BOSHUKHOBEHHA CHJIR YIIPYTOCTH.

Ixcnepumenm 1

BoabMuTe NPYKHUHY M PACTSHHTE €e PYKaMH, 3aTeM OTIYCTHTe: NPYXXHHa cTpe-
MHTCA BEPHYTLCA B IIO0XEHHE PaBHOBECHH.

Ixcnepumenm 2

Teneps coxmuTe npyxaHy. [Tocne TOro kak ee OTIyCTUTE, OHA BEDHETCA B NEPBO-
HayaJbHOE TI0/I0XKEHHE.

— Baarofaps Kako# cire npyXuHA BOIBPAIAETCS B IIEPBOHAYANBHOE NIOJIOKEHUE?
(3mo npoucxodum nod deiicmeuem cunst ynpyzocmu.)

— CxaxurTe, Kakoe ycnoBHe HeoGX0ArMO, 4Tobhi 68ina cana yrpyroctu? (Teno doa-
X1 Gvemy deghopmupoeano.)

TIpu ncyesnosenun eropMallMi HCYE3AOT CHABL ynpyrocTd. TeepAtie Tena co-
XpaHAIOT cBoY o6benm u dopMy, ipn m06oit MonKITKe HX AeOPMUPOBATH, BOSHHKAIOT
CHMITH YIIPYTOCTH.
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TlonpobyitTe cxats xuAKOCTS B SyThike. CHa YIIPYTOCTH He 3aMeJJINT CKa3aTh-
cA. Bo3HuKaer cuAa yOPYTOCTH NPH CXKATHM B HACOCE BO3AYXA. .

Bbigod: cuna ynpyrocTH BO3HMKAET BCETAA NPH TOTIMITKE M3MEHMTH obbeM MM
¢dopmy TBEpROTO TENA, O6BEMA KRAKOCTH, [P CKATUH TA32.

JedopManus Tena BOIHUKAET JUMIbL B TOM CJIy4ae, KOTAA PA3NMYHEIE YaCTH TEda -
COBEPMAIOT PA3NMIHHE MeDEMETeHUA.

PaceMoTpum BO3HMKHOBEHHE CHJI YIIDYTOCTH B TBEPAOM KPHCTALTHYECKOM TeJe.
B Takmx Tenax aTOMB DacNONaraloTCs YNOPAAOUEHHO, CHJIL IPUTATHBAHMNS U OTTal-
KHBaHHA KOMIIEHCHDYIOT ADYT ApyTa. '

IIpu yBenuyeHnu MeXaTOMHOTO PacCTOAHUSA (PACTATHBAHME MPYXKMHKI) aTOMB
NPHTATHBAKITCA APYT K APYTY (TIPY3HHa CTPeMHUTCs CXaThest). [1pu yMeHbmeHuH pac-
CTOSIHHSA aTOMK OTTATKHBAIOTCA.

Boapeitcreue Tena Ha onopy (YaiHMK CTOUT Ha CToJle, ABHT HA CTQJT) IIPUBOJNT K ee
cxarmo. ITpH 3ToM BOSHHKaeT BCTpeysiasi CHIa — CJIA YTIPYTOCTH (CHA2 PEaKIfiH OTIOPHI ).

TIpu Mantix ned)OPMALTHSX TN CBA3B CILIK YTIPYTOCTH C BeAWaHHOM TedopManmu
npocta. OHa 6Bla OTKPHITA 3KCTIEPUMEHTANBHO anrnuiickum pusnkom Pobeprom Iy-
KoM, coBpeMeHHUKOM HrioToHa,

Yuanpmecs caMOCTOATENBHO YHTAIOT 3aKoH Iyxa (c. 101) u orBeyator Ha cnenyio-
TIHe BOTIPOCKL:

1. Copmy nupyitre 3axon Iyxa.

2. KakoB ¢uaMyecKHil CMBICT KECTKOCTH IPYXHHE?

3.Yto 0Bo3HavaeT «-»? . *

4. Onpepenure rpaHUIH IPHMEHAMOCTH.

JloMamnee 3aianne

I1. 36, 37.

¥pok 29. Jla6opaTopnag pabota «iamepenne XecTKOCTH PYXUHbI»

Lerv pabombe: HaliTi KECTKOCTS, TPYXKHHEL

Mamepuanwi: 1) mratns ¢ MydraMut U Tankolf; 2) CIMpaXsHas IPYXUHA.

Hopadox evinoanenus pabomoe:

1. 3akpennTe Ha MTaTHBe KOHEN CIMPAbHOlM IPYXHUHE! (APYTOi KOHEN MPYXKHHE
cHaGXeH CTpenKoll ~ YKa3aTeNIeM U KPIOYKOM).

2. PAROM ¢ npyXHHO# MY 32 Hell yCTAHOBUTE M 3aKPeNUTe IMHEHKY C MUILINMET-
POBBIMH Jle ICHUSIMH,

3. OTMeTsTE M 3aNHMHTE TO [ENeHME JHHENKH, HPOTHR KOTOPOIO NPUXOANTCS .
CTPeJiKa-yKa3aTeNb MPYXKHHKL.

4. TlozBecsTe K NpYXHHe IPY3 H3BECTHOM MacChl H H3MEPETe BHIBAHHOE UM Y-
HeHUe IIPYKUHH. ;

5. K nepsoMy rpyay nobaBbTe Bropo, TpeTHii ¥ T. . IPY3H, 3aNHCHBAsA KAKIbIH pa3-
yAnuHenue /x/ npyxuunt, 1o pesyarraram uamepenwit samonksre rabaniry (puc. 59):

Homep onura m, xr mg', H /XM Prc. 59

6. Ilo pesynbTaraM u3Mepenuit nocTpoifte rpachHK 3ABHCHMOCTH, CHIILI YIIPYTOCTH OT
Y/UTHHEHHSA H, TOTB3YACH HM, OIIPEJie/IuTe CpeXHee SHa4YeHNE KECTKOCTH HPYXHUHAL kw.
JoMamuee 3ananvue :

I1. 37.
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¥Ypox 30. Cuna Tpenns
Lleas: BHACHUTD POk CHAN Tpenwst. FIpoBepka AOMANTHErO 3aJaHAS.

Xop ypoxa

1. Tosropenwe. Beceaa
1. TIpu KaKoM YCJIOBH¥ HOSBJIIOTCA CHITBl YIIPYTOCTH?
2. KakuM 06pa3oM BOHHKAIOT AedhopMaIHH Ten?
3. Iouemy 6e3onacen NpHKOK akpobaTa Ha ceTky 6atyTa ¢ 60AbImION BRICOTH?
4. ChopmynupyHTe onpeneieHUs CHIIB! PEAKIIHH OTIOPAI U CHJIL HATSDKEHUA?
5. Copmynupytite 3akoH [yka.
6. BriscHute pusuyeckmii CMHCI XKECTKOCTH NIPYXKHUHH.
7. OnpeaenuTe rpaHuit TPAMEHUMOCTH 3aKoHa [yka.
II. CamocrosTemmuas pabora
Cwu. pasgen «CaMocTosTe bHbE M KOHTPOIbHEE paboThis
Omaemut x camocmosmensoti pabome

Howumep Bonpoca 1 orser

1 2 3 4 5
Bapuasr 1 B A A T B
Bapwuasr 2 r r B B B

IT1. Hayyenne HOBOTO MaTepHATA

Etie onyn BHA CHJ 3/1eKTPOMATHUTHOTO IIPOHCXOAKACHHAA, C KOTOPLIMU MMEIOT AENO
B MEXaHHKe, — 3TO CHJIN TPeHHA. DTH CHH JeHCTBYIOT BAOJIb IIOBEPXHOCTH TeJ IPH
HX HENOCPEACTBEHHOM COIIPHKOCHOBEHUH.

TnaBHag 0cOBEHHOCTL CHIT TPEHU S, OTIHYAIOMAA WX OT CHJI YIIPYTOCTH, COCTOHT B
TOM, UTO OHM 3aBHCST OT CKOPOCTH ABUKEHMHS Te) OTHOCHTENILHO APYT ApyTa.

Ixcnepumerm 1 '

TTocTaBHM KHHTY HaxXJIOHHO, ITOJIOKKM Ha Hee Kapanzamt. [TonoxuM BAOIb HAKJIO-
Ha. Kapangam ocraHercs Ha mecte. [loyemy?

TIpuyHHa COCTOMT B IEPOXOBAaTOCTH KHWTH ¥ kapanfama. OHa He3ameTHa Ha
OIIYTIb. ‘

BecuncieHHRe BRCTYITH HETUIATCA APYT 32 APYTA, AcHOPMHPYIOTCH, H He AAOT
KHHI€ HIH IPy3y CKoMb3uTh. CHJIa TPEHHSA NOKOA BHI3BAHA TEMH K& CHJIaMH B3aH-
MoeiiCTBHS MOJIEKYJ, YTO K ofkHas cuia ynpyrocta. Ipu ckonbkenny npodcxo-
ZIMT Pa3phiB MoNeKyIAPHEIX CBsasell. IHnndoska cxxmxaer cray TpeHus, Ho He Gec-
npefensHo. IIpa yBennyeRVH rMaJKOCTH CHJIAa TPeHHMS HAaUHET PacTH, o Mepe
CINIUKHBARUS NOBEPXHOCTH COMMXKAIOTCA BCe TeCHEE M TECHee M HAa PacCTOSHHMAX,
COM3MEPUMBIX C Pa3MePaMH MOJEKYN HaYHHAIOT leicTBOBATH CHJIBI MEXMONEKYNSDP-
HOTO NPUTKIKEHAA,

dxcnepumnerm 2

BosbmeM 6pycok ¥ HaYHeM €T0 TAHYTH C IOMOIIBIO IMHaMoMeTpa. Bpycok ocraer-
ca Ha MecTe. [Todemy? [IpunoxenHas ciia K 6pycky KoMIeHCHpyeTcs Apyroli cuiIol,
paBHOM 110 MOZYJTIO ¥ HANTPaBAEHHOI NMPOTHROIOIOAHO TIPHAOKEHHOIL CHLIe. JTo CHla
TPeHHS IIOKOS.

Ecau Ha Teno ne 1eHcTBYIOT CHITBL, TO CHJIa TPEHU TIOKOS PaBHA HYIIO.

Ecsam ciuna npunaraercs k 6pycKy, IpeBHICHT MAKCHMAIBHYIO CHTY TPEHNS NOKOA,
6pycok HaYHET JBUTATHCA.
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Ixcnepumenm 3

Ha 6pycox nosoxaa rpyast # IPONOMKHM THHY TS,

Yro M BuAMM? MOXYNb CHIN TPEHUS NIOKOA YBeNuuACs?

Veemrauncs sec 6pycka, yBeNHYHAACH CAAA PeaKiHH ONOPK.

F_ =mN,tnem— K03(dpHIMEHT NPONOPUNOHANLHOCTH, HIH KOXDHIMEHT TPe-
1Y ToKos. OH 3aBHEHT OT MaTepuaia, 13 KOTOPOTO H3rOTORJICHH CONPHRKACAIOMAECS
TeNa, KayecTBa o6paboTm, OT MIOMIANM X COTPHKOCHOBEHUS.

Korza reno cxoas3frT 1o OBepXHOCTE APYTOTO Tela, Ha Hero Toxe AelicTByer cira
TPEHMA — CHJA TPEHUS CKOMBXKEHUS.

TponoskumM TAHYTH 6PYCOK 32 AHHAMOMETP, NIPH PaBHOMEPHOM ABUKEHHU
nokasagus 6yayT NOCTOAHHEIMY, OTCIOA2 CIERYeT, YTo ReHCTBYET cuna, KOTO-
pasi KOMIIEHCHPYET CHAY YOPYroro IMHaMOMETPa — 3TO CUJIa TPEHHSA CKONbXKe-
HHA.

Cuna TpeHus CKOJIBKEHNS BCET/IA HAIIPaBJieHa IPOTHBOMNONOXHO OTHOCHTENbHOMA
CKOPOCTH CONPUKACAPIIUXCA TeJl, MOXYJIb CHIILI TPEHHA CKONBXEHHS 3aBHCHT OT MO-
YNt CKOPOCTH TPYIIHUXCSE TEN.

Tpenue — ABNeHHe, CONPOBOXAAIONIEE HAC Beajie H OBCIONY. B OIHRX c1yyax oHO
MOJIE3HO, ¥ MBI BCAYECKY CTapaeMCA €0 YBe/IHYHTh. B Apyrix — BpexHo, 1 MK BelleM C
HAM GopOy.

1. IlpuBenyTe NpHUMEpPH ITONIE3HOTO XeHCTBHS CHJI TPEHHA.

2. 3ayeM Ha rybKaX THCKOB M ILIOCKOTYOLER IENA0T HACCUKH?

3. J{n51 4ero Ha aBTOMOGHALHEIX ITMHAX AENAOT PeAbebHEN PHCYHOK (POTEKTOP)?
Homamsee 3aanne

11 38-40.

Vpok 31. JTaGopaTopras pabora
<HNamepenne xodPpPHuMEHT TPEHHA CKOMbKEHHA>
Lleav pabomsi: onpenenATs KoatdHIMEHT TPeHHA.
Mamepuanw: 1) neperaununit 6pycox; 2) nepepantas msetixa; 3) Habop rpysoB.

TopAnoK BRMoNHeHUA PaboThl

1. Tlonoxure 6PyCOX Ha TOPH3OHTANBHO PACTICNOKEHHYIO ACPEBAHHYIO0 TuHeliiy.
Ha 6pycox nocrasbre rpya.

2. Hpuxpenus K 6pycKy IMHAMOMETP, KaK MOXHO 60Jiee PABHOMEDHO TAHUTE eT0
BAOJb JTMHEHKY. 3aMeTrTe NIPH STOM NOKA3aHHE nmiauouerpa.

3. Baseckre 6pycox u rpys. ‘

4. K nepBomy rpy3y aobaprre Bropoii, TpeTaii IpysH, KaxAnl pas Bapemupas 6py-
COK M 'DY3H U H3MePsAf CHAY TPEeHAS. A

Tlo peaynbsrataM H3mMepeHuit 3anonkuTe Tabauny: “

Houep omura P.H M F,E.H AF  H !

5. o pesynsraTaM uamepeHuit nocTpoiite rpad K 3aBHCHMOCTH CHIb] TPEHNS OT CIIHY
ZABNEHHS U, IOJIB3YACH UM, ONPEREIIITE CpejIHee 3HaueH e KoobHImenTa TpeHms m,,. |
Homamnee aananne &

I1. 40. ‘ 3
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¥Ypok 32. I'paBuTanHoHHas cCHia. 3aKOH BCEMHPHOTO TATOTEHUSA
Hem-:uzqu 3aKOH BCEMHPHOIO TATOTEHNS, ITOKA3aTh €10 IPAKTHYECKYT0 3HAUHWMOCTD.

Xon ypoka

I. Hosropesne. Becena

1. Kakoe dyHzaMenTanpHoe B3anMoieiCTBIE ONPEAENAET CHITY TPEHNSA?

2. Chopmymmpylite onpeneneHne CHIEI TPEHHS, EPEYHC/IHTE BO3MOXHEIE BH

TPeHHS.

3.UeMy paBHa CHNa TPeRMS NOKOA?

4. Kak HaxoauTcs Cuia TpeHHS NOKos?

5. Kyza Hampap/ieHa cHJa TPeHHS CKOJILKeHHs H YeMy OHa paBHa?
1. CamocroaTennnas pabota

(CuM. paszen «CaMoCTOATENbHEIE H KOHTPONbHEIE PabOTH». )

¢

Houmep sompoca u oteer

1 2 3 4 5 6 -
Bapwasnr 1 1) B r- B T A
Bapmuanr 2 B B r B r. B

ITI. HayueHHe HOBOIO MaTepHana

TonuTky 06HACHUTS crpoeHe CONHEYHON CHCTEME], 3aHNMATH YMEI MHOTHX Be-
JIAKHX monet.

OcobeHHO BOIHOBAT BOTIPOC O TOM, YTO CBA3hIBaeT MaHeTH B CoMHIe B XAHYIO
cucreMy? OH Bcran nociie Toro, kax Konepunk enoMectuns CoNHite B LIeHTD, a Bce
TIZHETH ¢3aCTaBHII» 0OPamaThCS BOKPYT HEro.

Hrloton ceasan cuiy ¢ yckoperueM. Mmerto CoJiHile eCTeCTBEHHO CUMTATH IIPH-
yuHO obparmenns BOKPYT Hero 3eMH U r1aHeT. Ho He ToNbko NNaHeTh NPUTSTHBA-
toTcst kK Conuny. CosHite Takke NPATATHBAETCA NIaHETaMu. U InaHeTs: BaauMonel-
CTBYIOT MEXTY coboit.

Bce Tena BeenenHoit, kak HeGecHble, TAK M HaxOA#AILHeCs Ha 3eMie, TOABEPXEHE!
B3aMMHOMY NpHTSXeHmI0. Ec/i MEl He HabmoRaeM NPATSKEHNS MEXITY OKPYKalo-
MWMM [IPEAMETaM, TaK 2TO TOABKO IIOTOMY, YTO OHO CHMIIKOM chabo.

Baanmonesictsue, CBolicTBeHHOE BeeM TeslaM BeenleHHON i npoABasiomeecs B HX
B33aUMHOM MPHTSXEHHHU ADYT K APYrY, Ha3bIBAETCSH IPABHTANUOHHLIM.

IpaBuTannoHHOE B3auMOneNHCTBHE OCYIIECTBASAETCA IOCPEACTBOM ocoboro BHAA
MATEPHH, Ha3bIBaeMOTO PaBUTAIHOHHEIM NoJNeM. Takoe Hoje CymecTByeT BOKPYr
moboro Tea. Oco6eHHOCTBIO rPaBUTALIMOHHOTO TOJIS ABJISETCA €r0 BCENPOHHKAIO-
mas cnocoOHOCTb. B3auMOCBA3b Tel ¢ IPaBUTAHHOHHAIM [OJIEM XAPaKTePH3YIOT OCO-
6oit huauwdyeckoit BeMHUNHOI — rPAaBHTANNOHHBIM 3apafioM. [paBRTaHOHKRIA 3apa]
n060ro TeTa paBeH €10 Macce.

Onnoit 13 BaxHeHIINX 32134 B TEOPUH TATOTEHUA ABIIAETCA 3ajada AByX Ted. 3a-
Jlada UCCNEROBaHNS ABHKEHUA M B3aUMOJeHCTBIA BHYTPH CHCTEMH, COCTOAIEH H3
ABYX Telt, KaXJ10€ M3 KOTOPHX MOXKHO IPHHATH 32 MATEPUANBHYIO TOUKY.

Bripaxenue s cunwu tarorenus HeloToH nonylm.u B 1666 r., xoraa emy 6nino
BCETo NMHING 24 rofa.

HeioTOH yCTaHOBHII, Kax 3aBHCUT OT PacCTOSIHMA YCKOpeHHe CBOGOAHOTrO naje-
Hus. B6auan noBepxHOCTH 3eMIIH, T. €. Ha paccTosHuH 6400 KM OT ee LIEHTpa OHO CO-
crapnster 9,8 M/c?, a Ha paccTosiHUH B 60 pa3 6onbieM, y JIyHEL, 3TO YCKOpEHHe OKa3kI-
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Baercs B 3600 pas Mensme, Yem Ba 3emne. 3600 ~ 602, Yexopenne y6nmaer o6patHo

1
NPOMOPHHOHANBHO KBAAPATY PACCTOSAHHAS OT HEHTPa 3eMH. a = -
Ho yckopenue, o BTopoMy 3akoHy HEIOTOHA, IPOMOPHHOHANLHO CHAE, 2 CHAA

. m
TIPAMO POTIOPHUOHANEHA Maccam: F = %‘ .

Ecnau BeecTn K03PHIHEHT MPONOPIHOHANIBHOCTH, TO

F= Vm'—R?L (V — rpaBUTaIMOHHOA TIOCTORHHASA )

3axoH BCEMHPHOTO TATOTEHHA BepeH:

1. 1A MATEPHANLHEIX TOYEK.

2. Ans pacyeTa CIIN NPHTSOKEHHA MapooGPasHuixX Tes €0 chepHieckuM pacmpe-
ZieNeHHeM BemecTsa.

3. ans mapa 60MBIIOTD PaXyCca M MATEPUATLHON TOYKH. .

Korza HBIOTOH OTKPALT 3AKOH BCEMUDHOTO TATOTEHHS, OH He 3HAJ HH OJ[HOTO YHC-
JIOBOTO 3HAYEHHUS MACC HEGECHKIX Te, B TOM WHCIe H 3eMITH, HEH3BECTHO eMY 6bi10
3HaveHue n?cromﬂoﬁ G.

= V MOXHO HaifTH, 3Had CHTY NPHTAKeHua F Mex Xy TenaMu H3necT-

V -

HoM uacc;x 1: PacCTOSIHHEM MEXY HUMH,

Tounoe naMeperue V 6KJI0 BriepBHe mpofieiaHo B 1798 1. 3aMeuaTeNbHBM yue-
uuM Tenpn Kasengumenm. C noMomIsio KpyTHABHEIX BecoB Kasenum no yriy sakpy-
YHBAHAA HUTH CYMEN H3MEPHTD MANYIO CHITY IPHTAXEHUS MEXKAY MaeHBKIMM 1 6071b-
WHME MeTATTMYecKuME mapaMy, OmWTH noxazanu V = 6,67 - 107! [(H - M?)/xr2].

Ee ¢usureckuit cMBIC — CHUIIA, C KOTOPO§ TPHTATHBAIOTCA IBa TeNa Maccamu no 1
KT Ka)KJi0e, HAXOMAMMECH Ha PacCTOSHUY 1 M ApYT OT Apyra.

Onnrn KaBenasma 0Ka3a1y, YTO HE TOMBKO ILTAHEThI, HO U OOLIYHEIE, OKDYKAI0-
TIHeE HAC B HOBCEAHEBHO JKU3RH TeNIa IPUTATHBAIOTCA 110 TOMY € 3aKOHY TATOTEHHSI.
IV. ITorropenne.Becena

1. Kax dopMyanpyercs 3aKoH BCEMHPHOIO TATOTEHUS?

2. Yro Ha3bIBaeTCA TPABHTALMOHHOM NOCTOABHOM ?

3. Kaxos ero ¢pasmuecknif cuuicn?

4. Kaxoso ero 3Hauenne 8 cucrere CH?

5. YT0 HA3KBAIOT ITPABUTANMOHHBIM TIONIEM ?

6. 3aBHCHT M CHJIA TATOTEHUS OT CBOMCTB Cpe/ik, B KOTOPOIt HAXOAATCS TeNa?

V. Pemenne 3anay

1. Kocmurgecxkuit kopabas Maccoii 8 T Ipubauanncs x OpSHTANbHON KOCMIYecKol
ctanuny Maccoit 20 T Ha paccroanune 100 M. HaitTn ciay uX B3anMHOTO IPUTAKEHUA.
(Omasem: 1 mxH.)

2. QueHHUTS MOPANOK 3HAYCHHSI CHTB! BAAHMHOTO TATOTEHHA ABYX Kopabneit, yranen-
HBIX YT OT APYTa Ha 100 M, ecoti Macca xaxoro 13 Hux 10 000 1. (Omsen: nopsaxa 1 H.)

3. Cpennee paccrosRHe MeXKY eHTpaMu 3eMH H JIyHn paBHO 60 3eMHLIM pajiu-
ycam, a Macca JIyHui B 81 pa3 MeHnle MaccH 3emurd. B kaxoif Touke oTpeska, coenn-
- Heaomero ueHTp 3emnu u JIyHnl, Teno 6yAeT MPUTATHBATBCA UMM C OHHAKOBOL CH-
nott? (Omsem: B TOYKaX, OTCTOAMMX Ha 6 3eMHEIX PafHycoB OT LeHTpa JIVHH).
Nomanmsas pabora

II. 32, 33.
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L

Vpok 33. Cuna raxecrd. Bec Tena

Ilenv: BRIACHUTD OT KAKHX NTAPAMETPOB 32BUCHT CHJIA TSKECTH.

Xon ypoxa |
I. TpoBepka noMamuero 3a1aHHK

1. Yro Takoe gansHopelicTBHE?

2. Copmynupylite 3aK0H BCEMHPHOIO TAIOTEHHA?

3. B uem 3axmoyaercs HU3MTECKHit CMBIC FPABUTAIMOHHOI [TOCTOSHHOM?

4. Kax onpegensn I KaBenanm Ciy rpaBMTAalMOHHOLO MPHTSKEHUs NADPHKOB?

3. Tlouemy He Npr6AUAKAIOTCA APYT K APYTY NPeAMETH B KOMHATE, HECMOTPS Ha HX

TPaBHTAIIHOHHOE MPHTAXEHHE?
JlaSopamopnas paboma

1. MoHeTa HaYana CKONL3UTb H3 COCTOA-
HHs TIOKOSI C BepPUIMHH HAKJIOHHOM miocko-
ctH (Touka A). MoHeTa OCTAHOBHJIACh B TOY-
ke B. Jlokaxure, 4To x03hdHUNEHT TPpeHUA
CKONMbXKeHNs paBex p = fi/L.

2. Ionb3yscey NoyYeHHWMH Pe3yIsTaTa-
MH, oTpesenuTe KoothdALHEHT TPeHHSA CKOJb-
XEHHA MOHETHI N0 6yMaxKHOMN NOBEPXHOCTH. _— ’ -~

3. CpaBHuTe CHIK TATOTEHUA, YIPYTOCTH ¥ TPEHHA [0 IPU3HAKAM, NIEPEUHCIIEH-
HbiM B Tabmune «CHinl B MeXaHHKeD,

4. Bec Tesra npy ABMXEHHH OTIOPH HH TIOBECA C YCKOPEHHEM

[Iyers Teno naxoaurest B Kabune aHTa, ABMXKYMETOCS ¢ ycKopenueM o (puc. 70).

Cornaco 11 sakouy Hototrosa N +mg=ma

N — cuna peakimu audTa l

P = -N nio I1I 3axony Hsiorona.

P-m(g-a)

P=m(g-a) =

Ecam Teno nokources, T.e. a = 0. Bec Tena pasen cune
TAXecTH. Ecyu a# 0, Bec TeIa OTIMYAETCA OT CHIIHI TAKECTH.

Hesecomocts: ]

a=g P~m(g-g) = 0. Cocrosmne nepecomocty. Tezna He
NaBAT Ha OTOPY, Ha HAX He AeHCTBYET CILlIa PeaKiny ONOPHL. ﬁ

a

Jlio6oe Teo HaXOANTCA B COCTOSSHUM HEBECOMOCTH —
€CJIH Ha Hero AeHCTBYIOT TONLKO CHAL TATOTEHHUA. - lie
Ixcnepumenm. Ot ¢ PabpuynbiM puGopoM Mo Hese- mg UP
coMocTH, onuiT ¢ Gankoti. (B e 6anku nposenana AHpKa.
BaHKy HanOTHAMOT BOAOI, BHITYCKAOT U3 PyK, U HaBMOAAI0T, Puc. 70
IpH cBOGONHOM Najieuy BOJA Yepe3 AHPKY He BHTEKAeT.)
II. HayuyeHne HOBOIO MATEPHANA
TIpiMeHerHe TEODUH TATOTEHHA IS AHATI32 3EMBLIX ABNEHHI I03BOISAET BRISCHHTD,
o7 AeficTRIEM KaKoil CiILL, TIO KAKVIM 3aKOHaM COBEPIIAIOTCS TIaZIeHNE Tesl Ha 3eMmo.
Cnuna, ¢ KoTopolt 3eMIs IPHTATHBAET HAXOASMMecs BGM3N Tena, Ha3WBAETCA
CHJIOM TAXKECTH, 2 FPABUTAIIHOHHOE 10J1e 3eMH — NOJIEM TAKECTH.
Hamnpasnena cusia TsXecTH BHH3 K LIeHTpY 3eMJIH, B TeJe JKe IPOXOANT Yepes ToY-
KY, KOTOpast Ha3MBAEeTCH LIEHTPOM TAKECTH.
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Moy CHIIB TSKECTH HAXOMTCS C TIOMOMIBIO 33KOHA BCEMAPHOTO THIOTEHHA:
F,=V ..L‘l

h- Buco'ra TeJa HaZl OBEPXHOCTBIO 3eMIIK.

i
HJIHF V(T+h) N

F,~mg g—V‘—:g' umug=V '('fﬁ

Ycxopenue cB060HOIO NaICHHA g ABNISETCA CHIOBOM XapaKTePHCTHKOMN rpaBnTa-
UHORHOTO Noast 3emutn. OHO YHCIERHO PaBHO CHJIe, € KOTopoli 310 noste aelicrByer na
Teno exMHUYHON MaccH (1 kr). ,

C nomommo GopMyH W, = %Ri ,

Tl g, — yckopeHHe cBoGOIHOTO najeH A BOIH3IN NoBepxHocTH 3eMm Apubanau-
TenpHo 9,8 M/c?, MOXHO HaifTH Maccy 3eMan: M, = 6 - 102 kr.

Briepsuie 3to yaanock caenats lenpu Kasenmmy.

W3 hopmyan BHAHO, yTo fg 3aBucHT OT:

1. pazuryca. Paauyc 3ems H3-3a CIUIJOCHYTOCTH €€ B PasHbIX MECTaX HMEET PasHoe
3HayeHHe: Ha akBaTope 9,780 M/c?, na noaroce 9,832 m/c%;

2. mupoTH reorpaduyeckoit (3emna Bpamaercs);

3. BHcoTH Hax 3emiei;

4. nopox 3eMHOIt KOpHI.

Bec mena

Bec — OueHDb 3HaKOMOE ¢10B0. OHAKO HE HAO CMEMIHBATD JBA TIOHATHS ¢«CAIA
TAXECTH» H <BeC TeNas.

Cuia, ¢ KOTOPO# TeNIo BCAGACTBHE €10 NPHTREHHA 3emuell neficTByer Ha onopy
WIH PaCTATHBAET TIOABEC, Ha3bIBAETCA BECOM TENA,

IIpHpona CHAN TAKECTH F BEC2 PA3NIHYHA,

Bec — peayasraT B3aumoaeicTBHs. onophl 1 tena. [Ipu 3ToM Teno u onopa aedop-
MHPYIOTCA, YTO IPHBOJHT K NOABJNEHHIO CHJI YIPYTOCTH, TAKUM 06pasoM, Bec Tena 8-
ASETCHA JACTHEIM CAYJAeM CHAB YIPYNOCTH.

Hepezpysxu

Ecnn nudr gaxercs BBepx, TO P = m(a + g) T.. BeC yBeINYMBAETCAH. ITO HA3HIBA-

m(g+a) . 8

€Tcst neperpysKoii: k = 1+

TpennpoBanHu# Ye0BeK waep:mmsie-r TATHKPATHYIO NEperpyaxy.
II1. Hosropenne. Becena
1. Yro Ha3nBalOT CUITOM TAXKECTH?
2. o xaxoft GopMyie OnpeReNsIoT MOXYb CIIH TSKECTH?
3. 3aBHcHT AH ycKOPeHNE CBOOOAHOIO NAIEHHs OT €r0 MacChi?
4. Kaxopa cHsa TAXECTH B Pa3IMYHBIX TOYKAX 3eMHOIO mapa?
5. OT vero 3aBHCHT YCKOpeHHe CBOGOXHOTO majieHns?
6. Yo Ha3nBAIOT BECOM TeNa?
7. B ueM pasnmume MeXAY CHIOI TSAKECTH H BecOM Tea, AefCTBYIOmUM Ha Tes10?
8. B xakxoM caydae CHIILI TAXECTH H BEC TeJla paBHH?
9. Kax HaMeHSIeTCA BeC Tea IIPH €T0 YCKOPEHHOM JBHKCHHH ?
10. Koraa macrynaer HesecoMmocts? B 9em ona niposisasiercs?
t1. Kak u3MEHMTCA BEC KOCMOHABTA TIPA CTADTE PaKeThi M IIPH TOPMOXKEHHH TIPH-
3EMJISTIOMENoCs Kopabas?



156 Toypounsie paspabotku no ¢uauke K yuebunky L 5. Msaxumiesa, B.B. Byxosnena’

IV.Pemenne sanay
1. AsroMobHIL MACCOH 5 T TpOrReTea ¢ MecTa ¢ yckopermeM 0,6 M/c2. Hattru aumy
TATH, e KoadppHIMEHT conpoTuBierN BxkenHio panet 0,04, (Omgem: F_, = 5 xH).
2. OnpenenuTs, NONB3YSACH IPadhHKOM, KAK ABHIKETCS MOE3Z M KAKOBaA CHIA TATH
JIOKOMOTHBa, €CJTM U3BECTHO, YTO Macca noezfa 2500 T, a xoadxpuieHT COMPOTHRIE-
uus — 0,025 (puc. 71). v ‘}

(Omeaem: TIoe3n IBIKETCA PABHO- 47
33aMEITIERHO ¢ yeKopeHueM 0,2 M/c%; 20
F . =125xH)

3. Tpoaneit6yc maceoli 10 T, Tpo- 5. S :
rasich C MecTa, Ha Iyt 50 M mpuob- (
pen ckopocts 10 M/c. Hatiti xoadpu- -+ )
I[MEHT CONPOTHBIEHHA, €CIM CUIA |

1
I
|
!

Tard paBua 14 xH. (Omgem:p= 0,04). 5 L
4. Asromobuns Maccoit 3 T Tpora-

€TCA H3 COCTOSHHA [T0KOSI FIO FOPH30H- ] } t !

TaJIbHOMY HIYTH B TedeHHe 10 ¢ nmoxn 0 15 20 25 te

nelicterem cun Tk 3000 H. Omnpe- Puc. 71

JIETTHTE, C KAKNM YCKOPEHHEM JIBIOKET~

€S aBTOMOGHAL IPH P23TOHE U KaKoi CKOPOCTH OH nocmrae'r 3a ato Bpema? Koadpu-

I[MEHT CONPOTUBIEHHA aBIKeHus 0,02, (Omaem: a = 0,8 M/c*; V=8 m/c.)

5. Tpya maccoil 50 Xr paBHOYCKOPEHHO MOJHMMAIOT C IIOMOIMIBIO KaHTa BEPTH-
KaJILHO BBEPX B TedeHHe 2 ¢ Ha Bucory 10 M. Onmpesie)uTs CHITY HaTAXeHNA KaHaTa.
(Omgem: T =740 H.)

Jomamusaa pa6ora

11. 35.

\n

Ypox 34. JIsHacense Tl B rpaBHTaMOHHOM HOJIe
He)lb: PaccMOTPETh TPaeKTOPHIO ABHXEHHUA TEJ1a B TPaBMTAHOHHOM II0JIE; BhIMMC~
Juts [ 1 11 KocMidecKre CKOPOCTH.

Xon ypoxa

1. Hsyyennue HOBOIO MATEpHANA

Hon gefictBreM CHALI FPaBUTAIIMOHHONO NPHTHXEHHA [IPOMCXOAUT BpammeHue 3eM-
J1 BOKDyT Connnia, ABHKeHHe CITyTHHKOB ILTaHeT.

Tlonpo6yem pa3obpaThes ¢ KAKMMH CKOPOCTAMH JBRIAIOTCS CITyTHHKH.

Iycrs Teno RaxomuTcs Ha Kakoi-To BrcoTe H, Ha Hero co cTOpOHBL 3eMMH Reit-
CTBYET CHJIa TAKECTH, HampaBJieHHas K HeHTpy 3emsd. EcAu HayanbHasA CKOPOCTDb
paBH2 HYJIIO, TO TeJIO CBOGOAHO NAAAET Ha 3eMJNO 110 IPAMOI, BAOJNE CHIK TSKECTH.
TIpn HanuYMH POPHIOHTANLHOMN KOMIIOHEHTH TeNO0 ABIXETCA IOYTH [0 HAPaBOIHCTH-
YECKOH TPaeKTOPHH.

Hauunasg c HekoTOpoE CKOPOCTH TeNO YAARSETCA TaK GHICTPO, ¥TO He NAJAeT Ha 3eM-
mo. Y CTaHOBYTCA HCKYCCTBEHHBIM CIIYTHUKOM 3eMITH, B ABHKETCsI BOKPYT Hee 10 Kpy-
roBoif opSure — aTa CKOPOCTH NONY4HIa Ha3BaKue HePBOii KOCMIYECKOH CKOPOCTH.

Ecxu reno sanynieHo no xpyroeoit opbute ¢ nosepxnoctd 3emnu (H = 0), To

2
; Fumay; ma’ =9 &

A”IM:‘.a,: -
(R+H} ' 7 R+H’

8 mM,
(R, +Y}



Ypor 34. Jlnvixenye Ten B I'PaBHTAHOHHOM TORE 157
o’ mM, M. ‘
m = 8. 9= Jo——. g0
(R+H) (R+H} ° J R+H H=%
’ M M ’
9= vﬁ;g=l’f;ﬂ,= gR, .

IlepBas KoCMEdIecKasi CKOPOETh paBHA = 7,9 KM/C.

Ecnn ckopocTs Tena 6y €T Bhille epBoit KOCMHYECKo, TO CHJIa IpaBHTAIH 3eM-
JIM yAEPXKUT €€, HO COYTHHK OyNeT ABUraThCS TO d/nnmrrayeckol opbure. Ilpn gans-
HeitimeM YBETHYEHHH CKOPOCTH 3aIyCKa, TeNO BCE RAbINe YAUIAETCS OT 3eMJtH, IpH
3TOM 3/UTHITTAYECKas1 OPGUTA CYIECTBEHHO BHTATHBAETCA.

HaxoHen HafigeTcs Takasa CKOPOCTS, HAYHHASL ¢ KOTOPOH TeN0 CNocolHO BRIPBATE-
c5 B KOCMHYECKOe IPOCTPAHCTBO, IPEO0NEB MPUTAKEHNE 3eMIH, T. €. OHO YRATHUTCA
ot 3emnH Ha GeckoHeuHoe Gonbmoe paccrosuue. (TpaexTopus napaboaucTHIeCKas.)

IT0 BTOpast KOCMHYECKasA CKOPOCTD: §, = v—A!- =11,2xn/c .

Vyamuecs B TedeHHe 5 MHHYT paBoTaioT ¢ Y4eGHHKOM, BRBOAAT RTOPYIO KOCMH-
YECKYI0 CKOPOCTS.

Ilpu 3amycke paxeTs o cKopocThio 6onbmeit BTopoit. B sToM ciryuae TpaekTopus
runep6oOIHYECKas, HAYMHAS CO BTOPOi KOCMMYECKOK CKOPOCTH, TPAEKTOPHSA HEPecTa-
eT OHTh NEPHOAMYECKOM.

@axTOpOM, IPENATCTBYIOMNM IPaBATAMOHHOMY IPATSDKEHHIO Tell, ABISETCS UX
CKOPOCTh ¥ COOTBETCTBEHHO KHHETHIeCKas SHEPTHsl.

II. 3axpennense H3Y4YeHHOTO

1. Kakyio ckopoCTs Ha3nBalOT MEPBOH KOCMUYECKOH?

2. KakoBa TpaexTOpHS ABHXEHHS Tella C IEPBOi KOCMHYECKOH CKOPOCTBIO?

3. Kakyio ckopocTB JO/DKHO MMETD TeNlo, YTOOH ero TpaeKTopus crana napabomam-

CTHYECKOH?

4. Korna Teso ABMXETCS TIO 31HIICY ?

5. Jlaifre onpeneneHne nepHres M anores?
111. Pemense aanay

1. BerHCINTD IIEPBYI0 KOCMHYECKYI0 CKOpOCTS JUist JIyHH, ecau pamuyc JIyHu
1700 xm, a ycxopenue cBOGOAHOTO Maerus Ten ra Jlyne — 1,6 M/c.

Hano: " Pemenne: [lepeyio kocMIIecKkyio CKOPOCTb ANs

R~=1700xm=1,7. 106 » | JyHs! MOXHO-ONpeReNUTE HO thopMye:

=16m/c .
g 16m/ct 8= v% - Ho yckopeuse cBo60xH0TO nanesus

i V. — ? M
Hafm: V, Ire.‘nﬂaJIyHe' g=v¥-,

Torna npeobpasyem GoOpMYITy CKOPOCTH TaKHUM oﬁpaaou YMHGXKHM ¥ PAsIenuM
ORHOBPEMEHHO Ha pasuyc opbuTH R. .

’\M R ’ M
Honﬁgu:ﬁ= "R v?_R;

Otkyma 8,=JgR ; 8,=16-17-10° .

(Omsem: V= 1,65 xm/c.)
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Karcyxo CKOPOCTB JIOJUKEH HMETh HCKYCCTBEHHRI CIYTHHK, YTOOH ofpamaTbes
116 KpyroBoii opburre na Brcote 300 kM Haa noBepxHOCTHIO 3eMyu? Kaxos nepnoa ero
obpammeHus?

Jauo: . Pemenne: Ha cnyThHuk peifcTByeT CHla
h =900 xmM =9~ 105 M = 0,9 - 10° M| mpuTmxenus 3emnn, nog aeitcTBAEM KOTOPOH
M,=6-10%xr OH ofpamaercs 10 KPYroBoi opSuTe ¢ leHT-
R, = 6400 kv = 6,4 - 10° kM pocTpeMuTENbHEM ycKopenueM. Bekroput

= 6,67 - 10" H.M?/kr? CHJIH H YCKOPeHHs HanpaBieHkl K LIeHTPy OK-~

PYXHOCTH 110 pajycy. CITyTHUK HaXOAMTCS Ha
I BeIcoTe h Hax 3emieit, T0aToMY pagMyc opbH-

ThI MOXHO OIIpeAeHTb Kak R = R, + h.
Cornacuo B'ropouy 3akony Heiorona F =ma,,Tae no 33KOHY BCEMHPHOTO TAIOTE-

Hafi: V-2, T-?

HUS: F=y—3— . CnenoBarensto, v Z Orciona 0= Jv——
ro

M,

Hepuoz{ ogpatrxennﬂ CHyTHHKA (Bpeu§ :;1{]1'1 rlleo;g)ro obopora) R+H

r=22R 2:;R . T- 211.'!Rﬂ+H!

(Oméaem:V =74xm/c; T =103 vun = 1,72 4.)

3. Kaxyto cKopoCTh AOKEH UMETh KCKYCCTBEHHGIH CIYTHUK, yTo6n ofpamarscs
10 KpyToBoii opbuTe Ha BricoTe 600 kM Hax nopepxHoOCTbIO 3eman? Kakos nepuos ero
obpawmenusn? (Omsem: V = 7,57 ku/c; T = 96,5 MuH.)

4. Bo cKonbKo pa3 OTIHYaeTCA CKOPOCTb HCKYCCTBEHHOTO CITyTHHKA, ABMKYINENO-
cst Ha BuicoTe 21600 XM OT ToBepXHOCTH 3eMIH, OT CKOPOCTH CITyTHHKR, ABHXYIIEro-
cst Ha BeicoTe 600 kM Hag nioBepxHOCTBIO? Paguyc 3emun TIDHHATS PABHEIM 6400 xom.
(Omsem: 22 pasa MeHbIIE. )

5. CpaBHHMTb CKOPOCTH ABMKEHMSI HCKYCCTBEHHHIX CITYTHHKOB 3eMaH B Benepn
Tpu ABHKEHHH [0 OPOGHTaM, OAHHAKOBO yAANEHHLIM OT ue_H'rph mnaHeT. Macca Bene-
phi cocTapasier 0,815 Macen 3emmn. (Omsem: Cxopocts criyTuka 3emMnu B 1,11 pasa
6onbme.)

6. Kakyio cCKopoCTh MMeeT HCKYCCTBEHHRIH CITyTHHK, IBHAYImiics Ha Bhcore 300 kM
Haz nosepxHocTbio 3emum? Kaxos nepuox ero obpamenua? (Omsem: V =~ 7,73 xm/c;
T = 90,4 vun)

7. Kocmuuecknii xopabab uMen HavyanbHuil nepHop obpamenus 88 mun. Iocse
IIPOBEIEHUS] MaHEBPOB TlepHoA o6pamenus cran pasHuM 91 MuH. Kak uamennnoch
PacCTosIHKE A0 MOBEPXHOCTH 3eMIIH H CKOPOCTh ABMXeHHSA Kopabnsn? ( Omeem: Vae-
JIHYUIOCH, YMEHBIIANACH).

JomamHee 3ananne .

. 34, 3aagaum nHa c. 97 (1-3).

JonomauTensniil MaTepRan

B Te xe npeacTapToBRe rogw Kun 1 Teopua B Pocchu eule oAMH KocMH4eckuii MeyTa-
Tenb — usobperarens 0. Konapatiok. o cneuHanbHocTH M 06pasy XH3HH COBCEM NOCTO-
POHHHIT KOCMOCY YeJIOBeK — 3JIeBaTopHuit MexanHk, — 0. Konapariok uanaer B 1929 roay
B Hosoch6upcke Ha cobcTaerHBEe CPeCTBA KHUTY <3aBoeBalHe MEXIIAHETHHIX Npo-
crpatcTBe. [losmuBmancs s rayGokoit HayuHo# nepHdepyH, KakoBoit cyuranca Toraa (sce-
TO-TO ABE THICTYN) Honocuﬁupcx. K ToMy xe n0A rpuom «HM3nano aRTOPOM», KHWFa, TeM
He MeHee, M01yuuIa Xoponiyo ayaropmio. Hecoryuaitio cpasy xe nocze BoiHbl, B 1947
Tofly, oHa 6rina nepeHaaana OGopoHHANATOM,
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Koneyno, YO. Konapatiok B yeM-To, M HeMasoM, noetopui aoBoabt K. Inonkosckoro
(6bino 611 cTpanno, ecnan 6u on X He nosTopun). Ho ero metonl corceM uHBle, MOPoit
6oJee 3hEeKTUBHbBIE, TIOSTOMY 32 HUM CBOM, CTOJIb XKe BaXKHRIE BKJIAJH B TEOPHIO KOCMO-
HaBTHKH. JO. KonapaTIoKOM BHIBEAEHH OCHOBHBIE POPMYJILI TIOJIETA PAKETHl M PacCYHTaHa
Haubo/lee BLrOAHAsA TPAEKTOPHSA, IPOBENEHH 06CYKEHNS HAeH MHOTOCTYIIEHYaThiX Pa-
KET, IPOMEXYTOYHBIX 3AMPABOYHLIX §a3 b (AABHUX MOJETaX U MHOTOE APYToe. -

Ocoboro pasropopa 3acayxHBaeT npopaBoTKa METONa CTHIKOBKM HA JYHHOIH opbHTe.
To, uro npeatoxun Y0. Kounpartiok, okaszanoch HauGouiee HazleXHRIM B pellenuy npobie-
MBI BRIXOAa U3 kopabas Ha Jlyny. Jlenio paspopaynBanock B TakoM nopsake. Ocyuiectsass
NPOrpaMMy BBICAIKH KOCMOHABTOB Ha TYHHYIO TIOBEPXHOCTb, aMEPHKAHIIK B3N KyPC Ha
HCTIOJIb30BAHHE CEHATIBHOTO, OTAEIAEMOrO OT PaKeTH afmrapara (MOAYJIA), KOTOPhIH U
6811 onylteH Ha JIyHy BMeCTO TOrO, 4T06hI CaXaTh Ha Hee BECh KOPabuib,

Monynb cCKOHCTPYHPOBAH Ge3BECTHRIM aMePHKaHCKUM HixerepoM J1. XyGorom Bckope
nocne ornamienns 8 1961 rony npusniea npesuienta CIIA [1. KeHnean K HAlIHH 0 BhICaiKe
moxei na Jyny. -

Ho pot uto mpumesatenbro. Konerpyxuus [l Xy6onra nosropser peirenue 10. Koxa-
patioka, paGoTE KOTOPOTO GBUIM TIEpEBefeHH Ha aHTIMiicKuil kak pas B 1960 roxy. Ho
J1. Xy6oT MpouuTan MX yXKe ROCJIE TOTo, KaK OH TIPELIOXHI CBO# paccuet. IlosTopunocs u
OCTaNbHOE: HEMOHNMAH e, HACMEIIKH, OMBITKH 3AMONYATh — BCE TO, YTO B CBOE BPEMH BbI- °
nano u Ha gomo 10, Konapatioka.

Hun ApmcTponr, nephiit yenoBek, crynupumit Ha JIyny, 6xn B HosocuSupcke, nonH-
TEPECORANCH, £CTh AM NAMATHHK OrBiiemy kuTemo ropoga 0. Kouppatioky. Yanas, uto
NaMsATHHKA HET, BRICKa3an coxanenne. OKasnBaeTcs, PH NOCaaKe ¢ATIOJIIOHa» BO BPEMS
JIYHHOFO IyTeleCTBHS aMePUKAHIL UCTIONB30BANH oiHy U3 opmyn IOpua Konaparioka,

Ypok 35. «3dPpexTns B3aumoneiicraniis
(0606maomuil ypok-HIpa 1o JHHaAMHKE)

Iens: B unTepecHoit HrpoBoit Gpopme paccMOTPeTh pasHoobpa3Hkle B3anMHLIe el -
CTBHSA TeJ IPYT Ha APYTa; 06Q6MHTD, 3aKPENHTh 3HAHUS O 3AKOHAX IMHAMUKH | O TeX
(H3AYECKHX MIOHATHAX, KOTOPBIE CBA3aHbI C B3aHNMOAEHCTBUAMH.

Ogpopmunenue: BHCTABK2 THTEPATYPH LIS AOTIONHATEBHOTO YTEHMA.

Ilodzomoexa x ypoxy: pebara fensTed HA ABe KOMaHAL, PABHEIE 1O CUNAM, BHEGH-
PalOTCA KalMTaHH KOMAH],

Xon ypoxa

1. BerynuresnHOE CIOBO YYHTENA

B bu3uxe no cospeMeHHEIM JAHHKIM Pa3THYAIOT YeTHPe BEAA B3aHMoleHcTBHiL:
rPABHTAIHOHHOE, 3IEKTPOMATHITHOE, CIUIbHOE H c1a6oe. C HX MPOABJIEHHEM MBI BCTPE-
HaeMcA, H3yyaa SBAEHH, IPOHCXORANIMe BO Beenennoil, Ha rianerax Cosdeynoft cH-
CTEeMBI, HCCTe Ay s BEMIECTBO, XXUBYIO KJIeTKY, ATOM H 37leMeHTapHbIe JacTHIL. KnaccH-
yeckas MeXaHWKa HBIOTOHAa paccMaTpHBaeT JBa BHAa B3auMoZedCTBHIt —
IPABHTALMOHHOE ¥ 3NEKTPOMATHUTHOE,

Hasnpas Beyep no anHaMuxe «drdheKTh B3anMoznelicTsulis, MBI HMeJIH B BHAY He
TOJILKO /IBA BHJia B3AHMOAECTBYIH, KOTOPHE H3y4aioTca Mexanukoit HeoTona, HO 1
BaxHE daxT, koroprilt yerattorun HrioroH 13 Babmofennit 32 ABUAKEHEAMM TN, 2
HMEHHO: KeHCTBHe OXHOTO TeNa Ha IPYToe He SRNAETCH ONHOCTOPORHHM — TeRa B3au-
MOJIeH{CTBYIOT, coobMas APYT APYTY YCKOPEHHS.
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MHI TOCBATHAM 3T0T BeYep PaCCMOTPEHHIO Pa3HOO6PA3HEIX BIaHMHBIX NeHCTBHI
TeJl ApYT Ha Apyra. _‘

II. Paamunka <Toabko o cuiaxs

Bedywuii. Cnoso <cunas B 06nizeHHON Peur BMEeT MHOTO 3HaYEHHIt M IOMYCKAET
MHOXecTBO TosKoBaHuil. HanpuMep, 06 yIacTHHKaX JaHHOTO Beyepa MOKHO CKa3aTh:
«Bce npHHARNCH 3a PabOTY €O CBEXXRUMH CHIaMH»; «ByAyT CpaxaThCsa H30 BCEX CHIIY;
«[lobenuT B cOpEBHOBAaHHH CHIIbHEHTIH Y.

[TpucyrcrByiomue MOTYT IPHHECTHU cBOEH KOMaHe JONONHHUTEbHRIE OYKH, ecH
agyT onpenenenne Gu3AUeCKOro IOHATHA «CHAa» N IPYBEAYT IPUMEPH! PATHYHBIX
CHJI, BCTPEYAIOIMXCA B IPUPOJie, CHCTEMATH3NPYA KX 110 TPEM BUIaM: CHJIa ynpyroc
TH, CHJIa TPEHHA U CHJa TATOTEHHA.

3areM mpACYTCTBYIOIMHE 3acaymuBaoT oTBeTH. [IpapuabHLIi oTBET XKIOpH OLte-
HHBaeT OAHUM GanaoMm.

Bonpocu nepsolt komanan )

1. C caMonera Ha napannotax c6polneH rpy3s Maccoit 16
KI} KOTODBI MPHKDEIUIeH K CTponaM Jepes AxHamoMerp. (CM,
ZeMOHCTpalMOHHKH pHcyHok.) [Tapammor ¢ rpy3oM pocTi-
raeT CKOPOCTH YCTAaHOBHBIIErOCS XBAXEHMSA H JaJlee Omyc-

KaeTcs PaBHOMEPHO. Kak MEHATHCE OKa3aHUA AMHAMOMET- 0 ?
pa NpH NajieHu! rpysa?
2. Tlox neficTBHeM KaKHX CHJI 3eMIIst BPAIaeTCs: BOKPYT
CozHua 1 nouyeMy OHa <He NAXAeT» Ha Hero? 6 o}
3. Kak HyxHO MOTAHYTBb 32 KOHEWl HUTKH, BAMOTAHHOI Puc. 72
Ha KaTyIoKy, Y4TOON KaTymika:

a) yRANANACH OT SKCEPUMEHTATOPA;

6) npu6rxanach K HeMy?

Oreer 060CHOBATL PACCMOTPEHHEM CHJI M TIOATBEDIMTD OITHTOM.

Bonpocu sropolt xoManan ’

1. Yro noka3slBaeT MHAMOMETD B CUTYallMH, A306paKeHHO Ha PHCYHKE, ECIIH
CTepkeHb MMEET Maccy 3 Kr'? 52

2. [Touemy YenoBek MOXeT 6eXaTh 110 TOHKOMY
JIbAY ¥ HE MOXXET CTOATH Ha HEM, He ITPOBATHBASACL?

3. MoxHo 711 nocTaBUTh Ha Kpalf cTOMa TLI0C-

KyI0 KopolKy oT KoHeT Tak, 4To0u ee 6obmast

YacTb cBemuUBanack Hax noaoM? OcymecTBuTe

CBOE NPEANONoXKeHNe, HCIOAb3YA IPeAMEThI, BhI- Puc. 73
CTaRjeHHbIe Ha IEMOHCTPALIMOHHOM CTOJIE, HO YTO-

68! OHU 6BLTH He BUHBI 3PHTEIAM.

B orBeTe #a TpeTHil BOIPOC BTOPOH KOMaHA: MOKHO HCIIONb3OBATH ILIOCKYI0 KO- 5
pobKy M3-noJ MOKONaAHEX KOH(ET H FPy3Hl PasHOro pasMepa.

3a kaxarll NpaBUILHNIE U ONHLIE OTBET HAYNCASETCA ORHH GalL,

1. Konkype <Bruumanne: HeBecOMOCTh!»

Henb 3Toro XoBKypca ~ BHSBUTL 3HAHHA Y4EHHKOB O CTPAHHOM HA 1ePBLIi BICIAL
¢$uamyeckoM ABNEHNH: KOTIA HCUE3AET BEC Te/1a; PACCMOTPETS, BHITOMHAIOTCA HJTH HeET !
B 3TOif CHTyalMH H3Y4eHHHE Ha YPOKax (R3MIeCKHe 3aKOHOMEPHOCTY.,

Yuumens. HepecoOMOCTb — YAHBHTENLHOE COCTOAHNE. YAKRNEHME BEI3KWBAET TOT §
(baxr, 4TO MpH HANMYMH CHI TATOTEHUS Hcye3aeT Bec Tena. (DH3UKH 110 3TOMY NOBOXY

i wae

S R
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ryTAT: «B yCNIOBMAX HEBECOMOCTH BCE BHITJISIAT TaK JXe, KAk B YCIOBHAX BECOMOCTH,
33 MCKJIIOYEHUEM OTCYTCTBHA BECa, B CBA3M C YEM IIPH HEBECOMOCTH BCE BHIITIARMT He
TaK, K2K B YCTIOBHSX BECOMOCTHY.

ITpumevanue: JIns KOHKypca Hajlo HapHCOBATh Ha OJHOM 6o/bIIOM AMCTe GyMary
APYT 1IOJ APYTOM CJeAyIOlIe TeNa: MEPbeRyIo aBTOPYIKY, GapoMeTp-aHepOuN, KOCMo-
HaBTa, IVTHBYIIErO B KabiHe KOCMI4ecKoro Kopabs npy ero cBo6oAHOM nosiere, Opy-
MAHHBI AMHAMOMETD, BECHL, 2 Ha KPYTOM — H306PasnTh APYTYIO CEPUI0 PHCYHKOR, TAK
*e B CTONGHK OfUH NOA APYTHM. IT0 MOXKeT GHITb COCYA C BOAOH, HAa MOBEPXHOCTH
KOTOpOil IL1ABaET Te0; YaltHHK, HaKNOHeHHKIIT TaK, YTO U3 €r0 HOCKKA BHITEKAET BOAR,
coo0ImAMmHEecs COCYAR C ONHOPOAHOMN XKUAKOCTHIO, YCTAHOBUBIEHCA Ha OXHOM yPOB-
ne. B Bepxy BTOpOro MCTa KPYyNERIME 6yKBAMH MOXHO CACTATH HaAmUCE: < Boamoxk-
Hbl JIH B COCTOSTHHH HEBECOMOCTH TaKie CUTYaruy ?»

(ToMommuKy BHHOCAT CTEH], Ha KOTOPOM NIOCEPE/HHE TIPAKPERIeH ancT GyMarn
¢ neproit cepreli pucyskos. [IpuraamaoTes ABa y4aCTHHMKA (110 OAHOMY OT Kaxao¥
KOMaHn ). OHM JOMKHE OTBETHT: Ha BONIPOCH, KOTOPHE IOQHEPETHO 323YUTRIBAET
BeXyInHii, CBOH OTBETH B BHAE 4a» WIH «HeT» HAINCATD DAIOM C PUCYHKAMH HA CTEHAE:
OJTHH — CNEeBa, Apyroif — cntpasa.)

ii. B HeBecOMOCTH, IPH CBOGOZHOM HOJIETE KOCMEYECKOD Kopabuia, T. €. B
TI0JIETE C BRIKIIOYEHHBKIMH ABHIaTe/IsAMH:
+ 1, [Iumer 1m nepsesas pydka?
2. KocMoHaBT, NepeMemanch 1o kabuHe KOCMMYECKOTO KOPah/ifl, CRENAN HEOCTO-
POXHOE ZBUXEHHE H CTYKHYACA 0 npeamet. Ucnurrusaer nu oH Gonb?
3. MOXHO 1M H3MEPHUTD ZABJCHHE BO3AYXa B KaGHHE KOCMIYECKOTD xopaﬁ:m 6a-
POMETPOM-aHEPOHIOM ?

4. MOXHO /1 M3MEPHTD BeC TeJla OPH noMomm HPYXKUHHKX BECOR?

5. MoxHO 711 #H3MepHTb MacCy Tefla MPK NOMOILY PHYAKHLIX BECOB?

Koraa sanuce 3akoH4€Ha # XIOPH OLEHNJIO OTBETH], HA ClieHY BHHOCST eflie OfUH
TePEHOCHOM CTEHJT, Ha KOTOPOM NocepeanHe yKkperuieH Goabmoit aucr Gymaru ¢ apy-
roif cepuelt pUCYHKOB. '

3ajaHHA M THI OTBETOB AHATIOrMYHLI MPEALIAYIMM. YYuTenb TONALKO YTOYHAET
ROMPOCH

B ycnoBusAX HEBECOMOCTH:

6. I1napaer 11 Kopo6ka Ha HOBEPXHOCTH BOAK ?

7. Burekaet 11 BOA2 H3 HOCHKa YaitHHKA, EC/IM €10 HAKNOHATE?

8. Cnipasezup 11 3aKOH COOGIMIAIOMKXCSA COCYNOB?

OLEeHHBAIOT 3TOT KOHKYPC, AABasA OAYH 6ani 3a KaKIBIt BepHBUL OTBET U OZMH
6aJln 32 KaXA0€e NPaBUIbHOE 06BACHEHHE.

IV. Koskypc clleﬁc'rnne H NPOTHBOJeHCTBHE» (HMIDa Ha IepETATHBaHAE KaHaTa)

Xopoimo H3BEeCTHO, YTO He BCEra A0CTATOMHO Jerko ONPeNeNUTh CHIbL, BOSHUKA-
foll{He B Pe3YJILTATE UX B3anMOZelicTus, MoryT BO3HMKHYTS ¥ 3a6aBHbie CATYALHH,
HallDHUMep T JIOWajbio, 3anpsxeHHoo B Tenery. [lo 3akonam ¢usnky Ha Tenery u Ha
JI0MAxE AeHCTBYIOT OQUHAKOBHE 10 BETHYNHE, HO IPOTHROTONOKHO HANPaBIEHHEIE
CHJH. A oYeMY e Bee-TaKH JIOmajb Be3eT Tenery? U oTeeT, 4To 3TH CHIILI NpHJI0XKe-
HHE K P23HHIM TeJaM, He ABJISETCS Yoo TeNbHbIM,

Haitnem pusndeckoe 060cHOBaHUe HTPe Ha HepeTAruBaHue KaHara. Llexs aTo-
rO KOHKYpCa — ellle pa3 NoKa3aTh yJalaMcs, Kak TIOHHMAThb TpeTHH 3akon Hewp-
TOHA.

6 B. A. Bonkos, 10 xn.
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Yro6u HIpa Ha IEPETATNBaHHE KAHATA MMeNa I03HaBaTeThHOe 3HaYeHHe, YIUTEND
B CBOEM BCTYIIHTENLHOM CJIOBE IOJKEH CHavyasla HallOMHUTh MIPUCYTCTBYIOmMMM GOp-
MYJIHPOBKY TPETLErO 3ak0Ha HbIOTOHA, a 3aTeM NPEZI0KATE KOMaH/[aM OTBETHTB Ha
ceyomuil BOMPOC: ecTy 110 3aKOHAM (DU3MKH Ha 06e KOMAHJL CO CTOPOHH KaHaTa
JIEACTBYIOT OAMHAKOBEIE IO MOAYJIO CHJKI, KOTOPEIE HalIPAaBJIEHH! B TIPOTHBOIIONOXK- *
thle CTOPOHKI, TO KOMaHAL TOXE Ae#CTBYIOT Ha KaHAT C OAHHAKOBEIMH 11O MOZYAIO
TIPOTHBONONOXHAIMH 110 HATIPABAEHUIO CHIAMH. l'loqemy e BCe-TaKH OHA U3 KOMaH]
TIePETATNBAET KAHAT U BRIMIDHIBAET?

3arem NpoBOAUTCA COCTSA3AHNE HA e peTATHBaHKe KaHaTa. JKiopu onennpaer xoH-
KypC IBYMA GasnaMu: OfMH — 32 NOJNHEIA M NIPaBHILHKIE OTBET, APYTOi — 32 npeBoC-
XOACTBO B JIOBKOCTH H CUJIE.

V. Kouxypc «Baaumopeilicrare Ha A0poTax LIaHETHI»

IIpu noaroToBKe 32 HeAiE MO IO COCTA3AHMI YUUTEND AOIKEH OOBACHUTH YYACTHH-
KAM KOHKYPCa, YTO MM IIPEACTOUT JATh [0JIe3HbIE COBETH HAUHMHAIOIMM aBTOMOBHTH -
cram (OZHA KOMaHJa) H BeJIOCHIEAUCTaM (JAPYTasd KOMaN/a), CBA3aHHEIE C IPEeoxoe-
HHeM [OBOPOTOB, T. €. YTOOH CeNaTh ABHXEHNAE Ha 1oBopoTe Gonee 6esonacHuM. [ns
3TOr0 HeoHXOAMMO PACCMOTPETh B3aHMOAEICTBHE 3eMNH (IOPOTH), TPAHCHOPTHHIX
CPeACTE H BOHMTENS; PaCCMOTPETh CHIH, AeHCTBylomMe B AaHHo# cutyamau. Ceou
pexOMeHAALMH MOXHO HIUTIOCTPUPOBATh PUCYHKAMH.

Jins myymeil MOArOTOBKY y4YHTeENb JaeT YYANIMMCA CAeAYIOIHe BOTIPOCKL:

Komange 1

1. Ilouemy Ha noBopoTE He cleAyeT pe3ko TOpMo3HTh. IIpeanonoxum, su yxe co-
BEPIIHJIN TIOBOPOT ¥ BAPYT PELIMJIH, YTO efieTe CIMIIKOM Grictpo. Yto npousohizerT,
€ecTit BBl Pe3K0 HaKMeTe Ha Mefias TopMo3a? Y nouemy?

2. ToHIMMKY HAXHUMAIOT HA Te/ANb Fa33a, BHIXOAA H3 IOBOPOTA, HO He Ha IIOBOPOTE.
Ilouemy?

3. OnbITHEE BOARTENH PEKOMEHAYIOT IPH TOPMOXEHHH Ha CKOMbL3KOH fopore He
<BLIKJIOYATD CLEIUICHUE, T. €. He OTCOeAMHATE KoJleca Asuratens. Ilouemy Takoii eno-
co6 TopMoxenus GesonacHee?

Komanuge 2

1. Bce Buzgenu, 4To BeJIOCHEAHCT Ha TIOBOPOTE HAKJIOHAETCA. YIOJ HAKNIOHA 3aBH-
CHT OT CKOPOCTH ABHXEHHS (BO3PACTaET C e¢ YBEJTHYECHMEM) H OT PAIUYCa OKPYKHOC-
TH (BO3PACTAET C €T0 YMEHBICHUEM [IPH OHOH H TOi e CKOPOCTH ABHXEHHS),

A 32BHCHT JIH YTOJI HAKJIORA OT MacChl BEJOCHNENUCTA, T. e. ZOJKEH JM YroJ Ha-
KZIOHa GBITh OAMHAKOBEIM IIPU O/IHOH U Toll )Xe CKOPOCTH AJIS OTHA U €r0 AeCATHICTHE-
ro cuHa? OTeeT 060CHOBATE.

2. [loyeMy I BRITIOJIHEHHH TTIOBOPOTA Ha BIAXKHOM acaIbTe BEJIOCUTIEAMCT OK-

")eH NPeSYCMOTPETh NOABJIEHNE ONIACHOTO CKOMbIKEHMUA?

3. IloueMy Ha aBTOCTpafaX ¥ BEJIOCHNEAHBIX TPEKAX Y KPYIHKIX IIOBOPOTOB 0PO-
TH TIOMHOCTBIO C/leIaHK ¢ HAKIOHOM K HIEHTDY BpameHns ? )

Bexynmit 3HaKOMUT ¢ 3aaHHEM, KOTOPOE COPEBHYIOINUECS KOMAHIB TOTYYHIN
RO BCTPEYM, H NpelaraeT HayaTh BRICTYTUIeHNe. Kaxanill mosesHuit cobeT oeHnBa-
eTcst ogHuM Gannow.

VI.Konxypce «Iloeanxa s anrofyces

Bce mpucytcTBy10mUE, IOAENTMBINCH Ha GONENBITUKOB ABYX KOMaH/, MOJAHH ,
TIPEACTaBUTE Cebst raccaxupam aBTobyca. Kakastit nosyvaer Haxy Thili e Tekui mma-
PHK H JIEPXHT ero 32 HUTOYKY B JIEBO pyKe, IOJHATOH BBepX. ITHM IMAPUKOM HANO
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MOKA3aTh, KAK MEHSIETCS MONOKEHHE TENA MACCaXHPa OTHOCHTENBHO CHAeHBS (Kpec-
Ja), T. €. OTHOCHTEAbHO 3eMJIH, B Pa3HRIX CHTYAIMAX, BOSHHKAIOIHX TIPH ABHXKEHHH B
aBTo6yce; HapUMep, aBTOOYC PE3KO HIIH IIABHO OTHEIKAET OT OCTAHOBKH, PE3KO HiIH
TLTaBHO TOPMO3NT, IOIBE3XKAA K Heil; eaeT Ha 601KmOlt CKOPOCTH TIpaBwit naK ne-
BHL HOBOPOT; ABHKETCA 110 HIOCCE PABHOMEPHO H MPAMONMHERHO.

KoHKypc nocTpoeH 1o THITy H3BECTHOM AeTCXOoil HIPH Ha BHUMaHHE,

Benymmmit nndopMHUpYeT MPHCYTCTBYIONINX, KAk B JAHHbI MOMEHT €JIeT aBTobyC.

HMicopMaIpno cBoIo NOAET IMOIHOHANLHO, B ORICTPOM Temne 1 GeCTIOPSIONHO, HE CO-
6nrozas BOPAIKA H B IRIDKEHHH aBTOGYCA, € 4aCTHIM HOBTOPEHHEM OJIMHAKOBRIX CHTYALIVIA.

Bee yieHH XKIOPH CHEAST 32 TeM, Kak GONENbIHKH PEarupyIoT Ha KOMAH/K Bey-
IIETo, U B 3aKMIO4YEHHe KOMAHAAM HaUUCIAIOT OT OZHOIO A0 TpeX 621108 B 3aBHCHMO-
CTH OT YHCJIa OHIMG0K (HEBEPHRBIX TONOXKEHMI HIapuKa), IONYHIEHHRIX IIPH UCTIONHE-
HHH KOMaHJ.
VIIL, Hoasenense uroros

Harpaxzenne nobexutenelf.

Ypok 36. Ipumenenue 3akonos HeloTona
Ilea»: HayunTs pemars 3agaun o TeMe <«IIpuMeHeHMe 3axoHOB Helotonas.

Xon ypoka

I. Bonpocm xns noBTOpEHHA

1. Copmymposats I 3axon HrloToHa.

2. Chopmyanposars I 3axon Herorona.

3. Chopmynuposats III 3akon Hetorona.

4. Tlo xaxoii PpopMyre HaXOMMTEA MORYIIL CHALE TPEHHSA CKONBKEHNUA ?

5. Kyza nantpapneH BeKTOp CHJIN TPEHHSA CKONBKEHUA?

6. Kakoit npupoan cuna peakuus onopn’?

7. Kyaa nanpannieH BeKTOpP CHJK Peaki# ONOpH?

8. Ykaxmre HanpaBNeHUe CIIIH TAXKECTH?

9. JLaiiTe onpenenenue peca?
I1. Hommit maTepnan

Jina pemenns 3aja4 IMHAMKKH IieJlecO06pa3Ho HCIIONb30BATh CREAYIONMN CTaH-
JapTHEIA oaXox

1. Hsobpasure ciiH, AefiCTBYIOINHE Ha KAOXIOE TENO B MHEPHHMANLHON cHCTeMe
orcueTa. .

2. 3anmmmTe 4714 KOKAOTO Tela BTopoii 3akoH HeloToHa B BeKTOpHOI dopMe.

3. Bubepure koopautaTHte oci. (EC/M H3BecTHO HANPaBJEHYEe YCKOPEHHS, TO Lie-
Jecoo5pa3HO HATIPABHTH OJHY OCh BIOMb YCKOPEHHS, 2 BTOPYIO NIEPTIEHMKYAAPHO eMY.)

4. Hpoenupys sropoii 3akon HeloToHa Ha KOOpAHHATHEE OCH, IONYYHTE CHCTEMY
YPaBHEHHUIA JUIsi HAXOXKJEHHA HEUIBECTHRY BETHIHH.

5. Penmure cucreMy ypaBHeHwi, HCHONB3ys aHAMNTHYECKHE BRPAKCHHSA Anst Bcex
CHJI ¥ IOBONTHUTEJILHLIE YCIOBHA.
1. Pentenne aanay

1. AsTomoGuIb Maccoil 1 T noxauMaeTcs o mocce ¢ yknosom 30° o Aeiicteuem
cwint Tarn 7 KH. Haiiti yckopenue aBTOMOSHIA, CUATAA, YTO CHIA COMPOTHRIEHHS
3aBHCHT OT CKOPOCTH ABHKEHHA. Koaddunuent conporusnénns pasen 0,1. Yexope-
HHe cBOBORHOrO MAKeANs IPHHEATH papHbM 10 M/c? (puc. 74).

6’
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Hano: Pemenne: Ha meuxynuuitcss aBTOMOGIIB Ae#CTBYIOT
m=1T1=10%kr; CHUIBL: CUJIA TSKECTH Mg, HANPaBJeHHaA BEPTHKANBHO
a=30° BHH3, CHJIa peakluy, mocce N, HanpaslieHHasA BBEPX Tep-
F =7xH=7-10'H |nenmuxyRapHO NOBEPXHOCTH, CUNa TArk F,, HalpasieH-
M=01 Hast BBEPX BAOJb HAKJIOHHOMN IUTOCKOCTH, H CAUJIa TREHHA O
g=10m/c? mocce F , HATIPaBJIEHHAA [POTHBONOMOXHO ABHAKEHHIO
anmuoﬁm Bekrop yckopeHnus a HanpapieH BBEPX BAOND
Haitru: a = ? HAKJIOHHOI TUTOCKOCTH, TaK Kak JBHKEHUE aBTOMOGHIA

paBHOyckopeHHOe. Jlna onmMcaHMA ABHXKEeHHMS BHGepeM -

TIPAMOYLOABHYIO CHCTEMY KoopaHHAT xOy,
* HATPABMM OCh X BBEPX BJOJb ILIGCKOCTH, 4 0Ch
Y — NEPIICHANKY NSIPHO IUIOCKOCTH Beepx. Ha-
XOfISt IPOEK MY CRUIL TSDKECTH Mg 1O OCH X X
Y, BOCTIONB3yeMCsl COOTHQIIEHUSIMH B IPSIMO-
YTONBHOM TPEYTONBHUKE.

Kpamxoe opopmnenue pewenusn sadav

Tlo sTopoMy 3ax0rry Hslomua:

T+F +mg+F,

o0, mgsma+F F = ma(mg,_ = mg sin &)

\0 =N-mgcosa = 05N~ =mgcos

0 OTIPEIENEHHIO CHIIA TPEHUSA
F_ =MN = xmg cos 0. Otcrona: —mgsin o+ F, —nmgcos o =ma

a= F,,.—mg(sina+ucosa! , a=[H—u..u/cz:|=|ti]‘

m x2 ¢

(Omgem:a=1,13M/c2)

2. Tenera maccolt 500 xr HauMHaeT IBUTATLCA BBEPX O HAKNOHHOI fiopore. Yepes
10 ¢ or Hauana gpWKenHs oHa npoxoxuT 100 M. Onpese/uTe CHIY TATH TEJIETH, ECNH
JUIHA YKJIOHA Koporu 1,5 ku, moxbeM 100 M 1 koadibuiment Tpenus paseH 0,4. (Om-
eem:F_ = 3350 H)

3. Tenexxa Maccolt 5 KX ZBHXXeTCSt TIO TOPH3OHTANBHOM TIOBEPXHOCTH TOA feii-
CTBHEM THPH MaccoH 2 KT, IPHKDPeneHHON K KOHIY HePaCTSXMUMOM HATH, HepeKHHY-
Tol Yepe3 HemoABWXHKI 610k, OnpenenuTh HaTsSHKEHHE HHTH M YCKOPEHMe JBHXe-
HUA TENEKKH, eci Ko3QOUIMEHT TPEHUS TeNeXKH o IockocTs 0,1. Maccamu 6noka
W HHTH, a TaKXe TpeHueM B 610Ke nipeHefpeyb.

Jano: Pemenne: B faHHOM chyyae pacCMaTpHBAIOT ABHKEHHE KaX-
m, =5xr JIOTO TeNa OTAENBHO.

m, =2 Kr 1) Ha renexxy neffcTBYIOT CHJILL: CHJIA THRECTH Mg, CHUIA Pe
M=0,1 UM ILTOCKOCTH N, cuna HaTsDkenus T, cunia Tpenus F Bu6epeM

g=98Mm/c |IpAMOYroibHYIO CHCTEMY KOODAHHAT xOy' HalpaBUM ocbxmo Ha- !
IIPaBNEHHIO IBUIKEHHS TEJEKKH, 2 OCh f — BEDTHKANLHO BBEPX.

Hafrrn: . 3anumem 115 TeJeXKH Bropo# sakoH Hbiorora B Bextopro#ty
T=? dbopme: N+T +m g+F _=ma,
a-~? Ox:T, F =ma,

Oy: N m,g 0=>N= mz==1
T. K. F =wumg=ma, (1)
2) Hars THDIO M, NEHCTBYIOT ABE CHRL: CHJIA TAXXECTH m2g ¥ CHJIa HaTsDKernst HutH T,
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o Bropomy 3axony HeioToHa:

T,+mg=ma, . =
T, +mg=mp ummg ~T,~ma,(2)

T,~umg=ma,

mg~T,~ma,

Ty=T,=T=a,~a,~a.

. CrIaiBas ypaBHEHU S CHCTEMB, TIOMYYHM:
T —~xmg +mg—T=ma+ma, otxyna y
&(m,— mm.) = a(m, + m,).

Cully HaTsDKeH¥sl RHTH MOXHO OIIPENeHTh o ooy ypaBHenuo (1) vy (2)

g\, —um,

m, +m,

T=ma+mmg=m,(a+mg) T=5-21+01-5-9,8=154H.

(Omgem: T=154HH;a=2,1 M/c2)

4. lapux Maccosi 500 r, monBeIeH NI Ha HEPACTHKUMOM HUTH JUHHOM 1 M, co-
BEpMIaeT KoNe0aHNs B BEPTHKANBHON fnockoctH. HaliTi cHAy HaTsDKEHHS HUTH B
MOMEHT, KOT/la OHa o6pa3syer ¢ BEPTHKATBIO yron 60°. CkopocTb MapHKa B 3TOT MO-
MedT 1,5 m/c (puc. 76).

a=

Hano: Pemenue: T + mg = ma_ :

m=500r=0,5kKr _02_02

o =60 Oy:T—mgcosa—maw,'r.x.ltRn ay——R—-T
=15 sg=9, 5 v

v M/c;g=98Mm/c _Tfnygcasa+maw-ﬂ1gcma+m _

Hailfrn: 1 - ? V?

=m(gcoso+ T )

(Omgem:T=3,6 H.)

5. Teno maccoit m = 1 Kr, IO/IBEIIEHHOE HA HUTH JUTH-
HOii [ = 1 M, OMCHIBAET B TOPH3OHTANLHON TUIOCKOCTH ,
OKPYKHOCTD C IOCTOSHHO# YIJIOBOH CKOPOCTHIO, COBED- |
mas 106 /c. OnpenennTe MOIYIb CHIE YIIPYTrOCTH HUTH |
Fu yron o, KOTOprii 06pasyeT HUTb ¢ BepTHKANBIO (PHC.
.

Pemenne:

mg + F=ma; R =1sina;

8

ma md’
sine Jsing

Orcioga: F=

V=wR=2aVlsina,
10 F =4 72 mV?; F cos ot —mg = 0, -
mg___mg g
O = —— = e = et
O T imiol  dn*B
F=1xe-4m-1¢?- 1 u=40H =755
JomanHee 3aganue
C. 98, 3apaun (1-3).
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Vpox 37. Pemenne 3anay
HeJlb.‘ 3aKPEINNTh YMEHNA M HABLIKH pEIIeHNA 3a/1ad IO TEMe <Hpnuene1-me 3aKo-

HoB HeioTOHAY. ' .
Xoz ypoka
I m, IL
I. Ilosropenne. Becena - I
1. U306pa3nTe Ha pHCYHKe CHJIB, AeiiCTBYONIRE m>m,
Ha Tena. .
m}
Puc. 78
9. Vicaxcure CHILE 3. Teno Bpamaerca
Baron Ha noeopora HA JIHCKe.
Puc. 79 Puc. 82

4. Teno na Bepenxe 3. Teno cxarnBaerca
€ HaKJOHHO# mwnoC-
KOCTH
Puc. 80 Puc. 81 .

1I. Pemenue 3anay

Ouyenxa <3»

1. BaroHeTka Maccoit 180 xr nBuxercs 6e3 Tpenus ¢ yckopenuenm 0,1 m/c? Onpe-
AeJMTH CUITY, coobmatomyto ycxopenue, (Omsem: 18 H) )

2. TennoBoa TsAHET BaroH Maccol 2 T ¢ yekopennem 0,2 M/c? Onpegemmts cuay
TAMH TEMNOBO32, 6CHIH CHAa conpoTuBieHud asixennio 10 xH. (Omsem: 10,4 kH)

3. Teno mepemMemaioT NO TOPH3OHTANLHOM MOmAaKKe ¢ yckoperueM 2 M/c. Hemy
PaBHA CHJIA TATH, CJIHM MACCa Tefa 8 KT, a koadbuumenT Tperns 0,5? (Omeem: 56 H)

4. Kakas TpeSyercs cita, 4ToOH Tey Maccoit 250 r coobmmTs yexopenne 0,2 M/c??’
(Omeem: 0,05 H) ‘

5. OnpenennTs CHIY CONPOTHBIEHNA ABNKEHRAIO, €CJIN BaTOHETKA Maccoll 1 T nog:
Reficteuen cunnl taru 700 H npuobpena ycxopenue 0,2 M/c?? (Omsem: 500 H)

6. ABTo6Yyc, Macca koToporo 15 T, Tporaeres ¢ Mecta ¢ yekoperuem 0,7 m/c2. Haﬂ
TH CHIy TATY, ecs xo3dpduumenT Tpenua paper 0,03. (Omsem: 15 xH). i

Oyenxa «4» (;:

1. CaHKH, CKONE3HBIIHE IO TOPH3OHTAILHOM NOBEPXHOCTH, OCTAHOBUJIHCE, IPOH-|
JiA paccroguue 25 M. OnpeaenuTs Ha9anbHYI0 CKOPOCTD CaHOK, eCIH xoad;cbm.mem
Tpeuns 0,05. (Omsem: 5 M/c)

Bt e
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2. OnpesieATh CHIY JaBJieHAs HACCKAPOB Ha TION KaGNHK nudTa, ecru X Mac-
ca 150 xr: a) npu criycke ¢ yckoperneM 0,6 M/c?; 6) IpH TIOTBEME C TEM XK€ YCKOPEHH -
eM; B) IpH paBHOMepHOM JBIkeHHN. (Omsem: 1410 H; 1590 H; 1500 H)

3. IMoean, NOAXOAA K CTAHLME CO CKOPOCTHIO 72 KM,/4, HaUNHaeT TOpMO3uTh. Kako-
BO BpeMs TODMOYKEHM# I0€3/ia 0 TOJIHO OCTaHOBKH, ecliM koadduimenT Tpenus
pagen 0,005. (Omsem: 6,7 mun)

4. Teno Maccoif 5 Kr nexuT Ha nony mbTta. OnpefeauTs CHIY ZaBXEHHS TeJa Ha
nox au¢rTa: a) IPH paBHOMEPHOM ABHXEHHH; 6) IIPH CHYCKe ¢ yCKopeHUeM 2 M/c? B)
IpY TIOXBEME C TeM e 10 MOXYMO yckopenueM. (Omaem: 50 H; 40 H; 60 H).

Ouenxa «5»

1. lano: m, = 10 kr; m, ~ 3 kr; m, = 2 kr; M =~ 0,2 (puc. 83). r_l"—’)

Haiiru: 3, T,, T, m, T
(Omsem: 2 M/c%, 40 H; 16 H) m,
2. Ha xoHLaX HUTH, TepeKHHYTOMH Yepe3 HeNOABHKHEIA T,

6110k, HoABeINeHK Tena MaccaMy m = 240 r kaxpoe. Kaxyio
Maccy m, J0JKeH HMeTh JOGaBOYHHIH IPys, NON0KEeHHbIH
Ha OJHO H3 TeJl, 4TOGH KaX 108 M3 HUX TIPOMLIO 32 4 C MyTh Puc. 83
160 cM? (Omsem: 9,8 1)
3. C KakHM yCKOPeHHeM JBHXETCH CHCTEMa, eCITH - I~
m = 1 xr i xoapurment Tperns pasree 0,2 (puc. 84)? ( rrrrrrrrrrrri
KaKOBHI CHIILI HATSKEHHS HUTEIH ? \ m ﬂ
(Omaem: 2 m/c;12 H; 16 H) \ m 2m [
\
\

| ——

4. bpycox Maccoit m, = 200 r noa neficrereM rpy- -
3a Maccoif m, = 100 r mpoxoAT H3 COCTOAHUSA IOKOK
nyTs 40 cM3a 1 c. Haifru xoadvpurment 'rpemm 6pyc-
Ka 0 IJIOCKOCTh (pHC. 85).

Puc. 84

(Omsem: 0,38) [—

3apauu nosmmenHol TpyAHOCTH 11771777rrr77

1. Teno mMaccoff 3 kr nmagaeT ¢ BRICOTH 3 M Haf NOBED- mi . 4
XHOCTBIO CHEra ¥ NpoGHBaeT B HeM siMy ry6uHoi 30 cM. m2

Cuauras RBUXKEHHE Tella B CHETY H B BO3TyXe paBHOHEpE-
MEHHRIM, a CHJIy CONPOTHRJIEHHS BO3xyXa pasHoif 13 H,
oIIpeieITh CHIY COMPOTHRIEHHS JBIDKEHNA TeJIa B CHe- Puc. 85
ry. (Omsem: 200 H)

2. Ha mraHre yKperuieH HeBeCOMRIiT 6/10K, Yepes KOTo-
PHIA [IEPEKHHYTa HUTH C IBYMA IPY3aMH, MacCRl KOTOPRIX
m, =500 r u m, = 100 r. B rpyse m, umeercs oTBepCTHE,
yepe3 KOTOPOE HPOXOUT mrraHra. Cuia TpeHHs Tpysa o
IITaHTy NOCTOSTHHA | paBHa 13 H. Haiitu ycxopenue rpy-
30B ¥ CHJLY HATSKEHHS HUTH.

(Omsem: 1,6 M/c%; 4,2 H)

Jlomanmiee 3afanue
IosropuTs 1. 19-27, 3agayn cTp. 98 (3—4)
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Vpok 38. JIaGopaTopuas paGota «/{sixenne Tena N0 OKPYIKHOCTH HOJX
AelicTBHEM CHJIbI THXXOCTH H YHPYTOCTHY

Lleas: y6ennTsest B TOM, 4TO IIpH ZBHXEHHH TeNa 110 OKPYKHOCTH 101 AeHCTBHEM
HECKONLKHMX CHJI HX PaBHOZeCTBYIOMAs paBHa MPOH3BEAEHUIO MACCHl Te/la Ha YCKO-
penuie F = ma (Ha npuMepe KOHUYECKOTO MaATHHKA).

Obopydosanue: 1) auHaAMOMETP; 2) Yachl € CEKYHAHOMN CTPENKOI HTH CEXYHAOMED;
3) auneiika u3aMepHUTENbHas; 4) TPy3 3 Habopa o Mexaruke Maccolt 100 r; 5) mTarus
na6oparopHELii ¢ KoabIIOM; 6) NpoYHad HUTE; 7) THCT GyMaru ¢ HauyepyeHHON Ha HeM
OKPYKHOCTBIO paguycoM 15-20 cM; 8) TpancnopTap.

Hucmpyxyun

Ha xoHneckuf MaATHUK AeHCTBYIOT ABE CHABL: CHJIa TAXKECTH ING U CHJIA YTIPYTo-

cmi F_ . VX paBHozelicTBylomas paBHa Fz- mg+F . CuanaF coobmaeT MasTHHKY

LEHTPOCTPEMHTENIBHOE YCKOPEHHE g = 1;112 (R - pagByc OKpYXHOCTH, 110 KOTOpO#
ABHXKETCA rpy3, T — nepuox ero BpameHus). -
4 2

Takum ofipasom, B pabote HeoGxoauMO CpaBHUTH CiTy FC ipou3BeieHneM m 4—;1@ .

Jina BuimosHeHns paboTs cOGHPAIOT YCTAHOBKY C KOHMYECKHM MastTHikoM. K kon-
Hy IITaTHBA OABEMINBAIOT Ha HATH rpy3. J{n1s 3TOro BepxHuit KOHEL HHTH NPOAEBAIOT
B OTBEPCTHE KOJIbLIA IITATHBA H 3aKITHHMBAIOT 320CTPEHHOMN CIIMYKOM.

Ha crone nox MaATHHKOM PACTONaraioT MHCT Gymaru ¢ HauepuyeHHON Ha HeM OK-
pyXHOCTBIO. IleHTP OKPYXHOCTH pacnoaraloT Ha OTBeCHOH JIMHHM, Ipoxoasmlel ye-
pe3 TOUKY IoABeca MaATHHKa. 3aTeM MasTHUK PHBOASAT BO BpalaTeIbHOE ABHXKEHRE
B FOPH30HTANBHOM [UIOCKOCTH, B3ABIIHCH ABYMS NATLIAMH 33 HUTD Y TOYKH I10J[BECA.
Pamiyc Bpalnesns MaATHHKA NOAOHPAIOT PABHHIM PagHYCY OKPYXHOCTH.

Tlepuoa BpalueHyst MASITHUKA M3MEPSIOT YACAMY € CEKYHAHOM cTpeskoit, Iipu atoM
OFMH YYEHNK CJIE[NT 32 CeKyH/IHOH CTpesnKoi, APyrofl — BpanlaeT MasTHHUK U BefeT
cueT 060pOTOB 3a OAHY HJIM ABE MHHYTHL. 3Has BPeMs U YUCJI0 060POTOB, BRIYHCISAIOT
TIepHO/| BpalleHns:

T=-t—
N

TloacraBasior nonydentnie nanHuie (R, m, T) B npuBefileHHY0 Bhillle GopMyay H
HAXOIAT BeNHYHHY ma. ’

PasHOAeHCTBYIONIYIO CHUII TAXECTH M YIIPYTOCTH MOXKHO Hal TH HECKOJIbKUMH CI10-
co6ans, HanpuMep:

1. Ua coornomenna h = [ cos @, rae | ~ A1MHa MaSTHUKA; @ ~ YTOJ OTKJIOHEHUA
MaATHUKA OT NOJI0AEHHS PaBHOBECHS.

2. UaMepenneM cHibl F ¢ TOMOMIBIO AMHAMOMETDa. B aToM c1yyae MasTHHK OTTH-
TUBAIOT OT NOJIC)KEHHA PABHOBECHS HAa PACCTOSIHUE, PaBHOE PaIHYCy OKPYXHOCTH R, #
CHHMAIOT NoKa3anus AuHamoMerpa. [Tocnennuii criocob uamepeHus CWIK JaeT Hau-
MeHbIIYIO TOTPEUIHOCTD, TAK KaK B 3TOM CTy4ae OHa ONPERENAETCS TONLKO MOTPEUIHO-
CTSMH JUHAMOMETPA U OTCUYETA.

ConocraBnsisa peaysbsraTh wamepeHus F 1 ma, yGexaaiotes, 4To OHu 611M3Kn MeX-
ay coboil. OTHOCHTENIbHYIO TIOTPEIUHOCTb KOCBEHHOTO M3MEPEHHA CHJIb BHIABIAIOT

Ha OCHOBE COOTHOmEHHs COSA = AR . S
F  4n’'m0*1 4p*d*1°
Haxonar no popmynee, =¢ +2¢ +e
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3nmecn e ~ 2 % — OTHOCHTENbHAS [IOrPEIIHOCTD, C KOTOPOit HaM HIBECTHa Macca
rpy3a O MeXaHuKe; — — FPaHMIA caydaltHoil MOrpemBoOCTH HaMepeHHsl BpeMeHH
Pt
TIpu MaJbIX Yri1axX OTKJOHEHNs! MAATHHKA MOXHO CYATATE, YT0 ¢, = 0, TaK Kak re-
PHOJ €ro He 3aBHCHT OT yria orkioHeHus. [Ipu gocTatoyHO LIMHHON HMTH MOXHO
YMEHBIIHTS €, N0 TAKOTO 3HAYEHUA, UTO CyMMol (eM + e, ) MOxHO npere6peyn mo

t

CpPaBHeHHIO CO CTywailiHol norpemrocTbio F=m 7 R (¢popmyna, xotopas BHo-

iy

ty "

Tpanuua cxyyaiiHON NOTrPEMHAOCTH COCTABSET: IPH OAHOKPATHOM IPOBEAEHHH
omnrra — 17 %, npu gsykparsoM — 12 %, npu TpexkpatHoM — 10 %.

B 3aBHCcHMOCTH OT YHC2 ONKITOB 1O BRIYACJIEHHOMY 3HaYEHHIO IPOM3IBENEHUA Mma
HaXOJAT rpaHHLIL abcomoTrOM norpemuocty A F = e (ma)

CHT OCHOBHOI#! BKJIaJ B norpemHocTs). [Toatomy Er

¥pok 39. Pemenwe 3anay no Teme «IlIpumenenne sakonos Helotowar
llenb: 3AaKPENUTh YMEHKA H HABHKH DEIIERNs 33124 110 TEMe «Hpuueﬂeﬂue 3aKo-
HoR HuloToHa»,

Xon ypoka

I. Mosropeune. Pemenue 3anau

T pnmenenvie saxosos Helorona.

1. Ha ogropoasmif cTrepxeHb, HAXOAAIMNACA Ha IMIafikoif TOPH3OATANLHOM ILIoc-
KocTH, aeficTBYIOT ABE critd F, u F,, MpusoXeHHbe K er0 KOHLAM W HalpaBlieHHhe
BJIONTb CTEPXKHS B IPOTHBONIONOKHKE CTOpoHbL, JmiHa crepaua /. Cuutas, uto F, > F,
HaitguTe BenwuHHy T CHAL HATAXEHUA CTEPKHA B CCUCHHH, HAXOAAMEMCSA Ha PaccTo-
SHEH X OT KOHIA, K KOTOPOMY fpHaoxeHa cuna F,.

2. Beronnyio muty Maccoii 500 Kr morbeMHBIH KPaH PABHOYCKOPERHO HOXHHMa-
€T BEPTHKANBHO BBEPX C yckopenueM a=0,6 M/c?. BruucsmTe permuuny T CHIN HaTs-
XEHHs TPOCa, H2 KOTOPOM noJseieHa mwakTa. (5300 H)

3. ITlodep aBTOMOGRASA PE3KO 3ATOPMO3HI NIPH CKOPOCTH 7,;=24 M/C. Uepes kakoe
Bpems T anromobns ocranosurcs. Koadpruuent tpenns ckonsxenus m=0,6. (4 ¢)

4. Jins paBHOMEPHOrO ABHXEHUA CaHOK Macco#t 80 KT o ropH30HTATbHON miroC-
KOCTH K CAHKAM NIPHJIOXHAH CHTy BenmuuHolf F=100 H nox yraom ¢=30°  ropuson-
Ty. Beraucute KoahduimeHT TpeHHs CKOJIBKEHHR M CaHOK N0 MiockocTH. (0,11)

5. UTOGH TAHYTH CAHH C IOCTOAHHOMN CKOPOCTBIO 10 TOPM3OHTANLHO JIOPOTe HAZO
TIPHKIAABIBATS CHTY Bempuutol F, = 490 H nog yraom o, =60° k TOPU3OHTY HITH CHITY
F,=330 H noa yrnom o,=30°. Onpenenure Maccy canett (198 x2)

6. Jlepsrast ropa COCTaBJISAET € FOPH30HTOM yrou a=30°. [To He#t cHu3y BBepX myc-
Kator maii6y, KoTopas 3a t,~2 C IPOXOAUT paccTosHue S=16 M, oce yero ocTaHaBAR-
BaETCA M cKoAb3NT BHH3, Kakos koadpHIMEHT TPEHHSA CKOMbKeHi s m a6l 1o by,
CxonbKO BpeMEHH &, INTNTCA cockanbannanve. (0,35, 4 )

7. K KoHIaM nerkoit HepacTAXUMON HUTH, NEPEKUHYTON Yepe3 rIAXKUY Henox-
BHIXKHEIT 610K NIPUKpeNieHtl [Ba Tela Maccoit m =240 r kaxaoe. Boauciaure Maccy
/Zlm no6aBoyHOrO rpy3a, KOTOPHIi CAEAYET NOJOXUTH Ha OJHO M3 TeJ, YTOOK! Kaxzoe
H3 HUX TPOmLI0 3a ¢ = 4 ¢ myTs S=160 M. (10 2)
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8. Ha kaxyto semrany [P yMeHLIINTCA Bec aBTOMOGILIA B BRICITel TOTYKE BRITYKIIONO
. MOCTa 110 CPABHEHHIO C €70 BECOM HA TOPH3OHTAJILHOM A0POTE, eCHIM PaZuyC KPHBUIHE MOC-
Ta R=100 M, Macca aBTOMOBIIISI m=2 T, CKOPOCT €10 JABHKeHHS 7=72 KM/, (8000 H)

9. I'py3, noABenIeHHK Ha HUTHA ANHHON 60 CM, ABHKETCA PABHOMEDHO 110 OKPYX-
HOCTH B I'OPH30HTaNbHOY ILTockocTd. KakoBa cXopocTs v IPy3a, ecAH BO BpeMs JBH-~
JKEeHUs'HUTh 06pasyeT ¢ BEPTHKANKIO TOCTOAHHMIM yron a=~30°. (1,6 #/c)

10. Camouner fenaeT «MepTBYIO NeTMo» paguycoM R=255 M. Kakyio HauMeHbmyo
JI0 BETHYHHE CKOPOCTD ¥ OKEH HMETH CaMOTNET B BepXHelf Touke NIeTay, YTobul et-
YUK He IOBHC Ha PEMHAX, KOTOPEIMU OH IPUCTETHYT K Kpecay. (50 m/c)

Jomamuee aananne
HosTopuTs I 19—27; NOArOTOBUTCA K XOHTPOJIBHOM pabore.

Vpok 40. Koutponsnas paGora no reme
«/InHamMuKka MaTepHAIbHOMN TOYKHY
(Cwm. pasgen «CaMOCTOATEILHEE H KOHTPOJIBHEIE pabOTEI».)
OrtseTr X KOHTPONLHOMH paboTe

Homep sonpoca H orset

i 2 3 4 5
Bapmanr 1 B b B b r
BapuanTt 2 B r B B A

BapuanTt ypoka 28. KoutponsHas pa6ora no teMe
«JIAHaMHKA MATEPHATLHON TOMKHS -

(Cwm. paspien «CaMocToATEMLHBIE H KOHTPONBbHEIE paGOTH».)

YyeHHK BBHITIONHAET OAHH H3 TPeX KOHTPONbHEX TecToB I, IT nau IIT (nopuimen-
HOI0) ypoBHs CNOXHOCTH. JIis aTTecTalMy Y4EHNKA HeOOXOANMO BHITIONHATS TECT |
YPOBHS CJIOXKHOCTH. ’

Omaeembi x xonmponvroi pabome :

Bapuanm 1 Bapuanm 2
1.8xH 1.20 /¢ -
2 =44H 2.=2050 H
3. =1Tu 3 320,5 M/C
4.=63kH 4.33u/c
5. Boxee 0,2 5.023¢
6. 1 m/c? 6.=3c¢

Ypok 41. VImnyasc MaTepuanmsHolt ToykH. 3aKOH COXpaneHHs HMITYAbCA
I]ean: naTh NOHATHE IMITYIBCA TENA: MAYYHTH 33KOH COXpateHHs MMITYIbca, TIOKa-
3aTh €10 NpaKTHYECKOC MPHMEHCHHE.

Xon ypoka

I. Ananua xouTpoashol paborit

I1. May4eHHe HOBOTO MaTepHaia
Bropoit sakon HeioToHa ma = F
VIMnynsc — BEKTOpHAS BETHYHHA.

LR
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Moxno 3armcats 11 3akon Helorona Ap = Ft

Honarue uMIynbca 6uuio BBeeHO B HH3UKY PpaHIyscknM yyeHbM Pene Jlexap-
toM (1596-1650).

Ixcnepunenm 1

> JlBe TeJIe)KKH, KOTOPHIE ABHTAIOTCA APYT Ha apyra. [Tycrs nx ckopoctu V, mV,,, a

Macchl m, # m,. Ilpene6perast BHEITHHME CHAAMH (CHION TPEHHS, TSIKECTH U T. X.)
JAHHYIO CHCTeMY TeJl CUHTATh 3aMKHYTOi.

ITo I1I 3akotly HeloTona

F=-F,; md,=~m,; mVi-Ve) _ M-_.(V,-gg_V,); ”’1‘71"”'1‘7m=_mz‘72+m2‘701
t

Tlonyuaem saxoH coxpanenus umnymcam,V, +m\V,=mV, +mV

CyMMapHHIfl MMITYIBC 3aMKHYTOH! CHCTEMH TN OCTaeTCs OCTOAHHRIM MPH JI0-
6LIX BIAHMONEHCTBHAX TEJX CHCTEMH MeXAY coboii.

Bce peanbHhle CHCTEMH Be ABASIOTCH 3aMKHYTHME, 3aKOH COXPAHEHHSA MMITYJIbCA
BHINONHAETCA AN MOGHX cucTeM — 6yAb TO KOCMMYECKHE TeNa, ATOMK HAH 3JeMeH-
TapHble YaCTHIIH.

Bonbmioe 3Ha4eHHE UMEET 3aKOH COXPaHEHHA HMITYTBCA JNIA HCCSA0BAHUS PEaK-
TABHOTO ABAXEHWS.

Sxcnepumenm 2

Hanyitre nercknii peaunoBrii mapHx K ottrycrute. IIlapyk cTpeMuTeHO B30Bb-
€TCA BBEPX.

Ixcnepumenm 3

TTpobGefiTe 6anKy rBO3EM, 2 HATIDOTHB OTBEPCTHS CAENAIITE ellle OAHO, ALIPKH RO
xHB 68iTh Kocke. Hanefire poxy. Banka mpuaer B gpixenue.

3T0 NpAMEpPH PEAKTHBHOTO ABHKEHHS.

Peaxmusioe dsurcenue — IBUREHHE, BOIHMKAOINEE IPH OTACAECHIHE OT TeNa € He-
KOTOPOI CKOPOCTBIO Kako#-nKH60 ero yacTy.

BaxHEM IPHMEPOM PEAKTHBHOIO JABMKEHHS SBASETCHA ABIKEHUE PaKeTHL

Oraensometics 4acTbio Tea (PaKeTH) IPU TaKOM ABMAXEHHH ABIAETCA CTPYA I0-
PAYHX ra30B, 06pasylouXCa MPH CropaHnH Toranea. CTpys Fra3oB B OZHY CTOPOHY, &
pakeTa B IPOTHBOMONOKHYIO. :

[11. 3axkpennenue H3YYEHHOIO

1. YTo Ha3HBAIOT HMITYJLCOM TEJIa B MUHYCOM CHIIBI?

2. 3anumuTe GOPMYAY HMITYIbCA Tella.

3. KakoBa eMHHIIa H3MepeHHs HMITYAbca Tesla B CU?

4. Yro TaKoe 3aMKHYTaA CHCTeMa?

5. ChopmymipyHiTe 3aKOH COXPaHEHMAS DHEPIHH.

6. Kakoe [pnsxenie HA3SWBAKOT PEAKTHBHRIM ?

7. Ha xakoM 3akoHe OCHOBAHO PEAKTHBHOE JBHKEHHE?

8. OT 4ero 3aBHCHT CKOPOCTD PAKETRI? -
1V. Pemenue aagay

1. JIBDKHHK HAYaX CIYCK N0 MIOCKOMY CKJIOHY, HAKJIOHEHHOMY K TOpPH3OHTY 1oj
yraoM o = 30°. Cunras, uro xoabduuueHT Tperns ckonbxerns p = 0,1, a yckopeHue
¢BoGoHOIO nagenus g = 10 M/c?, BHUHCANTE CKOPOCTH V, KOTOPYIO OH npHobpereT
yepe3 T = 6¢c. (Omeem:V = g(sina — pcosa) T= 25 m/c)

2. Tipn GopMHPOBAHNH XeNe3HOZOPOXKHOIO COCTABA TPH CHETUIEHHBIX MEXIY CO-
6oit paroHa, ABHXYTCA CO CKOPOCThIO V, = 0,4 M/C, CTAIHBAIOTCA € HEMOABHXHEM
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BarOHOM, M10CJIE 4Er0 Bee YeTHPE BaroHa MPOJIOJKAIOT AIBUTaThCsE B TOM 36 HanpasJe-
HHY ¢ OAMHaKOBOM CKopocThio V. OrpeaenuTte 3Ty CKOPOCTD, €CJIM MACCH BCEX Baro-
HOB oauHakoBsl. (Omeem: V =3/4V, = 0,3 mu/c).

3. Ha copTHPOBOMHOM yalie XKeNe3HOAOPOKHOM CTAHIMH BaroH 1, IBMxkymHiics
co ckopocThio V, = 1 M/c, CTAIKMBAETCA H CHEILIAETCA C BATOHOM 2, IBIXKYIHMCS B
TOM e HalpaBAeHHH co ckopocThio V., = 0,5 m/c. ITocne cuerutenus o6a Barona Apo-
JIONIXKAI0T ABUTATHCA B OXHOM HatipaBsieHnH. TIpn 3T70M CKOPOCTL BaroHOB cpasy noclie
CTONKHOBeHMA paBHa V = 2/3 M/c. OnpeieuTe OTHOWEHHME Macc m,/m, BaroHos 1'n 2.

"2
(Omgem:m,/mf- V-V, = 1/2)
4. fnpo, neTeBIlee B TOPH3OHTATLHOM HATIPaBJEHHH O cKopocTsio V = 20 M/c,

PasGpBANOCH Ha ABE TacTH. Macc ockonkoB m, =~ 10 kru m, = 5 kr. CKOpOCTh MeHb-

miero ockonka V, = 50 M/c # HanparTeHa Tak e, Kak H CKOPOCTh SApa A0 PasphiBa.
Onpenennre BenMuuny V; CKOPOCTH H HAaNDaBJieHHe ARMXKeHHA GOJIbIIETo OCKOMK2.
(Omsem:V = (1 +m,/m)V - m,/mV, = - 15 M/c, Hanpannenne ocu X coBnagaer
C HaTIpaBJieHHeM BekTopa V)
JloMamuee 3ananne
11. 41, 42; c. 109 3apaum (1-2). i
Jonommrennnnii MaTepHan

C. I1. Koponee (1907—-1966)

Teopemusc xOCMONGEMUKI, KOHCMPYKIMOP, OP2AHUIAMOP

Cepreit [Tannobru Koposes poanncs 30 nexaSpa 1906 r. (o HoBoMy cTumo — 12 ssHBaps
1907 r.) 8 2Kuromupe. Ero orely Iasen SAxornesuy 6nu1 yuureneM ciosechocTH. [Tocsie Toro kak
oTia nepesenn B Kues, Mats Cepresi, Mapust HHKoTaeBHa BMECTE € HUM YeXallH K ee POAWTEIISM
B Hexwn. B 1916 rony Mapust HukonaepHa passenach ¢ 1epBhiM My»eM, T0C€ 4ero BhIlLIA
3aMyx 32 yrokenepa Ipuropus Miaiinosia Bamanmra. Vx cembsa nepeessaer 8 Oneccy.

B 3ameyare1bHOM IPUMOPCKOM ropojie MPOLLTH OTPOMECTRO M 10HOCTh Cepres.

B 1922 rony natnaauatuneramit Cepreit Kopones nowen B aByxroanunyio npodeccu-
OHANBHYIO Koy Ne 1, Kyza 6panu M noppocTKoe. TaM NpeNoaBanH odeHb CUAbHEIE YU~
Tens. 3a 2 roga Cepreit nosysui HacTosuee cpeinee o6pasoBaHHe.

B 17 ner Koposes yexan y4uthes B Kuebckuii nonurexnuyeckuit MucTHTYT. K ToMy
Bpemeny Cepreii yXe cipoeKTHpoBa CBOif nepBrIii nnanep, IIpoekT nerkomoTopHOTO ABYX-
mecTHoro caMoJieTa CK-H (o nepBhiM 6ykBam ero uMeHH M draMuauu) GBLT NOCTPOEH M
MPOXO/UJ IETHBIE HCTILITARHA. - )

B 1929 r. Kopones okonuwt MBTY, nonyuns npodecciio HHXeHepa-a3poMexaHHKa, a
» 1930 oH 6e3 oTPHIBA OT TPOM3BOACTBA OKOHYHA MOCKOBCKYIO IIKOJTY IETYHKOB.

B 1932 r. Cepreit Kopoaes xenuncs Ha Kcenuu BunuenTtiuu, ¢ KoTopoit yuniacs B
Onecce. B 3tom xe rony Kopozer BMecTe ¢ Hannepom opraunayet onuy m3 nepsnix 8 CCCP

PaKETHBIX OPraHH3alHii — rpynny H3ydeHus peaktHshoro ABwxenus (TUPA) npyu Lent-

paneHoM Cosete Ocoasuaxuma.

B 1933 r. oTkphiBaetca PeaxTHBHEIT HayuHO-HCCTenoBaTenbckHi nHeTHTyT (PHHH).
B rero sxonar PUP u Jlennnrpajckas I'azoaunamuueckas nabopatopus (TIJT).

Cepreii [Tanosny Koposnes 651 HazHaueH 3aMeCTHTENIEM HauaIbHUKA HHCTHTYTa. Ye-
pe3 noxropa rona Koponera ro muxomy ykazauuio H. Byxapuna ocso6oxzaaor ot obs-
3aHHOCTEH 3aM. AMPEKTOPA M HANPABJIIOT CTapIUMM HHXKeHepoM B rpynny. B 1938 r. ato
cmacio Kopotena, Korjia HadalsHHK HHCTHTYTa KaeliMeHOB M JIaHreMax HOXyqHIIM CMepT-
Huif nprrosop, a Kopones — «scero mmniby Cpok.

2
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B 1934 r. rnina nepsas U eAMHCTBeHHad KHHra Cepres Kopo.nena. KHKra HashIBANACh
«PakeTHHi noseT B crpatoctepes. ’

-B kouue okrsibps 1935 r. nayuso-Texuuuecknit coser PHUU npencrasun Koponesa k
asan#Io nipodreccopa o cieuuabHocTH <KpeLiaThie M Geckpbiitie pakeTsis. Ho axcneprHas
MatlHHOCTPOUTEAbHAA KOMHCCHA OTKJIOHHMIA MPHCBOEHHE HayYHONO 3BaHus podeccopa.

=B 1938 . BO BpEMA CTEHAOBBIX UCTIHTaHUIT pakeTH «212», KopoJies nojiyyaer paHenue
nrojony. O noaro fAedusncs B BoTkHHCKoi-GorpHMILtE.

HakanyHhe 2-0#t MHpoBojt 0iiHE 01 yyacTByeT B coafiaium camosnera «TY-2». B 1957 r.
Kopores y9acTsyet B 3anycke nepBOro HCKyCCTBEHHOTO CITYTHHKA.

K.3. Huoaxoscxuii

B counnenusix K. Iinonkosckoro 6eina pa3pepHyTa jasekas MPOrpaMMa OKKYTalluK
MHDOBHIX NPOCTPAHCTB. B ero KHUrax npexycMOTPEHO (M He TOJIBKO /LISt IEPBBIX 1IaroB)
TIPaKTHHECKH BCe: NMOINOTOBKA K [OJIETY, CTapT, CaM NOJET, TTOCAe/YIONasd MHOTONIAHOBAs
pafora kocmonasToB. Ha yaussienve npo3opauso, ABXe TPOPOYECKH, PACNMCAHK TIOBEAR-
Hue KopabJist U «TIACCAKHPOBS, MAHEBPHI, YCHOBHH, Kakue cOYAYTCH 1O Mepe NOTpyXeHHS B
KOCMOC, PeXUMH PaboT M T. 4. 3arAsHy  yueHbtil M B JTbHHE JajIM HACTYILICHUS HA KOC-
MOC, KOTAa HAYHeTCs ero ofxkupanye... C10BOM, HANKCaHa IOANMHHAN «KOCMHYECKAA SH-
LMKJIOTIE AU, CBOETO POJIa PYKOBOACTBO K BHE3EMHOMY CTIOCO6Y XH3HH.

VaMUBAAET, CKOJh TOYHO HAI BEAMKHIt 3eMIAK OMPEIENAT HE TONLKO OBl KOHTYD |
MPOpHIBa B KOCMOC, HO H ero KOHKpeTHHe aetany. He cyyaliHo, 4To kocMoHaBTH ofpatiia-

"JIMCH K HeMy 3a PASbSICHEHHSIMH, TIUATENBHO H3y1as ero paboTH.

1961 ron. B MockoBckoM JoMe yueHsix — mpecc-kordepeHuws. B Haburom 10 kpae
3ase AepXHT peub nepBuifi xocMOHaBT 3emnu. Ero cipamuBaloT 0 TOM, HaCKOJIbKO pasoml-
JIKCh NMPENCTaBNEHHS, KO’l'Opble-OH HME, C TeM, YTO POH301LI0 B-Aevie? «B knure 1{nonkos-
CKOTO 04€Hh XOPOMIO OMHCAHK (HhaKTOPh KOCMHYECKOTO N0fIeTa, M Te PJAKTOPH, C KOTOPRIMH S
BCTPETHJICSA, IOYTH HE OTAMYAIMCE OT ONHCaHHA», Tak oTet J0. farapuH, U aanee, paccka-
3niBast O BIIEYAT/IEHHAX, OCOBEHHO IIPO HEBECOMOCTD, JIETYMK 3aCBHACTENBCTBOBAN: <5 mpo-
CTO TIOpaskeH, KaK NPABIILHO MOT NPEIBHAETH Halll 3aMeuarebHII yuenslit 10, ¢ 4eM f0Be-
JIOCh BCTPETHTBCS, YTO IPURLIOCH HCTINTaTh Ha cebels K I{uonkosckuit cMonenvponan naxe
OHIY1EHUS], KOTOPhIE NOIKHbI MCTIHITHIBATL KOCMOHABTH. VIX noarsepaus 10. Farapun.

Huuero y iuBHTENILHOTO, YTO M KOHCTPYKTOPHI, CHApspKas KOCMHUYECKUE PAKeTHl, «pac-
cripanmbanus K. sonxonckoro. Tak, IpeBHAs CEPhEaHKE CTAPTOBHE HArPYSKH, OH MO~
COBETOBAJ YKJIAABIBAThE KOCMOHABTOB B XHAKOCTh. OTyiHyno! B 1958 rony amepukanitsr
TIPHHSTUCD HCKaTh, Kak y6epeyncs OT Neperpy3ok. B coBpemenHoit 1WTeparype Huyero noz-
xopsero. Tyt u BHpY4HA pycckHit MeuTaTemn. ITo HabpockaM [{uonkosckoro B CIITA cxon-
CTPYMPOBaNU THAPOKOMGHHE3IOH BECOM B 326 KMIOTPaMMOB. 3ATHIIM BOJOH, YCTaHOBHIH
Ha 1eHTpHdyre ¥ MPOBeM HennTanusA. Bee TouHO: B Takol <ofiexzes senorek criocobeH
NepeHecTH TPUALUATHKPATHRIE HATPY3KH B TeweHwWe 30 cexyw. PeaynbTaThi iernu B OCHOBY
ncitcTBY10mei Ha Kopabie xoncTpyKuMu. Halta noaaepxky u aApyrast Mbicab 1{nonkosc-
KOro — co6GUpaTh HCTIAPSAEMYIO0 KOCMOHABTAMH BOLY H, OXJIaJIHE, CHOBA 3aMyCKaTh e€ B 1eJI0.

Paxemw

PakeTH Hapa¥aNbHO HCHOABIOBANMED B Ka4eCTRe OpyxHsl. CerolHs 5TM MONHLE FH-
FAaHTCKHE anNapaThl CIYXKAT IS fI0JIETOB YesT0BeKa B KOCMOC M IOCTABKH Ha OPOHTY UCKYC-
CTBEHHHIX CTyTHHKOB K PasJHIYHOTO 060pyAoRanus. OIHAKO paKeTH ¢ GOErOAORKAMH 110~
NPEXHEMY YrpOKAIOT XU3HH Ha 3eMe.

Tlepanie pakeTh! 6b1nH 3anyuieHs! 0ko.io 8§00 set Hasaz, B nayane X111 . ux ucrnons3o-
BT KMTAMIIK NPOTHR MOHroNoB. Kak u B coBpemeriHom deiieppepke, ABHXymiel cHI0#



174 Tloypoutivie pa3paboTku tio dusuke k yuebunky I A. Msakuwesa, B.B. Byxosuesa

KMTaCKHX paxeT CRYXKW 11opoxoBoii 3apsaa. IIpukpenieHHbie K KONBAM WAH CTPEJIAM pa-
KeTH NpeACcTaBiann coboil ycTpawaiomee opyxue. MOHrosH GLUTH HACTOIBKO MOTPACE-
HBJ, YTO CO3ZANH CBOH COOCTBEHHEIE PaKeTh /15 BoiHH ¢ pabamu. K cepegnne X1II B. pake-
Thi 6uUIH My apaboB. DpaHiy3ackue KPecTOHOCIR IPHBE3NH 1x B EBpony.

Paxemuwt 8 Espone

B 1429 r. hpanuysckue policka noa xoMaxaoBan#em JKaHHK A'APK C TOMOMIBIO DAKET
orcroann OpMaH B CPAOKCHHH NPOTHB GpuTanues. Ho BCxope pakeTH GHUIM BRITECHEHH!
6o76e TOUHHLIM OPYXKHEM — TYIIKAMH.

Hauunas ¢ XVI s. pakeTs HCIONB3OBATHCH B NpasAHH4HBX dreliepepkax, CHauasra B
Witanuu, a 3atem W B ApYrrx eBponeiickux crpaHax. M Toubko Bxontte XVIII b, o011 BHOBDL
6uiM NpUMeHenb B GoeBrIX aeltcTanax. B 1792 . Gpuranckue soiicxa, roesanuime B Mn-
RMM, IOABEPTAUCH 06cTpeny neGonbmiMy METANLIHIECKHMH pakeTaMu. X adppexmupHOCTD
0Ka3anach HACTONBKO BLICOKO#H, YTO NONKOBHHK KoHrpep pemmn co3fath pakeTHoe Opy-
*we s Gpurancinx sofick. K 1804 r. on Npespatil NPOCTyI0 pakeTy B kpaiine paspymm-
TenbHOE OpyXue ¢ (pyracHoi uny saxurareasHoi 6oeBoit yacToo, Ho TouHocTs nonana-
HHS S5TOTO OPYXHSL OCTABANACH HIM3KOM IPUMepHO A0 1844 r., XOrAa aHrANYAHUN YNIbSM
Xeiin nao6pen METOA CTaBUAM3AUNY: MIOTHYTHE JONATKH B COTLIE 3aCTARISH PAKETY Bpa-
ATHCS BO BpeMs NOJETa, YT0 IPUAAIO eif yCTOHYHBOCTD. ‘

HAanvnocms nonema

JlansHocTk 11071eTa BCerAa 6nu1a cAalhiM MeCTOM paxeT. YTo6hl oHa eTeNa Aanbine, MOXK-
HO YBEIHYHTE Pa3Mepsl 15 pasMenle s 60JIbmero KoJIHuecTsa nopoxa HJH Apyroro BHAa
TornuBa. Ho nipy 3ToM BO3pacTaeT BeC PaKeTsl, H CTAHOBHUTCS TPYAHeE NPHBECTA B IBHXKe-
Hue, a AATBHOCTH BCE PABHO OCTALTCA OrPAHHYEHHOIA.

Pewenne fannoi npobaeMut npeatoxun ¢paniy3 Mpesbe, a OCYnIeCTBUA AHTANIC-
kuit nonkoBHUK Bokcep B 1855 r. Maes s3axmoyanach B NocaeN0BaTENbHOM COCAHHEHHH
AByx pakeT. Koraa 3antss ceKis Bhiropaia, IMpO3apsazl OTCTPEIHBANT é¢ H BOCTLNaMEeHsAN
TOILIMBO NepeaHei cexMu. DTa MHOTOCTYNeHYaTas KOHCTPYKIIHS ofecneynBaa Goabuiyio
JIATBHOCTD [10JETa, YeM ORHOCTYNICHYATas PaKeTa TOM XKe MaccH, Tak Kak JHilb YacThb HC-
XOZAHOTO PEAKTHBHOTO CHAapAAA ROIKHA GhINa AOCTHYL LIEIH.

Pycckuit yuennit Koncrantun LinonkoBckuit 0co3nan BaXHOCTh MHOTOCTYTIEHYa-
THIX paxer U yxe B 1883 r. 1oxazan, 4To ¢ HX MOMOLIBIO MOXKHO OCYLIECTBAATL NOJETH B
kocmoc. Ho 10 nmonetos B KocMoc 6hino ele AATEKO, H PAKETH MCIIOJb3OBATIHCH ISt
APYTHX ueneit. ~ ‘ .

Bo Bpems nepBoit MupoBoit Bokinel (1914—1918) Anrnusa cusana Hemelxme AMpuAKaltIH
HeynpaBasembiMH pakeTamu. [locae okonyaHus BoiiHb, B pesynsraTe Heocnabepaoniero
MHTEPECa K PaKeTOCTPOCHHIO, BR3EaHHOMo paboramu Inonxosckoro, CCCP nepBbiM odH-
LHANBHO NOAIEPXKAN PA3BUTHE BOEHHOM pakeTHOM Texnukn. B 1929 r. vccnenosarenckne
paboThl HAaYaIH NPOBOANTLCA B Jlenvnrpanckoh saGopatopuH rasopvnamuxuy. B 1933 r.
9Ta OPraHM3AUMA BMECTE C MOCKOBCKOH IPyInoit usyuenus peaktuesoro gevxenus (TP
co3aNa paKeTy C XXHAKOCTHRIM PaKeTHRM ABHrareneM (K PI), ycraHoruBuIYyIO pEKOP] BHI-
cornl (5,6 kM) B 1936 1. B 1927 I. rpynna HeMEUKHX HHKEHEPOB OpraHHzosana O6ulecTeo
KOCMHYeCKHX No1eToB, [To7 AaB/1eHHeM HAIMCTOB 5Ta OPraHU3aIMs Ohila pacnynieHa B 1934
I, HO OTAEJIbHbIE YYeHBIE TIPEANIOKH AU CBON HCCJIEJOBaHUS /1A BOCHHHIX Ueneit. Tak 6binn
3an0XeHn 0CHOBbI TH/1epcTBa [epManuy B pakeTHo¥i TexHHKe B Xozie Bropo# Muponoii Boii-
HH (1939-1945). CaMuiM BLIAAIOIMMCS HEMELUKHM KOHCTPYKTOPOM PAKET B TOABI BOHHK
6oin Bephep don BpayH, coanasuimii nepsyio B MHpe GayucTHueckyio pakery «Qay-1s, -
npumMeHeHHYo 115 obcTpena AHranu B 1944—1945 rr. '
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Ilpu peaxmu deuxcenua

(1a npuMepe mercxonmuHenmanvriol 6annucmudecxol paxemo)

B TeueHHe MHOTHX BEKOB YeJIOBEYECTBO MEYTAIO O KOCMUYECKHX NoneTax. [Tucatenu-
(baHTACTH [IpeATaraiy padHoobpasHele CPeACTEA /A AOCTIKeHNS 310H uenn. B XVII pexe
NOABIJICA paccka3 dhpaniryackoro nmucatens Cupano ne Bepxepana o nosete na JIyny.

Ho HY o/14H y4eHbIl, HH OfMH THCaTeb~(PaHTACT 3a MHOTHe Beka He CMOF Ha3BaTh CpeA-
CTE3, TIO3BOJIIONIETO YETETh YEJIOBEKY B KOCMOC. ITO CMOF OCYHIECTBHTD PYCCKMiT YYeHbIi
Koucrantun 2ayapaoeny Huosnxosexuit (1857—-1935). On nokasan, 4To eAMHCTBEHHBII anl-
MapaT, COCOGHBII TPEeonOeTs CHITY TAKECTH — 3TO PaKeTa, T. €. AlMAPaT ¢ PEAKTHBHBIM [BH-
TaTeneM, UCTIOb3YIONIMM TOPIoYee U OKHCINTEND, HAXOSIEHECA HA CAMOM atinapaTe.

PeaxTHBHBIA ABMraTeNb ~ 3TO ABUTATENb, IPeOOPA3YIONIMI XHMHUECKY IO SHEPTHIO TOIT-
JMBA B KHHETHYECKYIO BHEPTHIO Fa30B0i CTPYH, TP 3TOM ABUIraTe b IPHOOPETAET CKOPOCTh
B 06paTHOM HanpasieHnH. Ha kakux ke npuHIUnax u $U3HIeCKHUX 3aKOHaX OCHOBbIBAET-
1 ero AeiicTBHE?

Kaxuiii 3HaeT, 4To BRICTPEN M3 PYXbs CONPOBOXRaeTcH otaayed. Ecnu 611 Bec nynu
PaBHANCH 61l BeCy Py*hst, OHH 6Bl PasNeTeNuCh ¢ OXMHAKOBOH CKOPOCTEIO. OTAAYA IPOUC-
XOZT MIOTOMY, 4TO OTGPACKIBAEMAS MACCA FA30B CO3/26T PEaKTHBHYIO CHILY, 61aroAaps ko-
Topoit MOXeT OBITh OfecrieueHa ABUKEHHE, KaX B BO3AYXE, T2k ¥ B GeaBO3AYIIHOM NPO-
crpancTse. U uem Gonbiie Macca H CKOPOCTB MCTEKAIGUIHX Fa30B, TEM GOJIBUIYI0 CHY OTAQYH
OLfyllaeT HaMle IJIeY0, YeM CuJIbHee PEAKUMA PYXhd, TeM Goablle peakTHRHAA CHla. ITO
JIeTKo OGRACHUTE M3 3aKOHA COXPAHEHHS WMITYJIHCA, KOTOPHEA [IACHT, 4TO NeOMETPHUCCKAS
(T. €. BeKTOpHasA) CyMMa HMILYJIbCOB TeJl, COCTARJAIONIMX 3AMKHYTYIO CHCTEMY, OCTaeTcs
MOCTOAHHOH HpH JMOOKIX ABIKEHHUAX H B3AWMOACHCTBHAX TE CHCTEMM.

Kax BRFIAZWT B 06IIMX YyepTaX COBPEMeHHas PaKeTa cBepXAIbHero feicTBHA? 310
MHOTOCTYTIeHYaTas PakeTa, B FONIOBHOMH ¥acTH ee pasMeniaercs 60eBoH 3aps, O3aAH HErO
~ npubopk ynpasseHus, 6axn H, HAKOHELL, BHraTe b, B 3aBHCHMOCTH OT TONIMBA CTAPTO-
BRIH BEC paKeTH NpeBHILIaeT Bec nojesHora rpy3a B 100-200 paa! [Toatomy BecHT oHa
MHOr0 JECATKOB TOHH, 2 B JUIHHY AOCTHTAET BRICOTH AECATHITAXKHOIO I0Ma.

KoHcTpyKims pakeTsl 1a/mKHa 0TBEYaTh psAy TpeboBaHuil. OueHb BaxXHO, UTOON cuia
THATH NIPOXORNIA Yepe3 LEeHTP TAKECTH PaKeTH. B 3ToM cyyae, eCiiH He BHIIOJHUTD ITOFO
YCIOBHA, TO PaKeTa MOXET OTKJIOHHTHCS OT 32JaHHOTO KyPCa WIH Jake HayaTh BpaliaTeb-
HOE IBHXKEHHE. .

Kasknas crynesih pakeT paboTaeT B COBEPIIEHHO PA3JIMIHBIX YCIOBUAX, KOTOPHE H
ONPEIETIRIOT 6¢ YCTPOiicTBo. MOIMHOCTD kxR0 cenyiomeil cTynieHu M BpeMs e€ ReHCTBUA
MeHb1lIE, IO3TOMY H KOHCTPYKIUA MOXeT GBiTh Mpoe.

B HacToflee BpeMs IBHI2TENH GULTUCTHYECKHX PAKET NIPEHMYIIECTBEHHO PabOTaloT
Ha XUAKOM TOILAMBE. B KavecTBe ropioderc OGKYHO HCHOML3YIOT KEPOCUH, CIIMPT, THpa-
31iH, aHHJIMH, @ B KAYeCTBE OKHCIMTeIeH — a30THYIO W XJIOPHYIO KHMCJIOTHI, XXHAKMH KHCI0-
POA M Nepexuch BOAOPOKA. QueHhs aKTHBHEIMH OKUCTUTENSAMY SBAKIOTCS (HTOP H XKusKwmil
030H, HO H3-3a KpajiHeil BIPHIBOONACHOCTH OHM NIOKA HAXOAAT OrPAHHYEHHOE PUMEHEHHE.

Han601e€ 0TBETCTBEHHOI: YACTHIO PAKETH ABAAETCH ABUTATANB, 2 B HEM — KaMepa Cro-
P2AHWA U COMLIO. 3/16Ch HCTIONB3YIOTCA 0COGO0 KAPOIPOUHKE MATEPHANN 1 CACKHELE METOREL
oxnaxieHust. JIOCTATOYHO CIHOKHB H OCTATbHBIE arperaThl. Hanpumep, Hacockl, KOTOPhIE
MOIaBATH FOPIOYEE H OKHCTUTEND K HOPCYHKAM KaMepsl CTOpakius, yxe B pakete DAY-2
6bLau CIOcOBHE TIepekayuBaTh 125 KT TONAKBA B ceKyHAy. B psize cryuaes pMecto 6anno-
HOB NPHMEHAIOT G2JLIOHNBI CO CKATHIM BO3AYXOM WIH KaKUM-HHGY /b APYTHM Ta30M, KOTO-
phiif BHTECHAET TOpIoUee H3 6aKOB H TOHHT B KAMEPY CTOPaHMS.
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3anyckaeTca pakeTa co CleuHaTbHOI0 CTapTOBOTO YCTpoHcTBa. CTapTyA BEPTHKANBHO,
PaKeTa HAKIOHAELTCA M OTTHCHIBAET TIOYTH SUTHIITHYECKYIO TPAEKTOPHIO.

Jlannoe onMcanye pakeThi COOTBETCTBYET YPOBHIO PA3BHTHSA HayYKH M TEXHHKH 60-x ro-
110B. OaHaxo 370 06uMe CBOHCTBA, MPHCYILME BCEM PaKeTaM.

Ypok 42. Pemenne 3ana4 «3aKoH COXpaHCHHSA HMITYIhCay
He]lb.‘ HAYYHTbCA NPUMEHATD 3aKOH COXpaHECHNA UMITYJIbCa IIPH peINeHuH 3a-~
may.

Xonx ypoka

I. Bonpoc an% noBTOpEEHA

1. Y0 HASKIBAETCH MMITYIbCOM TENa?

2. Kakas cHcTeMa 3aMKHYyTas ?

3. Kax hopMyTHpYeTCs 3aKOH COXPaHEHNSA WMITYIbCa?

4. Moxer sm pakeTHuf ABMraTeNMb Pa3rOHATD PaKeTH 3a NMpeflelaMy 3eMHOH aT-

Mocephi?
5. IloueMy Ans 3amycKa KOCMHYeCKuX kopa6aeli HCNIOMB3YIOTCA MHOPOCTYIIEHY A~
THIE PAKeTHI?
II. Pemesnwe 3anay

B nanHoM ypoxe 3a1aun Tpex ypoBHeif Ha «3», Ha <4» 11 «5». Bapuanron nocrpoe-
HHUS ypoKa ABa: 6o yueHnku BROHPAIOT 610K ¢ HOCHIBHRIME 3ajiayaMy; TG0 cam
Y4MTENb IENUT KJIAcC Ha TP YacTu. IIpu 3TOM BHICTyTIaeT B pOJIM KOHCyAbTanTa. He-
KOTOpHIE 3a/1a4¥ MOTYT pa3bupaThes Ha 0CKE.

Jadauu na <3»

1. Msra Maccoit 100 r, neTsmuit co ckopoersio 1,5 M/c noftMan Ha nety. C xaxol
cpentel CHION MAY IelCTBYET Ha PyKY, €C/IH ero CKOPOCTh YMEHbBINAeTCA 10 Hy A 3a
0,03 c. (Omsem: 5 H.)

2. Tlynsa BEIETAET M3 BUHTOBKH CO CKOPOCTBIO 2 M/c. KakoBa CKOPOCTL BHHTOBKH
TIPM OTZaue, ecad ee Macca Gonbine Maccw myau B 400 pas. (Omsem: 0,005 m/c.)

3. ITsa ky6uka MaccaMn 1 XT ¥ 3 KT CKOL3AT RAaBCTpedy APYT APYTY CO CKOPOCTS-
MH 3 M/c u 2 M/c cooTBeTcTBeHHO. Halifme cyMMy HMITyIbCOB 3THX Telt mocJe HX
a6comoTHO HeynIpyroro yaapa. (Omsem: 3 K. M/C.)

4. Ulap maccoit 100 r guxerca co ckopocThio 5 M/c. Ilocne yrapa o cTeHKy oH
JBHXeTCA B IPOTHBONOJIOXHOM HaNpaBJIeHHH CO CKOPOCTEIO 4 M/c. YeMy paBHO u3-
MeHEeHHe HMITYJIbCA ITapa B PE3yIsTaTe yaapa o cTeHKy? (Omaem: 0.9 kr. m/c.)

3adauu na <4»

1. C noxxu Maccolt 240 xr, asuxymeiics 6ea rpefua co CKOpocTso 1 M/C BRITTAT
rpys Maccoit 80 kr. Kaxoii crana ckopocts noxxu? (Omsem: 1,5 m/c.)

2. Ot apyxcTynenyarolf paxeTsl, obmas Macca KOTOpOI paBHa 1 T, B MOMEHT Jloc-
THXKEHHA cKopocTH 171 M/c oTaemunacs Bropast cTyniens Maccoit 0,4 1. ITpu atoM ee
CKOpOCTb yRenMywiach 1o 185 m/c. Haitzmre cKopocTs, ¢ KOTOpOH CTATa IBUrATHCS
TIepBas CTYNeHb pakeTH. {Omsem: 162 M/c.)

3. Ipanara, NeTerImas TOPH3OHTANBHO CO cKOpocThio 10 M/c, pazopBarnach Ha ABa
ockonka. Macca nepsoro pabHa 1 kr, Macca BToporo 1,5 k. Bonbmmit ockonox nocne
B3PLIBA TPOJIOJKAET JIETETh B TOM JKe HAMPABJIEHHH, H ero CKOPOCTh paBHa 25 M/c. On-
penemiTe HanpasJjeHye FBYKEHUT H CKOPOCT: MeHbINero ockoska. (Omeem: 12,5 M/c,
JIETHT B IPOTHBOTIONIOAKHYIO CTOPOHY.)
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4. Ilpa Tena ABMXKYTCA M0 B3AHMHO NEPIEHANKYIAPHKM HanpasaeHusM. Macca
NIePBOro Tesa paBHa 2 K, a ero cKopocTs 3 M/c. Macca BToporo Tesia paBHa 4 Kr, cko-
pocts 2 M/c. OnpenennTe nonHuit uMImynse cuctemst. (Omaem: 10 kr. m/c.)

3adauuna <5» .

1. B3puB pa3pBaeT kaMeHb Ha TPH YacTH. J{Ba OCKOJNKA JIETAT NOA NPAMAIM yT-
JIOM APYT K APYTY: OCKOJOK Maccoif 1 kr JIeTHT co ckopocTbio 12 M/c, a 0CKOIOK Mac-
cott 2 kr ~ co ckopocTsio 8 M/c. TpeTuit ockonok oTaeraer co ckopoctsio 40 M/c. Ka-
KOBa MaCCa TPETHETO OCKOJIKA H B KAKOM HanpaBJieHny oH aetut? (Omasem: 0,5 kr 53°.)

2. OxoTHMK CTDENISET C Nerkoit HaTyBHOM 10Ky, Haxozsmelics B okoe. Kaiyio cko-
POCTh MpHOGpETeT 0ZKA B MOMEHT BHICTPEJIA, 6CTH MAcCa OXOTHHKA BMECTE C JIOZKOH
pasHa 120 kr, Macca Rpo6u paBHa 35 1, HauaLHaA CKOPOCTb Apo6K paBHa 3220 m/c? Cteon
PYKhsl BO BpeMsi BRICTPEIA HaNpasJieH Nox YrioM 60° x ropusonty. (Omeem: 6,047 m/c.)

3. Yenonex, Haxoaanmitcs B HETIOABKIKHO CTOSIIEH Ha 03epe JIOIKe, IEPEXOTHT C
Hoca Ha KopMy. Ha xakoe paccTosinHe mepeMecTHTCS 01Ka, EC/IH Macca HeloBeKa pas-
Ha 60 xr, Macca noaxu 120 kr, a nusa oAy paBHa 3 M? (Omeem: 1 M.)

4. Hascrpeuy riargopme ¢ IeckoM, ABIAYMEHcsl FOPHIOHTANBEHO CO CKOPOCTHIO
V, 10 rIagKoMy HaKJIOHHOMY Xenoly COCKanb3nBaeT 6€3 HayaJlbHON CKOPOCTH TENo
Maccoit m i 3acTpenaert B riecke. JKeno6 umHu | 06pa3yer ¢ ropuaoHTOM yrou . Haii-
aure cxonbxenne U mnardopMbt nocsie ManeHus B Hee Teaa. Macca miargopmu M.

(Omaem: h= Mﬂ—mcosarJZgIsma )

M+m '
JoMamuee aananse
I1. 43 1 44, c. 109, 3aauu 3, 4.

Vpox 43. Pa6ota crm
Ienv: HayuuTH HaXORMTH MEXaHUYECKYIO PaboTy CHIRL.

Xoxa ypoka

I. Bonpocu nns nopropenns

1. Yro Takoe ummynbc?

2. ChopmyaupyliTe onpeneneHne HMIYIbCa TeNa?

3. Kakast cHcTeMa Tés Ha3WBAETCA 3aMKHYTOH ?

4. IIpuBeMTe NPUMEPH 3aMKHYTOM! CHCTEMH?

5. CcopmynupyiiTe 3aX0H COXpaHEHHS HMITYIbCA? _

6. Kax oH Mcniosnb3yeTcs B peaKTHBHOM JIBYXEHNN?

7. MoyeMy AN 3aIycKa UCTIOABL3YIOT MHOTOCTYIIEHYATHE PAKeTH ?
II. CamocrosTemsnas pabora

(Cwm. paszien «CaMocToATERLHBE U KOHTPOJIBHEE PabOTH.)

Omaems: u nomepa sonpocos
1 2 3 4 5 6 7 8
Bapuanr 1 B B r B B B B B
Bapuaur 2 B B B T A B A B

HI. Hayuensie HOBOTO MATEPHANA
Ilo ropusoxTansnol ockocT ABUraetcs TpakTop. Co CTOPOHK TpakTopa Aeit-
CTBYET Ha MpHLeN NocTofAHHas cuna Tarh. Ilog neficreueM sTolt CHn npsuen nepe-
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MeaeTes Ba 2 KM, a 3aTeM Ha 4 kv, Mexgry nepeme- F H )
IHEHUSIMH HMeeTcA oTandue. UV g XapakTepucTH-

KM 3TOTO OTJHYHSA MOHATHS CHIH BEHOCTATOYHO. g
BnezieM eme oiHO NOHsATHe — paGoTa: A = F, AX =1 : I

Tk = 1 xr-m?/c? :

Pa6oTa YMCIEHHO PABHA TUIOWA N IPAMOYTOb- ! -
HuKa co cropoHamu F u AX. A xx

rae Fx =F cos o - - Puc. 89

Torza A=F Ax-cos a.

Pa6ora cunn F ipu nepemMemeHuH AX paBHa IIPOM3BEAEHHIO MOy JIe# STHX BEKTO-
POB Ha KOCHHYC YTJIa MEXAY HAMH.

Pafora — ckanapHas BeJIHIRHA.

A>0,ecin 0°< < 90° cosa>0

A<0,ecnu90°<a=180°cosa<0

A=0,ecma =90 -

Onpegenuts paboTy He BCErRa Jierko, IIpu nepemMenieHHH 10 KPHBOJMHeHHOM Ppa-
€KTOPUH YTOJI MEXTY CHJIOH TSXRECTH 1 HAIPAR/IEHHEM CKOPOCTH HEIPEPRIBRO MEHs-
€TCs1. DTO OCNOXKHSAET Pacyer.

Pemnwm aagavy. Onpesemnrs pa6oTy cunnt Taxects F, = mg npu nepeMemenny
Tena n3T. 1 B T. 2. IlycTh TpaeXTOpHSA PEACTABASAET CTYTIEHbKY € BHCOTH h, 210 BrCO-
Tt h 1o BepTUKAMY, 2 AaNbIIE IO FOPU3OHTANH (puc. 90). - h

A,=F (h—h)cos180°=Fh - Fh 2

A, =F.S cos 90° = 0 (o ropusoHTanm)

A=A +A=Fh-Fh Puc. 90

IIycrb cTymenek Gyner nee (A= 0) (puc. 91): 11

A=Fh -Fh orhumoh ¢

A2 = F-rhl - F1h1 oT hl ao hZ

CyMMuDYyst, IOTYInAM: ——1

A=F_ (h,~h,+h ~h)~Fh ~Fh 2

Ve sicHo, ckonbKO 6 CTyneHeK He 6uLto, pe-
3yabrar 6yxeT TaKoit xe.

A=F (h-n)~mg(h,—-h). h

- Pa6oTa CHJIBI TSKECTH TI0 3AMKHYTOMY KOHTY-
py (TpaeKkTOpHH) PaBHA HYIO.
IV. Hosropenne. Becena  * Puc. 91
1. Yro Ha3WBAIOT MEXaHUYECKOH PabOTON? 144,
2. Kakas ¢opMyJa BRIDaXkaeT CMHCH 3TOFO
TOHATHA?

3. B xakoM c/ydae O CHJIE MOXHO CKa3aTh, 4TO OHa COBepINaeT paboTy?

4. BraxoM cityae paboTa IONOKUTENBHA, B KAKOM OTPHIIATe/bHA, B KAKOM DABHA HYJIO?

5. Enunnnu pabotn B cucreme CH?

6. Teso 6poInero BEPTHKANEHO BBEPX. YKAKHTE, HOJ0KHTEALHYIO HIH OTPHIIATEb-

Hy10 paboTY COBEPINAET CHJIA TSRECTA?
V. Pemenne 3aay

1. BaroHeTky Maccoit 2 T MO FOPH3OHTAIBHOMY IIyTH PaBHOMEDHO ITEpEMeIaeT
pabounit. Kaxyio paGoTy oH coBepmuT Ha myTH 100 M, ¥ kKaky10 pa6oTy coBepmaeT
cuJa TpeHud, eciM Ko3tduienT Tpenns paseH 0,01 (puc. 92)?
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Hasno: Pemeunne:
m=21=210Pkr IF=0(R=- 0):mg+N+F,+Fw-0
S= 100 M Ox: F ~F =0=>F = F,
= 0,01 Oy:N-mg=0=>N=mg
g=98m/c2 Cua Taru coBepmiaeT paboTy NPOTHB CHI TPEHHS:
a=0. A= F-Scosa,
T.Xx.a=0,10 cosa=1=>A=F-§,
Hattra: A — ? noF~F =F_= N =pumg
A, -7 A= p,mgS
Pa6ora CHJIK TPEHHMS OTPHIIATENbHA, T. K. YTON MEXRY
BEKTODaMH NEPEMEILIEHHUS ¥ CHIIH TPeHHs y
o=1800=> . s
A,=F_-Scos180°=-F_-S=>A_=-A - N .
A=001-2-103-98-100=19,6- 105”11x< Fp m+—— F
A_=-196x/Ix x
(Omaem: A = 19,6 xllx; A_ = -19,6 I[x.)
2. ABromobuns Maccoit 2000 kr Tporaercs i
MecTa ¢ yCKopeHHeM 2 M/c? i Pa3TOHSETCS B Te- mg
yetme 5 ¢ Ha ropu3oHTaILHOM MMyTH. Kakas pa- Puc. 92

60Ta coBepImaeTCs 3a 3TO BPeMs, eclu Koadu-
1ueHT conpotusnenns 0,01? (Omsem: A = 1,1 - 10° [Ix.)

3. IIpun BepTHKANBHOM NObeMe Tela Maccoif 2 kr Ha BHcoTy 10 M coBepmiena pa-
60ta 240 /Ix. C KakuM yCKOpPEHHEM MORHUMANH Tpya? (Omgem: a = 2 M/c?)

4. Teno maccott 20 Kr TOAHNMAIOT BEPTHKATLHO BBepX cutol B 400 H, Hanpasyien-
Hoif no asmxkenu1o. Kakas pa6orta cosepmaercst Ha mytn B 10 M? Kakyio pa6oTy co-
BEpIIAeT NPH 3TOM cHaa TAaxKecTH? (Omeem: A = A xJlx; A | = -2 k]Ix.)

Nomamnee 3ananue

IT 45, 49.

Ypox 44. Tlorennnamuas saepras .
Lleav: choOpMyNMPOBATH NPHAHLMIT MEHUMYMA NIOTEHIIMANLHONR SHEPrHHK. .

Xona ypoxa

I. Ilopropenne. Becena
1. Coopmymupyiite onpenenenne paGoTh CHIB
2. B Kaknx eIMHANAX H3MepsieTcs ?
3. B yeM 3axumoyaercs pusmyeckuii cMuicn paboTr?
4. TIpy KakuX yCOBHsIX paGoTa CHJIH II0JIOKMTeIbHa, OTPHIATe T A, PABHA HYTIO?
5. TloueMy HaKHHBIE TECTHHIL! 06AEMYAIOT YCUIMA NPH MOXbEMe? -
11. CamocrosTensuas paGora
Cwm. paanen «CaMocTosiTe/IbHbBE U KOHTPONBHBIE PabOTHL>.
Omgemut x camocmosmensioil pabome:

OTBeTH ¥ HOMepa BOMPOCOB

1 2 3 4 5
Bapuant 1 . B B T r A=18Ix
Bapuanr 2 B r A B |A=m(g+a)h =11 x/Ix
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. Mayyenue HOBOTO MaTepHaIa
TloTeHnuanbHast SHeprusi — 9Heprus, o0ycIOBIeHHAsA B3aMMOAEHCTRIEM Te .
IToTeHnmanbHast 3HEPIUs XapaKTEPH3yeT He Joboe B3auMOAEHCTBHE Tel, 2. THIbL

TaKOE, KOTOPOE OTUCHBAETCA CHIIAMH, HE 32BHCATIMMHE OT CKOPOCTH. TaKUMH SBARIOT-

€A CHJa TAXKECTH, CHJa yrpyrocti. Pa6oTa paccMaTprBaeMBIX CHIJT He 3aBHCHT oT (op-

MhI TPAEKTODHH, 2 ONPeeNsIeTCA UMb €€ HaYanbHBIMH B KOHEYHRIMH TOYKaMH.
Cunn, KOTOpbIe He 3aBUCAT OT CKOPOCTH B paboTa KOTODRIX Ha 060l 3aMKHYTOH

TPaeKTOPHH PaBHA HY.JTO, HA3KBAIOT NOTEHIMANLHNMH CHAAMH.

HoTennuanbho#t sHeprieil Tela B JAHHOM NMOJOXEHHH Ha3bIBAETCA CKANAPHAA
¢dbusuueckas BeIHYHH2, paBHas paboTe, COBEpIMIaEMO MOTEHIHANbHOM CHAOH NIpH
nepeMenIeHnH Tela B3 JAHHOTO [TON0KEAHs B HyJIeBOe.

Hynesoe nonoxelne MHaue HAa3HBAIOT YPOBHEM OTCHYETA NOTEHUMANLHOH aHep~
THH, HJTH ITPOCTO HYJIEBHIM YPOBHEM.

Haxoamsich Ha HekoTopolt BHCOTe, M1060€ TENO 06Ma%ALT MOTEHIHUATBHOM SHEPIH-
eil, KAXAOH BHICOTE COOTBETCTBYET CBOE sHasenne E, E = mgh A - E -E,

Cunwt, nonoGHHe canaM TAXeCTH, paboTa xo-ropux npn mmxemm 'reJla TIO 3aMK-~
HyTOMY KOHTYPY PaBHa HyJIO, Ha3hiBalOT KOHCEPBaTHBHRIMHE CHIIaMH,

Paboma cunvs ynpyzocmu F

ITocrpoum rpadwmx F(x) (puc. 96).

Ion xoopaunaroii [ = x (x, = 0) F = kx, suenum Aa
rpaguKe MaeHEKUH yyacToK Ax, snavenme cwin byzem
CYHMTATh MOCTOAHHEIM,

Torna A A = kx - AX paBHa ILIOINAZH BHIJENEKHOIO Y4a-
CTKa IIpoennpyeMoi ionans 6ecKOHEYHO MaNKX Tps-
Mmurx. [Tox rpadsxoM Tpanemus:

3

E+F kx! kx? bx?
A= [] —— = =—
5 (x-x,)= —-9-2 2 ; E,—E,=-A; E, -

KOHCEpRATHBHEMH SIBJIAIOTCA IIOYTH BCe CHAB B IIPHPOJIE, B TOM YHCIIE CHIIH B3a-
HMoZIeHCTBHS MeXKAY aTOMaMH ¥ MoJieKyaaMH. I10aToMy yCcTaHOBIeHHbIE 3aKOHOMED-
HOCTH HMeIoT oG xapakTep.

Jho6as cucTeMa, peocTarnenHad cama cebe, BCeraa CTPEMHUTCA nepeiiTH B Takoe
COCTOsAHHeE, B KOTOPOM ¢ NOTEHLUANbHAS SHEPTHA HMECT HaMeHbIIee 3HaYeHHe.

B aroM 3akmoyaeTca NPUHIMN MUHHMYMa NOTeHIHANLHOM DHEpruu,

IV. Pemenue 3anay

1. Ha 6ankoH, pacionoxeHHb Ha BHCoTe 5 M, 6POCHIM € TOBEPXHOCTH 3EMIH
mae Maccoif 100 r. Bo ppems nosera My focTHr MaKCUMANBHOM BHICOTH! 8 M OT INo-
BepxHocTH 3eman. Onpesenuts paboTy CUIIR TSKECTH TPH HOJNETE IIPE/METa BBEPX,
BHH3 H Ha BceM NyTH. HaliTi peaynsTHpyomue HaMeHeHNS TOTEHIMANLHOH SHEPrHn.

ZImid: Pemeune:
=100r=0,1 kr PaboTy CUIBI TSKECTH MOXKHO CIIPEIEMTh KAK H3MEHe-
hn -0 - HHE [JOTeHHUANBHON DHeprud. 3a HAYANO OTCYETa NPUMEM
h,=8wm . TOYKY Ha HOBEPXHOCTH 3€MJTH, TIOITOMY IIOTeHLMANBHASA SHED-
h,=5M HA Ha BEICOTE: h E,=0.
TIpu mBstaeHwH . nsepx pabOTa CHIK TAXECTH OTPHIATEND-
Haifru: A, - ? Ha, T. K. BEKTOPH CHJIN M NepeMenieHHs NPOTHBOIOIONKHO
A -%A-? Hanpasnenn. [IpH ABHIKeHHH MsTYa BHU3 CHJIA TSXKECTH CO-
AEp-? BEPIIAET NOOXUTENEHYHO PaboTy, 2 IOTeHIMATLHAS DHEPIUs
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TeJla IPH 3TOM yMeHbmaeTcsi. Pafota CHIIL TSKECTH IIPH TOJIeTe MsT4a BBEPX KO MaK-
CHMATBHOM BRICOTH A;

A, = -(mgh, - mgh,) = -mgh, (z. k. h, = 0).

A--Ol 10 -8 =8 IIx. -

- .Pa601'a CHJIB TSKECTH [IDH NafeHHH MSTYa OT BepXHel TOYKH R0 6ankona:
A, =mg(h, -h,);
;-.A =--0,1-10-(8~-5) =3 x.

Ha BCeM TIYTH CHJIA TSXECTH COBEPIIHIA OTPHUATENbHYI0 pabory:

A, = -mgh;

A =-0,1-10"5=-5Ix.

TIpu 3TOM NOTEHIMANbHAS SHEPIHSA MAYA YBEIHYHIACh:

AE =E,-E, =E,-mgh;

AEP mgh

AE = -0,1-10-5=5Ix

(Omaem A=-8A,=30xA=~-5IxAE, =5 [lx)

2. Haittu pa60'ry, KOTODYIO HaJI0 COBEDIIHTD, qmﬁu CKATH PYKHHY, JKECTKOCTb KO-
Topoit 29,4 H/cM, Ha 20 cM. Cuurats aedopmaims yrpyrumu. (Omsem: A = —58,8 JIx.)

3. Peaunoswif Hyp AnvHoit 1 M nox aelicTBreM rpyaa 10 H yaummmics va 10 cM.
Haiitu pa6ory cunm ynpyroctn. (Omaem: A = 0,5 JTx.)
Jlomamnnee 3axanne

L 51.

Vpoxk 45. Kunernueckast sueprus
Ilens: chopMynupoBaTh TEOpEMY O KHHETHYECKO! 3HEPTHH.

Xon ypoxa

1. Iosropenne. Beceaa
1. TIpu KakoM BHIGOPE HAYANA OTCUETA TOTEHLHMANLHAS SHEprIs Texa B IIOJE Tske-
cti 3eMau 6yer OTpHIIATe/IbHA?
2. lloyemy noreHuBabHAA 3HEPTHA MHHUMATbHa Ha TIOBePXHOCTH 3eMAu?
3.TloueMy cuna yIipyTocTH ABASETCA NOTEHLMATLHOMN CHII0MH?
4. Ot yero 3aBHCHT NOTEeHUNATbRAA 3HEPTHA AehOPMIPOBAaHHOIM npyxcmm?
II. CamocrosTensnan pabora
Omaemst u Homepa 80npPocos

OTBeTH H HOMEDA BOIPOCOB

1 2 3 4 5
Bapnanr 1 B E r T a
Bapuanr 2 T B B B A

ITI. MayyeHHe HOBOTO MATEPHANA
PeunuM 3amauy, Teno Maccoit m COBEPHIAET IO FOPH3IOHTANH PaBHOYCKOPEHHOE

JBHXeHHe NOJ AeficTBueM Tpex cun. Halinem cxopocts Y
Tena V B KOHIle OTpeska nyTH S (puc. 97). L 2 7
F+E+F=mi; Fcosa-F,=ma; F, !
; ot
i .

Fcosa~F,=m

28 Puc. 97 ’ I-_';
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mbd mb;
EScosa—- FS—-—-—-——
cos 3 7

B nipaBoif — yacTH H3MeHeHMe, KOTOPOe Ha3bIBAeTCA KMHETHYECKOH IHepruelt.

Fcosa-FS=E —E, =AE,

B nenoif yacTH — KaK cHIBL BAKAIOT Ha H3MEHEHHEe KHHeTHYecKoi sHeprnn. Cuya
F, unxax ue pnuser. Cuna F, ypemuwauna AE ua F.S cos o, cuna F, ymensmuna — F,S
(yron 180°), . x. A= FScos @

A,~FScosa A,=FScoscg A,=FScos 18(r.

A +A,+A = AE,

HameHenne KEHETHYECKOH 3HEPTHH TeJia paBBO paboTe ciut, ZeliCTBYIOIMHEX Ha TEJIO.

ITonyuenHoe BHpaxeHHe Ha3HBAOT TeopeMod o KMHEeTHUecKOH 3Hepruu
(AA = AE) —~ n Mcnonb3Y10T AN OfIpeAieieHNA CKOPOCTH Tena.

TIpu TOpMOXEHHMH TeNa, HATIPHMED:

A=E -E E-0,1.x. V=0

A=-E_
Hatinem TopMo3HO# IyTH.

L/ A Y
Am=—ymgl ~bmgl=-Toh = L

TopMo3Holt nyTh He 3aBUCHT OT MacChi aBTOMOGHAA,
IV. llorTOpeRte HAY4EHHOTO

1. Busemute opMyy Ans pacdeTa paboThl, copepmaeMoit Ipy U3MEHEHUH CKO-

pocTu Tena?

2. Yo Taxoe KHHETHYECKast IHeprus?

3. Kakas 3To BeMYMHA — CKANAPHASR ITH BEKTOpHAA?

4. B kaxux e MHHLaX H3MepAeTCA KHHETHYECKas SHEPTUA B CHCTEME CI/I?
V. Pemeunse 3ana4

1. ITyns, neTsimas co CKOPOCTLI0 400M/c,nom.uae'rnmnnpoxomuoocranonm 05
M. OnpesienyTs CHUTY CONPOTHBYIEHNST BANla ABMXEHHIO MTYTH, ey ee Macca 24 r (puc. 98).

Jano: Pemenue: IIpobesieM och X B HanpaBAeHHN IBVIKEHUSA
V, =400 m/c MyJH.
S$=0,5m Yron mexxy HarpapJeHHAMH BEKTOPOB CHJIL M iepe-

m=24r=24"102kr |Memenus o= {80°, Tocos a=-1.
CHAa coBEPIMAaET OTPHHATENLHYIO paboTy:

Hafrru: F - ? A= FScosa =-FS. -
IIpuMensa Teopemy o ﬁo_.
KUHETHYeCKo# aHepriy, MoxHo samcats: A = E, — E, , 7 -
T. . COBEpIIieHHas pal0oTa MPHBOJMT K H3MEHEHHMIO KHHe- - ( ) S- >
Tirieckoit suepruu Tena. T. . o yenosuio Ey, = 0 ~ nyns x
ocraﬂanmnaercamA-—E” Kuneriyeckas sHeprua: 0
V’ Puc. 98

E ——Fs=—%,o'ﬂ(yna F=
(Omsem: F= 3,84 xH.)

23

2. Kakyw paGoTy MoOXeT COBEPIINTD A0 OCTAHOBKH TeNo Maccoii 1000 xr, xpuxy-

meecs co ckopocThio 36 kM/4? Kakast aHeprus Tena npu 3TOM BO3pacTaeT?

(Omaem: A = -50 x]J{x. YMelfbmeuue KHHETHYECKOR dHEPrUH ABMXKEHHA TeNa *

NPHBOIMT K YBEITHYEHMIO BHYTPEHHEH 3HEPrHH Tella H OKpyXalomeit CPeaiki, TO ECTh

o S
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MexaHuuecKad SHePris mePeXOuT BO BHYTPEHHION 3Hepruio Tesa. Teso npH 3ToM
HarpeBaetcs.) .
3. C xaxolf CKOPOCTBIO OJIKEH ABUTATHCS aBTOMOGHIL Maccoi 2 T, wrofnl 061a-
IaTh TaKo#l Xe KHHeTwdeckolf sHepruell, xak cRapax Maccol 10 kr, ABrKymmiics: co
cxopocThio 800 m/c? (Omsem: V, = 57 m/c.)
Jomaumnss pabora
II. 48.

¥Ypox 46. Momuocts
Ilens: chopMUpOBATE NOHATHE O MOTMIHOCTH.

Xon ypoxa

1. Ilpomepka xomammero 3aiaHus
1. JlajiTe onpefesnieHNe KHHETHIECKON 3HEPTUM TeJa.
2. B KaK¥X eUHUIAX H3MEDAETCH KAHETHYECKAS SHEPIHA?
3. CopMynnpylite TeopeMy 0 KHHETHYECKOM SHEPrHN.
4. Ecnu paBHOzeiicTsyIOmMAan CHII, IPHIIOKEHHRIX 'K TENY, OTJIHYHA OT HYMA, KaK
HM3MEHUTCSA KMHETHYECKAst SHEPIHA?
5. O kakux pU3MIeCKHX BETHMYHH 3aBHCHT TOPMO3HOM Ty Th aBTOMOGHIA?
6. B rakoM cryyae TpeGyeTcs 60nbmIe SHEPIUH — [IPK 3ATTYCKe CHYTHHKA BAONE
MepH/MAHa WM BAOJB IKBATOPA (B CTOPOHY BpameHus 3eMin)?
H. Camocrosrensuas pabora
(Cw. paszien «CaMocTosTebHbIE W KOHTPOJIbHEE PabOTH».)

Howmep Bo! M OTBET

1 2 3 4 5
Bapuawnr 1 pid B A r bi
Bapuant 2 A B B B E

I11. Mi3yyeHHe HOBOTO MaTepHANA

OueHb 4acTO BaXKHO 3HATD HE TOJIBKO PaGOTY, HO ¥ BPEMS, B TE4E€HHE KOTOPOTO OHA
npou3BoAuTCcA. [J03TOMY BBOAAT NOHSATHE MOLTHOCTH. .

Pabora Moxet 6T coBepIneHa Kak GHICTDO, Tak K MeJUleHHO. Bpemenem, B Teve-
HHe KOTOPOTO COBEPIHAETCA pabpTa, ONpeNesIOT HPON3BOAUTEIBHOCTS.

Mowgrocms1o HasMBaOT OTHOmMEHHE PAGOTHL A K MHTEDBATY BpeMEHH AL, 32 KOTO-
philt 312 paboTa coBepmeHa: .

N=i; N=F|Ar—cosa=Fz9cosa=f~§

At At

B CU MomHOCTE BhpaxaeTcs B BaTTax ( BT).

J1o cHX 1Op HHOT/IA NPUMEHSIOT CTApYIO EAHHALY MOUIHOCTH — JOIIANMHYIO CHIY
(nc.): 1 nec.=735Br.

MomHOCTH, pa3BHRaeMbI€ ABHTATEASMH, KONeGAIOTCA B OTPOMHOM THANA30HE: OT
noneit BATTA X0 COTEH U THCAY METABATT (1A KOCMHUECKHUX Paker).

‘JeoBEK MOXET JIMTEIBHOE BpeMs pa3BUBaTs MOmHocTs 70 Br. Momuocts My-
pasba 105 Br.
IV. 3akpennenyue H3y4eHHOTO

1. HoueMy npu noftbeMe ABTOMOOHIIs B T'OPY HUTH DM ABHKEHHH 110 MecKy nrodep

BKJIIOYAET MIEPBYIO CKOPOCTH?
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2. Kax ckOpOCTb IBHKEHHA aBTOMOGHIA 3aBHCHT OT MOIIHOCTH JBHIraTeIs, ecu
CHJY COTIPOTHBIIEHHS BHXEHHIO CYHTATh NOCTOSHHOMN ?
3. Kak cKopocTh ABHXeHHst aBTOMOGHIA 3aBUCHT OT MOIIHOCTH ABHTaTeNs, €C/IH
CHIa COTIPOTHBJIEHHA NTPH GOJBIIUX CKOPOCTAX MPAMO MPONOPIHOHANLEA KBAl-
PATy CKOPOCTH.
4. Yro Ha3BIBAIOT MOIRHOCTLIO?
5. YTo Takoe JOIMaHHAA CHJIa K KAKOBO €€ OTHOINEHHE C BATTOM?
6. MomHOoCTE — 3TO BEJIMUKHHEA CKaJAAPHasA UM BEKTOPHas?
V. JlaGopartopuas pa6ora «Ouenka co6creennolt MOMHOCTHY
I[ens: OUEHNTH MOLHOCTS, KOTOPYIO BRI MOXETE PA3BHTH [TPH [IPHDKKE B BRICOTY C MECTA.
O6opydosanue: MepHas JIeHTa, HANIOJBHLIE BECH
Xod pabomni
Mommocts N npi nprixxe B BHCOTY MOXKHO PACCYMTaTh, 3Has BHICOTY P nogseMa
LEHTPA TSDKECTH CBOETO TEJIa H BPEMA t NphiXKa.
Torna: N = A/t = mgH
Bpemst t MOXKHO PaCCHHTATh, 3Has YTH S, Ha KOTOPOM AEHCTBYET CHJia MEILL HOr
NIpH Pa3rubaHKH KOJEH, M HaYa/IbHYIO CKOPOCTB V, C KOTOPO YeJI0BEK OTPHIBAETCS OT
3emt. Ty CKOPOCTD JIEIKO OTIPEAENHTD, IPUMEHHB HOPMyTy:
V,-2gH,?rcmga 0=ngH . )
TpuHnMast, YTO Y€OBEK 10 OTPHIBA OT IOBEPXHOCTH 3EMJIH JBIIKETCS € NOCTOAH-
HEIM YCKOPEHHEM, MOKHO 3aliHCaTh:

o 2s 25 mgH J2gH
S=—,t=—= N=o-o™—
o5 m Orciona cnenyer: 25

Beawmnn H, S u M HaxoaaTca mpAMBM H3MePeHHEM C TOMOIbIO THHEHKH U Ha-
HOJBHEIX BECOB.

W3 nomyyenno# popMy B BHAHO, YTO NPH YMEHBIUEHHH NIPHCEAHAA S MOMHOCTD
PACTeT, HO OKa3LIBAETCS, YTO eClH Bl BooOme He 6yneTe MpHCenaTh, TO He CMOXKETE
OTOpBaTLCA OT 3€

CoBepImHTE PAA NPHIKKOB: NPH PA3THYHKX NPUCENAHMAX S HAMEDETE BHCOTH H
CBOETO NMOABEMA /ISl KAXJIOTO NPLIKKA H PacCYMTaliTe CBOK MONYHOCTS.

Yemy paBHa MAKCHMATbHas MOIIHOCTh, KOTOPYIO BH MoXeTe pa:mn'rb TPH MpBIX-
Ke B BLICOTY € MeCTa?

CpasnuTe ee co cpefiHeli MOIMHOCTHIO, Pa3BHBAEMOli YesoBexoM npH xoxbbe (60
Br), a Takxe ¢ Tak Ha3siBaeMol <iomaanHo# cinoliy, pasHo# 736 BT. O6bsacHuTe
MPUYHHL TAKOTO CHABHOTO PAIHYHAL
Homamnee 3ananne

II. 46.

Vpok 47. 3akoH coxpaneHus MEXaRHYECKOH aHEpTUH
" Ilenb: W3yUHTH 3aKOH COXPaHEHHA MEXaHHYECKOI SHEPTHH,

Xox ypoka

1. Nopropenne. Beceaa
1. C(bopmy:mpyﬁ're onpezxeneﬂne cpeaneit MOmMHOCTH. B KaKHX eMHHMIAX H3Me-
PAIOT MOIIHOCTD?
2. Yemy paBHa MTHOBEHHAsi MOMIHOCTD?
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3. K KakiM BeHYAHAM OTHOCHTCS MOIIHOCTD: CKAIAPHEIM HIIH BEKTOPHLIM?
4. Tlouemy NpH YReJIHUEHAH CKOPOCTH aBTOMOGHs TpeGyeTCA MeHbIIas CHJIa TATH
IS ee TIOJUTEPKaHHA?
II. Camocrosrensuas pabora
Cwm. paznien «CaMocToATeNbHBIE X KOHTPOJBHBIE PaBOTHIy.
Omsem: Bapuanm 1: 1. 1060 Bm. 2. 20 ¥Bm. Bapuanm 2: 1. 270 xBm. 2. 63,5 xBm.
1. U3yyenne HOBOTO MaTepHATA

Ilycrs B cucteme Ten RefiCTBYIOT CHJIBI TATOTEHHH, fl_p[/' Frey
YIPYTOCTH ¥ TPEHMS. P
x

ITo TeopeMe o KuHeTHIECKOMHK 3HEprHM:- 0
E ~E,=A,+A_+A, Corlacto onpeseneruio
MIOTEHLKANBHOI aﬂepnm A m -— AE muA,, = -AE g
AE +AE _+ -AE win AE + TAE . A
Ecnucnnurpeumpa%ryneconepmalor AEP + /.\E OmmAE =0;E,-E, +E,
Mexaundeckast SJHEPTHSA TeNa OCTAETCHA Hensmeunoﬁ ecau pa6o-ra cun rpemm,
ReHCTBYIOINNX Ha TENO, PaBHA HYJIIO.
IV. Pemenne 3anau
1. Testo maccoti 10 xr cBOGOAHO NAaeT ¢ BHICOTH 20 M 13 COCTOAHUSA NOKOA. YeMy paBHa
KUHETHYeCKas SHEPTHA B MOMEHT YAapa o 3eMmo? B kakoif Touxe TpaeKTOpHM KHHeTHHec-
Kasl SHEprUA BTpoe Gosmine noTermantHoit? CompoTHRiIEHHEM BOGXYXa NpeHeGpeds.
Haso: m = 10 kr Pemenue:

| L

V,=0;h,=20M CornacHo 3akoHy cOXpaHeHHs SHEPTHH, T. K. CHCTEMa 3aM-
h=0 kuyras, E,+E ~E +E,

E,=3E TTpumem 3a TesI0 OTCHETa 3eMMO, TOMAR, YIATRBaA, Y10 V, = 0;
g 10M/c. b, =0, nonynnw: E,, = mgh,, E,, =10 10 - 20 = 2000 [k = 2 k/bxc.

3anmuiireM 3aKOH COXpaHEHHs 3HEPIHH [ TOYKH TPaeKTo-

Haftrw: E, - ? pun,taeE, = 3E,

h,-? (Omsem: E_ = 2 xJlx; h, = 5 m.)

2 Teno, 6pomenHoe BEPTUKANLHO BHH3 € BEICOTH 75 M €O c!copocruo 10 M/c, B
MOMEHT yapa 0 3eMmo obnanano kuHeruyeckoli sneprueit 1600 [Ix. Onpenejm'n,
Maccy Tefa ¥ CKOpOCTh Tefla B MOMeHT yAapa. ConpoTHBieHueM BO3yXa npenebpeds.
(Omsem:m = 2xr; V, = 40 v/c.)

3. Teno, 6pollleHHOE BEPTHKANBEHO BBEPX CO CKOPoCThIo 16 M/c. Ha xaxoti suicoTe
KHHETHYecKast 3HEPIUs KaMHA GYeT paBHa ero noTeHuuansHoH aneprun? ConpoTis-
NleHueM BO3ZyXa MpeHe6pedn. (Omsem: h, = 6,4 m.)

4. Mg maccoli 100 r 6ponieH BepTHKATBHO BBEPX CO CKOPOCThIo 20 M/c. Yemy
PaBHa ero NOTEHINANBHAS JHEPIYA B BHcmei! Touke moxbeMa? CORpOTHBIEHHE BO3-~
Ayxa He y4UTHIBaTh. (Omsem: E , = 20 JIx.)

5. Mmmysnbe Tena paBeH 8 KT M/c, a xMHeTHYecKas aneprua 16 Jx. Hafitu Maccy
H CKOpOCTE Tena. (Omsem: V = 4 M/c; m = 2 KI.)

6. 11Tapuk CKONMB3UT 10 HAKJIOHHOMY Xe100Y, IEPEXOALIEMY B BEPTHKATHLHYIO IIeT-
1o ¢ paguycom ! M. C kakoii BLICOTHI IMAPHK OJIKEH HAYATH IBHKEHME, YTODH He 0To-
PBaThLCA OT Xenoba B BepxHeit Togxe netnu? Tperue He yuuTniBats. (Omgem:h=2,5M.)

7. VI3 npyXMHHOTO IMUCTONETa CTPEAAIOT IAPHKOM BepTHKANbHO BBepX. Ilapuk
noARsIcA Ha BEIcOTy 1 M. Onpenenuts feopMatHIo IPYXUHE TIepe] HaKaTHEM, eClTU
koacduruenT xecTkocTi npyxunal 400 H/M, a Macca mapuka 0,01 xr. [Ipunats g =
10 m/c? (Omsem: x = 2,2 cM.) ¢
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8. Ha Hu Ao 2 M BUCHT HeGoMbINOoi ATHK ¢ eckoM Maccol 2 kT ITyns, netd-
{asi TOPU3OHTAJILHO, IIOTAJAET B AMMK U 3aCTPEBaeT B HeM, NIPH 3TOM MaKCHMATEHOE
OTKJIOHEeHUe HATH cocTansieT 30°. OnpeaeanTs CKOPOCTD IyJIH, ecM ee Macca 10 1. Pas-
Meph! SIHKa CYIIECTBEHHO MeHbllle TMHK HuTH. CONPOTHBAEHMEM BO3AYXa NpeHeb-
peyn. (Omsem:V =458 m/c.)

JNomammusas pabora .

II. 52, c. 3amauu (1-3).

Vpox 48. JlaGopatopuas paGota
<«Onpenenente ycKopeHns mapHKa na 1aGopaTopHoM xenober

Ilenv: nayuutn o;lpezze.m-rb YCKOpeHHe,

3adaua. C HakJIOHHOTO Xenoba CKATHIBAETCA IMIAPHK B TeUeHHe 2 ¢ ¥ NEPEMENAeTCA
Ha 100 cm. Haxsron xenoba 0,05. OnpenenmTe yckopeH e MapHKa [0 (opMyNaM KHHeMA-
THKH Y 110 32KOHY COXpateHus sHepru. CpaBHITe NOMydeHHbE SHAYECHHS YCKOPEHHH.
el

T

IIpn npoBeneHuu paGoThl METPOHOM YCTaHaBJIMBAIOT Ha 4YacToTy 120 ynapos B
MuHyTY. lamMepeHue BRCOTH U JUTMHH HaKIOHHOH IIOCKOCTH [IPOH3BOAST C IOTPEI-
HocTeio 1 cM. Tlepememenue, npoiienHoe mapukoM, 6epyT 3a HanbOAbIIEE YHCITO
TIPOMEXYTKOB BpeMeHH, 0TOMBaeMEIX METPOHOMOM. TpeHHe IapuKa O IIOCKOCTb BO
BHUMaHWe He TpEHuMaiiTe. [IpOBEPKY IPOUSBONAT CPABHEHUEM 4, U 4,

Obopydosanue: 1) xenob nabopaTopHslif; 2) mapuk; 3) METPOROM MeXaHHYECKHI;
4) pyneTka; 5) MuHeiika H3aMEPHUTENbHas; 6) MITATUB € JaNIKOH.

3anauy pemarot oo GopMynaM: 3 =-2th ; miglh=mla|l; |3,|=

Xon pa6otsl

1. TIpopesuTe paboTy N0 ONIPERENEHUIO YCKOPEHHS CKATHIBAIONIEN0CS IAPHAKA JIBY-
MA cniocobamu: 1) o popMynam KMHEMATHKY; 2) 110 3aKOHY COXPaHeHHs! SHEPIHH.
SanonsuTe Tabmumm 1 u 2.
Tabauya 1

N Hepemememue S, cu Bpems t,¢  |Vexopense a, M/é

TIpumenanue. Kunemuveckyro suepeuio epauaioniezocs wapuxa u pabomy cunsi mpe-
HUR 60 BHUMANUE HE NpURUMalme.

Tabruya 2
Buicora naxnonnoft . Jinmma naxnonnof Yexopemue a, m/c.
1NOCKOCTH b, eM mIocKocTH /, cM

2. CpaBHuTe NOJMyYeHHkie 3HaYeHNa yckoperui. CAenalite BRRBOL.
JMomamnsas paGora
I1. 52, 3agauu (4-5).

Vpox 49. Jla6opaTopuasn paGora
«Onpenenenne BRCOTE NOXbEMa CHAPAZIA HPH BEPTUKANbLHOM cTpenbbes
3adaua. Onpenenute BHICOTY NOXbEMa CHAPSAA, BEIIYMIEHHOTO U3 6aUTHCTIHeC-
KOTO IINCTOETa ITOK YTA0M 9(0°, eCN U3BECTHO, YTO CHJIA YIPYTOCTH IIPYXWHK OT BCTaB-
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NeHHBIX B NUcToner chapanos F, = 5 H, xedopmammia npyxuHbl ¥ = 4 cM, Macca
cHapaza m = 20 r. (Omsem: h = 50 cm)

3aauy pemaioT oo hopMyIaM: fm;—x= A A= mléhl )

Jlns onpeneneHus CKATHS NPYKHHL CHAPAIOM MOKHO BOCTIONb3OBATHCA Metred,
cenaHHOit U3 MapIeBOro GHKTA, Ha OXHOM KOHIIE KOTOPOS! OMEIaioT MaPHK, CKH-
MOl IPYXWHY, HA APYTOM — KHHAMOMETP.

Obopydosanue: 1) nucroner 6arnucruyecknif naboparopHsit; 2) mratus ¢ Myd-
Toik; 3) pynerka; 4) IMHaMOMeTp NaGopaTopHLIll; 5) mHyp.

Xon pabot
1. TlpoBeauTe ONMMT ¥ 3amoNHUTe TabMULY:
F__ x m h Hpmueuanme

2. Onpenennre AEHCTBHTENBHYIO BHCOTY NOXHEMA CHAPAAA H CPABHUTE e C PAC-
YeTHNM 3HaYenneM. Crenaitre Bubon,
Jomammas paGora

I1. 52, 3anawm (5-7).

Ypox 50. Pemensie 3a71a4. «3aK0H COXpaHEHHS SHEPIAA»
Heav: 3akpennTs HaBHIKA pelmeHRst 3324 N0 TeMe « 3aKOH COXPaHEHHs SHEPIHMY.

Xon ypoka

1. THosepka noMammero aazaung

1. Kak ¢popMynpyercs TeopeMa o KMHeTHYeCKoH aneprun?

2. Jina Kaxux cHJI MOXHO IIPUMEHSITh 3Ty TeopeMy?

3. Kakue cun Ha3WBAIOTCA KOHCEPBATHBHAMH?

4. lloyeMy paBHa pafoTa KOHCEPBATUBHBIX CH?

5. B kaxnx cncreMax BHIIOJHAETCA 3aKOH COXPaHEHHS MeXaHW4YecKoit sHep-

rHH?

6. Copmymipyiite 3aK0OH COXpaHeHHs SHEPTHH.
II. Pemense 3aaay

Sadavuna «3»

1. Kaxasn pabora fonxHa GbiTh COBEpIIeHA A1l OCTAHORKH 2BTOMOOKA Maccoit 5 T,
JABICKYHIETOCH CO CKOPOCThio 72 kM/c? (Omsem: 1 MIx.)

2. OnpenennTh NOMTHYIO MEXaHHYECKYIO SHEPTHIO KOCMUYECKOT0 Kopabas Mmaccolt
2 T, xBMAKYIIeroca Ha Boicote 300 kM co ckopocTbio 20 M/c. (Omaem: 7 - 101° [1x.)

3. Kakyro cxopocTs IO/DKEH HMeTh NapoBoit Mosot Maccoit 1470 kr, ytofn ero
3Heprus B MOMEHT y/apa 6bLna paBHa 2940 Ix? (Omsem: 2 m/c.)

4. IIpyxuHy IKOIBHOIO IHHAMOMeTpa pacTAHYM Ha 5 cM. Koadvpuimuent yripy-
rocti OpyxuHn pasen 40 H/m. Uemy paBHa noteHumansHas aHepras pacTsHyTol
npyxuHk? (Omsem: 0,05 x.)

3adavu na «4»

1. Ilyas maccoit 10 r BreTaeT B focKy TOJMIMHON 5 ¢M €O cKopocTbio 800 M/c B
BEUTeTaeT H3 Hee co ckopocThio 100 M/c. KakoBa cuna conpoTHBNenus, JeRcTBYIOmAs
Ha Iy o BHyTpH Xocku? (Omsem: 63 kH.)
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2. M4 6polieH BepTHKANBHO BBePX ¢0 ckopocThio 16 M/c. Ha kaxoit BricoTe ero
KHHETHYeCKasd SHeprus OyeT paBHA NOTeHIHANBHOM sHepruu? (Omsem: 6,5 M.)

3. C xaxoit CKOPOCTBIO Hato 6POCHTE MY BHU3 C BHCOTHI 3 M, YTOGH 10OCTIE yaapa
0 3eMJII0 OH NOANPLITHY Ha BRCOTY 8 M. YAap 0 3eMNI0 CYMTATE a6COMOTHO YIIPYTHM.
(Omeem: 10 M/c.) :

4. Ilpu noaroToBKe UIPYNIEYHOrO MICTONETA K BHCTPENY NDYKHUHY € xoaq;\qmuu-
eHTOM xecTkocTd 800 H/M cxanu Ha 5 cM. Kakyio ckopocts mproGperer nysis Mac-
coi 20 r ipu BRICTpPEJIE B TOPH3IOHTANBHOM HanpaBaerun? (Omeem: 10 M/c.),

3adauu na <5»

1. Teno, 6pomenHoe ¢ BRCOTH 250 M BEPTHKAJIBHO BHH3 C HAYAILHOM CKOPOCTBIO
20 M/c, yraybuaoch B mousy Ha 1,5 M. Paccuuralite CpeiHIO0 CHLY CONIPOTHBIICHHS
nouswt, (Omeem: 3,5 xH.)

2. CaHKH CbeKAIOT C rOPhl, BEICOTa KOTOPOH PaBHa 5 M, a YToJ HAKJIOHA DaBeH
300, 1 ABMXYTCA JaNbllle N0 TOPHIOHTANTLHOMY Y4acTKy. Kosddurment tpenns Ha
BCEM TIYTH CaHOK OfuHaKOB U paseH 0,1. Kakoe paccrosinue mpoitaer caHku 1o ropu-
30HTAJIBHOMY Y4aCTKY JI0 IIOJIHOM OCTaHOBKH, (Omsem: 41,5 M.)

3. Ilyna Maccoit 10 1, neTAmas ropH30HTAIBHO €O cKOpocThio 300 M/c, yaapsaeTcs
B [IO/IBEIIIEHHK Ha HUTAX JePeBARHRIH 6pycok Maccolf 6 Kr i 3acTpenaer B Hem. On-
PenennTe BHICOTY, Ha KOTOPYIO OAHKMeTCs 6pycox. (Omsem: 0,013 m.)

4."Ha rnaaxoM ropH30HTAIBHOM CToJIe HOKOUTCA map. C HHM CTaIKUBaeTcs ApY-
rofi Takoif xe map. Yaap abcomoTHo yupyruit u HeleHTpanbHuii. Iloa kaxuM yraom
pasneraTcs wapu? (Omsem: 90°.)

Jomamuss paGora :

I1. 53, c. 3agaum (8-9). .

¥Ypox 51. JlaGopatopnas pa6ota «IlpoBepxa 3aKoHa COXpaHeHHs IHEPTHH
TIPH eHiCTBHH CUA TAXKECTH H YIPYTOCTH>
Hens pabomp:: U3MEPUTD NIOTHYIO SHEPIUIO TENA, KONEBMIOIErocs HA TIPYXUHE, U Ha
OCHOBAHHM 3aKOHA COXPAHEHHS SHEPIUM BLIYUCIIMTD MAKCHMANBHYIO CKOPOCTB IPy3as
Obopydosanus: 1) xuaaMoMeTp; 2) MNHeHKa H3MePUTENbHAS; 3) MTATHB Jlaéopa-
TopHBit; 4) rpyan Maccoit 100 r — 2 mT.

Xon paGoTh

BHauane H3MEPSIOT XKECTKOCTD IIPY)XXHH er'iamome'rpa. Jins atoro x NpYy>XHRE IO~
BEHIMBAIOT FPY3 K U3MEPAIOT BRI3BAHHOC UM YUIMHEHHNE IIPY>KUHHL Ha ocHoBaHuH 33-

KoHa [yKa BHNTCISIOT KECTKOCTS NpyKuHH: £ = "lflp' = ™ !

(CcHNa TAXKECTH Mg YPAaBHOBEINMBAET CUAY YIPYTOCTH ] F -
3areM cOGUPAIOT YCTAHOBKY IO PHCYHKY.
C IOMOHIHI0 M3MEPUTEMbHORM JIHEHKN OTMEeYAIOT IONIOMKEHUE
PABHOBECHSE, TOJBEIIEHHEIX K IIPYIKIHe HAMOMETDA FPY30B.
OTTATHBAIOT FPY3H BePTHKAIBHO BHA3, HATIDUMED Ha 5
CM OT IIONIOXEHNS HX PABHOBECHS, H OTHYCKAIOT. [IpH kone- é f
6aHuK IPy30B HabGMIOAAIOT MEPHOANYECKOE H3MEHEBHE HX
CKOpOCTH M B3aHMHEIE NIPEBPALIEHNs KHHETHYeCKOH H no- [y -
TeHNMANbHOR SHepruii. Puc. 99 -
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Ha xone6monecs: rpy3sl efCTBYIOT ABe CHUIBL: TOCTOSHHAS CHAA TSKECTH U 1le-
PEMEHHasA CHMa YHPYIOCTH HPYXHHHL. IToTeHUHMANbHAS SHEPIHA IPY30B YBEIHYHBA-
eTcs 60 32 cueT COBEPIHEHUS PABOTH IPOTHEB CHJIH TSAXKECTH [i0 HOXHATHIO TPY30B,
J160 3a cueT paBoTH 110 PACTATHBAHHIO NPYKUHBL [103TOMY HaH6OBIIETO YHCIIOBO-
ro 3HaueHWd NOTEHIHANLHAS 3HePrHs JOCTUTAeT B BEPXHEM M HIDKHEM MONOXEHHAX
TPY30B, 2 HAUMEHBIIETO — B MOMEHT HX NIPOXOXAEHHS NONOXeHHs pasHosecns. Ku-
HETHYECK2st JKe SHEPIHA IPY30B MAKCHMAJIBHA B MOMEHT IPOXOXAECHUS MU HOJI0KE-
HUA PaBHOBECH#, 23 MUHMMANbHA — B BePXHEM B HIXKHEM HX IION0XKEHUAX.

Tonnas aneprus KoneGMONMXCA IPY3OB OTHOCUTEBHO, HX TONOXEHHS PaBHOBE-
CHsl paBHa HX MaKCHMANbHOM HoTeHIMANbHON aHepriH E, mian MakcHMaibHO#M KiHe-
THYecKoi snepruu E,, kotopre BHYHCIAIOTCA COOTBETCTBEHHO N0 dopmymam:

kA? mo2,
E = = E, = T -
TAie m — Macca rpysoB, V,  — MOAyIh MaKCHMaJbHON CKOPOCTH IPY30B, B — Xect-

KOCTBb NIPYXXHHR, A — aMIUIHTYHa KoneGaHuit rpy3oB.

- RAY m#?
Ha ocHOBaHUM 3aKOHa coxpanerms sneprun E = E,, . e. == ——‘35-2

OTciona Moxyab MaKCHMaJbHOH CKOPOCTH TPy30B 6yZRer paBeH:
A
4 [k
’V B =A /" .
R

PeayasTarnl maMepennil H BHYMCIEHNH 3aIIHCKIBAIOT B TETPab.

B aT0#i pafoTe B KauecTBe KOJE6ITIOMEr0Cs TeMa MOXKHO B3ATh CTATbHOMN WIH Na-
TYHHBEY IMIHHAD ¢ KPIOYKOM U3 Habopa Ten 1A Kanopumerpa. Pa6oTy MOXHO BHI-
MOMHHUTB Talkke ¢ rpy3oM Maccoti 100 1, noBeINeHHKIM Ha PE3NHOBOM IIHYpE CeYeHH-
eM 1x1 mm, JumHo# 150 MM,

JNomanmnas pabora

I1.53.

Vpok 52. Konrpoaphas pa6ora no remMe «3aK0H COXpAHCHHSA>
(Cwm. paszen «CaMOCTOATENIbHEIE M KOHTPOJBHEIE PaBGOTHI». )
Omsemvi x xormponsrotl pabome:

Howumep Bonpoca 1 oTBeT

1 2 3 4 5
Bapuaur 1 B B A B B
Bapuanur 2 r B r pit B

Vpok 53. Pannosecue ten
H&}lb.‘ BHIACHHTS YCJIOBHA, [IPH KOTOPHX TENO HAXOZUTCA B PABHOBECHH.

Xon ypoka

1. Asamus kouTpoXBHO# paboTh
II. H3yueHne HOBOTO MATEDHANA

Mui yxe 3HAeM, UTO BCAKOE TeJIO [IOA BIUSHHUEM CHJL, eHCTBYIOIMHX CO CTOPOHBL
JPYTHX TeJI, HCIINTHIBAeT yCKopeHue. OIHAKO B HEKOTOPHIX CIy4asX TeNIO, HaXo/Asme-
ecsl 1oy AeHCTBHEM HECKOMbKHX CHJL, BCE JKE MOXET OCTABATHCSH B IIOKOE.
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Axcnepumenm 1

Yepea HeMOABYKHERIH 60K MIePeKWHYTa BEPEBKa, 3a OJMH KOHell IPUBA3aHa IHpH,
33 Apyrott — 1¥HAMOMETD.

Teno HaxoaUTCA B [TOKOE, HO Ha Hero IEHCTBY 0T OAHOBPEMEHHO /IBE CUJIK, DABHRIE
N0 BeIMIHHE M HallPaBJeHHKE 110 OAHOM MPAMON B IPOTHBONOJOXKHEIE CTOPOHKI, TEAO
OCTaeTcsi B COCTOSTHHH MOKOS. .

H3ayuenne ycaosuii pasHOBecHs Tel (MM MHaye YCAOBHIt PaBHOBECHSR CHA) CO-
CTaBAsAET 3a/avy CTATHKH.

CraTtHKa 103BOJISIET ONPEAENMTD YCAOBHS PABHOBECHS Pa3HOOOPA3HLIX COOPYXKe-
HHil, KOTOpHE CO3/IAET YeJIOBEK: 3AARUIM, MOCTOB, apoOK.

Idxcnepumenm 2

Yepea nenoasnxam 610k IepeXunyTa BepeBKa, 32 OHH KOHell TIPUBsi3ana THPS,
3a fpyroii — xuHamomerp. IIpunoxkum yeunus uyTs 6osibmie, yeM Bec Tena. Uto mpo-
u3oitner? Ipy3 HauHeT ABHIaTLCA. .

Buigod. CneoBaTeNBHO, CTATHKA €T YKA3AHHSA He TOILKO 06 YCI0BHH PABHOBECHS TEJI,
HO H 0 TOM, B KAKOM HAIDaR/IeHUH BOSHHKHET SBVDKEHNE, CITH PABHOBECHE Tell HapyBIITCA.

¥xe B IpeBHOCTH BO3HHKAAM BOMPOCH, CBA3AHHEE C NPHMEHEHHEM Pa3ftHYHbIX
MEXaHU3MOB (phiyara, 6:10ka) A NOAHATHA rpy3oB. IloaToMy crpouTeneii i B Te Bpe-
MEHa HHTepecOBANN He TOMBLKO YCI0BIA PaBHOBECHs IPYaa, HO M YCJIOBHS, IpH KOTO-
PBIX IPY3 ABHTAJCA B ONpejeieHHoM HanparienuH. Y cTaruka nMena npaxtuyeckoe
TIPHMEHEHHE 11 NHXeHepoB AperHocTH. CTaTHKa ABNAETCA YaCTHBIM CAyYaeM IHHA-
MHKH. BRIACHHM € IOMOIIB10 3aKk0H0B HB0TOHA MPY KaKHX yCnoBHAX N06oe Teno GyneT
HAXOANTHCSA B PABHOBECHH.

1. Ecy Tes10 HAXOAHTCA B [IOKOE, TO YCKOPEHHE K2UKA0T0 3/IEMEHTA TENa PAaBHO HY IO,

2. ing paBHOBECHA Tela HEOBXOAUMO U IOCTATOYHO, YTOOK FeOMeTpIYecKas CyM-

Ma BCex CW, ReHCTBYIOMIUX Ha mio6oi anieMeHT 2TOro Tela, 6KNa pasHa HYJIIO.
3. Ins abCcoMOTHO TBEPAOTO Te/a 3TO YEJIOBHE HA3KBAIOT NMEPBRIM YCIOBHEM €0
PaBHOBECHS.

HI. Pemenne akcnepHMenTIbHOMH 3anauH

Onpesenure Nokazanne HTHAMOMETPOB, €CJIH IPY3 HMeeT Mac-
cy 1 kr (puc. 104).

Obopydosanue: ITTaTHB, 183 AEMOHCTPAIMOHHKX AUHAMOMET-
Pa, IepeBsSHHLI A amoMuRMeBRtit oxxoc BC, munetixa.

IMonyyunwm Monens kpoHmTeliHa. CTaBATCA BOMPOCH AN
obcyxaenns. loyeMy cTpenKa AHHAMOMETDOB NIPH ITOXBENH-
BaHHH TPy3a OTKJOHAETCA B pa3HHE CTOPOHK? 3aBHCAT JH
MoKa3aHUsA AMHaMOMeTpoB oT yriaa ACB? Mamenarcs au mo-
Ka3aHHA NPHGOPOB, eClTH JIMHY MOAKOCA YMEHBIIHTD, IEPEBAH-
HH CTepKeHD 3aMEHMTh METATTAYeCKHM ? I ie Henob3yloTCA
KPOHITEHHBI?

3aza4y MOXKHO CHayasa PEHINTh, 2 TOTOM H3MePATH CHIIEL Mox-
HO H Hao6opoT. 7
IV. Pemense 3inay 7

1. Jlogxy paBHOMEDHO TABYT K Gepery ABYMs KaHaTaMH, PacrIo- *
JIOXEHHKIMM B TOPH30HTAIbHOM [UIOCKOCTH. YTOJ MeXX/Jy KaHaTa-
Mt 90°. K xaHaTam npunoxernt cwin no 120 H xaxnan. Kakosa
CHJIa CONPOTHBIEHNSA BOAK?

Y,
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2. K cpenneli Touke ropy30HTAIBHO NOABEMIEHHOIO HPOBOAA JUTHHOI 20 M moABe-
meH rpy3 Becom 170 H, scnescTBHeE Yero poBoA pokc Ha 10 eM. Onpenenuts cany
YIIPYTOCTH, € KOTOPO# Kax/Iast TI0JIOBHHA IPOBO/Ia AefiCTBYET Ha IPy3.

3. ®ouaps BecoM 43 H yxpenier Ha noxsece. Onpee HTh CHIb YIIPYIOCTH CTEP-
sxua AB u tpoca BC (puc. 105).

Jomamuss pa6ora
I1. 54, 1155. ’

Vpox 54. MomeéenT cwimi.
BTopoe ycioBHe paBHOBECHS TBEPAOTO TENa
H&ﬂb.‘ YCTaHOBHTSH YCNOBHE PAaBHOBCCHA TBEPAOIO TENA.

Xox ypoka

I. Ilosropenwe. Becena
1. Y10 Takoe caoxenue cun?
2. Kakyio cany HaskBaoT paBHOJelicTRyIOmel!, a KaKHe CUNB Has3hBAIOT COCTAB-
AAOMMAMH? N
3. Yemy paBHa paBHOZeHCTBYIOINAA CHJI, ReHCTBYIOIMX Ha TJIO [1Q OXHOMN IIpAMOi
B OIHHAKOBOM H IIPOTHBOIIONIOKHOM HAIPABNEHUAX?
4. ChopmymupyitTe IpaBUIO CJOXEHHS CUJ (IIPABIJIO MAPAILIENOIPaMMa ),
5.4YTo Ha3nBaeTCA Pa3NOKEHHEM CHN?
6. YTo 03RaYaeT BRPaXeEHHE 4TeN0 HIIM CHCTEMA Tell HAXOAHTCS B COCTOSHUM PaB-
HOBECHs» ?
7. B ueM cOCTOUT nepBoe YCIAOBHE PABHOBECHS TBEPAOTO Teja?
@ponumansunii Ixcnepumenm
B xaxoM carygae Texo MOXKHO CABUHYTH ¢ MecTa Menbmedt cunxoit (puc. 106)?
O6bopydosanue: Tpp6oMeTp, 6PYCOK e PEBAHHDIIR,
THPS Maccoi 2 Kr, AeMOHCTPALMOHHKI AUHAMOMETD a d
BaxynmHckoro 1 rpys Macco#t 1 xr. TITTTTTTT 777777777
I1. Hayyenne HOBOTO MaTepHaia ‘
Ha npaxrnke 9acTo BCTpe¥aloTCs CIydas, KOz

TeJI0 He MOXET ABUTAaTbcs ¢BOGOAHO B mo6oM Ha- ¥
MpaBAEHHH, a ABHXEHHA €T0 OIPaHMYEHBI KaKHMH- 1 2
AM60 APYTUMU TREPANMR TENAMW. ITU TeRA VA~ 7777727777777 72777777

BalOT B MEXaHHKe XXeCTKHMHM CBE3AMH. BaxnniM
[IPHUMEPOM JBHKEHHS, OTPAHWYEHHONO XeCTKOM’ CBA-
3bI0, ABNSETCA BPaIlCHHE Tesla BOKPYT xeCTKOR ocH
HJIH, KaK NOBOPAT, BPallleHUs Tea, 3aKPeILICHHOTO y
HaOCH: 7777777 SIS 7777
HarnpuMep, nponeanep caMONeTa, KOJNOAE3HHIH Puc. 106
Xypasb, ABepb Ha eTsx. IIpexcraBum cebe pyie- ) R
BOE K0J1ecO KOpabis HiH «BapaHkys> asToMo6uIbHOTG pynia. Ilpusaras yenmms sxos
paznyca, Mul GyeM TONBKO MHTATHCS COTHYTH 0Ch, HO HE CMOYKeM NOBEPHYTH KOMECO.
Zlns2 IOBOPOTA HEOOXONMMO [IPHIIOAHTD YCHIIME BIOAb ero 06043, T.e. epPIEeHANKY-
nsipHO pajuycy. M3 ckasamHOrO ClefyeT, 4TO NIpH BHIABIEHNM YCHAOBHH paBHOBeCHS
TeJa, 3aKPETIeHHOro Ha OCH, MOKHO He PACCMaTPHBATh CHITY CO CTOPOHKI OCH, T.K. OHa
He MOXXET BHI3BaTh BpallleHHe Tefa.
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dxcnepumenm 1
Jlns paBHOBecHs HEOOXOAMMO, BO-NEPBHIX, YTOOH CHAM, Jelt-
CTBYS B OT/EJBHOCTH, NI0BOPaYMBATH TEJNO B NPOTHBOMONOXKHEE
croponx! (puc. 107).
Sxcnepumenm 2 v/, N
VYMeHBIIMM PacCTOSIHHE OT LIEHTPA BPAIIEHHA /0 JIHHHH Iei-
crBus cuibl. Yro Buzum? {5t TOro YTOGH TEN0 HAXOAUIOCh B PaB-
HOBecHH notpebyercst 6oabmas cuna (puc. 108).
OKAa3HBAETCA, YTO AN PABHOBECHS! TeNa 3aKPEILIEHHOTO Haocy, |- Paciosecle
CYIECTBYIOT HE TONLKO BEJIMYMHBL CUM, HO ¥ PACCTOSHHE MEXKIY
4 N
‘passosecue

TOYKAMH HX MPUJIOKEHHS H OCHIO BPamieHHsl, KaK Anst 0ObYHOIO
phiuara.

Ecim 0603naunTs BemuMHE CHT Yepes F, u F, nnmu paauy-
COB, IPOBENEHHAIX B TOYKH HX NpuIoXeHus, yepes [, u [, Tor ycio-
BHE PaBHOBECHSA BHPA3UTCA PABEHCTBOM:

F,l-F,l,

Ecmu cuit He epneRMKYSIPHH PaIMycy TOYeX MPUIOXEHHs],
TO TaKoe COOTHOMEHHE JO/DKHO BHIIOMHATCA A1A NpoeKumit aTux Puc. 107
CHJI Ha HaTIPABJIEHN A, EPIIEHANKYAAPHBIE K PRAWYCAM,

IIpoussenenue Fu / HA3HBAIOT MOMEHTOM CHJIB OTHOCHTE b~
HO paBHO# OCH, HJIM IPOCTO MOMEHTOM CHJIBI.

Jlns paBHOBeCHs TeJa, 3aKpeILIEHHOTO Ha OCH, airefpauyec-

KasAg CyMMa MOMEHTOB zxencraylomnx HA HETO CHJ RONXHA ONTH
PAaBH2 HyJIO.

B cayyae npon3BobHOIO YHCTa BHEMHMX CHUI YCJIOBHS PaB-

HOBeCHS TBEPAOTO TeJla 3aNUITYTCSA B BHAE: Puc. 108

F +F,+F,+..=0

M, +M,+M,+..=0
III. 3akpennenne HAy4EHHOTO

1. Y10 Ha3KBAIOT ILTEYOM CHILI?

2. Y10 Ha3WBAIOT MOMEHTOM CHTHE? Kaxast hopMyia BEIPaskaeT CMBICII 3TOr0 nonsmm"

3. KakoBa eAMHUIIa H3MEPEHHS MOMEHTA CHJIB B CHCTe- F

Me CH? ’ -

4. Kaxy1o posb HrpaeT MOMEHT CITH BO BPalIaTeNbHOM JIBH-

XKEHHU? I

5. Kak onpeaenserca 3HaK MOMEHTa CHIBI?

6. YeMy paBeH MOMEHT CHJIN, NPOXOASMINA Yepe3 OCh Bpa-

[MmeHns?
7. CopMynupyiite ¥ 3anummre yCIOBHE PABHOBECHS TeNla
C 3aKPEIVIeHHOM OChIO BpameHHsL.
8. Kakoset o6mme ycJ0Busi paBHOBECHS J1I060T0 TBEPAOro
Tena?
IV. Pemenne 3anay

1. JlMHa rOpU30HTANbHO yc-ranonnenﬂom prdara ¢ rpysa- !
mu BecoM 2,5 H i 4 H Ha koHuax paena 52 cm. Haitrn mewn can I
TAXECTH IPY30B ¥ CHJTY AaBJIeHMs PHYAra Ha TOYEYHYIO OHODY. !
Maccy camoro phryara He yuuThBaTh. (32 cx, 20 e, 6,5 H) |

I 7777

Puc. 109

Puc. 110:
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2. Bpycox Maccolt 10 kr Hyiao onpoxunyTs Hepes peSpo O (puc. 109). Hadtru Moaym
HeobxommMbl 1Bt 3Toro cum F,, eca mupuna 6pycka 50 ca, a Bbicota — 75 cM. (53 H)
3. Crepxenb 3axpennien wapHupHo B T. O (puc. 110). Cuna F snaniBaer ero or-
KJIOHEHHE OT BEPTHKANBHOTO NOA0XKEHUS Ha yrona ¢ = 30°. KakoBa Macca cTepxkns,
ecmu F=2,5 H? (1x2)
Domanmax paGota
_ I1.55, cp. 137 (1~2).

Vpox 55. Pemenue 3KCIepUMERTANBHBIX 3aXAY
1lens: Hay4YHTCA HCIONL30BATh 'l‘eope‘mqecme 3HaHAA Ha NIPAKTHKE.

Xon ypora

Krnacc reanTtcs Ha IPYIHH: KaXHAA TPYNa IONY42aeT CBOe 3afaHne B 3aBHCHMOC-
TH OT CTeleHA NOATCTORJEHHOCTH.

1. OnpezemiTe MacCy ITPOH3BOJIbHO BREPAHHOTO TeAA ¢ TOMOILED phidara. 060-
pyOosanse: prdar, Habop IPys0B, TeO0 HEU3BECTHON MACCH.

2. Onpenesure Maccy Jmueltku. Yxasanue: pelmenne 3a1a%A OCHOBAHO HA HCIIOb-
30BaHAM MpaBUiIa MOMeHTOB ciJL. JIuneitky xranyr va kpalicrona, BRoab Hee Mepeme-
T 6pycoX A0 Tex Nop, noka AHHelka He HAYHET afATh.

- 3. PaccuuTaTth MacCy MeTALINYECKOro py6as. O6opynosanie: iuHeKa, MeTaLIHyec-
Kas MoHeTa. J{14 npoCTOTH pelleHHA JHHelKy PAcnoNaraloT Ha KPaio CroXa Tax, YTobs
cepeuHa THHeRKHA POXO/IIA B0V Kpad. MOHETH pacTioaraior o
obe cToposH cepeauubl yunelxy. [lomyuensmiit peaymrar nposeps- '
10T Ha PRYDEHBIX BECAX. A

4. Ha HATH nHoxpemen KyCOK MeZHOIO MpoBoja. Kak H3MeHATH
nonoXeHHe PaBHOBECHS], HE MEHAA TOYKH nogseca. Ilpegroxure
pasunie cnocobn pemeHus.

5. Cacrema 6510x0B 4 rpy308 HaxoauTca B paBHoBecun. Hapy-

IIMTCA JM PaBHOBECHe, eCTH TOYKY A KpeIUIeHNs HUTH Nepeas-
HYTb BIPaBO. PelmluTh TeOPEeTHYECKH, a 3aTeM IPOBEPUTH IPaBRAb-
HOCTD 3KCTIEPHMeRTANBHO (pHc. 111).
HAomammasg paora
IL. 55. 56, c1p. 137 (3-4). Puc. 111

Vpox 56. Pemenue 3anau. Ctaruxa
1eav: BayyuTH PEMATH 3a429N IO XaHAOK TeMe.

Xox ypora

L. Pemenne 3a5ay

1. J{pa yenoBexa OXMHAKOBOIO POCTA AEPIKAT 38 KOHITH B FOPHIOHTANBHOM TOJO-
xenwH TpySy Amunolt 1=2 M u Maccolt m =10 xr. Ha paccrosmuu d=0,5 M ot nepsoro
ueJIOBEKA NIOAREMmeH IPy3 Maccol m,~100 kr. OnpesennTe CILTBL, C KOTOPHMH Tpya
ZlaBHT Ha ILIEYH NePBOTO H BTOPOTO 1e10BeKa. MOXHO /IH IO JaHHKIM 3a/1a4H PACcCyH-
TaTh CHJIH JaBNeHHs TPyOH Ha IUIeYH, eclin ee 6yxy-r HeCTH He JiBa, a TPH 1eJI0BeKa.
(800 H, 300 H, 800 H, 300 H)

2. Ipy3 Maccoit m=10 Kr BHCHT Ha ABYX HEPACTANHMBIX 'rpocax COCTaRJIAIOIUX
Mexay coboill yron 2a=120°. YeMy paBHH CHIR HaTSKEHAS Tpocos? (100 H.)

7 B. A. Bonxos, 10 xa.



194 TToypouHme paspaboTku no ¢m3nxe  yyebuuky I 1. Maxnwena, B.B. Byxosuesay

3. B rnagkoM IMAMHAPHYECKOM CTaKaHe JIEKUT CTEPXEHb
Maccoit m=0,1 xr (prc. 112). OnpenesrnTe CHAN PEaKi[AH OO~
PBI, €CJIH YTON MEXAY CTEpIKHEM H JHOM padeH 45°. (1 H, 0.5 H)

4. Tpya maccoil 10T noaBemeH Ha TpeX OAVHAKOBLIX YIIPYTHX
Tpocax. TouKu MoJBeca TPOCOR JIEXAT Ha OTHOI NPSIMOH, Cpe/ Mt
TPOC PACTIONOXEH BEPTHKANBHO, a (B APYTHX COCTABIAIOT C HHM
yrimi ¢=60°. YeMy paBHBI CUTRI HATSDKEHUSE TPOCOB, €CJH TIPH MX
RedbopMary BRIIONHsieTes 3aKoH Tyka. (20 H, 20 H, 80 H) «

5. Nectuuua aymwofi | 1 Maccolf m NpHAOKeHa K CTese, Puc. 112
YeMy papeH MHHUMANBHEIH YTO 0t MeX/TY IECTHHIIEH # MTOJIOM, IPH KOTOPOM JIECTHH-
12 eIe HaXQAHUTCS! B PABHOBECHH, ecli KO3hIHUUHEHT TpeHust MEXXY JNecTHHUEH 1
CTEHKOM M, MeXTY NecTHHIei U Tonom m,? OTipesie/ATe CUAL PeaKLIUMK OIOP M CHITH
TPEHUA MEKAY JECTHHLEH, TI0JIOM H CTEHKOH.

6. B cocya ¢ KBaZjpaTHEIM AHOM CO CTOPOHOM a HANMBAIOT KUAKOCTL. I1pn kako
BLICOTE YPORHA XUAKOCTH CUJIa IABIeHHA XXUAKOCTH Ha JHO PaBHA CHJE ee JIABNEHHA
Ha GOKOBYIO MOBEPXHOCTD cocyXa? (h=2a)

7. B iunuHAputiecKuii COCYA HAIMTH PABHKIE 110 MacCe HECMEITHBAIOIHECS XKIA-
KOCTH C Pa3HBIMH TIOTHOCTAMM T, ¥ I, O6mias BhicoTa cTon6a xuakocrs H. Yemy
PaBHO TUAPOCTaTHYECKOE nanneune Ha JIHO COCyZa.

Jomawnss pabora -

I1. 55, 56, c. 138 (5-8). i

¥pox 57. Kourponpuas pabora no reMe «CraTHkas
(Cwm. paszen «CamocToATeNbHEE ¥ KOHTPOJIbHLE paboTeis.)

CTPOEHUE ATOMA

b Vpoxk 58. Crpoenne aTroMa
Ieay: n03BaKOMUTD YHAIUIMXCSH CO CTPOEHUEM SA/PA; ctj)opmupona‘n: MOHATHE 3apn-
H0BOE H MacCOBOE YHCIIO.

Xox ypoka

1. HayueHue HOBOrO MaTepHala

Celiyac MaXo OCTajI0Ch MIOfielt, AJisk KOTOPAIX PEalbHOCTe ATOMOB MEHEe OYEBKA-
Ha, yeM ABmxenHe 3emnu BokpyT Connna. [IouTH y Kaxk1oro ¢ 3TUM NNOHSTHEM CEs13a-
HO MHTYHTUBHOE IIPE/CTABIEHHE O YEM-TO MAUIEHBKOM HEACTHMOM.

TBOpLOM KAEH aTOMa MPHHATO CIUT2Th [IEMOKPHTA, XOTA HCTOPHS YIIOMUHAET TAKKE
ero yuurens JIepkunma, 1 He MeHee YBepeHHO — peBHeHHMicKoro dbunocota Kanany.

Jlererna pacckassiaeT, 4T0 [eMOKPHT CHie/l Ha KaMHe ¥ MODA, ACpXan B PYKe
160K 0 1 pasMRILILLY. «Ecnu s ceitdac 310 A6J10K0 paspexy HONOAAM H y MEHS OCTa-
HETCA NOJIOBUHA, ECJH A 3Ty NOJIOBUHY CHOBA Pa3PeXy Ha /ise — OCTaHEeTCs YETBEpTh,
Ho ecs 1 AaTbIme MPOIOJDKATD, BCETZA Jii ¥ MEHSI B PyKe GYAET 0CTaBaTHCA YaCTh
abnaxa? Wi Xe B Kakoif-To MOMEHT OCTaBINAACA 4acTh yXe He 6yaeT obnaxath cBoi-

creamy abnoka?» Ounocod NpuUmen K BHBOZY, YTO AeNekue Takoe Geckoneyno He <

CYMIECTBYET M Ha3BaJ 2TY NOCNEMAHIONN, YK€ HENENTHMYIO, YaCTHIY ATOMOM.

Amom — HaUMEHBINaA YaCTHIA XHMHYECKOTO 3/IEMEHTA, SRAAI0MAACS HOCHTeNIeM

€ro CBOMCTB.

Tk w e
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- Bnarogaps paboram Hopmanua Jloxospa (1836-1920 rr.), » 1874 r., xo1s1 panbme
06 arom rosopun Makcsenn (1860 r.), Boasaman (1866 r.) npumes x BHBOXY, YTO
aTOM JIOJUKEH HMEThb CTPYKTYDY.

7 mapra 1911 r. Pesepdopa BHIABHEY R mnoreay, 41O aTOM NooGen Comednoit
cucreMe. OH COCTOUT U3 SPa M AMEKTPOHOB, KOTOPHIE 00 PAIAIOTCS BOKPYT Hero. Pas-
MepH SJpa MANK, HO IMEHHO B HEM 3aKMOYaeTCs NPAKTHYECKH BCS Macca sapa. 3a-
PAX SIAPA NOMOXKHTEALHIIA.

INonunili 3apsAn aapa pasex +Ze.

3apagoBoe YHCAO Z PABHO YMCAY IPOTOHOB B AAPE M COBNAXAET B TIOPAXKOBHIM
HoMepoM Tabiun Menzaeneesa. CymMMapHHI 3apsajl aeKTPOHOB paBeH — Ze.

SIAPO COCTOMT U3 NPOTOHOB U HeliTPOHOB, OHU MONYYIIN o6Mee Ha3BaHHE HYKO-
Hop. MaccoBoe uHCRO A PaBHO YHCITY HyKNIOHOB B AApE-aTOMA:

A =Z+N, rae N — yncino HelitporOB, Z ~ YNC/I0 HPOTOHOR.

Yucao ReHTPOHOB B SIPE OJHOTO H TOTO X 3/JEMEHTA, MOXKET GHITh PasmIHRIM.

Ecu B aTOMe OAMHAKOBOE YHCIIO IPOTOHOB, HO PA3HOE YHCIO HEHTPOHOR, TakHe
XMMUYECKHE DIEMEHTR HA3KRAIOT H30TOnaMu. PafnoakTHBHLE H30TONH TIORYHaloT B
ATOMHHIX PEAKTOPaX M Ha YCKOPHTEAAX SMEMEHTAPHRNX YaCTRIL

PafinoakTHBHEE H3OTOII, BBEAACHHKIE B H3y4aeMHIl 06BEKT, 10T BOIMOXHOCTh
HCCNeROBATEL CBOHCTBA BeIecTBa M XOA Pa3HOOOPa3HHX NPOLECCOB (METON Mede-
HBIX aTOMOB).

XumMmueckie cBONHCTBA PAAKOAKTHBHLIX H30TONOB He OT/IMYATCA OT CBOHCTE Hepa-
JIHOAKTUBHAKIX H30TOMOB, TeX XK ANEMEHTOB, HO OHH ABJIIIOTCA HCTOYHUKAMY DaHO-
AKTMBHOTO U3NyYeHHA. MeTo MeYeHKX ATOMOB IMPOKG MCIIONE3YeTCs B MENHIMHE
(¥ccaenoBanme o6MeHa BelleCTs, IOCTAHOBKA AMATHO32 /19 TEPANEBTHYECKOTO Jeue-
HYIA1, JedeHUs PAKOBhIX 3360 1epanit ); POMKIIIERHOCTH (KOHTPOJIb H3HOCA ReTanelt,
HCCeoBaHHe BHYTPEHHell CTPYKTYPH, oORapyxeHue AeieKTOB); CeNbCKOM X0asiii-
cTBe, 6uomoran (60pb6a ¢ BPEIHEIMHA HACEKOMHEIMH, KOHCEPBHPOBAHME IIMMIEBHIX IPO-
ZIYKTOB), APXEOJOTHH (ONpEReieHue BO3PACcTa XPEBHAX IPEAMETOB).

Sapo cocTonT U3 HEHTPOHOB M NIPOTOHOB. YT0 Xe yxepxupaer ux pmecre? Moue-
MY IIPOTOHKI He OTTANKHUBAIOTCA. YIMBUTENABHO TO, YTO MACCa SIPA MEHDBIIE CYMMbI
Mace OTAENbHBIX IPOTOHOB M HEHTPOHOB. :

II. Hayuenmne HOBOTO MATEPHANR

Maccy atomoB, MoJIeKyn HeynOGHO H3MEPATh-B TAKHX !cpymmx €/MHALIAX, KaK
KunorpamMM. B kauecTse eIMHUIB MACCH YAOGHO HCTIOIL30BATH CPEAHIO MACCY HYK-
JTIOHA B aTOME OMPENEACHHBIX XAMHIECKHX 3/IEMEHTOB,

AToMHas €IMHMIA MacCH (a.eM.) — CPERHAS Macca HYKJIOH2 B aTOME YIieposa
12C, — nosromy pasna 12 a.em.

ATOMHAA eMHALA MAaCCH paBHa 1/12 macchl atoma yrepoga C 1 aeM. = 1 /12=
=1,66-10Y xr.

Ipy Manux pa:mepax MOJlelcy.’l YHCTIO MX B IO60M MaKPOCKOMHIECKOM TeJle Ypes-
BhIvaifHo Bennko. B 1 rpamMme Boan N= 3,7 - 1072

Macca gamoit Monexyns Bogn my = S - 102 1, T. K. MACCH MOJIEKYT OYEHD MAJH,
yAOGHO HCNONB30BATh He aGCOMIOTHBIE 3HAYEHHS MACT, 2 OTHOCHTENbHRE, (o Mexay-.
HapoaRoMY cornamenuio 1961 r. Macchl MOJleKyn CpaBRHBAIOT ¢ 1/12 MacCH aToMa
yraepona.

OrrocaTenbHo# Maccol (Man aToMHO#T) Maccoif Bemectea M Ha3nIBAIOT OTHOMIEHHE
MACCH MOJIEKYNHI (MM 2TOM2 ) AAHHOTO BemecTBa K 1/12 Macchl aToMa yTiieposa m,,..

7*
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Yewm 6oblie TENO, TeM GoNbile ATOMOB WY MOJIEKYJ COAEPXHUTCA B HeM. CpaBHu-
BAOT KOJMMYECTBO MOJIEKYT (aTOMOB) C KOJIMHECTBOM aTOMOB, cofepXkamiuxcs B 12 ¢
yraepoaa. Taxoe OTHOIIERUE NOAYYHIIO HA3BaHHE KOJMHYECTBA BEIIECTRA.

Yucno MONEXY HIIH aTOMOB B MOJie BEleCTRA HA3LIBAIOT YMCIOM ABOTaJIPO:

N, = 6,02 - 10% moms™,

Mampuaﬂ Macca — 3TO Macca BEMIeCTBa, B3ATOIO B KOJHYECTBE OHONO MOJIA.

M =m, - N,, KOTOphIe €ro COCTABNAOT. YORIs MACCH! (ReDEKT MAcChl ) SKEHBATIEH-
THa 3Heprud, HeoOxoANMOi 114 cBA3nBanua sapa. Ecnn nedekT MaccH cocTaBaser
A KT, TOr/ia SHEPTHS, CBA3LIBAIOIIAS AAPO, ONIpeAeaseTcs o hopmye:

AE=Am/ rae C - cKOpOCTb CBeTa.

ITI. IToBTOpeHHe H3YHEHHOIO

1. S1ApoM Kakoro 3jleMeHTa ABASETCS IPOTOH?

2. CkoJIbKO HYKJIOHOB CONEPXKAT SIpa JHTHSA, MeJH, CBHHIIA.

3. HazosuTe XHMIIECKHIl 3/IeMEHT, B ATOMHOM SAPE KOTOPOTO COAEPIKATCH HYKJIOHDL:

A.7p.+7n
B.18p. +22n.
B.33p.+42m

4. Yto Ha3HBAIOT AeheKTOM MacCH?

5. Hanmunoute dopMyny aedekTa MacChL
IV. Pemenne 3anay

1. Kaxy1o 4acTb Macchl H30TOMNA YTIePOAA COCTARJAET MACCA €T0 AIEKTPOHHOMH 060-
nouxu? (Omesem: 2,74 - 10+) '

2. Kakasq sHeprus BhijienseTcs Npy o6pasoBanuy N3oTona yriepofa u3 obpasyio-
mux ero yactuu? (Omsem: 15,3 MaB.)

V. 3akpernsieune H3yueHHOTO

1. B cocyne HaxoauTcs 3 MOJISt KHCOPOZa. Cxonbko aTOMOB KHCJIOpOJia B cocyAe?

2. KaxoBa Macca 4 Monelt Kucopona, BHMpaXkeHHas B lcmlorpaumax?

3. Crombko Monekyn cofepxurca B 1 xr sogopoza H,?

4. Monekyn 6onpme B 1 MoJie KMCTIOPOAa M B 1 MoJe a30Ta?

5. Teno coctont n3 8,204 - 10* Monexyn, HaliTH KOAHYECTBO BEIMECTBA, COEPKA-

TerocA B TeJe.

6. KaxitM cOOTHOIIIEHHEM CBSI3aHB MOJISIPHAS] MACCA ¥ OTHOCHTEIThHAsA MOJIADHAA MAaoca?
Homamsee 3ajanHe

I1. 57.

MOJIEKYIAPHO-KUHETUYECKAS TEOPUSA

¥Ypox 59. OcHoBBbIe NON0KEANS MONEKYIAPHO-KHHETHYeCKoH TeopHH
Uen: chopMy.IHPOBATh OCHOBHEIE IIONOXEHHUst MOIEKY IPHO-KMHETUYECKO TEOPHH.

Xon ypoka

1. HayueHnue HOBOTO MaTepuana
OcHoBHbIE OI0XKEHHA MOJIEKYASPHO-KHHeTHYeCK Ol TeopHN
1. Bce BemecTBa COCTOAT M3 MeNbYaiimuX yacTHY (MOJIEKYN).
2. Monexynnl HaxofATCs B 6eCIOPANOYHOM Xa0THYECKOM JBHKEHMH.
3. Mexay MOJIeKYIaM# CYIIECTBYIOT CHIIbi B3aUMOAENRCTBHS.
4. Monexy sl pasjieNleH ! TpOMeXyTKaMH. -
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OnuiTHRE 0GOCHOBAHUS MONEKYASAPHO-KHHETHYECKOH Teopun

Cyuecmsosanie MOREXyn

1. 3aKkoH KPATHOCTH OTHOWEHUIY: MPH 06PA3OBAHMH H3 ABYX AIEMEHTOB Pa3iIHy-
HEIX BELIECTB MAaCCH! O/FHOTO H3 3/IEMEHTOB B Pa3HAIX OTHOMIEHHAX HAXONSATCS B KpaT-
Hbix oTHomennsx N,O : N,O,: N,0, (1:2:3).

2. HafmoeHue MoJIEKyJT ¢ HOMOUTERO HOHHOTO HPOEKTOPA, ANEKTPOHHOTO MEKPOCKONA.

3. Aanenne muddysnn (aeMoncTpauns Andxby3uH MEIHOTO KYTIOPOCa).

- Xaomuuecxoe Osuxcenus Morexyn

1. BpoyHoBCKOE ABHKEHHE MOJIEKY N (IEMOHCTDALMA ABNEHH ),

2. Jaddysus u ocmoc.

3. Crpemnenue raza 3aHATh M0G0l 06 BEM.

Cunvt 63aurodeticmeus

1. Medopmanma tena (1eMOHCTpAIMS ).

2. Coxpanenue GopMH TBEPAOIO TENA.

3. IloBepxHOCTHOE HATSKEHHE XUAKOCTH (JeMOHCMpayust: HANONHEHHYIO BOXOH
NPOGHUPKY 3aKPHIBAIOT IMCTOM GYMaryt U riepeBOpaYMBAIOT, BOJIA He BRUTHBaeTcH, y6u-
patoT 6ymary, a KHIKOCTb BHOBb Ha MecTe.)

Hanuuue npomexcymxos ,

L Tlpu cMenmMBanme a3 IHNX XARKOCTER V  <SV e (TeMOHCT-
PayuA: CMEIUBAIOT COMPT M BOAY MIBECTHHKIX OGBEMOB, HAOMOAIOT 32 NIONYIEHHEM
O6BEMOM CMECH.)

2. Tnddysns.

3. Medopmarpis.

Bpoynoscroe deuncenue ’

BpoyHOBCKOE ABMXEHHE — ITO TEILIOBOE ABHAKEHUE B3BEINEHHLIX B KHAKOCTH (VLI
rase) YaCTHIL JTO TEIVIOBOE ABHKEHUE, H OHO HE MOXeET HpeKpaTuThcd. Bueppnie Ha-
6mionan aTo sivaenne anrmuickuit 6oranuk P. Bpays.

OBbsicHUTE 6POYHOBCKOE IBHAEHME MOKHO TOBKO HA OCHOBE MOJIEKYISIPHO-KHHETH-
geckoil Teopu. TIpruuia 6pOYHOBCKOTO ABFOKEHIA YACTHHIR 3AKOYACTCS B TOM, YTO YA~
Phl MOJIEKY.T AHJIKOCTH O SaCTHITY He KOMIIEHCHPYIOT ApyT Apyra. ITpu Gecriopsnourom asu-
MEHUM MOJIEKYI HepeaBaeMble HMH GPOYHOBCKOM YaCTHIE MMITYJIBCH HEOIMHAKOBEL

MonekynsapHO-KHHETHYECKAA TeOPUst GPOYHOBCKOINO ABIKEHMA GHUIA CO3[aHA B
1905 roay A. DitnarreitHOM.

Pons MosexyNSpHO-KHHETHYECKOH TEOPHM B IPHPOJE, TEXHHKE

1. ITurranue pacTeBHH U3 MOYBKL.

2. B opraHnamMax 4eJI0BEKa M XHBOTHHX BCACKIBAHME MUTATEIBHKIX BEHECTB [po-

HCXOAKT Yepe3 CTEHKH nnmenapemm
3. IleMenTanns.
- Ofbacuume credyrouwue A8ReHUs
. JIpHrOTOBLTE MELILHELA PACTBOP, W3 KOTOPOFO MOMYYaeTCH YCTORIMBAA MBLTbHAs
#UIeHKA Ha IPOBOTIOYHOM KOJIBLIE AUAMETPOM 7 M. PacrionoxXus mieHKy ropu3oHTanb-
g, NeliTe Ha Hee TOHKYIO CTPYIO XOJIOAHOM BOTb 13 BOAOIIPOBOA W yaiHaKa. [Tnerxa
TCS LETOMH. ’
BosbMuTe HeGOABIION MAPHK AnaMeTpoM 8-10 MM, CMOYHTE ero MBUIBHKIM pa-
STBOPOM H ONYCTHTE Ha IUeHKy. OH IPOXOTUT Tepe3 Hee, OCTARAAA 32 oGO MEHKY

o#f. (OBpasyeTca yCTOHYHBAs MuITbHASA MIEHKA, 06pa3ylomasica noa aedcTBreM

F371 CLEIUICHUA MEXLY MOJIEKYJIAMH MBLTHHOTO PAaCcTBOpa.)
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Ton6epnTe MBe MPOGHPKYM TAK, YTOGH OIHA MPOOHpKA BXOAMAA B APYTYIO C He-
Gonbiam 3a30poM. 3anonunTe 60AbITYI0 IPOGHPKY HANIONIOBHHY BOAOH H BCTABLTE B
Hee BTOpy10. 3aTeM-ONPOKUHATE WX, ieDXXa BHEMHION MpobupKy pyko#. s 6onsmol
npo0OHpPKH BOAA MOCTENEHHO BHTEKAET, a BHYTPeHHAA NPOGMPKA BTATHBAETCS BBEDX.
(BHyTpenHsas npobHpka yaepxuBaeTcs aTMOCGHEPHHM JaBJIeHHeM ¥ CHAaMH B3aHMO-
IelCTBAS MEXIY MOJIEKYIAMH BOAH M cTeKna. Boaa apnsercs craunsaomelt xuaxo-
CTBIO 110 OTHOILIEHHIO K CTEKJTY, TO3TOMY OHa CTeKaeT 110 NOBEPXHOCTH NMPOGHPKH.)
JloMamuee 3anianne

1I. 58, 59.

¥Ypok 60. ArperaTanie COCTOANHSA BEIMECTRA
Hen: o6bscHUTL (a3oBBIE NlEPeX0AH HA OCHOBE MOJIEKYJISTPHO- KITHETHYECKOH Teopun.

Xoza ypoxa

1. Ilosropense uayyeunoro

1. Yo Ha3BAKOT OTHOCHTENBHOM MOJIPHOMK Maccoli? Kakan ¢opMyna Bupaxkaer

3TO MOHsTHE?

2. YeMy paBHa OTHOCHTENbHASA MOJISIPHAs MacCa BO3Ryxa?

3. Yto Ha3WBAIOT KO/IMYECTBOM BemiecTBa? KakoBa emumnua KomyecTsa semecTsa?

4. Yro Takoe MOAApHas Macca?

5. UTo Ha3WBAIOT TIOCTOAHHON ABOraapo?

II. Aayuensne HOBOFO MaTephana

Pazsmyalor yeThipe arperaTHLIX COCTOSIHMS BEIECTBA:

1. Teepnoe

2. Xuzaxoe

3. TaaoobpasHoe

4. TInasmenHoe.

Da3o6vii nepexod — nepexo CHCTEMBI A3 OAHOTO aTPEraTHOTO COCTOSHHA B APYTOE.

TIpu pasoBoM nepexoae CkaukooOpa3HO H3MEHAETCH KaKast- 6o ¢rayueckas se-
JIMYAHA (TUIOTHOCTD, BHYTPEHHSS SHEPIAA).

Peanuzanus arperaTHOrO COCTOAHHSA BEMIECTBA 3aBHCHT OT COOTHOMIEHHS KHHE-
THYeCcKO# H NOTEHIMANBHON IHEPIHH MOJIEKYJI, BXOMSINNX B €10 COCTaB.

Teepaoe rexo

B 3eMHBIX YCIOBHSIX MHOTHE TeJIa HAXOAATCSA. B TREPAOM COCTOSAHHH.

ATOME! H MOJIEKYJIHI TBEPALIX TEJI HE MOTYT Pa30pBaTh CBA3U ¢ Gmixalimumu co-
CelIMK M KONeGTIOTCS OKOJIO MOIOXEHHs PAaBHOBECHA. BoT noyeMy OHH COXpaHSIOT
‘dopmy u o6beM Tena. Ecin COeMHMTE HEHTPH [TONOXEHHUS PABHOBECHA aTOMOB (MO~
JIEKy.T) TBEPAOrO TEJa, IOMYYHM NPaBUILHYIO IPOCTPAHCTBEHHYIO PEMIeTKY, KOTOpas
Ha3uBaeTcs KpucTawnyyeckol: E, << IE I

Knaxocrn

Mosnexynp XHAKOCTH PaCIONOKEHH [TOYTH BILIOTHYIO APYT K APYTY. Baxam,
MEXIY COCCAHNMM MOJIEKYIAMH, OHA CTAKHBAETCA C HUMH JUIIb BPEMs OT BPEMEHH,
OHA COBEPHIAET <«IEPECKOK» M TYT XK€ NOMAAET K HOBHM cocefsiM. Bpems, KoTopoe
MOJIEKYJIa IPOBOAAT He KouebsCh, HA3WBAIOT BpeMeHeM oceA ol xkustn. C nosuime-

“HHMEM TeMIlepaTyphl BpeMs OceIoN AU3HN yMeHbmaeTcs. Moseky bl )KUaKoCTH Ha-
XoasATCs GIM3KO APYT OT APYTA, IOITOMY, ECIH TIOMBITATHCA CMEHHTD OOBEM, Zjaxe Ha
Manyio BeIWYUHY, MOJEKYH jedopMHpYIOTCs. 1103TOMy XMIKOCTH Mano CXXUMae-
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MuL JKuaxocrn Texysn. [lox fieficTBueM BHeIHe# CHITH TIEPECKOKH ITPOHCXOXAT TIpe-
MMYIRECTBEHHO B HAlIPaRJIeHNH ee AeHCTBUA. JKnAKOCTH He TONbKO TEKYT, HO PHHU-
maoT dopmy cocyrma E, SIE,l .

H3-32 HENPEPHBHOTO BMXEHNS SHEPTUA MOJNEKYJIH CTaHOBHUTCS ToO Goiblle, TO
MEHBIIIE, IO3TOMY MOJIEKYJIH MOFYT IePECKaKHBATh.

Iaa

B rasax paccToAHMe MeXJy aToMaMH (MOJNEKYJaMH) BO MHOMO Pa3 MPEBHIIIAET
pa3sMepHl caMHux MoJIEKY1. TA3K JIETrKo CKMMAEMB, T. K. IPH CKATHH HAMEHSETCS THIIb
PacCTOAHHE MEXJTY MOJIEKYIaMH. MHOFOIHCIEHHEE YA3PH O CTEHKH COCY/a CO3AAI0T
nannenne rasa E, >|E ).

ILnasma .

IIpn HexOoTOpHIX BHAAaX H3Ny4eH¥s (PEHTTEHOBCKOTO, FaMMa-H3MY4eHUsT PaiHo-
AKTHBHEIX BEIIECTB), & TaKXKe IPH 04eHh BHCOKHX TEMIIEPATYPAX MPOUCXOIHT HOHH-
3aliMs ra3a: MaCTh MOJIEKY MM ATOMOB TEDSIOT CBOH 3IEKTPOHH, H CTAHOBATCS NOJI0-
KHTEJILHO 3apsDKeHHBIMH HoHAaMH. [a3 MOXXeT IOJMHOCTBIO HOHU3KPOBATHCA.

YacTHYHO KN NOJTHOCTHIO HOHU30BAHHNE ra3 HA3KIBAETCA NAAIMOLL.

Ilnasma npencrapiser cofoif cMech HOHOB M CBOSOAHKIX 3JeKTPOHOB. B nenom
N1a3Ma aNeKTPHYeCKH Helttpanbha. ECiH ee IOMECTHTE B 3JIeKTPUYECKOE IIONE, TO
BO3HUKHET ABHXKEHHE 3aDKeHHKX JacTHIL, TO eCTh NoABHTCA Tok. [InasMoit seaser-
€51 Ta3 B JIaMTIax AHEBHOIO CBETA, HEOHOBRIX TPYOKAX JUTA PEKiaMu, THraHTCKAME CKOTI-
JIEHHSIMH FUIa3MH SIBISIOTCS 3Be3/TH, B TOM uncae 1 Connne. Ilnazma — HawGostee pac-
MPOCTPaHEHHOE COCTOSTHHE BeMIECTBa B IIPHPOJE.

I11. HHoBTOpeHHe H3YYEHHOTO

1. TlepeuncnnTe arperaTHHe COCTOSTHAS BEIECTRA.

2. OnHmuTe XapaKTep ABHXEHUA MOJIEKYJT B ra3aX, JKHAKOCTSAX B TBEPALIX TEMAX.

3. KaxoB0 cpejiree PACCTOSHIE MeXy MOJIEKYJIAMA Ia30B, KUIKOCTe! ¥ TBEP/RIX Ten ?

4. Tlepeuncanre OCHOBHbIE CBOHCTBA ra30B, XUIKOCTEH U TBEPIBIX TEL.

5. Ha3oBHTe coCTaB Ira3Mul (TPEXKOMIOHeHTHOI ). TIpuBeuTe NpUMEpH 1U1a3-

MEHHOTO COCTOSTHHSI BEIIECTBA.
Jlomauriee aafanne

II. 61, 62.

Jonomure mubiit MaTepHan

Cocmomnue semecmsa .

PacruraBiieHHRI YYTYH 3aTBEPAEBALT WAH 3aCTHIBAET NIPH TeMnepatype okono 1535°C,
2 ero COCTOAHHe TIpH 60Jlee HU3KMUX TeMIIEPATYPAX MPABHILHO HA3RIBAIOT 3aCTHIBAHHEM.
T103TOMY TEPMHH «33CTHIBaHHe> He OBS3aTENRHO CBA3AH C IOHATHEM €XOJNOH».

Tousn 3amepaaHus (3aTeepAeBaHHR ) M KHTIEHHS BEITECTBA 3ABUCAT OT AaBaeHuA. [aoxe
KOTAa Pedb HAET O BoJle, TEPMHH <3aMEP3aHHE» U «KMITeHUE» He BCeria YNOTpebadioTes B
cBOeM OORMHOM 3HaYeHNH. HanpuMep, BOa 3aKMIIHT NIPH KOMHATHOMW TEMIIEPATYpE, €CIU
De3KO CHHANTCA AARNCHHE BOZAYXA.

ToatoMmy «kuIANtMii» He BCETAR O3HAYAET «IOPAYHILy.

Jlaxe np1 HOpMaJIBHOM NaBJieHIH BO3XyXa MHOTHE BeIeCTBa KHIIAT IIPH O4eHh HU3KMX
Temneparypax. Hx Mu 06mMHO Ha3nBaeM razamu. Tak, BO3AYX COCTOMT B OCHOBHOM M3 JIBYX
ra3os — a30Ta ¥ KHCAOPOZa. Fix o6xHoe razoofpasHoe COCTOANME OGBACHAETCS TEM, 4TO
OHH 3aKHMAIOT IPH TEMIEPATyPax HAMHOMO Hipke HyJ: - 196 °C (asoT) u -183 °C (xucno-
poxn). [loatoMy faxe B CAMBIX XOJIQAHKIX YTONKAX 3EMIH TEMITEPATYPa Bbllite X TOUEK KH-
MEHUS, W, CIEROBATENBHO, OHH OCTAIOTCH Fa3aMu.
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Y1061 GHATH, HTO TAKOE 3ATBEPCBAHNE U KUMIEHHNE, HY)KHO 3HATh, I0O4eMY BENECTBa °
NPMHUMAIOT (GOPMY TBEDPAOTO TENA, KUAKOCTH M ra3a. TH (GJOPME H3BECTHR KAK COCTO-
AHUA BenlecTsa. B 1e1oM, PM TOCTOARHOM TeMNiepaType pa3Mephl ¥ opMa TBEPIOTO TeNa
He uaMenstiotcs. JKuakocts, pacrexasich, MeHAET GOPMY, HO e 0OBEM OCTaeTCs HeHaMeH-
HEIM. A Y ra3a MOCTOSHHKIMH HE SBAAIOTCA HU 06beM, HE dopma. a3 pacuupsaeTcs Wiy
CRMMAETCSA, YTOOK 3aNOMHUTE 00heM WM GOPMY 3aHHMAEMOTO MM COCYAR.

TIowrv BCS MaTePHsl COCTONT U3 aTOMOB, KOTOPBIE FPYNIHPYIOTCS B MoJekybi. Mosexy-
Jibl HAXORATCS B MOCTOSHHOM JIBHXKEHHH, M HMEHHO SHEPTHs MX ABHXEHHS (KMHETHYECKan
3HEPIHs) ONPEALNAET COCTOANME BENECTRA — TBEPAOE, XHIAKOe WM razoobpasnoe. B TBep-
ZIOM TeJte y MOJEKYJI MATO KMHETHYECKOMH SHEPTUH, OHH KONeOMIOTCA BORDYT (PHKCHPOBaH-
HuIx Toyek. IloatoMy Teepzioe Teno coxpanser cpoio hopmy. Monexynn knaxocty obranaor
AOCTaTOUHOI 2HeprHeit; 4TOGK MPeoIoNeTs CHTY B3AUMHOTO MPUTsDXeHHsA, OHM MOryTTiepe-
MEIATLCA U, TAKHM 06pa3oM, HaMeHATs hopay xuakocTr. Monexynni rasa obnazaot 6osms-
0 KHHETHYECKOH SHEPrHeif H NPaKTHUeCKH CBOGOAHB B CBOEM JBHKEHHH.

Ypox 61. Pemenue 3anay

Henv: nayauTh pemaTh 3a%a4H,

1. UiaBecTHO, YTO HeNb3st 3aCTABATH KaNeNbKy GIHBKOBOrO Macia obveMoM 1 Mm?
PACILTHTBCS 1O NOBEPXHOCTH BOAH T2K, YTOOB OHa 3aHANA romas Gonbme 0.6 M2
Omnenure No 3TUM JaHHWM MIHUMANbHbIE DAa3MepPhl MOJIEKYJIH OJIMBKOBOID MaCAa.

2. Onpepnemire cpeee paccToaHye d MeXTy UEHTPAMH COCETHIX MONEXYN BKYCKe
abaa. IlnoraocTs 900 Kr/ a2,

3. Cuuras auamerp aToMa Bonbdpama d=2-10"M, OlleHUTe KOMIIECTBO aTOMOB,
NOKPHIBAIOMMX NOBEPXHOCTh OCTPUS UrAK. OCTPHE CYUTATh NONYITAPOM. PATKYCOM
r=510%um.

4. TIpu 06pa3oBaHMK COEXMHEHNS a30Ta ¢ KHCOPOAOM OTHOIIEHNE Mace TPOpea-
rMpOBaBOIMX BemiecTB paBHO 7:16. Kakopa xummyeckan Gopmyia 3TOro coequHeHns?

5. OnpenesnTs OTHOCHUTENBHYIO MOJIIPHYIO MacCy H MONIAPHYI0 Maccy Hatpus Na,
oxcuza yrrepoaa CO, oxcnaa asora NO, meanoro xynopoca CuSO,.

6. Kaxoe KONM1eCTBa BEMECTRE COAEPKUTCSA B CAMTKe cepebpa Maccolf 5,4 k.

7. KakoBa Macca BoaH, B3sToll B konmdecrse 100 Monib?

8. BrryucanTe MacCy OXHOro atoMa rexus He, Monexynnt oxcnaa azora NO, Mone-
Kynnt Metarna CH,.

9. Boaa u3 6mio/11a moHOCTBIO Henapuiack 3a 10 cyTok. CKONBKO B CpeiHeM Bhi-
7IeTalo MOJEKY C IOBEPXHOCTH BOAM 32 1c, ecym Macca BoAw paprsanacs 100 r.

10. CxoNbpKo aTOMOB COREPAKUTCA B €TakaHe BoAK (200 r).

11. B o3epo cpeaneit raybuuoi 20 M 1 mromaaso nosepxHocTH 10 xM? Gpocunn
KpHUCTaANHK niopapeHHo# coan Maccoit 0,01 r. Ckonbko MoJIeKyst 3Toit conp oKasa-
Joch 61 B Karute BOAK o6beMom 10 MM?, B3ATOl K3 03€pa, 6/ CYUTATH, YTO COJb
TIOCJ1e PACTBOPEHHH PaBHOMEPHO pacnpeaelunach B o3epe ? -

12. CKOJIBKO aTOMOB YI7€POfia COAEPKNTCA B rPaUTOBOM CTEpXKHE zumnoﬁ
L=10 cM 1 nnomazsio cevenna S—4 mu? ? Ilnornocts rpadpura 1,6:10° kr/ml.

13. Kakyo nnourazn MMeeT NOBEPXHOCTD 30510Toit Groasru Maccoif 1 1, ecan Ton-
IHHa ee coctasiser 104 MonexynapHux choep? IlnotHocTs 304012 19300 Kr/M2.

74. C KaKOit CKOPOCTBIO PACTET TORIMHA TOKPHITHA CTEHKH cepebpoM npH Hatmhi-
JieHUH, ecTA aTOMbt cepebpa, o6nanas aHeprue#t E=10"7/[x, npousBoasaT aasieHne
011Ia?
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15. Kakoe nonagoburca Bpems t,4To6H HA HOBEPXHOCTL CTEKA HAHECTH CHOH
cepe6pa TONTINHON SMKM, HCNONB3YA AN 3TOTO aTOMapHLIA My4YOK C KOBLEHTpalrel
10", meucymuniics co ckopoctsio 0,39 km/c. MonsipHas Macca cepe6pa 108 r/Mous,
wiotHocTh 10,5 xr/Me.

Jomaumniee 3anauue
II. 61, 62. Crp. 159(1-2).

Ypox 62. Pacupeaenenne MOJEKYA HASANLHOTO ra3a B HPOCTPAHCTRE
Iens: apopmuponarb NOHATHA: MAaKPOCKOIIHYECKHE, MUKPOCKOITHYECKHE napaue'r-
PHL, CTATHCTHYECKAA mouomepﬂocrb

Xoa ypokxa

I. TlosTopenne HayyeHHoOro

1. HazoeHTe OCHOBHHE arperaTHHE COCTOAHHA BelecTBa?

2. Kakne naMeHeHHs NPOUCXOAT B BEMECTBE NPH (a3oBLX Mepexoax?

3. IIpu KaxoM yC/IOBHY BEIECTBO HAXOAUTCA B TBEPAOM COCTOSHMN?

4. Kak 1puxyTcsa MONEXYJIH B TREPAOM Tene?

5. ITpu KaxoM ycaoBuH o8pasyerca KUAKoe COCTOSHHE BemecTsa?

6. B vem ocobenHOCTH ABMKEHUS MOJNIEKY B KHUIKOCTH?

7. TIpH xakoM YCJIOBHM BEECTBO HAXOAMTCSA B Fra3o06pa3HOM COCTOAHHH?

8. Ha30BHTE COCTAB TPEXKOMIIOHEHTHON [L1A3MAL
11. JlaGoparopnas paGota <Ha6mozenne 3anmoaeicTEHE PAZNTHYHKX BENIECTE

Ilens pabomyi: ybexnTnes B CymeCTBOBAHMH B3aHMOAEHCTBHSA YaCTHII BENIECTBA

TTpubopw u mMamepuanwi: Xycox IUIaCTHINHA; ABe MapadWHOBHE CBEUM; CITHYKI;
ZBa MpeJMETHLIX CTEKJIa, CTAKaH C BOAOK; MUMeTKa; NacTHK.

Xod pabomu:

1. PaagennTe KycOK ILIACTHIHHA Ha ABE OXMHAKOBLIE YaCTH, 2 3aTeM NPUKMHTE HX
Apyr K Apyry. Yro B Habmonaere?

2. IpuseauTe B CONMpUKOCHOBeHUE ABE NapapHHOBLE CBEYTH. Coezmmumcs OHH
unu vet? [louemy?

3. OnaassTe KOHeN 0AHOM cBeun Ha IIaMenn cndki. Coeunure cBeyn. UTo BH
Habmogaere? TTouemy?

4. Cnoxarre fBa CyXuX npeaMeTHHX cTekua. [IpuxmaTe X Apyr K Apyry. YTo BH
Habmogaere?

5. C noMompio muneTKy HabGepuTe BOAY U3 CTakaHa. CMOYMTE AHO ¥3 CTEKON BO-
Joif (KanHHUTE U3 ITUIIETKH HECKOJIBKO KaTleNb) B ONATh NPIKMHTE IpeAMeTHbIE CTeK-
Ja fpyT K gpyry. Yo sul Habmozxaere? [ouemy?

6. CoxmuTe nambuaMu Tactuk. Yto Bat onrymaere? [ToveMy 1aCTHK BOCCTaHABIH-
BaeT CBOIO NIEPBOHaYaNbHYIO OPMY NOCJE MPeKPAEeHNst CKATAA?

III. May4enne HoBOTrO MaTephana

K cucreme c oueHb 6O7BIIAM YHCIOM YaCTHI 3AKOHBI MEXAaHHKU HEOCPEACTBEH-
HO NPHMEHATH HEBO3MOXHO. MecTo MeXaHHKH 3aHHMAaeT CTATUCTHYECKAA MEXaHMKa.
Ona nospoJisieT BHYHCANTD CPeAHUe IHAUeHN (GHINTeckuX BeNUIHH, KOTOPHE Pery-
CTPHPYIOTCA MAKPOCKOIIIYECKHMHU Npubopamu.

Ceoiicrsa ¥ COCTOAHNE MAKPOCKOAMYECKOTO TeNa ONPEAENAIOTCS XaPAKTEPOM B33~
HMOZEHCTBHA N IBHKEHNS CAralOmMX €ro 4acTHIL. 3Hauenye Aio6oro TepMOAHAMH-
YecKOoro f1apaMerpa CBA3aHO C ABHXEHHEM MOJIEKYN UMH aTOMOB Tesa. Mexanmka
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HoloToHa X0poIIo nprcHocobieHa IS ONHCAH|S JBIKEHHS HeGONBIIOTO YHC/IA Tell.
Ecam xe 4Kcio ABAXYILIHXCS YaCTHIL ZOCTHTaeT MHJIMOHOB, TO YHCTO MeXaHHYECKHIH
NoAXoZ TepsieT CMHC, B 270l CHTyalMH He IOMOIYT HHKaKie BLMHCIHTEbHEE Ma-
muun. OfHaKo 3a71aya CCeAOBaHMA CHCTEM M3 OTPOMHOIO YHCJIa YaCTHIL BCE Ke
MOJNAETCS PELIEHHIO, B [IOBEAEHKH TaKUX CHCTEM OOHAPYKUBAETCS OnpeleseHHbE
3akoHomeprocTH. Ho 310 yXe gpyrue 3aKOHOMePHOCTH, 3aKOHOMEPHOCTH HOBOI'O THIIA
cratucTuyeckoit dusnxy. BaxHo 3HaTh He noBeeHMe OTAETBHBIX MOJIEKYJ, a Cpef-
HHI peayseTaT, K KOTODOMY NIPHBOAKT MX COBOKYIHOE ABHXeEHHe. ITOT pe3yabTar
HaXOJIAT C NMOMOINBIO 3aKOHORB CTaTHCTHYECKOH (PHUIHKH.

C TeyeHHeM BpeMeHH MHKDPOCOCTOSTHHS! HELIPEPAIBHO CMEHSIOT APYT ApyTa. Bpems

npe6riBaHUs CHCTEME B OMPEIEIEHHOM MaKPOCKOIMMYECKOM COCTOSIHMM TTPOTIOPIIHO-
HAJIBHO YHCJy MHKPOCOCTOSHHUI Z,, KOTOPHE PealTu3yioT JaHHOe coctosHue. Ecom
yepe3 Z 0603HAYUTE MOTHOE YHUCIO MUKPOCOCTOAHHUI CUCTEMEI, TO BEPOSITHOCTE W

Z
onpegenserca W = Z—' i

YeM Goubiie Z, TeM 6o1b11e BEPOSTHOCTS JAHHOTO MaKPOCOCTOAHMS 11 TeM Gombiee

BpeMst cucTeMa 6y/1eT HAXOAUTBCS B ATOM COCTOSHUM. JBOMIOLIHMS CHCTEMEI IIPOHCXOTUT
B HAIIPABJIEHMH [IEPEX0/IA OT MAJIOBEPOATHLIX COCTOSIHUE K COCTOAHHAM HOJIEE BEPOST-
HEIM. FIMEHHO ¢ 3THM CBsi3aHa HeO6paTHMOCTb TeYeHHs MAKPOCKOTTHYECKHX HPOLIECCOB.
OGpatHhiit IPoLIece He SBJSAETCA HEBO3MOXKHEIM, OH IIPOCTO MAJIOBEPOSITEH.

IV. Camocrosrensuas paGora ’

(Cwmortpn pasnen «CamocTosATENbHEIE H KOHTPOJIbHBIE PabOTHI».)

Otsern:

Bapuarnm 1: 1, 1510%.2.2,2%x2.3. 7- 10 x2. 4. 18- 10%. 5. = 10%

Bapuanm 2: 1. =5,3- 10-. 2, 200 mons. 3. 0,52 x2. 4. m,, >mg, 61,7 pasa. 5. N, =NM

V. Kpoccpopa «Crpoenne pemectsas

(CMotpu paszen «CaMocTosTeIbHbIE H KOHTPOJIBHEE PaGOTHI». )
Ortserni: 1. Kucnopox. 2. Atom. 3. Mukpockon. 4. Jlemokpur. 5. Monekyna. 6. Jlo-

morocoB. 7. [Iuddyaus. 8. Lenscuit. 9. Tennosste. 10. ITpurskenne, 11. BemecTso.
12. Temneparypa. 13. XKuzakocrs. 14. [nnoresa. 15. Cmauusanmue, 16. Baknan.
Jomamuee 3ananne

ITpounrars xoHcnekT B TeTpamy. C. 159 (3-4).

Ypok 63. Pacnpeneense MOJEKYJI HEEaNbHOIO ra3a o CKOPOCTAM
Il&/lb.‘ OOpEeNEeNHTh, C Kakoit CKOPOCTBIO IBHIAXOTCA MOJIEKYJIBI B ra3se.

Xon ypoka

IIpoBepka gomMamHero 3aaHKA

1. IloyeMy cBOMCTBa Pa3IMYHKIX FA30B HE 3aBHCAT OT X XHMHYECKOTO COCTaBa?

2. TloyeMy Al ONMCAHUA IBHXKEHHS MOJIEKYJI Ta3a HET CMBIC/Ia HCIIOIb30BATh 3a-
KOHB! AuHaAMHKH HbioToHa?

3. Tlouemy ra3 pacHIMpsieTcs, 3aHHMast BECh IIPEJOCTaBIeHHKH eMy o6beM?

4. Kak pacnpocTpaHAIOTCS B TPOCTPAHCTBE MOJEKYJIbl HAEUIBHOIO rasa B OTCYT-
CTBUE BHEITHHX CHJI?

II. HayueHnne HOBOTO MaTepHaia

Jins NpUHATHA TEOPETHYECKOH IMIIOTe3b! B KauecTBe Hay4HOI (DH3ndecKo# TEOPHH

HEJXOCTaTO4YHO €€ MOJTHOIO COrJIaCHA CO BCEMH Y)K€ H3BECTHRMH OIMBITHBIMH JAHHBIMH.
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BaxHuIM TanoM NpeBpanleHns HIoTe3nl B HAYYHYIO TEOPHIO SIBISETCS IPEICcKa-
3aHHe HOBHIX, HEN3BECTHHIX (PAKTOB.

BaxHyi0 POJb B IOATBEPKAEHHH CIIPaBEUMBOCTH MONEKYIAPHO-KUHETUYECKOMH
TeopuH chirpai oyl K. feppexa no A3y4eHH0 KOMHIECTBEHHBIX 3aKOHOMEpHOC-
Teit 6poyHoBcKoro asuxenns (1908—1911 rr.) B 1905 r. A. Dfinmrelin Ha OCHOBE MO-
NeKyPHO-KHHETHYECKON TeopuH pa3paboTa Teopuio 6pOYHOBCKOTO ABHKEHHS.

PasBUTHIO MOJIEKYISAPHO-KHEETHYECKOH Teopun rasos cnocobereobana pabora
Jix. Maxceenna «Ilosiceenne x AMHaMU4eckoili Teopsy rasos» (1860 r.)

Maxkcpeni NpUIIeN K BHBOAY: MOJIEKYJN Ta3a ABHXYTCA C PaTHYHLIMK CKOPOC-
TAMH (paHee CKOPOCTH MOJIEKYR CUHTANH ofusakoBuMu). TIpn cronkHoBeHny Mone-~
KYN HaTIpaBJIeHUs M MOJYJIH BeKTOPOB HX CKOPOCTeit H3MEHAIOTCS, HO paCHPOCTpaHe-
HHE MOJEKYJl 10 BOSMONCHHM 3HAYECHHSIM CKOPOCTelt OCTaeTCs HeM3MEHHbIM.

HCX0A% M3 OCHOBHHIX TIOROMEHMH MOJIEKYJIAPHO-KMHeTHYecKolt Teopuu, Maxc-
BEJLT BHIBEJ 3aKOH PaclIPOCTPaHeHNs MOJIEKYJI Fa3a 110 CKOPOCTSM.

3HauuTeNbHAS JaCTh MOJIEKY.I ABIKETCS CO CKOPOCTBIO, 61H3Koi K V, — Haubonee
BEPOATHOI CKOPOCTH. 3Ta CKOPOCTD 3aBUCHT OT TEMINIEPATYPH BELIECTBA, # OHA YMEHD-
MAeTCs C yMEHbIEHHEM TeMnepaTypu. XOTs MOJieKy ikt ZBUTAIOTCA ¢ JIIOOKMA CKo-
POCTAMH, YHCJIO MOJIEKYJI, CKOPOCTb KOTOPHIX 3Ha4YMTeIhHO OTJIHYaeTcs OT Hanbonee
BEepOATHOH, O4eHb MAJIO, IOKOSIIIUX MOJIEKY.JI HET.

HawuGonee BeposTHOI CKOPOCTH ABHXKEHHA MOJIEKY/I [232 10 NPEACKA3aAHUAM Teo-
PHH 1P TeMIIEpaType OKOJIOo 0°A0KHA GRITH HECKOJILKO COT METPOB (M1 KHCJIOpO-
za — 380 m/c). Ha nepeuif B3rasx sTo npoTHBopedHT (aKTy Masnol ckopocTH anddy-
3MH ra30B, Hal[PIMEP PACTPOCTPAHEHHIO 3a11aX0B B BO3XYXeE.

B 1920 r. O. lliteproM Griny NpOBEAEHE! ONMWTH 110 H3MEPEHHIO CKOPOCTEH Ten-
JIOBOTO ABHXCHHSA MOJIEKY.L.

Haiinennast ckopocTh COBNAAANA CO CKOPOCTHIO PACCHHTAHHOMN IO 3aK0HAM MOJIEKY-
JISIPHO-KHHeTHYecKo# TeopuH. OTBIT A0Ka3aJ1, YT0 CKOPOCTH aToMoB pastnie, Ombir Hitep-
Ha XOPO1II0 COTNAcoBhiBacs ¢ TeopHeii Jux. Makcsesna i Cioco6CTBOBA IPEBPAIEHHIO
aTOMHO-MOJIEKYJIPHON IMIIOTE3H B COBPEMEHHYIO MOJIEKYISIPHO-KMHETHYECKYIO TEOPHIO.
"HI, 3akpernienne HayYeRHOro

1. KaxuM crioco60M MOXHO H3MEPATH CKOPOCTL ABHIKEHHUS MOJIEKYI?

2. Kax OnBITHEIM ITyTeM HCCAEAOBATS PaclpeieNieHHe MOJIEKYJI Ia3a [0 CKOPOCTAM?

3. Chopmymupyitte onpeznenense HauGonee BepoATHON CKOPOCTH YacTHU.

4. B 4yem 3axmouancs onuit O. HITepna?

Jlomamuee 3ajanue
I1. 69. 3agaum Ha c. 172 (1-2).

¥Ypox 64. Temneparypa
Llenv: chopMupPOBaTE IOHATHE O TEMIIEPATYpE.

Xon ypoxa

1. TIposepka noMamnrero aananMs
1. Cdopmupyiite 3aK0OH COXPaHEHHS HMITYIbCa JUIA YIIPYTOTO yXapa.
2. Kak onpexesHTh CpefHee 3HaYeHHe GuanyecKkoil BENTHYMHK U3 SKCTIEPUMEHTa?
3. Pacckaxmure, B YeMm cocTos1a uaeq B onnre IItepHa.
4. Kax paccuuTaTh YMCAO YaCTHIL, IPUXOAAIIMXCA HA EAMHHYHEN HHTEPBAT CKO-

pocrelt. - . .
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Jexoncmpayuu: n3MepeHHe TeMITepaTyPhl 3IEKTPHIECKHM TEPMOMETPOM, Harpe-
BaHHMe CBHHIIA YAAPOM MOJIOTKA.
II. Hayuenne HOBOTO MaTEPHAAa

B TeopuH TEILIOBLIX ABJIEHUI OCHOBHAS BenyMHa — TeMnepatypa. Ha texne, kpo-
ME YYBCTBHTE/IbHAIX IPHEMHUKOB, PEarVpYIOIIHX Ha IPEKOCHOBEHYE, KaBJeHHe ¥ 60~
JieBLIE Pa3(PAKEHNA, €CTh NPHEMHNKH, Peardpylomue Ha Tenno u xojof. Ipmiumy
€nocoGHOCTH Tel MO-Pa3HOMY BO3AEHCTBOBATb Ha OPraHKl YyBCTB MOXHO CBA3ATh C
Pa3IMYHON CTENEHBIO HATPETOCTH TeJl — TeMnepaTypoli. 3To CylrmeKTHBHOE Ompeae-
JICHHE TeMIIePaTyphi, KOTOPOE He COofepxkuT criocoba ee namepenns, Miamepennue tem-
MepaTypPH CTAJIO BO3MOXHLIM JIHIIb TOTAA, KOrAa 6hija YCTAaHORJIEHA 3aBHCHMOCTD OT
TEMIIEPATYPH TAKUX BENTHYHH, KaK ANUHa, 06BEM, KOTODhle MOXKHO H3MepsTh. Eme B
IPEBHOCTH 3aMETHJIH, YTO COCTOSTHHE 3A0POBbSA YeNI0BeKa CBAIAHO C TEIIOTOH Tesa.
Tlepsmiii npoobpas repmomerpa nemMonctpuposan I Tanunei 5 1592 .

¥ tepmomerpa Tannnes He 66110 mKanmi. J71s Toro 4To6s BBECTH MIKANY, IPESKAE
BCEro, Heo6X0AMMO YCTaHOBHTh IIOCTOSIHHKIE TOUKH € (patcHpoBaHHOM TeMniepaTypoit.
Tlocne MHOTHMX MOMKITOK B KaYECTBE OMOPHHIX TOYEK OhiaM BuGPaHHE TeMmepaTypH
TasgHUA Jh/ia M KuTieHus: BoJIul. Briepsrie ato npeioxun X. Tofirenc B 1655 r. Camuit
ynotpebaseMolt TeMnepaTypHOI IKANOH B aHIIOASKHYHHIX CTPAaHaX 10 CHX TIOD SBJIS-
erca mkana Mapenreitta. 3a (° npUHAMAETCSA CMECh CHEra M HAIMATHPA, a 3a 100 °C —
HODMaJTbHas TEMITEPaTypa 1eJ0BeYecKoro Tea.

Jins uaMepeHHs TEMOEPATYPhl MOXKHO MCIIONL30BATH MOOGOH MaKPOCKOMHYECKHH
TiapaMeTp, KOTOPKIH 3aBHCHT OT TEMNEPaTYpLL: 00beM, HaBieHuE, INEKTPHUECKOE CO
NIPOTHBJIEHUE U T. X.

IIpu HopManbHOM faBjieHHME 32 (° IPUHUMAIOT TEMIIEPATYPY TASIErO JIbJia, a 33
100° — xunenue Boanl. 1o mkana Ilenscus. McnomnbayioT B KavecTBe AMAKOCTH B
TEPMOMETpE CIIMPT WM PTYTh.

Hamepetiue memnepamyput

1. Tesio HEOGXOMUMO TIPHBECTH B TEILIOBON KOHTAKT C TEPMOMETPOM.

2. TepMOMETD AOJIKEH UMETh MacCy 3HAYHTEABHO MEHBIIE MACCH! TeNa,

3. Nokazanue TepMOMETpa CJIEAYET OTCYATRIBATL NOCAE HACTYILIEHHS TETUIOBOrD
PaBHOBECHS.

TemItepaTypa XapakTepHayeT COCTOSIHHE TEILIOBOI'O PABHOBECHS MaKPOCKOITAYec-
KOif CHCTEMKI: BO BCEX 4aCTAX CHCTEMH, HAXOAAIIEHCA B COCTOSHUH TEILIOBOTO PABHO-
BecHs, TEMIIEPaTypa MMeeT OfHO M TO JKe 3JHAJEHHE. )

Pa3nocTsh TeMIepaTyp TeX YKA3hiBaeT HATIpaBJeHHE TEMLNOOOMEHa MEXTY HUMM.

Y70 IIPOMCXO/IT C TOUKH 3PEHHS MOJIEKy NAPHO-KiHeTHYecKol Teopim? [Ipn clon-
KHOBEHHH GRICTPOABIKYIMHXCA MOJEKYJ C MEJUIEHHO ABIKYIIMMHCS TaKofl e Mac-
CHI CKOPOCTH GHICTPRIX MOJIEKYJT YMEHBIIIAIOTCS, 2 MEIEHHNX — yBennynBawTes. IIpn
6ecuHC/IEHHLIX COYAAPEHNUAX CPeIHIe KMHETHYECKHE JHEPTUH MOJIEKY BRPAaBHUBA-
IOTCA M TIPY TEIUIOBOM PARHOBECHH MMEIOT OfHO U TO XKe 3HaYeHHe, KaK JUIs MOMEKYI
OIMHAKOBO MaCCH, TaK M JIIsI MOJIEKYJ Pa3HBIX Macc.

Temneparypa spnsierca Mepoti cpeHelf KHHETHYeCKOH IHEPTHN XaOTHYECKOTo
XBHIKEHHS MOJIEKYJl B MAKPOCKOIIMYECKOM TeJle.

Anrnutickuit yuennith Y. KeqnBHN BBes1 a0COAIOTHYIO MIKATY TeMIiepaTyp. AGcosmor-
Hast remnepaTypa T cBszaHa ¢ Temniepatypoft no mcane eancus opMynoit T =t + 273.

1«€C=1K

IIpu T = 0 °K TennoBoe ABMXEHUE MOJEKYI IPEKPAITAETCS.

‘
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VicropHuecku TemilepaTypa Briepsbie GhUIa BBefleHa KaK TePMOXHHAMIIECKad Be-

C. JIEHUS CBS3M TEMIIEPATYPH CO CPeHe KHHEeTHYECKOi SHeprueif MOJIEKyYI CTANO0 ACHO,
L. 4TO TeMIIEPaTypy MOXKHO ONpee/IATh KAK CPEAHIOI0 KHMHETHIECKYIO SHEPIHI) MoJse-
* Xy71 ¥ BHIPaXaTh €€ B JDKOYJISX, T. €. BMecTo T BBecTH BennuuHy , Tak YTOGH

g’ﬂl{‘lﬂﬂa, s Hee 6bina yCTaHOBJI€HA €INHHIIA H3MEPEHHS — ITPaxycC. Tocne YCTaHOB-

Q = 3/2 kT, rne nocrosunan Bombimana (k) CBA3NBaeT BETHYMHY TEMIEPATYDHI,
BBIPAXAEMYIO B SHEPTeTHYECKHX eAHHHIIAX, C TeMIePaTyPOi, BHpaXeHHOH B rpaxycax. ,
IIL IloBTOpEHNE H3YYEHHOrO

1. Yro TaKoe TepMOAMHAMHYECKAA CUCTEMA?

2. 970 TaKOE TEMITEpaTypPa M YTO OHA XapaKTepH3yeT?

3. Kakona 3aBHCHMOCTE 06bEMa XUIKOCTEH U Ta30B OT HAMEHEHHSI TEMIIEPATyPh?

4. KaxoB ¢uanueckuii cmeicit nocroanHo# BonbiMana?

5. Yt0 HaanBaeTCA aBCOMOTHHM HyTeM?

6. I(aKOB CMBbICT 3TOIO HOHATHSA € TOYKH 3pEHYS MOJEKYIAPHO- KMHETHYECKOH Te-

opun?

7. ObbsicHUTE IPUHITHIFTIOCTPOEHUS TeMIiepaTypHo# mkanst Hemens u Kenssuna.
Jomammnss pabota

11. 66, 67, saptauu Ha c. (5-6).

Vpok 63. OcHoBHOe ypaBHeHHE MOJEKYISPHO-KHHETHYECKOMH TEOPHH
Heﬂb.‘ BBIBECTH QCHOBHOE ypaBHEHHE MOJICKyJIﬂpHo-KHHB‘I‘H‘ICCKOﬁ TEOPHH
Xon ypoka

I. TIpomepka nomammuero 3aganws. IloTopenne Hayyennoro

1. Kaxoe cocTosiHHe rasa gBaseTcA PaBHOBECHBIM CTAl{HOHADHBIM?

2. ChopmyaupyiiTe onpefiesieHHe TEMNEPaTYPH Tena.

3. Kaxan equHHIa TeMIepaTypH Hcnons3yerca B CU?

4. TIpumeHuMO JIH TOHATHE TEMIIEPATYDPHI K OHON MoJjieKyie?

5. Tlouemy TepMOaMHAMHYECKAS TEMITEPATYPA HE MOXKET OLITh OTPHLIATEABHON ?
I1. Usyuenne HoBOro MaTepHaia

Monexynni raza ABKKYTCA ¢ O4eHb 60IBIIUME CKOPOCTAMH H, CTATKHUBASACD C IIpe-
MATCTBHSMH Ha X TYTH, BO3AEHCTBYIOT Ha HUX, OKa3kIBAlOT faBjeHHe. Boabmoe at-
MochepHoe TaBneHHe BO3AYXa 3aMETHO He TPOABNSETCA (A YeJIOBeKa, XXHBOTHRIX H
T. &.) H3-32 TOYHOTO HaIaHCA BHEINHETO U BHYTPeHHero Aasnenus. Hapymenue 6anan-
Ca TIOKa3hIB3eT, KaK BEITHKO aTMoc(epHOe AaBnetue.

Onvim

Marne6Syprekue nonymapus. CEKPeT B TOM, 4TO CHIIH, He KOMIIEHCHDYEMBIE H3-
HYTPH, CIaBIMBAIOTCA B pe3y/sTaTe 60MOADAUPOBKH MONEKYIAMH BO3YXA CHADYXH.

OT KaKuX Xe MAPaMeTPOB MOJIEKYE BOIAYXA 3aBUCHT faBienue? OT Temmepary-
pu? OT cpemreif KMHeTHYECKOH SHEPTHU MOJIEKYA?

Buti800 0c10611020 YpaBHEHUS MOIEXYARPHO-KUNEMUNECKON MEOPUL

PeanbHuif raz — 3710 CJIOXKHAA CHCTEMA, IOITOMY GylieM PacCMaTPUBATh HAEANb-
HHI Ta3, yAORAETBODSIONHY CAEAYIOMMM YCIOBHSIM:

1. MexmoieKyAAPHBIE CUIK B3aHMOAEHCTBHSA OTCYTCTBYIOT.

2. BaanmoziefCTBIA MONIEKYI Ta3a IPOMCXOMAT TONBKO DY HX YAaDEHHSX H SBJIS-

. JOTCSA YIPYTUMM.

3. MOJTCKYJ[H rasa He HMeloT of’beMa — MaTepUaNbHRBIE TOYKH.
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PacCMOTpHM NBUXEHHME OJHOH MONEKYIb, 3aKTI04€H- Aj
HOIt B KyOuueckoM simuke. J{1s yIPOIMeHHs NPEeANONOKHM, |
YTO MOJIEKY/Ia IBUIKETCSA BIIPABO H BJIEBO B0 OXHOH 1psi-
Moii Ox.

Mmnynec Brpaso (mpoexkus Ba ock OX pasHa m,V,
(m,V — Macca oxuoit MonieKyiin). Mamenenne HMIyabca

]

Ap, = 2m,V, cornacto I1 sakony HetotoHa. @” .

At — BpeMsi MeXAy ABYMs OTCKOKaMH MOJIEKYJH. '
Ap = m\V - (-2m,V )= 2m,V,. Cpexnsis cuna, xeicrBy-
1011ast Ha CTEHKY: Puc. 164

P 2L = 2 ?
FAt:Ap, At:Ai’ Apx=moﬂ:_(m0ﬂx)=2m00 F _rg0L_.=’_n.L_
: )

o2
= . m
B sutike B 0gHOM HanpapteHHH ABHXYTCA N Monekyn F =N —:L .

1, =2 =2 =
Cpennee 3HaueHHe KBAJPaTa MOXYJISt CKOPOCTH: 77 = W

Moznyms mo6oro Bextopa Ha ocu OX, OY, OZ paseH. U =27, TK
=1va ._F le,,v 1 Nm,o*

|

. 37 P"E,'ro P=3 LS =§—V—,L-S-V—06'bemslmnxa;
v =7 — KOHHEHTpauUs MOJEKYJL

1
P=§"moﬂz — ocxoBHoe ypaBHeHue MKT (ypaBuenue Kiaysuyca), ycTaHaBin-

B2€T CBA3b MEAULY MHKDO- M MAKPOMHDOM. P =%mom7’ =P= %—pﬁ’ .
P — H3MEDAIOT 3KCTIEPUMEHTANBHO.
T.x. E, =~ m,V, /2 Cnenosarensio, p= -;—I:_', n

IT1.[TosTOpenne H3yYEHHOTO
1. Yro HasniBaeTCA MACANLHBIM ra30M?
2. HasoBuTe ycnoBus, NpH KOTOPKIX I'a3 MOXHO CUMTATD HACANBHEIM.

3. Kakos MexaHN3M BOSHHKHOBEHMA [aBJIEHHS C TOUKH 3PEHHS MOJIEKY I PHO~KH-

HETH4eCKOl Teopun?
4. YTo HasnBaeTCA KOHIEHTpanHelt Mosexyn?

5. 3arminuTe K 06BACHUTE (PUINIECKNMIT CMBICH OCHOBHOTO yPaBHEHUSA MOJIEKY D~

HO-KHHETHYECKOH TeOPHH.

6. Kax 3anuchIBaeTCA OCHOBHOE ypaBHEHHE MOJIEKYNIAPHO-KHHETHYECKON TEOPHH

Jepe3 CPeIHAIL KBAAPAT CKOPOCTH MOJIEKYJI Ta3a H €0 NIOTHOCTb?

7. onyuute dopMyy, CBA3LIBAOIIYIO AaBJeHHE MAEANbHOIO ra3a M CPERHION

KHMHETHYECKYIO SHEPIHIO ABHKEHUS MOJEKYI.
IV. Pemenne 3axay -

1. B cocyae HaxoanTcs ra3. Kakoe gaBienne OH NPOU3BOAHT Ha CTEHKH COCY-
Ia, eclM Macca rasa 5 1, ero o6bem 1 1, cpenuss lcnanpamqﬂaﬁ CKOpOCTb MoJie-

© Kkyn 500 m/c?
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Hano: Pemenue:
m=5r=5"103xr 1 - N
V=1in=102w p=gmy o n=orim=m - N
V =500m/c
_ / Torzaa p—%mo N-"—%%v’;p=4,2- 105 ITa.
Haitru: P - ? | (OtBer: P=4,2-10° ITa)

2. Onpepennre JaBjieHue a30Ta B amiry e, ecad B 1 M3 Haxoxures 3,5 104 Mone-
KYJ1, CPEIHAA CKOPOCTD TEILIOBOTO IBUXKEHNA KOTOPHIX PaBHa 490 M/c.

{(Omsem: P = 1,38 - 10 [1a = 1,3 Mx I1a)

3. Ompenenute faBaeHue BOXOPOXA, ECIH CPEXHSSA KBaApaTHyYHad CKOPOCTD €ro
Mounekyn 800 M/c, a ero mioTHOCTb — 2,4 KI/M.

Hauo: V =800 m/c; c = 2,4 Kr/M% My, = 2 10 krmomn

Hattru: P - ?

(Omsem: P =5,12- 105 [1a = 0,512 MIIa.)

4. OnpejennTe KOHIEHTPAUHIO MOJIEKY1 BOZopoja pH gasneHun 100 xITa, ecan
cpezHee 3HAYEHNE CKOPOCTH TETIOBOTO JABYDKEHNS MOJIEKY A parHO 450 M/c. (Omsem:
n=4,5-1026 m3), -

5. KakoBa CKopoCTb TEIIOBOTO IBYOKEHHS MOJIEKY.I, €CH 1pH AaBaeHuu 250 kITa
ra3 maccoit 8 kr 3annmMaer ofpeM 15 M3? (Omsem: V =11,9-102=1,19- 103 m/c).

6. Cpenmss aHepryus MOMeKyJIhl MeanbHOTO rasa paBHa 6,4 - 102 k. {asnenne
ra3sa 4 MIla. Hafitu yncio Monekya rasa B exuH#ue obbeMa.

Hano:E=6,4-10% {x; P =4 MIla=4- 103 IIa.

Haltru:n - ?

(Omeem:n =9,38- 10! w3)

7. OnpenennTs YNCI0 MOJEKY Bofopofa B 1 M3, ecam naBnenve pasHo 200 Mm
PT.CT., a CPEHAA KBaZPaTHYHASA CKOPOCTb €TO MOJIEKYJT paBHa 24 000 M/c.

Iloschenus. Tlepesenem nasnenme u3 MM pr.cT. B [1a, noas3yscs (opmy ol nasme-
HHUS xm,zucocm

-g-h=13,6-103xr/m®
= 156 10°-9,8-200 - 103 = 26656 ~ 2,7 - 10¢ ITa.

I.[ano P=200MMpT. cT.= 2,7 104 [1a; V=2 M3 V= 2400 m/c;

My, =2.10-3 xr/Moms; N, = 6,092 . 10** mons!

Haitru: N- ?

(Omeem: N = 8,4 . 10* yacruu.)

8. YeMy paBHH cpefiHss KBAJAPaTHYHAA CKOPOCTh M CPEXHsisl 3HEPTHs HOCTYTa-
TeJIbHOTO JIBYREHUS MOJEKYJT 43072, €CMTH 2,5 KT 3aHUMAIOT o6bem 3,2 M3, IpOH3BORAT
JKasnerue 2,5 - 105 Ia? (Omeem:V =7,6 - 10> =760 m/c; E = 1,34 - 10- k),
Jlomamnee 3ajanue

I1. 63, 65. 3agayu c. 159 (8-10).

Ypok 66. Pemenue 3aanay no reme
«Haeanpupiit ras s MKT. Temlepa'rypa»
Ilen»: HayYUTh pemaTh 3afaYH.

Xox ypoka

1. TIpu kakolt TeMnepaType MOJIEKYJIhI KHCIOPOAA MMEIOT TAKYI0 e CPeIHION0 KBaj-
EDATHIHYIO CKOPOCTD, YTO M MONEKYJH a30Ta npu Temnepatype 100°C?
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2. Kakoe xap/ieHue Ha CTeHKHA COCYAa IPOH3BOAMT BOLOPOA, €CIH YHUCIO MOJNEKY
B 1 cM? paBro 4,1-10%, a cpemHsg KBagpaTHYHasA CKOPOCTD €ro Mosekyn 2400 m/c?

3. OnpesieIUTE ILIOTHOCTD ra33, MONEKY M KOTOPOTO NPOK3BOAST Ha CTEHKH COCY-
Za nasnenue 1,610° T1a. Cpensssn ksagpaTHUHAA CKOpOCTh Monekya 800 M/c.

4. OnpenenviTe YHCAO MOJIEKY XHCIOPOAa B 1 M3, ecin AaBneHHe pasHo 77 kI1a, a
cpenHsiA KBaXpaTH4HasA CKOpocTs ero Moaexyn 400 m/c.

5. Ha crenxy riomazgsio S HajleTaeT MOTOK MOJIEKY €O CkopocThio V. Yncao Mone-
Ky, ABIKYIIMXCA 1O HATIPABIEHHIO K CTEHKe, B eMHHIE 00beMa N, Macca Kaxxoil Mo-
Jexyns m. Haiiure aelicrsylonyio Ha CTEHKY CHUTY H JaRNIEHHE, €CTH MONEKYI IBH-
XKYTCSA NEPIeHTHKY/IIPHO CTeHKe H YAADH MONEKYJT O CTEBKY a6COIOTHO HEYTIDYTHE.

6. Kakona cpeqHss KBagpaTH4HasdA CKOPOCTh MOJIEKYE Ta3a, KOTODLH 3aHMMaeT
obbem 1,3 M® npn namnenun 5- 10°Tla? Maccarasa 60 .

7. B wsmHApe BMECTHMOCTRIO 1,2 11 cofepauTesa ra3 nox Aasnernem 10° ITa. Cpexn-
Hee 3HayeHHe KNHeTHYecKoll aHepruy kaxaod Moaexyan pasHo 610 lx. Ckronbko
MRJIeKyJI 232 HAXOAHTCA B IHTHEIpe?

8. TIpH NoBRINEHHH TEMMEPATYPH HAEANTLHOTO ra3a Ha 150 K cpemins keaxpaTiusias
CROpOCTB ero MoJiekyn pospocaa ¢ 400 xo 500 M/c. Ha cxonbxo Hato HarpeTsb aToT ras,
YTOGH YBEMUYNTS CPEAHIOI KBAAPATHYHYIO CKOPOCTE €10 MONEKYN 0T 500 no 600 M/c?

9. B Boagyxe npu t=27°C B3pemenn muuHKHE cdhepudeckolt GopMu. Paguyc mul-
JHOK r=10-4m. [InotroCTS BemecTna 1300 kr/M3. OnpeneauTe cpeatuit KBAZPAT CKO-
POCTH IILLTHHOK.

10. B cocyae naxomures 11 Bozr Ipy Tenmiepatype 27°C. Kaxus crano 651 aanenme
BHYTDM COCYAR, 6CJIM Gbl CHIa B3aHMOAEHCTRNA MeKIY MOJIEKYIaMH BHE3AITHO HCYe3a?

11. ipa cocyAa, copepXamuX pas3nudHule a3, COeHHEHN TPy6koll ¢ KpaHOM.
Hannenwe raza B nepsoM cocyJie p,, a yicno Monekyn N,. JlasjieriHe ra3a Bo BTOpoM
cocyze p,, uucao Mosexyn N,. Kakoe naBienne ycTaHOBHTCS B COCYAaX, eCJH OTKPHTH
KpaH coexuHuTeNbHON TPybKu ? TemuepaTypy cUHTaTh NHOCTOSHHOIL.

12, IInoTHOCTE rasa B 6astoHe rasononuol snexrpudeckoit namna 0.9 xr/m3. Ipu
ropeHHH AaMIIH laB/eHne B Helt Boapoco ¢ p,~8-10*I1a xo p,~1,1-10° ITa. Ha cxom-
KO YBENHYMIIACh TIPH ITOM CPEAHAA KBaAPATHYHAA CKOPOCTb MOJEKYI?

JoMamuee 3anaHne
I1.63, 65. 3azaun na c. 159 (7-8) 13.

VYpok 67. Ypannenue Knaneitpona-Menzeneena
Heav: BuBecT: ypabHenne Knanelipona-Mesineneena H HaydHTh pemarh 3afa4q
. 1o aroii popmyne.

Xon ypoka

I. Ilposepxa somammero sananus. IlopTopenHHe HAYMEHHOTO

1. louemy Gapabannas nepernoHKa yxa Ke NPOAABIHBAETCA 60M6apzmpyronmun
ee MOJIEKYJ1aMH BO3XYyXa?

2. Yro nokasan axcriepument O. ¢on Tepuxe?

3. ChopmyaupyiiTe # 3anMIIHTe OCHOBHOE YPaBHEHHE MONEKY IAPHO-KHHETHYEC-
xoit Teopun.

4. Chopmynupyiite 3axon JlaasroHa. .

5. Ha BrcoTe mopsifKa COTEH KHIOMETPOB Hajl 3emiell MoseKynn aTMocdepst
HMEIOT XKHHETHIECKYIO 3HEPTHIO, KOTOPOi COOTBETCTBYET TeMIepaTypa MOps-
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Ka Thicsd rpajycos Iennens. IToyemy Ha Takoll BHCOTE He ILIaBATCH BCKYCCT-
BEHHbBIE CITYTHHKA 3eMiu?
II. Camocroarensuas paGora
(Cwm. pasnen «CaMOCTOsITENIbHBIE H KOHTPOIbHBIE PabOThHI».)
Omsem:
Bapuanm 1:1.5- 10" ix. 2. = 2,7- 10° 4> 3. P~ 4p . 4. = 2,7 107 1’
Bapuawm 2:1. 3 1027 x2.2.2- 1P l1a. 3. =4 104 I1a. 4. 394 m/c
IT1. Mayyenne HOBOTO MaTEpPHATA .
B 1834 r. ppanuyacxuis dpusux B. Knanefipon, paborasmuit xnrrensuoe ppems B
Poccun (IlerepGypre), Buipes ypaBHEHUE COCTOAHMA HAEATHHOTO ra3a MIPH [IOCTOAH-
HoM Macce ra3a (m = const).

—? 2 732
U3 ypasHenust 39;—% x T u ocHoBHoro ypasenus MKT P= Eﬂ_m,,?v_ : penkT
PV
3nan, yro n=%,N- const, IONYYHM p= NRT T =NR=const ,

370 ypaBHEHHE CBA3LBaET KaBeHNe, 06BEM H TEMIIEDATYPY, KOTOPHIE OTpeness-
10T COCTOSTHME MEANbHOTO Ta3a, H HASHBACTCA YPABHEHHEM COCTOSHHS HAEATLHOIO
rasa.

JIns HOCTOAHHOM MACCH HEANBHOIO ra3a OTHOIEHHE TIPON3BENEHUS XABJIEHMS
Ha 00BeM K ZaHHOM TeMIIepaType eCTh BETHYMHA TIOCTOSHHA,

L 1~
RY, _ 10° ITa 0,024 > /mozv =831 Jx SSSNSN

N, 273K Moan-K? NNNNNN
Jins onvoro Mong rasa npy HopMansHwx yc- | PVeT, RV T,

nOBHSAX.
T Puc. 119
R=8-31 wors K~ VHMBEPCATBHAS Fa30Bas IOCTOSHHAS.
B 1874 . I. 1. Menzeneep BhBen ypannemle JUIS TPOM3BOJIBHOTO YHCTIA MOJIEKYA.
N=T N=-N, pV=NET, PV=2N kT
m,’ H

rae N, - yucio Anora.zxpo, k — nocrosnuas Boasumana. N, -k = R.

PV = —RT ~ ypaBHeune Menaeneepa- Knaneftpora.

. 3n-pemeune H3Y4eHHOTO

1. Yo HasMBalOT ypaBHEHHEM COCTOARMSA creTeMu?

2. Bupeaure ypaBHenne Kiameitpona-MeHaesneesa A15% nMpou3BoibHOM Macchl

HACATBHOTO Fa3d.

3. Yemy paBra yHMBepCanbHas ra3oBas nocrostHas B CH?

4. Kax 3amimeTcs ypaBHeB¥e COCTOSHNA 1A OTHOTO MOJIA?

5. Uemy paBen 06bEM OIHOTO MOJIA JNIOGOTO T432 IPY HOPMATLHBIX YCAOBUAX?

6. Kax dusmaecxuit cMuicn ymmepcam.ﬂon ra3’0Boll NOCTOAHHO?
V Pentenwe 3anay

1. B cocyae BMecTHMOCTBI0 500 cM® cozxepxn'rcn 089r nonopona IPH TeMIIepaTy-
pe 17 °C. Onpenenure KaBienye rasa. '
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Hano; V=500cm®=500:106M3=5-10"M*%m=0,89r=0,89-103xr=89- 10" kr;

to =290 °K; R = 8,31 Jix/monb - °K; My, = 2 - 102 xr/Momb

Hafiru: P - ? (Omgem: P =2,14- 106 ITa = 2,14 MIla.)

2. B 6annone eMxocTrio 25,6 1 HaxoauTes 1,04 kr a3ora npu Aasaenuu 3,5 MITa,
OnpenenuTs TeMIepaTypy rasa.

Hanot V=2561~256.103M% P =3,5 MIIa=~3,5- 10°I1a; m,,, = 28 - 10 xr/M0MB;

R = 8,31 JIx/Mons - °K

Baiiru: T - 2 (Omgem: 290 °)Kumu t° = 17 °C.)

3. Kakoit o6nem 3aHMMaET ra3 B xonmdecTe 10° Monb npu nasnenust 1 MIIa u
Temriepatype 100 °C? (Omsem: V = 3,1 M?).

4. HaifTH nI0THOCTb BOXOPOXAA pH TemMiiepatype 15 °C 1 xasnennu 98 xIla. (Om-
gem: ¢ = 0,082 xr/m).

5. TIpu xakoif Temneparype 1 oM rasa comepxnur 10'° monexys, ecniy faBieHne
rasa pasHo 10! Ifa? (Omsem: T = 72 °K).

6. B 6a1none BMecTHMOCTBIO 0,05 M® HAXOAUTCA Ta3, B3STHIH B Kommdectse 0,12 - 103
MoJb pu Aasiaeruu 6 - 106 ITa. OnpenenuTte CPeHIO KUHETHYECKYIO SHEPTHIO Tell-
JIOBOTO IBHKEHHS MOREKYJIH ra3a. (Omeem: E = 6,2 - 10-21 JIx).

7. TIpu HOPMIbHBIX YCIOBHAX Macca rasa 738,6 Mr, a ofseM 8,205 1. Kakoit a1o ras?

I[RHO: m=736,6 MT = Penrenue:

=~738,6-10°kr=7386-10*xr |  [lomnaysce nepuommseckolt cHCTEMOMN XUMH-

5 g 3(1) 511*/ %0211(;;5‘ ;f)(; YeCKHX 37eMeHTOB MeHeneena, OpeseNseM, YTo
P,=11- 1'1(1)9 Tz T, = 273 °K AAHHYI0 MOJSPHYIO Maccy uMeeT Bogopod (H,).

= (Omsem. 310T ra3 — BOJOPOA.)
Haliru: M-?2 -

8. Ta3 npu nannennu 8,1 - 10° ITa u Temneparype 12 °C sanumaer o6vem 855 .
Kaxum 6yzner napieHue, 6CJIM Ta XKe Macca rasa np temneparype 320 °K aaiiMer o6pem
800 n? (Omeem: P,=9,72 - 10°I1a.)

9. O61beM rasa nipu Aasnennu 7,2 . 10° I1a u TemMneparype 288 °K pasen 0,6 M2, IIpu
Kakoif TeMnepaType Macca rasa aiimer ofbeM 1,6 M3, ecotu aBieHME CTaHET PaBHBIM
2,25 - 10° [1a? (Omeem: T, = 240°K.)

10. Ta3 npu pasxenuu 3,2. 104 I1a u Temneparype 290 °K 3anumaet o6neM 87 n.
Haitti o6beM rasa npu HopManbHEX ycaoBusx. (Hopmanbune yenosus: p, = 1,01 .
10°I1a; T = 273 °K.) (Omeem: V, = 26 1.)

11. l'Iepen TaKTOM CIKATHA J]aBJleHHe CMECH B IHJIMHApPE zmnra'nezm BHYTPEHHET0
cropanns pasuo 0,8 10°T1a, a temnepatypa 50°C. Oupepenure TeMIiepaTypy CMeCH B
KOHIE TaKTa CHKATHA, eCAH 06BeM CMecH B IIPOLIECCE CKATHA YMEHbIIMNICS B 5 pa3, a
HaBneHue yperuumioch A0 7 - 105 ITa. (Omsem: T, = 320 °K).

HAomamuee 3ajaHHe
IT1 70, ctp. 182, 3amauu (1~2).

¥Ypok 68. Msonponecch
Ilens ypoxa: paccMOTPETbYacTHHE Cry4an 3akona Knaneitpona.
Xopa ypoka

I Hposepra roMamuero 3aganus, [lopropenne HayuerHoro
1. KakoBH HOpMAJIbHEIE YCIOBHS U HACANBHOIO Fa3a?
2. KakoBa KOHIIEHTPAIHA MONEKYJl MAEANLHOrO ra3a HPH HOPMANBHEIX YCIOBHAX?
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3. Kakve MaKpOCKONWUeCKE NapaMeTpnl cBA3HMBaeT ypapnenne Knaneitpona-
Mengeneena?
4. Kakue mapaMeTprnl Heo6X0MMO 3HATH /sl ONIpefieIeHHs COCTOSTHAA HAeaibHO-
rorasa?
II. CamMocrosTenvnas paGora
(Cwm. pasnen «CaMocTosTenbHEE B KOHTPOIbHEE PaGOThHIY. )
O‘msemu X camocmosmenvoti pabome

OTBETH # HOMEDPa BOIPOCOB

1 2 3 4 5 6 7 8
Bapuanr 1 A r A B A B B B
Bapuasr 2 B A B B B A B A

1. Mayuenne HOBOTO MaTEpHaIa ]

Ecnu onHoBpeMeHHO MeHSIIOTCA BCE XapaKTePHCTHKH COCTOSTHUSA Ta3a, TO TPYAHO
YCTAHOBHTD Kakue-TH6o 3akoHOMePHOCTH. I1pomny H3Y4HTh NPOLIECCH, B KOTOPhX Mac-
ca ¥ OfMH U3 TpeX napaMeTpoB ~ P, V uil T ocTaroTcsa Hen3MeHHBMH.

KonuuecTpentHe 3aBUCUMOCTY MeXRY ABYMA TAPaMeTpaMy ra3a ORHOM 1 Tol xe
MACCH NPH HeN3MEHHOM SHaYeHHH TPEThEro MAPAMETPA HA3KIBAIOT 23306bIMU 3AKOHAMU.

IIepBriif rasoBuit 3aKoH O OTKPHT aRrAHiiCKHM yuyeHhM P Boitnem (1627-
1691 rr.) 8 1600 r. PaboTa Haansanach «HoBbie SKCTIEPUMEHTH, KACAOMHECS BO3 Y-
Hoit NpyXuHk». GO M3y4aT M3MEHEHNe JaBeHHA Ta3a B 3aBHCAMOCTH OT ofBeMa
TIpH NOCTOAHHOI TeMulepaType. JlanHnlit Ipoliece HA3KBACTCA U3OTNEDMULECCKUM.

Hesapucumo ot Boiins Heckonbko noanee ¢paniysckuii yaennit D, Mapuort
MIpHIIIEN K TeM Xe BNBOAaM. [Io3TOMy 3aK0H nmoxy4dst HazsaHue boitnaa-Mapuorra.

PV = const, ~

Saxon Ieti-Jhoccdxa (1802 2.)

TIpouecc H3aMeHEHMA COCTOSTHHA TEPMOAMHAMUYECKOH CHCTEMMB IIPH ITOCTOSHHOM
JaBNEHAH HA3HBAIOT U306apHbIM.

O6vem gannoit MaCCH ra3a Py p=const 3aBUCHT OT Tenmepa-rypu IO JIMH. 3aKOHY

V=V,(1+aVar) 7=const .

Hsoxopunecxuil npoyecc
3axon XK. lllapas (17872)
Tipu V= const narrenue raHHON MacCH Ta3a MPH NOCTOAHHOM O0BEME 3aBUCHT OT

P
TeMIepaTypK rio MuHelHoMy 3axony: P =p,(1+fAt) T =const.

@ponmansuoe sxcnepumenmansuoe sadanue 1
<«Habnodenue sasucumocmu o6zema daunocii maccd: 2a3a
OM MEMREPAMYPYI BPU ROCMORKHOM DasTeHUR>

ITpubopw u mamepuarw: 1) npobupka xuMudeckad, 3aKputas npobkoit co crex-

nsuuol Tpy6Hoit jurHOlt 150-200 MM, AHaMeTpoM 4-5 MM; 2) cTakaH HU3KHIT € BOZOH.
Xod pabomwt .

1. MoarotossTe 060pYynOBaHME AN ONKITa. JINA ITOTO ONYCTHTE KOHeL TPYGKH C
mpobkoit B crakaH ¢ BOfoil Ha rayOHHY 3-4 oM, 3aKpoiiTe namblieM APYroit KoHel B
BHIHETE TPYOKY U3 BOARL Pacnonoxure Tpy6xy ropHaoHTarsHO. OCTOPOXKHO 3aKpOH-
Te NPOBHPKY NPOGKOi Tak. yTobsl CTOAGHK BOAKI He BEUIHJICK M3 TPYOKH,
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2. HarpeiiTe Bo3ayx B mpoGHpKe, IOZePXKAB g€ HECKOIRKO CeKyHA B pyke. [Tpa oM
nabmonaiiTe 3a nonoxenneM cronbuxa BOAN B TPyOKe.

3. IlpexparuTe HarpeBaHne BO3AyXa B MPOGHPKe M CHOBA B TeEYEHHE HECKOJIBKHX
cexyuy, Habmozatite 32 H3MEHEHUEM NIOXOXKEHWST CTONGHKA BOJH B Tpy6Ke.

4. OTBeTETE HA BOTIPOCHI:

~ 3aBHCHMOCTb MEXIY KAKHMH BENMYHHAMH BH HaGMioNany Ha OmsiTe?

— ViaMensmich M NABTIEHHE M MACCA BO3XYXA B MPOGUPKeE BO BPEMS OIILITa?

— YT0 MOXHO CKA3ATh O 3ABHCHMOCTH 00eMa JIaHHOH MacCH BO3ZYXa OT TeMIle-

PaTypHI IIPH TIOCTOSHHOM JABJICHHH ?

Dpoumanstoe sxcnepumenmansroe zaoanue 2
<«Habnodenue 3asucumocmu dasaenus dannoii Maccw 2a3a
OM MEMNEPAMYPdL NPU NOCMOAKHOM 06BEME >

Hsonponeccn s razax

Haspanue
Tporecca

Nocrosuumit
napaMerp

Maremarideckas
3aMMCh JAKOHA

Ipadinc Nponeccor B CHETEME KOODHHHAT
p-V,p-T,V-T

Hsorepun

T=const

p-V=const

Hzomepuuvecxoe pacwupenue weckuii

Maobaprmit

p=const

H3oxoprii]

V=const

2"'(:OIIS':
T

</
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IInubopu u mamepuans:: 1y npabUpKa XUMIYECKast, 3aKPHTast NPO6KOi € MHAWKA-

TOPOM JaBNeHHUS; 2) CTakaH HU3KUH C Ternol Bonol.
Xod pabomv:

1. CnenafiTe NpeANONOKEHHE O TOM, KaK Oy AYT NIMEHATHCS YPOBHH BOABI B KOJNeE-
HaX HHIHKATODa JABJeHHA NPHU OYCKAHHH NPOSHPKY B CTaKaH C Terwnoll Bonoi.

2. OTBeT NPOBEPLTE Ha OTILITE.

3. OtBeTkTe Ha BOIPOCKL

— 3aBUCHMOCTb MEXIY KaKHMH BETHYUHAMH BN HAGMIOZANM Ha onurTe?

— H3aMeHsnach JIn Macca BO3/(yXa B IIPOGHPKE BO BPEMS OIEITA?

Ilpumeuanue. iamerenvem 06peMa BO3AYXa MOXHO TipeHe0peyb BBULY MaNOCTH
BHYTPEHHETO JUAaMeTPa CTEKASHHON TPYOGKH HHAMKATOPA AABNEHHA.

~ 910 MOXHO CKA3aTh O 3aBUCHMOCTH AaBJEHHA JAHHOH MacCH BO3XYXa OT TEM-

TIepaTypH NIPH NOCTOAHHOM ofbeMe?
IV. 3akpemnnenye H3y4eHHOTO

1. 910 TaKoe MapaMeTPhL COCTOAHMA?

2. Kak#ie BeTMMHHH OTHOCATCS K HUM?

3. Uro HasnBalOT H30MpOLEccaMu?

4. Kaxoit nponecc HashBalOT H30TEPMHYECKMM? H30XOPHYECKHUM? H300apHEIM?
V. Pemenue aanay

1. Boaxyx non rmopinHeM Hacoca uMern jassense 10° [1a u ofpem 200 cr®. Ipu xakom
JIaBTIEHHH 3TOT BO3AYX 3altMer o6bem 130 cM®, ecyv ere TeMIIepaTypa He H3IMEHUTCA?

Hano: P = 10° TTa; V, = 200 cm® = 200 - 10-6 m* = 2- 10" o m = const; T, = T, = const

Hattru: P, - ? (Omsem: P,= 1,5 10° [1a)

2. Ta3 3anumaet o6meM 2 M" npu Temmniepatype 273 °C. Kakos 6yznet ero o6nem nipu
TeMneparype 546 °C H npexHeM TaBICHUA?

Hano: V =2 M%1°=273°C; T, = 546 °C; t°, =-546"C T 819 °H; P =~ const

Haftmu: V ? (Omeem v, 3M3)

3. Ta3 3auumMan o6peM 12,32 1. Ero axnagnmy IpH noCTOSIHHOM gaBleHuH Ha 45 °K,
# ero 065eM ctan paser 10,52 i KakoBa 6sUIa neppoHayaibHast TeMilepaTypa ra3a?
(Omeem: T = 308°K.)

4. Ta3 Haxozmres 8 fannoHe npu Temueparype 288 °K u nasnennu 1,8 MIla, Ilpu
KaKoif TeMNepaType AaBNeHHe ra3a CTaHeT PaBHBIM 1,55 MIIa? Ob6nem GannoHa cau-
TaTh HensMeHHM. (Omsem: T, = 248 °K.)

5. 10 r xucropona HaxoasaTcs nox Aaaenuem 0,303 MITa npu remnepatype 10 °C.
Hocne HarpesaHus NpH NOCTOAHHOM NABJIEHUM KMCAOPOX 3aHAN ofbeM 10 x. Haittn
HavanbHLit 06BbeM H KOHEYHYIO TeMneparTypy rasa. (Omeem: V, = 24107 M3 = 24 5;
T,=1,18-103°K)

JloMamHee 3anaHMe
' II. 71, sagauu Ha c. 182 (3-5).

Vpoxk 69. Jla6oparopuas paGota
«Onpenenenne atmocthepuoro nmem»
Xon ypoxa

Codepacanue u Memod aninoanenus patomn:
Atmocdeproe raBneHHe OHpeaENSETCS O H3OTEPMHIECKOMY H3MEHEHHIO o0be-
fMa cTonba Bo3xyxa.

P

s
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B atxprrroft ¢ oSoux konnos U-o6pastoli TpyGke Aanexue B 060HX KoJIeHaX OfH-
HaKOBO M paBHO arMocdepHoMy Pa. Ecmi, nepeMemasn npaBoe KoleHO, YCTAHOBUTH B
JIeBOM KOJIEHE YPOBEHDb BOAK Ha PacCTOAHHM |, OT BepXHero KOHIA, T0 ofbeM BO3TyXa
B eBoM Kosexe Gyner V, = S, rae S — mromanms cevenns TpySim (pnc 121).

Ecm reneps, 3axpus
3TO KOJEHO NACTHKO-
Boli nmpo6xoii, HauyaTh
OITyCKaTh IpaBOe Xolie-
HO, TO JUI¥Ha CT0J02 BO3-
XyXa B IeBOM KoJieHe By-
IeT yBeAMYMBATHCA, a
€r0 JIaBJIcHHe COOTBET-
CTBEHHO YMEHBINATHCA,
NOCKOJABKY TEMeph aT-
MochepHoe naBaeHHe
YPaBHOBEIIMBACTCA ellle M ianneHHeM cTonGa Boaw BeicoTolt Ah. Korzma Tpy6ka npu-
MeT BeDPTHKANIbHOE TIONIOKEHHE, BRICOTa cTonGa Bodayxa 6yaert 1, a ero o6bem V, = Sl,.
TIponecc pacmiMpenMs BO3AyXa MOKHO CYMTATh H30TEPMHYECKUM. YpaBHEHHE MPoO-
Hecca sanumeres Tak: p.V, = (Pa - Ap) . V,, rne Ap = cgh, otkyza nerxo nalitn arMoc-
tepHoe napnenue: p, = ;%h;

Obopydosanue: npoapatmaa anacTUuYHas TPyGKa MM JBE CTEKIsHHHE TPYGKH,
COCTMHEHHBIE PE3UHOBON; IVIACTIINH; H3MEePHTEeNBHAS THHeHKa C MHJLUTHMETPOBHMH
JeCHHAMH; CTaKaH C BOJOMH.

. Xo0 paGomw

1. lloaroToskTe B TETPaaM TaGAUITY AI% 3aIUCH PE3YALTATOR H3MepeHHE U BRYHC-

JIeHHH.

Neonnrra | 1, M Lox hox ¢, x2/a c,Ila

2. Haneitte B Tpy6Ky BORY M H3MephTe BhicOTY |, cronba Bosyxa B 1€BOM KoJleHe
TIpH OTKPHTHX 060HX KoneHax.

3. AKKypaTHO 3aKpoliTe ILaCTHAMHOM €BOE KOJIEHO ¥ OCTOPOXHO OITyCTHTE Npa-
BOE KOJICHO, IPHAAB TPYOKe BEPTHKAABHOE MONOXEHHKE.

4. Viameprre BricoTy |, cTon6a Boaxyxa B nepoM KoseHe.

3. Mameprre BRCOTY cTON62 BOAH B Tpy6Ke H 1o dopmy e (2) paccumTalite 3Have-
He aTMochepHoro faBaenus. [1noTHOCTS BOAK MpuUHATE pasHoii 1000 kr/M>, yckope-
Hue ceoGogHoro nagenus 9,81 m/c2. .

6. TToBTOpurre ONKIT 2-3 pa3a M BENUCTHTE CPeiHee 3HaYeHHe aTMOC(epHOTO JaBIECHHS.

7. Ecaut B palemM pacnopsikeHUM MMeeTesa 6apoMeTp-aHepona, CpABHATE NONYYeH-
HHlii pE3yNLTAT C €ro NOKA3AHUAMH.

8. OnenuTe NOrpPemHOCTb MPOBEAEHHEIX N3MepeHuil ¥ clienaiiTe BHBOA.

Honaznumenvroe 3adanue. IpeuioxuTe CIOCOOH NOSHIHEHNS TOYHOCTH H3MEpe-
HHA aTMOCEPHOTO IaBJICHHA.

Konumpoasnwie eonpocst
1. Boamoxen u onsiT ToppHyesiv ¢ HCIOMb30BaHUEM BMECTO PTYTH mobolt Lrpy-

roff KuAKOCTH?
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2. Yem obycnosneHo cymecTpoBaHue aTMoc(epHOTO fnannenns Ha 3emiue? Iloue-
MY C YBEJIHYEHHEM BHICOTHI IABTEHUE YMEHBIIAETCA?
Jomamyee 3ananune
I1. 71, 3amauu Ha c. 182 (6-7).

Vpox 70. 3aver no Teme
<«MonexkynapHO-KHHETHYECKAA TEOPHA HAEATbHOTO ra3ay
Ienv: npoBepka 3HaHmi o TeMe «MOJeKyNAPHO-KHHETHYECKast TEOPUS HAeab-
HOTI'O Fa3as.

Xon ypoxa

1. Ipynnomoit 3auer P.Ia

Ipynna 1

1. Kaxue nmponeccw n3obpaxetnl Ha rpacpuke (puc. 122)? 2 1
KaxuM 3axoHaM oHM HOIXYUBAIOTCS?

2. 3anumute ocHoBHOe ypasHenue MKT maeansHoro rasa.

3. 3anumme 3axon Bolina-Mapnotra 1Byx cocrosHmit.

4. Ta3 npn napnenun 8 arm u teMmepatype 12 °C aanumaer
o6neM 855 1. KakoBo 6y et ero assieHue, eCH ra3 JaHHON MacChl
nipu remmepatype 47 °C zalimer obbem 800 1?7 (Omsem: 9,6 atm.) ?

5. IpeacrabuTh AaHHKI npouecc B koopauHatax P(T) u
P(V) (puc. 123). T

6. Bosayx B ynpyroi ofonouxe npu 20 °C 1 1p1 HOpMATLHOM
aTMocdepHOM NaByeHnH 3aHUMaeT o6beM 3 1. Kakoit o6beM aaii- Puc. 122
MeT 3TOT BO3ZYX NOA BOZIOi Ha ry6uHe 136 M, rie TeMnéparypa 4
°C? (Omeem: 0,19 n). v A

7. V3 uununapedeckoli Tpy6xs, 3anasinnoli ¢ o1HOro KoHII, p 2
OTKayanu Bo3fyx. IIpu onyckanuu ee OTKPBITBIM KOHIIOM B BOLY
BOJIa MOAHANACH 210 BHICOTH 68 cM. Kakoe faBrenue 65110 B Tpy6-
Ke IIOCJIe OTKA4KH, eCJIH aTMOchepHOe HaBJIEHHe BO BpeMs ONBITA 3
66110 750 MM pr.cT.? nnna 1py6ku 75 cM. (Omseem: 8675 Ila).

Ipynna 2

1. Kakue nponecch usofpaxeHn Ha rpacduke (puc. 124)? Ka-
KUM 3aKOHaM OHH NOAYHMHSIOTCH? ' T 1%

2. 3annmnTe ocHoBHOe ypasreHe MKT raza uepes abconor- Puc. 123
HYI0 TeMIIepaTypy.

3. 3anumure 3axon Boitns-MapuorTa 1BYX cocTosRMIL,

4. B 6annone emxocTsio 26 1 Haxoautes 1,1 Kr a3oTa p fa
1pu xaBieHnH 35 at. Onpenenanre TeMneparypy rasa. (Om-
gem: 6 °C.)

3. Vi3 6a110Ha co CXaTHIM BOAOPOJOM eMKOCTHIO 1 M® Beslent-
CTBHE HEUCIPABHOCTH BEHTHNA BeiTeKaer ra3. [Ipu Temmnepa-
‘Type 7 °C MaHOMeTp IIOKa3a7 5 at™. Yepes HEXOTOpOE BpeMst

- ApH Temnepatype 17 °C ManoMeTp nokasan 3 atm. Ha ckonbxo ’

- yMEHbINIach Macca rasa B 6ajutone? (Omegem: 180 1.) ’
6. IlpeacraBuTh AaHHLIA npouecc B Koopaunatax V(T) T

HP(V) (puc. 125). Puc. 124

RV
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7. B wwmnape nox nopmmseM Ha- p p, 4
xoaures ra3. Macca nopmns 0,6 kr, ero
ruromaznb 20 cm?. C xakoi cniolt Hano
AeCTBOBATH Ha TOpImEHb, YTOOH
06beM raza B HHIMHADE YMEHBITUICH
saBoe? TeMreparypa raza He MUaMeHs -
erca. ATMochepHOe AaBaeHHe HOP-
manbHoe. (Omgem: 206 H.)

Ipynna 3

1. Kaxue mpoueccn naoGpaxeHel Puc. 125
Ha rpadpuke (puc. 126)? Kaxim 3aKoHaM NOXYNHAIOTCS 3TH MpPO-
neccr?

2. 3armummre ocnosHoe ypastenne MKT rasza yepes cpexoro P
3HEPIHIO MONEKYN.

3. 3annmmTe ypaBHeHHEe COCTOSHHSA HAEANLHOIO rasa.

4. TIpencrasvre nannnii npouecc b koopausartax V(T) u P(T)
{puc. 127).

5. Tennon3onHpOBaHHKI COCYA pasfeieN TONoNaM Mepero-
poxkoit. B oanoil nososyHe cocyfa HaXOANTCA HAEANLHNHA ra3
npu Temmnepatype 27 °C u xasneHun 2 aT™, BO BTopoli NosoBAHE
— Apyroit uxeannHEl ras ¢ Temneparypott ‘127 °C u npu gapae-
Huw 5 atM. Haltth ycTaHOBHBIMYIOCA TeMIIepaTypy CMeCH rasoB
TOCIe TOTO, KaX yGpann neperopoaxy. (Omeem: 365 K.)

6. Haittn naBnienve 1 1 HeOHa, €CTI Macca €70 45T, a TeM- p yy, |
neparypa 0 °C, (Omeem: 51 arM.)

7. BHyTpenHuit 065eM MHIMIHIDA IBUTATE BHYTPeHHe-
ro cropanus 0,93 1. Kakoif 06beM 3aliMyT npy HOpMAIBHEIX
YCJOBHAX BHIXJOIMHEIE ra3kl, BHGpackBaeMble 32 OXMH XOX
TIOPUIHSA, €CNH K MOMEHTY OTKDHITHS BHIIYCKHOIO KJlanaHa
TeMIeparypa rasa B uuanugpe 1000 °C, a nannenue 5 aTM?

LK

V.» 4

A
1

Hﬂ“

Puc. 127

-

“w

(Omsem: 1 1.)

Tpynma 4

1. Kakue rponiecc n3o6paxenn Ha rpaduxe (puc. 128)?
Kaxum 3axoHaM 3TH ITPOIECCH TOAYHHAITCA?

2. Kax paccuHTaTh YHCJIO MONEKYI B 0GOM Tene Mac-
colim?

3. 3anummuTe ypasHenue Kianeltpora aAByx cocTOAHMIE.

4. CranbHoit 62J110H HallOTHEH a30TOM IIPH TeMIIepaTy-
pe 12°C. lannenne azora 15 MI1a, Hatttu rinotHoCTs 230Ta
{IpH 3THX YCAOBHUAX. '

5. B xakoit TpyGke, 3amasHHON C OAHOTO KOHILA, HAXo-
AWTCK CTONGUK PTYTH BRCOTOM 5 cM. Koraa Tpy6xka pacno-

V.

-

Puc. 128

JIO¥EHa BEPTHKATHLHO OTKPHTHM KOHIOM BBEPX, TO UIMHA
BO3/IYITHOrO CTOJNGHKA, 3aKPHITOrO pryThio, 10 cM. Kakosa
6yaeT AMMHA 3TOTO BO3AYHIHOIO CTONOMKA, ecnH TPYOKY

LK
Puc. 129

PaCcTIONOXUTL OTKPRITHIM KOHIIOM BHM3? fopuaoHTanbHo? Onpeaenuts atmocdepHoe

naenenne. IIpeacraputs AaHukI npotece B koopauHarax P(T) u

P(V) (prc. 129).
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6. [IpeacTaBNTh JaHHEM IIPO- P, s Rl |
necc B koopaunarax V(T) u

~ P(V) (puc. 130). 3
: Ipyma 5
1. Kakue npouecchn u3aobpa-

XKeHH Ha rpadpmke (puc. 131)?
KaxmM 3axoHaM 3TH npouecc
TIOAYHHSAIOTCA?

2, Hanumure Tpu GOPMyIR  —p——> poad
ANA ONpexeNeHNsT KOAUIEeCTBa LK ’
BENIECTRA. . Puc. 130 2

3. 3amumure 3akon Illapaa
JUTS JIBYX COCTOSAHHE. 3

. 4, HeBnicoxnii creknsaHubil cocyn obvemom 1 am® Ha-

TIOJIHEH BO3yXOM IpH AaBnenun 200 MM pr. ct. Kakoe ko-

.JIMYECTBO BO/ALI BOMAET B COCY, €CIIH B HEM CAEJIaTh OTBEp- Puc.132 N
cTie nox Boxofi Ha ray6une 2 M OT moBepxHOCTH?
Atmocteproe rarnenne 800 MM pr. cr. (Omsem: 790 cm®.)

5. MasieHbKYI0 CTEKISHHYIO IPOGHPKY NMOMEIAIOT B BOAY OTKPHITRIM KOHIIOM BHH3.
Ha xakoii rny6use Boga Bofiaer B npoGupKy Ha 3/5 ee AmmHbi? ATMOocepHOe faBie-
Hue 750 MM pT. cT. (Omgem: 15 M.)

6. IlpencraButh ganHE# npouece B koopanHaTax V(T) u P(T) (puc. 132).

7. BeprukanbHas TpyGka onymeHna B COCYA C PTYTHIO TaK, Y70 cTonb pryTH B TPY6-
Ke paBen 40 MM HaJ TIOBEPXHOCTBIO PTYTH B COCYAIe, 2 CTON6 BO3MyXa paBeH 190 MM
Hax pryTsio. Ha ckonbko Hao onmycTHTh TPY6KY, YTOOH YPOBHH PTYTH CPABHAINCH?
ArMocgepHoe naBreHne HopManbHoe. (Omsem: 50,3 MM.)

Jlomamuee 3ananne

3apauu c. 182 (8-9).

Ypok 71. Pemenne 3KCOepHMEHTANLHLIX 3aNay
Haﬂb: Hay4YHTb pemaTb 3KCNIEPHMEHTANbHLE 3ala4H.

Xoxn ypoxa

Knace aeaurcsa Ha rpynml.

3adanue 1

Obopydosanue: xon6a, 3akpuitasd Mpobkolt ¢ ABYMA OTBEPCTHAMH, PE3UHOBAA
Tpy6Ka, coeHAIOmMAan KOJX6y C HAKOCTHHM MaHOMETpoM, 6apoMeTp-aHEPOUA.

Yepes kpaH € NOMOMBIO IPYIIN HAaTHETAOT BO3AYX.

Pexomendayuu. ConocTaBisior nasaeHue arMocdep-
HOIO BO3AyXa M JaBJieHHe BO3gyxa B Konbe. F36bToy-
HOE JaBJeHHe ONPEENAIOT N0 BHICOTE CTONOMKA BONA-
HOr0 MaHOMETPa, ¢ NOMOmbI0 6apoMeTpa-aHepouAa
HaXoMAT aTMocdeproe JaBlieHne.

3adanue 2

Paccyuraiite TeMnepaTypy HarpeToif BOARL.

Pexomendayuu. Obopydosanue: 3anasiHHas ¢ OXHOTO
KOHIIA CTeK/IAHHAA TPYOKa AMaMeTPoM 4—5 MM H JUTHHOI Puc. 133
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okono 300 MM, IMHeitKa, /iBe MEH3YDKH C BOJIOH KOMHATHOH TeMIIEPATYPH M HATPeToit
10 60° C, TepMmoMeTp ¢ nipenesioM uameperus 40°—50°C, KycOK pesuHbL.

PaccMOTPHM B2 COCTOSHMA Fa3a B TpyDKe. Ileppoe: TpyOKa oflyIneHa B HATPETYIO BOAY
3aMasHHLIM KOHIIOM BHI3. [TocTie yeTaHOBIIEHHMS TETLIOBONO PaBHOBECHSL: P, — aTMocdep-
HOe JIaB7ieHue, V — THHA BOS/YIHOTO cToN16a B TpyOKe, T, — HeM3BecTHas TeMIlepaTypa.

OTKpHITHIE KOHEI 3aKphiBaeM NajtblieM. IToxruMaeM BBepX, NEpeBOpPauYNBaEM B BO3~
AyXe H ONYyCKaeM B APYIYIO MEH3YPKY C BOJOK, I/ie M OTKPHMBAEM He3alladHHbIH KOHeLL,
Bropoe cocrosmne [IPY TEILTOBOM PABHOBECHH: YPOBEHB BOJK CHADYXU M BHYTDPH Of(H-~
HaKOB: p,= p,, V, — 061eM paBeH YCIOBHO JHHE CTONOHKA Bo3yxa. T, HaxomiM ¢
TTOMOMIBIO Tepmome'rpa Brruncisem no 3akony leif-JTioccaka. HponepﬂeM pe3yJbrar
H3MepeHHs KOHTPOIbHKM TepMOMeTpoM. JlenaeM BRIBOA.

3adanue 3

OueHuTE, BO CKOIbKO Pa3 H3MEHHTCS MACCa BO3AYXa [IDH [ieperoce TPYOKH 3 Bo3-
ZlyXa B HarpeTyio BOZY.

Obopydosanue: 3aniasHuasi ¢ OXHOTO KOHNA CTEKNSAHHAS TPYOKa IMAMETpoM 4—5
MM H JUIHHOH 250—300 MM, HHeitka, BAHHOYKa ¢ HarpeTol BOAOM, TepMOMeTD. ,

PV=mRT /m; P,V,~m,RT,/m.

TlepBoe cocTosHue — MepeHOC U3 BO3YXa, BTOPOE — B HarpeToil BOJeE. p,= P,~ P,.
IIpu T,>T,, m,<m,, Tak Kak BO/Ia HaTPEBAETCA, PaCHIMPAETCS U BHIXO/JMT B BH/E Ty 3k -
pe#t,V~V,10 m,/m~T

Sadarue 4

Buyrpu V-o6pa3noit rpyGxu MaHOMeTpa HaxofuTced Bofia. Oaun KoHel TpyGru
3aNASH MITH 3aKPHIT MpobKoii. Kak i1 HoueMy W3MEHMTCST BHCOTA cTon6a BO3AYXa B ee
3aMasiHHOH YaCTH NPH OCTOPOXXHOM IOBOpoTe pubopa Ha 90°, Ha 180°, ipH HoMeme-
HHUM TPYGK# B COCYA C HATPETOH MM XOMOAHOMH BOAOH.

3adanue 5

OnpenemmTe TeMIEPaTypy BOARL .

O6opydosanue: 3amasiHHas ¢ OIHOTO KOHHA CTeKIITHHAS TPYOKa ammoi 300 MM 1 BHYT-
PeHHIM JUAMETPOM 4—5 MM, COCYZ, 00 CHETOM, MEH3YPKA M CTAKAH C BOJOM, JuHelKa.

3anaua pemaerca KaK 3aa4a 32, TOABKO OTCYTCTBYET ‘IEpMOMeTp Hyxro mpuro-
TOBHTBb CMECh H3 CHel'a 1 BOAIH, ee TeMIepaTtypa (°C.

3adaua 6

OueHuTh faBjieHHe YIAEKUCIONo ra3a B GaLronyuxe.

O6opynoBanne: rasoBuit 6annomank, cudon, BECH, MEH3YPKA, PasHOBECH. 3

Hcnomsyem ypasHesme Menzesieesa-Kiaiiriepora. Maccy rasa RaxoiiM B esy/srate
B3BENIMBAHAS GULTOHYNKA ¢ TA30M H 6e3 Hero, [TorpyanM GainoHIMK neiHKOM B MEHAYPKY
H M3MEPHM HADYIKHEIH 00BeM (OTBEPCTHE /ULT BRIXOAA Fa3a MAJO U Bojia TYZa He BOMZeT).
3aTeM [0 MacCe OIHOTO GAIOHYHKA M IVIOTHOCTH €10 MATEPHANA (MYTYH) paccuuTaeM 00beM
YYTYHa, a 3aTeM U BHYTpeHHUH 00beM (06beM raza). Jlansine feiaeM pacyeThL.
Nomamuee 3ananune

3agaun c. 182 (10).

1

Vpox 72. Konrpoabuas pabota no reme «Monexynspuas ¢pusuxas
(Cwm. paznien «CaMocrosTebHble H KOHTPOIBHEE PaboThis.)

Omaemvi x xoumpoavnoii pabome

Bapuawm 1:1.A.2. 5.3.B. 4. 5.5.T

Bapuanm2:1.I.2.B.3. 1. 4. A.5. [
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BapuanT xoarponbuoli paGot
Omsemu:
Bapuanum 1:1. 546 2.2.2002.3. . 4. 137 «I1a. 5. 9.3 :.6..7. 5cx; 80 cu. 8. 1,24
Bapuawm 2: 1. 186 xHa. 2. 76 °C. 3. . 4. 87,5k[1a. 5. 102 x[1a. 6. . 7. 2 atm. 8. 210

Vpok 73. Ma3osmlil nepexo/l Nap—XHIKOCTL
Lenb: 061ACHHTD NepexoX MAp—KUAKOCTh HA OCHOBE MOJEKYASPHO-KHHETHYEC-
Koit TeopHn.

Xon ypoka

I. Anamua xonTpomsnoil pabors
II. Hay4yeuue HORBOTO MATEPHRNL

ToscenenmHnle HAGMOAEHNS NOKAIBBAIOT, YTO KOJMYECTBO BOAK, CIIMPTa, GeH3HHA ¥
JnoGoii APyroit KHAKOCTH, CONEPXRAMENCS B OTKPHITOM COCY/E, TIOCTENCHHO YMEHbINALT-
cs. B nefCTRATENIBHOCTH XMUAKOCTH HE MCYE3AET — HCTIAPAETCH, T. €. IPEBPAINAETCA B Hap.

Monexyan XAAKOCTH YYaCTBYIOT B Xa0THYECKOM ABiKenwd. [IpH 3ToM yeM BhIme
TeMitepaTypa XKHUAKOCTH, TeM HHTEHCHBHEE JBIXYTCH MOJIEKYNH, TeM Gobime nx KHHe-
THYecKad 3Hepras. KuHeTHyeckas 3HEPrus HEKOTOPHX MOJNEKYN B KaKON-TO MOMEHT
MOXET 0Ka3aTbCA GOMBINe, M OHH OKAXYTCA CTIOCOGHNMH NOKAHYTH KUAKOCTs, Komiue-
CTBO XHAKOCTY B OTKPHITOM COCYIE HETPEPHBHO YMEHBIIAETCS, €CITH 3AKPHITh COCYX, TO
3TOro NpoHCXoANTH He Gyzer. B nepsrit MOMeHT XMIKOCTS GyAET HCMAPATDCH, ¥ TLAOT-
HOCTB {1apa HAJ{ XKUJKOCTEIO 6yZeT yBesmuuparhes. ONHAKO OXHOBPEMEHHO ¢ 31uM OyaeT
PACTH YHCJIO MOJIEKY/T, BOIBPAMIAIONIIXCA B KHAKOCTS. B 3akprToM cocyie, B XOHIIE KOH-
II0B, HACTYIIAeT PaBHOBECHOE COCTOsTHUe. Takoe paBHOBeCHe Ha3bBAIOT AMHAMMYECKHM.

IMap, Raxoprmmiics B AMHAMHYECKOM PABHOBECHH CO CBOEH XHAKOCTHIO, HA3HIBA~
€TCS HACHIIEHHKM HAPOM.

Ecmi sacmernnit, naxoasimmaiics B nHAMBAPE B PaBHOBECHOM COCTOSSHHH CO CBO-
eif KHAKOCTDBIO Fas CXKATh, IPH ITOM NIOAAEPXKHBaAA TEMIIEPATYPY, IOTHOCTD Ia3a yBe-
JWYUTCH, ¥ U3 1a32 B KHAKOCT HAYHYT MepexoiuTh GoNniee YHCIO MOIEKY, YeM 3
xuaKocTH B ra3. Ho ato 6yzier He noaro, Tak XaKk BHOBb HACTYIIMT IMHAMMYECKOE DaB-
HoBecHe. KoHneHTpaims MoeKy 1 HaCHINEHHOTO NIapa He 3aBUCHT OT e o6beMa IpH
MOCTOSIHHOM TeMMepaType.

CocrosiHMe HACKMEHHOrO [1aDa MOXHO IPROJH3NTENBHO OMUCATh YPABHEHHEM:

pv=2RT
u

3axon Knafinepona venpsuMeHHM, Tak Kak H3MEHAETCA Macca rasa.

JaBreHHe HaCLIMEeHHOro Napa 3aBHCHT OT: (1) BHIA KHAKOCTH; (2) TeMrepaTypsl
(¥eM BuIe TeMIIEPATYpa, TeM BHIIHE AaBieHue); (3) AaBneHHe MAKCHMATLHO IPH KH-
MeHyH.

Tap M0%HO NepeBecTH H3 HEHACKHIIEHHOTO B HACKHIIEHHEN: YMEHbIHTD 06BEM,
HOHM3HTB TeMNepPaTypy-(NOTEIOT CTeKNa, CTeHH B BanHo#H KomHaTte). I Hao6opoT, us
HaCHIEHHOTO B HEHACKIIHEHHBI: YBeIUYHUTh ofbeM, NIOBHCHTE TEMIIEPATYPY.

- 1. IlopropeBRe H3Y1EHHOIO

1. YT0 Ha3wBaeTCS MapoM?

2. Onmuumre mponece napoo6Gpa3oBaHus B 3aKPHTOM cocyRe?
3. Yro TaKoe AMHAMEYECKOE PaBHOBECHE?

4. Kakoii nap Ha3sNBaeTcs HAChIMEHHEIM?
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5, [ToyeMy faBneHve HaCHINEHHOrO Iapa He 3aBHCUT OT o6beMa, B KOTODOM.OH
HaXOQUTCA? ’

6. Uzobpasure rpaduuecku ¥ o6bsACHUTE 3aBHCHMOCTb [IaBlIeHHs HACHIEHHOTO
TIapa OT TEMIIEPATYPhl IIPH [OCTOAHHOM ofbEME.

7. 3anunnire GOPMYNy 3aBUCHMOCTH JaBJIEHUS HACKINEHHOTO Mlapa OT TEMIlepa-
TypH 4 oGbACHUTE ee. "

Jomaunee 3ananne
1L 72.

Vpox 74. Jla6apaTopuas pabora
«Onpenesenye yaensHoi TemwnoTs! napoobpazopanus BOAB>

Coodeprcanue u memod eononnenus pabomo:

YaenpHas TeroTa napoobpasoBatHs BOAK OTIPENENAETCS IO HIMEHEHHIO €€ YPOB-
HA B COCYA€E TIPH BHKAMAHAH,

Tlpouecc nepesayy SHEPIHM OT OHOTO TeJia K APYToMy Ges cosepierust paboTH Ha-
3LIBACTCS MENROOOMEROM, FUITH menionepedayeti. B npouecce TennooGMena Teo MoXer
TG0 NPHHAMATE, IM60 OTAABATH SHEPIHIO, KOTOPAS HABKIBAETCSA KOJMYECTBOM TEILIOTHL.

YTo6H Teno Maccoit m, HarpeTb OT HayaNBHOM TeMTIEpPaTypH t, 10 KOHEYHON TeM-
TepaTyphl t,, Heo6XoAMMO 3aTPaTUTD KOMMYECTBO TemwnoTH Q, = cm, (t, —t,), rae C -
yAensHask TEILIOEMKOCTD BeIeCTRa. /[ npeBpaileHHA XHAKOCTH Maccoit m, B map
TIDH HOCTOSTHHOI Tem1iepaType eif Heo6x0BMO TTepeiaTh KONNYECTBO TEMIOTH.

Q, =Lm,, mie L - yennHas TennoTa napoofpasopaHus.

IlycTh BOAa HarpeBaeTCs 3NEKTPOKUIATHIBHAKOM H Bes paboTa anexTpHyecko-
TO TOXa MIeT:

1) Ha HarpeBaH#e-BOZH OT HAYAHHOI TEMTIEPATYPH t, 10 TEMIIEPATYPE! KUITERUA t,;

2) Ha mocseayomee NpeBpatnedie HEKOTOPO Macchl Am BOAH B'map. Toraa, co-
I7IaCHO 3aKOHY COXPaHEHHA SHEPIHH, TS STHX ABYX MPOLECCOB MOXHO 3aIlMCaTh:

P,=cm, (t,~t), (1)

P, =LAm, @

rae P — MOIIHOCTD KANATHABEMKA, ¢ = 4100 [[x/(xr.K) — yaenpHad TETL10eMKOCTD
BOJbI, M1 — MepBOHAYANLHAA MACCa BOAK, t, — HaYaNbHas TeMIlepaTypa BOAH, t, = 100
°C — KOHeYHad TEMIIEPATYpa BOJH, T, — BPEMS, B TEUCHHE KOTOPOTO BOZIa Maccoif Am
npespaTiiace B nap. ECTH Bofa HaXo[uTcA B HHIHHAPHYECKOM COCYE, TO €8 MacCy
MOXHO OIIpeIeUTH 110 (hopMye:

m, =cV,=cSh, (&)

rae ¢ = 1000 kr/M® — WIOTHOCTS BOAR; h, — HauanbHMH ypoBens BoAn (puc. 140,
a); S — nnomanb AHa COCYAA.

AHaNOTHYHO MOJKHO OTIpeie/INTH MACCY BOARL, KOTOpast OCTAHETCH [10C71e HCTADEHUS:

m,=cV, - cSh,, 4)

rae h, — ypoBeHB OCTaBIIEHCA BOMN 4 p
(puc. 140, 6).

Pemas cucremy ypasuenu#t (1)-(4)
M YYHTHIBas, YTO Am = m, - m,, NIOxy-
YuM (opMyITY A1 BEIMHCIEHHS YAETh- k,
HO# TETLNOTH NApo06pasOBAHMAS BOIL:

L=Ch,gt’—t‘ )3,_ :

h-k 1, Puc. 140
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Oftopydosanue: T TMHIPAYECKHH COCY (BHYTPEHHUN CTAKAH KAIOPUMETPA); CO-

¢ CYJ C BOJOI; 31eKTPOKHIIATHIBHAK; TEPMOMETP; Yachl C CEKYHAHOM CTPEKOl; THHeH-

Ka ¢ MWIIHMETPOBEIMH JIeIeHHSIMH; JIMCT TIOPOJIOHA, CKOTY.
Xon paborm
- 1. TloaroToBbTe B TETPaxy TaGauIly [ 3alIHCH PE3yLTATOB UIMEPEHHI H BHI-

YHUCeHHiH.

Clx/(aK) | hym | t,°C | poc| t,°C | hym | ¢, c | LA/
4190 100

2. HaneiiTe » nuIMHApHYECKHl cOCYs BOAY M M3MEPETE €8 TeMIEpaTypy t, M Ha-
yaneHuIf ypoens h,.

3. OcropoxHo, cobioas MpaBHJia 6e30MaCHOCTH, OITYCTHTE B BOAY KUTIATHUILHUK,
BKJIIOYMTE €10 ¥ H3MEPLTE BPEMA T,, B TeYeHHE KOTOPOIO BO/JIa HarpeeTcs 1o TeMIlepa-
TYPH t, = 100 °C 1 Ha4HET KUHETh.

4. JlatiTe Bofie IOKHTIETH B T€UEHHE HEKOTOPOTO BPEMEHH T,, IOCTIE Y€r0 BEIKITIOH-
T€ KUNATUNLHHEK,

5. Uamepere yposens h, ocrameiics B cocyne BOJEL

6. YnenbHyio TemnoTy napoobpa3oBaHns BOASI paccyHTaitTe o dopmye (5).

7. CpaBHMTe NOMYYEHHHIH PE3YIETaT ¢ TaGINYHEIM 3HaYEHHEM M PACCYMTaNTE MO~
FPENIHOCTh H3MepeHHH.

Jonoanumenvroe sadanue. Ucnionbays npeaioxennoe oGopyLobaHue, pacCuuTaiiTe
Maccy MCTIapHBIIECst BOJH ¥ KOJIMYECTBO TEII0TH, KOTOPOE NOIILIO Ha ee HCTIapeHHe.

Koumponvuvie sonpocst

1. Ynensnaq rernoemxocts pryty 120 [x/(xr.K), yaensuas tennora ee napood-

pasopanud 0,29 M/Ix/xr. Uro 3to anauuT pusmyecku?

2. Kakue noTepd sHepruy OBUIM JOIYIIEHH NPH HpoBefieHUH PaGoTH, U Kak AX

MO3XHO 6binio 611 M36exars?

' JloMainnee 3ananne

11.72,73.

Vpox 75. Hcnapenane H KOHIEHCAIAS
.Lle)lb.‘ OOBACHUTD ABIEHHE HCMAapeHuA ¥ KOHACHCAIMHU U BHIACHUTSL YCJIOBMA, OT
KOTOPHIX 3aBHCAT 3TH IPOLECCH.

Xon ypoka

I. Iosropeunne uayuenHoro. Ilposepka noMamuero 3anaHus

1.TIpu Kakoli TeMnepaType BOIMOXeEH NIEPEXOJ] H3 ra3006pasHOro COCTOAHUS Be-
HIECTBA B XHAKOE?

2. Kakoe cocTosiHHe Ha3bIBAETCA MAPOM?

3. OnumruTe nocsieJOBaTeNbHO MPOLECC CKIDKEHNA Iapa NPH ero H30TepMHYec-
KOM CXATUH.

4. Kaxoit nap cYUTAIOT HACKINEHHEIM?

5. TToyemy npy cxaTHM HAaCHIMEHHOTO Napa €70 XaBJIeHHe OCTAETCS IOCTOAHHEIM?

6. IToueMy npH CIKATHH JXUKOCTH JapJeHAE PE3KO BO3pacTaeT?

- 1. Hayyeuue soporo MaTepuana

Ha yyermeckux cTo/IaX YYaIUXCst HAXOAATCA CJeAYIOmMe NpUGOPH U MaTepHa-

4
© NI X8 NpE/IMETHHIX CTEKJIA; CTEKIAHHAS Na0YKy; IPOSHPKHM C AHJIKOCTDIO (BOJIOH,
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CHPTOM, OIEKOJIOHOM, BAJIEPHAHOBHMY KanJsMA H Ap.); ABe NHINETKH; CITMPTOBKA

(1 cBeya); GyMaxHEI Beep; CIIHYKH. ‘

T11.JIa6opaTopras paGora «3aBHCHMOCTD HCIIAPEHHS XKHIKOCTH OT PATHYMBIX
¢axTopos»

Llenv pabomvi: BccnenoBaTh 3aBUCHMOCTb HCTIADEHHSA XHIKOCTH OT PAMMYHbIX
¢axropos .
Xo0 pabomue

1. Kanmnure Xanuno Bo/L M3 THIIETKH HA NIPeIMETHOE CTEKJIO H Pa3OTPHTe ee CTeK-
nsHHOM nanoyko# no nosepxuocTH. To xe mpogenaiite ¢ kamwe# cnupTa (OAEKONOH],
BAJIEPHAHOBHIX KaNeNh H IP.) Ha BropoM crexne. Habmopaitre 3a McnapeHnem xXuaxo-
creit. Kakas n3 anx GuicTpee HenapHTcs?

2. Hanecure Ha IIpeMeTHRIE CTEKIa IO MasKy OHO U TOit e KAAKOCTH (HAIpH-
Mep, of1ex0/0Ha ). OAHO CTEKJIO OTJIOXMTE B CTOPOHY, a BO3JIe BTOPOro noMarture 6y-
MaXHHM BeepoM. Kakoit Masox BucoxHer 6rictpee?

3. Hanecure Ha npeMeTHBIE CTEKNa 1O Ma3Ky OAHOI u Tolt Xe xuakoctu. Ocro-
POXKHO NporpeiiTe IUIaMeHeM CIMPTOBKH (CBEYH) CHH3Y OlHOTO 13 cTeko. Kakoe naTHo
6HCTpEEe BHICOXHET?

4. Haxanaifte Ha B2 peAMETHHX CTeKJIa 110 OAMHAKOBOMY KOJMYECTBY Kanelh
ofHoH u Toif Xe xuakocTH. Bo3nMHTe OXHO M3 CTEKON M, HAKJIOHAS €ro, 3aCTaBLTe
AUAKOCTD pacredncst. [Tonoxure 3TO NPEMETHOE CTEKJIO psioM € nepBhiM. OcTaBrTe
HX Ha BpeMs, B Te4eHHe KOTOPOTO KHAKOCTh NOJHOCTBIO BhcoxHeT. Ha kakoM npex-
METHOM CTeKJIe HCTapeHue Mpon30uLIo SnicTpee?

Ha ocHOBe NMpOBEEHHKIX ONKTOB M M3BECTHHX (haKTOB MOXHO CAENATh BHIBOL:
CKOPOCTD HCTIAPEHHA XUIKOCTH 3aBHCHT OT:

— TEeMNIEPATyPH XKHAKOCTH, .

— NIOIIARH €€ OBEPXHOCTH;

— OT CKOPOCTH BO3AYIIAKIX NOTOKOB HAJ{ XWAKOCTDHIO;

~ OT pofia XHAKOCTH. .

KakoB xe MexaHH3M Mpollecca HCTapeHna ? BcnoMHmM, 4TO A1 IpeBpamennst He-
KOTOPOro KOJIHYECTBA BOJB B 1ap IIPH HeM3MEHHOH Temneparype HeoOX0AMMO Nepe-
JaTh BOZE ONpeieIEHHOE KOMMIECTBO TEFIOTH — TEIUIOTy napoobpasosanms. Hanpu-
Mep, HpH xoMHaTHO# Temnieparype (T — const) Teriota napooGpa3oBanms COCTaBJIAET
2,46 x/Ix Ha Kaxab# rpamMM ucnapeHnoit Boas. Tak kak B 1 r BoAHW cqnep;xuc'rﬂ
1/18 N, monexyn, rae N, = 6,02 - 10 Monb ! ~ noCcToAHHAs ABOra/ipo, IOMY4AEM, UTO VISt
YAATEHHs M3 XAIKOCTH OHOMK MOJIEKYJIE! HAZO 3aTPATHTE 3Heprio E, = 7,35 - 107 k.
B aTOMHRIX pacyeTax NPHHSTO BHPKATh SHEPIHIO B 3NeKTPoH-BoabTax (aB). ITockomixy
1aB=1,6-10"JIx,E, = 0,46 3B.

Ha uTo Xxe naer 3aTpayenHas 3Heprus? OTBeT HOYTH O4EBHJHLIN — Ha IpeoKoe-
HUE CHJIhI IPHTSKEHHS, KOTOPast AeHCTBYeT CO CTOPOHE! XHAKOCTH Ha BRUICTAIOMYIO
monekyxy. Kaxnas Mosiexyna B3anMoAeRCTBYeT C OKPYXAIONIMMH €€ IPYTHMH MOJie- *
Kynamu. Ciia B3aMMOJEHCTBHS Ha MAJHIX PacCTOSHMAX (T < I,) HMEET XapaKTep oT-
TaNKMBAHHA, 2 Ha 601bImMX (T > I,) — NPHTAXeHNA. B ToJIme KHIKOCTH KaXkaas Mose-
KyJa OKpyXeHa APYIMMH TaKHMH )K€ MOJIEKYJIaMH CO BCEX CTOPOH, M CpeAHAs
Pe3yJILTHPYIONMAA CHIA PaBHA HYMO. B IpYTOM NONOMKeHNH OKA3KIBACTCA MOJIEKYJA,
KOTODast ITHITAETCS NOKMHY T IOBEPXHOCTD BOARL M YJIETETH B CBOGOAHOE IIPOCTPAHCTEO.
OHa NpATATMBAETCA K MOJIEKYTIaM, PacCTIONIOEHHBLM Ha TIOBEPXHOCTH, M 3Ta CHJA He
CKOMTIEHCHPOBAHA HUKAKKM APYTHM mpuTsoxenyeM. [Toaromy, yrobn nmpeosoneTs npu-
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TSOKCHHE H OKOHYATENbHO IOKUHYTH IIOBEPXHOCTH BOXKI, MOJIEKYa J0DKHA 0B1aIaTh 10~

+CTATOYHO 6ONLIION KMHETHYeCKOM 3Hepruelt CPaBHUTe: CPEHSAA KHHETHYECKAA SHEPI U
TIOCTYTIATENBHONO ABHKEHHA MONEKY BOXL, pasHast 3/2 KT, rae k = 1,38 - 102 x/K —
“frocTosrHad BoxenMana, npu T = 290 K coctaBaser 0,038 3B, uto Ha nopsaaok MeHs-
“me aHepruH E,, KoTOPYIO HEO6XOMMMO COOBIMUTD MONEKY e JIA €€ YAANEHMA U3 KA~
-KOCTH. 3HaYHT, TOKAHYTD IOBEPXHOCTh MOTYT JUIb Te HEMHOTOYMCIEHHbIE MOJIEKY-
JiHi, KOTODHE, HAXOASACh BOI3M IOBEPXHOCTH, B PE3YAbTaTe CIY4aliHAIX CTONKHOBEHUH
TIpHOGesiN 3HEPIHIO, Ha OPAAOK GOMbIIYIO CPEHEro 3HAYEHUS,

Teneps MBI MOXEM HeCKOJIbKO WHaYe B3FASHYTH Ha TEIUIOTY Mapoolpa3oBaHMs.
Koneuno, noriomaemoe BoJ0i TeILTo He NepefaeTcs HeHOCPEACTBEHHO TeM MOJIEKY-
J1aM, KOTOphI€ BBUIETAIOT C HOBEPXHOCTH. JTH MOJIEKYIH ITONYYAIOT U36KITOYHYIO SHEP-
FHIO CIIy4aifHEIM 06Pa3OM OT CBOETO OKpy keHHsA. OHAKO B pe3yJETaTe TOTO, YTO KHA-
KOCTb IIOKHJAIOT He MoGbIe, 2 TOMBKO CaMble «IHEPrHUHbIE> MOJMEKYIb], HA KAXKAYIO
OCTaBINYIOCSA MOJIEKYNY IPUXORUTCS YXKe HECKOJIbKO MEHEIIas SHepreTHYecKas Hop-
Ma. EcnH RUKOCTS He «CKOMIIEHCHPYET» 3Ty IOTEPIO, IIOTIOTUB M3 oKpyKalomed
Cpeb JOCTaTOYHOE KOJIMYECTBO TEILIOTHL, TO €€ TeMnepaTypa 6yAeT ymeHbIIaTECA.

BosnukaeT Bompoc: a MOTYT JIM MCIIAPATBLCA TBEPAbIE Tesa?

3xcnepumenm «Hcenapenue lioda»

B xpyraononnoit xonbe HaxoxATcs KpUCTAILTH Hofa. CBepxy Kon6a IIOTHO 3aK-~
PHITa Pe3HHOBOM NMpoOKo#H. BRICKAXKUTE U 3aNUIITHUTE rHIIOTE3Y O TOM, YTO IIPOH3OHTET
€ KPHCTAILTHKAMH HO/1a IPH HAIPEBAHUH KOAGK B IIAMEHH CIIHPTOBKH.

Jlanee yuammecs: OTKpHBAIOT CBOU y4eGHUKHM Ha ¢. 293, 3aHCHBAIOT B TETPaab,
YTO TAKOE KOHEHCAIMA H MPUMEDHL.

IV. IloBTOpeHne H3yYeHHOTo
1. Copmynnpytite onpeseneHue nporeccoB UCHapeHNA U KoHfeHcalmy. Ipu
KAKOM YCJIOBMH NMPOHCXOINT HCTIAPEHNE AUAKOCTH?
2. Ot kakHX $HaKTOPOB 3aBHCHT CKOPOCTD HCTIAPEHMSA JKHMIKOCTH ?
3. Yo TaKoe yaemsHas TemuroTa napoobpaszosanusa? Ha uTo pacxoxyercs noapo-
AMMOE KOJMYECTBO TEILIOTH NpM apoobpasopatmu?

4. TloyeMy nIpH BETPE XKapa NePEHOCHTCA Jerde?

. 5. OnMHAKOBA IH BHYTPeHHsA 3Heprus 1 kr Bofu u 1 krmapa nipu temniepatype 100°C?
Jomammuee aaganme
Crp. 191 (1-4).

oy

*

Vpok 76. Hacesmgennslit nap. Baaxnocrb Bo3agyxa
Ilenv: o6BACHUTD MIOHATHE «BIAXKHOCTb BO3AYXas, IOKA3ATh IPaKTHYECKOe TIPH-
MeHeHHe ¥ BAXHOCTb JAHAON U3HYeCKOll BETHYHHEL.

" Xon ypoxa

1. Hosropenue nayyennoro. Hiporepka goMamHero 3anavus
1. Copmymupyiite onpezienerite MPOLECCOB HOTIAPERHS H KOHAEHCAIHM.
2. TIpy KaKuX YCIOBHAX NPOUCXOART UCTIAPEHHE HAAKOCTH?
3. OT Kakux PaKTOPOB 3aBHCHT CKOPOCTH UCIIADEHHA?
4. YTo TaKoe yaenbHas TEIUIOTa apoobpasoBaHus?
5. Ha yto pacxopyeTcst NOABCAUMOE KOMHYECTEO TeNAOTH PH HapoofpasoBannu?
6. Tlouemy npu BeTpe xapa epeHOCHTCH Jerye?
7. OnuHAKOBA JIH BHYTPEHHAS SHEPIHA 1 KT BOJIK W Napa npy Temmeparype 100°C?
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II. CamocrosTensHas paGora

Cw. paszien «CamocToATe/IbHEE M KHTPOIbHEIE PabOThis.

Omasemui: 1. 418 Mxc. 2. =1,7 MZIxc. 4. 1) llompebaeto =2,2 MIx — docmamov-
#0; 2) Iompebneno = 3,7 Mx — docmamouno. 5. Ilompebaeno = 1 M — docmamou-
%0.6.1262.7. 268 10° [Ix.8.2x2. 9. = 173 M
. Mayuense HOBOTOMATEPHANA ‘

Bonsanoit nap B Bo3fyXe, HECMOTPSA Ha OTPOMHEIE TIOBEPXHOCTH PeK, 03ep, OKea-
HOB, He SIBJBIETCSA HACHMEeHHRIM, aTMocdepa ~ OTKpHTHIE cocyA. /IBHXKeHNe BO3TyIn-
HBIX MACC IIPHBOJAT K TOMY, 4TO B OfHUX MECTaX B IAHHBI! MOMEHT MCIIAPEHHME BOABI
npeobaafaer Hax KoHAeHcanHel, a B APYrHX — HaoBopoT.

ConepxaHue BOAIHOrO I1apa B BO3AYXe — €ro BAAKHOCTD ~ XapaKTepH3YeTCH ps-
JioM BeanyrH. ArvocepHullt BO3XYX NMpeAcTaBnseT cofoit cMeCh PA3fIMIHEIX Ta30B U
BOASTHOTO Iapa.

Nannerme, xoTopoe npon3BoANA 66 BoAsHO nap, eca 61 Be OCTATbHLIE raski OT-
CYTCTBOBAJH, HA3KIBAIOT NAPUUATLRLIM Oasrenuem (WITH YNpY20cmbi0) BOASHOTO Napa.

3a XapaKTepHCTHKY BJQKHOCTH BO3AYXa MOXKET GLITh IPHHATA IIOTHOCTD BOAA-
HOTO Napa C, COAEPRAIEnocs B BO3AyXe. Ty BeNMYHHY Ha3nBajoT abcomoTHol Brax-
HOCTBIO Cc[r/M3].

AGCOMOTHLE BAKXHOCTD B NapPIMANLHOE A2BAEHNE BOASHOTO N1apa CBA3AHK ypaB-
HEHHEM: P=%%RT HAN P=;:'RT .

TMapuuanbaoe KaBieHHe BOASAHOIO Mapa MM afiCOMOTHAN BIRKHOCTD HIYEro He
TOBODAT O TOM, HACKOJIBKO BOAAHOM nap Janek OT HaChHIeHH,

Jlnd 3T0TC BBOJAT BEAWYHHY, MOKA3LIBAIONTYIO0, HACKOALKO BOJAAHOMK nap NpH faH-
HOIt TemitepaType GJIM30K K HACHINEHHIO, — OMHOCUMENbHYI0 BRANHOCTIL:

=_1. 9% - =—.100%
Q@ 100 4 5 o .

P- noaplmuhnoe nanoneﬂne TIpH ZaHHOM TeMIieparType;

P, — narneHHe HaCKIMIEHHOIO Napa [IpH Tol XKe TeMIiepaType;

¢ - abCcoMoTHad BIAXAOCTD;

€, — IVIOTHOCTb HACHINEHHOTO BOJAHOGIO Napa HPH AaHHOM TeMIepaType.

JaBnerme ¥ NNOTHOCTL HACHIIEHHATO Napa NPH Pa3aIMYHKX TEMNEPaTypax MOX-
HO HalTH, BOCIIQJIb30BaBIIMCD CIEHHANBHBIMH TabauuaMn,

Tpu oxsax AeHHH BIKHOTO BOIAYXA NP NOCTOAHHOM IABJIEHAH €10 OTHOCHTE b~
HAR BJAXHOCTD NOBHIINAETCH, Y4eM HUME TeMIepaTypa, TeM 6ArKe TaplmManbHOe AaB-
JIeHUe T1apa B BO3AYXe K AAaRJIEHHIO HAaCHIMEHHOTO Mapa.

TeMniepaTypa t, A0 KOTOPO# TOJIKEH OXNAMUTHCA BO3AYX, YTOSH HaXORANMHACA B
HeM Map AOCTMI COCTOAHHA HACHMEHHS (IpH AaHHOH BNAXKHOCTH BO3AyXa H HEM3-
MEHHOM RABAEHWH ), Ha3hIBAETCA MOUKOL pochL.

JlaBieHHe HACLIMIEHHONO BOAAROIO Iapa HPM TEMITEPATYPE BO3AYXa, paBHOM TOY-
Ke POCH, eCTb IAPIMATHHOE JaBJIEHHE BOASHOIO Iiapa, cofepxamerocs B atMocdepe.
Ipu oxnasKAEHHH BO3AYXa X0 TOYKH POCH HAYHAAETCS KOHACHCALMS NAPOB: NOABNSA-
eTcsa TyMaH, BrillafiaeT poca. Touka pochl TaKXKe XapaKkTepH3yeT BJIAXKHOCTb BO3AyXa,

BRaxHOCTs BO3AYXa MOKHO OTIPEAENUTD CENKANBEBIMY TPRGOPaMH.

1. Fuzpomemp. .

C ero noMombio OMPEALIAINT TOYKY POCH. D10 Hanbolee TorHbI ciocob HaneHe-
HHA OTHOCHTEJILHOM BAAXHOCTH.
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2. Boaocanoii euzpomemp
£ FEro feficTBHe OCHOBAaHO Ha CBOICTBE 053 XHPEHHOTO YEIOBeUeCKOro BOJIOCa YA-
:?Jmmlrbcsl MpU yBeIHYEHHH OTHOCHTENbHOH BIKHOCTH.
i TIpumenseTcsa B TeX cIy4Yasx, KOTAA B OTIpe/ie/IeHNH BIAXHOCTH BO3TyXa He Tpe-
_,«.éyercsl 60nbIION TOYHOCTH.

3. Heuxpomemp

OBLI4HO TIONB3YIOTCA B TEX CAY4asX, KOrAa Tpebyercs J0CTaTOYHO TOUHOe H 6BiC-
. Tpoe onpeAesieHHe BIAXHOCTH BO3TyXa.

" 3uauenue enaxcuocmu ea3dyxa 0an MusHIX Oop2anuImMos

IIpu remneparype 20-25 °C nanbonee 61arOMPUATHBIM [UIS JHIHY YENOBEKA CYHTa-
eTcsA BO3AYX C OTHOCHTENLHOM BAaXHOCTHIO oT 40 10 60 %. Korza oxpyxalowmas cpexa
HMEET TeMIepaTypy GoJiee BRICOKYIO, YeM TEMIIEPATYPa TeJla Ye/IOBeKa, TO IPOMCXOIUT
yCHIIeHHOe oTooTAeeHHe, O6HIbHOE BhUIeeH)E NOTa BeJeT K OXIK/IEHUIO OPraHH3-

- Ma. OZHAKO TaKoe NOTOOTAeIeHHE SBIAETCSA 3HAYHTENbHONR HarpysKkoit As yesjoBeka.

OrHOCHTEIbHAA BADKHOCTD Hike 40 % IIPH HOPMAILHOL TeMIlepaType BO3TyXa TaK-
e BPeHa, TAK KaK NIPHBOANT K YCIWIEHHOI NoTepe BAard OpraHU3IMOM, UTO BeleT K ero
obeapoxuBarmio. OcobeHHO HU3KAs BIDKHOCT BO3AYXa B NIOMEIEHNUSX B 3UMHEE Bpe-
Ms; oHa coctasiseT 10-20.%. Ilpu Huakoil BJIaXHOCTH BO3XYXa MPOHCXOAMT GHCTpOE
HCTIapeHVie BJIard C TIOBEPXHOCTH U BRICKIXaHMe CJU3UCTON 060N0YKH Hoca, NOPTaHH,
JIErKHX, 4TO MOXET NPHBECTH K YXYAUIEHHIO CAMOYYBCTBHA. Taroke IPH HASKOM BJIaX-
HOCTH BO3ZyXa BO BHeIIHel cpejie A0JIbIlle COXPAHSIOTCS [ATOTeHHEE MUKPOOPTaHH3-
M, 2 Ha TIOBEPXHOCTH IIPeIMETOB CKaILTUBaeTCs Gosbiie cTaTHyeckoro 3apsa. Iloaro-
MY B 3UMHee BpeMa B JKHJIKIX MOMELIEHHAX NPOU3BOAAT YBADKHEHHUE ¢ TIOMOIIbIO
TIOPHCTHIX YBJIXANTe/eH. XOPOLIHMMH YBIKHUTEIAMHE SRISIOTCS paCTeHUS].

EcIH GTHOCHTENbHAR BIAXKHOCTh BRICOKAS, TO MBI TOBODHM, UTO BO3XYX BIAKHEIH
¥ yaynuMBHA. BRICOKas BI2XHOCTL BO3AyXa A€HCTBYET YIHETAIOLe, TOCKOIbKY HC-
HapeHie IPOMCXOAUT O4eHb MeteHHO. KoHilenTpalus napoB BoAs! B BO3ZYXe B 3TOM
CJlydae BHICOKA, BCIEACTBHE YErO MOJIEKY/Ib M3 BO3AYXa BO3BPAMIAIOTCA B XHAKOCTh
fIOYTH TaK e O6HCTPO, KaK U MCTapsAoTcA. Ecu [oT ¢ Tesla HenapseTcs MeAIeHHO, TO
TeNo OXJIaXAaeTcss 04eHb c1a6o, M MH YYBCTBYeM ceba He coBcem KombopTro. [pn
OTHOCHTENBEOMN BIaXHOCTH 100 % McnapeHue BOOBIIE e MOXKET IPOUCXOMUTE — PH
TaKMX YCTOBAAX MOKpas Oe1a HIIM BAaXHAA KOXa HUKOTAA He BRICOXHYT.

M3 kypca 61oJI0rH BH 3HaeTe 0 pasHoO6pa3HbIX MPUCNIOCOOIEHUAX pacTeHHt B
3aCyLLTHBHIX MeCTROCTAX. Ho pacrenust npHcnioco6eH ! 1 K BHICOKO# BARXKHOCTH BO3-
Ayxa. Tak, ponuea MoHCTephl — BiaXHBIH 3KBaTOpHanbHE Jec. MOHCTepa ITpH OT-
HoCHTENBHOU BiIaxkHOCTH, 65makoif k 100 %, «uiayeTs, OHa yaansder U3OHITKH BJark
Yepes OTBePCTHS B JIUCTHAX — THAATOXHL. -

B coBpeMeHHRBIX 3[AHHAX NPOU3BOAUTCA KOHAMIMOHUPOBAHUE BO3AYXA — CO3/a-
HHE U NoJUIepXKaHHe B 3aKPHITHIX NOMELIEHUAX BO3AYIIHOM cpexnl, Haubonee 61aro-
NPHATHOMN LA cCaMOYYBCTBUs Jiofeil. [IpH 3TOM aBTOMaTHYECKH PeryIupyeTcs TeM-
NepaTypa, BIXXHOCTb, COCTaB BO3AyXa.

HexmounTenbHoe 3Ha4eHHe A5 06pa3oBaHus 3aMOPO3Ka MMEET BJIaXXHOCTD BO3-
nyxa. Ecnn BraxsocTs BeTHKA H BO3AYX 6IH30K K HACKIIEHHIO TapaMy, TO TIPH TOHH-

. JEHHH TeMIEPaTyPhl BO3AYX MOXKET CTaTh HACHINIEHHHM ¥ HauHeT BLIARATbL POCa.
. Ho npu koHpeHcanuy BOIAHBIX [TapOB BRAENAETCS 3Heprus (YAeAbHAS TEIUIOTa Ma-
- poo6pa3oBAHUSA TIpH TeMIlepatype, 6auaxoit k 0 °C, pasHa 2490 k/Ix/xr). IloaTomy
:.’BO3/LyX Y IIOBEPXHOCTH NOYBKI [P 00pPa30BaHUK POCH He 6YAET OXNAKAATHCS HHME

+:8 B. A. Boakos, 10 x.
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TOYKH POCH M BEPOSTHOCTH HACTYILIEHHS 3aMOPO3KA yMeHbImUTCSL. BeposTHoCcTs 3a-
MODO3Ka 3aBHCHT, BO-TIEPBHIX, OT GRICTPOTH NOHMKEHU TEMIIEPATYPH H, BO-BTODHIX,
OT BIIXKHOCTH BO3yXa. JIOCTaTOYHO 3HATH HEKOTODKIE N3 3THX AAHHHIX, YTOGK Gonee
HJIM MEHEE TOYHO IPEJCKAIATh BEPOSTHOCTD 3aMOPO3KA.

IV. IlorTOpeHne H3yuyeHHOTO

1. Yo noHuMaeTCA MOX BJIAXHOCTBIO BO3AYXa?

2. Y10 HaswBaKT abComOTHOM BIaXHOCTHIO Boaayxa? Kakaa dopmyna BRIpXAET
CMBICT 3TOTO NOHATHA? B Kaxux exuHMIax ee BNpaXKaOT?

3. Yro Takoe ynpyrocTs BOASHOTO napa?

4. YTo Ha3BIBAIOT OTHOCHTENBHOM BIaXHOCTBIO Bo3AyXa? Kakue dopMyns Bripa-
JKAIOT CMBICJI 3TOTO [TOHATHA B PUIHKe M MeTeopoJioTHU? B xaknx equHunax ee
BHIPAXKAIOT?

5. OTHOCHTeNIbHAST BIAKHOCTD BO31yxa 70 %, 4TO 3TO0 3HAYAT?

6. YTo Ha3KIBAIOT TOYKOH POCH?

7. C nomolusio kakux npuGopos onpeesioT BIAXHOCTb BO3TYyXa?

8. Kakobnl cCy6BEKTHBHbIE OLIYHIEHHAS BIAKHOCTH BO3AYXa YeJIOBEKOM?

9. HavepT#B prcyHOK, 06BsicCHITE YCTPOHCTBO M IPHHITAI PAGOTH BOJIOCSHOTO H
KOHIEHCALIMOHHOTO IMTPOMETPOB U NICHXPOMETPA.

V. Pemenue 3aa4
1. IlnoTHOCTH BOASHOIO Tapa npH TeMmmepatype 50 °C pasua 83 r/m®. Hacwmen-
HEIH 3TO [Iap HJIH HEeHACKHIMEHHbI?

Hano: t = 50 °C Pemenne: YTOGH OTRETHTH Ha BOMPOC 332K,

T=323°K - | Heo6xoMHMMO OTIpEeENUTD faBNEHHe BOASHONO Mapa

¢ =83 r/M* =83 10" kr/M® | npu pammoit Temmeparype.

. CornacHo ypaBHeHHio Mexneseera- Knmanefipona:
! Pv=2RT=p=T2RT P=LRT.
u w '
p =18 - 10" kr/mMOMB — MONAPHAS Macca BOASHOIO Mapa, KOTOPasA PABHA MOJAP-

Hoit Macce Bozbl H,O.

P80 431 30310410
18.10

CrenosatensHo, Ipd Temneparype 50 °C 2aprenvie HachimeHHoro mapa = 12,577 xIJa.
Onpenennm no tabrune AaBleHHe HACHIIEHHOTO Napa BOAK NPH TEMIlepaType
50 °C. Ono paBuo 12,3 xIIa, 9TO MeHbIIIe 2BNEHHUS Hapa, PACCYUTAHHOTO B 3aKade,
CNeIOBaTEALHO, AP SBJSAETCS NepeHACHIIEHHBIM.
(Omeem: P = 12,4 xlla — nap nepeHacHIEHHHI.)
- 2. laByienWe HacCBIIIEHHOTO Tapa crupTa npu 0 °C paswo 1,6 xI1a, a npu 60 °C ~
46,6 xI1a. CpaBHHTS 3HaYeHH A IIIOTHOCTH Napa IIPH 3THX TeMAeparypax.

Haiimw: P-?

NMano: t°=0°C Pemenue:

T,=273°K ILroTHOCTH Iapa MOXKHO OHPpEJCTHTh H3 ypaB-
P =16xlla=16-10'la. |nenusn Menneneepa-Knaneitpona, yuurnisas, uto
t,=60°C; T, =333°K ILIOTHOCTD

m m P Pu
=—=P=—0RT==RT. p=—-
i P T w T T PR
C yBennueHueM JaBIeHUS H TeMIIepaTyYPHI IIOTHOCTh Napa yeewenBaetcs. Hait-
ZeM OTHOIIEHHE IIOTHOCTH IIPH ABYX 3HaUeHHAX JaBneHus P u temneparypst T, y'm-

ThIBaf, YTO MOJIAPHASA MacCcA HE MEHSLIACh.

P,=46,6 xITa=4,66-10*Tla.
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pl=£'—‘i. i ==k, &—PT cProy
RT> RTz p TR’ p

T. €. pit t° = 60 °C n10THOCTL IApOB CIIMPTa IIPHMEPHO B 24 pasa 60abme NIOTHO-
ct® napos coupTa npu 0 °C. (OTser: = 24.) '

3. INpu xaxoM xasneruy Boja byser kuners npy 21°C? (Omsem: Bona Gyner xu-
netb npn Temnepartype 21 °C npu xarnenun 2,49 xIla.) ]

4. MoxeT v BOJa HAXONMTLCS B MCHKOM COCTOSHMM NpH Temnepatype 360 °C;
380 °C? (Omsem: npn Temnepatype 360 °C BoAa MOXKET HAXOZNTHCA B KUKOM COCTO-
AHAK, 2 npy TeMneparype 380 °C BoAa HaXOAWTCA B ra3006pasHOM COCTOSIHHH.)

5. B KaKOM COCTOSIHWH BEIIECTBA ILTOTHOCTE TIOBMINAETCA C MIOBLIMIEHAEM TEMIIe-
paTypu ¥ noveMy 310 npoucxoaut? (Omesem: ILTOTHOCTS BEIMECTBa NOBHIIIAETCS C
TIOBLIIERHEM TEMIIEPATYPH B COCTOSHHH HaCKIIEHHOTO Napa, T. K. C YBeJIMIeHneM TeM-
TIepaTypH CKOPOCTh ABAKERNS YaCTHIL YBEIMYMBAETCS, UCTIAPEHHE IPOHCXOANT Ghc-
Tpee. [loaToMy NNOTHOCTD HaCHIIEHHOTO NMapa HAYAHAET MIOBHINATLCA U IMHAMKYCC-
KOE PABHOBECHE MEAY XHITKOCTHIO H IIPOM HACTYTIZET IPH 6QJIbIeil IIOTHOCTH Tapa
u npu Gonbmeii TeMiepaType.)

6. Tlouemy B XONOXHNX TIOMEMEHHAX yacTo BuiBaer cupo? (Omsem: TIpyu Hu3-
KHX TeMIIE€paTyPaX OTHOCHTENbHAS BIAKHOCTD BO3yXa BE/IMKa, 8 HHOT/ia AOCTATaeT

. 1100 %, 1. e. Bech BosTHOM nap, ConepKAMMUACH B BO3AYXE, ABNAETCS HACKMEHHRM.

il

TlosroMy cTeHH, OA A T. II. B XONOZHOM NOMEMEHHA NOKPLBAIOTCA BAArosi, KOTo-
pas MeJIEHHO HCIIaPAETCA. )

7. Tlouemy 3nmoit OKOHHHI€E CTEKJIa TI0TEI0T, ECIA B KOMHaTe MHOTo mofei? (Om-
6em: Bonpimoe CROIIEHHE MO B KOMHATE NOBLIMIAET CO/IEPAKAHAE BOJSTHOrO Napa B’
BOANYXe, KOTOPhiH 671M30K K Hackmenwo. B TakoM cocrogrma 10cTaTo9Ho HeGONb--
IOTO OXNKACHAA BO3AYXa, 4TO0H Map Hauan KOHAeHCHpoBaThea. Ilonafas Ha OKoH-
HbI€ CTeKJIa, AP KOHAEHCHPYETCH, T. €. HAET NPOLECC NIEPEX0A BemecTna (BOAAHOTO
[apa) u3 ra3006pasHOro COCTOSHHAS B KUIKOE.)

8. OupesennTe a6COMOTHYIO BAAXKHOCT BO3AYXA, €CJH MAPIHATLHOE JaBJeHAe
napa B Hem 14 IIa, a Temnepatypa 60 °C. (Omseem: ¢ = 9,1 - 102 kr/m®). -

9. To rurpoMeTpy 06HapyKeHO MoABIeHue PocH NpH Temmiepatype 10 °C. Kakopa
OTHOCUTENbHAA BAAXHOCTS BO3IYXA, €CITA €10 Temmepatypa 15 °C? (Omaem: ¢ = 71 %.)

10. Tlokazanus cyxoro TepMometpa B ncuxpomMerpe 15 °C, rnaxnoro — 12 °C. Ompe-
JIENMTE OTHOCHTEJILHYIO BIIAKHOCTD BO3AyXa. (Omsem: @ =71 %.)

JloMamnee aananne
I1. 74, 3anaqu 12 c. 191 (5-6).

VYpok 77. Kunenne XnaKocTn
Ileav: o6BACHUTE MpoNecC KHNEHHA Ha OCHOBE MOJEKYIAPHO-KHHETHYECKO
TEOpHH.

Xon ypoxka

1. Iposepka nomamuero 3ananus. IlopTopenne HayyeHHOTO
1. Kaxumu cnocofaMy U3 HEHACHIIEHHOTO Napa MOXHO MOXYYHTh HACKINERHHI ?
2. TloueMy AaBnenye HACKIIIEHHOTO MTapa PH ONpPE/ieIeHHOM TeMIIepaType SRISETCS
MAKCHMATBHLIM AaBJIEHREM, KOTOPOE MOXKET HMETh IIAD TIPH 370l TeMIiepaType?
3. TloueMy AaRIeHHe HACHINEHHOTO Tapa GLICTPEE PACTET NPH YBEAHYCHNUY TEMITe-
PaTYpH, €M RarjeAHe HACANIbHOIO rasa?
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4. ChopMynupyiiTe onpeseneHe OTHOCATENLHOM BIaXHOCTH BO3LYXA.
5. IpoueMy xapy sHauMTeNbHO TPYAHee HEPEHOCHTH MPH BRICOKOH BAAXHOCTH
BO3ZyXa?
I1. JIa6oparopuas pabora <MaMepenue OTHOCHTENBLHON RAANHOCTH BOIKYXa NPH

NOMOIH TEPMOMETPay

Hpubope: u mamepuane:: 1) repMomeTp nabopatopHsii ot 0 no 100 °C; 2) kycouex
MapJIH WM BaThl; 3) CTaKaH HU3KUH C BOJAONH KOMHATHOM TeMuepaTyphi; 4) Tabnnua
TICHXPOMETPHYECKas.

Xod pabomuv:

1. MiamepbTe TeMmepaTypy BO3AYXa B KJacce. Pe3ybTaT HaMepenus salAIIHTE B
TeTpatb. )

1. CmounTE KyCOUeK Mapay W BaTH BOAOH M 00ePHHUTE UM pe3epByap TEPMOMET-
pa. [TogepxuTe BRaXHKIi TepMOMETP HEKOTOPOE BpeM B BO3/tyxe. Kak To/IbKO moHu-
KeHHe TEMIIEPATYPH IPEKPATHTCS, 3AMHIINTE €10 MOKa3aHud,

2. Haifjrre pasHOCTb TEMMEPaTyp <«CYXOros H BADKHOIOS TEDMOMETPOB U € IOMOIIBI0
TICHXPOMETPHUECKOH TafJIMIH ONpeeHTe CTHOCHTE/BHYIO BIKHOCTE BO3IYXA B KIACCE.

4. Peay/ETaTh wi3Mepenui 1 BRMHUCTIeHH 3aNMNINTeE B TETPalh. )

5. OTBeTETe Ha BOIIPOCH:

— ITouemy TeMmepaTypa «BAaXHOIO» TEPMOMETPA HIXKE, HEM «CYXOTO» ?

— OT yero 3aBUCHUT Pa3HOCTH TEMIIEPATYP 060X TEPMOMETPOB?

— B kaxoM ciyyae TeMIlepaTypa «BJIaXKHOIO» TepMOMeTpa 6yZeT paBHa TEMIlEpa-

Type «Cyxoro»?
— Kak 3aBUCHT pPa3HOCTS TeMIIepaTyp 0BOHX TEPMOMETPOB OT AaBJEHHs BOASHOTO
napa B Bo3ayxe? [Touemy?
III.May4yenne HOBOTO MaTepuana

Icnepumenm

B xonby HamuBaercss 100 cM® BOIBI KOMHATHOI TeMIIEPaTyph, BCTABNAETCS TEP-
MOMETD, KOTOPbIN JOJIXEH HaXOAUTECS B CepeiiHe 00beMa, 3AaHUMAEMOTO BOJOM.

Ha gocke 3anucHBalOTCA BOMPOCH:

1. Kakueé siBneHus HabMI0al0TCA B HarpeBaeMOH XUIKOCTH?

2. BHisiCHATB, IPY KaKo# TeMIIePaTYPe 3aKUITUT BO/Ia ¥ K2aKHe HabMo210TCS sBie-

HYS B IIPOLIEcCe KATIEHUSL.

3. I3MeHsieTcs JIn TeMIepaTypa KMIIeHUs ?

B cTexnaHHO K06e, B KOTOPYIO HANMJIH BOAY, CTEHKH M IHO IIOKPOIOTCH Iy3kIPb-
KaMH. 3TO BO3yX, pacTBopenHslil B Bofe. [Ipn yBenuueHHH TeMIIepaTyphl Iy 3RIPBKH,
3ano/HeHHbIE BO3AYXOM U MapOM, YBENIHYMBAIOTCS B Pa3MePax ¥ CTAHOBATCA MHOTO-
YHCNEHHEE.

Kornaa ny3sipek cTaHeT Z0CTaTOYHO GOMBIINM, ZeHCTBYIOMAs Ha HETO apXHMEAOBA
CHJIa CO CTOPOHKI BOJBI 3aCTABUT €ro oTopBaThesa. [logHMMalomuiics my3bipeK, nomna-
nas B BepxHue, 6oJiee XONOAHbIE, CIOM BOAB], YMeHbIIAETCS B Pa3mMepe, Tak KaK coaep-
KAWMACS B HEM Nap KOHAEHCHPYETCH, AaBJEeHHE NAJIaeT M MYSHPEK 3aXJI0NKIBAETCA.
HaxkoHer, KOrjia BOAa A0CTATOYHO HArPEETCSL, IOAHMMAIONIMECS TY3bIPhKH JOCTHI AT
TIOBEPXHOCTH, BRIGPACKIBAs AP BO BHEITHee TPOCTPAHCTEO.

Kunenue — 310 nepexon xuAKOCTH B Iap, IPOMCXOAAMAI ¢ o6pasoBaHHEM ITy-
3LPLKOB [1apa Mo BeeMy ODheMy RUIKOCTU NI Ha TIOBEPXHOCTH COCY A,

TepMoMeTp Bce BpeMsi, TIOKa BOAA KUIIHT, IOKA3LIBAET OAHY U TY e TEMNEPATYDPy
(oxomo 100 °C). JTa TeMepaTypa He H3MEHHTCH, 0K BCA BOJA HE BHIKVIHT.

~
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Ecniu TepMOMeTp MOMECTHTD B IIAP HaZ BOAOM, TO OH OyeT HOKa3bIBATh TY KE TeM-
-TiepaTypy, YTO H TEDMOMETD B XKHAKOCTH BO BPEMSI BCETO NPOLECCA KMITEHHS.

3HayuT, KMIICHKE IPOUCXONNT IIPH TaKOi TeMIEPaType, KOT/a [aBJIeHHE HACRIIIEH-
'HEIX TapOB CPaBHUBAETCS C AaBICHUEM BHYTDH XKUAKOCTH.

TeMmniepaTypa KUNIEHHS KHMAKOCTH 32BUCHT OT BHEIITHETO JIaBJIeHUsA.

Yem Gospilie BHEITHEE JaBJIeHHe, TEM BhIllle TeMIlepaTypa kumnenus.. Tak, B mapo-

*, BOM KoTJte pH AaBaenuH 1,6 - 106 ITa, Boga He kunuT v nipu TeMnepatype 200 °C. Ilpu

-

MOXbEME B NOPhI aTMOC(EPHOE IaBIeH e YMEHBIIAETCS, TO9TOMY YMEHbINAETCH TeM-
nepatypa xunesns. Ha Bucore 7134 M nasnenue npubansurennso 4 - 104 ITa. Boga
xkunuT HpuMepHo npu 70 °C. CBapHTh MACO B TaKMX YCIOBHSIX HEBO3MOXHO. Y Kaxk-
JIOH XKHAKGCTH CBOA TeMHEPaTypa KHUIEHHU.

Pazuiype TeMriepaTyp KuIleHHst BEIECTB ITHPOKO JIPHMeHseTcs B Texuuke. IIpu Ha-
rpeBaHuH HeTH PaHbiNie BCEIO HCNAPSIOTC Hanbosee LieHHkIe, NeTyune ee 4acTH {Gen-
3MH), KOTOpbI€ TaKUM 06pa30M OTAENIAIOT OT «TSDKEJLIX» OCTAaTKOB (Macen, Ma3yTa).

JonoanuTe muniit MaTepHan

B Hauanie NATHAECATRIX TO/IOB HEIHENTHETO CTONETHA MONOAOH COTPYAHMK Muuuranc-
xoro yuusepenteta (CIA) Jowanna Tneitzep npuayman HoBwii TUN mpubopa, perdcTpy-
PYIOILEro 3JieMEHTapHbIe YaCTHUBL. OH MONyYHA Ha3BAHUE MY3bIPHKOBOIi KAMEDKL.

OcHoBHas 9aCTh MOREJTH KaMePh! — CTEKIAHHAA KoiGa ¢ 2DHPOM 0GBEMOM HECKONLKO Ky6H-
YECKHX CAHTHMETPOB. JKHAKOCTE HAFPEBAETCS M HAXOAMTCA MO TABEHHEM 0K0JTo 20 at. Crieny-
AIRHOE YCTPOICTBO NI03BOJIAET GRICTPO COPackIBATE AARIEHHE. ECIH BO BpeMS «OXMAAHMS» TTPOJTe-
TA/IA 3aPSDKEHHAS YaCTULIA, TO BIOMb CJIE/IA TIOSIRISLIMC 1Ty 3biphici mapa. CoTorpathuposas cries,
MOAKHO 6bLTO CHOBA NIOBBICHTB JARVIEHHE, ITY3bIPSKH HCUE3aJTM — M MPHGOP CHOBA B paboTe.

Touemy. My3RIPEKH NOABJIATHCE HMEHHO HA IyTH YaCTHI{H ?

BoabMeM aiBe IpoOHpKH. OfHY U3 HHUX BLIMOEM OCOBGEHHO TIATENBHO, TIPOCTIEMM, 4TO-
651 Ha CTeHKaxX He 6BUIO LAPATHH WY NOCTOPOHHHX YACTHIL, ¥ H2MONHHM €€ AUCTHILIHPO-
RaHHO# Bosiol (npubmu3uTensHo 10 cm?). Bo BTopyio npobupky HaTbeM TaKoe e KoIHde-
CTBO, HO BOIONPOBOAHOH BOAK! 1 ellle 6pocHM Kycouek Mera. ByieM nofiorpesaTs ipobupky
B OJMHAKOBHIX YCJOBHAX M NIPH OTCYTCTBHM NIPAMOTO CONPUKOCHOBEHHSA C OTHEM. OKa3ki-
BAETCH, BOAA B HUX OY/IET KHIIETh NO-Pa3HOMY.

B npo6uipke ¢ BoAOIIPOBOAHON BoA0I KHMIIEHNE HAYHETCA PaHbine, k npouecc atot Gy-
JIeT NPOMCXOAMTD OCTaTOMHO CTIOKORHO U HenpepnisHO. Ilyanpbku napa oBpasyioTcs B
OCHOBHOM Ha Kycouke MeJia. YTo kacaeTcst MpOSHPKM ¢ IMCTHLTHPOBARHO#M BOZION, TO IIpo-
LeCC KHITeHNs B Hell HauHeTcs, Ro3xe (npu Gonbuioi TeMnepatype) U GyAeT NPOHCXOAMTh
HepanHoMepHo. B xuaKocTH o6pasytores 6amume Ty3RIPBKH, HX MOSBJIEHHE U CXJIOTIBIBA-
HUE COMPOBOXAAETCH TPOMKHM TPECKOM.

B nafopaTopry YAAeTCs OYHCTHUThL COCYA U BORY (ucnonbaymm JIBAKIBI AMCTH/UTHPOBaH-
HafA BOA) TAK XOPOMIO, YTO KMIIEHHE He HACTYTIaeT BIUIOTD 10 TeMnepatypai 140 °C. Ecin B rakyio
BORY, €€ HA3BIBAIOT IEPETPETO, GPOCHTE KPYTIUHKY, POM3OILIET BIPLIE — TaK GRICTRO 06pasyoT-
CH Iy3bIPbKU € NAPOM. XHMHKH XOPOLIO 3HAIOT 3TO CBOKCTBO XUAKOCTH. JLIs TOro Yrobni npo--
_H6CC KUTIEHUST TPOVCXOMMI PAaBHOMEDPHO, 6e3 B3phiBa, B COCY/ TOMENIAIOT TAK HA3hIBAEMEIE <KH-
TIEJTKU» - OGJIOMEH CTERUAHHBIX Wi (apgopoBhX TPYGOK, KyCOYKM MPaMOpa H T. TL.

O6bsAcHeHHe OTMCAHHBIX BBIIIE CBOHCTB CBA3AHO C HAUTMYHEM Y XKMAKOCTH IOBEPXHOC-
THOrO HaTsKeHMs. JIoBepXHOCTH KHIKOCTH MOXHO NPECTABHTL cebe Kak PacTAHyTyIO
yIpyryio nuenky. TInenKa CTPEMUTCR CHATHCA — CHIIBE IOBEPXHOCTHOTO HATHKEHMS CTpe-
MSTCS PasgaBUTh 06PA30BABIIMICH My3bipeK. JJONONHATENbHOE AaBJeHMe, 06YCIOBEH-
HOE 3TMMH CHJIaMH, TeM 60JIblIle, YeM MEHBILE PATMYC MY3hIPEKA, TAK YTO MPOLECC KMNEHUSA
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IOBARASETCH B CAMOM 3apoauiie. VIMEHHO N03TOMY OHOPOAHYI0 XMHAKOCTb YAAETCS Niepe-
rpeBath. B T0 xe Bpems moGble HEOAHOPOAHOCTH KAK B CaMO# XMAKOCTH, TaK H CBS3aHHbIE
€ IIOCTOPOHHHMH BKIOYEHHSIMH 06JIer4aioT kinehue. TaKue HeOAHOPOROCTH 06pasyioT-
€A1, B YaCTHOCTH, HA My TH 3apSDKEHHOM YaCTHIIH, BOT I0YEMY OHA CTAHOBHTCS MECTOM ofipa-
30BaHHA NEPEBIX My3WpbKoB. Teneps NOHSATHO, YTO BaxHeiiee yenoBHe paboTH KaMepht
I'neitaepa — 310 orHOpOAHOCTH 3dHPA U YHCTOTA AMITYJIHL. ’
IV. IlonTOpense u3yYeHHOTO

1. Yro Ha3KIBaETCA KANCHHEM?

2. Cnenar pHCYHOK, 06bacHUTE hH3HYECKHI TPOLECe KHTIEHUSA.

3. 3anMUHTE H OGBACHUTE YCHOBHST KEITEHHS KHKOCTH.

4. OT 4ero 3aBHCHT TeMNepaTypa KHACHAA KUAKOCTH?

5. TeMnepaTypa XUAKOCTH BO BpeMA KHIICHHS He H3MEHAETCH, HoUeMy?

6. B ueM 3aKm0MaeTCA IPHELHI ACHCTBHS CKOPOBAPKH?
V. Pemenne 2KCHEPHMEHTANBHBIX 3aXaY

1. TlocraBrTe crakaH, HanonHeHHKI BOJOM, Ha MOACTaBKY, a BTopoii (Tycroii) — Ha
cron. MoXHO JI ¢ HOMOmbIO NOJIOCKH CYKHa HJIH APYTOii MaTepu NEepeuTh Bozw u3
BEPXHEro CTaKaHa B HIDkHHI? e noxobHoe HCNOAb3YeTCA Ha IIPAKTHKE?

2. B rry6okyio TapesKy HasieliTe BOJE! 1 6pOCETe Ha TIOBEXHOCTH 8- 10 crmdex. Boarast-
Te KYCOK MBiJa, YTOJIOK KOTOPOTO Pa3MOYHTE B Bofie APYTOrO COCYAA. 3aTeM pa3MOueH-
HEIM YTOJIKOM MBUIA KOCHHTECH BOJH B LEHTPe Tapenku. Cruxsi pacxoasres. [ovemy?
JomMamnee 3ananne

I1. 73, 3amavu va c. 191 (7).

Vpok 78. IloBepXHOCTHOE HATKEHAE XKHIAKOCTH
Heav: o6bsacHUTE 0cOGEeHHOCTH B3aUMOAEHCTBHA MOIEKY .1 IOBEPXHOCTHOTO CJIOSL.
JlaTe DOHATHE <NOBEPXHOCTHOE HATSKEHHES.

Xon ypoxa

I. Ilpomepxa foMamuero 3ananna. Ilosropenue HayyeHHOro

1. CéhopmymipyiiTe onpesiesieHHe TPOLIECCA KHNIEHHST.

2. Tipu xaKoli TeMnepaType KHMITHT JKHIKOCTH?

3. Tipu KaKOM YCHOBHH My3HPHKH B XHAKOCTH HATHHAIOT YBEIUYHBATHCA B 00beMe?

4. IToyemy ux 061,eM yBEIMUHBAETCA JIPH HOIbEME B XUIKOCTH ?

5. IloueMy TeMuepaTypa OCTaeTCs IOCTOAHHOM B POLECCE KUIIeHUs ?

6. Kax TeMieparypa KuTleHHs 32BHCHT OT RABJICHAA BO3AYX2 HAJ KHUAKOCTbIO?

7. Kakast XMAKOCTb HA3KBAETCA neperpe‘mu') -
II. CamocrosTenbuas paGota

(CM. paszen «CamocrosTenbHbie H Icox-npo.nwme paboTsi».)
HI.Mayyenne ROBOTO MaTeEpHATA

Ixcnepumenm 1

[lycxanue MEITBHBIX TIy3bIpeif.

Ixcnepumenm 2 .

ILnaranme Urabl Ha NOBEPXHOCTH BOJKL.

Ixcnepumenm 3

TIpo6upKy 2aNOHAIOT. BOAOM, IPUKPHIBAIOT JHUCTKOM OyMard H IepeBePTHBAIOT.
IIpa 3TOM AepAaT CTPOTO B BEPTHKAIBHOM HaIIpaBAeHHH, THCTOK yoHpator. U Bona ne
nponaBaerca. [louemy?
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MHorouucieHHbIe HaGTIOAEHNS ¥ ONBITHI [IOKA3BIBAIOT, YTO XUAKOCTb IPHHUMAET
TaKy10 GopMy, (PH KOTOPOIi ee CBOGOAHAS IOBEPXHOCTD MMEET HAMMEHBIIYIO [LI0IAfb.
B cBOEM CTpEeMJIEHHH COKPaTHTBCSA MOBEPXHOCTHAs IUIEHKA IIPHAAaBaa Ob )KUAKOCTH
cepryeckyio gopmy, ecoin 661 He ipuTsKeHEe K 3eMie. YeM MeHbile Karis, TeM 6071b-
LIYIO POJIb HTPAIOT CHJIbI TIOBEPXHOCTHOTO HATsDKEeHU . [103TOMY MasleHbKHE Kamelb-
KH pochi 61u3KH 110 popMe K apy, IpH CBOGOAHOM MaieHUH 0K AeBble Kallsli OYTH
CTPOTrO MapooOpasHEL. i

Ixcnepumenm 4

Onwit [Inaro. ITpoucxoxeHne CH NOBEPXHOCTHOTO HATSKEHHSA.

Monexyisl XUAKOCTH, IPUTATHBAaEMhIe APYT K APYTY CHJIAMH MEXMOJIEKY-
JISIPHOTO TPUTSIKEHUS, CTPEMATCA cOMU3NThCA. Kaxas Mosexyna Ha TOBEPXHO-
CTH TPHUTATMBAETCS OCTANBHHMH MOJEKYJIaMH, HaXOASHHMHUCA BHYTPHU XHUAKO-
CTH, ¥ NO3TOMY MMeeT TEeHACHLMIO K IOTPYKeHHIo BHYTPb. Tka Kak JKUAKOCTH
TeKy4a, OHa IPHHUMAET TaKylo GopMy, IPH KOTOPOIf YHCIIO MOJIEKYl HA TOBEPX-
HOCTH MHHHMMAaJlbHO. A MUHHMAJbHYIO IOBEPXHOCTD NPH AaHHOM 00beMe UMeeT
miap. IT1omaab MOBepXHOCTH YMEHbIIAETCS U BOCIIPHHUMAETCA KaK IIOBEPXHOCT-
‘HOe HaTsAXeHHe,

Cuny, koTOopas AeHCTBYET BAODb ITOBEPXHOCTH XUAKOCTH IEPIEHINKYISPHO JH-
HHUM, OrPaHAYMBAIONIEH 3Ty IOBEPXHOCTD, H CTPEMHUTCA COKPATHTD €e O MHHHMYMa,
Ha3bIBAIOT CWIOU N08EPXHOCTINOZO0 HAMANCEHUS. -
IV. Jla6oparopnas paGora «M3amenenHe NOBEPXHOCTHOIO HATSKEHUA BOALI»

Bapuanr 1

Heav pabomot: y6eqnThCs B CymECTBOBAHUH [IOBEPXHOCTHONO HATSIKEHUS XUJ-
KOCTH. . )

IIpubopvs u mamepuarw: TP KPUCTAJLIN3ATOPA; COCYA C AMCTHILUTMPOBAHHOM BO-
JOif; MBJILHEIH pPacTBOP caxapa B BOJE; XBE YNCTHIE ITMIIETKH; BE TOHKHE JyYMHKH
(cnuuky «6e3 ronoBoK» ); POBGHPKa C KPOIIKaMH TIPOBKH:

Xo0 pabomw

1. HanefiTe B OAMH U3 KPUCTALIH3aTOPOB AMCTHILIMPOBaHHYIO BoRy. Ha ee mo-
BEPXHOCTb HaCHIITbTE KPOLIKM HATEPTOMH POOGKH TaK, YTOOBI OHM POBHBIM CIIOEM IO~
KPRUIH NTOBepXHOCTh. C IMMOMOIIBIO YHCTOM NMUIETKU BBEAUTE HA CEPEANHY 11OBEPX-
HOCTH BOJH He6OoJbIIyX0 KaIlMi0 MBUIBHOTO pacTBOpa. 3apucyiTe TO, YTO BH
Habmonaere. Ucnionb3ys TabnuyHble [aHHEE, O0bACHUTE IPUYHHY GHICTPOTO Tepe-
MemeHHs YaCTHYEK POOKH.

2. Hanefite Bo BTOPOil KPHCTUIN3aTOP JUCTHIUPOBaHHYIO Boxy. Ha cepexuny
€€ MOBEPXHOCTH TIOJI0XKUTE HeGOMbIIyIO TYYHKY. C IOMOMBIO IMIIETKH BBEMTE BOIH-
3M IYYHHKH pacTBop Mhuia. Kak ipu 5ToM nosenet cebs nyunnka? Oteet ob6ocHyiiTe.

3. Hanefite B TpeTHii KpUCTANIN3AaTOP AMCTHIIMPOBaHAYIO Boxy. Ha cepeanny

_ ee [TOBEPXHOCTH NOJNOXUTE HeGobIIyio Ty4uHKY. C IOMOMIbIO APYTOii TUIIETKH BBE-
¢ pure B61M3M TyYMHKH PacTBOP caxapa. Kak npu sToM ona ce6s noseaer? Otser 060-
CHyTiTe. ’

Pesynbratn Habnonennit opopMuTe B Brje TaGAHIIbI.
Ne onmira CxemaTiieckuil pHCYHOK ObmbsacHense IPHIHHE HabmoaaeMoro

. JloMaminee 3ananHe
" IIpoYMTaTb KOHCIIEKTHI B TETPAH.
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¥Ypok 79. Jla6opaTopuad pabora «Mccaeopatine 3aBHCHMOCTH
ko3¢ dunueHTa NOBEPXHOCTHOTO HATAXKEHUS KHIKOCTH
OT TEMIIEPATYPH H IPHPOALI TPAHHYAIKX Cpel»
Hpubops: u mamepuanss: 1) cTakaHK HH3KHE C XOJOAHON U ropsyel BOAOI;
2) mpo6upra XxuMHYeCKast ¢ TabKOM, 3aKphITas npoGkoil; 3) Kycoyex caxapa; 4) ky-
COYeK MbLI; 5) KycoueK Mapiy; 6) kycouyex NNAaCTHINHA; 7) METIS IPOBONOYHASA.

Xox ypoka

1. Hopsanok swnoasenus paGorsl
1. CkaraitTe M3 Kycouka TUIACTHIMHA MapHK AWaMerpoM 2-3 mM. [Tonoxure ero
TIpU MOMONIH POBOJIOYHO# MeT/IH €HAYaIa Ha TIOBEPXHOCTb XONOAHOM BOAN, 2 3aTeM
ropsueif. CpaBHUTe Pe3YJILTATHL ONKITOB K O0BACHHTE WX.
2. OTBeTHTE Ha BOIPOCHL:
— 3aBHCHT M KOI(PHLIMEHT OBEPXHOCTHONO HATSDKEHU s BOJH OT TEMIIEPATYPHI?
~ Tlo kxakoMy NPU3IHAKY MOXHO CYAKTH 06 3TOM?
— Tlocbinbre TATBKOM IOBEPXHOCTD XOJMOAHOHK BOAH B CTaxaHe. [{1s1 31010 3aKpoiiTe:
OTBepCTHE MPOGHPKY KyCOYKOM MapJH U mpoceliTe TaibK Haj BOJOM.
— KocHHTech TOBePXHOCTU BOf{I CHAYANA KYCOYKOM MBLIA, a 3aT€M KYCOYKOM Ca-
xapa. Yro npu aroM Habmogaerca? ’
— Kak uaMenuTcs koahpHIMeHT MOBEPXHOCTHOTO HATSIXERHUS BOJBI IPH PACTRO-
peHuH B Hell MuuIa?
— Kak namMeHnTcs k03(hGHIHEHT OB PXHOCTHOTO HATSIXKEHUS BOXK! [IPH PacTBO-
peHuH B Helf caxapa?
Cu1a TOBEPXHOCTHOTO HATSIXEHH A, AeHCTBYIONIAA Ha IPAHMUITY TOBEPXHOCTHOTO CJIOS
zuHoM [ pasHa F = x, Tie X — koauumenT nosepxHOCTHOro HaTsxerus (H/m).
Cy1ecTByeT MHOTO CTIOCOGOB M3MepeH s IOBEPXHOCTHOTO HATSDKEH USt XKUAKOCTeIA.
MoXH0 K YyBCTBHTEIbHOMY AHHAMOMETPY NPHKPENUTD MEAHYIO [IPOBOJIOKY H IIOACTA-
BUTb IO TPOBOJIOKY COCYA C BOAOH TaK, YTOOK NPOBOJIOKA KOCHYJIACh TOBEPXHOCTH
Bopnl. Tereph ecyiM MEJUIEHHO OTTYCKATh COCY/I C BOJIOH WM IIOAHUMATS JMHAMOMETD, TO
BMECTE ¢ TIPOBOJIOKON MOJHUMaeTcA OGBOJIAKHBAIONIas ee BOAAHAS ILUIEHKA, a TI0Ka3a-
HHSA IMHAMOMETPA YBEIMYHBAKOTCA H JOCTUTAIOT MaKCHMAIBHOTO 3HaYyeHHs B MOMEHT
Pa3phIBa BOJSHOM TUIEHKH M TIPOBOJIOKH.-ECH M3 MOKasatwil JHHAMOMETpA BHIYECT
_BEC [POBOJIOKH, TO TOJNYYHM HCXOIHYIO CHITY. 3Hast JUTHHY IIPOBOJIOKH, MOXKHO HaliTH X.
I1. IoBTOpEHHE H3YYEHHOTO
1. Kakxumu cBoiicTBaMH 061a1aeT TIOBEPXHOCTHAIMN CIOH KUIAKOCTH?
2. Yro Ha3BIBAIOT [IOBEDXHOCTHRIM HaTsDKEHHEM? .
3. CenaB pUCYHOK, YCTaHOBUTE (hPH3HUECKHI CMBICT IOBEDXHOCTHOTO HAaTAXEHUS
KaK BeJIMYHHEI, CBA3aHHO ¢ SHeprueli MoBEPXHOCTHOTO CIOS XKUAKOCTH.
4. [IpuBeanTe IpHUMePH AHCTBUSA CHJI TIOBEPXHOCTHOTO HaTAXKEHHUA.
5. Yro HasbmaeTest Ko UIHEHTOM [IOBEPXHOCTHOTO HaTshxerus? OT Yero OH 3aBHCHT?
B xaxux emHMIaxX M3MePAETC Koa@xpHIMERT NOBEPXHOCTHOrO HatsokeHysA B CH?
6. Yro Ha3BIBAIOT CHJIOH NMOBEPXHOCTHOIO HaTsxkeHHs? Kakas dopMyna Buipaxa-
€T CMBICH 3TOTO IIOHATHA?
7. Kax 3aMeHWTCs CHIIA TIOBEPXHOCTHOTO HATSDKEHYST BOJTLI TTPH PACTBAPEHHH B Hell MbLa?
8. Kakyo GpopMy NPHHUMAIOT KATLUTH XUAKOCTH B YCIOBHSX HeBecomocTH? [Touemy?
HomamHee 3ananne
I1. 64, 65. 3axgauwm Ha c. 305 (2; 3); ¢. 309 (1,2).
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-Jonomuvre bt MaTepran

Mowouue cpedcmaa

Ilepsoe MBLIO, CaMOE MPOCTOE MOIOHIee CPEACTBO, OBUIO TIOMyYeHO Ha BamxneM
Bocrake 6onree 5000 et nazan. [lonayary OHO MCTIOIL3OBANOCH, FABHBIM 06pasoM, 1A
cTupKu 1 06paboTKH 3B A paH. M TobKo B | BEKE H. 3. YeNOBEK CTaN MBITBCA C MBUIOM.

MoromuMH cpeacTBAMH HA3KBAKOTCA HaTypaibHbie H CHHTETHYECKHE BENIECTBa C
OYHHIAIOMUM AeHCTBHEM, B 0COGEHHOCTH MBLIO ¥ CTHPaJIbHEIE [IOPOIIKY, IPHMEHSIe~
MBbi€ B GRITY, TPOMBIIUIEHHOCTR U cepe 06Ty KMBaHHA. .

MEL10 MOMYYaloT B PE3YABTaTe XHMHYECKOTO B3aHMOJEHCTBHA XUpPa H IENOYH.
Cxopee BCero, 0HO GLUI0 OTKPAITO 110 YUCTOM CTy4affHOCTH, KOF/la HaJl KOCTPOM XKapH-
JIH MACO, U JKMP CTEKAN Ha 30T, 06.1a/[a10Nyio 1MeI0THEIME CBORCTBAMH.

ITpou3BoACTBO MBLI2 HMEET JABHIOIO HCTOPHIO, 2 BOT [IEPBOE CHHTETHYECKOE MO0~
Iee CPEACTBO NOABUIOCH TONLKO B 1916 roxy. Mso6peterue neMenkoro xumnka (Dpuna
T'onTepa npefHa3HAYANOCh AJI TPOMLIILIEHHOrO HCIOIB30BaHUS; GLITOBBIE CHHTE-
TUYECKHe MOIOIMHe CPEACTBa, Gonee umu MeHee Ge3BpefiHble AT PYK, CTANMH BHITYC-
KaTh B 1933 roxay. C Tex nop 6w paspaboTaH Lesblil PAX CHHTETHYECKMX MOIOMIMX
cpezcta (CMC) y3koro HasHaYeHUH, a KX TIPOM3BOJCTBO CTAJIO BAXHOI OTPac/Ibio XU-
MWYECKOl MPOMEIIIEHHOCTH.

TIMenHo 13-3a NOBEPXHOCTHOTO HATAXXeHHA BOJa caMa 1o cebe He obnafaet foc-
TaTOYHEIM YUCTAILMM JeliCTBHEM. BeTymnman B KOHTAKT C IISTHOM, MOJIEKY b BOJK IIPH-
TATHBAIOTCSA APYT K APYTY, BMECTO TOrO YTo6H 3aXBaTHBaTh YaCTHIE! IPsAsH. Jpyramu
CJIOBaMM OHH He CMa4HBalOT IPA3b.

MBLN0 H CHHTETHYECKHE MOIOIIHE CPEACTBA COAEPIRAT BEUIECTBA, MOBHIIAMIIHE
CMaYMBAIOMIHe CBOACTBA BOJIKL 33 CYET YMEHDIIEHHS CHABI TIOBEPXHOCTHOTO HATSKe-
HHA. ITH BeNlecTBa HAa3bIBAlOTCA IOBEPXHOCTHO-akTHBHEIME (ITAB), mockombky xeit-
CTBYIOT Ha MOBEPXHOCTH XHAKOCTH.

Monekynnt ITAB MoXHO NpeICTaBUTE B BHjIE TOJI0BaCcTHKOB. [onopamu onn enerns-
JOTCSA» 32 BOZLY, 2 XBOCTHKaMH — 32 xup. Korza [TAB cmenmiBatorces ¢ sonott, ux Mosexy st
Ha 10BEPXHOCTH OOPAIIIEHb! «[0/I0BaMH» BHM3, 3 HX «XBOCTHKHS TOPUYAT U3 BOAKL. «Pa3-
ApobuB» TakuM 06pa3OM MOBEPXHOCTD BOAbL, ITH MOJNEKYIb 3HAYMTEBHO YMEHBIIAIOT
3thdeKT MOBEPXHOCTHOTO HATSKEHMS, TEM CAMBIM IIOMOTas1 BOAE TPOHUKATH B TKAHB. DTHM
e XBOCTHKAMH MoJTeKy il ITAB 3aXBarTsiBatoT MOMAalONMecs HM YaCTHIIBI XKHpa.
JomamHee 3ananne

IpounTaTh KOHCIIEKTH B TETPAJH.

Vpok 80. Pemnenne 3aay
Hellb Ypoxa: HayIUTh PEIaTh 3afaqyH.

Xozx ypoka

I. TlomepxHocTHOE HaTAXKeHue

1. Conomunxa pyuHo# 8 €M MaBaeT Ha OBEPXHOCTH BOAK, TeMIIEPaTypa KOTO-
poit 18°C. Go ofHy CTOPOHY OT COJIOMMHIY HAJTHBAIOT MBUILHLIA PacTBOP, U COJO-
MHHKa IPUXOAMT B IBWXeHMH. B kakywo cropory? Ilox aeficTBuem xakolf cume?
(2,6:103 H) ,

2. KakuM yCuIHEM MOXHO OTOPBATh TOHKOE METANNUYECKOE KOJIBIIO OT MELIBHOTO
PacTBopa, eci AMaMeTp Koabla 15,6 cM, Macca 7 F ¥ KOJIBIO COTIPHKACAETCA C pacTBO-
poM no okpyxkHoctH. (0,71 H)
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3. Kansist Boaw BhTexKaeT U3 BEPTHKATbHOH CTEXJIAHHOM TPY6Ku AuaMeTpoM 1 MM.
Haittit cuity TsDKECTH KaTutH, eciM TeMnepaTypa Boxst 20°C. (11 102 H)

4. Ha cxobKO RaBNieHue BO3fyXa BHYTPH MBUTBHOTO Iy3kIps Gosblue aTMochep-
HOTO JaBleHus, ecM JuaMeTp myanips 10 mm? (Ha 32 [Ta)

5. U3 xanmebHAITH Hakallaii papHBIEe Macchl CHadana X0NXoAHoM BOAK, 3aTeM ro-
psideif soabl. Kak ¥ Bo ckoJIbK0 pa3 naMeHUTCS KOXbDDHUHMEHT [I0BEPXHOCTHOTO HATA~
JeHUS BOJBI, eCTTH B [IEPBOM CITy4ae o6pasosaock 40, 2 Bo BTopoM — 48 kanens. ILnot-
HOCTh BOARI CYHTaTh 002 Pa3a oauHaKoBoi. (Yuenvwumed é 1,2 pasa)

6. Haittu xo3dxpyLMeHT NOBEPXHOCTHOIO HATSDKEHHS! BOJHL, €CJIM B KaITHILIAPE C
JuameTpoM 1 MM oHa MoxHUMeTCS Ha BhiCOTY 32,6 MM (80 - 107 H/M)

7. Kaxoft 6yner nivna cton6a Bobl B KaIRISIPHON TPy6Ke ¢ BHYTPEeHHHM AHa-
MeTpoM 0,6 MM, ectit TPYOKY ONYCTUTE B BOXY NEPIEHAMKYJSPHO K IOBEDXHOCTH?
Tox yraoM 13° x noBepxHoCTH? (4,9 cM, 22 cu)

8. Jlse xamunaspusie TpyOKH paguycom 0,1 MM 4 { MM COOTBETCTBEHHO OTTYIIEHA!
B COCYR €O PTyThio. Ha CKOJbKO ypoBeHD PTYTH B Karmuanspax OyfeT Huxe ypOBHS
PTyTH B cocyxe. (7 cm, 0,7 cm)

9. B yameusioM PTyTHOM 6apoMeTpe ¢ AMaMeTPOM Kaxana 2 MM, BHCOTA PTYTHOTO
cron6a 760 mm. KakoBo atMocdeptoe Rapnenue? (760 + 8)

TBEPAOE TENIO

Ypoxk 81. CtpyxTypa TREpPABIX TENA
Ilenv: chopMHPORATE ITOHATHA «KPUCTALIHYECKOE TEJIO», «aMOpgHOCTL» . PaccMoT-
PeTb ux CBOUCTBa.

Xon ypoxa

I. HayuyeHHe HOBOTO MaTepHana

Bo/IbIIHHCTBO BEMIECTB B YMEPEHHOM KIHMaTe 3eMJIM HaXOAATCS B TBEPAOM CO-
crosiiun. TBEpZKE TeNa COXPAHAIOT He TOALKO HOPMY, HO U 06BEM.

[lo xapaxTepy OTHOCHTENBLHOTO PaCTIONOXKEHHS YaCTUL TBepble Tea AeJAT Ha TPH
BU/A: KPUCTATLIMYECKHE, aMOpdhHbIe 1 KOMIIOZHTAI.

Ipy HANHYNN NEPUOAMHHOCTH B PACTIONOKEHK ATOMOS (ATbHEro NOPsAKa) TBep-
JIOE TeJIO SBAAETCH KPHCTAL/IHYECKHM.

Ecais paccMOTpETh ITPY IIOMOLIH NYIIAL M MAKPOCKOIIA KPYTIUHKH COTH, TO MOX-
HO 3aMeTMUTb, YTO OHH OrpaHHYeHH IUIOCKMMH rpaHsamu. Hamuyne Taxux rpaneii —
TIPU3HAK HAXOXKAEHHUS B KPUCTAILIMYIECKOM COCTOSHHM.

Teno, npeAcTaBssonee cO60it OMH KPUCTAILY, HasKIBAETCS MOHOKpUCManiom. Bomb-
HIMHCTBO KPACTAJLIHYECKUX TeJl COCTOMT N3 MHOXKECTB2 PACTIONOKEHHRIX 6ecriopsziod-
HO MeJIKUX KPHCTALIOB, KOTOPhIE CPOCHMCH MexXIry coboit. Takue Tesna HasBIBAIOTCA NnO-
nuxpucmannamu. Kycox caxapa — NoIMKpHCTANLIMHYECKoe Telo. KpUCTaibl pa3iHyHbIX
BEIHECTB MMEOT Pa3HoobpasHyro GopMy. Pasmephi KPUCTALIOB TOXe Pa3sHOOOPASHEL.
Paamepsl KPUCTAJIOB ITOMMKPUCTALIIMYECKON0 THNA MOTYT UIMEHSATECA C TeYeHUeM
BpeMeHn. Menkue KPACTAIUIL Xelle3a TIEPEXOAT B KPYIHKIE, 3TOT IIPOLECC YCKOPAETCs
IpH yAapax ¥ COTPACEHUSX, OH MPOMCXOZNT B CTATILHRIX MOCTAX, JKeJIe3HOZOPOKHAIX
penbeax ¥ T. 1., OT.3TOTO NPOYHOCTE COOPYKEHHA C TeYeHHeM BDeMEeHH YMEHbIIAeTCA.

QOueHbs MHOIHE TeNa OAMHAKOBOTO XMMHYECKOTO COCTaBa B KPHCTALIMYECKOM CO-
CTOSIHMH B 32BUCHMOCTH OT YCJIOBUI MOTYT CYHIECTBOBATE B ABYX WK 6oJee pasHo-
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%mmocmx. 3T0 CBOICTBO HA3KBaeTCA NOMHMOPGHIMOM. Y JTh1a HIBECTHO A0 AECATH

isommpuranuii. [lomumopdnam yrnepoga — rpadHT # amMa3s,

i CymecreeHHBIM CBOHCTBOM MOHOKPHCTAIL/IA SIRNIAETCSH GHUSOMPONLA — HEOJUHAKOBOCTD
€T0 CBOICTB (ANEKTPHYECKHe, MEXaHHYECKHE H T. JI.) 110 PAITIHLIM HANPaBIeHHAM.

{  TlonMKpuCTaATTYECKHE TeNa UIOMPOnKD, T. €. OOHAPYKMBAIOT OTHHAKOBHIE CROI-
CTBa 10 BeeM HanpaBaeHuAM. OGhICHSETCS 3TO TEM, YTO KPACTAILTH, U3 KOTOPHIX CO-
CTOMT NOXUKPHCTAIIMYECKOE TEA0, OPHEHTUPOBANHEL APYT 110 OTHOMIEHMIO K JAPYTY
Xa0THYECKH. B peayabraTe HU OHO W3 HATIPARJEHHH He OTIHYAETCA OT APYTHX.

CymecTByeT YeThIpe THIIA KPUCTALIIOB: MOJIEKY ISIpHBbIE, KOBAACHTHELE (MM ATOM-

'HEIE), HOHHEE H MeTALTHYecKHe. THIT KpUCTaiLIa ONpe/ieieTCHA XapaKTepOM B3auMO-
[HeilCTBUA ATOMOB ¥ MOJIEKY, 06PA3YIONMX KPHCTALL.

K Monexyrsprvim KPUCTALTaM OTHOCATCA KPHCTAJIA BOAOPOAA, aproHa, 6poMa.
T1poyHOCTE 3THX KPUCTAJIIOB HE BENUKA.

Kosanenmmbie KpUCTAILIBL aJIMa3, TONYTIPOROIHHKH KPeMHM ¥ FePMAHHH.

Hounwe xpuctannn NaCl, AgBr.

Memannuvecxue xpucmannvi. Memanno: .

Amapgprvie mena. AMopdHEIe Tena M3oTpOrHEL IIpuanakom aMophHOro Tena AR~
10TCs HenpaRwibHasA (opMa MOBEPXHOCTH NPH H3NoMe. AMODGHAIE IO TPONCIIECTRHIO
TeJa Mocsie ANUTENBHONO MPOMEXYTKa BpeMeHH BCe JKe MEHSIOT CBOIo (JOpMy NOX Zefi-
CTBUEM CHJIBI TSKECTH. DTHM OHH MOXO0XKH Ha xHakocTH. IIpu nosrmenyy Temmepary-
Pl Takoe uaMenerse POPMBI [IPOHCXOMMT OricTpee. AMOPdHOe COCTOAHME HeyCTOHYH-
BO, IPOMCXO/UT NEPEXOJ aMOPHOIO COCTOSTHIA B KpHCTaJUMYeckoe. { CTEKI0 MyTHE®T. )

Becnops10K B pacTIONOKEHHH ATOMOB aMOP(HEIX TeJl IPHBOXUT K TOMY, 4TO Cpell-
Hee PaCCTOSHME MEXILY aTOMaMH TI0 PA3HAIM HANIPaBJIeHHAM OMHAKOBO, IO3TOMY OHH
H3OTPOMHAL

CXOJACTBO C KAAKOCTAMHU OOBACHAETCH TEM, YTO ATOMK M MONEKYJitd aMOphHbIX
Tes, oA0GHO MOMEKYIaM XUAKOCTH, UMEIOT BpeMA <ocelnoit xusuus. Onpenenen-
HOU TeMNepaTyphl NNABJIEHAS HeT, [I03TOMY aMOP(hHHE Tela MOXHO PacCMaTPHBATh
KaK nepeoxiaxk/JeHHe XKHAKOCTH ¢ 04eHb Gonbmol BA3KOCTHI0. OTCYTCTRHE HaIbHETO
NOPAAKA B PACHIONIOKEHHH ATOMOB aMOPMHBIX Te PABOJUT K TOMY, 4TO BEIIECTBO B
aMOp(HOM COCTOSTHHH HMeeT MEHBUIYIO IIOTHOCTD, YeM, B KPUCTAJLTHYECKOM.

Komnozumnt. CoafaHR KOMIO3MIMOHHBIE MaTEPUANK, MEXAaHHYECKHE CBOMCTBA
KOTOPHIX [IPEBOCXOJAT eCTeCTBeHHNE MaTepHaan. KoMNosuuuoHHse MaTepHaIN
(KOMIIO3XTHS ) COCTONT M3 MATPHIlK H HanonHuTenel. B kavecTne MaTpHII TpUMens-
I0TCA NIONMMEDHRIE, METALTUYECKHE, YTHEPOAHEIE HIIN KepaMadecKue MaTepuas. Ha-
NOTHHATEH MOTYT COCTOATH W3 HUTEBUHAIX KPHCTAIIOR, BOJIOKOH UK NPoroioKA. B
YaCTHOCTH, K KOMIOSHIIHOHHKIM MaTepHIaM OTHOCAT XKeNe306eTOH U xkene3orpadur.

XKeneaobemon = ol 3 OCHOBHEIX BUJIOB CTPOMTENLHEIX MaTepuanos. O npel-
crannser coBoil coueTanye 6ETOHA M CTANILHON apMaTyphL.

Heneaozpagum — MeTannokepaMudecknit MaTepHa, COCTOAHIMIA U3 xenesa (95—
98 %) u rpadura (2-5 %). Y13 Hero U3roTaBNIMBAIOT NOAMIMIHUKY, BTYJIKA JUIA Pa3-
HHIX Y3JIOB MAITHH H MEXAHU3MOB.

Cmexaonaacmux — TaKXe KOMIIO3NIMORANIA MaTepHan, npeAcTaBrsionmuit coboi
CMECh CTEKTHHRIX BOJIOKOH M OTBEP/EBIEH CMOJH,

Koca YesioBeka H XKMBOTHEIX NPEACTABNAIOT COGOI KOMIOIUIMMOHHDI MATEpHaN,
COCTOAITHIA M3 BYX COBEPMEHHO PA3THYAKX KOMITOHEHTOB: KOJLIACEHA M MHHEPAJib-
HOIO BEDIeCTBa.
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Konnazen — onviH U3 riaBHRIX KOMITOHEHTOB COEAMHHTENRHON TKaHU. (M3 Hero B
OCHOBHOM COCTOST Hallli CyXO0Xmiud.) Boibmas 4acTh MUHEPanbHOIO KOMITOHEHT2
KOCTH — COJIM KaJlbIMsl, ATOME KAAbLHA COCTABASIOT 22 % obILero KoauyecTsa aTo-
MOB KOCTH. B OCTa/IbHEIX TKaHAX Teéna (MBEIINAX, MO3Te, KPOBH U T. X.) KOJHMYECTBO
aTOMOB Kalbiust 61u3K0 K 12—13 %. EcH KOCTb IOZie pAaTh JOCTaTOUHO JOATO B 3 %-
M pacTBOPE YKCYCHO# KHCJIOTHI, TO BeCh MHHEPATLHELf KOMITOHEHT, COCTOAIHUH B 0C+
HOBHOM H3 KOJIJIaTeHa, CTaHeT 37aCTHYHBIM. Kak pe3siHOBBI KTYT, KOCTh MOXHO 6y—
JET CBEDHYTH B KONBIO. ‘

I1. ITopTOpEHHE HIYYEHHOTO .

1. YeM OT/IMYAIOTCS KPUCTANAHYECKAE Tesa OT aMOPdHBIX?

2. IlepeuricauTe OCHOBHEE CBOHCTBA KPUCTAINYECKHX TeNl.

3. lepeuncaute oCHOBHEE cBOUCTBA aMOP(MHEIX TEN.

4. Y70 Ha3bLIBAIOT MOHOKPUCTAJLIOM?

5. Kakue TeJ1a Ha36IBAIOT MOTMKPUCTATLINYECKIMH?

6. Uro Takoe aHU30TPOITHA ? H30TPONHOCTE?

7. TlpuseguTe NPUMEPh MOHOKPHCTAJLIMYECKHX, IONHKPUCTALTHYECKHX B aMOp-

¢HRIX TN

8. [ToyeMy BO Bpemsa mpotlecca ILIABACHHA TeMIIEPaTypa KPHCTANITYECKOIO Tena

He H3MeHseTcs? )

9. IT6ueMy y aMOP(HEIX TeJ HET OnpefeNneHHON TeMIlepaTypsl anaBJleHmI'?
JloMamHee 3anaRHe

1. Ta6opamopnasn paboma «Iony«esue xpucmannos nvdas

TTpubope: u xamepuanwi: Tyna, HeGONBIIOH KYCOK CTEKJIA, BOJA.

Xo0 pabomm

1. Ha neGosbmoe crexio noMectute 60b1yI0 Karmo BoAH. Buctpo oxnamure
CTeIO, [PHKAB €70 K CHETY WK TIOMECTHB B MOPOUALHYIO KAMEPY XOJIOAHNBHHKA,
C noMOUIBI0 NYITH PaCCMOTPHTE TO, YTO MOJYMHIOCH Ha cTekne. CenaiiTe 3apUcOBKH.
O6RACHATE APUYHHY HabII0IaEMOTO ABJIEHHA,

2. [1ns Gosnee NOATOTOBAEHHKIX YYEHUKOB — BHPACTHTE KPHCTAILI CAMOCTOSITENb~
HO B IOMAIOHUX YCAOBHAX.

Jonoauure ThALI MaTepHAT

MKuorue xpucmarmot

B 1889 roay ascTpuiiexnM 6oranukom D. Pem-muepou M HemeUKHM ¢u3nkom O. JIn-
MaHOM 6bUIH OTKPRITH OPraHHYeCKHe BeMecTBa, KOTOPhie 061a/1a10T CBOHCTBOM XHIKOETH
— TEKYYECTbIO, HO COXPAHSIOT ONPCAEICHHYIO YNOPAAOHEHHOECTh B PACHONOKEHHH MOJTe-
KyJt ¥ aHH3OTPOTIHIO CBOHCTB, XapaKTEPHYIO /I MOHOKPHCTANOB. ITH BEILECTRA MOAYUM-
JIH HAIBAHME XKHMIKHX KPHCTAIIOB.

Kak jke MOTYT CYUIECTBOBAT XHAKHE KPUCTANIIBI, COBMEIIAIoNIHE B cefie TPAMO NPOTH-
BONOJOXHEIE CBOKCTBA KHAKOCTH U MeTansa? JleNno B TOM, UTO XHJIKOCTh, OCTRBAsACH B Ue-
JIOM U3OTPOIHOM, MOXET COCTOSTh M3 AHU3OTPONHKIX MONEKYJt, MOJIeKyJhl, H3 KOTOPhIX
COCTOMT XHIKOCTh, HMEIOT YAENbHYI0 dhopMy B Buze manouek. Kaxas otie/bHas MOJEKY-
Jla B 3TOM CJlyyae — aHM30TpolTHa. Hanpumep, oHa MOXeET IIPONyCKaTh CBET, KOTOPBIH pac-
TIPOCTPAHSAETCS: BAOD TAJIOYKH, H IIOTJIOIAT ET0, €CJTH OH PaLTIPOCTDAHSAETCH NOTIepeK TOr0
nanpassienus. Ho B ’KUAKOCTH BCE MONEKY IBS-TTANOUKY PACTIONOXEHB! Xa0TUYECKH, 1 B CPel-
HeM CBeT NOMJIOU[AETCA, TIPOXOJIS [10 PA3HBIM HanpaRJEHHSIM; OIHHAKORO.

Taky!o CHTYaUHIO MOXHO IIPEACTABHTh, ECJTH BRICHIIIATh KOPOBOK CIIHYEX B Ta3 C BOAOH
H XOpOIIO NepeMeiaTh ux. Tor/ia Mbl YBH/IHM, YTO TIOBEPXHOCTB BOJIBL CO ciMukamy Gyzaer
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k]lao'rponﬁoﬁ T. €. 10 10BOMY HATIPARJIEHUIO MBI TIEPECEYEM TIPHOTMIHTENBHO OAHHAKOBOE

LKOJHYECTBO CIIHYEK, KaK BAOJD, TAK H MONEpeK UX JIHHEL

5' TIpeacraBuM Temeps, YT0 KaXkas CNMYKa 061aaeT MATHUTHEIMH CBOHCTRAMM, 1107106-

no MaruuTHOl cTpeske. IToMeCTHM Ta3 B CHOBOE MATHHTHOE TIOJIE, HAMPABNEHHOE BAOID

FIOBEPXHOCTH BONEL TOTNA BCE CIMYXH CBOMMM TONOBAMM BHITSHYTCA B OIHY CTODOHY, H

;mnepxnocn npuoGpPETET AHH3OTPOIHHIE CBOHCTBA — HANIPABJIEHHS BAOJb U [IOAEPEK CITH-

i EaeR 6ynyT 06mafaTh pasHYHEIMH cBojicTBaMU. [IpHOGPETA aHU3O TPOTIHBEE CBOHCTBA, XKUJ-
{KOCTH COXDaHHIA CBOM OCHOBHBIE CBOMLTRA:

{  Bofy cO CIIHYKAMH MOXHO TIEPETUTE B APYTOit Tas, H OHa MPHMET BOPMY TOTO COCYa, B

* KOTOPHIi! e HANBIOT, CITHKY MOTYT CBOGOHO ABHTATHCH.

" AHaJIOTHYHBIE TIPOLECCH TIPOUCXOAAT H B HEKOTOPAIX XKHIKOCTSIX, COCTOSMINX U3 aNH-
BOTPOMHKIX MonieKy1. [1oa nefcTBHEM BHEIIHHX BO3NEHCTRHIL, B YACTHOCTH, AIEKTpHYEC-
KOTO TI0JIsA, TOHKHE CJIOH TaKOM XUAKOCTH MPHOOPETAIOT aHU30TPONIHLIE CBOCTRA, KOTOpOE
MOJIHO MCTIONB30BATh B TexHuKe. Hanpimep, noMenias Takyio )KHAKOCTb B TOHKHIT 3a30p
TomuuHoii B 0,1-0,01 MM MeXIy ABYMS CTEKIFHHEIMH TUTAaCTHHAMH, Ha KOTOPBIX B OHOM
HaNpPaBAeHHH HalapalaHh MUKPOCKOTIHYecKHe 60PO3/IKH, N06HBAIOTCH TOTO, YTO BCEe MO~

* JEKYJIb BHICTPaHBAIOTCA BAOTE 3THX 60po3ziok. Takast 1utockas c60pHas hacTHHKA (sAyeii-

¥a) XOPOILO NPOTYCK2ET Najjaollkit Ha Hee ceT. ECoTv npH MOMOLIH IPO3PayHKIX 3J1EKTPO-

JIOB CO3/]aTh Ha OTAEJBHBIX ee YHaCTKaX 3JEKTPHYECKOe TIose, TO OPHEeHTalHA MOJIEKY B

3THUX MECTAX HAMEHUTCA H H3MEHHTCS CTIOCOGHOCTD IPOTIYCKATD CBET.

JLnst niepeopHenTaIMH MOJIEKY B TOHKOM CJIOe XKHAKOTO KPHCTALIA TPEOYIOTCA 0YEHb
MAaJIBIE 3ATPAThI DNEKTPHIECKOI SHEPTHH, U 3TOT TIPOLIECC TPOHCXOJHUT AOCTATOYHO ORICTPO
— 33 COTHIE W AKe THCAYHbIE JOAY CekyH AL TTpy moMOuM CTaGhIX 3MeKTPHYECKUX CHrHa-
JIOB MOXCHO YTIPARAATH TEM, KAK CJOi >KHAKOr0 KPHCTAILIA TIPOMYCKAeT CBET.

TaKo#f IPUHITMTI PATUIOBAH B GyKBeHHO-IMPOBBIX HHANKATOPAX (SNEKTPOHHBIE YaCHI,
MHKDPOKIBKYJISTOPhI, TEPMOMETPKI), €10 HCTIONbIYIOT AJSI CO3AAHHA DKPAHOB TEJEBH30-
POB, IAOCKHUX NHCILIEER KOMNBIOTEPOB HHGOPMALBIOHHBIX CTEHOB Ha KEJIC3HOAOPOXKHEIX
BOK3JIaX M B a3POMOPTAX. -

HexoTophie xuaxHe KPHCTALIBI MEHSIOTCS TIPH H3MEHeHHH TemnepaTypu 3710 cBO-
CTBO UCHOIB3YIOT B MEHIIMHE [/ OTIPEAie/yIeHUS YYaCTKOB Tesia C NOBBIEHHOM TeMmepa-
TYPOH H B TEXHUKE JISl KOHTPOJIS KAYECTBA MHKPOCXEM.

PeaybHule MPOLECCH], KOTOPHIE MPOHCXOAAT B KHAKOKPHCTALTHYECKHX Ayelikax, 3Ha-
YHTENBHO CIIOXHEE M MHOT006pa3Hee, yeM OTIHCAHHAS BhIllE MOJEJb. )

IoatoMy B HacTosUIee BpeMA KHUAKHE KPHCTALTB! MHTEHCHBHO HCCIEAYIOTCS YYeHBI-
MH, 2 HHKeHEpPbl HAXQAT Bce 6onee MUPOKUE U HHTEPECHEIE BOZMOXHOCTH X NIDHMeHe-
HUST B CAMBIX PasHoO0Opa3HBIX YCTPOHCTRAX.

Bupawueanue xpucmannos (00un u3 Memodos)

CaMmblif MpOCTOit, HO O4EHb BAXKHBIN METOJ BRIPAIIMBaHHsT KPHCTAJIOB — BRIPAIIHBa-
HWe U3 pacTBOPOB. K HeMy OTHOCHTCS, B TIEPBYIO O4epe/h, BLIPAIIMBANHE KPHCTAILIOR 1Ty-
TEM TIOCTENEHHOTO CHIKCHHSA TEMIIEPaTyPH PacTBOpa. MeTos Xopou TeM, YTo He TpeGyeT
€JI0XHOM aNmapaTypht ¥ NO3BOJAET BRIPAIIMBATH KPHCTAILIBL O4EHb MHOTHX BeuiecTr, On-
HAKO OH TIPHTO/IEH TOABKO [UIS XOPOLIO PACTBOPHMBIX COCTHHEHMIA.

JIpyroii cnioco6 — ucnapeHye pacTBOPUTENSL.

Tipu aToM cosnaercs He6OJIBIIOE MEPECHIIEHHE PACTBOPA, 3a CYET KOTOPOTO ¥ MAET KPH-
- CTAJLTHAAIHA. )

Yeranoska npeactabasier co6oit cocya U3 OpraHM4eCcKOTo CTEKNIa EMKOCTBIO 0KOJIo 750
M. B Hero 61110 HAJIHTO TPUMEPHO 600 MJT HACKIIIIEHHOFO PacTBOPA MEIHOTO Kynopoca, ITo
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. Mepe HCIIApeHH: B COCY/| IOAIMBATH HOBKE NOPIIMH PacTEopa. BepxHIoo 4acTh CTEHOK cO-
Cyna Heo6XOHMO CMa3aTh TOMKAM CJI0EM BA3ENHHOROIO MaCc/a, JUIA PEAOTRPAICHUS 10~
SABNEHMS KPUCTALIOB — ITAPA3HTOB.

IlepBOHAYATEHO H3 MOMHKPHCTAUIMIECKOM MaCcCH MEIHOIO Kynopoca oT6HpacTes ceMb
KpHCTaIN0B Gosiee Wi Menee paByisHoi thopmni. Kaxirtii onycxaetcs na Tonkod (0,15 M)
JIECKE B COCY]], C HACKIICHHEM PAaCcTBOPOM MeAHOTO Kynopoca. ITo Mepe pocra yaansiores He-
yAauHbe KPHCTALYK, 06pOCIHE FAPASHTAMH U IOTEPABIIHE THITHYHYIO /IS MOHOKPHCTAILIOR
thopmy. Uepea TpH HeAETH OCTAIOTCS TOJIBKO TPH Ay HIHX KPUCTAIUIA, 3 YEPE3 MECALL BCETO OfIMH.
Oni 66N ke OBOJBHO BEIHK, NO3TOMY JIMHEIHLI POCT €10 3AMEAAIICH N3-3a Golibmioii no-
BEPXHOCTH KPHCTALIH3AIMH, BMECTO 06LMHOTO B TAKHX CITy4asX NepeMeIIHBaHUA PACTRODA,
BpAMIACM CaM KPHCTLL. JLJ151 9TOr0 IOABEIIMBAEM, ETO Ha Jiecke (AHHOH okono 0,7 M), koHelt
KOTOPO# YKperUisieM Ha ocH MUKpoABHTaTens. 3a 10-12 cexynn paGoTnl ABMIaTeNs lecka 3aK-
PYUHBAETCH HACTOTBKO, YTO NOCHE 3AKPEILIEHHS OCH 00eCTICUMB2ET MEATICHHOE BPallieHHE MO~
HOKDHCTA/UI2 B Te4eHHE MPHMePHO Nosyyaca. Ha mpoTSkenrH BCEro BPEMEHH SKCTIEPUMEHTA
cocya Guu nPUKPHT Heswnodanom, TTOGH B Hero He IONANANA NEUD.

Vpok 82. JIaGoparopusie paboTn
Xon ypoxa

1. JIaGoparopuas paGora <H3yuenne 06pasnos teepapix Teas
Tpubopu u mamepuanvs: nyna, KOANEKIMWA MAHEPAJIOB ¥ TOPHHX IIOPOJ, METAJLIOB
H CILIaBOB, IpOGHPKa ¢ HECKOM. }
Xod paboms:
1. OcmoTpuTe BHEMBHI B MHHEPAJIOB, TOPHBIX IIOPOJ, METAMLIIOB H CILIABOB.
OGpaTrTe BHEMaHHE Ha KX GOPMY, JBeT U Greck.
2. C oMOmpI0 TYNH PacCMOTPHTE CTPYKTYPY 06pasios ropHLIX HOPOA (rpaHHTa,
TECYaHHKA, H3BECTHAKA, MPaMOPa ¥ Jp.), METAILIOB, IECYHHOK.
3. PesyneraTsl Habmofiennit 3almmuTe B TETPaLb.
IL. JIaGoparopnas paGora <Iloayuense KPHCTALIOB H3 HAPOBY
Ilpubopv u mamepuanss: NpoGHPKa, TOPOMOK HAINATHIPA, CIMPTOBKA, JIyTIa.
Xod pabomw
1. Hacumste B 1po6HpPKY HEMHOO IOPOIIKA HATPHS H OCTOPOXHO BBEIHTE IPO-
GHPKY B IL1aMs CHMPTOBKH, TPOOHPKY AEPHKUTE HAKTOHHO, CTKPWTHM KOHIIOM OT cefs.
Yepes HekoTOpOE BPeMs ITPEKPaTHTE HarpeBaHHue.
2. PaceMOTpHTE BHAMATEITHHO C IOMOTITHO JIYTIR TO, YT 06pa3yeTcst Ha CTEHKAX POGHPIH.
3. ObmsacHuTe HaOMOMEMOe ABTEHRE. 3apUCYIiTe peayMsTaTh HalUIOACHVIN B TeTpalh.
JoMamtiee 3ananne
I1.75,76.

" ¥Ypox 83. MexanHueckue cpoiicTa Ten
Lenv ypoxa: cbopMupOBaTE TOHATHE YIIPYTOCTS M IIACTHYECKaA JedopManus, Ha-
YYHTE PemiaTh 33/Ia9H Ha 3akoH Iyxa.

Xon ypoxa

1. Tlosropense uzyuennoro. Iporepka foManmHero sajauns
1. Ha xaxue TPH BHa N0 XaPaKTEPY OTHOCHTENHHOID PaCHONOXEHHSA YaCTHI ne-
JNATCA TBEp/ALIE TeNna?
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2. UeM ompeaenseTcss HPHHALNEKHOCTb TBEDABIX TN K OAHOMY U3 3THX BHIOB?
3. Uem xapakTepH3yeTcsa IPOCTPAHCTBEHHOE PaCIIONOXEHHE YaCTHI] B KDUTHYEC-
Kol pemeTke?
4. Kakue TOYKH Ha3bIBAIOTCSH Y3/1aMH KPUCTa/IHYECKOM peleTKU?
5. B yeM OT/MYME MOHO- U TIOTHKPHCTAILIOB?
6. TlepeuncanTe OCHOBHEIE THITE KPHCTAUTHIECKHX DEIIETOK.
7. IlpuBeauTe NpUMep NOANMOPGHU3MA.
8. Yro Takoe aHU3OTPONNA W HIOTPOIHS?
9. Kakne KPHCTaNAK AHWAOTPONHEIE, 3 KAKAE H3OTPOIHBI?
H. UsyyeHne HOBOTO MaTepuana
Pacrsixenue u cxatue NpUBOAAT K AedopMaruu tena. Jegopmayus meara — usMe-

" HeHHe ero PasMepoB WK POpMbI (CABUIHM, H3THOHI, KDydeHHE).

IIpu nedropMare BO3SHUKAET CHJIA YIIPYTOCTH, OHA HallPaBJIEHA B CTOPOHY, IPOTH-
BOMOJOKHYIO HAIIPABJIEHHIO YaCTHIL TeAa PH Aedopmatmu. Ho He Beerna nedopma-
11Ms1 IPUBOAMT K TIOSIBJICHUIO CHJ1 yIpyrocTu., IInacTiymble Tea HE BOCCTaHARIMBAIOT
cBoeit GOPMBI NTOCJIE IPEKPAMEHHS AeHCTBHSA CHJIBL.

II1. ®poxransHas na6opaTopran pa6ora <Ha6monenne YAPYTHX H ILIACTHYECKHX
nedopmannit rens

IIpubopts u mamepuanvi: 1) peauna ydermyeckas (J1acTuk); 2) 6pycok Merauyec-
Kuii pasMepoM 40 x 25 x 8 MM; 3) 6pycok riacTHAHHOBRIH paaMepoM 30 x 20 x 8 MM.

- Xo0 pabomuve

1. PacTsiHNTe, 3aTeM COTHUTE JACTHK.

2. OTBeTbTE Ha BOMPOCHT:

— Kax HanpaByieHbI CHIIBI, TeACTBYIOLIME Ha IACTHK IIPH €10 PACTAXEHMH H CHKATHH?

— Kak HanpassieHa cHsa yOpYToCcTH, BO3HHKAIOMAsl B JIACTHKe NPH AedopMariny,

OTHOCHTEJIHHO HaNPaBJIeHHA CMEMEHHS ero YacTHUIL?
— Kak uaMeHsUTHCh JUTHHA U TIONAAE NIONEPEHHOIO CeYeHUST TaCTHKA IIPH €T0 Pa-
CTSDKEHMH M CKaTHH?

— BoccranaBnuBaercs 1 popMa TaCTHKA ITOCTIE CHATHS Harpy3Ku?

3. lMosoxuTe TacTHK Ha CTON M npwxMuTe ero 6pyckom. [lepeMemntas 6pycok ro-
PH30HTaNbHO, HabMmoAaliTe KeddOPMaIIMIO CABHTA.

4. OTBeTbTE Ha BOMPOCHL:

— Kak HanpaBJjieHnI CHJTEI, AEHCTBYIONIHE Ha JACTHK NPH AehOPMALIMH CIBUTA?

— Kax cMemamich G104 JTaCTHKa OTHOCHTENTBHO APYT APYTa IpH AeopMalii cpHra?

— Kak namensinach repopMaliust CABHIA NIPH YBeIMYEHHH HarPy3Kku?

5. M3oruute nacTHk. B KakAX 10X NaCTHKA BO3HUKIIH JeOPMAIHH PacTAXe-
HHSA, a B KaKHX — CKaTHSA?

6. Cxpyrure nactuk. 113 kakux panee paccmorpeﬂm.lx zedopMalIHit COCTOHT lie-
dopManug KpyyeHnsa?

7. Tloneepramnte aedpopManmu cxatust 6pycox U3 miacTiuHa. BoccraHaBuBaer-
cs iu ero GopMa nocsie CHATHS Harpy3Ku?

Buds: depopmanyuu

1. Jedopmauns pactsikenns. (McIbITRBAIOT TPOCHI, NOLbEMHbIE MeXaHH3MBL. )

I1Ipu pacTsAXEeHHH H C:KATHY H3MEHAETCSA ILIOINAb TOTIEPEYHOrO CEHEHUA. DTy Ae-
opMarnio xapakTepH3YIOT abCOJIOTHHM yanuHeHHueM Al = [ — [, ¥ OTHOCHTEILHbIM
eCln-1) Al

y ; .

yrmnerdeM C =
, » I
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2. llehopmarms casura (mogBepkKe bl 3aKNeNKy, GONTH ) XapakTepHayeTcs yTaoM?
(AbconoTHas aedopManus.)

3. Nechopmarms narnba (6anKH ¥ CTEPXKHH, PACTIOIOKEHHBIE TOPH3OHTANBHO). edop-
Mo H3ru6a MOXXHO CBecTH K JehopMaLy HEPABHOMEDHOTO PACTSDKEHUS ¥ CXKATHA.

4. Tedopmannst kpydenus (BaNu MamyH, BUHTH). [Jedopmanuio kpydenus pac-
CMaTPHBAIOT KAK HEORAHOPOIHKIL CIBHT.

B ni060M cevenny aepOpMHPOBAHHEIX TE AEHCTBYIOT CUIN YIIPYTOCTH, IPETsAT-
CTBYIOIIHE Pa3PhIBY TeJa Ha YAcTH. TeIo HaXOAHTCs B HATIPAXKEHHOM COCTOSTHHIH, KO-

F
TOpOE XAPAKTEPHU3YETCH MEXaHUYECKHM HANPsDKeHueM: 0= —gjﬂ- [1a].

‘OUbITH IOKA3KIBAICT: HPH MANKX AedopMALMIX HAPSIKEHKUE IPAMO TPONIOPUUO-
HAEHO OTHOCHTEILHOMY YANHHEHHIO: 0= E]| |€| — 3axon Iyxa.
E - Moxyns I0Hra, xapakTepHsyeT CONPOTHBISIEMOCTh MaTepuania yIpyroi je-
dopmammu.
IV. IloBTOpeHne H3y4eHHOro
1. Yo Takoe pepopmanua?
2. Kakyio nedopmanuio HaaesatoT ynpyroi? Ilnactiueckoit?
3. Hasosure snan nedopMarmil.
4. O6BbsACHNTE, YTO IPOUCXOIMNT C TEJIOM IIPH €TI0 PACTSIKEHHH M CKATHH.
5. Yto HaauBaloT aBCOMOTHHIM yUTHHeHHeM Tena? Kaxoit dhopMynol Bupaxaert-
€A CMBICTI 3TOTO TTOHSATHSA?
6. UTo Ha3WIBAIOT OTHOCHTELHHM yAMiHeHHeM ? Kakast popMya BhipaskaeT CMECT
3TOTO MOHATHSA? ’
7. B uem cxoncTBo ¥ pasnuyne gedopMalui CIBHra X KDY4EHHA?
8. Oxapakrepuayiite aeopmaunu uaruba. Ilouemy B TEXHHKE U B CTPOHTEIBCTBE
BMECTO CTEPXHEH H CILIOMHKIX GPYCcheB IPUMEHAIOT TPYOHL, 1BYTABPOBHE G-
KH, PeJIbChl, MIBEJUIEPH ?
9. K kakomy Bray nebopMalifi OTHOCHTCS Cpea?
10.Yto Ha3mBalOT MeXaHHWYeCKHUM HampsikenneM? Kakxas dopMyna BeIpaaeT
cMaiIca 3Toro noHATHs? KakoBa eMHNIa MexaHM4ecKoro HanpskeRus B CH?
11.Kakon ¢uanueckuii cMbIcT MORyna ynpyrocta? Kak crenyer noHMMaTh: MO-
ZyJIb yTIPYTOCTH cTanbHOM ipoBonoky 2 -10' Ia, anomunns 7-101 TIA?
12.3anumnte dopMyny aakoHa I'yka f1d OXHOCTOPOHHETO PacTAKEHHS HIIM CKa-
THA U KaK OHa (GOpMYynHpYeTCsi?
13.Yto Takoe xectrocTh? KakoBa equnnna xecrkoctu B CYI?
V. Peutense 3aaay
1. IIpososioka anneol 5,4 M nox AeficTBHEM Harpy3KH YUIMHHIACh Ha 2,7 MM.
OnpefieNTh OTHOCUTENbHOE YUTHHEHHE IIPOBOJIOKH.

Hano: ;= 54M Pemenue:
Al=27mm=27-103M A
OTHOCHTENbHOE YAIMHEHHE IPOBONIOKH: € ===,
Haitru: E I rzie Al - aBCONIOTHOE YTMHEHHE [IPOBOIOKH.
. -3 N
Orciona €= 27107 5-10™

OTHOCHTENbHOE yITHHEHHE — BeniHa GespasmepHad. (Omgem: E = 5- 104.)
2. Kaxosa gomxna 6HTb 10MAMb TIOMEPEYHOTO Ce4eHNUs CTANbHOTO CTEPXKHA, YTO-
611 ipu Harpyske 25 kH pacrarupaoiee HanpsikeRde paBHsIoch 6 - 107 I1a?
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Rano: F=25xH = Pemenne:
=25-1°H=25-10* _F
E-6-10"Tla ITo onpeneneHMI0 MEXAHHYECKOTO HATIPSDKEHNS: U = 3
FI|lH__H 2 2,5-10"
. QL S=——=—r"r—r—= - - -3
Hatru: S- ? | | T %2 M S= 610 0,410 »?

(Omeem:S» 0,4 - 103 m2)

3.-Ha ckonbko YAINHATCA Me/IHasI IPOBOJIOKA JUIMHOH 3 M 1 inaMeTpoM 0,12 MM
nox aeitcreueM rupu secom 1,5 H? ehopMarmio cunrats yrnpyroif.

Peinenie: MOAYAb ypyrocty MeaH (1. e. Moxyis KOHra) onpezenseM no tabau-

JNano: I =3M e, [IpoBonoka yanuHUNACE IO AeHCTBHEM THPH, Cle-
d=0,1 2 MM = 1,2 - 10-* M| AoBaTeNBHO, Bec THPH PaBeH CHJIe, BhI3kIBalomei Aecop-
F=P=15H MAIMIO IPOBONOKH. Bocrionsayemes 3akoHoM Tyxa: V
E=12-10"1a. = E - S, yuuTHIBad, YTO MEXaHUYECKOE HANIPSAIKEHHE
F
Hiadiru: AI? u= 3 OTHOCUTEIBHOE YUTHHEHNE IPOBOJIOKH € = T
nd’ F__Al '
M IUIOLIANb [TOTIe PEYHOTO CeUeHNs TIPOBOJIOKY § = -5 nonyunM —=FE— , oTCioza

0
Fy _ AR, | Hou
ES End®’ Mo -»* Iy ol

YANMHEHME IPOBONOKK: Al =

(Omsem: Al = 3,3 Mm.)

5. Ipu xakoit npefieIbHON Harpy3Ke Pa3opPBETCS CTANBHOM TPoc AHaMeTpoM 1 ¢M,
ecau mpeien nposHocTH craum 1 ITla? (Omsem: F, = 78,5 xH.)

6. BrruuciTe MOZYJIb YIIPYTOCTH JUIS JKeJle3a, eCIIH H3BECTHO, YTO XKeJle3Has IIpo-
BoJIOKa JTHHOMH 1,5 M 1 ceyenuem 106 M? moy aeiictBueM cunmt B 200 H yannaunacs
Ha 1,5 MM. (Omgem: E =2 10" ITa.)

7. BepxHuii KOHeIl CTePXHS 3aKpellieH, a K HHkHeMY nojisemeH rpys 20 xH. Jinu-
Ha CTepiHA 5 M, cederne 4 cM’. OnpeieuTh HaNpskeHHe MaTePHala CTEPXKHA U eTo
a6COMIOTHOE B OTHOCHTENBHOE YUIMHEHHE, ecl MOAY/b KOHra /u1a aToro CTepkHs
pasen 2 - 10" [1a. (Omgem: ? =5 - 107 I1a; E=2,5- 104 Al = 1,25 Mm.)

9. HaiiTi ruroiae NOePeYHOTO CEYeH st AMIOMHHHEBOTO IIPYTKA, K KOTOPOMY IO~
BellleHa JocTpa Maccoit 250 xr, Npy 3anace npoyHocTH npyTka 4. [Ipeen npouHocT!
s amomurns 1,1 - 108 ITa. KakoBa oTHocuTenbHan AedopMartis npyTka? (Omsem:
S=89-10°M}3 E=393-10")

JoMamnee 3ananune
IIpo4nTaTh KOHCHEKT B TETPAIH.

Ypok 84. Kpncraimmasauus 1 iapieHne TBEPABIX Tel
Heﬂb OBBACHUTS KPUCTAULTH3ANMIO K ILTABJICHUEC HA OCHOBC MOJIEKYIAPHO-KHHE-

- THYECKOMH TEOpHH.

- Xon ypoka

1. THorTopenne nayyennoro. IIposepka foMalIHero 3aaHus
1. IToyeMy 4mCJIO MONEKYJI, IPUXOAAMIEECH Ha AUHUILY MOBEPXHOCTH KUAKOCTH,
He U3MEHSETCS DU YBeTHYeHNH TUIOIANHA? .
2. TloueMy muIomaas cBOGOIHOM OBEPXHOCTH XUAKOCTH MUHUMATLHA?
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3. OTamyaeTcs U ¥ OYEMY JaBJeHUE BO3LYXA BHYTPH MAJIEHBKOTO IIy3nIps OT
aTMocdepHOro?

4. OxapakTepusyiite siBieHHe cMaunBaHUA. IIpH Kak#X YCIOBUAX XKUIKOCTh CMa-
9uBaeT (He CMayHBaeT) MOBEPXHOCTh TBEPAOTO Teaa? !
5. ORymuTe ABJNEHNE KAWIIAPHOCTH. ITodeMy cMaynBaiomas UAKOCTs ofipasy-

€T B KalTHIIApax BOTHYTHI MEHHCK, a HECMAauNBAiONIAT — BLIILYKJIbIH,
6. Kax BHICOTa-TIOXBEMA KUAKOCTH B KANUJLISAPAX 3aBHCUT OT MX ZHaMeTpa?
7. lloueMy BcnaxusanHe H 60POHOBAHHUE 3eMIIH CIIOCOOCTBYET COXPAHEHHMIO BIATH
B rfouse?
Kparkospemennas xaGopatopuag pabora «<Habmoxenne kanwuisipHoro Hox-
HATHA XHAKOCTH>
Llens pabombi: y6eqUTHCA B CYIIECTBOBAHHY KAIMAIAPHOIO MOABEMA KHJIKOCTH.
IIpubopot 1 mamepuans:: BHICOKMN CTaKaH ¢ NOAKPAIIEHHON BOXOM; JBE UMCThIE

CTeKNSAHHEIe TPYOKH C Pa3HBIMH QHaMeTPaMy BHYTPEHHETO KaHala; ABe CTEKJISTHHBIE
MJIACTHHKH OAMHAKOBOTO Pa3Mepa; CIIHYKa.

Xod pabomvt
1. B crakaH c IOAKpalIeHHOI BOXOH OMYCTHTE ABE YHCTEIE CTEKNSHHEIE TPYOKH.

O6pature pHuManue Ha HOpMy MeHUCKa. CPaBHUTE BHICOTY MOTHATHS MKUIKOCTH OT

A¥aMeTpa BHYTDEHHETO KaHaMa.

2. Bo3bMuTe ABE CTEKJSHHEIE TUTACTUHKY ¥ BHRIOJIHUTE Clie- } 1\
RYIOmue 3aJaHus. 4N — ~N
1) PacnionoxuTe NJIACTHHKH MAPAIUIENIBHO APYT APYTY, Kak [N L]
NoKa3aHo Ha pAc. 142, O6paTuTe BHUMaHHe Ha YPOBEHb BOJL
MeXLy iiacrtunkamu. B rabanne nso6pasure hopMy HoBEPXHO- R -
CTH XHIKOCTH BOJIH3HK MIaCTHHOK. . P il
2) AkkypaTHO Ipu6JIM3BTE MIACTHHKH APYT K aApyry. O6pa- N = — »
THTe BHUMaHHe Ha YPOBEHb HUAKOCTH MEXy MNacTHHKaMu. B Q_%
Tabnuue U306pasnTe YPOBEHD KUAKOCTH M (POPMY NMOBEPXHOC- | . — —~ — — .
TH XHIKOCTH BOJIH3H IWIACTHHOK. g h

3) ViIamuTe IIACTHHKY APYT OT APYTA HA pacCTosHMe GoMbmee, v

4eM B IIepBoM onbire. O6paTyTe BHUMAHIE Ha YPOBEHD XH/IKOCTH Puc. 142
MEX[y IIacTUHKamMu, B Tabnuue u3o6paiure ypoBeHs s UAKOCTH

MEXIY ILIACTHHKaMH K hOPMY TIOBEPXHOCTH KUIAKOCTH BOJIM3H IUIACTHHOK.
J1¥3a IIPOBEXEHHOTO 5KCNEPHMEHTA?
Hus (3 u 4).

HuMH G Mant (puc. 143). AKkypaTHO omycTHTe 06e ILTaCTHHKY B CTAKAH ¢
noAKpamenHo# Boao#. O6paTute BHUMaHKe Ha hopMy MeHHCKa. O6bsc-

4) CpaBHMTe TpH pUCyHKa. Kaxoil BEIBOX BB MOXETE CAEJIATh U3 aHa-
JUns1 6071e€ IOATOTOBIEHHBIX YYAIIMXCS Tpel/IaraloTcs ClleyioniHe3aa-

3. JlBe cTeKIISHHEIE NIACTHHKY PACIOJIOKHTE TaK, YTOOH Yroa MexLy

HATE HaboaeMoe ABJIEHHE.

.

4. PeayneTaThl HabmozeHHi ooPMUTE B BHAE TaGIHIIBL.

Ne ormmrTa Cxema Ipwunnm rabmonaemoro

3YUCHHE HOBOTO MaTeEpHANIa
IThasnenuem nazuBaeTca TpeBpaleH’e BEMIECTBA M3 TBEPAOTO COCTOAHNA B XWAIKOE.

’
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Y7668 TENO PACILIABHIOCH, HE JOCTATOUHO €10 HArPETh A0 TeMIIEPaTyph IUTaBIe-
HMS; He06X0IMMO NPOAOJIKATh IOJBONTE K HEMY TEIUIOTY, TEM CAMKIM YBEIHYHBATh
BHYTPEHHIOK 3HEPruio. Bo Bpems miaBieHus KPHCTALUINYECKOTO TENa TeMIIEpaTypa
€70 He MEHAETCA.

ITepexoa KPHCTANIMYECKOTO TENA H3 TBEPAOTO COCTOSHUA B KMIKOE NPOUCXOINT
PE3KO, CRAMKOM — JTHO0 Teno TBepaoe, 60 KUAKOCTE. )

Tlepexon BelmecTBa Ha KHAKOTO COCTOSIHUSA B TBEPAOE HA3KBAETCA OMeepiesats-
€M, Wl KPUCMAanu3ayuet.

Habmioteins Noka3aim, IT0 KPHCTALTHYECKHE Tela IUIABATCS H OTBEPACBAIOT IPH
oxuoii u Tolt Xxe, ONpeNeNeHHOM I KaX/JIOr0 BEIECTBa, TeMIIepaType.

ITo Mepe HarpeBaHHs KPUCTATIHYECKOTO TeJla CPeHAA SHEPrHs eTo MOJIEKy.I yBe-
JIHYABAETCS 33 CHET YBENHIEHHS cpeiHell KNHeTHYECKOH SHeprul. YBeniHBaeTcs U
NOTEHUMANBHAS, T. K. YBEIMYHBAECTCA aMILIHTY/IA KONeGaHuil MOJIEKyJl OKONO NOIo-
eHUs pasHoBecHs. [locie JOCTHXEHMSA TeMIEPATYPH ILIaBAEHHS BCA TIOABOAMMAN
BHEprusl HAET Ha COBeplleHHe paboTh IO Pa3pyINEHHIO KPUCTAILTHYECKOMH penieTky,
Ha yBeJlfyeHue TOTeHITHANBHOH SHePIHH, T. K. TeMIIEpaTypa He H3MEHSIeTCs, TO K1He-
THYECKasA SHEPIHs OCTAETCS NOCTOSHHOM.

ITpu oTBepreBaHNM IOTERIMANBHAS SHEPINA YMEHBIIAETCS, H IPOHCXOAUT OTHA-
4a Teruia. JKugaKocTs MOXeT GHTh OXJIAKAEHA HIDKE TEMNEPaTyPH KPHCTALTHAIAINH.
910 sIBNEHNE HASLIBAETCA NEpeoxIaNOeHuem.

Ixcnepumenm

Oxnaxpenve runocynbhura. Tunocyms$uT pacnnasnsercs B npoSHpke (Temme-
parypa mnaBnenud 48 “C) H ocTaeTca B Hell B XXHKOM COCTOSTHHH TIPY OXIKAECHHAH
Jaxe X0 KOMHaTHOI TeMnepatyphl. Ho ecii 6pocHTE B IpoGHPKY KPHCTAILIHK THIIO-
cynubuTa, BCTPAXHYTD, TO HATHETCA GHCTPasA KPACTANINIAMS.

ITepeoxnaknenue YHCTO BOAN Hepelko HabMofaeTca B pupose. Kanensku Ty-
MaHa MOTYT He 3aMep32aTh IAXKe TP CHILHHX MOPO3aX.

TlepeoxnaxaAeHHAs XHAKOCTb HAXOAUTCA B HEYCTONYMBOM COCTOAHHH M B Teye-
HUe BpeMeHH TI0J] BANAHNEM BO3/leHCTBHS Iepex0uT B Gonee YCTOHYHBOE UPH AaH-
HOI TeMuIepaType KPHCTAIHIECKOE COCTOAHHE.

Iornonenye TENAOTH NIPH TASHEH JbAA U BHIENCHUM €€ TIPH 3aAMEP3aHHH BOJB
OKa3HBAOT 3HAYHTENBHOE BIMAHHE Ha H3MEHEeHMe TEMIIEPATYPA BO3AYXa, 0COGeHHO
B6xu3u Bos0eMOB. Bo BpeMs 06HABHEIX CHETOIIAIOB OORIIHO HACTYNAET OTEIICHHUE.

Ecau B 6yTEUIKY HATINTE BOJLY, TO TIPH 3aMeP3aHuIr o6beM bja 6y et 60abmie 06be-
Ma BOJN U GYTRUIKY pa3opBet. OcobGeHHOCTH NOBeieHNS bR CBSI3aHEI C cbopuoﬁ ero
KPHCTAJLIHYECKO#H PemIeTKH.

Viemaenne o6beMa BOJH IIpH €€ 3aMeP3aHNH HMEeT OrPOMHOE 3HaUeHHE B IIPUPO-
Je. Tax kaK nIGTHOCTD JIbJia MeHbINE, — OH IUIABAET B Boe, 001ajiaeT ILI0Xoi Teronpo-
BOZHOCTBIO, IO3TOMY PHOKI H ApyTHe XUBLe CYIECTRa He TMGHYT BO BPeMst MOPO3OB.

Croco6HOCTb BOAH PAaCcIIHPSTHCSA NPU OTBEPAEBAHNH JOUIXHA YYHTHIBATHCSA NPH
TPOKJIaJZIKe TPYS BONONPOBOAA, BOXAHONO OTOILICHAS,

ITpu yBesmueHHN BHEUTHETO JABEHWS] TEMIIEPATY DA INARNEHNS] BENIECTRA [IOBRIIIACTCH.

IV. Hosropeune H3yYeHHOTO

@ponmansnas aabopamopnas paboma <llnasnenie KPUCMATTUNECKIT men>

Ilexy pabombi: onpenenyTh TEMUEPATYDY ILTABAEHHS A,

IIpubopws u mamepuanv: crakad (NpoOUPKa), HANONHEHHAS JILAOM, TEPMOMETD,
COHPTOBKA (MM APYTOil HATDEBATEND ), CIIMYKH, IFTATHB, Yackl.
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Xod pabomms

1. PacrtonoxuTe NpHOOpLL, KaK 10Ka3aHo Ha puc. 144.

2. 3axruTe CIUPTOBKY M HaYHKUTE HabMogaTh 32 W3-
MeHeHHeM TeMIIEPaTyPH JIb/ia C TedeHneM BPEMeHH.

3. O6patuTe BHUMAHUE HA TEMIIEPATYPY, TP KOTO-
POif HAYHETCS TPOLIECC [TABIEHUS BAA,

4. Tlocne Toro kaK Becs JeX paCiiaBHiCA, Habozali-
Te 32 U3MeHeHHEM TEMIepaTypPHI elle 5 MUH.

5. IToracute ciuproBky. HabmopaiiTe 32 uameHeHne
TeMItepaTyphl BO/BI.

6. PeaynbraThl HabmoaeHuit 3aHecuTe B TabAMIY.

Bpena, s Temnepartypa, "C

Puc. 144

_7. llo naHHBIM TaGMHOE! IOCTPOiTe rPaduK H3MEHERUs TeMIlepaTyPhl CO BpeMe-
HeM (110 0CH aGCIHCC OTOAUTE BPEMsL, IO OCH OPAHHAT — TEMIIEPATYpy).
8. Onpeaennte no rpaduky:
a) npu Kaxol TeMrepaType IIaBUTCA Jek;
6) Kax ZIONTO JUTHTCS TJIABJeHHE JIbJa;
B) [0 XaKO# TEMIIEPATyphi OLLIO HATPETO BENIECTBO B XXUAKOM COCTOSTHMM.
Pe3ynbraTh anaiusa rpadyika 3aMMIIATE B TETPAb.
9. QTBeThTE Ha CAEAYIONUE BOTIPOCH!:
— Kakoif upet umen .nezx JIO Havasia IUIaBJIeHKs, BO BpeMs IL1aBJIeHH S, IOCAE I1J1aB-
JeHus?
- Kakopa xuMurdeckasn ¢opMyna Japaa?
Jlomamuee 3afanne
ITpoyuTaTh KOHCTIEKTH B TETPaZHU.

Vpok 83. Jla6opartopuas paGora
<Vi3Mepenne yAeasHO TENI0eMKOCTH BEUIECTBAY
Tlpubopy u mamepuans: cTakas ¢ BOJOH, KaJIOPHMETD, TEPMOMETP, BECH, IMPH,
MeTANTHYeCKUil IIHHAD HA HUTH, COCYXA C ropsiyel BOIOiA,

Xoa paboThl

1. Haneitre B kanopumeTp Bogy Maccoit 100-150 r koMHATHO! TemnepaTypsl. 13-
MephTe TeMIIepaTypy BOJHL

2. Harpeiite uwianHHAD B cocyfie ¢ ropsdeli sogolt. Flamepire ee Temmepatypy (ata
Temneparypa u Oy/JieT HauanpHOH TeMmepaTypoil NWJIHHAPa). 3aTeM ONYCTHTE €T0 B
KaTOpPUMETD C BOROH.

3. Mamepbre TemMnepaTypy BOAB B KATIODUMETPE TOCTIE OIyCKaHMA LIATHHADA

4. C HOMOMIBIO BECOB ONPE/IENHTE MACCY ATIOMUHHEBOTO LMD, FIPeBAPHTENb-
Ho obcymus ero.

5. Bee JaHHBe U3MEPeHUIt 3aTALIUTE B TabmuiTy:

{Maccasogm B | Havamunan Macca Havamuas O6man TemMue-
KANOPHMETpE, | TEMNEPa UHAHHAPA, | TeMmepaTypa parypa BOJHI B
m,, Kr BOANL, t,, m, kr |uuavsnpa, t,, °C| numnppat, "C
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. 6. Paccumatire:

¢ a) KoxuuecTso TemioTs Q,, KOTOpOE MOTy4K/Ia BOAA NIPY HAFPEBAHHHL:

¥ Q =c,m,(t-t,) c, — yiensHas TEUIOEMKOCTb BOARL

< 6) Konuuecrso TernnoTs Q,, OTAAHHOE METALIMYECKHM ITMIHHADPOM NIPH OXJIaXK-

- mexun: Q, = c, m, (t — t,), ¢, — yAeAbHAA TEMNOEMKOCTD BEMECTBA IMIMHAPa, 3HaYe-
HHe KOTOPOIA HaJIo ONIPEIETHTb. :

3Has, YTO KOJMYECTBO TEILNOTH, NOTyJeHHOEe BONO! IIPH HaIpeBaHHH, PaBHO KO-
JIMYECTBY TENJIOTH, OTAaHHOMY HIJIMHAPOM IDH OXJIKIEHHUH, MOXHO 3aNACATh!

Q=Qpumc m (t—t)~c,m,(t-t).

B nony4eHHOM YpaBHEHHM HEM3BECTHON BEIHYHUHOM ABAAETCS YAENbHAS TEILIOo-
€MKOCTb C,. [To/icTaBbTe B ypaBHEHHE 3HAYEHHSA BETUYHH, H3MEPEHHRIX HA OITLITe, BHI-
YHCIIHUTE C, — YAEAbHYIO TEILTOEMKOCTD BEIIECTBA, H3 KOTOPOTO H3TOTOBJEH IMAHHP.
CpasHuUTe ee ¢ TaGIUIHEIM JHAUEHUEM.

¥pox 86. Kourponnnas paboTa o reme
<ArperaTHsie COCTOAHHA BEIECTBA»

Cwu. pazzen «CaMocTosATeIbHEIE H KHTPOJIbHKE PaGOTH».

Omsemsy:

Bapuanm 1:1.T-50°C.2.B.3:2.3. 7. 250 T /(xe - K). 4. A. 33 x/Inc. 5. J. 800 xe

Bapuanm2:1.T.60° C.2. A. 15 x/Ixz. 3. A. 500 x (k2 K). 4. 5. 226 x/Ixc. 5. B. 200 [TIa

TEPMOAVUHAMMKA

¥Ypox 87. Bayrpennas ouepruas
Henv: chopMynHpoOBaThH NOHATHE BHYTPEHHEH SHEPIHH; CTIOCOGH! ee M3MEHEHHA.

Xoxa ypoka

1. HayueHue HOBOrO MaTepuaia

CymiecTayeT MHOTO CIoco60B M3MEHHTE TeMIepaTypy Tenta. TIpu ofrHoM 13 HuX ee
MEHSHOT, HarpeBas TeJio B [UTaMeHH CTOPaiomero TOIINBA. TellnoTa, BuAe HBIIAsCS
TIpH CTOPaHWH TOIUTHBA, MAET HA HArpeBaHHe Tela.

C MonekyasapHOl TOYKH.3peHu N1060€ TENO COCTONT U3 OTPOMHOTO YHC/A MeJlb-
YalmKUX YaCTHL. DTH YaCTHIK HAXOAATCHA B HeNPEePRIBHOM ABMxeHMH. ITponecc Ha-
IPEBaHUA TeJa B IUIaMeHH Cropalolitero TOIINBA BHIASAUT TaK. JopeHue ecTh XUMH-
YecKasd Peakllus COefHHeHHs ABYX BemecTB. KnHeTHYeckass aHeprus MOAeKyn
IPOIYKTOB CTOPaHHSA IIPH 3TOM BO MHOTO Pa3 [IPEBOCXOAHT NIEPBOHAYATLHYIO KHHETH-
YECKYI0 3HEPTHIO HCXOAHBLIX BellecTs. O6pa3oBaBIINeCs MOJEKYJIH CTAIKUBAIOTCA C
MOJTeKyJIAMH BemeCTRa, IOMeeHHOro B MaMsa ropesxy. [Iponecc Harpepanns Bee-
I/1a COMPOBOXK/IAETCA NOBBINIEHNEM TEMIIEPATYPHI TeNa. B MosekynspHO-KHHETHYeC-
KO TeOpHH CyMMapHYI0 KHHeTHYECKYIO 9HePIHIO Xa0THYECKOTO ABHXEHUs BCEX MO-
JIeKy.t Tela OTHOCHTENHHO erQ LieHTpa Mace ¥ CyMMapHYI0 IOTEHIHAAbHYIO SHEPTHIO
B3aUMOZEHCTBHS STHX MOJIEKY.T IPYT C IPYTOM HAa3hIBAIOT BHYTPEHHEH aHeprHei.

Hau6onee mpocT 1o CBOMM CBORCTBaM OHOATOMHKIN ra3. MosieKy b raza He B3a- -
HMOIe’iCTBYI0T APYT C APYTOM, KPOME MOMEHTOB HETIOCPENCTBEHHOTO CTONIKHOBEHHA.
TloaToMy HX CpeAHAsA MOTEHUMAIBHAS DHEPrHsS Maa H BCA SHEPIHUsA NPeACTaBIAET
co60it KHHETHYECKYIO JHEPTHIO XA0THYECKOTO ABYIKEHHA MOMeKy. DTO CpaBe/in-
BO, €CIIH LIEHTP Macc Ia3a He ABHraeTcA.
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3 -
E, =5kT — aHeprHA ofHOrO atoMa. U = NE, =%kT PABIETHM M YMHOKHM

Ha p = maNA.

U=3NaNAT 3Ny -N,kT _3m oo , ECITH MCTIONb30BATS YpasHeHye Kna-
2 u 2 p 2p

nefipona-Menneneesa: U= 3 PV

BuyTpeHHAS SHEPTHEA OXHOATOMHOID Ia3a — TO KHHETHYECKasi SHEPrHsi MOCTYTIa-
TEILHOTO ABIKEHHS. B OTIMYHe OT aT0MOB MOJIEKY/IH JHIIeHK chepHIecKoii CHM-
METPMH, MOTYT BPAIATLCH.

Hostomy ana zuayxmdmnom rasa: U= g%RT

im
BryTpennssa sHeprus NPOH3IBOILHOIO HACANBHOIO rasa: U= EZRT .
HaMenenue BHyTpeHHeli 3HEPTHH ONpPeNeNsaeTCs JUIA HACATLHOTO Ia3a Tak:
AU=3T Rt AU=24T pr
2u ' 2 u :

II. oBTOpeHne H3YYEHHOIO

1. Kakue Tena Ha3KBAIOTCS MAKPOCKOIMYECKUMI?

2, Yto Takoe BHYTPEHHSS SHEPIHA? '

3. YeM oTAMYaeTCA BHYTPEHHSA SHEPTHA MACAILHOTO Ia3a OT PEaThHOTO ra3a?

4. OT KaKuX HH3MIECKHX BeTHUNH 3aBHCUT BHYTPEHHSA 3Heprus Teaa?

5. Mons Kakoro rasa — BOAOPO/Ia MIIH reJis — IYPH OJIMTHAKOBOMH TeMIrepaType HMe-

€T GONbIIyI0 BHYTPEHHIOO SHEPTHIO?

1I1. Pemenne 3anau

1. B cramsHOM 6a/0He HAXOHTCA re/mit Maccoit 0,5 kr mpr Temmeparype 10°C. Kax
H3MEHNTCS BHYTPEHHSS SHEPIUs FeJTHs, eCIH €10 TEMIepaTypa NOBRIcKTCA 10 30°C?-

Hano: Pememle

m=0,5xr; T =283K _ 3m

T,~303K ' ol R/ -——RT AU=U,~U,=3--RT, -——R(T -T,),

M = 4. 10-3 kr/Monb

R=831 Jbx/xmoms | [, _?'2._ RT,, AU=3Tpar,

1 ! 2u

Jx
e K 3 05
AU=| —JCMome el ap=3 —-8,31-(303~283)= 31,2x1'blc
£2-MOAD 2 410

(Omsem: 31,2 xJIx.)

Pemenue 3amau c. 266—267.
Homaurnee 3ananne

Ne 77, crp 223. 3apa4a 1.

JlononnuTenpuniit MaTepaan

M. B. Jlomonocos mucan: <Henn3as Taxxe OTPHIATh ABHAKEHHE TaM, TAC 7123 er0 He
sunnT, Kro Gyzner oTpuLUATs, 4TO ABUXKYTCS JIMCTHR M BETBH B JIECY IIDH CUJIBHOM BETPC,
XOTSI [JIA3AMM OH He 3aMETHT HHUKAKOro Apukenms. Kak 3eck H3-3a OTAANIEHHOCTH, TaK U B
rOPSIYMX TENAX; BCACACTBHE MATIOCTH YaCTHUEK BEHISCTBA, ABHXECHHE CKPBITO OT B3OPOBY:



Ypox 88, Pa6oTa rasa npH H30NpOLeccax 247

U3 tpynos anrmiickoro hyanka M xumuka PoGepra Boins «Koraa kyaHen nocnenHo
§ BBIKOBRIBAET FBO3/Lb HJIM KaKyi0-HUGY/b BElb U3 XKeJIe3a, METANT IIPH 3TOM HeOBhKHOBEH-
HO CHJIBHO HArpEBAETCA, U Tak KaK 34€Ch, KPOMe CHIIBHBIX YAAPOR MOJOTKA, HH4YeTo 0cobeH-
OT'0 HE TIPOMCXOAWT, TO-3TH YAAPEI IPUBOAAT YACTHUIIBI XKeNeaa B ABHKEHUE; keneao, Oyny-
YU IpeABAPHTENIHHO XOJIOAHBIM, AieaeTcs 61aroapsi BHYTPEHHUM ABHKEHUAM yacTil «[Ipu
BKOJIAYMBAHUH I'BO3JI5 B AEPEBO LUIAIKA €10 TOJIBKO MOCJe 60IbIIOro YUC/Ta YAapPOB MOJIOT-
Ka HeMHoro narpesaercs. Ho xoraa rsoans B6UT, TO A0CTATOMHO HECKONBKHX Y/apOB, YT0-
.. 68t HarpeTh iuJANKy. JIeHCTBUTENBHO, B IEPROM CITyYae Kak/hiil yAAP MONOTKA BrOHSET
. T'BQ3JIb § IEPEBO, IPOK3ROAS TAKMM 0GPA3OM NOCTYNATEBHOE ABHKEHHUE BCETO MBOJA 10
' M3BeCTHOMY HANPABIEHHIO, BO BTOPOM CAyuae, KOIZIa ABHXEHHE IBO3/A I1PEKPATHJIOCh, 3TH
. yAapel, He Gy (y4H CITOCOGHK HH K TOMY, YTo6bI Aauibllle BIOHATD IBO3Ab, HH K TOMY, YTOGb!
- Pa3BUTB €r0 Ha YaCTH, UAYT TOABKO Ha TO, YT0ObI IPUBOAHTE B ABUIKEHHE YACTHIIH TBO3LA,
2 9T0 JIBHKEHWE W COCTABJIAET CYN{HOCTh TEMJIOThIS, ’

¥pok 88. PaGora raza npu H3onpoieccax
Ilenv. chopmmpoBars nouaTHe paboTer rasa. Buisectu opMyny Anst pacueta pa-
60TH raza.

Xoz ypoka

I. IoerTOpenue H3yYEeHHOTO
1. Chopmynupyiite onpenenenne BHyTpeHHel 9Hepruy Tena.
2. 3aBUCHT I BHYTPEHHAS SHEPIYA TEa OT €T0 ABMXEHHA U NOJIOKEHNA OTHOCH-
TeNbHO APYTHX.Ten?
3. OT KaKux napaMeTPOB 3aBICHT BHYTDEHHAS IHEPrus Hl[CaJIbHOl'O rasa?
4. Kak uaMeHseTCA TEMIIEPaTYPa TeJia, eCTH OHO OT/AET SHEPTHH GOMblIe, YEM ITO-
Ny4aeT N3BHE?
5. Maitre onpeeneHHe yucna creneHeli cBOGOAL
6. Kak MOXxHO M3MeHUTh BHYTPEHHIOI0 3HEPTHIO XHAKOCTH, ra3a?
II. Msyyenue HOBOrO MaTepHana
Jlns pansHeiilero paccMOTpeH!Us TEPMOAMHAMMYECKHX IPOUECCOB HYKHO JETATb-
HQ UCCTIe[0BATD, B PE3Y/IBTATe KAKMX BHEIIHHX BO3JEHCTBHH MOXET MEHATBCS COCTOR-
Hue Jo6oit TepMoaMHAMHYecKOl cHCTeMBL. VIMeeTcA 18a CYIeCTBEHHO Pa3NHYHbIX BHAR
BO3/IefCTRHIA, KOTOPBIE IPMBOAAT K U3MEHEHHIO COCTOSHHA CUCTEMHI, T. €. K H3IMEHEHHIO
TEPMOJHHAMIYECKHX ITaPaAMETPOB — JaBJIeHud P, o0nema V, TeMnepatypst T, xapakTe-
puaytoux coctodgnre. ORHO U3 HUX — 3TO COBepIIeHUe PaboThi.
B mexanuke paboTa onpefienisieTcs, Kak NPOU3BENEHNE MOALYIEH CHIILL H IIepeMe-
IEHHS U KOCHHYC2 YIJIa MEeXRY HAlpaBieHHeM CUML H [lepeMelIeHus].
B TepMoanHaMpKe paccMaTPHBAETCs IepeMellieHNe YacTell MaKPOCKOTIMYECKOTO
Tena APYr OTHOCATENBHO Apyra. I1pu coBepiueHnH paboThi U3MeHsteTCs o6beM Tena,
CKOPOCTD TeJla OCTAeTCs PaBHOI HYJIIO, HO CKODOCTh MOJIEKY I TeJla (Ta3a) MeHAeTC.
Mensietcs u TeMnepaTypa Tela.
Pa6oTy raza MoXHO 3anucaTh B BHAe GopMynbi: A =+ p AV,
, IIpu paccmoTperun AV > ( ra3 coBepiuaeT HONOXHTEbHYIO pabOTY, GTA2€ET 3HED-
. THIO OKPY*aIOIIUM TeIaM,
Ixcnepumenm
InacTuKoBY10 GYTHUIKY HarHETAIOT, TaBJieHHe BO3AYXA B OYTHUIKE YBEIHYHBAETCH,
* ipo6xa BhisieTaet. [23 coBepmuin pabory u oxnaxuics, B GyTslaKe 06Pal0BAICT TyMaH.
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IIpn cxaTiH AV < 0, pabota, coBepuIaeMast Ta30M, OTPHNATeNbHAs. BuyTpentss
SHEPTHs ra3a NPH CKATHN YBETHINBACTCA.

Pa6ora rasa npu uzonpoueccax:

1.V =const = A = 0. Pa6ora ne coBepmaeTcs.

2. P = const.
Blla A P Ha‘r
P
Bl
v, v, v
Pue. 149 Puc. 150
Pa6ora rasa 4uCneHHO PaBHA ILIOWAMM [IPAMOYTONLHHUKA.
Pa6ora onpenenserca: A= Zrr -Inz’- .
M 14
Y.% Bl Rl

2

p,]h‘ Pl P lls

II1. 3akpensienne H3y4eHHOTO

1. TloueMy ras npu CkaTHH HarpeBaeTcsi?

2. Yemy paBHa paoTa BHEIHHX Ciul, AEHCTBYIOMMX Ha ra3?

3. Yem oTmuaercs paGoTa, coBepmacMasi BHEIIHHMH TelaMH HaJ Ta3oM, oT pabo-
THI Ta3a HaX BHEITHUMH TeJlaMH?

4. Cosepruaercs 11 paboTa B nIpoitecce H306apHOTO CXKATHA WK IPH PaCHIHPEHHH
rasa?

5. O6bACHUTS, Kak TpaduuecKH onpefeNsoT paboTy u306apHOro paclBpeHus
rasa? I1pu u3pxopHOM nporiecce? PaGoTy H30TePMHYECKOTO PacIIHPEeH U ras3a?
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“'IV.Pemenne 3a5ay
1. Bo3myx Haxomnrcs non aasaesveM 3-10° I1a u 3anuMaer o6beM 0,6 M3, Kakas

- pabota 6yner coBepIieHa MPH YMEHBIIEHUH ero o6beMa 10 0,2 M3?
Taso: Pemenne:
P = const Boaayx CKHMAIOT, CIeX0BATENBHO, BHEITHUE CHJIH COBEpIIa-
P =3 10°IIa; |1OT MONOXHTENBHYIO PaGOTY, 2 CaM a3 —~ OTPHIIATENBHYIO, TAK KaK
V, = 0,6 AV <0, A = PV — pabota Hagt ra3oM.

V,=02u. A=-3-10°-(0,2-0,6) = 1,2 105 k.

: BosMoxHo popMy My paboTy 3anHcaTh B TAKOM BHAE:

A=PAV =P (V, -V,), noKka3uBas TeM CAMEIM, 4T0 paboTa
BHEIMHUX CUJI IOJOXRUTeNbHA, (Omeem: A = 1,2 - 10° [Txc.)

2. Tas, pacmmpssics u306apHo, coBepRiaeT pabory 0,2 x[Ix npu nasreHun 2-10°
I1a. Onpexenurte nepBoHaYaNEHEI 06BEM ra3a, eCH ero KOHEYHHH 06beM Oxasancst
paBHEIM 2,5 - 10-3 m>. (Omgem: V, = 1,5 10°m* = 1,5 1)

3. Kakyo paboyT coBepuIaeT HeabHEIl ra3 B KOJIMYECTBE 2 KMOJB TIDH ero H3o-
6aprom Harpesanud Ha 5 °C? (Omsem: A = 83,1 kJIx.)

4. B muagHAp 3aKMoYeH KHCI0poA Maccoit 1,6 kr npu Temnepatype 17 °C v 1aBe-
Hum 4 - 10° 1. [lo kakoif TeMIIepaTypH HyXHO
1306apHO HArPeTh KUCAOPON, YTOOH paboTa 1o P 1040t
pacumpenuio 6xuta pasHa 4+ 10 Jx? (Omeem:
T,=386°Cumt = 113°C) +

5. Ha pucystke 152 npusesieH rpaduK 3aBHCH- 8+
MOCTH AaBJeHHS ra3a ot obbema. Hatiaure pabory s+

4

r23a Tipu pacrmpenun. (Omeem: A = 3,5 kJIx.) j’ ! !

6. Bo3xyx, 3aHMMalomuil pH AaBJIEHHN 8 I I
200 xTTa, 06Bem 200 11, M306apHO HAFPEH O TeM- 24681012 v
niepatyph 500 °K. Macca Bosayxa 0,58 xr. Onpe- Puc. 152

nenuth paboty Bosmyxa. Macca Mo Bo3gyxa
0,029 xr/monn. (Omeem: A = 4,31 - 10* Ix.)
7. I'az sanumMan o6vem 0,01 M3 u Haxomwica mon. L

manenuem 0,1 MITa npu Temmepatype 300 °K. 3a- ¢+ I—2 Puc. 153
TeM ra3 6bLI Harpet 6e3 uaMeneHus o6beMa 10 TeM- 5T

neparypwt 320 °K, a nocate atoro Harper npu nocro- 4 T T3,

STHHOM JaBsieHuH Ao Temnepatypst 350 °K. Haitnure ; I '

Pa6oTy, KOTOPYIO COBEDIINI a3, IePexXofid U3 mep- 44 E : '
BOHAYANBHOTO cocTosIHUA (1) B koHeuHoe (3). (Om- +————+— >
gem: A' =100 Jx.) 1 3456 V108,02

8. UneanbHnulil ra3 nepexoaut U3 COCTOAHUSA
(1) B cocrosiaue (4) Tak, KaK IOKa3aHO Ha puCyH- P10/
ke 153. Brtuncante paboty, coBepliaeMyio rasoM. 05 T
(Omeem: A = 2,4 x]Ix.) 04T

9. OmH MONb ra3a ePeBOMIUTCS U3 NIEPBOTO CO- g3 +
CTOSHHS BO BTOPOE BYMS1 CIIOCODaMH, COOTBETCTBY- 55 +
tomue um rpaduky la 11w 16 I noxasatsl HapucyR- +
Ke. B kaxoM cirydae cosepimaetcs 6ombmast paGota? ’

. ‘JoMamHee 3a7anne
11.78, 3amauu Ha c. 223 (2, 3).
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Vpok 89. Konuyecrso Tennorn
Henv ypoka: scnioMauTs niporece Temnoobmena.

«

Xon ypoxa

I. Hosropenne wayyennoro
1. [ToueMy raskl NPy CXKATHH HarpeBaloTCA?
2. Uemy paBHa paboTa BHELIHHX CUJI, AEHCTBYIONIMX Ha ra3?
3. CoBepiuaercs 1 paboTa B TPOLIECcce U306APHOTO CKATHS MM PACIIMPERUS ra3a?
4. ObBsacHUTe, KaK rpadMyecKy OnpefensioT paboTy H306apsOro pacmmpenss rasa?
5. Uenmy paBHa pa6oTa IpM H30XOPHOM nporiecce?
6. Kak onpeaensior paboTy H30TePMHYECKOro PaCUIMpeHHUs: ra3a’?
H. HayyeHue HoBOTO MaTepuana
V3aMeHUTHL BHYTPEHHIOK SHEPITIO ra3a MOKHO He TOMLKO coBepmast paboTy, HO 1
Harpepas ras3. .
ITponecc nepenaysn anepruy oT OHOIO TeNa K APYTOMy 6e3 coBepieHus paGoTH
HA3BIBAIOT TENI0OOMEHOM HITH TeIonepeaadeii.

Ternoobuen

JIyIMCTHIN TeruroobMen
(ranyuerme)

ITpu TennooGMeHe 3HePIUs BCera NepesjaeTcs oT 60Jiee HArPeToro K MeHee Harpe-
Tomy. O6paTHBIH TIPOIIECC CAMONPOU3BOBHO (CaM N0 ceie) HUKOTAA He TTPOUCXOIHT,
TO €CTh TeMnoofMer HeoGpaTUM. FHEPrus, nepefatHas CHCTeME WK ROy eHHasn CH-
CTEMHOI! IPH TerTO06MEHe, Ha3KBAETCS KOJTHYECTBOM TEILIOTH.

Hemoncmpayuu

1. CpaBHeHHe€ TEMNONPOBOAHOCTH Pa3NMYHbIX BellecTs. K mrraTubam moiBseiumnBa-
10T MEIHbII U CTEKISTHHBIA CTEPKHH OAMHAKOBHIX Pa3MepOB, IPHKPEILIAIOT MIacTH-
JIMHOM IBO3JINKH, H HarpeBaloT KOHIIEL.

2. Habmopenue TennoobMeHa B Boge. B k0a6y ¢ X0M0xHO# BOf0I OILyCKalOT «Map-
FaHIIOBKY» M HATPEBAIOT Ha crpToBKe. Habnoaor ABMxKeHE OKpammeHHOM BOLLL.

Konnyecrtso Tennorn o6o3nauaercs 6yksoi Q [/1x]. Ecnu cucrema (Teno) noxy-
vaeT Tero, To Q>0, ecan cucTeMa OTAaeT Temno, To Q<0. \

K TennoBbIM ABNEHAUAM OTHOCATCS:

1. HarpeBaune, oxnakaeHHe.

2. Ucnapenue, konaeHCaUns.

3. Kunenue.

4. TInaBneHue, KPUCTAILIH3ALMA.

TEILTONMPOBORHOCTE KXORBEHIHA

Tponecc ¢dopuya

Harpesahue wm Q=cmAt ¢ —~ yAemsHad TelnoemMxocTs semecrsa [x/war4dK],
OXJTAXKLEHHE m — Macca [xr], Af — u3menerme Temneparypsl [K]
Kunenue win Q=Lm L - ynesnvman Temwnora mapoobpasopaswa [[x/kr] -
KOHZEHCAIMS .

Hnasnenve wm Q=Iim 1 - ynemsnas TennoTa niannerus Bentectsa [ ha/xr]
KPHCTA/LTHIANMA

CropaHie ToIMBa Q=qm ¢ ~ YACJIbHAA TEILNOTA cropanus Tonmmsa [[x/xr]
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1. UTo Ha3KIBAIOT TEIUTONEpEAAYEH HAH TEILTO0GMEHOM?

2. YT0 Ha3MBAOT KOJHYECTBOM TEILIOTH?

3. Hanuumre Gopmyny ans NOACHETa KOMMYECTBA TEIUIOTHE, HEOOXOMMMOro A
HarpeBaHHS TeJIa HJIM OTAAHHOTO TeNOM HPH €r0 OXIaXAeHHH.

4. UT0 Ha3MBAIOT YAEALHON TEILIOEMKOCTBI) BEMECTBa?

5. UTo Ha3KBAIOT YAENLHOM TEINOTO! Napoobpasopanus?

6. UTo Ha3KBAIOT y/IeALHOM TETLIOTOM MIABNIEHHSA?

7.YTo HA3KBAIOT YAESALHOM TEILIOTOM CrOPaHNA TOIUIHBA?

4 . IV. Pemenne aana4

1. B xanopumerp ¢ rerioemxocthio 63 [ix/K 6bu10 Hamero 250 rMacna npu 12°C. nioc-

¥ e omycxanus B Mac0 MeJIHOTO TeNa Maccoit 500 1 pu Temmeparype 100°C ycranoaraach
. o6man remnepatypa 33°C. KaxoBa y/elbHAs TEIUIOEMKOCTh Macia. (2200 [P /xz K)

2. BuTopoil rasoBniif BofioHarpeBaTeNh MPOTOYHOTO THIIA ¥MeeT MOJE3HYIO MOII-

- nocrs 21 xBru KIIJT 80%. CxoNbKO BpeMERH OYIET HATIONHSATLCS BAHHA BMECTHMOC-

. Tbi0 200 1 Boftoit, HarpeToii B HarpenaTene Ha 24°C, ¥ KakDB PacxXoJt Ta3a (B JIMTPax) 32

. 910 Bpems? IIp# cropannu { M3 mpupoEOro rasa Begensiercs 36 MIIx. (16 mun, 120 1)

i

3. Kon6y ¢ 600 r Boxnt mpu 10°C HarpepawoT Ha crmproske ¢ KIIJ] 35%. Yepea

/» CKOIBbKO BpeMeHH Bofa 3axuriT? CKONAbKO BOAM €XeCEKYHAHO 00pamaeTc B nap
° 1p KuneHud, ecnu B 1 Mun cropaet 2 r cnupra? Ternoemkocets koabur 100 [Ix/kr.

(12 mun, 0,15 2)
4. Cxonbko apos Hao cxedb B neyke ¢ KT 40%, 906K w3 cHera, B3sSTOro mpu

_ Temmeparype 10°C, nony4urs soxy npu 20°C? (22 x2)

5. B cramsHoit cocyx Maccoit 300 r saymaau 1,5 1 Boaw nipu 17°C. B Boay onyctaau

- Kycox Moxporo ctera Maccoif 200 r. Korza cHer pacrasan, ycTaHOBHIACH TEMITEpaTypa

7°C. cxonbKo BogH 6BL10 B KOMKe cHera? (23 2)
HNomamuee 3aganve
11.78, 3apayu na c. 223 ( 4).

Ypok 90. Pemenne 3KcnepHMEHTANBHBIX 327124
IIem;: HAYYHTHCA PEOIATh SKCIIEPUMEHTANHBHWE 3aa4YH.
Xon ypoka

Knacc aennres Ha HECKOMLKO IPYIUL, Kaxkaf NodydaeT 3axanse (Haubonee nox-
roTosnennas — 6ea wHCTpyKTA®XKA).
1. IIpesen naMepenus repMoMeTpa pasen 50°C. Paspaboraiite cniocob usmepenns

* TeMHepaTypsl BOJAK B COCY/E, €CIH TEMIIEPATYPa NPEBHIIAET 3TOT Npefiel.

Boamooinoe pewenue. B cocynl ¢ ropAdeii BOAOI MOTPYXKAIOT TENO C H3BECTHOM

: YheJnbHOIE TeruroeMkocTbio, [focne HarpepaHus €ro IEpEHOCAT B KaJIOPHMETP C XOON-
: Hoii ofioit. Ucnonsays ypasHeHHe TEILTOBOTO 621aHCA, PACCYRTHBAIOT IEPBOHAYAIL-

li

HYIO TEMIIEPATYPY TENa, T.6. TEMAEPATyDPy BOAHL B cocyze. PesynstaT IpoBepsercs

¢ KOHTPOJNBHEIM TEPMOMETPOM 1 JEAETCS BRIBOL

2. B mpo6upKy HpHMEPHO Ha TPETh 00BeMa HACKINIAHA CBUHIOBaA APo6h, a OAH2

. TpeTb NpoOGHpKH 3aHATa Bofoil. B Apyroii Takoii Xke mpo6upKe HANMHTA OfHA BOJA AO
' TOTO Xe YPOBHA, 4TO 4 B Neproil. B xakoii ppo6ﬂp1<e BOJIA 3AKMIUT GhIcTpee?

Pexomendayuu. Jiyume narpeBats obe NIPoOGHPKH OJHOBPEMEHHO Ha COMPTORKAX,

; AQIOMUX OXHHAKOBOE IiaMs. JIpH 3T0M GHCTPOTa MOABOAA KONHIECTBA TEIVIOTH K
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KaxJo#H mpo6upke oauHaKoBast. [IpH pelIeHHH cOMOCTAaBAAIOTCS YAEAbHBIE TETLIOEM-
KOCTH, a TaKXe TWIOTHOCTH BOXH U cBuHua, [TponoauTes TeopeTueckuil ananms.

3. Vi3yunTts npuHLHn AeifcTBusA TepMoca. [IpOBeCTH OIKT, HILTIOCTPHPYIOmHi 3a-
BHCHMOCTb CKOPOCTH YTEUKH TEIUIOTHL O BpeMeHeM Yepe3 CTeHkH TepMoca. Hauep-
THTb Fpacpuk aT0H 3aBRCHMOCTH. Kak namenuTcs rpaduk, €CIH HCMOMIL30BaTh BMECTO
TepMmoca baHKy?

Pexomenoayuu. B repMoc 3a1MBaloT KUNATOK (co6M0RaiTe OCTOPOXHOCTD), Ma—
MEpSIOT TeMIIepaTypy *KHAKocTH Yepe3 {0 muH, 15 MuH, 30 MUH B cTpoAT rpaduk 3a-
BHCHMOCTH TEMIIEPATYPHI OT BpEMEHH.

3arem B 62aHKY 3aTHBAIOT TAKOH JXKe MacChl i HaYalbHOM TeMnepaTyphl Boxy. M mo-
BTOPSTIOT M3MePEHHUsT BOJ(K Yepea Te xe MPOMEXKYTKH BpeMeHH. BrriepunBaloT HOBRIH
rpacHk Toit xe 3aBUCHMOCTH H COTOCTABMSIOT XOA IPadhHKOB, O6BACHAS HX OTIHIHE.

4. B craxan ¢ ropsueli BOO# ONyIEHK iBe MPOOHUDPKH: O/lHA C TIECKOM, JpyTasi C
JpeBecHRIMU OmHIKaMH. Mcnons3ys TepMoMeTpH M ceKYRAOMep, CPaBHUTE TEILIONPO-
-BOJTHOCTB TIECKa ¥ JIPEBECHRIX OIMJIOK B PHIX/IOM H YILIOTHEHHOM COCTOSTHUY.

5. IMes criupTOBKY M JiBa OXHHAKOBHIX NapachHHOBHIX HIApHKa, IPOBEPHTH 33BH-
CHMOCTb CKOPOCTH Tepe/Iayil TeTUa OT TLIOLIAAY COPHKOCHOBEHHS HAaTPeTol n1acTu-
HE! ¥ HeHarperoii . [locTpouts rpadnmc JlaHHOM 3aBHCHMOCTH.

JlomainHee 3ajjanHe
IL. 78, 3agaum Ha c. 223 ( 5).

. Ypok 91. Pemenue 3anay
Ileas: HayuuTHCA PEIlaTh 3aRaYH.

Xoz ypoxa

1. B Bespo nasuto V=5 11 BogsI, TeMnepaTypa kotopoi t =9 °C. Cxonbko MTHTPOB
KHIIATKA V, HY>HO I0JHTb B BEIpO, YTOGH TeMIepaTypa BoJut cTafa t=30 "C? AtMoc-
theprioe nasaenne HopMaibHoe. TerI006MEHOM BOABE C OKPYKAIOEHMH TeNaMH pe-
Hebpeysn.
~ 2.TIocne omyckaHuA B BOXY, UMeloImyio TemnepaTypy t,=10 °C, Tena, Harperoro 10
t,=100 °C, yepea HeKOTOPOE BPEMSt YCTaHOBHIaCh OIMHAKOBast TeMIieparypa t,= 40 “C.
Kaxoif craner TemiiepaTypa t BoAbl, eclii, He BMHHMasl TIEPBOrO Tela, B Hee OMyCTUTh
elme Of[HO TeNo, TakXe Harperoe 10 t,=~100 *C? TenncobMenom ymoMaHyTHIX Tel H
BOJHI € IIPOYHMMH TeJTaMH NpeHebpeys.

3. JInsa onpeneneHNus yAENbHOIN TEILIOEMKOCTH METAJLTHYECKOTO CILIaBa TPOU3BO-
TATCA Cllexytomuit ONKIT: 06pazen cIiaBa Maccoit m= 200 T norpyKaeTcs Ha AHTeNb-
HOE BPeMs B KHUIIIYIO BOIY, TemIepaTypa Koropoii t=100 °C, a 3aTeM 6nicTpo nepe- -
HOCHMTCSI B TEILIOK30NAPOBAHHBIN KAIOPHMETD, cozepxautuii m =300 r Bozs! IpH
temnepatype t,=20 "C. B peayaurate Temmeparypa BOAN B KalOPHMETPE BO3PACTAeT
Ha At=30 °C, nocJe yero poct ee npexpaiaercs. HaliinTe yaeneHyIO TENIOEMKOCTD
obpa3tia. YaennHast TEIUI0EMKOCTb BOJR! c!=4200.Z[>|c/(1cr-K). TernoeMKoCTBIO KO-
pUMeTpa NpeHeOpeyb. -

4. B xanopumerp nomecrunu m =0,3 xr Boxs npu TeMnepatype t,=80 “C u Kycox
72 Maccoit m,=100 r u Temnepatypoif t,= - 5 "C. Haiitit xoneuHylo TeMneparypy t
CMecH. YleNbHble TEMIOEMKOCTH BOJEI U JIbJa PaBHBI COOTBETCTBENHO: ¢, ~2100 k/
(xrK), u ¢,=4200 [[x/(xr K), yaenbHas Tennora NiasieHns apaa l= 3 3 105 Tx/xr.
Temxoemcoc-rmo KaJloOpAMeTpa npeHeGpeys.
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i 5. Kakoe komuuecTso Q TEMOTH creayeT cOOOMUTL M=5 KI' Mefu, B3ATOH Mpu
gemneparype t, =13 °C, 4TOOH HarpeTs ee 0 IUIABJeHUs U PaclIaBuTh? TeMmepaTypa
aB/enusa Mean t,=1083 °C, yaenasnas remnoeMkocts Mean c=390 [ix/(xr K), yrenn-
§ast TeTLnOTa [IJIaBJIeHPIH mean 1=1,75-10° J{x/kr.
gﬂf 6. Ha narpepatesin IoCcTaBUIIH OTKPHTHI cocyn ¢ Bonoit. Yepes t =40 Mun moce
;lxa!xa.na KHIIEHUs B COCY X A06aBUIM BOJLY, MACCa KOTOPOIi paBHa Macce Bmcnnenmeﬁ 3a
#ro Bpems Bojbl. [Ipn HEMaMEHHRIX YCIOBUSX HArpeBa BoJIa B COCY/le CHOBA 3aKHIIeNa
mycm t,=3 Mun. Kaxopa Orista iepBoHayanbias TeMneparypa t 1o6aseHHOMN BObL?
M(e.nbnaz TErI0eMKOCTb BORH ¢=4,2-10° JDx/(xrK), yaenbHas Teriota napoobpaso-
mmm Boabt r=2,26-108 i /xr, amoc(bepﬂoe RaBneHne HopManbHoe, [ToTepsiMu Ten-
3#a npene6peus.

7. CtanbHOI OCKOJOK, afas ¢ BucoTH H=500 M, nmen y nosepxHocTH 3eMun
‘ekapoctb v=59 M/c. Ha ckonbko /It MOBBICKIACH TEMIEPATYDPa OCKOJKA, ECH CUM-
¥aTh, 4TO BCA paboTa CHJI CONPOTUBAEHUS BO3JLyXa MPHBENA TOALKO K HarpeBaHHUIO
OcKosKa? YiennHas TerwoeMKocTb ctamu ¢=460 [Ix/(xr-K). Yexoperue ceobonHoro
pageHus g=10m/c2.

8. ITpu U3roTOBIEHHUS JIbJia B XONOMMIBHHKE NOTPeGOBaNOCh t,=5 MUH, 4TOGH OX-
AaquTh BORy oT t,=4 °C u eme t,=1 uac 40 Mun, yTo6H npenpa'mrb ee B el Onpeze-
NUTE U3 3THX AAHHKIX YAEIHYIO TEILOTY [U1aBaeHus | nbaa. YaensHas Tel10eMKoCT
BOIH ¢ = 4200 [{x/(xrK). CunraiiTe, 4yTo B IpOLECCE OXNVKAEHUA BOJEI U €€ 3aMOpa-
"3HMBaHHA CKOPOCTb OTBOJIA TeILIa GbUia MOCTOAHHOM.

9. CeuHIOBas MyJA YIAPAETCS O MPENATCTBHE H OCTaHaBAMBaeTcs. CKOPOCTh
nynu nepen yaapom v=330 m/c. Kakas yacts Dm/m nynu pacniaBuTcs, eCiv BCs
TEeILIOTa, BHIENSTIOUasics ITPH YAape, MorolaeTcs myneit? TeMneparypa myu me-
ped yaapoM t,~27 °C, yAenbHas TeII0eMKOCTb cBHHLaA ¢=125 [l /(kr-K) u yrean-
HAS TemaoTa MiaBiaeHus cBUHNA [=2,5-10% [Ix/Kkr. TeMmepaTypa ILiaBA€HUA CBHH-
na t=327 °C.

10. VimeeTca m=1 Kr BoakI, NepeoxnaxaeHHoO#H Jo t,=-10 °C. TIpu HexoTOpOM Bo3-
MYIHEHHH YacTh BOARI peBpaiaeTcs B e ¢ Temmeparypoi t,=0 °C. Kakopa Maccam,
.ofpazosapmierocs AbAa? YaenbHas TemiaoeMKocTs Bogu ¢=4200 Mx/(xr-K), yaens-
Has TEINOTa IUIaBJaeHus abaa 1=3,3-10° Tx/xr.

Homamuee 3ananne
I1. 76-78.

Ypok 92. I 3axon "repmonuﬂamnxu
Hens: chopMyaupoBath I 3akoH TepMOAMHAMHKH.

Xon ypoka

§. IlosTopeHHe M3YYEHHOTO
1. Kak MoXHO 1ipeo6pa3oBaTh XaoTHYECKOe IBIXeHNe MOJIEKYJ ra3a B HANpaBJeH-
Hoe JIBUKeHHe MaKPOCKOIMYECKOrO TeMa?
2. OT xaKMX BeJIM4HH 3aBICUT paboTa, coBepmiaeMasi CHIIOH aBJieHUs rasa?
3. Kakyio no 3HaKy paboTy COBEpIIaeT ra3 Py PacuINPeHHH U U CKATHH?
4. Kakoii reoMeTpHYecKuii CMLIC uMeeT paboTa?
5. a3, 3aBuMaroluii 00beM V, 1 HMeloHINit ZaBaeHNe P, PaciIupserca A0 o6beMa
: V, onuH pa3 uzo6apHo, apyroit — uaorepMuuecku. B kakom cryvae pa6ora pac-
mupeHus raza 6onpuie? JlokaxuTe OTBET rpadbuyeckH.

e
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1. JlaGoparopuas paGora «Brrucienue naMenemns suyTpenneit sneprm Teaa npn
coBepmennH paGoTni»

Hpubopvs u mamepuanve: 1) npobupka xvuMIryecKas, 3aKpuTas npobkoit; 2) TepMo-
MeTp Jaboparopumi ot 0 o 100 °C; 3) wuaHHAD H3MepHTENbHBIH ¢ HocHKOM 100 MM
€ XONORHOM% BOXOH; 4) MmeT Gymary; 5) TaGnuna «YienbHas TEII0EMKOCTb BEMECTB..

Hopsdox evmonnenus pabomn

1. Haneiite 8 npoSHpKy Hemuoro Bozin (8-10 r) M n3MepeTe ee TeMnepatypy.

2. 3akpoifre npoGHPKy 1poGKoit U 3apepHATE B 6ymMary. IHeprAYHO BCTPAXHBaiiTe
BOXY B nipobHpKe B Tezenne 30-40 c.

3. O1kpoiiTe NPOGHPKY H CHOBA H3MEPLTE TEMIEPATyPy BOARL

4. BuryncanTe n3MeHeHHe BHYTPEHHe! SHepIuM BOH.

5. PesyanraThl n3MepeHnil ¥ BRYUCIEHHH 3aANMTE B TETPalb.

6. OTBeTLTE Ha BOTIPOCH:

— Kak namMensurach BHYTPeHHSAS 3HEPTUA BOAHL BO BPEMSI OIIKITa?

— KaxnuM cnocoGoM Bhl H3MEHSAIHM BHYTPEHHIOO SHEPTHIO BOXH B OIBITE ?

— 3avem ipobHPKy € Boxo# BEOGXOAMMO GHLIO 3ABOPAYMBATH B GyMary BO Bpemsi OIbira?

— Yo MOXKHO CKa3aTh O 3ABHMCHMOCTH U3MEHEHHsI BHYTPEHHE! 3HEPruM Tea oT

COBEPmIEHHOMN paboTH? .
1. Miayyenne HOBOro MaTepHana o

Hcropuyeckuit mponecc H3yuYeHHs TEIUIOBHIX ABJIEHHH, NpHBeAnHii K hopmyan-
POBKE 3aKOHA COXPaHEeHWsI SHePrAH, GbUI JUTHTEALHEIM H TPYAHKWM. Paznmunsl 6su1u
METOAR MCCHAEROBAHHSA TEIUIOBLIX ¥ MEXaHWYEeCKHX ABJIeHHH, cnoco6n HamepeHns
€JIMHMI| TAKUX BEJHYHH, KAK KOJIMYeCTBO TEILIOTH H paboTa.

ITporpecc B IO3HaHMH NPHPOAKI TEIUIOTH GLLI IOCTHIHYT, KOrAa 610 JOKa3aHo,
4TO IpH TennooOMeHe COXPaHAETCS SHEPTHA.

Harpesanne Tela MOXeT IPOMCXOAHTH 6e3 cooOmeHNs eMy Kakoro-an6o komuye-
CTBa TEIUIOTH, a TOJILKO 32 CYET COBepueHHs paboThl.

B 6onpmvx Macmrabax Takoe sBnerue Habmonan B 1798 1. B. Pymdopa. IIpu ceep-
JIEHHH ITyLIEYHOI0 CTBOJIA, KOTOPOE MPOM3BOANIN C HOMOMIBIO JOWAAEH, BPAMABmNAX
6Gonpmoe cBepno, Pymbopz ycnesan BCKUIATATH HOCTABJIEHHB HA CTBOJ KOTEX C
Bozo#. Pymdopa mpeanonexin, 4To BOJA HarPEBaeTcs B IPOLECCe COBEpPMaeMOH ipy
cBep/IeHHM PaGoTHL.

Hcnonb3ys cyxue KycodKku AepeBa, MOXHO JOGKTH OTOHD, T. €. HarpeTh IEPEBo 0
TeMIIepPaTypHl, NPEBHINAIONIEH TEMIIEPATYPY €10 BOCILIAMEHEHHSI.

Bce nepeanciennnie MpUMePH NOKA3ATH, YTO KOJIHYECTBO TEILTIOTH COXPAHACTCHA
TOJBKO IpY TerI006MeHe, KOrza He coBepmaeTcst paGorta. Koxmuecrso Tennorst npen-
cranasier co6oi Benuy1Hy, poACTBeHHY0 pabore. [loBHIIeHHe TeMIepaTypH Tela MO-
eT GHITb BRIIBAHO KaK COBepIIeHHeM paGoTH, Tak 1 NepeAayell KOMYECTBA TEILIOTH.

KoHyecTBo TEIUIOTH, KaK M PaboTy, Hajlo CYHTATh MePOH H3MEHEBHs 3HEPTHH
CHCTEMBI H BHIPaXaTh €€ B TeX JXKe eAMHHLAX, YTO U PaboTy, T. €. B DKOYJsX.

B cepeanne XIX s. JI. JIoyneM 6HJIA ITPOBEJEHN NEPBHE OIMKTH, JOKAIHBAIO-
IHe 3KBHBANIEHTHOCTD KOJHYECTBA TEILIOTHI, IEPENAHHOTO Teny, H paboTH.

B MexaHKKe 3aKOH COXpaHeHHs GbUT mosydeH H3 3akoHoB Hblorona, O6mmit 3a-
KOH COXpaHEHMS SHEpTHH, BKIIOYAIONMit Bee ee GOPMH, ARJISETCA ONLTHHM 3aK0-
HOM. OH GBUI OTKPHT HeMelKHM ydeHnM P. Maiiepom B cepeante XIX Beka, aHrnuii-
ckuM yuenniM /1. JlxoyneM ® momyuun HauGonee MOMHYIO TPaKTOBKY B TPYAax
HeMelkoro yuenoro I. [exsMrossiza.
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" Haspanue Ipadmx 3amnce | Mamenerve | (DH3ugeckmii CMBICA 3aIACH
 gponecca 3aKoHA | Biyrpenneii | I saxona TepmomMHAMUKY
SHEPIUH

AU=Q | AU>0 |BHyrpenuss sHepras rasa
YBEJIMYHBAETCS 32 CYeT MOJ-
BOMMOTO TewIa

AU=-Q AU<0 Bryrpemusa snepras rasa
YMEHbINAEeTCS 32 CYET TOro,
4TO Ia3 OTAAeT TeIUIO OKPY-
xaomest cpene
H3zorep- Q=A, AU =0 |[Bce nepeaannoe raay Temio
Myreckuit MJET HA COBEPINEHHE M K€
T=const pabort.
A..=-Q| AU=0 |Iipn cosepmennn paGoThi
BHEMHEHMW CHIaMH Ia3 OTAR-
eT TeIUI0 oKpy&ameil cpefie
V3obapauiit | Harpenarme Q=AU+A | AU>0 |Tlonsommoe X raay Terio
'] P=const (pacmvipenue) MIET Ha yBeJ4eHHe ero
A>0, Q>0 BHYTPeHHel 3HEPINH U Ha
> e Zo COBepILIEHHE ra30M paboTs
1. 2
i v,
Oxnaxaenue AU=-A-Q] AU<0 |BHyTpennss aneprus
(cxarne) YMEHbBIIAETCA 33 CeT TOrO,
A <0,Q<0 YTO HaJl Ta30M COBEPIIAETCS
pabora u ra3 OTAaeT TEILTO
By, pQ . OKpyxaiomei cperie
-
v,
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Anuabarsahk | pacmvipenne AU=~-A AU <0 | BryrpenHsas sHeprus rasa
Q=0 YMeHBII2eTCR 33 CYET TOro,

TO CaM T'a3 coBepmaeT pabo-
Ty. ['a3 oxnaxpaeres.
au=A_, |[AavU>o0
I 3akon TepMONHAMKKK
AU=A+Q

W3Menenue BHyTpeHHell aHepTHH CHCTEMBI TIDH [IEPEXOjie €€ U3 OZHOTO COCTOs-

HHsl B IPYTO€ PaBHO CyMMe PafOTH BHEWHHX CHJI H KOJIHYECTBA TEILIOTH, NlepejaH-
Holt cucTeMe.

Q=AU+A
KosnuecTBo TemnoTH, NepefiaHHOE CUCTEMeE, HAET Ha M3MEHEHMe ee BHyTPeHHel

3HEPTUM U Ha COBEpmERUe cUcTeMok paboTe Haj PHEIIHMMHM TeaMH. -

V.

V.

TIpumenenre I 3akoHa 115 H30MpoLeccoB (cM. Tabauny).

IoBTOpenHe K3yueHHOTO .

1. Kak opMyIHPYIOT 3aKOH COXPaHEHUS SHEPTHHA?

2. B ueM COCTOHT 3KBHBANEHTHOCTb KOJIMYECTBA TEMJIOTHI, MEXaHHYECKOH PaGoTH,
3aTpayeHHOi SHepruu?

3. UTo Ha3HIBAIOT NEPBHIM 3aKOHOM TepmomHaMukn? Kak sanuceBaiot 1 popmy-
JHPYIOT 3TOT 3aKOH?

4. Kak sanucrIBaeTcs NepBrIif 3aKOH TepMOAMHAMUKH TS U30TEPMIYECKOTO, H30-
XOpHOTO, N306apHOTO 1 aguabaTHOro npoueccon?

5. Kaxoit niporiecc HasbiBasor aguabaTHeiM? [TpH KakuX YCIOBHSIX OH OCYHIECTBISAETCA?

Pemenue 3axau

1. TIpH H30TEPMIYECKOM PaCIIMPEHHH WICATLHHM Ia3oM coBepiieHa pabora 15

kJ[x. Kakoe xonuuecTpo TeILTOTH CO0BIEHO rasy?

Jano: Pemenne:
A=15x/{x=15-10*Tx Ipu uzorepmiryeckom npouecce (T = const) BHyT-
T = const PeHHSAs 3Heprus ra3a He MeHsercs, To ects AU = 0. Tor-

OH

JAa Ta3 CoBepllaeT MeXaHUYeCKy1o paboTy 3a c4eT co0b-
Haitrn: Q - ? lmex-moro €My KOJIHecTRa TEIUIOTRE: Q =~ A.

Tarm 06pasoM, rasy COOBIIEHO KOHYECTBO TEIUICTH, pastoe Q = 1,5-104 i = 15xJDx.
(Omeem: Q = 15 x/Ix.)

2. B 3akpnitoM 6annoHe HaxOABTCs ra3. TIpyu oxaaaeHHN er0 BHYTPeHHsS 3Hep-

rUsa yMeHbiuaack Ha 500 k[[x. Kakoe konnuecTso TennoTs otaan ra3? CoBepIuii i

pabory?
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Hawo: AU =-500 11)1(',' Pemenue:

- Ta3 Haxo/MTCA B 3aKPHITOM GanoHe, CleA0BATENBHO,
Halimu: Q-2 A-? |06‘b6M rasa He MeHAeTcH, To ectb V = const 1 AU = 0.
Tas paboty He coBepuraet, . K. A=P AU =>A=0.
t.  Tornanpu uaMeHeHHH BHYTPEHHeR SHEPTHH a3 OTAAET KONMHYECTBO TEIUIOTH, PaB-
faoe Q = - 500 [ (3HaK «-» OKA3BIBAET, YTO Ia3 BRLIENSET KONHIECTBO TEILIOThI ).
. (Omsgem: Q =-500 [Ix; A=0.)
' 3. BaiuncanTe yseauueHne BHyTpeHHelR SHepruM Kucaoposna maccoit 0,5 xr npu
4 nsoxopuom HOBKIIMEHHHM €T0 TeMepaTyphl Ha 15 °C.

C, =920 Ixc/xr . °K |nach 3a cueT MOMy4eHUs KOXHYECTRA TEILIOTH.
Ha AU -7 | Iéom(x:qenflmzo—rremom , IONy4eHHOe KHCIOPOJIOM:

rne C, — yReabHas TETLI0EMKOCTD KHCAOPO/Ia IPH HOCTOSHHOM JARJEHHH (Haxo-
JAT U3 'raémm)

Caenosarensio, AU = C -m - AT, AU 920 0,5 - 15 = 6900 qx.

(Omsem: AU = 6900 Ib:c = 6,9 kJx.)

4. B nunuHape nog nopiuteM HaxoauTcs 1,25 kr Boagyxa. Jlnd ero HarpeBaHus Ha
4°C nipu DOCTOSHHOM A2rAeHUH GrLno 3aTpadeno 5 K]k rernorsr. Onpeennte name-
HeHHe BHYTpeHHeH 3HepTrHH BO3XyXa, MOJIApHasA Macca Kotoporo 0,029 kr/Mouns.

(Omsem: AU = 3567 [l = 3,567 xJIx.)

5. B Tennon301upoBaHHOM UIHHADE C HOPIIHEM HaX0AUTCA a30T Maccolt 0,3 xr
npu temnepatype 20°C. A3oT, pacuupsacs, coepuizer pabory 6705 JIx. Onpene-
& JIUTe H3MeHeHHe BHYTPeHHelf 9HEPTHH 230Ta 1 €T0 TeMIIEPaTyPy IToCTe pacIHHpeHus
» {C,, = 745 [Ix/xr - °K)

Hano: m = 0,5 xr Pemenue:

§ V = const CornacHo nepoMy 3aKoHY TepMOAMHAMUEKI: AU = Q + A
¥ At=15°C PaBorarazsa A=PAU =0, T. k. V = const, AU = 0.

i AT =15°C To ecs AU = Q — BHYTpeHHSA 2HEPIHA Fa3a YBEIHIH-
;

BT ey

e

JNano: m = 0,3 kr Peutenue:

t=20°C Pacimmpense a30Ta NPOUCXOAHT B TEILIOM30THPOBAHHOM

T,=293°K LUIMHEDE, T03TOMY Q = 0 — HeT TerUioo6MeHa ¢ OKPyXalo-
= 6705 Ix meit cpeiolf B OEPBRIil 3aKOH TEPMOANHAMUKY IIPHMET BHJT:

C, =745 Ix/xr-°K AU = A =-A,rne A — pabora BHemHpX cux, A’ — pabora

CHCTEMH.
Hafmn: AU - ? CiretoBaTeIbHO, BHYTPEHHAA SHEPIrUA ra3a PH paciy-
T,-? peHuH ymenbitaercss Ha 6705 JIx, 1. e. AU = -670 JIx. Tax -

. KaK Mepoil H3MEHeHUsl BHYTPEHHEH SHEPIHH ABNSETCH KOAHYECTBO TEILIOTH, TO
AU=C,mAT, wmn AU=C,m(T,-T)= C;'mAT, - C,m AT, otxyza

AU+C,,m7; T = HC +0K
—_—_ 1 Ty
Com 42'1{

¢ (Omsem: AU = -6705 [x; T, = 263 °K; (t = -10°C).)
H 7. JIna n306apHOTO HarPpeBaHKA ra3a, KOJHYECTBO BeuecTBa Kotoporo 400 Mons,
. Ha 300 °K emy coo6munn komriectso Tennoral 5,4 MIIx. Onpeneaure paborty raza u
npHpameHHe ero BHYTPeHHel SHeprum.

(Omsem: A = 9,972 - 10° Ix; AU = 44 MJx.)

T,=

Y

g

9 B. A. Bonkon, 10 xn.
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Jomawnee 3aanue

I1. 80, 81. 3amayn c. 223 (9-10).

Jonommrensnnii MaTepuan

HAxcetimc Mpecxomm Jxcoyas (1818-1889)

Popuncs xoyns 8 Manuectepe 24 nexalpsi 1818 r, no npodeccun 6511 nupoBapom,
Tepsuie paGoTsi ixoyas B HUIMKE CBA3AHBL C U306PETEHHEM 3IEKTPOMATHHTHEIX alnapa-
TOB, KOTOPhie ORI APKVIM IPUMEPOM NPEBPAIlAeMOCTH PUaHUeckux cul. [xoyns 6uin
HpEKpacHKM SKCepHMeHTaTopoM. Mccnenys 3akonst BRIENEHHS TEILIOTH SJEKTPHYEC-
KUM TOKOM, OH TIOHSL, YTO OMBITHI C TANTBBAHHYECKHMH HCTOUHHKAMH HE JIAI0T BOIMOXKHOC-
TH OTBETHTD Ha BONPOC, KAKOH BIUIAK B HArPEB NMPOBOAHHKA BHOCHT IEPEHOCHMAN TeIUIoTa
XHMHYECKHX peakiuii, a Kakoif — caM ToK.

B peayJsrate MHOTOYHCJIEHHBIX ONKITOB J{XKOYIb JIDHITIEN K BRIBOAY, YTO TEILIOTY MOX-
HO MOJIYYATH C MOMOIIBIO MEXaHHYECKUX CHIL

B 1843 r. J{c0ysib Haules1 MEXaHHYECKUH SKBUBAJIEHT TEILTOTH. 3Ty BeJIMUMHY BIIOCHEA-
CTBHH OH OIPEJEJILT PA3MHIHBIMH ciocobamu. OnkrTs! J{KOy st HPOCTHI 110 HIEE, HO B KAKIOM
U3 HUX MOXKHO HAlTH KaKy10-HUOY b SKCIEPUMERTANLHYIO TOHKOCTE. Hanpumep, B nocensiem,
0 KOTOPOM 1WA PeYb, A1 TIPEA0TBPRIEHHS ABIDKEHUS BCel MAcChl BOJIH, K GOKOBBIM CTEHKAM
KAJIOPUMETPA B PATNATBHOM HANPaBNeHuy OBUIK NPUKPETUIeHR! YeThIPE PANA IUTACTHHOK; B
LIeJISIX TEMIOU30ANM METAUTHYECKAA OCh PA3JIEEHA HA JiBE YACTH AEPEBAHHBIM IHUTHHAPOM.

JIxoynb BHec 60MBIIOIM BKIIA B KHHETHYECKYIO TEOPHIO A30B, OTKPHIB BMecTe ¢ Tom-
COHOM ahdexT HIMEHEHHS TeMITepaTypH Tasa NIpH ero pacluperuu (Sdgexr Jxoyns-
ToMmcona). M3 pabot Koy HEMOCPeRCTBEHHO CAEOBAIIO, YTO TEILIOTA He ABMNAETCS Be-
WIECTROM, YTO OHA COCTOMT B JABHXXEHUH 4acTHI. BCe 5T0, HECOMHEHHO, CTIOCOGCTBORANO
YTBEPRIEHUIO H IPH3HAHHIO 3aKOHA COXpAHEHUS H fIPEBPAIeHUs SHEPTHH, OTKPHTHE KO-
TOPOTO ABWJIOCH BeJIHaiininM 3aB0epanneM Haykn XIX .

3HayeHe 3TOTG 3aKOHA NS HAyKU TPy/IHO lepeouenuts. Ha ocHose 3akoHOB coxpane-
HMS, ¥ B YaCTHOCTH 32KOHA COXPAHEHHS U MPEBPAIleHHA IHEPTHH, B HAYKe W TEXHUKE [po-
M3BOJATCA PA3AHYHRIE PACYETHI, TPEICKa3bIBAOTCA HOBBIE 3(UPEKTH H ABNEHMA, C MATEPH-
ANVICTHYECKHUX TIO3HIHI OLIEHUBAOTCH OTKPHITUA. ECAH, CkaxeM, HOBas TEOPUS WM POEKT
HOBOI! YCTAHOBKH HE NPOTHBOPEYAT 33KOHY COXPAHEHHS W NPEBPALlEHHA SHEPTHH, TO 3TO
CYXHT YOeAUTENBHBIM APTYMEHTOM B MX TIOJB3Y.

Hcropra PUINKH HMea 1eNi0 C COTHIMH Pa3HOOGPA3HBIX, TIOPOI0 O4EHB OCTPOYMHEIX
MalliVK, IPEATOMNEHNBIX PA3HKIMH ABTOPaMH B Ka4eCTBe BeUHOTo ABuraTes. CeronHs HaM
SCHO, 4TO paBOTATH OHH He MOTJH, M50 X CO3AaHME TIPOTHROPEUHIIO 3AKOHY COXpaHEHHA U
npeBpanienis 3Heprii. BoT nodeMy ceroaisist MeI TOBOPHM 0 GOMNBIIOM METOAOTIOTHYECKOM
SKBHJIHCTHYECKOM 3HAYEHHH 3aKOHa coXpaHeHHs 3nepriH. OH YKa3biBaeT Ha METo [ MCCie-
JIOBAHHS, OH A2ET HaM BO3MOXKHOCTH MPEACKa3aTh HOBOE.

Ypox 93. TeroBnle ABUTATETH
He}lb.' Pa3pACHUTH NPUHIHIT ].IeﬁCTBHH TENJAOBOTO JBUTraTENA.

Xopa ypoka

1. Tlosropenue uayuenHoro >
1. Kax onpeznenuTs u3MeHeHHe BHYTPEHHEH SHEPTHH CUCTEMBI COTIACHO NEPBOMY
3aKOHY TePMOAMHAMHKY?
2. Ha uro pacxofyercs, cOriacHo | 3aKoHy TEpMORHHAMIKK, KOANIECTBO TEILIO-
THI, IOJIBE/IEHHOE K CHCTEME?
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3. Kakoii nponecc HaswiBaeTcs axpabarmueckum?

i 4.Chopmymupyiite I 3aK0H TepMOXHMHAMUKHY /IS aftnabaTHOTO IPOIECCa.

:  5.3acuer xakoll 3HepruM copepmaercs paboTa NpH aAHa6aTHYHOM PaCIIMpEHHM

! rasa?

6. IToyeMy npu agHabaTHOM PaclIHPEHHY TeMIIEPATYPa Ta3a NARAET, & IIPH CKATHH
BO3pacTaeT?

" II. Miay4enHe HOBOTO MaTEpHANA

3anacki BHyTpeHHEH S3HEPIUH B OKE2HAX H 3eMHOH KOPE MOXHO CHHTATh IIPaKTHyec-
Kn HeorpanuyennnMH. Ho pacnonaraTs aanacamu Hepocratouso, Heobxonmmo 3a caer
3HEPriH YMETh NPUBOAMTSH B fefCTBHE YCTPOICTBA, ciocobHkie coBepmiaTs paboTy.

Bonbirast yacts gpuratenelt Ha IWIaHeTe — 3TO TeILIOBHIE ABHTATeNH, T. €. yCTPOH-
CTBa, PEBPatialonMe BHYTPEHHIOW 3HEPIiio TOILIMBA B MEXaHWIECKYI0 SHEPTUIO.

dxcnepumenm -

Ha anexTponinTKy NOCTaBleH BHICOKRI xmMuuecknil cTakan ¢ Bopoll. BuyTpn
BOJH! HAXOAMTCS NIepeBEepHyTas NIPoGHPKa, YaCTHYHO 3anoHeHHas Bozoil. Kaxk 6yner
BecTH ceba mpobupka?

(Omsem. Tlo Mepe HarpeBaHHS XKHAKOCTH IIPOTPEBaeTCs BO3XYX B npobupke. Ou
pacIHpAeTcs H BHTECHHAET YacTh BOAK U3 NPOOHPKH. B pesynsrateé 3Toro ymeHbma-
€TCs CHJIA TSDKECTH CHCTEMB, cocTosmel U3 npobHupKy ¥ BoAHI B Heill. Kak Tonbko cHta
TAXECTH CTaHET MeHbINe BRITAIKMBAIONEH cyIrkl, mpousoiiner Berutnrre. ITocae co-
NPUKOCHOBeHuA NpoSHPKU ¢ HapYXKHKIM BO3AYXOM, OHa HEMHOIO OCThIHeT. Bosnyx
COXMETCH, H BoJia 3alieT B npobupKY, npobupka onycrures Ha gro. U Bee ato Heo-
JAHOKDATHO [IOBTOPHTCA. )

Mmui nonyunnn tennobylo Mamuty. [IpH xaXaoM IMKTIE COBEPINAETCA MONOXKH-
TenpHaa pa6oTa o NPEOAOAEHHIO TPEHUs NPOOHPKY NPH ABMXeHH B Boae. Ecau nipo-
6MpPKY «HATrDYyXaTh CHW3y», a <PasrpyXaTbs BBEDXY, TO TaKyl0 TEINOBYIO MaIIHHY
MOJHO HCTIONB30BATD S IOXBEMA IPY3a.

Ecny crakaH 3aKpHITD, TO TeMIlepaTypa BepXHHUX CJ10€B BOAK! H BO3TYXa MOBHICHT-
cs A MamuHa He 6yzret paboTats.

Ha stoMm npuMepe MOXHO IpocaeiuTd obluHe TPUHIMIIE BCEX TEIUTOBLIX ABHIa-
Tenel.

OT mwraTky nosyyaeM Temno Q, (HarpesaTesib) ¥ IepeZlaeM <XONOIMIBHAKY» Q,
3a cyert Toro, uTo Q, >Q, ¥ copepmaerca pabota. XoNoAHALHHKOM CTYNHT, KakK 1pa-
BHJIO, aTMOCYEPa MK CHELHANBHOE YCTPOitCcTRO.

Mpurin paboTsl TEILIOBOIC ABHaTeAs

L Harpesarenns | PIa |
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Tennobast Mammua pabotaer unknruyso. Jlobas Tennopas ‘MaIliHA COCTOHT U3

Harpena Tena, Paboyero Tena ¥ XONOAHNIBHHKA.
=2 = Ql -Q )
Qi Ql ’ ’ N

Tax xak y Bcex mam‘amnei& HEKOTOPOE KONMYECTBO TEILTOTH IePelaeTCs XOM0 MM Ib-
HUKY, TON < 1.

TIpexacrasasier 6onbHoN m-mépec HAXOXieHHe MakCHMankHO Boamoxctoro KIL ren-
NoBoro BUraTens. Briepsaie 310 cean dpamty3ckuti ninxenep ¥ yaernii Cazu Kapho.

g A :

T . .

rae T, — Temneparypa Harpesarenss; T, — TeMIepaTypa XOJOAMIBHUKA.
1. n — ne 3aBucHUT OT Q, p, V TOonINIUBA.
2. ) - aBaseTcs PyHKIMEH TONLKO ABYX TEMIEPATYD.

Heuratemn TakToBhIE '[}vp6mm
BHYTPEHHETO CrOpaHHs ZBUTAENH
) ABC
Nusens- Kap6ropa- Tlaposrie Tazobpnie || Iaponsse
HEle TopHEIe _ meuragemyt ILJ.
Puc. 156

Hpumenenue mennossix dsuzameneii

HauGonbinee 3HaYeHHE UMEET MCIONL3OBAHUE TEILIOBHIX ABUraTenes (B OCHOB-
HOM MOIIHbIX HAPOBEIX TYPOHH) Ha TEIIOBRIX IEKTPOCTAHLHSAX, TAE OHH IIPHBOJAT B
ABYDKEHVME DOTOPH! reHepaToOpoB 3ieKTpuueckoro Toka. Oxono 80 % mceit anexTpo-
SHEPTHH B Hamelf cTpaHe BHPabaTHBaeTCs Ha TENJIOBBIX 3EKTPOCTAHLMAX. '

Tennosrte aBuraTenn (naposble TYyPOHHEI) YCTAaHABIMBAIOT Takoke HA aTOMHRIX
3NEKTPOCTAHLMAX.

Ha Bcex OCHOBHEIX BHIaX COBPEMEHHOIO TPAHCTIOPTA NPERMYIIeCTBENHO HCTIONb-
3y10TCs Ternopbie Asuratenu. Ha aBToMobHIAX TPHMEHAIOT MOPITHEBHIE IBUTATENH
BHYTPeHHETO CrOpaHus ¢ BHEITHUM o6pa3oBanreM ropoyeir cvecu. (Kap6opartopsie
ABHTaTelIH) U ABAraTeNH ¢ 06pa3oBaHneM ropiovell CMECH HEOCPEACTREHRO BHYTPH
HUAMHAPOB (AM3ENH ).

Ha xee3H0f0pOXHOM TpaHcHopTe %O cepeAuHb XX B. OCHOBHEIM /IBHTaTENEM
6biia napoBas MamuHa. Tereps e ri1aBHRIM 06Pa3oM HCIONB3YIOT TEMLIOBO3H C JH-
3eIbHBIMH YCTAHOBKAMM U 3J1EKTPOBO3EL.

Ha BOXHOM TPaHCIIOPTE HCIIONb3YIOTCA KaK ABUTATEH BHYTDEHHETO CTOP2HHMS, TaK
¥ MOIiHBE TYPOMEEL DI KPYMHEIX CYAOB.

B aBHarmy Ha JIErKHX CaMOJETAX YCTAHARIMBAIOT MIOPIIHEBBIE [BUrATENH, 2 Ha OTPOM-
HBIX JiaitHepax — TypOOBHHTOBBIE M PEAKTUBHBIE ABHIATENH, KOTODHIE TAKKE OTHOCATCH K
TEIUVIOBLIM JBUIATENAM. Peak THBHELE IBHTATE M TPUMEHSIOTCS ¥ Ha KOCMIA46CKHX PaKeTaX.

Bea TennoBbix geuraTenelt coBpeMeHHas HBUIN3AIUS HEMBICIUMA,

Tennosanie Deuzamenu u OXpana OXpyNCaoueii cpeosi

Heyk/oHHRI POCT 3HEPreTHYECKUX MOIHOCTEH — Bee Bonbliuee pacIpocTpaHe-
HMe YKPOIIEHHOTO OTHs — TIPHBOXHUT K TOMY, YTO KOJHYECTBO BhIACNAeMON TEILTOTH -
CTaHOBHUTCS COMIOCTABHMEIM C KPYTUMH KOMIIOHEHTaM¥ TEILIOBOTO OaJlaHCa B aTMOC-
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¢epe. 310 He MOXKET He NIPHBOAUTH K MOBHINEHUIO CpeiHelt TEMIepaTypLl Ha 3eMJe.
Hosnimenue TeMIIepaTyPhl MOXET CO3AaTh YIPO3Y, TAAHHA TEAHHKOB U KaTacTpodn-
¢, JECKOTO MOBLINIEHHs ypoBHst Mupoporo okeana. Ho atuM He ncueprspaioTes: Aera-
{ THMBHBIE NOC/IE/ICTBHA [IPHMEHERHA TeIUIOBHIX ABHTaTelel. PacTeT BaIGpoOC B aTMOC-
. depy MHKPOCKOMHMYECKHX YAaCTHIl — CaXH, Nell]a, U3MEIbYEeHHOTO TOILUIHBA, YTO
. IPHBOJINT K YBEJTHYEHHIO «[FAPHUKOBOTO 3thdexTas, 06yCIOBIEHHONO MOBWIIEHHEM
.. KOHIIEHT LM YTJIEKUCIOro Ta3a B TeYeHue JIHTEALHOTO MPOMeXyTKa BpeMenH. 3To
> TIPMBOJMT K TIOBHIIIEHMNIO TEMAEPATYPhI aTMOCHEPHL.
' BuibpachipaeMuie B aTMochepy TOKEHYECKHE TIPOAYKTH TOPEHMS, NPOAYKTH He-
* TIOJHOTO CTOPaHMs OPTAHMYECKOIO TOIUIHBA — OKA3hIBAIOT BpefHOe BO3AeHCTBHE Ha
dropy ¥ payny. OcobyI0 OIACHOCTD B 3TOM OTHOIIEHHH MPERCTABASIOT ABTOMOOHH,
YHCIIO KOTOPHIX YIPOXKAMIIE PACTeT, a OUUCTKA OTPabOTaHHBIX 1a30B 3aTPyAHEHa.

Bcee 370 cTaBHUT psAA CEphe3HnX pobiieM Nepes 06mecTBOM.

Heo6xoxmMo nosuimath 3¢ypeKTUBHOCTD COOPYIKEHHIA, IPENATCTRYIONIMX BHEPOCY
B aTMachepy BPEAHLIX BEMECTB; ACGHBATHCA 60J1e€ TOIHOTO CrOPaHMs TOILTHBA B aB-
TOMOGHNRHBIX ABMTATENAX, & TaKkKe yBeanuenus 3dbeXTHBHOCTH HCHIOAb30BAHUS
SHEPIHM, SKOHOMHMH €€ HA TIPOM3BOJCTBE U B GHITY.
Jiomanixee aananue

11. 84, 3agaun na c. 223 (16).

Jlonoxure bHbIN MaTepHAT

e BT o ]

Hapoevie mawunne
INapogas Tsra Bce enje 06eCeYHBAET 3HAUMTEIBHYIO YACTh HeOOXOIMMOI HaM SHEPIHH.
Jlaxe Tymve U3 COBPEMEHHBIX ATOMHBIX PEAKTOPOR — BCETO JHILL HCTOWHMKH TeILIa, Tpe-
BpALLAIOUIME BOAY B TP /151 BPALEHKSA TYPGHH, COENMHEHHRIX C 3/IEKTPOTCHEPATOPAMH.
ITepnast napoBas MamnHa Ge1a H3o6peTeHa B | B. H.3. rpeyeckiM rHXeHepoM Tepo Atex-
caHppuiickuM. Ho nepeas napoBast MaluyKa, Hawe Ias MPakTHYeCKoe IpUMeHeHHe, Oria
co3nana B 1698 r. anramiickuM nxeHepom Tomacom Caseps. Iap oxaaxaancs B kamepe
A0 06pasoBaHus KoHAeHcaTa. B peaynbrate pe3koro yMenbileHHs 0GbeMa BO3HHKAN T1ap-
UManbHLLH BAKYYM, HCTONB3YEMBLil TR OTKAYHBAHUS BOJIK #3 YTONBHEIX WIAXT.
Cuna nopuns
B Burarene, uaobpeTeHHomM anrmmiickum uixenepoM Tomacom Helokomenom ox. 1710,
nap BHYTPH LHWIMHADA TOAKAN BBEPX NOPIeHDb. 3aTeM LIHHAD OXNDKAAMM, HTOOL CKOHZeH-
CHDOBATh MMap M BEPHYTE NOPIlieHb B HIDKHeE mofioxkelHe. IIpH KOKJeHCAlMH napa AaBrierHe B
IBUTHHADE TAAAN0, ¥ aTMOCHEPHOTO JABAEHMS GLLIO AOCTATOYHO, YTOOK TOpLIEHD OMYCTHICS
BHu3. [Toatromy Hbloxomen Hassan cBoii asurarensb napoarMocdepHuM. XoTa addexTHBHOCTD
3TOrO ABHraTens Gbina Benlle, YeM Y MAIIHHE C3BEPH, OH paboTal 04eHb MEJLTEHHO H G H3KHM
KIL. 3710 06mACHAETCS TEM, TO NOCRE OXKAEHHS IWIHMHAP HYXKHO GLUI0€HOBA HATPEBATS,
4TGB! 3CTARKTH N1Ap TONKATS IOPIIEHb BBEPX, MHA4e OH (51 CPa3y KOHIEHCHPOBAICH.
Heuzamenv Yamma
31y npobnemy pemrnn motnaHackuii unxernep Jxeiimc Yarr. B cospansom um B 1769
I. ABUF3TeNe Nap HANpPaBIANCA B OTAEAbHYIO KaMepy JUIS KOHAeHCAlHH. Tak Kak LHINHAD
HE HYKHO GbUIC IOCUEPEINO HAIPEBATH Y OXJIAXKAATH, TETUIOBLIE FIOTEPU ABUrATENs ObUM
OTHOCHTENbHO HebombuuMy. Kpome Toro, ABHraTens Yarra 6t 6osee GucTpoaeicTeyio-
H{HM, TIOCKOJIbKY MOXHO GKI0 MoaaBats 6oUibiliee KONHMYECTRBO Napa B HHAUHAD, KAK TOAb-
. KO MopllieHb BO3BPallJICs B CBOE HCXOAHOE NOJI0XeHHe. Biarofaps sToMy H A\pyTHM yco-
- BEpHIEHCTBOBAaHHSAM, MPHAYMaHHKM YaTTOM, AJNA NapOBOH MAliMHbl HaLJIHCh
3 MHOTOUUCNEHHBIE TPAXTHISCKHE TIPUMEHEHNA,

L
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K HacTyILIeRHIO BUKTOPHAHCKO#H STIOXH MOIHBIE TAPOBO3BI COBEPUIHIIM PEBONIOUHIO B
CPeACTBAX NepPeRBIKeHus 1o cynre. ITapoBrie MAIIMHKE TaKXe 06eCIeYHBATH SHEPriId A
NEYaTAHUA ra3eT, TKAYECTBA H JUIA PaGOTH CTHPATBHAIX MAUIWH B «ITAPOBRIX» TIPaseyHbIX.
ITapoBhie ABUTATENH UCIIOIb3OBANKHCEH Ha TUIOMAAKAX aTTPAKHMOHOB, a epMepH ¢ MOMO-
ILIO MAPOBOH TACH NAXaTH 3esno. YGOpUIMKH T0NB30BATUCH PabOTAIOUIMMH HA NIApY M-
JIECOCAMH, 2 B TIPECTIDKHBIX TOPOACKUX HAPHKMAXEPCKUX GEUIH Ia0Ke MIETKU [T MacCaka
KOXH roJIOBBI C TADOBHIM NPHBOAOM.

H.H. Hoasywos

Ugan Hpanosny ITonsyHos poauncs B 1728 roay. Ero oten 6bin congaToM.

B 1742 rony Visan UBaHOBUY OKOHYHA MEPRYIO PYCCKYIO FOPHO3ABOACKYIO HIKONY B
ExarepunOypre 4 €TaN y4eHHKOM ¥ EIABHOTO MEXAHMKA YPATLCKMX 3aBOJOB

Korza HonayHopy 6510 ABAAIATH JIET, €10 BMECTE C APYTHMH CICLMANIHCTAMH TOPHO-
3aBojicKoro Aena otTnpasund Ha Konsisano-Bockpecenckwe 3asoan Antas. Tam go6nBa-
JIMCh AParoleHHble METALTB A5 HANCKOH KasHbl.

C 1748 rona Wsan Wranosuy Ilonaynos paboran B BapuayJie TeXHHKOM 110 y4eTy Bhili-
JIABKM METAJLNa, a B 33 rofia OH CTAJ OXHHM M3 PYKOBORHTENCit 3aBOJIA.

W3 060pynoBanHs Ha 3aBOJIE GRUTH TONHKO BO3LYXOAYBHAIE MEXH H MOJIOTH JUIST KOBKH
Metasuia. ¥ ux npuBomuny B ABHxkerue cinoit Boabl. IloaTomy 3aBoAK cTporIH Ha Geperax
pek. Ecau pexa craHoBmIach 60J1ee MEAKOBOLHOI, TO IPOM3BOACTBO OCTAHARIMBANOCH.

Vinan Manosiy IToM3yHOB pellit 3aMeHNTh BOJISHON IBMIATENs M PY4HOIX TP Ha <Or-
HEHHY0 MaLIKHY». J{s 310ro oH paspaoTan YepTeskH ABYXIHTMHAPOBOH MAPOBOM MAIITHHBL

Jns ee uarotornenus IoN3yHOBY NPHILIOCH CAENATE PAATHIHbE HHCTPYMEHTHI, TO-
KapHHIii CTaHOK JUis 06paboTKH MeTajlla <Ha BOAAHOM Xoity». IIpu atom Ilonzynosy yna-
JIOCh HATOTOBHTH BCE IETANIH NTapOBOH MauIMHK Beero 32 13 mecsane. Hekotophte aeranu
BECHIH 10 2720 KHAOIPAMMOB.

B 1765 roay Iossynos paspafieTaul CleIMansHLIH NOTLUIABKOBLIL PeTyISTOp YPOBHS B KOTJIe,

K coxanenuio, yBusieTs Maumity B pabote I1013yHOBY He yIan0Ch, OH YMEP 32 1Ba Me-
CA1A JI0 MTYCKa MAUIMHK B 3KCILTYaTauum1o, 27 Mas 1766 rozta. Ero naposas MainHa OKynH-
J1a cebst BeeTo 3a fiBa Mecsina. K coxanenuio, nociie HeGobIiL0il OJOMKH X039€Ba MAITHHR
He CMOTJTH €€ IOYHHWTb. -

<«3auguma oxpyacaroweii cpedui om deuzameneii SHYMPENNEZO CROPAHUR>

B IBUIMHAPAX ABHTATEAA MPOXOAHT OKUCACHHE MEJIKOPACIIRUIEHHOTO H HCTIAPEHHOTO
TOILTHBA KHCJIOPOIOM BO3/(yXa C 00pa30oBaHHEM TEIUT3, YIJIEKHCIIONO rasa M BOAKL 32 TH-
CAYHBIE A0JH CEKYHJIbI, OTBOAMMEIE Ha STOT IPOHECC, MPH KAKAOM TaKTe paboTH ABUraTe-
JISl, YaCTh TOILTHBA He ycnepaeT cropets. [IpoAyKTH ero HenoAHOro CropaHust BHOpacKBsa-
10TCs B aTMOCdEpy H3 BRIXNONHOM TPy6u. Iu3enu BHOPACKHBAIT E€UIE M CePHHCTHIH
auruapua SO,, o6pasyloumiicst npu ropeluH Torusa B wiankapax. B CIIA; SInonus, a
Taloke Poccuu GhUIM YCTAHOBJIEHHN NIPEAENBHO AOYCTHMEE HOPMB BHIGPOCa JUTH pa3iiv-
HBIX KATEropuii aBTOMOGHIEit.

H3-3a 3arpA3HeHNs U3MEHACTCH KTHMAT. YHEHBIE JOKa3aIH, YTO H3MeHeH e KIIHMATa B
XX 8. ABASETCH CNEACTEHEM NOBHILEHHS CPERHETNO0ANLHON NPU3EMHOI TeMIlepaTypH
BO3/lyxa (OHa NOBHCHAaCh NpuMepHo Ha 0,5 °C). B atMocdepe Bo3pocia KOHIEHTPANMS /
MAPHUKOBHIX Fa30B, YIJEKHCIOTH, MeTaHa, XJI0pdTOpyTaepoaa, OKCHAR a30Ta. Moaeky
3THX Ia30B OTJIOUAIOT TENJIOBOE HATYIEHHE NI0BEPXHOCTH 3¢MIIH H JACTUYHO HANIPABJIAIOT
ero o6paTHO, CO3/1aBasi TaK Ha3kIBaeMKii NapHuKoBhit 3 dekT. 13-32 MameHenus kimMMaTa
HCYe32I10T M OTAETbHbIE BUH XKHBOTHBX U iTull. Hanpumep, 3To cllydioch ¢ peIMKTOBO#M
4aifKoil. Yke Tak MHOTO BHOB JKMBOTHHIX 3AHECEHO B KPACHYIO KHHTY!
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¥Ypox 94. Bropoii 3akoH TepMOANHAMHKH
Ien»: noxasaTh HEOGPATHMOCTS NPOLECCOB B IPHPOJIE.

Xon ypoka

Bonpocs 1A NOBTOPEeHHA

1. YTo HAa3WBaeTCA TEIIOBRIM JABHUTAaTEEM?

2. Yo Ha3KIBAIOT HATPeBaTENEM, XOJOHABHIKOM?

3. KakoBa pons UX B paboTe TeIJIOBOTO ABUTATENA?

4. Yro HasnBaoT pabounm Tenom? Kaxue BemecTBa MCMONB3YIOTCA B KaueCTBe
i paboyero Tesa B ABUraTeNsX?

5. Ilo xako#l ¢opMyie onpeAensoT pabory, COBEpINAEMYIO JBHraTeNeM?

6. Uro HaamBaercsa KIIJI Ternosoro apurarens?

7. ITo xaxoii ¢popmyne onpenengercs KILJL mammur Kapno?

8. KakoB KT/l nurateneii BHyTpEeHHETO CrOpaHHA?

LZ{I CamocrosiresbHan paGora «Duandeckoe 10To»

£ (Cm. paanen «CaMOCTOATeNBHBIE U KOHTPOIbHbE PaboThi».)

EIII H3yyeHnne HOBOIO MaTepHaia

¢ 3amonro Ko OTKPHITHA 3aKOHA COXpaReHHs sHepruu DpanIyscKas akajieMus Hayk
impuHana B 1775 . pellleHye He PACCMATPHBATh IIPOEKTOB BEUHKIX IBHraTeeil nepBo-
§TO pofta. [oxo6Hrte perieHmns Gb11HM IPHHATH HO3/HEe BeTYIIUMH HAYSHAIMH YIPex-
nemmmx JPYTHX CTpaH.

! Tlox BeYHHM JBHTATeNeM NMEPBOro POjiA IOHAMAIOT YCTPOHCTBO, KOTOPOE MOLIO
¢ 611 coBEpIIATh HEOTPAHMEHHOE KOJIYECTBO PabOTH 63 3aTPAThl TOILINBA HIH APY-
¥ FMX MaTepualoB, T. e. 6e3 3aTpaTnl aHepru. TakuX MPOEKTOB GHIIO CO3/[aHO OYEHB
i -MHoro, Ho Bce oHH He JeiiCTBOBAIM BEYHO, HMEHHO 3TO IPHBEJIO K MHEHUIO, YTO 316Ch
;neno He B HECOBEPIIEHCTBE OTAEIBHRX KOHCTPYKIHIA, a B 06Ieil 3aKkOHOMEPHOCTH.

i Cornacuo I 3akoHy TepMOTHHAMUKH, ec1d Q = 0, To paboTa MOXET COBEPIIATHCA
T—aa cueT y6uIIN BHYTPeHHel sHepruy. Ecin 3anac sHepruu HcuepnaH, ABHraTe b epe-
rc*ran pa6orars. EcM cHcTeMa M30JHMpOBaHa H He COREpIIAeTCs paboTa, TO BHYTPEH-
£ HAA SHEPIHS OCTACTCA HEHIMEHHOH,

¥ 3axon COXPaHEHMS IHEPTHS YTBEPKAAET, YTO BHYTPEHHSASA SHEPIH S [IPH JIOGHIX ee
TIPeBPAIIEHUAX OCTAETCS HEM3MEHHOM, HO HIYEro He TOBOPUT O TOM, KaKHe IPeBpa-
IMeHus BO3MOXHBL. MeX1y Tem MHOTHE NPOLECCH, BIOJIHE AOMYCTHMEIE C TOYKH 3pe-
'HUS 3aKOHA COXPAHEHH, B AefiCTBUTENILHOCTH HE TIPOTEKAIOT.

" Bonee HarpeToe TeNo caMo cofoii OCTHIBaeT, Mepeaabast CBOI SHEPrHIo 6oree Xo-
- BOTHBLIM Tenam. O6paTHHI nponecc nepeaayu ot onee XONOAHOTO Tena K FOPI4EMY
'He [IPOTHBOPEUHT 3aKOHY COXPaHEHH, HO He IIPOHCXOAUT. TaKMX HPHMEPOB MOXHO
'"APUBECTH MHOTO. 3TO TOBOPHT O TOM, 9TO IIPOLECCH B IPHPOJie HMEIOT ONpefie/IeHHYIO
'HAIPABAEHHOCTD, He KaK He OTPAXKEHHYIO B IEPROM 3aK0He TepMoiHaMukn. Bee mpo-
§newm B IIPHPOJie HeoOPAaTUMBI (CTapeHue OPTaHU3MOB).

MOXHO0 33CTaBUTh YBETHYUTD AMIUTMTY/TY MAsTHHKA, TOXTOJIKHYB €10, HO 3T0 IIPOH30H-
LAeT He caMo co60i, 370 pesysmraT GoJiee CIOKHOIO HPOLECCa, BRIOYAIOMIEN0 TOMHOK PYKOH.
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Bropoit 3aK0H TepMOAMHAMHKY YKA3LIBAET HAIpaBJieHie BO3MOXHEIX SHEPreTH-
YeCKHX NpeBpameHnii ¥ TeM CAMBIM BBIpakaeT HeoGPaTHMOCTh IPOLIECCOB B IPHPOJE.
BEut ycraHOBJEH IyTeM 00001EHU S OTBITA.

Hewmeuxwuit yyenntti P. Knaysuyc copmynpoBan ero Tak:

Heaoamoxc1o nepesecmu menno om Goiee Xono0noti cucmemut k 6onee zopaveti npu
OmMCYmMCmeuU 00HOBPEMEHNBIX UIMEHEHUT 8 06EUX CUCTIEMAX UNY OKPYNCAIOUWUX MERAX.

Anrnuiickuii yuennnit Y. Kexpun chopmynpoBai Tak:

Hea03MoxHo ocyyecmeasmy nepuoduneck maxol npoyecc, eOUHCTNBEHHOM PESYND-
mamox xomopozo Gvino 6t nonyuenue pabomst 3a Cuem menaombi, 63Amot 6m 00HO0Z0
ucmoutuxa.

HHaye roBops, HH OMH TEIUTOBOH ABUTaTeb He MOXeT HMeTh KOADHIMEHT No-
Jie3HOrO feficTBHsI, PaBHBIA eXMHHIIE.

DopmyaupoBKa BTOPOIO 3aKOHa, faHHast KeIbBHHOM, TO3BO/SIET BHPA3UTh 3TOT
3aKOH B Buze yTBepxaeHHs. HeBo3M0XHO MOCTPOUTH BeUHHII ABUraTe b BTOPOTO POJa,
T. €. CO3JaTh ABHTATENb, COBepIaoNTHit paboTy 3a CYET OXNAKIEHHS KAKOTO-HHGYIL
OJIHOTO TeJa. .

BeuHnlit ABHraTes b BTOPOTO PoJia HE HApyHIaeT 3aKOHAa COXPAHEHHsI SHEPIUH, HO
ecsiu 6b! OH 6bL BO3MOXKEH, MBL IIOMyYHJIH OBl IPAKTHYECKH HEOTPaHHYEHHBIH HCTOY-
HEK paGoThl, yeprasi ee U3 OKEAHOB M oxNaxAast uX. ONHAKO OXaKAEHNE OKeaHa, Kak
TOJIbKO €0 TEMIIEPATYPa CTAHOBHTCA HHXKE TeMIIEPATYPhl OKpYXKalolel cpeibl, 03Ha-
yano 6b! epexo/ TeIIOTH OT 60.Jiee XONMOXHOTO K Tely Gosiee ropsyeMy, a Takoif ApoO-
LeCC HATH He MOXeET.

Bropoil 3ax0H TepMOAHHAMHKH YKA3KIBAaeT HAaNpaBJleHHe NPOLEeCcoB B IPUPOJE.
IV. 3akpennenne Hay4eHHOTO

1. Kakne npoIecchl CYHTAIOTCA HeOOPaTHMBIMK?

2. Chopmynupyitte Bropoii 3aKOH TePMOAUHAMUKH.

3. Kak cBsizaHa hopMyJIMpPOBKa BTOPOTO 3aKOHA TEPMOAHHAMMKH C HEOOPAaTHMOC-

THIO TEIUIOBHIX NPOLIECCOB? ’
4. B 4eM 3aK1104a€TCH CTATHCTHYECKAA UHTEPIIPeTalMsA BTOPOTO 3aKOHa TEPMOIM -
HaMHKHU?
Jlomamuee 3ananne
I1. 82. MoBroputs 0. 77-82.

Vpox 95. 3auer no Teme <«TepMoauHamMuKa»
I{env ypoxa: mpoBepka 3HaHMI NO TeMe « TepMoaMHAMHKA».

Xox ypoxa

I. Ipynnoeo# aaver

Kaxxmas rpynna nonyvaer 3ajaHue U3 YeThipeX Ka4eCTBEHHbIX 3a/1a4, BKIo4as 1-
2 3aKcTiepMMEHTAbHELE (IT0KA3aTh OIBIT ¥ 06 BACHHTH HaGMI0AaeMOE sIBIEHHE MITH TIPUH-
1mn JefiCTBHSA YCTAaHOBKH ) M PacyeTHHIE 3a/I1aYH.

Ipymna 1

1. IlepBhie TepMOMETPH NPeACTaBAAIY coboll cTelsTHHEI 6a/UIoH ¢ TPyGKOi,
OINymeHHOH OTKPHTHIM KOHLIOM B NIOAKPAlIEHHy0 Boxy. B 6anioHe HaXoxuICs BO3-
IyX NOA JaBJeHHeM, HECKOJILKO MeHbHIMM aT™MochepHoro. I1Io nosoxeHHio ypoBHs
BOALI B TPYOKe ompenessiach TeMIepaTypa. B yeM riaBHHI HEZIOCTATOK TAKHX Tep-
MomeTpoB? ( Omeem: TloKazaHAA 3aBUCETH OT aTMOCEPHOIO AABJIEHHUS.)
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2. TloueMy y rny60KOBOAHEIX PHIG TUIaBaTeNbHEL TY3BIPb BEIXOAKUT YPE3 POT Ha-
PYXY, ecNU UX H3BJEYDb U3 BOAKI?

(Omsem: Y rny6oxosoHoll pui6H XaBJieHKe ra30B BHYTPH Gonbie atMocdhepHo-
T, I0ATOMY IIPH BHEMIHEM aTMOCGhEPHOM aBTeHUH IUTABATEIbHAI TY3bIPb Pa3NyBa-
€TCA K BHXOINT Yepe3 POT HapyXy.)

3. (3). loueMy HarpeTast METHIMHCKAS 6aHKA TIPHCACKIBAETCA K TNy YeIOoBeKa?
Tlocrassre 6anKy U 06 bsACHHTE NPpUHIAD ee ReficTaus, (Omsem: Harpersti InameHem
BHYTpH 6aBKHM BO3JYX, COMPHKACAACD C €€ XONOTHMIME CTEHKAMH, OXNaxzaercs. Jlap-
JleHHe BHYTPY CTAaHOBUTCS MeHbINe aTMOCEPHOTO, a TOCKOBKY 6aHKA ILIOTHO NIPH-
%aTa K TeNy ¥ HeT COOOMIEHHS ¢ HaDY)KHBIM BO3LyXOM, OHa <TIPHCACHIBAETCAS €lle
CHJIbHEE.)

4. (3). HoraxuTe n 06BACHHTE, I0YeMy H3 0OLIYHOI 6YTHUIKY, IepeBEPHYTO OT-
BepCTHEM BHH3, BOJa BEUIMBAETCA MPePHBHCTON cTpyelt (6ybkas), a U3 pe3nHOBOMN
MEIUIMHCKOI IPeJIKH — HeTlPePHIBHON Y

O6opydosanue: MOLENAb CTADHHHOTO MEXMLIMHCKOTO TEPMOMeTpa (K062 ¢ TOH-
Kol Tpy6Koit, cocyn ¢ noxkpamenHoil Boaol); cnupT, Majloyka ¢ BaToit, Mexu-
nuHcKag Ganka; 6yThINIKa C BOZOI, MEAMIHHCKAS I'PENKa .C BOXOMH, eMKOCTb XA
CNH¥B2 BOJH.

(Omeaem: Korzia BoXy BRUTHBAIOT U3 GYTHINIKH, HA MeCTe BHTeK1elt BOAK 06pasy-
€TCs Pa3psKEHHOE MPOCTPAHCTBO, BONA HaYMHAET TeYb MeJUIEHHee H3-3a Pa3HOCTH
BHEIIHETro U BHYTpeHHero AapneHnit. Koraa aTa pasHOCTb XOCTHraeT HEKOTOPOIO 3Ha-
YeHHs, BO3AYX CHADYIKM B BUZE Ny3HpA IPOPHIBAETCSA BHYTPD, JABJEHHE BHPAaBHUBa-
€TCA, U TIPoLecC «OyIbKaHbA» OBTOPSETCH.

Korzaa BOLY BEUTHBAIOT H3 MEUIMHCKON IPEJIKH, TO MATKHE CTEHKH TPEIKY CHKH-
MarTcA NoJ AeticTueM armocdepHoro fabnenns. JlaBreHne Ha BOAY HOCTOSIHHO PaB-
HO HapyXHOMY.)

5. Ipu uzobapHoM paciipenny rasa Ha 0,5 M® emy 6ruto nepemaso 0,26 Mk
TennoTH. PaccuuTaTh H3MeHEHNE BHYTPeHHEH 3He DIHH ra3a, ec/IN JaBIeHHe ra3a pas-
Ho 200 xITa. (Omsem: 160 x/Ix.)

6. C kaKo#t cKOpOCTBIO JOMKHA JeTeTh MyIs, YTofk TIPH YXApe O TPErpaly OHa
pacILIaBHNIACh, €CTH TeMIepaTypa IysH Ko yaapa 57 °C? Ilpu yxape B Terno nperpa-
maerca 40 % sueprun nyan. (Omsem: 548 mM/c.)

Ipynna 2

1. [loyeMy B MEAMIMHCKMX TEPMOMETDAX HUCIIONB3YeTCS PTYTh, a He CAMPT MK
Boza? (Omeem: Y PTYTH 1O CPaBHEHHIO C BOZOH H cIMPTOM GoJbllle TEILIONPOBOX-
HOCTBb ¥ MeHbIIle YXeNbHas TEIIOEMKOCTD, IOSTOMY COKPAIRAETCs BpeMA U3MEPeHHs
TeMIepaTypHL.)

2. VlHorza 3 BOAOTIPOBOXHOID KPaHa BHTEKAET Bofia «benass, 6yaro Monoko. Yenm
aT0 06BACHUTL? (Omeem: Bo3fyx pacTBOPAETCA B BOAE TEM JyuILe, YeM GObIIe AaB-
.- JIeHHe ¥ 4eM Hibke Temreparypa. Korza us kpaHa BoJia BHITEKaeT HapyXKy, 4acThb pa-
CTBOPEHHOTO BO3/TyXa BhIIEASETCA B BH/ie OTPOMHOIO KOJTMYECTBA MEJTKHX MY3HIPHKOB
— BOZA CT2HOBHTCA MOJIOYHO-6enol.)

3. BannoHbl 3/IeKTPHYECKUX JIAMIT 3aTIOHAIOT a30TOM IIPH MOHMKEHHOM JaBJie-
iy 1 TeMniepatype. Iouemy 3anonseHNe NPOUIBOAAT MMEHHO IPH TAKAX YCIOBHSX?
(Oméem: Bo Bpemsi paGOTH 1aMITa Pa3OTPeBALTCA ¥ AABJIEHHE a3 BHYTPH HEE TOBH-
1MAeTCsT, YTO MOXET MPUBECTH K B3PHIBY, eCJIH HAYaAbHOE ZXapJienne 6yxer paBHO aT-

MochepHOMY.)



266 Toypounbie pa3paboTku no duanke k yyebuuky I. 1. Maxwiuepa, B.B. Byxosuesa

4. (3) Ipu oTkphITOM 3aXHMe HaZyiiTe PTOM Pe3MHOBHIf Map. 3aTeM nMepexMuTe
HHXKHIOIO TPYOKY 320xHMMOM. IToueMy pe3HHOBbIIH AP OCTAeTCSA HAXYTHIM, Be/lb IIOJOCTb
mapa coobmiaetcs ¢ atMocdepoit? Eciu 3a)XHuM CHATS, map cxuMaetci. [Touemy?

O6opydosanue:

MenuiuHCKMH TEDMOMETD; 3IEKTPHYECKAs JTaMIIa; yCTa-
HOBKa TI0 PUCYHKY: K0J16a C IBYMS OTBEPCTHSAMH, 3aKPHIThI-
MH IPoOKaMU, Yepe3 KOTOPBIE IIPOXOAT TOHKME CTEKJITHHbIE
TPYGOUKH, pE3VHOBLII AP, PE3HHOBAS TPYHOUKA € 3ARUMOM.

(Omsem: Korza map HayBaioT, HacTh BO3/[yXa M3 COCY- FiN
J1a BHITECHSIETCA, U [IaBJIEHHE B COCY/IE CTRHOBUTCH MEHBIITE 1 i
atmochepnoro. [Tocie nepexyuManus TpyOKH 32KMMOM HaB- b=
JieHHe Ha BHYTPEHHION HOBEPXHOCTh Mapa PaBHO aTMocdep-
HOMY, a Ha BHELIHIOIO — MEHbIHe aTMOCHhEPHOTO, H OH OCTa- :ﬂ%:‘
eTca HaxyThIM. Koraa 3axum OTKpDHBAIOT, AaBJeHHE Puc.157

BEIDaBHHBAETCA, U Map CXKHUMAETCH).

5., Ilna oxnaxaerns 2 kr Boxmi ot 30°C z0 12 °C B Boxy 6pOCAIOT KYCOHKH JIbJA NPH

0°C. Kakoe KOIMYECTBO NbjA MOTpedyerca Ans oxaxaenus soabi? (Omeem: 0,44 kr.)

6. Kaxoe K0/IH4eCTBO TEILIOTH coo6MIeHo 1 MOJTIO O/IHOATOMHOTrO Fa3a NpH ero #3o-
6apHom Harpesanuu Ha 100 K? (Omsem: 2,08 x/Ix.)

Ipynna3

1. TloueMy 6aNITOHEI CO CHATEIM ra30M BB})HBOO]'IaCHH, aTpy6sI ¢ BOAOH roa 601~
UM JaBieHueM — HeT? (Omsem: CaxUMaeMOCTb BOXB MaJa, II03TOMY LIDH Pa3pbiBe
TPYOHI ee 06beM NPaKTHYECKH He H3MEHETCH, M OHA PACTeKaeTCs, He BhI3bIBas 3HaYH-
TENBHOTO Pa3neTa ockoJKoB. [Ipu BapbiBe razoBoro 6an10Ha 06beM ra3a 3SHaYHTENHHO
yBENMYHBAETCA MPAKTHYECKH MTHOBEHHO W3-3a IIOHMIKEHUS AABIEHUA, OCKOJIKH: 060-
JIOYKY TIpHOGPeTaioT GOJIBIINE CKOPOCTH M IIPOM3BOAAT 3HAUUTENbHbIE PA3PYIIECHHS. )

2. J[pa ofMHaKOBbIX COCY/a C BOJIOPOZIOM COE/H-
HEHKI TOPU3OHTANIBHOM TPYOKOM, TIocepeinHe KOTOpOH
HMeeTcs cToNOUK pTyTH. B ofHOM cocyne ras Haxo-
aurcs nipu 0°C, a B gpyroM — npu 20 °C (puc. 158).
CmecTHTCA 1M PTYTS B TPYOKe, ecnu oba cocyda Ha- | g 200
rpethb Ha 10°C? Puc.158

(Omeem: O6beM rasa B COCyaX yBeJHYUTCA HEOANHAKOBO: B IEBOM COJEPKUTCA
6osblIee KOMMIECTBO MONIEKY.T BOAOPOAA, YEM B IIPABOM. )

3. oueMy mpu BKOJAYMBAHUH 'BO3AS B JEPEBO IUISNKA €50 MANO HArpPeBaeTcs, a
KOT/Ia FBO3/Ib BOUT, JOCTATOUHO HECKOABKHUX Y/IAPOB, YTOOR CHILHO HAMPETD IMUISANKY?
(Omgem: Koraa reoaiip NepeMemaeTcs, IMI0b HeGOAbIIas YacTh KHHETHYECKOR aHep-
UM MOJIOTKA NPEBPANIAETCA BO BHYTPEHHIOW SHEPTHIO IBO3ASA
M mUIAnKa Harpesaercs c1a6o. Korzna sxe reoais HENoABMXeH,
TO BO BHYTPEHHIOK 3HEPTHIO NUIANKH [BO3AS [PEBPAIIALTCS
6ombInas YacTh KHHETHYECKOM 3HEPTHH MOJIOTKA.

4. (3) Bckunature Boxy B 6yMaxHoii kopobke (puc. 159).
ITouemy 6ymara He 3aropaetcsi?

O6opydosanue: MTaTHB C KOABLOM; 6yMaxHast KOPOGOY-
Ka; BOJIa; CITUPTOBKA.

(Omeem: Terno MAET Ha HarpeBaHHe BOARL, H GyMaXKHas
KopobKa He HarpeBaeTcs [0 TEMIIEPATYPH BOCIUIAMEHEHHS. )




swvipmepsey

! ¥pok 95. 3auer no Teme «TepmoaHHaMHAKa» 267

o e,

5. B 3akphiToM cocyzne Haxoautca 0,5 KT HeOHA IO AaBJeHMeM 1 aT™ 1Ipu TeMIe-
* patype 37 °C. ITocnie HarpeBaHUA AaBJeHHe B cocyae cTaxo 3 arM. Kaxoe KosHiecTso
TenioTe 6BUIO cooOnIeHo ra3y npH ero HarpeaHuu? (Omaeem: 193 x[[x.)

6. Ha snextporumre MomHocTblo 600 BT, umeromeit KIT/T 45 %, Harpenu 0,5

pozti 0T 10 °C 1o 100°C, 1ipu aToM 25 r ee o6paTruu B nap. Kak goaro guunock Harpe-
-panmne? (Omsem: 15,2 MuH.)

Ipymma 4

1. IloueMy IPOKONOTHIL MAYHK HE OTCKAKHBAET OT Novia npH yaape? (Omeem: Ilpn
yAape ALPSIBOTO Ms4a 06 [0 BO3AYX BRIXOUT U3 HETO, M KMHETHYECKAs] SHEPIUsA JBH-
JEHHMS MSTYa IPEBPAINAETCA YACTHYHO B KWHETHYECKYIO SHEPTHIO IBHXKEHUSA BO3AyHI-
HOI'O TIOTOKA, ¥ JIMIb YaCTHYHO — B OTEHIMANLHYO SHEPIHIO COKATOH PE3HHE, KOTO-
past 3aTeM NMPEBPALI2ETCA B KUHETHYECKYIO 3HEPIHIO 00PaTHOrO ABMXEHMS MAYA, - OH
BCE-TaK# 9yTh-4yTh OTCKAKHUBAET.)

2. TloueMy 1pH XONOCTHIX BRICTPEaX CTBOJ IMYIIKH HarPEeBaeTCA CHIBHEE, 4eM TIPH
crpennbe cHapsimamu? (Omeem: Tlpu cTpenbbe cHapsaaMu Gonbluasi 4aCTb SHEPTHH,
BBUIETMBIIECH P CrOPaHHH MIOPOXa, HAET Ha YBEJIMYeHHe KHHETUYECKOH 3HEPrHH
cHapsiia. [Tpu xonoctoM BRcTpene (crpensie Ge3 cHapsAia) OCHOBHAS YACTb SHEPrHH
CropeBIero Nopoxa HAET Ha HarpeBaHHE CTBOJA I HIKH. )

3. 3anycx HC3 nokasan, uto <TeMmneparypas Bo3ayxa Ha Buicote 1000 kM rocTi-
raeT HECKOJIBKHX THICSY FPaycoB. I1oueMy xe He PacilaBUICS CIyTHHK, ABHTasiCh Ha
yka3anHo# Bbicote? (Temmeparypa miapnenus xenesa 1520°C.) (Omsem: Beneacraune
601b1I0M Pa3PEXEHHOCTH BO3AYX Ha BHICOTE HE MOXKET MIEPENATDH CITyTHHKY TO KOJIH-
YECTBO TEIUIOTH, KOTOPOe Heo6XOMUMO ISl €10 IUIaBNEeHHMS. )

4. (3). [Tepen pamu Ha-
XOAUTCSA CaMOZleNnbHas el -
CTBYIOI2si MOAEJb TEILIO-
BOTO ABUraTens (puc. 160).
HasoBuTe ero ocHOBHEE
vactu. Kakos npuaummn ero
xeitcteua? J{na gero Hy- |/
XEH XOMOXUNbHHUK ?

O6opydosanue: U-o6-
parzasi Tpy6Ka oT mpubopa
<«COOBIMIAIOMMECS COCYILIY; Puc.160
TEILIONPHEMHHK; HaIKa CO CMECHIO BOXHI M CHEra (JIbAa); 3IeKTPHUECKas IUTHTKA; [0~

. ILIaBOK M3 IIPOGKH.
{ (Ormsem: nexTpuYecKas IUIMTKA — HATPEBATENb, BO3AYX B TEILIONPHEMHUKE H TIOX
i mpobkoii — paGoyee Teso, Talomuii e — x0n0AUAbHAK. TerUtonpHeMHHK OLHOCAT K
{ Harpetolf IUINTKe, BO3XYX PacIUMpPAETCS, JaBHT HA BOAY, ¥ MOILIABOK NOAHHMAETCS
- BMECTE CO CT0160M Bozn. Korza TennonpueMHHK NORHOCAT K TAIOMEMY JIh/Y, BO3AYX
OXJKAAETCA H CRKUMAETCH, MOILUTABOK OITYCKAETCsL.)

5. HaiiTit komMyecTBO TEILIOTH, He0GX0AMMOe JUIS H30XOPHOIO HarpesaHus 6 MONb
' O/IHO2TOMHOTO HJEaNBHOTO ra3a Ha 20 K. (Omeem: 1496 [Ix.)

6. O6beM xucnopoaa maccoit 320 r., remnepatypa koroporo 127 °C, npu u3obap-
. HOM HarpeBaHbH yBenuunics saeoe. Halti paGoTy rasa npu pacimpeHuH, Komuye-
. CTBO TEIUIOTHI, KQTOPOE TOILIO Ha Hal'PeBaHNEe KMCJIOPO/a, U H3MEHEHNE BHYTPEeHHe
. aHepruu rasa. (Omeem: 33,2 xJIx; 116,3 x/[x; 83,1 xllx.)

S
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I'pynna 5

B xakoM cryuae A5 HarpeBAHHSA METaJJIHIECKOro mapa A0 OHOMH i TOH Xe
TeMRepaTypw noTpebyeTes Gosbine 3HePrUu: €CAU MAap BUCHT Ha HUTH MY eCIH
OH CTOMT Ha noAcTasKe? CuHTaTh, 4TO MOACTaBKa H HHTh IHEPTHIO He MOrAOUIa-
OT. (Oméem: JLns HarpeBaHus mapa, CTOSMero Ha NoACTaBKe, MoTpefyetcs 6oJb-
INe HEPTUH, TaK KaK IPH paCIIHPEHUH OT HarPeBaHUs €ro LUEHTD TIAXKECTH Nepe-
MeIaeTcs BBEPX, H HeoOX0MUMO 3aTPaTATh HEKOTOPOE KOMMYECTBO TEMIOTH Ha
yBeAmYeHe NoTeHNHanbHOH 3HEPrHH Wapa. Y BHCANIEro Ha HUTH [mapa HeHTP
TAXECTH NpY HarpeBaHHM HepeMemiaeTcs BHH3. IIpH aToM HexoTOpoe KOMHYE-
CTBO MeXaHMYeCKON dHepruM HpeBpallaeTcsad B COOTBETCTBYIOINEE KOMHYECTBO
TennoTw. Clef0BaTeNLHO, A/ HArPEPaHNA BHCAIIEro mapa Hago Gyner satpa-
THTb MeHbllle SHEPTHH.)

2. CnuBku Ha MoJoKe GLICTpee OTCTauBalOTCA B X000 HOM nomemeHun., Ilode-
My? (Omeem: Bcnencaue ocnabnenns 6poyHOBCKOTO ABHXEHEA KaTleleK 1mapa.)

3. Okean o61ajiaeT OTPOMHLIM, TIPAKTHYECKH HEHCYEPIIAEMBIM 3al1aCOM SHEPIHH.
TloyeMy 1o CHX NOP He CTPOSAT TEILTIOBKX MallIHH, KOTOPbIE HCHOIL30BANH 6Bl 3TY 3Hep-
rmi0? (Omeem: Het xonomunnHuKa.)

4.(3). Haneiite cTakaH Jo MOJAOBYMHE BOAON, IOAOKUTE B Hero Kakoii-unby b rpya
(HarpuMep, ManeHbKYIO raifky), 3akpofite TucToM 6yMaru W, nprAepXkuBas pykod,
nepeBepauTe. HecMOTPA Ha TO UTO H3HYTPH Ha 6yMary ZaBsIT BO3IYX, BOJA M IPY3, OHa
He oTpruiBaercs. OGLACHNUTE ABAEHME.

O6opydosanue: cTakan, Bofa, rafKa.

(Omeem: Korna nepesepHyTHIf CTakaH NpUAEPXKABAIOT pyKoif, 6yMara cMayupa-
€Tcs BOJO{t ¥ «IIPUNTIaeTs K KPASIM NOX AeHCTBHEM CHJI HOBEPXHOCTHOIO IPHTSKE-
nus. Korga pyky y6uparoT, To moA TAXECTHIO BOXL! H IPY3a GymMajiKa Clerka NpOrH-
6aercs; 06beM BO3AYXa BHYTPH YBEIUYHBAETCA H €10 JaB/leHHe CTAHOBATCA MEHbLIE
at™ocdepHoro. PassocTs Mexay cHioll BHemuero aTMocthepHOTO JaBEHHS ¥ 1aB-
JIeHHS BHYTPH M CHJIBI IIOBEPXHOCTHOTO HATAXXEHHA Y PABHOBEIMBAET BEC COLEPIKH-
MOTO CTaKaHa.

5. Ipu u306apHOM HarPeBaHMY OHOATOMHOIO KAEANBHOTO Ia3a ero BHYTPEHHION
SHepruio ysennunam Ha 120 J[x. Onpenexnts paboTy, COBEPIMEHHYIO Ta30M, i KOTH-
9ECTBO TEILTOTH, HoNy4YeHHOM rasoM. (Omsem: 80 {x; 200 Ix.)

6. Kaxyio cpefiHio MOIHOCTD Pa3BUBAET ABMIaTENb MOTOMIUIA, ECAM TIPH CKO-
pocTit npuxenns 108 kM4 pacxox 6ensuna cocrasaser 3,7 1 Ha 100 kM nyTH, a KI1LJ{
aeuratenst — 25 %. ¢ — 700 xr/m3. (Omaem: 8,9 xBT1.)

JoMaumee aaganue

IL 82.

Vpox 96. KoxTponsuas paGoTa no reme
<Tepmoaunamuxas
(Cm. pasgen «CaMocTosTe ThHEE 7 KOHTPONGHELE PaBOThI».)
Omegemvt K xonmponvnou pabome

HouMep Bonpoca H 0TBeT

1 2 -3 4 5
Bapuanr 1 T A A T B
Bapwmant 2 big B bt A B
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BapuanT KOHTpOABHO! paboThl
Omagembi x xonmponsnoti pabome

OrBern! K 33a4aMH HOMePa 3a82d

1 2 . 3 4 5 6 7
' Bapuant 1 311 x/Ix 395m/c] 600wJIx | 720xr |6593xMAx | 1,5°C 9%
' 1000 ix

' BapmanT 1 |499 x/Ix 1,5°C 25xll= | 764ma| 75 xllx (35xBr | 40%

ANEKTPORUHAMUKA

Vpox 97. dnexrpuueckuit aapan. Ksanrosanne 3apsaa
Ifeas: HayInTBCA OOHAPY>KHBATE 3JIEKTPHYECKHE 3aPAJH HA TeJax.

Xon ypoxa

I. Anamu3 xouTpoabHoli paGoTnl
1. M3y enue HOBOTO MaTepHaa

CrpykTypa Beenennoit opMupyercs rpaBUTALMOHHEIM NpuTAxkeHHeM el Ho
MPUTSKEHUE NPUBENO OBl K CXATHIO. J[JIs CYIeCTBOBAHMA CTabHABHEIX Pa3MeEpOB Tl
JOJDKHBI CYIIECTBOBATH CHJIH OTTATKUBAHKMSA MeXTy YaCTHIUAME Tesa. TAKMMH CHia-
MU SBNSIOTCS CUAH 3/IeKTPOMarHATHOTO B3aNMoAeHcTBIA. CHIIN 3XeKTPOMArHHTHO-
0 B3aMOZEHCTBIA JACTHII T€JIa Ha MHOTO HOPSAAKOB NIPEBOCXOAST IPABUTAIIHOHHbIE
CHIBI. DIEKTPOMATHHTHRE NPATSDKEHUA ¥ OTTAJIKHMBAHUSA BOSHUKAIOT JHIIL MEXIY
3APFAKEHHBIMHA YACTHIIAMY.

Ixcnepumenm 1

" Tlopsecunu Ha HUTKY Kycouek ¢orbru. M nofHecem K HeMy HaJIOUKy U3 OPICTexna.

— Yro Bat HabAwxaETE?

Hukaknx naMeHeHuii He IPOMCXONHT.

3HauuT, TENO He obndfaer 3apsaaamu. HaTpeM masioyky M3 oprcrekna o Gymary.
Kycouex GoAbIH Haval NPATAIUBATLCS. SHAYNT, OiMH M3 CHOCO60B COOBMMTD Tey
3MeKTPHYECKHIL 3aPAN — HaTEPETH €ro.

YBenuThes, 4TO 3TO He €AHHCTBEHHKII c1oco 3apaguTh Tena.

Jxcnepumenm 2 ’

VrapuMm a60HATOROI NaNoYKoH O pesnHoBYIo TPYOKY. ITofHecem Tena K 37MeKT-
POMETpaM, a 3aTeM COEAMHNM, CTPEIKH BHaYase OTKJIOHATCA, a IIoCTe COeANHEHUA
IPOROJIOKOMH BEPHYTCA B NEPROHAYAALHOE NIONOXeH!e, D60MUTOBAs NaKoTKa U pe-
3UHOBaA TPyOKa «3apsAMIaChy PAa3HHIMH HO 3HAKY 3apANAMY, HO OJHHAKOBEIMH IO
MOLYJIO.

CnocoSHOCTE YacTHIY (KA TeN) K SNeXTPOMATHRTHOMY B3aHMONEHCTBHIO XapaK-
TepU3yeT 3eKTPUYECKHIf 3apsl.

' Dnexrtpuueckuii 3apax — GHU3NYECKaA BeIMYHNHA, ONIPEACTAIONIaA CHIAY SEKTpO-
‘MarH¥THOT'O B3aUMOXENHCTBHIS.

Icnepumenm 3

OTpexeM IBe IOJOCKH 6ymam o mmupuHe okono 1 M. Coausum. Baaumoneit-
cTBHE OTCyTCTBYeT. [T010XHM Ha TETpajh U MPOBEXEM HeCKOMBKO Pa3 PYUKOH.

ByneM cOAuXaTh IOJIOCKH, B3AB HX B PYKH, HOJOCKH OTTONKHYTCA APYT OT APYra.
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Ixcnepumenm 4

K noasemensoii $onbre NogHECTH 3aPAKEHRYIO NATOYKY, GoIbra IPUTATHBAET-
cs. Ecn xe $onbra KocHeTes nianovuxy, $onbra 6yLeT OTTaNKMBATHCA.

3HaywT, 3apsDKEHHEIE TEIA MOTYT OTTATKHBATHCH, 3710 OGbACHIETCS CyTIECTBOBAHY-
€M JIBYX PasJHYHEX 3apA%0B. OJH A3 HAX NONOKHTENLHEH, 2 IPYTON OTPUNATENLHEIE.

TIp¥ cOnpHKOCHOBEHHH OfHON M TO# e INACTHKOBOH PydKH Bninu coobmenst
Bymare OANHAKOBLIE 3aPH/AN.

CrienoBaTerbHO, MEXITY 3MeKTPHEECKHMH 3aPsIaMH OIMHAKOBOTO 3HaKa IEHCTRY-
10T CUJTH OTTAJKHUBAHHS, a MEXJY 3apsiaMHi IIPOTHBOMONIOKHKIX 3HAKOB AEHCTBYIOT
CHJIK IPUTSIKEHNA.

Jlns o6HapyXeHHS ¥ H3MePeHNA NEKTPHIECKHX 32PAA0B HPUMEHSIOT 31EKTPO-
MmeTp. [To yray oTknoHeHNs CTPeNKN 3/eKTPOMETPa MOXHO CYAHTh O 3HAUEHHH JJIeK-
TPHYECKOTO 3apsiia, MePeNaHHOIO CTEPXKHIO ANEKTPOMETPA.

IKcnepumenm 5

YcraHoBHM 1Ba OMHAKOBHIX 3MekTpoMeTpa. Ha cTepikHe oHOIO M3 HUX yKpenuM
METALTAYECKHH AHCK M OCTABHM HA HEra BTOPOH Takoil ke ¢ pyukoil HaondTopa.
MexRy AuCKaM¥ TIONOXHM KYCOK CYKHa. B3sIBIINCP 32 PY4KY, CAEN2EM HECKOJIBKO
JIBIDKEHWI U CHUMaeM BepxHHit puck. CTpeNnKka aleKTpoMeTpa OTKIoHUTCA. Bepxwuit
JIHCK TOHECEM KO BTOPOMY 9N1€KTPOMeTpy. CTPENKH 31eKTPOMETPOB OTKIOHHNHCH
HA OJMH U TOT Xe Yroj, npuMepHo. Teneph COEIHHAM HPOBOJIOKOH 3IeKTPOMETPH,
CTPEAKH BEPHYTCS B IIePBOHAYANBHOE MTOJOXEHHE.

Camuie TOYHBIE SKCTIEPMMEHTH TI0Ka3alH, 4TO B Pe3yNbTaTe 31eKTPOHH3AIMH Tell
TIDH CONPUKOCHOBEHNH Ha HUX BCEI7Ia BO3HAKAIOT 3/TeKTPHYECKHe 3aPsA/L, PABHEIE 10
MOJYIO ¥ IPOTHEONOJIOXKHEIE IO 3HAKY.

DJieKTpHUeCKHe 3aPSAK MOTYT TIOSIBHTHCA U TIPH APYTHX B3aHMOIEHCTBHSAX, TOJ
BO3/iefiCTBHEM CBeTa.

BHyTpH #30oaupoBaHHOf cHcTeMn! Hpu MOGKX BaauMOZe#CTBUAX alrebpanyec-
Kast CyMMa BJIEKTPHYECKUX 3aPANI0B OCTAeTCs MOCTOSHHOI: g, + g, +... + q, = COnSt.

Hurge u HHKOTa He MCYe3aeT aeKTpuuecKuH 3apax oxHoro 3Haka. [TosBienne
NOJIOXHTEABHOTO 3JEKTPHIECKOTO 3apsiia BCETAa CONPOBOXKAAETCS NOABACHUEM PaB-
HOTO O MOZYJTIO OTPUIIATENBHOTO 3apSAA. -

1. 3akpennenue UIYUEHHOTO

1. Kakue B3anMo/ieiicTBIS Ha3hIBAIOT 3/IeKTPOMArHHTHBIMH ?

2. Yto TaKoe 2N1eKTPHYECKUIt 3apsan?

3. B ueM cX0OCTBO H OTAHYHNE ITEKTPHEECKOTO 3aPAAA H IPaBUTAMOHHON Macch?

4. Kaxoli 3apAzn Ha3bIBAIOT 3/1eMEHTADHEIM?

5. B yeM COCTOMT siBJIeHME DEKTPOHHOIM TEOPHH?

6. CopMyupyiiTe 33KOHBI COXPaHEHHS 3NIEKTPOHHOTO 3apsiia?

7. Koraa on srinmoyHsaercs?

HNomammee 3aaHne
T1. 85, 88.
Teopuecxoe sadarue:
1. Uecnenyiite B JOMANTHHX YCIOBASX CHHTETHYECKHE N HATYPTbHEE MaTepHa-
Jnl. Kaxue #3 HUX 3/1eKTPH3YIOTCs CHIIbHEe?

2. MoxHO 11 Ha KOHIaX 560HATOBOM NATOYKH HONYIHTS OJHOBPEMEHHO J(Ba pa3-
HRIX IO 3HaKy 3apsifa? Jlafite TeopeTwueckoe pemeHne U IPOBEPETE €T0 IKCIe-
DPHMEHTOM.
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¥Ypok 98. 3axon Kynona
3 Llem:: JATH NONOXHUTENHHYIO OLICEKY CHJIKR BSaHMOI[eﬁCTBHﬂ 3apAAO0B.

Xon ypoka

! I. TlorTopenne. Becena

1. UeM o6BACHAETCS 3MEKTPHIALMS TEN IIPH COTPHKOCHOBEHHH ?

2, Kaxue ONKITH JOKA3bIBAIOT CYINECTBOBAHME ABYX BUAOB 3JeKTPIYECKHX 3aPANOB?

3. KakoB NIpHHIAT fefCTBAS 2MEKTPOMeTpa?

4. Kakue 4acTunbl ABJIAIOTCS HOCHTENAMH OTPHIATEIBHBIX H IOTOXKHTENBHBIX 3a-

pAIOB? ’

5. Kax ¢opMHpyeTcs 3aKOH COXPaHEeHH: 3JIeKTPHIECKOTo 3apsaia?

6. OcTaeTcs nu HeHaMeHHOW Macca Tena IPY er0 3eKTPU3ALHN?
II. ®usnyecknit AUKTAHT. DACKTPHIAUHUA Tell. 3aKOH COXPAHEHHS INEKTPHYECKO-

ro 3apaaa .

CM. paamen «CaMOCTOSITENbHEE H KOHTPONbHBlE pabOTHI».

Omsemoi:

1. DnexTpocTaTHKa. 2. DneKTpoMarnuTHoe. 3. DnekTpuueckuit sapan. 4. Her.
5. Moxno. 6. dnexrpusanus. 7. Her. 8. OtrankuBaiores. 9. [{a. 10. Her.
1. Msyyense HOBOrO MaTepHaia

B3anmozeiicTBHA HENOABIXHBIX 3IeKTPUYECKHX 3apANOB H3YYAET 3NEKTPOCTATH-
xa. OCHOBHO# 32KOH 37IeKTPOCT2THKH GBLI YCTaHOBJIEH SKCTIEPHMEHTATBHO (hpaHitys-
ckum yuennnM [T Kynonom B 17851

KynoH n3Mepsn CHIH B3aMMOZeHACTBHS 3apskeHABX mapoB. Ha Torkoit npososioke
6BLTa MO/BEINIEHA CTPeJIKA: TAJIOUKA € ABYMS METAUIMYECKUMH IAPAMU Ha KoHrax. OxHo-
MY COOOIIANCS 3IEKTPHUECKUH 3aPSA/ M IIPOTHB HETO YCTAHABITMBANCA APYTOH 3apsKEHHRIN
map. [o Y1y NoBOpOTa CTEKIMHHOH NAROUKH ONPEAETHIACH CHJIA B3AHMOJCHCTBHSA.

Paccrosnue MexRy mapamMu 6RO He TDYAHO UAMEPUTD.

KynoH He MOT H3MePHTh 32pSA5! HIAPOB, HO OH MTPETIONOMIN, YTO TIPH COITPHKOCHO-
_BEHUH MEeTAJTHYECKOTO HIapa C 3apAJIOM q € He3apsKEHHBIM HIAPOM TAKOTO Xe PAIHyca
3NEKTPUIECKHIT 3apa/ e MTCsA Ha JBe PaBHbIE YACTH, M B MIAPAX OKA3LIBAIOTCS 3aPALBI

F= k|41|2|q2| 3

Kynonorncxaﬂ CHJTa HATIPABJIeHA BIOMb IPAMOL, CoeMHsONMEN 062 TOYEIHBIX 33-
pAza, NOTUHHSAETCS TPETheMy 3aKoHy HrioToHa,
Edunuya — xynon (1 Kn) — smo 3apad, npoxodsauuti 3a 1 cexynoy nonepeunoe cexe-
Hue npoeodnuxa npu cune moxa 8 1 A.
o H-u?
k=910
Ka?
k= Ane. — MR BOBNyX2
0
) 1
4nee,
€ — SNIEKTPHUYECKast IOCTOSAHHAA CPEfbl.
TloxasnbiBaer, BO CKOILKO Pa3 CHMTa B3aUMOEHCTBUSA TOYEYHEIX TEN B BaKyyme 601b-
Hie CHJIhI HX B32HMOJIeiiCTBHSA B CpENie.

— ans moboil cpesnt

[

e=-2

BEIETRI AN

3
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Cuna Kynona nns Heckonbkux 3a-
psznos (puc. 162).
IV. IlosTOpEnHe uayueHHOTO
1. Yro onpegensier 3akon Kynona?
2. Kak samuceiBaercs 3axoH Kyno-
Ha JU1 B3aUMOAENCTBMS 3apAN0OB
B BaKyyme? -

3. Kaxas BenuunHa xapaKkTepuayeT B Puc. 162
BJIMAHME CPEIBI Ha CUJIY B3AUMO- ;
REeNCTBHS MEXY 3apARaMH?

4. 3anmmmTe 3akoH KysoHa U1 B3aMMoAe#CTBUA 3apsAIOB C YHETOM Cpeibl B CHC-
teme CH?

5. Yemy paBeH KO(pHLMEHT [IPOTIOPIHOHANEHOCTH B 3aK0He KyIoHa?
6. MOXHO JI1 2/IEKTPHYECKHIk 3apAT AETHTb GECKOHEUHO?

V. Pemense 3agau

1. Manenexkult mapuk mMaccoit 2 ¢ 103 kr, nogsemeHHbI Ha TOHKOM MEAKOBOMN
HHTH, HeceT Ha cebe 3apsaa 3 * 107 K.

Ha xaxoe paccTosinue CHH3Y K HeMY CAeAyeT HOAHECTH APYTOM MaseHbKH MapHK
c 3apsnom 5 ¢ 107 Kit, 4To6b HanpsAXeHHE HUTH YMEHDIIUIOCH B 2 pasa?

Nano: Pelenne:

m=2- 103 kr Ha n1aprx, noasemeHHblt Ha TOHKOK HUTH,

q, =3+ 107 Kx |ZAeficTayloT ABe CHIBY: CiMla HANIPSXKEHnA mg u LLLLLI111/

q,=5° 107 Kn |cunaHanpsokenus Huru T, . Hanpasnenus cun

T,=T,/2 npoTHeONoNoXHH. [1lap HenmoaBHXeH, crexo-
g=98Mm/c BaTebHO, T, = mg. Ecoii Ha pacCTOSIHMH T T10-

MeIIleH 3apsk g, TO Ha IIapHK AeHCTByeT eme
Hadtrn: r = ?

onHa cuna — Kynona, HampaBsieHHas BBEPX H T,

paBHast F=ﬂgi|;|—qz-l.

r
Yrobn cunia HaNIPSXKEHHSA HUTH YMEHBIIHIIACh, 3aPAA q, AOMKEH C)

6rITE TOTO Xe€ 3HaKa, UTO ¥ 3apAn q,. mg
3anumeM ycnoBME DaBHOBECHS IapHKa B 3TOM Cly4ae: :
mg+T +P;, =0, COTNIaCHO HepBOMY 3aKoHY Hbi0TOHa. Puc. 163
Bui6epu Hanpaenenue ocu 0y BePTHKANBHO BBEPX, H 3alMIIEM
3TO ypaBHEHHeE B IIPOEKLUsX Ha ock 0y. ¥
-mg+T,+F, =0
IToacTaBuM AaHHEE 33Ja4M:
R
T,  Haqlg mg  kg|lq _.
e Tt g el .
91)'|9; —
Orciona: kl i ZI—T— mg
r
2Hq||q.|
P r
CnenoBatenpHo, 7 = “li_l_ ;
’ mg Oq,

(Omgem:r=0,37m=37cm.) Puc. 164
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: 2. C Kaxoi cuoi B3aMMOoIeHCTBYIOT B8a 3apsiza 1o 1 Kir kaxantit Ha paccTosiHuM

~ 1 k™ apyr ot apyra B BakyyMe? (Omeem: F = 9 kH.)

‘ 3. Jipa OIMHAKOBHIX MAJICHBKHX MIAPHKa, 00MAfaloNuX 3apaioM q, = 6 MK 1

~ 3apsigoM q = -12 MuKJ1, HaxoxATCs Ha paccTosAnMn 60 cM ApyT OT Apyra. Onpenennte

' cuNy B3aUMOZeHCTBHA MeXTY HUMH. UeMy 6yaeT paBeH 3apsX KaX(IOro mapHKa, eclu
HX NPHBECTH B CONPHKOCHOBEHHE M 3aTeM padbeAMHHMTH? (Omeem: F = 1,8 H;

- q=-3muKn) )

' 4. J1Ba nonoXUTENBHBIX 3apsAfa q M 2q HAXGAATCA Ha paccToAnuy 10 MM. 3apaan
B3auMofelicTsyoT ¢ cuaoit'7,2 « 104 H. Kak Benux xaxpauif aapan? (Omseem:
q, =2+ 10°Kn=2nKn;q, =4+ 10° Kn = §nKr.)

5. Haitnute cuny, RelicTylomyio Ha 3apsz g

- qy=-1+10°Kn, ecan sapaau g, =1 * 10" Knu

** g3™ 2 * 107 Ka pacnionokenn B Boagyxe. Paccro- A B c

" amme AB = BC = 10 cM. (Omsgem: F =9 + 102 H.) Puc 165

6. /IBa no0XKUTENILHO 3apsAXKeHRHX Tena ¢ 3apsaamu 1,67 u 3,33 8K HaxonsTes
Ha paccTosiruu 20 cM Apyr ot Apyra. B xaxoli Touke Ha AUHUM, coeAMHAIONmEN 3TH
Tena, HaIo TOMECTUTD TPEThe Teno ¢ 3apaaoM -0,64 HKu, yTo6r 0HO 0Kazanoch B pas-

. noBecun? Maccamu Ten npene6peys. (Omsem: x = 0,117 M = 11,7 cm.)

7. JIBa 0AMHAKOBRIX HeGoNbIIAX mapuka Maccol 0,1 r kaxasli noABemeHb Ha HU-
Tax auHoi 25 oM. ITocne Toro kak mapukaM GbUTH COOOHIEHE OAMHAKOBRIE 3apSIAbL,
OHHM Pa3ouULTHCh Ha PacCToAHMe 5 cM. OnpefeauTs 3apAAN WapuKoB. (Omeem:
q=52H1Kn)

Jlomaunee aananue
11. 89, 90 c. 236, 3azaun (1-2).

LR

VYpok 99. Peinenne 3agay
Iens: HayuuTh pemath 3aaud 1o TeMe «3akoH KysoHas.

Xox ypoka

1. MpoBepka nomaiiHero 3agaHHA
1. Onumure onuTH KynoHa no uccieioBaHHIO BIanMOAEHCTBHSA 3N6KTPIIECKUX
3apAn0B?
2. Yem oTmiuaeTcs 3akon KynoHa oT 3akoHa BCEMHPHOTO TATOTEHHSA?
3. B KaKHX eIMHANAX BHPAKAETCA 3NeKTPUYECKU 3apaa?
4. B YeM COCTOMT IIPHHIMII CYNepIIO3HIHN?
. 5. Yro Takoe 3eKTPHYECKas TOCTOSAHHAA ? -
i II. Pemenne 3anay
3adavu na <3» .
1. J1Ba Tena ¢ 3apagamu 4 * 10 Kur u 10-° Ko HaxonsTca Ka paccTosinud 24 M apyr
oT apyra. B xakoii Touke Ha IMHEH, COEXHHAIOMEN STH Tesla, HAZ0 [IOMECTHTD 3apsi-
! JKEeHHOe TejI0, wTo6bl OHO OKa3aIoch B papHOBecHH ? (Omeem: 16 cM; 8 cm.)
‘ 2. ]IBa OMHAKOBBIX METAJTHYECKHX LIAPHKA, MMeIoHe 3apsian q, ~ -6 * 108 Kin
4 q, =15 + 10% Ku, npuseny B CONPUKOCHOBEHHH, 2 3aTeM Pa3BepHY/H Ha DACCTOSHHE
10 cM. OmpenennTe cuy BaauMoAeHicTBYS Mex Ay mapukamu. (Omeem: 0,18 » 102H.)
3. C kakoii cui0it LAPo aTOMa Xeseaa, MMelolnee aapsan, pasumit 41,6 + 107° K,
.. IPUTATHBaeT 3NeKTPOH, HaxOLAIMIACA Ha BHyTPeHHel 060104Ke aTOMa, PACTIONOXKeH-
Hbiit Ha paccrosiuuu 10 -2 M ot aapa? (Omeem: 6 « 103 H.)

G S e
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4. /TBa 3apsaaa, OMMH U3 KOTOPHIX B 3 pa3a 60Jibile APYIOro, HAXOASACh Ha pacCTOosA-
Huu 30 cM Apyr oT Apyra, B3aumogelicTayioT ¢ cwioit 30 H. Onpenenure penvauny
3THX 3apsaaoB. (Omsem: 1 » 105K, 3 « 105 Kn.)

3adauu na <4»

1. /[sa 0fMHAKOBO 3apsAKEHHBIX MaTeHbKHX Mapuka Maccoit 2 r, nogselleHhl
Ha HUTKax ANuHOHA 1 M B ofHOI Touke. OnpelenuTe BEIHYUHY 3apsAja KaXKZOTO
MapuKa, eCIY OHM OTTOJNKHYJNUCh M Pa3olLIMCh Ha paccTosiHue 4 cM. (Omsem:
8,43 « 10° Kun) ’

2. /1Ba OTUHAKOBHIX METANTHYECKHX MIaPUKA 3aPAKEHBI ITON0KHTENLHEIMH 3a-
pstaamu 5 HKa 1 20 HKo. IeHTphi mapHKoB HaXoAATCA Ha paccTosiHuM 10 cM Apyr
ot apyra. llapuku npuBenu B conpuxocaoseHue. Ha kakoe paccTosHHe rocie 3Toro
HYXHO pa3BecTH LEHTDPH, YToOH cHJa B3aMMOAeHcTBUA OCcTalach npexHei?
(Omgem: 12,5 cM.)

3. /Ipa 0IMHAKOBLIX MIApHKa 3apAaMH N0 4 MKKUI Ka)KAbIMH, TOABEMEHbT Ha OTHOM
BHICOTe Ha HEKOTOPOM PacCTOSHHMH APYT OT Apyra. Kakoil 3apsa Ha0 HOMeCTHTb MeX-
Ay MApUKaMH Ha OAMHAKOBOM DACCTOSHHM OT HMX, YTOOH HUTH BUCENH BEPTHKAJIb-
HO? (Omegem: -1 MxKu.)

4. JIBa OTHHAKOBMIX IIapHKa HMEIOT Maccy 1o 1 r kaxauill. Kakue paBHbie 3aps-
Jibl He06XOAMMO IIOMECTHTH Ha 3TH IIAPUKH, UTOOKI HX B3aHMO/iefiCTBHE ypaBHOBe-
MIMBaJN0 CHIY BCEMHDHOI'O TATOTeHHs, HelcTBYlOmyo Mexay HUMu? (Omaem:
0,86 * 103 Ka.)

3adauu na <5»

1. QIMHaKOBbIE METALTHYECKHE IAPUKY, 3aPSHKEHHBIE ONHOKMEHHO 3apsdaMH q
1 G, HAXOJAATCA Ha PACCTOSHMM r APYT OT Apyra. lllapuky npHBENH B CONPUKOCHOBE-
fue, Ha xakoe paccTosHue HX Ha0 Pa3BecTH, YTOGH CHia B3aUMOKEHCTBIA OCTANACh
npexueii? (Omsem: 1,25 » r.)

2. ManeHbkuit mapuk maccoif 3 * 10 kr moABemied Ha TOHKOH HUTH H AMEET
3apsix 3 « 10 Kn. KakuM craHer HaTskeHUe HATH, eC/IH CHU3Y K HEMY Ha pacCTos-
Auu 30 cM TOAHeCTH APYTOi INapHK C ONHOMMEHHEKIM 3apsaoM 5 » 10% Kn? (Omeem:
1,4+ 103H)) .

3. Tpu oxHHAKOBHX 3apsifia, KaxkIbli 13 KoTOpHX paBeH 3,43 « 102 Kn, pacniono-
eHHl B BEPHIMHAX PaBHOCTOPOHHETO TPEYTOJLHMKA, B IIEHTPe KOTOPOTO NOMEIIEH
OTpHUATENbHRI 3apAA. OnpefenuTe 3HAYeHHe 3TONO 32DPSAAa, eCAM JaHHAs CUCTEMA
HaxomuTcs B paBHOBecHH. (Omeem: 2 « 102 KJL)

4. Ha HenpoBoAsAiIeil HUTH BUCUT 3apsKeHHRH mapuk Maccoit 29 r. Kaxoii 3apsx
110 MOJYI0 HAJI0 TIOMECTHTD HA PACCTOSIHUM 5 CM OT IIAPHKA, YTOOH! BEC APHKA YMEHb-
muscs B 2 pasa. 3apax mapuxa 2 * 106 Kun. (Omsem: 1,4 + 10° Kxn.)

3adaua nosvIWERNO CONCHOCHY

B BepiMHax KBajipaTa HAXOAATCA O{HHAKOBHIE IOIOKHUTENbHbIE 3apsaan q. Kakoit
OTPHLIATEbHBIIL 3PS HYKHO NOMECTHTH B LEHTD KBAAPATA, YTOGH! cucTeMa Oblla B
PaBHOBECHH. :

(Omeem: i(’_) v2+1) 0,969)

Jomamuee 3ajaHHe
I1. 89, 90 c. 236, 3apaun (3-4).
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Ypok 100. Hanpa:xeHHOCTE 3JIEKTPHYECKOTO NOAS
Ilens: chOpMUPOBATH NOHATHE HATPSKEHHOCTH DEKTPUYIECKOTO O

Xon ypoka

I. NopTopenne nayyeHRoro

1. OmmmaTe sxcnepument Kynoma.

2. Cdopmupyiite 3akon Kynona,

3. B uem duauyeckuit cMucn Kosdduimenra k?

4. OnrpesienvTe rpaHAIE] NPEMEHUMOCTH 3TOIO 32KOHA. -

5. IloueMy TIpH ONMMCAHHH MeXaHWYECKOTO ABIKEHUA He YYUTHBAIOTCS 3JEKTPH-

YecKue CHITbI? )
. Ouawyeckuii AUKTAHT. 3aK0H COXPAHEHHS AEKTPHYECKOTO 3apsana. 3akon Kysona

CM. paszien «CaMOCTOATeNbHEE H KOHTPOJIbHbIE 3aJIaHHS».

Omeemus:

1. [a. 2. Her. 3. Her. 4. Helitpansummu, 5. Yeenuuusaetcs. 6. YMeHbimaeTcs.
7. YMenbmaeTcsi B 9 pa3. 8. uanexTpuyeckoi nponnuaemoci‘bxo. 9. B xymoHax.

II1. M3yyenme HOBOTO MaTEpHANA

BsaumoseficTRHe 32pAROB 0O 3aKOHY KynoHa sSBASETCA 3KCIIEPUMEHTAILHO YCTa-
HOBJNeHHBM daxToMm. OIHAKO He PaCKPHIBAeT PHU3NIECKOIH KAPTHHH CaMOTO IIPOHecca
BaanMoJiesicTBHA., 11 He OTBeuaeT Ha BOIIPOC, KAKMM IYTeM OCYILIeCTBISETCsS AefiCTBHe
OJIHOTO 3apsifa Ha JpyToil.

Ixcnepunenm 1

INogBecuM Ha HUTKE JETKYI0 METALIMYECKYIO TAb3Y H3 doasru. Memprennro npu-
6MM3UM K THIB3¢ BEPTHKANBHO PACTIONOXEHHYIO IIACTHHY TIEHOILIACTA, TIPEBapH-
TEJNBHO 3apAAMB €€ HaTHPaHHEM HEPCTHIO.

— Yo npoucxoaut? (KOHTaKTa HeT, HO TH/IB3a OTKJIOHMACH OT BEPTHKANH.)

Tak IpOHCXOAMT B3AUMOIEHCTBHE Ha pacCTOAHNN. MoXXeT fiesio B BO3/yXe, KOTO-
pHift HAXOAMTCH MEATY TENaMu?

Ixcnepumenm 2

3apsxeHHbIe 3NEKTPOHK IIOMEIMAIOT MO/ KOMOKO BO3AyIIHOro Hacoca. Boamyx
BHIKAYMBAIOT. B 6e3B03YNIHOM NMPOCTPAHCTBE 3NEKTPOH IO-TIPeXHEMY 3apskeH.

— Kaxoit Mox#o caenats BuBoa? (Bo B3anmoefiCTBHM BO3YX He YHaCTBYeT.)

— Kax xe Torna ocymectaaserca B3anMoaelcTeue?

Dapaneit nan caenyomee ofpACHEHHE:

BOKDYT Ka)I0r0 3IEKTPHYECKOrO 3apsia BCET/a CYIECTBYET SEKTPHYECKOE TIOE,
DNIEKTPHYECKOE TI0JE — MATEPHANHHLLE OB LEKT, HEIPEPRIBHALI B IPOCTPAHCTBE K CTIO-
cobHEIl AefiCTBOBATh HA APYTHE SIEKTPHYECKHE 3aPSITHI,

BaanmopeitcTBHe 3NEKTPHYECKUX 3aPAZIOB eCTh PE3YILTAT AeHCTBIS NOMA 3apd-
KEHHBIX TeJL. ~ .

(Duageckan senMIEHa, paBHasa OTHOMEHHIO CHIH F | ¢ KOTOpOii aNexTpudeckoe
fone feHCTBYeT Ha MPOGHELA 3apAA q, K SHAYEHUIO ITOTO 3apsAa, HA3HBAETCA HATIPSA-
XEHHOCTDIO HNEKTPHYECKOro Mo i obo3Hayaercs E.

-F p#Q p. 9 E=[£]=[.B_] -

q i rt’ 47!80 Kn M ’

OnNIT 10KA3EIBaET, YTO €CIIH HA JJEKTPHYECKHI! 3apAR q AeHCTBYIOT ONHOBPEMEH-
HO 9JIEKTPHYECKHeE IO HECKOIBKHX UCTOYHUKOB, TO Pe3yNETHPYIOINAs CHIA OKa3H-
BaeTCA PaBHOM CyMMe, AeHCTBYIOHIEH CO CTOPOHK KaXAOr0 NONA B OTACALHOCTH.
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3Jle1crpmec1cne 1107151 NOXUAHAIOTCS IPHHIMIY CYNIepro3nuui.
Torza: E= E#E +E+ +E
1 2 1 2 1 ) 2

Sy

E

Puc. 166. Pacnpedenenue nunuil, Hanpasiennvix 80Kpy2 YeouneHMbI MOUeuHbix 3apadoe

Puc. 167

Ixcnepumenm 3

BosbMeM KaCTOPOBOE MACIO, HANBEM B rapemcy, a CBepXy HaCHITUIEM MaHHOM Kpy-
nn. IToMecTuM B Tapenky anekTpox «+». (MoxHo oT paspsaa -1 wim ot anekTpodop-
HOY MamVHH.) YBHANM CIIEKTP SEKTPHUECKOTO MOJIf, TOYEUHOTO 3aps/a.
IV. Bonpoch! ans noBTOpEHHSA

1. Yro Takoe anexTpI4ECKOe Moe?

2. HazoBuTe OCHOBHHIE CBOMHCTB2 3/eKTPHYECKOTO rlo.nx?

3. Kakoe noJsie Ha3bIBaETCA ANEKTPHIECKHM?

4. YTo Ha3BIBaETCA HAaNPAKEHHOCTBIO 3IeKTPUYECKOTO NOJA?

5. YeMy paBH2 HanPsXEHHOCTh 3TEKTPHYECKOTrO NOJIS?

6. Cnenattre yepTex, QOBSCHETE CYIHOCTH NPHHIMNA CYTIEPIIO3UNUH SNEKTPH-

YyecKMX noneit.

7. Kakoe aneKkTpHYecKoe 11071€ Ha3kIBAETCA ORHOPOTHHM?
V. Pemenne 3afay

1. Kanensxa Maccoit 10, HaxoIUTCa B paBHOBECHH B 3JIEKTPHYECKOM TIOJNE C Ha-
npaxkerHocThio 98 H/Ka. HaiiTi BernyuHY 3apAfa KANeALKIL

Pewenue: y -
Ha xanensxy B anexTpiyeckoM moze AeACTBYIOT P
KBe CHJIBL: CHJIa TAXKECTH 77§ H CHAZ3NEKTPHYECKOro
nonst F,T. K. kanns HaxoXUTCA B paBHOBecHH F = mg. mg
F .
E’—'—;; F:Eq; E.q:mq; )
Puc. 168 v
m K2-M .
‘1=7§- 2_1{-—_[1()'] g=1C 98 1ok
72 98

(Omasem: 10 Kn.)
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2, Iazapspaq, =3+ 10" Knuq,=-2 1071(_11 Haxomcaﬂapaccrosmnuo 2 M
I npyr ot Apyra. OnpesennTe HaNpsXKEHHOCTD 3eKTpHYecKoro nons 8 Touxe C, pacho-

, JIOXKEeHHOMN Ha JIMHKH, CoeTMHAIOMme!H 3aps s Ha paccToauny 0,05 M ipasee oT 3apAana q,.

v (Omsem: 6,8 + 105 H/Kxn.)

3. Jlpa ToueunHx 3apsifa 6,7 « 10 K u -13,3 « 10° Kz maxoastcs Ha paccTOSHMH
§ cM apyr oT apyra. HaifTi HanpskeHHOCTD dJIeKTPHIECKOTO IOJIS B TOUKE, PaCclioNo-
HEHHOM Ha PacCTOSTHMH 3 CM OT MOJIOXUTENLHOIO M 4 ¢M OT orpunaTensHoro. (Om-
sem: 100 kH/Kxn.)

4. C xaxuM yCKOPeHUEM JIBYDKETCS JIeKTPOH B NoJie ¢ HarpsxeHHOCThI0 10 kB/M? 3a-
psan anexTpodHnni 1,6 « 10 K, macca aextpona 9,1 ¢ 103t k. (Omsem: 1,76 » 10'5m/c2)

5. B ogHOpoAHOM moJsie HanpsokeHHoCThio 40 KB/M HaxonuTea 3apsa 27 « 10° Ka.
Haitaure HanpsKeHHOCTD PE3YABTHPYIOIIETO MOJS Ha PacCTOAHMHM 3 CM OT 3apsiza B
TOYKAX, JIEXKAIUX:

a) Ha CHOBOI THHHH OJHOPORHOTO NOJIA, ITPOXOsllel Yepe3 aapax;

6) Ha psiRo#, MpoxoAsdLel Yepes 3apAN U NePIeHANKYISAPHON CHIOBRIM JIMHUAM.

(Omsem: 6,7 « 10° H/Ku, 1,3 » 105 H/Kn, 4,8 + 105 H/Kxn.)
Jiomamuee 3afanHe

I1.91-93, ¢. 259, 3agauu (1-3).

¥pok 101. Jla6oparopHan paGota «Onpexenenne HalparieHns BEKTOPa
HanpAKeHHOCTH 21eKTPHYECKOTO 0>

Hens paGomss: IOCTPONTH SKCHEPHMEHTANBHO KADTHHY pacripeReeHHs Mo, B
HPOCTPAHCTRE BOKPYT 3aPsHKEHHOTO Tea M YOeMUTBCA, YTO HANHYME NONA B RaHHOH
TOYKe MPOCTPAHCTBA M HAaJIUYHeE 3apsXKEHHOTO TeJa PAJOM C 3TOif ToUKOH IpoCTpaH-
CTBa He BCETa COBIIaKaET.

O6opydoeanue: xBe IIIACTMACCOBEIE THHENKH, TIEHOILTACT Pa3MEPOM IIPHMEPHO
0,5 x 0,5 cM Ha HUTKe, AePHKATE b, UIJIa, KYCOK MOPOJIOHA, WAPUK OT ITHHI-TIOHTa WAM _
IUIaCTMACCOBRII IIapHK NPAMePHO TOrO Xe pasMepa, Ghonbra, TUCT Gymarn.

Xona paGotnt

1. VIaroToBsTe HHAMKATODHI 5JIEKTPHYECKOTO ONSA TpeX BUJIOB.

Ileperiit — M3 KycOYKa IICHOILIACTA, NO/BEMEHHOIo Ha HUTH. Bropoit HHAKKaTOp
MOXHO H3TOTOBUTE, BRIPe3aB 13 (hoJbIH HeGOIBIMYIO CTPENKY M AKKYPATHO TIOJIOXKUB €€
Ha TYROIf KOHEH UIJIN, BOTKHYTOMN BEPTHKATBHO B TOPOJIOH. [I5 yCTONYMBOCTH KOHITH
CTPEJIKH HYXHO CJIETKA OITYCTHTD, a B IIEHTPE, ¥ KOHYHKa UIJTH, TATbIAMHU CCNATE He-
6omsmoe yrayfuerme. Y6eanTecs, 4TO CTPEIKA JETKO BPaI[aeTest BOKPYT CBoel OCH.

JleiicTBUe STOTO HHAMKATOpA OCHOBAHO Ha MOJNAPUAAIIMU METANIA BOIU3M 3aps-
JKEHHOTO Tena.

Crpenka npuoSpeTaeT 3apsif, NPOTHBOIMONOXHOTO 3aPAAY TeNa 3HAKA, U IPUTATH-
BAETCSH K Tely.

Tpetutit HHTHKATOP MOYKHO BRIIOZHKTD H3 CYXOi JIETKO# HyMATH aHANOTHYHO BTOPO-
MY, IOCKOJIbKY AHAIEKTHKH TOXE MOTYT HOJIIPH30BATLCS HOX ACHCTBHEM BHERIHETO NOJIS.

2. MaroToBsTe 3apshkeHHBIN MeTannndeckuil map. J{ns sToro o6epHUTe IMapHK OT

" nMHr-noxra doasroif. MoXHO Tak Xe TOKPHTH ero rpaduToM (rpHdiesieM MSTKOTO
. TpocToro Kapasjama). [lonoxuTe ero Ha Kycok IIOPOJIOHa MM IPYTOTO H3OAATOPA,

YTO6hi OH HE MOT IIEPeMeInaThes. 3apsanTe ero, OTEPEB ILTACTUKOBHI KOPITYC PYYKA
0 IePCTh H NepeHecs 3apsil ¢ Py4KH Ha «MeTa/UIH3HPOBaHHb» map.
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3. O6HOCS NepBLIi HEIMKATOP BOKPYT 3APKEHHOTD Mapa Ha PABHOM PACCTOAHHH OT
€10 «3KBATOPa» 3apHCyiiTe HANPaBJIEHHE HIJIB, AeRCTRYIONLEH Ha NON0XKUTE IbHBL Po6-
Hbli 3apAA, HAXOXMBIIMIACA HA IEHOIUIACTOBOM MHMKATOPE, NIOBEMEHHOM Ha HHTH.

4. Ilepemematite HHAMKATOP BOKPYT miapa Ha 60JbLIEM YRANEHUM OT €10 LEHTPa,
OCTaBasACh B ILIOCKOCTH ¢3KBaTopas. M1306pa3uTe BEKTOPH CHJI, MIOKA3KIBAIOMME UX
COOTHOIIEHHE TIPH NePBOM H BTopoM o6xoze. [TpoBeinTe HECKOIBKO CHIOBBIX THEHH
3/IEKTPUYECKOTO HOJIA.

«Memaxrusuposasnnviils _r
wap
Humy!
Sapsxcenviti wapux

- - — = u3 newonracma
+q

Mopoxox Jepxcamensy
L 1

Puc.169

5. C noMOmBi0 BTOPOTO ¥ TPETHETO HHAMKATOPOB yOeAHTECh, YTO OHH IIOBOPAYH-
BAIOTCSI [IPH NepeMeNIeHNH HX BOKPYT Mapa BAOJh HAlIpaBNEeHHs CHIOBBIX JMHHHA 3/1eK-
TPMYECKOTO MOJA.

6. IlosepHyB map Ha NOPONIOHE, C HOMOMIbIO HHANKATOPA yoeMTeCh, YTO KapTHHA
PacnoNokeRnsi BEKTOPOB HATIPSDKEHHOCTH NOJIsS OCTAETCA CHMMETPHYHOI B «3KBaTO-
PHANBHOI» [LIOCKOCTH.

7. CHuUMHTE (ONBIY C fIaCTMAaCCOBOrO MIapHKa, 3apASUTE TOJMBKO OIHY €TOYKY>
IIAPHKA B «3KBATOPHATBHOM» M1ockocTy. ViccnenyiiTe KapTHHy 3MeKTPHYECKOTO OIS
B 3TOM cJTy4ae. 3apucyHTe ee B TeTpalh.

8. ObeptmTe honbroli MHelKy, MOAOKUTE ee HA HICAATOP, KAK IOKa3aHO Ha pu-
CYHKe U 3apAAUTE, HOCJE Yero HecaeRyiiTe KapTHHY NoAst BROJb MUHeliky. 3apucyiite
CHITOBHE JIMHHHA 3AEXTPHIECKOTO TIONS.

Cmaon
Puc. 170
9. C noMOIIbio BTOPOrO KM TPETHEr0 HHANKATOPA NPOCTERHTeE, KaK CTPeJKa pea-
THDYeT Ha IIPOHeceHHe MEMO Hee 3apsKeHHOH ILIACTMACCOBOH PY4KH. 3alUmuTe Ha-
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&
Bmonemm Kak MeHsIeTCS NOBefeHHe CTPEIKH, ECTH MEXIY HHAUKATOPOM 1 3apsiKeH-
Ol pyMKOH IIOMECTHTD JIMCT ByMarH, KyCOK HeJLTyI0MAa, IFIOCKHi uCT dObIH, 3ep-
Kansue? ONUITHTe HABITOTEHHA.
* 10. ITonpocure Koro-HuGYAL MOEPKATH 3aPAKEHHYIO PYYKY 32 HENPO3PaYHEIM

BKpaHOM U3 GyMary MM TKaHH H C IOMOIBIO HHAMKATOpa 06HapyXbTe, B KaKOH ToYKe
npOCTpaHCTBa 0 ZPYTYIO CTOPOHY 3KpaHa 3JEKTPHIECKOE N0JIE UMEEeT MaKCHMab-
HYI0 HANIPSIKEHHOCTb.
* 11. OcdopmuTe BHIBOALL
HomaurHee 3aanne

I1. 94, cTp260 3anaun (4-6).

¥Ypok 102. Pemenne 3axay
Ieav: HayunTh IPUMEHATH (PU3NYECKHE 3aKOHBI NIPH PeLUEHHH 3aaY.

Xop ypoka

I. TloBropenHe H3YYEHHOro :

1. Kax 06bsicHsIeT B3aHMOEeHCTBHE 3IeKTPUYECKHX 3apnnon TEopHs mONsA?

2. Kax onbITHbE (haKTH J0Ka3HIBAIOT CIIPaBEUIMBOCTD TEOPHHM NOASA?

3. B ueM 3axun04aeTCsA IPHHIMUII CYTIEPIIO3UIIHNH TTONEH?

4. 3aBUCHT N HATPSXEHHOCTD MOJISE TIPOGHOTO 3aps/a, TTOMEMEHHOTO B 3a/IaH-

HYIO TOYKY IONS?
5. UTo HaskIBaeTCs TMHHEl HANIPSHKEHHOCTH 3JIEKTPHYECKOTO MO ?
6. MOryT ¥ MMHUHM HAPSDKEHHOCTH 3JIEKTPHYECKOTO [10JIS KAcaThesi APYT ApyTa
WK TIepeceKaThes ?
;. 1. Pemenne 3amay

3adauu na «3»

1. B n10cxoM, rOpH30HTaIBHO PacION0XeHHOM KOHEHCATOPe 3apsiKeHHaA Kall-
A3 PTYTH HaXOAUTCS B PAaBHOBECHH IIDH HaIPSXXEHHOCTH IOJIA MeX(Iy MIacTHHa-
mu 600 kB/M. QupesenTh Maccy Karuiu, ecyiu ee 3apsn 4,8 ¢ 1077 Ki. (Omeem:
2,9 « 102 kr.)

2. JiBa TOYEYHBIX OJHOMMEHHRIX 3apsija o 2.* 1071 Kur HaxomATCs Ha KOHIIAX TH-
TOTeHY3hl XHHOM 15 cM. Onpe/ieTHTh HANPSHKEHHOCTD NOJNIA B TOUKe, Haxousmedics
‘Ha paccTosiHMH 12 cM ot mepBoro 1 9 cM ot BToporo 3apsaaa. ( Omsem: 255 H/Ku.)

{ 3. B ABYX NIPOTMBOMIOJIOXKHBIX BEPIIMHAX KBAIPATa CO CTOPOHO# 30 cM HaXORATCA
DTpUIATENbHEE OAMHAKOBRIE 3apsaasi 110 -5 » 10° Kin kaxantit, HaliTi HanpskeHHOCTD
inons B ABYX ApYrux BepmMHaX keaxpata. ( Omsem: 700 H/Ku.)
.. 4. B 0HODPOAHOM HOIE C HAnpsXeHHOCThi0 40 KB/M HaxomuTes aapsax 27 « 10° K.
sHaifTy HanPsXEHHOCTD PE3yNETHPYIOIEro MONA Ha PACCTOSTHUM 9 CM OT 3apS/Ia B TOY-
ke JieXxaneit Ha psIMOiA, IPOXOAIIeit Yepe3 3apAf ¥ HepIeHAHKYTAPHON THHHSAM Ha-
“ﬁpmx;eanocm (Omgem: 50 kH/Kn.)
3adauu na «4»
1. [IBa 3apsina mo 2 » 10-'® Ko HaxoxsiTes B BO3AyXe Ha paccTosiHUM 20 CM ApYr OT
Wyra Hailiaure HanpskeHHOCTH IONSA Ha paccwsmml 15 cm ot oboux 3apsanos. (Om-
:119 H/Kn.)
2. B Tpex BepmmHaX KBajpara cO CTOPOHO# 25 CM H2XOASTCA OAUHAKOBHE 3apPA/bI
4 » 108 Kur xaxapnit. Onpee nTh HallPsKeHHOCTD TTOJIS B YeTBEPTOM BEPIINHE.
mgem: 11 kH/Kon.)
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3. B Tpex BepmmHax KBagpaTa co CTOPOHOH 1 M HAXORATCA NMOJOKHTENBHEE TO-
yeynnbie 3apsiAn 1m0 107 K. OnpeaeuTe HaNpsOKeHHOCTD YI0JS B LIEHTPE KBajpaTa.
(Omsem: 1,8 kH/Kxn.)

4. Ha xaxoff yros OTKJIOHHTCS OT BEPTHKAIA MAIEHBKHIA MAPHK C 3aPSITOM 4+107Kn
M Maccoyf 4 Mr, NOZBEIIEHHEIT Ha HUTH C HANpsxeHHOCTHIO 100 B/M. (Omeem: 45°.)

3adavu na <5»

1. BRyTpH 110CKOr0o KOHIEHCATOPa ¢ HanpsiKeHHeM 1oxis E paBHOMepHO Bpamma-
€TCA MapUK Maccol I ¢ 3apAoM + q, oABemeHAR# Ha HUTH AMHOR L. Yron otkno-
HeHKsl HUTH OT BepTHKany 6. Hailiute cruty HampsikeHUs HUTH M KMHETHYECKYIO 3Hep-
mg+qE E,= _ (mg+gENsin’a ;

2cosa ’
2. B Bepmmne oxHoroO H3 ocrpux yri08 pom6a co CTOPOHOH a = 2 M [ToMeINeH Mo~

JIORUTENLHEI aapax q = 3 ¢ 10? K, 2 B BepmyHe OZHOTO H3 TYNIHIX YIJIOB — HOJOXH-
TexbHbI 3apan Q =9 ¢ 10 Kui. Onpeneutb HanpskeHHOCTDb Pe3YILTHPYIOMIEH 3HeD-
THH 110151 B YETBEPTOI BePIIIHHE, €CIIM MEHbLIAK AUATOHANb poMba PaBHa ero CTOPOHE.

(Omaem: E=;k,-(q+Q)=27% )

JloMamHee 3axaHHe
TosTopuTs 1. 88-94.

rrio mapuxa. (Omeem: T =

Ypok 103. Konrponbaas pa6ora no Teme «CHIBI 371EKTPOMAarHUTHOIO
B3aUMO/eHCTBHUA HENOJBHKHBIX 3aPANOB»
CM. pazgen «CaMOCTOATEIbHBE H KOHTPOJIBbHEIE pa6om»
Omeemu: x kanmponvroti pabome:

Howmep Bonpoca K oTBeT

1 2 3 4
BapnaxsT 1 i r a A
BapuanT 2 B | A B B

Vpok 104. PaGora cun 3/1eKTPHYECKOro NoJs
l{eﬂb: A0KA3aTh, YTO IJCKTPOCTATHYECKOE NOJIE MMOTEHIMANBHO.

Xon ypoxa

1. IIposepka foMamnIHero 3aJaHHsS
1. Kax o6HapyXuTb CYyIMECTBOBaHHE 3NEKTPHYECKOTD IONA?
2. JlaiiTe onpeneneHne HANPSXEHHOCTH 3MEKTPHYECKOro noas. Kakosa exunanna
HANPAXEHHOCTH. .
3. Kax HanpsokeHHOCTD 3I€KTPAYECKOTO 3aPsAa 3aBHCHT OT PaCCTOSHUA?
4. I'me HauMHaeTCA ® 7€ 3aKAHYMBAETCS JIMHUSA HANPANKEHHOCTH SNEKTPOCTATH-
YECKOoro noss?
5. Kakoe a/IeKTPH€ECKO€ [10JIe Ha3LIBAETCA OAHOPOHHM?
6. Chopmupyiite {IPMHUMI CYTIePIIO3HIIAH 3MEKTPOCTATHYECKHX HONeH.
II. ®uanyeckuil IMKTAHT. INEKTPHYECKOE NOTNE
CM. paazient «CaMoCTOSTe IbHLE H KOHTPOJBHEE paboThis.
Omeemus: 1. Bemectpo, noe. 2. dnekrpocrarudeckuM. 3. apax. 4. Jeiicrene Ha
aNeKTpHYecKHe 3apansl. 5. Kyronosckad. 6. HanpskeHHOCTD 3J1€KTPHYECKOTO TIONA.
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7.H/Kn~B/M.8. E=q /2. 9. OT «=» K «». 10. Pucy-
HOK 175. 11, Yeeawuures. 12. YMenopnmres. 13, Yeenu-

q
4uTCs B 2 pasa. 14. TlonoxurenbH. + ]
II1. Hayyenne HOBOTO MaTepuana
TlpH nepeMemieHAN TOKA MEXLY ABYMS TOYKAMH B Puc. 175

TPaBUTAIMOHHOM TOJle PaBoTa CHIIBI TSXKECTH He 3aBH- »
CHT OT opMBI TpaeKTOpHH €T0 ABHKeHHA. CHJIB IPaBHTAIHOHHOIO H 3JIEKTPHYECKO-
TO B3aHMOReHCTBISA HMEIOT OMIHAKOBYIO 32BHCHMOCTD OT PacCTOSTHAS, ¥ BEKTOPHI CHIL

HafpasJIeHHl BXOAb NPAMOM, COeAHHAIOMNMEH TOYeYHble TENA.
MOXHO NPeANONIOKUTS, YTO NPH NepeMemeHHH 3apsia B
3MEKTPOCTAaTHYECKOM TI0JIe M3 OXHOHN TOUKY B APYryIo paboTa cut
3NEKTPUYECKOTO NOJIA He 3aBucHT oT Gopmul (puc. 176).
Iycrb Q nepememaercs B anexTpuyeckoM more u3T. MBT. N
no Tpaexropun MBN, nipu aTom cosepmaeTcst pabora A,. Teneps
BepHeM 3apsi/l B HAYATHHYIO TOUYKY no TpaexTopu NCM. Bre-
mIHMe CHJIBl J0/MKHE COBEPHIKTS paboTy A,, a pabora nons
A,=-Altorma A =A+A=>A_ =0

N

Pyc. 176

Pa6ora anex'rpntrecmx cout o moboit 3aMKHYTOY rpaempnn paBHa HYMO.
TlycTs 3apsp q nepeMemaeTcs B OHOPOHOM 3JIeKTpHYeckoM rofe n3T. BB 1. [

A=F-Scosa=qEd ;
A} = Age +Acp =qE -DCcos0° +qE, cos90° =gEd ;
2

E= tq A= quQ _
Ecau paboTa He 32BHCHT OT POPMBI TPaeKTOPHH, TO paboTy MOX-

+

E

)2

HO HaltTH KaK Pa3HOCTb NIOTeHUMANLHEX 9HEPrHil B Hayale U B KOHIE o
TPAEKTOPUH. d
i
A=W, -W, W= Puc. 177
Ane, r

IV. TlorTopenue H3y4YeHHOro -
1. Yo noHnMaloT nox paboToit aneKTpudecKoro noas?

2. Kax noHMMaTh BHpPaXeHNE «3/1eKTPHYECKOE N101€ OTEHIHANBHO ?

3. Kakue noJisi HA3WBAIOT MOTEHIMATbHBIMH?

4, Kax cBs3aHHO MaMeHeHHe NOTeHURANBHON IHEpTHH ¢ paboTolt?

5. UeMy paBHa [IOTEHIHANLHAS SHEPIVIA 3APAKEHHOMN YACTHIIE B OAHOPOZHOM I0Jie?
6. Ot yero 3aBHCHT paBoTa 10 TIEPEMEIIEHHIO 3apANA H3 OXHO# TOYKH HONA B APYTYIO?
7. Yemy papHa pafoTa 10 IepeMeNIeHHIO 3apsAAa 10 3aAMKHYTOMY KOBTYDY?

8. Hammumnre dopMy:ty pabGoTEI 110 MepeMeImeHuIo 3apsiia B 3TeKTPHYECKOM noJe.

Homainee aananne
I1. 98.

Vpok 1035. oTeHuuan 31eKTpHIECKOro NOAN
H&ﬂb.‘ XaTh NOHATHE MOTEHIIHAJIA NTEKTPHYECKOI0 IO,

Xoxa ypoka

I. TloBropense uayyenHoro

1. Hoqeuy ABHXEeHHeE 3apsi/la B OXHOPDOAHOM 2JIEKTPOCTAaTHYECKOM I10JI¢ 2aHaJIOTHY -

HO IBHXEHHIO TEJ1a B TPABHTAlIAOHHOM none?
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2. IloyeMy 37IeKTpPOCTaTHYECKOE 1107ie NOTEHIHANBHO?
3. Yemy paBHa NOTeHUHANbHAS SHEPIHA ABYX 3aPAAOB, HAXOMAILUXCH Ha HEKOTO-
POM paccTOSTHHM JPYT OT Apyra?

O6aacuume sxcnepumenmot;

1. BoapmurTe M3 Habopa 10 3J€KTPOJH3Y CT2KaH H KPHIIKY ¢ ABYMSA 3aKpel-
JICHABIMH MeJHbIMH 3JieKTpofamMu. KneliMa KpHimKy coeasiiuTe NPOBOAHAKaMHU
€ OJI0CaMH 37eKTPoOPHOI MalIKMHEL. 3alTOJHUTE CTAKAH ABMOM, ONYCTHTE He-
3apsKeHHble 3JIEKTPOBL B CT2KaH, U 3aTeM TOCTaHbTe UX. J{LIM COXpPaHUTCH B CTa-
KaHe. '

3apamuTe 31eKTPOGOPHYIO MAITHHY H 3MEKTPOALL, OYCTUTE B CTAKAH C AHIMOM.
JlniM B cTakane ucyesHet. Kak a1o o6bacHuTb? (Omeem: YacTHIK [pIMa, HAXOATCH B
3NEeKTPHYECKOM ToTTe, 3eKTpu3yioTcs. [Tox AeficTBHEM CHIT 31eKTPUYECKOr0 MO OHK
HepeMeIanTcs K 3/eKTPoaM. )

2. Kakx OIIBITHBEIM IyTeM ONpEAeuTh 3HaK Ha OAHOM H3 [IOTI0COB anexrpod)opﬂon
MamuHb? (Omsem: Ilomoc aneKTPodOPHOH MAIMKUHAI CEAYeT COSIHHUTE C 3TIEKTPO-
MeTPOM. 3apsaNB ero, ybupaeM MPOBOAHHK C NOMOMUIBIO H3OSTOPa. 3aTeM, HadlIeKT-
PH3yeM MaJIOYKY M3 OpPraHMYecKOro CTEKJa O ra3eTy, IOJTHECEM ee K 31eKTPOMETDY.
Ecn# yron oTKJIOHeHN CTPEJIKA YMEHBINAeTCs, TO TIOMIOC HMeeT OTPULATeTbHBIH 3a-
psix, B HaoBopoT.)

II. Mayyenne HOBOTO MaTepHaia

3J1eKTPOCTATHYECKOE TOJIe KOHCEPBATUBHO M PaboTa mo NepemelneHHIo 3apAfa
paBHA Pa3HOCTH NOTEHIMAIOB HEPrHil B Hayale H B KOHIle Tpaekropuu. CHiIoBoi
XapaKTEePUCTUKOH 3/IEKTPHYECKHX Nosieil ABNSeTCA HapAXXeHHOCTb.

BeeseM a1eKTPHYECKYIO XapaKTePHCTHKY 3MeKTPHYECKOTo MOJst — NOTEHIHA,

L7 )

Pp=—; @=—7T—.

q 4me,r

TorenunanoM 21eKTpINECKOTO HOMA B JaHHOH TOYKE Ha3bIBaeTCA OTHOMIECHHE
MOTEHUUANBHON 3HEPTHH, KOTOPOH ofafiaeT NpobHRIN 3apaf, IOMeIeRHbi B lan-
HYI0 TOYKY 10N, K 3TOMy 3apsny. Toraa: A = q (e, - &,).

B MeXIyHapOIHOMK cHCTeMe eUHULL, eAUHU el NoTeHuMana cnyxut [B] Boxsr,

1B ~ 3T0 pa3HOCTLTIOTEHIUHATIOB JBYX TOYEK 3/IEKTPIIECKOTO MO, IPY NIEPEXo/e
MEXIy KOTODHIMHE 3apsiia B 1 Kit none cosepmaer pabory 1 J[x. -

TloBepXHOCTB, BO BCeX TOYKAX KOTOPOM NMOTEHIINAN 3NEKTPHIECKOro MO/ HMEeT
OMHHAKOBbIE 3HAYEHH S, Ha3bIBAeTCS SKBHIIOTEHIHATBLHOH MOBEPXHOCTBIO.

Mexay AByMs MOOKMH TOYKaMy Ha 3KBHIIOTEHUUANBHOU OBEPXHOCTH pas-
HOCTb MOTEHIMAI0B PaBHA HYJIO, I03TOMY paboTa CHJI 3IEKTPHYECKOro NOJs IpH
moboM MepeMelleHNH 3apANa 3KBHNOTEHIINANBHON OBEPXHOCTH. paBHa HYIIO.
3HauuT, BeKTOp CHAN F NepHeHANKYIapeH BEKTOPY MepeMemeHus. JIMHHH Ha-
HPAKEHHOCTH 3NeKTPOCTATHYECKOTO MO NePHEHANKYAAPHE! SKBUTIOTEHIMANb-
HOH NTOBEPXHOCTH.

OKBUNOTEHNMANLHEMHI NTOBEPXHOCTAMH TOYeHHOTO 3apajga xnnmo'rcx ceprl, B
UEHTpe KOTOPHIX PacTIONIOXeH 3apAL.

Moveniman — BeRYMHa CKaNApHas. ECIA B HeKOTOPO# TOYKE POCTPAHCTBA ABY-
M 3apslaMH OXHOBPEMEHHO CO3JAHEL AJIEKTPHYECKHE TIOJIA C TOTEHIHAIOM €, H €,, TO
MOTEHUMAJ Pe3yNETUPYIOMWETO 3EKTPUIECKONO MO paBeH anreGpandeckoll cyMMe
NoTeHUH210B e, He, e =¢ T e,
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s

AT

B,

‘111 3axpemienne H3yIEeHHOTO
i 1. YTo Ha3LIB2ETCA TIOTEHLMANOM SNEKTPHYECKONO oNA?
2. Kakas opMya BRpaXaeT CMBICH 3TOr0 NOHATHA?
3. YTOo Ha3WBAIOT PA3HOCTHIO NOTEHIMANIOB MEXTY ABYMA TOYKAMMK 1O 7
4. Kakas opMyna BrpaXkaeT CMBICH 3TOTO NOHATHA?
¢ 5. B raxux eIUHEIAX H3MEPAIOT HOTEHIMAN M PA3HOCTD NOTEHIMANOB?
6. TTo KaKoit hopMYyJie HAXOIUTCS NOTEHITHAN ANEKTPOCTATHYECKOTO MO Toed-
‘* HOTO 3apsiAa?
7. Kaknie oy HasHBalOT SKBUNOTEHIMANHHEIM ?
8. Kakas ¢opmysia BHpakaeT CBA3b HAIPXKEHHOCTH M Pa3HOCTH MOTEHIMAJOB B
NPOA3BONLHOM 3JEKTpHYecKOM Hone? B ogHOpoaHOM?
IV. Pemenne aanay
1. oxe 06pa3oBarHO ToweyHBM 3apsioM q = 1,2 ¢ 107 K. Kakyio pafory copepinaer
roJie nepeHOCe OfHOMMEeHHOTO 3apsiaa 1,5 « 1070 Ko n3 toyxn B, ysaneusoii or 3apsna q
Ha paccrossne 0,5 M, B TOYKy A, yAAJIEHHYIO OT q Ha paccrosiide 2 M? Cpena — BO3fyx.

Vs e e A

Nano: Pewenue;

q=1,2+10"Kn Caenatire 9epTex

q=15«10"Kn - -

r,=05M / B - y

e=1 7@ -»> o4

k=9 » 10° Ha?/Kn e —— et
“A_2 I Puc. 178

PaboTa noss npH nepeHoOCe 3apAAA q, o MOGOMY TyTH
w3 TOYKH B B ToUKy A omnpeaensercs no gopMmye:

A"h (‘p.—(pA) R

Jluanexrpuueckas npom«maeu@a € = 1, H03TOMY IHOTEHIHAIH TOYKH A
u B:

o, =t g=tL

A B
q_,4 1.1
o A= k——k—-— = ——a —
Torzaa pabora noss: 4:[ oy ”,4] 4 Py TAJ
BrryucinM 3HaveHne paboTH:

A=15-107-3-10" .1,2.10-7(.(:_2_%]5 2,43-107 Jxe

(Omeem: A = 2,43 « 107 Ix = 0,243 Ma/[x.)

-2. NIninvaxa Maccoif 108 BHCHT MeXXAY ILIACTHHKAMME IUIOCKOTO BO3XYITHONO KOH-
JIGHCATOPa, K KOTOPOMY NMPHIOXKEHO HanipsukerHe 5 KB. Paccrosnne Mexxy IIacTUH-
xamu 5 cM. Kakos 3apazn mnactuan? (Omeem:q = 9,8 » 106 Kn)

3. /Isa 3apsna no 6 nKir raxofizrea Ha paccrosnnu 100 cM xpyr ot apyra. Ka-
Xy paboTy Hajio cOBEPMUTD, YTOOK cOMU3UTE UX M0 paccTosnus 50 cM? (Omsem:
A, =324+107 Ix.)

4. Kaxy1o ckopocTh NpHOGPETaeT SNEXTPOH, IPONETEBNINH YCKOPAIOIYIO PasHoCThb
notemmanon 10 B? (Omeem: x =6 + 107 m/c.)

Nomamuee 3axanue
I1. 99, c. 260, sagayu (6-7).
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Ypox 106. Inexrpuyeckoe nosie B BelliecTne
ue}lb.' Pa3IeINTb BCE BEMIECTBA N0 YPOBHIO MOABHIKHOCTH 3APSKEHHLIX YaCTHIL

Xon.ypoka

1. Tipomepka ToManiHero aajtaMus
1. Kakue obmue 3aKOHOMEDHOCTH MMET MECTO B 3a1<onax IPaBHTALHOHHOIO U _
3NEeKTPHYECcKOro B3anMoAeHcTBUs ?
2. Yr1o Ha3hIBAETCH NOTEHIUANTOM 3IeKTPHYECKOTO 10 ?
3. Kak cBa3aHa pabora npu nepeMelieHUH 3apsja B 3JIEKTPOCTATHIECKOM I10JIE C
MOTEHI{NAIOM HadaIbHO# W KOHeYHOM TOYeK TPaeKTOpHU?
4. Yto TaKOE IKBUNIOTEHIMANLHAS IOBEPXHOCTD?
5. Kax pacnono)eHs TRHAY HANPAKEHHOCTY 31€XTPU4ECKOTO [0/ 0 OTHONIE-
HHIO K SKBHIIOTEHLIHANLHEIM HOBEPXHOCTAM?
6. KakoBo COOTHOMIEHNE MEXTY HAPSDKEHHOCTHIO H IOTEHIHAIOM 3JIeKTPOCTa-
THYECKOTO NoJs? .
II. ®usuyecknit mukrant. Pabora cun asekrpocraTHyeckoro noxs. Pasnocrs no-
TeRUUAIOB
Cw. paszen «CaMOCTOATe NbHEIE M KOHTPOJIbHAIE PAGOTHI».
Omagemwi: 1. llorenimansaeM. 2, OT 3apaaa, HaPAXEHHOCTH, paccToanun. 3. Het.
4. ITorernuan. 5. B sonvrax. 6. [la. 7. [Ix/Kn. 8. 0. 9. Anre6panyecku CKIaILIBAIOTCS.
10. 0. 11. PasnocTb noTenManos. 12, Bonbr. 73, DxkeunoreHumansHuIME. 74, Tlep-
NEHMKYASPHO WM, B CTOPOHY YMeHb1leH!A notedumana. 15. U=E « d
II.U3ayyenne HOBOro MaTepHaia
Ha cuny B3auMoaeHcTBHS MeXAY 3apsyKe HHBIMM YaCTHIIAMH CYIMECTBEHHO BANA-
eT cpella, B KOTopoit oHK HaxoxsTed. CornacHo 3akony KynoHa B cpefie Cuna B3auMo-
AeliCTBUA BCETAA MeHbIIeE, YeM B BakyyMe. JTio6as cpea ocnabiseT HaNPsKEHAOCTs
TMOJIA.
Bce BemlecTsa Nno ypoBHIO [IOBHXHOCTH 3aDSKEHHRIX YaCTHI AeNATCA Ha TPH
rpyTOLL
1. IlposoAnukH.
2. luaneKTpHKN.
3. [lonynpoBORHUKH.
ToxBUAHOCTS 3apsKeHHBIX YaCTHUI] ONPEAENSETCH CTPOEHUEM aTOMOB BEHleCTBa
H HX B3aHMHBIM DACIIONOKEHUEM. ’
Hemoncmpayus. CoeAMHUM 3apadKeHHBIN 3N€XTPOH ¢ He3aPsKeHHOK MeTandec-
xot#t nmpoBosiokoi. Ha He3apsueHHOM 31€KTPOCKOIIE IIOSIBUTLCA 3aPAS.
K npoBofHNKaM OTHOCATCS METAILIK], PACTUTEIbHE COJH, KUCJIOTA, BAKHKIH BO3-
AYX, [L1a3Ma. '
Jemoncmpayus. Ilponyckanye Toka 4epe3 pacTBOD OBAPEHHOM COJH.
B Mera/nax 3aleKTPOHH, NOTEPSIBIIHE CBA3b CO CBOHM aTOMOM, MOLYT cBOGOAHO
HE3aBUCHMO OT NOJOXHATEJIBHEIX 3aPsI0B MepeMeINaThCs 10 METaJLILY.
B pacrsope coneit cBOGOARLIMI 3apsAaMH ABJIAITCA MOJOXKUTENbHbIE HOHE H
OTpHIUATENbHKIE, .
JluanmeKTPUK — BelECTBO, COJEPKAILEE TOIBKO CBA3AHHEIE 3aPSATbI.
Crofoatbie 3apsihi B AMINEKTPUKAX OTCYTCTBYIOT, 5T0 XOPOLIKE H3OMATOPHL.
Jemoncmpayun. CoeZtHuTE KYCOK AepeBa (CYXOro), Ba aIeKTPOCKONA OMH U3
KOTODRIX 3apsXeHHbIH.
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Hemorcmpayus. Ilponyckaive Toxa Yepe3 AMCTAILIHPOBAHHYIO BOXY.

K muasnexTpukaM OTHOCATCS ra3w, CTekNo, dapdop.

ITomynposoaH#MKH — BeMECTBa, B KOTOPRIX KOXHYECTBO CBOGOAHKIX 3apSAO0B 3a-
cyi'r OT BHEITHUX ycaoBul (TeMmepaTtypa).

Hemoncmpayus. Paborst GoTosnemenTa.

. Pemense aanay

1. IIpu nepemeleHNH B 3eKTPOCTATHYECKOM HoJe 3apsina 4 Kut anexrpuyeckue
CHIILL COBEPIIIIIN pabory 8 Ix. Haittu pasHocTs norenumanos. (Omsem: 2 B.)

2. Pa3sHOCTB MIOTEHIMANOB MEXRY ABYMsI 3aPSKEHHBIMHA NapanaeTbHBIMY TUIaCTH-
iHamu paBHa 100 B, paccTosHHe Mexy ILTacTHHaMH 2 cM. OnpeleNuTe HAIPSKEH-
"Hocrb 3JNIEKTPUIECKOTO TONA MEX Iy rnacTuHamu. (Omasem: 5000 B/u.)

;‘ 3. C xaxofi CKOPOCTBIO ABHIKETCS INEKTPOH IIPH ycxcopmomen Pa3HOCTH NOTEHLH~
fanos 30 xB. (Omsem: 10° m/c.)

. lloMamnee 3ananme

. 3amucH B TeTpaim.

e T

Ypox 107. IIpoBOAHMKH H IHINEKTPHKH B 3/IEKTPOCTATHYECKOM FoJie
llem,.‘ PacCMOTDETH cpolicTaa IIDOBOAHHMKOB K M3NEKTPUKORB B 3JIEKTDOCTATHYEC
' KOM 1oJe.

Xox ypoka

I. IIpomepka momamHero 3aJaHHS
1. Ha xaxue rpynnsl 10 ypPOBHIO TIOJABHXXHOCTH 3JIEKTPHYECKHX 3aPSAOB AeNITCA
BCe BelecTBa? )
2. Yem omnpeneisieTcs 9Ta NOABUXHOCTD 3apSXEHHBIX YaCTHIL B cpejie?
3. Kakue. 3apsAsl Ha3KBAIOT CBOGOAHKMH?
4. Kaxuie BelllecTBa Ha3KIBAIOT IIPOBOHAKAMM ?
5. Kaxue BemecTBa Ha3biBAIOT AMDIEKTPUKAMY?
6. Kakne BelmecTBa HA3BIBAIOT NOJIYIIPOBORHHUKAMI ?
I1. Uay4yenue HOROTO MaTepHaia bﬂs
s Ixcnepumenm 1 ~—
HasnextpusyeM 360HHTOBYIO AJIOUKY M TOIHECEM K OXHOMY KOHITY TPYOBI, KOTO-
! past Moxer Bpamarbcs. Tpy6a oBepHeTCs, IPUTATHBAACH K 3apsuKeHHOM manouke. [To-
L gemy?
v Ha toM xoH1e Tpy6nl, xOTOphii pacrionoxeH 6auxe K 360HUTOBON MAIOUKE, IO~
{ IBUTCA 3MeKTPUYECKH i 3aAT, TPOTHROTIONOKHBIH 10 3HAKY 3APALY TTANOUKH.
, Ecnu Ha oanoit yacTH TPYOH IOABATCA NOA XeHCTBHE 3IEKTPHYECKOTO I0JIA 3apsi-
FEHHOH NANOYKH MONOXHATENbHBI 3aps], TO Ha IPYTOM YaCTH AOIKEH NOABUTCS paB-
iamn IO MORY IO OTPHLATENbHBIH anexTpuieckuii 3apa. [Iposepum.
k' Ixcnepumenm 2
TloMecTuTe B 3/TEKTPHYECKOE NONE COEUHEHHBIX OXHHAKOBHIX METAILIIHYECKHX IUC-
£.Ka, U pa3BefiuTe X HA HEKOTODOE PacCTOsHuUe. 3aTeM Ka(biit TUCK BHIHECETE U3 oS
YH II0CUEPE/IHO COeTMHUTE CO CTEpXKHEM dneKTpomerpa. IIpH cOnpUKOCHOBEHHH Mep-
BOTO [IMCKA CTPENKa OTKIOHUTCS, IHOCJE COIPHKOCHOBEHHSI BTOPOTO BepHeTCst 06part-

e o

TaxuM 06pa3oM, ABe YACTH METATHIECKOTO TeNa, Pa3fle/IEHHOTO B 3NEKTPHYEC-
om rione. IIpro6pesm paBHBIe IO MOAYJIO M PA3HbIE TI0 3HAKY 3aPSIbL .
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Ixcnepunenm 3

ToxrecH x CTepoxHIO ANeKTPOMETPa 3apsxkerHoe TeNo. Crpenka oTxionnTes. (Dnek-
TPHUECKOE NOJIE BH3WBAET PasyieNieAue 3apsIoB B cTepiae.) Hakpoem crepokers MosbM
METQLIHIECKUM MIAPOM H BHOBD IOAHECEM 3apsbkertoe Telo. CTpeska He OTRIOHAETCA.

Brigod: DnexTpIriecKoe Noae BHYTPH II0J0TO MPOBOAAMIETO IHaPa OTCYTCTBYET.

3T0 CBOICTBO NCHONB3YETCA MPH 3NEKTPOCTATHYECKOHN 3aIMHTe, KOTAa HPOBOAA-
e 060NI0YKY 3aMHINAIOT H3MEPHTebHEIE IPHOOPH OT BO3AEHCTBHS SAeKTPOCTATH-
YeCKHX moneit.

B an1eKTpHYECKOM IT0JIe HOBEPXHOCTh NPOBOMAMETO Tella Moboii hopMu ABNAeTCS
3KBHIOTEHIMANLHOI. Bce TOYKH BHYTPH NPOBOAHUKA HMEIOT OAMHAKOBEI IOTEHIA-
a¥, paBHhifl NOTEeRIMANY Ha €70 TIOBEPXHOCTH.

Hvanextpuxu

K nuaneKTpHKaM OTHOCHTCA 60HAT, CMOAA, hapdop.

Ixcnepumenm 4

CoeavHuTE 3apAKEHHbIA H HE3aPAKEHHKI 3IEKTPOMETDH C IOMOIILIO CTEKISH-
HOUH TPYOKH. 32pAK He TPOXONAT.

Ixcnepumnenm 5

YeraHOBHTE fepeBAHHYIO IMHEHKY Ha MOACTABKY, KOTopas obecne4uT ee cBoGOA-
HOE BPaleHne BOKPYT BepTHKANLHOMN 0CH. BHIIONHAM TaKoi e OIHT, KAaK M ¢ METall-
mirgeckoil TPY6KOil i 3apAKeHHON MaioIKoi. UTo BHAMM?

He3apsAxeHHRE THANEKTPHKY IPUTATHBAIOTCS K 3aPSKEHHRIM TENAM.

Ixcnepumenm 6

IponenaeM aHANOrMYHEI 3KCIepHMEHT IO pa3feeHHIO ANINEKTPHKA B 3IeKTPH-
YeCKOM HoJe.

Bo3sMeM Ba fiepeBAHHBIX IMCKA, COSTMHHM KX, 3aTEM Pa3beZlHHHM B 3JEKTPH-
YecKOM II0Jle ¥ OOYEPEIHO KOCHEMCS 3NEKTPOCKOMa. YTo O6Hapy)uM?

O6e yacTi HefiTpansHKe. B 35eXTpHYecKOM Mose IIPOMCXONUT NOAPHIALHS M-
JIEKTPHKOB, T. €. CMeIIeHHe B IIPOTHBOIOJOXHKE CTOPOHK PA3SHOHMEHHKIX 3ADPSIAOB,
BXO/IHIAX B COCTAB ATOMOB ¥ MONEKY.T BeliecTha. Ha IIOBePXHOCTH AMBNEKTPHKA BO3-
HHKAIOT CBA3aHHEE 3PS ThL, HECTIOCOOHEIE CBOGOJTHO TIEDEMEIHATBCA T AHANEKTPHKY.

BexTop E_3:1eKTPHYECKOrO 01, CO3JARAEMOTO CBABAHHKIMH 3apSAaMH Ha TIOBEPX-
HOCTH, HAITPaBJIeH BHYTPH AHA/IEKTPHKA IPOTHBOMOIOKHO BeKTOPY E, BHENTHEro areK-
TPHYECKOTO ITOTA.

E=E-E,

e =E,/ E - mmanexrpuyeckas NPOHKIAEMOCTD CPEMbL.

II. IloBTOpEHHe H3YYEHHOTO

1. B yeM 3axkmouaeTcs gpjeHHe 3JMeKTPH3AMH POBOJHUKOB B 3JEKTPHIECKOM

none?

2. [ToweMy HanpsDKeHHOCTH 3/IEKTPHYECKOTO IOt BHYTPH IPOBOAHMKA PABHA HYIO?

3. Kaxoi OILIT I0K33bIBaeT OTCYTCTBHE MJIEKTPHYeCKOTO TIOJS! BHYTPH ITPOBOAHMKA?

4. Kaxon Mexann3M NONSPUIAMNA JMINEKTPRKA?

5. YT0 Ha3WBaeTCs AUAEKTPHIecKo IIPOHAIIAEMOCTRIO?

1. Pemenne 3aau

1. lllapuk mMaccoit 0,1 T nepeMemaeTcs B SNeKTPHYECKOM TIONE H3 TOYKH A, TIOTEH-
maan koTopol pasen 1000 B, B Touky B, noreniman pasen Hymo. Onpeaennre cxo-
POCTB MAapHKa B TOUKe A, eciii B Toyke B ero cxopocts 20 M/c. 3apsa mapmxa 1075 K.
(Omgem: 14,1 8/c.)
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E 2. IIpoToH BreTaeT B MIOCKMIA rOPH3OHTAIBHBE KOHAEHCATOP NapasiesbHO €ro
BuracTuHaM co ckopocTbio 120 xuM/c. HanpsoxkeHHOCTD 0N BHYTPH KOHIEHCATOPa
130 B/cu, uina nuactun 10 oM. C xakoft CKOPOCTBIO IPOTOH BHUJIETAET N3 KOHAEHCA-
opa? m, =176 ¢ 10¥ kr; g = 1,6 * 10® K. (Omsem: 270 xm/c.)
I 3. Kamembka maciia pauycoM 1 MKM, Hecyinast B cebe 3apsaf ABagliaTH 3neKTpPo-
0B, HAXOUTCS B DaBHOBECHH B I10JI€ FOPM3OHTAJILHO PaCIIO/IOKEHHOTO KOHAEHCA-
TOpa, KOF/Ia K HeMy NPHJIOXEHO Hanpsikenue 82 B. PaccTosHMe MeXTy IaCTHHKA-
‘Mu d = 8 Mm. HeMy paBeH 3apsift anexTpoHa. IlnorHocTh Macna 800 xr/m3. (Omsem:
1,63 » 10" Kn.).
4. DNeKTPOH C HEKOTOPOH CKOPOCTHIO BIETAET B IVIOCKHMI KOHAEHCATOP MapaLielb-
HO ILTaCTHHAM HA PaBHOM PacCTOSHUM OT HHX. K 1i1acTHHAM kOHAEHCAaTOpa pUIoXKe-
Ho Hanpskerre 300 B. Paccrosinue Mexry rnactuHamu d = 2 oM. J{uHa koHAEHCATO-
pa L= 10 cm. Kakoga Jo/mkea GBITE NpeienbHAS CKOPOCTh, YTOOhI 37IEKTPOH He BhJIETe]
‘m3 xonfieHcatopa? m, = 9,1 + 103 kr; q,~ 1,6 » 10-* Kn. (Omsem: 3,63 « 107 M/C )
Jomamnee 3aganne
I1.95 u o. 96.

Ypok 108. INeKTPOEMKOCTh yeJHHEHHOr0 NPOBOHHKA.
IANeKTPOEMKOCTb KOHAEHCATOpa
Hellb.' ctbopanona'n, TMIOHATHE 3NEKTPOEMKOCTD, IOKA3aTh NPAKTAYECKYI0 3HAYH -
MOCTb KOHIEHCATOpa.

Xox ypoka

1. IloBTOpEeHHE N3yYEeHHOTO
1. Ha xakue 1Ba THNa AT MOJIEKYJIBI BEINECTRA 110 XapaKTepy NPenCTaBIeHHOrO
pacipe/ieleHHs B HEX 3apSfioB?
2. B yeM nposBAA€ETCA AEHCTBHE BHEMHETO 3NEKTPOCTATHYECKOTO NOAS Ha MoJe-
KYJIBI HOJIIPHOTO AM3JIeKTPHKA? ‘
3. Kak neiicTByeT BHemHee 3JIEKTPOCTATIIECKOE 1T0JI€ HA MOJIEKYJILI [IQASPHOTO
ZV3NIEKTPHKA?
4.Tlouemy nuanexTpuK ocaabiseT 3MeKTPOCTATHIECKOE T0e?
5. YeMy paBeH cCyMMapHEI 3apsj He3apsKEHHOTO IPOBOAHUKA?
6. Uemy paBHa HanpsXK§HHOCTD 10/11 BHYTPH [IPOBOJHAKA, IOMEIEHHOTO B /€K~
TPOCTaTHYeCKOe
7. IloyeMy 3TEKTPOCTATHHECKOE [TOJIe He IPOHUKAET BHYTPb [IPOBOXHHKA?
8. YTO Ha3KBAOT 3IEKTPOCTATHYECKOMN 3a1IHTOM?
1. ®Ouavueckuit puKTanT. TIPOBOHHKH H MIIEKTPHKH B 3JIEKTPOCTATHYECKOM N0JIE
Cm. paajien1 «CaMOCTOSTENEHbIE i KOHTPOMBHKIE PaGOThI».
Omeempyi: 1. IpoBoguuky. 2. Ceo6oaHble 31exTpoHbL. 3. Ha noBepxHocTH 1poBOA-
#iuka. 4. Her. 5. [la, ymenbmaioT. 6. HeT cBOSOAHRIX HOCHTEEH 3apsiaa. .
O6vschume axcnepumenm
1. IlocTaBETe 31eKTPOMETP Ha H30JIATOP M 3apPAANTE 0. 3aTeM COeAMHHTE Iapo-
BO#M KOHAYKTOP 3MeKTPOMETPa C €It KOPITYCOM IIPH HOMOIIH IPOBOAHKKA C 300HNTO-
Boii pyuxoii. Tlouemy cTpenxa NpuXoANT B Hy€BOE nosoXkeHHe? Eciii KOCHYTBCA Py-
KOii KOPITyCa 3IEKTPOMETPa, TO CTPeJIKA BHOBb OTKJIOHHTCSI, PaBJa Ha MEHbIIHI YTOIL.
TTouemy? (Omsem: CTpeska OTKIOHAETCH, €CJIN MeXITY CTPeJIKOM, CTEPXKHEM M Mapo-
BLIM KOHYKTOPOM, C O/IHO# CTOPOHBI, # KOPITYCOM — C JIPYTOii, AMEETCS pASHOCTb 110~
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TerumanoB. [locne coeAHEHUA KOPITyCa ¢ KOHIYKTOPOM TOTEHIHAT UX BEPABHMBA-
eTcs ¥ CTPeJiKa IPUXO/IAT B HyJAeBoe nmonoxenne. LIpn xacasuu pyxoit xoprmyca Mb
ero 3a3eMasieM. B pesyneTate Mesxay KOHAYKTOPOM H KOPITYCOM BO3HHKAET PagHOCTD
NOTEHIHANIOB, YTO ¥ OTMeYaeT dNeKTPOMETP. )
III. HayueHue HOBOYO MaTepHaia

JLns1 HaKOILeH S 3HAYHTENBHBIX PA3HOMMEHHAIX AIEKTPUYECKHX 3aPA/IOB IIPHME-
HAIOTCA KOHEHCATOPHL

KonaencaTopI — 3T0 CHCTEMa M3 ABYX IPOBOXHHKOB (661UIaI0K), Pa3fieleHHBIX
IMSNEKTPHKOM, TOMIMHA KOTOPOrO Masla 10 CPAaBHEHHIO ¢ JIMHEHHIME pa3MepaMu
npoBoAHUKOB. ITnocKHi KOHAeHCATOP IpeacTaBseT coboit B ILIOCKHE METANLIMYEC-
KHe [UIaCTHHH, paslefleHHEIe croeM AHaieKTprka, HanpsxeHHOCTH nomns Mesxay ria-
v

€€,
Pa3HOCTH MOTEHUMANOB Ae Mexay oOKIamKaMyu KOHAEHCATOPa, Ha3HBAETCH INEKTPO-

crunamu £ == Muameckas semmunna, onpeJieNiAeMas OTHOIIEHHEM 3apsfia q K

C=
EMKOCTEIO —0n

Enununa anekTpoeMKocTH B ciucteme CH — cbapa.n 1b= “O’

Buraucanm (bopMley JUIS1 B7IEKTPOEMKOCTH ILTOCKOTO KOHJIEHCATOpa:
=Y. 9. ~Ed=L . =S
EE, £5,5° £€,S ' d
SJIC_KTPOCMICOCTB TUIOCKOTO KOHAEHCATOPA MOXHO YBEAMMUTD IYTEM YBeTHIeH NS
TWIOWATH 06KXNa 0K, YMEHBINAS PacCTOSHHE MEXY HUMH M IIPHMEHSA AHIMEKTPUKH
¢ GONBIINME 3HAYEHHAMH JH3NEKTPUIECKOH TIPOHHIIAEMOCTH .
Bnetc'rper MKOCTb YEXHHEHHOM cpeas paguycoM R:
¢ 4ne R’ C=4nE,R.
Bnelc'rpoemxocrb Iapa 3aBHCHT OT €TI0 PaJNyca H He 3aBHCHT OT 3apA/ia Ha ero
MOBEPXHOCTH.
1D — anexTpoeMKOCTh OYeHb GOMBIION BETUYHHEL TAKOH IEKTPOEMKOCTDIO 06-
nanaet cdepa 9 ¢ 108 kmM, uto B 13 pas npesnimaer paguyc Connua.
Buodbt xondencamopos: BO3XYIIHLIA, GYMaKHLIH, CIOATHON, 3EKTPOCTATHYECKHIL.
Hasnauenue:
1. HakarmmusaTs Ha KOPOTKOE BPEMS 3apsill U 3Hepm10 A5 GRICTPOrO M3MEHe-
HHS IOTEHI[HAJA.
2. He nponyckaTs NOCTOAHHKIH TOK.
3. B papuoTexHuke — KOneHaTenbHAI KOHTYD, BRIIPAMHTENE.
4. MotorexHuKa,
V. 3axpemleuue H3YYEHHOTO
1. ina vero npenHasHaveHb xonnenca'ropm'>
2. Kax ycTpoeH KoHAeHCaTop?
3. Uro Ha3KBaeTCA SNEKTPOEMKOCTHIO?
4. B KaKMX eZIHHHIIAX BRIPAKAETCA DIEKTPOEMKOCTD?
5. OT 4ero 3aBHCHAT 3MEKTPOEMKOCTb KOHAEHCATOPA?
6. Jlna 4ero npoOCTPaHCTBO MexAY OSKTafKaMH KOHIEHCATOpa 3alONHAIT AM3-
JNEKTPHKaMHU?
7. Kak ycTpoeH xOHeHCATOp NepeMeHHOi eMKOCTH?
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V. Pemenne 3ana4

. 1. Kaxoit eMKOCTH KOHEHCATOP, €CH OH moMyyna 3apAx 6 ¢ 103 Kn, or ucrounn-
:xa 120 B. (Omsem: 0,5 mxD.)

. 2. Kaxoit BenMyMHE 3apAJX COCPERXOTOYEH Ha KaKAOM U3 06KIATO0K KOHAEHCATOPA
f-emKocThio 10 Mk®, 3apsReRHOTC A0 Hanpsxenus 100 B? (Omsem: 1 MKn.)

¥ 3.OnpenemnTe TOTMARY AM3/IEKTPHKA KOHAEHCATOPA, EMKOCTH KoToporo 1400 nd,
. AUIOMA A5 TOKPRBAIOIOMX APYT APYTa IIaCTHH 14 cM?, ec/IH AH3NEKTPHK — ciofa e = 6.
; €Omaem: 5,3 » 102 Mm.)

LfloMammee aananme

. T1.101, 102, c. 267, sanauu (1, 2).

s

Vpox 109. Inepruna 3AeKTPOCTATHYECKOTO NOAA
Iexs: otpenennTh SHEPINIO 32PSHXEHHOTO KOHAEHCATOPA.

Xox ypoka

1. Iposepxa AoMAalIHero 38JaHHS
1. Yro HasbiBaeTCH KOHAEHCATOPOM?
2. Taitre onpesienente 3MEKTPOEMKOCTH.
3. IToyemy BBeZIeHNE AMIAEKTPHKA YBEIHIUBAET 3nexcrpoemcocrb KOHZeHcaTopa?
4. Kax 3aBHCHT 31eKTPOEMKOCTb IIOCKOrO KOHAEHCATOPA OT €70 FEOMETPHUYECKHX
pasMepoB? .
5. Bo CKONbKO Pa3 YBETMYUBAETCS 3AEKTPOEMKOCTb KOHIEHCATOPa NPH BBEAEHAH
IU3NEKTPUKA?
* II. @uanvecxuli yuxrant. Kongencaropst
Omaemui: 1. ..anexrpoemkoctsio. 2. B dapanax. 3. Konpencaropom. 4. Moxyan
3apsixa ofHoM U3 obxranok. 5. BHyTpH, Mexay obxnagkamu. 6. Yeenuyntsea. 7. Jla.
H1.Mizyuenue ROBOTO MATEPHATA
Ixcnepumenm
3apsaMM KOHIEHCATOD, 3aTeM MOAKITIOUAM €r0 X BHBOAAM 3JEKTPHYECKOH JaM-
nul. fIpu nopxmiouenus naMs HabmoAaeTCsA KPaTKOBPEMEHHAst BCILINIKA cBeTa)
3a cuer kaxoil SHepTHH NPOH3ONLTO HarpeBaHye CIMPAJH JaMIThi?
B Hayane onnita cyMmmapHHil anekTpiyeckuii 3apAM Ha I1aCTHHAX KOHAEHCAaTOpa
+ AepeX Ha4ajIoM ONBTa GBI PaBEH HyJIIO, OH OCTAETCs PABHBIM HYJIO M B KOHLIE OIBITA,
+ KOT/Ia HCYE3AET SNEKTPHYECKOE TIONE MEXAY O6KIaTKaMu.
DnexTpHUECKoe ngne obaagaer 3Heprueli, 3a cYeT Hee MPOW3ONUIA BCILINIKA,
: Ecmn )9 KOHJIEHCaTopa anexrpoeMKocTh C HAXOAUT OAMHAKOBHE M0

. MOXYJIIO 3MeKTPUHECKHE 3apAAH, TO Agy = %?‘ B ripontecce pa3pAAKH KOHAEHCATODa
i y6unae'r OT Ae, 10 Hy T4,

A 480, _ CAgy CAp
: A, = A ; W,=W-Q=A=W,=
A P9 ==, ZC'A 98P = 2 23 Q =W,=="
CA €€ eg,E
WM yepe3 HampsikeHHoCTh W = —2L = -ﬁ'E d’ = °—'5d .
W, egE
Paspenum obe yacru Ha V=S« d @= 7 = 5~ TUIOTHOCTb 3HEPriH aMeKT-

* PHYECKOTIO NOJIA, T. &. 3HEPIH, COREPXKAMancS B eXuHHUIle o6beMa.
Buepnhie NOHATHE IUICTHOCTY 3HEPIUM 3NEKTPIYECKOTO nonst 8 . Makcsesnn.

;10 B. A. Boxakos, 10 k.
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IV.3axpennenue nsyyennoro

1. OnuimKTe ONHIT, AOKAILBAIOMNH, YTO SAEKTPHIECKOE TIONE MEKAY OOKJIAKAMMA
3apAXEHHOro KOHAeHcaTopa o61aaeT sHeprueii?

2. Yemy paBHa 3HEpIHsl 3apsKEHHOTO KOHAGHCATOpa?

' 3. Yemy paBHa IIOTHOCTb 3HEPTHU 3Jle1c1-pnqecxcom nona?

V. CoeayneHHe KOHEHCATOPOB.

1. ITapannenpHoe coexunenne (puc. 179): | I .

t.q=q,+q,+q+..+q, c2 q, 49,04/ Ct

2U=U,=U,=..=U, | |
3.C,=C,+C,+..+C,.

2. locefoBaTenboe coemunenue (puc. 180): Puc. 179

1.U=U,+U,+..+U,

2q=q,~q,~..=q,

1 1 1 1 ” "
st T u1 c2 U2
P g Puc‘ 180
VI1.Pemenne 3anay

1. OnpegenATe 3NEXTPOEMKOCT KOHAEHCATOPA, JUIA H3TOTORJEHHS KOTOPOIO HCIIOMb-
30BAH JeHTY aTioMHHIEBOH horbrH LmHol 157 cM 1 nmpuHoit 90 MM. Tosmmma na-
padunoBOt 6yMarm 0,1 Mm. Kaxas aHeprus 3anacena B KOHIEHCATOPE, €CJIH OH 3aPSDKEH
Io paboyero Hanpsxenus 4 « 102 B? (Omeem: C = 25 » 103 ux®, W = 2 MJ[x.)

2. Jlpa mapa, 3apaant kotopux 20 ¢ 10° Kn u 107 Kn, emxocrsvu 2 n® u 3 nd,
COeXMHUAH IPOBOAHUKAMH. OIpeRenTDb 3apA/bi HIAPOB ITOCTe X coeftuHenns. (Om-
gem:q, =18 « 108K, q, = 12 « 10¥ Kn.)

3. Kakyio paboTy HEOOXOZHMO COBEPINATE AUIA YAANCHHS maanex‘rpnka ¢ aaa-
JeKTPHYECcKO NPOHHLAEMOCTBIO 6 H3 KOHJEHCATOPa, 32PAXEHHOIO X0 Pa3HOCTH MO~
Tennanos 1000 B. ITnomans mnactun 10 cM?, paccroanne Mexny HAMHU 2 cM. (Om-
gem: IIpu OTKIOHEHAH OT HCTOYHHUK2 6,6 ¢ 10 [k, npH NOAKMIOYEHHN K MICTOYHAKY
-1,1 « 106 Tx.)

4. Boagymnnit koHaeHcaTop anekrpoeMKocThio 250 M@ ogruiioueH X HCTOYHH-
Ky, pasHocThio notennmanos 100 B. Buyucinre sneprmio konzencaropa. Kax name-
HHUTBCS SHEPrAs KOHAEHCATODA DA 3aII0/HEHHY IPOCTPAHCTBA MEXAY TUTACTHHAMM
BELIECTBOM C AMINEKTPUYECKOil TPOHUIaeMOCTHIO € = 20? (Omeem: 1,25 + 10 {x,
2,5+ 10% Ix.)

Jomamuee 3anaHne
I1. 103, c. 268, 3agaua 3.

Vpox 110. Pemenue 3anay. Kongencaropn
Ieno: y4uTh NpUMeHATH GU3MIECKHE 3aKOHLI NPH PeMIEHAN 3a1a4.

Xox ypoka

1. JIBa I0OCKHX BO3AYIHBLIX KOH/IEHEATOPA C OAMHAKOBRIME eMKocTAaMH C=10 1D
COefHHEHB! TOCIEN0BaTeNbHO. Ha CKONbKO H3AMEHATCS eMKOCTh KOHAEHCATOPOB, ECIH
MPOCTPAHCTBO MEXAY IIACTHHAMH OHOTO M3 HUX 3aTIOJIHHTH IU3NEKTPHKOM C JH3-
JIEKTpUYecKoil HpoHuIaeMocTsio e=2? (1,7 nd)

2. Tpu nocJeA0BaTeNLHO COEMMHEHHLIX KORIeHcaTopa ¢ emkocTamu C, =100 n(D,
TC,=200 a®, C,~500 n® noaxmoueHH K HCTOYHHUKY TOK2, KOTOPHIi cooﬁum.n uM 3a-
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paza q~10 nKa. Haittu nanpsxenwe na xonaencaropax U, U,, U,, nanpsxenue uc-
TouHuKa Toka U 1 eMKOCTb Beex Konaencaropos C, (U,=30 B, U,~15 B, U,=6 B,

" U=51B, C;~59 n®) .

’ 3. Inocxuit BO3AYIIHLLA KOHAEHCATOP, 3aPAXEHHHI RO Pa3HOCTH NOTEHIHAJIOB

¢ Uy=50 B, oTkmiouen ot ncrounuka Toka, Ilocie 3T0ro B KORAEHCATOP HapaiesbHo o6-

. KNa/KaM BHOCAT DPOBOAAIIYIO IacTHHY Tompaoli d =1 MM, Paccrostave Mexy o6-
Knazxamy d=5 Mm, TIOMATM OGKIATOK M IIACTHHOK ofHaKosw. Halit passocTs no-
Terimanos U Mexay o6KxiagkaMn XOHAeHCaTOpa ¢ nposogamelt miactunolt. (U=40 B)

4. TlpoctpaHcTBO MexX Ay 06KNaAKaMH IUTOCKOTO KOHAEHCATOPA 3aTIONHEHO TPEeMS
RU3JIEKTPHIECKHMH IUTACTHHAMU PasHO# TonmmHe d=~2 MM 13 crexna (e, =7), cmont
(e, =6) u mapacuna (e, =2). Ilniomaan 06KNANOK W NIACTHHOK OAMBAKOBH M PaBHH
S$=200 cm2. Hatta eMxocTs C Takoro koHgencaropa, (C=90 n®)

5. Ipu paspsixe Gatapen, cocrosimelt u3 n=20 napasiebHO BRTIOYEHHEX KOHAEH-
€aTopOB C OAWHAKOBEMM eMKOCTAME C=4 M (D, BHEIMAOCH KOMHYECTBO TeIIoTs Q=10
JUx. [lo kaKolt pa3HHIIN MOTEHIMANOB GRUIH 3apsXeHb KOHAeHcaToph. (500 B)

6. Kaxoe koam4ecTBO TemwnoTs (Q BHACAHTCA NPH 3a3€MJEHAN 3apPSUKEHHOIO 10
norexumana j=3000 B mapa paamyca R=5 cM? (25 ux/Jxc)

7. Tlnockuit BO3AYMIHKIN KOHAEHCATOP 3aPAXHIH X0 Pa3HOCTH NMOTEHLHAIOB
U, = 200 B, 3aTeM KOHJICHCATOP OTKJIIOYIIIH OT HCTOUHHMKa ToKa. Kaxoit craner pasiocts
TIOTEHLIMATIOB MENULY IUIACTHHAMM, ECJTH PACCTOAHHE MEKITY HHMH yBeInamTs oT d=~0,2 MM
2o d=0,7 MM, a pacCTOSTHME MEXIY IUIACTHHAMM 3aNONHUTS cofol (e=7). (100 B)

&. I11acTHHH [UTOCKOTO BO3AYNIHONO KOHAEHCATOPa HPHCOEAMHEHHB K HCTOYHHKY
ToKa ¢ HanpsixenueM U=600 B. Ilnomaxb kBagpaTHOH NMIacTHHH KOHAEHCATOpA
S,=100 cM?, paccTosinue Mexy miacturamyu d=0,1 cM. Kakoit Tox 6yznet mpoxoanTs
MO MPOBOJAM NPH NMapaiIeJbHOM NepeMemeHHH OTHOM IIAaCTHHE BAONb APYTOif CO
CKopocThID 0= 6 cM/c? (=32 nA)

Jomammee aafanune

11. 103, 102.

Vpox 111. JlaGoparopuas pa6ora «Oupenenenue MAKCHMANLHOM 2/1eKT-
POEMKOCTH BO3XYIIHOTO KOHACHCATOPA IEPEMERHol eMKOCTHY
Ileny: Hay4HTh TPUMEHATD 3HAHKA 10 TEME «JJIEKTPOEMKOCTDS.
Obopyd » Boa/y mHbUt KQHEEHCATOP NEPEMEHHON eMKOCTH; IITAHTEHIMPKYIb.

Xon ypoxa

1. Conepixaune u MeTO/ BRNIONHEHUN paboTnl
OnpezaensieTcsi MAKCHMabHast 3/IEKTPOEMKOCTb BO3AYIIHOTO KOHAEHCATOpa epe-
MEHHOMN eMKOCTH.
KoHgeHcaTOpoM Ha3KIBAIOT CHCTEMY ABYX MPOBOXHAKOB (O6GK/Ia0K), pa3feNeHHRX
CNIoeM AHANEKTPHKA, TOMIMHA KOTOPOTO Mafia 10 CPaBHEHMIO C pa3MepaMy IPOBOHH-
. koB. Tak, HanlprMep, Be IIOCKWE Hapa/LlefbHbie METAJUTHYECKYE IUIACTHHNL, Pa3fielleH-
HbIE CJIOEM XHAIEKTPHKa (B YaCTHOCTH BO3/yXa), 06pa3yioT M1ockuit KOHAEHCATOP.
. BoagymHbiit KOHAEHCATOP NepeMEeHHOMN eMKOCTH MOXKHO ITPEACTaBUTb KaK CHCTe-
MY NMapajliieNbHO COeAUHEHHHX KOHAEHCATOPOB, YHCAO KOTOPHX Ha eAWHHIYY MEHbIIIe
YHCAa IIACTHH. JJIeXTPOEMKOCTD TaKOM CHCTEMB MOXHO BRYMCAMTD N0 (opMyJe:
Cc= EOS!; 1!’ -

10*

e
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-C — 3MeKTpOEMKOCTDb KOHTeHcaTopa (D);
S — nfiomann KaxAOH IAACTHHE (M?);
e — 8,65 ? 10-12 /M — anexTpuyeckasd NOCTOSTHHAS;
D — YHCIO IUIACTHH;
d — paccrosiHue MEXUTY COCETHHMM MNACTMHAMHE (M).
Xod pabombi
1. TloxroToBETE B TETPARH TabMHILY JUIS 3AMHMCH DE3YIETATOB HIMEPEHHI M BEIYHC-
JIEeHUH, :

No ansuma A, m L) n d,x d,..u C,o

2. BauMaTeNbHO H3Y4UTE YCTPOHCTBO BO3AYMIHOTO KOHAEHCATOPA nepemennon
€MKOCTH. Y6euTech, YTo €r0 3/IEKTPOEMKOCTh MaKCHMANbHA B [IOJOXEHUH, KOT/a
[LIACTHHH MOTHOCTHIO 3aIBMHYTHL.

3. VaMepbTe MTAHTeHIMPKY IeM JUAMETP OXHOH IACTHHAI /] 1 BRIYHCTHTE €€ ILIo-

Mz
mazgs 5= - ;

4. [TopcynTaiite yncao MIACTHH N.
5. WiaMepoTe 3a30p d, MEXTY IBYMS COCEHMMH IUTaCTHHAMM IITAHTEHIHPKYJIEM,
3aTeM HaMephTe elle YeThpe sasopad,, d,, d,, d..
d +d +d,+d, +d
Briuncure dyp =———2—+—%

E,,C (n - 1)

6. BrrumucuTe 91€KTPOEMKOCTD: C= T4 -

7. OueHnTe NOrPenIHOCTD TIPOBE/ICHHAIX HaMepeHHH U clienaiiTe BRIBOA.

Jononnumenvsoe 3adanue:

CpaBHUTE BRIYHCINTENBHYIO NEKTPOEMKOCTD ¢ IACHOPTHHIMY J2HHKIME TIpHG0-
pa. Kak BH ymaeTe, IPH HAIIMX U3MEPEHMSAX JONYIIEHa HeGOMbINAs OTPENIHOCTD?
Kak moxHO 66U10 n36exaTh OmHOKY B H3MepeHusx?

Koumponvusie sonpocse:

1. Kakule THIIH KOHAEHCATOPOB BhHI 3HaeTe?

2. lIpepnoxute crnocob onpeAeneHus SNEKTPOEMKOCTH BO3AYIIHOTO KOH/IEHCATO-
pa nepeMeHHOM eMKOCTH C IOMOILIIBIO MEKTPOH3MEPUTENBHBIX TPUGOPOB. .
JloMaliHee 3aaHne

I1. 103, 102.

¥pox 112. Korrponbnas paGora no Teme
<«JHeprus 31eKTPOMarHuTHOTO B3anMoaelicTaus
HENOJBHXCHBIX 3APAROB»
(Cm. pasznen ¢CaMOCTOSTENLHEIE H KOHTPOJIBHEIE PAGOTH».)
- Omaemui x konmpoavuoil pabome:

Hoxmep Bompoca ¥ oTBeT

1 2 3 4 5
Bapuawur 1 I B r A A
Bapuanr 2 r B r A B
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¥Ypoxk 113. daextpuyeckuii Tok. Cuna Toka. Yciaosus, Heo6xomm-
MBi€ JUIs CYIEeCTBOBAHHS 3IEKTPHYECKOro ToKa
1leav: BHICHATE IPUPOAY MEKTPHYECKOTO TOKA; 3AKPENMTh 3HAHUS yyauumxcs ob
YCHOBHAX BO3HMKHOBEHHS M CYLIECTBOBAHUA IICKTPUYECKOTO TOKA.

Xon ypoka
I. Axn KOHTPOIbHON paboTnl
II. ayyenue noBoro MarepHania
I enn 1

3apAKeHHBIH 2TEKTPOMETD COETHHIM C TAKUM XXe, HO He3aPSDKEHHBIM.
TO mpoucxoauT? Bropoit a1eKTPOCKON NOKA3KBaeT HAIMYHe 3apAza? 3apax ne-
penecen CBOGOHLIMHA 3apANaMH — HIEKTPOHAMY, IBHKYIIMMHCSA TI0 IPOBOXHHUKY.
" HamparneHHOe ABIKCHIE 3aPSDKEHHBIX YaCTHL HA3KBAETCS 3NEKTPUIECKUM TOKOM.
B MeTannax cBOGOAHNMY ABNSIOTCA 3NEKTPOHbI, B PaCTBOPaX COJMel, 3N1eKTPOIH-
TOB - IOJIOXUTENbHbIE H OTPULATEILHEIE HOHK U 3IEKTPOHEL
Umobvi cyuecmeosan snexmpuecKuti mox eo6xo0umo: -
1. Hanmnune cBOGOAHKIX 3apsXXeHHBIX YaCTHIL
2. Hanwyve 3neXTPHYECKOTO N0 (TIOJIEe CO3AA0T HCTOYHHUKH TOKA).
YBBzIeTs 57eKTPOHB! (HOHKI) B TIPOBOHMKE HEBO3MOXHO, Kak xe MOXaio o6Hapy-.
KUTD anexTpinieckui Tok? Tok 06HAPYAHBaETCS 110 AeHCTBHIO, KOTOPOE OH [IPOM3BOMHT.
Tennosoe aeficTBHE TOKA )
Ixcnepumenm 2
IIpucoemmm K NOMOCaM HCTOYHHMKA TOKA XEJIE3HYIO HUIH HUKE/IHHOBYIO ITPOBOJIOKY.
ITpoBonoxa HarpeeTcsd M Y/UTHHUTCS, CJIETKA IPOBUCHET. Fe MOJXKHO PacKaImTh 10 KpacHa.
Xumuveckoe gelicTBue Toka
Ixcnepumenm 3
B cocyn ¢ anexTponuToM, B KauecTse KoToporo ucroasayem CuSQO,, onycrinm ABa
YrONBHKX 3MEXTPONA M NOAKMOYHIN HX K HCTOYHHKY TOKa. [IpH 3TOM o6HApYXMIH,
- 4TO KATOZ [IOCTENEHHO TIOKPHBAETCA KPACHKIM CI0eM MEJH, 2 Ha aHOAe BHAENTeTCs
TTy3RIPBKHU ra3a.
MaruutHoe pelicTBHe TOKa
Ixcnepumenm 4
Ha xene3Huif rBo3/lb HaMaThiBaeM MeXHKI IIPOBOJ, NOKPRITHIH N30 ATNOHHBIM
MaTepHaIOM, a KOHIIH IPOBOJA COEAMHAEM C HCTOYHHKOM TOKA.
[B0O3Ab CTAHOBHTCA M2THUTOM H NPHTATHBaeT HeGOblKe KeJIe3HbE MPEAMETH
OynaBKH, KeJIe3HbIe ONUIKH.
Mexaunyeckoe aelicTsre TOKa
Ixcnepumenm 5 .
Ha paMky HaBbeM HECKOIBKO BUTKOB MeAHOro nmpoBoia. KoHik 06MOTKH TIpHCO-
. eINHUM K NIOJTIOCAM HCTOYHUKA TOKa. [ToMentaeM paMKy Mex Iy HOMIOCAMH MarHNTa,
OHA HauHHaeT NIOBOPAYNBATHCA.
+  (Duanonoruyeckoe gelcCTBHE TOKA
IIpu npoxoXaeHUH Yepes KUBOI OPraHU3IM TOK BhI3LIBaeT COKpalleHHe MAINIIL,
: Ecn B nenut ycTaHaBIHMBaeTCA 3/EKTPHYECKHI TOK, 3TO 03HAYAET, YTO YEPE3 none-
! pedHOE cevyeHue MPOBOAHMKA BCe BpeMsl IePEHOCHTCS SNeKTPHYeCKuii 3apsa. 3apan,
+ TIepeHeCeHHNH B e{HHUIYY BpEMEHH, CIYKUT OCHOBHOH KOJIMYECTBeHHOH XapaKTepH-
CTHKOI TOKa, HasbIBaeTCH cuioit Toka: I =Ag/At.

b
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Cuna Toka — BenwanHa cxanapHas. OHa Mo-
xeT OWTH KaK | > (0, eCiu HanpaBieRne ToKa co-
BIIa/1a€T C YCIOBHO BROPAHHKM ITOJOXHTENBHEM
HanpaBJIeHBeM BAONb IPOBORHHKA, B IPOTHBHOM
cayyqae I < 0.

IlycTs npoBoAHKEK HMeeT ceveHne IIOMAALIo S,
B ofibeme orpanmueHHoM 1 u 2 copepxurtcsa N=nSAl
YacTHIl ¢ o6mMM 3apsanoM g=~g, N, g=q,nSAl, q, -
3apan oxHolt yactuus. Ecam yactia ABmKeTC CO
cpenseit cXopOCTbIO v, T0 At=Al/D; = q,nSv.

Haifzrem ckOpOCTE epeMemieH A 3MEKTPOHOB B
METAJLTHYECKOM TIpoBoRHuKe: U= 7-10% M/c. Ona
JAOCTaTOYHO Mana.

Jins co3aanusa M MOMAEPHKKH YIIOPSAOYEHHOTO ABMXEHUS YaCTHI[ HeobXoaMMa
cina, AeACTBYIOMAA Ha HMX B ONpefeIcHHOM HampasaeHnu. Ecam cuna nepecrarer
neficTBOBATD, TO YNIOPSAONEHHOE ABHKEHNE 3aPSIKEHHEIX YaCTHI] IPEKPaTHTCS H3-32
conporunnenus: F=gE.

VImenno axexTpIyeckuil TOK BHYTPH CIYXHT NPHYHHON, BH3KBalomelt # moazep-
XKHBAIOMEHR YIOPANOUEHHOE ABHXCHIE, €C/I BHYTPH IPOBO/IHIKA HMEETCA SJEKTPH-
Yeckoe IoJie, TO MEXAY KOHLIAMM IPOBOAHMKA CYIMECTBYET PasHOCTh MOTEHIMANOB:
E=U/Ad. .

Ecnu pa3sHOCTh IOTEHUMANOB HE MEHAETCS BO BPEMEHH, TO YCTAaHABAMBAETCA MO-
CTOAAHHKIH 3NeKTPHYECKH TOK.

III. 3akpensenne H3YYEHHOTO

1. Yro Taxoe anexTpHyeckmif TOK?

2. Y10 HyKHO CO3XATh B IPOBOJHHKE, YTOOK! B HEM CYHMIECTBOBAN TOK?

3. Kax MokHO Ha6moaTh XHMIYECKoe JeficTeue Toka?

4. Tne ncnonesyetcs TernoBoe JeHCTRAE ToKa?

5. Hanpasnenne ABMKeHHs KAKWUX YaCTHI B IPOBOJHHKE MPHHATO 32 HANpaBAe-

Hue ToKa? .

6. OT Kaxoro NoMoca HCTOYHHKA TOKA M K KaKOMY IIPHHATO CYNTATh HaTIpaBJeHH-

€M ToKa?

7. Kaxoil BeTHuMHO#N onpesie/IReTCA CHAIA TOKA B 3JIEKTPHYECKol nenu?

8. Uro mpHHMMAIOT 32 €IMHHUITY CHJTH TOKa?

9. Kak HasnIBaeTcs 3Ta BeTHYMHA?

Jlomamuee 3aanne

I1. 104, 105.

Vpox 114. 3axon Oma nas yuactka nens. ConpoTHaaeHMe

Xopn ypoka

1. IloBrOpenne H3y4eHHOTO
1. Uto Taxoe 3neKTpHYECKOE HaNPsDKeHHe (PasHOCTb IIOTEHLHANIOB)?
2. o xakoit hopMye HAXORUTCS HANPSDKEHUE?
3. Kax HaswipaeTcs mpuGOp ANA H3MEPEHHS HATIPSIKEHHA ?
4. KakuMu nmpaBUAaMH cJIefyeT PYKOBOACTBOBAThCSE PH BKJIOYEHAN BONBTMETD:
B LiENb?
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II. Miayyeuse HOBOTD MaTepHana

Jlns cymecTBOBaHAA TOKa B IPOBOJHUKE HEOGXOANMO CO3LATH Pa3HOCTD HO-
TERUHMANOB Ha ero KoHIax. CHJla TOKa OnpefeNseTcs 3Toi pa3sHOCTHIO MOTEHLH -
anos. Yem Gosbille HANIPAKEHHOCTD BNEKTPHUECKOTO MOJNA B IPOBOAHMUKE, TEM
60JibIYI0 CKOPOCTh HANPABIEHHOrO ABUXEHHS NPHOGPETAIOT 3apsXeHHAble Ya-
CTHITHL.

Jlns kaxaoro MPOBOAHMKA — TBEPJOTO, KUAKOrO U razoo6pasHOrG CyleCTBYET
onpezneNeHHasA 3aBHCHMOCTDb CHJIBI TOK2 OT NPAJIOXKEHHON PasHOCTH NOTEHIHATOB Ha
KOHIIaX [IPOBOHAKA. .

Takas 3aBUCHMOCTb Ha3HBAETCA BOJET-aMNEPHOM XapaKTePHCTHKON MPOBOAHH-
ka. HauGonee mpocToli BHA MMEET XapaKTePHUCTAKA METALTHYECKHX IPOBOAHHKOB K
PaCcTBOPOB 2JIeKTPONHTOB. Briepere (114 MeTana0B) ee ycraHoBun [eopr OM, moato-
MY 3aBUCHMOCTD CHJIH TOK2 OT HalpsAXeHWs] HOCUT Ha3BaHue 3akoHa OMa.

I=-U/R

Ixcnepumenm 1

CoGepem nensb (puc. 183). Peanctop npeacraBaset
€060 KycoK TPOBOOKH. 3allOMHIM IIOKA3aHHS aMITep-
METpa.

JaMeHUM pe3HCTOP Ha KYCOK ITPOBOJIOKH U3 APYTOTO

' MaTepHaNa TaKoif Xe JUIMHK H TOH Xe ILTOMAAW IIome-
peuHoro cedenns. ITokasanms usmenunncs. Hanpsixke-
HHe OCTABANOCH HeM3MeHHNM. CHa TOKa 3aBHCHAT OT Puc. 183
cBOifcTB NpoBoAHHKA. Pa3Hule npoBOIHUKH 06Nafa0T
Pa3MHYEBIMU CONPOTHRIICHHAMH. BHJIHO, YTO CONpOTHRIIEHHE 3aBUCHT OT MaTepHala,
H3 KOTOPOro H3TOTOBJIEH IIPOBOJTHHK.

3xcnepumenm 2

CobupaeM cXeMY Kak B NPEARIYIIEM OMBITE, HO BMECTO PEIUCTOPa [0 OYepeny
BKIIOYaeM B 1ienb JKele3Hble IIPOBOJIOKH Pa3HO# AMHEL, HO ¢ OHHAKOBOH TUIOMABIO
ceyernns. COnpoTHBJIEHHE 3aBUCHT OT UTHHE IPOBOJAHMKA.

Axcnepumenm 3 N

Ta xe cxema, 4TO M B IpeLIAYITHX OMWTaX. B KavyecTBe pesncTopa mo ovepenu
BRJIIOYAIOT [Ba KYCKa XeJleaHoi IPOBOJIOKH PaBHOM JUTHHEL, HO C Pa3HOil naomanpo
motepeyroro cevenysA. ConpoTHRIleHUe 3aBHCHT OT IUIOMA/H TIONEPEYHOro CeYeHHs

" mpoBOfHUKA R=rl/S.

Jabopamopnas paboma
<«Onpedenenue ydeavbnozo CONPOMUBIEHUR NPOBOIHUKG >

Obopydosanue: IPOBONOKA U3 MAaTEPHANA C HEH3BECTHRIM COTIPOTHBIEHHEM, HC-
. TOUHHK [IOCTOSTHHOT'O HATIDSDKEHHSI, AMIIEDMETD, BOIBTMETP, MTAHTEHLAPKY b, KII0Y,
- auHelKa, COeMHUTEIbHEIE IIPOBOJA.

Xod pabomm

1. Pemmre 3amauy:
YeMy paBHO YAEILHOE COTIPOTHBJIEHHE MPOBOJA TH-
;soit | 1 xuamerpom d, ecmu ripu Hanpskerun U uepes Hero

B
¥
5

uaet Tok L.
§: 2. CoBepurre ens (puc. 184). . ( ) l
. 3. Mamepsre 3navenwe BenmyuH, HEOGXOMRMBIX NS

‘OnpesieicHNsT YAeLHOTO COIPOTHRIIEHUA. Puc. 184

ity

b

|
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4. Bocnons3osasmmcs thopmymoit, monydenHol B Hayane AaHEON paGOTH, BLYHC-
JIHTE yAeNbHOE CONPOTHBIEHKE IPOBOXHMKA,

5. o Tanue onpeenyTe MaTepHal, H3 KOTOPOTO H3TOTOBJIER IPOBOAHHK.
JomMamnee 3aianue

Hosropurs m. 106 c1p. 285 (1-2).

V¥pox 115. Jla6opaTopuas pabora

1-#t yposens

Lleay: HayynTHCS ONIPEAENATH YAEAbHOE CONPOTHBIIEHHE HIPOBOAHMKA:

* HayyMThCS NIONYYaTh pabouyio GOpMyNY IS PACYETA YACTBHOIO COMPOTUBNE-
HVA IPOBOAHHKA;

* MO3HaKOMHUTBLCA ¢ PHGOpaMu K AanHOMN naGopaTopHoii paGore;

* HayyuThCs cOGHPaTh 3NeKTPUYECKYIO Lellh 10 TOTOBO! Cxeme;

* HayYHTHCS BRNUCIATH Cpe/IHee 3HaueHHe IKCNIePHMEHTANbHBIX JAHHHIX;

* HayYHTBCH CPABHMBATH NOJAYYEHHOE SKCIIEPHMEHTANBHOE 3HaYEHHE YAEALHOIO
COMPOTHRAECHHA MPOBOTHAKA C TaOMMYHBIMHA AHKKIMH U OfipeAeNsaTh MaTepu-
a1, 3 KOTOPOTO CAeNaH IPOBOAHUK.

IIpubopu: u mamepuarse: aMIIEPMETP, BOJIETMETP, JIEHTa H3MEPUTEIBHAS, HCTOYHAK
TOKa, ITPOBONOKA M3BecTHOro cedenus (0,2 ¢ 1076 M2) 1 maunolt 65-70 M ¥3 MaTepn-
ana ¢ 6oAbIIAM yAEJBHBIM COMPOTHBIEHHEM, METALTHYECKHE HAKOHEYHUKH, KIIOY,
COeHHUTENbHBIE TIPOBOAA.

Yrazanus x pabome

1. 3anumuTe HCxoxHRe GOPMYIL! IS pacyeTa YAEAbHOIO CONPOTHBIEHHS ITpo-
BOJHHKa, 3a[I0THATE MPOIYCKHU:

R=p 5 I= R

2. Honyunre pabowyro popuyny 1A pacdeTa yAeNbHOIO CONPOTHBIIEHHS ITPOBOA-

HUKa, 32TI0THUTE IIPOTYCK: P = _I_l .
3. 3apucyiite B TeTpagu cxeMy NEKTPHYECKOH LeNH s U3MEPEHUSA YAEALHOIO
CONIPOTHBNEHHSA MPOBOAHKKA (pHC. 185).
4. UamepbTe neHTOH TMHY MPOBONOKH [ (PaccTosHNE Mex- _®_| -
Iy METALTMIECKHMY HAKOHEYHHKaMH )., :
5. Cobepure 1ens, COeIUHUB NOCNER0BATENBHO HCTOYHAK
TOKa, IIPOBOJIOKY, aMITEPMETD H KII0Y. ’
6. TapaneIbHO TPOBONOKE TIONKIIOYHTE BONLTMET].
7. 3aMKHYB KIIOY, H3MePETe CUMY TOKa I B 1ieny ¥ Hanpsxe-
Hue U Ha KOHIIaX [TPOBOJIOKH. ‘
8. Boruuconre yaebHOE COMPOTHBIEHKE TI0 patovet opayne. _@__4
9. PasoMxHHTE KTI0Y, U3MEHHTE PacCTOSTHHE [ MEXKTY METAILIH-
YECKHMMH HAKOHEYHMKAMM TTPOBONOKM M CHOBa H3MEDETE €€ JUTHHY. Puc. 185
10. 3aMKHYB KJLIOY, H3MePETe CHAY TOKa I B 11eNTH, Hanpsixe-
Hue U Ha KOHIaxX POBOJIOKM U BHIYHCIIMTE €€ YASTbHOE COITPOTHBIEHHE BO BTOpO pa3.
11, HosropuTe nynxTl 9 u 10, npogesnas ONKLIT U BHMHCAEHHUS B TPETHI pas.
12. PaccyuraiiTe cpeHee 3HAYEHNE SKCAEPHMEHTAILHO OMYYEHHOrO YAEALHONO
. _pPtptps T
CONPOTHRIIEHNS 1O hopmyne: Py = T3 -

.
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13. CpaBHuTe cpefnee IKCNIEPUMEHTANBHOE 3HAYEHHE YAEABHOr0 CONPOTHBICHUS
IIPOBOAHKKA C TAGVMHRIMY, 3aTHITUTE BRBOJ, YKAXKHUTE, H3 KAKOIO MaTEPHA/Ia H3T0-
TOBJIEHA IIPOBOJIOKA.

N | Anmna | Inomaxs mone-| Cu- | Hanps-| Ixcnepumeni Cpenuee Tabmas-
Olki- | MPOBONO-| PCYHOIC CeYe- | A TAARHOC IRCUCPAMCH- | HOC 3HA-
a |xulu | mas, u? Toxa | U, B. | suavenne |Tamnoe 3ua-| yenme
(naercs) LA P, OM-u | uenuep, py,

OM- M OM- M
T -
2
3

2-1i yposenn

Lenv: HAYYHTLCS ONPENENsTh YAENTBHOE CONPOTHBACHHE IPOBOXHHUKA, YCTaHOBUTD
KOJINYECTBEHHYIO 3aBHCAMOCTD 3/IEKTPHYECKOrO CONPOTUBJIEHNA OT UIHHE ITPOBOTHHKA:

* Hay4MTLCA MONYYaTh pabouyio GOpPMYAY LI pacyeTa yAEAbHOTO COTPOTHRIIE-
HUS IPOBOJHHUKA; o "
MO3HAKOMUTLCA ¢ npubopaMu Kk KaHHO# nabopaTopHoit paboTe, HayYuThHCA
MO/Ib30BATLCS MUKPOMETPOM HJIH IITAHTEHLMPKY JIEM;
Hay4YMTbCA COCTABJIATE CXEMY H COGHPATh 3MIEKTPHYECKYIO LIETD;
Hay4YHTBhCA BRYHCJIATD CPEHEE 3HAYEHHE IKCTIEPHMEHTANBHO NOMYYEHHOH Be-
JTMMHHBY; :
HAyY4HTbCA CPABHUBATD [OJIy4EHHOE IKCIEPUMEHTAIBHOE 3HAYEHHE YENLHOTO
CONMPOTHBJIEHHSE TIPOBOJKMKA C TaGJIUYHKM H ONpPEAETATs MaTEPHA, U3 KOTO-
POTO CAENaH NPOBONHHK;

* Hay4HTHCA AHANH3MPOBATH AKCIIEPHMEHTANbHEIE JAHHLIE H BRIABIATL KONHYE-

CTBEHHHIE 3aBHCHMOCTH.

Ipubopw u mamepuanvbe. aMNepMeTp, BOJBTMETP, IEHTa H3MEPHTEIbHAN, MHKPO-
MEeTP MM IOTAHTeHIHPKY/b, HCTOMHHK TOKa, MPOBOJIOKA H3 MaTepHasa ¢ 60ALIINM
'yAeTbHKM COIPOTHBJIEHHEM JUTHHOI 6570 cM 1 anameTpoM okoao 0,5 MM, MeTaniu-
* YeCKHe HAKOHEYHUKH, KJII0Y, COeANHHTENbHEIE MPOBO/A.

Yxasanus x pabome

1. 3ammmre HcxoaHble GOPMYIH IS pacyeTa YAENbHOTO COMPOTHBJIEHHA PO~
BOJHMK2, 32MIOJIHAB MIPOIMTYCKYU:

2. TlonyuuTe pabouyio popmyny IS PACIETA YAEABHOTO CONPOTHBACHHUS [POBOJ-

HHKA, 32MI0THUB TIPONYCKH: P = —I—I— .

3. CocTaBbTe 1 3apHCyiiTe B TETPaZH CXEMY 3/MEKTPUMECKOM LIEMK /1A H3MEpeHHs
YAeJILHOFO CONPOTUBNERHS TIPOBOIHHUKA.

4. ViaMepbTe MUKPOMETPOM HJIH IIT2HTEHUMPKYJEM XUaMeTp TPOBOJOKY 4, BH-
YHCJIUTE IUIOINAKD NONEPEYHOTO CeYEH s IPOBOJIOKY S. \

5. Viameprre JeHTOH J/HHY MPOBOJIOKH [ (MEX Ty METAIIYECKMMHE HAKOHEYHIKAMM ).

6. Cobepure 1enb, COEAUHHB NOCAEA0BATENBHO HCTOYHUK TOKA, MPOBOJIOKY, aM-
nepMeTp H KoY. *

7. IlapannebHO MPOBOJIOKE NOAKIIOYHTE BOJETMETD.



298 TToypoussie paspaGoTku 1o ¢usuke k yueOuuky I . Msaruuera, B.B. Byxosuesa

8. 3aMxHYB Km0, H3MepETe CHITY ToKa I B [ienu 1 Hanpspxerue U Ha KOHNAX 1Ipo-
BOJIOKM. PaccunTaiiTe 3eKTpUdecKoe COPOTHBIIEHHE R TIPOBONOKH.

9. BryucanTe yaeabHOe CONPOTHRIEHHE I IO paboueii hopmyne.

10. Pa3oMKHHTE K104, H3MEHHTE PACCTOAHHE [ MEXKIY HAKOHEUHUKAMH Hamepb-
Te AUIMHY IIPOBOJIOKH BO BTOPOH pa3.

11. 3amxHyB KJIIOY, H3MEPETE ONATh CHILY TOKa { B IeNH U Hanpsixerue U Ha KoH-
IaX IIPOBOJIOKH; BEIYMCINTE COPOTHBJICHHE IIPOBOJIOKH R H ee yAeNbHOe COIPOTHB-
JieHHe 7 BO BTOpO# pas.

12. Nosropure 1. 10, 11, npoxenas onuT B TpeTHIf pas.

13. Paccunraifre cpefHee 3HayeHHe 3KCIIEPHMEHTATBHO NOJTYyYeHHRIX 3HaYeHHi

+p,+
YAETBHOTO CONMPOTHBAEHNA 110 GopMyITe: Py iy

14. Tlo nauubM Tabruns moctpotite rpadux 3aBucumoctit R(J).

15. CpasHnuTe cpeaiHee 3KCIIEPUMEHTATbHOE 3HAYEHIE YAETLHOIO CONIPOTUBIICHHA
[IPOBOJIOKH C TAGMIYHHIMM IaHHBIMH, YKaXHTE, H3 KaKOTO MaTepHajia U3TOTOBJAEHA
IIPOBOJIOK, IPOAHANMHINPYIiTE rPaduK JABHCHMOCTH R(J), 3annmuTe BHIBOL. ;

3-it yposenn =

Ilens, Hayuutscs onpenensTs yaeabHOe CONPOTHRIEHNE IPOBOJHKKA, YCTAHOBHTD
KOJIMECTBEHHYIO 3aBHCHMOCTD AIEKTPHYECKOTO COMPOTARJICHNS QT JUTHHbE TPOBOTHHKA:

* HAYYHTBCSH MOJYyYaTh pabowyro GopMyay IS PaCcyeTa YAETLHOTO CONPOTHBJIE-
HHS TIPOBOAHMKA,

[O3HaKOMUTBCA € NpHGopamy, Heo6XOAMMbIMH JUISE BRITIOIHEHH S AaHHON J1aBo-
PaTOpHOS PabOTH; HAYYUTHCS NONB30BATHCA MHKPOMETPOM WJIH INTAHTEHLHD-
KyJIeM; HAYYUThCA [0JB30BATHCA OMMETPOM JIJISi M3MEPEHHUSA NEKTPHYECKOro
COIIPOTHBJEHUS;

HAYYUTHCSA COCTABIATb CXEMY U COOMPaTh 3NEKTPHYECKYIO LENb;

* HAYYNTHCS BHYUCIATH CPeHee 3HaYEHHe SKCTIEPHMEHTAILHO MOy YeHHBIX JAHHBIX;
HAyYHTHCA CPaBHHBATD II0/IyYeHHOE SKCTIEPHMEHTANBHOE 3HAYEHHE Y/IeTbHOTO
COIIPOTHRJIEHNS HPOBOAHMKA C TaGMIYHEIM, OIIpe/leIATh MaTepHal, H3 KOTOpo-
IO cZie/1aH NPOBOJAHUK;

HAay4UTHCS AaHATN3MPOBATH IKCIIEPHMEHTANBLHbIE JARHBIE U BRIABJISATH KONIMYE-
CTBEHHbIE 3aBICHMOCTH;

BBIMKCJIATD aGCOMOTHYIO ¥ OTHOCHTEIbHYIO IOTPEIHOCTH H3MEPEHHUSL.

Ipubopo: u mamepuanrs: amnepMeTp ¢ norpemsoctsio D, = 0,1 A, BonsT™eTp € no-
rpemmHoCTHio Dy, = 0,25 B, /1€HTa H3MepHTeNTBHAS, MEKPOMETD IIoTpenHocTso D, = 0,05 MM
ITH [ITAHTEHIMPKY Db norpetHocTsio D = 0,1 MM, HCTOYHMK Toka, TPOBOJIOKA ANHHON
65—70 cm 1 muameTpoM okonio 0,5 MM M3 MaTepHaa ¢ GONBIINM Y/eTbHEIM CQIIPOTHBIIE-
HHEM, METALTITECKAE HAKOHEYHHKH, KITIOY, COeTMHUTEBHEIE TPOBOAA, OMMETP.

N | Amama | Inromans mome- Cu- Hanps- | 9xcnepumen-| Cpemtee Tabmmy-

OIhI~ npOBOJIO‘ PEIHOrO ceve- J1a XKECHHe TaabHOE axcnepm(en- HO€ 3Ha-
Ta |kul s |muas$, m? Toxka | U,B |aHauehme | TaxnHOe 3Ha-| YeHME
(naercs) LA 0. OM-M | yenne p, Py
OmM- M OMm-M

(9t [ ]
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Yxasanus x pabome

1-9. CM. COOTBETCTBYIOIINE HYHKTH YKa3aHHi 2-TO yPOBHA.

10. C noMombio OMMeTpa H3MEpPLTe JNEKTPHYECKOEe CONPOTHBAEHHE R* npo-
BOJIOKH. .

11. Pa3oMKHHTE K104, HSMEHHTE PACCTOAHME MEXTY METATHYECKHMH HaKOHed-
HHEaM¥ TIPOBOJIOKH, [IOBTOPUTE H3MepeHHs [ ]

12. 3amMKHYB K04, H3MepbTe Bo BTopoik pas I, Un R*, suuucaure Rur.

13. NosTopure 11.10-12, NpoBesA M3MEPEHHA H BHYHACICHYS B TPETHI pas.

14. PaccunTaiite cpeaHee 3HaYeHHE IKCIIEPHMEHTANLHO MTONYYEHHOIO YARHIBHOTO

PP 0s
3

CONPOTHRJIEHHA NO GopMyse Py

(ansa pansHeiimero pacyeTa NOTPENTHOCTH HaMepeHul uenonsayiite R pacyetHoe).
15. ITo naHHEM Tabmui TocTpoitte rpadux 3asucuMoctn R*(J).
16. BuuucyiuTe OTHOCHTE/IbHYIO NOTPEMHOCT) HaMepeHn)

Al AU A,

e,=€te,te e &=, & =T, L=

OTHOCHTENLHWMH TIOTPEITHOCTAMH €, U €, B NAHHON paGoTe MOXHO mpeHe6pedb.
AU = D, ecnu ctpesika ITpHGOpa COBIANAET C A€/IeHHEM MKaM, HiH AU = A, + C/2,
rae C ~ uena AeeHHs!, ECIH He COBNajaeT. AHanoruyHo: Al = A, wm Al = A, + C/2.

17. Hallzute A =1 * e, Z1st K&XAOIO ONKITA.

18. CpaBHHTE cpesHee KCNEPHMEHTANbHOE 3HAYCHHE YAETLHOIO CONPOTHBIEHHA
TIPOBOJIOKH ¢ TAGIHYHBIMH; yKaXuTe, #3 KaKOTO MaTePHaNa H3TOTOBJIEHA MIPOBOJIOKa,
npoaHatH3upyitte rpaduk saBucrMocTa R (J), 3ammummiTe pe3ysTaThl W3MEPEHHSA B
BHJE: P - Ap < D < p + Ap. JIna Kax/10ro onbiTa cAenaite BHBOJ,

N |ium |dw [$m2 |LA [UB | ROx | R, Ou | pOn.x | Cpeanece sm-| Tbmwmoe | Ap,
4 Teeme sEeeRe Om.x
Py OM.u  |p, On.x

JloManiHee 3aaanHe
HosTopurs n. 107 ctp 285 (3).

¥Ypoxk 116. Pemenue 3anay. Jakon Oma U1 yyacTka uenH
Hc)lb.‘ HayIHTh NIPUMECHATD Ha [IPAKTHKE TEOPETAYECKHE 3HAHHA.

Xon ypoka

3anaun

1. Ilpu nNpoTexaHHH MIOCTOSIHHOTO TOKA CHJIOH 3,2 MA Yepe3 NONepPeYHoe CeYeHHe
nposoHuKa nponuio 18-10'8 anexrponos. OnpesenyuTs B MUHYTaX NPOTEKAHUE TOKA.
(15 Munym)

2. Obmee CONpOTHBNEHHE ABYX NOCJIEKOBATENbHO COEAMHEHHNX NPOBOAHUKOB
5 Owm, a mapannenbsio coeauHeHHNX — 1,2 OM. OnpexenuTe CONPOTHBACHHE KAXKAOIO
nposoanuka. (R,=1 Om, R,=3 Om)
3. Iposonoxa umeer conpotupnenne 20 Om. Koraa ee paspesam Ha HECKOJBKO
HacTelk M COEXMHMIM 3TH YaCTH Napaj/IebHO, TO TIONYYWIH ConpoTHRyienne 1 OM.
Ha cxoabKo HacTell pa3pe3ai NpoBooKy. (n=5)
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4 Ira conporusnenns R = 8 Om u R,=24 Om Brunovenn napamnensto. Cuna
TOKa, TEKyLIeTO Yepes COl’lpOTHBJIeHHe R, pasHa 25 MA. HaituTe cuny Toka, Tekymie-
ro yepes conporuBaenue R,. (75 xA)

5. K ucroynuky ToKa c HanpsokeHHeM 200 B MoAKTIOYMIN TPH CONPOTHBICHHS:
R =60 Owm, R,=30 Om ~ napannemsto Apyr sipyry 1 R,=36 OM — noc/iefoBaTenbHo ¢
numu. OnpexenuTs Hanpsxenye Ha R,

6. AmMniepMeTD, BKJIIOYEHHEII 10CNe0BaTeNbHO C conporupneHueM 10 OM noka-
anBaet T0K 0,4 A. IToAKMI04eHHEIH K TOMY e CODOTHBJIEHHIO BOJIETMETP MOKa3k-
BaeT 3 B. Onpenennts BHyTpeHHEE CONPOTHBIEHAE BOAETMETpA. (7 = 30 OM)

7. Haitgute pacnpegeneHne cui
TOKOB M HanpsKeHHH B cxeMe, H3obpa-
XKeHHOl Ha puc. 186, écan U,,=100 B, A
R,=3 Om, R,=2 Om, R,=7,55 OM, R =2
Om, R,=50M, R =10 Om. 3 A, 12B,6
A, 12B,10B,27,5B,6,25A,125B,2,5
A, 125A,254, 12 B) Puc. 186

8. Tpu peaucropa R,=20 Om,

R,=20 Om u R;=5 OM noAKTI0YEHH K HCTOYHHKY MOCTOSH-
HOro HanpsxeHus (puc. 187). Hanpsaxenne na peaucrope R,
pasio 10 B. Onpezgenuts cuny Toka, kotopuisi 6yXer npore-
KaTb Yepes peauctop R;mocxe Tora, kak R, n R, nomensior
MecTamu. (0,5 A)

9. MunnpaMepMeTp C IIpeJeNoM N3MEPEHH TOKOB 25
MA Heo6X0ZHMO HCNOIb30BATh KaK aMIIePMETP C NpPeleioM
u3Mepenna 5 A. Kakoe conpoTusneHHe XOMXeH HMEThb
myut? ConpoTuBieHue Mu:mnaMnepMeTpa 10 OmMm. Puc. 187
(R_=50,2 On)

10. Ifpenen uamepenus poasTmetpa 100 MB. Jlo6aBoynoe conpoTusenne 4
kOM, NOAKMIOYEHHOE K BOJBETMETDY, YBeNHIMBAET NpeJiel ero uaMepenns 1o 400
MB. Kakoe 7106aBouROE COMPOTUBIEHHE HAKO MOAKNIOYHTD K BOAETMETPY, YTOOH
npegen usmepenus coctasua 1,6 B. (Ro= 20 xOm)

JomMantHee 3ajanue .

Hosropurs 1. 107, c. 285 (4). -

Ypoxk 117. 3akou JIxoyas-Jlenua
Ileas: BuABUTD 32K0H J{xoyna-Jlenua ucxoAs U3 kiaccuuecKkodl aneKTPOHHOM
TEOPHH.

Xoﬁ ypoka

1. Hosropenne uayuennoro
1. Yro Taxoe snexTpudeckuit TOK?
2. 3anumnTe ypaBHeHHe JBHXXEHUS EKTPOHOB B IIPOBOXHHKE C TOKOM.
3. Yto Taxoe KOHIEHTPanNA YaCTHI?
4. Yr0 Takoe cuna Toka?
5. Busegute GopMyNy CKOPOCTH HAlPAaBAEHHOTD ABHEHUA 3NEKTPOHOB.
6. Kakofi TOK Ha3hIBAETCS [IOCTOAHHBIM ?
7. YT0 MOXHO CKa3aTh 06 3/IEKTPOHHOM NIOJE [OCTOSHHOIO TOKA?
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e

. 11, CamocrosTensnas paGora

(Cwm. pasznen «CaMocTosITeIbHEIE M KOHTPOMbHBIE paGOTh».)

Omeemui:

Ieapuawm:1.5,2.B,3.B,4.5,5. A, 6. B.

1 Il eapuanm: 1. B,2. B,3.5,4.A,5.B, 6. B.

IIl H3yueHHe HOBOTO MaTepHANA

TIpOBOZHHUK, IO KOTOPOMY TEYET TOK, HATPEBAETCS, HATPEBAHKE OO BACHAETCA CTaN-

KHBaHHEM 3JIEKTPOHOB [EPOBOIMMOCTH CO BCTPEYHEIMH YaCTHIIAMH,
Q=IR-t.

Homamnee 3ananue
I1. 108, 3axaua 4 Ba c. 286.

VYpok 118. Pemenue 3anay.
3akon Ixoyan—-Jlenua
Lle.nb: Hay4IHUTh IIPUMEHSATD Ha [TPaKTHKE TEOPETHYECKHE 3HaAHHA.

Xozx ypoka

1. Pemenue 3anay ,

1..Haiiti Bpemsi, B TedeHHe KOTOPOTO N0 NPOBOXHUKY MIEJ ITOCTOSHHBIN TOK, €CJIH
Z7s nepenoca 3apsifa B 10 K vepes nposojuuk ¢ conpotusrenyem 1 Om. norpe6opa-
nocs cosepuTh paboty 10 JDxk. (¢=10c.)

2. Jlsa mpoBoauuka conporueienueM 10 Om u 14 OM coeHEHE! MapajLIebHO U
TIOAKIIIOYEHBI K MCTOYHUKY TOKA. 32 HEKOTOPOE BpeMs B IIEPBOM IPOBOAHUKE Bhjle-
surock 840 Lk TernoTsl. Kakoe KOJIYECTBO TENIOTH BHAETHIOCH 32 TO Xe BpEMS BO
BTOpoM npoBoaHzKe. (600 Jxc)

3. JIBa cOnpOTHBIEHHUSA NPH NOCTEAOBATEIFHOM BKIIOYEHRH B CETh C HATIPAXKEHH-
em 100 B norpebasior u3 cetu MoiqHocTs 40 B, IIpy napansieIbHOM BKIIOYEHHH B TY
e CeTh OHM NMOTPebAIOT CyMMapHYIo MouiHocTs 250 Br. Halita BeMunHbl 3THX CO-
npotuesuit (R, =50 Om, R, =200 Om).

4. Tlpu peMOHTe ILTUTKH ee CIIHPasib YKopoTuaacs Ha 0,1 nepBoHaYaIbHOM LTHHEL.
HaiiTn oTHOIMEeHHe HayaIbHOH MOIMHOCTH IIMTKH K KOHEYHOH npu BKJIIOYEHHH €€ B
TY %€ 3MeKTPHYECKYIO CETh.

5. JIBe oAMHAKOBLIE JaMITIOYKH MOIMHOCTHIO 100 BT Kaxaast, paccqwrannme HAa Ha-
npsikenne 120 B, coeauneHn napasnnespHo. Kakoe conpoTHBIeHHE HAI0 OAKIOYHTD
NOC/IeA0BATEAbHO C IAMIIOYKAMH, YTOGH OHY NOPEITH B HOPMAILHOM PEXUME IpH BKJIIO-
YEHUM B CEThb ¢ HanpskeHueM 220 B. (R=60 Om) . i

6. Ecng aBa CONPOTHBRIIEHUS COEANHUTD NaPaNie/bHO U BKIIOYHTD B CETh C HEKO-
TOPHIM HaNpsKEHMEM, TO Ha OXHOM M3 HUX BHAENUTca MomHocTs 100 Br, a Ha apy-
roM — 400 Br. Kakas MOIIHOCTH BHAETHTCA Ha KaX/IOM U3 3THX CONPOTHBJIEHUH, €CIIH
HX MOCJIEJOBATENbHOE COEAMHEHHE BKAIOUHTD B TY XK€ CaMYIO CETb.

7. OnpeaenuTs MOMHOCTh.IOTPeBAAEMYIO 3NEKTPHYECKUM YaRHHKOM, €CIIH
B HeM 3a 40 MuHyT HarpeBaercs 3 1 Boau ot 20.°C xo 100 °C npu KIIJ[=60%.
(700 Bm)

8. DnexTpokamuH uMeet Ae 0OMOTKH. [Ipy BKIIIOYEHNH OJHOM M3 HHX TEMTIEpa-
Typa BO3/yXa B KOMHaTe noBuimaercs Ha 1°C 3a 10 MUHYT, OIpy BKIIOYEHHH ApPYTOH —
yepe3 6 MUHYT. Ha CKOJIbKO MUAYT HaZI0 BKIIOYUTD KAMUH, YTOOB ITOBRICHTD TEMIIE-
paTypy Ha 1°C npH napajienbHOM COEMHEHNH 3THX 0OMOTOK.
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9. DnexrpoasuraTens TpaMBas paGoraer npH cuie Toka 108 A ¥ nanpsxerau
500 B. KakoBa cxopocTs TpaMBas, €ClH ABHraTedb co3aaer ciy tarm 3,6 xH, a
KIIJ[=70% (v =10 m/c)

10. Konnencarop emxoctsio 10 Mx®d 3apaxaeTcs NOCTOAHHEIM TOKOM YEPe3 CO-
nporuBienns R=1 MOwM. Yepe3s kakoe BpeMs ocjie Ha4uala 3apALKH SHEPINs, 3ana-
CEHH2A B KOHZEHCATODE, CTAHET DaBHOM 3HEPIHH, BRI BIIEHCS Ha COMPOTHRNCHNH ?
(t=20¢) .

RomMamnee 3ananne
I1. 108, 3anaua 4 na c. 286.

BapuanT ypoxa 118. Pa6ora aneKrpuyeckoro roxa
Hexnv ypoxa: nposepuTs 3HanKe GOPMYT M TEOPHH N0 TEME; IPHMEHHUTD ITH 3Ha-
HUA TIPY PelIeHUH 320aY; NNO3HAKOMUTLCSA ¢ IOHKMH H306peTaTeNnsaMH.
1. Pa6ora ¢ TabMIaMu M B3AHMOKOHTPOJIb NOCAE X 3ATIONHECAKS.

Ouamiecxas BEATIEER Oboamasenne | Dopuysa | Exwuna s CH
Craa roxa I I-q/t A
Hanpaxenne U U=~A/q B
ConpoTuBaeHRe R R~U/1 Ou

3axon Oma — I=U/R A=B/Ou
Pabora 5. Toxa A A=It*U s
Mongiocts P P=U*I Br
KomraecTso Terrots Q g—I *I*R*t IIx

Hodcexasxa H. Acouaxosoil.

Cunnpansb Harpenach noxpacﬂa,
Xorts H ropesa HeZOATO OHA.
Pyxy noncrasb, TeILIO OIMyIIAET,
Cnpocumb: «Kakoe KONHYECTBO TeIia CIMpath nwxenae'r?
Halitit Te6e OTBeT TPYAA He COCTABIISET,
H3 3axona J{xoyns—JleHna oH BHTeKaer.

II. Pa6ora c Texcrom

Hcnpaeuts omm6Ky B TEKCTE.

«Oxa3anocs, YTO 5AEKTPUHECKHI TOK HarpeBaeT POBOAHMKY, HO He BCe: Yepe3
PACTBOPH KHCJIOT, conielf ¥ menodeit, rie HeT KPUCTANLIMYECKO#! DEMETKH, 3NEKTPOHE
TIPOXOAAT HeCTIPENIATCTBEHHO U He TIEPEAAIOT PacTBOPY cBoeif aHeprum (oM He Harpe-
Baercs). Harpesanue ke METAIAYECKOTO NMPOBOJHHKA 3aBUCHT, BO-TIEPBHIX, OT €0
COTIPOTHBJIEHA (YeM OHO MEHBIIe, TeM 60IbIIe BLACNAETCH B MPOBOAHHKE TEMNa) H,
BO-BTOPHIX, OT CHJIN TOKA B HEM (YeM OHa 60MbiIe, TEM CHIIbHEE HArpeBacTCs IPOBOA-
nuK). Tak, ecu cuna Toxa pospactaer B 2 pasa, TO M KOJHUECTBA TEILTIOTH BRAENHTCS
B IIPOBOAHHMKeE B 2 paza Gonbmte. K TakomMy BHBOAY TIPHUIUIM OXHOBPEMEHHO M HE32BH-
CHMO JIPYT OT ApyTa aHrnuickuil yuénniit OM 1 anrmaiickuit yuénsiit [pxoyss u pyc-
cxuit yuennit Jenn.

Hpouumams npasunvroiti mexcm.
II1. IOnne uaobperaTesm

A BOT KaKHe NPHGOPH MOXKHO CAENATh, 3HaA 3aKOHH HH3UKH H B TOM YHCJIE 32KOH
Jxoyna-Jlexua.

N\
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H.J. — nazpesamenvuniii Tapaxanoecxuii HA. - nazpesament ¢oou;
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mop; M. — momop;- Y11 — Y.P. - yunan axxymyramop; HB. — nanpas-
ycmpoiicmao nod3apaoxu paxosuna nexue e0dvi; PAK. — paxosun

IV.Mloaseaenne Hroros

¥pok 119. Croponnne crini. I/IC. 3akor Oma g nonHol nenn
Xogx ypoka

L. Camocrosrensnas paGora

(Cwm. paspen <CaMOCTOSTENBHBIE Y KOHTPOJIBHDIE PaGOThI».)

Omaemvi: 1. 1 0m. 2. 2,14 n. 3. 20 m, 107 22,
II. Hay4enue HOBOTO MaTepHaNa

Jns Toro 4ToBBl TOK He mMpekpamiaics, Heobxo- A -~ — T~ B
IWMO, YTOObI TIOJIOXUTENBHBIE 3aPsi/ibi, IEPEMELIRIO-
tuecs Ha Tesio B ¢ Tesa A, BHOBb BO3BPAUIANHCH Ha
Teso A, 2 OTPHIATEIbHBIE BO3BPALIAJIMCD Ha Tesio B,
Ha HEKOTOPOM Y4acTKe 3aMKHYTOMH HEMH 3apsi/ibl IBH- Puc. 188
FJTKCD TIPOTHB eHCTBYIOUIRX HA HUX 3JIEKTPOCTaTH-
yeckux cuiL. JI7ist 3TOro Ha 3apsizie JOIKHEL AefiCTBOBATL APYyrye CHJILI, HATIPABJIEHHbLIE
[IPOTUBOMONOKHO IEKTPOCTATHYECKUM CHIAM. Takue CHJIH HE3IeKTPOCTaTHYECKOrO
TIPOMCXOX/EHHSA HASKIBAIOTCA CTOPOHHUMH cHiamy. CTODOHHUE CHITBL B PAsTMYHbIX
HCTOYHUKAX BO3HMKAIOT 110 Pa3HbIM npuiuHaM. Bo Bpems paGoThl HCTOUHHKA Hempe-
PBIBHO [IePEMELAIOTCA NOJIOKVTENbHbIE 33PAJIN MeXAY JIEKTPONAMH OT OTPHLATE b~
HOTO MOJOC2 K NoJoxuTeapHoMy. Yem Goabniuit 3apsan nepemetuaetcs, TeM Gosbmasn
paboTa copepiaeTcs. X

OTHowenHe paGoThi CTOPOHHUX CHJI K 3HAYEHUIO TIONOXUTEILHOIO 3apsiza, nepe-
HOCHMOI0 BHYTPH UCTOYHHKA, HA3BIBAIOT AJIEKTPOABIKY el cxutoi nerounuka (DC):

e=ﬁ; e=[B].
q

Y4aCTKH 2JIeKTPHYECKOI 1IenH, Ha KOTOPKIX 3JeXTPUYECKUHHt TOK CO3AETCS TOMb-
KO 3JIEKTPOCTATHYECKHM T10JIeM, HASHIBAIOT OJIHOPOIHBIM.
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L] =
3axon Oma: Rev’

T — BHYTpeHHee COIPOTHRIIEHHE HCTOYHUKA Toka [OMm],

R - BHemRee conpoTustenne uenu [Om].

S/IC ucToyHNKa MOXXHO H3IMEPHTD, €C/IM MCTOMHHK 3aMKHYTh Ha BOJLTMeTp, KR
COMPOTHBIEHHE KOTOPOTO 3HAYATEbHO GObIe BHYTPEHHETO CONPOTHBIEHUSA, TOTAa
BHYTPEHHUM COITPOTHBJIEHHEM MOXKHO NpeHeOpeys.

Ecu  nomocaM HCTOYHHKA NPUCOEAMHHTD IPOBOZHVK, CONIPOTHBIIEHRE KOTOPO-
TO MAJIO TI0 CPABHEHMIO ¢ BHYTPEHHHM CONPOTUBIIEHNEM MCTOUHMKA, TO IIPOH30HIET
KOPOTKOe 3aMHuKatue. R = 0; I, =% .

Tok KOpPOTKOTIO 3aMBIKAHHA MOXET JOCTHraTh Iopsijika ot 20 — 1o 200 A, a uHOrAa
u 1000 A. B aToM ciyyae MoXeT ITpoH3OHTH NeperpeB MPOBOJOB, TOXKap 3aaHus. UTo-
61 136exaTh 3TOTO, B IENb BKIIOYAIOT NPEAOXPAHATEINM.

IIL. losropenne HayueHHOTO

1. KaxoBo HasHaueHHe UCTOIHMKA TOKA?

2. YTo TaKoe CTOpPOHHHE CHUIIEI?

3.Yro takoe C?

4. Kak dopmyupyerca 3akor OMa 15 y4acTKa Hemn? -

5. Kak dropmympyercs 3akon OMa s nonsoM nenu?

6. YT TaKoe KOPOTKOE 3aMEIKaHHE?

IV. Pemenne 3a/1a4

1. Barapeitka 1151 kapMaHHOro OHApHKa 3aMKHYTa Ha peoctaT. IIpu conpornrnenun
peocrara 1,65 Om nanpsokenne HaneM 3,3 B, a ipu conpornanenzm 3,5 OM ~ 3,5 B. Haiym-
Te BHyTpeHHee conporapnenme ¥ IJ[C Garapeliku. (Omeem:r=0,2 Om; E=37B.)

2. VictounuxoM TOKa B Lienu cxyxuT Gartapeiika ¢ 3/1C = 30 B. Hanpsxenne Ha
3axkuMax Gatapeu 18 B, a cina Toka B uerrn 3 A. Onpesenure BHellHee U BHYTPEHHEe
contporusnenue uenu, (Omsem: R = 2,0 Om; r = 4,0 Om.)

3. K nontocam ncrovnuka toxa ¢ 3/[C 8 B npucoeaMHiLIH IPOBOAHNK CONPOTHB-
nenneM 30 Om. IIpn aToM HanpsKeHHe MeXTY KOHIAMH NPOBOAHHMKA cTaso 6 B. Uemy
PaBHO BHYTPEHHEE COTIPOTHBIEHHE UCTOYHHKaA? (Omeem: 10 OM.)

JdMamuee 3ananmne’
11.109, . 110, 3amaun 5-6 na c. 286.

Ypok 120. Pemense aagay
Iens: payyuTs yYanmxcs MPAMERATh TEOPETHYECKUe 3HAHHSA TIPH PEIlleHNH 3a1aY.

Xox ypoka

I. Homropenue nayyeHHOro
1. U3 yero cxnanIBaeTCA MOJAROE COPOTUBJIEHHE Lenu?
2. Y10 TaKOE CTOPOHHHE CHIIKI?
3. Kaxyio sensyuHy Ha3LIBAIOT 3MEKTPOABIKYLIel CHNOM?
4. Tne coanaloTcst CTOPOHHME NIONA?
5. Coopmynupyiire 3akoH OMa 19 yJacTKa ey,
6. Chopmynupyitre 3akon OMa s oo enn.
7. Yemy paBHa CHJIa TOKA TIPH KOPOTKOM 3aMLIKAHMU?
8. ChopmMynupyiiTe 3aKOHL APANIEILHONO H IOCAENOBATENBHOTO COeAMHEHHA.
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II. Pemenue 3anay ] N
3adauu na «3» '
1. Onpenennte criy TOKa ¥ NajCHHe HanNpsKe-
HUA Ha ipoBoauuke R, ecnn R, = 2 Om; R, = 4 Ow; ER
R, =6 Owm; D]IC = 4 B; r = 0,6 Om. (puc. 189) H IR
(Omgem:[=08A,u=168) [ 23 |
2. Yemy pasHO ofiiee CONPOTHBIIEHHE 3NEKTPH-
yeckoit uenu (puc. 190)?
R,=R,=150m R, =R, =25 Onm.
(Omeem: R = 20 On.)

3. Onpenenure cuny Toxa B NpoBOAHHKe R, R1 L
ecin R, =-9 Om; R, = 6 Om, ecniu 3JIC =2 B;
r=04 B (puc. 191). R Re

(Omgem:1=02A)) Puc. 190
4. Haittn obuiee conporunietue, ectn R, = 8 Owm;
R, =2Owu; R, = 4 Om; R, = 6 Om (piic. 192).
(Omeem: 5 Om.)
. 3adavu na <4»

1. Kakoga cuna Toka B nposonunke R, ecmu 3/1C =3B,
ero BHyTpetnee conporunienne 1 Om. R, = R, =1,75 Om;
R, =2Om; R, = 6 Om (puc. 193).

(Omeem: 0,13 A.)

2. Haiitn o6uiee conpotusnenue. R, = {5 Om; R, = 8 Om;
R, = 15 Om; R, = 8 OM;R; = 15 Om; R, = 12 Om
(puc. 194).

(Omeaem: 21 On.) | R1_| | R |
3. Onpenenute IJIC 1 BHYTpeHHee CONPOTHBIE- m
HHE HCTOYHHKA TOKA, €CJIM NPH BHEIIHEM CONIPOTHUB- En

neanu 3,9 Om cvwia Toka B ueny 0,5 A, a npu BHew- Puc. 192
HeM conpotusaenuu 1,9 Om cuna toka 1 A.

(Omsem: 0,1 Om; 2 B.)

4. Haliaure ofiee conpotHpiense, ecm R,
=40MR,~50m R, =4 0m; R, =20 Om; R
= 12 Om; R, = 4 Om (puc. 195).

(Omsem:-19 Om.)

3adauu na 45»

1. Haiitu cuny Toxa Ha BCex peaucTopax, a
takxe JJIC uCTOYHMKA TOKA C MajabIM BHYT-
PEHHHM CONpoTHRJIenMeM, ecid R, = 7,5 Om;

Puc. 189
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®
®
R,=40m;R,~120m; R, =6 OM; R, =3 Om; R, = 6 Om,
a flokasaHus aMmepmerpa 10 A (puc. 196). : [ 22 | | & |1
(Omsem: 5 A; 15B; 1,9A;25A; 06 A;25A, 75 B;
7.5B; 15 B.) o H
2. Haittu obmee conporusnense (puc. 197):
R,=050M;R,=1,50m R, =R =R, =10m R;=Om. Puc. 198
{Omeem: 1 Om.)
3.50C=20B;r=10MR,=4Om;R, (= ]
=30m; R, =12 Onm; R, = 6 Owm (puc. 198).
Hax‘kﬁ?ﬂe HOKasafKs BONILTMETpA M ’_J_| RI4—12 & [
amnepmerpa. Paccuuraiite city Toka i na- =]
JeHHe HANIPSXEHNS Ha KAKIOM U3 IPOBO-
HHKOB. Puc. 199

(Omeem:5A;15B; 1,9A;25A;0,6 A;25A;7,5B; 15B.)
4. Haitrn o6mee conporuniaenue (puc. 199).
ConpoTHBIeH e KAXIOTO U3 TIPOBOXHKKOB 10 1 Om.
(Omeaem: 1 Om.)

Jomamree 3ananmne
3anaun 6-7, Ha c. 286.

Ypox 121. Pemenne 3afay
Ilenv: HayuuTH yYAIUXCA PUMEHATH TEOPETHYECKHE 3HAHUA IPH PElIEHHH
3ajxady.

XoJx ypoka

L. losropenne uayyennoro
1. Hanumute hopMy1y CONPOTHBAEHAS OAHOPOAHOIO IPOBOAHHKA IOCTOSHHOTO
. CeYeHHA.
2. Yemy paBHa cHiIa TOKa IIPH KOPOTKOM 3aMBIKAHUH?
3. Cpopmyampyiite 3axon OMa s y4acTKa Ienu.
4. 3ammmre 3akon OMa 19 3aMKHYTOH LienH.
5. Cchopmynupyiite 3aK0oHH ApPALNENBHONO COEINHEHRA IPOBOIHAKOB,
6. 3anHmyTe 3aKOHH NOCIEAOBATENLHOTO COEAMHEHHA TPOBOXHUKOB,
7. Yemy paBHa MOLIHOCTL TOKA B 3aMKHYTO#M Lenu?
8. Kax HaxomuTCs MONE3HAS MOIHOCTH?
9. Ilo xakoti (hopMy.Te MOXHO Ha{TH NOTEPH MOMHOCTH B UCTOYHHKE?
10. Yemy pasen KII/] ucrounuka Toka?
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II. Camocrosremsnas pabora

(Cw. paanen «CaMocTostTeIbHBIE H KOHRTPOALHEE PaGOTH».)

Omeemvi: 1.2 A.2.0,75.3.3,5B; 10m
1. Pemenne 387184

3adauu na «3»

1. ConpoTHBIeHHe TUIATHHOBOH TIPpOBOIOKH NPH TemuepaType 20 °C paBro 20 Ow,
a nipr Temneparype 500 °C — 59 Om. Hatiptre anavenus remmepaTypHoro koaddbrom-
€HTa CONPOTHRAEHNA IAACTHHH. (Omgem: 0,0041)

2. Kakyio pa6oty coBepmaeT ABRIaTeab NOJOTEPa 32 BPEMS, paBHOe 30 MUK, ec1H
©OH norpebaser B Henu ﬂanpsxce}me 220 B, Tox cunoit 1,25 A, a ero KIT[] ~ 80 %.
(Omgem: 396 xJIx.)

3. Yemy paBHO HaIpSKeHHRE Ha KOHIAX IPOBOAHHKA, HMEIOMIEr0 COMPOTHRICHHE
20 Om, ecxrnt 3a BpeMs, paeHoe 10 MuH, 4epe3 Hero BPOTEKaeT ANEKTPHYECKR 3apAn
200 Kn. (Omgem: 6,7 B.)

4. KonsyecTBO TEILIOTH, BHAEASEMOE 33 54 MHH POBOJIHUKOM C TOKOM, DaBHO
20 xTx. OnpenennTe cCHAY TOKa B NPOBOXHHKE, £CIH ero CONpoTHRIeHHe paHo 10 OM.
(Omsem:2,6 A.) )

3adauu na «4»

1. 3JIC ucrounnka Toka passa 1,6 B, ero BuyTpennee conpornsnenne pasxo 0,5
Owm. YeMy pasen KIIJI ncrounuka npu cune toka 2,4 A? (Omeem: 25 %.)

2. JIudt Maccolt 2 T NOAHUMAETCS pABHOMEPHO Ha BHCOTY 20 M 3a 1 mumyTy. Ha-
TIpsDKEHHE Ha 32KMMaX 2NeKTPOXBUTIaTens paBHO 220 B, ero KI1J] pasen 92 %. Onpe-
JIJIATE CHIY TOKa B LeNH aneKTpoAsuratens. (Omsem: 32 A.)

3. Noavemublii KpaH noAHNMAaeT rpy3 Maccoii 8,8 T na BrcoTy 10 M B Tevense 50 c.
Onpezesare HaNpsXKeHye B NEIH, C/IH CHJIA ToKa, oTpebiseMas KpaHoM, paBa 100 A,
KIIJ = 80 %. (Omeem: 220 B.)

4. BoaxTMeTp, paccYHTaHHKI Ha H3MepeHHe Hanpsoxennst Ao 30 B, umeer suyT-
penHee conporubiene 3 kOM. Kakoe om0 HATENRHOE CONPOTHBIEHHE HYXHO IPHA-
COEMHHATH K BOJNBIMETDY, YTOOK MM MOXHO GRLIO uaMepsATs Hanpsaxenue 10 300 B.
(Omsgem: 27 xOM.)

3adauu na «5»

1. DnexTporo3 Macco#t 300 T CITyckaeTCA BHH3 C FOPH €O CKOPOCTHIO 72 KM /4. V-
noH ropu paseH 0,01. KoagburmenT conporusnenns asyxermio pabes 0,02, Hanpsa-
senue e AuanH pasuo 3k B, KI1J] = 80 %. OnpegeanTe conpoTHBIEHHE OOMOTKH 3/1eK-
TPOABHTATENA 3NEKTPOB03a, (Omeem! 2.4 Om.)

2. Ucrounuk nutaeT BRem 010 Lenk. [Ipn cine Toka 2 A Bo BHemHell eH BHpa-
6aTsiBaercs MomHoOCTd 30 BT. OnpegenyTe cuxy TOKa IPH KOPOTKOM 3aMBIKAHUH HC-
TOYHHKa Toka. (Omeem: 8 A.) .

3. O6MOTKA 3NEKTPOABUIATENs NOCTOAHHOIO TOKA CAEMIaHA M3 MPOBOAA, COTPO-
THRAenueM 2 OM. Ilo obmorke Tever Tox. Kaxylo momuocTs notpebiser ABUraTens,
€C/IH H3BECTHO, YTO HampsikeHHe B ceTH papHo 110 B, cnna Toka pasxa 10 A? Kakon
KIIJ xeuratens? (Omeem: 80 %, 1,1 kBt.)

4. S]1C ncrounnxa 16 B, ero suyTpennee conpotunienne 3 OM. Haittr conpo-
THBJICHYE N1, €CTH U3BECTHO, YTO MOMHOCTH ToKa B Helf 16 Br. Onpenemre KI1JT
HCTOYHHKa Toxa. (Omsem: 1 OMu 9 OM. 25 % u 75 %.)

Homamnee 3ananne

3anaun Ha c. 186.
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Ypoxk 122, Jla6opaTopnas paGota. Onpeneante I/IC u BHyTpeHHEe
CONPOTHBJIEHHE HCTOYHHKA TOKA
OGopydosarue: VICTOYHHK TOKa, PEOCTAT, AMIIEPMET, BOJIETMETP, KJIOY, COEAUHU-
TeJbHhIE NPOBOAA.

Xoza pa6orn

1. Pemmure 3amauy.
OJHH ¥ TOT XK€ NCTOYHUK TOKA CHayana MOAK/IOYAIOT K OXHOMY PE3UCTODY, a 3a-
TeM — K APYTOMY: B TIepBOM ClIydae HalpsDKEHHe Ha MIOI0CAX HCTOYHMKa paBHo U,, a
cuia ToKa B tieny 1, Bo BTopoM ciryuae ~ cootercTerto U, u I, Yemy pasunt 3/[C u
COTPOTHBAEHNE ICTOYHHKA?
2. Cobepure nens (puc. 200).
3. IIpu ABYX pasHLIX MOJOXEHHSX MOJ3YHKAa PeocTara W3-
MepbTe 3HaUYeHHe BeNTHIHH, HeOOXOMUMBIX IJIA OrpefieNeHus a
3/1C u BHYTPEHHETO CONMPOTHBIIEHM ST HCTOYHMKA.
4. 3anonauTe TabAMITY:

II U1 IJ UJ

1 H4)
Puc. 200

5. Bocnonb3oBasuminch GopMynams, MOTYyYeHHHIMU B Havasle pabOTH, BEIYHCINTE
S/1C u BHYTpEHHEE COIPOTHBRIIEHHE HCTOYHHKA,

6. OTKMIOYNTE HENB OT HCTOYHUKA, U C IOMOIIBIO BOJIBTMeTpa u3Mepkre ero 3/1C.
HamepeHHOe 3Ha4YeHHe CPaBHUTE C HaliIeHHRIM B npenbuwmeM 3a/[aHNUM.
Homamuee 3a/1aune

3amayn 9-10 Ha c. 286.

Vpox 123. Konrpoasuas pa6ora
(Cw. pasnen «CaMoCTOSTENILHBIE I KOKTPONbHELE PaBOTH».)
Omgemoi:
I sapuanm: 1. 0375 A. 1,5 B. 2. 672Bm. 3. 0,2 A; 52 B; 4 B. 4. 32 mun. 5. 44 2.
6.0,26 A. 7*. 100 xBm.
Heapuanm: 1. 1,35A.2,7B.2.77 %.3.2A.3B.3,2B. 4. 12m/c.5. 0,88 2. 6. 2 A.
1A.05A.1A.05A.05A.6B.4B.2B.2B. 1,5B.0,5B. 7*. 8 munym. 50 munym.

Vpok 124. dnexTpuueckuli TOK B MeTALIaX.
DeKTpHYECKas NPOBOAMMOCTD PA3NTHYHBIX BEIIECTB.
DNeKTPOHHASA MPOBOMMOCTh METAILIOB

[Ie]lb.' ypTaHOBHTb Pa3HYHA B yCJIOBHHX CYIIECTBOBAHHA JIEKTPHYIECKOr0o TOKa B
TBEPABIX, KUTKHX H ra3006pa3nux TeNnax.

Xoza ypoka

I. Anamma KourpomHoi pabors
II. HayyeHnne HoBOrO MaTepHana

JU1s cymecTBOBaHMS 31EKTPHYECKOI0 TOKA He0OOXOMMO ABA YCOBHA — CYIIECTBO-
BaHHe 3NIEKTPUYECKOTO NIONA ¥ CBOGOHKIE 3aPSKEHHbIE JACTHIILL. MBI yke 3HaeM, 4T0
B META/LJIaX CBOOOAHKIMY 3aPSAAMH SBJIAIOTCA 3/eKTPOHEL I103HaKOMUIIHCE C BOJIBT-
aMIepHOi XapaKTePHCTHKOH 3THX MPOBOAHHKOB.
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Hemeryauit pusux K. Prxxe 1901 r. npozienan cexyromuil onmT. TPH NPeABAPATENLHO
B3BeNIeHHBIX IMIMHADa (J{Ba MeHLIX ¥ OfMH AMIOMHHHEBHIT) PuKie c1o%mn oTiimico-
BAHHLIMH TOPLIAMH TaK, YTO ANMIOMUHHEBHIE OKA3AICST MESKAY MEIXHBIMIL. 3aTeM LFUMHAPH
6B BIUTIOYEHH B LEITh IOCTOAHHOTO TOKA: Yepe3 HUX B TEYEHMH T0/a IPOXOAHA ToK. Bro-
PHUHOE B3BeIIMBaHNE IFUIMHAPOB [OKA3ANO0, YTO MACCA INUIMHAPOB He H3MeRsuIace. [Ipn
HCCTIEIORARIH TOPLIOB He GRUIO 06HADY:eHO TIPOHUKHOBEHME OJIHOTO METAJLIA B APYTOIL.

_ Pe3aynuraTel CBHAETENLCTROBAMM O TOM, YTO B IEPEHOCE 32PSKA B METAUIAX HOHBI .
HE y4acTBYIOT. JLJ1s1 BHISIRIIEHUst IpUPOXKE HocuTenel Toka B Merastnax JI.H. Manzgens-
mram u H L. ITananekcu B 1913 r. npoBenu cieAyioNmii OMKIT.

Ecnu Merannuyeckuil crepxkeHb ABHXETCS NMOCTYTIATENBHO CO CKOPOCTBIO T, TO
HOCHTEJTH TOKA B Pe3yNbTaTe HX B3anMOEHCTBIA € KPHCTAANYECKOH peineTkoil BH-
JKYTCS TaK XKe CO CKOPOCTBK) . IIpH pe3sKoM TOPMOXeHWMH CTepXHS HOCHTENM TOKa
6yAyT IPOAONKATh ABUTATHCA N0 WHepLHH. IToaToMy B 3aMKHYTOf LienH nosBAseTC
KPaTKOBPEMEHHBIA TOK, KOTOPbI 06HAPYKMBAETCA C IOMONIBIO TATbBAHOMeTpA. B aTHx
omkITax 6bII0 ONIPEENEHO OTHOLIEHHE 3aPSTa K MACce HocHTe el 3apAxa. 3Han 3apsAa
BNEKTPOHA, MOXHO 6RO onmpenemuTs Maccy yacTHU. OHa oxasanach nopsizka 1030 kr,
YTO B HECKOMIBKO THICSY Pa3 MeHbIle MACChI HOHA.

Buigod: HocuTeAAMU MOTAH 6BITH TONBKO 37IEKTPOHKL

Hemeuxnit dpuauk IL Jipyse B 1900 r., omupasich Ha nipeacTanieHye o6 aneKTpy-
YECKOM TOKE B METAJLTAX KaK yopsi0UeHHOM ABHXKEHHH CBOGOHKX BIEKTPOHOB MeX-
Jly HOHAMM KPHCTAJUIHYECKOl DeIleTKH MoJ AeHiCTBHEM BHEIIHETO 3/1eKTPHYeCKOro
NOYIA, CO3/AN TEOPHIO 3NEKTPONPOBOANMOCTH METAINOB. B ocHoBe 3Toi Teopuu Je-
XaT CAefyoollye JOTYIEHHUS:

1. Cro6oasbie 3EKTPOHH B METANIAX BEAYT cebA KaK MOJIEKYJIH HAEATILHOTIO Fasa:
<3JIEKTPOHHHII Fa3» NMOTYHMHSIETCHA 3aKOHAM H/IEATbHOTO Tasa.

2. JipnxeHue cBOGOXHBIX 3NEKTPOHOB B METAILAAX NOAYHHACTCS 3aKOHAM KIaCcCH-
yecko# Mexanuky HeuioTona

3. CBo6oHELE 37IEKTPOHBI B POLIECCE HX XA0THYECKOTO ABMKEHHA CTATKHBAIOTCA
He Mexay coboil, 2 c HOHAMH KPUCTAIIHYECKOH PEIeTKH,

4. TIpn CTONKHOBEHHH 3NeKTPOHOB C HOHAMM JJIEKTPOHBI NIepeJaloT HOHAM CBOIO
KMHETHYECKYIO SHEPTHIO NIOJHOCTBIO.

St ponymenus orpybAMIOT HCTHHHYIO KADTHHY ABAEHHA, He HECMOTPA Ha 310,
Ha OCHOBE 3/IeKTPOHHO# TEODHH H YAANOCHh OOBACHUTh OCHOBHBIE 3aKOHH 3/IEKTPH-
YeCKOro TOKa B MeTaNfax.

HocrpouTs y10BAETBOPUTEIBHYIO KOXMYECTBEHHYIO TEOPHIO BIKEHUS JIEKTPO-
HOB B MeTaJUIE HA OCHOBE 3AKOHOB KJIACCHYeCKON MEXaHUKH HEBO3MOXHO. JIBrXeHue
3JIEKTPOHOB B MeTaJLlie HOUHHAETCS 3aKOHAM KBaHTOBO# (pH3INKIL.

Hapsaay ¢ MeTannaMH XOpOmHUMH MPOBOXHEKAMY SIRIISIOTCS BOJHEIE PACTBOPH MK
PAaCTUIaBHI 3JIEKTPONUTOB.

Ixcnepumenm 1

ITpomnyckanHe 3N1eKTPHYECKOro TOKA Yepe3 BOAHKIN pacTBOp NoBapeHHo# conu.-B
OGKIYHEIX YCIOBHSX a3 SIBAAETCA U30IATOPOM, HO €CJIM I'a3 HOHH3HPOBATD, TO OH CTa-
HOBHTBCS IPOBOXHHUKOM.

Sxcnepumenm 2

Anexrpudeckas Ayra. K 1ayM yroJbHuIM 3/1eKTPOAAM NIPHCOEARHSIOT TPaHodop-
Marop tuna KAT, y koToporo umeiotcs rieasia Ha 30 B. CoasT yriu 10 COnprKocHO-
BeHNs U paspofar. HabMonaercs ropeate Lyrd B BO3LyXe.



310 Ioypountie paspaborku no dmauke k yuetuuxy [ 1. Maxuweea, 5.5. Byxosiesa

KpoMe npoBORHHKOB H IHANEKTPHKOB HMEETCH IPYIA BEMECTB, NPOBOAUMOCTD
KOTODHIX 3aHMMaeT HPOMEXYTOYHOE MONOXKeHHe MeXAY TPOBOJHHKAMM 1 AUITEKT-
puxamy. OHM NOMYMHIM HA3BAHYE TOJTYIIPOBOAHHKH.

HI. 3axpennenne H3y4eHHOTO

1. B gem 3axmouaerca onut Pukke? Kakosa ero ocHoBHast maes?

2. B ueM 3armiouaerca naes onuta Manaenakmrama — [Tananexkcu.

3. KakoBe OCHOBHBIE MONOXKEHHA 3NEKTPOHHOM TEOPHH ANEXTPONPOBOAHUMOCTH

METALIOB.

4. Kakue BemecTBa Ha3MBalOT NOMYNPOBOAHUKAMH?

5. Kaxue BemecTBa OTHOCATCS K 3IEKTPONATAM ?

6. B pe3ynbTaTe Kakoro 0pomecca ra3 CTAHOBHTCS 3eKTPORPOBOAHEIM?
JomamHee safanue

IL 119, 112,

¥Ypoxk 125. Conporupienine NPOBOIAUKA
Hen»: onpeiennTh, OT KaKHX NapaMeTPOB 3aBHCHT CONPOTHBIEHHE IIPOBOXHHKA,
Pacckazats 0 cBEepXITPOBOAHMOCTH.

Xox ypoxa

I. Hlopropenne HayueRHOrO

1. IToyeMy NpOBOAHMK, NO KOTOPOMY HAET TOK, HATPEBAETCS?

2. OT yero 3aBHUCHT 37EXTPHYECKOE COMPOTHBICHHE MPOBDAHAKA?

2. Chopmysmpyiite 3axon JIxoyas — Jlenna.
11. Jla6oparopuas paGora «Onpenejesne TENAOEMKOCTH TBEPAOTO Teaa> (INEKT-

PHUYECKHM METOAOM)

Xod pabomst

1. BoabMuTe TBepAOE TENO HHTHHAPHYECKOH GOPMK H OPENENNTE €r0 MacCcy Ha
PHIYAXKHBIX BECAX.

2. lomecTHTe €ro B BOMIOUHHIL Y€XON, B YCTAHOBUTE HMMEPCHOHHSIH HarpeBa-
TeJb H TEPMOMETP.

3. 3aMxHuTe Henb M NPH IOMOME PeocTaTa Aobelitech MOAXOASDIEro 3HAYCHNA
CHJIH TOKA W HATIDSUKEHMS.

4. OTMepETe TeMITEPATYDY, BIUHOYHTE CEKYHIOMED H 3aMKHHTE HeMb KINOYOM.

5. Korza npousotifier 3aMeTHOE OB IICHHE TEMIIEPATY PRI, OTMETETE BPEMsT H HaH-
BHICITYIO TEMIIEPATYPY.

Q=mcAt

Q=I1Ux

mcAt=1Ux

6. Cnenaitre BHBOA.
‘1. M3yJyeHnne HOBOTO MATEPHANA

ComnpoTHBJIeHHEe METAIIOB CBA32HO C TEM, YTO 3EKTPOHH JBHXYTCA B IPOBOXHA-
Ke, B3aUMOREHCTBYIOT C HOHAMH KPHCTJUIHHECKOH PEIIETKH H TEPAIOT YacTh CROCH
SHEPTHH, KOTOPYIO ORY IPHOGPETAIOT B 3JEKTPHYECKOM MIONE, T. K. MACCA H 3aPSJ dJIeK-
TPOHA TIOCTOSIHHH, KOHIEHTPALMA SEKTPOHOR MPOBOXMMOCTH B METALIAX NIPAaKTH-
YecKH He 3aBHCHT OT BHENIHMX BO3AeHCTBHIl, YMCNO YAapeHui 2S1eKTPOHOB C HOHAMMU
33aBHCHT OT TEMIIEPATYPH, MOSTOMY YASALHOE CONPOTHRJICHHE METALNOB KOMIKHO 3a%
BHCETB OT TEMIIEPATYPHL
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Onvim
B nemnsb, cozepxainyo 6aTapeio aKKYMYsTOPOB, CTANBHYIO CIHPANb, [IOCIAEA0~
BaTeJIbHO BIUTIOUNIM JaMny. Harpepas cnimpant npi TOMOIIH FOPENKH, YBHNM, 4TO
: APKOCTH JIaMUBl YMEHBIMKIACh. YMEHBIINIACH CHJIA TOK2, YBEIHYHIIOCH COPOTHB-
; JIeHue.
_ 3aMeHuM CTanbHOM NPOBOAHHK Ha Apyroil. IIpH HOBHIEHHY TeMIEPaTyPH €O~
¥ ppoTHBIENHe METANLIOB YBeIMYHBAETCS IPHGINIATENHHO IPONOPIMOHANEHO HX a6~
. CONIOTHOM TeMmepaType.
3T0 He eVHCTBEHHAst TPYAHOCTD KJIACCHYECKOMH TEOPHH NPOBOAMMOCTH METAN-
JI0B. DTO U IPYTHe NPOTHBOPEYHS Pa3peuInia TOJIbKO KBaHTOBad (PHIHKa.
. B navame XX peka rosanackuit yuennrit I. Kamepuur — Omuec npesparun B
KUJKOe COCTOSIHMe rennii. TeMnepaTypa KuneHus xuxkoro remms 4,12 K.
: Wccnepys conporHBrenne pTyTH, OH o6Hapyxu, uTo npH 4,12 K conporusie-
. HHe yano J0 HyRd. ’
3To ApNEHNE TOTEPH METAIIOM 3JE€XTPHYECKOTO COTIPOTHRIIEHUA TIPH ONpe/ie-
JIEHHOH TeMIIepaTy pe HOJNYHIIO HasBaHHe caepxnposodumocmsd. MiHTepec K ABNEHHIO
- BO3PaCTaj o Mepe 0GHAPYKeHA MATEPHAJIOB, Y KOTOPHIX CBEPXIIPOBOIAUMOCTS Ha-
..CTyTaeT NpH 60Nee BRCOKOMH TeMmepaType.
1987 roxy cTany U3BECTHH MATEPHANIH, 06IaKAIOHIHE CBEPXIIPOBOANMOCTHIO OKO~
J10 100 K. Viccnenosanus B 3108 061aCTH BeAYTCA O4EHD HHTEHCHBHO, T€0PETHYEC-
KH IIpeCKa3aHa BO3MOXHOCTD NONYIeHA A CBePXTIPOBOIAMMX MATePHAIOB TIPH KOM-~
HATHO# TeMIlepaType, MHTEPECHO, YTO TAKAMH MaTePHaJaMH ABISETCA NPOCTast
XepamuKa. B HacTrosmee ppeMst HAYYUINCH NIONY4aTh CBEPXIIPOBOAAIINE NIIACTHHEL
M TIPOBOJICKY U3 3TOTO XpYHKOTO MaTepHaIa.
Bonpocs 115 TOBTOpeHAs
1. B uem npHYHHA 3aBHCHMOCTH COTIPOTHBJICHUS TIPOBOIHHKOB OT TeMIEDATYDHI?
2. IIpu BKIOYEHWH 3JIEKTPOHHOM JIAaMIIK CHJIa TOKa B NEPBRI! MOMEHT 3HAYH-
TeJLHO OTJIMYAETCH OT CHJIK TOKA B JlaMTie, KOTZIa OHA HAYWHAET CBETHTS. [To-
yemy?
3. B ueMm COCTOUT ABJICHHE CBEPXTIPOBOAAMOCTH ?
 IV. Pemenne 3agau .
1. DNeKTPOHHOE CONPOTHRAEHHE BONb()PaAMOBON HUTH SAEKTPHYECKON JTaMITH
. npu remnepartype 23 °C papHo 4 OM. Haltante 3neKTpirIecKoe COIPOTHBAEHYE HATH
 mpu0°C.6 =4,8 « 102K
. (Omeem: 3,6 OM.)
e 2. JneKTPHYECKOE CONPOTHBIIeHNE BoabdpamoBoit HuTH nipy 0 °C.pasro 3,6 OM.
b Haltnute aiekTpiuecKoe COPOTHBIEHHE IPH TemmepaTtype 2700 K.
i (Omeem: 455 Om.)
| 3. DneKTpHUECKOE CONPOTHUBEHHE HPOBOJIOKH rpH 20 °C paBHo 25 OM IpH TeM-
. iepatype 60 “C paeno 20 Om. Haitnute TemnepaTypruiit koaddumuenT anexTpu-
i YECKOTO CONPOTHBJICHHA.
> (Omsem:-4,5 ¢ 103 K1)
4. KakoB TemmmepaTypHH# Ko3(hdHITHEHT 3IeKTPHYECKOTO CONPOTURICHHAS Ma-
TepHANa IPOBOIHUKA, ecyin Mpyu HarpeBaHun or 0 “C xo 100 °C ero snexTpHyeckoe
. COTIPOTHBICHHE yBenunaoch Ha 0,1 %? (Omeem: 10° K1)
Jlomamuee aananne .
IL. 113, 114,

o wpga

L i

e ey,
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Ypox 126. Hoxynposoanuxu
Lenv: 103HAKOMATL YYANNXCA C NOMYTTPOBOIHHUKAMY.

Xon ypoka

1. Anamma korTpossHoft paGornl
H. Hayuenne HoBOro MaTepHaia

MHorHe BemecTba B KPHCTALINIECKOM COCTOSHHM He SBJISIOTCS XOPOMHMY PO~
BOJHWKAMH dNEKTPHYECKOTO TOKA, KAK METAJLIEL, HO MX HeNb3sl OTHECTH H K AHANEKT~
PHKaM, T. K. OHH He ABAAIOTCH XOPOIINMH U30ATOPAMH.

HanGonee xapakTepHHM CBORCTBOM TIO/YTIPOBOTHIKOB ARSETCS, TO, YUTO MX YACHB~
HOE CONTPOTHRJIEHHE PE3KO M3MEHSETCs MO/ BAHHMEM REKOTOPHIX BHEIITHUX BoaxelteTeMit.

Ixcnepumenm

BrouiounM KpeMasteBRI KPRCT21] IPH KOMHATHOH TeMIIepaType B 11ellb, COREpKa~
MYI0 HCTOYHUK TOKA K FanbBaHOMeTP. IIpH 5TOM CTpesika OTRAOHAETCA HE3HAYHTENb-
Ho. ITonynpoBoaHuKy 06najat0T 601LMAM conpoTrBAerneM. Ecru HarpeeM, To yBu-
UM, CTpeka OTKJIOHHAACh Ha Sonbmoli yroa.

U3 TakHX NONYTPOBOTHUKOB, YIENbHOE COMPOTHR/IEHHE KOTOPHIX PE3KO H3MEHA-
€TcA C H3MEHEHHEM TEeMIIEPaTyPhl, H3rOTABNHBAIOT TepMuCTOpHL. (cnosb3yloT anst
H3MepeHs TeMTIEPaTyPHL ) )

Conporuperiiie MOXKET HIMEHATHCS DY M3MEHEHHY OCBEUIEHHOCTH, M3 TaKAX
[OAYTIPOBOAHHKOB JeAaI0T (hOTOPEIACTOPHL

BBino yeTaHOBJEHO, 4TO 3NeKTPHYECKH ! TOK B NOJEYTIPOBOJHIKAX He COTPOBOXKIAA-
eTcs IEPEHOCOM BLIECTBA — HUKAKUX XUMWYECKHX U3MEHEHU ! C HUMM He TIPOMCXOAHT.

OTci0aa cAeAyeT, YTO HOCHTENAMH TOKa ABASIOTCA NEKTPOHBL.

B nonynpoBoxHEKAX BaJeHTHBIE 3AEKTPOAR CHAbHEe CBA3aHK ¢ aToMaMH. [ToaTo-
My KOHIEHTPAHMS 31EKTPOJIOB MPOBOAMMOCTH Mana. [Ipu HU3KUX TeMmepaTypax mpak-
THYECKM BCE BAIEHTHHE 3/IEKTPOHM IIPOYHO CBA3aHH C.aTOMaMH, HO IIPY BHEINHEM
BO3/IefiCTBUN Ha KPHCTAJLI 3NEKTPOHBL IPHOOPETAIOT IHEPTHIO, AOCTATOYHYIO ANA Pas-
PhiBa KOBAJIEHTHHX CRs3eif.

V Toro aroMa, 0T KOTOPOTO 3eKTPOH Ghul TiepeBe/ieH B CBOGOMHOE COCTOSIHUE, TI0-
SIBAJIOCh BAKAHTHOE MECTO C HEOCTAMINM 37eKTPOHOM. Ero Ha3wBaloT <ARpKOits,
<JIbIpKas BeleT cefst KaK 0A0KUTENbHO 3apsKeHHAS YACTANA. JNEKTPOH MOXKET 3a-
HSATb BAKAHTHOE MECTO, TOTA <AkIPKas 06pasyeTcs B cocemueM atoMe, IToaToMy <asip-
Kas 6YRKAAET 110 KPHCTANNY.

TIpu co3xaHHH HAEKTPHYECKOTO TIONA <AKIPKUs ABUTAIOTCA B TOM HATPABJIEHUH,
KyZa OBl DBMIAMHCH TONOXUTENbHLE 3aPAAL, 2 3MEKTPOHH B IPOTHBOMOIOKHOM,
B noxynpoBoxauKax 3neKTpHIECKHit TOK CO3/IASTCA «ABIDKaMuy 1 dekTpoHamu. Ta-
KOE IBIKeHHE B KpHCTANNE Ge3 NpUMecel! Ha3RBaT COGCTBEHHO ITPOBOAUMOCTHIO.

TIpoBonuMOCTD, 06YCIIORNIEHHAS HAJHYMEM TIpUMeceii B TIOYTEPOBORHYIKE, Haam-
BAETCA NPUMECHOLE BPOBOGUMOCTIbIO.

Iipnmecn, mocrasagiomue 3/1eKTPOHB HPOBOAMMOCTH §e3 BOSHHKHOBEHHS PaB-
HOTO MM KOJIUECTBA «[L{POK>, HAIKIBAIOTCA GOHOPHOLMU, B TAKMX KPUCTAMINAX DEKT-
POHHN ABJAIOTCA OCHOBHHIMH HOCHTENSAMH TOKA, HO HE eTUHCTBEHHBIMU.

Taxue oayIPOBONHNUKY N-THHA,

ITpmecH, 3aXBaTHBAIIIHE 3MEKTPOHK H CO3AAIOMHE TeM CAaMBIM MTOABUXHEE
<ABIPKMY, He YBEMMIHBAsA IIPH ITOM YHCIIO 37€KTPOHOB, HASKIBAIOT GKYCMIOPHOIMU.

Takue NOAYTPOBOTHHKY NOTYYHIH Ha3BaHHE P-THIIA.
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TpoBoxHuKy 061a%a10T o.zmocroponneﬁ TIPOBOAMMOCTSIO P — N IEPEX0/1a KOHTAK-
Ta ABYX NOAYTIPOBOAHMKOBLIX KPUCTANIOB PAa3THYHOIO THIIA [IPOBOAMMOCTYL.

JLns co3iaHms TAKOIO Nepexofa HyXKHO CO3/aTh B KPUCTALAE C AEIPOYHON IPOBO-
AMMOCTBI 06.1aCTh aMeKTpHYeCKo# npoBoaIMocTH (IR H2060poT). Taxyw obnacTs
CO3JAIOT 1yTeM BBEXEHHU B IPOLECCE BLIPAIMBAHNSA KPHCTAILA, WJIH aTOMK! NIPHMECH
BBOJAT B roToBRI Kpuctamwn. Yepea rpaHuLly, pa3befHBFIONIYIo 061aCTH KPHCTALIA C
PA3NHYHBIMH THIIAMY IPOBOMMOCTH, IPOHCXONMT AV(dHY3HA 3NEeKTPOHOB U «/ILIPOKS.

Ecau p — 0 niepexoz CoeAMHHTD € HCTOYHHKOM TOKA TaK, YTOOHI C €T0 IONOKHUTENb-
HRM nomocoM Grifla coemteHa 061acTDb ¢ 3/1eKTPOHHON MPOBOAHMOCTBIO, TO NEKT-
POHKI ¥ XEIPKH YAUIAIOTCH BEENIHHM IT01EM OT 3aITHPAIOINENOCA CIOS B Pastbie CTOPO-
HR, YBetHgMBast ero Tosmuny. Conporupnetne p — n nepexofa Beauko. Tok Man. Ecan
COEAHHHUTb HCTOMHEK TOKA TaK, YTOGHL [OJOKUTENbHALH Momoc 6L coeauHeH ¢ ob1a-
CTBIO ALIPOYHON TIPOBOANMOCTH, 3aNMparonIuit c1ok yMeHbImaeTcA. ITOT cnocod Ha-
3HBAETCH BIIIOYEHHEM B IIPOMYCKROM MM B NIPAMOM HANIPAREHHHN.

Crioco6HOCTS NPOITYCKATh P — N IePEX0J TOKA B OAHOM HATIPABICHHY UCTIONb3Y-
eTca B mpi6Opax, XOTOphle HASKBAIOTCA NONYNPOBOANMKOBLIME uoAamu. Onu nc-
TIONIB3YI0TCA ANs TTpeobpasoBais NEPeMEHHONO TOKA B NOCTOAHHBI. JlocTOMHCTBa:
MaJikie pa3Mephl ¥ Macca, AMMTENbHbN CPOK CTyXObl, BRICOKAS MEXaHH4YecKas Npoy-
HocTs, Buicokuit KILJI. Henocratok: we MoryT pa6otars Huxe -70 °C, pu BHCOKMX
TeMIEpaTypax pesko yXyQmaioTcs paboyue napaMerphl.

Hanee otiphiBaem yyeGHUK c. 239, uMTaeM U 3ANUCLIBAEM O IONYHPOBOHUKOBOM
TpHOAE (TPAHIHCTOD).

Hyxcno omsemumo na mebywmue 80npochi:

1. Kax ycrpoeH TpaH3ucTop?

2. Kax BKJIIOYAIOT TPAH3KUCTOP B BNEKTPHYECKYIO LIeTh?

3. Ha yeM ocHOBaHa CIOCOGHOCTB TPAH3NCTOPa YBEIMYKBATE ANEKTPHYECKHUE CHI-

Haner?
JMomamuee 3ananne *

I 115-118. :

Vpox 127, TepMoanekTpoHHas 3MHCCHA.
AnexTpoBaKyymubie npuGopsl
Ilexs:-copMUpoBaTh NMOHATHE TEPMOITEKTPORHOMN 3MHCCHH; MTOKA3aTh €€ NpaK-
THYeCKOe PUMEHEHNeE.

Xoza ypoka

1. Hosropenue H3yyeHBOTO
1. Kakne pemecTsa Ha3mIBaOT MONYIPOBOTHHKOBRMHU ?
2. Y70 T2K0€ «TRPKH»?
3. Kakue Hocurenu Toka obecrneynsalor COGCTBERHYIO IPOBOAUMOCTE TIONYIIPO-
BOXHHKOB?
4. Kaky1o npumech Ha3mBalOT AOHOPHOM ?
5. Kaxy1o ip¥Mech Ha3RBAIOT 2KLEITTOPHOH?
6. YTo TaKoe 3N€XTPOHHO-IHPOYHLIA Tepexon?
7. Onumure IpOLECC CO3AAHNA JAMHPAIOTIETO CJIOA.
8. Yo TaKoe NOMYNPOBOAHUKOBHY AHOL?
9. OnummuTe ycTpOHCTBO U NPHHIMMT ReficTBHUA NPocTeRINEro yeuauTens.
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II. Camocrositennuan pabora

(Cwm. pasgen «CaMOCTOATENBHBIE H KOHTPOJBHEIE Pa0OTHIY.)

Omsempi:

Teapuanm:1.B5,2.5,3.5,4.B,5.A,6. B,

Il sapuanm: 1. A,2. A, 3. A, 4.B,5.A,6. B. LN
II. M3y4eHHe HOBOTO MaTepHaNa

Ecnn nBa afnexTpofa NOMeCTUTH B repMETHYHHI COCYA M YAUINTE H3 COCY/ia BO3-
EYX, TO TOK B BaKyyMe He BO3HHKHET. B BaKyyMe HeT 3apsXeHHBIX 4aCTHLI, OHH €CTh B
3NEKTPOM2X, HO OHM He MOTYT BHiTH B BAKYyM, T. K. UX JACPKHBAIQT CHJIH KyAOHOB-
CKOTO IPHTDKEHUS APYT K APYTY. J7st OCBOGOXKIEHUS INEeKTPOHA C TOBEPXHOCTH TBED-
JIOTO TeJIa HYXHO COBEPIUHUTH Pa6OTY IPOTHB CHJI 2IEKTPOCTATHIECKOTO IIPHTSKEHHA.

Takaa pabora HasnBaercs paboroil Baxoma. T. A. DIHCOH oBHADYXHI, 1TO TOK
MOJXeT BO3HHKHYTH, €C/IH OfHH U3 HAXO[UIMMXCA 3EKTPOJOB HATPETb N0 BHICOKOH
TeMIepaTyphL. SIBNenue HCIYCKAaHUA CROBOMHEIX 3KEKTPOROB € IIOBEPXHOCTH Harpe-
TOTO TeMa HAa3HBaeTCA TEPMO3NeKTPOHHOM IMuccHeil. DTo ABNeHne OGBACHAETES TeM,
YTO TpY TIOBIIEHAH TEMTIEPATYPEI T/Ia YBEIMIHBAETCA KHHETHUECKAS SHEPIHS He-
KOTOpOM YaCTH 3NeKTPOHOB B Bemectse. Eciu 372 aHeprus npesricAt pabory BRIXOAA,
TO OH MOXET HPEOJOJETH CHIB NPUTAXEHNS U BHIHATH ¢ IOBEPXHOCTH TeJI2 B BAKYYM.
Ha atom sipseHHU OCHOBaHA Pab0Ta SACKTPOHHBIX JAMIL.

IIpocreitmeii anexTpouHol Aamnoit sasercs oA, OH COCTOMT U3 BAKyyMHOTO
62/I10HA (CTEKIFHHOTO HIIM KePaMHYECKOro), IBYX 3eKTPOXOR — aHo/a H XaTofia. Ka-
TOJ — HPOBOJIOYHAS CITHPANB C {BYMA BHIBOJAMH LIS IONKIHOYEHHS K HCTOYHAKY TOKA.
Bropoit 3neKTPOR ~ aHOA — METALNHYECKHH ANCK HIH HUIHHAD.

ITpu DOAKMIOYEHHN K HCTOYHHKY TOKA KaTojl HATPEBAETCA, M € €T0 TOBEPXHOCTH
HCIYCKalOTCA 3MeKTPOHE. ECH HeT 51eKTPHYeCKOT0 NONA, 4aCTh 2NEKTPOHOB AOCTH-
raeT aHORa. Ecnu nose anexTpuuecKoe ecTh MeXAY 2AEKTPONAMH, TO B ITENN TEHET TOK.

Yepes MO TOK MOXKET IIPOTEKATH TOMbKO TOTR, KOTAA HUTh HAKANA SBTSIETCS KATO-
nom. IloaroMy oH HcTOAL3yeTCs TPH PERPALEHNH NTePEMEHHOTO TOKA B IOCTOSHHBIH.
IV. 3akpennense HayyeHHOTO

1. MOHO cO3/aTh NEXTPHYECKHIL TOK B BaKyyme?

2. YT0 NpensTCTBYET BHXOAY 3JIEKTPOHOB C IOBEPXHOCTH TeNa?

3. Yro HasnBaeTcst paGoToll Buxofa?

4. KaxuMyl 3apsAKeHHBIMY YaCTHIIAMH MOYKET CO3AABATBCA IMMEKTPHIECKHH TOK B

BaKyyMe?

5. Kax ycTpoeH BakyyMHRII AHOX?

6. s yero npuMeHsIOT BaKyyMHBII TPHOZX?

7. Kak ycTpoeHa aNeKTpOHHO-TyueBas TpyOKa?

Jlomamuee 3afanne

II. 120, 121.

Ypox 128. Inexrpuueckuii Tok B razax. [lnasma
He}lb.‘ BHACHUTH NPOUCXOXACHME 3MEKTPHIECKOTO TOKA B ra3ax.
Xon ypoka

1. Nlorropenue n3yyeHHOro
1. Yro Takoe TepMO3NEKTPOHHASA IMUCCHA?
2. TIput xaKHxX yCAOBUAX POMCXOANT BEUIET ANEKTPOHA U3 BEIECTBA?
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3. Yro Takoe pabora BeIxoAa?

4. Kax ycrpoen BakyyMabt anoa?

5. MogeMy BaxyymHol avox 061aa€T OAHOCTOPOHHEMN [TPOBOXHMOCTBIO?

6. Kak ycrpoera u rjie MpuMeHsSEeTCs 3/ICKTPOHHO-BaKYyMHas 'rpy61ca?
1I. CamocrosTeassas pabora

(Cm. paszien «CaMOCTOSTEIbHEE # KOHTPOMBHEIE paGo-m» )

Omeemni:1.5,2.B,3.5,4.B,5. b

I

Omsem: B pe3yasTate TePMO3NEKTPOHHON IMUCCHH aHOJ 3apAKAETCHA OTPHLA-
TENbHO, a KAaTQA —~ MONOXHTEAbHO. MeXy HIMH BO3HUKaeT HeGOAbIIAs Pa3sROCTD
IIOTEeHIIMAJIOB, KOTOPaA NPYBOAXT K BO3HHKHOBEHMIO TOKa. C yBenvyenneM Hakana
KaTofa 6oNblIee YUCIO 3/IEKTPOHOB AOCTHIAIOT aHOAA, YTO IPHBOAMT K POCTY aHOA-
HOIO TOKa.
II1. Hayuensne HOBOTO MATEpHALA

Ixcnepumenm 1

1. Ykpenum ABe METAIMYECKHE NJIACTHHE MApPALIETLHO APYT APYTY, COCTHHHM
OJHY CO CTEPXKHEM, 2 BTOPYIO — C KOPIYCOM 3/IEKTPOMETPA H COOOIMMM MM Pa3HOHMEH-
HHE 3apsiH. JNEKTPOMETP He 3apsikaercs. Yepea BO3XyX MeXAY FUTACTHHAMH NpPH
HEeGOMBUIHX IHAUEHHUSX HATPSKEHHS SNEKTPHYECKUH TOK He IIPOXOMHT.

Ixcnepunenm 2

BreceM B IIPOCTPaHCTBO MEXY IUIACTMHAMH ILIaMA CIIHPTOBKH, B 3apsiKeHHbIH
3NEKTPOMETD-GHICTPO 3apSAUTCA.

Tox BoanejicTBHeM NaMeHH a3 CTa! NPOBOJHWKOM 3MEKTPHYECKOID TOKA.

SiBneHne IPOTEKAHUSA SNEKTPUYECKOTO TOKA YePe3 ras, HabM0AAEMOE TONBKO IIPH
YCJIOBHM KaKoro-1160 BHEINHEro Bo3AeHCTBHS Ha ra3 HAa3nBAETCH HECAMOCTOATENb-
HBIM 3/1eKTPUYECKHM PA3PAZIOM.

TMosnimenHe TeMIepaTypat ra3a 2e/126T ero NPOBOTHHKOM 3NEKTPHYECKOTO TOKA,
T. K. HeTPasbHEe ATOMK MY MOJIEKYJIH MPEBPamMAOTCSA B WOHH. Ipoitecc oTpH-
Ba 3ieKTPOHA OT aTOMa Ha3nMBaeTCs uoHu3ayuet amoma. Ipouecc BO3HHKHOBEHHA
CBOGOAHEIX 3/IEKTPOHOB M NOJOXHTEAbHHX HOHOB B Pe3yjbTaTe CTONKHOBEHUS
aTOMOB M MOJIEKYJI I'a3a IPH BHICOKO{i TEeMNepaType Ha3WBAIOT MEPMUNECKOL UOHU-
3ayuel.

YacTHYHO HIH JIONHOCTBIO HOHKIWPOBAHHKIH a3, B KOTOPOM IJIOTHOCTH MONOXH-
TeNbHEIX H OTPUIATEALHBIX HOHOB IIPaKTHYECKH OIMHAKOBHI, Ha3KIBAETCS NAAIMOL.

Ecnu Mexy anexTpofiaMH fIOCTeNeHHO HOBHIIATh HAMPRXEHHE, TO NIPH HEKOTO-
POM 3HaUeHHH BO3HUKaeT 3NEKTPHYECKHIt TOK, 6€3 BO3ACHCTBHA BHEINHRX HOHH3ATO-
POB. 3To caMoCTOATeNbHMI PaspAX B rase.

Tunw camocmosmenshoix paspedos. Texnunecxoe npusmenensue

Treomuit pa3psaj MPHMEHSAETCA B Fa300CBETHTENBHNX TPYOKaX, HEOHOBRIX NaM-
nax, IHPOBLX HHANKATOPAX, NaMIIax JHEBHOIO CBETA.

JyroBoit pasps A NPHMEHAETCA B PTYTHHIX JIaMIIaX BHCOKOTO JaBNEHN, TIPH CBap-
Ke METAJU/IOB, B 3eKTPOILIABIIBHBIX ITEYaX.

HckpoBo#t pa3paj, ATHTCA THCSYHBIE AOJIA CEKYHAB! HPH BRICOKOM HAMPAXEHHH.
Ipumensietca npu 06paGoTke MeTannob.

Koponnwntit paspsn (E = 3000000 B/m).

Hcnonsayercs B anexTpohHIBTpax ULt OYMCTKH Fa30B OT TBEPALIX YacTH, Otpn-
HATENbHOE ABNIEHNE: BH3LIBACT YTEUKY SHEPTHH HA BHCOKOBOIBTHHX JIMHMAX.
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dxcnepumenm : )

JlBa yTONbHEIX CTEPIKHA YKPETIHTE K AEPEBAHHBIM CTEDXKHAM AnuHOi 300 Mm. [lyry
MOAKINOYHTE K aBTOTpaHcopmaTopy Ha 30 B. lepeBAHHBIME PYyYKaMH CBOAKTE YTIIbL.
Ha6noxaercs ropeHue AyTH B Bo3Ayxe. OIyCTHB B BOAY, IOTY4YHTE IOPEHHE B HEH.

1Ipumeuarnue. HyxHno HaneBaTh 4epHHE OYKH, HJIM IPUKPHIBATH IJ1a3a KPACHLIM
CTEKJIOM.

IV. 3axkpennenne n3yyeHHoro

1. Yro TaKoe TEpMHUYECK2s HOHH3AIHA? ~

2. Yo Ha3KBaeTCs NAa3Mo?

3. Kaxme mpHYMHE MOTYT BHI3BIBATH HECAMOCTOATENLHRI 3IEKTDHIECKHIE pa3psa?

4. YeM OTIMYAIOTCS CAMOCTOATENBHEIH 3IEKTPHYECKHit Pa3psl OT HECAMOCTOS-

TEJIBHOTO?

5. KakoB MEXaHH3M Da3BHTHS CAMOCTORTENLHOIO anempnqecxoro pa3psna?
JloMamuee 3afanue

II. 124, 125.

Vpox 129. Pemenne 3agay. dnekTpuyecknit Tok B razax, B BaKyyme
Heﬂb.' Hay4HTb IPUMEHATH Ha ITPAKTHKE TEOPETHYECKHE 3HaHHS.

Xox ypokxa

1. Pemenne 335124

1. CxonbKo Nap HOHOB BO3HHK2€ET O] IeHCTBHEM HOHM3aTOPa €XeCeKyHAHO B 1 cM®
paspsaaHoil Tpy6xH, B KoTOpO# TeueT TOK Hackimenua 2:107 MA. Tlnomans Kaxaoro
FUIOCKOTO 3eKTPoAa 1 m? M paccTosnue MeXAy HAMH 5 MM. (= 2,5 107 cu?)

2. Kaxolt ckopoCTH ZOJDKHB ROCTHIHYTb 3JIEKTPOHBI K MOMEHTY COyZAapeHui ¢
MOJIEKY/IaMH, YTOOKL B 230Te HAYANaCh HOHNIALMS YAAPOM? JHEPIVA HOHHU3AIHY MO-
nexyn asora 14,5 aB. (2,3-10° m/c)

3. Kaxoit fo/mkHa GRITH HaIPSXEHHOCTD 3MEKTPHYECKOTO 110151, YTOOK TIPH ANMKHe
cBoGonsoro npobera 0,5 MXM 3AEKTPOH CMOT HOHM3HPOBATh ATOM ra3a C PHEPruel
vonnaanuu 2,4:10°8 k. (30 »B/x)

4. dnexTpoH, ABWKyuMHicsA co ckopoctbio 1,83-10°M/c, BeTes B 0oXHOPOAHO® 371€K-
TPHYECKOe TI0JIE B HANPABJIEHAH, IPOTHBONOIONHOM HANPABJICHHIO HAIPAKECHHOCTH
nons. Kaxyio pasHOCTb OTEHIIHAIOB JO/MEH HPOHTH 3JIEKTPOH, YTO6K HOHH3HPO-
BaTh aTOM BOAOPOAA, €C/IM SHEPIUA noHn3anuu 2,18-108 [x? (4,75 B)

5. MaxcuManbHE aHOAHKIH TOK B 1aMIoBoM muozie paBeH 50 MA. CKOMBKO anex-
TPOHOB BhLJIETaeT U3 KATOAA KXKAYIO ceKyHay? (3,7-10'7)

6. B nHoe anexTpoHk! yckopstiotca fo anepruy 100 3B. KakoBa nx MEHIMaThHas
CKOpPOCTH y aHofa Jamin? (3,71-10° xu/c)

7. CKOpOCTb BHXXEHHS 37EKTPOHOB MEX/Y 3EKTDPONAMH B IHOE AOXOLHUT 10
10¢ kM/c, 2 B METaIIMYECKNX TIPOBOHUKAX aHOAHOM LIENH CKOPOCTb HAIIPABAEHHO-
IO ABUXEHAs 21EKTPOHOB He GoJee foJeil MunuMeTpa B cexyHay. OniHaKoBa au
CHJIa TOKa B JlaMIle H B IIPOBOXHUKAX, COCTABIAIONINX aHOAHYIO Lenb. (Cura moxa
odunaxosa)

8. DNeKTPOHHKII TyYOK IIPOXOIUT MEXKAY ILTaCTHHAMY KOHIEHCATOpa TyTh 50 MM
# TIPH 3TOM OTKJIOHseTcs Ha 10 MM. KakoBa ropH30HTaJIBHAS COCTABJISIONIAA CKOPOC-
“TH 3JIEKTPOHOB, €CJI HAIIPSXKEHHOCTD 3IEKTPHYECKOTO II0J17 MEXAY IIaCTHHAMH KOH-
nencaropa 15 kB/M? (5,7-10° m/c)
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9. DeKTPOH BIeTAET CO CKOPOCTHIO 6107 M/C B NIOCKHIY KOHACHCATOP MapaLeNh-
HO €T0 IJTacTHHAM. PaccTosiHie MEXRY NMIACTHHAMH 1 CM, ANTHHA KOHAEHCATODA S M,
Pa3HOCTB NOTEHUHANOB Ha IutacTHax 600 B. HaiiTh oTK/IOHeHuS aNeKTPoHa cpasy 3a
AACTHHAME KoHeHcaTopa. (3,710 M) '
JomManiuee sagaHHe

11. 124, 125.

Ypok 130. dnexrpryecknii TOK B 31eKTPONUTAX. JaKOH IAEKTPOIH3A
lleJlb.' BHACHUTD, KaKHE YaCTHI[H ABJIAKOTCSA HOCHTEIAMH TO}(A B 3JIEKTPOJIHUTAX.

Xon ypoka

1. TloBTOpenue H3y4eHHOTO

1. Kaxue 4acTHIIH SBAAIOTCA HOCUTENISIMM TOK2 B Ta3ax?

2. Kak onu monyyatorca?

3. YeM OTIHYALTCSA CAMOCTOSTENLHE Pa3PAX OT HECAMOCTOATENBHOTO?

4. 3a cuer Kakux HaKTOPOB NOIEPKUBAETCA CAMOCTOSTENBHEI Pa3psia?

5. Kaxue BUAH caMOCTOATENBLHOTO Pa3pa/ia BEI 3HaeTe?

6. Yro Takoe 1rasMa? .

7. [IpuBenHTe IPHMEDH BEINECTBA, HAXOMAMETOCS B COCTOSHUH [LTa3Mbi?
II. Camocrostenbuan pabora

(CM. paszien «CaMOCTOSTENIbHEE U KOHTPOJIbEbIE PabOTEI».)

Omeemvi:1.5,2.B,3.A,4.B,5.5,6.B,7.5,8.T,9. A
ITII. U3y4enue HOBOro MaTepnana

Jxcnepumenm

"K vcrouHuKy TOKa IPHCOS/IMHAM HOCNEA0BATENBHO nauny U 9IEKTPONUTHYECKYIO
BaHHY C IHCTHUTNPOBAHHON BOZOM, B KOTOPYIO OITyHIEHH! 3NeKTPOJEL. 3aMI(HeM 1ens.
Jlamita He.ropur.

Jlo62BuM B BoAy Kakylo-HUBYIb cOMb (MEAHEI Kyniopoc). JlaMita 3aropuTes.

PaccMoTpeB yronbHuIe 3NEKTPOXBI, OOHAPYXUM XapaKTeDHHH KPacHAIH 1BET
{mexs). [Ipu npoTekanuy TOKa Yepe3 PacTBOP 3/IEKTPOJIMTOB BMECTE ¢ 3apPAAOM Bee-
ra nepeHoCHTCA BemecTBo. (Dnektponus.) HocurensaMu Toxa B 3TUX IPOBOAHHKAX
SBASIOTCA HOHHL. B pacTROPaX 3/1€KTPONUTOB BCErla COAEPKUTCA HEKOTOPOE YHCTIO
HOHOB. EcTi TQKa HeT, OHH ABHraloTcA GeCIOPAADYHO, HO B 3JIEKTPHYECKOM IOJIE 10~
JIOXHTENbHblE HOHK — K KATOAY, OTPHUIIATENIbHAIE ~ K AHOAY.

Jlns pacTBOpPOB 3/MEKTPONNTOR CIIPaBe/UTHB 3aKoH Oma.

T1pu 3exTpONY3E MPONCXONMT BhLAETIEHNE BEIECTBa.

IAT
C= mAL * TAE B — MOMAPHAS MACCa; D — BANEHTHOCTD; N, — 4HC/I0 MOHOB, JOCTHT-
MHX JNEKTPOAR; M, - MACCA OFHOTO HOHA; Q,; — 3aPAJ OHOIO HOHA; K ~ 3NEKTPOXVMU-
YecKuil IKBUBAJIEHT M 3aBUCHT OT BEIIECTBa.

Aq In

”'="’m‘Nr;’"oi=_ N=—F=——;q,=n€; m= IAt; e-N,=F.
N, G i nen ,

F — uucro (Dapa,ueﬂ;

F=9,65+ 10 Kn.

Jlna Bugenenvs 1 mons Heabxoaumo 9,65 » 104 Ka.

OTcrona MOXHO HaifTH 3apX 31€KTpOHa € =—E A
m-nN,
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Hpumenenne 33eXTPOANIA

1. TansBanoCcTeTHSA (HHUKEAUMPORAHEE, cepebpene).

2. lanspanonnacTixa (uaroronsenne xomi) 1838 r. B. C. SIxo6n.

3. ImexTpoHaTupanue.

4. NpomutmneAHnt C110cO5 NOMYYEHHS KACIOPOAA H BOXOPOSR.

5. Ouncrka MeTasnoB, NONYYeHHHX NP BHIJaBKe U3 PYAH, OT NPOYUX NpH-

mMeceH.

6. InexTPONONHPOBKA NOBEPXHOCTEH.

1. MosTopeute H3YYEHHOIO

1. IloueMy uncras BoAa He HPOBOANT IEKTPHYECTBO?

2. MoueMy CTaHOBHTCS TPOBOTHHKOM TIPH PACTBOPEHHH CONH?

3. Y7o Ha3wIBaeTCA INEKTPOXHMHYECKHM IKBHBAIEHTOM ?

4. Kax WoXHO OnpefeanTh 3apsj SNeKTPoRa?

IV. Pemenne 3aay

1. Ipu cepeGpennn uafesns Ha KaTofe 32 30 MHHYT OTIOXHAOCH cepebpo Matcoli
4,55 r. OnpesiensiTe CIUTY TOKA ITPH ajteKTposnse. (Omeem:1=2,26 A)

2. CxoJbXO HHKENA BHASNWTCA IPH MEKTPoiuae 3a 1 yac npu cire Toxa 10 A,
€CHH H3BECTHO, ITO MOJiSpHad Maoca Hukens 0,0587 xr/Mods, a BaieHTHOCTL D = 27
(Omsem: 11 1.)

3. Ipu anextposmae pacteopa ZnSO, , 6rna saTpayena ageprus 20 rBr.u. Ompe-
JIeTIHTE MacCy BHIAETHBINETOCH IIMHKA, &CJTH HAIPAXKEHAE Ha 3akuMax Baniu 4 B. (Om-
sem:61271.) )

4. OnipezsienuTe Maccy cepe(pa, BEIEHBINETOCA Ha KaTO/ie HPH 3NeKTPOJiMae a30T-
HOKHCJIOrO cepebpa 3a BpeMs 2 1aca, eciM K BaHHe NPHIOKeHO Hanpsbxenue 1,2 B, a
conporuBienne bannn 5 OM. (Omsem: m = 1,91.)

5. Onpenennte TONMMHY CIOS MEJH, BHACAHBIIEHCS 33 5 YaCOB ITPH ANEKTPONM3E
MEHOTG KyIIOPOCa, ECN IAOTHOCTS Toka 0,8 A/mm?, (Omsem:h =53 ¢ 1065m.)
Domanmusa pabora

1. 122, 3agauya 7-8 Ha. 317,

Ypok 131. Pemenne 3aaay, dnexrpoan3. Jaxoust Mapanes
Heav: nayauTs IPAMEHAT Ha MPAKTHKE TEOPETHIECKHE SHaHHA.

Xon ypoka

1. Pemenne 3anay

1. Haifru nocrosmnyo (Dapazes, eclH ApH NPOXOXKAEHUH Yepe3 3MEKTPOIHTH-
YecKylo BaHHY 3apax Q=7348 Ka Ha karofe Beienunacs Macca 3os01a m=5 r. Xumu-
gyecknit sxBaBanenT 3070Ta A=0,066 Kr/Moums. (9,65-10¢ Kn/monv)

2, AMyiepMeTp, BKIIIOYEHHbIH NMOCAEIOBATENBHO C 3AEKTPOMUTHIECKOH BanHoi,
nokaatsaer Tox I~1,5 A. Kakyio nonpaeky Hano BHECTH B TIOK23aHMSA aMIIEPMETPa,
ecau 3a Bpemst t=10 MUH Ha XaTole OTROXHAACH Macca Mead m=0,316 r? Dxexrpoxu-
Mirseckuit axpuBaneHT Mexu k~3,3-107xr/Kn. (0,1 4)

3. J{na cepeGpenns 10XeK Yepes pacTBOP o cepelpa B TeyetHe BpeMenH t=5 u
npomyckamu 1ok I=1,8 A. KatozoM ciryxat n=12 noxex, xaxAad B3 KOTOPHX HMeeT
womaxs ropepxuHocT S=50 cv?. Kaxoih Tommunw caoli cepe6pa OTIOXKUTCA Ha JOX-
Kax? Momapras Macca cepefipa m=0,108 Kr/m0b, ero BaATEHRTHOCTb =1 H NOTHOCTH
r=10500 xr/. (58 mxm)
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o r?ﬂw'c-

i 4. Haitu Maccy BugesmBIIeHcs Me/iH, €CTH LIS e€ TIONY4EHUS 3NeKTPUIeCKUM
£nocoboM 3aTpaueHo W=>5 kB1-4 aiekTpopHepray. INeKTPOAN3 IPOBOAUTCH HPH Ha-
fipaxenuu U=10 B. KILJ] ycranoBgu 75% (0,445 x2.)

5. Kaxoii 3aps IPOXORUT Yepes pacTBOp cepHoi kucaoTH (CuSO,) 3a ppems t=10
£, €CTTM TOK 32 3TO BPEMst PaBHOMEPHO BO3pacTaer OT I,=0 o I,=4 A. Kakan Macca
MeJW BHAEAWTCA NPH 3TOM Ha KaTofle? DNeKTPOXMMHYECKUH 3KBHBAJIEHT MEXH
x=3,3-107 kr/Kn. (6,56 M2)

6. I1pu papMHUPOBAHUN MEH C IOMOIILIO 3EKTPONM3A K ITOCHEAOBATENLHO BRITIO-
YeHHRIM 3eKTPOJIMTHYECKUM BaHHAM, HMelolIMM ofmee conporueienne R=0,5 Owm,
nmonxeeneHo Hanpsbkerre U=10 B. Haltra Maccy uncroit Menu, Buaeaupmedcs Ha Xa-
TOAAX BaHHH 3a Bpema t=10 y, IJIC = 6 B. DnexkTpoxumirieckuii 3KBUBAIEHT MeIH
x=3,3-107 xr/Kn. (95 2)

7. IIpx aneKTpoaH3e BOAN Yepe3 3NeKTPOAHTHUECKYIO BaHHY B T€YeHHE BpEMEHH
t=25 mmn men Tok 1=20 A. Kaxosa TemnepaTypa BRAENMBIIEroCs KHCIOPOXA, ECJIH OH
Haxoxutca B o6beme V=1 1 nox nasnermeM p=0,2 MITa. MonsapHas Macca Boas
m=0,018 kr/Mons. DrexTpoxUMITIeCKR i IKBHBATERT XucKOpoa k=§,29-10° xr/Ka.
312K)

&. OpH ANEKTPONUTHIECKOM CIOCO6e MOMYIEHHS AMIOMHHWS HA EZMHULY MACCH
pacxoxyerca W =50 kBr-4/Kr. DNeXTponHa NpOBOANTCS MPH HATIPSKEHAH U~162B.
Kakum Gyger pacxon anexTpossepriun W, Ha eXAHMILY MAacChl IPH HAlIpAKEHHH
U,~8,1 B?

Vpox 132. JlaGopaTtopuas paGora «Onpezaeneune 3n1eMEHTapHOIO 3apsa

) METOIOM JJIEKTPOIH3a»

O6opydosanue: anBEAPHIECKHI COCYA C PACTBOPOM MEAHOTO KYNOPOCa, MEHEE
3JIEKTPOJIE, BECH C THPSIMH, aMIEPMETP, HCTOYHHK [TOCTOSHHOTO HanpsuKeHHA, YacH,
PeoCTaT, K04, 3IeKTPHYeCKast [LIMTKA, COeAHHHTENbHbIE NPOBOJA.

Xo00 pabomw

1. PemmmTe 3an2a4y.

{Ipu mponycKkaHMd Yepe3 pacTBOP MEAHOTO KYTIOPOCa TOKA
I 3a Bpemsa t Ha KaToe BRAERINCH MeAb Maccol m, Macca 4
ORHOTO MOHA MM M, BANEHTHOCTL n. YeMy paBeH sieMen-
TapHslif 3apaa e ?

2. Vcnionb3ys BecH, HaliiMTe Maccy m, 3/1€XTPOxa, KOTo-
puiit Gyner xaTonoM.

3. ColepuTe anexTpraecKyio itens (puc. 209). |

4. 3anonuuTe Ta0MANY:

- Puc. 209
m)mx| me| Mc )| LAJRa/K | n mm

1200 2.1,06-10%

5. Bo BpeMs 3KCnepHMENTa CTapaiTeCh OJANEPXKBATE CHIIY TOKA B LIEMH MOCTO-
annoii (1, O).
* 6.ITepe HOBTOPHLIM BIBEIHBAHYIEM KATO/2 (TI0CJIE OKOHYAHVA 37IEKTPO/N3A) ONI0/IOC-
{ HArTe €10 Boziol | BricynmMTe. Maoca ryiemvsmedics Memw Gynet pasia m = m, — m,.
i 7. BocnonbaopaBoiMch hopmy o, noayyeHHON B Hagane paGoTH!, BRIYHCAHTE 31€-
MWEHTapHKIH 3apan.
8. Cnenaitte BrIBOA.

o g, vy



PA3AEN I

MNOYPOUYHbLIE PA3PABOTKU NO ®U3IUKE
K YYEBHUKY B.A. KACbAHOBA

BBEAEHUE

¥pok 1. Yro uayuaer ¢puauka. Opransl YyBCTB KaK HCTOYHUK MR OpMa-
M 06 OXPYXAIOINEM MApDE
(Cwm. ypok 1, MakumeB)

¥Ypok 2. IxcnepaMent. 3axou. Teopua. @uanueckue Moemm
(Cwm. ypok 2, Msikmmes)

Vpok 3. Unes atoMnama. PynaaMenTanbabie B3auMonelicrans
(Cwm. ypok 3, Fpomos)

Vpox 4. CumMeTpna u pHIHYECKHE 3aKOHRI
(Cwm. ypoxk 27, IpoMoB)

Vpoxk 5. Exunmmu ¢puanaeckux BeIHunH
(Cwm. ypox 4, Tpomos)

MEXAHUKA
KUHEMATUKA

Ypok 6. Tpaexropus. Jaxon geuxenns. Ilepememenne. ITyrs
(Cw. ypok 3, Makumes)

Vpoxk 7. Bexropa u JiHHelinble ONepanuH HaJl HUMH
(Cwm. ypok 4, Msixnmes)

Vpox 8. IIpoexnuna BEeKTOPOB
(Cwm. ypox 5, Msixumes)

Vpox 9. Pasnomeproe npamonnnelinoe qpuxenye
(Cm. ypox‘ 6, Msakumes)

Vpok 10. JIa6opa'ropﬂan pa6oTa «Hayyenne papHOMEPHOTO JBIKEHHSA>
(Cwm. ypok 7, Msixmnes)
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Ypox 11, Pemenne 3axa4 no reme <PaBHOMepHOE IBHXKECHIE>
(Cwm. ypok 8, Makumies)

¥Ypok 12, Cpeannas ckopocts. MIHOBEHRas CKOPOCTD.
OTHOCHTE)IbHAN CKOPOCTD
(Cwm. ypok 9, Msixumen)

¥pok 13. Pemenne 3agau4 no TeMe <«CpeaHas CKOPOCTs,
Cnoxenne ckopocreit»
(Cwm. ypok 10, Maxumenr)

Ypox 14. lIpamouneifHoe IBHXEHAE C TOCTOSHALIM YCKOPEHHEM
(Cm. ypok 11, Msaxumes)

Ypox 13. JlaGopaTopnas pa6ora <Onpesenenne yCKOpeHHs Tena NpH
PABHOYCKOPEHHOM /BRMKEHHH>
(Cwm. ypok 12, Maxumes)

¥Ypok 16. Ceobonnoce nanenne
(Cu. ypoxk 13, Msaxumen)

Vpox 17. Pemenne 3anay no TeMe «Cso6onaoe nanennes
(CM. ypok 14, Msxumes)

Ypox 18 JlaGoparopuas pa6ora «Onpexgeneuue ycKopesns
cBoGoaHoro naieEns >
(Cwm. ypok 15, Makumes)

Ypox 19. Ipadpuueckoe ouncanne cBOGOXHOrO MaAEHHUs
(Cwm. ypok 16, Maxumes)

VYpok 20. Pemenne rpaduyeckux 3aay
(Cwm. ypok 17, Maxumes)

VYpok 21. Baamcrayeckoe ABHKEHNE, TPACKTOPHA H CKOPOCTb IpH
6aLTHCTHYECKOM ABIOKEHHH
(Cw. ypok 18, Msakumes)

Ypok 22. YpOoK-urpa IO KHHEMATHKE
(Cm. ypok 19, Msxumes)

Ypok 23. Pemenne 3a7a¥ 0 KHHEMaTHKe
(Cwm. ypok 20, Msikumes)

Vpok 24. Konrponsaas paGora
(Cwm. ypok 21, Maknmes)

11 B. A. Bonkos, 10kn.
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KWHEMATWKA BPALLIATENIbHOIO ABMXXEHUA

Ypok 25. PaBEOMepHOE ABWKERNE HO OKPYKHOCTH
(Cm. ypok 22, Maxumes)

Ypok 26. IlocTynareabHoe H BPAIMATEABHOE ABMKEHHE TBEPAOrO TENa

(Cwm. ypok 23, Msakumes)

Ypok 27. Pemenne 3a3a4 HO TeMe </[Bibkenne Tej1a IO OKPYXHOCTHY

(Cu. ypok 24, Maxumes)
AVNHAMMWKA

Ypok 28. Hpuauun otHocureasnocTh lamines
(Cm. ypok 25, Maxumes)

¥Ypox 29. 3axoan HeioTona
(Cu. ypok 26, Msikumien)

Ypox 30. HuepraOCTS B Macca Tex
(Cw. ypok 27, MsxumeB)

Cnbl B MEXAHUKE

¥Ypox 31. Cuna ynpyrocru
(Cm. ypok 28, Msakumien)

Vpox 32. JIaGopaTopuas pabora
<Haxoxnenune koadpanuenrta Tpenanss
(Cum. ypok 29, Msaxumes)

¥poxk 33. Cuna Tpenna
(Cm. ypok 30, Maxumies)

Vpox 34. JIaGoparopuasn paGora
<H3amepenne koadPpunuenTa TpeHnss
(Cwm. ypok 31, Msiknmes)

Vpox 35. IpapuTannonnas cana
(Cwn. ypok 32, Makumes)

Ypok 36. Cuna tsiectn. Bec Tena
(Cwm. ypok 33, Msaxnmes)

Ypox 37. /IpuxeHne TeJa B F(PAaBHTANHOHHOM HoOJ€
(Cw. ypok 34, Maxumes)
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Vpok 38. Ypok-urpa <3¢ dextn n3aumonehcraug»
(CM. ypoxk 35, Maxumes)

VYpoxk 39. Ilpumenenne 3axonos Holorona.
Pemenne 3a13%
(Cm. ypok 36, Msxumes)

VYpok 40. Pemenne 3ana4 no reme «3axonn! Holotona»
(Cm. ypok 37, Maxumes)

Ypok 41. Jla6opa’r§pnaa pa6oTa </IBiKeHHe Tesa IO OKPYXHOCTH NoJy,
AelicTBHEM CHIN TAXKECTH H YIPYTOCTH>
(CwM. ypok 38, Msaxumes)

Ypok 42. Pemenne 3a7a4 0o TeMe <«3akonn HbroToHa»
(Cwm. ypok 39, Maxumes)

Vpok 43. Kourpoabuas paGora
(Cw. ypox 40, Mskuunies)

3AKOHbI COXPAHEHUA

¥Ypoxk 44. UMnyanc MaTepuaibaoll TOYKH. 3aKOH COXPaHEHHS HMITY/IbCa
(Cm. ypox 41, Maxumes)

VYpox 45. Pemenue 3ana4 0o reme
+«3aKOH COXpaHEHHS HMITYIbCa»
(CwM. ypok 42, Maxumes)

Vpox 46. PaGora cinbl
(CM. ypok 43, Msakuines)

Ypox 47. llorennuanbHas 3A€Prus
(Cwm. ypok 44, Maxumes)

¥Ypok 48. KnneTnueckas sHeprun
(Cwm. ypok 45, Makumes)

Ypok 49. MomuoCTh
(Cwm. ypox 46, MskumeB)

Vpok 50. 3akoH coOXpaHeRus IHePrHH
(Cwm. ypox 47, MaxumeB)

¥pok 51. Ta6oparopras paGora «Onpesenenne ycKOpeHHS IAPHKA HA
aaGoparopaoM xenobe»
(Cwm. ypok 48, Msaxumes)

11

=y
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¥pox 52. Jla6oparopHas pa6ota «OnpenesensHe BbCOTh IOXbeMa CHAPS-
Ia IIpH BepTHKAALHOMH cTpennbes -
(CwM. ypok 49, MsixumeB)

Ypok 53. Pemenne 3asa4 1o TeMe «3aKoH COXpaHEHHs JHEPTHH»
(Cwm. ypok 50, Msixnmes)

Vpok 54. JlaGopaTopuas pabora «IIposepka 3aKoHa coXpaHEHHs] SHEPTHH
NIpH AefiCTBHH CHJIKI TASKECTH M YIIPYTOCTH»
(Cwm. ypok 51, Msixumes)

Ypok 55. KortpoabHas paGorta
(Cwm. ypok 52, Msaknuies)

Vpok 56. PasHoBecHe Tex
(Cwm. ypox 53, Msixuiues)

Ypoxk 57. MomenT cunnl. Bropoe yciosue
paBHOBECHA TBEPAOTO Teja
(CM. ypok 54, Msixumes)

VYpox 58. Pemenne 3xcnepHMEHTANBHBIX 33712y
(Cwm. ypok 55, Msikumes)

Ypok 59. Pemenue 3anay. Crarika
(CwM. ypox 56, Msixumes)

Vpok 60. Kontponsuas paGota no Teme «CraTukas
(Cwm. ypok 57, Maxumes)

Vpox 61. Jlunamuaxa cao6oxamnx KoneGammit
(Cwm. ypoxk 56, IpoMoB)

Ypbx 62. KoneGatennnaa cucreMa noj AccTBEM BHEIHHAX CHUI
(Cwm. ypoxk 57, I'pomoB)

Vpoxk 63. Bumyxnennnie xoneGanus. Pesonanc
(Cwm. ypok 58, I'poMoB)

¥pok 64. Crpoenne atoma
(Cwm. ypok 58, Msxumies)

Ypok 65. OcHOBHbIE NONOKEHAA MOAEKYIAPHO-KHHETHYeCKol TeopHH
(Cu. ypox 59, Msixumes)

Ypok 66. ArperaTHbie COCTOSHHS BellECTBa
(Cm. ypok 60, MsixvmeB)



.
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Ypox 67. Pemenne 3anay
(Cwm. ypok 61, Maxumes)

Ypoxk 68. Pacupenenenye MOJIEKYJl HE€anbHOTO Ia3a
B IPOCTPAHCTBE 3a71aY
(Cu. ypok 62, MaxunieB)

Ypok 69. Pacupesiesenue Mojexya HACaTbHOTO Ta3a 0O CKOPOCTAM
(Cwm. ypoxk 63, Maxuines)

Ypox 70. Teﬁnepa‘xypa
(Cm. ypok 64, Maxnmes)

¥Ypok 71. OcnoBHOE ypaBRCHHE MOJCKYIPHO-KAHETHUECKO TeopHH
(Cm. ypok 65, Msxuines)

¥Ypok 72. pemenne 3agay
(Cwm. ypox 66, Makuiner)

Ypok 73. Ypanuerue Kinanelipona-Menaeneesa
(Cwm. ypok 67, Msikuiuesn) )

Ypok 74. Haonponeccw
(CwM. ypok 68, Msaxumes)

Vpox 75. JlaGoparopran pabera
<«Onpenenenne aTMoCPEePHOTO JABICHHAS >
(Cwm. ypok 69, Maxumes)

Ypok 76. 3auer no TeMe «MoJieKyNSpHO-KHHETHYECKAaA
TeopHus HAealbHOIO ra3as
(Cu. ypok 70, Maxumen)

Ypok 77. PenieHue 5KCOCPHMEHTANLHRIX 327124
(Cwm. ypok 71, Msaxuimes)

Vpox 78. Korrponbuan pa6ora no reMe «Monexynspaan pusnxas
(Cwm. ypok 72, Maxuinen)

" Vpox 79. Buyrpennss suepras
(Cwm. ypoxk 87, Makuines)

Vpox 80. PaGora raza npu Haonponeccax
(Cm. ypok 88, Maxumes)

¥Ypok 81. KommuecTro TennoTs
(Cm. ypoxk 89, MaxumeB)
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Vpok 82. Pewennre axcnepHMeRTATHHBIX 3818Y
(Cm. ypox 90, Makumes)

Ypok 83. Pemenue 3azay
(Cw. ypok 91, Maknmes)

Ypoxk 84. I 3aKoH TepMOIHHAMMKH
(Cwm. ypok 92, Msikunien)

Vpox 85. Tewropnie ABMTATENH
(Cwm. ypox 93, Maxumen)

Ypox 86. Bropoit 3akoH TepMOAHHAMHKH
(Cw. ypok 94, Msakumes)

Ypok 87. 3auer no Teme «TepmouaMuKas
(Cu. ypok 95, Msixumes)

Vpok 88. Kontpoasuas pabora no reme «TepMomgnuHamMuKkas
(Cwm. ypox 96, Maxnmes)

Ypox 89. (Dasosuiit nepexon Nap—KHIKOCTh
(CM. ypoxk 97, Makumes)

Vpok 90. JlaGopatopuas paGota «Onpeienense yAeIbHOK TELIOTH
napooGpasoBanus BOALI>
(Cum. ypok 98, Msaxnmes)

Ypox 91. Henapenne 1 KoHAeHCAIAS
(CM. ypok 75, Makumes)

Ypoxk 92. Hacumenuntit nap. Biraxnocrs Boanyxa
(Cwm. ypok 76, Maxumes)

Vpoxk 93. Kunenue xuaxoctn
(CM. ypok 77, Msixumes)

Vpox 94. [loBepxHOCTHOE HATKEHHE mmlcocm
(CMm. ypok 78, Maxuuies)

Vpox 95. JlaGopaTopHas paGota
<Hccnenonanye 3aBRCUMOCTH KopUIMEHTa I0BEPXAOCTHOTO HATAXKE~
HHSA KHIKOCTH OT TEMIEPATYPh! H NIPHPOAK IPaHAYAIRMX Cpesi»
. (Cwm. ypok 79, Maknmes)

Ypok 96. Pemenue 3anay
(Cm. ypox 8), Makumes)
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¥pok 97. CTpyxrypa TBepABIX TEN
) (Cwm. ypoxk 81, Makumes)

¥pok 98. JlaGoparopuas pabora
<«Hayuenue 06pasios TBepabIX TEN>
(Cwm. ypok 82, MsaxumeB)

Vpok 99. Mexauameckue caoficrsa Ten
(Cw. ypox 83, Msixumes)

¥Ypok 100. Kpucraumzanus v InaBtenHe TBEPABIX TEJN
(Cu. ypok 84, Mmcumea)

Vpok 101. JlaGoparopnan pabora
<«H3amepenne
yAeNbHOl TEN10eMKOCTH BEIECTBa »
(Cwm. ypok 85, Mskuines)

Vpok 102. KorTpoabnaa pa6ota no reme
<ArperaTansle COCTOSHHA BENIECTBAY
(Cwm. ypox 86, Maxumes)

¥Ypok 103. PacupocrpaneHHe BoJH B YApyroii cpene
(Cwm. ypok 59, TpoMoB)

Ypok 104. Ileproaueckre BOMHM
(Cwm. ypok 60, IpomoB)

¥Ypox 105, Crosrune BogHN
(Cwm. ypox 61, Tpomos)

Vpox 106. 3pyxossie Bomi. Bucora, TeM6p, rpomcoﬁ 3ByKa

(Cm. ypok 62, IpoMoB)

Ypok 107. «Konokona, KoJn0KoMA...»
(ypok-Beuep mo Teme «3BYKOBbIE BOJHBI» )
(Cwm. ypok 63, TpomoB)

Vpok 108. KorTponsnas paGora no teme
<«MexannieckHe H 3PYKOBLIE BOJHBI»
(Cwm. ypox 64, Ipomon)

Ypox 109. IlocTyaary ciennAIbHON TEOPHH OTHOCHTENbHOCTH
(Cwu. ypoxk 65, IpomoB)

Vpok 110. OTHOCHTELHOCTS BpeMEHH
(Cwm. ypox 68, IpomoB)
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Ypox 111. 3ameznnenne BpeMeBH
(Cwm. ypok 67, Ipomos)

Ypok 112, PensaTuBuCTCKHIL 3aK0H CN0XKeHHsA cKopocTelf
(Cwm. ypox 68, Tpomos)

Ypok 113. BaauMoCcBA3L MACCH H 9HEPIHH
(Cwm. ypox 69, Ipomos)

¥pok 114. KorTponsras paGora no Teme
<PensgruBucrckan MexaHnKas
(Cwm. ypox 70, Ipomos)

SNEKTPOCTATUKA

Ypok 115. dnexrprveckuit aapax
(Cwm. ypok 97, Msikumesn)

Ypok 116. 3axonr Kyaona
(Cwm. ypok 98, MsaxumeB)

Vpox 117. Pemenue 387124 no TeMe <3axon Kyaouas
(Cw. ypok 99, Maxumes)

Ypox 118. Haupa:xeHHOCTs 2REKTPHYECKOTO NONS
(Cwm. ypox 100, Msaxumes)

Ypok 119. Jla6opaTopnan pabora 4Onpéneaemle HanpaBJieHAA BEKTOpa
HANPAXKEHHOCTH AEKTPHYECKOro HoAss
{Cwm. ypok 101, Msaxumes)

Ypox 120. Pemenne 3aa4
(Cwm. ypok 102, Makumen)

Ypox 121. Konrponsuas pa6ora no TeMe
«CHBl 31eXTPOMArHHTHOTO B3aEMOieHCTBAS
HENOJBAXKHAIX 3APAJOB>
(Cwm. ypok 103, Maxumes)

Ypox 122, Pa6oTta cii 31€KTPHYECKOTo oS
(Cwm. ypok 104, Msaxumes)

¥Ypox 123. [ToTesnuan sAEKTPAYECKOrO NOAS
(Cwm. ypox 105, Maxumes)

¥pox 124. InexTpuuecxoe nojie B BEMECTRE
(Cwm. ypok 106, Maxumes)
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Ypok 125. IIpoBoaEMKH H ARINEKTPHKH B 3NEKTPHUECKOM OJIE
(Cwm. ypox 107, Msaxumes)

. Ypok 126. drexrpoemKxocTs
(Cwm. ypok 108, Mskuiues)

Ypok 127, Jueprus 31EKTPHYECKOrO IO
(Cw. ypoxk 109, Maxumes)

Ypox 128. Pemenue 3ana4 no Teme <Konzencaropni»
(Cwm. ypok 110, Maxumes)

Vpox 129. JiaGoparopras paGora
«Onpenenenne eMKOCTH KOHAEHCATOpA
10 €10 reOMETPHYECKHM Pa3MepaMs»
(Cwm. ypox 111, Makumes)

Vpox 130. KorTponbnas pabora
(Cwm. ypox 112, Msaxnmes)



, PA3LEN IV
- CamocrofitenbHble

M KOHTPOnbHbie paboTbl

CAMOCTOATENIbHbIE U KOHTPOJIbHLIE PABOTbI
' K YYEBHUKY C.B. POMOBA

CamocTtoarensHas pabora (ypok 4)

Bapuant 1

1. Kakue gB1eHH OTHOCATCSA K GHU3NUECKUM?

1. Pagyra. 2. TToxenTenne THCTheB.

3. Ilagenue Kaneab JOXAS

2. Kaxum 06pa3oM nayyainch NepeyHCIeHHRE SBIEHUS?

1. 3amep3aHue 3MMOIl BOAR B NPYAY. 2. BoAa B CTekAAHHO#H K0A6€ TOMELIEHA B
XOJIOAWILHYIO KaMepy, IONyYeH U H3y4eH nef, obpasosasmmuiics B koabe.

3. 3eMna npuTArHBaeT K cebe Bee Tena. UeM sBMseTCS IPOLece MafeHus g6710-

Ka C BETKH Ha 3€MJII0 TIO OTHOLIEHHIO K SBJICHMIO TIPUTSIKEHHSA?

A. HeaasucumuMm nponeccoM. B. DuanueckuM ssnenuem.

B. Onurasim daxtom. I puunioit. . Crencreuem

4.YT0 N3 HEPEUHCIEHHOTO ABNAeTCA GN3HIECKHUM TENIOM ?

1. ¥pax; 2. Boaa; 3. Horn

Bapuakr2
1. Kanke apneHus He 0THOCATCA K GH3WYECKHM ?

1. Bpauenue JIyan sokpyr 3eMan. 2. Tunenue conoMsl. 3. O6pasoBaHue Ka-
TENb POCH ’ .

2. KakuM 06pa3soM U3yvaInCch epeIrCIeHHBIE ABIEHUA?

1. JIysa naxoautca Mexxgy Connnem u 3eMieit. IIpoucxoant saarmenue Coi-
Hia. 2. Jlyna nonanaet B rexs 3emin. IIponcxonut 3aTMenue JIyHEL.

3. Ilpu HarpeBaHHH BOCK IUIaBHTCA. YeM gBIIsfeTCA MpoLece HarpeBaHUA 1o OT-

HOMIEHHIO K Npolleccy FUTaBJIEHUs BOCKA?

A. [Ipnuunoii. B. CaepcrsueM. B. OnniTHM dakToM.

T: HeaaeucamuM nponeccoM. 1. DusnueckuM sBaensneM

4.Yrt0 U3 NepeYnclieHHOTO ABAseTcs GU3WIECKHM TEIOM?

1. Camonner. 2. Paccaer. 3. 3onoto
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KonTponbHas paGoTa 1o Teme
<«Mexanyyeckue H 3BYKOBhIe BOJHLI» (YPOK 64)

Bapuasr 1

1. Kaxue 13 nepeunCAeHHBIX HIKE BOJH He SRJISIOTCA MEXaHYeCKAMH ?

A. Bonmel Ha Boze.

B. 3ByKOBHE BOJHH.

B. CBeToBHE BOJHHL

Il Bonnu B mmype.

JI. Boassl, cosnasaeMbie BCTAIOMHMH Ha 'rpu6yﬂax bonenbIuKaMu.

2. [Ipsamoil 1 oTpaxeHHNt HMITYABCH NEPEMEIAINTCA HABCTPEYY N0 BEPEBKe
CHMMETPHYHO OTHOCHTENBHO oTpeaka AB. KakoBa dopma Bepesku B MOMEHT, Kor-
aa 06a uMImysca 6YAYT HAXOAUTHCA Ha oTpeske AB?

e m e —— 3¢

3. OTHOmWeHKe aMILIMTY L IBYX BOJH 1 : 2, 3HEPTUH BOJIK OTHOCATCS APYT K APY-
Iy Kak: '

;—-n-h;-
® & I

1
.2
4. KakoBa CKopoCTb paclpoCcTpaHeHusi BOJHEL, €CH JTMHA BONHK 2 M, 3 4acTo-
Ta 200 In?

A. 100 M/c; B. 200 M/c;

B. 300 M/c; T 400 M/c;

. 500 M/c

5. YpoBeHb NHTEHCHBHOCTH 3BYKa B xabuxe aBroMobuns 79 16. Kaxosa nn-
TEHCHBHOCTD 3ByXa B Xabune?

A. 10 Br/m?; B. 106 Br/M%;

B. 107 Br/m3T. 102 Br/m%

I. 102 Br/m? -

y

A
'-'30:

A.
B.
B.
r
A

e ————————————
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Bapuant 2

1. B cTpyHe Bo3HuKaeT cTos9as BoNHA. [LiHHA najatomeil 1 OTPaKeHHON BOT- |
Hil — /. Kakoso paccrosne MeXIy COCERHAMI y3namMu? |

A l/4B. 12

B.LL2L]L 4! |

2. Hpumoﬁ H OTPaXXKeHHRIH HMITYJIbCH NePeMENAloTCs HABCTPEUy N0 BEPEBKE |
CHMMETPHYHO oTHOCHTeNAbHO Touku K. Kakylo popmy uMeer Bepesxa B MomenT |
BpeMenY, Korja Touk# A 1 B okasumsalores B Touke K? |

V
_ /X A
L K \/ M

%

,..
=
2

23 B.L K M
B.L M
K
L L M
—
‘ll_L M
K

Puc. 12
3. Kaxyio ¢popmy 6yAeT MMeTh BepeBKa M3 3a%ayH 2 NOCTe NPOXOKAEHUSA MM-
IyAbCaMu ToukH K?

w 2
é “
zj
Z

=

ll"‘

Z

4. YactoTa ssykoroit Boauu 800 't CxopocTs 38yka 400 M/¢. Halinure mavny i
BOJIHEL :

A.05mM;B. 1 M;

B.15ML2M;

A.25uM

5. YpoBeHb HHTEHCHBHOCTH 3ByKa B 6nbymoTexke 30 1B. KakoBa MHTEHCHBHOCTD
3ByKa B 6u6anoTeKe?

A. 10'° Br/m% B. 10° B'r/m2

B. 10 Bt/M% L. 107 Br/M%

L. 10 Br/w?

|
|
I
|
|
|
|
|
|
|
|
|
|
I
|
|
|
I
I
|
|
Puc. 13 :
|
|
I
I
I
!
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. KonTtpommaas paGora no Teme
<«Peanrusucrckas Mexanukas (ypok 70)

1. Ecnn aneMeHTapHasi YaCTHIIA ABHXETCS CO cxopoc-rbxo CBETa, TO ..

A. Macca nokos 4aCTHIb paBHa HYJIIO.

B. Yacruma obnagaer aIEKTPHYECKHM 3aPSAOM.

B. Ha yacTuty He JeHCTBYeT IpDaBHTAIMOHHOE NOJIE.

. YacTnua He MOXET PaclafaTbes Ha APYrue YacTHLIbL.

. Yactuiia MOXeT YBEJIHYHTD CBOIO CKOPOCTh.

2. Von, obaapatonmi ckopoctsio 0,6 ¢, HcnyckaeT GOTOH B HalIpaBJIeHUH, NIPO-
THBOINOJIOXXHOM CKODOCTH JIBHXKeHHS HoHa. KakoBa ckopocTs hOTOHA OTHOCHTE Db~
HO MOHa?

A.06¢;B.c

.B.08¢I.04c;A. 16¢c

3. C xocMuyeckoro Kopabas, yaarsouerocs ot 3eMau co ckopoctbio 0,75 ¢,
CTapTyeT paKeTa B HallpaBJeHHH ABMXEHHs Kopabis. CKOPOCTL pakeThl OTHOCH-
TeapHo 3emau 0,96 c. KakoBa ckopocTh pakeTs! OTHOCHTEILHO Kopabs?

A.0,7¢;B.0,75¢;

B.0,8¢E085¢; 4.0,9c N

4. C xaxo# CKOPOCTBIO JOJIKHA JIETeTh PaKeTa, 4ToGRl BpeMs B Hell 3aMeta-

|, nocb 83 paza?
¥ A.277.10°m/c; B. 2,8.108m/c; B. 2,83.108 m/c; T. 2,89.108 M/c; /1. 2,96.108 M/c

{ Bapuanr 1
|
I
I
|
|
|
|
|
|
|
I
]
|

| Bapuanr 2
1. Yon, nonyunsumii B yckopurese ckopocrts V= 0,8 ¢, ucryckaer ¢poToH B
| HaNpaBJeHHHA CBOEro ABMKeHHs. KakoBa CKOPOCTh (JOTOHA OTHOCHTEBHO HOHA?
|  A.18¢B.02c;
| B.¢I.09c; A.04c
l 2. /IBa nasepHbLIX MMITYJIbCA H3NYYAOTCA B BaKyyMe HaBCTpedy Apyr apyry. C
| KaKo#f CKOPOCTBIO OHH PacrpOCTPaHSIOTCS APYT OTHOCHTENLHO apyra?
A.2¢B.c;B.0,5¢;
| r15¢m.075¢
| 3. Ise ranaxrukn pasberaiorcst or ueHTpa BeeneHHON B IPOTHBONONOXHEX
| nampaBnexusX ¢ OxMHAKOBHMH ckopocTaMu 0,8 ¢ otHocuTenpHO Hentpa. C Kakoi
I CKOPOCTBIO OHY YAANSIOTCA APYT OT Apyra?
A.097¢B.0972¢;
Ik B.0974¢;T.0976 c; 1. 0,98 ¢
} 4. Paketa apuxercs co ckopoctsio 0,968 c. Bo ckonbko pas Bpems, H3MepeHHoe
| B pakere, oTAHyaeTcs OT BpeMelH, H3MEPEHHOTO 110 HENOABYKHBIM JacaM?
A. 5pa3; B. 4 pasa;
} B. 3 pasa; I. 2 paza; JI. 1,5 paza
| 5. Kaxkyto pabory (8 MaB) Hao COBEPUIMTD A/l YBEIHYEHHSA CKOPOCTH 2JIEKT-
pona ot 0,7 ¢ 10 0,9 c?
| A.046 MsB;B. 0,5 MsB;
* B054M:-)B'l'06MsB}.'[06M3B
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Kontpoasnas paGota: x
<«dnextpryeckuii 3apaA K 31eKTPOMATHHTHOe HoNey» (ypok 76) |

Bapwanr 1 I

1. 3apsxenHast yacTuiia Maccoif 2 - 10 r HaXOIUTCS B PABHOBECHH B OfHOPOHOM |
ANEKTPUYIECKOM T10JIe HANPSDKEHHOCTHIO 4 - 10° H/K01. Yemy pasen 3aps 4acTuIn?

2. DNeKTpoH co CKopocThio 5 - 107 M/C BiETaeT B OIHOPOZHOE MATRUTHOE MOJIE |
noz yrnoM 30° x munnaM MarauTHoMK nuaykiun. Halinute ciny, aefictayiontyio Ha I
3JIEKTPOH, eCIIH MHAYKINA MarsaTHoro noss 0,8 Ta.

3. Sinpo aToMa reawst, uMerommee Macey 6,7 - 107 kru aapsn 3,2 - 10 Ko, sreraer B I
OXHOPOAHOE MATHUTHOE TIO/Ie ¥ HAYWHAET JIBUTATHCS TI0 OKPYXHOCTH pasuycoM 1 M.
Muayxuua MarauTHOTO nons pasta 102 T, Paccuuraiite ckopocTs 3Toit yacTams. |

4. JNeKTpOH, NOMaJAA B OMHOPOJHOE MATHHUTHOE TOJie, NBHKETCA 110 HAIPaB- |
JIEHHIO CUIOBRIX TUHM. PaccunTaiiTe, yepe3 xakoi MpoMexXyTOK BpeMEHH CKOPOCTh |
3JIEKTPOHA CTaHET PaBHO HYJIO, €CJIM HaNpsKEeHHOCTH nona pasna 100 H/Ki, a
HAYATBLHAS CXOPOCTD 3NEKTPOHa paBHa 2 - 106 M/c. . |

5. B nunocksii KOHIEHCATOD MAPAJIEBHO €0 IIACTHHAM €O cKopocThio 3 - 107 |
M/c BIeTaeT 3nexTpoH. IIpw BhjeTe U3 KOHAECHCATOPA, OH CMEMAeTCA K ONHOM H3 |
nnacTux Ha 1,76 - 102 M. [{muHa Kaxao# MIACTHHE KOHEHCATOpa paBHa 3 M, pac- |
CTOSIHHE MeXJy HHMH PaBHO 2 CM, HANPAXEHHOCTD JIEKTPHYECKOro OIS, PABHA 2
- 10¢ H/Kn. Onpeznennre oTHOIIEHNS 3apsiAa 3EKTPOHA U €10 Macce. I

6. Mrmuka, 3apan koropoit paBen 10 MxKi, a Macca paBHa 1 Mr, BreTaeT B |
OAHOPOJHOE MATHHTHOE MOJIE U IBHKETCA 10 OKpyXHocTH. Huxykims Mal'HHTHO-x
ro nonst pasHa 1 Tn. Cxonbko 060poTOB cienaeT NhnUHKA 32 3,14 cekyHAN? |

Bapnayr 2

1. Kaxkoit 1o/15#a 6561Th HATIPSDKEHHOCTb OfHOPOJHOO AEKTPHYECKOIO 10N, YTO- I
61 HaxoAAMMIACS B TIOJE NOKOAIMHCA 3MIEKTPOH NONYWI yeKopeHue 2 « 101 M/c? |

2. B 0HOPO/IHOE MATHMTHOE TI0JIE BIETAET 3/IEKTPOH CO CKOPOCTHIo 4,6 100 M/ |
¢, HATIpaBJICHHE! MEPIEHANKYASPHO THHHMAM MarHuTHON mHAyKumn. Mnaykuna
MaTHHTHOTO 11014 paBHa 8,5 - 103 Ta. Paccuuraiite cuny, AefCTBYIONIYIO Ha S/€KT- '
POH B MarHUTHOM ITOJN€E?

3. Mexny 1ByMs NapaieIbHBIMA [UTACTHHAMH, BEPTHKAILHO PAacTIONIOKEHHBIMY, |
nonsemen mapyk Maccoli 0,1 r. TLmacTHEE 3aDsniceshl, M ripy HanpsikersocTi 45000 H/ |
K, nrapak oTKiI0HseTCA 0T BePTHKAIH Ha yrox pasHbiii 10°. Hafimure sapan mapm. |

4. IIpoToH BeTaeT b OAHOPOJHOE MATHHTHOE MOJIe, HHAYKLHS KOTOPOTO PaBHa I
3,4 - 10 T, nepneHAMKYAAPHO IMHUSM MATHUTHOH HHEYKIMHA CO CKOPOCTBIO 3,35 *
105 M/c. OmpenennTs paanyc KPHBHIHK TPaeKTOPHH 3JeKTPoHa. Macca mpoToHa I
1,67 - 10 kr, 3apsax rpotoHa pasen 1,6 - 107 Kor. |

5. B'OZIHOPORHOM 3/IEKTPHHEECKOM TIOJeE, ¢ HampspkerHocThio 3 - 108 H/Kn, am- |.
HHH HATIPSOKEHHOCTH COCTABJIAIOT ¢ BEPTHKANbIO yron 30°, Ha HUTH BMCHT IapHK
Maccoit 2 r, 3apsn ero pasen 3,3 MK, Haitty cuny HarsxeHuss HUTH, ecore: 1) TURHH |
HalPKEHHOCTH HAITPABJIeHH BBEPX; 2) IMHIH HATIPSUREHHOCTH HANPaRJIeHH BHU3,

6. JTBa 371eKTPOHA ABHXKYTCA IID OXPYKHOCTH B OXHOPOJHOM MATHUTHOM ITOJIE B I
ILIOCKOCTH, NMepNeHAuKyAspHEoil aiauaM nHaykauy nois. Haltxure otHomenue |
TIepHOAOB OGpaIlleHHA 3JIeKTPOHOB, eCTH KHHETHYECKAs SHePIus [1epBoro B 4 pasa
6obile KMHETHIECKO# 2HEPTHMHA BTOPOTO.
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. x Tecroshie aaxauus (ypok 122)
: Bapuanr 1
I 1. Kakast popMysa BHIPaXKAET 3aKOH INEKTPOMArHUTHON HHAYKIHH ?
! Aye=I(R+1); B)£=—%;

B)e =UBIsina; r)£=—L%tI-.

I
I
I
| 2. TIpu BABHraHYH B KATYIIKY NIOCTOAHHONO MAaTHHTA B Hell BO3HHKAET 3/MeKT-
| puueckmit Tox. Kak nasuiBaercs s1o sineHue?
| A) anexTpuyeckas MHAYKIMS; B) MarHuTHAA MHAYKUNS;
I B) camonsayxus; I7) aeKTPOMarHUTHAA HHAYKLMA.
3. Eqununell nsMepeHus Kakolt ¢pusnyeckol BeHuMHK sBsercs 1 BeGep?
| A) MHIYKUAH MarHUTHOrO Noss; B) MarnuTHOrO MOTOKA;
| B)nuayxrussocry; I') camommmyxmum.
| 4. Kaxas cina ZefiCTBYeT Ha ABMKYIEAICSA ANEKTPHIECKUH 3apS/| B MATHHTHOM
I .

| A)F=g¢E;B)F=BIAlsina;

* B) F =8gBsina ; DF:kM.
|
|
—

r
5. K10 OTKpPBLI SBJIEHHE 3NIEKTPOMATHHTHON HHAYKLKH?
A) 3pcren; B) Kynon;
B) ®apageit; I') Ammep.
| Bapuanr2
| 1. VlamMeHsAsCh BO BpeMeHH, MarHUTHOE M0JI€ MTOPOXKIAET:
I A) BHXpeBoe 3ekTpuyeckoe none; b) anexTpocratnyeckoe noxne; B) nocroan-
I HOe MarHKTHOe none; I') rpaBHTaLMOHHOE NoNe.
| 2. KakyM BripaXeHueM onpeaessercs ceasb 3/1C caMOMHAYKITMH C CHJIOH ToKa
B KaTymke?
NI J
| o ’ At
| . B) T ; DLL
I’ 3. Kak Ha3HBaeTCs eIMHUIR U3MEPEHNS HHAYKTHBHOCTH?
| A) Tecna; B) se6ep; B)renpu; I') papaxn.
|. 4. 3uauense cunn, AeiicTByIOmel Ha NPOBONHMK C TOKOM B MATHUTHOM TIOJE:
- A)F=IBsinay BYyF=IBesina,
: B) F = quBsin o, T) F = IBlsin a.
5. Cuna Toka 1A co3faeT B KOHType MarHHTHEIH oTox 1 B6. KakoBa nuayk-
I THBHOCTb KOHTYpa?
| A) 1 raycc; B) 1 renpy;

* B) 1 sebep; I') 1 Tecna. N

LR
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Kortpoasuas paGora (ypok 123) x

Bapuavr 1 _:

1. CaMoJeT IeTH T TOPH3OHTANBHO €0 cKOpoCThio 1200 kM/4. Haiiaure pasHocTs noten-
MaNioB, BOSHHKAIOLIYIO HA KOHIAX KDBUIBEB, €CTH BEPTHKAIbHAA COCTABAOIAS HHITYK-
TIHM MarHATHOrO noyA 3emiu pasha 5+ 10 T, Pasmax kpuibes paset 40 M. ’

2. K xarymke uapyxrisHocTsio 0,01 T mpoxoauT ok cunoi 20 A. Onpenenure 3/IC |
CaMOMHZYKIMH, KOTOpas BO3HHKAET B KATYLIKE IIPH HCYE3HOBEHHH B Hel Toka 3a 0,002 c.

3. Katyuka conpornrnenveM 100 Om, cocrosmas ua 1000 BUTKOB, BHECEHA B OIHO-
POAHOE MArHUTHOE novie. TLnouiaAY NoTIepeYHOTo CevenMst Ka0To BUTKa pasha 5 cM2. B |
TeueHue HEKOTOPOTO BPEMEHH MHAYKIUSE MarHUTHOTO nosist ymeHbuwtack ¢ 0,8 T no 0,3 |
Fn. Kaxoit 3apsan vHAY1MpOBaK B MPOBOXHHUKE 32 3T0 BPEMA?

4. Kakoit 3apsn npoiizeT Yepes NonepeiHoe ceYeHne BUTKA, conpotiaierteM 0,03 Om, I
NPH YMEHBbUIEHHH MArHHTHOTO NOTOK2 BHYTPH BUTKA Ha 12 MB6?

5. Vs anoM1HHeBoil MPOBONIOKH, IVIONIRb NTONEPEYHOTO CEYEHHS KOTOPOii pasHa 1 Mm?,
caemano xonsuo paanycoM 10 em. TlepnenamnkyaspHo nuiockoc xosbua 3a 0,01 ¢ ponoya- I
10T MarHHTHOE TIONE, Y KOTOpOro MHAYKiwA pasta 1 Ton. Halitu cpeanee 3HaueHMe HHRYK-
MOHHOTO TOKa, BOIHHKAIONIETO 32 ITO BPeM# B KOJBLIE. YE/IbHOE CONPOTHRIEHHE AMIOMH-
Hus pasHo 28 10° Om - M. |

6. B 021HOPOAHOM MarHHTHOM I10J1€, Y KOTOPOTO MHAYKLMsA pasHa 0,1 T, mpoBonoyHbui |
BHTOK PAcroJIOXEH Tak, YTO €r0 IUTOTHOCTD NEPIEHAMKYAPHA MATHHTHOMY nauno. [Lno-
IHAZLD TOMNEPEYHOTO CEHEHHS NPOBOJIOYHOIO BUTKA pasHa 100 cmM?. BUTOK 3aMKHYT Ha rab- I
BasomeTp. TTpH NOBOpOTE BHTKA Ha Yrour 90° Yepea FabBAHOMETD TPOXOIMT 3apAaz, pasusui |
1 mKn. Haiiaue conpoTHRieHHe BUTKA. ¥

BapsanT 2 —'

1, Onpenenyte HHAYKTHPHOCTD KaTYLUKH, €CJIH H3BECTHO, YTO CHAR TOKA B et 3a 0,02 |
€ BOSPACTAET JI0 MAKCHMYMa ¥ Panha 4 A, coaaras ipu 31oM DJIC camomnzykawm 12 B, |

2. Karynka, umesonast 100 BUTKOB, HaXOAMTCHA B MarHHTHOM NOJE, MHAYKI{MA KOTOPO- I
ro ymeHbirwrach or 8 T no 2 Tn B Tevenve 04 ¢. Onpegenure auavenne IIC nuayxusy,
€CJIH TUIOLIAAb NONEPEYHOrO CEYEHHA KaTyLIKH paBHa 50 eM?, a TUI0CKOCTb BUTKOB NEpIeH- I
IMKYNAPHA CHJIOBBIM IHHKSM TOJIA.

3. TposomHuk 11MHO# 2 M H conpoTHeieHHeM 0,02 OuM ABMXXETCA B MATHHTHOM NONE
€O CKOPOCTBIO 6 M/C. TIEPTICHAMKYIAPHO CHIOBM JHHHUAM Tons. UeMy paBHO SHadeHHe |
CWIL! TOK2, BOSHHKAIOLIETO B TIPOBOAHHKE, ECJIH €10 3aMKHYTH Ha KOPoTKO? MHzayKapms mar-
HWTHOrO nouiA pasro 10 MTa. . I

4. Karyunca conporusnetivem 50 Om n uinyxrasnoctsio 0,001 T naxomares B mar- |
HUTHOM ntoie. [Tpy paBHOMEPHOM H3MEHEHHH MArHHTHOIO MO, TOTOK MATHATHON HHAYK- |
tmu Boapoc Ha 0,001 B6 n.cuna Toxa B karyiuke yBeamystacs Ha 0,1 A. Kaxoit sapsn npo-
HIEJT 32 3TO BPEMA 110 KaTyILIKe? I

5. Pamxa u3 npososioku conporusaetivem 0,01 OM paBHOMEPHO BpalIaeTcsl B 01~ |
HOPOJIHOM MarHHTHOM T10Ji€, Y KOTOpOro wHaykius pasna 0,05 Tu. Ocb spamenns |
JIGKHT B IUIOCKOCTH PAMKH ¥ NIEPIEHAHKY.IAPHA IMHHAM UHAYKUMH. [Tnomazns pamMxn I
100 cM?. Onpenenute, Kakoil 3apAn NpoiizieT Yepe3 PaMKy 3a BpeMs MOBOPOTA €€ Ha
yron 30° (ot 0° 70 30°) |

6. FIpOBOIOYHNII BUTOK, KMEIOWIHIK TLIOMIALS TIONEPEUHOTo cevermst 100 cm2, paspesan |
B HEKOTOPOIi TOYKE, Y B Pasped BIJIIOYEH KOHEHCATOp eMKOCThI0 40 Mx®d. Byrrok moMelen
B OAHOPOJHOM MArHUTHOM N0JI€, IMHHH HHAYKIHH KOTOPOTO NEPTEHAMKYIAPHEL [L10CKO-
CTH BUTKA. VIHAYKIMA MATHHTHOTO NOVIA paBHOMepHO uametinerca Ha 0,01 T 3a 1 cexynny.
Haitmure 3apsan konaexcaTopa.
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Camocrosrensnan pabora (ypox 127)

T Bapuanr 1 .

1. B xonebaTe15HOM KOHTYPE TOK CABHHYT 10 (haze OTHOCHTENBHO 3apAAA HA:
I A n/2. B.n. B.m/4
| 2. 3a cyer 4ero NOANEPXKMBAETCA TOK B KONe6aTeILHOM KOHTYpe, KOTIA IOSAB-
| nsierca Ha koBAeHcaTOpe? Pa3HOCTL IOTEHIMATIOR IPENIATCTBYET €10 SIPOTEKAHUIO?
| A. 3a cuer yBeMueHNSs SHEPIUHU MaTHUTHOTO N0 KATYIIKH.

B. 3a cueT yBenuyeHus 3apsaia Ha KOHAEHCATOPE.
| B. 3a cuer yMeHbllleHHA SHEPrUHM MaTHUTHOTO IO KATYHIKH.
| 3. Kak H3MeHRTCA YaCTOTa 3NEKTPOMATHUTHHIX KoMeGaHui B KOHType, ecorm
| c6anants mracTumL KoHZEHCaTOpa?
| A. YMensimutes. B. Yeenuaurcs. B. He namennrca.
| 4. Yepes Kakyio A0JI0 NIePHOJ2 NIONS 3aMBIKAHHA 3aPAKEHHOTO KOHIEHCATOpa
Ha KaTyMKy HHAYKTHBHOCTH 3HEPTHSA B KOHTYPE PACTIPEAENHTCA MEXLY KOHAEHCA-
| TOPOM H KaTYIUKO#H NOPOBHY ?
| A12T B.1/4T B.1/8T
i 5. B xonebaTenbHOM KOHTYpPE EMKOCTb yBeaudeHa B 4 pasa. UTo HYXHO cRe-
[ NaTh, yTO6H NEPROX KoNeSaHMIt OCTANCA NIPLKHUM?

A. YBeAHUNTh HHAYKTUBHOCTD B 4 pada.
I B. YMeHpmHTH HHAYKTHBHOCTD B 2 pa3a.
*_ B. YMeHBIIMTS MHAYKTHBHOCTS B 4 pasa.
| Bapuant 2'
I 1. Kakne npeppamenus sHepruy NPOUCXoAT B KoneGaTenbHOM KOHType?

A. DHeprus 3JeKTPHYECKOrO N0 KOHAEHCATOpa NIPERPAMAETCA BO BHYTPeH-
] HIOIO 3HEPTHIO KATYIIKK KWHAYKTHBHOCTH. '
| B. SHeprus MarHUTHOTO NOJIS KATYIIKH ITPEBPAINAETCA BO BHYTPEHHIOD dHEp-
| o konaencaropa.
| "B. DHeprua aNeKTPHYECKOTO N0 KOHAEHCATOPA NIPEBPAIIaeTCA B MaTHUTHYIO
| 3HEPIrUIO MarHUTHOTO N0 KAaTYIIKHY WHAYKTHBHOCTH, SHEPIHA MaTHHTHOTO HOAS
KATYIHKM NEPEXOAHT B 3HEPTHIO ANEKTPHUECKOTO NOAA KOHACHCATOPA.
| 2.'B MoMeHT BpeMenH t = 0 sneprus KOHfeHcaTopa pasHa 4 - 10 [l Hepes 1/
| 8 T sneprus na KoHzeHCaTOpe YMeHBIIMIACH HANONOBHHY, KaKoBa aHeprus Mar-
| nuTHOTO NONK KaTyIIKM?
[ A 4-10%Ix. B.2-10%Ix. B.10¢qx

3. Yemy paren cxsur a3 Mexry 3apsagamu U cwioff Toxa B xonebaTeapHOM
I XOHTYpe?
|  An B.n/4 Bm/2 Lo
| 4. Kax H3MeHHTCS YacTOTa 3/eKTPOMATHHTHBIX KoneOaHull B KOHTYDe, ecu B
| xaTymxy BecTn JKeJNe3HNN cepaeyHuK?
i A. Yeemruarca. B. He uamernrca. B. Ymenbmures.

5. Kak H3MeHUTCS YacTOTa CBOGOAHNYX 3AeKTPHYECKUX KoNe6aHUIT B KOHTYDe,
| €CJIH eMKOCTh KOHAEHCATOP2 H HHAYKTHBHOCTD KATYIIKH YMEHBIIHTCH B 5 pa3?
| A. YMenpmmures 8 25 pas.

B. YBenuuurca 8 5 pas.
* B. YMenpumnTea B 3 pas.
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X

CamocrosTersuan paGota (ypox 128) |

Bapnanr 1 I

1. B xonebaTenbHBA KOHTYD BKIIOYEH KOHAeHCATOP eMKOCThIo 200 MD. Ka- |
KYI0 MH[yKTHBHOCTB HYJKHO BIUIIOUHTb B KOHTYD, YTOGH MIONYUHTD B HeM d1eKTpH- |
yeckue xonebamus yacror 400 xIi? -

2. K 3axaiMaM reHepaTopa NoACOeIMHEH KoueHcaTop eMKoCTsI0 0,1 Mk®D. On- I
PeNeNUTh aMIITUTYRy KonebaHuil HANpsKEHNA Ha 32KHMMaX KOHZEHCATODa, eClH
cuna Toka pasHa 1,6 A, mepuon kone6anmit pasen 0,2 Mc. I

3. B konebaTenHOM KOHTYPE MHAYKTHBHOCTH KaTymky pasHa 0,2 Ty, a ammiu- ]
Tyaa KoneSaHwi cunbl ToKa pasHa 40 MA. Haiiti 3HepIuio sAeKTPHYECKOTO 1o |
KOHJICHCATOP2 H MATHHTHOTO TIOJIA KATYIIKY B.TOT MOMEHT, KOT/Ia MIHOBEHHOe 3Ha- |
YeHHe CHJIL TOKA B 2 Pa3a MEHbIIe AMILTMTYAHOIO JHAYEHHS. |

4. (donoznumenvnas). Tpanedopmarop ¢ koadduimentoM TpaHchOpMAUMH,
paBtniM 10, nonmxaer Hanpskerne ¢ 10 xB no 800 B, npu aToMm Bo BTOpHuHO#H# I
ofimoTKe HAeT ToK cuiodt 2 A. OnpesenuTe CONPOTHBIEHHE BTOPHYHON O6MOTKH. |
(TloTepsMu sHepruM npeselpeys.) . |

Bapnaur 2 .

1. Cnuta Toxa namensercs 1o 3akony I = 3 cos (100 mt+7/3). Onpenennte amn- I
JIUTYAY KoneGaHull cun ToKa, ReliCTBYIOMEee 3HAYEHNE CHH TOKA, HHKJIMIECKYIO |
U TUHERHYIO YacTOTy KoneGanuit, nepuos, dasy ¥ HavanbHyio dasy xonebanuit. ¥

2. KonziecaTop BRIIIOYEH B LElb IepeMEHHON0 TOKa ¢ Yactotoif 50 I't. Hanps-
xeHHe B cerd pasuo 220 B. Cua Toka B neny pabia 2,5 A. KakoBa eMKOCTb KOH- |
JieHcaTopa?

3. Haitnure oTHOIEHME SHEPTHH MATHHTHOLO NOJSA K SHEPTHH IEKTPHYECKOro I
MOJEA A1 MOMeEHTa Bpemenn T /8, cauTas, 4T0 Nponecchl MPOUCXORAT B HACATLHOM
KoJyebaTebLHOM KOHTYpe. -

4. (donornumenvnas). Cna Toka B nepBuyHoit 06MoTKe TpaHcdhoOpMaTopa pas-

Ha 0,5 A; HanpsKeHHe Ha ee koHuax pasro 220 B. Kakopa cHa Toxa Bo BTOpHYHOI |
06MOTKe TpaHoPOPMATOPa, eCiN HATIpsSKeHHe BO BTOpHuHOft pasHo 12 B, a KILL
TpanedopMartopa pabso 87%. R

¢
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Camocrosfenbnas paGora (ypox 130)

X
l 1. YT0 Taxoe 31eKTPOMaTrHHTHHE BOJIHH? _
I A. PacnipocrpaHsiomeecs B IPOCTPAHCTBE nepeuem!oe MarHUTHOE T0Je€.
| B. PaciipocTpaHsiomeecs: B IPOCTPAHCTBE MEPEMEHHOE 3eKTPHYECKoe NoJIE.
| B. PacnpocTpansiiomeecsi B IPOCTPaHCTBE NEPEMERHOE IEKTPOMArHHTHOE
| noxe.
2. KakoBH OCHOBHH€ TOJIOKEHHUS! TEOPHH 3IEKTPOMarHHTHOIO ons Maxkc-
l BenAa?
I A. TIpu BcAKOM H3MeHEHHH 31€KTPHYECKOro IO BO3HNKAET BHXPEBOE Mar-
| HuTHOE NONE, pacnpocTpansOMIEECs CO CKOPOCTBIO CBETA.
| B. IIpn BcAKOM M3MEHEHHH MaTHHTHOIO IO/ BOHHKAET NepeMEeHHOe BHX-
P PeBoe 3MeKTPUYECKOE NOJE, PACTIPOCT PAHAIOMEECS B OKPYXKAIOMEM [IPOCTPaH-
CTBE CO CKOPOCTBIO CBETA.
| B. Ilpu BcAKOM H3MEHERHH MaTHHTHOTO HOJS" BOSHHKaeT nepeMeHHOe BUX-
| PeBOe JIEKTPHIECKOE MOJIE, Y KOTOPOro BeKTop HanpsixkeHHocTH E: E ~ AB/At.
| TIpu n3aMeHEHHH 3NEKTPHYECKOTO N0 BOHHKAET MArHHTHOE, Y KOTOPOTO BeK-
Top mHAyKuuH B~ AE /AL pacnpoc-rpaﬂﬁe'rcx B OKPYXaioIieM NPOCTPAHCTBE
.4 CO CKOPOCTBIO CBETa.
I 3. Kak B Bo3yxe H3MEHHTCS [UTHHA 3JIEKTPOMArHHTHRIX BOJIH, H3My4JaeMbIX
|, xonebarennrmm KOHTYPOM, €CJTH eMKOCTb KONMe(aTeILHOTO KOHTYpa YBEIHYHTh
¥ B 4 paza?
| A. YmensmmmTcs B 4 pasa.
| B. YBenuuurcsa B 2 pasa. .
B. Yeesrunrcs B 4 paza.
| 4. Kaxora p3auMHasi opHeHTarus Bexropoe B, E, V?
| A. Bce TpH BeKTOpa B3aMMHO NEPHEHANKYISPHHL.
| B. Bextop B coBnaaaer ¢ sextopom E 1 nepnenauKyaspex sexTopy V.
I B. Bexrop B coBnagaer ¢ BekTopoM V, HO NieprieHANKY IspeH BekTopy E.
| 5. Onpene/mTe YacTOTY KovTeGAHMI S/1EXTPOMATHUTHEIX BOJTH, ECJIH JUTHHA HX 2 CM.
A.0,7-108 Iy,
| B.610°Tn
| B.1510T
| 6. Kak jomxHa aburatsest 3apsDKEeHHAA YaCTHIIA, YTOGR BOHRKIIO S/IeKTpoMar-
| HmrHOE H3Jy4eHHe?
A. C nocrosHHO#% CKOPOCTEIO.
I B. Haxoaurecs B NIOKO€.
| B. /iBurarncs ¢ ycKOpeHHeM.
| 7. Mox#o 1 BHGpaTh CHCTEMY OTCYETa, B KOTOPoit 06Hapyxmiach 6kt TONIbKO
| MariuTHas cocTaBflomast B?
| A. Henpas.
B. MoxHo, ecaiu cucrema 6yzeT zmum'n,ca € TaKo# e CKOPOCTBIO, YTO H JJIeK-
| Tpo
B. MoxHo, ecu cucteMa G6yAeT ABHraTbCA CO CKOPOCTBIO, 60bimelt CKOPOCTH

* 3MEKTPOHa.
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Muauvecknit qguxrant (ypok 132) *

Bapnanr 1 I

. 1. Uto npencrasaser coboit snexrpoMarHuTHasA BonHA? C Kako# CKOPOCTHIO I
OHA PaCTIPOCTPaHAETCS B BAKyyMe?

2, Yem paznwuamTea ycrpolicTsa, naobpaxentibie Ha pic. a ¥ 67 Kro nepeuM |

TIPEJITOXKILY OTKPHTHI KoNeGaTenbHuN KOHTYD M fUIst yero? (PucyHok Ha jocke.) |

3. N3o6pasure cxeMaTHIecKH (Ha IOCKE OCH H306-

PaXXeHH 3apaHee) rpapHKu: I

a) Konefanuit HU3KOH YacTOTH, 6) MOLYIMPOBaH- 4]

HHIX [T0 aMILTHTY/e KoNeGaHuil; B) HE3aTyXaNMX KO- |

neGanull BHCOKOH YaCTOTHL. |

4. Kaxumu cBOHCTBAMH 37IEKTPOMArHUTHHIX BOTH . L |
oOBACHAETCH, YTO:

a) B PaIHONOKAIHH HCIIONb3YIOT 3IeKTPOMarHUT- |
HBle BQJHKI CBEPXBHICOKOM yacToTni? 6) st oxBaTa |
TeNieBHAeHHeM (AMATIA30H YALTPAKOPOTKHX BOJH) |
Gonpiwrolt TeppUTOPHH HEOOXOAUMH TYCTas CETh Ile- I
PeflaTIHKOB (PETPAHCAATOPOB) U BHCOKHE IPHEMHEIe AHTEHHK ?

5. Pemure 3ana4y (YcA0OBHE KPATKO HATIMCAHO HA JOCKE): Ha KAKYIO IIMHY BOJ- I
HBI HaCTPOeH KoJieGaTebHb# KOHTYP NpHeMHMKA HEAYKTHBHOCTHIO 0,2 MIH, ecn
MaKCHMATbHAS CHJIa TOKa B KOHTYpe 0,1 A, a MakcUManbHOe HANpsKeHUe Ha KOH-
JIencarope 200 B? |

a 6 =

Bapuaur 2 1

1. aiiTe onpenenenye 31eKTPOMarHATHEIX KOJIe63Hm>i IIpuBenuTe EpUMEpHL. I

2. Kaxue ¢pynxumuu B npueMmuuke A.C. IlonoBa (pHCYHOK Ha OCKe) BHIMOJIHA-
10T yerposicrsa I, 11, IIL, IV?

3. N3o6pasute cxeMaTHyecKH rpaduxs:

a) MOXYHPOBAHHKX KoJeGanuil, Bo3-
6yKEAeMEIX 3TeKTPOMATHITHOI BONHOMH B
HpreMHolt aHTeHHe PAHONPHEMHAKA; 6) -
3THX Xe KoNebaHuil HOCTe MPOXOKAECHHS
yepe3 AETEKTOp NPHeMHHKA; B) 3THX Xe
KoJeGanuii nocye NPOXOXKAEHH Yepe3 Te- I P
nedon. l|‘ ‘Il

4. Kakxumu cBoificTBaMM 3JIeKTpOMAr-

HUTHRIX BONH obbAcHAeTCA, YTO:

a) paTHOTIPHEMHMK MIEPECTaeT PaboTaTh, KOTAA aBTOMOGELIB IPOE3XAET N0 TOH- | ;
HeTIo WIH MoX MOCTOM? §) UanydeHHe, HCTIONB3YEMOE NIPH PAAMONOGKALIMH, HMeeT |
OCTPYIO HaNlpaBJIeHHOCTb? I

5. Pemnure 3aaayy (yCROBHE KpaTKO HAIMCAHO Ha AOCKE): B pa.zmonpueuﬂﬂxe
HCTIONB3YETCA KATYIIKA HHAYKTHBHOCTHIO 50 MTH; kakolf eMKOCTH fomxeH BBITh |
KOHAEHCATOP, 4TO6bI MPHEMHHK MOT IPHHHMATh PaAHOCTAHLIHIO, PafoTaloIyo Ha
wacrote 545 kIir? |

X
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CAMOCTOSATENIbHBIE U KOHTPO/IbHbIE PABOTbI
K YYEBHUKY F.5. MAKULLIEBA, 6.6. BYXOBLIEBA,
H.H. COTCKOIro

Kpocceopd « Duiusnecxue enusunnis
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T 1 67l§|§
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Puc. 3
- 1. Hayka o HexuBo# npupoge. 2. Tucsranas aonst Merpa. 3. Tipabop ans usme-
penus obbema xuaKocTeil. 4. Uto o3HavaeT rpeveckoe CIOBo HBYMN [busnc], ot
KOTOPOFO MPOM30ULIO c0BO <usnxas? 5. MexaHmdyeckue, TennoBhle, 3TEKTPH-
Yeckie, CBETOBhie SBNEHNS — 3TO sARJIeHus ... 6. Bee, ¥ro ecth Bo Beesennoit. 7.
IpeBHerpeyeckuit yuenntil. 8. «Oteus pycckoit auanyu. 9. Topos, B KOTOpOM B
1954 r. 6bia MOCTPOEHA ePBasi B MEPE aTOMHas llekTpocTaniua. 10. Bennuuna,
XapaKTepH3YIOI(as CTeNeHb HarpeTocTH Tena. 11, Pyccxuit yuenniit, ycoepmen-
CTBOBABHIWH JaMIK JHEBHOrO cBeTa. 12. CBepTHBAIMAACA B KPYT METaNLIHYeC-
Kas WM MaTepyaTas MiMepUTeNbHas JieHTa ¢ ienenuamu. 13. Haspanne Tpancnop-
* THOTO OTEYeCTBEHHOTO CaMOJIeTa, TPY30noAbeMHOCTHI0 150 T, mocTpoensoro B 1985
br 14, Eavinuua pnvHm, pasHas 0,1 M. 15. Pyccku#t yuenmil u opranusarop, ¢ uMe-
| Hem xoToporo casi3aHo pasBUTHE OTeHeCTBEHHOI ATOMHOI 3HEpreTHKH. 16, Ousn-
| Jeckas penMMMHa, XAPAKTEPH3YIOMAdA PACCTOSHHE. 17. «O#n co3gan nepewii pyc-
I cxutit yauBepcuTet. OH, Ayuie CKa3aTh, CaM 6L IEPBLHIM HAINM YHHBEPCHTETOM»
(A C. Ilymxun). 18. Kpurtepu#t HcTHHEL.

~

a
|
' \
x ‘
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Camocrosremaan paGora (ypok 8)

Bapuaut 1

1. ABTOMOOHJIb ABX LI ITPOEXaT BOKPYT MOCKBH 1O
KOJIbLIEBOIA fOpoTe, A/MKa KoTopoit 109 kM. YeMy paBHu
npoiiieHHu aBToMo6WieM ITyTh | ¥ MoAy b ero nepeme-
nienus S?

Al=109km; S=0kxm. B.1=218 xm; S=0xm. B. | =
S=218km. L1=S=0xkm.

T

Puc. 18

2. Beproner paBHOMEDHO NOAHUMACTCA BEPTHKAIBHO
BBepx. KakoBa TPaeKTopHs ABHKEHUS TOMKH HA KOHIlE JIo-
I13CTH BHHTa BePTOJIeTa B CHCTEMe OTCYeTa, CBSA3aHHO#H C Kop-
TycOM BepToJsieTa?

A. Touka. B. IIpsimasi. B. OxpyxHocTs. I. BuntoBas
JIMHUSL.

3. I1noBex ILIBET MO TeYeHHIO pekH. UeMy paBHa CKO-
POCTb ILIOBIIA OTHOCHTEJIBHO Gepera pexH, ec.H CKOpPOCTh
TLJIOBIIA OTHOCHTENBHO BOAKN 1,5 M/C, a CKOPOCTb TeYeHHs
peku 0,5 m/c?

A 0S5Mm/c.B.1M/c'B.1,5M/c. L. 2mu/c.

4. TL10T paBHOMEPHO IJIMBET MO PeKe CO CKOPOC-
Tbio 6 KM/4. YeslOBEK ABHXKETCA MoNepeK IL10Ta Co
cKopocThIo 8 xM/4. YeMy paBHa CKOPOCTD YeJIOBEKa
B CHCTEMe OTCYETa, CBA3aHHOI ¢ Geperom?

A 2xm/49.B.7xm/a. B. 10 xu/u. T. 14 km/a’

5. Ilo rpaduky 3aBHCHMOCTH NPORAEHHOTO TYTH

ot BpeMeHH (prc. 18) onpeneanTe CKOPOCTb BEJIOCHHEAHCTA B MOMEHT BpEMEHH t = 2 C.

A.2M/c.B.3m/c. B.6Mm/c.T. 18 m/c.

6. Ha puc. 19 npencrasnens Tpu rpathHka 3aBHCHMOCTH TPOIZEHHOTO NYTH OT Bpe-

metH. Kakoe u3 Ten asuraioch ¢ Gonblueit ckopocTsio?
A 1. 5. 2. B. 3. T. CKOpOCTH BCex TpeX TeJst OAHHAKOBH.

7. Ioean annnok 200 M BBeaxKaeT B TOHHeJb JUMHO# 300 M, ABHrasACh PaBHOMEPHO
co ckopocThbio 10 M/c. Yepes kakoe BpeMs 110e37 BHHAET NONHOCTDIO H3 TOHHENA?

A.10c.B.20¢.B.30¢.T. S0c.

[V
-

s

|
|
|
|
|
I
i
|
|
|
Puc. 19 . |
|
|
|
X

8. JlBe MOTOpHLIE IOZIKH ABHXKYTCA BAOJb PeKH HABCTpedy Apyr apyry. Ckopoctu I
JIONOK OTHOCHTEJILHO BOAK PaBHK 3-M/C U 4 M/c coOTBeTCTBEHHO. CKOPOCTD TeueHus I
pexy paBHa 2 M/c. Yepes xakoe BpeMs NoCae HX BCTPEMH PACCTOAHHE MEXAY JOAKaMH

CTaHer paBHHM 84 M?
A 12c.B.21c.B.28c.I.42c.

9. Jloaxa noarsiruBaercs neGenxoit x Gepery (puc. 20). CKOPOCTh HaMaTHIBaHHA Ka- |

Hata ia ieGeaKy nocTosHHa H pasHa V. C kaxoil CKODOCTBIO NBHAKEHHS JIOIKa B MOMEHT, |

KOT/1a KAaHaT COCTaBJIAET YTOJ O C BEPTHKANBIO?
vV

staa " cosa’

A V-sina.B.V-cosa. B.

k

10. TlonoBUHY NyTH ABTOMOOHIIb IPOXOJIMT C NTOCTOSTHHOM ckopocThio V, a BTOpyI0 |
TIONIOBHHY NYTH — COCKOPOCTbIO V,, ABUrasich B TOM e HampaBeHuH. Hemy pasHa cpez- |

HAS CKOPOCTb 2BTOMOGHIA?
AR R A A
2 VYT VY, 2K +V)

|
X
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Bapuanr 2

1. CopteMmen nipo6exan guctanmmio 400 Mo s
JIOPOXKe CTaIMOHA U BO3BPATHICA K MECTYy CTapta. 10 f----------
Yemy paBeH TyTh [, mpofineHHNI CIOPTCMEHOM, H
MOZYJb ero Nepemerenus S?

Al=S=0M.B./=S=400M.B./ =400, 5=0
KM.L [=0wm; S =400 m.

O

2. BepToneT paBHOMEPHO HMOJHUMAETCSA BEPTH- + 3 —
KaJbsHO BBepX. KakoBa TpaeKTOpHSA ABHXKEHHA TOYKHE ‘
Ha KOHII€ JIOTIaCTH BHHTa BEPTOJETa B CHCTEME OTCYe- Puc. 21

|

|

|

I

I

|

| Ta, CBA3aHHOM ¢ 3eMJIeit?

| A. Touka. B. IIpamas. B. Oxpyxuocts, I. Buato- 5

Bast- THHUSA.

: 3. InoBen NMIKBET IPOTHB TeYeHUS pekd. Uemy

PaBHA €10 CKOPOCTh OTHOCHTENLHO Gepera pexy, ecau

I CKOPOCTB ILTOBHA OTHOCUTENIBHO BOAK 1,5 M/¢, a cKo-

| pocts Teuenus pexu 0,5 m/c?

| A.05M/c.B.1m/c. B.1,5M/c.T. 2 M/c.

I 4. KpaH paBHOMEDHO HOXHHUMAET FPY3 BEPTHKATLHO

| BBEPX CO CKOPOCTHIO 0,3 M/C 1 OTHOBPEMEHHO PABHOMED-
"HO H IPAMOJTHHEHO ABYOKETCA TI0 TOPH3OHTATHHBIM PeJTh-

|' caM ¢o ckopocrsio 0,4 M/c. YeMy paBHa CKOPOCTB IPY3a B
CHCTeMe OTCYETa, CBA3AHHOM ¢ 3eMueii?

| A.0,1 m/c. B.0,35Mm/c. B.0,5M/c. T. 0,7 m/c.

| 5. Tlo rpadmKy 3aBHCHMOCTH NpolifleHHOro NyTH
OT BpeMeHH (pHc. 21) OTpeAeuTe CKOPOCTb BETOCH-

’ MEJUCTA B MOMEHT BpeMeHH £ = 3 c.

|

A.4Mm/c. B.10 m/c. B. 40 m/c. T. 2,5 M/c.

6. Ha puc. 22 npeacranieHs Tpu rpadHKa 3aBHCHMO-
| cm TIpoiiAeHHOTO MyTH OT BpeMetH. Kakoe %3 Tes1 IBUTanoch ¢ MeHbITel CKOPOCTBIO?
| A.1.B. 2. B. 3.T. Ckopoct Bcex Tpex Tesl OTHHAKOBH. -

7. Tloean nnuuoit 200 M BBE3XKAET HA MOCT CO CKOPOCTHIO 5 M/C. 33 CKOIBKO
| BpeMeHH Moe3] NPOIiAeT BeCh MOCT, eCH JuTHHA MocTa 300 M?
|  A.20e5.40c.B.60c.T. 100 c.

8. Ilo xByM mepecekaroImUMCA oK YoM 60° roporaM XBHXKYTCS ABA aBTOMO-
| 61151 ¢ OIHHAKOBHIMH [10 MOJTYJII0 CKOPOCTSIMH, paBHEIMH 20 M/c. Yepes Kakoe Bpe-

M [IoCTIe BCTPEYH Y NEPEKPECTKa PACCTOSHAE MEXAY HUMH CTaHeT PaBHbIM 3 KM?
I A.75¢.B.88¢.B.150¢c.T. 300 c.

9. JlecTHuna, MPUCTABJeHHaA K BePTHKANBHOMN CTeHe, MARAET B Pe3yjbTaTe
| cxonpxenus ee ocnopanusa no nony (pac. 23). Kakoso orHomenne Moxyeit cko-
| pocreit V, u V, B TOT MOMEHT, KOTZA YIOJ MEXAY NECTHUIIEH U CTEHOM paBeH o?
| A.sina.B.cosa. B.tga. Ectga.

10. ABTOMOGH b 3aTPATHJT HA TIPOXOXIEHHE NYTH BpeMs L. [TepByio nonosuny
I BPEMEHH aBTOMOGHIIb IPOXOUJ C IQCTOSAHHOM CKOPOCTDIO 20 M/C, 2 BTOPYIO OAO-

BHHY BPeMeHH — €O CKOpOCThio 30 M/c, ABHI25ICh B TOM K& HarpaBiaeHuy. Yemy
| pamma cpennsi ckopocTs aBTOMOGHIA?

A.25m/c. B.24M/c. B. 10 m/c. . 50 M/c. \
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Pemenue xpoccsopaa (ypok 13)

1

|

I

}

]| T 11 |
4 |
|

I

|

|

|

5 it 1 111]
6 ~
7| 11
Puc. 31
1. CTaTyC HaCENEeHHOTO TYHKTA, B KOTOPOM Nposowi ceox onbiTH T. Tanweit.

2. Bux assixenus, n3ydaemoro I famineem. 3. 3HaK NpoeKIMHA g, CAH TEO Nagaer |
¥ 0Cb HampaByieHa BEN3. 4. [opoz, B kotopou I Tanuneit nposoau s cuOM OMLITHL 5. |
3HaK MPOEKILH g, ecJIM TeJIO AJaeT, a OCh HanpasJeHa Beepx. 6, 7. [[pa Tesa, yya- |
CTBYIOIHE B IUKOJILHAIX OMBITaX N0 HAGMOXEHHIO CBOGOAHOTO MAACHAS. |

—— e ]

X
|
|

CamocrosTeapaas pabora (ypok 16)

Bapuanr {

1. Teno, 6pomeHHOE BEPTHKATBHO BBEPX, IPOXOAXT TOYKY Ha BHCOTE 10 M 1BaX- ]
B C TpOMexyTKoM BpemeHH 4 c. Haliure Havansuyio ckopocTs Tena. Conporus- |
JleHveM BO3/(yXa npeHebpeys.

2. Teno 6pomieHo BEPTHKAILHO BBepX € HaYILHOH CKOpOcTHIO 49 M/c. Kakos
oyTs, npoiseHHbi Tenom no nerevenun 10 ¢ or Havana aBHxeHUA? Yemy paBHO '
nepeMemeHHe TeNa 3a ITo BpeMa?

3. lanwuocTd noneTa Tea, GpOMEHHOIO B TOPH3OHTAIBHOM HAIPARJIEHHH CO |
cxopocThio 10 M/c, pasHa pricote 6pocatins. C kaxolt BecoTs! GpomeHo Teno? |

BapuasT 2

1. ira TeAa Ha4YaNH NaJaTh ¢ OAHONK U Toit Xe BRICOTH Yepe3 ¢ CeXyHI OIHO
toche apyroro. Hepes CKONLKO CeKyH I pACCTOAHE MEXAY HuMu Gyzer pasHo d? 1

2, Crpena BHITymeHa 3 JIyKa BEPTHKAJIBLHO BBEPX CO cKopocTbio 39,2 M/c. He-
Pe3 CKOJLKO BPeMERW OT HaYANa fsikesns oxa ynaget obparno? Ha xaxyso Brico-
Ty oHa moymmMerca’? Haiiymre nepememense H myTsh cTpenb 3a 5 ¢ xpmkerus. Co-: |
NPOTHBJIEHHEM BO3AyXa npeHelpeys, ]

3. CaMOnIET NETUT B TOPH3OHTAJIBHOM HaNpaBJieHWH Ha BhicoTe 10 xM co ckopo- [
cTb10 720 xM/4. Ha KaKoM pacCTOSHEM OT UEeH (TI0 FOPU30OHTAMN) NETYHK AONKEH
6pocuTs 6oMBYy, 4To6ri nomacTs B neas? Kakoba cKopocTs 60MOK B MOMEHT fOpa-
MEHHS LenH?

I
|
X
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X

| Bapuasnr 1

Konrponbras pabora o reme
<Knsemarnka MatepHanbHoil TOuka» (ypok 21)

1. Ha puc. 48 npeacrapien rpaduk 3aBHCHMOCTH YCKOPEHHS Tella OT BpeMeRH
} ¢ Kaxo#t us rpadKOB 3aBUCHMOCTH CKOPOCTH V OT BPpEMeHH t, IPHBEEHHBIX HHXeE
| Ha pHCyHKe, MOXET COOTBETCTBOBATH 3TOMY rpacdHKy?

Vi
»/c

L¢e

v 14
»/c

B

tc ,r tc

Puc. 48

2, Ho rpaduxy 3aBUCHMOCTU MOXYS CKOPOCTH BENGCHNIEANCTa V OT BpeMeHu
t onpeeMTE MOZY B €0 YCKOPEHMUS 2 B TeYeHHe NEPBRIX TPeX CEKYH ABHXEHHA

(puc. 49).
A.3m/c? B.4M/c,
B.4dM/c2 .6 m/ca
A. 12 m/c
3. Ho rpaduky 3aBHCHEMOCTH CKOPO-
CTH OT BpeMeHH (pHC. 3a/1a4u 2) onpe-
JEJTHTE CPERHIOI0 CKOPOCTh BEJIOCHIIEH-
cra3aBpemat=6c.
A.2m/c.B.4m/c. B.6 M/c.
T.7m/c. 1. 8M/c.
4. TernucHuilt Msy, 6pomeHHHIil ro-
;y PH3OHTANBHO C BHCOTH 4,9 M, ynan Aa
; I 3eMJ0 Ha paccrogHud 30 M OT TOYKH
| 6pocanns. Kakosa HayaabHas CKOPOCTD
{] msraa u Bpema ero nosera?
A.30M/c,1¢c.b.26M/c,1,5¢.
B.20M/c,1c.T. 15 /¢, 1 c.
O 10M/c,3c

IO TIaieHUs Ha 3eMIIO?
A 124wm. b5.102 m.
B.98MI.OM J1.82M.

y
I
|
|
b 4

I
I
I
I
|
|
|
I
I
I
|
|
Y AL BIL BIull LIl LLNUuIL
|
I
|
[
|
|
|
I
I
I
I

n/c

Puc. 49

5. Texno cBoGoaHO manaer ¢ BLcOTH 24,8 m, Kaxolt myTs ono npoxogur 3a 0,5 ¢

\
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Bapnanr 2
1. Hae3nnwx, IpOXORNT HEPBYIO NOIOBHAY AMCTAHIMH €O CKOPOCTHIO 30 kM/4,
a BTopyo — co cxopocThio 20 kM/y. KakoBa cpeaHss CKOPOCTb Hae3AHNKA Ha JHC~ |
TaHIHH?
A. 22 xu/u. B. 24 xm /3. |
B. 25 xm/u. T. 26 xm/u. JT. 28 km /4. ]
2. Ha pucynxke npefcrapies rpaduk 3aBHCHMOCTH CKOPOCTH Tesia V OT Bpeé-
MeHn t. Kakolt u3 rpadnkoB Huxe Ha PHCYHKe MOXET COOTBETCTBOBATH 3TOH I
3aBHCHMOCTH?

v
M/c
)
)
i po
¢, Le
\4 vy 1 4
x)/c M/c M/c
i
]
]
]
1 t '
S T p— - —a 1
t, Lc L, Le t, L¢

Puc. 50
ALBILBIa L LIl u L X I ITuIIL
3. Kaxoif u3 rpadMKOB 3aBHCHMOCTH YCKODEHHS TeJla a OT BpEMEHH ¢ COOTRET-
CTBYET 3aBHCHMOCTH CKOPOCTH OT BDEMEHH?

a a
nu/c2 n/c »/c
1

1
t, tc t, tec t, tc
) Puc. 51
ALBILBILEIunIL A1, ITuIllL
4. Kaxoit myTs npoxouT cBoGoAK0 nafaonmas (6e3 Ha4anbHOM CKOPOCTH) Kari-
74 34 TPEThI0 CEKYHAY OT MOMEHTA OTPhIBa?
A.245m. B.274 M.
B.30,2m. 10326 M. 1. 33,1 M.
5. Yopyrmit map nafiaeT BepTHKAIbHO Ha HaKJIOHH}'lO ILTOCKOCTB.CO CKOPOCTBIO
5 M/c. Ha KakoM pacCTOSHHY map BTOPo# pa3 YAAPUTCA 06 3Ty IIOCKOCT?
Y1011 Hak/IoHa IUIOCKOCTR K rOpH3oHTY paBeH 30°.
A.61m B.59M.
B.55m. .53 M :
51w '

I
I
|
I
I
I
I
I
|
I
|
e 4
I
I
I
|
a |
I
|
l
- |
I
I
I
|
I
|
|
I
:
X
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Konrponsnas pa6ota o Teme
<«KnnemaTika MaTepHANTbHOH TOYKHY (BapHAHT YPOKA 21)

¥ Bapuanti

i L 1. JIsxnnk CIIYCKAeTCs C FOPH C HAYAIBHOR CKOPOCTLIO 6 M/C 1 ycxopenem

Q 49 M/ct. Kakoa JuiMHA rOpH, ClH CIyCK ¢ Hee npoxosxanca 12 ¢?

¥ 2. ABrofyc ammxercs co ckopoctsio 54 ku/4. Ha KakoM paccrosiHuy ot 0cTa-

¢ SOBKY BOXMTEND JONKEH HAYATh TOPMOXEHWE, ECITH NS YAOOCTBA MACCAXKHPOB YC-

I'XOpeHne He A0HKHO IpeBRmaTh 1, 2 M/c??

: 3. KoopanHata ABHIKYIIErocs Tejia ¢ Te4eHHEM BpEMEHH MeHAET S N0 CAeRy-

' JomeMy 3akomy: X = -7 + 3t — . OnpegenuTe HaYaNBHYIO KOOPAHHATY TeNa, IPO-

' KIIHIO HAYANbHOW CKOPOCTH H NPOEKUHI0 YCKOPEHHA. YKaXKHTe XapaKTep ABH-
KeHHS Tesa. . .

11. 4. TponneiiGyc aBuranca co ckopocTsio 18 KM/4 1, 3aTOPMO3NB, OCTAHOBH-
¢ uepea 4 ¢. OnpejienuTte yCKOpeHue 1 TOpMO3HO# 1yTh Tposnneiibyca.

5. Camonery ans B3neTa HYXKHO NPHOBGPECTH CKOPOCTH, PaBHYIO 252 KM/4.
Cxo1bK0 BpeMeHY JUTHTCS PA3TOH, €CIH 3Ta CKOPOCTh ZOCTHIAETCA B KOHIIE B3JeT-
HO# moAocH anuHoi 980 M?

6. Ho rpaduicy 11pOeKHH CKOPOCTH, #306paXkeHHEOMY Ha PHCYHKE, OTIpeJie TH -
Te YCKOPEHHe, ¢ KOTODRIM ABHTANOCh TENO, U NepeMentenne, COBepIIeHHOE HM 33
Bpemsi 8c.

1 8 te
Puc. 52

I 7. JIBa aBTOMOOHAA BHE3IXKAIOT M3 OAHOIO MYHKTA B OJHOM HAIPaBJe-
Hun, Hepeuit apToMo6uab Breaxaer Ha 20 ¢ o3xe apyroro. O6a KBHXYTCA C
OZMHAKOBHM yckopeHHeM, paBHiM 0,4 M/c? Uepes CKOMEKO BpeMeHH, CYHTas
OT HayaJa [BHXEHHA NEPBOTO aBTOMOOHS, PACCTOAHHE MEXAY HUMH OKaXeT-
cs paBHEM 240 M?

8. C xaxuM ycxopeHHeM ABHXETCA TeNO, €CIIH 32 IECTYIO CEKYHAY 3TOTO JIBH-
JKeHWA OHO TPOHLIO MyTh, paBHHIK 11 M? HavanwHas CKOPOCTb ABHKEHHA PaBHA
HYMIO.

9. Jipuxetue ABYX aBTOMOGH el OMHCHBAETCS CIEAYIONMMH YPaBHEHHAM: X,
=2t + 0,262 ux’ = 80 — 4t. OnpenenuTe, KOTKa H Iie IPOU30HIET nx Berpeda. Hait-
JIMTE PacCTOSHHE MEXXY HHUMHE Yepes 5 ¢ mocJie Hayana JBHKeHHs.

-
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Bapuanr 2 ,

1. 1. TIpn xaxoi CKOPOCTH CaMOJIET MOKET IPH3EMIAMTLCH Ha IOCANOYHON no-*
Joce aspoapoMa AnuHoH 800 M pu TOpMOXKEHHY ¢ YeKOpeHueM 5 M/c?? I

2. Yepea ckobXO CEKYHI NOCTIE OTIPaBJIeHHs OT CTAHIMHE CKOPOCTb 102313 MET-
POTIONNTEHA IOCTUTHET 72 KM/4, £CH YCKOPeHUe TP paarose pasHo 1 m/c?? |

3. KoopupaTa JBHAYIIErOCS TeNa C TedeHHeM BpeMeHH MeHAeTcs no caeny- |
ommeMy 3akoHy: x = 10 — t — 26, OnpeieniTe Ha4albHYI0 KOOPIUHATY TeNa, Ipo- |
€KUM HaYasIbHOl CKOPOCTH U NPOEKLMI0 YCKOPEHUA, YKAKUTE Xapakrep KBU- |
JKEHUA Tesa. .

11. 4. 3a BpeM# TOPMOXKEHHS, PaBHOE 5 €, CKODOCTh aBTOMOGH A YMEHBITUIIACE |
¢ 72 kM/4 g0 36 xM/4. Omipenennte YCKODEHHE aBTOMOOHIA TIPH TOPMOKEHHH H
AJTMHY TOPMO3HOTO TYTH. |

5. Ilyna, nersiman co ckopocthio 400 M/c, BaieTena B AePeBAHHYIO TOCKY # YI-
nybunacs B aec Ha 20 cM. C KakuM yCKOPeHHeM ABUTANACh ITyJist BHYTPH JOCKH? |
Ha xaxoit ray6une cKOpOCTb ITy.TH YMeHBINHAACH B 2 pa3a?

6. ITo rpad MKy HpOEKIIHH CKOROCTH, H300pKEHHOMY Ha PHCYHKE, OIIPeNe/INTe |
YCKOpEHHe, C XOTODHIM JXBHTAJIOCH TENO, U TepeMeNIeHNe, COBEPILIEHHOE UM 3a Bpe-
M 10 c. )

2 46 8 10 t¢

Puc. 53

IIL. 7. /{Ba BENOCHIIERNCTA ENYT HABCTPEYY APYT ApyTY. [lepBitit, umes cxopocTs ]
27 KM,/4, BOAHAMAETCA B ropy ¢ yckoperueM 0,15 m/c?, a Bropoii, uMes ckopocts 9 |
KM/, CyCKaeTCs ¢ TOpH C yckopetueM 0,25 M/c2. Uepea xakoif mpomeXyTOX Bpe-
MEHH OHH BCTPETATCH, ECTIH HIBECTHO, YTO BCTPEYA HPOHIOKAECT Ha CepPeMHe ITyTH? |

8. ABToGyC, OTXO OT OCTAHOBKH, IBHXETCA PaBHOYCKOPEHHO M MPOXOXMT 33
TpeTbio ceKyHAy 2,5 M. OnpezienaTe myTs, npotifenuti asTobycoM 3a nATyio Ce- |
9. YpaBHeHNs ABHIKEHUA ABYX TeJl MMEIOT CAEAYIONMIl BHL:

x, =10t +04P ux’ = -6t +2¢.

Hatizure MecTo v BpeMs Ax Berpeun. Kakum Gyzier paccTosHUE MEXTY HIMH I
wepea 5 c? |

I
I
!
|
X
I
I
I
|
|

i

L 4
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CaMmocrosatenassas paGora (ypox 28)

Bapuant I

1. Envaunell naMepeHHst Kakoif dpuandeckoil penmynsn gpngercs HeoToH?

A, Cunut. B, Macen.

B. Pa6otu. I. 3Heprun.

JI. Mom#ocTH.

2. K10 OTKpBEN 3aKOH HHEPITHH?

A Tepaxnut. B. ApucroTesns.

B. M. Jlomonocos. I. [Tanueit.

JI. 1. Hetoron.

3. Teno meHxeTCA NPAMONHHENHHO ¢ TOCTOAHHOK cKOpocThio. Kakoe yTrepx-
JZIeHHE O PaBHOAEHCTBYIONIEl BCEX IPHIIOKEHHAIX K HEMY CHJT IPABHJIBHO?

A. He paBaa Hymo, TOCTOAHHA 10 MOAYAIO H HATIPABJEHHIO. -

B. He paB#a Hy M0, IOCTOSHHA 110 HATIPABAEHHIO, HO HE 10 MOLYJTIO.

B. He paBHa HyJIIO, TOCTOSHHA 10 MOXYJIO, HO He 10 HaNPaBJEHHIO.

T. Pasna nysmo.

J1. PaBHa Hy MmO WK NOCTOAHHA O MOXYJTIO ¥ HATIPABACHHIO.

4. Teno ABHKETCS PABHOYCKOPEHHO H NPAMOHHeiHO. Kakoe yTBepx/ieHHe O
paBHOAEHCTRyIOMEN BCeX MPHNOXEHHRIX K HEMY CHJI TIPABHIIBHO?

A. He paHa Hy110, TOCTOSTHHA 110 MOYAI0 H HAIIPABJICHHUIO.

R; He pasna 1ymo, IOCTO5MHA 10 HANPABJEHHIO, HO He 11D MOAYAI0.

B. He parHa Hymo; HOCTOSIHHA IO MOJYJIO, HO He IO HalIPaBJCHHIO.

I’ ParHa HyJIO WK HOCTOAHHA 110 MOAYJIO U HAIPABJICHHIO.

5. ise cuymni F, = 3H u F, = 4H npusioxeHsl K OZHOM TOUKe TeNa. YTOX MEXXY
BEKTOPaMH 3THX CHJI cocTarnseT 90°. OnpenennTte MOAy AL paBHOAeHCTBYIOMEH CHN.

A 1H.B.SH.

B.7H.T. 25 H.

J1. Cpenst oreetoB A-T' Het npaBuibHOrO.

6. Ha teno gefictyeT cina tsxecrn 30 H u cuna 40 H, nanpanienHad ropu-
aoHTanbHo. Kakoso 3Hauenve Moxy s pasHogelcTayomelt sTUX cun?

A 10H. B.70H. '

B.50H. L[ 250 H.

. Cpemy oTBeToB A-T HET NIPaBHNBLHOTO.

7. PaBHOReRCTBYIONMAs BCEX CJ, MPUIOXEHHKIX K TeXy Maccoli 5 Kr, pasHa 10
H. KakoBH CKOPOCTE H YCKOPEHHE ABMXeHHA Tena?

A. Cxopocts 0 M/c, yckopeHHe 2 M/ ¢
,  B.Cxopocts 2 M/c, yckopenue 0 M/c2.
B. Cxopocts 2 M/c, yckopenue 2 M/c2
L. Cxopocts MoxeT 6nTh moGoit, yckopenne 2 m/c% -
J1. CxopocTs 2 M/c, yCKDpEHHE MOXKET BHITH MOOHIM.
E. Cx0pocTs M YCKOPEHHE MOTYT GKITE JOGRIMI.
8. Tlox nejicteneM cumm 10 H texo asmxerest ¢ yckopennes 5 m/ct. Kakosa
l Macca Tena?
f A.2kr. B.0,5kr. *

i
1
i
'
!
i
4
i

¥ B.50xr
! T. Macca moxer 66ITH T060i.
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Bapwanr 2 )
1. Emunvineft wamepenss kaxoit pusmueckoil BeNUYNAK ABNASETCA xn.norpam(?*
A. Cunn. B. Macens. |
B. Pagotti. I. Dneprun.
J. Momsocta. I
2. Ko OTKPHL 3aKOH MHEPLHH? |
A. Apucrorenn. B. lepakanr. ]
B. M. Jlomonocos. I. V1. HeoToR. |
A. T. Tamneit.
3. Teno mBiXeTCA IPAMONHHERHO ¢ DOCTOAHHON cxopocrmo Kaxkoe yreepx- I
ZieHHe 0 paBHOAEHCTBYIOmE! BCeX MPHIGKEHHBIX K HEMY CHJI IPaBHJIbHO? I
A. He paBH2 Hy 10, MOCTOAHHA [0 MOAY.TIO, HO HE M0 HANPARJIEHHIO. |
B. He parHa Hymo, NOCTOSHEA 0O MOAYJIIO H HATIPABAEHHUIO. |
B. Pasna Hymo, BOCTOAHHA 110 MOAYJTIO H HANPABICHHIO. |
T. PapHa HyII0 WIH NOCTOSHHA 0 MOAYAIO H HATIPABJIEHHAIO.
J1. PasHa Hym10. . |
4. Teno ABMXETCA PaBHOYCKOPEHHO 1O OKPYXHOCTH . Kakoe yrBepxkaenne o |
pasﬂoneﬁcrnyxomeﬁ RCeX HPHIOKEHHKX K HEMY CHJI IPaBHJIbHO? !
A. He pasna Hymo, HOCTOAAHHA [I0 MOAYIO, HO HE IO HATIPABJIECHHIO. |
B. He papHa Hy10, BOCTOSAHHA IO HaNPABACHHIO, HO HE IO MOXYJTIO.
B. He paBHa Hy 10, HOCTOSHHA IO MOAYJIO M HANPABJACHNK), |
T. PaBHa Hy 0 WM IOCTOSHHA IT0 MOXYJTIO ¥ HaTIPABJIEHHIO. |
J1. PasHa HymI0. x
5. iee cwm F, = 2H u F, = 3H npunoxesn K OfHOR TOYKe TeNa. YToaA MexXxy |
BEKTODAMH 3THX CHA cocTanaseT 90°. Onpene.vm-re MOAY/B paBHOZEHCTBYIOmMEH CIUL. |
A1H B.5H
B.13H. L13H. I
J. Cpenu orBeToB A-I' HeT IPaBHIIBHOTO. |
6. Ha texno aeficteyer cuna Tsoxectu 40 H 1 cuna 30 H, nanpasnenwas ropu- |
3oHTaNbHO. KakoBo aHaveHwe MOXy NS pasHOfeHCTBYIOmEH 3THX CHA? I
A.250H. B.50H. |
B.70H. I 10H.
JI. Cpenyt otBetoB A-T' Het npaBuibHOrO. |
7. PapHogelicTByi0mas BCEX CHI, IPUIOXKEHHRX K Texy Maccolf 3 k1, paBHa 6 |
H. KakoBn CKOPOCTh M YCKOPEHHE IBHKEHHA Tena? |
A. Cxopocts 0 M/c, yckopenne 2 M/c2. |
B. Cxopocts 2 M/c, yckopenue 0 M/c2.
B. Cxopocts 2 M/c, yekoperne 2 M/c2. I
I Cxopocts Moxket 6urTs moboii, yckopenne 2 m/c2. |
J1. CxopocThb 2 M/c, YCKOPEHUE MOXET GHITh JIOBHIM, |
E. CKopoCTs M YCKOpEHHE MOFYT GHITL MoGKMY. |
8. Teno Maccoii 2 Kr aABMXeTcs ¢ yckopenneM 4 M/c? Kakosa paBHogelcTBy10- I
I1as BCeX MPHJIOXEHHRX K TeJTy CHI?
A.2H I
B.05H. |
B.§H. |
T. PapHOKEHCTBYI0MANA MOXKET AMETE M060E 3HAYEHHE, x
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CaMocrosTenbRan pa6ota (ypox 30)

I Bapuanr 1

) 1. Kakas n3 npusexeHRuX HHxe GOPMYT BHpaka-
er 3aKoH [yka?

} A F-ma. B.F=mN. B.F,=-hx

j 2. Ilpu CTONKHOBEHHH JBYX BaroHOB GydepHue
i

{

i

npyxuHH Xxectroctsio 10° H/m cxanuces Ha 10 oM.
YeuMy paBHa MaKCHMAJIbHAS CHJA2 YIIPYTOCTH, C KOTO-
poii npyxuHN Bo3ACHCTBOBANM HA BaTOH?
A.10‘H. B.210‘H. B.10°H. L. 2-10°H.
{ 3. Hapuc. 60 npexcrannenst rpadMKi 3aBHCHMOC-
1™ MOZY7elH CHA YIPYroCTd OT Aed)OPMalMH JUIA TPeX
l npyxuH. Xectrocrs Kako# Gonvme?
2 A. 1. B.2. B.3. L. XecTkocTb BceX TPEXIDYRHH  EH
¥ omumaxosa.
1 4. Hapuc. 61 nprsenen rpagux 3asHCHMOCTH MO-
‘ LIyNst CHJTH YIIPYTOCTH OT YANMHEHH s IPYKHHLL Yemy
| pasaa xecTEoCTL MPYXBHK ?
A02H/. B.04H/Mm B.2H/m [ 10H/m. -

I 5. Hpyxuny, xecrkocts kotopoldt 100 H/M, pas- 0102030405 =z
l_ pe3asm Ha e paBHHE YacTH. HeMy papHa KeCTKOCTD Puc. 61

, KOKIOM DPYXUHH? :
] A 50H,4. B.100H/w
L B.200 H/m. T.400 H/u.

- WA

| Bapuaut 2
| 1. Kakan 13 npuBefenanx uuke QOPMYII ABJIAETCH BHDAKEHHEM IS CHIIL
| ympyrocrm? -
| A F=ma. 5.F- G4 B.F=~mN. LF~-kx.
I 2. Ipr 6yxcupoBKe aBTOMOGHAA GYRCHPHBIA TPOC ¢ XKecTkacTblo 108 H/M ya-
: JMHHACA Ha 2 cM. YeMy paBHA CHIa YIIPYTOCTH, C KOTOpOit Tpoc AeHCTBYET Ha aBTO-
MO6HAB?
| A.0510°H. B.2:10°H. B.0,510‘H. [ 2210‘H. '
I 3. Ha pucynxke 62 npencrapaeHil rpadHKH 3aBUCHMOCTH MOy el CILT yrpyro-
I CTH OT fiepopMalH¥ AN Tpex npyxuH. JKecTrocTs Kakoif MeHbIIe?
| ! A1. B.2. B.3. I ecrxocTs Beex TpeX NIPyXuH
-OMHAKOBA. EH
| 4. Ha pucynxe Apunefien rpadivik 3aBACHMOCTY MO-
| -AyAs CHIE yOPYTOCTH OT TebopMaITH OpYXUHLL UeMmy
| PaBHAa JKeCTKOCTb MIPYAHHN?
A.02H/M. B.2H/M B.20H/M. L 80 H/M.
I 5. Hpyxnay, KecTKocTh KoTopoh k, paspesann Ha
JBe paBHuIe YacTd. YeMy paBHa KeCTKOCTb KaxIoH Apy-
| munn? Puc. 62
X A2 Bk B2k T4k




352 CamocTofiTeNbHule ¥ KOHTpOAbHBE paboTnl

Camocrosrensnas paGora (ypox 32) *

Bapuanr 1 |

1. Kax uaMenHTCs cita TPEHNA CKOIBXKERNA DK ABMXEHNH GpycKka 1o ropH-
30HTANLHOM [LTOCKOCTH, 6CIH CHTY HOPMATLHOTO JABJIEHUA YREAUYHTL B 2 pasa? |

A. He usmenurcs.

B. ¥YBenuunrcs B 2 pasa.

B. YMenbmnrrea B 2 pasa.

T. Veenuunres B 4 pasa.

2. Bpycok Maccoit 0,2 Kr paBEOMEPHO TAHYT € NIOMOIBIO THHAMOMETPA T10 I0-
pHM30HTaNLHOM noBepxHOCTH cTona. [lokasanus aunaMometpa (0,5 H. Uemy pasen
K02(XPHLIHEHT TPEHNA CKOIBXKEHAA? YcKkopeHHe CBOGOAHOIO NaleHus MPUMUTE
pasHuiM 10 M/c2

A.02.

B.0,25.

B.0,4.

.05,

3. Ha pucynxe nipeacranier rpadyik 3aBUCHMOCTH MOAYAs cuil Tpenus F ot |
MOZY/A CHIIK HopMaibHoro Rapnerms N. Onpenexnte KoadbgUIMEHT TpeHHA CKONb- |
xerus (puc. 64).

10 20 30 40 N H

Puc.64

A 01 B.02 B.025 TLO05

4. Konbkobexen Maccoit 60 kr ckonb3uT no anxy. OUpeneauTe cCUay TpeHHA
CKONBbAXEeHHs, NeHCTBYIOMYIO Ha KORbKOGeAa, et Koa(pdHLMENRT TPeHHA CKOb-
EHUSA KOHbKOB N0 IbXy paBen 0,015.

A 400H. B.40H.

B.9H. [L09H

5. Bpycok Maccoit m JBHXeTcH BBepX 10 HaKIOHROH IUOCKOCTH, Koaddmun-
€HT TPeHUs CKOMbXEeHHA . YeMy paBeH MOZYb CHIK TPEHHA?

A pg. B.pmg

B.pugsina. T umgcosa.

6. Bpycok Maccolt m KF IeXWT Ha HaKTOHHOM NNOCKOCTH, Yro HaKJ10Ra KOTO-
poii K ropu3onTy paseH a. KoagxburmenT Tpenus ckonpxesns i. Yemy pased Mo- I
JAyNb CHIL TPEHAS?

A pgsina.

b. pmg.

B. umg cos a.

|

|

. |
LCug X

—_———— e e e e e — — $— —
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' BapuanT 2
1. Ha pucynke npeacrabiieHn rpauKy 3aBUCUMOCTH MOAYNA CHJALI TPEHHSA
F or Moxyna cunnl HopMansHoro faBnenns N. B xakom cnyvae koadbpuuueHT
TpeHHs 6OMbilre H BO CKOMBKO pas?

10 20 30 40 N H

|
I
|
|
l
|
|
|
| Puc. 65
I A. B neprouM cny'iae; B=4u,
I B. B nepsom cyvae; p, = 2 .
| B. Bo sropomM cyvae; p, = 2 .
| .I. Bo BTopoM cayyae; i, ~ 4 1,
| 2. Bpycok maccolf 0,2 kr npuxkat K BepTHKaJIBbHOM cTeHe ¢ cunoii § H. Koag-
I buuMeHT TpeHUsT MeXIy Gpyckom u cTeHoif paBer 0,2. UeMy paBHa cuna TpeHHA
CKONBXKEHUA OpycKa o cTeny?
| A04H B.OGH
X Bi1H r14u
| 3. Mo ycnousaM npeaniayeil 3agayy onpeae HTe MUHHMAaRbHYIO CHIY HOp-
| MAaJBLHOrO IaRNeHHs Ha 6DyCcOK, YTOGH OH OHUT HemoABMAEH. YCKOpeHHe cBoGol-
HOTO NafieHHA NpUMHUTe paBHbIM 10 M/c2.
: A.05H. B.1H.
B.5H. L 10H. .
| 4. OnpezenuTte TOPMO3HO# ITYTH ABTOMOGH.IA, HAYABIIETO TOPMOXKEHHE Ha TOPH-
| 30HTAILHOM yuacTKe wocce ¢ Koa¢puumeHTOM Tperns 0,5 [pH HavaTbHOH CKOpOC-
| TH [BuxeHuR 15 M/c. Yekoperue cBOGOHOTO NajieHNA npuMuTe pasHuM 10 M/c2.
A9OM B.45M
| B.225m C11,25m
| 5. ABTOMOGUNB COBEpIaeT NOBOPOT TIO AyTe OXPyxHOCTH. Kakoso MyuHUMan-
| Hoe 3aHaueuye pajuyca OKPYKHOCTH TPACKTOPHH aBTOMOGH I Py KoadHIHEHTe
| TPenna aBTOMOGH/ILHBEIX WUHH O gopory 0,4 u ckopocTh aBToMoGHs 10 M/c? Yeko-
| peHBe cBOGOAHOTO NaleHNs: TIpUMHTE paBHEIM 10 M/c2,
A.250M. B.100m. B.50M. T.25M.
| 6. Bpycok Maccof m IBHXKeTcs BBEDX MO MOPH3OHTANbHOM MOBEPXHOCTH MOA
aeiicteuem cunn F, HanpasneHnolt nox yraoM o. KoadwbuiueHT TpeHus ckobxe-
pel
| Hua . Uemy paseH MORYAb CHIILE TPEHUS?
A ug B. pmg
| .
B.mgsina T. umg cos a
! 6. Bpycok Maccofi m KT J1eXHT Ha HaKIOHHOMN TUIOCKOCTH, YTON HAKJIOHA KOTO~
| poH K ropu3oHTy paBeH . Koapduiment Tpenua ckonbxkenus . UYemy paBen
) Moaynab cuan Tpenua? ) N
‘& A-Fcosa B.Fsino. B.Fsina. T p(mg+Asina)

t2 B. A. Boakos, 10 k.
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KonTponbuas paGora no reme
<JlnHaMuka MatepuaabHOH Touku» (ypok 40) *
Bapuanr 1 ) \ l
1. Macca xocmonaBTa 60 kr. Kakosa ero macca Ha Jlyse, rae rpaBUTalMoHHOE l,
IPHUTSKEHNE TeJ B IECTDb Pa3 cinabee, 4eM Ha 3emue? |=
A. 10 kr. B. 54 xr. B. 60 kr. T. 66 kr, /1. 360 xr St

2. TlpuoTnpaBJeHnH N0e34a IPy3, NOABEUIEHHEIH K OTOJNKY BaroHa, oTKHO- |
HUJICA Ha BOCTOK. B KaKoM HampaB/ieHWH Hayajl JBUTaTLCA Hoe3n?

A.HasBocrok. B.Haszanaa. B.Hacesep. I Haror. I

J1. Cpemn otsetoB A-T' HeT npaBuabHOrO.

3. B Ak Maccoii 15 KT, cKoab3swMit o nouny, cazutes peGeHox Maccoi 30 KI.
Kak npy aTOM H3MEHNTCA CHJIa TPEHUA AMMKA O NON?

A. Ocranetcs npexHeit. B. Vaenuuurtcs B 2 paza. B. Yeemmunres B 3 pasa.

I. YMeHswuTcs B 2 pada. JI. YmensuTcs B 3 pasa.

4. 1a 6pycxka, CBI3aHHbIE HEBECOMOI HEPaCTsDKUMOI HUTD, TAHYT ¢ cuiioii F= 2 H I
BIIpaBo 110 croTy. Maccut 6pyckos m, = 0,2 kru m,=0,3 kr. KoadxpurmenT tpexns croib- |
skeHust 6pycka rmo croy # = 0,2. C xakuM ycKkopeHHeM cABUHYTCA 6pycku (puc. 87)? |

A.1Mm/c; B.2m/c% B.3m/ L T 4M/ck 1.5 m/C2 ol m2
5. llait6a ckob3UT C NestHOM ropkH BoicoTol H = f;’
5 M, HaKJIOHHOI! K TOPHIOHTY oA yrioM a=45°. Koad- 7777777

cuLuenT Tperns mwait6nl o nex x = 0,2. Topka niasHO Puc. 87

NePEXOMT B TOPHIOHTANBEYIO NE/ISHYIO IOBEPXHOCTD.

Kakoit nyTs npo#ifer waiiba 1o 06CTaHOBKH 10 FOPH3OHTANLHON nonepxnocm'?
A25M. B.10M. B.15m. 1. 20 M. [1. 25 M.

Bapnanr 2

1. Ha pucynke 88 npescrapieHsl BEKTOpPH CKOpPOCTH V ¥ YCKOpe-
HHU# g ABWKeHUs Tesa. KakoBo HanparjieHHe paBHOEHCTBYoLIel BCeX
CHJI, AEHCTBYIOIMX HA 3TO TEN0?

2. Teno cxumaioT Abe cuibl. Cuna, paBHast 100 H, HanpaBieHa
BApaBo, a Cina, paBHast 200 H, nHanpasneHa Bneso. Kakobbt Hampas- \ =
JIeHHE U MOJLY.Tb PAaBHOAEHACTBYIOLIEH CHI, AEHCTRYIOIMX Ha Te0?

A. Brpaso 100 H; b. Baeso 200 H; B. Bnpaso 200 H;

I. Baeso 100 H; 1. Bneso 300 H.

3. Tenexxy maccoit 15 krronxator ¢ ciioit 45 H. Yekopetue Tesiexku
npH atoM 1 M/c%. YeMy paBeH MOAYJIh CHbl, NPENATCTBYIONIHIT ABYKEHUIO TENEXKH ?

A.25H;B5.30 H;B.35H; L 40 H; 1. 45 H.

4. JIra Tena, CBS3aHHLIE HEBECOMOH HEPACTAXHMON HHUTBIO, TAHYT C CHIOH |
F= 12 H, coctannaouuii yron o = 60° ¢ TOPHIOHTOM, IO FaBKoMy ctoay (x = 0). |
- KaxoBa cHsa HaTsOKeHWst HUTH? |

A 1H;B.2H;B.3H;T.4H; 1. 5H. |

5. Ky6ux HauMHaeT CKOJBb3UTDb C HaYanabHOM ckopocThio V, = 5 M/c BBEpPX MO
AEISHON NPAMONHEHHOM rOpKe, HAKJIOHEHHOM K TOPH3OHTY NOJ YIJIOM o = 45°, I
Koagxpuument tpeHus ckoabxenus xybuka o segu = 0,2. Yepes xakoit npomexy-
TOK BpeMeHH KyOUK BEPHETCst K OCHOBAHHIO TOPKH? . Ik

A1,34G B 154¢B. 1,74¢ T 194G 1. 2,04 ¢ X

Puc. 88

|
| ;
|
| .
|
| 3
| :
I
| -
[
|
| »
| 3
|
I
|
I
|
I
I
I
|
|
——————————L—K———



STCILHBIC # KOHTPOAbibic PaboTsi k yuebuuky TSI Msakuwesa, B.B. Byxosiicna 355

KonTponsnasn pa6ora no Teme
«/{nHamuka MaTepBaibHoll ToukH» (BapHaHT ypoka 28)

Bapuanr 1
3 I. 1. Jletunk, macca koTOporo pasHa 80 Kr, BHINONHAET MEPTBYIO METIO pafuy-
5‘ coM 250 m. [Ipn 3TOM €KOpOCTh caMonieTa paBHa 5450 kM/4. C xakoif cHoN FaBUT
gi NETUHK Ha CHAEHbE Kpecra B HIDKHeH ToYKe IMeTIH?
f’j 2. Teno maccoii 10 xr cockann3biBaet ¢ HaKJIOHHOM TIJIOCKOCTH, Y KOTOPOU yron

HakJIOHa paBeH 40°. UeMy paBHa cHa TPeHMS, €CJIH YCKOPEHHeE Tesla paBHO 2 M/c??
1 IL. 3. OnpenennTte paauyc Kpyra, KOTOPHIA MOXET OMHCATh MOTOLMKJIHCT,
4 ecnm o ener co CKOpPOCTHIO 36 KM/, 2 IpeAEBbHLI YIOJ €T0 HAKJIOHA K J0poTe
-} pasen 60°.
1 4. ABTOMOGHIB Maccolf 2 T IOAHUMAETCA B TODY, YKJIOH KOTOpoii paseH 0,2. Ha
1 y4yacTKe IyTH, paBHOM 32 M, CKOpOCTDh aBTOMo6HIIs Bo3pocaa oT 21,6 km/4 o 36

KM/4. CuuTas ABYKeHUE aBTOMOGH IS PaBHOYCKOPEHHHM, HalANTE CHITY TATH IBH-
| ratens. KoadxbuiueHT conpoTHBNeHns ABHKeHHIO paBeH 0,02,
l ITI. 5. Juck BpamaeTcA B TODU3OHTANBHON MAOCKOCTH CO CKOPOCTBIO
| 30 06/muH. Ha paccToguuu 20 cM oT ocH BpallleHH sl Ha TUCKE JAEXUT TEJO Mac-
] coit 1 xr. Kaxnm nomxer GHTh K03hGULMEHT TPeHus, YToOH TelXo yaepixa-

JIOCh Ha TUCKe?
I 6. I'pys Maccoit 20 KT, HaxoAAMMACA Ha HAKJIOHHOW NIOCKOCTH, IIPUBS3aH K OX(-
| HOMY KOHLLy IIHYPa, IePEKHBYTOTO Yepes 610K, K ApyroMy KOHItY 3TOTO e mHypa
x TOABEIIEH IPy3 Maccoi 4 kr. C kakiM yckopeHuem GyAyT ABUTaTbCS IPYSLI, €CIH
| yrox HakJIOHa MIOCKOCTH paBeH 30°, a xoachpuumenT TpeHus pasen 0,2?

Bapuanr 2

I. 1. C xaKkoif CKOPOCTBIO ZOJDKEH ABHATaTHCA MOTOIMKIL 10 BEIYKJIOMY YYACTKY
IOPOTH, MMeIOLleMy PaTHyc KPUBH3HHL 40 M, 4TOOLI B BepXHeli TOUKe 3TOTO y4acTKa
JaBJeHue Ha Jopory 6bIo paBHO HyMO?
2. Kaky1o cHIy Ha0 NPHUIIOXKHUTD /Ut PABHOMEPHOTO MOXbeMa BATOHETKH Mac-
coti 600 kr 1o acrakafe ¢-yriom HaxioHa 20°? (TpeHue He yYHTHIBATE.)
IL 3. BenoTpek upeeT 3akpyrieHne paauycoM 50 M. B aToM MmecTe oH uMeeT
HAKJIOH K TODH3OHTY, paBHHIif 45°. Ha kaky1o cKopocTh BeIOCHIIERa PACCYHTAH Ta-
KO HaKJIOH?
4. C XaKuM YCKOPEHHEeM CKOJIL3HUT 6PYCOK MO HAKJIOHHOH MIOCKOCTH, YTOJ Ha-
KJIOHa KOTOpoit paseH 30°, koadypuuuenT TpeHus pasen 0,27
II1. 5. Ipys Maccoit 100 r HaXOAUTCA Ha CTepP)KHe, YKPENJIEHHOM TlePIIeHANKY -
ASIPHG OCH LeHTPobexHOM MatMHEL [Py3 COSIUHSIOT € OCHIO TIPYXKUHOI, XeCTKOCTS
koropoit pasaa 300 H/m. Kakum nosmxeH GLITH 1epuof BPAEHUS CTEPHKHS, YTOOLL
MPY’KHHA PACTAHYJIACh Ha YeTBEPTh CBOSH NepBOHa4aNbHOM AMMHK? (CTepxxeHb
CYMTATh HECATLHO MIAAKHAM).
6. C BepIMHLI HaKJIOHHOH NJIOCKOCTH, Y KOTOPOH BhIcOTa paBHa 10 M, a yroa
HAKJIOHA K TOPH30HTY paBeH 30° HaUHHAeT COCKANMb3bIBaTh Teso. OnmpenenuTe cko-
POCTB TeJIa B KOHIIE CITyCKa ¥ nponomlcmenbﬂocn CITyCKa, ecu Ko:-xm)uunen'r Tpe-
HHA TeNa O TNOCKOCTL paBeH (,1.

e G S Sttt e S e, S S — — — ——— —
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CamocTosTenbHas pa6ora (ypok 43) *

Bapuant 1 -
1. Kaxum BripaxeHneM onpenenmo'r HMIYAbC TeNa?
A. ma;
B.mV; 3
B. Ft;
P \
T2

2. B xakux eIHHHIIAX H3MepsieTCs: MMITYJILC B MexaynapoxHoit cucreMe?

A1EH;

B 1 kr;

B1 Hc;

L 1% .

3. Yemy papHO H3MeHEHHe HMITYJIbca TeJa, eCM Ha Hero MOAEHCTBORANA CHAa
15 H B revenne 5 c?

A 3xrM/c; B.5krM/c;

B. 15krMm/c; . 75 xrM/c

4. Teno Maccoit m aemxerca co ckopocThio V. [locie BaauMoseficTBus co cTEH-
KOif TeJIO CTano ABUTaThCS B MPOTHBOIMONOXHOM HalIpaBJIeHHH € ToH Xe 1o MOAy-
J0 CKOpocThio. YeMy paBeH MOAYAb M3MEHEHHS HMITYJIbCa TeNa? I

A.0;B.mV: _ I

B.2mV; L. 4mV X

5. Kaxoe u3 BRIpaseHHI COOTBETCTBYET 3aKOHY COXPaHEHHS MMITYJIBCA ZUTS Cy- |
Yyas B3aUMOJEHCTBUA ABYX Ten?

Ap=mV,

b.FAt =mV,-mV,;

B. m6' +m,z§' mB, +mP, ;

T ”‘1612 mzz m|0)z mz(!

2 2
6. )Kenesnonopoxcnuﬁ BaroH MaCCOH m, ABMKYIUICS £O CKOPOCTBIO V, cTan-

KHBAeTCsl ¢ HEMOABHXHRIM BarOHOM Maccoit 2m u ciiennsgercs ¢ HuM. Kakum cym-
MAaDHBIM HMITYJIECOM 06MaAI0T Ba BaroHa N0C/e CTONKHOBEHHS ?
A 0;B.mV; .

|
I
I
I
i
I
|
I
B.2mV; . 3mV :
7. Tenexxa Macco#t 2 Kr, ABMXYIIAACA CO CKOPOCTbIO 3 M/C, CTATIKMBAETCS C
HenoABMXHOM TenexKol Maccolt 4 xr u cuennsercs ¢ Heii. UeMy paBHa CKOPOCTD I
ofenx Tenexex Nociae B3auMoaeHCTBHA? [
A.05Mm/c; B. 1 m/c; T |
B.1,5M/c;T.3M/c ‘ |
&. I1pu BHICTPEIE 3 THCTONETA BRIJIETAET ITYJISA Maccol m, IBHKETCSE CO CKOPO- I
ctbio V. Kakoit 1o Moy mio uMnyanc npuobperaeT moc/ie BucTpena MucTonert, eCu
ero Macca B 100 pas 6onbme MaccH myau? l
A.0; B.mV/100; |
B.mV; {
L100mV - X



P R T

- — e |

vty

\

F e ——————————

MOCTOSITCIBINBIC H KOHTPOMsHBIC paboTs k yuebnuky 51, Makuesa, 5.5, Byxobuesa 357

|
I

Bapuanr 2

1. Uemy paBeH HMITYJIBC Tea Maccoii 2 KT, ABHIKYIIETOCH CO CKOPOCTbIO 3 M/c?

A 1,5%r-M/c;B. 6 xr-M/c;

B.9kr-m/c;I. 18xr-Mm/c

2. Kaxopo HanMeHOBaHWe eAMHHAIIL HIMEPEHNS, BhpPaKeHHOE Yepe3 OCHOBHLIE
equHHIE MexayHapoaHoit cucreMu ?

A.1xr;B.1xr-M/c;

B. 1 xr-m/c%; E 1 kr-m?/c?

3. Kaxoe BripakeHHe OlpefieISeT HIMeHeHHe HMITYJIbCa Tesa?

A . ma;
B. mﬁ;

B. Ft;
mo?
2

4. Teno maccoit m xBMKeTCsA cO cxopocthio V. [locne B3anMogelicTsug co cTes-
KOif TEJIO CTANO ABHTATLCR B POTUBOIIOIOKHOM HampaBJeHHH ¢ TOMH XKe 1o Moay-
JII0 CKOPOCTHIO. YeMy paBeH MOAYJIb H3MEHEHHA NMAYJIbCa Tesa?

A 0B mV;

B.2mV: T 4mV

5. Kakoe u3 BHPakeHus COOTBETCTBYET 3aKOHY COXPaHEHUs UMITYILCA JIS CILY-
Yast B3aMMOAEHCTBHA ABYX TeN?

Ap=mV;

B.FAt=mV,-mV;

B. mo +m,ﬂ mﬂ +m,,;

”‘161 ’"z =m (‘9’)' "‘2( 2}
L= %

6. )KeJleaHonopoxchm BaroH Maccoi«t m, JIBIOKYIHICA cO CKOPOCTEIO V, cTa-
KWMB2ETCS ¢ HEMO/BMKHEIM BATOHOM Maccoil 2m u cuenisercs ¢ HuM. Kakuu cym-
MapHEIM UMIYILCOM 00AJAI0T IBa BATOHA TIOCNE CTOIKHOBEHUS?

A.0;B.mV;

B.2mV:I.3mV

7. Tenexxka maccolt 2 Kr, JBHXKYIIAscsd CO CKOPOCTBIO 3 M/C, CTANTKMBAETCS C
HeTIOABIXHOM TeJIexKoi Maccoit 4 Kr u cueruisercd ¢ Hell. Yemy paBHa CKOPOCTb
obenx Tenexex 1nocie B3auMoseicTBusA?

A 05m/c;B. 1 M/c;

B.1,5Mm/c;T.3M/c )

8. Tlpu pricTpesie M3 MACTONETA BRUIETAET NS Maccoit m, ABUXKETCA CO CKOPO-
ctbio V. Kakoit no Moy 1o nMnyisc npuoGperaeT Mocie BHCTpeia ICTONET, eciH
ero Macca B 100 pa3 boxbine MaccHl mymH?

A.0; '

B.mV/100; )

B.mV;

L100mV
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Bapuaur 3

1. Yemy paBeH MMIIYABC TENa Maccoit 2 KT, ABMKYHIETOCHA CO CKOPOCTLIO 3 M/c?

A 1,5kr-M/c;

B.6«xr-M/c;

B.9kr-M/c;

18 kr-M/c

2. KakoBo HauMeHOBaHHE eIMHHULIE HMIIYJIBCA, BHIPAXEHHOE YePe3 OCHOBHLIE
equHULE MexayHapoaHo# cHCTEMEI?

A.1xr; B. 1 xrmM/c;

B. 1 xrm/c%;

I 1 krm/c?

3. Kaxoe Brhipaxenye onipe/ieifeT HaMeHeHHEe MMITYbCA TeNa?

A.ma; B. mV;

B. Ft; . mV?/2

4. Teno Maccoit 2 xr geuxeTcs co ckopocTsio 3 M/c. ITone BaanMoneiicTeua co
CTEHKOH TeJIO CTas0 ABAUTaThCS B IPOTHBOMNOJI0KHOM HAIPABJIEHHH CO CKOPOCTHIO
2 M/c. YeMy paBeH MOZYNb H3MeHEHHA UMITYALCa Tena?

A.2 xr-M/c; ’

B.4 kr-m/c;

B.6 kr-m/c;

.10 kr-M/c ]

5. Kakoe n3 BuipakeHu it COOTBETCTBYET 3aKOHY COXPaHEHUS HMITYIbCA AN CITY-
4as B3aMMOLEHCTBUA ABYX TeN?

AmV +mV,=mV, +mV,

B.p=mV

LFAt=mV, -mV,

6. Tenexxa Maccoit 3 Kr, IBHXYLIAfCs CO CKOPOCTBIO 4 M/C, CTANIKMBaeTCA C
HETIOABHIKHOM TesexKoH Toif xke Macchl U cLiennseTcs ¢ Hell. YeMy paBeH uMILyJIbe
TenexeK 11ocjae B3aNMoeiCTBHS ?

A.6kr-M/c;

B.12kr-M/c;

B.24kr-Mm/c;

ro

7. Tenexxka Maccoit 3 kT, ABHXYIRAs CO CKOPOCTDLIO 4 M/C, CTAIKMBaeTCA C He-
TIOBIKHOH TeJeKKOM Tol Xe MaccHl M cuenasiercss ¢ Heit. Yemy pasHa cKOpocTs
obeux Tenexex nocsie B3aHMOAEHCTBUA?

A.2Mm/c;

B.3Mm/c;

B. 4mM/c;

[12m/c

&. CKOpOCTD JIErKoBoro aBTOMOGHIS B 4 pa3a Bosbilie CKOPOCTH IPY30BOTO, a
Macca [Py30Boro — B 2 pa3a 60abie Maccl 1erkoBoro. CpaBHUTE 3HaYEHUS MOLY-
Neif UMIyJILCOB JIETKOBOTO P, H TPY30BOTO P, aBTOMOG#H €.

A.p =Dy

B.p, = 2p,

B.p,=2p;

Lp,=4p,

X

Ii
H
|5

i
|
I
I
I
|
|
I
I.
I
I
I

p 4
I
I
I
l
I
I
I
I
I
|
I

1
|
I
I
I
I
I

i
L

x
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CamocrosTenbHas pabora (ypok 44)

Bapuaut 1
; 1. ITo xakoit opmyne crexyer paccuuTniBath pabory cunnt F, ecnn yron MeX-
E‘! Ay HalpaBJIeHHeM CHJILI U TepeMeleHHs S paBen of?

F F
qi ‘A.Ecosa;B.S'Fsinot;B.F-S~cosot;F.“‘sinu

1 R)
;1, 2. Ha pucynke 93 . F F
‘ MPeACTaBIeHb TPH E
BapPHaHTa B3aUMHOTO
PacnonoxeHns Bek- + '3 2 7 3 3
#+} Topos cunut F, neii-
. { cTByoeii Ha Ten1o, 1 Puc. 93
' ckopoctu V Tena. B
KaKOM cny4ae paboTa cunsl F orpuuatensHa? M
| A.1;B.2; B. 3;T. Hu B onxom u3 ciyvaes 1-3
I 3. JIp1XXHUK MOXET CILYCTHTBCA C TOPbI OT TOYKH M 10 TOuKH N

"§ N no oxxol M3 TpaekTOpHii, pEACTaBAEHHbIX Ha PUCYHKe 94.
| Ipn nBHXEHHH IO Kakoit TPaeKTOPUM paboTa CHILI TAXECTH Puc. 94
6yaeT UMeTh MaKCMMAJILHOE 10 MOAYJIIO 3HaYeHHe?
| A.1; B. 2; B. 3; I o BceM TpaekTopHsM paGoTa CHJIBI TSIKECTH OAWHAKOBA.
4. Teno macco#t 1 xr cunoit 30 H nmoannMaeTcss Ha BRICOTY 5 M. UeMy paBHa
paboTa 3ot cuaLI?
A. 0 [ix; B. 50 Txx; B. 100 {x; I. 150 Ix
i 5. Yemy paBHa paboTa CHJIN YIIPYrOCTH, BOSHHKAIOLLEH PH PACTsSOKEHHH Pe3U-
HOBOTO LIHYpa xecTkocTbio k = 1000 H/M Ha x = 6 cM?
| Bapuanr 2
} 1. Kak HaaniBaeTca equHHLa paboTel B MexayHapoxHO# cucTeMe eXUHHL?
| A. Huioton; B. Bart; B. Ixoyns; I. Knnorpamm
’ 2. Yemy pasHa paboTa cunnt F, ecsiyt yron of Mexay HampaBJIeHHeM CUJILI U Tie-
pemellleHueM Tena S paBen 90°?
| AFSBF/SBS/FFO

| 3. Ha pucynxe . F

| 95 mpeacTaBneHb

| TP BapHaHTa B3a- ‘ 5
HMHOTO Pacnosio- }

I KEHHUS BEKTOPOB Puc. 95
| cnmm F, zefictByto- .

| weit Ha Teno, u ckopocT V Tena. B xakom caiyyae paboTa cuant F nonoxurensHa?
| A.1;B.2; B. 3; . Hu B onHoM u3 cnyyaes 1-3.

| 4. Kakas ¢opMyna CBS3LIBaeT MOLHOCTL ABUTaTeNs, CUTY TATH H MaKCHMAJlb-
I

vl

HYIO CKOPOCTL? \
N LV=F_+N

5. Yemy pasHa pabota cuibl, HeoOX0aMMas JlA MOTBEMa IPy3a Maccoii m = 20

N F,
| AV=F_ NBV=F iBV=-—5%;
I maa
xﬂcrﬂanucoryh 5 M c yckopeHuem a = 1,2 M/c??
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CamocrosTtenbhas pa6ora (ypok 45)

Bapuanr 1

1. Teno mMaccoit m NOAHATO Haj NMOBEPXHOCTbIO 3eMMU Ha Bucory h. Kaxoaa
TIOTEHUMaNbHast IHEPIHA Tena?

A. mg; B. mgh;

B. mh; I gh;

A mg/h.

2. KaxoBa noTeHUHambHasA SHEPIHA CTaKaHa € BOAOIH HA CTOJIE OTHOCUTENLHO
ypoBHs nona? Macca cTakana c Bozost 300 1, BeicoTa cTona 80 cM, ycKOpeHHe CHIBL
TxecTH 10 M/CP.

A.24-10° Nx; B. 2,4 - 107 IIx;

B.2,4- 10> Ix; T. 2,4 1x;

I.2,4-102 x.

3. Mpyxwuna xectkocToio 103 H/m pacTanyTa Ha 4 cM. Kakosa noteHuuanbHas
9Heprua ynpyroi aedopMauuH NPYKUHB ?

A.4-10° Ix; B. 80 Ix;

B. 40 Ix; T. 1,6 Ix;

. 0,8 Ix.

—— — ————— . ——rr — — o oy e o . s o o e}

Bapuaur 2

1. Kax nazuisaetca puanyeckas BeXHYMHA, PaBHAs NPOM3BEREHMIO MaCChi Tela |
M Ha ycKopeHue cBOGOAHOTO NaleHHs H Ha paccTosHHe h oT Tena o nosepxHOCTH
3emiu?

A. Umnynsc rena;

B. Umnyase cuany;

B. Kunetnyeckas 3Heprus;

T. lorenumanbHas sHeprus;

J1. IpoiiHas knHeTH4YecKasa IHEPru-.

2. Teno Maccoit m HaXoAWJIOCh Ha paccTosHuN h oT nopepxHocTH 3emiu. 3a-
TEeM pacCTosiHMe yBemmunaoch Ha Ah. Kak uameHunach noTeHUMANbHAS IHEPrHs
Tena?

A. YBenuyunach Ha mgh;

B. Yeenuyunacs Ha mg(h + Ah);

B. Yeennunnaco Ha mgAh;

T. YMeHbmnnach Ha mgh; J{

. Ymenbmunacs Ha mg(h + Ah); E. Ymenbunnacs Ha mgAh.

3. KakoBa noreHuUHaTbHAA SHEPrUA KHUCW Ha CTONE OTHOCHTENLHO YPOBHA

nona? Macca xuuru 500 r, BeicoTa crota 80 cM, ycKopeHue cHakl TsxecTH 10 M/¢.

|

|

|

|

I .

I

|

|

|

|

[

|

|

A 4-102 Ix; B. 4 JIx; ]
: I
|

I

I

*

S =

B.4-102Ix; I 4- 103 Ix;

4105 Ix.

4. Tpyxuna xecrkocroio 104 H/M pacTanyra Ha 4 cM. KakoBa noTeHIHanbHas
3HEPTHUA YNpyroii neopMauuy NPYKHHLI?

A 104 Ix; B. 16 1x;

B. 800 [Ix; T. 400 [Ix;

II. 4- 10‘ ﬂ)l(. »
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CamocrosrensHas paGota (ypok 46)

1. Teno Maccoit m ABuMeTCS CO cxopoc'mo v? I(axon HMITYJLC TeNna?

42

A.E-;L;Bm: ;B.m8;T. = lImﬂE—z-

2. Temo maccoit mfmmmemaco acopocruo V. Kakosa KiHeTHHeCKas IJHEPTHA TeNla?

A."'f ;B. "': ;B m8;T. 2,1[».:91-:-"—'22

3. Kamens 6potuen BeprakaibHo BeepX. Ha myTu 1 M ero KHHeTHYecKas SHepIriHs
yMenbunuiacs Ha 16 /. Kakyio pa6oTy coBepumia cusia TsDKeCTH Ha 3TOM ITyTH?

A - 16 Ix; B. - 4 Ix;

B. 16 Ix; I 4 Jix; J.0Ix

4. KakoBa KuHeTHuecKas 3Heprusa asToMobmnas Maccolt 1000 kr, ABMKymIerocs
€O CKOpOCTBIO 36 kM/4?

A.36- 103 Ix; B. 648 - 10% [[x;

B.10° Ix; . 5- 10 Ix

5. AsToMobOuab ABMXETCA O cKOpocTbio 10 M/c. C KaKOH CKOPOCTEIO OH 107~
3€eH ABHUTATbCA A TOrO, YTOGH! €70 KMHeTHYECKast 3HEPTHS YBeANYHIach BaBoe?

l_ A.40m/c; B. 20M/c; B.5M/c; T. 2,5M/¢; 1. 10 M/c; E.M/c

- e e

* Bapnanr 1
il
|
|
I
]
|
I
|
|
|
|
I
|

] Bapwanr 2
1. Kak HasmBaeTCs (puandecKas BeTHYMHa, DaBHasd IPOU3BENEHNIO MACCH TeNa
| Ha BexTop ero MIHOBEHHO# CKOPOCTH?
| A. Hmmymbe Texa.
B. IMnyasc cunnt
I B. Kunetnueckast aneprus.
i I TToTenusanbHasA SHEPTHA.
| J1. JlBoiiHast KHHETHYeCKas JHEPIAL.
| 2. Kak HasniBaeTcs (pM3HYecKas BeIMYHHA, PABHAsA NOJOBHHE NTPOH3BENACHHS
| MAaCCHI Te1a Ha KBAJAPAT €10 MTHOBEHHON CKOPOCTH?
A. ImMnynsc Tena.
: B. Umnynbc crhl.
B. Kunertuyeckasi 3Heprus.
| I IMoTeHuMansHas aHEPTUS. _
| . [Isoitnas KMHeTHYeCKas 3HEPTHA.
| 3. Kamenn 6pomeH Bepruxansto epx. Ha myTh 1 MeTp ero KuneTHyeckas sHep-
| rus yeenuuunach Ha 10 k. Kakyio pa6oTy coBepuinia cu/ia TAXXECTH Ha 3TOM NYTH?
A.-16 JIx; B. - 4 JIx;
| B. 16 1x; I 4 1x; 1. 0 Jlx.
| 4. KaxoBa kMHeTHYeCKast SHEPIHA PaKeThi Maccoﬁ 100 kr, ABIXKYINEHCA CO CKO-
I poctbio 60 xM/MHH?
I A 10° Ix; B.5- 108 [x; B. 1,8 10" [Ix; T. 6 - 10° JTx; [T 50 [0k
5. ApTomMobuns ABUKETCA 00 CKOPOCTBIO 10 M/C. C KaKO# CKOPOLTBIO OH 1O0JN-
| sxen gpurarncs ais Toro, 4tobni ero KMHETHYeCKast IHEPIHA YMEHbIINIACh BBOE?
i A.40wm/c; B. 20 M/c;
‘f;x B.5M/c; 1. 10 M/c; E.M/c
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CaMocroarensHas pabora (Vpok 47) *

Bapuanr 1 I

1. Jlomanp nepemernaet Tesery, npuiiaansas iy B 500 H nox yraom 45° x ropu-
30mTY. Kakyio MOIHOCTD Pa3BHBAET JIOMA/k, ECIHM 33 KDKJIHE 2 C OHa mpoxoauT 6 M? 1§

2. ABTOMOGHITE Maccoit 2 T TPOraeTcs ¢ MeCTa M ABHKETCA B FOPY, YLOJ HAKJIOHa |
xotopoit 65°. Ha paccrosimmu 100 M aBTOMOGHAL, ABATasCh PABHOYCKOPEHHO, Pas: | ;
BT ckopocTh 36 kM/«. Kosdubuuuent Tpenus 0,05, Onpenemite CPEAHIOIo MOIL- |,
HOCTDb, Pa3BUBAEMYIO JBHTaTeNneM asToMobuns,

Bapuanr 2 ’ |

1. Tpakrop TaHer nayr, npunaras cuny 60 kH mox yraom 25° x Hanpasennio |
nsuxeHus. ONpeneNTnTs MOIHOCTD, Pa3BHBAEMYIO TPAKTOPOM, ECTH 32 10 ¢ Tpak-- |
TOp APOXOAUT PaBHOMePHO 50 M. |

- 2. ABTOMOGHIIb Maccoif 2 T CriycKaeTcs € FOPbI, YroJ HAKAOHa KoTopoi 7¢, ITpoii-
A5 H3 COCTOSIHHA TIOKOA NYTh 50 M, aBToMoOWIEL IpHoGpen ckopoctb 72 kM/4. Ko-
adprumeHT conpoTHaienns Apuxenuio 0,04, Haittu cpeanion MOIHOCTD, pa3BH- |
BAEMY10 aBTOMOGHIIEM Ha 3TOM YYaCTKe.

: |
________ ——— e — e — ———
|

Kontponbnas pa6ota mo Teme «3axon coxpaHenns» (ypok 52)

Bapuanr 1 I

1. Ilapuxk Maccoit m, ABMKYUHIACA BIPABO.CO CKOPOCTBIO VO B HAMPAB/IEHHH CTEH- x
Ku, aGCONIOTHO YIPYTO OTPAKAETCH OT Hee. KaKOBO M3MeHeHHE HMNYILCA IADHKA? |

A. mVO0 (nanpasneno BreBo). B. 2mV0 (HanpapseHo BneBo). I

B. mVO0 (nanparneno Bnpaeo). I. 2mV0 (nanpasneno Bnpaso). /1. 0

2. Tlo yenoBuio 3a1a4n 1 Onpefe/uTe U3MEHEHNE KAHETHYECKOH SHEPIHM APHKa. I

AmVE;B.(mV)/%B.0;T. (-mV2)/2 L -mV;

3. /1Ba Maya, IBMXYIIMXCSA APYT APYTY CO CKOPOCTAMH 2 M/c U 4 M/c.-Macchl
mstaeit paBHB 150 1 1 50 T cooTBeTcTBEHHO (pHC. 100). V, = 2M/c, V, = 4u/c.

Tloc/ie CTOMIKHOBE S MEHBIIHEL MST4 CTaN ABMTAaThCA Bnpaso co cxopocrmo 5M/c.
C KaKo# CKOPOCTBIO M B KAKOM HaITpaBJieHUH 6yIeT ABUraThea Goblmimit Ma?

A. 1 M/c, Breso; B. 1 M/c, BripaBo; B. 2 M/c,

Bneso; I 2 M/c, BripaBo; /1. 3 M/c, Bieso 5,

4. ITapuk 93 NiacTHIHHA MacCOR m, BUCS- _O_’—"_O'—
Uil Ha HUTU, OTKJIOHSIIOT OT MOJIOXEHHS PaB- 1502
HoBecHAa Ha Buicoty H u ornyckaor. OH cTan-

KWBaeTCA C APYTHMM UWIapHKoOM Maccoif 2m,
BHCSHIUM Ha HUTH paBHOH JnuHK (puc. 101).

Ha kaKyio BLICOTY TOAHNMYTCA WAPHKH Noce abconioT-
HO HEYNIPYTOro: CTOJKHOBEHUS?

AH/16; 5. H/9; B. H/8; T. H/4; 1. H/2

5. Ha crone sricotolt 1 M JeXar pszoM NsTb caosapedy,
TosumHoit o 10 cM K Maccoif no 2 kr kaxutii. Kaxyio paGoty
TpeByeTcst COBEpINNTS, YTOOK YIOKNTE UX APYT HA ApYyTa? 4

A.29,4 Ix; B. 24,5 [Ix; B. 19,6 [Tx; T.9,8 [Ux; [I. Cpean 2m _I
otBetoB A-T HET NpaBHABHOTO, Puc. 101 x

|
|
I
I
!
|
|
I
I
I
I
|
S|
"
|
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Bapuant 2 3
1. Kakyio ckopocTh mpuo6peTeT HENMOABHXK- -
HOE TeNo MacCoil 5 KT Mo AeilcTBHEM HMITYInCa W
l cwrst 20 H-c? L —1
1 A 100m/c ;B.20M/GB.10M/G T 4m/c L 2m/c  Puc.102

| 2. Tlocne yaapa o npyxuny Meranmuecknit
| | iwmHAp Maccoi 1 KT ocTanasupaetcs 3a 0,02 ¢ (puc. 102).
I : HavanbHas cxopocTs unmmiapa V, = 10 m/c.

Kakoso u3MeHeHHe UMITY1bCa UWIHHADA B Pe3y/bTaTe

I €70 OCTaHOBKH ? L
| A.0,2krM/c; B. 2xrm/¢; B. 10 krm/c; T. 20 kem/c; . /
| 200 krm/c G---
| 3. Ilo ycnosuio 3amayu 2 onpegenxTe CPeRHIO CHIY Y L
' COTIPOTHMBJIEHWS TIDYXUHEL Puc. 103
A. 200 H; B. 300 H; B. 400 H; T 500 H; . 600 H
I 4. lapux Maccoit m, noABemeHHHI Ha HUTH JUTHHO# /, BpaIaeTcs 1o OKpyx-
| HocTn pamuycom r B rOpH3OHTANLHOM AOCKOCTH ¢ YTAOBOM CKOPOCTHIO . Kakosa
| cuna Hatskenus nutH (puc. 103)? )
I A.mgcos o; B. mg r/1, B. m(w’y? + g2V L. mg rsin 0/2; [I. m(w'r’ + &)
I 5. Bo ckOnIbKO pa3 pagHyc OPGUTH CITYTHUKA, BUCALLIETO HAZ OTIPeAENEHHOM TOY-
Kot 3emnu, 6obie paguyca 3emau? ;
| A.83pasa; 5.8 7 pa3; B.B 10 pa3; I B 18 paz; /. B 21 pas

Konrpoabnasa paGora mo teme «Cratikas (ypok 57)

Bapuaur 1

1. Ha xoH11ax ypaBHOBEIIEHHOTO PRIYara JUIMHO#H 52 CM MoJBelleHs! IPY3hl Mac-
camy 0,25 kr #u 0,4 kr. [Ipene6peras Maccolt peryara, HalfAUTe TLTEYH 3THX CHIL.

2. TopnsonransHas 6anka Maccoit 400 kr ¥ anuuol 5 M

" IEXUT CBOMMH KOHLIAMM Ha onopax. OnpexenanTts cuny nas-
JIEHUS Ha KaXJAyI0 U3 ONOP, €CIN HA PACCTOSTHHUM 2 M OT KOHIA
noaBenteH rpy3 Macco 500 xr.

3. Monapsb Maccoii 4 kr noARelen Hax ynHIie# Ha ABYX
OXMHAKOBbIK TPOCAX, YTOI MEXJTY KOTOPbIMU paBeH 160°. Hait-
TH HaTAXeHHe TPOCOB.

4. K xpoumrteitny ABC nonsemteH tpya Maccoit 0,7 xr
(puc. 113). Yrox a= 30°. OnpeaenuTs CHAB YRNPYrocTH B
crepxusax BC u AC.

]
5. CrepxeHb, 3aKpeTUIeHHbIN apHKPHO B ToYKe O, OTBefeH ! 990
Ha yron a= 30°. Cuna F = 2,5 H, Kakosa Macca crepxHA, eciu 1
cuna F ynepxuBaeT cTepxeHb B paBHOBecHH (pHC. 114)? ! Puc. 114

6. Bepxunit KOHELl J1eCTHHLIE ONHPAETCs Ha I1AKKYI0 Bep-
THKANBHYIO CTEHY, 2 HHXHUH HaXOAMTCA HA IIEePOXOBATOM
nony (puc. 115). Koabduunent TpeHUs MexXAy NecTHULEH

| 1 nonom 0,5. ITpu kakux yraax & HakJOHa JIECTHHLbI OHA
| -6ymer HaxoauThcs B paBHoBecun? TpemnueM O cTeHKY mpe-
¥, nebpen. Puc. 115

— e ——— . —— — — e — —— — — —
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Bapuanr 2 c
1. Crepxenn anuHo# 1 M 1 Maccoll 2 Kr moABeIleH 3a *
KOHIL! 'OPH3OHTANILHO Ha IBYX BepeBkax. Ha paccrosnuu |
0,25 M 0T JIeBOii BepeBKM K CTEPXKHIO NOABELIeH IPy3 Maccoit )
12 kr. HaiiTi cHB RaTskeHus BEPEeBOK. B I
2. K xoHuaM prbryara ATHHOM 28 cM noABemIeHH rpy3nl I
maccamu 0,9 kr # 0,3 kr. IIpene6Gperas maccoit puivara, sait- |§
TH TUIEYM 3THX CHJI IIpH PaBHOBECHH phIYara. Puc. 116 I
3. Jloaky paBHOMepHO TAHYT K Gepery nByMs Ka- :
HaTaMH, PaclONOXEHHHMH B I'OPH30OHTANBHON TJOC- I
KOCTH. YTon Mexny kanaTamu 90°, K kaHaTaM npuso- |
xeHs! cuan mo 120 H kaxnmas. KakoBa cuia |
COIPOTHBJIEHUS BOAKI? |
4. ®ouaps Maccoit 4,3 kr ykpenneH Ha nmoaBece
Puc. 117 |
(puc. 116). Onpenenuts CHIN ynpyrocty B 6pyce AB
u npososoke BC, ecam AC=AB=500 mm. Maccamu |
6pycka ¥ MPOBOJIOKH npeHebpeys. y |
5. C xako# cunoli pabounit ynepxuBaer JoCKY Maccoi 2
40 Kr ¥ AnMHOM 4 M, eCTTH OH NPHJIaTaeT CHIY K KPaio IOCKH g cY |
nepreHAUKyASpHO K Heif (puc. 117). locka obpasyer ¢ ro- t
pH3oHTanbio yrox a= 30°. . I
6. OnHOpORHLI CTepKEHD AB 0 IIepPOXOBaTHIH U yAep- |
JHBaeTCA B paBHOBeCHH ropuaoHTanbHoit HuThI0 BC. Ko- Puc. 118 x
I
I

) A

a¢pHLBEHT TPeHHS MeXY CTepXHeM K MoJoM paseH 0,5
(puc. 118). ITpn kakux yriax HaKMOHa CTEPXKHSA BO3MOXHO 3TO PaBHOBECHE?

CamocrosTensuas pa6ora (ypok 62)

|
I
Bapuaur { _ |
1. PaccuuTaiiTe YHCI0 MOJIEKY I, COEPXAMMXCA B 1 I reus. I
2. KakoBa Macca 50 moneit yraekucaoro rasa? I
3. Paccuuraiite maccy 2 * 10% monexyn asora.
4. CxospKO MoJlexy. cofiepxutca B 5 M3 onoBa? [lnorrocTs onoBa 7300 Kr/M>3, |
5. Ha nanenue, nopepXHOCTb KOTOPOro 20 cM2, HaHeCH CIoi cepebpa Tommu- |
Hoit 1 MkM. CKONBKO aTOMOB cepeGpa COepAHTCS B NMOKpuITHN? [1N0THOCTH ce- |
pebpa 10,5 - 10° kr/m>. l

Bapwuant 2 .

1. PaccuuTaiite Maccy MOIEKY I KMCJIOPO/Aa. |

2. Kakoe XO/M4ecTBO BEemecTsa CONEPKUTCA B ANOMUBUEBOH OTANBKE Mac- |
coif 5,4 xr? . |

3. Kaxosa macca 20 Moneit anerona C,H,? [

4. CpaBHHTe MacCH TeJl, CIENIaHHKIX H3 OJI0BAa H CBHHLA, €CJIM OHY COZEPXKaT
PaBHEIE KOJIMYECTBA BEINECTBA. ' |

5. CpaBHHTE 4HCJIO aTOMOB, H3 KOTOPHIX COCTOAT cepedpsaHas ¥ aNiOMUHHe- |
Bas JIOXKHM PaBHOTO o0beMa. HJIOTHOCTb cepebpa 10,5 - 10° kr/mM?, a anfOMHHHUS — '
2,7 - 103 kr/M>
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Y S ——

Kpoccropa «Crpoenue Bemecrpa» 10

6 s[[] 13 15
345 12 114l |16

L L -
-

1. a3, 6€3 KOTOPOro HEBO3MOXKHA XU3HD yenogexa. 2. XuMHYECKH HeJleTMMAas
4aCTh MoNeKyan. 3. OnTHdeckuit npubop Ans MonyyeHUs #306paxeHHil Hepaznu-
YHMBIX HEBOODYKEHHRIM I71a30M npeaMeToB. 4. JIpeBHerpeyeckuit yuennit. 5. Hau-
MEHBIaA YACTHLA BENIECTBA, 06NA/AION[asA eT0 XMMIYECKIMH cBoltcTBamy. 6. Be-
Jukuit pyccxuit yyeHniit, OMH 13 OCHOBaTE el YYeHUA O MOJIEKYIAPHOM CTPOSHIH
BellecTBa. 7. SIBIeHe NPOHUKHOBEHHS MOJIEKYJI OIHOTO BEIIECTBA B IIPOMEXYTKH
MeXITy MOJIeXyNnaMH Apyroro Bemecta. 8. IIIBexckmii yyeHniii, B yecTb X0TOpPOTO
Ha3BaHa TeMnepaTypHas mkaina. 9. O6uiee HasBaHHe PU3MIECKHX ABJIEHN Harpe-
BaHMS, OXNAXACHHUs, TAAHHA, [1aBaeHus, xunenus. 10. SIrnenne BaanMHoro TArO-
TeHHA Tel. 11. ... - 370 TO, H3 Yero coCTONT oHOpoaHOe du3meckoe Teno. 12. Yem
6obIe cpefiHsAs CKOPOCTb MOJIEKY.I TeNa, TeM BHIme ero... 13. OHO U3 arperaTHuIX
cocrosuuii Bemecrsa. 14. Hayunoe npeanonoxenne. 15. Ouauteckoe aBneHne Ha
rpaHHile COMPHKOCHOBEHHS TBEPAOTO TeNa, XKUAKOCTH | ra3a. 16. Mopckas nruna,
cnocoGHas ry6oXo HHPATE.
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CamocrosTenbnas pa6ota (ypox 67)

Bapuasr 1 |

1. B cocyae BMecTuMOcTbIO 5 - 10°° M® HaxoamTcs BOROpOR Maccoit 1 Kr nox
nasneruem 2 - 10° ITa, YeMy paBHa cpeass KHHETHYECKAS SHEPTHA MOCTyNaTe b | )
HOFO ABMXXEHUS MOTIEKYN? |.

2. B 6annone BmecTumocthio 5 107 M® naxoautces 1 Monb rasa. Kaxosa kot-| |
LeHTpaIMs MoJekyn B 6annone? PaccuuraiiTe KOHIEHTPALMIO MONEKyl B Ganno- |
He, eClI¥ B HEM OCTANach MOJIOBMHA MacChl Ta3a.
3. VsMenuTcs nu faBlienvie MACabHOTO Fa3a Ha CTEHKH COCYAa, BCU KOHIIEHT- I
paLlHs €T0 MOJIEKYJI YMEHLIIUTCSA B YETRIPE Pa3a, 2 CpefHss KBaApaTHYHasA CKOPOCTD |
MOJIEKYJI YBEJIMYUTCA B YeThipe pasa? OTeer obocHyiiTe. |
4. Cpennss KBagpaTHYHAsA CKOPOCTb MOJIEKY I METaHa NIPH HOPMAJILHOM aTMOC- |
depHOM naBnenuu paHa 651 M/c. KakoBa KOHIIEHTpalMA MOJIEKY MeTaHa? |
Macca Monekynnl MeTana paeia 26,6 - 1027 kr. |
—Bmprar 22— — — — ——— — —— — — —_—— — — — — ]

1. Kucnopoa Maccoit 0,32 kr 3annMaeT o6eM 2+ 10-3 M. PaccunraiiTe KOHLEH- I
TPaUMIO MOJIEKYI.

2. PaccuurTaiiTe JaBeHHe, OKa3LIBAEMOE MOJIEKYIaMH a30Ta Ha CTEHKH cOCYa,
-€CTIY CPEIHIH KBAAPAT CKOPOCTH ABYKEHHUs ero Mosieky: v2 = 0,5 - 108 m?/c2. [Tnor- |
HOCTb a30Ta paBHa 1,25 kr/m’. |

3. Temnepatypa rasa 30 °C. Konuentpauns Monekyn 102 M. ITox kakum nan-x
JieHUeM HaXoAHuTCs ra3? |

4. Macca Monekynnl 030Ha paana 80 - 107 kr. PaccyMTaiiTe CpeaHIO0 KBaApa-
THYHYIO CKOPOCTb MOJIEKY.T 3Toro ra3 npu 29 °C.

5. MoXHO ¥ FOBOPHTD O KOHIIEHTPAIIMK IPUMEHUTENBHO K OZHON MOJeKye?

6. MOXHO JI TOBOPHTD O TEMIIEPaType OAHOM KM HECKOJIBKHX MOJIEKY?

N
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CamocrosaTenbHas pabora (ypok 68)

Bapuanr 1
s 1. Kak u3MeHUTCS HaBleHHE MACANBHOTO OJHOATOMHOIO Ta3a NPH yMeHbille-
E$; Huu ero o6peMa B 4 pa3a u yBenHMdeHHH aBCOMOTHOIM TeMNepaTypHl B 2 pa3a?
<§§ A. ¥YBenmmyurca B 8 paa. B, Ysenuunrca B 4 pasa. B. Yeeawynrca B 2 pasa. I He
| | HIMEHHTCS.

¢ - 2. Boruncnute naBienue Kucaoposa Maccoit 0,032 kr B cocyne o6beMom 8,3 m?
npu teMnepatype 100 °C.

A.10T1la. B. 830 ITa.

B. 100 ITa. I 373 a.

3. Kak MenseTcst Macca BO3ZyXa B TIOMEIEHHH, €C/TH TEMIIEPAaTypa YReTHYH-
BaeTca?

A. YMenburaetca. B. Yeenuuusaercs. B: He uaMensierca.-

4. Uemy paBet o6beM 1 MOJIA HI€ANBHOTO ra3a PY HOPMANBHAIX YCIOBHAX?

A 1M B.24M* B. 0,024 M.

5. B 6annone HaxoZMTCA ra3 npH t = 27 °C. Bo cKoMbKO pa3 yMEHBIUUTCA AaBJie-
HHe Ta3a, ecau 50 % ero BuiiineT U3 6a1I0Ha, a TeMIIEPATYPa IIPH 3TOM YBEJIHYHUTCS
" | 20600 K?

6. Macca Kuciopozia n npu fasieruu P 3aruMaer o6bem V. Kak namennres remie-
. | PaTypa rasa, ey [IpH yBEMYeHUH Aapnelns 1o 2P ero obweM yMennnnwics B V/10?
i A. Yeenuuurcs B 5 pas.
x B. ¥Menbmurcs B 5 pas.
|
|
[
i
I
|
I

i~

g A

4
e
5

B. He uamennrcs. i
7. B 6annose nipu HenaMeHHOM Macce rasa TeMIepaTypa yBeXrudunach ot 1 1o
2°C. Kax namMeHHnoch AaBaeHue?
A. Yeenuuunocs B 2 pa3a. B. Yeenuuunocs B 1,004 pasa.
B. He namenunocn.
8. Uto 1 110 KakuM PUIUIECKUM BETHYHMHAM MOXHO BBIYHCINTL HA OCHOBaHHUH
ypaBHeHHA MeHzaeneera-Kianeitpona?
1. IInotHocTs rasa, ucnonssys R, p, T, M.
2. Yncno Monexyn B rase, ucnonnsya V, T, P, c.
3. Maccy Monexynul, ucnonssys T, P ¢, N, R.
A.1,2,35.1,2.B.1,3

’ I

!*
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Bapuaur 2

1. Kax u3aMeHHTCS fTaRjieHHE HAEATBEHOTO OAHOATOMHOTO ra3a npH ynenmeﬂnu*
ero o6beMa 1 TEMMepaTyphr B 2 pa3a? - I

A. YBenuunrcs B 4 paza. ‘

B. YMenbmnTCs B 2 pasa. - |

B. Ocranerca npesxHM. ]

2, Buuncante AaBrneHue Bofoposa Maccoi 0,02 kr B cacyse obvemom 8,3 o |
1pn Temnepatype 100 °C. ]

A. 3730 ITa.

B.373 Ma. I

B. 1000 Ila. I

3. Kax H3aMEHHUTCS ILIOTHOCTD BO3XYXA B IOMEITEHNH; CIN TEMAEPATYpa yMenb- |
unTca’? ) |

A. He namennres. |

B. Ymenpinres.

B. Yeennunrcs. |

4. Uemy paBHb JIaBNIeHHe  TEMIEPATYPA Fa3a IPH-HOPMANBHLIX YCAOBHAX? |

A p=10°Tlat=100°C 1 &’ |

B.p=10°MaT=273 K. I

B.p=10°«IlaT =273 K.

5. B 6anone naxoantes ras npu T = 300 K. Bo ckosbKo pas yMeHbIIMTCA A28~ |
NeHHe ra3a, ecau 50 % ero BuaeT 43 6aI0Ka, 3 TEMIEpaTYPa OCTaHETCA HEU3MeH- |
HoO#? x

A. YMenpumTes B 50 pas. |

B. YMennmutcs B 2 pasa. 1

B. Ysenuunrcs B 2 pasa. .

6. [1pu HOPMANBHKIX YCIOBHAX TLNOTHOCThL KHCAOPO/A: |

A. Boablue IIOTHOCTH BOJOPOAA. |

B. MeHbe nAOTHOCTH BOROPOAA. |

B. PaBHa nJI0THOCTH BOJOPOAA. I

7. IIpu noBHILIEHHH TEMIEPATYPLL B KOMHATE MEHAETCA: I

A. laBnenve.

B. ZlaBnensie n Macca BO3Zyxa. |

B. Macca Bo3zyxa. |

8. B unnuHApe € NOPITHEM NPOUIOILNO YBeHYeH e JaBJIeHNs rasa Goasiue a0- |
MYCTHMOIO 32 CYeT YBeNHYeHUs TeMitepaTyphl. Kak MOXHO yCTaHOBHTH NpexHee |
ZnaBneHune?

A. YBennueHnem o6beMa [TMHAPA HAH YMeHBIIEHHeM MacChl ra3a.

B. Tonbko ymeHbIneHHEM MacCH rasa.

B. Tonbko ysennuenueM obbemMa UHAHEADA.
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Kontpoasnas pa6ota no reme «MonexkyaspHas ¢pusuxas (ypox 72)

Bapnanr 1 )
1. Mouwm3aimsa aToMa MPOUCXOAMT, KOTAA ...
A. 3IEKTPOHH H06aBIAIOTCA K ATOMY WIH YAANSKOTCA U3 HETO.
B. npoToHn 106aBASIOTCS K aTOMY MIH YAANSIOTCS U3 HETO.
i B. atomu ycropsiioTcs A0 3HaYMTENBHON CKOPOCTH
i [l aToM HanyyaeT sHEpruIo
t Il. 3a1eKTPOH NepexoauT Ha APYTYI0 OpOUTY.
, 2.B pea;pnyape HAXOAHUTCA KMCI0poZ. YeM onpesenseTcs JaBAeHHE Ha CTEHKH
pe3epByapa .
1 g gromcrlonemleu MeXTY MOJIEKYAAMH.
. CTONKHOBEHHAMH MOJIEKYl CO CTEHKAMH.
: B. Curamu npaTXEeHNS MEXIY MOJIEKYJaMW.
I CunaMu OTTaKUBAHKA MEXTY MONEKYJIaMu.
i JI. Crinamn mpUTSIXEHHUA MONEKY CO CTEHKAMH.
| 3. Kakoso uncyo HeliTpoHoB B sape u3oTona Fe?
i A. 26.B.13. B, 30. I. 56. [1. Cpeau otetoB A-I Het npasamnHOrO
1 4. Boaz[yx,.ﬂaxozmmnﬁcn B cOCyJe IIpH aTMOChEPHOM NaBIeHUH U TIPH TeMIle-
| patype t,~ 20°C HarpeBaioT 10 TeMnepaTyph t,= 60°C. Haltaure nanrensve Bos3fyxa
nocne ero HarpeBaHHsL.
| A11-10°Ta. B.1,2510°TIa.
Y B 11510°TMa 1.1,3-10°Ma. B.1,2- 10°Ta
I 5. Jlo xaxoro nasnenus HakayaH ¢yr6onbHuilt M4 o6veMoM 3 11 3a 30 xavanwmit
i NOPIIHEBOTo Hacoca? TIPH KaXI0M KauaHMM HAC0C 3aXBaTHBaET H3 aTMochephl 06beM
| po3ayxa 200 cM. ATMochepHoe AaBiente Hopmasbroe (1 atv = 1,01 - 10° Ia).
A12amm. B. 1, 4at™.
|  B.16amm.T20amm 1. 25arm

| Bapmant 2

|- 1. TIp# M30TEpPMIECKOM CKATHH OPEAEEHHON MacCH rasa GyzeT yMEHBIIATCSL.
A. nasnenne. b. Macca. B. motnocts. I. cpeinee paccrosmue MEXIy MOJeKya-

| marasa. J. cpenHss KBaRpaTHYHASA CKOPOCTb MOJNEKYL.

| 2. TIpH NOBRMEHNKH TeMIIEPaTypPht HAEANTHHOTD rasa 06a3aTeAbHO YBETHYMBA-

| erea.. -

[ A. naBnenne rasa. b. konuentpanus Monexyn. B. cpenHss KaHeTHyecKas 3Hep-

| rus Moneky . I, o6beM rasa. JI. umcno moneit raza

|

|

|

I

I

I

3

3. Kakos cymmapHmlit 3apsa usorona Na?
A. +11e. B. +23e. .
B.-11e.T.-23e. 1.0
4. laBeHne rasa B namme 4,4 - 10 Ia, a ero Temneparypa 47 °C. KakoBa xoH-
LIEHTPAIHA ATOMOB ra3a?
A 105m3 B.2- 1052,
B.4 1083 L 10P5M3 1. 81053
5. B cocyane o6peMoM 30 1 HaxomATCH CMECD ra30B: 28 r azota H 16 r ucnopoaa.
| Hdannenue cmecu 1,25 - 105 w*[a. Kakopa Temmnepatypa rasa?
x A.250 K. 5.270K.B.280 K. I.290 K. /1. 300 K

13 B. A. Boakos, 10 xa.
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BapuauT komom»uoﬁ paGotm *

Bapuanr 1 I

1. B Gannone copepxntes 40 i raza npu remsiepatype 27°C# gannermn 15 atm.
TIpusectu 06beM rasa K HOPMaAbHEM YCIOBHSIM.

2. ViMeercsa 12 1 yrnexucJIoro rasa mox fasneHreM 9 at™ d reMnepatype 288
°C, Haitu Maccy rasa.

3. IlpeacrasuTs ganHHIf nponecc B koopauratax P(T) u P(V).
A

vV,
1
Puc. 134
2
T.K

4. TToX KaxnM JaBieHHeM HYXHO CXKaTh BO3AYX, 4To6H mp Temneparype 100 |
°C ero IIOTHOCTb CTaJia PaBHOI! ILIOTHOCTH NPY HOPMAIBHKIX YCJAOBUSX?

5. O63veM nysnpbKa Iasa, BCILTABAIOIIETO Ha NIOBEPXHOCTh CO HA 03€Da, yBe- |
nvduacs B 2 pasa. Onpeaesvrs ry6uny osepa. Temnepatypa Boaxyxa Ha [oBepx-
HOCTH 03epa 27°C, a Ha ero aue 17°C. ATMocdepHOe faBieHHEe HOPMATIBHOE. I

6. ITpexcraBuTh manAMl nponecc B KoopanHatax V(T) u P(V). |
P Ila ’ x
3 2 |

|
Puc. 135 |
|
!
I

4 1

LK

7. Mununapideckuii COCYA ACTUTCA Ha ABE YACTH MOABAXKHKIM nopirHeM. Ka-
KOBO 6yXeT PaBHOBECHOE NOJIOXKEHHE TIOPIIHS, KOTAA B OHY YACTh COCYAa TOMe-
MEHO HEKOTOPOE KOJHYeCTBO KHCIIOPOAa, B APYTYIO — TAKOE 3K KONMYEeCTBO BOJO-
pona, ecnu obmast JMHa COCYA pasHa 85 cm?

8. Iopmens Maccoii 3 kr 1 momaabio 0,1 AM? JaBAT Ha ra3 B BEPTUKATLHOM I
uumnape. Bo ckonbko pas yMeHbIMTCS 06beM Ta3a, eciM Ha TIOPLIEHD [0CTa-
BuTh Tpy3 Maccoi 3,1 xr? ATMocdeproe xaBnenne 100 kI1a. Temneparypa nocro- |
sIHHa.

9. [TpexpcraBuTh AaHHHI npoece B Koopauratax V(T) u P(T). |
Plla ) |1
t
1 2 I
Puc. 136 . l
|
4 3 l
> |

v x
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Bapuanr 2

1. Bonopox npu Temneparype 15 °C u nasnenuu 1,33 - 105 11a sanumaer o6beM
2 5. Ta3 cxxanm 1o o6sema 12,5 a1 n Temmepatypy nmosnicuau ao 30°C. KaxuM crano
NaBJNieHHe ra3a?

2. Ilpu xaxoit remnepatype 1 1 Boaxyxa umeer Maccy 1 r? lannesne HopMaLHOE.

3. IlpencraBuTh AaHHKI Npollecc B koopanHaTax V (T) u P(V).

1
¥
I
|
|

Puc. 137

o e

g g

4. Taa B cocynie HaxOANTCA NOR AaBJeHHeM 2 aTM nipu TeMTiepatype 127 °C. On-
| peNeNuTs AABeHHE rasa MO/ TORO, KAK NONOBMHA MaCCH [232 BRUITYINEHA U3 CO-
| CyZAa, a TeMmepaTypa nonmkena ua 50 °C.

5. OTKPHTYIO CTEXIHEYIO TDYOKY NHHOM 1 M IIOTPYXaioT B pTyTh. 3aTeM Tpy6-
» Ky 3aKPRIBAIOT MalbneM ¥ BRHUMaloT. IIpu sToM B Tpy6xe octancs cronbuxk pryta
BrICOTOMN 25 cM. Uemy paBHO aTMocdeproe RaBaeHre?

6. TlpecraBuTs gaHHKi nponecc B koopauraTax P(T) u P(V).

1474 |
4 1
Puc. 138
3 2

—

LK

7. Tpu 6a10Ha eMKOCTBIO 3 71, 7 1 M 5 71 HAMONBEHK KHCI0poRoM (P, = 2 aT™),
a30TOM (P, = 3 aT™) B YIACKUCALIM Fa30M (p, = 0,6 aTv) nipu oamoit 1 Toll xe TeM-
neparype. Bannonn coeMuAIOT MeXAy coboll, mpuyem obpasyerca cuech Toft ke
TeMnepatyphl. KakoBo ganenue cuecn?

8. Bonsno#t mayk-cepeOSpsiHKa CTPOHT B BOAE BO3YOIHAIH JOMHK, nepeHocs Ha
Janxax u 6p10mxe Ny3HPbKH aTMOCEPHOIO BO3yXa M MOMEMas UX MOX Kyoa
NayTHHL, OPHKPEILIeHHE KOHIIaMH K BOIHEIM pacTeRraM. Cxobko peficoB Halo
CAeNaTh mayKy, 9To0n Ha raybune 50 cM nocTpouTs oMK obbeMoM 1 cM3, ecn
Kaxuit pas oH Geper 5 MM® Bo3fyxa IO aTMOCHEPHEIM JABNECHHEM?

9. Mpencrasars AaHREi npolece B koopauHatax V(T) H P(T).

P Ila [}

3 2

Puc. 139

®
PA
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. CambcrosTesmHas pabora (ypok 76)

f Kaxkoe xonnyecrso TeNIOTH BBUIEJIATCA NPH NOJHOM CropaHHH 20 KI KaMeH- |
HOTO yrna?
2. Kakoe Kx0onMuecTBO TEN/IOTH! BRIEJIUTCA [IPH [IOAHOM cropaHud 50 J MeTa- I
Ha? T110THOCTD MeTaHa [IpHMATe paBHoit 0,7 kr/M%. |
3. Ha craxamuuxe ¢ #HOTypTOM HallMCaHO: 3HEPreTHUecKast IEHHOCTb 72 KKall. |
BrIpasuTe 3HEPreTHYECKYIO IEHHOCTS MPoyKTa B JIX. I
4. Tenutora cropasnd CyTOUHOTO PALHOHA NMUTAHUA IS ITKONLHUKOR BaMIETo
Bo3pacra cocraBiser oxono 1,2 MJDx. l
1) NocraTouno ju ;s nac norpeienne B Tedenue gist 100 r xupHOTO TBOPO- |
ra, 50 r mumenyHoOTO X1€6a, 50 rroBauin u 200 r xapTodens. Heobxoaumuie xo- |
NOMHUTENBHRIE JaHHbIE:! |
-Ynenvuas Teriora cropanusa q * 103, Jx/xr |
— TBOPOT XHPHbIH — 9755;
~ Xne6 nmeHuyHRH — 9261; |
-~ rossAuHa — 7524; |
— xaprodens — 3776. |
2) JloctaTouHp 1M Ans Bac NorpeGrenue B Teyenue aus 100 r oxyuﬂ 50 r cBe- |
X oryprios, 200 r Bunorpaza, 100 r pxanoro xne6a, 20 T 10ACONHEYHOTO Maca 1
150 r CIMBOYHOTO MOPOXEHOTO. I
VaensHas Tennora cropanus q * 103, x/kr: I
— oxyHs — 3520; X
— OTYPIK cBeXxMe — 572; . I
— BUHOrpaz — 2400; |
~ xn1e6 pxaHoi — 8884;
~'MacJo noxconxesnoe — 38900; I
~ MOpOJXXEHOe CHBOYHOe — 7498. |
5. I1pn noaroToBKe K ypoKaM B TEEHHe ABYX 4acOB BH TpaTuTe 0K010 800 kDX |
aHeprun. BoccTaHoBHTe M BH 3a01aC SHePruH, eciiM Bubete 200 M 06e3xupen- l
HOTO MooKa  chezmTe 50 T nmenydHoro xneba? ILroTHoCTL 06eaxMpeRHoro Mo-
JoKa paBHa 1036 xr/m>. I
6. Bony u3 MeH3yPKH NepeiIN B COCYA, HarpeBaeMbiif rtaMeHeM CIIMPTOBKH, |
¥ nenapun. PaccunTalite Maccy cropesmero cnupra. Harpesanuem cocyna u no- |
TepsAMH Ha HarpeBaHHe BO3AyXa MOXHO NpeHebpeyb. |
7. Kaxoe KOMH4eCTBO TEILTOTH BHJETHTCA NPH MOXHOM cropanuy 1 T aHT- I
pauuTa?
8. Kakyio Maccy 6uorasa Ha%o cXedb, 4ToOu BhzieMAocs 50 Mx TennoTn? I:
9. Kakoe KOJIM4ECTBO TEIUIOTH BHLIEJMTCS NIPH cropanuu 5 a1 Masyta. Ilnor- 1!
HOCTB Ma3yTa PUMHTe paBHoit 890 kr/m3. ]
10. Ha xopo6ke xoHder HAMUCaHO: xanopnitaocts 100 r 580 kkan. Bupasute. )i
KanopHiHOCTD NPoAyKTa B JIXK. I
11. V3y\nTe STHKETKH Pa3HHIX TUMEBHX NPOAYKTOB. JaMHINHTE JHEPreTHYEC
KYIO LIEHHOCTD (KaJIODHRHOCTD ) IIPOAYKTOB, BHIPA3HB €€ B JUKOYNAX MK KATOPUAX |
(KUNOKANOPUAX). |
12. TIpn eane na Besocknene 3a 1 yac M TparHTe NpuMepHo 2260 000 x atep- |
ruy. BoccraHosuTe 1 B 3amac sHEpruy, ecyim creute 200 r puiau? ‘
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CaMocTosTensHas paborta (ypox 78)

Bapuanr 1
1. Vicnonb3ays noxasanus TEPMOMETPOB H TICHXPOMETpHYECKYIO Tabnuny, omn-
pelleUTe OTHOCHTENHHYIO BAAXKHOCTD BO3AYXA.

# 3

|} H

i ip
0 0
g [

2. Mcnionsays neHXpOMETPHYECKYIo TAGNHIYY, ONPERENNTE HANOCTAIIME NADA-
METPHE:

R

toe C ts,_‘f D, °C &
26 18 —
20 — —
- - 5
- 24 2 -
3. B komHaTe nps Temnepatype 20 °C oTHOCHTENbHASA BADKHOCTb COCTABASET

| 20%. Cxonbxo HyxXHO HCNAPHTS BOJAK AAA YBEAMYEHHS BIAKHOCTR 10 50%, ecm
| obvem xomHaTs: 40 M*?

gla|r

N ] =]

|
|
|
|
|
|
[
|
|
|
|
|
I
I
1
I * Puc. 141
X
|
|
|
|
|
|
I
|

— — — I G— — — — . CE " — — —— — — — — — VY w— —— —

Bapuanr 2
I: 1. Braxueif TepMoMeTp ICHXpOMeTpa IokasuBaet 18 °C, a eyxoit — 22 °C. Ka-
I; KOBA OTHOCHTEIbHAS BIAKHOCTD BO3/YXA B IOMEIIEHNH?
]! 2. ITpu remneparype Bosgyxa 26 "C praxxamit TEDMOMETP NICHXPOMETPA HOKA-
| suBaer 22 °C. Onpenenure NOXa3aHHe BAAXHOTO TEPMOMeTpa NICHXPOMETDA MPH
| TOHMXEHHH TeMOepaTypH BOIAYXa 10 16 “C, ecJru OTHOCHTENbHAS BJIAKHOCTE BO3-
JIyXa He H3MEHHTCS.
I 3. B rennune 414 NpOPACTaHHS OTYPLOB H NBHb HYXKHO ITOJUIEPKUBATD TEeM-
| nepatypy 32 ‘C u 0THOCHTEABHYIO BAaXHOCTH 90%. Bunonmsercs xu 3o Tpe-
- | 6oBanme, ecan Braxabit TEPMOMETp NCHXPOMETPa ToKa3kBaeT 29 °C, a cy-
Y, xoit ~30°C?
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Korrpomuas paGota no reme
<ArperaTHnE COCTOSHHS BemecTBay (Ypok 86)
Bapuasr { [
1. Ha pucyHke npe/icTaBlieHa 3aBHCHMOCTD TeMnepaTypH 10 r semecTsa ot nox- I
BeJIEHHOIO KONW4YECTBa TemtoTh. KakoBa TeMnepatypa napoobpa3cBaHns Bemie- |
crBa?

AL°C
70
60

Q
VE

100 200 300 400 500 600 700 800
Puc.145

A 0°C;B.10°C;B.20°C;L.50°C; 1.70°C

2. [To aaunnM 3272498 1 onpesieIATe OTHOMERHE YAECABHONR TEIIOTH Napoob-
Pa30BaHMA K YACALHOR TEIIOTe MIaBIeHHSL.

A 1:1;
b.2:1;
B.3:2;
r3:4;

4t

3. Ilo rannpM 331a49H 1 onpeaennTe YACALHYIO TEILIOEMKOCTD JKHAKOCTH.

A. 50 Ix/(kr - K);

B. 100 ix/(xr - K);

I. 200 tx /(xr - K);

A. 250 Ix /(xr - K)

4. Kaxoe komauecTBo Ternotn norpebyercs ans nnasnerst 100 r mwga npy 0° C?
VrensHas Tennora nasnenus anaa 0,34 MJDx/kr.

A 33 xAx; b. 44 x/Ix;

B. 50 x[Ix; . 54 x/Ix;

. 68 x/Ix

5. Tpy3 Kaxoil MAaCCH CIEYeT NOABECHTD K CTANBHOMY TPOCY JUTHHOMH 2 M 1 AHa-
MetpoM 1 cu, 1o6u oH yumaIcK Ha 1 My? Mozyas I0HTra st crama E =2 - 104 T1a.

A 400 xr;

B. 500 xr;

B. 600 xr;

I 700 xr;

I
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Bapuanr 2
1. Ha pucysxe npeacTaBneHa 3aBHCHMOCTS TeMIiepaTyph 20 I BeniecTsa oT OJ-
pIEHHOTO KOMMUECTBA TeNoThl. KakoBa TeMiepaTypa napoo6pa3soBaHUA BEIECTBA?

Atec

Q=

100 200 300 500 600 700 800

400
Puc. 146
A.0°C;B.10°C;B.20°C;I.60°C; 1. 70°C
2. Tlo xaHHBIM 3a/1a4M 1 ompeaenuTe YAENBHYIO TEILNOTY Mapoobpa3opaHus.
A. 15 k/Ix/xr; '

B. 35 kIx /xr;
B. 50 x/Ix/kr;
I. 65 xJlx/kr;
JL. 80 xIx/xr
3. Ilo aanunIM 3a1a4d 1 onpefemTe YAEMBHYIO TEIUIOEMKOCTD Napa.
A. 500 ITx/(xr - K);
}  B.600 Ix/(xr- K);
- B.700 OIx/(xr- K);
.. I 800 Ik (xr - K);
1. 900 Ix (xr - K)
E 4. Kaxoe KonuuecTBo TemwoTn noTpefyercs IUIA npeppamenns B map 100 r

' BOXH? YenpHast TelioTa napoo6pa3obanua Bojaal 2,26 M/JIx/xr.

A. 2,26 M]Tx;

B. 226 x1x;

B. 22,6 xIx;

o [2,26 klIx

Y"‘I 1. 226 IIx

ki 5. JInn ompeseneHAs MOZYAA YIIPYTOCTH BEMECTBA ofpasell IUIOIAABIO Mofe-
ziye'moro ceuyennsn 1 cm? pacrsiruBalot ¢ eunoii 2 - 10 H. TIpu atoMm oTHOCHTeNBHOE
&mﬂeﬂne ofpasia okasuimaercs pasHuiM 0,1%. Haliaute 1o 3THM 2aHHBIM MO-
{yb YIIPYTOCTH BEIIeCTBa 06pasia.

i A 100 I'Tla;

B. 150 T'Tla;

B. 200 I'Tla;

I. 250 I'fla; )

1. 300 I'Ta
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KorTtpoashas pabota mo TeMe <ArperaTHble COCTOAHHS BELIECTBA»
(rapuanT xoHTpOALHON paboThl)

Bapuanr 1

1. Kakoe apukenne MOJIEKYJ ¥ aTOMOB B ra3006pa3sHOM COCTOAHMH BEMIECTBA
Ha3HBAETCS TETUIOBHIM ABHXEHHEM?

A. Becniopsaao4yHoe ABUXeHHE YACTHI BO BCEBO3MOXHEIX HaNIPaBNeHHX C pa3-
JUYHBEIMH CKODOCTSIMH.

B. Becnopsanounoe (pukeHie YaCTHI BO BCEBO3MOKHBIX HANPABNEHHAX C OfN-
HaKOBBIMH CKOPOCTSAMH TIPH OAHMHAKOBOI TeMmepaType.

B. Kone6arenpHoe ABHXEHHe YaCTHIl B PA3AHYHAIX HANPaBJICHASX OKOJO OM-
peXeNICHHBIX MOJOXEHHIt papHOBECHS.

T. /iBikeHue YacTHI B HATIPARJIEHHH OT MecTa ¢ bonee BHCoKko#l TeMnepartypoit
K Mecty ¢ 6onee HH3KOH TeMmepaTypoil.

J1. YRnopspogeHHOoe ABMKEHNE YaCTHI| CO CKOPOCTHIO, IPOMOPIMOHANBHOM TeM-
neparype BemecTsa.

2. Yem onpeAensieTcs BHYTPEHHAR :-mepmn Tena?

A. O6veMoM Tena.

B. CropocTbio ABHReHHS H Maccoif Tesa.

B. Dueprueti 6ecriopanoYHONO ABHKEHUA YACTH, H3 KOTOPRIX COCTOAT TEJNO.

I. Suepruefi ecnopANOYHONO ABHXEHHS YACTHIl B SHEPrHeit uX Baammosei-
CTBHA.

/1. OHeprueii B3anmMoneHCTBAA YaCTHU, H3 KOTOPHX COCTOHT TENO.

3. Moxer nu U3MEHHTHCA BHYTPEHHSAA SHEPTUA TENA IPH COBEPIIEHNH paboTh
H Ternonepenaue?

A. BryTpeHHsAs 3Reprus TeJIa H3MEHUTDES He MOXKET.

B. Moxet TORBKO NIpU COBEPIEHUR PaboTHL.

B. Moxer ToAbKO NpH TeILTORepeRate.

. MoxeT npu coBepHIEHHH PaboTH ¥ Terwionepesade.

4. BunonseH onuT ¢ AByMsa cTakaBamy BoJn. Ilepuiit cTakan Harpenn, nepe-
AaB eMy 1 JIx xoM4ecTBa TENNOTH, BTOPOi CTaKaH MOAHANH BBEPX, COBEPIIMB pa-
6oty 1 JIx. FlameHnIack T BHYTPeHHAS S3HEPTHA BOAL B IEPBOM U BO BTOPOM CTa-
KaHax?

A. YBenuuniach B IepBOM H BO BTOPOM CTaKaHAaX.

B. YBensumnach B nepeoM H He H3MEHMIACH BO BTOPOM.

B. He naMeHMNIACH B IEPBOM, YBENMINIACH BO BTODOM.

I’ He H3MeHNIack Kak B IEPBOM, TaK H BO BTOPOM.

J1. B nepsoM yBemmimiacs, BO BTOPOM YMEHbBIIHAACE.

5. BHINONHUHY ONHT ¢ ABYMSA METALIMYECKMMH TTacTHHaMHY. [lepBas mnacta-
Ha nepeMetIANach 110 TOPH3OHTAIBHOM IOBEDXHOCTH U B pe3yALTaTe AeHCTBHSA CHAbE
Tpewns Harpenach. Bropas miactina 6bia MOAHATa BBEPX HAX FOPH3OHTANRHOMN
MOBepXHOCTHIO. PaG0oTa B MepBOM B BTOPOM ONWTE (N COBEPIIEHA OAXHAKOBASA.
ViamMeHMIach TH BHYTPEHHAA SHEPTHS TUIACTHH?

A, YBemmunach y o6eux IUIacTHH.

B. Veenmuunacs y nepsolf, sie MaMeHWIACH ¥ n'ropoi&

B. He uamenunacs y o6eux IIacTHA.

I He naMenunach y neppofi, ypeMYIIach y BTOPOi.

X
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6. Kakasa Temmneparypa npunsara 3a 0 °C?
A. TemniepaTypa Abaa.
| b. Temneparypa Tesia 9enoBeKa.
B. TemnepaTtypa Taiomero JbAa NPH HOPMAIBHOM aTMOC(HEPHOM AABIEHHH.
| I Temneparypa xunsneit BOgEL.
| J1. TeMnepaTypa xumnsimell BOAR NpH HOPMAJILHOM aT™MochepHOM JABNEHHH.
| E. Temneparypa Tatomiero in/a, iepeMemaHHOrO C COJbIO.
I 7. Ka;coe (usmnueckoe AB/IEHHE HCTIONB3YETCS B OCHOBE PaGOTHI PTYTHOTO TEp~
MOMETpa
I A. IlnaBnenue TBEPAOTO TeNa NIPA HATPEBAHHY.
[ B. Ucnapenne XuaKoCTH MpH HarpeBaHHN.
| B. PacuiMpenue XUAKOCTH NIPH HarPEBaHHM.
I I Konpexuust B UAKOCTH IPH HATPEBAHHH.
A. VanyyeHne npy HarpeBaHAH.
l 8. KakuM cniocoboM ocymecTsisiercs nepefaya suepruu ot Cosmita x 3eme?
: A. TernonpoBORHOCTBHIO.
B. Manyyennem.
| B. Kousexuneit.
I. Pa6oroi.
| .
1. Bcemu nepeuncieHHBIME B oTBeTax A-T.
I 9. l1pu norpyxeHHn YacTH METAUIAYECKON JOXKKH B CTaKaH C FOPSYHM 4aeM
| HETIOTPYXeHHas Y2CTh JIOXKKH BCKope cTana ropsyeit. Kakvm ciocoboM ocymecTsi-
x nach Nepesiaya SHEPTHH B 3TOM CAy4ae?
| A. TernonpoBogHOCTBIO.
I B. Manyyennenm.
B. Konsexnweit.
| r Pasoront
| J1. Beémn nepeuvcnenssimMu B A-T cnocobamu.
| 10. Kax oGorpesaeTcss KOMHaTa PaHaTOPOM LEHTPATLHOIO OTOILIEHUS ?
| A. Tenno BrteNsE€TCA PAXHATOPOM M PaCIPOCTPAHSAETCA IO Beell KOMHATe.,
| B. O6orpeBanue KOMHAT OCYIECTBIAETCS TOABKO 32 CUET ABJIEHHS TEIUIOTIPO-
I
I
|
I
|
I
|
|
I
I
I
X

B. O6orpesatune KOMHATH OCYINECTBASETCS TOABKO [TyTeM KOHBEKLUU.

I Dnepruus ot GaTapeH TEILIOMPOBOAHOCTHIO MEPEAAETCH XONOKHOMY BO3AYXY
y ee nosepxHocTH. 3aTeM KOHBeKIMell pacnipocTpaHseTcs 1o Beeit koMHate.

11. Kaxoit pusudeckmit napamerp onpeeNseT KONUYECTBO TEILIOTH, HeobXo-
IMMOe JUIS HarpeBaHHs BemecTBa Maccoli 1 krHa 1 °C?

A. YnensHas TerioTa CropaHus.

B. YaensHas ternnora napoobpa3osaHus.

B. Yaenbnast Teruiora IiaBieHHs.

I. YaennHan TennoeMKOCTb.

JL. TennompoBOAHOCTD.

12, Kakoit pusuueckull napamMerp onpenensieT KOAWYECTBO TEILIOTH, Heo6Xo0-
JMMOE Z1S npeapamenm O/THOTO KHJIOrPaMMa JXUIKOCTH B IIap IIDH TeMIiepaType
KHIIEHHs? N

A. YnenbHas Tennora cropaxmn

B. YrenbHas Ternota NapoobpazosaHus.

4

.
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B. YnennHas Tensiora ItaBiaeHus.

I YnenbHas TENIOEMKOCTb.

1. TerLnonpoBoaHOCTS.

13. Kak n3MeBHTCA CKOPOCTD MCTIApeHUsT XUAKOCTH DY NOBLILIEHNM €€ TEM-
NePaTyPH, eCJIU OCTIbHHE YCIOBHS ocralo'rca 6e3 uaMeHeHUs?

A. YBenuuurcs.

B. YMensmuTes.

B. Ocranercs Hen3aMeHHOI.

I MoeT yBeTHYNTBCA, 2 MOXKET H YMEHBIINTLCA.

14. Kak uameHsieTcst BHyTPeHHs sl 3HePTHs BEINeCTBA NIPYU €0 Nlepexojie i3 'rnep-
JIOTC COCTOSIKMA B XXHAKOE NP MOCTOAHHOMN TeMIneparype?

A.'Y pa3HbIX BEMIECTB U3MEHAETCS: [0-PasHOMY.

B. Moxetr YBEMYUBATBCS WIM YMEHBINATHCA B 32BUCHMOCTH OT BHEMHUX yC-
JIOBHIA.

B. Ocraercs nocroaHHO#.

I. YMeHpmaercs.

JI. YBenuynugaercs.

15. Kakoe konmuecTBO TeMNOTH Heobxoaumo A1 Harpesa 200 I amoMuHES OT
20°C go 30 "C? YrenbHas TeruoeMkocTs amoMunua 910 JIx/xr- °C.

A. 1820 Ax; B.9100 Ix; B. 1820 x/Ix; T. 9100 x[x; H. 45500 Hx;
E. 227500 Ix

16. YnenbRas TennoTa miaeaeRua ceuHna 22,6 x/Dx/xr. Kakoit MolqHOCTH Ha-
TpeBaTeNlb HyXeH JUIA paciaaBieHus 3a 10 MHH 6 Kr CBHHIIA, HarPeTOro /0 TEMIle-
paTyphl IL1aBJIeHUsA?

'A. 81360 xBr.

'B. 13560 Br.

B. 13,56 Br.

T. 226 Br.

. 0,226 Br.

17. B crakane 6110 100 r Boaut npu Temneparype 20 °C. B sero gommau 50 r
BoAH n1pu Temueparype 80 *C. Kakoii cTana TemnepaTypa Bofk B CTakaHe Nocie
CMEIHBAHUA BOIHI?

A.60°C.

B.50°C.

B.40°C.

I. Hemuoro mensie 60 °C ¢ y4eTOM TENoeMKOCTH CTaKaHa.

. Hemuoro Menbine 50 °C ¢ y4eTOM TeInoeMKOCTH CTaKaHa.

E. Hemuoro metibuie 40 °C ¢ y4eToM TENnoeMKOCTH CTaKaHa.

18. 3ayeM HYKHH! ABOHHLIE CTEKNA B OKHAX?

A. Uepe3 ABoitHble CTEKNA BXOAUT MEHBIIE COJHEYHOrO H3MyYeHUs B IOM Je-
TOM M MEHBIIE BHIXOAUT TEIJIOBOTO M3NYYEHHA U3 JOMA 3UMOIA,

B. Cioit Bozgyxa MeXZy CTeKIaMU HMeeT 3HAYNTENbHO MEeNbIIYIO TeIIoNnpo-
BOJHOCTB, YeM TOHKOE TBEDAOE CTEKNO. ITO YMEHbIIAET TEILTOOTAAYY U3 IOMa 3U-
Moit.

B. Ipu nBo#HBIX CTEK1aX B OKHAX TEILIOBOE U3TyYeHHe CBOGOIHO BXOMHT B IOM,
HO He MOXKeT BHXOJHTh. DT0 J2eT ICONHHTENbHOE 060TPeBaNHe IOMY 3UMOH.

T. [IsoitEble cTEKa HYXHE! A1 TOTO, YTOGH oM 6bL TPOYHIM.
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. 19. Kpucrarnwyeckoe pemecTso npy Temmneparype 20 °C NOMECTAIH B 31eKT-

B DHeCcKyIo Neub H HEKOTOPOE BpeMs HarpeBasii. 3aTeM ero BLIHYJIH H3 NEYH, H OHO
‘rexoTopoe BpeMs ocThBaNO. [padnk 3aBHCHMOCTH TeMnepaTypH BELIECTBA OT Bpe-

% MeHU B TeUeHUE 3TOTO ONKITa MPEACTaBJieH Ha pucyHke. CKONLKO MHHYT B 3TOM

# 9KCIIEpHMEHTe JUIHJICA POLIECC TIABJIEHAA BENIECTBa?

A. 20 mym.

B. 18 mun.

B. 10 MuH.

I 6 Mun.

. 5 Mun.

E. 3 Mun.

X. 1 Mun.

R A R R R LN

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20
Puc.147

S

20. Tlo rpaduxy n. 20 onpenennTe, BO BpeMA KaKOI0 NPOLIECCA BEMIECTBO 110~
rnoTIio 6oabiiee KomuyecTBo TernoTH ? [Ipouece | — HarpeBaHHe TBEPAOLO Be-
4 mecrsa. [Iponecc 2 ~ narpesanme xuuxoctH. [Iponece 3 - npeBpamen#e TBepaOro
BeIIECTBA B XHAKOCTD.

A. B npontecce 1.

{ B. B mponecce 2.

|  B.Bupouecce3.

| Y. Bo Bcex Tpex OAMHAKOBOE KOJAMYECTBO.
|

|

|

%
b 4
|
|
[
|
|
|
I

AN

J1. Hu B oHOM 13 nipotieccoB 1-3 He MPOUCXOXMT NMOTJOMEHNA TEILIOTH.

21. To rpaduxy 3agauu Ne 20 (n. 20) onpezenure, B KaKoM IpOLECCE — ILLaBAe-
'HHA WIHM OTBEPAEBAHMA BEIMECTBA — MOIIHOCTS Ternoo6MenHnka 6si1a 6onpmedt?

A. B npouecce nnapnenus.
} . 5. B npouecce orepresanus.
| B. OannakoBa B 060HX npoLeccax.
I 22. Ky6nx anza pacrasii B OTKPHITOM TEPMOCE C BOJOM, TEMIIEPATYPa JibJa W
BOJIbI IPH 3TOM He H3MEHSLNACh H ocTaBaiach papHoit 0 *C. TemnepaTypa oxpyxa-
] romero Bo3xyxa 6uina +20 °C. Jlex B4 UAH TIOTIOMT S3HEPTHIO B 3TOM NPO-
| uecce? '
¢ | A Jleanornoman 5Hepruio BO3LYXa, OTAABAT SHEPTHIO BOJE.

x B. JleA NOINOMAN 3HEPrHIO BO3AYX3, HO HE Nepe/aBa/l IHePrHIO BOJE.

R 188

;
H
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B. Jlex He nornomarn U He BHLAGNAN SHEPIHIO.

T. Jlen norpomas 3Hepruio H BO3AYXA, H BOJIBL

I1. Jlex oTaaBan 3HeprHIo ¥ BO3AYXY, H BOJE.

23. Bo Bpem#a pabOTH! ABHraTeNst BHYTPEHHETO CIOPAHHSA B LIJIMHAD BMECTE C
6ensusoM nocrynaer Boaayx. JUis yero HyxeH BO3yx?

A. Jlna npontecca ropetus 6eH3nHa H CoBepIIeHHs PaGOTHI B pe3ysTaTe pac-
umpemm TIPH HATPEBaHUH.

B. Jlng coBepillenus paGoTH B pe3yAbTare paciIMpeHus P HATPEBAHWH | OX-
JKAEHHY IMTHHADA.

B. JUts BLXyRaHNS ¥3 TRAMHAPA TPOXYKTOR CropaHis GeHINHA 1 OXJTDKACHHS
IMAMHADa.

I’ lna pacrminenus BPEAHEX NPOXYKTOB Cropanus 6eH3HHA.

A. Toabxo a7 pacnsinenus GeH3uHa, BIPHCKHBAEMOTO B IITHHAD.

24. Ioxazannsa MeNHIMHECKONO TEPMOMETpa NIOCJIE H3MEPEHUS TEMITEPATYDhI Ye-
_noseyeckoro Tena 37 °C. IloueMy 3TH NOKA3aHWA He H3AMEHAIOTCA NOCE TIpOBesie-
HUA U3MepeHuil, XOTS TeMIIEPaTypa BO3yXa B KoMHaTe 20 *C?

A. Bo Bpemd H3MepeHNUS TeMAEPATYPHI 4€I0BEKA PTYTD B TEDPMOMETPE PacIIiaB-
JIeTCA ¥ PACTHMDSETCS, 3alI0AHsAS TOHKYI0 TpyOKY. [lochie BRHUMAHAS TEPMOMET-
Pa PTYTh OXIAXKAAETCS ¥ 3aMep3aeT B Tpy6Ke.

B. Bo BpeMs M3MepEHUST TeMIIepATYPH TeJI2 YeJIOREKAa TePMOMETP CONPHKACA-
eTcA ¢ IIOTHBIM TENOM JeOBEKa, OT KOTOPOIv NocTynaeT Muore Texwia. [loaromy
TIOKa3aHHsA TEPMOMETPa H3IMERAIOTCA GHICTPo. Boanyx obazaer 0ueHb MATION ILI0T-
HOCTBIO, I03TOMY OCTHIBaHHE PTYTH B TEDMOMETDE HA BO3XYXE MPOHUCXOANT O4YEHb
MEJDIEHHO.

B. ITpn naMepeHHH TeMIIepaTyphi MEAHIIHHCKHI TEpMOMETp AEPXKAT B TOPHIOH-
TAaNBLHOM TOJOXEHAH. PTYTh NpY pacIHpeHNH NEPeTHBaeTCA Yepe3 Hebonbmoil BH-
CTYII ¥ 3aIIO/THSET TOHKYIO TPYOKY. Jlns ee BO3BPAHIEHHS B HCXOAHOE MONOXKEHHE
HYHO TIOCTaBHTh TEPMOMETP BEPTHKAIBHO.

I V ocHoBaHus TPyOka TepMOMETDa CyxaeTcsL Uepes 310 MajeHhKOE OTBED-
CTHE PTYTh BHTANTKHBAETCA B TPYOKY DU HarperaHum. [IpH oCTHIBAHHA 06BEM pTYTH
YMEHBIIAETCS, HO B TYCTOE MECTO PTYTh U3 TPYOKH He MOXKET ONYCTHTHCA, T. K. €€
BeC MEHBHIE CHJIH, HEOGXOMMMOM JUIS TPOTANKMBAHHSA YEPE3 MATIOE OTBEPCTYE,

. BHyTpH MEMLIHCKOTO TEPMOMETPA HMEETCH CENMANBHEIH MeXangecKuit
KJIanaH. JTOT KJIallal IPOIIYCKaeT PTYTH TONBKO B OXHOM HanpabsieHun. /L1 Bo3-
BDAIIEHHA PTYTH B HCXOMHOE MOJIOXKEHNE HYXHO HEpekAIONNTS Knanas. Knanan
HepeKIIIoNaeTCs] BCTPAXWBAHHEM TEPMOMETpR.

25. B onmiTe HCIONBIYIOTCA ABa OGHHAKOBHIX TepMoca. B neppuiii Hamnt 1 1
BOJH NIpH TeMniepaType 45 “C, o BTopoit — 1 1 BoAW npH Temneparype 5 °C. Tep-
MOCH 33KPHITH H TIOCTaBAEHR B KOMHATE C TeMIleparypoii Bosayxa 25 °C. Kak u3-
MEHHUTCA TEMIIEPATypa B IIEPBOM M BO BTODOM TEPMOCAX 4epe3 5 q?

A. B o6oux TepMocax COBEPHIEHHO HEe H3MEHATCS.

B. B neppoM HeMHOTO NOHH3UTCA, BO BTOPOM Ha CTOJBKO XKe TPafgycos Ho-
BRICHTCA. .

B. B nepsomM ouens MaJI0 DOHH3HTCSA, BO BTOPOM 3HAYHTEILHO MOBBICHTCA.

I B nepsoM 3HAYMTENBHO IOHHIHTCA, BO BTOPOM OY€Hb MaJjt0 NOBRICHTCS.

. B o6oux TepMocax TeMnepaTypa 6yneT paBHa TeMIeparype sO3Ayxa B
KOMHare.

%
G
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. -~ 26. ' Kaknm criocoboM MOXHQ TOUHEE ONPEAENHTh TEMIIEPaTYPY FOpSAUeH BOXK
B CTaKaHe?
A. OmyCTUTD TEDMOMETP B BOAY, GLICTPO €10 BRIHYTD H CHSATb [IOK232HHMSI.
B. OnyCTHTb TEPMOMETD B BOAY, GLICTPO €T0 BHHYTH, 06¢cymIMTE candeTkol
CHATH NOKA3aHMS.

B. Onycturs repMoMeTp B BOLY ¥ 6RICTPO CHATH NOKA3aHUY, HE BHIHUMASA TEpP-
MOMETpa ¥3 BOJH. -

I. Onyctuts TepMOMETp B BOJY, AOKAATHCSA, KOIa €10 NNDKa3aHUs NepecTaHyT
. M3MEHATBCS, M CHATD NOKA3aHHS, He BHHUMAs €10 H3 BOXBL,

JI. OnycTuTh TEPMOMETP B BOXY, HOAOKAATH 10-15 MHH M CHATH MOKa3aHus, He
BHIHUMAS TEPMOMETP U3 BOJIA.
. 27. Craxan ¢ Bogoii npu Temnepatype 24 "C NOoCTaBHIH B MOPOSUILHYIO KaMe-
‘; PY. 3a 5 MHH TeMIiepaTypa BoAH cHU3Kxach A0 16 °C. CkoabKo ellle MEHYT npoiizeT
L f IO NIOTHOTO 3aMEP3aHAA BCeit BOAML, 6CIM CKOPOCTb OTA24H Temsa 6y IeT Takoi xe?

Yaennnas renioemkocts Boakt 4180 Ik /xr - °C, ynensHas TeIUIOTa OTBEPAEBAHUA
¥ 3324 kIl fxr - °C.

A. 10 MuH. B. 15 Mun.

B. 50 mun. T, 60 mizn.

M. 65 muH.

28. Ha pucynke npeacrapieH rpaduk 3aBHCHMOCTH TeMIIepaTyphl Napaduna
OT BpeMeHH. Bo BpeMs JeueHUs YeJoBeKy CAeNany «napahuHOBYIO BaHHy», ¥C-
HONb30BaB A1 3Toro 200 r napaduna. OnpesesHTe MOIHOCTb TEMIOOTAAYH «ITa-
i PaurOBO# BaHHK . YeNbHAS TEILIOTa OTBepAeBanus napaduda 147 kllx/xr - °C.
S
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A. 40 xBr. B. 300 Br. B. 50 Br. I. 40 Br. 1. 3 Br. E. 0,05 Br.
29. MOXeT /M OCYIIECTBAATLCA NPeBpAMIeHHe YaCTH BOJK M3 XUIKOCTH B [ap
| 663 mepeslauy BOAE TEILTA H3BHE ¥ 6e3 COBEPIIEHNs PabOTHI?

A. Taxoe npeBpanieHHe HEBO3MOXHO.

B. Moxer, IpH 5TOM BHYTPEHHSISI SHEPIHsA oCTaBmeHC KUAKOCTH BOJIN yBe-
JNMYHBACTCH.
B. Moxer, IpH 3TOM BHYTPEHHAA 3HEPTHS OCTaBINEACS KHAKOCTH BOJK YMeHb-

4

_ﬁ.-—-——.-—-_.-——-—-———'g.—-—s

i

g
5
g

T. Moxer, IpH 3TOM BHYTPEHHAS IHEPTHA OCTaBINEHCA IUIKOCTH BOXBI HE H3-
MEHUTCA.

Y————=
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CaMoCTosTEAbHEE H KOHTPOAbHNE paBoThi

CamocrosTensnas pabora «@n3nueckoe noror» (ypok 94)

Kapmouxa ywumenn
Bonpocn I Orretnt
OcHoBHas YacTh )
1. Kax A3MermTcs BHYTPEHHAS SHEPIUA HACANLHOTO rasa NpH axmabaru- AU<D
9eCKOM PaCHTVDEHHH ?
2. Tas, Haxogsmuiica og aasneruen p = 10° Tla, usobapo pacmmpincs 25-10° Ix
o1 25 a0 50 m*. Oupenenure pabory, CoBepIIEHHYI ra30M IIPH PaCIHXPERHH
3. Tasy nepepiano 100 Jix xowdecTna TeIUTOTH, a BREINEHE CHIN coBepmy- | 400 Tx
1 Hax EuM paboty 300 [x. YeMy paBHO MaMeHeHUe BHYTPEHHEN
SHEPTHP rasa?
4. Kak A3MeRMTCA BHYTPEHHAS SHEPIHS HALATBHOIO ra3a NPH HIOTEPMH- AU=0
YecKOM CXaTHH?
5. a3 nonyaun mmqmmmuamﬁ&omymenm PHEPIUSL 100 Ix
yeemraurack Ha 200 {x. Yemy pasua pafiora, COBEPMERHAN tason?
6. T'as, Haxoasnyutics mox gannetne p = 105 [fa, usoSapro pacmmu- 2,5-104
piicst, coneprivs pabory A = 25 [lx. Ha cxanbko ysemranncs ofme raza?
Jonoanumenvias vacmy
1. Kaxona sRyTpenan sneprag 10 monedt oppoaroumoro rasa npu 27 °C? 374-10' Ix
2. Ha cKofThko MSMERHTCA BHYTPEHHSASN SHeprUs rexmst maccolt 200 r 1,25 104 Ix
OpH YBEXIIeHHY TeMIepaTypht Ha 20 °C?
Kapmoxa 0an yuauuxca
[ AU<0 125 104 100 _0,00025 400
300 0 AU=0 16,7 2500000
4000 aU>0 3,74-10¢ 500 200

¥
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Koutpoasuas pa6ora no reme «Tepmognnamukxas» (ypok 96)

Bapuanr {

1. Kakas u3 NPUBE/ICHAKX HIDKE PHIUYECINX BE/IIUUH HE M3MEPAETCS B JUKOYIIX?

A. Ilorennmanbuas sHeprus. b. Knneruueckas aneprus.. B. Pa6ora. I Mom-
wocts. 1. KonnyecTso Tennora .

2, BemecrsaM oquHAKOBOH MacCH, yAelbHEE TEIUIOEMKOCTH KOTOPHIX PHBeE-
JeHH Huke, mpH Temnepatype 20 °C nepeaaeTcs KOJIHYeCTBO TEILTOTHL, paBHoe 100
JIx. Kaxoe u3 BemecTs Harpeetcs 10 Gosee BLICOKOH TeMnepaTyph?

A. 3onoto - 0,13 x/Ix /(krK). B. Cepefpo - 0,23 k/Ix /(xrK). B. Xeneso —
0,46 xJ1x /(xr-K). I. Amomusmii — 0,88 1/Ix /(xr-K). . Boxa — 4,19 kDx /(xrK)

20 °C, oxnaxaetes jo 5 °C. Kakoe #3 BemiecTs OTAACT [IPH 3TOM HauboJbIIee Ko-
JIMYECTBO TEMJIOTH ?
4. TIpu annabaTHOM pacpeHHH rasa;
A. laBnenne e uamensterca. B. Tem- 2 12 3
neparypa yeenpunBaercd. B, Temmepary-
pa moxeT 1160 BO3pacTath, MO0 yMeHb-
IMIaTLCSA B 33BACHMOCTH OT COpTa rasa. I
TemmepaTypa ymensmaercs. J1. Temnepa- T
Typa He H3MeHseTcs o
5. Hatiqute paboTy, CoBepIIEHHYIO -
IBYMs MOJIAIMM T'a32 B IUKJIE, IIPUBENIEH- Puc. 161 VW
| HOM Ha marpamme (p, V) (puc. 161), Tem-
| mepaTypa rasa B Toukax 1 u 2 paBHa coorsetcTBeHHO 300 K 1 360 K.
I A. 80 Ix; B. 100 Ix; B. 120 Ix; I. 140 Tx; 1. 160 Tx
| Bapuanr 2
| 1. BHYTPEHHIO 9HEPTHIO BOAK ONpeXeNsET ee ...
| 1. remneparypa
I 2. pazoBoe COCTOSIHME
3. Macca. ~
| A. Tonsxo 1; B. Toanko 2; B. Tonwvko 3; I. Toabko 1 1 3; 0. 1, 2,3
| 2. Kakoe KOJMUECTBO TEILIOTH HeOGXOMMO TIEPeRaTh BOEe MACCOR 5 KT s
| narpesanns ee ot 20 °C o 80 °C?
| A. 1 MIIx; B. 1,25 MJTx; B. 1,5 MIx; . 1,75 MIDx; 1. 2 MTx
3. Temneparypa MeqHoro obpasua ysenmiuiach ¢ 293 K 1o 353 K npu nepea-
I 4e eMy KonwyecTBa TernoTH 16 k/Ix. Yaenosas reroemkocts memw 0,39 x/Ix /
I (xr-K). Kaxosa macca o6pasua?
] A.180r;5.2801; B.380r; [. 480, /1. 680 T
| 4. B mwmnzpe KoMIpeccopa agnabaTHo CRHMAIOT 2 MO Kucnopoaa. I1pn atom
|
|
|
X

P IIa |

copepmaercs pabota A = 831 Jix. Haifmure, Ha CKOJIBKO NOBHICHTCS TeMIIEPaTypa rasa.
A.20°C; B.25°C; B.30°C; I. 35°C; A. 40°C
5. A3ot Maccoit m = 140 r npu Temneparype T = 300 K oxnaxummu usoxopHo,
BCNE/ICTBHE U0 €0 ABNEHHE YMEHLITUIOCH B 3 Pasa. 3aTeM ra3 pacimpuIu H3o-
6apHO Tax, ¥TO E10 TEMIIEpPaTypa cTala pasHo# HauanbHoik. Haitxure pabory rasa.
A. 7.3 xJlx; b. 8,3 x/Ix; B. 9,3 xIx; I. 10,3 xJIx; 1. 11,3 x/Ix
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BapuanT koHTpOAsHOM paGoTnl *

Bapuaur 1 |

1. Kaxoe xonu4ecTBO TEIUIOTH NOJNYYHT 2 KI TeIMA IPH U30XODHOM HarpeBa-
Hu# ero Ha 50 K? I

2. C xakoli cKOpOCTBIO AOMXHA JIETETh CBHHIOBAA IyJA, YTOGK ADH yaape O |
CTEHKY oHa Harpeaach Ha 120 °C, ecymt nput yziape s emio mpesbantaercs 20 % amep- |
THit mym? [

3. OnuH Mosib BAE€aNSHOTO ra3a u300apHo Harpeay Ha 72 K, coobmus emy npu
atom 1,6 k/Ix Temnornl. Halfta cosepmenuyio razoM paboTy U NpupaimeHne ero I
BHyTpeHHe! 3Heprum. ' |

4. CKONBKO HANO CXedh KAMEHHOTO Y, 4Tobnl 5 T Bofwl, BastTo#t mpu 30 °C, |
obparuts B nap? KI1J] xorna 60 %. Tennonposoasiocts yras 30 Mx/xr. |

3ajgaun nospmenHO# CAOKHOCTH i

5. OxHoaToMHMI WHeaNbHHI a3 MPH AaBaeHHy 3 aTM H TeMneparype 0 °C
saHumaeT ofbeM 2 M3, Ias cxuMaoT Gea TennoobmeHa ¢ oxpyxawimelk cpenoi. |
IIpu sTom Temneparypa nossimaercs 10 200 °C. Onpegeauts pa6oty, CoBEpIIae-
MYIO Ia30M. {

6. Xeneannit map, naxas cBoGOAHO, HOCTHT CKOPOCTH 41 M/c, yAapHBIINCH O |
3emmo, NoAckouna Ha 1,6 M. Haltri uaMeneHye TeMnepaTypul mapa npH yAape.

7. OnHoatoMuhIl ras remit, pacompsAsACh NP NOCTOAHHOM AaBNEHAH, COBEP- I
AT HeXOTOPY®M nonesuyo padoty. Haitu KITJ ana gannoro nponecca. x

_ Bapuaur 2

1. Kakyio pa6oTy coBepUIMAHN HAX ABYMsl MOJSAMH HA€ANbHOTO OHOATOMHOIO |
ra3a ITpH ero afguabaTHOM CXKATHH, €C/IM €70 TeMNepaTypa yBeIHM ach Ha 20 K?

2. B 200 r Boas: nipu 20 °C Bayckator 10 r cTorpagycHoro BOAAHONO Napa, KoTo-
pHiit npeBpamaerca B Boay. Haltru xoneutyio TeMneparypy BoAul.

3. Ozun MONL MAEANBHOTO OJHOATOMAOIO ra3a, HAXOMNIIETOCA IPA TeMTlepa- |
Type 300 K, n30%0pHO 0xJ1aXKA€ETCA TaK, TO €10 AaBJieHHe yMeHbmaeTcA B 3 pa3a. i
OrnpeaenuTh KONMHYECTBO OTARHHOM ra3oM TEILIOTH. i

4. C xaxoit BRICOTH Hajl TOBEPXHOCTHIO 3eMJI AO/DKEH HAYaTh NafeHue Kyco-
4eK Nbaa [pH Temueparype -20 °C, uTofn k MOMeHTY yAapa 0 3eMJI0 OH NOHOC-
Thlo pacruiaBHAca? CuuTarTh, 4T0 50 % KHHeTHYecKol SHEDrHH Abja MpeBpamaeT- |
€51 BO BHYTPEHRHIOIW. |

3anaun nopumenHOR CIOKHOCTH (

5. On1H MOJNb OAHOATOMHOIO ra3a HAXOANTCSA B 3aKPHTOM Ga/LIOHE NIPK TEMIIe-
parype 27 °C. Kakoe Kony4eCTBO TeroTh Heo§X0AHMO COOOIIATD ra3y, Y¥To0H no- I
BEICHTE €0 JIaBJieRHe B 3 pa3a? ' |

6. AnomMunuesmlit yafiHnk Maccoit 400 T, B KOTOPOM HAXOZUTCS 2 KT BOAH IpH |
10 °C, nomemaiot Ha rasosyro ropesky ¢ KIIJ 40 %. Kaxoa MOITHOCTb NOPENKH, |
ecu yepe3 10 MpH Boxa 3axuNena, npudeM 120 r BOAE BHKUIERO? I

7. B cocy e 065eMOM 2 J1 HAXOAKTCA OTHOATOMHRIM ra3 npH fannernn 100 xI1a
u reMmieparype 200 K, a B cocyze o6benoM 5 51 - 0AHOATOMHBILH a3 NPH AABNEHUR I
200 xITa u Temneparype 500 K. Cocyasi coemanmnn Tpy6xoit ¢ kpanoM. Ompene-
JIUTh TEMIEPATYDY T432 B COCY/AX NOCAE OTKPHTHA KPAHA M YCTAHOBNEHNHA TeIL1o- |
BOTO paBHOBecHA. COCY/hl TEIUIOM3ONMMPOBARKL
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Guanveckuit TUKTIHT
. «dnexTpH3anuATEN.
3axoH coxpaHeHHA 3NeKTPHUECKOro 3apana» (ypox 98)

,1 1. Kak HaswiBaeTca pasgen huauxy, 3ydaonmi 3apsoxeHHRe Tera?
i 2. Kaxoe BaauMoZelicTBHEe CymeCTBYeT MeKIy 3apsKeHHbIMH TeJlaMH, YaCTH-
{ namm?
l 3. Kaxas ¢uspdeckan BeMyHa ONpeAeaseT 3JIeKTPOMarHHTHOe B3aUMOAeH-
" cTBHE?
. | 4. 3aBHCHT /M BETHYMHA 32PAAA OT BHOOPa CHCTEMH oTcdeTa?
| 5. MOXHO 1H CKa3aTh, YTO 33PAN CHCTEME! CKIIAILIBAETCA N3 3aPANOB Tel, BXO-
{ asmurx B aty cucTemy?
| 6. Kax HasniBaeTCA npoLecc, MpHBOMAIIAI K IOSBIEHHIO Ha TeaX 3JIeKTpHYec-
{ KHX 3apsNioB? .
7. Ecaiy TeJ10 3AeKTpUYeCKH HefiTpaibHO, O3HAYaeT JIH 3T0, YTO OHO He COfep-
| JHT NEKTPHYECKHX 3aPANIOB?
| 8. BepHo Nu yTBepXKAEHHE, YTO B 3aMKHYTOH cucTeMe anrebparyeckas cyMMa
| 3apazoB BeeX Tex CHCTEMK OCTaeTCA OCTOAHHOMN?
1 9. Ecai B 3aMKkHyTOl CHCTEME YHCTO 3aPAXeHHBIX YaCTHIX YMEHLIIKAOCD, TO
‘ L_(.)snaqae'r JIM 3TO, YTO 3aPAA BCEeH CHCTEMH TOXE YMEHBITUICA ?

— i — — — — — — . —— — D — A — — — — —— —— —— t—

Dusnveckntt gukranT
«3aKO0H COXpaAMEHHS JNCKTPHUECKOro 3apsaa.
3axon Kynona» (ypox 100)

|

X

|

l 1. MOXHO CO3/aTh 3MEKTPHUECKHIL 3apsaa?

i 2. Co3faeM 11 MEI TIPH 91EKTPH3IANMH SAEKTPUYecKHit 3apan?

| 3. MoxeT Jiu 32psAX CYMECTBOBATh HE3ABUCHMO OT YaCTHIH? .

| 4. Teno, cyMMapHhili NONOXATENbHAI 3apA] YJACTHIT KOTOPOTO PaBeH CyMMap-
| HOMY OTPHUATENLHOMY 3apSAY HACTHIL, ABAAETCH...

| 5. Cuna 3anMoaeliCTBUA 3apAXeHHBIX YACTHIL C YBETHYEHHEM 3apafia moboit
M3 3THX YaCTHIL..

I 6. Tlpu nomemeHny 3apANOB B CPeRy, CHNA BIANMOEHCTRHA MEKRY HUMM...
| 7. C yBenHmyeHHEM DaCCTOSHHA MEXZY 3apAfaMu B 3 pasa cHjia B3aHMOAEH-
I

|

I

I

{

|

I

I

I

*

(51

TBHA...
8. BenuuuRa, XapaKTepH3YIOINas 37eKTPHYECKHE CBOMCTBA CpexHl, Ha3hiBa-
ercs...

9. B KaKHX efHANAX U3MEPAETCS INEKTPHYECKHI 3apAx?
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Konrponbras pa6ota no Teme «CHIb1 3/IEKTPOMArHMTHOrO B3aumozeti-
CTBHA HENOJBHXKHRIX 3apaaos» (ypox 103)

Bapwuant 1 I
1. Jlpa pasHonMeHHBIX 3apaa — Q, q ([Q] > g] pacnonaraotcs Ha HEKOTOPOM I

PacCTOSHMH APYT OT APYTa.
—~0 @

|
|
1 2 4 5 |
|

[ ]
[

Q q
Puc. 171
B kakyo TOYKy Ha{0 TOMECTATb TPETHH OTPHIATENbHBI 3apa/, YTOOH OH Ha- I
XOIUICSH B DaBHOBECHH? |
A.1;B.2,B.3;I. 4 1.5
2. DMeKTPOH ABUKETCA MEXIY TPOTHBONIONTOAHO 3aPSUKEHHEIMY MeTaLBrdec- |
KHMH IUTaCTHHAMM.

[+ + + + + + + + + + + + + |

- I

_____________ |
| ]
Puc. 172 |

Kaxkasa 13 cTpenok ykasnBaeT HanpaBJeHHe BEKTOpa CHIIH, feHCTByIOmei Hax
3JeKTPOH? - |
ANTB|B &I |
3. ige MaTepHATbHEE TOYKY, MACCHE KOTOPRIX M, ¥ M, ¥ 3apsAAbl §, ¥ g, COOT-
BETCTBEHHO, HAXOAATCA B PaBHOBECHH BCJIeJACTBHE PAaBEHCTBA FPABUTAITHOHHON W I
ITEKTPHYECKUX CHIL |
3HaKH 3apAA0B AN STOTO JOJUKHEL 6T CeRYIONAMMU: |
A. q, — nonoxuTensHbil, q, — OTPHLATEBHEI |
B. q, — orpuuaTensnl, q, — MOACKUTEABHBIA |
B. q,, q, — nonoxnTenbHKE 3APAALL
I q,, q, — oTpHLaTeNbHbIE 3aPATH I
. q,, q, - onHoMMeHHbIE 3aPAARL. |
4. JTB2a 0/[HAKOBO 3APSDKEHHEX IIAPHKA BUCST HA HUTAX OfIMHAKOBOM JUTHHE ] = 47,9 |
cM. Yron Mexay HuTsaMm o = 90°, Maccal 1mapuKoB m = 2 r. Hafiaprre 3apsix mapuxos. |

NN NNEEN

‘
]
B
¢

|‘

Puc. 173 )
A.1mxKn B. 2 mx¥Kon. B. 3 MeKo. T 4 MxKo. . [T 5 MmxKn x
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Bapmanr 2

1. IIBe cepnt paBHOrO paguyca HMEOT sapanst + 10 Ka u -2 K cootrercrnen-
| Ho. Kaxnvu ]cs'raﬂyT 32pALH Ha cpepax mocie UX CoeIHHERNA?

A 2KnB.4Kn
|  B6KLL8KnL[ -4Kn
| 2. Ha Metannuueckoit ceprraeckoit obonouxe pafnycoM 2 CM HAXOXUTCSA 3a-
| pax 1 mxKn. Kakosa HanpspkeHHOCTS [0S B LEHTpe opepnr?
I A 10 H/Kn. B.6 H/Kn.
| }3[ 3 g% I.2H/Ka.
| 3. Kaxora cuila NPHTSDKEHHA TOYEYHMX 3apsjioB q, = -3 MKn u q, = 4 MK1,
| naxoasmuxca Ha paccTosmun 12 M?
| A.1000 H.B.900 H.
I B. 750 H. I. 600 H.

J.500 H.
| 4. TIo TOHKOMY KOJBITY PaZHYCOM 4 CM PaBHOMEPHO pacmpeaenex 3apan 9,26
| muK. Haiizure HaNnps>XeHHOCTb NOJISA, CO3AAHHOIO B TOYKeE, HaxoaAleHca Ha pac-
| crosHuu 3 cM OT LEeHTPa KOMBLA 110 TIEPIIEHANKYAAPY K €10 ILIOCKOCTH.
I A. 10 MH/Kx. B. 20 MH /K.
| B.30 MH/Kx. I 40 MH/K1.

A.50 MH/Kn

| e

Duanvyecknii AUKTAHT «INeKTpHIEcKoE moses (ypok 104)

X
l 1. Kaxue BHIN MaTEpHH Bh 3HaeTe?
2. Kax HasnBaercst nosie HENOABHXHKIX 3aPAN0B?
I 3. Yro smnseTca MCTOYHHKOM 3NEKTPHIECKOIO 0N ?
| 4. TnasHoe cBOHCTBO N1060I0 3EKTPHYECKOTO HOAA?
| 5. Kax HasuiBaeTcst cita, € KOTOPO#t B3aNMOZEHCTBYIOT 3apsain?
| 6. Kax HasuiBaeTcs ¢pu3myecKkas Be/IMHMHA, PaBHas OTHOMIECHHIO CHJIIN, XelCTBY-
| 1om1eif Ha 3apAK CO CTOPOHH NEKTPHUECKOTO NOMSA, K STOMY 3apsiny?
| 7. 3anumre GoPMyYNy HAPAKEHHOCTH NEKTPHIECKOTO IO TOYEYHOTO 3a-
pana.
| 8. B xakux eAMHHIIAX U3MEPSAETCA HANPSAKEHHOCTD ANEXTPHYECKOTO MONA?
| 9. Kax HampaBieHH CHAOBKE THHAM 3NEKTPHYECKOTO NONA?
I 10. Kax nanpaBjieH BEKTOD HANIPA:KEHHOCTH B TOUke A
| (puc. 174)? +q
11. Kak M3MEeHHTCA HaTIPSKEHHOCTD ITPH YBEJIMYEHHH 3JIeK~ O
TPHYECKOIO 3apAKa?
| 12. Kak n3MeHNTCS HATIPA/KEeHHOCTD ITPH YBeJIHIEHHH pac- A
| crositns O TOUKH 20 3apAAA? O
| 13. Kax usMenurca cuna, AeifcTByiomas Ha 3ap4x,
€CJIH HaNPSXEHHOCTb 3J1eKTPHYECKOTO MOJNA YBEAHIHTD
I B 2 pa3a?
| 14. Kaxoft sapax momemes B anextpireckoe none, ecau O
| BexTop crm, neficTBYmme Ha 3aPAA, COBNAZAET ¢ BeKTOPOM 4
HAalpPsUKEHHOCTH N0 HATIPaBNEHAIO? Puc. 174



388 . CaMOCTOATENbHLE H KOHTPONEHBLE pa6orsi:

Dusuyeckuit nuxranr «Pa6ora I 31EKTPOCTATHYECKOTO 104,
Pasnocts norennnanon» (¥pox 106)

1. Ecnu pa6ota cun noss no mo6olt 3aMKHYTO# TpaeKTOPHH paBHA HYJIIO, TO
TI0JIe Ha3KBAETCA...?

2. OT KaKHuX BETHYHH 3aBHCHT PaboTa CHJI 371EKTPHUECKOro mos?

3. 3aBucur 1M paboTa CHII 3MIEKTPHYECKOTO OIS OT (OPME! TPAeKTOpHM?

4. Ha3soBrTe 3HEPreTHYECKYIO XapPaKTEPHCTHKY 3JEKTPHYECKOro NoNs?

5. B xax#x eIMHHIAX OHA U3MEPAETCA?

6. 3aBHCHT JIM 3HaYeHHe NOTEHIHANA OT BHGOPa HYJIEBOTO YPOBHSA?

7. Buipa3uTe BOJBT yepe3 ApYrvie eTUHHMIIBL

8. Yemy paBHa paboTa CH MEKTPHYECKOrO IOJIS NPH MEPEMEINEHHH 3apsaia
HEPIEHMKYIIPHO CHIIOBLIM THHHSM TONA? ’

9. IIpu HaxoxaeHMN O6IIEro MOTEHIMANa HECKOJIPKUX 3MEKTPHYECKHX TOJIe
BCE MOTEHLWAHL... . ‘ 2

10. Yemy paBHa pa6oTa KyJIOHOBCKMX CHJI HA 3aMKHYTOM ITyTH?

11. UeMy B 37I€KTPOCTATHKE PaBHO HampsiXeHHe? :

12. B ueM u3MepsieTCs HanpsKeHHe?

13. Kak Ha3WBalOTCA IOBEPXHOCTH PaBHOTO IIOTEHIHANa?

14. Kax HanpaBJieH BeKTOP HaNPsUKERHOCTH 3JIEKTPOCTaTHYECKOTO MO OTHO-
CHTEJIbHO IKBHIIOTEHIMAIBHRIX TIOBEPXHOCTEH? :

15. KaxuM 06pa3oM CBA3aHK HanpsDKEHHE H HANPSXKEHHOCTb B OHOPOAHOM
JIEKTPOCTaTHYECKOM ToJe?

Muanueckuit AUKTAHT «IIpOBOAHAKH H IHINEKTPHKH
B 2JIEKTPOCTATHIECKOM noJie» (ypok 108)

|~

1. BemecTBa, NPOBOAAIITHE NEKTPHYECKHH TOK, — ...
2. MeTasinbl IPOBOAAT 3EKTPHYECKHH TOK, IOTOMY YTO BHYTPH HHX €CTb ..,
3. Tne pacnonaraiorcs cBoboHbE 3apsaKl B IPOBOAHHKE IIPH 3AEKTPH3a- I
uu? ,
4. CymecTBYeT JH 3/IeKTPHYECKOE N0J1e BHYTPH IPOBOTHUKA? ' -
5. OxasnlBaeT N AMIIEKTPHK HA BHEIIHEE BAEKTPUUECKOE NoNe Kakoe-1ubo |
‘BIMsHHE? .
6. TloueMy AM3EKTPUK He NPOBOIMT ANEKTPHHECKHit TOK?
. Musuieckuit gukTanT <«Kouaencaropsi» (ypok 109)
1. CriocoBHOCTE MIPOBOZHMKA HAKATLIMBATD 3aPAA HASKIBALTCH ...?
2. B Kaxux eIMHHLIAX H3MEPAETCS DIEKTPOEMKOCTh?
3. Kak Ha3mBaeTCS CHCTeMa U3 JIBYX POBOHUKOB, Pasfie/IeHHBIX CJIOEM JU3- |:
JAEKTPHKA? . . |
4. Yo NOHHMAIOT 07 3apsA0M KOHJeHcaTopa? -
5. T'ne cocpenoToueHHO 31EKTPHYECKOE TT0JIe KOHAeHCaTOopa? l
6. Kak M3MEHHTCS eMKOCTb KOHIEHCATOPa, eCI MeXTy 00KIaKaMH BeCh TH3- [
JIEKTPHK? |
7. 3aBHCHT JIM eMKOCTb KOHAEHCATOPa OT ero FreOMeTpHYeCcKUX Pa3MepoB? x
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Koutpoassiag pa6ota no reme
<JHeprIs 3NEKTPOMATHRTHOIO B3anmoecrans
HenONBIKHRIX 3apAfoB» (ypok 112)

Bapuanr 1

1. Kakas 13 npHBeReHHKIX HIOKe GRIUIECKHX BETIMMHH ABASETCA CKANAPHON?
A. HanpsixxeHHOCTb NONS

B.Cuna

B. Cxopoctn

I Yeroperne

. HoTtenuman .

2. Morernuman, cos3AaHHHNMR 3apAKEHHBIM MAPOM Ha PACCTOAHUH 4 e]l. OT Hero

100 B, [Ipu aToM Hy/Ib OTCYETA NIOTEHIMANA HAXORTCS Ha GeckoHewnocTH. Kaxoi
TIOTEHLMAN CO3AAET STOT LIADP Ha PACCTOSHEN 24 L. OT ceba?

A.20B

B.50B

B.200 B

I 400B

JA.500B .

3. Kax u3MeHHTCA 3EKTPOEMKOCTD IUIOCKOTO KOHIEHCATOPA ITPH BBEIEHHH MEX-

JIy €T0 ILIACTHHAMY JTHANEKTPHKA C OTHOCHTENLHOH ManeKTpi4ecKoif mpoHuiae-
MOCTBIO € = 47

A. Ymenpmutcs B 4 pasa

B. Ymensmurca B 2 paza

B. Yeenuuurcs B 2 pasa

I ¥Bennuntcsa B 4 pasa |

. He uaMenntcs

4. Kaxyio CKOPOCTb IPHOGPETET HEMOABIDKHEII 3/IEKTPOH, IIPOH/A Pa3HOCTE IO~

reranop 1 B? OTHomreHne 3apsiia 31eKTPOHa K €10 Macce pasHo 1,76 ¢ 10! Ko /xr.

A 59 105M/c

B.6,4 10°M/c

B.69+ 10°m/c

I 74+10°m/c

079« 10°m/c .

5. Mexnay MaacTHHKAMM IOCKOTG KOHAECHCATOPA IIOmARbo S = 2,25 cM? Ha-

XOUTCS ABa CROS AMBJIeKTPUKA: CIOASHAA TUracTHHa (e, = 7) Tonmmuoi d, = 1,4
_MM 1 mapadun (e, = 2) ronmmnod d, = 0,4 MM. KakoBa 31eKTPOBMKOCTh TaKOTO
, CIOMCTOTO KOHAEHCATOpa?

A 1nd

- B.2nd

B.3n®
L4n® A.5n0d
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Bapuaur 2

1. OtpauaTensHbifl 3apax Q yACPAHBAIOT B OXHOPOFHOM 3NEKTPHYECKOM I0JIE,
TIpn ocBoboxknerny 3apsxa (npereGperas cunoi TAKECTH) OH GyaeT ABUTATLCS: [

A. Brpaso. b. Baeso. B. Beepx

I. TIpoTHBONONOKHO JTUHHAM HAIPSOKEHHOCTH I

JU Broab nuauit BanpsKeHHOCTH |

2. OTpHIATENBHO 32pAXKeHHRIf CTEPIKEHD OTHOCAT MUK K MeTaLecko- |
MY He3apsKeRHOMY HIapy, He Kacasich ero. B pesyaprate 3roro: I

A. 1llap aapsaxaercsd oTpRUATENLHO

B. Hlap aapsxaercs nonoXHTEILHO I

B. Illap nonspuayercs ’ |

I. Pacnipeenenye 3apsifios MO HOBEPXHOCTH MIapa He MEHAETCA i

/. CrepxeHb 3apAXKacTCH NONOXHTENBHO ' |

3. Inocxmii KOHAEHCATOP 3aNONHER JHINEKTPHKOM € AHITEKTPHIecKOl mpo- I
HHII2eMOCTRIO € = 8. Kak H3MeHHTCS 3/eXTPOeMKOCTh KOHAEHCATOpa IPH yAate-
HHH U3 HErO AU3JIEKTPHKA?

A. Ysemwunrcs B 4 paza

B. YMennmmrea B 4 pasa

B. VYeemmrunrea B 8 pas

I. Vmensmutes B 8 paa

1. He namenntes

4. Haltnure pa3HOCTb NOTEHUHANOB MeXAY ABYMA NapalieIbHLIMH IUIACTHHA- |
MU, PAaBHOMEPHO 32DSKEHHEIMH, C IOBEPXHOCTHOM MIOTHOCTLIO + 1 M Kon/M? 1 -1 x
M Ki/M2, pacTionoXeHHEIMU Ha PaCCTOAHUA 1 MM ADYT OT ApyTa.

A 113B

B.127B

B.134B

I[.150B

I.2208B.

5. Mexy BePTHKAILHO OTKJIOHSIOIIMMACS TNACTHHAMY 3/IEKTPOHHO- Ny YeBoil
TPYOKM B3JIETaeT DIEKTPOH CO CKOPOCTBIO X, = 6 * 107 M/c.

[+ + + + ¢ + 4+ + + & + + +]

Ilmuna nnactun | = 3 oM, paccrosanne mexay aumMu d = 1 ¢M, pasHoCTb HO-
TeHIUanoB MexRy mwaactunaMu U = 600 B, orHomeHHe 3apsaa 3NMeKTPOHA K €T0
Macece e/m = 1,76 + 10'! Kin/xr. Ha kaxoe paccTosHHe [0 BEPTHKATH CMECTHTCS
3%EKTPOH 32 BPEMS €T0 ABMKEHMS MEXY IIatTHHAMK?

A 1,1Mm B, 1,2 MM, R

B. 13 mm. L. 1,4 mna. [, 1,5 Mm

I
I
I
I
I
I
I
I
I
I
I
I
i
Puc. 181 .
I
|
I
i
i
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Camocroarensnas pa6ora (ypok 117)

BapuanrI
1. KakuMu HOCHTeIAMH 371eKTPOHHOTO 3apsifia CO3/IaeTCA IMEKTPHIECKMIA TOK:
a) B MeTaJIJIax
6) B razax
A. a— TONBKO dNEKTPOHAMHY; 6 — ITONOKHUTEBHBIMH U OTPHIIATETLHBIMHA HOHAMM.
B. a — TonBKO 3MeKTPOHAMH; 6) — ITOJIOKMTENBHBIMY M OTPHILATENLHBIMY HOHA-
' MM H 371eKTPOHAMH.
B. a — 3;1eKTPOHAMM H TIOOXKUTENBHHIMH HOHAME; 6) — TOJTBKO 3/1IEKTPOHAMH.
2. Kakoe MAHHMATIBROE KOMMUECTBO BIEKTPUYECTBA MOXKeET OHITh NepeHeceso
3JIEKTPUYECKUM TOKOM 9epe3 ras, paCTBOP 3JIEKTPOJINTA U Yepe3 MeTaLn?
A. Moxer 6BITb ITepeHeceHo n060e CROMb YTOHOE MAJIOe.
B. Uepea ra3 moboe, uepes pacTBOP 21eKTPOAHTOR i MeTain 1,6 « 10-19 K.
B. BoamoxeH neperoc 1,6 ¢ 10-19 K.
3. Ecnu co3AaTh XOpOIIHIi KORTAKT MeXTy MeHOMN M aIIOMUHHEBOH IIaCTHHA-
MH M [IPONYCKATh TOK B TEYEHHUE [OJa, H3MEHHTCS 1K Macca 6pycKoB?
A.m,, - yBenuyuTCA. ‘
B.m_ - ymenbmmTCs.
B. Macca 6pycKOB He H3MEHMTCS.
4. DNeXTPOHH B MeTaJL1ax BeAyT ce0s, Kax MOJIeKybl U3 ra3a. Kak uameHuTca
TOK B IPOBOAHHKE, K KOTOPOMY IIPHUIIOKEHO HaNPsSDKEHHeE, eCITH YBETHYWTD TeMile-
patypy HpOBOAHHKA?
A. YBenmyntcs.
B. YMenpmurcs.
B. He uaMenurcs. i
5. Kak H3BECTHO, 37IEKTPOHK B METAJIAX YYACTBYIOT B JIBYX ABMKEHHUSIX: TeIl-
JIOBOM M yTiopsiioueHHOM. CKOpoCTb KaKoro 6oblie?
A. Tennosoro.
B. Ynopsizouernoro.
B. TToyTn paBHHL.
6. DeKTPOHHAsA [IPOBOXMMOCTD BOMHBIX PAaCTBOPOB SIEKTPONTA 00YCIOBIEHA:
A. TTonoxuTe IbHRIMM HOHAMH.
B. OTpHuaTeIbHEMY M NONOXUTETHBIMH HOHAMH M 3/IEKTPOHAMH.
B. TTon0XuTebHEIMA H OTPHIATETHHEIMH HOHAMH,

R

0T

o
e —— o— —— p— —

A e 2

e

CaMocrosTenbHas paGora (ypok 119)
1. KakoBo conpornBienue 1 M npoBoaa U3 KOHCTaHTaHa AMameTpoM 0,8 MM?
2. I3BeCTHO, YTO CONPOTHRJIEHHE CITHPAJIH JAMIOYKH HOPMaIbHOTO (hoHapHKa
coctapaser 15 OM. Kakoit rmunet Bosb$paMoBHiit IPOBO B3AT [UIA €€ H3TOTOBJE-
RS, eCIM ee quameTp pasel 0,1 mM?
3. TIpu HaMOTKe KaTyInKu M3 MeJHOTO IPOBOJIA €€ Macca Bo3pocia Ha 17,81, a
CONpOTHBJEHME 0KA3aT0Ch paBHEIM .34 OM. OLeHHTE [0 3THM JaHHBIM JJIMHY H
IUIOIMAAb ONEPEYHOTO CeYEeHN s NpoBoAa?

*___;;—;'T‘;‘;——4————;’(.;;.;__
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Bapuanr 11

1. KakuMy HOCHTENISIME 3/IEKTPOHHOTO 3apAfa co3fiaeTcA 3JIEKTPUYECKUH rox*
B PacTBOpax 3JIEKTPOJIHTOB, B ra3ax? |

A. B pacTBopax 31eKTPOIHTOB — NOJIOKHTENbHLIN N OTPHUATENbHMI HOH, B
Ta3ax — 3NEKTPOHAMH. |

B. B pacTeopax 3/1€KTPOJIUTOB M Ta3axX — NOJOXHTEILHEIMA U mpuuarenwu' |
MM HOHAMM.

B. B pacTBOpax 31€KTPONUTOB ~ [OMIOAKHTETLHHMH H OTPHUATETEHHMY HOHA- |
MM ¥ 3NEKTPOHAMH.

2. Kakoe MPHIMAIbHOE KOTHYECTBO 3MEKTPHYECTBA MOXET GITh IEPEHeCeH0
3JEKTPUYECKIHM TOKOM Yepe3 NOMYIPOBOTHHK H BaKyyM?

A. Yepes noxynpoBogHHK CKOJIb YTOAHO MaJIoe, Yepe3 BakyyM 1,6 « 1079 K.

B. Uepes pakyym CKoOJIb YTOAHO MaJIoe, a Yepe3 noaynposoauuk 1, » 10 K.

B. BoamosxeH neperoc 1,6 » 10 K.

3. Omuret Masgesbisrama — Ilananexcu, Crivapra — Tomnena, Prxke noxreep-
JIATH, ITO NPOBOAMMOCTD B METALIAX:

A. InexrponHas,

b. Aonnas.

B. JnexrpoHHO-HORHAA.

4. ITpn yBenHYeHUH TEMNIEPATYP MPOBOAUMOCTD ra3a:

A. Yeenuuupaercs,

B. YMenvbinaercs.

B. He mensieTcs.

5. Ecnu y npoBOZHMKA TEMIIEPATYPY OXHOTO KOHIA IOANEPXUBATh BHILIE TEM-
NepaTypH APYTOro, TO Kako# 6yzer pasnacts notesnuanos U - U ?

A.PaBHa 0

B.U -U<0

B.U -U>0

6. DneKTpuecKas IPOBOAMMOCTD METANIOB 00YCIIOBJIEHa

A. ITonoxuTeNLHBIMH HOHAMH.

B. CBO60OAHKMY 3MEKTPOHAMHE.

B. OTpHuaTeTsHEIMH HOHAMM.

—_————— e M ——— e ——

I
|
I
I
I
|
I
I
I
|
|
|
|
|
|
I
I
I
I
I
I
I
I
I

CamocrosTenbuas pabora (ypox 121)

1. PaccuMTaTh CHLTy TOKa B ety Herounnka ¢ DJIC, passbim 9 B, u BHyTpen-
HuM conporupielneM 1 OM Npy NOAKTIOYEHHH BO BHEITHION Lenb peanc-ropa c
cornpoTuRyieHueM B 3,5 Om.

2. K ACTOYHEKY TOKa C BHYyTPEHHUM conpoTHaJeHHeM 1 OM nmommouinu noc- |
NIeZ0BATENLHO AMTIEPMETP R Pe3UCTOp ¢ conpoTHsaeruem 2 Om. IIpu atoM amnep-
MeTp nipkaszan 1 A. UTo nokaxkeT aMIiepMeTp, ECIH HCIOJIb3IOBATh PESHCTOP CONpO-
TuBNeHneM 3 Om? I

3. B nenu BoxsT™MeTp mokasnBaet 3 B, a avmepmerp 0,5 A. Ilpu crne Toka 1 A |
BONBTMETP noKasuiBaer 2,5 B. Kakosn D/[C 1 BHyTpeHHee CONPOTHBEHHE HCTOY- |
HHKa? |

X
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Konrponsran pa6Gora (ypox 123)

: | Bapwant I
¢ 1. OnpenenuTe cuny ToKa B IPOBOAHAKe R,  Hanpsoke-
‘ HHe Ha KOHUaxX mpoBoanuka Ry, ecan IJIC ncrounuka 2,1 B,
| ero puyrpennee conporunnenne 1,2 Om, R -70MR, =5
{ Owm; R, ~ 4 Om (puc. 201).
| 2. OnpeziennTe MOIHOCTD 3NEKTPHYECKOrO YaliHUKa, 6CH B
: " HeM 3a 20 munyT Harpesaetcs 1,44 kr sogat ot 20 °C n10 100 °C,
~ ¥ KIIJ = 60 %. Ynenouas TemnoeMxocTh Boan 4200.
3. Onpenenuts NokasaHuA BCeX MPUGOPOB, €CHH ABHAKOK
| peocrara Haxommres Ha cepenyne. /IC ncrounrka 9,5 B, payT-
pennee conporupienne 1,5 Om. R, = 40 OM; R, = 60 Om; R, ~
i 120 Owm, comporusnenue peoctara 52 Om (puc. 202). Kak namMe-
| HATCS NOKA3aHUSA nc:?ex npu6opos NPH ABHXEHUH NOA3YHKA pe-
OCTaTa CHH3Y BBepX
4. 3a xakoe Bpems 3 am®
| momm marpesator ot 20 °C g0
KHIEHHA 3NeKTPOKUNSATHIb-
A HHKOM, €CJIH HanpsikeHHe B
cetH 220 B, conpoTuBienue
. J HarpeBaTensd KHNATUAbHHUKA
. & 55 OM? KI1Jl xunatunbHnka
-1 60 %.
: 5. B anexTpoKHNATHID-
H#Ke IpH HanpsxeHun 220 B
- BO3HHMKaeT TOk cuoit 0,2 A.
| Kakoe xonuuectso onosa, B3storo mpu 22
} °C, mMoxno pacnnapuTs 32 2 MHHYTH, €CIH
KT nagnnauka 90 %. YaenobHaa Temnoem-
i KOCTb 0JioBa 230, yrenbHast TeMIOTa MaaBs-
\ [ nenus 59,0, TeMnepatypa IaBReHUA 010Ba
232 C. .
| 6. Kaxoit Tox Tever yepes ammnepMerp ¢ mipe-
HEOPEKNMO MATEIM BHYTPEHHHM CONPOTHBAE-
| HueM (puc. 203)? )
| R =150m;R,=10O0m; R, =10 Om; R, =
100m; 3C~78B.
’ 7*. Tpampalfnuift saron mMaccoft 20 T ABK-
| xetcs paBrOMEpHO MO ropu3CHTANBHOMY YHa-
’(| CTKy MyTH c0 ckopocTei 54 M/4. Tocxe o1-
I KJIOUEHHS 3/IEKTPOABHIaTe s OH HAET PABHO3aMEIEHHO H NPOXOIMT 0 OCTAHOBKY
450 m. Kaxyio 31eXTpa4ecKylo MOIMHOCTD NOTPEOASN 3/eKTPOABHIATERD O €70
orxmodenus? KIJ| apurarens 75 %.

.-

|
|
b 4
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Bapuanr I1 ' .
1. OnpenenuTs cHy ToKa B IpoBoIHAKe R, w Hanpske-
Hue Ha KOoHuax nposoguuxa R,, ecmm 3JIC ucrounnka 9 B, a |— |

ero BHyTpeHHee conporusaenue 1,8 Om (puc. 204). R, =3 Om;
R,=20M;R,=10m. -

2. DIeKTPOKUISTIIBHIK MOINHOCTHIO 1 kBT, paboTaommii
oT ceTH C HanpsixenueM 220 B, 3a 12 MunyT Harpesaer 1,5 1 E |Ei3]
Boznt o 88 °C. Uemy pasen KIIJ HarpeBatens? YaeabHas
TEMM0EMKOCTD BoAK 4200,

3. Onpenenwtsb MoKa3aHus Bcex NpuGOpoB, ecn ABHXKOK
peocTaTa HaXOJMTCH B KPaiiHe IIPaBOM MOJI0XeHuH (puc. 205). Puc. 204
HanpspkesneM 220 B nipu Toke 3 A, ecin

Kax uamensTcs nokasauns npu6opos,
KIIJ] ycranosku 80 %. YaenbHas Ten-

|
|
|
I
|
I
|
€clIH ABHXOK peocTaTa IepeMemaTh |
|
|
|
|
I
|
X
I
I
I
N0eMKOCTh Abja 2100. YaensHad Ternota |
|
|
|
I
|
|
|
|
|
l H
|
|
|
I
.
b 4

Om.

4. JnexTpoABUTaTe b TPaMBal{HAKIX
BaroHoB paGoTaer npu Toke 112 A v Ha-
npsixeruu 550 B. C kaxoit, CKOPOCTHIO
JIBHKETCS TPaMBait, ec/I IBHTATE M CO-
anator cany tamm 3,6 xH, a KIT{ ux 70 .
%.

5. Cxonbko nwga, BasiToro npu -10
°C, MOXHO pacTonHTh 3a 10 MUHYT Ha
3NEXTPOILTHTKE, paboTaomeit OT ceTH

290%;R,~160R,=60MR, =2

6. Haiitu pacnpenenenue TOKOB M Ha-
npsixeHuit B nporoanukax (prc. 206). r=1
Ov; R =30M;R, ~20M;R,=40M; R, =
30mM;R=40m; R, =10Mm.

7*. OnexTpuyeckuil yailHUK UMeeT B
HarperaTese ABe cekuud. [Ipu BKIIOUeHHH
MepBOii CEKIIMHU BOAA B YaliHUKe 3aKHIIaeT 32
10 MUHYT, 2 [TPH BKTIOYEHUH BTOPO# CEKLUK Pu

. c. 206
— 3a 40 MURYT. Yepes CKONbKO BpeMeHH 3a-

KUOAT BOZ2, ECTH BIUTIOYHTH 00€ CeKuws NapajieNbHO WIH NOCKEROBATENhHO?
Yenopust HarpeBaHMsA OAVHAKOBHL, -

Breso? IAC=12,4B;r=0,20m; R, =
mnasnenus 340.
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* Camocrosremsnas pabora (ypox 127)

I Bapuanr]
1. [logeMy ¢ NOBRIIEHVEM TEMMIEPATYPH NIOAYTIPOBOIHUKOB HX CONPOTHRJIsE-
I MOCTB YMEHBIIAeTCA?

A. YMeHbII2ETCH KOHIEHTPaIps CBODOMHEIX HOCHTENEH 3apAIOB.

B. VpeawynpaeTcsi XOHIERTpalms cnoGommx HocuTenelt 3apsaoB.

B. VaeanuHBaeTCA CKOPOCTD 3NEKTPOHOB. -

2. B yernipexsaneHTHNIt KpeMHUll B KaueCTBe NPUMECH BBOJAAT TPEXBANEHT-
HuGE wpalt, Kaxiu 6yieT OCHOBHOM TOK B KPEMHHH?

A. Jnexrponnniit.

B. {upousniit.

B. 3aexXTpOHHO-ANPOYHKIA.

3. Ipx paBHHIX TEMIEPaTYPax ABYX PAINHYHKX NOAYNPOBOJHHKOS KOHIIEHT-
PanKH NPOBOAMMOCTH ANEKTPOHOB PA3WIHLE: b, > n,. B kakom 13 stux nonynpo-
BOJHKKOB dREprHd, HeoOxoauMas AN o6paaonarmu CBOBOAHEIX 3EKTPOHOB, 50715~
me?

A B neppoM NoAynpoBOTHHKE.

5. Bo BTOpOM NOXYTIPOBOAHMKE.

B. JHepruH paBHH.

4. B xaxoM NONYNPOBOAHAKE NPOBOANMOCTS GObINE: B OXROPOAHOM KPHCTAN-
Jle KpEeMHUsl WM KPHCTLIe KPEMHMA, IZie YacTh aTOMOB 3aMeHEHa aTOMaMK MH-

|
|
|
|
I
|
I
I
|
I
I
I
|
X
| (A‘Ba;leﬂ'ﬂ-lOCTb S,=1 =)
ABHL
I B. Bomme S, .
I B. Bosbime B NPHMECHOM NOAYIIPOBOIHUKE.
| 3. Yucruift nOAyNpOBOAHEK NOMECTHM B 3NIEKTPOHHOE N0Je, NIPH ToM B o~
| nosme 1 cobpannch AEKTPOHH B MONOBMAE 2 — AKPKY. 3aTeM NOXRYTIPOBOAHMK
| Paszesuny TOMHO HONON2M. Kaxaﬂ YacTb TAXeNee?
|
|
I
I
I
|
|-
I
|
I
|
|
k

, ——
© o—
—

Al
B.2.
B. OausaxoBs N0 Becy.
6. Kax MeHseTCA CONPOTHRJIEHUE IPUMECHRIX MONYTIPOBOXHUKOB NPH YBEIH-
YeHHH TEMNEPATYPH?
A. YBennuHBaeTCH.
B. YMenpmaercs.
B. He MenseTca.



396 - CaMOCTORTENLHBIE U KOHTPOIbHbIE PaboTPhls

Bapuaur I

1. Byzer ;m xpeMuuit CBepXIPOBOAAMMM, ECJTH €70 OXIATUTH X0 'remneparypu,*
6nu3koii x abcomoTHoMY HyTI0? I

A. Her.

B. Jla. |

B. [a, ecoi oX1aAMTh B MATHHTHOM IOJXE. . |

2. B yernipexsaneHTHbI repMaHUIt B KAYECTRBE IPUMECH BBOAST NATUBANEHT- |
Hbil MBImBAK. KakuM GyzeT OCHOBHOM TOK B repMatun? |

A. DnexTpoHHHIA,

B. Amupoyunniii. l

B. O1eKTPOHHO-ABIPOYHBILL. I

3. SHepruy, HeobXoAMMEIE JUIS 06PA30BAHNSA HNEKTPOHOB IPOBOXUMOCTHA B rep- |
MaHUY ¥ KPEMHAY, DaBHE cooTBeTCTBeHHO 1,12 « 10 [ 1 1,76 « 10'%. B xakom
H3 3THX NOJAYTIPOBOJHUKOB NIPH AaHHONK TeMnepatype OyfeT GoJbme KOHLEHTPa-
I CBOGOIHEIX 3IEKTPOHOB nponozumoc-m?

A. B repmanun.

b. B xpeMHun.

B. Pasnn.

4. B xaKOM NOJYNPOBOAHUKE TIPOBOIMUMOCTE 6OJIbINe: B KPUCTALIE KPEMHHS .
HNHK B KPHCTAJINe KPeMHMsA, T/e YaCTh aTOMOB 3aMEHEeHa aTOMaMH MBIIbAKA?

(BanenrHocts S, = 4; AS = 5)

A. PaunL

b. boapme B S, x

B. Bosnbme TaM, rie npoBeJeHa 3aMeHa.

5. IIpoBOAHHK C aKIENITOPHOMH NPOBOAHMOCTLIC IIOMECTHIH B 3JIEKTPHYecKoe
niosie. ITpyu 3ToM ocHOBHEIE HOCHTEMH (JHPKHU) COOpPATHCH Ha TIOOBHHE 2. 3aTeM
TIOJTYTIPOBOAIHUK Pa3/eINA To9HO nononaM. Kakad dacts Taxenee?

661 2 @@_—>
—>0 OO—>

—1° | @

|
Puc. 208 ]

1
. OMHHAKOBHI IO BECY.
. YTo IPOHCXOAUT PV CIMAHUHM SNEKTPOHOB H JLIPOK?
- A. O6pa3syeTcs HefiTpasbHII aToM.
B. O6pa3yercs OTPHIATELHEIH HOH, DHEPTHS BHJIENSETCA.
B. O6pa3yertcs HeliTpanbHEI aTOM, 3HEPINSA BRIAESIETCS.

Al
B. 2.
B
6
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CamoctosTensuad pabota (ypox 128)

| 1. [loueMy B ARIMOXOA€E paCcKaneHHbIE YACTHYKH YIJA HECYT Ha Cefe aeKTpH-
4YecKHif 3apajl, KaKOB 3HAK 3apANa?
I A. 3apaxaloTcA 32 CYET SNEKTPOHH3ALNH TPEHHEM, 3HAK NOJIOKHTENbHR.
| B. 3apspxaloTcs 3a c4eT TepMO3IeKTPOHHON aIMHCCHeH, 3apAN [ONOXUTERbHEIN.
| B. 3apsoxalorca 3a cyeT 3M1eKTPOHH3AIMA TPEHHEM, 3aPAJ OTPULIATEIbHANA.
| 2, KakeM 06pa3oM MOXHO YTIPABAATD 3/1€KTPOHHEIM HYYKOM?
A. Tonbko 37€KTPHYECKUM TIOJNEM.
! B. Tonpko MarHHTHEIM MTOJEM. :
| B. C noMompIo 3/1eKTPHYECKOT0 ¥ MarHHTHOTO Nofleit.
| 3. Pa6ora Brixosa Bonsdpama 4,5 aB, a oxcuna 6apus — 1 aB. Kaxo#t Ma'repua.n
| 6yxnet HemyckaTs 607bIIe SMEKTPOHOB B €AMHHITY BPEMEHRH TIPH PaBHBIX TEMIIEpPa-
| Typax?
A. Bonpdpam.
I B. Oxcug bapus.
| B. ByayT ncrryckaTs paBHOE KOIHYECTBO JIEKTPOHOB.
| 4. Ecau AHO/IHOE HAIIDAXeHHE YBeI4HTD B 2 pa3a, TO KaK H3MEHUTCA CKOPOCTh
| afexTpotoR B BaKYYMHOI! Namiie?
A. He uzMmenuTcs.
I B. YMmensmuTCs B 2 pasa.
.t B. Yeemmuyrcea B 2 pasa.
x 5. 3a cuer KaKoro MEXaHH3Ma HATPEBAETCA 3KPaH NpH paboTe KHHeCKOa?
| A. JIIOMHHECIEHTHOTG CBEYEHUS,
| B. TopMoXxeHHs 371eKTPOHOB B MaTepHaJjie 3KpaHa.
B. Jxpan He ﬂarpenae'rcx, €ro TeMIIepaTypa paBHa TeMIlepaType oxpyxcaromeﬁ
| cpens
| O6sacnume axcnepumenm
i Y TpexanexTpoaHoM TaMITH CETKY COETHHHTE C aHOZIOM, 3 aHOK ~ YePes rabBa-
| HOMETp AEMOHCTPAUHORHOIO aMIIEPMETPA — C KATO/IOM. K HuTH Hakana nogseauTe
| ofuunoe Hanpsokenne. ECn 3aMKHYTB lenb HaKaa, To TaibBafdoMeTp B aHoAHOM
HenH riokaxer caabui rok. Houemy? IIpn yBennueHHE Hakara KaToxa BO3pacTaeT
: CHJIa TOKa B aHoAHOH Heny. [Toyemy?
I
I
I
I
{:
I’
l
I
|
!
X
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Camocronrensuas pa6Gota (ypok 130)
- 1..TIox nelicTBHEM HOHM3ATOPA ra3 CTAHOBUTCS TIPOBOJHAKOM; 3apAXEHHEIH
3/IEKTPOCKON, CTosgmmit PAAOM, HaunHaeT GucTpo paspaxatbes. [Touemy nocre I
YAANEeHHs HOHU3ATOPa Pa3psia MpeKpamaeTcs ?

A. Vlonusatop paspsyiii 37€KTPOCKOII. |

B. B peay/staTe peKOMGHHAIMH 3apAKEHHEE YACTAITH GHICTPO HCYE3AI0T, NIpe- |-
BPamAACch B HeATPANbHBIE aTOMH, Ta3 CTAHOBHTCS HEIPOBOHHKOM. |

B. B raze Gyaet TONbKO OfHOMMEHHELH 3apAA. I

2. Tloyemy ans yMeHbIIEHHS NOTEPD JIEKTPOIHEPIUE HA KOPOHHKIA Pa3paa B I
JIMHMSAX 3MEKTPOIepeaay BHICOKOTO HAIPSKEHHUA NPHMEHSIOT IPOBO/Ia BO3MO)KHO
6onbmero guamerpa? I

A. HanpsieHHOCTD 110112 BGJIH3H TIOBEPXHOCTH IPOBOJHHKA YBEINUHBaeTCS. |

B. HanpsixeHHOCTS 1107151 BOIM3H NOBEPXHOCTH APOBOTHNKA HE MEHAETCA. |

B. HanpspxeHHOCTE o151t BG/IM3H NMOBEPXHOCTH ITPOBOAHNKA YMEHEBIIAETCH. |

3. Kaxoif Bux pa3psita MMEET MECTO B JIaMILax AHEBHOro cera? HasoBure Ho-
CHTEJIH 3apANOB NIPH 3TOM pa3psie. |

A Trnexommuii: 31eKTPOHEI, HOHHI Ta3a ¥ IOPOB PTYTH. |

B. KopoHmuiii: 3271eKTPOHH, HOHH ra3a. |

B. HckpoBoii: 31eKTPOHE, HOHK! ra3a. I

4. Kak 3aBUCHT IPOBOAMMOCTD ra30B OT AABAEHHA?

A. He 3aBucnr. ) I

'B. YeM Gosbime paBnenue, TeM 60abOte NPOBOAMMOCT. |

B. Yem Gonbiie naBNenye, TeM MeHbIIe POBOMMOCTD. x

5. Kaxue ¢puanveckue ABNeHUs HCTIONb3YIOTCH JUI HORM3AIAH ra3a? |

1. Ysemndenne reMnepaTypsl. 2. Pentrenosckue myyy. 3. YMeHbmeHue fase- |
Hua. 4. PaqnoakTHBHOCTD. 5. YAETpadnoIeTOBOE HATydeHH e,

A1235.5.1,245.B1,23. I

6. Cyia TOKa HaCHINEHNSA B Ta3e 3aBHCHT: ’ ) |

1. OT NONOKEHHOTO HANPSLKEHH. }

2. [leficTBHA HOHH3ATODA. - I

3. O6bema MexTy 21eKTPOAAMAL |

A 1.B.12.B.23. :

7. TLnockuil KOHAEHCATOP, 3HaYEHNE HANIPSIKEHNUA Ha KOTOPOM GUIM3KO K Ipo- |
6oﬁnomy, OTCOEMHIH OT ACTOYHKMKA Toka. HacTynuT sm nipoboit, ecm nnacTanm |
HavaTs cOmxars? |

A. Hactymmur. |

B. He nacrynur.

B. Hactymmat, ecnu miacTHHu c6mxaTh ¢ 6010 CKOPOCTHIO. I

8. KopoHBHIf pa3paj nojutepRuBaercs 3a cYer.. |

A. VloHH3HPYIOMUM H3TYUeHHEM. |

B. TepMoanexTpoHHOH aMuccHeit. |

B. Bricokoit TeMnepaTypo#i rasa. I

I’ Bricokoit HaNpAXeHHOCTHIO 3IEKTPAYECKOTO MOJ.

9. Moxer BOSHWKHYTh TOK HaCHIEHKS TIPH CaMOCTOSATEILHOH IIPOBOAHMOCTH I
rasa? |

A. Her. |

B. Aa. x
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