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IlosicHETE/ILHAS 3aNHCKA

CosnaHHe MHTErpHpoBaHHOTO Kypea “EcrecTBosHanue™ ! norpe-
6oBayo pa3paGoTKy HOBOIO MOAXOJA K ONPEAEJCHHIO CONepXaHHS
dusnyecKkoro U acTpoHoMHYeckoro ob6paloBaHMs KaK cocTaBHOM
YacTH Beell CMCTEMH HENpPEPHIBHOIO ECTECTBEHHOHAaYYHOIo obpa3o-
BaHuA. BaxHag 3anaTa ecrecTBEHHOHayYHOTO 06pazopanus — ¢op-
MHUPOBaHHE Yy NIKOJIBHUKOB HEJIOCTHOR KapTHHK MHMpa € €ro eAvH-
CTBOM H MHOT0o0Opa3sHeM CBOMCTB XHBO M HEXHBOH MPUPOIKI.

Cnoxupmascsa B Poccuiickoit defepaliuu cucTeMa IKOJABHOTO
o0pa3zoBaHHA BKIIOYAET 3HAYUTENbHEE 00BEM ecTecTBEHHOHAYYHRX
3HaHHi, GopMHpOoBRAHHE KOTOPBIX OCYNICCTRIASTCA B IIPOLIECCE U3Y-
YeHUS OTACIBHBIX YUeOHEIX npeaMeToB; obumit ofbeKT H3ydeHUss —
Ilpupoaa — ocraerca “pacwieHeHHRM” MEXZY OTHCHGHEIMH yue6-
HEIMH nipeaMeraMu. JuddepeHunposannoe H3yyeHHe IPUPOAR He
crioco6CTByeT (GOPMHPOBAHMIO Y IHKOJIBHHKOB HEJIOCTHOM KAPTHHK
MMpa C €ro eTWHCTBOM M MHOrootpa3HeM CBOHCTB XMBOH M HEXH-
Bol MPUPOJHL, NPENATCTBYET OCYIHECTRICHUIO CHCTEMHOIO NOAXONA
B OOy4eHHMU.

Brixon u3 coapasuueiics CHTyaltid BHAUTCA B pa3paboTKe HOBHX
yJ4eOHRIX TUTAHOB M NPOrpaMM, JUKBUAALME MHOTOMPEAMETHOCTH 32
CHeT HHTErpalMM PONCTBEHHBIX YYeOHLIX AMCUMIUIMH. MHTerpauns
Y4COHRIX AMCIMIUIHH He MOXeT GHTB CBeJICH2 K ITPOCTOMY CYMMHpPO-
BaHUIO OTAEJBHMX YU4eOHEIX KypcoB. Dror npouecc TpebGyer cyuue-
CTBECHHO# nepepaloTKH CTPYKTYPH M COAEpXaHMA YYeOHRIX Mpeame-
TOB, YCHJICHHA B HUX oOImMX uAcH U TeOpeTHYEeCKMX KOHLIETILIMA.
H3MeHUTE NOJNIOKEHHE MOXET paspabomra Ho6020 nodxoda x ecme-
CPIBERRONAYUHOMY O0PA30SAHEIO KA OCROSE SEPMUKAALHONE M 20PU3OK -
massnol uRMezpaRuR Ray¥nsx 3nanuli Ipy yiere ncuxonoro-pusm-
QIIOTHYECKIX 0cOOeHHOCTER pasHBIX BO3PACTHRIX TPYIIL. DTO BOZMOXHO
PeaIM30BaTh B paMKaX HOBHIX HHTEIPHPOBAHHAIX KypcoB: “EcrecTBo-
3HaHMe, 5—6” u “®uauka, 7—-11”.

€CTECTBCHEOHAYIHLIX IHAHNH B Kypce $U3AEKN QA
7—11 xuaccos :
PacCMOTPEHHEM PAVIMYHHIX YPOBHE#l OpraHM3alliM BeleCTBa
(MUKPOCKOITHYECKOTO, MAKPOCKONIMYECKOrO, MEraypoBHsI);

! Cum.: BerectBo3HaHuME: Y4e6. wid S K1, ob1ieo6pasoBar. yupexuenuit /Tlox
pen. U. T. CypanernHoit, A. A. Pageesoit. — M.: TIpoceeutenne, 1996; Ecrecto-
3Harue: Yue6. ama 6 x1. obuteobpasosar. yapexaennit /Tloa pea. M. T. Cypasern-
Hoit. — M.: IIpoceenienue, 1997; EcrecTBo3HatMe: Vue6. ans 5 k. obieoépaso-
Bat. yupexnenmit /Tlon pex. A. I'. Xpunxoro#t. — M.: Npocpewnerre, 1997; Ecre-
CTBO3HaHMe: Yuel. [y 6 K. obieobpasonat. yupexuenuit / Ion pen. A. T. Xpun-
koBoit. — M.: ITpocsewerne, 1996; EctectBosHanme: Vue6. wis 7 x1. obieobpa-
3osar. yupexxnenmit /Tlon pea. A. T'. Xpumkosoit. — M.: Tlpocpelense, 1997.



MOKayM EIUHCTBA 32KOHOB NMPHPOIbi, NIPHMEHUMOCTH HH3K-
YeCKHX Teyiit U 3aKOHOB K PaUTHYHKIM obBeKTaM (OT 2/1eMEHTap-
HBIX YacTH 10 JATEKHX IAIAKTHK);

paccMirpeliHeM KpYTOBOpPOTA BEILECTB U Tpeolpa3oBaHUs 3Hep-
rmu Bo BedeHHoilt, apomounu BeliecTBa Bo BeeneHHo#, poxne-
HH4, Pa3BiUsl H KOHEYHHX cTaauit 3BoMonuu 3sean, Comuua, 380-
mouun Bepennot p uenoM u ee cranui;

TTOKa3M BINAHHA Ha XUBble OPraHU3MH TapaMeTpHIeCcKUX 3ar-
pa3HeHuUlt pkpyxaoniiet cpeaH (TEIUIOBHX, CBETOBEIX, IIYMOBAIX,
3NEKTPOMAHHTHEIX, pAIHALHOHHBIX, BHOpalMOHHBIX);

' paccMrpeHHEM XaK TEXHUYECKHX NPUMEHeHU# GH3HKH, TaK n
CBSI3aHHBIIC ITHM 3KOJIOTHMYECKMX NpobjeM Ha 3eMie U B OKOJIO-
3eMHOM IThcTpaHCTBe;

obcyxeHuem npoGiieMsl mpoucxoxmeduss ConHeyHol cucre-
MH, YHEKZ$HOCTH (PUINYECKHX YCIOBUN Ha 3emiie W11 BOSHUKHO-
BEHUA U PYBUTHS XKHUIHH.

IpennraemMiie mporpaMmat 110 ¢H3IHKe LT OCHOBHOM H Cpell-
Hel (MO/HYL) WKONBI OPHEHTHPOBAHM HA eCmecmeeHHORAY bl npo-
duab, No3YMy npeanonaraeMut o6seM M rYGHHA yaebHOro Mare-
pHaia 06eqeTHBaIOT YPOBEHD Bhile 6a30BOT0 YPOBHS 06432TeIbHO-
To MUHUMMa COICpXaHUS cpeiHero (IoMHoro) obiliero o6pa3opa-
Hud. JlaHH Kype GUAMKKM MOXeT GLITb MCITONB30BaH KaK CaMOCTO-
ATEABHO, ZK U B Kjaccax ¢ yrny6ieHHNMM H3ydyeHueM 6uosnoruu,
XMMMH, -

B ocHge orfopa comepxanmsi yue6HOro mMarepuana Mo Kypey
GUIUKYU JIEKaT caemyIonHe RPUNHUNDL:

Hay4Hems (O3HAKOMJIEHHME IKONBHHKOB ¢ O0BbeKTHBHEIMH Ha-
YIHBIMH yKTaMM, NOHATHAMH, 3AKOHAMH, TEODHSMH, C MepCrex-
THBaAMH PaguTHA GUIMKH H ACTPOHOMUM, PACKPHTHE COBPEMEHHBIX
JOCTHXCHE HAyKH);

2enepaysayusn (hynoamenmanviocms) ssanuii (obbveaMHeHKe yueb-
HOTO MaTeuana Ha OCHOBE HAyYHHIX (PaKTOB, (HyHIAMEHTAILHBIX
MOHATHH HBEINYMH, TEOPETHUECKUX MOAenelt, 3aKOHOB H ypaBHe-
HUH, Teopiit); "

yenocmiocms (popMHpoOBaHNE LEJIOCTHOM KapTHHEI MHpa C €ro
ENAHHCTBOMY MHOToOOpa3HeM cBOMCTR);

npeemmeennocms U nHenpepbisHocmb o6pazoeanus (YIMTRIBAaHUE
npelecTiolmel NOAroTOBKY YJalllUXCS);

cucmexamuvHocmb M docmynnocms (MUIOXKEHHe yueGHOro Marte-
PHAJIa B COYrBETCTBHMH C JIOTHKOM HAYKH ¥ YPOBHEM PA3BHTHS LIKOITb-
HUKOB);

2yManmapusayun 06pa3oeanus (NpeicTarieHue HU3NKY U acT-
POHOMMH XaK 3JIEMEHTa oflieyeIoBeYecKoit KyIbTyDh);

36011040KRHOCMb B PA3BUTHN NIPEICTARNIEHMI 0 JUCKPETHOM CTpO-
€eHuM BelleTBa, B dopmupoBaHnn ConHedHoit CHCTEMHM, 3Be3X,
Bcenenuot,
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3K0n02uMHOCMb co0epacarun (OBCYXIeHHE COUMATBHIX M 3KO-
HOMHYECKHX acNeKTOB OXpaHbl OKpyXalonel CpeN; pacCMOTPEHHE
BJIMSHUA Ha XHWBOW OpraHusM ¢dakropos BIpHPORHOM Cpenn!, Bce-
JIEHHOMH ).

Takoii monxon IO3BONAET peanu3oBaTh cCmynenyamoe AumeiHo-
cnupassioe TOCTPOEHUE KYPCa, 1P KOTOpoM (PU3HKa U aCTpOHOMUA
H3Y4aIoTCA B OCHOBHOIM U cpegHei wikonre. Ha Kaxnoif crynieHu oGy-
YyeHHUsA Kypc GHH3MKH JJOrHYSCKH 3aBepllcH, MPU 3TOM YUeOHKIN Ma-
TEpHAT H3YYaeTcd [OCNEAOBATEALHO HA HECKOJILKUX YPOBHAX © YBe-
JIMYEHHEM DIyOUHEI H MIUPOTHL PACCMATPHBAEMIIX BOIPOCOB.

Ou3KKa ¥ aCTPOHOMHS XaK HayKH BHOCAT ocoObiif BXIAA B pe-
meHHe oblmnx 3axay obpa3loBaHUsi U BOCIMTaHUA JIMHHOCTH, TIO-
CKOJIbKY BCSl CHCTEMA 3HaHH I o SIBIIEHUMAX NPUPOLBI, CBOMCTBAX NpPO-
CTPAaHCTBA W BPEMCHHM, BEINECTBA ¥ oA GopMUpYeT MUPONIOHUMA-
HHME yYalIuxcs.

HAanrni kype kax ywebnwi npeduem degacey cnocobemaoeamy dop-
Mupoganuio:
f—-—"-_u_-_—-

3HaHMI 00 IKCNEepUMEHTANbHEIX (aKTaX, TOHATHAX, 3AKOHaX,
TEOpMsX, MeTONIaX TO3HAHUS TPUPOIH;

OCHOB KOJIOTHYECKHMX 3HAHMiA, HEHHOCTHOTO OTHOILEHMS K
MPUPOJIE ¥ YENOBEKY;

OB1LEYIeOHBIX, HHTEJUIEKTYAJIBHbIX ¥ 3KCIIEPUMEHTAIIBHAIX yME-~
HHUH;

YMEHHH caMOCTOSATEIbHO TIPUOOPETATh, MOMOIHATS U IIPUME-
HATH 3HAHUA. ‘

Kypc noasonsier paccMoTpeTh YeoBeKa KakK GpUINIECKU OOBEKT
(coBepilleHNe TiepeMEIlieHMs, Y4acTHE B CHJIOBLIX B3aMMOJEHCTBH~
X, MOABEPXCHHOCTh BIMAHUIO (QUIMUECKHX foJielt pa3Horo poaa),
KaK CIOXHYIO pusnueckyto cucreMy (PYHKLUMOHKPOBAHUE e OTHENb-
HBIX CHCTEM, B3aHMOIEHCTBHE C OKDYXalouled cpemoil) WiM Kak
cyOBeKT No3HaHus (HabaoAcHHE, U3MEPEHUE, SKCTIEPHMEHT, THUIIO-
Te3a, MOAENb, TEOPHs — N300peTeHKs YeNloBeKa, IPH TTOMOIIN KO-
TOPHX OH H3y4aeT H OOBACHSET OKPYXAIOLIHH MUp U cebs B ITOM
MMpE).

Kypc obecnieunsaer gopmuposanue obuieysebusix, UHmeagexmy-
QABHBIX U IKCNEPUM i

HaXOXACHUE CXOACTBA M paTHUU# B TeX WIH HHKX 1polleccaX,
SIBJICHUAX; TOYHOE YyNoTpeOleHue M WHTEPNpeTHpOBaHUEe HayJHHIX
NIOHATAN, CUMBONOB; OOBLSICHEHME ARIEHHIT AW TIPOLIECCOB; BHL-
BIOKEHHE THIIOTE3 Ha OCHOBE (akToB, HabAOAeHMH U 3KCIIEPHMEH -
TOB; O0OCHOBaHYE CBOCH TOYKH 3peHMs; UCIIONB30BaHUE TaOIMYHBIX
DNaHHBIX; U3BIeYeHHe UHPOPMALIUM U3 PA3NTHIYHBX HCTOYHHKOB;

UCIIONIBL30BaHHe ofopynoBaHuA; oTOOp M IPHMEHECHHE H3MEPH-
TEAbHHX MPUOOPOB; ONpEAcNeHUE eHb! AC/IeHHs1 H TIpeaea u3Me-
PCHUA H3MEPUTEJIbHOTO TPUBOPa; OlCHUBAHKE [TOTPEIIHOCTH H3Me-
PEHMA; TIAHHPOBAHHE M BHITIOJTHEHHE SKCNEPHMEHTAILHBX HCCIIe-

5




ROBaHuit 1)1 NPOREPKH BLUISMHYTHIX THIIOTE3; YMEHHE A€ATh BHBO-
OB M3 PE3yNBTaTOB 3KCNEPUMEHTA;, odopMIeHME pe3yJbTaTOB 3KC-
NepUMEHTa B Bule TabJimMll, HATpamMM, rpaduKoB.

C neunsio GopMHUPOBaHUA SKCIEPHMEHTANBHRIX YMEHHH B npo-
TpaMMe JUTsi OCHOBHOM 1LIKOJIBI NIpeRYyCMOTPEHL! $hpormansiue 1abo-
Dpamoprbie pabomu, 2 IV cpefHel (TOUTHOH) LIXONIN — a2abopamop-
Huill npaxmuxym. B 3aBHCUMOCTH OT OCHAlleHHOCTH (M3HYECKOTO
KabuHeTa MIKOAK YYUTEh MOXET 3aMEHSATH AeMOHCTpalHH, PpoH-
TUIbHHNE JabopaTopHule PaboTH ¥ paboTH AaGOPATOPHOIO NPAKTM-
KyMa PaBHOLICHHBIMH. .

BaxHoe 3HayeHMe B Kypce MpHAACTCA PELUCHHIO 33Ha4, CaMo-
CTOATEILHOMY 3KCIEPUMEHTY, BRIMOJHEHHIO TAGOPATOPHLIX ONBITOB.
B nporpammax s 7—11 KIaccos nocsie U3aydeHMst TeM IIpeiiaraeTcs
npakmuxym no peweruio 3aoa4. OH BKIIOYAET CUCTEMY KAYECTBEH-
HBIX, PAaCYETHMX, rpacdbHUYeCKHX, SKCTEPUMEHTAIbHAIX 3aJaHHMN.

Pacnpenenenne yye6HBIX YaCOB IO TEMAM ABJISIECTCH NMPUMEDHBIM.
B nporpamme MpeiycMOTPEHO pe3epBHOE BpeMsl, KOTOPOE YYHTE)Ib
MOXET HMCIIOJIL3OBATH 10 CBOEMY YCMOTPEHHIO.



OCHOBHAS IIKOJIA

VI1I knace

(68 4, 2 7 B Hezie10, BeCh N'OX obydeHUs1 Ha 6a3e Kypca
“EcrecTBo3HaHue, 5—6)

HosTopaTemap-o6odmasonpaii pasaen no xypey
“Ecrecrnoznamme” (2 9)

Mup, B KoTopoM MH XHBeM. Oxpyxamouas cpena. Muxkpo- u
MakpoMup. O6beKTH NPHPOAH — TeNa U BellecTBa. MeToAN No3Ha-
HuA npuposi. OCHOBHEE eCTECTBEHHOHAYYHEIE ITOHATHA: TIPOCTPAH-
CTBO W Bpems, IWCKPETHOE CTPOCHHE BElECTBA, Macca, SHEPrusl.
Paanoo6pa3ve MpRPOJAHMX ABICHHIH: MEXAHHYECKUE, TEILTOBbIE, 3BY-
KOBEIE, 3JIEKTpMYECKHE U MATHHTHHIE.

JeMoHCcTpauuyu

1. Hamepumenvrvie npubopei: NuRelka, TepMOMETp, Gapomerp.
2. Ceolicmea men: ynpyrocth, IUIacTMMHOCTD, TEKY4eCThb. 3. Haienun:
MEXAaHHYECKHe — NaNeHHe Tej, ABVDKEHHE Teja JI0 NOBEPXHOCTH,
TEILIOBHE — pPAacHINpeHHE Tell; CBETOBHE — OTPAXEHHE H IpeioM-
NIeHHe CBeTa, paJloXeHHe Benoro cBeTa B CNEKTP; 3BYKOBHIE — 3BY-
YaHHe KAMEPTOHA; ICKTPHUECKHE M MarHUTHblE — 3JEKTPU3ANHUSA
TeJ, BIaUMOREHCTBYE 3APSLKEHHBIX TEJl U MATHUTOR; TEIUTOBOE, Mar-
HUTHOS U XMMHYecKoe AeUCTBHE TOKA.

<

Beenenme ( 8 1)

Yenosek — yacTs Beesrennol. O6mas kapruna Beenennoit. Yro
u3yyaeT Guauka u acrpoHoMus. ®usnxa U acTpoHOMU KaK GyHIa-
MEHTATBHBE HayKH o npupofe. MeToan HayueHUd TPHPOIHBIX SB-
JeHuH B GU3UKe U acTpoHOMUHN. DUanYecKue H aCTPOHOMUYECKHE
BEJIMYMHLL: eIMHHIL H STANOHB, METPUYECKAA CUCTEMA MEp, MEX-
IYHAapoXHasA cMcTeMa eAHHUI, Macirrabn BenuuuH. Poss H3Mepe-
Hull B du3MKe M RCTPOHOMMH; TIPAMEIE H KOCBEHHHE H3MEPEHMS;
TOYHOCTh H3MEPEHHH.

Dponmansiivie 1a6opamopHsie pabomb:

1. OnipenenieHVe LEHH JeNEHUA H WHCTPYMEHTANLHON TIorpen-
HOCTH UAMEpHTENLHOTO npubopa.

2. UaMeperne o6beMOB PAVTHIHBIX Te (IPAMBIM H KOCBEHHHM
crnocoboMm).

3. NamepeHue IUIOTHOCTH TBEPIOIO Teja.



MOJEKVIJIAPHAA OU3UKA.
OCHOBHN TEPMOANMHAMHKH

1. Tennosoe ABEXKeHHe,
crpoenune ¥ cpoficrea Tea (25 1)

ATOMH ¥ MOJIEKYJIH, WX pa3MepH U Macchl. BiauMmopeiicTsre aro-
MOB B MoJieKyJie. BpoyHOBCKoe apuXeHHe. Teriopoe JBHXEHHE Yac-
TH1. CKOPOCTB TEIUIOBOrO ABDKEHHSA YacTHI. OCHOBHbIC ITONOXCHHST
aTOMHO-MOJEKY/IADHOTO YYEHHA O CTPOEHHMH BelIECTBa.

Beutectreo Bo BcelieHHOM: arperaTHele COCTOSHHS BeHIECTBa,
CoCTOsIHME BeulccTBa Ha 3eMile XKaK KOCMUYECKOM Tejle, ra3 — oC-
HOBHOE COCTOSIHUE BellecTBa BO BcesmeHHol, Mex3BeilHast MbuLTb.
TasoBwe wapH — 3BE3AH.

OcHoBHbIe ITPU3HAKY Ta300GpasHoro cocTosiHKs BeniectBa. CBol-
cTBa raszos. JaBieHue raza. OOpscHeHHe JaBJIeHHS ra3a Ha OCHOBE
aTOMHO-MONEKYJIIPHOLO YYEHHs © CTPOeHHM BelecTBa. IIpuMene-
HUe CBOJNCTB ra3os.

OcHoBHue cBojicTBa xpakocTel. Tenjooe JABMXEHUE MONE-
Kyn B xuaxoctd. [TorepxHocTHMIA citoif XuakocTH. JIoBepXHOCT-
HO¢ HaTsxeHie. CMayMBaHHe W HecMauuBaHue. KanmwusapHocTh.
3HadyeHKe MOBEPXHOCTHOTO HATAXEHHS B NPUpPOJE, TEXHHUKE M
OniTy."

Hcnapenne v xonneHcauss; UX obnacHeHE Ha OCHOBE AaTOMHO-
MONEKYNIpHOIro YYeHHS O CTPOSHHU BeliecTBa. Mcredenne rasa U3
armocdep 38e31 H miaHeT. O6pa3oBanye XBOCTa KOMeTH. 3HAYEHHE
UCTIAPEHHUS B XU3HU XUBHX OPraHUIMOB, TEXHHKE U OHTY.

Henacomennuit M HacwiueHHR nap. HanneHwe napa. Boax-
HocTh Bo3nyxa. [Icuxpomerp. 3HaveHHe BIAXKHOCTH BO3AyXA.

Kunenue. O6bsicHeHHE KUNIEHHA XUAKOCTH. .

Trepante Teia. AMopdHEe ¥ KpHCTaUIHUeckue Teia. Kputrauim-
deckast peuerxa. JanoHuit u Gmauit mopanok. MexaHuueckue CBoit - -
CTBa TBEPAKX TeJ ¥ MATEPHAIOB: YIPYroCThb, IUIACTUYHOCTD, TIPOY-~
HocThb. 3akoH T'yka. AHU3oTpOnMA CBoitcTB MOHOKpucTaLion. Uso-
TPOHHOCTDb NMOJUKPHCTAUIHYECKHX H amopdHEIX Ten. [ianrcHue 1
oTBepaeBaHMEe TBEPABIX TeNl; HX 0OBbAICHEHHE Ha OCHOBE ATOMHO-MO-
JIEKY/IPHOTO YYEHHA O CTPOcHHH BeulecTBa. [lomyuyeHde ¥ npuMeHe-
HMe kpucrawos. Kpucrawu B npupoae. Teepaoe seuiecTso Bo Bee-
JNICHHOM. KpHCTAINH H XHU3Hb.

Dponmanvusie aabopamoprse paboms

1. M3sMeHeHHE 1TOBEPXHOCTHONO HATSDKEHUS BOXKL.

2. HabmoneHue KaMwUiSpHOro MOAHATHS KUAKOCTH.

3. 3aBHCHUMOCTD HCTIapeHUs XHUAKOCTH OT PAa3IMIHBIX (PaKTOPOB.
4. [TnanneHHe KPUCTAUTHYSCKHX Te.



demoHcTpanuu

1. Ouenxa pasmepoB 1 Maccul Mosnexyst. 2. MexaHHuecKas Mofiers
6poyHoBckoro apuxXeHus. 3. Iuddysus razop u xunkocreii. 4. Mo-
ZieNb AaBnenHs raszos. 5. PasnyBaHMe BO3NYIIHOIO WapHKa oj Kosxo-
KONOM Hacoca. 6. OGHapyxeHue NOBEPXHOCTHOTO HATSDKEHHS XHI-
xocreit. [Tonyyenne MBUILHBIX TUTEHOK Ha Kapkacax. 7. Mamepenne
NOBEPXHOCTHOrO HATSDKEHMA BoAK. 8. CMauyHBaHKe ¥ HecMaYUBaHUeE
TBEPAOTO Tea XHAKOCTHIO. 9. Kamwuiapubie asnenus. 10. Ucnapenue
paxTHYHBIX Xuakocreii. 11. BuaeneHye SHEPrAH MPH KOHICHCANMY
napa. 12. Ilcuxpometp. 13. Kunenue soaul. 14. Kuneune poan npu
nokeHHoM JannenuH. 15, Kowexums KpyCTaLioB, IOMMKPHCTA/LTH-
yeckux ¥ amopdHuix Test. 16. Monxenn npocTpaHCTBEHHOM peleTky -
Kkpucramos. 17. Bumw ynpyrux gecopMauuii. 18. Asmsorponyd Temio-
NPOBROAHOCTH Y KpUcTauieckoro runca. 19. Pocr kpycrauos.

2. Ocuonnl TepmogmuavaEr (18 1)

Hanyuenue 3pean. ConHeyHoe HUTYYeHHE M XU3HL Ha 3emne.
BHyrpennsas sHeprua. Crocobul USMEHEHUA BHYTPERHEN 3HEPrUu:
pabora 4 TernoodbMeH. HeobpatHmocTs npotiecca TeruioobMeHa. Buunt
TeNJIooOMeHa: TENIONPOBOAHOCT, KOHBEKNHY, JIYUUCTHH Temno-
o6MmeH. TennooOGMeH B ipHpoJe: KpYrOBOPOT BO3AYHIHHNX MACC, Tell-
noobMeH Ha CojHlle, TeIU1006MeH OpraHM3Ma YeN0BEKa C OKPYXa-
ouehl cpeno.

TlepRuiif 3aKOH TepMOAUHAMHKH.

Konuuecrso remnorel. YaennHas TelioeMKOCTh BELUECTRA. YAeHb-
Has TernoTa napoobpasoBaHwst. YeahHas TEIUIOTa SUIABJICHHMA Be-
utecTsa. TOILIHBO K [IOCHAEACTBHS €I0 CropaHus. YaenbHad Tefnora
cropaHusi TOIUIMBA.

TermnoBxe ABHIATEH. Hpunuun BelcTBHA UKAUYECKOTO TEn-
JoBoro aeurare)is. [aposas MamuHa. JBrraTesis BHYTPEHHENO cropa-
nus. [apopas Typ6uua. K1 rennosnix geurareneii. Posb Temnosmix
aBuratenell B HAPONHOM Xo3slHcTBe. TemIoBMe ABUrATENH M OXpaHa
oxkpyxalotueif cpeil. [TepchekTHBN Pa3BUTHS H HCIIQNL3OBAHHA TEN-
JIOBRIX ABKTATENEH.

JdeMoHcTpauum

1. U3mepenne nmoroka conHeyHoil snepriu. 2. TennonporogHOCT
payinyHHX Tei. 3. Pazinynas tenxonporoiHOCTL MeTaruion. 4. KoH-
BEKIIMs B XHAKOCTAX U razax. 5. Uaryyenue ¥ myuenomommenue yep-
Hoit ¥ 6eN1oli NOBEPXHOCTAMH. 6. YerpoiicTBO TepMoca. 7. CpaBHenne
TEILIOEMKOCTH PaxtMYHNX MeTasuioB. 8. Kanopsmerp 1 mpueMut o6-
panienus ¢ HuM. 9. Pa6ota rapa. 10. Ycrpo#cTso napoBolt MalIdHbi
(Ha moaenan). 11. AanabaTHoe cXXATHE BO3AYXA.



3. INpaxTuKyM no pemienuio 3ana4 (8 1)
4. Obobmaomue 3auaTHs (2 9)

YesioBeK M OKpyXalollas cpeia; RHAHHE 9eI0BEKA Ha OKpyXa-
IONIYIO Cpefty; KOCMU4ECKHI Mycop; 30POBbE YelOBEKA U OKPYXKalo-
a8 cpesa.

Pe3zepe ynumeasn (5 4)

VIII knace

(68 9, 2 9 B Henemo)

MEXAHHMKA
1. Mexauugeckoe apmkenne (32 1)

Matepus, fIpOCTPAHCTBO M BpeMs. Tpaexropusa. ITyts. ITepeme-
1wenne. Mexanudeckoe npmkecHue. CucreMa orcuerd. OTHOCHTENIB-
HOCTh ABHXEeHMA. JIBHXeHHe 3eMiId H OTHOCUTENbHOCTE ABHXEHMS.
MoctynarenbHoe ApuxeHue. MarepuaibHas To4ka. OnpenencHHe
nonoxeHus Tena. F'eorpadpuueckie n HebecHule xoopauHaTH. Onpe-
IieJieHRe reorpadpudeckoit UPOThI MecTa no HabmoaeHuio [lonsp-
Hoii 3Be3npl. BunuMseie nsuxenud 3se3n, ComHLA M TUIAHET.

PaBHOMepHOE NpsAMOTHHEitHOe aBrkenHe. CkopocTh Tesa. Cno-
co0hl ONHCAHMST PABHOMEPHOTO HpsIMoNuHeHOTO RBHXeHus. Cpen-
HAA ¥ MrHoBeHHas cxopocTH. [BiokeHne 3emid. CKOPOCTH 3Be3l
4 riaHeT. YckopeHune. PasHOycKOpeHHOe IpSIMONHHEAHOE HBIXE-
Hue. JIBnXeHHe 10 OKPYXHOCTH. .

Npranss apikerns Ten. Wrepuus. Macca. [Tepewit 3akod Heio-
ToHa. Unepuunansiue cucreMu orcuera. Baaumopneticteue ten. Cura.
CroxeHue cun. Bropoit M Tpethit 3akonn HeloroHa. I'paHHUB MpH-
MEHHMOCTK MeXaHukn HryloTona.

IpaBMTaLHOHHEIE CHIIK. 3aKOH BCEMHPHOIO TATOTEHHUA. J{BYDKE-
HMe HebecHBIX Tet. YCKopeHHe cBoGoaHOro nageHus. Cuiia TAXeCTH
Ha pauiMYHbIX I1aHeTax CoJTHEYHON CHCTEMHI.

Cuna ynpyrocti. 3akoH I'yka. Bec rena. Hepecomocts. Cuna tpe-
Hua. Tpenue nokoa u Tpenue ckonuxeHus. KoadpduuneHT TpeHus.
Bsiaxoe tpeHne. Tpenne B nipupone, TexHnke u OHTY.

WMmnynbe Tena. 3akoH coxpaHeHHS HMIyabca. PeaktusHoe npu-
XeHHne. O6nacTu NpUMEHEHHS PEAKTHBHOIO IBHXKEHHSL.

Mexannveckaa pabora. MomHocrs. Dueprus. [oreHMaLHag
H KMHETHYECKas 3Heprus. 3aKOoH COXpaHEHHS MeXaHHYecKol
SHEPrHu. *
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Dponmancuie
Aabopameprue pabomut

1. Uamepenue BrcoTh [TonapHof 3Beamn.

2. UaMepeHue yCKOpeHHS Tena NPH PABHOYCKOPEHHOM [BH-
KEHUH.

3.UccnenopaHne 3aBUCHMOCTH CHWIL! YIIPYTOCTH OT YLIMHCHHUS
peauHoBoro obpasiia.

4. WamepeHue Ko3pDHUIHEHT2 TPECHHA CKONBXEHUS.

5. NayyeHne 3aKOHa COXpaHEHH MEXaHU4ECKON 3HEPTHH.

JdeMoHCTpaU UK

1. OTHOCHTEJIBHOCTDL IBIDKEHHs. 2. PaBHOMepHOe IBMXEHHE.
3. Pasnoyckopentoe asvokenue. 4. [posisnenue uHepuuu. 5. Cpaste-
HHe Macc Tell. 6. Usmepenne cur. 7. CirioxeHue M, ReHCTBYIOIHX Ha
Teso 1o ofHoi npamoit. 8. CrroxeHHe CHil, JeCTBYIOIIHX HA TENO
o yriiom Apyr k apyry. 9. Bropoit 3akoH Helorona. 10. Tpetuit 3axon
Heiorona. 11, 3akon coxpaHeHusl MMITYabca. 12. PeakTHBHOE ABHXKE-
Hue. 13. [TpeobpazopaHue MOTEHUHAILHOM IHEPIHH B KHHETHYECKYID
H obpatHo. ’

2. Pannosecne Tea. Jlanaenne (9 9)

Ycropus paBHoBecuUA Tesl. LIEHTD TAXeCTH M yCTOWYUBOCTD TN,
VYeiopus pasHoBecHd priuara. Puuaru B Tene yesoneka. Ilpocrme
MexauusMu. KI1J] npocroro MexaHusma.

Harnenuie. apneHue 8 xuaxocT ¥ rase. JaaneHnue xposu. Coob-
maomuecs cocyns. Bogonporoa. 3akon [Tacxans. Muapasmuyeckuii
npecc.

ArMocdepHoe aBlieHWe H eT0 H3MeHEHHe ¢ BhIcOTOH. ATMoche-
pa | yesoneK. ATMocheps! Apyrux twiaHeT ConHedHOM CHCTEMEL.

DPpormansran
nabopamopran paboma

Wsyuenue paBHoBecHsl pHYara rof AecTBreM NPHIOKEHHRIX K
HeMy CHJL.

JdeMoHCcTpanuum

1. Bunu paBHoBecHs Tell. 2. 3aBUCHMOCTb YCTOHYUBOCTH TEN OT
TUTOLLAJH ONIOpH H OJIOXKEHUS LEHTPa THXECTH Tena. 3. YerpoiictBo
M RelicTeue puyara, 6ioxos. 4. Ilepenaua AarieHUs XHAKOCTAMHU M
ra3amu. 5. Coobimarnuecs cocynn. 6. YerpolicTBo H geicTBUE riua-
PARIMYECKOTO Npecca.
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3. Mexanmueckne KoneGaans
o Boann (8 7)

KoneBarenrHoe naikeHue. CeoboHule KonebaHuA. XapakTepH-
CTHKA KoJIe6aHUM: aMIUINTYa, MEPUOA, YACTOTA.

[peBpamieHye 3Heprun NpU KoneGareibHOM ABIKECHHMK.

Buiryxzennsie xonebanus. MexaHnueckuif peaoHaHC M €ro poib
B TexHuKe. Pacnpocrpanenue konebanuit B ynpyroit cpene. [Nome-
PEUHBE M TIPONOJILHLIE BOMHH. [MWBa BOJHKN, YacToTa M NepHOn
BONHEL. CBA3b JUIUHH BOMHA CO CKOPOCTHIO €€ PaCnpOCTpPAaHEHUs H
TIEPHOIOM.

3ryKoBrie BOJIHBI. CKOPOCTE 3ByKa. [ POMKOCTD 3BYKA. B&co'ra TOHa.,
Scbd)en HNomnepa.

Ppormansnan
Aabopamopnas paboma

Wayyenue xonebaHuit HUTAHOTO MasiTHHKA.

JleMoHcTpauuu

1. [puMepH KoneGareabHRIX gBrOKeHuUH. 2. CBoGogHbIe KONEeHa-
HH# Ipy3a Ha HUTH M fpyXxHHe. 3. 3aimuch KoieOGaTeAbHOro IBUXKEHHs.
4. 3aBUCYMOCTH Nepuona KoJebaHui rpyaa Ha MPYXKHHE OT KECTKOC-
TH TIPY>XKHHHW K MaccH rpy3a. 5. 3aBHcHMMOCTB TiepHoAa KojiebaHuit
rpy3a Ha HHTH OT €¢ JUIMHBIL. 6. [IpuMephl BRIHYXICHHRIX Koebauui.
7. PeaoHaHc xoneGanuii MagTHUKOB. 8. O6pa3oBaHMe ¥ pacnpocTpa-
HEeHHE MOMEPEYHLIX H TIPOIOJILHKX BOIH. 9. 3aBHCHMOCTE [IJTHA! BOJIHBI
oT 4acToTh Konebanui. 10. UcTouHHKH U npHeMHHKH 3BYKa. 11. Xa-
PaxTEPUCTHKH 3BYyKa.

4. llpakrexym .
po pemeuwso 3ana% (12 1)

5. O6o6mawomne 3ansTas (34)
Mexasnxa % oXpyxalolas cpexia.

Pezepe ywumean (4 4)
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IX knace
(102 9, 3 3 B Hegemo)

DIMEKTPOANHAMHEKA (79 9)
1. Bnex'rpoc'ra'rm (10 @)

AnexkTpuyecKMi 3apsaa. JHCKPETHOCTb 2NEKTPHYECKOTO 3apsa.
OnexTpoH. 3aKOH COXPAHECHHS AICKTPHIECKOTO 3apana. DNeKTpOHeHT-
PANBHOCTD TEJ.

BaauMmopneifcTare anexTpiyeckux 3apanos. 3akoH Kynona. Onex-
TPOCTATHYCCKOE ITOJIE. HaﬂpﬂJKBHHOCTB 3JIEK1POCT3TH‘[CCKOI‘O TOJIA.
Pa6oTa mo nepeMeneHMIO 3apsiaa B NeKTprucckoM none. Iorennu-
an1. Pa3HOCTB IOTEHLHAIOB.

JleMoHCTpaL UK

1. SnexTpusanua pasIMYHKX Tea. B3auMoneiicTBie HaaneKTpu-
30BaHHBIX Tesl. 2. YcTpolicTBo M aefictBue asexTpomerpa. 3. denn-
MOCTE 3NEKTPHICCKOTO 3apsia.

2, IlocTOoSHHLIH 3eKTPHIECKHH TOK
(33 9)

AnexTpudecKUil TOK. DnekTpHuecKu# ToK B MeTanax. Cuia Toka.
ONeXTpUYECKOe HANpAXEHUE. DJIEKTPHUECKOE CONPOTHRIEHHE.
3akoH OMa g yyactka uen. [locnenosarelibHOe W IMAPAJLIENB-
HOE COCAVHEHMt MPOBOZHHUKOB., YIeNbHOE CONPOTHBRICHHE MpPO-
BOIHKKOB.

Pabora M MoOmHOCTL 2MEKTPpHYECKOro ToKa. 3akoH Jxoy-
aa — Jlenna. PacyeT 3Heprun, norpebisieMoil 6HTOBRIMH 3JIEKT-
pudeckumu npubopamu. IlpobieMa 3KOHOMHH 3AEKTPHUECKON
SHEPTHH. -

OnexTputiecKui ToK B razax. Monuus. I'pososauvra.

MarauTtHoe none nocrosiHioro Toka. HOyKiuMs MArHHTHOTO NOJIA.
MarsurHoe nane 3emau ¥ Apyrux mraHer ConHEYHON CHCTEMH.
Marnursoe none Cosmna.

JelicTBie MATHUTHOTO TOJIS HA TIPOBOXHHUK ¢ TOKOM. Cia AM-
nepa. .

ONeKTPOABHUIATEb MOCTOAHHOTO TOKA. DNCKTPOHIMEPUTENRHEE
NMpUGOPH: aMIIepMETP, BOJILTMETP.

Dpormanvuuie 2a6opamopruie pabomut

1. C6opka 3nexTprdeckod Henu ¥ U3MEPEHHE CHIK TOKA Ha pa3-
JIMYHBIX YYaCTKaxX LEIH.
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2. VzsMepeHHe HaNpsOKeHMsA Ha pavIMYHBIX YYaCTKAX NEKTPH-
Yyeckolt Henu.

3. UccnenosaHyte 33aBHCHMOCTH CHIIN TOK2 OT HaNpPSDKEHMSA VIS
JNaHHOTO NMPOBOAHHUKA.

4. VIamepeHHe COTPOTHRICHUS TPOBOAHHKA C OMOILIbIO aMmIep-
MeETpa ¥ BOJBTMETpA.

5. OnpeaeneHye yAeIbHOIO CONPOTHRICHHA TIPOBOXHHKA.

6. UaMepeHHe paGOTH M MOLIHOCTH JIEKTPHYECKOTD TOKA.

JdeMoHCTpauuu

1. CoctaBpneHue 3eKTpH4Yeckoit nemu. 2. O6HapyXeHHEe Mar-
HUTHOTO NOJI MPOROJHMKA C TOKOM. 3. JIBUXEHME NMpAMOTO Ipo-
BOAHMKA C TOKOM B MarHMTHOM Tojie. 4. YcTpoiicTBO U KelicTByUe
‘3JIeKTpPUYECKOro JABUIaTeNiA [IOCTOSHHOIO ToKa. 5. Ycrpoitcteo u
IeiicTBue ammnepMerpa. 6. VMiaMepeHHe CWIbI TOKA aMIIEPMETPOM.
7. YetpoiteTro K gedicTBHe BonkT™Merpa. 8. M3sMepenue Hanpsaxenus
BOJIETMETPOM.

3. DaexrpomarneTmamM (26 )

ApneHue 31eXTpOMarHuTHOH WHIYKIMH. 3aKOH 3JI€eKTPOMarHuT-
Ho# uHaykuun Papanest. [eHepaTopbl 3JIeKTPHYECKOTO TOKA.

BaauMHoe npeppallleHHe NepeMeHHKNX MarKHTHOTO M WIEKTPH-
YyecKoro noneii. DeKTPOMAarHHTHAIE BOJIHH. CKOpOCTB pacnpocrtpa-
HEHHS 3JEKTPOMarHMTHAIX BOJNH.

DNeXTPOMArHUTHEIE BOJIHH PasHBIX AHANA30HOB JJIHH BOJH {4a-
CTOT): PAfiMOBOJNIHM, WH(}PpaKkpacHoe, BUIUMOE, YAbTpadUONeTOROE
Y peHTTeHOBCKoe HamyueHusa. YicrouHuku u dusmyeckue choiicTBa
3JIEKTPOMArHHTHHIX BOJIH PasHBIX JHana3oHos. [1po3payHocTs aTMOC-
dbeprl It paITHYHKX ATUH BOTH. DIICKTPOMATHHTHEIC MATYdEHHS M3
KocMoca. OCHOBHHE HCTOYHHMKH KOCMHYECKOTO HUINTYYEHHA B pas-
JIHYHBIX TAANAa30HaX ATMH BoH. COMHEYHOE UATYyIEeHUE U er0 RIHS-
HHE Ha XHUBHIC OPIraHU3MH.

CBeT XaK 3JIeKTpOMArHHTHaA BoJHA. CXOpOCTh CBETa B BaKyyMe
H B BEIIECTBE; CMOCOOH ee H3MEpeHUd.

3axoH orpaxeHust cbeTa. [TocTpoeHMe H300paXeHUS B TUIOCKOM
3epkate. 3aKoH npenowieHus ceera. ITokazarens npestomnenns. Iaj-
Hoe oTpaxXeHHe cBeTa. Xoa ayyeii B npuime. Cobupaloline n paccen-
Baonme JuH3H. PokycHoe paccrosune JuH3M. PopMyra ToHKOH
aun3H. [MocrpoeHue H306paxeHus, AapaeMoro nuu3oi. Ilpunnun
pabGoTH JIMH3OBOIO TEECKON4a.

MpakTiyeckoe MPHMeHEHHe 3NEKTPOMATHHTHRIX BONH PasHEIX
JAMana3oHoB JUTHH BOJH (YacToT). KocMuueckasn palHOCBA3b.
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@ponmansrnie
Aabopamoprisie pabomut

1. U3yueHue sTRNEHHS 3NEKTPOMarHHTHOH WHIYKIINH.
2. Uamepehne niokasaresid pesoMICHUS CTEKIIa.
3. NMonyueHue uzobpaxeHUt ¢ MOMOIBIO THH3L.

JeMoHCTpallHH

1. SnexTpoMarHiTHaA WHAYKLHA. 2. [eHepaTop anekTpHyecKoro
ToKa. 3. ILIkana ajiexTpoMarHuTHHX HITYYeHHIt (Tabnuua). 4. 3akoH
oTpaxeHus cBeta. 5. MsobpakeHue B ITOCKOM 3epkane. 6. 3aKoH npe-
Jnomienus csera. 7. [Tonyyerue u3obpaxeHuit TIpH TOMOILH THH3H.
8. PaanorencdonHas nepenaya. 9. YerpoicTro U MeiicTBre npocteii-
IIETO paaHONPHEMHHKA.

4, l]pax'l:nxyu
no pemenmo 3aaa% (10 1)

ATOM
¥ ATOMHOE PO (10 9)

CrpoeHne aToma. Ot Pesepdropna.

Cocras siapa atoMa. U3otonu. AnepHeie CWIHL.

PaanoakTuBHOCTS. Anbda-, Geta-, raMMa-u3ydyeHud. PagHoax-
TuBHOE 3arpsaHéHue. [TormomeHas 103a U3TydeHUs U ee Gronory-
yeckoe Aeitcreiue. EcrecTBeHHRI yposeHb panuaiuy. JlosuMerp. 3a-
T2 or unyderui. KocMuueckue jryau.

Henenue anep ypaHa. lenxan peakius. SinepHmiit peakTop. AToM-
HHE CTAaHI(UH. ATOMHAs! 3HEPreTHKA H SKOJIOTHI.

TepMosaaepHble peaKitMy B IPHPOJIE. Tepmosmepﬂue PeaKImMu —
HUCTOYHHK 3Hepruu ColHIR H 3Be3], '

OKPYXAIONIASL CPENA
U YEJTOBEK (4 w)

OneKTpoaMHAMHKA H OKpYXAIOILAA Cpefa: EKTPOCTATHYECKHE
ABNEHUA B NPUPORE; MArHUTHOE TONIE M ero RIMAHWE HA XHMBHE
OPraHK3MBL.

KpyroBopor BeLIeCTB U IpeoGpasoBaHKe IHEPTHH B Mpupose. .
Ternnopoit Hanarc 3emnn. Yenopex u okpyxalowas cpeaa. Biusnue
(haxTOpOB NPHPOAHOH CPENBl HA YeNOoBEKA.

TTIOBTOPUTEIBHO-OBOBIIAIOIITUHA PA3JIEN
33 Kypc OCROBHOI MXOIN (9 4)
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CPEIHSA (TIOJTHAA) ITKOJIA

X knace
(170 4, 5 4 B Heflemo)

Baenenue (2 1)

Duanxa. Acrporomust. Oxpyxarongit Mup. Ousnueckne napaMer-
PH, XapaKTEpH3yIOIIHe OKPYXAIOUIHT MHP.

- MEXAHHKA (54 9)

1. Bonpocws Teopun (29 4)

Mexanudeckoe aAprkeHue. Martepuanstas Touka. MHepnuansHnie
M HeHHepIHaIbHble CHCTEME oTcueTa. IIDRHIMITEL OTHOCHTENLHOC-
TH [anunes v SHpTeiHa. ;

OcHOBHBIE MOHATHA MEXAHMKH: TPAcKTOpHs, NMyTb, MepeMelle-
HHe, CKOPOCTh, YCKOpEeHMe, Macca, cwia, MMITYJkC, pabora, sHep-
Ivisi, MOI{HOCTD.

"JaBUCHMOCTB KOOPIHHATHI, nym CKOPOCTH OT BpeMEeHH H HX
rpadudcckoe n3obpaxecHue QA NpAMOIUHEHHOTO ABI%erKA. Kpu-
BOJHHEHHOE NBIDKEHME.

JpuxenMe Tea nojx AelcTrBHeM HecKOJbKHMX cuil. IlocTymarens-
HOE U BpalaTebHoe JBIKEHHE TBEPHOIO TeJa. .

3akoH BceMHpPHOTO TATOTeHMs. ['paBUTAMOHHAA NOCTOAHHAS U
criocobp ee u3MepeHun. I'paBUTaLMOHHOE MoJie, cO3AaBaeMoe Ce-
PHYECKH-CHMMETPMYHBIM TENOM. 3aBHCHMOCTbD CHJILI TSDKECTH OT
BhicoTH Hax 3emueil. CroGonHoe naneHKe Tei1. [isykenue Tena, 6po-
IEHHOTO N'OPH3OHTAIBHO M TIOI YIVIOM K TOPH3OHTY.

TMpumenenne 3akoHOB HploTOHa K HBHXEHHIO MaTepUaibHON
TOYKH N0 OKPYXHOCTH. JIBHKEHHe HCKYCCTBEHHBIX CIyTHHKOB. Pac-
YeT NEpBOM KOCMUYECKON CKOPOCTH.

C1pyxTypa u Macirtabui ConHeyHojt cucteMnl. 3akoHn Kemiepa.
Op6HTH IUIaHeT, KOMET, acTepoUnoB. TpacKTODHH ABIXECHHUS Te
nox ReHCTBUEM IPABHTAIMM. i

3aKOHHI COXpaHEHHS B MeEXaHHKe. VIMITY/IBC Tea ¥ HMITYJIC CHJIBL.
3akoH coxpaHeHH uMTynbca. KHHeTHYECKass SHEPrys Tena U CRs3hb
¢¢ NpupauieHHd ¢ paboToll MPUICKEHHAX K Tey cwil. TToTeHumans-
Hasi SHEpPTHA B ONHOPONHOM H CEpPHUESCKH-CUMMETPHYHOM MOJE
rpaBUTalHOHHKX cii. TloTenunansHad sHeprus ynpyroaedopMupo-
B2HHOTO TeNna. 3aKOH COXPaHEHHA MEXaHUYECKON IHEPTHH.

PaBHoBecHe Ten. CtaTHka TBepaoro Tejja, MOMEHT CHJl OTHOCH-
TeNbHO OcH Bpalllenns. [paBuno MoMeHTOB. JJanieHHE XHAKOCTH Ha
JIHO M CTEHKH cocya. 3aKoH ApXMMea. 3aBUCHMOCTD JARICHHS XU -
KOCTH M ra3a OT CKOPOCTH TEUEHHUS.
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Mexanndeckue kosteGanus ¥ BosHH. KonebaTenmsHoe ABHXeHME.
CwMenienue, aMIUIHTYa, $aia W 9acToTa NPH TAPMOHHYECKHX KOTe-
Garusax. CBoGORHKE KoneBaHus. '

Hutsaro#t MaaTHUK H nepuon ero xonebanuls. TIpyxMHHHINA Ma-
ATHHK; 3ABUCUMOCTE TIepHO/ia KoNeOaHuil oT Macchl Ipy3a | XeCTKO-
CTH OPYXHWHH. BHHYXIKeHHHEe Kone6aHus. 3aTyxaoue Konebanus.
Mexaun4eckuit pesoxanc. [ynncanus 3se3n (uedenn).

BonHosue npoueccH. Ionepeynrie v mpoaoabHEe BONHA. [DIH-
Ha BOJNHH, e¢ $aia, PpOHT U cKOPOCTb pachpocTpaHeHusa. UHTep-
¢depenntua Bony. Mpuruun Nokrexca. dudpaxuns BoH.

3BykoBrie BaTHRL. OTipeJeeHHe CKOPOCTH PacIipoOCTpaHeHMs] 3BY-
KOBBIX BOJIH, YXO KaK IIPHEMHMK 3BYKOBHIX BOJIH.

Kone6atensHhe H BOJHOBHE IPOLECCH B OKpyXawouledl cpene.
. Ceitemudeckne xose6annd. Uccienopanue ctpoeHust 3eMIH Y TU1a-
HET C MICMIONI3OBAHNEM celicMUYecKuX Konebauui.

2, IlpaKTUKyM 1O pewenmo 3anay (25 )
Pponmanvhiie aabopamopnsie pabomst

1. UaMepenre yCKOpEHHs cBOGOIHOTO MafieH s C MOMOILBIO Ma-
ATHUKA.

2. Uayuenue IBxeHns Tena, GPOLICHHOTO FOPH3OHTAIBHO.

3. Cpannenue paGoTH CHWI K H3MEHEeHH KHHETHYECKOM SHEPTHH
Tena.

4. UayyeHue paBHOBECUA TeN NOX AcicTBHEM HECKONBKUX CHII.

JdeMoHcTpaunu

1. CTpo6OCKONHYECKHA METOR U3ydeHUS ABHxeHus. 2, CpaBHe-
HMe TPAeKTOPUMt JBUXEHUS TeN B PaMTHIHLIX CHCTEMaX OTCUeTa.
3. U3aMepeHue YTIOBOH CKOPOCTH C TOMOLUBIO TAXOMETpa. 4. 3aBHCH-
MOCTh MOMEHTa MHEPLIUMY TeJIa OT ero Macchi'u paaMepos. 5, Ilpoas-
JIEHKE 3aKOHA COXPaHEHMA MOMEHTa UMITyNbca. 6. [IpuMeneHue npa-
BHJIa MOMEHTOB. 7. 3aBHCUMOCTE JaRTeHHS XHIKOCTH M Ia3a OT CKO-
poctu TeucHus. 8. BosiHE Ha ToBepXHOCTH Boak. 9. HHTepdepeHIMA
BonH. 10. ITpununn [Noitrenca. 11. Orpaxetie ponH. 12. [Tpenomne-~
Hue BonH. 13. dudpaxuuda ponx. 14. OcimwuiorpagupoBanne 38yKa.
15. Uurepdeperusist aBykoBrIX BoH. 16. Indpakims 38yKOBHIX BOJH.

MOJIEKVIIAPHAA ®U3HKA H TEPMOJUHAMMKA (35 1)
1. Bompocat Teopan (15 1)

MonexyngapHo-KHHEeTHYeCKHHA (CTaTHCTHYECKHIt) M TepMOaHHA-
MUYECKHH METOAN M3y4eHHMd BeluecTBa. OCOBGEHHOCTH ABHIKEHHMA
YACTMIL B [a3aX, KUTKOCTAX U TBePANX Tenax. [TocTrogHHag ABOTafpo.
TerutoBoe paBHOBecHe.
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Hpeanbyuitt ra3. OcHOBHOE YypaBHCHHME KHHETHYCCKOU TeOpHUM
HIcaTbHOTO rasa. TemmepaTypa - Mepa cpeHel KuHeTHYecKol 3Hep-
I'M XaOTHYECKOTO ABMKEHUSA YacTHL. AGCONOTHAg IIKANa TeMIiepa-
Typ ¥ wKana Lenbcus. TeMnepatypa M Xu3Hb. TeMneparypa K ueno-
peK. TemMneparypa 38e3ll H MEX3BE3HOIO ra3a.

VpaBHeHHe COCTOAHHASA MASAILHOTO Ta3a. MonsipHad rasopas no-
crosiHHas. M3onponecch B rasax u ux rpaduieckoe HaoopaxeHue.

BHyTpeHHAR 5HEPrus HASANTHHOrO rasa.

Pa6orta r1pu uaMeHeHHH obbeMa rasa. AnmaGatHbeil npotiece. Ilep-
BBHIM 3aKOH TePMONHHAMMKH W €r0o MPHMEHEHHE K TCIUIOBHM Npo-
LeCCaM B HACAIBHOM rase.

Heo6paTHMOCTh TEILIOBLIX NpolieccoB. BTopolt 3akoH TepMoan-
HaMHKH.

Huxn Kapyo. KITJ TennoBuXx ABHraTee M ero MAKCHMAIBHOE
3HaYeHHe.

2. NpaxTeKyM no pemewmo 32129 (20 9)
@Ppornmansran sabopamopras paboma
H3yyenue oqHoro ua naonpouecdon B rase.

JeMOHCTpallHu

1. 3aBHcHMoOcTb Mexy obbeMoM, HamIeHHEM M TeMilepaTypoi
a1 naHHo#t MaccH rasa. 2. MsorepMuueckuif npouecc. 3. M3o6apHmiit
npouecc. 4. MzoxopHuit npouecc. 5. AnuabatHoe cxkaTHe Bo3ayxa.
6. AnuabarHoe pacurMpeHne BO3TyXa.

DIIEKTPOITUHAMMKA (45 9)
1. Boupocu Teopum (25 4)

BJIEKTpOCTaTHYECKUS ABIECHUSA B TIPHPOJIE.

AnexTpocTaTHYecKoe fone. HanpikeHHOCTb H MOTEHI#AN 3/IeK-
TPOCTATHYECKOrO MOJIs TOYEYHOTO 3apAxa ¥ oHopoaHoro nons. IpuH-
IMI cyniepno3vuuy nosiet. Pabora sekrpnueckoro mois no nepe-
MCIICHHUIO 3apsa. PasHocTs nmoreHaioB. [loreHIMaTbHOCTD INIEKT-
POCTaTHYECKOrO 1ON4.

ITpoBOAHMKM B IEKTPOCTATHYECKOM TOJIE. DIEKTPOEMKOCTD IIpO-
poxnuka. KoHacHcarophl. [MocmeoBate/IbHOE ¥ Mapa/LIeIbHOE COCAH -
HEHHE KOHACHCATOPOB. JHEPrua EKTPUYECKOTO M0 3apAKEHHO-
ro KOHACHCATOPA.

dH3neKTpuKH B 3EKTPOCTATHYECKOM HORE. DNeKTpHYecKult -
nonb. IlonApu3auus AM3MEKTPHKOB. IToAapHEle H HENONAPHHE IH-
3NEKTPUKH. [IUATEKTPHYCCKAA TIPOHHLIACMOCTD BEILICCTBA.

TlocToaHumit anexTpiueckuit ToK. HCTOYHUKY TOKA. BAeKkTpo-
ABMKYILASA CHIa HCTOYHMKA TOKA. 3akoH OMa Jutd oyHOK nenu. Paa-
petaieHHue teny. [Ipasuna Kupxroda.
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MaruuTHoe nojie NOCTOSTHHBX TOKOB. Buxpepolt xapakrep mar-
HUTHOTO NIOJISA, €r0 HEMOTEHUHAILHOCTD. JleficTBHEe MATHHTHOTO NOJIA
Ha apxynmitcn 3apan. Cuna JlopeHua. MarsuTHRe cBoficTBa Bellte-
cTRA. MarHWTHHIC TI0AA 3Be3jl, MIAHET, MEX3BE3HON CpelH.

SneXTpOMATHNTHAS HHIYKUMA. MarHUTHHN noToK. 3aKOH 3JIeK-
TpOMArHHTHON MHIYKIMH. Munyximortnle Toki. Ipasnno Jlenma. SC
MHAYKUHH B JBIDKYILMXCA B MATHHTHOM ffone mpoBoxHukax. CaMo-
HHaykims. HHIYKTHBHOCTE. DHeprusa MarHuTHoro nond. Buxpepoe
anexkTpHyeckoe none. HenonpzopaHue BHXPEBHIX MOJici B TEXHUKE M
OuITY.

DNEKTPUYCCKHI TOK B PavIMYHHIX CpefiaX. DNeKTpHIecKui TOK B
MeTauiax. 3aBUCHMOCTD COTIPOTHRICHMS TPOBOHMKA OT TEMICpaTy-
pH. CBepXNnpoBOANMOCTS.

AnexTpuyecKuit TOK B noaynpoBoaHukax. CobcTBeHHAs ¥ Npu-
MeCHast POBOAUMOCTD. 3aBHCHMOCTb COTTPOTHRIICHHS NOJYIIPOBOR -
HHKA OT TEMIIEPATYPH, p — n -Niepexol. [1oMynmpopoIHUKOBHE 3ie-
MeHTH. TepMucTopH 1 GoTope3ucTopH.

nexTpuyecKHit TOK B BaKyyme. TepMOaleKTpOHHAd 3IMHCCUS.
DAEKTPOHHO-Ty4deBas TpyoKa. INeKTpoHHO-onTHYeckuil mpeobpaso-
BATEJID, -

SnexTpHYecKit TOK B pacTBOpax H PACIUIABAX IEKTPOJIMTOB.
3aKoH 3MCKTPOTHAA.

Bnexrpuveckuit Tok B rasax. HecamocToaTeLHHIHA U caMocTos -
TenbHHN paspsan; MX npuMcHeHne. Honmaauun raza, [Tonsatue o
mnaaMe. CpolicTBa wia3sMul. JIBYOKCHHE TUTa3MBl B MArHUTHOM TIOJIe
3emmi. PaguanuoHHblit nosic 3em. IonsaTHe BMOPOXEHHOCTH Mouls
B MEXIUIAHCTHHH M MeX3Be3jHH# razn. O30HOBHH CIOK-B aTMO-

chepe 3emMnn.

2. TipaxTaxym no pemenwmo 3a/1a% (20 1)
Dpornmanshvie aabopamophsie pabomul

1. Hamepenue SAC u BHYTPEHHETO COMPOTHRICHUA HCTOYHHKA
TOKA4.

2. UsyueHue apneHus JIEXTPOMArHHTHONR MHIYKITUY.

3. M3MepeHHe 3apsilia SeKTpoHa.

HAeMoHCcTpauuu

1. IlporpneHne aekTpocTaTHYecKoro nods. 2. U3MepeHue pa3Ho-
CTH NoTeHUHaA0B. 3. [ToTeHiiHan 3apsokeHHOTO HpoBOAHKKA. 4. Pac-
npefie/icHKE 3apANOB Ha MpoBoaHuKe. 5. MaMcpeHUe AeXTPOCMKOCTH.
6. EMxocTb riockoro XoHaencaropa. 7. Yerpofctso o aeHcTBHe KOH-
JEHCATOpOB MOCTOAHHOM U nepeMeHHOM eMKOCTH. 8. DHeprus 3aps -
XeHHoro koHgeHcaropa. 9. [Mospuzauns muanexTpuKos. 10. SHeprist
aNIEKTpocTaTHYecKoro nons. 11. Dnexrpuyeckoe naie B HENK OCTO-
siHHOTO ToKA. 12. OTNYYHe CTAMOHAPHOIO ANEKTPHYECKOTO OIS TOKA
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OT 3JIeKTPOCTaTRYECKOr0 N0, 13, DAeKTpoBIDKYIIad CHIIA ¥ BHYT-
PCHHee CONPOTHBICHHE HCTOYHHKOB ToKa. 14. 3axoH OMa g nost-
Hoit nerd. 15. MarianTHoe nosne nocrosHHoro toka. 16. Ha6monenue
KapTHH MarHutHeX nosieft. 17, JAnioKkeHHe aNeKTPOHOB B MArHATHOM
noste. 18, OTK/IOHEHHE 3/IEKTPOHHOTO ITYYKa MARTHMTHHIM IOJIEM.
19. ®eppomarsierriam. 20. [Mapamarneruam. 21. lvamarserusm. 22. 3a-
BHCHMOCTb GeppOMArHHTHHX CBOUCTB OT TeMnepatypsl. 23. Homyue-
HUE VHIYKIMOHHOIO TOKA TIPH ABMXEHHH TOCTOSHHOINO MarHuTa oT-
HOCHTENBEHO KoHTYpa. 24. TTosryyenne MHAYKIMOHHOIO TOKA TIpH M3~
MEHEHWM MarHHTHOM MHAYKUMY TIONS, TIPOHU3BIBAIOWIETO KOHTYP.
25. ITanyyeHue HHAYKUMOHHOTO TOKA NPH U3IMEHEHKH IUIOLIAIM KOH~
TYpa, HAXOAAWIETOCA B TTOCTOSHHOM MarHHTHOM noe. 26. DJC un-
IYKIIMOHHOTO 3NeKTpHyecKoro o, 27, [pasuno Jlexna. 28. Camo-
MHIYXUUS NPH 3aMBIKAHKUH HenH. 29. OcurutorpaMMa HapacTaHHs
TOKa-B HEIH C KaTYINKOH UnsyKiupHocTd. 30. CaMoMHAYKuMs npH
pasMHKaHUK Heny. 31. OclulorpaMmMa B3MeHeHMsA TOKA U pas-
MukaHuu ey, 32, SJC camonygykuun. 33. DHeprus MarHUTHOTrO
noJis Katyliki. 34. Buxpesolt xapaktep HHAYKUHOHHOIO 3TEKTPH-
geckoro noid. 35. Ycrpo#ictso ¥ aciictsre TpaHchopmaropa. 36. Ilpn-
McHenue Tpancdopmaropa. 37. 3aBHCHMOCTD COMTPOTHRICHHA METAN-
JIMYECKUX NIPOBONHHMKOB OT TeMieparypH. 38. 3aBHCHMOCTD conpo-
TUBJICHHS TIONYTIPOBOTHMKOB OT TemItepaTypH. 39. TepMopesHcTOpH.
40. 3aBHCHMOCTH CONPOTURICHHUA NIOJYTIPOBOIHHUKOB OT OCBEIIEHHO-
cTH. 41. DnexrporHoe doTopene. 42. DNEXTPOHHO-ANPOYHALH Nepe-~
xox. 43. Bonkr-aMnepHas XapaKTepHCTHKA 3J1eKTPOHHO-IHPOYHOTO
nepexofa. 44. Yerpoiicrso noaynpoROnHUKOBOTO TpHoxa. 45. Pabo-
Ta TPAH3HCTOPA B CXEME 3/ICKTPOHHOTO KJIIOYA K B CXEMe YCHICHHA.
46. Slneuue TeEpMOAACKTPOHHOM dSMUCCHH. 47. DIEKTPOHHKH! Npo-
XEKTOP B ANEKTPOHHO-Ty3eBok TpyGKe. 48. DexTpoHHO-Iyyepad Tpy6-
KA ¢ MATHHTHRIM YIIpaRieHHeM Jy4qa. 49. DNeKTponpoBoIHOCTS Auc-
THJUTHPOBaHHKOMN BOAR. 50. DjeKTpONPOBOAHOCTh PACTBOPa CEpHOR
XMcoTHL. 51, Paspan 3meKrpoMeTpa NOX AEMCTBHEM BHELIHETO HOHH -
3atopa. §2. HecamocTosSTembHE H cAaMOCTOSTE/IBHRIN PA3psIhl B Fa3ax.
53. Kopouumiit pazpsi. 54. Jyrosoit paspan. §5. Taeiowuit paspan.

NPHPOJA TEX COJTHEYIHON CUMCTEMBI (15 4)

ComieyHas cucreMa — KOMILIEKC TeJ, MMeOMMX obuiee npo-
KCXOXneHue. 3ems KaK riaHeta. CTpoeHye seMHoR atMochepnl, u3-
MeHeHHe ee cBoficTB ¢ BucoTol. MaramTocthepa 3eMirH, e B3aUMO-
AeficTBYE C COUTHEUHNM BETPOM.

Jlyna. OcofieHHoCTH ee NIPHPOIHL.

ThtameTt 3eMuoft rpynnu. CTpyKTypa NOBEpXHOCTéH mnnaRer.
OcofeHHocTH HU3KNYECKHX TIPOLIeCCOB B HX arMocdiepax.
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[1naHeThI-rUraHTHL. Oooﬁennocm nx puspyeckolt npupoan. Kom-
112 TUIaHEeT-THIAHTOB.

KoMersl. ACTEPOUIHL. Me'rcopmﬂoe BEILECTRO.

“KocMuuecKHit Mycop™ B OKOJIO3¢MHOM MPOCTPaHCTBe. Brimaje-
HUe METEOpHOIO BeulecTha Ha 3emmo. KocMuueckas “6Gombapay-
POBKa” IUTaHeT M HX CITYyTHHKOB.

Bozpacr 1en ConnedHoil cueteMn. CoBpeMeHHbe MpeAcTaBiie-
Hus o npoucxoxaeHun ColHEeYHO! CHCTEMH.

Jiaboparopmii npakruxym (15 %)'

1. MaMeperue ycKxopeHns cBOGOIHOIO NMa/icHUS Tena.

2. HccnegoBanue 3aBUCHMOCTH YTJIOBROTO YCKOPEHMWS BPAillaio-
1ierocs TeNa OT MOMEHTA CUJIH.

3. Usyvenue ABIDKEHUS Tella NTOA JeUCTBUEM CHIIBI TAKECTU.

4. WicciienoBaHMe 3aBHCHMOCTH TIOABEMHON CHJIN KPEUIA CaMoO-
JIeTa OT YIf1a aTaky M CKOPOCTH BO3AYXa. ’

5. UaMepeHne KHHETHYCCKOM 3HEPTHH BPAlIAIOIEerocs AUCKA.

6. HUayuenne 3aKoHa COXpAHEHNS HMITYJIbCA IPH B3aUMORCHCTBUM
Ten.

7. Visayyenue 3aKoHa COXpaHEHUA MEXaHHYECKOH SHEPIHH.

8. Mzydenne cBOGORHBIX ¥ BRHYXIEHHbIX KoneBanuit.

9. Uccrenosanue 3aBHCHMOCTH MEXIY JaBICHHEM, obbeMOM 1
TeMmHeparypolt raza.

10. U3MepeHne 3/1eKTPOEeMKOCTH KOHACHCATOp .

11. Uecnenoranmne MHIYKTHBHOCTH KATYIUIKH.

12. HccrrepoBakMe 3aBMCHMOCTYH COMMPOTURIIEHUA METAUIOB M
NOYNIPOBOAHMKOB OT TEMNEPATYPH.

13. Cusarue BosbT-aMnepHo# XapakTepUCTHXY MOMYTIPOBOXHU-~
KOBOTO J{Oxna.

14. Uayyenwne TpaHzucropa.

15. U3yueHue 3neMeHTOB aBTOMAaTHKH H :m'exrpomo-nmnmn-
TENbHOK TEXHHKH.

16. Onpenenenne quMXaTeHHOrO 06BHEMA JIEFKIX YEI0BEKA.

17. OnpenencHue NaBlIeHHs] KPOBY YEJIOBEKA.

18. OnpeneneHmie CONPOTHBICHNS TKaHEH Tea YEJI0OBEKa MIOCTO~
AHHOMY 3JIEKTPHICCKOMY TOKY.

Pesepe yuumeas (4 9)

! 3 npelyiaracmMoro mepeyHsa pabor no BRG0Py yuuTels BHIONHAcTCH 14
pa6or. ITpu oxHoTacoRkx paboTax of0beM 3afaHMI M YYaLIMXCS COXPAIAETCI;
| ¥ — U9 NOABEACHHS MTOIOB MO NPAKTHKYMY.
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XI xnace
(136 4, 4 1 B Hegeno)

DJIEKTPOMATHUTHBIE KOJEBAHUA H BOJHBIL.
BOJIHORASl OIITHKA H CBETOBBIE KBAHTHI (45 9)

1. Bonpocu: Teopur (30 9) -

AnexTpoMarHuTHHE KoneGamms. KonebatenpHbiit XoHTYp. CBO-
600HHE M BHHYXIeHHLIe kKonebaunsa. PesoHanc B kxoeHareTbHOM
KOHTYpe.

TepeMeHHBI 3neKTpHYecKMit TOK. [eHEpaTOp NepeMEHHOIO TOKA.
ConporurieHHe, KOHAEHCATOP M KAaTyIIKA HHAYKTHBHOCTH B LeNH
MePEMEHHOIO TOKA. I[ei&c’rnylomee 3HaYeHHe CWIN TOKAa H Hanps-
XKEeHUA.

IMpunumn peficteus TpaHcdopMaropa. ITepenaya 3aekTpo-
3HEPrHH.

HanyqeHue ieKTpoMarHuTHHX BofH. CIEKTp 3/1eKTPOMAarHHT-
HHX wanyyeHuit. [TpospauyHocTs arMocdephi ist HATYIEHHH paanuy-
- HNX JUIHH BoH. KocMuyeckoe paqHonTyyenne. beryian 3jiexrpo-
MarHMTHas BoTHa: CBOHCTBA 2/1eKTPOMAarHNTHHX BOJH. PaauoBonHbl
H yesiopeK. OCHOBHEE IPUHIMIIB paTHOCBA3H. MOXy LK M JeTeK-
THPOBAHME MEKTPOMATHHTHHIX BQJIH. TIpunumn paborn paguonpu-
eMHHKa. Pagvosiokauus.

HHTepdhepeHIMA 3MEKTPOMATHHTHRX BOJIH. YCIOBUA KOTEPEHT-
HOCTH. DKCNIEpUMEHTAILHAIC METONE HAOMORCHHA HHTepdepeHIIHM
cBeToBbX BOJH. [IpuMenenue arnenua uarepdepeHumy. Pannore-
JIECKOITH H PATHOMHTEPDHEPOMETPHL.

Hudpaxuus ceetobrx BonH. [IpuMeHenre npuHumna Cokren-
ca—PpeHend Ans obpcHeHnn audpakuuu ceera. dudpakuuoHHas
pewetka. JJHPpakKIIHOHHKH Npeaesn KayecTsa Hiobpaxenns. Bomb-
1IHe TeJlecKonu. BoaMoxuocTH HabmoneHus cnabux obnexTos.

IMonepeuHocTs cBeTOBRIX BOJH. [lonspusaling cBera.

Jducnepcusa ceera.

®oroapdexr U ero 3akoHn. Hpumererne droroaddexra. Kpan-
Thi caera. PoToH. IHeprua n uMmysc ¢oToHa. KoprnyckynsapHo-Boji-
HOBO#H Ayanu3M cBera. JlanneHue cBeTa.

I'na3 u ceoiicTra ceeta.

HckyccTBeHHBIE MMPHEMHHKH CBETA M MX YYBCTBUTENBLHOCTE.

2. IMTpakTuKy™ nO pemenuio 32129 (15 v)
Dponmanvras rabopamopras paboma
Ha6monernue uHTepdepeHItMA H audpakituy CBeTa.
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eMoHcTpanum

1. 3aryxaromme snexTpuyeckue Konebanus. 2. PesoHanc xoie-
GarenbHRX KOHTypoB. 3. HabnioaeHue ocHWLIOrPaMMH ofiHodas-
‘HOTO NepeMeHHOoTo ToKa. 4. [ToryueHUe nepeMeHHOro Toka npy spa-
HICHUH BHTKA B MATHUTHOM Mojie. 5. AMILIRTYtHOE U feficTBYIolIee
3HAYeHHUs HanpsixeHus. 6. EMKOCTHoe 1 MHAYKTHBHOE CONIPOTHRIIE-
Hus. 7. Casur da3s b tensX ¢ eMKOCTBIO M HHIYKTHBHOCTHIO. 8. Bhi-
NIpsiMJICHHE NEPEMEHHOTO TOKA KOJUIEKTOPOM M ¢ TIOMOWILIO AHO-
IIOB. 9. OTKpHiTH# KONebarenbHuil KouTyp. 10. HanyyeHue H npuem
3JIeKTpoMarHUTHHIX BOJH. 11. OcHOBHBIE KEMOHCTpaLlMH C MreHepa-
TOPOM CaHTHMETPOBHIX BOJIH (OTpakeHHE, MpeSIOMJIeHHE, HHTEP-
depeHIUA SACKTPOMATHUTHEIX BonH). 12. MoxynupoBaHue Koneba-
Huit. 13, [preM pagHoBeIaHKA HA AETEKTOPHHI npHeMuuk. 14, [e-
MeucTpaums xonen Helotona. 15. Untepdepenivs cBETa B TOHKHX
rneHkax. 16. Jindpakins cBeTa OT TOHKON HUTH M OT Y3KO¥ WENH.
17. Mony4enne cnexTpa ¢ MOMOWBIO AMDPaKIMOHHOMN pemeTKh.
18. TMonnpuzanus ceera. 19. ITosnydeHKe CIUIOIIHOTO CIEKTPA Ha 3K~
paHe. 20. Brewnmnit dpotosdrbexT Ha HHHKOBO#M M1acTHe. 21. 3ako-
HH BHeWHero groroaddexra. 22, YeTpoicTBO B AeiicTBHE BaKyyM-
Horo dotoaneMenTa. 23. GoTopesne ¢ ra3oHanOMHEHHHNM $oTo3jte-
MEHTOM.

ATOM H ATOMHOE AJIPO (21 w)
1. Bonpocss Teopun (14 9)

IInaHeTapHas MoneNib CTpOeHMs aToMa. KBaHTOBME NOCTYJIATHI
Bbopa. Uanyuenne u nommolieHUe cBeta atroMaMu. Cnextp. Henpe-
PHIBHLI ciiekTp. CnexTpH UCNycKaHus M norowieHus. Crexrpais-
HHIR aHaNU3 ¥ €ro MPMMEHEHHE VI M3YYeHHH OKpyXalowieil cpean.
CrexTpajibHNE almaparhl.

CocraBb siipa atoMa. DHeprus CBA3H aTOMHMX siep. SaepHbe U
TEPMOSACPHDBIC PeaKIIVH. ’

DKCNEPHMEHTANBHEIE METOAN PETHCTPALIMK NEMEHTAPHRIX Yac-
THI H HOHM3KPYIOIHX ManyuyeHuH. Cuetynk I'eiirepa. Kamepa Bin-
coHa. TTy3nipbKoBas kKamMepa. POTOAIMYILCHOHHBIN METOA.

OnemeHTapHHE YaCTHUH H UX CBo¥cTBa. B3auMHbie npebpartie-
HHSA YacCTHIX.

2. IlpaxTakym o pemienmio 3anad (7 9)
DPponmansuvie rabopamopnue pabomn

1. HabmogeHnne CIVIOIIHOIO U JINHEHYATOrO CrIEKTPOB.
2. UayyeHHEe TPEKOB 3apsokeHHBX YacTi o dororpadusm.

23



JdeMoHCTpallUH

1. IMCKpeTHOCTD 9HepreTHdeCcKhX yposHeH aroma. 2. Habmoge-
HHeE TPEKOB B KaMepe Bwibscona. 3. YeTpoicTBO U aecTBHE CYeTIHKA
HOHM3UPYIOIHX YACTHL.

COJHIE, 3BE3JIbl U MEX3BE3/IHASI CPEJIA (20 1)

Connue: ero ¢usyveckas mpypoaa M unmyyehue. Macca u pa3-
Mep Connua. BHyTpeHHee cTpoeHHE H HCTOYHHKH HeprHu ConHua.
SAnnexns ¥ npoueccH B conHeyHoil arMocdepe. ConHevyHas aKTHB-
HOCTD; €¢ BIMSAHUE HA YCIIOBMS B MEXIUIAHETHOM ITPOCTPAHCTBE U Ha
wiaHetaX. ConHeYHO~3eMHbIe CBS3N.

3peamn. OnpeaesieRde paccToSHUHN K0 38€31: METOJ NapajuraKca.
PasHoobpasue (pHIMTECKHX XapaKTEPHCTHK 3BE3A. 3BE3NN, COCPO-
[iMe M3 UOeaNbHOTO raza. BeipoXacHHNE H HEHTPOHMBIC 3BE3ALI, HX
HabmonaeMeie cBoiicTra. [lyecaph.

[Mepementibie ¥ HeCTAlHORApHMeE 3BE3NK. B3phBL CBEPXHOBHIX
sre3n. TecHue qBofiHRME 3BE3MN.

Fazonmuienas Mex3beafHas cpefa. CHEKTP M3NYYeHMs: Cpeanl H
OCOBEHHOCTU e€ COCTOsIHMSA. B3anMOCBA3b 3Be3/] U MEXIBEITHOM Cpelhl.
I'azoBHE TYMAHHOCTH. 3Be3IHLIC CKOTUICHUSA M BO3pacT 38e3n. Poxae-
HUE, PAa3BUTHC U KOHEUYHBE CTAIWH DBOMIOLMH 3Be3]l.

[InaHerw ynpyrux 3pess. XMMHKUECKas SBOJIOIMA BEIlECTBAa BO
Bcenennoii.

JdeMoHCcTpPanum

1. ®ororpapun Conurua (dporocdepa, naTHa, NPOTYGEpaHIIK,
BCIIBIIUKH, COJIHEYHAs KopoHa). 2. PororpadpHH CHEKTPOB M CHEKT-
porpamum CoitHua, 3se3f. 3. PH3HyecKue XapaKTCPUCTHKH 3BEIM H UX
B3aMMOCRA3b (Coaiian, auauwisMu). 4. [a30BHE TYMAHHOCTH, CKOIT-
JeHua (cnalins, AMadUIsSME).

BCEJIEHHAA H EE 3BOMIONHA (10 1)

Jsnxerne 3peax B npocTpaHcTBe. CTpoeHue U cTpykrypa ['anak-
THKH. Jipyrye rajakTuky ¥ HX XapakrepdcTukd. Krasapui. [lpoctpan-
CTBEHHO-BpeMeHHbe MaciTabu BeeneHnHoi.

Kpactoe cmemenyie. Pacmupetne BeenernHol. PeTukTopoe u3-
JydyeHne. KpynHoMaciurabuas ctpykrypa BeeneHHoik.

Dpomonus BeeneHHOM U ee cTaquu.

KocMmonorus 4 $pH3HKa 3NeMEHTAPHRIX YaCTHH.

deMoHCcTpauu

1. Crpoenue lamaxkrukm (tabnuua, cinaitn). 2. [amakTHky pazmiy-
HBIX THTIOB (TaGnwie, cnainm, Anadwinm). 3. Dposionus Beenen-
Hoit (cxema).
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Ob6odmaromue 3ansTes (2 9)

duanyeckast XapryHa MHpa — OT SNIeMEHT2PHBIX YAaCTHH A0 Aa-
JReKuX FanakTHX. EAuHCTBO (pU3HYecKnX 3aKOHOB.

XKusgn o BeeseHnoll. YHUKaNbHOCTH PH3NYECKUX YCJAOBHH Ha
3emiie 1 BOZHUKHOBCHHS ¥ pa3sBUTHA XKU3HHU. OOLeCTBO H OKpY-
XAlolask MPUPOAHAS Cpela.

JIa6oparopunlii npaxTakym (10 9)!

1.Mccnenopanue 3MeKTpOMArBMTHHX KoneGaHuit ¢ ITOMOMIBIO
ocumtorpaga. .
2. MayyeHne pe3oHaHca B 3NeKTPRYECKOM KoJieGaTeibHOM KOH-

3. Mamepenne KI1JI renepatopa nepeMeHHOrO TOKA.

4. Usyyeune ycTpoiicTpa ¥ paboTH TpaHcdopmaropa.

5. Aayuenne XapaKrepHCTUK MEKTPOHHOTO YCHITUTEA.

6. C6opka aelicTByolel Moaeny paaHoONpHEMHIKA.

7. AamepeHne IIMHKE CRETOBON BOJIHAEI ¢ ITOMOLIEIO AudpaKuy -
OHHOH pelICTKH.

8. TIpoBeeHHe KA4eCTBEHHOTO aHAIM3a BEIIICCTRA.

9. Uayyenue arieHus doroaddexTa.

10. OnpenesieHite CneXTPUIGHMY TPAaHHI YYBCTBHTENLHOCTH
rnasa.

11. Onpenencrue cojHEYHOM NOCTOSHHOM.

TIOBTOPHTEIBHO-OFOBAIOIIMM PAIEN
3a Kypc cpeagelt (noanoi) mxomu (28 v)

! I3 npemnaraemoro nepeyns pabor no snbopy yuuTens BHIOJHAeTCA 9
pabor. Tpy opH0yacoBnIX paboTax obBeM 3aXaHHH 1A yYalWXcA COKPAINAeTCs;
1 4 ~ 19 NogBENEeHMS KTOTOB J1O TIPAKTHKYMY.
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SAnpo coneinxam H YPOBeHb €ro NpexbABieHHs!
IToypounoe wjiannporanne yieOHOIO MaTepuaia

OCHOBHAA ITIIKOJIA
VII knacce (Bech ron obyueHust Ha 6a3e kypea “EcrectsosHanne, 5—6”)

BBEJAEHHE

Pasmen “Bsenenve” BHMMOMHAET TPY GYHKIMH: BO~[EPBHIX, 1O-
BTOpPEHHE paHee H3YUCHHOIO B KYpCe ¢CTECTBO3IHAHMSA MaTepHala;
BO-BTOPKIX, TOKAa3 MeCTa YeoBeKa Bo BeeneHHOM; B~TpeThHX, O3Ha-
KOMJICHHE C PONbI0 GH3IHKH M aCTPOHOMMH R MO3HAHHU TIpU-
POHHL.

Ocoboe érumanue 0oawno 6ums yoeieHo:

060CHOBAHHIO TOTO, YTO YeNOBEK — YacTh BceneHHoit, ueno-
BeK — OOBEKT HPUPONM, CYObEKT NTO3HAHUA, WieH coobilecTsa cebe
MONCOHBIX; TOKA3Y RIMAHUs YEJIOBEKAa Ha OKPYXAIouryio cpexy (aT-
Mocdepy, rapocdepy, muTocdepy, GHocdepy);

METOJaM M3y4YeHWs_TNPHPOJHKIX sBleHn# (HabiogeHue, u3Me-

peHHe, SKCIIEPHMEHT, BH.Z[MCHHQ K IIPOBE MOJIETH~
pobanwe); -

T TIPEACTARACHUIO O MPAMbBIX M KOCREHHBIX MIMEDEHMAX, TOYHOCTH
M3MEPEHHH, .

B MU _[10/1530BaThcAl 0GOPYAOBAHHEM, OTOHpATh U

HCIIOJB3OBATh H3MEPHUTCIbHbLIC Ho0! b HIDKHUHA M
EEPWWWWMHM
60pa, OLCHNBATH MHCTDYMEHTATLHYIO [OIDCIIHOCT,, IIAHKROBATE
¥ BHNOJIHATE IKCIIEPUMEHTATBHbIC HCCIIEIOBAHUSA /IS TIPOBEPKY BRI~

Py vt ot T vt e
IOBUHYTHX FHNOTE3, JENaTh BHBOJBN W3 PEIVIbIATOR SKCIICPUMEHTA;
3amMCHBATh Pe3yNbTaThl YIMepeHHH, ohopMIITL pe3ynbTaThl mmc-

pemm B BHIIC TAGNWN, TPa®HKOB. T
Hoypounoe naaaaposanne no pasaeny “Beenenne” * (10 1)

Ypox 1. YestoBex — uacth BeenedHolt. OCHOBHEE eCTECTBEHHO-
HayyHHE MOHATHA, U3YYEeHHKIE B Kypce eCTECTBO3HAHUSA

Ypox 2. O6wias xapruHa Beesenoi. Yto Hayyaet pusmnka u acr-
poHOMUS

Ypox 3. Meroau u3ydeHus OpUPOAHLIX ABIeHMI B DU3NKE M ac-
TPOHOMHH

! Cornacosano ¢ oBS3aTENBHBIM MUHHMYMOM COASPXAHUS OCHOBHOTO M Cpef-
Hero (HOJIHOI‘O) obilitero obpasopaHnst no GuIKKe.

? [lonpoGHsIe METOMMYECKHE PEKOMERIAIAH MPHBEEHE! B nocobun: dane-

SS&A A.,3acop A. B. ®uanka, 7—9: Ku. win yunrens. — M.: TIpoceewuenue,
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Ypox 4. ®uzuyeckue ¥ aCTPOHOMMYECKHE BETHYHHH

Ypox 5. Ponb namMepeHuit B pH3HKE H aCTPOHOMMH

Ypox 6. JlaGopatopHast pa6ora 1 “OnpepieNicHue LEeHN AeIEHAS 1
HHCTPYMEHTANBHOM# NOTPEIIHOCTH H3MepUTeabHOro npubopa”

Ypoxu 7, 8. IlpsiMuie n KoCBEHHHE U3MepeHUs. JlaGopatopHast
pabota 2 “Uamepenre 06beMOB pavIHYHKIX Ten” (Bap¥aHTH 1 # 2)

Ypox 9. laGopatopHas pabota 3 “HaMepeHHe TUIOTHOCTH TBep-
Zoro Teyia”

Ypok 10. KonrponbHas pabora

MOJIEKYJIAPHAA GHU3IHKA.
OCHOBBI TEPMOIHHAMHKH

B paanene “MonexynsapHan $pu3uxa. OCHOBN TepMOAMHAMMKH”
PacCMaTpHBAKOTCH PAVIMMHME TEIUIOBHE TPOLIECCH HA OCHOBE UC-
TIONB3OBaHMUA ABYX METOJNOB. MOJIEKYAPHO-KHWHETHYECKOTO H TEp-
MoauHaMuueckoro. IIprMeneHHe 3THX MeTONOB U3ydeHHs BELlECTRA
NO3BOJIAET TOKA3aTh IKOJLHHKAM HE TONMBKO UX B3aHMOCBA3b NpPH
06BsCHEHHH CBOICTB BELIECTBA B Pa3THYHHIX arperdTHEIX COCTOSHU -
X, HO ¥ ocobeHHocTH Kaxporo U3 HUX. [IpH u3yyeHwy aromHo-
MOJIEKYJISIPHOTO Yi€HHS O CTPOCHHH BEIIECTBA BAXKHO YIybuTs npen-
CTaRNEHHA YYaU(HXCA O MHCKPETHOM CTPOEHHMH BEU(ECTBA, J0KA3aTh
HeNpephiBHOCTh ABKOKEHHUS U B3auMoAecTBus yacTul Beitectra. [pu
HCIIOJIL30BAHHH T‘CDMOHHHHMH'{CCKOPO noaxona K OIMHCaAaHHIO TEn-
JIOBRIX NPOLIECCOB BXHO JaTh aHAIU3 NPOLUECCOB, HAYLUIUX C BRJE-
JIEHHEM WK TOTJIoOIeHHEM SHeprud. O3HaKOMIEHHE C 3aKOHOM CO-
XpaHCHHUA M NMPEBPALICHUS SHEPTUM — TIEPBRM 3aKOHOM TEPMOIM-
HaMHKH — TIO3BOJIAET 110KAa3aTh, YTO BHYTPEHHsAS 3HEPIus Teja SB-
nsiercst $pyHKIMel ero CoCTosHUA, a U3MEeHEHUMe BHYTpeHHeH sHep-
THH IPOMCXOAMT NPU COBEPIICHHH PaboThl WIH TemoobMene. IIpu
3ITOM H3MCHCHHE BHYTPCHHEU SHEPTUH Tejla paBHO CyMMe paborm
BHEUIHHX CHJl ¥ KOJIMYECTBA TEIUVIOTH, NEPEIAHHOTO 3TOMY TEJy.

H3yyeHue RaHHOro pasfiesia BaXHO KakK B IpUKIATHOM, TaK U B
3KOJIOTHYECKOM acieKTax. B mpuxnagHoM acnexre HauGosiee EHHRKM
sipsiercsi obbACHeHHEe NPUHINNA ACKCTRHA TEMIOBLIX MAIIWH, KO-
TOpHIC B COBPEMEHHON TEIUTO3HEPreTHKE 3aHUMAIOT HCKITIOYHTENb-
Hoe Mecto: 80 — 85% BLIpaGaTHIBaeMO! 3HEPIrUM B MHPE B HAcTOs -
1ee BpeMs MOXy4aloT, NMIpUMeHsas 3TH MamWHN. CregyeT oO6paTHTh
BHUMaHME LIKOJABHHKOB Ha TO, 4yTO pabora TEIUVIOBHX ABHraTenci
OCHOBaHA Ha HCIIOJIL30BAHUH HEOOPATHMOTO NPpeBPAICHHUA SHEPTUH
ToruiyBa. Teriopbic ABUraTeId HENPEPHBHOrO AeicTBHUS paGoTaloT
IMKTHYECKH, X SKOHOMHYHOCTD paboThl oneHuBaerca KITJ. B sxo-
JIOTHYECKOM ACHEeKTe BaXHO J10KA32Th BIUSHWE paboTH TEIIOBHIX
JIBUTaTeNielt Ha oKpyxaloulyo cpeny (atmocdepy, ruapocdepy, M-
Tocdepy, 6Hocdepy), 06CYIUTH BOMPOC O RIMSHMYK HA 300POBbE
gesioBeKa paboThl TEIIOBHIX ABHTaTeNe.
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Ocnosnvie 3a0auu paszoeaq.

O3HAKOMHTH noTe3aMu CTPOEHUA BEILESCTBR,
6pOYHOBCKOE ABHXEHHE — NOKA3aTeNLCTBO Cy-
11eCTBOBAHHMS YACTHLL BEILIECTBA H HX HENIPECPHBHOINO XAOTHYECKOTO

JIBHXEHHS;

yrIyOMTh 3HaHHUS O B3aUMOICHCTBHH JYacTHIL BEUISCTBA; MOKA-
3aTh, YTO MEXKAY aTOMaMH B MOJIEKY/le OJHOBPEMEHHO AehcTByIOT
CWIH B3aHMHOTO NPUTSIKEHUA U OTTANKHBAHMUS, 3TH CHJIH 3JICKTPO-
MarHUTHOH NpUPoALl U KOPOTKONEHCTBYIOIRME;

ﬁfo_:ﬁ@_l(_gwpﬂnKOM JIMHEHHRBIX pa3MepPOB H MAacCH 4acTHIL
BeliecTBa (aTOMOB M MOJIEKYI);
_O3HAKOMHTH CO CBOMCTBAMH 1a30B, XUAKOCTEH M TBEPANX Te),

MOKA3aTh UX NpHMeHEHMEe (NPOsABJACHHE WIN yueT) B OHTY, TEXHH-
Ke, NpUpoxe;

_obbACHHT, SRICHHG Iuddhyaun, npuaMHy GPOYHOBCKOTO JBH-
XEHMs, CBOMCTBA ra3oB, XMIKOCTEt M TBEpIRIX TeJl, MpoueccH Hc-
NapeHusl ¥ KOHACHCAlIMM, KHMCHMA, IUIABJCHUS H KpHMCTaLIM3a-
LHH, CMAYMBAHMSA U HECMAYHBAaHHSA Ha OCHOBC aTOMHO-MOMCKYJIAP-
HOT'O YYEHMA O CTPOCHHMH BEIECTBa; )

YLIYOHTh NpeICTARNCHHS O BHYTPEHHEH SHEPrUH TeNa; Q3HAKO-
MHTb_CO _CNOCODAMHM HM3MEHEHHWA BHYTPEHHEH SHEpruM, ¢ BHIAMHU
mrﬁoameﬂm PaNIHYHKX BHIOB TeILiooGMe-
Ha B OKTY, NIpapoOJeE; o
03HaKOMKTh ¢ 3axonoM I'yka, mepBEIM 32KOHOM TEpMOIHHA-
MUK,

) b ¢ GopMyJIaMH pacy 0BEPXHOCTHOTO HATSDKCHUS
XKHIKOCTH, KOJIMYECTBA TCILTOTH NPH TeIU1I000MeHe, KUIICHWU U KOH-
JeHcAl|Y, IUIABTEHHM H KPUCTALTH3alMH, cropaiuy Tormkea, KITJ|
TEIUIOBOIO ABUIaTeNs,; .
noKA3aTh BAMSIHME HA XHWBoil opraHu3aM dakTopoB npupogHoi
cpenn, U3MEHEHHS TEeMIEpaTypH M JAaBlcHUA, BIIAXHOCTH BO3NyXa,
ra3oBOro coctapa arMocdephl, IPOAYKTOB CTrOpaHMSA TOIIMBA;
O3HAKOMHTE C IMIPHHIHNIOM ACHCTBHS LMKIHYECKOrO TEIUIOBOIO
JBUraTesif; OOLSICHATE POJIb HarpesaTels, pabogero Tena, XoMOMUb~

HUKA, ) uIoM paGoTHl MapoBOH MAWWHH, ABH-

raTeJsi BHYTPEHHEro cropamnus (au3ens), nmapoBoil (WIM ra3oBoif)

TYpOHHH; .

Ha KOH HBIX TpUMEPax 110 Th BJHSIHHE HAa OKPYXAIONYIO
mﬁ%ﬁm‘oﬁ&ﬁ%mﬂ@ﬂww M Ha 3jo-
POBbe 4enoBeKa paGoTh TETUTOBKIX ABHIATeNe, cOCOON YMEeHbIle-
HUY 3arpa3HEHUA OKpyXaloitel cpelk MpY UCTIONB30BAHHH TEIU1O-

BBIX 8] i om e
Ty e ey
HAXOOHUTH CXOX HE MEXTY OPOYHOBCKUM NBIOKCHH -

€M H TH Y3HEH, B IBHKCHHH YacTHII B raaooﬁpaauou, XHMIKOM H
TBCPAOM COCTOSAHUSIX BCHICCTBA,
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_3HATh OCHOBHHIE MOJOKEHHS ATOMHO-MOJEKY/IPHOTo Y4eHus 0
CTPOCHHM BeH[ecTBa;
mﬂom ATOMHO-MONIEKYASPHOIQ YU4EHMs O_CTPOCHHHN
BELECTRA OOBACHATD MPHYUHY DPOYHOBCKOTO JIBHXEHHS, OCHOBHLE
cBOTICTHA TA30B, JKNAKOCTE W TBEPARIX Tel, POLECCH KCMApeHHs H
 KOHJCHCAUIUH, KAMCHMS, TUIABICHHSA H KPHCTAUTH3AIHH, CMaYMBa-
HHE H HeCMaYyMBaHMC KXHAKOCTHIO MATEPHAIA KANTWJUISIpDHOM TpyGKu;
TO4HO YIOTPEONATE H HHTEPNPETHPOBATE HAYYHHIE TOHATHA: TH-_
ToTe3d, METoll, :—)Kcncmmcm, HabmogeHne,

BHABHMIATh [KIJOTE3V Ka ocHOBE (GaKTOB, HAG/MOEHKH U IKCIIe-

PHMEHTOR;
‘0BOCHORHBATHTBOIO TOUKY SPCHNA, BHCKAIHBATS CBOS > cyxe-
Hue, Jlena 3 3 ¥ ONEeHKY, PACICiL.

NMQIb30BATEES TAOMMUHNMY JTAHHHIMYE, H3BRNEKATh KHHOPMALHIO
M3 PaIHYHEIX HCTOYHUKOB;

peLLATh 3a1a9H C HCIIO/Ib30BAHUEM uwnepmm_aam- ‘
Ha TEPMOIWHAMWKMN, OPMYJ pacueTa NOBEPXHOCTHOTO HATSDKEHHUS,
KONWYECTBA TEIUIOTH NpH TEIUI000OMeHE, KHIEHHH ¥ KOHACHCAlluH,
IUI2RIEHUY H KPACTAUTH3aLUHA, cropaHuy ToruiuBa, KIT Temnoprix
JIBHrarteiei; )

_TL1aHMpPOBATh M BHIIOJHATb 3KCIIEPHMEHTANILHEIC HCCHIENOBAaHHSA
I POBEPKHA BHOBAHYTHIX TMIIOTES, AeJiaTh BLIBOAK M3 peayibla-
TOB 3KCIIEpUMEHTa, OOPMIIATL PE3YNBTATH SKCNIEPHMEHTa B BHJC
Tabnvl, AHarpaMM, Ipa

Iloypounoe NAAARPORAHHE MO TEMe
“Temwiosoe NBEXCHHE, CTPOCHHE B CBOKCTBA Tex”

Ypox 1. Uto n3ydaer MosnexynspHad ¢bH3HKa. Pasmepu M Macca
aTOMOB (MONEKYJI)

Ypox 2. BaauMopneiicTBue aTOMOB B MOJIEKYNe

Ypox 3. BpoyHoBCKOe NBYKEHME
, Ypox 4. CKOpOCTb TEILIOBOTO IBIDKeHHA YacTRI. OCHOBHEIE 11O~

JIOXEHHUA aTOMHO-MOMEKY/IIPHOTO YYeHMs O CTPOSHHM BEILECTBa

Ypox 5. Bemectso Bo Beeniennoh

Ypox 6. Cpolictaa rasos. [IpuMeHeHHe cBOUCTB razoB

Ypox 7. CeoiicTBa xuakocret. [ToBepxHOCTHOE HaTSIXEHHE

Ypox 8. ITopepxuocTHoe Hatsxenue. JlabopatopHas pabora 4 “Us-
MCHEHHE TIOBEPXHOCTHOIO HATSDKEHMA BOIN

Ypox 9. Perienne 3afay Ha pacyer CHJIB TIOBEPXHOCTHOIO HATA-
XKCHHSA

Ypok 10. KamwsipHocTs. JlaGopaTopHas paGora 5 “Habmonenue
KAIMAUIIPHOTO MOAHATHSA XNIKOCTH” . 3HaYeHHE TOBEPXHOCTHOIO Ha-
TAXKEHHA B NIPHPOXRE, TEXHHKE U OMTY
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Vpox 11. MicnapeHne u xoHaeHcauus. JlaGoparopnas pabora 6
“3aBHCUMOCTb HCIIApEHH XIIKOCTH OT PaaTHIHKX (aKropos”

Ypox 12. Ucniaperue B npupofe. 3HAYCHHE HCTIApEHNA B XHIHH
XHBHX OPraHH3IMOB, TEXHHKE H OHTY

JYpox 13. BaaxHocTts Boaqyxa

Ypox 14. KuneHsie XHIKOCTH

Ypox 15. CtpoeHKe TBEPIBIX TEN

Ypox 16. Yipyrue u mnactuyeckue febopmanun. 3axon l'yka

Ypox 17. Pemienue 3anay Ha 3akoH ['yka

Ypox 18. AHH3OTpONIMA A H3OTPOITHA TEN

Ypox 19. INnanneHue U OTBepReBaHHAE TRepAKX Ten. JlaGoparop-
Has pa6ora 7 “IInannerHe KpHCTAUIMYECKHX TeN” ’

Ypox 20. Kpucramu B npupoae. Iloxroroska k KOHTpOJIBHOMH
pabore no Teme “TerioBoe NBHXCHHIE, CTPOEHHE H CBoCTBA Tex™

Ypox 21. KontponbHad paGora

Ypoxu 22—28. Peaeps yyurens

Yloypounoe wianuponanme .
00 Teme “OcHOBM TEPMOTHBAMAKH"

Ypox 1. ConneyHoe HamyueHHe ¥ XH3Hb Ha 3emiie

Ypox 2. BuyTpeHnss sHeprusi. CiocoOK U3MEHCHHS BHYTPeHHelt -
3HEPriH

Ypox 3. TeruionpoBORHOCTD

Ypox 4. Konpexama. JIlyuucThil TerIoobMeH

Ypox 5. TernoobMeH B npupone

Ypox 6. TlepBrifl 3aKOH TEPMOAMAAMHKH

Ypox 7. Pacyer xonuyecTBa TEIUIOTH NIpH Teiwioo6MeHe

Ypox 8. Pacuer KoJimdecTpa TEIUIOTH NMPH KMNEHHY ¥ KOHICHCa-
MK

Ypox 9. PacueT KOJIMYECTBA TEIUIOTH NPH IUTARJACHHH H OTREpJie-
BaHHH (XpHUCTAUTM3AUHN)

Ypox 10. Pemenue 3anay

Ypox 11. TONHBO ¥ NOCJICACTBUA €10 cropaHua. Pacyer xonuve-
CTBA TEIUIOTH, BHUICHBILErOCsS NMPH CrOPaHWH TOILTHBA

Ypox 12. Tennosue apurateny. IlpuHumn neficTBUA UHKIHYECKO-
ro Temnosoro jsurarens. Ipuxuiun geitcTerna naporol MamiBH

Ypox 13. ipuratens BHyTpeHHero cropaHus. [lapoBas wiu raszo-
Basg TypOunHa. KI1/I TerioBhix apurateneit

Ypox 14. TerioBsic ABUI2TeH H OXPaHA OKpYXalolliel cpeanl

Ypox 15. Kourponmnas pabora

Ypoxu 16—21. Peseps yunrens

Ypoxu 60—61. O6oburaomue 3angTHs: Ye0BeK M OKpYXaiolas
cpena

Ypoxu 62—68. Peaeps yuurena
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Iloypounoe nianapoBanne yIeOHOTO MATEpHAIA
(6e3 onoprl Ha Kypc “EcrecTBo3Hanue”)

VII kaacc
IIPHPOJHKIE SBJIEHHA (19 1)
(BBogum#t pasnen) .

Ypox 1. Kak uenobex [MO3HAET NPUPOAKYIO cpeny. MeTonu nosHa-
HHSA TIPUPOAH )

Ypox 2. Kak pazsuBamMch NpeACTaRIeHHA Yejioneka o 3eMie. Crpo-
eHue ¥ coctaB Conueunolt cucreMul. CosiHue — Gawkafitiag X HaM
ape3fa. JlyHa — ciyTHux 3eMitn

Ypox 3. 3pe3Hoe Hebo.: Bpartente 3emav soxpyT ocl. Cyrku. CMeHa
JHs ¥ Houn. CMEHa BpeMeH roja

Ypox 4. Tena u pemtecrsa. Macca tena. MaMepeHue MaceH Tel1a ¢
MTOMOLUBIO PHIYAXHKIX BECOB

JYpox 5. Bspemnpanue ten. Jlaboparopnas pabora “HMamepenne
Maccer Tena”

Ypok 6. [TnoTHOCTH BeulecTBa

Ypox 7. Monexynut u atomu. Inddysua. BaauMoneitcreue yac-
TH1l, ¥3 KOTOPHX COCTOUT BELLIECTBO

Ypox 8. Baaumonelictare Ten. Cuna. Cuna TkecTH. JJHHAMOMETP.
Hi3MepeHHe CWIH ¢ TOMOIILIO JUHAMOMETpa

Ypox 9. Cuna TpeHusi. ApXHMeoBa CiIa

Ypox 10. NapncHue. ATMocdepHoe nannienue. Uiamepenue atmoc-
dbepHoOro narIcHUA

Ypox 11. PaGora ¥ aHepTHA .

Ypox 12. PazHoo6paake TEIUTOBRIX ABICHUIN: HATpEBAHMAE, OXIIAK-
JeHHe, HCIIApEHHE H KOHIEHcauMs, IJARIEHHE M OTBepAEBaHuUe,
KHMEHYe, TelUI0OBOS pacClIMPEHHE N CKATHE

Ypox 13. Csoticrsa Bogul. TepmoMerp. Uamepensie TemnepaTyphl

Ypox 14. DnexTpudyeckue ABJICHUS. DNIeKTpH3aLua teJl. Baaumo-
JelicTBHe 3apsXKeHHRIX Te)l. CTpoeHUe aToMa

Ypox 15. nexrpuueckuit Tok. eitcTeun Toxa. HoctogaHHbe Mar-
HUTH H HX B3auMoneHicTeue

Ypox 16. Ceerosrie sipnerust. [IpamonnHeiiHoe pacnpocTpaHEHHE
cBera. OTpaxeHHe cBeTa

Yook 17. IIpenomnenne cBera. JIunam. I'nas u 3peHne

Ypox 18. 3ByKoBbie ABeHUs. PactipocTpaneHue 3Byka. Otpaxe-
HHe 3ByKa

Ypox 19. MysukanbHHE 38yKH. ym. BiusHie uryMa Ha XuBok
opraHu3M. YesoBeK H NIpupoJHbIC ARNCHHS
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Ioypounoe naagwponanwe o pasaeny “Bsencmme” (9 1)

Ypox 1. Yenopex — vacTh BeeneHHoi. O6man kapruna Beener-
Ho#. Yro usyvaeT GH3IMKA H ACTPOHOMUSA

Ypox 2. MeTogx n3yyeHus NpHPOIHKEIX BNeHUH B dH3uke H ac-
TPOHOMHH

Ypox 3. PusHYeCKHE H aCTPOHOMHYECKHE BETHIMHR

Ypox 4. Ponb uaMepeHuit B GU3MKe ¥ aCTPOHOMIY

Ypok 5. Taboparophas pabora 1 “OnpefeneHre IeHN OeJIeHHA H
HHCTPYMEHTANBHOM NOrpeliHoCTH HAMEPHTENbHOTO NipuGopa”™

Yporu 6, 7. IpsMEie u KOCBEHHHE n3meperus. JlaGoparopHas
pa6ota 2 “UsmepeHnre 06beMOB pa3NUYHKX TeJI” (BapHAHTH 1 U 2)

Ypox 8 JlaboparopHan pa6o’ra 3 “UamepeHne IWIOTHOCTH TBEP-
JAOro Tena”

Ypor 9. KourponbHas pabota

MOJIEKYJIAPHAS ®H3NKA.
OCHOBH TEPMOJXMHAMMKH

Iloypouiioe WIAHHPOBAHME IO TeMe
“TemwioBoe ZBMIKEHHE, CTPOCHHE H cBOMcTBA Ten” (21 9)

Ypox 1. Yro u3yuaeT MoJleKyasapHas dmam(a PasMepnl ¥ Macca
aTOMORB (MOJICKYJI)

Ypox 2. BzanmonelicTBie aTOMOB B Monexy.ne

JYpox 3. bpoyHOBCKOE ABIDKCHIC

Ypox 4. CkopocTp TEIIOBOro ABUXeHUSA JacTHL. OCHOBHME MO~
JIOXEHHS aTOMHO-MONEKYIPHOTO Y4eHHUsI O CTPOCHHH BellleCTBA

Ypox 5. Bewiectno Bo BeenerHo#t

Ypox 6. Csolictsa rasos. IIppMeHeHUue CBOHCTB ra3os

Ypox 7. CpoiicTha xunKocteil. [lopepXHOCTHOE HATSDKEHHE

Ypox 8. TlosepxHocTHOE HatsxeHnue. JlabopatopHas pabora 4 “Us-
MEHEHHE NIOBEPXHOCTHOIO HAaTAXEHUs BOAR"

Ypox 9. PemeHne 3a5iay Ha pacyeT CHIIK MOBEPXHOCTHOIO HATSI-
KECHUS

Ypox 10. KamwuispHocts. JlaGopatopHas paGota 5 “Ha6nonetne
KaNWISpHOTo MOXHATHA XUAKOCTH”. 3HaYeHHe TTOBEPXHOCTHOIO Ha-
TSKEHHSI B IPHPOJiE, TEXHUKE U OHTY

Ypox 11. UcnapeHne u KoHaeHcaiws. JlaGopatopHas paGora 6
“3aBHCHMOCTDb HCTIapEHHS XHAKOCTH OT pa3IHYHHX (axTopos”

Ypox 12. VcnapeHue B npypoje. 3HaYCHHE MCTIAPEHKS B XU3IHH
XHBHIX OpTaHH3MOB, TEXHHKE M OBITY

Ypox 13. Biraxuocts BO3IyXa

Ypox 14. KuneHue XUAKOCTH

Ypox 15. CtpoeHue TBEpALIX Tell

Ypox 16. Yapyrue u riacruyeckue necopmauwm. 3akoH ['yka

Ypox 17. Pemierne 3a1a9q Ha 3akoH 'yka

Ypox 18. AHM3OTPONIHS ¥ H3OTPOITHA TEJ
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Yook 19. IInanjesue ¥ oTBepAcBaHUe TRepONX Tel. Jla6opatop-
Hag pabota 7 “IlnasiieHre XpHcTALIMUECKMX Ten”

Ypox 20. Kpucranau n npupone. Iloarorobka X KOHTPOJBHOM
pa6ote mo TeMe “TeIoBOe HBUXEHHE, CTPOEHKE H CBOMCTBA Ten”

Ypox 21. KontponsHas pabora

Tloypounoe WIAHWpOBAHHE 1O TEME
“OcnoBl TepMozEnaMuEn” (15 9)

!

Ypox 1, ConHeyHoe HAUTYIEHHE H XH3Hb Ha 3emne

Ypox 2. BuytpeHHsq 3Heprua. CriocoOn M3MeHeHHs BHYTPEHHEH
IHEPIrUU -

Ypox 3. TennonpoBoAHOCTH

Ypox 4. KonBexumsa. JIyancraiit TeruioobMeH

Jpox 5. Termoo6MeH B npHpone

Ypox 6. TlepBhIit 3aKOH TEPMOAMHAMUKH

Ypox 7. Pacuer KonM4ecTBa TEIUIOTH NIpH TeILTooOMeHe

Ypox 8. Pacyer Ko/THYECTBa TEIUIOTH TIPH KUIEHHH M KOHIEH-
caluu .

Ypox 9. Pacuer xonuyecTBa TEIUIOTH NPH IUTARICHHH W OTBEpIE-
PaHVH (KpUCTAIUTU3aLHN)

Ypox 10. Pemienue 3agaq

Ypox 11. Torwmeo u nocneacTsus ero cropaHus. Pacuer Konuye-
CTBA TeIUIOTHI, BhIIETUBLIETOCS NPY CTOPAaHMM TOILTHBA

Ypox 12. TeroBbie apurateny. [IpuHEKN AeicTRIS HUKIHYSCKO-
ro TeIUtoBoro nruraTteiss. [IpUHIUN ReifcTBHA MapoBoif MAlLMHK

Ypox 13. Iurarens BHyTpEHHETO cropaHus. Ilaposas win raso-
sas Typ6uHa. KI1JI rerroBrix apurarencit

Ypox 14. Ternonnie ABUTATEM U OXPaHa OKPYXAIOLIEH CpeIhl

« Ypox 15. KonrponbHas pabota

Ypoxu 65—66. O6o6maonme 3aHaTHA: YenoBek 1 okpyxalollas
cpena :

Ypoxu 67—68. Peaepn yuurens

VIII knacce
(68 9)

MEXAHHKA

H3ayuenme xnaccudeckoll MEXAHUKH B OCHOBHOI LIKOJIE JaeT BO3-
MOXHOCTE NMOATOTOBHTE YUYAIMXCA K TIOHKMAKMIO LIKPOKOro Kpyra
TIPUPOTHEIX ABNeHHH. Pasmen “MexaHnka™ WMeeT 3BPUCTHYECKOE 3Ha~
yeHue: B GOPMYIHPOBKE OCHOBHOH 3a1a4H MEXaHHKH — OTIpence-
HHeE ITOJIOXEHUS TeNa B 0601 MOMEHT BpeMEHH 110 3aMaHHBIM Ha-
YAJEHEIM YCJIOBHAM — OTYETAHBO NPOSRIAETCH MpelacKa3aTebHast
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dynxuua dnszngeckolt Teopur. Metoa pemeHus oCHOBHOR 3anayum
MEXaHMKH MCIONb3yeTcs B NPeNoJaBaHMH GHIUKH KaK MOLCHD JIIO-
6oro Hay4HOro NPOrHO3HpOBaHuA. OcHOBHAS 3allaya MEXaHUKM pe-
HIaeTcd Ha OCHOBE 3aKOHOB HbIOTOHa, MPUMCHASMABIX KaK eJMHasd
Teopus. B niepBOM 3aKOHe YTBEpXAaeTCH CYHIECTBOBAHHE HHEPIMATIb-
HEIX CHCTEM OTCYETa M Jaercs ciiocob HAXOXACHMSA TAKHX CHCTEM;
TpeTHil 3aKOH IO3BOJIIET HARTH BCE CYILeCTBCKHRC B3aUMORCHCTBHA
IAHHOI'O TeNa ¢ OKPYXAIOUHMH TeIaMH H YCTaHOBHTH CWiy, geii-
CTBYIOLLYIO Ha TeJIO; BTOPOl 3aKOH JAET BO3MOXHOCTD 3aNIMCATh ypaB-
HeHWe ABHXKCHUA TeJia.

B Hayane pajieiia BBOAATCA OCHOBHEIC NMOHATHA M YPaBHCHMA
KNHEMaTHKH C 4 = const (Bce YacTHHe ciy4aud: a = 0, 2 || v,d= gu
7= const — ABKXXEHUE N0 OKPYXHOCTH), 3aTEM OCHOBHLIE TIOHSITHS
(Macca, cuna) ¥ 3aKOHM JXHHAMUKH. [aeTcs npencranienue o dyH-
JaMEHTAJIbHLIX B3auMOIeHCTBUAX (TPaBHTAIIMOHHOM M 3)JIEKTpOMar-
HUTHOM) M 33aBACHMMOCTH CHJI OT KOOPIOWHAT (3aKOH BCEMHPHOTO
TATOTeHus, 32KkoH ['yka). Koraa cuna, nefictayionlas Ha TeJI0, MEHS -
eTCA C TeYeHHEM BpeMeHH, TO pellicHHEe OCHOBHOM 33Jayy MeXaHH-
KH OCHOBWIBACTCSl Ha HpHMEHCHHUY 3aKOHOB COXpAHCHUSA MMRAYJIbca
H SHEpPIHH, a TAKKe Ha MCNOJB30BAHHH OCHOBHMIX NMOHATHIL: M-
nyJsisc, paGoTa, 3Heprus.

PaccMoTperHe YCIOBHH PAaBHOBECHA TEJ TIO3BONISIET M3YYUTH PaB-
HOBECHE phiyara, JaTh NpeACTaRICHUE O NIPOCTHX MEXaAHU3MaxX U UX
NPUMEHEHHX B GHITY, TexHHKe. O3HaKOMCHUE YYAUMXCH C THAPO-
CTATHYECKVM HABJICHHEM H 32AKOHOM [Mackang AaCT BO3IMOXHOCTD
ofpaTuTh BHHMaHHe Ha paboTy BOROMpPOBOAA M THAPABAUHECKOTO
npecca.

Hsyuenue KonebGaHmii U BOJTH NMO3IBOJSIET O3HAKOMHTH He TOABLKO
C HX XapaKTepuCTHKAMHM, HO U C IPUMCHCHUEM K HMM 3aKOHa CO-
xXpaHeHMs MexaHuyeckoilf 3Hepruu. [Tocne osHakoMneHus ¢ pacnpo-
CTpaHeHUeM KoneGaHMil B YNIpYTrofl cpelie NpeacTaAnIIETCA BO3MOX-
HBIM DAacKphiTh BORPOC O CEHCMMYECKOM 3OHIAMPOBAHUMU IEMHOIO
mapa.

Akonoruyeckyif acneKkT pasgena packKphiBaercs Ha PalIHYHbIX
TIPUMEPAX: JBMXKCHME BOJHBIX M BO3AYLIHHX Macc, MeXaHHWyecKas
obpaboTKa 3eMJiH, DUIKYCCKHE OCHOBH METONOB 3HeprocGepexe-
HMS NIpY COBEpIIEHHH MeXaHHYecKoi paGoTH M Jp.

CozepxaHue pasgesia No3BoISeT JATH NPSACTABIEHHS O NPOCTPaH-
CTBEHHO-BpeMeHHMX dopMax cyuiecTBoBaHud MaTtepu. Ucnoneso-
BaHHe HACUTbHBIX OObEKTOB (MAaTepHAIbHAS TOYKA, HHEPLIMaNLHasK
CHCTEMa OTCYeTa), PACCMOTPEHHE BOIPOCA O COOTHOHIEHHH TECOPUH
W ONKITA, rPaHHLI MIPUMEHHMOCTH Mexanuki HeioToHa criocoGCeTBy-
10T GOPMHPOBAHUIO HEKOTOPHIX THOCCONOTHYECKHX NPEACTARIEHU.

Ocrognbie 3a0a4u pasdeaa:

IaTh MpEACTaRIeHUS o6 HHEPUHANEHON CUCTEME OTCYETa, O Ma-
TEPHAIBHON TOYKE, BHIMMOM IBIDKEHUM :mean, ConHla H rUianHer,
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HeGeCHNX KOOpAMHATaX, of ompeleseHHy WMpoTH Mecta 1o [lo-
napHol 3nesne, 3ddexre Homnepa,; ,

yrnyGHTh 3HaHHS O Macce, ClUle, MeXaHHYecKol paboTe H Mexa-
HHYCCKOH IHEPIHH;

O3HAKOMHTD ¢ NOHATHAMMN: Mcxanmecxoe IBMXCHUE, TPACKTO-
PHS, MyTh, MepeMENiCHHE, PABHOMEPHOE H HEPABHOMCPHOE JBIKE -
HHE, MTHOBEHHAas CKOPOCTb, CPEAHSA CKOPOCTh, YCKOPEHHE, HM-
nynsc Teja, MomiHocTb, KII[ npocToro MeXaHH3Ma; aMILUIMTYAA,
TEPHOA H YacToTa KojiebaHuil; nonepeyHnie U MPOAOIbHNE BOJNHH;

HM3YYHTh 3aKOHH: NepBHit, BTopoil U Tperuit sakoun HeloToHa,
BCEMMPHOTO TAToTeRus, I'yka, COXpaHeHMA MMINysbca TeNa, coxpa-
HeHHsT MexaHuYecKot 3Heprud, [Mackam;

03HAKOMMTB ¢ HOPMYAaMH paciera CHIKI TSOKECTH, CIIH Tpe-
HHsA, paGoTH CWIH, MOTEHIIKAIHHON H KMHETHYCCKON 3HEPIUH Tena,
MourHocTH, KIT)] npocroro MexeHH3Ma, rMApOCTATHYECKOTO AaBiie-
HMA, Nepuosa KaneGaHH# HUTAHOTO M NMPYXHHHOIO MasATHMKOB;
CBA3H [UTHHH BOJIHH C YaCTOTOM M CKOPOCTBHIO BOJIHH;

O3HAKOMHTB C YCJIOBMAMH PAaBHOBECHS TeJl H PABHOBECHA pHYA-
ra, IpUHUNNOM JeHCTBUS IHIPaRTHYECKHX YCTPOHCTB;

BBECTH XapaKTEPHUCTMKU KoNeOaHHH U BOJH: aMIUIMTYAA, TIepH-
Of1, YacToTa KonebaHuif, CKOPOCTs H JJIHHA BOJIHHI,

Ha KOHKPCTHRIX NTpUMeEpax o0CyaHTh 3KONOTHYECKHE MTpobieMbl,
CBSI3aHHEIE C U3YYCHHEM MEXAHUKH: CTPOHUTENBCTBO BHCOTHHIX CO-
OpYXeHHH M celicMHyecKas HeyCTOWYHBOCTb; MEXaHHYeCKHE KO-
J1e6aHHs® COOPYXEHHMH, KOHCTPYKUUH ¥ MX RIMAHHE Ha OKpYXalo-
HIYIO CPeAY; BOJIHH Ha MOBEPXHOCTH M B TBEPHAOM Teji¢ ¥ Ip.;

Hay4YuTh ITPOBOAMTE IpocTreitiline acTpPOHOMHYeCKHe Habnioxe-
uua (Conxua, JIyHH, nuaHeT), NOJb30BAaThes 3BE3AHOM XapToif.

B pesyromame usyuenun pazdesa yuawjuecs O01NCHbI:

BHJIBMIAaTh THIIOTEe3Y HA OCHOBE (hakToB, HAGNIOAEHHH! U 3Kche-
PUMEHTOB, 060CHOBKBATb CBOIO TOYKY 3PEHMsS], BHICKASKIBATE CYX-
IeHHs, AeaTh IPOrHo3, NPOBOAUTh AHAIM3 M OLUECHKY;

pelaTs 3affayy ¢ npuMeHeHueM $HOPMYJI pacueTa CKOpPOCTH M
MyTH NIPH PaBHOMEPHOM Y PABHOYCKOPEHHOM JABIXCHHH, CHIIH TH-
XKECTH, CH/b YHPYTOCTH, CMAN TpeHMs, MexaHHuyeckol paborn u
MOIITHOCTH, MOTeHIHATbHO# ¥ xuHeTwyeckolt anepruu, KITJ mpo-
CTOTO MeXaHH3Ma, nepdoaa KojebGaHWif MasgTHHUKE, CBA3W INMMHB
BOJIHE! C YAcTOTOH M CKOPOCTBIO, IMAPOCTATHYECKOTO JABJICHNA,

pellaTh 3a1a4H ¢ HCTOJIb30BAHYEM NIEPBOrO, BTOPOTO M TPETHETO
3akoHoB HbloTOHa, 3aKOH2 BCEMHPDHOIO TATOTeHMs, 3aKoHa [yka,
32KOHA COXpaHEHMS UMIIYNLCA, 3aKOHA COXpaHCHUS MexaHH4YecKoi
3Hepruu, 3akoHa Ilackans, ycioBus paBHOBECHS pHYara;

YUTATh M CTPOHTb IpaUKH 3aBUCHMOCTH: CKOPOCTH OT BpDEMeHH
[IpH pABHOMEPHOM ¥ PaBHOYCKOPEHHOM JABWXCHHH, CWIKN yNpyroc-
TH OT leopMaLHu;

OonpelenATh [0 IpadMKy 3aBHCHMMOCTH CKOPOCTH OT BPEMEHH
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pPaRHOYCKOPEHHOIO ABMDKERUs paBHOACHCTBYIOLYIO CWIY, 1O Ipa-
duKy KonebaHnH nepHOA, AMILUMTYIY H 4aCTOTY;

OMUCHIBATh H3IMEHCHUSA H NpeobpasoBaHHA SHEPTHH NMPH aHAU-
3e cBoGoOAHOro NMafeHUs Teld, ABMXKCHUS TENl TIPH HAHYHU TPEHHA,
xonebanufi HATSHOID ¥ NPYXMHHOIO MAATHHKOB,

H3MEPATE NIPOMEXYTOK BPpEMEHH, TTEPHOR KoleGaHH it MagTHHKA;

NIPEACTABIIATh pe3y/IbTaThl H3MepeHHi B Brae Tabmuu, rpaduxoB
H ONMUCHBATH MOMyYEHHEE 3ABHCUMOCTH: KOOPAWHATH Telia OT Bpe-
MEHH, CHJIK TXECTH OT MACCH Tea, CHIH YTIPYTOCTH OT yRJIHHC-
HHS pe3HOBOIO XIyTa;

, OMpEReNsTh WEHY NeNICHUS, HIDKHHH M BepXHHN Npenenu u3ame-
PEHHA, HHCTPYMEHTATBHYIO NOTPEelIHOCT ANHAMOMETPA;

WUHOCTPHPOBATL Ha KOHKPETHBIX NPUMEPaX OTHOCHTEIBHOCTh Me-
XAHHYECKOTO ABIXKEHHUS (OTHOCHTENLHOCTb NOKOS, IBMKEHMA, dop-
ME TP3EKTOPHH); ’

OORACHATD cMEHY AHA U HOYM B CHCTEMe OTCYeTa, CBA3aHHOM ¢
3emneil, B cucTeMe oTCYeTa, cBA3aHHORt ¢ CoNHIEM;

NPUBOAUTH TIPUMEPH U3MEHEHKst CKOPOCTH T OO AeCTBUEM
CWIH, JedhOopMalMH TeN NPUH B3aMMOACHCTBHM; NpOoABIEHUs 3aKO-
HOB COXPaHEHWA WMITyJIbCa U MeXaHUYeCKOo aﬂeerﬂ B IIPYPOJE M
TEXHUKE;

TIONB30BATLCH TAOAMIHBIMUY JAHHHMU; U3BJICKATh rmtpopuaumo
H3 PAVIMYHHX HCTOYHHKOB.

Ioypoysoe miaHHpoBanRe 0O Teme “Mexanuueckoe ApmKenue”

Ypox 1. Uto usyyaer MexaHuka. CBeleHUs O IBIDKEHUM TeJT

Ypox 2. CHcrema orcueta. OTHOCHTENBHOCTD XBIDKEHHS

Ypox 3. IlocrynarenpHtoe asikeHue. MatepuanmrHas Touka. Ompe-
AcNeHue MOJOXEHHUS Tella

Ypok 4. Teorpadpuueckue 1 HeGeCHEIE KOOPAHHATH

Ypox 5. Onpenenenne wupotn Mecta 1o TlonspHo# 38eane. Jla-
GopatopHaq pa6ora 1 “HamMepenue Buicotn [Monaprolt 3eanh”

Ypok 6. Bumumele nByxenus 38¢3x, ConHua u nnaHer

Ypox 7. TlpaMonnHeltHoe IBHXCHHAE

Ypox 8. Cniocobhl onucaHus paBHOMEPHOTO TPSMOIHHEHHOrO
IBHXEHHUSA

Ypox 9. Cpenusis v MrHOBeHHAs CKOPOCTH Tena. CKOpoCTH 3Be3)
H IVIaHeT

Ypox 10. PapHoyckopeHHOe npsIMolIiHeHHOE ABIDKEHHE

Yook 11. JTaGoparopHas pabora 2 “HamepeHue yckopeHUs Tena
IPH PaBHOYCKOPEHHOM ABYKeHHH”

Ypox 12. PeuieHue 33024 Ha paBHOYCKOPEHHOE MPpAMONHHeliHOe
ABMXKEHHE .

Ypox 13. [IsvikeHue Tena N0 OKPYXHOCTH

Ypox 14. ITpyrrvHEl nBiDKeHns Ten. Unepuus. [Tepsrit 3aKoH Hmo-
ToHa. Macca Tena
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Ypox 15. Baaumonetictere Ten. Cuna. CloXeHHe cun

Ypox 16. Bropoii 3akoH HeloToHa

Ypox 17. Tpetu#t 3axon HpioToHa

Ypox 18. Peurenue 3agad Ha 3akousl HbloToHa

Ypox 19. I'paBHTanMOHHEE CUIR, 3aKOH BCEMHPHOTO THIOTEHHS

Ypox 20. Cuna mkecru. CoGoanoe nanenue Tesa. Cya sDKecTH
Ha pa3nu9YHBIX IaHeTax CoNHeyHol cUCTeMBI

JYpox 21. Cuna ynpyroctu. 3akon I'yka

Ypox 22. Bec Tena. HepecoMocTb

Ypok 23. Cuna Tpenus

Ypok 24. Jlaboparopuas pabora 3 “HMamepenne koadduunenTa
TPEHUS CKOTBXKEHNS”

Ypox 25. Umnynbc Tena. 3aKOH COXpaHEHHA MMITYIbca

Ypok 26. PeakTHBHOE [BIDKEHHE

Ypox 27. Mexanudeckas pabora. MomHocTb |

Ypox 28. Bueprus. [loTeHIMANEHAT ¥ KHHETHIECKAS SHeprhst

Ypok 29. 3aKoH coxpaHeHHs MEXaHHYECKOH SHEPTHH

Ypox 30. Jla6opatopras pabora 4 “Mayyenne 3akoHa coxpake-
HHA MeXaHHYeCKOH DHepruu”

Ypox 31. NoBropurensHo-0606maommui ypox

Ypok 32. Konrponphas pabota

Ypoxu 33—40. Peaeps yaurenst

Iloypossoe nnaAHpoBRAHME MO TeMe
“Panuosecie Tel. {angenne”

Ypox 1. Yciiosus pasHosecud Ten. LlenTp TaxkecTn H ycTolyu-
BOCTb TeJl

Ypox 2. Ycnosnsi pasHoBecuss pmyara. JlaGoparophast pabora
“WUsyuensie papHOBECHS PHIYATE 0] AEHCTBUEM MPHIOKEHHBIX K HEMY
CHJ.I »

Ypox 3. Ilpocrre MexaHuaMul — 610K

Ypox 4. TlpocTHeE MexaHM3MBI — HAKJIOHHaA mwiockocTh. KI1I]
MPOCTOro MexaHu3Ma. PenieHne 3agaq

Ypox 5. Nasnenue. 3axon [Tackana. JasieHHe B XHAKOCTH U raze

Ypox 6. Coobmaromuecs cocyant. Bojonposoa. I'iaparmiveckuit
npecc .

Ypox 7. Peulenue 3apayu. KpaTkoBpeMeHHas KOHTpONbHasA pabota
no teme “ParnoBecue Ten. JarneHue”

Ypoxu 8—10. Peseps yuurens

Toypoanoe WIaHAPOBARWE O TeMe
“MexanMieckHe KoleGannd B BOJIHN”

Ypox 1. KoneGarensHoe apuxeHne. Cpobonnbie KoneGaHHsa HUTH -
HOI'O ¥ NPYXHHHOIO MaATHUKOB .
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Yook 2. XapakTepHcTHKH kosiebanuit. Pemenne 3agaq

Ypox 3. JlabopatopHas paGora “H3yyeHne KoleGaHHi HUTHHOIO
MaATHHXA™

Ypox 4. IpeBpanieHye S3HEPTHH NIPH KONeHATENILHOM ABHXEHHH.
Pewtenue 3apau

Ypok 5. Buinyxnentnie kone6annst. MexaHuyeckult pe3oHaHC U
€ro ponb B TeXHHUKE

_ Ypox 6. Pacnpoctparenne KoneGanuit B ynpyroit cpese. [Ipononnb-
HHE W MONEPEYHEe BOMHE

Ypox 7. XapakTepuCTHKHU BOJH

Ypox 8. 3Byxopme BoMHH. CKopocTb 3ByKa. [poMKoOcTh 38yKa. Bhi-
cora ToHa. dddexT Joriepa

Yook 9. Petienne 3anay

Ypox 10. KourponsHas pabora

Ypoxu 11—13. Pe3eps yuurens, paboraiouiero Ha 6ase xypca “Ec-
TeCTBO3HAHMWE, 5—6"

Ypoxu 64—66. O6o6niaiolme 3aHATAS: MexXxaHnka H OKpyXalo-
mwana cpeaa

Ypoxu 67--68. Peseps yuurens

IX xiacc

SAEKTPOAUHAMMEKA.
ATOM H ATOMHOE S1PO

B ocHOBHOM 1mIKOMe HAYHHACTCA H3VIEeHHE OCHOB K1acCHuecKoi
3JIEKTPOXMHAMMKH, COCTABHEIMH YaCTAMH KOTOpOY ABMIOTCH MaK-
POCKONIHYECKAR ITEKTPONMHAMMKA (CBOCTBA WIEKTPHYECKOro, Mar-
HHUTHOTO M 3JIEKTPOMATHUTHOIO ITOJIeH, a2 TAKKe 3aKOHB! IOCTOSAH-
HOTO TOKA) H KJIacCHYeCcKas 3IeKTPOHRAA TeopHA (Ha IpUMepe ek~
TPUYECKOTO TOKA B METAWIIAX).

Ipu U3ydeHUy SMEKTPOCTATHYECKOTO NOJMA BBOAMTCSH NOHSITHE
“aeKTpHyYecKuil 3apan”, mpoaomkaeTcs HOPMUPOBAHUE NPENCTAB-
JICHMH O JUCKPETHOCTH CBOMCTB BEILICCTBA HAa NPUMEPE AHCKPETHO-
CTH 3apsaia. DTo MMO3BOJAET 3aJI0XHTE OCHOBH IS MOHUMAHUSA O~
HOM Y3 CYHIeCTBEHHHIX OCOOCHHOCTEH MHUKPOMMpA, [TOArCTOBUTH K
HOHMMAHMIO UACH KBAHTOBAHHA B aTOMHMOK W ACpHON ¢uanke (B
PaMKaX MIy4eHHUA 3THX BOIIPOCORB B cpeiHel iKkone).

PaccmoTpenne BzaMMoneicTBISA 3/1eKTPHYECKHX 32pAMiOB NO3BO-
JSeT O3HAKOMHUTB ¢ HYHIAMECHTAILHRIMH 3aKOHAMHU NPHPOJKI: 3aKO0-
HOM COXPAaHEHHS DJIEKTPHYECKOrO 3apsna u 3akoHoM KynoHa.

B pa3zzesie “OnexrpondHaMuKa” ydaliHecs: 3HAKOMSTCS € TIOHSA~
THEM “nojie”: NpH H3Y4eHHH 3/IEKTPOCTATHKM HaeTcs MpeacTaBne-
HHe 00 3NEKTPOCTATHMECKOM NOJIC H N0 XapaXTepHCTUKAX (HAanps-
XEHHOCTHU Y [TOTeHIHaNe), TP H3y4eHHH NIOCTOSHHOTO TOKa — Mar-

38



HUTOCTATHYECKOM TI0/Ie H €r0 XapaKTepHCTHKE (MHOYKIMH MarHuT-
HOro nosis), 3aTeM o0 3JJeKTPOMAarHHTHOM TOJie M 3IEKTPOMArHMT-
HHIX BORHAX, #X XAPAKTEPUCTHKAX ¥ cBolicTBax. PaccMoTpenye anex-
TPOMATHUTHLIX BOJH HO3BOMACT O3HAKOMHMTH YHAIIUXCH CO MIKANOH
3/IEKTPOMAarHUTHRIX HATYYeHU, C HCTOYHUKAMM, CROHCTBAMH ¥ NPH-~
MEHCHHEM PalIMYHBIX JHANA30HOB [UTHH BOIH (YacToT).

Bnepsnie B OCHOBHOM 1KOE PAaCCMATPHBAETCS CBET KaK JeKT-
POMarHUTHas BoJiHA. MayueHHe 3aKOHOB OTPAaXEHKS Y IPEIOMIICHNS
CBETA TIO3BONAACT OODBACHUTD NPUHLUMI NeHCTBHA PAVIMYHKX ONTH-
YeCcKHUX CHCTEM: ILIOCKOe 3epKano, ¢poroamnapar, ayria, MUKPOCKOTI,
JUH3O0BKIH Tejieckon (Teneckon-pedpaxrop).

B pa3pgene “AToM H aTOMHOE 41po” npononxaercs HopMHpoBa-
HHMe TpeJCcTaBieHHE O IUCKPETHOCTH CBOICTB BelliecTBa, paccMar-
pHBaeTcs NPOTOHHO-HEWTPOHHAA MOIENb aTOMHOIO Siipa, AAETCA
MpEeJCTABJCHHE O SAACPHLIX CHJAX, PaAMOAKTUBHOCTH M CBOMCTBax
P3AHOAKTHBHOTO M3NyyeHus. MayueHue geneHHs TAXKEBIX AaTOMHBRIX
A1lep NO3BOJIET O3HAKOMHTE Y4AIUXCH C MPHHLIMIIOM paboTH aToM-
HOIO peakropa; H3ydYeHHe 'CHHTe3a aTOMHHIX Siep JaeT BO3MOXHOCTD
TI0Ka3aTh, YTO TepMOosiiepHble PeakKIIM — HCTOYHMK dHeprHH CoriH-
ua ¥ 3Be3q.

DKoNOTHUECKUH aCIeKT pa3fenoB “INeKTpoIHHAMHK2” H “ATOM
U aTOMHOE SIAPO” PacKpHBACTCS HA PAVTUYHKIX NIPUMEpaX: BIMSHUE
PagHOAKTHBHOTO HIIYYCHNS HA KUSHEACATEJIBHOCTh OPraHU3MOB,
NPCACIBHO JOIMYCTUMAIC 3HAYCHY S pAAOAKTUBHOIO NATYYCHHA; BITU~
SIHUE ECTECTBEHHRIX M WCKYCCTBEHHMX 3JIEKTPOMATHUTHHIX MoONeH
(BONH), HOHH3HPYIOWIHMX MITYYEHHH Ha 3MOPOBLE YesIoBeKa, TIOCTER-
CTBHS pabOTH ATOMHBIX IEKTPOCTAHLIHIA.

Ocnossie 3a0avu pasdena “Drexmpoduramuxa ™

yEAyOUTh 3HAHUSA O TUCKPETHOM CTPOCHMM BELICCTBA: MCKPET-
HOCTh 3/IEKTPUYECKOTO 3apsiiia; NCKTPOH M NIPOTOH, X XapAKTepUC-
THKH (3apsn, Macca);

yraybuThL NpegcTaRIcHNsA O BsanMoncﬁcmnn CBETA C BEIECTBOM:
MOITIOUIEHHE, OTpaXeHHe, NMperoMIeHHE;

O3HAKOMMTB C OCHOBHHIMM IOJIOXKEHHSIMH IIeKTpoHHOH mpo-
BOAMMOCTH METAVIOB, C ABNIEHHEM 3JJIEKFPOMATHUTHOH WHIAYK-
HHH;

BBECTH [TOHSITHA: 3/IEKTPUYECKOE, MATHHTHOE U 3/1eKTPOMartyT-
HOE 1101, XapaKTEPHCTHKH NMEKTPUYESCKOro M MAarHUTHOTO moJiek
(HANPAXEHHOCTb 3NEKTPHYECKOro Mojs, HHAYKUHS MArHHTHOTO
nojis), MMEKTPOMATHHTHAA BOJIHA, CWIa TOKA, 3/IEKTPHYECKOE Ha-
HIPSDKEHHE, IEKTPUYECKOE COMPOTHRIEHHE, PaGoTa U MOIMHOCTD
SNICKTPHYECKOINO TOKA,

03HAKOMHTb C CHIOBHM JeHCTBHEM MarHMTHOrO NoJiA Ha Mpo-
BOJHHK C TOKOM M €ro UCTIONb30BAHHEM B SJIEKTPOH3MEPHUTENLHBIX
npubopax (aMmepMeTp, BOABTMETP) ¥ 3NEKTPUYECKHUX JBUTATENAX
TIOCTOSTHHOIO TOKA;
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U3y4uTh 3aKoH KynoHa, 3axoH Oma JJif Y4acTKa LielIH, 3aKOHO-
MEPHOCTH TIOCJIEOBAaTENBHOIO H NMAapaJUIEbHOTO COeqMHEHHS NpO-
BOJHHKOB, 3aKOH SAeXTPOMarHWTHod WHAYXUHH Dapaged, 3aKoH
[peJIOMJICHUS CBETA;

O03HAKOMMTb C PopMyNaMH pacueTa paboTni Jio NepeMeniCHMIO
3apsAla b 3MEKTPHYCCKOM f10JIe, Pa3HOCTH MOTEHIEMAN0B, CIWIK TOKa,
COIPOTHBIIEHMS IIPOBOAHNKA U3 U3BECTHOrO MaTepHaa I1o ero Jui-
He M IUoLaay 1onepeyHOro ceyeHus, paboTHR W MOILHOCTH 3MEKT-
PHYECKOr0 TOKA, KOJIHYECTBA TEILIOTH, BRIACIAECMOTO NPOBOIHHKOM
C TOKOM;

O3HAKOMMTH C NIPUHIMIOM AeicTBYA JIYIIN, MUXPOCKOIIa, Tele-
cxomna-pedpaxropa;

Moxa3aTh MPUMEHEHHE B TEXHHXE M OMWTY d/eKTpoABHratescH
MOCTOSTHHOIO TOKA, N€HEPATOPOB MMOCTOAHHOIO TOKa, TUIOCKHX 3ep-
KaJI, JIMH3,;

Ha NMpUMepax TMOKa3aTh BIHAHUE €CTECTBEHHMIX H MCKYCCTBEH-
HBIX 3JIEKTPOMATHHUTHRIX NoNieH (BOJIH), MOHHIUPYIOLUUX HITYHCHHH
Ha 3/10pOBBe YENOBEKa;

JIaTh NPeJCTARNICHUA O KPYTOBOpPOTE BellecTB M nmpeobpasoba-
HHH SHEPTUM Ha 3emJie.
. B pesyasmame uzynerus paszdenra “Snexmpodunamuxa” yuauwuecs
Oancnu:

BLUIBMFATh TMNOTE3Y HAa OCHOBE ¢axToB, Habmoaeruii ¥ sKcne-
PMMEHTOB, 0GOCHOBHBATh CBOIO TOYKY 3PEHUs, BHICKA3RIBATH CyX-
REeHUA, AeNaTh MPOYHO3, NPOBOIMTDb aHANK3 H OLICHKY,

MPHMEHATb OCHOBHLIC IOJIOXKEHHS 3NEKTPOHHON TeOpHH ISt
obbsAcHeHYs 3NEKTPU3ANMM T [MPH CONPUKOCHOBEHUM, CYIECTBO-
BaHUsA MPOBOJHUKOB H IUAIEKTPHKOB, INEKTPHYECKOIO TOKa B ME-
Taax; obrACHATL MPHYHHEL 3JCKTPHUECKOTO CONPOTHRICHHS, Ha-
rpeBaHva NPOBOAHHKOB C TOKOM,

3HaTb MCTOYHHUKHU 3SJICKTPOCTATUYECKOIo H MarHUTHOro IIOJ'lCﬁ,
crocobbl MX OOHAPYXEHHS ;

ONMCHBATH U3MEHECHUA W IPpe0obpa3oBaHHA IHEPTHH NIPH aHATH-
3¢ HarpeBaHHA MPOBOIHHKOB C TOKOM, Npeobpa3zoBaHne SHEPriU B
3JIeKTPONeHEPATOPE M JIEKTPOHAIPeBaTe/IbHOM rpubope;

ONHUCHBATh B3aHMOJEHCTBHE 3aPSUKCHHBX Tell, B3auMOAeACTBHE
MATHHUTOB, JCHCTBHE JIEKTPHYECKOrO H MArHUTHOrO noned Ha 3a-
PAXEHHME YaCTHLH, ARICHHE 3JICKTPOMATHHUTHONH WHIYKIIHH;

pelaTh 3a7jauy Ha 3akoH KynoHa, 3akoH Oma yid yyacTKa LenH,
3aKOHOMEPHOCTH TTOCIIEJIOBATEIBHOTO H NTAPAJUICABHONO COENNHEHUS
TIPOBOIHHKOB; ¢ NpUMcHeRHeM dopMyn pacyera paboTH no nepe-
MEILIEHKIO 3apAAa B IEKTPUYECKOM NoJe, CHIIH TOKa, CONpPOTHBIIE-
HUSA TPOBOAHWKA, pabOTH ¥ MOLIHOCTH IEKTPHICCKOrO TOKA, KO-
JIMYECTBA TEIUIOTH, BHIIEJISEMOro MPOBOAHUKOM C TOKOM;

PAacCYUTHIBATE CTOUMOCTb H3PACXOAOBAHHOMN 2/IeKTPO3HEPIUH (TIpU
W3BECTHOM TapHde);
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YEPTUTH CXEMH NMPOCTeRIINX ITEKTPHYCCKHMX Lened, cobupaTh
IJIEKTPHYECKYIO LIeNb IO CXEME;

MPEACT2RISITE PEIYNBTATH U3MEpeHUIt B BUIE Tabnuil, rpaQHKOB
U ONMMCHIBATE TIONIYYEHHBIC 3aBHCHMOCTH;

ONpeHeNATh LECHY AcACHUs, IpedeNl HAMepeHUsT W HHCTPYyMeH-
TABHYIO [TOTPEUIHOCTh aMIIEPMETPa, BONBTMETPA;

MOJTB3OBATHCA PEOCTATOM, PEOXOPIOM, AMITEPMETPOM, BOJIBTMET-
POM;

CTPOUTH M300paXCHUS TOUKHM U MPpeaMeTa, AaBacMhuIC TUTOCKUM
3epPKaJIOM M JTHH3OH;

nojrydath H306GpaxeHHe TpeaMera ¢ MOMOIILIO coOUpalolei
JIUH3K M U3MEPATh GOKYCHOE PacCTOsTHUE cobupalolelf TWH3H;

OOBACHATL NPHHUKT AEHCTBUS 3ICKTPONBUIATENS TOCTOSHHOIO
TOKa, ¢oToannapara;

MPHBOIUTE IPUMePHl HCTONE30BAHNA NEKTPOMArHUTHOR WHIYK-
LMH ¥ 3EKTPOMarHMTHHX BONH Pa3HHX JUAaNaizoOHOB; NpOsRIC-
HMS, UCTIOJIB30BAHHA, YYETA SIBJICHUH OTPaXEHHUA U NMpEIOMIICHUA
CBeTa;

NMONB3OBATHCA TAOUYHKMY JAHHEIMM, H3BJCKATHE HHMOPpMaUUIO
H3 PaTUYHBIX HCTOYHUKOB.

OcrosHbie 3a0a4u padena “Amom u amomroe R0po” :

yINIyOUTE 3HAHHSA O AUCKPETHOM CTPOSHUH BEIICCTBA: CTPOEHHE
aTOMHOIO AJpa, HEUTPOH U ero XapakTepucTHKa (Macca);

O03HAKOMHTDb C IKCIICPMMEHTATLHEIM JIOKA3ATEIILCTBOM CIOXHOTO
crpoeHHs aroMa (onuT Pesepdopna), MOAE/IbIO CTPOEHHA aTOMa, Co-
CTaBOM sEP aTOMOB, BUAAMH PAIMOAKTUBHOIO UITYYEHHS, paclier-
JleHMeM HEKOTOPHIX MACCHBHEIX SIIEP TIOR NefiCTBMEM HEUTPOHOB;

O3HAKOMMTD C PACYETOM 3HEPIHH TIPH JENCHHHU MACCHBHBIX Saep;

O3HAKOMHTH € YCTPONCTBOM aTOMHOM JIEXTPOCTaHIUH FIO aHa~
JIOTHH ¢ OOBIYHOK TETUTIOBOMK 3IEKTPOCTAHIMEM, B KOTOPOiA POJTL TOIKH
UrpacT aTOMHLIA peaxkTop;

BBECTH TIPEACTaBICHHS O TEPMOSACPHRIX PEaKIHAX; MOKA3aTh,
YTO TEPMOAAEPHBIE PEAKIIMH — MCTOYHHUK' 3Heprum CosHLIa U 3Be3n;

fIPUBECTH NPHMEPHl BIMSHMS palHOAKTHBHOIO HITYYCHMS Ha
KUIHCACATENEHOCTE OPIraHU3MOB, JaTh MPEACTARIEHHE O NMPEACIbHO
IOTMYCTUMMBIX 3HAYSHHAX PANHOAKTHBHOIO HITy4YeHHs, IPHBECTH IIPY -
MEDH BITHSHHS MOHHM3HMPYIOWMX HITydeHHAH Ha 30pOBLE YENOBEKa,
MOKAa3aTh BO3MOXHHE MOCHeICTBHA paborl ADC.

B pesyavmame usyvenus pazdena “Amom u amomnoe 20po” yua-
wuecs GONNCHYL;

ONpeNIeJISITh COCTAB aTOMOB H ATOMHBIX SIIEp 1O MAacCOBOMY M
3apANOBOMY YHCJIAM;

ONMCHIBATH PAAHOAKTUBHOCTD, JEJICHUE H CHHTE3 aTOMHIX f1ep;

HMMeTh TPEACTARICHUS O PATHOAKTHBHOCTH, NOLIOLIEHHOM! 103¢
HUTYYCHUAA Y ee GHONIOTHUECKOM JefiCTBHH,

TIPUBONUTD MPHMEPH IKOTOTHYECKHX ITOCJICACTBHIA pabOTLI aTOM-
HBIX CTAaHLHH.
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TloypoTnoe ILIAHMpOBAHNE HO TeMe “DACKTPOCTATHEA”

Ypox 1. Dnexrpuueckuit 3apsan. JHCKPETHOCTh NEKTPHIECKOTO
3apsina. DNeKTpoH U NMPOTOH

Ypox 2. 3axoH coxpaHeHHs anclcrpmecxom 3apsapa. JJeKTpo-
HelTpansHOCTH Te

Ypox 3. Baaumoneticreue :mex‘rpmecmx sapanos. 3akoH KynoHa

Ypox 4. Pemienyie 3amay Ha 3akoH Kynona

Ypox 5. DnexTpocTaTHYecKOe nose. HanpsokeHHOCTR 3neKTpHye-
CKOTO f1ons

Ypox 6. [paduueckoe u3obpaxkeHHe NEKTPHUECKOIO MOIA

Ypox 7. Pabora no nepeMenIeHHIO 3apsia B 3JIeKTPHYCCKOM NOJIC

Jpox 8. IloreHuran. Pa3HOCTh NOTEHIIHAIOR

Ypox 9. Pemenue 3amay

Ypoxu 10—11. Peaeps yunrens (3a cueT NPakTUKyMa NO pelle-
HMIO 3aa4)

Ypox 12. KonrponsHas pabota

Iloypounoe miapupoBanne Mo TeMe
“TIocTOSHHLIN 2JeETPHIECKHH TOK”

Ypox 1. Dnexrpudeckunii Tox. InexTpuddeckuit Tox B Metaumax. Cuia
TOK2

Ypok 2. taGopaTopHas pabora 1 “CGopka aneKTpuIecKoil nenx
H B3MEPEHHE CHTH TOKA H2 PAvdIMYHEIX YYacTKaxX Lenu”

Ypox 3. Hanpsoxenue. JlabopatopHasi paGora 2 “H3MepeHue Ha-
NPSOKEHNa Ha pa3IM4YHBIX YYacTKax uenw”

Ypox 4. MaboparopHas pabora 3 “HccrenobaHHe 3aBHCHMOCTH
CIUTH TOKA OT HANpsIXKEHHA Ui JaHHOro NpOBOAHHKA”

Ypox 5. 3axon OMa JId y4acTka Lienmu

Ypox 6. Pertenue 3anay

Ypox 7. JlabopaTopHas pabora 4 “UsMepenne conpoTHRIeHHA
MPOBOJIHHKA C TIOMOILLIO aMIIEPMETPA H BOJBTMETpa”

Ypox 8. ITocnenopaTesibHOE COEAMHEHHE POBOAHHKOB

Ypox 9. Pentenue 3anay

Ypox 10. ITapaymensHoe CoefHHEHHE MPOBONHUKOB

Ypox 11. Peruenwe 3anaq

Ypox 12. YaenbHOe COMPOTHRIIEHHE NPOBOAHUKOR

Ypox 13. Ta6opaTopHas pabora 5 “OmnpeneneHne yaelbHOIO co-
MPOTHRICHHA IIPOBOTHHKA”

Ypox 14. PaboTta 251eXTpHYECKOroO TOKa

Ypox 15. MOIMIHOCTD 3MEKTPHYECKOTO TOKA

Ypox 16. NaGoparopHas pa6ora 6 “Uameperue paboTh ¥ MolI-
HOCTH 3/1eKTPHYECKOro ToKa”

Ypox 17. Pewienne sanay

Ypox 18. 3akon Ixoyma — JleHua

Ypox 19. Penienue 3anay
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Ypox 20. Pacuet 3Heprumn, norpebisieMoil GHTOBRNMH 3IEKTPH-
YecKMMM npubopaMu ’

Ypox 21. InexTpuueckut Tok B razax. Monuus. ['posozauura

Ypox 22. MarnHTHOE NoNe MOCTOSHHOTO MarHMTa. MHmyxamns
MarHHTHOTO nons

Ypox 23. I'padpuyeckoe u3oGpaxeHne MATHHTHOTO HOJIA

Ypox 24. Penerne 3anay

Ypox 25. MarrauTHoe none 3emnu H Apyrux mwiaHer ConHeyHolt
cHcreMb. MarauTHoe none Connna

Ypox 26. JlelictBye MarHHTHOIO MoJig HA [POBOJHHUK ¢ TOKOM.
Cuna Amnepa

Yook 27. Peenie 3anay

Ypox 28. DnaexTpoaBHTaTENh NOCTOSHHOIO TOKA

Ypox 29. TIpuHuMN AclicTBHA aMNepMeTPa H BOJIbTMETPA

Ypoxu 30—32. Pemenne 3anau. [ToaroroBka K KOHTpoNbHOH pa-
6ore .

Yporu 33—35. Peaepp yuurens (32 cyeT NPaKTHKyMa o peitre-
HUIO 337a4)

Ypox 36. Kontpoiibhas paGora

Ioypounoe DIANEPOBAHEE N0 TeMe “DiexTpoMarneTHsIM”

Vpox 1. SIBneHHe NEKTPOMATHATHOH HFIYKLIMHA

Ypox 2. JlaGopatopHas paGora 1 “U3syyeHue ARNCHHA 3NEKTPO-
MArHHTHO# MHAYKIIHH”

Ypox 3. 3akoH anexTpoMarHHTHON HHIYKIMH Dapanes

Ypox 4. PelreHne 3anay

Ypox 5. BianMiuoe npespailieHWe NEPEMEHHBX MAarHMTHOIO M
3NEKTPHYECKOTO noJel. SneKTpoMarHUTHLE BoAHK. CKopocTs pac-
TPOCTPaHEHHMS IMEKTPOMATHUTHHX BONH

Ypox 6. CpolicTBa # XapaKTEPHCTHKH 3/ICKTPOMarHMTHLIX BOJIH

Ypox 7. IlIkana 3neKTpOMATHHTHHIX UANyIeHHIt. PaquoBonHm

Ypox 8. UudpakpacHoe HarydyeHHe X

Ypox 9. BunpnMoe HanyueHHne

Ypox 10. VirsrpadHoaeToBOE HATYICHHE

Ypox 11. PEHTTCHOBCKOC HATYHCHHE

Ypox 12. DnexTpoMarHuTHHE HATYYEHHST H3 KOCMOCE

Ypox 13. Cher Kak aNeKTPOMATHHTHAA BOITHA

Ypox 14. 3akon oTpaxeHus cBeta. [locTpoeHne H306paxeHH B
IUTOCKOM 3epKajic -

Ypox 15. 3axoH npesiowienust ceera. [loxazaresn NpenroMIeHHA
cBeta '

Yook 16. NabopatopHas paGota 2 “H3aMepenne moxazatens npe-
JIOMJICHHA CTeKNa”

Ypox 17. Ilonnoe orpaxeHue creta. Xoa nydeil B npuime

Ypoxu 18—19. Pelrenue 3aaay
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Ypox 20. Cobupaoias ¥ paccedBaloinas JIHH3N. PokycHoe pac-
cTosiHHe JUH3N. PopMyiia TOHKOH JIMH3K

Ypoxu 21—22. PeuueHue 3anau

Ypox 23. loctpocHne H306paXKeHHd, 1aBAEMOTO JIHH30H

Ypox 24. la6oparopHas pabora 3 “IlonyueHne usobpaxesuii c
ITOMOIIELIO JIMH3L”

Ypoxu 25—27. Onrrmueckue npuGopnl: doroanmapar, riaas, mymna,
MMKPOCKOII, THH3IOBLIA Tej1ecKon

Ypoxu 28—30. PeaepB yuureysi (3a cuer npakTHKymMa no pellie-
HUIO 33/1a4)

Ypox 31. KouTtpansHasa paGora

Tloypounoe mIaBRpOBAHNE OO Pa3fedy “ATOM R aTOMBOE ap0”

Ypox 1. Ctpoenne aroma. Onur Peaepdopna

Ypox 2. Cocras aroMHoro siipa. U3oronsi. SinepHue cynn

Ypox 3. PagnoakTuBHOCTB

Yook 4. Anvda-, 6era -, rAMMa-HITYYEHHA

Ypok 5. PaguoaxTusHOE 3aIPI3HEHHE

Ypox 6. denenue siaep ypaHa. [emnasa peakius

Ypox 7. SinepHptit peakrop. ATOMHHE JICKTPOCTAHIMHT

Ypox 8. TepMmosnepHue peakuyuy

Ypok 9. PeuieHue zanay

Ypox 10. KontponsHag pabora

Ypoxu 90—93. Otobmaromue 3anaTHs: “OKpyxaolias cpega U
yesoBekK”’

Ypoxu 94—102. IlosTopuTeasro-obobmalommii passen 3a Kype

- OCHOBROH HIKOAM

ano COoNepXRAHMS H YPOBEHb €r0 npeXbabieHH’
INoypouHoe mwiaHposanne y3eOBOro MATEpHAAA

CPEIHAA (IIOJHAS) HIKOJIA
GU3NKA 1 METO/1bl HAYYHOI'O INO3HAHUS

®u3nKka — Hayka O NPHPOLE, Haydaiowas HanGonee obnme U
npocTeifinne cpoficTsa MaTepHayibHOro Mupa. OHa BK1IOYaeT B cebs
KAK fIpONecC NO3HAHMS, TaK H €ro pe3ylbTaT — CYMMY 3HaHHH,
HAKOILIEHHHIX HA NPOTKEHMUH UCTOPHYECKOrO Pa3BUTUs OflecTBa.
Hayynne 3HaHUS nocToaHHO passuBaiores. HayuyHas undpopMauun
MMeeT ONPEAENCHHYIO CTPYKTYPY, OOYCJIOBICHHYIO HAYYHHIM METO-
JloM no3HaHusA. B ocHoBe HayyHHIX 3HAHHH JeXaT (HaKTh ¥ SMITUPH-

! Ucnonk3oRaH MaTepyan M3 KMWIH: YuebHme cTangapTsl wxon Pocchn.
Kiura 2. Matemarnka. EcrectaerroMayqHble apcirumnnl/Tlox pen. B. C. Jlenwe-
ro, H. JI. Huxanzposa, M. H. Jlazytosoi.
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YecKHe 38KOHK, YCTAHOBMCHHEE Ha OCHOBE HAOMOXEeHMI W 3KCIe-
PHMEHTOB. ’

HayyHnle pakTh ¥ 3SMIKpHYEcKMe 3aKOHK BOCHPOH3BOIHMBI M
TIOARAIOTCA NPOBEPKE, OHH ONMMCHBAIOTCS CTPOTHMM SISKIKOM obuie-
NPHUHSATHX NOHATHH ¥ BeHYHH. O00bIIeHHE H CHCTEMATHIAIIUA (ak-
TOB JAI0T OCHOBaHHE I BRABMXEHHA 0GOCHOBAHHONO JIPEANIONO-
XCHHS — THIIOTE3H 0 IPUYUHHOM CBSA3HU siRieHuit. CunoTe3a BRUIBH-
racrca Kak obpasHoe, ynponieHHOE NPEACTaRIeHHe — MOAENb, KO-
TOpas AAET BO3MOXHOCTb OOBACHUTD M3BECTHHE M NPESACKA3ATH ¢lIE
HEH3BEeCTHHIC CROMCTBA H3yIaeMOro 06beKTa Wi ARieHusa. Tunore-
3N MOTYT OLITh BHMpAXEHK B MATEMaTHYECKO U onKcaTebHOHi ¢op-
Max. Ha ocHoBe 3aKkOHOB ¥ MoZieJiedt BHBOASTCA TEOPETHUECKHE Cliek-
cTBMs, ofnanalomme cwioll npeapuacHHst. OIHAKO OHH HYXIAKOTCH
B 3KCNepHMEHTAUILHON npoBepke. CHcreMa GbaKTOB, NOHATHIA, 3aK0-
HOB, MOAeJeH ¢ BNTEKAIOUIMMH M3 HUX CJICACTBUSMH U 9KCIIEPH-
MEHTAIBHHMH NAaHHKMH 06 onpefe/icHHON rpyTine ABIEHHI COCTaB-
JISI0T TeopuIo. CHeTeMaTH3aLMs Y4eOHOIo MaTepyaiia Kypca Ba3MOXHa
HA ocHOBe QYHAAMEHTAILHHIX TEOPH MEXaHMKH, 3JIeKTPOIHHAMK-
KM, MOJICKYJIIDHO-KHHETUYECKOH TEOPHH M HACH KBAaHTOBOM dU3N-
Kku. Beakas teopus uMeeT o6)1acTh M rpaHMI MpUMEHHMocTH. OT-
KPBITHE HOBHX (akToB, KOTOpHE He YKIAANBAIOTCSA B TEOPHIO, CTa-
HOBHMTCA HAYaJIOM HOBOIO [IMK/IA HAYYHOTO NMO3HAHUSA, IPeANOChUI-
Koli coaftanust HoBoM Teopuu. Meton no3saHua B UIUKE ABIACTCS
obpa3noM — mapagMrMoi COBpeMEHHOTO HAYYHOTO MO3HAHHUA. Brna-
ICHHE UM OIUHAKOBO BAXKHO M IS Y4EHOTO-UCCHENOBATENA, U i
YYaILEerocs, OBNaJeBaloUIEro NOCTHXEHHAMM HayKH.

OcHosnwe 3adauu pazdena:

JaTh NPCACTARICHHE O LIMKITHYECCKOM XapaKTepe HAyYHOTO Mno-
3HAHHA ABACHW NPHPOAKI B ICIIOM ¥ €ro 3Tanax: HabmoncHue,
oT60p ¥ 0GOOIEHME YCTAHORMEHHHIX (bakToOB, BRUBHXKCHME MPO-
OneMu, GopMyNIHMpPOBKa THIIOTE3H! (MOLENM), IKCITEPUMEHTAIbHAS
MpoBepKa HHOTE3H U MOMYYeHUE HOBHX GaKTOB, YTOYHCHUE H pa3-
BUTHUEC THIIOTE3H;

O3HAKOMWMTD C T€M, YTO TEOPHS NAET BOIMOXHOCTh HE TOALKO
0ObsACHATD haKTH, ABICHHSA M NPOLCCCH NPUPONR, HO H PEACKA-
3LIBATh XOZ ¥ Pe3yJIbTaThl Hexo‘rdpux NpoNeccoB, HCNONB3OBATD 32~
KOHM HA NpaKTHKE;

TIPOJOJDXHTE O3HAKOMIICHHE C SKCNICPHMCHTANbHMMH METONAMH
HCCIleIOBAaHNA, TIO3BOITIOMIHMHE YCTAaHARNHBATh H3yuaeMbic GakTH
W 3aKOHM; ’

NTPOAOJDKUTL O3HAKOMIIEHHE ¢ 3BoMounel ¢pu3uyeckux Teopuit,
ITyTAMH Pa3sBHTHA PU3MYECKOro ¥ acCTpOHOMHYECKOIO 3HAHUM, MPUH-
LUMNAMH COOTBETCTBUS ¥ JOMONHMTENBHOCTH, MX METONONIOTHYeEC-
Ko#t pyHxumelt.

Yuawuecs, oxaneuearouue cpeonroro (NoaHy10) uiKoay, GosNCHYL:

OIIpCHeNATh KATENOPHIO TOrO HIM KHOro Hay4YHOT'o YTBEPXKICHUS
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B KOHKPETHON curyaumu (taxT, ycraHoBIeHHRHI HaGMIONCHUIMN,
MOHATHE, 3aKOH WIH NMPUHIKII, MOAEAL; TeopeTHYecKHH BHIBOX; pe-
3Y/IbTAT 3KCMICPHMEHTA; TEXHUYECKHE MPUMEHEHHS TCOpMH Ha NpaxK-
THKeE), JeNlaTh PacYeTh M pPeliaTh HECTOXHHE 3a/134H;

3HATh O CYIIECTBOBAHHH O6IacTy U rPaHMIIN PYMEHMMOCTH TO#
HJIN MHOY TEOPUH — HBIOTOHOBRCKON MEXaHHKHM, KIaCCHUYCCKON 3neK-
TPOHHON TEOPHH POBOAUMOCTH, KHHETHIECKOH TEOPHM ra3os;

BBUIBHMTATS THIIOTE3N MUIA OOBACHEHUS ARICHUN HAa OCHOBE HMe-
oumxcs GaKToB, pe3yNbTaTOB HabMOAEHHI H SKCTIEPHMEHTAIBHAIX
HCCIeNoBaAHHH,

YMeTh IUIaHHPOBAaTh H BHIIONHATH 3KCNCPUMEHTATLHRNE HCCIE-
JOB3HMUA AIA MPOBEPKH BRIABHHYTHX FHIIOTE3;

Npesicka3kiBaTh XOA rpaduka 3a npexenaMu TabmMnu pe3yssTa-
TOB HaGmoaeHUIL;

UMeTh NPEACTABICHUSA O NPHUHUHUIE COOTBETCTBHA €ro pojii B
pasBHTHH PH3IHKY;

¢$bopMyTHpORaTh M pelliaTh 33]1a4M, HCIONB3YS U3YUCHHKE SBe-
HHUS ¥ 32KOHH.

JABHXEHHE H CHIIN

OCHOBHOE BHHMAHHE YAEIAETCA NOCTYNATebHOMY ABHXKCHHIO
€O CKOPOCTSIMM, M&JIKIMH 110 CPaBHEHMIO CO CKOPOCTLIO cBeta. Pac-
CMOTpeHHE B3aHMOIEeHCTBHS Tejl, B Pe3Y/IETaTe KOTOPHX HAMEHSIOT-
€Sl CKOPOCTH 3THX T€JI HIH MPOUCXONMT BX AedopMalius.

B xadecTBe OCHOBHHIX MCpP ABIKCHHA Te/l BRHCTYNAIOT KOJXHYC-
CTBO JIBIDKECHUSA M KMHETHUECKAN 3HepruA. Mepamu BiauMoacHcTBIA
TeJ ANIAOTCA CWIA B MOTCHIHANbHAA 3Heprusi. COOTHOWIEHNS MeX-
Ay MepaMM JBUXEHUS W MepaMH B3auMoneficTBust, BHpaxaeMhe
3akoHaMH HeloToHa, 3aKOHAMM COXpAHEHUS] SHEPTUM M HMIYJILCa,
MO3BONKIOT OOBICHUTD K NpexcKasath 0COOCHHOCTH ABHXEHHA B3a-
HMMOIEHCTBYIOIMX TCI.

OcHoenute 300ayu pasdeira:

yrryOnelue 3HaRMH 06 KHEPUMANBHOM CHCTEME OTCYETa, O CH-
JiaX YIIpYTOCTH, CHJIe TPEHHUA, KYJTOHOBCKOH cHNe, cHie AMIepa;

BBEACHUC NPEJCTARNCHHU I 0 HEHHEPUHMATBHOM CUCTEME oTCYeTa,
SACPHBIX cHtax, GyHIAMEHTANBHEX B3AHMOACHCTBHAX (TPaBMTALH -
OHHO®, WIEKTPOMarHHTHOE, CWIbHOE H craboe);

Oo3HaKoMiIeHHe ¢ cwiol, aeficTeyiontel Ha  ABIDKYWHHCS 3apsal
(cwnoit JlopeHua), ¢ MeronaMu HaMepeHus Mace ConHua, TUIGHET;

u3ydeHHe 3akoHoB Kemnnepa, Kynona, I'vka;

O3HAKOMJIEHHE ¢ OBJIACTBHIO MPHMEHMMOCTH KJIacCHIecKoi Me-
XAHUKH, ¢ NMPUHLUHKIOM PaBHONPABHOCTH HHEPUHAIBHEIX CHCTEM
oTcyera;

yrnyGieHue 3HAHKHH O 3aKOHAX COXpaHEHNA MeXaHUYeCKol SHep-
THH ¥ HMITYJIbCA.
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Yuawjuecn, oxaniuearowue cpeomiolo (Noany1o) uony, 0ONNCH:

WUTIOCTPUPOBATh Ha KOHKPETHWX HpHMepaX paBHONpPaBHOCTD
MHEPUHAILHBIX CHCTEM OTCYETa;

NPHMEHATH 3aKOHEI COXPAHEHMSI HMNYJIbCA H IHEPTHH IPH pe-
[HeHUH 3aJaY;

MCNONL3OBATh 3AKOH BCEMMPHOIO TATOTEHHSA ANS OGBACHEHHSN
3aBHCHMOCTH CWIN TSDKECTH OT BRICOTH Hal ILUTaHETol;

3HaTh 00/12CTH H 'PAHHLL IPHMEHHMOCTH HbIOTOHOBCKOH Mexa-
HHKW.

‘

BEIIECTBO

Bewecrso — Bun Matepny, obnagalomeit Maccoit rokos. B o6-
meo6pa3oBaTebHOM 1IKOEe AAIOTCS MpeacTaBnneHHs o6 onBcaHuy
MaKpOCKOITHYECKMX CBOMCTB BELLECTBA Ha OCHOBE MUKPOCKOIMYEC-
KO KAPTHHHI IO CTPOCHH:A. 3HaHHE OCHOBHHLIX TIQNIOXCHH$ aTOMHO-
MOJIEKYJIAPHOTO YYEHMA AAeT BO3MOXHOCTb BHISIBUTb OCOGEHHOCTH
CROMCTB BEllECTHa B PA3IMYHMHX COCTOAHMAX, HAa3oBHE ITEPEXOIH.
UsyyeHue CTpoeHMsI aTOMa M ATOMHOIO fpa MO3BOJSET BHIABUTH
KBAHTOBHH XapakTep Mepexoja MUKPOCHCTEMAl H3 OJHOTO COCTOf-
H¥SA B IPYroe NP UATYYEHHH ¥ NOIMOIEHUY HOTOHOB.

Vyanmecs noJyyajoT NpeACTARNEHKSA O Pa3BUTHH B3IJANOB Ha
JHCKPETHOE CTPOCHHE BEIIECTBA, O MA23MEHHOM COCTOSHMUHM KakK
Haybonee paclipocTpaHEHHOM COCTOSIHMH BelllecTBa Bo BceleHHOH.

OcHoeHuie 3adauu pasdesa:

O3HAKOM/IEHME C TRICHUAMM, MOIIOEHWE M UATYYEHHE CBETA
aTOMaMH; AEpHIE PeaKUMH Je/ICHHA H CHHTE3a;

BBENCHUE TIORATHH ¥ BEJIMYKH: TeMIEepaTypa, CpeaHasa KMHeTH~
YecKkad IHEpTHs TOCTYMATeNBHOIO OBYXKEHMS Y4CTML, TUIA3Ma, Ne-
PHMOQ TOMypacnana, 37iCMEHTapHas YacTHLa;

O3HAKOMJIEHHE C MOJENAMH: WICANTRHEN a3, ce SBPHCTHYECKan
HeHHOCTD, 00oNnoYeYHas W KarnejibHas MOICJM aTOMHOTO S/pa;

O3HaKOMJICHHE C OCHOBHWM YpaBHeHWeM KUHeTHyeckol Teo-
PHMM ra3oB, ¢ YPABHEHHEM COCTOAHHA ra3a, ¢ 3aKOHAMM COXpaHEHHS
ANEKTPUUECKOTO 3apsaia, MAcCOBOTO YHC/IA B ANEPHRIX DeaKlUUsX, ¢
3aKOHOM PaIMOAaXTHBHOIO pacliaja;

H3yyeHHE SMITHPHYECKUX Ma30BHX 3AKOHOB /ISl H3OTPOLECCOB;

MpeICcTABICHHE O ILTA3MEHHOM COCTOAHHM BEUICCTBA KAK HaH-
Bosee pacnpOCTpaHEHHOM COCTOSTHMM BEIHECTBa BO BeeneHHok,

O3HAKOMJIEHHE CO CIIEXTPAILHEM METOIOM aHAIN3a BELLIECTRA ¥
€ro MpUMeHEHHEM;

BBeIeHHE TcMMepaTypHoit mxann KensBHHa, 03HaKOMIIEHUE CO
CBA3BIO TeMnepaTypHux wkan Hemscna n KejapBuna.

Yuawueca, oxanyuearoujiie cpeonion (ROAKRYI0) WKOAY, OaANCHY.

NPHMEHATh OCHOBHOE YPaBHCHHE KHHETHYECKOH Teopuy rasos,
YPaBHEHHC COCTOAHHS HAeaIbHOIO rasa H GopMyiny pacyera cpel-
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Hell KMHETHYECKOW 3HEPIHH NOCTYNATEIHHOIO ABMDKCHMS JacTHL
BellecTBa ¢ TeMIlepaTypol oA pacyera OXHOrO M3 flapaMeTpoB asa
TIPH U3BECTHRIX OCTAJIBHHIX MapaMeTpax;

Haxo[MTh Ha rpaduxax sasucumoctd p(V), p(T) u ¥(T), yuactok ¢
NIOCTOSIHHKIM 3HAYCHMEM TEMIIEPATYPR, HaRIeHUA WiIH obbeMa;

00bACHATL 06pasoBaHye JUHEHYATHIX CHEKTPOB MCIYCKAHHMA U
nogxomeﬂuﬂ aToMa BOAOpOZAa HAa OCHOBE KBAHTOBHIX NpelCTamiie-
HHH;

pewaTh Npocreimme 3334 Ha UCHOAh30BAaHUE 33KOHA PANHO-
aKTHBHOTO pacliana;

BHTIONHATE NEPEBOA 3HAYEHHS TEMIEpaTypH M3 mKaun Llens-
cus B wKany KensBuHa ¥ o6patTHO;

MOKA3KBaTh Ha KOHKPETHOM Mp¥Mepe AliepHO peakiiuy BHITON -
HEHHE 3aKOHOB COXpaHeHHS 3NeKTPHYECKOTO 3apsina H MacCcoBOTO
qHCIa.

HOJIE

B cpenne# oGimeoOpasoBaTenkHON IKOJIE yyalmecs JODKHH yT-~
JNyOUTh MpeACTARICHUS 00 SJICKTPOMArHUTHOM Hojle. DjeKTpoMar-
HHTHOE 10/ OKPYXAET 3JIEKTPHYECKH 3apAKCHHEE YaCTHUR U SB-
JIfEeTCA MOCPEIHUKOM NpH UX Biaumoneiictsuu. [lpu yckoperHOM
JBUXEHHH YaCTHIL CBA3AHHOE ¢ HUMH DIeKTPOMAarHuTHOE 1ojie “oT-
PRIBAETCHA” M CYIECTBYET HE3ABHCUMO OT YACTHL B GOpMeE 3MEKTPO-
MATHHTHRIX BOJIH.

BneKkTpuyecKBe U MAarHUTHBE NMOJ SIBISIOTCS KOMIIOHEHTAMM
€AMHOTO 3ICKTPOMAarHMTHATO MOJA ¥ CBA3AHKI XPYT C IPYTOM: H3Me-
HeHHE BO BPeMEHH 3JIeKTPUYECKOTO 110N BRI3KBAET NOARICHHE Mar-
HHUTHOTO TOJISl, 2 U3MEHEHUE MarHUTHOTO TNOJif MOPOXIACT 3MEK-
TpHYECKoe noJe.

O3HaKOMJIEHME YYallMXCA ¢ BNEKTPOMaTHUTHHMY MOJSMH He-
0bxo MO ISt TOHHMaHUS CBETOBRIX SRICKHH, IPUHLIUIOB TeNe- U
PAagMOCEA3M, CBONCTB 3JMEKTPOMArHUTHRIX BOJIH.

OcHogHue 3a0avu pazdena:

NpPeACTABJICHUE, O SIBICHUSAX ¥ [IPOLECCaX: NCKTPHYECKOM TOKE
B PacTBOpAaxX M PacIulaBax 3JIEKTPOIMTOB, radax, MONYIPOBOIHUKAX,
IU1a3Me, JIEKTPOMarHUTHOM WHIYKIIHY, HHTepdepeHun, audpak-
MY, AMCTIEpCUM H ToNspu3anuu cBera, doroaddexre, 3ddexre
Jomrepa, napHUKoBoM 3¢dexTe;

BBeJIcHHe (PH3MYCCKMX BeIMYUH H IIOHATHI: 31eKTpOMarduTHoe
noJne, JEKTPOMAarHWTHasA BOJIHA, HAMIPSKEHHOCTh H Pa3HOCTH MO-
TEHI[UAJIOB 3/IeKTPUYECKOTO NOJNA, EKTPOABIKYILAA CUna, HHIyK-
UASA MArHUTHOTO 101, KOPNYCKYIAPHO-BOTHOBOW Xyanu3M CBETa,
cBOOOAHKE M BRIHYKICHHEIE JMeKTPOMArHUTHLIE Kotebanus, nepe-
MEHHHIt TOK, $OTOH,;

03HaKOMJIEHHE ¢ 3aKOHAMH ¥ puHIunamy: ¢orodddekra, anex-
TpoMaraHuTHO# MuAykuuu Papages, TPUHHMUIIA OTHOCHTENLHO-
ct™ JiHreiiHa, NPHHIUIIA UHBAPUAHTHOCTH CKOPOCTH CBETa;
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O3HAKOMJIEHHE C NMPHHUMITOM AeHCTBUA MHIYKIIMOHHOIO reHe-
paTopa ¥ 3NCKTPHYECKOrO ABUTATEN.

Yuawueca, oxanuuearouiue cpedniorn (noAxyi0) uikosy, 00axcHoL.

HA3BBaTh YCIIOBUSI BOSHHKHOBEHHS 3JIEKTPOMArHMTHRIX BOJH;

3HaTh, YTO NpPH UHTepdhePeHHHU BOJH oOpa3lyloTca obactu ¢
pasHo# aMuIuTyaol KoneGauuit, npu audpakuun oﬁHameaema
CTPYKTYypa KpaeB TEHU;

OnpenesSTh MOAYJb ¥ HanpapjicHUe CIWIH, AelicTyionieit Ha sex-
TPHYECKHIA 3apsl B NEKTPHYECKOM U MarHHTHOM NOJIAX, :

PacCYHUTRIBATH 3HEPTHIO, IPHOOPETACMYIO WIH TEPAEMYIO ek~
TPHYECKUM 3APANOM NPH MEPEMELUEHHH U3 oIHO# TOYKH NOJIA B
IpyTYIO;

peliaTh 3a0aYM Ha MCMONBIOBAHHE 3aKOHA DJIEKTPOMATHMTHOM
HHIYKUMK, POpMYIT pacuera HampsOKEHHOCTH 3EKTPHUUECKOTO MOJIs,
HHIYKIIMK MaTHUTHOTO ons,

TIPUBOAMTE IIPUMEPHI TIPAKTHYECKONO HCIIONB30BAHMS ABJICHHUA
NEKTPOMArHUTHOR MHIYKIIWH.

DHEPTHUA

B cpenHelt o6meobpazobaresbHON 1KOAE y4allMecs IODKHB
yOEeIUTECA B TOM, YTO 3HEPTUSi — KOJIMYECTBCHHAsA Mepa JABHXeHHSA
W B3aUMOIEHCTBHS BCeX BUAOB MaTepnH. B 3amkHyToOll crcreme 06-
1Iee KOJMYECTBO IHEPIAW OCTaeTCs MOCTOSHHBIM NTpH J06BIX npo-
HCXOMAIIMX B HeH nmpoleccax. HC]’IOJIBOB&HHC 33aKOHa COXpaHCHUA
SHEPrUH MO3BOJIET NPEACKA3KBATD PE3YBTATH HEKOTOPHIX IPHPOI-
HBIX MIPOIIECCOB.

B xiaccyyeckot dusuke sHeprust moOol CHCTEMK! MeHseTCH
HeNPepRBHO YU MOXET NIPUHYMATh MoOkie 3HaUeHUs. DHeprus KBaH~
TOBBX CUCTEM NMPHHUMACT AUCKPECTHRIC 3HAYCHUSI.

OcHosnue 3adawu pasdena:

NpeficTaBieHye O KBAHTOBOM XapaKTepe U3MEHeHUs 3HEpPTrUu
aTOMOB TIPM TIOTJTOIIEHHM M HTyyeHuU ciera, dorodddexre;

O3HAaKOMJIEHHE C YCIIOBMSIMM OCYILUECTBACHHS LIEITHON peakiuu
JCICHUSA U TCPMOSIECPHOMN pPEeaKiluH;

O3HaKOMJICHHE C TEM, YTO TEpMOAAEPHEE PEAKIINH — UCTOUHHK
3HEPrHM 3BE3N;

PACCUMTRIBAHME KOJHYECTBA BHIEIEHHON WIM ITOIVIOWCHHOK
SHEPTUM NPU ATEPHRIX peaKUMsaX XEIeHUS W CHHTE3a;

O3HAKOMJICHHE C NEPBHM M BTOPHM 32KOHAMM TEPMOIHHAMM-
KH, ¢ ¢dopMyIaMK pacyeTa IHEPrMM MIEKTPUYECKOTO ¥ MArHUTHOIO
noneil, C 3aKOHOM B3aMMOCBA3M MAacChl M 3HEPIHH, C YpaBHEHUEM
OfHumitelna 4s $ororddexra;

pellicHHe 3aay Ha HCIIOJb30BAaHUE IIEPBOTO 3aKOHa TePMOIHHA-
MUKM, 3aKOHA2 B3aHMMOCBA3M MAacChl M 3HEPIHU, YPaBHCHUS DUH-
wteina win doroaddexra; GopMyn pacuera SHEPrUH MEXTPAYCC-
KOTO M MarHHTHOTO ToJNel.

49



Vuawuecs, oxanvueaiouue cpedrioio (noaHylo) wKany, GOANCHbL

3HAThL NMPOLECCH, MPOHCXOMAHIHE B aTOMHAIX peakropax, Hasml-
BaTh TOCENOBATENBHOCTL NPpeobpa3loBaHMA IHEPTUUM HA ATOMHEIX
INEKTPOCTAHLHAX;

OOBACHATH KBAHTOBRINM XapaKrep U3MEHEHUA 3HEPIMM B MEKPO-
MHpe Ha MPHMepax ARICHUM IMOIMIOLICHHA H m.ny'{euml cBeTa aTo-
MaMH H ¢oTtosddexra;

PACCYMTHRATE FHEPIHIO MEKTPHIECKONO ¥ MATHMTHOTO Noei,
SHEPTUIO, BRACISIEMYIO WIH NOLIOMaeMyto NPy ALCPHBIX PeaKIUsX,
HCHOJNIB3YyA TabAUIL 3HAYeHU Mace YacTHI, YIACTRYIOIUX B ITUX
peaxinax. N

. BCEJIEHHAA!

Beenernast — cpesia Hainero o6MTaHus B HAKOONBLIMX NPOCTPAH-
CTBEHHO-BpeMEHHBIX Maclurabax. PaspuTtue ripectanieHV o BO3-
HMKHOBEHHU ¥ 9BOMIOLIMH MHPa H O MECTE Y€I0BEKa BO BeeneHHoM
ARNSAETCH OCHOBOMU M HOPMUPOBAZHUA HAYUYHOTO MUPOBO33PEHMSA
YYaIUXCA.

ORJageHHe 3/IeMeHTapHNMK 3HAHUAMY B 06/1aCTH aCTpOHOMUMY,
KOCMOHABTHKH PacliMpsAeT KPYro3op yJalmuxcst, coanaer 6asy u noa-
FOTaBJIMBAET HX K TBOPYECKOMY BOCTIPHATHIO PHIOCODCKO-ITHYEC-
KHX IIpobJieM, NoMoraeT pa3odpaThCa B HCTOPHKO-PETHIMOIHRIX BOTI-
pocax, cnocobcTryer HOpMHUPOBAHHUIO HPABCTBEHHO-3CTETHYECKMX
HOPM H OLCHOK.

O3HaKOMICHHE C POANICHUSAMY 3aKOHOB QHIKKM B pavTHUHBIX
KOCMMYECKMX YCIOBUSAX WUTIOCTPHMPYET BCeOOIIHOCTh 3aKOHOB MPH-
POIH, 3aKpeIlisger yMeHHe UCMONB30BATh UX B IIpAaKTHYECKON Jes-
TENBHOCTH B CAMBX PAITHIHWX OOGNACTAX, HaTpuMep B DH3HKE M
aCTPOHOMUH, B MEUKO-OHOTOrHYECKHMX HCCNENOBAHUAX, B CAyX0ax
BpeMeHH, B HaBHTALHOHHHX ¥ KapTorpaduyeckux pabéorax, B BOIl-
pocax MPUKIaRHON KOCMOHABTHKH, B HHGOPMALIMOHHO-TEJIEKOMMY-
HHKAIHOHHKIX OIpofjieMax.

OcHogHue 3a0a4u paszoena.

ODHMEHTHpPOBAHHE IO 3Be3AHOMY Heby M HAXOKAEGHHE Ha HEM
fipyatliinx 38e3 MU CO3BE3ONN, B KOTOPHIX OHY HAXOJSITCH;

ofBACHEHNE CIENCTBHS CYTOYHOrO BpalleHUs 3eMiTH U ee obpa-
wennst BoXpyr CostHLA (TpUYHHY CMEHK JHS ¥ HOYM, BpeMEH FOxa);

fpeJcTaslieHue O Posi KOCMUYECKHX aIapaToB H HCKyCCTBEH-
HHX CIYTHHXOB 3eMIK B COBPEMEHHON HayKe H IipaKTHYECKOM aes-
TeJIbHOCTH JIoaeH;

O3HAKOMJICHME C UCMONB30BAHHEM (YHAAMEHTANBLHKX 33aKOHOB
u3MKu 11 oFRACHERNA NPHPOTHLIX ABJNEHUN (CONHEIHHIX H JIH-
HBIX 3aTMEHHHA);

! PazpaboraHo cosMecTHO ¢ A. B. 3acobnM B 3. B. KoHOHOBHUEM.
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npeAcTaRaeH’e O CTPYKTYPE M 3BOIIOLUMH Beenenyoi;

O3HAKOMJIEHME ¢ TeM, TTO NIAKTHKH M obpasyeMule MMU CKOII-
JICHHSL — OCHORBHBIE BJIEMEHTH CTPYKTYPH Bcesnennol;

O3HAKOMJIEHHE C TeM, YTO KpacHOe cMellleHHe, Habmonaemoe B
CIeXTpax yaaneHHhX 06beKToB, 06psicHaeTcs 3¢ dexTom Hormnepa u
O3HayaeT paciupeHue BeeneHHof;

O3HAXKOMJICHHE C TEM, YTO PEJIMKTOBOC MANTYyYeHHWeEe CBHIETENb-
cTBYeT o ropauelt daze spomonur BeeneHHoM;

NpeACTarieHKe O COCTaBe U CTPOEHUH Hallel [anakTkH, o Mecte
B Helt CotHe4yHOM CHCTEMHI;

O3HAKOMJICHHE C TEM, uTO 3BE3AB — BaXKHeHIMe 0ObeKTh, B Oc-
HOBHOM ONpene/AioMine XKMHYecKHil cocTal BelecTsa B IPAPONE;

BBEIEHHE OCHOBHHIX X3PaKTEPHCTHK 3BE3J, NIpelesioB BO3IMOX-
HHX X 3HAYSHUHA ¥ B3IaHMOCBA3H MEXIY HUMM;

060CHOBaHHE TOro, 4TO ra3oBHeE 3aKOHH, 3aKOH BCEMUPHOIO
TANOTEHUA, 3HAHUM O AACPHKX peaKluaX NPHMeHATCs 1 obbic-
HeHHd QU3HYECKUX YCIOBHH U MPOLIECCOR B Helpax 3Be3l;

NIpEACTARICHKE O BO3HNKHOBEHHH, HAYAJIBHRX M KOHEYHKIX CTa-
JIUAX SBOJIIOLIHH 3BE3J1;

O3HAKOMJIEHHE ¢ Npupoaoc#t Gnuwkafmeit X HaM 3pe3nn — Con-
HUAa, co cTpoeHHeM ero atMocdepH H HaGTIofacMbLIMU B Helt aKTHB-
HHIMU OBpa3joBaHHAMH (MATHAMH, TPOTyOEpaHHAMH, BCTIRIIIKAMH);

NpeACTABRNICHHEe O HUKIHYECKOM XApaKTepe COJTHEeYHOM akTHB-
HOCTH, COJIHEYHOM BETPE ¥ OCHOBHHX NPOARIEHHNAX COTHEYHO-3eM-
HKIX cBs13elf;

O3HAKOMJIEHH’E C COCTaBOM, NMpKupoxol U newxeHueM tea Con-
HeYyHOH cucTeMBl: TUIAHET M WX CITYTHHMKOB, acTepoHoB, KOMET,
METCOPHHX TEI;. .

O3HAKOMJIEHHE € TEM, YTO BOJHMKHOBEHME ILIAHETHHX CHC-
TEM — 3aKOHOMEPHILif [Tpolece, CBA3aHHBINA ¢ 06pa30BaHUEM U HBO=-
mouue 3pean;

fipeICTARNICHUE O TPACKTOPUAX HCKYCCTBEHHbBIX H €CTECTBEHHRIX
KOCMHYECKHX Tefl, O BAXHEHNINX aCTPOHOMUYEOKHX- HHCTPYMEHTAX
(Ha3eMHEIX H KOCMHYECKHX) H HX BOIMOXHOCTSIX.

Yuauuecs, oxonyusarowue cpedniorn (NOAHYI0) WKoAY, COANCHbE:

MMETh NMpeJICTaRNeHHE O COCTape ¥ CTPYKType Beesnennodt;

3HaTh OCHOBHbIE ACTPOHOMHYECKHE OOBEKTH M CPAaBHUTENbHHE
PacCTOSIHMS 10 HHUX; -

MMeETh NPElICTaBNEHNE O KOCMOJIOTHYECKOM KPACHOM CMEUICHHM
H PENINKTOBOM UANYyYeHHH;

3HaTh pasMephl, COCTaB M CTpocHMe Halel [anakTHXH, MecTo-
nonoxeHue ColHeuHolM cHcTeMbl B [ aNMaKTHKE;

NMOHHMATH PO 3B€31 B 3BOMONHM XHMHYECKOro COCTaBa Bemle-
CTB& B {IPUPOIE; .

3HATh OCHOBHBEIE XapaKTEPHUCTHKM 3BE3A H BXHeHIIHE COOTHO-
MIEHHSA MEXITY HUMH,
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3HaTh HAYANBHEIE U KOHEYHBbIe CTAIUH SBOMOLNH 3Be3l;

3HaTh CTPOEHME COJIHEeYHOl arMocdeph, NMpHPOAY OCHOBHEBIX
aKTUBHKIX oOpaszoBaHu#i, HabGmonaeMux Ha CojlHUE, O WHKIHYEC-
KOM XapakKTepe COJTHEWHOH aKTHBHOCTH, COJTHEYHOM BETPE H OCHOB-
HHIX IPOABJIEHUSX COJTHEUHO-3eMHBIX CBA3CH;

MMeTh NPEICTaARIEHUE O BOBMOXHOCTHAX COBPEMEHHRBIX aCTPOHO-
MHMYECKHX HHCTPYMEHTOB.

OKPYXAIOIIAS CPEIA

Oxpyxamwluasi cpeia — COBOKYHNHOCTh abHOTHYEeCKHX, OMOTH-
YeCKHX M COUHAIBHBIX CPell, COBMECTHO OKA3hIBAIOMIMX BIMSIHHE HA
miopeii. [IpuBHeCeHE B OKPYXAIOIYIO Cpely WIH BOSHUKHOBEHHE B
Heill HOBBIX (PHIHYESCKUX, XMMHICCKHX, HHOOPMAIIHOHHBIX HIK 6HO-
JIOTMYECKMX areHTAB, MPUBOJAIIMX K HETATMBHHM ITOCNIEICTBHAM —
3arpA3HEHUIO OKpYXaiollell cpefnl. 3arpsA3HEeHHEe MOXET BOSHUKATD B
pe3y/IbTaTe ecTeCTBeHHLHX NPUUMH (3AarpA3HEHHUEe MPUPORHOE) B TTOX
BIHAHHEM JeATeJIBHOCTH YeJOBeKa (3arpsA3HECHUE aHTPONOreHHoE).
HpupoaHoe ¥ aHTPONOICHHOE 3arpA3HEHUsA Pa3eNAIOTC Ha QHIH-
geckoe (paanoaKTHBHOE, PATHAIIMOHHOE, CBETOBOE, TEILIOROE, IIy-
MOBO€E, 3JIEKTPOMATHHTHOE), PUINKO-XMMHYECKoe (a3pO30JbHOE),
XHMHAYecKoe (TsKeNNe METAUTH, TIECTHIMIb, OTASILHEIE XHMUYEC-
KHe BelllecTBa U JMIEMEHTH), 6uonoruueckoe (6uoTuyeckoe, MUK-
pobuosiornyeckoe). B cBolo ovepens, 3arpsA3HeHHE OKONO3EMHOTO
HPOCTPAHCTBA, HACEJIEHHHX MECT — 3TO IOCTYTUIEHHe B arMocdep-
HHM} BO3AyX, BONY, MOYBY H OKOJIO3EMHOE INPOCTPaHCTBO GMesoryu-
gecknX, dbusnyeckux H XMMHYECKHX aT€HTOB, HeGIArONpUATHO K3~
MEHSAIOLHX XapaKTepPHCTHKH OKpyXamomlell Yyenoseka cpeabl. YpOBeHS
3arpAsHeHMs KoHTponupyercsa BeamyuHamu [IK (mpegensHo xony-
CTHMasi KOHIteHTpalllsi) — M2KCHMATbHOH KOHIEHTpauMeli BElecTB,
KOTOpasi He OKA3KBAeT BPEAHOIO XeHCTBHA Ha YeNIOBeKa H OKPyXa-
IOINYIO Cpeay B LIEJAOM. .

B mrxone ygaintdecs JOJDKHK ITONYYUTH HPEACTARNEHHAS O (bU3A-
9ecKOM 3arpA3HeHHH OKpyXalomed cpean, mx ucrounukax, IIIK
YPOBHS 3arPA3HEHHUS. JTO MO3BONHT IKOIbHHUKAM:

OUCHUTL BO3NEHCTBHE ECTECTBEHHRIX M HCKYCCTBERHBX IOJICH,
HOHH3UPYIONIMX M3NYJeHUH, PHIHYECKHUX MAPAMETPOB OKPYXalolel
cpebl Ha-3XOpOBbe YeNOBeKa, Ha NOMNEPXKAHHE HOPMAILHBIX YCII0-
BYH XM3HM Ha 3eMie;

MOHATH ($aKTOPHl, ONPEISIMIOILHE YCTORYHBOCTD OKpyXxatonieli
CPedH TUIaHeTH 3eMs.

Ocnosnwe 3adauu pasdeaa:

NpeJCTABJICHHE O TIOCNIEACTBUAX BO3NEHCTBUSA 3BYKOBHX BOJH Ha
3IOPOBbE YENOBEKA H XNBHE OPraHH3MH,

NpeACTaRNEHHE O RIUAHUHE TPABHTALHOHHOIO 10N, €CTECTBEH-
HEHIX M MCKYCCTBEHHBIX 3NIEKTPHYECKHX, MaTHHUTHHIX nojel, 3nek-
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f TPOMarHUTHRIX BOJTH, €CTECTBCHHRIX H HCKYCCTBEHHAIX HOHU3HPYIO-
| WMX HITyYeHHHl Ha 310pOBLE YeNOBEKA W [pYrue XHUBHE Opra-
¢ HU3MH,

03HAKOMJICHUE C MPUMEHEHHEM CHEKTPAIbHOTO aHaIW3a LA
HM3YYEHUS] OKPYXKalouIeH Cpeanl;

O3HAaKOMJICHHE C MapaMeTpaMH, BIUMIOIIUMH Ha YCTOHYHBOCTD
OKpyxarolleil cpein IUIaHeTH 3emiist (CpeqHerofoBas TEMIIEPATYpa
arMocdepnl, CKOPOCTh BPALEHHA IUIAHETH, CPEAHEeroioBas Biax-
HOCTh BO3[yXa, OCBEWIEHHOCTB, TA30BHK cocTaB atMocdephl, rpa-
BHMTALIHOHHOE H 2JIEKTPOMATHUTHOE TIONA, KOCMHYECKOEe UITYHEHHe
M Ip.);

: LIEJIOCTHOE TpeicTaBNeHye 0 pobieMe SHEPreTHKH Ha r1obans-
& HOM, PETHOHAIbHOM U JIOKAJILHOM YPOBHSIX (TeTUTosHebreTnka, rum-
 POHEPTETHK, sAepHasT SHEPIeTHKA), O MYTAX CHUWDKEHUS HeXena-
TEJILHOTO BOAMENCTBHSA SHEPIETHYCCKHX YCTAHOBOK Ha OKPYXAIOILy1o
ay;
O3HAKOMJIEHHE C aJbTepHATHBHOH 3HepreTHKON (Mcmonb3oBa-
HIe BO3OOHORMACMBIX HCTOYHHKOB 3HEPIHH, TeJIHO3HEPIEeTHKA, reo-
epMAJTEHAsE SHEPIETHKA, BETPOIHEPreTHKA, HCIONB30BAHUE 3HEp-
M OKeaHaz, OMO3HEpreTuKa), ¢ BOIMOXHOCTAMM SHEPICTHKH JUISA
EpelllcHHS npoﬁ.neM TIPHPOAOIIONE30BAHMS;
TNpeACTaRIeHHE O KPYroBopoTe XMMHYECKHMX ICMCHTOB, rasa,
JbUTH M npecOpasoBaHuy sHEPrud Bo BeeneHHoi, 0 ponu 030HOBO-
FH0 cJlosi B coXxpaHeHHH GHocdepH 3eMH.
Wuawueca, oxanuuearouie cpedrrorw (RaARYI0) WKOAY, QOANCH:
NPUBOAUTE TPHMEPH SKOJIOTHYECKUX rocencTBuit patorw JABC,
EXYEIUIOBLIX, aTOMHBIX U THIXPO3JIEKTPOCTAHLIHIA;
£ TPUBOAMTH NIpUMEPH! BIMSHUS eCTECTBEHHBIX U MCKYCCTBEHHBIX
FOIEKTPOMATHUTHHIX TIONIei (BOJIH), HOHUIUPYIOLIMX HITyYEHHH Ha
JITOPOBLE e/IOBEKA;
" 0BOCHOBRIBATH YHHKANBHOCTD (hH3UUYECKUX YCJIOBHUI Ha 3emne Uts
-BOSHUKHOBCHHUS H PA3BUTHS XH3HU.

- P TID

X xinace
(170 1, 5 9 B Hepeto wiu 136 4, 4 4 B Hegemo)

Ionpo-ihoe IUIAHHpOBAHEE BO paineny “Mexannxa”

Ypox 1. Duanka. AcTpoHOMHA. OKpYXaIOIIHK MUD. d>u3mec1cnc
NapaMeTpbl, XapaxTepu3ylolue MUp

Ypok 2. Mexanunyeckoe ABuxXeHne. MatepuanbHas Touka. MHep-
- HHAIbHEIE 4 HEWMHEPHHABHEE CHCTEMH OTCYeTa

Vpox 3. TlpuHuunn orHocuTensHocty [anmnes u DiiHuiTeliHa

Ypox 4. [IpocTpaHCTBO M BpEMS B CTIEHHANTBHON TEOPHH OTHOCH-
" TeJIBHOCTH

Ypox 5. PaBHOMEpHOE NPAMONIMHEIHOE ABHXEHHE
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Ypox 6. PeilieHue 3a1au Ha pABHOMEPHOE ABHXCHHE

Ypox 7. PaBHOYCKOpeHHO® NIPAMOJHHETHOE ABIDKEHHUE

Ypox 8. Peiliense 3a1a4 Ha PAaBHOYCKOPEHHOE TIPSMOIHHEHHOE
JABUKEHHE

Ypox 9. KpuBonuHeitHoe aBUXeHHE

- Vpok 10. PemeHue aanay

Ypox 11. [IpvkeHue nox nelcTBueM Heckoiaskux cHi. [TocTyna-
TEJIbHOC NBHOKEHHE TBEPAOTO TeJia

Ypox 12. BpaiuarensHoe JBHXEHHE TBEPROrO Tejia

Ypox 13. 3aKOH BceMMPHOTO TsroreHus. I paBHTAaLHOHHAS [TOCTO-
sIHHad W cIIocobbl ee U3MEpPEHHSA )

Ypox 14. I'papMTaUHOHHOE Nane, coaxapacMoe ceprHIecKH-CHM-
METPHYHEM TEIOM

Ypox 15. 3aBHCHMOCTb CHJIBI TAXECTH OT BBICOTHl Han 3emnelt

Ypox 16. Perrenue 3anaq

Ypox 17. Ceoboaroe nanenue tes. Peiiende 3anay

Ypox 18. Jla6opatopHas pa6ora | “Hameperne ycKopeHus: CBO-
601H0r0 NMajeHus ¢ NOMOIIbIO MAATHHKA

Ypox 19. IBuxenue Tena, GpOLIeHHOIO NOPH3OHTANBHO

Ypox 20. JIabopatopHas paGora 2 “H3yyeHHe nBUXKeHHs Tena,
6pOIEHHOrO FOPH3OHTANEHO™ .

Ypok 21. Peusenine 3anay

Ypox 22. JIBuxenme Tena, OpoumieHHOro noa yrnoM X ropu-
30HTY

Ypox 23. Pemrenue 3anay

Ypox 24. 3akonn HsioToHa. [Ipumenenue 3akoHos HeioTOHA X
JBHXEHHNIO MAaTEPUATLHOM TOYKH IO OKPYXHOCTH

Ypox 25. IpickeHMe MCKYCCTBEHHBIX CITYTHHKOB. PacueT mepBokt
KOCMMUECKOH CKOPOCTH

Ypok 26. Ctpykrypa 1 Macwutabuy ConHewHON cHCTeMBl. 3aKOH M
Kermnepa

Ypox 27. OpOHTH TIITaHET, KOMET, acTepoHIoB. TpaexTopuu xBu-
XCHHS Te MoJ ACHCTBHEM I'PaBHTALIMU _

Ypok 28. PeiieHHe 3a1a4 Ha"npHMeHeHHe 3aKoHOR HuioToHa

Ypok 29. 3aKoHK coxpaHEeHHMS B MexaHuke. UMIysbe Tena M M-
IYJILC CWIH. 3aKOH COXpaHeHHs MMITy/bca

Ypox 30. PemieHHe 3a/1a4 Ha 3aKOH COXPAaHEHUSA MMIYJIbCA

Ypox 31. KuHeTHuYecKas 3HEprus Tejla M CBA3b ee MIPUPAILEHHUA ¢
paGoToil MPHIOXEHHNX K HEMY CHJE

Ypox 32. NaGopatophas pabora 3 “CpasHenue paGorel cui H
M3MEHEHHA KHHETHYECKON 3HEPruH Tesa”

Yook 33. TloTeHnanbHas 3Heprus B ONHOPOJHOM H cepudec-
KH-CHMMETPHYHOM IT0/1€ IPABHTAIMOKHBIX CHII

JYpox 34. IloTeHLMaNbHAA PHEPIVA yrpyroaegopMHpOBAHHOTO
Tena

Ypox 35. 3aKoH COXpaHEHHs MEXAHHYECKON 3HepruH
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’ Ypox 36. Peutenue 3ana4 Ha 3aKOHH COXpPaHCHMS HUMIYNLCA M
¢ MexaHUYeCcKO} 3Hepruu
. Ypox 37. PaBHosecue Te. CTaTHKa TBEpIOro Tea. Mouem cHa
" OTHOCHTE/IbHO OCH BpanieHus. ITpaswio MoMeHTOB
Ypor 38. JlaboparopHas paGora 4 “M3yyeHHe paBHOBECHA Ted
noj ge#cTBHEM HECKOJbKUX cHr”
Ypox 39. [aBnenue XHUAKOCTH Ha IHO ¥ CTEHKH cocyla. 3aKOH
ApxuMena
Ypox 40. 3aBUcHMOCTB JaBNeHHs XUIKOCTH U ra3a 0T CKOPOCTH
TEYCHUSA
Ypox 41. Mcxanuqccxuc Kone6anus u ponHbl. KonebarenbHoe
aBuxeHue. CpobonHkle KonebaHug. XapaKTepMCTHKY KoleOaHu i
¢ Ypok 42. Marematudeckuit (HUTAHON) U NPYXXKUBHBIH MAITHUKH
; Ypox 43. BunyxaeHHHe KojebaHHa. 3aTyxawolue KojebaHus.
i MexaHHueCKHil pe30HaHC
‘ Ypox 44. Tynscauus 3sean (uedenn). Peiienue 3anaq
‘ Ypox 45. Bonnosrie npoueccH. [TonepeyHule ¥ npoaoibHEIE BOJ-
§. HBl. X2paKTepUCTUKH BOJIH
Ypox 46. Unrepdepenuna pors. [Tpununn INotirenca
Ypox 47. Indpaxuus soaH
Ypok 48. 3syKoBEIEC BOTHH. OnpeieficHue CKOPOCTH PacipocTpa-
FHECHUS 3BYKOBHX BOMH. YXO KaK NPMEeMHUK 3ByKa
¥ Ypox49. KoneGatenpHble M BOJTHOBME NPONECCH B OKPYXalomed
gcpene. Ceitcmureckue xonebanus. HecnegoraHue CTpoOeHHsT 3eMITH 1
IUIaHET C UCTIONBE30BAHUEM CEHCMHUYECKUX KaleOaHul
Ypok 50. Pemtenue 3anay
Ypoxu51—55. Pesepp yuntesisi. [IpaxTHkyM no pelueHuio 3ana4
Ypox 56. KourponsHaa paGora

Ioypounoe nnaAWpoOBaHME IO pazneny
“Monexyinpuas GUINKA B TEPMOAMHAMUEA”

Ypox 1. MonekynspHo-KHHETHUYECKHUH (CTATHCTUYECKHIT) B Tep-
¢ MOIMHAMHYECKHH MeToIH ¥3yyeHUs BeilecTBa. OcobeHHOCTU ABM-
% XeHMS YaCTHL B ra3aX, XHAKOCTAX ¥ TBEPALIX TeJlaX
: Ypox 2. chmmm XapakTepHu3yolye YyacTHLbL BEIECTBa
_ Yook 3. l'locrosmﬂaﬂ Aroranpo. KonuuecTso peiecTna
& Ypox 4. TeruioBoe pasHOBecue. PemeHue 3anay 7
v Ypox 5. UneannAuii ra3. OCHOBHOE YpaBHEHME KMHETHIECKOMH
TEOpUM raza )
Ypox 6. TemniepaTtypa — Mepa cpellHell KHHETHYECKON SHEpPIHH
| Xa0THYECKOTO ABMXCHMA YacTHIL. AGCOMIOTHAs HIKANA TEMICPaTyp U
wxana Henscus
Ypox 7. Temneparypa H xu3nb. Temneparypa u desioBek. Temiie-
. paTypa 3BE3]l U MEX3BE3THOTO rasa
Ypox 8. PeiieHue 3anay

I
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Ypox 9. YpaBHeHUE COCTOSIHHST HACATLHOIO ra3a

Ypox 10. U3orepMHyecKHi nipoliece 1 tro rpaduyeckoe usobpa-
XKeHHE

Ypox 11. N306apRuit npouecc U ero rpaduyeckoe u306pa-
KeHue

Ypox 12. H3aoxopHhil rpoliecc U ero rpadudeckoe ¥obpaxeHne

Ypox 13. JlaGopaTopHas pabota “HayueHue oqHoro ua nionpo-
11leccoB B rase”

Ypoxu 14, 15. ConHue — 3Be3[a, COCTOAIIAA U3 MAEANBHOIO
rasa

Ypox 16. PaboTa npu H3mMeHeHHH obbeMa rasa

Ypok 17. BAyTpeHHss 3Heprua HACATHHOTO ra3a

Ypox 18. IlepBulit 3aKOH TEPMOXHHAMHKH

Ypok 19. IlpuMeHeH e NEPBOTO 3aKOHA TEPMOANHAMAKH K K30-
TEPMUYECKOMY NpoLEccy

Ypox 20. IpuMeHERNE NEPBOTO 3aKOHA TEPMOAMHAMHKY K M30-
fapHoMy Tpolleccy

Ypox 21. IlprMeHenne NEPBOrO 32KOHa TepMOAHHAMHUKH K H30-
XOPHOMY TIpoLeccy

Ypox 22. AauaGamHniit nponecc. [IpuMeHeHHe neproro 3akoHa
TEpMOITHHAMMKHY K alnabarHoMy npoueccy

Ypox 23. HeobpaTHMOCTh TEILUIOBRIX IPOLIECCOB

Ypoxu 24 —25. Bropoii 3aKOH TepMOAMHAMHKH

Ypox 26. [TpyruMT AefiCTBAA UMKITHYECKOTO TEILIOBOIO ABMraTe-
Js. [uxor KapHo

Ypor 27. KI1JI TernoBrix apuratesieli 4 ero MaKCUMalhHOE 3HA-
4eHUe

YVpoxu 28—34. Pesepn yuurens. [IpakTUKyM 110 pelicHHIO 33124
Ypox 35. Konrponshad pabora

Iloypousoe nianuposalhe N0 pazieny
“DaeKTpoAHAMAKA”

Ypox 1. DnexTpocTaTHyecghe ABJACHHA B IpupoOae. DnekTpocTa-
TUyecKoe none. HanpsokeHHOCTE 3JeKTPOCTaTHYECKOrO MMOJIS

Ypox 2. ToreHunan 3NeKTpocTaTHYECKOTO N0

Yook 3. [Ipunnun cynepno3uiuy none

Ypox 4. Pemenne 3anay

Ypox 5. Pa6ota 3mexTpuyecKoro nossi no nepeMeIneHnIo 3apaja.
[ToTeHUUANEHOCTD 3NEKTPOCTATHUECKONO OIS

Ypox 6. Paznocth moreHumanoB. U3MepeHHe pasHOCTH NOTEH-
UH1aioB

Ypox 7. [IpoBOXHUKH B INIEKTPOCTATHICCKOM MONE

Ypox 8. SnexrpoeMKocTs NpOBOAHKKA. KoHeHCaTOpH

Ypox 9. NocnenosaTenbHoe H MapaLleNIbHOE COCTHHEHHE KOH-
JIEHCATOpOB

Ypox 10. DHepTHs 3MEKTPUUECKOTO IO 3apSDKEHHOTO KOHACH-
caropa
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Ypox 11. Pemierine 3anaq
Ypoxu 12—13. I3neKTPHKH B 3NEKTPOCTATHUECKOM I1ofle. Dek-
} rpuyeckuii anmons. Tlonspusauus msnekrpukos. [TonspHbie v He-
’ IOJSIPHEIE TU3IEKTPUKH. JU3/IeKTPHYECKas MPOHKIIAEMOCTh Bellie-
CTBa
Ypox 14. Pemtenue 3anay. KpaTkoBpeMeHHasi KOHTpoJbHas
pabora
Ypox 15. TlocTosuupiit 3mexTpuyecknit Tox. UCTOUHUKH TOKA.
DIeXTPONBHXKYLLAS CMNa UCTOYHHKA TOKA
Ypox 16. 3akos OMa a0 nosiHoH 1enu
Ypox 17. JlaGopatopHas pabora | “ Hsmepennc DIC 1 BHYTpeH-
; HETO COMPOTHRACHHUS MCTOYHHKA ToKa”
£ Ypox 18. PapetRnennnie uen. lparuna Kupxroga
Ypox 19, Peiuenue 3anay
E:  Ypox 20. MarauTHOE ojie MOCTOSHHBIX TOKOB. Buxpesoit xapak-
2Pep MArHUTHOTO ONIfA, N0 HeNOTEHRUAILHOCTE
Ypoi21. [fefictBre MarHHTHOIO NOJA HA JBMKylumitest 3apsaa. Crita
opecHUa
¥ Ypox 22. MarHuTHEIe cBOIiCTBa BelecTBa. MarHuTHLIe N 3BE3,
BLIaHET, MEX3BE3THOW cpeabl
g Ypox 23. DrnexTpoMarHuTHaA HHAYKLMSA. MarHUTHBIH nOTOK. 3a-
KOH 3/716KTPOMATHUTHOH MHAYKUMH
b Ypok 24. JIaGopaTopHasx pabora 2 “Usyyenue grIEHUS SNEKTPO-
$ArHHTHON MHIYXDUHK”
9 Ypox 25. S[C vHAYKXIMH B ABIKYLIMXCS B MATHUTHOM I10JI¢ TIpo-
RORHHKAX
. Vpox 26. Camourmykuust. UHIYKTUBHOCTS
& Vpox 27. Dueprus MarHuTHoro nonst. Pewenue 3anay
Ypox 28. Peniense 3anay
Y. Ypox 29. Buxpepoe aiekrpuieckoe noyie. Ucnons3oBaHue Buxpe-
X nojied B TEXHUKE U OHITY
®-  Ypox 30. Dnekrpuyeckuil TOK B pasMYHBIX cpefiax. DnekTpuiec-
PkHI TOK B MeTajiax
. Vpox 31. 3aBHCHMOCTb COMPOTURICHUA NPOBOJHUKA OT TEMNEpa-
Typh. CBEpXIIpOBOAMMOCTD
Ypox 32. DnexTpryecKut TOK B noxyrpoBogHukax. CobcTBeHHAR
H NpUMeECH2s TIPOBOOAUMOCTb
Ypox 33. p — n - Hepexopn. NonynposogHUKORRE 3neMeHTH. Tep-
-MUCTOPH U (HOTOPE3NCTOPH .
Ypox 34. OnexTpHuecKkwil TOK B BakyyMe. TepMO3JIEKTpOHHast
IMUCCHSA
Ypox 35. DneKTpOHHO-Ty4eBas Tpyoxa. BJiempo;mo OOTHYECKHH
pco6pasonam1m
Ypox 36. DnexTprueckuil TOX B pacTBOpaX M paciiaBax JeKTpo-
B. 32KOH VIEKTPOJIH3A
.Vpox 37. Jlabopatopuas pabora 3 “UsmepeHHe sapana aviek-

gvona
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Ypox 38. Onexrpuueckuii Tok B razax. HecamocrosTensHut u
CaMOCTOATENbHBI pazpsaaN ¥ NX NpHMeHEHHe

Ypox 39. Uoumzauusa raza. [Tousite o mnasMe. CBONCTBA IUIa3Mbl

Ypox 40. IBuXxeHHKe TUIa3MBl B MATHUTHOM o7 3emiu. Paaua-
LHOHHRI nosc 3emau

Ypox 41. IloHaTHE BMOPOXEHHOCTH TONA B MEXIUIAHETHHHA H
Mex3Be3H i razm. O3oHoBHI cioff B atMocdepe 3emin

Ypoxu 42—44. IpaxTHKyM 110 pellICHHIO 33134

Ypox 45. Kontponbuas paGora

Tloypounoe wianHpoBan®e No pasaeny
“Ipupona Tea Cosmednoii cucreMsl”

Ypox 1. ComHeyHas cHcTeMa ~ KOMILJIEKC Tell, HMEIoLHX obiliee

MPOUCXOXIEHHUE
’ Ypox 2. 3emns kak IwaHera. BHyTpeHHee cTpoeHue 3eMiiu

Yook 3. Crpoenue 3eMHoilf aTMochephi, H3IMEHEHHE ee CBOUCTB C
BHCOTOMH {

Ypox 4. Marautocdepa 3eMnu, ee B3aUMOREHCTRHE C COMHEY-
HHM BETPOM

Ypox 5. Jlyna. OcofeHHOCTH ee IPUpPONKI

Ypoxu6—17. TLiaeTt 3eMHoOM rpynani. CTpyKTypa noBepxHocTeit
wiaHeT. OcoGe HHOCTH (PM3HYECKHUX MPOLECCOB B HX aTMocdepax

Ypoxu 8—9. ITnaneTH-ruranT. OcobeHHOCTH HX PU3NYECKOit
nprpoan. Kosbha miaHeT-ruraHToB

Ypox 10. KomeTri. Acteponnnl

Vpox 11. MereopuTHOE BelIECTBO

Ypok 12. Bunagesue METEOPHOTO BELIECTBA HA 3emmo. Kocmu-
yeckasi “6oMGapANpoBKa” IUIaHET M UX CIIYTHHKOB

Ypox 13. Bospact tes CoHeunoit cucremal. CoBpeMeHHbIE TTPel-
CTaBACHHUA o npoucxoxaenuu ComHedHol cuc'rcmu

Ypoxu 14—15. PeaepB yunrens

Ypoxu 152—166. Jla6oparopHmit MpaKTHKYM

Ypoxu 167—170. Peseps yuurens

XI xnacc

Iloypounoe miaARHpOBARHE OO pa3neay
“DJieKTPOMATHATHRIE KOJcOaNME H BOAHEL.
Boanonas onTHKA ¥ CBETOBLIC KBAHTRI”

Ypox 1. DnexTpoMarHuTHHE KoiicGaHus. KoneGareapHuI KOHTYP.
Ipoueccrl, MpoUCXOAAILKE B KONEGATENbHOM KOHTYpe

Ypok 2. Croboannle XonebaHus B KonebateIbHOM KOHTYpe

Ypox 3. BunyxaeHHbte Koebanna. Pezonac B koje6aresibHoM
KoHTYype

Ypox 4. PemicHue 3aga4

58



Ypox 5. lepeMeHHREIN aNIeKTPHYECKH H TOK

Ypok 6. I'enepaTop NepeMeHHOYO TOKA

Ypox 7. IlepeMeHHHIt TOK 8 UCMH € aKTUBHLIM CONPOTHBICHHEM

" Ypoi 8. TlepeMeHHRIf TOK B LIENH C EMKOCTHRIM COITPOTHRIEHHEM

s Ypor 9. llepeMeHHEI TOK B LieNMH ¢ HHAYKTHBHMM CONIPOTHRIE-
HHEM

Ypox 10. [deitctryiomee 3HAYeHHe CUTH TOKA ¥ Haﬂpﬂ)l(CHHSl
MOUHOCTE B HeNY MEPEMEHHOTO TOKA -

Ypox 11. Peiuenue 3agay

Ypox 12. IpuHuun aefctaust tpanchopMmaropa. Iepenaya sjiek-
TPO3HEPINH
¢ Vpox 13. Petnenue 3aga4. KpaTkoBpeMeHHad KOHTpoJIbHas pabora
E  Ypox 14. ianyuyenne a3eKTPOMarHUTHHIX BosiH. CIIEKTp 2/1eKTpo-
ByarnuTHrX HaryyeHuit. [1poapaunocts atTMocdeptr ang ManydeHHH
BAUIMYHHX JUIMH BoJH (YactoT). KocMuueckoe pamHoHanyYyeHHe.
A OBOTHE H YeTOBEK
%, Ypox 15. Berymmas aneKTpoMaruuTHas BoTHa. CBOMCTBA 3IEKTPO-

BTHUTHLIX BOMH

. Ypox 16. OcHOBHBIE IPHHUMIIBL PaiHOCBA3H. Moxyasauus u ne-
BXTUpPOBAHKE 3NEKTPOMATHUTHEIX BOJTH
£ Ypox 17. Ilpunuun paboTu panryonpreMHArKa. Paguonokanus
. Ypox 18. MHTepdeperniusa 3eKTPOMarHUTHHIX BONH. YCIOBMS
MEPCHTHOCTH
8 JYpox 19. DxcniepUMEHTATLHBIE METOIB HA6MIONEHMA MHTepde-
BHIIWM CBETOBRIX BOJH .
¥ Ypox 20. [IpuMeHeHie TRNCHUA umep@epennuu Paguorenecko-
1 1 paauounHTepdepOMeTpH
i Ypox 21. Indpakumsa CBETOBHX BOJNH. HpHMeHeHne npUHIITA
Botircrica — Operens 419 oobsicHeHNA AMPAKIIMK CBeTa
B Ypox 22. JlaboparopHasa paGora “HabmogeHue uHTepdepeHIUH
| indpaxuuu ceera”
Ypox 23. KudpakumoHHas peurerka
Ypok 24. Pemienne 3agaq
%‘* Ypox 25. PemeHue 3amaq
n

Vox 26. IndpakiuMoHHBIY Npenelt KauecTsa H3o6paxeHusa. Boms-
He TenecKomnhl. BoaMoXHocTH HaGmiogeHus cnabux obbek1oB

Ypox 27. [Nonepeyroctb ceToBbiX BoNH. [Tongpusauns ceeta

Yook 28. Jucrepcus ceeTa

Ypox 29. ®oroaddexr U ero 3aKOHHN

YVpox 30. Pemtenne 3agayq

Ypok 31. Pemsenne 3anay

Ypox 32. Tpumenesine borosddexra

Ypox 33. KeaHTH cBeta. Poton

Ypox 34. DHeprus u uMIynsc GoToHa

Ypox 35. Perienue 3agay

Ypox 36. Pemrenune 3anay
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Yook 37. KopnycKynsipHO-BONTHOBOH AyajiM3M CBETA

Ypox 38. larnenne crera

Ypox 39. I'maz u cBoicTBa cBeta. MekyccTrenHpe IPUEMHUKH
CBETa ¥ MX YYBCTBUTENBHOCTE

Ypoxu 40—44. [1paKTHKYM 110 pellieHUI0 3aaa4d

Ypox 45. Kontpoabras pabora

Hoyposioe nnanuposaane no pazgexy
“AToM M aTOMHOE 3ApO0”

Ypox 1. Onnitel Peaepdopia o 30HIHPOBAHHIO aTOMOB albha-
yacTuiiamMiy. TinaHeTapHas MOJESTh CTPOEHUS aToMa
5 Ypok 2. KBaRTOBHE NMocTynark Bopa. MOﬂCJ'[b aToMa BOLOPOA 110

opy

Ypok 3. UanyyeHue U MOTJIOLICHHE CBETa aTOMAMH

Ypox 4. Criexrp. chpcpmnﬂbm ciextp. CneKTphl HCIYCKaHUA U
norioueHus

Ypox 5. Jla6opa'mpﬂaa pabora | “Haﬁmoneuue CIVIOLIHOIO M
JIMHe{UaToro crekrpon”

Ypox 6. Petuenme 3anay .

Ypox 7. CniexTpaZibHHH aHAIY3 U €10 MPHMEHEHME JUIA H3YYeHHSA
oKpyxaiolllelf cpenn. CieKTpaJIbHLC annapaTh

Ypox 8. Cocras aToMHOTO sinpa. Moznenu atToMHOro sipa

Ypok 9. CBsisb MacChl M SHepruu. JHeprusi CBA3M aTOMHLIX SAep

Ypox 10. Pelienue 3anay

Ypox 11. EcrecTBeHHasi H MCKYCCTBEHHAA palMOAKTHBHOCTb. 3a-
KOH paJJHOAKTHBHOTQ pacnaja

Ypox 12. PemieHue 3anay Ha 3aKoH pagHOAKTHBHOTO pacmaja

Ypox 13. [lenenue anep ypaHa. Llemtas snepHaa peakuus. Ilpo-
HeccH, IPONCXOIALINE B ATOMHOM PEaKTope

Ypox 14. Pemeﬂue 337124 Ha 3HepreTuvecKuit nuxon ANEPHBIX
peakuU i

Ypox 15. TepMosizepHHE PeaKIIHU

Ypok 16. JxcniepHMEHTATBHBIE METOAB PETHCTPALHH 3AeMEHTap-
HBIX YACTHII B MOHU3UPYIONHX nanydeHut. CueTuuk [eifrepa

Ypox 17. Kamepa Buiincona. IlysnpbkoBas xaMepa. PoToamysis-
CHOHHH{t MeTOox

Ypox 18. JlaboparopHas paGora 2 “H3ydyeHHe TpeKOB 3apAkeH-
HRIX YaCTHLL 110 TOTOBHM doTorpadusm™

Ypox 19. SneMmeHTapHHE YaCTHLH ¥ HX CBoOCTBA

Ypox 20. B3auMHBIe NIpeBpaILCHAST YaCTHLL

Ypox 21. Konrponsnas pabora

TloypouHoe ILIAHEPOBARHE IO PAIICAY
“Coamne, 3pe3AM B MEX3BE3ANAN Cpena”

Ypox 1. O6urasa xapakrepucruka Conrna
Ypox 2. ComHue; ero pnsmieckad NpUposa U HITy4YeHHne



Ypox 3. BHyTpeHHee CTpOCHHE H UCTOYHHKY 3HepruM ColHua
Ypok 4. SBnenns ¥ npouneccH B cosHeyHol aTMocdepe
Yook 5. ConHeyHan akTHBHOCTS; €€ BJIMSTHHE Ha YCJIOBUA B MEX-
¥ TUIAaHETHOM TPOCTPAHCTBE M Ha IviaHeTax. Co/IHETHO-3eMHRE CBA3H
" Ypox 6. 3se3gH. Onpenenexue paccTosHUH K0 3BeaN: MeToa na-
: pajuiakca
Ypox 7. PazHooGpa3ue ¢pU3HYeCKHX XapaKTEPUCTHK 3Be3
Ypox 8. 3Be3nn, cOCTOAUME H3 HAEAIHHOTO ra3a
Ypok 9. BrpoxaeHHRIe H HEHTPOHHMIE 3Be3Nbl, X HabMoaeMble
cBoficTBa
§ Ypox 10. [Tynscaput
;. Ypox 11. [lepeMeHHbBIe 3Be30R
Ypox 12. HecTannoHapHKe 3Be3/ibl. B3pEIBH CBEPXHOBHIX 3B€3]L
Ypox 13. TecHnle ABOHHNE 3BE3AK
Ypox 14. TasonnuteBas Mex3Be3aHad cpena. CrnieKTp HITydeHUs
PKIREINHON Cpellbl U OCOGEHHOCTH €€ COCTORHUA
Ypox 15. BaauMocBa3b 3830 U MeX3Be3qHOM cpeanl
b, Ypox 16. T'a30BHe TYMaHHOCTH
- Vpox 17. 3BeanHbIC CKOIUICHUSA B BO3PAcT 383/
. Ypox 18. PoxzacHHWe, pasBUTHE W KOHEYHNE CTaAHH SBOMICUHMH

B Yook 19. Tnaners! ypyrux 38e3n. XHMHdecKasi SBOSONHMS BeiLie-
fBa Bo Beenennoit
. Ypox 20. CucreMataauus u obobuieHHe MaTepHaa

TloypoYRoe IWIAHMPOBAARE IO PA3AEAY
“Bcenennas H ee 3poonpa”

Ypox 1. [IBinkeHue 3831 B IPOCTPAHCTBE
Ypox 2. Crpoenue H cTpykTypa [anmaktuxu
Ypox 3. ipyTHe ralaKTUKK H MX XapaKTepUCTHKU
Ypox 4. Kgazapul. [IpocTpaHcTBeHHO-BpeMEeHHRIE MaciiTabu Bee-
EEHHOIM

s Vpox 5. KpacHoe cMewteHite. Paciunpenue BeenenHolt
F’ - Ypox 6. Penxronoe uanyuenne. KpynnoMacurrabHasi cTpykTypa
: Bcaneﬂnoﬁ
Ypox 7. Dsomouuda BeesreHHoO! U ee cTaguu
Ypoxu 8—9. KocMonorus u dpu3nka 37eMeHTApHBIX YaCTHIL
Ypox 10. Cucrematuaaius 1 obobiueHne MaTepyana
Ypoxu 97—98. Obobmalomue 3anaTHg: POH3nyeckas KapTHHA
pa — OT 3JIEMEHTAPHKIX YACTHI{ JO NANEKHX ranakTHK. EAMHCTBO
H3KYECKHUX 3axoHOB. Ku3Hb 8o BeenerHo#. YHHKaNbHOCTD GH3K-
KHX YCTIOBHHA Ha JeMite IISt BOIHHKHOBEHUS U PasBHTUSA KHIHU.
LECTBO M OKpYXAIOIas cpeaa

Ypoxu 99—108. JIabopaTOpHH! NPaKTHKYM

R S R
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NOBTOPHUTEJBHO-OBOBIIAIOIINN PA3AEN
3a Kypc cpeadedi (noanoil) mxoans (ypoxu 109—136)

Ypoxu 109—110. PynnameHTaILHEE B3aUMOAeHCTBYA — IpaBH-
TALMOHHOE, IIEKTPOMATHUTHOE, CHIIbHOE H cilaboe

Ypoxu 111—112, PyHKIIUN U B3AHMOCBA3b IKCNIEPUMEHTA U TeO-
pUH B mpoliecce NO3HAHUA Npupok!. [IpHHIMN COOTBETCTBUA ¥ NPUH-
AN JONOMHUTEIHHOCTH

Ypoxu 113—114. luckperHoe CTpoeHMe ReliecTRa. PassuThe B3mmsi-
JIOB Ha IMCKPETHOE CTPOEHHE BEIIeCTBa

Ypoxu 115—116. OcHopHEE 3aXOHK KJaccHuecKoik MEXaHUKM.
F'paHdAUbl NPUMEHNMOCTH HBIOTOHOBCKO# MEXAHMKH

Ypoxu 117—118. ArperatHunie cocTosiHus BeltecrBa. CXOACTBO M
PAIMHYHA ATPETATHBIX COCTOSIHUM BelecTBa

Ypoxu 119—:120. MonexynmapHO-KHHETHYeCKu (CTaTHCTHYECKHI)
MeTop, U3yueHus Beutectsa. Wmeansumii ra3. OcCHOBHOE ypaBHEHUE
KMHETHYECKOI TEOpHY ra308. YpaBHeHHE COCTOSHUA rasa

Ypoxu 121—-122. TepMouHaMMYeCKUR METON M3YYeHHA Bellie-
cTBa. 3aKOHH TePMOAWHAMUKY

Ypoxu 123—126. BneKTPOCTATHUECKOE, MATHUTOCTATHYECKOE M
aNIeKTPOMArHUTHOE 110/151; UX XAPAKTEPHCTHKH M CBONCTBA

Ypoxu 127—129. MexaHu4ecKne ¥ 31€KTPOMATHHTHHIE BOJME;
HX XapaKTepHCTUKH B CBOHCTBA

Ypoxu 130—132. 3akoHH coxpaHeHns B GU3MNKe: 3aKOH COXpaHe-
HHSL UMITYJIhCA, 3aKOH COXPAHEHMS UK MpPEBPaLeHHs SHEPTHH, 38KOH
COXPaHEHUS 3AEKTPUUYECKOro 3apsja

Ypoxu 133—136. Peuexne 3anay



COAEPXAHHUE

IMosicHHTEMEHAA 3andcKa

OcHosran wxona

RA (NOAHAR) WKOAG
Kiacc

i wracc
JOYPOUHOE ILIAHHPORAREE YIeOHONO NATEPRA MR
08HAA WKOAG e e
acc (Ha Gase kypca «FcTecTBo3HaHMEs)

. 0 COJEPMANAG B YPOREHL £T0 UPCILARIEHHA .

B onacc (6e3 onmopsr Ha Kype “EctecTBostanue”) |
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YyebHoe- H3TaHKE

ITporpaMMBI
o611eobpazoBaTebHBIX
yupexneHuH

Dadeesa Aneemuna Anexceeana

PU3UKA
7—11 xnaccu

3an. pexaxuueit . H. @eduna
Penaxrop T. I1. Kamsoea
XynoxecTBeHHBIM penaxrop B. H. Anexcees
Texnmnvueckuir penakrop H. H. Baxcanosa
Koppexroprl H. B. beaoaepoaa, A. B. Pydaxosa

Hanorobagq mrora — O6inepoccnitckuit xiaccudukarop nponykunn OK 005-93—

953000. Hax. . Cepun I Ne 05824 or 12.09.01. IToanucaHo X neyaTH ¢ aMano-

auTHRoB 16.10.02. dopwmar 84 X 108!/,,. byMara raszetnan. I'aphurypa Tabimc. fe-

YaTh oceTHan. Yeu. ned. a 3,36. Yo kp.-oTT. 3,89. Vy.- nan. . 3,7. Tupax 5000 3x3.
3axa3 Ne 4921.

QefepalbHOE TOCYNapCTBEHHOE YHHTapHO¢ NpPeANpHATHE OplAcHa 1pyaoBoro

KpacHoro 3nameHr® «Hzmatenscteo «fIpocBemiennes MunmcrepcrBa Poccuii-

ckoil QPexepanuu Mo AciaM NEYaTH, TeJICPaIAOBEILAHMSA H CPEICTE MACCOBLIX
xoMMyHmxanui. 127521, Mocksa, 3-it npoe3n Maprusoli pouy, 4).

Orneyatano B MBaHoBckoit obnactsoil THnorpagur Munucrepcrsa Poccuit-
cko#t Penepauuu 1o femaM NeYaTH, TeNlepaivMOBELIAHAA U CPEACTB MacCOBBIX
KoMMyHuKauui. 153008, r. MranoBo, yn. Tunorpadexas, 6.

E-mail: 091-018@adminet.ivanovo.ru Y
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AT
"HPOCBEII[EHI/IE"

MpuI nnpegsiaraem:

Vyednuru V Tufikyio cncreMy CRRIOR
MeToauueckyio IuTepaTypy Kpynariit u meawwii onr co ckrajia
Hayano-nosnyspHyIo JIMTEPATYPY ., HITaTETHLTRR
Cnpasounyro snreparypy v KonreiinepHyio oTTpy3Ky Bo RCE
PaspuBatomiue TPyl permonut Poccuw n crpans: CHT
Harasassie moco6ms n kapThi v BuumaTenbHOe OTROUICHHE K
Yuebunie MyJILTUMCINHNLIC KYPCH  as10my !

B03MOXHOCTE NOAYYEHHA JUTCPATYDHI C TOMOUIBIO CITY KO
"Kuura —nouroit”:
127521, MockBa, 3-it npoean Mapbunoii poru, 41,
uaaarenserro Ilpocsewenue”, "Knura_nourtoir”,
ren.: (095) 289-5026

Bes yHGopManusa 0 paboTe M3iaTe1bCTEA, HOBHHKAX, MCDOTIDHATHAX,
JaHAX BLINTYCKA, 4 TAKIKE TIIPAMASA CBA3L C HIAATE/I6CTROM
B UnTepreTe

- moanpecy:
http  wWiwlwl. {plr]ojsiv| .| rju
email pirjo]sjvi@pirio}js|v].] ru|

Ham aapec:
127521, Mockea, ) B
3-it npoesx Mapeunois poun, 41, - BM Sanp MaghitHoi poum
Ten.: (095) 289-6233, 289-6333, P L |
280-1383, 289-4481, 280-1431, | X2 0  varmeit aat |,
paxe: (095) 289-6235, 280-6026, [ 7 Esmns  apocseupme. |3
289-5226 I;
IIpoeas: |?‘§
Qem V2
ct. werpo " Beu mp\ccnau , aane Tpor. 18 jgo «Fonmusiga |‘°
ocr. "Fuernruua “Cenepnasa”, «Cassprans
aBT 12 goocr. " 1 v Crpenenxuii nep ; aord, :I._'o
cT.mempo Puaewan”, manee tpoa 18, 12, 18,42 .-rr_
aBt 84 a0 oct. Tocrunnua “CebepHus m ynwia Cyugscu oan l Tpon, 18, 42
o7 M Benopyeryay Ooml ?"
oru € L of i Pusexas,
— sCeetprany
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