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ONOTHKA

I'aapa 1.
BOJHOBASI U TEOMETPUYECKAA
OIITHKA

§ 1. Honapuzayus yeema

1. Cuauaiia yueHHe JPeAMoaraiy, 970 CECT MMeeT BOIHOBYIO Npu-
poly, HeiQroH camTan, 9ro CBeT MMeCT KOPITYCKYSIPHYIO NpUpPOLY.

B navane XIX B. CBET CHATAIH PACOPOCTPARAIONMMHUCA B SPHpE y1I-
pyrumy sonxama. B 60-e rr. Makcsermn o6Hapyxiwt, 9TO CBET NpencTas-
JHET COBO0M INEKTPOMALHATHBIC BOJHAL

2. Cper pacopoCTpagaeTCs MEXAY ABYMH TOUKAMH II0 IyTH, KOTOPO-
My COOTBETCTBYET HAMMEHBIISE BPEMS paCMPOCTPaHSHH.

3. B ecTecTBeHHOM CBeTe KONCOAHNA BEKTOPAa HATPSIKEHHOCTH PO~
HCXOJAT IO BCEM HANPABICHIIM, KOTOPBIC HEpNeBIHKYIAPHE Hanpas-
NCHMIO PacNpOCTpaHeHHs CBeTa, @ B JIRHEHHO-NONAPHIOBAHHOM CBETE -
BEKTOP HANPSHKESHHOCTH HANpPABJIEH NAPAUIENLHO OCH KpHCTaNA.

4. Hecnepys sBacHue noispusaumy, yaensit 00K, Ppenens Borsc-
HIUT, 9T CBET ~ 5TO NONEpEYHbie, a HE NPORONBHBIE BOJIHEI.

§ 2.0mpasicenue ceema

{. ITnockocTs mageHys — 310 MIOCKOCTH, B KOTOPO JiexaT BOJHOBhIE
BEKTODH! Naal0MEeH W OTPAKEBHEIX BOJH.

2. O10 sicHo M3 COOOpXEHMH CHMMETPHY, TaK KaK HeNs3A OTAATh
MPEAHOUTCHAE HA OTHOMY 33 BLIXOMOB {«H2 HAC» WIH «OT HAcY).

3. Jlyn mpajatomwif, syy OTpaxewHsi ¥ UEPHEHMIKYIAP,
BOCCTAHOBNEHHBI X TpaNHALEe pa3fena ABYX cpeA B TOYKE NAASHASR JTyua,
NekaT B ORHOM ILIOCKOCTA. VIO OTPAKCHHA PABEH yriy NafeHus.

4. 2) MPOEKIHH BOTHOBBIX BEKTOPOB Ha OCh X paBHBI:

[k, =k, k, = ksina=95ina, k, =ksinf} :_‘2].
k)] vy

Iostomy
sino =sina’.

©) paccMOTPUM NAKEHHE BOJIHLI HA TUTOCKYHO rpansly pasiena. Tlo
rpeﬁonanmo MYHMMAJIBHOCTH BPEMEHH PacTipOCTPAHCHILT YTOJl NaaCHHA
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GyAeT paBEH Yy OTPOXCHMA, TAK kak ool npyroﬂ nyTs Tpelyer!
6onbinero BpEeMEHU Al POXONACHUA,

5. MaobpaxeHue, nasaeMoe IUIOCKHM 3€pKATIOM, BCETAR NPAMOe,:
MHHMMOE, paBHOE CaMOMY INPEAMETY MO pa3sMepy U Haxondmeecs BR:
TAKOM XK€ PACCTOSHHM 38 3CPKANOM, HA KOTOpOM TPEMMCT HEXOXHETCE .
riepes HuM.

§ 3. Ilpenomnenue caema

1. Jlyy paparomuif, 3y4 TIpEJOMIEBHBIE M MNeplneHARKYIap,
BOCCTRHOBAERHHIR B TOUKE NAJZCHAL Ay4da X TPRARDE pasfiena ABYX Cpen,
nexar 8 opnoil nnockocTr. OTHOMEHNE CHRYCA YA DAACHEN X CEHYCY
yria BpenoOMIICHMA €CTh NTOCTOSNHHAA BCHYMHAE A ABYX RXAHHBIX CPQJ.L
OHZ papHa OTHOWICHMIO CKOPOCTeH CBCTA B ITHX Cpenax:

sinet _ Oy
smB v )

Joxalarenserso:

. © .
k, =k, k, =ksinot=—sine.
By

k, —ksmB ——smB
v,

[0} ® sing, _ vy
—sino=—sinfl=— .
Yy vy smﬁ V,

Yr1o u TpeboBanock 10Ka3ath.

2. Her, He MOXeT.

3. OrrocuTeNbHBIH NOKA3ATENb NPeAOMIeHUS — 3TC OTHOIIEHWE CH-
HyCa YFJIa HajleH¥st K CHHYCY YINa OPENOMICHMS.

4. AGCOmMOTHIN NOKa3aTeNh NPEIOMICHNA PABCH OTHOMEHHIO CKO-
POCTH CBeTa B BAKYYME K CKOPOCTM CBETa B JanHol cpene.

3. OnTirecky Gonee MIOTHOM HAIBIBAIOT TY Cpefly, Y KOTOPOi noka-
3aTexb npenoMaekus 6onbiie, H B KOTOPOH CKOPOCTh CRETA MEBBILE,

6. .

=l = C sine vy v2:>sinoc "y
W\ =T, M= == s
vy v,  sinB v," m v,  sinB n

Yro i Tpe6oBANOCH OKA3ATH



3. K. ®yxo obHApYXWI, 4TO CKOPOCTH CBETAa B Pa3HBIX CpeAax pas-
JMYyaeTcd. DTOT Pe3yNbTaT paccMaTpruBaicd (U3MKAMM TOTO BPEMEHH
KaK NMOATBEPKACHHE BOTHOBOM (3 HE KOPIYCKYJIAPHO) TEOPHH CBETA.

4. Crow ycTaHOBKY MalikebcOH Pa3sMECTHN HA JIBYX TOPHBIX Bep-
unmax. 3epKaioM CIY)XHI2 BOCBMITPaHHAR CTambHas mpuiMa. Ilocre
OTpaXEHHs OT Hee JIyd TIONajal Ha CHCTEMY 3¢pKal B BO3Bpamasics 06-
patio. Bpem: pacnpocTpalenns yua t AOJDKHO COCTaBNATh XoTd 651 1/8
OT NePHONIA BPATUCHHUA TPHIMEL.

201 T _161_16

— I — = — = —_—

c 8 T v

¢ V — 3TO0 YacToTa, ¢ KOTOpoH NOJDKHA BPAMAThCA MPH3Ma.
5. CKOpOCTh CBeTa B BaKyyMe paBHa 299 792 458 m/c.

§ 5. Qucnepcus ceema. Lfeema men

1. YacToTa cBeToBol BONHEI OTIpeieNifAeT CBeT, BWAMMEIH IJ1a30M.

2. Mucnepcreli HA3LIBAIOT 3ABUCHMOCTE TIOKAIATCHA MPEIOMICHUA H
CKOPOCTH CBETA OT €10 YACTOTH! (WIH UBETA).

3. Consueqnplii CBET MMEET CIOXKHLIH COCTAB, B HEM COAEPKATCH JIyqH
BCEX UBETOB, @ IPH MPOXOXICHUM depe3 NPHIMY OHH NPENoMIMOTCH
TIOJ Pa3HEIMY YIJIAMH, ¥ CBET PACKIANRIBAETCS B COEKTP.

4. MoHOXpOMaTHYECKMM HA3KBAIOT IEKTPOMArHHTHOS M3JIY4EHHE
OfpeHeNIeHHONA MOCTOAHHOM YacTOTHI.

5. Bemiif mpeT cHera o6BACHACTCA €TI0 3HATUTENBHEIM KO3(pdHIHEH-
TOM OTpaXeHMS, YepHBIl UBET CaXu — TEM, ITO OHA MOTJIOMACT NOYTH
BeCh NMANAIOMUY Ha Hee CBET. eneHbie NMHMCThA MOTIOMAIOT BECh CBET,
KpOMe 3elIeHOTO, A KPAcHRIE CTeKIIa NPONYCKAIOT TOABKO KPacHbIE JAydH.

6, Ecnu Ha xpacHuI# JMcT GyMary NOCMOTPETs Yepe3 ChHee CTEeKI0,
ol 6yeT mypItypHOTO L{BETA.

7. la, noToMy 4TO Ipx HNepeXofe M3 OJHOM cpennl B APYTYIO MOXET
HM3MERATECA JUTHHA BOJIHBY, 4, 3HAYHT, M LBET MATyYEHHA.

8. IToToMy ©TO 3TO KpacHRI, CHHHIl U 3eJiCHRIA ~ B3AUMHO He3aBHU-
CHMbIE LIBETA, B Pe3yfbTaTe MX CMEmeHns MOXHO TIOMyYMIb MpakTime-
cxn moboit ApyToit XpOMaTHYECKHI UBET.

§ 6. Crekmpanbrvtié ananus

1. Cniextpocxon u3obpen Hosed ®paynrodep.

2. CrexTporpad) COCTOMT 3 NPH3MBI, KOJUIMATOpPa H MaTOBOTO
cTexna (win doTommnactunx), Ha 01HOM KORIE KOJIAMATOP2 HAXONMT-
¢f coBupaiowmas JIMH3, Ha APYTOM — MHEPMA C IHENbio, KOTopas Haxo-
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mutea B Gokyce 3Toif nmuH3pl. CBET, KOTODHIH NamaeT Ha WHPMY napai-
JIEALHBIM yHKOM, paiiaraeTcs Npismoit B cnekTp. O puxcupyercs Ha
QOTOrUIaCTHHKE € MTOMOIIBIO TPYTOH JIHUH3LL,

3. CiexrpoM H3Ny4YeHHS HA3LIBAIOT COBOKYIHOCTh MR BOJH HNH
YacToT, KOTOPHIE COACPXKATCA B MTyYeHUM KaKOTO-HUOYIb BEeCTRa.

4. JIngeifdaTelil cieKTp NAroT BEINEcTBa, KOTOPEIE HAXOMATCA B aTo-
M2pHOM ra3oo0pasHOM COCTOSIHAM, NONOCATHIA CIEKTp — ra3sl B MOJe-
KyJSAPHOM COCTOSHUM, a HEMPepLIBHAIA (UM CIUTOMHOIH) ~ TUIOTHHE Ta-
3a, TBEPABIC A XHAAKHE TeJN3, BRICOKOTEMITepaTypHas INiasMa.

5. CriekTp mornomeHnsi — 3TO COBOKYITHOCTh YacTOT HIH IUIMA
BOJIH, KOTOPHIE TIOINOMAKTCA RAHHMM BELICCTROM.

6. CnekTpankHLIM aHAMM30M HA3HBAIOT METOX ONMPEACICHWS IO
CIICKTPY BEINECTRA €ro XAMHIEeCKOro coctaBa. OH OCHOB3H HA HEKOTO-
PBIX CHIEKTPAIBHBIX 3aKOHOMEPHOCTAIX:

a) aTOMBI ONPEHACIEHHOre XMMUIECKOTo J1eMEHTa W3NYHAIOT BOJHE
onpeenieHRoro Habopa 9acToT;

6) aTOMBl JaHHOTO XHMHUCCKOrO 3JEMEHTA MOTJIOAIOT BOJHK TeX
1acTOT, KOTOPEIE CaMH MOLyT nsnyqa'gs.

7. BrICOKOH HyBCTBHTENLHOCTEIO, IDOCTOTOM H BO3MOXHOCTBIO ON-
penensTb XUMHYECKHI COCTaB OTREABHEX TeJl.

8. [ToroMy, 4TO OH cienan Gombmofi war BIEpeA B Pa3sBHTHH HAyKH,
B JaCcTHOCTH B 061a¢TH H3YICHHA CIICKTPOB M3MY4CHUA H TIOTJIOMEHNA.

§ 7. Ippexm Jlonnepa

1. Dddexr Jomnepa 3axmodacTcs B M3MEHEHNM YaCTOTH NPHHUMAC-
MBIX BOJH JIpU JBHXCHAH NCTOYHHKA U TIPHEMHHKA.

2. YacToTa MpUHHMAEMBIX BONH YMEHBITACTCK TIpu yAANERyH HCTOY-
HUKA ¥ YBEIMIUBACTCH TPH €0 NPHOIAKCHIH.

3. BblcoTa 3ByK@, BOCHpUHHMAaeMad NACcCaXMPOM Ha CTAHHMM, BO3-
PacTacT.

4.Bocnone3yeMcs HpHBESCHHBIMU POPMYNAMHE:

W At % 'A,.,h-\,z/c?:vo-«h—nzlcz

y= > a——
I+v /¢ At 140 /¢ At 1+v /¢
X X x

S. Ja, xorza KMCTOYHHK CBETAa MEPHCHIMKYJIAPEH K JIYJy 3PEHHA.
Breprure 5tot sddexr vabmozanu B 1938 rogy X. Aksc u I, Crumyan.

§ 8. Humepgepenyusn cécma (I)

1. Hurepdepeitimeit CBeTa HA3pBAOT ABJIEHUE CHOXECHHA ABYX HIH
AECKOJIBKHX CBETOBBIX RO, IIPH KOTOPLIX B OJHIX TOYKAX NMPOCTPAHCTRA
OPOYCXOJHT OcnaClieBye MHRTCHCHBHOCTH CBET4, & B APYTHX —~ YCHIICHHE.
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2. VprencuBuocTh CBETOBMX BOSH TIPONOPHHOBAJLHA CPEAHEMY
3HAYCHINO KRAAPATA HANPAKCHHOCTH NIEKTPHICCKOTO LOAS B BOJHE.
Korpa B namvyto TOUKy ApOCTPaHCTRA NPREXOMST ZBE CBETOBEEC BOJHELI,
OHH CO3HAIOT TAM TOAS, HANPMKCHHOCTS KOTOPOTO OHPEACIMETCA 1O
OpEENMTY CyDepmoswiE. Ecx¥ BOAHE IPHXOALT 8 37y TONXY B OAROH
$aze, TO BanpEXKCHBOCTS 8 aIToHf  FogRE mspa:rcr;ga eco B
nporeeo(ase — TO YMCHLIIHTCK.

3. HarcacunBocTs cBeTa GyACT MAECHMAILHON B TeX TOUKAX, B KO-
TOPLIX PAIHOCTS Has PABHA HYJGO HIIH ICTHOMY TACHY T, H MIHMANLHA
TaM, TJic pasnocTs (Ha3 Pasfa HEICTHOMY THCHY K.

4. KorepeHTHEIMH FRIMBEOT BOAHE, PASHOCTE $a3 KOVODEIX HEe 33-
BHCUT OT BPEMErs,

5. NoToMy Tr0 gus yeTolFmnoil lmmemnm KApTHER Beob-
XOZHMO, YTOOH PazHOCTh a3 CKIAARBAONIAXCH CBCTOBHIX, BONH He Me-
HASIECS € TCICHWEM BDEMEHN, TO 6CTE TTOOHM OF GolNs ROrCPORTHUIME. ¢},

6. OHU ABNSIOTCH KOTEPEHTHABIMY, e4/TH OAMFAROBE WX TACTOTH.

7. FeomeTpIdicckan PasHOCTs XOAA ABYX BOAH — STO PasHOCTS pac-
CTOAHYI OT MCTOYHMKOB BOTH IO HANHOH TOUKH.

8. Jins TOTO FTOBH ZBE BONHLI JABANH MAKCHMYM, He0GXOXHMO, UTO- |
6 Ha MX PA3HOCTH XOA3 YXTAJLIEANOCE MENOE THTHO AHAH BOMH, 3 2 |
MHEHMYMA — HEUSTHOE 9PC/H0 TIONYBONH,

§ 9. Humengpepenyus csema (11)

1. ConHeuHblii CBeT MaAN HA 3KPaH ¢ y3koif mebio, a 3aTeM Ha 3K-

pan c ARyMs memimy. Eciy noMecTHTs TpeTunit 3kpas B ofmacTs nepe-

- KpHITHA CBETOBHIX RONH OT ABVE meneﬁ, TO HA HEM MOSBATCH MHTEpdR-
PEHIMOHHRIE TIONOCH,

2. Jlns kpacHuX yach 760 au<h <620 mM : 4-10Ticv<d,8 104 Ty

Jins duoneTossIX myuei 450 AM< A< 380 m4: 6,7-10" I'm< v <
<810" Ty

3. B TOHKHX II€HKaX CKIANBIBAIOTCA CBETOBHIE BOJHL, OTPAKECHHBIC
OT nepefIHeH M 3aaHei nopepxaocTel WieHkH. Ho y Bouj@sHoi acto-
T MakCHMYME! HaOMOSAIOTCA B PA3HEIX MEcTax, 970 npHEaeT THCHKE
paIyXHYIO OKPacky.

4. Mexnay crewiaMy JIHH3EI BOSHUKAST TOHKad Opocnolixa Bo3ayxa,
NO3TOMY TEMHOE MCCTO, B KOTOPOM CONPHAKACAIOTCH JIAH3A € TUIACTHH-
xofi, 6yIeT OKpYEeHO NBETHHIMH KOJILLAMH.

5. TIpocBeTieHue ONTHKN — 3T0 YMEHbIICHHE KO3(pPULMEnTA OTpa-
WeHUs TIOBEPXHOCTeft I3 ONTHYecKeX NPHOOpOE. JAs 3TOr0 HA HHX
HAHOCHMTCS OJHA MV HeCKONLKO IICHOK.

6. IToroMy 4TO CBETOBBIE BOSHEI OT OOBMHKX HCTOYHHKOR HE ABAL-
10TCH KOFGPEHTHEIMH.
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7. B omarax Buile pumny paspeiand DO FHMAMCIDY, €€ NOJOBHHKM
PA3ABMrallH H3 HEKOTOPOS PACCTOAHHE, a STOT NPOMEKYTOK 33KpHIBANA
RenpospEUEEM 3epxanod. OF TOYETHOre HCTOTHHRZ 00paioBimanoch
Jma mobpaxcret (oba peficTsrTemiNICc). PACYOAFHRCCE OT HEX BORRS
B 00J1acTH MX NEPEKPHITHA CO3AABANH HETePOCPCHBROVAYIO KapTHHY.

B ommrrax Jinoliae oana 9aCTh BOANOBOTO $PONTE OT HCTOTHEKS Na-
Jana HEMOCPEACTRCHRO HA IKDaH, a IPYTad — G OTPEIKEHHd OT 3ep-
xaas. B ofpacTm nopecenenid $PoNToR HPORCXOIMTA REFTEphepeHINs.

§ 16 Tudpasyns coema
1. \ndpasojs oseTa — 310 OFBOGEFE CBCTORGMMI BORHIMM HCHDO-
3pAYHEIX TEA M NPOHUKHOBEHHE CBETA B 00NACTh TeOMETPIFIECKOH Tens.
2. ¥caoape RaGIIONCHHA JHHDPAKERN;
DZ
12—.
A

3.
p? -
Iz2—. °*
A

a0’ me)’

i =210 mus;
2) 500 um o

a2 =510 uw.

4 AudpakuMoBRAX KapYRHE — ITO PCIYALTAT WHFEDCPCHIEE BTO-
PWIHEIX BOJH, KOTOPHIE BO3HAKRIOT B KM RO# TOYKE HOBEPXHOCTH, JIOC-
WEHyToH aRHONH CBeTORON BONHOI K KakoMy-TTHO0 MOMEHTY.

5. Jins M3MEPEHMS ANHHE BOXHBI, paloTH B pazmmaunx ofiracTax
CMEKTPa, JUIF PANIOKEHHA NEKTPOMATHNTHOIO HITYJCHUA B COEKTP.

6.Pa3HaCThL XOA2 BOAH:

(0,5-10° ma)?
500 s

Ar = dsing;, Ap=2mn, 2mn =-iz§dsinw; dsin@=nA

7. CocraBHbie CBeTa B AM(PAKIAOHHOM W NPI3MATAYCCKOM CTick-
TpaX pacrosararwTCa pasindHo. B YAaCTHOCTH, KPACHLIC HYIH, HMEIOIHE
60RLUIYIO THRY BONHBL, YeM (PHOJIETOBEIC, OTKIOHBOTCE BHPAKIHON-
HOjt pemeTxoil cAnkhee. FIpusMa &e pasyaraet Xy4d B COEKTP IO 3HAYe~
HHAM TOKazaTens npetomicHus. CrnemoBaTellbHO, KpacHBIE JIydH,
HMMEIOIMINE MEHBIINH NOKa3aTeNb IPEJOMICHHMA, 9e¢M (pIONETORbIE, OT-
KITOMAIOTCA NIPU3Moit ciabee.

11



§ 11. I'eosempuueckas onmuxa. Jlunso:

1. T'eomerpuyeckas oNTHKA — 3TO pazjieN ONTHKH, B XOTOPOM CBET
paccMaTpMBaeTCA Kak COBOKYNHOCTb OTACABHBIX H HE3aBHCAMEIX APYT
OT JIPyra CBETOBLIX JIYUEH.

2. 3aKOH DPAMOJHHEHHOTO PaCEPOCTPAHCHNA CBETA, 3aKOH NPENOM-
JICHIS Y 33KOH OTPAXKCHHA CBETA.

3. CaetoBoii JTyq — 3T0 Y3Knit CBETOBOI MYYOK, KOTOPHIii G MOMOIILIO
y3koii Axa¢parMa MOXHO BEIAEIHTS M3 CBETOBOLO HOTOKA.

4. Korna jivna cBeToBo# ROHLI CTPEMHTCA K RYJIO.

5. Boruytsie ¥ BRITYKILIE; paCCENBAXOMME H COOHpAIOIHE; TOHKHUE.

6.a) cobupaomas; 6) paccedBaromias; B) pédveuBaromas;
F) pacceHBaloMmAs. : e

7.JlapakCHATEHbIE TyqM — 5TO JIYUH, BRCOTH KOTOpPBIX, €C/IH OTCIH-
ThIBaTh MX OT T'HAaBHOW ONTHHECKOH OCH NMUH3LI, HAMHOTO MeHBIOE pa-
IHYCOB KPHBM3HD! €€ MOBEPXHOCTEHL

8.1)JIyan, KOTOpsIC MAfAIOT HA NMH3Y NApANENbHO ee IJIaBHON ofn-

THYECKOH OCH BOCRE NpesloMieHNA WPOXOZAT 4Yepe3s riasHeif oxyc
aMH3N (CaMM JTyud 400 HX  TPONOIDKEHMA B 0OpaTHYIO CTOPORY, ECNH
JIHH32 pacCeHBAION(an)

2) Jyan, KoTOpBIE MANALOT HA NMH3Y NapalUeNbHo ee NoGoqHoik on-
TA4ECKOH OCH YIOC/Ie NPENOMIIeHHS NPOXOAAT depes ee MoOOTHeHI (Gokyc
(camy iy nuGo UX NPOROMkeHUA B OGPaTHYIO CTOPOHY, €CNv JIMH3A
paccenBaloas).

3)Bce mytH, KOTOpbIE BBIIUIH H3 KaKkoll — 160 TOUXM MpOCTPAHCTBA

_moCsie MPeJOMICHHS B JIMH3E CaMH WM CBOHMH NpPOIODKEHASMY B 06-
PaTHYIO CTOPOHY BHOBB ICPECEKAIOTCA B OJHOM ToUKe, .
9.ITo dpopMyne TOHKO#H JTHH3LL:

ST

10. a) melicTBATEILHOE, YMEHBIIMHHOE, TlepeBepHyTOe; 6) meHcTER-
TENBHOE, PABHOE IPEAMETY, NePEBEPHYTOE, B) JSHCTBHTENBHOE, VBENH-
geHHOE, TIEPEBEPHYTOE; ) M300paXKeHne OTCYTCTBYET; A) MHUMOE, YBe-
JIHGEHHOE NPAMOE,

11. : f
)
) R N
P .
S /F *ood
Apec-~rm——-
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12, OnrTugeckas ciia CHCTEMB OHM3KOPACHONOXCHHLIX JHH3 paBHa
CyMMe ONTHYECKHX CUT BCEX JIH3 3TOU CHCTEMEN.

13. Jina ycTpanenMa abepparui HCHONLIYIOT KOMOMHAaUMM M3 He-
CKOJIBKMX JTHH3, H3ITOTORIEHHEIX H3 Pa3HBIX COPTOB CTCKIA.

§ 12. Onmuueckue zenenus 8 ammocepe

1. Yepnoro, Tak xax Ha JIyRe meT aTmochepsl.

2. Her, Tak xak TaM HeT aTMocdiephl M He BOZHUKAIOT ONTHYECKHE
ABJICHHA.

3. Her, notoMy 910 Ha JIyne et arMocdepel.

4. Kpacroro. JIng Hero yron npenomienna pasex 45° 54°, ans cane-
ro — 45° 36". KpacHmiil y9acTOK PaciioNioXeH HhKe CHHETO, H, COOTBET-
CTBEHHAO, HIDKE (PHOJICTOBOTO.

5. Pagyry Moxro HabGmoAaTs, KOTa BEICOTA CONTHLIA HaJl TOPHIOHTOM
He npesrumaer 42°, T.e. WA reorpadpuaeckoil muporsl MOCKBEI 3eHHT
CONHITA RomkeH ORITs He 6oneme 8°, yero ne MoxeT OviTh. Torma B Mo-
CkBe panyra B NIOIJEHE He Habmrogaerca.

§ 13. Hugbpaxpacroe u ynompaguonemoeoe usnyuenue

1. Anrmuiickuii yaenwit B. I'epwens 8 1800 roxy moMecTust 3a kpac-
HEI Xpall pa3ioKEHHOTO B CHEKTD CBETa TEPMOMETp H ODHapyXRB1T yBe-
IM9eHHue TeMnepatypsl. OH MpUmen K BEIBOAY, ITO TEPMOMETP Harpeycs
HEBHAUMBIMM JIyJaMH, KOTODLIC NPUCYTCTBYIOT B CnexTpe Commxna.
Ios:xe onu GELTH HA3BAHKI MHOPAKPACHSIMA,

2. Oxn IpAMeHSIOTCA IpH HAarpeBe H Cymike oBomeH, (pykros, Ja-
KOKPacO4HEIX DOKPHTHI, B NpnOOpaXx HOYHOIO BHACHU#, B CHCTEMax
CaMOHABEICHMY, B GHOOruH, MeTHIMHE, KPHMHHAIHCTHKE, ACTPOHOMHEN
HT.XI

3. Commne, JlaMILl HAKANEBAKHA ¢ BoNbhpaMoRoil HETHIO, TA30Da3-
pAJHbIE JIAMIE, HEKOTOpHE Na3ephl, PTYTHbIE JIAMIE BRICOKOIO HaBJIe-
HUA, yrONLBAs STeKTpHaIeckas Ayra.

4. Hemenxmit yaenntit 4. B. Pattep 8 1801 rogy o6Hapyxun, 4ro
cepe0po JepHeeT, ecild €ro NOMeCTUTh 33 (PHONETOBBIN Kpali crekTpa.
Jlysu, koropele BLI3BANH 3TO HNOYEPHEHHE, Ha3BaH yIbTpadHonero-
BRIMU,

5. B MeauimHe, KOCMETONOIWH, B JIOMUHECUEHTHRIX JIaMIiaX, B KpH-
MHHAMCTAKE, B HCKYCCTBOBEXCHHM, OHH TAKKE OKa3bBaoT Gakxrepw-
IMHOEe NeiCTBHE,

6. Commme, 3e3fuL, APyrue KOCMUYECKAEe 00BEKTDI, BHICOKOTEMIIEpA-
TypHaf IUTa3Ma, PTYTHBIE, Fa30paspAIHbIE TaMITEL,

. 13



§ 14. Penmzenoeckoe usnysenue

1. BK. Peurren ponuncs B 1345 rony.

2. Oru 06nafaloT 09eHs CEILHON NpoEAKaromeit cCiocoGHOCTEI0.

3. B MeTa/UIMQECKOM MMM CTEKJTAHOM Gannone, U3 KOTOPOTo OTHA-
YaH BO3MYX, HaXOAATCA aHOJ, KaTOX M MeTammmdeckad ImacTrHA. Yepes
KaToJ IIPOINYCKAIOT TOK, O HATPEBACTCS, H3 HEro BRUACTAIOT SXCKTPOHEL.
Mertaurieckuil UTHRAP $ORYCEpyeT ANEKTPOHHKIN HYYOR, KOTOpEIl
. PasFOHACTCH NOJICM BLICOKOIO HanpakeHRS. OHH CTANKHBALOTCY C INIa-
CTAHON (2HTHKATONOM), PE3KO TOPMO3AT H HATYHAOT HICKTPOMBIHET-
HEi¢ BOXHE! (PSHTTEHOBCKOS RANPLKLHNE).

4. B Mexmpise, peHNCHOCTPYKTYPHOM AHATMIE, ne(i:emocxonnn, HC-
KyCCTBOBEACHMH, CTPOHOMHY, KDHMHHAIHCTHKE H T.JL.



I'nasa 2. KBAHTOBAS OIITHKA

§ 15. F'unomesa Inanka

1. 14 nexaGpa 1900 roga. B 31oT gems M. IDnamk wa sacenanuu He-
Menxoro busmreckard OMHeCTES BECTYIHIN C AOKIHO0M, TIOCBSLIEHHRIM
H3ydeHH0 a0COMOTHO TBepHoro Tena. YInaHK OTKasancs OT KiacCHue-
CKOMO NPEACTABICHHA O HEMpPEpLIBHOCTH U OSCKOHEUHOH IemMOCTH
SHCPIHH MY SAOIIHX IACTHY, AONYCTHB, Y50 OHA SRIIACTCA AHCKPETHOM
BEAHIHHO, COCTOAUICH H3 HEAOTO HCAL KOBCTHAIX PaBHBIX JACTeH.

2. Tennosoemy!zeme 370 U3RYICHRR C HEBPTPHIBHIN, COCKTPOM

€ MaKCHMYMGM, KOTOPSIH 38BHCHT OT TEMIIEPATYpPHI H3ITyYaromero Tena.

3. TemoBoe paBHOBCCHE MEWKAY BECHACCTBOM W HITYUCHAEM HEBO3-
MOHO.

4. HorromcHES ¥ SANYSCHEE IMCKPPOMAHITHLK BOMH MOJCKYJIAMH
M aTOMAMH BEHICCTBA NPONCXOJHT JHCKPETHO, TO €CTh OTICALHLIME
BIHTAMMN, 3 BE BEIPEPHRBED.

3. BeminHa KBaHTa 3BEPIHY PACCYMTAIBAETCE IO hopMyIe:

>

e=hv.

§ 16. ®omonun:

1. Dlinmrreiin 06HapY W, 4TO CBET COCTOUT M3 KBAHTOB dNEKTpO-
MaTrHHTHOI'O, BTy 9eHHAA.

2. MOTOHBI — 3TO KBAaHThHI 3AEXTPOMArHHTHOIO nmryqe}rmi (creTa).

3. 1)3apsaz droTona paseH 0.

2) CxopocTh (OTOHA paBHA CKOPOCTH CBET2 BO BCEX CHCTEMAX OT-
CyeTe.

3) Ero aneprus npomopuHoNansHa 9acTOTE TOTO 3A€KTPOMAr HUTHOIO
HITy9eHHs, KBAHTOM KOTOPOTO OH SBISETCS.

4) Ero mMaynsc o6paTHO DNPOnepLrOHaIeH CKOPOCTH 1 paBeH OTHO-
IMICHIIO €70 SHEPTUH K CKOPOCTH.

5) Macca (oTora pasua 0.
+.
€2 = (me?)2 +e)%; m=L J(etey — p%; p=S s m=0.
c ¢
970 TpeGOBATOCH J0KA3AT.

5. Mz-l-\’(EJc)z—Pz\
<
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€ 2 82
P=p=s P =2(1—005Q):2'

Torna

2e sin Q
M =—2(1-cos Q) =—sin =
c? 0 c? 'l
ITO TPeGOBANOCEH JOKAATE.
6.V9eHbi¢ TOrO0 BPEMEHY CYMTANM, YTO BBEJEHHE TEOPHH KBAHTOB
PaBHOCHIILHO KPYIIEHHIO BCel KIIaCCHTIecKoHd Teopry, TIOTOMY 9TO MAEH
Dffsmrreifa OCTABIIA IO COMHEHME BOXHOBYIO TEOPHIO.

§ 17. ®omorpperm

1. ®otospdexT — 310 ABICHHE BHIOMBAHAA CBETOM!IMEKTPOHOB M3
MeTaa.

2. C mo3unuy KIaCCHIECKON TEOPHH HEBOIMOXKHO OOBLACHATE 3aKO0-
HH PoTosdhpexrta  6¢3pHepIHONHOCTE HOTOHOB.

3. 3axoHe! PpoTodddexra GbUTH MONYYCHE! ODBITHBIM IYTEM, H HX He
YRANOCH OOBACHUTE C TOYKK 3IPeHMS WiaccHieckodt Teopun. OitmmTelin
CMOT OOBACHUTE 3TOT 3G eKT , paccMaTpUBas CBET Kak NOTOK (GOTOHOB,
JBHXYIOHXCSL CO CKOPOCTHIO CBETa B bakyyMe. OR cauTal, 9TO IOTIO-
IMeHHe W PacTipOCTpaHEeHue CBETa NPOUCXOIUT NOPIUAMH.

4,

2
hw=A4,, +—m3-.
2
5. 3apepxuBalomee HaNlpAxeHHe — 3TO HANPsDKEHHE, IPH KOTOPOM
OpeXpaNfAeTCA TOK Yepes PoToINEMEHT.
i
21‘_0-_ =elU 3
) 2

6. dotoaddext GyaeT HAOMOAATECA, KOTHA 3HEPIUH NOTIOMEHHOTO
$OTOHa XBATHT Ha COBEPIICHHE 3JIEKTPOHOM PabOThl BRIXOKA M3 METaILI2.

7. KpacHo#t rpanuueli dporospdexta Ha3BIBAIOT MUHEHMATLHYIO Hac-
TOTY CBeTa, IPH KOTOPO# eme BoamMoxer (oroaddexr.

8. Obimee YHCIO HOTOMEKTPOHOB, TTOKANAIONIEX 32 1 ¢ IOBEPXHOCTS
MCTAINA, JODKHO OWTH IPOMOPIHOBATLHO THCHy (OTOHOB, mAAOMAX
4a TMOBEPXHOCTE 33 3T0 #e¢ Bpemd. OCBEMEHHOCTS MOBEPXHOCTH IPO-
NOPLMOHANBHA MHTCHCHBHOCTH cBeTa. UHCNO eXeCeKyH/IHO Najalomux
Ha NOBEPXHOCTH (HOTOHOB NPOTNOPUHOBATLHO HHTCHCHBHOCTH. [losTOMY
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uKucNo HOTONEKTPOHOB, BHUICTAOMMX H3 METALIA, NPONOPLIMOHANEHO
MHTEHCHBHOCTH CBETA.

9.

2
ke s N=2; =>v0=é—“‘;.

Nhy = +—
Ao 2 2h

§ 18. [pyzue xeanmoswie 3¢ppexmot

1. Xumpgeckne felicTBYMA CBETA — 3TO JEUCTBHA CBETa, B Pe3yiibTaTe
KOTOpRIX B BETHECTBAX, MOTJIOMAIOHATAX CBET, IPOACXORAT doToXHMMTe-
ckne peaknud. Hanpumep, qm'ocmnes B 3eMHEIX YaCTAX PACTCHWH, BH-
nBeTAHRe TKaHeH HA COMHDE.

2. Oddexr Komrrona me MoxeT OHITE 06BACHEH ¢ MO3AmuAl KBAHTO-
BOit TeopHH.

3. BeneneTsus HEORHOPOAHOCTH MATCPHANOB (TKaHb, Kpacka) Kodd-
GMUMEHTE! DOTNIOMERHS PAIAIHE.

4. Ilpna paccesar®” Ha CBOOOHBIX 3JICKTPOHAX BAEKTPOMArRUTHOrO
WANYIeHnd 9aCcTOTa H3TyJeHds yMEHLIAaeT . )

5. DHeprus CBY3H BaJIEHTHHIX MEKTPOHOB C aTOMAMH HHUTOXHO Ma- °
Ja 0 CPaBHCHHIO ¢ 3Hepriell peHTTeHOBCKOro (1OTOHA, M 3TH INEKTPO-
HBl MOXHO CYHTATh CROGOTHEIMA. DHEPTrHA (POTOHOB ONMTHIECKOIO JHa-
0a30Ha DO MOPAAKY paBHa HEpruM CBA3U. ITooToMy (oTOHR B3amuMo-
JIeHCTRYIOT BE cO CBOCOMHBIMH, @ CO CBSI3aHHLIMH 3JCKTPOHAMHA, U B Ga-
JIAHCE SHEPrAif cieNyeT ydeCTh SHEPTHIO CB3M MEKTPOHA ¢ ATOMOM.

6. Bocnomssyemca dopmymoit:

M=N-r=to B oos0=22 20410 m
mc me mc

§ 19. Kopnycxynapro-eonnoeoii dyanuam

1. B yudpaxunan u marephepenum.

2. B doroaddexre, 3ppexre Kommrona.

3. Cger — 310 MOTOK GOTOHOB,

4. KoprycxynsapHO — BONHOBLIM AyaJM3MOM HA3bIBAETCH BO3MOXK-
HOCTH MATEPHANLHRIX OOBEKTOB MPOSBMATL H KOPIYCKYJpHblE, B BOJ-
HOBRIE UEPTHL.

5. Her, Tax kak y HOTOHOB HET MacCHl.

6.Fvmyase doToHa B cpesie HaxoauTed no opMyIie:

h

P='i-
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7. Kopoyckyaspro — somHoBolH XyamuiaM SRISCTCE YRHBEPCANBHLIM
CROHCTBOM 0OBEKTOB, kOTOPOE XapakTEpHO IS POTOHOB H AIOGLIX HpY-
X MAKPOYaCTHIL

8. Oy rinoresy noarsepakaaloT omsTes Kmamona Jpsuccona, Jlec-
'mepa Ilmepmepa o Fxopama Tomcona.

p—m) lia'lu.’



_ Tasa3.
OCHOBHBIE HOJIOKEHHAS
MOJIEKYJIHPHO—KEHETK‘IECKOﬁ

TEOPHH

§ 20. Ilepsoe nanowcenue MKT

1. Monexynapro ~ KHHETHUCCKOH TeopHell HasLIBAIOT T€OPHIO, KO-
TOpad OOBACHACT TEHNHOBKIEC CBOHCTBA MAKPOCKOMMIECCKHX TE), OCHOBEI-
Bafch AA HPSACTABACHAH 00 HX TOMNO — MOJIEKYJPHOM CTPOCHIH.

2. 1)Bce Texa cOCTONT B3 OTPONROID KOXEIESCTSA YACTHE,

2) YacTrmp: BOIFCCYBA XAOTHNECKH H RENPEPLIRAQ NPAKYTCL.

3) YacTANK BEMeCcTBa B3AUMOeHCTBYIOT APYT € IPYTOM.

3. OxcocpEMeHTH, NOYOTBOUNS HAOMOAAT ATOMM H MOREKYIEL,
TCAROBOC PACHIMPEHNE T, HX CEHM3CMOCTS, PACTBOPEHEES ONANX Be-
IECTB B IPYTUX K T. A.

4. ATOM — 3T( IRSXTPHTCCKR — BeNTPaFhHaN MEKPUIACTHI, XOTOpas

COCTONT H3 HOSOKRTEILR0 JPEXCHHONC FApa B oRpyxaronpel ero 060-
JIOYKH.

5. MosicKyRaMA HeshBRIOT CHECTEMEL M3 BCGOIBIIOTO TRCHAR STOMOB,
KOTOPHIC CREZAHEL JPYT C APYTOM.

6. Ilocrosmuas Aporanpo ~ YHCIO aToMOB B 12 r yruepona. Yscao
ABOragpo HOEXIHBACT THCHO TACTHI, COACpxkaupnics B 1 Mare moGoro
BOHIECTBA.

Ny =6 10® mons ™,

7. MonspRas Macca — 3T0 MacCa OFRoTo Mouis BemectBa. C.
NOMOIIBI0 TaOAMI MeHaenceBa RAXONAT OTHOCHTEILHBIE ATOMHEIE
MACCH 2aeMeRToB (OPMYRE!, CKIRAILIBAIOT MX H [TONYYaI0T OTHOCATENE-

HYIO MOJISKYJIAPBYIO Maccy M, .
" M=M, 1020 X
MOJB ,
8. Ms = 18 - 107 kr/mons; Mx = 32 - 107 kr/mons; My = 44 - 107
Kr/Moms; Ma=56-10"° kr/mons.
9. Boga, remi, xucnopon, OHx,Cy.
10. Macca oxmoii Monexys!:

M

0=—_

N,
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JluaMeTp MoneKynaI:

a, =3 EQ._
p
YnCto MONEKYN:
m
N=—N,.
M
§ 21. Bmopoe nonoscenue MKT

1. Yacruist BSMECTsa ABIOKYTCH GECIOPSROTHC ¥ HEIPEPLIBHO,

2. luddy3as @ GPOYHORCKOE ABESKCHME HOATBEPIKAAIOT 3TO TOJNO-
KEHHE.

3. BpoyHOBCKOE HBWKEHHE — 3T0 GEeCHOpPANOYHOS NBHKCHIIC B3Be-
INeHHLIX B I83¢ WIH KHIKOCTH MEIKAX YacTHYCK APYTOro BeIecTEa.
Bruto otxphiTo B 1827 r. anrawmlickum GotanmkomM P. BpoynoM.

4, OHA yBeIHIABAETCH ¢ POCTOM TEMIEPATYPH Cpeanl H IIPH yMEHb-
IDeHMH caMux GpOYHOBCKHMX JacTHI, YMeHLHIaeTcA B foJiee BA3KOH cpe-
J¢ M He 3aBHUCHT OT MaTepRana 6pOyHOBCKHX JaCTHIL

5. BpoyHOBCKOE ABHKEHHE YERBEPCANBHO H HENPEPRIBHO.

6. HenpephiBEOE XaOTHYHOE ABHXKCHES MOICKYA Cpefhl H OTCYYCT-
BH¢ TOTHOH KOMTIERCAIIE YAAPOB CO CTOPOHE! OKPYKAIOMEX MONEKYIL.

7. AmnGepr DltmmrrefH cO30a% NEPBYIO KOJHIECTRCHHYIO TEOPHIO
GpoyHOBCKOro apmkernd, a Xan ITeppeR moaTRepAMI €¢ ¢ MOMOIIBIO
3KCIIEPHMEHTOB.

§ 22. Tpemve nonosxwenue MKT

1. YacTguer BemecTBa B3AMMONEHCTBYIOT APYT C APYIOM: NPHTATH-
BAOTCA HA HeOONBIIAX PpacCTONHAAX H OTTAIKHBANTCA, KOrja OHH
YMEBBIIAIOTCA

2. D70 NOATBEPXIACT CONPOTHRIEHA® TEN CXKATMIO H PACTIKEHUIO
(s BceX Te, KpOME I'a3oB).

3. MonekynapHsIe CHTBI BMEIOT MOJIEKYNSPHYIO NPHPOXY, OHU BO3-
HUKAIOT B PE3yNbTaTe B3aMMONEHCTBHA 33pMKEHHRIX YacTHil, KoTopsie
BXOJIAT B COCTAaB MONEKYJ H aToMOB Tell. CHIN MeXMONCKYIApPHOro
NPYTOKCHHA H OTTATKHBaHHSA OYeHb OGHICTPO YOBIBAIOT C yBeNHYCHHEM
PACCTOAHUA MeXIY LEHTPAMH MONEKYN (HO CHJIBI OTTAIKHBAHHA YObl-
BAIOT GHICTpeE).

4. B raze pagmyc aeifcTsus MOJEKYIApHEIX cii B 10 pa? meHsme
CPEMHETO PACCTOAHMA MEXKIY MOJNEKylaMH. I'a3n He 00pasyior cap6o)1—
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HOU NOBEPXHOCTH, PABHOMEDHO 3aNONHAIOT 00beM W He MMejoT cobet-
peAHoM QopMu. YacTHusl ra3a ABMXYTCA XaOTHYESCKH W MOYTH CBODOA-
HO B DPOCTPAHCTRE.

Teepabie Tena COXpansmioT CBOH o0beM H opmy. Paznmgaior kpu-
cTauEYeckne @ aMOpdHEIe Tena. JIBMKeHHe YacTHL HOCUT xapamp
MaJIBIX xosieGanyit OO0 NMOJOKEHHANU paBHOBECUS.

)KH)IKOCTH 110 CBOHM CBOKHCTBAM 3aHHAMAYOT TMPOMCEXYTOYHOE MECTO
Mekay ODYTHME IBYMS arperaTHRIMHA cocTosmnamu, OHa coxpaHseT
o6BeM, 06pasyer CBOGOIHYIO TIOBEPXHOCTD, MPHHUMAET OPMY coCyna,
B KOTOPOM OHa HAXOZUTCA M ofragacT oapeAeseHHON TPOYHOCTHIO HA
Pa3phiB. B KHAKOCTH MONEKYHH PACHONOMEHE! HOUTH RIJIOTHYIO IPYT K
HApYry, HX FBWkEHHC HpeAcTapiseT cofoH. coueraHme koneGarensHoro
JBIDKEHHA OKOJIO HEKOTOPHIX HONOXKEHWH PABHOBECHMS W IEPECKOKOB
MOJIEKYJT M3 OHFX LEHTPOB KofleDaBMi{ B ApyTHe.



I'nasa 4. OCHOBHWE NNOHATHA
CTATACTAYECKOHA TEPMOJANHAMHAKHA

§ 23. Dazoeoce npocmparncinéo

1. $a3oBbIM NMPOCTPARCTROM HRSEIBMOT MATCMATHYICCKOC DPOCTPAH-
CTBO, THCTID HIMCPEHE) KOTOPOIC PARRO KORUTECTHY NCPEMEHABIN, Ofl-
PeRCASIONMXY COCTOSHHE JAMHOH CACTCMEL.

2, MuxpococTosHRe — HEOGXORIMO S2AATH DAPAMETPRl COCTOSHAS
MUKpozacTH, BemecTsa, Maxpocbcrosane onpencizerc ReGomnmnns
TRCHIOM MAKPOCKOIAICCIRN TIApancTpon (TeMueparypa).

3. Fina cucremn, coctoameil w3 oanoll vacTm+ passepuocts Paio-
BOTO TIPOCTPaNHCTRS panra 6, w3 npyx — 12, mepex — 18, w3 N — 6N.

4. PameprocTh NPOCTPAECTBA KOUPMERAT ANWA CHCTEMH w3 oppoit
YacTHUE — 3, M3 BYX — 6, U3 Tpex — 9, u3 N wactuy — 3N.

3. Pa3sMepROCT MMITYILCHOIO NPOCTPANCTBA A1 CHCTEMBI U3 O/IHOM
BacTAEb — 3, w3 JByX — 6, 1 pex — 9, m N — 3N,

6.0y =Fop Name Tog =V, Taa = Ap, Tg = V - Ap.

2 2 2
7. p=vm, E, =%=%=—2’—’;,=>p= 2mE, , 9t0 1 Tpebo-

BaOCh JOKa3aTh.

8. MonexyngpHEI Xa0¢ — YECTHIN BEIIECTBA B COCTOAHME TEILIO-
BOTO PABHOBECHA PACHPENCIAIOTCH MO BCEMY €ro obheMy ¢ paBHOMEpP-
HOMH IJIOTHOCTHIO M WHCHO YaCTHIl ABIDKYIMXCA NO KAKIOMY Hampassic-
FOHO B HEM, OTHEAKOBO.

9. Terwroroe PaBHOBECHE — MAKPOCKONHIECKOE COCTOSHVIE CHCTE-
ME!, BEPH KOTOPOM BCE €¢ TEPMOAMHAMHUCCKHE TIAPAMETPH HMeEWT Mo~
CTOHBIC IHATCHUA,

10. Jhobas MaxpockenHIecKkan CHECTEMA PAHO MIKH HO3EHO BEPCXOAAT
B COCTOSHME TEIIOBOTO PABHOBECHA, M3 KOBOpOro: €aMOBPONIBOIBHO
BBIHTH yXe HUKOTHa HE CMOXKeET.

"11. 1903 ron.

§ 24. Buympennas nepzus

1. BHyTpeHHAS JHEpIrua Tejla — 70 SHeprud B3amMoaclicTBus B ABY-
KCRHA €0 YaCTHL,

2. Tonnas 3Heprus MONEKYJ ra3a CKIAABIBACTCA U3 DHEPryii Bpama-
TENbHOTO IBWKEHMA MONEKYN, IHEPrHi KOAeGaTeHHHOrO JBIDKCHUA
4TOMOB BHYTPM MOJICKY), KNHETHIECKOM SHCPrud  MOCTYHATCIIBHOTO
JBIXEHNA MONEKYR H NOTCHIMANLHOMN IHeprkE BIauMoNeiicTaig Mose-
KyJ MEXRY OO0
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3. B cocTosHdH TenA0BOr0 PABHOBECHA JACTHII TENA BCETNA JIBY-
KYTCA TaK, 9TOOR MX IOMHAL SHEPrys OKA3HBANACH PUMEPHO PABROM

CROSMY CPEIHEMY 3HAUCHRO.

4. U=E=YE,+E,.

5. U = Ni;. 5.

6. Ono Guuio BBeEeHO B 1850 roxy Pysom.gon Kuaysuycom.

7. TotoMy %TO 3T0 3HEPIUA BHYTPCHHMX BIAMMOJCHCTBHH Mexny
aToMamMu B MOJICKYRaMH ‘Teia, B Hell He YUMTHIBAIOTCA KMHETHIECKAA
3HEpPIuA Tesa, DOTCHNHAALRAL IRCPIHA TeNa.

§ 25. Crnocobus usmenenus suympenteii s8epeus

1. CymecTeyior A3 cnocoGa ¥BMereEN RUYTPeHNeil SHEPIuH — CO-
Bepiiferie paboTH H TENN000MEH.

2. Jins pacueTa paGOTH rasa HBXOAAT ILIOWANTE NOJ TpadukoM, a pa-
60Ta BHCIIEVX CHT paBHA eff ¢ TOTBOCTHIO O 3HAKA.

" A = "'Am =PAV;

3. Tpa WsMEHMIOMEMCA. NaRNeHMH paboTa rasa BAXOMMICA Kak Hio-
HAZB HOA IPaduKOM COOTBETCTRYIDIETO IPOTIECCA.

4, PaboTa rasa B 3TOM EPYTOBOM NPONECCE PABHA PA3HOCTH KOXHYE-
CTRA TCIMOTH, DOMYUEHHOTO B NPONECCE, K OTAAHHOMY M PaREa COOT-
BETCTBEHHO PA3HOCTHE IVIMMANEH HoA BeTBAMHE Ipadnka ¥ pasHa nIoma-
Iu nox rpadguxom. OHa DONOXHTEIBHA.

5. KammdecTBoM TenmOTH HA3LIBAIOT 9acTh BHYTPEHHEH 3HEpramW,
TIepeaHHON OT OIHOTO TeNa K APYTOMY IIPH TennoobMene. OHO mMeps-
e1cA B IDKOYJIX.

6. Harpesaase — Q = cm(t, - #)). Oxnaxaenve Q = cm(t; — t;). Ha-
poobpasosanue Q = rm. Kongercamus Q = —rm. Tlnasnenne O = Am.
Kpacranmmaupa Q = —Anm.

7. VAebHaA TeIIOEMKOCTS, TEMNOTa Napo06pasoBanus M yle bHAS
TemNoTa IUEAICHES mMepsiores B Jix/kr - K.

8. VennHas TeIIoeMKOCTh BOZL! paBHa 1 kan = 4,2 JIx.



§ 26. Iepewiii 3aKon mepMoOuHaMUKy

1. ViMeHeHHe BHYTpCHHEH SHEpruM CHCTEMB! IDH €€ nepexole W3
OJIHOTO COCTOAHUA B APYTO€ PaBHO CYMME KOJNHUECTBA TEIUIOTH, MEpe-
HAHHOIrO CHCTeME, H paboThl RHSIIHMX CHIL

2. Anmuabaranii Dponece — 310 mponece, Npoucxonammi 6¢3 Temwo-
ofMeHa ¢ axpyxatomeil cpenoi.

3. Ilpx cxaruu OyneT yBeNHIMBATLCA, & IPH PACTHHPEHAN — YMCHE~
Imarscs.

4. 370 ¢ieNCTBHE NEPBOrO 3aKOHA TEPMOMHHAMHIH, CHCTEMA 3aMK-
HYTa, HOITOMY OKpYXalomue ¢¢ Tejia He MOTYT COBEpPIIMTL Bajx Hel pa-
6oty mwid nepepats eff kakoe — MAGO KOAYECTRO TemioTs, IlosToMy
yBelludeHUe BHYTPCHHeH 3HEPrHM OXHOTO TElla PaBHO YMEHBIICRHIO
BHYTRCHHBEH SHEPIHE APYroTO TNa CHCTEMEL.

5. Cucrema 3aMikHyTa, paboTa Be copepmiaercd, moatomy AU = Q,
BRIIIONTHAETCA YPaBHEHHE Temnosoro Gananca.

6. Beunnli pBHTaTéBn MOXET COBEpmATh paboTy TOMBEKO 3a cuer
YMEHBIICHAA CBOCH BRYTpeHHeH JHEPIHA, HO B KaKJIOM IHIJIC HAYAIBHOE
M KOHETHOE COCTOSHHA PaGouero Tera AOKEL COBIAAATH. MBI pANUIN K
TIPOTHBOPETHIO, CJIEIOBATENLHO, BEUHLIH HPHATATEIE HEBO3MOKEH.

§ 27. Sumponus

1. OETponna cHcTeMB — 3T0 duBMYecKas BeJIMTHHA, KOTOpas Ipo-
nopipoHankya Jorapapmy obpeMa Tolf obGnacTm TPOCTPaBCTRa, TAe
JIAHHZA CHCTCMa POBOIHUT CBOS BpEMAL.

2. B MonexymnsapHoli Ppu3sHke TepMomMHAMATECKO BepOSTHOCTRIO Ha-
3BIBAIOT YUC/IO MEKPOCKOMMUECKHX CHOCOGOB, KOTOPRIMH MOXET GHITh
OCYMECTBIIEHO HAHHOE MAKPOCOCTONHAE CACTEMEL

3. C yremaucHueM I' pacrer u W, a takxe S. [TosTroMy 3HTpOmMIO
MOXHO Ha3BATL Mepo# Gecniopsxa B cucTeme.

4, DATponHs yBEeAHIETCA.

5. C bombmoit, Tak KaK SHTPOIHMA NPSMO BPONOPIHOHANLHA TEPMO-
JUHAMYIECKOH BEPOSTHOCTH.

6.

W=1"/I‘0,

3HauuT, 3aaHHEIe BENUIHHE] OTIHIAIOTCH HA HEKOTOPYIO KOHCTAHTY
kinTy

7. TepMoxmHaMHIeCcKas BEPOATHOCTH BHITaAeHMA 12 panHa l 2 pas-
Ha 1, 8 paBna 5, 1 paBna 0.

8. Brocr 61>m YCTAHOBJIEH Ha BEHCKOM Kirapbume cmycrs 27 jiet no-
cne ero cMept B 1933 1.
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§ 28. Bmopoii 3axon mepmodunamuxu

1. P. Knaysnyc pomunes B 1822 roxy.

2, TloToMy 9TO MEPRRH 33K0H TEPMOAMHAMUKH He SABAI HHKAKHX
ykajaHwit 16 NIOBOXY HANMPanieHHA TEIIOBRIX TPOHECCOB,

3. Bce ¢aMONpPOM3BONLERE NPONSCCH B HCPARHOBECHHX CHCTEMaX
IPOHCXOASAT B TOM HANPABNICHUM, B KOTOPOM SHTPOIHA BO3PAacTaeT, KO
TEX TI0P, ITOK3 HEe FOCTHIHET CBOST0 MaKCHMANLHOIO 3HAYCHAA.

4. HanpuMep, Kycok caxapa, paiMemaHHEIN B cTakaHe, He cobeperex
00paTHO, CKOJEKO GBI MK He XK IaTH.

5. B"MakPOCKOIIMIECKHX CHCTEMAX NOPANOK BCETAR CTPEMHETCS YTy
TS MecTo Gecnopanxy. ‘

6. VMernitaer, Her, He NPOTHROPEHAT,

7. Heo6paTumocTh TEIIOBRIX MPOLECCOB CBA3aHA € MEPEXONOM Mak-
POCKOILTIECKHX CHCTEM H3 MCHES BEpOATHHIX B Gollee BEpOSTHHE CO-
CTOSHMA,

§ 29, Temnepamypa

1. TeMmepaTypolf H2IWBAIOT BENHUMHEY, KOTOPad XapaKTepH3yeT CO-
CTOSHHC TEIUIOBOI0 PABHOBECHA MAKPOCKONHIECKOH CHCTEMH H MRTCH-
CHBHOCTD TEILIOBOrO JBIDKCHAR €6 TACTHIL

2. Enununoi aGcomoTHON TeMIepaTyphl 4BaseTcs KeJbBHEH.

3. DIIpx xoHTaKTe Teqx C pasHOP TeMIepaTypoil SHEpPrAd NepeXomuT
0T Tena ¢ bomnmel TeMneparypoit x Tedy ¢ MeHL e,

2) Bce Tenma, kOTOpble HaXOASTCA B TEIUIOBOM DABHOBECHH JPYT ¢
APYToM, HMEIOT OMHAKOBYIO TEMIIEPATYPY.

Temmepatypa xapaxTepmsyeT WETCHCHBHOCTh TEIUIOBOTO JBIDKCHHS,
Ho3TOMY ¥ Tena ¢ Gonsmel TeMIepaTypoi CpefHsa KAHETHIECKA dHep-
ra yacTan Gosbme. ECIu npuBecTH 3TH TeNa B CONPHKOCHOBEHHE, TO
HX YaCTHIRI HATHYT CTAIKHMBAThCA, HX CPCHHAL KHHCTHAYCCKAA DHEPrHAg
Ha1HeT BRpaBHABAaTECA. KOrja oHa CTaHeT ONWHAKOBOM, HACTYNHAT Tem-
JIOBOE PABHOBECHE.

4, Taxo# npubop Ha3elBaeTCA TepMOMETPOM. Bnepsoie on 6w1 H3ro-
vosneH B 1709 roxy J1. I'. @apenrefitom.

5.V prymh.

6. Pryts: ot -35 o 750°C, cnmpT: o1 ~80 no 70°C, nenran: ot —200

o 35°C.
7.7=1,
S

9. T=1+273,15.
AT=T1~Ty=41 -1+ 273,15=-273,15 =, - t, = At.
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10.

T _ Ay, —20K

AS =AU, 5
! T,Tz ~1000K’

s h>T

Teno T; 6yaer TepaTs FHPrmo, ROITOMY OHO Hosee HAIpPETO.

§ 30, Tpemuii 3gK0R MEPMOOBHAMUIU

1. Bamerep Heper poarucs 8 1864 roxy.

2. Tlepaas GopMynmpoBRxa TPETHETD 3AKOHA TepMOMHAMHKH [OABH-
nacs B 1912 rogy.

3. AGcomOTHLI HOMb TEMIEPATYPhl HEAOCTHENHM, K HCMY MOXHO
JHIING 3CAMITTOTHYECKH NPHOIAKATECA.

4. AGcomoTHIM HyleM HARKIBAIOT Teunepa'rypy T = 0. Ipu abco-
JDOTHOM HyJE BCE BONICCTBA HAXONWIHCE Ol B TBEpIOM KPHCTAMYe-
CKOM COCTOSHHE,

5. CepxTexyuecTs KHAKOrO ICJHA — TO0 KBAHTOBOC ABICHHE, He-
06BICHAMOE B PaMKax KKCCHIeCRON dhrmxa.

O=a nueprie GhiAa otkpsTa 8 1941 cexy JL J{. Jlanpay. B ceepxre-
KyueM COCTOSHHEM TRIcM cHocoDCH HPOTEXATH CKBOIS TAKHE Y3KHE Ime-
JIH H XaNmIApH, IT0 DPeofoNeHAS X RS OORYEOH EHAKOCTH BCIEACT-
BHH BHYTPEHHETO TPEHAA OPOCTO HE BOIMORHO.

§ 31. Tennossie dsuzamenu

1. TemnoRKEe ABHTATENH - ITO YCTPOKCTBA, KOTOPHIE 32 CIET HCIIOMb-
30BAHAL BHYTPEHHEH SHEprud TOMUMBA COBEPIIAIOT MEXAHAIECKYIO pa-
6ory. K- TEINOBRM ABUraTelsM OTHOCST HIAPOBHE H Ia3oBble TypOMHEL,
HBATATENH BHYTPSHHCIO CIOPAHMY, PCAKTABHEIC ABUrATENH B T. 1.

. 2. Tlepsy1o naposy o Mammry mo6pea & 1774 roxy Jhkeiie Yarr.

3. TemoBo#f ABHraTent COCTORT W3 XONOXRUILHHMKA, HATpeRaTeNsd H
pabouero Tesa.

4. XonoMUILHEK LOTJIOmMAET 9acTh JHeprum paGodero rena, oH Hy-
XeH JPIM TOro, YTo0H pabora, coBepMIAEMAd TENOM 33 OJfAH HHKY, GHTa
NONTOXHATENLHOM.

B spETaTene BHYTPEHHETO CIOPAHHA POIh XQIOAWILHIKA UIPaeT aT-
mocepa.

5. Kospdmpmerrom noie3Horo AeicTBHA TEWIOBOTO JBEIATENA Ha-
3RIBAIOT OTHOMICHME PaboTHi, COBEPIAEMOil IBUTATE/ICM, K KORMIECTRY
TETMNOTRL, XOTOpas ORUA NOTydeHa OT HarpeBaTels.

6. M3 Rcex TEMNOBHIX ABHTarescii ¢ 3aaHABIMH TEMITCpaTyPAMHA Ha-
TPeBaTend ! XoloMwibHHKA MakcEManbHiM KIVZ| Oymer oGnanats ToT
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JEHraTeNb, KaX gl Huxs paboTH KOTOPOTD DPCACTSRAZET coOoM mAKA
Kapno.
7. Tipumestea dopuyny Knayanyca:

0. =Ti(5; -5 @ =Tt -y n=1-1l =1 B,
e %

8. Koanuectso Tennorw, nonyiacmoc paGoae Tenod b maxne Kap-
HO HA y4acTkax 2-3 & 4-1 paruo Hymo.

9. anmomueoﬁxmmuonommmmnﬁparypymmenﬂmu
NIOHMKATb TEMNEPATYPY XOJONHILHHKA.

10. Tlo gopmyne:
191
12

Tak kak (s # 0, Yo KEIJ mo6oro TenROROY0 FRETATCRS MeHEme 1.
11. 310 NpHBOAKMT K 3arpA3HEHINO OkpyXaloifeli cpelbl, BOZHMKALT
YIPO3a H3MEHEHHS KITAMATA, .

n=1-



I'nasa 5. WIEAJIBHBINA T'A3

§ 32. Buympennaa 3nepzun udeansnozo 2a3a

1. Mneanermii ra3 mpeacTasieier coBoll TeopeTHIECKYI0 MOJENs a-
33, B KOTOPOH MpeHeOperaioT CUIaMH BIAUMOAEHCTBHA MOSEKY (Kpome
CHIT OTTANKHBAHKS IIPH X CTONKHOBEHHAX), MOJIEKYNE! PACCMATPHBAIOT-
A KAK H¢ MMEIOMmue pa3MepoB MaTepHaTbHEIE TOUKH.

2. BHyTpenHsist 3HEprus HACATHHONO ra3a ONpEeiseTcs: TONBKO ero
TeMNeparypoli ¥ He 3aBUCHT OT 3aHMMacMOro HM 00BeMa.

U =3 NAT.
2 N

4. AGcomoOTHas TeMnepaTypa Tela sBIFeTCA Mepoil cpelHel KuHe-
TAYECKOH IHEPIUY NOCTYTMTSISROI0 IBHIKCHAA €10 9aCTHIL

2

5. Cpeauelt kBagpaTAYHOM (TEILIOBOI) CKOPOCTEIO MOJIEKYJH! Ha3h-
BaeTCs (przuIecKas BeJMHAA, PaBHAN KBAJPATHOMY KOPHIO M3 CPEITHETO
3Ha9eHNA KBAJPATa CKOPOCTH MOJIEKYJIKL.

6. v, = 500 M/c;

‘l)" =J‘§"‘)T =408,25 M/C,
o =b13-0; =461,3 wlc.

1. A30'r Tak Kak OH Jierie.

8. InaruAoBas HATH OGBLIA MOKPHITA TOHKHM CHOEM cepebpa | pac-
TIONOXXEHA BIOJNE OCEH JBYX XKECTKO CBMIAHMEIX IMUIMHAPOB. Bo3nyx w3
HuX 6nu1 oTxadan. Huth Harpepasnach, ¥ ¢ ee MOBEPXHOCTH CTANO HHTEH-
CHBHO HCHApATHCA cepebpo. ATOMEI cepefpa 3amOMHATH TIPOCTPAHCTEO
BHYTPH NIEPBOro LQUTHHApPA. A 9acTh aTOMOB TIpONeTana depe3 Y3Kylo
IIelb BO BTOPOH INUIMHAD, 9bH CTEHKH OXNKIAIHCH, ¥ HA HAX MOIJIH
KOHAEHCHPOBATRCH aToOMbl cepedpa. 3ateM cHcTeMy NPHBOMWIH BO Bpa-
HIEHHE ¢ BEKOTOPOH 9acToTOM, 1 noyiocka cepefpa cMemaiack Ha HEKO-
TOpOE paccTosHMe [,

CKopocTb TEILIOROIO JBIDKCHUA ATOMOB MOYKHO ONPEAENHTS [0

$opmyne:
L= 27WR2(R2 - R[ )/1.
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9. H1-3a 6pOyHOBCKOrO JRIDKEHHA.

10. Moxa3aTensCTBO:

3a At, B TeueHHMM KOTOPOrO MOJEKYNE! NPONETANH paccrogune § =
= R, - R; oT oTBepCTRA BHYTPEHHEIO NHIHAAPA J0 BRCIIHETO, MOCICT-
Huii, 6arofaps BpamieHMIO, CMECTRUICA Ha paccrostme L CropocTh 1o~
CTYNAaTenbHOrO JRIDKEHUA MONIEKYN MOXHO 32MBCaTh;

v_i_Rz Rl
Ar Az
Ho
I
u’

e i — NAHEHHAA CKOPOCTh TOYEK BPAaInerocs IMIMERpa,
Y4uTeIBad, 4TO ¥ = 27IR;V, rae R; — paxdyc BHemNero NWIMHIpPA H
V — 9acTOTa BpalleHus, IOy YiM

J

. Ar= .
2R,V

CnegoBarensHo,
27R,V(Ry = Ry)
R B
4TO | TpeSOBATOCH NOKa3aTh.

§ 33. Ypaenenue cocmonnus udeanvnozo 2aa

1. laBnenwe, 0GBeM 1 TeMTiepaTypa.
2. VpapHeHMEM COCTOSHES Ha3hIBAl0T YpaBHEHHE, BEIPAKAIOWEE
CBA3b MEXTy MaKpOCKOMMYECKHMY NapaMeTPaMH BeIECTBa.

M.
V
3. Ocuosuolt 3apaueit MKT sBiseTcs HaXoXjeHne ypasHCHMA CO-
CTOAHMSA TOT0 WIH MHOTO TeNa.
4.
=i Ny B p Rk, =831 Tx(Moms )
v MY T M 4
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5. B pasHurx o6peMax MOOHX HucagbHBLIX T830B IPH ONEHAKOBHIX
TeMOepaTypax M JaBICHAAX CONCPKHATCK OMHAKOBOS THCHO MOJICKYL.

Ho ypaBHermo cocTogHMA 3Hena Molexyn B rase N = pVAT. Orao-
JA BEJHO, YO JIPA OJHHAKOBEIX TEMICPATYPax, o0beMaX H MABICHASX
OMHAKOBHIM OyxeT ¥ THCHO N.

6. laBnerye cMeCR BE B3aUMOBSHCTRYIONAX XHMHICCKH HICANBHEX
Fa30p paBHO CyMME IAPIMATLHRIX AABJICHAN 3THX 1a308.

N =NI.+N2 +...+Nn;

p - Nt +N2:---+Nn kT =%kT+.‘.+-NP'—”kT = P]. +...pn9

970 B 1pebOBaNOCH AOKA3ATH.

7. Orromenne npomsseneuud obnema H JarIeHM K abcomoTHON
TeMIICPaTYPE MACAMLHOIO Ia3a €CThH NOCTOSHHAS VIS SAHHOM Macchl rasa
BONHMHEA,

" 8. OT0T 3aK0H CNPABEVIAB U ¥aeaMbHHX [a308.

§34. Ilsénpoueccu 8 udeanrvHom 2aze

1. H3oTepMiraecKHM Ha3BIBACTCA MPOLCEC, B KOTOPOM TeMIepaTypa
HEH3MEHHA. '
- 2, TlepBhii 3aK0H TEPMOAMHAMMKN [Ji1 HIOTEPMHUIECKOTO IPOLIECCA:

A=Q.

3. TlpomBegense NaRICHAA NAHHOH MacChl UIGATLHOIO Fa3a Ha ero
o0LeM JBRIgeTCH HOCTOSHHON IPH HeH3MEHHOM TEMIEPaType.

2V = canst.

OTOT 3aKOH M3BECTER, Kik 3ak08 Baitng-MapuoTra.
4. H30x0pIEIM HASLIBAETCS NPOIECC, B KOTOPOM 005eM HEHIMEHEH,
5.AU=0.
* 6. OYHOIHCRHE NABJICHEA NaHHOH Macchl K aGCOMOTHOH TeMnepaTtype
HICANLHOTO Ia3a NpH HEHIMEHHOM 00heMe IOCTOSHHO.
P _ const.
T

7. Mi300apHLIMA Ha3BBAIOT NPOLECCH], B KOTOPLIX AaBIECHHE OCTACTCA
HEM3MEeHHBIM.
8.

U,-U,=0-pV,-1)



9. OtnHomeHzc 0bbeMa ARAHON MACCH! MRCARLHOTO Iain & €ro abco-
JOTHOM TEMIIEPATYPe DPH HEM3MEKHOM JABSICHWH NOCTOSNHO. OH Ohin
otkpeit JKaxom lapnem B 1787 rogy.

14
— =const.
T

10. H3oxopHoe oxmaxpchue; 2-—3; H3CTEPMHICCKOC pabHIMpende:
4—35; mobapHoe HarpesaHme. 1—2; 3—4; moxopHoc Harpenanme: 6—
1; a3oGaphoee cxkatue: 5—H6.

11. Bo3spMeM Ha rpauxe TOIXH ¢ OFHHAX080jH abciuoroil Bropol |
MI0TEpME COOTBETCIBYCT COALINCC AABECINC, IHWIRT, M) YPIBBCHWIO
Kimalinepous — Menzeseena it COOTBETCTRYCT GORBIIAN TEMROPATYPE.

12. Bossmen Ha rpaduRe TOHKR ¢ OXHNAKOBOH a6cupecol. Bropoli
KpHBOlf COOTBETCTRYET GOMMICS BABNCHHE, SHEINT, HO VPIBRCHMIO
Kaaiirepona — Mengenecsa el COOTECTCTBYCT MeHbLIEHOTBEN. )

13. BossMes ua spaduke ToURM ¢ ogmmamonocil abcymecoii. Bropodi -
KPHEOH COCTBETCTBYET OONLIIRIA 60TEM, 3RATHT, 1D ypaansmEo Knaik-
nepota — MeHesdena ¢if COOTBCTCTBYET MCHLEICE AABACHHC.

§ 35. Ocnoenoe ypasnenue MKT uoeansnozo 2aza -
1.0cHoBHOe ypasxeHue MKT:

1 2
=—HMgV .
3 ovr

p =Ly ().

3. ORro 00ycnoBneHO HABJICHHEM Jada Ha CTEHKM COCYAAd H BHYIpeH-
HHM HaBJICHHEM rasa. .

4. ®ayxTyanus — 370 ciyualisoe OTXIOHeHUe GU3HIecKkol nemHIn-
HB! OT CBOCTO CPEAHET0 3HATICHMUL

5. BpoyHOBcKo¢ aBU:KEHHE 0OYCIOBACHO Mmmm cxopocml.

6. Ecnu ras HaXOAMTCA B PABHOBECHH, TO $aykryauu OyayT euecHb
Mannl. Cpeanee 3naueHne YacTHI, HAXOUSNHXCA B JICBOH 4aCTH COCyXa,
pasHo N/2. Mosxer. DTo 3aBHCHT OT YHCIA JacTHIl B 0fbeMe. Yem Goms-

me 9aCTHIL, TEM MEHLINE GRYKTyaInIM.
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Taapa 6. PHIAKA ATMOC®OEPHI

§ 36. Ammocgpepa 3emnu

1. ATmocdepa cocroMT M3 230Ta, aproHa YIIEKHCJIOTO rasa HEOHa,
KHCJI0pOJa M HEKOTOPHIX JPYTHX ra3os.

2. Armochepa 3emmn coctomT B3 cyoeB, Ee HIDKHAL HacTh
HA3bIBACTCH Tpomocepol, nance pacloNaraeTcy NUepeXORHEIN CIOH,
Ha3RBACMEL TPONIONIay30if, a 32 HUM —~ CTpatochepa.

3. AmmocdepHoe naBnende 3aBHCHT OT BBICOTHI HAJ YPOBHEM MOPH.
C e¢ yBeMICHREM RanNeRUe COOTRETCTBCHAO YORBaeT.

4. Crexnganast TpyOka, 38IAAHHAA ¢ OJHOTO KOHHA ¥ 3aNOJHEHHAA
PTYTHIO C APYTOr0, NCPEROPATHBANACH H ONYCKANach B APyrol cocyx ¢
prytsio. IIpE 3TOM BRCOTA PTYTH B TpyOKe yMeHRmanach, HamepHs ce,
o fopmyne p =pgh MOERO PACCIHTATh IRIEHHAE B IACKALAX.

5. Yenoeexk He QyBCTBYeT arMocepHOTro NamieHHA, JIOTOMY 9TO
KHKOCTH B A3k, 3aI0NHMICHINE TKAHK, COCYAR! H NOJOCTH TENa, CKATHI
JI0 TAKOTO XK€ JAKICHUA, ¥ YPABHOBEMMBAIOT BHEWHEE NaBICHHE.

6. Berp BOBHHKAOT H3-33 HEPABHOMEPHOTO pacnpeielieHHA
JABNettid B pasHeIX MecTax aTMocdeprl.

§ 37. Baaxwcnocmp 8o3dyxa

1. Obmas Macca B armocdepe 3eMIH BOJASHOTO Iapa COCTABIACT
oxono 1,24 - 10 kr.

2. HachumeAHsIM Ha3MBAlOT Hap, KOTOpHIH HAXOAMTCA B TEIUIOBOM
PABEOBECHH CO CBOCH REJKOCTHIO.

3. I'pa yBesTANeHIH 00B¢Ma YMCHBINALTCA KOHLCHTPAIL, H Hao60poT.

5. AGcomoTHas BIAKHOCTE BO3XYX& — 3TO Macca BOAAHOTO flapa ,
EOTOpad cofiepxETes B 1 M° Bo3yXa.

6. OTHOCHTEILHAY BIAXKHOCTD — 3T0 OTROHICHHE NAPHMAIBHOTO JAB-
JICHHA BOTHOTO Mapa K JARNCHUWIO HACBUNEHHOTO Hapa MpH Toi Ke TeM-
neparype. )

7. Touxoli pOCHl HA3EBAIOT TEMNEPATYpy, A0 KOTOPOH HeoOXoIuMo
OXIAIMTH AP, BC M3MEHSA JaBieHUd, 4ToOBl OH ¢Tal HACHIIEHHBIM.
Tpu pamkHeiimeM NOKMKERNY TeMIICPaTYphi KOHAEHcaua npeobnanaet
HaJ{ HCTIAPEHHCM.

8. OTHOcHTENbHAS BIAKHOCTE NPY TOUKE POck pagHa 100%.

9. C yMmeHuINEeHWEM TEMIEPATYPH OTHOCHTENbHAS BIAKHOCTH
YMEHBIACTCA.

10, OTHOCHTENBHYIO BJAKHOCTH BO3AYXa NO3BOISHOT ONPEASTHTHL
ICAXPOMETPH.

11, Jina wenoBeka Hambonee OMarompHsrTHa BILKHOCTH BO3JYyXa OT
40 nio 60%.
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§ 38. Aduabamnuvie npoyeccyl 6 ammaocpepe

1. AxuabaTHRIMH Ha3HBAIOT PONECC M3MEHEHUA ofbema M JaBneHUA
ra’a IpH OTCYTCTBHH TEILIOOOMEHA ¢ OKPYXAIOITHMH TEIaMI.

2. Npr agmaGaTHOM pacMpeHMH ra3a ero BHYTPSHHAS SHEprud
YMEHBIIAETCA, NIOITOMY ra3 oxyiaxaaerca. IIpn anuaGaTHOM CXaTHH ra-
3a ero BHYTPEHHAA SHEPriAd YBENHTHBACTCA, H I'A3 HaTPEBACTCA.

3. Obrnaxa HOSBIMOTCA, KOI'IA B TIOJHABIIEMCS Ha HEKOTOPYIO BHICO-
TY BO3AyXe BoAsHON map HagwBaeT koHAeHcHpopaThcA. ITourn Bcernma
00J1aKa NPEACTABIAOT CoOOH CKOMNEHAe MeNbYalfuaX Katenek BOJHI.

4, Ecia B 06M1aKe KaneJiski BOOB! 049eHE MAEHEKHE, TO Hecrnopanod-
HEIe YAAPH MOJICKYJI BO3AYXa He AAlOT MM IIAJaTh BHE3. Bomsume karum
MOTYT Ha9aTh ITafaTh, HO BOCXOIDINE NOTOKY BO3LYXa H eI'0 CONPOTHR-
JIERHE MOTYT OCTAHOBHTB H OTGPOCHTH KAt BeepX. Ecim kamm mpo-
JOIDKAIOT HARATH, MOTYT HCTIAPUTLCA B A2KE He JOCTHIb 36MIH,

5. Ecym RnaxHBI# BO3XyX OXJIaXATh, TO, B KOHIE KORIIOB, aBleHHE
BOASAHEIX OAPOB B HEM CPABHICTCH ¢ YIPYTOCTHIO Mapa NpH 3TOH TeMne-
parype. [Iap cTaEeT HACKIIEHHKIM H NPH AANLHEHIIEM MOAMXKERMI TEM-~
TepaTypPH HATHET KOHAECHCHPOBATLCA B BOAY. TyMmau nosgngerca 6naro-
Japs TakoMy SIBICHHIO,

6. oxan waet 13 00NaKoB, CONePXAaRIMX KPUCTAITHKY Jibla BMeCTe
¢ KaIULIME BOJBI M HMCIOIMMX TeMneparypy Hipke 0°C. sbimafag us o6-
JNaKa, 3TH KPHCTALIMKH TAIOT ¥ NPEBPAMAIOTCA B KA AOKNA. 3uMolt
OHHM B BHJE CHEXHMHOK HOMANAIT HA 3eMiIO, He pacTase. B cBI3M co
crywaHEIM 3aMep3afneM HEKOTOPAIX Kafejib B ofnaxe obpasyroTca 3a-
ponbumy rpafd. OHH NAKAIOT BHU3 U CTANKMBAIOTCA C BOASHEIMHE Kall-
JaMA. .

2-2065

-



F'napa 7. PHIAKA ATOMA

§ 39. Aoepnas modens cmpoenus amoma

1.ATOM wMen BHR NMONOXHTENBHO 3APAKEHHOIO HO BCEMY 0fneMy
mWapa, BHYTPH KOTOPOr0 HaXOLWIHCH DNEKTPOHM (Kak «myfMHF C
H3IOMOMY ). .

2. Pesepdopn u ero noMoIHEKA pacceuBany OrYACTHL ATOMAMM 30-
noTo# Gansra. MM yxanoch Habmozarb O-92€THIRI, OTKIOHAIOMIECE
vasan. Hpoananmuposan samunie, Pesepdapn Npumes X BBOAY, ITO
MoZient ToMcoma HeBepHa, 8 aToM HanoMHHaeT COIHSTHYIO CHCTEMY
(BOKpYr SApa BpAamAIOTCH ANEKTPOHK). Tax NOSBANACH IUIAHETAPHAM
(e aTOMHAn) MOACTL ATOMA.

3. O-uacYRIB! NPEACTABIHOT CoGOH NOXHOCTHIO HOHH3HPOBAHHRIC-
ATOMBI TeIMA,

4. a)ATOM COCTOMT M3 HOJOXHTENLHO 3APEEHHOTO SAPA M Bpa-
WAIOIEXCA BOKPYT HEFO 3#EKTPOHOB.

O)ffoyTi BCH Macca aToOMa COCPEROTOUCHA B €F0 SApe, KOTOpoe 1Mo
pasMepy B JIECATKH THICAY pa3 MEHBHHIC Pa3sMEPOB CaMOTrQ aToMa. 3apax
SApa paBeH +Ze, TAe Z — NOPARKOBEIA HOMep dueMeHTa B rabmuue LU,
Menxaeneena.

B)BOKpyr axpa o6pamactcs Z A1eKTPOHOB, MX CyMMapHRIH 3apsj pa-
BeH —Ze.

5.  O-yacTHHM ~ BOGBPALIAIOUIHECS  («Ha3afly,  HAJETAOT
HEMIOCPEJICTBEHRO HA S4pO, & TaK KaK pa3Mephl ffjpa OYCHL MAhl IO
CPaBHEHWIO € pa3MepaMM BCETO aToMa, TO WHCJIO TAKHX dacTHIl OyzeT
HHUYTOXHO Malo.

6. ITotoMy 4T0 Macca (. - JACTHN OYEHB Maia.

7. Her, TaK Kak NMpakTHYECKH BCA MACCa aTOMa COCPEIOTOIEHA B ETO
Ape.

8. 3apan smpa aToMa 3010Ta paBeH +Z¢ = 79 - 1,6 1077 K = 1,26 X
%1077 Kn.

9. B aToMe BOROpOAa HaxomurTca 1 a5eKTpoH, B aTtomMe soiiota — 79, a
B aToMe YpaHa— 92,

§ 40. Hocmynramwut bopa

1 IlotoMmy 4TO OHM CHMTaJM, YTO aToM, omucaHHHi Pesepdopmom,
CYIIECFROBATH HE MOT.
. 2. 1) AToM MOXeET HaxOAUTLCA HE BO BCEX COCTOAHMAX, @ TOIBKO B
0co0BIX (KBAHTOBBIX), KQXKAOMY U3 KOTOPEIX COOTBETCTBYET CBOA OHpe-
IeneHHas SHEPTHi. ATOM B CTAUIHOHAPHOM COCTOAHMM He HAIydaer.

34



2) Ilpu nepexoAe atoMa K3 OMHOro KBAHTOBOI'O COCTOSHMS B IPyroe
TIOTJIOMIACTCH, MM M3y1aeTCd KBAHT CBETA ¢ HEPrueil, paBHO# pa3Ho-
CTH SHeprail CTaIMOHAPHKIX COCTOAHMAIN.

3) DOnexTpoH B CTAIMOHAPHOM COCTOSHIH MOJKET JBUIATHCH TOJLKO
1o opbiwre, paguyc KOTOpoH YAORTETBOPAET YCIOBHIO!

mor = nh,

[I& My — UMHY/THC SNEKTPOHA, # — HOMED KBAHTOBOTO0 COCTOSHMA.

3. E,=<Ry/n* 1 Ry=13,63B.

. 4. 28OS KBAHTOROS THMLHO — ITO [ENQe YHCHO, KOTOPOE ONPeACHsA-

€T SHEPFMIO ATOM2 ¥ £T0 HOMEP B 3TOM COCTOAHHIL

5. Jueprud aToMa BOAOPOAR B OCHORHOM COCTOSHIHE parHa —13,6 3B,

6. Bop momycTHN cywecTBOBaHME B aTOME TAKHX COCTQSHMI, B KOTO-
PEIX ABIKYLHECH C YCKOPEHUEM MIEKTPOHK HE ¥RIYJAIOT NSKTPOMAY-
HHTHBIX BOJTH.

7. Pa3 KOMIKH He CYMECTRYET, 3HAYUT H JBYX XBOCTOB y Hee HeT. Hy
A0 Y BACTOMIICH KOUIKK MOXKET GBITE TONLKO OJHH XBOCT.

§ 41. Amom eeoopoda

1. Ha mepgoit 6aposckoii opbnte (n = 1) v, II% => Mbl MOXEM B

OCHOBY TE€OPHHM aTOMa LOJIOXXHTD KJTaCCHUYECKOE, a HE PCIATHBHCTCKOE
YPaBHCHHNES ABIDKCHEL.

2. B pas n* =4 Gonsme.

3. CxopocTs NponopUMOHATEHA 1/1,

CrnenoBaTe TR0, CKOPOCTE NBIDKEHHA HIICKTPOHa IO BTOpoi opbure B
NiBa pa3a MEHBIIE.

4.B 137 -7 =959 pas.

5. Ona yMeHBIIaeTCA B 4 pasa, Tak KaK SHEPrHsA aToMa BOJOpOXa B
n-HOM COCTORHHH B nz pa3 MEHbIE, YeM B OCHOBHOM.

6. TIpu yBeauueHAM N PacCTOAHHE MEKIY COCEAHHMH dHEpreTHue-
CKHMHE YPOBHAMM 3TOMa YMEHRLIACTCA.

7. TNocrosuman Pugbepra — 3T0 oTHOIIEHNE pUadepra K NpOM3BeIe-
HMI0 CKOPOCTH CBETA B Bakyyme M nocTosHHOK JLranka:

=R _109,7.10° u.
he

8. Papuyc He* B 200 pas Mensine paauyca aroMa BOAOPOAQA.



§ 42, Buinyscoennoe usnyuenue

!. AtoM B3 Bo3ByXIEHHOrO COCTOSHWA CIIOHTARAO (CaMOIPOH3IBOML-
HO) NEPEXOUT B OCHOBHO€ COCTOSHHAC B H3JIyJacT IpH 3TOM KBAHT CBE-
Ta. Eci ke aToM nofBeprayTs BECIIEEMY BO3ACHCTRHIO, TO BPEMA €ro
KH3HH B BO30YXINEeHBOM COCTOSHMM COKPATHTCA M BO3HHKHET MHTYIH-
pOBAaHHOE H3IY4ICHUE.

2. Masep (B mep. ¢ a8, «yCHICHHE MHUKPOROJH ¢ NOMONILIO BLIHY-
XNEHHOro M3IyYeHAA») — KBAHTOBHIA FEHEPATOp, B KOTOPOM BBIHYX-
JICHHOE MATYyIEcHES DPeo0nagacT Hall HOTHOMCHAEM.,

Jlazep — xBaETOBHI reHepaTop, B KOTOPOM, B OTNHIRE OT Ma3epa,
TEHEPHPOBANIOCH M3IyYCHHE OITAIECKOr0, a HO PaHO — JHANAZOHA.

Pazep — 370 HCTOUHMK PEHTTCHOBCKOrO HATYYCHHRS, a Tpasep — Hc-
TOYHUK raMMa — H3TyICHMA.

3. PybuH - 3TO KpHCTAL1 OXCHAA AIOMHHVE, B XKOTOPOM 9acTh
‘aTOMOB AMMOMHPNHHS 3aMEMICHA Ha HMOHEI XpoMa. ATOMHE XpoMa mnepe-
BOZATCA B BO30yXJAeHHOE COCTOSHHE W3 OCHOBHOTO € IIOMOWIBIO
MOIIHOTO HMMIYJILC3. JTH MOHH 332 OYEHb KODPOTKEH IpPOMEXYTOX
BPEMEHH CAMOTPOU3BONLHO Mepexolar Ha Goice mmskmit 3HCpreTn-
Yyeckuif ypoBeHb, KOTOPEIH HasmBaloT MeTacTaOmubHEIM., Bnaropaps

9TOMY BO3HHKACT BOZMOXHOCThL YCMICH!A CBCTA C NOMOLILIO BLIHYK- |

JCHHOTrO HIXy9JEHHS.
4. BEINOJTHUTE 3TO 3a/jalye CaMOCTOSTENLHO.

§ 43. Bosnuxnoeenue K6armMo6ol MexXanuKR

1. KpaHTOBAS MEX3HWKR — 3TO HEPEIATUBHUCTCKAA TEOPHA sBIIEHMI,
KOTOpBIE MPOHCXOAAT B MHKPOMHEPE.

OHa yIUTBIBAET BEPOSTHOCTHOE ONMHCAHME TOBENCHYA MUKPOJACTHL
U KODPITYCKY/1ApHO — BOITHOROH AyaJrmsM,

2. MHTeACHBHOCTE BONHK Ai¢ Bpolii npomopuBoHaMLEa BEPOATHO-
CTH ee OGHapyXeHHA B 3TOH TOYXE. '

3. B aroMe 1BiDReHMe dEKTPOHA BOIMOKHO JIWING NO CTAAOHAPHEIM
KpYIOBBIM OpOHMTaM, PafHyChl KOTOPHX Ha3KBAIOTCA pajuycami Bopa.

4. HeouennMElil BKJIaJ] B CO3AAHHE K PAa3BHTHE KBAHTORON MeXaHHKH
sHecnH Hpénpmnarep, Iefzendepr, Makc Bopy, ITackyans Hopnag, Hom
Jupak.

5. B Tom, YTo HHKaKas IUIAHETApHAA CHCTEMA HOCIIe CTONKHOBCHAA C
IpyTro# Takoi e CHCTeMOlt He BEPHETCA B CROE BCXONHOE COCTOAHHEE, A
aTOM Kakoro-nufo BEMECTBA NAXE IOCIHE CTONKHOBEHHMA C JNPYTHMH
aToMaMH HiiH 00pa3oBaHUA XMMHAYECKOTO COSHHHCHHA OCTASTCA TEM Xe
aTOMOM.




§ 44. Coomuowenue neonpedenennocmeii I'eiizenbepza

1. B xBanHTOBOH MEXaHUKE NMOHATHE TPACKTOPHM HE MMEET CMBICAA.
TIpHHIMANAIEHO HERO3MOXKHO TOYHOE ONPEAENCHHE TIONOKEHNA U HM-
IyAbCa YacTAUE! B OJUH Y TOT ¢ MOMEHT BpeMEHH.

2. JomycTuM, MBI PEDIHTH JIOKATH30BaTh YACTHLLY. B npoliecce cxa-
TUA OGNACTH JIOKAMHM3AUHH HCOMPEACICHHOCTD MECTONONOKEHHS YaCTH-
IEl YMEHBINAETCA, 3 Pa3OpPOC BO3MOXKHBIX 3HAYEHUIT €€ CKOPOCTH YBEIH-
yuBaercqd, COOTBETCTBEHHO PacTeT M HEONPEHENEHHOCTh &6 KHHeTHIe-
CKOH SHepruu, M B HTOre OHA CTaHET HaCTONBKO OOMBILOH, UTO YACTHUKY
CTAHCT HEBO3MOXKHO YIEPXKaThb HA MeCTe M OHA MOKHMHeT 00NacTh JloKa-
JA3AIMY.

3.

3
Ao =107 wic; Ax=1um =107 w; = A‘=113—_3x

=103 ¢

4. TToToMy 4TO, OKa3KBad AABJICHHE HA [ON, MBI 3aCTAaBJISEM JJiEK-
TPOHK B aTOMAaX MNOJa MPHOIIKATECA K CBOMM aTOMHBIM SApam, a 3T0
COTIPOBOXIAETCA KBAHTOBO —~ MEXAHUIECKUM OTTaNKMBaHKHeM. B urore n
BO3HMKACT CIDIA, HA3KIBAEMas B MEXaHUKe pPeakuueit onopel.

5. Zlna Toro, ITo6u KNaccu4eckoe OMUCaHUE COCTOSHMA GBLIO BO3-
MOXHO H B MUKpOMHpE, Hea0xouMo, YTOOK mocTosHHas [Inanka 6uina
pasna 0.



Fnasa 8. ATOMHOE 1PO

§ 45. Cmpoenue amamnozo sopa

1. AToMHOE gapo BHEpBLIE GHUIO OTKpLITO 3. PeasephoproM B 1910
Togy.

2. B 1932 rony E.H I'anon, A.11. Hsaneuxo n B. Telizenbepr npea-
JIO¥HAU TPOTOHHO-HEHTPORHYI0 Mojen, anpa. Ona cocTouT B3 HeHTpOo-
AOR ¥ IPOTOHOB.

3. Tlporok o6naxaeT HONOKATENSHIIM 33PANOM, CHITAETCH CTaGHIL-
HOM yacTanel, ero Macca B 1836,2 pasa Goubie Macch JeKTpona. Ync-
JIO TIPOTOHOB B SPE PABHO YHCITY EKTPOHOB B HEHTPATLHOM aTOME.

Heiitpor B 1838, 7 pa3 rmxenee 31CKTpond, HelfTpaneH, He SBIMETCH
cTabnunnhoit yacTuneil. Yucimo HEUTPOHOB pabBHO PasHOCTH MeXIy 00-
MM YHCAOM BCEX JaCTHIL B SApEe H KOIHICCTBOM B HSM NIPOTOHOR,

5. Yucnmo HyKIIOROB B Ape Ha3hIBACTCA MACCOBEIM YHCIOM,

6. BapuoHHLIif 3apan paBeH koJludecTsy Gapuonor B cuctemMe. B cu-
Iy TOT'O, TO HPOTOHL H HeHTPOHK SnnsmoTcs GapronaMu, TO HX JHCIO B
ATOMHOM SIpe ABIACTCA M O2pHOHHLIM 3aPSHOM KAHHOIO SJipa, H €Iro
MacCOBBIM THCJIOM.

7. bapnoHHEI! 3apa), OpoTOHA paBeH +1, Juis 3aEKTPORA Ol paseH —1,
HeMTpoHa — 0.

8. MzoronamMH Ha3mBalOT PasHOBHAMOCTE JAHHOTO XMMHUECKOrO
3IEMEHT, KOTOPHIE PA3NUYAIOTCA MACCOBEIM YHACIIOM CBOMX SAEP.

9. Y Bojoposia BX Tpu: NpoTAlA, AciTepuit 1 TPHTHH, a Tak Ke HCKYC-

CTBCHHO NOTyCHHbiH m3oTon 1 H.

10. B acittpose HaXOAATCS OAUH NPOTOH 1 OXWH HEHTPOH.

11. BHyTpH TpUTOH2 HaXOAMTCA JBa HElTpoHa.

12. BapyoRHELH 3apaa MPOTHA pabeH OXHOMY.

13. EcTb HECKOIBKO METONOB pasAcNeHd H30TONOB, HAPUMeED, Me-
TOJ, OCHOBAHHBIH HA 3aBHCUMOCTH TENAOBOM CKOPOCTH ABIDKEHRA Tac-
THIL OF HX Macchl, Apyroii GCHOBAH Ba TOM & HPUHINE, JTO H Macc-

cnextporpag.

§ 46. Adepuvie cunvi

1. TIotoMy uTO B XJaccHyeckol (pu3BKe OBUIH H3BECTHHI TONBKO Ipa-
BUTANMOHHOE, NMPUBOJAIIES K NMPUTHKEHHIO COCTABHLIX 4acTel sapa, |
SNEKTPOMArHUTHOE, CTPEMAILEEC paapymrm. aTOMHOE A1po, B3akMo-
JCeHCTBHA.

2. 1)Onu oﬁecne-umaloT DpATKEHIE HYKJIOHOB APYT K JPYTY.

2) Onu Ba 2-3 nopajxa HATCHCHBHEE YIEKTPOMArHATHEIX.
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3) SnepHble CHIAI NPOSRASIOTCA JIHIL Ha PACCTOAHMAX, CPABHUMEIX
C paIMycoM aTOMHOTO afipa.

4) Oun EMe10T OOMENHELH XapaKrep, IO KpaliHell Mepe 9acTHIHO.

3. Me3onnl 00pa3yloT BOKDYT HyKJIOHZ 0GNIaxo, Ha3L(BaEMOE ME3OH-
poii «amyGolt». bBnarozapsa :mmy MEXIy HyKNOHaMH BO3HHKZET
OpHTAOKEHEE.

4.2)1=1+40,1=1+0,1=14+0,0=0+0;

6)1=1+0,1=0+1,1=1+0,0=1+(-1).

§ 47. Duepzun cenzu u dehexm maccus 30pa

1. DOnepraedi GBA3H ATOMHOTO Apa HA3HIBAIOT MHHMMANLHYIO JHEp-
I'HI0, KOTOpas HeolXomIMa [UI% IONHOTO PacHieIUIe s AApa B3 OTAENb-
HEI€ HYKJIOHBL.

2. JledexTOM MacChl HASRIBACTCA PA3HOCTD MEXTY cyhmoii MacC Hy-
KJIOHOB ¥ Maccoif COCTOAMmEro W3 HUX Aapa.

3. 3axoHy coXpaHeHMS Macchl.

4. Vienbnad JHEPrud CBA3H — 3TO OTHOMICHNEC HONHOM SHEPTHHE CBAIM
K YHCIy HyKJIOHOB B sfpe.

5. €a = 7,25 MaB. .

6. Hedexr Macco reams Gonrme, 7€M Y JIMTAA, TAK KaK €ro 3Heprid

CBIIU 601!511[6, a4 OHa NIPsAMO NPONOpIMOHalIbHA )Ie(l)el('l'}’ MaccCBhl.
7. . -

AM =(Zmp+ Nm,)—Mo; My =m,; v AM =ZM  +Nm,, -M ...

§ 48. Paduoaxmuernocms

1. PafHORKTHBHOCTS -~ IT0 CIIOCOOHOCTD HEKOTOPhIX ATOMHLIX HIEP
OpeBpamaTECA B APYTHC AMDA CAMOIPOW3BOJLHO, NIPH 3TOM UCHyCKad
PA3NAYHLIC TACTHAIEL

2. -9aCTHON — 370 NOJOXKIGENILHO 3aPKEHHRIE ATOME reyms, a f-
YACTHII — 3TO OTPHHATERLHO 3apPMKEHHEIE MK TPOHEL. [IponRukaromas
cnoco6HOCTS P-M3nydenus ropasgo Goapme, Y4e€M y O~JaCTH, T.K. 3TO
DOTOK 6LICTPLIX ANEKTPOHOR.

3. 3aKoHBI COXpaHEHHA ORPHOHHOIO W INEKTPUYECKOro 3apAfOR BhI-
TIONTHAIOTCH:

4X - 474y + {He (o-pacmam)
A=A-4+4,Z=Z+2+2.
72X > j¥+Se  (Bpacnan)
A=A4+0, Z2=Z+1-1.
3u



4. OH IPOTHROPEHHT 33KOHY COXPAHEHUA JIETMMOHROTO 3apana.

5. PaasoakTHRHRINH pacTial sapa BOIMOKEH TONBKO TOrAa, KOIra ero
Macca NPEBLIIaeT CyMMApHYIO MacCy NIPOXYKTOB pacnaja.

Ha.

6. Heiftpuro — 310 HeHTpaNbHAd HaclTHLA © OYeHh Manol Maccod,
BO3MOXHO Haxe HyneBoi. OHO He sBaseTcs DapHOHOM €0 OTHOCAT K
JentonaM. Ero xenroHusli 3apan pasen —1.

7. Y aRTAYACTHL, BCe 3apAMIEl APYToro 3HaKa.

8. B mprpoze CymECTBYIOT YeTHpe THOA QYHAAMEHTAILHBIX B3aH-
MoaeHCTBUIH: CUITBHOE, Cl1ab0e, TPaBHTAHOHE0E B 3NEKTPOMATHHTHOE,

§49. 3axon babuoakmuonozo pacnada

1. Ilepuox momypacnaga — 3T0 NPOMEXYTOK BPCMCHH, B TEUCHHE KO-
TOPOF0 HCXOAHOS YHCAO PANHOAKTHBHEIX S/IEp B CPEAHEM YMEHEITHTCH B
JiB2 pasa.

2. 3ax0H paAHOAKTHBHOIO pacaja:

N=Ny277T,

3. PanuoakTHRHEIE 40pa XaPAKTEPH3YIOTCH CPSAHMM BPSMEHEM JKH3-
HH: ’

~

1=144T.

3a 270 BpeMA PACTIAZETCA BCE PAHOAKTHBHOE BEWIECTBO.

4. 3pech Henbad NPAMEHATE 3aKOH PaIHOAKTHBHOrO pacnana, TaK Kak
OH ABNAETCS CTATUCTHYCCKMM 3AKOHOM M CHDABERIHB TOJNBKO IPH
6onpmoM uncte aaep.

5. B 3TOM MeTONE MCXOAAT M3 TOro, YTO KOHEUHKIM IPOIYKTOM pac-
pajia ypaHa ABJgeTcs crabunsueiil m3oTon ceuma, IostoMy B moGom
ofpasue co BpeMeHsM cOAepkaHue ypaHa OyfeT YMEHBIIATECH, HO
CBUHLA — yBENHUHBaeTCH. Ji14 ONpeaeieHns Bo3pacta obpasua Heobxo-
VMO IIPOCTO 3HATh OTHOCHTENLHOE COAEPXKAHME B HEM H3OTONOB CBHH-
L3 1 ypaHa.

t= T10g2(1+NPb /'Nll)‘

6. M3 3akoHa pafHOaKTUBHOIO PAcnana CIeNyeT:

N, =(N,+Np)2"T;

/T =log, ——4 —:
B N, Ny

= T10g2(1+NPb /Nu).



7. Ana ouenkn o6nekTop B npeaenax 60 000 ser npuMeHASTCA pa-
MEOYIIEpOHBIH MeToX. CyTh ITOTO METORA 3aKIHOUALTCH B TOM, YTO NO-
ciie THOEHE TpOLEcC YCBOECHAS aTMOCgEpHOro yrnepojia IpeKpamaeTcs,
1 conepanve *C B MepTBEIX OpraHMAMAaX yMeHbIIACTCA O 3akOHY pa
auoaxTieHOCTH. 1103TOMY H3MEpHB COZepXKaHue panuoyriepoma C B
HaXOKe MOXHO YCTZHOBHTE €€ BO3pacT.

8. Topu¥ NOYTH He pacralcs 3a 04eHb AONI0E BPEMS, IIOITOMY Cro
MIEPHOM NOJypachiafia paBeH 14 Maph JneT, a BpeMs Xu3HU pasHo 20,16
Mapa set. Tleprox ionypacnana TpuTea paBed 12 rogaM, a Bpema xn3-
w1 — 17,28 ropam.

9.

4=
T
CJIEI0BATENLHO, Yem Goabiie BpeMA XU3HH JNEMEHTa, TeM MEHBILC ¢
AKTMBHOCTh, TOSTOMY Y KOPOTKOXKMBYIIMX AIEMEHTOB aKTHBHOCT»
Gonbme,

v §50. Adeprvie peaxyuu

1, SnepHad peaknus — 3T0 NPEeBPACHHA ATOMHLIX /P B Pe3YJbTa-
T¢ B3aEMOJCHCTBHA ¢ KaKuMH — Ju60 HIEMEHTapHEIMH JacTHIAMY HAH
ApYT € APYTOM.

2. 0=(m+my+m +m4)c2A

3. Peaxipin HA3RIBAETCA SJK3OTEPMUYECKOM, ecnd oOHA KHET €
MOTNODIeHHEM KHHETHIEeCKoit 3HEPIrHE, COOTTBETCTBEHHO, HEOOXOMMMO,
Y1066t MacCH 06Pa3OBABIIMXCSA JacTHH Ontii GonbIle Mace MCXONHBIX
9acTHEK. ‘

4. HaupuMep, panidoakTHBHELIE NIPENADATEI, SIACPHBIC PEAKTOPH, KOC-
MUYECKHE Jy4H, YCKODHTENH 33PIKEHABIX YACTHLL,

5. YcKOpHTENH 3a8PHKEHHEIX JaCTHIX CIYXAT HCTOYHWKaMH YacCThil,
KOTOphle HEOOXOmUMML JUIA M3YJEeHUA ANEpHLIX peakumid B JAGoparop-
HEIX YCHOBHAX.

6. TekoBBIE NEeTEXTOPEI MO3BOMAIOT HAGMONATE TPeKH YaCTHIL, CYeT-
YHKH NO3BOJLIOT BECTH CUET JaCTHILL.

7. Ilporony.

8. Heifrpor oTrprul J{x. Yenssk B 1932 roay, a npotod — B 1920 ro-
Iy Pezepdopa.

§ 51. Jenenue ndep ypana

1. Taxenoe ANPO 3aXBATHBAET HEHTPOH, NOTOM, NOACGHO Kamie, Ba-
YHHAeT AePOPMHUPOBATECA M IPUHHMaET raHTelieoOpasHyio Gopwmy, 8 3a-
TEM OHO Pa3pHBACTCH HA J(BE Y4CTH — OCKOJIKH JICTCHMS,

4]



2. MeaJIeHHWMH HeHTPOHAME HEJIWTCS TONLKO ypan —235.

3. Yaenshas 3Reprud CBA3M ARpa ypaua paHa 7,6 MbB, a 3meprus
TEILIOBOTO JNEKTPOHA PaBHa 0,1 5B. Ona 6onsmme >8eprrd CRasu B 7,6 -
10" pa3. .

4. DHEpreTH4eCKAi BLIXOH PCAKEHH NENCHUA:

Q=E,-E,.

5.3ueprud, BLIASIMOMAACST UPH AEJCHHH OQHOTO A/pa YpaHa, 0oib-
e SHSPruH BLI3BABINETO AelieHHe HelTpoHa B 1844 - 10° paz.
6.

Q=(M,—Mg ~My,—~bm,)-c".
M, =Rm,+43m, —AM,.

My, =54m,+86m, —AM ,.
Mg, =38m, +56m, —AM,.

{loacrasisem B NEepBOE ypaBHEHKE, NOXYTHM:

Sr
Q=EX+EY +EY

§ 52. Ilennasn peaxyus denenus

1. Hermas peakuus AeJeHA% — TO CaMONOANEPKABAOMAACA PLaK-
i [EJIeHMS TSOKEABX HHEp, B KOTOPOi HEMPEPLIBHO BOCIIPOU3BOAATCA
He#TPORKI, KOTOPHE JASNAT HOBLIS W HOBbIE SJpa.

2. Oua MOXeT MPOTEKaTh JIHML Ha TpeX H30TOmax: ypaHe —235, ypa-
He — 233 u rryronsy — 239.

3. Koadpuimenr pasMHOKCHIA HEHTPOHOB — 3T0 OTHOIHEHHE 9BCHA
HelfTPOHOB B OIHOI KakoM —~ HUOGY b IOKONEHIM HENHOM peakuyy K Io-
* poRMBUIEMY HX YHCIY HEHTDOHOB NpeMIISCTRYIOMETO TOKONCHHS,

4. KoaddmmeHt pasmHoKeHUA HEUTPOHOB JOJUKEH OBITE Gombmme
WIH PEBEH OXHOMY. .

5. KoopduumesT pasMHOKeHHs HEWTPOHOB VI UHCATMSHPOBAHHOH
PEaKIUH PaBeH

6. Kputiueckas Macca — 3T0 Macca aKTHRHOM 30HE KPUTHYCCKHX
pasMepoB.
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7. Snepnuif peakTop peacTaBeT CoGOM YCTPOHCTBO, B KOTOPOM
DPOMCXOIMT YNpaBieMan LeDHas peakims AnepHoro aenexus. OH co-
CTOUT W3 OJIOKOB HHEPHOTO TOIUIMBA, BKTUBHOH 30HBI, OTPAXKATENIA, pe-
TYNMHPYIODEAX CTE[KHEN, 3aMCANATENA ¥ PAANAIIOHHOMN 3aUIHTRL.

8. B atoMuOH IHEKTPOCTAHIYE IHEPTHA ne.neuux axep opeobpasyer-
€A B ANEKTPOIRCPTHIO.

§ 54. Tepmosoepuwe peaxyieu

1. VIHTeHCHBHOE TEIUIOBOE MINMYUCHHE, PaspyIIHTC/IbHAA
BOJMa, MPOHMKAOMAd pajHalid W Momm.m SNCKTPOMATHHTHER HM-
TMyALC.

2. B ponoponnoii 6oMGe B kasecTse 3amana MCHONb3yeTca 0OLIYHAA
aToMHadt GoM0a, 2 TEpMOANICPHLIM BEIIECTBOM ABNIAETCH AcHTCPHAOM.

3. TepMoAnepHbIC peakIHA — 3TO ANEPHLIC PCAKLHNA MEAAY ACTKHMMA
ARpAMHA 1P OYCHb BEICOKHX TeMIIEpaTypax.

4. lna nipeosioNeHUA KyJNOHOBCKHX CHJI OTTAAKHBAHHA SApPA JOMKHK
obsaxaTs GoNbmMoll XHACTHICCKOM IneprHel, ®, CneA0BaTeNkHO, BRICO-
xoii TeMilepaTypoii.

* 5. TepMOSAGPHIMH PeakIUaMH 08yCHOBACHO npoucxoxmeme MHO-
FHX XHMAYECKHX 3IEMEHRTOB B NPHpOAE.

§ 55. Buonozuuecioe deticmene uonuupyroONuUx
uUINRYUCRUY

1. Hommupylomye HTyueRBa — 3T0 TaKe HATYUeHHA, BIauMojiel-
CTBHC KOTODHIX €O CPENOH DPHBOAMT K MOHH3AMHMU €€ ATOMOB H MOJIC-
Xyn. K HUM MOXHO OTHECTH PERITE€HOBCKHE, FaMMa — Iy4H, IIOTOKH
abta ~ 1aCTHL, HEHTPOHOB, IPOTOHOB H NEKTPOHOB.

2. DxauBAjeHTHad 4032 00mydeHms — 310 Mepa oxmeuoli pamua-
IMOHHOM OTIACHOCTH.

3. 370 NpUBOKMT K TIOSRICHITIO JTyJeroit GOMe3HN, MHOIAA C NETANL-
HEIM HCXOAOM.



I'nasa 9. SJIEMEHTAPHBIE YACTHIIBI

§ 56. Knaccugpuxayua snemenmapnsix sacmuy

1. OneMeHTApHRIMH HA3bIBATCA JACTHIE], H3 KOTOPRIX MOCTPOEHE
BCS MATEpPHs, KOTOPBIE HeNb3d PacineuTh Ha COCTARHAIE YACTH.

2. TlepeHOCHHKH R3AUMOAECHCTRME, KBaDKH, FENTOHEL,

3. FI3 xBapKOB COCTOAT afiPOHKL.

4. BapMOHBI COCTOAT M3 TPeX KBapKOB, 3 ME30HBI — K3 NBYX, OJUH m
KOTOPHIX JO/DKEH OBITH AHTHKBaPKOM.

5. T'nrooHsr, HOTOHE!, BAOHB] ¥ I'PaBHTOHR.

6. Cnabrlii mpoMexyTodHbIH 6030H.

7. U COCTOMT M3 AHTH-y-KBapKa H d-KBapKa, .° COCTOMT M3 aHTH-d-
KBapKa H u-KBapka.

8. On¢H ¥3 d-KBapKOB HEHTPOHa HCMYCKAETCA,

.

§ 57. Aumunacmuyn

1. AuTryacTaIs GbuTH npejckasanst JloneM Jupakom B 1931 romy.

2. IozrTpoH 6611 OTKpEIT amMepukanckuM usuxom Kapnom Axnep-
cexoM 2 asryca 1932 ropa. )

3. ARTAHEHTPOH OTIIMYACTCS OT HEHTPOHA 3HaKaMH NEUTOHHOrO, Oa-
PHOHHOIO H 3JNEKTPHYECKOT0 3apafoB, & CpeAHee BpeMA KISHA H Macca
Y HHX OJTHHAKORBL

4. AHTHATOMBI COCTOAT M3 AHTUIIPGTOHOB, AHTMHCHTPOHOB M AHTH-
NEKTPOHOB (TIO3UTPOHOB).

5. ByneT, HO 4acTuubt 6YAYT OTTANKHBATHCS, TAK KAK CIIBI OTTATKH-
Barus Gosbime.

6. 3aMeHa BCEX WaCTHII HA COOTBETCTBYIONIME M AHTHIACTHINI (u
H2000poT) C 3epKATHALIM OYPAKEHHEM CHUCTEMBI ABIIAeTCA Npeobpasosa-
HHMEM CHMMETPHY (PHIHIECKHX 32KOHOB.

§ 58. IIpespawgenus snemenmapusix vacmuy

1 B npupojie CYIecTBYIOT B2 TUNA IPEBPAMCHHA 31eMEHTADHEIX
QacTHI; PACcNazbl YACTHUI U PeakUMH POKACHUA JaCTHIL

2. AHHMTWIAOHA —~ 3TO PEAKIUA, B KOTOPHIX CTATKHBAIOMHECK Yac-
THI2 B aHTHYACTHIA TPEBPANIAIOTCA B KaKue-HHGYNs APYI'HE YACTHIT
KM JJIEKTPOMArHATHOS M3JTyJeHMeE,

3. C oauoit cTOpoHs!, B MMKPOMMpE 3aKOHBI COXPAHEHHI HIpai
pOJb NMPHHIMIOR 3aupeTa (TO €CTh 3ampelaloT MpOLECCH], B KOTOPHIY
RapyHIeH XoTs G5l OXMH M3 3aKOHOB), a C APYTOH CTOPOHD, ECMH NPOLect

44



yIOBJIETBOPAET BCeM 3aKOHAM COXPAHEHHS, 3HATWT, OH obfsaTeNbHo by-
JIeT NPOHCXOAHTS.

4. BapuonHnt 3apan paseH +1 pua 6aproHoB, —~1 M1 anTHGApHOHOB
1 0 1A Bcex oCTANBHBIX dacTum. JlemroHRsit 3apan pased +1 g nen-
TOHOB, ~1 JJISl RHTHIEHTOHOB ¥ ( 11 OCTANGHBIX JaCTHIL.

5. OmexTponHOe WHCIO PaBHO +1 JUIA MEKTPOHA H 3NCKTPOHHOTO
Helrpudo, —1 I8 MX aNTHIacTAN H ) M1 BCeX OCTAIbHBIX YaCTHLL,

MroonHoe gRcio pasHo +1 xus MIOoOHa ¥ ‘MIOOHHOrO Helfrpmso, —I
JUI AX aHTHYACTAI K 0 JUIA BCEX OCTAJIbHBIX JaCTUIL

Taonsoe aucNo pasHO +1 WM TaOHa M TAOHHONO HeMTpwHO, -1 s .
X aHTHIACTHI ¥ O JyIg BCEX OCTANILHEIX JACTHII.

6. Jlna nporona p — 1, mig ocTanbHEX — 0.

7. CTpaHHOCTB — 3T0 NEJIOE THCIO S, PABHOE

S=20-B.

8. 3akoH coxpaneHMs CTPAaHHOCTH BHIMIOJIHACTCA TPH OTCYTCTRHRA
cnaboro B3auMozeHcTBHA. R

9. Ilpn alEXrANAOEM S0EKTPOH ~ HO3HTPOH NAPE! BELAGIACTCS SHEp-
i, papeas 1 M3B. :



3AHAYH H YIIPAXKHEHHA

OIITHKA
I'naBa il
m 1.
Jano: ¢ = 60° Pemienue:
Haiitn: y. I enysaii.

W3 pucyHka BURHO, ¢ = 200 = 0t = 30°.

o sakoHy oTpaxkeHua ceeta 20 + 28 = 180

CnenosarensHo,

B =0,5(180° - 2a) = 0,5(180° —60°) = 60°.

I3 reomeTpudecKux coobpakermii BRIHO, 910 Y=R=60".

II cayuai,

Apanormaso 1 ciygao

y=P =0,5(180° - 201) = 0,5(180° -120°) = 30°.
Ortaer: 1, = 60°; v, = 30°,

Ne 2.
Jdano: ¢ =60° | Pemenne:
HaiiTn: . )

Hlno GyaeT OCBELIEHO, ECIN YTON MEXNY OTPAXKEHHBIM JIYYOM H TOpH-
30HTANBIO GYAET IPAMBIM.

IMonb3yack 32KOHOM OTPaXEHUA CBETA H reOMETPHUCCKHMH IPEACTARIE-
HHAMY ToNydaeM oL = 0,5(180° - 90° — @) = 15°.

M3 prcyHka BUIHO YTO, Y= 0, + @ = 15° + 60° = 75°,

OTtger: Y=75°
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Ne 3.

JNano: Pewenne:
R=5wm, .

h=3m, Zh =
H=18wu T
Haiitu: L | v

Flose3ysAch 3akOHOM OTpaXeHHMA CEeTa U MOXOOHEM HPAMOYTOJIBHBIX
TPeyTOMLHUKOB ¢ KatctamH R, i v 1, H, nogyyaeM R/h = Ifh, I=RH/A=3 m
Oreet: | = RHA=3 M

Ne 4,

Hano; Pewsenne:

a,= 6 cM, ) S

a,= 8 CM,
I=10cMm s'

Haiira: Q. 5"
To ychormo 3agauu
SS=a1=6cM, 585 =a,=8cM, S =1=10cm.
CnenoBatenbHoO, P= alz + a%, T.e. § = 90°,

Orset: ¢ = 90°.
Ne S,
Jano: Pewienue:

H s s

Haitra: h. h[/

[Tpn MAHIMaISHOM h MpAMas, COSAHHAIOMAN BEPXHIOKO TOUKY deNioBEKa
H HIDKHIOIO TOYKY €0 M300paxceHud, JOKHA TPOXOANTH TaK kak ITO
NOKA3aHo Ha PHCYHKE.

W13 reomeTpHaccKEX €000paxeHU OUEBHUIHO, 9TO /t = HR.

Oreer: h= H/2.

Ne 6.
Jano:

v=2M/c
HaiiTu: V.

Pemenne:

Tax xax modpaxenne B OPSIMET BAXOASTCA Ha QM-
HaKOBOM PAacCTOAHHM OT 3¢pKaia, TO NpH WIMCHEHHH,
PaccTOSHUSL OT 3¢PKalia 10 WPEAMCTA Ba Os paccTosHBe
OT 3EPKAa O H300paNECHUA HIMEHATCA Ha Js.
Cueaonatehio, B300paxenie M OPCAMET MPUOIDKAOTCS K 36pKaRy C
OZMHAKOBO#H CKOPOCTEIO v, 3HaanT, V= 2v = 4 m/c.

Orer: V=4 m/c.
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Ne 7.
Hauo: ny, ny, Peurenne:
¥ =90°
HaiiTu: o.

U3 ycnosns 3anaqu cienyer, ato f = 90° — o, sinf = coso.

ITo 3axony npenomienys ceera: sino/sinfl = ny/ny, sino/cosa = ny/n;.
tgo. = m/ny, 0L = arctg(nyri,).

Otser: o = arctg(ny/ny).

Ne 8.
Jano: Pewsenue: ¢
sing, = 0,8, y=90°
Haiirn: n.

W3 ycnobus 3axa4M Clenyer, 9To
B =90° - 0, sinP = cosa.

o 3axoHy mpenoMIeHns CBeTa:
n = sino/sinf} = sino/cosoL,

cosa=1-sino =0,6,n=08/0,6 = 1,33.
Orser: n = 1,33

Ne 9,
Jauo: JoxazaTenbcrao:
g i
HoxazaTn: my4 CBETA HE
MEHACT CBOETO Hampas- B
JCHUA DOCNE FAPOXONKIC- W
HHA Yepe3 JUI0CKOoNapal-
NENBHYIO TIACTHHEY. To 3akoHy NpENOMIICHHS CBeTa

smo/sinf = nyny, sin/siny = ny/ny.

CrienoBaTensHo, sin 0. = ny/ny(nysin Yn,) = sin .

Tak kak 0° < ¢, < 90°, 0° <Y< 90°, To ¥ = (1, TO €CTh JIyq CBETA HE MEHS-

€T CBOEr0 HampaBJieHys HOCE MPOXOKICHHS Fdepe3 MUIOCKONapaLieiih-

HYIO TU1aCTHHY.
48
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Ne 10.

Hano: Pemenne;

o — yron manewys, d - : o
IMUPHKAE IUIACTUHE, N —

mOKasarels  IpenoMmie~ h Y ‘I d
HAs A
HaiiTn: h. ‘ @'t

o 3akoHy npeyoMNeHHs cBeTa Sina/sinﬁ = n, sinet = nsinf.
H3 pucysxa BazHO, 410 Y= 00— B, ! = d/cosP, & = Isiny.

b=—i-sin(a~—B)=dsina l——@ =dsino. 1__5}_‘1&295_0_‘,]=
cosf 1200 . sin.cosf
) oS O - oS 0L
=dsm0.[1~ ]=ds1na 1- =
“ncosf [ n;}l-—sinzﬁJ

=dsm[1_°&].

\M2 —silgza

0mer:h=[1- ﬁcosa }dsina.
Jn —sinZo

Ne 11, Pemesrme cMOTpH B yueGumxke.

Ne 12,
Jawo:
o =45° h=40 cm,
n=1233
Haitru: b, ]

Pewmenne:

M3 reomeTpreckux cooGpakermit: ¥ = 90° - ot
ITo 3aKxoBy OpeaOMICHUA CBETA:

simy/sinf = n.

CneposarebHo, coso/sin = n,

I+d d

-h—=tg'y=>l= hgy—d,; -};:th = d=hgf,

I=h(1gy~tgB)=h(ctga—1gB)= h[ctga—%;%]:
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= h[ctga—}-

Ne 13.
Jano:
a) o.=45°,
6) a.=50°,
n=133

cos

———— |=h| ctgoi—- ~14,9 oM.
"Jl—sinzﬂ] [ w—]n—oos2a]

Orper: h=14,9 cm.

HailTe: auifner
JIH JIYT A3 BOARI?

CosQL

Pewcnne:

Tlycts @ — yrom naneuus, f — yroa npenomne-
.

ITo 3axoBy npenommesHa cBeta sino/sinfd = 1/n.
Jlyw He BRIiRCT B3 BOJB, €CIH O > Oy, T.C, CCHH
singt > 1/n.

a) sind5° = 0,7071 < 171,33 = 0,7519;
6) sin50° = 0,766 > 1/1,33 = ,7519.
CrenosaTtensHo, yd a) philiiier M3 Bogsl, 6) He BoiifndT npu yrye maje-

HHE O, = 50° 13 BOARL.

Orser: a) Buitiner; 6) He BhIdizer.
Ne 14,
Hdano: 0= 30°, Penicuue:
h=40 cM, n,=1, | Ilo 3axoHY NpeTOMICHRA CRETA
n.= 1,36 - $inc = ngfny, ny = M fsing.
Haitra: oo ARANOTHYIHO, SN0l o= 1/ = nesinty/n, =
= 1,68) a Qz 43°o
OrteeT: 0o~ 43°,
Ne 15,
Jano: L Pensenne:
$ =45°
HaiiTa: xox ny4qa,
I /2 -9 <O i Ot <2 -6
Ne 16.
Jano: ¢ = 45° Pemenne:
HaifTn: XOx
Jiyda, -

Ti2 -0 <O I: O <R2-0



Ne 17,
Hauno: PeweHue:
R=4mM,h=2m,
n=4/3 '
Haiiru: r.

f
]
1
)
1
]
(]

Tlo 3aKkoHY IpeNOMIICHUs CBETA: sino/sinP =n, o= 2 = sinf = 1/n.
W3 pucynka BUHO, UTO

sinB= ==, nl=vI+h,
312+h2 n

W =en?, 1=t y=Rel=R——»tt .
. \{nQ—l n2 -1
h
Oteer: ¥ =R- =~1,7 M.
\/n2 -1
kY
Ne 18.
Jano: h=2wm,n=4/3 Pewenye: )
Ha#T: rup, OpH KOTO- _o:—"-mﬂ .
POM CBeT HC BRIXOQUT M3 ;n' : "
BOJEI, [} 1 lh
’ 1 { [
- ) )
L 4y

TI0 3aKOHY TIPEIOMIICHUS CRETA: sino/sinf} = 1/n, B = W2 = sinoL = 1/n.
U3 pucynka BuAHO, 9TO _

. r 1 h
sino ==, mr=yr2+h?, nrt =r k2, r =

EAr Ny
OtBer: 7= h =23 M.
;]nz -1

Ne 19,
Jano: § = 15°, $ =45° | Peruenne:
Haifra: n.
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1) 3 npocThIX NeOMETPHIECKUX coobpakeruit

e=R -0 A=N—-0-¢=-0-n2+0=2+0-9,
T=n-3-12+a=n2+x~dA=R-y=n2-0a+6,
2 -0+3=2 40—, 0= (3 +0)2. _ '
2) ITo cB-By CyMMH YTJIOB 4€THIPEXYTONLHHKA:
B+3+-8+2n-n-0=228=0=> P =¢2.

ITo 3axoRy MPEITOMICHHA CBETA

n = sinot / sinf} =sin[(d +-¢) / 2] / sin[¢ / 2].

Orser: n=13.

N 20.
Jdano: =30° n=1,4 | Pemenne:
Haitrun: 5.

M3 npocThiX reoMeTpirieckux coobpaxenuit @ = x/2 — ¢,
sinovsinf = n = sinP = sino/n = cosd/n,

P = arcsin(cos¢/n),

O =12~ ¢~ w2 + P = arcsin(cos¢/n) — ¢ = 14°30",

Otaet: § = 14°30".
Ne 21,
Jauno: A = 510 nM, | Pemenne:
v =440 TI'y v =Av = 224400 xm/u,
Haiiru: n, v. Tlo onpe/ieeHIO MOKAZATE/R NPETOMIEHUR
n=clv=cl(Av)~ 1,3,
OtBer: v=224400 v/, n=1,3.
Ne 22.
Hano: A = 0,7 Mxv, | Pemnenue:
n=13 Ilo onpeaeneHInO NOKa3aTeI OpeNOMICHHA
Haiimn: A;. n=ch=v=ch,

v=MV = A= vV = W (rv) = An, Ay = 538 HM.
OrBeT: A; =538 mMm.
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Ne 23,

Pemenne:

Benas Gymara mosiIHOCTRIO OTPAXKAET CBET, Nanaromuii ba Bee. Crenosa-
TELHO, ECNIM €€ OCBETHTh KPACHBIM CBETOM, TO OTPAXEHHLIN CRET TOXKE

OyneT KpacHLIM, M HAAIMCH CONbETCH C Geoit Gymaroif,
OTBET: HANO OCBETHTH KPACHEIM CBETOM.
Ne 24.

Pemrenne:

YT06H YBHIETE CIOBO «(PU3HKA», HYIKHO CMOTPETh Yepe3 KENTOE CTEK-

710, Tax KaK OHO MPOITYCKAET TOLKO KEATYIO 9acTh CIISKTpa.

B oTpaxeHHOM OT HAIINVCH CBETE HE CONEPXHUTCA 3TOH JACTH CHEKTPA,
TI03TOMY OTP@KEHHEIM CBET TOMIOTHTCA TONHOCTREIO cTewioM. CioBo

«pmvixa» Oyer YepHbIM,
OTBeT: HAJIO CMOTPETE YEPE3 KEATOE CTEKIIO.
Ne 25.

HJano: Pemrenme:
Vo= 440 'TT" i,

Haktn: v.

[+

2

-y iJ ~(v*+v, 2Y(v 2-v02) -v +v

v gV W2 a2y (2 2
vitovio +v =vp? Vi, (VE+vi)seavis+(v -v3)=0.
0 2 2’ 0 c2 c

Y- . =
¢ vigy ? vigv,?
2,2
vty
v=—r—%c=024c.
vitv,
Oteet: v=0,24 ¢,
Ne 26. ‘ ‘
Jauo: Ay = 500 um, | Pemenne:
v=0,1c | )
Haiitu: v. 1-—
V=VC_L‘
1+
c

> 2
f v
v =560 TI'n 1-— z
c v v
V=Vo—— V+v—=V, |l-—,
1 v c c
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¢ ¢ = 1+=
A=== € =g —=5==~550 nm.
v Vo J v2 | v
e? c
OTtser: A =550 am.
Ne 27,
Jano: Pemenne:
A =400 um Mo ycnoEwi0 MakcHMyMa MHIepdepemgm
A =4 Mxm BONH ’

Haiita: ocnabnesme | A=+mA, m=0,1.2,...,

v ycunienme ceeta? [ m= tAJA = 4000/400 = 10 =
B TOYKE CXOXKAEHNA ABYX BONH Oyaer HaGMOAATLEA MAKCHMYM, T.€. Y-
JieHue CBeTa. '
OTReT: yCwiIEHHE CBETa.

Ne 28.
Mano: A = 404 v, | Pewnennue: .
A=17,17 Mkm Mo ycnosmio MuUNEMyMa WHTepdepemmm 2
Haittu: ocmaCe- | BOTH
mic W yourenwe | A=t(Cm+ DA, m=0,1,2, ..,
caera? m=(xAA-1)2=17T170/1404=10 =

B TOUKE CXOXAEHHA 2 BONH OyAeT HAOIOAATHCA MEHBEMYM , T.6. 0ciab-
JIEHME CBETA.
OtBeT: ocnabnenne cera.

Ne 29,
JKano: N = 500 mn !, | Pemenne:
A =450 um Ilo ycnormo MakcHMyMa HHTEPEPCHITIR
Haiirn: Mpgy. | BONE B AMpakWORHOH KapTHHE

dsing = 2mA, m=0,1,2, ..., 5indl S 1 = Mgy =d/ = U(NL) = 4,
OTBET: My = 4.

Na 30.
Hano: A = 400 v, | Penrenue:
sing = 0,04 Mo ycaosdgio MakcmMyMa HETEpdeperma
Haitru: N. BOJIH B JAd)pakpmoHHON Kapune
dsing = tmA,m=0,1,2,...,d=1/N.
CrenoBareibHo, .

N = sind/(mA) = 500 cm ™",
Oreer: N=500 cm™.,
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Ne 31. cobRpaiomet HI0M.
Haiia: [TocTpouTs m3oSpakeHHe, naBacMoc

Pemenne:

8d>2F

. HHOC,
a) neficeuTensHoe, 6) 06parsoe, B) yMeHBII®

6)F<d<IF
'y

oe,
a) AeficTRUTENsHOE, 6) 0GpaTHOE, B) yesHIeRH
s)d<F

" 1
K
27 ¥ ﬁ(;’—

a) MuyMoe, 6) npamoe, B) yBeuyeHHOS-
Ne 32.

3

HaliTH: NOCTPORTE M OXapakTepu3OBaTh maobpakerne, JlaBaeMoe pac-

CeHBAOmMeit MU0t
Peurenne:

a)d>2F \’/‘
it
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a) MHIMOe, 0) npAMoe, B} YMEHBIIEHHOE;

§)F<d<oF
\/

Fi Tﬂ
A

a) MEMMoe, 6) MpsAMOoe, B) YMEHBIGEHHOE;

3)d«F

~
4 Ll
-

el
s

] F

A

a) MHHMOe, 6) paMoe, B) YMEHBINCHHOE.

Ne 33.
Pewrenne:
a) ﬂ‘ 6)
N T
T
\ 4
Ne 34,
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Ne 35, .
Ha#TH: NoCTpoeHe ONTIYECKHI NEHTD JIHH3BI H €€ (OKYCH.
Pemenne: -

A
a) B 6) s -
'a A
y 4 A .
B
v

Ne 37.
Pemcnne:
’ Xof myua (2)
1
M 7| AL
) ,/ // Pd s !\
7 PR “ ; \
” s l
” 1
/ : ‘
@ | poxanbHaA NIOCKOCTb
Ne 38.
Peruenne:
A 4
: 4 )
x0p nMyya (2)

“R

A
Joxannag mIocKocTs




Ne 39.

dauo: f =2 cu, | Pewenne:
F=7cM ITo opmyre TOHKOMH AHHIBE
Haiims: 4. \ 1/d - 1/ =—(1AFT),

d=(F-HI(F-H=28cm.
Ovper: d=2,8 cm.

N 40,
JAaro: Pemenne:
d=5cm Io dopmMyme Tonxoi mskr 1/d + 1/f = U/F,
f=-Tcm F=dp/d+H=175cm.
HaiiTu: F, Oreer: F=17,5cMm.
Ne 41.
Jano: Pewmenne: i
d=30uM VIz nopobud Tpeyrombavkos b /d = h/d.
F=15cm ITo dopmyne ToHkol anu 1/d + 1/d° = 1/F,
h=2wm d =(Fdy/(d~F).
Ha¥n: A", CnenosartesHo,
k =(Fh)/(d-F).
OrBet: " = 1 M.
Ne 42.
Jano: Pemenne;
F=15cmM, | Y3 nonobus tpeyroxsaukos i/d = h'/d".
h=3wum, o ¢opmysne Torko numsur 1/d + 1/d = 1/F,
h'=9mM | d =(Fd)d-F).
- Haitra: d. | Cnegoparensyo,
: d=F[1 + hih’).
OTser: d = 50 M.
Ne 43.
Jano: Pemenne:
a=30cu | Hcnonssya GopMyny JMH3H, HOTYIACM
1=90 cM 1 1 1
Ha#vm: F. | 4 f s “F
VauTHBag, I70 00 YCIOBUIO fi — f5 = @, HAXOOHM
2_ 2 .
F =I a - 20 cm.
2_ 2
Oteer: F =1 2 ~20cm
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Ne 44.
Hdano: Pemennpe:
D=8 am,n=3, 1) H3'nono6ua TpeyroNsHUKOR Ha puc. |
h=h, i =h3

Haiimi: Ad.

h z

hd=Kid =>d=dhth=d.

o dopmyne Toukolt nums Vd + Ud = 1/F=D.
Crepoparensno, d = 2/D, _

2) W3 nono6ust TpeyronLHMKOB Ha pHc. 2

!

h]/dl-- h1 /d1 = dl d] hl /h] (d]h)/(3h) d]B
Tlo QopMyne Touxoit numu 1/dy + 1/dy" = D.
Criepoaressso, 1/dy + 3/df = D, dy=4/D.

NAd=d-d=2D4D=2UD=2/8 =25 cm.
Otser: Ad =25 cM.

Ne 45,
HAano; Pemenue:
=2, Y3 nono6us TpeyronLauKkon
1=20cM hWd=hld = d=dh'/h=12d,

Haityu: F. |d+d‘—l=>2d+d=3d=l=>d=l/3'd‘=21/3.
Mo popmyne TouxoH JERIH

Vd+Ud =UF =331 +MU)=1/IF = F=29= 44cu
OtBeT: F=44cm.

Ne 46.
Aano: Pemenrmne:
F=10cM, Tak xax nvuu3a cobupaioias, To MEAMOS
a=4cm, M306pameHBe HOTYTaCTCS TOIBKO €CHM
h=2cM HpenMeT HAXOARTCA MERAY JAH0H o
Haiima: . | dokycom.

W3 ycnosast I=a—~ F > 0.
3 nonobus Tpeyronsimkos Wl=h/I =T =In/h.



To $opMmyne Tomkoif mamsur 1/f ~ 1/ = —\/F = UVl - W(’]) = ~1/F =
WAR)Y=F + D(F))=alF = I =hFla=5 cM.
OTtgeT: " =5 cM.

Ne 47.
Jauo: Pemsenne:
=3, F=-F H3 nopobus TpeyronsHUKOB

Haitrn: T, l Dhfh=1/1=T = 1=},
Dhh=L =T =1='T".
" Hal)m2) T =ThL/,. _
Tlo dopmyne Tonkoi suwsnt 3) 1/1 - 1/, = V/F, 4) 11 - Uy =-1/F.
Crioxam 3) v 4) 2/ — U/l = 1/10 20 = U/l = U2 - D),
=i - DT =T/(2C - 1)=0,6.

Otser: I =0,6.

Ne 48.
Jauo: Pemenne:
T'=3,D=2D | U3 ycnopus
Haiirm: T, | VF=2/F = F =2F.

M3 nojo6ua TpeyronsHUKOB

1)h./h=l,/l=r=>l=ll/F,
Dhth=1lM=T"=21=1'T".

W D)n2)I" =TI,

Ho dopmyne TOBROH JIHMH3H!

3) W+ UL ="l/F, 4) WL - > = /(2F).

BrryteM U3 4) 1 3), ymuoxus 3) Ha 1/2:

VRN - 1R -V =0= 1 =211, - ),

=Y, My=20J{L, (1 - DIC =200, - 1) =2T/(T-1) =3
Oreer: I =3, .

N 49.
Jlauo Fy=10cM, Peurente:
=5cMm, dy=25cM, | 3amunem GopMyIHl TOHKOMH JTHHIB:
L 35cem- 1 1 1 ﬁ
HaliTH: riie HAXOXUTCA dl 71 = 'ITI = hi= - =16,7 cm.
u3oOpaxkenue, I T
OrRa 4JI1 BYOPOT JIMH3EL

dy=L-fi=183 m. .
3HATHT 1714 BTOPOi JIHH3L MBI MOKEM JOIUCATH:

—!—+-—1—=i,=:»f2 Fy dy L ~ 6,89 cm.
d fH B dy-F

T.e. mo6pakenns GyAeT HAXOJHTCA 38 BTOpOil IMH30H Ha PacCTOAHUY
,=6,89 cm. :
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Halinem yBenuterme, gasaeMoe CHCTEMOH:

1 %2
Oteer: [=0,25 cM
Ne 50
Hano: F| = 10 cMm, Pemenne:
F,=15cm,dy =12 ¢, | Jlua paccelmammeﬁ JIMH3H COPABEJIABO;
L=30cM '~1 o fi= | JAA 545
. = oM,
Haiirn: . dl lf, [FIJ 1 dl"‘lﬁi! s )
e dy=L+fi= 35,45 <M.
Jiig cobuparomeit JrHzsL:

1 1_1 LARA
—_—t—=— 0 f, s———==26cM.
PR S Y o
Toraa paccrosame OT HCTOTHHKA O Ero JAEHCTBETENLAOr0 H300paKeHH
Oynet: l=dy+L+f,=12+30+26=68 cM.
OrBer: [=68 cM.

Ne 51,
Hano: F; =10 cm, | Pemenne: [TockonbKy MHHIG CACNAHK B3 OA-
=5 an HOTO M TOTO x¢€ COPTa CTEKIa, H PanHyCH XpH-
Haittn: D, - 7. BIBHE CORNAZAIOT DO 9HCIOBOMY 3BaYEHHIO,
OTIIMY2I0TCA JBOIb B 3HAKe, To D, = -5 am.
Oteer: D, =5 o
Ne 52,
Hano: Pewlenne: Tax xax 3eprajio He BIBEICT HA PacDONOXKE-
F=725cM_ | ume doxyca munsh, Nexame 52 HeM, TO ONTHYECKRA CH-

Hatitu: D. | 5a 5708 crAcTeMEz GyAeT paBHa ONFHECKON CHle JTHH3H:
D=1/F=8m
Oreer: D=8 mu
Ne 53. 3azaua nana B ygeGruKe ¢ pemeHueM.
Ne 54.
Jdano: Pewtenne:

d,=25cm, 1) 1/f+1/d,=D,+ D,

D=2m 2) 1/f+ 1/d,"=D,.

Haiitn: d,° | Berarem 2) w3 1)
1d, - 1/d," = D, => d,’ = d /(1 —Dyd,) = 50 cM.
.| OrBer: d," = 50 ¢M.
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FnasaZ‘

Ne 55.

Hano: Pemenue: )
A =500 um Tlo opmyJte w4 3HepruH KBaHTa CRETa
h=6,6310"% x-c | E=hv=he/\, E=3,96 10" Jix.
Haiimu: E. | OtBer: E=3,96 10" JTx.

Ne 56.
HNaxo: | Pemnenme:
E=410" x | ITo dopMyne n1s snepruy kpanT2 ceTa
Hatira: v. E=hv=> v=FE/h=606TIn.

OTtBeT: v=606 Tt

Ne 57. '

Hauvo: Penrenne:

v=800TT1 | p=me, E=mc* = m=Elc.

Haiirn: p, Creriosatermsao, p = Efc = hvic.= 1,77 107 k- m/c.
Oraer: p=1,77 107 xrle.
Ne 58.
Hawuo: Perenne:
p=10"xem/c | p=FElc = E=pc, E=3-10" Jx,
HaliTa: A. E = helh = helh = pc = N = hip.
. | A=660uM
O7rBer: A =660 1M, E = 3-10™° JIx.
Ne 59.
Hano: Pemenue:
"D=6001'w | Jins oxmEol yacTATE
Hatira: 2m. - )
]E=W,E.=pc=~p=—h2,'p=mc=>m=h—;),
< c
2m= 2@ =8,8-10 % xr, OteeT: 8,8-107 S xr.
c
Ne 60.
Hauo: Pemenne:
D =450 TT'y | H3 reoMeTpun noiyiacm:
Haitra: m. Ho \/Eh\)
Posy = \/Epl=mc’ P1=—c—,=>m= 5 =
c
=4,7-107 k.
Otser: 4,7-10 kr.
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Ne 61.

Jano: Pemenne:
P=60Bt,A=12wmxM, | P=AE/At AE=NAIE, = NAt-hc/A,
p =107 xr-m/c N = AEIAL M(hey = P-M(he) = 3,6-10%.
Haitru: N. i OTBeT: N=3,6-10%,
Ne 62.
Jano: Pewienne:
P =100 Br, P = AE/At, AE = NAtE,, = NAt-hv,
N=510"¢" | v=ABE/Ar1KAN) = PKRN) =300 TT,
Haiia: v. | Oveer: v=300TTn.
Ne 63, Jaua p yueGmvxe c penrernem.
Ne 64.
JAano: Penenne:
n=13, k=59 nu | [To onpeaercno xooPgHpeHTA HPCAOMICHAT
Haiitn: E. n=ech=>v=c/n,v=Av=s v=wk=cnm\),
E=hv=(hc)(hh) = 2,6- 107" Jixc.
> | Omeer: E=2,610"" Jx.
Ne 65.
Jano: Pemennue:
A=243B,A=400 um | Ho ¢popmyne Jiumrreitra nua ¢orcadpexra
Haia: Ejoy,. Bv=A + By » Bin = iV - A~ 2,6 107 Ix.
O1Ber: Ejar = 2,6 167 P JEx.
Ne 66.
Mano: Petenne:

A=2.23B, ITo (])opmyne Oimmreiira ms poroddpdexra
v=800TIn,

m=910"%r |AV=A+ mvz,m s Vimax = —(hv — A) = 600 xw/c.

HattTh: Vi | ‘
OFBer: Voo = 600 /e, - . A
Ne 67.

HAano: Pemenme:

A=425B, ITo dopmyne Ditnmrreitma nas horoodpderta

A =450 um hv,=A, v,=Ah = cfhg = Alh,

HaliTn: BosawkneT | Ag = ch/A = 300 HM, Xe = 300 v < & = 450 B
WM HE BOIHMKHET | = $oTo3h(peKT HE BOIHAKHET.

$oroadexr? OTner: PoroadHexT He BOIHAKHET.




Ne 68.

Hawuo: Pemenne: .
v, =1,04-10"Tx | o popmyne Dfimmreiinia s Gorodsddexta
Haiira: A. ¢ mvt
hv,=A+ T <A A=hv,=4,33B.
Oreet: A =4.33B.
Ne 69.
Hano: Pemienne:
Vmax = 2000 kv/c, Tlo dopmyne Ditamreitna naa doro-
Ao =690 1M, m =910 x| oddexra
Haiin: . | A=hv,=hclh,
2
mv? A+ mv;“
hv=A+ 0% o y=——"H5=—, '
2 h
l—.—%: 0h2 = ch ) =75 HM.-
A+ Vmx S Py
2 Ay 2
OtBer: A =75 nm.
. Ne70.
Jauo: Pewneune: )
Vaux = Vs 1) 3aummmenM ypapHenne DifamretiHa wig doto-
v — gacToTa, na- | abdexta:
NAIOINETO CBETa mv2 mvt
R hv=A+ —22 5 Ashy- —225
HaiiTn: Yo 2 2
2)A=hv,=> V,=Alh=v—mv(2h).
OTBeT: V,=V— mv*/(2h).
Ne 71. :
Hano: Pemenne:;

v,=750 TT'n, U=2 B, | U3 ypasHenus Dlinmreiina 1 porospdex-
v,=390 Ty, U=0,5 | T2

B my>

Haikra: h. =4+ zl,m =

2
mv
Tax kak U; — 3ajepxusaiomiee HapskeHue, T0 ——= = e,

hvy=A+elU,;
2. AsanormdHo hv, = A + eUj;
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3. M3 1) u2) (v — wy) = e(Uy — Up), h=e(Uy - Uv, - »y).
Oteer: k= e(Uy — ) (vy - V3).

Ne 72.
Jauo: Pemenne:
U=2B8B, i,=600mv, | ITo dopMmyne Ditnurreitna g otoaddexra
e=1,610"Kn hv,=A,

Hatitw: A 2

. hv=A+ 2Vm A 4 oU=hv, +eU,
v=v, +eUlh = c/h, + eUlh, '
S S N R

c,eU 1 _eU heteUr, ,

A, B A, ke
OTset: A =305 1m
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TEJLJIOBBIE ABJIEHHSA. CTPOEHUE

U CBOMCTBA BEINECTBA
Tnasa 3.
Ne 73.
Hano: Pemenue: W3 kypca XAMEM UIBECTHO: QTHOCETEHE-
0,, B,S0,, Hail MONieKy/spHas Macca semectsa (Mr) amcnersa
amas (C) paBHA CyMMa OTHOCHTEHEHBIX MacC BCEX ATOMOE

Haiiu: Mr, M. | (Ar), BXOSIMX B COCTaB MOJIEKYJIN BEMECTEA.
Mr (O;) = 2-Ar(O) = 31,99; Mr (Cy = §2;
Mr (H;SO;) = 2-Ar(H) + Ar(S) + 4-Ar(0) =98,07.
Yr1o6n! HaliTH MOJPHYIO MacCy THX BEIECTB HeOGXONMMO BISTE OTHA
CHUTEJIEHYIO MACCY BELIECTBA, yMHOKUTH Ha 1 a.e.M = 1,66- 1077 k.
M(O) = 53,1-107%" xr; M(C) = 19,9210 xr;
M (H,S0,) = 16,279-10% kr.
Oteer: Mr (0,) = 2-Ar(0) = 31,99, Mr (C) = 12; Mr (H,SO,) = 938,07;
M(0y) = 53,1107 xr; M(C) = 19,9210 kr;
M (H,S0,) = 16,279-107 kr.

Ne 74,
~ Jlano: CO,, NaHSO, | Pemenne: Ananormuno npesinymeii sanaqe
HatiTu: Mr, M. I Mri(CO,) = Ar(C) + 2Ar(0O,) = 43,988;

Mr(NaHSO,) = Ar(Na) + Ar(H) + Ar(S) + Ar(O) = 120,05;
M(CO,) = 73,02:107 xr.

M(NaHSO,) = 199,28-10" kr.

OTtBeT: Mr(CO,) = 43,988; Mi(NaHSOQ,) = 120,05;
M(CO,) = 73,02-1077 kr; M(NaHSO,) = 199,28- 106 xr.

Ne 75. Macca atoMma 3010ta: M(An) = 326,96-107 xr.

Ne 76.
Jano: Pemenune: Macca monexyanl my = MIN;, 1.
M=197 r/Monb | 9uciio ABOTAAPO 0003HAYACT YUCIHO MOJIEKY, CO-
Haiirn: my. HepXamuxca B OHOM MONe BEMIECTRA, T.0.
my=MIN, =32,7-102 .,
Oreer: mg = MIN; =32,7:102r.
Ne 77, :
Jdano: m=5,4 xr, | Peienne: KommuecTso BEmECTBA BBIPAXACTCS
M =27 r/mons no dopmyne: v = m/M = 200 mons.
Haiirn: v, Oteet: v = m/M = 200 Mo,
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N 78

Jano: Peutenne: )
v =10 Mons, KommaecTRO BemecTna Beipaaectes Mo GopM_ -
M=201 r/moms ne:v=miM=>m=vyM=2xr.
Haiira: m. | OrBer: m=vM=2xr.
Ne 79.
Hano: Peurenue: .
m=280r, Yueno sactuu N = m/mg, rae mp — Macca oanoi
M=28 r/moms | MONEKYNRL. '
Hafttu: N, mo = MIN,, T.x, uncno Asoraapo 0603Ha9aeT THCNO
-MOJIEKY3l, COTEPKATIMXCA B OXHOM MOJE BEBIOCTRA.
N="N4 6107,
M
Orser: N="N4 _g.10%
M
Ne 80. ‘
Hano: Peienue:
m=195r, Yucno gactany N = mhmy, rae my — Macca of-
M= 195 r/Mmoms HOro aToMa (IUTATWHA ABJIAETCA OTHOATOMHBIM
Haiire: N, BEIUECTBOM).

my = M/N,, T.x. aricno ABorajgpo 0603HavaeT YHCIHO MOJIERYN (ATOMOB’,
COJEPKAIMUXCH B OQHOM MONE BeIIeCTRA.

N="Na 6102
M

Orser: N=ﬂ=6-10”.
M

Ne 81.
Jauo: Pewmenvie:
$=30cM’,h=10cy™, | Haitnem ofseM crakama: V = Sh.
m=001r, Vo=2mn HaifgeM 4MCiI0 MOJIEKYN BO BCEM KpHCTAN-
Haiira: Ny | ke coma:
N =m/my,
TAE My — Macca ONHOH MOJEKY L.
nty = MIN,, T.K. qrCnio ABoragpo 0003HaYRET THCAD MONEKYJ, CONepiKa-
MHMXCSA B OJTHOM MOJIE BEIIECTBE, CIENOBATEIBHO
MmNy
M

3+ 67




T. k. nocne PacTBOPCHUA CONb PABHOMOPHO PACIPEACHHNACE IO BCEMY
o6beny, To

V.
N_Y  ny=n NN _eq v,
Ny ¥ V  MSh . .
N V.
O1BeT: Nj = i =6,7-10"7.
MSh
. Na 82,
Jauo: Pelenue: .
m=200r, HaitxreM vuicio MONEKYN BOABI B CTAKAHE:
No=2wmn N=mimy,
HaiiTh: 1. | rae my — macca ommol MonexysmL.
my = M/N,, Tie M — MonspHast Macca BOMEL.
N="Na ‘
M

Bpem{ HCNapeHNd PaBHO OTHONICHWIO BCErO 4YMClIa MOJICKYR K JHCITY
MOJICKYR, HMCIapAIoiHXCA B CIHHENY BPEeMCHH.

p="Na 19 cyr.
MN,
mN
Oreer; t=—=—2A=19¢cyr
o MN,

Ne 83

HMano: Pemenne:

V=1m, m=pV, v=miu=pVig, N=N,v=N,pVi,

p = 800 kr/m’, V, = V/N = W(N4p),

_p=0,016 xr/momnb - u v v Np )
S d‘—‘\3’VD'= ,S=—=—=V34=3,1M.
Haiimi: Sy, . N nod n

OTBeT: S5 = 3,1 M.

N: 84,
Hauo: Pelnenue:
V=0,1 cM®, | 1 =0,197 xr/monmb, V= m/t, m = pV, N = N4v = N/,
- m=1932r1 | V,=V/N=uVINm),
Haiitn: d. wy .
d=3v, =3 =2,6:100y,
N m

OTtBeT: d = 2,6.1071% n,
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Ne 85.
Hano: m=10r,

U =10 x]bx

" Haimn: <Ep>.

ICnasa 4

Pentenne:

Haiizem KomymMecTBO BelnecTsa, CoACPXKauleecs B
10 r remms:

v =m/M, rae M — MOJIpHAA Macca el

YHCNO 9aCTHR B AAHHOM KONMUECTBE BEMIECTRA:

N=VNy=mNyM, U= <E>N = <E>mNyM = < E, x—m%u—.

OTtrer: <Ep> = 6,65-107 k.

Ne 86.
JMano:
U =20 xJlx,
<F> =610

Haiira: N.

Ne 87.
Jano: p = const,

A =20 x]JIx,
V,-V,=02M

-

Haiitu: p.

Na 88.
Hamo: V=03 >,
V,=0,1 v,
p =100 xITa

HaéiTa: Ay, dug-

4

Pewmenne: U =<E>N, roe N — 4dcao JacTH

N = UE>=3.3-10%
Oteer: N = U/<E> =3.3-10%.

Pemenne:

T.k. maBjicHAE IOCTOSHHO, TO paboTa ra3a pasHa:
A=p(Va-V)=p=ANV,-V;) =10 ]a.
Otrer: p = A/(V, - V) = 10 klla.

Pemenne: Tlpy cxatvu rasa BHEIIHHE CHIIBI
COBEPHIAIOT NOJNIOKHTEIBHYIO paboTy. T.k. Oar-
JIeHHe IOCTOSHHO, TO 372 paboTa ParHa:

Aan = (VX - VZ)P =20 Kﬂ*‘

ITo TpetbeMy 3akoHy Heiotona paGota raza pasHa no aGComOTHOMY
3HAYEHMIO ¥ MPOTHROLONOXHA MO 3HAKY:

Ar = —Ann = (V?. - Vl)P = —20 KIbK‘

OTBeT: 4y, = (V1 — V)p = 20 xIIx; Ap = (Vo - Vp = 20 xJ]x.

Ne 89,
Jano: Pemenne:
Cw. pHc. I npoyecc:
Haiiti: 4,. | A2BJIeHAS TOCTOAHHO, CleNoBaTensHo A, = p(Vo — V),

BENMYHHA SABISACTCH OTPULIATENIBHOH, T. K. I'a3 CXKHMa-
€TCS MO ACHCTBHEM HEKOTOPOM BHEIUHEH CUITBE.
T.o. A= p(Vz -V)= -04 MH}K.
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1l npoyecc:

Ha yuactkax 2-3 v 4-5 He copepmacTcs Mexamudeckas paGota, a pabota
Ha OCTaNbHBIX Y4acTKax CUMTAETCA AHANOIEIHO MPCALIAYINEMY UPANEC
cy.

Iycts Vi = 1M, V= 2", p, = 0,3 MH&,p,=0,2MIa,p3=0,l ulla,
A;=p(Va= V) + ps(Vy = Vo) + p3(Va = Vi) = s — B + piKVa - V) =

= 0,2 M]x.

11 npoyecc: .
Pa6oTa 1o 3aMKHYTOMY LMIITy DaBHa IUIONE@AH BRYTPH A,

Tlycts py = 0,1 Mla, p; =0,2 Mlla, V, = 0,5, V3= 1

Ay =05y — p)(V2 ~ V1) =25 x]lxk.

Oteer: A; =-0,4 MIx; 4, = 0,2 MJDK; Ay = 25 k[T,

Ne 90. ,
Hano: Pemenne: 3
Cm. puc. I npoyecc:
HaiiTs: Ar Harnestue ROCTOSHHO, CNENORATENBHO
Ar=p(V; - V).

I'az pacmnpAeTcs, CIeA0BATENEHO COBEPIIACT NONOKHUTENBHYIO paboTy.
T.0. A; = p(Vo - V1) = -0,4 mIDx.

IF npoyecc:

Ha ygaerkax 2-3 ° 4-5 He coBepmiaeTER Mexahimaeckad pabora, a paﬁoyrai
HA OCTANBMLIX YIACTKaX CYATIETCH AHATOFRTHO Hpe[BIAYINEMY MPOLmec-:
cy.

Tycts Vi = 1 M2, V=2, p) = 0,3 MITa, p, = 0,2 MITa, p; = 0,1 MIla.

Ay =pi(Vi= V) + pa(Va= Vi) + p3(Vi - V) = r - pa t p)(V - V) = -
0,2 MIx.

HI mpoyecc:

Pa6ora 1O 3aMKHYTOMY LEAKITY PARHA TUIOIIA/Y BHYTPH MKAa. Tiyers py
=0,1 MIla, p, = 0,2 MFla, V; = 0,5M°, V, = 1 sr".

A3 =05(p1 + p )tVa—- V) + (V) - Vo)py = 0,1 mJTx.

OtBer: 4, = 0,4 MJix; A, =-0,2 mx; 43, = 0,1 k.

Ne 91,
Haro: Pewenne: PaccMoTpAM cuinl, JAciicTeyromsee
S=1m Ba nopmeHb. CHia RaBNEHUA CO CTOPOHMI rasa
m =10 Kr BHYTPH LMNMHApa JCHCTBYET BEPTHKAILHO
h=20cm BBEPX, BeC TIOPHINA U CHJIa AaBICHiA CO CTOPO-
po = 100 kITa Hbl BHEUIHeR cpenn! ACHCTBYIOT Ha NOPHICHA
Haittu: A BEpTHKATLHO Bum3. IIpH 3TOM nocie NofheMa
Ha BHICOTY & IIOpImEeHE 0CTAHOBIICS,

3anumeM BTOpOi 3akoH Helotona:
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pS—pS-mg=0¢>p=py+mglS. a,

Bynem cuyrats, 410 B MPOHECCE HArPeBa BOIAYXA AARNCHUE B UWIMHIpPE
OCTaeyCd NOCTONHHBIM, TOVJA paboTa rasa NoNoXKUTeIbHa W paBHa:

A=p(¥,- V) 2

BeipasuM pasHuIy HaduansHOTO M KOHEYHOTO ODBEMOB Yepe3 U3BECTHBIE
BEJIMIMHEL

Vo-Vi=Sh 3
Vs (1), 2) u 3):
A = (py+ g S)Sh = 396 Jixc.
Otser: A =(py + mg/S)§h=139,6 [Ix.

Ne 92.
HNauo: Pentenne:
S$=0,01 M° PaccmoTpuM chnel, ReiiCTBYWOR@E HA TOPHIGHE
A =102 Tx Cuna faBjleHHs CO CTOPOHA! rata BHyT{¥H TiH-
h=10cm * AMHIpa KeiiCTBYET BEPTHKAILHO BBEPX, BeC
po = 100 xI1a DOPIIHA M CRUIA JaBIICHHS CO CTOPOHBI BHEMEHEH
Halima: m | cpeant ReficTeyIOT Ha DOpUICHD BEPTHKAALRD
sam. [lpy 310M nocae nomsema na BLICOTY f
DOPHUICKEL OCTAHOBHIC,
Samninen BTOpOi 3ax08 HiloTOHA:
PS5 -pS-mg =0 p=po+mg/S 1

ByzieM cuwrats, 9TO 8 HPOLECCE HApERa BO3AYXa SARNCHUE B NUZHHEDO
OCTaeTCA TIOCTOAHHLIM, TOrH2 a3 COBEPUIAET OTPHLATENBHYIO paboTy.
KOTOpas paBHa:

A=p(V,-V2) ‘ 02
Bupxmm PacHMIy HIYANLHOTD M KQHEIHOTO 00BeMOB Yepe3 EIBECTHIE
BEJOTINHEL:

Vi-Va=Sh 2
Hz (1), (2) u (3):
A={(py +ﬁ)sh@ m:ﬁi‘ﬂ=2 KT.
5 gh
OTtBeT: m:A——p()Sh=2 KT

gh



Ne 93. Jlana B yueGnnke ¢ pemenueM.

Ne 94,
Hano: Peutenne: Yepes HekoTopee BpeMs HOCNE NOMAZAHAA
m v, M KMpPIM9a Ma TENCKKY OH OCTAHOBHICH OTHOCHTEILHO

Haitrn: Q0. | Hee U3-3a JECHCTBYIOIMX Ha HEro cHi TpeHHd, B pe-
3yJIbTaTe TeNekKKa M kKuprmd GYAyT ABUTaTHCS KaK egd-
HOt LIENOE C HEKOTOPO# CKOPOCTHIO U.

3amueM 3aKOHBI COXPAaHEHHA HMITYICA M IHEPTHA JA COCTOSHHI 10 4
NOCIe HafeHud B NPOEKIHH Ha ock (x): mv=(m+Mu .

U3 5THX ypaBHeHui:

my* (m+M)m2v2 _ m*v? +mMy? —m*v? . mbv?

Q = - - »
2 2Am+M)? Am+M)  2Amt M)
2 2
my ___Q+(m+M)u '
2 2
2
OtBeT: O = _mMY”_ .
2Am+ M)

Ne 95,

Hano: m=1kr, Pemtenme: B nponecce nsiokeHuA YaCcTh MEXa-

0.=30°1=20M, Hugeckolf 2HepriH 6pycka NepexoiuT BO BHyT-

v=4M/c PEHHIOIO, B Pe3yNbTaTe BhINEIETCS HEKOTOPOE

HaiiTn: Q. KOJIHYECTBO TEILIOTHI, KOTOPOE PaBHO A3MEHE-

HIIO MEXaHWIECKOH SHEPTHH CHCTEMEL.
0 = mgl-sino. — 0,5mv* = 90 Jix
OteetT: Q =90 JIx, 3HaK «~» M3-32 TOTO, ITO 3TO TeIUTO CHCTEMA TEPACT.

Ne 96.
HMauno: M =2000 1, | Pemmienue: Ilycts B MOMERT HAJana TOPMOKe-

a=03 M, HUA Toe3 MMeNl CKOpPOCThb, depe3 50 ¢ nbcie

t=50¢ 3TOrO MOE3] OCTAHOBWIICS. 3aIuiIeM YpaBHEHRE

HaiiTn: Q. i JBIDKCHMA U HaiizieM HAYANLHYIO CKOPOCTE:
0-v=-at )}

B npouecce TOPMOXKEHHS KUHETHYIECKast SHEPIHs NBIXEHAA HOe3Na Te-
pelIIa BO BHYTPEHHIOW BCIEACTBUE HAIMYHA PaGOTEI CHITHI TPEHUS.
3anuieM TeopeMy 0 KMHETHIECKOM SHEPrUHA:

0,5m*=Q. 2)
M3 (1) u (2): O = 0,5Ma’? = 225-10° Jix.
Otser: O = 0,5Ma*f = 225-10° Jix.
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Ne 97.

Hauo: Pemenue: B pe3ynnTate aGCOMMOTHO HEypyTO-

m=70r IO CTONIKHOBEHHS IIAPE! CIHITAIOTCA H HaCTh HX

m=60r MEXAHMIECKOM 3HCPTHH [IEPEXOIMT BO BHYT-

n=6Mc, | pensoto. KonriecTBo TEWIOTH, BREMOLLECE-

V2 =4 M/c ¢4 B IpoHecce Te1006MeHa ¢ OkpyXalomeh

HaiiTn: Q. cpeaoH, PABHO M3MEHEHHIO MEXaHAYECKOH
3HESPIrUY CHCTEMBL.

2
(m +m2)y2 _my + m2v§ \ o
2 2 - 27 N

3arHureM 3aK0OH COXPaNSHUA UMITYIIHCA:

Q=E,-E =

mli;l +m292 = (m1 + mvz)i’- -

B npoexupax Ha OCH:
Ox i myvy = (my +my)v,

g N ~mv, = (,mP"' M2)vy

4
2 "3
2 mvy +m,v
v =V§+v;= 1¥1 . 222 (2)
(ml + mz)
H3 (1) 7 (2):
{
0= mv” +myv3 _mxz"’xz +m3vi _ mmy 2 +v2)
2. Amy +my)  2Amy+my) + 2
2 2 22, 22
myv+myvy  miv) +my, mm
Ormer: Q=—1 2211~ 22 12 2442,
2 20m +my)  20m +my)
3anaga Ne 98.
HAaHo: Pemrenne: B npouecce cronkyoserus nyn# ¢ kyGoM
m,vi, M, v» YacTh MEXAHMHECKOM IHEPTUH CHCTEMBI MEPERLIA BO
Haiith: AE. | BHYTPSHHIOO 38 CIET HAMYMS CIUT TPSHHAA.

KomitgecTBO TemmoTsl, BRLACHAIOMESCS B Nponecce TeruioobMeHa ¢ oxpy-
AKaIOMEH cpemod, PABHO YIMEHEHIIO MEXaHHYCCKO) SHEPr1M CHCTEMEL
Mu® " mv§ )*nvl2

2 2 2

ByjeM CUHTaTh, ATO CKOPOCTb IMyJIM TAKOBA, YTO B HPOLECCEe ABHAEHMA e¢
THaeKTODMSA HE MEHACTCA.

AE=E2—E1 =

0]
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3armeM 32aK0H COXpaHeHnA RMITYJIbCA:

m(v = V)
mvy = Mu + my, @u:—-—-(-;-lf”" 2
s (D) u (2): ap =M i -y
2 2M
2 2 2 2
Otreer: AL = M " 2 & —v2) .
2 2M
Ne 99.
Hano: Pemenne:
m=100r, B mponecce npespaimesii BOIH, B JIE/ TEITOTa oy-
4, =200°C, AET BRIACAATHCA 33 CIET OXNAKHCHHMA Tc/a H 3A
1, =—10°C CYET HaAUYHA IMpoLecca MEPLXoia U3 XKHIKOTo Co-
Haiimn: Q. CTOSIHMA B TBEPJOE.
3amumeM ypapHeHUe TEWIOBOro 6ananca:

Q=cgmty +Am+c,m|t, ),

TRC ¢ — YACHbHAA TCINOEMKOCTh BOMN; Cy — YACHLHAA TCIUIOEMKOCTD
JbJa; A — yaensHas TelUIoTa MUIaBACHHSA JbAa.

Otner: Q=394 xJ[x.

Ne 100. ‘
Jano: Pewicnne: -
m=10r, B mpouecce ApeBpaineHn JibEa B AP Heo0XoauMo
4 =0°C, | EONMNECTBO TCIUIOTH JUIA MPEBpAICHHA AhJa B BO-
1 = 100°C 1 My, Ha Harpes BoAnt Ha 100°C W Ha NpeBpanIeHHE
Hadmu: 0. | BORI B BonAHOIM Tap.

3amnmeM ypasHeHE TeWIOBOro Hananca:
P=hm+{y,—t)mc+L,m,

tie Ay ¥ )y — yAeasHaS FRNOTA [IABICHMS NERA ¥ TIAPOCGPASORAFA
BOXBI; ¢ ~— yJeNbHa% TeTUIOEMKOCTh BOJIBL.

0 =130 xJx.
Orser: Q =30 klIx.

Ne 101. Cmorpu pemrense 3a5a91 B yaeGHyKe,
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Ne 102.

Jano: Pemenue:

my = 1 xr, my = 10 xr, ByneM cuuTaTi CHCTEMY TEHJIOH30NUMPOBAH-
m; =35 xr, t, = 6°C, Hol, Torga no 3aKOHy COXPaWEHHs HEPrHM
t, = —40°C, 3 = 60°C, KOJIHYECTRO TEIUIOTHI, BBIACACHHOE INCMEH-
a = 2 kJbx/(xr-C), 'TaMM CHETEMLL (B NAHHOM CTydqae pasiwd-
ey = 4 EFRAire-C), . ERIMH KRKOCTEMA), PIBFC KOXHIECTRY Te-
&, =2 KARKxr€) - EIOTHE, NOTNICIEHHOM JJIEMCHTRMU CHCTe-
Hai: 0, - M.

BoimoxkHO 2' ¢IyTad B SEBRCAMOCTH OT YCACGBMid 3axaum: nubo nepeax
KHAKOCTE ByneT HarpeBaThes, Toraa, MiGo nepsas XuEkocTh OyAeT ox-
JaxnaThCA, Torng: B moboM ciydae BTOpas AMAKOCTE OYReT HeTpeBdTs-
A, 4 TPETRA — OXJIAKIATHCAL

PaccmoTpum 002 caryqas # UM KOKAOTO 3aIHmeM ‘ypanx-le}me TETUIOBOro
Gananca. '

Ienyvaii 9> 6.

cpm(@—1r) +cym (@1, Yy =cym, (13— 6).

B ycroBrsx naiBoi 3amavn: ]
2(0 — 6) + 40(0 + 40) = 10(60 ~ 0) & 520 = -988 < 0, ¥0 RO HPeANOAC-
KeHuto O > 6, CheIOBATENBHO MMEST MECTO BTOPO CiTyaill,

1l cayuaii © <6.

cym (1 = 0)+ cymy (13 = 6) = c,my (B-1,) .

Heo yeroBme- 3anauH;

2(6 - 6} + 10(60 —0) = 40(40 + 8) & 520 =988 = 6 =-19.

OrBet: 0=-19.

Ne 103.
Hano: Peueune:

my =250, my =569, | BynemM cuuTaTh CHTTEMY TETUIORMIOIHPOBAH-
1, =12°C, 1, = 100°C, | Holf, TOrna o 3aKOHY COXPAHEHUs HEPrUK

€ =63 Tx/C, . KOJTHUECTBO TEIUIOTH, BRIIENEHHOC SfEMeH-
€ =33°C, TaMH CYICTEMLI, PABHO KORAIECTBY TEILIOTH,
¢, = 380 Jhx/(xr-°C) MNOTTHOMCHHOM 3JEMEHTAaMU cHUCTeMH. B
Haiitu: c;. JanHoil CHCTEME HOCJIE OIYCKAHUA MEIHOTO

TENa B MacJo MeJIHOE Tei0 OyJeT OCTRIRATY,
a MacJ10 ¢ KATOpPHMETPOM — OXJKUKAATHECA.
JaIMIleM YPaBHEHHE TEILIOBOTO fajianca:

C(9—11)+C‘1m1(9—}1)=czm2(12 —e)ﬁ ¢ =

75



- L'sz(tz"e)—C(e—tl)

=2,17-10> Jx/(xr-°C).

Pemenue:

ByaeM cauraTh cHCTEMY TEIVIOH3OJIHPOBAH-
HOM, TOrAa MO 3aKOHY COXPAaHERNA SHEPrUM
KOITHYECTRO TCIUIOTHI, BHICIIEHHOE 37EeMEH-
TaMH CACTEMBI, PaBHO KOJIMIECTBY TETUIOTH,
MOMJIOICHHOH DJJIEMEHTAMH CHCTeMH. B

my (6 - tl )
OteeT: ¢; = 2,17 xAx/(kr-°C),
Ne 104.
Ilano:
=0,3 kr, m = 0,2 kr,
=127k, t; = 15°C,
c= 38011)1(/(K1~°C),
= 460]x/(xr-°C),
0=232°C
HaiiTn: t,.

JAHHOH CHCTeME NOC]Ie ONlYCKAHHA CTATBHN)-
ro IDUIHHZPA B MEOHKH COCYR ¢ BOJOH TeM-
nepatypa ITHHAPA NOHA3WIACK, a COCYAa ¢
BOROW — YRENMIAIAch. ©

Sanuniem yparHenHe Teosoro 6anaxca:

+
ey (ty —8) = (mo+ myc, X0 —1y) & 1, =0+ 22722 (43— go2°C,

OrBer: 1 = 692°C.

mcy

Ne 105. Pentena B yTeGuuxe.

Ne 106.
Jauo:
= 2 Xr,
#ty = 4 Kr,
=30°C,
L= —ZODC,
¢, = 4,2 x{x/(kr-°C)
¢, = 2,2 x)[/(kr-°C)
A, = 332 4 xJlx/kr

Hajiru: coctas cMe-

CH U Temnepartypy?
Ha narpes noja yiiner

Pemenne:

PaccMOTpUM TEIBION30IHPOBAHHYIO CHCTEMY.
Ipu oxnmaxpeHuu Beeit Bonbl 10 0° BuIIENHT-
¢Sl KOIMIECTBO TEIUTOTHL.

0O, = ¢cymy-ty = 252 xJIw/xr-°C).

Yro MeHLIZE TeMNa HCOOXOAHMOro Ha HArpeB
Japzaa o 0° u ero ruaBieHue.

T.e. nocne ycTaHOBREEMA MBI 6yAeM HabImo-
AATh CMech M3 BOAE! M jinja. Tlpy Temneparty-
pe 0°C HaiineM MaccOBbIE JOJIM KOMIIOHEHTOB.

Q. = cymypty = 176 xJix/(kr-°C).

0 Ha MnaBacKUe

=05 - 0, =76 x[x/(1-°C)
0= m(,?\.,,,

FI€ in, — MacCa pacTaqapuiero jabaa.
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mon-=0,22m',m,,=ml+m,,=2,221<r;m,,=m2—m,,=3,'78 KT.
q

OTBeT: CMECH H3 2,2 kr Boawl M 3,78 Kr sbaa npu TeMrneparype 0°C.

Ne 107. .

Hauo: PeweHue:
ry = 10 Kr, my = 2 K1, T. . cAcTeMa TeIOM30/HPOBaNa, TO 1O 3a-
=20°C, 1, = 500°C, KOHY COXpAaHEHHA IHEPIrHM KONHYCCTBO Teil-

cor = 3801/ (xr-°C), JIOTH], BHAENCHHOE JJIEMEHTaMH CHCTEMBI,
0= 24°C PaBHO KOJIHYCCTBY TEIUIOTH, HOTMOMEHHOH
HaifTu: m, AEeMEHTaMA CHCTEME. B 1aHRoi Temnora ot

CTATAHONO UPEAMETa M0IIUIa H3 HarpeB BOIH
1 Ha OpeBpalIeHHE €€ YacTH B Map.
Jamumem ypaBHex-me TEWIOROTO Canasca: y
(my —m)cy (0—1,)+mc, (100° — 1)) +mh = mye, (t, —0) &
o mca (IOOD "‘tl +t2 -~ e) +ml = chcm ((2 hd B)_m}ce(e_tll) &
ome mzcc,,,(t%]—())—mlca(e—tl) ~0.1 Kr
c,(100° ~#, +1, - 0) + )
Oraer: 0,1 xr,

Ne 108.
HNano; Pemenye:
my = 1,5 kr, my =200 1; | B ycnoBaAX RaHHOM 3a7a4H 3apaHee He H3-
1 =15°C, 1, = 100°C BECTHO, B KAKOM arperaTHoM COCTOAHAH Oy-
Haiiu: 0. RET HAXOAUTLCA KOHEYHAA CHCTEMa.
PaccMOTpHM KOJMYECTBO TEIIOTH, BRIZE-
JpBIOEEC NP OPEBpaIlCHHH BCErO Mapa
Macchl m; B BORy IipH Temnepatype 100°C:

0, =Am, =0,2-2257 = 451,4,

rIe A — yJenbHad TeluoTa napoofpa3oBatmsa BOXLL.
Kojuaecrso TennoTsl, Heo6X0AuMOe M HArpeBa BOXERI MACCHI my N0
Temneparypsl 100°C:

0, = cm, (100° 1) = 4,2-1,5-85 = 535,5,

IZie ¢ — YIAeAbHasA TEII0EMKOCTh BORI.
T.x. Q3 > @y, TO B CHCTEME BECh IIAp NMPERPATUTCA B KHAKOCT: NPH HEKO-
Topoit TeMmeparype 6 < 100°C. 3armmem o6mee ypasREHME TEILIOBOrO
Ganatca:
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Oy +myc(100° —0) = myc(8—1,) & Amy + mycty +mycty =
=8(myc+myc) < B= Ay + mtacty + mcty =88,2°C
(my +my)c

Orser: 0= 88,2 °C.

Ne 109.
Kano: Peutenne:
my =200, m, =20 r, | MoxpiiM CBENOM Ha3bIBAETCA CMeCh BOIHI A
nh=15°C, 1, = 10°C, ] mnma, Haxoanmasncs npu TeMocparype 0°C. T.

C =164 Iw/C £ B CHCTEME YCTAHOBIIACH HONONUTEILHRN
Haitra: TEMTIEPATYPA, TO BECH JIEA, Copepxaluiica B
CHETC, PRCYANN.

Hanumem o6mee ypasHeHHe TeRAoBOrS Gananca:
comi(ty = 1) — oldy — 1) = —Gmiy + Ny — )
e cam () ~ 1)~ oty —t5)—Am,

=0,9087 &r.
—Cq (t 2) -A
Oreer: m= 8,7 1.
Ne 110. ’
Rano: Pemenue:
my,=4 Kr, KoNnHgecTBO TEMNOTH!, BHAEHMOMESCS MPH OXAMKAS-
t, = -20°C, HV IEY# HA TEMOGPATYPY h — £: O) = C(t) - 1),
1, =60°C, 0, =¢,m (0" —1, )+ ,m, +c ,mI00" +7,m,,
ﬂ.__ KonmaecTBo Temnortsi, HeoOXOAMMOS ANA TPeRpame-
Haliti: C. | yyq B nap nena npu sapammmx Macce 1 TeMneparype:

rae ¢; — YACNBHASA TeIUIOeMKOCTS JIBHA;. C; — YAENbHAA TEIUIOEMKOCTh
BOMH; Ay — YRCHLHAS TEIUTOTA YUIABNCHMS, r, — YACHbHAA TEIDIOTA MNa-
poobpazonanm.

Ho yenosmo 3agaum
o - + o
0,=0, ¢ C= ¢, (0" -¢,) '}\.,'+c2100 +7, m, =305,3-10.
1~

Oteer: C = 305,3 xJi/(xr-°C).
Ne 111,

JHano: Peuienne:

h=10M,1=0,5 Io ycnosmo 3ama9d ) MEXaHWICCKOH SHEPTHA

Haiitu: At = ¢y —¢,. | ABIKCHHA BOAL IEPEXOAHUT BO BHYTpeHH00. T.
K. KMHETHYICCKAN SHEPTHA BOAL HE MCHAETCH, TO
MMeeTCs B BUJTY NOTCHINANBHAA SHEPrHA.
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Paccuoypam REROTOPYIO MECCy BOMSL I JAINENCM IS BCE BRIDAKCHHE
I NOTEFIAANBHOM SHEPIVH Ha BepIIHHe Boaomana: mgh = E.

Eni= 0 =cmAr = mghn = cmAt & m:ﬂ—”’za,n'c.

c
Otger: At =_g_chﬂ =4,t1°C.
Ne 112,
Jano: m=11,. | Pettenwme: DHeprus, ReCOXONMMAN INE NOARSTIA
V=250 cM’, Ipy3a Ha BLICOTY &, PaBHA NOTCHEMANLHOM SHEP-
t1 =100°C, FHY TENa, NOJHATOro Haj 3eMJIci Ha TaHHYIO BbI-
2 =20°C coty, T.0. E =mgh.
HaiiTi: A. - } Srmeprvs, BEXTETVIBIEASCA IPH OCTRIBAHHN BO/TH:

O =cmr —ty=ecpWt, - 1),

T7ie p — WIOTHOCTS BOJEL
T. k. NpeAnoNaracTcs, Y0 BCA PHIACIMBINASCH SHEPFHH PACKORYSTCS Ha
MOXHATHE IPY3a, TO

9
Q=E<:>mgh=ch(tl—tz)4:}h:%’—zl=s,57m. )
Oteer: h=8,57 M.

Ne 113,
Hano: £ =327°C, . Pemenne: PafoTa, comepuieHHad Npu
vy =400 mM/c, v; =298 we, | yoape, P3BHA Pa3HOCTH KHHETHYECKHX
1 =107°C, n= 80%, SHEPrRit Iy KO H 110CHE CTOJKHOBEHHA
¢ = 130 Jox/(xr-C) ¢ YUIHTOI:
HaliTn: k = my/m. A=Ey - E=050mvs" — mvy)).
BHyTpeHHAA 2HEPTUA TYTH N0 YCIOBHIO
YBENHYMBAETCA HA BEMTHHY
v2—v? m
Q=nA. rm- > 2 = em(ty 1)+ hmy < k =-ml=
_NGT -V )—omity =) _ o 0
2A
OrBer: mym =0,07.
Ne 114,
Jano: Pewenne:
v =200 M/c, 1=80%, | HalineM xuneTnueckyo 3Heprmo mysim 3H
¢ = 130 ix/(xr-°C) CTOJIKHOBCHMA € MPENITCTBHEM:
Haiitu: As. | E=05mv’c.
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BuyTpeHusia 3HEprus ﬁysm 10 YCNOBHIO YBCNMUMBACTCA HA BENHIHHY
Q=nE

C mpyro#t CTOPOHBI, KOJMYECTBO TEIIOTH, HeOOXOAMMOE ANA Harpesa
mym, pasio Q = cmAt. T.o.

2 2
cmAt = MY A= LA 120°C.
2 2c
v’
Orger: At=——=120"C.
2¢
Ne 115,
Hano: v =900 xm/q, Pemenne: Bpems nponera Camonera: f = AV
S = 1800km, 3a 3710 BpEM#A JBUraTeNh COBEPIIWI paGoTy
m=4rT, A = Nt = NSw.
N=5900 kBT, Temora, BLLISIHBINAACA NIPH CIOPAHMH TO-
n=23% umBa 32 HaiiieHHOE BpeMA 4 = N0, cieno-
Haiitn: q. | Baremsno
A NS
n
C npyroii croponsl, @ = gm.
B urore nonywaem:
qm =—]!§®q=]—vs—=769,6 JOw/Kr.
m mvn
NS
Oteet: g=——=769,6 J[x/kr.
mn .
Ne 116.
Jano: Pemenue: Ternora, BEIgeNseMad NpH Cro-
v=700mM/c,m=10T, | panuu DOpoXa, PaACXOXYETCA HA COBEPIICHME
n=30%, paGoTh, T. €. Ha mepefady IMya¥ 3aaHHOMN
g =38 mIbx/kr CXOPOCTH.
HajiTu: m. A=05mt= no (1)
Q=gm. )
(a2
2
m=""_=21r.
2¢qm .
OtBer: m=2,1T1.
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Ne 117,

Jano: u=220B, Pewrenue: MomuocTs Harpesarens ecTb Te-

§=0,84-10" »?, U0, KOTOPOE OHO BHIEIAET 33 EAHUHMIYY

m=2xr, BpEMEHU:

1 =20°C, 1, = 100°C, _Q a

7 = 80%, = )
6

p =26‘;2°10 Omm, e Q=c,m(l,—t;) TPATHTCA Ha HATPEB BOIKI.

T= c, 2

o =4,210° I/(kr-°C) | C mpyroit cropossr: P = Ju= L

Haiitn: I.

1 u’s u’s
T.K. 110 ONpeeNemo R = p—::>P—-——- =—
pl pl
Vaureisas $opMyny (1) OKOHIATEIEHO HOMYINM:;
2 -
14 — & ~ 69 M.
i ¥ pcnm(tz - tl)
OTtBer: [=69 M.
Ne 118.
Hano: T=20 Mun, Pemenne: MomHocTs HarpeBatend WAeT

R=1600m,¥=220B, | mHamarpen BO).IH H Ha mapoofpa3sopanwe:
m=0,5 xr, t; =20°C,

1, = 100°C, 1} = 80%, P-7—+Q c Mty =ty)+mg.

=2257-10° Ii/(kr-°C) u’
¢y = 4,2:10° Iixe/(xr-°C) g=pm= <z
HaiiTi: my. N
Torna

%
Tm-cnm«z -14)
my = =0,054 xr.
. r

OtBer: my=>54r.

Ne 119.
Hano: Pemienne: Ilo nepsoMy 3akoHY TepMOIH-
0 =8mJIx, HaMHKHA TEIUIOTa, NQIYYeHHas Ta3oM. pac-
A =3 Ml XOLYETCS Ha U3MEHCHHE BHYTPCHHEH dHep-

Haiimu: AU, I'MA Ia3a ¥ Ha COBEPUICHUE ra30M paboThi:
Q0=A+AU=AU=0Q-A=5m]Ix.
T.o. BHYTpeHRAA SHEPrus ra3a yBeAHIHIACH.
OtBer: AU=0Q-A=5M]Tx.
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Ne 120.

Rane: Pemienne: o mepsoMy 33KOHY TepMoiH-
=0 HAMUWKE TEIROTa, MOJNYICHBad Ta3ldM, pac-
A=1MIx XOIyeTCa Ha HIMEHEHHE BRYTPEeHHEH SHep-
Haiitn: AU. TAH ra3a H HA COBepIIEHHE Fa30M PadoThl. B,
[ RanHOM Ccirydae mpouecc apmabaymaecxuii,
Cchexn.
0=A+AU= AU=-A=-1 MJIx.

T.0. BHYTPEHRSY SHEPFMS £a32 YMEHBIIHIACH.
OrBet: AU=-A =-1 M]Ixk,

Ne 121.
JXano: Pewenne: o nepsoMy 3aKoHy TepmoivHaMy-
At =20°C, | KM TeIOTa, HOAYYEHHAS FA30M, PACXOXyeTcd Ha
m=30r, U3MEHEHME BHYTpeHHell SHCPIyy rasa K Ha Co-
¢ =655 Jli/(xr-°C) | Bepmiende rason pabotel. B aaunoi sanaye pa-
Haiitu: AU. 60Ta AE coBEPINACTCH, CRCA. ’
O =AU = AU = cmAt =393 Ix.

TF. 0. BHYTPEHHSA DHEPTHA ra3a yBeAudHIach. -
OTteer: AU = cmAt =393 Tx.

Ne 122,

HMano: Pemsenne: [Ipu ‘Rarpese rasa 3aTpagupacTcs
1, =20°C, 5 =T0°C sueprax: Q = cm(f; — ;).
m=50T, AV=0,02 M, | Y10 NepBOMY 3aHOHY TEPMOSFHAMIKE

p =100 dla, rQ= AU + A, rae A = pAV, T.K. ¥a3 pacimH-
¢ = 1t KJix/(xr-°C) pAeTca usobapirrecknr.
Haiitu: AU. AU = cmlt, ~ /) +- pAV = 500 Jix.

Oriet: AU = em(t, — 1) — pAV = 500 Hx.

Na 123.

Jano: 1=20%, | Pemienne: Io onpepenernno KIIN:

__Q¢=1,5 M, H=NQ+=1+Q—’Q+=>A=T\Q+-Q—=Q+(Tl_1)s
Haiitm: A, Q.. | A=0,3 MJix, 0_=-1,2 MAIx.

Oreet: 0= 0.~ 1)=-1,2 MJIx, A =0, =0,3 MJTx.

Ne 124.
Hano: T,,=250°C, | Pewenue: I[To onpenenenmio KIJT
Q.= 1.5 MJlx, n=AQ,=t+Q/Q,.
0_=-12MIIx, KIIJX mo6oro 1ykna ¢ 3aiaHHBIMU TEMIEPATY-
T,=30°C pPaMy HarpesaTeiid ¥ XOMOAMIGHMKA HE IPCBRI-
HaiiTu: o. | maer KT maxora,
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Elcapuo ¢ TemH e Temmeparypasa, a KILJ| mpxra KapHo pupcaneTcd o
dopmyne:

Ne=1-TJT,,
e _1TelTy oy
| I—Q-/Q-r-
Ortseer: a_.“_x_..l_—r‘!_,i_Q,’
I‘Q_/Q+
Ne 125,
Jano: Pemenue:
Q. =40 xJlk, | o onpencnermo KI;
T, =150°C, 1=4/0,=1+0/0,
=25°C KA mmona Kapro REMHCHIeTcA IO GopMyare:
Haiira: A. | n=1-TJT,
Ty o
X = Q.—-——Q
TH Q+ “

.T.0. mo 3aKOHY OOXpﬂHeHHﬁ JHEPTHM.

4=0.+0, =(1-2X)p, =11,8 Jhx.
TH

Omser: 4=0_+0, =u—;i , =11,8 Kb

H

Ne 126.

¢ Jano: Pemenne:

. Q.= 10 x]Tx, ITo onpeaenenmo KIT:
T, = 20°C, n=A/0,=1+0/0. ¢))
1 =30% KT umxza Kapso REMECISCTCE 10 hopuysne:
Hatire: 7, 0. | w=1-TJT, )

W (1) Q.= (n— 1)Q, =-7 xJIx.
H3(2) Ty =%=418.6K =145,6°C.

Orser: 0= (- 1)@, =-7 &/, rﬂ=1¥ﬁ_41s,sx =145,6°C.

Ne 127.

Jano: Pemenne: 1To onpegeneamo KT
n=16%,0=20% W=AQ.=1+0/0, 43

Haiia: 1. | st BrOpOrO MEKITA:
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s
1+00:

O __1
M3 (1) &==n-1.
()Q

+ ' t

n =1

1-0. ;
T.o. M =1—_1:E(1_“)=44%‘

1-o
. =1——(1-M)=44%.
OrBer: 1; =1 1+(x( n ¢l

Ne 128,
Aaﬂo: Pel.llel-lﬂe:
A =100 Jix, Tlo onpenenero KIIJT:
0_=-400 N=AIQ,=1+0JQ,= 0.=A~Q.= 500 JIx,

Haitri: 1, Qv | 1=A/Q.=A/A-0)=20%.

Oreer: 0, =4~ Q-= 500 Tk, = 7-Q =20%.

. T'nmaBsa § -
Ne 129,

Bauno: . Pemenne:

m=10r, t=27°C | Cpemisi KuHETH4eCKad SHEPrUs NOCTYNATENb-

Haiitu: U. | Horo meIKeRHs onHOl Monekyr: Uy = 1,5KT.
BHYyTpeHHAA SHEPTHA JaBHOIO KONHYECTBA BEMECTBA:

U = NU,,

rae N — 9rciIo 9ucTH.

m 3 3Im
Too U=slEN, 24T =2 RT =93 xJIx.
o U= Nas k= P

3m
OtBer: U=——-RT =9,3 x]JIxk.
Y, Tk

Ne 130.
Jano: Pewuenne:
v=5mMonb, | Cpennad KHWHETMEeCKkad SHEPruA MNOCTYRATENHLHOTO

t=37°C JBICKEHUA OHOMH MOJIEKYJIbE:

Haiitn: U. Uy = 3/2kT a’
By TpeHHs SHEprus JaHHOTO KONMYECTRA BEMECTBA:
U=NU, : (2),

rne N — 9HCI0 YHCTHIL
84



ITo 3akoHy ABoragpo
N= wN, 3
Uz (1), (2) u (3):

U =3/2kTN,v = 3/2vRT = 19,3 KJlx
Oreer: U= 3/2vRT = 19,3 x[Ix.

Ne 131,
Hano: Pemenne:
<v®> =10°w?/c> | Cpeanas KuHeTHIecKas SHeprus HOCTYNATENbHO-
Heiita: <E;>. .| ro IpibkeHnd OXHON MONEKYMNEL
, <F> =0,5m<v*>,
N/N, = m/M = (1.x. paccMaTpmBaetcs 1 yactuua) m = M/N,
2
<E>=M <V > 57107 px,
2N,
2
<
Ormer: < E>= <Y > _3 7,10 1.
2N,
Ne 132,
Jano: Pemenne: _
<E>=621.10" | Cpennss kmHeTHNeCKast Heprus IOCTYIATe -
HafiTn: 1. j HOTO ABIDKEHHA OHOH Monekyel: <E> = 1,5kT
2<E>
T= =3 =27°C.
=5 = 300K = (=27°C
omeer: 1=25E>_y130 —o7c.
3k
Ne 133,
HNano: Pemenne:
t=27°C Cpenuss KMHETHHEeCKas SHeprvs NOCTYNATeIbHOTO JBH-
Haitru: v. | )XCHHET OJHOM MOJIEKYJIbL:

Up = 3/2kT.
C npyroit croponsr U = 0,5m<v?>,

2
m<v'> 3o Vev?s= }ﬂz /-23-:!—7‘=517M/C.
m

2 2

O1Bet: < v? > = ‘,-3%[1= 517 mlc.
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Ne 134.

Pemeunne:

Cpepnas KHBETRMgecKkas 3HEprua MOCTYNATENLHOIO
JBKeHa onmol Monexysml: Up = 3/2kT.

C npyroii CTOPOHKI

U=05m<v>.

T.o. st pasnwgHEIX TEMNeparTyp

: +273°
m<vE 5= 3T;m < vl >= T, = 2 = 20,
4} 4+273
9
LS P e
14 ’1"‘273 ]
§
0 5
OtBet: 0 =1~ %zoﬁ%‘ :
4L +273

Ne 135, .
Hano: Pemenve: Cpenuss KuiETHICCKasd SHEPFUT NOETYNIA-
V=0,1 M3, TEJHHOTO0 ABIDKEHUT OTHOH PoreKyInl:

=10° Ha U = 342kT. €1)

Hativw: U. | Torsa Ruyrpesuds SHeprus ¥ Monell RIearbHOE0, ras
BHpaxaercs no gopmyne:
U=NU,= L5vRT @) .
Ho ypasnenino Mewuneneesa - Knaneiipona : :
pV=VRT. (5
H3 (2) u (3)
3pV _ 3
U===—R==pV =15 B
2R 27
3
Oreer: U= EpV =15 xJix.
Ne 136.
Hano: v=1 Mo, Penrenme: 3anminem ypapaenne NMenpenee-
V=1w, Ba-IOraneitpona:
t=0°C pV¥ =wRT.
Haitru: p. | B pannom ciyuae T=1 + 273°C.
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T.o.

=vR(t:,273 ) 227 s

= 12,27 s¥a.
Ne 137.
JHawo: Penieave:
V=1eM, M3 ocnoBRoro ypaBreHust MKT wieasmso-
p=0,1 nlla, TO Ta3a CIERYET, T30 p = nkT, Xne n — xoH-
T=300K HEHTPAIES MOJISEYII Ta3a,
Hatirs: N. . n = N/V, tne N — ofimee SMCI0 JacTHIl B
3a1aHHOM oOweMe.

pV=NkT = N = k =2,4 104,

O-mer:.ﬂ_’zy—-ZQ -104,

»

Ne138.
Hano: Pelnenne:
p=200«KIa, 3 ocHosHoOro ypasHems MKT uneamsHoro rasa
1=27°C cnenyert, 9ro p = nkT, rae T — acomoTHas TeM-
HalTn: n. TEPATYP2, CICHKOBATENHHO,
T=t+273°=300K.
T.o.
p=nk(t+213°) > n=—PF  =4,8.10% u?
k(t+273%)
Orser: n=—PF __ =4,8.10% u™
k(1 +2737)
Ne 139.
Hano: Pemenne:
p =200 kI1a, ] 3amameM Ans FAHHOrO Fasa ypaBHERHE
T=240K, 1 Mengeneesa - Knaneiiposa;
V=40n _pV
Hatiru: v. PV=WRT= Vzﬁ =40,

V
OTtaet: V=% =4 mons.
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Ne 140.

Hano: Pemenne:

V=20n,1=27°C, | 3amumem ans RAHHOTO Tasa ypaBHEHMC

m=2kr, Meneneera-Kranetfpona:

M =29 r/monb pV = vRT, rne T — abcomornsan TeMuenarv-
Ppa, CIEI0BATENLHO

Haitia: p. T=:+273°=300K,

pv = _A”;_R(;+273°) Tax xe v = m/M,

WIesioBaTenbto p - MRUT273) _ o ) Mila
MV

OrBer: p=ﬂ%—'§m=3»2 MITa.

Ne 141,
Hano: Pemenne:
Po=1,01-10° ITa, 3ammmeM s AAaHHOTO Ta’a YpaBHEHHeE
To=273 K Meupeneera-Kianeitpona:
Hatira: p. PoVo = VRT,, TR Vy — o6BeM, 3anymMaeMuid
1 MosleM BemECTRA. )
p = M/V, roe V — MOIApHAY Macca, T.€.
Macca OHOr0 MONA BEINECTRA,

1o p-= ’;{;’0 = 1,96 Krhd’,
0

Otser: p = MPo _ 1 96 wrin’.
0
Ne 142.
Hano: Pemenne:

V=0,1M° Janmmen IId JaHHOrO rasa ypasHesme MeHuenecba-
m=150r, Krnanettpona:

p = 100 klla PV =7 RT,
Haiima: 1. rie T — aconoTHas TeMIepaTypa, CIEA0BATEIBHO
T=t+273°.

Tak xe v = m/M, Ciie ZOBATENILHO:

m 0 pYM . .
»V=—R(+273) =273 =-16"C.
k " ( ) R

Omer: t=2M _~93 - g0
mR
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Ne 143. Cnorpa percnyie B yaeOHHKe.

Ne 144, -
Hamno: Peurenue: MonSpHad Macca CMECH ra30B ONpPEAeseT-
m =32r, A 110 opmye ’
n, =48, . M = mNy/N, -
m=#4r rae m — Macca Beelt cMecn, N — obmee uucho ops-

HaiiTa: M. | CYTCTRYIOIMX B CMECH MOJIEKYJI, T.€.
nm=m +m +M3;N=Nx +N, +N3.
Pacinumem BHIPAXCHUS JUIA MOJIIPHEIX MACC Ta30B IO OTACILHOCTR:
my mo m2
Nl = _N Ny=—=N N2 =—=N 1
. M] A 4V2 M ) A M2 A

CregoBareibHoO:

m,y m - mn
N = + N,.
(Ml M, M3) 4

.
T. 0. nosmyuaeM Bripakenve W MOIAPHON MacChl CMECH:

M= S 4,77 r/mons.
m my  my

M, M, M,
m .
OrBer: M = = 4,77 r/Monb.
my my  my
My, M, M,
Ne 146.
Jawno: Pewrenne: B
m=100r Hocne 3axpuITud kpaHa B COCyIe OMATh yc-
p=500«lla TAHOBHUTCA. PaBHOBECHOE COCTOSHEE € TOH
me=80T “Xe TeMIepaTypoil, HO APYTHM JARJIEHHEM.
Haiimn: p; 3amnueM U4 HaJanbHOTO H KOHETHOIG £Oo-
crogumit ypasuerme Mengencepa-Krameii-
poHa:
m
V =—RT, 1)
PP m
p =20 pr, ®
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IMopenvim ypasrenye (1) Ha ypasaerne (2):

2 _—'Z—@p, m-m°p=105d'¥z.
m

B MMy
m,
OrBeT: p = p=10kl1a
Ne 147.
Jano: Pemenne:
t=15°C, Ilo ypasremimo Mengeneena-Knanefipoua:
a=40%, pY =vRT,
Ar=8°C rae T — aGcomoTHas TeMIepatypa, caeaoBaTebHO

Haitra: . | T=14273°,av= maM(M-ummpuaﬂmacca)
PV = T-R(t+273),

(I-o)m
M
CrienoBarespHO A JBYX COCTOsARM JaHAON CHCTEME! ONYyYaeM

IloaemM nepBoe ypasACHUE HA BTOPOE:

pV = R(t+ At +273°).

B= P £+2713° _
Py (—o)(t+Ar+2737)
Orser: B = £+273 =1,6
(A-oa)(r+Ar+273°%)
Ne 148.
JMano: Pemense: 3amuimeM and HA94I6HO0 H KOHEIHOTO
ViV, =2, COCTOAHMA CHCTEME! YypaBHeHMe MenfieneeBa-
Ap=120xIla, | Knaneiipona:
LM=11 : Vi =VRT i
Hattru: py. I v 1 )
(Pl + AP)VZ = VRTQ,‘ (2/
Tlonenwa ypasnese (1) ua ypansenwe (2):
P v,
——=——p= =100 xlla.
ntdp Th DTSR
A

Oreet: p = Tzslp =100 KIla.
—— -1

Ly,
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Ne 149.

Jano: Pemenye: 3amames N HAZATLHOMO H KO-
v = 1,004, HCUHOTO COCTOSHEE CHCTEMBEl YpaBECHHE
A =1°C Menneneena-Kmanelipona:
Halkimn: T. 1 nV=vRT, ¢))
P2V =vR(T + A1). (2)
Topenum ypanHenye (2) Ha ypasuemae (1)
B THA r= M _aser
P T &_1
P
t=T-273 K=-23°C.
OrTBer: ¢ = -237K = -23°C.
Py
Dy
" Ne 150. »
Hano: pyfp, = 1,25, | Pemenne: 3anumenm it HAGaNEHOTO B KOHEY-
TIT,=2 HOrO COCTOAHMH -CHCTeMHM YypaBHecRme MeHne-
HaiiTu: Vo/V), neeea-Knanedipoua:
piVi=vRTy, (1)
pV2="vRT,. (¥))

Honenum ypaBHerse (1) ua ypasnenne (2):
ph _Th o2 V, _nh

=16.
p, T 14 Ple
Quwer 2212 _1 6.
V1 ph
Ne 151.
Rano: Pemenue:
7=0,2 MIla, TTo 3axony Asoraapo 1 moms oGoro raza
1=15°C, V=51 TP HOPMANIGHEIX YCNOBHAX 3aHHMAET
Haiita: V). | obvem Vo=22,4 1

CenoBaTeaLHO JUIA PELICHN 3aAa4H HeoOXOIAMO HANTH KOTHYECTRO
BEHIECTRA, CORCPKANICECH B ARBMOM Fase.

Sarminens AE4 HAYAILHOTO COCTOTHIA CHCTEME! YpanHeHre MeRpeneepa-
Knanettpona;
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oY ) 241

pPV=WRT &S V=—"—0—, Y =)jy=—"——=94 1
R(t +273°)’ R(+273%)
Orser: y, = — PV Y0 ___ _ o4y
R(t+273%)
Ne 152,
HAawno: Pemenue: 3amimeM QA HadalbHOTO COCTOSHUA
p =100 IIa, CHCTEME! ypaBHEeHHe MeHnenreepa-Koaneiipona;
t=15°C, P PV =vR(t +273) 0))
v= (2)6‘1?:2 , Vi = VR(ty + 273) @)
=Y U 2):
v,-0004n | BDR@: .
HﬂnTH:pl. p_lleztl_.’-zEQ:) =M=
PV 14273 T V(+273)
4 : ?
OT1ReT: = P_&ﬂ =51 klla.
Vi+273%)

Na 153. CmoTpu pemerme B yuebuy €.
Ne 154, Tlo ananoruu ¢ npensLaymIeH,

Ne 155,
Hawuo: p; =95 xI1a,

Pemenne: T.x. TeMueparypa ocTaercst 1o-
1 = const, V; =230 cM’,

CTOAHAOM, TO IO TIEPEOMY T'a30BOMY 33KOHY:

V, =225 em® pVi=pVs,

HaitTi: p. | cnenosarensro p; = Vi / V,= 97 «lla,
Oteer: p; =p V/Vo,=97 klla.
Ne 156.

Jano: py = 96 xI1a,
t = const, V; = 500 CM

Pemienue: T.X. TeMmeparypa OCTaeTcs HO-
CTOSIHHOM, TO 110 IIEPBOMY T'230BOMY 3aKOHY:

=98 xIla nVi=p.V,,
Haﬁm: Vs, cnegosaremsho Vy = p\V, / p,=490 oM’
Oreer: V2 =pVi/p, =490 cv’,
Ne 157.
Jiaﬂo: Pemnenne:
=50°C, p=const, | T.K ra3 oxnaxnactcs H300apHIECKH.
Tz 223 K (p = const), TO IO TPETEEMY Ta30BOMY 3aKOHY:

Haiira: o= V,/V,. VT, = VsIT,, rie T) u T, ~~ TeMIEpaTypsl No
TIKUIC KEJIBBHHa, CJIEN0BATCIILHO
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Vi 4+2713

TS =145,
V) 2
OT1Rrer: a=£27—3—=1,45 ;
T,
Ne 158,
- JMaHo: Petrenne:
1 =0°C, T.x. Fa3 oxnaxzpaerca n3odapHdecky (P = const), To o
p = const, TPETEEMY Ia30BOMY 33KOHY:
Vz/ Vi=2 V1/ T1 = Vz’ Tz, (
Haiitu: Ar. | rie 71 n T> — TeMnepaTyph! IO LIKATE.
Kennnuna, CICAOBATCIBHO
v, o
(S (SRR VIR £ S L )
4y +273°  H+At+273 14
Orteer: At = w—}l -273°=273°C
1 )
NQ 159. [
Hawno: Peioenne:
p1=2,8 MIa, T.Kk. ra3 3aKmodeH B GamNOH ¢ MOCTOAHARIM 00be-
1 =17°C, MOM, TO IIPOLIECCH, MPOUCXOMANINE C ra3oM, ABJA-
p2=3 Mlla, roted m3oxopHsIMH (V' = const), cnenopaTeisHo HO
V = const BTOPOMY ra30BOMY 3aKOHY:
Haiima: 1,. PV =piTs,

rne Ty T, — TeMnepaTyph o mxane KensBuHa, ceAOBATERHO

h __ D
4+273° 1, +273°

=1, =22 +273°)-273° =27°C.
21 .

Oteer: t, =22 (1, +273°)-273" =27°C.

§ 4
Ne 160.

Hauo: Pemtenne:

p1=200xITa, ~ T. k. ras saxnoues B 6anNoH ¢ HOCTOAHHBIM
t; = 0°C, 06BeMOM, TO TIPOLECCH], NMPOUCXOMNALIHE C
1, = 100°C raioM, aBamoTCa u3oxopusMH (V = const),
Havtn: P2 CIICTOBATENBHO 110 BTOpOMY ra3oBOMY 3aKo-
< Hy:




P __ P £ 4273 293 x1la.

= [~ ==
he21y 213 LT P o
+273°
Oteer: p, = p‘tz—zl?’—“.=273 Ila.
£ +273

Nel6l.

1. 3 rpaduxa p(7) creayer, 4TO JaBICHHE OCTAETCA NOCTOSHMLIM, T.8.
Hpotece M30GAPHHN, TOMTICpaTypa HPH ITOM YMERRIAETCH, CACAOBA-
TeNBHO N0 TPETHEMY razosomy 3axory V) /Ty = V)/T, o6beM raza ymens-
mReTcs.

2. Uz rpadpuxa V(T) caeayer, 910 oObenm yHEHHO 2aBUCHT OT TEMIEpa-
TypH: V = T, cnenosatessHO 13 ypasleHHA Menaerneena-Kianciponn
p= VR/a = const, s10 mpGapmnidl wpomnecc. Temmepatypa H o0beM
YMEHBITAOTCA. :
3. U3 rpaduxa p(V) cnenyer, uTo JanieHue yMeHbIIaecs, a o6beM yse-
JeramBaerca. Ha rpaguke wsobpastena motepma (T = const).

Orser: 1) p =const, T|, V|; 2) p =const, T{, V{; 3) T=const, p|, V1.

Nel62.

1. U3 rpa¢uxa p(V) cnexyer, UTO AaRNEHHE OCTAETCH NOCTOSIHHEIM, T.€,
nponecc m3p0apHRA, OpU 3T0M O00BHEM BOIPACTAET, CiICIOBATSILHO DO
TpeTheMy rasoBoMy 3akoHy Vi/T) = V3/T, renmepatypa ra3a ypessaIusa-
ercs.

2. Uz rpadrxa W(T) crienyer, 910 00BbeM AHHEHHO 3aBMCUT OT TEMIIEpa-
Typst: V= a7, cieionaTelibho U3 ypaBHeHuA Menaeneesa-Knaneiipona p
=vR/a = const, 006cM H TEMUEPATYP2 IPH YTOM YBEIHIMBALTCS,

3. M3 rpaduxa p(T) cnexyeT, 9T0 KARIECHHE YBEMTHIMBACTCA, 8 TEMIepa-
Typa ocTacTCl DOCTOSHHAH, T.€. mpovect W30TEPMUIECKHIL, IT0 CPBOMY
ra30BOMY 3aKoRy p;Vy = p,V> , cHefloRaTeNEHO 005eM YMEHBIIACTCA.
Orner: 1) p = const, T4, V1; 2) p = const, T, V1; 3) T = const, pt, V.

Nel63. .
Jamo: Pemenue:
CM. pRc. Ha mob6paxeHHoM rpaduke H30TEpMBI OYRYyT
Hativw: Tan, T I BHINJETH KAK TENCpOOAE], CHMMETPHIHBIC OT-

HOCHTENTLHO npsMoii p = V.

Yem pamsme rumeplosia OT Hagana KOOPIMHAT, TeM GoMbile TeMICpaTy-
pa, CIAENOBATENLHD, I HAXOKICHAS MAXCUMANLHOH B MUHHMILHOR
TEMIOEPaTYPH HYXKHO Camuie 6InK0 pacnonmieHALE A CaMbIe QANcKo
PacroNoxkeHnEle H30TePMBI, HMEIOMME o0uUMe TOUKHM ¢ OKPYXHOCTHIO.
W3 cBoticTs cMMeTpEH 310 OyAyT BE KacaTe/bHRE K OKPYXHOCTH I'il-
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NepGonsx. Onm nacsoTcs ORPYOEHGCT B TONKAX €6 NEPecereHas G Ips-
Mo p =V,
GTBET: TOYKaM HepeceyeHna ¢ mpsadoitp = V.

Nel64.
Cagcnaifre no analoriy ¢ npepIAyReH sazaaeil.

Ne 165.
1—2 m306apa; 1-—4, 2—3: movepraa; 4—3: n3oxopa.

Nel66.
Ha pucynke uzofpaxen rpaduk 3asucuMocti. OupeacnumM, 1o npono-
XOAHT € HaRACHUEM, B KAKIOM IpoUecce.
TNpouece 1—2: 06beM NHHENHO 3aBHCHT OT TEMIIEPATYPH, cnenona'renb-
HO AdBJICHHEC IIOCTOAHHO.
Fipemece 2—3: 06bem mocronrmrill, TeMIEPRITPS YECBITIBACICE, CNC-
ROBETEIL RO THY BrOPOMY FAB0B0MY 3aKOHY FAKICHIE YREHTHRBACTCS.
Iporieee 3—4: 061LCM AHICHO FRBAEHT OT TEMYTEPETYPAI, CICROBITCIRRO
FABITEEHE TIOCTONAAO, IPHHICH NDCBRIIALT AICHUS B NPONeCcee —2.
Mponece 4— 1 TeMpepaTypa IOCTOSHRE, 06BENM YECIFIHBICTCA, CHEN0-
BATCIMLAC OO NEPBOMY [30B0MY 3dKOHY NARICHUE ysenummaercy. Flepe-
pEeYeM IT0T rpadHx B APYIHX OCIX.
4 < 3 rta 3
‘V"’ﬁ/ C
e S DA

T vV

Ne 167 u Ne 168 npexnaraem BHRN@MITS CAMOCTOATENLHO, IO aHANO-
THH ¢ NpebIay e

el

Ne 169,
Nano: Peutenne: PaboTa raza no 3aMkHyTOMY IHIKITy MOXHO
Ty, Ts, HaliTH, NOACYHTAB IWIOMANb 3AMKHYTOH QUIypE:, Hs0-
L=T, - Bpaxatomeil ganueit i B xoopauHarax p(V). T.o.
Hadrme: A. patora

A= -pYVi- Vi) (N
95



Sarmmuem g Touek 1, 2, 3, 4 ypasnenus Meunneneera-Knaneipona:
pVi=RTy, -

V3 (3)u(5)

p2Vi=RT,,
p2V4 = RTS;
P1Va=RT,.

pVi=piVs.

TepemuoxuM ypasHexus (2) u (4):

PPV =BTy = piVy = pyV; =

W (1) A =pVi-pVi-p2Vi+ piVi
H3 nonydeHnnIX BEIME pe3yNbTaTOB:

A=RT;—2RJT,T, +RT, & 4=R(T; - JFI)

Oreer: 4=RGT; - 1)

Ne170.

@
3
C))
83

(6)

H306pa3sM NMpOKCXOASMINE NMPOLECCH B KOOPAMHATax p — V, Toraa pa-
6ota rasa no SaMKHyTOMY LHKIYy MOXXHO HaiTH, NOJCTHTAB ILTOMAAL
3aMKHYTON QUIypsl, M306paxaromedt aaHARN] ki, O6a wikna cosep-
MMATCs RO YacoBOH CTpelke, CleJOBaTeNbHO paboTa raza mo oGouM
uMKnaM nojoxwrenkHa. T.k. mponecc 2—3- miofpaxkaeTcs Ha JanHOM
rpaduke nuHYelH, nexamel Hibke JHAarOHAIM TIPIMOYToNREnka 1234, T0
MIoWAaAs BHyTPH IIHKNa 1—2— 3 MeHsINe Iuiomany BHyTpH HKiIa 2—
4—3, cneposatenbHo paboTa no mukiy 1—2—3 membine paGoTer raza

no UKy 2—4—3.

" Or1BeT: Ay > A (.

Ne 171.
Nano: Pemenue:
A= 124,5 Ik, T.k. cxkarve rasa IMpoWsBOIUTCA andabaTHIECKH,
" v=2MoJm T.e. 63 TermoobMena ¢ OxpyKalome# cpesioi, TO
HafiTn: AT. | o mepBoMy 3aKOHY TCpPMOIMHAMEKY:
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A, rATT 20, (@)]

rae A — pabora rasa.
ITo TpeTseMy 3arony HrloTOHA

A=A ) (2)
(1) u(2):

AU = Apg.

C npyrott croposst AU=1,5R - T.

3 2Agy
Apy ==RT & T="781 =5 K,
BE ™% 3R

OTBeT: T=3-4ﬂ=5 K.
3R

Ne 172.
Hano: PemieHHe:
pi = 100 IJa, | T.k. ras 3axmnoyeH B GaUIOH € NOCTOAHHBLIM OObe-
p2=3500 xITa, | MoM, TO HarpeBanHe rasa MPOKCXORHUT H30XOpHO. 3a-
AU=5 xJix MUmieM I HAYAIBHOTO H KOHEUHOrO COCTOAHMI

Ha#ru: V, | YPaBHEHHE Memeneena—lﬁnaneﬁpona:
.PW\V=VRT|, ¢))
P2V =VvRT>. )

BorateM u3 ypasrenns (2) ypasuenue (1):

(P2-p1)V=VRAT. 3)
Brtyrpennss sxeprs v MoneH HIeansHOro rasa:

.AU=-z-vRAT (@)
H3 (3) u (4):
2 2AU
(Pz"Pl)V=3~AU@V=m=8,3 n
Orger: V=—2—A—U—=8,3 a
3p2~p)

4-2065 97



Ne 173.

Jasno: Pewienune:
t = 50°C, Halixem xoHuEHTpamMio MONEXYJN ra3a B Co-
Vo=1 o, cyne:
V=20 1 n=N/V, :
N=10 N2 ocHoBHOTO ypasuehnda MKT npeansroro
HaiiTn: U. rasa:
p = nk(t +273). ¢))
ITo ypasuermo Menaeneesa-Knanedipona:
pV=vR(t + 273). 2)
Ha (D) u (2):
v
nkV =VR&e v= nkv _ NEV
R VOR

Hcnonesys nomydeHHEil pPe3yNbTaY, HAMfEM BUYTDCHHKMO SHEPrio
,uam-xoro KOJIA9ECTBa rasa:

U=§vR(:+273 )———VM—VR(t+273 )=13,4 xJIx.

0

i
Oteer: U= ;ka (t+273°)=13,4 xJIx. !
Yo )
Na 174,
Rano: Pemenne:
1=27°C, BHYyTpeHHAA 3HEPTHA V MOJICH raza:
V=20n, AU=1,5vRT. (0))
p=300«Tla, | T.o. xns pemend 3ana94 HeOOXONNMO ONPERENHTH
AT=-50K KOJIHYECTBO BEINECTBA B OAILIOHE ¢ resieM, SammnieM
Haiitu: AU. | ypasuense Menneneesa-Knaneipona:
pY=vR(t +273). @)
Wi ()u2):
_3pVAar 4 Tk,
2¢14273°
Oteer: A 3 Pral VAT =-3 k/Ix.
2¢+273°



Pemenne: PaccmoTpum  moouepenHo
w306apHBIA ¥ M30XOPHBII MPOUECCH Ha-
rpesa rasa. -

Tlo nepeoMy 3aKOHY TEPMOIMHAMHKH:

Op=A+AU,

rae A — pabora rasa, AU — paMeneHHe BHYTpeHHel SHepriy.

A= pAV < T RAT, AU =3 RaT.
M Y

CneaoBaTelInHO
‘ -5m
=—~—RAT,
Op Y,

T.x. paboTa He cOBepmaeTcs, TO BCA TEMIOTA, NONyUEHHas CHCTCMO,
pacxoqyeTcs Ha H3MEHEHUE BHYTPEHHEH IHEPIvH:

3m
> =AU ==— RAT.
QV M

T.o
AD =§!~RAT o M="RAL _ vam.
OtReT: M = ——A—T =2 r/Mons.
Ne 176. .
Hauo: Ty, n = pi/p,, Penrenue: 3ammmeM juis Todek 1, 2 ¥ 3
m, M ypaBHeHns Meuaeneesa-Knaneiipona:
Haiitu: AU. 1 -
. pVi=pVs =vRT, (1)
p2Vy =vRT:. @)

B npouecce 2—3 xapienne 0CTaeTCH MOCTOAHHEIM, NOITOMY paboTa ra-
33 BRIDOKAETCA 10 Popmyne:

. m
A =P2(.Vs W)= _Tz)ﬁ>

p2/P1 = TiTl = 1/n.
4% - 99



CnefogaTebHO -

1.m
A=T,(1--)—R.
i n)M

1. m
Orger; A=T,(1--)—R.
B 1( ")M_

Ne 177.
Hawo:
h =170, t,=87°C
Haitrm: a=1 —Nz/Nl.

Pemtenne: T.x. Oapa He smudercs
38MKHYTHIM TOMCINECHHEM, TO HABNE-
HHE B Hell nie MEHAETCA W PaBHO aTMo-

cepHoMy.
Y3 ocroproro ypasHerna MKT ra3os Clenyert, 9ro: s
p=nkT, )
Ie B — KOHREHTPAaUHA MOJEKYII. -
n=NIV, @

roe N — aucno Monexyn B GaHe.
T.x. 06seM Oasu ocTacTCA NOCTOSAHHEIM, TO 13 (1) 7 (2):

N, T N, T
N T #= N 7,

Orper: o =1 —-Zl- =22%.
L

Ne 178.
Aano: ’ Pewrenne: Ha nopmens AeHi¢TBYIOT 3 CRUTHL
1=27°C, V=10,05 v*, CHWIa TDKECTH, HaUpaniieHHad BHM3, CHIa
m =300 kr, JARIICHAS CO CTOPOHE arMocephl, HApas-
$=0,1 Mm% JleHHad BHW3, M CHNA JARNICHHS CO CTOPOHbI
Po = 100 KITa, BO3/yXa NOK NIOPINHEM, HANPaBJICHHA BBEPX.
AT=100K B cocrosmM paBHOBECHS 3TH CHIIbI YPaBHO-
Hatrru; A, BENMBAOT ApYyT mpyra. ByaeMm camrars, 910
NMPOLECC HAIpEBa BO3NYyXa COCTOHT H3 MRO-
JeCTBa PRBHOBECHBIX MPONECCOB, TOTJA JAB-
NieHwe ra3a GyAeT OCTaBaTLCA MOCTOTHHEIM,

HaiizeM ero ¢ noMolIs0 BTOporo 3akoHa HeloToHa:

m
pS=mg+poS@p=?g+p°. 3
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e TPOHCXOMUT H3062pHO, TO PaboTa BHIpaXaercd no

A= pAV =vRAT . @)

B1opoe paseHCTBO HANMACAHO C MCIIONL308aHHEM ypaBHeHHd Meupenee-
pa-Knaneiipona.

3ammuem ypasuenne Meuneneesa-Knaneifpona )vu Ha“JaneLHOTO CO-
CTOSHHS CHCTEMEL:

) PV =VR(+27F) e v=—PV 3)
A R(t+273°)
W3 (1), Q) u(3):
mg
A=V 5 D pareas ik
t+273°  1+273
m,
or ‘—g"'Po AAT
BeT: =t VAT =2,5 .
14+273° e
Ne 179.
HAano: Pemenne: Hailinem Ternory /i KaXxgoro mpolecca B
Vi=2,5n1, OTAENbLHOCTH, .

= 100 xiTa
Hatita: AQ.

B npomecce 1—2 pabora He coepliaercd, Clea0OBa-
TENBbHO TEINIOTA PacXolyeTcs TOMBKO Ha M3MEHEHHe
BHYTPECHHEH 3HepruM rasa:

3 3
==RAT ==p¥;.
O > 5PN
B npougcce 2 - 3 xapaenue 0CTASTCH MOCTOSAHHEIM

Op =AU+2p 1 =%RAT+2P1VI =5p¥,.
T.o.
AQ =013 +0y =6,5p}; =1,6 Wla.
Orser: AQ =6,5p,V; =1,6 wla

Ne 180. \
Jano: Pewenne:
CM. PHCYHOK. o ompepenesnno KIJ
Haitrn: 1, | n=A4/0,=1+0JQ.
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HaliggeM TennoTy, NOTNOMASMYIO WM BEIIEIACMYIO HA K&KIOM JTarle.
B npennigymei 3anaue 6uLI0 TOKa3aHo, 9TO BIA H3OXOPHOIO mpouecca
Q = 1,5VAp, a nna u3zo6apHoro Q = 2,5pAvV. )
O, =15p% >0, .
On=252p¥ =5p¥1 >0,
Oy =-1,5p 20 =~3p V1 <0,
Oy =-2,5pV <0.
T. .
_(,5+5-3-25pVy _
1,5+ 5)pV)
-3~ | 4
_(,5+5-3-2,5)p¥; —15%.
&.5+5pN ‘
Ne 181. CMoTpn pemenme B ydeGruKe.

Ne 182.
Jano:
V=2ua,m=38r,
my=17r,1=0°C
Haiitu: p.

15%

OTBeT: 1)

Pewrenne: HalineM BO OTAGIBHOCTA BABICHEA Ia-
30B, NMpH YCIOBUM 9TO KAKOLLA H3 HHX 3aHHMACT
BECh 00BEM,
3amuiemM A KXIOro rasa ypasnenue Medse-
necra-Kianeiipona:

=t =M
02 < PIV Ml RT & § 41 MIVRT,

m m
Ny:pV =—2RT & p, =—2_RT.

M, MV
HaiificHubie naBnenns SRISIOTCS NapIMANbHLIMA, CICAOBATENRHO, TIO 3a-
KOHY JlankToHa aB/eHue CMeCH BRIPAXAETCA 1O GopMyiie:

_ - RT m, my .
p ¥4 +p2 % M) + Mg) —567 ma.
Orget: p=£(—%—+-n—’2—)=567 Klla.
VM, M,

Ne 183,
JMauo: : Pewmenne: To 3axony JlansToHa RamieHue
V=1 Mons, CMEeCM Ta30B paBHO CYMMC NApUHHANLHAIX
P1=310°11a, Aaenenmit, HammineM ans HagansHOTO CO-
p21=510a, CTOstHMA ra3oB (RO OTKPLITUA KPaHa) ypaB-
=T, ueHAs Mengeneesa-Kaaneipona, yauTsisas,
Haiiru: p. 9TO B KQXIAOM COCYREe HAXOIMTCIH 0 MOMO

BEIECTRA PW OAMAAKOBAH TEMIlEpAaType:




pVi =RT =p,0, s 1

Haitaem mapmianbHble aBIeHAS T30B DOCIE JTKPHITHS (PaHa ¢ NOMO-
usio 3axona Boitng - MapuoTTa:

nh+)=p¥. - )
(V1 +1) = pVs. &
p=pi=p. |
M3 (2) e(3):

_ph+p,
n+v,

VuursiBag (1):

p=2-Pl_ g P _2PP2 305405 Ma,
" 1+YZ 1+& pl+p2
" P2

OtBeT: p= -—Zﬂ& =3,75- 10° Ia.
ntps

Ne 184,
Jano: Pemenue: M3 3akona Menneneepa-Knaneipona cie
my, my, p, T | myer, uto pM = pRT. ‘
B nammoM ciryyae p — mamieHue CMECH, KOTOpoe M0 3a-
KOHy JIATETOH2 PABHO CyMME NApLMANLHRIX JaRJICHMMA,
{ — HIOTHOCTH ¢MecH. JoxaskeM, YTO INIOTHOCTE CMECH
paBHA CyMMe MIOTHOCTE! ee COCTABIAIONINX Ia30B:

Haiitn: p.

3anmmmeM Ui DAPHHATHLHBIX  NaBNieymid  3aKkoHsl  Medjeneesa-
Knanefipona:

m, m2
pV:_..._RT’ sz.____RT‘
VM, ¥ M,
ClIOKMM JaHHBIC YPaBHCHYA, TOTAA 110 3aKoy JlansTona:

(M. "M myg  my RT
PV =(—+—)RT SV =(—+—=)—.
M, M, (Ml My, p



p=m1+mz __(m+m)p .
4 (L 2Ry
M, M,

(m; +my)p
&Ly P2 ypr
M, M,

OteeT: p=

Ne 185.

Jamo: n=10¥ M? | Pemenne:

v=500M/c Ifo ocrHoBHOMY ypasuexuio MKT rasos:

HaiiTu: p | p=1/3nmyv* , mg - Macca opHON MONeKymSL.
Iycs M - MonApHas Macca KHCIOPOAA, TOTAa my = M/N,, T. K. umcio
Arorajipo 0603Ha4aeT TUCAO MONEKY], CONEPKAEXCS B ONHOM MOJE

BELIECTRA,
T. o.
P =ln£v2 =44,3 kfla.
3 N,
OTBeT: p =ln—M—v2 =44,3 wlla.
.3 N,

Ne 186.

Hano: p =100 «I1a, | Pemenue: ITo ocnoBHOMy ypasuenuio MKT ra-

y =600 m/c 30B: p = 1/3nmov2 ,

Haiitu: p. | mg~— Macca onxoit MOREKyIEL.

1 M ,
p=—n—v on= — =
3 N, My
IMyctsb M — MonApHas Macca a3oTa, Toraa mg = M/N,, T.K. 91ciI0 ABO-
raapo o6o3HauaeT YHCIO MOJIEKY,E, COAEPKALLMXCA B OJHOM MOJ® BEmie-
CTBa.
T.o.

3pN 4

vE =1,8-10% u”,
v

n=

»
Orper. n="P"4 18105 w3,
My
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Ne 187.

HMaso:© Peinesue:
V=010, ITo ocHOBROMY ypaBHeHuro MKT rason:
p =120 Ta, p = 13nmp?, 1
v =600 M/c my — Macca OfFHON MONEKY kL.
Haiiru: N. Iycrs M — monspHas Macca YLIEKUCIOro rasa, To-
rza my =M/N,. '
Yncno wacTHI B o6heme V BhIpakaercs Ho gopMyie:

N=¥V¥n (2)
T.o. m3 (1) 1 2): '

N3 o o
: N
Orser: N =22 ’;V =2-10%,
My
Ne 188. -
Hano: Pewenne: I1o ocnosromy ypasremio MKT razos:
m=600r, p = 1P3nmy’ §)]
V=1, My — MACCa OILHON MOJIEKYIIB.
= ITycts M — MongpHasi Macca rasa, Torsa
mo=MIN, .
C npyro#t cTOpOHBI JaBNEeHNE Ta3a BEIpOKaeTCs No opMye:
p=nkT. @
H3 (1) u (2):
173mgv* = kT.

JoMHOxHM 06¢ YacTH Ha N, 1 Ba YucjI0 MOJei:
%va:’ =VRT & %mv2 =VRT .

C noMompro ypapHeHa Meneneesa-Knaneiipona:

—l-mv2=pV<:v= ﬂ=707 M/¢
3 u m
Otset: V= 2ﬂ=’707 Mm/c.
J m



Ne 189.

Hauo: Pewrenne: o ocHosHoMy ypasrenrio MKT raszon:
p = 1,35 kr/v’, . p=13mmy* )
v =500 m/c np — Macca oAHOH MoneKyIIm!.

HaiiTu: p. INycts M — monspuas Macca YIieKHCJIONo rasa,

TOrHa my = M/N,.
- C mpyToit CTOPOHBI JlaRNEHKE Fa3a BRIpaKAETCH o fopMyJre:

p = nkT. (2)
H()u(2):
13MV = kTN, = RT. 3
H3 ypaBueuiin Menneneena-Knaneiipota cnenyer 4ro: t
pM = pRT. (4)

U3 (3) m (4):
t 2 sz
pM:ngv =>p=—§—=112,5 KIla.

2
OtBer: p :%— =112,5 «lla.

Ne 190.
Jano: Pemenue: ITo ocBoBHOMY ypasHersio MKT razos:
vl = 1,22 p = 1/3nmgp?, (O
Haiitu: py/p, | my — Macca OgHON MOJEKybL.

T.K. COCYZ 3aKPEIT, TO COCTAB M KOIHYECCTRO Fa3a BHYTPH COCyAa HE Me-
HAIOTCH, CNENOBATEALHO, KOHHEHTPAIUA B Macca OJHOW MONEXyJkt oc-
TAI0TCA NOCTOAHHBIMY, TOTTA W3 ypasHeand (1) cnemyeT, 410:

v
Py (Y232 4.
a4 Vi
Oreer: 22 - (12-)2 =149,
Py I
Ne 191, '
Mano: V=1, | Pemrenne:
V=3.10%, o ocuosHOMY ypasHermo MKT rasos:
p =100 xI1a p = 13nmg?, 1)
Haiiru: Ey. my — Macca OfHOH MOJIEKYITHL

Yucmo yacTHy B AaHHOM o6beme: N = nV.
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HRompoxum ypasuense (1) Ha V.
‘ pV = 1/3Vnmgy* = 1/3NmgV™. Qi

Cpemian KMHETIMECKAA IHEPTHA MONEKYIM’ BHPDKACTCH MO (opMyIc.
Ex=12mev’, rormam (2):

Ep=PY _6.10 pix.
3p¥ 2
Otger: E, = 6 10
k=S50 Huc.

Ne 192.

Jano: Pewenue: .

V=001, Cpeanss xuHeTHYECKag HEPrud BCEX MOJCKYN

Ex =75 x]ix, rasa: -

v=2400mc Eg=1/2 Nmy’.

Hatirn: p, p. Jasiiene rasa;

P= 2/3nEO 's k

TAc Ey — CpeAmat KuBeTHIECKas IREPrts] OFHOM MOACKY T,

i = Ex/N
T.o.
2nE, 2E,
=—R2 ="2 =500 wlla
3N
FInoTHOCTS Ta3a p = mfV
2
nv 2E
Ers—om=—X
K ) vg

Cnenobparenbno
2E -
p= 'Eg_ =0,26 Krhe,

ZEK =0, 26 xrind
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I'naBa 6

Ne 193. ‘
Hano: =1 oM’ Penmienne: Ha npoGky co CTOPOHEI BOXKI ACi-
h=40 cm, CTBYET CiUIa 3RJCHUA, YHCIEHHO paBHas nas-
p = 1000 kr/m’ JIEHMIO ¢ToN6a AUAKOCTH BRICOTOH /i Ha IDIO-

HaiiTu; F. | manky mwomansio S.
F=pS=pghS=0,4H.
- Oreer: F=pghS=04H.

Ne 194,
Aano: p =100 kI12, | Pemrenne: Ctond Bome!l BHICOTH /# CO3ACT AAB-
_p= 1000 Ko/m® NeHHE, PaBHOe Becy Taxoro cronfa ¢ enuHHY-
Haiiru? h. ] HBIM NIONEPEUHBIM CEUCHHEM:

v

p=pghes h="L"=10m.
Pg

Orser: h=+-=10.
pg

Ne 195,
Havo: n=12, Pewmenue: [y3npek yBendausact CBoi pafAyc npx
p =100 KlIa, BCTUILITHM 32 CYET TOIro, YTO BHEIIHEE NaBJICHHE HA

p=1000 xr/M® | Rero BozpacTaert ¢ riIy6uHOM.
3anuineM yCHOBHS PABHOBECUS My3bIPbKa Ha Iiy-

Haiirn: . 6uHe & v )y IOBEPXHOCTH BOJBI:
p+pgh=pi, M
p=p : @

ITprenym 3akoH Boilta-MapHOTTa K NPOHECCY BCIUTBITHA Iy3LIPBKa;

4 4
pVi=pV, & p g"RJ =P2§“(2R)3 e p=8p,. -

Ha (1), @)u(3):

p+pgh=s;’:@h=ﬂ'i=70 M
Pg

OTseT: ;,=7_13= 70 M.

pe
(08



Ne 196.
HMano: S =2,5 cM?, | Pemenue: YroGnl Mpo6ka BEUIETENA H3 COCYA,

7T,=270K, HeoBXOAUMO, ¥TOOR CHIIA AARIEHHS ra’a BHYT-
po=py=100xIla, | pu cocyna NpeBhiCHIA MaKCHMAILHYIO CHIY
F=125H TpeHus nokos. Haliiem maxcuManbHOE Ramie-
Haitrn: AT. HHe, NPH KOTOpOM IpoOKa eHle YACPIKUBACTCS.
F
F+P05=stﬁpz='§+l’o ]

1.K. 00beM COCYNa Ha MEHAEeTCA A0 Hauana BbUIETa NpoOkM, TO MO BTO-
pOMy ra3oBOMY 3aKoHy: '

b, P P2

Ao P2 _ar=E2onr, . 2

T, T,+AT G @
T.x.pp=p, Toms (1) m(2):

AT = v1-nyr = i35k,

A Spy Spy

Oreer: AT = F—Tl— =135 X.
Spy

Ne 197. Jlana B yweGHuke ¢ pemenuen.

Ne 198,
Jano: Pemsenne:
ly — mmua cTonbnKa Bo3ayxa; | a) Ilo BTopoMy 3akony Heiotona
h — pmima cronfuxa pryTd; Fi1~F,-mg=0; F =pS, Fa=p,$;
P1 — aTM™. JaBJIeHHE; m=pV=pSh, pS-p,S-pSh=0,
P — WIOTHOCTE PTYTH; p2=py - pgh,
O, —- YTOX TpYOKH K TOPH3OHTY [ 7 = const =% no 3axony boiing-
Hatitu: 1, ) MapuoTtra
p1/p2 = Vz/Vl = lz/l]_, 12-'7- pllll(‘p - pgh);
6) ITo aTopomy 3akony HetoToHa

Fi-Fy+mgsina=0; Fi=pS; Fo=p,S;m= pV =pSh,
nS -pS~- PgShSina =0,p=p1 + pghsm T =const =
10 3axony Bottna-Mapuorra
Pipa= VofVy = bfly, b= pil/(p + pghsing).
Otser: a) b= pdi/(p - pgh); 6) L= p/(p + pghsinw).
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Ne 199,

Hano: [=1Mm, Pewrenne: 1) ITo sTopoMy 3akory HetoToHa
h=25cMm Fy+mg-F=0,F=pS, F=pS,
Haiiy: p. | m=pV=pSh, piS + pgSh—pS =0, p = p, + pgh.

2) T=const =
no 3axoHy Bojing-Mapnorra
plpy= VIV =SLUASU2) = 2(1 - b)/L, py = pd[2(1 - h)).
- 3) p= p/[2(I - h)] + pgh = 2(1 — K)pgh/(l - 2h) = 750 Mm pT. CT.
Ovser: p =750 MM pT, CT.

Ne 200.
Jano: I=1m, | Pemenune: 1Y, =({-h)2 +d, L=~ h)/2-d;
h =20 cm, 2) o sropoMy nakoHy HeroTona
d=10cm -Fy~Fy—-mg =0, Fi=pS; F,=p,S;

Haitru: p. _I m=pV=pSh, p»§—p,S—pgSh = O.Pz;p; + pgh.

X
{ A
7 b
_I-_h_
2 hl ’ET
Kl
3
'1
L /p2

3) T=const = 110 3akoRy Boitnz-MapHorra
pipy = Vi/V=SUS( - BY2] = 2l - h) = (I ~ b + 24)/(1 - h),
py=p(l~ k(- h +2d),
4) T = const = no saxory Boftnr-Mapuorra
Dipy= VoIV =SLIIS(I -~ h)2] = 2L({ - k) = (1 ~ h - 2d)1 - h),
p2=p(l— WAl - h-2d),
U3 2), 3)n 4)
I-h I-h
p‘ —
I-h-2d [|-h+2d
_ pgh
P20h . I-w
I-h-2d I1~h+2d
Oreer: p = 375 MM pT. CT.

]=pghs

~375 MM PT. CT.

1o -



Ne 261..

Jana: Pemrenne: Ilo onpemenensro oOTHOCH-
p=411xIla, p,=2,2xI1a | reano# wraksocts ¢ = p/p, = 50%.
Haitran: §. I OTtser: & = 50%.

Ne 202. -
HNano: Pewmenue:
p. =233 xila, | Ilo onpegencHyEO OTHOCUTENILHOM BANHOCTH
o =60% ¢=plp,=>p=dp,~ 1,4 xlla.
Hatitu: p. I OtBet: p=14 K.

N 203, TpuBoaMTCA B yIeOHFKE C PCIICHHEM,

Ne 204,
Jano: Pemenne:
t = 16°C, ¢ = 55%, ¢ =pt)p(1) = plt,) = dpult)) =
t,=8°C,pu= 1,8 xI1a, = 0,99 xIla,
P2= 1,06 xIla P)<P,a(tr)=1, < 1, = poca He BLIBANET;
HafTy: BRITIANCT JIH poca? | OTBeT: poca He BLINAACT.

Ne 205.
JKano: Pewenne: Ilo onpeneneHio OTHOCHTENL-
V=100, 1=0°C, HOM BIAXHOCTH ’

$=20%, p,=0,61x01a | $=plp, = p=0p,, pV=VRT =
HaiiTn: N. .

v = pVIRT) = ¢p, VIRt + 273°)),

N =N, = Nydp, VIR(t + 273%))=3,2+ 10, Otser: N=3,2-10%,

Ne 206.
Hauno: PeteHue: ‘
V=100, Ilo enpeneneHMIc OTHOCHTENEHOH BADKHOCTH
1=20°C, ¢ = 60%, ¢ =pip, = p =ép,, pV=m/pRT =
ps=23xlla m = UpV/RT = ubp, VI(R(t + 273°))=1 kr.
Haiiru: m. | OTser: m=1xr.

Ne 207,
Jano: Pewenne:

Vi=1w, V,=2°, | Tipimenum ypasrenne Menneneena-Knakimepo-
V=30, 1 =20%, | Ha ANA BOAAHONO MAPa

02=30% 1Vi=WRT, p,Va= W,RT,

Haiitn: ¢. PV = (V+V)RT = ViRT + vRT=p,V, + p;V, =
pP= (P1V1 +p2V;)/V.
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o onpesenenrto OTHOCHTENLHOM RIAKHOCTH

&t = pi/pus §2= pofp1s

6 =plp, = PV/p. Vi + pap, Vo)V = (V) + 0, V5)/V = 27%.
Orret: ¢ =27%.

Ne 208.
Nauo: Pemenne:
K =20°C, 1,=30°C, 1) Tlo onpeneneEMIO OTHOCUTETLHOI
6,=0.8, py=2.3 Klla, BIKHOCTH .
Pw=4,2 xla &1= PP = p1 = ¢put, $2= P/
Haiiru: §,. | 2) V= const = o 3axony llapns

T = pd Ty = pr= pi T Th=4p .t + 273°)/(ty + 273°);
3) &= palpua =0Puilpia(ta + 273°M(t, + 273°) =45%.
Orser: $,=45%. 4



ATOMHAS PH3HAKA-

IFaasa?

Ne 209.

Jauo: Pewnenue: ) N

AU, Z=79, Ne=2=79. §

B =N, q,=12,6:107° K.

4. = 1,6-10 ‘QKJI q ' qGe 5 ]

Haiitu: N,, g. I OTtser: N,=79, g= 12,6-10 18 g
Ne 210.

Aane: | Pemienne:

N.=50

— H3 yenosaA 3eKTPOHEHTPATLHOCTH 2T0Ma
HadiTH: aTOM 3neMen-

N —&p 19
Ta, comepxammii® N, Z=N.=50, ‘5o Sz;
3NEXTPONIOB, 4. g=N,-gq.=8107" K
s | Orser: '3Sn, g=8-107" Kn.

Ne 211,
Hano: | Pewzenne:
Ha#ru: N, (H;0). | U3 ycrmosus anekTpoHEHTpAIbHOCTH aTOMA
N®)=Zx=1,N(0)=Z5=8,
N.(H,0) = 2N.(H) + N, O) = 10.
Oteer: N(H,0) = 10.

Ne 212.
Hano: Peurenne:
m=320r, N =Ny = NymiL

H3 ycnosAs 3aneRTPOHEHTPANLHOCTH aTOMa

=16 r/Mons
HaiiTn: N,. N,=NZ=ZN /L= 9,6-107.
Otser: N, = 9,6+ 10>
Ne 213. ‘
Hauno: Pemrenne:
n=2 ITo ¢popmyxne g sHeprrg aTOMA BOAOPOAR
Haiirn: E,. 2 &t
" | B =L EDE L 345B.
n* 8h°t,
Orser: E,=-3,43B.
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Ne 214,

Jano: Pewense:
E,=-1,515B | o dopMyne ans nonasoi suepriua aroMa BoAopoOaa
Haiita: n, 1 Z%mé*

" 8k’

B 1 Z%m,e* _ Ze? ’ m_ .

N\ E, snle?  2ke,\ 2E,

OtBeT: N =3.
Ne 215.

Jano: Pewuenue:

nm=2,m=1 Tlo opmyne ;a noAHGH SHEPTHE ATOMa BOZOPOAa

HaiiTa: v, E 1 2%m,é’ .

ST )
ITo BTOpOMY nocrynary Bopa
Z'me? 1 1 15

W=E -E,=—*° [ ———[=245-10"° I'n.
Oreer: v=2,45-10" T
Ne 216.

Hamno: Pemenne:

m=3,n=2 | Ilo sTopoMy noctynaty bopa
Haiima: v. hV=E|—E2,M=E]—E2,

1 g% 2(1 1Y
7u=hc(E1—E2)_ =hC‘—o[—-“"—'] =

72 m, & n22 m2
-1
8ice?( 1 1
=7 4| T3 T3 | =660 mM
Z°me’ | ny" n
Oteer: A = 660 um.
Ne 217. .
Hanwo:n=3 Pemenue: Beero BO3MOXHEH 3 IEPEXofa;

HaiiTu: KoJMgecTBo, | 391, 21, 32,

toronon pauHLx | KaxgoMy M3 5THX TepexolioB COOTBETCT-
aneprull, koTopoe MoryT | Byer $OTOM co cBoell 3Heprdel, cieaoBa-
WINYYMTE ATOMH BOJO- | TeabHO, N =3,

pora. Orser: N=3,




Ne 218,

Nauo; Pemenne: ‘
AE =49 5B To sropoMy noctyaaty bopa
Hatita: A hv =E, - E,= AE, hchh = AE, \ = hc/AE = 250 HM.
OtBet: A =250 mv.
Ne 219.
Hano: ‘ Pemrenne:
n=1 INo sropoMy 3akoHy HeloTOHA JUIS 31EXTPOHA
Hatit: v, T. 2% mpy,?

2
4ne,r, Iy
TIo YCNOBYIO KBAHTOBRHUS MV, 5, =nh .

CneoparenbHo,
2 333, 2
4n’h
S N A L TR BTN
"2ne b v, my,” mZ%
2 4
v=L =%= 6,710 In.
T 4n'h 802‘
Orser: T=1,5-10"%c, v=6,7-10"I'n.
Ne 220.
Jano: Peurenue:
m=1,m=3 ITo BTOpoMy 3akoHY HEIOTOHA UMM 3NEKTPOHa

2 4 2
Z%" _myv,

2
4rne 7, r,
ITo ycnoriio KBaHTOBAHHA

Ha#tn: v, 1/v,.

m.yv,r, =nhk.

Cncnonarg:muo, ,

V= ;l‘:oh’ Vpy = 5%, {i’-i- = -::—= 3. Orser: vy /v,y =3.

Ne 221.
Jauo: v,=1,9+10"m/c, Pemenne: Eq = mv,f2, Eq=0, Ey =0,
m=66+107 H-M/K, | En=kZeg/ruim. ;
g=32-10"Kn, TTo 3aK0Hy COXpaHEHNA IHEPIUH
k=9-10° H-MY/KiP, E=E +E,= Eq=E,=
Z=179 Fuin = 2kZeglmvet = 3+ 107 m,
BaiiT: rop. OrBer: ry =310 m.
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Ne 222,
Jauo;
W=12,83B,
m=1l,n=2
Haiirn: 7\,;.

2 4 2
1 Z°mee Zel m, ~4.31m =4,

E, 8h%,2 2k, \ 2(E +W)

Pemenne: E,=E + W.
INo popmyne ansg noiTHO SHEPIUH aToMa BOAOPONa

-hy s

Ilo Bropomy mocTynary bopa -
hv = E;~ E;, he/\ = E;~ E;, A = helE; - E))

__k ﬂh’ceo( i
P Ep-Epy me l( -1y nz] =489

-1
K e 1 i
= = =~0,66 MXM,
M i Eas md [(.32-2)2 (,,2-12] o

P, ke 81:3&-:0 1 ]4‘0)49 NIOL

Ep—Egy (nz -2
OtBer: ) A = 1,89 Mie; 2) Ay = 0,66 Mru; 3) Ay = 0,49 Mxu.



SINEPHAS] ®U3UKA

I'napa 8
Ne 223.
Jano: Pewenne:
2Be, 3Co A — Macconoe wicno, Z— 3apsA0BOE THCND,
N — KoJIM9ecTRO HyKIIOHOB,

Haifra: d ‘ In—xomwmo HEeHTPOHOB,
P — KONMUECTBO MPOTOHOR. )
DN=A=9,p=Z=4,n=A-Z=S5,
2)N=A=59,p=Z=27,n=A-2Z=32,

OrTaer: iBe: N=9:p=4;n=5; 33Co: N=59;p=27;n=32.
Na 224,

Jauo: Pelueune:

131 Ba, 293g 16 14;, — MaccoBOC YUCHO0, Z — 3apAA0BOe TUCHO,
TPT— — KQJHIECTBO HYIJIOHOB,

n — KON4ECTBO HEUTPOHOB,

P — KOJIMYECTBO NPOTOHOB.
)N=A=137,p=Z=56,n=A-2Z=8l; -
DN=A=238,p=Z=92,n=A-Z=146.

Orser: 1)'5iBa: N=9;p=4;n=5,2)35U: N=5% p=27;n=32.

Ne 225, :
Hano: Peirenne:
A=3,Z=1, A ~— Maccopoe 9HcII0, Z — 3apAN0BOE YHCIO,
m=3,01605aeM. | mo=m+2Zm,=> m=m,—Zm,,
Haiira: Am. Am=[Zm,+ (A -2)ym,) -m=
= [Zm, + (A ~ Z)m,] — m, + Zm,~<0,0089 a.e.m.
Oteer: Ain=0,0089 a.e.m.
Ne 226.
Haxo: Pemenne.
A=2,Z=1, A — MaccoBoe 9ACH0, Z — 3aPAOBOE THUCITO,
m=201410aeM. |(m=m.+2Zm,=> m=m-7m,,
Haiiti: Am. Am = [Zm, + (A — Z)my] -~ m, =
= [Zm, + (A -~ Z)mp,} ~ m + Zm, = 0,00238 a.e.m.
Oteer: Am =0,00238 a.e.Mm.




Ne 227.

Hano:
iB,A=8,Z=5,
m=8,02461 a.e.m.
Haiira: E,.

Ne 228.
Jawuo:
Re,A=10,Z=8,

m=10,01683 a.e.M.

Hajiru: E,.

Ne 229.
20Po — ZPb+ 3He.

Ne 231.

$He — SLi+ Se.
Ne 233,

Hano:

B1Th, A =232,

Z=90,n=4,m=2

Penrenue:

A — MaccoBoe 9Hcilo, Z — 3apAK0BOe YHCIIO,
Am = {Zm, + (A — Z2)m,] - m,

E.=Amc* = {[Zm, + (A - Dm,) - m}* =
=37,76 MaB.

Oreer: E, = 37,76 MaB.

Pemenne:
Aﬂa.normno npeau Ay me maqe

= ([Zm, + (A - Dm,)} — m}c = 6,03 MaB.
OrBeT E.= 6,03 MaB.

Ne 230.
Z¢Ra — iRn+ jHe.

Ne 232,
20 %F+ Se.

Pewremre:
A — MaceoBoe YUMo, Z — 3apAR0BOC UHCIO;
[pu xaxxa0oM O-pacoane A yMeHbIIEETCA Ha 4,

Haiitu: A, 72

‘ aZ—mua2;

npH kaxHom P-pacnane Z yrenudqusactcs ua 1, a A He m3MenseTcH, ce-

JOBATENLHO,
A

=A-4n=216,Z =Z-4n+m = 84.

3uauut, 06pazyercs HIoTol 216Po

OtBeT: 2" aPo.

Ne 234,
Jano:
2PU,A =238,
2=, n=2,m=2
HaifTH: sneMeHT,

H30TONOM KOTOpPOTO
ABJNIFETCH HOHUIA.

118

Pemrenne:

A — MaccoBoe uneNo, Z — 3apANOBOE YHCIT,
H3 3akona coxpaHCHHA MacCOBOXO ¥ 3apaA0BO-
To gnces

MU —2%e+23He+ 25X,

A" +4n=A=238=2-4+A = A" =230,

Z+2m-n=Z=3N=2-2-24+Z2=790.



Honwif annsieTca u30TONOM TOPHA: o Th .
OtBeT: 239%,'[11 .
Ne 235,

Hanro:
AA =16

Peimenne: A — wacconge MHCIHD, Z — 3apANoBoe TACIO.
Tipu xaxnoM G-pacnage A yMeRLIAeTCA Ha 4, ClENOBa-

HaiiTa: n. | TeimHo, n = AA/ =4,
Oreer: n=4.

Ne 236. .

Jauo: Pewienme: A — MaccoBoe 4ncio, Z — 3apslio-
U 2Pb+..., | Boe mcro.
A=238.Z=92 3 3aK0HA COXPAHEHUN MACCOBOTO M 3APALOB0-
Hai#iti: m, n. ':3’8 THeeR o ‘ 206

nU - m_je+nsHe+ P,
4n+206 =238, B m=6
Im-m+82=9% " O

OtBer:n=8,m=6.

Ne 237.

Mauo: Peirenge: 1o 3ak0Hy pafgHOaKTUBHOrO pacnaja

t=4T\n AT, N T 4

Haiita: N/N. N=N,27"%, ')T;'=2 2 =2"=16.
Orset: N/N=16.

Ne 238, .
Nano: Pemenne: Io 3akoHy pagHOAKTABHOTO Pacnaja
t=6c, - N
N/N=8 N=N,2"n, 'Foﬂw"z» Tz = =2c.
Haiiti: Typp. log, _170

Oreer: Tip=2c¢.

Ne 239.

Aaso: Pemenne: ITo 3akony paxHoaKTMBHOTO paciiafa
ot o, e o

t
nzl—%’ﬂ-z/% =29%."

OT1BeT: | = 29%.
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Ne 240.

Hauo: Pemenue: .
Tip=1879, ITo 3aKoHy PamMOAKTHBHOIO pacnajia
t =3 mas - /Tn \ ‘
HaiiTu: 7. N=N,2 7702,
t
n=ofhn o4 _6 5w
NO
OteeT: 1| = 6,25%.
Ne 241,
Pemenne:

A TpONOPUMOHANBHO N, CIEROBATEIBHO,
AllAz = NllNz =A.
ITo 3akoHy pagHOaKTHBHOTO pacnana

-} t t ¢
N, =N;2 /Tuz’ Typ = = =1 MuR

Iog, J\%vz log, n

Oreer: Ty,= 1 Mun.

Ne 242,
JNano: ‘ Pemenne:
t=5Tp A mponiopuMoRaibHO N,
Hatita: A/A,. | clefopatensHo,
AfAy=N,/N,=n.

ITo 3akoHy pagHOaKTHBHOIO pacnana

N, =N, 2/ ,

ﬁ=ﬂ=2/ﬂ)2 =25=32
A, N, :

OtBeT. A/A, =32,

Ne 243.
Jano:
N =41 %,
Tin=4.5+10° ner
HaiiTh: 1.

Pelenue:
No=N+N =N+nWW=N/N=1+1.
o 3ax0Hy panroakTHBHOIO pacriafa

l N=N, 2 e,

t=Ty,log, /N Tyjplog, (141) =2,25- 109
Oteer: ¢ = 2,25+ 10° ner.



Ne 244,
Haxo: PelucHae: . |
N =ny/my= 0,86, | mi= Vil = Wi,
T1p=4,510° net | my=via= Mﬂ‘fm
Haitrn: ¢. | mofmy = Wﬂmﬁﬁ
NofN = Nik/pa,
N,=N,+ N(=N,.+ Nmu;/pz = N,,INI =1+ M.
ITo 3aKOHY PATMOAKTHBHOTO Paciana

=,
N, =N,2 /TM,‘

=T, log, N%v = T, log, [1 +ﬂn]= 4,5.10° qer.
1 13
Oteer: t=4.5 - 10° yier-
Ne 2485. _
CornacHo 3aK0Hy COXPaHEHHA MACCOROTO B JAPAKOBOTO THCER
%73A1+ gHe - }p+ ?281

h Y

e 246.

CoracHo 3aKoHy COXpaHeHUA MaCCOBOTO U 3apAJOBOTG YHCEN
UB+3He »n+'IN.

N 247.

CornacHo 3aKOHy COXpaHEHHUA MACCOBOTO ¥ 3apAJ0BOTO THCEN
LUB+3He— n+ N,

Ne 248.

Cornacso 33KOHY COXPAHCHHAA MACCOBOTO H 3ap;u1030r 0 JHUCen
YN+n-p+liC,

Ne 249.
CoraacHo 3aKOHy COXpaHeHHA MAcCOBOI0 H 3apsA0BOTO HHceN
1) %Na,2)e, 3)n

Ne 250,
Cornacuo 3axoHy COXPaHERUA MACCOROTO U 3aPAROBOIO JyUcen
1) %5Au,2) 3H,» K



Ne 251.
Hano:
m,=1,01601 a.eM.
mp,=2,01410 a.e.M.
m,. = 1,008665 a.e.m.
my = 8,00531 a.e.M.

Pewrensie; SHepreTMdecKuii BbIXOm saepHOi

peaxipH RaxongTcd no hopMyne
0 = (m, + my— m; — mg)c?,
raea+b—c+d -

0 = 14,5 MaB,

Hatrma: Q. OTtser: Q = 14,5 M>3B.
Ne 252.
JNano: Pemlenne: DHepreTHyeckuif BRIXOJ SAEPHOH

m,=7,01601 aem.
mp, =4,00260 a.e.M.

peaxLMy HaXomuTCeR no dhopMmyre
Q = (m, + my — me ~ mg)c’,

m.=1,008665 aem. | Ecmn Q <O, To peakimaa — 3RAOTepMETICCKas,
my= 1001294 a.eM. | Q> 0— ax3oTepMuveckas.
Haiira: 0.

Q =-2,7 MaB = y Hac SHIOTePMHYECKAT PEAKIHA.
Oteet: O = 2,7 M3B, peaxkumsa — 3AR0TEPMATECKAS.

Na 253.
Hauo:
M=0,235 xr/MONE,
m=10kr,n =10 %,
P =10 MBT, 0,=200 M2B
HaliTH: 1.

Ne 254,
Hauo: M = 0,235 xr/Mois,
P =10 MBT, @, =200 MaB,

Pewsenne:
N=Nyv=Nm'/M=Nmnm/M,
Q=Pt, N=Q/Q(=Pt/Q; =

t = OyNIP = Q\Nm/(PM) = 95 neid,
OrtBeT: t = 95 mHeit.

Pemenue: Q= Pt, N= 0/0, = P#/Qy =
m=Mv = MNIN, = MP/(O,N,) =

£=1rox = 3,85 «r.
HajiTi: m. OTteeT: m = 3,85 kr.
Ne 25S.
Hano: =17 %, Pemienne: A =10 = Pt, m,= mit = MNIIN,)
M=0.235 xt/mome, | N=0/Q; =
P=5MBr, m= Q/(Qxf)'MNA = W/(T\NAQl) =
0, =200 M2B =31 rleyr.
Haiita: m,. | OTBex:'m, =31 r/cyr.
Ne 256.

Hauno: m, = 220 r/cyr,

Pewrenne: N = N,v = Nm/M=NmiM - L,

M= 0,235 xr/mons, 0 =NQ, = O\Nzm/M,
n=25% P=M¢=qQ/¢=qQWA-m/M=52NlBT.
| OtBer: P =52 MBr.

Haiiri: P.
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IT'nasa 9

Ne 257. )

1) Peaxm ¢ + " — T + T He CymecTByer, Tax KaK He COXpaHAeTca
3NEKTpUIECKHU 3apaa.

Ne 258.

Peakruu 1 1 4 cymecTnyIoT, Tak KaK 1A HAX BbIMONHAIOTCS BCE 3aKOHK!
COXPaHEHUA.

Ne 259.

1) coracHo 3akoHy coxpancmm 3apana u 6apm>m[om 9HCIa
Py T +n;

2) COTJIACHO 3aKOHY COXPAaHESHHA 3aPANa H JIENTOHHOT'O YHLJIA
Ve+n—e +p;

3) COFNacHO 3aKOHY COXPAHEHHUSA 3apAAa # GapHOHHOrO JHCHa
n+po>d+y.

Ne 260, *

1) cornacHo 3ak0Hy COXpaHEHHA 3apA/a H NEeNTTOHHOI0 YHCIa
e +e =T +Th

2) COrTacHO 3aK0Hy COXPANCHA 33pAAa B GapHOAHOINO YMciIa
TWHPpOE + T +n; :

3) corizacHO 3aXOHy COXpaHeHMd 3apANa M JIEMTOHHOTO IvCHa
RS+,

Ne 261, ”
a)p:5S=0,6)7:8=0,8)E:5=-1,1)E

Ne 262.
a)n:$=0,6)Q:8=0,8) 8" S=-1,1 A% S=0.
Ne 263.

1) cortnacHo 3aKOHY coxpaﬂem 3apsia, CPPAHHOCTH H 6apnom!om
qucna

25 A+,

2) cornacHo 3akoHy COXpaHeHus 3apaAnad, CTPAHHOCTH M GapHOHHOro
qycia

T+por+K+n;

3) cornacHO 3aKOHY COXpaHEHWs 3apaa, CTPaHHOCTE M GapHOHHOro
qucna

K+p—->K+E +1
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4) coriacHO 3aKOHY COXPAHEHMS
gpcia

p+K 5 AP+ K2+ K"

5) cormacRo 3aKOHY COXpaHeHUs
qycna

p+rp-rET+EY

6) cOrmacHO 3aKOHYy COXpaHeHus
nuCHa

p+dort+H.

Ne 264,

1) cornmacHo 3aKOHY COXpaHeHWs
qucha

p+i - A%+ X",

2) cormacHo 3aKOHY COXPAHCHHA
qECna

p—>X +K%

3) cornmacHo 3aKOBY COXpaHenus
gucna

p+K 5T +K'+K%

4) COrnacHo 3aKOHy COXpaHeHR
qncna

K'+p K +E + 7

5) corsacHo 3aKOHY COXpaHEHMA
qucna

p+K oK+ + Q5

6) COmIacHO 3aKOHY COXpaneHHA
THCITA i

d+p->1+ 3He.

Ne 265.

3apana,

3apsa,

3apsna,

3apana,

3apAAa,

3apdana,

3apsna,

3apsna,

3apana,

CTpaHHoCTH H 6apHOHHOTO
CTPaHHOCTH M 6apHGHHOrO

CTPAaHHOCTH ¥ GapUOHHOIO

CTPAHHOCTH M GapMOHHOIO

CTPaHHOCTA, N GapHOHHOTO

CTPaHHOCTH u OapHOHHOTO

CTPaHHOCTH M GapHOHHOro

CTPaHHOCTM ¥ 6apHOHHOTO

CTPAHHOCTH H 63pHOHHOI‘D

Pearxamift 1 B 3 He cymecTBYeT, Tak kak B XOJe Hee HE COXPAHACTCA

CTPAHHOCTS.
Ne 266.

Peakuyu 2 B 3 He CyIIECTBYeT, Tak KaK B XOJC HEE HE COXPaHAETCH

CTPaHHOCTE.
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el .
Jlabopamopras paboma 1.
Onpedenenue noxa3amens npeiomMACHUS CMEXNQ

1. Ifenv: onpesieIcHAE NOKA3aTENA NPEIOMIICHHA CTEK/IA.

2. Obopydoéariue: NIOCKDOAPALICAbEAT CTEKIAHAAA TUIACTHHKA, JHHCH-
Ka deTbipe GynaBky, TpaHcnopTHp, Tabamst bpazwca (A KanbKyIsaTop,
DO3BONSIOMVH HAXOANTH 3HAYEHHAN TPUTOHOMETPHICCKHX (JyHKIHif), Ky-
COK KapTOHa,

3. Hocredosamensrocms deticmeuti: .

a) NONOKUTE HA TETPAnHBUA IHCT mockompmemuyro nmc'rmncy "
06BexHTe ee KOHTYPH! KapaHTauioM.

6) MONOKMB TIOX TETPARHAIH JHCT KyCOK XapTOHa W PACIIONOXHEB TeTpap
€ TIACTHRKOH HA YPOBRE 783, BOTKHHTE B UCT OIHY 38 APYTOH ueTsipe
OynaBxu Tax, YTOOLI OHH 3aropOKABAIH APYT ApyTa.

B) yOpaB kapToH, INTACTHHKY ¥ OyJaBky, CoeIMHHTE TOUYKH NPOKONOB HA
JmCTe IOMaHOH TMHUEI. .

r) 06035398 YIoJ HMAICHUA KaX ¢, @ YToJl NpeiioMjienms Kak f, nocun-
Talite K03ddrment npenomienus no Gopmyne » = sinov/sinf.

Jlabopamopnasn paboma 2.
Onpedenenue onrunbr caemogoit 6onHbE

1. Ijens: ONpeReneHne AITHHK CBETORON BONHEL
2. Obopydosanue: iprGOp AN4 onpefeseHns NIHHL CRCTOBOM BOMHE (¢
I paKMOHHORM pemeTKolt), TaMNa HaKaTHBAHUS.

Jlabopamopnas paboma 3.
Onpedeneriue yoenvHoli menioemMKxocmu meepoozo mena

1. Iens: onpefenevie YHENbHO! TEITOSMKOCTH TBEPIOTO TEMa.
2. Obopydosanue: KanopuMerp, Topsyas H XONOABAY BOZ, METALIIC-
CKutlf LIMAHND ¢ HUTHIO, TEPMOMETD, MEHRYPKA, BeChl C TUPAME.
HMaHo: my — Macca sogd, | PemieRne: J{ng oupeleneHHOCTH NONO-
I, — TeMmeparypa BOIbl, | HIM, 910
my, — Macca IMIMEAPA, | <O <1 Q1=cm(O -1),
fy— TEMIepPaTypa WIUB- | Q) = Cyiny(© - f2).
Iopa, ©— Temueparypa | ITo 3aKoHY COXPAHCHUA 3HEPIHA
BOJE TIOCHE HACTYIUICHMSA | Q) =-0; = ca(O—~1) = Cyoma(© ~ 1),
TEIWIOBOI'0 paBHOBECHS Cyn= c(my/my)(O - t)/(8y ~ ).
HaiTa: ¢y, OTBeT: ¢y = comm)(@ ~ 1,)/(1, - 6).
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JIabopamopnas paboma 4.
Onpedenenue ammocghepnozo daanenus ¢ ROMOWBIO 3aKOHG
Boitns-Mapuomma

L. Ilens: ompenenenne arMocepHOTO HaBIEHWA C HOMOMGIO 3aKOHA
Boiina-Mapuorra.
2. Obopydoeanue: MeH3ypKa ¢ BOAOH KOMHATHON TeMmepaTyphl, AMHCH-
Ka y3Kast CTeKNIAHHAs TPpYGKa, 3aKphITas ¢ OXHOro KOHNA,

HRano: Pemenue:
Jlasnienne BHYTPY TpYOxH ypaBHOBEIMMBACTCH NABICHM-
Haifra: p. | eM Boasl ¥ atMocdepsl, T.e.
P2=p + pgh, T = const = o 3akony boiing-MaorotTa
PIpr=Vof Vi = Shy/Shy = hylhy, py = piu/h,,
phi/hy=p + pgh, p = pghl(1 - hy/hy).
Orrer: p = pgh/(1 — hy/hy).
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YBAXAEMBIE NOKVITATE/TH!

Kuuru inzaarenscrsa «IK3aMeH» MOXHO nproGpectu
OITTOM H B PO3HULY-B CHEAYIOMAX KHUTOTOPrOBEIX OPTRHH3AMAX:

Mocksa
TA «Bubmto-rnobye» — Tea, (095) 928-43-51
«Mocroscrai noM xiare» — Tear. (095) 2904507
«Mbnoad reapmuay — Ten. (095) 238-00-32
000 «Illar x tmepm.\—TeJl. {095) 374-74-81
«JloM meNArorsyeckoi Kurm) —
Ten. (095) 229-68-32
ApIaHTeNheK
AB@-Kuura— Ten. (81 82)65-41 -34
Bnaropen
Y Kanyrax — Ten. (4162) ) 35- 2543
Bpsck
eAnexcarapni» — Test. (0832) 46-52-30
Baampocrox
OAOQ (I TpuMOpCKIEt TOProBEIT I0M KHUIDS —
Ten. (4232) 23-99-68

000 «Kaccarppan -~ Texn. (8442) 95-55-55
[BOION Kasamyess — Ten, (8442) 44-07-90

Baponex
000 eAsmrame» — Tea. (0732) 23-00-02
Exarepunfypr
000 xAmsor — Te. (3432) 55-10-06
1O «Kpuso» — Ten. (3432) 74-52-73
«J{os snmrior — Ten, (3432) 59-48-98
TIY «lromna» — Ten. (3432) 64-23-73

Eccenryis
T 3unaenxo — Temw. (87961) 2-11-28
Hoxepex
000 «YMK» — Ten (3412) 78-35-04

Hpxyrcx
«JIponamerby — Ten. (3952) 59-13-80
uArrelt xapray — Ten. (3952) 24-20-95
Kazam
000 «Ancr-npeocos — Teit, (8432) 43-12-20
000 «Taucw — Ten. (8432) 72-34-55
Kypran
«Knura m xyprams — Teu. (3522) 41-90-56

Kpacuopap
000 «ByxTIpeccy — Ten. (8612) 62-55-48
000 «Koropra» — Ten. (8612) 62-54-97

Kpacuogpex
000 «lsrraxes — Tea. (3912) 55-50-35
000 dlpams» — Ter (3912).59-11-52

Mypaasck
000 «Teaekn — Ten. (8152) 43-63-75
Hopocufinpck

000 «Ton-xmmras — Teur. (3832) 36-10-28
000 «Monyc-2w — Ten. (3832) 44-34-44

Heexmit Honropoa
«lapoms HH» ~ Ten. (8312) 77-87-86

Onck
«Oncxmll KHETOTOPrOBLIH A0M»
Tea. (3812) 65-03-27

Openbypr
«Qomarm — Ten. (3532) 77-46-92
Iepme
I Xpoxsm — Ten. (3422) 44-41-61
000 «Turpn — Ten. (3422) 45-24-37
Tlerponapnopck-KamaaTekuik
T Koxan — Tey. (4152) 11-12-60

aruropex
YIBOIOJI Bepammkosa — Teur, (87933) 3-05-86
Pocron-ua-lony .
«asTor-upecey — Te. (8632) 65-61-64
YT IToros — Ter. (8632) 99-39-67
Paann
dlpocsewnetmes — Ten. (0912) 44-67-75
Camapa
«Pear +» — Ten. (8462) 41-87-30
«Yaebimno — Tex. (8462) $7-21-16
Camxr-IlerepGypr
«Canxr-TlerepGyprexmit IOM KHUD —
Tea. (312) 318-64-38
‘Caparos
«Upraoumit Caparosy —
Teu, (8452) 51-87-8-62
000 «Crpesien u K — Tex. (8452) 52-25-24
«Temepa» — Teyr, (8452) 64-37-3%
Cwmonenck
«Kaysomi uepy — Ten. (6812) 29-16-02
000 «Pomumioy — Tex. (0812) 55-71-05
000 «Kpyrozop» — Ten. (0812) 65-86-65
Taeps
«Cwran naskas — Ten. (0822) 33-93-03

Tyna
«Puk cosaganuen — Ten. (0872) 3340-51
«Cncrema +» —~ Ten. (0872) 31-29-23
Trovens
000 «Jlpyr» — Tea (3452) 21-34-39
000 «3narmen — Ten. (3452) 25-23-72
3A0 «®omuanms — Ten. (3452) 27-36-06
. Yeeypnitex
«Cramxepn — Ten. (42341) 22240

Via
000 Oxanes — Ten, (3472) 25-83-92
Q00 «Awuxs — Teyt, (3472) 50-39-00
Xa6aponcx
000 Mupe» — Tea, (4212) 20-25-65
«Jlenosag xawray — Ten. (4212) 27-33-72
YenaGuuex
000 «Opuon My — Tex. (3512) 66-51-81
Hurepeepaac JITH — Ten. (3512) 21-34-53
Yura

«Orcmbpucy — Tes. (3022) 32-59-64
000 «ereancy — Ten. (3022) 26-D8-51

1o BOnMpocamM MPAMEIX ONTOBLIX 32KyTok oGpamakitecs
no 1ei. (095) 263-96-60, sale@cxamen.biz
www.cxamen.biz



7. [omioe BHyTpeHNEE OTpaxenHe HabMoAacTCA MPH yrie nanetun
a> oy, rne

a.,:ncsin(ﬂ}
\

Ero omxpeit H. Kenzep.
8. Bpemsi, KOTOPOE HEOOXOAMMO CBETY IS NMPOXOKASHUA Iy TH:

'=J-t2+-b‘2 +\/(-a—~l)2+’lx2
By v,
Haﬁnemnpamwmmonmmuaueexo;

9. 3aK0H NMpEROMSICHAS CBETA HMEET PasNEli BHA B 3aBACHMOCTH OT
TOro, KaKol Mbl CHHTaEM NPBPOAY CBETA. B CRA3M C 3THM Ciop 0 ApHpPo-
Je CBETA H NP2BHALHOM 3aKOHC NPEINCMACHWA OpHOOpen Hawbonee OCT-
pHit xapaxrep.

§ 4. Cxopocmp ceema

1. TloToMy 9T0 &0 ONBIT OLLT OYEHD HETOUHBIM.

2. Pemep mabmonan sarmenmt cnyruka IOnurepa Mo, kotopaii Bo
BpeMd 33TMEHMS OK23BIBAJICA B TCHH CBOEH IUIZHETH M OBUI HEBHIMM.
Yepes REKOTOPOS BPEMA OH BHOBE NOABJsica #a Hele. Tak xak 3emna H
TOnrTep BCe BpeMA ABHXYTCA, TO PACCTOSHME, & KOTOPOTO BEJOCH Ha-
6moxenne, Bee BpeMa MerANoch. Tlepuog o6pamedus CyTHHKA BOKPYT
cBoeit nManeTH MoXHO HaliTH mo Popmyne T = ¢/ N, rae N u t -ancno
3aTMeRuit ¥ BPpEMA, 32 KOTOPOE GHY MPOA30ILUTH, COOTBETCTBEHHO,

CxopocTs creta PeMep paccamrsipani no opmyne

Al Al

At—-nT 1’

rae Al — BeHIMHA, HA KOTORYRO M3MEHHIOCH PACCTOAHNE OT 3eMiK 1O
Ommrepa, n — xonHE4ecTBO OOOPOTOR, KOTOPOE COBEPIMAT GITyTHHK
IOnnTepa, T— BpeMy sanasgLBagnit Hosrneari Ho.

c=
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