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3AJAYH

§ 1. Temnepatypa. Tepmuueckue cBOHCTBA Teén

1. B 1829 r. o ®aopennun 6u1 caygaiino nahjen snux,
HAMOJHEHHEHA TepMoMeTpaMH (IODEHTHACKHX aKaJleMHKOB
(1660 r.) co wkaramu 8 50 °da  (duiopent). ORazanocs, UTo
50 “®n cooreerctByoT 44 “R 1 O “®ii=—15"R. Ha#irit Brpa-
MeHHe JJIA TepeBoda WKalk QWIODEHTHHCKHX TPagycoB B I'pa-
Aycsl Lleqapcus.

2. Yaed C.-Iletepbyprexolr Axkagemun Hayk H. H. Jeanm,
B 1733 r. onHcas CEOIO TEPMOMeTPHUECKYIO NIKaNy. B Kauecrse
TEPMOMETPHYECKOTO TeJIa OH NPHMEHAI DPTYTh H NMPHHHMAT 32
BYJdbh TEMHEpaTYPH TEMNEPATYPY KHnAmeR oibl, OObeM pTYTH
pH 3TOH TOuke o AeiHa Ra 100 000 uacteh (6OJBLWIOR TCPMO-
MeTp) ¥ Ha 10 000 (Manwi) B BEBHOCHT COOTBETCTBEHHLIE jee-
HHA H3 IIKa&TY, 0Kasa1{h, UTO PTYTE MaMcHLKOTO TERMOMETDA
B TAWOIEM J1bJe oliveTHIach 5o 150-ro Aetenra. HadTH Bhpame-
nus AnR nepesoia rpaizycop Jdenund (Maiuil TepMOMeTp) B
rpagycal Leascas.

3. Axajgemuky C.-IlerepSyprekoit Akajnemun Hayk H. Bpa-
vBY 25 pekabpa 1759 r. BnepBne yA3j0Ch 3aMOPO3HTL PTYTD
npH Mopose Ha yasne B 199 “IJ (1, e. no wxaae [anuas, cm.
npeAnAyylo 3agavy). O6 srom B. H. McHuwyTKHE B cBoed
kaure «M, B, JlomoHOCOB* nHILET:

dlorpyXeHHBH B XGNOIHIBIYIO CMECh PTYTHHH TEPMOMETD
6bin pasOHT, H BpayH BnepBuie 101 YUHA LIaDHK TBePI0H DTYTH.
Ona okasanack MATKOH, K4aK CBAHEL, H NOXO0XCH HA MOAUPO-
BaHHOE cepelpo. 26 neKadps onbiTh! NPOAGIKAJIHChL YK€ BMe-
cTe ¢ JIOMOHOCOBHIM, MOpP0O3 Bce XKpermalk H kK 10 vacaM yrpa
26 npexa6ps moctur 212°D ... B xonozmEyio cMeck H3 CHera,
Kpenkold BOZKH (a30THOH KHCIOTH) H KYIOPOCHOTO Macaa {cep-
HOH KHCJIOTH) Obi noMellel DTYTHBIH TepMoMeTp. JanbneRmna
X0 ONLTOR JIOMoHOCOB OlLHCLIBAET Tak: ,He comueBasch, uto
OHA yKe 38MeP314, BCKOPE yAaPHA A [0 HIADHKY MEIHbIM, NpH
TOM OMBLUHM LHPKYJIOM, OT 4€ro TOTYAC CTeKAAHHAA CKOp1yHa
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paciiHGAACk, H OT PTYTHOH NMYJIH OTCKOYMIIA, KOTOPAR 0CTaack
C XBOCTHKOM OniBugg B TPYOKE TepMOMETPa JOCTAbHRE PTYTH,
HanopobHe YHCTOH cepefpsHOH NPOBOJIOKH, KOTOPaA KAaK Msr-
KOH MeTamwn csofoqHo marubanack, Gynydyd TOMUIHMON B uer-
BepTh JMHHHH. YOapHB MO DTYTHOH [yJe [10cAe TOro o8yXoM,
MOYYBCTBOBAN #A, YTO OHa HMEET TBepAoCTh, KAK CBHHEL HJH
ooBo. OT nepeore yjaapa, gaxe J0 4€TBEpTOrD, CTHCKHBasIach
oxa 6e3 CeNRH, a OT NATOrO, LECTOrD H CEALMOro yAapa MOSEH-
AHCh IWEAK... M Tak nepectas fodabiie pTyThb KOBATH, pe3ath
CTa/J HOKOM, H 10 BpeMedH 0K010 20 MEHYT CTa/1a OHA NOXOAUTH
Ha aMAJIbraMy HIH Ha TECTC, H BCKODE NOJMYYHAA NOTEPAHHYIO
CBOIO JKHAKOCTh, TO €CTh DAcTONHdJIach NPH TAaKOM  BEAHKOM
mopose B 208 rpazvcon's.

Hawxnre u3 onros M. B. JloMorocosa Temneparypy samep-
3aAudA PTYTH B rpanycax LlenbcHA.

4. TepMoMerp B TalolleM JbAE NOKA3LBaET TEMNEPATYPY Lo,
B napax BOJR, KHNAUEH NPH JaBneHuH [ MM PT. CF., — {5
Haittu BeIpa:KeHne HCTHHRAOH TeMmepaTypH ! HPH TOOOM npo-
MEKYTOYHOM NOKA3AHHH TePMOMETPa [, B NPEnnyIoKeEHd, ITo
TPyOKa TEPMOMETpA ACTUTCA AHHHAMH IIKANH! Ha DaBHHE 00b-
emMul. TeMneparypa kunmeuun BoAb! OPH JasfMeHHH [ MM pT. CT.
paBHa Ty,

5. Tepmomerp E raiolieM aple nokasupaer f,=—3,0 rpan,
B napax KHNAWed npH AaBJeHHH A =760 MM pT. CT. BOAW —
Iy=101,4 rpaz. Kakvio temnepatypy f, DOKAXKET TEPMOMETD
B Hapax KHOAWErc MeTLIosoro chipra (f = 66,9 °C)?

6. JIpa coBepineHHO OAHHAKOBHX TEPMOMETPA HaMoJHEHH
npd 0 “C paphuiMu no 06LeMy KOAWYECTBAMH PTYTA H TOJIYONA.
Hafith orHodlende AMPHN ! Aesiedns, cooTeeTCTRYI0DErO | rpa-
Zycy, Ha LIXA/E PTYTHOTO T€DMOMCTpa, X AnuHe {; JeNeHHA Ha
IHKA/IE TOJdYON0BOro TepMoMerpa. KoaddhuitwerT ofbemioro
pPacIIHpEHHA PTYTH &, TOIYQIa &), KOIPPHUHEHT NHREAHOrO
pacilHpeHHA cTeK.a f.

7. Paso6pate, Kak Gyier BecTH ce(y NpH Pa3sHHX TeMmnepa-
Typax o1 0 1o [0 °C Tepmomerp, HanonHenuni Bogoi. [laa ka-
KUX Teuvneparyp NOKa3aHHA 3TOro tepmomerpa OviyT oguHa-
KOBRIMK? [liA ofbema BOAN B 3aBHCHMOCTH OT TEMNEPAaTypHl
MOXKIIO TPRHATh POpMy.TY

¥ =1-—0,00006105¢ 4 0,000007733¢2,

rae ¥V — ob6beM mpH Temnepatype . O6ned mpr 0 °C npumar
3a eHBHIY.

8. Bomopoatiniii TepMOMeTp ¢ NOCTOAKHEM o0veMom V, mpu
nHarpesasHi of £,=0 °C g0 {, AaMenser papieHge or P, 1o
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P, mu pr. T, Onpeaenurs TeMneparypy rasa {,, ecnH Koxj-
dunaenT OGBHENHOTO PaCilMPEHES COCYAA oy, BOAOPOAA X.
9. TepMoMeTp, NOTPYXEHHBIA B BOAY MaccH m=6,7 r, no-
peCHI CBOW TeMneparypy Ha Af=14,6"C w noxasbiBaer
remneparypy £=32,4 °C. KaxoBa remnepatypa BOIH X nepei U3-
anepenHeM. BoaRHOA sKBHBANEHT TepMomeTpa £ =0,46 xan/C1).
TemnepaTypAafd [KajAa rasoBorc TEPMOMETPA OOBIYHO
cTpORTCA TaKMM 0BPasoM, YTO paBHhLiM HPHPAUCHHAM 0OBEME
WIH AABJEHHS TEPMOMETDPHUECKOTO Teda COOTBETCIBYWOT pas-
Hpie NpHpalleHns TeMneparypbl. JaasTton (1802 r.) npeaiosi.
HHYIO MiKa/dy, B KOTODOR PaBHBIM MPHPaileHHAM TeMUEPaTypH
COOTRETCTBYIOT DdBHE€ OTHOCHTEbHBIE [IPHPALIEHHR 0Obema
HIeaJBbHOTO asa MpH MOCTOSHHOM AABIEHHH. B 1anbTGHOBOH
mKaae, KaK 4 B IUIKase [leancus, 3a Hy.J b TEMIEPaTypPH MpH-
HUMaeTCs TeMIIepaTypa Taiollero Jibja, a TeMileparypa Napoe
KuImedl NpH HOPMAALIOM AaBJAeHHH Boax NpHHATA 3a 100 C.
BrpasuTh TEMNEPaTYpy T N0 JAILTOHOBOH 1UKAne Yepes Tem-
nepatypy ¢ no wkanre Leabcus.

11. Jlna H3MepeHHs TEMePATYDPH TePMOCTATa NMPHMCHHJIH
KEJIE3BYIO IPOBOJOYKY, HMeouyo npy Temneparype 18 °C co-
npotuBieHHe 15 OM. B TepuocTarte ee cONpOTHB/IEHKE OKasa-
nock pasHuM 18,25 OM. OnpeleuTs TeMnepaTypy TepMocTaTa
{, ecTH TEMIIEPATYPHHNA KO PhDHIHEHT CONMPOTHBNEHHS XKe1e3a
»=0,005 °C-.

t2. ConpoTHB/IEHHE THHEAHOrO GOJOMETPE HI 3a4epHEHHOH
1aTHHOBOA NOAOCKH R =108 Oum. C KakoA TOYHOCTHI) MOMKHO
NPOH3BOAHTH HAMEPEHHSA TeMnepaTyp npH MOMOILH Takoro Go-
JOMETPa, eCJ/1H BCE CONPOTHEJICHHA GOPeneaaOTCH ¢ TOUHOLTLIO
AR =0,001 O, a TemnepaTypHuE KoxppHUHEAT CONpPOTHUB/IE-
HHg nnateie % =0,0039 *C-t?

13. O6bemuoe paciiapedse pryta Mexay 0 4 100 °C omuen-
paercid ypasueddeu V=V, (l--a-2,6), rae xo3PppuuHenTn
%, =1,82.10"4°C-1, @,—=7,8-10-# "C~3, a nHHekHoe pacinupe-
HHE CTekla B TOM e TeunepaTypnoM  HHTepBaIe —
ypasHedHeM  [=[,{1 +B.f+p.3), rae P,=8.10-%C-1,
B.=3,5-10"9°C-2, Haiitu cBa3L MexIy TeMnepatrypod { H
TeMmepaTypoR 8 no LIKane PTYTHOTQ TépMomeTpa. Ilpw
Kakod TeMmnepaType ¢ orkioneHse ©—{ B paccMATpHBRAEMOM
TEMIEPATYPHOM HHTEPBANE MAKCHMAJILHO?

14. kmewoTea ABa rasoBHX TePpMOMETPA ¢ DOCTOSHHBIM 00h-
EMOM, B KOTOPHIX 33 MePY H3MeHeHUS TeMIepaTYPhl NPHHEMAET-

1) BoasvtiM 3K BHRAJIEATOM KATOPEMETpa RA3LIRASTCA Nacta BOZR,
TELIGEMKCCTh EQTOPON PaBHA TeOAOEMKOCTH KANOPEMETP3.



cA H3MeHeRAE JapJenys raza. ONun TepMOMETP HanoJaHEH Kie-
AlbHEIM [330M, APYDOK — rasoM, NOIGHASOIHMCA VpaBdeHHIO
COCTOSTHHA BHIZ

P1n{V)y=e{)O(1),

rae i {V), ¢ (V) B 8 (f} — npoHsBoasHbHE QYHKUKEH, 3aBHCANHE
TOJALKO T 0OBEMA H TCMIIEPATYDH Fa3a COOTBETCTBEnnG, Tep-
MOMCTDPH TPaAYHDPYIOTCA OOBMHBIM cocofoM N0 ABYM penep-
LM TouKaM, [lokasaTs, uto ec/id B ODQHX TEPMOMETPAX TeM-
nepaTypu PenepHHX ToueK BblOpaHW OfHHAKOBBHIMH, TO NOKa-
3alUA TEPMOMETPOD COBNAAYT NPH JOOHX TEMTIepaTypax.

15. KakuM 06pasoM ¢ moMomblo MeTHUKACKOrO TEDMOMETDA
MOKIC H3MEDHTD TEMNeDaTypy Ye/0BeuecKOro TeNa, eCJH OHA
HKKE TEMNeparyphl OKPYXKalilero BO3Ryxa, B ROTOPOM HAaxo-
qutTca uenopek? [lpeapapHTenpHoe OXJIAKAEHHE TEPMOMETDA
nepeN K3MepeHHeM He JOIIyCKaeTCH.

16. Jlag onpeneasenns KoxhdauuenTa 06beMHOI0 paciipe-
HHRt ¢ CTEK.1a B3BelDHBaIOT HeGOMBIICH CTeKAJAHWA GaanoH ¢
OTTAHYTHM KOHIHKOM — CHAYAJa ITYCTOR, a 3aTeM ¢ KOJIHYecT-
BaMH PTYTH, ReCOXOZUMEIMA 779 HalOJHEHHR Beero 6annona
npH ABYX TeMneparypax, sanpumep 0°C u f, Ilycte m, d
ity — MaCCH PTYTH NPH VKasaHUHX TeMneparypax. Onpene-
AuTs KoxpuuHeHT ofheMHOID paciiHPEHHR CTEKIa &, eCH
kKoxpHIHeHT O0BEMIIOro pactiHpPEHHT PTYTH &;.

17. Crexnslunit wapHK ¢ xoxbbuudenToM oOrEMHOTO pac-
IUHPEeHHS ¢ B3BCLUHBAETCH B MMIKOCTH NPH TEMIIEparypax ! H
f:. Maccol BLITECHEHHOM MHIKOCTH CCOTEETCTBRHHO M H Hig.
OnpeneniTh Ko3pdhHUHEeHT 00BeMHOTO PACIUHPEHHA HHAKOCTH
o, B HHTEpBase reMaeparyp of § A0 ¢,.

18. IluxuoMeTp npd HEKOTOPOH TeMnepaType ! 3aU0NKEeH
CILHPTOM, Macca KOTOPOro paBHA . 3aTeM UHKHOMETP BMecCTe
€O CTIHPTOM RATPEBASTCs IO TEMNEPATYPH {;, H H3NHIIEK CNHP-
TA NPOTHE TIPEXHEro yPOBHA yiaindeTcss QHNLTPOBAIEHOA By-
maroR. Ilocage 3TOrC Macca CHOHPTa 0Ka3aj1ach DABHOH /.
Onpezenurs cpeaitifl KosdpduiuuenT o6LEMIIOTO PACIIHPEHHH
CTIHpTa &, €CAH KoaduIlWenT AHHEHHOrO DPaclUHDEIIHA CTeK-
1a .
19. KoabdHIHEHT JHHEAHOTO PACHIMPEHHA HER3UILOepa P
ONpeAeaaNcd NPH NOMOIIH pruaxuore npebopa (pHe. 1), Jau-
Ha crep:xns A npu temneparvpe £,—0 °C papaa [,—23,02 cu.
Ilpu parpesanud o 4 =—99,3 “C crpeska sropero peuUara or-
KAOHH#MACH Ha yroa ¢=9"30". KopoTKoe €90 BToporo puvara
DE=a=2,5 cua. OrHOWERKE NIEY NepBoro pudara BC ; BD =
=1:10. Onpegeants BeauurHy p.
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Pue. I,

20. s onpenenerds KoypdHIHeHTOB 0OLEMHOI0 pPaciuK-
DERHS PASHBEX MeTa/JIOB MOXET ObiThb NPHMEHEH CJe1YyIoHH
METOAl. MeTanaHueckufd cTeDXMEHDb MAacCH M C IVIOTHOCTBIC P
mpu O °C noMetliaeTca B CTEKAAHHNEA §a/110H ¢ OTTAHYTHM KO-
gHREOM. Banlon sanonnsieTes pTyThio. KoxixpRUWEHTH ofHeM-
HOTO PACIIHPERUA PTYTH & H CTEK1a f§ CAATAIOTCH HIBECTHRIMH.
Maccnl pTyTH, 3anciaHAWIIEA NpOCTpakcTBo B 6a/1/IOKe, He 3a-
HATOE MeTa/NIoM, IpH 0 °C o ¢ paBRM coorBercTerHo My, v M.
ITaoraocts pryTH npH 0 °C paBHa §,. Ha ocHOBanuH #THX Ran-
HEX HalTH KoxhdHEuenT OO0BLEMHOTO paclIRpeHHs X Me-
Tana4.

21. Jna onpeneieRHs MCTHHHOrO koxdxpulueHTa 00BEMHO-
ro paclllKpeHHA HHIKOCTEH NPHMEHAETCH CACNYIOUIHA METOI.
JBa cooGUIAIMUXCH COCYAa HANOMHAITC A KHUAKOCTBI), PacHIi-
peHHE KOTOPOH HCccaeinyercsl; NPH OJHHAKOBOH TeMmneparype
000HX COCYJCB JXKHAKOCTE B HHX HAXOIHMTCHA Ha OAHOA BHCOTE.
EcliH oAMH H3 COCVAOB OXNamJaTh TAIOI{RM JILIOM, & JAPYroH
EarpeBaTh B Napax KHOANled NPH HOPMAJBHOM aTMOC(EepPHOM
JaBJElIWH BOIE, TO HPH DABHOBECHH VPOBHU KEAXOCTeH OyayT
pasTUyHLE. 3Ta DPasHOCTb YPOBREH 1a€T BO3MOMKHOCTb BHUHC-
THTE KoabdbHIMeHT O0beMHOr0 pacilHpeHHs o, BLIBECTH BH-
pa¥eHye INA .

22, DapoMeTp uMeeT JATYHHYIO wKady. IIpH TeMneparype
(=27 °C pHlcoTa pTYTHOro Ccroa6a, OTCRUHTAHHAA MO LIKaJe,
paeuaa H,=751,3 mu. OupegeauTs Bucoty cr0a6a H, npu f,=
=0 °C. Kosdduument nuaHeH)Ooro pacumpeHHA JaTyHu P=
=0,000019 °C-1, xosdpduminerT oObeMuHOTO PACIHPEHHA PTY-
i a=0,000182 °C-

23. Koneco mapoposa HMeeT paiHyc 7.=1 M npd £,=0 "C.
Onpenes Tk pasHHIy B UHGIAX 00OpOTOB KO.IECA JIETOM Npd
TeMnepatype $,==25 “C H 3uMofi npH TemnepaType fy=-—25"C
HanyTH npofera naposoza {= 100 kM. KoxppuuneRT aAdenio-

IO paclIHPEHHA Meraia Koaeca p=0,000012 °C-t,

"~..
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24. B cocyie, HanoJHeHROM BOAON, TTapaeT RYCOK Jbia.
H3MeHHTCA AH YpOBeHb BOibl NROCIe TONO, Kak Jej pacraer,
CCTH OKOHUATENLHAA TeMneparypa BOJAB! OCTAHETCH PAaBHOR
0C?

25. W1y KBapna napasaneabHO €r0 OCH Bbipe3aHa Kpyraas
NNacTHHKA, PajHYyC KOTOPOA HPH TEMIeparype /4, paBeH r.
OnpeaenuTs NAOHIANL NJAACTREKW S RNpu  TeMneparype /..
KoxbhullHesT pacluspenus: Kpapua napalleqbHe ocd P,
a NepnesidKyJa4apHO K Hed P .

26. M3 KBapia BHpesaH UHIHHADP, OCh KOTCPOTO Napaaiens-
na ccd KBapua. [Ipu remneparype ;=18 “C paauyc uuiauHIpa
r=10 MM, a BHcoTa {=50 MM. Onpeneauth 00BEM 3TOIC LH-
auunpa V, npu temnepatrype {,=300 C. dasa Keapua Koap-
dRLUHEHT AuHefHOro paciunperns py, =0,000072 °C-1, a f, =
—(,0000132 °C-4,

27. KosppHuueHTH NHHEAHOrD pacliHPeHHA KpHCTajana
N0 TPeM INaBHBM HANpABJACUHAM DABHH COOTBETCTBENHO P,
B,. P.- (TnaBHHe HaopaBieHMsi NPUHATH 33 KOOPNHHATHEIE
ock X, Y, Z.) Haiitu xoatppumsenT o6beMHOF0 pacliHpeHus
KDUCTAAAa &, 4 TakKke KOPPHIHEHT JTHHEHHOTIO DACUIHDEHHA
B, BIOAL NpAMO#, RanpaB/ieHHe KOTOPON XapakTepH3IyeTcH
SIHHHYHEM BEKTOPOM §.

JORA34Th, 9T0 /M TPH BETHYHRK X, ¥/, Z CBA3aHH (PyH-
KIIHOHAJIBHMM ypaBHeHnueM [f{x, y, 2)=0, TO BX NPOH3BOAHME
(0x{0y);, (0y/02)y, (0z/0x), YIOBJIETBOPAKT COOTHOIICHHIO

(0x/0y), 10y /02) (02/0x), = —I. (28.1)

@ Hoxasare, 910 xosppruHEAT OGBOMHOIO paciuHpeHds
o, TEMNICPATYPHLIH KO3(KDHIHEHT AABJCHAA A H H30TepMHue-
CKaA CXHMEEMOCTh ¥ (PH3IUYECKH OAHOPOAHOTO H HAOTPOUHOIO
TéJa CBAAHH COOTHOWEnHeM

V=P Vv, (29.1)

rie Ve ¥ Py — o6beM W nabaedue Tena npu 0 °C.

30. KosdxpHUHEHT OOREMHOIO PACLIMDEHHA DPTYTH & [IpH
0 °C u arMocepHOM gapseuwy parer 0,00018 °C-1i. Cixuwmae-
moeTh ¥=0,0000039 atv~*. BerauciauTs TeMTIEDATYPHHE Ko3d-
(pHILMEHT HNABMEHHH A JJAA PTYTH.

3i. Ha cKOMBRO HAaj0 YREJAMUHTH BHELOHEE RaBiIenue, urto-
Obl COXPARHTE NOCTOSTHHHM OODbEM PTYTH NPH RAarpeBaHHH ee
or 0 no 10°C. (Cu. mpeamaymyo 3ajiagy.)

32. Kaxyto cHny F HaN0 NpUAOKHTE K CTaAbHOMY CTEPIKHIO
cedeHHeM B I cM%, 9TOOK pacTHiIHYThH €70 NAacTOJbKO e, Ha-
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CROJILKO OH YINHRAETCH NpH HarpeeaHHH Ha Af=1°C. Kosd-
GHIHEHT JIHHEeHHOTO pacwHpeHus P=12.10-¢°C-1. Moxyas
Oara E=2,1-107 H/cms.

33. CranpHof 6aBfaX HaroHseTCa Ha BATOHHOE KOJeCo NpH
teMneparype £, =300 °C. Onpenenuts chAy HarTskeHusa T B
Gaunaxe npn temneparype f,=20 °C, eche ceyerne GaHgaxa
S=20 cm2. Moaynp Owra £=2,1.10° H/cm® r goxpduiyent
aAuRednoro pacumpenun P=12.10-¢°C-1,

34. Hairu nNOTHOCTD p MODCKOH BORH Ha rAyOHMHE H XM,
eCIM HA TIOBEePXHOCTH OKe3Ha TIIOTHOCTD Py=-1,03 rfecM?, a cxku-
MaeMOCTE BOJIB! B nIpeneaax Jasaexkil of ! ao 500 arm pasna y=
=—47,5.107% arm~%,

@ Kakoe MaxkCHMaJbHO® AaBNeHMe MOMKeT IPOH3BECTH
BOAa NpH 3amep3anHyd? [lnotHocTs aAbna p—=0,917 rfew?, u0-
aynb FOnra ans appa £=2,8 101! gunjem?, xosdpunnenr [Tyae-
cona o=03.

36. HimeeTcn HeCKOABKO YACOB ¢ MASATHHKAMHK H3 ORHHAKO-
BOTO Martepuana, HO paanofl anuuk, [lokasars, YTo eciH Bee
9TH YACH BWEBepeHbl IPH HEKOTOPOH TeMmeparype #, TO npH
TeMIepaType !, OTHOCHTENhHOE H3MEHEHHE X01a O/HHAKOBO 115
BCEX 4aCoB H He JaBHCHT OT JJAHHH MAATIIHKA.

37. KomnencalldoBHHA MAATRHK COCTOHT H3 AJHHHOHA TOH-
KOH HUKETeBOR TPYOKH MpeHedpeKHMO MancH Maces!, HedOIb-
masd 4acTh 0ObeMa KOTOPOh 3aNCMHEeHa PTYThIO. KosdpHIHenT
AuueftHore pactuypeHHd Hukets P=1,0.10-%°C-1, koafxpu-
HentT ofbeMHoro paciuppends prytd  «=18,0.10"3°C"1,
Kakyw yacTs ofneMa TpyOKH ¢/1eXYyeT 3aN0MHHTE PTYTHIO, 9TO-
6u neprof XKoe(aHHA MaATHHKA [e H3MEHAJCHA ¢ H3MeHeHHeM
Temmiepatyph? JLIS TPOCTOTH CHAYANA PACCMATPHBATL MAAT-
HHK KaK MATEMaTHYeCKHH, T. €, CUHTATh, YTO LEHTP KauaHHA
€ro COBRafAeT ¢ UEeHTPOM MAaCC PTYTH. 3areém y4ecTh HecoBla-
ACHHE LEeHTPa KAYdHHA ¢ LUEHTPOM Macc PTYTH.

JoboleITIIOE #ABJeHHE, 3aMedeHHoe W obDbAcHeHHoe
KanonoM Mo3zenn, onxcano JkoHoM THRAGEM B KHHTe «]en-
OTa, PaCcCMaTPUBAeMas KAK pol ABHXeHud:. TUHAATL IH-
can: «Xopsl Bprcroanckoro cofopa Obli1li TOKPHLITH CBHHIOBL -
M aHcTami. Jiiuea Kpeinm 60 gyToB, anipHua 19 dyros 4 iok-
Ma 1), Cpunell 601 noaoxen B 1851 T., u ABa roaa cnycra ol
BeceH MaccoH NOABARYACH BAH2 Ha 18 pwilmon. llonnxenrune
CBHHLA TPOHCXOLMTO NOCTOAHHO € T€X CaMhX NOpP, KaK HM Oni-
AM NORPLITH Xopbl, [loNWTHA OCTAHOBHTH €10 ABHXEHHE BKOJIA-
QHBAHKMEM TBO3JIER B CTPOMTHJIA HE YAAJ4ch, NMOTOMY YTO CHJIA,

11 dyr=0,3048 u, | awiin =25,4 M,
13



¢ KOTOPOH ONIYCKaJCH CBHHE!, BHpLBaaa rso3fin, Kphina 6bua
HeKpYTad H CBHHen Mor OB oCTaRaTLCA Ha HEH, He CKOJIb3H
BHH3 H3-3a JefCTREA cHAW TaxecTEy, OODBACHHTH ONHCAHEOES
SIBJACHHE,

§ 2. HaeanbHue rassl

BruHCcANTh A9 HALANEHOTO Ta3za GIEAyoHike BEAHH-
HE: KOSGOHIHEHT 00LeMHOTO DaCIUHPeHH o, TeMnepaTypHEu#
KO3(QHUUEAT JaBNEHHA A, H30TEPMHUECKYIO CHHMAEMOCTh ¥ 1,
H30TEPMHYECKHH  MOJAYJAb  OObeMAOH  YUpyrocTd o=
=—V(0P/OV)y. {CM. 33nagy 29.)

40. Iloanaydch ypaBheHuem Kaanefipona PV=RT, y6e-
BMTHCH HEMOCPERCTBEHHHM DPacuyeTOM B ClpaBeLAHBOCTH CCOOT-
HoleHHE (29.1) n {29.2).

Hmeercs cMech pasiHIHBIX HAEATLHBLIX Ia3oB ¢ Macca-
MH My, M, My, . . . H OTHOCHTETEHRAIMH MOJEK YIS PHEMHE Mac-
CaMH My, Mo, by, « . . COOTBETCTREHHO!), IIOKa3ats, 4T0 ypas-
HEHHE COCTOAHHA TaKOH CMECH MOMHOG 3anHcaTh B Baje PV =

= ‘—ERT, e M=M,+M,+M,4...— nonmnas macca cme-

CH, 4 TOCTOSIIHAA |4 HTPAeT POk CPeIned OTHOCHTENBHON MO-
JeKYJAAPHOH Macch ciecH, Halith p.,

42. HaRBTH n1oTHOCTE p ABYXATOMHOTO KHCIOPOKA NPH NaB-
aenud P=050 artm u temneparype =27 °C.

43, las onpeleqeHns MICTHOCTH Tasa NOCTYIHIH CLYI0-
M offpasoM. Dovbof crekaHUNA §a10H eMKocThO V Gbi
Dano, THEH HCABTYEeMhM FAa30M 70 AaBqgeHAA ff umu pr, cT. W
B3eclieH. Ero Macea okaszanace paBHoR M. 3arem uwacTb rasa
Obuta ylancHd, B 1aBIeEHEe ero ymano ac 2 M pr. cr. Hosas
Macca fan1.10Ha — m. KaKoBa fJI0THOCTL ras3a npu arMocdep-
IIOM HAB.JICHHH?

44. DaekTpHoecKast TasoHalOBIeNHas haMNa HaKaldBaHud
HANCJIHEeHa a30TOM npH Jasjedus B 600 MM pT. ct. EMKoCTB
JqaMne 500 cM?, Kakoe KOJHUECTBO BOAH BOMJET B namiy, ec-
Jk Yy Hée OTAOMHTL KOHHHK [OA BOLOR OpH LIOPMATBHOM 8TMO-
cGepHOM NaBiaeHHu?

Hafitd QHe10 X040B 711 DOPIUHA, YTOOH NOPIUHEBRM BO3-
JA¥IUHRIM HACOCOM OTKAUYATh CocyA eMKOcThio V OT mam/aeHHs Py
Jio nasjedun P,, ecIH eMKOCTh X0ja NOPIUHA paBHa v, Bpeg-
HHIM NPOCTPAHCTBOM TIpeHedpeuh.

1} Tlo crapod TepMEAEGIOTHH OTHOCHIGILELE MQIEKYAADHAS A aTOM-
Haf MACCH HA3HWBANECE MOICKYANDHBIM N @TOMELIM BCCAMAH.
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46, Y3kos UMAHHApHUYecKas TpyOKa, 3aKpuTas ¢ OfHOro
KOHIA, CONEPXHT BO3AYX, OTAGTEHHKH OT HAPYKHOIO BO3AYyXa
cTONCHKOM DPTYTH. Korga tpy6ka ofpaineRa 3aKPHTHM KOHIOM
KBEPXY, BO3AyX BRYTDH Hee 3aHHMaeT JNHHY [; Korja Xe Tpy6-
Ka o0pallleHa KBepPXY OTKPHTHIM KOHIOM, TO BO3AYX BHYTpH
Hee 3aHmMaer AAMHY <7l JLABHa pTYTHOTO cronbHKa A MM.
OnpeleuTh ATMOCDepHOE JaBMeHHe.

47. Bapomerpuueckas TpyfKa norpyxena B riayOQKHA co-
CyJ CO PTYTBIC TAK, ITO YPCOBHH PTYTH B TPYOKe H B COCYIE COB-
naxat. Ilpu 3ToM BO3AYX B prﬁxe IAREMAeT cToN0 AAHHOIO
I cv. TpyOry noaHkMaleT Ha { cm. Ha ckosbxo canTHMETpoB
Al nogHUMaeTCs PTYTH B TPYOKe? ATMochepHOE TaBNEHHE paB-

HO CM pfT. CT,

Lniusaprueckasn nrueTka AJHHOR [ HANOROBHHY mO-
rpyXeHa B pTyTh, Ee 3axpHRBAIOT fajibieM H BHHUMAIOT, HacTh
PTYTH BHTeKaeT. Kakoh JNHAR ¢TOA0HK PTYTH OCTaHETCA B NH-
neTke? AtsmocdepHoe naBieHHe pasHo H,

49. ManomerpoM Maxk-/leopa EysHO H3MepATo HaBJIeHHA
0 0,] MM pr. ¢1, EMxocTh 1Dapa MaHOMETPA He JOJIXKHA Npe-
BHIATE 150 cM?, a3 AAWHA KanHAJdApa He AOJIKHA NPEBHUIATh
20 cMm. KakoBo AOMKAG OnTh MABHMATLHOE CeueHAe Kanu.l-
aapa?

50, Ha Kakom paccTosHHR OT ROHUA KaNHAIApa MaAOMerpa
NpeAnAYNled 3a4add HyleT HaXOLWTheA 9epTOoYka, COQTBETUT-
pylowan gasirergr 0,00005 mm pr. cT.?

51. B mnoxo npocymieHHoM Oanione INPH  TEMNepaTtype
{=20 °C cosepmuTeAd ¢Mech BO3LYXa H BOASHOrC Napa, NapnH-
afpHbHe JZABJEHHA KOTODHX COUTBETCTBeHHO paBHR 0,25
0,1 mM pr. cr. OnperenuTs OMUOKY B NOKA38HHK MaHOMETpA
Maxk-Teoga, nmopcoelHHernoro K 6aanoHy IMA H3MEPEHHA JaB-
Jenns, ecau cobveM Oanaona manoMeTpa V=50 cM?, pamuyc
Kanyaaapa r=1 MM. ¥rpyrocTb eopasuoro napa npu 20 °C
paBHa 17,5 MM pT. €T.

52, Kako#i oSbeM 3aHHMaeT MO,Jb HIealLHOrG rasa npH
AaBiAeHHH 3 atM K Temneparype T'=400 K?

53. ITaorHoCTL BosAyxa npH Temnepartype O “C u nastennn
760 My pr. cT. papda 0,001293 r/em®. OnpepesTaTe MacCy JHTDa
BO3AYXa npu TeMmnepatrype 27,3 "C M JHasnedHr 750 MM
pT. CT.

54. Aspocrar o6bemoM V M? RanosiHeH BOJOPOIOM NPH TeM-
neparype #,=15°C. Ilpr HeilaMenHoM JaBAeHRH artMocdhepul
noJ BJAHAHHEM COJMHEUHOR paJyaudy ero TeMreparypa NoIns-
dach a0 {.=37 °C, a4 H3julleK rasa BHILUAT Tepe3 alllelgHnke,
fiaromapsa ueMy Macca a3pocTaTa ¢ TasoM yMeHBIIHJachk Ha

12



M=6,06 kr. [lnotsocTe poncpofa p,=0,000089 r/em®. Onpe-
JeNETh o0beM aspoctara V.

55. JleHAcTBHEeM KHCJIOTH HA HEKOTODOS KOTHYECTBO MpaMopa
(CaCOg) nonyvero V==1320 cM® yI1eKHCIOTH NIPH TEMNEpaType
$4=22°C ¥ hpasneaun F=1000 yM pt. cr. OUupeIInTh Maccy
M powenwero B peaxuuto MpaMepa. Ilnotiiocte CO, npr 0 °C
H JaBMeHHH 760 MM pT. cT. paBHa p,—=0,0G1977 r/ems,

6 Padprynan TpyOa BLICOTOR [ =50 M BRHOCHT AhlM NpPH
Temitepatype {, =60 “C. Qnpeteurs craTiyeckoe fapreHue P,
npoHspoaflee TAry B Tpybe. Teumnepatypa BO31yXxa f=
=—I10°C. TlaoreocTs BO3aVXa 0,=1,29-1073 rjcvd.

57. B prTyTHCeM GapomeTpe ¢ RPaBHABHOA NMAHHAPHIeCHO!
GapomeTpHuecKofi TpyOKOH pacclofnue ©T YPOBHA pPTYTH
B yalilKe IO 3a0afHHOrC KoHua TPyOky pasHo L. B TpyGky npu
HOPManbHOM BaponerpituecKoM AaBieHuH f 1 rTemMieparype
nonamT MysHpek Bo3nyxa, faarofaps uedy [LUTHHA PTYTROIO
crosifa yMeHblWHJIack H T34 panHofi z,. Ha#itd Beipaxenue
AMA NONPABKH p,, [PHOaB.IAAR KOTOPYI0 K moxkasaHuio ki
Capovierpa, MOXHC 0510 OH [ONB30BAThHCA  NOCASTHHM
GpH JioBHX Temneparypax ¢ H Molux BhcOTax i PTYTHOrO
cTonfa.

58. HapsieHre Bo3yXa, 38KAIYEHHOIO B 32KPHTOM KO/IEHE
MaROMeTpa AAHHH [/, YDABAOBEWHB&ET CTONO PTYTH AJHHOH A
HPH BapOMETPHUECKOM NaBJICHKH M, ¥ aGconIoTHOM TeMmepary-
pe T,. Kakofi cronb pryTH A, 6yAer ypaBHOBeIIHBATE JaB/IEHHE
3TOr0 BO3ZYXa NpH GapoMerpHYecKoM AaBieHHH ff; u Temme-
parype T,?

59. B toukocrennnit chepuuecknii 6anaon Macchl M=1 kr
HAaTRETaeTCR 430T npH Temneparype T=300 K. Hafity makcsn-
MATbHOE KOJMHYECTBO a30Ta, KOTOPOS MOMKHG IIOMECTHTh B CO-
CYI, eCJIH AQMYCTHMOE HANpAXEHHe B cTeHKaX 6al/oHa o=
=50 H/mwm®, [laotnocers cranuw p=7,8 r/cms.

80. MoUIHOCTLIO Bacoca HIH CKOPOCTbKY OTK3UKH K Hasu-
BaeTcAl BeqHukida o0heMa T33a, OTKAUHBACMAaA 11acocoM B 1 ¢
H H3MEpAE€Man NpH TOM JAaBASHHH, KOTOPOE HMEETCA B paccMar-
PHBAEMHH MOMEHT BpeMeHH B Hacoce. Boolime ropops, oHa 23a-
BHCHT OT JAapsennsa. Cuutana K nocTosnHoil, HaRTH BaMeHeHue
RapJeHHA P BHYTPH OTKaudBaeMOro cocyla, ecliH Facoc n Co-
CYA cooflnaloTes KanHaIapoM AAHHH [ ¥ gHamerpa [}, a ras
B COCY/e HaCcTOMbKO paspexeH, 9T0 IaWHa CBOOOJHOIO Npolera
MOJIEKY,T B OTKRUHBACMOM COCYIE QUEHR BEJIHKA 10 CPABHEHHKW
c D. Cornacuo Knyaceny (cM. 3apavl 425 n 426), npH rakux
VCIOBYAX Macea rasa, OpOTeKalowas exXeceKyuIHo Mo Kamma-
JRPY, Ha KOBLIAX KOTOpOro ZaBfeiHsa paBHH P; n P,, onpexe-
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AAETCR BHpAKeRHeM ———=, rae w=2,18-10' & ]/-I'-_’ T —

aGcoUTIOTHAS TEMTIEPATYpa ra3a, . — €ro OTHOCHTETBHAA MOJE-
Kyaapnas macca. Bee Beanunun uamepsaiores 3 cHereme CIC.

61. CKoDOCTE OTKAYKH Bpaillaiolierotsn MACTRHOTO 11acoca
150 em¥/c. CKOMRKo NOTpedyeTed BpeMelH, yTolu Koa0y B O 4
OTKa9aTh OT HOPMAJBHOMO arMociepiioro masiaeHHs IO A3BJIC-
aEg B 1-107% MM pT. CT.?

62, YUepea Kaxoe BpeMsa T Hacoc Jlenrvmpa oTKavaet ABYX-
JHTPOBLI 6a/,10H € BO3IYXOM OT 3aBAeHuf Fo = 1073 MM PT. CT.
a0 P=10"% MM pT. cT., ecad Oaanox coealied ¢ HACOCOM
TpYBKOH LTHHE [ =23 ¢cM n 1damerpa D=7 mm? CKopoCTb 07-
KagKH Hacoca K =1000 crm®/c. Temnepatypa po3iyxa {=18 °C.

63. jIpa cocyra A v B ¢ BO31y XOM ceequHeHW Mexay cofou
Kanunnspod ¢ xpanoM. Cocyn A norpyieH 8 BOAAHYIO BAHAY
¢ Temmeparvpodlt £;—~100°C, a cocyl B — B OXJaxIaloWy:o
CMECh ¢ TeMnepatypoll 3, =—20 “C. Baanane cocylu GHIH pas-
ofDmeHK APYT OT IPYra XpaHOM, W RaBAE¢HHA BO3AyXa B COCY-
Aax A ¥ B 6unm paBEH coorBeTcrsedHo Fy=400 mu pT. CT.
U P,=150 MM prT. T, HalTH HaBieHHe, YCTAHOBHBLUCECR IIO-
e OTKPLITHA KpaHa, ecan ofveM A paped V=200 cM?, a
offkeM B paBen V,=400 cm3.

64, Tlokaszath, 9TO pe3y aLTHpPYIOLAA BceX CHA/ JaB/IeHH:
MIeaJbHOTO 833 HA CTEHKH BePTHKAJILHOTD 3aKPHTOTO UKIHH -
APHYECKOro COCYMIa, B KOTOPOM 3aKkNioueH ras, npu JwGoi
ARHHE LHJAHEAPA TOrAA H TOMRKO TOT3a PABHA BECY rasa, Koraa
IOTHOCTE asa onpelertsercd GapoMeTpHuecKoH GopMYJIoH

p=p“exp{-—i%gx}, (64.1)

rie B — OTHOCHTEJbHAR MOAeKynspHafd macca Masa, R —ra-
30BaA NOCTOAHHas"A, T — Temneparypa H g -— YCROpeHHe CBO-
OoRHOro majelwua. TeMiepaTypa ra3a npeanoiaraercsd oaHKa-
KOBOM BO BCeM UWJIHAZPE, a4 rad HaxoJHTCH B PEBHOBECHH.

§ 3. PaGora u komudecTno Temsa. [lepsoe Hauano
TEPMOAHHAMH KH

65. B xaaopuuerp ¢ BoACH MaccH 7 NOTPYKEH KyCOK /JbJa
MaccHl .. OnpesenuTh TemlIepaTypy BOAHW { NMoC/Ae Torg, Kak
Jeq pacTas/, ecniy HaganbHAd TeMmepaTtypa BOIOH Obnila paBHa
f;,, a Aapga — (0 °C. ¥YjennHas TemI0Tad MJAABJICHHH JbAA pas-
na g.
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86. KaKoe KOJHYeCTBO BOAH m TIPU TéMneparype £,=20°C
MOXHO 3aMopoauth ucnapegreM M=I00Tr cepHoro sdHpa,
AMeIonIero TeMneparypy L=20 °C, yAeJbHHe TeOJ0eMKOCTh
€,=0,5 Eaa/(r-"C) B TensioTy Hcnapenns ¢,=90 kaa/r (npu
VCIOBHE, 9T0 TEN0Ta Acliapenus Gepercil HCKAIUHTeALHO 32
cyer BoOH)? CuHTaTh TeNnJIOTY HCNapeHHn XpHpa Ae SaBHCALLEA
OT TeMOEPATYPLL.

67. Jlna onpelencuus YREJbHOH TENMJOEMKOCTH HHHKA €,
KYCOK ero Macchl m,=235,6 © narper o TeMneparypu f,=
=89,3 °C u onylieH B JATYHHHR KalOpHMETP. YAelbHAA Tel-
JIOBMKOCTE AaTyHA &,=0,093 xan/{r-°C}, Macca Kanopumerpa
H Memankd m,=100r, Macca sogn m==209,3 r; HauaJbHas
TeMNEeparypa RanopaMerpa H Boaw #,=20,0 “C. Temneparypa
BOAHW B KalOpHMerpe noemckiaack 20 {=27,6 °C. Onpeneantnb
YAGNEHYH TenJoeMKOCThH LMHKA.

68, Jipe MUNKOCTH HarpepalTes B OLHAAKOBHIX coCyJax
OJHUM H TeM JKe 3JIeKTPHYECKHM TOKOM, AJAf 4Hero B KamiuH
COCYH BCTABJAEHH OAHHAKOBME NMPOBOJOYHHE CONPOTHEJIEHHH.
B nepBoM cocyle XHIKOCTB HHarpentack ot £ 10 ¢;. Macca ®u1-
KOCTR B NIEPBOM cocyae M, YAeAbHAR TEMJM0eMKOCTh £, noiudas
TENCEMKOCTh TepBoro cocyaa ;. OnpelenuTs YASIbHY
TEIJIOBMKOCTD XKHIROCTH ¢, HANWTOR BO BTOPOH COCYA, eCIH 32
TO € BpeMA oOHa Harpeaach ori’ 1o t,, NoNHAaA TeI0eMKOCTb
BTOpOro cocyaa €7, a mMacca MKHIKOCTH B HeMm M.

(64 Boza npH colMoneHdH HeoOXOIHMEY NREeIoCTOPOXND-
cTel MoxeT OHITh NepeoXaamiaena 30 Temieparypsi {=—10 °C.
Kakas Macca apaa m obpasyercs a3 M =1 Kr TakoH BOAH, €c1d
GDOCHTH B Hee KYCOUeK A U TeM BH3BaTk 3amep3anue? Ten-
JOEMKOCTE TIEPEOXAaXKACHHOH BOAN CIMTATH He 3aBHCALICH OT
TEeMNEPaTypl d PABHCH TEINIOEMKOCTH OOLITHOH BOAHI.

70. 1 r BONOpOJA, CTOpAA H pEBpallaRCh B BOAY, BLISAAET
34 000 ka1 Terna. CKOBKQ TPaMMOB YIVIA HaJ0 CHeub X474
AHCCOTIHANHMA 1 r BOAK, €CJH M3 BBUIGASIEMOH YTieM TenaoThl
Henosbayerca 50%? YaeabHas Tenjiota cIOpaHHA YT/is PaBHA
7000 gaa/r.

71. B npuGope, npeapasHaueHHOM A4 ONPEICJCHHT MeXa-
HUYeCKOTD 3KRHBAJAEHTA TEIVIOTH, MeiuajKa, cHalXeHHad Jjo-
maTKaMH, BPAITaeTCA BHYTPH HANCJHEHHOTO BOJOA RAJIOPHMET-
pa. Tpense BOAW O CTEHKU KaJODUMETPA BRISLIBACT CHITY, CTPE-
MAIYIOCA BPAINATb KaJOPUMETp B HanDaBJeHHM BPAIUEHHA
mewaJxkd. Ho Bpaluensio €ro npemATCTBYET TPY3 Maccwl 7,
BHCAIOHAHA HA HUTH, NEPEKUHVTOH wepes GiOK U NpHKPEenIeHHOH
K KpHINKe KatopuMeTpa Ha WwkHee paauyca R, [ipa tarow
YCTPOHACTRE MOMEHT CHJIBL TSKECTH IPYysa I10CTOSHEH i NPOTHEO-
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MOJOXKEH N0 BHAKY MOMEHTY CHJ TPEHHS, JeRCTBYIOWIMX I4
CTEHKH KaAODHMETpa CO CTOPOHK MHUIKOCTH., ['py3 npu Bpa-
IAKIeiics MELUATKE He LIafaeT U He NoIIAMaeTcA. Cnpetel T
MexXaHHYeCKHH 3KBHBajgelr E, ecad TeMmepaTypa MOBHICHIACH
na Af mocae Toro, Kak Memaxaka caenata N ofoporor. Macca
BOAK B KajlopuMerpe M, w — €ro BOIANOA 3KBHBATCHT.

72. Kakyio cKOpoCThb U AQKNA MMeTh CBHHLOBas nyas,
gTeOH TIDH yAAPE O CTaNbHYIO NJHTY OHA PACNJIABHJAACE? TeM-
nepatypa nyaH =27 °C,  rtemueparypa  IL1aBJEHHR
(327 °C, yRenbHas TenaoTa |,

I/3BJeHHA CBHHLIA ¢=0 KaJa/T, |
yreabHas TeMLIOEMKOCTL CBHHUA 3 p
¢=10,03 xan/(r"C).

73. Buipasuts B cucreme CIC
TeAOTY (), 3aTpaveHHy0 Ha Ha-
rpesande CBHHUOBOTO IHADHKA
macch m=|0) r Ha (—L)= f 4
=10 °C. ¥zeabHaA TenjaceMxocTb
ceapua ¢ =0,0307 xkan/(r-°C). 1y

@ Ha juarpaume P, V, -
K3o0paxeHHOH Ha pHC. 2, roxa- Pac. 2.
3dHB pAa3dHYHRIE OBDaTHMEE Npo-

IecCH H3MEeHEHHS COCTORAHHR HEKOTOPOR TepMOJIHHAMHYECKOH
cucTeMbl. MI3BECTHO, YTo KOTAA CHCTeMa 1ePeXCAHT H3 COCTOA-
wia /B cocTostHie 2 no nyTH 132, To oHa noviyuaer ;.=

sk Temna ¥ npH sToM cosepuiaer  pafoty  Aia—30 JIK.

1) Kakoe KoaHgecTBo Tenna (. NOJAYUHT CHCTEMa, TIEpe-
XOA% M3 cOCTOAHuRA [ B cocronnue 2 no nyTtH [42, eC/A U3BecT-
HO, UTO NPH 3ITOM OHa coepiiaer pabory A,,,=10 /Hx?

2) Cucteva BO3BpANaeTCH U3 COCTOAHEA 2 B cocroanue /
no nytyd 2. CopeplléHHAs NPU 3IOM HA1 CHCTeMOR BHEINHAH
paGota pasdHa A, =20 /x. Kakoe kKoanuectBo rTenaa @,
DTAACT CHCTEMa B Xoje 3Tore npoitecca?

3) Haity komuuecrsa tein1a Qpq ¥ (g, NOTJOCIAEMEIE CHE-
TeMOH B Ipoieccax {4 H 42, ecqid pa3stoCTh BHYTPEHHHX 3Hep-
refdl U, - Uy=40 D% ).

1} PaBoTy, MpOMARDINWYIC CRCTEMOR, H KOTENECTRO TENME, MOAYSac-
MOC €10, MM 0603RaTaeM vepes A B @ cooreeTCTBCHHO; padoTy e, lipo-
HIROAMMYIO Ha] CHCTOMOB, H EOAM4CCTRO TEMAA, OTAJBACMOE ¢, — 4epe3
A" 7 Q. Ecan 4 ¥ Q —pehHNEHE OTPEUATESILULE, TO STO 02HAYACT, UTO
B INeACTBHTeAbLDCCTE pafioTa NPOM3BOABICH HAY CHCTEMOH R mockeaHAA
otnaer Temso. Ecam e orprEunaresbhHl A' R @7, 10 c¥CTeMa DpoH3BOABT
HOAOKKETEALHY IO patoTy W cii coolmaeTca TOI0KBTENbHOS TENAW.
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75. Ilpu cropankn 12 r Teepaoro yraepofa B YINVIEKHCTRIEA
raz CO, segensercs =97 000 kan, a npa cropannn 28 r
oxucH yraepofa CO swaenserca ;=68 000 xan. Kakoe ko14-
4ecTBO TelJa () BuAeaHI0chk OHW IIPH CTopaMHH 12 r TBepioro
yIaepoja, eciH Ou B pedy/IbTate CropanHa moJAyqalach TONEKO
YHCTas OKHCh YIVIEPORA?

[ipu cropanwu Bogopoga npu 100 °C ¢ ofpasoBanreM
OAROTC MOJIA BOAfHOre napa Bujenserca Q=58 (000 kar,
JIpH KOHAEHCAOKH OJHOTO MO/ BoRgHoro napa npH 100 °C
prjlensiercs Q,=9700 gan. HafTH Teniory o6pa3oBaRasA QOHOTO
MO HHIKOH BOAH { H3 BOAOPOJAA H RHCJOPOAa NPH TOH e
TednepaType.

77. Ilpd noAHOM CropaHMH MOJIA METana B YIVIEKBCIOTY H
BORY Boaensercs (=887 kIx. [Ipn cOpascBanHy H3 3/1eMeH-
TOB MOJIH BOIW Boneasiercd (F,=287 KK, a OpH nonHoM
cropadHk  yriepopa c obpasopanHes woda CO, Bhiieasercs
Teto Qy=407 k/lx. Onpesenuts Temnotry @ ofpasoBanng
MOJIS METaHa H3 TBEepIOro YIrJAepoia H rasoodpa3Horo Bo-
AcpoJa.

78. CornacHo 3akony XOynf BHYTPEHHSA 3HEPTHA Hie-
aJLHOTO Ta3a 3aBHCUT TOMBKO OT €T0 TeMnepaTypPH H He 33BH-
CHT OT jaBaeHHsa, [loabp3ysch 3THM H ypaBHeHWeM Kmanefipo-
Ha, NOKa3aTb, YTO 3HTAJAbNHA [=={/+PV vaeansHoro rasa ne
33BHCHT OT A&BJieHHs, a ABJAeTca HVHKUAEHE TOJIBKO €ro TEM-
nepaTypH.

JICKd34Th, YTO €C1H HAYANLHBE U KOHEYHbIE NMPOAYKTL
PEaKIHH fBJAAWOTCH HACAJBIIMMH Ta3amy, TO 1) TelnioBol -
(*eKT peakliHH NPH NOCTOTHHOM 0ObeMe He 3aBIHCHT OT o6Lemon
rasoB A0CJAe peakuHH, 2) TeioBol >fpexkr peakudd NpH No-
CTORHHOM JABMEHHH He 32BHCHT OT JaBJAeHHH rasos.

PaccMaTpyBas BO3AYX KaK MIeadbHHH ras, MOKasarsb,
YTO NMPH HarpeBaHHH BO3AYXd, HAXOIAILLETOCS B KOMHATE, €ro
BHYTPEHHSAH SHEPrHA He H3MEHSeTCA, €IH TOJAbKO BHelnHee
JaBjAeHNe OCTAeTCsl TNOCTOSHEBIM.

81. B koMHaTe B Teueklie HEKOTOROIO BpesMeHd Obll BKAK-
YeH HArpeBaT&Ib. [IpH 9TOM TeMIepaTypa BO3/1YXa IMONHAACh
OT !, 00 {3, JHaBIeHHE Ke €ro He N3MEeNHJI0Ch H OCTaJ0Ch Pab-
IbIM JaB/JeHHIC BHe 3ZaHMsA, CunTas BO3LYX HIEaIbHNM Ta-
30M, HAATH KOJHUECTRO TeNJa {, KOTOpoe MOLLIC HA VBeAHue-
HHE BHYTPEHHEH 3HepTHH BO3AYXa, HAXONAWEIOCA B KOMHATE,

82. Monb uIealbHOIO Ta3a H30TEPMHUECKH pacliHpseTcs
(HaH coxumaetcsa) oT ofbeMa V; o ofvema V. Onpeneasts co-
BepilaeMyl0 HM pafoTy- A H KQJaMYecTBo Temna @, coofinennoe
rasy.
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83. OnpegenuTs KoauyecTso Termna @', BHISIRIOMICECH NPH
H3OTEPMHYECKOM CXATHH m==7 T a30T4, €CcJaH 1IPH 3TCH Jame:
Hite€ Ta3a noBbOuaeTcA B n=>00 pas. Onpepenuts Takke paloTy
A, KOTopyI0 HaJlo 3aTPaTHTh Ha 310 CXa(ke, TeMneparypa rasa
=27 °C.

84, HaliTn mexanuuecKHB SKpHBaJEHT Tenna, 20af, 4To
aaa posayxa ¢p—0,237 kan/(r -°C) u y=¢pfc,—1,41. OTHOCR-
TEILHAT MOJEKYASpHAN wacca Bo3nyxa p=28,84.

TloJHTponHYeCKHM  HDPOIlECCOM  11asbIBAETCH  TPOLECE,
HPONCXOAAIIHME ¢ NOCTOANLOH TenmoeMkucTn (. Kpnbas,
y30Cpakamwuias DONHTPONHYECKIH NpoUece, HA3WBAaeTCH NOMH-
Tponof. HaliTH ypaBHEHHE NOAUTPONH 05 WAATLHOTO Fasd,
TeNNOeMKOCT Cyy KOTOPOTO lie 3a8MCHT OT TeMnepatypul, Pac-
cMOTpeTh uacTiibie ciIvuad: 1) C=Cy, 2) C=Cp, 3) €0,
4) (=00,

[Ipr Kakux 3HAveHIHHSX nNoKaszarTead I[OJHTPONH 7
HISANBHLH Ta3 HArpeBaeTCA [PH CKATHH, 8 MpH  KakKux
OXJdMIaeTCA?

[} Harpepaerca HH oxaaxRaercq HIeafblb a3, ec-
JH OH pacluRpsAeTcs 1o 3akoHy PVi=const? 2) Kakosa era mMo-
JAAPHAA TEILTOEMKOCTR TIPH 3TOM lipoiecce?

_ PeminTb npeapiAyHiyio 3azady Af8 MACANLHOTO Tasa,
paclUHp A0WETocH no 3akoHy PV = const.

89. IlpH HeKOTOPOM NOJHTpoIHTECKOM npoliecce IEJIH
ORLT CXAT OT HauaghHoro o0beMa B 4 /1 Ao KoHegHoro ofhema
B 1 a. lasaeuse npu 3T0M BO3-
pociio ot | o 8 atm. HaftH o
TentacéMRocTE € BCet MaccH
I&IKA, €CHH ero HayalbHasn
TeMieparypa 6ui1a 300 K- |

00. BuUHCAHTL MOJADHYIO
TCMLTOEMKOCTh HACAIbHOIO Ta-
3a DAA npouecca, B KOTOPOM
AaB/jeHie £ OpPollOPUHOHAIBHO
obvemy V. Tenncemkocts (.
ra3a tie 3asHCHT OT TeMnepa-

TYPH.
9t. Ha gHarpaume P, V
(pHC. 3) uepes npPOHIDOJBHYIO Puc. 3,

TOUKY A npoBeseHa HcTep'a

TT v annabuta SS 418 HieadbHOTO raza, Temnmoevkoerh Oy
KOTOPOTO HE 3aBHCHT OT 1ewnepaTypk. [loRazaTe, 410 MOSHT-
pone, NpoxoiRuicl qepes A ¢ Jexailell B 32WTPHXOBAHHOH
00.;1acT#, COOTBETCTBYUT OTPHUATEILHAN  TENJOEMKOCTb, A
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TOJIHTPONE B HE3aINTPHXOBAHHOR OGIACTH — IOJOKHUTENBLHAR
TENNOEMKQCTbD.

92. Haitu ypaBHeHEe mnpolecca AJAS HAeaAbHOIo rasa,
IPH KOTOPOM TENJIOEMKOCTE I'a3a MeHAETCHA C TENNEPATYPOH 1o
zakony {=aT, rae « — nocrosHHad.

93. CocTostne HALANBHOTO Ia3a H3MEHAETCA N0 NOAKTPOIE
P=FkV. Hahtn pabotTy, coBepmaemylc MOJEM ra3a npa NoBH-
HICHYR €Te TeMnepaTtypw oT 1: 1o T,.

Monp MIeanbHoro raza HarpeeraloT B UHJAHHAPE Noj
NOpIUHEM, YIEPXKHBAEMBLIM B HOJOMEHAM DaBHOBECHA NPYXKH-
HOH, MOAYHHAKOIIEHCR 3aKoHY ['yka (puc. 4). CTeHKH ODHIHHApa
H [oplleHb afBalatHueckue, a jJHO MPOROJIHT Tenmyo. Hamaasp-
HbIA 00BeM rasa Vy, IpH KOTOPOM NP YKHAS He 1edhopMUpOBaKa,
nogolpau 7ak, gr0 Py St*=EV,, rae Py — HapyxRHCe aTMocdep-
HOe JABJA€HAS, S — MiociaAbk nopimHA, £ — Kopduuuenr
VIPYrocTd NpY>XHHW. HalTH TennoeMkocTh rasa AJaf STOrO
pouecca. 7
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PEec. 4. Pre. 5,

BokoBwe cTenkn upaERApa AC w 8D, ero kpoiiuka CD
W nopieHs MN caelaln 43 MaTepHala, He NPOBOAAlLEro Ted-
a0 (pxc. 8). Hro AB nmpoeonur 1enno. [Topmens MN wMoxer
ABHTAThCA B URMHEIpe Ges TpeHnd. CpepXxy H CHH3Y NOpiIHA
HaXOIHTCSH MO QAHOMY MOJW OAHOTO H TOI'D XK€ HI€aJNBHOTIO rasa
C MOAHPHONH TENTOEMKOCTHIO NpH NocTosagoM obbene 'y B no-
Ka3ateneM afHalate y. [lepBRifi ra3 B HmxHed 9acTH RAJIMHAPA
KBA3HCTATHISCKH RarpeBaloT (HAH OX.1a¥JA310T), BCHEACTBHE
yero nopiuens MAN nepememnaerca. BLipasnTb TennoeMKoOCTb
nepporo rasza C, DNpAa TakoMm Mpomecce yepes obhemMm Ta-
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soB V; u V., UeMy paBHa NDH 3TOM TEITOEMKOCTb BTODOIO
raza { .’

96, Kax U3MEHHTCA OTBET UpeAbinyIneR 3aJ49H, eC.TH BepX-
Mo KpRIUKY (D caemaTe TenioNpoBOIANieA, a TeMIepaTypy
rasa B BEPXHEH YacTH UWJIHHAPA TOIEPXKHBATL NIOCTCAHHOH?

07, BuuHCIHTE padoTy OIHOTO MOAA HAeAJbHCTO rasa B
NOMHTPONHYECKOM IpoUecce, ecyii 00heM ra3a H3MeHseTcs oT
HAuYaALIIOro sHauenmd V, 10 KodeuHoro agaueHud V..

98. IlyrenM npeaeabnoro nepexojaa n—-1 noJyuyHTk H3 OTBeE-
Ta NpenbAVvIeR 3a1aud BbipaxKeHHe 14 paGoThl HACAJBHOTO
raza {IpH H3CTEPMHYECKOM Ilpouecce.

99. Hahtu wu3MeHeHHe BHyTpenHed aHeprud AU waccH
a30Ta [IPH ero KBA3HCTATHYECKOM a/(Ha0aTHUeCKOM PACILKEPeARH
ot ofwema V=10 1, 3aHuMaeMOro npH HOPMAJILHOM JABJEHHH
P, no ofbema V,=320 1.

100. HaiTH H3MeHeHHe BHYTDeHHeA smepruH Al mwounA
HACANBHOTC OJHOATCMHOIO Tasa, U300apHUYECKH pPACLIHPHBIIE-
rocd ot ofweMa V;=10 a1 po obbera V=20 &1 IpH NaBACHHEH
P=5 atu.

101. Kakoce goguuecTBO Tera § norpebyerca Ha Harpepa-
HHe | M® Boziyxa or O jgo | °C npH nocToAHEOM OObeMe H
nagajJbHoM  gasdedds P =760 mM pT. ct.? IlnorHocts BO3-
HyXa NpH HOPMAALHEIX YCOIOBHSX Ppa=0,00129 rfems, cp—
=0,237 kaa/{r-C), y=cpfc,—1,41.

102, Peinute npeiniyvinyio 25134y B NPEINOGJOMKEHHH, UTO
pa3AyXx Harpesaerca Be oT 0 1o ! °C, a ot 91 10 92 *C.

103. Kakoe KoJHUeCTRO Teina {J HYKHO CCOOIIHTE 75 T BO-
ASUHEX 0apoB, gTofu Harperh HX oT 100 go 250 °C npu oocToAH-
HOM OfbeMmer

I04. 1 »* pogcpeaa npH 0 °C HaxoalTea B LHAKHIPHUECKOM
COCYle, 3AaKPLEITOM CBEPXY AErKOCKOALIALIHM 1IEBECOMBIM NOPHI-
HeM. ATmocdepHoe gaB.erHe 730 MM pT. cT. KiakKoe KoanvecT-
Bo TeiLia Q norpefyeTca ila narpesaHue sopopoia Ao 300 “C?

105. Cueurano m—=4,032 r Bojopoda ¢ m, =32 T KHLIO-
pona. Mx vyaersHwe Temaoemyoetd cp=3,50 kaa/(r-"C) wm
oy =218 xan/(r-"C). OnpeaennTs yMCHbLICHHE BHYTpPEHHeCH
sHeprik AL/ 370oH CcMeCH TNPH OXJIaXAEHHH ee Ha Af=20"C
NpH NeCToAlNON ofbeme. Jlna oboux rases y—= 1,40,

106. B oOpeme V, apr temneparype {=0°C coaepxvres
v MO Bolopoaa H v/2 modef Kueaopoaa. HalTH shpaxenye
s MAKCHMANLHOTO JapJeliHg £, npH TOH e TeMmMnepatype
BOASHOTO Napa, NOJIYIEHHOr) NPH B3PHEBE CMECH, eCJIH MoJIAp-
Haf TEIJICEMKOCTh BoIgunTo napa £, a Monspyas Temnora ob-
Pa30BAHHA BOJAH K3 KHCJOPOJAA H Bojoposa Q7
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107. [Ba TennoH301HPOBAHHLX cocyla c ofbeMamMu V,=
=1 a1 u V,=3 1 coeannenn TpyOKo& ¢ KpaHoM. JIo OTKpHTHS
KPaR4 B NEPBOM COCYAE CONEPHANCA 30T NOA AaBiaeAHeM P, =<
=0,5 arM nmpu remneparype {,=0°C, a B0 BTOPOM — apron
fox AaBJcHREeM FP,=1,5 at™ npH TeMneparype =100 °C,
Onpegenurs, KakKue AaB/eHHE H TeMlepatypa yCTaHOBATCH B
CMecH _ra3oB, €C/If OTKPHTb KpaH.

[Tokasats, 4yro 3aKoH JlaakToHa AR CMecH razos,
HMSIOIIAX OAWHAKOBoE 3HauyeHHe y=Cp/Cy H XHMHYECKH ILie
pearHpyIoOIMX APYT € APYFOM, €CTh CAGACTBHE 3aKOHA COXpa-
HEHHS 3HEepTHH.

109. OupeneqHTs yASTBHYIO TEILIOEMKOCTh ¢, cMechH 50%
no Becy BOAOPCAA H TENHA, 3aK/0R¢HHOA B obbeme V=] a
npe Temnepatype 27 “C B aapaeunn P—800 mM pT. c1. Mo-
nAPpHEE TeN0eMKOCTH Bopopoma H, Cyp =5 xaaf(monn -°C)
H reaun Cyy=3 Kaa/(mons -“C),

110. TTpy HeKGTOpPHX YGIOBHAX &% MoJexya Bozopona
JHCCOLHHPOREHO Ha aTOMH. HaRTH MOJHPHVIO TEI0eMKOCThH
Cy 3Toro rasa npu =25, Monapuee Ten10eMKOCTH atomap-
Horo Bogopoaa Cy,=2,%4 raa/(Mois -“C), MOJEKYIApPHOTO
popopoaa Cy.~4,%9 Kaa/(Monb -°C).

111. Kakoe xopauuecTso Temia Q' oTAaer MOJb OZHOATOM-
HOIO HIeaJbHOTC Trasa {IpH ero HsoldpHuecKoMm ofpaTHMOM
OXJIAXNEHHH, €CJH8 Ha QKaTve I'a3a B XOIe 3Toro npoilecca 3a-
TpayeHa pafora A =10 Ix?

112. Kaxoe xoaryecTBo T4 § noTpefoBantoch NOJBECTH
K MOJIO0 OLHOATOMHOIC rasa npH# erc uaobapudeckoM obpati-

MOM HalDEsaHHHd, ecaH B Npo-
}° 118CCEe HArPeBaTlsA Tas COBEPIUN.]
3 ? BHELWAIOWO pabory A =10 JIx?
{13. Kakoe Koiit4ecTao Ten-
J4 Q oT3aeF MO.1b O I0aTOMHOIO
HIea1bROTO la3a HPH €ro H3o-
Py f—m e - 4 Oapu9ecKoM 00PaTHMOM OX.J1a3K-

Pl { AeHHH OT Temnepatypw Ty ko

I TeMneparypal T, ecnum Ha

| CXHKaThe Tasza B XOle 3TOro

' npouecca sarpadena pabora
1/ % =12 Mw?

Phe. 6. 114, Moab naeanpHoOrU rasa

C MOAAPHOH  TENI0EMKOCTLIO

Cy=%,R Tpu paza o0paTHMO TEPEBOAUTCH H3 cocTosHHR [
B COCTORHEME 2 B pesy.bTaTe I009epelilors BHNOMHEHHS Tpex
PaziHYHLX TePMOJHHAMHYECKHX npoueccos: [JZ2, 142 n [2
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(prc. 6). HahTh KomnvectBa Tenna Qra., Q4 ¥ Qg NOAYuae-
MBIE [A30M B XOJE KAKIOTO H3 3THX npoueccoB. HafiTh Moasp-
AYIO TeL1oeMKOCTh (), rasa L4 npouecca /2, Bee pesyabTarnl
BHIP33HTL YEPE3 Tas’oBYK) NMOCTOAHHYO R # tewneparypy T,
ra3a B COCTOSHHH [.

115. B cocype emroctelo V=107 HaXOAHTCH KHAGTOPOX
O, nox nasaenued Py=1 atd.Crenkl cocyaa MOTyT BEACDXATE
Jasjaenne go P,=I10 atv. KaKoe MakcHMasibHOe KOJHIECTBO
Tenaa @ MOXHO CoOOLIHTL rasy?

Bozayx, vaxonaluufics B TPy6xe «BO3NYWHOTG OTHH-
Ba» NpH Temneparype §;=17°C, noxapepraerca aguabaTHOMY
CHMATHIO OT AaBaexdsa P,=1 atM 70 pasaeHHa P,=10 amu.
Hafrrd TeMnepaTypy BO3AYXa MOCAE CHATHA, eCAH OTHOLWEHHE
v=Cp/C, 114 BO3aYXa paBno !,4. CYHTaTh MPHMEHHMEM YPas-
HeHHe ajaHadaTel. €Bo3aylUHHM OTHHBOM® HA3HBaeTcHd 3aKpH-
THH C OIHOTO KOHIIA UHAMHAD C TOACTHMH 3 HabaTHYECKHMH
CTEHKaMH, BHYTPb KOTOPOI0 MOXKHO OBCTPO BABHIATE OPLLUEHE
M TaKHM NTYTEM BOCTLIaMERAThL Mapkl a3Hpa, NORMemaBRHe K
BO3AYXY. (BMecTo adupa MOXKHO BIATL KYCOUEK NHPOKCHAHHO-
BOH B&Thl, NMOJIOXKEHHEH Ha AHO LHIHHAPA HIH IDHKPeNIeHuI
K NOPIIHIO.)

O6nheM BO3TYXa, Haxoaaulerocs B TpyOKe ¢BO3AyiM-
HOTO orHHBa:, yMeHbwaercs B 10 pas. Ha#ite temmepatypy
BO3NYX& ToCJa€ YMEHbIUeHWA ero obbeMa, ec/ld HawanbHas
1emeparypa  Bosayxa Gwa  17°C. (O™,  npeasiiyimylo
334a9y.)

118. HafAry agnabaTHueckuil MOAYIL OOLEMHOTO CXHATHA
HaeasbHoro rasg K,,= -V {dP/0V),, i cpaBliHTb €ro ¢ H3o-
TEPMHYECKHM MOAYJIeM O0ODeMHOTr0 CXatua Kp=-—V (6P/3V);.
(Cu. 33339y 39.)

119, Yemy pabBHO otHOWweHHe v= C,/C ana aprona, ecay
npy HarperahuHd | kr aproda #a 2 °C npu oocTOsHHOM A4BTe-
HHE 760 mu1 pT. oT. Tpebyercs 250 Kas, 2 IPpH OXTaxAEHHH ero
ot 100 a0 0°C npu zapaeHin 10 aTw B nocTONHHOM obbeMe b
Bujeaserca 500 kaa?

120. Has aprona oTRQWenue y~Cp/Cy=1,68. Onpeenurs
AaBJaeHHe P;, nonyuHBIICECH Nocse ajdabaTHYeCKOro pacilnpe-
Hiisl 3TOro rasa or conema V,—1 1 20 obbema V.,~2 a, ecin
KauadbHoe Xapdaenune P =1 aru.

121, Jlnas onpepeienur y=Cp/Cy HHOTAA NPHMEHAETCH
CIeAYIOLIHA Merol. OnpefeleHHOe KOJHHUECTBO rasa, Hauanb-
nafd TeMneparypa, o0neM H AapieHHe KOTOPOro COOTBETCTBEHHO
paBHbl §,, Vo B P,, narpeBaercs nAaTHHOBOH NPOBOJOKCH, ye-
pe3 KOTOPYIO NPOXOAHT 3eKTpHUECKHE TOK B TeUeHHe Qmpeéne-
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JEHHOTO BPEMEHH: OfRH DAa3 MPH NCCTORHHOM odbeMe, npuueM
ras JOCTUTAET TeMnepaTypH # H JaBaeHHsa P, (o0wveM V),
Apyrofi pa3 nMpH TOCTOANHOM AaBaEHHE, [DHUEM TeMneparypa
CTAHOBHTCA PaBHOH 1,5, a ofreM V; (naBnense FP.}. [lokazars,
YTo
_(Pr—Pp V¥
V= Wa=VoP,

122, Hn= onpenenenns Cp/Cy MeToROM Knemana — Jlesop-
Ma (puc. 7) B cocyA A uepe2 KpaH B narueralwr ras, wrobu Aap-
JicHHe B HeM P, Oh0 HeCKOJAbKO BHAlie aTMocdepHOro. 3aTeM

£ §
% —

Pac. 7.

6ucrpo oTKpuBaloT Kpal €. [Ipx stoM ras pacnikpaercs agua-
GaTHIeCKH JI0 aTMOCDEPHONC AaBneHEA P,. llepes HekgTOpOE
BpeM#, KOr1a r'a3 B ¢OCYIe NPHMET ClIOBA TEMIIEpaTypy KOMHa-
TH, RABJEHHE ero craneT P,. Ha ocHOBAHHM 3THX AAHIHX HaH-
T# BHpakenue 1as y=Cp/C,.

123. HaA onpele/eHHA OTHOLIEHHMA YASILHHX TeICEMEKO-
CTe#l Cp ¥ ¢, ra3a HAMEepKIH nepHol T; MaqauXx KonebaHHr pTyTH
B U-o0pa3Hof CTeKMTAHHON TPYOKe ¢ He3aMmasHHBLIMH KOHILAMH.
[ocaie 317010 Ha offie BeTBH TPYOKH OLUITH BaCaXKeHW DOnIIHE
OAMHAKOBHE NOAHE CTERASHIINE 10aph ¢ HCCAEAYEMbIM Ta30oM,
BCJIENCTBHE 9€TO DepHoR KonebaHHH H3IMEHNWICH H CTajd pas-
HeM T 3. CunTan npouecce CaTHA W paspexeHns raia B Iapax
azuabaTHuecKHM, BHBecTH (GOPMyay A y=cCpic.. OObeM
Kaxoro mapa papes V cM?, haBaeHHe ra3a B HEX B COCTOAHHH
NOKOA it CM DT. CT., a MLIOWANL NONEPeYHOro CeyeHHsA TPYOKu
S cm?. O6bemoM He3aMONAEeHHOM 9acTH TPYOKH MOXKHO npered-
peub_II0 cpaBHeHHIO ¢ ofbemom liapa V.

Jna noayvyeHHA rasoB NpH CBepXSLICOKHX Temilepa-
Typax M JABJAEHHHX WHOLAA [MPHMEHAETCAd YCTAHOBKA, COCTOA-
AN W3 3aKPLITOrO ¢ OMHOTO KOHUA UHAHHAPA-CTBOMA H NMOPLI-
HA-NY/4, BJETAOMEA B [HJAHHAD C OTKPHTOH CTOPOHM. llipu
xopomieh o6paboTKe CTBOJIA H NyNH yaaercA AOOHTBCA MaJsoH
YTeYKH I'a3a uepes 3a30p. baaroRaps o4eEl BLCOKHM TeMaepa-
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TYpaM CRALHO CXKETHE ['a3H B 3THX YCIOBAAX €0I€ MOXKEG CYH-
TaTh HAeaAbHhIMH, OlieHHTh BepXHHA npeaen teMiepatypa T,
NaB1eHHA F H INIOTHOCTH p aproHe, AOABEPrHYTON CXKATHIO B
TAROH YCTAHOBKE, €CAH NYJAA Macehl #1= 100 I BJjIeTaeT B CcTBOJ,
uMetomHA obbex V=200 cM?, ¢ nawaabHOR CKOPOCTLID U=
~=250 m/c. Haganbume TemMmepaTypa H JAaBJICHHE COOTBETCT-
Bepto paBHb T,=300 K u P;=1 am,

125. 1 H3MEDEHHH TENJOEMKOCTH [asza RCC/elyeMui
HATPETHH T'a3 3aCTaBAMOT NDOTEHATh Yepes CIHPaAbHYIO Me-
TaJAAHYECKYIO TPYOKY (3MEEBHK), ONYLIEHHYI) B BOZY KaJQpH-
mwerpa. Ha oanoM KoRUe 3MeeBHKa NONIEPXKHBAIOT NOCTOAH-
HWMU JaBnedde Py B temneparypy T,. Ha Buxoge sMeesHKa noj-
JEPMABAOT AaBNeine P, H HaMEpAIOT TeMneparypy rasa T,.
[To NOBHINERHIO TEMNEPATYPH BOJN B KAJMOPHMETPE MOMKHO
ONpPeAEAHTh KOJMYECTBO Tensia, OTAaRHoe rasoM. Pasnenus
NONYIeHHYIO BeIHYHRY Ha TNOHHKeHHE TeMIepaTypH E Ha YHc-
JI0 MOAER NpoleAmero ra3a, HakAeM ero MIAPRAYIO TeIIoEM-
KOCTL., Kaxas TeIVIOEMKOCTE H3MEpHeTCH TAKHM MEeTOJOM?

126. B AnunHoi BepTHKAJNLHON LHJIHHAPHUECKOH TpyOKe,
3aKPHITOR C HHXHErO KQHUA, MOXeT XOAHTh (ea TPeHHS Inop-
fieHb, Macca M KOToporo BeAHKa Mo CPABHEHHIO ¢ MACCON I'ala,
JAKJIOUEKHOTO BHYTPH TpyOKH. B nomoXeHHd paBHOBECHS
PaCCTOAHHE MEXAY TOPLiHeM K AHOM TPYOKH paBHO f,. Onpege-
JUTL TePHOR ManihX Kodefauu#, KoTopble BOZHUKHVT NPH OT-
KJQHCEHH HOPLIAS M3 NOJIOKEHHS PaBHOBECHHA, B NPelloioxe-
HMH, YTO OHH ABIRIOTCHE H3QTEPMHRECKAMH, 2 ra3 HACANLHLIM,
[ln1omals nonepeyHoro CeueHHa TPYOKH pasHa S, HOpMaJbHO
atmocteproe aariende P, PaccMoTperh npesenbHHA cyvaf,
xorja P,=0,

127. Pemyrs npempaviiylo 3agauy B NPeNHOTOXEHRH, 9TO
Konebanua — agMabaTHuecKHe., ByaeT MM cKasnBaTLCs Ha pe-
3YNbTaTe 3aBACHMOCTb MNOKasateas aapabaTil Y AJA rasa or
TEMNEPATy PP

128. [iBa 6annona ¢ obvemami V,; K V., HanodHEHBHE pa3-
HHMU Td3amMH, coefHHeHH UHIHEIDHUECKoH TPYOOR ¢ IIonLanso
ONEPEYHOro ceuelus, pasHoi S. B Tpyfe HaXoguTCs MopIDeHs
Maces! M. B nosioskeHHH parHOBECHA JaBJeHHE rasos MO 0BeHM
CTOpoHAM MOPIIHA OAHRAKOBO ¥ PaBHO £,. HaATd nepuox =
Manbix KoaeHaHul, KOTOphie BORHHKHYT IPH OTKJIOHEHHH [opLl-
Hl M3 NON0XKEHHA PABHOBECHA B NPEANOAOXKEHHH, ITO NPOULC
CXATHA H paclIMpeHHH rasop afwabatuzeckui, llokasatenn
afaGaT JAA a30B PABHH COUTBETCTBERHO Y, H 7. OObneMoM
TpYSHL MO CPABHEHHIO ¢ 00neMaMr V, u V, npenelipeur, Tpeune
MEMAY MNopUiHeM M cTeHKaMM TPYOH HE YUHTHBATS.
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129. Mneanvunift raz naxoquTes 8 31aCTHYHOH aamaGaTrye-
cKOfi ofoniouKe R AaphaeHHeM £y, HMes Temieparypy Ty
Onpezeanrs TeMaoepatypy rasa T, KOTOPas YCTaAHOBHTCH NOC-
Je TOTo, KaK BHelllHee JaBJeHnWe Ha ra3 CKaykooGpasHo H3aMe-
HUTCA A0 BeAH9HHH P,. CpaBHATL H3MEHEeHHe TeMNepaTypH B
ITOM ITPOILECCe ¢ H3MEHEHHEM €€, KOTOPOoe NOAYYHIOCH OH, eCJiH
6ur annabaTHuUECKHE nponecc mpoXogwsd KBa3HCTAaTHTGECKH.

130. BrpasuTh nokasarets agAaaGaT 9 CMECH HECKOILKHX
HleaThHHX Ta30B "epe3 MoKasatead anHalarT 9y, ¥z, ... H
napuMdajeibe 1aBaeHus P,, P, ... 3THX Taigs.

¥ Kas3aHHe BocnodbicBaThesl BHpaxX€HMEM 1758 BRAY-
TpeHHeH SHEpPruM HAeanbiore rasza U =PV/(y--1).

131. Jsyxcrynenvarnit Komnpeccop aiHalaTHYECKH H RBa-
AHCTATHUECKH CIKHMAET HEKOTOPOC KOJHUECTBO MJIeAJbHOrQ
rasa, Terni10eMKoCTH RoToporo Cp M ), He 3aBHCAT OT TeMiepa-
TYPH. CHa9aaa ra3 ¢AHMaeTcs oT JaBneHHS Py 10 NPOMEXyTOR-
HOTO JAABJ€HHA P,. 3aTeM CKaTHH ras npH NOCTOAHHOM XaB-
ACHHH P; 0XAaXJaeTca R0 Haua bHOH Tennepartypu 7,. Hako-
Hei, Ta3 CXEMACTCHi 0 OKOHYATeILHOITO AaBideHHA P,. [lpm
KaKoM 3HAYeHHHK NPOMEXYTOUHOTO NabBieHKR P; nonnas pa
GOTa KOMNPeccopa MHHHMANBHA H ueMy OHa pasHa? [laBieHHd
Py Py, a TaKe HauanbHuE# ofbeM rasa Vy CUHTAIOTCS 33 aH-
HNMH. KaK ¢BA3aHa MuHHMainHan paboTa A,,,, ¢ padoToi A,
KOTOP YO RaZo 6ul10o OBl 3aTpaTHTE Ha CHaTHe rasa Jo Toro e
AABJICHHEA P, NpHMENSH OJHOCTYNeHUATLH KoMrnpeccop? Haf-
TH 3Ty CBfi3b ANA TeaMs ¥ BO3AYXa, ecoH Po=1 atm, P,—
=20 arm.

132. Ipvxcrynenqathii Komnpeccop aIHa0aTHYECKH H XBa-
HCTATHYMECKH CHUMAET I'eKOTOpPOe KOAHYECTRO HAeaIbHOTO
rasa, TENAQeMKOCTH KoTtopore Cp H (O, He 3aBHCAT OT TeMIiepa-
Typei. CHauana ras cxaidaetcs of ofbeMa Vi X0 NPOMEKYTOUHO-
ro ofrema V,. 3atem cxaTwiii raz npu nocroAHHoM obveme Vi
OXAAWTACTCH 10 HaydTbHOH TeMmepaTyph 14, [locae 210r0 ras
cxumaeTe® 10 o6BpeMa V,. [Ip KaKoM 3HAYEHHH NPOMEXYTOY-
Horo ofiteMda V| noanan paboTa KOMIpeccopa MHHHMalbHA H
neMy oHa papHa? O0nemul Vi, 1 Vs, a TaKK@ HAYAJIBIIOS JaB.1eHHe
P, cunraioTed 3aJaAiNyu. Kak cBs3iaHa MHHHMaabHan pabora
A e € paboTol Ay, KOTODYIO HAN0 OHJI0 66 3aTPETKTh, STOOH
TPOH3BECTH TAKOR XE CKaTHE ra3a ¢ MoMOUILI0 CJROCTYNeHYa-
TOro KoMnpeccopa? HafTv 3Ty cBA3b 314 aproia H asora, eclH
";(;-!V2:50.

133. 3emHana aTMocjepa HATPESaeTCA B OCWOBHOM OT KOH-
TaKTa C 3eMHON NOREPXHOCTHIO, NOTJAGHIAIONIEH SHEPTHIO CuI-
HeYyHOro H3nyueHHa. Ecnu TeMmmeparypa BO3AYXA AOCTATOYHO
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OuicTpo yOBIBAET ¢ BHCOTOH, TO Harperne MacCH BO3ZYXa GyayT
NoAHUMAaTLCA BBEpX, afHa0ATAYECKH PACITHPAACH H OXAaXKAa-
ACH NIPH 5TOM, 210 NPHBOAUT K KOHBEKiIMH H CBA3AHHOMY C Hefl
HapYINEHHIO MEXaHHYeCKOH YCTOAIABOCTH atmocdepnl. Karopo
no>XHO OHITh MaXCHMA/JbHOE 3HAYeHHe TEMTEpaTYpPHOro rpa-
ARenTa atTMochepECOro BO3AYXA, 9TOOH OH MOT HAXOXHUTBCSA B YC-
TORYWBOM MEXaHH4eCKOM DaBHOBeCHH!? BianAHHe BJIAXKHOCTH
BO3AYXA HE YYHTHBATh. AGCOMIOTHYIO TEMIEPATYPY BO3AYXa Y
seMmHOH MOBEPXHOCTH NPHIATh paBnol T =273 K,

134, HafiTy 3aK0R H3MeHEeHH R JaBaeHus BO3AyX4 ¢ BHCOTOR
B NpEANO/ 0XKEHHH, 9TO TEMNEPATYpa BO3AYXa PABEOMEPHO hO-
HHIKAETCA C BHCOTOH, TAK YTO TEMNEepaTYPHHA TPBAHEHT INo-
CTOSHeH K paBeR -—g. Hakry Tagme napreHue BO3IyXa KdK
GYBKUHIO TeMnepaTypH. [loNyRaTE oTciona Gopuyae AI1A [pe-
JEJHHOTO CNydan H30TepMAYecKoR amvooepw {2=0).

135. Kakoea On41a Onl BBICOTA 3eMHOH aTMOChepE!, €CIH OHR
TEMNEPATYPHNA TRaiuenT ee Ol NOCTOSHEeH H paBeH —a?
BrIgscJIHTD 3TY BHCCTY AJAAl SACTHOIO Cliyyasn 3H30aTHYECEOTO
pacciaoeHHs aTmocdepn, npeanofarad, 9ro TeMnepatTypa BO3-
Ayxa ¥ 3emmofi moBepxnocTH T,=273 K.

136. Ucxenn ua nepeoro Havana TepMORMHAMHKM, HaHTH
pasrocTb Temiacemkoctel Op— Cp a8 mofore QUAHYECKH Ol-
HOPOAHOTO H H30TPOMHOro BelmecTBa. [Ipeancaaraercs, 4to Hs-
RECTHO YpaBHeHue cocTosinuA f{P, V, T)=0, a TakxKe 3aBucn-
MOCTh BHYTPEHHEH 3HEpPTHH T&TA OT TeMnepaTypel H ofnema:
U=U(T, V). (Cm. Taicke 3agawu 146, 147, 182, 231.)

137. Hokasath, 4ro aaxalaTvuecKasi H H30TE€DPMHUECKAA
CKHAMAEMOCTH (pH3HYECKH OJJHOPOAHOTO K HIOTPOTAOMD BelecT-
Ba CBA3aHH COCTHOHICHHEM

1qavy 11 oy
¥V \aP ax — ¥ ¥ ﬂP)T‘
rae vy =CpfCy. [Tokazath, 2T0 370 ConTHOLLEHHE SBASETCH Ce)
CTEMEM TOMBKO NEpBOTD HAYANA TEDMOAHHAMHKH H QYHKIIHO-
HaJbHOA 3aBMcumocTH Mexay P, V u T (ypaBHeHKA cacros-
HHA).
138, IlpuHpman, 910 npolécc pacHpOCTPaHEHHS 3BYKa B

BO3AYXE HIOTEpPMHUECKnit, HEIOTOH nonyaan caeayiouwyio gop-
-MYJY AJ5 CKODOCTH 3BYKA!

v==} Plp,

rie P — hpamjenne, p — MIOTHOCTE BO3AyXa. 3ra dopMyna
AZBAM3 COHILIKOM Majkie 3R39eAHA 2149 0. Jlanaac npHeT, uTo
NpoIeCe PacNPOCTPAHCHHA 3BYKA B BO3AYXE afHalaTHUecKHI,
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H MOJAYYHI COTIaCYIMYIocH ¢ ohbiToM (PopMyay
U=y vEPip,

rze =CpfCy. OORACHHTL XauecTPEERO, NOYEMY CKOPQCTE 3DY-
Ka 1o dopMyae Jlannaca Sonelle, ged 1o ¢opMyie Heorona,
B mectax cXarTHA BO3LYX HArpesacTCf, BCICHCTBHE HAr0 €ro
¥OPYrocTh MO €PABHEHHIO C YNPVIOCTBIO OPH TAKOM XK€ A30-
TepMHUECKOM CXATHH YBETHUHBAaercA. B MecraX Ke paapexe-
HAA BO3AYX OXNaXJg€rcs, 4 €rc VIPYIocTh COOTBETCTBEHHO
yMedbinaercd. Kasatoch GM, 9TO BAHSHHE HarpeBaHHA B Mec-
TaX CXaTHA ROAKHO KOMIERCHPOBATECR BAHSTHHEM OX.JJKIeHA A
B MECTAX DABPEKECHHA, H CKOPOCTH 3BYRA NPH USOTEPMHIUECKOM
H agHabaTHIeCKoM npolieccax AOMKHE OHTEH OHHAKOBHMH.

139. lloka3aTh, STO CKOPOCTE 3BYKE B BACAJILHOM Ta3e eCTh
GYRAKUHA OLROH TOALRO TEMNEPaTypH,

140. Haftd mpoH3BOAHYIC CKODOCTE 3BVKA U B HIeaNbHOM
rase no reMieparype 7.

141. HaAtH yBeausenHe CKOPOCTH 3BYKa B BO3AVXe IIpPE
HarpeBanuH nocaeanero or 0 go | °C.

142. Cxopocts 3BYyKa B Bosgyxe mpH O°C cocraBaser
332 M/c. OnpeneanTh CKOPOCTb 3BYKA B BOAOPOAE NpH TOR e
remneparype. OTHOCHTEALHYIO MONEKYAAPHYIO MacCy BO3AYX2
npuHATE papHoi M =28 8.

143. 3Had CKOPOCTE 3BYKa B BOAOPOME (CM. NpelblIyInylo
33;1a9Y), BEIKCIHTE CKOPOCTE 3BYKa B requH npd 0°C.

Y Ka3agHue. [IpuasTh BO BHHMaHHE, YTO BOAODOA —
JBVXATOMHKH Ta3, a Ie;IHR — OJIHOATOMHLIH.

144. Onpeneauts ¥ =Cp/Cy, €CIH CKOPOCTH 3BYKA B BO3-
ayxe npu Temneparype 0YC n HopMadsHOM JaBaeHHH P —
=78 ¢M pT. ¢T. paBHa v=332 M/C H ILTOTHOCTE BO3AVXA 00—
=0,001292 r/enm®.

145. Haith oTHoLielrme CKOpPoCcTeR paclipocTpaHeHHS 3By-
Ka B BOAODOLE U H B YIVIEKHCNOTE U, IPH PABHEX TEMITepaTypax.
Hns Bopopona y=Cp/Cy=1,4, 232 yraekac1oTH v=Cp/Cp =
=1,3. llaoTHocTH Bozopoaa p=0,0000899 r/cM?®, yraeKHCNOTH
;=0,001977 r/fcx® (DPH HOPMAJBHLLE YCAORHAX).

146. oxasarh, gro A1 J060ro QHIHUYCCKH OJHOPOLROro
TeTa HMEeT MECTO COOTHOUIEHHE

ET | (dCp (&r\ 130y fa*r) o
"

(Cr—Cy)gpar + 0P v \BV Jp AV 'n \P

JTO COCTHOLIERHE CNPABEITHB0 L1 BCAKOA SMITHPHUESCKH QNpe-
BEeNeHHORA Temieparypul T° U B BpuHIHITE MOXKET CIYHKHTH IS
NPOBEPKH NEPBOrg Haya/(a TEPMOZHHAMHKA.
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147. a3 noauuHsgercn yparHeHm:io coctosHus Kaanedpona
PV=RT. Haiite pas Hero pasHocTs temnoemxkocrelt Cp—Cy,
HCTIONB3YR TOABKO MNEpPBOe Ravuaie TepPMONHHAMHKH.

148. Haiitn koneunyio Temneparypy 7', u BepXHBA npene’a
CKOPOCTH U CTAUHOHApNOrQ NOTOK4 yraekucaoro rasa CO,,
BHTEKAIOUIeIs 4Yepes collllo B aTMochepy H3 DaalsoHa, rie oH
umel TeMllepatypy 7,=300 K H Haxogunca Mo JAaBAeHAEM
P,—10 aTM, ecnH jaBreHHe HapyaHoro Bo3avxa Py=1 aT™.
[loxasarets agkabark Aaa CO, papern y=1,30, yoenabnan Ten-
JOEMKOCTL ¢ — 0,202 xan/{r ~C).

¥ Ka3ahnue. [IpameuTy, ypabneune bepHyasn.

149. Bosayx, cxatoifi B 60b1woM 6a/L10HE IPH TEMMEpaTy-
pe T7=273 K, swTexkaer B atMocdepy no Tpybke, B KOMUE KO-
Topoft oH NpHoGperaer cKopoceTh v=400 m/c. HaliTH Temnepa-
TYPY BHIT€Kaowero pesnyxa T'g B Kouue TpyOKH, a8 TAKXKe nas-
seH#e P, Bo3Ayxa B Ganaone. Ilpoiecc HcTeueHHs rasa CuH-
TaTh anHabaTHHeCKHM.

150, OnpeleadTh MAKCHMAJBHYIO CKOPOCThb, KOTOPOH MO-
XeT AOCTHIHYThH ras npH agHabaTHuecKoM WUCTEYEHHH H3 0aJ-
JIOHA, 6CNH abcoa0THAA TeMNepaTypa raza B GanqoHe pabHa 7.

151, Hafith KoHeunylo temneparypy 7, u BepXHHH npe-
Jed CKOPOCTH ¢ CTALHOAADHOIO MOTOKA NEPETpPeTore rnapa, BH-
TEKAIOIIEr0 Yepe3 CoIJIo B aTMOCHEDY A3 KaMepDh, IIE OH HMET
Temneparypy 7T1=600 K u Haxoguacs noa RaBleHHEM P,=
=& aTM, eCIH JaBjierRKe HAPYHHOTO BO3AyXa PaBHo Py=1] atmM.
[leperpersift nap cUHTATh HACAJABHKM [d3GM C MOJAPHON TEILIO-
eMKOCTBIO Cp=4R.

1562, TonycruM, 4TO TeMnepaTypa TOPEHHS XHMHTECKOro
FOPICUEr) ANA pakeTHHX Aeurareneid T=3000 K, cpeauss or-
OCUTE1bHAR MOIEKYJIAPHAR MACCa NPOAYKTOR FOPEHHS u==d)
H YTO HCTEUCHHE NDOAYKTOR IMODEHHA TNMPOWCXOIHT B BAKYYM
anvabatHueckH. Hawty, BoO CKONBLKO pas cTapToRaf Maccy OJHO-
CTYNEHIATON pakeTtl M, OIXKNa NPEBHIUATD €¢ KOHEYHYI0 Mac-
cy M, gTobhl pakera Morna JocTHSbL NepBOA KOCMHIECKOHA CKO-
poctH v=8 KM/c. MoaApHYIO Tend0eMKOCTL NPOJAYKTOB rope-
HMA OPHE(THPOROYHG NPUHATh pasBHoH Cp=38 xaa/{mons -"C).
IIpy BRYHCAEHNH CKOPOCTH DaKeThi CHAY TAMECTH H TPeHHe O
BO3XYX HE YIHTHEATh.

153. Teno (HanpuMep, KOCMHUECKHA Kopabib) HBUMETCS B
HA€a/IEHOM Tase co cKopocThl0 ¢, B Kakof TouKe Téna temuepa-
Typa rasa 6yner makcumaibHoR? OnpeneluThb 3Ty TEMIEPATYPY,
etsIH TEMIEPATypa OKPYXaillere rasa pasna T,

154, MoJab HiealwlIoro ras’a ¢ NOCTOAHHOH TeNAQeMKaGCThIO
'y 3aK/I09eH B LHJAHHAP € 3IHa6aTHYCCKEMH CTCHKAMK H MOPII-
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HeM, KOTOPHR MOXeT NepeMemiaThcA B HEANHHApDE 063 TpeHus.
IlopiueHt HaXOAHTCH NOH MOCTOARHBIM BHEIIHHM LaBRJCHHAEM
P,. B pexoTopHii MOMEHT BpeMeHH BRelee JaBNeHHe CKaYKo-
0fpa3HO YMERBIIAIT HAH YBETHTHRAOT A0 P, (JTOro MOMHO
JAOCTHTHYTH, CHWMasli RacTbh Ipysa ¢ NOpLIHA HJIH Jodbasiaa
HOBBill I'PY8.) B pesyaprare ras agHaGaruyecku H3MEHRET CBOH
o0beM. BHIMHCAWTS TeMepaTypy H o6beM rasa nocsae Toro, Kak
YCTAHOBHTCA TEDPMOZHHAMHYECKOE DaBHOBECHE.

[55. B npexwiayirefi 3agave, 10ce TOro Kak YCTAHOBHJOCD
COCTOSIHEE DABHOBECHS, NABJeAHe ra3a CHoBa MeHMOT CKaTRo-
o0pa3ne N0 NEepBOHAYAILHOTO sdauvennsa Fy. BHYHCAUTE OKOH-
uaTENLH VIO TeMnepatypy Ty A OKOHuaTe bHEIA 06bEM T'asa Vs,
KOTAa OH OfIATb MPHIET B COCTOAKHE TEPMONHHANHIECKOTO PaB-
vopecHs. [loxasats, 9to B peay.abraTe 00oHX & HA0ATHIECKHX
IPONECCOB TeMNepaTypa H o6beM Ta3a BCcerna BoapacTawt. Pac-
CMOTPETh CNELMATbHO CIYYaR, KOrja H3MeHCHHE J4B/TeHHSA
P,—P, mano. OnpelennTs 3,17 9TOT0 Cayuad NOPpHI0OK MAJOCTH
usmenteHuil remneparypul T,—7T, u obnema V,—V,.

156. ['a3 HaxoauTCA B UHJIMHADE ¢ TIOPIIHEM, HArpyKeHEHM
neckoM. CreHKn HUAHHIPA H nopiueds — aanalaTHuecKHe.
CuuMas NeCYHHKY 3a NecuMHKO#, NpPOH3BOAAT aJHalaTHHeCxoe
paciIMpeRHEe Tasa. 3aTeM ras ajHafaTHuecKH CKHMAIOT, Kiajan
00paTEC Ha MNOpLIEHD NOCNEHOBATE1bHC MO OJHOR MECuHHKE.
[Toab3yAch peay bTaTdMH PeLUeHHS NPemLiAymiel 3alaq, 1o-
Ka3aTh, OT0 B NpeJeibROM CJaYTae, KorJa Macca NECTHHKH He-
Ye3410i1e MAN4a, 2 HX YHCAO GECKOHEYHO BENHKO, Ta3 B OGPaTHOM
npouecce npofner uepes Ty XKe NOCAEHOBATEABHOCTh PaBHO-
BeCHHX COCTOAHHHA, 9TC H B NpAMOM NpOIRCCE.

§ 4. Bropoe Hauaao TepMOAHHAMHKH

157, TlprBecTd mpEMep nmpollecca, NPH KOTOPOM BCA TEII0-
T4, 3aHMCTBOBaHEas A3 TEIIOBOTO pe3epByapa, NPEBpatiaeTes
B paGoTy.

158, [Tokasare HeENOCpeACTBElHBIM PACYETOM, 9T0 K. IL. A,
uukna Kapyo, npoBeAeHiaoro ¢ ra3om, TepMHIECKH HAeaNbHEIM,
HO E3JODHUeCKH Ve HIEEa/bHHM, ONDEIeNAeTCR BRIDAXKEHAEM

_8,—86,

TI Bl 1
rie 8, g 8, — albcoMOTHEIE TEMNEPaTyPEl HATPEBATENSA 1 X010
NHJBHUKA 110 LKA/ ra30BOr0 TePMOMETpa, HanoTHEHHOrD pac-
CMATPABAEMBIM HAeanbHRM TasoM. [Tokasate, 910 eciit Temne-
paTypy © B TpofiHOH TOuKe BOIM Npuus1b pasdHoR 273,16°C,
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TO TEMIepATypHas llKajaa 5Toro Tepmomerpa 6yJeT COBRARaTh
¢ abcoloTHOH TepMOAHHAMATECKOR MIKadoH KesrbBHHA.

[TprmMeagan se [a3s AasnBaeTCsl TepMHUECKH HIEANb-
HblM, ec/IH OH NMOAYHHAETCA ypaBHeHuto Kaanedpora. TepMuue-
CKH HIea/bBHH a3 Ha3hBAeTCH KaJOPHUECKH HE HAeaibHBIM,
eC/AH erQ TEelJIOEMKOCTh He 32BHCHT OT 00beMa, HO 3aBHCHT OT
TeMIepaTyph.

159. KaguM nyTeW TeOpeTHUeCKH 3(peKTHBHEE MOBHCHTL
K. 0. &. MammHbe KapHo: yBenuuuBas Temmeparypy HarpeBa-
Tesqin T, Ha AT npH QHAKCHDOBAHHOM 3HAUEHHH TeMIeparyph
XOJMOAANBHHKA T3 WIH TOHIDKAA TEMIepatypy XWIOAHJALHHKA
T, Ha TaKVIO Xe BeIAYHEY AT NpH GHKCHPOBAHHOM 3HA4EHHH
TeMIeparyps Harpeparedas 7,?

Tennopas Mamina Kapho, uyeoinas g. n. g. n=40%,
HAQHHAET HCIOAB30BATHCH NIPH TEX Xe TelJOBHX pe3epByapax
KaK XOJI0fRAbHAA MalinHa. CKOMBKG Tenna (), 5Ta MalllHHa MO-
JKEeT TepeBecTd OT X0JOIHIBHHKE K HarpeBaTeNTIo 3a OfHH MHKJ,
€CJH K HeR 3a KaXIBA UHKT nogsoaures pabotra A=10 xJx?

161. OaEH MOJNb OIHOATOMBOIC HIEAJBHOIO raza {y=75/;)
COBEPILAET B TEIVIOBOR MalllHHe UHKJ K2apHO MeXAy TEILIOBHMH
pesepeyapaMi c Temmepatypami =127 °C u {,=27 "C. Han-
MeHBIIHA o0beM raza B Xoje uuakna V=5 /1, Aanbonbiuild —
V,—=20 a. Kakywo pabory A coBepmiaeT 3Ta MalllHHA 3a OJHH
iHkn? CKoAbKo Tensia {, 0eper OHa OT BRHCOKOTEMINepaTypHOro
pesepByapa 3a OIHH OHKJI? CroJbKO Temna {, NocTynaer 3a
LHKJ B HH3RKOTEMIIEPATYPRHNHA pé3epByap?

162, TenncBas MalldEa KapHO HCHOAB3YyeTC B KawecTse
XOJIOAHJAbHOA MAIMHHE A8 NOAAeDXAHHA TEeMNEpParyph HEKO-
Toporo pe3epByapa npu Temnepatype ¢,=—3°C. Temneparypa
OKpyXalomero posayxa f,=27 °C. Kakas Mexanndeckasn pabora
TpebyeTcs IS BHIOJMHEHHS OJHOrO HHKJa MAlIHHE, €C/TH MDA
9TOM OT OOQJIOUKH pesepByapa oTBoxuTcs Q=900 Kan renma?

163. HafTH K. . 4. IHKTa, COCTOSIMEIO H3 ABYX H30TEPM H
ABYX H3o0ap, npelnofarag, gTo paloukm BellleCTBOM ARJIACTCH
HieaJbHHHA ras.

164. Hafitu x. n. A. IHKAa, TPOBOJHMOIO ¢ HAANBHEM
Fa30M H COCTOALLETO H3 BYX W30TepM ¢ TemnepatypaMu 7, u T,
U DBYX H30Xop c oObeMamd Vi U Vy (T >T. V> V).

165. Ha puc. 8 naobpaxena fHarpadma oOpaTEMOro LiHRIA,
BLITOMHAEMOT0 MOJIEM HILAJBHOTO Ta3a B HEKOTOPOR TEILT0BOH
mawnde. Ha#Th: pabotn A;;, BHOOAHAEMBE MAIIHHOHR A2 KAK-
AOM 3TaNe HHKJA, KoJHuecTBa Tenna {;,, noaydaeMHe TasoM
HAa KaXAOM 5Tale H K. 1. 4. UHKJIa, BEPasHB ero KaK (YyHK-
uo temaeparyp Ti, T Ts. [lpouece 31 — aanabaTHIECKHH.
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Pac. 8. Prc. 9.

166. Ha puc. 9 uso6paxena AHarpamma o0paTHMOro NHKAA,
BHAOJHAECMOTO MOJEM HICANBHOTO Fa3a B HEKOTOPOH TENLIGBOM
mamune, Hahru paGot A;,, BRNOIHAEMEE MAIHHAOH, B KOMH-
yecTBa Tena §,,, 10TYIAEMBIEe Ta30M 1Ia KaRJIOM FTane NHKIA.
HafiTh K. 0. J. LHKJA4, BHPA3KB €ro B ¢yEKukk T, 8 T,. llpo-
flece 31 — H3OTEPMHUECKHHA,

167, Temwicpan MADIMHA ¢ HISAJLHBRIM Ta30oM B KauecTBe
pafo4ero BemecTEd COBEpLIAeT ofpaTHMHA UHKJ, COCTOAMEH
W3 u3oxopH /2, annabaTh 23 4 raoTepmu JJ (puc. 10). Paccur-
TaTh KOJHYECTBA TENJA, NOJAyTaeMble pafouHM BEIECTBOM Ha
KaxKIOM 3Tane HHEA4., HafTe K. n. g, MamuHH Kag $yHKUHIO

MaKcumMaabHod T, 1 MHHAMaNkHOR Ty Temneparyp, AOCTHrae-
Mb!X TA30M B 3TOM IHKJE.

I_l'

i<

Pac. 10, Puc. 11.

168. Tenjopag MapiiEa ¢ HAAALHHM ra3oM 8 KadecTpe
pafouero BemecTBa COREPILAET HHKJ, COCTOSIHH H3 H3OTEPMb
31 npu Temneparype Ty, H300apu /2 ¥ usoxopH 23 (puc. 11).
Hafity KonpuecTBa TeN/d, NoyyaeMHe paboIuM BelleCTBOM Ha
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KanjioM stane nHKaa. HafiTe raxoxe K. 1. 1. 3Toro MHKIa Kak
GYHKUHIO MaKCHMaabHOR T, W MUHEMaTbHOE T, Temmeparyp
paboqero BeLIeCTBA, YIACTBYIOUIETD B LHKJE.

168, Tensosas MallMHa ¢ AIEATBEHM ra3oM B KauecTse
pafoyero pemecTBa COBEPIIAET OOPATHMHA HHKJ, COCTOAILHA
u3 u3zobapel f2, anuaGath 23 1 m3orepmit 3f (puc. 12). Hafrn
K. II. i. MAIHHLE KaK (YHKUHIO MakcHMaiabpHOM T, A MHHU-
maabHok T'; Temnepatyp pabouero BemecTBa, HCNOAL3YEMOTo
B 5T0M LHKie. HalTH TaKke KOAMYECTBA Tenyia, NOJYYAeMHE
pafodrM BEIeCTBOM Ha KAMAOM 3Tane LHKIA.

1P

Pac. 12. Prc. 13.

170. Hafitn k. 1. A. ofpaTHmoro uuksa, H3obpaenuoro
Ha puc. 13, xak dyHKumo MakcuMaapnoii T, H MHEHHUMANbLHOR
T3 Tenneparyp BeweCcTBa B 3ToM UHKAe, Liuka coBepmiaer ma-
IUIMHA ¢ AJea/ibHHM rasoM B KadecTBe pafowero Tena. Hahru
TAKHE KOJIWUECTBA TEa, NOJYYaeMble pafouHM BelIECTBOM
Ha Ka¥J0OM 3Tane 1HKJIA.

|7

Puac. 14. Pac. 13.



171. Hafta k. nn. 7. o6paTUMOd TelJIOBOH MAIIHHH C HAe-
ATBHBIM Ta30M B KauecTBe pafouero ReillecTsa. Maiumnaa coBep-
LIaeT UHEI, cOcTosIHE H3 annabaTh /2, usobapH 23 H H30XOPH
31 (pac. 14). Bupasute K. 0. . HKKIA yepe3 MaKCHMaJhHYI)
Ty H MHHHMANBEHYIO Ty TeMIiepatyprl pabouero BelNECTBA.

Hafitd K. . 1. ofpardMoro TemaoBoro uHkiaa Otro,
cocToRlero wus aguabar [2, 34 u uscxop 23, 41 (prc. 19),
eC/IH B KagecTBe palfouero Te/1a HCNOAL3YETCH HIRANBHBIH ras.
Bruipasuts K. 11, 4. UHKJA Yepe3 TeMnepaTypuraza 714 T, B Co-
CTOAHHAX | H 2.

OOpaTAMHEE TepMOIHHAMAYECKHH OHKJ, BRNOIHAE-
MBIE C MOJeM HIeanbHOTO ras3a B KayecTBe pabodero BellecTBa,
COCTOMT H3 JBYX H30TePMHYECKHX npomeccos [Z, 34 H ABYX
MOIHTPONBYECKHX TipolieccoB 23, 41 ¢ TennmoedKocTbio rasa Co
{(puc. 16). Hakty paGoTh, coBepiiaesMule ra30M, H KOJHIECTBA
MOJYTaeMOro HM Tella Ha BCeX sTanax uukia. Hadth x. m. 1.
TEIVIOBOH MallvHK, paforarinefi no 3T1oMy OHKIY.

4!3'
f (2 1

Frc. 16. Pue, 17,

HaﬁTH K. . . UHRJIa KsanehpoHa, COCTOANIETo H3
ABVX u3oTepu 12, 34 u AByX H3oxop 23, 41 {puc. 17), ¢ naeann-
HWM Fa30M B KauecTBe pafouero BemiecTBa.

PaceMoTpe GecKOHEYHO Madintfi nuKJ1 Kapuo H Boc-
noJE30BaBIIACE TeopeMoR KapHo, J0Ka3aTh, 9T0 BEYTPEHHSASN
SHEPIEs H TelJIOeMKOCTh (PH3HYECKH ONACPOLHECIC H H30TPON-
HOFO TeJa YACBJETBOPAKT COOTHOILCHHAM!:

), (), (B),-7(3R), o

C ROMOLILIO ITHX COOTHOHIGHHH M YPaBHEIHH COCTOSHMS AJA
MIealLHEX Ta30B JOKA3ATh, YTO BHYTPEHHAA SHEPTHA B TEnJIo-
EMRKOCTb HASATbHOTO Ta3d 3aBUCAT TONBKC OT TEMIIepaTypHI,
HO He OT ¢ObeMa, 3aHHMaeMOoro JaHHOH MAaccOH rasa.
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176. SuTanbnnedi HIH TeNJIOBOH (yHKUHeA GHIHTIECKH OX-
HOPORHOrO H H30TPOMHOTO REWECTBa HasnBaeTcs DYHROHA co-
CTOSHHSA, onpefeafeMan Bupaxedsem / ={/4+ LV, PaceMoTpes
GecKOHEYHD Ma/uf UMK KapHO M NpHMEHWA K HEMY TeopeMy
Kapuo, nokasath, 970 3HTafAbndA [ H TenioeMkocrs Cp yAOB-
NIETBOPAIOT COOTHOIMIEHHAM:

() =V =T (5 ) ($F)e=—T (7, (760

177. Mcxoaa 43 Broporo Hagana TepMOJIRHAMAKH, TOKAa34aTh,
9T0 BHYTpEHHAR JHEPrus AIHHOM MacCH HIeajpHOr0 Faza He
3ABUCHT OT ero o0nema, a ABafercH (pyakunefi TONLKO TeMIe-
patypsl (3akoH Jxxoyas).

178. Hcxons B3 pTOporo Hagaa TepMOIEAAMRKH, TORKA3ATh,
4TO 3HTAALNKZ JAHHOM MaccH HAeatbHOTO raia He 3aBHCHT OT
Ero JA4BJeHHN, a ABIACTCH (DYHROWEHA TOABKO TEMIIepaTypH.

179. Hafith ofmuf BHZ yYpaBHEHMA COCTOAHHS BelleCTBA,
rennoeMKocTe Cy KOTOPOro Heé 3aBHCHT oT ofbeMa, a 3aBHCHT
TONBRO OT TeMIOepaTypH.

180. Hakru ofmuh BHA ypaBHEHHA COCTORHYSA BEiIEeCTBa,
TellI0eMKOCTE Cp KOTOPOTo HE 3aBHCHT OT JARJIEHHA, a 3aBHCHT
TOJABKQ OT TEMIIEDATYPH.

181, ITpu 25 °C o6beM 01HOTO MONIA BORH (B cM?) AR JAas.e-
uuéi or 0 go 1000 aTM onpeneserca ypaBHedNeM

V=a+6b6FPchr,

IPHEEM B TOM e HHTepBaje NaBACHHH

rae a=18,066, 6=—7,15.10"4%, ¢=4,6-10"%, «=4,5.10"3%,
B=1,4-10-¢. Onpeaenurp paGory A, HEOGXOAUMYH) NAA CXKa-
™A Mosts Bore ot 0 a0 1000 atm npr 25 °C, A naiTe npHpawme-
HHe ee BHyTpeHHel sHeprun AU,

182, HMamecTHO ypaBrneHHe COCTOAHHA (PHIMUECKHE OJHOPOA-
HOFO H R3OTPONKOTO BelEecTBa., HaWTH pasHOCT: TEMNOeMKoC-
teli Cp— C, AAR ITOTO BEIECTBA.

Y k a3 an e BocnanksoBatnen dopmyaon (136.1).

BupasuTh pasHocTh YAETBHHX TEIVIOEMKOCTER Cp-—Cy
{HIHIECKH OJHOPOXHOTO H H3OTPOIHOTO Ber.uecTBa ue€pe3 TeMITe-

oV
paTypHEE KOSGMDHUREHT pacUHperuf a = 3= { ﬂT)p‘ HaOTep-
h P
MHUeCKHA MONYNL BeectopoHuero okaths K=—V (?F)

H NNOTHOCTL BEILECTBE p.
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184. HafiTE pa3sHocTh YHAEILHBEIX TeIJOEMKOCTER Cp— Cy
n18 Bogu H pTyTH npH #=0°C (T=273,15 K). [das BoaH a=
=—=6,10-10-8 K~1, K=2.10° H/M2%, p=10° kr/n®. [l151 pTYTH
co= 140 Jx/(kr -K), o«=1,81.10"%#K~!, K=2,6-10" H/M?,
p=13,6.10% kr/mu*. B gemM npHuHHA MAaJOH DAasHOCTH Cp— &y
I8 BOIBI?

185. [IpHunHa pazTHudsl MeKIZY TEIJIOEMKOCTHAME Cp H &,
COCTOHT B TOM, YTO NIPH HATPEBaHHH BEIECTBA NIPH DOCTORHHOM
IaBaeHHH Tpefyercs NOABOAMTH TEILIO, Hiyliee Ha 1) NpOoH3BOA-
¢TBO pabOTH NOTHE BHelHero jasjieRHa P H Z) npupanienne
BHYTPEHHOR SHePruH Tesia NPH H3MEeHEeHHH ero o0neMa, Toraa
KaK AJs HarpeBadHs Tela [PH OOCTOSHHOM OOBLEME 3TOrO He
Tpebyerca. BHACHKTE (Ha npHMepe BOAR H PTYTH) OTHOCET/b-
HYIO POJIb O0OHX 3THX GaKTOPOB J17 JKHIKOCTeH, a TaKixe TBep-

ARX TeJ H Ta3oB.
186. Kak JoKdswBaercs B TePMOJHHAMHKE, HEOOXOAHMEMH

YOJIOBHAMH CTabWILHOCTH H3KYECKH ONHODOAHOTO B H3OTpON-
HOTO BelllecTBa ABJAKTCH
aP
(Eﬁ)ﬁi 0, Cyp> 0.

Hcnoan3ysa MX, IORa3aTh, YTO A4 Jioboro BemectBa Cp>0,
npuaeM Cp> (.

BremHee gapieHHe, BEACTBYIOLLEE HA BOAY, YBEIHUH-
BAlOT, CJIHOBPEMEHHO NMOJBOAR EMH OTBOAR TEINIO TAKHM ofpa-
30M, UTO o0beM BOAW OCTaeTCH HeH3MeHHHWM. Harpeercs wan
OXJAZHTCHA BOJ4, €CJH HAYaJbHas TeMroepaTypa Obita: 1) pHxe
4°C; 2) pune 4 C?

188. Tennopaa MawMHA CoBepllaeT KpyroBol npouece,
oOGMEHHBAACH TEIIOM C HECKOJIbKHMHE TeRJOBHMH DE3EPBYapaMu
(RarpeBaTeIAMH H xogaoidnbHHEaMH). [Hoapsysice vepareycr-
oM K/jaysuyca, MoKasaTb, 4Te K. H. 1. TAKOH MAOIHHH HE MO-
KeT NPeBOCXOJUTb BEJHYHHY

THEHE _THHF:

7
TEE KC

rne T,... — MaKkcHManbHas, a 71,,, — MHHHMaJblias TeNIe-
paTypH TEIIOBHX PE3ePBYAPOB, ¢ KOTODHMH MallHHa OOMeHH-

BAETCH TEILIOM.

189, Kaxyw MakcHMa/abHYK pabory MOXKHO MOJYIHTB H3
CHCTEMB! ABYX Te&Nl, HATPETHX [0 PA3HHX a0COMIOTHHX TeMiepa-
TYP Ti0 B Tao (T10> T ss), €CTH 3TH TEJIA HCOOABL3YIOTCE B Kade-
CTBE HarpeBaTe1d H XOJIQ/AHJAbHKKA B Ten10BoH MalltHe? Temwno-

EMEKOCTH TEJ Cl H (s CYHTATH HE 3aBHUCHANIHMH OT TCMIICPATYDHL.
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HafRTtH oKORGaTeNbEYIO TeMnepatypy T, KOTOPYIO 6yayT AMETH
TeAa, KOrAa YCTAHOBHICSH TEILTOBOE PABHOBECHE MEXAY HHMH.
190. PaccmoTpeTh npefiesibHHA cayuail npeantylien saa-
yH, KOTAd TeNAOeMKOCTE XOJOARJABAWKA C, GeCKOHegHO BEeIH-
Ka {narpetoe TeN0, NOTPYKEHHOE B OECKOHEUAYX) CPeRy, TeM-
neparypa kotopofi T, noaaepxeBaerci NOCTORHEOR).

191. PaccMOTPETh AP YIOH NpejenHblil caydaR 3axags 189,
KOTAa OeCKOHETHO BeaMKa TellIoeMKOoCTh warpesarens ()
{xon0nROe 1610, TIOTPyHeHAoe B GoJee TEMIYIO GECKOHEUHYIO
cpeny, TEMIepaTypa KoTopoHR T, NOITepKHBAETCH IIGCTOAH-
HOH).

192. Hneq JHMHAMHUECKOTO OTCIIEHAS, BhiCKAa3aHHAaA
B. Toscorom (1852 1), saknwuaerca B cregyiolled, Tonauso
CXETACTCH 'B TONKE TENIOBOFO NBKTaTeNd, KOTOPHH NpPKBCIHT
B ACHCTRME XOMAOAMNLHYIO MANTHHY. XOJOQIHRABHMAR MaOoIHHA
OTHHMAET TENJIOTY OT NPHPOAHOTO pesepByapa BOAbI (HampH-
MEp, OT TPYHTOBOR BOJAK) ¥ OTAAET €& BOAC B OTONMHTG/ALHOH
cacreme. ONHOBPEMEHHO BOAA B OTONHTENLHOH CHCTEMe CYIRIT
XOJORHJILAWKOM TennoBoro nsurarensn. QnpeneasHTh Teopers:
yeckoe (663 yueTa NoTeph) KOMHUECTBO Ten1a, KOTOPOe 1o yda-
€T OTanJuBaeMoe NOMEMeHHe OT CXKHTARAA | KT K&MEHHOIO yr-
Jisi, IPHHAB CNEYIOMAE YC/IOBHAT YIeTbHAA TEII0TA CrOpaHH
yras g==8000 XxKan/Kr, TeMneparypa B KOV NaPOBOA MallHHH
1, =210°C; TeMnepaTypa BOAH B OTONHTEIbHOA CHCTEME f,=
=80 °C; Temneparypa rpyarosofl Boan ty=15°C.

193. TennoBoff JBuratenb COBepluAeT KPYTOROH npotecc,
ofMeHHBaACh TEMOM ¢ HarpesarejieM (TeMnepatypa 7T,=
=500 K) H npHPoIHKIM pe3epByapoM Bojll (TeMnepatypa Ty=
=290 K). MonygeHras paboTa WCNONbL3YETCA IAA NPHBEACHHA
B ICACTBEE XOJCAHABHONA MAIIHHL, COBEpIIaloleA TAKKE KPYTo-
BOR mnpollecc. XOAoAMABHAR MamMRa 3abHpaer Tenyo Qr
oxnaxmpaeMoro peseppyapa (remnepatypa T,=25) K) n nepena-
eT Tef1JI0 TOMY e IPHPONHOMY pe3epeyapy BoiH., Hafith munu-
MadbHYH) MOLIHOCTE NMOTOKA TEIIa OT Harpesatels {,, eciH
MCHIHOCTE TENA8, OTBOSHMOTC OT XOJOARALHHKA LIS NOLAepKA-
HHA €ro TeMnepaTypk noctofnuofi, paBRAa {,= 100 Br.

194, Tloxasars, 910 414 JoGoro BeMECTBa NOJHTPONA MO-
HeT TiepeceKath W3oTepMy He fojee yed B OLROHR TOYKE.

195. TlokasaTk, wro .18 Jforo peinecTsa afHadara Moxer
nepeceKats HIOTEpMY Re GoJee Hem B OJIROH TOYKE.

196. [Ipka cocTOMT M3 ABYX H30X0p H JAByX H3obap
(prc. 18). IMokasaTe, gro Ana J060r0 BEECTRA ¢ NOCTOAHHHIMA
TenAceMKocTaME Cy # Cp TEMNepaTyphl B Toukax 1, 2, 3, 4 ced-
3aHH cooTRoNeRseM T,T,=T,T,.
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T _ 7 ! . 7
4 J 3

4 J
PHc, 18, Pac. 19,

197. Llgka coctonT W3 H3obapu [2, B3oXopu 23 B apBaba-
et 31 (pyc. 19). Noka3aTe, TT0 Jns MOGOTO BellecTBa ¢ NOCTO-
ATHHLINY TenoeMEocTAMH Cy # Cp TEMNEpaTypH B TOUKax /, 2,
3 cBasaHu cootHomeRueM T./T.=(T4/Ty)¥, rae y=Cp/Cy.

198, QupenenaTth pafoTy MHKJA, COBEPILAEMOD KOO Be-
mMecTBOM H COCTOAINErQ M3 H30TepMH [2, NOAHTPONH 23 H
apuabaru 31 (puc. 20). VisBecTBo, 9T0 TENJIOEMEOCTh T€1a Ha
noautpone 23 pasra C, a TeMueparyphli Ha H3oTepMe 12 K B €O-
CTOAHHH 3 PABHH COOTBETCTBEHHO T H T,.

|7

Prc. 20_ Pec. 21.

199, LIHKAa coCcTOHT H3 ABYX H30TepM [2, 34 ¢ Temneparypa-
mi Ty B Ty 1 AByx H3oxop 23, 41 (puc. 21). Ha n3orepMe ¢ Tem-
neparypoll Ty nonyuero Temo @4, Onpegennts padory HAKNIA,
eciH TEIHIOEMKOCTh pabouero BeiiecTBa Cy 3aBHCHT TOABKO OT
€ro TeMneparyphul, HO He 3aBHCHT oT ofbeMa.

200. ITpouzsonLHAA TePMOAHHAMHYECRAA CHCTEMA KBa3H-
CTATHUECKH NMEPEXORHT H3 PasHOBECHOTC cOCTONHEKA [ B PaBHO-
BECHOE COCTOSIHAE 2 RBYMS cniocofaMH. B nepeoM cnocode cre-
ToMa afHa0aTHUECKR OXNasjaerca 10 TeMneparypH 7, 3aTeM
H3OTEPMHUYECKH TOIYYaeT Temwio H, HakoHeil, aIHA0aTHUECKH
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AepexodHT B cocTOHKEE 2. Bo BTOpPOM criocofe nepexon ocyule-
CTBJARETCS 10 MPOH3BOJMBHOMY NYTH, OJHAKO TaK, 9TO HA KAXK-
JO0M YuaCcTKe FTOr0 NYTH CHCTEMA NOJYYAaeT Tern.1o, a ee TEMIE-
paTypa ocraercq sue 7. [Toxasath, 916 B NepBoM cuceobe 115
nepesoja CHCTEMH K3 COCTORHHA [ B cocTonHHe 2 Tpebyercs
MEHBILIAA 3aTPata Tenaa, 4eéM BO BTOPOM.

201. Ilpou3soApHAA TEPMOJHHAMBYECKAA CHCTEMA KBAa3-
CTATHUECKH NEPEXOIHT H3 PABHOBECHOMO COCTOSAHHSA | B PaBHO-
BeCcHOE cocTosiHEe 2 JByMA crioco6ame. B nepsom cnocobe cac-
TeM:a CHAYAJIa H3OTEPMHTECKH NpH TeMneparype I, nepexoaur
B KAKOE-TO NPOMEXYTOUHOE COCTOAHHE, MOriomasi 1npH STOM
TENJ0, A 3aTeM aIHa0aTHIeCKH 0XJaXAaeTCs, nepexolin B Co-
crofgede 2. Bo BTOPOM CAyuae nepexos] OCyIUECTBIAETCH NG Npo-
H3BOJBHOMY TYTH, OAHAKO TaK, ¥YTO HA KaX/0M y9acTKe 3TOro
IIYTH CHCTEMA NIONY9ALeT TEILTO, A E€ TEMINIEPATYPA OCTAETCH HUME
T,. [loka3saTh, yTo B NEPBOM CIIOCO0E AN IEPEBOIA CHCTEMEB
us cocroauusa I B cocToniHAe 2 Tpebyercq 66abwian saTpara Ten-
Ja, yeM BO BTOPOM.

202. Tloxa3aTs, IT0 PA3HOCTh SHTPONAR CHCTEME B COCTOSA-
A% 2 4 1 {1IpH yCJI0BHH, 9T0 S, > S,) MoxeT ObITh ONpeleneHa
Kak HaHMeHRbIiee KO,JHYECTBO Tenna, Kotopoe tpebyerca cood-
UHTh CHCTeMe, UTQOM KBAajHCTATHUECKH TIepEBECTH ee H3 Co-
CTOSHHS | B COCTORHHKE 2 H NPHTOM TaK, ITOOH [IpH mnepexofe
TEMIIEPATYPA CHCTeMH HE OMyCKanack HHXe 1 K,

Ecny Bo BCEX TOYKAX HIOTEPMEBl TEMNEpaTyPHBEIH KO-

¢duHeHT pacIlEPEeHHa paBed HYJ/IO, TO TaKad H3oTepMa COBNa-
naer ¢ anpabatoit. JIoKas3aTh.
B uukie KapAo B KagecTBe XOJNOJM/bHAKA BHOpaRa
pona npi 4 °C. Tak Kak TeMIepaTypHHHA ROPOHUHEHT pacIHpe-
HHA MPH 3TOH TEMIEPATYPE paBed HY/MO, TO A4 OCYUIeCTBACHHA
npkaJa Kapuo He Halio coolGUIaTh TeiO XOAGAHALHHKY (CM.
NpeAHAYILYIO 333a%y), T. €. K. N. A. OHKAa paBen eJHAHIE-
B uem OIMHGOYHOCTH STOrQ PacCyXAeRHA?

205. B xauectBe OCHOBHHX [MMepeMeHHbIX, XADAKTCPH3YIO-
INEX COCTOSIHHE TENd, MOXKHO NPHAATHL €10 TEMIEPATYPY H 3HT-
ponuw. Haobpasuts rpabHaecky uHkd Kapro Ha guarpamse,
OTKJAfbBasf U0 OCH a6COHCC SHTPONHIO, a NO GCH OPIHHAT TeM-
nepaTypy. BHUHCAHTL ¢ NOMOWBIO 3TOTO TpahHuKa K. iI. A.
HKJIA.

206. TenaoBnie malllHdH ¢ NPOH3BOJABHEM BeLIECTBOM B Ka-
gecrre pabouero Tena copepmaoT oHpaTHMEIE TEPMOIRHAMAYE-
CKHE UMKJAH, npelcraBvenHue Ha pHc. 22 u 23. Bupasnte
K. 1. [I. 3THX LMKJTOB JeDE3 MAKCHMa/BHYIO T H MAEHMAJbRYIO
T, TeMneparypsl rasa,
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It == =

Puc. 22, Pre. 23.

207. HaRATH H3MEHEHRE 3HTPONHH AS BELISCTBA NPH Harpe-
BaHHH, 0K €I0 YIeAbHAA TeIIOEMKOCTE ¢ NIOCTOAHHA, 8 Koap-
GuuHeHT 00BeMHOTO PACIURPEHHN paBeH HYJIO.

208. TIpdpoaHMEE B TENJOBOR KOHTAKT GAHHAKOBBE MaccH
BEIeCTBa HMEOT pasanie teMnepatypu T; v T,. Cuaras, urto
Cp=const, HaffTd npHEpalleHHe SHTPONHH B Pe3VAbTaTe yCTa-
HOBJEHREA TEILIOBOTO DaBROBECHA NpH P=canst,

209, HafTH BHpakeHHe 119 SETPONHH v MOJEH RACANBLHOTO
rasa.

210, HakTe uM3MenReHHA IATPONUH MO HIeAJBHOMD asa
pHd H30XOPHYECKOM, H3OTEPMHIECKOM H H300APRUECKOM IIpo-
ifeccax.

211, HafTH yBenHueHHe 3ATPONMH AS HAeaJNbHOro rasa
MaccH M, saHmamero 06veM V,, npH paclipeRRAH €T0 B Iy-
crory no ofrvema V, (nponecc Iefi-Jhioccaka).

212, BHUHMCAKTL H3MEHEHHKA BHYTpPCHHEH SHEPIHH H 3HTpO-
MHA OLAONG MOJIAd HAeanbHOTO rasa OpH PacUIHpedHH Mo I1o-
nutpone PV#=const or cOneMa V, no obwema V,. Paccuor-
perb YacTHWE cIydaH R30TepMHYeckoro H ajHabaTHueCKoro
NPOLECCoB.

213. BHYHCONTE H3IMEHEHHS BHYTPCHHCH JHEPrHH K SHTPO-
ITHH GAHOTO NOVIA M€, TbHOTO OAHOATOMHOTO I'a3d H KOJHYECTBO
NOTNOERACTD TEI1A NPA PACIHPEHHU Ta3a NO NOAHTpoOINe
PV*=const or o6rema V=1 a1 H jgaeiemEs P,=20 amm no
oGbeMa V=3 1. Temmepatrypa BO BpeMd IIpoUECCa TAKOEA,
OT0 JIIA MOJNAPHOH TEIOEMKOCTH MOXHO NPHHATE Cp=3/,R.

214, TlpH HexOTCPOM NMOJIHTPONHYECKOM npOIecce JaBIcHHe
R ofbveM onpeleseHHOH MacChl KHCJI0pcAa MessoTCH or Pi=
=4 atmu V,=1a no P,=1am n V,=2 n. Temneparypa B
HayaJe npomecca 1,=500 K. Kaxoe koamuecrso Tenaa nony-
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HHJ XKHCAGDON OT oxpYyxawitel cpenkt? Hackonbko UsMERHIHCD
SHTpONHA M BAYTPERAHAA SHepPrHs rasar

215, Hafiru u3menerne surponun AS 5 r Bogoposa, wzorep-
MHIeCKH pacuupHpmerocs ot ofdvema 10 a4 10 ofbema
25 1.

216. B pByx cocylax OJHOTQ H TOTO e 00beMa HaXoAATCH
PasJHYHEE RAeaNbHEE ra3l. Macca raza B nepBom cocyie M,,
50 BTOpOM M., JaB/1eHHA rasoB H TeMnepaTyph HX ONHAAKOSH.
CocylH COCAMHH.IH APYr ¢ APYTOM, H HAa9ajica npoiece and-
Qy3ud, Onpene/HTh CyMMApHOE H3MEHeHHe AS 3HTPOUHER pac-
CMaTPHBAEMOH CHCTEMH, €CJH OTHOCHTeJIbHAd MOJEKyaApHas
Macca nepBOTO rasa W, 4 BTOPOTO W..

217. Aea 6annoHa ¢ o6bedaMu V=1 1 KaxXIHifl CoeAHHEHbI
TpyOKOf ¢ KpaHOM. B ORHOM K3 HHX HAXOGMHTCH BOAOPOL NpH
RapjieHud | at™M H Temneparype £,=20°C,B apyroM — reauft
HpH jaBieHHH 3 at™ ¥ TeMuepartype {,=100°C. Hafith Hame-
HeHHE 3HTPONKH cHCTEMN AS N0CAe QTKPHTHS KPaRa H AOCTH-
MEHUA DABHOBECHOIO cocTofaHHA. CTeHKH Oanfona H TpyOKH
06ecneyHBAICT NOHYIO TEMIOH3ONANHIO FA308 OT OKPYyAKawnleH
CPejiH.

218. TennoH3oAHPOBAHHE UHJIHHIDHYCCKHH COCYA Dasjie-
neH NOPIHIHeM Npenebpex Mo MaJIOH Macchl Ba I8¢ PABHHE yac-
TH. 1o ogHY CTOpPOHY NOPWIHA HAXCAMTCH HIEATBHHHA a3 C
Maccoll M, OTHOCHTEAbHOR MOJNEKYNAPHOR MacCoH U H MOJsp-
HHMH TellJJOeMKOCTAMH Cp B Cp, HE 3aBHCAIHMH OT TeMIepa-
TYPH, a NG APYTYI0 CTOPORY NOPIIHS CO3JAH BHCOKHA BaKyyM.
Hauanbuhie Temfleparypa H naeieHue rasa T, H P,. [lopmens
OTITYCKAIOT, ¥ 0H, ¢BOGOAHO ABHIAACH, J4eT BOSMOXKHOCTE Ta3y
38MONHHTL Bechb o0BbeM HHAMRApa. [locne 2T0ro, MOCTENEeHRo
YBeAHIHBAA AaBACHHE HA TOPIUEHD, MEA/EHHO JOBOXAT 00beM
rasa A0 NepPBOHEUAJNBHOH BesiMOHHH, HafATH H3MEHEHHH BHY-
TpEHHEH HEPTHH W 3HTPONMM ra3a MPH TaKOM [polecce,

219, Hafita gamenenue sutponnyd AS 30 r nbsa npH npespa-
tieHHH €rQ B 0ap, ec/ivM HauaAbAasa Temieparypa abia —40°C,
a TedMeparypa napa 100°C. TennoemxoCcTH BOAM M JBJ3 CUH-
TaTh NMOCTOAHHAIMA, & BCE HPOUECCHl — OPOHCXOARILUHMH IIPH
aTMOCeDHOM JABJNCHHH. YNeNbHafl TEIVICEMKOCTL JIbRg €=
=0,5 gaa/{r-°C).

220. Hafitu cymmaproe HadeHenHe 3HTPONHH AS (pomn M
Wese3a) npH norpyxegud 100 r xeiesa, narperoro go 300 °C,
B BOAY npH temueparype 16 °C. ¥YaeapHan TenM0eMKOCTD xene-
aa paeua ¢=0,11 gaa/(r-°C).

221. Haftn yaenbHy10 3HTPONHIO § HEOAHOPONNOR CUCTEME,
COCTOMUEA A3 MHAKOCTH K €@ HachUueHHoro napa, Tendoem-
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KOCTh KHAKOCTH CuyMTath HE 3aBHCAMIGR OT TeMIepa-
TYPHL.

922 Jlsa Tena A W B, narpersie jo PasHHX TEMNEPATyp,
NOMeIIleHN B XeCTKYIO ARAa0ATHYECKYIO 000/M0TKY H NPHBE/EHH
B TEILIORGE KORTAKT APYr ¢ APYroM. Temnso nepexonHT ot Gonee
HarpeTorc Tena A K mMeHee HarperoMy Teay B, moka remnepa-
TYypnl OGOHX Ten He cpasRsiOTCA. iloka3aTh, ITO NPH 3TOM
npotecce SHTPONHA cHcrem A-+H yBeqHIHBAaeTCH.

223. WUneanbHuA ONHOATOMHARH a3 B KoyTHReécTe v= 10 uo-
nef, HaxoAgMHuAcH npH temueparype T1=300 K, pacumpserca
6e3 MOIBOAA H OTHAUW TEMNa B NMyCTOR COCyl yepez TypOuRy,
HeOGDATHMEM 08pasoM coBepiuag pagory (puc. 24). Iocae

—

Prc. 24.

VCTRHOBJEHHS PABHOBECHA TeMIIEPaTypa ra’a TMOHHMKaercs Jo
T=200 K, ITocne sToro ras XBa3MCTaTHYECKH CHHMAETCA: CHA-
yaja HIOTEPMHUECKM, a 3aTeM ajHa0aTHYeCKH, BO3Bpaillanch
B [IepBOHATANBEOE cocToAHMe, F1pn 3TOM CKATHH 3aTpayrBaeTCSA
pabota A=15 gllxk. Hahr# H3MeHeuWe SBTPONWHK rasa Rpu
paciapedH.

224. B pacnonoxeHHOM FOPH3OHTANLHO TEMJOH3OIHPOBaH-
HOM JKECTKOM UHJAKHAPE MOMET NepeMeillaThC® NOpIIEHB, IO
OARY CTOPOHY OT KOTOPOIrsD HaxOAATCH v=2 MO/ ABYXaTOMHO-
ro WAea ILAOMO rasa, a mo ApYryio — eakyys™. Mexay nopmiem
M JACM UKIHHAPA HaXONHTCH NMPyKHAA. B HagaJbHBIA MOMEHT
NoplleRs 3aKPEILIEH, a NPYXHEZ He JehOPMHPOBaHA. 3aTeM
nopwene ocpoSoxpaor. [locse ycTadOB/IEHHS PAaBHOBECHH
ofbeM ra3a YBeIRURJACA B n=2 pasa. ONPene/HTh H3MeHEHRe
surponuH Ta3a, Ilpn pacuere npenedpeun TPEHHEM, A TakXKe
TEMJOEMKOCTAMH LHJAHHAPA, TOPIOAS H MPysXHUHH., CuHTars,
qro K AedOpMAllEAM TMpPYKHUHH IpHMeHAM SaEOR [ yka.

225. Hapapy ¢ BHyTpeHEeh 3uepruedt U W 3anTanbnaed
[=U--PV B TepMoiHHAMHKE IIHPOKO NOAB3YIOTCH (PyHKIHAMU
¥/ —TS n =Y+ PV. Ileppas H3 HUX Ha3HBaCTCH CBO-
fopncit sHeprued, a BTOPasAd — TEPMOTHEAMHYECKHM TOTEHIHA-
noM cHcremb. JIokasate, 9r0 5TH (PyRKLHH YAOB/AETBOPAIT
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COOTHOWENHAM
dU =TdS—pPdV, d¥=—-SdT—FdV,

| o
db0=—-SdT +VdP, di=TdS+VdP,

-—(Z2), qu(g-‘i)s, V={35)s } (225.2)

P=={w) V=(&)r ]
2268, loKa3zaTh COOTHOLUEHHA
U=¥—T(5r), 1=0—T(5F). @61

227, Hoxasath cooTHoneHKR Makcreina

(g_:')s= o (%)v ’ (%)sz (%.)P’ 1

(227.1)
()= (@),
ov /71 ar v’ aP /T aT /o
298, [Moabp3ydchk METOACM TEPMOJHHAMHUYECKHX (YHKUHH
(cooTHOwWeHnAMH MakcpeJi1a), RaATH DPOHsSBoAHme (FU/3V)y
n {¢/0P)r. (Cp. ¢ 3apauamu 176 n 176.)
299, B uem olIAGGUHOCTE CJEAYIONIET) PaccykAeRHA! 3Jne-

MEHTAPHCE KOHIECTBO Temla 4, no/1yueHHoe PH3HTeCKH 0AHO-
POAERM TEJOM DPH KBA3HCTATHYECKOM TPOLECce, PaBHO

dQ =dU + PdV =dI—V dP,
0= (38) 07+ [(3), V]

(F)=(or)r Bl )"

#Q _ ou & (&V)
£

HJIH

OTCIONAa

3ToP —3T0P ' JP@T ogPAT  \dT
ITpupaennBas ofa Bupaxkenns, noayunu (3V/aT)p =0; orcioaa
CAEIYET, UTO TE[NoBOE DaCIUHPEHHE Ted BEBC3MOXNO.

230, Tlonbsysck ycaosueM, uTe JHPPEPEHUHATbHOS DH-

paxenre X (x, yix+Y (x, y)My ectb moHuE Audxpepeninan,
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AOKa3aTb, UTO dNeMeHTapHaA pabora 84 He Moxer GHTH NOJ-
HEM RAdepesuHaaoM.

231. Hcnonbaya noHaTHE SHTPONHH H COOTHOINEHHA Maxkc-
Be/ia, NOJAYYHTb BHpaxKeHHe IJS Pa3voCTH TeNoeMKocTef
Co—Cy. ({Cp. ¢ pewrennem sagauy 182.)

232, IokazaTb COOTHOLUSHHSA

(), F)-p (), @)

233. Metoiom fKOOHAHOB J0OXA3arTh COOTHOWEHHA

U\ _ (U apP al o av
(W)r“ (EF>T (m—’)r’ (Fp_)r* (W)r (3?),-

234, JloKasaTb, 4To €CJH BHYTPEHHAR SHEPIHA (PH3HUECKH
OJHOPOZHOTO TéR2 He 3aBHCHT OT ero ofbeMa, a 3aBHCHT TOJBKO
OT TEMIIEPATYPH, TO OHA HE 3ABHCHT H OT JaBJeHHA. To Xe cnpa-
BEAJHBO M AAA SHTANLIHH.

235. Iloapsyace meropoM AKOOHAHOB, HafiTH OTHOHICHHE
ANHAOATHIECKOTO MOAYJAA BCECTOPOHHETO CXKATAA K €r0 H30-
TepMEuecKOMy Monymw. {Cp. ¢ pemennem sagzagy 137.)

238. JlokazaTk COOTHOLLEHHSA

S\ _ Cy/aT S\ _Cp(dT
(F)r_?_ (Eﬁ; v’ (W)P_TF_ (ﬂv)p'

237. 1loKa3aTh, 9T0 NpH KBA3HCTATHUYCCKOM PaCLUKpeHHE
(u3ugecKR ORBOPOAHOTC Tela NPH NOCTOAHHOM JABREHHH €ro
SHTPONHA BO3PaCcTaeT, €CcJH TeMNeparypHnH KoxpdHIueHT
pacwHPeHHS NMOJNIOXKKTENeH, H yOnBaeT, ecltH 3ToT KOs(pdHuuenT
OTpHILATENEH,

238. [lorasaTh, uTO NpH KBAaSHCTATHUECKOM YBEJHUEHHH
NAB/TCAHA H& (QH3HUECKH OJHOPOAECS T&I0 OpH NOCTOAHHOM
ofBeMe €70 SHTPONHA BO3PACTAET, eC/iE TeMNeDATYPHBIH Kosd-
dUOHEHT JaByIeHus MMOJOMHTEIEH, B YOHBaeT, €TH ITOT Koad-

(pHUHEHT OTpHUATECIEH.
239. Meronom AKOOHAHOB JOKA3aTh COOTHOLUEHHS

(#)=a &) (7 &)
@P S_Cp EiT p’ 6V)3_ CF BT ].l'-
(Cp. ¢ sajgauaMp 243 u 246.)
240. M3 onura H3BECTHO, YTO PE3HHOBLIH XKIYT YVIHESAETCH
UPH OXMAMIEHHY (eC/IH €r0 HATAXEHHE OCcTaeTCsl NOCTORRHBIM).

Tlonbayach 3THM, NOKazaTh, IO XIYT Harpeercsd, €CHR €ro
anuabaTHIeCKH pAacTAHYTh.
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241. M3 u3aMepeHHR HaWZeHO, YTO HaTAMEeHHe pPe3HHOBOTro
KTyTa onpefenserca seipaxenueM v=A ()T, roe T — abco-
MOTHAdA TeMneparypa, a @YHKUHKR A () 3aBHCHT TOJILKO OT AJH-
nu Kryra (A>>0). TTokasats, 9T0 BEYTPEHHAA HEPrHSA TAKOTO
Kryta U He 3aBHCHT OT ero JJHHK, 8 SHTPONHA IPH H30TEDPMH-
JeCKOM YBEMH4YECHHH MLMTHHH YMeBbillaeTcH.

242, JloxaszaTe COOTHOLOGHHSA

(), (%), (), = ().~ ().
)= ()10 (5), = (), Y (),
8)-cr(); (3),-crv(5),
), ()= (8 B ¥ (5), -

___Cp ATy [3V
T \ oV /g\8P /s’

aP\ _ [oP T (0P

(W)S - (5_1?)1'_5_? (ﬁ
T (&), (& )sar+ (3F ), (7 )7 (30 )=
ar v a7 pﬂplﬂ"r gP ¥ aV B ﬂVp aP;'F i

243. Qu3ngecxH OJHOPOIHOE H H30TPOMNHOE BEMIECTBO pac-
[HPSAETCH (HIH CHHEMAETCH) anHabaTHIeCKH H KBa3HCTATHYECKH
oT napneaHsa £, Mo gaaeddn £,. HafitH H3MeHeHHEe ero TeM-
nepatypul T,— T, 8 31OM NpoLecce.

244, Boay, naxoasmyiocs mpu 0 °C n nasneunn =100 arwm,
pacuupsior aAwalaTHuecKH H KBA3WCTATHYECKH 1O aTMocdep-
HOro Aapjaenus. FlaHTH H3MEHeHHWe TeMIEPATYPH BONW B 3TOM
nponecce, eciH KoXppUUAeUT OOBEMHOTO PpaciidpeHus BOALL
B 3THX VJIOBHAX OTPHOATENeH W paBeH a=—6,1-10-5"C-2,

245. PTyTh, BEaxoaswyoca nph 0 °C u aapnennn P==100 arm,
pPACHIHPAIOT annabaTHYeCKH W KBASHCTATHUECKW NO arTmoctep-
HOTO Aaejaenus. Halta HaMeHeHne TeMNePATYpPH PTYTH B 3TOM
nponecce, ecaH KoxphHUREHT OOLEMROTO PaclIKpEHHS DTYTH
B 3THX YCIOBHMAX MOMOKHTENEH M papeH a=181-1074°C,
yIeAbHas TerloeMKocTs PTyTH cp=0,033 Ean/(r-°C), nmor-
HOCTL p=13,8 r/cae,
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246. JIokKasaTh COOTHOILEHHES
T\ T {3P
(?)sﬂ Cy (ﬂr)vi

247. Tlokasats, uTC TMPH KB&a3HCT4THYECKOM afHabaTHye-
CKOM pACIIHPEHHH TeJda ero TeMleparypa MOHHKAEeTCH, €C/IH
TeMIepaATYPHHH KOoxDpHIHEHT JaBJeHUS NOJIOXKHTEIEH, H HO-
BRIIAETCA, €CJH 3TOT KOXPQHOHEHT OTpHIATeNIeH.

248, [lokazath, 9To NPH KBaszHcTaTHUeCKOM anHalarHue-
CKOM YMEHBLICHHR LABJEHHS Ha T&I0 €ro TeMNepaTypa IOoHH-
Haercd, ecH KOoaPPHIHEHT pPaclIHPeRHd NOJOXKHTENEH, H 110-
BHIACTCS, ©CAH 3TOT KosgpHIHEdT oTPHOATENER,

249, JKene3nas mpoBoJioKa pajdyca r=1 MM KBa3HCTATH-
9eckH H afHabaTHUeCKH Harpyxxaercs MpH TeMneparype 7=
=273 K. HaganbHoe 3HaueHHe PacTArHBaOWEd CHJAH paBHO
Hylio, koHeunoe F=10 H. OnpejesiiTe H3MEHEHHE TeMNeparTy-
P IpoBOVIOKR AT. KoadpHLIHEHT JHHEHHOTO PaCiUHPEHHS XKe-
Jeza p=1,2.10-% °C~L, yResbHasl TENAQEMKOCTb XKeNe3a ¢=
=0,44 Mx/(r-°C), nactHocts p=7,9 ricms.

250. B obreMe V=05 41 HazoauTes v, =0,0 MONis KHCIOpOAA
O, a B ofveme V=2 1 — v,=0,b mona azora N, 0pH TeMile-
parype T=300 K. HaAtH MakcEMaibHyIO paforTy, KoTopad
MOXET ObITh TTPOH3BEACHA 33 CUET H30TePMHUECKOID CMellenHs
5THX Ta30B B cyMMapHoM ofbeMe Vi1V ,.

251, PewHTh NMpenuiyULyC 3349y B MPEANOJIOKEHHH, YTO
CMEIIHBAHHE Ta30B NPOH3ROAHTCH apHalaTmueckd. Hauanbnas
TeMnepatypa rasos T,=300 K.

252. B npouecce Jxoynd — TomcoHa SATAXBIEA Ta3a He
usMerserca. [lonbaysack 3THM, HaRTH ofllee TepMOIHHAMHve-
CKOe BHpamKeHHe LI H3MEHEHUS TEMNepaTypPpH B TaKOM NpO-
necce (et Hxoyna — Tomcona).

253, TlokasaTe, UTO [Uif WleaJAbHHX razoB apdext JIxoy-
ns1 — Toscona He HMeeT Mecra (AT=0).

254. B onHOM H3 METOJACE I0JYUI€HHA HB3KHX TCMIIEPATYD
HCONB3YIOT OXJTAKACHHE I'a3a NPH ero APOCCENHPOBAHHE 1epes
BeHTH/L (xbdekt Ixoyaa — Tomcona). B apyrom mercne #uc-
NOJAB3VIOT OXJaXAeHHe ra3a NpH ero ofpaTHMOM alHabaThue-
CKOM paciuHpeHHd. [lokasaTs, 970 NPH ONHHX H TeX Xe Ha-
qanbHOM P; B KoHeuHoM P, fasnesusx (P;>P,) NOHHKEHHE
TEMIEPATYPH BO BTOPOM MeToie GoJbllie, yeM B MEPROM.

255. Ilokasath, gTo B nponecce JIxoyas — Tomcona 3HT-
POMHSA Tas3a YBENHUHBAETCA.

256, Cocyj c TBepABMH afHaGaTHYeCKHMH CTEHKaMH pasie-
JIEH HA JiBE YAaCTH TBepJoH aJHabatadeckoH rieperopojkof. [lo
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OIHY CTOPORY MNEPeropofiKH HaXOAKTCA ra3, N0 JAPYryl —
rakyym. BHBecTR ofiy10 TepmMoaAHHAMEUECKYIO GOPMYNY Aas
TeMIIepaTypH £a3a, KOTOpasi YCTaHOBHTCSH B HEM [ocAe yaase-
HHA neperopoikH. [lpumenars noayuerAy fopmyay x Hie-
anBHOMY T'a3y A MOKasarb, 9TO B 3TOM CAYYae H3IMEHCHHA TeM-
AepaTyphi He MPOHIOHAET.

257. C NOMOIOBIO BTOPOro Hauyaja TepMOAHHAMHKH HaNTH
YC/IOBKE KQABSKTHEHOH VCTORYHEBOCTH HEPABROMEPHO HaIPETOH
KHAKOCTH HJIH PEANbHOTO Ta3a B OJHOPOIHOM MOJE TAXKECTH.
Term1onpoBOIEOCTD XHIAKOCTH HJH rasa CIHTaTh NPeReOPeHH-
Mo Majofi. (CM. 3agagy [33.)

§ 5. Tenxonposoanocrs

258. CranbHol CcTepXeHb JLIHHEH =20 ¢M ¢ NAOHAAKI0 I0-
nepeqHoro cedeHHa S—=3 cm® HarpeBaered ¢ OAHOTO KOHIZ O
Temrreparypbt ¢, =300 °C, a ApyrEM KOHUQOM YNRpaercd B Jel.
[Ipennonarad, 4To nepetada TenAa MPOUCXOAHT HCKAOUHTE h-
HO BAC/AL CTEPXKHA (6e3 MHoTepb wepe3 CTEHKH), NOACHHTATh
Maccy m JAbja, pacrasBiiero 3a epeMsa 1=10 MpH. Tenionpo-
BORHOCTE CTadH x=0,16 xan/{c-cm-“C).

259, MenHuft xobefiHHK HarpesBaercA Ha npHMyce. Boja
ROBENEHR A0 KHIMEHAH H BHAENHeT KaXIVI0 MHHYTY m=2rT
napa. TomuMua AHa kopekAHKa [=2 mM, a naoulagp S=
=300 cm?, Onpefeuth PazHOCTb TeMIepaTyp fa—i&; MEXIy
BEYTPEHHER H HAPYXHONH TNOBEPXHOCTAMH ABa Kojehhuka,
npesnonaras, MTo BCe JHO HarpepaercA paBHOMepRO. Temmo-
IPOBOXHOCTD MefH »=0,92 kan/(c-cm-°C).

260. Peaututs ApeIbAYIRYIO 3aAa¥y, eCcAH AHO XopeHHHKA
C BHYTPEHHEA CTOPOHH AOKPHTO C/I0EM HAKHOH TOJWHEH [, —
=1 mm. Tenaonposonsocrs wakund x, =0,003 kan/{c-cu-°C).

261. Tpu mM,7aCTAHKE OJHHAKOBOrO pasMepd CJAOXKEHH BMe-
cre, obpasyq cTonbuK, B cepenHEe — CBHRIOBAA TLIACTHAKA,
Mo KpasM — cepefpanne. Buewmnss cropoHa ofHOR cepebpsa-
HOH HJAaCTHHKH NOAJEPKABAETCA NPH MOCTOAHHOR TEMIIEpATYpE
t==100 °C. BrewnAx cropoHa Apyro# cepebpiHOR MJIACTHAKH
HmeeT Temaeparypy fy=0"C. Hahru TeMnepaTypH ¢, 1 £, B Me-
CTaX CONPAKOCHOBEHHA CBMAUOBOR MJTACTHHKH C CepeOpsIHHMH.
TensaonposonHocta cBRANA 1, =30 Kkan/(3-M-°C), cepebpa x=
=360 xxan/(y-m-°C).

262, Ky68K cjesnan 43 uepeayiomuxcd NAaCTBEHOK pasnod
TOIAHKE H Pa3Bofl TEIJIONPOBOXHOCTH. [OMMHEAE MJIACTHHOK
OAHOTO THNA PaBHEA by, TEMNORPOBOANOCTE MATEPHANA, K3 KO-
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TOPOTO OHH CJ&T4HH, paBHa ¥,, YHCJI0 BCeX IJACTHHOK 5TOrO
THOA 11,. COOTBETCTBYIOMHE BEIHYHHK S NAACTHHOK BTOPOTO
THNA paBHH b4, %, B n,. HaliTu TennonpoBoAHOCTH MaTepHana
KyOWka BROSb NAACTHAOK Xy H NEPOEHIHKY/ASPHO K HAM X .
Kakas u3 sTuX TemronposojHocTel Gonnie?

263. IlpocTpancTBO MeXAY NIBVMA KOAKCHANBHBIMH IIH-
JHRLIpaM¥ ¢ paanycamu R, n R, 32n10,126K0 NPOBOAAULHM TENAC
CAHOPOJHKWM BeINecTBON. HaATH pacipefgenenHe TeMneparypu
B 5TOM IPOCTPAHCTBE, €C/IH TeMOEpaTypa BRYTPEHHErO LHAHEA-
pa fy, 8 BHEILHETO [,.

264. HafiTa pacnpeneienne TeMnepaTyphl B TPOCTPaHCTBE
MEXKIY JABYMA KORNEHTPHYIECKHUMH CepaMH ¢ paiHycamd R,
H K., 3aN0THEHHOM NPOBOAALIMM Tena0 OSHODOIHHM BellecT-
BOM, CCJH TeMNepatypu 0OenX cpep TOCTORAHH K pPABHH
H {,.

265. Ypanosuit twap paguyca R =10 cM, noMmetneN i B co-
CYH ¢ BOJOA, 0o0NY9aeTcs] pPaBHOMEPHHM TIOTOKOM HERTpOHOB,
B peaysnbrare peaknnh fedenus sAep ypana B Wape BHACHAACT-
ca 3Heprid ¢=100 Br'cm®, Temneparypa Boam 7T=373 K,
TEIIONPOBOIHOCTL yparna =400 Br/(d-°C), Hafitd crauuo-
HapHOE PAaCIpeleqeHHe TeMIepaTypH B MIape, a TaKXe TeMIe-
paTypy B €ro LEHTpe.

266. [lo onHOpOZEOMY UBJHHIDHUECKOMY IPOBOAY 0e3
H3OJISILHH TeUeT ITOCTOAHKKE anmekTpHuecKHP ToKR. Onpeneaurs
CTANHOHAPHOE pachpelejerHe TeMIepaTypw B MPOBOAe, €CAH
€r0 NOBEPXHOCTh NOAREPKHBAETCH NPH NOCTOAHAOH TeMnepa-
T}'pE Tn.

267. Jins nonyeeHHA CAaMONOMACPKABAWUIERCA TepMoaep-
HOH Peakiyy B JeRTepHH {H1H B CMeCH ACATEPHS ¢ TPHTHEM) HE-
COXO/IHMO HarpeTh BEECTBO A0 TEMAEPaTypPR nopaAaka 0% K.
[Ipa Takux TewnepaTypax BellecTBO HAXOAWTCA B COCTOSHHH
Ma3Mel, T. €. TOAHOCTHIO HOHH30BaHHOTO rasa, Ilpn srom
CHJILHO BG3PECTAIOT MOTEPH 9SHEPTHH 32 CUeT TEMNJOMPOBOKHO-
ctd. Kax noxasuBaer Teopus (cM. 33jauy 449), Tennonposon-
HOCTL [JIa3MBl NMPONOPUHOHANLHA abcoioTHOR TeMleparype B
CTeneny °/,, T, €. w=+gT"*/s, Tae ANA NeHTepHeBOH WJH TPHTHe-
BOR nJasmul B cHereme CI'C a= 1075 BuyTpyd Manoro ofnema,
BBUIG/IEHHOTO B DJa3Me B HMeolero ¢opMy llapa pajnyca
ro=1 cM, nongep:RuBaerca temneparypa 7 =108 K. Bue wapa
TeMIepaTypa yObiBaeT B COOTBETCTBHH € 33KOHaM{ Telonpo-
BORHOCTH. KaKyio MOLIHOCTE HAA0 NOABO/IHTE K 3TOMY o6bemy,
4yTOOEI KOMITEHCHPOBATL MOTEPH SHEPrHH 33 CYET TEMLIONPOBROA-
HoctH? K OCTafALHEIM 4YacTaM NIa3MBHl SHEPIBA He NOABO-
JHTCH.
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268, Crepxedb ceUeHHH S ynHpaercs KOHLAMH B TBEpAHe
AACTHHE, PAcCTOAHHe [ MeXIy KOTOPHMH NOLIEPXKHABEETCH
NOCTOSHHEM. 3aTEM TeMIepaTypy ONHOH U3 ILTacTHH NOBHIIA-
0T, H B CTE[KHE YCTEHABJIHBAETCA NOCTOSHHERNA [TOTOK Temaa .
Kakoe papnenne P NeACTByeT Ha €IMHHOY NONEPEYHOTO cege-
Husd CTepHHs, ec/H HATAJBHOE HAnpfAXKeHHe B cTepxae ObL1o
paBHO HYJMI0? TemIonpoBORHOCTb CTEPHKHA %, KOMDHIIHEHT
AHAEHROrD pacluupeHHs o, Moayae HOunra E.

269, ITokasaTh, YT0 pelléRHe OJHOMEPHOIO YPaBHEHHSH
TEILTOMPOBCAHOCTH B OJHODOINHOH cpeae

or  &T
Pl ="gm 96 T) (269.1)
ERHHCTEEHHOE, eCTH 341aHb HAQAJBHOE H HPEEEHE }’MUEHH:
Tf:lﬂ = f (.I), (2692)
Tea=% (t), Tx.:l = Py (t 2 (2693)

TTAOTHOCTE MOUIHOCTH HCTOUHKHEKA Tenja ¢ (x, f), a Takxke QPyHK-
wun f(x), () H @,(f) npexnonaraioTcs 321aHHEMH,

270, [Ba TENACH3OMHPOBAHHHX Tena f H 2 ¢ 6ecKOoHEeYHHMA
TemAONPOBONHOCTAMH (HAUPHMEpP, ABa KYCKa METaljla) COEJin-
HEHH MEXNy CoGOR OIHOPOANBM, TAKXKE TENJDH30/IHPOBAHERM
cTepKHeM LIHHH [ ¢ NIoLaAb0 NOTEPEYHOTC CeyeHHs S H Ten-
AONPOBOAROCTEIO %, TennoemkocTd ten Cy A €y OU€HDb BEJIHKH
no cPABAEHHUIO C TENAOEMKOCTDIO cTepXua. Halrmn Temneparyph
e Ty R T2 B Jo60f MOMERT BpEMEHH [, ecnd npH =0 onu
GruiH PABHE COOTBETCTBERHO Tig B T 5. HaliTH Taioxe pasrocTs
9THX TEMIeparyp H BpeMA Ly, MO UCTEUSHHR KOTODOTO OHA
yMedbllIaeTcsd B AB& pa3a.

271, OnpejeadTs TOANWMAY Abja, 00pasyiollerocs B Teue-
HiHe 33J]aHHOTO BPEéMEHH { Ha CNOKOHAOH TNMOBEPXHOCTH 03epa.
CynArate, o970 Temneparypa T OKpyawinerp BO3gyXa BCe Bpe-
M NOCTOSHAA W PABHA TeMneparype HApyXHOH NOBEPXHOCTH
avga (T<T,,, roe Ty, — TeMOepaTypa ILIABJIEHHS JIbJA).
TIponsBecTn uKcAeHHBIN pacieT, Dpeanoaaras, yro 7T=—10°C.
Jna avaa x=2,22.10° spri(c-cM-°C), g=—3,35-10° apr/r, p=
=0,9 rfcmd,

272. CpeprueckHfi KycoK Jbfa (C HAYAMbHBIM DASHYCOM

o= 1 ¢M) morpyXed B GOJBILIYIO MACCY BOIH C TEMAEPATYPOH
W0 °C. Tlpeanonaras, 910 TenJONEpeiaua B XHAKOCTH CBA3AHA
TONBKO ¢ €€ TenAQMPOBOAHOCTLIO, ONPEIENHTL BPEMS T, B Te-
YeHH® KOTOPOTO Ml NOSHOCTBIO pacTaer. TenaonpoBOJHOCTS
Bolk % =:6-10"% Jx/(c-cm-°C), yAenbHas TEILIOTAa TJIABJIEHHA
nbl1a §=330 Hx/r,

bl



273. Tero, noMelleHROe B CPeAY € NOCTOREHGH TEMIepaTy-
pofi #g, OXNaAUNOCh OT TeMepaTypH £, =80 °C 10 TeMnepsTypH
.—=64°C B TeueHHe BpeMEHH T H 1O TeMIeparypHl fy=52C
B TegeHBe BpemeHR 2t. Cuuras cnpasei/HBBIM 3aKOH OXAaXze-
uusi Hutorona, RafiTH teMmepatypy OKpyxawome# cpefn .
JIo K2KOR TeMHepaTypw {, T&JI0 OXJI3JIMTCA B TeueHMe Bpe-
MeHH 317

274, OnpenelATs XKOAH4YeCTBC Tefda @, TeprRemoe 1 M®
CTEHBl B TeYCHHE BPEMEeHH T, PABHOIO OAHHM CYTKAM, TIPH TeM-
epatype Bo3AyxaB nomemennid f,—=20°C 4 Temneparype Ha-
pyx#aoro pozayxai,=—10°C. Tomunna crein (=20 cM. Ten-
JONPOBOAHOCTL MaTepuaia creHl x—=0,003 xan/(c.cn-°C).
Koxbpruuent TennoobmMeEa Ha TpaHHUE CTEHA — BOBLYX @ =
—{,0002 kaJji/{c-cM?-°C). Onpeaeuth TAKKE TeMIepaATYPH BHY-
TPeRRed f, H BHewHed f; NOBEPXHOCTEH CTEHHI.

275. CKoAbxO KaMEHHOTO YIS HYXHO CXKHTaTh B TeyeHwe
BPEMEHH T, PABHOIC OJHHUM CYTKaM, Ha BOAAHOC OTOIVICHHE
O0Ma, IIOMaib NOBEPXHOCTH CTeH H KPHIUW KOTOPOTO pasHa
S =10 000 m*, yvrolnl nOANEPKABATL B KBaPTHPAX TEMIIEPATYPY
L=I187C, ecin Temmeparypa cHapyxu 3fanus f,=—22°C?
Tomuyna cren L=60 cm, Ten10npoBOIHOCTL MaTepHana cTeH
% =0,002 kan/{c-cM-°C), a yTeuka remia ¢ eAHHHLIH NOBEPXEO-
CTH KPHULLK TAKAH e, K4K C eAHHHIIN MOBEPXHOCTH CTERH. Ko-
supBLUHeHT TemaoofMeHa Ha TpaHElE BO3JYX — CTEHa @ —
=0,00025 xax/(c-cu?-°C), yAenrbHAsl TEMAOTA CTOPAHHA YIIA
g=79500 xaxT.

276. B TOHEOCTEHHHHA 3aMKHVIHNH METALIHUSCKHH cocy]
HaJHTa KHJKOCTR, HMEKLlAA Temnepatypy #. TemMmeparypa
BO31yXa BHe cocyla f;. HalTH Tedneparypy #, BHeHeR cTeH-
KH, €CJH H3BECTHO, 4TO TeNJONPOBOAHOCTL MeTanjaa X, Koxp-

(hALHEHT TerIoo0MeAa HA TPAHWLNE MeTalsl — BO3AYX &, a Ha
FpalKlle METAN] — MHIKOCTE o0. [OJIIKHA CTEHKH pas-
na L.

IlIpumenanHe Cocyd CUHTAETCHA TOHKOCTCHHHIM, KOr-
Aa TONLHHA CTEHOK MAJa IO CPABHENHIO C €r0 JTHHeHHEMH pa3-
MEDaMH.

277. OupeneuTs TeMInepaTtypy I; B MPeibAyuIgR sanaue
B ABYX NpelelbERX ¢1yTanx: 1) oueHb TOHKOTC MeTalIHY9ecKo-
ro COCyAa H 2) cocylla W3 MaTepHaaa ¢ O4YeHb Ma10H TelJIonpo-
BOHOCTLIO.

278. B TOHKOCTeHHELIH 3aMKHYTHH METANTHUCCKBH cocyn
¢ oSlIeR NOBePXHOCTHIO .S HAJNKTA KHAKOCTL NIPH TeMIIeparype
{,. Uepes CKOJIEKO BpeMEHH T XHKOCTb OXJIAAHTICHA IO TeMne-
PATYPH f,, €C/IH MAcca €e m, YJelibHaf TEMNOEMKOCTh €, TeM-
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nepaTypa Bo3iyXa BHe cocyna {;, a KoshdHUKeHT TemIcodMeHa
HA CPAHHIE METAJ — BO3JYX PABEH &P

279. TTo AJIHHHOA TOHKCCTEHHON MelHOR Tpyhe panHyca
r=1 cM, NIOKPHTOR UAJTHEZPHYECKHM TEIJOH3O/IHD VIOLIHM CJI0-
eM, Tewer ropsauaf 5oJa. TenoNpOBOAHOCTh H3OJHPYIOMETO
cmos x=6-10"* xan/(c-cMm-°C), xospduuueRT TennoobmMena
TpyGH ¢ H3OJAHPYIOWIHM cjoeM  ¢=5. 10—t kan/(c-cm?*-°C).
1) Ilpr KaxoM 3HAYCHHH BHELUHEro pafHyca R A30JHpYIOLIETO
CNOA NOTEPH TenaAa MakcHMaTbHu? 2) [lph kakom R moreps
TEJIA YMEABIATCS BABOE MO CPaBHEHHIO ¢ MOTEPAMH JNa TPY-
OH, JAIEHHOH TENAOBOW H3OAALHA?

280. Ha xoRmax AJHMRROrO ORAOPOAHOTC CTEPKHA, mome-
peuHHe pa3sMepdl KOTOPOTro Mank No ¢PABHEHHIO C €r0 JJIHAOH,
3a7a0TCA TEMNEpPaTVpul f; B {;, KOTOpPHE MOTYT MEHAThCH BO
BpeMeHH. Temnepatypa OAHOPCAHOH CPean, OKpPYykKaloleH
cTepXenb, pasHa #,. [lokazaTe, wro Gnaronaps TennmooiMeny
TeMnepaTypa B CTEPMHE HNOJUHHALTCA YPAaBHEHHIO

¢ a%{
F, s
e a*=y= ., G % , p — NepuMerp  nonepeu-

HOT'O CEUYeHHS| CTepXHA, S -— IJOLAAL STOrO CEUEHHHA, ¢ —
yne/lbHas TEIVIOEMKOCTh BelleCTBA CTEPXHA, P — €ro INIOT-
HOCTD, & — KOpHLHEHT Tern/Too0MeHa, % — Ten 0N POBOXHOCTD.

281, HaHATH ycTanoBHBIUEECA pacipelesiende TEeMIepaTypH
BAOAL AJIHEHOTO H O%€Hb TOHKOIO CTEPHAR AJHHU {, €C/IH TeM-
nepaTypu ero KOoBIOB §y H {,, 4 TaKKe TeMIepaTypa OKpyxKato-
el cpefnl f; NOIREPKHBAIOTCH NOCTOAHRANMH. (QCTalbHHE Be-
JHUHHH TAKHE Xe, KaK B NpelnAymeH 2ajlave.

282. PewiaTh NpelbAyuwlyio 3a9a4y B NPEANNIOKEAWH, YTO
ts=1,. PaceMoTperh cay4ad oveEb AJHAHOTO CTEPMKHA.

283. BumucauTte tenmepatypy cpelHeH TOYKH KpYIJIOTo
crepxnd AMRHH [=80 cM, paauyca r=2 CM ¢ TEILIONPOBOA-
noctbio % =0,8 Kaa/(c-cm-°C) H K03pPHIHEHTOM TENNo0OMeHA
a=510"* ganf{c-cm®-°C), ecaH 00a KOHUA CTEPKHA NORAEp-
KHBAKTCH NPH OAHOA M TOW e Temneparype f,=£,=100°C,
a TeMneparypa KOMRaTH f3=20 °C.

284. CypoMaAHNA B MeIHHA cTépHH NOKPHITH OYEHb TOH-
KHM cJoeM napaguia H CBOEMH KOHUAMH YNHPAICH B CTCHKY
METAJUIRYECKOND COCYIa, HANOJAeHHoro Kxnsamed sopon. He-
pE3 HEKOTOPOE BpeMd, N0 JOCTHXKEHHH CTAUROHAPHOTIO COCTOA-
HHAl, TLTABAeHHe napadrAa TpeKpaluaercs Ha PacCTOAHHH Xy
OT CTEHKH COCY/AA Ha CYPLMSIHOM CTEPIKHE H Ha PAcCTOAHEH X,
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Ha MEAHOM. TeImIONpoBORHOCTE CYPhMH %;. OnpejenHTb Tenao-
MPOBOAHOCTD MEAH .,

285, Jlasi omnpenedeHRs TeNVIONPOBOAHOCTER MHAKOCTEHA
HCTIOJMB3YIOTCS TPH MefHbIe TJIACTHHKH, PACNOJI0MKeREHE MOpH-
30HTZMBAO OAHA Raj ApYrof. HHXHAA NNacTHHKA QMBBaerca
HOTOKOM X0A04H0f BOJK (TeMnepaTypa f), BePXHAS — TEIVIOH
(remneparypa f;). [Ipocrpancreo Mexny HHXKHeH B cpeaned
MIACTHHKAMH 3an0AHEHO JKHAKOCTbI) € TENJIOIPOBOAHOCTHIO
%,, 4 IPOCTPAHCTBC MEXAY CPEIHEH K BEPXHEH — MHIKOCTHIO €
TEMJOTIPOBONHOCTEIO ¥y, PacCTOAHYE CPEAHEHR ITAaCTHHKH OT
HIXHeR pasno d,, a o1 BepxHe#t — d,. BRpa3uTk TEMJIONPOBOR-
HOCTb %y Hepe3 X;, ECJH B YCTAHOBMBIUEMCA COCTOAHHH
TeMIepaTypa cpelAel MAACTHHKH paBHa f,. B caydae, Koraa




(cM. npelnaymylo 33189y}, Benuauuny 2n MoxHO onpefenuTh
HENOCPEACTBEHHRIMHE RaMeDeRHAMA, EciH HmeloTes JiBa CTEPK-
HA H3 PasHNX MaTe€pRaq0B, TO, QNPEIeNHE H3 HECKOJbKHX H3-
MepeHHH BEIHYHHY 211 1,19 OJHOMO M3 HHX H 2n, 1A% APYTOrO,
MOKHO ONPENEJHTh OTHOLUEAHE Ten10npoBofHOCTER na dop-

MyJe
H_]__[ m(n ) Var—1) |?®
%

o {n, + ¥V ni—1)]

€C/IH TOABKO CTCpPKHH HMEIOT CAHNAKOBHE [MonepeyHie pas-
MepH & H paBHbie KOapGHUHEeHTR Ten10ofMeHa o. DBuBectd
3Ty QOPMyITy-

288. IloaynpocrpacTeo x>0 3aN0AHEHO BEUECTBOM C TEM-
NEPATYPONPOBOJHOCTLIO a*==x%{{cp). B naockocth x=0 npouc-
XOASTT MAPMOHHYECKAE KOJe6aHHA TeMnepaTyphl ¢ nepuHonos T

{=1,+1,cosor,

rne %, W f, — nocroRAHHe, a w=2n/T. Haftd Temmeparypy
CPEAB B 3aBHCHMOCTH OT KOODAHHATH X H BPEMEHH T.

Y Kkasaunue. Hckarb peileHHe ypaBHeHHS TeIONpPO-
BORHOCTH % = q? % B KOMIIIEKCHOR opMe [ — ¢, = X (x) '%T,
a 3aTeM MepedATH K BEIUECTBERAOA dopMe.

289, HafitH BHpaxenHe And (PasoBoR CKOPOCTH U H KO3(-
(bHOEEHTa 3aTyXadHHA ¥ TEMHAEPATYPHHX BOJH.

290. OMNT NOKA3WBAaeT, 970 TEMIEPATYPHHE BOJHH C
NEPHOAOM B GIHH CVYTKH PACTNPOCTPEHRIOTCH BHYTPb 3emad
co cropocTeio | m/cyr. HaftH ¢KODOCTL pactipocTpaHeHHs
BOJIH ¢ TIepHOAOM B | rof.

291. Bo cxoabko pa3 KOMPPHUHEHT 3aTYXaHHA TOROBHIX
TEMINEPATYPHEX BOAH ¥; MCHBILE KOSPHHUKHEHTA 3aTYXAHHH CY-
TOYHWX TEMIOEPATYPHHX BOJH 4,7

292. Ilpy xakoM YCJIOBHA pPacnpoCTpaAeHHe 3Byka B fes-
YpaHHIHOR ONHOPOAROR Cpele MOMET PacCMaTPHBATLCA Kak
afuabarHuecknii apoLecc?

293. Ilpu xaxom yCnoBHH PACNPOCTPAHEHHE 3BYKA B CTEPIK-
Ae Pajiyca 7 MOXET PacCMaTpHBAaTBCA KaK afHabaTHdgeckMi
NPOLECC, eCAH TeMIEparTyponpoBOAHOCTD OKPYXAIOMER Ccpean
npeHefpexkumo MaAa MO CPABHEHHIO C TeMneparyporpoRDA-
HOCTBIO CTEPKHA?

294, Oancpoailas Cpeaa 3anoJHAST TNOJVIPOCTPAHCTBO,
OrpaFHUeHHOe IJIOCKOCThIO X=(). B HauaJbHNH MOMEHT BpeMe-
Hi §=0 TeMneparypa Cpe¢AW BCIOLY OAHAAKOBa H paBHa T,.
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Temnepatypa Ha NOBepXHOCTH Cpeinl BCe BpeMA MOAREDIKH-
BAETCE NOCTOAHHKON u paBroR T,5=T,. Hahtn pacnpepencnne
Temneparypnl 7 (x, {) B cpeae B0 8ce MOCHEAYIOUMBE MOMEHTHI
speMeRH. HafTu Takoke rpaldedT TeMnepaTypl BOH3E rpass-
B CPeaH.

295, B. TomcoH BauKCIHI BO3pacT 3eMIH, HCXDASA H3 che-
AVIGIIHX TNPeInonoxeHui: 3eMas fABJIAeTCH OJAOPOABHM Te-
NOM, TEMNEpaTypa KOTOPOrO B MOMEHT 3aTBEDJCBAHHA N0 BCEH
Macce OR.1a paBHa TeMOepaType 3aTBepAeBanHsA TOPHBIX MOpO
To == 4000 °C, a reMmiepaTypa NOBEPXHOCTH 3eMIH ¢ MOMEHTa ee
3aTBEPACBAaHHA OCTaBanach nocTodnuo#l ¥ paeAoR 0°C. Ilpu
BEI'MCAEHHH TEMNepaTypPHOTo rpajinenTta BOMH3W NOBEPXHOCTH
3emau B, TomMcou 3aMenu1 ee 0AHOPOAHOH CpeJoR, OrpanHyeH-
AOE TMOCKOR IIOBEPXHOCThLID H 3aHAMawleH OecKOHenHoe Io-
JYNPOCTPAECTRC x>0 {CM. Mperpivinyio 3asavy). BH@HCaINTD
B 3THX NPEINONOMKEHHAX BO3PACT 3eMnH (C MOMERTA 3aTeepre-
BaHHA), €C/IR BOAM3Y 36MHOH NOBEPXHOCTH TEMNEPATYPa 3eM-
nH mospniaercs Ha 1 “CopH yrayGaeHHH B Hee Ha KaKabe 20 M,
4 CKOPOCTb PACIPOCTPAHEHHKS CYTOUHHIX TEMIEPATYPRMX BOIH
cocTaeaner v=1 mcyr.

§ 6. KuHeruuecKass TeopHa BellecTsa

296, CxoabKo MO/IEKY.1 430Td HaXoAHTCA B cocyae 00nemMoM
B 1 5, echE temneparypa azotra 27 “C, a jaBneHHe pagHO
10~¢% MM pT. CT.7

207, CxoNbKO MOJEKYS HAaXOAHTCH B OAHOM TPaNMME BOghI?

298, CXONMbKO MONEKY H2XOAHTCH B OAHOM KYOHReCKoM
CABTUMEeTPE BO31YXa Ip¥ HOPMAJbHOM JaBJEHHH H Temmepa-
Type 0°C?

299, JIonycTHM, 9TO BCE MOJIEKYJIH BOJW B CTAKAHE KaK-TO
orMeseHsl, [locae sroro Boja OuIAa BHNHTA B BOJONPOBOAHREIA
crok. [lo npoiuecTsHd LIHTEALAOIO BpeMeHH BRUIATAH BOAa
paBHOMEPHO NepeMelaJach €0 BCeH BOJOH, HMeElome#cs na
3emne. KaKoe KOMMYECTBO OTMEUECHHHIX MOJEKYA OKaKercs
B CTaKaHe, ecNH €r0 BHOBRbL HaNOJARHTE BOJAONPOBOAHOH BOROH?

300. Kaxoso 1aBaeHME CMECHE [a3o8 B KoJabe ofreMon 2.5 1,
ecnd B HeH maxomutes 0% Mosexkya xucnopoga, 4-1003
MoJleKyq asoTa u 3,3-1077 r aprona? TewnepaTypa cMecH
150 °C.

301. BHTMCJIHTDL CPENHICIO KBATDATHIAYI CKOPOCTh TRIJID-
BOFO ABHXEeHHH MoaeKya |) Bogopoaa, 2) asora, 3) KHCAOpoaAa
npun 0 °C,
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302. Macca KpynHoOA MOAEKYAH OPraHHYE€CKOro BELIeCTBa
m=10"1*r. HaiitH noJHYI0 CpeAHION KHHETHUECKYIQ 3Hep-
rajo K TenfoBOTO ABHXMEHUA TAKOA MOJEKYJH, B3BEILICHHOH B
Bo32yXe NpH Temnepatype 27 “C. Haitrn Takxe CpeIHIO0 KBal-
PATHURYH} CKOPOCTE MOJEKYJIH NpPH 3TCH TeMnepatype.

303. HafitH cpeaHHA KBANPAaTHUHHA HMIYJbC MOJCKYJH
H, npu Temneparype 27 “C,

304, Onpesenuts NopsajoK B&THYHEH MaKCAMA/ABHOR CKO-
DOCTH, ¢ KOTOPOR apTH/IEPHACKHA CHAps MOMKET BLLIETETh
#3 cTBOAA opyauA. KakuM N0 eH OHThL Nnopox, YToOun 3ra
BEAMYHHA GHA BO3MOXKHO GOALLEEH?

305. HafitH 3aBHCHMOCTb MeXAy CpeAEeH KBajpaTHYHOH

CKOPOCTBIO TEMJOBOTO JABHIKEHHA MOJEKYNH [asa vy, H CKO-
POCTBIO 3BYKA B HEM Oy,

306, Munyaec ¢oToHa cBA3AH € ero 3HeprHed COOTHOMIEHH-
eM e=p¢. Hankcars BHpamEHHE 204 faBjaeHHs £ QOTOHHOTO
rasa.

307. Toxasars H2 OCHOBAHHH KMHETHYECKOH TEOpHH, 9TO
NpH KBA3HCTATHYECKOM NEpPeiBHKEHHH TOPLIHS B UWHJIHEBADE,
HANOJIHEHHOM HACAALHHM OfHOAaTOMHHM Ta3oM, IaBJeHHE H
ofbeM 'asa CBA3ARW COOTHOLEHHeM

PV%8 == ¢const,

CTeHKH UHNHHANA H NOPLIEHb TENNOHENPOHHIAEMH,

Y K a3anue Paccmorperh yAap MOJACKYAH O JABHXY-
IAACH TIOPWEHD K YIeCcTh, YTO CKOPOCTh NOPIHHA TOPa3io MEHDb-
i€ CKOPOCTeHA YAAPTICIHXCA MOJEKYI,

308, Peimuth npejmayayio 3afauy AnA  JBYXATOMROTO
raza. [loKasarhk, 4TO B 3TOM CJayvae jaBnieHAHe £ H ofwem V
CERA3AHH COQTHOLIEHHCM

PV & =¢onst.

Y K a3 aHne. llpn peineHHH BOCNIOAL30BAaTHCA TEOPEMO#
0 PABHOMEPHOM pacnpefeeHHH KHHETHIECKOH 3HepPrHH o CTe-
neHAM CBOGOAH.

309. J1A npHMeHUMOCTH KJIaCCHUecKoro criocofa paceMo-
TpeHHH rasa BEeobxonumo, ITo6H ero temneparypa I OHaa BH-
COKa 110 CPABHEHUWIO ¢ TaX HA3KBAEMOH TEMIIEPATYPOH BHPOXAe-
ndd, [Tocaeruas onpelenseTcs BRPAKEHHEM

h®: [ 3n (¥
Ty~ gk (%)
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Tfle 1 — GHC/I0O MOUIEKYN! B efHHHIE 00BeMa, m — Macca Mo-
nAekyan, A — nocrosAHan IlaaHga, B — nocToruEas Dodasi-
MAHA '}). BRYHCAHTE TeMnepaTypy BHPOXACHHA AAR: 1) resnd
(m=6,6-10-% r, n=2,7-10" ¢M %), 2) 3NEKTPOHROrC rasa B
cepebpe (m=09,11-10"2 r, n=xx6-10" em™3).

310. Bocemb rpaMmoB KeC/IOpojAa 3aHHMaior ofbeM V=
=560 a. OnpeneanTe JaB/iedHHe 3TOTO ra3a B TOM Xe ofibeMe
npH Tewneparype: 1) T=820 K, 2} T=10 ksB, xoraa artomut
KHCJIOPOAA NONHOCTHI0 HOHH30BAHHL.

311. Hafirh oTHOmeHHe YHCJAa MOJEKYA BOJOPOAA #,
CKOPOCTH KOTOpHIX Jexar s npenerax ot 3000 go 3010 mic, K
YHCAY MONEKYJ Ny, HMMOIMIAX CKOPOCTE B nipesesiax or 1500 po
1510 m/c, ecid Temmeparypa Bopopoma 300 °C.

312. Hexopn ma pacipeaenenus MagcBenna, HARTH CPERHU
KBRAPaT X-KOMBORERTH CKOPOCTR MOAEKYA rasa. HalTH orciona
CPERRIOI0 KEHETHYECKYI) HHEPrHio, DPHXCAALNYIOCH Ha OLHY
cTeneHb CBOGOAL! MOCTYNATENIbHOM ABFAKEHHSA MOJACK YN Fasa.

313. Hafitn BanGo/ee BEPOATHYIO U, CPEAHKIO U H CPEn-

HIOIO EBAJPATHYEYIO D,y CEKOPOCTH MOJICKYJ XJ0Pa NPH TeM-
nepatype 227 °C,

314. Ilpx KakoA TeMnepaType CpefHasd KBaJpaTHwHAS CKO-
pPOCTb MOAEKYJA KHCIOPOLS PaBHA TaKOBOH e CKOPOCTH MOJe-
Ky asora npH Temneparype 100 °C?

815. I'lokasare, 4TO €c/iH 33 €IHHHIY CKODOCTH MOJEKYJ
ra3a NpHYATH HaHGosmee BEPOATHYI CKOPOCTh, TO THCAO MoJie-
KyJ, a0COMIOTHHE 3HATCRHA CKOPOCTER KOTOPRX AT MEXNY
v H U+dv, Re OyNeT 3aBHCETD QT TeMTIepATYpPH rasa,

316. Kak 3aBHCHT OT AaBJeHHR CPENHAA CKOPOCTb MOJEK ¥
MASANBHOIO OJHOSTOMHONG T438 NpH afHaOaTHICCKOM CKATHH
AJR DaclUHPEHHH?

317. Hanucarb BHpaj)euHe Rjas cpeaHero auciaa dN wose-
KyJ/ I'a3a, KHHeTHYeCKAE SHEprHH KUTOPHIX 3aKIIONEBH MEXNY
& B e+de,

318. Hafire BamseposTHefiee 3HAaYEHHE KHWRETHYECROM
9HePIHH € IIOCTYMAaTeNBROTC IEHXKEEWA MOJAEKYJ] rasa, T. e.
TAROE 3HATEHHE &,, NIPH KOTOPOM B PHKCHPOBZHHHNA HHTEPBAT
sEepru¥ de B rase HaXOAHTCR MAKCHNAJLHOE YHACHO MOJEKYJ.

319. Tlpu KaKoMm 3HaYeHHH TeMIepaTypPhl WHC/JO MOJIEKYJ,
HAXONALHXCA 8 BPOCTPAHCTBE CKOPOCTEH B (PAKCHDOBARHOM
uerepeane (v, v+-dv), NaKCRManLHo?

e —

) Ycaoene T 3> Ty o3BauaeT, 9T0 cpejBee PACCTOSANE MEIRAY MoNe-
EYJeMH Ta38 AOMANC CWTb BEIKRQ 0O CPEERCEAD ¢ XTHECE EOTHH me-
Bpollxa uoteky], ABMKYIMEXCA C TEILIOBHME CHOPOCTAMH,
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320. BHIACAUTE CKOPOCTD thy, TENJOBOTO ABHKEHAA NOJIC-
KYy/bl Tasa, OUPERSAAEMYIO YCIOBHEM, TTO NOJOBHREA MOAEKYJ
ABHETCA €O CROPOCTEID, MEHLIUEH, 9eM i, & APYTas [ON0BM-
Ha — C0 CKOPOCTHIO, GONBIDEH, ueM Uiy,.

32t. HadTH cpelRee 3HadeHAe oOpATHOA BeJBUHHW CKO-
POCTH MOJeKYJH B rase.

322. HaATH cpelree gHcno MOVIEKYN, KOMIIOHEHTH CROpPO-
CTH KOTOPHIX, MapaiAneIbHHe HEKOTOPOA OCH, JieaT B HHTED-
Baste (vg, vy-tdr,}, a alcomoTHRE 3IHAUCHRA TEPNEHHKY-
NAPDHOR COCTABIANIMER CKOPOCTH 3aKJIOUCHB! Mexly ¥) H
v, +du; .

323. B xuone 3eXTpoHH, SMHTTHpYEMLE HAKZJEHENM Ka-
TOAOM, [TONAJAIOT B 33JepKHBaIoilee i161€ aHOAa. [0 aHoaa jo-
XOJAT JRIL JIOCTATOTHO GHCTpHE 3NeKTPORE. CMHT2H, uTo Ten-
JOBHE CKOPOCTH SMHTTHDYEMHX NIEKTPOHOB (BHINEIIIHX H3
KATONA) pacnpefenehnl no 3akoEV MakcBenaa ¢ TeMneparypon
T'=1150 K, onpeneurs DOMO 31€KTPOHOB &, TPEOAGIEBAIIINX
3aflepKuBaLHA noterwHas: 1) V=0,2 B, 2) V—=0,4 B. Ka-
TONOM SBMNACTCA TORKEA NPRAMOJIRHEHHAA HHTh, HATAHYTAR DO
OCH LUHJHHADHUECKOTO annja.

324. Ha prc. 25 A3p6paxeno ropAIOHTAIbAOE COYEHRE NpH-
0opa, HCMONB3OBAHHOIO B H2BECTHOM
onurte lllTepHa o ONpeReneHHIO CKOPO-
CTH MOJIEKYJ B aroMoB, HafTh cxopocrh
aToMoB cepedpa, ACHApAWEXCA ©
HEHTpaAbHOH HATE npubopa, ecnH npH
n=>50 ofi/c Ha BREIIHEM UHJHAADE CMe-
IDEHHE CJAeRa MOJEKYJAPHOTO Nyuka
PR BpamawimeMcst npubope no OTHO-
LIGHHIO K CJI€/lY TYYKA B HENOABHKHOM
npufope cocraguao §=4,8 mm. Cono-
CTABHTh De3y/AbTaTH pacieTa CKOPOCTH
aTOMOB cepelpa H3 TIPHBEACHHEBX JaH- |___  op ;
HHX ¢ pacyeToM TOH Re CKOPOCTH TIpH
NOMGILH COOTHOWEHAE MEXIY CpelneH Puc. 25.
KB31PATHYHOH CKOPOCTHIO ATOMOB H TEM-
neparypof rala. Tedneparypa HuTH B ToM onure [lltepra,
A5 KOTOPOro TpHBeleHH YKA3aHuble BHIUE JaHBbe, Ohia
pasna 1607 °C (1880 K), R=10 em.

325. B onnrte llltepna {puc. 25) Ha noRepXHOCTH Bpamao-
merocs [UaunApa C KOHAEHCHPYIOTCS MOJEKYJH cepefpa ¢
PASIHIHEIMH CKOPOCTAMH. KAKdM CKODOCTAM MOJIEKY.1, 1ona-
JaKoLIHX Ha naacTHaxy DI, cooTeeTcTByeT £e HauOO/biLEe To-
epPHeHHep
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326. BoipasdTs 9HC/IO MOJEEYA 2, VAAPAKMIKEXCH O KBAJPAaT-
HHH CAHTHMETDP CTEHKH COCYAa B OJHY CEKYHAY, Yepe3 CPeHIO
CKOPOCTDh ABHXKEeHHS Ta30BHX MOJIEKY/, &C/H PYHKUAA pacnpe-
AeACHHEA MOJEKY,I IO CKOpOCTAM HMSOTPONAZ (T. ©. 3aBHCHT
TOVIBKO OT afCONMIOTHOTO 3HAYEHHA CKOPOCTH MOJEKYJB, HO
He OT e¢ HAMPaB/AeHHA), PaccMoTperb YAacTHLIA CRY4YaHn Mak-
CBEJLIOBCKOIO pacnpeleleHHn.

327. Hai#iTH nonAYio KHHETHYECKYIO SREPTHIO £ MOJIeKYJ 0]
HOATOMHOFO Ta3a, YAZPALIHXCR O KBAaJIPATHHH CAHTHMETP
CTEHKH B eJMHHIY BpeMeHH. 3alaqy peludTh CHAYaNa B o0men
BUAS AN H3OTPOMHOH QYHKOHH pacnpeneNieRus, a 3aTeM NpH-
MEHHTL PE3VABTAT K YaCTHOMY CAYYal0 MAKCBENJIOBCKOTO pac-
npeaeaeHun.

328. B TOHEOCTEHHOM COCYAE, COASPXKALLEM HAeaNbERHA ra3s
npH Temneparype T, HMeercd 0UeHb MAJIEHBKOE OTBEPCTHE,
Yepes KOTOpoe MOJIEKYAH BLYIETAIOT B BaKyym. ORpeneiuTs

cpelHee 3HAUEHHe & KHAETHIECKON SHEePTHH BLUIETEBILICH Movie-
KYJH B IPEJIIONOKEHAH, TT0 38 BPEMA ONHTA H3MEHERHA THC/A
MOJEKYJT B TEMTIEPATYDH Ta34 B COCYJE TPEReOpex MO MATH ).

329. B ToHROCTEHHOM cocyie ofbeMa V, CTeEKH KOTOPOro
OOAJIE) KHBAIOTCA NPH NOCTOAHHOR TEMMNEPATYDPE, HAXOJYTCA
uaealbLHBA ra3. Cocys noMelleH B BakyyM. Kak OyJeT MEHATD-
Cf ¢ TeUeHHEM BPEMEHH KOHNLIEHTPALlHA MOJIEKYJT i ra3a BHYTPH
COCYHA, £CJIH B €70 CTEHKE C/1e1aTh OFeHb Ma/I0¢ OTBEPCTHE IO
niaje S? OnpegenuTh BpeMs h,, N0 HCTEHEHHH KOTOPOTO 1aB-
NEHHE ra3a BEYTPH COCYAA YMEHBIOIHTCH B ABa pasa. CuHTaTh,
§TO ACTEYEHHE 333 TPOHCXOJZUT MacTOMbKO MEeAJeHHO, UTO OHO
MPAKTHYECKH HE HAPYLIAeT PABHOBECAOCThL COCTOAHHA BO
BCEM COCYIE, 33 HCKIAKUEHHeM Majof ob1acTe BOIH3HM OTBEp-
ctis. TemnepaTypy rasa B COCYHe CuHTaTh NOCTOAHHOW H PaB-
HOH BHELIHEeH TeMneparype.

330. OrkagaunHfi TOHKOCTERAKIE COCYA, CTEHKH KOTOPOro
NOMJIEP FUBAIOTCA TIPRA MOCTOSHHOH TeMUIeparype, MOTPYXKEH B
aTMocipepy MACAABHOIO ra3a ¢ NOCTORHHOH KOHIEHTpauHeR
MONIEKYJI fiy, HOAAEPKUBAEMOrO NpH TOR Xe Temmeparype. Kak
GyReT MEeHATHCH C TEYCHHEM BPEMEHH KOHUEHTPAUMA MOJCKYJ
rasa BHYTPH COCYAA, €CTH B €N0 CTeHKE CAGJNATh OYCHb MAJIoe
OTBEPCTHE?

331. Yepea Kaxoe BpeMA RaBJEHHE BO31YXa B TOHKOCTEHHOM
OTKaYaHHOM COCYAE, B CTEHKE KOTOPOTO AMECTCH OTBEPCTHE ILEC-

1) B sapasax 328—336 npeamonaraetcd, 4T0 PA3MCPH OTERPCTEA H
TOMNHHA CTEHOK MaAH N6 CPABHEREK ¢ ARRHOA CBOJOAECTO mpodera Mo-

RCEYA [a3a,
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mazapic S=10-% cM?, Bo3pacTaer or P,=10"* MM pr. C1. 5O
P,=10"% MM PT. cT'., BLJIE JRABJEHAHE HEDYKHOI'G BO3AYXA
P, =760 MM pT. cT.,a TeMrtepaTypa 20°C? O6rem cocy1a V=1n1.
Uepes kakoe ppems JanJIeHHe B COCYJE CTaHeT PaBHRIM MOJIO-
BHHE arMocdepHOro ZaBACHHA?

332. Cocyn pasaeneH NeperopoAkol Aa ABe PaBHLIE YaCTH
ob6reMoM V kamzas. B oqnofi yactH HaxoauTtca a3or, a B Apy-
IO KHCJOPGOA NpH OAHAAKOBAIX A3aBRCHHAX P H TeMmneparypax
T. asu B cocyjie CHABRO pa3spexent (CpeaHas NAMHA CBoOOJ-
HOoro npofera BenHKa Q0 CPABHEHHIO ¢ pa3MEPaMH COCVAA).
B moMenT {=0 B néperopoike oTKPHBAeTCA HeOOMBIIOE OTBEp-
cTHe maomaay S. Hafti faBnense B 06eHX 9acTAX COCY/Ia B 3a-
BHCHMOCTH OT BpeMeRH. Temnepatrypy rasa Bo BCe BpeMst Npo-
necca CUWTATh Heu3MeHnod. Pesynbrar BHpasHTL uepes cpen-

HHE CKOPDOCTH MOJEKYT a30Ta ¥ KHCTJOPOAa U, U U,.

333. [lonHocTh) 3BAKYHPOEBAHHHWA TEPMETHUECKHH cocyl
noMelled B aTMocthepy, COCTOSIIYIO H3 CMECH JBYX Ta30B, MO-
JeXyNAPHEE MacCH KOTOPHX OTHOCATCA Kak | : 4, a orTHowe-
HHE KOHUEHTpAUKH {T. €. UHCET MOJIEKYJ B eJHHHUE o0beMa)
paBHO «. {MeCh razoB BEe cocyia NOAJEPXHKBAETCR NPH OCTO-
AHHHX JABJEHHA K TeMileparype. B cTeHEe cocyla 0Ka3anoCh
Masioe OTBEPCTHe, Jepe3 KoTopoe 0fd rasa CTalH 0ueHb MeAJIeH-
HO HaTeKaTb B cocyA. Onpene/HTh MaKCHMAJBHOE K MHHAMA/b-
HOe 3HAUEHHA OTHOIUEHHWA KORLERTPAUHA JIerKOH H THXIOA
KOMIIOHEHT ra3cBOA CMeCH B COCY/e H MOMEHTH BpeMeHH, KOoTaa
AGCTHTAIOTCS 3TH 3HAYEHHA.

334. [lonHOCTEI0 3BAKYHPOBAHHHIA TOHKOCTEHHHIH Trepxe-
THUECKHH COCYZ NOMEmeH B aTMocdepy KHCGI0poaa, NOIIepHKH-
BA€MOFO NPR NOCTOAAHOA TEMNEPATYPe H HEBLICOKOM JIaB/IEHHH
P. B crenxe cocyaa 0Kasaloth MaJloe OTBepCTHe, uepes KoTopoe
OKPVKAIOINYH KHCAOPOA CTa] HaTeKaTb B cocyA. epes uac
IABJCHHE Ta3a B COCYAe MOBHCHAOCH OT Ryas ao P/2. Kaxoe
nasJjcEAe ObL10 Ol B TOM JKe COCYRE 9epe3 TO JKE BPEMS, eCAH
OH NOCJI¢ OTKAYKH COCVA OLLT noMellled B atMocdepy BOjopoaa
NpH TeX e AaRNeHHH H TeMmneparype?

335. ToHkocreHnuil cocyh ofbeMa V, HanoJIHEeHBERH HEACAND-
HBLIM I'a30M, NOJJEPKHEBAeTCA MPR NOCTOAHHOR Temueparype T,
B cTerke cocyna HMEETCR MAJSHBKOS OTBEpCTHE IIomajH S,
yepes KOTOPOS MOJIEKY.IH ['a3a BEUTETAIOT B PaKyyM. Kaxkoe ko-
nunecTso Tenaa Q= Q (1) Ha10 NOABOANTE K COCYIY B €IBHHLY
BPEMEHH A NIOAAEPKAKAA B HEM MOCTOAHHOH TEMIEPATYpH?

336. B TOHKOCTEHHOM COCYJE, TMONEMEHEOM B BaKyyMe,
AMCETCH OUeHb MaJjioe OTBEPCTHE, Ea KOTOPOE H3BHE Hampab/is-
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eTCH NapanAebHuA NYYOK OABOATOMBEIX MOMEKYA, JETAURX ¢
OAHOR U TOA K& CKOPOCLTLIO Ty, MEPHEHAHKYAAPAOH K IIO0IIAIH
oteeperasi. KOHOEHTpalisa MoNeKys B mydKe paBHa 71, Haliru

CPEAHIOI0 CKOPOCTD ¥, KOHIIEHTPALHIO MONEKYJ 1 H TEMIIEpaTYypy
T rasa B cocvllé B YCTAHOBHBIIEMCS PAaBHOBECAOM COCTOSIHHH.

337. Onpegenurs, Kakas YAacTh MOJNIEKYA HACANBHOrO raaa,
CTONKHYBUIHXCA ¢O CTEHKOH CcoCyja 3a ONPemeNeHHOe BpemdA
(HanpuMep, 32 OJHY CeKYHIY), HMeeT KHHETHUECKYK 3HEPTHIO,
IpeBCCXOAANYIO &,

338. BovypbpaMoBasg HHTh, HCOapAAch B BHICOKHA BakyyM
npH Temneparype 7=2000 K, yMenbiiaerca B Macce, Kak Mo-
Ka3aaH H3MepeHHsi, co ckopoctbio g=1,14:1071% r/{c-cm?).
BriuscaETE 4&BJEHAE HACHINEHHOTO Napa BOJAbYPAMA NpH ITOH
TeMneparype.

339. Kaxosa 6nna GH MTHOBEeHHAfl CKOPOCTb HCITApeHHS
BOAL C EaXAOr0 KBAIpaTHOI0 CaHTHMCTPa €€ NOBePDXHOCTH,
ecsiH Ob HAJ 3TOH NOBEPXHOCTHLIO GLLT BaKYYM, a TeMneparypa
BOAW B 9TOT MOMeHT paBusinach T=300 K? Ta1rydoe snage-
HUe yNPYTOCTH HACHLIEHHOTO BOIRAOTOC Napa NPH 3TOH TeM-
nepatype P=27 nM pT. cT. CpaBHHTL NOJYHEHHYIO BEJHOHHY
¢ BeRHTAAOR CKOPOCTH HCHADeHH BOIH NPE OBBHIMHHIX YCJ0-
BHAX (T, e. KOI'la Haj ée MOBEPXKOCTLIO HAX0OHTCA BO3AYX npd
HOpMAJbEOM JABJIEEHH) H OOBACHHTE [OJYHUMBIUEECH Pacxo-
HKJEHHE,

340. OTHOUIEAHE MOJEKYJISPHBIX MAace Pa3/HYHHIX ra3oB
MOKHO H3MEPHATbL NO CKOPOCTH 3PQry3HH HX, T. €. NO CKOPOCTH
BCTeueHHd H3 COCYJa € OUeHb MajhiM ovBepcTHeM. Hokasare,
yTO BpEMsi, B TeUEHHEe KOTOPOTO M3 COCYAa BHTEKaeT onpeje-
ACHARHA OOBENM rasa, NpONOPHHOHAALHO KBAJAPATHOMY KOPUIO
H3 MOJIeKYJIAPHOA Macce Tasa.

341. JL1a onpeneienus uuciaa Asoralpo Ileppew HaMmepsa
pacrpeAeseHHe [0 BHCOTS INZpoobpasHblX JacTHL TYMMHIYTA,
B3BellleAAMX B Boje. OH Hailen, 9wro OTHOLUEHHE o YHC/Ia za-
CTHU B CJIOAX, OTCTORINHX APYET OT ApYra Ha& PacCTORHHE /=
=30 mxM, pasHo 2,08. TlnotrocTr uacTRU p=1,194 r/ca?,
BoIH po=1 rfcm?, Pagnycw gactnn r=0,212 MxM. Ha ocroBa-
HYH 3THX JaFANX BHOHCAUTE gucso Asoragpo N, Temnepartypa
Boan 1=18°C.

342. Jlna onpeaencHHA OTHOCHTENBAMX MOJEKYAAPHBIX
M3CC KOJJIOHAAAbHWX UYACTHIL UCCAEAYIOT Pachpeneienne Hx
KOHIIGHTPALHH B NOME NeHTPoDeIKHOH CHIN, BOSHHKAIOWEH NpH
ppaierud LeHTpEDYTH. HaATH OTHOCHTEABbH Y10 MOMTEK YISPHYIO
Maccy 1 KOAAOMIANBHHKX 9YaCTHU, ©C/IH H3BECTHO, UTO OTHO-
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EHHEe HX KOHUEHTPAHUHH B MECTaX, PacHOJIOXKEHHLIX OT OCH
neHTpHPYr4 Ha PacCTOABHAX 7, B ry, paBHc a. [Liorsoctu
yacCTHIl p, PACTBODHTENS -— pp. ¥ FAOBAaA CKOPOCTh BPaHIeHHA
UeHTPHPYIH ©.

343. [IpH TepMOIMHAMHUECKOM pPABHOBECHH TEMNEpATypa
raza, HaXQAAUIEroCcd B [OJe THMECTH, NOCTOSAHHA [0 BHCOTE.
C MOJIERYNAPHO-KAHETHIECKOR TOYKH 3peHHdA KaxeTcs Ha nep-
BHIH B3T8J, ITO TeMepaTypa rasa Jo.1xHa yObBATh C BHCUTOH,
TaK K3K JeTALlaA BBEPX MOJEKY.Jda 3aMefIferTcs [oofeM TH-
JKECTH, a JeTdinasl BUM3 — yCKOopsiercd. JlaTh KayecTBemHoe
MOJIEKYAAPHO-KHACTHYECKO® OOBACHEHHE MOCTOAHCTBA TCM-
repaTyphl Ta3a no BEHICOTE,

344. Tennon30JHPOBAHRWH COCYN C HACaAnHEM T430M NOJ-
BelleH Ha NMHTHE B H0Je TAXKeCTH. Ma-3a J1eACTBHSA CHJN THXKECTH
NJQTHOCTE I'asa BHH3Y cocyia Sotbiue, geM Haeepxy. Huts
NnepesHraioT, H cocyn coboiHO najaer. Ilpeancaaras, 41o BO
BpeMf NaleHAR YCNEBACT YCTAHOBHTBCH TePMOIHHAMHUECKOE
paBHOBECHe, ONpeleuTh PAaBHOBECHYIO TeMOepatypy rasa,
KOTOpPas B HEM YCTAHOBHTCH NPH NAJEHHH.

35. [Noassysce dopmysond DBonwnmana, nafTd cpeanHioio

NOTEHUHAIBHYIQ 3HEPTHIO 8,,, MOJIEKYJIb ra3a B 3eMHOR atMo-
cpepe, CHUTAA MOCTEIHION H30TepMHUeCKOH (C TeMINepary-
poii T), a moJje TAXKECTH OAHOPORHHM. BHUHCAHTR TemIOoeM-
KOCTh ra3a { NpH 5THX ychosHax.

346. TenAoH30HpOBAHHHA TrepMeTHYECKHH IETHEApHYeE-
cKHl cOCYH BuicoTH A, HANOMHeH bR rasoM, NOABELIeR B Bep-
THKANBAOM DOOJOMEHHH B GAHOPOAHOM NOJE THMKECTH. Temne-
paTypa rasa B cOCYJE Be3ie 0l¥HaKopa d pasea T . Hafith cpea-
HIOK TIOTEHIHAALHYK 3HEPIHIO MOMEKYJH rasa g,...

347, B usanuape npeamnyineR 3aiaud NOMEINEH MOJIbL HAe-
aNBHOTO F'a3a ¢ OTHOCATEILAQH MONeK yISPHOH Maccor it Haftn
TEIVIOEMKOCTE 2TOFO ras’a, YYUTHBAA BJAWSHHE IOAR THHKECTH
¥ npennosaras, wro ugH&ERT,

348, Uuamuyp pasuyca R w aauuan A, ganoqnennsti
XHMHYECKH QIHOPOHLIM Ta30M, PABHOMEPHO BpalaeTcs B OANO-
POAHOM N0.1e TSHKECTH BOKPYT CBOSR recMeTPHIeCKO# OCH ¢ yTio-
BOR CKODOCTHIC @. HafiTH pachpenenenne KOALEHTPAUHH Mose-
KyJ rasa BHYTPH UHJHANDE, CIH €r0 OCb HAaNpaBieHa BepTH-
KAaJELHO.

349, Hpeannho ynpyref wWapHk IBUKeTCS BBEPX W BHH3
B [I0/1@ CH/JH TSXKECTH, OTPAXKafAch OT N0J4d 110 3aK0HAM YIpy-
roro ylapa. Ha#Tu CBA3b MeNAY EICc CPEIHHMH MO BpemeHd
SHAYCHHAMH KHHOTHUCCKOH H [MOTCHUHAALHOR 3Heprvi. Pe-
3YJALTAT HCMONL30BATE JUIA  YCTAHOBJIEHHA CBASH MEXAY
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CpeJHHMH 3HAYCHHAMH KHReTHIeCKOH H MOTeHIHAABHOR IHeprHH
MOJIEKYJIN BO3AYXa B OOJ1@ 3eMHOIC TAroTeHus. [loaeaysacek
5THM DE3yJbTATOM, NIOVIYIATE GOPMYAY AAS Pa3sHOCTH MOJAD-
HHKSTE5HJIDEHI{DCTE1"{ Cp—Cy, 2 TaxKeRaTh HOBOE pelIeHHe 3aj4-
aH J3490.

350. Mokasare, 910 rpaBHTAUROEROE MOAe NAAHETH RHE MO-
ET YIEPHMBATL HEOrPaHHIERHO A0 [UTAAETHYIO aTMochepy.
locneansasn AOAXKHA PacCeATsCA B OKPYXalOmee poCTRancTBo.

351. CEopoCTb pacceARHA naaBeTHOR arMochepil B MHpO-
BOE MPOCTPAHCTBO MOXKHO XAPAKTePH30BATh BpEMEHEM pacres-
HEs aTMocipepH . Tak Ba3sWBalOT BpeMs, 10 HCTEUCHHH KOTO-
pPOr0 YHCJIO YAcTHO, B aTMoctepe y6uBaeT B e pas. Onendth
BpeMs paccesiiAs OJ1aHeTHOM aTMochepH T, npeanoaras, 9ro
arMochepa H30TEPMHYECKAs H COCTOHT H3 ONHHAKOBHLIX 9JacTHII.
Amsocdepy custarh GeCKOHEHHO paspexkeHHod. B arHx yoio-
BHAX B3aUMHBIMH CTOJAKHOBEHHAMH MOJEKYJ MOXHO nOpeHe-
Opedb — MAaKCBE/LIOBCKOE pacnpeleseHHe CKOPOCTeH YCTaHaB-
JIHBAETCA B PE3yNBTATe CTOJNKHOBEHHH MOJEKYJ € TOBEPXHO-
CTHIQ NJ1aHeTH. MoneKy/as BHOHBAIOT H3 aTMochepH H yJeTaloT
B MEXILIAHETEOE MMPOCTPAKCTBO, ECJAH B PE3Y/LTATE CTO/JKHOBE-
HUH C [I0BEPXAOCTLIO NNAHETH OHE NOMYYAIOT CKOPOCTH, Tpe-
BHILAIOIIHE BTOPYI0 KOCMHUYECRYID CKOpocTh. (B mnpofaese
paccegHHSl MJAHETHAWX AaTMOCDep BTOPAA KOCMHUECKas CKo-
pOCTh HA3WBACTCA CKOPOCTLIO YOEramHs Uyg.) Hafird Bpems v
A7 aTOMapHOTD H MOJEKYIAPHOTO BOAOPOAA 3eMHOH aTMoce-
PH, NpefanoJsiarafd, 9ro Temmeparypa noctegred T'=300 K.

352. Ha#TH 3nageRnre cpefHeR SHEePTHR £, NpRXOAAMEHCH,
COTIACHO KJAaCCHYCKOH KHHETHUECROW TEOPHH Tra3oB, Ha OJHY
CTeNeHb CBOGCAH BPAMaTe/TBHOTO ABHXKEHHA MOJEKY/H rasa
npu {=27 °C. HaliTa 3rageHHe cpefHell KBAAPATHIAON YaCTOTH
BpallleHH? MOJICRYJB KHCAOPOLA NpH 9THX ycaosdax. Moment
HHEPIIKH MOJIEKY/AH KACJAOPOAa BOKPYT OCH, NEPNEeHKHKYAAP-
HOM K OCH CHMMETPRH MOJeKYAH, [, =19,2. 10~ r-cm2.

353. HaftH cyNMapREy0 XKHHETHUeCEYO sHepraio K Tten-
JIOROTO ABHXKEHHS BCEX MOJEKYJN KHeaopofa (O, 3aHHMArONMX
oobem V=50 a1 npy pnapnenus P=2 atm. Caurars, 4TO TeMIe-
paTypa rasa HACTONbLKO HH3Xa, UTO K0Je0aHHS ATOMOB B MO-
ACKyAaX eHle He RO3DYKIEHH, a BpatNeHHA BO3OYKIEHH NOJI-
HOCTBIO.

354. Kagopa COyner cpeiHAR KHHETHUeCK4sl 3HEPrHs Bpa-

IIATEIBHONG ABHIKEHAA MOJERYAH BOAOPOAA4, €JH OCPBOHa-
YaJdbHO OH HAXGAMACH TIPH HOPMANBLHHX YCAOBHAX, d 38TeM OHUI

afHalaTHYecKd ¢xaT B 32 pasza?
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355. Cmechb paBHHX (0 Macce) KONHUECTB BOAOPOAA H Te-
rua opH 0°C nomelneHa B UHAHHAPHYECKHI COCYyA o0BEeMOM
V=1 m? 3aKkpuiTHii CBEpPXY ABHXYIHUMCH O3 TPeHAA 11eBeco-
MbIM IOPITHEM. ATMmochepHoe XaBiemue P=740 MM pT. CT.
Kakoe KOJMHUECTBO Temia TI0 KJACCHYeCKOH TEeOpHH NOTpedy-
eTcH OJf Harpeeands cwecH Jo 200°C?

356, TloacuuTare IO KNACCAYECKOf TEOPHH YAILHYKIO Tel-
JOEMKOCTb [TPH TNOCTOAHHOM JEBJEHHH ra3za CJIeLVIOLIEro Mo-
JNAPHONO COCTaBa:

He--20%; H,—30%; CH,—50%.

(MonspHLIA COCTaR YKA3HBAeT OTHONICHAE KOJHUECTBA MOJIED
JIAaHHOTQ Ta3a K oOloeMy KOJAAYECTBY MoJell Beel CMeCH TasoR.)

357, BRUYHCIHTD [0 KJACCHYECKOH TEOPHH KOJHUECTBO Tel-
Jda @, HecGXOAAMOe /1A HATPEBAHHA BO3[YXA OT TEMTEepaTypH
T,=273 K jo remneparypol T,=298 K nip# noctoAHdoM obbeme
V=30 M?, ecild IepBOHAYA/BHO ON HAXQAWJACS HPH ROPMAJb-
HOM arMoCeplioM AaBJAeHHH F,.

358, BemcanTh 00 KNacCAUeCKOH TEOPHH KOJRYECTBO Tell-
JAa €, Heo8x0ZNMOe /1A HarpeBAHHSN BO31yXa OT TEMIIEpaTyphl
;=273 K 10 Temneparypel T.=303 K npe noctosHHOM JasB-
JAeadH, eC/JH NEPBOHAYAIBHO Ol HAXOAHJICHA IPH HOPMAJLHOM
aTMocepHOM JaB.aeAHR Py H 3aHHMat obreM V,—5B0 Mmb.

359, BHUHCIHTE 0 KIAACCKUYECKOH TeopHH KGJHYECTBO Ten-
Ja @, KOTOpOe HAaJ0 HOABECTA K MO0 ABYXaTOMAOTO HIEa/b-
HOI'C T'a3a NpH ero H300apHIeCKOM OBPaTHMOM HAr PeBaHKHE , €CNH
B NPONECCE Harpepa ras COBEpTMJ BHEIUHIOW pabory A=
=20 IIx.

360. BHYHCGIHTE 110 KAACCHIECKOH TeOPHY KGJIHYECTRO Ten
na ¢, XOTOpOE Hano NOJABECTH, YTOOH KBA3HCTATAYECKH NOBH-
CHTH TEMIIepaTypy B KoMHare or T,=290 K no T,=204 K.
(H3-3a HaAHYHA LieJied H TI0P B CTeAaX KOMHATH JABJEBRHE BO3-
AyXa B HeH B KaAHH MOMERT paBHO BHellHEMY JaBJCHHIO
P—=1 at™.) O6vem KoMHate V=30 »°.

361, YneabHHe TeILIOEMKOCTR K00alLTa H 3010TA COOT-
BetcTBeHHO ¢;=0,104 xan/(r-°C) u £,=0,0312 Kan/(r-°C).
OnpenenyTh AX ATOMHHE TENNOEMKOCTH () H (..

362, Onpegenuts MOJAPHYK TENAOEMKOCTL [PH TOCTOSH-
oM o0neMe TBepAMX coepdHHeBUH Tna XV u XV,, cuuras
COPEBEINHBOR KIacCHUeCKYIO CTATHCTHKY.

363. OnpeneuTh yIeAbHYIO TENIOEMKOCTD TIPK NOCTOAHHOM
ofbeMe KHCA0PoAa, HATPETOTO A0 0YeHb BLCOKON TeMneparyph
(MOpAIKa HeCKONLKHX KHJIOSAEKTPOHBOMART),

3 nfpen. B. B, Cupyxuna 65



364, Tlpw Bapuee atomuoi (vpanosol) GOMOEI B ce LEHTpe
BOCTHIZI0TCA TéMneparypbl mopsika T2 10 g3B. [puuuman
OPHEHTHPOBOYHO MAOTHOCTD VPaHa B UCHTPC GoMSH paBHOWH
p=20 r/cy®, HafTH Japienye BHYTPA OOMORI NpH 3ToH TeMile-
parype. CPaBHHTb 3TO JaBJeHHE C NABJCITHEM B LeHTpe Jeman,
BEINIHCJEHHWW B NPeAn0oJoKeHHd, YTO NJAOTHOCTE 3emMT 1io-
CTOSIHHA H paBHa p3=73,5 rrem?. Jlanaerie CBETOBArO Haayde-
HHA 11€ Y4HTRIBAThH.,

365. Ilo ogHoft u3 crapwx rteopuft (TeneMronni, 1854 r;
nopl KennerH, 1861 r.} conneusoe HaTyUCHHE [I0LIER KABACTCS
33 CUeT Tena, obpasvionteroca npu cxxaruu Coanua. Ilpeano-
naras, o Coaile npencrasasier cobOH O THODOAHLIA map,
[LTOTHOCTE BELIECTBA KOTOPOTO HA JIOOHX PacCTORHHAX OT ieH-
TPa OAHa H T4 Xe, NOJCYHTaTh, KAKOE KOJHIECTBO Tenda ¢
ofpasyercs, ecin paaryc CoNMHIA YMeHbLIHTCH OT R, Ho R..
Ha cROJABKO €T XBATUT BRIEJMBLIErOCH TENaAa, eCIH Npeano-
JAQXKHTh, 9TO HATEHCHBHOCTh CO.THEYHOTO HIIVUEHHA NOCTOAR-
HAa BO BPeMeHil H ecan panuyce Commia ymenbwntes na 1/10
CBOER nepBollavaAbyoil eaHaran (R,=0,9 R,¥? Macca Cosnua
M=2-10% r, cpenusft paauyc R,=—6,95.10!° cM, rpaBRTaLH-
OHHAA nocToHHHaA (—6,67-10~* 1rH-cM%/T?, coMiFeuHas no-
crofiniaa A =1,38: 104 3pr/ (c-cM?), cpenHee pACCTOAHHE 3emau
or Conrua 1,5+ 10'* om, OueHuTh Takxe, HAaCKOMBKO 1IOBHICH-
Jach GH reMieparypa CoJHUa, eciH OB CHAaTHE NPOH3ORLIO
BHE3AMEC, [eIVIOEMKOCTE COJREYHOID BERILECTBA MOXHO rpybo
OUEHHTH, NIpeanoaaras, yto Coatue USIHKOM COCTOHT K3 BOJD-
pofia. (JT0 Jaer 3aBLONEHHACE 3HAateHAE IAA TENJA0EeMKOCTH.
[lo coBpemennbiM RABABIM Macca COMHIA COCTOHT Npuban3H-
TenbHO Ha 70—80% u3 sonopona.)

366. Onpeaeautt nNOCTORHRYI0 aTHaGaTH 118 ra3oBo#
CMECH, coaepxainei v, MoJeidl BOIODONA W v, MOMNER reaus.
PacemoTperh wacTibfl cayualf, Koraa cMech COIZEPIKHT OfMHa-
KOBEIE (10 Macce€) KOAHUECTBa 3THX rasosb.

367. Hafitn BolpaxeRHe 115 CKOPOCTH 3BYKa B CMecH
Vi, Vo, V3, « » . MOJIEH pA3JUUHHIX HACAJLHBIX Ta30B MPE TeM-
nepatype T.

368, BHgHCAMTL CKOPOCTE 3BYKAa B KHCIOPOAE NPH TEMMe-
parype T=1 k3B.

369. HaRtH sragenuda cpennefl EKoJe0aTeIbHOH 3HEPTHY
TEIIOBOTO IBHMEHHSA 119 JBYX Pa3IHUHHYX ATOMHBIX OCIHAAA-
TOpoB TpH TeMneparype 27 “C. Uacrora xofefaunft ogxoro oc-
upanaTopa v, =101 ¢~', a apyroro v,= 10" ¢!, Cpasuuth
HahJeHHHE 3Hau¢HAfl 3THX 32HEPrHR CO 3HAYeAHeM CpeaneH
snepruu £, ,, NpHXOAAINEHCH HA OAHY cTenendb cBoboan KoJe-
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fareibHOrO IBHKEHHR, COTJNACHO TCOpPCME O DABHOMEPHOM pac-
npeieiedH SHEPTHH [0 CTeNneHAM CBOGOALL.

370. Haéth xapakTepHcTngeckHe TOMISpaTvpyl AJS KoJe-
6anyn aToMOB B MoTekyaax Hl,, O, 1 11C], ecam yacToIN woe-
CaHiiH aTOMOB B 3THX MO.JeKY14X PABHLI COOTBCTCTRENNO V=
—~12,7.1018 ¢=1, v, =4,7.101 ¢! vyuo=8,75-101* ¢t
XapakTepUCTHYLCKCR TCMICPATYPOR © B TeopHH TEILTOeMKO-
CTH TIPHHATO Ha3uBaTh TY VMHHHMATLUYI) TEMIEPatypy, TpH
Korepolt AE =8O, rie AE — MHHUMAJBHAS 2HCOPIHH BO3GYXK-
HeHHa CHCTeMsl H B — noctosnuas BoeaniMana,

371. HafitTh MOJApHYI0O KONeGaTeIRHYI0 TENIOEMKOCTDL
Cr knciaopona npn temnepatype 27 °C, ccan 9acToTa BaJeHT-
HHX Koaebauuil Motexvau )y pania v=4,7- ({01 c¢7L (Cm.
MPelnAYILYI0 3a1ady.)

372. HaWtd XxapakTepHCTHUCCKYIO TeMIeparypy J1aa  Bpa-
meHus MoaeKy1 H; v Oy, ecTH MOMEHTH HHEPLHH 3THX MOJEK Y
HY&S0T BHAYEHMA COOTBETCTBEHYNO [nh,=0,47 1074 r.cn® o
{o,=19,2-10-% r-em? (Cp. ¢ 3alauen 370.)

373. lloxazars, 970 IPH AOCTATUYHO BLICOKOHK TEMNeparype
ATOMHAA TellA0EMKOCTh TBEPIOTO Tera fojXKHa OuhTe paBHa
Cy =3R=6 ran/(Moan-"C).

374. Ilo w®RoaccHuecKoH TeOPHH MOJspHaR TelLIOeMOCTh
poropoza € =3/, R Kakue OTKJIOHEHUA OT 3TOrQ 3lavelus
HYKIIO ON(HAATL TIPH AOCTATOMHC HH3KHX TeMmepaTrypax?

375. BIf4HCIUTL Cpefmioe JHEprwio £ M0.19 OANOATOMHOTO
rasa, COCTOAWEN) H3 MOJACKY /1, MEIOWHX ABA AHCKPCTHLIX yYpoB-
Hf 3MEPrHH: &, H £,>8,. [l0oKa3aTL, 970 1pH CUYEHb HH3KHX TEM-
neparypax TeNJOEMKOCTh TAKOTO rasa parHa *;/, R. Bpamienren
MOTeK Y Nipenebpedn. Jlna yUpoUleRHs 3alHCH POPMY M NpH-
HATb &,=0, £,=¢.

376. BuMECNHTL IO KBAUTOBOA TEOPHH MOJADIBIE TELI0eM-
xoctd Cy K Cp yraekpcnoro rasa CO, npu 0 “C. MoJaekyaa CO,
siBasieTed JuHerHoft (O0—C—0), 1. €. Tpu aroMa, H3 KOTOpPhix
OHA COCTOHT (TOuHEE, HX NOJIOMKEHUA DABHOBECHS), PACIOo-
MeHLE H3a ONHOH npaMoi. Moment uHepuud MOAEKYAW [=
=7,2-10-% r.cm® YacroTH #lopMaibHBIX KOJeOaRHA MOseKky-

AN T0 CIEKTPOCKOMMUCCKWN AdHHLIM ¥; — v,—BB?S cM1,

v,=1388,8 eM~ !, v,—2349,3 cM~*. UacToTam v, K v, COOTEET-
CTBYICT TIOTep&ubie KoJefaHHs, COBEpLIalonivecs BO B3AHMHO

NepleHAHK YA PHEIX ILTOCKOCTAX, TECTOTE V3 — TTPOAQ./IbHEIE KO-
nebavda, B KOTOPLIX aTOMW KHCJI0PoA2 KoaehmoTen CHHpasno;

YACTOTC ¥y — TaKKe [POJI0AbHUE KOJECAHHA, HOB TiHX aToML)
KUCAOPOA3 KOBeOmoTes B MPOTHBONOIOXHKX (asax (puc. 26).
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IMpumenanue. Tog v 3mech NOHUMAETCS TAK Ha3KBa-
c4an CNEKTPOCKONAYECKaa MacToTa, T, €, v=1/A, rae A — Anuna
sonHK, BefHUANa ¥ CBHSaHa ¢ OOBIYHON YacTOTOH v ¢oOT-
[OIIEHUEM v=cCv, TAe £ — CKOpOCTh CBETA.

5 4 b

- o> )

O o =07

Pac. 26.

377. Henoneaya pewenns safag 369—370 1 pe3yabrarhl
H3MepeHURA TenoeMkoeTd H,, O, v CO4 npH HOpMAJTBHHX YC-
JOBHAZX, TOCTPOHTD NPHOJAHIUTEIEHNA rpadHK 3aBUCHMOCTH OT
TEMIEPaTypH MOJSAPHOW TensoeMkoCTR (' 178 3THX Tasos.

378. CoriacHo TeODHH TemmoeMKocTed JleGas cBofoznast
SHEPIHA TDEPJOrs Te1a NPY HU3KHX TeMUepaTypaX BHpaKaeTcs

dopmynoi
v=U,— AT*,

tae {Jg— BHYTPEHHSS 3Heprus Tea npd abcomoTHOM RYyJe (Hy-
JeBas sHeprus), a A — MOJOXKHTENBHHHA KO3(pHIHEHT, 3aBH-
caiufl ToabkO 6T obbeMa V. [loas3ysice T0H PopMYJOR, no-
K43aThb, YTO IIPH HH3KHX TeMIEPATYpPax OTHOHIEHHE KOFNpHIH-
eHTa O0BEMHOrO PACIHPEHHA TeAa & K TemnoeMxocTh Oy me
3aBMCHT OT TEMNepaTypH (3axoH [pioHefsera).

379. 3epxanbile BHCHT Ha KBapmeBoll HHTH, MORYJIb KpYy-
qelHA KOTopof paBed D, H ocBem@erTcs TakHM cOpasoM, 4To
£ro NOBOPOTH, BHN3BAHHEE YaaPaMH OKPYHKAIWIHX MOJeKyll
rasa, MOAKHO PErHCTPHpOBaTh Ha mKade, [looxeHWio nokod
cooTBeTcTByer vroa nosopora ¢=0. Kax HaMenserca cpeayuH

KBAPAT YTJAOBOR CKOPOCTH (? W CPeJHHH XBaipar YIJIOBOTO
OTKJIQHEHKR ¢°, ecJH MOMEHT HHepnHH 3epKaabld, LJIHHY HH-

TH W e¢ JHaMeTp YBEJIHUHTL COOTBETCTBEHHO B «, P, ¢ pas?
Kaxoe 3HagenHe NOJY4HTCS A48 wdcaa Aporajpo N H3 Hime-
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penHB npu TeMneparype 7=287 K, ecin D =9,43: 102 2iH - oM,
0?=4,18-10-9% (annue B3ATH H3 onwros [epraxa W Kan-
nJaepa.j

380. PaccwatpwBan 3epKanblie, TIOABEeNIEHHOe Ha KBapiie-
BOH HHTH (CM. NpelHIYWIyl 337auy), KAK TapMOHHIECKHHA Oc-
NHJIJIATOP ¢ He3aTyX3IWUMH KoJeSaHHAMH, HaBTH ©° W ¢° L
KBaATOBOM caywae. Hanucarb ycicBre npUMeHHMOCTH K.Jaac-
CHUeCKHX BhlpawenuR, HafiTy KBantoBHe nonpaBxH, HCRO/SL-
3y ZalHEC NPeablIyIenR 3ajauu. J19 MOMeHTa MHeplHH 3ep-
Kaabpla B3aATb f=20,01 r-cM?.

381. IlyeTh f 1 ¢ — nNpoW3BOALHLIE DUSHIECKHE BEIHYHITH,

(MIYKTYUDYIOLLHE BOKPYT CBOMX CpeJHHX 3HA9eHHHA f ¥ g,

rax wro f=f+Af, g— g+ Ag. Haltu cpennee suagense npoHaBe-
AcHHA fg.

382, BopaauTto cpelHAfA kBapaT MIAYKTyallliH ﬁT_:Fﬁz

IPOH3BOJLHON (U3HYECKON BOJHURHH f Yepes ft u | .
383. BennuHHE f N g HA3HIBAIOTCS CTATHCTHIECKH He3aBE-

CHUMBIMH, ecqid AfAg==0). [Toka3arsk, w10 /A CTATHCTHUECKH He-

33BHCHMEIX BeJHUHR fg=/g.
384. Tlvery F — xakasn-nubo apuTHBHAaA (DH3HUecKasd Be-

THIWITA, XapaKTePHIVIOOAd CcACTeMY N MOIeKyn uiealsHarc
rasa, TaK uT0 F = > f;, Ille Be/IHuHHW [, XapaKTepH3ywoT {10
MOJAEKY.IV TOIO AKe rasa. BelpasdTs CpeAHRH KBAAPAT (M1YKTYa-
LiHH BeJHIUHH F uepes cpeAHHE KBanpaT MyKTYaUHY BEIHTY-
HBl f, 8 TAKXKE HAATH OTAOCHTE&ABHYIO (WIYKTYAlLHIO TOW Xe Be-
JHYIIHB,

385. B 3akpHTOM cocyne ofbeva V B OTCYTCTEHE CHJQBHX
mosied uaxonafTed N Monexkyn mieanwHoro rasa. Oapenenurs
CpefHee YHC/I0 MOJeKy/ H erc gMyKTyauHH B o0beMe v, fABIA-
IOHEeMCH MaJofR dacTeio o0beMa V.

388. I'azgobpaszudf Bojopod nupu TeMneparype T=300 K
u gaBieEny P=10"* aT™ BMTEKA€T B BAKYYM U3 TOHKOCTEHHOTO
cocyla yepes oreepcTHe ¢ ruomages S=0,1 mm?. Yepes on-
pefiefleHEe NPOMEXYTKH BPEMEHY HA OMbITE HIMEPALTCH NO.-
HE NOTOK 2TOMOB Yepe3 OTBePCTHE 33 HHTEDBAd BpPEMEHU
t=10"%c.l1peanonaras, uto naBaeHHe BOJ0POIA B COCY € OCTa-
eTcH NIOCTOSHHHM, HAHTH OTHOCHTEJBNYH QIVKTYaLHI 3TOro

HNOTOKA.
387. B xyGuucckoM cocyae eMKOCTRIO V=1 1 npH KoMnar-

HOH TeMmmepatype iaxoiurTcd N MOJeKYJ Bonopoaa. Hea#ru
BePOATHOCTE £ TOro, YTO 3TH MOJEeKYALl cobepyTcsa B OiHOH
neJaoBHHe cocyaa. Ouennts Beadunny N, npu XoTopon Takoe
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CODERITHE MOKHO OMHIATE O4H4H a3 Ha NMPOTAXEHHH STMOXR 1o-
nagka Bo3pacTa HadmoaaeMon dacTH Beesiennof (T~ 1048 fet),

388. Oppeaenlite BeJHTHHY 0OBEMA V' B WICATRHOM raze,
B KOTOPOM CpeaHsd KBaipaTiuna:d §uiyxTYallHa 49uc.Ia YacTHy
cocrapaner a —= 107 F oT cpeanero ¥HcAa YaCTHIL B TOM JKe ofbeMe.

(OnpefeIdTh TAKXKE CPEHEE UHCJI0 HACTHI B TAKOoM OOhEME 1.
['a3 HAXOCAMTCS NPU CTAWIAPTHHIX YJIOBHSHX,

389, Cocva ¢ V MoaexyJamu HICAJABHOrO rasa pasieien
neperopolkod Ha e wacTii ¢ ofseMamd V, W V,. HalTR pe-
POSITHOCTh TOPQ, YTO B MERPBOH yacTH OyIeT colepXxathea Ny, a
BO BTOPOH N MOJCKY.I.

390. YoenuThca, uro BwpaxedHe (389.1) vioBiersopser
YCAOBKIO HOPMHPOBKH Y, Py x, = |, ©ie cyvMMHpOBaHHe mpo-
H3BOJHTCH 10 BCEM uictad NV, 01 N,, VIOBNETBOpSIOWMM yC-
q0BHI0 N+ V.=N. (149 onpereleHHOCTH BePOSTHOCTR P
MBI CHa0 A u HHXekcaMd N, 4 A ,, CMbICA KOTOPHIX He HY¥Aia-
eTcAl B TTOSCHENHH.)

391, Isa oaHHEAKOBBIX COCYAa, B KOTOPHRIX HAXOIUTCE NO
MOJTKO QZHOTO H TOTO e HIea LHOTO rasa INpH OJHHAKOBHX yc-
JOBHAX, coobimalorea Mexay cofioR wepe3d oTeepctiie. Kakoe
YACTO MOMEKYA 71 AOJUKIIO NepedTH H3 OAHOIO ¢CCyRa B ApyrofH,
4TOON BOSHHKILES COCTOSHHE CTAN0 B &£ DP&3 MeHee BepOoAT-
HHM, 4YéM HCXOJloer

392, PeuiuTh npensaviIyio 3aJasy, HCnoIb3ya opmMyay
BosbliMana S==% In P ¥ TepMORHHAMHYECKOR BhIDAKCHHE AN
SUTPONHH BAReaAbiloro raza. CpaBHUTL PE3YALTAT ¢ NPeINAY-
[LIAM DpemeHHeM U OOLSICHHTh pPacxoXiele.

393, TMoayuuThk pe3yasTate (380.1) u (385.2) ¢ momombo
dopmyabl (389.1).

394, OnpeleHTE ACHMITOTHUECKOE BHIPAMEHHC, B KOTOpOe
nepexoauT dopmyaa (393, 1), koraa N—-oo npH QHKCHPOBAHEBIX
n W n, Takoe BHpaKeHWe ONPEAEIAeT BEPOSTHOCTh TOTO, §TO
YHCAO MOJEKYS B 06beMe U PABHO f NIPK YCAOBIIK, 970 o0beM v
OKPYMEH OTHODOAHKIM Ta30oM, NPOCTHPAIOMIHMCS GeckOHeuno
BO BCEX HanpaBJIeHHAX.

395, IlpeofSpasopath BHpasxettie (394, ) ¢ noMombo acHMII-
TOTHYeCKOH Qopmyisl CTHPIHHTA

Nl = :znm'(—| . (395.1)

396. Ecan 1 BeAMKO, TO BepOATHOCTE (395.2) HMeeT ogens

PeIKRR MAKCHMYM NPR AR, JTHM MOXHO BOCNOAL3GBATLCS
Aas yrpouwenus Gopyyan (395.2), pasaaran In P, B paa Tei-
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JAopa no crenednM (n—si) v 0OpPHBAR 3TO PAITOWKEHIIE 112 TLIeHE
nropoil creneHst, Tloayuste sLpakemie 459 BepoATHOCTH P, B
3TOM NPHOJHKEHRBI.

397. TToayunts pacnpenenenue Fayeea (396.1) n3 popmyin
BonrnmMana S—4& In P, Hcnob3yH TePMONHHAMRYECKOC BLIpa-
MEHHe 3018 SHTPOIMHH HIeAThIOIQ Iasa.

398. Tounosee MIVKTYaLHK Maloro odbeMa, JanTIIeHHOTO
NHAKOCTHIO MJTH 1'a30M H OXPYHENIore cpelofl, Temneparypa 7
KOTOPOH NOLJIEPHUBAETCA TIOCTOAHHOH, WOXHO PpAaCCUHTaTh
cenyowHM obpasoM. lIpcago oM, YTO paccMarpHBacMast
UACTh AXHAKOCTH HJW Ta3a 3aKS0ucHa B NILAHEIP, CTCHKH KOTO-
[OTO HeaJbHO NPOBOAAT Tem.10, O1Ha U3 CTEHOK — HOpIIeHb—
romer cBoBoAHo 0e3 TpEHHA TepemeulaTbCs B UHAHHAPE.
K. ABRKEIHK 0PI MOXKHO TTPHMEHHTE TCODEMY © PABHOMED-
HOM pacnpeleNenHy KAHETHTGECKOR 3MeprHH IO CTENeNAM CBO-
G0fbl 1t TAKHM 06pa3soM naiTd HCKOMY:o QuTyKTyando, [1IposecTi
5TOT pAacHer.

399. Hafdtk cpeluoi0  KB3JAPaTHYHYI0 OTHOCHTEJILHYIO
GAYKTYAIHIO ofbeMa KauedbKH pryrd paziyeca r=0,01 MM B
Bo3avxe npH Tewneparype T'=300 K. Maorepmiueckas ¢xkumae-
MCCTE PTYTH yr=3,9-107% arm~1,

400. Hafity Bupaxenue 1nd OIYKTyalHH MAOTHOCTH XKHJ-
KOCTH M1l [a3d, BOIHHKAWILEA H3-33 TeNA0BOrQ JIBHXKEHHS B
mMaton ofpeMe V., MECAGHHO BHASIEHTIOM B pacCMaTpPHBaeMoH
cpene.

401. BrOHCAHTE (UIVKTYSUHIO XHHETHUECKOH 3HEPrH{ Mno-
CTYNaTEBHOrG JIBHXKCHHA MOJIEKYAR HAEANBIIOrO rasa.

402. Majlaa MAKPOCKONHYECKAN 4acTh CHCTEMH {MOAcHCTe-
Ma) SBJIAETCA TACTHIO GONLITON 3aMKUYTOR cHCTeMhl, PAyKTY-
AlIMH S1EPTHH H 3HTAJBLINHMH TAKOA noicHCTeMH B DPHADHNC
MOMKHO BHIMHCTHTD TAK 3Ke, KaK aTo OHJIC CAetdHo 1714 MOIEK YL
HAGAJLHONO rasa (cM. npelbAyLLYo 3214a4y). TOMBKC BMECTo
MAKCBEJJIQECKOTD pacipeleneHHs Halo 110Ah30BATHCA ero 0606-
MENKHeM HA MaRpOCKOIMUeCKHE TIOICHCTeMH (TAK HasnBaeMmbiM
pacnpefededuens I'nG0ca). TakHM nyreM MOXHO MOKa3aTh,
yro QUIVKTYyalluu BIYTPENHER SHEPrHd U SHTAIBIHH NOACHC-
TEMB OTPEAS/ A10TCA BHIPaXKEHHAMH

(AU#), -= &T2Cy, (102.1)
(Al?), = kTC,, (402.2)
rie Cy K Cp — TENJAOEMKOCTH 1IOJCHCTEMB, 8 HHAEKCH V u P,

KdK BCerIa, O3Ha4aloT, 4To B NMEpBOH (QOpMYyJae OCT&EeTtH UG-
cTosHHEM 00bey noacucremb! V, a BO Bropod — fapaenue P.
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[Mofp3yack STAMH DBHpPAXKEHHAMH, HAATH A48 NOICHCTEML
(&T:}r: {é‘S!}V! (A‘SE)Pt {QPE}T K (APEJS

403. J19 vnpowennsa BHYHCIEHWH cpegHed A HHH CBO-
Soarore npodera A MOJIEK YN Ta3a MOXKHO NPelloIoKUTE, UTO

BCE MOJIRKYJH IAXQISTCH B NOKOE, 38 HCKJIIQUENHeM paccMa-
TPUBAEMOfl MOJACK YL, CKOPOCTD KOTOPOR NPHHUMACTCHA PaBHOH

cpefiHeii CKOpocTE Tenjiosoro ABRixenud v. [loassysachk ateMm
YIOPOHIEHHEM, BLIYHCAATD A, A TaKXKe CpeiHee YHCI0 CTOJIKHOBe-
Hf 2, HCIHTHBAcMOe MOJSKYAON B eAHHHILY BpeMeHH. Mo.e-
KYJAH CYHTATH TREPABIMH LIAPDHKAMH JHaMeTpa 4.

404. Kaaysuyvc YCOBEplUSHCTBISAN MOIETh NPEARAYIICH
3aRaYH, CYHTAS NPH BLIYUCAEHHH 2 B A, 9TO BCe MOJEKYJbl rasa
HMEIOT OHHAKOBHIE N0 a6COMOTHOA BCAHSHHE CKODOCTH, paB-

HHE U H pacnpejleleHALIEe B NPOCTPAHCTBE H30TPOnHO. Briguc-
JATH 2 1 A B 9TOM NPERNOJIOKEHNR,

405. Hcnoasaya gopMynel (403.1) 4 noHsTHE NPHBEIEHHON
MaccHl, NOJYIHTh TOUHHE BRPAKEHHA I 2 H A € YUETOM M3IK-
CBEJIJIOBCKOID pacrnpenesieHds cKopocTedl,

406, L1a sogopoja NpH aTMOCPEPHOM A2BJIEHHH AJHHA CBO-
Gomioro npobera A=1,28-10"% ¢, HalTH rasokuHetHuecKuH
JAHAMETD MOTEKYJAN BOACpPOZa 4.

407. CKOJbKO CTOMKHOBEHHA 2 32 1 ¢ HCORIThIBAeT Mose-
KyJsia 1iecHa npH reMneparype 600 K # Jabjienuu | MM pr. cT.,
eCTH TA30KHHETHUECKHA JHaMeTp MOJAEKYIH Heola pased
d=2,04-10"% cM?

408, CKONBKO CTOVIKUQBEHHE 2 HCNHTHEBAET B CPENHEM MO-
aexyaa €O, 33 oy CeKyHAY [PH HOPMANbLAOM J@BJeHHH H
Temiepatype? [a3soKHHETHYeCKHR JHaMeTp Mojekyan (O,
d=10"7 cwm.

409. CKOJIBKO CTOIKHOBEHHA v MPOHCXOAUT €MECeKYI 0
B I cM® MeXiy MOJIEKYJAaMH KHCIOpOAa, HaxoIALLErocsa npu
HOPMAJBHHX YCAOBHAX? [ a30KHHETHUECKHA JHAMETD MOJEKYIEL
kucaopana d=3,1- 1079 ¢u,

410. HNneaabHEIH a3 HArpeeaoT NpH NOCTOAHHOM JaB/ICHMH,
Kak H3mensiorcs NLIRHa cpofoaHoro npofera A ¥4 wuciao 2
CTOJIKFOBEHHH €ro MOJeKya B OJHY CeKYHAY C H3MeHEHHeM
TEMIIEpaTyPH?

411. HUaeanpubli ras CAMMaIOT H3oTepMHYecKd. HakfiTH 3a-
BUCHMOCTb A H 2 OT IaB.1€HHA,

412, WNaeanbHud ra3 cxnMaloT aawabathuecky, Haiirn 3a-
BIICHMOCTE A H 2 OT JABJERHUA.

413. TlaiTi MOJRPUYIO TEMN0EMKOCTh NPOLECccd, CODepiae-
MOTO HIeadbliBM Ta3gM, NPH KOTOPOM THCI0 CTOJAKHOBEHHRH
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MEAIY MOJTEKY/JIAMH raza B CIHHEUE ofbeMa B €1HHHIY Bpe-
MEHH OCTAeTCHl IleH3MEeRIIEM.,

414. HalTtH MOJAPHYIO TRILIDEMKOCThH ([POIeCCa, COBCpLIae-
MOTC MACAIBLIEM [a30oM, NPH KOTOPOM 9HCIO CTONKIIOBEHNH
MEXAY MOACKYdaMH BO BCeM ofheMe rasa B eJHiHIY BpPeMeHH
OCTAETCA HEH3IMEHHLIM.

415. BA3XOCTE a3pra npu  Tevnepatype O°C n=
=16,8-10~% auH c/cd?. HaliTe 3Hauende cpefHell LIHHE CBO-
6ojHoro npofera A MOJEKYT a30Ta IIpH 3THX YCJIOBHSX.

416. BaskocTe aproHa (OTHOCHTEJBHAA ATOMIAs Macca
A=40)npu(Q°C n=21.10"% nun-c/cM®. BHEHCAKTD GIEIYIOMHUC
BEJHUMHH JJA aprolia npH HOpMatbHOH TeMIIEpATYpe H JaBie-
HHHE: 1) CPeIHICID CKOPOCTL TEeMJOBOTO JBHXKEHHA AaTOMOB,
2) cpeHIO LMHHY cBOG0IHOro npobera aToMa, 3) cpeaHee THIo
v CTOJKHOBEHH atoMoB B | cM® B | ¢, 4) rasokHHeTHeCcKoe -
(PEKTHBHOE CeYEHHe aToMa ¢, D) Fa3OKHHETHUECKHA paanyc aro-
Ma apromna r,

417. HaRAtH cpeaHion amury ceofoinoro npobera A Mone-
KyJW KHCAOPOAA NPH HOPMANLHOM JAABJIERHH, ecAH Ko3dwpi-
HHEAT AH(pDHY3IHH KHCI0POoNd TPH TOM XKe JaB/AEHHK H TeMnepa-
Type 0°C paBen D=0,19 cnle.

418. OnpegeauTh pacxod Macch rasa {) ApH cTaqHOHApHOM
H30TEPMHYECKOM IYya3cHieBoM TeueHHH ero BIOJEL WHJIHEIpPH-
JeCKOH TPpyOR! LIMEN [ ¥ paavyca r, Ha XONILAX KOTOPOA NMoj-
JACPXKHUBAOTCA JaBnenun P, u Py (P> Py).

419. [Ina onpejefcHEA BA3KCCTH 1) YIVIEKHCJONO raza WM
HamoMIHAH KOGy ¢ obwemom V=1 5 npH AaBaexud P,=
— 1600 MM pr. cT. JareM OTKpPHAM Kpad, nosdsoadiowud CO,
BHTEKATH B3 COCYAa deped Kamwuasip JTHHOIO {=10 cM n jama-
smeTpoM D =0,]1 mM. Uepes Bpema 1=22 Mun AasjeHue B Koabe
NOHU3HAOCK N0 P, = 1350 MM pT. cT. BRIMHCAHTL H3 3THX AaHHLX
BH3KOCTL W FA30KHHETHUECKHA tnameTp d Moaexyan CO,. Ha-
pyxioe aTdocthepRoe napienne P,=735 MM pT. cr. [lpouece
MOMKHQ CHKTATh H3OTEPMHUECKHM, TPIHCXOAAMMM npH 15 °C.

420, JIna WamMepeHHs TENJONPOBOIHOCTH 23074 WM HaNOTHH-
JH 1IPOCTPAHCTBO MEKAY JBYMA JLIHHHRMH KO2KCHAIbHBIMM
UAIHIIPAMH, PALHYCH KOTOpHX r;=0,5 ¢M B r;=2 cM. Bny-
TPEHHHHA HHIHHID PaBHOMEDHO Harpesacs CNBPanbio, Mo Ko-
TOPOH NPOXONHd ToK chaok {=0,1 A. ConpoTHBAEHHe cikpany,
NpUXOMSOENica Ha eTHHKHIY JAMHH IHAHHAPA, pasdo R =0,1 O
BHeHmWH UHARHIP NOJJAEPKHUBAJCA NPH TeMNepaTrype fy==
=0°C. TlpM ycTaHOBMBIIeMCH TPOLECCe OKA3aM0Ch, YTO TeM-
neparypa BHYTpeRHero nuiWHApa paBHa §~93°C. Hajrs
rasoKMHeTHYeCKHH AdaMmerp d MOJEKYNH a30Ta. JlaBachHe raca
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B TaKHUX onbrax fepercA MmaftbiM {NODPSKA TECHATKOB MHJIH-
METPOB), B MOITOMY KOHEEXRTHEH MOXKHO Tpenefpeus,

421. Codrafd, uTO I'3A30KHHETHUCCKOE IOilepeuHoe ceYyeHHe
HE 3aBHCHT OT TEMMEPATYPL, GNPEIeTUTEL 3aBHCHMOCTh TETLIo-
MPOBOANOCTE a3a oT TeMneparyp. [loabsyace noayvyedrodk
34dBHCHMVOCTHIO, HAHTH crapdoHapuoe pacnpenclieHle TeMue-
paTypyl B IIOCKONAPALNLIRNOM CT0€ Ta3da TOMMHHEH {, Ha
IPAHHIAX KOTOPOre NONNEeNKHUBAIOTCA NOCTOAHHNE TEMIISPATY-
pu Ty 0 T, Harpepanne npouspoantes TakuM ofpazoM, sro
KOHBEKIIHA tie BO3HHKHCT. HaHTH Takxke CTALHONapHOe pac-
IPETEACHHE TeMTlepaTypul LAH CPePHYECKOUO H UHSTHHIpHYe-
ckoro cnoes. (Cp. ¢ 3anauavm 263 v 264.)

422. tladti Bepxunil npe1e naB1eHns P Bojiopoaa B oLy e
obreMoM V=1 1, npu KotopoM ATHHA cBOGOTHOIO IpO6era mo-
JeRYAH 60qbIte DAsMepOB cocyla. asoruHeTHTecKuit 1namerp
solopoaa d=2,2. 0% cM, a TeMnepatypa ero T=2300 K.

423. TenaoUpoBOAHOCTL ral’a, Kak MW3BCCTHO, e 3aBHCHT
0T AaBaeHit A, OOBACHUTh, 344€M U3 NPOCTPAHCTREA MEXITY AROW-
HLIMH CTCHKAMH COCYAa [1Li0apa BHK3THBAIOT Bo3AYX, CO3/laBas
B ITOM NPOCTPAHCTBE BO3MOXHO Gofice BHICOKYR BaKVyM?

424, Qucurte macey M KuIKOro BO31YX4, HCTIAPHELIErOCS
33 Bpens T = | 9ac A3 wW10x0 oTKavaEnero cocy1a Jleoapa, ecau
naBaeHKe Bo3VEa (IPH KoMHaTHOR TeMmeparvpe T,—293 K),
OCTABIIETOCH MEXKAY CTEHXaWH, paBHO P=10"?mMM DT, cT.
LioBepxuocTs cocyaa S=600 oM, yledsnas 1e0M0Ta HCHa
PEHHS AHHAKOTO Bo31vXa ¢=48,4 KasT, a ero Temneparypa
T=93 K. 3azop MexIy cTemKamHi COCYAa Man 0O CPaBIHEIHID
¢ AAHHOH CROGOIHOrO IIpadera.

YrKazaunne [lna yIDOWEHAR CUHUTATL, IT0 MOJEKY.H
BO3IYXa, NONEPEMENHO yIApPAACh 0 XOJIOIHYIO H TENVI0 CTEH-
KH, KAXK/WH Pa3 OTPAXKaAOTICS OT HHX CO CPEIHHMH KHHEeTHYe-
ChHMH 3HCPTHAMH DOCTYIATETbHOTC IBHKEHHT, COOTBETCTBYID-
WHMH TeMmfepaTypaM CTeroK. PaznHumem Mex1y cpendefl H
cpenHell KBAAPATHYHOA CKOPDOCTAMH MOJEKYVN nipeneGpesds,
PACCUHTLIBASL CKOPOCTh MOJIEK YA 1o GOPMyNIe 1ns cpelHeRt Kpa-
JIPATHUHOH CKOPOCTH.

425. TeueHHe yanTpapaspeXeHHOTO ra3a yepes Tpy6Y Mox-
10 paccMaTpHBaTe Kak npouece Auddysuu. Kosbduunent nug-
$YIHE CNPEILIAeTCca HCKIIOUKTEIEHO CTOJIKHOBEHHSIMH MOJeE-
K¥J §a3a CO cTeHKaMH TPy 61 . CTOMKHOBEHUAMH MOIEK Y. MEX IV
coBoi MOMKRO MO, I1H0CcThI) nperedpeuls, Poab 1MHEN cBOSONHOTO
npobera urpaer JHameTp TPy6ul 2r. Mcxoasm d3 3THX npel-
CTABNCIINH, OTIEHUTD TRCHO MOIEK VA ¥, eXecexyHAND npoxona-
(WHX yeped NOoNnepedHoe CeyYeHHEe IHJHHIPHYECKOH TPyObl IAJiH-
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HH [, ec/IH Ha OJHOM KOAIe TPpYOR! KORNESHTPAIKA MONEK Y1 rasa
paBia 1i,, 4 Ha ApylroM — HyM0. TedeHHe CYHTATL U3UTCP-
MUYSCKHM.

426. PeniaTb Ty e 321249y B NPEANONOKEeHHH, 9T0 Ha 01-
HOM KOHIie TPYOH KOHUEHTPAUHA MOJACKY.S pasta n,, 4 Ha ApYy-
roM — n,. PesyasTar cpasuutk ¢ ¢opmyaoil (418.1).

427. Ima cocyda 0IHHAKOBOTO ofibema COeJHITEHH TpyOKa-
vH. Hnamerp 0IHOR H3 TpYOOK oueHL BeINK, a Pyrofl oueHDn
MAl 1O CPABHEHHIO ¢ LIHHOH cBOGOIHOro npodera ModeKkyn
raza, HaXoJifwerocs B cocyie. Ilepsui cocy N0LICE #11BaCTCS
IpH MOCTOAHHOE TeMnepatype 7,=80 K, a Bropold — npn
nocToAHHOR TeMneparype 7,=200 K. B kakoM Hampas.aenuu
YMET II2PETEXKATE Ma3 No y3KoH TPyDKe, eCTH MePeKphiib Kpa-
doM IIHPOKYH Tpybky? Kakas macca m rasa nepeijer apu
ITOM K OfHOraG Cocyia B ApPYrof, ecau ofwas macca rasa B
0f0HX cocylax pagHa M?

428. Creknanymift cocyn ¢ ToIMHHONR CTewox I=H MM u
obbeMoM V=1 4 HaNOJHEH a30TOM H OKpy#HeH BAKYYMOM.
B crenke cocyla ofpasoBasaca y3KHN LWIHHAPHYECKHH KaHastd
patiyca a=0,] Mym. HauanpHoe jamnenue raza B cocyle Ha-
CTQUIBKO Majo, TT0 pajguyc Karajnia OpeHeOpemHMO MaJd 1o
CPaBHEHHIO ¢ LTHHOH cBoSonnoro mpofera MosieKya rasa. Kak
MCHAETCA BO BPEMEHH KOHLEHTPAOHA MOJMEKYJ rasa B cocyfe?
OnpeneJiuTh BpeMd T, 110 HCTEYSIHH KOTOPOTO JaB.jeHHe
ra3a 8 COCYIC YMEHBIUKTCA B € pa3, eIl TeMliepaTypa nojuiep-
MUBAETCA TOCTOAHHOH B paBua T=300 K,

429. [loAHGCTRIO 3BAKYMPOBAHHHA CTeKAAAHBIE COCYR C
TOJIIHACH cTeHok {=3 MM u ofbevom V=1 1 norpyxeH B at-
vocdiepy yraexuciaoro rasza {CO.). B crepke cocyaa obpaso-
Baiacd V3KHA UHAMuApHuecKHA Kauan auaverpa D=0,1 sum.
JlaBieHHe OKpY:Hawouere ra3a Hacro.JbKO MaJjo, 9TO HaMeTp
Kanana RPeHcOpexuMo Mal NO CPABHEHMIO ¢ NIHHOR ¢BoCO1-
HOTO npofera MoIeKyda ra3a. Kak menfercd BO BPeMEHH KOH-
UEHTPAIHSA MOMEKYA raza B cocyle? OnpelesqHTh BpeMA T,
0 HCTEUEIHH KOTOPOTO JABJeHHe rasa B Cocyae OyIer cocTab-
ATk {e—1}/e=0,628 or naB/jeHHA OKpYKawlIEre rasza npH
VCJIOBHH, YTO TeMIepaTypa [10INEDKHBAETCA I[IOCTCHHHON H
pasHa T=300 K,

430. Cocynd ¢ ofveMamu V, 4 V, coeIuREHE Mexay coboil
OHAHAAPHISCKHM KaMW.LIAROM pajHyca 4 ¥ AAUHE {, 10 XoTo-
POMY TPOHCXOAHT H3OTEPMHUECKOE KIEYACCHOBCKOE IepeTeKaHHe
rasa 3 QJIHOro cocyaa B ApyToi. Kak 6YIYT MEHSTBCH BO Bpe-
MEHA KOHIIEHTPAIlHH MOAEKYHN rasa B COCYAAX 1y H 1., €CIH UX
HAYASTbHLIE 3HAYEHHA OblJH PABHLL My W flsn?



431, Vizorepmuueckasn sdwbysHs raza wecpes NopucTyIo Nepe-
ropoJKy (Hope KOTOPOH MaJId Mo CPaBHERHNo ¢ JJIHEOH ¢BO-
GogBoro npobera) Mcnoab3yercd LIS DASJEIeRHS H3QTONOE.
EcrecTeennasg cMeCh H30TONOB NOMRIIALTCH B COCY] € HOPHCTH-
M# CTeHKama. I'a3, apoiieaAmHi yepes NOpH COCY/a B pe3yiib-
TaTeé Nppy3uH, OTKAuWBaeTcA H cODHPAETCA B CNEOHAABHOM
peaepByape. (. HUM NMPOH3BROIUTCH BTOPOH LMK 3D)yaAH, 3atem
TDETHH H T. J., MOKA4 He §yIeT AOCTHTIIYTA TpehveMas CTeleHb
pasieJIeHHA H30TONoB. CKOMBKO IMKA0B 3(pdy3AH HeOOXGIR-
MO IIPOA3BECTH, YTOON OTHOLIERHE KOHUEHTPAIHH JacTHL Jer-
KOT'O W TSIKeNOrQ M30TonoB YeeaHyHThb B 10) pa3, ecTd oTHocH-
TEAhHBIE MOJEKYNADKEE MacChl WX PABHH COOTBETCTBEHHO
Hi H W,?

432, OueRHTb NO NOPHIAKY BETHYHHB YCTHHOBHBLIYIOCH
CKOPOCTb, ¢ KOTOpoH Oyaer ABHrarhed B CHJIBHO paspexen-
HOM BO3/\yXe¢ TIAOCKKHA JAWUCK, OJHa H3 CTOPOH KOTOPOro Ha-
rpeta jlo temneparypuw 7,310 K, a npyrasa 1o teMneparypul
T,-.300 K. Temmeparypa po3gyxa T=300 K.

433, OupeneauTs, Ha KakKOH yroa ¢ IOBepuerca JHCK,
1OABEIIEHHBLIA HA YIIPYTOH HHTH, ECJAH IO JIHM Ha PaccTOSHHY
=1 cM Bpamaerca BTOPoH TAKOH e JHACK € YIJIOBOH CKOPOCTEIO
w=—30 pan'c. Paguye mickon R=10 ¢M, MOZYAbh KpYUYEHHKSA HH-
™ [=100 nuH-cM/paa, BA3KOCTR BO3AYX& CUHTATh [PADHOH
n=1,8.10"% auu.c’om®. KpaeBuMH 3pheKTaMAE IpeHeSpeds.
JIBHKCHHE BO3/IYXA MEXKAY AHCHKAMH CUMTATh JaMHHAPHBIM.

434. PewnTs NPeAHAYINYIO 33734V B NPEANONOKEHHH, 9TO
JHCKH TIOMELICHH B CHABHO Pa3pPeKEHHB BO3AYX C JaBJIeHHeM
FP—10-% MM pT. CT., KOr1a AJIHHA CBOOCAHOTO NpoHera MONeKy/ 1
E031YXa BEJTHKA NTO CPAaBHEHUID C PACCTOARREM MEKTY NTHCKAMA,
A5 ynpomeHuA pacaera CUHTATh, YTO BCEe MOJIEKYIB JIBHAKYT-
CA C OAHHAKOBREIMM O aOCOMOTHOMY 3HAYEHHIO CKOPOCTAMH,
DABHBIMH cpeined CKOPOCTH MOAexkya Bo3Ayxa v=450 wm/c,

435, B xuIKOCTH HaXOJATCA OJHHAKOBHE OPOYHOBCKHAE
YACTHINE, KOHIEHTPAUHA KOTOPHX 3aBHCHT TOJBKO OT OJHOH
KOOpPAHHATH x. BHIpaBiHBafgHEe KOHRUEHTPAUHH YacTHU MNDOMC-
XORAT BeaencTede IHdxby3uH,. Boipasurs Koadbduinnent auddry-
3ud OpPOYROBCKHX 9acTHU [) wepe3 cpefliKA KBajgpaT CMeule-
HHA YACTHUH B HANpasdeHHH OCH X 3a Bpemd T.

436, llonsuwnuoersio B OpoyHoBCKOR (Riad KaKoOR-AKOO
Apyroff) yacTHUN Ha3WBaeTCA KO3(phHLUHEHT NPONOPRHOHANb-
IIOCTH MENKAY CKODOCTHIO # YCTAHOBHBIIETOCA ABMIKEHHS €€ MoX
JACHCTBHEM TOCTOSHNOA CHAB [ H BeJHYHHOR caMOH CHJH!

1= Bf,
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Bapechb OAMAAKOBRX OPOYHOBCKHX WYACTHIL B XKHIKOCTH
HAXOIHTCH B N0.C CHJAH TAXKECTH, Hanucath BhIpaXKeHHE 118
CYMMapPHOTO NOTOKA Y2CTHL BCIACTBHE TH(dY3MH H JCHCTBH
CHIH TAXECTH. B ¢TauHOmapHOM COCTOAHKI CYMMaDHBIH ITOTOK
IOJIKEH PAaBHATLCA HYI0. B TO e pBpeMs cTauHOHApHOE pac-
npenencHne OPOYNOBCKHX HACTHL NO BLCOTE JaeTca (hopMyIon
Boneamana (GapoMerprueckod ¢opmyaol). HMcxoas us sTHX
co00paxkeHHH, YCTAHOBHTbL CBA3b MEXAY NOABHIKHOCTLI 4a-
CTHUB H KOMPPHIHEHTOM AH(GDY3HH.

437. Hcnoabp3ya pe3yAbTaThl pelleHAs XBYX NpebymuX
3a/lad, HAHTH CBSA3b MEXY CPeNNHM KBaApaToM cMemmeHus Gpo-
VHOBCKOH HacTHIE 32 BPpeMA T B KaKOM-AH00 onpeAcieHHOM Ha-

npaBaenud Ax® ¢ NOJMBHKHOCTRIO 3T0oH gacTHuh. Kaxoil BuA
DPHAMMALST 3Ta CBfsh JAA WapoodpazHoil yacTHUH pagHyca a?

(ITo dopuyne Crokca B= I ——), A€ N — BA3KOCTH XKHI-

Grma
KOCTH.)

438. OnpeaeauTs cpeiHee KBaAPaTHUHOE TOPHIOHTAIBLHOE
nepeMeuieHHe 3epeH TYMMHTYTAB Boje npH temnepatype 20°C
3a | MHH, eclM H3BeCTHO, YTO palAyc WX a=0,0 MKM, a BA3-
KocTh BoR 1=0,01 nuH-c/em?,

439. CorsacHo DAHWTCARY H CMOAYXOBCKOMY, uHclo ABO-
ragpo N sMoxHO oUPEJeNHTL, Halhaw1asd GpoyHOBCKOE JIBHXKE-
Hue 3epeH TYMMITYTa H H3MepAsd cpelEee KBajJpaTHUHOE nepe-
MELlleHHe HX B HEKOTOPOM DHKCHPOBAHMOM HanpapaeHHd. Uemy
PaBHO 3TO YHCAO, €C/H CPeAHEE KBaJDATHUHOER TIEPEMEmEeHHC
33 5 MiiH 3epeH TyYMMHIyTa pafEyca g=0,389 MEM B IJIH-
UEePHHE IPH TeMIepaType 20 °C papro 1,5 Mgm? BsaskocTs ras-
vepuHa 14— 1,49 auH.c'cme,

440, [pu obpaloTKe IKCMNEPHMEHTATbHBIX JMaHHLIX, OTHO-
cAmpicAd K GPOYHOBCKOMY ABKWXKENWio, yaobuee H TNpone BHI-

uucnsATk He Ax®, a |Ax|. Ilpeanoaarasn, 9To pacnpeaencHue cMe-
merufi Ax nomuunrAeTcs 3aKkoRy ownbok I'aycca, HalTa BHpa-

Kenue JLIs1 CPefHero cMeieHHa GpoyNOBCKOH JacTHUM {Ax|
3a BpeMd T.

441. Kapesska macaa Maccll m= 107" r manaer s Bo3gyxe
C BHICOTH A= M, COBEpLIAA NPH 3TOM OPOYHOBCKOE ABHIKEHHE.
Mpexnonarasi, 4To K €e NajeHH0 MpHmernHMa gopmyiaa Crokca,

HAATH CPEeSHEA KBAJPAT r* OTKIOHEEHA KaneAbKy OT OZHHAAEMOH
TOYKH TAfeHHdA, echy TeMaepartypa sosayxa 7=300 K. tlpose-
PHTb, BHTOTHAIOTCA TH YCIOBHA NPHMEHEMOCTH dopyyan CToK-
ca, ecqH INOTHOCTh Macaa p=0,93 r/cM?, 8 BA3KOCTE BO3AyX2
1]—1,8 10-* guincioMd,
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442, TIpn R3mepeHHy 3apA1a 3MeKTPOHA N0 METORy Mulan-
Keua Habmonaercs OpOYHOBCKOe IBHZKEHHE MACIABEIX Kanedb.
Hatmoaay 5T NBrEeHNe, MOMXHO HAHTH He TQILKO 3apAf 97 1eK-
TV04A, HO M deao Asoragpe. Ilyere ¢y — CKOPOCTE YCTAHOBHE-
Lerocs MaJeR!s KalliH B N10JC TAXKECTH IIPH OTCYTCTBHH 3/1eK-
THHUECKOTO 11014, IIyCTe B 3MEKTPHUECKOM I10J1€ HamnpAMKeHHO-
cri E KalJfA 00TRHMaeTcl BBEPX ¢ YCTAROBHBIIEHCH CKO-
POCTHIO Vg, M3 31X HalaiolerHA, Kak K3BECTHO, MOXKHAO BhLiTH-
c1HTs 3apay kamad e. Ilyerh (Ax)*— cpeaHuit KBalpar cme-
2NHA YacTHUM 32 BpeMs T B HAlpaBIeHWH {TOPH30HTAIbEO)
ccl X. CuHTan, 4To YCTaHOBNHBILAACA CKOPOCTH 9acTHUH Mpo-
HOMMIMOHAILHA TPRIGKEHHOH CHTE, HAHTR BHRDAKEHRE IR

Ne, rne N — uncoo Asoranpo.

443, TlpH HaO1w0ICHKY HPOYHOBCKOTO JBIIKEHHA MacagnoH
"amak B KONZeHcarope MuaJIHKeHa (CM. NpeIblyllyio 3a1auy)
{uo rafizedo (Ax)y—1,05-107¢ em?, 1210 ¢, v;tvu.-
-- {10268 cm/e, T=300 K. Hanpaxenue nHa o0KNaIKaX KOH-
reucatopa ¥V =940 B, paccTofilne MeRAY MAaCTHHAMH KOHMEH-
cotapa d—0,7 ¢cM. BRMHCAWTD NO 3THM JdHHBIM 9HCAO ABOTal-
1°0. Mavepennsii Ha oOWTe 3apAJ1 KarJad OKa3aacHd PABHHM 33-
paay  »IeKTposa ¢=4,8-1071 CI'C3.

444, KocMmuueckue ayui OayAKjiawoT 1 [a1akTHKE, OTKJO-
HAACh B MEM3BE3IHBIX MATNMHTHHX 0014X. IJTOT Npouece Mo
Jobed aHdPyain. Haftu Bpems T, 3a KOTOPOe YACTHIH IPOH-
AVT OVTh Mop#ika pa3uvepoB ['anakrEKH R=3-10%* M, ecan
pbeRTHBHAA Aauwsa ceobogworo npodera [=:3-10#° cu.

445, 3By« Kaxoh NiHHH BOJAHH HAUWIEAET CHNLAO 3aTyXaTh
fIDH DACIPOCTPaileHHd B QTHOATOMIIOM rasc’

446, KakoRo no MOpAAKY BEIHUHIH *|xpeKTHBREOE ceueHwHe
I8 COYIAPENHE 3JeKTPOHOB C HOHAMH II71a3¥h, HaTPeToi Jo
TemnepaTyppl 7?7 Hueores B BHIY COVIapedHHf| C Mepejaved
HMOYJBCE, COUPUBCKIAKINHCCA CHIbHbIME  OTKIDHEHHAMH
IEKTROHOB,

447, Hcenoasnava pe3yabTaT pelilennd npeauaylel 3azavm,
10AVYHY b NPHOAKKERTIOE BHPAXENHe A7 VEAbHOH A1eKTpH-
yecKOK MNpoBORUMOCTH A H VIEILHOTC HTEKTDHUECKOro C0-
LPOTHRB/EITHA (¢ BOIOPOJHON HNIM NeRTEpHEBOH ILIA3ME, Harpe-
ToH 70 abcoftoTnon temMneparyph 7. Kak 3aBRCHT YIEJIbHAA
IEKTPHUYECKAR NPOROIRMOCTD MJIA3ME OT €2 1TOTHOCTH W TeM-
nepaTypu’?

448, Tpu kaxoil Temneparype T vienbHan 3/1eKTpHILCKAsN
ANGBOIRMOCTE BOIOPOIHOR HAW AefirepHeBol nfa3uul Oyaer
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Ca3Ha VIEGJLHOR 3IEKTPHUECKOfl NPOBOAHMOCTH MEIN NPT
KOMHAaTHOH TeMIlCpaTyper YIenbHaf 3JEKTPUueCKas MpoBCIi:-
woCTh Menn 5,14 104 ¢=1=5 72. 105 Om~t.gM L,

449, lloayauts NPHONKMEHHOE BRPAKEHHE L1 TEIIONLO-
BOJIHOCTH ECIOpoinof HIH IeHTEPHEBOK I1a3MH %, HArpeTol
no aGcomorion tewnepaTyphl 7, [KKax 3aBHCHT TelNJonpoBCi-
HOCTB TLIA3MBI OT €€ NJOTHOCTH 11 TeMNCPATYPH?

§ 7. Pesasbude rass

450. Ypaneenne Bau-nep-Baasbca ZAR OJHOrO MOJAA Tasd
3aNUCHBAECTCH B BHAE

(P + ) W—by=RT. (450.1)

3andcarth 3TC YpaBHeHHEe 114 rasa, CoJepiKalllero v MoeH.
451, HaitA BmpaxkenrHf 08 JaBJAeHHA, TEMNEpaTyphl H
o0BEMA Ta3a H YCTAHOBKTL CBA3b MEXAY STHMH Be/HYHHAMH B
KPHTHUECKOH TouKe, NPEINoJaras, aTo BeIIeCTBO MOIYHHAETCH
ypasuenrio Ban-zep-Baaneca.
452, 3anukcarh ypaBHeRHe BaH-aep-Baannca B npHBegel-
HHX NapaMerpax

T P V
sz: ﬂ=P—“. Cp—mf

T. €. TaKHX mapaMerpax, Xorja 3a eIHHHUB TIpHHATA KPHTH-
UecKas TEMIIEPATVpPa, KPHTHUECKOE [aBMEHHE H KPUTHIECKHH
ofnheM MOJS rasa.

453. Ecau TemnepaTypa rala HWXKe TaK Ha3lWBacMOl TeM-
neparyphl bolan, T0 NpH H30TEPMHUECKOM CXATHH €ro Npo-
ispenenne PV cuagana yOnisaer, NPOXOIRT uepe3 MIHHMYM,
a 3aTeM Ha4dHMHACT BO3pacTaTh. ECIH Me TemMueparypa rasa
puile TeMneparype bofind, TO NpH H30TEPMHYCCKOM CIKATHI
npousselenHe PV MOBOTORHO BO3pacTaeT. ¥OCNRTLCA B 2TOM
U BHIPA3HTL TeMOeparypy Boiaa uepes KPHTHIECKYIO Temnepa-
TYpY AJN% ra3a, NoJuHBAIOIErecs ypashenmic Bawd-Aep-
Baaasca.

454. KpuTtuaeckan Temneparypa yraexucaorn (CO,)} pasua
31°C, xputHueckoe qaBnexte 73 at™, OnpereauTs KPHTUYeCKUT
odbeM V., Moaa CO,.

455. Hume npapelennl 3HAHERHA MOCTOAHINX bBau-1ep-
Baankca Ans1 HeXOTOPHX Ta3oB.
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Taa g, 10F atecut/ ot B, M MeTs

Fendft 0,034 23,7
Bonopon 0,24 26,6
Azot 1,39 39,1
K Hcaopoq 1,36 31.8
CO, 3,60 12,7

IToab3yach 3THMH  3HAYEHMAMH, BLITHCAOMTE KDHTHUECKO®
faBJeHHe, KDHTHUeCKYKD TEMIEPaTypy, KPHTHUCCKHE ofbeM,
a TaKxke Temnepatypy Bofiis 3/ npHsenenHsix ra3oe B Nped-
MOJAOMKEHEH, YTO OHH TOAYHEAKTCA ypaBHemuio Bagm-gep-
BaaJaneca.

456. HadTH nocrosnHbie ypaBHenHs Ban-nep-Baasnca anda
a3oTa, ecad f, asora pasRa —I46 °C, P, =33 a1M,

457. Haitn KPUTHIECKYKO [IJIOTHOCTE BDI[H eCIH KPHTH-
YecKoe HaBnienue Aas BOAM paphic P,,=195 arM, a kpuTAue-
ckaf remneparypa 7,.,=374 °C, npeanonarag, uro BoAa noAuu-
iIAeTCA ypaBHeHHI0 Bad-gep- Baa.ﬂhca

458, Tlpwrwdas nocrosnayio ¢ Bay-aep-Baannca ana ponw
paBnoR 5,47-10% arm-cM*/MOMB2, HAHTH BHYTDEHHEE gasfefue
oAl P.

459, BLLTO NPELTOXEHO MHOTO IMMHPHMTECKHX ¥ MONYSM-
NHPHUECKHX VvDaBliesdf cocTOANHA peanbHHX ra3os. Huswe
NPHBOAATCA NPOCTEHIINe M3 HHX.

¥Ypapuenue Beprao:

(P +%) (V —b) = RT.
Ypapuehre KnaysHyca:

(P +rgr ) V—b) = RT.

Tleppoe ypasHenHe Ourephun:
PV —b) =RTE1p{ —

a
RTV | ©

Bropoe ypapuenne HuTepHuu:

(i) -




rne &, P, ¢ — nocTonHune. Hakta Ans 3THX YPAaBHEHRAR KpH-
THaeckhe mnapamerpb £y, T, V,,, 3Ha9eHHe KDPHTHYECKOTO
koatppuunenta RT ., (Pg V) u Temneparypsl Bohad Te.
460. HaliTi BbipaxeHnHe I8 H30TEPMHYECKOH CHHMIeMO-
cTe 7y, Ta3a Ban-fep-Baanwca.
461. HahtH Temneparyprbi XKo3phAUHEHT pacIiHpeHHA o

ama rasa BaH-lep-Baannca mpu nmoCTOAHHOM AAB/AEHHH,
{2

e AT W W

Pue. 27.

462. Ha pne, 27 xpupas CLMGD npeacrapisnceT ojHY H3
pea/ibHHX B30TepM BEUIeCTBa, a NYHKTHPHAA KpHBaA ALKGE
OTAeNAeT o6/aacTh ONE0GA3IHOre COCTONHHSA REMiecTBa OT obna-
cTH AByX(asHoro. [Tokasark, uTO B COCTOSHHH, H300pa2KaeMoM
TOYKOR M, MACChl XKHIKOH H |
razoc0pasHoi $as OTHOCHT- }
ca  Kak  m /m.=MG/ILM
{(upaBHJIO pRIYaTa).

463. Ha puc. 28 npen-
CTaBJieHhl B H30TepMN, ne-
PEBOJIAUIHE  BEIUECTBO K3
AHNKOTO COCTOAHAA L Bra-
apoOpasnoe () peanvHasd
HaoTepMa,  H3obHpaxaemas
FOPHSOHTANBHEIM  OTPE3KCM 4
LCG, v TeopeTHYeCKa®y H30- Puc, 28.
repMa LACBG, conepxauian
nogHHMaWHACA yuacTok ACB, KOTOPOMY COOTBETCTE yeT abco-
JIOTHO HEYCTOHAWBOE cocrosiHMe BellecTBa. PaccMOTpHM mura
LACL u npumennM K nemy pasexcrso Kaaysuyca. Tak kax
pnoab ukna T =const, To pageHcTBO Knay3myca nmpuMeT BHA

jl‘ﬁQ =0, nan _fﬁdU —.LjﬁPdV= 0. INockoabky U — dyuk-
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¥ A COCTORUHS, 56 dl} =0 u, cretopare nto, ﬁ PdaV =0 Arax

kak A3oTepuul LAC # CL B paccMaTpH328MOM LHKIC HE TIepece-
KaloTCA, TO OFH JO0JXHL COBNA’ATh MeKAY coCoil. B uew omn-
GOYHOCTE [PHBEIEHAOrO PACCYKICHHA?

464. UYemy papHa tenaceMkocTe Cp BeillecTBa B IBYXdasaoM
COCTOAKHH, H3o0paxaedoM TOUKOH mox kKpEBok ALKGB
{puc. 27)?

465. Haftu pacmnperesiCcHHE ILTOTHOCTH B NOJe CHIE! THRXKe-
CTH (PHIHIECKH OXHOPOIHOIO BEINECTBA, NOTIHHAIOIOETOCA Y PaB-
nenmo Ban-nep-Baafbca, B OKPECTHOCTH KPHTHUECKOH TOUKH.

466. Kax eocpeute yraszl A. . Croaeros {1892 r.), ars
NMPHBEICHHA AHHEIKOCTH, 3AKJOUEHHOR B JaHEBIA o0DEM, B KpH-
THUCCKOE COCTOSITHE JOIKHO OBITH B3ATO BIOJAHE ONDEEICHACE
Konpyecteo ee. Paccvorperb caeayowHit npamep. Cocyn,
obbev xoropero V,—15 om3, Joinked OBThH HANOJIHEH BoACH
np¥ TeMneparype ;=18 °C, ¢ Takum pacueron, ¥ToON NPKH Ka-
rpepaiiiy e¢ B JIalNoM cocvie {DEeJIBapHTENALHO OTKAYAHHOM
H 33MafHHOM) JI0 KPHTHUYECKOH TeMIIEPaTypH B HCM YCTAROBH-
A0ChH KPHTHYECKOE JaBaeHHe. B Mpeiiiod0KeRdd, YTO B0a HoM-
UHHAETCS VPABHERHIO cocTofARMs Bamr-aep-Baanbca, nafitw,
Rako# o0beM BOK foxed OMTL HANMHT B COCYAR, €can RaBecy-
HO, YTO KPWTHUECKAs TeMueparypa BoAH f,,=374 °C, RpATH-
uecKoe Lasiaexue P, =2035,5 aT™M, OTHOCHT@TLHAS MOTEKYAAD-
Hafd Macca w=18, niorsocte npd 18°C pasHa o—! ricom.

467, Ilouemy B W3BECTHHIZ AeMOHCTPAUHOHHHX QNbITAX C
HArpeBaHHeM JKHJKOCTEH b 3anadHHWX aMilyjax ;11a npiseie-
HHA STHX XKHAKOCTEH B KPHTHUECKOE COCTOAHHE He TpefyercH
3AHOHATE aMiyily CTPOro ONPEAe/eHENM KOJNHIECTROM HHJ-
KOCTH {(CM. DpeIpiRyluiyio 3a8aqy)? MeHHCK Mexay KHIKoH
napooOpasHoil da3aMH DpH HalrpeBaHHH HCHe3aeT, a NPH OX-
JOKICHHY NMOARTHETCST BHORL B MDEAETAX aMNy,1H, A3XE oCTH
5TO YCJOBHC HE BRITQIHEHD,

488. PaccmaTpuBasd yISTBEHYI0 TEMJIOTY HCOapeHHA § HaEK
padoTy, 2ATPAGHBAEMYIO HA lipeoio.aedHe BUYTPeHHETO Zas-
nerud P, HaATH 3aBHCHMOCTb MeXAY £;, ¢ H ILTOTHOCTHIO KW
KOoCTH (1. CHuTaTh, HTO XKHAKOCTL MOATHHAETCA YRaBHEHHIO
BaH-1ep-bBaannca,

469. jloxa3arb, 4ro TeIUIOEMKOCTh (Uy Taiza, MoAgHHAlome-
rocs ypaereHHio Bau-nep-Baaaeca, He 3aBHCHT oT olibeéMa, a
ABJIAETCH (PYHENKEH TONLKO TempepaTypel. HakmH BHpakenwe
119 BHyTpeHReR 3HeprHW rasa Ban-aep-Baanwca, TenaoeM-
KOCTb KOTOPOTO HC 3aBHCHT OT TéMnepaTypH. {CM. 3ajagu 175,
179.)
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470. Buuicunp BHYTPeHHIOQ sHeprui rasa Ban-ep-Ba-
anLta Kak 1elL1oTy, coobleHHYK ra3y NpH HarpPeBaHHH NDH
MOCTOSTHHOM 05BCME, 33 BHUeToM pafoTH, NPGH3BEIEHHOH Ta
30M NPH H3OTCPMHYECKOM paciunpenut. 1IpH 3TOM HAC yUuecTh,
gT0 NPH H30TEPMHYECKOM DHCLUHPEHHH ras, KpOMe BHEUIHeH
paGoThl, TPGH3BOIHT PA0OTY [POTHR BHYPENHErO AGHBIEHHA.
B gem HEAOCTATOK 3TOTQ CMOCoGa MO CPABHENHIO C TEPMOIHHAMH-
gecKHM Crocof00M npexsiayweH 3a5a4ne?

471. Moap asora paclppsercd B NYCTOTY OT HavyaJLIOroc
ofweMa 1 a1 a0 goneuntoro 10 a. Haittn nonuxenue Temncpa-
TYpL AT LPH TEKOM NIpOUecce, eC.H NOCTOSHEAS 4 B ypanile-
npu Bau-nep-Baanpea 119 azora pasAa 1,35 -10% arM cu®/xvoab’.

472. JBa cocyna ¢ ofLeMaMd Vi # V', coerHIleHnl TPYOKOH
¢ kpanoM. B kaxaom H3 11HX NpM 33KPHTOM KPaHE HAXONHTCH
no ONHOMY MOAD OOROTG MW TOTO e raia, noguHHANIRCTOCH
ypaaHenvo Bau-nep-Baatbca, o OTKPHTHA KpaHa Temncpa-
Tvpa rasa B o6OMX cocylax Omsa OIHiiakoBa K paBRa 1. Ha-
IPEETCH WM OXJAIHTCH ras, eCIH OTKPHTH KpaH? Ha cKonmbKo
[IPK 3TOM HAMEHHTCH TEMNEpaTypa raza? OUpenenuTh faB1eHHe
ra3a HocTe OTKPHTHS kKpaHa, CTeHKH cocyAa H CO&IMHAILLCH
HX TPYGKH CUHTATh ADHAGATHYECKEMH, & TEN/I0EMKOCTb (-
HEe 3aBUCAINEH OT TeMMnepaTypHl.

473. HBa 6ananoHa ¢ ofnemamt Vi=V,=V=1 a1 coeanne-
HI TPYOKoH ¢ Kpanod. B ofneMe V), Eaxoaurcd BO3AYX HOJA
aTMocthepRHM 1aBTeHHEM, a ofbeM 1V, 0TKauaH 10 IPeAeTbHOrO
BakyyMa. CudTas, 9TO BO3IYX NOAUHHSAECTCA ypaBueHui0 Ba-
nep-Baanbea, a cTeHKH OATT0HOB M TPYSKH aInadaTHYECKHE,
ONpPEeleTHTh, HA CEOJBKO HAMEHUTCHA TeMneparypa rasa Iocae
OTKpHTHA Kpana. HauagwHasg Temueparypa 7=290 K, RIx
soaayxa a—=1,39-10% aTm -cM8/MOTIL?,

474. Asor 1TpA KpHTHWecKok Temmeparype 7.,=147 C
uMeeT KpHTHueckufi obvem V,,=0,12 a/mosie. Cawrad, uro
a30T DOAUEAAETcA ypaBHenHIO DBa-fep-Baatnca, HakTH 1IO-
HHXKENHEe TeunepaTypel 7 © 430Ta HPH pPacliNPEeHHH B MyCTOTY
oT obnema v,=>5 1 10 olLema v,=50 .

475. Kaxoe KONHIECTBO TeNJ1a HAJA0 NOABECTA K OJHOMY MO-
mo taza Bau-xep-Baaawca, yToGbl NPH pachIMpeHHH B IYCTOLY
ot obbema Vy fo ofvewa Vy ero TeMneparypa He HIMEHHIZCD?

476. Kaxoe XQInyecTBo TeNMa HAL0 IOABECTH K OAHOMY
Mo/ raza Bam-pep-Baanbca, uto0p npHl paclIHpeHHHE B Y-
crory or obrema V¥, 10 obbema V, ero JaeaeHne ocradaocs no-
CTOSTHHLIM W paBEEM F?

477. HalTh BupakenHe ANA YISTBEOA TENVOTH HCRape-
HHA MO XHIKOCTH NPH TMOCTORHHOW Temmepatype 1 IO
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NABAEHHEM e€ HACKUIENHOTO Napa B TPEANION0XKEHHH, YTO Y¥Pap-
HEBHEM COCTOSHHA XKHAKOCTH M 8@ napa HBJAAeTcH YpaBHEHHE
Barr-nep-Baaabca, Caurate H3IBECTHHMH TeMIEDATYDY T H MO-
IaApHe 06BeMB XHIKOCTH V. W ee HACHIUSHHOIO napa ¥,
NpH $TOH TeMmneparype.

478. Hafitw Cp—C, aan Moas rtasa Ban-aep-Baaanca.

479. Haitv sHpamenne A5 BHTPONHMH v Mo.elt Tasa Ban-
nep-Baaanca.

480, Haftu ypaBHeHMe NOIHTpOUR! 178 Taza Ban-gep-Ba-
anLCa, CYuTasi, 970 €Fo TeIJ0eMKOcThE (& He 3aBHCHT OT TeMne-
DATYPHI.

481, Tlokasars, YT0 B KPHTHUECKOH TOUKE A78 THOOOT0 De-
wecTra pasHocTh Cp—-Cy, a TakKe TennoemxocTs Cp ofpauia-
IOTCH B GeCKOReYHOKCTE.

482, IlokasaTe HenocpeICTHEHHNM JeTAABHLIM pPacYeToM,
gTo K. 11, A. irKaa KapHo Re 34BHCHT OT NapaMerpoB rasa
Ban-nep-Baannca, HCROAL3yeMOro B KagecTbe padoyero Te,1a B
STOM [HKJIe. BHyTpeRusA 5HEPrHA mo.Jd rasa Bax-nep-Baan-
ca N3eTCH BhIPAXKEHHEM

U~=F(T)—»

rie OYHKIHA [ (T) 8aBHCHT TOJBKO OT TeMnepatyphl. (B npen-
1aTAEMOM pacyere 3Ty QOpPMyAy B6ecCMBICAEHHO PacCMaTPHBaTh
KaK TepMOJIHHAMHYECKYHO, INOCKONBKY TEepMOAHHAMHYECKHH
ELIROJ], €€ NQ CYLIECTBY HCHOAb3YeT TeopeMy KapHo o He3aBHCH-
MOCTH K. M. A. uuXna KapHo or pona pafouero Beuiecrsa.
IlpeyaraeMeit pacyeT HMEET CMBICT, €CJIH BRpaxenHe Aaa U
060CHOBAKO KAK-TG HHage, HANPHMep, SMNHPHYecKH H,IH Mone-
KYJIAPHO KHACTHUECKH.)

483. TloayuuTh Popmy.Iy ANS HIMEHENHA TCMOEPATY DA rasa
B audupepeniinaapior pderte dxoyna — Tomcona, npexno-
aaras, gro Tas NONUHHAETCHA YPaBHEHHIO COCTosHUA BaH-pep-
Baagpca. (CM. pelleHHe 3anau 252.)

484, PaccmoTpeTh npeaenbblit cayvail dopmyant (483.1),
NPEANOIAras ra3 HaCTONLKG PaspemeHHHM, 9T0 KBajJpaTaMH H
BRHICOIKMH CTENelAMd TONPAaBOK 4 H b MOMHO lipeHelpeds.
IToraaarTs, 4TO NpH TEMMepaTypax BHILIE TAK HABIBAEMOH TeMne-
paTyphl HIRepcHH Ty, Anddepednnansuoro adpexra Ixoy-
as — ToumcoHa ras upd JApocceTHpoBaHHH OyAeT HarpeBaTh-
cs, @ DNPU TEMNCPATYPAX HHAKE TeMmlleDaTyphi HHBEPCHH —
oxJaxaarbes. [lolyaute Bhpaxenwe gas 7., ® yCTaHo-
BHTb CBA3b  STOH TEMOEPATYPH ¢ KPHTHYECKOH TCMIEpary-
poft T,..
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485. TlokazaTh, wTO ras, NONYHHMOWHACS YPABHEHHO
Bay-gep-Baaarca, ¢ a=0 5 onute Hxoyas - - ToMcoHa Bceraa
Harpesaerca. OpeledauTs NOBMUEHHe TEMICPATYPH NpH pac-
HIMPEHHH .

486. IlokasaTh, uwTo ra3, mnNoIuHHRIOWHACT YPABACHHIO
Ban-aep-Baaaesca, ¢ 5—0 B onate J:xoyas — ToMCOHA Beeria
oxaaxaaercs. OnpeneuTh NOHHXKeHUE TEMIEPATYPH NIPR pac-
IMTHPEHHH.

487. llpw Kakoft revneparype T reaui B ontre Dkoyas —
Tomcona nauder OXaaXJIaThCA, €CJIH HSBECTHO, UTO KpPHTHLE-
CKad Temneparypa reans T, =5,1 K? CauraTs, uto coCTOSHRUE
TeINs ONHCHIBAETCH ypaBHeHHem Bau-nep-Baanwca.

488, HaHTtu TeMueparypn unsepcuu T,., IHddepedunais-
Horo xpdekta lKoyas — ToMmcoHa AR pa3peKenHilx BOJD-
poia, BO3HVXA H YTAEKHGIOTH B NPEINTOVIOKEHHH, 9TO 3TH Ta3hH
MOATHHAIOTCA ypaBHeHHK Bad - gep-Baanwca, OnpeneuTh Tak-
e HaMmelicH{ie TeMiieparypol AT B onbiTe Txoyns — TomcoHa ¢
ITHMKE rasavy, ecin T=300 K, a mapsnenie HOHHXKAeTcq Ha
|AP|=0,1 arm. [Mocrosnhnte Bau-nep-Baalbca yKa3aHHBIX
rasop npuBeledbl B YCJIORHY 3afaus 495 (Ans Bo3dyXa a H &
B3IATh TAKHWH &e, KaK 114 a3gra)l.

489. Ilpennonaras, 4To ra3s NojuxHAeTCca YPaBHEHUK» BaH-
aep-Baansca, HaHTH ypaRHeCHHe KPHBOH HHBEPCHH, T. €. Ta-
KOR KPHBOHA B n.aockocTd ¥V, T, npw nepexone uepes KoTopyw
sdpexT [IMovaia — Tomcoua MERseT 3HaK.

490. To ke 178 ra3a, NOTIHHAOUIETOCA YPABHEHHIO COCTOMA-
Hus JuTepydun.

491. T'a3wt B8 sanage 488 B HAYAJIbHOM COCTOAHMH OBLNH
CHABHO CXAaTHl 10 MoaapHux obvemoB V=100 cm3, a 3atev B
npottecce [Ixoy.18 — TowcoHa paclUHPHJIHCE B0 aTMochepHo-
ro gas.genus. llpenmoaaras, 9Te rashl NOIYMHAKTCA Ypas-
vendw BaH-nep-Baanbca, HaWTH H3MeHEHRe TeMnepaTypll
AT =T'—T B TakoM Ipouecce.

[ilppveuanue. [lpy cT04b CHABHOM CHKATHH HEAL3A
noab30Barbef dopmynol xasd AuddepenunansHoro dbjexra
Jxoyns — Toucora. [Ipe aTMocdhepHOM AaB/lelHH Fa3KH Mo-
I'YT CUMTATHCH HAEAMbHEIMH.

492. PacumpeHHe raza B nponecce Ixoyns — Tomcona
NPOHIBOIHTCS OT NavaJdbHOTO COCTOSHKA T, V 10 cHnLmo pas-
PEMEHHOTO COCTOMHHA, B KOTOPOM ra3 MOMKeT cYHTAThch Hie-
aqbHLM. EcH HaganbHOE COCTCAHHME Ta3a H300pamaTh na
auarpamme T, V|, To HA 118K MOXHO HAaYepTHTh KPHBYIO, KQTO-
pad BemuT naockocts T, ¥V Ha Ape 06MacTH: TOUKAM OAROH 00-
nacTh coorBetcTByeT AT« 0 (ras ox/iaxiaerca}, & Apyro#

85



AT >0 (raz nmarpeeaercs). 312 KpWBas HAa3MBEETCA KPHBOH
HHBEPCHM HuTerpaiankore sfdexrta dxoyan — Tomcona. Haii-
TH €& ypaBHeHNHe H HAUEPTHTL KPHBEIE HHBERCHH 1714 a3ora,
BOAODPOJA H restds B [PEAMOJOKEHH!, ITO 3TH Tas’k NMoJ4HHA-
ioTest ypaeHenniro Bak-gep-Baaanca.

493. TennoM30iHPOBAHHEIA COCY ] HATIOTHEH ra3000pasHbM
rexacM npi temnepatype To—=10 K (puiile KpHTHYECKOH TOu-
kn). [a3 menTenHo BHTEKAET uepes Kauf IAPHYID TPYOKY 10
TeX Nop, NOKA JaBIelHe B cocyie He CTaHeT pasHnM Py=1 atw,
a temnepatypa 7,—4,2 K (Touka KHIIEHHA Tesida npy HOpMaih-
HOM Japnenun). HafiTh nmawansHoe 1aBileHHe rasa B cocyle P,
&CJ1H B KOHUE NPoUecea Ccocyl 0Kasancd NMOJAHOCTRY 3aNCHEH-
HEIM JKHLIKRAM renneM. Mo, 19pEan TenIoTa HellapeHus redins npi
1,2 K pasva g=20 KaajMonb. ['a3000pas3nbiil FeTHN CYHTATH
HAea bHEIM Ta30M.

§ 8, losepxHocTHOR HATAKEHHE

494, [Inn onpeneneliAd NOBEPXHOCTHOTO HATHKEHHS BOIH
B3PENIHERIOT KAILTH, OTPHRIBAIOIIAECH OT KaNHANAPa, H H3MepH-
0T TuaMdeTp d WweldKH KAIVIH B MOMEHT OTpaBa. (OKa3anoch, 1To
wacca 318 Kanedb sofw pasHa 51, 8 d=0,7 M. HadfTH no-
BEPXHOCTHOE AATSIAEHNE BOJIH.

495. BepTHKafMbHAA KanWIAAPHAHA CTEKAAHHAN TpyOKa
noABEIIeHa K KOPOMHCAY BecoB H VPaBHOBemeHa MMpAMH. Yro
FIpOH30RAET C BECAMH, C/TH NOA KANTHTTAPH YIO TPYVOKY OCTOPOH-
HO NOINECTH COCYR C ROJOE TaK, 10O KOHYAK Kanu11s8pa Koc-
HYJICH €@ TIOBeDXHOCTH?

496, Kax BEJIHKO TIOBEDXHOCTUHOR HATHNKeHHE 0 XIIKOCTH,
eCJIH MEeT/JIR K3 Pe3RHOBOID 1UNYPA LAHHOR ! ¢ IDNepeyHHM ce-
yeHueM S, HONOXKEHAAA HA MIEHKY 3TOH XHIKOCTH, PacTAHy-
JaCh B OKPVIKHOCTD pajHvca R mocae Toro, Kak mredka Ouiaa
NPGKOJIOTa BAYTPY NETVIH? CuHTATL, UTO NPH MAIHX DACTHA-
AKEHMAX OA5 pesHHU cnpasen1uB 3akol I'yka 4 Moxyab Kura
3eSHIIRl paBeH £,

497, Kanas nHecxuMaeMoli XKUIKOCTH CORepILaeT MYJnCa-
HHOHHBE KO,7eDaHtA, CTAHOBACH NOCICI0BATEIRHO BHTARYTOH,
chepHYeCKol, CIMTIOCHYTOR, cepHTecKoi, cHOB2Z BHITAHYTOI
i#T. 1. Kak 2aBAcuT nepuo sTux nynecauuit T or nrotHOCTH P,
TOBEPXHOCTHOTD HATAMNEHHA ¢ H pajuyCca KamiH r?

498, CTpys KHAKOCTH BLITEKaeT 9epe3 TrOpH30NTEIBHYIO
TpyOKY B Gokopoll cTeHKe cocyia (puc. 29). IlonepeuHoe ce-
qeHe TPYOKU umeeT QOpMY 3A7H0CA, BHTAHYTOIO B FOPH3CH-
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TasbHOM HanpaBicHHH. Cipyd npunvqaer (opMy uens,
3penTh KOTOpPOi! MONepeMedio TO BRTHNYTH, TO CTIKCHYTH ©
rOpPH3ONTANLHOM Hatpasnesnil, OObACHKTL ABAenue. Kak 3a-
BUCHT [1H)1a 3BeHA [ B Ha9a bHOHA 4acTIl CTPYH OT MJIOTHOCTH
KIIKOCTI! p, MOBEPXHOCTHUIG TIATAKEHNHA ©, PACCTOAHNA fi
OT OCHOBAHIA TPYOKH A0 VPOBHA MHAKOCTH W VCKOPEHHA CBG-
00IHOrO N2, CHHS &, eCaH L

ceucHie TPYOKH OCTaeTcs T -
eHaMeHHLIM? Pagelt  ue - T
NoMb30BAT  CMNIHCAHHOE  AR-
NeHKe JIIH CpaBHEHHA [10-
LOeDXHOCTHLIX — HATAKEHHHA N
pe3dHYEMX  KHIKOCTEN. .

499, PaccMoTpeB UHKN e —
Kaprao 114 nJIeHKH K- — -
KOUTH B OpeinofoiKenHH,
TTO TOMICPATYpPH Harpesa- PHc. 29.

TCIH M XONOAHJIBHNIKE Oec-

KOTIeusio MAd0 OTJHYaolca JAPYT OT Jpyra, # HPHMCHHEB K
aTcvy HHLKAY Teopemy Kapno, HaliTH NpPOH3BOARYIO NOBEPX-
HOCTHOFQ HATSIPKCHHSt G XHIKOCTH No Temneparype T,

500, Hafith Bwmpaxenit¢ 178 BHYTPEeHHeH 3HEPTHH
MIeHKH,

501, OnpeseiuTh N3VENCHHE TEMIEPATYDPL! ILTEHKH TpH
47112631 HgeCKoM PacliHpEHHH.

502. MpLIbRaA NJEeHKa HMEeT TOoAWHHY A=10"? MM
teunepatypy 7 =300 K. BuuHcAnTs UOHHKeHUE TEMRIepary-
Ph 3TON LIEHKH, eClH €8 PACTANYThL a1Ha6aTHUECKH HACTONBKO,
yTods! macllah ILIeHKH YyIsowdack. [JoBepxnocTnoe HaTsaxe-
Hue MHJBHOrO pacTBopa yOupaer Ha 0,15 puuj/cM npy noBHIie-
HuH Teuneparypu Ha | K.

503. B cocyae ¢ 3agHaG4THYECKHMH CTCHKAMH H3XOAHTCH
MBLIBHEH NY3EIPh paTiyca 7—5 oM. Obuwee KoaMIecTBO BO3ny-
Xa b cocyne H B nyaupe v=0_0,1moas, ero remneparypa T =290 K
(npexnosiaraercs, YTo Olla GIHHAKOBA BHYTPH U BiE MYSHPA).
Ilpy »TOH  TewiepaType  MOBEPXHOCTHOE HATAMeNle
a—70 au”/cM, dofdT =—0,15 1un/{em-K). Kax HaMmeHuTcH
TCMIIEDATYPa BO3MiXd4 B COCY1e, €CMH Ny3upb JOIHHEeT?
TennmoeMKkocThio 06pA30BARNIKHXCA KaNelek npenebpeyb.

504. Tloxazare, 910 BOMH3H abCOAIOTHOTO HYVASA NOBEPXHO-
CTHOE HATHXKEHHE AHHAKOCTH NepecTaeT 3daBHCEThL OT TEMIIEpd-
Ty pW, T. &.

. do
lim == =10,
T =1 df



(KoHKpeTHO peub MOXMET HATH TOJBKO 0 I'&/IHH — €1HHCTBEN
HOM BeiNecTBe, OCTAMNIIEMCA XHARKHM TNpH abCoJIOTHCM Hy.e
TEMIEPaTypH.)

505. UeMy paBHO KanWJNAPAOe naBdeHHe £ B KalielbKe
pTYTH ¢ adamerpom d=] MKW [IpR Temneparype 16°C, ecau
NOBEP XIIOCTHOE HATKCHHE PTYTH NPH STOH TeMiHepatype 0=
=487 nunfcm?

506. Uesmy pasHo A06aBoyHOe 1aBJente P BHYTPH MBUIBHO-
ro nyswps ¢ adamerpoyd d =0,8 M, €Cid NOBEPXHOCTHOE HATH-
KeHHe MLITBHOA BOIH 0 =4{) AHH/CM?

507. B ame cocyja wmeercs Tpeitiia nmpunoi ¢=0,02 um.
o Kako# BHICOTH /i MOKHO NAJHTE PTYTh B COCY, YTOOM OHa
eme He BHTeKaJa vepes TpewHHy? Il1oTHoCTE pTYTR p=
=13,6 rfecm®. TosepxHocTioe Hataxende (npn 15°C) o=
=487 AunfcM.

508. Onenuth MakKCHMAMbHOE XKOJIHYECTBO BOAH, KOTOpoe
MOKIO 11AJHTh B pelieTo ¢ [apadHHHPOBAIIILM JTHOM JHAMETpa
D =20 cM, ecau nociiegHee ¢Jenalio H3 MeTAIIHYCCKOro JHCTA
C KPYTJLIMH OTBepCTHAMH guamerpa d=1 mu. [TopepxHocTHOE
HATAXKEHHE BOJR 0 —70 alH/cM. Kax 38BHCHT MaKCHMAamTbHOR
KOJMHYECTBO HAJAMBAEMOH XIJIKOCTH OT €€ [LIOTHOCTH?

509. CronbHK KUIKOCTH, NOMEWEHHHA B KOHHUECK Y0 TPYO-
Ky, caM jBHxerca K fonee Y3KOW 4acTH, KOrja OH CMAuHBaeT
CTeHKH TPpYOKH, H K §0J/1ée ILHPOKOH 9acTH, Koria He cMauuBsa-
eT. OOBSICHATE AB.IEHKE,

510. Ecnu B TpyfKe HaxoZHTCH DHI Ranedb (CTOGHKOB)
KaKoH-THOO KHAKOCTH, TO TpedyeTca 3HauUNTeILHOe JaBJeHle,
UToOB NPOABHHYTL HX BAOYIE TPYHKH, HE3aBHCHMO DT TOTO,
CMauyHBAIOT OMH CTEHKH TPYOKH ILIH He cMavudsator. Conpotus-
ACHHE CMAgHBAILKX KaNedh ene fonee yreadddpaeTcs, Korjla
KaHad TPYOKH FONepPCMCHKO CYXHBAETCH WU pacUIHPAETCH.
Flpr 3ToM kant# co0HPAOTCH B CYXEHHKX 9acTAX KaHaja.
O6bscHUTE ABJEIHE.

d11. Yrtolul CTPAXHYTH PTYTh B METHIHACKOM TepMOMETpE,
HYXXHO YcKopeHHe a~ ]0g. OueHHTb AHAMETD RNEPETSKKHR B
Kanuanape TepMoMerpa. [loBepXHocTHoeé HaTsKeHWe PTYTH
c—=490 awnfcd, AMHHA CTOAGIIKA PTYTH BHIUIE NEPETHHKKH
h~5 cM, INIOTHOCTL PTYTH p=13,6 r/eMme.

512. Ha ane npyaa r1yO6nHeofi A=2 M BHACASIOTCHA NY3HPE-
KH rasza ¢ anametpoM d,=0,05 M, Yemy 6yayT paBHL AHAMET-
prr d; 3THX NY3BIPLKOE, KOTA2 OMKY NOAHHMYTCR K NOBEPXHOCTH
poarl? [loRepXHOCTIIOE HATAMEHHC BOAR 0=73 AHH/CM.

513. Ha xaxyw seauuuHy AT TeMilepatypa Bo31yXa BEYT-
DH MBLTbHOIG Ny3HDHA LOJKHAE NMPeBRUNaTL TEMIIEPATYDY OKPY-
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Kaomero Bo3lyxa T, yTofn nysupb ctan mofHHMarbcs? Pa-
AHYC UY3HPR padell r, TOBEPXHOCTHOE HATSXKEHHE MbBIILHOI
IIeHKH 0. Maccodl NMIeHKH MOXHO NpeHe6peub. ¥YuecTs, 4TO
JaBJICHHC BO3AYXE BHYTDH NMy3bps ManaQ OT.IHYIETCH OT aTMOC-
PepHOTO NaBJAeHHA P

514. B nnannape ¢ noABIMKHHEM NOPIUIEM 33K.TIOYEH MBLTh-
HEIH AY3HLPL PaanyCa 7, HANOJHeRHRA Bo3ayxom. Baauane aas-
JACHHE BO3/¥Xa BHE Ny3npA DABHO aTMOCHEpHOMY ZaBJEHHIO
Py. MeaneHnnim BABHTaHeM MOPNIHA MBIABHBIHA OY3bIPH CHH-
MaKOT, TAK 9T0 pajHyc ero yMmMeHbwaercs Biasoe. OnpexeiuTh
JABACHHE HAPYKHOMO BO3AYXA B ILHIHEADE B 3TOT MOMEHT.

515. Ha ckonpko #3MeHHTCA no cpaBliesnio ¢ Cp MoAspRan
TEILTOEMKOCTL HACAABHOrO Tasa C, ecsH €ro Harperb BRYTpH
MBLTLHOFQ NY3LpA paiuyca r=| cM? [lopepxmocriioe HaTd-
KEHHC MBIABHONO PacTBopa ¢ —H( JHH/CM. 3aBHCHMOCTBIO O
OT Temileparyps: npexetpedn. Jasaekne BRe nysmps Py=1 atv.

a16. MRUILHHR nysHPb BHIYT 4epe3 UHJIHHIDHYECKYIO
TpYOKy C BHYTDEHHHM DalHycoM r==1 MM H L1EHOH /=10 cMm.
B TOT MOMEHT, KOTJ2 PagHyC My3HpA OOCTHTAeT 3HAUEHHA
Re—10 cyM, nepecTaidoT JyTb, K BO3LYX H3 Oy3bIPs HauHHAET
BHIXOJHTb yepes Tpy6ky. Hepea Kakoe BpeMs, HaUHHAH ¢ 370-
ro MOMEHTa, Ny3upb HeuesHeT? [IOBepXHOCTHOE HaTshKennie
MBLIBHOTO pacTeopa 0=00 IHH/cM, BSASKOCTH BO3AYXa 1=
=1,810"* aun-c/cM? MaMmeHeHnweM NJIOTHOCTH BO3JyXa 3a
BpemMd mpoilecca npeHedpeus,

ol7. B crenke (1iapoboro MELTBHOIO NY3LIPA CASTAA0 KPYT-
NOE OTBEPCTHE ¢ PATHYCOM &=] MM (TaKoe OTBepCTHe, AANpl-
MED, MOXKIIO NOVIVIHTH, NIOMECTHE Ha CTEHKY MY3LPpA NETEIbKY
H3 HUTH, d 3aTeM NPOTKHYB MBLIBHYIO N/JIEHKY BHYTPH 3TOH Ie-
TenbKi). HafATH Bpess, B TeUeHHEe KOTOPOIO BECh BO31YX BHIL-
HeT H3 NY3bLIPS, £CAH €r0 HauaAbHWHA paguyc 7,—=10 cM. Tewm-
MepaTypa BO3NYXa BHe K BHYTPH nvskps {=207C. llopepxno-
CTHOE HaTAMeHHe MbLLAOTO PacTBOpa MPH 3TOH Temneparype
o =50 aun/cm. AtmochepHoe AaBnenne P=760 MM pT. cT. Cpet-
HIOIO OTHOCHTETBHYIO MOACKY.IAPHYIO MAacCY BO3IyXa NPHIATL
paBaoH n=29. HIpu HcTeyeHHH qepe3 OTBEPCTHE BO3AVX pac-
CMATPHBATE KAK HASAJBIVIC HECOKHMIEMYID RHIKOCTD.

518. Kamas soget paeHOMEPHO NaJaeT B Bo3ayXe. Ha cxoan-
KO OTJHTAEeTCA pafHyC KPEBHIHB R, ee NopepXHOCTH B HHXHeil
TOUKE OT paguyca KPHBH3IUK R ; B Bep XHEH TOUKE, ©C/TH pACCTON-
HHE MeXKTy ITHMU Toukavi d=2 MN? [loBepXHocTHOE HaTHXKe-
Hie o=70 auBfcM.

519. BEYTpH MIATLHOTO NY3HPA PaJHYCA ry HAXDJANTCA BO3-
JyX (uieaJbHL# Ta3) MpH Temnepatype To H JaBiaeHud P,
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TToBepXHOCTHOE BaTsHXKEHHE MBUILHOTO PACTBOPA NPH STOH TeM-
nepaTypce PABNO O, ¥ A¢IBHAA TRILIOTY H30TePMHUECKOro ofpa-
30BAHKH ©THHBIE HOBEPXHOCTH MuLIBHOK IJIEHKH NP ToA Xe
TeMNeparype paena g, HaiTh itpousporsvio dr/dT (paanyca
nyaelpsa r no teMneparype T) 1aa 7 =T, HapyxHoe JaseHye
OCT3eTCA DOC10AHHbIM.

520. Hafity nosepxHOCTHOE HATAWEHNE G KAIKOCTH, €C/H
B Kanu/J1aape ¢ anamerpoM D —1 MM oHa nONIHMAeTCH 1138 BH-
cory =326 MM, [E10THOCTE MHAKOCTH p=1 rfcM®. Kpaeso#k
yTO/1 MelmicKa paBeH HYIW.

521. KaKoBa pasHOCTb YPOBHeH XKHAKOCTH B JBYX cooflla-
IDINAXCA KaNHAARpax ¢ JHaMeTpamH d; U d,? llorepxHocTHOE
MATHAEIIRE MUJIKOCTY paBuo 0. KpaeBrie YIVIN MEHHCKOB DAaB-
HB AV, [1A0THOCTE XMUIKOCTH pdBHE p.

§22. Hac¢KoabKO H3MeHHTCH Pa3HOCTh YpoBHEH ,—fi. BOAL
B ABYX COOBIAIIIHXCH KAaNHANAPAaX ¢ AHaMerpamy d; =0,1 mm
i de=0,3 v npa Harpesanry ot 20 10 70 °C, ecad nopepxHoCT-
HOE MATAXKEHHE BOAW AJA ITHX TEMNEPATYD PABHO COOTDET-
CcTBeHHO 73 H 64 AMH/cM?

323. BepTukaabHO pacnCAOKeHHHA CTEKJAAHHRN KanHa-
A9p BAMER { M paanyca r 3anasi ¢ Bepxsero Kopua. Ha rakyio
BHCOTY /1 NOAIHMETCA BOLA B KanWLAApe, eCTH ero IHKHHH
KOHeil DIPHBECTH B COfIPHKOCHOREeHHE ¢ HOBepXHOCThiO BOA?

524. la Karyw BHCQTY 2 NONHHMACTCH BOAA MEAKIY JBYMA
BEPTHKATLHEIMA CTEKIAHEEMH IIVIaCTHHKAMHE, YaCTHIHO NOrpy-
WeAHBMM B 3TV KUIKOCTh, €CId DACCTOMHUE MeXIV HHMH
d-=0,5 sM? Jas poaw =73 nus/cM. Kpaesof yroa 0 B stom
CJAYHae MOXKHO CEHTaTh pasHHM (°

025. slBe CTeKARHIBWE BEPTHKAJBHBIC ILTACTHHKH, MHOTPY-
MERHREIC YACTHUHO B 3KHIKOCTL, 00pa3ylor APYT ¢ ApYTOM O4YeH)
MAJHI IBYTPAHAKNHE Yrog &. HaATH BLICOTY NOARATHA XH IKOCTH
i1 KaK QYHKIHIO pacCTOMHNA x OT pcOpa ABYTPaHHOro ¥Yrja.

526. Kanas poast ¢ MaccoR m—0,1 r BBEAEHA MEXAY ABY-
MA MAGCKIMH H NAPaAJeIbHBIME MEXAY COOOH CTEKASHYEIMU
NIACTHHKAMH, CMAUHBAEMBIMH BOHOW, NTPHYEM Kpacsod yTox
0={0". Kag BeNHKA CHTA MPHTAKEHHA MEXKAY NI4CTHHKaMH F,
€C/H OHH AAXOAATCA APYT OT ApYVra Ha PacCcTORHMH d== 1074 cm?
IlosepxrocTnoe Harmxende poaw (npn 18°C) 0=73 nunsenm.

527. I'pams PTYTH LIOMEIEH MEHKAY ABYMA IIOCKHMH CTEK-
AAHHRIMH AJACTHHKaMH. Kakyio cuay F Hago OpHIOKHTB K
BepXHeH MJIACTHHKE, uToOBl pTYTeR TIPHEAAA GOPMY KpYrao#
AENETIKH OJHOPOINGH TOMNIHHLL U paadyca R=05 cM. ITosepx-
HocTHOE narsserne ptyTH {upH 153°C) =487 nun/cM, Kpaego#
VTOT MEXIY PTYThIO H CTeKnoM 0=40°,
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£28. C Kako#f cHIof F TPHTRTHBAKITCA ABE BEPTHKAJLAHE
H NapadieIbHBE CTeKIIHHLIC TTacTHHEH, YacTHYHO HOrpy-
ACHEME B BOAY T4k, HTO pPACCTOHHHE M2KITY HHMH  RaBHO
d=0,1 m? lHpuna nnactudgox {—15 oM, 0=73 aug/cM, 0=0",
BricoTa mAacTHHOK TAKOBa, WTO NMONHABLIAACH BOAZ HE JOXO-
AHT 10 HX BEPXHHX KpDaeB.

529. [lBe pepTHKAIbHbIe DapaLile]bHble IVTACTHHKH JacTHY-
HO POrPYKEHH B XKHIKOCTL. [loKazaTh, oTo Mexny wivn 6yaer
HabawIaThCH TMPHTAXKCHHE, KOrda ofe MJIACTHHKH JHOO Cva-
UHBAKTCA, JTHDO He CMATUBAIOTCH KHUIKOCTRIO, H OTTAIKHBAHHE,
KOT1a 0JHa [ TAacTHHKA CMauHBaeTed XKHIKOCTRI, a IpyTas ReT.

530. beckoreuno IMHHHAH NPAMOYIONLHAA ILTACTHEKA KAa-
JeTCH Ha I10BEPXHOCTE CMAuYHBAWLICH ee XKHIKOCTH, & 3areM
CJAeTKa NPHIOZHHMARTCH, YBJAEKAS 3a CoOOH HEKOTOPOe KONH-
YeCTBO KHAKOCTH {pue. 30). Haftu ypaBrHenue OGoKoBof no-
BEPXHOCTH 2KHIKOCTH, YCTAHABIAUBAIOUIEACH O BJIHAHHEM Ka-
MHTISPHBE CHA H CHIB THAKECTH.

831. OnpenesuTt B NpeARYINeH 33 a4e MAKCHMAABHO BO3-
MON(HYIO BBICOTY MOIHATHA MACTHIKA HAJ YPOBHEM KAAKOCTIH
A M TOJOIMHY NPHACAHATOrG cToafa XKHIKOCTH [ B Haubonee

vakom mecte MN (puc. 30) npu 3108 BHeoTe nojHaTHA. Haftr
TAKOKe CHAY I, KOTOPYI) HEeoOXOTHMO MPUIOKUTL K eMHHALE
JATHHLE AJIACTHHKH, 9TO0H OTOPRATh MOCISINION OT XUIKOCTH.
Bec enquuib IJIHHKE NJaCTHHKH PAaBeH g, €€ WHpHHA 4.

h32. beckoHeqo AJIHHHAR [IPAMOYIOJLHAA  TJ3CTHHKA
IMUPHHE @ NOJIOKeHa Ha MOBEPXHOCTL HECMAUHBANOLHR ee
HUAKOCTH € TIOBEPXHOCTHHM HaTsxeHAev o. [lIoTRoCTh Be-
IMECTBA MIACTHHEH (p GOAbLUE [AOTHOCTH KUAKOCTH p. HafTu
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MAKCHMAJBHYIO TOAHHY MAACTHHKH fi, TIDH KOTOPOH oHA eliie
e YTOHET.

533. OnpegeauTs caay F, HeofX0guMYIO 17187 OTPWIBA KPVI-
J0# HEBECOMOk IIFIACTUHKH paguyca r=38 cM, NOoJoXkeHHOR Ha
MOBEPXHOCTE BOAE, [TOBEDINOCTHOE HATAMEHHE BONH O=
=73 nud/cM. T11acTHHKA ¢MauuBaercd BOJOA.

534. Hafita BuicoTY NOJHATHA A WHAKOCTH ¥ BEPTHKAAbROH
OeCKOMeyHOH ITACTHHKH, CMAauHBaeMoH Xuakocteio. Kpaebof
yron pasen 0. (Cw. peureHue sagaur 530.) |

535. OnpeneanTs tavOuHY & PTYTHO JAYAHID Ha ITOCKOM
FrOPH3OHTAIbHOM cTekae. Tlonepeunne pasMepH JYKHIL Be-
JHKH N0 CPABHEHHIO ¢ ee T1y0xuoR. [Topep XHOCTHOR HaTAKEHHE
PTYTH Ha rpaHuye ¢ BozayxoM o =490 1HH/cM, KpaeBo# yroa Ha
crekne 6=140°. IlaoteocTs pryTH p—=13,6 rfcm®,

536. CranbHas HTOAKa (Tyulie, eCH ee pelBapHTeILHO 10-
KDBTb TOHKHM CN0eM NapadHlia) MOM¥eET [1J1aBATH HA TNOBEPXHO-
cTH Bonul (phc. 31). Halita paawyc Aronx r, LIAPHHY 3a30pa

D=MN mexny 60KOBHIMH NOBEPXHOCTAMH FKHUIKOCTH B HaAGO-
Jee Y3KOM MecTe, a Takke IJy6HHY norpysewusa A nas pas-
JAAUHBIX 3Hauenud yraa 0, ofpasyemoro obllied KacaTenndoh K
NOBEPXHOCTA HTOJKH H JRHAKOCTH ¢ TOPH3ORTAaNBHOH NAOCKO-
cThio. Ila0THOCTE cTamu py=7,8 r/cM®, TNOBEPXHOCTROE HATS-
xeHde BoAN 0=73 guu/cM. OnpenesiuTs MaKCHMAMBHLIE PajH-
vC HFOAKH, NP KOTOPOM OHA emme He yroHer. Hafitw makcw-
MaJBHO BO3MOXKHYIO NYOMHY NOrpYXEHHS H COOTBETCTB VIO HH
eff paguyc Hroaxu. IIpH pacgere ATONKY 3aMeHHTDH GeCKOHETHO
AJHEABM HHAHHAPOM.

537. Onpenenvuts POpMY MHIIBHOR NJEHKH, Kpasi KOTOPOH
3aKpeNJieHn Ha NMBYX OAHHAKOBHIX KOJbUaX paiuyca R, yaa-
JeHHHIX APYT OT ApYra Ha paccrosaute 2f. LIeHTPH KoJIel JexaT
Ha obweR npsaMoON, MEPNEEIHKYJADHOH K HX [IOCKOCTAM.
TI0CKOCTH  KoJiell He 3aTAHYTH IVIEHKAMH,
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538. Mexay apyma KpyriLIMH KOABUAMH OJHHAKOBOrO pa-
Anyca o0pa3oBatiack LHIHHAPHYECKAR MBLAbHAN 1I1€HKA, NPK-
geM OCHOBAHHH KOJNEH TAKXKe 3ATAHYTH MBLTLHEIMA [LTEHKAMH,
AMEIOKMH, KK JIETKO MoKazaTh, cdepudeckyio gopmy. Hafity
COOTHOILIGHHE MEXIY DajnuyCaMi LHJIHIApHUeCcKOA H cdepHuc-
CKOH wacTed ILIEHOK.

539. Peulutrk 3anayy 537 B NPeANOIOKEHKH, YTO HE TOJBKO
OOKOBas MNOBEPXHOCTH, HO H IIOCKOCTH KOJTell 3aTAHYTH MbLIb-
HEIMU MJeHKaMH.

540. B 3apaue 538 naBaense BO3AYXa BHYTPH BY3RPH CJEr-
Ka W3MEHACTCHA, BCICNCTBHE HMCro NpAMoJMHelHnle ofpa3yio-
{He THTHHIPHYCCKOH nosepXitocTH HckpHBAmorces. [lokasars,
4TO eC/IH HCKPHBJAEHHE MaJIo, TO 06pasyiouLas mpEMeT GopMy cH-
HYCOHAK, TIPHOEM €& mepHold OYAET paBeH HIHHE OKPYMXHOCTH
2nr ocHOBAHHA HEBO3MYINEHHOR LUHJIHBADHUECKOH TNJEHKH,
Iaab3ysch STHM pe3yabTaToM, JOKAa3aThk, 9TO NPH YBENHUeHHH
NaBJIenHs BO3LyXa BHYTDH MV3BPA, KOrja €ro JTHAA MEHbIe
nr, Ny3bipb OVAeT BRINYUHBATHCS, @ NPH YMEHLIWEHHH JaB.e-
HUA cy¥atbch. Ecan xe anvHa nyswipa Ovier Goabwe ar,
HOC MeHbIle 2 fir, TO YBeJHUEeHHE BHYTPEHHEro JaBNeHHs 3acTa-
BUT OOKOBYIO TMOBEPXHOCTHL MJISHKH CASTaThCd BOCHYTOH, 2
ymelbLlleHHe — BHNYKJI0K. {MOXI0 BOCIOIB30BETECA PE3YIb-
TATOM DELIEHHS NpeikjVILeR 3aJayH.)

§ 9. dazosne npeppaniensn, Pacteopu

541. B sakpunitoM cocyne npd 0°C HaxoautcA OJHH MOTb
(18 r) BogR. Kaxoe KOJHueCTBO Te€N/1a HANO 3aTPATHTH, YTOOL!
MOBBICHTE TeMnepatypy cHeTeMbl 2o 100°C y grofnl npH IToM
BCS BOJA TIPEBPATH/IACh B HACHINEKENH Nap. ¥ 1eTeHAT TEIL0TA
HenapeHHs BoIH TIPH 100 "C 1 MOCTOAINIOM JaBASHHH COCTABRNS -
er 939 Kaa/r, ¥npyrocTeio Hackmeunoro napa npk 0°C u Ten-
JOEMKOCTLIO CTEHOK cocyla npeHebpedb. Ilpenefpeun Takike
o0beoM BOALL N0 CpPaBUEAHIC ¢ OOLEMOM €€ HACHINEHHOro
napa.

542, Karyw pafory coBeplllaeT 3a oIME UHKA [234501
MainHHa KapHo, pafouuM TeIOM KOTOPOR HABMHBTCS OAHE MOJb
BOAH, HCTHTHBAIOWHE BO BPEMA paboOTH MANIHHE! Qd30BRE Mpe-
Bpalledda B NMap H obpatho (pue. 32)? Haotepmam 1234 u 56
COOTBETCTBYIOT TeMmepatypul T, =000 K u 7,373 K. Huxnsasn
uzorepmMa 56 (T,=373 K) ueanKom aexuT B Ay X¢a3non obna-
CTH BEIlleCTBA, TAK 9TO B 6 HMeeTCA TOJBKO XKHIKOCTL, 3 B & —
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70:bKo nap. Kpuseie 16 1 45 — azuaGathl. Y A&16HAR TELIOTE
nzpoubpasopannsa eogs 9==2,20 KSx/r (npr T=373 K).

Prc. 32.

543. Ha are cocvaa, 0OTKA9HBAEMOro jI0 BEICOKCOIO BAKYYMA,
HAMOPOMEH NACCKONAPAAAe bHWA CJAOH ABAa TOJUWMHOL [=
=7 WM, HHXHAS MOBEPXTNIOCTb KOTOPOTO NONAEDKHBACTCA (IPH
nocTostHHONA Temnepatype Iy, OnpeaesuTe 3Ty TEMTepaTypy,
ec/1H H3BECTHO, yTO NPH OTKAUKE COCYAa Ha BepXHeH NoBepxHO-
CTH .08 MbJA YCTanoBuaack TeMmepatypa = --H0"C. Tenno-
NPLBOAKOCTE Mha % =5,3 - 1079 Kan/{c e -°C). ¥lenphiasn ten-
noTa cyGauManuy apla ¢ —=B680 Kan/r. ¥ npyrocTe HachilLeHHO-
ro napa HagtbaoM npu {, = —50 °C B OTCYTCTBHE OTKAUKH paBHA
P=0,03 MM pr1. cT.

544, Hasith KosqupuiinenT ofbeMHOTO pacllHpeHHA o,
H3O0TEPMHUECK¥IO CIKMMAEMOCTh ¥, H TenaoemkocTh (, He-
OTHOPQAHOR DAaBHOBECHOM CHCTEME, COCTOAEH H3 KHAKOCTH
H ¢e HacHIIEHHOro napa.

545, PaccMmoTtpes HHKA KapHo 401A cHCTEME, COCTORILEH H3
KHAKOCTH H G HACWTIIEHHOTO 11apa, A NPHMEHHB K REMY TeopeMy
KapHo, BLPasHTe OPOH3BOIHYI0 JaBneHHA HACKIWEHROTD napa
no reMmneparype dP/dT depes yiefibHue oObeMbl TApa H XKHA-
KOCTH U, U, H YASABHYIO TCNAOTY Napoobpa3oBaHMA f.

546. Hafitu namenenne remneparypot AT naassieAns Joaa
MPAR TOBLMUEHHH gastedus HA AP =1 aT™. YieibANH obbew
Boas npH 0°C u,=1 cM¥r, vielpupfi ofbeM JAbla U, =
=1,091 oM8/r, yaedbHad TennoTa INapaeaua 161a ¢ =80 gan/r.
[To HafnenHOMY suayeHto AT paccynTaTh TPHEIHKEITHO TeM-
nepaTypy TPORTOA TOMKI BOMH.

047, PomOnueckas cepa npespaliaercs B MOHOK/AHHH VIO 1pY
{=96,5"C. Ilpy arMocthepHom JaB/ieHHH YHEAbHAA TEILIOTA
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npespatlcHus ¢-—2,2 kaa/r. CKagor VIeNBHOTO 05BeMA CepH
npy galonow arespavieiy Ar=0,014 cu3/r, Hafite cmeluenyea
AT ToUKI (JA30BCTG IICPEX01a CepH NPH HU3MEHCHHH JAABJEHHA
Ha AP—1 atm.

548, Hafitu I1aB/IeHHE [HACLINEHHOrO BOISHOrO mapa npi
trexnepatyvpe 1Ol C. Cyntark nap nieadLbBuM Trasom.

549. B saxpwiToM cocvie ¢ obnemoM V,—5 4 HaXoIATCH
I kv BO W npH Temmepatrvpe £=100-C, {lpocrpancrao Hag so-
ACH 3@HATO HACHIIEHHKWM BOAHHM MAPOM (BO3IYX BRIKAUYAH).
Hafirg yBeiHuetHne MACCH HACLUHEHHOTO Mapd Am [PH NOBM-
UIEHHH TEMITepaTypH CHCTeMu Ha AT =] K, ¥neapnad Tennora
uapoofpasopania §g=538 xaa/r.

¥Kxaszanue. Ilpi pacuerax nap CUWTATh HI€aJbHBM
rasoM. ¥J1eIbibiM 00beMOM BOAH NpeHedpeyb NO CPaBHEHHIO
C yIeJbHbM 0OBLeMOM Hapa.

350. Jlpu O07°C ynpyrocTs BoAsHOrO napa Hal JLIOM P, =
=4 58 MM pT. CT. ¥ 1eNBKAA TenroTa IaasAcHus abaa pH (0 °C
g, =80 gaa/r. Tenora uenapenus sogu mpy 0 °C g, =596 Kaa/r.
Hafith ynpyrocTts BOASHOTO Tapa Haa JbLIOM IIpH TEMTIepaType
f=—1°C,

55(. Hafttu yueisHyi0 Temaory HeMapeHus Gewm3ona g,
BOIM3H €ro TPOHHOH TOUKH, €CTH M3BECTHO, ITO NPH 3THX YC.I0-
BIX €ro yIelbHasA TelJoTa MAaB/IeHHH (=—=30,2 Kal/Tr, TeM-
nepatypa TPoHHOH Touky T =279 K, paBHoBecmoe AaBJeHHe
napa B Tpoiihon Touke P =36 MM PT. CT. H 2719 KPABOH BO3MOHKH
B TO# Xe Touke dP/dT=2,43 mm pr. ¢1/K. Cunrarh nap GeH-
3043 H1eAIbHLIM Fa3’oM.

552, YKevcHas KHGJIOTA NpH atMocepHoM 1aBaeliHd 1na-
BHTCS ITPH TeMueparype = 16,6 "C. Pa3sHoCTs yaenbHREX ofibe-
MOB KAJROH H TEepaoH das yreyenon kucaote Av=0,16 cm%/r.
Touka naBIeHust YKCYCHOE KHcaoThl cMellaercs Ha AT =1 K
NPH HAMCHEHHH JaBieHus Ha AP =41 am. Hafitn yaensryo
TEIJIOTY [LTAaBIeHHA ¢ YRCYCHOH KHCIOTHL

553, B crexviomwed rafniie npuReneéEM JasleRH# HACh-
IeHHWX [MapoB 430Ta PR TpeX TeMliepaTypax:

1, *C P, an pr. oY,
— 1495 233
- 193 74l
— 197 €57
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INoan3yAck wMH, BHYHCAHTE YASALAYW TEIJIOTY HCNMapedu:n
7 MURKOTO azora npH Temneparype {=—196"C. Canrars, uTo
ra300fpasHHi a30T BIVIOTh JO TeMREDaTYPH KOHZEHCALHEH ITOA-
UHHAETCA ypaBheruto KjanefipoHa. YLeJNbHHM OOheMOM XHI-
KOr0 430T4 o CPABAERHIO ¢ ra3cobpasHbM npeHedpevb,

554. Kycok Jb3a noMeres B agHabartdieckyio obOJOUKY
npe Temneparype 0°C W armochepHOM faBiaeHHH. Kak H3me-
HATCA TeMfiepaTypa JNbja, ecTd ero aaHabaTHYecKH CXaTh o
nanieHHa P =100 atm? Kakas noas qpfa Am/m npH 9T0M pac-
NIABHTCA? YaelbHHe ofbeMB BOZH ty,=1 cM®/F, Jbla U,—=
=1,09 cM¥/r. TemnoeMKoCTH BOAN # Jbja CBA3aHH COQTHOUIE-
Hiem ¢,2x0,6 .

585. Tlokaszars, U0 BOVIH3IR abCOMIOTHOMO HYJIST KacaTeaLaan
K KpHBo#l naapgenusi P =P (T) na auarpamme P, T cTaHoBwres

. . dP
ropusonTaseHod. Tounee, lim —==0. 3ro yTBEpXKNEHHE
T 0

CODARENAHED, KOTJa YASIpHBe O0BbeMB TBEDAOH H HIKOH
¢a3 paaiHudnLl. KOHKPETHG peub MOMXeT HATH O TelHu 1] —
eAHHCTBEHHOM BemecTBe, KOTOPOE MOMKET OCTABAThCH MHAKAM
BILIOTH A0 abcolioTiioro uyns tewmneparyp. (Cp. ¢ saja-
uenn H04.)

556, Kuesckui (pusHk M. I1. ApedapHyc noxasan, 970 IpH
KDHTHUECKOHR TeMIlepaType Ten/Jota HClapeHHd DaBHA Ry/io.
[TpoBEPHTE 3TC NOJOXKEHHE, MOJaL3YSACh VpaBHeHReM Kianeh-
pora — Khayauyca.

557. Kak nokazan . V1. Meuaeneen, moBepXHOCTHOE Ha-
TAIKCHHE XHAKOCTH NPR KPHTHYECKOH TeMIepaType paBHO HY-
. Kak MOXHO 3TO J0Ea3arh?

558, HaiiTu 3aBMCHMOCTE faBJends HAcHILEeHHOIQ Napa ot
TEMIIEPATYPH B CJASIYIOWHX YOPOI(AWMEX NPellToNOKEHHIX:
VASJIBHYIO TenioTy napoofpasoBaHHf ¢ CUMTATh HE 32BHCHA-
HeH OT TEMNEPaTYpPH; YASNLEHHA 00beM XHAKOCTH DpeRefpe-
HMHMO Man IO CPaBRENHIO C VASTbHHM OOLEMOM Napa; K
MUJIKOCTH [PHMEeRUMO YpaBHeRue cocTosxHA Kaane#dpona,
{(ITH YNpoINeH¥s JONYCTHME BAAJAH OT KPHTHUECKOH Temie-
paTypH, eCIH HETEPBAJ] H3MEReHHS TeMIepaTyp He CJHIIKOM
LIHPOK.)

559. BoiBecTH GopMYIY, BHPKAIOIYK 3aBHCHMOCTE Jas-
JCHUA HACHILEHHOTO Napa OT TEeMIEPaTYpH HpH CAeIYIONHX
npetnoloxKennsx: 1) nap nopuMHACTCH YpaBHEEWIO COCTOAHHA
Kaanefipona; 2) yienenas Terota HCMapeHHs § SBJAseTCA
JHHCAHOW (PvHKIHEHd TEMIEPATYPH, T, €. ¢g=g—aT; 3} yIens-
N OOBeM KHAKOCTH NpeHedpeHMO Mad To CPABHEHHI <
yAEIbHBIM 0O0BEMOM HACHIIEHHOTO Mapa.
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560. HaHATH noBRIUEAHE TeMOepaTypH KHIEHHS BOAN NMpH
YBETHUSHHH JABMEIHA €€ HACHIEHHOTO Napa Ha 0JHY H30LT0Y-
HYK aTMocepy BOAH3H TOUKH KHIIRHHA BOIN B HOPMaNbHEX
YCAOBHAX, & /1ebiladd TeIIOTa HCMAPEHRA BOJB B 3THX YCJO-
BHAX ¢=05Y kai/r.

561. Ha#tu yienpHufl o6veM Bo1sAOrO mapa v, apu 100 °C
H HODMAlIbHOM JaBJECIIHH, €CJH 3BECTHO, YTO NpPH JaBAeHHH
735,50 MM DPT. CT. TeMmnepaTypa KHUeHHA BoA paeEa 99,1°C.
Yaearnas Tennora napoofpasosanud npu 100 °C g=>539 kan/r.

562. B zakpoiToM cocyile npH TteMneparype [=20°C Ha-
XOOHTCA B/JAXKHKIA BO3LYX C OTHOCHTEBIOR BJAAXKHOCTBIO f=
=80%. Ha CcXOJIbKO rpallycoB HalQ NOHH3HTL TEMIEPATYPY
CTEHOK COoCyja, UTOOM Ha HHX Hadala BHUIAJATL pocal ¥ aeib-
Hag Tentora mapocOpasopaHHf Boiwl npu 20°C ¢=600 Kaa/T.
BonaHoH 1iap paccMarpHBaTh Kak Aeanbllnil ras,

563, B croeayiomeir tabanie npHBereHb 3HAYCHIA JEBJE-
HUA HACBUeHHHX NAPOB HaJ BOLNOH H JbJOM TPH TPEX TeMHe-
parypax:

t, °C £, WM pT. CT.

|

—10 1,950

e 0 4,579
0 1,579

Boxa 10 9. 209

Hermonb3aya 3TH JaHHHE, BHYHCIHTL YACABHYH TENNOTY 3a-
Mep3anHfa BOAR npH 0 °C.

064. B TOHKOCTEHHHHA METAANHUECKHR IUap pajdyca r=
= [0 cM, H3 KOTOPOIo BRIKAYAH BO31vX, Haxdra sona. Jlasnc-
HHE BO3;1YXa BHE Oiapa paBHO atdocthepHOMY. o kawofd Max-
CHMAJbHOHR TeMIepaTypPH MOWKIIO JIarpeTe BONLY, YTOOH CTEHKH
mapa He PA3QpBaJidCh, €CJAH NDPEJe1bHOE HATAMEHHE Ha Da3-
pHB, KOTOPOE GHH MOTYT BHAepxkarth, 0 =88 H/em., Koamuecr-
BO BOJW B lIape TAKOBO, YTO NPH 3TOH TeMIlepaType eile He Bed
ROa HCapAeTCs, 01HAKO o0beM BOK Mal [0 CPAaBHEHHIO ¢ 005-
eMOM [Tapa.

565. Ilo onHoA M3 TeopHH refizepH NpeacCTaBASIOT cofoi
OOBbLIHE TMOA3EMHEIC DPE3epBYaphl, HANOJHEHHHE TPYHRTOBOR
BOAOH H MpOrpepacMule NOA3ZEMHEM TEIJIOM. BHX0I H3 HAX Ha
MOBEPXHOCTL 3eMJAH OCYINECTR/AETCH Uepes3 y3KA# KaHan, Ko-
TOPHI B #CTIOKOHHAHH» IEPHOA NPAKTHYECKH IOJHOCTBLIO 3a-
nojaHex BoAoH, (CunTad, 49T0 €AKTHBHLIA: MEPHOJ HACTYIaer,

4  pipen. A. B. CEpyznua a7



KOrBa 33aKHNAaeT BOAa B NOM3EMAOM pesepryape, H 9T0 PO Bpe-
MH H3BepAeRHA redsepa Kanan NMPAKTHUYECKH 3aNOJTREH TONL-
KO NTapOM, KOTOPHA W BHOpacHBaeTcs HaPYHXY, CUSRAHTH, Ka-
KYI0 4aCTh BOJH TEPHET pe3epBYAp IeHaepa BO BpeM$ OXHOIO
uapepKeuua, [1y6HEa Kakanla, T. €. PAcCTOSHAE 0T TIOASEM-
HOTO PE3epByapa 30 NMoBepXHOCTH Jemud, A=50 M,

566, Onpesenutb yALJILEYIO TENIOEMKOCTh ¢ HACHINEHHOTC
Mapa, PACIHPAILIEroca (HIH CXEMAIOINETocs ) TAKKM ofpasom,
YTO BO BPEMR Npolecca OH BCe BPeMA OCTAETCS HACHIICHHEM.
[lpencOpeap yrenbHHIM 00BEMOM JKMAKOCTH 110 CPABHEHEID €
YACTLHEM 00beMOM ¢ HacHIMERHoro mapa. CUHTaTh, 9TO map
MOAYHARETCH YpaBHeHA cocToARHA Kaanefipona, I1ponasecty
YKCJIENANEA pacueT A BOAH NPH Temnepatype T=373 K, cun-
Tasf, 970 K BORAHOMY Tapy TPHMEAHMA RKNAacCHYEeCKAS TeopHA
TEICEMKOCTRE, YJeabHas TENAcra napoobpasoBaprs Jand
poaw npH 373 K pasra ¢=>539 ranT.

567, Pelrdth npeanl1ynlyio 3ajauy, 3Had yAJAbHYI0 Tenao-
TY HCIIAPeHHA ¢ U e TPOH3BOZH YO N0 Temneparype dg/dT, no
Be MPEeANOJaras, urto nap nojuyHHAercs ypaBHEHHIO COCTONHHSA
Knarefipona. Peayanrar cpaBHUTh ¢ npuOTHIKERROR GopMyrch

(567.1), Oas soaw npH =100 °C dg/dT=—0,64 xan/({r-K),
cr=1,01 ran(r-K).

568, Hacouuenuw# BOARROH nap npH TeMnepatype 7=
=300 K mnopbepraercs annabaTHYeCKOMY CKaTHIO H aliabaTh-
ueCKOMY paciiHpendlo. B KakoM H3 3THX NpoieccoB Nap mpee-
pamiaeTcs B HEHACHINEHHHHA M B KakoM B nepecHiel AT

569. OnpeaennTh M3MEHEHHE SHTPORMH CHCTEME, COCTORMEH

H3 BOJL K HachlIEHHOTO Bapa, MpH Nepexole e B AdCHINeHAHE

; nap. Haganoraa remneparypa

} cucTemu T, xonenHar T,. Ha-

qajlkHafd Macca napa m,, Ko-

HEUHad ;.  SABHCHMOCTLHD

VIEAbHOM TENAOTH Mapoohpaso-

BARHS BOAK § OT TeMIepaTypul

npeneGpeun. Ilap pacomarpu-
BaTh KAK HjeaAbHWA ras3.

570. Tpu ¢asm 1, 2, 3 uaxo-

, ARTCS B PABHOBECHH IPYT ¢ Y-

= TOM B TPOHHOR TOTKE {pHuc. I3).

Pue. 33 Ux vaenbhne ofbeMbl 8 Froii

TOYKe paBHH COOTBETCTEEHHO

t, Us, ¥Us. H}'E'I'h P,,= P (T), ngngs(ﬂ; P=1=P31(T] —

YPABHEHHA KPHBLIX paBHOBecHR Mexay azamn [H2 2mn3,3

a3

PrlT] £,,T)




u . [Jokasars, 910 B TPOHOM TOUKe HMEET MECTO COOTHOUIeRKe

dP,, . dp d P
(v, —1.) E‘TH — (Vs —0;) Lﬂfs + (vy—1) ‘Eﬁu =0,

571, Onpenenurs NpuliHKEHHO AaBAEHHE H TENTIEDATYPy
(no mrane LlenpcHa) B TpORHOA TOYKe BOIH, NOJB3YACH CJe-
AYIOIHMA Baranive, Japienna macumieHHOro napa Haj JKHA-
Ko# BogOf; P;=4,579 MM pT-cT. npy {=£,=0°C, P;=4,926 MM
pr.ct. 0pA f=1,=1"°C. ¥1e1snnidt o6beM Jb1a npu O °C H Hop-
MATLHOM aTMocdepHOM naBieBHH {P,=760 MM pr. CT.) ty=
=1,09] cM®'r, yaeqnHAHA ofbeM BOJZH NPH TeX Ke YOJAOBHAX
v;,= 1 cM¥T. ¥Yenbuas Tendora naasdeEua Jabla g— 80 Kaa/r,

572, Tevneparypa Boam B Tpofinoh Touke {-0,0075°C,
VACAbHAA TENJOTa NAABNEHHA JLXa NPH 2TOR TeMneparype
g::=80 kai/r. Yaenbuuit o0beM poIfHOro mWapa B TPOAHOM
rogke tty =206 000 cm*/T. Ilo cpaBHeRRIO ¢ HUM VASTBHNMHA 00be-
MaMH JIBI& 74 H BOAH ¥, MOXHO NpeHefpeub. Hto Oonblie —
JABJIeHHe HachMIeHHOTO Napa Hal BOJOR P, HJAH Hal JbJoM
P, npn Temneparype 0°C? Yemy paBna pazsocTb P—P,?

573. Crakan nanoiven Bonofi jo BwcoTH 10 em. Ha ame ero
AewaT KanHIAAPHHE TPYOKW, 3anasiHHble ¢ OTHOFO KOHHA H
sanosiHeHHBe BO31YX0M, Koraa Boja KHIIHT, Ha OTKPWTHX KOH-
Max KAamH/114pos oOPaayires ny3HpbKH Napa, NHaMeTp KoTo-
PHX B MOMeHT OTpHiBa pabeH 0,2 wwm, Yesmy parna reMneparypa
BOAH H@ JHe cOCYAa BO BpeMA KHIEHHR, eciH arMocdepioe
AaBjeHHe paBHo 760 wM prT.
ct.? IloBepxHocTHOE AATAXKEHHE
KANAMENR BOAN 57 AKA/CM, & Y-
PYTOCTh BOARNOro napa BOTH3A
100 °C Bospacraer Ha 2,7 cu prT.
€T. P MOBHILIEHKH TeEMNepa-
Typu na 1°C.

574. JlouycruM, 4To Xui- |
KOCTL B IHHPOKOM COCy e ¢ 11or- |
PYyKeHHOA B Hee KaUHIMAPHOH 5
TPYOKOR HAKPHTA KQJAM2KOM t
(pHCc. 34} K Bech nprbop nome- :
IieA B TEPMOCTAaT. B cOCTOAHHH | S
TEPMOHEEMHYECKOTC PABHOBE- —H— ;L
CHS BaB,ICHHE TIApPa BO BCEX TOY- —1
KaX BCRKOA TOpH30HTANLHOH Puc. 34
MAGCKOCTH OyleT OfHHM H TeM
xe. Hiraue no neficrsyeM Da3HOCTH J2BNEHUH BO3IHHKIO OH He-
NpepHBIOE ABAKEH € N1aDa, KOTOPbidd MOXKHO ObLAG OB BOCHONL-
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30BATRCA JAA NPCH3BOACTBA PaboTh C MOMOMIBI0 KAKOH-THOO
HAANEKALe YCTPOEHHOH NepHOTHYECKH ACACTBYIOICH MAILKHLE.
ra paGoTa HenpephBEO NPOH3BOAHJIack OH 3a CYeT Tenra, 3a-
HMCTEBOBaNBOrO or Tepmocrara. Ho rakod Kpyroeofi npouecc
NeBO3MOMEH, NOCKOJALKY OH NPCTHBOPEUHT BTODOMY Havany
TepMOAHHAMHKH, Mcexoms H3 3THX coobpaxenu#, B. Tomcon
nMoKa3aJd, UT0 JaBlenHe HACBIUEHHOID Mapa Haj BBUIVKIGH
NOBEPXHOCTBIO KHUIKOCTH JOJUKHO OriTh O0Jble, & Haj BOTRY-
TOH — MEHbIe, ueM HAR NJAOCKGH nosepxHocTblo. Tlogazarsn
S5T0 H BbIMHC/MHTH COOTBETCTBYIOUIGE H3MEHEHHE JaBJeHHA Ha-
CHINEHHOIO Mmapa. Paccmorpers ABa cayuas: 1) Koraa auamerp
Kannjaspa BeAYK, TaK YTQ NJOTHOCTL MAapa Ha NPOTAKEHHH
BLICOTH /A MEHAETCS HE3HAMHTENTBEQ; 2) KOrja AMaMeTp Kanu.is-
pa MaJ, TaK YT0 H3MEHEHHA INIOTHOCTH Mapa Ha NpPOTSKEHHH
BLICOTH A CPaBHHME ¢ caMOH IVIOTHOCTHIC. B 000HX ¢/1ydasx nA3-
MEHEHHHMH IIVIOTHOCTH XKMIKOCTH € BHCOTOH npeHefpeus.

575. BrluHCcAMTL [aBJeHHE HACHLILEHHOTO BOJAHOTO mapa
HajJ CPepHYECKOH NOBEPXHOCTBIO KalTH BOJAW € DajnycoM
1) r;=10"% cu (kamenbka TyMaHa), 2) r.=10"7 cM npu 20°C.
Ilpu Takofi TemMuoeparype paa Bonw o—=72,7 AMRAfcM, ©,_—
= 1,002 cm?/r, P,= 17,5 MM pT. CT.

576. HaBTH cranHoHapHRIA MOTOK Mapa oT ¢fepHuecKoH
KarnJH XHAKQGCTH PajHyCca @ B Ipollecce €€ HCNAPEHHA (diu
KOHAEHCALHH Napa va kamne). KosdpunuenT nuddysHH napos
JKHAKOCTH B Bosayxe pased D, mJoTHocTh nMapa Ha Go.buioM
PACCTOAHHI OT Kanad p_, NJAOTAOCTh HACHUUEHHOTO flapa pg.
HafTH Tak:xe NIOTHOCTL 1apa ¢ B 3aBUCHMOCTH OT PACCTONHESA 7
OT IEHTPA KalliH. 3aBHCKEMOCTL YAPYTOCTH HachlLeHHOTo napa
OT KPHBH3HH IOBEPXHOCTA MKHAKOCTH HE VYHTHBATD.

577, [loapavyace aHanGrHeR MeXAy YPAaBHEHHAMM CTANHO-
HapROK AHPDY34H H SMTEKTPOCTATHKH, HaBTH CTAOHOHADHWIH
MOTOK 11apa OT XKHAKCH KalaK NPoH3BoAsHoR opMbl. OcTaak-
HBe YCJOBHA COBIAJA0T C YCJIOBHAMHM NPCHBIAYLIEA 3a7auw.

578, Haftu BpeMst HcnapeHHA 1., BOAAHOH KanlH c Ha-
AaNLHEM PaJHVCOM & B BO3IYXe C OTHOCHTEAbHON BAAXKHOCTRIO
[ n Temneparypoii {=20"C. Pacemorpers jiBa cayuas: 1) f=
=40%, a=1 MM, 2) f==99%, a=1 mxm. ITpu {=20°C aapaenne
BacHUIEHMNX BORAAEHX napoB P,=17.0 mm pr. ¢r., D=
=0,22 cmt/e.

¥ Ka3aHue CUHTATh NPONECC HCMNaPElHA XalaM ¢Ta-
HHOHAPHbIM, JT0 ZONYCTHMO, €CIH [IOTHOCTb MAPA P, [Opas-
A0 MeHbIlle [IOTHOCTH MHIAKOCTH p,.

579. Hafiti Bpems HCAapeHHA T, CPEPHYIECKOR Kaiad
HMAAKOCTH pafuyca g B arMoopepe, HACHMECHHOH MapaMH 3Tok
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KHAKOCTH, YYHTHBAA 33BHCHMOCTE JABACIHA  HaChWERHOTo
napa 0T KPHBH3HBEL noBepXHOCTH. ITOBEPXHOCTHOE HATAXEHHE
KHAKOCTH (Bonn) o=73 gun/cm, temneparypa {=20°C, Pac-
CMOTPETD JB2 clyuan: 1) a=100 kM, 2) =1 mrm. (Cu. 3a-
jaqy 574.)

580. FlanTH 3aK0H H3MEHEHHT BO BPeMEHH pasMePOB BOJA-
HOE KaNAH, €C/AH B HeA PAacTBOPEHO #1 TPaMMOB NOBAapeHHOH
cony. Kanas HaxoAautca 8 aTMocthepe, HAChINEHEOR BOAAHBIMH
napam¥. [Ipetnionaraereq, yro pacteop pasGanmennsil,

581. Ha puc. 35 npeacrapnenn 188 coofialoniHxca cocyaa,
3allOJHEHHbBIe OTHCA H TOR xe KUZKOCTRW. lonmynpoHumasmasn
neperopogxa MN  csofomHO y
RPOMYCKAeT MOJEK YA Napa, HO  ——— o
He IpOTYCKAeT MOJIEKvAH Hel- A | flp+/as
TPANLHOrG Fa3a, HoOaRJieHHOro | [

K napy B ilpasoM cocyde. Ilop- I . ~ ]
meHb £ He T03BO/IAET HEATPATL- 4 == 4

o

HOMY a3y neperexkath H3 npa-
BOIO COCY1a B JeBHb. Bea cuce-

Tema TowMeuleHa B TepMocTar, |._ FI_*”E_ iz

TEMHEpaTypa KOTOpore noaaep- ¢
XKHUBRETCA NOCTOSHHOW, [IpHne-
HHB X TAKOH CHCTGME BTOpOE
HAYATO TEPMOIHIAMHKH, HAHTH ———
BAHSAHHE JABJICHHA HeHTpadh- Puc. 35,

HOTO TlAa3a HA AaB;eHHE Ha-

CHINEHHOrO Iapa JKHIKOCTH.

582. B uuaanipe noj nopodeM noMeieHa Boga, Hajy KoTo-
POH HaXOAHUTCHA CMech BO3JYXa H HACHIENHEX BOJAHKX NEPOB.
HayajibHoe DaBiaeHie Ha NOpPIIeHb PABHO aTMOCepHOMY (laTu).
3ateM Jas/ellHe Ha [OPLIEHL YBeJHIHBAWT B JBa pasa. Ha
CKOJIbKO 1IPOLEHTOB H3MEHHATCA AaBAEHAE HACHIUEHHOTO BOAR-
Horo mapa B nMaHHApe, ecin TemuepaTypa (T=300 K) coxpa-
HASTCA HEH3MEHHOH?

583. B TO.ICTOCTEHHOM 33aKPHTOM COCYIE IOMEHIEH KYCOK
NbAa, HAal KOTODHM HAXOAWTCH HaCHIUEGHHHH BOJAHOE map.
B cocyl MOKHO HarieTarth BO3AyX 10 BHICOKCrO gab/jeHHA. Ha
CKOALKO HAlZo NOBLICHTB HaBJAGHHE BO3AYXa B COCYAe, YTolul
JAaBAcHAe HAcHUIEHHOro Napa Haj AbfOM NOBHCHAOCKH A3 OAHH
npouent, ecau temueparypa (T==250 K) noanepxkusaercs
OCTOSKHOR? ¥ 1e16Hu 0GbeM Aba ty=1,1 cw¥/r.

584, Tlpu npoxoxkiedHy depes MeperpeTy KUiKoCTh HORA-
sylomel 9acTHIH B0k €€ TPACKTOpHH GOpasyoTcs MebiaH-
IHe NY3LPLEM f1apa. Te Ha Ny3LPHKOB, PAIHYC KOTOPHX GOJIE-
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[ie ¢<KPHTHIECKOTO PagHycas R, , OHCTPO RHPACTEIOT JO BHAH™
MHX Pa3MepOB, a HY3HPLKH MEHBLIHX PasMepOR 3axX/0NHBaRA-
cf CHIaMH NOBEPXROCTHOTO HaTAxenHud, Oupefenwts R, ans
angkore mpponana {C,H,), ecan B KaMepe oH HaXOHHTCH nOA
AaBneHneM P, =5 atu NpH TeMneparype 7 =328 K. Jarnenne
HACHIETHOT O napa IponaHa OpH ¥ToH TeMnepaType P, =10 aru,
NOBEPXBOCTHOS HATSXEHHe NponaHa o,=4,46 gHufcM.

o85. KpHBaa nnapaends reAnsa-3 NPOXOAYT 4Yepes TOUKY
T.=0,12 K, P,=31 aru. Ilpr KagoM JaBaeHdd P, SyAyT Ha-
XOJHThCA B PABHOBECHH TBepAAR M KuAKAA Paskl reads-3 npu
remneparype T,=0,42 K? Hafitn vpapheare KDHABOK NJasjne-
HHA PediHA-3 B epeMerdnX T, P B HHTEPBAIe MEXAY ITHNH TeN-
fleparypaMi. MossipHaa 3HTPONHA KHUAKOMO reyqusa-3 B pac-
CMATPpUBaeMOl 00NACTH TeMIrepaTvp ¥ JaBieHHA onpeRenaserca
BHpamkeHneN S, —RT/Q, rae R — rasosas MNOCTOAHH2A, a
6 —=0,46 K. Moaspaan sirponid TeepAoro relAs-3 He 3aBACHT
OT TeMnepaTvpul H paBHa S =R In 2, Pa3nocTs MOMApRHX
O0heMOB JKHIKOTO H TBEpPAOID reIHA-3 COUTATh NOCTOAHAOR M
nagHoA V, — V. .=1,20 cu® Ha#lTy Takxke ReNRuHHY H 3HaK
HOJIAPHOR TENJIOTH TVTABJEHHR § I8 Tednepatyp 7T H Ts.

586. [lpu Hekoropait TeMaeparype © npoucxoint Pasosnl
epexox, B Pe3avasTaTe KOTOPOT0 KPHCTAANHTECKAA pelleTKa u3
KyBduecKoH nNpeBpauiaercs B TeTParoHAJILBHYIO ¢ OCAME o
R e>a. OnicaTe Ka4eCTBeRHHD, KaK BeeT ceOs OTHOUICHKE oced
c/a ¢ naveneHnem TeMaepatypul 7 eOau3sH O npr ¢pasopux nepe-
xopax I-ro ¥ 2-ro poja.

587. [lpn dasoBwx nepexofax 2-r0 poJa HET HE CKauga
ofbeMa, HH CKagka 3HTponHd, T, e. AV=0 u AS=0 (K rakum
NEepexo;1aM OTHOCHTCH, HANDHMEp, NEPEXOA B Kede3e B JpPYIrHX
deppoMarieTikax M3 NapaMarHHTHOTO COCTUAHHS B Qeppo-
MarHHTHoe). [loKasars, 910 NMpH nepexofe 2-ro poja CKaukH
pasviHYHHX BeTATHH (0003HagaeMEie 3HAKOM A) ¥ 1IOBNETBOPHIOT
coDTHOMICRNAM Dpendecra, T, e.

8 (or)p s (), =0 F=irh(5F),=0

AG),~awa(F),=0 Fraal),=o

rae npowisoanue dP{dT n dV/dT GepyTcs BAOAR ARHHH Hépe-
X01a, Ha KoTopo#l nepemerpne P, V n T', moMAMO YpaBHeHHS
COCTOSIHHS, CBfI3aBH MeKAy cofofi eme 0QEHM COOTHOLIEBHENM.

588, B sazauax 133 ¥ 207 nafiney agnabaTHRECKUH TeMIle-
PatTyYpREHA TPafHERT BO3RYITHOR atMochepH, HaxoadleRcs B
TLIVIOBOM M MEXEHHYECKOM DABHOBECHH, (€3 YYeTa BiIaXHOCTH
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Boaayxa. HafiTH 3HadYeHHe afHabaTHUECKOro IrPajdenTa Temne-
paTyphi, YIHTHBA#A BhACReANe TENAOTH Dapoobpa30oBaHWA NPH
EOHAEHCAUHH BOJSHEX HAPOB [IPH 31Ha0ATHYECKOM OQHATHH
BRepX BIAXHOrQ Bo3nyxa. CyHTATh, YTO TEMTIEPATYPa BO3LYXA
SHAYUHTETHHO HHXKE TEMNEDATYDH KHNEHHA BONHI,

589. Ha puc. 36 npuBezeRa xpHUBasl pacTBOPHMOCTH eHoMa
B BOfte H BOAH B (Qenoqe. Kpupan MAKBN meiutT NHOCKOCTH
prcyYHKA HA NBe 00JacTH: Bepxiled of- Sonn
AACTA COOTBETCTBYET OxHOQasHoe, a W% -—
BHRHEH — aByxdasnoe coCTOSHHR Res [/
wected. lIorasaThk, 9T0 MACCH HKachi-
@eHHoro pacTBOpa deHoslla B BOAE My,
H BOAH B (peHOIE My CBA3ANEL COQOTHO-
IIEHHEM

mm;’mﬁ——: AC/CB,

(TpaBUIO pHIzara).
090, [loxkasaTh, yYTO OpH OAHGH ¥

Kitg 1)

TOH X TeMneparype HacHIASHHBIA map A
HMEeT OXHH K TOT e cOCTaB H OJHHAKO- Bortx
BOE FaBJIeHHE HaJl HACHUIIERHWM PacTBo- Pec, J6.

poM KAJKOCTH | B KEAKOCTH 2 H Hag
HacHINEHHBLIM PAcTBOPOM JKHAXOCTHE 2 B XKWIKOCTH f.

591. BecoBoi KOHUEGHTpALHER ¢,.. Ha3HBAeTCHd OTHOLIEHHE
MaccH pacTBOPEHHOro BeilecTBa m K ofwefi Macce pacrsopa
my+m {m,— macca pacreopxTern). BecoBad KoHuesTpanns
OOHYAO BuPaXKaeTcs b TpoueHTax., MogpHOE BnH Moaekyasip-
HO# KOHLEATPanHed c,,, Ha3hBacTCH OTHOWRAHE uHCAa MosTel
PaCTBOPEHHOIC BEOIECTBA K QGIIEMY YHCIY MOJIEH pacTBopa.
HallTH cBS3b MeXKAy BeCOBOH H MOJSIPHOA KOHUEHTpa-
HAAMH,

592, Hairu ocmotHuecKOoe jaBaeude P, ., NATHNpOUEHT-
WOTO PACTBOPA TPOCTHHROBOIG CXapa (Cis H 33 Oy1) B BOZE NpH
18°C.

593, [Ipx kakof Temneparype { OCMOTHUECKOS JaRfeHKE
XBYXIIPOLEHTHOTO PacTBOpAa NOBAPEHHOA coqH B BoAe Oyaer
pasao 15 atm? Cunrats cTelléHb QHCCOUHAOHE o MOBapEeHHON
coim pasHoft 75%.

594, OcmoTydecKoe JaBliéHHe pacTBopa fi1=36 I rIoKo3n
B 2,24 1 Boaw npR 27 °C paBHO 1,1 arM. HaATH OTHOCHTETLHYIO
MOREKYIAPHYIO MacCy M T/HOKO3M.

595. UeMy pasHO OCMOTHYECKO® faBjdenne £, . afeKTpony-
14, CTENERD AUCCOLIHALHHE KOTOPOTO &, €0/14 MO/MeKYJ/1a 9I1eKTpO-
AUTa PAcCENNAETCA UPH AHCCONMHALHM HA fi HOHOB?
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596. HaiAtiH ocMOTHueCcKoe jaBjaerHe P, ., OZHONPOIEHT-
ROTO pacTeopa HaTpuesoR cenmrpH (NaNQ,) B Bome npn
27 °C, CunraTh NpH TOM, 9T0 CENHTPA NOJHOCTBIO AUCCOUHE-
POBaHA,

587. llouemMy CT@HKH CTaKaHa, B KOTOpRH HAIHT pAaCT-
BOp, He DaspyllaioTcA noj AeHCTBHEM OCMOTHNYECKOFQ XaB-
Neuna?

398. Pas6aBjacHHWE DACTBOP HENETYUelrs BEUIECTBa H YMC-
T PACTBOPUTENb B COOBIMAIOWIHKCSA COCYLaX pasieieHtl noay-
NPoKHIIaeMOR [JIEHKOH, a COCYAR MOKPMTH Ko.dfakom. Ha-
NHCATE YCJOBHE PABHOBECHH DacTEOpa H  pacTBOpHTENd
€ [apOM pacTBOPHTEAA H BhIBECTH H3 HEI'D 3aBHCHMOCTb MEK-
Ay OCMOTHUeCKHM AdBneHdeM P,., H DasHOCThLIO JaBjeHHH
(P—P,) HacHI(EHRQOTO napa HA4Z PacTECPOM H Hag Pacteo-
DHTRNEM.

599. /laBaedHe HACHINEHHOIO Napa HeNeTyuero BeulecTsa
HaJi PACTBOPOM MEHLILUE, UM HaJ UHCTHM pacTBopareqcM. Bu-
Pa3HTL PAIHOCTL STHX NAB/JICHHA wepes orHoUIeHHE ofIETO QHC-
na Moneft v' pacTBODEHHOIO BEINECTBA K THCAY MOJgeh v pact-
BOpHTEAsd, NPeRToJIaras, Yro PacTBop — pa3baBielHbR.

6800, Kakcro paBaeHHe HACHLUEHHHX NADOB 80XH £ Hajg
PECTBOPOM caXapd, eclH THCAIO Moaelt caxapa cocrapager 5%
0T OBIIEro THC/1a MOJICH pacTBOpHTEIA? TeMnepaTypa pacTBopa
26°C. JlasnedHe BacmenHoro podsadero napa npH 20 °C paBiio
P,=17,635 MM pT. CT.

601, Ilokasarb, wre TeMmmeparypa KHnRenus pacTBopa He-
JeTYUere BelMecTBA NOBHIIAETCA MO CPABHECHUIQ ¢ TeMilepa-
TYPOH KdMEHHA GUCTONO PacTBopRT&IsI. [loab3yAch 3aKOHOM
Payaa, paccuMTaTh 3T0 MNOBHWENHe AJAA pazGaBieHHOTO
pacTBopa.

602, [loxdsath, 9To TeMnepaTypa 3aMep3aHusi pacTeopa ie-
JdeTyaero BeulecTea NORHMAKALTCH [10 CPAaBHEHHIO ¢ TeMmcparypoll
3aMep3aHHA FUCTOrO pacTBopHTens. Menoaw3ysa pesyanTart pe-
ieHHA DPEAHAVINER 330a4M, PaccUMTAThL ITO MOMHMKEHHE Anf
pa3faB/ieRROTO DAacTBOPA.

803. Ofnrd rpaM TPOCTHMKOBOTO CAXapa (OTHOCHT&IbHAN
MoeKyaapran Macca M2) pacreoped B 100 cM? Bonu. Onpeae-
JKTh TOUKY KHMEHWA TOT0 pacTBopa NPM HOPMAalbHOM aTMmoO-
ceproM AasieHiu. [ldoTHocTe BoAM mpH Tennepatype 100 °C
pasia 0,96 r/cw®, yaeapdas Temmora mapoobpa3zoBalivg
539 kKaa/r.

604. B mpeawayuiek sanaue ompeleIuTs TEMRepaTtypy 3a-
MEP33aRNA OpH ATMOCHEDPHROM AABJEHAM. Yenbhas TelloTa
naasaenui ¢=80 Kan/r.
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605. [Ipn kaxkoh Temneparype 7. Kunur pacreop 100 r
noBapeHHeH coaH B |1 BoAW? CHHTaTh NORAPEHHYIO CONb NoM-
HOCTBI0 JHCCOLIKHPOBARHOA, ¥ Ae/qbHAaA Tennora napoobpasopa-
HHA BOAH ¢ =938 XaJ/r. BHeiwuHee gapaenne papHo 760 mm pr. CT.

806. Bonnmi pacTBop caxapa MOBHIIEET TOUKY KHIEHHS
NpH HOPMATBRHOM aTMocpepHoM AasmeHHH Ha Af=0,05°C. Ou-
PEeRCIHTh TEMIICPATYPY 3aMep3aHHA f STOrO PACTBOpA NPH TOM
KE A@BICHHH. Y 1eN5MHe TeNI0Ta IL1aBMeHH fibaa g, =80 xaajr,
TEIlNIOTa2 napoolpazosaHug BOIN ¢, =539 Kaa/r.

607. Pacreoperde m=1 r fionza B M=285 r sruaosoro
MpPHpa HOBHUIAET TEMNEPATYPY KHNeHHA nocneanerc Ha AT =
=0,032°C. W3 KaKoro yucaa aToMOB ft COCTOHT MOJCKYIa BOJM
B pacteope? OTHOCHTENbHAs aToMnas macca wona A=127,
TEMIIEpATYpa Kunenus 3Traosoro adpnpa T =307,8 K, ynenbnan
TERJI0T2 Napoobpazosanus ¢==81,5 xaa/r.



OTBETbl H PEIIEHHA

. il -

§ 1. Temneparypa. Tepmuyeckue CBOWHCTERA Ted

I ¢==1475{pq— 18,75,
2
2. 4= 2 tpt 100,

2
f=-—— —— N
3, ! 38 3 T
4‘ t=3n___!i|TH'
L=t
5. tn= g5 (ts—~to) - lo = 67.7 rpax.
g, L_2—3p
Il. ﬂl"jﬂ

7. B ofazcte or 0 go 7,9 °C tepmomerp Oyfer 1apaTh OILHSAKOBHC
NOEA3AHHA MpH JBYX PasHLX TeMOepatvypax #; m {4, ntpauem f,+ i, =
= 7,9 “C,

PI_PI]
B 1= Pa—Fzy’
9. s=t4 o Af=334°C
10, 1=100 I (1 + %) rae o« —xkaxphslEeAT oO6neMBOre pac
T T I (1 4 H00e} RERRLD paes

WnpeiHs Ta3a

M. t="1"0#_ 13°C_541°C,
Foan

12. [Ipafau3utesspuo © TOHHOCTBR ﬁf=ﬂ=l},ﬂﬁ25 “C.

, Rx
13, 8 —i= 24— 3 (B1 1+ B,) - {(t—100)~
ety —3f) + 100 [ty — 3 (BT 4- Bs)]

~z 1,84-10-5¢ (¢ — 100),
OrxioMeHEe MARCHMANLEO NpH { =500 °C K coctasager 8 —{ =~ —0,046°C,
14. B oB60BX ¢Ay4asX NPHPAEHEE TEMIEpATYPW T (0 PACCMATDH-
sagMOR IDEAne CBA32HO ¢ DpEpAMEHMed pasnenun AP COOTHOMEHHeM
AT =A (V) AP, rze gosdduusenT A (V) 3asucHr TONBEC oT ofbeMa raig,
f, € CCTEeICA nOCTOAHunM, OTciofa B nonyvsetca TpebyeMmf PesynnTal,
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15, [Nocae H3MepedMd TeMDePaTypH oOMMEHM CHOCOGOM HARO AEMen-
BOANO BCTPEXHYTE TepMomeTp, TOrja COH [OK&XeT TeMBepaTypy Tend
DENOBER S,

16, g=Talfoul)—m

frigt
m— ny
17, ;= o,
1™ m, “1‘1}-"
— Fﬂ—fﬂl
18. 2 =3p + =0

_ atgg —
19, ﬁ.—lm“tl_tﬁ)ﬁﬂ,mlﬂ C-1,

T

m |\ pg

, Tie & H Ry—Brcotd crot0oB KMAKOCTH IIPH TCM-

h—h,
21. ﬂ:w
nepatype 100 u O °C.
22. Ry=H;i(1—1; (a—p))=748,0 uu.
23. Ry—1MN,; Hg,ﬁ ﬂﬁﬂp‘yfﬁ-
24, Ypoeeab BORH BE BI3MCHETCA,

25. S-:::r=[1_{_(ﬁl+ﬂl}(f,-——t1)].
26, Vo= [14- (B} +28 ) (fa—1)] = 16,14 cws

2. a=Pe+PBy+Ps  Be=PusitPrit Bt

9., Pemexme OcTaginR 7z nocTodnmnM, nemes (df/d«) dx +
+ (0f/0y) dy=0, oTxy1a Raxonun dy/dx, Hak1enAad pe1kqEEa OYIeT BMeTh
CMLICA 4ACTHOHR NPOH3BOABOH (Jy/0x},, HOCKOJhKY MH DPEANOAAraAH, UTO
2= const. Mrax, (0¢/0x); =— (Gf/0x),/(0f/0y);. AHaAOrHUHO HAXOAWM W
OeTAILHNE JACTRWE NpOESEOfERE (0x/d2), B (32/3y) . Tlepexnoxas ax,
BONYTIAM TpeOyeMoe COOTHOEHRE.

20, Permenpe KosbDuHumeHTH &, A H ¥ ONPLIEIAOTCS BhIpaxe-

aEAME %)
_ 1 5"’) 1_L(_ﬂf_‘) ___Ua"’\
A=y \gr e TR NG v YTV IE )

OTeI0Ra BaXOaEM MacThwme npomspoanuwe (0V/oT)p, (0T /OP)y, rupamen-

1} KoshxpANKEETH & M A G4CTO OUPELGTAKTCA BLHIPANKENAME

n:—l v 1:‘ [ﬂP

¥ aT,a'I.P‘ F \dT,"r’"

Dra TeepABX A MEAKHX TG MEXAY TEMH OUPEISNCHMINE DO CYTECTBY
Ber pasBEUN, [lepBoc OlipeisieHHe o0JafAeTgTeM NPeAMYTIECTBOM, UTO
AIA HISAThILX [A30B BEIEIAOLN o H A OKASHBANICA MOCTOAHMLIME,
TOrAa KAE NPH BTOPON OOpefcieHuMH oHn MeAswTca obpatio nponop

DHOHARLHO aGcoawrood Tesmieparype 7. BeTruduz v HajuaaeTeR TIKXKE
HIOTEPMIMECKoH CEBMACHICTLI) BEILeCTRE,
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Avie depes x, A, v. Beapyuea V, T, P cru32EU YPIBRCEEEM COCTORMRSH
f(V, T, P)—0, nostosty & chay (28.1)

fﬂq fIT @E _—
\oT / p *\ﬂP)v av,r I (2.2

[ToacTaBARNE ¢01a BARJENHHE BRpAXEeHHS LT4 9aCTIMX NPCHIDOLHNX,
noTyaes CooTHomeuRe {29.1),

30. A=46°C-1

31. Ha 460 atm,

32, F=SC8 At =250 H,

33, T—=ILp(Hy—f)S—1,4.10°H,

4. p=po(l I-9P)— 1,034 rfcw’®

33, Py = 70 Egg} p.}[;p a 19000 atx, rre pry— NAOTHOCTL NOIL.

37. Peuwenue, PaccroRBEC MeXAY TOUKOHO MOIRECA 8 IeHTPoOM
Mace MARTHHKA & = (I—x/2), roe { —anHHd HAKEaesod TpyOKA.

Biy.tem npaiankerHo PaccMaTPARATRE MAATHHE KAX MATEMaTHICCKMH.
KomigHCAIAR TenAOBOTO pACcIRPEendsn CEGABTCA Torla K Tpe6GoBalldm,
YTOOM [EIMNHAA @ Me H3MPAMIECh C© BIM@HeHHEM TeMMcpatypll, T. e.
do/dl =0, vuin

x5 qx
El I—?;—I&—E_{},

Hadaed da/dl, dagua nuxcaenoft tpy6xA { =1, {1 8{), ec pEy TPetHK/]
obvey V=V, (1 3ff), oower prvmm o —tp( I tafy., Uaers ofvema
TpyOKN, 3aHATas pryThio, paena x—ofV —xnil—{ﬂt—Sﬁ} f], rTac x, =
= vo/Vy —anauckyc apedu x npe {=0°C, Ofcoaa aaxonum

dx=x; (e —3pydi = x{a—30) df, ai ={pdt = Iffdf,

T‘I EI

""l-._.p-"

dx x /g
a=T 5"

¥ CIOOAE KOMOSHCIUMR GPHHEMAET 0HA
Y xfn ¥
(1222 (225 2o

, 2, 2\ B
OTKY 1A
PO S |
afi—3

YqTeM TCNeps HEGCOBNAJCHHCE UEHTPA K&HaHAA C QOHTPOM Mace MasaT-
nuxa. Menoasays H3BecTHYIC OPMYaY M NpABenenyod LauHW L E3A-
4eCKOTO MASTHHEA, HETPYAHO MOAYIHTH

L__E_B 3:—!—.:’
-8 92-—x .
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Hazao norpefobath, 97006 3Ta BEABYHIIA Ke HIMCHAAACHE ¢ RAMEHCITRCM
TeMREpATYpr, T. . dL/dy =0. Paceyxaad, kak BHWe, OPHICIHM K Ypab-
HE B

(3 —54%4-9x—6) -} {&/f—3) (x* —4x L+ 3) x =0

HAH NOCAE NOACTAHOOKN THCReHHOro 3pavewns o/f = 18:
164% — 6543+ 54x — 5 =0.

Jdad OTHCKABER BYXRHOIC EOpPHR T0TO KyOHUYELKOro YPAaBHeEMA noJa-
raed x=1/8+ 48, rge & —wasan nonpasga. [lojcTamvsts 3TC BEpakeRne
B NpeAnAYINee YPaBHeHue B oTOpacwean KyGw H KeaipaTd honpasEs O,
MiyddeN Las Hee ARHCAROE ypaBReHHe, H3 ROTOpOro Haxoamd & =0,006.
eR0BATCARHO,
x=10,1254.0,006 = 0,131,

38, ITpapopax ofwacuenMe Moseau 5 BaTowenut T aniand. «Ceu-
ael; 86N DOABCPWER NepeMene TeMoepatyp Aud B HOYH. Tenaota, coob-
deMAd My JheM, 3aCTaBisLaa ¢ro pacmmpatecd. Ecan 64 oM Jexan
HA T'OPEAOHTANLEOA NAOCEOCTH, TO OR pacOmMpaicd O6W BO BLE CTOPOHH
OJIMHAXOBO; HO, JeRA R4 HAKIONHOA NOBEPXHOCTH, 0B PACIUHIATCR ERHIY
ceofopgec, zeM Baepx, Hanporss, 809wy, KOTJA ChREHEN CcXKliMaeTcd,
erc PepIHAN YACTh Melye ONYCKASTCH BITHI, 38 HHXHAN TOAHENAETCH
peepx. Jledmenne CBHHLA, CIeI0BATeTHAO, COBREDIUENHO MOXOAKAQ A MBHU-
FECEHC 3eMIRHOTD TIEDBHEA. ,[[HE'H 8 DOABHIa,7 BNepe] CBOK) HHXKIIHIO !
4&CTh, & MOUBKD EEPXIOH, A TakHM OfpazoM B 1BE TOjxd OH TOJBHHY.ICH
Ha paccrosiAe 8 1B pwofiMos. Kampoe npeveaBde HaMEnenHe TeWmepa-
TYPLl BRHY W HOYH CMOCOGCTRORAIO TaKoMy Amwwenalo, H Kawon Moaean
Hae] BAOCACACTRHA, 10 CHALHERUISE ONYCKAHHE CBHHILA [IPOHCXOAHSO
IIpd OHCTPHX E3MCHEHHAX TEMIEDATYpH*,

§ 2. Upeanbibe raao

1 | !

39- g == ;f _—— '-_'_""
FAP To P’

nag TCMICEATYpA, COOTEETUTRYNOLIAA HYJACBONL TeMnepartype {10 MKaae

Heavena ?).

Ky=P, 3acct T, —aboomor

1 My 1,
4 4 m,ﬁ m:_. Mt
upP 3
£2. p= BT == (3,065 r/fcud.

Iy Ecin 65 MOJBIORATRCA BTORLM cnpejenelineM EoxpduUReHTOR o
A &, NpHEEICHHEM B NPHMEUAHEH K PEHIEHWIO 331A%H 29, 10 ML neTy-
yual 6K o= A= U/T, T. e. NpB TuxoM onpeleseHrH KoapPHEOMEHTH @
¥ A INA HAeaibiuulX Ta30E He OnAd Oh TOCTOAHHEIMH.
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760 (M —m)

43- p=

Vid—m
44, m=16r.
In{P./Py}
453, n-= .
A VIV o)
EYY
45: H"_T‘-T.

47, Al :% [Hilyl — VETFIFOE—ATA]
HLl_VYHIB

48, 5 ‘

49, 5 ~ 0,604 cwi.

59, { ~ 4.3 um.

31. Duecro 0,35 s pT. OT. MaHoMeTp OylerT nokaswmartk 0,33 MM
pT. CT.

52, V=10,9 1.

53, m=1,I5T.

54, V= I M 7 == 1000 w?, Fze a— xoadpEEBELNT

PolTrar 1 +m’=)

paclUHpPEHAR [asos.
55, M=72r.
i 1

58. P=p;z! (I-!—mfg—l—i—ﬂfl) = 14 »M BOZ. CT., ThE @ — KO-

PELUHEHT pacCUIMpedEA [a308.

_lt-at L—h
57. py= mr_—h{ﬂ—h,}, rae & — xoappHUBCBT pacomipesds

razos.

88, k= — + (2-+H—h) L

+ ]/;‘; @14y — B+ 52 (Hot-8) 1~y (21 —h).

59, m__?Mn

MACCA B30Td,

60. Pemenne [lycrs P-—gabneHde 1a’a B OTKAYMBACMOM COCYJe,
a P;—Ha HKOEIE KalRINapa, NPHXLRANDEM K Hacocy (JaBNeEMe p Ha-
cocej, Of03nanaM q8pPC3 M MaCCy Ta3a B OTKATHBAEMOM COCYAR, & 1epes
V—ero ofnex, Torge

=488 1, rie P-—OTHOCHTEABHAS MONERYANPHAA

dm _P—
df- =

(60.1)

L0



O6red 4V, 3aneMacMHi; Maccoff Trasa dm npd JnasjaeAMH Py, onpene-

AGETCH COUTHOLEHEEH Pldl-’_—_—? RT, oTryna

Plllf:'_"——- {E"U'EJ

m
Jag papaenBA P B OTKATHBAEMOM COCYJE HMEEM: FVziRT, H, oae-

ZOBATE/LHAD,
dP RT dm
Var= n df’ (50.3)
Heknwuas ma (60.1) —(60.3) P, ¥ dm/df B MaTerpEpys, HafzeM
¢ |
P=F - : 60.4
uexp][ u(E‘iJri"‘}’ (60.4)
y U "\RT7K /)
LA
6l. T—K ln—p- ~z 370 c.

82, ¢=(2,13- 10 R—LE ]/:#-;-Ki) Vin %?- —~645 ¢,”rae p—or-

BOCKTENRHAS MOJEKYJAPHAN MAaccd Tasa,

63. Pﬁpl"sz—l—PzpzTI

ViTa+ Vel

MOTHHE TeMASPATYPR COCYAOS.

6. Pemenne He Bapymad ofiNECCTH, MOXKHO NPCATAI0KHTD,
TT0 IVMHEEAb NONEPeuRord cedeHns DAMBBApA pasxa enadane, Hauamo
FOOPUEBAT NOMECTHM HA AHE UMIHHAPE, a oCh X HANPABEM BEPTHKAJbHO
mpepx. [IpeEAe Ecero, €CIA ra3 HAXOSHWTCH B PABIOBECHH, TO JIARJIEHEES
P moXeT 3aBHCETe TOJABEO OT ¥. B npoTHREOM ClIydde CYINECTBOBANA
6H TOPH3IOATANLHAS CIAraKMasd TpajHeRTa JARMeOHdA Tald, KoTopas ke
YPaBHOECLMEBAJach OW BHEDHAME CHJIAMH, B pe3yaLTaTe uero B raac
BOSHEKTO (W Astkenae. Ecix JapneHHe Ha JBC OWTHIADA paBHO Py,
4 HA KPROKY— P, T0 N0 YCICBHAKW 3agadH Tpebyercd

=229 uu pr.er., e T; # Ty—abeo

X
Po—P | gods,
U

H 970 pPaBeHCTBO JOAKHO COfAKIaThCH, Kakosg Oh} AW Omto x. [lyTes
JEDQepeNBPORALHA TAXOAHM.
dF
T~

—_—

[Mopactapnsa crxna Fzgg-p B HHTETPHPYHA, NOAYyudM OapOMeTpPHUECEYID

Popwyay (64.1).
14



§ 3. Pafora m xoanuectso temna. [lepeoe Haxano

TCPMOJIHHAMHKH
cfy —
§5. :=’“:_” 1. mrr:q , TOE ¢ —YyieabHad TeNICeMKOCTE ROJH,
I |
66. m= Mo —ol) _ B0r, rac ¢y ¥ §p— YACSIBHECE TEILOEMKOCTE
Calo |- qn

A TCONOTA 3AMEPIAHAN BOJMW,

me - 1,04 f‘“fn=n,ng@ ganf(r+°C), rae ¢—yIeIbHas TCO-

ﬁ?. 'I:'E - mi fz—f

NOCHREOCTh BOAH.

68. ¢’ — mi [{chrcl} ’1““‘ —r:;] .

hh—iy

69. m —=0,125 &r,

0. m=1,Ir.

.'Ill'r
il. E={ﬁﬂffcji y The 0—YJehHad TCILTOEMEQCTE BOAI,
72, v=340 m/c

73. @ =1,28-10° spr.
74, Quz=Qrsa—Apgs— A 542 — 60 [,
Q;I = Qoo —A)ge +J”1;1 —70 I=x.
Quu=U,—U;-| Ayp =50 fx.
Q=000 — Q=10 JiE.
75. Pewe nne. [TpH¥CHAR TEPMOXHMATECKYIO CHYROIHEY (QUIYDHLE
CKOORE — £33, KPYTAhe —HHIEOCIE, EBRAJIDATHUE —TABEpAoe EBCOCCTBEO),
aHIe M

Cl4-{0s} = {CO) +Quy  {CO}5-{Oa} = {CO} + Qs
Hermouas {EOE}, HAXGIIY
(€1~ {0a} = {CO} + Q1 — @a.

Orciona @ =0, — Q2 =20 xxan=121 k/x,
6 Q=0,1+Q.=0677 kxan =233 x]x.
1. Q=2QE+QE__Q1=94 E,'T—IH{.
80. Pecayaprat crepyer n3 gopaynn U =CPV/R.
8. ¢=10.

Vy Py
82. AmQ=RT In _RTinP—E.

m
83, Q'e= A’ = RTInn=244 k]I, rge p—28—0THOCETCARRAN
!Lft_‘:.-'lEE}'-r!HpHaﬂ MaCCa a3ora,
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PR
wiy—1l)ep

85. TVr—i=const, P¥2=const, rae n=

B‘l -EI:_"

==4 18 JAx/gan.

C—Cr
C—0GCy’

1) V=const, 2) P=const, 3) PV?=const, 4) PV =const,

[TocToAHHEAA f HAIWDACTCH MOKAIATEIEM TQIATPOIA,

&8, Harpemacrea npr n > [, oXiaknaerca OpE n < L.

87, 1) INa3 oxX12R)A€TCH NPH PACIOEPCRHH, MPHYEN ero TeMOCpPaTypa
nponopLROHaALHA VP. 2)C=Cy—R.IIpn pacimpchan or ra3a AnTKED
OTBONHETLCA TEIIO.

88, 1) I'az npe pacHPeHMA RATPEBAETCH, IPHYEM €ro TeMneparypa

MponOPLUHOHNAL HA VV. 2C= Cep--R.[IpR paClIEpCHHE K Iafdy JQUKHO
TOABOIRTECS TeM,I0,
89. C=v{3Cy—2Cp)=—0,163 xan/*C, rac v —= 0,163 —anca0 MosIel.
W, C=Cy+Cpl2=Cy+ R2=Cp—R/2.
g2, TV¥-le—tv=LiaT'R —-const, rae y= Cp/Cyn
08, A=R (T.—-T\)2.
o, C==Cy+R2
95, Pewenpe DAeMCHTAPHOS XKOJHYECTBO TEILIa, TIOMYI3eMOe Tiep-
pam Cazod, 8@, -=CdTy-PdV, =CydT{-RT @V, /V,, a Bropum —
§Q,=0. Tostomy Cy=0 B CydT,4- RTAV,/V;=0. Hz paeencrna
napnerEk P, H P, eqeaver V/Ve=T:/T,, orayma 4V V, +-dv./¥V. =
=dT T, =—dT3iTy. A Tax xax ofnLeM cucremul VitV Bo ppems npo-
uecca Be Baveascercd, To dV, 4V, =0, Hcemouasg dVy B d7;, noayaem
R 1 dar,
('-"1 "V, Ty -f;} M=

Hcnonbsyd Taxme cooTHOMedue Cp—Cy= R, BAXOIAM

¥V
8Q,—{Cy+R —1= )dT.
@ ‘\V-I_ Ve +vV, 1
CaegoBaTe i LHO,
14 Vi+V¥
C,=Cpt—2__p—_1__2% o
1=y Va+ 3V, V:‘l‘?'ﬁT v
HFE V]=V=
Gl 'ZE?CFI{? —]— l}.
__VI‘T?vE _
98, CI—WCF, CE—U:.

_PIFI ﬂ =1 =Pivt h n-1
or. =25 - (v) = ()
0. AU=1L [1-(3)1"’] — 1870 Jim, rfe y=Cp/Cy=14.
"'I:‘—l v]_
100, AU =3/, P (Vy—Vy) =7,6- 100 JLx.
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102. Q =685 JIx.
H3. @ =155 eAx.
104, @ =277 gllx,
105, AU ={mcp+mycp,) Mjy=1.20 rIAX.
106, Pi=2%3 Py (1 L al}iC), rae P, —HauanbHOE NABAEHEE CMECR, f —
roxpangear o0ReMOOro PACIIKPLHES.
50V, 3PV,

. 1= —3h% = 798
7. T =5 7ur, 1 ap,vyT, 02 K
T PV PV
P= ( 17 L 2 !)=1‘23 ATM,
VLA T, 7,

108. JIoRa3aTenbCTBO MOKHO NOIYIHTh, HCMONBE3ORAB BLPAKEHBE
L9 EBHYTpeMHeA $HePTHH BleadkHoro rasa U—=FY/ y—1I}

PV 1y +14Cpa c
109. ¢, = RT 1 T =0,185 gaa,(r-“C).
110, Cy=(2Cy; —Cya) 2 +Cpg = 5,10 xan/(Maas.*C},
111. @' =ACp/R =125 Jx.
112, Q = ACp/R =25 Ix.
113. Q@ =vA/(y—1)=30 Ix.
114, Q432 ="/ RT;, Qua=17,RT;, Qz=98RT;, Ci3=3R.

115. Q ;?—E (P, —P)=227. 14 Hx,

116, Ty—T, (Po/P)I -1V,  #,= 287 °C.
117, To=T, (V/V)¥-1, ts—4735C.
IIE‘- Kil:?P Z?KT.

119. v=1,68,
120, P,==P; (V{/Vs)T=0,312 atm,
___Iﬂ {P5/P1)
122, Y=1a By Ilpy BHNOATBEHHA ONHTA BCETAd COOMOAIETOR

yenopae Py—Py <€ Py. B TakoM cayuae y={Pq—P}/(Ps—P;). [Tocsen-
uag GOpPMYAa CNpaBEeIEBA E B TOM CAY92€, KOrZa y JABHCHT OT YeMie-

paTyphHl.

vV TE—-Ti
123. ¥ ~hS 73
mo? .
124, T-—Tﬂzzw ~ 28 Q00 K, rpe v—uaciIo xones;
4
P TR 000 _P_—(mp_,,)."’mms
I'0 ( Tu) ~ " Pe g ‘

125, Pewernde. 19 ynpuneasd pactieTs DPeRNOI0NKHEM, 9TO Hepes
aueeBEK npoilel | Monb rasa. Patora, coBepmieBHAA [adod, pPaBEa
A=P.V,—P,V,=R(Ty—T,). llpapamemie ero BHYTPEHHEH SHEPTEH
Ve Uy=Cy{T3—Ty). Temwro, monyuennoe rasod, @ =U,—U;+4.
[Togcragnag cioAa BHpaxesHe zana ;— 0 v A, HafjgeM, are Tenyo
O={Cy+ R (Ts—Ty) uwiw Q=Cp (T;—T,}, 12K Kax Cy 4 R=Cp.
Orfcga 8CHO, 9T0 B LaHACM ONHTE H3MEPAKT TenigeMxccTh Cp.
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Mi,
12. T=2n ]/ Mgt P B npexennmom cayvae, Korda P,—=0,

T=2n ]/%, T. € IHepRCA XOWIcSAaAHA CoBMANaeT ¢ NEPROAOM MaTe-

MATHIECROrD MAATHHAEA NLIHHE {,,

L M,
¥t s
EOTA3 7 38BHCHT OT TeMnepaty Py, TAE K&K J1R ee NoyYeHHA BCOONb3yeTCH
ypasgenae apmabatil B pEpepeaunacsBoil gopue. B npelenenov ciyaae,

Rorgs Po=0, T'=2x l,a‘ %-Ii

21‘! :'f'.l
lﬂﬂ._ T — .
=3 By (vo/Vi+ v/ Ve

129, Pemernae Ilpn mepexoie ki Ha9a1bHOr0 COCTORHHS {085ew V;,
TeMnepatypa T,) B Komeumoe (nEbeM V,, Temuepar: pa T'y) BHeMBee narne-
HHe CcOoPepIIdeT Hal razoe pabory A =P, (V, —V,;). Xoropas uner ua
npepamedne suvTpensei sHepram Uy, — U, =Cy {7, —T,). [lNpusenss
ypasaewme Kaanedpoua PV =RT, a tagme cootHowrerne Pobepra Makepa
Cp—Cy=R, nocie nectioXaRY nNpeodpasnBalnfi IONYIHN

—1P,— P
T:“_—'(l-]—?’?" EP-I 1>T1,

127, T =2n Qopuyna Bepaa B B TOM CIyhae,

Flpe RBaaWcTATHuHEeCKOM AZRAGATATECKOM OpOIECC?

P, Wiy
wren(n)”

B nepaoM caynae ¢ BameReHEeY P, TeMneparypa T 3 MeaseTcqd ASRCENO, 4 RO
ETOPOM SECTNIOHEHUHATEHO, TTPHYCH B GECKQIIEUHO MATOH QX DECTROCTH TOTKE Py
ofia EameneHEs MAYT ofEEakoR0 Srerpo, OTciaa caenyer, 4ro 75— > Ty,
ecn Py—Py 50, 0 T8 < Ty, calE P, — P, < 0. 3EaYHT, NOBHILEHRE

TeMNePaTYPH NPHE BHe3anHoM 3YEA0ETHRECKOM CXATHA B MOIBXCHUE IPH
BHC3ANEOM 2MRaBaTHIECKOM PACOMPEHER Mefbhle COOTBETUTBYIIOHEX BOH-

UMH fPE EP3MECTATETCCKOM AXBEACATEYECKOM Npouerce,
13, Plly—1)= 2 Pif(yi-=1}, rae P = E P p—-nanneAne CMCeCcH Tasos.,
13). Pemwenpe PaccMoTpAM ueThipe COCTOMHER Ta3a:
1:' Pn: vﬂr Tﬂr 2] Pll V: Ti
3 P, Ve, Tgy 8 P, Vo, Ts.

Ha ncpeore coctosAEs BO BTOPOS, 8 TEKIKE H3 TPETherd B YeTBEepToe ras
DEPEXONET AfHAOATEIECKHM CRKATHEM, & NOTOMY

PV =rpPvy, PV =P,VL
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B nepsoM » TpeTLeM COCTOSHNAX TEMNEpaTypHl raia oawnaxosw. Crejpo-
paTe1EHO, PoVe=P,V,. Pabora AsyXCTYNeHUaTOrQ KOMOPeCcCopa

_ PV fJf Po Yx=0iv , ( Py Ya-W/2
A_?—l{(f’_:) +(P,) 2}-

Ona HWeeT MMHUMYM npA P = V¥ P P,. Munaxansiuas patoral

A EP'DVH .F’ {y~1}/27
WEA T T P_ﬂ —~ 1>

T-—i
PaCora OBROCTYNERYATOrO KOMNPECCOPa NpPH TeX Me HAMIABHON A KOHey-

HOM JIaBJeARAX:
PV ff PyyP-1
A‘_?-—!{(Fn) l}'

Py \ly—1M2v -1
AHEH:MI{(P_:) +1} ’

A reaws 9 =34, A,ug=0,5104,; 2aa posayza y=7/;, Auge = 0,644,.

132, V,= V VoV,
__EPQV“ ! V“ Mip—-1)'2 _ Vﬂ (y=1)%2 =1
Al—"}’__"_l‘{("ﬁ;) 4—[}: AHIH—MI{(V_E +1 .

Jan aprors Agg,=0,424,; ang asora A, .= 0024,

133, Pewenue Ilph wexanauecKkoM PpaBHOBCCHH TeMIeparypa T,
ILTOTHOCTE [ M DAaBICHES BO3AYXa P SAGHACHT TOWILKO OT BRCOTH & Hal
seMHON NOBePXHuCTey, npuieM P=CpT, rze C ot z nc aasHcAT. [TosTomy
DpH HIMEHCHHE 2

e loBaTR 16110,

dP dp  dT
FTe T
OTRY A3 JAR PANNHORECHON WAOTRCCTE HA BuCOTE Z-dZ2 HAaXO[/BM
dT -
plz+dz)=p (@) +dp=p-tL dP—p . (133.1)

HouycTed TCNEPh, 9TC B CHAY XKAKEX-IBOO QIVHARHWEX BOSMYILeHu#
HEEQTOPAR MATAR Macta BOSAYXA OEPOMCCTHIACH C BHCUTH ¢ HA BHCOTY
z +dz. JasicHEe BRYTPH NepemecTHRMEHCH MaccH Oy AET PAaBHG AABIEHHIO
OKPVIHKAOUWET) BO3AYXA, 4 CACNOSATeALHO, ©C NAOTHOCTL BI3MEHBTCH. Tak
KaK TCOJMODPOROANGCTE BOZAYXA ¥aAad, TO NPOINECC MOMCT CHHTAThCH agna-
GaTHICCKHM, H CreJobatensho, P = const-pY. Orcwda 414 H3IMEHEHMA [1710T-
1ocTA dp* DCPeMCCTHRINERCH MaCCH HAXOAHM:

(LA
F - Y'p’
a A18 ¢aMOB ONCTHOCTH
!
0 +d2)=p @) -Hdp* =p -+ - dP. (133.9)
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Mooyctee, =10 dz >0 A p*(z+d2) > p(z-- d2). Torpa cecTunnasca
Wacta BOSIvXd, MOCKGILKY OHZ TAMKEISE OKNYHMAWMETO noadTyvXa, BePHITCH
B HCROLEOC [IOIOHKCEHE, T. €. PABHOBECHC 6yveT voroftuken. ITpu dz > 0
g p*{z4d2) < p{z+d2) oo Gyner HeycTonunsuM, Taxum obpazon, w3
(133.1) & {133.2) naxoZuMd yciaoBHe YCTORUHBCCTH

1
?%«dP;ﬂh-%dP—pE;- npy  dz > 0. {133.3)
[TpH MEexanxyecKOM pPaBHOBECHH
dP
e (133 4)
Heramwaar dF, HaxnIuM
dT T »—1 g v
—_— T — e e o = —— T — M, o
P Py (g s 0,01 K/« ([33 5

rge tp— YACALIIAA TenJOeMKOCTE NpH NOCTORHEOM fdB8.1¢HHH. SEEI{F
PABEHCTEA CooTreTcTeYeT 6e3paanrence pasnosecne. ConTeeTcTRYIOMEE oMy
PACCHCRAHE aTMOCDepH laaupaeTch alhadaraceckus, CYMTAA RO3TYX JAY X-
ATOMHEM Ta30M, HMEEM N0 KJT4CCHYCCKOH TeOnHH TelIOeWEOCTeR tp —=
7
2

R
--II- y EAC L —CpeAHHS OTHOCATE Thilas MOJICKY. TAPan Madca pa3fvXa

28,8), TToncranonXa unCTEMHHIX 3DAYeHHR 23CT

¢
*
(Ei | = — ?_"‘ﬂ;-_ 87 10-8 K/eu = —10-* K /M,

Eca¥ TeMnepatypa BO31yXa NOBLIN3ETCH C BHMCOTOR, To aTvecepa B8 Mexa-
HHICCKOM OTHOmMEHMH Yerongana. Ho ycrofiunsoe paBBEOBECHe DOZMDKHO B
TOrA2, ROTA3 ¢ RWCOToR TemnepaTypa Bo3lyxa NOAWRaerca. OnAaxu sm
MOHHXKEHAC e MOMeT NPEROCXOABTR NPHMEPHO OGHOrO Ipajgyca Ha KAAIRC
CTO MeTPOR BICOTH. BOWAERe BJAMHOCTA RO3NMYXE Ha ajaalaTEUCCEDe
pacciaceRHe arMcChepn Mccreayerca e 3axaue 588,

134, P=P,(1—az/Ty)", PI/T"=const, (134.1)

rie Ty —abcomotHas TCMiepaTypa ¥y 3@MBoR nosepxHceyd, n=Mg/{Ra),
R —rasoees  noCTofRHan, M —oTHOCRTenbnas MOICKYIAPHEHAE Macca
Bo3ayXxa. B npegeismom cayuae, koria a—- 0, nonyvaerca Gapomerpu-

qJecKkan thopmy.ia
Mpz
P="P,exp { — R’Tn}'

¥xasauine [lo ycavsHic 3agawu dl/dz=—a ¥Ycnoese paemo-

necHa” dPjdz —— pg. Haxonenm, Ha ocwosanu# ypapmenHs Kaaneipona
P =-%pT. M3 3tux tpex ypapueHu{l MO¥HO GGIYIETH QOpMYaH, Npa-

DEACHHBIE & OTBETE,
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135. z=Tyfe. [na apmaGathnecnoro paccacewns (CM.  pemerme
aajaux 133)
z2=gTfep ~ 28 xm.

Hs oTpeTs caelye?, 9T0 T1eMOeDATYDRHE rpaxHeET He MoAeT GHTh OAUHA-
KOBLIM Ha BCCH TOJWe aTMcohepH.
138. PewenBe

dQ =dU--PdV = (g—-g) dT + [(au) +P] dv.

[lonaras cnagana V =const, a zarem P—=const, noayinm
al/ at/ ol el
ov=(G)y =)t [(&) 4] (G )

OTEYAa8 o " o
PRV [(ﬂv)r+FJ ('a_r')p' (136.1)

137. Pemenae. Kak caelyeT W3 pelueHnn Opeangymed szazang,
—C
dQ =CyaT V. gy,
Q=Cdl + Gy
Jlag apuataTnueckoro npoiecca dQuﬂ. [TosTouy

-1
Tax+ v [awaT) =0,

TlonoTaRANA (1034

ar ar
dT (ﬂF)PdV.I f(dp) I’dplﬂl
(8) =1 (T) (%
T I aP)F ) p*

(37), =~ (@), (&)

HAaXOJEM HCEOMHH pesynbTar.

138, Pemenre, OueBRiHO, CKOPOCTb 38YyKa, OPE UPOYHY PABAWX
YCROBHAR, TeM (oAbMe, Ye Joablne CAla, CTPEMAMAACH BEPHYThH OTE.IC-
HEEHYI0O YACTHIY BO3AYXd B NONOHeHRe PARNOBECHN. 3HAYHT, CEOPOCTh
3ByKa YEJIEIMTCH, €CIA, Npd NPOUEX pIpHLX  YGIOBHAX, YRSARYRTCH
pa3ACCTE JARICHHR B MECTAX CHMATAA R pazpexeBHA. {lopLmreHme TeMnepa-
TYPH B MeCTe CHATHA YBCIHUHBAET LandeBKe BOALYIA, NOHAKCERE TeMOe-
parypul B MECTC P33PCEKeHEN YMCHLILAdET faBnedBe. Kak 10, Tak H Apyroe
BENET ¥ YECAHICHHI0 DASHOCTH MeRILY NaBicHRAMR B MECTax ¢RATHA H
pajpexReHaR, & CISIOBATENLAC, K YBeARUENHN) CKOpOCTH 3IBYKZ B rase.

do U
14[]- ET-‘E‘?:

MoTy 4 ENY

CpasHUBAR 3TO C
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141, A = 5 o AT 22 0,61 m/c.

142, F=125ﬂﬂ;t.
i43. v=970wn/c
144, ¥ = i,41.

145, vfu; = 4,86,

146. PewcBeuc. PaccHaTpRBas BHYTpeHEONN 3HeplHI0 U Kan @y HE-
mae P g ¥V, mannew

_{dU) (ﬂU)
dU={—=>) &+ ==} dP.

Cumraf e e Pynxnned T | P, noayunm

%)~ (o), (@) o ()
aP Jy \OT Jy\OP )y ~V\oP)y
Bregem sEraacniie [ =L+ PV, Torpa

(3, = (52 ()

(ﬂ‘ (ﬂﬁ fﬂT) —Cp (ﬂI‘E
oV ) T | pkav av/)p"
CaeaopaTess HO,

aT aT
dU — {cp (WL—P] iV 4Gy (@)de.
Tag xar dlf —noanwi audspepeniuxan, To
a oT 5 T
3F [‘3" (3v), =" ] =5 | (ﬂP)v] '

Bumtoanue Audxpepesunpopanye, NMoayysd TpedyeMoe cOUTUOLCIHE,
147, Cp—Cp=R +V (&C——"')P—P (ﬁ)
14

av P
148. 7'y =T, (P/PY¥ DY 177K,

0=V 2nT) (1—(Po/P =] =460 /e
149, T, =T, —pu¥(2Cp) = 194 K; PP, (Ty/THVV 11 =33 aru,

rAe [\—OTHNCHTEALHAS MONEKYAAPEAA Macca, Cp— MONISPHAR TeLNOMMEOCTD,

Py—arTeothepaoe JapnenHe.

150, v= ]/'ECPT,IH. Yxazagaasd MIKCHMAThHAS CKODUCThL ZOCTHrAETCS
NOA AZHAGATHIECKOM HCTEdeHWH 838 B BakyyM (HIH NDARTEYECKH, KOTna
PiPs>>1, rae P— gasnense raza B Gannoue, a Py, — HapyXHOe XARCHAE).

15, Ty=T, ( )1’“ =~ 400K, o= ]/BRFT‘ [1 (il)]l’;* o~
F1 1

sz 8O0 at/c,

i1



152, Mo/M =e%% 2 92, rze v, =V 2CpT/p ~ 2,58 ru/c.

153. PewegHe, B cncTede oTcucra, 8 EOTOPOR TR0 MOROHTCH,
TeUeHNE T'a3a MOXHO CIWTATE CTAMOHADHEIM. ¥ pariieHue Bepryaaw v 310it
cECTeME 3aNKImemM o 8axe cpl 022 =const, Teuwneparypa Makcumannma
e Touge, rae v=0, OBa papHa

U&
Tnanc =T (l+ ETEP ) ¥

EAH

1
Twane =7 i1+ “E_ME (¥—1]

tae M == vfryy —aued0 Maxa (c;p — CKOPOCThL 3BYKa).

154. Penegde, Tenno, nonyueHROE ragod npH ainabaTHuecRoud
paciIHPelHd HAH (KATHM, papuo Hyaw. PafoTa, coBepleHHAaA [a3oM,
A =P, AV, cosTouyAl - P,AV = 0. Tax gag U =CT, 10 0Tci01a Haxoasu

le {(T,—T)+P,(Va—V) =0,
Hs1H
Co(Tz—Th)-FRTy=P,V,.
CaeroBaTeAb i,

CFT] "I'P:F‘l _.RTt
Tﬂ'— CP ' V&—' P: M
155, Pewex Be Fenonsays pelicHRe npeiwayiel 38144n, FaX0IBM
_CyTy + P4V, _*RT,,
Tﬂ'_ GF L] Vﬂ'_‘ Fl .

C nomoue®d ypasnernsn Kaanciipoda PV =RT ¢ cooTEomenss Polepra
Madepa Cp—Cp=R Bupaieude j1a9 Ty HeTPyAEO MpeobpasosaTh K BEY

_ Cy Vi(Ps—PF
B -

Orciona BHIAD, 9T0 B PC3VILTATE GOOHX aanalaTHUCCKBX MPOLEccoB TCM-
mepaTypa, a ¢ Hel B ofwew 1a3a veeraa BospacTawT. Lom aapaenne
MeHgeTca OGCCEOBEMIO Maave, TO HZ TONYIeARWX (OpMya Clelyer, nTo
TesnepaTypa B offbeX MCBFIOTCA HA GECRONEYHO MEINC BOJAHYHNE BTOPGTO
nopanka. B nepBoM MOpsixe OHA OCTAKTC! HEH3MCHHWLME,

§ 4. Bropoe Hauano TepMOAHHAMHKE

157. Ecay mpouece xpyroeod, To 3aMMCTBOBANHAS B3 TEILIOEGTO pe3ep-
Ryapa TEILTOTA Hé MOXCT OHThL OEJEKCH DpeBpauieHd B pabory, Tak Kax
9T0 NPOTHBOPEHHT STOPOMY MPHHUMOY TepMOABUAMMKH. Ecam e npencce
He XPYTOBOW, TO 00IkHoOe MOpeppamedne TeioTu 8 pafoTy BO3MOMUD.
Hanpusep, eCTd HWIeaRphyi a3 HAXOAHTCE B TCIA020M RKOHTaKTe ¢ TENI0-
RLM PEIEPRY GPOM H NOABCPT 3CTCA HIOTEPUKTICCKOMY PACLONPEIAI, COBEPILAS
paloTy NDUTHE BHEWYAT CH1, TO PH ST0M €TI0 BRYTPEIILAA 3YePrHA OCTACTCH
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ned3MeAHON, TAK KaK OHA 32BMCHT Ae OT 06LeMa, A TOMLKO OT TEMNEPATY Pid.
[loaToMy BCA TENJOTA, 3aBMCTBOPAHHAA TA30M B3 Temi0BOTO PE3EDBYyapa.

JOMTKHE Npespamarnca B pabory.

158,

Buronaes MoHHAKATh TeMNEpaTyVDY XOMOIBAbHEKA,
1

180, Q,=%*l A=15glx.

161. = -—-311
' Ql ..r_l T]VI DH“":
__ RT, T:Va""l_

Q= — 1o Tlvl_?_l_-ﬁi?aﬂﬂ J,

A=Q1#Q2=73ﬂﬂ.}{(.
162, A =Q, (Ty—Ty)/Ty==418 T
183. %= (T, —Tq}{T -]-CF T Ta Y™ rae T, S To Py > P

. l\ 1 R IH(PIJ'FFZJ ’ 1 1 > Fa.

o, (17— 1) Ty =T} In (V,/Vy)

RTy , TaVy?~!

N DT TV T T e Yl

165, A1y =R (T, —Ty), Qua=Cp(T3—T),

]ﬁ?l

168,

169,

170,

Aga =0, Qp=Cy(T3s—T;) <0,
An =Cy(T5—Ty), @3 =0,
nel-— TeTsy
y(Ty~T4)"
An=R({T:—TY, Qu=Cp(Ty=—Ty),
Ay =0, Qua=Cy(T\—T3 <0,
Ag =Qxn =RT; In{(V/Ve) =RT; In (T/Ty) < D,
RA(T, “T]J +RT,In {TlfTﬂ
n= CalTy~T1)
Qi =Cy{T:—T1, Q=0
Qan =CyT1In(Ty/T1), m=1—(TyTaIn(Ts/Ty),
Qu=RTim{T/Ty, Qu=Cy{TH—Ty),

Qua=Cp(Ty—Ty, m=1— Cp(Ty—T)

RT,In(T/T) | Cy (Ti—Tal

Qua=Cp(T3—Tq), Qa=06

T, —T
Qa1 =CpTy 10 (TYT,), 2 :

ﬂ:l—Tllﬂ(Tu'Tzi'

C C
Q= P—g F{TE_’T]]:-

Qua =Cy (¥ ThWTy—Ty), Qar=Cy (T —V TiTy),
ne 1—2 Cpt-Cy(M—Td
Cy (Y T\Ta—Ts) +CalTy ~ V 11T 3)
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171, = _.'!’Tﬂf‘;fﬁ“;::_ 19
172, =1 —(TafTy).
173, Ayy = Q1 —=RT In{Va/Vy),
Apgg = (C;,-—'Su] (T'1—T3), Q::=Cn (Te—T)),
Ay = Qs = —RT; In (Vo/Vy),
Ag=Cr—C) (T,—TY), Qu=Co(T1i—Tgh
5= R(T,—TgIn [Vilr_"'g_ '
B, 00 (VaVy) - Co (T —T0)

_ R -—TH)In(V,/Vy)
N R I (V) +Cy(Ti— T2
175. Pewenne. Busuwew Ha asarpamde P, V (pAc. 37) ame
CorkOHedHO GAH3KEC HaoTepun 12 W J4 W Jpe | OeCXORe4HO ONE3EHC
7 atabaty 239 # 4/ R TpUMEEAN K
| uukAy 1234 teopeMy Kapxo, Temmo
Q,, DoryzendHoe cucTelof Aa E30Tep-
Me 12, pasio Qy=A,+ AU, e
A; = PAV —paGora, coBepweiad
cHcTeMoRt Ea usoTepe /2, a A=

174

oL/
= ( EF) - AV — H3WeEeHBe BAYTPRH-

Hel SHEpPrER Ha TOR 3KC E30TCpMC,
PaGora uMina mapdpa’aTed fLIo-
weasto 234, C ToTHeCTRE) JQ BETHYHY
Puc. 35. BHCICFO MNOpAiKa MEJIOCTH DpR Bhi-
qucnenns 5Toit waomaja Garvpy 1234

MOEKHO 38MENMHUTR RapAAICAOTpaMWOM. Ero nnomaak, OMEBHLHO, pacna

naomajle mapaayetorpawwa f256, 1. e A=AP-AV= (%) v AT AV,
rie AT =T,—7;. Vo 1eopene Kapho 4/Q,=AT/Ty. Tloacrasnas cwna
BupaEels A18 A 8 @), noAyydM NCpEYIC H3 (POPMYH, KUTOpHE HAJO
nugazaTs, BTopas gopMyna maTyiaeTcd M3 nepeoll As(pepCHTEpORAHEEN
no T upe mocroRuacy V. (CM. TaKkke peureHse 3azaud 228.)

176. Pewe nne. INepenpmex Neppoc HATATO TEPMOAHHAMEKK OQ =
—dl7 - PdV e BRrae 6Q =4I —V dP. 3atem Bosbuen na suarpadme P, V
(puc. 37) ag2 GocxoncgHe GuE3EBe B30TepMH /2 8 34 B jee GeCKOHCTHO
Gamsxee atmaSarw 23 ® 4/ B npusenuy « nexwy [234 teopewy Kapro.

Termo @4, GOAyYeHDe CHCTEMOR HA HIoTepue /2, DaBHO
===V (P:—Py.

Tak XKag HAMeHCHHMe 3HTAMbOBH fg — fy IPOHCXORAT N[O KAOTEPMR, TO

Q= [ (g"p) - F] (Py—P)).

i22



Pabora OMR78 A R3oSpazatca maowmazel f234, C ToMHOCTHG XO
GecKOHCTHO MANWX BHCUEro HOpAAKa ¢urypa (254 MOXET CIRTITLCH
mapaaneaor paNMoM. [lacnass sToro napanaesorpaMka paeHa nacwanu
napanienorpaMwa 256, [locncands n cBOw ouepenb panHa AMMAE OCHOBA-
aaa 61, YMHOXCHHOR Ha swmicory (V.—V)). Iocgontky Toyxax f & 6
COOTBETCTEYIOT OQJRAaKOBLe OObeMI!, HO PpasfAlie TeMNepaTyphul, NMIHHA
ccnopanen 61 paeradP 9T, (T, —T,). Nosrony n1a paboTH HBEAA Ko-

Aygae /8P
.14.-'= ta“f) v {Tl _Tﬁ} {Vﬂ—- FIL

HIR, BOCNOABIOPABIIMCE TOHISCTEOM (‘EH AN AT

’ a7 )v T T AT eV T

A== (%)P {(T1—T2) (Pa~Py).

Ho recpese Kapao A;Qy = (T, —T,)/T,. [loacraanad ciofa 3mayucHus
s A B Q,, NosyYHM Nepayws W3 AoEKa3dsiBaeMux $opmy.t. Bropan moay-

yaeTca ¥3 neppod Auddepennnposaurem no P, TaK Kak Cp= (%.—)F .
(Cu. Taxke pewpenme 3ajaun 228)

1. P=A(V}T+B(V), rre A(V} nB{V)—DpoEsecabyue Jymx-
LUEH ohneMa,

180, V=A{P)T-|-B(P), rne A(P) B B(P)—npouspicrue $yHK-
IIHH AARNSNHA,

! 2'_3 B“_ !
isi. (-E-bP , acP )_SSEJ:E,
P

_ <14 _ gL anns
au__rg(a—r}dwr,q_,q 5 BTP? =120 Ik,

oPY [OVY . fdV\? [P
182. Lp—Cy =T (ﬂ_T)r(ﬂ_T)p_ T(E?)P(BT)T_'

apP fal
=_T(W;Fk@)r'

cp—c, = KTaf. (183 1)
184. [Ina soud cp— ¢, =2 Jx/(xr-K) =5-10-*granf(xr-K). Cromm
HRUTOMHASA PATHRUA YAEAbHEIX TEIJIOCMROCTER €p H &y LA BOAW 0OLECHS-
ETCR MATOCTHIO TEMTNIEPATYPHOTC KO RUHENTE PACLIRPEIAL &, 06y choBACE-
Helt ToM, uTe RosppEuMeBT w npn 4° C ofpamaeTca B MAOKMYR =0, dan
PTyTa Cp—p = 17 Bx/(xr K}, £, =123 Ax/{xr-K)0,0292 xxan/(xr-K),
cpfc, = 1,13.
I85. Pewenue. Ha dopuyan (136.1) nDonydaeM anR paaucern
VACALHEI TENIOCHEOCTER

183.
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Iiccae MOICTANGBKH YHCIEHUMX A3HHHIX [MoAYuaeM JLTA BOThb

d_[_;\ o~ 5 — . " ]
(dlf’)r_l_P ~ —0,33. 103 TTa~0,33- 107 atm,

a4 IMTH ATYTH
1
(-ﬂ,—) P 1,28-10° TTa & 1,3-10% ary.
T

Cae0BaTILRO, NP OGHWUEHX YCROBAAX BeqaHtHHa (0U//0V)y B ThCRUE B
JACCHTKH TLCAT Pa3 NperCCXOSHT aTMoChepnoe gamtexne. OTCiofs areayer,
YTO N9 MAAKHY H TBEPAHX Ted pa3oCTh £p—C; 0OYCI08AENA IIABHLIM
ofpa som padoToil, KOTopad EJET Na HiMeHeHHe BHYIPeHHeH SHepruE Teaa
NpH €r0 DACI/HPCAAN HAR CHITHHE JIPM MOCTOAHHOM JaeacHeH. Pabora
NEOTHE BHOILIIGTO J4BTeHHA NPAKTHIECKH He HIpaeT HMKakKoH poviE. [aa
14308 NOJMONEHHe oGDATHOC: 31eCk PATROCTL ¢p —oy ONYLICRIENS NOYTH
HCK THOUHTEILEY  paGoTod npoTHA NOCTORBHOTC BHCIIHCTO J3BMeHHA P,

186, Cu. omner X zarage 182,

187, 1) Oxaaamrea. 2) Harpeerca, OtseT oieayeT H3 TOXIeCTBa
(9T () (9%
“gP v \aV/p\oP )T
TCORH OYHOPOAROTe H H3OTPOIIHGIO BeDIECTBA {CM. MRETMAYIIYI0 2aayuy).

188, Pocmerue 3anmmem ltepasercTso Kraymwyca B Buge

e‘f._f:z]_L Saq,

, CCTA ¥1eCTh YCAOBHA CTaGHA6IOCTR (JH3H-

rac 8@, —3neMeHTapuo: TEMIO, MOIYY3EMOoe ualliggofi B KPYIOBOM npo-
uecce OT parpeearedcdf, a dQy —NCMERTAPIIOE TeML10, OTIABACKOE XO.I0-
awthinikad. (Bermiaaw 8@, # §Q, cvuecreenno masowxrenbRu ) Ecan
BMeCTO Ty MOCTABHTR MAKCHMAMLEYIO, 3 BMCCTO T3 — MHHHMANLHYIO TeM-
neparyvpy, T HEPaBCHCIRO TOMBKO YCHMABTCH. 3maymr,

1 1
Tnaung < Tuen S ¢

¢ Qs

T.Hﬂlil‘: THI.'E

L1

rie {; —NOIHOE EORAYECTBO TeILTa, NOIYUeHHOS MAMAOA OT HArpena-
Teneli, a €, — NOJHOE KOAHYCCTBO TeMAa, OTIAHHOE IONOAHAbHHEAM.
H3 nony4ewHOro HepaneHCTBa ChelyeT

Ql_QzﬂTIIEc _THHT[
Ql THI..HC ,
970 H TpefoBANOCE JOKAIATh.
[83. Pcwmerre. MakcuMansHas padoTa NOIyURTCH TOrlé, Koria

MAMAHA patoraet noCICIOBATEAbHO HOBTOPAIOMIBEMACA O2CKOHEYAD MATHMH
nuxaany Kapuo, [lycrs B pe3yabTare 0JHOTO H3 TakHx [HKAOB IepBOC
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1eno oTAEne Temmn §Q, =— CydTy, a propoe 6Q, — — Cd7T, (Ty R T,
03HATAIOT [ICPEMEHTHE TeMnepaTypw Ten), [IpoHsrenennas paCora parila

84 =06Q, 60Q,, upnyen
5@1 8Q, _
-[_ Ty

GG

HuTerpupyd aT0 COOTHOIICAHC ¢ Y9CTOM HATAMLAWX YCIOBAH, MOTYUHM

C,+C C,
TCTC: = TG TEs,

OroBuatcapnan  Temneparypa T waillgercs w3 yewopas TIy=—-T, =T,
Ono jpaer

76+ G 7CCs (189.1)

Maxcwwanenan paloTa, KOTOPYI0 MORCT CODEPIMHTE CHCTEMa,

T T
a={sa=—c (ar—c, { ar=Ty0 0T - G4 CIT
Tia Tie

(189.9)

Ona paena yOWIR RHYTPEHHER SHEDIHM CHCTCMH,
190. Pewenge, 3anucap (189.1) B BEIS

T.'l. +Ej.a|:| — TIL‘ITEJI EI‘

B npejete Cy —> 0 NOTYIEM T =Ty, JTOT DEIYNLTAT HEDOCPEACTECHHO
OUeBHIEH, DOCKOABKY Cp— w, D/eMenTapHan pabota

6A =08Q1+08Q:=(1=T/T) 8Q; =—C1 (1 ~-Typ/T 1} dT.

(1Cc01a RATErPEPORAHHCM HAXOIHM
A=CT10—T30—T30 10 (T10/T 20l

Patorta A wmcubme yOLAH  DHYTPEHHEN SHepI'MR  HArperoro Teaa
€ (T10—Tap). HacTn pHyTPeHHEA SHe¢PrRA TCAC DCPCLAET OK P KAXIHEH
Cpeite B HHJE TEILLd,

191 T =Ty, A=Cy[Toa—Tyo -+ Ty In(T1/Typ)]. Herpyano wpo-
pepaTh, 9T0 A > 0.

192, Pemenne. Ten1o, oTRapaemoe ABHTaTéNeM HpH ero padore
BOAC OTONMTENBACGH CHCTCMH (XQIOARAbHEHKY), PasHO
Ty
Q = qu
PaCora Ammratcas

71—=T
g L3
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pACY0AYETen HA TIPHBCIENWe B NeRCTiA® XOnORHARNOR Mammnd, Ilocrep-
HAA fepeT OT XOJIGIMMLEEEA {TDYHTOBAR BOA4) TEMIC {3 A Oepenacer
HATPeSaTeNIo (BONA OTOMATeTbHOH cuetemu) Temwno Q. [IpH arou
¢-Tre, -q-¢lED
| 2
o . _'rg_=q'r1—‘ri T
T,— T T, Ta—T,

[lannpe KoARTecTRO TeILIA, HATYJAeMOe OTATMHBAGMEM HOMCILDEHMEM,
panHo

=4,

G—=0Q'—Q'— Q%T{T?‘:Trﬁ = 20 000 gxan/kr.

[padHR 2ABHCHMOCTH BEIHUHHE (/7 0T TeMIIGPATYPH B OTORNHTEALROH

. CRACTEMe TIPENeNSH Ha  pHe, 38,

7 Apyroda (6onee oOmuf) weroy

pemiedHNs 337394 CCHOBAH HA liepapeH-

ctBe Kaaysmyeca (cm. cigayowmyio
gafany).

193, Pewenzge Ofe wamm-

Rk — ABHCaTeNh H XOMOIAANBHAR mA-

P ™ IM¥HA — COBEPWHIH KPYLOBOH UIpo-

| | Lecs, B pe3yALTaTe KOTOPOro Barpe-

j_ 1| 7, BaTedb OTAAN TENMD O, XOIOIHIE-

7, ' 7, HHR OTIAM TCNAO (fy, MpHPOIHAA pe-

3epBYap BOJH NPH paboTe NEMIITEIA

Puc. 38. NOSYURT  TeIL10 Q5  nPRApOXmIH

DeacpRyap BOIH OPH pafiore Xx0710-

ARTSHON Mammiu NoaysEa reosao Qi Ha ocHoanRe kepasexcrea Kaa-

y3Hyed

T e sy S ELLL SEEmmn B B

bk il s —— e s Sl el

Ql Q: Qt ‘I—Qéiﬂ'

T+ p
Padota ZDHraTets QI—Q2 ZonxHa (BTt He MeéHbe paborw, Morpef-
HOR I8 IPBEBCACHKH B JeACTEHE XOMOIHALHOR Maonuu Q' —Q, T. o

Qu — Q2= Q2 Qs OTKya®
Q:1 Qs =<Q1 Qs
Ecan B Hepamencrse Koavasyca Qy-] Qz 3aMCHET: 12 SOJulIyo meni-

quny {; -4 U3, TO OT 3TOrO EeDAREACTBO TOILESD YCHAMICA. TAXHM ofpa-
308, IOTRHO OWTh

%1% 010,
2
PTEYAA 1T, — T
T A d
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T =T, 7y
Ts—T3 T,
PapeHCTBO OTHOCHTCA K FRJ€A bHuM MANIHHAM, PaSOTAOUIAK 110 DEEJY
Kapro. [lnA peaibikX Maumn Haao 6paTk 3RAK HEPEBEHCTEA.

184, Pemesd e, [lonyerBs npOTHEONGIOKHDE, NPEJROORHM, YTO
A B B—ape coceIHMe TOMKH, B KOTOPHX IIGJETPONA NEPECEKAETCA C Hio-
repuol (prc. 39). [Ipusennn x muxay ACBDA

pasenctee Kaayasyca. Ha nonatpons ADB
TeNAOCMECCTE C NOCTORHIE, 2 DOTOMY

T
B
[ ec 4o
T T
ADB T &

Q= Q,— 364 Br,

(Heterpan olOpamlaeTcs B HyJAb, TaK KaX
T 4 =Tpg, nocKonbKy TouEkH A H B Jexar Ba 4
gaorepue.) Ha Haorepue ACB

5%‘.:%5 6Q=% : Puc. 3%.

Taru obpazou, paeeECTBO KAay3nyca ceoaures ¥ @ =0, roe @ — Teno,
noAyHeHHce cHcTeMoH. Ho ans xpyrosero nponecca € =A. 3HavHT,
naunaik uHkda ACBDA papEa nyamw, 970 WMo#eT OhTb TOLAa B TOALKO
TOF A&, KOTURa MexIy TOYEaMH A 2 B DOIHTpona H H30TCpMa [CPeceka-
OTCA MeMRY coG0d. 3TO [POTEBOPEURT NpeANQICHKEeHBEW, yio A ¥ B —
CGLEIHHE TOTKH 0CPCCedcHHs MONKTRONH
C H3OTepROA, 1 7

196. Pemenne., Ilpumenue K
PACCNATDHEACMOMY  UHEJY DaBCHCTHO
Kaayanyea, 0o yyrM

Cp—Ly)in (TeT 4T Ty) = 0,
OTKYIa H CJABAYET TpehyCcHoc cooTHOLDe-

yHe, Tak kaxk Cp—OCy £ 0.
198. A=C{T, In{TfTs) — (T, —

_TGHT T T PHC+ 4'{].
199, A— 1T 2Q,.
1

200, Pewernwe. Ilyern 1842 cxedMaTHHecRW K300paxacT nepsHf
nepexoa, 8 /&2 —propof (pHc, 40). [lpnvenss & HeM pasedcTeo Kaay-
JHYCE H YUWTLBAA, YTC HA axBadartax fJ & 42 ceceTeMa Tellia He HOoAY-

uaer, HanHwEed
e QG
fi T Ty’
152 1342
137



roe {),— Tenne, nosydeHEO: HA R30Tepme 34, Io ycaoeuw T > Ty o
8Q > 0, a notoNy
c80 . (80 @
T To To'
f52 153

rie -—TeOIQ, MOIVICHNO: H3 OYTE 162, KoMOruapysa IOCIENRMe HE-
PADEHCIE0 © HPEIBIYTiHN PasCECTROM, NOAYTae Q > Q4

203. Pewenne I[lyers po Beex Toukax HaoTepwu (@V/0T)p=0.
Toraa n3 {29.2, caeayer, uro (@P/0T)— 0. Ha saorepue BBRARY COOTHO-
mmerus (175 1)

dat’ — [T {oP —-P] dV =—PdV,
CAGT Sy
a moTony 8Q —=dl' + P dV =0. 3AaunT, 30TCPYa no BCeX TOIKAT AOTALIA
coBDanath ¢ anHafaTom.

o4, 1} Ecar Ou EoxXpPHUIACHT TENAOEOTO pacuipeHEA ofpamaica
5 HYJh H4 BCOM [LPOTAXeniA H30TEPMH, TO OHA COBMAZATA 64 ¢ ailga-
Gatof, W UMKA Kapno wexcny TemnepaTypoii 4°C B KagoR-anbo Apy-
i\ rofi TCMIEPATYPOH OCYUECTRRTE OELTO
60 weab3in. 2) Ha camow aefe FaR
pogel KosphHiIReRT TCILTOBOVO pac-
wupeius ofpaniaercd B EYdb TOIBKO
g5 pjHOf Touke H2C0TEPME, TakK TTO
? YCJ0BHA S4laUH OCYUECTBHTD BCIE-

31,
i — 205. Cm. phc. 41, PaGora u
| KOJHYCCTBO TeILTa THCAEHHO PaBHI

NAQOMMAlHE LHKJIA.

‘ 1Ty, _Ty—Ts
3 Oy 206, vy = 3T, ,ﬂ—m.
Puc. 41. 207. AS —=meln{Ty/Ty), Tae
it — Mactd BCIeCTBd.

|

(73— T
47,7
289, S=+[Cy InT - R In(V/¥)| const], rae 3a1AUTEBHAR NOCTOARIAN
f CKOOKAX B¢ 3ARMCHT OT YHCAH YACTHEL Fasja.
210, 8, — 8, =CyIn(T4/T)) —Cyln (P3/Py) npH V =canst,
S8, =R In(Vy/¥)) =R In(P/P,} npn T =const,
Sg—=S8, =Cpln (To/Ty) =Cpln (Vy/V;} npu P —= const,

M
211, AS =R —p—]ﬂ % , e [ — OTECCETENbHAR  MOAKy/ARpHadA
1

rae Cp — TenIoeuxoeTh ORNOTO Ted4.

204, :".S = Cp iyl

Macca Tai3a.

Pvn | I

AS =838y = (1Cy—Cp) In (V4/V),
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rae y=CpfCy. IlNA HaaTepwavcckoro nponecca:
AU =0, AS=R in (V,/¥y),

AAA 3 1ualaTHYecKoro npolecca:

AN 1
ﬁu_f-——](v!’-l_r;r—l)' AS=0.

213, Al = —34,P.V, (1 — V{/V?) = —625 xaa/moab,
AS = — 2R I (V,/Vy) = —4 wan/{uoae: °C),
Q=— PV, (I — V}/V]) = — 417 xat/ionn.

CreTeMa de TOCACULEET, & OTlaeT TeNJ0.

3
)

214, ﬂU_—E'-PlL’I( — 1Y =—117 xan
V4 _
¥ (w2 )_—Ti} Kan.
PV, VW,
AS=— 57— lny
215. AS=4.56 gan°C.

J=
Q Py
3
— Iin F =—0,20 gaa/K,
216. AS=R ( M, + My ) in 2.
K1 [

51’1 _—B?H

— % Bv; InT1+3v, In T+ R {v; —v)) In2=0,16 ®xan/C,

217, S3—38; =§ (Bvy +3v.) In

rae v; = 0,402 —uucaoc woned poxopora, vy =008 —geEcio Moaed
re HA.

218, AU =l — U= 0

ey (277 1),

AS=5-35, =i:f—CF {(y—1)1n2,

rac y =Cpf'c?i
219. AS =83 xan/C.
220, AS=3,2 kan/“C,

g {7}

921, s=¢pInT - L1=<E-Fconst, rye cp—YIENBEAET TENNIRUKOCTH
B T p—Y

RUTROCTH, §{T)—yl0IbHad TenJoTa NapoOipa30BEHEA nNpH  TeMnepa-
Type T, & — OTHOnRINE Macch 1apa Ko Beell WACCE CACTCMB

222, Pewende, Tema A n B MOIyT ofiIMEIIHBATLECA BHYTLEHHES
SHCPrHCE NYTEM TeRJOOLGHCHA K TPOH3BOLATL paCoTy APYT A% ApPYyTom.
Tak Kax ONA NONCICHIR B XECTKYQ ainadarsacckyo oloaguxy, TO HI-
MCHEHHS RX BNVTPCHHYX 3HEPrHA B 3AMCVCHTAPUIOM [poODecce CBFIRNL
cooTHOINCHEEeY dl/ 4 = —dl/g. B cuny parencTra feACTBAA H NPOTHRO-
nefictean 84 4 =—08A4p, rie 84, —paGora teta A pal Teaom B,

5 o/pea. A B. Cueyxuna 129



s 0Ap—pafora tera B mnan Tesom A. Clejonaretsho,
@V +3) 4 =— @U 4 84},
HITH

6Q 4 =—8¢s.

KooHgecreo Temna, NOTyueHHoE TenoM A, parHO EOJMHRECTBY IemAa,
oTaarHOro Teqom 5. {((oraacno NocTyraty KaayaHyca B CHCTEME CBRO-
NPOE3BONLHO MOTYT MPOXCIRTE AMIGE TIRHE NPOLCCEH, B KOTOPHX TEMSO
nepexoaET OT Tena, fa7ee HarpeToro, K TaTy, Mewee marpetowy. Orclona
rTeAyer

6Q4 <0, 8Qp>0,

1ak K&k T 4 > Ty, [IprueEAs X Kawaowy E3 Ten A A B HepaseHcTBO
Kiayaryca, noTyTHM

.E

CrAaguBan 378 EepameHCTea W ODEOMMAS Bo BHHMAHRe, 0S4+ S5=3,

() ) o

228. 5,8, =Jr —vCy Al =13 Im/K.

824, S, — S, =v[C¢ln{To/T) +R In (Vo/ V), tae

Ty_ ?—’( Vi)
Ti"lﬁ"if“' vzj’”l L

[Mocae nopctradoskn Cpy =37, B, ViV, = m:
83— 8, =vR 3/, In{T/TH+1nn)=18 xan/°C,

228. Pewmen e, PaccMOTPHM CecKOBCIHO MAALA KBAJACTATHISCKAN
n3oTepuAvecind nponece, [logenus coornoweune TdS —dU/ - P4V pa dV,

HaRJeM
[ENJ\ _ (__) P,

\gV /1 ' \aV

DA HA CCHORAEHE TPEThero COOTHOMeHHS (227.1)

al/ aP
(&)= (&), ~* D
AB3JOTHYHO HEXOAHM XAA SHTATbNMUE
al iid

230. Ycnoere nonporo AwipepcHBasa nan 64 TPABOINT K cOOTHO-
eHRl0 (@F/aT)y =0. HesasncAMocTe paloT A oT 1yTH RUTET PEpOSAHES
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NP HATHINH F1OC0 COOTHOWCHHA CACAYCT YHe H3 TOorg, uTO P Be 3an\-

cuT 0T T, a AphscTes dyuxnBch TonLko oSnema: P —P (V).
2. Pecmenxe.

Cocymr [(B) (2]

8T jp \OT,y
a8 Fas”
dS:.(-_) ar 92y av
dl /vy ‘\alf');r

(23) (38 (%) (55
8T )p - \IT) ¢ T\ | \ 37 )1
Hcnooibaya tpeTue cootniamiennae (227.1), naxommy

oV ‘P
Can—Cy =T [ 1‘—) .
B (W)Pkﬁrr
232, Pewenege.

gt/ as
dl) =Td5 —P —_— ] = | -
v v, (av)r T(av}r P.

Benuuraw 8§, V, T cosAzadu QYHLOAOHATLHHM — COOTHOIEHAEEN
(S, V, T)=0. U3 nero crenyer

(ES_ — (E?_.) (ﬂ') _&'(ﬂ)
BV r . \oT Jy\aV/), T T \av /)

[ocne cOOTRRTCTEYKMeR NOACTAHOBKA NANYU3eTCA OCPBOE COOTHOWEHHE
AHazOTEYEO AOEA3LBACTCA BTOPOE COOTAOMEIHHE,
233, Pemenne,

QU _a{U, T)_o(U, V4P, T)__ /ol (g_g
(5"’)1'_3{1*’,?”} Ta(P, Tia(v, Tj”kﬁ)r 'W)r'

AHANOTHYEO AOKA3ILIBAECTCA H BTOPOE COOTHOWCHHE.
235, Pecuenne.

aPy 4P, 3 dP SaP,TYaV, T

(W)s“a(v, S} a(P, TyaiV, Tho(V, 5

705\ (BP\ [3T\ _(BQjoT)s (3P\ _Cp (3P
T (ﬁ)p K5F>r(ﬁ)v‘{aq,fa?"h- l.ﬂi”)r"f% xETf)r‘
237. Cn. npequmayluyio 3alady, [lprHATE RO BOAMaHME, STO 114
YCTOAUUBOCTH QU3HYECKR OIHOPUIHONO BCIHCCTER AOIMHK BuMONHATLCA
yeanosua: Cp > 0, Cp > 0, @P/0V)r < 0.
oT\ _3(T, 5)_3(T, 9, 1) _
¢V, s d(V, 8 d(T, V)ay, 5y
S (ﬂ_‘?‘: (1Y = I (220
oV, r 88,y Gy 0T /)7

.

Tak xe AOKaWBASTCH M IPYroe COOTHuLILEHHE.
240, Peweonuc ilversd, r, T, 5 — 2IAKa, naTAXelHe, TeMICPAT: pa
M NTPOMNEA XIYyTa. M3 3Tdx gerupes DetHuHH HC3IABICHMU TOMLKO AEB,
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CCTaThHLE HBAAKTCR ¥ (GYHRURAMH, [10ITOMY TORaecTrcHHO

faT ¢! asy _
Uﬂ)s (ﬁ)r (13?):_ " 40D
3 neproro mawana, sanecadHsore B BHIe 4{U/ —T38)=—§dT +14dl,
clieayer
(), (), e (3),- (55
o jr \dT /; as /1 Lﬂf}r'

Hanee, Tak xak T, ¥, [ ¢BA33AW PYHKOHOHANBMEM COOTIOWEHHEM, TG

TOA 2 CTREHHOD
(2L) (& (ar
udﬂT; THKE)T a_f')t.

[Mopcrapass sto B (240.1), noayynw

c;(a'r (ﬂ fg’_) e
T :EH)S &\ T

L]

rie C;=T (05/aT); —1ennoeMrocTh NP DOCTOAHHOH AZawHe. Owa naao
HHTeAbHA Ans geex Tea: C; > 0. Beauguus (@//87)r Tak&e NOA0KHTETbHA
nag ecex Ten, CAeloBaTeNbR0,

(%)s(%)r <0

[To ycaorHmo sananw gas pesdBOBOre Aryta (04/07)c <0, a nostoMy
(0T fet)s 0. OTcrona cACQYET, HTO XKTYT IATPEETCH, eCaH ero aaHataTH-
HECKH YIJAHHHTL.

241. Pemwenne, Paccyxpas, xak npH Bweoje dgopmyan (175.1),

HaxOFHM 5;; a
T
(ﬁ)f‘—*"(ﬁ)f“-

[Tpx BUYHCACERH 3HTPONHY BCIOIB3YEM cooTUOLeBRE Makesanga (85/0] r—
= —{(01/0T); B noayuzev dS=—Adl -C,dT/T. [lpa uzoTCPMATECKOM
pacTaxedan uaypa 48 = — Adt < 0,

243. Pemenne. [Mpx obpaTumow aawalatuveckoM pacmapeHRy
OCTaeTCA [OCTOSHHOE IBTPOONHA raza S. PacevartpHpas ee Kak yEKIHIO
TENTIEPATYPLl H JABACHUN, MOXHO BaOHCATh J14 SJeMenTapuoro olpaTu-
MOTO NPOIECta PaciuHpeHHi:

as a8
.-3.3:(?}Pnr+ (——)Tapzu.

(8),-+(38),+ ()%

K pome Toro, corqacog (227.1),

(&)=~ (&)
oF jr ('—"T P

Ouepuano,
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[Mosrouy
Cp v
Loar— (ﬁ);"‘“ 0.
Crcioia AAR OeCRONZYHA MENOCO TPouLCCa

AT _ (3T T @QV/AT)p N
PP (243.1,

12 KOHCSHOTO npolceea

P,
T 76V
To—T =S ———) 4p .
2o ) Cp \dT /a
ol
244, AT =% 4p—0,038°C.
pep
245. AT —2-AP =~ 0.26°C.
Cp

B r_
249| AT'—— - WT——- - ﬂ,g-ﬁ K-

250, Pemewnue, Jnaatemcutapuoro npotecca TdS = 8Q =4/ 8A.
Iipy W30TepMHIECKOM DPOUECCE BUYTPEHHIA SIIRPTHA AACA,)LHOrO Taza {f
ge MeHAcTcqd. Cregopateavno, 8A < TdS. Orcioaa

¢ v o
AT (S—8) = KT (wln Va_ Vo v.mii;.,.ﬁ)z
]

Vi

~wRT IV e
Vi¥s
251. Pewenne, Havanbuoe ® KoH29HNE COCTOAHMS PADROBECHHI,
Temno He ooasoxutes. ITostomy A =—=U, —U,, e U, u U,— Hasaasuce
H KOHE4[Qe¢ 3ZHAUYCHHA G TPCHHeA 3InepCMy CcBcTemd, (O6Lem cHeTesu
V. + V, brxcrpoBan. JIoSTOMY B KOHCYHOM COCTOSHHH BHYTPENHAS SH2D-
rusa ¢eTh dybxuAd TogavKe sutponun: L, — U (Sy). Tax xaw (@U//dS)y =
=T > 0, To sHeprus U, OyICT W#ARMATLES, KUrA3a HTpONZEA S, Takmo
muuAavaibaa. Mo B agnalaTRucchom nponecce snTponns ne yOwBaet.
CrexonaTelbED, S gup =25, MakcamainHaf pafoTa DoayuATCE B TOM
cAVYae, KOrjga INUTPONHA OCTueTCH TCTOAHHOA. H3 veaouus pasescTsa
SNTPONER

v (CypInTy = RINV) 14 (CyInTy —RInVy) =
= {"Fl — 'lr’!:] [CI'.' In TE + E 11‘1 (pl . Vg”
gaiineM TeuDepaTvpy T4 B Xomie npoiuecca, [oAcrarasis » 5T0 ) GIOBHC
Cyr=b,R, ¥, =¥, Mox¥Tas
Vli«'? ]1 3
To=T =0,754 T, =220 K,
2 [ (V- Vo) !

Magrcivatbiiags pabora
Awage = (¥ v Oy (T, —Ta) = 1,50 k[ix.
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262, Pemenne. Byged paccyaTpipaTbh SHTATENTHK rasa f Kax
dyHRLED Temnepatypu 7 R JaRicHAA P, ECoH pasnocTh n131aanHOCO
H RoueyvHoro japienafi P, — P, wana {GAaddepedunAsibuuf  plenT
Axoyaga—ToucoHa), 10 yonoene [ =rconst danHiued B EHAR

M=(~a—"> fﬁ.T,t-(&” AP =10,
P

ar 3P 1
A Tak Kak
al al gV
(G e=er (o) T (5 )
" V
AT T @VioT)p—
= 5 . (252 1)
C momolubl Tomacctra (29.2) sty bdopMyay BeTpyAH0 TpeolpazoBaTs
K EHIY
AT T (@PAT)y +V(OP/3V)r
AP T Cp(P}3V)7 . (252.2)

Eciin paznoeTs fapaennd Py — P, we vana {(gaterpantnud sppext Jaoy-
nd — ToMcoHA), TO TpH BRIYHGIEHHEH H3MEHSHEA TeMnepdarypw T,—7T)
PeaJbIF HePABIOBECHHHA INCIECC MIHHO 3AMENATh KBASHCTATHISCKHM
NPOOCCTOM, NPOHCXOANIGEM TIPH OOCTOAHHOH SHTARLIEH. 3T0 WMOEHO
ZeaTh TOTOMY, 9TO HAaTAThIOe H EONETHOe COCTOAHRRS MOJHOCThN) ORpe-
JensloTes 33JAHHEeM JABRIeHHA W SHTANBIIKH, KOTOpHE DEKCUPOBAHN, a
MOTOMY TIpH BHUHCIenHEY T, — 7T Ge3pasnHuno, KaE OepelojHT CHCTEMaE H3
HAYATBHOTO COCTORHHA B KOHeYHOe. 3aMeNHD peaAbHKE NPOLECce nocnefo-
BATMIBBOCTLIC OECKOHERHO MaTRX nponecceos JKoyas —ToMcoHa, MOKBO
BIMHCATL ANS H3MEHEHHA TeMIepaTypal

Py
Tz—T1“—*S TVt —V iP. {252.3)
Cp
e
254, Pesyaptar nomyyaeres cpaerendeM dopmya (252.1) w1 (243.1),
206. PemcHEC. fIJ19 BHOURCICHRA H3MCHECEBA SHTPOMHM rasa 3ade.
MM peanbnuf nponece Jdaoyna— ToMCORS EBa3RACTETHRCCKEM RASHTAAL-
IHYECKHM [IDOMICCCOM, OCPCBOJAMES CHCTEMY B TO e KOHETH0E COCTOAEHE.
Aada rakora npouecca df =7TdS + VdP =0, a notoxry
[’_‘En) —— <o,
0P T
Tak xar gamnenne r nponecce Txmovaia — TocoHa MOKAKACTCH, TO B3
M IYIEHHNOTO HEPABERCTBA <rellyeT, nIn SHTPONHS BO3P2CTacT.
256, Pemenne. Tak Kax Ha] razod ne npodisoxuTea  pafioTa
WoOTenI0 Hé NOJBOAHTCH, TO [ICCIC YJANCEHA NeperopoikB E YCTaHOBTe-
HHA P3BHOBCCHA BHYTPEHHAA 3HEDPrAA ra3a He HAMEHATCA. PCealbHmA

| 34



MpNIees, COBepUIdEMIIA [&30M, ABARAETCH [1eDABHOBECHRIM R OUCHb CJOXK-
HHM. ORHAKO BaYydabHOE B ROHCYUHOR COCTOSFER DARHOBECHM, a TeMMapa-
Typa rasa B PaBHOBCCHOM COCTONHNH ONPeIcAHeTCH JBEYMR NapaMetpamH,
3a KOTupwe YAOBHO B2sTh BIVIDSHNIOW sueprElo H ofbed rasa, [Ipe pu-
UHCIBHRY H3MEREHHs TeMNepaTyphl [ealbHLA TPONect MOKHED JiMEHHTh
EKEA3HCTATHMECKAN TPOHECCnN DPW NMOCTUSHHOH BRAYTPCHHER SHEDTHH, jlai
TAKOTO NPONECEa

Jian BuITACNEHHT 9ACTHOA NPOH3BOAHOH, BXORAMEA B 3TOT KHTSrpat, Balo

i et H g BN

{ oU {

v={5r), T +{57 ),
OAOKET: pashud Hymo. Eom eme BocooasaosatThe nepeof dopMy-
noR (175.1), To nony4nTcy

4T\  P—T 3PNy
oY Jy Cy '

CROoHNATER IO

v,
T,—TI=SF_T(§:medV

¥y

Jlas Apeathiore rasa sra dopmyna paer T,—T(=0.

257, PemeEHe, B cOCTOAHMK MeXaHHUECKOTO PEABBOBECHA TeMOepa-
rypa T, yneabmift ofbed v H nasfedMe P EMIAKOCTH SBIMIOTCH (YHK-
UNAME TOALKO BHCOTH 2z Baj 3emsoR nopepxBocrhio. liverw do, 4T, dP
D3HA9200T BeCKOBCTHO manble mpapanterus o, T, P B noKonamefdca mua-
KOCTH TpPH H3IMEIeREH BHICOTW Ha dZ. B cAny YDapEeHEA COCTOAHER STH
BEHINEL CBA3AHW COOTHQIREHAM

duv av
dt=|—=1 dT = | =5 | dP. 267 .1
ar) A (&7.4)
Jonyeriw Teneph, §TO NOE REHCTHHCM EAKOTO-TH GECKOBENHO WA/0TO BO3-
MYICHUN eMeNT KRAKOCTH HepeMectdacy BsepX Ha d2. Takoe nepeac-
WeEAE [POKCXOAMT B OTCHTCTSHE TolsloofiueHa, T. e, gAHaDaTHMECKH,

4 NMOTOMY AAA HETO MOMHO HaluCaTh
{ o o

doge = =— dT - dP. 297.2
ax \dar ax i ﬂP { 5 }
3aech dT,; v dP 03LaTaT NPAPALIEHHR TEMNEPATYPH ¥ JABRICHA BHYTPH
PACCHMATPHBACMOND AEMEHTA HIIKOCTH Ujht 2IHAGATHYCCKOM DOZHATIM
ero na wHcory dz. (3mavox «apr ¥ 4P yH OUVCTHAW, TR KaK DPHpA-
N cHME A3BAEHHER B SJICMOHTE RHIKOCTH — TaX0f He, 4T0 B NMpHpALSHHE
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ZBBJEHHS B oRpywawwed xuixoets,) Eemt dz > 0, 1. e, aneMent wuA-
EOCTH CMECTEICH NEHCTRHTENBHO BREPX, K dv,; > 4, TO CMeCcTHBIERCHA
WIEMEHT OKKeTCa OTHOCHTRIRHO OoJlée JCTKEM, YeM OKDYRamlias XHJ-
E0CTh, ORr 6yaeT nofHAMETECA CIME BHOE, H DAaBHORECHE MHHIRCCTH 0OKAa-
METCH MEYCTORUEPHM. B NpOTHEOMGMUMKBOM CIy9ae, Korja du,, < 4o,
AJBICHAE OCKPYMAWEH MHAKOCTH BEPHET NIENENT B MCIGAHOGE NOAOXKC-
BHe, T. e, papnopeche OyAeT ycTohuuehiM. DBocnoabiosamuuch Bripasce-
muRME {2567.1) u (267.2) » n0ACARD HEPABENCTBD Ha NONIOKHTEABHYIO BEIH-
YHHY @2, YCAOBHE YCTOHIHBOCTH PABNOBECcHA NOMHO 3alHCATh B BHJE

dv 4T \ gv\ dT
CORCIMIC N > @

Tpeboramae dz = 0, HCNOTHIGBANOE (P BHBOXE, TENMEDh MOMHAQ CHATH,
TAK Kak B HepaBedCteo (237.3) oX0InT TATBRO upoussomuwe (d7/dz);.
W dT/dz, 3vaveaaa EOTODHX T 2HAKA dZ He AaBHCAT. 1A GoabluuHCTEa
TEN TCMHUEPaTYPHER KOwbhHUMEHT paCEpeHHR HOIOKHTE/Ie!, H BMECTD
yetosud (207.J) MOEHC BanBcath O007Ce HpOCTOE YCJIOBHE

d7r {4l
¥y k?—:)u- (257.4)

g Ten ¢ CTPAOATCILERM TCMTCPATYPARM ZOMPHHIHEHTOM paclmApeHgd
JHAK HeD2BEHCTBA HAJAD BaME(IHTh 04 NPOTHEONCAGKEEE. Huxe npexno-
AaraeTcAd, 9T0 HMeeT MECTO NepBnAd chyuad,

Taxiw ofpa3zos, gqeM o.blDe TeMnepaTypHult rpajeedr 47 /dz, Tem
Doaee 2aTpyIMeda KOHBEKUKA, TeM YCTORTIHREE MEXAHRTECKOE [DABBOBECHE
AdnKocig, Humned rpamnoleft 47 /dz, NpH KoTopoR KOEReKIHA elle MOXeT
OTCYTCTBOBATL, MBJACTCH (€2AAHA0ATHTECKKH TEMICDATYPHEHA rpagHenT?
(dT/dz)az. Hna ero PHOECICHHR 3aMcyaeM, ATu npd axnaliaTHICCKOM Dpo-
Lecce VARMLHAR SHTPONHR § 1@ MEHRETCA, PaccMarpHBEad ee Kak PyHK-
uAxy T H P, MOeM HAOHCATH

(@)u=(77), (&) () o

Bocnoassonapimncs TepMOAN HAWH4ECKHMI CoOTBOWEHIAMY {35/0T)p=cp/T,
(0s/0P)r =— (9u/dT )p v ypaBLeRsicx rIApPoCTATEN 8P Jdz — — pg = —g/o,

NOIYIHM
dT gt ( oz
(E)u“ ;.;(—f),,- (2a7.5)

Jdna pO3f¥xXa, eCiM C[0 PACCMATPHRATE EaK MYeaabHMA ra3, obnhem v
npounopluoraney rempepatype T {npu P = const), a notony (de/dT)p=ofT.
310 JaeT

(dT /de)g; = —gjcp, (257.6)

3T0T pesyabTar yae GHA 00JydYed B pewerEE 3anauk 133, (Cw. Takxe
aanauy &88.)
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§ 5. TenaonposoAnoCTs

2568, m-:TSH{fl—f,]_M r, tAe ¢— yAenbNar TENACTA MIaBJe
Ana AbAa, pamHam 80 kan/r.
209, L, — 1§ :% =0,013°C, rac ¢ — ynearHad TensoTa napoobpa-
IBARAHA BONH, PARHAR anﬁ.‘]HSHTE.."IhHE 339 kanfr,
A '
200, ty—t= o \H —-),...2“(:.
1
%1, fl_‘{l[fl EI]'}_H‘ ngaoc — “l“l t!}—l_"fﬁ o~ 7C.
2y — ¥, 24) |- %
1 bny b
L 1 1
EH‘!
fn
Ip=f —— i1 A
284,

fi"_rl 1RE fRI—fl-Rﬂ
fﬂl —r -
R]_ Rg H R] —Rz
265. Pemcude. ¥pasiegne TCILIONPOBOIROCTH DPH HAMHIEN HCTOM-
HHKOE TEMIA ¢ NIACTUOCTLI MOWNOCTH § Aasl CjpepHIECKE CHHMETPAYHLIX
35,747 HMCOT BHI

{264.1)

e odr

Py a;: o ('.-r..rE ) g, (263.1)

B craumonapaoM caydae d7/0f =0, ¥ pocte oIROKpaTHOCO BETET PEPOBA-
HiA BANBCAHHOIO yPARHEHHA (¢ —COnsl) norydauw

47 C

F it a2
[loctoAHHad MuTerpupopaiag € JOMKHA pasEATLCA HYMD, TaK Kak
B NPOTHBHOM CAYuae B LeHTPe wapd ME OOTYYHIH Obf GECKOHEMNDE 3Ha-
geHde AIA npouzBofgHOR 47 /dr. HHTerpHpyd ETOPHUIID C YUETOM TRavud-
Horo yehoeust T =T, npH r =R, Eadjex

T=To-+ o (R2—r).

Temnepatypa b uenTpe wWwapa

a
Tu=T, _t.iR_._?Q{i K.

2686, T=T“—|—ﬁq{ﬂf—r*j, rae I —chra ToKa, p — yacanHoe

CONpOTHRJIGOHC NpoROJA, /0 — pajgHYC NpoBofa, [ — PACCTOAHIG [0 ero
oc.l. Bee BenumHBLL BLIDRHKAKTCA B GXHHMHUAX cHCTeMw CI'C,
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%7. @ 77t ~ 3.6.101 xBr.

268, P =aELQ/(2xS).

269, Peweraxe JA8 ¢NpapelIHBOCTH TIODEMR ERMHCTDENNGCTH
CYIICCTBEHHO, 4TD TeMIICPATYPONPOBOAHOCTL ¥ = ¥/(pC,) BCEr)a [GAQMH-
teanna. Jlonycman, 9To ypasBesse (269.1) Buecer asa pemenna: T {x, 1)
u T, {x, {), vaopaeTnopMoOmMAe HATaIbNOMY YCI0BRIO (269 2) ¥ xpaerwwM
ycaosuns {269.3). an;qa

ﬂTl art WE __
TR Y, "‘ o A T
BuuuTan NMOuNeHHEO @ BBOAA OO0sHascume € =T, —T,, noayumm
Fiya) e
a1 " Xga {269.4)

T. 2. dyEeuHa O (x, §) YACAIETBOPRET YPABBEEEHIO TRILTONPOROAROCTH Oea
HCTOYMHEKOS, KpoMe Tore, sCEO, 9TO 9T8 GYREONS VAOBJIETROPAET tHyne-
BLY¥ HAYAILELIM E FPDABHTHWM YOIOBMAM:

Oms =0 1Mpr a0duz X, {269.5)
6, _,=0 6,,,=01pr nobux L (269.6)

{

PaceasoTpHM BRTEr PRI f{t]=gﬂ’dx. fleHO, 9T0 OH He MOMeT OWTh
0

oTpumaTebEuM. Kpome toro, RBHAY (269.0), J (0)=0. Haklaem npoua.

BOEHYK HATerpana f (f) Mo BpeMeRH:

I

{
O 76
-Er_zga Sr-dx= 2359-—&:, d.

HeTerpupya no 9acrau, NOIyIaM
1
di g0 \?
ya Exﬂ—l 215 (?x-) dx.

Ileppoe cnaraemoe B NPasoR 92CTH 06paULaeTCA B HYAL BBMAY IpanHd-
uux ycaosuit (269.6). Bropoe craracmoc oTpuuaTersEo BIH MYab, Tak
kKag ¥ > 0. Taxuu ofpasou, dffdf «0. C TeyenHeN spemenn EHTErpaa /
MOXeT TONbEKO YOWBAaTh BAR OCTABATBCA MOCTOABELM. [lepBoe Hemros-
MOKHO, T2aE RKax gorade ouTe f{0) =0, f (/) =0 Ocraetcs emnuctsed
HA® BOIMOKAOCTE d1/di =0, 1, e, [ (t) =const =/ (0} =0. 10 Bo3MoOxHO
Torga H TOALKO Torja, Korja @ (x, HHa(, 1. e T {s, H=T,{x 1.
EAHHCTBEHHOCTE pelneUAn oxKaszana,
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Kf (;1 | Lil',): ty =tin2

271, Pewenne Ob6oayasrw Gykeod X TOIMANY 0OpAR0RABLIETOCH
cron AbJ8 K MoMenTy Bpemerd f. EcaM saMeplande HMAST He OYeHsn
GLICTPO, KAR 9T0 B feACTEHTEILHOCTH HMeel MECTO [ SCTCCTBRHHHYX YOK-
DHAX, TO B CA0e Jbja YCTAHORMTCA AHHEEHO® RaJeHHe TeMMEDaTYPH oOT
Tux 20 T. B aToM cayuae Temao, yxopsuiee HADYHY OT eJURHOL NOBEPX-
HCCTE Jbla 3a BpeMA df, upeiCTASHICA BHpaXeHHEM

yles =T
X

Ho Ty e RenguWdy MOXMO [PEICTAaBHTh B AHIe ¢p dx, rie dx—Toa-
IDHIE GI0R JMb1a, olpasoB2BILeTocH 24 PPeMA 4f, p — ILIOTHOCTE Mhja,
§—YVIALNaA TeNJ0Ta MJARMEAHA JB3a. 370 NPHBORHT K YPaBNCHMID

xl L gpa

Y MHCHAA A8 X B EHTCTPHPYR, NOIYYHM
% (Toa—T) t = g2t A,

[Ipamesi 33 Ha4a70 OTCAETA BPEMEHN MOMENT, KOTAa o6pazospHRE JIbAA
112 NOREPXHOCTH BOAW TOMbLROQ 170 Havaloch, Torma x=0 npu =0,
a notony A =0, B pesyapTate nosyusu

= VEH(TM_TH & 11,8 om
gp ‘

272, PewcHane. Lcaw vanuve abaa BICT He ouens OHCTpO, TO
MCHOBEHHCC DACOpERCICHAE TeMIepaTypu B OKpYXamomed aole OGyact
TAKRM e, 9T0 H B CTANHOHARIOM CIyUac [pIl TeX wke rpanatiblix Jiave-
euax TeMmoepaTyprd. CorJaacko (204.1) oRc B PacCMATPMBEEMOM CIyuae
BMecT BHMY

T =T (To = Ta),

rze R — MrHOECHHECE 2HA“ENBE paiHy¥Ca KvCEd avpa, Tg 0 T, — nocrond-
RHE TCHMNCPATYPH BOdk HA LOBEPXMOCTR W3pa W B GeCKOHEUHOCTH (10
yeaosrw 183aiH T, —Tg=10°C). KonnuecTso TelJa, nocTynawoulee
R IDapy OT OKpy&awowe] ROIW 33 Brewd di, pasio

41 %, %?; dt = dnul (T o~ Ty} di.
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D70 TENNO MHAET KA pacnAdBienHe NBAA K NOTOMY MOMET OuTb TaKME
DNeACTABIEHO BHpaKeHHeM

— gdm=—41R?*p,qdR.

ITpupaprveaz ofa BLEpAKENUA, MOAYIHM
w{Tw—T)dl =— poR dR.

Orciona HIHTETPHPOBANNEY RAXMTHM HCKOMOES RPCMH TAAHNR ThMa:

1:__5"_‘?"%__ ~ 2480 ¢ = 40 wun.

2A (T -T)
273 L= ff;fgr,; =16 C,
f1= f.,+§—;j~j—%:-—_43°c,
274, QzSa:;fi’_;f']T.—. 1550 KKat
iﬂ.:“m; ’_ﬂgl “h_ i<,
fgzx{ri;f‘_{];-cﬂfi:__l °C
275, M:’Ei‘iga%ﬂsl,m m
278. t2=“‘;ia"‘f’*.
277, 1) ty—+ty, ecaR L-——0; 2) {5 — #;, coon x —s 0.
278, v % In f;:i;

279, 1) R —=wjx—= 1,2 cu; 2) 2ngvenre R pafigeTcn pelchuey Tpaic
LHEHACNTHOIG ¥ PaRHCHHS
R 2 5 1

1 o . |
R+:—:]n —=—, Te EI"R_F_E’

Peihenye cra MerogoM noclcfosaTedbHuX IpHAIHXKenEfd jaer R = 10 o

280, Pemerne. Paccqotprm Tenaorofi Gajarc 8 obpexe CTepwns
MCRAY CeUeNBAMA X W x —dr. Caets o 5101 ofren 3a vpeMsa dt Baghm
KOJHYECTBO Ter1a — ¥ {d//0%) S d1. Capasa BLAOIKT — x (8f,0%), + g5 dT.
Kpose toro, G1arogapsn mendoofsmeny % ofbeMa vepes ere GoKuavio
DOBRECPIHOCTL YXOMMT 7enn0 apdx(f—t)di. C apyrofi cropoHm, Tensa,
DOCTyTTHBUIEE B paccMaTpHBZevHE o0veM crepwkud, pasHo S dxop de,
Hrak,

—x(ﬂ\s:ﬁ-[—r’a—” Sdr dx ({ — t3de—S deco d
o (30058 | — a0 dru~tyde=sapar
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OTcora

it  w
T o pg i)

o81, t— ¢, P2 hadshIBx| +(h— i) shB (I—2)]

sh p! ’
rae B= %—g .
282, f--{t{—1{,) shp ”—I}]—f—fﬂ. Eeaw Pis1, PUI—x%1, 10

sh [B1]

f=ty— (i, —ty) ¢ ™. Ecam, ceepx toro, Pr3>1, T0 £ % f;.
283, t = r3+2{f1—f,}3h[ﬁéﬁ =72 °C,
284. %, = ¥ %2/%5.

285, x, = ds (4 — t"] ¥y = 0,00033 xan/{c. e “C).
dy (fo—tg) "

— —

288, { =1, exp {— % %} Cos (mr— % %) Fig.
. 1 @

289. o=a ¥ 2w, ¥ l/‘—g-

200, v=1/} 365 =0,052 w/cvyrT.
281. v./v. = ¥V To/T; =} 1,365 = 1,19,

292, Pewenre. 33 Nepuol 3AYKOROA BONIHW T TOIVIO PACHTpOCT-
DAHALTCA Ha paccTosiuHe !~ 07, ARBaSaTHUECKHM NPHOJHKESIIREM MOKHO
NOAb3ORATECT, ©GIE STC PACCTORAHE MAJ0 00 CPABHCHHEIO C ANHHOH 3BY-
KOBOR BOJHW A==¢CT, T. C. OpE VQIOBHE 0<€¢ (¢— CKOPOCTE 3BYRA,
U — CECODOCTE DACTPOCTPAHEHHA TeMUePaTYPERX Bond), llonbsysace oTee-
TOM K 3anaue 289, sT0 yoIOsHE MOMHO 3alHCATE B BHIe o < c%(2a%).

203. B peweHHA NpeiHavinedl 2alaud BEIHHHHY A CHELYET 3ame-
OHTh Ha JHAMETD cTepxkus 2r. 3TO 1aeT o 3- 2n2?/rd.

2. Pemcexre. PaccMatpieaeman 3atata  gBAASTCH  TROHLIOHR
KXpaenofl 337aued, K ECTOPOR [IPHMeHHMA TepeMa eTHACTBEIHOCTH (CM,
aafayy 269). Hamnpapm oce X BEYTPE Cpell OepNeHIREVISPHO K eC
rpausne. Jlast RaxoxzeHas pPelleHHT YPaBHeNHA TelJICN[POROJHOCTE

ﬁif. EFT
dt d:“ ’

YNOBNCTEOPAKMICTO TPeOYeMAM KpPagkbid H HavalbHEIM yCJIODAAM, MDH-
MeHHAM CcHatand MeToJ pazMeprocTH. Ha weers pamaHH T, x, ¢, Ty, Ty,
MOAKMTO COCTABATh TWIBKD TPH Oe3aBECEMHC (e3pasMepHHE KOMORHALHH,
nanpusep, T¢To, T/Te xfla Vi )=E. Bropas 3 HHX CCTB TOCTORH
HOC UHLTO H MOWET He NPHAHMATLCH BO sHHMaHpe, llosToMy 1ouDkiO
6uTe 7 - f (E). [Noacraenasg 570 BhWpameHwue B YpABHEHHE TelLl0HDOBGR-
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HOCTH, TIPHIAAFM MY BHA
& _ 33 di

gtz
Ofivanavan Augepepenunporanpe N0 § WTPHXOM B Da3gefAf Depedennwe,
O Y4 UM

d

L
Orcions AaYKPETORM HETeTPHPOBAHHEW Raxanuw

x

sa ¥V 1
T=A4 S eV 4L B.
1]

Hoctosnhan B pget TeMNepaTypy NOBEPXHOCTH CPeikll BO BC® MOMEHTH
speder [ £ 0, [To ycAos®:o OHA NOCTOEREA K paBka 74, [loctogAnas A
ITPeIeANTCR H3 maganbHoro youroBHf: T =T, opu { =0. 310 JAaer

— k3 A¥n
To=A\ e ¥ &+ T, =541,
0

Oxopuarensgd
x

; TzaP'T
=g~ -1 J :_E'cﬁ{—ﬂ.

Va

Orci05a DOTYMaeM TeMEEpATVPHBIA T payHeHT

e )

B wacTHOCTH, HE [PABENE cpe,a,u, T. & nps x=0
aT T,—T,

_ o To=Ty _y(To—Ty_ /%
% o Vni  oyal 7 i

rie v — 24 }’iﬁ—q;asnaaﬂ CROPOCTh TeMHepaTy PEHX BOJH, T—— BX DepHan,

?2% ]/% — E0xpdBEuRenT 33Ty XaHuR (cM. 3agauy 289).

4(T,—T,)* 4 4000
B2t (07 /0x): ({1,25)%
AaeT CATbHO BAHEWERHOS 3HA4eHHE L1 B03PacTa 3emid (O et ol HIetKRM
OUCERAM BOSpACT JewiE ~4 —4.5 wairaapice qeT). ORa HE YUNTWBACT
HHTeHCHBHO? BHII&TENEe Teldad B Pe3YJbTaTe RATHOAEKTERINX NPOLUECs)s.
Kpome TOro, MoJenh <OrHEHHOKHUAKOH? JeMRH He COTAACYETCS CO MAO-
ruMA GaETaMd H B HACTOAIee BpeMA BE CYKTAeTCH DPABRIbLHOA.
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§ 6. KaHeTHYeckas TeopHs EBelilecTBA

206, n =324 13,

297. n =334 101,

298. n=2,7.-10",

299. n =104,

0. P=NRT/V =1,74-10—% um pr. cT-

301. 1) vy = VIRT/u = 1838 w/c; 2) 493 w/c; 3) 461 w/c, rie p —
OTHOCETEbHAR MOJIEKYIApHEAS Macca raza.

32, K=3kT =1,26-10-5 3pr (0T WacCH MOICKYJIH HE 3aBHCHT)
vyer=35 ¥,

303. E,;,: Y 3mkl = 6,3 - 10-1* r.cu'c.

M. Pewenue Koraa cHapan ABHMETCH B (TBOJE COpPjABA €0
CKOpPOCTRI0, TPeBnmame] CKopocTh TEMLA0BOTO IBHMEHHA MOISKYA BOPG-
XOBHX 4308, NOCNELHBE MOUTH HEPACcTalOT OKA3LBATL JaRMeEHe BA JHO
CHapANa B YCKOPATL ¢ro. (Iciofa cieayer, YTO MAKCHMAALYHO JOCTHAKH-
a8 CKOPOCTbL CNapagd hpH BHAETE H3 €TBOAA ODYAMA OY¥APT NOpPEIKA
cpeAHeH CKODOCTH TeONOBOTO JIPHAKCHEA MONEEYA ROPOXOBRX Tazon. Owa
Tem Gobbine, YeM BHIE TEMTICPATYDA NOPOXOBLIX Ia30D M 9eM MeHble
AX OTHOCHTEILEAA MOJSKYARNDHAR Maced.

305, vyy=Cap Va_h’* rae y=_Cp/ly.

308, PV =1fyNep =1/,E, rae E—cpennss noanad sEepTEs doToloR
E COCYAR.

307. Pewende, IlycTu nopimese B UMIMEAPE ABEKCTCA CO CKO-
[OCTBK) 4, MAICR DO CPacHeHR® o cpesnell CKODOCTBID FA30BLX MOne-
K¥yA v. ITpyMeM oCk URIAHAPE Za OChb A OPAMDYTOABHOR CHCTEME XODp-
ZAHAT. PaccMOTpHEM OTpaMeHHEe GT TOHHHA MOJCKVAH, X-KOMOOHEHTA
CKOPOCTH KOTOPOA OTUCCHTENBHO CTEROK HMWIHEIPA PaRHA Dy

BreneM ABHAYWYIOCH CRCTEMY KOOPIMMAT, CBA3AWHYIO C DOPIUHCM.
B o108 CRCTOMC X-KOMDONENTa CKOPOCTH PacCHATPHDACMON Moaekv.aid
BvaeT v, — 4. |1pn orpaxenns OT NOPIIHA X-KOMUOHEHTS CKOPOCTH COXpa-
HET B JARKAVILEHCH CECTCME KOOPIHHAT CuOK) BCTHYHAHY, HO HIMCHHT
sHaR, Tawud OfpasoM, nMocie OTPAKCHHA MGIEKYVA8 OTIUXCHTEIbHO JbH-
4 LEACA CHCTCMIY KOODAHHAT OYJeT AMETh CKOPOCTh — (Up — i), 8 UTHO-
CHTCILHO  CTENOK COCYIA — CKOPOCTL — {Ue—H) i —— 0, +2u. fBe
OCTaAb e KOMIOHCHTIY CKOPOCTH TPR OToameldy 1e waMensoted. [ostoudy
HIMEHCHRC KHIETHYECKOR SHCDIHE MOASKY.TII DABHO

e i
— (v — U}t — - pi=— g,

2 2

eCnB npenefpedl wienow ¢
OGoanasAM 9epe3 N; THCIO MOS€K¥.l, X-KOMTIOUSTA CKOPOCTA KOTOo-

puX PaBHa . ‘JHE10 MOTEKYS TAKOTO THNE, YNaPMOWExXcy O HOpHeHb
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B ONBY CeRYRXY, paBAD —f—:-;i—v,-rs, rae S—miowaxe nopimHg, Hawe-

REHNEe KHEETHYECKOR SHEprHEH -THX MOIEEYA B OAHY CCKYHAY paBio
Sum

———p—;—h';nfx, 8 H3MeHEHH® KHHETH3CCEO!I SNEeprHA Beero rasar

hY Vi — ! Su“#’m—.,
dE HmE-"*’iU‘ ___ Su¥m—

dar -

MMoacrannas cona Su=4V/dl w HHTErDHEPYS, NOAYURM EV*h = const,
Hagoneu, npuHHMan 0o sgumande, uro PV =3/F, maxonux

Py'fs — const,

38, Pewenue, Paccysaeurs, npunelcrane 8 peluenus npeiis-
Aymeii 3a3ave, COXpaBAKT CAJIY W AA8 AbyXaToMBoro rasa. Pamuaua
COCTOAT TOALRG B ToM, HTO TIaMag skeprasd £ 0O HOSTOMHOTO radd €cTh
EBBeTHICCKAR 3HEPrud  NOCTYNATenbyorc ABRXKCHAN Er0 MOJeKysd, a
B IBYXATOMHEOM rase K Hell NpHOABIASTCHE emge KHReTHUECKAH FHEPIHA
BPAMMATCILHOTO J8HRCHRR Matey . QOHAKQ [pd OTPAKEHRH OT ABHKY-
IMETOCH TOPIMR BPAMATELNAA 3HePTAA MOACKYIW Ne HawenwercA, [lo-
P2 ACMY OPCTeNRMeBACT BSMCIEHHE JKIOh X-KOMNOHCHTA NOCTYNaTenbHOA
CKXOPOCTH ANBMAEHAN Momexvan, IlozroMy, K8k M 8 peiuedHs npeaHay-
MeX 34784d, MOXHO HAOACATD

[lo RaaccHTeCROA TCOPHH KHHETATUCCKSR DSHREPTHS APH TCILAOHOM
PARHORCCHH DABHOMENHO pacnpelesneTcd no creneduday ceofoiwm, [Tpmim-
MEA, 4TO MOISKYA2 JRYXATOMMOOIC TE33 HMEET 08Tk cretenel ¢BO0lW
{Tph DocTynate uREE U Jue BpalllaTeAbHEe), HANAENM WA I0IHOH IHCPrHHA

E= -]- N mo® - —;: 1'1.'.";':{1_“5:--E N mot,

. 2 6
. 2 !
Ilostomy %:— E%‘- E, oTRya EV*/s = const. Hakowen, OPEHEMAR

80 BuumaHEe, uTe PV =1.,Vmo* =% F, naxoIns
7
PV'{s — consl.

309. 1) T, = 005K, 2 Tg=65-100 K, Orewoga sHiHO, YTO KO
ECCH MOICKYAPAHM B ATOMIWM Ta2aM KJAaCCHUeCEBE £nmocoh paccMor-
pPEHEA TpHMEeHNM, A4 K STCKTPOHAEM MOTALIOH — BCTDTTMCHAUM,

310. 1) 0,03 atq, 2} —~7,6.10* atu

2 22
3i1. Er_ % ex {M E‘iQT h}} = 0,98, | ¢ |t — OTHOCETE,[LHAA MO.IC-

KVvAgpuan Maccg rasa,
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- B mt kT
vy =— =

312. — =
M3, — ?—F =342 w/fe,
= ti_’:'—: =1,13 v, =386 v/,

s 3“:—3 —-1,23 ¢, =420 ufe,
314. { =153 *C,
316. v~ P,
317. dN =2nN (nkT}— - ﬁexp{A %}da. (3i7.1)
Ji8. e, =AT/2.

319, T = mu/(3k).
320. Pemwmepne. HMckovas cropocTh ONpEACMASTCH R YPARHEHMH

ad |
0 {x:'—-r?x_:_z':

rye @O (X} — HHTerpas REpOATHOCTH OILHGOK:

x

D (x)=—oe | TR
A)=———]—= 4 £ .
l’rnﬂg

a xt=muv!, [(2kT). Ypasscuue nepyAHo POIUHTL, MOABIYACE TabIHUAMK
dyaxuEd @ (x} u ee wpomspasmod (v {x)I), TagERM DyTesm HAXGAUM

x = 1,088, vy, = 1,088 ¥ 28T jm.

F 1 2m 1
321, (—- = = —
[44 kT Ed
322, Pemerue Hexomce uneno wmonexyd dN paBRo o ernemy
TRCAY CKOPOCTRLY TOuek R #A¢veNTe O0EeMa NPOCTPAHCTRA CKOPOLTEN
BEKSTICURITICN MEATY APYNMH KNaKLWAJIbHRME OEAHEIPAMA C DIAUVCAVH
v, v +4dv, B eucoroll do. OGhem 910r0 9Mevenra pascy du —

=210, dv dry, a cpefNre YHGT) CROPOUTHRIX TOUEK B HEM

. { m “”r £
.1..' — —— I 3 — — L
d. fdo — 2x \TFT ) exp 7T I‘J.duj_dﬂr:-
f

323. m:exPT—g,-}, 10¢ e—33paS 3MeKTpeHa (Mo abeo.11oTHOH

sefvgkbe), 1) e — 13.5%; 2) @ =1,8Y,.
324. 0 =2nR32n6 =660 v,

1) Cam., manpewep, E. Snae, D, Jade, @, JTow, Crenganpine Joix
oHe, sHaykay, 1964
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325. Pemorue. Ecsirn ycTaROBRA menoBR¥KHA, 10 MOJCKYAW KOB-
KercHpvioores 8 Touge D, [lpH spameRdE BCGH YCTaNOBRE MOJERYAH €O
CKOPOCTAMY ¢ Todajawt B D', Uwemenne no ayre DD’ passo x=C/o,
rac C—nocrogugan npufopa YAcAo MoKyl d¥ co CRODOCTHMH MEWAY
© A ¥ -Ldp, exXeceKyHAHO BCNYCRaeMHX BCTOYREKOM A, OponopIHoHaabis
vl (v) de. Bupakgas dv wepes dx, npeacraau ero B puie dN =o*F (v} dx.
Orcioga BRANG, 90 THAGAH2N TVIDTHOCTE DacNpPeie cHAR MOMICKYJ, CROB-
ICHCHOBABLAYCA H3 NOREPRHOSTH UMIHRIPZ, TNpONcpuHoRadeia vif (o),

T. e, vPexp {—- e2fol}- 10 nuorTHOCTL MakcAMaAbHa mpw v= ¥ vy,
TAE tg — HaHOOJACE BepOATHAA CKDPOCTE.

326. PewmenHe. PacoMoTpaM c¢nauaiad 4acTEHA  cayuad, KorAa
200DTIIOTRHE 3HAYEHRA CKOPOCTRH BLEX MOMCKYJ ORMHAKOBH, HO MY pac-
npejefedne mWo CROpocTAM R30TponAo. B stoM ciyuae WACRO MONERYA
B | ¢M3, uanparnerus ckopocTefi KOTOPHX JAeXAT FHYTPH TRJASCHOrO yrjaa
dl2, Oyvper dn =ndQ/(4x), rae n—qucI0 MOAeRYya 5 |1 cW® PaceNotpuM
MOJEKYAH, Yaapmommecs 06 ! cM” cTeHEH M nogaeTaomue K Hefl © yr-
Mam Nafernens wexay O w0 0449 Qs nnx

d} =2 sin 4 4%, da=1/.a sin 4 dH.

Uucao yrapor sofieRyR paccmaTrpMeaemore THTa of § ¢u? creaxu s | ¢
fymet
dz =Y .nv sin & cos & do.

Hinterpepys 310 BHpameHHC B npeledax or 0 ac n/2, paiinem 2 =3/, no.

Ec/u abCOMOTHEE CKOPOCTE MOMEKV.T pPaljHIHH, TO MOJIEKYIH Che-
pyer pasdATe Ra IPYDNOH C NPaKTEYECKY OAXHAKOBLXH 3HAYCHRAME CKO-
pocTelt, Tarum nyTew merxo noJyuHThH

2= I‘I'rl-'“-l'l {32‘5 1 }
raAc ET—CPERHHH CEODHTE MOGIEKY.T. ﬂ.."l'ﬁ MAKCB2 /LT HBCEOID pactipe st IeH e

n o/ 8T 7 RT
E=T] —-_-[-Ezﬂy m. {32'5.2}

327, Las H3OTPOTHOTO PACTIE A& EHA
E = mneS;

AN MAKCEERIVACKOrO PACcHPeserACcRIIA
ll'.l_—-
2837

anm -3
E= ]/ —
n ~ T

rEe it —Macca MONCKYJL, A —uacao voaexyn 8 1 oud,

328, & = 2kT.

320, PewmeHnue LCIA OTRepCTRE S QUCHB MAJA, TC pacnpeRl.ieiize
CEOpOCTEH HCKA3IHTCA Ouellb Majdo, T C. OCTRHCICH HIOTPOOHLIM H MaKC-
renosckiy. [Mo dopryae (326.1)

d (Vn) = =1/, Snvdl.
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HuTerprpys 37O ypasmepHe, Nouryuze

n=rge'"
rac T = 4V/Sv. Otowga
hl.-::'-T]['I 2-

3. n =n, I‘:I—e'f“‘]i OGoznagenud TaKHe Xe, Xak H 8 NpegHay-
mefd zagace,
1V P;.-—P, v P, P

331, -~ —In ¥ 12117,
Sp P“PE Se P
v
ty, == In2 % 6,2.108c= 175,
Su

332, PeweuHe YpasRenua §arxanca 214 MOMeKY. 2307al

dﬁ;}u I Sﬂ: (1) (1)
 Takaiats (N5 — N ),
N t SE: st
& ==y W=
ree NV u N{¥ —uucna monexys asora B nepeoli B B0 BTODOE MGADBRAAX
cocyfa. Tag Xak AN+ NP =N, =const, 16 Dcppo: VpaBHERME [PEBJ-
ASTCS K SHAY

AN _ S5, fa Na)

d¢ 2V '
Hirerprpys erg ¢ MCIONLIOBALIBEM HITXIBHOIO YCJIOBHA NI =N, TipH
{ =0, a sarem qopefiensa N5 W3 cootBomeBga AL — Ny — N5, DOay4uM

Tax 8K Hagaf bHHC 3M3T€OHA NaBWJenH% B 00OHXI cocyaax OfHBaKnnhl,
0 N.=N — X. Jiaglenie # mepaoil HOAGBARHE COCYja:

H] {1] i Saa v,

DasserEe no BTOpOR MOJOBHHE €Oy a:

A TSR
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IMpr £ =0 B { = oo #3 nocACKRAX ABYX Vpaaeund caenyer P; =P,=P,
EaE 3TU H A0 ixH0 GMTH.

333. Pemenrne. Tloctynas, xax B 3ayave 330, ANA oOTuoleHHs
KOMICHTaaufl nerxof W TAweNoR KOMNGREHT BOYTPR COCYMd, uaffeM
EHpaMEHe

_'”tl

S e

TA® MRAcKe | OTHOCHTCH K JerKoH, 2 mHjexc 2—x Tmxenof koumnonen-
raM, Bpemeda T, ¥ T, CBA3SHH COOTHOWIEHLEM T./T = 2. ¥YuHTHeasg 5o,
uaf e, aTo nporssoppas dPydf obpaimaetcd B Hyab, KOrja

el Y21,

i cJdeAcsaTeIbRO, KOFpA ﬁ:u}/_i CnildagRo  3TOMY  CIy9aK  COOTHET-
CTBYET He MaKCHMYM ¥ He WHHumyM Ha kpuook P=P ({), a Touka nepe-
ruga., MakCHMAILAOE H MAHMMaJbLHOS 3H29eBHA BAJKYHEA f§ MjpurHMReT
na KOHODAX BpemenHéro murepeasa (0, «o). [Ipg =0 moayyaercs MaKcu-
MyM: Puace =0T/ =2, npy { = 00 — MEHHNYM: Pygy =2,

335. PewerHge, YpaBeane {alauca 3HEPTHH.

dE !

— e, —— —w _,'-3 ] .
T g RS -T- Q
¥pangeHHe 63flauca JRCHA YacTHI:
dn ] -
V -EE*:' ——4— nSu.

Io yeowuw CcpepRTd 3eprAs, DPEXoNAMaRcs Ha GRFY caCTHUY, Nocro-
suna: E/(Vn) = const. Orciofa dE = Ednjn. Hermouan dE 8 dn, ucayaaes

E _m? md 4Q
Va2 v aSu

GTKY AR

1R MakceeIOBCKOTO pacnpeAe.le s

.__kT - _kT - _t,"t
Q_&Snn—BSun.,e ;

rae v — 4V (Sv),

36. Pewenne Hiza croaxnobeEHi MoKy €O CTEHEaMd o~
CYfla H MeKay CoBOH PHYTPH COCYJ2 YCTGHABAHBAGTCS MAKCRCJIQBLKOE
pacnpejeiekke ckopocTell. Y CJIORHA COXPaH@HHA HHOJIE 4acTHL, H EHEETH-
uecKol 3HePrUH raza B cocyle HMEKT BHJ

nyvy =1, 1o, 1,*':”.3??11-'3 = :flﬂnmas'
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DTe1a HAaXoAHM

o = lr"h?"f'?::l-,, n= nﬂ ¥ in, T=— ﬂ!n:r‘{"k}-

338, CxopocTs mCnapeHif ORDPEARIHSTCA DEPATKCHHOM
g=1/nr,

rie 7 — KONUCHTPANHA aToMOB HACWIIEHKOTO napa nodbPpama. Lro paee
Aeate Gynet

= 4P
P ke _—3-1;5.

[Tpi MaKCECAIOBCKOM pacnpelefeHnls

Ez BT
=3 ]’/ R =3 VJ;_d

rHe H-—U'n]ncme.uhl-laﬂ aTOMIIAA  Macca, paesuas 114 Boashpama 184,

OROHYATENERD NOTYMgeM
/ 2nRT
eV

[TopcrTapue ckoja giCHenHLEC 3HAYCHUA, HANAeM ANd AEBJACHHA HACKIT(CI-
HEX napos Boabdpada npp T=2000 K: P =-8,0.10-* zun/ex®=
=6,4-10-72 MM pr1. oT.

aM b ) . _ ) 1_
3¢, F"P ]/Q:LRT = 0,38 r/{c.cM¥), rAe W —OTHOZHTRALuUIA

MOIeRYRRpHAA M3CTa.
M N—p T _ g5 gge,
/57r® (p— po) g
2RTp Inw
@t (p —py) (ri—r})

344, Pemenwe Temneparypa raza ne naMeHarcs. [Ipu cpofomioM
MaTeHuH Ta3 NMaXoIHTCS B CCTOAHIH mesctoMmouth. Hawaauwce cocrosnne
ero HCDEBNOBeCHOR — MACTHOCTh NEERXY Melblie, YoM BlHAy, OAHaKo Cpel-
AAA KHHETHICCEsH SuCDPIHS MUMTCKYJ BOKOAYy odiHakosa, [lpn nepexoie
D PAasHOSECHOE COCTOAHRE IAOTHOCTH emipapitnorca. Ho woamas KBUeTH-
YECKEE SHEPIMH MOIRKYA Tala, opcICOmuWad €TI0 TeMmepdaTYDy, ol
RCTCH  pesamcHiRf, OnWT analurdten REBECTHOMY onsblty [ed-Jloccaxa
C paclUMpPeBReM 1'838 & NyLTOTY,

345, £,,, = kT, C—Cp.

342,

|1 TBH ”EH
M6, g, = e T P] kT
' ERoy ! n:rgH} '
i—e.ﬁfl _._kT_
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RT
HB. Yucac woierya dN ¢ ROODIHHATEMR MekAy 7 O r-dr, 2 H
z-]-dz paemo

2 mor?
Ng( T) XP S 55 rdr-exp kT dz

N = v/ MRz
(l-exp{-—-—-—} kexp{ SET }-l)

rae N —ofinee arcno wonekya B cocyge. Ock Z Raipae/CHa FCPTHRAARND
BREDX,

349. Pemeunre. Honpasnep otb Z pepreRAILAO BBEpX, MOMeN

7. C=Cotpg (B5)

HanueaTh mz --mg =0, YMEORAN 70 COOTHOIIEHHE HAa 2 H NDHARMAS BO

L d L] L]
EH¥MERHE, 9T0 22= 7 (22) — 22, MOMYunM

% (mzz) 4-mgz —mzt =0.

ilpownTerpapyem 1o cooTHouCHEE NO NEpHOAY ABHWEHHR. Toraa HuTerpas
OT 1epBoTO CAATIEMOrD JACT HyJb, H MM Halilésl HCKOMYIO CRA3L!

Enor = EEEEI]'

B cayyae MoneRyJW ONHOATOMROTO rasa, yYATHAAA CTOJKHOPEENT,

NOAYYHM Egor = */gBumy. LA ABYXGTOMHOrO [233, COTJIACHO TEODEME O
panMOMEPHOM pPECTIPElENeAKH KHEETHYECKOA 3IHEPruH L0 CIECeHAM CDO-

EONH, Egor = /sEeuy- T10/HAT SHCPIHA MOAT T332 B NOSE TRIKECTH!
E = N{egug + nor) = "/sNegpn = 5RT,

Ee npousnoguast ro T ectb Cp, TOrN3 Kax Cy &Th NponssoliHan TOALKO
OT KuHeTH4ecKOR zweprit Negy, =%.RT. Bro aser Cp —Cy — R, BHeox
NETPYAHO DACNPOCTPARHTh HA ORHUATOMHEE M MHOFOATCMEWC raiud,

350. Pemenue IloredunaisHan 31 ¢prufs MAIeXYW b I'PIBATAUM-
OHHOM NOJe nAanReTw pakwa —GMm r, rae M —Macea haawern, G —
TpagRTangoRN2d nocTonntias. Ecan 6ol atancdepa HaxoIalace B Tenae-
FOM H MEXAMEYECKOM DABHNECCHH, TO KGHLCHTDALAA MOMEXYI £ IOJNHA
6w.1a Opl onpeneautben GopMynod Boatumasa

{G.Mm}
R=1n_exp T [

T. €. OUTAB2ACb GH KOHEMMOR 1pPH 7 — 50, Y70 HEBOAMOWMHO, TIE KK
YHCRO MOMEKYd B atMocdere orpamuuens. [IpOTHROREUHA HE KOAVYHKICH
Toakke npe n = 0, a ¢IeauneTeabko, rpH n=10, T. ¢. TPA MOAHOM OT-

cyTCTBRH  arvoCepnn. [LI2HeTn! EmMewT ataodCpm TOABKO DOTOKY, 41o
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NOCICANHE PITCEUBANTCH OMerh Meznenno, {CM. pewenwne caexyiowe
3a7ayH,)

361. Pcmeaue Tak kag nponecc paccesHBa arMocgepu oveilh
NeAJAEHARA, TC MOXIO CHUHTAThH, 4TO E BI0TepMHETEcKol amocthepe opw-
MelkMo pacnpeieneline Makcsena-— Boabomana, Torga mHeA0 MOJEEY.T,
NOERAAIOUEX TIABCTNYIO atMocepy B CIURHIY BPEMCHH, NDEACTABHTCS
BHpDKeHHEM

Stm i mo*
dr 3 j (2 ) 4"‘"’“""{-&7—?‘}”"’
16

ra¢ S-—naoHiafib ROGEPXMOCTH NJISHETH, /1 — KORUeHTPAAA MOJeEYA Y
€8 HOBEPXHUCTH, Uyg —CKOPOCTE yOeraHmd, ¢—cCPEHAA CKOpOCTL Yyohe-
FAUTAX MOEKY !

oh &=

= mo? i mol

v= 5 v‘exp{—-m}du/ S Uﬂexp{——ﬂ—ﬁ;}dﬂ.
“y6 1

[Mornoe qHCAO MOJEKYJ A B aTMOcdepe MOXHO ODpERe.HTh, npeeelperad
gpesu3nof nosepxdoctH dnanetH. o gopuyne Boasnmaia

-
H:Snﬁexp{—-m}JhZESn,
mg

rae f— YCeKOpende ceofopuoro TaeHHs HA NoBepXHOCTH MaketH. Henoaks
3¥R HATHCAHHEIE COOTHOWEHHA H BHINO/JJHHB IIPOCTDB HHTE[‘FHPEH-EHBE.
N0oJy4uM

aN__N
-
rAe
(Emﬁr\ﬂ exp {xisf oo D48
m ) gt 1) T Vorrm

Bpeun 7 B ecth BpeMA paccesHEN aTMOCpepR NuadeTh, Jlig 3esan
g =980 cm/c?, pyg= 11,2 Em'c. Heponbaya 3TA JaHAKe, noayuses AAA
STOMAPHOTO BOAONCLA T = 27 4T, 3 1A MOJEKYASDHOIO BONOPOIA T =3
gz 2.10% jer (mpa T =300 K).

352, F—1/,kT =2,1.10-1 spr, }' 3% =7,2,10° I,

353, K —5/,PV =2,75.10* Ix.
354, & =KT (V,/V2)¥"1 =1,65.10-1% apr.
305, Q= =33 -'%3; PV 2= 55 Kkxan,

?l a
3586, EPZTER = 0,78 raaf(r-°C)

) 151



357. — —T,) =6,97. 108 D —= 1,66 105 kan.

i1V}
T 7
358, Q=—rt P17 T )= 19,5105 Do = 3,65 10° xan.

-qmlm
"'L‘.'

2 T,

35‘9. Q:?!’qu_?ﬂ Mi

360, Q._ipw Ts 1Fv-ur-:l,45-lﬂ5;‘hﬁ:34,?xi:a.n.
T, 72 7\

361. C,— 6,14 naaf(Moae-*C},
Cy =6,15 kanf(voap - °C).

362, Cy ~6R pnam XV, C.=9R ama XV,

Pemenne Kaxauin atoM MOIeKYId HMeeT TPH CTenenw
caobopsl. Lean woaeKyaw ofpaivior Teeploe Te10, TO ATOME COREPUIAIOT
MaIwe Xo1ehHarH: OKOIO NONOHCHAR paznonecHa, Coraacro Kaaccuueckod
ITATECTHKE Ha OAMY CTeneH:s chroloAl HPHXOAHTCH CPeaHIn KHHETHYECKanA
onepran 1LET. Tax Kar cpeiyBe XMUeTBMECKAA 8 NOTENUMATLHAT FHOP-
AR NPH TaPMONHYecKoM KoMeaHHH DARHW Me&Jy cofof, TO nanHan
SHEPrEA, NPHXOAAINARCT B3 OJEH ATOM, B CpeAHOM cocramnset 3&T. Ecan
8 MOVIEKYJIE 71 4TOMOB, TO CP8LHRA SHEPLHA HA OlHY MQIEKYyay CoCTas-
azeT 3akT, a MoaekyNApHAN TenJceMxocTa 3aR.

363, ¢, — F/52 R = 1,68 kaa/(r.°C).

364, Pgoy — NoZRT/A = 7,5.101% at, rge N —umucio  Asot anpo,
Z—92 —atouuuil novep ypaHa, A =238 —erv oTHocuTe bRas aToMHAR
vacca, Pz —p3ghR/2 = 1,7.10% atd, toc R — pagdyc e,

365. B cucreme CIC:

3 ] L Y R,--k,
_—.-—-GHE (——— '_'Gq-'!a 1
€ R 1/ B TR\Ry
hEﬂH RE—UBRI,
?
Q_—..-é -M—=2,3 1027 spr
Ry

Ineprud, H3ayvaeMad Coadilem 8 Te9eHke OlBOCO FOJA, COCTABANET OKOIO
1,2-10%! apr. Bugeanpmwerocs npe ckartsi CoMBLa Telaa xBaTHT NpE-
ucpuo Ha 1,9-10% ey, Temmepatvpa Coqanma npH BHC3ANROM CXATAR
€ro HAa ONHY JCCATYIO MEPuOHAYaILIorn PaIAyea NOBLICHIach GH ApH-
Gnuanreabno Ha 4,6-10%7C,

Pemennme. Paccywtaem ¢nmavala Tenaory obpazopanas Conmna W
n3 OeCKOHEYHO PpaspckeHHOA MaTepud, BosbMeMm Feckouenne toRKRI
WapoRGi CA0d © Macooid dm, UCHTP KOTUPOrO COBN3AZET C HETPOM
Coamma. PeayabTHpylowan TDPABHTAIIBOHHWX CRI, ¢ hOTOpLIMH Ba 3ve-
MEHT MACCH DAaCCMATPBBACMOTO CAUR JeACTOVIOT BLC MAaCCH, NaX0NSMBecs
Aamhwe wero oT uweutpa CoIRLAE, paBwa Ny, Macou e, pacnanoxen-
e OMHEe K Hewtpy Coninga, ICRCTBYIOT TA QMo TaK, Kax ecnr OR
oRY OWITA COCpeloToNeMW B LeHTpe Coaluna. Ecau ux ofimas wacca
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PAEHA M, TO TDR nepeMclienvd ChOA A GeCKOHeUHOCTH HE PACCTOAEBE P
of ueRTpa CGIHLA TPaBHTAUMORMNE CHAN COPEpUAT padoTy

i a’m' e an Gpr?dm,

¢ 3

rae p— oaotucets Coanug, JomyerEM Teneps, 1TC NMponece oSpasoBanus
Comnia W3 (eckOReuno paspeeHHOM MaTepHH 3akoRaWacA, Torja
dim = 41r%p dr, B 478 TeTToTH OOpaz0BaNHA Mid DANYUAEM

I
A LY I8 oniaps 3 o M
W’(R}—iE 3 Gor 4:Lrﬂpdr_.15:m GpR _SG R

rae R — pan¥yc Coliiua. Aranordnmo 14 Telnia @, nNoMYy9EBILETOCH TIPR
yMeHbUWEHAR panAvea Codnua, noTvides

Q=W{Ra}—W(Ry.

Ecnr 6 ColHRe cOCTOSRO TOMLKO W3 ROANDOAE, TO, Pa3)yMeercy,
Bogopof Onll W HEe TORKKG JECCOUHUPORAH, HO H AQNHOCTHE BOOH3IOBAH,
Takve o0paszoM, Ba Kasfuit rpauM maccw CoaHua npexoagnock Gul
2N uacrnn: N 3ICKTpOHOBR H ¥ NpoToHOB. Upeanyd KHHETHUECRAA IHep-
rAs HX TeAoBoro gudkeuwd 2N . 3L.ET =3RT. 3uavur, 1 JenbHad Temwio-
eMEOCTh COTHCYHOrO BEEeCTBA B STOM CTyual OLina OH pasHa ¢, = 3R =8
2z 6 xaa(r-°C).

Mz mpHpeeHREHX PRYRCIEHRA creaveT, nte Teoprs [eavMroarma —
Keaboena mecocToATe Lina, Hanydenne 3Ecz] NPOMCXOAHT 38 C3eT SHepriuu
ANEPRLX PeaKUHH BHVTPR 3BC33. I'pasuTauHOMNHOe CAaTHe CTAHOBATCA
OCHOBERM RCTOMHAKOM 3HEDFHH AL Ha NO3IHBX STEANAX 3BOTHIIARA
pesp (fenue KapaAdKh, HEOTPOHHIME 38€34H, HOA NyAbCaAPH, KOITIICAPL,
HOH €Ie€PHEIE AHDPLIM.

V¥ Ve

366. T=]+1ﬁ."’1—'.'"f‘='*'z

387. oy = V'.’RT;}L. TA8 J—CPOIHAA CTHCOHTCIBHAA MOEXYIS)-
Hag Hacca:

=1,462.

1! T~ ¥albs — Vgllg | ...

ll 1?1—'\?3+1-’3+”.

& y—NokKasareab aRAalaThl CMOCH:

__Yifp - Valpg VAT RR = ..,
VL 1 ¥alye - Velya ...

BOB. cyq= ¥V Y81, RT = 3107 cye = 300 kv ¢,

369. E= v , Ep=1,6-10-1 5pr,
exp {Av.AT}—1
Eg=6-10=20 apr, Eyy =hT =4,1-10-13 5pr,
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370, E:ﬁ‘l’fk, 9H==Glﬂﬂ K, B'Dl — 2250 K, HH‘:' = 4200 K.
R (hv/kT) exp {AvET}

371, Cy= = R (hvETY oxp (o= AT =
4 {exp {AvRT} —1)2 (v T} exp { AT}
2 & 0,08R =0,06 xan/(mom - °C).
5?2- B:m, BHt'_ l?ﬂ K, Eﬂ:—.4,2 K.

374. Bearunna TegnoeNKOCTH A0mKAA OWTH MERBIE EAICCRYECKOO
JHATEHNA,

PemenEe MuaeEyaa sonopoga Hp RAMEET mecTs CTENCR: cso-
Sofe’ TPE CTeledE cBOGORH NOCTYNATRJILHOIO IBHAEHAA, ABR Bpallia
TeNLHOro K oany kodtefatvesshoro. EciH Mo&nmo npeEedpeul CHaaMA
BIAHMOAE ACTBHA MOJEKY/ Tasa, To NOCTYNATeAbAGe LBHXCHNE MOJCEYAh
MOKHO patCMaTPHEBATE KaR Crollojmoe APEMenHe o BExepudn. Taxoe
ABHXEHHE He XBAaNTYETCA — ero JHePruw MONET OPUHAMATL JIOOE 3Ha-
wHef. Hanporae, xoaefarerBOe A BPAMATSTLHOC JeHXEHER KBAETY-
IOTCH —#X 3HeprHE He TNPOH3BOAbLHE, 2 MOMYT [OPHHHMATE JHWE paj
ABCKEPETRRX 3EaucHef. [IpB oOnizHNX TEMNEPATYPAX KBAHTOBAHMHE 3Ha-
9¢HHEA SHEPTHH ROJTeCaranibloro MPHCHHH BEMIEKH NG CPasHEHHN) OO Chaj-
Hedl KBHETHYECKOH SHepTrAed NUCTYDATe bHOMo ABMECHES MOAeRYAW 3/o5T .
Termnosoe JApHKeHHe MOMCEYA CAHIIKOM 1450, YTOOH nepeRecTd MONCKY IR
€ ByRre {R¥YNEROrQ) YPOBAS SHEDPTHE XOTe ATEALHGIO ABHMKEHHR [1a
Goiee BLCOKEE JHEPreTHIECKHe YPOBHA. [IouTH BCE MOAGKYAH 3aHHMANOT
HHAWHRA YpoeeHb sHeprHH KoNefaTelnHoro JBHxenAs. I1pa sroN ycaoBHA
SHeprHs ROAe5ATCILHOrO JEMMAEHHA NOYTR HE 22BUCHT OT TCMIEPATYDH,
H 3T0 ABWXECHHE II¢ BABACT Ha TCILTOEMEOCTH Tala EBEIHTDHEIHME 3JHa-
JeHH? SHCPTHH BPAMATEALHOTO ;1BmheHHRf OOLYHO MROTO MEHbLUIR COOT-
BETCTEVIOLOYX JHATCHAR JAA KojdefaTeasBorg Asmxeuns. [lostoMy yke
apH OBHYNEX TeMNepaTyPax BOs0VHAAWTCH BORBO3IMOM HEE KBEARTORARHKE
BpameHHs MoVieXyn—pa8 KaXIYVI0 crenchb Coodoiw BpamaTeIbHOrO JBH-
MeHHA TIPATOAATCA MOMTH TEKAR ¥e CPeIAS SHEDCHH, WTO B HA CYeneHy
CHOODAL IQCTy HateAbiiord SBhmenun. OAhaKo, ecam TemnepaTypa raa
HACTOW1bEO HH3K#, 4TO EP-EI[HHE Meprud TENAOGBOrD JABHKeHHA MATEKYJhH
Mara NO CPABHCHHIO C PasHEOCTAMHE SHEPIETHIECKHX ypomded Bpamaresn-
HorQ J\BHMEHWSA, TO BP&UI@HMR Ha BHCOKRAX YPOBHHX NEPECTARYT BO3-
GYxAdThCH, K EPaMaTeNblile¢ CTemeHB CROGOAM He OVIYT OKA3HBATL
BHEAKOIO BIHAHHA ha TelIoeMEOLTe rasd. BD,EI.UPHJ,E[ HATHHA2ET BaCTH Ce-
6%, K4K ONHOATOMEMH 33,

375, E =e/(e*T 1 1) 4+ 3,RT. Ecm £3: 4T, ™ E =~ 3/,RT.

376. Pemeunne. Mojervaa CO, umecT 3-3 — 9 crencrell ¢sobomm:
TPE NOCTyNATOALHHE, ABE BPANATENEHHX E YeThpe RONelaTeTbHWX.
Ha nocTynateibHHe CTCNCHH CeollodH NPHXOIATCA MOGAPHAR TEMI0cd-
KOCTL TIPH NCTosIOM OfLeMe

C{}m — SR.;?r
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XADAKTCPHCTHICCEIA  TeMHepaTypPa XIS  BPALATCALIOTO ARHMeHRq
8% = 42,(Ba2/k) = 0,56 K, 1. ¢. B8P €T, ITpR TakRX YCAOBHAX Bpanie-
FHE MOAeKYA MOWHO YUeCTh K.JACCHUECKE H RanAcaTh
C¥=2-R/2=R.

¥ BPEKTEPHCTHIECKEC TEMIEpPaTYpH AMH BHyTPHMOJNEEZYMAPHHX Konaeta
ANd OyayT

81 — 98 — py b = hev, Jk =060 K,

o5 ._hnr,jk= 1990 K,

05 — hew b — 3380 K.

Cacgosatenbno, G107 /T = 85%/T =3,61, 85%/1 =728, 65*"/T =128,
TenaceMsGcTh, COOTBOTCTRYIOMAR (- XoAcGaTetLHOH CTeldelH ceofonn,

ONPEASASETC BHDP3KEHHEM
“ﬂ-"‘;T]E. EE’:“‘"'{T
oT
Ch =

(e e;*yr B l)z

[To s1of DoOpMy.JIe HAXOIHM
CV = CPe" =0,391R,
= u:m}?, Cﬁﬁm:a:q" lﬂ—ER‘
Orowopa sazHo, uto npa 0°C nocaegree RonefafBe NMPAETHYECKR Re BO3-

OymneHO H He BIRPET Ha TELTOCMKOCTL. Jlasg cyMMapBOl Eoaefarenbrod
TAILTOEMKOCTH [TONYYACKH

CH =(2-0,3914-0.036; R =0,818R,

CAregoraTaIbNo,
Cy=1(1,b- 1+-0,818) R =3,32R,
Cp=432R, v=Cp{Cy=1,3.

[TonygeHHHe peayNLT4TH (4 TAKXKE DPC3YAbTATH, OTHOCAULHETH K APY.
(MM TeMOEDATYpaM) XOpPOWO COTTACYIOTCH ¢ ONWTHRMH JaHHLIMH,
Xi8. Pemegge,

c‘f:T(aS\ T(‘:ﬁ] =124 T,
__ V¥ dUg ) p,dd
F__'-x:i'b’) =~ @

L foV L @PRTYy 1 4TSdAMY

Vo \OT jp V, QPIVip ~ V, U JdV —T*d2A/dV3"

Omiona A crelveT TpedieMIf peayabTar.

379, ;‘5‘ YMCRENINTCA 6 o pa3, ¢F yreawumsaerca B fiy' pas.

CymecTaeHHO OTMETRTb, YTO (F HE JABHCHT OT MOMETTa MACPUHH 3€]-
Xansra; N =RT/(Dg% = 6,04 107 moun -1,
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- o hv v he4?
Y b/ T <
rie va' K raccrucckme GopMyaw NpEMenmmn npR Av/ET) <]

Haa aepxantwua hiv'k7T =2,5-10-19,
381, Pemenuc. fo=jg+-gAf | FAdg+AfAg  VYepeanan
NPHHEMAN BO BREMaHAC, 110 Af — Ag—0, naXoau

g - Té+ 37 3. @1 1)
AFE_ 22 {382.1)
384, Peweuwpe Ila ochoeaPRR OnpeaescHUA BeAWIHHW F
F=XT,=AF
(3nece onyiled HHACKC {, TRK K@K NpPeancaal aeTcA, ITO BCE MOICKYJLI
Taza TOWICCTReHNW.} lanee,

(D) =D ED M

£}

362,

B crAY HC3aBECHMOCTH MOSEKMWA HIeAThIOlO Faia f;fj—f,ff.:f"'.
Crenorarenrno,

FIoANP_NKN—D]
ITopcTannaf 9T# znavenss B dopMyny (382.1), nolvuey
AR=F:_F = N {E_TF). (384.1)
OruocHTeALHAA QuiykTYauua seTHYMHH F papna
VaF: _YEVER 1 Vap
F N ¥V~ T
C yeenuuenHed N oTROCATENLNAR vkTramud BenmIgNn F yousae?
ofparao nporopnronaasqe | N, TIpH Soapimx V oThocsTeABHBE (avK-
TYAUER HHATOWHN (C 3THM CBA3QNA NOCTOREPHOCTL TCPMONHITEAMMYECKHX

BHBEOAOE ATIA COTRIIAEN CHCTEM.
385 Pewmeunrne. LEcim odsem ¥ paziuth na z = 1o paBHLIX 03b-

1 =
EMOR U, — ¥, TO -"«'—ln,-, TAE %, — YHCI0 MOACKY.S B i-u odbeye, 2 CyM-
MHJOBAMIAE PEJAETCA N0 BCeM TAEHM 00levaw Tak hak BeIHYEHH CeeX
OmeEMOR ¢y OARITAKORR, To CRCARHEC 4iiliad MATEEYT B HHEX }"T, Ta K e

opRuakoam, Tlostowy, ¥ =zna, T. e, t—Ap, ric p— o/V —BeposTioeTs
HAXOEJCHET MOIexyan B OOLCKE U,

Onpejells gaice BCIHURBL [, eieaywonips odpaiod: f,— 1, ecim
[-A MOJICKYJIA HEXQANTCT RUVTPM abtema v, ¥ f, — (0, ecar s wvinTe-
KYJAa DNAXOIRTUH B ocTaeBlemcs odbvese V—o. Tor1a 9610 MOICKYa n

B 00BCNE 7 MOXNO UPeCTaBHTL B8 BrIC H:Ef" npejnofaras, 4tTo
196



CYMMHDOPANNE GEACTCA Mo reed N wmasekvnam obvema V. Seno, wto

GYAKUBK f; YEOBICTEOPAXT \o10BHK f, = f3 = fi = ... Jatee, oueBmnso
= =HK=...=p. Oosrony no gopuyne (382.1)
Al=fi—f=p—pi=p(l—p)
A Tak Xax B oly7ac MICAALHOIG Tasa soIRYHRH fp, fo, fas 0. CTATH-
CTHIECKE He3aBHCHMH, TO no QopMy.e (384.1)
An? = Np(1—p)=(i—p)7. (385 1)

Ecim v<€V, 10 p< ). IlpeucGperas BepOATROCTHIO P MO CPABHCHAID
¢ CRHHERCA, ROTY4NM HOSTOMY

Ant _n. (385.2)
¥ g ! ~ - ,
388, -_—— == ID"H.. N= 1f43r111.f = 1,2* 1012,
y H:
387, P— (123, N -lg, (T/Y)~T70, roc ©~ 10~ c— mpemd pas-

neta, T. & cCpeaHee BPQHFI, KOTOPOE TpedveTca NMOVICKYNe rasa, yroedu
MPOASTETE [ACCTOAHHE NOPAAKE PAsMEpOR COCyua,

388. V= 1/(Na?)=3,7-10-% a3, n—l/a®_ 102, rae N —qucno
MOJIEEYa B elHHANE o6vewma (N =2,7- 1019 cu—3),

389, Pemenwue. Bosusem raxoenEGo pacOpefcieHine, B KOTUpou
cbbed Vy copepsHT Ny, a ofvem Vy— N3 monexyd. 3ajusxcupopas no-
TORENAA RCeX MNIEKYJd, NPOHIECIEM 3aTes BCEBOIMOMHLC HEPECTIHOBKH
HX. TaK kaK NpA TIKHX OEPCCTACORKAX wHCAa Mateky.d ¥, g AV, 8 ofb-
eMax V, H IV, He MEHAWTICH, TO B PC3YJARTATE MONYTATCA BCEBOIMOKHNE
EOMOHLAIHE MOIeRYN ¢ TpedycMuMy wactaxe ¥; w V.. Hago Taxex
RoMOHHauBA papno N, Cpear mAx 0%AYT H TakHe KOMOERNAUAM, XOTOpHE
NOIYYAKTCA GlHAa B3 APYrod B Pedy/IBTaTe DCPCCTAHOBKH MOALKYI Jkfo
B Opefiedax ToabEQ oGwesa UV, AuGe B mpemfenax TOJIbKO 0fpeMa ¥y
Takpe I1epecTaliOBKH He MPHBOAAT K AOBLIM pPacOpeiefelHsaM MOICEYA
no ofbemax V, ¥ V,. HUrcio [epecTaHOBOK O npeaetax MNEPBOru
obtveda panoo i, & B DOperenax mroporo Ng!. Pasienre noanoe
YHCTO DepecTaHOBOK A! Ha N1Vy!, ¥N natyumws uHCI0 2 neex
pacopelencsdi Mafekys 1 N no obkcwam ¥ # V¥, © TpelyemulMK
YACAAMA 3anoTHeHRA N, H N 2=NI{(NI¥.)). B cayvae mpe-
anenoro raza Doe ¥TH 7 pACTpee eHEH  pasiogepoaTdel.  [lafaem
BEDORTHOCTEL OALGIO pACHperlefiCHHA, BepoATHOCTR TOro, 470 ONpeAe.eH-
HA% MONCRY.A ilonajaeT e ofvem Vy, paeHa p=V,AV, + V.}, a r ofizcu
Va— g = V,y/(V,—V,). BepoatnocTe Torn, 10 N{ GUEKCADOBIHHHX MO-
nekyJ noaaayT B obbed Vy, a ocTalsame &, MOTRKY.T—8B ofLeMm V,

! 3 r L -]
Aynet p"‘” Y5, YMHOKHE ec Ha YHCTO pacipeleleH i z, naiticu

S LI
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370 M CCTL MAaTeMaTHIECKAH BePOSTHOGCTH TOT0, u¥o UBCIA MOAEKYJH {fe3-
pasTHunD »@EHX) b ofSvemax V¥V, ¥ Vy, OYAVT pasEN COOTBOTCTEEHIN
Ny Br N,
390, TpelyeMunil pesvabTaT AGAYUHTCA, €CTH CODTHOWEHHE P+ g — |
BO3BCCTH B V10 CTENeHb, BOCHOALIVBABILHCL QopMyiod SAHoMa Hewrona.
31, Pemeruc. Boenonnzosasinace (opMyaor (389.1), nomyuum
&—n! (N4} _
A TS

rhe N —uec1o Aporanpe. Ilocre coEparlenKs:

(14 UM ... (LEn/¥)
(—=T/N) ... (I—(=— /™)

— L.

JlarapuWHpYE N TpAHEMES Bo BHMMauHe, 9TC n/N <€ |, Haxogrd
I 2 n— | n
2 (?—F?_[_”-_I_T) +'E,r__1ﬂa'l'
wig n¥N —=Ina, orxviaa
n=¥YNina= Y N=7.8-101,

382, Pemenre. B TeproiBEaMRKe 3HTPonAd N Moexyn Hieano-
HOTO Taza suipaxactca GopuynoR

S=N (cﬂln’i"‘-i-klnfﬁ +s,,,),

rf@ £, — yACThHAS Tena0eMEOCTh Tada NPE NOCTORHHOM odineMe, Npuxo-
SAMAACH 02 OJRAY MOALEYNY, 8 S4-— ACCTOAHHAH, He 33BWCALIZA OT Tuc1a
yactyeu. B mavaneHoM COCTOAHEH SHTPOOAY CHCTCME

Sy == 2N (EFIHT-{thnaE— A s,,);

B EGHCTHIIOM COCTOMTHH

8=(N-~n) (cﬂ InT.|-&In HEn+ sn) +

. 4
"I‘EA“T‘"} (ft' In T+k]]] N-_-[—-E—I_-s‘) '
Oreona
S,—S=k(N—n}lo(N—n)+ k(N1 n}In(N-n)—2kNIn ¥,

RAH © yueToM CooTHOMERHR /N <€ 1
Sn _S _-E.IEEH!‘-FJUa

Tlo dopmwyae Boabumana
Seg—S=FIn(P/P)=kIna.

Do naer 2N =Ina, otkyaa n = ¥V 2§ (na.
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PacYoxicHAe ¢ npeiNaymum peineKAed™ OGLICMABTCS CRENY IOHAM
obpasod. B npeinAymeM pelieHHA TPHHEMAIOTCH BO GNHMAHLS BOCHOI-
MOMHHE PacnpeleneHnd Monexyd 1o oinpemam NEPROrO H BTOPOTO LCoCy-
ACB € 9a0aNHHMH THCIAMA 3amoAedud. Bo sTOpOM PRILCHHH WCROAL-
3YETCR TEDMOIANHEMHNECEO: BHPameHHC LIA 3ETPOTAH [833. TeM caMuM
NPefnQiar2ETCH, YTO MOMCKYTH (a3a pacnpeieredul Mo obSneMy Kamioro
COCYA3 PADHOMEPRO BAH DPHOGIAIUTERALHO pasHoMcpno. CHABRO Bepapwo-
EECHWE COCTOAUNS & HEPAHHOMEDELIM DacOplieicHHEM MATEKy.n Na ofte-
MaM COCYINOB BO BHEMAHHE He NPunHMAwTed, C ITHN W cBa2aug oftyx-
RAcMOe DECXOXKIEHHE.

39). Peme HAe. Cornacno Gopuye {389.1} peposrnoctt Toro, uro
n ofreMe U HAXOJATCH 7 MOJeKY.] MleaTwHoro raza, Oyper

N

N-n
Pr nI(H .-:}Tpnq (383.0)
HoaToMy
A':l. {N—11
1 = ﬂ% pE{n—l]! (H'—H} Ipﬂ*lqﬂ'—ﬂ:h?‘n{p+q]ﬁ-l=ﬁp_
AHanorBE9HD,

N
__n{n-—_l}_—.:h’(h'—]}p’.z ; {;;”;“ PRGN =

N -]t ot GV =N (¥ —1)p
CReZOBETENBHD,

Bnt=ni—p'=Np{(1—p)="T(l—p)

394. Pemenge. 3amewad, uro p=uv/V=nfN, g==1—p, nepemnn-
wed Popuyay (393.1) B BEREC

1 n+1
1(1__r u-( _I ) LN -
P, — i ) N {H}n ([ __n_) ﬂ,

nt I
ITepefileM p 3TOM BLIPIMEHER E mpeaeny .V — o npE PUECEPOBAHNLX

nupn Tak kax
"

. ;‘ir-ﬂ - H —

. n - n -1

— ll— — ll — — s »
Hl-lflm(l N) H—:-Hm(l N) ¢

TO TAKAM TYTEM MONYTHW

Fn ':(—E -E'-_ﬂ {3";” ]}
{bopuyaa Tivaccora).
m. —_
fn V‘—Lu (9 e, (395 2)



396. Pemrenne. B suipamennA gia npoMssornof
4
dn
HMOREO npeseipevt 1f, mo cpasHeRmw ¢ a. Torxa npoR3soanas ofipa.
THTCA & FHyAL NPR n=n. B rom chyuae In P, wagcumaned. Bumucinn
BTODYK OpOB3RONHYI0, HaljeM B T‘peﬁ}'euuu npRONRECANH
]

— 1,
(InPy)==inn—In nﬁﬂ"'T’iﬁ-H

lﬂpnnlﬂ = {ﬂ-—ﬂ}ﬂ
2nn En
P —— exp {—{"‘f}'l (398.1)
2-in 2n i

(pacnpedenenee [aycea).
387, PeweBue Jlo ¢nyxTyamam, Koras coCToSHRE BCCTO Ta3a
ObIN0 PavBOBECALIM, €0 SNTRONEAR OCPCIEIATACE BbhiDAMERHEM
'll'
Se=Ne, InT 4- ¥k 1o ol
rle Cp—TEeNAORMROCTh, OPRXOAAMAACA HA O1AY MoOJdeKyAy rasa. [locae
gAyRTYanmH, EoTAs B o0bhLéeMe v CTA10 n1 9acTHO, SATPONHH rasa Oyaer

S=Ne, 0T +&{N—n)In +ﬁm1ﬂF

AN —n
Buyren orcions ppenwnywlee BHpaXkeHse, NPeEeOperas mpE 9TOM Wie-
RaMB BTopoi creneme no ¢/V E a/N. [lonryaAm DpepawgANe 3ETPONHH
Fal8 8 PeAyALTETE (NIyKTyal HH:

ssoru (3 ],

[To ¢opuyae Boarbumada
P

E JA8 HCKOMOJ NepuATHOCTR HAXONRM

AP
PHZPU('H—) eﬂ—ﬂ'

INepexoa x pacnpeacncHmo [ayceca npouzeolBETeA TaK Xe, RAE Depexoy
oT Gopmy. {395.2) k topuyre (396.1). BunoiHes 10T Mepexci, :3reM

MOMHO QUPCIEINTE NOCTORKHYK Py H3 YCIODBR HOPMEPOBKE Z.Pﬂ.—
398, PewcHnae [lopliene MOXHO PAacCYATDUEATE K8K TapMOHHue-
cKMi octwandtop. CpeaHce suawedBe ero (OTCANHEANLHOR SHeprEm npa

CMCNERAR HY ROJOHEHMR DapnopeeMd Ha x pasmo Y wx* =1, RT, rae
¥ — MOLY¥ab YTP}FOCTA, COOTRETCTEYIOMMR TAKOMY cHelCHEN, OUeBEIRO,
AV = 8x, rie AV — HamMengHpe OFLCMB CHCTEME, & S— oW ale Ooplud,
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Taxuw oSpasos, AVI=S52kT/x. Cana, ROIBPANAKILAA NOPWEHb B NOI-

JMEenRe pasHopeces, F =3 t—iﬂx, a MoTaMy

ax
oF , @P aP
?=“SH_.~S T
B peaynanTare monyaRM
AV s — — o kT (3V/3P) . (3 1)
(OP/OVY;

3pavok T RNOCTRBMIEH NOTOMY, 9TC B BHEGIE NPeANQNaTanoCh MICTOAH-
CTRO TEMIEPATYDH CEpYXKawined cpeqn {(tepwoctarta), Eciad 6wl Bemlectso
BHYTPH ofbeMa V OHNOC oiBafaTHYECKA AIOAHPOEAHO, TO, RAK CAE.eT
B3 BEBONA, 393%0K T &AeQuea 10 Gkl 3AMCEHTH B3 5 (NOCTORRCTEO 3HIH »
NHA} B HAAHCATH

(AVE)g — —&T (@V/IP)s. (393.2)

305, VAV V=V sTyv ~ 36-10-2,

a00. Vapgi[p=VeTyoiv.

401, PemexnHe. Comacnn popuyae (317.1)

T § T4t YT e g / \ Tt Vaeros s,
3

rae pRefedo ob0agadenne o= 1/{(#7}). Ofo3nagas 3HaMeHATE. b depel Z
r xphdepennEpYR ero (0 DapaMeTpy o, OOIYIEM

14 5 147

E= T d © T Zdav

Buaacaen BHTerpad Z, 00 STHN hopMynad HafZen e =%, &7, &=
=15/, 1T g panee

AgT — g2 g =3/, BT,

402. Pewer Be. PaccvMarprpas TeMOoepatypy MOZCHCTCMu [ RaK
dyrruse U B V, numeu

aT !
AT}y = ( Eﬁ) U= AL,

OTKYAA

AT, =— (AU?) —ET‘.
(AT%)y = Cv{ = C

5 p,pep. 1. B, CaayzHia 161



AMANOTHIHO MOCTYIIZEAM B B GCTANBBLIX CNYY3IRX H NOJYYack:

—  J—
By = BTy =kCy,

S |
AST)p =5 (Al)p =#Cp,

( ) (AP = — kT (g-ﬁ,'-)T.
5= (3

) (AV)s = —&T (gﬁ )3'

¢==ngo, A= 1j{na), (403.1)

rae A—cCpeAHee UACAD MOAeKy] B efBHAle ofbeMa, o= nd® —raloxEHe-
THYECKOS MONEPEenHOE CCuelMe MOACKYAN.

404, Pemenne Touuoe BHPAXCAEE AN 2 BMEET BHX 2 =NOUyrp,
TIe Uyry — CPEANEE 3HATEHES CEOPCCTH PACCMATDHBAGMON MONEKYAL OTHO-
CHTONILHO BOCK GCTANLAWX MOJNEEYA rasa. Boabued ofRy H3 TAKHX MO-
NeXys H Ha3opeM ee yconopso nepsol, Ecam paccsaTpERacMas Monexy-
78 ABAKETCH OOA YrAoM O B HanpasneEdw ABAECEHA OEPBOA Mojexy-
AR, TO €& CTHOCETENLEAR CEOPOCTL OYZeT Oprn =
=2usin (/2) (pac. 42). Uncio MoseRyd, cEopo-
CTH EOTOPLIX 00DA3YIOT ¢ HANPABNCHESM ABHKCHHS
moneKynn ! yram wexay € s O+4+-df, paemo

"’[
|

-=|-n 35!-:-

403.

us_m

n
Esin 4 dfy, a uekoMad c¢pepHAd OTHOCHTETHHAN

CEOPOCTL
n
Tor =E5 sin (§/2) ein ¢ df = %E.
JHA9RT, _
Prc. 42. z—inﬂﬁ ;,_E—E._l_
. an 4 ng

405. Peme une. PaccMoTpEd COBOKYIHOCTD CEODOCTRH ZaKoR-THS0
$AECAPOBANRYE MOJACKY/W [33a OTAOCHTENBHO HENOABEDKHOR CHCTEMES
GTCAeTa, KOTOPHE OHA NQIYYaeT B pe3ybTATE NOLIEROBITENLBWX CTONK-
AOREHHE C APYTHMM MONERY/dMY Ta3a, 3TR cKopocTR OyIyT pacnpefelieny
no sakcAy Makceensa. PRcCMOTPEM TeNeph EAXAYHD A3 TeX CKOPOCTER
OTEOCHTENLHO MOJEKY:MW, ¢ EOTOPO] APOHSOINO OOCHEAHee CTOJEKNOBE-
npe. ITps pattMOTPeERM OTBOCHTCJABBOTO ABMKEHUA Maccy WOMEXYAN m
HEJ0 2aMeAHTh HA LPHRSLEREYID MWacCy mym.f(my--m,), 1. & OpPE pa-
BeHCTBE m;, B My—Ba Mmf2, Tax EaX OPR TakoM PECCHMOTDEERM TOC/ISACs
B3TENILBOCTE CTOJEBOBeHER, A TaXAXe ZeRCTRYIOMAE CAIH OCTINICH Heml-
MEHHLKHE, TO pacnpefle/RHBe OTHOCHTEAbHHX CEOPOCTEH NOCAe CTOAKHO-
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pefmi OYyaeT no-mpesHeMy MagceemosckuM, OHARO cpeande CKOPOCTH
3-32 YMEHLUICHHS MACCH YBEJHYATEH B V2 paz. lNoIsromy B NepnoZ
$popuyae (403.1) senmusny ¢ caeAyer 3amendT: Ba ¥ 2 0. 510 ganr

2=V Zngr, iA=p/z= 1V Zno), {405.1}

2T fopNyaR GHAR DOAyYeRb Maxcpeadom. -

"
106, d — —25.10~% cx.
]/ Y 2nmh e

407, 2z 2rdon = 2,2.10% ¢-1,

408, g1=4 ]/——- Pds~ 4.1010 =1,

409. v=mtzn"1==2 ]/ n PP ~6.10% c-L.cu~3,
V2

410. 2 ~T 18, H AT,

411, 2z ~P, A~P-3,

512, 2 ~ pPOYHLMEY) 4 p=1/ ppa y=Cp/Cp

413. C=Cp--R/4 (nponecc moATPOTEIECKRA).

414. C=Cy+R/2 {nponecc noARTPONHYECKAR).

415. A = 3nf(po) =0,8%.10-¥% oy

416. ow= ' BRT/(nd) =3,8-101° cuje,
A=3n/lnm) =0,92.10-8 cy,
v =ar/{28) =5,6-10% ¢—l.ou-3
o=1/(¥ 2n0)=0,283-10-1¢ cu?,
r=Vam=3 10" cu.
417. 4~ 3Djv=3D YV aJ8kT) = 1,3-10~% cu
418. Pemengec, Ilpn veuenoR Ba GeCcROHETHO MATOM YYacTKe

TPYOH dx¥ MHIEOCTb MORHO CUHTATh HEeCEHMACMOH E NDHMCHHTL E Ta-
KOMy TeqeHRio popuyay Ilyasedna

Tak EKak DpA CTAUMOHADHOM TEUeHHA BeARIHHA { nNOCTOABHES BJOA6
BCeR TpyOW, 4 BENKYEHA T S2BHCHT TOJLXO OT TeMnNepaTypu W OPE A3
TOPMUUSCKOM TeSCHAR OCTAETCd TOCTOAHHOR, TO DOCTE HHTCTPAPORAHHA
NONYYRM

_nprt P} r}

Q= I6MET 1

(413.1)
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419, 1= ]-la 14. 10— ¢ gour- o/en?,

128tV (Pa— Py} (P1+Fy)

iy 1,3
d— (-—f_ii—) —.3,8-10-5 cu.
3V iny
€ Mt ]/-5 “1" f.] )lﬂ % 5 -
_ o —_— -]ﬂ L =
i20. 4 ( 0,72i*R In (r,/fry) ! d
£21. v~ TV2, Nag nrockonapaidelbeoro ¢aes
ryr—ry?
[

nP.D [In (Py—P:) (Py-| Py)

TIﬂ:T:ﬂ._i_ x
pas efepuTegKoro cnd

ras TV =TV RiRy | TV R—TR,

# TTR-R, "R Ri—R, '

A8 ORJAFHAPEYECKECrCc ¢oR

1 T —-—T:’t‘

13Ht=73" *"“I:l| RIRD In (R/R )

422, P < 1,1-10-2 um pr. ot .

424. Pemernre. Tax xax paccronnme MeRAY CTeRRaMe 370 M0
CPERIEHKI0 C HX pagMePavu, 70 TpE pPacyeTe CTEHEH MOMHC CYBTATDL
NMOCKHME. TeMnRepaTypy OAHOA R3 CTEHOK MOMHO NPHHSTH pasAog Tem-
LEPaTYy pe OKpYMaomero po3ayxs Ty, a ApPYrod —TeMDepaType HBAROro
Bo3xyxa 7. MoJlexyAd, OTpaXaOMEECT OT HZDYMHOR CTEHEH, RaSOBCN
*TOPAYHMED, 8 NOJCEYJAN, OTPAXMEWMACCA DT BHYTpeHHER CTeHEH,— ¢XG-
noakwMA». (OO3MAUEN GHCEA TEKHX Monexyd B | cu® gepes n, ¥ A,
4 HX CKODOCTH—1uepes ©p H U COOTRETCTBEERC, YHCTo Wonery.s, oTpa-
AMEAOUHXCA 0T 1 cx® ropsieli CTEMER B ONHY CERYRAY, PaBHO 1/ Nels ==
= 1fiv. 5TA KOIEKYA NEPEART XOOAHOT CTetKe Tenso 1/, n,0q-3/okT,:
cGpaThO ypocuTes Tenao 1/,nvy4/,k7. Caeposatedsuo,

5
A =‘ﬁ Mgty kS (Tﬁ‘——n T

IaanenEe QCTABIIETOGR Ta3a, €CAE OH OR Hwed TeMneparypy T, paENo
P ={a- no) ATy. UR0BIATCALHG BETPYARO HOJIYUETH

5 JRT
% T, (VT ¥T)oa 1107

425. Hanpasuu ock X sroms Tpyuw, Torga N — —SD anfdx, rae
S—naomank NonepesHOre cevenss TpySH. TaB Kagk noTok N OZBH
B TOT %e Fa NPOTRMEEHE Beel TPYSH, To |dnjdx | =n/l. 3anerus B dop-
uyne D=140h BeJHIHAY A Ha 2r, moayskd D=%ur 8 Jaace

2 n -

N=-§ an'.
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426, Tax KHak CTOAKMODEHHA MEXY MONCKYRAME HET, TO NOTORM
vactult Ny 7 Ny & npaox R 05paTHOM QENPESACHEEX COBEDMENNO He-
SARECAMH, B OOJHHA NOTOK N NpelcTaskTes EX pasHOCTRIG

N=N—N, —%nﬁﬁ’-‘%"—i (426.1)
{popmyna Kiyacena).
427. [ aa Gyper meperexats B cocyX © Sonee BHCOROI TeMnepaty pod:

_YOnL VT, -V, =Ln.

~ Ti+Ty Y Ty }"T
428, n=n,e” Y, T 3”_:5.103“33.4 MU,
2ra*

12vi
429, n= (l——E'”t}, T=—-—=3-1Pe=5.-10* uan=8,33 u.
o Py

T - -
430. ﬂl=nm : knﬂﬂ"[' (rio—nypede ™',

Ty 1 T4 Ty ‘l"-':
_ TiagTa-}- pphy T1 — -, *1:
= T 1 Ts T (nzp —Nyg)e
| | 1 v 3V,
|y — » = = 5 kg=— -
Tt YT T

431, N = 2/1g (nofpy).
432, Peweune. TIpE omeaxe apherra MOXH0 NPeANGAOMETh, 9TO

OffAa MeCTaA MOJCEYA BOSAYXA ABHXKETCA HADDano, 3 OAFA LecTas —
gaxepo, Moexyak, ABEXVINEeCA NapaSreAbA0 DAOCEOCTA ABCEA, MOXKHC
HC¢ DPYBEMATL BO BHEMaREe, CKopoct soxexyh v Gynew c9eTath opm-
HAEOBHMB, [lycrs ANCE ABME(CTCH DABHOMEPHO 0O CEOPOCTHID U MeHEE
parpeToff noeepxmHocThIO BREped. URcno yAapop, SCRUTHB2EMOE XKABAAPAT-

BHN CAHTHMETPOM 35TON TOREPXHOCTH B OARY CEKYHLY: %{u-{-u). s

OneBXF YbdeKTa MOKBO TPEANONOMHTL, YTO 8 CRCTeMe OTCHeTd, ABAXKY-
meficd PMECTe C JECEOM, NOJeXyda OTPANaeTCR €O CKOPOCTBX 0, COOT-
EeTCTBYIOmER Temneparype T, nopepxnoctd. B menopmrxkaoll cuereme
CKOpOCTh OTPASABLIEHCH MOJIEKYAW OYACT vy} 4, 8 H3MEHERHE CROPUCTH
Uy 4 +v. CrefoBatensHo, JABNEARE [a3d BA MeNEC HATDErYI NOPEPX-
BOCTD

Py="2 (04 4) (o + -t 1)
Anajsorm9io, nannenrRe A3 €ofée HATPETYI0 NOBEDXHOCTE
rm Ly
P]'_—'E{ﬂ_u) (o; +~0—4).

[Ips ycrancsEememcs Asmelwn P, =P,. Ha sroro yeacesa nerpymno

i == 1% Lr,:::v]—ui ~ o Ui—ﬂ% s -!- I/ERTTIH_T' ~l,4m'e,
12 M T
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N 5
433. &= 2”1 =81°,

434, PewenHe, PacewomeNM KDIBIO WA BPAIMAIGTICMCE JHCKE
€ BEYTPEHHHM p2AHYOOM ¢ H HAPYKEWM palaycoM r+dr. C naowaza
STOF0 KOAbiA eXCCeKypAne otpakawres no-2nr dr moacxkya, Kaxzas
H3 HUX YHOCHT MOMEHT KOHUECTES QBEMEHHR mrip, Sotopuit nepelaerce
LCMOARHKROMY ABCKY, [lo/innfA MOMEAT KOJIATOCTBA XEAXKCOEA, Depeja-
BaeMHA B DAY CCEYBAY HENOANHMKHOMY AACKY, JIETKO HZHTH KEHTerpE-
posaiuex, [IpHPABHARAA €T0 MOMCHTY Ca,m j¢', Ze{iCTeYioMleMy <o CTo-
NOHH 3AKPYUENNOR WHTA, MOAYYEM AfRf yrJa 3aKpyQHBaHHD

3l B PR
= gop R =T e

rAe (f —3RaYeHHEe YIAS 3AKPYYHBAHER, COOTBCTCTBYIOUISE TOMY CAYWaIO,
EOTA3 pACCTOARHE MeXAy AMCKAMM MANO TIO CPASHEHMO C AJIHBOA CRO-
foanore npofers moneRyan. {(Cw. npepmnylny!o
sanauy.)

430. Pemen ge. ITlycts B oaEopOABOR XA A-
kOCTH E OTCYTCIedf BHCIOHEX CHAORLIX DoaeH
pacnpeAeneRd TOXMAECTBERHHE OpOYHOBCKEE wac-
TROM ¢ XOHUENTPERECH 7 (X}, MeBRIOmencn 1OALKO B
HampaenceHER ocH X. Buupcame AsbdysmoHELf
noroE [T TaKHY wacTrRIl seped HpoH3BGBHOE ceue-
Ade, epaedaEEyanpioe K ook X. BoabueM B oM
ceueHHH CeCKOMEUHO Manyld LIomaixy 45 {prc.
43). Bupenam rpyony GpOYROBCKHX 92CTHH, Eo-

Prc. 43. TOpuie 32 RPENR T CMEMIAKTEA Ha OAHH B TOT Xe

eeETop Ar;. [lycme OyAeT BeNBRa ne TOVBKG M0J-

HaA KORUCHTpAlBA OpOyuOBCKHX SaCTHR ., HO § ROUUSHTPANHA AX #; (X}

b Kakgolt rpyme. Yacho vacruy é-f rpynnmt d¥;, npoxopsminAx uepes

naomaaky dS 2a ppens T, OVEET pasuO YHCAY RAX B KOCOM OBJAMHEApE
ABB'A’ ¢ ocuonanuex AB B ofpasyomefl Arg;, T, e

d; "——-S n, (x)dV,

JIAnednue pasMcpH BAOMAAKE d5 MowHO BHODATL MafHNA N0 CPaBie-
mna ¢ Arp. Toraa avement ofzea 4V MOMHO NPCICTABHTL B BKAE
dV = dS dr B panncaT

0
dN; =dS S n, (x)dx= dS S n; (xy + &) dt,
- Ax;
rac xp— E0OpRHHaTe Oeutpa O Daomanxe d4S. BeGpan T, a enelosa-
TEALEQ, B AX; JOCTATOMHU MANLIMH, pasnoxHM $OYNKUKQ 7 {T54 £) 100
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CTeneHAM § B o0OpBEM 510 PAaNIOREHRe Ba AWBefHoM ujere, Torja

0 0
dn
de‘:ﬂf{ﬂ]dS 5‘ ﬁﬁ-—[—(ﬁ) = 5' §f1§,
- Ay ' -Ax
RTA [OC€ AATEr PHPOBAHAS
dH;:dS[n,- -ﬁéﬂf*—{axﬁ]

ApryMeBT xp MH ONYCTRAH, MApelnoaarad, 410 ROEOEHTPaOHs f; H €6
npoB3pORRan dn;/dx Gepytea B UeHTpe naowaige 49,

HatnTox d¥ OpOYHOBCKHX TacTHL, NMPOXOASMHMI Yepes ILIOUEIRY db
B DOMOXMETEIRNOM HalpaiJeAHH oOCcH X, B4A YEC/AOM 4acTHi, npoxofa-
MHX B OPOTRBONGAQMBOM EaNPaBJIcAHA, BAARETCH CYMMHDOBIHHEM Dpe-
ELAyUler0 BHPaEeRHA 0O BCeM [pPYnnad gacTHL

dS drn
AN =dS E n; Ax L any,
{
CpeEee snavenme nepeof cymumm parHo Ryaw. HeficTeTennEO, EOROCET-
PAILHE f; GTHOCATCH K LENTDY IACWIAAKH 45, a cMewmendan OPOyROBCKHEX

gaCTHIL B NNOJOXNATEIEEOM 8 OTPHLUATENLHOM HANPARTEHHAY DABHOBCPOATHL.
JLAA BHYECACERA BTOPOH CYMMH 34MCTHM, YTO [0 ONPEISHHIO CPelHerc

nAxgt = D n; (Ag)R.
Benmuanu Af;, RaK He3ansCHMLE MapaMeTpH, Ae 3aBECAT OT Xx. Cpeanuf
RBZAPAT CMelleHAs Ax® TaKRe Oe MCGMeT S4aBECETh OT X BBHRY OAHODOJ-

AOCTE MHIKOCTE H OTCYTCTBES CBJIOBHX noJed, [lostody AH{gepeHid-
poBanAe OPEQHAYLUIETO COOTHOAURNKA MO X SEeT

dx dx
B peayaptare NAg cpeaHero aHagesds 4N nogyzac
— Ax? dn
WN=—S—5&

Yrolu naiTe cpexrdd fEfy3BoRERHA DOTOE OGPOYHOBCEHX 04cTHL I,
Hapgo 3TY BEJARUBAY DAsfenHTs Ba 45 & 1. TakBM nyTed Noayvae

Ax? dn

I‘_'—————i-

_ 2t dx

Orciofa 8HIHO, 9TO BHIPABHASAHNHE ECHLERTPANHYN SPOYEOBCEEX TACTHIL
MOXHO pPacCMaTpPHEATL Kak Npouede audhyisd ¢ KOoyDEHOASHTOM Iad-

frysma
] Ax?

D=3

(435.1)
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o cMucAy swBoxa 003 (Aff) cezyeT TIOREMAETH €CpeiHEe IO COBA-
KYIIHBOCTHE SaCTHO>». COnraxo A CEAY OJHAAKOROCTHE DOCACHEX H OTCYTCTRESR
B3aAMONCHCTBEA MEENY HAMH 3TO CPCRRee MOMET OWTh 3aMeREHO (Cpex-
HEW 00 ppédedBr pAd OAHOA YACTEOH,

438. [l1oTHOCTE CyMMApHOTO HOTOKE YaCTEO B OOAOEHTRALHOM Ea-
npagnesna ocB X: aABf—D dnfdx, rae f-—pesyabTAPYKMUAA CHIH TH-
HECTE B BuTEIKNBDIOMER CHAKR FEIPOCTETRUCCKOrO RaBRCHBA, XERCTHYNID-
0188 Ha GpoyOoBCKYK 9acTHUY (otk X RanpasfieHa BepTEKAALHD BEES).
ilpapansAras 5T0 BHpaKeHge HyMO 8 DPHAWMAR B0 BHAMAHHE, YTO

A= Mg exp {EL;'} , MOAYYHM OKOBUETE/BED
D =kTH
{popeysa ZRnlrrefina),
@1, it = zkrﬂf_—ﬂ— 5.

8. VAl - Va4 AE = |/2’*’T""
_.R_T__..

430 N = 2 5,02, 1023,

440, TAT] = ]/‘“ Ado |/er3-c
VA=V R =2 —g—=1.3 10-%cu. Panuyc xanensks

a=[3m/(dnp}]/+~ 1,36. 102 cw, 7. e, BEAHK NO cpaBHeEMIO ¢ ANMBOA
cBOBOZROTG Opofera MOAEKYAN BO3Ayxa (-~ 10—5 cM), Urcao Pefroanica
Re = mgp /(6 ®) =~ 0,15, r.e. ¥ado no CPAGECARAIO ¢ GAAHBULH. Y CACBHA
NPEMEARNOCTE Popuynn Croxca SHAOAHRNOTCH,

42 Ne= ERT (Ul‘l"ﬂz}
E (&}
443. N <588.109

444, 1 = RE 2 Raﬁlatlﬂ“c i 4.4.10% aet, tAe 0—CEO-
SR T Rl T r T + (A

POCTh KOCMHYECEOA YSCTENH, GNKIKAd E CKOPCCTE CAETA B BaKYYME C.
(Cum. penenne sanatn 435.)

445. 38yE, AnHM3 BONHH KOTOPOrO NOpAAKA cpeiuedl LThEH cBOGOL-
HOTQ TIpodera.

446, Pemenwe. OrxaoHenmr B3 CoibwHe YTAH SJAEKTpOHA IpA
€ro CTONEHOREHHHM C HOBOM MOLYT DPOHCIOAHTH, EOTA3 KMHETHIECKAN
SOEPTEA  HATeTAOMero iexTpoiia me¥f2 cpannHWa ¢ NOTCEMRANBROR
SHEPTARH BIAAMONEHCTBUA 3TRX 4wacTEL Ze®/r (DR KX WAKCTMANBHOM
ctnemenn {Ze—3apan woua), [lpupasyusas ate SHEPrHHM, HAXORHM r,
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3 3aTeM B DpHONHNENHOS BHPamenHne JUIA CCCCAAA:
T2 b 2 7oty 2

O=nri=4n (WJ —~ (-—ET) .

[lpe 3TOM ML HE YuWTLIRAAH B3anMOJeACTBER Na AaNeRHX PACCTOAHHAX,
CONPOBONMRAGIUECH OTKAQHLEUAMH Ba Mgiweé yriau. D poesyantave ua-
KOILIEHAR MaJHX OTKAQIENHUN WPU TaKHX B3aAHMONEECTEBHAX HMNYALC
SREKTPOHA MOXET HIMEHHTLCH Ba ROHSINWYW BCARTHHY. B manHummx
cAydasX JanekHe Npoaers Goaee cyimecTBEHHH, 4Yed O.TR3KHe. OaHako
OBH HE@ CKA3wBAlOTCH H3 BHAe dopMyau (444.1), a TobKO Ha GHCAEHHOM
xoappHUBEHTe — B dopMyne (446.1} NMoARASETCA 4MCACEHIA MHOMMTCTH
popsigka 10-20, [losrody upu rpySwX onenzax, a TaRwe TIPH Eanect-
BERHOM PACCMOTPEHAH ABACHER MOXKAO MOAB30BATHCH BHpPAKeH HeM (416.1).
447. Dan naassel npuMeHHMu paccyEIeERs, BCTPEUROMKeCH B 3e-

menTapAof Teopas srextponposozRocTE  Metannos. ITo dopmyte Mpvge

n:%, rie f{ ==1/(nc) — cpepasas 1nEHa cBOGOAHOTO HpOdera ReKTpoHa,

(4461}

vas ¥V 3RT/m—cpensas cROpOCTE €T0 TEMJOBOTO ABHIKEHHA, £ — YHCAO
snexTponod B 1 cu?. [loactasans Bmecto ¢ sunpaxecnde, ODOAYNEHKOE

B IpelHAyifedl 3a3ave, NOAYIEM
.J'rl
A=x —‘-‘E—n—_—_ﬁ,?a-imr'fw-l:?,df'f-ln-f:T‘“ﬂu-l-:u-l.

2¥ime

Boviee Tounad (80 ACE e NDEGAHKEBREA) TeopHR, YIHTHBAGUIEA
MHOFOEPATRWE PacCesHHA, paer

1,65.- 10% . » 1,72.10-9
Nl it f -1__ 1
= Tisc i
rxg L —Tax fasnipseMull KyMOLOBCKHH Joraphdm.

- 93—l inn4-3/,1InT npy T=16-100 K,
15— lna+laT  oph T=16-100 K,

A

T2 On-1. cu=1,

3pech n— KORLEOTPANEA DA2asMu, T. . 98CA0 2J3eETpoHoB B | oW,
B mmpoxom nfRamazcRe TEMOSDATYP B KOEREMTPAZER EYNCHUBCKRR Jo-
rapagu MOKeT CIHTATECHA BeNAYHHGR MOCTOAHMOA. B 3ToM aHanazoe
YAENLHAA BJCKTPRUECKAN NPOBOJHMOCTE HE SEBHCHT OT KOHUEHTpALEH

iaaMy ¥ DponopukonansEa T3,
448. T = 1,7- 107 K = 1,5 kaB.
449, K nnasme openesyM 3axon Bumemana— Ppapna, Koropui gaer

Jk3 '
= TA~T',
REE
TennoNpoBOAROCTL NA23ME HE 3aDHCHT OT €8 KOMMSHTPANBH B Nponop-

OMGHaAbKa T 13,
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§ 7. PeaabHnie rasw

W‘E
457, (P +F) (V —vb) = vRT,
151,

a &a Rrrp 8
Pup=2—ﬂ1- Ttpzmn Vip =135, m—-?- {461 1}

[locaengee oTHOLIEHAE Ba3LIB2eTCA EPHTHUECKHM XoadbaguenToM. B aehcr-
EHTCIBHOCTR KPHTHUCCKHEe KOS(IEIEBECHTH AAH PAZJHYBHE Tasos HMWeT
HECKONGKO pazvkie 3HAYeHHs H BCe OHH neMHOro Sovbine 8/3.

3 ] 8
@ (n13) o= 1) =k

483, Tp =2/, Ty =38,370 Ty,
[ips pewesns 3a1a9H npodspenedye PV yAo6Hee paccMatpHeaTh kak
yHKILHO NJICTHOCTH F33a p A MCKaTh yCGIOBHE, NDH ECTOPOM NPOAIBOAHAA
d(PV)/dp o3pamaercs B nyap opn p=0.

454, Vi, =3RT /B8P ) =128 cul.

455.
Fas Vipe oW Pyp, ar Tapr K Tp, K
[etuf 71,1 2,24 b, 17 17.5
Bonopod 79.8 12,6 12,6 32,7
Asor 117,0 33,5 128 433
K scnopox 95,4 1 49.8 155 524
CO, 128 73,3 34 1000

458. b =394 cu¥/oar, 2 =1,39.10° ami.ck®/Moasl.

p o SpPeg 8
151, pip=m=m = 0,18 rfew?, Onuyt gaer pg, = 0,209 rfcwd.

a
4H.P='ﬁw ]?m STH.

459, Qss ypaszedns Deprtio:

2 Ra &a
Pxp =555 Tﬁp=m. Vap =35,

RT -
= =—§-, Tp= ]/-—EL:E—Q xpe
p 3 b 2)2

PV R
Han ypaenenss Knayamyca:
: Rﬂ 3 fa _
F“"ztﬁ(a-[-c}ﬁ* T“’*"E?R{Hc)' Vup=30+26,

Rley _8(b4-9) TB—-]/ﬂ_—%_E b4e .
PIPPEP_—%*—EE ' - m -_'_2 }/E b . Yl
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Ans mepsoro ypaswenss Jlurepaun:

a L
P“P"#aﬂ’ T“'tmb' Vo =25,
Rl _ & 3.7, Tpem
PopVep 2 7' B:‘E=4T“"’

[A2 €—OCHOBAHRE HaTYDAALAWX J0TapHJIMOB,
Haa sroporo ypasnenun Jurcpaun:

t 152%

P S —— == = 4N,
Ep 4 {%];h ] HP 4E H_b}sh pr ‘H'-'
RTyp 155 remmeparypu Boding
Pkpvxp__ 4 V' He CYHMISCTBYCT.
VR —bp
480. “FT-—RTV::_-EG{P_&’E.
V—b
181, x= Eﬂﬂ’r—ﬂ'}i—.
Vo [I— RTV? }

442. Pewenne. [Iaa 0pocToTR NPAMEM, YTO MACCA BCINCCTBA PABHI
exguAte. Torga yicrenue oSbeMbl KHIKOCTR B rA3a R300PAITICH LiH-
HamB oTpeskeB AL v NG, a yromHEI ofbeM Bewmectsz e AByXhasuou
COCTOARAN — AANN0A orpeaka NM, [ean Macch MHAKOCTH ¥ Fasa pandu
COOTBETCTDCANG My H My, T0 Vy=NM=m,-NL{-m,.-NG Hcxomoe
COGTHOMEN e TOAYYHTCH OTCiOAa, ecH DOPEHATE B0 BHHMAHEE, 9T0
Py + Mg = 1.

463. Ilpa mnepcxoae ¢ peteA LAC pa ApAMONMBEARMA yuactok CL
8 Tougc (' NPOMCXOEAT HEOOPATHMWE DDONCCT NPEBpawenHs PM3HuECKH
OIRO(pAIHOTC COCTONIHAR DewmecTsa B nByxdasHoe. K rakoMy opoteccy
paBexeTBe Knaysuyca venpemenumo, Haio NombsoBaTECS HepaReNCTEOM.

464. Cp— ». Jocratomro 3aMeTHTh, 970 B YKalauuHo# ofJacru
E300&8pH COBMANAOT ¢ HATepMaNMi,

485. Pemeune. B Kpamnueckod toure (0P /0V)y = (2P /6VY, =0,
Eosroxy nepewii YIcH paaokcHBA TeANop3 B OEPECTHOCTH 9TOH TOTEM
HMEET BHJ

P—Pyy= [ (:'FF

gP

Buurcans npomspofinLbie M3 ypaBHcukm Bad-pep-Baansca ¥ Bocpoanio-
BARMIBCL H3BCCTHHMA RHPAMCHHAMA KDETHIECKHX NapaMerpoa  gdepes
a B b, NOAYIUR

9 RTyp 3 R
xp 15 V;‘p ( HP} % vnp { l{j.'l)

Brecte ofveMa Vo oseegeM NaoTHOCT p— @V, rAe p—OTHXCBTCILEASN
Moqekyasapaan Macca. Hcmonk3oBae emie ypaBEESBC IEAPOCTATHKH
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P —Pyp= —pypgh, NOAy HM B pac::ua*rpuawuu OPR(inAKEHHu

P=—Pxyp 2 EP'EI“[‘EJ"ER{T Tup]
Pup 3 KT up

Bricora b oTCIRTHTAEICA OT TOTO YDOBHE, rie NJIOTHOCTE BellecTEd Pabna
FPHTHIECKOH, ApdSed OOAGKATEFbHLM CYHTaLTCH HaNpaRnesHe BEEpX.
B uwscrBocTH, MpE T =Ty

P—Pup V[ Gugh

ftxp - RTgp’

BAaIr OT EPRATUUECKGE T0URH a3 MOAIO CIRTATL RAeanbRkid. B zroM
CAYYSe A% OVHGCRATEIBAUIO  M3IEEHEOHHS MJAOTHOCTH ¢ BHCOTOR Wy
AMEE Gl

Op peh

—
L o —
e J

P RT"
[IpE GARHAKOBHX TeMICPATYpPaXx B OTHOCHTCAbBLIX MOAEKY/ARPHBIX MAC-

Cax 3TA PBEARYKAA MeHbIDE NpeZHAYMEed B o= ——— V__ (p.gh)

Oas poagyxa (s =28,8, Ty, =132,5 X} npu sucore h:! o o~y 8700,

{p '_F'l-:p}fpup s —1/100.
166, Voo 21 o5 e, tre Toy =374 1278 =647 K
. _ERT:FP_" eMY, THE Tyg = - =S .
467. Bee zepo 5 COABIION KEMAEMOCTA BEUIECTB3 B OKPECTBOCTH
KpHTHUeckoE TOukm (cx. aggawy 465), Ha paccrospHax oopsaxa cawtu-
MeTpa MJACTHOCTE PEILECTA) JAMETEO MERNeTCA NOX ACLCTBHEM CHAH TH-
weerd (rpapEranmoHdui afepext). Dnarozapa stowy npm dceTEXenwm
REPMTAUECKOH TEMICPATYpPH HA ONPEACNeNHON BECOTE BHYTPH aMhynu
MOXET yﬂaanaam KPRTERCCKAR MACTHOCTE BEMecTRa.

pas,

Te Oa/  Ox O p
aw
489, U =v (EFT——7), rae v —uNcao Moned, a nocrosERue Cy

B ¢ OTHECCHW X OZMOMY MORID.

ay
470, U =w (CF_T—-?). rAe {'yn=—MOASPHAY TEIUIOEMKOCTD rada
NpE DOCTORHEOM OObeMe B CoCTOfHYR CeCEOREUHOrQ PI3PeXEeHAs, KOTRS
ras pefer cefa xaxk uleanbumd, HenoCratox peuwAER 8 TOM, YTO OMO

Be RAST ROKAIATENLCTBA nesaencumocTh Cy 0F ofnemMa razs,

i1
471, ﬂT=E(F‘—E)=D.25“€.
472, T'az oxnandtca. Erc temnepatypa R paBieHme GyayT:
L L {V, P’,F P 2RT’ _4a
20y WYV, (Vi+ V' Vit Va—20 (Vi VY
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473. T — T__E :—uonssqc rpe v—=0,041 —gqEC10 MOACH.

! 1 QRT"P FH'P ! ) c
474.7 T=——( ) (T};_ﬁ =—0,013°C,
raze V=20 n = Vg-_ﬂﬂﬂ .‘[—EGG‘TEE'T'CTB}’H)]JIHE MONApHEE 0BBeMN,
1 !

475. Q=H(T’T_“V_g)'

76, Q=) 2 {(F E)az,-m-(ﬁﬂ ﬂ%) m—a}} +
ra(g-y;)-

477. Pemen ne, CornacEo OepBOMY Dasany TEDMORKHEMHKH Ten.
X0Ta ACNAPEHMS QXHOTO MG KHIKOCTH papHa g =Uz—Ug - A, e
Uy B Uy —BNyTpeHHHe SHeprRHE NMapa B EHIKeCTE, 2 A =P (Vg—V.,) —
paboTa NPOTEB MOCTOSHAOTG BREMHErD AasJCHES. EE.-'IH'-IHHE Ug— Uy

HaijeTcs BI yDABHeHHN (E) =T (aP) —P = —, ECTOpPOR J@er
&V Jy art } v w '

| 1
”"_”’":"( Ve Vi )
Tagruw ofpason,

a a RT 2a
eV (Pe—e YV fP—=\=V - —
9= ( v%) "‘( F:.;) ! (vn—-b Vﬁ)

y ( RT 24
— Vo -,
4?&. CF—*CF‘-——. 1 2!‘.1 [P_H:--
~ RTV3

479. S=v¥ [R In{v:vﬁ}_]_gc_timﬂ—[—cmst], rAe &A0ATHB-

H4d OOCTOAHRAA 8 KBANIDATHHX CEOSKAX OT 9HGA TaCTHI] Hé S8BHCHI.
Ecar TenfoedxocTh Cy He 34BECHT OT TeMIepaTypH, ToO

S=v [R 1 {F vb}—l—ﬂv inT+mnst]

£80, T(V—=b—1=—const, rge n=1-} R .
Cy—C
483.
bRT  2a
AT _ (¥=b1 V2 .
— = ) N
P CrOPfVI ed-)
484,
2 _,
AT RT
AP~ (484.1)

TIH'B =EEI{R&} = “?l. Tlp,-
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bAP
Cp
488, &T.:M, rae AP Mal0 3 OTPULATEALHO,
RTCp
487. T < Tyap =344 K, Tlpr apoccenEpoBaHAR reqHd MO A3bne-
rEeM 30 amd, xorza ¢opMyna (484,1) penpeMensMa, EBBepcHA Babvio-

aaercd npa 14 K,

485, AT = >0, rae AP mano, nprvem AP < {3,

488,
Tom K
Tas AT, K
R IRCACRD FINEDERO
Bonopon 22 200 =0, 008
Boanyx 870 704 -, 026
CG, 2060 2050 —{0,75
BRT 2g
459, DL =0,
2a b
490, T —= BT (I —?—)
1 / RT 21 AT Cam
48], :j.T=CP (F_:Eb-—-—v—) . Bogopon: AT =16 K, eoanyx: AT =
= -— 41 K, CO‘,: AT =160 K.
2a V —b

402, Tmnepbosa T = 5y 7 (PEC 44 g 45). ACHMOTOTH, E30-

GpaxexAne MYHKTEPHAHME QPAMEMA, NEPEeCeKacT OCh OPAAHAT B TOMKaX
uieepcer audepepcruranviore sbhexra Ixoyas — Toucona.

493. Pemtenuc. [IpH meanenHod GHTEEARBE COCTOREME BELIECTRA
g COCYAe MOXET CUHTATBCH PaRHOBECHEM. A TAK Kak COCyZ TeloR30-
JHPON#H, TO YyAeAbHad (4, CACAORETENBHO, H MONAPHAR) SHTPOHHA raia
B COCYIC AONKHE OCTARATLCH HeHAMernoH. [IpH obpaTAMOM atualbary-
YeCKOM PACItAPCHAE ¢ COBCPmISHHEM nNiellHCA PABoThH raz oxpakiacrcd.
[Io SOCTRKENHR HEKOTOPOH TCMOEPaTYpPH AankbHeHInee MOMEMKCHHE Nap-
JAeHHEA ra3a CONPOBOHUIAETCH HE TONLEO NOHAZeAHeM TeMDEpaTypH, RO
A KOHJEHCAUECR Ero B KRIEOCTH. JTOT NPOLUECE TAKME SHLICTCA PARHO-
BeCHHM B HQeT $e3 RIMeHeEHs SUTPONHA. [AR E3MCHEHHA 3IHTPORHH
MOJIA BEIIECTBA OpH Hepexone u3 Hagtaawnoro (razcobpanoro) COCTORHESA
B EQOHEqHO (HEIKOS} COSTOAHHE MOR(HO HallRCaTh

¢
ss=f (T e F)- 1
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t2a

4 {ﬁ/’a;
&0 A7 >0
o
40
O I Y, DR S O A O S e /3
200 | —F— Bt
T Botoood !
AF<f =
yd | ,
i &4 1 120 o] i
Prc. 44.
eI 1L I T _ T _1 . "i_ ]«
A
o7
3.
2 4%
7 AT <§
. /
i i
L y
& 54 it 17 kil e
Pac. 45,

[loacrasge cona
P4V —RAT—VdP~RdT—RT
# yura cootuoiwenne Cp=Cy4 R, nomynam

_. Ty Py ¢ _ T T P, g )
85=Cpint—Ringb—f =R( Tyin ot -2l ),
[IpupasnEpas AS myaw, Faxoasu

- {
Po=P, (%H.i)w ' ARTY 100 arm,
1
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& 8. NosepxHocTHOE HaTAMEHNE

494, ,J__Eﬂ =~ 70 mHir/cx, rle m-— ¥accd Kanie.

- ng

493, Kopomu¢,10 BecOB, B3 KOTGPOM NOABSWKEH KAMHAAAP, ONYCTATCA.
_{2nR—DES

498, 0 - 5apT

497. T ~ V pr3fo. [lpemenuTs MeToR pasMepuocted.

498, ! — ¥ pghfo.

499, Pemed A e. PaccMoTpuM MIeHKY #MAXOCTH R {IPOBEISK C Helt
GocEOHEIES Madwh nusa Kapuo. Dyzem oTENaIWBaTh 00 FODH3ORTAAL-
ol 6CH NaoiLafe TNeHKE F, a 1o BePTHKAALMOA OCH— NOBEPXHOCTHOR
nataxerre o {pHc. 46). [Ipm NoCTORNACH TeMNepaType OORepIHOCTHOE

HATHMeENe TaEXe NocToakHo. Ilostody A2

Halef DBArpaMMe BIOTEPME RB306pa’ATCA

rOPHICHTANGHEIME OpAMuMN. Hazaaogpoe

& 3 COCTOARRE IUICAER XapagTepE3yeTcs TouKoH

i, Tlpkeaze MIEHKY B TRILTOBOK KORTEET

S ¢ BHarpesaTenes, TEMOCpATYPa KOTOPOro

H z PaRAE TEMNepaType (LIeHKHA A COCTORHNH

/. 3aTeM EBa3ACTATEYECKHE pacTsaHed GNeH-

gy Ao coctoasss 2. Ha sr0 wano 3artpa-

AT padory. PaSota camoli NienxK OTpH-

Dae. 46, nateMbEd B pasHa A;=— o(Ty) AF, rie

AF —npupaniende MHOIMANE DAEHKHE RpH

pacifaXeHAr no uzotepue [2, Tlpr R30TepMHEMECEOM PACTDHENNA K flIEMEE

RA70 HOARORETH Tenno. Beiwunwa noxeexenworo remaa Q, =g AF. B co-

cToaBA 2 AZ0JEPYeM NJAeHKY OT Rarpepatens B anaalaTalecks GecKORESHO

Mano pACTALEM £e Ao COCTOARHR J, B KOTOPOM [ieHxa NPRMET TeMilepa-

TYDY 10a0ABAbABKAa T, [lpeamcaaraercd, 4ro Temmepatyps Ty W Ty

OTAETAIOTES APYL OT APYFE OeckompesHo mano. B cocToasdd 3 npHseseM

uJedKy © TelA0BOR KOHTEET € XGIOQWADHAZOM H H3OTEPMHUECEM OCpe:

nefieM e¢ B cocTosEEe 4, [loBepXMOCTL DAEBEW YMEBBUWTCR Ha AF, u

OHA COBEPIHHT NOJOKETeNbHYWO patuty A,—a/T,) AF. U3 cocrosuen 4

pepUeN fNeHRy B Mcxoguoe coctosuge f. Paforofl nuexke Ha aaualarax

23 ¥ 4] mowy0 UpeHeGpedn, Kak BaTAIAnof Jojee BRICOKOTO NOPAIKA

wanocts. Ilonnan pafora, CoBepmeAnas TAEHKOH BO PpeMss KPYroBOro
npoHecta, pashd

55

|

A= Ayk Ay =[0 (T) —0 (T AF =22 (T, — T\ AF.
Mo Teopeme KapsHo
A Ty—Ts
&G T

\TC



IToncrarnaa ciold HaARenHWE BoiGe supaikeddAr A% A # {,, dccae
COKPAlEHAS TOXYYRY
da g

=" (499 1}

500, Pemegue. Tlo nepromy nayany tepMogAHanurn 6@ =di' —
— o dF, rie F—nnomais nosepxunocte nreskd. Ecaa nponecc — maorep-
uudeckEfl, 0 corsacno {499.1) 0Q =gdFf = — T (do/dT) dF. Tagaw 05
pajoM, [IpH H3IOTEPMHUECKOM YBEAHYEHER NOBEPXHOCTH naedxa di/ =
= (0 =T do/dT) dF. 3a DapadeTpu, OnpelICIRIOIUKEe COCTORHHE ILICHKM,
MOKHO NPUEATE NJomank F R Texnepatypy T. Dmeprud, npuxoasinarcs
Ha eHEBOY NMOHeDXHOCTH MAEHKH, OT NRMTHYREH F Be sasuchT. [lostomy

601. dT-:—fidF. TIe Cp—TCITOEMKOCTD EAHIIHIN HOBEP T HCCTR

F
TNeHKH NPE TOCTORNHOM 3JHEYeHHMH F, a ¢ orpelensercda QopMyrod

(499.1). Ilpe ansaaraueckoM PaciUHpENHR ILIeHxa oXJaAjaeTcd.
§502. Camran cp=cyht {¢p — yAEILEIA TEMIOEMKOCTL BOARL), FFQILYUHM

2T do
dT:a ﬁﬁ —ﬂ!mK-

KoosdxpBOHeHT «2» YHBTHEAET TO OCCTOATENLCTEY, UTO TWIEHRA — JBYXCTO-

poEBAfA, . T aodT

508, AT — 1 [“5:.*{ 49/07) _3.4.10-7K.

504, Pemanrnnre Iloferasxn B dopmyay {499.1) ¢=T AS, rne
AS —npApamenye SHTPONEM NACHEH [OPB YReAHICHHH €€ TOBEPIHOCTH Ha
eangeny. Iloayqaaw

do/dT = --AS.

Cornacro Teopeme HeprecTa npe afcomOTHOM HyJe TeMNCpaTypH BOE [po-
meccH BAYT Ged @adeneHAn sHTponuM, 1. ¢ AS=0. Orciona caegyer, wo
apa alCcOMOTHOM HYyJe TeMOepatyp nporinoafad do/dT ofpamaerca 8 Dyin.

§05. P =40/d= 196 H/en?,

608, P =8a/d~400 aunfomt~ 0,29 M pr. CT.

507, h=20/{pga)=735 m,

508. M=noD(pd)~900 r, Macca samiRaenoll KEJIXOCTH OT €¢ I1L0T-

iCTH He 34PHCHT.
20 a
Bli,. r=—= ~ 1,6-10-2 cw.
apn  bBpgh

512. Pemedae. BearusHa dg HaxogmTca H3 ypapHenus
4a 4a
(Pn+P£h+?) dir-(Pu‘!*H;) H
1

rie P,—atmocepnoe nasneHRe. Tak Rag 40/d, <€ P B Tew Gonee
do/dy <€ P,, T0 B AYNCBOM NPHOAKEEHH STH GYNCBL MOMHO OTGpOCHTL

J o/pea. [. B. CEsyxnaa 177



{r. e. npeHedpedh HOBEPXMOCTHHIN HATRMCHHEM). MO Jaer 4, —= 5.3 [0-% cu.
HafAJCHHO® 3HaYeHME MOXKAO YTOMHETL 110 METORY OOCTeIoBATeNbAHX
npuOABKCEHA. B neppow OpHSAEMeHHK dy =5,23.10-3 cum,

518. AT > 4aT/(Pr).

314, P=8P,-L240/r.

518, C—Cp— to = 2 R.10-4=1,33.10~4 xaa/(wom-K).
of
518. Bpexu { ¢BH3aHO ¢ parHyCOM MY3HDH COOTHOIERHENM
{
t=20 (R§—~RY).

[My3upe HeucaHeT gepes

2’” Ry .72.108¢0— 94,

2 ?Fl.l 72

. t=z g arRT "
mas [A3088% NocToanRgR. (Cp. ¢ OTBETOM NpeluAymed sajaunr.)

518, Ea'—RI‘—ngFH‘l{T) bt G,ES D

519. Pewen re. Jlasacuke anyTpa nysups P=Pu,,140/r. Judde-
PEHULBPYR NPH DGCTOANHOM HAPYIMHOM AABICHER Py, & Nonaras r =r,,

0= 0y, OONY1uM

= 630 ¢ = 10,5 man, rae R —yrERepcann-

dF:Mu—- *I-Uc;dr *
fa ."u
[Mo wasectHoR dopuyne d ——%TEJT . Hermwoqaa do, nonywam
.
ap — _ e _i@
ral o rt
1 3
Tak A8k ¥acca Tasza BOYTPH NysKpd NGCTOSHHA, mP; =P,;',r“ : OT¢I0NA
0
dP  3dr _dar
Pu+ Fo Tu =0

Hcrmouan oTciola A B3 MPe/UJOYWETD COOTHOMEHKR Beauundy dP, noay-
UM OEOHYATEALNO

(dr) r,,;, 4[}'|}+rupn
d7 Tu SFQP —*h]n
520, It:l«"=g—'[:itlh—'(1 2 B0 punjcu.

g _Yo(dy—dy)
521. A —hy= cedid

tAQ (dy—

522, A —hy = 2

(= FAg) = P.E.'dld o 24,2 my,
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™
-

2 26 Bopg!
Progt+ 2~ Y (Prout+2) 28

523. h= . -
2
g - Plath
~ , 2cY '
r {P-.—pgi—[--;—)
rie P—artrochepnoe nanneHHe.
024, |F1=2[F cos ﬂ=3 CM.
1pg

595, &= ocos 9 _l_ﬁﬂﬁcusﬂdl__

pg sin {2/2) x pga X
526. Pewernme, Kaona npaMer ¢opMy JHCKA ¢ BOTHYTOH [epH-

$epRAUOR MOBePXHOCTHIO, K PRBASHON CCTEHHA 3TOH IOBEDYBOCTH ILIOC
XOCTbIO, MAPARICABHOR TacTHHKAaM, MOKEBO npewelpeis, Pajinyc Kpi-.
BE3HN HOPMAJHHOTD K Hewy cevedMs r=d/2. Cpexuas KpBEiH3na GOXo-
Bl NMOBCPXHOCTH NHCRS

i 1 2

RTRTT
Jlapnense XBAKOCTH MeXAY AHCKAMB MeHLIIE aTMoChepHOrG Ba AP —205/d,
[lrioigax XBcEa S = mf{pd), roe p— oaoTHOCTH HEIEOCTH, [lascrmBgw
GyAyT DDEEBMATLCA APYT K APYTY € CEAGH

Fo SAF-—%E%—l,#G«Iﬂ'nm:IAﬁ-m*H.
527. F-_—E-U—p—f—ﬂ ntR1=030 H, rae m—wuacca prytH,
:
528, p= 2000080 o oH.
pgd?

29, Pemennpe, B cayvae CHITHBAHHA MXHIKOCTL MekAY NBAC-
TREEaMH [OAseEMacred (puc. 47,@). lasiedHe B NOAHABORACA 9aCTH

L4 ™

— —
-— oy —
- e— -

-l — e

——— —_—— —

Ji

Puc, 47.

KHAKOCTH CTEHOBETCR WEHbIE A2BACHRA OKpywapmed arvochepn. AT-
MOCEPHOE NABJICHAE CTPEMETCA DNPHAKATE UJECTHHKH APYr K ADYTY.
B cayuae wnecwanunpanda {puc, 47,6) RacienMe KHAKOCTH CHApYy KM
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MWAaCTaRoR Gonnine AaBNCHAR RO3AYXE MeXIy HHME, [loamaserca pas-
HOCTE JARJEOANA, CTPEMAMIANCA COJIHIATE MMIACTHIKH.

Paccmorpum Teneph cayvaii, KOTla Jeeas NAACTHHKA CMAaTHBACTCH
HHIKOCTLHY, @ NpaBER FRe CMalrBaercs [puc. 47,4). Ecak niacTHHKE
PaCNONOKEHH AOCTATOTHO ﬁJTHEj{EI' APYT K JpYry, 10 TOBepXHoCTL HHL-
KOCTH MEKIy AMMH BH B OAHOH TOUKe He CTaROBHTCA T[OPH3GHTAALHOM.
Oug HMeeT TOUKy meperufa rae-T0 Mewly [MJIACTHEEaMM, BeneicThue
ITONG HAAKOCTE MEWIY [VIACTHHKAMH NOJHHMETCA flHAe Yy JepoR mnjac-
THIIKA H ONYCTRTCH MCHBIne y Npapgofl MIacTHHKH, YeM NapyXnas WeR-
KOCTh, C 3THM OOCTORTEILCTBOM H CBA32HU B PACCMATDHBAEMOM cayval
nodAndeHHe OTTAJKREBAHKA MEMLY MNacTHAKAYE JarideHBe #MHAKOCTH
MCAAY NTaCcTHHZAMM B TOUKE A PaRHO NARJEHHIO HAPYXKHAON KEAKOCTR P
Ha TOf e Buweore. Jasneude Bosiyxa P, Goabiue Py, Tak Kag NoBepx-
HOCTD KEAKOCTR ¥y JeB0l IA8cTHLHKH OOpatieNna x RD3AYXY BOTHYTON CTO-
poitowt, JlanacAue P, yOueaer © BUCOTOH, Turaa kax P, ocraerca opax-
THYECKH NOCTOAHNLIM,. [[03TOMY pasHOCTE AaBJeHHA P;— Py cTpeNETCH
DEPEMCCTHTL byl DAacThRiKy Bacso. B Touxe B fampenue ®AgKocTy P,
fostbige P,, T8 Kax DomepXHOCT: KEIKOCTH E 3TOH ToyKe ofpamena
K nogiyxy BLNyxaoft croponon. Tew (oqee 3T0 crpaeclhHR0 Jna Jae-
JenAn HHMe 3Tof ToukH. B pesyabTare passocTy napaceMi Py— P,
OyZET nNepeMCiaTe Npaeyw NJACTHHKY enpaeo  JleRCcTBHeM paccmorpenn
HHX CR oBECAAETCR KOHUENUTPANMA B EYIE NY3H phKOR BO3AYXE, ABCThER,
MCJIKHX DEOOK W IPOMHX CMauwpaedHEX TeJ, [II3aBIWIHX HA NOREPX-
HOCTH BOIM B CTOWMEX BOJIOEMAX.

530. Pemrenac. [TpeMeM 3a ocb X npssyw, MepneglRKyIspRY
K LAMHHOH CTOPOHE DNACTHHKRE H AKIMYI) (A TOPU3OHTANLHOH DIOBEpX-
HOCTH KHAKOCTH, a8 88 OChb Y — BEDPTHK2JBHY NPANYH, Kararnmywcs
npaeoll LHAERAPHYECKOA SHOBEPXHOCTE MMAKOCTH. [1yCTh X B Y 03n2a5810T
TEKYU(AE KOOPAAHZTH TOYEH, JewWatteh na McKomof noBepXieoctH. Mae-
AeABe BAYTPE KAZKOCTH Ba ypoBRe ToIKH A {(cM. pHC. 3) pavHo
P = P,—pgy, rhe Py—ataocheproe naeacsne. To xe JaAeRNe MOMMHO
pupasETs 10 dopuyac fanaaca P =P, oK, rae K— afcoqiothoe ana-
yel§eé KPHEHINW NOBEPXHCGCTH MUIKOCIE B TouRe A4, CAefoBaTenbHO,

pgy = oK. (530.1)

[lo onpezenedws; xpERn3Ha K = —dp/ds, rAe ds — ¥IEMCAT AJNAHH XYTH.
SAeMCHT AYFB ds CHRTACICH NOIOMNTCALHLIM, KOTAA OH NPOXOAHT B Ha-
npaefeHnH cryay peepx. On cuaaan ¢ dx u dy cootowedsan: dr=ds cos q,
dy—=ds sin @. Taxeu 06pasoM,

I .
= irmsn:p-._——dy 1IN P,

[Toxcraranz 9T BHpasenns B (030.1), noayyus ZB2 ypaBHERHA:
pry dy +osing dyp =0, {530.2)
pgy dx + 0 cos ¢ dg == 0. (530.3)



Hurerpapys (530.2) ¢ 8cnojbacBaRHeM HATANLHOMD YCACBEA Q= NpH
y =0, monyIEM

y==2V 0/(pg} cos (g/2}. (530.4)
INoacTdnobka 3T0r0 Bwpaxedad B (530.3) npHBOAAT K YPaBHeRAW
g 1 o dp
gdx —-— ~— 08§ d —,L———]/-—————i
og WAL T Y pg s @)

HHTETPHPOBAHRE KOTOPOro ¢ HCNOMIL3CRAHHEM HATAILO0rC yOJOGHA x =0
apH ¢ =12 faer

_ ] KE 1 _ 2 i 4-sin (¢/2)

=2 pg[ V2 s ((Pm]"_ pg [l—sm (¥ 21}’
(530.5)

dopuyan (330.4) H (530.5} BHPAMAWT ypaBECTHE HCKOMOHR NOREPIHOCTH

B NAPaMETPHYCCEOR dopme.

531. Pemren pe. Manuwaanpan Tommens cTonta xunkocrd D-- UN
MPH MAKCEMANLAO S03MOMHOR BHICOTE HoAHATHA A (puc. 30} onpezenwrcs
W3 Tpebopanas @¢=0 upr y=~4h Ilogcrarns B Qopmyay (530.5)
x={a—D)2, ¢=0, noayins

D=a——2]/§[}/—ﬁ—]n(ﬁ+l}]=n—l,nﬁﬁ ]/ ‘%. (531.1)

Ecnm a < l,ﬂﬁﬁ}fuf[pg], TO MHHEHMAJALHOS 3HATRHHe [} pPaBRO Hymo.
B srod caysae npexenutioe 3HaucHRe yria ¢=90{ He QocTHracred,

Mycr: a> 1,066 ¥ of{pg). Torna makcHMaNbBO BOZMOXKHAA BLICOTA
NOJIARTHA ONPeReANTCA K3 dopuyan (330.2), echnp nosoxaTs =10

h=2 Vo pg). (531.2;

PasuocTs atMoChepHOro A THAPOCTATHYECKOrO JABNEAHT Ha NAACTEHRKY
HATIPaRNefia BHH3 B pasna pgh. [Josromy

F—g—ppha—q 2aV pgo. (531.%)

PaccmoTpHu Tenepb sTopod cayuad: g < 1,068 ¥V o/ipg). B stom
cryvae

h=2V of(pg) cos (@/2), (531.4)

TAC ¢ ONpereineTcd B3 TPRHCOCAACHTHOO YPaPHEHAR

. 1 1L sin {p/2)
a_g ‘l/-pg{ sin (g2 }]+ ]/;1 il —sin {g/20 ¥ 2+

{531 5;

[IpH Hoxoxpenud F HeobXOAMMO ¥YOCTH, 9TO B PACCMATPHBASMOM CJY-
yae TIECTHHKY TAHET BHH3 JOINGAHFTAISNAA CHA4 DOBEPXHOCTHOIO HATH-
wendf 20 sing. € ydyeTom 3TOH CWIIH

F=g+2 ¥ pgo cos (§/2) + 20 510 g. (531.05;
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Ecag a <€ ¥V 0/(pg), T0 BTODHN wieROM # $Tof opMyre MOXKAO Hpe-
Hefpeun. [Tpeuetperaz Takge B (G3[ &) snegom gf2, uaxoxaM ¢=nfl.

TareM obpazow, npu a<€ ¥ of{pg)
F=g4+ 20, k=¥ Eﬂf{pgi.

532. Pemesnne. [MTpuved 3a ock ¥V sepTHEAISAYIO NDPAMYIO, «a-
camyiocd §OKGBOE DORepXHOCTH MHIKOCTH, 3 33 OCh X —IOpPE3OKTAND-
AYI0 DPAMYIO, NCPARIIBKYAAPHYIO K ANHHE NAACTHHER H Kacdaomymwos
TORSPRHOCTE HuIROCTH B SeckoweanocT® (pHe. 48}, Y passeHHa GoEosoOR
NOBePXHOCTH WHIKOCTE OyAyYT:

o 1 1 1+ cos {g/2)
S 9
# =2 PE[V‘ EUSW’”]H/ [1—cas @] (V 2+1)’
(632.1)
I
—= =2 ]/Eé sin (ip/2). (532.2)

Mrasuanswmoe paccroanne D =— MA npE maxkcumaanHo BOIMOKHOR ray-
6BHe TOrpY*eHHA DNACTHAKE | ¥ [uaxe ONPEAESRTCS H3 TpelORaHHS §= X,
KOTOpOe RaeT

D=a—-2) %fﬁ*lﬂ(}’-ﬂ+13)=ﬂ=—1.ﬂﬁﬁ l/.ﬁg' (532.3)

Ecan a < 1,066 ¥ of(pg), 0 P —0, B npegeanroe anavemse yraa P=n
He NOCTHT2eTCH.
PaccmoTpam cHavada cayvail

a > 1,066 ¥ o/(pg). B stom cay-
T4 MAKCHMAARHAA TAyGHHE Mo
IpY#eHHA BepXHelQ OCHOBaNHAA
OJACTEHKH ~ OMpPejeAATCA W3
(632.2), ecaM noaGEHIE ¢==

i . Ona pasna | ¢ luaxe =2V of(pg)-
Prc. 48, [lpR sroM Ha ocHOBaHHEe [Ljac-

TAHKH GyneT JNeACTBOBATL ha-
npasternas 8Bepx paHocts Jasaenufl pgth + 1y |waxe), XOTOpaq gonxia
OGuTb YyDanllOBCILCHA BECOM MIACTHIIRE. MAKCHAMAJALRAA TOMUOMHA TAac-
THAKH, [pH ROTOpPOR OHA €hle He YTOHCT, ONDEACVIHICA B3 YCAOPHH

pg (A4 1 ¥ luaxe) = Pods KOTOPOE RaET

- 1/ il (532.4)
Dy—p g
Tenepn paceMoTPpHM CAyead g < l.ﬁﬁVﬁ. B stom chynae
| Y imake = 2 V-[_% siM (72), (932.5)
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FA¢ ¢ ONpeleIAeTcs H3 ypaRHEHM:

.‘i=g|x‘ g [____ } -If | +cos (g/2)
2 PELY?2 08 49/2) | T [l—cﬂs{% [y 2+1)

(532.6)
JAf MaKCHMAALHOA TOMOMHE NIACTHHKH TOAYYaeM
2o sin @
. ]/ ap 532.7
fo—p $in (9/2) T e 0 (Ba1)

Eemm a<€ ]/uf{pg}, TO NePBHM WIEHOM CNpaBa MOMHO npeHeSpedn. [Ipu
gToM, KaK BHAHO B3 (D32.0), p=n/2, 8 Mu BaxomHM

- .;,f:_,-,.; R 26— gak (po—p), (532.8)

7. €. BEC TMAACTARKA YDABHOBEIMMNWBAETCH MNOBEPIHOCTHLEM RAITAMEHHCM H
apXAMe0B00 MoxneMHoOl CHAOH.

533. [IpexeSperas KpRex3Bof OKPY:EEHOCTH, OFPABHYEBACILER N.Jde
CTEAKY, DOAYTHM

F 2 22 Vpgo = 1,1 H,

535. h=2 V hd 5in£=3,ﬁ MM,
pg 2

536, Pemerre. B rouke 4 (prc. 49) noRepxHOCTE EEAKOCTR B
ATONKH TaHreROAaA»HO paczopmrcd. Ha eadmmly AiHAN BTGAKH BBEpX

- A
Puc. 49,

XeNCTRYeT CHia NoBePIHOCTEOrC HaTAEcER Fy=20sin 0. Kpose roro,
Ba Hee EefiCTBYeT CHAA [BAPUCTATHYCCKOIC NABMEARd, TAKAE Hanpapied-
Bast spepz. Econm 6w gacrs ACB arongs 6mna samededa XEZKOCTHIO,
T CAIA FBEDOCTATHYECEOTO nRapnieHWs Ow1d 0w pasHa Fywsppgh-A8 =
= 2pghr sin 8, rge r—panEyc HCOIEH, 4 0 — LAOTHOCTh XEIROCTE. Bra.
rofaps YoMy, wro wacte ACB Oorpywkena 8 HANKOCTh, Ha HTOARY
RODOMENTENLEO NERCTRYET CRAZ FBAPOCTATHYCCEOrO RanitcAdf Fy, pandag
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FeCy BONM, BHTecHeBHoR wacTolo ACB, 1. e. Fg=pgr*(6—sinBcosh).
CyMug Tpex cax £y, Fg B Fy N0MXHE PaBHATLCA BECY QABNBNW AJMHL
KTOJIKE, 3T0 AaeT

20 sin 04-2pghr sin 8- pgr2 (0—sin B cos ) = ppnr?,
c . @
Mexay yrhoum B ¢ pLHCOTOA A CYWECTBYET CODTHOMUERARE i =2 l% sin—-
(cM. peeHWe 3afaud 535), W npelblAYOICe YDPABNEHAE OPHHHMAET RHI
pa 2
[Jipn—p (ﬂ'—-%- sinﬁﬂ)] ri—dJ4r ]/I;-E sin 0 sin (0/2) — ﬁ;m 0=D.
!

(536.1)

Hag D B H noayaaeM

$D=2r s\n 342 V-P;; [Ecns{ﬂﬁ}—l- In {tg{ﬂﬂ)}]—-
T o=
~2)/ Z(V2-n(V2+D), %2

H =27 sin? (8/2) -2 ]/ p% sin (8/2). (536.3)

MNMocoe NOACTAROBRKE THCIACHHEX 3HAUYEHHA:
[24,5— (8— 1/2 sin 20)] r2—1,08] sin 0 sin (8/2) r —0,1488 sin 0 =0,

(036.4)
D =2r sin 841,081 cos (0/2) + 1,256 Ig,, {ig (6/4)} —0,291. (536.5)

{lIpesgnonaraeTca, 910 38ech ATHRE EHPawawTCA 8 canTHMeTpax.) Tipx-
napad @ pasanvnuie 3EaYeHAR, NOIYYEM CASAVOUWYIO TAGAHNY:

o r, MM H, us D, lﬂlu K= r, uM I, un D, uu
J

0 0 0 — E &) 0,955 4,29 —

10 0,328 0,481 — 180 Q0,980 4,85 1,98
%0 | o471 | 0975 | — t1o | 1005 | 535 |10
30 0,083 .49 — i 10 1,001 5,82 1,68
40 0,680 2,03 — 1120 0,977 6,20 1,24
o) 0,763 2,58 — 130 0,922 6,45 0,65
60 0,840 3,15 — [ 139 {3,845 6,09 0,04
70 0,903 3,72 — I_ 139.5 | 0,842 6,60 | 0,00

Hapboabmui papayc r noaygaeres ope O = 100° u pared nprban-
gaTeAbHo | wu. Ecnk r > 0,842 ¥, TO CYRECTBYHT ABA NOJOMCHHT
peBHOBECHA MIGIEH: OAHO mp O£ 100°, npyroe opa 6= 100°, Ecaa me
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r < (842 MM, TO CYMECTBYET TOALKO OaHO MOJOMEHHE PaBHUBECHI €
B<C60°, TAK EAE B 3TOM CAYHae TPH 0= 60° dopuyna (536.5) faer
417 D OTPRIATENNbHOE 3HATEIIRE. HugGoapman TIVOHHA OOrpyseuns ff
nony9aeTed npH r & 0,842 md M paBHa nPHENBIBTEALRO 6,60 MM,

537. Pelre mue. BBHAY CHMMETPHH IIACHRZ RBJASCICS HOBEPXHOCTLIO
BpalHeHHH BOKPYT npavofl, H3 KOTOPOH NeXat NeHTPH Kolell. 1lepecered
NOBEPXHOCTy [UIENKH MPOH3DBOIb-

k=4 r

HOH IIOCKOCTDIO, NPOXCIAMelt ve- ! 1
pes TY 0Cb, H [pHmed Ce€ a2

KOOpAHRATHYID  TWAGCKOCTE XY fl

(puc. 50), Tak ®rak IapaerRA NO

ofie cTOpOAL TLIEHKH OAHHAEOBU,

10 ee NoAE3aA KpHBH3IHA L + 1 A
P Rl R.! ———— ) ————

AOKHA PARHATHCA Hy.10. PagHyc
KPHBH3HL R UOpMaTeHOro cede-
MAA IUIeAKE, JeXanero 8 070C-
kocta XY, onpeaensiercs QOpwy-
1 ¥ Pue. 50.

el ST T O

yyHa OTpHDATEnbHad), PagMyc KPHBHIAAM R, nepncHARKYAApHOLO
x HeMy EOPMaJbHOTD CEYEHHA JIETKo GUPEIENHTs € NOMOMLI H3-
vocTHOR M3 AHGDEPCHIAANEHOH TEOMETPHH  TROPEMH Menbe, ¢ormac-
np xoTopodl y==R,cosa, C[he @ —YIo) MEAKAY WAOCEOCTBI0  HOD-

MAILHOTOQ CEYeHHS H KOOPARBATHOH ILTOCKOCTLIO Y Z. TloacraganA 3naue-

uge cos g, noayusu R, =yl 1+ y* (sensanna frosonTenbHad), Tagn
oSpa3oM, AE(PepeEOHAALHOE YPABICHHE, pnpefeasomes (QODNY O0Cesuro
regenus NJAEHKH, NPHHAMEET BEA

¥ 1. 71
l+y:t y ' {53 }
ch b

Beenem wnoxcramopky g =sh0. Torza 1+ y*=ch20, y= Bide

TluddhepeHUHPYS NOCAeINee CONTHOIIEHHE H NMPHAHMAN BO EHMMARARE, TD
y =sh@, HaxonHK d20/dx* =0, oTRYaa 0 —az-+b, rae ¢ B b—nacTonk-
Heie. OHH onpelenarca M3 TPAHHYHEX yeaoskl: y—=R O0pH x— LA
Ouenpato, b— 0, Tan Kaw BBEAY CHMMETPHR Y IOJURHA GRITE YeTHOH
dyuxnuedl or x. OKOHIATEALNO:

| |
—_— r—— -l‘l 1] L -ﬂ.-t
g o e fax) =5 (€0 +-e= %), (637.2)
rne NOCTOAHHAR @ OnpeledfeTen YpapAeHHEH

gR =ch {sh}. {537.3)

[loBepxHOCTD HAEHKH NOAYUZETCS BPAMENRAEM xpapoi (537.2) soupyr
oo X. OHa Hasupacrca KaTenosfon. Ypaesenne (D37.3) aerue prero
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HCCACNOBATh B Pewaty rpadnaeckn. IlpEmendd 5TOT METOA, HeTpYAHO
NOK43aTb, 970 OHO HMCeT pemeHHe TOARKC NP8 yenroBHE RfA > 161
JIPaunT, wTolOE MCEAY KOJTLLNAMH MOTAA ofpa3oBaTLCA TUTeHKA, HeohXo-
NHMO, UTOGH paccroiABe NeEAY HEMH 2h e npessunano (2/1,51) R =1,33R.
538. Paaayc UHJIPRAPAISCKOH [ACAEW r BJIBO2 MeAblDe pajuyca
chepERecKAX vacTeld NJeAxkd R.
539, Peerre $opma Sokorod nopepxHOCTH NNGHKR ONPele/iHTCH

1 I
A3 TpefopaHEd, WT0OW MONHAA EKPHEA3HA ee F+F OCTABAIACE NO-
y 5

crognued, (B oraggwe of sanayd 537 3Ta nocrogrBad, BooSMe romops,
OTAKYHA OT HYJAR.) 310 DpABOINT K LH(DEpeRCEATHHOMY YPaBRCHHIO

1 Y’

—— ——— = const == 2K, {539.1)
gV 1ty? A FygH¥e

{OGoagavenns Te e, 9T0 B B 3azaze 537.) Bsoad cHopa nMoAcTaHOBKY

¢=sh 0, noaysmd

Tl el =K. 5292

OTKYAZ
1 A 1
rae A — nocTOARHA® EHTerpupoBaded. Onpenetss oTeaa sh 0 ¢ nodomen

dhopuyan shtf=ch?0—1 n senoMuwe oSospagemEe y=sh, malinen
j’ Kyl+ A
x= =
V"~ Ky + AP

rie B —pBropas nocToNEHas HHTerpuposanud. I[locTosaAue AgTerpupo=a-
Apq A B B onpeflensiorcs @3 rpanHIHHX ycnoegft: y=R npn x=41 h.
Popuyna (539.4) COBMEITHO C ITHMH TPAHRINHAMA YCIOBHAMH € pewmaer
3afaqy.

Ecau A =0, To BETerpuponange B (539.4) PHOONHACTCA BICMWEHTADRO
B AdeT

dy+ B, (530.4)

rge @— 0OCTOSAHHAS EHTérpAapopaned. [lpy g = 0 NOMIyqaerca OXpyHHOCTE
raggyca R =1/K ¢ LeHTpOM B HaTane KOOPRHHAT, 3710 pelUEHHE C0OT-
HETCTBYET CAYYA), KOTAa paaAuyC Kogen ofpamaercA B Bvab, [lpw
a= 1/K nmoxymaerca okpyRHOCTE € HenTpod BXx= /K, anpea=—1/K —
¢ ueaTpoM B x=—1/K. Qe OXpYXHOCTH AMEIOT OJHH 8 YOT e pajayc
R=1/K w rRacaorcd Zpyr Ap¥ra B HauaJe KOOPAHHAT. DTH pellenHd
COOTBETCTBYIOT TAKXKe CAYYal0, KOTR3 pacCTORBBE MeXAY KOAbLAMA
NaBEO YABGRHAOMY P&AMYCY EGALIA,
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540. Pewenne, B ypasHeanm (539.1) npereSpe:Red EBAApaTOM
nepeof npoussoanoR y'. Toraa A1 KEpEBH3RN OOKoBOR TOBEpXHOCTA
nacHxg 2K noayun

|
2K=— —y".
v ¥
flonoKeM y=r+"7, rie n-<&r. [lpenedporan KBaapatoM 1), MOKenM
I | .
HAaOHCATE -E—T—F, TOFRA
LW

[IoCEOALRY RpEBE3EA 2K NOCTORHHA, WETETPHPOBAHHE 3TOFO YpaBuenus
LaeT

n=Acos -';-—|—Bsm -'1:-4—(?,

rie A ¥ B—rnocTodEHWe aAHTerpEpOBatud, a TocrosHHag® & Dasua
r=2Kr Tlocrosduad 8 papna gyaw, 72k kKak dyHEORA 7 (%) Zonxia

6urs qergoi. [Ipe x = +h pomkuo Gure =0, T. & Acos 1:_1-+C:.D.

CaefoBatTelLHO,

A cne X i)
q_Al\msr cos — .

Takauw ofpazom, 00pasy0mad HHAHRADA UPHEHEYIST $OpMY CHNYQOUIAL,
Jna EpHEH3AN CoKO8OA mopepxmocTH B3 (D40.1) neayqaem
1 A fi
2K = - -]--ﬁ €os —.

[ipy yEeJME4eHHA NABJIEREA EHYTPH NVY3LPA KPHBRANZ 2K JOIMHAE yae-
AmyEsathed. Ecam Afr < af2, 1. e, pamHa myadpx 27 Membue s, TO
cos (&/r} > 0. [lostoMy pocrosniad A Acampa OHTh  NOACKHTCAbL-
HOM. JHATRT, n[PH YE&IHuUeHHY JanJIEHMS EBHVT[HE Mys3np erc BoKoBa+
NOBEPXHOCTL GYVACT BHMYyHHBAThCH, LCAd ®e Afr > /2, T. e, AANHA
myswpr 2h Coteue A7, 10 08 (Afr) < 0. B sroM cayuae noctofiurad
CTRHILATEALIIZ, H NIPA YEEAHUYCHHH 1annenns CORODAA MUBCPXHOCTH Ty 3LPH
Oyznet BaaBnAMBaTLCN,

§ 9. $aszopne NpespaumieHusds. PacTsopwl

54}, Pemenne. Tagk kak NPH varpeBaHRY OOBEM CHCTEML he
WenseTcn, T0 pafioTa fe cocepulaercd. IloIToMy HCRoxmOC EOQIHuesTEO
Tertaa GyRET parHO MPHPaOlEHE0 BHYTPENHEH YHCDTHH CHCTEMW H, oie-
A0BATENbIK:, He OYyeT 3anKLeTb OT CNocofa IICPeXojJa CHCTeMhl H1 na-
Ya6HONG COCTOANEN B KOHe sBOe. OCYMCCTEEM 5TUT Nepexoll B AR4 $Tana.
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I. Harpeew Boay or ¢ go 100°C 1ax, wTolnt AcnapeRRs ne 6wA0.
Ann 3toro motpefverca nojgsecTr Temao @ = 18.100 = 1800 xag/moas.

2. Hcnapam Boly UDPH NOCTOSKEOA TeMmepatype (= 100°C. daw
5v0ro notpelyerca mnojsect Temno Qe =U,—Ugk, rpe U, 8 U, —
RHYTPGHTEC JHOPrAK MOJA EBOLAROTO NaPa H BOZH [IPH TCMREpAType
100°C m amwocheprod AasneEMu. Jas onpeneasssn U/ yp—U,, eocnodb-
dyeMcd nepsuM  Hayanrow TepMoJAHaMukH g = U, — U 3 A, e
¢ -—TenN0Ta HACMNapeHHd, OTHECCHHAA E OJHOMY Moaw (g=1539.18 =
= 5710 xaa/monn), a A-—paloTa NPOTEE NOCTOAHHOTO BHEHIHCTO AaBJe-
HHA (A =PV, ,=RT =1,98-373 =739 raa/dons). Texam obpaion,

Qo=U;—Uy=¢—A=8970 xan/voan,
Q=0+ Q:;—= 18006 18370 - 10 770 gan/mons,

542, A=ug(T,—=T4)/T,=13,8 /K, rae u—OTHOCETEJILHAR MOJC.

KYAAPHAA MaACcCa BORHL.

3, fu=1‘1+€§ H%,—j:—ﬁ,ﬁ"ﬂ, ri¢ |-—OTHOCHTEALKAR

MOMCKYNADHAR Macta BOIH.

M, a=yr—w, Cp=+ .

3. Pewenwne, Ilycto TowRa A wa auarpamme P, v {puc. 51)
H30GpaXaeT COCTOAHAQ OHOTQ TDAMMA WEAKCCTH 1pH remnepatype T
¥ AaBACHHA P, paBHOM NaBNeHHI0 ¢¢ HACKIMERBONO Dapa npR SToh

Y, TeMmepatype. byled coofilaTh CHCTCME
A F 7 TCILNO TaKHM aOpasoM, 4YTofn gaBneHEe

- K TCMIEDATYPZ OCTARZIECH ROCTOAR-

I\ 55- AMMH. Torga =HEIRocTh OGyaeT Hema

J F-dT . pATHLH M TIPHTOM TaK, MTO B JGOH

MOMEHT ppeMeHH HaJ Hed OyaeT Haxo-
y OMTECH kacumedMuf map. Ilyers B
L - H300paxaeT COCTOAHHE, B KOTOPOM HCA
Pue, 5l. HHIKOCTH Oepenwta 8 nap, Torxa ten-
40T3, NOAYYCHitad CHCTEMOW N3 MiD-
Tepme AB, Oyaer pasua TemsoTe BcnapeHes g. AJNHaGATHYECKH TIOHAH-
SHM TeMIepaTypy napa Ea CeckQHeTEO Maayi eeaudAny 47 (Tod-
ka C), a 3atem mo m3otepme CD M anmaGate DA nepueM cucreMy &
itaganpUce cocTosnuc. Pafora, coeeprucunad cHereMof, pasha nAOUIATH
napaiiesorparMea ASCD. Bupasus ee wepes v, vy H dT M npHMenns
Teopemy Kapho, nerpyiro woayunTts,
P ¢
dl T (vg— )

(bopmysna Knanefiposa— Knaysuyca),

546. AT{AP =T (oy—u,)/¢ = —0,0075 K/atm. [ltioap OMRTHEM DyTex
ramea —O0,0072 K/ar. Tewnepatypy TpofiRofi TOTRHM MOXHO RNpubad-
Keung OOPefe/]ETh, RPUHAB Jabjedle PaBRORECHOIU Napa B TpoaHOH
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TOUKe PABHRIM HYMO. TaXHM NyTeM noaydaes, 4TO TPOHHAT TOYKA BOAW
JEFHT BHIDS TOUKH NMjaBjenBs Ha 0,0075 K.

b47. aiT:% AvAP=0,066 K,

AT
548. P = ( t +%R_TT)P' = |,035 atw, Tie ¢—yAenwHan TemIOTA

napoofpasoeanns, v=l/18 —uucao moacd e lr sogu, P,— atvociep-
Hoe AaBJeHHE.

949, Am = uve ( L I)&T 20075 r, re V=4 n1—obbew

RT3\RT
napa, P —ero janiense, R -— yHBBepcaJbHa# rasosad NOCTOAHREaN,
550. Pemeane. ¥ enbban TennoTa sO3roMKa ¢ = g; 1 g, = 676 xaa/r.
IlofcraBnns ec B ypaBHepBe Kaanmelipona — Kaaysnyca

b___ 9 .. 9
daT ™ T(vy—vg) =~ Tyg

1
R OODeAeNHR YReabEHR 00TeM BOJRHOIO MAPA H3 YPaReHAS FEHZI RT,

nerko HadTH, 9T0 npd AT =—]1K AP =—0,38 um p1. C7., a pamrchue
AACHMENHOro Napa Hal JAkIOM 0OpE f=—1%C passo p_H: —
= 4,20 sy pT. CT.

RT?* dP

ma (d—f)!m— gy = 103 xan/K,

AP
552, g=T HM"-:‘H Kax/r {onWT naer §= 46,4 kaa/r).

RT*/ | dP
553. g= m (P dr)=%xa..1fr.

PT
564. AT % (= 0;) =072 °C, Am/m =, AT/q=0,0054

851, Ggen=

555. Hz Teopemmt HepucTa cohenyel, 10 ¢=0. Janseefiuee snte-
KaeT a3 ypapmedas (49.1).

6557. Pemeunne. [Ipu onpejencagm ROPEPXAOCTHOIC HATHMKEHRT
nan0 HMeTE B BHAY, 970 KHAKOCTL HAXOAWTCR B PRBHOBECHH C €2 HAaCH-
menHuM napoM. Crpore roeops, ¢A¢f0pato Gkl FOBOPATL He O €NQEEPX-
HOCTHOM HATAMCHHH MAIXKOCTHY, 3 O MOBCPIHOCTRHOM HATHXEHHH Ha
rpaHnlie pazfesaa JBYY HATYOJAWAXCA B PasHORECHd ¢a3z: KHUIAKOH K
razoodpasnoi. [IpH XKpPETBYECKOR aie TeMnepaType 6eMecTBO He MOKeT
HAXOAHTHCH B ZBYX $asax, a TONLEO B 01804, POpMAILHO MOXKHO CKa-
3are, 4Te 06e asu aenawTcAs OABRAXOARNME. Tlo3ToMy we MoXer GHTH
rPaAMIH Pa3fena MEeRIYy HAMM, B DOBePXHOCTHOR HATAMEHHE ACJAMAO
ofpamaThCd B HY.JXh.

558, p=Pue:p{%(§-ﬂ—T—’—)}, (558.1)

TAe |4— OTHOCHTCILHAR MONEKYARpHAA MaCC2a XKHAKOCTH, a Pp—JaBjge-
HYE HACHLEHHUIO napa npe TeMnepatype 7.
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RT
§1 — OTHOCHTCILHAA MOJICRYIAPHAT Macea.
3navenge nocToAHHOR A MOKHO HaATA, SHAR TeMOepaTypy RENeHHA

HKAAEOCTH fIpd KaKOM-AHO0 FaBJACHHAE.
580, T—To=T li‘-"FI--*{'?T‘[" IH?)HT = 26°C
' R BT ° '

559, P= AT~ Mmﬂp{ Il:"'“"Jl} raze R -—rasomags poctosmmad,

g I 2 1700 cud/r,

Eﬂl. ﬂ:"ﬂﬂ T dP

562. Pemermge. Oan lTI.'JI-Iﬁ.ﬂFI:-I-{EHHEIﬁ ODEHKH B YDanHeBER
aP _ ugk
ar = T:.r RT*

gameHEM Dpoussonnyie dP/dT oTHomcEReN Koweunwx npepameHRE. [To-
AYSEM

T,-—T RTY

Py—P, Wby’

rae Py, 8 Py-—nasicHAA HACLUEHAOTO Tapa NpA Temnepatypax Ty v Ty,
IlapnegBe napa B Ro3fyxe Hp9 TemmepaType T) H OTHOCETeABEON BIaK-

T
nocra f Gyler [P, a noToMy P==T—ﬂ fP,. Tloacvannas 518 sEagenes
1

B OpejnAyllee cOOTHOMERHe, HarIeM

F—1
Ty—T; = RTi=—33K. L.
s —f1 =L jRT, N K (G61.1)
Jina naxomEAenns Gonee TOyHOTo pemeHRd B2 Gopuyan (558.1) nonyuaem

T }_RT Ts

[NoncTapndd SEC/GHHHE 3HAUCKEA B Hepexois R ASCATHUHHM J0rapad-
MaM, OpeolpasyeM 3T0 ypaeneHne K BUAY

Ty—T7=0,124T, lg{f;l‘} (561.2)

Hna pemesen ypasneRRA (561.2) npuMenseM MeToI MOCIEJOBETCIbL-
HHX DpEGAEXedufl. B ByAepom mpEGrHReBAd noaaraem Ty =T, [Toas-
3yACh STHM, HaXQAHM DepBOe NMpANIHREARE:

Te—T;=0,124T,1gf=—352 K.

Bungcays orciona Ty B noacTasap B Apanyw wacTe: ypasveuss (561.2),
HaHJes BTOPOE NPEOGIHXERRS

T!'—TI —_--—B!E'E?D\B K-

llocTynan Tak Aaabile, AGAYIEM TpeTbe DPASTHMEHHC
T9—T,=-—367313K,
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TeTEepTOe NpRGMHXE[HE:
TE_T'.I. = —3,5?35& Kr

C TOSHOCTBE JO TpeX 3JBAUAINEX UHOP

T:"—Tl — ——3,6? K-

TakAW 0°p3z2OM, 3aMeHa OpousPoikod dP/dT oTHOmCHBECM KOHCYHHX
HpEpameHdA OPHBOINT X owulre ~ 1093,

563. Pcme ane. OG03HaYAM 4ePes §ge TENJAOTY ILTARACHHS, 'lepe3
¢1g= TCILIOTY HCHADEEMS, Hepes gy — TENIOTY BO3TOHKH, [Ipenebperas
PA3EOCThI0 3EARenHA §ga, §i5 B 13 B TPORECH TOUKe H B Touke {{ =0 °C,
P =] arM}), woeM HaNHCATb §u = y3—§yz B Jdiee

RTu Pu Pia
AT (Tl Pu T! In “) s Bl Eﬂﬂ;’l‘,

rae To=273K, Ty =263 K, T, =283 K, P, P35 P,:— RaBIcEHR Bacuw-
IDeHHEHX NAPOB TpH STHX Temnepatypax, AT =T,=T,=Ty—T,.

584, T = [%—-IE—] {l-f-%” 1—_—4!]4 K, rae T, -Tenpepa-
TYpa EMIeHYH TIPRE HOPMAILHEON &TMOCPepHOM AdBNeHHH Py,

55, 27 o =70 140

m q
BOXE, T, B Typ-—TeMneparyp ERNeAnd BOIH OpaE JasnedBAX 1 8 10 ams
COOTBETCTRERVO,

566, Pemenne [leppoe Bagang TepMOiHRAMHEE JAf eRREMOH
MACCH Napa MOKHO 3anucaTh B Bule 6Q =dif —u"dP, rae " —yaean-
HAsl SHTATLOWA, A U™ — yaenbObf obbes Mapa. Mo npAMeAscM 3TO ypas-
HeHRE K NpOmEeccy, # Eoropor P ue ocraeton HocToseanN, Oanako, ecan
DAP CYHTATH BAeabHMM Fa3oM, TC ero SHTaIbUES GyNeT 348HCETE TObKD
OT TeWneparypmt. lorfa AMA JO0Or0  KAAMCTATA4CCKOCQ  dpoedocta

di"/dT = cp. [MosToMy 219 HCKOMOA YAERLROA Ten0eMKOCTH Bachifen-

HOFO Tapa QoMyuaeM ¢=cp—0% dP/dT, [ocKGABRY Harpesanme OPOH3-
BOAHTCHA TAK, 9T0 Aap Hre BPeMA OCTIeTcs HACWWEHHALMW, HPOH3D0AHa%
dP/dT oppeneaserca ypaswenwen Kaanesipona — Kanayadyca, xoropoe
nacT

rle c— yAeJbHAT  TEIROeMKOCTD

¢=cp- (566.1)

8
T

Cornacao gnaccgueckod TEGPHH NGARPHAR TEUJOEMEOCTb BOARBOND
lapa PR NOCTOANEON 2aBgewBR pasna (P —8 xan/(mons.K), a yaesn-
Had TEILIOEMKOCTb cp =8/18 =0,444 gan/(r-K). Hcooassya sro smaue-
HRe, a TAKMKe JHaTeyie A4 §, Noayiaed ¢=—1 xaif(r-K).
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567. Pemepae Paccysaan Kax npu pewteBuR NpeAuaymed aapa-
YR, HAXOAAM
" g

C=4r T -

Hna suwqacrensas npoE3poanodt di'/dl noauiycesca dopuyaof
g=t"=—u®| P —0") =i0=[%,

IMocRoNbKY 5TO COOTACIMEHRE EANECAHO JANA [IpOlEcca, o KOTOpPoM Map
ACe Bpedd COCTASTCR RACKWTENRUM, BEAHYAHM, BXOJAUINE B Hero, MOryT
JABHCETE TGAbLKOD QT TEMTIERATY[EHL, ,HECIJ-(b—CpEHLLHP}'H er0 Mo TeRIepaType,

HaXOAHM
H

4" dy 4
ar —ar Tar

NMas mugkoetr di™ =cp dT -}- v~ dP, NPEIEM DOCHCAHHN  CAArACMEM
soxHO npepetpeds, B IroM npaGamkenuu di®/MdT =P, a uoromy

E" . dg
dT—EP—[-F.

Tloneraz.1ag TY DENHTHREY B BRPAXKEHHe ATR ¢, NOAYIEM

x §  dg
e=ch — o {667.1)
Iag sonu npa Tem 373 K a3ta dopsyna faer ¢ = —1,07 xaxfir-K), a0
OTNHYAETCA OT paRee RONYHeRmnoro sHaveHsEsd Ha 7%,

568. [Ipn anmatiaTRVECKOM CKATHH BOAAROAR NAp CTEHOBHTCA HACH-
dEHHEY, RBPA 3iHsCaTAYECROM DaclIBpeNHE — nepecuimennay. (Iloayue-
HHE OEPEeCHILeHNONy BOARBOTO MAPa MyTeM annaGaTBUecKoro pacliApeHns
HCOOAL3YeTcR B Kawepe Brascomna.)

569. Pemeage¢. KBasHCTaTHUICCKH H H30TEPMNIECKA HCIIADHM IKEJ-
ROCTL NpH Temnepatype Ty. HMamchenne suTpongM B ¥IOM RpoLecce

dl]S =Jj,.5';-‘ {mg—ml}.

3ateM OyAeM KBAIHCTRTRIECKH MEHAThL TeMNepaTypy [apa E OPHTOM Tax,
“ToOW OH BCE EPEMA OCTABAJCH HAcWeHHnW, JAeMeHTapIoe KGIAIECTBO
TC1d, KOTopoR TpefyeTeR MOZBOAHTL E ODapy B TOM Npodecce,

0Q =mycdT =m, (c?:—-q—\ﬁ 4T,
Iy

Fax xaxk dS==58Q/T, 10 BaTerpupyn B npemcOperas NpA STOM 3ARACH-
MOocTeio § of T, Hafifewm J[AAR COOTBETCTBYWUIErO H3MENeBHA SHTPONHM

T EL Tl_l. _..l_._.. l.
s=m|binpta (7|
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B7l. { == — —{0,0075 °C,
P,— P, q

f2—1t " T (op—v,)

Pahy { +P,—4,582 um prT. CT.
ty—1,

P—=

572. Pewewne., Lns HaxkioHa KpUBHX DAaBROBECAR B Tpofnod
Toure (pBC. 92) HMeew

ﬂ_:_ 713 ~ F23 dPys  fua g 219
dT  Tuyy—0) Toy ' dT Tlg—rv)  Tuy

Tak RaK §y3=0@1s+ Qami TO 15 > Jay. (JIEAORATRIALHO, RPABAR BOITOHKH
BICT Kpyie XpEBOR BCnapedrA. B oxpecTHOCTH TROHEOH TOMKM KpHsme

P

Puc. 52,

PABHORCCHR MOMAO 3aMEANTL KacATENbALIMA X WHM. B SToM npabnn-
Renuy

P ~Py=AB—AC—BC =1 (‘f_&_dﬁ'n)'

T dT
OTEVAA
Pl_PI= ;‘?.,? I:ﬂ,ﬂm MM p‘T- cT,
3
573. f=100,59 °C,
574.
That
B P=P,L , 74.1
} [ I g — U “K {5 }

rae P,—JasAeHNC MACHUERHOro fapa Haj NAoCKof, a P —mnas MCkpHB-
ACHHOE TOBEPXHOCTLIO AHAECCTH, Uy H Op-— YASAbHHE O0bemut XKHAKO-
CTR ¥ napa, & —CpPEeAMAR KPHBHINZ NOBCPXHOCTE MHAIKOCTH, O — NOTEPX-
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gOrTHOC AaTA¥eRue. KPHBAIAA CUHTAETCH MOAMKHTENLHON RAR BHNYRA0H
H OTPHOATEABHON L1A mrnymﬁ NOBEPXEOCTH.

2) in Zo P = M p P oK), {574.2)

rAe B — OTBOCATETbHAA  MOAERYIAPHAA Macca Mujigkocts. Ecmu
| P— Py | <€ Py, T0 dopryna (574.2) nepexonnr © Goase mpocetye dop-
wyay (574.1), B zpyrowm npepcanEoM caviae, Korga colMonanTes ycao-
san | O |3 | P— Py |, pty (P—F ] <€RT, dopuyna (574.2) ynpomaeresn
B NpANAMAET BHL

PP, EI?{%,}TUI&} (574 3)

20 vy 20 |y Py

a7h. ”F—Fu‘-'-“"-r;“—wr RT

2) Mo dopmyae (B743) P/P,-—29 Ilpu cromb Malux paswepax
waraa Ha Gopuyay (574 3} crenyeT cMOTPCTL KARK Ea OUEHOMHYWD.

576. Pewc Ane, Crannonapusiil MOTOK napa yeped aobyio cpepu-

TCCEYIO HOBEPANOCTL PAIHYCa F, KOHUEHTPULCCEYIO OTUOCHTEAbLHO DO-

REDXHOCTH Kallyid, pascl

=252 auu./cu® =0,19 v pr. cT.

g=-—D-dare j—f:mmt,

ATKY 1A

Benpauny g MOMIOC REATA HZ YOAORHA, 4TO HA OTOBEDYHOCTR KAINAH
(r ==¢) nap RoANCH OHTbL NACKMCHHWM. 370 AaeT

g =47Da (0p—pa) = hﬂﬂ 7 (Pe—Pa)

rje H-—OTHOCHTENbHAA MOACKYNsIpHAs Macca 1apa, Py — AaBlenne NacH-
MerHors Iapa NPH TCMACPATYPE KamIM WMWIKOCTR, P, — napnhnaibnoe
NABNCHWE ['2DOB MAAKOCTH BlaaM oT Kanau. [lojeTaEnas anavenke ¢
o OpeluAVINYIo GOPHYIY, NONYYHM

577. PewmegRe. Ypanieude crauporapuof  audepysur rapa M
COOTRETCTSYIONIRE €MY TPAHHUHEE YCIOEHR HM20T BRI

Ao 0 oo J P= TPRF—ac,
p— 1 p_' g HA NOBERYXHOCTE KAallAAB.

Horok napa gepes MobYIo 2aMREYTYI0 HORED XHOCTL, OKPYHANDLYID Karwo,
HEe 3ABHCHT OT NOAOKEHBA N GopMBl nesepxRocTH, B3asn B kanecTee 3Tof
NOFEPXEUCTR  [OBEPYHGCTE § Camofl Ranae, MUXeM HANECAT: LR
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CTaHOBAPAOro MOTOKA

rze &p/on —npod3BONEAS P B HanpasficHAHE BEEIUHESN HOPMAIR M K fo-
BEPXHOCTE S.

YEazanuyio 3a%a7Y CONOCTARKM € HICKTPOCTATHUCCKOR 335a4¢A 0 mose
3APMKEYROTO TIPOBOANRKE ¢ nosepxHacThie S, Ouo ompelenseTca noren-
NEANOM (f, YACETNETEOPHIOWEM }CIODEAM

Ap=0, g= {
[pr 3roM sapai npoeoikEka {} papcH

e NPH F= o,
75 Ba ADBEPXNOCTH &

rie C — sAeRTPORMKOCTS EADJH,
Ofe 38124F MATeMATHYECKH TOMJISCTBEHAR W AMEXT ¢IRECTBLHEHE

pemenns, [osromy ¢=4nCD {p, —po.)-
B sacreom cnygac cdepu C=a, ¥ MU noAyuaeM peliedse, Dpeju-
Aymer agladu.
@ px 4 RT
O Twew = B T Npe - 2D (1— ) by, %
1} Tgep & 37 mun, 2) 15,5 = 0,130,
579, Pemenue [artesde HachleAHWY [APOB ¥ NOBCPXHOCTH

EAlLnu Py, onpefensierca ypabnenne
RT
Pag— FPrw —_—T{PM_P!-}-
{cw. 3apa9y 575). Ho cornacBo dopuyne (B76.1)

L8 . - . 2op
P=Poe t— PuaPux) = Pas [l 1 rp;.;RT]'

Taxuu cfSpaioM, NJIOTHGCTRE NApd 0 B PECCMATPHBAEMOM CJyYae O 330H-
cET OT pai¥yca Eanae &, [IoTox napa

2 ,r’“a’ﬂ\‘ 8aouDp...

e Sy

\dr Jr=a  pxRT
ROCTOSHCE ¥ Takme Be 3arucar oT panuyca a. [losromy
; PLRT
ten = =R g (BwRTN @
3q Sopudp., L/ BaDPg
[) Tyeg 285 0, 2} 154 = 0,8 .

580, Pemewrusy Tlo zakony Payas maoTeocTh p, Dapa bbauzk
NOBEDXHOCTH XKanAH cC8f3aiia ¢ COOTBeTCTBYIMEE NACTHOCTHID [,

19




BIaNE OT KdNAH COCTHONOWHHEM

Pe=Ps _ 4
D

(CTHOLISHHE & YEC/2 MOJCH DOBAPEHOOHA COAY K YACAY MOJAER pacTBODH-
Teas MoAeT ChTb NpeicTasdeHo B BHAE & = Am/(pLrd), roe A—pocro-
wHHadA. Teraa

pﬂ“"‘Pm_I_ ra -

Henoaesya peuledse 3aXaul 5760, DOJTY9HM
ab=ad-- BDAm},

rie dp,— 3HaueHEHe pajHyca Kaoaa npH {=0.

581. Pewebue. B COCTOAHAEA TepPMOAWHEMHIECKOTO PABHOBECHA
BABJSHHE HACHIIEHEOTO Napa B Npas0oX H AeBOM COCYAAX HA OAHOA M
rofl e BHCOTE AONKHC OWTE OIHMHAKOBHM {cM. 3ajauy 574). Orcwpaa ¢
UCMOAL30BAHHEN YPaBHEEHHE THAPOCTATHKH NOJyddeM

P=Py+—%TI, 581 1)
A U
rne P, —/AaBJIEHRE NApa HAJ NOBEPXHOCTHIY XRAKOCTE AB (T.e. B 0T-
cyTCTBHE HeATpatenoro rasa), P —Han noeepiHocteto CD (T.e. npn
HATHIHH HefTpansHoro rasa), Il —mabsaenne HeRTPaJBHOTC rasa, oy H
ity — yAeJdbEHE ofbeM mapa H MHAKOCTH. [IpM pemmeHKH npermoaara-
A0Ch, YTO HAMEHeEHS NJOTHOCTH Tapa C BHCOTOH B MpPeasiax CcHCTEMH
ipeaeOpeHMD MAJMH NO CPABHEHEW ¢ TLIOTHOCTBLIC CaMOro mapa. [1oBu-
eHHe JaBeAHS HACHINEHHOTO NAPA ¢ YBEJKWUEHHEM BHEUHETD IABACHHHA
M moxBEC OOLACHHTL CASLYMOIOIHM 0Opa3oM. [IpH BospacTaHHH 1l Eo3-
pacTaeT HPOTHBOLAB/EHHE KHAKOCTH, 2 C UHM H THCI0 MOAEKYT HHI-
ROCTH, YVAZPAWUIKXCH O €8 NOBePXHOCTh. JTO BelleT K yBeJHYSHHK YHKCAA
MOJIEEY A, nepemmﬁx H3 RHIROCTH B Nap.
e
582, P =7 AP = 0,08%;.
583. Pemen ge. Hzorepunueckoe yseniETenne BHELHETD JaBACHHR
Ha AP yBeIHIEBAECT YIENbELIA TepMONHHAMAYECKKH NOTERUA&A JAbIE Ha
Agy=U0,AP, TNpHYEM CXHHMAEMOCTLIO JBAa MOXKHO npeAclpesh. HToln
DPABHOBECHE NE HADYIMAGCH, BA CTOJALEQ Ae JOJMEeEH BO3PacTH YAECNBHUAH
TepMOAHHaMHYESCKHA TOTCANBEa nmapa. Ho ans napa

RT AP
Agy = = g,
Gn = UpdPy L P,
MpupaeyBpan 00a BHPAKENHH, MOAYYHM
AP = RT APy = 10,5 amu.
noy Py
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84 R, — Ff—j‘:p;zﬂ- 10-7 cu. Jlerxo 10Ka3aTe, YTQ B paceMmar-
puBacMOR 3anave AMIHSHAE KPHBM3HEI TOBCPXHOCTH Ny3WpPbEZ BHa Xasac-
HHC HACHMICBHOTO NApa pecyulecToeHHO,

aBS. Pemense Bpoay xpusod maapaenusn

dP 54— 38y
AT Vge— Vg |

[logcrasnsg coIa 3HATERAS Su. S.p A Huterpypyd, NOAYYREM YypaBHeHHE
EPHBOA DAABJNCHHA:

R {T2—T})—2n2.8(T—T,)
28 Vi — Voo

{napatona). H3 avoro yparnesns naxogum Py =29 ary. Moan: naq ton-
NOTA NA3ABMCHHY HagIcTeA mo gopmyse

P=P+

=TSe—83—RT{L _m2)
¢g=T (Sg.— S1a) RT( 5 ]“2) .
Nra Temmeparyp Ty 8 T, s1a Qopuyna jaetr g, = —0,43 lx/moan,
gy = 0,18 Ix/Moab,

586. [Ipm ¢a3oRuX Nepexopax 1-ro poja OTHOIEHEE /2 B To4Re B
HaueRAeTcH cKaYkoMm. [Ipk ¢dasosHX nepexciax 2-ToO POAE 3TO OTROMIEIiHE
HiMeAReTCA HCNMPCPHBEO H Npw Temnépatype O ofpawaeTes B enHBALY.

587. Pewen ne, Joxawesd, BanpeEmep, BTOpOe COOTROWeHHe. J1a
SAbDepeRNEARS SHTPONEE KamKIOH A3 a3 MOAHO HATHCaTh

/a8 oS _Cp gy
dS“(ﬂT)pdT+(Fﬁ_)rdPh T "ﬂ-_(ﬁ?—r)PdP'

Ecan ofe toaku (T, P} u (T--dT", P{dP)} newar na xpuBoil pasHOBC-
cHR, TO
d(S;—S,) —dAS=0,

rae S, —SBTPOMNA 0ZHO0R, @ S,— HTROMHA apyroft &ass. 3To 3RAYHT,
‘T

ACp
T

OTKYAAa R CJ8fyeT J0EasHbaeNMoe CcOOTHOWEHHe, ARANOMHYHO 1OKa3Lea-
I0TCH N OCT&IBHEHE TPR CORTHOWEHRS.

H88. Peweiipe, PaccMoTpaM Xaryw-nHfo NMOPUHIC BO3IyXa, HaCH-
MEHHOrD BOAAHEMY Dapame. Maccy Bosayxa s acfi ofosaavumu mg, waccy
BOAAHOTO N3P3 #i1,, MACCy MMAKOH BoOuH my, [TpH agraSaTadeckoM non-
HATHH 3ATPONAA PACCMATPHBACMOA CHACTEMH MeHNTBCH HC Gyner:

v

MySy -+ MySy |- e = const, (688.1}

TAE Sy, £; Sx — YAGALAHE IHTPONAH RO3RYXA, RONAHOIO NApa B XHAKOH
BOLH COOTBCTCTBEHIO. [IpE 9T0M noanGe HQAHYECTRS BOIW OCTaeTed
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NOCTORHELIM: fil, My =const, Tak 910 dmy, = —dm,. Maccy Kujkod poiut
NN ZODKHE DOAOXETH ParHOR HYAK, €CAM B paCCMaTPHEROMOM COCTO-
9HEA BCH BOA@ CYMECTBYET B BHie HACKULRRHOrO BOAAROTG hapa. Ho,
KOH¢4RO, BefHuAHA dm, JOJAWHA CYMTATECA OTARUHON OT HYAR, Tak Kak
TIpH TIORIATHH BBEDX BOJAHEE MaphE KOHISHCEDYIOTCA B HMHIKHE EAalIM.
Hues sto B BMny, B3 yoI0BHA (588.1) nonygEm

Mydsg - - Migldsy 1 {Sp— 5x) dmp =0.

Pa3zgocTs yASNLHHEX SHTPONHR BHDAZEM YCPEd yIRJABIVIO TEIOTY HCNa-
peHRf =T (5, — sg). Macca napa m, B paccMaTpERaeMOd CBCTEME JaH-

CRT TOJDEO OT Temnepatypu T, Tak 9to dmg=- HE" d7. Ing npplepes-

OHAA2 VASALHOH SHTPONMH BO3AYXa dsy, €CB yUeCTh, 4TO BOZTYX MOMKCT
CUMTATBCA RAGATLHWY Ta3oM, NONYYHM TAK0E e BLDAAEHHE, KaK H B
c1ygge cyXoro posiyxa:

B
£ p Uy
B =T dT-—_T dPy.

To we MOXKHO BANKUCATH B ANA BOASHOTO napa. (JAHAaKO AaABJTEHEE Ha-
CHNIEHBOra NMEpa 33aBHCHT TOIBKO T TEMCeDATYDH, & OOTONY

_ P _ %
“5"_[? T dT]“T

[TpHMEBEM ¥ BO2AYXY YDABHCHAC THAPOCTATAKH:

dP, = —pepdz = £ 1

Y

{ y9€TOM HCE[D ITOTD HO4YTAM

dPy g dmg\ 1 dT
32 (025 5] B

B stoM COOTBOWMEHNR fi; H M, OYEBANHO, MOKHO 33MCHATEL HA ILIOTHO-
eT+# BO3AYX8 H BOARHOTO !apa Py K (1. M3 ypasHenus Knusuefipcua
p=uP/(RT), a norony

_ PP
Ny Wefp
U dmg; 1 dpy Td(P _ldP,,__l
my dT  pg AT ~ P, dT |\ Py dT T

BHNONEHE COOTRETCTRYIGHL Y0 HG,E[ETEHGBK}', OAYAHY
Fn n( dP dPyy ! 4T
[G%']'MBPE \FTE T +P‘ a )| & T TF

Haxoren, socnonbayemca vpasneuned Kianeiipona — Knaysuyca s yopo-
WeRLOW EBjE:

dpn= q
df  Tov,




B pesyabTaTe nalijgem

(4 .=(~%) !
2 Jay laPq [ 24, ¥n (4 \°
=L Ve — -2
hePueh r U RAT
B okoR3areasiiof fopmyae (588.2) Mul BBeaM Y TeMNepaTYpPHOrS fpail-
EHTA HEJASKC €37*, CNYIICHHLH B NIPOMEXYTOTHHIZ PACUETAX,
¥ 1eabiye TeNA0LMEOCTH BOILYXA H BOASHOLO Napa NPH IOCTOAHHOM

FA9EHAH BLIYHCTHM MO KJIBCCHUECKOR TEOPHHE, CYRTAR BOIIYXE JBYXaroa-
HHM, & BOIAHOE Dap-— TPOXATOMALM T83aMH, 10rAa

(588.2)

7R 4R
J:'B _ ey f.'n e —
P 2, P

¥urem paree, uTO MHOXBTENb — gfcp, NaeT aNHaGaTRUIECKBA TDanKCHT
TeMOePaTY PR 1AM CYXOrO BO3iyXe, EOTONHA MH OOQIEATEM IIOCPEICTBOM
(dT/dz),y, cya- TorZa dopuyaa (588.2) npeacrabrTca B BHAE

dT dT
-_ - ¥ 5‘83-
[ dz )n F (d: )u. tyx (588.3)
rae Kosbpanpear f nnpe-.uensmcﬁ BhPaXKeHHEM
1 _ qu ;[ gH
tttppr 1y (). (588.4)

Temn xe q:opnynaua MOM(HO DONB30BATLCA H B TEX CAyUasiX, EOria
OpA OXXa®IeHNH BOAAENS NapuH Re XOALEHCHPYIOTCH, a4 NPCBpamarTca B

aex. TOOBEO 8 STHX CAY9aAX 008 § CAEIYyeT UOHAMATE YREJALEYO Ted-
JOTY BO3roHEH, P4BHYK CYMME VISIBHHR TeLTOT NapoofpalsoBanms X
MLIABJER MA.

BugwcreHnne 3Havenqa KoxbpunouenTa [ NpA DA3RBTAWX TeMnepa-
Typax AnA 1ByXx SAEYeEEH DONBOrC JaBACHHA NpHBejeHH B chelywmed
Talnnne:

pn + P =760 wa pr. 1. JP- + Po m350 e pr. o,

(, °C f ﬁ {, °C i ” £, °C j
- | | -
—30 0,54 n 10 0,47 — 30 0,88
95 0,91 | 15 0,40 —25% 0,83
—20 0,86 h 20 0,33 —20 0.76
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H3a tabaHODH BMIHO, HACKOALEC CYIECTBEHHO ATHAHHE BIAXKMOCTS, eciu
anvafaTHICCKHe npoueccH B aTdocepe CONMPOROMAAIOTCS KOHAECAOMCH
BAR 33Mep3atdeM BOIAHEX IARCE.

588, Pemenue, [IycTh gy H Mpy O3IHAYAOT OTHOCHTEABHEIC
MACCH COOTBCTCTBYIOINHX pactropoB B Touke C. Torza Mep +Mag — 1.
OmocHTeMB0e colepKARAe GeHoa B HACHUWCHHOM pacTsope denona b
BOAE COOTBETCTBYET TOMKC B K uHCJIeHHO pAaBHO JUTHHE oTpeska HA.
Coaep:auBe ¥c ¢enona B RaCHUENHOM DACTBODE DOAW B eHOAE NDed-
cTaBAAETCH aEH0f otpeaka A, Taxad oSpasus, OTHOCHTEILHOER KOVIH-
uccteo enona o tonke O Gyzer

mm-HBr!—{I—ma,B}-HA.

C Apyroif CTOpoHN, TA )K€ BLAHYHHA TPEeACTABIRETCA AJIWHON oTpeska
HC. TIpppacHEBaa ofia BRIpAXKeHHd, NOIYYHM

. HA—HC _AC
" HA_HB AB°

STeHRs AB—-AC BC
g4 = | — ity — —A‘B—=‘.-j§ .

[MowncenM aeidenMeM noAyYaeM TpebvemMuii peayabTtar. (Cp. ¢ peme-
nHeM 3anauR 462.)

590, HacilimenHwe PacTBOPE MHIKOCTH [/ B XHAKOCTH 2 8 RBAXOCTH 2
B XKHAEOCTH /, eC/IE HX HAJIETH B OIHH W TOT ¥e cocyd, cbpasywr pas-
Hoeecnyr AByXpasuywo cHcTemy. Ilepewf pacreop seameTA OABOH, 2
BTOpofl — Npyroi ¢azofi 3rod cHcreMH. EciB npusaTh 3T0 80 BABMaNRe,
10 TpeOyCMbE pe3yapTaT NerKo IOJYZHTh, PACCMOTpeB coolilammgmecs
COCYAW, OXAE H3 KOTOPWX HalofxeH Nepskid B3 yXA3aRHWX pacTeopos,
a npyroh —sropuxd. [Tpe sToM ciesver npeuelpeds pasErnel parienni
HACHULEHIIEX DAp0e Hal YPOBHAMH KHAKOCTER B cocyjax, ofycloenen-
AOA CHJADE THAECTH.

591. ( I —l)pﬂ=( l ——i)p, ri¢ |\—OTHOCHTE/ILHAN MOJae-

Cpec
KyAApHAA MACCA PAacTROPEBHOTO BEMECTBA, @ Jg— OTHOCHTEALIAN MOAC-

KyJAPHER MWacca paCTRODHTEJIA.

592, Po.u =VRT ~ 3,0 aty, rre v—UALI0 MoaeH caxapa s elu-
Hule ofweMa pacTeopa (v = BO/342 woapfa),

593. T=i%'£;;q—=303 K, rae v ~ 20/58 wonn/n.

5. = mRT[(PocnV) = 360.

595, Pow=I[! r(n—=1)a} mRT/(uV), rie m —wacca pacTBOPEKHOTO
BellECTEA B oHnexe V.

588, Poow =2vRT = 5,8 atm, rae v = 10/856 wmansn/a.

597, Henc B TOM, Y10 OCMOTBYUECKDE JABJEHEe J¢ficTBYCT H Ha CBO-
Goaayw MOBEPXHOCTh HHAAKOCTH. JTO NPHAROANT K PacTsKeAR0 MMJKOCTH.
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BOaRRKIOMHE CHAW MATHHEHEA KOMACHCHDYOT OCMOTHYECKOES NARTCHNE,
Ha ¢TeBER cocyaa BefcTeyel TOOLKG [HAPOCTATAUECKDE LaBJICHREC.

598. P,—P = Ln Pocy, e py— ILIOCTHOCTE N2P3, Py — NAOTHOCTD

pacreopa. (Lp. ¢ aanavaus 574, H8l.)
504,
{Fﬂ '—'P};.Fu — v’f?. (5%'}

(THOCATCILHOE MONEMEHHe NLAuNCHHA HACHILEHROTO Napa pacTaopHTEAR
pay NMOBEPXHOCTEI0 ¢aabore pacTeopa FENETYYero BEMCCTEA PaBHO OTHO-
HeWHID TACAA MoJell PACTDOPeHHOrD BEWECTRA K YHCAY MOASH pacTBO
puteas (saxon Payism).

€00. P =P, (1 —v' [¥)— 16,76 MM pr. CT.

801. Pewengre. IlyoTe AB—=MNanuit yyacTok EDREOH RCNapelss
Aaf TACTOIO PacTBophteas (puc. D3). EFo, 8 TaxXe OTPESKE APYIRX

KPEBHE MORHO B Nepeom NPROTEKCIHN p
CYHTaTh HpAMONEHCAEH®H. KpHRBad HCMa- { J
peaBa A’'B’ 1na pacreopa a0axna NPOXo- 2 KBTS

ARTL HHIEE, Tak kak }ﬂp}‘?ﬂﬁ"l‘b HacgRIneH- P'
HOMG Tapa HAm PpacTROPOM MeHbUR, HeM
Haj 9ACTHM pacTeopHTencs. [loagepwumast
pRelHee AaBjenue P MOCTOAHEHM  (R30- I
Gapa AC), BHIE, YTO TO4KA KRMEHHA A’ ‘r’ fimap)
nps oM A3BJIeHHA Add pacTeopa JACHET ;

npaee TOUKH KHMEHHA A ZI4 HACTOIO r r
PACTBOPETENS, STO RHEHAT, uTO TeMnepa- Prc. B3

Typa KHNERHN DacTBOpd BHIE TeMOepaTy-

Pbl KHMEHHA THCTOIC PacTBOPMTE/s, TloBLALGRHEE TEMNEpaTYPH EHNEHRS
T' —T wkaofpamaercd AABKOR TOPH3OHTAABROIO OTPe3Ea AA'.

Mt suqucienua T'—7T depes Touky A’ uposegem asorepMy A'S,
KOTOPSA TepeceneT RPHBYH HCOAPCHHA HHCTOTO PacTBOPETEAR B TodEe B
c xoopaunatawn T', P’. Opaenata P’ naofpaxaer LapiciBe Hacumed
BOTro Tapa GACTOTC pacTBOPATEAd (DH TeMTICpaTYyDe T/, a noroMy no
ypdRenmlo  Kianefipona — Kaaysdyca, eCiE npescpeub yAeJdbHHY
0DVLEMOM MHAKCCTH,

PP—P  qu _,_E,
, =

T'—T  Tug RT?

-y

THe gy —YyAeAEMaR TENACTA KCRAPEHHH, 3 P —OVIOCHTRALAAR MOALKY
ASPHAR Macca PacTBOpHTENs B napoolpasneM cocTORHKA. C Xpyrok cro-
poid, mo 3axeny Pay.s (P! —P)/P' —=+'/v. llenn nowaenso 510 coomio-
aeHie Ha npeanayllec M NpereGperas b shumenatenc pasaBtned Py

F', HaxofsM
TI—T =:.£It—-1 {ml_l,‘
Yiid g
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802, Pomeare. Ilposened uyepes Tpofiryto Toury A YECTOrO pac-
TBOPUTENH GECKOHEMHO MJEle YHacTKH KpuBoR Bcrapends AC, mraesc-
ung AB i sosrouxr AD (ppc. 54). Kpusaa AD opnoppexengo anafieTcs
EpBBROR POSIOHKE DACTBOPA, TAE KaX TNPERNIONATaeTcd, WTC OpA 3aMep-

9dHKH PACTROPA BAMEP326T TGABKO YHCTHA

7 g 3 PACTEOPHTETh, 8 PACTEOPEHHCE BRMECTEC B
| reepoil  Gase EHe mospiseTcd. KpuEsasm
b Pogeariny) BO3TOHEEH DA NOANEMaeTcH Kpyvye KPELOD
Jimbeadce p  Bcmapenns AC (cw. 3anaty 590). Kpusas

FIRAIRAIC !

AARMeHHE H3-33a MANOCTA pPaAIBOCTH U —
— 1, TIOXHAMALTCH EACTOILEO KPYTO, 9T0 &2
MOM¥HO CUHTATh OTPC3KOM REPTERAALHOA
npsuofi. KpERaa Henapenus pactsopa A'C,
KaK BNACEEAC B Npeaalyilied 3afade, wierT
HEXKEe KpAeofl Bcnapensn AC 98CTOro pacr-
Boputens. Ee nepecevenyie € KpHBOA Bo3-
ronr AD onpeaeart nonoxedse TPoHON
TouxE pacrespa A’, 3 BePTHRANBHAR [pa-
wMas A'B’ Oyger KpApof ILIARNEHHE pPacT
Pue. 54, popa, CuewieHge Dpsamofi A'B’ QTIOCETE B
Ao npswofi A8, T. e. pauHA oTpesEa ALY,
RAET DOHEMEHHE TeWmepaTypH NAABJACHHN PacTeopa, a ANEB3 oTpeaka
AM — noskliDeHwe TeMIepaTypiW KANeHAs pacTsopa. Kag BANHO B3 pu-
CYHRA,

NAJAM = EAJA'E,

Ha ypaenesan Knapefposa —Kaaysdyca LI eO3rOHKH B EKDApeHA:
cnenyer
A'NIEN = qisfqys.
Orcroga
A’N—'EH____ A'E _fis—4qis 92
EN EN 712 G2

Fameqag eme, 10 AM = v'RT3/(vg.), NA=T—T’, nonysaen

7y Y R (602.1)
¥ L3
HAH
e T— — PocuT . (602.2)
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603. T'—T=10,015 K.
604. T'—T=—0,0543 K.

605. T, —=T,- n.:i:'ﬁ == 06,78 °G, rge To—TeMAepaTypa KEneuws

YECTOrO PACTBODETRMHA, /1 —CyMuMA YECIE MOJCE pACTEOPEHRLX BelledTd

H m—MACCE PACTBOPHTEII.

608, {= 22 (;L)”m:-n.lsufc.
2

d1

RT?m
607. n= m_ﬂ, rie R — yn@Bcpcannyad razo8af nocTonnas.




