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TumnoBble 3ajaHusl 1711 KOHTPOJIBHOM pabOThI:

TepMmoauHammuueckre KO3(Q(OUIMEHTH! U CBA3U MEXKAY HUMH.
W3orepmudeckas u aguabaTideckas HeTOCTIKUMOCTh 1o Kapareomopu.
DHTpONHS U TeMIIepaTypa.

[IepBoe Hauan0 TEPMOIMHAMUKH; TEILIIOEMKOCTD.

TTonuTponuyeckuii nporecc.

Bropoe Hauano TepMOJUHAMUKH.

Lukmudeckue mporeccsl.

PN WD =

KII/I TernoBoi MalllMHBI.

9. Tuxn Kapuo. Teopema Kapno u e€ cnencraus.

10. Teopema Knayszuyca.

11. TepmonuHaMuIECKOE OTPECIICHUE YHTPOITHH.

12. TepmoanHaMHuyYeCKHE MOTEHIUANBI U KX CBOMCTBA.

13. Xumuueckuili noreHuuai.

14. Tumbl KOHTAaKTOB TEPMOIUHAMUYECKUX CHCTEM.

15. Bropoe Havajio TepMOAMHAMUKH U TIPOLIECCHI BEIPABHUBAHMUSI.

16. YcnoBus paBHOBECHS.

17. Ionsrtue o dazax u Ha30BEIX Mepexoaax.

18. YcmoBue paBHOBecHs (a3.

19. Kputnueckas TemnepaTrypa U KpUTHUECKOE COCTOSTHHE.

20. 3aBUCHMOCTH SHTPOIHH UACATHHOTO T'a3a OT YUCIIa YaCTHI.

21. Tlporeccsl CMEITUBAHUS I UCATHHBIX Ta30B.

22. Iapanoxc ['mbo6ca.

23. PaBHOBecue (a3 B MHOTOKOMITOHEHTHBIX cucTeMax. [Ipasuio da3 'mb6ca.
24. OO61ee ornpeneneHrue YCTOMYUBOCTH TEPMOIMHAMUYECKOTO COCTOSIHUS.
25. Kpurepuun yCcTOHYUBOCTH.

26. MertacTabmibHBIC COCTOSHUSA B Teopun Ban-nep-Baanbca.

27. TpeTbe Hauano TEPMOJUHAMUKH.

28. TepmonnHamMmdeckue KO3(QPHUITUESHTHI IPH HU3KUX TeMIIepaTypax.



(O8]

. Haittu KaJIOPUYICCKOC YPABHCHUEC COCTOSHHUA U BBIPAKCHUC JJIA

. TemnoBas MallInHa ¢ UJi€aIbHLIM I'a30M B KAUECTBE pa60qer0 BCIICCTBA

Tunogvle 3a0auu Kk KOHMPOIbHOU pabome

PA3SJEJIBI I -1V

. [lonb3ysick ypaBHEHHEM COCTOsIHUS I raza Ban-aep-Baanbca, onpenenuTs 3aBUCUMOCTD

oU
BHYTpEHHEH »SHepruu oT o0béma (T.e. HaWTH |——| ), OCHOBBIBasACh Ha OOIIMX

T
TEPMOJNHAMHUYECKUX COOTHOIIEHUsAX. CaenaTh BBIBOJ O (PU3MYECKOM CMBICIIE TOJTYYEHHOTO
pe3yibTaTa.

. CBoOoznHas »Heprus rasa M3 «TBEPABIX chep» (c 00bEMOM Vv, KaxJas) ONMCHIBAETCA

dopmynoit Kapraxana-Crapmunra: F = Nk, T(4bV —3b*)/(V —b)*, b =v,N . Ilokazats, 410
B OTOW CHUCTEME BO3MOXXHO COCTOSIHHUE, B KOTOPOM H30TEPMHYECKas CKUMAEMOCTh Ta3a
oOparaercst B HOJIb. Ha uTo yka3piBaeT 3TOT (hakT? BO3MOXKHO 7T B 3TOM CUCTEME COCTOSTHUE,
B KOTOPOM 3Ta C)KUMAaeMOCTh PaBHa OECKOHEUHOCTH?

HaiiTu ypaBHeHue cnimHonaiu B nepeMeHHbIX (7, V) nist raza Ban-gep-Baansca. (CrinHonanb
— 3TO MHOKECTBO COCTOSIHHIA, B KOTOPBIX C)KMMAEMOCTh T'a3a 00paIiaeTcs B OCCKOHEYHOCTb).

[Toctpouts rpaduk cimHONaMM Ha TIockoctH (7, V), T.e. rpaduk 3aBucumoctu 7(V)). Yuects,
qro V' > b.

b.
. BBIYHCIHTE M30TEPMHYECKYIO CKHMMAEMOCTh U HM300apHYCeCKUi
KOO(Q(ULKMEHT TEMIEPATYPHOIO PACIIMPCHNsS Tasa, YPaBHCHHE () T:
COCTOSIHUSI KOTOPOTO COBIamaeT ¢ ypaBHeHuneMm Kiraysmyca Y |/ e
(p+ %)(V —b)=RT, a, b, c — TOCTOSIHHBIE. o A
TV +c¢) < C <
Tennosas mammrHaa KapHO HCIIONIB3yETCS B KAYE€CTBE XOJI0AUIBHON ~—
MmammHbl  (T.e. 1ukn  KapHo coBepmiaercsi B 0OpaTHOM Q@ A
HAMpaBlICHUHU) IS TOMJCPKAHHUS TEMIIEPaTypbl HEKOTOPOTrO d T/z 7

pesepByapa npu Temmeparype t, =-3'C. Temmeparypa
OKpysKaromero Bo3ayxa t, = 27°C. Kakas Mexanuueckas pa6ota TpeGyeTcsl [l BBIIOTHEHUS
OJTHOTO IIMKJIa MAIIUHBI, €CIM OT OOOJOYKH pe3epByapa OTBOIUTCS KOJIMYECTBO TEIUIA
0, =900kan?

Berauciuts koaddunment Jxoynsa-Tomcona st raza Ban-gep-Baansca u s raza beprio.
TennoBas MaliMHa ¢ MIEATbHBIM I'a30M B KauecTBe paboyero
BEIIIECTBA COBEPIIAECT OOPATUMBIH IIUKJI, COCTOSIIHNMI U3 n300apsl P

12, aguabater 23 u uzorepmsbl 31. HaiiTu K.I.A. MalIuHBI Kak
(GyHKIHMIO MaKCUMaIbHOU 77 1 MUHUMAJIBHOW T2 Temmeparyp.

SHTPONHUH (OTOHHOTO rasa, y KOTOpOro TEpMUYECKOE YPaBHEHUS

1
COCTOSIHMA HMMEET BHUJ: pZEGSBT " (0g4- mnocTosHHAs

<V

Credana-bonbumMana). [IpuHSATH, YTO BHYTpPEHHSS JHEPIHUs
(dboToHHOTO raza oopaiaercs B HyJIb ipu V=0.

coBeplIaeT 00paTUMBIN IIUKJI, COCTOSALINM 13 n300aphl 12, uzoxopsl 23
u nzotepmsl 31. Haiitu K.1m.1. MamuHbl Kak QyHKIMIO MaKCUMaJIbHON
T1 v MuHUMaNbHOM T2 TeMIieparyp.

<v



7. Onpenenuts KIIJ] nukia, coBepiiaeMoro TerioBOH MalImHOM ¢ pA )
(OTOHHBIM ra30M B Ka4ecTBe pabouero Tenia, €CIu UK COCTOUT 1
u3 u300apel 12, uzoxopsl 23 u aauadatel 31. U3meHuTcs oTBET,
€ClIi 3BeHO 12 IMKJIa 3aMEHUTh MU30TEPMHUYECKHUM IPOLeccoM?
OtBer BbIpa3uth uepe3 Temneparypbl Ti1 u Ts.[YpaBHeHus

N
<

] A\

8. Ilpenmnonaras, 4To yaenpHblii 00bEM B razoodpasnoit dasze V. >>V. (V.- ynenbHbli 00beM

1
COCTOSIHUSI (POTOHHOTO raza UMEIT BuI: P = EGT Y- U=3PV

KHUJIKOCTH), a TaK e, YTO A ra3zoo0pa3Hoi ¢a3bl CHpaBeAIUBO YPaBHEHHE COCTOSHHS
UJCAbHOTO Ta3a, HAWTU BUJ 3aBUCHUMOCTH JABJIEHUS HACBIIIEHHOTO Mapa OT TeMIIEpaTyphl.
CKpBITYIO TEIUIOTY MapooOpa30BaHUs CUUTATh OCTOSHHOM, HE 3aBUCSIIEH OT TEMIIEPATYPHI.
9. Haiitu BbIpakeHue 1isi paboThl, coBeplIaeMoil (DOTOHHBIM ra3oM MpH aauMadaTUYECKOM
pacIIMpeHuH.
10.  JloxazaTb, YTO TEPMHUYECKHMM YpPAaBHEHUEM COCTOSHUS Tras3a, TEepMOJAMHAMUYECKUI

noreHuuan kotoporo umeer Buig G =RTIn(p/p,)-TS,+ol(1-InT/T,), sBusercs

ypaBHeHnue Knaneiipona — Menaeneesa. (7,,a,S,, p, — noctosHHsle). [Ipu kakom 3HaueHnu o

TEIIOEMKOCTB ATOTO T'a3a COBMAIACT C TETUIOEMKOCTHIO HCATHHOTO r'a3a, MOJICKYJIBI KOTOPOTO
UMEIOT [ CTEIEHEH CBOOOIBI?

11.  HarpeBaercs unum oxJjaxJaeTcss HACAIbHBIA Ta3, €CIM OH pPACIIUPSAETCS IO 3aKOHY
PV? = const ?
12. CBoboaHas sHeprus rasa «TBEpAbIx cep» naércs popmynoit Kapnaxana — Crapausra:

F = Nk,T(4bV —3b*)/(V —b)*,b = v,N. HaiiTu ypaBHeHHE COCTOSHUSA Ta3a, T.€. yPABHEHHE

Buga f(P,T,V,N) =0 , 1 BbISICHUTb, CyIIECTBYET JIU B 3TOHM cUCTEME KPUTHUECKAasl TOUKa.

Tunoseie BOIPOCHI K 3a4€TY ¢ OLeHKOMH

1. OcHOBHBIC TOHATHS TEPMOAWHAMUKH (TEPMOIUHAMUYECKHE MapaMeTpbl U MX KiaccH(UKAIHA,
COCTOSIHHE, YpPaBHEHHUSI COCTOSHHSA, PAaBHOBECHBIE U HEPABHOBECHBIE IIPOLECCH, IPUMEPHI).
TepMmoauHammueckre K03Q(OUIMEHTHI U CBA3U MEXKITy HUMHU.

2. HM3orepmuueckas u aguabaTtuueckass HeNOCTIKUMOCTh 1o KapaTteomopu. Ommupudeckue
3HTponus. U Temieparypa. OCHOBHOE TE€PMOIMHAMUYECKOE TOXKIECTBO M aOCOJIIOTHAsS IIKajaa
TeMIEepaTyphl.

3. Ilepoe Hauamo TEpMOAMHAMMKH; TEINIOEMKOCTh. llomuTponuueckuil mpouecc. YpaBHEHUE
TIOJTUTPOTIBI B CITy4Yae UJICATbHOTO ra3a. [Ipumepsl MoNuTPONNYeCKHUX MPOLIECCOB.

4. Meton sikoOuaHoB. llomydeHne oOMMX TEPMOTUHAMUYCCKUX COOTHOIICHUU IS CP—CV Hu

ou
ov ),
5. Bropoe Hauano tepmoauHamMuku. Iluknuueckue mporecchl. KIIJ[ TenmoBoit mammnbl. [y
Kapno. Teopema KapHo u e€ ciencrausi.
6. Teopema Knaysuyca. TepmomuHamuueckoe OmpeneieHUE OHHTponuu. Temmeparypa Kak
HHTETPUPYIOLINH MHOKUTEb.
7. TepMonuHaMH4YecKHe TOTEHIMANbl M HX CBOMCTBA. 3aBHUCHUMOCTh TEPMOAMHAMUYECKHUX
MNOTCHUUAIOB OT YHCIa YacTHL (Yucaa Moieil). XMMUYeCKUil MOTeHIHAL.



10.

11.

12.

13.

14.

15.

16.

17.

THMBI KOHTAaKTOB TEPMOJUHAMHYECKUX CHCTEM. DKCTpEMabHBIE CBOHCTBA TEPMOANHAMUIECKAX
MOTEHIIMaI0OB. BTopoe Hadalo TEepMOAMHAMUKM U TIPOLECCHl BBIPABHMBAHHA. Y CIOBUS
paBHOBECHSL.

[ponecc dxoyns — Tomcona. Koaddumument Jxoyns — ToMcoHa B €ro BBIYHCICHUE JUTS ra3a
Ban-nep-Baansca. TemnepaTtypa UHBEpPCUH.

ITonsTre o dazax u Ga3oBeIX mepexomax. YcioBue paBHoBecus (a3. Kimaccudukarus dha3oBbIx
nepexonoB 1o 1. Opendecry. YpaBuenue Kianeiipona —Knay3uyca 1 ero noixy4eHue METOIOM
TEPMOAMHAMUYECKIX TTOTEHIAIOB U METOJJIOM OECKOHEYHO MAaJIbIX ITHKIIOB.

Mopens Ban-nep-Baanbca (ha3oBeIx mepexooB nepBoro poaa. [Ipasuio miomaaei Makcsemia u
ero ¢usnuecknit cMpica. Kpurudeckas temmneparypa 1 KpUTHIECKOE COCTOSHHE.

3aBHCHMOCTh JHTPONUH HICANHHOTO Ta3a OT 4Yucia dJacTull. llpomecchl cMmemmBaHUS Iy
uaeanbHbIX ra3os. [lapamokc ['uboca.

Peakuus 2-x ¢a3HON cHCTEeMBl Ha BHEIITHEE BO3MYIIIEHHE. AHAIH3 yCTOMYNBOCTH PAaBHOBECHOTO
cocTtostHAA B 2-X (pazuoit cucteme. [Tpuamumn Jle-1llaTenne.

PaBHOBecue (a3 B MHOTOKOMIIOHEHTHBIX cucTeMax. llpaBuno a3z I'mOOca. TpoiiHas Touka.
IIpumepsr.

O61ee onpezeneHNe yCTONUYNBOCTH TEPMOIUHAMUYECKOTO COCTOSsTHUA. Kpurepun ycToldnuBoCTH.
MeTtacTaOMIIbHBIE COCTOSIHUS B Teopuu Ban-nep-Baanbca.

Tperse Hawamo TepMOIWHAMHKH. TepMomnHamuueckne Kod(O(UIMEHTHI TPH  HU3KHUX
TeMmmepaTypax.

[Ipoueccrt BTOpkeHUs. OOpa3oBaHWE M YCIOBHS YCTOWYMBOCTH 3apOJbIla HOBOW a3kl MpH
(ha30BBIX TEpexoax MepBOro poja.



