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1. YCJIOBUS YCTOMYNUBOCTHU U PABHOBECHS B U30JIMPOBAHHOM
OJHOPOJHOMN CUCTEME

CrenuanbHbId TEPMOJAMHAMUYECKUN aHAJU3 IMO3BOJIAET MOKa3aTh, YTO M3 COOOPAKECHUI
TepMO,Z[HHaMI/I‘IeCKOfI yCTOfI‘-IHBOCTPI CUCTCMBbI IJIA JIIO6OFO BC€IICCTBA OOJI?’KHBI BBIITOJIHATHCS
CJIETYIONINE COOTHOIIICHHUS:

c, >0, 1)
ap
(avl <0. )

T.€., BO-TIEPBHIX, HM30XOPHas TEIJIOEMKOCTb, BCErJa MOJIOKMTEJbHA U, BO-BTOpPHIX, B
MU30TEPMHUYECKOM IIPOLECCE YBEJMYEHHE AaBJIEHHSl BCErJa INPHUBOAUT K YMEHBIICHHIO
odbema BemiecTBa. YcinoBue (1) Ha3bIBAIOT yCIOBHEM TEPMHUYECKOH YCTOWYMBOCTH, @ yCIOBHUE
(2) - ycmoBreM MEXaHHUYECKOW YCTOMYHUBOCTH.

VYcnoBus yCTOMYMBOCTH MOXKHO OOBSICHUTH TaK Ha3bIBAEMbIM NPUHIMIIOM CMeIleHHSs
PaBHOBeCHSI, CMBICII KOTOPOTO 3aKIIOYaeTCs B TOM, YTO €CJIM CHUCTEMa, HaXOJMBINAsCS B
PAaBHOBCCHUU, BBIBOOAUTCA U3 HCTr'O, COOTBCTCTBYIOIIUC MAPAMCTPLI CUCTCMbI U3MCHAIOTCS TAKUM
00pa3zoM, 94TOOBI CHCTEMa BEPHYJIACh B COCTOSTHUE PaBHOBECHS.

Ipexcraum  cebe, uro Temnoemkocts  C, =(dg/ dT)V HEKOTOPOTO  BEIIECTBA

OTpHIIATeNIbHA. DTO O3Ha4yajo Obl, YTO MOABOA TEIUIOTHl K BelIeCTBY NPHU MOCTOSHHOM
00béMe MpUBOANJ ObI He K MOBBIIIEHUIO, 4 K MOHUKEHUIO TeMnepaTypbl. Takum oOpaszom,
yeM OOJblle TEIUIOTHl MBI HMOJBOAMIIMA OBl K BEIIECTBY B M30XOPHOM Ipoliecce, TeM OoibIie
CTaHOBMJIaCh OBl Pa3HOCTb MEXIY TeMIlepaTypamMH 3TOTO BeUIeCTBa M HCTOYHHKA TEIUIOTHI
(oxpyxaromias cpena). B pesynbrare yBenudeHus nepernaja TeMIieparypbl CUCTeMa BCE JIablie
U Jajblie OTKJIOHsUIach Obl OT COCTOSIHUS PAaBHOBECHS BMECTO TOIO, YTOObI CTPEMHTbCH K
HeMy. Takas cuctema Obuta Obl HEYCTOWYMBOW — JI00asi BO3HUKIIAS PAa3HOCTb TEMIIEPATyp
MEXly HCCIIEAYEMBbIM BEIIECTBOM U OKPYXarolle cpenoil mpuBoauiia Obl K JIJABUHOOOPa3HOMY
HapacTaHUIO HEYCTONUYNBOCTH CUCTEMBI.

HampoTuB, aHanorn4Hele pacCcy:KAeHUs Ul ciydas, korga C, > 0 mpuBOIAT K BBIBOLY O

TOM, 4TO MPOLECC TEIMII000MEHa MEXly pacCMaTPUBAEMBIM BELIECTBOM M OKPYXKAIOLIEH cpenoi,
COITPOBOKIAIOIIMICS POCTOM TEMIIEPaTyphl BEIIECTBA, IPEKPATUTCS TOT1a, KOTJa TeMIEpaTyphl
CpeZbl U BEIIECTBA CPABHSAIOTCS, U B CHCTEME YCTAaHOBUTCSI pPaBHOBECHE.

[TpeamonoxumM, YTO I HEKOTOPOrO BEIECTBA (Gp/GV)T > 0. DTo O3HA4aer, 4ro ¢

yBelM4eHHeM o0beMa BelllecTBa JaBJjieHHe B HeM OyaeT yBeaumduBaThesi. PaccMmoTpum
CUCTEMY, COCTOSIIYIO M3 JBYX 4YacTed — M3 BEUIECTBA M OKPY)KAIOIIEH CpPEAbl, IPUUEM MEXKIY
HUMHU OCYIIECTBIISIETCS TEIUIOOOMEH, MpPH KOTOPOM TeMIeparypbl OOeuxX dacTed CHUCTEeMbl
onnHakoBbl. ITycTh 00BEM HcciaenyeMOro BellecTBa HECKOJIBKO yBeanumics. O4eBUAHO, YTO



00beM OKpY)KarolIeH cpenbl yMeHbIIMTCA (OHa cokMercs). OmHako mpu (Gp/GV)T >0 sT0

NPUBEIET K JATBHEUIIEMY POCTY AABJIEHUS pacCMAaTPUBAEMOr0 BEIIECTBA, YTO B CBOIO OYEpE]b
BBI30BET YBEIMYCHHE €ro 00beMa. DTOT MpolecC MPUBEACT K Oe3rpaHMYHOMY PACHIMPEHUIO
BellecTBa NMpu OECKOHEYHO OOJbIIOM pocTe AaBieHus. PaccmaTpuBaemasi cucrema Oyaer
HEYCTOMYMBA.

Hanporus, ecnu (ap/ 6V)T <0, TO IIpA [JaBJICHUMU BEIIECTBA OOJIBIlIE  JABJICHUS

OKpYXKAIOIIeH Cpe/bl, pacHIMpeHHue ITOr0 BEMIeCTBA OYIET MPUBOAWTH K YMEHBIIECHUIO €ro
JIaBJICHUSI O TEX MOp, MOKa JIaBJICHUS BEILIECTBA U OKPYXKAIOLIECH CpPEIbl HE CPaBHAIOTCA, T.€.
MOKa CUCTEMa HE JJOCTUTHET COCTOSIHUSI PABHOBECHSI.

PaccmoTpum ycnoBusi paBHOBecHsS B OJHO(]A3HBIX

/ TEPMOJIMHAMHYECKUX cucTemax. Haubonbmmii uHTEpEC
' IPE/ICTaBIseT PACCMOTPEHHE YCJIOBHiIl paBHOBecHs B

H30ITHPOBAHHOM TEPMOJIMHAMUYECKOM CHCTEME.
Paccmorpum N30JIMPOBAaHHYIO CUCTEMY,
U300paKEHHYI0 Ha pHCYHKE. MBICIEHHO pa3feliuM 3Ty
— CHCTEMY Ha JBe 4YacTH (WM, KaK WHOTIa TOBOPST, Ha JBE
noAcucTeMbl) 1 W 2 W BBISICHHM, NPH KaKHX YCIOBHSX
/

CYIIECTBYET PABHOBECHE MEXKTY 3THUMH IOJICHCTEMAMH.
[Tockonbky B 11€710M cucTeMa u3oympoBana, o U =const, V= cons.

[IpencraBum cebe Takoil Majblif TPOLIECC BHYTPU MU30JIMPOBAHHON CHCTEMBI, IPU KOTOPOM
O6’beM U BHYTPCHHASA SHCPrud Ka)KI[Oﬁ U3 MnNoACUCTEM MCHIACTCA. HyCTB U3MCHCHHUA OJIA

noxcucreM MokHo 3ammcarh Tak:  dV,,dV,,dU,,dU,. Ilockomeky B meIoM cucTeMa
m3onmpoBana: dV, =-dV,,dU, =-dU,.

W3BecTHO, 4TO B COCTOSTHUM TEPMOJIUHAMUYECKOTO PaBHOBECHS SHTPOIUS N30JIMPOBAHHOMN
CHCTEMBI COXPaHSET MOCTOSTHHOE (MAaKCUMAaJIbHOE) 3HAUCHHE, T.C. B COCTOSTHUHM PABHOBECHSL:

dS= 0. 3

[lockonbky SHTpONMS  SIBISAETCS  ANJUTHUBHOM  BEIWYMHOW, NPUMEHUTEIIBHO K
paccMaTpuBaeMoOMYy CIIy4aro:

s=§+§

dS= dS+ dS )

J% k3 TCPMOANHAMHUYCCKOI'0 TOXACCTBA I CUCTECMbBI B IMHCJIOM U MOACUCTEM MOXKHO
3aMcaTh.

TdS= dU+ pdV
TdS = dU + pd\V , (5)
T,dS, = dU,+ p,dV,

TOT/1a, UCIIONIB3Ys ypaBHeHus (3), (4)monydum:

Y, 9% Py + Pegy, =0
Tl T2 1 2

170051 (6)
1 1

== du,+| 2P gy =0
Tl T2 Tl T2



[MocnenHee paBeHCTBO BBHIMOIHICTCS TOJIBKO MIPU YCIOBUH, YTO:
T,=T, u p=p, (7)

Takum 00pa3oM, B M30JIIMPOBAHHON CHUCTEME B COCTOSHHUHM PaBHOBECHs TeMIepaTypa H
JaBJICHUE BO BCEX HAaCTAX CUCTEMBI JOJI’KHBI 6BITB OJWHAKOBBI.

2. YCJI0BUSA ®A30BOI'O PABHOBECHUSA

PaccMoTpuM U30IMpOBaHHBIE CHCTEMBI, COCTOsIIME U3 ABYX (Mim Oosee) a3, U HalaeMm
obmue ycioBus (azoBOro paBHOBECHS.

PaccmaTpuBas M30MPOBAHHYIO TEPMOJMHAMUYECKYIO CHCTEMY, COCTOSIIYIO H3 IBYX
nojacucTeM 1w 2, UCTIOIb3yeM TOT K€ METOJI, YTO M B MpeAbiayiieM naparpade. Otaudue Oyaer
COCTOATH B TOM, 4YTO TCHCPb BCHICCTBO B IIOACUCTCMAX HAXOAUTCA B JABYX PA3HBIX (ba3ax,
IpUYEM KOJMYECTBO BEIIECTBA B MOJACUCTEMAaX MOXKET MEHSThCS (Iepexo/l BeIIeCTBa U3 OJHOM

¢asbl B ApYyryIo).

PaccmarpuBaercs cuctema, st koropoir U =const, V= const, G- con.

Takyro cuCTeMy MOXHO MpPEICTaBUTH cebe, Hampumep, B BUJIEC €OCYAa MOCTOSTHHOTO
o0beMa ¢ HAeaJbHO TENJIOM30JUPOBAHHBIMU CTEHKAMM, OJHA YaCcTh KOTOPOTO 3aroJIHEHA
BOJI0#, a Ipyras - HaXOJALIKUMCS HaJl HE BOASIHBIM IapOM.

OueBUIHO, YTO:
V=V, +V, dv,=-dV,
Uu=u,+U,, du,=-du,. (8)
G=G,+G,, dG=-dG

Kak u nns oqHO(a3HOM TEPMOAMHAMUYECKON CHCTEMBI:
S=§+S, d& ds+ d5= . 9)
Oco0EHHOCTh paccMaTPUBAEMOTO Cydas 3aKJIFOYAeTCs B TOM, UYTO SHTPOIHUS KKIOW U3
nojcucTeM OyaeT ABIATbCS (QYHKLIMEH TpEX MapaMmerpoB. S = f(Ui M, G ) ,i=1,2. TlonHbli
nuddepeHIran OT SHTPOIUU B 3TOM CIIy4ae MOXHO 3aIlicaTh Tak:

w5 (] oe28) w w0

[Tpu paccmoTpenun quddepeHIHaTbHbIX YpaBHEHUH TEPMOINHAMUKY MBI [TOJTYUHITH:

95) _1.(08) _m. (98} __9% (11)
o, ), o T, lav, " T, \6G, v, T,

oTcroza s 00enx a3 TepMOAUHAMUYECKON CHUCTEMBI MOKHO TIOTYYHUTh!

ds =+ dy +2 ay-$ag

Tl Tl Tl (12)
1 p b '
dS == dU,+22 gy, -*2
S = du+Edy -2 dG,

Torna Ha ocHoBanuu ypaBHenuii (8) u (9):



L g e[ B Pegy [ 222 g = 0 (13)
T1 T2 Tl T2 Tl T2

T[TocieiHEee PAaBEHCTBO BBIMOIHSIETCS TOJIBKO MPH YCIOBUH, UTO:
Tl:TZ’ p1:p2’ ¢l:¢2 (14)

Takum oOpa3om, eciu aBe (ha3bl HAXOAATCS B PABHOBECHH, TO TEMIIEPATYPbI, 1aBJIeHU
U XHMHYeCKHe MOTeHIHAIBI 3TuX (a3 paBHbI MEXIy CO00i. AHAJOIMYHBIM IYTEM TaKOM kKe
pe3yIbTaT MOXKET OBITh MOJYYEH JUIsSl CHUCTEMBI, B KOTOPOW KOJIMYECTBO COCYIIECTBYIOMNX (a3
OoJblIe IBYX.

3. ®PA30BBbIE ITEPEXO/IbI

@a30BbIM MepexoAO0M Ha3bIBAIOT MEPeXOj BelIecTBa W3 OAHOM (a3sl B Apyryio,
COCYILIECTBYIOILYIO C TMepBoi. ['oBops 0 (hazax YMCTOro BelecTBa, OOBIYHO UMEIOT B BHJY €ro
arperatHple COCTOSIHUS M IIO3TOMY TOBOPST O ra30BOM, KMAKOH M TBepaou ¢asax. OnHako,
CTPOro TOBOPsI, MOHATHE (a3bl HECKOJIBKO YK€ MOHATHUS arperaTHOro COCTOSHUS. HEKOTOpbIe
BellecTBa (HarpuMmep, Je) B TBEPAOM COCTOSTHHU NMEIT HECKOJIBKO (a3.

M3 mOBCEeAHEBHOTO ONBITA MBI 3HAEM, YTO OJHO M TO K€ BEUIECTBO B 3aBUCHMOCTH OT
BHCITHUX YCJIOBHUI (JaBJCHUE W TeMIIepaTypa) MOKET HaXOIUThCS B Pa3lIMYHBIX arperaTHbIX
cocrosiHUsAX. Hampumep, mpu atMoc(hepHOM IaBJICHHH BO/A CYIIECTBYET B KMIKOM COCTOSIHMU
npu Temneparypax ot 0 1o 100°C. Ipu Temneparype amxe 0 °C npu arMochepHOM faBIeHHH
BOJla TEPEXOJUT B TBepAyr ¢asy - Jela, a npu HarpeBe Bbime 100 °C Boma MEePEXOIUT B
napooopa3Hoe cocTosiHue. VI3BECTHO Takke, 4TO MPH M3MEHEHHH NABJIEHHS H3MEHSIOTCS
TeMIlepaTyphbl 3aTBep/eBaHNsl U KUTIEHHsI BelecTBA.

BelecTBO B pa3HBIX arperaTHbIX COCTOSIHUSX UMEET pa3lindHble PU3ndecKue CBOICTBA U,
B YAaCTHOCTH, INIOTHOCTh. DTO pa3nuuue OOBSCHICTCS XapaKTepOM MEKMOJICKYJISIPHOTO
B3aMOJIEUCTBUS.

[Tpu mepexose BemecTBa U3 KUAKOH (a3bl B Ta3000pa3HyI0 TEIJIOTA (pa30BOro nepexoaa
TPATUTCHA KaK Ha padoTy paclIMpeHHsi, TAK U HAa MPeoJoJeHHe CHJ MEKMOJIEKYJISIPHOIO0
B3aMMO/eliCTBUS, BhIpaXarolieecs B pa3pylIeHHH acCOLMUPOBAHHBIX KOMILIEKCOB. IIpu 3Tom
YMCHbBIIACTCA U INIOTHOCTH BCUICCTBA.

[Tpu nnaBiaeHUM WM CyOnMManuM TemjoTa (a3oBoro mepexoaa 3aTpavyvBaeTcs Ha
pa3pylieHNe KPUCTAINYECKOI pelIeTKH TBEPI0TO Tea.

CyoOaumanmeil Ha3pBatOT (Ha30BBIA MEpPEXo U3 TBEPAOW (a3bl cpa3y B razoo0pazHylo,
MHUHYS JKHJIKOE COCTOSIHUE, POUCXOIAIIUN TPU HU3KUX TABIECHUAX.

[Tpu da3oBoM mepexone OOBIUHO PE3KO M3MEHSETCs IUIOTHOCTH BeumiectBa. [Ipu sTom B
cilydasix MMapooOpa3oBaHUs W CyONMMAIMM IUIOTHOCTh Ta30BOHM (a3bl Bcerja MeEHbIE, 4eM
IUIOTHOCTh KOHAEHCHPOBaHHOM (a3l (kuakoctd wiam TBEpAOro tema). Urto ke Kacaercs
TUTABJICHUS, TO 371€Ch JUIS Pa3HBIX BEIIECTB BO3MOXKHBI Pa3NIUYHbBIE CIy4Yau: MIIOTHOCTh TBEPIOU
¢da3pl MOKET OBITh JIMOO OOJIBINE, THOO MEHBIIE INTIOTHOCTH KUJKOCTH.

[MpunsaTa cnemyromas KiaccuuKaius ToueKk (Pa30oBOro mepexonaa: TOUKYy Mepexoja
JKUJIKOCTD - TP Ha3bIBAIOT TOYKOW KUTeHHUsi (OHA ke TOYKAa KOHJEHCAIMH), TOUKY Iepexoaa
TBEPJIOC TEJIO — JKUIKOCTh - TOYKOW MUIaBJieHHsi (OHA K€ TOYKA 3aTBepPAeBaHHSs), a TOUKY
nepexoaa TBEPA0E TEJIO - IMap - TOUYKOH cyOoauManum (OHa ke TOYKa AeCyOJTMMALiiH).

Hexotopsle BemecTBa MOTYT, HAXOJICh B TBEPJIOM COCTOSIHUHM, 00pa30BbIBATh HE OJIHY, a
HECKOJIBKO KPHCTALIMYECKMX MoanHKauui (Hampumep, aJuioTponmuvyecKHe Moaupukanun
apna). Kaxnas u3 atux Moaudukanuii CymiecTBYeT B ONpPEACICHHOW, XapaKTepHOW IS Hee
00J1acTH MapaMeTpoOB COCTOSIHMS, W IPU M3MEHEHMM ITHX IIapaMeTpPOB NEPEXOJUT B JIPYTYIO



momudukanmio. Kaxaas n3 takux moaudukauuii npeacrasiaser codoii ¢ga3y; nepexon u3
OJIHOM (ha3bl B IPYTYIO COMPOBOXKIAETCS MTOIBOJOM (MJIM OTBOIOM) TEIIOTHI (ha30BOTO Mepexo/ia
1 COOTBCTCTBYIOIIUM HU3MCHCHHUEM IIJIOTHOCTU BCIICCTBA. Paznmuunsie (1)3_351 B TBEPAOM BCIICCTBEC
BCTPEYAIOTCS JOBOJIBHO 4aCTO.

[Ipu ananuze (a30BBIX paBHOBECHH M MPOLECCOB (Pa30BBIX MEPEXOIOB BAXKHYIO POIb
UrpaeT Tak Has3piBaeMoe mnpaBuio (a3 I'md0ca. OHO ycCTaHaBIMBAET 3aBUCHUMOCTH MEXKIY
YHCJIOM  HE3aBHCHMBIX HMHTEHCHMBHBIX Te€peMEHHBIX (TeMmeparypa, /aBJieHHe,
KOHI[EHTPAIMs KOMIIOHEHTa W T.I.), OINPEICIAIOIINX COCTOSHHE TEPMOIMHAMHYECCKOM
CUCTEMBEI, HﬂXO,Z[HH.[CﬁCH B PaBHOBCCUH (BTI/I HC3aBUCUMBIC TNCPEMCHHLIC YaCTO HA3bIBAKOT
CTeNneHsIMU CBOOO/IbI CHCTEMBI), YHCIOM (a3 U YHCIOM KOMIIOHEHTOB CHCTEMBI.

[IpaBuno ¢a3 popmynaupyeTcs caenyroImuM 00pa3oMm:

Y=n-r+2, (15)

rae. N - Y9UCI0 KOMIIOHEHTOB CHUCTEMBI, I - uuciio (a3 B cucreme, Y - YHCIO CTENEHEH
CBOOOJIBI TepMOAMHAMUYECKON cucTembl. [lpaBuno (a3 cmpaBemuBO AJII CUCTEM C JIFOOBIM
KOJIMYECTBOM KOMIIOHEHTOB M WIpPaeT OCOOCHHO BaXHYIO pOJIb B XHUMHYeECKOi
TepMOAUHAMHKE.

[IpuMEeHHUTETBHO K YUCTOMY BelllecTBY (OTHOKOMIIOHEHTHas cicTtema, N = 1) mpasuio da3
MPUHUMAET CJIEAYIOLIUNA BUI:

Y=3-r (16)

Orcroga cremyer, 4To JUIs YMCTBIX BemlecTB B oxHodaszHoW cucteme (r=1) uucno
creneHeit ceoOonpl P = 2. TakuMu HE3aBUCUMBIMU NIEPEMEHHBIMU MOTYT SIBJISITBCS, HAlIPUMED,

p u T. DTo o03Ha4aer, 4YTO €CIAM JJII TAKOW CHCTEMBI IMPOW3BOJLHO 3a1aTh, HAIPHUMED,

JAaBJIeHUe M TeMIepaTypy, TO BCEe APyrHe HWHTECHCHUBHBIC MapaMeTpbl CUCTeMbI (yIEIbHBIN
00beM, SHTPONHSL, SHTAIBIHSA U T.J1.) OYIyT ONpEeTICHbI 0JHO3HAYHO.

PaccmotpuM cucremy, KOTOpasi COCTOMT, Kak M MPEXIE, U3 YUCTOrO BEUIECTBA, HO
COJIEP’KUT HE OZHY, a JIB€ (pa3bl, HAXOASAIIUECS B PaBHOBECUU MeXAy coOoi. [lockonbky B 3TOM
ciydae =2, cucreMa 00/1aJaeT TOJbKO OJHOW CTeNeHbI0 CBOOOABI, T.e. HE3aBUCUMBIMU
NEPEMEHHBIMH, MTOJIHOCTHIO OMPEEISIIOIIMMHA PABHOBECHOE COCTOSIHUE KaxXA0M (a3bl CUCTEMBI,
MOTYT ABIIATHCSA, HAIPUMED, JaBJICHUE P WM TeMieparypa T .

JTOT BBIBOJ O4YeHb BaxkeH. Ecim Mbl 3HaeM, HampuMep, TeMmIeparypy ¢(a3zoBoro
nepexoaa, TO OHAa OJHO3HAYHO ompenenser co0oil  Bce  JIpyrue  HHTCHCHUBHBIC
TEPMOJIMHAMMUYECKUE BEIWYMHBI Kax10i u3 (a3 — naBieHHe B TOUKE IEpexoAa, MIOTHOCTH
BEIIIECTBA B KAKAOH M3 COCYIIECTBYIOMUX (ha3, yAeNbHYIO SHTAJIBIIHIO, SHTPOIUIO U T.1.

JIunuto (hazoBOro nepexoaa MOKHO U300pa3uTh Ha P, T -nuarpamme, €Ciid HAHECTH Ha Hee
COCTOSIHUSI, COOTBETCTBYIOIINE AABJICHUSAM U TeMIiepaTypam (ha3oBOro nepexoa.

PaccmarpuBasi OTHOKOMITOHEHTHYIO Tpex(dasHywo cuctemy (r =3), mojaydaem, 4TO YUCIO
cTeneHel cBoOOIbl TAKOW CHCTEMBI paBHO HYIIO. OTCYTCTBHE B 3TOM CiTydae CTerneHel cBOOO bl
03HAYaeT, YTO B OJJHOKOMIIOHEHTHOH cucTteMe TpU (pa3bl MOIYT HAXOAMTHCA B PABHOBECHH
JHUIIb NPH BIOJIHE ONpedeeHHbIX TeMIlepaType W AaBJEHUM, XapaKTepHBIX Ji1 JaHHOTO
KOHKPETHOI'O BEIIECTBA.



Ha xpuBoii hazoBoro nepexona Ha p, T -AuarpaMme cOCTOSHUE, B KOTOPOM COCYIIIECTBYIOT
Tpu (a3bl, M300pa3uTCs TOUKOW (Tak Ha3pIBaeMOil TPoOiHOIl Toukoii). Hanbosee xapakrepHoi
JUISL YMCTOTO BEIECTBA SIBJISIETCS] TPOHHASI TOUKA, B KOTOPOH COCYIIECTBYIOT TBEpast, XKHUIKas U
naposast (hasbl.

s Boabl TpoifHasi Touka cooTBeTcTBYeT Temmneparype 0,01 °Cu nasiennto 610,811a.
Bel1ire MBI OTMEYaiTi, 9YTO HEKOTOPHIC BEIIECTBA B TBEPIOM COCTOSIHMHM MOTYT UMETh HE OJIHY, a
HECKOJIbKO (pa3. OYeBUAHO, UYTO Y TAKMX BEUIECTB MOXKET OBITh HECKOJBKO TPOHHBIX TOYeK. Ty
TPOWHYIO TOYKY, B KOTOPOH BEIECTBO COCYIIECTBYET B TPEX arperaTHbIX COCTOSHHUSX, MHOT/IA
Ha3bIBAIOT IJIABHOM TPOMHON TOYKOH.

Ha pucynke npencrasiena p, T - auarpaMma nIpou3BOJIBHOTO YMCTOTO BELLECTBA.
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N3 npuarpammsel cienyet, uyto jauHus OA mpenctaBiisieT coOO0W KPUBYIO CYOJIMMAIIMH
BeniecTBa, uHus OB — kpuByIo 1iaBneHus (3arBepaeBanus), a muHust OK — KpuByI0 KUTICHUS
(xonmencarnyu). KpuByro KumeHHss OOBIYHO Ha3bIBAIOT KPHBOW (MM JIMHHEH) HACHIIIEHHS.
Touka O mpexacraBisieT co00H TPOMHYI0 TOYKY, B KOTOPOH BEIIECTBO COCYIIECTBYET B TpeX
arperaTHbIX COCTOSTHUSIX.

Kpusas cybnumanuu OA npogoinKaeTcs BHU3 B CTOPOHY HU3KUX TEMIIEPATyp.

Kpuas nnaBnenuss OB yXoauT BBeEpX, B CTOPOHY OOJNBINMX JAaBJICHHN; WCCIEIOBAHMS,
MMPOBCACHHLBIC 10 HACTOAUICTO BPEMCHU, MMOKA3bIBAKOT, UTO KpUBAs IJIABJICHUSA HC OKAHYUBACTCA
JlaXKe TIPU CBEPXBBICOKHX JMAaBICHUSX (IOPSIKA JECATKOB U COTEH ThICSY aTMocdep).

KpuBas wnaceimennss OK okanumBaercss B Touke K, Tak Ha3bpiBaeMO KPUTHYECKOM
TOYKOHM.

[TockonbKy CBOMCTBa pa3HBIX BEIIECTB OTIMYAIOTCS APYr OT Jpyra, P, T -auarpaMMel
OyIyT pa3IUYHBIMU JUISl Pa3JIMYHBIX BEIIECTB.



4. BOITPOCHI AJIAA JMCTAHIIMOHHOI'O OCBOEHUA JIEKIIUA

1. 3anummTe ycioBHs TEPMUUECKOM U MEXaHUUYECKOW YCTOWYHUBOCTH.

OrtBerT:

2. 3anummTe YCIOBHS PaBHOBECHS B OAHO(A3HON N30JUPOBAHHOM TEPMOTMHAMUIECKOMN
CUCTEME.

OrtBer:

3. 3anummTe yCIoBUs paBHOBECHS B IBYX(a3HOW M30JIMPOBAHHON TEPMOIUHAMUYECKON
CUCTEME.

OrtBer:

4. Kakoi miporiecc (pazoBoro nepexoja Ha3bIBAIOT CyOJIUMAIIHEH ?

OrtBer:

5. 3anummuTe npaswmio ¢a3 ['nbdoca.

OrtBer:

damvumug Uma OtuecTBO:

I'pynna:

IMonmuce:

MHara:




