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[image: image1.png]1.2.1. Vizeanvuriif ra3. T'a3oBble 3aK0HbI

[Ipu BBICOKOI TeMrepaTrype M HM3KOM HJABAEHHH HACTHILI ra3a
HACTONbKO yNaJIeHbI APYT OT LPYTa, 4TO MOXHO MpeHedpeyb 3Hepruei
X B3aUMOLCHCTBUS M 3aHUMAEMbIM UMH OOLEMOM 110 CPABHEHHIO ¢
o0beMOM, 3aHMMAaeMbIM razomM. B TakoM ciyyae rasbl NOAYUHAIOTCS
MPOCTBIM 33KOHOMEPHOCTSIM, CBOWCTBEHHBIM MACATBHOMY rasy.

Hoeanvnoui 2az — TeopeTnyeckas MOAETh [a3000pa3HOTO COCTOS-
HMS, KOTOpasi OCHOBAH& HA CJICIYIOLEUX JOMYLICHUSIX: YaCTULBI ra3a
MPenCcTaBIAI0T COOOH MaTepUaNbHble TOYKK; YaCTULIbI Ia3a OpYyT ¢ Apy-
TOM HE B3aUMOICHCTBYIOT.

IMoseeHue peanbHBIX Tra3oB BCETAA OTIMYACTCSL OT ITOBENCHMS
WUIEaNbHOTO [a3a; MPU ITOM TEM OOMbILE, YeM OIMXe PacNONOKEHBL
IpYr X APYTY HACTHIILI 7433 U YeM CUITbHEE OHHM B3aMMOAEHCTBYIOT
Mexay coboii.

DU3NYECKOS COCTOSIHNE HEKOTOPOIO KOTHYECTBA JIIOO0TO [43a XapakTe-
PH3YETCA CNeAYIOIUMH BETMYMHAMM: TeMITepaTypol 7, naBneHuem p,
u 06beMoM V. Bece 3TH BETMYMHBI CBSI3aHEL MeXY co6oit f(p,V,T) = 0.
Ty 3aBUCUMOCTb HA3BIBAIOT ypaeueHuem CoCmoanus. YPaBHEHUE CO-
CTOSIHWA MAEANBHOTO I'a3a BbITeKaeT U3 3akoHoB boiiis — Mapuotra,
Hlapaa, Teii-Tioccaka v ABoranpo.

3akoHel Boitng —Mapuorra, Lllapnsa, Teit-JTioccaka 6eumm yera-
HOBJIEHBI LISl MISATBHOTO Fa3a NMOCTOAHHON Maccsl IIPH MOCTOSHCTBE
OfIHO# M3 BeanuuH (p,V,T), XapaKTepH3YIOINX COCTOSTHAE rasa.

B3anMOCBsI3b MEXAY W3MEHECHUSIMU p W V BBIpakaeT 3axox boii-
2 (1662) — Mapuomma (1676). TIpy NOCTOSHHOMN TEMIEPATYpE HaBJe-
HUKe ra3za oGpaTHO HPONOPIMOHANLHO €TO OOBEMY:

Vi=pVs,
WIH
pV = const,

rae const 3aBMCUT OT MAacChl Ia3a U €ro TEMIEPaTyphl, HO He 3aBUCUT
OT TaBNeHUd ¥ 00beMa.




[image: image2.png]Ecnu HarpeBaTh ra3 TIpU TOCTOSIHHOM JIABJICHUM, TO C ITOBBILIEHHEM
IeMNEpaTypel HA KaxXIblil rpanyc o0beM ra3a YBEMUIMBAcTCs Ha OOHY
M Ty XK€ A0NIO o OT IEPBOHAYAIBHOTO 06beMa ipy TeMmepatype 0 °C:

V="V, (1+o), @D

e ¥V, — obbeM, 3anumaembiit razom ipn 0°C; o = 1/273,15 K- — xo-
»pOULMEHT TEITOBOTO pacIUMpEHnst rasa; + — Temnepatypa rasa, “C.

Ecnu remrieparypHyto wkany Henabcus 3aMeHNTE abCOMOTHOM TeM-
HepaTypHoOUl WKato# (ikazoi KenbpuHa):

T=t+l=t+273,15,
o

roraa ypasHeHue (1.1) npuHUMaeT BUA:

_Wr__
= 273’15—const T
nan
14 v "
— = const — =t 1.2
T const, 77T, (1.2)

tJ1e const 3aBUCUT OT AABACHUA 1 MACChl a3a, HO He 3aBUCUT OT 0bbe-
Ma M TEMIIEPATYPHL.

TakuM xe o6pa3oM HaXOOWM I CAyYask HATPEBaHUS ra3a TIpU
HIOCTOSHHOM 06BeMe:

p=po(l + at), (1.3)

11e py — AaBNeHHe rasa upu Temmeparype 0°C.
Mpwu nogctaHoeke B (1.3) 3Ha4YeHNs o M 3aMeHE TEMIIEpaTypHOIt
1IKATTBL OAYHUM

p= 713’15:c0nst-],
i
J4 nH_p
= t, =£ 1.4
cons ==, (1.4)

11e const 3aBMCHT OT MACCH! rasa, HO He 3aBUCUT OT J4ABEHMUS U TeM-
HCPATYPHI.

YpasHeHust (1.2) u (1.4) — MatemaTnueckas GOPMYIIMPOBKA 3TK0HOE
leu-SToccaka (1802) u Ulapas (1787); p# MOCTOSIHHOM JABTCHHM O0BEM
130 TPONOPUUOHATEH abCOMOTHOM TeMIepaType, a IpH IIOCTOSTHHOM
0ibeMe TaRTeHUE Ta3a MpOMOPLHOHATIBHO a0COTIOTHON TeMIepaType.




[image: image3.png]3axons! Boiunsa — Mapuorra, Iapis, Teii-Jlioccaka BEITOMHAIOTCS
JIMIIBL U151 MAEATBHBIX a30B. PeardbHble rasbl UM cIenyior TeM TOYHEE,
UeM MEHBIIIE UX IDTOTHOCTD, T. €. UeM HHXC NAaBJIEHHE W BHILIE TEMITe-
parypa.

Hpyroit BaxHbiH dU3nIecKuil 36K0H, KOTOPOMY HOTYHHSIOTCA JTUILD
HjIcabHbIC Ta3bl, ObLT OTKPBIT Aéozadpo (1811): nipy oxMHAKOBOM AaB-
JIEHUH M OJWHAKOBOIl TEMITEpAType ONUHAKOBLC OOBEMBl Pa3HbIX [ad-
30B COAEPXKAT OMHAKOBOE UNCI0 MOMCKYN. IIOCKOABKY OTHOMY U TOMY
Ke YUC/Ty MOJIEKYJI OTBeYaeT PaBHOE YUCIO MOJIeH, TO TIPH 3aIaHHLIX
JHAYCHUAX p 1 TO}IHH MOJIb TH000ro HOCATBHOIrO Tada 3aHUMACT OOM-
HakoBbIi 00beM. TIp1 HOpMaNbHBIX yeaoBHsx (p = 1 atm = 1,013-10°Ta;
T=273,15 K (= 0°C)) ooy MOJIb WIeATbHOIO rd3a 3aHHMaeT 06beM
22,4 1. Yucno MoneKyl, COIepXallxcsl B OXHOM MOJ€, HA3HBAKOT
qucaom Aeozadpo (Ny= 6,022-10% monp™"). 3akoH ABOraapo ceirpat
OTIPOMHYIO POJIb B PA3BHUTUU XUMUH, TAK KaK OH BITEPRBIE Pa3TpaHu-
UYWL ATOMBI H MOJICKYIIBI, @ TAKXKe TIO3BOAUN IOCTOBEPHO OTIPEAETATD
ATOMHBIE U MOJICKYJIPHBIE MACCHL.

Ha ocHoBe Tpex ra3oBBIX 3aKOHOB, YCTAHABIUBAIOMINX 3aBUCUMOCTD
MeXIy KaXIOH rmapoit U3 Tpex BeaAwduH p, V, T 1ipy IOCTOSTHCTBE Tpe-
Tbei, MOXHO BbIBECTH OOBEAUHEHHDII Ta30BbIil 3aKOH — YpaBHCHHE
COCTOSTHUS HIIEANbHOTO Taja.

[Iyctb mepBoHaYaibHOE (IPOM3BOJILHOE) COCTOSIHME Ta3a Xapak-
TepU3yeTcs MapameTpaMu py, Vi, T, a KOHeUHOe (TakXe MPOU3BOJIb-
HOE) — MapaMeTpamu p,, V,, T>. TlepelizeM U3 OTHOTO COCTOSAHHMA B
apyroe B ase craguy. CHauana npu nocTogdHHOM Temneparype T, n3-
MEHUM JaBJICHUE OT py O p,, IPU ITOM 00beM H3MeHuTCest ot V) o V7.
CornacHo 3akoHy boiuis — MapHoTTa nosyyum

aVi=nV. (1.5)

[Ipu nocrosHHOM HaBheHUW p, UIMEHUM Temmepatypy ot 1) 1o Ty,
TP 2TOM 06BeM u3MeHuTes of V7 ao V,. Coraacno 3axony Tedi-Jlioc-
caka uMeeM

r_h
Vo
TOTzmA
TV,
V=2 1.6
T (1.6)

TNoncraeas V' cornacHo Beipaxenuio (1.6) B ypabuerue (1.5), no-
JYYUM 008e0UHERHBIL 2A308bili 3AKOH

o _mh

L h°




[image: image4.png]Wi

ﬂ:r:const, (1.7)
T
¢ MOCTOSIHHAS # HE 33BUCUT OT JaBlIeH¥sA, 06BeMa U TeMIlepaTypsl,
HO MOXET 3aBUCETH OT MAacchl M TPUPOIE ra3a.
CornacHo 3aKOHY ABOrafpo o0veMbl VU Vp ABYX Ta30B (OAMHAKO-
BBIX MM Pa3HBIX) TIPY PABHBIX 3HAUSHMAX p U T OTHOCSITCS] KaK YHCIIO
VX MONE 4 U g

Va _ma

I.
7 (1.8)

Hcnonb3ys cootHowieHue (1.7), MOXKHO 3amucarth

Va _m

Ve

rorga u3 ypaBHeHus (1.8) cnemyer, yTo

Ta _Ma

B _”B
HIH

r=nR,

rae R — yHuBepcanbHast Ta30Bas NIOCTOsHHas], KOTOpast He 3aBUCHUT He
TONBKO OT AaBAeHUs, 0ObeMa ¥ TeMOEPATYpbl, HO M OT MACCHI M [IPH-
pousl ra3za. Tloxcrapsist B (1.7) # = nR, OMyYUM ypaBHeHUE

pV=nRT, (1.9)

rae n=m/M — YUCI0 MOJIEH WIcaATBHOTO rasa. [oncTapisis nocaeaHee
sblpaXxeHue B ypaBHeHMe (1.9), momyuum

m
V = —RT. 1.10
Y= (1.10)
YpaBHeHue UmeansHoro rasa B dopme (1.9) u (1.10) sBasgercd
ypasuenuen Kaanetipona (1834) — Menodeaeesa (1874).
Baoas MOJIApHELA 00beM V; = V/u, IonyduM ypaBHEHME COCTOAHHS
JUT OTHOTO MOJS MACANBHOIO Tasa;

pVi= RT. (1.11)

VpapHenwe KianefipoHa— MeHneneepa — OOHO U3 OCHOBHBIX B
(PU3UYECKON XUMUU.




[image: image5.png]YuuBepcanbras rasosasd IocTosHHas R He 3aBUCUT HU OT NPHPO-
OB Ta3a, HU OT YCJIOBHMI €ro CyilleCTBOBaHUA (KOHEYHO, B NPEIcaax
NPUMEHUMOCTH 3aKOHOB UIEAJIbHEIX Ta30B), KM OT KaKHX-ITU00 Apy-
rAX $akTopoB:

R = 8,314 Ix/(monb-K) = 0,082 (1-at™)/(Mons-K) =
= 1,98 kan/(Monb-K).

Dy3nuecknii CMBIC YHUBEPCANTbHOU Ta30BOH MOCTOSIHHOM MOXHO
TI0Ka3aTh, ecan ypasHenue (l1.11) 3amucath mis temneparypbl 7 W
wist Temuepatypsl (7 + 1) 11py OIMHAKOBOM JABJA€HHUH p. BblunTas u3
BTOPOTO YPaBHEHUS TIEPBOe U 0003HaYas U3MCHEHIE o0beMa AV, ro-
nyqaeM R = pAV. Torna yHuBepcaibHas Ta30Bast MOCTOSHHAsT R paBHa
paGoTe pacUIMpeHUs] ONHOTO MOJS NISATHHOTO I'a3a IpY HarpeBaHUuUu
€ro Ha OIWH Ppamyc Mpy MOCTOSHHOM AaBleHHHU.

B OGBIYHEIX YCNOBHSIX DamlTHUHbIE Ta3bl MPU CMEIMBAHWU IPYT C
IIPYTOM B IPOU3BOJIBHBIX COOTHOLIEHUAX 00pa3yIoT OXHOPOAHBIE CMECH.
MoJieKyiThl HIeTEHOTO ra3a ABUIAIOTCS HE3ABUCHMO APYT OT Apyra. Ecnu
B OTpaHUYEeHHOM 00beMe V cMelaTh HECKOJIBKO ra3oB, TO KAXIbIii ra3
COXPAHSET B CMECU T€ K€ CBOMCTBA, KOTOPbIE OH UMeT Obl B JAHHOM
ofGbeMe B OTCYTCTBUE APYTMX Ma30B. BTO cIemyeT U3 TOTO, UTO MOTEKY-
JIBl HACAIBHBIX ra30B He B3aUMOAEHCTBYIOT APYT ¢ ApyroM. Tak, Kax-
nblil Ta3 OyAeT OKa3biBaTh CBOE COGCTBEHHOE JaBJIEHHE, Ha3bIBacMOe
napyuaibisiM JABIEHUEM, TaKOE, KAK €M Obl OH OIMH 3aHUMall BECh
00beM.

B npesenax ipuMeHNMOCTH 3aKOHOB WIEATbHEIX Ta30B 001lee naB-
JieHUE TIONYUeHHOU cMecH oripenensietcst saxoHom Jaremona (1801):
obliee JaBieHUe Ta30BOM CMeCH PaBHO CyMMe TMaplUATbHBIX NaBie-
HUH BCEX BXOOALINX B HEE Ta30B;

p=2p: (1.12)

e p — obulee NaBIeHHE [A30BOM CMeCH; p; — HaplHalbHOe OaBI¢HHe
i-TO KOMIIOHEHTa, T.&. AaBJeHHE, KOTOopoe UMe OBl - KOMIIOHEHT
Mocne yIaAeHUsS U3 COCYNa BCeX OCTANbHBIX Ta30B.

Hanpumep, nycTb B Tpex cocynax 00beMoM 1 1 KaXAbIi HaxomsTest
MACAIBHBIC [a3bl: B NIEPBOM Tpy aasneHun 0,25-10° Ta, Bo BTOpOM
np# aasnenun 0,5-10° Tla u B TpeTbeM npu aasnenuu 0,75-10° Ma.
Ecnu Bce Tpu Tasa mepeBecTH B OQMH cocyl oO6beMoM 1 a1, To obuiee
NaBaeHne B HeM GyaeT pasHo p = (0,25 + 0,5+ 0,75)-10° [Ta= 1,5-10° Ma,
a MapUMaibHOE JaBlieHre KAKA0TO U3 KOMIOHEHTOR CMeCH OYAET PABHO
TOMY JaBJIE€HHIO, KOTOPOE OH MMe, HAX0AsCh B CBOEM cocyle.

3axoH JdanbToHAa MOXHO 0Ka3aTh MCXOIA U3 YPaBHEHUS COCTOSI-
HUS UIeATBHOro Ta3a.

TMpearonoxuM, 9T0 B OTpaHIYCHHOM 00BeMe V Iipu TeMmeparype T
CONEPKUTCS CMECH TPEX MASATHLHBIX TA30R, YKCIO MONEH KOTOPHIX PaBHO
COOTBETCTBEHHO 7, 1y, 13, TTosTHOE naBneHue cMecH cocTaBndet p. Tor-
2 COCTOSIHUE CMECH Ta30B ONPEIENACTCS YHCIOM Monel (1, + ny+ n3)




[image: image6.png]1pu remneparype 7, obveMe V u mapnenuu p. JUa naprManbHEIX 1aB-
NeHUHN py, Py, P3 KAXIOTO ra3a B CMeCH CIIPaBEANUBH CIELYIOLIUE
COOTHOLIEHMS:

_mRT  mRT
=y » P2 = %

rae ¥V — obmuit 0GseM CMeCH.

TlockoneKy obiee NaBIeHUe p PABHO CyMMe TTapLUHaTBHBIX AaBie-
HWH, TO

_ mRT

12 %

» D3 (1.13)

RT _nRT
14 v
e # = Tn; — ofluee YUCIO MOJIeH Ta30B B CMECH.
VYpaBHenne (1.14) He ornuuaetcs ot ypaBHeHUs (1.9) cocTosHUA
waeanbHoro rasa (Kianefipona—Menneneesa). Takum o6pasom, ypas-
HEHME COCTOSIHUS MACATBbHOIO Ta3a MPUMEHHMO K KaXIOMy KOMITO-
HEHTY CMECH Y K CMECH B LIEJIOM.

Pasgenus (1.13) Ha (1.14), HAXOOUM COOTHOLIEHWE MEXIY ITapIu-
ANBHBIM JaBTEeHHEM p; U OOIIUM NABICHNEM p Ta30BOI CMecH

p=(m+n+m) (1.14)

W“nu B OOLLEM BUAE

pi="-p=Xp, (1.15)

rae X, = n,/n — MOMbHASH J0JA i-TO KOMIIOHEHTa B CMECH.

1.2.2. MoneKy/I9pHO-KHHETHYECKAS TEOPHS TA30B

OCHOBB MOJIEKYJISIPHO-KMHETHYECKOA TEOpHH Ta30B GbITM chop-
mynmuposads! . Bepuyum (1738) u M. B. JlomonocoBbiM (1746). B ce-
peanHe XIX B. MONEKYIsipHO-KWHETUUYECKaa Teopyus GbUTa pasBuTa
P. Knaysuycom, /1. Makcsemiom u Y. KeabBUHOM.

MonekyaapHO-KIHeTHIeCKas TEOPHS Ta30B CTPOUTCS HA CIEMyIo~
MK TOMyIIeHNssXx. MaeanbHBIN ra3 cocTOMT M3 MOJIeKyl, KOTOpHE
HCTPEPHIBHO U OECTIOPSIIOUHO ABUratoTcsl. MoseKyIbl UMEIT chepu-~
ueckyto dopmy. Monexymbl He B3aUMOIEHCTBYIOT JPYT ¢ APYroM 3a
MCKITIOYEHHEM MOMEHTA CTONIKHOBEHUS. B niepron Mexiy CToAKHOBe -
HUSIMH MOJICKY/IBI ABUTaoTCS npsaMoiuueiiHo, CoOCTBeHHBIA 06BEM
MOJIEKYITbI IpeHeGPeXHMO Mall IO CPaBHEHUIO ¢ 0OBEMOM, 3aHUMae-
MbIM rasoM. CTONKHOBEHUS MOJEKYa IPYr ¢ APYrOM W CO CTEHKOM
¢OCy/a, B KOTOPOM HAXOAMTCS a3, SBASIOTCS YTIPYTUMU: TIPH CTONK-




[image: image7.png]HOBEHUH YACTHUL TIPOMCXONMT OOMEH TOJBKO KUHETUUECKOM dHEPI-
¢if, MpH 3TOM TOJHAasE KWHETUYECKAs IHESPTHS 433 COXPAHSICTCA.

Takum 06pasOM, COIMACHO MOJIEKY/ISIPHO-KHHETHYECKOI TeOpHU
MOJIEKYJBI ra3a HEITPEPBIBHO IBUIalOTCS B PA3HbIX HAMPABIIEHUAX. He-
KOTODBIE MOJICKYJIBI BLIPHIBAIOTCA M3 COCYA2 B OKPYXAIOLEe MPOCTPaH-
CTBO, 4TO OOYCIOBIEHO CTPEMIIEHNEM Ia3a 3aHATb BO3MOXHO BOMbLU il
06nBeM. JIpyrie MOJIEKYJIBI YAAPSIIOTCS O CTEHKH COCYIa, YTO SIBISETCS
TIPUYMHON faBiAcHUs rasa. IIpy HarpesaHuy raza yBeJINYNBAIOTCS €10
TeMItepatypa u sHeprust. KuHeTHYecKas sHeprus MOJEKYIT ra3a MOXeT
CAYXMTb MEpO# ero TeMuepatypsl. OcTaeTcs HaAWTH KOIUYECTBEHHBIE
3aKOHOMEPHOCTH M BLIBECTU OCHOBHBIE ra30Bble 32KOHbBI, KOTOPbIE [0
CHX TIOD MBI PACCMATPHBAIM KaK OMbITHbIE DaKThI,

Ha ocHoBaHMM DONYILEHHH MOJIEKY/ISPHO-KHHETHIECKOM TEOpUH
Ta30B MOXHO 0Ka3aTh, YTO AaBICHUE Ta3a PaBHO

—1n’m172
14 3 .

3neck v’ = N/V — umcno Mosiekyn B eaunuue oGbeMa;, N — obuiee
YUCTO MONEKYJ; V — oOBeM, 3aHUMAEMBbII Ta30M; m — Macca OIHOMN

MOJIEKYIIBL; @ — CPENHSA KBAAPATHIHAS CKOPOCTh MOJEKY (€€ KBaj-
PAT paBeH CPeHEMY apubMeTHISCKOMY KBAIpaTOR CKOPOCTEN & BCexX

v
Monekyn i? = iEu,z),
NS

Takum o6pa3oM, noayduM

— lEmEZ
p 3y ,
OTCHa
oV =§Nma2. (1.16)

YpagnHen#e (1.16) — OCHOBHOE ypaBHEHIE MONEKYISIPHO-KHHETH -
4ecKoii Teopuu ra3oB. M3 HeT0 MOXHO BHIBECTH M3BECTHBIC HAM ra3o-
BBI€ 3aKOHBL M psI IPYTHX 3aKOHOMepHOcTelt. [TpaBast 4acTh ypaBHEHUST
(1.16) 3aBHCHUT NIMLLb OT CPeAHEN KBAIPATHIHON CKOPOCTH MOJIEKYI,
KOTOpasl B CBOIO OUCpEIb 3aBUCUT TOABKO OT Temreparypsl. ITostomy
NpH JaHHOH TeMrepaType MpousBeldcHue pV = const (3akoH Boitns —
Mapuorra).

1., -
BripaxeHue §Nmu2 MOXHO MPEACTABUTEL B CIENYIOIIEM BHIE:

2 Nmii? mi’ __
37 o T 5= € — CpelHss KMHeTN4ecKas SHEeprusi MONCKY.Ibl

HAeaJleHOTo rasa.





[image: image8.png]TeMneparypy 0AHOATOMHOTO ra3a MOXHO pacCMAaTPHUBATH KaK MEPY
CpelHeN KUHETHUYEeCKOW SHepruy € MocTynaTebHOrO IBIDKEHHS ero
SACTHIT

E:%mW:const»T, 1.17)

rae x03pQOUUNEHT IPONOPIUOHATEHOCTH (CONSt) OCTAETCA TIOCTOSH-
HBIM, €CJIM TIOJIB30BAThCA OJHHMH W TEMHU Xe eANHHUUAMU A1 3Hep-
MY U OAHON 1 TOHN Xe TeMIIepaTypHOIl IIKaToi,

Cpasuenue (1.17) u (1.16) maer

pV:[%Nrconst]T. (1.18)

W3 peipaxenus (1.18) MoxHo BbiecTH 3akoust Mlapna u Teit-
Jhoccaka. JIeHcTBUTENbHO, HPY p = const 00BEM rasa npofiopuroHa-
neH Temriepatype, a npy V= const JaBieHHe ra3a MpoIOpLHOHATBHO
TeMneparype.

Cpasrenne ypasuenus (1.18) ¢ ypasHennem KraneitpoHa— MeH-
JlejiceBa NOKA3bIBAET, YTO BHIPAXEHUe B CKODKaxX COBMALAET € ra3oBoit
NOCTOANHOM, YMHOXEHHOMR Ha Yucno Modeit n. [ins omHoro Mons n =1

u N= N, (uncio ABoranpo) umeem %NA -const = R.CrnenoBaTensHo:

const = gi = Ek
N, " 2° (1.19)
k=R/Ny, (1.20)

rae k= 1,38-10"2 Ix/K — nocrosnHag BonblmaHa,
Cpasuenue (1.17) u (1.19) naet BpIpaXeHHE LI CPEOHENl KUHe-
THIECKOM SHEPIUY HOCTYNIATENLHOTO ABUXEHUA OTHOM MOJIEKYIbI rasa

E==kT.

W

BaxHO MOMUEPKHYTh, UTO SHEPTUA € 3aBUCHUT TOJIBKO OT TeMIEpary-
PbI [a3a ¥ HE 3aBUCHUT OT €ro JaBNeHUs, o0beMa U [IPUPOMILL.

Cpennsas KUHETUYECKas 3HEPTUST OOHOTO Mo rasa E = N, co-
rnacHo (1.20) pasHa




[image: image9.png]OCTacTesd 10Kas3aThb CpaBelINBOCTh 32KOHaA ABOTanpo. CpaBHUBaA
[Ba pa3IMYHBIX r'a3a IPYU OANHAKOBbIX 3HAYEHUAX IABJIEHUS p N o6be-
Ma ¥V, cormacHo (1.16) uMeem

1 _, 1 _
= Nymi? = = Nymyii.
3 3
[Tpy OOUHAKOBBIX 3HAUEHUSIX TEMIEPaTypPhl CPEMHUE KHHETHYESCKUE
HEPIUM Ia30B PaBHBL
1, 1 _
2 2

~mil? = —mi}.
2 1 2 2

Pasfenus onHO BHIpaXeHWE Ha apyroe, monydaeM N, = N, T.e.
BBLIOJHSAETCS 3aKOH ABOrazpo: IBa Pa3HbBIX rasa [P PaBHbIX 3HAUE-
HUsIX p, Vv T coepxar ofMHAKOBOE YUCIO MONeKY. OGBICHEHHE 3a-
KOHa ABOrafgpo 3aKjIIOUaeTCs B TOM, YTO Ofpele/isiolue ero Beiudmn-
HBI He 3aBUCST OT MPUPOALI ra3a.

1.2.3. PeainbHbie raspl. YpasHenue Ban-aep-Baaanca

PeanbHbie rassl He MOTUMHSIOTCA 3aKOHaM MaeanbHoro rasa. OT-
KIIOHEHUST OT ITUX 3aKOHOB YBEJMUYHMBAIOTCA C POCTOM AaBeHMs U
YMEHBIICHMEM TEMIIEPATYpLI [a3a.

Y. Ban-nep-Baambe (1873) mpemwtoXin ypaBHEHUE COCTOSHUS pe-
anbHOTO Ta3a, aHANOrUYHOe ypasHeuuio Kimaneiipona—MeHaeneepa
U1 WIEAIBHOTO a3d, B KOTOPOE BBeNEHB! MOTIPABOUHBIE TTAPAMETPHI,
yauTEIBaOMINE COBCTBEHHDIM 00beM MOJeKya rasa W UX B3auMHOE
OPUTKCHUE.

Ypasuenune BaH-nep-Baanbca I OOHOrG MoJIsl ra3a MMEET BUIL

[p+%](V—b)=RT. (1.21)

Cnaraemoe a/ V2 xapakTepu3yeT BHYTpeHHee daBieHVe Ta3a; napa-
METP a4 — CHOCOOHOCTL MOJEKYN K B3aVMHOMY NPUTSKEHUIO; napa-
MeTp b YUNTHIBaeT cOBCTBEHHBIN O6beM MOJIEKY U MX B3AUMHOE OT-
TANKWBaHHe NPY MANBIX paccTosTHUSX. [lapaMeTps! a U b onpeensioT
U3 3KCTIEPUMEHTATIbHBIX JAHHbIX MHAMBUAYAJBHO U KaXI0To Tasa.
o cMmbiciy mapaMeTphl ¢ 1 b He HONKHbBI 38BUCETH OT TEMTIEPATYPLL U
[aBCHUS, TOSTOMY MX Ha3bIBAIOT NOCTOAHHBIMY. OnHAKO, KakK TIOKa-
3BIBAIOT OIBITHEIC JAHHBIE, 3TU TIAPAMETPBI HE SIBJISTIOTCS TIOCTOSHHbI-
MU; TIpH4eM MapaMeTp g U3MeHseTCs B GONbIICH CTCHEeHU B 3aBUCH-
MOCTH OT TeMIEpaTyphl, MapaMeTp b — B 3aBHCUMOCTH OT 00heMa.

VYpasuenwne (1.21) aBnsercst MPUOIMKEHHbIM. DTO 0AHO U3 Hanbo-
Jjiee PaHHUX M HapboJiee NOJIHO U3YYCHHEIX YPAaBHEHW COCTOSHUS pe-




[image: image10.png]{UIbHBIX ra30B. BCCI"O TAKUX ypaBHCHl/Iﬁ NpeaAnoXeHO OKOJIO NBYXCOT,
HTO CBMACTENLCTBYET O CIOXHOCTM TOYHOLO OMUCAHUS CBONCTB pe-
{(JIbHBIX [A30B.
Ha mpakTuke /IS pacdeTa CBOWCTB PeaNbHBEIX Fa30B IMPUMEHAIOT
COOTHOIICHHE
2V =C, (1.22)
RT
rae C — BespasMepHBIN KO3(hGHIIMEHT CXUMAEMOCTH rasa.
[MocxonpKy A/ UAeaTbHBIX Ta30B B JIOOHIX yenopuax pV= RT, 1.¢.
C = 1, To KO3DHUIMEHT CKRUMAEMOCTH XapaKTEPU3YET OTKIOHEHUE
NOBENEHUS Ta3a OT HACAILHOTO.
KosdduumenTsl cxuMaeMOCTH OMpPedessIIoT, H3y4as CXUMaeMoCTh
ra30B B LIMPOKOM JUANa30He TEMAEPATyp U AABACHUIL, U TPUBONAT B
CNeLNaJbHBIX TabnIax.

1.2.4. Cxnxenue razos. Dddexr xoyna — Tomcona

XapaKTepHbIM CBOCTBOM DPEATBHHBIX [a30B SIBISICTCS] UX CHOCO0-
HOCTB MPH ONPeACACHHBIX YCIOBUSIX TIPEBPAIaThes B XKUIKOCTE. [To-
HUGKAST TEMIICPATYPy W YBEIMYMBAsI apieHUE, PEAIbHBIE Ta3b MOXHO
1IPEBPATUTH B XUAKOCTh. OOHAKO OKa3aJoch, UTO JUIT KaXJOro rasa
MMeeTCs TipesiebHast TEMIEPATypa, Bhillle KOTOPOH OH He MOXET GBITh
peBpalieH B XUIKOCTb, KaK ObI CUJIBHO HE YBEJIUYUBANU OaBJICHUE.
"ITa TEMIEpATYpa NOAy4lina HasBaHue kpumuyecrou. TIpH Temreparty-
pe HUXE KPHTUMECKON MPHIOXKEHHOE NSl CXWDKEHM Tasa AaBIeHUE
JIOJLKHO OHITH TeM MEHBIIe, YeM MeHBILe TeMItepatypa. Tak, Ui cxKa-
Tust BoIsiHoro mapa mpu temneparype 373 K (100 °C) HeoGxomumo
nasienne 1,013-10° Tla (1 at™), a apu Temnepatype 273 K (0°C)
NaBiieHVEe TOXHO GBITh B 165 pa3 MeHbiue. JUIsi HHIMBAAYIBHBIX Be-
[UECTB KPATUYECKAS TEMITEPATYPa ONPEALTSCTCS KaK TeMIepaTypa, np1
KOTOPOI MCYE3aI0T PA3NMYKA B GU3HUECKUX CBOMCTBAX MEXKIY KNIKO-
CTBIO Y TIAPOM, HaxXOIsSIWMMHUCS B papHoBecud. T1pu kpuTHdyeckoit Tem-
11epaType IWIOTHOCTH HACHILIIEHHOTO Napa ¥ IUIOTHOCTb XKUIKOCTH CTa-
HOBAITCST OIMHAKOBBIMY, TPAHUIIA MEXTY HWMH HCYE3aeT, W TETIoTa
f1apoobpasoBaHusa obpamaercs B Hyib. B 3ToM ciyyae roBopsT 0 He-
IPEPLIBHOM [EPEXOAE U3 XKUIAKOTO B I‘33006p83HOC COCTOSAHMC.

HMapserune, KOTOPOE HyXHO TPUIOKUTD K rasy U ero CKUKeHHUs
NpU KPUTKHYECKON TEMIICpAType, HA3bIBAlOT KPUTUYECKUM JABICHU-
tM, a OBBEM ra3a IPH STOH TeMIiepaType — KPUTHIECKUM OGBEMOM.
CocTosiHUE, OTBEYAIOIEe KPUTHUECKOMY NABICHHWIO, KPUTHYECKON
TEMMEPaType U KPUTUMECKOMY 00BheMy, Ha3bIBAIOT KPUMUHECKUM CO-
CMOSHUEM VT KpUmu4eckoil mouxoil.

CXUXeHWE ra3os IAPOKO NPIMEHSETCS. B IPOMBIILTEHHOCTH. AMMU-
@K, XJI0p M HCKOTOPBIE JIPYTHE Ta3bl, KaK NPABIIO, COXPAHAIOT U TpaHC-




[image: image11.png]TIOPTUPYIOT B CKIXKEHHOM COCTOSHMM. CRIXEHUE BO3NYXa TPOBOMSAT
ISt PASHENCHUS €ro Ha COCTABHBIE YACTH, [IIABHBIM 06PA3OM It BBI-
JENICHHST a30Ta M Kucnopona. Ui JIerkoCKUKAeMBbIX ra30B, TAKUX Kak
aMMUaK, AMOKCUL YIIICPOAa, JOCTATOYHO CXKATUsI TIPH KOMHATHOM TeM-
neparype Wi ocje HeGOoJbILOTO NPeIBAPUTENBHOTO OXTAKICHHUS.

ECaM KPUTHYECKAS TEMIIEPATypa 3HAYWTENBHO HIKE KOMHATHOM,
NPUXOJUTCS MPUMEHSATh ClieUUanbHbIe MeTOAbl. ONHUM M3 TAKUX Me-
TONOB SABASETCA OpoccenuposaHue. Jpocceaupoganue — NOHIKEHUE
JABICHUS B TOTOXE XUAKOCTH MM TIapa TPU NPOXOXAEHUN €T0 Yepes
JIPOCCENb — MECTHOE THAPONHHAMUYECKOE COMPOTUBICHHE (CyXeHUE
TpYSOAPOBOAA, BEHTHb, KPaH U T.1.). ipoccemnMpoBaHue TIPOBOIST B
VCAOBMSX, KOTJA MOTOK HE COBEPLUAET BHEWHEH PaboThi, Temnoo6-
MEH € OKPYXalollleil cpefoi o1cyTeTByeT. IIpK APOCCEIUPOBAHHY PEATh-
HEIE Fa3bl H3MEHSIOT CBOIO TeMueparypy. JpoccenbHblit agdexT Ixoy-
sis1—TomcoHa (1853) onpenensiercst BenwuuHoit o = d 7/dp, 3asucs-
wieil OT MPUPOABI Ta3a, JABTEHUS U TeMnepaTypsl. Jas 6onblIMHCTBA
Ta308 MPH OObIUHBIX TEMIIEPATYPAX 1 YMEPEHHBIX TABIEHUsIX o > 0, T. €.
JIPOCCEIMPOBAHIE COMIPOBOXIACTCS OXIAXIEHHEM. TIPH MOBLIIEHUH
JABNEHMA W TeMOEPATyPhl HACTYIIAET MHBEPCHS, KOTAa 3HAYEHHE O,
CTAHOBUTCS OTPULIATENBHBIM, IPOCCETMPOBAHHE COPOBOXIAETCA HA-
TPEBAHMEM M He AOCTUTraeT e, JpocceNMpoRaHue IIPUMEHSICTCA st
H3MepeHUsl U PETYANPOBAHMS PACXOAA XUIKOCTER W rasos (B pacxo-
noMeDax). sl CKUNEHUS TA30R.
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