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MoJiekyasipHas (pu3uKa 1
TePMOIMHAMHUKA



MonexynsipHas ¢u3uka U TEPMOJWHAMHUKA HU3y4arOT CBOMCTBA U MOBEICHHE
MaKpOCKOIMMMYECKHUX CHUCTEM, T.€. CHCTEM, COCTOSIIMX K3 OrPOMHOIO 4YHCIIa
aTOMOB M MOJICKYJI. TUIIMYHBIE CUCTEMBI, C KOTOPBIMU Mbl CTAJIKHUBAEMCS B
ITOBCEHEBHOM KU3HU, COAEPIKAT OKOJIO 10% aToMOB.

CocTossHHE MaKpPOCKOMUYECKOM CUCTEMBI, B KOTOPOM OHA MOKET HaXOAUThCS
HEOMPEAECIEHHO J0JITOE BPEMSI, Ha3bIBAETCSI PABHOBECHbIM .

PaBHOBECHOE COCTOSIHME CHUCTEMBI B II€JIOM MOKET OBITh OIKMCAHO IIpU
IIOMOIIIY BEJINYHH, Ha3bIBACMbIX MAKPOCKONMUYECKMMUN NapaMeTpaMu, K
YUCy KOTOPBIX OTHOCST AaBiieHHE, 00beM U T. 1. Kaxnpiii U3 mapameTpoB
XapaKTEPU3YET HEKOTOPOE CBOMCTBO cHCTEMBI. Tak o0beMm F Mepa cBOMCTBa
CHUCTEMBI 3aHMMAaTh Ty WJIM MHYIO 00JacTh MPOCTPaHCTBA; AaBiieHue P — Mepa
CBOMCTBA CUCTEMBI COMPOTUBRIIATHCS BHEIITHEMY U3MEHEHHIO €€ 00BhEMA.




OnHuM 13 HanOoJIee BAXKHBIX ITApaMETPOB, XapaKTEPU3YIOIIUX

. PaBHOBCCHBIC CBOWCTBA MaKpOCKOHHqCCKOﬁ CUCTCMBI, ABJIACTCA
Temnepartypa.

Beexgem 3ToT mapamerp, A 4Ero pacCMOTPUM JIBA TENA, KOTOPBIE
MOTYT B3aUMOJCHCTBOBAaTh M OOMCHUBAaThbCS OHEPILMEH. OTOT THI
B3aUMOJECUCTBUSA, KOTOPBIM HA3BIBACTCA TEMMOBbIM, IPUBOAUT K
TOMY, 4TO B PE€3YyJIbTaTe CTOJKHOBEHHUU MOJICKYJ B 00JIaCTH KOHTAKTa
ABYX Te€Jl MPOUCXOAUT TMepejada SHEPrUuu OT OBICTPHIX MOJEKYI K
MEJIEHHBIM. JDTO O3HAYAET, YTO SHEPIUs JBWIKCHHUS aTOMOB B OJTHOM
TEJIE YMEHBIAETCH, B IPYTOM — YBEIIMUUBAECTCA. 1€J10, KOTOPOE TEPSAET
SHEPIryI0, Ha3bIBalOT 00Jiee HArpeThbiM, a TEJI0, K KOTOPOMY SHEPTUS
IEPEXOAUT — MEHEe HarpeTbiM. Takoul TMepexon  dHEpruu
MPOAOJKAETCA OO0 TEX IIOp, IOKAa HE YCTAHOBUTCA COCTOSHUE
TEIUJIOBOIO paBHOBECHS. B COCTOSIHMU TEIIOBOTO PABHOBECHUS CTEIICHU
HArPETOCTH TEJ OJWHAKOBBL. Jl71d  XapakTepUCTUKHA  CTEIEHU
HArpPETOCTH TEJA BBOAAT IAPAMETP, HA3bIBAEMbIU TEMIIEPATYPOM.




Hoeanvnviu 2a3z. OcHOBHOE YpasHeHUE MOAEKVIAPHO-KUHEMUUECKOU
. meopuu uoeaibHo20 2as3d.

Teopus co3nana Hemenkum duzukom P. Knaysucom B 1957

rogy mmei MOACIM PCAJIbHOI'O I'd3d, KOTOPAsA HA3bIBACTCA

I/II[eaJII)HI)II\/’I ra3. OCHOBHBIC IIPU3HAKHW MOICJIN:

PACCTOAHUST  MEKAY  MOJIEKYJAMH  BEJIHKH 110
CPAaBHEHMIO C MX pa3MepaMu;

B3aUMOJEICTBHE MEXKAY MOJIEKYJAaMH HA PaCCTOSTHUHU
OTCYTCTBYeET;

NPH CTOJKHOBEHMSIX MOJIEKYJ JeHCTBYIOT OOJIbIIHME
CHJIBI OTTAJIKNBAHHUS ;

BpEMHA CTOJAKHOBCHHUSI MHOI'0O MCHLBIIC BpPCMCHH
CBOﬁOI[HOFO ABMKCHUS MC?KAY CTOJIKHOBCHUSIMM.



MonekynspHo-KuHeTn4vyeckasa teopusa (MKT)
YCTAHABIIMBAET CBA3U MEXKIY MaKpO- U

' MUKpomapaMeTpamMu ujaeainbHoro raza. OCHoOBHoOe
ypaBHeHue MKT Bripaxkaer cBSI3b JaBICHMS ra3a co

e S T S P P S O R O e P P TP O T AT e S H O PO
OBIOKCHHS MoJiekyn. [laBrieHue rasa Ha CTCHKH cocyna
ABIISIETCS PE3YJILTATOM MHOTOUYHUCIIEHHBIX yIapOB MOJIEKYIL.
[Ipy kaxxa0M ymape CTEHKA MOJIyYaeT CUIIOBOKW UMITYJIbC,
BEJIMYMHA KOTOPOI'O 3aBUCUT OT CKOPOCTH MOJIEKYJI H,
CJIEAOBATEIbHO, OT SHEPTUM UX ABUKEHUA. [Ipr orpoMHOM
YHCJIE YIAPOB CO34AETCA IMTOCTOSTHHOE JIaBJICHUE Ira3a Ha
CTEHKY. UMCIJI0 yAapOB 3aBUCUT OT KOHIIEHTPAIIMHA MOJIEKYII
n. Takum 00pa3oM, MOKHO OXKHATh, YTO JIABJICHUE ra3a
CBSA3aHO C KOHILICHTPAIUEN MOJIEKYJI ¥ C DHEPTUEH UX
nBrokeHus. [lonmyunm ocHoBHOEe ypaBHeHre MKT.
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N3 OCHOBHOIO ypaBHEHUS MOMEKYNSPHO-KMHETUYECKON TEOPUU
MOKH HONyan b MyIy Ol gqer AR
KBaZpaTU4YHOM CKOPOCTU MOMEKYI.
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P=§'”'mo"9c§;.m.

[Ipon3sBeieHre Macchl OTHOW MOJICKYJIBI M1, HA YUCIIO MOJICKYJT B
C/IMHUIIC 00bEMa 1 PABHO TNIOTHOCTH BEIIECTBA P : =p M, "H.



. 3Kcnepumeumaﬂbubze 2d306blé 3dKOHUbI

Bcesikoe n3MeHeHHe COCTOSHUS ra3a HA3bIBAETCH
WW

[IpocTelimmmMu poreccamMmu B UJI€aIbHOM Ta3e SIBJISIOTCS

nsonpouecchbl. DTo NPOIECCHI, ITPA KOTOPBIX MAacca ra3a u OJINH

U3 €ro MapaMeTPoOB COCTOSHUS (TEMIIEparypa, JaBIeHUE WK 0O0BEM)

OCTAIOTCS MOCTOSTHHBIMH. P

U3onpouecc, npoTeKkaowmmn npm NnoCTOAHHOMN
TemMnepartype, Ha3biBaeTcAa NU30TePMUYECKUM.

OkcniepumeHTanbHo P. boitnem n 3. MapuoTToM ObLIO YCTaHOBIIE
41O MPU MNOCTOAHHOM TeMNepaType NnpousBeaeHne

AaBneHus rasa Ha o6bLem Ans AaHHOM Macchl rasa ecTb i~ 1
BenM4YuHa nocrtosiHHas (3akoH bonna—MapwuoTtTa):
t,
FA
I'pacduyecku 3TOT 3aKOH IP V'= const tax PV uzobpaxaercs nunuell) }.1.
Ha3bIBAEMOIi U30TEPMOMN. V

Pre.1.



U3onpouecc, npoTekalowun B naeanbHOM rase, B Xxoge KOToporo
AaBlieHMe OCTaeTcA NOCTOSAHHbIM, Ha3biBaeTCA N300apPHbIM.
3aBUCHUMOCTh 00beMa raza OT ero Temieparypsl NP NOCTOAHHOM
AaBneHuu Obia yctanosiaeHa JI. I'eii-JIroccakom, KOTOPKIH MOKa3all, 4To
00beM rasa aHHOU Macchbl NPy NOCTOAHHOM AaBMEHUM

BO3pacTaeT JIMHENMHO C yBeJIYeHuem Temnepartypbl (3aKoH
Fen-INoccaka):

V= V0°( 1+ a't), rae V — o0beM rasza npu remmneparype #, °
C; V,— ero oobem npu 0°C.

BeanunHa Ha3lgiaercs TeMnepaTtypHbIM K03 pMumeHToMm 06 beMHOoro
pacwmpeHus. JLis Beex razos a = (1/273°C). CnenoareinHo,

V=Vv,d+ PR
I'paduyeckn 3aBUCUMOCTH 00bEMA OT TEMIIEP: 273)bl H300pakKaAETCH NPAMOU
JHuHHUel — n3o6apon



U3onpouecc, npoTeKkalLwmi B rase, NpM KOTOPOM 06bLEeM ocTaeTcs
NOCTOSIHHbIM, Ha3bIBAeTCH N3OXOPHbIM.

. WccnenoBanusi 3aBUCMMOCTH JaBJICHUS TAaHHOW MaccChl Ta3a OT TeMIIepaTypbl MpU
HEW3MEHHOM 00beMe ObLIN BIEpBbIE MTpoBeAeHbI (hpaniry3ckum (uzrkom [lapiem.
VM OBLIO yCTAaHOBIICHO, UTO AAaBMeHMe rasa AaHHOU Macchbl Npu
NOCTOAHHOM ob'beMe B TaeT NNHEUHO C yBefIUYeHNnemM
TemnepaTtypbl (3akoH LWapns):

P=P(I+ 7.

Bemnunna Y 1aseiBacTcs TEMNepaTypHbIM

kKoadpdumumeHToM aaBneHus. Ee 3HaucHre HE 3aBUCHT OT IPUPOIBI
rasa; Juis Bcex ra3os = 1/273 °C L.
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Abconromuas wxaia
memnepamyp.

Ecau n30Xopy IHPOAOKHUTH B 00JaCTh OTPHULIATEIBHBIX
TEMIIEpaTyp, TO B TOYKE MEPECEUCHHUS C OChIO aOCIHCC
uMeeM

1
P=Pl+0)=0
OTtcroma Temmeparypa, HpU KOTOPOW JaBJIEHHE UJCaIbHOIO Trasa
oOpamaercss B Hynb, ¢t = -273°C (tounee,—273,16°C). DOra
TeMreparypa BbIOpaHa B Ka4yeCcTBe Hayasa OTCUeTa
TEPMOJAMHAMHUYECKOM IIKaJIbI TeMIEepaTyp, KoTopas Obljla MpeaiokKeHa

AHIIMACKUM  y4eHbIM KenbBHHBIM. OJTa TeMmeparypa Ha3bIBACTCS
Hynem KenbBuHa (Mnun abCoONOTHLIM HyJEeM).




- YpaBHeHne KnanenpoHa nnm oo beaguHEHHbIN ra3oBbIn

g — COorst

T

Ypaeuenue COCMOAHUA UOCAIbHO20 2434 — YypaeHenue

Menoeneesa-Knaneiip " s
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Temnepamypa - mepa cpeoHeil KUuHemu4ecKou

IHéepzuu

CpeOHss KMHeTU4YecKas aHeprus nocrtynaresibHOro
ABWMXEHUS MOJIeKynbl He 3aBUCUT OT e€ Npupoabl U
nponopuuoHanbHa abcosnTHOM TemnepaType rasa T.
OTtclopa cnepyert, UTO abCONOTHaAA TeMnepaTtypa ABNsAeTcs
Mepou cpeaHen KNHEeTUYECKOU IHeprum MorneKkyIsl.

Besmyuna R/N = k noayunia Hazpanue NOCTOSAHHOW
BonbuMaHa u npeacrapJsieT 000l ra3oByI0 MOCTOSIHHYIO,

OTHECEHHYIO K OHOI MOJIeKyJIe:
k=13810% /K>

OaBneHue raza NnponopLMoOHaNbLHO NPOU3BeAECHUI0 YMCa
MOJIeKyNn B eauHULIe o6bema Ha ero TepMoaAMHaAMNYECKY O
Temneparypy.



