TEPMOJINHAMHUKA

— OTO ABJICHHS, KOTOPBIC CBA3AHBI C IMPOUCCCAMU HAI'PCBAHUsA, OXJIa-
JKACHUS, UIBMCHCHHA arperaTHOro COCTOSAHUSA

TemyioBLIe ABJIEHUA

— 9TO HayKa, u3ydaroniasa TCIJIOBLIC SABJICHUA, KOTOPLIC MMPOUCXOIAT

TepmoauHaMuka

B TEJIaX M HE CBA3BIBAET UX C MOJIEKYJISIPHBIM CTPOSHUEM BEIIECTBA
— 9T0 QU3MYECKasi CHCTeMa, KOTOpask COCTOUT M3 OOJIBIIOrO YHUCIa

TepmoauHaMu4yecKas o o o

cHeTeMa YacTHIl U MOXET OOMEHHUBATHCS C OKpYXkKalollei cpenoil sHeprueit u

BEIIECTBOM

Tepmoaunamuueckue | Temmeparypa (7), naBiaeHue (p), o0bEM (V)

napamMeTpsl

— 3TO COCTOSIHUE CHCTEMBI, IPU KOTOPOM TeMIlepaTypa He U3MEHSET-
TepmoanHamuyeckoe | ¢ co BpeMeHEM B JI000H yacTu cucteMbl. JlaBieHue u 00bEM ToXke

paBHOBecHe HE M3MEHSIOTCS, HO MOTYT OBITh Pa3IMYHBIMU B Pa3HbIX YacCTSIX CH-
CTEMBI

‘ CIIOCOBbI U3BMEHEHUSI BHYTPEHHEW YHEPT UM

‘ coBeplLIeHue padoThI Tenji000MeH

TCIUIONPOBOAHOCTH l KOHBCKIHUA

U3IIydeHne




TEIIJIONPOBOJAHOCTbH

KOHBEKIHS

N3JITYYEHHUE

— 3TO BHI TeIooOMeHa,
IIpd KOTOPOM BHYTPEHHSISA
sHeprus mnepenaércs oT 0o-
Jiee HarpeThIX YacTeu Tena K
MEHEE HarpeTbIM 4acTsIM

— 3TO BUJ TEILUI000-
MEHa, MPU KOTOPOM
SHEprus nepenaaéres
CTPYSIMHU KUJKOCTH
WJIY Ta3a

— 3TO BUA TEILIO00-
MEHa, TPH KOTOPOM
SHeprus Tnepenaércs
OT OJHOro Tela K
JIPYyTrOMY C IMOMOIIIBIO

OJICKTPOMArHuTHBIX
BOJIH
—OT MOJIEKYJIbI K MOJIEKYJE | —TEIible MMOTOKHU | —3JICKTPOMAarHUTHas
Mexanu3zm B pe3yJibTaTe MX TEIJIOBOTO | KUAKOCTH WU Ta3a | BOJIHA
nepeaavumn JOBMOKCHUSA WU BSaI/IMOI[efI- IIOOAHUMAKTCA
JHEpPruu CTBUS BBEpPX, a XOJOJHBIC
ONYCKAIOTCS BHU3
—B OCHOBHOM TBEPJIBIC TeNa, | —KUAKOCTU U Ta3bl | —It000€E BEIIECTBO
Cpe)la MCHBIIIC B KUAKOCTAX U TI'a-
3ax
IIepenoc HET na HET

BellecTBa




TEIIJIOBBIE SIBJIEHUSA

—  HarpeBaHme

OXJIAKACHHUE

KHIIeHHe
(mapooGpa3soBanue)

cropanue

IJIaBJICHHUE

KOHJACHCaIus

KPHUCTAJIN3AIMSA |
(3aTBepaeBaHue) |

— 3TO mpouecc
YBEIUYEHUS
TeMIeparypsl

71=300K

- =

— 9TO Mpouece
YMEHBIICHHS
TEMIIEpaTypbl

— 3TO TpeBpalICHNE
JKUJIKOCTHU B TIap

— 3TO MPOLIECC TOPEHUS
B IIPUCYTCTBUH
KHCII0poza

— 3TO MpPEBpALLECHUE
TBEPJIOTO TEJIA B
KU IKOCTH

— 9TO IPECBpPALICHUC
nmapa B )XUAKOCTb

— 3TO TpoLece
o0Opa3oBaHwms TBEPAOTO
KPUCTAJUTMIECKOTO
TeJa U3 Ta30B U
SJKHOKOCTEN




IIpeBpaluieHns razoB, :KUAKOCTEH U TBEPABIX TeJl

KPHUCTAJIJIM3AllH

IJIABJICHUE

_ TBEépI0E TEJI0

I'paduxk nnaBieHus 1 OTBEpAEBAHUS BObI

t, l\C ‘k

401

20,

AB — narpeBanue snpaa (T T)
BC — nnasnenue npna (T = const)
CD — narpesanue Bojbl (T T)

Y

DE — oxnaxaenue Bosl (T 1)
EF — otBepneBanue Bonsl (T = const)
FG — oxnaxaenue apaa (T 1)

B teuenue Bcero BPCMCHHU IUIABJICHUA U KPUCTAJUIU3al[UA
aTypa BCIICCTBA HC UBMCHACTCA

TEMIIC

KosnuecTBo TemioTbl, KOTOpoe
HA/10 COOOUIUTH Teuy AJs Mo-

Q = cmAT,

Q (JIx) | TAec—ynenbHas TEII0EMKOCTD BEILIECTBA;1M —
BbILLIEHUS TeMIiepaTypbl Ha AT Macca BeIleCcTBa
KosmnuecTBo TemioTsbl, KOTOpOe Q = Am,
HA/10 COOOUIUTH TeJIy JJIsl TOrO, rJic A — yAelbHAas TEIUIOTa IUIABJICHHS BeIlle-
YTOObI PACILUIABUTDH €0 NpH Q (%) | cpa
NMOCTOSIHHOM TeMIlepaType
KosmmuecTBo TEm10Tbl, KOTOpPOE Q =Lm,
HA/10 COOOUIUTH TeJIy AJIsl TOrO, rae L — ynenpHas TEIioTa mapooOpa3oBaHHS
4TOOBI PEBPATUTH B ap M KI Q (Jx) | uaxoctu
JKMIKOCTH NPH MOCTOSTHHOM
TeMnepaTtype
KosnuecTBo TemioTbl, KOTOpoe Q = gqm,
Bbl/IeJIsieTCs MPHU MOJHOM r7ie q — yAeJbHAs TETUIOTa CTOPaHUs TOTUIUBA
CropaHuu M KI TBEPAOTo UJIH Q (k)

JKHIKOI'0o TOIJINBA




YpaBHeHHe TeNJI0OBOro dajaHca

KonuyecTBO TEmIOTHI, KOTOPOE OTHAIOT «rOpsiuMe» Tena,
PaBHO KOJIMYECTBY TEIJIOTHI, KOTOPOE MOJY4YaloT «XOJOJI-
HbIE» Tena:

QOT,E[ = QHOJIy‘l'
rae Qor; — KOJIUYECTBO TEIUIOTHI, KOTOPOE OTHAKOT «IOps-
que» TeNa; Qponyy — KOJIMYECTBO TEIUIOTHI, KOTOPOE IOy~
YalOT «XOJIOJIHBIe» Tella

_ 3 Nm 3m 3
BuyTpennss dHeprus U U=EN==kT A 2 e 2 BT
H1€eaJIbHOI0 0THOATOMHOI'0 (TTx) 2 M 2M 2
rasa
i
BuyTpeHnsist JHeprus U U= 2 vRT,

HACAJTIBHOI'O ra3a

(JIx) | rme i — 4ucio cTeneHei cBOOOABI MOJEKYJIIbI He-
aJIBHOTO Ta3a

YucJo cTreneHeii cBo00abI

— 9TO YHUCJIO HE3aBUCUMBIX JBIKEHUM, B KOTOPHIX
MOXET Y4aCTBOBATh MOJIEKYJIA.

i JIJ1st 0THOATOMHOM MOJIEKYJIBI 1=3,

JUIS IByXaTOMHOW MOJIEKYJIBI 1=5,

JUTsl TpEXATOMHOM MOJIEKYJIBI 1=6

H3meHeHne BHyTpeHHe AU _ L B _ L
3HEPIrHH H1eaTbHOI0 ra3a (x) AU=U, = U = 2 WR(T, -Ty) = 2 vRAT
AA = pAV,
Pagora, KOTOpyIO EOBEPIAcT Ad rae p — nasnenue raza; AV =V, — V, — u3meHnenue
HJeajbHbIN ra3 (Jx)

00BéMa




HepBoe HavYaJ10 TCpMOAMHAMHUKH

N3meHeHne BHYTpPEHHEW OHEPTUU CHCTEMBI
pu nepexojie €€ U3 OJJHOr0 COCTOSIHUS B JpY-
roe paBHO CyMMe pabOThl BHEUTHUX CHIJI U KO-
JMYECTBA TEIUIOTHI, IEPEJAHHOTO CUCTEME

AU =A"+ 0,

AU = —-A+0Q,
rae A" — paboTa, coBepII€HHas HaJl CUCTEMOI;
A — paboTa cucTembl

IlepBoe HAYa10 TEPMOAMHAMHUKH [IJIsl H30NPOLIECCOB

M30TEPMHUYECKHAN AU = 0
porecc ,
T = const S i
A N
( U30XOPHBIIA ) ( AV =0
porecc N A=0=>
V = const . Q =AU
AU =A"+Q . " _
' 1300apHbIH d
mporuecc — Q=AU + pAV
p = const
A5 .
anua0aTHBIN f 3
AU = —-A
porecc ——
— AU = A’
Q=0




BTopoe HavYaJjJa0 TepMOANMHAMHUKH

1) HCBO3MOXHaA CaMOIIPpOU3BOJIbHAA TIEpcaada AQ

TCIJIOTHI OT XOJIOAHOI'O TEJIa K Ooitee HarpeTomy Tc-

1y,

AS = —,
- T

rae S — sHTponus cuctemsl; AQ — nepe-

2) HUKAaKOW JIBUraTeslb HE MOXKET MpeoOpa3oBbl- | JAHHOE KOIMYECTBO TEIUIOTHI; T — TEM-
BaTh TEIUIOTY B paboTy €O CTONpOLIEHTHOW 3(ddek- | meparypa Tena

TUBHOCTHIO;
3) B 3aMKHYTOW CHUCTEME 3HTPONHs yObIBaTh HE
MOXKET
JHTpONuUs | S (Ax/K) | — 3TO Mepa OecropsiIKa CUCTEMBI

TensoBoii ABUraTelbL

TenoBoi ABUTaTEIbL

— JTO YCTPOHCTBO, B KOTOPOM BHYTPEHHS1 OJHEPrUs TOIUIMBA
IPEeBpaIlacTCs B MEXaHUUECKYIO paboTy

Cxema ycTpoiicTBa
TEMJIOBOT0 IBUTaTeJIsI

Harpeparelib

o,
padouee - I0J1e3HASA
padoTa 4
0.

X0JI0AMIbHUK

KII I TensioBoro
ABUTATEJISA

Omnpenenser 3pPeKTUBHOCTh pabOTHI TEIUIOBOTO JIBUTATE-
TSl

KIIJI — 5T0 oTHOIIEHHE MOJE3HON PabOThI AK KOJIHYe-
N (%) CTBY TCMJIOTHI, KOTOPOE TEJIO IMOJIYy4YacT OT HarpeBaTeld

O
A _01—-0Q
=—=—-100%
"o, "o
Coctout u3 AByx u3orepM (4B u CD) u aByx aauabat (BC u DA).
LT
n= T1 i
rae T, u T, — reMmneparypa HarpeBaress U XOJI0AUIbHUKA.
PaA
Iuxa Kapuo A lQ’




TpeTLe HavYaJ10 TEPMOIUHAMUKHA

OHTpONUs CTPEMUTCS K HYJIO MPH JTIOOBIX 00paTUMBIX U30TEPMHUUYECKHX IpOIeccax, KOTOphIE
COBEPILAIOTCS MEXKIY ABYMSI PABHOBECHBIMH COCTOSHHUSIMH TP TeMIIEpaTypax, OJH3KuX K abco-
moTHOMY HyJt0 (AS—0 npu 7—0)

CrencTBue: aOCOMIOTHBIM HYJIb TEMIIEPATYP HEIOCTHKUM




