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*/I3yunTb 3aKOH COXPaHEHUS SHEPTUN,
PACMpOCTPAHEHHbIN HA TEMIOBbIE ABNEHUS —
NepBbI 3aKOH TEPMOANHAMUKM.

*PaccMoTpeTh M3onpoLecchl B ra3ax C
SHEPreTUYEeCcKon TOUYKU 3PEHNS, MPUMEHEHUB K
HUM NEPBbIN 3aKOH TEPMOANHAMUKM.

«JlaTb NoHATME aanabaTnyeckoro npouecca.




[loBTOpEHME

N

> ®poHTAa/IbHbIU OMPOC

1. [latb onpeaeneHne BHYTPEHHEW 3HEeprum.

2.YTO Ha3bIBaKOT KOJINYECTBOM TEN/10TbI?

3 .UYTo Ha3bIBalOT BEYHbIM AABUraTesIeM
nepsoro poaa ?




[naH ypoka m
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 Copep>xaHue 1-0ro saKkoHa TEPMOANHAMUKN

* NIpyuMeHeHue 1-0ro 3aKkoHa TepMOANHAMMUKM |
n3onpoueccaM B rasax

AanabaTnyecKknmn npoLecc

*Heo6paTMMOCTb NPOLIECCOB B Npupoae




O6MeH 3Hepruen Mexxay TeEpMOAMHaMUYECKOU CUCTEMOU U
OKDY>KaloLUMMM Tes1aMu B pe3y/ibTaTe TerioobMeHa n
coBepLUaeMou

paborel

OKpyXaIOLHE TENA

AU

CHcTeMa

Q>0




[MepBbik 3aKOH TEPMOANHAMUKM

N

N3MmeHeHue A U BHYTpeHHEeHN 3Heprum
CUCTEMbI NpuU nepexoae ee U3 oAHOro

COCTOSIHUS B ApYyroe paBHO CyMMe
pa6oTbl A BHELWHUX CUJ1 U KOJIMYECTBa

Tennotbl Q, nepeaaHHOro cucreme

AU=Q+A




Bropas 3annck
MepBOro 3aKOHa

“TepMoANHaMUKH

Q=AU+ A’

KonunuyecrBo Ten10Tbl, NOJIy4EeHHOe
CUCTEMOM, UAET HA U3MEHEHMUe ee
BHYTPEHHEN 3HEeprum U Ha coBeplueHue
cUCTeMoM paboTbl Ha4 BHELWHMMU TeNlaMM.
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lMpuMeHnM nepBbiv 3aKOH
TEPMOANHAMNKNA K U30MpoLjeccaM B

B nsoxopHom npouecce ( V = const)
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lMepBbiY 3aKOH TEPMOANHAMUKN
/151 N30XOPHOIro npouecca

Q=AU=U(T,)-U(T)

3aecb U (T1) n U (T2) — BHYTpEeHHUE 3Heprum
rasa B Ha4asibHOM U KOHEYHOM COCTOSIHUSAX.




lMpuMmeHnM nepBbi 3aKOH
TEPMOAMNHAMNKNA K U30MpoLjeccaM B

I .
B nzo6apHom npouecce (p = const)
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Pabora, coBeplLuaeMasi ra3oM,
~ BblpaXaeTcs COOTHOLUEHNEM

p-AaB/ieHue

V1,V2- 06beM B Ha4a/IbHOM U KOHEYHOM
COCTOSIHUSIX COOTBETCTBEHHO

A=p(V,-V )=pAV




| IDUMEHUM EPBbLIN 3aKOH
TEPMOANHAMUKHN K U30rpoLecCaM B

rasax.
NMepBbik 3aKOH TEpMOAMHAMMUKU ANS
n306apHOro npouecca .

Q=U(T,)-U(T)+p(V,-V,
)= AU + p AV



| IDUMEHNM I1EPBbIA 3aKOH
TEPMOAMHAMUKN K U30IMpoLieccaM B

rasax.

B nsorepmunyeckom npouecce (T=const) cnegoBatesnibHO,
He U3MeHseTCca U BHYTpeHHAA 3Heprusa rasa, A U = 0.
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[MepBbin 3aKOH TePMOANHAMUNKN A1
M30TEPMUUYECKOro npoLecca
Bblpa)aeTcs COOTHOLUEHUEM

Q=A

KonunuecrtBo Teniotbl Q, NnoNly4yeHHOU ra3omM B
npouecce n30TepMUYECKOro paclLUMpeHms,
npeBpaLlyaercs B paboTy Haa BHELWHUMHU TeNTaMM.




Aanabarnyecknu rpouecc

4 p xlla
SO0

s00

aoo \
200 \
200

100 _——

g

10 20 =20 0

£

2 =121 kla T =362 K
¥ = 23,0 am~

AU = -14 Ix

Mopaesnb.

AamnabaTnueckum npotLecc




B apnabaTnyeckomM npotuecce
Q= 0; noaToMy nepBbi¥i 3aKOH

TEPMOANHaMUKHA NDUHNMaET BUA

A =-AU

ra3 cosepuwiaert paboty 3a cuet yé6bisin ero
BHYTPEHHEN SHeprum.




CeMeucTBa M30TEPM (KPaCHbIE

KpuBble) U aguabar (cuHue

'KpUBbIE€) ugeasibHoro rasa
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(A > 0) (AU < 0)




PaboTa rasa B agpnabaTnyeckom

npouecce POCTO BbipaXKaeTcs Yepes
Temnepatypbl T1u T 2
Ha4yaJslbHOro U KOHe4YHoro
COCTOSIHUM

A=C, (T,-T,)




PaclumpeHnune rasa B nycroty
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B 3ToM npouyecce Q = 0, T.K. HeT TersiIoobmMeHa C
OoKpyxamowmmm tenamm, n A = 0, T.K. 060510uKka
HeaedopMupyemMma.

N3 nepBoOro 3akoHa rTepMmoanHaMuku cneayet: AU =0,
T. €. BHYTPEHHSNAS 3Heprus rasa ocrasiaCb Heu3MeHHOM.



3aKkperiyieHne U3y4YeHHoro.

A
Y

L/

Ucnonb3ya ypaBHEeHMe NepBoro 3aKkoHa
TepMOoAMHAMMUKM, 3anuwuMTe (bopMyny Ana pacyerta
BHYTPEHHEM 3Heprum B Ka)XAOM cJiyyae.

puc.3

OTBeTbl:

AU=A+Q AU=Q-A’ AU=Q




3aKkperiyieHne U3y4YeHHoro.

Bbi6bepuTe npaBuU/1IbHbIM BapuaHT OTBETaA.

Ba

MaHTbl OTBETOB

3apaHue

1

2

3

4

1l.Kakue napamMeTpbl USMEHSAIOTCA Npu
nporeKkaHuu

n3obapHoro M30T ePMHNYEeCKOro

npouecca B JaHHOM Macce rase

V,T

PV, T

PV, T,m

2.AU =Q H+A,
YRERASKINMPUEAS YA npun
nporekaHum

M30XOPHOro agnabar Horo

npouecca npouecca

A

Q

AU

pAU

3/2RT

N306apHbIn-
M3MEHSAIOTCS

napameTpbl  V,T

U3MEHSAIOTCH
napameTpsbl p,vV

OTBeThl.

N3oTepMnuecKmnm-

N3oxopHbin - A=0

ApnabaTtHbin -Q=0
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