OPYINi

3AKOH
TEPMOOWHAMIKWU

§ 13.1. O6opoTHi i HeoGopoTHI Mpouecu

O00pOoTHHM HA3MBAETHCH TEPMOJAUHAMIYHHUIA Npouec, A1 AKOr0 MOKJINBUH 000pOT-
HHUI mepexin i3 KiHIEeBOro cCTaHy B MOYATKOBHUH Yepe3 Ti K MPOMiKHI cTaHu, 110 i B mps-
MoMmy mnpoueci, 6e3 0yab-sIKHX 0CTATOYHUX 3MiH B 0TOYYIOUOMY CepeT0BHUIILLi.

106 nporec OyB 060POTHUM, TEPMOAWHAMIYHA CUCTEMa B KOXKHHII MOMEHT 4acy MOBHH-
Ha 3HAXOJMTHCS B TepMOauHamiuHii piBHOBa3i (§ 12.1). Tomy 060pOTHI HpOLECH TIOBUHHI PO-
TikaTH gyxe noBinbHO. OfHAK, Il He O3Ha4ae, MO Oymb-sSKUH MOBUIHHUI Mporiec € 060poT-
HuM. Hampuknan, mmactuyara nedopmMaltis TBEpAOTO Tilla MOXKE MPOXOANUTH IyKe TOBITIBHO 1
pa3oM 3 TUM Iieif Tporec He € 060poTHUM. PiBHOBaXHI (a 3HAYUTH 0OOPOTHI) MPOECH MOKHA
300paxartu rpadigno. Lle mosicHIOeThCs THM, IO PIBHOBAXKHI ITPOLIECH ONMHMCYIOTHCS BiATIOBI-
HUM pPIBHSHHSIM CTaHy, TOOTO /IS HMX MOKHA 3amucaTé (YHKIIOHAJIBbHY 3aJIeXHICTH MIXK
napamerpamu P, V, T, a Oynp-aKy QyHKIiOHATbHY 3aJISKHICTE MOXKHA 300pa3uTH rpadidHo.
Ha puc. 13.1 306paxeno rpadik (PV — miarpamy) AesKOro Ipolecy Hepexomy i3 CTaHy

P,V, B ctan P,V,. Temneparypa B KOXXHOMY IIPOIIECi BU3-
Hava€eThCsl PIBHAHHAM cTaHy. Konm mporiec npoTikae B 00ep-
P,V HEHOMY HalpsIMKY, TO BiH IPOXOAWTH IO TOMY X LIIIXY Ha
PV — niarpami.
OO0pOTHUMH TIPOLIECAMU € BCl MEXaHIUHI pyXH, IO
BinOyBatoThCs 6€3 TepTs, ad0 eTeKTpOMarHiTHI 0e3 enek-
TpraHOro omnopy. IIpuknagoM 060pOTHOTO HpolEecy Mo-
JKyTb OyTH He3aTyXarodi KOIMBaHHS MaTepianbHOI TOUKH,
IiIBIIICHOI HA a0COIOTHO MPY)KHIHM NPYXKUHI y BaKyyMI.
Heo0opoTHuii npouec — 1e npouec, sSIK1ii He MOKHa
PyVy  peanizyBati B oGepHeHOMY HampsaMKy Ge3 BimoBimHMX
3MiH 200 B caMiii cucTeMi, a00 B OTOUYIOUMX CHCTEMY Ti-
nax. He piBHOBa)kHMIT Tporiec 3aBXau € HeoOopoTHUM. [ o-
JIOBHOIO O3HAKOIO HEOOOPOTHOCTI MPOLECY € KOMIICHCALIis
3a riepeOir mporiecy B o0epHeHOMY HanpsiMKy. 11ix KoMIieHcaniero Tpeba po3yMiTH 3MiHy CTaHy po-
6odoro Tiia abo SKOrock TPETHOTO Tijla, 3aJydeHOro 0 Tporecy. Bci peanbHi nporecn — He000-
POTHI, OCKLJIbKM BOHH CYIIPOBOUKYIOTBCS TEPTAM 1 CHIaLtiero eHeprii.” HeoGopoTHIM €, HanpHK-
naz, Oyab-SKHH MEXaHIYHHI Tpolec, B SIKOMY BUHUKA€E TEPTs, B PE3YIbTAaTi YOr0 YTBOPIOETHCS
TeruIo, Oy/b-sIKe ONTHYHE, EIEKTPHYHE, CICKTPOMArHiTHE SIBUILE, B IKOMY BHIUIETHCS Teruio. He-
000POTHUMY TIPOIIECaMH € AUQY3isl, BUTAPOBYBAHHS, TCIUTONPOBIIHICTD, PO3IIMPEHHS i CTUCHCHHS
Ta3iB, XiMiYHI IPOIECH, TOOTO, KOKHHI TIPOLIEC, TIOB SI3aHMI 3 BUALUICHHIM a00 TTOTTMHAHHSM TeTlIa.

v
Puc. 13.1

* Jlucunarnis eHeprii — MEpEXii YaCTHHY EHEPTil BIOPSAKOBAHOTO TIPOLIECY B €HEPTilO HEBIIO-
PSIKOBAHOT'O MPOIIECY 1, B KIHIIEBOMY PaxyHKY, B TEILIOTY.
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13. Jlpyeuii 3axon mepmoounamixu

OTxe, crpororo oOOpPOTHOTO IpoLecy B NMPHUPOAI HeMae. IneanmbHi 000pOTHI IpoLecH €
a0CTpaKIi€lo 1 B YUCTOMY BUIIISAI B MPUPOJI BOHH HE peanizyloThes. OmHaK, po3risa o0opoT-
HHX TPOIECIB BiJlirpae BXINBY POJIb B TEPMOANHAMII, OCKIJIBKY BEJINKA KUTBKICTh MPOLECIB Y
MPUPOAI 1 TEXHIL € MPaKTUYHO Maibke 06opoTHi. KpiM TOro, 060poTHI mpomuecu € eKOHOMIYHi-
[IMMH, i BOHH MTPU3BOIATE 0 MAKCUMAIIBHOTO 3HaueHHs Koedimienta kopucuoi il (KKII) mis
TeryIoBUX MamuH. OOOPOTHI MPOIECH MOYKHA MOJICIIFOBATH 3 BUCOKOIO TOUHICTIO i MAafOTh BENH-
Ke 3HaueHHs JuIs Teopii. BuB4aroun 1j npouecy, MoXkHa BKasyBaTH nurix migsunieHas KK/ pe-
TPHHX TEIUIOBUX MAIIHH.

§ 13.2. Kos1oBi mpouecu (uxin)

BaxiBe TeopeTryHe 3HAUCHHS B TEPMOIMHAMIII Ma€ PO3IIIST KOJOBUX (3aMKHYTHX) IIPOILIE-
ciB — nuKotiB. IlMKI0M Ha3MBaIOTh TEPMOAWHAMIUHUI MPOLIEC, TIPX SIKOMY BCl TEpPMOAMHAMIYHI T1a-
paMeTpH ITOBEPTAIOTHCS 0 CBOIX MOYATKOBHX 3HAUEHB, TOOTO CHCTEMa MOBEPTAETHCS B ITOYATKO-
BHi1 CTaH. SIKIIO TepPMOIMHAMIYHKI CTaH BU3HAYAETHCS ABOMA MapaMeTpamMu (HAlpUKIIA/, THCKOM
P i06’emom V), KOIOBHIA mPoIiec 300paKyeThCsl Y BUTII 3aMKHYTOI KPUBOI (IMKITY) HA TUTOIIHHI
B KkoopguHatax P—V (puc. 13.2). Ilukn MOXHA MPOMTH SIK 3@ TOIMHHUKOBOIO, TaK 1 MPOTH
TOIMHHUKOBOI CTpUIKK. ToMy B HEOOXiTHHMX BHUIMAJKaX MOTPIOHO BKA3yBaTH HAIPSIMOK IUKITY
CTpLJIKaMu.

3 MpaKTUYHOI TOYKM 30py LUKIM I[IHHI THM, III0 B PE3YNbTaTI 3IIMCHEHHS 1X peaizyeTbes
MpolLec IEPETBOPEHHS TEIJIOTH B poOOTY, TOOTO BOHHM € OCHOBOIO POOOTH TEIUIOBHX MAIIWH.
Hexaii rukin mounnaeTses i3 crany 1(puc. 13.2) i GymemMo pyxatucst B3[I0BXK JIiHIN [UKITY 38 T0-
P JIMHHUKOBOIO CTPiIKOI0. PoO0Ta mpH 11bOMY JTOPIBHIOE

2 )

A= j PdV + j PdV. (13.1)

) 2

Mepruwuii interpan B (13.1) gopiBHioe poboTi, sika BU-
KOHYETBCS TIPH TIPOLIEC ITEPEX0Ty CUCTEMH i3 cTaHy 1 B
cran 2. L{g poboTa uncenbHO JOPIBHIOE IIIONI MiX KpH-
BOIO Ly, Biccro V i Bigpizkamu 1 V; i 2 V,. [pyruit iHrer-
pait nopiBHIOE POOOTi, SIKY HEOOX1THO BUKOHATH HAJI CHC-
TeMOI0, 11100 ii MOBEepHYTH y Buxinuuii cran (ctan 1) mo

i v, |V kpuBiit Lp. Il pobora mae Bix’emue 3uauenss (dV <0) i
Puc. 13.2 3a a0COJIIOTHUM 3HAUEHHSM JIOPIBHIOE ILIOMI ITi ]l KPUBOIO
Ly, Biccro Vi Bigpizkamu 1 V12 V.

3acrocyemo 110 MKy meplimii 3akoH TepmoanHamika (0Q = dU + PdV), are npoinrerpye-

MO #oro 1o po3risgyBaHoMy ukity. Tomi

§8Q= §du +§Pdv. (13.2)

3Hax § 03HAYae, 10 iHTerpas 6epeThes M0 3aMKHYTOMY KOHTYpPY (KpuBiii). OcKinbku BHYTpi-

IIHSI CHEPrist CHCTEMH IPH [IOBEPHEHHI ii y BuXiquui ctan (cTaH 1) He 3MiHIOETBCS
fdu=u,-U;=0, (13.3)
To piBrstaas (13.2) Habyjie TaKOro BULISILY:
§5Q = §Pdv = A (13.4)

OcranHii BHUpa3 CBiﬂ‘fIPITI), o0 BCA p060Ta, BHUKOHaHa 3a IIMKII, 3ﬂiﬁCHIO€TI>CH 3a paxyHOK
KIJIBKOCTIL TCIUIOTH, SKa IMOCTYIIWJIA B CUCTCMY. HH TCILIOTA B O,HHiﬁ YaCTHHI HUKITY IOCTyIIa€ B
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8§ 13.2 Konosi npoyecu (yuxnu)

CHCTEMY, a B IpYriil — BUXoauTh i3 Hel. [Ipu 00xoxi MKy 32 TOANHHUKOBOIO CTPIIKOIO (IO
mwsixy 1Ly 2 L,1) cucrema cama Bukonye pobory (poGora momarHa). SIkmio 3ailficHioBaTH
[UKJI IPOTH TOAMHHUKOBOI crpinku (mo muixy 1 L, 2 Ly 1), To poGora Gyne Tiero x 3a abeo-
JIIOTHUM 3HAYCHHSIM, aJie Bil’eMHOI0. B 1boMy Bumnajxy cucrtemMa cama He BUKOHY€E po0OTH, a
po00Ta BUKOHYEThCSI Haj cucTeMo10. CrcteMa IIepeTBOPIOE POOOTY B TEILIOTY.

TepMoaHAMIYHY CHCTEMY, sIKa 3MIHCHIOE IIMKITIYHI TPOIEC, OOMIHIOIOUHCH SHEPTIEIO 3 1HIIM-
MH CUCTEMaMH, Ha3UBalOTh POOOYMM TijioM. HacTo poGourM TiIOM € Ta3ornoaiOHa peuoBHHA.

[ToBTOpIOI0YM IIMKI HEOOMEXKEHY KiJIbKIiCTh pa3, MOXKHA OJICPXKATH 32 PaXyHOK TEIUIOTH, SIKY
oTpuMye poOodYe TiJO 330BHI, IEBHY poOoTy. Skmio poboue Tino 3iicHIOE TomaTHY poOoTY,
TOOTO, KOJIM YaCTHHA MiABEJCHOI TEIUIOTH NEPETBOPIOETHCS B POOOTY, a iHIIA NEepeaaeThes Xo-
JIOMWIFHYKY, TO MK Ha3WBalOTh MpsiMuM. [Iporiec rpy koMY 31iHCHIOETHCS 3a TOIMHHUKOBOFO
crputkoro. [IpsAMuil IMKIT € OUKT TeMJIOBOI MAIMHHU, B HhOMY po0OTa pO3IIMPEHHS € OLTbIIA 3a
po0OTY CTHCKY.

3ayBa)XMMO, III0 MPH IUKIIYHOMY HPOIECi ra3 CroYaTKy pO3IIMPIOETHCS Bif 00’ eMy Vi 110
00’emy V,, a moTiM 3HOBY CTHUCKA€eThCs 10 06°emy Vq (puc. 13.2). Hukn Oyme npsSMuM, sSKIIO
MIPY PO3MIMPEHH] THUCK BHIIMH, HIX NMPU CTUCKY. /I IIbOTO HEOOXiHO B MEPIIOMY BHITAAKY
HaJIaTh ra3y MeBHY KUIBKICTh TEIIo-
HaniBHI/IK TH, a B APYroMYy, TiepeaTH i 30BHIIII-
HbOMY CEpEIOBHIILY.

Omxe, cuctema, sika BUKOHYE IIH-
KITIYHUH TIpoLec, IO 3/IiHCHIOETHCS
3a TOAMHHHUKOBOIO CTPiIKO0 (pHC.
13.2), npezcrasiisie o000 CXEMY pO-
l'as PobGora 60T OYIb-AKOI TEIIIOBOI MAIUHH,

sIKa TIEPETBOPIOE TEIJIOTY B POOOTY
A= Ql_ |Q2| (puc. 13.3). Ynm Ginmblua KUTBKICTH
TEIDIOTH, IO TIOCTYTIAE B/l HATPiBHU-
Ka, TIEPETBOPIOETHCSI B pOOOTY, THM

X 6inpm eexTnBHAa MammHa. Edek-
S THBHICTh MAIIMHH XapaKTePU3yEThCS
KoeiIlieHTOM KOPHCHOI Jii #, SIKHiA
BU3HAYAETHCA BiOHOIIEHHSIM BUKO-
Puc. 13.3 HaHOI MAIIMHOI poOOTH A 3a OIUH
LUK JI0 KiTBKOCTI TerioTy Qp, OTPUMaHOI MAIIUHOKO BiJl TEPMOCTATA:
A
n=—. (13.5)
Q
3riHO MepuIOro 3aKOHY TEPMOIUHAMIKH JUIS [IEPIIOl YaCTUHH UKy (puc. 13.2)
Q=U,~ U +A, (13.6)
JUIs ApYroi
OCKIiJIbKY ITOBHA EHEPTis 30epira€Thes, TO, JOAAI0YN OCTaHHI BUPA3H, MAEMO:
A=A+A=Q - Q,. (13.8)
Toni
X =% 4 Q) (13.9)
Q Q
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13. Jlpyeuii 3axon mepmoounamixu

I3 (13.9) BuaHO, 1110 KOSPIli€HT KOPUCHOI il TEIIOBOI MAIIMHU TUM BHIIHNA, YUM MEH-
mioro Oyne Termiota Q,, TOOTO Ta TEIIoTa, KA BiITAETHCS CHCTEMOIO 30BHINTHBOMY CEPEIOBH-
ury. OnHaK, JOCBiJ ITOKA3aB, 0 3MEHIIUTH BEMYMHY Q, 10 HyJIS HE MOXJIMBO, TOMY KOCQIIli€HT
KOPHCHOT il TETUIOBOI MAIIMHH 3aBKId MEHIIH# 32 omuHuIo (1 <1).

SIKIo po3nIITHYTH 00EpHEHNH IIMKIT — IIWKIT, KOJIK MPOIIEC 3/ CHIOETHCS IPOTH T'OJIMHHUKOBOL
crpiku (puc. 13.4), T0o 3MiHIOIOTHCS Ha TIPOTHJICHKHI HAIPSMKH BCIX MPOLIECIB Ta 3HAKH KUTBKOCTI

P .
HarpiBauk
1
) L,
I| Q1
|
': T
l A= Q,—1Qy
I 2
: ! > Q
Vi V2, VvV
XOJIOTUIBHUK
Puc. 13.4 Puc. 13.5

TEIUIOTH i POOOTH. MU OTPHMAEMO CXeMy Jiii XOJOMMIBHOI MAIIIMHH, SIKa CIIOKHUBAE pOOOTY, aie
3aTe MEePEeBOUTH TEIUIOTY Bijl MEHII HATPIiTOrO TiNia 1o Ginbii Harpitoro (Q; < 0) (puc. 13.5).

§ 13.3. Huxa Kapuo

Iporec nepeTBOpeHHs TEIUIOTH B MEXaHIYHY HEprilo JOKJIaJHO BHBYAB Ha Mo4yaTky XIX cT.
bpaniy3pkuit ¢isuk i imkerep Cani Kapro (1796 — 1832). Bin, BUB4arOuM OCHOBH TEPMOIMHAMI-
KH, BUHAUIIOB (TCOPETHYHO) i/Ieai30BaHMi TUII IBUT'YHA, SIKHI 3apa3 Ha3uBarOTh uKJIoM Kapmo.
Huxor KapHO — 11e UK i1eambHOi TeIIOBOT MAITHH, B SIKiH BiJICYTHI BTPaTH HA TEILUIONPOBi-
HICTB, TEIUTOBE BUIIPOMIHIOBAaHHS, TepTs Tomo. Llukn KapHo KpiM MpakTHYHO TEIIOTEXHIYHO-
TO 3HAYCHHS Ma€ BAXKIMBE TEOPETWYHE 3HAYCHHsS. BiH NO3BONMB MOSCHUTH NMPHHOWM Aii Te-
IUTOBUX JIBUTYHIB Ta BHIC ICTOTHHH BKJIaJ B
OOTPYHTYBaHHS i OCMHCIICHHS IPYTOro 3aKo-
Bin narpisnuka HY TEPMOJMHAMIKH.

PosristHEMO oboporHwii 1k KapHo 3 ine-
ampauM TazoM. Ha puc. 13. 6 maBenena PV —
niarpama mporo mukiny. Lukn Kapho ckmana-
€THCH 13 IBOX 130T€pM TIpH Temneparypax 71 i
T, mixk cranamu 1—2 (i30oTepmiune po3iu-
penss) i 3 —4 (i3oTepMivHEI CTHCK), Ta JBOX
amiabar (6Q = 0) mix cranamu 2 — 3 (amiaba-
THe po3impeHnst) i 4 —1 (amiabarauii CTHCK).
| ITpu i30TepMiuHOMY PO3IIMPEHHI MPU TEMIIe-
i patypi 11 ra3y nepeaaerbcs KUIbKICTh TEILIO-
: i Q; (Qy > 0). Hdaini B mporueci amiabarHoro

\ \ V, V; V. posmmpeHHs Ha nUiXy 2 — 3 mepepada Te-

Puc. 13.6 wioTH (TemwtoobMiny) He BinbyBaerbest. Temire-

partypa razy npu bOMY 3MEHIIYETHCS 110 3Ha-

yeHHs 7». Ha HacTymHOMY TpeThOMy eTami UKy BiOyBaeThCs i30TEpMIYHHIA CTHCK ra3y Ha
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8 13.3 uxn Kapno

nusixy 3 —4, Tyr ra3 nepeOyBae B TEIUIOBOMY KOHTAakKTi 3 TEPMOCTATOM — XOJIOJMJIBHUKOM 3
temreparypoto T (T, < T3), sikomy BiH Bigmae kipkicts temwiotd Q, (Q, <0). Hakinenp, ra3
a/1iabaTHO CTHCKAETHCS HA AUIHII IMKITY 4 — 1, moBepTatourch 3HOBY y Buxiguuii cran 1. Temme-
patypa ra3y pH LbOMY ITi JBUIIYEThCSL.

Koeoitient xoprchoi i mkty KapHo, sk i 6y1b-KOro iHIIOro UKLy, 3a1aeTbest Bupasom (13.9):

no1-22 (13.10)
Q
Opnnak, HeBaXXKo mokazaty, mo KK/J mukiy KapHo 3anexuTsb nuiie BiJ aOCOMOTHUX TeM-
nepaTyp TepMocTaTa-HarpiBHUKa 7 i TepMOCTaTa-XoIO0AWIBHUKA T).
ITig gac i3orepmivnoro posmupennst (aisiaka 1 — 2 va puc. 13.6) ras, y BimnosigHocri 3
(12.5), Bukonye poboty

\Y

A, = vRT;In-2%, (13.11)
Vi

JIe vV — YHCII0 MOJIB 11€aIbHOTO a3y, SIKMi BUKOPHUCTOBYETHCS B SIKOCTI pobodoro Tina. Y Bifo-

BIITHOCTI 3 IIEpIIMM 3aKOHOM TEPMOIMHAMIKH TIpH i30TepMmiunomy mporeci (7= const) Temiora

MIOBHICTIO NIEPEXOIUTH B pOOOTY, 110 BUKOHYETHCS Ta30M. ToMy

2 13.12
v, ( )

Amarnoriudo 1pu i3otepmiuHoMy ctucKy (mimsaka 3 — 4 Ha puc. 13.6) KiIbKiCTh TEIUIoTH,
110 BiJIAETHCS Fa30M

V

Q, = A, =vRT,In2. (13.13)
V,

IMigcrasroun 3uavenns Qg i Q; i3 (13.12) i (13.13) B (13.10), orpumaemo:

vRT,In \\;—3

n=1- —\/4. (13.14)
vRT,In-2

V.

1

1106 3HaiiTi BigHOMIEHHS 00’€MiB B OCTaHHIM (OPMYIi, 3aNMIIEMO PiBHAHHS CTaHIB JUIs
BCIX JISTHOK IHAKITY:

PV, = P,V,, (i3orepmiuHe po3uinpeHHs),

PVJ = PyV], (aniaGathe posmmpenHs),

PV, = PV,, (i3oTepMmiuHmMii CTHCK),

P/ =PV), (aniaGarhuii cTuCK).
JlaJti mepeMHOKUMO I1i YOTHPH PiBHIHHS:

P Py P3Py ViV VoV =P P, P PV, V]V,
3BiIKM 3HAXO/IUMO, 110
V2}/ *lv4}/ -1 — V3}/ 71V1}/ -1 ,

1, 3HAYNTD,

183



13. Jlpyeuii 3axon mepmoounamixu

V.
Va Vs a6 inY2 —inte (13.15)
Vi 4 1 4
®opmyna (13.14) 3 Bpaxysaunsam (13.15) HaGyune Burisiny:
T
pe1-2 -1 L (13.16)

Q T,

Omxe, KK/ muxiry KapHo BH3HAaYa€eThCS TITHKU TEMIIEpaTypaMu TepMOCTaTa-HaTrpiBHUKA
(T1) i Tepmocrara-xomoamisauka. KK rukiry KapHo 3aBkau MeHIuit Bix ogunmi. J{is toro,
o6 KKJI nopiBHIOBaB ouHMII, HEOOXiaHO, 00 71 — o0, a0 7, — 0, mo He3AIHCHEHHO.

HarpiBauk Q,
PobGoue Tijo
(MammumHa
Kapno) NpUBiz
P Pobora A
Xon0aunbHUK Q2
Puc. 13.7

Ha puc. 13.7 naBeneno cxemy aii Mmanmun Kapro. KinpkicTs TeninoTn i podoTa nponopuiiiai
LIMPUHI CTPLIOK HAa PUCYHKY.

§ 13.4. Ipyruii 3aK0H TePMOAHHAMIKH

Knaysiyc Pyoonvgh (1822 — 1888) — nimeyvkuii ¢hizux-
meopemux, 0OUH i3 MEOPYI8 MePMOOUHAMIKY | KIiHemuy-
Hol meopii 2azie. Hapoouscs ¢ Kecauni (coocooni Kowa-
nin, Tonvwa). 3axinuue bepincokuii yrisepcumemn.

Cehopmymosae (1850 p.) opyeuti npunyun (3axon) mep-
moounamixu. Y 1865 p. zanpononyeas nose sadiciuse no-
HAMMS — NOHSINMS éHMPOMIL.

3naunuii exnao Knaysiyc snic 6 kinemuuny meopiro 2a-
316. Bin 66i6 nonamms ideanvroeo 2asy, 008XHCUHU BLTLHO-
20 npooiey MOIeKyIL.

Teopemuuno obtpynmysag saxon /icoyna-Jlenya, pos-
8UBAB [0€I0 MEPMOENEKMPUKU, PO3POOUS Meopilo nois-
pusayii Oienekmpuxis.

[Neprmii 3aK0H TEPMOAMHAMIKY € 3aKOHOM 30€pe>KeHHsI €HEpTii 1 MOXKe ONHCATH OyIIb-IKnil
mpotiec, B IKOMY Oepe ydacTs TemoTa. OqHaK, BiH HE IOKa3ye HANpsIMKY MPOTIKaHHS MPOIIECY.
Taxk, 3riTHO NepIIoro 3aKOHY TEPMOANHAMIKH TIPH TEIUIOOOMiHI OJTHAKOBO MOMKIIMBHH SIK CaMo-
BUTBHMH Mepexi TEIUIOTH BiJ OLIBII HArPITOro Tijla JO MEHII HArpiTOro, TaK i Mepexis TeroTH
BiJl MEHIII HArpiToro Tina 10 OuteIn Harpitoro. ToOTO mepmIvii 3aK0H TEPMOJMHAMIKH HE 3amepe-
Yye TPOTIKAHHS MPOLECy Mepefadi TEINIOTH B Oyab-sSKoMY HanpsiMKy. OJTHaK, i3 MOBCSKICHHOTO
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8 13.4 /Ipyeuil 3aKoH mepmoOuHamiKu

JIOCBIAY BiJIOMO, IO JAPYTHE Tpolec B MpHUpOHAl He peaipHuil. Skmo 6 mpyruii mpormec OyB
MOXTHBHIA, TO TiTbKHM 32 paxyHOK 1 % Tertoty, BiniGpaHoi Bix okeary, Mu orpumanu 6 ~ 107
JIx eHeprii, 110 Ha KiJbKa IOPSIKIB MEPEBUIYE PidHE CIIOXKMUBAHHS €NIEKTpOeHeprii B YKpaiHi.
3riJJHO JPYTOro 3aKOHY TEPMOAMHAMIKH TeMJIOTA MOKe NepeaBaTHCs JIMIIe B OTHOMY HANPSIM-
KY: BiJ OL1b1I HATPiTOrO TiJIa 70 MEHIII HATPIiTOrO.

[Meprmii 3aK0H TEPMOMHAMIKH 3ariepedye NoOyI0BY BIYHOTO JBUTYHA MEPILIOTrO POy, Ma-
HY, sSKa O mparoBana caMa 1mo codi, TOOTO 1301bOBAHO BiJl OTOUYIOYOTO CEPEIOBHUINA 1 Iepe-
JlaBaia eHepriro Ha3oBHi. [loi0Ha MaIMHA TOBMHHA O BOIIOITH OE3MEKHAM BHYTPIIITHIM JDKEpe-
JIOM €Heprii, o0 CyIepeynTh 3aKOHY 30epeXeHHs eHeprii. AJe mepimunii 3aK0H TepMOJUHAMIKH
HE 3arepedye MOXIIMBICTh MOOYOBH TaKOi MAIlIMHH, sIKa O BCIO TETJIOBY €HEPTil0 IIepETBOPIO-
Basia B poboty. [Ipn oMy 1o Mipi BUKOHaHHS poOOTH BifOyBajock OM IOCTYIIOBE OXOJIO/KE-
HHS JpKepena eHeprii. SIKmo 6 Taky MammHy BOajocsi CTBOPHUTH, TO ii O MOXKHa BUKOPHCTATH
JUTSL OTpUMaHHS MEXaHI9HOI €HepTii BiJ TEIUIOBOI €HEeprii OKeaHy, sSKa CKIaJae ~ 10% JIk. s
KiNBKICTh €Heprii 3HAYHO IEePEBHIIY€E CIIOKHBAHHS CHEPIii JIFOICTBOM 3a BCIO HOTO iCTOpI0.
Taka mammHa Oyna © piBHO3HaYHAa BIYHOMY OBHUTYHY, SKHH HAa3WBalOTh BiYHHUM ABHI'YHOM
Apyroro poay. JIpyruii 3aKoH TEpMOIMHAMIKH CTBEPDKYE, [0 HEMOKJIMBE MpsiMe MepeTBo-
pennst Temiotu B podory (puc. 13.8). Tlpu 3ilicHeHH] peatbHOro mpoIecy MepeTBOPEHHS Te-
IUIOTH B poOOTY B HHOMY ITOBMHHI OpaTh ydacTb TpHW TiNa: TEPMOCTaT-HArpiBHUK, poOode Tijo i
tepmoctat-xomomuibiuk (puc. 13.9). Ile o3Hauae, mio Taka MalHa MOXKE IEPETBOPIOBATH B

Tepmocrar-
HaTPiBHUK
Q
Tepmocrar -
HaTPiBHUK
A
Po6oue Tino Pobora
Q
. A Q,
PoGoue Ti10 Pobora
(ras)
Tepmocrat-
Puc. 13.8 XOJIOIUIIbHUK
Puc. 13.9

poboty nnmte dactuny temwiord (AQ =Q, —Q, ), sIKy TepMOCTaT-HATPIiBHUK Ieperac pobouoMy
TiITYy.

Ichye kinpka GopMyITIOBaHb APYroro 3aKOHY TEPMOIMHAMIKH

1. He icuye BiuHoro aurysa apyroro poxay (hopmymroanms B. ®@. OcrBaibma).

2. HeMOXymBHIi TIEpiOAMYHMH TIPOLIEC, €MHAM PE3YABTATOM SIKOTO OyJI0 O IIepeTBOpEeHHs Bi-

* Baarani To Biji OKeaHy B NPUHIMII MOYKHA OTPUMATH TIEBHY KiJIBKICTh TETUIOTH, CKOPUCTAB-
IIMCH PI3HULECIO TEMIIEpATyp BOAM Ha MOBEPXHIi 1 Ha rubuHi. L pi3HUIT TeMIlepaTyp cKianae
T, - T, ~ 10 K. TenyoBi MamiHM, SKi MPAIOOTh HA il PI3HUII TEMIIEPATYp MAIOTh MAaKCH-
manpauit KK nopsiaky 1/30.
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13. Jlpyeuii 3axon mepmoounamixu

IiOpaHoi BiJl [DKepena TeIIOTH B poOOTy NpU He3MiHHIH TemiiepaTypi (hopmymoBanHs KenbBiHa-
IMnanka).

3. Terutora HE MOXe cama 110 co0i IEPEXOAUTH BiJl MEHII HATPITOro Tijia 0 OUIBII HATPITOTO
(hopmysroBanms P. Kiaysiyca).

4. Ilpu Oynp-IKOMY TIpOIIeCi TTOBHA €HTPOIIiSl JOBLIBHOI 130J60BaHOI CHCTEMHU a0 30171b-
HIyeThes, a00 3ININAETHCS CTAIOIO.

CyTb NOHATTS eHTpoMii Oyze 3’ICOBaHO B HACTYITHOMY Taparpadi.

Hacamkinens, 3ayBa)XnMo, 10 BCi YOTUPH HaBEJICHI BHIIE (JOPMYITIOBAHHS JIPYroro 3aKOHY
TEpMOANHAMIKH €KBIBAJICHTHI 1 BipHI.

Mpuxknan 13.1. Tennosa enekmpocmanyis npayioe npu memnepamypi mepmocmama-Haz-
pisnuxa t; =600 °C i memnepamypi mepmocmama-xonroounvnuxa t; = 20 °‘C. Pospaxyeamu xo-
egiyienm KopucHoi Oii menoeiekmpocmanyii.

Po3B’si30k. 32iono ¢popmynu (13.16)

po1-Te_q_ 298K

£222 - 066, abo n = 66 %.
T, 873K

BHacmimok TepTs MiX dYacTHHAMH, SKi 00epTalOThCs, a TAaKOX IHIMUX BTPAT, PeaTbHUI
KK Takux cranti, sk npaBmwio < 40 %. Ile menmmit KKJ[ y aTOMHHX eIeKTpOCTaHIIIH, SK
npasuiio ~ 30 %.

OTxe, Oinbla YacTHHA OTPUMAHOI BiJ MaJMBa CHEPTii IMOBEPTAETHCS TEPMOCTATY-XOJIO-
MUIEHUKY. B KiHIIEBOMY paxyHKY I CHEPTisl PO3CIIOEThCS 1 TPU3BOANTH 0 HArpiBaHHS OTO-
YyIHOYOTro CepeIOBUINA MOOIHM3Y eICKTPOCTaHIlii. Take HarpiBaHHS OTOYYIOYOTO CEpeIOBHINA
HeOakaHe 1 HOro Ha3MBaIOTh TEILUTOBMM 3a0pynHeHHAM. TemmoBe 3a0pyIHEHHS TPUPOTHIX BO-
JTIOWM MOXe€ TIPU3BECTH JI0 HeOaKaHUX €KOMOTIYHAX 3MiH.

§ 13.5. TIoHATTS PO EHTPOIiI0

Bimomo, 1o cran cucremu 6araThbOX YaCTHHOK (HATIPHKIIA[, Ta3y) MOXKHA OIMCATH 3a JI0TIO-
MOT'OI0 TAKHX ITApPAMETPIB SIK THCK, 00’ €M 1 TeMmeparypa.

IcHye 1 iHmmMIL crrocid onmcy craHy cucTeMu. Y IBIMO c001i, IO B CHITY SIKUXOCh YMOB B OJTHIH
MOJIOBUHI MOCYAMHY (HATPUKIIAM, 37iBa) 3i0paiuch MOJEKYIH Ta3y, sSKi BOIOMAIIOTH BETHKO
SHepri€ro, a B JIPYTiii monoBrHi (CrpaBa) — MOJICKYIIM 3 MaJIOK €Hepriero. BHyTpimiHs eHepris
cHCTEMH OyJie TaKOIO XK, SIK 1 Y BUIIaJKy, KOJIH O MoJieKyau OyJIi piBHOMIPHO 3MillIaHi 110 BCbOMY
00’emy. He icHye 3akoHy, sikuii 3a00pOHSB OM OIMCAaHWI MUTTEBHI PO3MOALT, X0Ua IMOBIPHICTh
peamizaii foro myxe mana. Onucana CUTyaris CITY>KUTh MPHUKIaI0M BUCOKOTO CTYIEHs MOpsi/i-
Ky. OniHaK, MM TIPEKpPacHO 3HAEMO, 10 MOJIEKYIIH Ta3y HE MOXKYTh 3HAXOANTHCS B TAKOMY CTaHi,
BOHH B CHITY 1X XaOTHYHOCTI PyXy AOCTaTHHO IIBUIKO POMOIIIISIOTHCS MO BCii mocyauHi. Le €
MIPUKJIAJIOM BHCOKOT'O CTYTICHS 0e3MOPSIAKY.

B npuponi Oyap-sKa BHOpSIKOBaHA CHCTEMA, SIKIIIO BOHA TPE/CTaBlIeHa cama coOi, crapa-
€THCS1 CAMOBLITBEHO MTEPEHTH B CTaH 3 MEHIIIMM CTYIEHEM BIOPSIKOBAHOCTI, TOOTO MPHUPO/IHI TPO-
ILIECH MPOTIKAIOTh B TAKOMY HAIPSIMKY, 110 IPH3BOIATH /10 301IbIICHHS 0€3MOPSIAKY.

KipKicHOIO MipOI0 HEBIOPSIIKOBAHOCTI CHCTEMH 0araTboX YaCTUHOK € eHTpomnisi. Biopsiako-
BaHA CHCTEMa Mae HU3bKY eHTPOIII0; XxaoTu4Ha (6e3iaiHa) crucreMa Mae BUCOKY eHTPOIIIO.

ExTponis cucremMu GopManbHO BU3HAYAETHCS TAK:

S=kinP, (13.17)

ne k — crana BoneriMana, P — iMOBIpHICTE TOTO, 1110 cHcTeMa Oy/ie 3HAXOMUTHCS B CTaHi 6e31m0-
pAnKy. Y BiIIOBIAHOCTI 3 BU3HAYCHHSIM IMOBIPHOCTI cricTeMa Oyze 3HAXOJIUTHUCS B CTaHi 3
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8 13.5 Hownssmms npo enmponiio

OiIBIIIOI0 IMOBIPHICTIO YacTille, HDK B CTaHI 3 MEHIIO0 iMOBipHicTI0. CucTeMa, siKa CIIoYaTKy

Y Y YYYEY 3HAXOIWIIACS B CTaHi 3 MJIOKO IMOBIPHICTIO, 6ng€ Tpa-
o. : K ‘. oo o, THYTH /IO CTaHy 3 OiJIbIIOI0 iMOBipHICTIO. OCKITBKH S
[ ) . e
o ® °. °®e -\, 3pOCTa€ 3 pocToM P, TO 3MiHa EHTPOMI1
® o
o %*% 0. AS > 0. (13.18)
o0 O o TR

BI/IXOMLH/I 13 BUIIIC CKa3aHOI'o, MOXKHa 3aricaTy, 1o
AS =S, — SlzkIan - klnPl,

L] e © ® [ ®
..o......' . ooe abo
[ J ® ® o
ctessVe e AS — kinF2. (13.19)
e o oo b P
e % ® o o o
Puc. 13.10 Tyr P> Py

3HaiieMo 3MiHy €HTPOMii NPy PO3IIMPEHHI ra3y
Bix 00’emy V; 10 06’emy V, (puc. 13.10). BixHocHa iMOBIpHICTh 3HAXODKECHHS YaCTHHKHU B
00’emi V1, a He B 00’ eMi V, mopiBHIOE

Pl _ Vl
P2 00Ha V2 .

uacm

N
P V.
- (13.20)
PZ VZ

V Bunazaky N gacTrHOK

Mincrasmsroun P1/P; i3 (13.20) 8 (13.19), orpumyemo:

\Y
AS = Nk In(=2). (13.21)
Vi
IMomuOXkUMO 1 ToAiIUMO TIpaBy yactuny (13.21) Ha T. Toxi
NKT In(V, /V.
AS = ¢. (13.22)
T
Bpaxosyrouun dopmyny (12.37), maemo:
AS = % (13.23)

Bignomenns Q/T Ha3MBaIOTh 3BEIEHOK TEILIOTOX).

Haranmaemo, 1o KiUTbKiCTh TEIUIOTH € JTOJATHOIO, SIKIIO TEIUIOTa IiJBOJIUTHCS 10 CHCTEMH,
1 € BiI’€eMHOI0, SIKIIIO BOHA BiOMpaeThes Bia cucreMu. BpaxoByroun 11e, Asst 000pOTHOTO [IHK-
my KapHo MorkHa 3anmcary, 1o

QL
Tl TZ

AS = = 0. (13.24)

Ile o3Hauae, 10 SKIIO cUCTEMa 3/1iHICHIOE 000POTHHIA Mpo1Iec, KU rpadiaHO 300paxKyeThCs
IBOMa i30Tepmamu Ta qBoma amiabaramu (puc. 13.6), To anrebpaiuna cyma (a6o 3MiHa) eHTPOIi
JOPIiBHIOE HYJI0. SIKIIIO CHCTEMa MOTIIMHAE TEIUIOTY, TO ii eHTpOIis 3pocTae (CTymiHb 6e3mopsi-
Ky 3pOCTa€) i, HABITAKH, KOJIM CHCTEMa BiJIa€ TEIUIOTY, TO Ii €HTPOIs 3MEHIIYEThCs (CTYIIiHD
BIIOPSIKOBAHOCTI 3POCTAE).
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13. Jlpyeuii 3axon mepmoounamixu

[pu miaBIeHHI PESYOBMHU EHTPOIIIST 3pOCTaE, MPH KPUCTATI3AIii — SMCHIITYEThCS; TIPH BUIIAPO-
BYBaHHI — 3pOCTA€, TP KOHICHCAITii — 3MEHIITYETHCS.
JI71st HeCKIHIGHHO MaJIHX 3MiH CHTPOIiT MOYKHA 3aITHCATH:

ds = 4 . (13.25)
T
Bpaxoyroun (13.24) Ta (13.25) mst o6oporsoro mporecy (puc. 13.11), MoxHa 3ammcary, o
dQ
P -
1 j; T - 0. (13.26)

I3 (13.26) BumHO, 110 SHTPOIISI IPA 0GOPOTHOMY IIPO-
Iieci He 3aJeXHTh BiJ IUIAXY HMEPEXONy 3 OJHOTO CTaHy B
iHmmiA. OTKe, eHTPOIisi € MapaMeTPOM CTaHy — ii 3HaUYeH-
HS 3QJICKUTH JIMIIE BiJl CTAaHy CUCTEMH 1 HE 3aJISKHUTh Bij
TIPOLIECy, 3aBJIKH SIKOMY CHCTEMa MpPUHILIIA B IIEH CTaH.
2 SIkmro B 1301p0BaHil cucTeMi BiOyBalOThes 00OPOTHI
npouecy, To

V dS=0, a S =const, (13.27)

Puc. 13.11 o
TOOTO, eHTpomisi i301b0OBaHOI cHCTeMH, B SKili BinOyBa-

FOTBCS 00OPOTHI MIPOIECH, 3ATHIAETHCS CTAIOK. SIKII0 B 130J60BaHil CUCTEMI BiOYBAarOTHCS
HEoOOpOTHI IponecH, To

dS > 0, (emTpormis 3pocrae). (13.28)

OTxe, Npu HEOOOPOTHOMY IpoLeci B i30/1b0BaHiif cHCTeMi eHTPOIIIS CHCTEeMH 3POCTAE.

OCKIUIBKH BCi peabHi MPOLECH € HEOOOPOTHUMH, TO MOKHA 3pOOMTH BUCHOBOK: B 3aMKHYTHX
cucTeMax Bei mponecH BiA0yBalOThesl B HANPSIMKY 3pocTaHHs enTpomnii. [Tpn nocsrHeHHi pis-
HOBAaru IPOLECH MPUNUHSIIOTHCS 1 HTPOITIST T0CATaE HAaHOUTHIIOro 3 MOXKIIMBHX 3Ha4deHb. OTKe, 3
TEPMOIMHAMIYHOI TOYKH 30pY YMOBOIO PIBHOBAry B 3aMKHYTIIl CHCTeMi € MakCHMyM eHTportii. Bee
1€ JIa€ MOXKITMBICTH COPMYJTIOBATH IPYTHii 3aKOH TEPMOANHAMIKH TaK: MPHU OyAb-sIKOMY mpoueci
MOBHA EHTPOMisi JOBLILHOI i30,1b0BaHOI cucTeMH 260 30LIbLIYETbCsT (MPH HEOOOPOTHHX
npouecax), a6o 3aJHIIAETHCS CTAT0K0 (IIpu 060pOTHHX mporecax). OCKIIbKU MOBHICTIO 060-
POTHI TPOIIECH € i/1ealTi30BaHNM BHITA/IKOM, TO (haKTUYHO Y BCIX 3aMKHYTHX CHCTEMaX BilOyBaeThb-
CsI 3pOCTaHHS EHTPOIIii, B YOMY BUSBIIIETHCS] HAOIMKEHHSI 10 TEPMOANHAMIYHOI PIBHOBATH.

Jlpyruii 3aK0H TepMOIMHAMIKK TPOSIBIISIETHCS 1 B OiomoriyHux cucreMax. IIpomecn merabo-
Ji3My, SIKi TPOTIKAIOTh B KITITHHAX, 3017bIIYIOTh MOPSIIOK B KIITHHI, OCKUIBKHM B IIHX Mponecax i3
MaJIIX MOJIEKYT (pOpMYIOTECS OB KPYITHI MOJNEKYIH, SIK, HANPHUKiIaz, pu GorocuHTesi. Kpim
TOTO JKUBHMH OPraHi3M 3a paxyHOK MOJIEKYJI, SIKi BiH OTPUMYE€ 330BHI, YTBOPIOE BUCOKOOPTaHi30-
BaHi KOMOiHAIii KIITHH 1 1HIINX BEMKHAX CTPYKTYp. PaKTHIHO XKMBI OpraHi3Mu — 1ie pedprke-
paropu eHTporrii. Bonu 31aTHI CTBOpIOBATH MOPSIOK 13 XaocCy.

§ 13.6. O0MexkeHICTH IPYroro 3aKOHy TEPMOTUHAMIKH

3po3yMisio, mo Oyab-Kui (i3WYIHUIA 3aKOH i€ JIUIIE B MIEBHIN IPOCTOPOBO-4acoBiii obma-
CcTi, TOOTO BiH Ma€ cBOi Mexi 3acTrocyBaHH:s. Hanpukian, 3akoH OMa 3aCTOCOBHHM 10 METalid-
HUX TIPOBITHUKIB, aje HEe 3aCTOCOBHHM 10 HAIiBIPOBITHUKIB, EICKTPOHHUX JIAMII, TPAH3UCTO-
piB Tomo. BaximBuM € 1 mATAaHHS TIPO MEXI 3aCTOCYBaHHS APYroro 3aKOHY TEPMOIUHAMIKH.
Tyt ¥ine MoBa PO HIDKHIO 1 BepXHIO MeXi. OCKUIBKM TepMOANHAMIKA CIIpaBeINBa I Makpo-
CHCTEM, TO BOHA HE MOXKe OyTH 3aCTOCOBaHA 10 MIKPOCHCTEM, TOOTO IO CHUCTEM 3 JIiHIHHUMHU
PO3MIpaMu OJIHOrO MOPSJIKY 3 PO3MipaMH MOJIEKYl. BepXHsi Meka 3aCTOCYBaHHS JPYroro 3a-
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§ 13.6 Obmedrcenicmob Opy2o2o 3aKOHY MePMOOUHAMIKU

KOHY TEPMOJMHAMIK{ TaKOX I10B’s3aHa 31 CTPYKTYpOIO TepMOJrHaMiuHo1 cucteMu. Jlo ramak-
THYHUX Ta METAraJIAKTHYHUX CTPYKTYpP IPYIWil 3aKOH TEPMOIMHAMIKHM HE 3aCTOCOBHHUH, OCKIJIBKA
Il CHCTEMH HE € TePMOJUHAMIYHUMHU.

Crpore MaTteMaTH4YHE OOTPYHTYBAaHHS OOMEXEHOCTI Mii Ipyroro 3aKOHy TEPMOIMHAMIKA
3poOHB pocCiichKuil BueHUH paasHchkoi modu B. I. [TnoTkin. BiH mokasas, mo ApyrHii 3aK0H
TEPMOJMHAMIKH CTOCYETHCSI CHCTEM, SIKI CKJIAAAIOTHCS 13 CKIHUCHHMX MHOXKUH YaCTHHOK, 1 He
MOXKe OyTH TOIIMPEHUI Ha CUCTEMH, SKi CKIAJAIOThCS 13 HECKIHUCHHOI MHOXKMHU YaCTHHOK.
[puknagom ocrauHiX € BeecBiT.

XubHe ysBIeHHS 1o BeecBiT, Sk 3aMKHEHY CHCTEMY, 1 3aCTOCYBaHHS 10 HEi Ipyroro 3a-
KOHY TepMOAMHAMIK{ TPHU3BEJIO 70 MOsIBH Teopii “TeruoBoi cmepti Beecity”. Cyts 1i B Hac-
TymHOMY. SIK Gyso rokasano (§ 13.5) B 3aMKHEHHX crCTeMax 3MiHa eHTpoIii a00 JOPIBHIOE HYIIIO
(B 0GopoTHEX mporiecax), abo eHTpOIis 3pocTae (B HEOOOPOTHHX MpoIEcax). 3ayBaKMMO, 10
EHTPOIIiS € MIpOIO 3HEIIHEHHS eHeprii, 3Bijku Kiaysiyc 3poOHB Takuii BUCHOBOK: SIKIIIO €HTPOIIIS
3aMKHYTOI CHCTEMH 3POCTAE, TO, YSBISIFOUH BCECBIT 3aMKHYTOIO CHCTEMOIO, MOXKHA /10 HHOTO 3ac-
TocyBaru HepiBHicTh dS > 0, a e cBimuwTh Hpo pict entporii y Beecsiti. Omxe, entporist Beecsity
IparHe 0 MakCUMyMY 1, KOJIM BOHa HOTO JJOCSTHE, eHepris Oyjie MOBHICTIO 3HEIIHeHa, TOOTO BCi
BU/IM €HEPTil MepeHayTh B MOJIEKYISIPHO-KIHETUYHY €HEpPrilo, CTaHyTh PiBHUMH TEMIIEpaTypH,
KOHIIGHTpAITii TOIIO, MPUIMHATECS Oy/Ib-sKi 010JIOT4HI MPOIECH, HACTYNUTH “TeNioBa CMepTh”~
Bcecsiry.

Teopist “rermoBoi cmepti” Knaysiyca He Mae Hiskux ¢ismaHux ocHOB. CnpaBa B TOMY, IO
3TiTHO CYJaCHHX aCTPOHOMIYHHX JaHMX, CBIT HE 3aMKHYTHH B IPOCTOPI 1 Yaci i He Mae a Hi Ho-
YaTKy, a Hi KiHIL. ToMy MOMMpPIOBaTH BUCHOBOK PO MOSKITMBICT 3POCTaHHS €HTPOIIIi B 3aMKHY-
Ti¥i cucTemi Ha 6e3MeXXHUH BeecBiT He MpaBOMipHO, OCKITBKM BUCHOBOK PO 3POCTAHHS €HTPOTIIT
CTpaBeUTMBUH JUIS 3aMKHYTHX cHcTeM. KpiM TOro, 3Ti/IHO Cy4acHHX YSIBJICHb OJXHOPITHHUI pO3-
TMIOZIiJI PEYOBHMHHM 3 OJJHAKOBOIO TEMIIEPATYPOIO HE € HalHO1IbII IMOBIPHUM 1 HE BiIIOBiJa€ MaKcH-
MYMY EHTpOTIii, SKIIO BpaxyBaTW HASBHICTh TSDKIHHA. BcecBiT HecTamioHapHHH, BiH pO3MINpIO-
€TBCS TiJT JI€F0 CHT TSDKIHHS, 3pOCTa€ HEOMHOPIMHICTH PEUOBUHH, BUHUKAIOTH HOBI TaJlaKTHKH,
3ipKH, mIaHeTd. ToOTo BeecBiT € MoCTiifHO OHOBIIIOBAHOO cucTeMOt0. OTKe, 3BaKarOud Ha He-
CTaIlioHapHUH XxapakTep BeecBiTy, cama MOCTaHOBKA MMTAHHA PO “TETUIOBY CMEPTH BceecBiTy €
HEKOPEKTHOIO.
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