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3MICT

[emepozeHHa cucmema. KomrioHeHm. ®a3a. Yucrio
cmyrieHie ceoboou.

[lpasurio a3 i6bca.

®a3zo08i pisHogaau. OOHOKOMIMOHEHMHI cucmemu.
®a3zo8i nepexodu | ma Il pody

PieHsHHA KnaneupoHa — Knay3iyca

3aeanbHul npuHyun nobyoosu diagpam cmaHy. Memod
KypHakoea.

Liagpama cmaHy 800U.

Liazpamu cmaHy 3 MOHO- ma eHaHOIoOmpPOornHUMU
nepexodamu. [Liaspama cmaHy CipKuU.

J18OXKOMIMOHEHMHI cucmemu



Bu3aHadyeHHS

= CucremMma, L0 CKNANAETLCA i3 AEKINIbKOX a3,
Ha3NBAETbCA rereporeHHoro. ®asoto (P)B
TEPMOANHAMIL|i Ha31BalOTb FOMOrEHHY YaCTUHY
reTeporeHHoi CCTeMM, L0 MAa€E OAHAKOBUW CKJ1aj,
(i3NYHI Ta XiMiYHi BJ'IaCTl/IBOCTI BiAdiNEHa BiA iHLWMX
YaCcTUH CUCTEMW MOBEPXHEIO NOAINY, Npu nepexoai yepes
Ky BifbyBaeTbCsA CTpMbKonoaibHe 3MiIHEHHS CUCTEMM.

= KOMNOHeHTOM cucTeMm Has3nealoTb 6yab-aKy
PEYOBMHY, L0 BXOAMTb A0 CKNagy CUCTEMH, i Npw
BUAANIEHHI 3 HEi MOXe ICHYBaTW Y BiILHOMY BUMISAI.

= CneuianbHO BUAINAIOTL NOHATTS HE3aJIeXKHOro
KOMnoHeHTa. CripaBa y TOMY, L0 Y CUCTEMI MOXYTb
NpoxoauTun XiMivHi peakuil, i pe4oBMHU CUCTEMU HE
6yayTb He3aneXXHUMMU. KinbKicTb He3anexHuX
KOMMOHEHTIB k,, AOPIBHIOE KiNbKOCTi KOMNOHEHTIB
MiHYyC KiNbKICTB XiMiYHMX peakuiu, Wo iX 3B'A3YI0Tb.



BuaHa4yeHHs

= [lpuknap: ona peakuil H,+l,=2HI
KifTbKICTb KOMMOHEHTIB AOPIBHIOE 3,
KINbKICTb PIBHAHL — 1, TOMY
k, = 3-1=2
KinbkicTk cTtynenie cesoboau (C) —
KINbKICTb IHTEHCUBHUX TepMOoau-
HaMIYHMX NapamMeTpiB CTaHy e e
(TemnepaTtypa, TUCK, KOHLIeHTpaLisa), 1839 — 1903

AKI MOXXKHa 3MIHIOBATU He3arneXXHo OAWH Big OOHOro, He 3MIHKOHYU
npupoau | Ymcna das, o 3HaxoOdaTbCHA B CTaHi piBHOBarw.

s [paBuno a3 lN66ca: KinbKicTb cTyneHiB cBob6oaun
PIBHOBaXXHOI TepMOAMHaAMIYHOI CUCTEMMU, Ha SAKY i3 30BHILLUHIX
YUHHUKIB BNMMBaKOTb TifIbKM TeMnepaTypa U TUCK, AOPIBHIOE
KiNbKOCTI He3arieXXHUX KOMMNOHEHTIB MIHYC KiNlbKiCTb pa3
nnoc ABa

C=K -®+2.



KomeHTap oo npasuna gpaa [166ca

Lindppa 2 o3Havae, Wwo B CUIly BUCYHYTUX HAMU MPUNYLLEHb
TiNIbKX ABa 30BHILLHIX YNHHKUKA (TemMnepaTypa Ta TUCK)
MOXXYTb BMnMBaTu Ha piBHOBary.

AKwo Ha piBHOBary B CUCTEMI, KpiM TeMnepartypu 1 TUCKY,
MOXYTb BMSIMBATU iHLUI 30BHILWLHI YUHHUKN, HAnpuKniaga,
eneKTPUYHI Ta MarHiTHi Nosngd, nosie TSXKIHHA Ha iH., TO
KiNbKICTb 30BHILLHIX YAHHWUKIB h Byae Oinblue OBOX |

C=K,—® +n.
[Tpn knacudikauil cUCTeM IX MPUUHATO NOLINATH .
3a KinbKicTio pa3 Ha ogHodra30Bi, ABOX(Aa30BI TOLLO,

3a KINbKICTIO KOMMNOHEHTIB — Ha OQHOKOMIOHEHTHI,
OBOKOMMOHEHTHI, TOUKOMMOHEHTHI Ta IH.,

3a KiNbKICTIO cTyneHiB cBoboau — Ha iHBapiaHTHI (C=0),
MOHoBapiaHTHI (C=1), 6iBapiaHTHi (C=2) i T.i.



da3o8i piBHoBarn. OQHOKOMMOHEHTHI
CUCTEMMU

= OOQHOKOMMOHEHTHA CUCTEMA CKIlagaeTbCs 3
IHOMBIAYarbHOI PEYOBUHU, LLIO MOXE ICHYBaTW B PI3HUX
arperaTtHMx ctaHax (TBepaomy, pigkomy, naponogioHomy)
| B PI3BHUX TBEpAUX CTaHaX — NONIMOPPHUX
mMoaundoikauisax (cipka pomMmbidyHa 1 MOHOKITIHHA, Ofl0BO
bine Ta cipe ToLO).

= CtaH 0OQHOKOMMOHEHTHUX CUCTEM BM3HAYalOThb ABI
He3aneXHI 3MIHHI, SK NpaBusio, Temrnepartypa u TUCK.

YcI IHLWI 3MIHHI € PYHKUIAMU LUUX OBOX. TakMm YMHOM,
piarpama ctaHy O4gHOKOMMOHEHTHOI CUCTEMM
300paxyeTbCA HA NNOLMHI.

s ®a3oBa piarpama — 3arexHiCTb CTaHy CUCTEMU Big
30BHILLHIX YMOB abo ckriagy CUCTEMM.



da3oBi NnepeTBopeHHA. [lepexoaun nepLioro poay

PeyoBMHa MOXe NepexoanTy i3 oaHiei dha3um B iHWY. Takui nepexia
Ha3UBAETLCS (pa30BUM nepexoaomMm, abo pa3oBMM NEPEeTBOPEHHSM, |
CYNPOBOMKYETLCS HU3KOK OCOBMBOCTEN.

BignosigHo 0o xapakTepy unx ocobnueocTer (a3osi Nepexoan MOXyTb
6yT1 nepworo Ta Apyroro poay.

da30BuUIM Nepexia, Lo XapaKTePU3YETbCA OAHAKOBICTIO eHeprin M6bca, Lo
CMiBIiCHYIOTb Y piBHOBa3i a3, i ctpnbkonofibHNUM 3MiHEHHSAIM eHTponil Ta
06’eMy npu nepexoni pevyoBUHM i3 OAHIEI asn B iHLLY, HA3UBAETLCS
¢a3oBuUM NepexoaoM NepLIoro poay.

da30Bi Nnepexoau NepLIoro poay CyrnpoBOAKYHOTbCSA BUAINEHHAM abo
NOr/IMHAHHSM TEMNOTU, iIKa HAa3MBAETLCS NMPUXOBAHOKO TENJI0TOKO
¢asoBoro nepeTBopeHHﬂ AHd (TemnepaTtypa 3anMILaETbCA HE3MIHHOIO,
He3Ba)katouun Ha niaseaeHHs abo BiaBeAeHHs TENSIOTH).

MpuKknagamu asoBmx Nepexo/is NepLIOro poay € BUMapoBaHHs,
KOHAEHCcaLig, NnaBneHHs, KpucTanisauig, cybniMallisi, a TakoX nepexoam
TBEPAUX PEUYOBMH i3 OAHIET KpUCTANIYHOI MO.EI.M(blKaLI,II B iHWY (ciporo onoBa
—y 6ine, rpadity — B aniMa3, MOHOKJTIHHOI CipKM — Y pOMOIYHY TOLLO).



®a30Bi NepeTBOPEHHA APYroro poay.

= ICHyt0Tb | ¢ha3oBi nepexoau npgroro poay. [ina HUX xapakTepHa He
TiNbKM 0HaKOBICTb eHepri ['100ca, ane 1 oQHaKOBICTb EHTPONIN Ta
o0’'eMiB pas, Lo CMiBICHYIOTb Y piBHOBA3i, TOOTO BIACYTHICTb
TensI0Boro epekty npouecy ta 3aMiHeHHA 00’emy npu Temnepartypi
nepeTBopeHHs. OOHaK MakTb MicLe CTPUBKM (PISUYHMX BENUYMH, LLO
BUPaXeHi NOXigHUMM eHTponin Ta ob’emy:

= TennoemHictb C = T(dS/dT), Ta KoeilieHT TepMi4yHOro
PO3LLUNPEHHS

1dV
V dr’

= [lpuknagamu asoBux nepexonis Apyroro pody € nepexin pe4oBuHU
y HaanpoBIAHWKOBUM CTaH, NapamarHeTvka — y (pepomarHeTuk,
PIAKOro resnito — y HaaTeKyyYun cTaH.

p=



BTHI



BTHI
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PiBHAHHA KnaneunpoHa-Knay3iyca

PiBHAHHA KnaneiipoHa-Knaysiyca Bijobpa)ae ocobnmBocTi (pa3oBux
nepexoais nepLioro poay. Bueegemo ue piBHAHHA ANA pPiIBHOBaXXHOro
nepexoQy 04HOro Mosg pedosuHU 3 a3 1 y pasy 2 npu ctannx TUCKY |
TemMmneparypi.

Y Takomy npoLeci BUKOHYETbCA TiNbK1 poO0Ta pO3LLNPEHHS | 3MiHa
BHYTPILLHbLOI eHepril 4OPIBHIOE

U,-U =T(S2-S4) — p(V2-Vy)
abo U,-TS,+pV,=U-TS+pV,
INiBa | npaBa YacTuHM € eHepriamu [ibbca G, i G, monsa pevyoBuHN Yy

cniBiCHyto4mMx chasax, To6To i3o6apHi NoTeHuiany oanHNLI Mack pe4oBUHN B
nBox drasax, Lo 3HaxoAATbCs B piBHOBA3I, PiBHi Mk cObO0t0

G,=G;,
3MiHa TemnepaTypy abo TUCKY NPU3BOAMTL A0 MOPYLUEHHS piIBHOBAry |
BCTAHOBMNEHHS HOBOI piBHOBaru, a eHepril l66ca das 3MiHIKTbLCS
dG,=-S,dT+V.dp
dG,= - SZdT+V2dp
Arne | B HOBUX YMOBaXx 3anLialTbCA cnpaseasiBMMym yMOBWU PiBHOBAru:
G,+dG,=G,+dG, —» dG,=dG,
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PiBHAHHA KnaneunpoHa-Knay3iyca

Takum unHom, dG, =dG,, omxe
(V,-V,)dp=(S,-S,)dT abo
dp/dT =(S,-S,)/(V,-V,).

Ockinbku hasoBi NEPETBOPEHHS
ABNSATb IBHOBa>XHWUW
KnanenpoH B.IN.E . i .CO6O}O p O, -
1799 — 1864  1300@pHO-i30TEPMIYHII NpOLEC, TO
3MiHa eHTponil CTaHOBUTb BENUYNHY
AS=S,-S,= Q/T = AH, /T
ne AH g, , - svina enTansnii npu hazosomy nepexopi
(TennoTta pasoBoro nepexoay). [licna nigctaHoBKK Bupasy

Knaysiyc PHO.E.
1822 — 1888

nna AS otpumaemo piBHsHHA Knaysiyca-Knanenpona
dedT = AHq)nI T (Vz'V1)-
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