[MpnHunn nobyaoBu Agiarpam ctaHy

= [N oQHOKOMMOHEHTHMUX CUCTEM NpaBuIio a3 Mmae BUrnsa
C=K-0+2=1-90+2=3-0.
= MiHimanbHe yucno crtyneHis ceobogu (C,.,;,,) = 0 konu ymcno
da3 ¢ = 3. Y piBHOBaXHi OAHOKOMMOHEHTHIN CUCTEMI
MOXYTb CMiBICHyBaTU MakcumarsibHO Tpu dasu (T, p, I).

MakcumanesHe vncno ctyneHis csoboau (C,,..,) cMctema mae
npy MiHIManbHOMY 4YMcni a3 - oguHUL.
Otxe,C .x=1-1+2=2.
Linmn ctyneHsamn ceoboan e Pi T

= [padivHi 300paxeHHsa 3aneXXHocTi TUcKy P Big Temneparypu
T (un P Big cknaay i T Big cknaay) HasuBatloTb giarpamamu
CTaHy, aHani3 akuxX O03BOMS€E BU3HAYUTU YMNCO a3, MeXI

IX ICHyBaHH4A, XapaKkTep B3aeMofil KOMMNOHEHTIB, HAABHICTb
HOBOYTBOPEHUX XIMIYHMX CNONYK Ta IX cknaa.
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3aranbHi NpyMHUMNU NooyAoBU Aiarpam CTaHy

MeToq i3uKo-
XIMIYHOro aHanisy
6araToKOMMOHEHTHUX
cuctem B1912-1914p.

3anporioHyBas
M. C. KypHakoB

B ocHoBI aHanisy
nexatb npuHuuUnu
besriepeps8HocMi i
8i0rnogsioHocmiI.

KypHakoB Mukona CemeHoBMY
1860 - 1941
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3aranbHi NnpMHUMN nobypoBu giarpam CTaHy

= BignosigHo 0o npuHuuny 6e3nepepBHOCTI, Npu
6e33yNUHHIKN 3MiHI NapaMeTpiB BacTUBOCTI OKPEMUX
da3 3MiHIOITbCA TakoX 6€e33yNMHHO, a BNaCTUBOCTI
CUCTEMW B LLISTOMY 3MIHIOIOTbCHA OE33YNMHHO AO0TU, NOKU
He 3MIHUTBCSA YMCNO YK Npupoda das, nicns 4Yoro
BNacTMBOCTI CUCTEMU 3MIHIOIOTBCA CTPMOKONOAIOHO.

= 3a NMPpUHUUNOM BignoBIiAHOCTI Ha Adiarpami ctaHy
KOXHIN ¢pasi BiANoBIAa€ YacTUHA MMOLWUHUN, AKY
Ha3nBaloTb nonem ¢gasu - obnacTsb iCHyBaHHA dpasun y
BU3HA4YeHOMY CTaHi (T, p, I).

JTiHIl nepeTUHY NNOLWMH XapaKkTeEPU3YOTb PIBHOBaXXHUN
CTAaHT & P, p <l T

Toyka Ha giarpami ctaHy (pirypatmBHa TO4YKa) BKasye
3Ha4YeHHS napameTpiB, SKi XapakTepusyrTb 4aHUN CTaH

CUCTEMM.
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da3oBa aiarpama Boau



dasoBa giarpama sogu (1)

= 3rigHo 3 NpaBuIoM (a3 MakcuMasibHa
KifIbKICTb (a3, Lo nepebyBatoTb y
PiBHOBA3i, 419 OIHOKOMMOHEHTHOI
CUCTEMW AOPIBHIOE 3. Y LIbOMY BUMAAKY
CUCTEMa iHBapiaHTHa i Ha Aiarpami
NOBUHHA 306pa)xaTUCb TOYKOIO
(noTpivHa Touka 0). ¥ Touui 0 icHytoTb
Tpu asun: nia — piaka Boja — BoAsHa
napa. Taka cucrteMa Moxe icCHyBaTu
NULLIE NPU BU3HAYEHUX TEMMNEPATYPI 1
Tncky (P =609 Ma, T = 273,16 Tg
AKLLO 3MIHUTK B Lilt Touwj OfHY 3l
3MiHHMX, TO 3HWKHE OAHa 3 (a3.
HaanKnap,, AKWO 36iNbWnTH
TemnepaTtypy, TO 3HUKHe TBepaa (asa.
Cnia BiA3Ha4YMTK, WO NOKN (pa3a He
3HMKHE, TeMmrepaTypa He 3MIHUTbCS.



dasoBa giarpama sogm (ll)

[licna 3HUKHEHHSA TBEpAO! dhasn
3anunTbca gsodpasHa cmcrtemMa «piguHa —
napa». BoHa iHBapiaHTHa, OTXe,
300paxyeTbea niHieto. JliHia OK
Bigobpaxxae piBHoBary pianHa-napa. Y uiu
CUCTEMI MOXHa 3MiHIOBaTK abo Tuck, abo
TemMmnepartypy, i BCce ogHO cuctema 6yne
3anuwiaTtuca ABodasHor. AKLLO
nigBuLLLyBaTK Temneparypy, To TUCK byae
aBTOMaTU4HO 30iNbLyBaTUCSA, TaK WO
dirypatmBHa To4Ka m Oyae pyxaTuch
BBepx no kpuein OK.

®irypaTuBHa To4ka — Lie Oyab-AKka To4Yka
Ha fgiarpami, Wo xapakTepuaye napameTpu
B Linomy. [1py noganbLlioMy NiaABULLEHHI
Temnepatypu niHis OK ckiH4nTbCs B TouLi K
— KPUTWYHIV TouUi, BULLIE SIKOI piguHa He
MoXe icHyBaTu. OCKifnbKK cuctema
300paXKyeTbCA TOYKOIO, BOHA iHBapiaHTHa.
OTxe, B KPUTMYHIN TOMLi Y piBHOBA3
nepe6yBa+0Tb Tpu dpasun: pignHa, napa Ta
no3akpuTuyHa dpasa (ras).
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dasoBa giarpama soau (lll)

= SIKLWO B NOTPIMHIN TOYLi BiABOAMTY BiA
CUCTEMMU TemNOo, TO 3HUKHE piAnHa.
Cucrema Ha6yue ABOMA3HOro CTaHy: «nif
— napa». BoHa MoHoBapiaHTHa (kpvBa OB).
Haxun kpusux OK i OB Moxe byTu
3HanAeHuw i3 piBHAHHA KnanenpoHa-
Knaysiyca, L0 OnnCY€e 3aN1eXHICTb TUCKY
napu Bifa TemMnepaTtypu. [ina piBHoBaru
«plavHa-napa» Ta «TBepae Tifo — napa»
MOXXHa BUKOPUCTOBYBATU MpuUbIN3Hy
(opMy LIbOr0 PiBHSAHHS:

" dnP _AH, dnP AH_
o dr R
= Ockinbku Tennota cybnimadii 6inbLia Big

TEensoT! BUNaptoBaHHs, kpnea OB
npoxoanTb GinbL KPyTO, HiXX KpnBa OK.
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dazoBa giarpama sogm (1V)

SAKLLO B NOTPiNHIM ToYUi 36inblLIMTK TUCK
(Hanpuknaa, 3MeHLyo4uM 06'eM cucTeMn), Lie
npvsBeae A0 KoHAeHcauil napy. MNoku He
3HMKHE BCS Napa, TUCK byae nocTtinHum. Kpmea
CO onwcye .EI,BOdDa3Hy MOHOBApiaHTHY CUCTEMY
«TBepAe TiNno — pianHa», Tob6To 3aNeXHICTb
TemnepaTypu NaaBnNeHHS BOAM Bif 30BHILLHBbOIO
TUCKY. IT HaxMn TakoXX BU3HAYAETHLCSA PIBHAHHSM
Knanenpoxa-Knaysiyca, ane tenep Tpeba 6patu
TOYHY MOro opMy, OCKIiSIbKM MOMSAPHI 06'e€MM
piavHN i TBEpAOro Tina 6nu3bki oagMH Ao

OAHOI0.
P AH,,
dT  T(V,-V,)

Takum ymHoM, Haxun Kpusoi OC byae
BU3Ha4aTNCS p|3HMue+o Vp - V1. [Ing Boan
MOJIAPHIUIM 06’eM TBEpAOI hasm BinbLunK 3a
MONSApHUA 06’€M piaKoi dasu, ToMy noxiaHa
MeHLUa Hyns, a kpuBa OC HaxuneHa Bniso. Lie
aHoManig (Te CaMe CroCTEPIraeTbCs Y YaByHY |
BicMyTY), Y 6inbluocTi pevoBuH Vp —VT > 0, |
BiAMOBIAHA KpMBa HaxwusiieHa Brnpaso.
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dasoBa giarpama sogm (V)

= SKWO B3ATK Byab-aKy ABOMA3HY
MOHOBapiaHTHy CUCTeMY, Hanpuknaa
pianHa-napa (Todka m), i Npy
NOCTINHIW TeMnepaTypi 3MiHOBaTH
TUCK, TO 3HUKHE LLie ogHa dhasa: npu
FIiLI,Bl/ILLI,eHHi TUCKY — napa, npwu
3HWXKEHHI — pignHa. Takmm YnHOM,
npuxoaumMo Ao ogHodasHol cucTemm
3 ABOMA CTyneHaMn csoboau.
Cuctema b6iBapiaHTHa. BoHa
306paxyeTbcst obnacTsamm, Wo
nexarb Mk kpusummn: BOK —
obnactb napn, COK — pignHu,
BOC — tBepaol dpasw.
PosrnsHyTa giarpama ctaHy Bogu HEMOBHaA.

[1pn 3Ha4HOMY NiABULLIEHHI TUCKY

y BOAI 3'ABNSATLCA HOBI KpUCTaniYHI
Moaudikauii i, AK Hacnigok, HOBI MOTPINHI
TOYKN (BCbOIO Y NboAyY PO3PI3HAKTH
LIICTb KpUCTaniyHMX moaundoikauin).



da3oBa aiarpama cipku



da3oBa giarpama CipKu



das3oBa giarpama cipku (l)

[iarpama ctaHy OIHOKOMMOHEHTHOI
CUCTEMM, Y SKIM iICHYIOTb EKINbKa
kpuctaniyHnx moamdikauin. Cipka Moxe
nepebyBaTu B YOTMPLOX (pasax.:
naponoAibHiv Sn, piakin Sp i ABOX
KpUCTanivyHmx (p0M6|qHa Cipka STB1 |
MOHOKNIHHA Cipka STB2). J1iHii Ha aiarpami
XapaKTepu3YyoTb:

CK — MoHOBapiaHTHY ABO(a3Hy CUCTEMY
«pianHa-napa»;

AC — piBHOBary «cipka MOHOKJl1iIHHa— napa»;
[A — piBHOBary cipka pombiyHa — napa;
BC — piBHOBary «piavHa — cipka

MOHOKJTIHHa» (3aNeXHICTb TeMnepaTypu
N1aB/EHHS MOHOK/IHHOI CipKX Bif TUCKY);

BE — piBHOBary «pianHa — cipka pombivyHa»
(3aneXHICTb TeMMepaTypu NaB/IEHHS
POMBIYHOI CipKU Bif TUCKY);

AB — piBHOBara ABoXx TBepanx a3
(3anexHiCTb TemMnepaTypu nepexoay Cipku
POMb6IYHOI B CipKYy MOHOKIIHHY NiA A€o
TUCKY).
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dazoBa agiarpama cipku (l)

= Touka nepeTnHy A BianoBigae
Temnepatypi 95.5 °C, npun akin TUCK
Nnapy MOHOKJTIHHOI CipKK LOPIBHIOE
TUCKY napu poMb6iyHoi. lMpwn
TemnepaTtypax, Bulimnx 3a 95.5 °C,
TWUCK Mapy BULLMN Y CipKY p0M6|L|H0| |
NnepeTBOPEeHHS MOBUHHO iTU B
HanpsaMKy Sp—S,, , a nNpy T<95.5 °C

Y 3BOPOTHOMY. B3aEMHI NEPETBOPEHHS]
ABOX KpUCTaNiYHUX MoaundikaLin, AKi
MOXYTb MPOXOANTU CaMOAOBINIbHO B
NpsIMOMY | 3BOPOTHOMY HanpsMKax
3a/1eXXHO Bi YMOB, Ha3MBaloTb
€HAHTIOTPONHUMU NEPETBOPEHHAMM.

= B3a€eMHI nepeTBOpeHHA KpUCTanivyHUX
a3, sgKi MOXYTb NPOXOANTH
CaMOYMHHO NnLLE B OAHOMY HaMpsMKy,
Ha3nBalOTb MOHOTPONHUMM.



[1BOXKOMMNOHEHTHI CUCTEMU

AKLO cucTemMa cKnadaeTbesl 3 BOX KOMMOHEHTIB, @ Ha CTaH piBHOBary
BMNSMBAKOTb TaKi 30BHILLHI dpakTopu, K Temrneparypa i TUCK, TO NpaBusio
das ['i6bca HagatoTb PIBHAHHSAM

C=2-0D+2=4-0.

[pn C = 0 uncno a3 ® = 4. OTxe, y ABOXKOMMNOHEHTHIU CUCTEMI YNCIIO
a3z, Lo 0gHOYaCHO 3HaxoOATbCA B piBHOBa3i, He MoXe byTu binblue
4OoTUPbOX. Ma KcMaribHe YMCIo CTyneHiB cBOOOAM B TOMOIEHHIN
cuctemi (npu @ = 1) OPIBHIOE TPLOM.

[na metanesBmx CUCTEM TUCK NPAKTUYHO He BNNnBae Ha has3o.y
piBHOBAary, TOMY KifnbKiCTb 30BHILLHIX NapameTpis n = 1 i npaBuno as
[[i0bOca 3anuLleTbcs aK:

C=2-0+1=3-0.
Takum YnHoMm Ana ABOXKOMMOHEHTHUX MeTaneBnx CUCTEM MaKkcumarbHe

4ncno a3 AopiBHIOE TPLOM, @ MakcUMarnbHe YNCIo CTyrneHiB ceoboan B
rOMOreHHin cuctemi (npn ® = 1) oOPIBHIOE OBOM.

[liarpamu ctaHy ABOXKOMMOHEHTHUX CUCTEM 3 TBEpAMMU hazamu
OOEPXKYIOTb eKCnepuMeHTarnibHO METO4OM TEPMIYHOIO aHaridy, ToMmy ix
Ha3nBaloTb AgiarpamamMmm nnaBKocCTi. Taki giarpaMy MOXyTb MaTy 4OBONI
CKnagHui1 BUrnsad, ogHak Oyab-sika giarpama € koMmOiHaLjiero WecTu
OCHOBHUX TUMIB Aiarpam.
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