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Penensenr:

B mrecroil yactu KOHCHEKTa JEKIUNA OCBELIAIOTCS] BOMPOCHl TEPMOAMHAMUKH
(ba3oBbIx nepexooB U (Ha3oBeIX paBHOBecud. C MO3UIMI TEPMOIMHAMHYECKOTO
ycioBuUs (ha30BOro paBHOBECHSI PACCMATPUBAIOTCS BOMPOCHI PACTBOPEHHUSI Ta30B U
U3BJICYEHUSI KOMIIOHEHTOB U3 PACTBOPOB dKCTpakiueil. ONUChIBalOTCS BaKHEUIINE
TUIBl UarpaMM IIJIaBKOCTH, HEOOXOJIUMBIC JJIsI TIOHUMAHHUS B3aMMOJICHCTBUS B
CUCTEMaX, COIepKalIuX HEOPraHUYECKHE BEIIeCTBa.

Koncnekr neknuii npennasHaueno ais cryaentoB HHI'Y, obyuaromuxcs no
Hanpapiennto moaroroBku 020100 “Xwumusa” wu cnenumanpHocTsM 020101
“Xumusa”, 020801  “Dxonorusa”, 240306 “Xwumuueckas = TEXHOJIOTHUS
MOHOKPHCTAJIJIOB, MATEPUAJIOB U U3JEIUM SJIEKTPOHHON TEXHUKHU " .
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Tepmoaunamuka (pa3oBbIX pABHOBECUN

OTO TPONOIKEHUE XHUMHUYECKOW TEPMOIAMHAMHKHU, MPEAMETOM
KOTOPOW SIBJISIIOTCS HE TOJIBKO XMMHUYECKHE peakuuu, HO U (pa3oBbie
nepexonl U (a30Bble PABHOBECHSI.

Tepmoaunamuka ¢a3oBbix nepexonon. I[IpeacraBum (a3oBblit
Iepexo Kak XUMUYECKYIO PEAKLIUI0, HAIIPUMED,

A(t) — A(r)

Y IPUMEHUM MO OTHOIICHUIO K 3TOW PEAKIUU UJEU TEPMOJANHAMUKH.
[Tonyyaercs, 4TOo TEIOBOM A(PEeKT 3TOM peakuuu paBeH
SHTAJBIIUU CYOIMMalU

D,H =DH(A).

[TockonbKy B 3TOM IIpoOIlecCe MpeCTaBlIeHa KOHJICHCHPOBAaHHAS
daza, To

K°=P,,

1 KoHIeHcupoBaHHas ¢aza A(t) B K° orcyTcTByerT.

VYpaBHEHHE U300apbl XUMHUYECKON pEaKIWH MPUMEHHUTEIHHO K
TOMY TMPOILECCY JaeT TEeMIIEPaTypHYIO 3aBHCHMOCTb JIaBJICHHS
HACBIITIICHHOTO TIapa:

ll ll

—~InK°=—InR, = DSI_ZI ,
M qr RT

U B UHTErpaibHON (popme

WP DHT-T,
Pl R TleZ

AHaJIOTHYHBIE PACCYKICHUS HETPYAHO MOBTOPUTH JIJIs TIpoOIiecca
UCIIApEHUSs, TO €CTh JIJIs PEeaKIIUU

A(x) — A(r).

OTU paccyxkJeHus 1o (QopMe NOBTOPSIOT MNPUBEACHHBIE BBINIE, HO
BMecTo A¢H nosisnsercs 4,H. B pe3ynbprare nomyyaem:

D,H =D,H(A),
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K°=P,,
P DHTT

In—= =
P R T><T

Ecnu da3oBsiii mepexo1 nmpoTekaeT 00paTUuMo, TO
D,G=0u D,H =TD, S,
a 3HAYUT

_DyH

tr -I-’

MIOCKOJIBKY  (ha30BbIe Tiepexojnl (TUIaBJICHUS, HWCHApeHWe, BO3TOHKA
BEIICCTB M OOpaTHBIE WM IIPOIECCHI) MPOTEKAIT TPU IOCTOSHHOM
TEMIIEPATYPE.

[TonyyeHHOE BBIpAXKEHUE TO3BOJISIET MOJY4YUTH (opMyy uis
pacyeTa 3HTPOIHUU BEIIeCTBA NpH 3aaHHON Temmepatype T. IlycTes 3Ta
TEMIIepaTypa COOTBETCTBYET Ira3000pa3HOMY COCTOSIHUIO BEUIECTBA MPHU
P=P°=1arm.

B mnpouecce narpeBanust or O K 1o temmneparypsl T BeliecTBo
IPETEPNENIO HECKONBKO (Pa30BBIX IMEPEXOJ0B, B TOM YHUCIE MEPEXO
OJIHOH KpucTaumueckor Moaudukauu (o) B apyryro (), miaBiacHue u
UCIIApECHUE!

CyMMapHas abCoJIIOTHas! SHTPOIHS BEIIECTBA:

]
- dT _, D, HO
* )T %

m

dT DHO
() tr

s°(T) =350 )+ 03p

T

(‘?p( )T

aT Q,HO

(‘?p( ne) =

3mece S°(0) — sutpomus BemectBa mpu OK, kotopas mis
MJICATBHOTO KPUCTA/Ia paBHA HYNO (TpEThe HAYaI0 TEPMOIMHAMUKH,
terutoBas Teopema Hepuera, W.Nernst, I'epmanus, 1906).
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B wuneanbHom kpuctrame npu 0K TemioBoe aBHXKEHUE
npeKpailaeTcs, TaK 4YTO TEPMOJUHAMUYECKAs BEPOSITHOCTb 3TOTO
cocTostHUS @ = 1 u cornacHo nocTynaty bonbivana S° = 0.

BripaxkeHue /st cTaHIapTHOM a0COIIOTHOM PHTPOMUU BEILIECTBA
S’(T) Oymer comepkaThb MEHBIIIEE YHCIO CaraeMbIX, €CJIM BEIIECTBO
KUJIKOE WJIM TBEPAOE, a TakXKe, €Clid B TBEpAOM (aze CyIIeCTBYET
TOJIbKO oJHa Moaudukanus. Tak, cTaHIapTHas aOCOJIFOTHASI SHTPOIUS
BobI ipu 0 °C (273 K)

-
0 _ . dT D H°
S°(273K)=5s"(0)+ gg(ﬂea)T T

m

rae ITm=27/3K.

YciaoBue ((a3oBoro paBHOBecHsl. YCIOBHEM  (pa30BOTO
PaBHOBECHUSI B MHOTOKOMITOHEHTHBIX CHCTEMAX SIBJISIETCS PABEHCTBO
XUMHYECKUX IMOTEHIINAIOB KaXJ0r0 U3 KOMIIOHCHTOB | B PaBHOBECHBIX

¢azax a u b:

nf =ny.

Takum oOpa3oM, HEBO3MOXXHO IIOTYYHUTh SHEPTrETHUCCKHM
BBIUTPBIII 3a CUET Iepexoja Jboro BeliecTBa M3 OAHOM (a3bl B

JIPYTYIo.

3akon I'enpu. PaccmoTpuMm cuctemy W3 raza W KHUJAKOCTH, B
KOTOPOM ra3 croco0eH pacTBOPSITHCA.

o O O 2a3 o © 2d3

B mMomeHT paBHOBecHs JI1000H KOMIIOHEHT ra30Boi (ha3bl UMEET
PaBHBIN XMMUYECKUN MOTEHIMAN B COCYIIECTBYIONIUX (Da3zax — ra3zoBou
(daze unum pacTBope:

Y, COTJIACHO MPUHITONU CUCTEME CTAHJAPTHBIX COCTOSTHUH,

© 2003 —2007 A.A.Cubupkun
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m:rTf+RTIni:n'§+RTln—”.
PO CO
[Tocne ToXaeCTBEHHBIX MPEOOPA30BAHUINA:

°oC
R :RTInP L

o o

C
nt - nﬁzRTInC—’O’- RT In
ped

3aMeTuM, YTO TIpU TMOCTOSHHOM TemIleparype pa3HOCTh
CTAHJAPTHBIX XMMHUYECKHUX TOTEHIIMAJIOB, 3allMCaHHAasl B JIEBOM 4acTH
BbIpaXXEeHMS, TocTosHHA. (CrenoBaTenbHO, NOpU  (PUKCUPOBAHHBIX
3HaueHusix P° u C°, ompenaensieMblx BHIOOPOM CHUCTEMBI CTaHJIAPTHBIX
COCTOSIHMI, OTHOIIICHHWE KOHIIEHTpPAllUM Ta3000pa3HOro BEIECTBA B
PacTBOPE K €ro MapiuagibHOMY JAaBJICHUIO HaJl 3TUM PACTBOPOM JOJKHO
OBITH IIOCTOSSHHBIM .

CrnenoBaTeNbHO, TAPIMATLHOE JIABJICHHUE Ta3a MOJ] PACTBOPOM H
€ro MOJISIpHAs KOHIIGHTpAIMs B PacTBOpPE MPOMOPIMOHAIBHBI JPYT
apyry (3akon I'empu, W.Henri, 1808, Aunrmus). /[ins mpou3BOIBLHOTO
KOMITOHCHTA | B Ta30BOH (pa3e BepHO

G =k>R,

rae K — xoa(hdHUIMEHT MponopIHOHANIBHOCTH, KOTOPBIA Ha3bIBaeTCS
KOHCTaHTOM | eHpH.

Kpome konctantel ['eHpH, pacTBOPUMOCTH Ta30B BBIpakKaeTCs
eIle IByMs BeTUYMHAMHU.

Koadbdumment pacrBopumoctr 1o OctBaipay (W.Ostwald,
['epmanus) a mpencraBisieT cOOOW OTHOIICHHE 0O0beMa ra3a K o0beMy
pacTBopa:

DTa BeIUWYMHA MOKA3bIBAET, CKOJIBKO 00BEMOB raza MEPEXOIUT B
OJIUH 00BEM pacTBOpAa.
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BrIpaskast KOJIMYSCTBO BEIESCTBA U3 ONPEACIICHUS MapIHaIbHOrO
JaBJICHUS, TTOJIYYMM BBIpaKCHHE JJII pacueTa MOJISPHONW KOHIICHTPAIUH
pacTBOPEHHOTO Ta3000pa3HOTO BEIIECTBA B paCTBOpE:

n_RkV,1l_a
"V, RTV, RT'

KoadhdurmenT adcopbimu o bynzeny (R.Bunsen, 'epmanus) b
npeacTaBisieT coOOM OTHOLIEHHE 00bema raza Vpy, W3MEPEHHOro MpH
To=273.15K, k 00bemMy pacTBOpa V),

HOJ’IBZSYSICB OITATH ONPCACIICHUCM IIapPpIHUAJIbHOIO AABJICHHA I'a3a,
IIOJIYYHUM €IIIC OJTHO BBIPAXKCHHC.

C = " = % xi =i P.
V, RT, V, R,
Takum  o0pa3oM,  pacuer  MOJSPHOM  KOHLEHTpALUH

ra3oo0pa3HOro BEIIECTBA B pPAacTBOPE BBINOJHSIETCS, HCXOAS W3
KOHCTaHTbl ['eHpH, kordduuuenta pacTtBOpuMocTd U KO3 PUIIMEeHTa
abcopOuu:

C=kR=—-ER=_LP.
RT RT,
3ameuanue. Ilpu pemeHnn 3amay  BHAYalle PACCUUTHIBAIOT
MOJIIPHYIO KOHIICHTPAIIMIO, ITTOCJIE Yero pelieHHe CBOAMTCS K JPYTUM
npueMaM, BBIMIOJHIEMBIM Ha OCHOBE YpaBHEHUH MaTepHAIBHOTO
OaJjiaHca.

Ecnn pPaCTBOPCHUIO B KHUJIKOCTHU ITIOABCPIracTCsa rasoBasg CMCChb,
KOTOpas JaJICC BBITCCHACTCA U3 PACTBOPA KUILIYCHUCM, TO IS KaXXKI0I'0
KOMIIOHCHTA, IIEPCHICAIICTO B paCTBOP, CIIPABCIINBO BBIPAKCHUC.

n=CV =2ipy zax p
e i % RT

rA€ N — KOJUYECTBO BENIECTBA PACTBOPEHHOTO BEILIECTBA, X; — MOJISIPHAS
JIOJIA JAaHHOIO KOMIIOHEHTa B HCXOAHOM ra3oBou cMmecu. Ilocne
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BBIJICTICHUSI ~ PACTBOPEHHBIX  BEIIECTB, HANPUMEDP, KHUIISTYEHUEM
MOJIy4aeTCsl Ta30Basi CMECh, COCTOSIIAs U3 TEX K€ KOMIIOHEHTOB, HO B
IPYTOM UX KOJINYECTBE!

a PVp
xe=—11 N Rr _ax
o o PV, ¢

an aa RT aaix

i=1 i= i=1

3akoH pacnpeneseHus. IRcTpakums. Paccmorpum cucremy u3s
JIBYX HECMEIIMBAIOIMMUXCS KUAKOCTeH 1 u 2, B KOTOPBIX HAXOIUTCS
HEKOTOPOE BEIIECTBO.

onc © O la
o O > o
%" o orc o © HC
B cocrossHun paBHOBECH
m=n,,

U B COOTBETCTBHUU C BEIOPAHHOW CUCTEMOMW CTAHJAAPTHBIX COCTOSHUIMA

m:nf+RTIn%:m§+RTln&

0"

Pa3HOCTh CTaHAAPTHBIX AJIEKTPOAHBIX MOTEHIIMAIOB IO3BOJISIET
YCTAaHOBUTh  B3aMMOCBSI3b  KOHLEHTpPALUMA  paclpeaesomerocs
BEIECTBA B PABHOBECHBIX (hazax:

n - nf:RTln&g—:RTln&.

0
2 2

ITockonbKy  NpW  MOCTOSSHHOM  TeMIeparype  pPa3sHOCTh
CTaHJAPTHBIX XUMHUYECKHUX IMOTEHUHUAIOB IIOCTOSIHHA, TO OTHOLIEHUE
KOHLEHTPALAN

Gy
c.
2

© 2003 —2007 A.A.Cubupkun
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TaKX€ IOJDKHO OBITh IMOCTOSAHHBIM (3akoH pacopenencaus, W.Nernst,
1890, I'epmanms). DTO OTHOIIEHWE HAa3bIBaeTCd KodduimeHToOM
pacrpesiesieHus BemecTBa Mexay dazori 1 u ¢azoit 2. Konuenrparus
paclpesieNaonerocss BellecTBa B IMEpBOM W3 Ha3BaHHBIX (a3
YKa3bIBACTCS B UHCIIUTENE, BO BTOPOM — B 3HAMEHATEE.

Paccmorpum [IPaKTUYECKHU BAXKHBIN ciy4am, Korjaa
pacrpeensonieecs: BEIecTBO MOABISETCS B CUCTEME B OJHOW M3 a3
(ucxomubIli pactBop F) m 0oOpabaThIBacTCs YHCTBHIM PACTBOPUTEICM
(3kcTparent S). YacTth BemecTBa nepexoauT u3 F B S o0pa3ys skcTpakt
E. OcraTok BeniectBa B gaze F oOpasyer padunar R. OprannzoBannblii
TaKMM 00pa3oM MpOIIECC HAa3bIBAETCS OJJHOKPATHOU SKCTPAKIUECH.

Ay Solvent El @ ° |extrac
-
F1%°e° | Feed Rl o % |Rafinare
Bsenem 1Be BeauuuHBI — KOYPPUIMEHT pacupelaecHus
BEIIIECTBA MEX/TY SKCTPAKTOM U pauHaTOM
K= —CE
Cr
1 00beMHOE OTHOIIeHUE (a3 IKCTpaKTa U pauHaTa
V
a=--£t,
Vr
[IpounsBeieHNE ITUX BEIUYUH
Ka = CeVE _Ne _
]
CrVr  NR

PaBHOE OTHOIIIECHUIO KOJIMYECTB paclpeIeIarolIerocs BemecTra B hazax
AKCTpakTa U paduHaTa, XapakTepU3yeT VYCJIOBUSA  BBINIOJHCHUS
AKCTPAKIIMU U Ha3bIBaeTCs KOIPDOUIIMEHTOM IKCTPAKIIUH.

Pe3ynbTar AKCTPaKIMHU XapaKTepU3yeTCs TOJICH
HEIKCTPArupOBAHHOTO  BEIIIECTBA,  OMNPEIEIIEMOM  OTHOIICHUEM
KOJIMUECTBAMU PaCIpeeIIONIerocs BemecTsa B padhuHaTE U UCXOTHOM
pacTBope:

© 2003 —2007 A.A.Cubupkun



3aBUCHMOCTh | (€), CBs3BIBAMOIIAs pPeE3yabTaT IPOBEACHUS
OKCTPAKIMU C YCJIOBUSMHU €€ BBINMOJHEHUS, OMpPEIENseTcs] CIoco0oM
NPOBEJCHUS  JKCTPAKIMM W  HA3bIBACTCA  XapPaKTEPUCTUYCCKUM
ypaBHeHUeM. /[l ONHOKpaTHOW OKCTPAKIUH TAaKyH 3aBHCHMOCTH
HETPYTHO TOJIYYHTh U3 YCJOBHS MaTepHalbHOTO Oamanca. [1ockoibKy
MIEpPBOHAYAIEHO BBOAMMOE B CUCTEMY BEUIECTBO PACTIPEACITUTCS MEKIY
HKCTPAKTOM U pa(uHATOM, TO

Ne =Ng +N:.
ITocne nenenus Ha Nk OJIy4aeM:
n_F =1+ i
nR nR
B npuHATHIX BbIllIe 0003HAYEHUAX ITO BHIPAYKEHUE UMEET BU/IL:

1o1ve,
J

N OKOHYATCJIbHO

1

J =

1+e’

Takum 06pa3zom, comepxraHue BEIIECTBA B PACTBOPE B PE3YJIbTATE
OJTHOKPATHOM SKCTPaKIMU CHUXkaeTcs B 1 + € pas.

Ecam mporecc 3KCTpakIuu MpOBOIUTCS HECKOJIBKO pa3, TO €CTh
nocyie otaeneHus paduHaTa K HEMYy T00aBJsSETCS odepeaHas MOPIHS
AKCTpPAreHTa, TO

Co_ 1 1 1
In™ve) Wre,) " ve,)

B ToMm cnydae, ecid Ha KaXJI0W CTaauu JOOABJISIOTCS paBHbIC
KOJIMYECTBA AKCTPAreHTa, TO

© 2003 —2007 A.A.Cubupkun
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e
T o(+e)

Takou BU/I UMEET  XapaKTEPUCTUUYECKOE YpaBHEHUE
MHOTOKPATHOW IKCTPAKIIUH.

3ameuanue. Eciu B 3aaue nmpuBeneHo 3HaueHue ko3 puiineHTa
pacnpenenenus Ko mexnay aByms ¢dasamu, U IepBol Ha3BaHa ¢asza
AKCTpPaKTa, TO B pacueTax MoJIb3yIOTCS CAMUM 3TUM 3HAUYCHUEM:

Ecnim mepBoii HasBaHa (asa wHCxXomHOro pactBopa (WM
paduHarta), TO

O

K :_:i,
CR K12

U B pacyeTax ClIeyeT MOJb30BaThCsl OOPaTHON BETUUMHOIA.

[Ipumep. Kosdduuuent pacnpeneneHusi yKCYCHOHM KHCIOTBI
MEXAYy BOAOW W JOMATWIOBBIM 3@upoMm paseH 2. Paccuwuraiite, BO
CKOJIbKO Pa3 YMEHBIIUTCS KOHIIEHTPALUSI YKCYCHOM KUCIOTHI B BOJHOM
pacTtBope, eciau k 100 M1 BogHOr0 pacTBopa 100aBUTh: a) OJIHY HOPIIHIO
a¢upa oobemom 600 mit; 6) Tpu nopiuu 3pupa oobemom 200 M.

Pemenune. DKkCcTpaknus yKCYCHOW KHUCIIOTBI OTPAKAETCA CXEMOW:

Sy (CH )0 El © © |icdseo

o O I1:0 Hal

Bonnas ¢asza sBisiercs dazoit papunarta, mno3ToMy Ko3QPUIHEHT
pacnpeieneHus
K= & =

R

N |-
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I[OJ'ISI HCOKCTPArupoBaHHOIro BCIOCCTBA B IICPBOM CJIy4dac
COCTaBHUT

.1 1 1 _1
I 1+e 1+Ka 1+1 600 mn 4’
2 100 mn
BO BTOPOM
.= 1 1 1
3™ 3 3 o
1+e 5 8
(1+e) 6‘:3[_'_} ZOOMng
2 100 m7 g

B nepBom cityyae KOHIIEHTpALs BOJHOTO paCTBOPA YMEHBIIIUTCS
B 4paza, BO BTOpoM — B 8pa3. DTOT pacuerT WLIIOCTPUPYET
3aKOHOMEPHOCTb, COCTOSII[YI0 B TOM, 4YTO M3BJICYEHUE BEIECTBA
AKCTPAKIMEH NPOTEKAET MOJHEe, €CJIM BMECTO MPUMEHEHUS OJHON
HNOPLUMM OJKCTpareHTa 3aJaHHOro o0ObeMa K HCXOJHOMY pacTBOPY
NOCJIEZIOBATENIBHO J100aBIATh HMMEIOIIEECS] KOJIMYECTBO PACTBOPUTENS
HECKOJIbKUMU  MaJIbIMA ~ TOPUMSAMH, TMOCIEIOBATEIbHO  OTACIAS
HOJIYYAIOIINECS SKCTPAKTHI.

JAunarpaMMbl IUIABKOCTH OMHApPHBIX cucTeM. Jlnarpammon
IJIJABKOCTU CHUCTEMbI HA3bIBAETCS COBOKYIIHOCTHh TOUYEK B KOOpAMHATAX
TEMIEpAaTypa — COCTaB, OTPAKAIOUIUX YUCIIO U IPUPOAY (a3 CUCTEMBI.

Temnepamypa

© 2003 —2007 A.A.Cubupkun
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Ha nuarpaMme IUIaBKOCTHM KaXKAas TOYKA OTPAKAET COCTOSTHUE
CUCTEMBbl  3aJJaHHOTO  COCTAaBa, HAXOMMALICHCS NOpU  3aJaAHHOMN
TeMriepaTtype. Takue TOUKU Ha3bIBAIOTCS (PUTYPATUBHBIMU.

CocTaB cUCTEMBI OTPa)KarOT Yallle MAaCCOBOM, PEKE — MOJISIPHOM
JOJIE KOMIIOHEHTA, 3allMCAaHHOTO Yy IIPAaBOM TPAHUILIBI JUArpaMMbl
MIJIABKOCTH.

Bo Bceil oOmacTtu auarpaMmbl, 3a UCKJIIOUYEHHEM €€ OOKOBBIX
IpaHMIl, CUCTeMa COCTOMT W3 JBYyX KoMmmoHeHToB (K =2). Bokobie

IrpaHuibl OTBCYHAIOT HMHAMWBUAYAJIbHBIM BCIICCTBAM, TAaK YTO IS HHUX
K=1.

Paznuyarot Tpu NpoCTEUIINX TUTIA TUATPAMM IIJIAaBKOCTH.

1. InarpaMma IaaBKOCTH CHUCTEMBI, 00pa3yrolieil HenpepbIBHBIN
P TBEPIbIX pacTBOpPoB. Jlpyroe Ha3BaHuE: aUarpaMma IUIABKOCTH
CHUCTEMBI C HEOTPAHUYEHHON B3aUMHOW PACTBOPUMOCTHIO KOMIIOHEHTOB
B KUJIKOM U TBEPJIOM COCTOSIHUMU.

A o @, B

JIBe NUHMM HA OUarpaMMe IUIABKOCTH ATOTO THIMA JETSAT €€ Ha
TpHU 00JIACTH.

O6nactp | Yucno ¢az O Xapaktepuctuka ¢as
I 1 PacrmiaB (oHOpOIHAS KUK CMECh)
I 5 PacmutaB coctaBa @ ¥ KpUCTAILIBI TBEPIOTO
pacTBOpa COCTaBA s
1 1 TBepabIi pacTBOP

Ecou ¢urypaTtuBHas TOYka OTHOCHUTCS K OAHO(A3HOW 00JacTu
JyarpaMMbl IIJIABKOCTH, TO COCTaB ATOM (a3bl onpeaeisieTcss abCuCCoi
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3TOM TOYkW. [l HaXOXKIEHHSI COCTaBOB PpABHOBECHBIX (a3,
COOTBETCTBYIOIIUX 3aJaHHOM TOYKE BHYTpH JAByX(]a3zHOH o00sacTu
auarpaMMbl (Touka M Ha guarpaMme), HEOOXOJIMMO IIPOBECTH Yepe3
TaHHYI0 TOYKY TOPWU3OHTAIBHBIA OTPe30K (HOMYy) 0 TIEPEeCeUYCHHsS C
rpaHullaMu 3Tod AByX(a3Hol obOsacTu. AOCIUCCH HAWJIEHHBIX TOYEK
NepeceueHrs COOTBETCTBYIOT COCTaBaM COCYIIECTBYIOMHUX (a3.

COBOKYITHOCTh ~TOYEK, OTPAXKAIOIIUX PABHOBECHBIM COCTaB
KUIKOH (ha3bl, Ha3bIBaeTCs KpUBOM JUKBHyca (zam. liqidus — sxuakmuii),
WIA KpUBOW KpUCTa/mu3anuy (Ha JuarpamMMe TUTaBKOCTH O0O3Ha4YeHa
OykBoii L).

COBOKYITHOCTh ~TOYEK, OTPAXKAIOIIUX PABHOBECHBIM COCTaB
TBepAoH (pa3wl, Ha3pIBaeTCS KpUBOH commmyca (zam. Solidus — TBepaprii),
WJIM KPUBOW TUTaBIICHUS (HA IUarpaMMe IJIaBKOCTH 00O3HaueHa OyKBOW
S.

KpuBble nuKBHAyca W CONMIyca HMMEET OOIIUe TOYKH Ha
OOKOBBIX TpaHUIAX JUarpaMMbl, COOTBETCTBYIOIIME TeMIepaTypam
TUTaBJICHUS [, MHAUBUIYabHBIX KOMIIOHEHTOB. B Toukax maBieHus
koMrnoHeHTOB K =1u @ = 2.

2. JluarpamMMa TIUIaBKOCTH CHCTEMBbI, KOMIIOHEHTBI KOTOPOMl
HEOTPAHUYECHHO CMEIIMBAIOTCI B KUAKOW (a3ze MW  MOJHOCTHIO
HEpPacTBOPUMBI Jpyr B Japyre B TBepaou ¢aze. [Ipyroe Ha3BaHueE:
AyarpamMMa NjaaBKOCTU IBTEKTUYECKOrO TUIIA.

'I1
!
o1
i Q‘
P
£
4 o o, . m, }}
O6nactb | Yucno ¢az @ Xapakrepuctuka ¢a3s
I 1 PacrmiaB (oHOpOIHAS KUIKAS CMECh)
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Kpucramisl A 1 pacmiiaB coctaBa w;
[ 2 (oOoraieH KOMIIOHEHTOM B 110 cpaBHEHHIO C
HCXOJIHBIM COCTABOM (0p)

Kpucramnel B u pacnnas coctasa w;
[l 2 (oOoraieH KOMIIOHEHTOM A 10 CpaBHEHUIO C
MCXOJTHBIM COCTABOM (0()

Cwmecsh kpuctaimoB A u kpucrtamios B,
KOTOpBIE 00Pa3yIOT CaMOCTOSITENbHBIE (Da3bI

KpuBas nukBugyca s 3TOro THNA JUdarpaMM IUJIABKOCTH
npeAcTaBiIsieT co0OM COBOKYNMHOCTh JBYX KpHUBBIX JIMHHM, KpuBas
coJuayca — TPU OTPE3Ka JOMAHOU JIMHUM.

IToMuMO TOYEK IIABJIEHUS WHIWBUAYAJbHBIX BEIIECTB, KPUBBIE
JUKBUIYCA U COJUIyCa MUMEIOT TPEThIO OOIIYI0 TOYKY, HA3bIBAEMYIO
DBTEKTHYECKOW. DBTEKTUYECKUH COCTAB COOTBETCTBYET MHUHUMAIIBHOU
TEMIIEpaType, NPU KOTOPOM B JaHHOM CHUCTEME CYILUECTBYET >KUIKas
¢aza (epeu. eutecti CoS — JIerkoruIaBKuil).

3. JluarpamMMa TIUIaBKOCTH CHCTEMBI, KOMIIOHEHTBI KOTOPOMl
00pa3yloT XMMHUYECKOE COCIMHEHUE, YCTOMUUBOE U B TBEPI0il (pase, u B
pacnase.

OTta juarpaMma TMpEACTaBIsieT COOOM COBOKYIHOCTh JIBYX
AUarpamMm 3BTEKTUYECKOrO THUIA, UMEIOIIUX OOILIYIO TPaHUILy.

T

IV
I

I

VIT
VI

A A.B, B
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B Tabnuiie mnpuBeAEeHO KpaTKoe ONUCcaHue o0JacTe »Tou
JIarpaMMBl.

O6nactb | Yucno ¢az @ Xapakrepuctuka ¢as
I 1 PacrmiaB (ogHOpOIHAS KUK CMECh)
I 5 Kpuctamiel A u pacrias, o0oraiieHHbId
XUMHUYECKHM coennHenueM A,By
n 5 Kpucramisl AyBy 1 pacninas, o0oranieHHbIH
KOMITOHEHTOM A
Y, 5 Kpucramisl AyBy 1 pacninas, o0oranieHHbIH
KOMITOHEHTOM B
Vv 5 Kpucramnel B u pacnas, odoramieHHbIM
XUMHUYECKUM coennHeHneMm A,By
VI 5 CmMecsh kpuctaioB A 1 kpuctaiuios A,By,
KOTOpbI€ 00pa3yIOT CaMOCTOSITEIbHBIE (ha3bl
VI 5 Cwmecs kpucramnos A,By u kpucramios B,
KOTOpbI€ 00pa3yIOT CaMOCTOSITEIbHBIE (ha3bl

K 4amcny Touyek mepecedyeHMsi KPUBBIX COJNHMAYCAa W JMKBHIYCA
OyZeT OTHOCUTHCS W TOYKa IUIABJICHUS XUMHUYECKOTO COEIUHEHUS
(COOTBETCTBYET TOUKE MaKCUMyMa Ha KPUBOU JIMKBUTYCA).

[ToMuMO 3THX TpeX Ba)KHEWILUX AUArPaMM IJIaBKOCTH U3BECTHBI
ApYyrue, CoJAepXKallue XapaKTepHbIE YepThl MPUBEACHHBIX BbIIIE
auarpamm. Tak, MIMPOKO PacHpoOCTPaHEHbI IUarpaMMbl COCTOSIHUS,
KOMIIOHEHTBl ~ KOTOPBIX  OOJIAJal0OT  OrPAHUYEHHOW  B3aUMHOM
PacTBOPUMOCTBIO B TBEPJOM COCTOSHHM.

JIeCTBUTENBHO, BBIACIEHUE YHUCTBIX KPHUCTALUIOB TEPBOTO
BEUIECTBA M3 paciuiaBa, OOOTalleHHOrO BTOPBIM KOMIIOHEHTOM,
ABJISIETCS UICATU3UPOBAHHBIM CiIydaeM. B 3TUX yCIOBHUSX OOBIYHO
o0pa3yloTcs KpPUCTAJUIBl  TBEPAOrO  PacTBOpa, PABHOBECHOIO C
pacruiaBoM. Ilo Mepe oOoramieHust paciiaBa IPUMECBI0 €CTECTBEHHO
OKHJIaTh, YTO €€ COJAEp>KaHUE B KpPUCTALIAX Takke OyAeT BO3pacTaTh.
[ToaToMy B amarpammax 3BTEKTHYECKOTO THUIMA BEPTUKAJIbHBIA XOJI
JUHUNA CONMAYyca 3aMEHsIeTCsl HakJIOHHbIM. HoBO€ MoJokeHHe KpUBOU
coluayca ABISIETCS  TpaHuled o0JacTH  TBEPAOrO  PacTBOpa,
PaBHOBECHOI'O C pacIylaBOM. OJTH O0JIaCTHM TBEpPJAOrO pacTBOpa Ha
pUCYHKaX OTMEUYEHBI TPEYECKUMU OyKBaMu &, B 1 .
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o f & Y ¢

A B A A8, B

OO0ylacTb TOMOTCHHOCTH Y, COOTBCTCTBYIOIIAS  TBEPJOMY
PacTBOPY HCXOJHBIX KOMIIOHCHTOB B XMMHYECKOM COCIUHCHUH, IS
OJIHUX COCJAMHEHHH OYyJIeT 1OCTaTOYHO MIUPOKOH, a ISl APYTUX — Y3KOM.
[lepBblc cOeaUHEHUS OTHOCATCS K BEIICCTBAM IIEPEMEHHOIO COCTaBa
(GeprommmaaM), a BTOpPHIC HA3BIBAIOTCS COCAMHCHHUSMHU IOCTOSHHOTO
cocTaBa (IaJbTOHUIAMU).

IIpumenenne npasuiia ¢pa3 K aHAJIU3Y AMATPAMM IUIABKOCTH.
[Ipumenum oOliiee BbIpaxkeHue 11 paBuia a3

C+Oo=K+1I

K JuarpaMMaM IUIaBKOCTU. B 3TOM ciydae W3 BceX NapaMeTpoB,
OMPENETSAIONINX  COCTOSHHE CHUCTEMBI, PacCMaTpUBAIOT  TOJIBKO
temmeparypy. [loatomy 77 = 1.

Yucno koMnoHeHToB K = 2 BO Bceld 00JaCTU AUArpaMmbl, KpoMe
ee  OOKOBBIX  CTOPOH, COOTBETCTBYIOLIMX  HWHAWBUYyaJIbHBIM
KoMmIoHeHTaM, raoe K = 1.

Yucno ¢a3z @ ObUIO OTMEUEHO BBIINIE IS KaXKJI0H o001actu
KOHKPETHOM TUArpaMMBbl.

[Tonb3ysich mpaBwiIoM (a3, MOKHO PACCUUTATh YMCIIO CTEIECHEH
ceobonpl C g J000M TOYKM JauarpaMmbl. Pe3ynbTaThl pacuera
MHTEPIPETUPYIOT CIETYIOIIUM 00pa30oM.

3HayeHue Cc=2 UMEET MECTO B 0JIHO(pa3HBIX
JIBYXKOMIIOHGHTHBIX cHcTeMax (paciuiaBe W TBEPJOM pacTBope). IDTo
O3HAYaE€T, YTO HM3MEHEHHE [IBYX IapaMETPOB COCTOSHUS, a HMEHHO,
COCTaBa CUCTEMBI U €€ TEMIIEPATYPhI, B HEKOTOPOM MHTEPBAJIE COXPAHUT
B CUCTEME MPEKHUE KOMIIOHEHTHI U TIPEKHUE (Pa3bl.
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3nauenne C =1 xapakrepHo i1 JAByX(]a3HbIX o0OacTel
ayarpaMMbl. DTO O3HAYaeT, YTO MPOU3BOJBHOE HW3MEHEHHE OJIHOTO
mapaMeTpa COCTOSHUS, HamlpuMmep, TeMmIepaTypbl, IpUBEIET K
OJIHO3HAaYHOMY H3MEHEHHIO COCTaBa PaBHOBECHBLIX (a3, 3agaBaeMoMy
MIOJIOKEHUEM T'PaHUIl ATUX o0JlacTel Ha TuarpaMMe IIaBKOCTH.

OnHa creneHb CBOOOJBI XapakTepHa [JIsi OOKOBBIX TI'PAHUIL
JTUarpaMMbl TUTABKOCTH B 00JIACTH BBIIIEC M HUYKE TOYKHU IUIABJICHUS. DTO
O3HAYaeT, YTO MPOW3BOJIHFHOE HM3MEHEHHE TeMIIepaTypbl B HEKOTOPOM
MHTEpBaJie He IPUBEJICT K MOSIBICHUIO HOBOU (pa3bl.

Ha nuarpamMe MMEIOTCS WHBApUAHTHBIE TOYKH, JJISI KOTOPBIX
C =0. OHU COOTBETCTBYIOT TOUKaM, B KOTOPBIX MEPECEKAIOTCSI KPUBbHIC
colmuayca W JUKBUIyca. Takas cuTyalus HMEEeT MECTO B TOYKax
MJIABJICHUS WHAWBUYAJbHBIX KOMIIOHEHTOB, BKJIIOYAs XUMHYECKOE
COCMHEHHUE, U B IBTEKTUYECKOW Touke. IHBapHaHTHOCTh ITHUX TOYEK
O3HAYaET, YTO JIF0OOE€ M3MEHEHUE COCTaBa WM TeMIEpaTypbl CHCTEMBI
MPUBEACT K UICUE3HOBEHUIO XOTs Obl OJ{HOM (pa3bl.

B Toukax Ha JMHUSX JMKBUAYCAa M COJIMAYCA, HCKIIIOYas
WHBapUaHTHbIC, uynclio (a3 @ He OMNpeJiesieHO, a 3HaYUT, BAPUAHTHOCTh
cucteMbl C He MOXKET OBITH HaMIEHA.

Pacyer kouuuyecTB paBHOBecHbIX ¢pa3. Takou pacuer
BBITIOJIHACTCSI HAa OCHOBE YpaBHEHUW MaTepuajibHOro OajaHca.
Hamnpumep, Maccbl paBHOBECHBIX JPYTr JPYry paciuiaBa U KPUCTAJUIOB
TBEPJIOT0 PACTBOPA BBITOJHICTCSA HA OCHOBE 3HAYEHU MACCOBBIX J10JIEN
BTOPOTO KOMITOHEHTA, OTCUUTHIBAEMBIX C JTUATPAMMBI IUIABKOCTH.

T

A

| . 0y, ¥l
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Cucrema, CpelHMII COCTaB KOTOpOW @; oTBe4yaeT Touke M Ha
PUCYHKE, COCTOMT M3 pacIljlaBa COCTaBa @, M TBEPAOr0 pacTBOpa
cocTaBa 3. Macchl cocylecTBYOmMUX (a3 CBA3aHbl YCIOBUSMHU
MaTepHuaJbHOro OajaHca:

WM, =wW,m, +W,m, (mst kommoHeHTa B),
(1- wy)m = (1- w,)m, + (1- w,)m,  (ans xommonenTa A).

Pemienne 31O CHUCTEMBI ypaBHEHHWH JAaeT BO3MOXKHOCTH
paccunTaTh Macchl (WJIM COCTaBBI, €CJIM JHarpaMma COCTOSHHS He
M3BECTHA) PAaBHOBECHBIX (pa3.

Kpusbie oxiia:kaeHnsi KaK HCTOYHHUK JHATPAMM IIABKOCTH.
KpuBasi oxyaxaeHus MpeacTaBigeT co00M 3aBUCUMOCTh TEMIIEpPaTyphl
CUCTEMBI OT BpEMEHH OXJaxJeHUs. OHa OXBaThIBA€T WHTEPBAI
TEMIIEPATYp OT IIOJHOIO PACIUIABICHUA CHCTEMBI JI0 MOJIHOIO €€
3aTBEP/ICBAHUS.

Ha xpuBBIX OXJIQXKACHUS PA3IMYaAIOT TPU XaPAKTEPHBIX y4acTKa!

1. bBeicTpoe oxJaxkJeHWEe. XapaKTEepHO JJIsI CHUCTEM, HE
npeTeprieBalomux (pa3oBbIX MPEBpaAIlllEHUNA. DTO UMEET MECTO BBIIIE
TEMIEPATyphbl JUKBUAYCA U HUKE TEMIIEPATYpPhl COMUIYCA I TAHHOTO
COCTaBa.

2. MennenHoe oxyaxaeHue. HaOmromaercs Ha aByxdas3HbIX
y4aCTKaxX JuarpamMMbl IUJIABKOCTH B HWHTEPBAIEC TEMIIEPATYP MEXKIY
KpPUBBIMM JIMKBUJyCa W coiuayca. Ha 3ToM ydacTke MpPOUCXOIUT
da3oBbIl Mepexo] — 3aTBEepACBaHUE paciuiaBa. BeljeneHue TEmioThl
KPUCTAUIM3ALMU TPEMATCTBYET OBICTPOMY OXJIAXKICHUIO CHCTEMBI.
O6pazoBanue  TBepJoM  (a3bl  COMPOBOXKAACTCA  MOCTEHEHHBIM
CHUKEHHEM TEMITEPATYPHI.

3. TemneparypHas  octaHoBka. Mwmeer  wmecto  mipum
KPUCTAJUIA3AlMM  pACIUIaBa B MWHBApPUAHTHBIX TOYKaX, B KOTOPBIX
JMKBUAYC W COJUIYC TepecekaroTcs. Kpucramnmzanus HauuMHAETCS U
3aKaHUYMBACTCSA IIPU OJHOM M TOM ke Temreparype. [anbHenmiee
CHIDKCHHUE TEeMIIepaTypbl OyJeT MPOUCXOAUTH TOJIBKO TOCJE IMOJHOIO
3aTBEPACBAHUS CUCTEMBI.

[lepexoapl  MEXIy  XapakTEpHBIMM  yY4aCTKaMH  KPHUBBIX
OXJIQXKJICHHUSI UMEIOT BHJ M3JIOMOB. Temmeparypsl, Ipu KOTOPBIX OJIUH
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Y4aCTOK CMEHSAETCA HPYTrMM, COOTBETCTBYIOT TOYKaM JIMKBHUAYCA U
conmupayca. [loctpoenre nuarpaMm MJIABKOCTH MO KPUBBIM OXJIAXKICHUS,
AKCIIEPUMEHTAJIBHO MOJYYEHHBIM JJII HECKOJIBKMX COCTaBOB 3aJlaHHOM

CHUCTEMBI, WJUTFOCTPUPYETCS PUCYHKAMM.
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TEPMOJJMHAMUKA ®A30BBIX PABHOBECUIA

CocraBurens:
Anexkceit AnekceeBud CuOUpKUH

Koncnexm nekyuil no Kypcy Heop2anuiecKkoii Xumuu

['ocynapcTBeHHOE 00pa30BaTEIbHOE YUPEKACHUE BBICILIETO
npodeccroHaabHOTo 00pa3oBaHus «HKeropoaCKuil Tocy1apCTBEHHbBIN
yauBepcuret uM. H.W. JlobaueBckoro».

603950, Huxxuuit Hosropoa, nip. 'arapuna, 23
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