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1. DJjieMeHTBbI CTPOEHHSI AUATPAMM COCTOSIHUS
ABYXKOMIIOHEHTHBIX CHCTEM

[Ton «cocTossHMEM» CHUCTEMBI B (DU3MKO-XHMHYECKOM aHAaJIHM3e
NOHUMAIOT COYETaHHE CJICAYIOIUX MapaMeTpoB W XapaKTepUCTHUK:
temneparypsl (T), maBnenus (p), XMMHYECKOro cocTaBa (C), ¢a3zoBOro

cocTaBa — YHCIAa M KOJIMYECTBEHHOTO COOTHOLIEHHUS a3, a Takxke
HAJIMYUS WIA OTCYTCTBHS B3aUMOJICHCTBUS MEX Ty (azamu.
JluarpaMma  COCTOSIHUS — O9TO  TIEOMETpPUYECKHil  00pas,

OTPaKAIOIIUK BCE OCOOCHHOCTH COCTOSIHHS CHCTEMBI B 3aBHCUMOCTH OT
BbIOpaHHBIX MapameTpoB. JIroOas Touka Ha JAMarpaMMe IOJHOCTbHIO
OTIHCBIBAET COCTOSIHUE CHCTEMBI IPY JAHHOM COYETaHHH ycIoBHU. Takyio
TOYKY Ha3bIBalOT (PUIypaTUBHOM.

Jlnst n300paKeHusT TByXKOMIIOHEHTHOW CHCTEMBI B KOOpIMHATaX
T-p-c  HEoOXOIUMO TOJB30BATBCA OOBEMHBIMH JUarpaMMaMu B
TpexMepHOM mpocTpaHcTBe (puc. la). KonaeHCHpOBaHHBIE CHCTEMBI
BKJIIOYAIOT TOJIBKO TBepJble U >kujkue ¢a3pl. Ha paBHOBecus ¢ ydactuem
9THX (ha3 JaBIIEHHWE OKa3bIBACT HE3HAYHTEIHHOE BIIMSHHUE, ITOITOMY
JMarpaMMbl COCTOSIHHMS JIBYXKOMIIOHEHTHBIX KOHJIEHCUPOBAHHBIX CHCTEM
cTposT B KoopauHarax T-c (p = const). Takue muarpaMMbl H300paXkarOT B
BUJE TPSAMOYTOJbHUKA, HAa OCHOBAHMU KOTOPOIO  OTKJIAJbIBAETCS
coJiepKaHre OJTHOTO M3 KOMIIOHEHTOB B MACCOBBIX WJIM MOJIBHBIX JIOJISIX
(06b14HO B %), a Ha OOKOBBIX CTOPOHAX OTKJIa/bIBaeTcs Temneparypa (°C
win K). HiwkHue yrisl Ha [uarpaMMe OTBEYaroT YMCTHIM KOMIIOHEHTaM A
u B (puc. 16).

a 6

Puc. 1. [Toctpoenne auarpaMM COCTOSIHUS B kKoopauHaTax T-p-c (a) u T-c (0).

JUnst  cUCTEMBI, HaXOJUIIICHCs B PaBHOBECHH, IMPUMEHSETCS
npasuio ¢a3 ['nboca:

C+d=K+2, 1)
rie C — umcio creneHet cBoboawsl, @ — umcino ¢a3, K — uwucno
KOMIIOHEHTOB, a 2 — YHCIO HE3aBUCUMBIX MapaMeTpOB COCTOSHUS,

KOTOPBIMH 0OBIYHO sBJsSIOTCS T U p.
B koHACHCHpPOBaHHBIX CHUCTEMax, IpU p = CONSt, mpaBwio ¢a3
HMMEET CIEAYIOINUMA BUA:

C+d=K+1. (2
B nByxxommonenTHoi cucteme K = 2, mosromy:
C+d=3. (3)

CornacHo TPUHIMITY COOTBETCTBUS KAXKIOMY KOMIUIEKCY (a3 Ha
JMarpaMMe COCTOSIHUSI OTBEYaeT OIpeJesIeHHbIN TeoMeTpudYeckuii oopas.
PaccmoTpuM  OCHOBHBIE BHIBI PAaBHOBECHMH B JIBYXKOMIIOHEHTHBIX
KOHJICHCHUPOBAHHBIX CHCTEMAaX C TOYKM 3pEHUS HX TIE€OMETPUUECKOU
HMHTEpIIpETALIH.

1. Oonogasnoe pagnosecue: ® =1, C =2

B onHO(a3HOM COCTOSHUMU cHcTeMa MMEET 2 CTENEHU CBOOOIbI.
MOoXHO M3MEHATh U TEeMIIepaTypy, U cocTaB 0e3 u3MeHeHHs (ha30BOTO
coctossHus.  Takoe  paBHOBeCHME  HA3bIBae€TCsS  JIMBAPUAHTHBIM.
I'eomerpuueckum oOpazoM 0aHO(GA3HOTO COCTOSIHUS SIBIISIETCA YacCTh
IUIOCKOCTH AMarpamMmmsl (00J1acTh).

2. Jlsyxgpaznoe pasnosecue: @ =2, C =1

Eciu B paBHOBecuM HaxoisTcs ABe (pas3bl, TO TaKOE COCTOSHUE
MOXKET IOLJCPKUBATBCA IIPU  HE3aBUCUMOM  H3MEHEHUU  OJHOIO
napamerpa (Hampumep, ¢) U 3aBUCMMOM M3MEHEHUHU JIPYroro napamerpa
(T). Ha nnarpaMme 3T0 OTpakaeTcsi KpUBOi 3aBUCHUMOCTH T OT C.



Paccmotpum  cuctemy  A-B, B koTopoii = HaOmromaeTcs
HEOTPaHWYEHHAs! PACTBOPUMOCTh KOMIIOHEHTOB B JKHJIKOM M B TBEPJOM
COCTOSIHMSIX. B cucTeMe BO3MOXKHO CYIIECTBOBAaHHE TOJBKO NBYX (haz —
xwukoro pacrsopa (L) u TBepmoro pacrBopa (o). Mcxoas u3 npasuiia ¢as,

MOJKHO TPEIIOJI0KHTh, YTO IBYX(a3Hble paBHOBecus L S o (mpomecc

KPUCTAUTM3alMM TIPU  OXJIAKICHUUM CUCTeMbl) u o S L (mpomecc

TUTABJICHUS TIPH HATPEBAHUU CHUCTEMBI) H300paKAIOTCS OJTHON KPUBOU:

L TI1J'|.B
Puc. 2.

T A a

A B

Ho 3T0 HeBepHO, MOCKOJIBKY COCTAaB pPacCIulaBa M KPUCTAJUIU3YIOIIEHCS
¢da3pl coBMagaeT TONBKO TMPHU TUIABJICHHUH YHCTBHIX KOMIIOHEHTOB H
HEKOTOPBIX coeauHeHuid. B oOmem ciydae nByxdasHOoe paBHOBECHE
n300pakaeTcss JIBYMSl  CONPSDKEHHBIMH — KPUBBIMH. B yacTHOCTH,

paBHOBECHE pacniagé S meepovill pacmeop MOXHO HM300pa3HTh

CJIEIYIOIUM 00pa3oMm:

-
L TwmB
Puc. 3. IuarpamMmma cocTOSIHUS
CHCTEMBI C HEOTpaHUYCHHOMN
TwA a PaCTBOPUMOCTBIO KOMITOHCHTOB.
A B

BepxHsaa kpuBas Ha JuarpaMMe HasbplBaeTcs JIMKBHAycoM. OHa
n300pakaeT 3aBUCHUMOCTb TEMIIEpaTyphl Hayala KpUCTAJUIM3allUU
pacmiaBa OT COCTaBa NPH OXJAXACHWM cucTeMbl. HuxHsAA Kpupasd
Ha3zbIBaeTcs conuaycoM. OHa n300pakaeT 3aBUCUMOCTh TEMIIEPATyPhl

Hayajla IUIABJICHHMS TBEPAOTO pacTBOpa OT COCTaBa CHCTEMBI IIpH
HarpeBaHuu. OOmacTp Ha  JAuMarpaMme,  paclOJIOKCHHAs — MEXIy
CONPSUKEHHBIMH KPHUBBIMH, OTBEYACT JABYX(a3HOMY COCTOSIHUIO CUCTEMBI.
CocraBbl (ha3, HaAXOIAMIMXCS B PABHOBECHHM B JIOOOH (HUrypaTHBHOM
TOYKEe JBYX(a3HOH 00NacTH, MOXHO OIpeNeNuTh, IPOBEAs Yepe3
(GUrypaTUBHYI0 TOYKY TOPH3OHTAJIBHBIA OTPE30K 1O IEPeceueHust c
KPUBBIMH. OTOT OTpPE30K Has3bplBaeTcss KOHOAOH. KOHIBI KOHOIBI
yKa3bIBalOT COCTaBbl PABHOBECHBIX (has3.

Puc. 4. B crinaBe coctaBa x Ipu TeMIepaType
T, B paBHOBecun HaxonsiTcs L-¢a3a cocraBa
a u a-(asa cocrasa b.

KommgectBenHoe cootHomenue (a3 B 1Byx(ha3HOM CIIIaBe MOKHO
OTIpEeAETUTH 10 MPABHUITY phluara:
a) €CJIM COCTaB BBIPAXKEH B MACCOBBIX JIOJISIX:

m(a) ax
ma) _ax "
m(L) xb

0) ecii COCTaB BBIPAXKEH B MOJIbHBIX JOJISAX:
n(a) ax
ma) _ ax ©)
n(L) xb

[IpaBmio pbryara: OTHOIIEHHWE Macc (KOJMYECTB BELIECTB) (a3oBBIX
COCTABJISIOUINX PaBHO OTHOLIEHMIO IPOTUBOJIEKALINX OTPE3KOB.
OOpaTHbIM SBJSIETCS NPABWJIO COEIUHUTENIBHON MpPsIMOW, KOTOpoe
INpUMEHSIeTCA s HaxXOXKJICHHMs cocTaBa oOpaslia, MOJIYYE€HHOrO IpH
CILIaBJIEHUU JIBYX M 00Jiee CIUIaBOB Pa3HOI'O COCTaBa.



JByx(da3Hast 001acTh 3aHMMAET YacTh INIOCKOCTH JHAarpaMMbl TaKk
xe, Kak 1 onHo(dazHas. OnHako ecnu (GUTypaTUBHASI TOUKA HAXOAUTCS B
oJHO(a3HOH 061acTH, TO OHA OJHOBPEMEHHO SIBJISICTCS U TOYKOM COCTaBa.
[Tpu HaxoxneHun GUTrypaTUBHON TOYKHM B IBYX(azHOH obnactu (Touka 1
Ha puc. 4) B paBHOBECHM HaXOJATCs TBepAas U *HUJKasg (a3bl, COCTABbI
KOTOPBIX JIEXKAT Ha COOTBETCTBYIOIINX KPUBBIX (TOUKH 2 U 3).

B 1Byx(a3HbIX paBHOBECHSX MOIYT Y4acTBOBaTb >KHUIKUE U
TBepabie ¢a3pl. B Tabmune 1 npuBeneHB! OCHOBHBIE BUABI IBYX(a3HBIX
paBHOBECHI B cUCTeMax, HE COJIEpKAIUX HOBBIX COEJMHEHUH.

Tabmuma 1
JByx(a3nbie paBHOBeCHS
PaBnosecue | O0macTh Ha Juarpamme XapaKTepI/ICTI/IKa PpaBHOBECUA

LS L, L, + L, PaccnanBanue *XKUIKOCTH

LSo L+a [TepBuuHas KpucTamIM3aus

LS A L+A Kpucrannuzanus KOMIOHEHTa
0SB a+p Bropuunas kpucramiuzanus
ASB A+B MexaHudeckasi CMecCh

3. Tpexgpasnoe pasnosecue: @ =3, C =0

OtcyTcTBHE CTeleHel CBOOOAb y Tpex(}a3zHOTo paBHOBECHUS
O03HAYaeT, YTO JAaHHOE COCTOSHHUE OCYIIECTBISETCS MPHU IOCTOSHHOM
TEMIeparype TpH ydacTHH TpeX (a3 TOCTOSIHHOTO cocTaBa. Takoe
paBHOBECHE HA3BIBAETCS HOHBAPUAHTHBIM. [ eoMeTpuueckum o00pazom
HOHBApUAaHTHOT'O PAaBHOBECHA B ABYXKOMIIOHCHTHBIX CHCTEMaX ABJISACTCA
TOPU3OHTAIBHBIM OTPE30K, HA KOTOPOM HMMEIOTCS 3 TOYKH, OTBEUAIOIIHE
COCTaBaM PaBHOBECHBIX (a3.

Bo3MoxHBI TOBKO 1Ba BapraHTa TpeX(Pa3HbIX PEeaKIIHii: UK O/JHA
daza pacnagaeTcs Ha ABE APyTHe, Wi ABe $asbl, pearupyst Mex1y coOoid,
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JAIoT TpeThio (hazy. B 0003HaYCHUSAX pUC. 5 MOKHO HAINKCATH:
a) pacnan ¢asel: F; S Fy + F3, 0) oopazoBanue dasel: F1 + F3 S Fo.

Bapuanter Tina F; + F, S F3 wHckiIodeHBI W3 COOOpayKeHUH
MaTepHaIbHOro OajaHca.

T
F, F, R Puc. 5. Ilpu Temneparype Ty
Tof=--- ’ - B PaBHOBECHH HAaxXOMATCS (a3bl
Fl, Fz u F3.
A B

Paccmotpum paBHOBecus ¢ ydactuem ciemyrommx das: L, L, Lo,
o, B, v, tme L — romorennsiii pacruia, L3 u L, — aBe xuakue dassl B
Clly4ae paccllauBaHus, o, [3 W Y — TBEpAbIE PACTBOPHI HA OCHOBE
KOMIIOHEHTOB A 1 B mim coenuuenus S.

Tabnuma 2
Tpexda3nbie paBHOBecHUs

I'eomeTrpuueckuii 06pa3 Peakuus HasBanue peaxiuu
a > B LSa+p OBTEKTUYECKAS
o V B ySa+tp IBTEKTOMIHAS
Ly y; B LS Li+p MOHOTEKTHYECKAs
a . L ySatL METATCKTUYECKas
L A B L+BSa HEePUTEKTHIECKAs
* ¥ B atpBSy IEPUTEKTOUIHAS
Ly $ L L+LSy CHHTEKTUYECKAs




2. I[BOﬁHLIe CHUCTEMBI C Heorpaﬂnqeﬂﬂoﬁ PacTBOPUMOCTHIO
KOMIIOHEHTOB

[Tpumep auarpaMmbl COCTOSHUSI IByXKOMIIOHEHTHOW CHCTEMBI, B
KOTOpOH HaOII0AAaeTcsi HEOrpaHUYEHHas: PAaCTBOPUMOCTH KOMIIOHEHTOB
KaK B KMJIKOM, TaK M B TBEpJOM COCTOSHHUAX IpuBeleH Ha puc. 3. Ha
TaHHOM TuarpaMMe HaOJroaeTcsl MOCTENIEHHOE CHIDKEHHE TEeMIIepaTyphl
KpUCTAUIM3alMK CIUIABOB IIpU  A00aBiIeHUMM Oojee HU3KOIUIABKOIO
KOMIIOHEHTa K OoJiee TyromiaBkoMy. BO3MOXHBI Takke ciydad, KOria
KOMIIOHEHTbl B3aMMHO TIOBBIIIAIOT WM [OHWXKAKOT TeMIeparypy
KPUCTAJNIM3alMU CIUIABOB. OTO MPUBOAUT K IOSIBJICHHUIO HAa KPHUBBIX
JMKBUAYCA U COIMIYCAa TOYEK MUHUMYMa UM MaKCHUMyMa.

T, T T
L L

o

o

A B A B A B

Puc. 6. Iuarpammsl cocrostaus |, |1 u Il Tumos mo PozeGomy.

DKCTpeMalbHble TOYKM SBISIOTCA OONIMMHU AN KPUBBIX
JTUKBUJYCa W CcoNHuayca. B TpPOTHBHOM cCiydae auarpammbl OymyT
coJiepkaTh rpyobie omuOku. Hampumep, Ha puc. 7 KOHOIBI COEAUHSIOT
TOYKHA OAHOW U TOW ke ¢a3pl. Ho 3TO HEBO3MOXXHO, TaK KakK KOHIIBI
KOHOJIBI JTIOJDKHBI YKa3bIBaTh COCTaBBI JBYX Pa3HBIX (a3, HAXOMSIIUXCS B
PaBHOBECHH.

T T

L L

2.1. Kpucrajuinzauus CIJIaBoOB CUCTEMbI ¢ HEOTPAHNYEHHOI PACTBOPHUMOCTBIO
KOMIIOHEHTOB

[Tpu oxnakaeHUH paciiiaBa (GUTypaTUBHAs TOYKA MEpeMeIiaeTcs
110 OpAMHATE, OTBEYAIOLIEH cocTaBy JAaHHOTO 00pasla, B COOTBETCTBUHU C
M3MEHEHUEM TeMIlepaTypsl. llepecedenne opauHaThl ¢ KaxK 101 KpUBOW HA
JMarpaMMe COOTBETCTBYIOLIMM 00pa3oM CKa3blBaeTcsd Ha KPHUBOM
OXJIAXKICHUS.

T T
T..B -
0 o \L TB\B:E,
17 T 3 AN P
-2 | Lio 5 034
/i y\
T A TQN"S A, \a
A X B t

Puc. 8. KpuBble oxnaxaenus KoMnoHeHToB A 1 B u crutasa x.

IInaBieHne YHUCTBIX KOMIIOHEHTOB — 3TO HOHBApUAHTHOE
npeBpamenne, Tak kak C =K - ®d + 1 =1 -2 + 1 = 0. [Tooromy Ha
KPUBBIX OXJIaXJACHHUS KOMIIOHEHTOB MMEIOTCS IJIOUIAJIKM — TeMIeparypa
HE MEHAETCs, 0K HE 3aKOHYUTCS IIPOLECC KPUCTATUIU3ALUN.

OxnaxzaeHue pacmigaBa X MAET MHPUMEPHO C  IIOCTOSHHOMN
CKOPOCTBIO 1O MOMEHTa JOCTHMXEHHS (UIYpaTHUBHOM TOUYKOW CIlJaBa
KpuBOW JHKBUAyca (Touka 1). B 3ToT MOMEHT M3 paciuiaBa HaYMHAIOT
BBINIAJIaTh TEPBbIE KPUCTAIIBI 00 — TBEPAOro pacTtBopa cocrasa 3. Ilpwm
JaTbHEHIIeM OXJIaX/IeHUU (PUTYypaTHUBHAsE TOUYKA CIUIaBa MPOXOIUT MYTh
1-4, coctaB XUAKOCTH MEHSIETCS MO KpWBOW JmkBHiayca Li.p, a cocraB
BBINIA/IAIOIINX KPUCTAJUIOB — IO KPUBOW coiuayca 0z.4. Bech mpouecc
OXJIQXJACHUS IIpOTEeKaeT B MHTepBaiie Temreparyp T1-To.

[lpu xpuctammu3anuu HaOMIOMAeTCsT  BbIIEJICHHE  TEIUIOTHI,

MMO3TOMY CKOPOCTh OXJXICHHUS cuUcTeMbl L S o yMmeHbIIaercs Io

CPaBHEHHIO CO CKOPOCTHIO OXJIAXK/IEHUSI OJJHO(PA3HBIX CHCTEM, HAa KPUBOU
OXJIX/ICHUS TIOSIBJIAIOTCS TEPETHObl, OTBEYAIOIIME Hayaly U KOHILY
mporecca. 10



JluarpaMMa COCTOSIHHS ~ OTPa’kaeT pPAaBHOBECHOE COCTOSHHUE
cucteMsl. COOTBETCTBEHHO U CXEMa!
T:-T,
Lio S 034

OMUCHIBACT MPOLIECC KPUCTALIU3AIMHN TOJIBKO B PABHOBECHBIX YCIOBHUSX,
T. €. Npu OECKOHEYHO MaJol CKOPOCTH OXJIaxaAeHusa. B peambHBIX
YCIIOBUSIX CKOPOCTb OXJIQXJIECHUS CIMIIKOM BEJIUKa 10 CPAaBHEHMIO CO
CKOPOCTHIO (P y3UH aTOMOB B pacTylux kpuctamiax. [loatomy kaxmas
MOCIEAYIOLasl MOpLUs KPUCTAJUIOB OKa3blBA€TCSd MEHEE O0OralleHHON
JIETKOIIJIaBKUM KOMITOHEHTOM, Y€M 3TO YKa3bIBae€T PaBHOBECHAsI KpUBasl.

T
Puc. 9. V3MeHeHue MOIOKEHUS CONUIYCa
(MyHKTHpHAsl JIMHUS) TPU HEPABHOBECHON
KpucCTaJJIn3anuu
o
A B

B nutom cnnaBe HaOmromaeTcs HEpPaBHOMEPHOCTh COCTaBa B Mpejenax
KaXJIOTO KPUCTAJIUTA, KOTOpas Ha3bIBaeTCs JIMKBaIMed. Tak Kak 4acTo
oOpa3ymoIuecss KPUCTAJUTbl UMEIOT BETBHCTOE CTPOCHHUE (IEHAPHUT), TO
WCIIONB3YETCS TEPMUH <«JICHIPUTHAs JHUKBamus». g mpuBeneHus B
PAaBHOBECHOE IMpU JAHHOM TeMIEpaType COCTOSHHE JIUTHIE CIUIaBBI
MOABEPTAIOT IJTUTEIHFHOMY TOMOTE€HUZHPYIOIIEMY OTXKHUTY.

! ﬁ\;m(ﬁ%?ﬁ 1 —
ey “n\'” ‘Q r{’w e . . /
IR 2N et s - T /
v HEICHSAEN — ~
! 7 V/ J S /‘\

Puc. 10. CtpykTypa TBEpIOro pacTBOpa B JINTOM COCTOSIHUH (a) U mociie oTxura (6).
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2.2. Kpusble «cOCTaB-CBOICTBOY

B o0macTi TOMOreHHOCTH TBEpPAOTrO pacTBopa cocTaB (hasbl
MEHSIETCS HENpPEepBhIBHO 0e3 (a3oBBIX MpeBpallieHuii. B COOTBETCTBUM C
NPUHITUIIOM HEMPEPBHIBHOCTU TAKXKE HEMPEPHIBHO MEHSIOTCS M CBOWCTBA
o0Opa3ioB u3 naHHOW (ha3oBoi oOmactu. B yacTHOCTH, HAa aUarpamme
cocrossaus | tuma mo Po3ebomy umMmeroTcs HempepbiBHBIE (0€3 TOYEK
pa3pbiBa) KPUBBIC JTUKBUIYCA U CONHIYCA. 3aBUCUMOCTh JPYTUX CBOHCTB
OT COCTaBa TaKXe MPEJACTABIACT COOOW HENpPephIBHBIC KPHUBBIC.
XapakTepHOH MJIsl CHCTEM C HEMPEPBIBHBIM PSIOM TBEPABIX PAacTBOPOB
SIBIIICTCSl KPUBAsi «COCTaB-CBOMCTBO» ¢ MAaKCHMYMOM HJIH MUHUMYMOM B
CpeIHEH YacTH TuarpaMMal.

T
L
Puc. 11. Wsmenenne TtBepmoctu (HV),
* 3JIEKTPOCONPOTUBIEHHS (p) U MIACTHYHOCTH
() B MeTamTHUECKMX  CHCTEMaX
HV HEOrpaHUYEHHOH PAaCTBOPUMOCTBIO.
t
A B

KpuBble  Takoro BuJa  XapakTepHbl  JUII  CTPYKTYPHO
YyBCTBUTEIBHBIX CBOWMCTB, TAKHUX, KaK TBEPAOCTb, NPEAE] IPOYHOCTH,
IJIACTUYHOCTh, DJIEKTPUYECKHE, MAarHUTHbIE CBOWCTBA. CTPYKTYpHO
HEYYBCTBUTENIbHBIE CBOWCTBA (Hampumep, IUIOTHOCTh) W3MEHSIFOTCS
TOJIPKO B 3aBUCUMOCTH OT BHEIIHUX (DaKTOPOB: TEMIIEPATyphl, TaBICHUS U
cocraBa. B »3TOM cnyyae 3aBHCUMOCTH OT COCTaBa JIOJDKHA OBITh
nuHerHoW. Ha mpakThke YacTo HAONIOAAIOTCS TOJOXKHUTEIbHBIE H
OTPHULATENIbHBIE OTKIIOHEHUS OT UAEATbHOMN MPSIMOU.
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3. CucreMbl DBTEKTHYECKOI0 THIIA

B 3aBucumMocTH OT Hamu4us WU OTCYTCTBUS PACTBOPUMOCTU B
TBEPAOM COCTOSIHHHU B 3BTCKTHYCCKHX CHUCTEMAxX BO3MOXHBI CICAYIOIHEC
HOHBAPUAHTHBIC ITPCBPAILLICHUA:

Le 5 A+B, Le S 0a + Po.
HwxHue wuHAEKChl B JaHHBIX CXeMaX YKa3blBalOT COCTaBbl (a3,
Y4acCTBYIOLIMX B PaBHOBECHHU.

L+B L+B
L+A L+a B

e o e
A+B a+p
A B A B

Puc. 12. I[I/Ial"paMMBI COCTOSAHHA 3BTECKTHYCCKUX CUCTEM.

OBTEKTHUUECKUN XapaKTep B3aUMOACWUCTBUs HAONIOAAETCS B TEX
cllyyasiX, KOTJa KOMIIOHEHThl B3aUMHO HOHWXXAIOT TeMIeparypy
TUTABJICHHS CIUIABOB, & B TBEPJIOM COCTOSIHUU PACTBOPSIOTCS] OTPAaHHYEHHO
WA 00pa3yloOT MEXaHUYECKYIO CMECh.

KpuBas nmkBuayca JBTEKTHYECKOH CHUCTEMBI COCTOMT W3 IBYX
BETBEH, OTBEYAIOUINX KPUCTAJUIN3ALUHU KaXI0T0 U3 KOMIIOHEHTOB MM MX
TBEPIBIX PacTBOpOB. ToUka MUHMMYyMa Ha3bIBACTCS IBTEKTHUECKOW WIIH
MIPOCTO BTEKTHUKON («IBTEKTUKA» - JIETKO IUIABUTCS). DBTEKTHUKON TaKKe
Ha3bIBa€TCSI CMeCh TBEpAbIX (a3, oOpazoBaBmIascsi B pe3yibTare
HBTEKTHUYECKON PEeaKInu.

CriaBbl, COCTaBbl KOTOPBIX PACIOJIOXKEHBI JIEBEE IBTEKTUYECCKOM
TOYKM HAa3bIBAIOTCS JOIBTEKTHUECKHUMH, a CIUIaBbl, COCTaBbl KOTOPBIX
PAacIIoNIOKEHBI TIPaBee — 3a9BTCKTHUECKUMH.

13

PaccMoTpuM KpHCTaUIM3alMIO CIJIABOB 3BTEKTUYECKONW CHCTEMBbI
0e3 pacTBOpUMOCTH B TBepaAOM cocTosiHuH (puc. 13). Tak kak TpexdaszHbie
peakuuu B ABOWHBIX CHCTEMaXx SIBJSIOTCS HOHBAPUAHTHBIMH, TO Ha BCEX
KPHUBBIX OXJIAXKICHUSA ﬂaHHOﬁ CHUCTEMBI UMCHOTCA IIIOIIIaAKHU.

T T

\L

Ty T.
LSB

o\
\Le‘——»A+B \

X Xe

Puc. 13. KpuBble oxnaxaeHus! 3BTEKTHUECKUX CIJIaBOB.

ITpouecc oxJlaxaeHHs BCeX CIUIAaBOB JAHHOW CHUCTEMBI, KpOME
9BTEKTUYECKOI0, aHAJIOTMYECH IIPOLECCY OXJNaKIAcHUs cmiaBa x. llpm
TeMIeparype Bbllle Ti pacljiaB CUCTEMbl OXJIAXKIACTCS IMPUMEPHO C
IIOCTOSIHHOM CKOpocCThiO. IIpu Temmneparype Ti; HaumHaeTcs nepBUYHAS
KpUCTAJINIM3alus KOMIIOHEHTa B. DTo BBI3BIBaE€T 3aMeAJIEeHUE Ipolecca
OXJIAXKJEHUS U K TOSIBJIEHHIO COOTBETCTBYIOLIETO Iepernda Ha KPUBOU
oxnaxnaeHus. Jlanee 10  jmocTmkeHUs — (QUIYpaTUBHOW — TOUKOM
ABTEKTUYECKOM TeMIlepaTypbl COCTAB KUIKOCTH MEHsIETCS 10 KpuBoH 1-e.
IIpu Temmeparype T, mpomecc KpUCTaUIM3aLUU 3aKaHYUBACTCA
OJTHOBPEMEHHBIM BBIJICIICHUEM W3 JKHJIKOCTH 3BTEKTUYECKOIO COCTaBa
TBEpAbIX KOMIOHEHTOB A u B. IIpomecc kpucraimmsanuu ciuiaBa x

MOKHO WLTFOCTPUPOBATH creayronuien CXeMOH W3MEHECHUS
MHKPOCTPYKTYPBI:
o B
L _— L  —
° B ) L
o B

Puc. 14. Cxema npouecca Kpuctauim3aluu CIrijiaBa x.
14



[Ipouecc  oxjakaeHUs  BKJIIOYAET  CIENYIOUIME  CTaIuu:
3apOXKJACHUE KpPUCTAUIOB KOMIIOHEHTa B mnpu temmneparype Tp u ux
nocnenywomuii poct. Ilpu temneparype T. w3 ocTaBLIEHCS MKUIKOCTH
OJTHOBPEMEHHO BBIJCISAIOTCS 1Be TBepabsle (as3pl. [losToMy 3BTEKTHKA
npecTaBiseT coboii MenkodasHyto cMech. JINTOI criaB x CONEPKUT J1BE
dbazel A u B, HO IBe CTPYKTYpHBIE COCTaBISIONINE: TEPBUYHBIC
kpuctaiuibl B u aBTekTuky (A+B). KonnuectBenHOE cooTHOmeHne (a3 u
CTPYKTYPHBIX COCTABJISIIOIIMX MOKHO HAWTH 1O MPABUITY pblyara.

Puc. 15. MuKpOCTpyKTypa MOPBTEKTHYECKOTO CILIaBA
cucreMbl RU-V. 3epHa NMepBUYHBIX KPHUCTAJUIOB TBEPIOTO
pacTBopa Ha OCHOBE PYTEHUSI OKPYXKEHbl IBTEKTUKOM
(Ru+RuV).

B oBTekTHMUeckux ~ cHcTeMax ~4acTo  HalironaeTcs
OrpaHMYEHHas pacTBOPUMOCTb B TBEpAOM cocTosiHuu. Kpusble,
OrpaHUYMUBAIOIINE 00JAaCTH O- U [-TBepIabIX pacTBopoB (aa’ u bb' Ha puc.
16), Ha3bIBalOTCS KPUBBIMU COJIbBYCA.

T T,
\L
L 1
T1-To
Li2 5 Bsa
L+ 4
L+oN\ / ~~~ 77 B B
o /a e b B
6T T T T T o+ B ________ 5 \ Ts-To
Boy S o
A d 4 Xb ‘B t

Puc. 16. KpuBas oxyaxx1eHus CIUIaBa X.
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Ecnu ¢uryparuBHas Touka cruiaBa npH €ro oXJIaXJIeHHH MOnaaet
Ha KPHUBYIO COJbBYCa, TO IOMHMO TI€PBHUYHONW KpPUCTAJUIM3ALUHU U3
paciuiaBa B IaHHOM CIUIaBE HaOJIOJaeTCsl BTOPUYHAs KPUCTALIH3AIUS —
BbIIEJICHHE BTOpPOM (a3pl M3 MEPBUYHOTO TBEPJAOrO  pacTBOpA.
COOTBETCTBYIOIIME MPOLIECCHI OTMEUCHBI Ha KPUBOM OXJIAXKICHUS CIUIaBa
x (puc. 16). CxemaTH4YHOE HM3MEHEHHE MHKPOCTPYKTYpPbl TBEPIOTO
pacTBOpa Npu BTOPUYHON KPUCTAILTM3ALNH [TOKa3aHo Ha puc. 17.

B B+a

Puc.17. BropuyHast Kpuctammu3amnus o-gas3sl U3 3-TBEpIOro pacTBopa.

I[J'If[ YCTAHOBJICHUA WM YTOYHCHUA KOOPIHWHAT IBTEKTHUECKOH
TOYKHU HCHOJIB3YCTCA COOTBCTCTBUC MCXKAY PpPasMCpOM IUIOMIAAKHW Ha
KpI/IBOﬁ OXJaXJICHUA MW KOJIHMYECTBOM OJOBTCKTUKH B CIIJIaBEC. Ecan
OBTCKTUYCCKHUC TIUIOINAJAKU HAHECTU Ha JAUarpaMmy KaK IIOKa3aHO Ha

puc.18, TO MOXHO mOCTpoUTh TpeyroipHUK Tammana. BepumHa
TPEYrOJIbBHUKA YKa3bIBAET COCTAB OBTEKTUKH.

T T

A B A B

Puc. 18. Tpeyronsuuk TamMmmana.

16



M3y4yenue cBOMCTB CIIJIABOB CHCTEM C Pa3pbIBOM PAaCTBOPUMOCTHU B
TBEPJIOM COCTOSTHUH TIO3BOJISIET OMPEAETUTD IMOJI0KEHUE TPaHHII TBEPAbIX
pactBopoB. [lpu mepexone wu3 ongHOH (a3oBoil 0oOMacTH B JPYryro
(mammpumep, u3 o B (o + PB), puc. 19) Ha KpuBOI «COCTaB-CBOHCTBO»
MOSIBIISICTCS. Pa3pblB HEIPEPHIBHOCTH, T.€. U3JIOM. DTO OTHOCHUTCS KaK K
MaKpOCBOMCTBaM — CBOMCTBaM BCETO CIUIaBA, TAK U K MHUKPOCBOWCTBAM —
CBOWCTBAaM OTJICJIbHBIX (pa30BBIX WM CTPYKTYPHBIX COCTABIISIOIINX.

T
L
o L+p Puc. 19. VpeanbHble KpHUBBIE TBEPIOCTH
a v B (HV) u wmuxporsepnoctn (H, n Hp)
TR SRR SRR _— CIUIAaBOB 3BTEKTHYECKOH CHCTEMBI TIpH
atf temnepatype Ti.
BV —
I
- N
H(I
A B

JInHelHbI XapakTep W3MEHEHMS CBOWCTBA CIUIaBa B IIpeneax
00JacT¥ TOMOT€HHOCTH HaOJI0aeTcs TONBKO B HI€ATHHOM Cilydae, Koraa
CBOMCTBa (ha3bl CKJIANBIBAIOTCS W3 CBOMCTB (ha30BBIX COCTABJISIONINX
MPOIMOPIIMOHAIILHO COCTaBy. B peansHOM MOTMKPUCTATUIMYECKOM 00pasiie
OOJBIIIOE BIIMSIHME HAa CBOWCTBA OKa3bIBAIOT pa3Mephl 3€peH, ux (Qopma,
Hanmuuue NeeKTOB CTPYKTYpbl. YacTo 3TO MPUBOAMUT K 3HAUUTEITHHBIM
OTKJIOHCHHSIM OT JIMHCHMHOM 3aBHCHMOCTH CBOMCTBAa OT COCTaBa.
OTKIIOHEHUsS OT HACAILHOCTH 3aBUCHMOCTH CBOMICTBAa OT COCTaBa
OCOOEHHO XapaKTEepHbI [JIi JIBTEKTHMUYECKHMX CHCTEM B CBS3U C
MHKPO3EPHHUCTOCTBIO COCTABA IBTEKTUKH.
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3. DBTEKTONIHOE PABHOBECHE

AHAJIOTUYHO IBTEKTHUYECKOW PEAKIMH B IBTCKTOUJIHON DPEaKIUU
y4acTBYIOT 3 (a3bl, OJHAKO pacmajy MoJIBEpraeTcs He KHUAKast, a TBepaas
(aza:

YSa+tp

JlanHoe mTpeBpalleHHe BCTpPEYaeTcss B CHCTEMax MOJUMOP(HBIX
KOMITOHCHTOB M B CHCTEMax, COJEpKalIuX MPOMEKyTouHble (a3el. B
cucremMe, n300pakeHHor Ha puc. 20, KOMIOHEHTHI A U B uMeroT 1o aBe
noJimMopdHbIE MOTUPUKALINH.

T T,
L

L P b T
T)) 2 _—— 3 NLio S ¥34

v Vi

y+B
+ Te

Te (1 ..... a Y b B \Ye"—_v Oy +Bb

o+p OaarS Bob
A a’ X b’ B t

Puc. 20. KpuBas oxJyiaxx/IeHHs CIUIaBa 3BTEKTOMTHOTO COCTaBA.

3BT€KTOI/II[Ha5[ pCaKkus aHajJlorundHa 3BTEKTHYECKOM HE TOJHKO 110
YUCITY YYaCTBYIOIIUX B PABHOBCCHUU (bas, HO U 11O BUAY MHUKPOCTPYKTYPBHI.

Puc. 21. MukpocTpyKkTypa 3BTEKTOUIHOTO
cmiaBa cuctems Fe-C (mepsut).
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4. MOHOTEeKTHYECKOE PABHOBECHE

MoHOTeKTUYEeCKast peakuuia BCTPCHACTCA B CHUCTEMAxX C
OFpaHI/I‘IeHHOﬁ pPaCcTBOPUMOCTBIO KOMIIOHCHTOB B JKHUIAKOM COCTOAHHMU.
TunmuasIMU IJi1 TaKuX CHCTCM SBJIAKOTCA [ABa BapUaHTa JUarpaMm
COCTOsIHUA.

T T
L k L k
Li+Le L+B Li+ Lo L +p
a m 8l a m 8'3
L+B L+B
L+A L+
e o e
A+B o+
1 1 I
A X1 X2 X3 B A B

Puc. 22. CucteMbl ¢ MOHOTEKTHKOM.

OrpaHuueHHass  PacTBOPUMOCTh B KHIKOM  COCTOSTHHH
(paccnauBaHue) HaOMIOMAETCS Y CIIABOB JAHHOM CHCTEMBI B MHTEpBaje
COCTaBOB MeXIy Toukamu a u m. KynonooOpasHas KpuBas,
COEIMHSIONIAs 3T TOYKH, HA3bIBACTCA OMHOMANBI0. OHA COCTOUT M3 JBYX
BerBeil: ak — Beigenenue Ly uz Ly u km — Beimenenue Ly us Ly, roe k —
KPHUTHYECKAst TOYKA, MAKCHMYM OHHOIAJIH.

PaccMOTpuM 1OCIIE€0BATEIBHOCTD MPOIIECCOB, MPOTEKAIOIINX TTPH
OXJIAXKJIEHHH MOHOTEKTHUECKHX CIUIABOB 1[0 TEMIIEPATYPBI MOHOTEKTHKH:

X1: L (Ll), LSL, LSL +B;
Xo: L (Lz), LSL, L 5L +B;

X3 L (Lz), LLSB, L SL;+B.
[Tocne 3aBepuieHMs MOHOTEKTHYECKOM pEaKIMd B CIUIaBaX X1 H X7

npeoOianaer xuakas ¢aza L1, a B crmae x3 — TBepaas paza B. B camoii
19

xe MoHotektuke (L; + B) 0oObuHO mpeoOnamaer TBepaas ¢asza, Tak Kak
MOHOTEKTHYECKas TOYKa Yallle pacrojaraercsi OJmke K TOUKe 8, 4YeM K
TOUKE d.

XapakTepHOil 0COOEHHOCTHIO MUKPOCTPYKTYPHI MOHOTEKTHYECKUX
CIUIAaBOB SABISIETCA HAJIMYME OKPYIIBIX O0pa3oBaHUM, OKPYKEHHBIX
BTOpOH (ha3oii.

Puc. 23. MUKpOCTPYKTYpa JINTOro
MOHOTEKTHYECKOro cIuIaBa cuctemst Cu-Pb.

MoHoTeKTHYeCKas, KaKk M OSBTEKTUYECKas, pEaKUUd MOryT
MMPOABJIATHECA Ha AuWarpaMmax COCTOSAHHUSA B BHUAC MPCACIILHOIO Ciiydasd,
KOTJ]a COCTaB JKUAKOCTH, pacnajaroeiicst Ha 1Be (a3bl, IOYTH COBIANAET
C COCTaBOM TBepOoH (ha3bl.

T
e Li+L, N N
TuA L > - y
o Puc. 24. Kpaitanii cryqaid MOHOTEKTHKH.
L+A
TI'U'I.B
A+B
A B

BepxHuli ropH30HTANBHBIA OTPE30K Ha JAaHHOM JuarpaMMe OTBEYaeT
MOHOTEKTUYECKOW peaklMH, B KOTOPOM MOHOTEKTHYECKAs TOYKaA
MPAKTUYECKHU COBIAJIAET C TOYKOMW IUIaBJeHUs KoMnoHeHTa A. Ha HuxHeM
OTpPE3KE IBTEKTUYECKAsI TOUKA COBIAAAET C TOUKOM IJIaBJIeHUs B.
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6. MeraTekTHYeCKOE PABHOBECHE

MeTaTeKTHYeCKOoe pPaBHOBCCHUC BCTPCHACTCA B CHUCTEMax C
HOJ'II/IMOp(bI/I?:MOM KOMIIOHCHTOB. Hpez[non(eHo TaxKoKC Ha3bIBATb JOTO
PAaBHOBCCUC 9KCTCKTHYCCKHUM NN KaTaTCKTUYCCKUM. B X0J€
METaTEKTHYCSCKOU pCaKuu H3 TBepI[OfI (ba:«;m BBIACIAIOTCA XUJAKasA U

TBepaas pazel: Y S L+ a

A B A B
Puc. 25. MetaTeKTHYECKHE CUCTEMBEIL.

MeTaTeKTHYeCKU — JIOCIOBHO «ILIaBsmuiics mocie». Ha3panue
OOBSCHSIETCS TEM, YTO B CIUJIaBaX, COCTaB KOTOPBIX JICKHUT MEKIY
TOYKAMH a W 6, TEpPBUYHBIE KPUCTAIBI Y-(Pa3pl MO JOCTHKEHUU
TeMIEepaTypbl METATEKTUYECKOM peakUuMy pacnajarorcss Ha CMECh
pacriaBa u Ipyrout TBepoit (asel, T.e. 4aCTUUHO TuIaBsiTcs. OruiaBlieHNe
TBEPAOrO pPacTBOpa MPOSABIAETCI HAa  MHUKPOCTPYKTYpE B  BHIE
YTOJIILIEHHBIX TPAHUL] MEXAY 3€PHAMHU.

T
L

7 Puc. 26. Perporpannoe ruiaBieHue.

2

L+
L+a P \3 B
a e 4
a+p
A x B
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MertarekTuueckass peakiuss — HE EIMHCTBEHHO BO3MOXKHAs
MPUYMHA OIJIABJICHUS TBEPAOTO PACTBOpPA MPH €T0 OXJIAXKACHUH. B ciydae
HEOOBIYHOTO BHJAa KPUBOW COJHMIyca HAONIONACTCS TaK Ha3bIBacMOE
peTrporpaHoe miasienue (ydactok 3-4, puc. 26).

7. AnarpaMMbl COCTOSTHUSI CHCTEM MEPUTEKTHYECKOI0 TUIIA

[lepuTekTHUeCKUi XapakTep B3aMMOICUCTBHUS HAOIIOJAETCS B TOM
ciydae, Korga Oojee TYroIulaBKMii KOMIIOHEHT IIOBBIIIAeT, a Ooiee
JIETKOIJIaBKUN TIOHMKAET TEMIIepaTypy IUIaBJIEHUs BTOPOTO KOMIIOHEHTA.
CoOOTBETCTBEHHO MEHsETCsl JopMa KpUBOH JIMKBUAyca. MOKHO OTMETUTH
AQHAJIOTHIO B CTPOCHUU JIMKBHUAYCA SBTEKTUYECKUX U MEPUTEKTUYECKUX
cucreM, ¢ ogHoil croponbsl, U cuctem | u Il TunoB mo Pozebomy. B
COOTBETCTBUM ¢ Kiaccudukamuein Po3zeboma dBTEKTHYECKHE U
MEPUTEKTUYECKUE CUCTEMbI CUUTArOTCs cucteMamu |V u V Tumos.

T

B A BA B
i, v I \4

Puc. 27. ®opma KpuBOil TUKBHIyCA B CUCTEMAX Pa3IMYHBIX THIIOB.

_i

[TeputekTrdeckas peaxus —

3TO B3auMOJENCTBUE

L+ JKUJIKOCTU C  TEpPBUYHBIMU

B KpUCTaJUIaMU TBEPAOU (assl C

L+ obOpa3zoBaHueM JIpyrou
a+B TBepIoi (hazbl.

L+BSa

A B
Puc. 28. Cucrema nepuTeKTUUECKOro TUIa
22



[Tpu oxyaxaeHUU MEePUTEKTHYECKUX CIUIaBOB (puc. 28) BHauaje
HAONIO/IaeTCs TMEpPBUYHAS KPUCTAJUTH3AIHS [-TBepmoro pacrtBopa,
KOTOpast B COOTBETCTBUU C MOHOBAPHAHTHBIM XapaKTEPOM IPEBpAIICHUS
MpoTeKaeT B HWHTepBaje TeMmieparyp. B  MOMEHT JOCTHXKEHUS
(GuUrypaTUBHONH TOYKOM CHCTEMBI TEPUTEKTUYECKOH TeMIeparypsl
MIPOMCXOUT HOHBAPUAHTHAS IEPUTEKTUYECKAs PEAKIIUSI.

Ecnu cocraB crutaBa JIEKHT MEXIY TOYKAMU p M 8, TO B XOJE
peaknuu P-daza Oymer B HU30BITKE, W TIEPUTCKTHYECKAs PEAKIIUS
3aBEpIIUTCS TOJHBIM 3aTBEpACBaHUEM CIUTaBa. Eciam cocraB criaBa
JMEKUT JieBee MEePUTEKTHYEeCKOW TOuYkH, TO [-(asa mnpucyrcrByer B
HEJO0CTaTKe, U YacCTh JKUIKOCTH OCTAHETCS IOCJIe 3aBEPIICHUSI PEaKIIUU.
W3 3TOl XKUAKOCTU NpU JajJbHEHIIEM OXJIAXIECHUU BbLACIUTCS o-(a3za.
[Ipu coBmajgeHuu cocraBa CIJlaBa C MEPUTEKTUYECKOH TOYKOH p
MEPUTEKTHYECKAsT PeaKus 3aBepIIacTCsl MOJTHBIM MpeBpanieHnuemM L u 3-
¢a3 B a-da3sy.

JlBe (a3zbl MOTYT pearupoBaTh TOJIHKO HAa MOBEPXHOCTH pasfena.
ITosTomy HOBasi (a3a o oOpaszyercs B BUAE 000JOYEK BOKpPYr 3epeH
nepBuyHO [-azel. Uem Tomie cioii o-(asel, TeM Oojee 3aTpynHEH
npouecc auddy3un  aTOMOB, TOATOMY B  YCIOBHUSIX pEaIbHOTO
OXJIXJIEHUS] TEPUTEKTUYECKas peaklus HE MOXKeT JOMTH A0 KOHIA.
HAIMYAE CTPYKTYp OXJKICHHUS (IPTO TPUMEpPHBIH TEpPEeBOA  CIIOBA
«TIEPUTEKTUKA») — XapaKTepHbIN MPU3HAK NEPUTEKTUUECKUX CIJIABOB.

Puc. 29. [leputektudeckas CTpykTypa.
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8. [lepuTeKkTOMIHAA peaKkuusi

[To mepuTEeKTONAHON peakuu  00pa3yloTCs  MPOMEXKYTOUHBIE
a3l (puc. 30) unu nosmmMopdHbIe MOIU(DHUKAITMA KOMITIOHCHTOB:

atB Sy, A+BSS

A B A S B
Puc. 30. Cuctemsl ¢ NEpUTEKTOUIHON peakuuei.

ITponecc o0pa3oBaHus IIPOMEXYTOUYHON ¢assl o
MEPUTEKTOUHON peakluu emie Oojiee 3aTOPMOXKEH KHUHETHUYECKU I10
CpPaBHEHMIO C TMEpUTEKTHYeCKOol peakuueil. Tak kak Tperbs (asa
oOpa3yercs NMpU B3aUMOAECHCTBUM JIBYX TBEpAbIX (a3, €e 3epHa UMEIOT
octpble yriabl. Yacto HabmogaeTcss NpeuMYIIECTBEHHBIH pocT (a3bl B
ONpeCNEeHHBIX HANpaBlICHUSX, UYTO MPUBOJUT K OOpa30BaHMIO
UTOJIbYATHIX KPUCTAIJIOB.



9. CHHTeKTHYeCKasl peakuus

CHUHTEKTUYECKON peaklMel Ha3bIBACTCS B3aHMMOJIEUCTBUE JBYX
HECMEIITUBAIOIINXCS KUJKOCTEH ¢ 00pa30BaHHEM MPOMEKYTOUHOM (a3bl:

L1+L2:Y, Lt+L, 5SS

Li+L @
S S

10. IIpenenbHbie ciayyan Tpex¢a3sHbIX peaknui

Touku HOHBAPHUAHTHBIX IIpEBpaICHUI (3BTEKTHUECKAS,
MOHTEKTHYECKas, IMEePUTEKTUYecKass W Jp.) Ha MHOTHX JUarpaMMmax
OKa3bIBAIOTCS MAKCHUMAaJIbHO MPUOIMKEHHBIMH K COCTaBY KOMIIOHEHTA.
Takue nuarpamMMmbl Ha3bIBAlOT MNpeAeNbHBIMH. Hampumep, Auarpammbl,
n300pakeHHbIe Ha pucC. 34, MOXKHO OTHECTHU K MPEIACIbHOMY CIIy4aro
IBTEKTUKUA (a) WIM TEPUTCKTUKH (O) TONBKO IIOCNIE TINATEIBLHOTO
CpPaBHCHHSI TEMIIEpaTyphbl MPEBPAICHUS C TEMIEPaTypoil TUIABICHUS
KOMIIOHEHTa B.

€1 Y

€2

T

T

N/

]

€

€

A B A S B

Puc. 32. O6pazoBaHue IPOMEKYTOUHOH (Pa3bl MO0 CHHTCKTHUCCKOW PEaKIIUH.

Kak m B cinyyae nepuTEeKTHKH, OOpa30BaHHE INPOMEKYTOUHOMN
da3pl MOET Ha TpaHUIE pasjena JByX (a3 B YCIOBUSAX SKHUIKOTO
OKpYKEHHsI. ITO IPUBOIUT K MUKPOCTPYKTYpaM THITA TIEPUTEKTHUECCKHX.
Ecnmu xunkoctn oOpa3yroT OTAeNbHBbIE CIOM, TO NMPOMEXYyTOouHas (asa
dopmupyeTcss B BHAE TMPOCIOCK MEXAy ciuosmu. Hanpumep, Ha
MHUKPOCTPYKTYpe JInTOro cruiaBa cucteMsl Na-Zn (puc. 33) HUKHUA cioit

= .g» —T — 3aTBepleBUIMM  paclulaB  Ha
. kﬁl | h ‘ OCHOBE HATpHWs, a BEpPXHHH — Ha
o 3, ocHoBe muHKa. OKpPYIJble TEMHbIC

——— ¢ 3epHA — 3TO MPOMEXYTOuHas (a3a,

oOpa3oBaBmiasicss B  pe3yabTare
CHHTEKTUYECKOUN pEaKIINU.

Puc. 33
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Puc. 34. llpenesnpHble Caydan 3BTCKTHKH (&) U TIEPUTEKTHKH (6).

Ob6nacte B-TBepAOro pacTBopa B JaHHBIX CHCTEMax HACTOJBKO
y3Ka, 4TO HE MOXKET ObITh MOKa3zaHa Ha auarpamMmax. Kak u B apyrux
Coy4asx KpaillHEe MaJlod B3aMMHOM pacTBOPMMOCTH KOMIIOHEHTOB B
TBEPJIOM COCTOSIHMM (Hampumep, puc. 12, 13) oOsyHO mpeamnoiaraercs,
YTO pPacTBOPUMOCTh OTCYTCTBYET, M Ha Juarpammax TBepble (azbl
0003HAYaAIOTCSI CHMBOJIOM KOMITOHEHTA.

Ha wmukpocTpykrype TmpenenbHble CIIy4al OBTEKTUKH U
NIEPUTEKTUKHN TPOSBIAIOTCS B BUAE OYEHb MEJKHX BBIIEICHUM BTOPOMN
¢a3bl Ha (OHE MEePBUYHOTO TBEPAOro pacTBopa. CBOWCTBA TaKUX CIIJIAaBOB
OJM3KM K CBOWMCTBAM TBEPJIOTO PacTBOpPA HA OCHOBE KOMIIOHEHTA.
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IIpenenbHble ciiydau SBTEKTOMIHOM M NMEPUTEKTOMIHOM pEAKLIMU
4acTO BCTPEUAIOTCA Ha JuarpaMMax COCTOSIHMSA OJIHOBpemMeHHO. Ha
puc. 35 B-aza yuactByeT B 000X NpEBpALICHUAX:

BSatp BryS P
N3oTepma »BTEKTOMIHON PEaKIIMU PACIIOIO0KEHA HUKE TEPUTEKTOUTHOM.

T T
otp B+y
Y a B+p v
a+p’ p+y
B b
A B A B
Puc. 35. Puc. 36.

B cnyuae, korma temmeparypsl 3BTEKTOMAHON U NMEPUTEKTOUIHON
peakumii Onu3ku, AByx(dasHas obmacte (B + ') mnpeBpamaercs B
TOPU30HTAIBHYIO JIMHUIO (puc. 36).

Ecnu nBa metanmia npakTHYeCKU HEPACTBOPUMBI JAPYT B Ipyre Kak
B XKHJIKOM, TaK U B TBEPJIOM COCTOSIHUSAX, TO 3TO MPUBOAMUT K JUArpaMMam
COCTOSIHHMS C MPEAENIbHBIM CIy4aeéM MOHOTEKTUYECKOW M 3BTEKTUYECKOU
WIN TEPUTEKTUYECKON peaKIuy.

T
L, +L, Puc. 37. TlpenenvHblil chmyvait
MOHOTEKTMKM M  DBTEKTHKH.
MOHOMEKMmMuUuKa
Tuwa MOHOTEKTHYECKAs] TOYKA IIOYTH
L, +A COBIIAZAET c Tuna u
96MeKmuUKa T. o OBTEKTUYECKAs TOYKA IIOYTH
UL
coBmamaer ¢ Tyig.
A+B
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11. IIpomexyTouHble (pa3bl HA TUATPAMMAX COCTOSIHUS

[TpoMeXyTOYHBIMH  CYHTAIOTCS  BCE  TOMOTCHHbIE  (Daswl,
pacnojoXeHHbIE Ha AMarpaMMe COCTOSIHHMS MEXIY KOMIIOHEHTaMH HIIH
TBCPAbIMU pPaCTBOpaMHU Ha OCHOBC KOMIIOHCHTOB. B wMerannmmuecknx
cHCTeMaxX MPOMEXYTOYHbIe (Da3bl HA3BIBAIOTCS HMHTEPMETALTHYECKUM
COCAUHCHUAMHU, a B COJICBBIX — ﬂBOﬁHLIMH NI KOMIIJICKCHBIMU COJISIMU.

B 3aBucumocTn oT cnocoba 00pa3oBaHUS BCE NMPOMEKYTOUHBIE
(a3bl nensATCs Ha KOHTPYIHTHBIE M UHKOHTPY HTHBIE.

KOHTrpy >HTHBIMU HA3BIBAIOTCS TAaKHE MPEBPAILCHHS, TIPH KOTOPBIX
coctaBsl (a3 coBmanaoT. K HUM, B 4acTHOCTH, OTHOCATCA (ha30BbIC
NPEBPAIICHUs] YHUCTHIX KOMIIOHEHTOB — IUIABJICHHE, KPHCTAJUIA3AIMS,
oJINMOp(HbIE IIpeBpalleHus. KoHrpysHTHBIE IIpeBpalleHusA
HaOJIIOTAIOTCS TAKXKE Y MHOTHUX MTPOMEKYTOUHBIX (has3.

COGI[I/IHGHI/IG HAa3bIBACTCS KOHI'PYOHTHO IJIABAIIUMCS HJIU IIPOCTO
KOHTPYIHTHBIM, €CIH COCTaBbl TBEPJIOI'O COCIAMHEHUS M €ro pacriaBa
COBIIAJIAIOT:

Ls S Vs’
3TOMy MMPEBpalICHUIO OTBCYACT COCTOSAHHUEC CUCTCMBI B TOYKC S/, KOTOpasa
Ha3bIBACTCA I[I/ICTCKTI/I‘IGCKOI\/'I.

-

U)___.
~

-

A S B A S B

Puc. 38. Cucremsl, copepkalire KOHIPYIHTHO IUIABSIIIUECS COSTMHEHHS S.
AS u BS — gacTHbIe CHCTEMBI.

28



HOCKOHbe KOHT'PYSHTHBIC NPEBpaAlICHHA  HOHBAPUAHTHI, B

COOTBETCTBHH C MPABWIIOM (a3 OHH OJHOKOMIIOHEHTHBIE:

C+d=K+1, 0+2=1+1.
[ToaTOMY KOHIPY?HTHBIE COEOUHEHUS MOXHO CUYUTaTh KOMIIOHEHTaMU
YaCTHBIX CHUCTEM, HAa KOTOpble pa30MBaeTCs BCA CHCTEMa BEPTHUKAJBIO,
MIPOBEACHHON Yepe3 COCTaB JAHHOTO COEIUHEHHUS.

KOHprZ)HTHBIMI/I SABJIAKOTCS IMPOLCCChI IIJIaBJICHUA u
KPUCTAJJIM3AlMU TOJIbKO CHCTEMBI, OTBEYAIONIE TOYHOMY COCTaBy S.
TBepz[He pPacTBOPLI, KAK Ha OCHOBC MCXOIAHBIX KOMIIOHCHTOB, TaK M Ha
OCHOBE COEIMHEHUM, IUIABATCS B WHTEpBaJE TEMIEparyp, U COCTaBbl
TBEPJIOH U JKUIKOU (ha3 BCeTaa pa3inyaroTCs.

KOHIpysHTHBIM SIBIISIETCA TAKXKE IPOLECC YIOPAI0UEHHS TBEPAOTO
pacTBopa ¢ oOpa3oBaHHMEM TakK Ha3blBaeMbIX coenuHeHuil Kypnakosa. B
OTJINYUE OT HEYNOPSIOYEHHOTO TBEPAOrO0 pacTBOpa B YINOPSAOYECHHOH
CTPYKType HaOIoJaeTcs TOBTOPSIONICECS YepelIOBaHHE AaTrOMOB B
KPUCTAJUIMYECKON permeTke. B HEKOTOphIX cucTeMax Ipoliecc Mepexojia
13 HEYNOPSJOYECHHOIO B YIOPSJIOYEHHOE COCTOSHUE PaccMaTpHUBAETCS
Kak ¢a3oBblil nepexox |l poga, moATOMYy COOTBETCTBYIOIIAs IpaHUIA HA
(azoBy10 1MarpaMMy HAaHOCUTCS] ITyHKTUPOM.

T T
L L
/
o S o ’S\,
Y for
A S B A S B

Puc. 39. O6pazoBanue
coequnaeHus: Kypaakosa:

Puc. 40. YnopsimoueHnue
TBEPJIOTO PACTBOPA KaK
= ¢asosblii nepexon Il poxa.
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Ecnu w3 omHoit ¢dasel B pe3ynpTareé  HOHBapUAHTHOTO
npeBpalieHus: o0pa3yroTcs ABe Apyrue (asbl, TO COCTaBbl (a3 HE MOTYT
COBMNAJAaTh II0 IPUYMHAM MarepuaipHOoro Oamanca. I[loatomy Takoe
MpeBpalleHUe  HAa3bIBACTCA  WHKOHIPYIHTHBIM.  VHKOHIpY’HTHBIE
IIPOMEXKYTOUHBIE Gbazer o0pazyroTcs o HNEPUTEKTUUYECKO,
MEPUTEKTONTHON MJIM CHHTEKTHYECKOU peakiuu (puc. 41):

L+BSS A+BSS Li+L, 5SS

A S B A S B A S B

Puc. 41. IHKOHTPY?HTHBIE COEIMHEHUS.

Ecin o0nactb TOMOreHHOCTH MPOMEKYTOYHOW (ha3bl HACTOJIBKO
MaJla, 4YTO He MOKeT ObITh ycTaHOBIeHa MeTonaMu PXA, To Takyto ¢a3y
cuutaroT (a3zoil MOCTOSHHOrO cocrtaBa. Ha auarpammax COCTOSIHUS
reoMeTpruueckuM 00pa3oM (a3l MOCTOSIHHOTO COCTaBa  SIBJISETCS
BEepTUKalbHAsl JUHUA. B dYacTHOCTH, Bce MpPOMEXyTOYHbIE (Da3bl Ha
puc. 41 ABIAIOTCS COENMHEHUSIMHU IOCTOSTHHOTO COCTABA.

B cinyuae TBeprodasHbBIX COEOUHEHUH  HEMOJEKYJISPHOTO
CTpOEHHUSI TOHATHE «(}a3a MOCTOSHHOIO COCTaBa» HMMEET YCIOBHBIN
xapaktep. B mr000oMm kpucTasie aTroMapHOrO CTPOEHHUs  Bcerja
MIPUCYTCTBYIOT ToueuHble nedekThl. KoHneHnTpauus aedekros, a 3HaYUT,
U COCTaB KpHCTaJJIa B Pa3HbIX TOYKAX HECKOJBKO paziuyaercs. MoxHO
cuuTaTh, 4To (hazbl MOCTOSHHOTO cocTaBa — 3TO (ha3bl MEPEMEHHOIO
COCTaBa, y KOTOPBIX 001aCTh TOMOT€HHOCTH CTPEMUTCS K HYIIIO.
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12. Yuenne H.C. KypHakoBa 0 CHHTYJISIDHOH TOYKe.
Beprosiuabl 4 1aabTOHUABI

[TpomesxyTounsie ¢a3bl AeNATCS HA OEPTOIUIUIBI M JATbTOHUIBI B
3aBUCUMOCTH OT BHJA KpPHUBBIX «COCTaB-CBOMCTBO» BOJM3U COCTaBa
coequnenusi. B paborax H.C. KypnakoBa u ero y4eHHMKOB OBLIO
IIOKa3aHO, YTO OCTPOTa MAKCUMyMa Ha KPHBBIX JIMKBHJYCa U COIMIYCA B
JUCTEKTUYECKOH  TOYKE  OTPaXKaeT CTENEeHb  JUCCOLMALUU WU
YCTOMYMBOCTH COEIMHEHUS B KUAKOM WM TBEPIOM COCTOSIHUSX. OCTpbIi
MakCUMyM Ha KpUBOH «COCTAaB-CBOMCTBO» HAa3bIBACTCS CHHIYJIIPHOU
TOYKOM.

a o6 8

Puc. 42. Paznuunbie HopMBbI TUKBUAYCA U CONMTYyCa BOJIU3U AUCTEKTUIECKON TOUKH:
a) COeJIMHEHNE YCTONYMBO B KHJIKOM U TBEPJIOM COCTOSHUSX;
0) coeMHEHNE YCTOMYUBO B TBEPJIOM U JIUCCOIIMHUPYET B HKHUJIKOM COCTOSHUY;
B) TIOJIHOCTBIO TUCCONMUPOBAHHOE COCIHCHUE.

CuHrynspHas Touka MOXeT ObITh OOHapykeHa HE TOJIbKO Ha
JuarpaMMmax COCTOSIHMS, HO M Ha KpPUBBIX 3aBHCHUMOCTH TBEPIOCTH,
3JIEKTPOTIPOBOIUMOCTH M IPYTUX CBOMCTB OT COCTaBa CUCTEMBI.

CoenuHeHus, UMEIOLME CUHTYJIAPHBIE TOYKU Ha KPUBBIX «COCTaB-
CBOMCTBO», HA3LIBAIOTCS JaILTOHHAAMH. B o00lacTd TOMOTeHHOCTH
COCMHEHUH, Ha3bIBAEMBbIX OEPTOJTUAAMH, CUHTYISAPHBIX TOYEK HET.
[TockonpKy COEMMHEHMs MOCTOSTHHOTO COCTaBa, KakK MPaBUJIO, SBIISFOTCS
NaJIbTOHUIAMHU, TO MHOIIA 3TH MOHATHS OIIMOOYHO OTOXKIECTBIISIIOT, TaK
)K€, KaK ¥ TIOHSITHS OepTOJUTHIA U COSTMHEHUSI TIEPEMEHHOTO COCTaBa. JTO
HEBEPHO XOTsA ObI MOTOMY, YTO JAIBTOHUABI 4acTO OOpa3yroT TBEpIbIE
pacTBOpHI, T.€. (a3bl MEPEMEHHOTO COCTaBa. Takke ONIMOOYHO CUUTATH

BCC MHKOHI'PYSHTHBIC COCAUHCHUSA 6€pTOHHI/IIIaMI/I.
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Tabnuya 1
Kaaccupukanus npomMe:kyTouHbIx ¢a3s

Crroco6 kmaccupuKaim Twum coequHeHns

KonrpysurtHbie

[lo peakuun oOpa3zoBaHus
NHKOHTPYIHTHBIE

IlocTostHHOTO cocTaBa

ITo cocraBy
ITepeMeHHOrO COCTaBa
B 3aBUCHUMOCTH OT HAJTHYHSI HanbTonu bl
CUHTYJIIPHOM TOYKH BepTomtui

Beuto mpennoxeHo 001acTh TOMOT€HHOCTH JAbTOHUAA CUHTATh
TBEPJbIM PAcTBOPOM Ha OCHOBE PEAJbHOTO YCTOHYMBOIO COEAMHEHUS
COCTaBa CHUHTYJSIpHOM TOukH, a OeprouuaHyo ¢(a3sy — 00JacTbio
TOMOI'€HHOCTH Ha OCHOBE MHHUMBIX, JUCCOLMUPOBAHHBIX COEIWHEHHH,
COCTaB KOTOPBIX HE MOMAAacT B 00JAaCTh TOMOT€HHOCTH JAHHOW (ha3bl.
WNHorna OepToiiua paccMaTpUBAIOT Kak TBEPbI PacTBOP HAa OCHOBE
MHUMOM 1onuMop@HON MoaupUKaLIUKA KOMIOHEHTA.

T T

1
1
1
1
1
1
1
1
1
1
1
| |
A (S) A (S) B
Puc. 43. bepromnuapl Kak TBEpbIC PACTBOPHI HA OCHOBE MHHUMBIX COCAMHCHUI.
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13. YciaoxHeHHbIE JUATPAMMBI COCTOSIHUSA IBOMHBIX CHCTEM

CreneHp CIOXKHOCTH JUArpaMMbl COCTOSIHUSI 3aBUCUT OT 4MCia U
crocoba oOpa3oBaHMsI TPOMEKYTOUHBIX (a3, a TakKe OT HAIWYUSL
noauMopdu3mMa y KOMIIOHEHTOB M COEAMHEHUH. YHCIo BO3MOXKHBIX
JBOMHBIX CUCTEM IIPAKTUYECKH HE OrpaHU4eHO. [[J1si MOHUMAaHUS KaXa0U
KOHKPETHOH JuarpaMMbl M TPABWJIBHOTO IOCTPOCHMs JAHarpaMm
HE00XO0IMMO BBITOJIHATH CIIETYIONIUE ITPABHJIA.

1. JIBe onHoda3Hble 006JACTH MOTYT COIPHUKACATHCS TOJNBKO B TOUKE
KOHTPY?HTHOTO TpEBpaIleHus] OAHOH u3 3Tux (a3 B apyrywo. B
OCTIbHBIX  Clydasx oJHO(a3Hble 0OO0JaCTH  pa3leNdoTcs
IBYX(a3HBIMHU, COJIEPIKAIIUME T€ K€ camble (asbl.

2. JIByx(asHple 00macTH  pa3AENAOTCA  WUIU  OAHO(MA3HBIMU
00JTaCTSMH, UM BEPTUKAIAMU COCTUHEHUH TTOCTOSIHHOTO COCTaBa,
WIN TOPU30HTAISIMU HOHBAPUAHTHBIX TPEX(Pa3HbIX PAaBHOBECHIA.

3. e TtpexdaszHple H30TEPMBI MOTYT OBITH pa3lENEHBI TOJBKO
001acThI0 1ByX()a3HOTO PaBHOBECHs, B KOTOPOM Yy4YacTBYIOT JBE
¢a3bl, ob1IMe A 000X Tpex(azHbIX MPEBPALICHU.

4. Tak kak U3 Tpex (a3 MOXKHO COCTaBUTh TPU COUYETAHUS IO JBE
¢da3pl, TO 00s3aTeNbHO OT KaXJIOM TOPU3OHTAINU Tpex(da3HOro
paBHOBECHsI JIOJDKHBI HCXOIUTh TpH JABYX(a3Hble 00JIACTH.
Kaxnas  nByxdasnas  o0iacTe  OrpaHUYMBACTCS  JBYMSI
COINPSDKEHHBIMH ~ KPUBBIMU. 3HAUUT, OT H30TEPMBbl JIOJKHO
WCXOJIUTH IECTh TPAaHUYHBIX JTMHUH.

5. Bce rpaHuuHble JMHHM TpPU CBOEM MPOAODKEHHM JOJDKHBI
nonaaath B IByX¢as3HbIe MO U HUKOT/AA — B 0JHO(Da3HbIe (puc.
44). D10 mpaBUIO BBITEKAET M3 MPUHIUIOB T'€OMETPUUYECKOM
TEPMOJIMHAMHKH.

Puc. 44

IIpaBUJIBHO HCTIPABUIIBHO
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[IpaBuna 1-3 MoryT ObITH 0000IICHBI CASAYIOIUM 00Pa30M: YHCIIO
¢da3 B TpaHMYHBIX OOJIACTSX, PAa3/lCICHHBIX KPUBBIMHU, OTIMYACTCS Ha
eIMHUIy. OTO MpaBWIO SBJISETCA OOIMM JUIsI BCEX BO3MOXKHBIX
paBHOBECHiA, BKJIIOYas W TpexdasHble, €CIU CUUTaTh TpexdazHyro
U30TepMy 00JIaCThIO, BEIPOJKICHHYIO B OTPE30K.

IIpy mocTpoeHHH CIOKHOM JuarpaMMsl CIEAYeT, MPEXIe BCETO,
HaHECTH Ha JuarpaMMy H30TEpMbl HOHBAPHMAHTHBIX PAaBHOBECUH C
IPUMBIKAIOIIMMU K HUM KPHBBIMH. 3aT€M HAaJ0 MPOBEPHUTH pa3IUYHbIC
BapUaHThl COEAMHEHHUs BCEX JMHUHA B eauHyl0 cuctemy. Kputepuem
NPaBUWIBHOCTH  TIOCTPOCHHOM  JHarpaMMbl  SIBISETCS  COOJIOACHUE
IPUBEICHHBIX BBIIIE IPABUIL.

T

JIMCTEKTHKA
MeTaTeKTHKa

MOHOTEKTHKA

SBTCKTING
nomumopi3m

IBTEKTON

SBTCKTHKA

[

SBTCKTONA
ynopszioucuie TICPUTEKTOMT

i

A B

SBTCKTON

Puc. 45. Boobpakaemast quarpaMma COCTOSIHHUS, BKJTIOYAIOIIas
16 HOHBapMAHTHBIX MPEBPAIICHIH.
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14. Bonpocel, 3a1a4i U YIPaKHEHUsI

1. I'papuuecku (Mo mnpaBuiy pbluara) M aHaJIUTHUYECKHU OIPEACTUTH
cocraB cruaBa Cu-Ni, mosnydeHnoro mnpu cruiaBieHud 10 T cruiaBa,
coaepaxaiero 25 % Ni u 50 r ciuiaBa, comepkariero 75 % Ni.
2. Omnpenenuth MacCoOBBIE JIOJM METAJJIOB B CO€IMHEHMH cocTaBa RUV.
Kakyro maccy Banaaust HaJlo CIiaBUTh ¢ 20 T 3TOrO0 COCTUHEHUS, YTOOBI
HOJIyYUTh CIUIaB, cojepxkauuii 90 % Bananusa?
3. ng monydeHus criaBa ObLIM MCIOJB30BaHbI PaBHBIE MAacChl CIIJIABOB
cuctembl A-B, comepxamux 10, 30 u 50 % B. I'padpuuecku u
AQHAIUTUYECKU OIPEACTUTH COCTaB MOJYYEHHOTO COSIMHEHUSI.
4. Isyxda3zuerii cruta conepxkut 10 % oa-dassr cocraBa 90 % A, 10 % B
u 90 % B-dazsr coctaBa 40 % A, 60 % B. Onpenenutb coctaB JaHHOTO
CIjiaBa.
5. Kakoro coctaBa monyuutcsi o6paser; cuctembl A—B mocrne crinaBieHus
pPaBHBIX Macc cIaBoB, coaepxkaumx 10 % B u 80 % B?
6. Kakoro cocraBa moiay4yuTcs cijiaB cucteMbl A—B mocrne craBieHus B
OoTHOIEeHUU | 2 oOpasua, comepxkamero 20 % B, u o0pasma,
coaepxariero 50 % B?
7. BymMsa cmocobamu — rpadMyecKUM M aHATUTHYECKUM — pacCUUTaTh
cocraB (Mmacc. %, Mon. %) criaBa, MPUTOTOBJICHHOTO MPH CIUIABIICHUH:
a) 10 r Cd u 20 r crunaBa Ha ocHoBe Al, comeprkarniero 10 mon. % Cd;
6) 20 r Fe u 10 r cmaBa Ha ocHoBe Fe, comepikariero 30 moin. % Al;
B) 50 r crmaBa Zn ¢ Cu, comepxkamiero 30 mon. % Cu um 20 T craga,
conepxkaniero 10 moxn. % Cu.
8. OnpenenuTh MOJIbHBIC TOJU KOMIIOHEHTOB IT0 M3BECTHBIM MAaCCOBBIM
nonsim: a) 10 % Mg, 90 % Ru; 6) 50 % Mn, 50 % Pt; B) 30 % Ca, 70 %
Sc.
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9. Omnpenenuth MaccoBbi€ O KOMIIOHEHTOB IO HM3BECTHBIM MOJBHBIM
nossim: a) 10 % Mg, 90 % Ru; 6) 50 % Mn, 50 % Pt; B) 30 % Ca, 70 %
Sc.
10. Omnpegenmutrp  ¢GOpMyny  HMHTEPMETAUIMYECKOTO  COCIUHCHHS
CJIETYIOIIIETO COCTaBa:

a) 22 % Al, ocransHOE Zn,

6) 60 % Zn ocransHoe CU,

B) 32 % Ca ocransHoe Al,

r) 55 % Cr ocranbHoe Pt,

1) 70 % W ocransHoe Ir,

e) 25 % Nb ocransnoe Rh,

%) 32 % Ru ocransHOE V.
11. OmnpenenuTh KOOPAWHATHI ABTEKTHYECKON TOUKH TIO CIIEIYIOIUM
JIAHHBIM:

Cocras cucremsl, % B ITnomans nuka Ha kpusoit ITA, oTHoC. ex.

0 0
20 6
40 11
60 17
80 15

100 0

12. B cucteme 3BTEKTUYECKOT0 TUMa 06€3 paCTBOPUMOCTH KOMIIOHEHTOB B
TBEPJIOM COCTOSTHUU HBTEKTHKa coiepxkut 60 % xommonenta B. Bo
CKOJIBKO pa3 IUIOIIA/b MHKA, OTBEYAIOIIEr0 IBTEKTHUYECKON peakIuu, Ha
kpuBoit JITA cmnaBa, coaepxamiero 10 % B, Oyner MeHble miomaan
aHAJIOTMYHOTO MHKa JUIs cIulaBa, coaepaxkauero 50 % B?
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13. IlocTtpouTh JuarpaMMy COCTOSIHUSL ~CHCTEMBbI, BKJIIOYAIOLICH
ABTEKTUYECKYI0, MOHOTEKTHYECKYIO U IEPUTEKTUUECKYIO PEAKIIUH.

14. IlocTtpouTe aAMarpaMMy COCTOSIHMSL CHCTEMBI, BKJIIOYAIOLIEH
3BTEKTEKTOUHYIO, SBTEKTUYECKYIO U IEPUTEKTOUTHYIO PEAKIUU.
15. TlocTpouTh AMAarpaMMy COCTOSIHHSI CHCTEMBI, B KOTOPOW HMeEIOTCA
KOHTPYSHTHO ¥ HWHKOHTPYSHTHO IUIaBSILIMECS IPOMEXYTOUHbIE (hasbl.
Bcero B cucteme o1Ha 9BTEKTUYECKAS U IBE IEPUTEKTUUECKHUE PEAKIIUH.
16. IlocTpouth auarpamMmy COCTOSIHUSI CHUCTEMBI, B KOTOPOH HMEIOTCS
KOHI'PY3HTHO M HWHKOHTPY3HTHO IUIABSILIMECS IPOMEKYTOUHbIE (Da3bl.
Bcero B cucrteMe Tpu NEpUTEKTUUECKUE PEAKLIUH.
17. IlocTpouTh IuarpaMmy COCTOSIHHSI CUCTEMBI, B KOTOPOH HMEIOTCS JIBE
3BTEKTUYECKHUE U OJIHA IEPUTEKTUUECKAs] PEAKIUH.
18. IlocTpouth amarpamMmy COCTOSIHUSI CHUCTEMBI, B KOTOPOW HMEIOTCA
OJIHA OBTEKTUYECKAs U JIBE NIEPUTECKTUUECKHUE PEAKIINHU.
19. TlocTpouTh qUarpaMMmy COCTOSIHUSI CUCTEMBI, B KOTOPOM UMEIOTCS JBE
KOHTPY?HTHO IUIABAIIMECS MPOMEKYTOUHbIE (a3bl MOCTOSIHHOTO COCTaBa
U OTCYTCTBYET PACTBOPUMOCTB B TBEPJAOM COCTOSIHUH.
20. ITocTpouts AMAarpaMMy COCTOSIHUSL CUCTEMBI, B KOTOPOM UMEIOTCS JBE
MPOMEXKYTOUHBIE (ha3bl, 00PA3YIOMHUECS 0 TMEPUTEKTUUECKUM PEAKITUSIM.
21. [locTpouth AMarpaMMy COCTOSIHUSI CUCTEMBI, B KOTOPOU UMEIOTCS JBE
MIPOMEXYTOUHBIE (pa3bl, IIABSIINECS KOHIPYIHTHO.
22. IlocTpouTh AMarpaMMy COCTOSIHUSI CUCTEMBI, B KOTOPOU UMEIOTCS TpU
MIEPUTEKTUYECKUE PEAKIIUH.
23. IlocTpouTh AMAarpaMMy COCTOSIHUSL CUCTEMBI, B KOTOPOU UMEIOTCS ABE
MIEPUTEKTUYECKHE, OJJHA DBTEKTOMIHAS U OJIHA IEPUTEKTOUTHAS PEAKIIUN.
24. ITocTpouTs quarpaMMy COCTOSIHUSI CUCTEMBI, B KOTOPOU UMEIOTCS JBE
MHKOHTPYJHTHBIE (Da3bl IOCTOSTHHOTO COCTAaBA.
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25. IlocTpouTh quarpaMmy COCTOSIHUSI CUCTEMBI, B KOTOPOM UMEIOTCS JBE
MOHOTEKTUYECKHE U OJHA IEPUTEKTUYECKAsI PEAKLIUH.
26. IloctpouTs JuarpaMmy COCTOSIHUSL CUCTEMBI, B KOTOPOM UMEIOTCS JBE

MOHOTEKTUYECKHE U OJJHA IBTEKTUYECKasl PEaKIIUH.

27. TlocTpouTh quarpamMmy COCTOSIHHSI CUCTEMbI SBTEKTHUECKOTO THUIIA 110
CJICAYIOIIUM JaHHBIM:

a) temmeparypa riaBiaeHus komrnoHeHta A — 500 °C, komnonenta B —
700 °C, aBrextuueckoii peakmuu — 300 °C;

0) pacTBOPUMOCTh B TBEPJIOM COCTOSIHUU OTCYTCTBYET;

B) B cmiaBe cocraa 30 % B mnpu 3BTekTHUEcKoW Temmeparype
COOTHOILIEHUE KUJKOM U TBEPIO COCTABIISIFOIIMX paBHO 1 : 2.

28. B cucreme NEpPUTEKTUYECKOrO THUMA TMPU  TeMIepaType
neputektnueckon peakiuun (500 °C) B cruaBe coctaa 50 % B B
paBHOBecHM HaxojsaTcs mnepBuuHas oa-daza (10 % B) u xugkocth B
cootHomeHuu 1 : 3. Onpenenuts KOOPAUHATHI MEPUTEKTUIECKONU TOUKH.

29. B cucreme A-B nabmonaercs peakuus: L 5 o + f. Cocrassl da3: L —
40 % B, a — 20 % B, f — 40 % B. Haiitu mMaccoByto noi0 a-¢a3sl B
CIIaBE TTOCIIE 3aBEPUICHUS IBTEKTHUECKON PEaKIINH.

30. Iloctpouth auarpamMmy cocTosiHUS A-B, yJIoBIETBOPSIONLYIO
CIENYIOIIMM  YCJIOBUSIM: CIUIaB cocraba 30 % B Hauunaer
KpHUCTAJNIN30BaThes C BblAETIeHUEM [B-(a3sl pu Temnepatype 550 °C; npu
500 °C nabmroaercs mepuTeKTUYECKas peakiiysi, B KOTOPYIO BCTynaroT L-
(daza u B-¢paza B MacCOBOM COOTHOIIEHUH 3 : 1; HA MOMEHT 3aBEpIICHUS
MEPUTEKTHYECKOW PEaKIMH CHUCTEMa COJIEPXKHUT paBHbIE Macchl L- u o-
¢a3; B untepBasie Temneparyp 500-450 °C kpucTamuM3yroTcs EpBUYHbBIE
KpUCTauIbl a-(assbl, a HIke 400 °C — BropuuHble KpUCTALIBI B-(a3sbl.
31. B cucreme A-B paccioeHue B )KHIKOM COCTOSHMM HaOJIIOAAeTcs B
obmactu coctaBoB 45-60 % B. Ilpomexyrounas ¢a3a cocraBa AB
obpasyercs pu 600 °C. B cucreme uMeroTcs 2 SBTEKTHIECKUE PEAKITUHA —
npu 400 u 300 °C. PacTBOpUMOCTh B TBEPIAOM COCTOSIHUM OTCYTCTBYET.

N300pa3uTh BOZMOXKHBIN BapUaHT JUArpaMMbl COCTOSTHHUS.
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32. [TocTpouTh nUarpaMMy COCTOSIHHS IO CIEAYIOIIUM JTaHHBIM:

a) temmneparypa miaasiaeHus komrnoHeHta A — 800 °C, kommnonenTta B —
900 °C, sBrextuxu — 500 °C, 6) cruaB coctaBa 25 % B cogepxur o u f3-
¢a3bl B coorHomieHun 9 : 1, mpuyeM copepkaHue IBTEKTUKU (o + )
cocraBmsieT 33,3 %, B) B crutaBe cocrtaBa 50 % B obmiee conmepxkanue [3-
da3bl cocTaBisiet 66,6%.

33. IlocTpouTh AUarpaMMy COCTOSIHUS I10 CJIEAYIOIIUM JaHHBIM:

a) Temneparypa miaBieHus komnoneHta A — 1000 °C, komnonenta B —
800 °C, sBrexTuku — 600 °C, 6) crmas cocraBa 50 % B conmepxur o u 3-
¢a3el B cooTHOHmICHUH 2 : 1, MpUYEM CcoJepKaHHWE IBTCKTHKH (o + [3)
cocraBisier 50 %, B) B cruraBe cocraBa 80 % B obOmee coxepxanue [3-
da3bl coctaBnser 83,3 %.

34. B cucreMe ?JBTEeKTHYECKOr0 THNA 0e3 PacTBOPHUMOCTH
KOMIIOHEHTOB B TBeEpPAOM COCTOsIHMM ciuiaB cocraBa 20 % B
cogepxkuT 30 % mepBUYHBIX KPUCTALIOB KoMnoHeHTa A. Iloctpouts
arpaMMy  COCTOSIHHS, €CITM HM3BECTHBI TEMIIEpaTypbl IJIaBJICHUS
komrioHeHToB A (800 °C), B (1000 °C) u temmeparypa IBTEKTUUYECKON
peaxiuu (500 °C).

35. Ilpu wuccienoBaHuMM  CIJlaBa  3BTEKTUYECKOM cuctembl  0e3
pPacTBOPUMOCTH KOMIIOHEHTOB B TBEPAOM COCTOSIHUM OBIJIO OOHApYX EHO,
YTO OH COAEPXKUT 25 % MEepBUUYHBIX KPUCTAJIOB KOMIIOHEHTa B, a obiiee
conepkanue komrnoHeHTa B cocraBmser 75 %. OmnpenenuTs cocTas
IBTEKTHYECKOTO CIIaBa.

36. IToctpouTh auarpaMmy coOCTOSIHUA cucTeMbl A—B mo ciemyrommm
JTAHHBIM:

a) Temreparypsl riasiaeHus komnonenTos: A — 900 °C, B — 1000 °C;

0) nouBapuanTtHsie peBpamenns: 600 °C: L (50 % B) S o (20 % B) + y
(60 % B), 300 °C:y (70 % B) S A+ B, 500°C: B, S Bg.

37. IloctpouTh AWarpamMmy COCTOSIHHSI cUCTeMbl A—B 1o cieayromum
JIAHHBIM: a) TeMIlepaTypbl IiaBiaeHus kommnoHeHToB: A — 500 °C, B —
1000 °C; 6) nouBapuantasie npespamienus: 800 °C: L (30 % B) + B 5
(50% B), 300°C: B (10% B) S A+ B, 400 °C: A, S Agp.
38. IlocTpouTh auarpamMmy cOCTOSIHUSI cucTeMbl A—B 1o ciemyrommm
JIAHHBIM: a) TeMIlepaTypbl IiaBiaeHus kommnoHeHTtoB: A — 700 °C, B —
1000 °C; 6) nonBapuantHsie mpeBpameHus: 500 °C: L (30 % B) S A+ S
(50%B), 800°C:L(40%B)+BSS, 300°C:SS A +B.
39. IloctpouTh auarpamMmy COCTOSIHUSI cucTeMbl A—B 1o ciemyrommm
JTAHHBIM: a) TeMIleparypsl IasieHus kommoneHToB: A — 800 °C, B —
700°C; 6) mpomexytounas ¢asza 3, comepxkamas 50 % B, mmaButcs
koHrpysHTHO Tipu 1000 °C, B) HOHBapuaHTHbIe mpeBpamieHus: 850 °C: L,
(60 % B) S B (55 % B) + Ly (80 % B),
750 °C: B (52 % B) + Ly (95 % B)S o (85 % B),
650 °C: L, (20 % B) S o (5 % B) + B (40 % B).
40. ITocTpouTh nuarpamMmy COCTOSIHUSI cucTeMbl A—B 1o criemyromum
JAHHBIM: a) TeMIIepaTypsl TUIaBieHus komnoneHtoB: A — 1000 °C, B —
700 °C; 6) HOHBapHaHTHBIE MPEBPALLCHUS:
800 °C: L (50 % B) +a (10 % B) S B (30 % B),
600 °C: L (80 % B)S B (60 % B) + v (95 % B),
400 °C: B (50% B) S a (2 % B) +v (97 % B).
41. B sBrexTryeckoil cucreme A—B cocTaBbl Tpex coONpsiKeHHbIX (a3 B
IBTEKTHKE cienyromme: oo = 15 % B, L =75 % B, B = 95 % B.
[Ipenmnonarast paBHOBECHOE OXJIaX/IEHHE CIUIaBa, COCTOSIIETO M3 PaBHBIX
KonuuecTB A u B, o Temmepatypsl, exaliell HKe dBTEKTHUECKON Ha
0ECKOHEYHO Mallyl0 BEIMYUHY, MOJICYMTATh MACCOBBIE JOJIM MEPBUUHOM
dbasbl o ¥ 3BTEKTHKH (O + ).
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42. HauepTuTh 3BTEKTHUYECKYIO AMArpamMMy JJisi CIEAYIOLIEro ciay4das: A
mnaBurcs npu 1000 °C, B — mpu 700 °C; 3aTBepaeBaHue CIUiaBa,
conepxamero 25 % B, 3akanuuBaercs npu 500 °C, u B ycinoBHAX
PaBHOBECHS €r0 MUKPOCTPYKTYPA COCTONT 13 73 /3 % rmepBudHOM dassl o
11 26 2/3 % SBTEKTHKH (o + B), Torga xak cras, cogepxkaiuii 50 % B npu
TOil >xe TemmepaType coctouT u3z 40 % mepBuunoil ¢asel o u 60 %
sBTeKTUKH (o + ). O6mmas maccoast 1oiis (a3sl o B 3ToM ciiase 50 %.
43. Cucrema A-B unmeer coenunenne AyBy, miassmieecss KOHIPYIHTHO.
CrutaBel Mexxay A U AyBy — 5BTEKTHMYECKOIO THIIA; CILIABBI Mexkay B u
AxBy — nepurextruyeckoro tuna. Hauepturs nuarpammy COCTOSHHS 3TON
CUCTEMBI.

A-B,
npomexyrounyio ¢asy y npu 30 % B; wactuunas cucrema A—y —

44, HavepTuThb JAMAarpamMMy COCTOSHHUSL CHUCTEMBI uMerolLIei
ABTEKTUYECKOr0 TUIA, B—y — MOHOTEKTHYECKOro THIAa MpPU BBICOKON
TeMIepaType C SBTEKTHMYECKOM peakIMed Npu HU3KOM TeMIleparype.
PacTBOpUMOCTH B TBEpJIOM COCTOSIHUU OTCYTCTBYET.

45. Ilpm xakoM cOCTaB€ HAxXOJIUTCS IEPUTEKTHUYECKAs TOUYKA, €CIU B
cruiaBe, coaepxkameM 60 % B B MOMEHT JOCTHMKEHMSI NEPUTEKTUYECKOU
Temnepartypsl coaepxkutcs 50 % o-dassl coctaa 30 % B?

46. B cucreme A—B sBTekTHueckas Touka Haxonutcs npu 40 % B. Haiitu
MacCOBYIO JIOJTIO OBTEKTHKHM B cIuiaBe, coxaepxamem 10 % B, ecnu
PacTBOPUMOCTD B TBEPJIOM COCTOSIHUM OTCYTCTBYET.

47. OnpenenuTh COCTaB MEPUTEKTUUECKON TOUKH, €CJIM B CILIABE COCTaBa
50 %
conepxkutcs 20 % B-daswl, conepxkarieit 90 % B.

B B MOMEHT IOCTHXKEHHS HepI/ITCKTI/I‘-ICCKOI‘/’I TEMIICPATYPhIL

48. OmnpenenuTh COCTaB JBTEKTUKH, €CIH KUIKOCTH JBTEKTHUYECKOTO
cocraBa 1pu pacmaze aaet 30 % o-da3bl, cogepxaiueit 40 % A u B-dazy,
conepxairyro 80 % B.

49. B »sBrekTHyeckoi cuctemMe A—B OTCYTCTBYeT pacTBOPMMOCTH B
TBEPJIOM COCTOSIHMU. DBTEKTHUecKas Touyka Haxomutcs npu 30 % B.
Halitn MaccoByro 0JII0 IEPBUYHBIX KPUCTALUIOB B CILIABE, COACPIKALIEM

50 % B.

50. TlpuBectu mpumep auarpaMMmbl COCTOSIHHS CHUCTEMBbI, BKIIFOYAIOIICH
peakiuio, oOpaTHYIO: a) MEPUTEKTHIECKOM, 0) IEPUTEKTOUTHOM.

51. Ilouemy omaBieHHE TBEPAOTO PAacTBOpPAa HAYMHAETCS IO T'PaHHUIIAM
3epeH?

52. KakoB ¢u3n4ecKuii CMBICI IBTEKTHUYECKOM TOUKU?

53. Onmmmre guarpamMmel coctostaus cucreM Ge—Si, Ru-0s u Sb-Bi. TTouemy
9TH AJIEMEHTHI 00pa3yrOT JUarpaMMbl COCTOSTHUAS OJTHOTO THUTA?
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Puc. 46. JluarpamMmbl COCTOSIHUSI CUCTEM C HENPEPBIBHBIM
PSIOM TBEPJBIX PACTBOPOB

54. Tlpemioxkure OObICHEHHE OJWHAKOBOMY XapakKTepy B3aMMOIEHCTBHUS
KOMITOHEHTOB B cuctemax Pb-Sh u Pb-Sn.
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55. Onpenenute Gopmyny UMC natpus ¢ kamueMm. Iloctpoiite KpuByrO
OXJIaXJCeHUs cruiaBa, conepxkamiero 30 mon.% kanug. Kak Bausior
IeJIOYHbIE METaJUIbl Ha TEMIEPaTypy IUIaBICHUS IpyT Ipyra?
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Puc. 48. [lnarpamma
COCTOSIHHS CHCTEMBI
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COCTOSIHHSI CHCTEMBI

Cs-Rb

56. PaBHOBeCcHOIl WM HEPABHOBECHOM SABISETCSA: a) 3BTEKTHYECKAs

CTPYKTYypa, 0) mepuTeKTu4ecKas CTpykTypa?
57. MoeT 11 COeUHEHHE TTOCTOSIHHOTO COCTaBa ObITh: a) JaJIbTOHUIOM,

0) 6epromnuaom?

58. HUcnons3sys muarpammel coctosaus cuctem: LiCl — KCI, KCI — NaCl u NaCl
— CaCly, obwsicHnTE, ¢ KaKO# IETBI0 JOOABISIOT XJIOPHIBI KAIBIHI W Kaaus K
XJIOPUJIAaM HATPHS U JINTHSI TIPU TIOTYUYCHUH METAIIIOB 3JICKTPOJIU30M PACIIABOB.
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Puc. 50. [InarpaMMBbl COCTOSTHHSI CHCTEM:
LiCI-KCI, NaCl-CaCl,, KCI-NaCl
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59. VcraHoBHTE CTEXHOMETPHIECKHN COCTAB COEANHEHUH, KOTOPBIE 00pa3yroTCs
B cucremax: NaCl — AICIl;, KCI — AICIl;, RbCl — AICI,

CpaBHI/ITG TEPMUYICCKYIO yCTOfI‘lHBOCTI: COGHHHCHHﬁ.

¢

NaCl—-AIC!
a0 :

00

4001

200 &
2

L

KC1— NCI:,

KAIC14

RbCL-AIC]5

CsCL=-AlCly

RbAICI,

N

u CsCl — AICls.
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Puc. 51. JIlnarpaMMBbl COCTOSIHUSI CHCTEM M'CI-AICI;

ACly KC1

AlCly RbCl
Mon. % AlCLy
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60. [Touemy Ha quarpaMme, U300pakeHHON Ha pHc. 52, TBE OCH cocTaBa’?
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61. Kakast u3 nuarpamMm COCTOSIHUSI SIBJISIETCSI MeTacTabmibHOM — Fe-C wim
Fe-FesC?

62. Ha puc. 52 o603HaubTe Bce (pa3oBbie 00IaCTH, UCTIOIB3YS CISAYIOIINE
obo3nauenus: A — aycrenur, O — dpeppur, L] — nemeHTHT.

63. CKOJIBKO HOHBApUAHTHBIX IPEBpAIICHUI OTpakK€HO Ha puc. 527
Hanmmmre cxembl Bcex Tpexda3HbIX peakiuii B cucreme Fe-C.

64. Kakue cTpykTypHBIE cocTaBisitonue cuctembl Fe-C HazbpiBaroTcs
nepautoM U Jenedyputom? Ilodemy oHM He 0003HauyarOTCs Ha
PaBHOBECHOM arpaMmme?

65. Ha muarpamme Fe-C ykaxuTe TOUKY, OTBEUAIOUIYI0 MaKCHMaJIbHOMY
COJIEP>KaHUIO yIIIepo/ia B CTANH.

66. OnumuTe KPUCTAUIN3AIHNIO cIiaBa cucteMbl Fe-C, comepikarero:

a) 0,1 % C; 6) 0,1-0,16 % C; B) 0,16 % C; 1) 0,16-0,51 % C (puc. 53).

T, °C
1539
1499
1392 N
Fe 0,1 0,16 051 C, %

Puc. 53. Yacte auarpammel Fe-C ayist ctaneid, HCIIBITBIBAONIUX TIEPUTEKTHICCKOS
MpeBpalleHue

67. Hamumure ypaBHEHHUS peakIuii 00pa30oBaHUS KOMIUIEKCHBIX
coenunenuii B cucremax NaF-BeF, u NaCl-BeCl, VMcxons u3 auarpamm
COCTOSIHMSI, CJIeNlaiiTe BBIBOJ, Kakhe KOMIUIEKChl Oepuiius Oosee
YCTOWYHUBBI — TOPUIHBIC UITU XJIOPUIHBIE.
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NaF BeF, NaCl BeCl,
Mo % BeF; mon. % BeCl,

Puc. 54

68. M3ob6pasute cuctembl U-Ru u Ru-Al B Gomee kpymHOM MmacmiTa0e.

O6o3naubTe Bce (a3zoBbie obOmacTu. Hamummre cxembl Bcex
HOHBApPHUAHTHBIX TPEBPAIICHUN.
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