


[ Tporiecc miepexoma BelecTBa M3 TBEPOOrO COCTOSHMSA B
KMIIKOE Ha3bIBaeTCd IIJIaBJICHMEM.
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[Iporiecc mepexoma BelecTBa M3 XUIKOTO COCTOSHUS B
TBep/I0€ Ha3bIBAETCS OTBepAeBaHVEM.

OTBepaeBaHMe pacivlaBa KPUCTAJUIMYECKOTO BelllecTBa
Ha3blBaeTCd KpUcTaIJIM3anien.




B OGBIYHBIX YCIOBHAX B pacIlIaBe HaXOJUTCSA MHOTO IIEHTPOB KpH-
cTautH3anud. I1o3ToMy B pe3ylbTaTe KpHCTALTH3AIHH 00pa3zyercs
MHOJKECTBO MEIKHX KPHCTALIHKOB, KOTOPHIE cpacTaloTci. IIpH 3ToM
o0pa3yeTcs MOTHKPHUCTALTHYECKOE BEMIECTBO.

[Tepexo TBEPAOE TENO — KHAKOCTh, TAK)Ke KaK H 00paTHEIH mepe-

X0 — (pazoBeie mepexoas! I poga. YCTOHUHBOE THHAMHYECKOE PABHOBE-
cHe IBYX (pa3 BemecTBa BO3MOXKHO TOJIBKO B HEKOTOPOM HHTEpBale
TEMIIEPATyp U JaBlIcHHUH. PaBHOBECHIO 3THX (pa3 COOTBETCTBYET Kpuedas
niaenernus p = f(T). Kaxgasd Touka 3T0H KPHBOH COOTBETCTBYET PABHO-
BECHIO TBEPAOH H XKHUAKOM (a3 BeIECTBA IPH COOTBETCTBYIOIIHX JIaBIIe-
HUAX H TeMIIEpaTypax.




3aBHCHMOCTL TeMIEpatypsl (a3oBoro mnepexoja OT JaBACHHA
onpeaenserca ypapHenneM Kianeiipona-Kiaaysuyca, CnpaBeaHBOro
114 BeeX azoBbIX nepexoaos I poaa:

dp A
dl T(v,-v,)

B ciyyae IIaBNeHHA v; — YACTbHBIN 00beM KHIKOH (a3l vy —
VACTBHBIN 06beM TBEpAOil (a3kl, 4 — yaenbHAA TENI0Ta IIaBNeHHA. 14
GOIBINHHCTBA BEINECTB YACABbHBIN 00BbeM XHAKON ¢a3el Goibiue yeM
yaeTbHbIH 06beM TBepaoit Bassl (v; > vy). Mo3ITOMY dp/dT > 0. KacaTeb-
Had K KpPHBOIT IUTaB/ICHHA COCTAB/IACT OCTPBIH yroi ¢ ockio T (pHC.™):




JTa KpHBasg JEIHT IUIOCKOCTh HA JBE YACTH, COOTBETCTBYIOIIHE
TBEPAOH H XKHAKOH (a3zaM BemiecTBa. IloeviuieHle 0agneHis npueooun
K yeeaudeHuro memMnepamypsl nideleHua i Haooopom.

JII1 HEKOTOPBIX BEIIECTB (JIEM, YYTYH, BHCMYT) 0> < vy JId 3THX
BelecTB dp/dT < 0, KXpHBasA IUIABICHHA — IMYHKTHPHASA THHHA (PHC.. ).
[ToBrINIeHHE OABICHHA INPHBOAUT K YMEHBIICHHIO TEMIIEPATYPHI IIIaB-

JIEHHSA H Ha00O0POT.

TBepooe Termo MOKET 00pa30BEIBATECA KOHICHCAITHEH ITapa B KPH-
CTa/L, MHHYA XKHAKYI (a3y. IIpH 3TOM Takke BBIAEIACTCA TEIUIOTa
KOHAeHcanuH. OGpaTHEIH MPOIIECC HCIApEHHA HA3BIBACTCA CyoTuMalji-
ell WIH eo32oHKoll. briarogaps cyO0IHMaIiH OIIYINAeTcs 3anax HagTanu-
Ha, KaM@apsl, O€lIbe COXHET Ha MOPO3¢e TaKke Onarogaps CyOoIHMAIlHH.




ITpH onpeaeIeHHBIX 3HAUCHHAX JTaBICHHA H TEMIIEPATyPhl TBEPAOE
TENO H Map MOIyT CYIIECTBOBATE B PAaBHOBECHH. Takoi map Takxke Ha-
3bIBACTCA HACHIIICHHBIM. 3aBHCHMOCTH JaBJICHHA HACHIIICHHOIO Mapa oT
TeMIIepaTypsl MOAUHHACTCA ypaBHeHHI0 Kiameiipona-Knaysmyca (1).
VaeapHslil 00beM, Mapa Bceraa Goliple YACTbHOro o0beMa TBEPIAOro
Tena, No3ToMy dp/dT > 0, KacaTelnbHad K KpPHBOH Cy0IHMAlHH COCTaB-
JIAET OCTPHIi yroi ¢ ocklo T (pHC. ):
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Puc. -. KpuBas cyOmHMaIHH

CyOGnmuManni. KaK H IUVIaB/ICHHE, CBA3aHa ¢ paspylIeHHEM KpPHCTal-
JAHYECKOH pemeTku. 14 3Toro HeoGX0aHMa IHEPrud, KOTopas HasbiBa-
eTCA TEIIOTOH CyOTHMAIHH.

Koauvecmeo menioms: Heobxo0uMoe 013 UCNAPEHUA €OUHUlfb
MACCsl MEepPooco Mmeaa npu NOCMOAHHOIN MeMNEPamype HaA3bleaenca
YOenuHOIl menionoit cyoaumayu.




Kpncrasiiibpl HEKOTOPBIX
BeIlleCTB

Kpncrasisel cepbl

[ Ipuimepom KPVCTAIUINYECKOTO
TBEPHAOIO Tejla MOXeT CIIYXUTD
30JI0TO, KOTOpoe B IIpUpOLe
MHOIZIa BCTpedaeTcsa B BUE
KPVCTaJUIOB. 7



Moneinnb
KpUcTaJJIMYeCcKOn
pelIeTKu

" Mosekysibl MHOTMX TBEPIBIX
TeJl o0pasyroT
YIIOPSIOYEeHHYIO CTPYKTYPY,
COCTOSIITY IO 3
IIOBTOPSIIOIIVIXCS 2JIeMEHTOB.
Takaga crpykTypa HasbIBaeTcs
KpUCTa/IJINYEeCKOM

Touku, BOKpyT KOTOPBIX KOJIeOPOEeTi{OMeKy Ibl, Ha3bIBaIOTCS
y3JlaMyl KpUCTa/UIMYecKom perneTku. JIvuawm, coemguugrone
MOJIEKYJIbl Ha cCxeMe, OOO3HaudaloT CBdA3M MeXay Humu. B
peajIbHOM TeJle X He CyIlleCTBYeT.
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Monaesib IJ1aBJICHUSA U
KpHcTaJUIM3almmn

IIporiecc 1wIaBiIeHMsT KpPUCTAUIMYECKOTO Tejla,
3TO ITpOollecC pa3pylIeHNsl ero KprcTaJuIn4IecKom
PEIIeTKIA.

I ltaBiieHme mmpomcxonuT ¢ MOIVIOIIEeHMEM Tellla,
HO TeMIlepaTypa Tejla IIpM 3TOM He M3MEHSIEeTCH.
IIporiecc xprctasummsanmm - mporecc O6paTHBIT7[
IJIaBJIEHUIO - IIPOMCXOANUT C BBIIEJIEHMEM TeIlIa.
Temmeparypa Tena mpu 3TOM TakXke OCTaeTCs
IIOCTOIHHOT.




TeMnepaTypr IJIaB/I€HMsI
~ HEeKOTOpPBIX Bef;_;_j_eCTB

Bo BpeMs IUIaBJIeHVS (OTBep,H,EBaHT/ISI)
KpMCTaJIJIquCKoro BEIeCTEA TeMHepaTypa BeIleCTBa

Ta6nnua 16
TeMmnepaTypa mjaBjieHHS HEKOTOPBIX BeliecTs, °C
(npu HopmanrvHOM ammocheprHom Ja8JeHUW)

Bopopon -259 AroMUHU M
Kucaopon -219 Cepebpo
Aszor -210 30J10TO
CnupT -114 Measb
PryTs -39 YyryH

Jlen 0 CraJsb
Ile3nit 29 Heneso
Hatpuit 98 ITnaruna
OxnoBo 232 Ocmuit
CBuHely 327 Bonbshpam
I[InHK 420




KomamdecTBO

Q = A-1il TeILJIOTHhI,
Heo0xoammMoe IJisd

Q — KOMMYECTBO TEIIOTHI, HEOOXOAUMOE IS IJIaBJICHWA

IUTaBJIeHHs KPUCTAL. Tea, Haxosierocs npu K PVCTAJIJINYIeCKoro
TEMIIEpaType IUIABJICHUS ¥ HOPMAJIHbHOM

atMocgepHOM HaBiieHnH, JIK TEj1a
m — Macca Tena, Kr
A — yaenbHas TEIUIOTA IUIABJICHHS BEIIECTBA,

13 KOTOPOT0 COCTOMUT Teno, JK/Kr

B Iponecce IvlaBJIeHVA KPUCTAJUIMYECKOI'o Tejla €ro
TeEMIIEpaTypa HE MEHACTCA. XOTd 2TOT Ipouecc mnueTr C
ITOIVIOIII€EHMEM TEILJIOTHI.

OOpaTHBII HOpollecC - KpUCTAJUIM3aLSL - WHAET C
BbIleJIEHVIEM TeIUIOThI, KOJIMYECTBO KOTOPOW onpedersenics

10 maxou ke hopmi.ie. .
<Pl




t,°C A

+20
+10 .
B C feona\E F
0 - -
10 neéa v sona nea v soaa . {, MUH
: nén nea
20TA G
ITPOIIECC DdOPMYIJIA
AB - HarpeBaHme j1b1a =C
P 5 Q /Lbau H (t )
BC - r1aBiienme paa Q:A ‘M
1604

CD - marpesaHue BOObI

Q Cgoau . (tZ—tl)

DE - oxstaxeHne (OCTbIBaHVIE) BOJIBI

Q=—C306bt e (tZ—tl)

EF - oTBeprieBaHme BOIbI

FG - oxytaxzieHme (ocThIBaHVIe) JIb/A




yﬂeHBHaH TeIUIOTa IVIaBJICHNMA II0Ka3bIBA€T, Ha CKOJIBKO

YBEJINYIIBA€TCA

(yMeHBbIIIaeTcs)

BHYTPEHHA

SHepIs

BelllecTBa Maccom 1 Kr, B34TOro Iipu TeMiieparype IUlaBIeHsd
I[PV €r0 IUIaBJIeHn (KpUCTaJUIM3aliN).

Taoauuma 17

Hox

Y aeabHas TenJoTa IJiaBJeHHUSA HEeKOTOPbIX BeUIeCTB, TC-I-‘-

(npu memnepamype naiassieHus U HOPMAJLbHOM

ammocpepHom 0a8nieHUL)

AnroMuHUHA
Jlen
HKeneso
Mens
Hunk
Cnupr
Cepebpo

9
4
4
.
12 -
1
8

b

?

87

C = e DODND GO

. 10°
o 105
o 105

10°
10°

10°
10°

—
Cranm

30JI0TO
Boaopona
OsnoBo
CBuHeI
Kucaopona
PryTh

.+ 107




Il;1aB1eHMe
JIbIa

B nipupose yacto MOXXHO HaOJIrOZIaTh TaKoe (PU3MUIecKoe
dBJIeHMe, KakK IUIaBjeHmMe Jibga. B Poccum oHO
IIPOVCXOOUT KaXKAyIo BecHY. AricOepru, IviaBarolivie B

CeBEPHBIX MOPAX M HemaleKo OT AHTapKTUIbI, TOXe
IIOCTETIeHHO TarOT.
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Il1aB1eHME KPUCTAJIJIMYECCKOTI'O BEIIIECTBd
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i . . Il1aBiienue
_ l KpHUCTAIUINYECKOro
= - BelllecTBa
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B HpOﬁI/IPKe HaX0AUTCA KpUCrayimdeCckKoe BeIlieCcTBo M TeEpMOMETP.

Harpeem npobupky B ropssden Bope. IlosiBiisieTcsa ciiom >KMIKOCTH -
IIPOVCXOOUT IVIaBJIeHVe BellecTBa.

TepMOMETp BCE€ BpeMsi HaXOOAUTCsA B pacCilV/laB€ Ha I'paHUIIE C TBEPAbIM
BellleCTBOM. BeIlIECTBO IIpoagoJrKaeT IVIaBUTbCs.

Bce BemiecTBO pacmiiaBmwiock. Temmeparypa >XKMIKOCTM HadMHAaeT
pacTu.
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OTBepaeBaHMe pacilaBa KPMUCTAJIMYECKOT0
| P




OTtBepaeBaHnue
paciiaBa
KPpUCTaJLJINYeCKOI'0
BeIllecTBa

EET I gy

B ropsden Bome HaxoguTcsa HpoOMpKa € MOYTH PpacIiyIaBUBIIMMCS
BelecTBOM. VI3BiiedueM mpoOMpPKY M3 BOOBI.

Temneparypa nmagaer.

HabOnromaercsi mnpeBpalieHme >KMAOKOIO BeliecTBa B TBepaoe -
KpWUcTa/uIn3anmsi.

Kak m BO BpeMmsi IUIaBJIeHMs, IIpM KpUCTa/UIM3allMM BellecTBa ero
TeMIlepaTypa OCcTaeTcsi IIOCTOSIHHOTA.
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I11;1aB1eHe MeTas1JIOB

JIutbe - 53TO cHOCOO mHpumaHMA HYXHOM  (POPMBEI
MeTaJUIMYeCKM TejlaM,  VICIIONBb3Yys JKMIOKOe arperaTHoOe
COCTOSHVEe MeTaJUIa.

12



R B T G Sl R R IR GO e SN R i U e Rl R

T i B e STl TP A A e A A G 0 B et B Al e e Ui D A




D >CL/ LA~ V]

CKOJIBKO TpeOyeTcs SHEPIUn I
IUIaBJIeHMs Kycka cBuHIla Maccom 0,0 Kr

B34TOV Ipy TeMueparype 27 °C?

Jan Ta6nauua 16
TemnepaTypa IJIaBJeHHs HEKOTOPHIX BelecTs, °C )

Taoauua 17 Tox
YaeabHad TENJOTa IJIABJEHUS HEKOTOPbLIX BellecTB, —

(npu memnepamype naiaéjeHus u HOPMAJLLHOM
ammoc@heprHom 0a8nieHUL)

———————————
|

ATIOMUHMIT 3,9 - 10° Cranb 0,84 « 10°
Jlen 3,4 + 10° 3os10TO 0,67 - 10°
Heneso 2.7 « 10° Boxmopon 0,59 « 10°
Mensb 2,1 - 10° OJji0BO 0,59 « 10°
IuuaK 1,12 - 10° CsuHel 0,25 + 10°
Crupr 1,1 - 105 Kucaopon 0,14 - 10°
Cepebpo 0,87 PryTh 0,12 -
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I1;1aB1eHe U
OTBepAeBaHMe

1. B Temwioe moMerneHve BHEC/JIM JIbAWMHKY.
Br10epuTe BepHOe yTBep KaeHMe.

IIpw Tas = v 312 MOH 2T T el [€Hary PasM A 2K L

[Tput TastHM 1 13 VieEL €] € ¢ 3% VIM I @ [ A< TOJIOKEHVe
MOJIEKYJI

HpT/I Ta: G A1 VM 2E 2€TCH « CCT 0 HAC NI °K VJ1
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I1;1aB1eHe U
OTBepAeBaHMe

2. Kaxk wm3MeHsieTcss TeMIlepaTypa IUIaBJIEHWUS
KPUCTA/IJIMYECKOT0 Tejla OT Hadajla IUIaBJIeHWUs
J10 IIOJTHOTIO pacIlyIaBJIeHMs Tesia?

1
IToBBIIII ie 'C i
[ lonvoka > 4

OcTaeTcd H 113N €eH 2 W
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I1;1aB1eHe U
OTBepAeBaHMe

3. Bo BpemMsa oTBepaeBaHMA KpPHUCTA/L/IMYECKOIO
BelllecTBa M3 XXUIKOCTV IIPOVCXOOUT BbIOe/IeHMe
TeIUIOTBI B OKpYy>Karollee IIpocTpaHCTBO. Kak
M3MEHAeTCsI Ipu 3TOM TeMIeparypa
KPpVCTa/IJIN3YIOIIEero Belecrsa?

1
IIoBBIIII ie C i
Ilonwvoka >t

OcTaeTcd H 113N €H2 Y
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IlnaBieHve u
4. Ha puc;gggﬁggggﬁgwgarp%aﬂnﬂ,

IUIaBJIEHUsI WM OTBepAeBaHus1 BernecrBa. Kakom
y4acToK TrpadmKa coOTBeTCTByeT HarpeBaHWIO
XKMIKOCTU?

t°C A\
+20 D

+10
B C fopa\E F
0 —_
néa u sopa néa u sona t, MUH
10 nén nea

20TA G
1 N:
2 BC
<8 CD




I11;1aB1eHMe 1
OTBepAeBarie

5. Ha pwucyHKe 1n0KasaH 180
rpadpuk HarpeBaHWUA 17 G
IIJIaBJIEHVsA TBEPAOIO Teja.
Bri0epure IIpaBWJIbHOE *
yTBep KaeHne? o 3 2§ & 5 dwa

1 4
Terto I1aBY TC.C . B TE A€ 4> © M T
Testo OTE 20 Ba 10 B Tew 11 &2 KLY T

Temmieparypi ir@snears p.ooea 00 1C
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