dusnyeckKkass xmmus

Tema 1

Y4yeHue 06 arperatHbIX COCTOSAHUAX BellecTBa.
Xunakoe cocrosiHue. TBepaoe cocrtossHue. [Mna3ma
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1. YdeHue 00 arperaTHbIX COCTOSTHUSIX
1.3. JKuakoe coCcTOSHIE BEMIECTBA

1.3.1. OCHOBHbIE NMOHATUSA
[ )KVI,EI,KOG arperaTHoe COCTOAHNE dBINAeTCHd I'IpOMG)KyTOHHbIM Me>|<p,y

TBEPAbIM 1 ra3oobpa3sHbIM
0 KnaKocTn MMerT CODCTBEHHbLIN 0ObEM 300 mn %

0 XugkocTtu npuHnumaroT popmMy cocyaa, B KOTOPOM Haxoumm4
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. YdeHHne 00 arperartHbiX COCTOSHHUSX

.3. XXunkoe cocrossHUE BEIECTBA

[

Bnn3ko pacnonoXeHHble MOSEKYMbl XXMAKOCTU MOTryT 06pa30BbIBaTb
YyNopsiAOYEHHbIE CTPYKTYPbI, cOAepKallne HECKOSTbKO MOMeKyr. OT0
COCTOSIHME Ha3bIBaeTCH 6JIUXKHUM ropsiOKoM.

BRnvXHU NOpPAAOK — 3TO yNOPAA04EHHOCTb BO B3AaMMHOM
pacnonoXeHnn atToMoB N MONEKYI B BELLIECTBE, KOTOpas
NOBTOPSIETCA NULLb HA PACCTOSTHNAX, COU3MEPUMbIX C PACCTOSAHUSAMMU
MEeXAy YacTuuamu, To eCTb 6JTUXHULU MOopsiOOK ecmMb
3aKOHOMEePHOCMb 8 PacroJlIoKeHUU cocedHUX Yacmuy,

CtpykTypa Boab!: (1) —BoasAHOM MpuMmep BnvkHero nopsigka Monekyn XXUoKocTu u
nap; (2) — »xuakas sona AanbHero nopsaka Mornekyn Kpuctanmyeckoro
BellecTBa: (1) —kuakasa Boaa; (2) — néa (reepaoe

Teno)




1. YdeHue 00 arperaTHbIX COCTOSIHUSX
1.3. JKunkoe coCcTOsSHME BEMIECTBA

dakTopbl, BNUAOLWME Ha NOBeAeHNE XUAKOCTU:

0 Xumundeckast npupoaa KUOKocTu

0 B HenonsapHbIX XNOKOCTAX B3aMMOOENCTBUSA MEXAY
Moriekyrnamm cnabble, NO3TOMY No CBONCTBAM OHUM Bnnxe K
rasam

0 B nonspHbIX XXMOKOCTAX CUMNbHBI B3aMMOAENCTBUSA MeXay
MOMeKynamm, No3TOMy Takue XXMOKOCTU NO CTPOEHUIO U
CBOMCTBaM bnumxe Kk TBepabiM TeNnam

0 BHewHne ycnoBus, B YaCTHOCTH, TemnepaTtypa

01 Yem Hwxe Temneparypa u 4em bnmke Temneparypa XXUaKkoCcTu K
TemnepaType ee Kpuctannusaumm, Tem 6onbLle CTENEHb
YyNOpPSAA04EHHOCTM YacTUL, U TeM Bnmke CBONCTBA XXNOKOCTU K
CBOWCTBaM TBepblX BELLECTB

1 Yem BbilLie TEMNEpATYpa U YeM Dnmke oHa K TemnepaType
KMNeHusa, Tem bonblie CXoACTBa B MOBEAEHUM XXNOKOCTEN U
rasos




1. YueHue 00 arperaTHbIX COCTOSIHUSIX
1.3. JKunkoe coCcTOsSHME BEMIECTBA

Tunbl cBA3eN B XUOKOCTAX MeXay MoseKyrnamm:

0 BaH-pep-BaanbcoBbl B3anmogencTeuga
1 OpMEeHTaLUOHHbIe CUIbl (OnNonb-aAnnonbHbIe B3aUMOO4ENUCTBUS)
1 AncnepcmoHHbIE CUTIbI (B3aI/IMOD,eIZCTBI/IFI MeXxXay HenoJIAPHbIMA

MoneKynamm)
1 MHOYKUWMOHHbIE CuIbl (B3aUMOLEUCTBUSA MeXOY NOMNAPHOMN U
HenonsgapHoOM Mosiekynamm)

0 BoaoopoagHble cBA3n

MOQENbL MOJEKYNbI BOAbI

0 0
ng H HH

OBPA30BAHUE MACLUTABHAS MOQENDb
BO/IOPOJHOM CBA3MN ACCOLIMATA MONEKYN

@;*" ?
>3 +*e




1. YueHue 00 arperaTHbIX COCTOSIHUSIX
1.3. JKunkoe coCcTOsSHME BEMIECTBA

1.3.2. CBOUCTBA XNaKocteu

1. NnoTHoCTb — Macca eanHuLbl 06beMa XXUAKOCTU NpU

OaHHOW TemMnepaType
o m
P=%
[1noTHOCTb >KVI,£I,KOCTel7I B COTHN U TbICAYUN pPa3 60ﬂbLue, 4yeMm
MITOTHOCTb ra3oB

C yBenuyeHnem TemnepaTtypbl NAOTHOCTb BCEX KUAKOCTEMN

YMeHbLUaeTCcs (UCKNYEeHA — rRoNA)
P: = po(1— kt)

AHoManuu Boabi!!!




1. YueHue 00 arperaTHbIX COCTOSIHUSIX
1.3. JKunkoe coCcTOsSHME BEMIECTBA

2. MonspHbIn 00bEM XUOKOCTU

[1ns1 pa3HbIX XXUOKOCTEN MOMAPHbLIN 06BbEM pasnunyeH!!!
Hanpumep: ansa soabl

r

18
Vy = —29%5 — 0,018
1000 MOJIb

JI




1. YueHue 00 arperaTHbIX COCTOSIHUSIX
1.3. JKunkoe coCcTOsSHME BEMIECTBA

3.

[loBEPXHOCTHOE HaTSXEeHMEe — 3TO SHEpPrug,
Heobxogmmas ans obpasoBaHNs HOBOW MOBEPXHOCTM.

O — KOS(PPULIMEHT NOBEPXHOCTHOIO HATAXXEHUS

g =

-5 [

Mz’ M
A —paborta, [x
S — nnowaab NOBEPXHOCTH, M?

3aBnCUT OT NPUPOAbI XKMOKOCTU, NPUPOAbLI FPaHMYaLLEero ¢ Hew
Tena, TemnepaTypbl, HaNM4YMs NPUMECEN B XXUOKOCTW.

YMeHbLUaeTCcs ¢ yBENMYEHNEM TemMnepaTtypbl U npu gobasneHnn
NOBEPXHOCTHO-aKTUBHbIX BeLlecTs ([1AB)




1. YueHue 00 arperaTHbIX COCTOSIHUSIX
1.3. JKunkoe coCcTOsSHME BEMIECTBA

4. TeKy4ecCTb - CNOCOOHOCTb N3MEHATbL bopMYy 3a
Marioe BpemMs noa AeNCTBMEM OaXKe Marion CUnbI.
bnarogapsa aToMmy CBOUCTBY BCE XXUOKOCTU NbIOTCA B
BUAE CTpyW, pasbpbi3rmBatoTcsa Kannamu,

npuHUMaroT doopMy TOro cocyaa, B KOTOPbIN UX
HanbHoT.

TekyyecTb — BenuymHa, obpaTtHasi BA3KOCTMW.




1. YueHue 00 arperaTHbIX COCTOSIHUSIX
1.3. JKunkoe coCcTOsSHME BEMIECTBA

5.

BA3KkocTh (BHYTpEeHHee TpeHue, CoONpOoTUBIAEMOCTb TEYEHUID) — 3TO
COMPOTUBIIEHME, BO3HMKAIOLLIEE BHYTPU XXUOKOCTU NPU
nepemMeLleHnn ¢ pasfindHbIMN CKOPOCTAMU OOHUX CI10EB ee

OTHOCUTESIbHO OPYrunxX. :
& &

- >

BAa3kocTb — TepMoanHaMmnyecKkoe CBOMCTBO TEKYYEro Tena.

BA3KOCTL XXNOKOCTU YMEHbLUAETCA C yBENMYeHnemM Temneparypbl
(ncknoyeHmne — Boaa).

BA3KOCTb MMeeT BaXkHOe 3HaYeHne B peLeHUM NPOU3BOACTBEHHbIX
BOMPOCOB, CBA3aHHbIX C TPAHCMOPTUPOBKOM TEKYYMX MaTepuanoB
no TpybonpoBogam, ¢ nepemMeLlnBaHNEM XUOKOCTEN U ra3os, C
ABWXEHWEM CydoB, CaMONeToB U T.M.

p 10



1. YueHue 00 arperaTHbIX COCTOSIHUSIX
1.3. JKunkoe coCcTOsSHME BEMIECTBA

0 OdunHamunyeckasa BA3KOCTb (KO3 PULUMEHT

BHYTPEHHEIo TPEHUS) U
F-l

=-——  [Ma-c] = [10II3] = [10°cII
p=g [Ma-cl=[100s] = [10cIls]
F — cuna conpotuenenus casury, H
| — paccToaHue, | = 1m 1H3=0,1H'C:0,1H8'C

2
S — nnowagb NOBEPXHOCTH, S = 1 M? M
v — CKOpPOCTb, v =1 M/C

0 KnHemaTtunyeckasa BA3KOCTb V — OTHOLLUEHue
ONHAMUNYECKOU BA3KOCTU XKUOKOCTU K ee NMSI0OTHOCTU

9=t [M—zl = [10*C1]
p c

b I



1. YdeHue 00 arperaTHbIX COCTOSIHUSIX
1.3. JKunkoe cocTosgHue BEIECTBA

1.3.3. [NapoobpasoBaHue
0 lNapoobpa3oBaHue — nepexo BeLecTsa B ra3oobpasHoe COCTOSAHME.

0 [ns xnakocTten pasnuyaroT ase popMbl napoobpaszoBaHUS:
ncrnapeHune n KuneHue.

0 [Mpwn ucnapeHuu nap obpasyeTcs TONbKO Ha CBOOOAHOMN MOBEPXHOCTU
XXWOKOCTW.

0 KuneHue — 3TO NpOLECC UCMAPEHNS XNOKOCTN, NpOoTeKaoLW M BO
BCEM €€ o0nLeMe.

KuneHune

NcnapeHue

b 12



1. YdeHue 00 arperaTHbIX COCTOSTHUSIX
1.3. JKuakoe coCcTOSHIE BEMIECTBA

0 Ha ckopocTb napoo6pasoBaHuS
BIIUAIOT:

1) nnowaas ceobogHom 2)
MOBEPXHOCTU

2) TemnepaTtypa XWaKocTu

3) MMNOTHOCTb Napa Ha 3) Q

NOBEPXHOCTbLIO, C KOTOPOWU

npoucxoauT napoodbpasoBaHme [_

4) NpuUpoaa XNOKoCTU 4

CNUPT BoAda Macno pTyTk

L

{_

i

b 13



1. YueHue 00 arperaTHbIX COCTOSIHUSIX
1.3. JKunkoe coCcTOsSHME BEMIECTBA

1.3.4. KoHgoeHcauus

01 KoHOeHcauuen Ha3biBaeTcHa nepexon BelLlecrTsa 13
ra3006pa3HOro COCTOSIHMS B XXWUOKOE Unn TBepaoe
(KOHOEHCNPOBAHHOE COCTOAHME)

— BeweCTBO B Fa3006pa3HOM COCTOAHNN

D
L . >E€M ra3a YMeHbLUaeTCH, AaBlieHne ra3a
" MnNnHape ToJ1bKO ras

» — HayMHaeTcd KoOHAeHcauus rasa

>EM YMEHbLLAETCS, AaBneHne NoCTOSIHHO,
icaumd rasa, obpasyeTcst XXMOKOCTb, B
b + HaCbILEHHbIN nap

— KOHAEeHcaLuuMs 3akoH4YMnach, B LUnMHape
KMOKOCTb

Bli€HNe yBermimM4nBaeTCH, obbeM NoYTn He
‘b CONPOTUBIIAETCA CXKAaTUKO

AaeneHue
4




1. YueHue 00 arperaTHbIX COCTOSIHUSIX
1.3. JKunkoe coCcTOsSHME BEMIECTBA

0 ,El,aBneHme HaCbILWEHHOrO Ha yyacTke BC B UMNUHAPE OAHOBPEMEHHO
COCYLLIECTBYIOT ra3 1 XWAKoCTb (CM. cnaing
napa 12).
|‘a3’ HaxoasaLLUn NCs B Nx TemnepaTtypa u AaBneHne oanHaKoBbl.
TepMOaNHaAMUYECKOM OTOo AaBneHne He 3aBUCUT OT KONM4YecTBa

XNOKOCTU U ra3a.

pPaBHOBECUN CO CBOEN BaBuras nopLieHb, Mbl HA MTHOBEHWE

KNOKOCTbHO, HA3bIBaAETCH yBENMYMBAEM OaBIEHNE ra3a OKOSO
MOPLLUHSA, YTO CNOCOBCTBYET Nepexoay

HaCbILU'eHHbIM napOM 4acCTn MOJneKyin B XUWOKOCTb, U AaBJliEHNE
CnoBo "HaCbIU.leHHbIVI" BHOBb CTAHOBUTCS NPEXHUM.
I'IO,EI,L-IepKl/I BaeT, L_ITO an B aTtom Cclny4dae roBopsT, 4TO B unnmnHgpe

o Ha6mo,u,aeTc;1 mepMOOUHaMU‘-IeCKOG
AaHHOU TeMnepartype 3TOT pasHosecue. (o o @ w||

@ O 09

nap He MOXET coaepXaTb
bonbLlee YNCno MoneKys, To Yy —=
€CTb UMETb BONbLLYIO @E
NSIOTHOCTb. %

S



1. YueHue 00 arperaTHbIX COCTOSIHUSIX
1.3. JKunkoe coCcTOsSHME BEMIECTBA

0 [daBneHue HacbILWEHHOro rnapa
— OfHa 13 XapaKTepUcTuk

BellecTBa. Nasnenme
BeLU,eCTBO HacCbILEeHHOro napa,
0 [Ona pasnnyHbiX BEWECTB 3TO kMa, npn 20°C
OaBrieHune, Kak npasuno, PTyTh 0,0002
pasnnyHo.

Bopa (npn 0°C) 2,3

1 BellecTBa C ManbiM 3HadeHnem | BOAa (Npn 100°C) | 101,3

AaBlieHnA HacCblWWEeHHOro rnapa OTaHon 5,9

MPY HOPMaribHbIX YCITOBUSAX o
ABMAKTCA TBEPALIMUN UK PEeoH 570

XUOKUMU; ¢ BonbLUMM
3Ha4YeHMeM — ra3oo0pasHbLIMM.
[1pn cpegHnX 3Ha4YeHNAX
BELLECTBO ABNAeTcs nNmdo
nerkoncnapsmoLiencs
XNOKOCTbIO, NMMBO nerko
CXWKaOLMMCH ra3om.

b 16



1. YueHue 00 arperaTHbIX COCTOSIHUSIX
1.3. JKunkoe coCcTOsSHME BEMIECTBA

0 [JaBneHue HacbIEeHHOro napa pacTeT C POCTOM

TEMI

epaTtypbl

BellectBo

HacbILWEeHHOro napa, klla

[laBneHne

Bopa (npn 0°C)

2,3

Bopa (npu 100 °C)

101,3

0 KnneHue XXuakocTu xapakTepusyeTcs paBeHCTBOM

AaBJ

|eHUA HACbIUeHHOro napa 1 BHelUulHero fiaB
[laBrieHve BHeLwlHee
BellecTtBo HacCbILLEHHOIro aasnexHue, klla
napa, kl'la
Bopa (npwn 100 °C ) 101,3 101,3

eHUs

b 17



1. YueHue 00 arperaTHbIX COCTOSIHUSIX
1.3. JKunkoe coCcTOsSHME BEMIECTBA

3aBMCUMOCTb TeMNepaTypbl KUNEHUs
OT BHELUHEro AaBNeHns 1 oT
NaBMNeHns HacbILEeHHOro napa:

0 CpPOCTOM BHELUHEro AaBneHus
Temnepartypa KuneHus

YBEINMNYNBAETCHA, ubuza 1}3013 1?355 e5.88) 2104

0 AaBlieHne HacCblWweHHOro napa
BCErAa pacTet ¢ pocTom l%] t00°c| | 200°c| | 3007 |370%C] | T
TemMmnepartypbl; )

0 YyBenuyMBasi BHELLHEE OaBrieHune,
MO>XHO NOBbILWATb TeMNepaTypy
KUMNEeHUs, HO NULLb A0
onpenenéeHHoro npegena —

KPpUTUYECKOW TemnepaTypbl U e N S
KPUTUYECKOro AaBrieHus, Bbllle [ el
KOTOPbIX UcHe3aeT rpaHuua R

pasgena XXnakom n razoobpasHou T I

doasbl (ontongHast XXUAKoCTb). e R

Tr

0 Kputnyeckas Todka Boabl: T=647K, Temnepanpa
p=218,3 6ap

AaBneHne

.. '
meépdas ¢aza ocumaeman
. cynepkpumu4eckas
Jcuokocmp !

' HcudKocmb

nepezpemslii nap

b 18



1. YdeHue 00 arperaTHbIX COCTOSTHUSIX
1.4. TBEpmoe arperaTHOEC COCTOSIHUE

0 TBEpOoOE BELWECTBO MMEET COOCTBEHHYIO OPMY U
OKa3bIBaeT CONMPOTUBNEHNE BCAKOMY OENCTBUIO,
HarnpaBneHHOMY Ha n3MmeHeHne dopmbl

0 Bblcokas ynopagovyeHHOCTb YacTul (AanbHUU Nopaaok)

0 danbHun nopagok — 3To ynopAagov4eHHOCTb BO B3aMHOM
PacnonoXeHnn atToMoB UM MOSEKY B BELLECTBE,
KOTOpasi NOBTOPSIETCA HA HEOrPaHUYEHHO DONbLLINX
PACCTOAHUAX.

0 TBepable BeWwecTBa MOryT HaxoaAnTbCA B ABYX
COCTOSAHUSAX:

0 KpucTanin4eckom
2 amMopdHOM

b 19



1. YueHue 00 arperaTHbIX COCTOSIHUSIX
1.4. TBepaoe arperarHo€ COCTOSIHUE

0 Kpucrtannunyeckue BellecTsa:

2 onpeneneHHas u YeTko BblpaXkeHHast
Temneparypa nnaBneHus

) onpeneneHHasa reomeTpudeckas
doopma KpucTtansos
(Kpuctannuyeckas peLleTka)

0 AmMopdHble BellecTBa:

0 HeT onpenerieHHOM N YETKO
Bblpa)XeHHOW TeMnepaTypbl
nraBfieHns (Npu HarpeBaHnn

nocTterneHHoO pa3MFIF\-Ia}0TC$'-|, Ha IeBOM pl/lcyHKe M306pa>|<eHO
CTaHOBATCS BCce boriee Tekyunmn). PACTMONOXEHME YacTuL B
0 Aaxe NPy HEBLICOKNX TeMnepaTypax KpUCTannmMyeckom keapie (Sio,), a
MOXHO pacCMaTpmBaTb KakK OMEHb (S|O )
51

rNyctble N BA3KNE XUOKOCTN.
1 He UMeloT CTPOTroro NOPAAKA B 37K BellecTBa COCTOAT U3 OOHUX U

pacnonoXeHnn YacTul, TeX Xe 4aCTunuy — aTtoOMOB KPEMHUA U

-  CTedYeHunem BpeMeHU KncnopoAaa.

CaMOIMnpon3BOJIbHO NnepexoadT B
Kpuctansin4yeckoe COCToAHne

» 20



1. YdeHue 00 arperaTHbIX COCTOSTHUSIX
1.4. TBepaoe arperaTHOE COCTOSIHHE

Tunbl KpUCTaANMUYECKUX PELLETOK:

MONEKYNAPHBLIE ATOMHBIE MOHHBLIE METANNUYECKMUE
NaCl Cu

Yrnekucnsin

o0, ra3 —

las t,, 801°C t,, 1083 °C
Ogo °°° \ & na > na b
U J / tKllll -780(: tm"| 4200 C ‘x“" 1465 Ci tlﬂlll 2567 C
Teepaan ABYOKUCH Anma3s Fanur Meaw

yrnepoga

b 2|



1. YueHue 00 arperaTHbIX COCTOSIHUSIX
1.4. TBepaoe arperarHo€ COCTOSIHUE

0 Kpuctann - tBepgoe 1eno, cocrosiiee 13

YNOPSA0YEHHbIX, NEPUOONYECKN
MOBTOPSIOLLINXCHA B NPOCTPaAHCTBE
yacTul,

a
HavmeHbLen CTpyKTYpHOW eanHnLEN 1) 2)
Kpuctanna sBnseTcs afieMeHTapHas
a4yeunka “
‘ C

YacTuubl pasmMeLllaroTca B HEN COrfiacHoO
npuHUuna Handosee NSI0THOM YNakoOBKN,
NPU KOTOPOW OCTAETCS HAUMeEHbLLEee o
o6bemMy cBOHOOAHOE NMPOCTPAHCTBO
Mexay aTMMmn Yyactuuamm

OCHOBHbI€ 3fIeMEHTapHbIE AYENKN:
1 Kybunueckas
TeTpasgpuyeckas
[ekcaroHanbHas

)
)
)
) Pomboagpuyeckas
)
)
)

A~ W N

OpTopombuyeckas
MOHOKNMMHHasA
TpuknuHHaga

o Ul

7

5)

6)

b 22



1. YdeHue 00 arperaTHbIX COCTOSIHUSIX
1.4. TBepmoe arperaTHOE COCTOSTHHE

0 Pusnyeckme cBomnCTBa KpUCTaninyeckmnx Ten (Takme, Kak npo4YHOCTb
Ha pa3pbiB, 3J1TaCTUYHOCTb, TENJ10- N AINEKTPOrNpoBOAHOCTb,
CBETOMPOHULLAEMOCTb U T.[.) HEOOMHAKOBbI B Pa3fINYHbIX
HanpaBneHndaXx, HO COBMaaaroT B NMapaliyieribHblIX HarnpaBJiIEHUAX.

0 Takoe CBOUCTBO Tes Ha3blBaeTCcH AdHU3O0TPOINMHOCTbHO.

Q092 ®000

@0 @ @0 @
Ce®0®9O OO0

Puc. 102

0 CBounctBa aMoOpdHbIX TENT OAHOPOAHbI BO BCEX HANPaBMneHUsX, T.e.
aMOpdoHble Teria U30TPOMHbLI.

) 23



1. YdeHue 00 arperaTHbIX COCTOSIHUSIX
1.4. TBepmoe arperaTHOE COCTOSTHHE

KpVICTaJ'IJ'IVI‘-IeCKI/Ie Tena AeniaTCcAa Ha MOHOKpucmarsisibl U rioJfiukpucmariiibl.

0 MoHokpucmassnbl (MOHOSUTHbIE, eQuHble KpucTansbl) 0bnagatoT nepnoanyeckn
NOBTOPSIOLLENCSA BHYTPEHHEN CTPYKTYPOWN BO BCEM €ro obbeme.

o MoHoKpucTannbl repMaHns, KPEMHUSA U AP. UCNOMb3YHT AN U3rOTOBMNEHUS NONYNPOBOAHUKOBON
annaparypsbl

o MoOHOKpucTannbl KBapua, repmanusi, topuaa nuTnus u ap. UCNonb3yrT B ONTUYECKUX Y3MaxX MHOIMX
npmnbopos..

o MoHokpucTannbel anmasa Ucnonb3ykT nNpu obpaboTke 0cobo TBEPALIX MaTepuanos

o YKpalleHus — GpunnuaHTbl, Tonasbl, candupbl, pyouHbl 1 ap.

0 Monukpucmannu4eckoe meso npeacTaBnseT cobon COBOKYMNHOCTb CPOCLUNXCS APYr
C APYrOM XaoTUYECKM OPUEHTUPOBAHHbBIX ManeHbKUX KpUCTanNoB — KPUCTannmToB.

0 Kaxabih MarneHbKMn MOHOKpPUCTan NOAMKPUCTaNIM4YecKoro Tefia aHM3oTponeH, HO
NOSIMKPUCTaNIMYeCcKoe Terno N3oTPOrnHo.

p 24



1. YueHue 00 arperaTHbIX COCTOSIHUSIX
1.4. TBepaoe arperarHo€ COCTOSIHUE

0 Kpuctannormapartbl conen — tBepablie
CONnKn, B COCTaB MOHHbIX KpUCTansios
KOTOPbIX BXOOAT MONEKYsibl BOAbI

0 Kpucrtannormgpartbl coneun pasnu4yatoTcs
No KOSINYECTBY KpuUcTannmsaumoHHOW
BOZbl U MO XapaKkTepy CBA3U MONEKYI
BOAbI C APYrMMN YacTulamm,
COCTaBNALWUMUN KpUCTanmn
(koopanHaunoHHagd, BoaopoaHas CBA3u)

0 CaCle6H20, CaCl2°4H20, CaCl22H20,

1 OOpa3soBaHue KpucTannorngpaTtoB
BCEeraa ConpoBoOXaaeTcs BblaeneHnem Kpnctann CuSO4+5H20
TENNoThI

O MOJ'IeKyﬂbI BOAbl MOTYT CBA3bIBATbCA KakK
C KaTUOHaMW, Tak U C aHNOHaMU

b 25



1. YueHue 00 arperaTHbIX COCTOSIHUSIX
1.5. XXuakokpucTalsInueCcKOe COCTOSHHE BEIECTBRA

O

Knakokpuctanimyeckmm
(Me3oMopdHbIM) COCTOAHNEM
BelleCcTBa Ha3blBaeTCH Takoe
COCTOSIHME, CBOMCTBA KOTOPOIo
ABMAIOTCHA MPOMEXYTOUYHLIMU MEXAY
cBOMCTBaMM TBEPLOro Kpuctasnna u
XWOKOCTW,

YKngkue kpuctannbel codeTatoT B cebe
CBOMCTBa Kak TBepablx
KpUCTannuyecknx Ten (Hanu4yme
OanbHero opMeHTaLMoOHHOro NopsaaKa,
ONTUYECKME CBOMNCTBA — paccesiHue,
NnpenomMneHne ceeTa,

0

Kungkue kpuctannel - ocoboe
COCTOSIHWE HEKOTOPbLIX OPraHNYeCcKmUX
BELWECTB, B KOTOPOM OHU 0bnagatoT
TeKy4eCTbio ¥ CBOUCTBOM
0bpa30BbIBaTb NPOCTPAHCTBEHHbIE
CTPYKTYpPbI, NOAOOHbIE
KPUCTannM4eCcKum.

XonecTtepunbeHsoaT , naBUTCA Npu
145°C c obpasoBaHMEM MYTHOIO
pacnsiaBa, MMeLero
XNOKOKPUCTANIMYecKyto CTPYKTYpY; Npu
179°C cTaHOBUTCS HAcCTOALLEN
NPO3pavyHON XNOKOCTbIO.
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1. Yuyenue 00 arperaTHbIX COCTOSTHUSIX
1.5. JKuJIKOKpHUCTAIINYECKOE COCTOSHHE BEIIIECTBA

Xnakne kpuctannbl obpasyroTcs B
BelllecTBax C rnpogonrosaTton popmon
MOJSIEKYN, B3aMHas OpneHTauusa KOTopbIX
oOycrioBnmBaeT aHM30Tponuio (T.€.
HEeOAMHAKOBOCTb) X (PU3NYECKNX CBOUCTB.

YKnagkue kpuctannbl MOryT U3MeHATL CBOHO O6bIvHast Boaa, CBOMCTBa KOTOPOK
CTPYKTYPY M CBETOONTMYECKME CBONCTBA BO BCEX HAMPABNEHNAX OAMHAKOBL!
noa AENCTBUEM 3NEKTPUYECKOTO
HaNPs>KeHNs.
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YKungkmn kpuctann,
OpUEeHTaLUNOHHOE yrnopsiAoyeHne
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1. Yuenue 06 arperaTHbIX COCTOSHMSX
1.6. Iimazma

0 [lnasma — 4acTU4YHO UIK MOSTHOCTLIO VIOHVI3VIpOBaHHbI|7I ra3, B KOTOPOM MJIOTHOCTU
NONMOXUTESIbHbLIX N OTpUUaTeribHbIX 3apAA0B MPakKTU4eCKN OANHAKOBbI

0 OcHoBHbIe CBOMCTBA Nna3Mbl — Bbicokast Temneparypa (ot 10° go 10° K) n
3MNEeKTPONPOBOAHOCTb, 06YCNOBNEHHbLIE NUHTEHCUBHBIM ABMXEHMEM CBODOAHBIX

3apAXEeHHbIX HYaCTuL.

MnasameHHaa namna Mnasma ConHua

0 [MpuMeHsOT Nnasmy npu ropsiyen obpaboTke MeTannos (NnasMeHHas ceapka); Ans
OCYLLECTBNEHNS SHAOTEPMUYECKNX peakLNi, KOTOpble HEe MOTYT UATU B APYrnx
ycnoBusix (cnHTe3 NO, nony4eHvne Bogopoaa U3 NnpMpoaHoro rasa) u ap.
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