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Содержание занятия:
1. Повторение
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Агрегатное состояние: твердое, кристаллические решетки
2. Изучение нового материала
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1. [aiiTe onpeneieHHe ITOHATHS «MACATBHEI Ta3».

2. Chopmynupyiite 3akoHBl Boinga—Mapuorra, [eit-Jloccaka u Lapns.

3. ChopMyanpy#Te 3aKOH ABOTanpo.

4, Chopmynnpyiire 3akoH JdansToHa.

5. Hanuuure ypasBueHHUe COCTOSTHUS A% OAHOIO MONH HMACAILHOTO rasa.

6. INpuBenyTe SHAYCHUS YHUBEPCANBHOM ra30Boit BOCTOAHHOM B JIX/(Monb - K),
s-atm/(Mone- K), kan/(mons- K).

7. Hanuiumre ocHOBHOE ypaBHEHUE MONEKYISPHO-KHHETHIECKOM TeOPHH
Taszos.

8. YkaxuTe npHuMHb OTKTOHEHMH CBOHCTB PEATbHEIX Fa30B OT CBOWCTB
MALAIBHOTO Ta3a.
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1.4. Kpuctanmgeckoe u aMmopgHoe TBepaoe COCTOsSHHE

Paznnyalor ABa COCTOSTHMA TBEPAbIX BEILECTB — KPUCTAINYECKOE
U amopcHoe. KpHcTatnuveckoe COCTOSHUE XapaKTepU3yeTcsl yropsi-
IOYEHHOM CTPYKTYpoil. YOpsSmo4eHHOCTh B KPHCTAILIAX —- 3TO lipa-
BWIbHOE FEOMETPHUECKOE PaCIIONOXEHUE YACTHI, U3 KOTOPBIX COCTO-
WT TBEPIOE BEIHECTBO. 3Ta YIOPSIOTEHHOCTb MO3BOAET 3KCIEPUMEH -
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TAIBHO U TEOPETHYECKM M3YYaThb CTPYKTYPY TBEPIOOrO COCTOAHUS
SBNCHUS], CBA3AHHBIE C MPUPOAOH CIJI B3aUMOAEHCTBUA B TBEPJbIX
newecTsax, TBepable BelecTsa, He 00GMAfAOIIME KPUCTAUIMYECKOM
CTPYKTYPOIL, SIBAAIOTCS aMOP(HBIMA.

AMOphHBIE BEUIECTBA OTIHYAIOTCA OT KPHCTALTHIECKHX U30TPOITHO-
CThIO, T.€. MX CBOWCTBA (MeXaHWUeCKHe, BJEKTPUUYECKVE U Ap.) He
JABHCAT OT HaTlpaBleHHUsT. AMOp(dHas CTPYKTypa, TaKxKe KaK M XUI-
Kast, XapaKrepusyeTcs OJIXKHUM nopaixoM. B ommume ot xpucraniu-
YECKOTO BEUIeCTBa, HMEIOLLETO OIpelie/cHHYIO TeMIIepaTypy TJIaBie-
HHSl, IPY KOTOPO¥ IPOUCXOINT CKAYKOOOpa3Hoe N3MeHEHHE CBOHCTB,
aMopdhHOe BELIECTBO XapaKTEePUIYETCS TEMITEPATYPHBIM HHTEPBAIOM
pasMSTYCHHUA U HENMPEPLIBHBIM U3MEHCHUEM CBOMCTB B 3TOM WHTEP-
sane, Mpu HarpeBaHuy amMopdHbIe BElECTBA MOCTENEHHO Pa3Msiria-
10TCS, HAYMHAIOT PAaCTEKAThCA U, HAKOHEL, CTAHOBATCS XUIKHMU.
HHorma aMopgHbE BEIIECTBA pacCMATPUBAIOT KaK NePeOXTakIeHHEIE
KWIKOCTH C O4eHDb GOJIBIION BA3KOCTBIO, ONHAKO, TIPH 3TOM CIEAyeT
MOMHHUTE, YTO B OTJIMYHE OT XKUJKOCTEH B aMOP(MHOM BewecTBe 06-
MEH MEX/IY COCCAHUMM 4aCTHIaMU APAKTUYECKH HE MPOUCXOAUT.

TlockonbKy TUOHMYHBIMEA aMOpHBIMY BelliecTBaMK SIBJISIOTCA CH~
JIMKATHBIE CTEKIIA, TO YacTo aMOphHOE COCTOSIHHE HA3BIBAKOT CTEKITO-
00pa3HbIM, MOHKMMAs TIOA CTeKIoM aMopdHO (T.¢. 6e3 KpUCTaLIU3a-
11M1) 3aCTHIBIIMIA PacIIaB.

AMOpQHBIMU BellleCTBAMU SBISIOTCS U OPraHHYECKUE MOMUMEpDI.
OHy 00pa3yloTCsl U3 COOTBETCTBYIOLINX XMAKOCTed (MOHOMEPOB) He
B pe3yabTaTe HOHIDKCHUS TEMIIEPaTyphl, @ B Pe3YJIbTaTe XUMHIECKOTO
COEIMHEHNS MONEKYJ.

HexoTophie BELIECTBAa MOTYT HAXOAWUTHCS M1 B KPHCTANIMIECKOM, U
B aMOPOHOM COCTOSTHUH, HATIPUMED cepa, ceneH, okcun kpeMHu(IV).

Mo cpaBHEHMIO ¢ KPUCTALIMYECKUM aMOPPHOE COCTOSHUE SIBIIS-
€TCs MEHee YCTOMUMBEIM U BeeTaa 061agaeT HeKOTOPHIM H3OHITOYHBIM
3aMacoM BHYTpeHHeH 3Heprud. [To3ToMy caMOIpOW3BONBHO MOXET
IPOMCXOIUTD JIMLIb IEPEX0 U3 aMOP(HOrO COCTOSTHKA B KPHCTATUIU-
ecKoe, HO He OGpaTHbIM, ¥ 3TOT MPOIECC BCETAa CONPOBOXIAETCS
BBIJENEHHEM TCILIOThI, XOTS U B HeOOBIIOM KOJUYECTBE. Om—[axo
MHOTHE aMop(dHBIe BelllecTBA, B YACTHOCTH GOJILIUIHCTBO OpPraHHue-
CKHX [MOJIUMEPOB, 3aKPUCTALIN3OBATL He YAACTCH.

MMonasnsioniee GONBIIMHCTBO TBEPABIX BEIUECTB MMEIOT KPUCTAN-~
JIHYECKOe CTpoeHUe. XapaKTepHBIMU MPHU3HAKAMM KPHCTATHIECKHX
BELLECTB CAyXAT ONpeResICHHAsE TeoMeTprdecKast hopMa U SIBHO BbI-
paXeHHAs TEMIIEPATYPA MEPeX0aa B XKUAKOE COCTOSHUE.

OJHO M TO Xe BEIIECTBO MOXKET CYIIECTBOBaTb B HECKOJBKHX
KpucTaJuimuecknx popmax — Mopudukaumsx. 310 sABNEHUE HAZHIBAIOT
noaumopduzMom. TTprMepoM ero ciyXat anmas u rpacuT, SRISIOIHeCT
PAazIMYHEIMU KPUCTAIUTMYECKMMH MOAU(DUKALMAMM yriepoaa. Temiepa-
Typa IVTaBeHHS JAHHON KPUCTAIUTHYECKON MOIndHKALMH HHAMBUIYa1b~
HOFO BELIECTBA MPH IOCTOSTHHOM JABJICHUM SIBJISETCH KOHCTAHTOM.
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OnHako He Bce KPUCTALTHYECKUE BEIECTBA TPV HOPMAJbHOM fiaB-
JIeHUU IePEXOMAT B XUAKOe cocTosiHUe. HanpuMep, Npyu HOPMaTbHOM
ABNEeHWH [IPY MEUIEHHOM HarpeBaHWK KPHCTATB! HOAA BO3TOHSIOT-
cs1, T.¢. 1IPEBPAILAIOTCS B T1ap, MUHYS XuaKkoe cocTosiHue. [Ipn GBIcT-
POM HarpeBaHUH B 3aasHHOM COCY/e HOA MAABUTCS, IIPEBPALIAACH B
YepHYIO XUIKOCTh. KpoMe Toro, U3BECTHO MHOIO BEMIECTB, HaTPeTh
KOTOpble A0 TEMIIEPaTyphl MIaBJeHNS He YIaeTcs BCIAENCTBUE Pa3io-
KEHUS MX TIpu Gojtee HU3KUX TeMITepaTypax.

OnyHOYHBIE KPUCTAIB (MOHOKPHCTATABI) HHOMIA BCTPEYAOTCA B
NpUpOZE; B 6OIBILOM KOIWYECTBE HX MOTYYAIOT HCKYCCTBEHHO. Yarue
BCEro KPUCTA/LIMYECKHE BEILeCTBA TPEICTABISAIOT COGON MOIMKPH-
CTATIUYECKHE 06pa30BaHUA — CPOCTKH GONBUIOTO YKHCHA MO-PA3HOMY
OPHUEHTUPOBAHHBIX MEJIKNX KPHUCTANN0B HETIPABUNBHOW dopMsl, HO
NPaBAIbHOTO BHYTPEHHETO CTpOeHHs. XapaKTepHOW 0COBEHHOCTHIO
KPUCTAJUTMIECKHX BELUECTB, BBLITEKAIOLIEH U3 HX CTPOEHUSI, ABAAETCS
aHu3oTponys. OHa MPOSIBASETCS B TOM, 9TO MEXaHHYCCKAE, MEKTPH-
YecKHe U IPYTHe CBOWCTBA 3aBUCST OT HAMpPaBICHUS B KPHCTALIE.

Kpucranne knaccupuUupyloT Mo pasinuHbEIM NTpUsHakaMm. Gopmy
KpHCTALIOB U3ydaeT Kpuctayumorpachus. B kpuctajuiorpaduu mpuHsITO
KIIaCCUMHUMPOBATE KPHCTAJUIBI MO [EOMETPHIECKON 3aKOHOMEPHOCTH
PacmonoXeHusl 4acTHLl B TIPOCTPAHCTBE.

B Kxypce pusmyeckoii XuMHU 1eTeco00pa3HO B OCHOBY KIacCH(bH~
KallMK TONOXUTH Pa3iudyre B XapaKTepe CBA3H MEXIY 4acTHIAMM
(MOHAMHU, aTOMaMH, MoJeKynaMu), obpasyloliumMy Kpucrani. B xpu-
CTaJUTMMECKUX BETeCTBAX YaCTHIIbI PA3MeLLICHBI B [IPOCTPAHCTBE B OTpe-
fleJIEeHHOM TopsiiKe, oGpa3yd NpOCTPAHCTBEHHYIO KPHCTAUTHUECKYIO
PEleTKY — KapKac MepeceKalolnXcsa ApyT ¢ APYTOM BOOOPaXaeMbiX
TIPSIMBIX JIMHUA. B TOUKax MepeceyeHNs1 — yanax pelleTKH — HAXOUATCS
LEHTPHI HacTHil, o6pasylolunx kpucTtamy. Kpucrannnyeckas peuretka
TIOCTPOCHA M3 OIMHAKOBBIX CTPYKTYPHBIX €IWHHII, UHAXBUIYANbHBIX
JUTA KaXIO0ro KpUCTajlia.

B 3aBHCHMOCTH OT THIIA YACTUL, OOPA3YIOIIMX KPHUCTAILI, U [IPUPO-
Ibi CHUT B3aHMONEHCTBISI MEXAY HUMM PaiNyaloT YeThIpe Kiracca Kpu-
CTAUTHYECKIAX PELIETOK.

1. Ecnu B y3nax pelueTKU pacioioXeHbl MOHB, PEIIETKY HA3BIBAIOT
MoHHOM. PasHOMMEHHbIE MOHBI YAEPXHBAIOTCS BMECTe 3a CYET HJIEKTPO-
CTaTMYeCKUX CIL. T1puMepoM HOHHBIX KpucTaumos ciyxkar KF, KCl,
NaCl. Housl MoryTt 6biTh NipocThiMK (CL, Br™, I') u cnoxusiMu (NO3,
Cl03, SO7). B 3aBUCHMOCTH OT 3HAKA 3apsia VOHbBI B3AMMHO TIpHTH-
TUBAIOTCS WM OTTAIKHBAIOTCS. [TOCKONBKY KaXblit HOH B KpUCTATIE
OKPYXEH MPOTHBOTIOIOKHO 3aPSDKEHHBIMH MOHAMU, TO TPUTSXKEHUE
MpeoGafaeT Hal OTTATKUBAHUEM, DTuUM OOBACHAECTCA 3HAYNTEIbHAS
TIPOYHOCTH HOHHBIX peleToK. MoHHBIE KpUCTALIL! 001analoT CPABHH-
TeJbHO BBICOKMMH TEMIEPATYPaMHK [DIABIEHWS K MO AETYYECThIO.

2. Ecnu B y3nax pelIeTKH HaxoJATCA aTOMbi, COEAMHEHHbIe KOBa-
JICHTHOI CBS3bI0, PELIETKY Ha3blBAIOT KOBANEeHTHOMH. KoBaseHTHas
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Cisl'ib BOGHUKACT MEeXny aToMaMy, OolajarlliuMH HECTIapCHHBIMHA
WICKTPOHAMH. BelllecTs ¢ KOBACHTHOI PELIETKOM CPABHUTENBHO HE-
MHoro. K HUM OTHOCAT anma3, KpeMHUIl, COEINHEHUS HEKOTOPbIX
NICMEHTOB C YTTIEPOAOM W KpeMHMeM — KapOuasl W cwimimast. ITo-
CKOJIbKY KOBAJIEHTHBIC CBI3H BECbMA MPOUHBIE, BEMECTBA, MMEIOLINE
TilKME PELIETKH, BCETia XapaKTEePU3YIOTCsl BBICOKOM IPOYHOCTBIO,
IyronnaBKocTbio. OHu MaJlo JeTyYH U NPAKTUUECKY HepaCTBOPHUMEL.
MHor1e U3 HUX He CrIocOoGHEI TIEPEXOAUTD B XHAKOE U Ta3000pasHoe
COCTOAHUE, TaK KaK npy BHICOKHUX T¢MITEpaTypax pasnaraiorcs. Kopa-
JICHTHBIE KPUCTAIBL — MA0XWEe MPOBOAHMKY jieKTpuyecTsa. [eii-
CYBUTENTHHO, MOCKOJIBLKY OHM HOCTPOEHBI M3 aTOMOB, MOHHAsA TpoO-
BONMMOCTD UCKITIoYeHa. C ApyToil CTOPOHBI, 3IEKTPOHHAS NPOBO-
JMMOCTh HE MOXET OCYLIECTBISATBCA U3-3a OTCYTCTBUS CBOGOIHBIX
MEKTPOHOB.

3. MonekynapHble KpUCTaUTBl 06pa3yloTcst U3 aTOMOB WM Mofe-
KyJ, CBA3AHHBIX MEXIY cOGOM CnabbiMU MeXMOIEKYIAPHBIMU (BaH-
\CP-BaANBCOBBIMU WIHM BOXOPOIHEIMY) cBstzsiMu. Hanpumep, sten cocro-
HT M3 MOJIEKYJT BOJBI, YAEPXKUBAEMBIX B KPACTAJUINYECKON DellleTKe
BOAOPOIHBIMM CBA3siMI. MOAEKYISAPHYIO CTPYKTYPY MMEIOT sl He-
OPraHM4ecKNX COEMMHEHWi (HanpuMep, TBepAblil aMMUAaK), a TaKXe
(GOBIIMHCTBO OPraHWYECKUX COEMWHEHHIA (TBepabiit GeH30, deHo,
adranun). Beluectsa ¢ MoeKy/IAPHBIMHU pellieTKaMU 0671a1aioT cpaB-
IMTENBHO HM3KVUMH TeMnepaTypaMu IJIABJICHUSA W XapaKTepusyloTcs
WAYUTETBHOM JIeTydecThio. TIpocTeiiune N3 OTHOCSIUMXCS K 9TOMA IpyT-
tie petecTs, HanpuMep O0,, N,, CH,, 06.1ana10T TemnepaTypamMu 1uiaB-
ACHUS M KWOIEHUS 3Ha9MTeNnbHO 6onee Huskumu, yeM 20 °C, 11 B 00bI4-
1bIX YCTOBHSIX HAXONSTCS B ra3000pa3HOM COCTOSIHUMM. PacTBopHMOCTh
COEVHEHHUI, MMEIOLLIUX MOJIEKYJIIPHEIE PELTETKH, 3aBUCUT OT IPUPOILI
MOJIEKYNL, U3 KOTOPBIX OHHM COCTOAT, U, B YACTHOCTH, OT MOMAPHOCTH
yrux Moniekyn. Bcau peuwretka mocTpoeHa M3 TOMSPHBIX MOJEKYI, TO
BCLIECTBO PACTBOPSETCS B TIOMSIPHBIX PACTBOPHTENSIX. ECIH MONEKyIb,
WXOAS(HUE B PEIETKY, HE WMEIOT TOJNSAPHBIX TPYIII, TO OHM IMPAKTH-
HCCKM HE B3aMMOACHCTBYIOT C NOJSIPHBIMM PACTBOPUTEIAMM.

4. B yanax KpHCTaJUTM4ECKMX PELIeTOK METAIOB HAXOAATCH KATUOHBI
MCTAUIOB, & 9MCKTPOHBL ABUTAIOTCA MEXTY HMMH B Pa3HbIX HALIPAB/IC-
nusix. COBOKYIHOCTE CBOGOAHBIX 3MEKTPOHOB MHOIIA HA3bIBAIOT JIEK-
‘TPOHHBIM Ta3oM. Takoe cTpoeHHe PeleTK METALTOB OOYCITOBIMBAET
WX BBICOKYIO 3JIEKTPHUECKYIO NPOBOANMOCTB, TEILIONIPOBONHOCTh M
11ACTHYHOCTD. IIpy MexaHuueckoMm aehOPMHAPOBAHUM He MPOMCXOIUT
PaspplBa CBA3CH U paspylreHNs KpHCTaLla, NOCKONbKY COCTABIsIO-
111Me €r0 UOHBI KaK bl IUTaBalOT B 00JIAKE JIEKTPOHHOIO Tasa.

W3BECTHBI TAKXKE NMPOMEXYTOYHBIE THIBI KPUCTUDIMYECKHX pelie-
oK. Hanmpumep, rpadur HeceT B cebe uepTsl KOBAJICHTHON, MOJIEKY-
JSIPHOR 1M MeTaTdecKoi peweTok. [lepexonnble GOpMEL MEXTY Me-
raINYeCKoil U KOBAICHTHOM peleTKaMM XapaKTepHbl IS HEKOTO-
PHIX TIPOCTLIX BEIECTB, HATIPUMEP JUTST MBILIbSIKA.




