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Llenn n 3apgayn

[lo3HakoMumb yHauwluxcs cO CmpoeHUeM U ceoucmeamu
meepOobIX meri;

[lokazampb porib hu3uKU meepoo20 mesia 8 co3odaHuu
Mamepuarios ¢ 3apaHee 3adaHHbIMU ceolucmeamu;

[lokazampb cpopMmyry Kpucmarssios, CUMMempUo
MPOCMpaHCMeEEHHbIX KpucmarudyecKux peuwemok;

[loka3zamb rnpaKkmu4ecKkoe 3Ha4dyeHue meepdb/x merJi



MeTtoanyeckne
pekoMeHaauunn
YYUTENIO

» [laHHYy0 npe3eHmauuro MoXXHoO ucrnosik3oeams 8 10
Kriacce u rpu 0eyx, U rnpu mpex yacax , 0meeoeHHbIX Ha
memy « TeepOble meray,

- [Insa peanu3sauyuu dugpghepeHyupos8aHHo20 0byyeHUs
peweHue Ka4ecmeeHHbIX 3a0dady Moxxem bbimeb
NPeosioXXeHO KakK 8ceMy Kriaccy, makK u 4acmu4Ho,
y4YeHUKaM ¢ pa3HbIM YPOBHEM 3HaHUU;

« B 8 knacce moxxem bbimb UCMOIb308aHbl Mamepuaribl
rpe3eHmauyuu, Kacarouuecsi Usy4eHusi
Kpucmariu4eckux mersi.



MeTtoaunyeckune
peKoMeHaaLnu
yyallumcs

« [laHHas npe3eHmauusi noodoepxusaem UHmepec
K U3y4YeHU bU3UKU,

» Ucrnionb3yro amy npeseHmauuro, 8bl
pacuwiupseme c8ou Kpy2030p, pa3susaeme
abcmpakmHoe MbIWneHue;

» [laHHas rnpe3eHmauusi rno3eosissem 3akpernsisimb
HaebIlKUu caMoobpa3osaHUs.



OcobeHHOCTU BHYTPEHHETO
MOJIEKYIAPHOrO CTPOEHUSA TBEPAbIX TEN.
Ix cBoncTtBa

Kpucrtann — ycton4mBoe, ynopsgovHoe
obpasoBaHue YacTuL, B TBEPOOM
cocTosiHUK. KpucTannbl oTnu4atoTcs
NPOCTPaHCTBEHHOW NEPUOANYHOCTbLIO BCEX
CBOWCTB.

OCHOBHbIE CBOMCTBA KPUCTanoB: COXPaHSET
dopmy 1 06beEM Npu OTCYTCTBUM BHELLHNX
BO3OeNUCTBUK, 0bnagaeT NpoYHOCTbLIO,
onpegeneHHon TemnepaTypon nraereHnd
N aHU30TpONUeEN (pasnuinem Prusnyeckmnx
CBOWCTB KpucTtansna oT BblbpaHHOro
HarnpasieHUs).
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HabntogeHue Kpuctannmn4eckomn
CTPYKTYPbl HEKOTOPbLIX BELLECTB




MoHoKkpucTanmnbl 1 MONMMKpPUCTaNIbl

- 'Kpuctannuyeckyto CTpyKTypy UMEKT
meTannbl. ObbIMHO MeTanmn COCTOUT U3
OrPOMHOrO KONMYECTBA CPOCLUMXCS APYr
C APYroM MarneHbKUX KpUCcTansimkos.

TBepaoe Teno, cocrosLee U3 6onbLIOro
yucra ManeHbKuX KpUCTansimKkos,
Ha3bIBalOT NONMUKPUCTANITUYECKUMMN.
OOUHOYHbIE KpUCTanmbl Ha3biBaloT
MOHOKpUCTanmnamum.

BonbLNHCTBO KpUCTanin4yeckux temn —
NonuKpuUcTansbl, Tak Kak OHU COCTOAT U3
MHOX€eCTBa CPOCLLUNXCA KpUCTansos.
OOMHO4YHbIE KpUcTanbl —
MOHOKpPUCTan bl UMEKT NMPaBUNbHYIO
reoMeTpunyeckyro opmy n nx cBomcTea
pasnn4yHbIE B 3@aBMCUMOCTHU OT
HanpaerieHus
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Y4YeHHble BbIACHUNK, NpaBurbHasa bopma KpucTtanna odycrnosreHa
TECHbIM, YNOPSAA0YEHHbIM PacnofioXXeHneM 4acTuL, B KpucTanne



[leMoHCTpauma pasnmyHbiX Mogeneun
KpUCTann4eckmnx peLleTok

aJiMa3

A AR

COJ1b

Obpatute BHUMAHME Ha
OOMHAKOBOE pPacCTOsSIHME
MeXay Yactuuamum conu rno
onpeaeneHHbIM
HanpaBneHUsIm

Mogenu Kpuctannu4yeckmx peLleTok rpadpuTta n anmasa sBnsoTCS
npumMmepomM nonmmopdunama, Korga oaHO U TO XKe BeLleCTBO MOXET
MMETb PasfnyHble TUMbl YNaKoBOK
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[leMoHCTpaumna gokasatenbCTB CBOUCTB
aMOPMHbIX Ter

1. AMOpHbIe Tena He MMEIDT onpeaesieHHoN TeMnepaTypbl NraBneHns
napadouH CTEKIO

-

2. AMOpQoHbIe Terna N30TPOorHbI, HAaNnpumep:

napacpuH NnacTUnuH

npOL-IHOCTb AadHHbIX TEeJ1 HE 3aBUCUT OT Bbl60pa HanpaBleHnd
UCINbITaHNA



[lemoHcTpaLuus gokasaTenbCcTB CBONCTB

aMOPMHbIX Tern

3. ['pn KpaTKOBPEMEHHOM BO3OENCTBUN NPOABNAIOT YNpyrne CBOUCTB.
Hanpumep: pe3vHa BO3QYLUHbIN LLAPUK
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4. [lpy NpoaomKNTENbHOM BHELLHEM 5. C TeYEHUEM BPEMEHM
BO34ENCTBUN aMOpP@Hble Tena TEeKYT. MYTHEIOT (H/p: CTEKNO) U
Hanpumep: napaduH B cBeve. pPaCcCTEKNoBbIBAOTCA

(H/p: NnegeHew
3acaxapuBaeTcs), UTO
CBSI3aHO C NOSABNEHMNEM
ManeHbKUX KpUCTannkos,
ONTUYEeCKNe CBOUCTBA
KOTOPbIX OTNn4yarTca oT
CBONCTB aMOPQOHbIX Ten




PeweHne KayecTBeHHbIX 3adau

LLlap, BbINOAHEHHBLIN N3 MOHOKpUCTanmna, npu
HarpeBaHUN MOXET N3MEHUTb HE TOSNbKO CBOW 0OBLEM
HO N cpopmy. [Nodemy?

Kybuk 13 ctekna un Kkybmk n3 MoHoKpucTtarnna Kkeapua,
OnyLUeHHbIN B ropa4yto Boay. CoxpaHsaeT nn Kyounku
CcBOIO (popmy?

[Tovemy B npupoae He CyLLeCcTBYeT KpucTarnsos
LLapoobpasHon dopMbI?

[TouemMy B MOpPO3 CHEr CKpuUnuT nog Horamm?

[Mouemy B Tabnuuax TemnepaTyp nnaBneHNsa pasnmnyHbIX
BELLIECTB HET TEeMNepaTypbl NfiaBneHns cTekna?



NTorn

Yyalluecs no3HaKOMUNUCb CO CTPOEHUEM U
CBOWCTBaMW TBepAbIX Ter;

O3HakoMUnmMchb ¢ posib PU3nKn TBEPAOro Tena B
CO3daHnn MmaTepuanoB C 3apaHee 3agaHHbIMU
CBOUCTBaMMU;

Yyalumeca ysunaenm popmyny Kpucrtanmnos,
CUMMETPUIO MPOCTPAHCTBEHHbLIX KPpUCTaNIINYECKNX
PELLETOK,;

[locMOTpenn npakTn4eckoe 3Ha4YeHne TBepAbIX Tern



Cnuncok nutepaTtypbl

O.0. KabapauH ®unsmka. CnpaBo4vHble MaTepuarbl.-
KabapgnH O.®.- M. «lpocBellenne», 1988, 367 c.

[.A. Makuwes, b.b. byxosues, H.H. CoTtckuin —
dunsunka. YyebHuk ana 10 knacca
obuieobpasoBaTenbHbIX yupexaeHun. Msaknwes LA.,
byxoBues b.b., Cotckun H.H. - Jluteparypa,
«[1pocBelyeHune», 2007, 366 c.

.I. BnacoBa, A.A. Butebckasa PewueHune 3agad no
donsnke. CnpaBo4HUK LLKOSbHMKA. — Bnacosa U.T.,
Butebckasa A.A., dunonornyeckoe odLLECTBO
«Cnoeo», ACT, Kntoy-C, LleHTp rymaHmnTapHbIX HayK
npu pakynerete XypHanuctmku MI'Y vm. M.B.
JlomoHocoBa, -M., 1997, 638 c.



OTBeTbl HA KAYeCTBEHHbIE 3aJa4u

MoHoKpucTann — 3To OAMHOYHbIN KpUcTans, y KoToporo usnyeckme CBONCTBa
3aBUCAT OT HanpaBreHns BHYTPU KpUcTanna, To ecTb obnagaet aHU30TPoNneENn.
[MoaTomy Liap, BbINOMHEHHbIV N3 MOHOKPUCTamNNa, Npu HarpeBaHnm MOXeT
pPacLUMPATLCA MO PasnMYHbIM HanpaBneHUsM HEOANHAKOBO, CreoBaTenbHO, MOXET
N3MEHUTb HEe TONbKO CBOM 06beM, HO 1 hopmy.

CTtekno aBnsieTcsa aMmopdHbIM TBEPALIM TENOM U obrnagaeT n3oTponuen.
MoHokpucTannel aHn3oTponHbl. CnegoBaTensbHO, BCNeACTBUE aHU30TPONMnK
TENSI0BOro pacwumpeHuns (No pasHbIM HanpaBfiEHNAM TEMNSI0BOE pacllupeHne
HeoAnHaKoBO) Ky6 13 KBapua NpuMmeT popmy napannenenunena. Kybuk ns crekna
cBoen PopMbl HE UBMEHMUT.

Bce moHoKpucTannbl aHU30TPOMHLI, TO €CTb (PU3NYECKNE CBOUCTBA 3aBUCAT OT
HanpaBfieHUs1 BHYTpu KpucTtannos. CrieqgoBaTteribHO, POCT KpMUCTannoB HEOAMHAKOB
MO pa3HbIM HanpaBfEHUSM, 1N MO3TOMY HESb3s BbIpaCTUTb KpUcTans wapoobpasHon
doopMbil.

CHer coCcTouT U3 OrPOMHOIO YNCIia CHEXUHOK-KpUCTaNIMKoB. B MOpo3 cHer ckpunut
nog Horamm, NOTOMY YTO JIOMAETCS COTHU TbICAY KPUCTanNInKoB Nos 4ENCTBUEM
CUIIbl HOT W,

OTO CBA3AHO C TEM, YTO CTEKINO ABNSAETCSA aMOPdHbIM BELLLECTBOM, Y KOTOPOro HET
onpeneneHHon Temnepartypbl NiaBneHus.



