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1. lleaun u 3a1a9i AUCIUAILIHHBI
[lenb: HAy4YWTh CTYACHTOB aHAJIM3UPOBATh CBSI3b CBOMCTB KPHUCTAJIOB

(MuHEpajIoB) C WX CTPYKTYpOH M XUMHUYECKUM COCTAaBOM, HHTEPHPETHUPOBATH
KPUCTAJUIMYECKYIO CYIIHOCTh MHUHEpasioB. [lOJrOTOBUTH CTYIEHTOB K aHAIU3Y
JTAHHBIX TIOJIEBBIX U JTAOOPATOPHBIX MCCIECTOBAHUM KPUCTAUIMYECKOTO BELIECTBA,
W3YYECHHUIO  CICHHUAIbHBIX  TE€OJOTMYECKUX  JUCHUIUIMH  (MUHEpalorus,
nerporpadusi, TEOXUMUS, JTUTOIOTHUS, KPUCTAIUIIOXUMHUS, T€OXUMUUYECKUE TTOUCKHU
MECTOPOXKICHUH MOJIE3HBIX UCKOMAEMBbIX ).

3ajlayn  Kypca: U3Y4YUTh TPOSIBICHUS KPUCTAUIMYECKOM  CYIIHOCTH
MUHEPAJIOB M BBITEKAIOIIMX U3 ATOTO OCOOCHHOCTEH uX (pu3nyeckux u (U3HKO-
XUMHUYECKUX CBOWCTB; OOYyYHUTh CTYACHTOB HAaBbIKaM IPAKTHUUYECKOTO aHaIM3a
BHEIIIHETO M BHYTPEHHETO CTPOCHUS KPUCTAILIOB; pa3OUpaThCsi B CUMMETPUU U
MOPGOJIOTUU KPUCTATUIOB; CPOPMHUPOBATH HABBIKW MO JUATHOCTUKE MHHEPAJIOB,
MPEICTABICHUS] O TJABHBIX Ipolleccax MHUHEPaIooOpa3OBaHUs; CO3/1aThb OCHOBY
JUISL TIPAaBUJILHOM HWHTEPHpPETAlMK PE3yJIbTaTOB CaMOCTOATEIbHOM Hay4dHOU
paboThl; 00ecrneunTh HEOOXOJUMYIO TEPMHUHOJIOTHYECKYIO 0a3y JJIsi MOHUMAaHUs
CIEUUAIBHOW JIUTEPATYPHI.
2. Mecro nucuuniannsl B crpykrype OIIOII

JlucuuIiuinHa OTHOCHUTCS K AUCHUILIMHAM 0a30BOM 4acTH y4eOHOTrO IJIaHa
no wHampasieHuto noarotoBku 05.03.01 Teomoruss mpodunsa «I'eomoruss u
T€OXUMHUS TOPIOUHMX UCKOTIAEMBIX).

Jlist ocBoeHust nucuuruinibl «Kpucramiorpadus» CTyIeHThI JOJDKHBI 3HATH
OCHOBBI:

e MaremMartuku

o XuMuu (TUIIBI XUMUYECKOW CBSI3U; MEPUOINUYECKAsT CUCTEMa XMMHUECKUX
3JIEMEHTOB; 3P PEKTUBHBIC PaTNyChl aTOMOB ¥ HOHOB)

o @usuku ((pa3oBble COCTOSHUS BEIIECTBA; ONTHKA;, IUJIABJICHUE;
pacTBOpPEHHUE; KPUCTAIA3ALINS).

Hucrumnaa GopMHUpPYET MPEACTaBICHUS O KPUCTALIMYECKOM COCTOSIHUH

BCIICCTBA M ABJIICTCA OCHOBOM AJI1T U3YyYCHUA OUCHUILINH ((MI/IHepaJ'IOFI/II/I»,



«Ilerporpadpum», «JIutomorum», «['eoxumun», Mo3TOMYy B yueOHOM IUJIaHE OH
npexacrasieH Ha 1 kypce B 1 cemectpe, nepea M3y4eHUEM BbILIENEPEUNCIEHHBIX

JTIUCIAILINH.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHMS JUCUUIINHbBI

[Ipouiecc  u3yyeHusi AWCHUIUIMHBI — HAmpaBlieH Ha  (QopMupoBaHHE
CHEAYIOMINX KOMIIETEHIINM:

BJIQJICHUEM IIPEJICTABICHUSIMA O COBPEMEHHOW HAay4YHOW KapTUHE MHpa Ha
OCHOBE 3HAHUI OCHOBHBIX MOJIOKEHUN (UI0cOPpuu, 6a30BBIX 3aKOHOB U METOJIOB
ecrecTBeHHBIX Hayk (OITK-2);

CHOCOOHOCTBIO UCIIOJIB30BATh B MPO(PECCUOHAIBHOMN JESATENIbHOCTH 0a30BbIe
3HaHWS MaTEMaTHKHU U ecTecTBeHHBIX Hayk (OITK-3);

B pe3ynbTaTe n3y4eHHs IUCUUILIMHBI CTYIEHT JI0JKEH:

3namo:

3aKOHOMEPHOCTH B3aUMOCBSI3U COCTaBa, CTPYKTYPbl U CBOMCTB KPUCTAIIA;
CHEUaIbHYI0 TEPMHHOJIOTHIO TUCHUIIIINHBI,

OCHOBHBIE 3aKOHOMEPHOCTH, XapaKTEPU3YIOIINE BHEIIHEE U BHYTPEHHEE CTPOCHUE
KPHUCTAJUIOB, KPUCTAJUIOI€HE3NUC.

Ymemo:

ONPEIENNUTH 3JIEMEHTHl CHMMETPUU KPUCTAJIIA U POBECTH €T0 KIACCU(UKAIHIO;
YCTaHOBUTH KPHUCTAJUI B CUCTEME KOOPJAUHAT, BBIUUCIUTH KpUCTAIIOTpapuuecKue
CUMBOJIbI EAMHUYHON FPAHM, Ha3BaTh MPOCTYIO (hopmy;

ONPEAEIUTh B KOMOMHAIUSAX MPOCThIE (DOPMBI;

OXapaKTepU30BaTh BHEIIHKUE (DOPMBI U BHYTPEHHEE CTPOCHHE KPUCTAILIOB.
Bnaoembu:

npuEMaMU ONKMCAHUS PA3TMYHBIX KPUCTAIMYECKUX CTPYKTYP;

4. O0beM IMCUMILVIMHBI M BUABI Y4e0HOI1 padoThI

Ounas gopma oOydeHus

Bupa yueOHoi1 padoThbI Bcero Cemectp
4yacos / 1
3a4€eTHBIX




CANMHHUIL

AynutopHsle 3aHATHS (BCETO) 58 58

B TtoMm uucie:

Jleknuu 36
JIaboparopusie pabotsl (JIP) 18
CamocrosiTenbHast paboTa (BCero) 50 50

B TtoMm uucie:

PaGoTa Hax Bommpocamu Jij1si CaMOTIOITOTOBKHU 33
10 TUCIUTIIINHE
[ToaroToBka goKmana 9
[TonroroBka k 3auéTy 8
KCP 4 4
Bua npoMexxyToyHOM arTecTaluuu 3a4éT
OO6mmiast TPy 10€MKOCTb, 108 108
Yacel

3 3

3a4CTHBIC CIMHUIIBI

5. Conep:kanue TUCUUIJINHBI

5.1. Coaeprkanue pa3iejioB M TeM JUCHUILIMHBI

TEMA 1. BBEAEHUE. OCHOBHBIE CBOMCTBA KPUCTAJLJIOB

[Ipenmer u 3amaum kpuctamaorpaguu, €€ MecTo CpeAu IPYTUX €CTECTBEHHBIX HAYK,
CBA3b ¢ HUMU. OCHOBHBIE JTalbl CTAaHOBJIEHUS M Pa3BUTHS HAyKM O KpucTtauax. Ponb
KpUCTaJIIIOrpaduu MpHU UCCIEI0OBAaHUSIX MUHEPAJIOB M I€0JIOTUYECKUX MPOLIECCOB.

ArperaTHble cocTosiHUS BelecTBa. [IoHsATHE O OIIMKHEM M JalbHEM MOPAIKE B TBEPAOM
tese. Kpucramn u kpucrauimdyeckoe BemecTBo. OO1ie cBoiicTBa KPUCTAIIOB: OJHOPOAHOCTb,
AQHU3O0TPONMS,, CUMMETPUYHOCTh, CIIOCOOHOCTH  camoorpaHsaThcs. [lomukpucramnel U
MOHOKPHUCTQJIJIbl. BEKTOpHBIE U CKaJspHBIE CBOWCTBA KPUCTAIJIOB. PacnpocTpaHEHHOCTh
KPHUCTAJJIOB B IIPUPOJIE.

TEMA 2. KPUCTAJUVIOTEHE3UC

[IpyunHbl M ycioBusi oOpa3oBaHus KpHCTauloB. [Ipormecchl 3apokaeHusi, pocra u
paspylieHus] KpUCTAIUIOB B Ta30BOM, JKMAKOM M TBEpHOH (aszax. beicTpopactymiue u
MeJJICHHOpacTymue TpaHu. [IpaBmiio «ectecTBeHHOro oTOOpa» mpu pocte rpaneii. PBC-
Herno4ky, ux Buabl. lloHATHE O CcTaOWIBHOM, PaBHOBECHOM, METACTAaOWUIBHOM COCTOSIHUU
KPUCTALIOB M KPUCTAUIO00pa3yromiel cpenpl. ['OMOreHHble M TeTepOreHHbIE IPOLECCHI
3apOKJIEHUsT KpUCTAIOB. DakTopbl, BIMAIOIIAE HA CaMOIPOU3BOJIBHOE 3apOXKICHUE
KpHCTAJUIOB B pupojae. MeracomaTos.

TEMA 3. KPUCTAJIJIOMOP®OJIOT' UA
Kpucrann, ero rpanu, pedpa u BepumuHbsl. Mopdonorus. ['onnomerpus. Cs3b
BHEIIHEH (OpMBI M BHYTPEHHEr0 CTPOEHHMsI KpUCTauioB. Dopma KpHUCTAIOB. 3aKOH




MOCTOSTHCTBA JIBYTpaHHBIX yrioB. [IpocThie M koMOMHANMOHHBIE (GOPMBI TpaHel, pedbep u
BeplIMH. BHemnue ¢opMbl um  aHatoMus KpuctaiioB. CkeneTHble (OPMBI KPUCTAIUIOB.
Kpucramnuueckue 1BOMHUKH.
TEMA 4. OIMCAHUE CUMMETPHUH KPUCTAJIJIOB
DONeMEHTbl CHUMMETPUM KpPUCTAJJIOB: LEHTP, IUIOCKOCTM W OCU (IIOBOPOTHBIE U
MHBEPCUOHHBIE) CHMMETPUU. BUJIbl CHMMETpHUH, CUHTOHUY, KATETOPUU U UX Ki1accupukarus. 32
Kpuctaorpadpuyeckue rpymmbsl. Dopmyna cUMMETpuu Kpuctamia, [lpaBuia cocraBieHUs
dopmynbl cummerpun. CumBonuka Ilenduuca, MexayHapoIHas CHMBOJMKA, CHMBOJIMKA
dopmynbl  cummerpun.  [IpocTpaHcTBeHHBIE — rpymmbl  cumMmerpud.  OOo3HaueHue
IIPOCTPAHCTBEHHBIX I'PYIIII CHMMETPHH.
TEMA 5. CHMBO.IbI TPAHEN U PEBEP KPUCTAJLJIOB

[Tonsatne «cumBON TrpaHu Kpuctamiay. CrnocoObl OIpeesieHUs CHUMBOJIOB TI'paHel
KpUCTAJUIOB. YeTBEpThI MHACKC B CUMBOJAX I'PAaHEH KPHUCTAIUIOB I€KCArOHAJIBHOW CUHTOHMM.
[TapameTpsl rpaneil. 3akoH ['atom — 3aKOH palMOHAJIBHBIX MapaMeTpoB. EnvHWYHAg TpaHb.
CumMBoITBI pEOEpP KPUCTAIIOB, UX OINPEIEICHHUE.

TEMA 6. IPOCTBIE ®OPMbI KPUCTAJIJIOB

[Tonstue "mpocras popma kpucramio". O0mas 1 4acTHBIE MPOCThIE POPMBI KPUCTAIIIOB
pasn4HbIX KiaccoB. [lonmusap Kak COBOKYMHOCTb MPOCTBIX (popM. OTKpPBITBIE U 3aKpBIThIE
npoctbie hopMmel. [IpocThie HopMBbI HU3MIKMX, CPETHUX M BBICIIEH CHHTOHHIA.

TEMA 7. OIMCAHUE BHYTPEHHEI'O CTPOEHUSA KPUCTAJIJIOB

Crpykrypa kpucramioB. CrpykrypHble eauHMubl. KoopaMHalMOHHBIE Yucaa W
KOOP/IMHAIIMOHHbIE MHOIOI'paHHUKHU. Yucio (opMysbHBIX eluHUI. ['eoMeTpudeckue mnpeaenbl
YCTOMYMBOCTU MOHHBIX CTPYKTYp CTpPYKTypHBIE MOTHUBBI: KOOPAHWHAIMOHHBIN, OCTPOBHOM,
LIENIOYEYHBIN, CIOUCTBIM M KapKacHbIM. IIpocTpaHCTBEHHas KpucTaluIMyecKas pelierka U eé
AJIEMEHTBI: Y3/bl, PSAAbl, IUIOCKUE CETKU U D3JIEMEHTapHble SUEWKHU. YTJOBBIE M JIMHEHHbIE
apaMeTpsl KPUCTAIIMYECKUX PELIETOK. THIbl KpUCTANIMYECKUX pewmeTok bpass. Teopus
IUIOTHEHIINX YHNAKOBOK M €€ HCIIOJIb30BAaHME MIPU ONMCAaHUM CTPYKTYp MHUHEPAJIOB.
['ekcaronanpHas mioTHeWmas ymakoBka. KyOudeckas IuloTHelmas ynakoBka. [linoTHocTh
YIIaKOBKU KPUCTAJUIMYECKON CTPYKTYPBHI.

TEMA 8. TUITBI XUMHWYECKHUX CBSI3EM B KPUCTAJLIIAX

Tunbel XMMHYECKOW CBSA3M B KpucTaLlax. KpUCTaUIOXMMHYECKHE  PaJNYCHI.
['omozmecMuyeckue W reTepojecMHUUYECKHE CTPYKTypsl. CBsA3b cocTaBa MHHEpana C
KPHUCTAJUIMYECKON CTPYKTYPOIl.

TEMA 9. KPUCTAJVIOXUMHNYECKHE OCOBEHHOCTH
CTPYKTYPbI MUHEPAJIOB

[Tomumopdusm. Ocobennoctu nonmumMopdHbIXx nepexoaos. [lonmumopdHsle MoaupUKauy.
[Momutunuzm. W3zomopdusm. Buasl u THnsl u3oMopdusma, YCIOBHUS €ro IpOSIBICHUS.
[TpakTuyeckoe 3HaueHue u3oMoppuszMa. Mopdorponus. 3aKOHOMEPHOCTH MOPGHOTPOITUN U UX
KpUCTaJTIoOXuMHuueckasi npupoga. OcoOEHHOCTH CTPYKTYpbl CHIMKAaTOB. OmpeneneHue Tuna u
(GopMyNbl KPEMHEKHCIOPOAHOTO MOTHBAa B CTPYKTypax cuiankatoB. Monmudukammu SiO;.
Knaccudukanus cuivkaToB Mo UX KPEMHEKHUCIOPOJHBIM MOTUBAM. DHEPIUs KPUCTALIIMYECKON
PEIIETKN MUHEpalla — KaK XapaKTEPUCTUKA €r0 yCTONYUBOCTH.

5.2 Pa3zesibl AMCUMILIMHBI M MEKAUCHUIIMHAPHBIE CBA3M C
o0ecrnieyuBaeMbIMH (IOCTEAYOIIMME) IMCUMIVINHAMH

HauMmenoBanue obecme- No Ne rem maHHOW AUCIUTUTMHBI, HEOOXOAMUMBIX JJISI U3yUEHUS

Ne
qHBaeMbIX (IOCTEYIO- obecrnieunBaeMbIX (MOCIEAYIONUX ) JUCIUILTUH

wm IUX) AUCHUILIAH 1 2 3 4 5 6 7 8 9

1. | Munepanorus X X X X X X X X X




2. | Herporpadus X X X X X
3. | Jlutonorus X X X
4, | 'eoxumug X X X X X

5.3. Temsbl ANCIUIIJINHBI 1 BUABI 3aHATHH

No HanMeHoBaHME TEMBI = = o
n/n JUCIUTIINHBI 2 e E @) 5
) S o A Q
= B @) aa)
1. | Beenenue. OcHOBHBIE 4 3 8
CBOMCTBA KPUCTAILIOB
2. | Kpucrannorenesuc 6 7
3. | Kpucramnomopdomorus 4 9 15
4. | Onucanue CHMMMETpUN 8 4 15 27
KpPHUCTAJJIOB
5. | CumBouIbl rpaHeii u pédep 4 3 9
KPUCTAJLIIOB
6. [IpocTthie (hopMBbI KPUCTATIIOB 4 4 10
7. | Onucanue BHYTPEHHETO 4 18 24
CTPOEHHMSI KPUCTAJJIOB
8. | Tumbl XMMHYECKHX CBsI3€H B 4 6 12
KpUCTAJLIaX
9. | Kpucrammoxumudeckue
4 24 30

O0COOEHHOCTH CTPYKTYPHI
MUHEPAJIOB

6. Ilepevyennb J1a0OPaTOPHBIX 3aAHATHH

2 o =
3 E *s 2 =
Ne Ne TeMmbI g3 5 & > 5
HanmenoBaHue 1a60paTopHBIX paboT o 2 S Q S5
/I | JUCHUILIMHBI S = T S 2
= <
>~ = Q=
o o ©° o o
= e *
1 2 3 4 5 6
OcHOBHBIE CBOICTBa
1. 1 KPHUCTAJIIMIECKOTO BEMIECTBA 5 34 OIlIK-2,
«Kpucramnorpaduueckuii ’ 3,
CHMIIO3HYM)
Omnpenenenue CUMMETPHUU OIIK-2,
2. 3 pea P 4 14
KPHCTAILIOB 3,
3. 4 Omnpenenenne MOpP(hOTOTHYECKUX 2 4 OIIK-2,




XapaKTePUCTUK  BHEIMHHUX  (opm 3,
KpUCTAJIJIOB. IIpocteie bopmbl
KPUCTAJIJIOB
4. 1234 [IpomexyTouHas aTTecTauus 5 5 OIIK-2,
CTYJICHTOB: KOHTpOJbHas paboTa 3,
5. 5 IIpuémbr  omnpeneneHuss  CUMBOJIOB 5 14 OIIK-2,
rpaHel KpUCTaIOB ’ 3,
6. 6 N3yuenue nmpocThix GopM KpUCTAILIOB 5 14 g)HK-Z,
IInoTHeiimue YIIAKOBKH. Yucio OIIK-2,
7. 7 (hOpMyIIBHBIX €IMHHII. 5 4 3,
Koopaunanuonnoe YHCIIO,
KOOPIUHAITMOHHBIN MOJHUAP
[IpocTpaHCcTBEHHBIE KPUCTATIIMYECKUE OIIK-2,
8. 8 pelIeTKn U CTPYKTYyphl. OrnpeneneHue 1 2,4 3,
tuna pemérku bpase
N3omopduszm. OmnpeneneHue dHEPrUn OIIK-2,
9. 9 KPHUCTAJUTHYECKOM peméTKn 1 1,4 3,
KpUCTAJIJIOB.

* 1-poBepka 3aanusl; 2- 3acIyllIMBaHUE U 0OCYKJICHHUE OKJIa/ia, Mpe3eHTalun; 3
— YCTHBIHN ONPOC B BUJIE KOJUIOKBUYMA; 4 — MUCBMEHHBIN OIPOC IO BOIIPOCAM IS
CaMOCTOSITETIbHOM pabOThI CTYICHTOB; 5 - KOHTPOJIbHAs paboTa.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIHOHHOE 00ecieyeHne JUCIIUIIUHBI:

a) OCHOBHAs JIUTEPATYpA’

1.

Kpucramiorpadus u kpuctatoxumus [ INeKTpOHHBIN pecypc] : yueO.
JUISL CTYy 1. By30B, 00y4. o crenl. "['eonorus” / 1O. K. Eropos-Tucmenko. - 2-
e m3a. - OBK. - M. : YuuBepcurer, 2010. - 589 c. - Pexxum nocryna: 343
"bubmmorex". - Heorpanud. gocTyi.

. Permenne kpucramiorpaguueckux 3ajiad ¢ MOMOILBIO CTEpeorpapuuecKux

npoekuil [Teker] : yueb. nocobue / B. A. bynanos ; pkyTckuili roc. yH-T.
- Upkyrck : M3a-Bo UT'Y, 2006. - 176 c. : un. ; 21 cm. - bubmumorp.: ¢.149 .
(40 9k3.)

0) OMOJIHUTEIbHAS TUTEpaTypa

1.

Crpyktypa, nzomopdusMm, hopmyssl, kiaccupukanus Mmuaepanos [Tekcer] /
A.T'. bynax ; Cankr- IlerepOypr. roc. yu-t. - CII6. : U3n-so CIIOI'Y, 2014.
- 132 c. ; 29 cm. - (Munepanorus). - bubmmorp.: ¢. 128-130. (1 7k3.)

Poct xkpuctamnoB B pacrumaBe. Kpucramiorpadpuyeckuit aHanm3 u
skcnepument / M. J1. JIro6anun. - CIIO. : Hayka, 2008. - 390 c. : ui. ; 21 cm.
- bubmmorp.: ¢. 378-390. (1 7k3.)

Kpucramnorpaduueckas reomerpus [Texer] / P. B. 'anuynun ; OtB. pen. /.
K. ®annees. - 2-¢ usn., crep. - M. : KomKawura, 2005. - 136 ¢. : uin. ; 22 cM. -
bubmmorp.: ¢. 131-135. (1 2x3.)




4. Kpuctamnorpadus, MUHEPAJIOTUS U T€OJOTHs KaMHECAMOIIBETHOTO CBIPhS /
B. A. Epmonos, B. A. [lynaes, B. B. Moceiikun ; pea. B. A. EpMonaes ;
MockoBckuii roc. TopHbIit yH-T. - 2009. - 407 c. (1 3k3.)

5. Kpucramnorpadus u kpucramioxumus [Tekct] : yueonuk / FO. K. Eropos-
Tucmenko ; MockoBckuit roc. yu-T uM. M. B. Jlomonocoga, I'eosior. ¢ak. -
2-¢ w3, - M. : Yauepcuret, 2010. - 587 c. : un. ; 20 cm. - [IpeaM. ykas.: c.
559-582. - bubauorp.: c. 583-585. (1 7k3.)

6. OcuoBbl kpuctamorpaduu [Tekcr] : yueonuk / E. B. Uynpynos, A. O.
Xoxnos, M. A. ®agnees. - M. : ®usmarimut, 2006. - 500 c. : un. ; 21 cm. -
bubmmorp.: c. 499-500. (1 3x3.)

B) IPOrPAMMHOE 00ECTIEUECHHE:
UMeeTcs HeOOXOIUMBIN KOMILIEKT JIUIIEH3HOHHOTO POTPaAaMMHOTO 00ecieYeHus;
r) 6a3bl JaHHBIX, UH)OPMALIMOHHO-CIIPABOYHBIE U TIOUCKOBBIE CCTEMBI .

1. American mineralogist crystal structure database (AmepukaHckas
MUHEpajoruyeckas 0a3za JaHHBIX KPUCTAUIMYECKUX CTPYKTYD). -
http://georoc.mpch-mainz.gwdg.de/georoc/Entry.html

2. Hayunas 6mbnuoteka Poccuiickoro rocyapcTBEHHOTO YHUBEPCHUTETA
He(dtu 1 raza uM. .M. I'yOkuna — www.gybkin.ru

3. Undopmanmonnsiii pecypc «Munepaibl. ['opubie nopoabl. HInudst. -

http://petrographica.ru/minerals-list.html

Hayunas 6ubnamorexa MI'Y — www.lib.msm.su

OnextpoHHas 6ubauoTexa MOCKOBCKOI0O rOCYJapCTBEHHOTO YHUBEPCUTETA

HYKOHOMUKH, cTaTUCTUKU U nHpopmaTuku (MI'YICull) — www.ibc.mesi.ru

bubnuotexa Cankr-IleTepOyprckoro ynuepcuteTa — www.unilib.neva.ru

Hayuno-texuuueckast oudnuoreka Cudl ' TY — www.lib.sibstru.kts.ru

Poccuiickas ['ocynapcTBeHHas 6ubinoTexka — www.rsl.ru

['ocynapcTBeHHast myOJIMUHAsI HAYYHO-TEXHUYECKasi OMOIMoTeKa —

www.gpntb.ru
10.bubnmorexa ectectBeHHbIX HayK PAH — www.ben.irex.ru

11.Bcepoccuiickas rocyjapcTBeHHass OMOJIMOTEKa MHOCTPAHHON JTUTEPATYPhI —
www.libfl.ru

12.bubnnoreka AxameMun HayK — www.spb.org.ru/ban

13.HanumonanpHas 37eKTpoHHas OuOInoTeKa — www.nel.ru

14. bubmmoreka BHUMOOBHI - www.vniioeng.men.ru

15.Bcepoccuiickuii MHCTUTYT HAYYHOW MH(POPMAIIUU 110 TEXHUYECKUM HayKam
(BUHUTH) — www.fuji,viniti.msk.su

16.Poccwuiickas HanoHaiapHas 6ubnmoteka, r. Cankrt-IlerepOoypr — www.nlr.ru

17.Smorf:  crystal models (Busyammzammsts wu 3-D  monenmpoBaHue
KPUCTAJUIMYECKNX MHOTOTPAHHUKOB W 0a3a maHHBIX 3-D koMOuHarui
IPOCTBIX (POPM pacIpoOCTpPaHEHHBIX MUHepasioB) - http://smorf.nl
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8. MaTepua/ibHO-TeXHHYECKOE 00ecneyeHue JUCIUITHHbI:
[logoOpannbie 1O paszaenaMm TecToBble 3amaHusi. CucremMaTH4ecKue

KpI/ICTaJIJIOMOp(l)OHOFI/I‘-IeCKI/IC KOJUICKOMHW MW Pa3gaTO4YHbIC KOJIJICKIUH MoJieaeH
HACAJIBHBIX KpPUCTAIIOB. O6p33HI>I MOHO- W TOJIMKPUCTAIIOB, BBIPOCHINX B

MPUPOIHBIX YCIOBHIX (YU4EOHBIN Te0IOTHYECKUi My3eil pakynpTeTa)

9. O6pa3zoBaTesibHbIE TEXHOJIOTUM:

3aHATHA B MHTEPAKTUBHON (PopMme cOCTaBiIAOT 38 4acoB, T.e. HE MEHee
30 % ot 00111eT0 KOJIUYECTBa ayIUTOPHBIX 3aHATUM 0003HauYeHHBIX B PI'OC BO.

[Iporpamma  aucnmmummabl  «Kpucramiorpadgus» — mpeaycMaTpuBacT
JICKIIMOHHOE H3JI0KEHUE OCHOBHBIX TEOPETHUYECKHX TIOJIOKECHHM, JTabOpaTopHBIC
ayIUTOPHBIE 3aHATHS 110 TMOJArPYIIaM, a TakKe CaMOCTOSTEIbHBIC 3aHSITHS
CTYJIEHTOB C MOJCISIMU KPHUCTALIOB W TPOCTPAHCTBEHHBIX KPHUCTALTUICCKUAX
peIIeTOK ¢ MPUBJICYCHUEM KOJUICKIIMOHHOTO MaTepHuaja U3 dKCIO3HUIUH yaeOHOTro

re0JIOTUYECKOTo My3esl (paKyibTeTa.



10. Onenounsie cpencra (0OC):

10.1. OueHouHbIe cpeaACTBA AJsl BXOASIIIET0 KOHTPOJIS
1.Kakue arperatHbie cocTosiHuS BellecTBa Bol 3Haere?
2.ITosicHuTE OHATHUS «ONMKHUM TOPSA0K», «IabHUN TOPSAA0K» B OPraHU3aIMH BelecTBa?
3.Kaxoii nops/10k B3aMMHOT'O pacIoJIO’KEHUs YaCTHIL CYLLIECTBYET B ra3ax?
4.Kakoi nopsA0K B3aUMHOI'O PACTIONOKEHHS YAaCTHI] CYILIECTBYET B KUIKOCTSIX?
5.Kakoil mopsiioK B3aMMHOTO PACHOJIOXKEHHUS YacTUI[ CYHIECTBYET B TBEPIOM aMOp(hHOM
BelecTse?
6.Yto o011ero B OpraHu3aliy BEIIeCTBA MEXK1Y KUAKOCTIMH U aMOP(HBIMH TeaMu?
7.B dyem 3akioyaeTcsi MakCUMaibHas yIOPSI0YEHHOCTh B3aUMHOTO PaCIOIOKEHUS YaCTHI]
B KpucTayax?
8.UTo nmoHMMaercs roj TEPMHUHOM «KpPUCTAILTUYECKas perieTkay?
9.HazoBuTe 351eMEHTBI CTPOCHUS KPUCTAILTUYECKON PEIIeTKH?.
10.YTo Takoe «peTuKyjsipHas IUNIOTHOCThY IJIOCKOW CETKH KPUCTAIMYECKON pPeIIeTKH?
11. [lepeuncaure ocoOble CBOMCTBA KPUCTALIOB, OTIIMYAIOIINE X OT aMOP(HHBIX Ten?
12.ITosicaute Te3uc: «Kpucrtamibl OAHOPOIHBI, HO aHU30TPOITHBD) ?
13.YT0 Takoe «aHU30TPOIHS» U B UEM OHA MPOSBIIAETCS B KpUCTAILIAX?
14.Yto cienyet MOHUMATD MO «OJHOPOJAHOCTHIO BHYTPEHHETO CTPOCHUS B KPUCTAILIAX ?
15.Kaxk cBs3aHa orpaHka KpUCTAJIJIOB C aHU30TPOIMEH UX CBOMCTB?

10.2. OneHOYHBIE CPeICTBA TEKYIIEro KOHTPOJIs
Tembl pedeparToB:
CkaJiipHble U BEKTOPHbIE CBOMCTBA KPUCTAJLIOB.
OKCHEpUMEHTAJIBHBIE CBUIETENBCTBA CYIIECTBOBAHUS KPUCTAIIIMYECKON PEIIETKI
Kpucrannorenesuc — BO3HUKHOBEHHUE, POCT U Pa3pylIEHUE KPUCTAILIOB.
CoBpeMeHHbIE METOBI BBIpAILIMBaHKS KPUCTAJIOB.
CummeTpusi pU3NUECKUX CBOWCTB KpHUCTAILIA.
PeanbHble U ueanbHbIe KPUCTAIUIBL.
Kpucrannorpadus 1paroreHHbIX KaMHEH.
VYcTaHOBKa KPUCTAJUIOB MO KPUCTAIOrpaUUecKuM OCSM Ul Pa3IMYHbIX BUJOB
CUHTOHHM.
Crepeorpaduyeckas MpoeKIUs KPUCTAIIIOB.
10. 'momocTepeorpaduveckas mpoekIus u cetka Bynbda.
11. [IpuHUMDO MIOTHEHIIEH yIakoBKH U1 KPUCTAIJIOB.
12. TIpocTeie pOpMBI KPUCTAILIOB.
13. Buapl cuMMeTpUH TPUKIMHHON U MOHOKJIMHHON CMHTOHUH. [IpuMepbl MUHEpaIOB.
14. Bunbl cuMmMeTpu poMOUYecKoi cuHTroHuU. [Ipumepsl MUHEpaIoB.
15. Kpucramorpaduyeckue mpoeKIum.
16. Buapl ciMMeTpUU TPUTOHAITBHON CUHTOHUH. [IprMepbl MUHEPAIIOB.
17. Buasl cuMMeTpUH TeTparoHaabHON cuHroHuu. [Ipumepsl MuHepanos.
18. Bujipl cCUMMETpUH TeKCaroHATbHOW CHHTOHUU. [IprMepsl MUHEPAJIOB.
19. Buasl cummerpun KyOudeckoit cunronuu. I[Ipumepsl MuHepanos.
20. Munexcel rpann. CUMBOJ TpaHHU.
21. TTonHoTpaHHBbIe (TOIO3APUUECKHE) U HETIOJIHOTpaHHbIe KpHcTaiorpaduieckue (popMbl
22. TlpupomHasi orpaHKa KpUCTAJUIOB.
23. Pemiétku bpapo.
24. OCHOBHBIE YepPTHI CTPOCHUS CHITUKATOB.
25. Kitaccuduxanus cUImKaToB.
26. TTomumoppusm.
27. NU3omopdusm.
28. Pammychl XUMHUYECKUX JIIEMEHTOB B KPUCTAIUIAX C PA3IMYHBIMU THUITAMU CBSI3H: HOHHOM,
KOBAJICHTHOM, METAJUINYECKOM.
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3agaHus 17151 CAMONOATOTOBKH CTY/JACHTOB:
[TonsiTre 0 KpUcTaie ¥ KPUCTAJUIMYECKUX BEIIECTBAX.
OCHOBHBIE CBOMCTBA KPUCTAJLIOB.
Poct xpucramioB U3 ra3oBou, KUAKON 1 TBEPIOH (ha3bl.
CuMMeTpHs KpUCTaUIOB, BUIbI CUMMETPUH, CHHIOHUHU, KATETOPUH.
[TpocTpaHcTBEeHHAs KPUCTAIUIMYECKAs PEIIETKA, €€ 3JIEMEHTHI U ITapaMeTphl.
[TonsiTHE O MPOCTHIX U KOMOMHAIIMOHHBIX (hOpMax, MPUHLIUIBI UX HA3BAHHS.
YcranoBka kpuctaiuioB. [IpaBuina BeiOopa ocelt u eqMHUYHON rpaHu. MHIEKCH 1
CHUMBOJIBI TPaHEH U MPOCTHIX (HopM.
3aKoH palroHaIbHOCTH OTHOIIEHUH MapaMeTpoB 3akoH ['arou

9. IIpaBuna ycTaHOBKM KyOMYECKHX U TETPArOHAIBHBIX KPUCTAILIOB.

10. [IpaBuia ycTaHOBKM TPUTOHAJIBHBIX U T€KCATOHAIBHBIX KPUCTAJUIOB.

11. [IpaBuna yCTaHOBKM KpUCTAJJIOB HU3IIEH KATETOpUH.

12. 3aKOH MOCTOSTHCTBA YTJIOB.

13. Tumbl MIOTHEWIIHX MIAPOBBIX YITAKOBOK.

14. [IpocTpaHCcTBeHHAs KpUCTAIIIMYECKAsl pEIIeTKa, €€ JIEMEHTHI U IapaMeTphl.

15. OcHOBHBIE TUIIBI KPUCTAUIMUECKUX PELIETOK U TUIIBI peleTok bpase.

16. Nzomopdusm, Tursl u3oMopdu3mMa Mo CTEIeHH COBEPUICHCTBA U XapaKTepy 3aMelIeHUS.

17. Tllonmumopu3M 1 MOTUTUTIHZM.

NoakowhE
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10.3. OueHouyHble cpeacTBa /I MPOMeXKYTOYHOW atrectanuu (B dopme
3a4era)

MaTepI/IaJ'ILI AT IIPOBEACHU A TCKYILICTO U IIPOMEXKYTOUYHOTI'O KOHTPOJIA 3HaHHUH CTYACHTOB!

Kommerenmum,
Ne KOMIIOHEHTEI
Bun xonTpoOIs Kontpomnupyembie TeMbl
/T KOTOPBIX
KOHTPOJHPYIOTCSI
1 cobecenoBanne | OCHOBHBIE CBOWCTBA KPUCTALINYCCKOTO TEIa OIIK-2,3, TIK-1,2
2 | cobecenoBanmre | CHUMMETpPHUS KPUCTAIIIIOB. OIlK-2,3, TIK-1,2
3 | cobecenoBanue | [Ipocteie popmMbl M MX KOMOMHAIINH OIlK-2,3, I1IK-1,2
Kpucramnoxumuueckne ocodbeHHoctu ctpykryps! | OIIK-2,3, [TK-1,2
4 cobecenoBanue P PYKTYp
MUHEPAJIOB

K kaxoMmy BeKy OTHOCST CTaHOBJIEHUE KpUCTaJUIOrpaduu Kak HayKu?

Yro ABNsSETCA NPEIMETOM U3YUYEHUs KpucTaorpapuu?

[aiite onpeneneHne KpUCTaUIMYECKOU CTPYKTYpE.

CrnencTBueM 4ero sBJIseTCs BHEIIHASA popma KpucTaia?

Kak HazpiBatoT kpuctayuibl, umeronie pasmepsl nopsiaka 0,001-10 MxM, cuernieHHble
JpYT € APYTOM MEKMOJIEKYIISIPHBIMU CHJIaMU?

Kak Ha3pIBaeTcs COBOKYITHOCTh IpaHeit, pédep, BepIInH KpucTaiia?

Kak Ha3piBaeTcs yueHue o BHeIHel hopme KpucTamuioB?

K xakoMy BeiBoy npuién aarckuii ya€Hslii H.CTeHOH, n3y4nB KpuCTaUIbl KBapua?
Kakoii MeTo/1 HCTI0JIb30BAJIM M UCTIONB3YIOT IS OJTY4YEeHUs: HHPOPMALIUU O MOP(OIOTUU
KpHCTaJUIOB?

10. Kakue rpaHu Ha3bpIBalOT COOTBETCTBEHHBIMH?

11. Ha3oBute nBe HanboJiee BayKHBIE XapaKTEPUCTUKHN BHEITHEN (hOPMBI KPHUCTAJUIOB.

12. MoryT 1 KpUCTaJUIbl OHOTO U TOTO K€ MUHEpasla UMETh pa3Hblid 001HK?

13. Jlo kakoii CTemeHW TOYHOCTH BBIACPKUBACTCS TIOCTOSHCTBO YTJIOB JUISI JIaHHOTO
KPHUCTAJNTNYECKOT0 BELIECTBA PU CTAOMIIBHBIX TEPMOJANHAMUYECKUX YCIOBUAX?

arONE

©oNe®



14.
15.

16.

17.
18.

19.
20.
21.
22.
23.
24,

25.
26.

27.
28.
29.
30.

31.

32.

33.

34.
35.
36.
37.

38.
39.

Kaxkoro 3HaueHue 3aKoHa MOCTOSIHCTBA YIJIOB?

B 4ém 3akimrodaercss «eCTeCTBEHHBINM 0TOOP» MPOMCXOAIINN B MPOIECCe POCTa TpaHei
KpucTayia?

M3 xakoro 3akoHa BBITEKAeT CYLIECTBOBAHME TPEXMEPHOM  NEPUOAMYHON
KPUCTAJIIMYECKON PEeIIETKN?

Uto u3 cels mpeacTaBisieT eqUHUYHAS IPaHb?

CornacHel 1 Bel ¢ yTBepkIeHHEM, YTO pa3Hble (U3HUYECKUE U XUMHUYECKUE CBOMCTBA
MOTYT Ha0JII0/IaThCsl Y KPUCTAILIOB OJHaKoBoro cocraa? [louemy?

Kak BiusieT Ha TOCTOSHCTBO YIJIOB JIaHHOTO MHMHEPAIBHOIO BHAA OTKJIOHEHHE OT
CTEXHOMETpUN?

MOXHO 7 OTJIUYHUTH pa3HbIe KPUCTAUIMUECKHE BEILECTBA MO yrilaM MEX]y TpaHsSMU,
00pa3yeMbIX UMU MHOTOTPaHHUKOB?

Kakwue OpIcTpopacTyiie Wik MeUICHHOPACTYIIME TpaHu (POPMUPYIOT B KOHEUHOM HTOTE
BHEIIHUMA OOJIUK KpUcTayia?

Memnsitoress n GU3NYECKUE U XUMHUYECKHE CBOWCTBA KpHCTAllIa MPU H3MEHEHHH €r0
cocraBa?

B kakoM HampaBiIeHUHM Pa3BUBAIOTCS MPH POCTE KPUCTALIA BAKHEHIIHE TaOUTYCHBIC
rpanu?

Uto MeHsieTCsl PU U3MEHEHUHU CTPYKTYPBI KpUCcTaa?

Kakue BenuuuHbl B KprcTauiorpaduu Ha3bIBAIOT €IMHUYHBIMU TapaMeTpamMu?

Kako#t 13 mpuBenEHHBIX HUXKE OKCHUIIOB OyAET CaMbIM YCTOMYMBBIM, €CIIM IHEPTUU
KPUCTAIIMYECKON PEIETKH COCTaBIISIOT:

1. MgO 3938 x/[x/mMonb
2. CaO 3566 x/I»/MoIb
3. SrO 3369 x/Ix/mMonb
4. BaO 3202 x/I»x/MoI1b

Kaxoit kaTnoH B 3THX OKCHJIaX CaMblii MaJICHbKUH 10 pa3mepy?

Yro Takoe cuHroHus?

Uro Takoe popmyna cummerpun kpucramia? [lo kakum npaBuiaam e€ cocTaBisA0T?
ENMHCTBEHHBIM 3JIEMEHTOM CHUMMETPUHU TOJyObIX KPHCTAJIOB MEHTarujpara cyibdara
Meau siBisieTcsa LeHTp uHBepcuu. K kakoil kpuctaiorpaduueckoil cucreMe U K Kakou
KaTe€ropuy OHU MpUHaIJIeKaT?

Kpucranisl caxapo3sl UMEIOT OCh 2-TO IMOpsi/IKa B Ka4eCTBE €AMHCTBEHHOI'O 3JIEMEHTa
cummerpuu. K xakoii kpucramorpadudeckoi cucteMe OHM MPUHAAIEKAT?

[Tpu BHemIHEM M3y4YE€HUU OOHAPYKEHO, UTO KPUCTAJIIIbl KAMEHHOW COJM UMEIOT 3 ocH 4-
ro nopsaka, 4 ocu 3-ro nopsjika, mecTb 0ced 2-ro MopsAaKa, 3 MIIOCKOCTH CUMMETPUH U
HeHTp uHBepcuu. Hanmummre Gopmyny cuMMeTpuun Ui KpUCTAIIOB XJIOPUAA HATpUs U
OIpEEIUTe K KaKOHM CHUCTEME M K KaKOMY KJIAacCy CHMMETPUHU IIPUHAJUIEKAT TaKUE
KPUCTAJUIBI.

Kakasgs wu3 mnpuBenéHHbIX HIWKE (HOpMYT CHUMMETPUM MPUHAMIEKUT KyOMUYecKOn
CUHTOHMH:

1. Le6L,7PC
2. 3L,3PC
3. 3L44L36P.

ITouemy?

B uém 3akimovaercs OTIIMYMe KPUCTANTMYECKUX BEIIECTB OT aMOP(HBIX?

Urto Takoe nkocarap?

[To kakuM npU3HAKaM KPUCTAJUl OTHOCAT K HU3LIEH, CpeTHEN WM BBICILIEH CUHTOHUM?
CKOJIBKO BCEro CYyIIECTBYET THUIIOB J3JE€MEHTapHbBIX s4eek? KrTo mnepBeIM U3
ucclienoBareneil ux onucan?

Kakwue cymiecTBytoT 4 TUna IEHTPOBKH 3JIEMEHTAPHBIX SYeeK?

CKOJIBKO CYIIECTBYET KPUCTAIOrPahUIeCKUX BUIOB CHMMETPHH KPUCTAIUIOB?



40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

52.
53.
54.
55.

56.
S7.

58.

59.

60.

Yro Takoe mpocrasi hopma?

Kaxk BeIrssiuT MOHORIp?

Kak BeINISIUT TTHAKOMT?

Kaxk BeIrsssaut nusip oceBoi?

CKOJIBKO TIPOCTBIX (POPM CYIIECTBYET B HU3IIUX CHHTOHHSIX ?

CKOJIBKO MPOCTHIX (POPM CYILIECTBYET B CPEAHUX CHHTOHHSX ?

CKOJIbKO TIPOCTBIX (POPM CYIIECTBYET B KyOUYECKOW CHHTOHUUN?

Kakas ocoOeHHOCTb MPOoCThIX (POPM B KyOMUECKOH CUHTOHUU?

CKOJIbKO BCETO UMEETCS PA3IMUHBIX TIPOCTHIX POPM KPUCTATIIOB?

Kaxkux 2 Buma npoctsix ¢popMm ObiBacT?

UTto npeacTaBisiFoT cO00M TpaHu TeKCaroHaaIbHOW MUPAMHUIBI?

OxapakTepu3yiTe OTHOLIEHUS KOOPIMHATHBIX OCEH M YIJIOB B KPUCTAJIaX Pa3IUYHBIX
CHUHTOHUU.

Yro o3navaroT cumBoutbl rpaneit: (100), (111), (110)? M3o0pa3ute ux pacmoyioKeHUE HA
KOOPJWHATHBIX OCSAX.

Yrto Takoe MpoCTpaHCTBEHHAs peméTKa?

B 4ém pazHuIa MeXIy TUIOTHBIMH YITAaKOBKaMH IeKCarOHAJIbHOW M KyOMUYEeCKON?

Kakux myctoT Oomblne TEeTpa’ApUYeCKUX WM OKTadAPUYECKHX B KyOHYECKOM
IUIOTHEHIIEN yrakoBKe?

Jaiite onpeneneHre NOHATUIO «INTIOTHOCTh YIIaKOBKH.

Mexnay munepanamu maraesutom MgCOs; u cuneputom FeCO3 B mpupoae uMeroTcst Bce
MPOMEXKYTOUHbIE  pa3HOBUAHOCTH. Kakue xumuueckue (HOpMynbl — OTpakaroT
MOCTETICHHBI TIePexXo/l M3 MarHe3uTa B CHICPUT MyTEM H30MOPGHHOrO 3aMEILICHHUS.
KakoBa cxema uzomopduoro 3amemenus? Kako Tun mzomopduszMa 1Mo BaJeHTHOCTH,
YHCIly aTOMOB, COBEPILIEHCTBY?

Kakoe ycnoBue TOMKHO BBIMOMHITHCS AJIsi 00pa30BaHUs HEMPEPHIBHOTO pPsijia TBEPABIX
pacTBOpoB?

Oxkcup tutana umeet 3 noaumopdHbsie MOAUPUKAUK — aHaTa3, OpykUT, pyTui. Kak B
cuuTaere, OyAyT JIM OHHM OTJIMYATHCS APYr OT Apyra MO TeMIeparypam IUIaBJICHUS U
ucnapeHus’?

[IpuBeauTe npuMeEpPHI U30CTPYKTYPHBIX COCAMHEHUMN.
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