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1. Hean u 3a1a4M AUCHUTIITUHBI
[lenb: HAYYUTH CTYIEHTOB AHAJIU3UPOBATH CBSI3b CBOWMCTB KPUCTAIJIOB (MHUHEPAJIOB) C MX

CTPYKTYpPOHl ¥ XHMHYECKHM COCTaBOM, HWHTEPIPETHPOBATH KPUCTAJUIMYECKYIO CYLTHOCTb
MUHepasioB. [I0ATOTOBUTH CTYJCHTOB K aHAJU3Y JaHHBIX IOJIEBBIX U JTA0OPATOPHBIX MCCIIEIOBAHUN
KPUCTAJJIMYECKOTO BEIIECTBA, U3YUCHHIO CIEIHAbHBIX T€0JIOMMUECKUX JUCHUIUIMH (MUHEPAIOTus,
netporpadus, TeOXUMHUS, JTUTOJIOTUS, KPUCTAIUIOXUMHUSI, TEOXUMUYECKHE TTOUCKH MECTOPOKICHUI
MOJIE3HBIX MCKOIAEMBbIX ).

3ajaun  Kypca: HW3YYUTh TMPOSBICHHUS KPHUCTALIMYECKOW CYIIHOCTH MHHEpAIOB U
BBITEKAIONINX M3 ATOr0 O0COOEHHOCTEN UX (pU3MuUecKux U (PU3UKO-XUMHUYECKUX CBOMCTB; OOYyUUTH
CTYJCHTOB HaBBbIKAM IPAKTHUYECKOrO aHalIM3a BHEUIHETO M BHYTPEHHEIrO CTPOEHUs KPUCTAJIOB;
pa3duparbcs B CUMMETPUU U MOP(OJIOTHH KPUCTAIUIOB; C(hOPMUPOBATH HABBIKM MO TUATHOCTUKE
MHUHEpAJIOB, MPEACTABICHHUS O TJIABHBIX IPOIECCaX MUHEPATo00pa30BaHUs; CO37aTh OCHOBY JUIS
MPaBWIBHON MHTEpHpETallii Pe3ylbTaTOB CaMOCTOSATEIbHOW HAy4HOW paboThl; 00EeCHeuuTh
HEOOXOUMYIO TEPMUHOJIOTHYECKYI0 0a3y /ISl MIOHUMAaHUs CHEIHATbHON TUTepaTypH.

2. Mecto aucuuminnsl B ctpykrype OIIOIT

JlucumiuinHa ~ OTHOCUTCST K JUCIUIUIMHAM 0a30BOM 4YacTH MPOQPECCHOHATBHOTO ITUKIIA
yueOHoro miaaHa no cnenuanbHoctu 21.05.02 [puknagHas reonorus.

Jnia ocBoenus aqucuumiinael «Kpucramiorpadus» CTyASHTHI T0JDKHBI 3HATh OCHOBBI:

e MaTtemaTuku (r€OMeTpHs)

e XumMuM (THIIBI XMMUYECKOH CBS3H; NMEPUOANYECKas CHCTEMa XMMHYECKHX 3JIEMEHTOB;
3¢ PEeKTUBHBIC PaTUyChl aTOMOB U HOHOB)

o ®usuku (¢da3oBble COCTOSHUS BELIECTBA; ONTHKA; IUIABJICHHE; PACTBOPEHHME;
KPHCTAJUTH3AIHS).

JucuurummHa (GopMupyeT TpeACTaBICHUS O KPHCTAIMYECKOM COCTOSHHUW BEIIECTBA M
SBJISIETCSI OCHOBOW JIsI M3Y4YeHUsl nucuuiuinH «Munepanorus», «llerporpadus», «Jlutomorusy,
«'eoxumusi», mosToMy B yd4eOHOM IUIaHE OH TNpejacTaBieH Ha 1 kypce B 1 cemecrpe, nepen
M3YYE€HUEM BBINIENIEPEUNCICHHBIX JUCIUILTHH.

3. TpedoBaHusi K pe3yJibTATaM OCBOEHUS THUCHUTIMHBI

[Tporecc n3yueHus TUCIUTUIMHBI HANIPaBJIeH Ha (OPMUPOBAHHE CIIEAYIONINX KOMITETEHIIHHA:

CIOCOOHOCTBIO K A0CTPaKTHOMY MBIIUICHHIO, aHaIH3y, cuHTe3y (OK-1);

CHOCOOHOCTBHIO OPTaHU30BBIBATH CBOM TPY/l, CAMOCTOSITENILHO OILICHUBATh PE3yJIbTaThl CBOEH
NeSITeTIbHOCTH, BIIaJICHHEM HaBBIKAMU CAMOCTOSITEIILHON paOdOTHI, B TOM YHCIiE B chepe MpoBeaeHHUS
HayuHbIX uccnenosanuii (OI1K-5);

B pe3ynbrare u3ydeHus: AUCHUILTMHBI CTYIEHT TOJDKEH:
3namo:

3aKOHOMEPHOCTH B3aMMOCBSI3M COCTaBa, CTPYKTYPHI U CBOMCTB KPUCTAIIIA,;



CIICIUAJIBHYTIO TCPMHUHOJIOTUIO JUCHUIIIIMHBI;

OCHOBHBIC 3aKOHOMEPHOCTH, XapaKTCPHU3YIOIIHE BHEIIHEC M BHYTPEHHEE CTPOCHHE KPHCTAJLIIOB,

KpHUCTAJIJIIOTCHE3HC.

Ymemes:

OMpCACIIUTD 3JICMCHTBI CUMMCTPUHU KPUCTAJUIA U IPOBECTHU €TI0 KJIaCCI/I(l)I/IKaLII/IIO;

YCTAaHOBUTHb KpPUCTAJLI B CHUCTEMEC KOOPAHWHAT, BBIYHUCINUTH KpI/ICTaJ'IJ'IOI"pa(bI/ILIeCKI/Ie CHMBOJIbI

eAMHUYHOM IpaHU, Ha3BaTh MPOCTYIO opMmy;

OTIPENIeIUTh B KOMOMHALIUAX MTPOCTHIE (POPMBI,

OXapaKkTepHU30BaTh BHELIIHHE ()OPMBI U BHYTPEHHEE CTPOCHUE KPUCTAILIOB.

Baaoemuw:

npuéMaMy OMHMCAHUS PA3IMYHBIX KPUCTAIUTMYECKUX CTPYKTYD;

4. O0beM IMCUMIIMHBI M BUABI Y4eOHOIl padoThl

Ounas dpopma 00yueHus

Buj y4eOHoii padoThI Bcero Cemectp
yacos /
3a4YeTHBIX 1
eTMHHIL
AynutopHsble 3aHATHS (BCETO) 56 56
B ToMm uncne:
Jlexumu 18
Jlaboparopusie padbots (JIP) 36
CamocTtosTenbHas padota (Bcero) 52 52
B ToMm uncne:
Pedepar 6
Pabora Haj BommpocamMu /it CaMOIIOATOTOBKH I10 35
JUCITUTINHE
[TonroroBka gokiianga 3
IToaroroBka k 3auéry 8
Bun npomexyTouHOM arTecTauuu 3a46T
OOGm1ast TpyA0€MKOCTb, 108 108
4achl
3aUeTHBIC €IMHUIIBI 3 3
3aouHas Gpopma o0yyeHHS
Buj yue6Hoii padoThl Bcero Kype
yacos / 1

3a4Y€THBIX




eANHHI]

AyauTopHbIe 3aHATHS (BCETO) 16 16

B Tom uucine:

Jlexnun 12
[Tpaxtuueckue 3ansatus (I113) 4
CamocrosTenbHas pabora (Bcero) 88 88

B toMm uucie:

Pedepar 8
PaboTa Hax Borpocamu jisi CaMOIIOATOTOBKH 10 62
JMCILIUILIMHE
IToaroroBka moxiiamga 6
[TonroroBka k 3auéry 12
Bua npome:xyTouHOM aTrTecTaiuu 3a46T
KonrakrHas pa6ora (Bcero) 58
OO61mas TpyA0EeMKOCTb, 108 108
Jackl

3 3

3a4C€THBIC € IMHHUIIbI

5. Conep:xkanue Q¥ CHUNITHHBI
5.1. Conep:xanue pa3iejioB M TeM IUCHUNINHBI

TEMA 1. BBEJEHWE. OCHOBHBIE CBOVICTBA KPUCTAJLJIOB

[Ipenmer u 3agaun kpucramiorpaduu, e€ MeCTO CpeH IPYrUX €CTECTBEHHbBIX HAyK, CBS3b C
HUMHU. OCHOBHBIE ATalbl CTAHOBJIEHUS W Pa3BUTHS HAyKu O KpucTaiax. Ponb kpucramiorpaduu
IIPYU UCCIIEI0BAaHUAX MUHEPAIIOB U FE€OJOTUYECKUX ITPOLIECCOB.

ArperatHble cocTOsHUS BeuecTBa. [loHsATHE O OMMKHEM U JajbHEM MOpPSIKE B TBEPAOM
tesie. Kpucrtamn u kpucramimyeckoe BemniectBo. OOmume cBOicTBa KPHUCTAIIOB: OJHOPOJHOCTD,
AQHU30TPONMS,  CHUMMETPUYHOCTb,  CIIOCOOHOCTH  caMmoorpassThbes.  [lodaukpucramibsl U
MOHOKpUCTQJIIIbl. BEKTOpHBIE M CKaJlsIpHBIE CBOMCTBAa KPUCTAUIOB. PacnpocTpaHEHHOCTH
KPHUCTAJIJIOB B IPUPOJIE.

TEMA 2. KPUCTAJIVIOTEHE3HUC

[IpyunHbl U ycnoBus o0pa3oBaHusd KpuctawioB. llporeccsl 3apokiaeHusi, pocrta u
paspylleHHsl KpHUCTANIOB B Ta30BOM, »kuakod u TBEpAOH (aszax. beicTpopactymue u
MeJIEHHOpACTyIIie rpand. [IpaBmiio «ecTecTBeHHOTO oTOopay mpu pocte rpaneir. PBC-nienoukw,
ux BuAbl. [loHSATHE O CTAaOMIBLHOM, PaBHOBECHOM, METACTAOMIBHOM COCTOSHUM KPHCTAJIOB U
KpUCTAJIII000pa3ytoiei cpeabl. ['oMoreHHbIe U reTeporeHHbIe MPOLIECCHl 3apPOXKACHUS KPUCTAIIIOB.
@akTOpBI, BAUSAIOLIUE HA CAMOIIPOU3BOJIBHOE 3ap0OXKIEHNE KPUCTAIUIOB B IIpUpoae. MeTtacomaros.

TEMA 3. KPUCTAJIVIOMOP®OJIOTUA
Kpucrann, ero rpanu, pedpa u BepmuHbl. Mopdomnorus. ['onnomerpus. Cas3b
BHEIIHEW (pOpMBI M BHYTPEHHETO CTPOEHHUS KpUCTaJIoB. PopMa KPUCTAJUIOB. 3aKOH MOCTOSHCTBA
JBYrpaHHBIX yrioB. IIpocTeie 1 KOMOMHaLMOHHBIE (hOPMBI TpaHeld, pedep U BepiinH. BrenrHue
¢dbopMbl 1 aHaTOMUs KpucTaiioB. CkeneTHble popMmbl KpucTaiioB. Kpucrannuueckue 1BONHUKY.
TEMA 4. OIIMCAHUE CUMMETPHUU KPUCTAJLJIOB



OneMeHTbl CHUMMETPUM KPHCTAUIOB: LIEHTP, IUIOCKOCTM M OCH (IIOBOPOTHBIE U
MHBEPCUOHHBIE) CUMMETPUU. BUIBI CHMMETpPUH, CUHTOHUH, KaTETOPHUHM U MX Kiaccudukanus. 32
Kkpuctaorpadpudyeckue rpynnsl. DopMmyna cuMMeTpuM Kpucramia, I[IpaBuia cocraBieHus
dopmynbl  cummerpun. CumBonuka Illendmuca, MexayHapoaHas CHMBOJIMKA, CHMBOJIHKA
bopmynbsl cumMeTpuu. IIpocTpancTBeHHbIE rpynibl cuMMeTpud. OG03HaYeHHe TPOCTPAaHCTBEHHBIX
rpynn CUMMETPHH.

TEMA 5. CAMBO.1bI TPAHEN U PEBEP KPUCTAJLJIOB

[TonsiTue «cumBON TIpaHu Kpuctamia». CrnocoObl OIpeneraeHHus] CHUMBOJOB TI'paHel
KpUCTAJIIOB. YUeTBepThIi MHIEKC B CHUMBOJIAX T'PaHEW KPUCTAJUIOB I'€KCAarOHaJIbHOW CHHIOHHHU.
[Tapamerpsl rpaHeil. 3akoH ['aloM — 3aKOH palMOHAJIBHBIX IapaMmeTpoB. EnuHHWYHAs rpaHb.
CuMBoJIBI pEGEp KPUCTAIIOB, UX ONpE/IEeHuE.

TEMA 6. IPOCTBIE ®OPMbI KPUCTAJIJIOB

[Tonsitue "mpocras ¢gopma kpuctamwio". OOmas W 4acTHBIE MPOCThIE (OPMBI KPHUCTAIIIOB
pa3NuYHBIX KiIaccoB. [ommaap Kak COBOKYITHOCTh MPOCTHIX PopM. OTKPBITHIE U 3aKPBITHIE IPOCTHIE
dopmsl. [IpocTbie GOpMBI HU3IINX, CPEAHUX U BbICHIEH CUHTOHUH.

TEMA 7. OIIMCAHUME BHYTPEHHEI'O CTPOEHUA KPUCTAJLJIOB

Crpykrypa kpuctamioB. CrpykTypHble enuHuupl. KoopauHanmuMoOHHBIE 4Hcaa U
KOOPJAWHAIIMOHHBIE MHOTOTpaHHUKH. Yucio (GopMynpHBIX eIUHUL. ['eoMeTpHuYecKue Ipeelbl
YCTOMYMBOCTM MOHHBIX CTPYKTYp CTpYKTYpHBIE MOTHUBBL: KOOPAMHALMOHHBIN, OCTPOBHOM,
LIEIIOYECYHBIM, CIOUCTBIA M KapKacHbM. [IpoCTpaHCTBEHHas KpUCTAUIMYECKAs peElIeTKa U €€
JJIEMEHTBI: Y3IIbl, PsSAbl, IUIOCKME CETKH M JJIEMEHTapHble SYEUKU. YTJIOBBIE M JIMHEIHbBIE
rapamMeTpbl KpPUCTAUIMYECKUX penieToK. Tumbl KpucTauMueckux pemertok bpasa. Teopus
IUIOTHEHUIINX YIAKOBOK U €€ HCIIOJIb30BAHKE ITPU ONIMCAaHUM CTPYKTYP MUHEPAJIOB. | ekcaroHanbHas
IUIOTHEWIass ~ ymakoBka. KyOwueckas IUIOTHEHIIass — ymakoBKa.  [IMOTHOCT — yHakOBKH
KPUCTAJJINYECKON CTPYKTYPHI.

TEMA 8. TUITbl XUMHUYECKHNX CBA3EN B KPUCTAJLIAX

Tunel  XUMHYECKOM  CBSI3W B KpucTauiax.  KpUCTAIUIOXMMHMYECKHE  PAIUYCHI.
['omonecmMuyeckue W rerepojaecMuueckue  CTpykTypbl. CBA3p cocraBa MHHepaida C
KPUCTAJTINYECKON CTPYKTYPOM.

TEMA 9. KPUCTAJVIOXUMHNYECKHWE OCOBEHHOCTHU
CTPYKTYPbl MUHEPAJIOB

[Tonmumopdusm. OcobeHHocTH MONIUMOPPHBIX TepexonoB. IlomumopdHbele MoaMpUKaLUU.
[Tomutunusm. M3omopdusM. Bunel u  TUnmel u3oMopdusMma, YCIOBHUS €ro  IpOsBICHHUS.
[TpakTueckoe 3HaueHue uzomopduszmMa. Mopdorponus. 3aKOHOMEPHOCTH MOPGOTPONHH U HX
KpUCTaNIOXUMHUecKass npupoja. OCoOEHHOCTH CTPYKTYpbl cuiMkatoB. OrmpeneneHue Tuna u
(GopMynBl  KPEMHEKHCIOPOAHOTO MOTHBAa B CTPYKTypax cuinkaroB. Mogudukamuu SiOs.
Knaccugukainus cUIMKaToB MO MX KPEMHEKHCIOPOJHBIM MOTHBaM. DHEPIus KPUCTAUITMYECKOU
pemETKY MUHEpaJla — KaK XapaKTepUCTHKa €ro yCTOWYMBOCTH.

5.2 Pa3nesibl AMCHUIIIMHBI M MEKANCUMILIMHAPHBIE CBA3H € 00ecneYnBaeMbIMH
(mocJsenyOmMMM) AUCHUIIHHAMHA

Haumenopanue obecre- | -Ne Ne TeM TaHHON JUCHUILIMHBI, HEOOXOIMMBIX JUIS U3YYEHHS
No GMBACMBIX (TTOCTETYIO- obecreunBaeMbIX (TTOCIEAYIONINX ) TUCITUTIINH
m/m 1 2 3 4 5 6 7 8 9
IIUX ) TUCIUTIIIUH

1 Mumnepanorus X X X X X X X X X
2. | Herporpadus X X X X X
3. | JIutonorus X X X

4 T'eoxnumusa X X X X X

5.3. TeMbI TUCHUILINHLI U BUABI 3aHATHI



Ne = =
HanmeHnoBaHMEe TEMbI TUCIUITIIMHBI S = °
n/m 2 c = O 5
=
O S = =8 Q
= B & @) an)
1. | Benenue. OCHOBHBIE CBOMCTBA 2 2 3 7
KpPHUCTaJJIOB
2. | Kpucramnorenesuc 4 6 10
3. | Kpucrannomopdomnorus 2 4 9 15
4, | Onucanve CMMMETPUHU KPUCTAJIIOB 4 8 15 27
5. | CumBozsl rpaneit u péoep 2 ) 3 7
KpPHUCTaJJIOB
6. ITpocteie hopMbl KpUCTAIIOB 2 2 4 8
Onucanue BHYTPEHHETO CTPOECHHUS 2 6 18 26
KPHUCTAJJIOB
8. | Tumbl XUMHUYECKUX CBSI3EH B 2 2 6 10
KpHCTaJIax
9. | Kpucrammoxummuaeckue
0COOEHHOCTH CTPYKTYpPBI 2 8 24 34
MHUHEPAJIOB
6. Ilepeyenn J1a00paTOPHBIX 3aHATHI
0 Q
N Y 3 =
8 2 % = g
Ne Ne TembI g 3 5 & > 5
HaumenoBaHue 1a60paTopHbIX paboT o 2 ° Q9 S5
/0 | AUCHUIUIMHBI S5 5N S 2
z | 85 | §&
= SRS
1 2 3 4 5) 6
OcHOBHBIE CBONCTBA OK-1
1. 1 KPUCTAJUTMIECKOTO BEIIECTBA 4 34 OITK-5
«Kpucramnorpadpuueckuii ’ ’
CHMITO3UYM)
Onpenenenne CUMMETPUHU OK-1
2. 3 KpUCTAJIJIOB 6 1,4 OIIK-5,
Onpenenenne MOpP(hOJIOTHYECKUX OK-1
3. 4 XapaKTepUCTHK  BHEIHHX  (opm 5 4 OTIK-5
KpHUCTAJIJIOB. IIpocteie bopmbl ’
KPHUCTAJJIOB
IIpomexyrounas aTTecTanus OK-1
4. 1234 CTYJICHTOB: KOHTPOJIbHAs padoTa 2 5 OIIK-5,
[Ipuémbl  ompeneneHuss CUMBOJIOB OK-1
5. 5 rpaHeil KpUCTAILIIOB 2 1,4 OIIK-5,
W3yuenue npocTsIx (HopM KpHCTAIIOB OK-1
6. 6 4 14 OTIK-5,




[Inorueimme  ynakoBku.  Ywucno OK-1
7. 7 (bOpMyIIbHBIX €MHHII. 6 4 OITK-5,

Koopaunammonnoe YHCJIO,

KOOPIUHAIIMOHHBIN MOIUAAP

IIpocTpaHCTBEHHBIE KPUCTAININYECKHE OK-1
8. 8 pemeTKu U CTPYKTyphl. OnpenencHue 4 2,4 OIIK-5,

Tuna pemeTku bpase

N3omopduszm. OnpeneneHue dHEPruu OK-1
9. 9 KPUCTAJUIMYECKOU pemeTKn 4 1,4 OIIK-5,

KPHUCTAJIJIOB.

* 1-mpoBepka 3a/iaHusl; 2- 3aCIylIMBaHue U 00CYKICHUE TOKIaja, MPEe3CHTAINH; 3 — YCTHBIH
OTIPOC B BHJIE KOJUIOKBUYMA; 4 — MUChMEHHBIN OMPOC MO BOMPOCAM JJIsI CAMOCTOSITEIIBHON pabOThI
CTYJICHTOB; 5 - KOHTPOJIbHas paboTa.

7. Y4yeOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE o0ecTedeHue JUCIUIIMHBI:
a) OCHOBHas JIuTeparypa:

1. Kpucramiorpadus U KpUCTALIOXUMUS [DIEKTPOHHBIA pecypc] : y4ded. Ui CTy. BY30B,
o0yu. mo cnen. "l'eomorusa" / 0. K. Eropos-Tucmenko. - 2-¢ u3a. - OBK. - M. :
VYuusepcurert, 2010. - 589 c. - Pexxum noctymna: 24U3 "bubnuorex". - Heorpanuy. goctyi.

2. Pemenne kpuctauiorpaguuecKkux 3aiad ¢ IMOMOIIbI0 CTepeorpaduvecKux MpPOCKIHiA
[Texct] : yue6. mocobue / B. A. bynanos ; Upkyrckuii roc. yH-T. - Upkyrck : U3a-Bo UT'Y,
2006. - 176 c. : un. ; 21 cm. - bubnuorp.: ¢.149 . (40 7k3.)

0) nomnoNHUTENbHAS IUTEPATypa

1. Crpyktypa, nuzomopdusm, popmynsl, knaccudukanus munepanoB [Tekct] / A. I'. bynax ;
Cankr- IlerepOypr. roc. yu-1. - CII6. : U3n-Bo CIIOLY, 2014. - 132 c¢. ; 29 cm. -
(Munepanorus). - bubauorp.: ¢. 128-130. (1 3x3.)

2. Poct kpucramioB B pacmiaBe. Kpucrammorpaduueckuii ananu3 u skcnepument / M. /.
Jlro6anum. - CII6. : Hayka, 2008. - 390 c. : uin. ; 21 cm. - bubmuorp.: c. 378-390. (1 3k3.)

3. Kpucramnorpaduueckas reomerpus [Texct] / P. B. l'aymmynun ; OtB. pen. . K. @annees. -
2-¢ u3., crep. - M. : KomKuura, 2005. - 136 c. : wi. ; 22 cMm. - buGmuorp.: ¢. 131-135. (1
9K3.)

4. Kpucramiorpadus, MUHEpAIOTUs U T'€0JIOTHsl KAMHECAaMOIIBETHOTO chipbs / B. A. Epmouios,
B. A. Jlynaes, B. B. MocelikuH ; pen. B. A. EpmonaeB ; MOCKOBCKH TOC. TOPHBIA yH-T. -
2009. - 407 c. (1 2x3.)

5. Kpucramnorpapus u xpucramuoxumus [Texct] : yuebnuk / FO. K. Eropos-Tucmenko ;
MockoBckuii roc. yH-T um. M. B. JlomonocoBa, I'eonor. ¢ak. - 2-e u3a. - M. :
Yuusepcurer, 2010. - 587 c. : wi. ; 20 cm. - [Ipenam. ykas.: ¢. 559-582. - bubnwmorp.: c. 583-
585. (1 7x3.)

6. OcnoBbl kpuctramutorpaduu [Tekct] : yueonuk / E. B. Uynpynos, A. ®. Xoxmos, M. A.
®dannees. - M. : duzmarnut, 2006. - 500 c. : un. ; 21 cm. - bubauorp.: c. 499-500. (1 3x3.)

B) IporpamMMHoe o0ecriedeHue:
HUMECTCA HeO6XO)II/IMI)II\/’I KOMIUJICKT JIMICH3MOHHOTO IMPOrpaMMHOI0 O6GCHG‘I€HI/I$[;
r) 6a3bl JaHHBIX, THPOPMALIMOHHO-CIIPABOYHbIE U TIOUCKOBBIE CHUCTEMBI:

1. American mineralogist crystal structure database (Amepukanckass MuHepajgorudeckas 0asza
JTAHHBIX KPUCTAITMUECKUX CTPYKTYD). -
http://georoc.mpch-mainz.gwdg.de/georoc/Entry.htmi

2. Hayunas 6ubnmnotexa Poccuiickoro rocy1apcTBEHHOIO YHUBEPCUTETa HEPTH U Ta3a UM.
N.M. I'yOkuna — www.gybkin.ru

3. Hudopmanmonusiit pecypc «Munepainsl. 'opusie nopossl. [nugsr. -



http://georoc.mpch-mainz.gwdg.de/georoc/Entry.html
http://www.gybkin.ru/

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

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

DrekTpoHHas Onbimoreka MOCKOBCKOTO TOCYAaPCTBEHHOTO YHUBEPCHTETA SKOHOMUKH,
cratuctukyu u nHGopmaruku (MI'YDCull) — www.ibc.mesi.ru

bubnuoreka Cankr-IlerepOyprckoro yauBepcurera — WWW.unilib.neva.ru
Hayuno-texuuueckas oudanoreka Cudl TY — www.lib.sibstru.kts.ru

Poccuiickas 'ocymapcrBenHast 6ubanorexa — WWW.ISl.ru

TocynapcTBeHHas myOJnYHas HAyIHO-TEXHUYECKas OuOImoTeka — Www.gpntb.ru

. bubnnoreka ecrectBennbix Hayk PAH — www.ben.irex.ru

. Bcepoccuiickast rocyaapcTBeHHas OMOIMOTEKa MHOCTPaHHOM JiuTepatypbl — WWw. libfl.ru
. bubnnoreka Akagemun Hayk — WWW.Spb.org.ru/ban

. HarmonanbHas snekrponHas oubimoreka — Www.nel.ru

. bubmmorexka BHUMODHI - www.vniioeng.men.ru

. Bcepoccuiickuit FHCTUTYT Hay4yHOH HH(OPMAIUK 10 TeXHU4YeckuM Haykam (BUHUTH) —

www.fuji,viniti.msk.su

. Poccuiickas HanmoHanbHas Oubnmoreka, r. Cankr-IlerepOypr — www.nlr.ru
. Smorf: crystal models (Bmsyanmmzamus u 3-D MopenupoBaHHWe KpPHUCTaUITMUECKHX

MHOTOTPaHHMKOB W 0as3a JaHHBIX 3-D koMOMHAIMii MPOCTHIX (HOPM PACIPOCTPAHEHHBIX
muHepaios) - http://smorf.nl


http://petrographica.ru/minerals-list.html
http://www.lib.msm.su/
http://www.ibc.mesi.ru/
http://www.unilib.neva.ru/
http://www.lib.sibstru.kts.ru/
http://www.rsl.ru/
http://www.gpntb.ru/
http://www.ben.irex.ru/
http://www.libfl.ru/
http://www.spb.org.ru/ban
http://www.nel.ru/
http://www.vniioeng.mcn.ru/
http://www.fuji,viniti.msk.su/
http://www.nlr.ru/
http://smorf.nl/

8. MaTtepuaibHO-TEXHUYECKOE 00ecrieueHne TUCHUTIIHHbI:
[Tonobpanusie o pazaenam TECTOBbIE 3aaHusl. CucremaTnueckue

KpUCTANIOMOP(}OJIOTHYECKHE KOJUICKIMH ¥ Pa3laTOYHbIE KOJUICKIIMM MOJENeH HaeanbHbIX
kpuctaiioB. OOpa3ibl MOHO- M TOJIMKPUCTAIUIOB, BBIPOCIIMX B MPHPOJIHBIX YCIOBUAX (YUeOHBIN
TeOJIOTHYECKUH My3el (haKkyapTera)

9. O6pa3zoBarejibHbIE TEXHOJIOTHN:

3aHATUS B MHTEPAaKTUBHOU (popme coctaBisitoT 38 yacos, T.e. He MeHee 30 % ot obmiero
KOJIMYECTBA ayIMTOPHBIX 3aHATHI 0003HaueHHBIX B @I'OC BIIO.

[Iporpamma nuctumuiunbl «Kpucramiorpadgus» npeaycMaTpuBaeT JIEKIIMOHHOE U3JI0KEHHE
OCHOBHBIX TEOPETUYECKHX IMOJIOXKEHUH, JTa00OpaTOpHBIE ayAUTOPHBIE 3aHATUS MO MOATPYIIaM, a
TaKXKe CaMOCTOSITENIbHBIC 3aHATHA CTYACHTOB C MOJCISIMH KPHCTAUIOB U TPOCTPAHCTBEHHBIX
KPUCTANTMYECKAX PEIIETOK C MPHUBJICYEHUEM KOJUICKIIMOHHOTO Marepuaja U3 HKCHO3MLUH
y4eOHOTr0 re0JIOTHYECKOro My3es (haKkyIbTeTa.

10. Ouenounsbie cpeacrsa (0OC):

10.1. OueHovHbIe cpeacTBA JJIsI BXOASIIET0 KOHTPOJIS
1.Kakue arperatHbie cocTosiHus BemiecTBa Bol 3HaeTe?
2.IlosicHuTE MOHATUSA «OJIMKHUNA TOPSIOKY, «IAJTbHUHM MOPAA0K» B OpraHN3aluy BelecTa?
3.Kaxoii nops/10k B3aMMHOT'O pacoJIOKEHUs YacTUILl CYLIECTBYET B ra3ax?
4.Kako# nopsA0K B3aMMHOIO PACIIONIOKEHHS YAaCTHL] CYILIECTBYET B JKUIKOCTSX ?
5.Kakoil mopsIoK B3aMMHOTO PpAacHOJIOKEHUS 4YaCTUI[ CYHIECTBYET B TBEPAOM aMoppHOM
BelecTse?
6.Yto o0miero B opraHu3aify BEMIECTBA MEXKTY KUAKOCTIMH U aMOP(HBIMH TeaMu?
7.B 4uem 3aKiI04aeTCsl MaKCUMaJIbHAsl YIOPSAAOYEHHOCTh B3aMMHOIO PACIIOJIOKEHHS YacTHUL] B
KpucTayiax?
8.UTo noHumaercs 1o TEPMUHOM «KPUCTAIUINYECKas pelIeTKa?
9.HazoBuTe 351eMEHTBI CTPOCHUSI KPUCTAILTUIECKON PEIIeTKH?.
10.YTo Takoe «peTUKYISpHAsI ITIOTHOCTHY TNIOCKOM CETKH KPUCTAJUNINYECKON PEILIETKN?
11. Tlepeuncaute ocoOble CBONCTBA KPUCTAUIOB, OTINYAIONINE UX OT aMOP(HBIX Ten?
12.ITosicante Te3uc: «Kpucramisl OAHOPOJHBI, HO aHU30TPOIHBD) ?
13.YT0 Takoe «aHU30TPOMNHS» U B UEM OHA MPOSBIIAETCS B KpUCTAILIaX?
14.YTo cnenyer moHUMATh MOJ «OJHOPOIHOCTHIO BHYTPEHHETO CTPOEHUS» B KpUCTAJLIAX?
15.Kax cBs3aHa orpanka KpUCTAJIJIOB C aHU30TPOIIMEH UX CBOMCTB?
10.2. OueHo4HbIE CpeCcTBA TEKYNIET0 KOHTPOJIA
Tembl pedepatoB:
CkassipHBIE U BEKTOPHBIE CBOMCTBA KPUCTAILIOB.
DKCHepUMEHTAIbHBIE CBUJIETENBCTBA CYIIECTBOBAHUS KPUCTAJUIMYECKON pEIETKH
Kpucrannorenesuc — BOSHUKHOBEHHE, POCT U Pa3pyLICHUE KPUCTAIIIOB.
CoBpeMeHHbIE METOBI BBIPALIMBAaHUS KPUCTAIUIOB.
CummeTtpus pU3NYECKUX CBOICTB KpHUCTaIa.
PeanbHble 1 naeanbHble KPUCTAILIBL.
Kpucrannorpadus 1paroneHHbIX KaMHEH.
VYcTaHOBKa KpPUCTAJUIOB 10 KPUCTAUIOTpaUUECKMM OCAM ISl  Pa3iIMYHBIX BHUI0OB
CUHTOHHM.
Crepeorpaduyeckas MpoeKIus KPUCTAIIIOB.
10. 'momocTepeorpaduveckas mpoeKIus u cetka Bymnbda.
11. [IpuHUMO MIOTHEHIIEH yITaKOBKH U1l KPUCTAJJIOB.
12. TIpocTeie GOpMBI KPUCTAILIOB.

N~ wWNE
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13. Bunbl cuMMETpHUM TPUKIMHHOW U MOHOKJIMHHOW CHHTOHUH. [IprMepbl MuHEpaioB.
14. Buasl cumMeTpun pomMOrudeckoit cuHronuu. [Ipumepbl MuHepanos.
15. Kpucramiorpadguieckne mpoeKIuy.
16. Buasl cuMMeTpur TpUTOHABHOW CHHTOHUH. [IprMepsl MUHEPAJIOB.
17. Buapl cMMMETpUU TeTparoHalbHON CUHTOHUH. [IpriMepbl MUHEpaIIOB.
18. Buapl cHMMETpUU TeKCAarOHAILHOW CUHTOHUU. [IprMepsl MUHEpaIOB.
19. Buasl cummerpun Kyoudeckoit cuaronuu. [lpumepsl MuHepasos.
20. Munexcel rpanu. CUMBOJ TpaHu.
21. [TonHOTpaHHbIE (TOJ03IPUIYCCKHEC) U HEMOJIHOTPaHHbBIE KpucTauiorpadguieckue Gopmsl
22. IlpuponHasi orpaHKa KpUCTAJUIOB.
23. Pemérku bpago.
24. OcHOBHBIE YepPTHl CTPOCHUS CHITMKATOB.
25. Kimaccudukanus CHIIMKaTOB.
26. ITomumopusm.
27. Nzomopdusm.
28. Pamuychl XUMHUYECKHX JIEMEHTOB B KpHCTaIaX C PAa3IMYHBIMU THUIIAMU CBSI3U: MOHHOM,
KOBaJICHTHOM, METAJJIMYCCKOM.
3agaHus 1719 CaMONOATOTOBKHU CTY/A€HTOB:
[lonsiTHE O KpUCTAIIIE M KPUCTAIUIMYECKHUX BEIECTBAX.
OcHOBHBIE CBOMCTBA KPUCTAJIJIOB.
PocT xpucTamioB U3 ra3oBoM, KUAKON 1 TBEPIOH (ha3bl.
CuMMeTpHs KpUCTaJUIOB, BUABI CAMMETPUHU, CHHTOHUU, KATETOPHH.
[IpocTpaHcTBEHHAs! KPUCTAINIMYECKAS PELIETKA, €€ AIEMEHTBI U TapaMeTpBbl.
[ToHsiTHE O TPOCTHIX U KOMOWHAIIMOHHBIX (hOpMax, MPUHIIUITEI UX HA3BAHUSL.
VYcranoBka kpuctamuioB. [IpaBuna BeiOopa ocell u eTMHUYHON TpaHu. MIHIEKChI B CHMBOJIBI
rpaHeil U MPOCTHIX GOpM.
3aKOH pallMOHAILHOCTH OTHOUIEHUH TapaMeTPOB 3aKOH | aton
9. IIpaBuia ycTaHOBKM KyOMUYECKMX M TETPArOHAIBHBIX KPUCTAILIOB.
10. [IpaBuia ycTaHOBKH TPUTOHAJIBHBIX U T€KCATOHABHBIX KPUCTAJLIOB.
11. [IpaBuna ycTaHOBKM KpUCTAJJIOB HU3IIEH KATErOpUH.
12. 3aKOH MOCTOSHCTBA YIJIOB.
13. Turbl MIOTHEWIIHMX MAPOBBIX YIaKOBOK.
14. TIpocTpaHcTBEHHAs! KPUCTAJUINYECKAs PELIeTKa, €€ 3JIEMEHTHI M TapaMeTphl.
15. OcHOBHBIE THUIIBI KPUCTAIIIMYECKUX PELIETOK U TUIIBI pemeTok bpase.
16. MU3omopdu3m, THIBI H30MOpdhU3Ma 110 CTENEHH COBEPILEHCTBA U XapaKTepy 3aMeleHHs.
17. llonumoppu3M U NOTUTUIIU3M.

NoabkowhE

o

10.3. OneHo4HBbIE CpeaCTBA 1JIs MPOMEKYTOYHOM aTTecTanuu (B popme 3auera)

K kaxomy BeKy OTHOCST CTaHOBJIEHUE KpUCTaJUIOrpaduu Kak HayKu?

Yro sBNsSETCA NPEIMETOM U3YUYEHUs KpUcTaiorpapuu?

[aiite onpeneneHne KpUCTaUIMYECKOU CTPYKTYpE.

CrnencTBueM 4ero sBJIseTCs BHEIIHASA popMa KpucTasa?

Kak Ha3bIBaloT KpucTaiuibl, uMeromue pasmepsl nopsaaka 0,001-10 MxM, cuenieHHble Ipyr
C IpyrOM MEXMOJIEKYIISIPHBIMU CHJIaMU?

Kak Ha3pIBaeTcs COBOKYITHOCTh IpaHeid, p€oep, BepIinH Kpucramia?

Kak Ha3piBaeTcs yueHue o BHeIHel Gopme KpucTamioB?

K xakoMy BeiBony npuié€n aarckuid ya€uslii H.CTeHOH, n3y4nB KpucCTauIbl KBapua?

Kakoil MeToa ucronp30Bajiv U UCHONB3YIOT Ul MOJIy4YeHUs] HHPOopMauuu o Mopdonorun
KpHCTaJUIOB?

10. Kakue rpaHu Ha3bpIBalOT COOTBETCTBEHHBIMH?

11. Ha3oBute nBe HanboJiee BaKHBIE XapaKTEPUCTUKHU BHEITHEN (HOPMBI KPHUCTAJUIOB.

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

arONE

©CoNe®
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13.

14.
15.

16.

17.
18.

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

25.
26.

27.
28.
29.
30.

31.

32.

33.

34.
35.
36.
37.

Jlo Kakoil CTENeHM TOYHOCTH BBIACPKUBACTCA IIOCTOSHCTBO YIVIOB JUIsl JTaHHOTO
KPUCTAJNTNYECKOTO BELIECTBA MPU CTAOMIBHBIX TEPMOJANHAMUYECKUX YCIOBUAX?

Kakoro 3HaueHue 3aKkoHa MOCTOSTHCTBA YTI0B?

B uém 3akmrodaercss «eCTECTBEHHBIH OTOOP» MPOUCXOASIIMN B IMPOIECCEe pOCTa TpaHei
KpucTamuia?

M3 KaKkoro 3aKOHa BBITEKAET CYIECTBOBAHUE TPEXMEPHOM NEPUOJUYHON KPUCTAIINYECKON
pemeTku?

Uro u3 celdst mpecTaBIseT eAMHIYHAs TPaHb?

Cornacuel 11 Bbl ¢ yTBep)KIEHHMEM, YTO pa3Hble (PU3MYECKHE M XMMHUYECKHE CBOICTBa
MOTYT HAaOJIIOIaThCS Y KPUCTAIUIOB OMHAKOBOTO coctaBa? [Touemy?

Kak Biauser Ha NOCTOAHCTBO YIVIOB JAaHHOIO MUHEPAJIBHOIO BHJA OTKJIOHEHHE OT
cTexuomeTpun?

MOKHO JIM OTJIMYUTH pa3HbIE KPUCTAUIMYECKUE BELIECTBA IO yIjiaM MEXIy TPaHIMH,
o0pa3yeMblX UMH MHOTOTPaHHUKOB?

Kakue ObicTpopacTyliyie wid MeJUIeHHOpacTylue IrpaHd (OpMUPYIOT B KOHEYHOM HTOIe
BHEITHUI 00JIMK KpucTaa?

Menstores 1M (uU3MYeCKMe UM XUMHUYECKHE CBOICTBAa KpHCTalyla NP HU3MEHEHUHM €ro
cocraBa’?

B xakoMm HampaBjieHMH Pa3BUBAIOTCS IIPU POCTE KpHUCTAJlIa BaKHEHIIne rabuTycHble TpaHu?
Urto MeHseTCs IpU U3MEHEHUH CTPYKTYpbI KpucTasuia?

Kakue BesinumHbI B KpUcTauiorpaduu Ha3plBalOT €IMHUYHBIMU TapaMeTpamMu’?

Kakoli w3 mnpuBENEHHBIX HI)KE OKCHAOB OYAET CaMblM YCTOMYMBBIM, €CIM 3HEPIUH
KPUCTAJTIMYECKON PEIIETKN COCTaBJIAIOT:

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

Kaxkoit kaTnoH B 3THX OKCHJIaX CaMblii MaJICHbKUH 10 pa3mepy?
Yro Takoe cuHroHus?
UYro takoe popmyna cummeTpun kpuctainia? [To kakum npaBuiaM e€ coOCTaBISIOT?
ENMHCTBEHHBIM 3JIEMEHTOM CHUMMETPHM TOJIyObIX KPHUCTAJUIOB IEHTarujapara cyibdara
Meau siBIsieTcsl LeHTp umHBepcuu. K kakoil kpuctamiorpaduueckoil cucteMe M K Kakou
KaTe€ropuy OHU MpUHAIJIeKaT?
Kpucrannsl caxapo3bl MMEIOT OCh 2-TO TMOpsiiKa B KayeCTBE €IMHCTBEHHOI'O JJIEMEHTA
cummerpuu. K xakoif kpucramorpaduyeckoit cucreme OHU MPUHAIEKAT?
[Tpu BHeUIHEM U3y4YEHHHM OOHAPYKEHO, YTO KPHUCTAJIbl KAMEHHOM COJM UMEIOT 3 ocH 4-To
nopsiaka, 4 ocu 3-ro nopsika, mecTb 0CeH 2-T0 NOpAAKa, 3 INIOCKOCTH CUMMETPHUH U LIEHTP
uHBepcuu. Hanummumre ¢dopMyny cuMMeTpuM Jis KPUCTAJUIOB XJIOpHAAa HATpus H
ONpEACINTE K KaKOH CUCTEME M K KakOMy KJAacCy CHUMMETPUU IPUHAAIEKAT TaKHe
KPUCTAJUIBI.
Kakas u3 npuBea€HHBIX HUXe GOpMYTT CHMMETPUHU MPUHAUIEKUT KyOUUeCKOH CHHTOHUU:

1. Le6L,7PC

2. 3L,3PC

3. 3L44L36P.
[Touemy?
B uém 3akmoyaercs oTIMYNE KPUCTAUNIMYECKUX BELIECTB OT aMOPGHBIX?
Urto Takoe ukoca’ap?
ITo xakuM pHU3HaKaM KPUCTAJT OTHOCAT K HU3LIEH, CpEIHEN WU BBICIIEH CUHTOHUU?
CKOJIBKO BCErO CYIIECTBYET THUIIOB DJIEMEHTApHBIX siueek? KTo nepBbIM 13 MccienoBareinei
uX onucan?
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38. Kakue CYIMECTRYIOT 4 Thna ICHTPOBKH INEMEHTAPHRBIX ucek?

39, Cxonexo CymiecTsyer KpHCTaIIOrpapuuecksx sigon CHMMCTPHH KPHCTR/ITOR?

40. Yro Takoe npocTas hopma?

41. Kak Burasaur MOHO1p?

42. Kak Bsiwnspur MuUHaKoua?

43. Kax Beirnsgur AHIAP 0ceBoii?

44. Cronsko mpocTeix Popm cymectsyet 8 nasnmx CHHI'OHHsX?

45. Cromsxo HPOCTLIX dopm CYIICCTBYCT B CPEJIHHX CHINOHMSX?

46. Cromexo MPOCTEIX (opM cyiecTnyer n KyOnueckoi cunronsu?

47. Kakas ocobennocts, ApACTHX hopm B KyBHYCCKGT CHHIOHHH?

48. Cxombko Beero amectos PASIMIHL NPOCTRIX opy KpHCTA11087

49. Kaxux 2 suna OpocTLIX Hopy Gemaer?

30. Yro npencraramor coboi TPAHH IeKCArGHATLHOR NHpamun?

Sk Oxapaxtepmayiite OTHOINCUAR KOOPAKHATHRIX Oceli u YTIOB B KPHCTAMIAX Pasinussiy
CHHIOHRI,

52. Yro osmanmor cumsons rpasieii: (100), (111), (110)? Hiobpassre nx PACIONOXEHHS Ha
KOOPIUHATHEIX OCHX,

33. Y10 Takoe UPOCTPUHCTBEH NS pemdTKa?

34. B 98 pasumma MCATY MIOTHRIMU YNaKOBKAMH FeRcaronabHel 1 xyGuaeckoii?

55, Kaxkux nyceror Somsme TETPABAPAYCCRUX WM ORTRIUPHYECKHX B KVOHYeCKoif unoTEeiels
ynakorke?

56. Jlafite onpenenenwe nonsuo (IUIOTROCTD YNAKORKHY,

57. Mexcry MHHepanadH Marueanrom MgCO;s u cuaepurors FeCO; B npupose nverotes HCE
OPOMEXYTOMHbBIE PAzHOBRIOCTH, Kakue XHMBUCCKHC DOPMYNBI 0TPAXAIOT HOCTeNCHHkl
MEpexXon M3 marnesmras p CEACDHT myTéM u3oMophuoro samenicis, Karoma cxema
H30MOphEOre 3aMemenny? Kaxos THIL H3OMOPDHIMA MO BateHTHOCTH, YHCHY aromos,
coBepuiencTay?

58. Kakoe yenosue momkuo BLIIOTHATHCA 14aa 0GpasoBanua HCRPEPLIBKOTO pasia THEp LI
pacTeopos?

59. Oxeng tatana umeer 3 nonuMopiine MossbaKammy — auaras, OpykuT, pyran. Kak Bi:
CURTacTe, OYAYT MM onM oTmMuaTses APYr OT JIpYra no TemmeparypaM mniasnemmy u
Henapesus?

60. lprseanre [PUMEDL! HIOCTPYKTYPHEIX COSTHERH .

Paspaboruuxu:

nonent A.®D. JleTHukosa

ITporpamma pace Ha Ha 3aceflaHiu KadeIphl MOIE3HLIX HCKONACMBIX
«Je» £3 2019t

IIpotokoa Ne _é 3aB. kadeapoii. goucnt C.A. Cacum %_
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