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1. lesan u 3a1a4M TUCHUTLTUHBI
[lenb: HAYYUTH CTYIEHTOB AHAJIU3UPOBATH CBSI3b CBOMCTB KPUCTAIOB (MHUHEPAJIOB) C UX

CTPYKTYpOMl ¥ XUMHYECKMM COCTAaBOM, HHTEPIPETHUPOBATh KPUCTAIIMYECKYIO CYIIHOCTh
MUHepasioB. [10ATOTOBUTH CTYJCHTOB K aHAJU3Y JaHHBIX IOJIEBBIX U JTA0OPATOPHBIX MUCCIIEIOBAHUN
KPUCTAJNINYECKOr0 BELIECTBA, U3YUYCHHIO CIIEUAIBHBIX I€0J0IMYECKUX AUCHUIUIMH (MUHEpaIorus,
nerporpadus, TeOXUMHUs, JTUTOJIOTUS, KPUCTALIIOXUMHUS, TEOXUMUUECKUE TTOUCKU MECTOPOKACHUIN
MOJIE3HBIX MCKOIMAEMBbIX ).

3ajay  Kypca: M3y4yUThb IPOSBICHUS KPUCTAUIMYECKOW CYIIHOCTH MHUHEPAJIOB U
BBITEKAIOLINX U3 3TOr0 OCOOCHHOCTEH MX (U3UYECKUX M (PU3UKO-XMMHUYECKHX CBOMCTB; 00Y4HUTh
CTYJCHTOB HAaBBIKAM IIPAKTMYECKOIO aHAJIW3a BHEUIHETO UM BHYTPEHHETO CTPOEHUS KPUCTAJUIOB;
pa3buparbcs B CUMMETPUU U MOP(OJIOTHH KPUCTAJUIOB; C(hOPMUPOBATh HABBIKM MO JTUATHOCTUKE
MUHEPAJIOB, MPEICTABICHUS O TJIABHBIX IpPOLEccaX MUHEPaIo00pa3oBaHUs; CO3AaTb OCHOBY JUIS
IPaBWIbHON HHTEpHpETallUd PpPe3yJbTaTOB CaMOCTOSTENbHONH Hay4dyHOH paloThl; 00ecneuuTh
HE00XO0IUMYIO TEPMUHOJIOIMUYECKYI0 0a3y Uil HOHUMaHMs CIelUaibHOMN JIUTEepaTyphl.

2. Mecto aucunminnsbl B ctpykrype OINIOII

JlucumiuinHa ~ OTHOCUTCS K JUCIUIUIMHAM 0a30BOM YacTH MPOQPECCHOHATBHOTO ITUKIIA
yueOHoro miaaHa no cneuuaibHoctu 21.05.02 [puknaanas reojaorus.

Jlns ocBoeHus aucuuiuinabl «Kpucramnorpadus» cTyIeHTbI JOJKHbI 3HATh OCHOBBI:

e MaremaTtuku (reomerpus)

e XuMuM (TUIIBI XMMUYECKOH CBA3M; MEPUOJIMYECKas CHCTeMa XUMMUYECKHX 3JIEMEHTOB;
3 PEeKTUBHBIE PaINyChl ATOMOB M HOHOB)

e O@usuku ((a3oBble COCTOSIHUS BEIIECTBA; OITHKA; IUIABJICHHE; pPACTBOPEHUE;
KpUCTAJIIIN3aLus).

JucuuninuHa (QOopMHUpPYET MpPEACTaBICHUS O KPHUCTAJUIMYECKOM COCTOSHMM BelIecTBa U
ABJIIETCS OCHOBOM JUIsl M3ydeHus nucuuiuinH «Munepanorus», «llerporpadus», «Jlutonorus»,
«['eoxumusi», mosToMy B y4eOHOM IUIaHE OH TpejacTaBieH Ha 1 kypce B 1 cemecrtpe, nepen
M3YYEHHUEM BBILIENIEPEUNCIICHHBIX JUCIIUILINH.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUILINHBI

[Ipouecc n3yueHus: AMCUUIIIMHBI HAIIPaBJieH Ha GOPMHUPOBAHUE CIEAYIOLUIUX KOMITETEHITHI:

CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHHIO, aHanu3y, cuaTe3y (OK-1);

CIOCOOHOCTBIO OPTaHU30BBIBATH CBOM TPY/l, CAMOCTOSITENIHO OILICHUBATh PE3yJIbTaThl CBOEH
JeSITeIbHOCTH, BIIaJICHUEM HaBbIKAMU CaMOCTOSITENIbHOM pabOThI, B TOM YHUCIIE B chepe MpoBeACHUS
HayuHbIX uccienosanuii (OI1K-5);

B pesynbprare n3yueHus: AMCUMIIIINHBI CTYJAEHT JTOJIKEH:
3namo:

3aKOHOMEPHOCTH B3aMMOCBSI3H COCTaBa, CTPYKTYPhI M CBOMCTB KPUCTAIIA;



CHEHAJIbHYI0 TEPMUHOJIOTHIO TUCLUIUINHBI;

OCHOBHBIC 3aKOHOMEPHOCTH, XapaKTEPU3YIOLIUE BHEIIHEE M BHYTPEHHEE CTPOEHHE KPUCTAJLIOB,
KPHCTaJJIOTEHE3HC.

Ymemes:

OTIPENIeNIUTh 3JIEMEHTHI CAMMETPHH KPHCTAJIA M IPOBECTH €T0 KIIACCH(PHUKAIINIO;

YCTAHOBUTh KPHMCTAZI B CUCTEME KOOPJIMHAT, BBIYUCIUTH KpPUCTAIUIOrpaUUecKHe CUMBOJIBI
€IMHUYHOM I'paHy, Ha3BaTh MPOCTYIO (HOpMY;

OTIPEeNIeIUTh B KOMOMHALIUSAX MTPOCTHIE (POPMBI;

OXapaKkTepHU30BaTh BHEUTHHE ()OPMBI M BHYTPEHHEE CTPOCHUE KPUCTAIIIOB.

Bnaoemp:

npruéMamMM ONMCAHUS Pa3IMYHbIX KPUCTAJUIMYECKUX CTPYKTYD;

4. O0beM M CUMIIMHBI M BUABI Y4eOHOIl padoThI

Ounas dpopma 00yueHus

Buj y4eOHoii padoThI Bcero Cemectp
yacos /
3a4eTHBIX 1
€TMHHIL

AynuropHble 3aHATHS (BCErO) 54 o4
B Tom uucie:
Jlexkuun 36
JlaGopatopusbie pabotsl (JIP) 18
CamocrositenpHas paboTa (Bcero) 44 44
B Tom uuce:
Pedepar 6
PaboTa Hax BompocaMu /17151 CaMOTIOATOTOBKH 110 35
JVICIIATUTAHE
[Toxroroska jokiaa 3
KO 8
KonraktHas pabota 64
Buz nmpomekyTo4HOM aTTecTaluu 33496T
OO01mas TpyA0eMKOCTb, 108 108
Yachl
3a4EeTHBIE €ANHUIIBI 3 3

3aounHas hopma oOydeHHs

Buj yueOHoi1 padoThl Bcero Kype




yacos /
3a4eTHBIX 1
eTMHUI
AynuTopHbIe 3aHATHS (BCETO) 16 16
B ToM uucne:
Jlexuun 10
[Tpaktaeckue 3arstus (I13) 6
CamocrosTenbHas pabora (Bcero) 83 83
B tom unce:
Pedepar 8
Pabora Haj BompocaMu Aj1si CaMOTIOATOTOBKH 110 62
JIVCIUTUTAHE
[Toxroroska jokiaa 6
KO 3
Bunx npoMexyTO4HOM aTTecTanun 3qu6T
KonTakTHas padora (Bcero) 19
OO01mmast TpyA0EMKOCTb, 108 108
Yackl
3 3

3a4YETHBIC CMHUIIBI

5. Conep:xkanue QuCHUNIHHBI
5.1. Conep:xanue pa3iesi0B U TeM TUCHUILIMHBI

TEMA 1. BBEAEHUE. OCHOBHBIE CBOVCTBA KPUCTAJLJIOB

[Ipenmer u 3anaun Kpucramuiorpaduu, e€ MECTO Cpeiu IPYruX €CTECTBEHHBIX HAyK, CBS3b C
HUMH. OCHOBHBIE 3Talbl CTAHOBJIEHUS M Pa3BUTUS HayKd O KpucTamiax. Ponb kpucramiorpaduu
IIPU UCCIIEIOBAHUSX MUHEPAJIOB U I€0JIOTMYECKUX ITPOLECCOB.

ArperaTHble cocTOsiHMS BemiecTBa. [loHsATHE O OMMKHEM M JajbHEM MOpPSJKE B TBEPIOM
tesne. Kpucrtamn u kpucrammdeckoe BeniectBo. OOIue CBONWCTBA KPUCTAJUIOB: OJHOPOAHOCTB,
AQHU30TPONUS,  CUMMETPHYHOCTh,  CIIOCOOHOCTb  camoorpaHsaThcs.  [lonukpucramnsl U
MOHOKPHUCTAJUIbl. BEKTOpHBIE W CKaJXspHBIE CBOMCTBA KPHUCTAUIOB. PacnpocTpaHeHHOCTH
KPHUCTAJIJIOB B IPUPOJE.

TEMA 2. KPUCTAJIJIOTEHE3UC

[Ipuunabl U ycnmoBus oOpa3oBaHus KpHcTawioB. Ilpomecchl 3apokieHus, pocra u
paspylleHHs KpUCTalLIOB B Ta3oBOM, xuakod u T1BEpAod (daszax. beicTpopactymue u
MeIJIeHHOpacTyIue rpanu. [IpaBuiio «ectecTBeHHOTo oTO0pa» mpu pocrte rpaneil. PBC-nenouku,
ux Bujabl. lloHATHE O CTaGMIBHOM, PaBHOBECHOM, METAaCTaOMIBHOM COCTOSSHUM KpPUCTAJIOB U
KpHcTamiooopa3symomieil cpenbl. [[OMOreHHbIe ¥ reTepOreHHbIe MPOLECChl 3aPOXKICHHS KPUCTAILIOB.
@DaKTOpHI, BIUAIOIUE HA CAMOIIPOU3BOJIBHOE 3apOXKICHNE KPUCTAIUIOB B IIpupoae. Meracomaros.

TEMA 3. KPUCTAJUVIOMOP®OJIOT UA
Kpucrann, ero rpanu, pebpa u BepmuHbl. Mopdonorus. ['onnomerpus. CBsizb
BHEIIHEH (OpPMbI U BHYTPEHHETr0 CTPOEHUs KpUucTayuioB. dopma KpUCTAJUIOB. 3aKOH MOCTOSIHCTBA



JBYIpaHHBIX yrioB. IIpocTeie 1 KOMOMHALMOHHBIE ()OPMBI TpaHel, pedep U BepiinH. BHemrHue
(dopmbl 1 aHaTOMUS KpUcTaiuoB. CkeneTHble GOpMbI KpucTaiuloB. Kpucramiuueckue JBOWHUKY.
TEMA 4. OIIMCAHUE CUMMETPHUU KPUCTAJLJIOB
OneMeHTbl CHUMMETPUM KPHUCTAJIOB: LIEHTP, IUIOCKOCTH M OCH (IIOBOPOTHBIE U
WHBEPCUOHHBIC) CUMMETPUU. BUIBI CHMMETPUH, CUHTOHUH, KaTETOPUH M MX Kiaccudukanus. 32
kpuctamiorpadpuyeckue rpymnnsl. dopmyna cummerpuum Kpucraiia, [IpaBunma cocrtaBiieHUs
dopmynbl  cummerpun. CumBonuka Illendmmca, MexayHapoaHas CHMBOJIMKA, CHMBOJIHKA
dopmynbsl cumMeTpun. IIpocTpancTBeHHbIe rpyninbl cuMMeTpun. O003HaueHHE TPOCTPAHCTBEHHBIX
rpynn CUMMETPHH.
TEMA 5. CAMBO.IbI TPAHEN U PEBEP KPUCTAJLJIOB

[lonsatne «cuMBON TrpaHu Kpuctama». CrocoObl OINpeneneHusi CHMBOJIOB TpaHel
KpUCTAJIIOB. YUeTBEepThI MHIEKC B CHUMBOJIAX TPaHEW KPUCTAIUIOB I'€KCAarOHaJIbHOW CHHIOHHHU.
[Tapamerpsl rpaHeil. 3akoH ['atoM — 3aKOH palMOHANBHBIX IapameTpoB. EauHMuYHAs rpaHb.
CuMBoIIBI pEOEpP KPUCTAIIIOB, UX ONpEIEIeHuE.

TEMA 6. IPOCTBIE ®OPMbI KPUCTAJIJIOB

[Tonsitue "mpocras ¢gopma kpuctamioB". OOmmas U 4acTHBIC MPOCThIE (OPMBI KPUCTAIIOB
pa3nuyHbIX KiaccoB. [lonmaap kak COBOKYITHOCTh MPOCTHIX (GopM. OTKPBITHIE H 3aKPBHITHIE TPOCTHIE
¢dopmsl. [IpocTbie GOpMBbI HU3IUX, CPEAHUX U BBICHIEH CUHTOHUH.

TEMA 7. OIIMCAHUME BHYTPEHHEI'O CTPOEHUSA KPUCTAJLJIOB

Crpykrypa kpuctauioB. CTpykTypHble enuHuupl. KoopaumHanuMoOHHBIE 4HucIa U
KOOPJAWHAIIMOHHBIE MHOTOTPAaHHUKH. Yucino (GOopMyInbHBIX €OUHMI. | eomeTpudeckue Npeaesbl
YCTOMYMBOCTU MOHHBIX CTPYKTYp CTpYyKTypHBIE MOTHBBI: KOOPIMHALMOHHBIM, OCTPOBHOH,
LIEIIOYECYHBIM, CIOMCTBIA M KapKacHbIM. [IpoCTpaHCTBEHHas KpUCTaUIMYECKas peuieTka u e€
JJIEMEHTBI: Y3IIbl, PsSAbl, IUIOCKME CETKH M JJIEMEHTapHble SYEUKU. YTJIOBBIE M JIMHEIHBIE
rapamMeTpbl KpPUCTAJUIMYECKUX pemeToK. Tumsl KpHUCTAUIMYEeCKuX pemeTok bpasa. Teopus
IUIOTHEHNIINX YIAKOBOK U €€ HCIIOJIb30BAHKE ITPU ONIMCAHUM CTPYKTYP MHUHEPAJIOB. | ekcaroHanbHas
IUIOTHEWIasgs ~ ymakoBka. KyOwueckass IUIOTHEWIIas — ymakoBKa.  [IMOTHOCT — yHmaKOBKH
KPUCTAJITINYECKON CTPYKTYPHI.

TEMA 8. TUITbl XUMHUYECKHNX CBA3EN B KPUCTAJLIAX

Tunel  XUMHUYECKOM  CBSI3W B KpucTauiaXx.  KpUCTAIUIOXMMHMYECKHE  PAIUYCHI.
['omonecmuyeckne W rerepojecMuueckue  CTpykTypbl. CBsA3p cocTaBa  MHUHepaida C
KPUCTAJTINYECKON CTPYKTYPOM.

TEMA 9. KPUCTAJVIOXUMHNYECKHUE OCOBEHHOCTHU
CTPYKTYPbl MUHEPAJIOB

[Tonmumopdusm. OcobGeHHocTu mnonuMopdHbIX nepexonoB. [lonumopdHble MoAMPUKALUY.
[TomutunusM. M3omopdusM. Bunabl u  Tunmel u3oMopdus3Mma, YCIOBHUS €ro IpOsBICHHUS.
[TpakTueckoe 3HaueHue uzomopduszMa. Mopdorponus. 3aKOHOMEPHOCTH MOPGOTPONHH U UX
KpUCTa/NIOXUMHUecKasi npupoja. OCOOEHHOCTH CTPYKTYpbl cuiIMKaTtoB. OmnpeneneHue THUNA U
(GopMynBl  KPEMHEKHCIOPOAHOTO MOTHBAa B CTPYKTypax cuinkaroB. Momudukamuun SiO».
Knaccugukaius cCuIMKaToB MO MX KPEMHEKHCIOPOJHBIM MOTHBaM. DHEPrusl KpUCTAJUINYECKOH
pemETKN MUHEpaJla — KaK XapaKTepUCTUKA €r0 YCTOMYUBOCTH.

5.2 Pazaennbl AMCHUIIMHBI 1 MEKTUCIUNJIMHAPHBbIE CBA3H € 00ecrieunBaeMbIMH
(mocseayOIIMMHU) JUCHUIIIMHAMUA

Haumenopanue obecne- | -\ Ne TeM JaHHOM JTUCIUIIIMHBL, HEOOXOAMMBIX JUIS U3YYEHHS
No GMBACMBIX (TTOCTETYIO- obecreuynBaeMbIX (TOCTEAYIOMIHX ) JUCITUTIIHH
n/m 1 2 3 4 5 6 7 8 9
WX ) TACITUATIITAH
1. | Munepaorus X X X X X X X X X
2. | Herporpadus X X X X X
3. | JIutonorus X X X




4. | I'eoxumus X X X X X
5.3. Tembl IMCHUIJIMHBI U BUJIbI 3aHITHH
No ~ =
HaumeHnoBaHMe TeMbI TUCIUITIMHbI = = o
/1 g . B &) o
> © = 0
o S = A Q
= B @) M
1. | Beenenne. OcHOBHBIE CBOMCTBA 2 2 3 7
KpPHUCTAJJIOB
2. | Kpucramnorenesuc 4 6 10
3. | Kpucramnomopdomorus 2 4 9 15
4., | Onucanue CHMMETPUHU KPUCTAJLIOB 4 8 15 27
5. | CumBoIsl rpaHelt u pédep 2 2 3 7
KpPHUCTAJJIOB
6. ITpocteie hopMbl KpUCTAIIIOB 2 2 4 8
Onucanue BHYTPEHHETO CTPOCHUS 2 6 18 26
KPHUCTAJJIOB
8. | Tumbl XUMHUYECKUX CBSI3EH B 2 2 6 10
KpHCTaJIax
9. | Kpucramnoxumuueckue
0COOEHHOCTH CTPYKTYpBI 2 8 24 34
MHUHEpaJIOB
6. Ilepeyenn J1a00PaTOPHBIX 3aHATHM
=0 0]
5 @ el
S = 275 5 2
No Ne Tembl S 4 F e S
HaunmeHoBaHue 1a60paTopHBIX paboT o 2 SIS &5
/1 | JTUCHUAILUIMHEIL g = 5 S g
=z | 85 | §¢
= o ™
1 2 3 4 5 6
OcHoBHBIE CBOWCTBA OK-1
1. 1 KPUCTAJNINYECKOTO BELECTBA 4 34 OTIK-5
«Kpucrannorpapuueckuii ’ ’
CHUMITO3UYM)»
Onpenenenne CUMMETPUU OK-1
2. 3 KpUCTAJIJIOB 6 1,4 OIIK-5,
Onpenenenue MOP(}OJTOTrHIECKIX OK-1
3. 4 XapaKTepUCTUK  BHEMHUX  (opm 5 4 OITK-5
KPHUCTAJLJIOB. IIpoctsrie bopMbI ’
KpPHUCTAJJIOB
[Ipomexxyrounas aTTecTalus OK-1
4. 12,34 CTY/IEHTOB: KOHTpOJIbHast paboTa 2 5 OIIK-5,
5. 5 IIpuémbl  ompeneneHuss  CUMBOJIOB 2 14 OK-1
rpaHeill KpUCTAJUIOB ’ OIIK-5,




N3yuenne mpocThix (opM KpUCTAILIIOB OK-1
6. 6 4 1,4 OIIK-5,

[InoTHeimue  ymakoBku.  Yucio OK-1
7. 7 (hOpMYIIBHBIX SMHUIL. 6 4 OITK-5

Koopaunanuonnoe YUCIIO, ’

KOOPJAMHAIIMOHHBIN TOJIUAJIP

[IpocTpaHCTBEHHBIE KPUCTAIIIMYECKUE OK-1
8. 8 peleTKu U CTPYKTYphl. OnpeneneHue 4 2,4 OIIK-5,

Thna pemeTku bpase

N3omopduszm. OmnpeneneHue dHEPTHU OK-1
9 9 KPUCTAIUIMYECKOMN pemeTKn 4 1,4 OIIK-5,

KPUCTAJIJIOB.

* 1-mpoBepka 3a/1aHus; 2- 3acIyIIMBaHNE U O0CYKACHHUE OKIIaaa, MPE3CHTAINH; 3 — YCTHBIN
OIIPOC B BHJIC KOJUIOKBUYMA; 4 — MUCbMEHHBIH OMPOC MO BOIPOCAM ISl CAMOCTOSITEIIBHON paboThI
CTYJIGHTOB; 5 - KOHTpOJIbHAs padoTa.

7. Y4yeOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE o0ecTiedeHue JUCIUIINHBI:
a) OCHOBHas JuTeparypa:

1. Kpucrannorpadust u kpuctaimoxumusi [DIEKTpOHHBIH pecypc]| : yuel. i CTyA.
By30B, 00y4. o cmen. "['eonorus” / FO. K. Eropos-Tucmenxo. - 2-¢ uzn. - 9BK. - M. :
VYuusepcurer, 2010. - 589 c. - Pexxum goctyna: 943 "bubnuortex". - Heorpanuy. qoctym.

2. Pemenue kpucramiorpaduyeckix 3a/1ad ¢ MOMOIIBI0 CTEpeorpaduIeCcKuX MPOCKITHIA
[Texct] : yueO. nocobue / B. A. bynanos ; Upkyrckuii roc. yH-T. - Upkyrck : U3a-so UT'Y,
2006. - 176 c. : mn. ; 21 cm. - bubmmorp.: ¢.149 . (40 3x3.)

0) TomoJIHUTENIbHAS JTUTEPATYPA

1. Crpykrypa, uzomopdpusm, popmynsl, kaaccudukanus munepanon [Tekct] / A. T'. bynax ;
Cankr- IlerepOypr. roc. yu-1. - CII6. : U3n-Bo CIIGIY, 2014. - 132 c. ; 29 cm. -
(Munepanorus). - bubauorp.: c. 128-130. (1 3x3.)

2. Poct kpucramnoB B pacmiaBe. Kpucramiorpadguueckuit ananus u skcnepument / M. /[l
JIro6anun. - CII6. : Hayka, 2008. - 390 c. : . ; 21 cm. - bubmmorp.: ¢. 378-390. (1 ak3.)

3. Kpucramnorpaduueckas reomerpus [Texct] / P. B. l'anuynun ; OtB. pen. . K. ®annees. -
2-¢ u3f., crep. - M. : KomKwuwra, 2005. - 136 c. : win. ; 22 cMm. - bubauorp.: ¢. 131-135. (1
9K3.)

4. Kpucramiorpadus, MUHEPAJIOTUS U Fe0JIOTUsI KAMHECaMOIIBETHOTO cbipbsi / B. A. Epmornos,
B. A. lynaes, B. B. MocelikuH ; pea. B. A. EpmoinaeB ; MockoBckuii Toc. TOpHBIN YH-T. -
2009. - 407 c. (1 2x3.)

5. Kpucramnorpadpus u xpucramnoxumus [Tekcr] : yuebnuk / HO. K. Eropos-Tucmenko ;
MockoBckuii roc. yH-T uM. M. B. JlomonocoBa, I'eomor. ¢ak. - 2-e m3m. - M. :
Yuusepcurert, 2010. - 587 c. : uin. ; 20 cm. - [Ipeam. ykas.: ¢. 559-582. - bubnwuorp.: c. 583-
585. (1 2x3.)

6. OcHoBbl kpucramiorpadpuu [Tekct] : yuebnuk / E. B. Uynpynos, A. ®@. Xoxios, M. A.
®dagnees. - M. : dusmaraut, 2006. - 500 c. : un. ; 21 cm. - bubnuorp.: c. 499-500. (1 7k3.)

B) MporpamMmHoe o0ecriedeHue:
UMeeTcsl HE0OXOIUMBIN KOMIUIEKT JIMIIEH3UOHHOTO ITPOrPaMMHOTO 00ecIeUeHus;

1") 0a3bl JaHHBIX, I/IH(I)OpMaI_II/IOHHO-CHpaBO‘-IHLIC 1 ITOHMCKOBBIC CUCTCMBI:



American mineralogist crystal structure database (AmepukaHckas MUHepalorHudeckas 0a3a
JTAHHBIX KPUCTAUTMYECKUX CTPYKTYD). -
http://georoc.mpch-mainz.gwdg.de/georoc/Entry.html

Hayunas 6ubnmnoreka Poccuiickoro rocyaapcTBEHHOT0 yHUBEpCUTETa HEPTH U ra3a uMm.
WM. I'yokuna — www.gybkin.ru

Nudopmanmonnsiii pecypc «Munepaibl. ['opabie mopossl. LLmudswr. -
http://petrographica.ru/minerals-list.ntml

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

DnexTpoHHas 6HOIHOTeKa MOCKOBCKOTO rOCY/IapCTBEHHOTO YHHBEPCHTETa SKOHOMHUKH,
cratucTuku 1 uHPpopmartuku (MI'YDICull) — www.ibc.mesi.ru

bubmoreka Cankr-IlerepOyprekoro yauepcutera — Www.unilib.neva.ru
Hayuno-texaunueckas 6uodamnorexa Cudl TY — www.lib.sibstru.kts.ru

Poccutiickas ['ocynapcrBenHas Oubanorexa — WWW.ISl.ru

[ocymapcTBeHHast MyOJIMYHAs HAYIHO-TEXHUUECKas Onbinoreka — WWw.gpntb.ru

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

. Bcepoccuiickas rocymapcTBenHas OnOIHOTEKa HHOCTPAHHOM TuTeparypbl — WWW.libfl.ru
. bubnnorexa Akagemuun Hayk — WWWw.Sspb.org.ru/ban

. HarnonanbHast 3nekTpoHHas onbauoreka — Www.nel.ru

. bubmorexka BHUMODHI - www.vniioeng.mcn.ru

. Beepoccuiickuii MHCTUTYT HaydHOU MHGOpMaluu no TexunyeckuM Haykam (BUHUTHN) —

www.fuji,viniti.msk.su

. Poccuiickast HarimoHanbHas 6ubnmuoreka, r. Cankt-ITerepoypr — www.nlr.ru
.Smorf: crystal models (Busyamsamuss wu 3-D MopenupoBaHHE KPUCTAJUTHUECKUX

MHOTOTPaHHUKOB U 0a3a JaHHBIX 3-D KoMOMHamuii mpocThIX (GOpPM pacmpoCTpaHEHHBIX

MHHEpaoB) - http://smorf.nl
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8. MarepunajibHO-TeXHUYECKOe ol0ecnedeHne JUCHUNINHBI:
[Tonobpanusie o pazaenam TECTOBBIE 3aaHusl. CucremaTnueckue

KpUCTANIOMOP(OIOTHYECKHE KOJUICKIMH U Pa3laTOYHbIE KOJUJICKIMM MOJAETEeH HIeabHBIX
kpuctamioB. OOpa3ibl MOHO- M TOJIHMKPUCTAIUIOB, BBIPOCIIMX B MPHPOJIHBIX YCIOBUAX (Y4eOHBIN
TeOJIOTHYECKUH My3el (haKkyapTera)

9. O0pa3oBaTe/ibHbIE TEXHOJIOTHH:

3aHATUS B MHTEPAKTUBHOW (Qopme cocTaBistoT 38 yacos, T.e. He MeHee 30 % ot obmiero
KOJIMYECTBA ayJUTOPHBIX 3aHATHI 0003HaueHHBIX B DI'OC BIIO.

[Iporpamma nucrumuiunsl «Kpucramnorpadusy» npeaycMaTpuBaeT JIEKIIMOHHOE U3JI0XKEHHUE
OCHOBHBIX TEOPETUYECKHX IOJIOXKEHUH, J1a00paTOpHbIE ayAUTOPHBIC 3aHATUS MO MOATPYIIaM, a
TaKXKE CaMOCTOSITEIIbHBIC 3aHATHS CTYACHTOB C MOJCISIMH KPHCTAUIOB M IPOCTPAHCTBEHHBIX
KPUCTAUTHIECKAX PEIIETOK C MPHUBICYCHUEM KOJUICKIIMOHHOTO MaTepuaja W3 OKCIIO3UIHNA
yueOHOTr0 re0JIOTHYECKOro My3es (hakyIbTeTa.

10. Ouenounsie cpeacrBa (0OC):

10.1. OneHo4Hble cpeacTBa 1 BXOASIIIEr0 KOHTPOJIA
1.Kakue arperatHsle cocTosiHuSA BellecTsa Bel 3Haere?
2.IlosicHuTE MOHATHUS «OIMKHUHN TOPSAA0K», «IaJbHUN NOPSAI0K» B OPraHU3ally BelecTBa?
3.Kaxoii mops 10K B3aMMHOT'O PacIOJIOKEHUS YaCTULL CYLIECTBYET B ra3ax?
4.Kakoll nopsA0K B3aUMHOI'O PACTIONOKEHHS YACTHI] CYILIECTBYET B KUIKOCTSIX?
5.Kakoil mopsaoK B3aMMHOIO PACIOJIOXKEHUS YacTHIl CYLIECTBYET B TBEpPAOM aMOp(hHOM
BEIllEeCTBE?
6.Yto o01miero B opraHu3aliy BEIIECTBA MEXKAY KUAKOCTAMU U aMOP(QHBIMU TelaMu?
7.B uem 3akitoyaeTcsi MaKCUMallbHAsl YHOPSAAOYEHHOCTh B3aMMHOIO PACIIONIOKEHHS YacTHI] B
Kpucrtaminax?
8.UTo nmoHnMMaercs 1oj TEPMUHOM «KpPUCTAITNYECKas perieTka?
9.HazoBuTe 351€MEHTBI CTPOEHUS KPUCTAJUIMUECKOM PEIIETKH?.
10.YTo Takoe «peTUKyJspHasl IIIOTHOCTH IUNIOCKON CETKH KPUCTANINYECKON perieTku?
11. [lepeuncaure ocoOble CBOMCTBA KPUCTAIIOB, OTIIMYAIOIIUE UX OT aMOP(HBIX Ten?
12.ITosicaute Te3uc: «Kpucranasl 0oAHOPOAHBI, HO aHU30TPOITHBI» 7
13.YT0 Takoe «aHU30TPONUA» U B UYEM OHA MPOSIBIIAETCS B KpUCTaIax?
14.Yto cnenyer moHUMATh MOJ «OJJHOPOJIHOCTbIO BHYTPEHHETO CTPOEHUS» B KpUCTaJLIax?
15.Kak cBs3aHa OrpaHka KpUCTaJUIOB C aHU30TPONUEN UX CBOMCTB?
10.2. OueHovHbIe CpeaCTBA TEKYIIEr0 KOHTPOJIS
Tembl pedepaTos:
CkaJsipHble U BEKTOPHbIE CBOMCTBA KPUCTAJLIOB.
DKCIIEpUMEHTAIIBHBIE CBUJIETENBCTBA CYIIECTBOBAHUS KPUCTAJUIMUECKON PEMIETKH
Kpucrannorenesnc — BOSHUKHOBEHHE, POCT U pa3pylIEeHUE KPUCTAIIIIOB.
CoBpeMeHHbIE METO/IbI BhIpAIIMBAHUSI KPUCTAJIOB.
Cummerpust pU3HMUECKUX CBOUCTB KpUCTAILIA.
PeanbHble U HeanbHble KPUCTAIUIBI.
Kpucrannorpadus aparoneHHbIX KaMHEH.
VYcTaHOBKa KPUCTAUIOB IO KPUCTAIIOTPAQUUECKUM OCSIM JUIsl pa3IUYHBIX BUJIOB CHHTOHHM.
Crepeorpadudeckas IpoeKIUs KPUCTAIIIOB.
['momocrepeorpaduyeckas mpoekuus u cetka Bymnboda.
[IpuHUUII ITIOTHENIIEN YIIAKOBKY JJIs1 KPUCTAILIOB.
[TpocThie (hopMbI KPUCTAILIOB.
Buasl cuMMeTpuu TPUKIMHHOM U MOHOKJIMHHOM CUHTOHUU. [IpuMepsl MUHEpaoB.

LCoNoOR~RWDNE
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14. Bunasl cummerpun pomOnudeckoit cuaronuu. [Ipumepbr MuHepanos.

15. Kpucramnorpadgudeckne mpoeKIuu.

16. Buasl cuMMeTpuu TpUrOHaIbHOW CUHIOHUU. IIpriMepbl MUHEpAIIOB.

17. Buael cumMmmeTpun TeTparoHanbHOM cuHroHuu. [lpuMepsl MUHEpPasoB.

18. Buael cuMMeTpun rekcaroHanbHONM CHHTOHUH. [Iprumepsl MuHEpanos.

19. Buael cummerpun kyonueckoi cuHroHuu. [Ipumepsl MuHepaios.

20. Nupnexcel rpanu. CUMBOJI IpaHu.

21. [TomHOrpaHHbIe (TOJO3APUYECKHAE) W HEMOJIHOTPAHHBIC KpHCTALIOrpaduyecKue
dopmbl

22. [IpupoaHas orpanka KpUCTaJLIOB.

23. Pemérku bpass.

24, OcHOBHBIE YEPTHI CTPOCHUS CHUIIMKATOB.

25. Knaccugukamus cCUInKaros.

26. [Tomumopdusm.

27. Nzomopduzm.

28. Paguychl XUMHUYECKUX 3JIEMEHTOB B KpHUCTAJUIaX C PA3IUYHBIMU THUIAMH CBSI3U:

HOHHOM, KOBAJICHTHOM, METAIIMYCCKOI.

3agaHus A5 CAaMONOATOTOBKHU CTY/1€HTOB:

~ o O b w NN

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

[TonsiTve 0 KpucTamie U KPUCTAJUIMYECKUX BELIECTBAX.
OCHOBHBIE CBOICTBA KpPUCTAJIIOB.
Poct kpucTamioB u3 ra3oBoi, KUIKON U TBEPAOH (a3bl.
CuMMeTpus KpUCTAJIIIOB, BUJIbI CHMMETPHM, CUHTOHUH, KATETOPUU.
[TpocTpaHcTBEHHAs KPUCTAIIIMYECKAs! PEILIETKA, €€ 3JIEMEHTHI U [IapaMETPhI.
[TonsiTrie 0 MPOCTHIX U KOMOMHALIMOHHBIX (POpMax, IPUHIIUIIBI UX Ha3BaHHUSL.
VYcranoBka kpuctauioB. [IpaBuna BeiOopa ocell U eIMHUYHON IpaHu. VIHIEKChl U CHMBOJIBI
rpaHeit u IpocThIX Gopm.
3aKOH palOHAIbHOCTH OTHOILIEHUI apaMeTpoB 3aKkoH ['arou
[TpaBuiia ycTaHOBKH KYOHMUECKHUX M T€TParoHaJIbHBIX KPUCTAIIIIOB.
[TpaBuiia ycTaHOBKM TPUTOHAJIBHBIX M N€KCArOHAJIbHBIX KPUCTAJIIOB.
[TpaBuiia ycTaHOBKH KPUCTAJIJIOB HU3IIEH KaTErOPHH.
3aK0OH TOCTOSIHCTBA YTJIOB.
THUIBI IOTHENIINX LAPOBBIX YIIAKOBOK.
[TpocTpaHcTBEHHAs KpUCTAIIIMYECKAs PEIIETKA, €€ 3JIEMEHTHI U ITapaMeTphI.
OcHOBHBIE TUIIBI KPUCTAUIMUECKUX PELIETOK U TUIIBI pelIeTOK bpase.
N3omopdu3m, Tumel n3oMopdusma 1o CTeneHn COBEPUICHCTBA U XapaKTepy 3aMeleHUS.
[Tonmumopdu3M 1 NOAUTUIIU3ZM.

10.3. Oneno4Hble cpeacTBa I NPOMEKYTOYHOM aTTecTanuu (B popme 3a4era)

agbrwbnE
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10.
11.
12.

K kakoMmy BeKy OTHOCST CTaHOBJIEHHE KpUCTaIIorpaguu Kak HayKu?

Uro sBAsieTcs MpeAMETOM U3ydeHus Kpuctajuiorpaduun?

Jlaiite onpeneneHne KpUCTAIUIMYECKOU CTPYKTYpeE.

CnenctBueM 4ero siBisieTcs BHeUIH:s ¢popMa KpucTaia?

Kak Ha3bIBalOT KpucTa/libl, UMeromue pasmepsl nopaaka 0,001-10 MxM, cuenieHHble Ipyr
C APYTOM MEKMOJIEKYJISIPHBIMU CUTIaMU?

Kak Ha3pIBaeTCsi COBOKYITHOCTB TpaHel, pEdep, BEpLINH KpUcTasia?

Kaxk HaspIiBaeTcst yaeHue o BHEIIHEH popMe KpUCTaIOB?

K kaxomy BeIBOAy npuién natckuid yuénslii H.CTeHOH, N3y4nB KpHUCTalIbl KBapua?

Kakoli MeToa MCHOib30BaIM U UCHOIB3YIOT JUIsl IOJydyeHus: nHpopmanuu o MopQoaoruu
KpHUCTAJIJIOB?

Kaxkne rpanu Ha3pIBatOT COOTBETCTBEHHBIMU ?

Ha3zoBute aBe Hanbosiee BaKHbIE XapaKTEPUCTUKU BHEIIHEH (pOPMbI KPUCTAILIOB.

MoryT 11 KpuUcTaibl OAHOIO U TOrO e MUHEpasla UMETh pa3HbIi 00IHK?



13.

14.
15.

16.

17.
18.

19.

20.

21.

22.

23.
24.
25.
26.

217.
28.
29.
30.

31.

32.

33.

34.
35.
36.
37.

38.
39.
40.
41.

Jlo Kakoil CTenmeHM TOYHOCTH BBIJCPKUBACTCS TIOCTOSHCTBO VYIJOB JUIsl JaHHOTO
KPUCTAJJIMYECKOTO BEIIECTBA MTPH CTA0MIbHBIX TEPMOAMHAMUUECKUX YCIOBUSIX?

Kaxkoro 3HaueHue 3aKoHa MOCTOSIHCTBA YIJIOB?

B uém 3akiouaeTcsi «eCTECTBEHHBIH OTOOP» MPOMCXOASIIUN B IMPOLIECCE POCTa TpaHei
KpucTayia?

M3 kakoro 3akoHa BBITEKAET CYIIECTBOBAHUE TPEXMEPHOU NEPUOJNYHON KPUCTATUIMYECKOU
pemérku?

Uro u3 cels mpeacTaBisieT eqUHUYHAS IPaHb?

Cornacuel i1 BBl ¢ yTBepkJeHHEM, YTO pa3Hbie (U3HUECKUE M XUMHYECKHE CBOWCTBA
MOTYT Ha0JII0/1aThCs y KPUCTAIIOB OJJUHAKOBOro cocTtaBa? [louemy?

Kak Bauser Ha MOCTOSHCTBO YIJIOB JAHHOTO MHMHEPAIbHOTO BHJA OTKJIOHEHHUE OT
CTEXHOMETpUH?

MoOXHO JIU OTJAMYHUTH pPa3HblE KPUCTAUIMYECKHE BEIIECTBA IO yrjaM MEXIy TpaHsSIMH,
00pa3yeMbIX UMH MHOTOTPaHHUKOB?

Kakue ObicTpopacTyIiue WM MEICHHOPACTYIIUE TpaHu (HOPMHUPYIOT B KOHEYHOM HTOTE
BHEIIHUMA OOJIUK KpUcTayia?

Memnsitoress 11 QU3NYECKUE M XUMHUYECKHE CBOWCTBA KpPUCTAIIA NMPU H3MEHEHUH €Tro
cocraBa?

B xakoM HampaBiieHUH pa3BUBAIOTCS MPU POCTE KPUCTAIUIA BAXKHEHIIINE TraOUTyCHbIE TpaHu?
Yto MeHseTCs PpU U3MEHEHUU CTPYKTYpPhI KpUcTaia?

Kakue BenmnauHbI B KpUCTAIUIOrpaduy HA3BIBAIOT SIMHHYHBIMH MTapaMeTpamMu?

Kakoili u3 mpuBEeNEHHBIX HIKE OKCHAOB OYAET CaMbIlM YCTOWYHMBBIM, €CIM JHEPrHH
KPUCTAJUIMYECKOW PEIETKN COCTABIISIOT:

1. MgO 3938 kJIx/Moib
2. CaO 3566 xJIx/Moib
3. SrO 3369 x/I»/MoI1b
4. BaO 3202 xJIx/MoJb

Kakoli KaTHOH B 3TUX OKCUJAX CaMblii MaJICHbKUH 110 pasmepy?
Uro Takoe CUHTOHUsA?
Yro takoe popmyna cummerpun kpuctaia? Ilo kakuM npaBuiam e€ cocTaBiIsIOT?
ENMHCTBEHHBIM 3JE€MEHTOM CHMMETPUHM ToJyObIX KPHUCTAJUIOB MEHTarujpara cyibdaTa
Menu sBisieTcs LeHTp uHBepcuH. K kakoi kpucramiorpaduyeckoi cucteMe M K Kakou
KaTeropuy OHU MpUHaIexar?
Kpucrannsl caxapo3bl MMEIOT OChb 2-TO IMOpsiiKa B KAayeCTBE E€IMHCTBEHHOI'O DJIEMEHTa
cummeTtpuu. K kakoit kpucramiorpaduyeckoil cucteMe OHU IPUHAIEkKAT?
[Tpu BHemIHEM M3yuyeHHHM OOHApPYKEHO, YTO KPUCTAJLIbl KAMEHHOM COJM UMEIOT 3 ocH 4-ro
nopsiika, 4 ocu 3-ro MopsiaKa, MecTh Oce 2-TO MOpsIKa, 3 TUIOCKOCTH CUMMETPUH U TIEHTP
uHBepcu. Hamummre ¢opMyny CHMMETpUM s KPUCTAUIOB XJIOpHAA HATpus U
ONpENEIUTe K KAaKOM CHCTEME M K KAKOMY KJAcCy CHUMMETPUHU IPHUHAJIEKAT TaKHe
KpPHUCTAJLIBL.
Kakas u3 npuBeaéHHbIX HUKE GOPMYJI CAMMETPUN PUHAIEKUT KyOUUECKON CHHIOHUU:

1. Le6L27PC

2. 3L23PC

3. 3L44L36P.
ITouemy?
B uém 3akimovaercst OTIMYMe KPUCTATHYECKUX BEIIECTB OT aMOP(HBIX?
Urto Takoe nkocarap?
[To kakMM pU3HAKAM KPUCTAJI OTHOCAT K HU3IIEH, CpeHeN WK BBICIIEH CHHTOHUU ?
CKOJIBKO BCETO CYIIECTBYET THUIIOB JIEMEHTAPHBIX siueek? KTo rmepBbIM U3 nccaeaoBarenen
ux onucain?
Kaxkne cymecTByroT 4 TUITa HEHTPOBKHU JIEMEHTAPHBIX STUEEK?
CKOJIBKO CYIIECTBYET KpHCTAIOrpahuIecKUX BHIOB CHMMETPHH KPUCTAIUIOB?
UYro Takoe mpoctast popma?
Kak BeINIAIUT MOHOR1p?



38. Kakue CYIWECTBYIOT 4 THIIa LUEHTPOBKH SJIEMEHTAPHEIX sYeek?

39. Ckomnbko CYIECTBYET KPHUCTAILIOr padrueckux BH/IOB CHMMETPHH KPHCTAIIOR?

40. Yro Taxoe npocras (hopma?

41. Kak BbIrmsigur MOHO051p?

42. Kak BBIrsaur ITHHAKOH 1?7

43. Kak BeIrmsaut AU OCEeBOIH?

44. CxoubKko mpocThix $opm cymectsyer B Hu3mmx CHHTOHHSIX?

45. Ckombko mpocTeix bopm CYWIECTBYET B CPETHUX CHHIOHHsX?

46. Ckonbko IPOCTHIX hopm CYWECTBYET B KyOHYECKO# CHHIrOHHK?

47. Kakast ocobennocts IPOCTBIX (opM B KyOGHUeCKoi CHHTOHHH?

48. CkombKo Beero mmeercs PA3THYHBIX IPOCTBIX (POPM KpUCTAMIOR?

49. Kakux 2 Buna IpoCTEIX hopM GriBaer?

50. Yro npencrasnsior Co00i rpanu rekcaroHanbHOH MMHPaMH1b1?

51. OxapakTepusyiite oTHOmeHus KOOpZHHATHBIX OCeif M yrios B KpHCTamiax pasam4ubx
CHHIOHHA.

52.Yr0 03HavYa0T CHMBOIE! rpaneii: (100), (111), (1 10)? H3o6pasure nx pacroyioxenue Ha
KOOpPIMHATHBIX OCSX.

53. Yro Takoe [IPOCTPaHCTBEHHAs peréTKa?

54. B uém pa3nuna MEXy INIOTHBEIMH YIIAKOBKAMH T'€KCaroHaubHOM’ U KyOHuYeckoii?

55. Kakux nmycror 6ompme TCTPASNPHYECKHX MM OKTAdIPHYECKHX B KyOH4ecKko# mioTHeiimmeii
yIaxkoBke?

56. aiite onpenenenne TIOHATHIO (IUIOTHOCTH YIIAKOBKHY.

57. Mexny munepanamu MarnesntoM MgCOs u cuneputom FeCO;3 B npupoze umerores BCE

COBEpLIEHCTBY ?

58. Kakoe ycnosue nomxuo BBINOJIHATECS JUIst 06pa3oBaHms HCIPEPBIBHOTO psiNa TBEPIBIX
PacTBOpoB?

59. Okcup Tutana umeer 3 N0JIMMOpdHBIE MOUdHKaIHY — aHaras, 6pykur, pytun. Kak B
cunTaere, OyayT nM OHM OTIHMuaTHCs APYT OT Jpyra IO TeMNepaTypam MiaBieHus
HCIapeHus?

60. ITpuseute TIPUMEPEI H30CTPYKTYPHBIX COeIMHEHHIA,

Paspaborunku:

nouedt A.®. JletaukoBa

Bl TOJIE3HBIX HCKONIAEMBIX
{ Iporpamma paccMOTpCHA Ha 3acelaHiu Kadeap:
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