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1. Ieau 1 3229y JUCHHUILIHHBI

[enpro M3y4eHHs JUCHUILIMHBI SBISETCA OCBOEHUE CTYIAEHTAMH OCHOBHBIX
0COOCHHOCTEM cocTaBa, CTpOeHUs U (U3UIECKUX CBOMCTB, YCIOBUM 0Opa3oBaHus,
W3MEHEHHUS U Pa3pyLICHUs], 3aKOHOMEPHOCTEN pacIpOCTPAHEHHUs B 36MHOM KOpe, a
TaK)K€ MPAKTUUYECKOT0 NPUMEHEHHUS MPUPOAHBIX XUMHUYECKUX COCIMHEHHH -
MUHEPAJIOB U UX arperaToB, CJaraloluX KpyIHbIE F€0JIOrMUYEeCKUE Tela, - TOPHbIE
OPOJBI.

B kypce «Kpucrammorpadust 1 MmuHepanorus» oOBEIUHEHBI 1BA pas3fena
«Kpucramnorpadus» n «Munepanorus». U3yuenne kpucramiorpaduu mo3Bosser
no3HaTh (yHIAMEHTAIbHBIE 3aKOHBI BHYTPEHHETO CTPOCHHS W BHEIIHEH (DOPMBI,
XMMHUYECKOIO COCTaBa KPUCTAIJIOB W YCIOBUM UX oOpa3zoBaHus. M3ydenue
MUHEPAJIOTHH, TTO3BOJISIET IPHUOOPECTH 3HAHMS O KJlaccaxX M TpyNmax MUHEPaJoB,
uX (U3MYECKMX UM XMUMHUYECKHX CBOICTBaX, Ipoleccax MUHEpalooO0pa3oBaHMUS,
3aKOHOMEpPHOCTSIX paclpoCTpaHeHUsi B 3€EMHOM Kope, a Takke 00 Hux
MPaKTUYECKOM TPUMEHEHUH.

3ajavyaMu Kypca sIBIIsIeTCS OBJIaJeHUE OOUMMU METOAAMH U3yUYEeHHS TOPHBIX
OPOJ U MUHEPAJIOB.

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuuninHa oTHOCHUTCS K 0a30Boi yacTu mpodeccruoHanbHoro nukia. Ipu
uzydeHun kypca «Kpucramiorpagpus u MHHEpAJIOTHUsD CTYIEHT JOJDKEH
UCIIOJIb30BaTh CBEJIEHUS OOIIEHAYYHBIX JUCHMIUIMH: (pusmka ((usnka TBEPAOTrO
T€Na, CTPOEHHE aTOMOB M MOJIEKYJ, BOJIHOBAas OITHKA), XUMHS (XUMHUYECKHE
CBOICTBa 3JIEMEHTOB, THUIIBI XMMHUYECKUX CBS3€H, OCHOBBI (PU3MUECKON XUMHM),
«HpopMaIIMOHHBIE TEXHOJIOTMH B TeoJIoTun», «VHKeHepHO-Teonornyeckas
rpadpuka» u «Mcropuueckast reosorus». B cBorwo odepenp, kpucramuiorpadus u
MUHEpAJOrusl SBJISIETCS HAay4dHOW ©0a30il Uil LEIoro psaa TIeoJOTHYECKHX
muctmmuinH - «[lerporpadus u nuronorus», «['€OTEKTOHMKA W TEOAMHAMMKAY
«I'eomopdomnorusi u yerBepTUUHas reoyorus», «HedrerazoHocHsie MpoBHHINU
Poccun um 3apyOexHbix ctpan», «l'eomormss u HedrerazoHocHOCTH YPy,
«ITonesnple uckomaemsle YP», «l'eonornueckas MHTEpIPETALNs JaHHBIX I10JEBOU
U IpOoMBICTIOBOM reodusukn», «[lomzemuas rugpomexanuka», «OCHOBBI YUSHHS O
IIOJIE3HBIX UCKOITAEMBIX).

3. TpeOoBaHusA K pe3yabTATy OCBOCHMS AU CIUTIIIUHBI

[Iportecc w3ydyeHHWs] AWCHMIUIMHBI  HampaBieH Ha  (OPMHUPOBAHUE
CJIETYFOIINX KOMIIETCHIINH:

- CIOCOOHOCTH K caMoopranu3aiuu u camooopasopanuto (OK-7);

- TOTOBHOCTH MPOBOJUTH CAMOCTOSITEIILHO WJIM B COCTaBE TPYIIIBI HAYYHBIH

IIOUCK, peaHI/ISYH CIICIHMAJIbHBIC CpeI[CTBa U METOAbI HOJ'Iy‘—IeHI/Iﬂ HOBOI'O 3HAHMU
(OTIK-6);



- CIOCOOHOCTH TUIAHUPOBATH M BHITIOJHATH aHATUTHIECKNE, UIMUTAITNOHHBIC
U DKCIEPUMEHTAIbHBIC HWCCIACAOBAHUSA, KPHTHYECKH OIICHWBATh PE3yJIbTaThl
uccnenoBanuil u nenatb BeiBobI ([1K-14);

B pe3yabTarte 0CcBOeHHS IUCHUILIMHBI CTYAEHT J10JI2KeH

3HATh:

- 3aKOHBI OpraHW3allMd MaTEpPUH HA MEra, MaKpO M MHUKPO-YPOBHSIX
(;utocdepa, TOpPHBIC MOPOJLI, MHUHEPAbI, KPUCTALINYECKUE CTPYKTYPhI) W HX
MIPOSIBJICHMSI; OOIIETEOPETUYECKUE MPECTABICHUS 0 MUHEPAJIaX, UX XUMHUUYECKUX
U (U3NYECKUX CBOMCTBaxX, MOP(QOJIOTHU arperaroB; OCHOBBI KilacCHU(pHUKAIIUU
MUHEPAJIOB;

BJIA/I€Th:

- COBPEMCHHBIMH METOAMKAMH HM3yYCHHUS XHMHUYECKOTO  COCTaBa,
KPUCTAJUIMUYECKOW CTPYKTYphl; METOJAMH JHAarHOCTHPOBAHHUS MHHEPAJIOB B
TIOJICBBIX YCIIOBUSX;

yMeTh:

- pa3au4aTh OCHOBHBIC THUIIBI MOPO000PA3YIONINX MHUHEPAJIOB; MPUMEHSThH
METO/Ibl BU3YaJIbHOW TUArHOCTUKU MHUHEPAJIOB M aHAIM3UPOBATH MUHEpAIbHBIC

accolranuu.
(OK-7, OTIK-6, TTK-14).

4. O0beM IMCUUILIMHBI M BBl Y4eOHOU padoThI

Tabmuma 1
Bcero
Buj yueOHOi padoThbl HacoB/ 3a4. el.
101010 3@0
(03D0)
4 cemectp | 4 cemectp
KonTakTHas paGora (Bcero) 68/1,89 22/0,61
B Tom uncre:
Jlexiun 34/0,94 12/0,33
JlabopaTopHbie 3aHATHS 34/0,94 10/0,2
CamocTosiTesibHasi padoTa (Bcero) 76/2,11 122/3,39
B Tom uncre:
Pedepatsr 20/0,55
TeMbl 1711 CaMOCTOSATEIILHOTO U3YUYEHHUS 30/0,83 116/3,22
U (unu) opyeue 6udvl camocmosimenvHoll pabomol.
[TonroroBka K 1a00PATOPHBIM 3aHSITUSIM 20/0,55




IToaroroBka K 2K3aMeHy 6/0,16 6/0,16
Buja oTtueTtHocTH IK3aMeH IK3aMeH
OBWast TPY10EMKOCTD BCEI'O B yacax 144 144
BCET'O B 3a4.
JTUCIUILTHHBI 4 4
eIMHUIAX
5. Coaep:xanue TUCHUIINHBI
5.1. Pa3gesbl (MCHUNJIMHBI M BU/bI 3AHATHI
TabOmuma 2
Yacel
No HaumenoBanue Yacel Yacel | mpakTuye
11; pasjaeiia JIEKIIMOH | J1adopaTo CKHUX Bcero
. AUCIHUNJIMHBI 110 HBIX PHBIX (cemunap | yacoB
ceMecTpam 3aHATUU | 3aHATHI CKHX)
3aHATHH
1 cemect
[TonsiTue o Kpucrasie
1. | ¥ KpUCTAUIMYECKOM 2 2
BEILIECTBE
5. ['eomerpuueckas 4 10
KpucTayiorpadus 14
OCHOBHBIE 3aKOHBI
3. | reOMETPUYECKOU 4 4
Kpuctajorpadum
4 OCHOBBI 4
" | KpUCTAITIOXUMUH 4
OCHOBHBIE TTOHSTHUSA
5. | busuveckoit 4 4
KpUcTayiorpaduu
6 OO0mue cBeneHus o ) 12
" | MuHepanax. 10
7 | I'ene3nc MuHepanoB 4 4
MeTtoan!
8 | uccnenoBanus 4 4 8
MUHEPAJIOB
9 Knaccuduxarus 4 12
MUHEPAJIOB 8




5.2. JleknoOHHBIE 3AaHATHSA

Tabmuma 3
Ne HaumenoBanue
n/ pasjaesia Conep:xanue pasaena
1| AMCUMILIMHBI
Kpucmannozpagus
OCHOBHOE MOHATHE O KPUCTAJUIMYECKOM BEILIECTBE U UX
OcCHOBHOE MOHSTHE
o KDHCTAILIE 1 pacnpocTpaHeHHOCT B npupozae. Kpucrammmueckas
1 P pemeTtka. AmopdHoe BemecTBo. OCHOBHBIE CBOMCTBA
KPUCTAILUTNYECKOM
KpUCTAJTMYECKUX BemecTB. (OO0pa3oBaHHEe U POCT
BEILIECTBE
KpHCTAJUIOB.
DNeMEHThl CUMMETPUH, UX OINpPEJEICHUE B KpHUCTaJIax.
Cunronnn kpuctawioB. IloHsiTue O MPOCTHIX U
['eomerpuueckas
2 KOMOMHUPOBaHHBIX (hopMax (OTKPBITHIX M 3aKPBITHIX,
KpucTayorpadus
[JIaBHBIX M Mpou3BOAHBIX). Kpucramiorpaduueckue
CHUMBOJIbI (CUMBOJIBI TPaHel u pedep).
3aKOH TIOCTOSIHCTBA TPAHHBIX YIJOB, TOHHOMETPHI.
OcHOBHBIE 3aKOHBI
. | IlpaBuna yCTaHOBKM KpHUCTAJJIOB. 3aKOHOMEPHBIE
3 r€OMETPUYECKON N
CPOCTKH Y ABOWHWKK KpucTawioB. CreHorpaduyeckue
KpucTaorpaduu
MPOEKINH, ceTKa Bymnbda.
®dusnyeckrue CBOMCTBa  KpuCTawioB.  OnTuyeckue
OCHOBHBIE TOHATHS . .
. CBOMCTBA  KPHUCTAJUIOB.  DJEKTPUYECKHE  CBOMCTBA
4 buznyeckon
KPUCTAILIOB. Meroauka KpPUCTaJUIOONTHYECKOTO
Kpuctaymorpaduu
MCCIIEIOBAHMSL.
CBs3p XMMHUYECKOTO COCTAaBa U CTPYKTYPhl KPUCTAILJIOB.
5 OcHOBBI [IpyHIMD UTOTHEWIIEH YIAaKOBKM YaCTHUIl B KPUCTAJUIAX.
kpuctautoxumun | KoopauHaumoHHele  4nMcia W KOOPAMHALMOHHBIE
MHOTOTrpaHHUKH. M3oMopdu3M u noumoppusm.
Mumnepanozusn
[londaTe 0 MHMHEpaJlax M HX PACHPOCTPAHEHHOCTH B
OO1ue cBeeHus 0 P Pactpoctp
6 MIHEDATAX npupoae. Mopdosorusi MUHEpPaIoB M UX (PU3NUYECKHE
P ' CBOMCTBA. XUMHUECKUN COCTaB M (hOPMYJIbI MUHEPAJIOB.
OcHOBHBIE bakTopsl U TJIABHEUIINE 30HBI
MUHEPAT000pa30BaHUS.
7 | I'ene3uc MuHepanoB | DHIOT€HHbIE IIPOLIECCHI MHUHEPaIo00pa30BaHusl.
DK30reHHbIE IIPOLIECCHI MUHEPaI000pa30BaHusl.
MeTamopdudeckue npoieccbl MUHEpaIoo0pa3oBaHMsl.
Memoowl BusyanpHbii METOL V3YUYECHHUS MUHEPAJIOB.
8 uccneoo8anus JlaGopaTopHble METO/bl M3YUYEHUs MUHEPaToB. MeToabl

MUHEPAIIOB

JACTAJIBbHBIX Ha60paT0pHBIX HCCHCHOB&HHﬁ.




Kimacc camopoanbsix amementoB. Kiacc cynbgpumaos.
Knacc ramommueix coemnuueHuii. Kiacc OKHCIOB U

Knaccugpurayun ruznpookucioB. Kiacc xap6onatoB. Kiace cynbdaros.
MUHEpanos
Knacc BoawsdpamaroB, ¢ocharop u OoparoB. Kiacc
CHJIMKATOB.
5.3. JIaGopaTOpHBIii NPAKTHKYM
Tabmuna 4
e HaumenoBanue
u/n pasznena HauMeHoBaHue J1a0DOpPaTOPHBIX padoT
AUCIHUNIMHBI
1 ['eomerpuueckas | OmnpeneneHue 3JIEMEHTOB CHMMETPUM B KpUCTalIax.
kpuctasiorpadus | Ilpocteie 1 KOMOMHUPOBAHHBIE OPMBI KPUCTAIITIOB.
5 OOmue cenenus | OnpeneneHue  (PU3MYECKMX  CBOWCTB ~ MUHEPAJIOB.
o MuHepasax. | M3yueHue Mop(os1ornuecKux nposiBICHUH MUHEPAJIOB.
MeTtoabl BusyanbHbii METOJ W3y4YEHUS MHUHEPAJIOB.
3 uccienoBanust | JJabopatopHble MeTOABI M3yyeHUs MUHEpaAIoB (Ha Oasze
MHHEPAJIOB mukpockona [TOJIAM C-111).
4 Knaccudukanus | OnpeneneHue kjacca MUHEpaja MO XUMHYECKUM H
MUHEPAJIOB (bU3MYECKUM TaHHBIM.
5.4. npakTHYecKue 3aHATHS (CEMUHAPDI)
Tabnuma 5
e HaumenoBanue
/i pasjiena HaumeHnoBanue pasiena
JAUCHHUILINHBI

[IpakTHueckue 3aHATHSI COTJIACHO y4eOHOMY IIaHY HE MPEyCMOTPEHbI

6. CamocTosiTe/IbHAsI pad0Ta CTYICHTOB 0 AUCHUIIMHE

6.1. BOIpoCHI ISl CAMOCTOSITEJILHOTO U3yYEeHUSI

1. 3akoHBI

IIIOCKOTPAaHHOCTHU u

npsAMOpeOepHOCTH,  CUMMETPUH,

MOCTOSIHCTBA YIJIOB, PAlIMOHAIIBHOCTH OTHOUIEHUI TapaMeTPOB, MOSICOB.

2. CuMBOJIBI TPAHEN U UX ONPENECITICHUE.

3. IlapameTpsl 1 UHIEKCHI.

4. Crepeorpadguyeckre NpPOCKIMU U HEOOXOAUMOCTh UX MPUMEHEHUS MPU
W3YYECHHU KPUCTAIIIOB.

5. Omnpenenenue

KOMIIEHCAIIHH.
6. PoOCT MJIOCKMMHU CJIOSIMU U CIUPATIbHBIM POCT Ha AUCIOKAITUSAX.

ONTUYECKOW OPUEHTUPOBKU KPHUCTAILJIOB, TpaBuja




7. 30HAJBHOCTh U CEKTOPHAIBHOCTH KPUCTAJIIOB.
N3menenust opmbl B 3aBUCUMOCTH OT CKOPOCTH POCTa rpaHei.
9. CocrosiHue paccesiHUusI U KOHIEHTPAIUU 3JIEMEHTOB.

*®

6.2. Tembl pedeparon

1. BnusHue cTeneHU NEePEHACBHIIIEHHOCTH CPEABI HA POCT KPUCTAILIOB.

2. OO0pa3oBaHu€ KpPUCTAJUIOB W3 paACIUIaBOB, PAacTBOPOB M Ta3oB U MX
WU3MEHEHHUs B IIPOLIECCE POCTA.

3. BausHHMe MEXaHMYECKUX NPEmsATCTBUH HA POCT  KPUCTAILUIOB,
UaMoMOp(hHBIN 1 KCEHOMOP(HBIN POCT.

4. Poiib peHTT€HOCTPYKTYPHOI'O aHAJIM3a JIJIsl UJIEHTU(UKALIMA MUHEPAJIOB.

5. CBs3p XMMHYECKOIO COCTaBa W CTPYKTYpPbl KPHUCTALIOB. THIbI
DHEPTrETUYECKUX CBA3EU.

6. BiunsHue BHYTpPEHHEH CTPYKTYpbl M COCTaBa KpPHUCTAUIOB Ha HX
(bu3nYecKue CBOICTBRA.

7. PoJib KpUCTAIIIOONITUYECKUX UCCIIEIOBAHUM JIJI1 NU3YYEHUSI MUHEPAJIOB U
TOPHBIX TOPO/I.

8. T'eoxumuueckas kiaccudukamnus sneMeHToB. [loHsATHEe O Murpauuu u
aCcCOLMALINAX JJIEMEHTOB.

9. JlmarHoCcTMYECKOE, TEHETHMYECKOE U IPAKTHYECKOE  3HAYCHUE
(bu3MYeCKUX CBOWCTB MHUHEPAJIOB.

10. OcHOBHBIE re0JIOTUYECKUE IPOLIECChI BITUSIOIIME Ha
MUHEpaI000pa3oBaHHUeE.

11. IIpuHIMOIBI  PEHTIEHOCTPYKTYypHOTrO aHanu3a. Popmyna bperros-
Bynbda.

12. CunukaTsl ¥ aJIOMOCHIMKATBI, WX  CTPYKTYpHO-TEKCTYpHBIE
OCOOEHHOCTH M PAcpOCTPAHEHHOCTh B IIPUPO/JIE.

13. Oxucapl ¥ TUAPOOKHUCIIBI, UX CTPYKTYPHO-TEKCTypHBbIE OCOOEHHOCTU U
pacnpoCTPaHEHHOCTh B IIPUPOJIE.

14. Cynphunsl u cynbdarbl, UX CTPYKTYPHO-TEKCTYpPHbIE OCOOCHHOCTH U
pPacpoCTPaHEHHOCTh B IIPUPOJIE.

15. docdatel u BodabhpaMaThl, UX CTPYKTYPHO-TEKCTYPHBIE OCOOEHHOCTH U
PacpoCTpaHEHHOCTh B IPUPOJIE.

16. Camopo/iHbIE 3JEMEHTHI, UX CTPYKTYpPHO-TEKCTYpHbBIE OCOOEHHOCTH W
pPacpoCTpaHEHHOCTh B IPUPOJIE.

6.3. YueOHO-MeTOAM4IECKOE 00ecTieYeHUsI CAMOCTOSITEIbHON PadoThI
CTY/1€HTOB

a) OCHOBHAs JIMTEpaTypa

1. Kpucramnorpadusi, MHUHEpaJOTHs U TEOJOTHs KaMHECaMOILIBETHOTO
CeIpbsi: YueOHoe mocobue st By3oB / Ilox pea. EpmonoBa B.A. - 3-e uzn.- M.:
['opuas kaura, MI'Y, 2009.-407 c.(OBbC «JIanby)


http://www.studentlibrary.ru/book/ISBN9785986721514.html
http://www.studentlibrary.ru/book/ISBN9785986721514.html
http://www.studentlibrary.ru/book/ISBN9785986721514.html

2. bparuna B.U.Kpucramnorpadus, MEHEpaIoTHs U 000TaIeHNe MOJIe3HbIX
nucKkomnaeMbIX: yueOHoe nmocobue.- Kpacuosipck.: COVY, 2012 -152¢.(OBC «Jlanby)

3. KpacnomekoBa JI.A. ATinac OCHOBHBIX THIIOB MAarMaTH4e€CKHUX MOPOA:
yueoHoe nmocobue.- Tomck.: TITY, 2012.-128c¢. (OBC «Jlanby)

4. SzuxoB E.I'., Tanosckas A.B., XKopusk JI.B. Munepanorust TeXHOT€HHBIX
oOpazoBaHuii: yuyeoHoe mocooue.- Tomck.: TITY , 2011.-160c. (OBC «Jlanby,
«IPRbooks»)

0) 10MOJIHMTEIbHAS JIUTEepaTypa

5. AnanbeB B.II., IloranmoB A.J[.. OCHOBBI Tr€0JOTUH, MHHEPAIOTUU U
nerporpaduu. -M.: 2005.-340c.

6. bymmax A.T'., KpuBouueB B.I'., 3omorapeB A.A. O6uras MuHepanorus. -
M.: Akagemus. 2008. — 420c.

7. berextun A.I'. Kypc munepanorus. 2-e¢ uznanue M.: 2010.-736c¢.

8. EropoB-Tucmenko E.K. Kpucramnorpagus u kpucramioxumus. —M.:
2010. — 588c.

9. Uynpunos E.B., XoxnoB A.®., ®aneeB M.A. OcCHOBBI KpUcTaiorpaduu.
VYueOHuk a1 By30B. - M.: ®usnko-mareMarudeckoi aurepatypsl, 2004. — 500 c.

10. EropoB-Tucmenko  FO.K.  Kpucramnorpadus.  PykoBomctBo  k
MPaKTUYECKUM 3aHATUSAM. ¥Y4eb. mocodue. 2010. — 384 c.

11. YynpynoB E.B. Kpucramnorpagus. Jlaboparopusiii npaktukym. 2005.-
412c.

12. bartu X., [Ipunr A. Munepanorus nis cryaeHtoB. Mup, 2001. — 429 c.

13. TlomyakroBa T.1., HoBocenos K.JI. ['eomeTpuyeckas kpuctamiorpadus.
- Tomck: U3n. TITY, 1998 - 44 c.

14. adpanosckuit .., Anssaun B.®. KpaTtkuii kypc kpucramiorpadum.
- M.: Bricmag mkona, 1984. - 120 c.

15. lonos I''M., llappanosckuit 1.H. Kpucramnorpadus. - M.: Beicuias
mkoJja, 1972. - 352 c.

I KOHTPOJISI CaMOCTOAATEJbHOM PadoOThI CTYJEHTOB MPEAyCMOTPEH
KOJUIOKBUYM U 3amuTa pedepara, mociie KOTOPOTro TEMBI JUIsl CAMOCTOSITEIIBHOTO
W3YUYEHHUS CUMTAIOTCS] YCBOCHHBIMMU.

7.®0oHABI OLICHOYHBIX CPEICTB

7.1. Bonipocsl k I pyOekHOM aTTecTaUM

1. [ToasiTHE © KPHUCTAJUTMYECKOM BEIIECTBE Kak oOfHa U3 (opMm
CYIIECTBOBAHMSI MATEPUH U UX PACTIPOCTPAHEHHOCTD B MIPUPOJIC.

2. Kpucrainmuyeckas pemierka. AMop(dHoe BeecTso.

3. OcHOBHBIE CBOMCTBA KPUCTANIMYECKUX BEILIECTB.

4. O06pa3oBaHHe U POCT KPUCTAIIIOB.

5. DaeMeHThl CUMMETPHUH, UX OTIpe/IeNieHNe B KpUCTasllax.

6. IlonsiTue 0 CUHTOHUSIX.



7.

[lonsiTve 0 MPOCTHIX M KOMOWMHUPOBAHHBIX (OpPMax, OTKPBITHIX

3aKPbITHIX, I'VIABHBIX U IIPONU3BOAHBIX.

8.
9.

3aKOH ITOCTOSHCTBA TPAHHBIX YIJI0B, CHMBOJIBI U UHJEKCHI TPAHEN.
[IpaBuia ycTaHOBKM KPUCTAJLIOB, ceTKa Byinbda.

10. CBsi3p XUMHYECKOTO COCTABA U CTPYKTYPbI KPUCTAILIIOB.

11. IlpyHUMO MUIOTHEWIIIEW YTAKOBKM aTOMOB M HOHOB.

12. KoopayuHaMOHHBIE YMCIIA Y TUIIBI JHEPTETUYECKUX CBSI3EH.
13. i3omMopdu3M u NoIuMOphU3M.

14. ®usnyeckue CBOMCTBA KPHUCTAIIOB.

15. Ontuyeckue cBOMCTBAa KPUCTAIIIOB.

16. MeToauka KpUCTaIIOONTHYECKOTO UCCIIEA0BAHMS.

17. DnekTpuyeckue CBONCTBA KPUCTAJUIOB.

OO6pa3zen HANBUTYaTbHBIX aTTECTAIMOHHBIX BOITPOCOB

®. U. O, rpynna
I arrecTanus
Bapmuanr 1

1. DneMeHThl CHMMETPHH, UX OIIPEJEICHNUE B KpUCTAIIIAX.
2. Meroanka KpUCTaqIOONTHYECKOTO UCCIIEI0BaHUS.

O N kK~ W
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7.2. Bonpocsl K Il pyOexHoi aTTecTanumn

. [TonsiTe 0 MUHEpaNax U UX PaCIPOCTPAHEHHOCTH B MIPUPOIE.

. Mopdonorust MuHepanoB 1 UX GU3NYECKUE CBOWCTBA.

. XUMHYECKHI cOCTaB U (HOPMYJIIbI MUHEPAJIOB.

. OcHOBHbIE (DaKTOPHI U TJIABHEHIIIHE 30HBI MUHEPATI000pa30BaHUsI.
. DHJIOTEHHBIE MTPOIIECCHl MUHEPAT000pa30BaHUsI.

. DK30TeHHBIE MTPOIIECCH MUHEPATIO00Pa30BaHMS.

. Metamopduyeckue nporecchl MUHEPAIIO00pa30BaHMUS.

. BusyanpHbIl METO U3YYECHUS MUHEPAJIOB.

. JJabopatopHbIe METO/IBI H3yUEHHUSI MUHEPATIOB.

. MeToapl AeTAIbHBIX TAOOPATOPHBIX HCCIICOBAHUH.
. Kimacc camopoTHBIX 371EMEHTOB.

. Knacc cynbduaos.

. Kimacc ramouiHpIX COEIMHEHUN.

. Kitacc okucnoB 1 ruipOOKHCIIOB.

. Kinacc kap6onatos.

. Knmacc cynbdatos.

. Knmacc Bonbdpamatos, pocharoB u 6opatos.

. Kimacc cunukaros.




OO6pa3zen HHAMBUIYATbHBIX aTTECTAIMOHHBIX BOIIPOCOB

®. . O, rpynna
II arrecranmst
Bapuanrt 1

1. Meroas! neTanbHBIX J1a00PATOPHBIX UCCICAOBAHUH.
2. Mopdonorus MuHEpaaoB U UX GU3NYECKHE CBOUCTBA.

7.3 Tekymmii KOHTPOJIb

1. OnpeneneHne BJIEMEHTOB CUMMETpUM B Kpuctasuax. lIpocteie w
KOMOWHUPOBaHHBIE (POPMBI KPUCTAILIIOB.

2. Onpenenenue (hbU3UYECKUX CBOMCTB MHUHEPAJIOB. N3yuenue
MOP(}OIOrHUECKUX MPOSBICHUI MUHEPAJIOB.

3. BuzyanbHblii MeTOJ UW3y4YeHUs MUHepasoB. JlabopaTopHble METOAbI
u3ydyeHus MuHepanoB (Ha 6a3ze mukpockona [IOJIAM C-111).

4. Onpegenenue Kiacca MUHEpasa M0 XUMUYECKUM U (PU3UYECKUM JaHHBIM.

Oo0pa3zen BapyaHTa K TEKylIeMY KOHTPOJIIO

1. Kaxkas ¢urypa Ha3piBaeTCsi CAMMETPUYHOMN ?
2 [IpuBenuTe MpUMEpPbl CAMMETPUYHBIX (PUTYDP B IPUPOJIE.
3. Kak knaccudunmpyrorcs KpucTamibl o 3JIEMEHTaM CUMMETPUH?

7.4 IlepeyeHb BONPOCOB K IK3aMEHY

1. [lonsiTHE O KpUCTANIMYECKOM BEIIECTBE Kak oAHa u3  (opm
CYILLIECTBOBAHUS MAaTE€PUU U UX PACIIPOCTPAHEHHOCTH B IIPUPOJIE.
2. Kpucrainuyeckas pemerka. AMop(pHOe BEECTBO.
3. OCHOBHBIE CBOMCTBA KPUCTAIUIMYECKUX BEILIECTB.
4. O6pa3zoBaHHE U POCT KPUCTAIIIOB.
5. DNeMEeHTbl CHMMETPHH, UX ONIPEACICHUE B KPUCTAIUIAX.
6. [lonATHE O CUHTOHUSIX.
7. Ilonatue o0 NPOCTHIX U KOMOWHHUPOBAHHBIX (opMax, OTKPHITHIX M
3aKpBITHIX, TJIABHBIX U MPOU3BOIHBIX.
8. 3aKOH MMOCTOSIHCTBA I'PAHHBIX YTJIOB, CHMBOJIBI U UHJIEKCHI TPAHEM.
9. IIpaBuiia ycTaHOBKHM KPUCTAIIOB, ceTka Bymbda.
10. CBA3bp XMMHUYECKOTO COCTAaBA U CTPYKTYPbI KPUCTAJIIOB.
11. IlpyHuMn NIOTHEWIIIEW YTaKOBKM aTOMOB M MOHOB.
12. KoopauHalMOHHBIE YMCTIA Y TUIIBI JHEPTETUYECKUX CBSI3EH.



13. M3omopdusm u norumMopusm.

14. ®uznyeckue CBOMCTBA KPUCTAIIOB.

15. OnTuueckne CBOMCTBA KPUCTAILIIOB.

16. MeToauka KpUCTaLIOONTHYECKOTO UCCIIEAO0BAHMUS.

17. DnekTpuyeckue CBOMCTBA KPUCTAJIIOB.

18. IlonsATHE O MUHEpAJIAX U UX PACHPOCTPAHEHHOCTH B MPUPO/IE.
19. Mopdomnorus MunepanoB 1 ux GU3NUYECKUE CBOICTBA.
20. Xumudeckuit coctaB v (pOpMysIbl MUHEPATIOB.

21. OcHoBHBIE (PaKTOPHI U TJIABHEHUIIINE 30HBI MUHEPATIOO0PA30BaHMUS.
22. DHJIOTEHHBIE TTPOLIECCH MUHEPATIO00Pa30BaHMUS.

23. DK30TeHHbIE MTPOIIECCHl MUHEPATIO00pa30BaHMSI.

24. Meramopdudeckue nporecchl MUHEPAIO00pa30BaHMUS.
25. BusyanbpHblil METOJT U3YUYEHHUSI MUHEPAJIOB.

26. JlabopaTopHbIe METObI U3YyUEHUS MUHEPAJIOB.

277. MeToibl IeTaIbHBIX Ja00paTOPHBIX UCCIICIOBAHUM.
28. Knacc caMOpOAHBIX 3JIEMEHTOB.

29. Knacc cynbdumos.

30. Knacc ranongHeIX COeIMHEHUIA.

31. Knacc OKuCIIOB U THIPOOKUCIIOB.

32. Knacc kapOoHaToB.

33. Knacc cynbdaros.

34. Knacc Bonbdpamatos, pocharoB u 60paTos.

35. Kitacc cunukaros.

O6pasern 3K3aMeHaIIMOHHOTO OmIeTa

MMHHCTEPCTBO OBPA3OBAHMA 1 HAVKI/IUPOCCI/II?'ICKOI?'I CIUDEI[EPAI_II/H/IFPOE}HEHCKI/H\/'I
I'OCYJAPCTBEHHbIM HEOTAHOU TEXHUYECKUU YHUBEPCUTET
uM. akan. M.JJ. MUJUIMOHILIMKOBA

BMJIET Ne 1
Jucnummza: Kpucraaiorpadus v MmuHepaaorus
HNucturyr HedTH M rasa CIIELIMATBHOCTh ceMecTp ___

1. Kpucrammdeckas pemerka. AMopdHOE BEmecTBo.
2. Mopdodomnorust MUHEPAJIOB U UX (PU3NYECKUE CBOHCTBA.
«YTBEPXJIAIO»
« » 20 T

« » 202 r. 3aB. kadenpoit «I1I» A.A. Illaunos

8. Y4ueOHO-MeTOAMUYECKOE M MH(POPMALMOHHOE O0ecIeYeHUe TUCHMILTIMHBI
a) OCHOBHAsI JIMTepaTypa




1. Kpucrannorpadus, MHUHEpPAIOTHUS W TEOJOTHUS KAaMHECAMOIIBETHOIO
ChIpbsi: YueOHoe nocobue g By30B / Tlon pen. Epmonosa B.A. - 3-e uzn.- M.:
['opHas kuura, MI'Y, 2009.-407 ¢.(OBC «JIanby)

2. bparuna B.U. Kpucramnorpadus, MuHepanorusi 1 o0oraiieHue mnojae3HbIX
uckomnaeMbIX: yueOHoe nmocobue.- Kpacuosipck.: COVY, 2012 -152¢.(OBC «Jlanby)

3. KpacnomekoBa JI.A. ATiiac OCHOBHBIX THUIIOB MarMaTH4e€CKUX IOPOJ:
yaueoHoe nmocobue.- Tomck.: TITY, 2012.-128c¢. (OBC «Jlanby)

4. SzuxoB E.I'., Tanosckas A.B., JKopnsik JI.B. MuHepanorus TeXHOreHHbIX
oOpazoBanuii: ydeOHoe mocobme.- Tomck.: TITY , 2011.-160c. (OBC «Jlanby,
«IPRbooks»)

0) 1OMOJIHMTEIbHAS JIUTEpPaTypa

5. AnanbeB B.II., IloranoB A.J[.. OCHOBBI T€0JOTMH, MHUHEPATIOTHUU U
nerporpaduu. -M.: 2005.-340c.

6. bynnax A.I'., KpuBoBuueB B.I'., 3onorapeB A.A. O6mas MuHepanorus. -
M.: Axagemus. 2008. — 420c.

7. berextun A.I'. Kypc munepanorus. 2-e nzganue M.: 2010.-736c¢.

8. EropoB-Tucmenko E.K. Kpucrammorpaduss u kpucramioxumusa. — M.:
2010. - 588 c.

9. Uynpunos E.B., XoxnoB A.®., ®aneeB M.A. OcHOBBI kpUcTaIorpaduu.
VYueOHuk a1 By30B. - M.: ®usnko-maremMaruieckoi aurepatypsl, 2004. — 500 c.

10. EropoB-Tucmenko  FHO.K.  Kpucramnorpapusa.  PykoBoactBo  k
MPaKTUYECKUM 3aHATUsAM. ¥Y4eb. mocodue. 2010. — 384 c.

11. YynpynoB E.B. Kpucramnorpadus. Jlabopatopusiii npaktukym. 2005.-
412c.

12. bartu X., [Ipunr A. Munepanorus nis cryaeatoB. Mup, 2001. — 429 c.

13. IonyaxroBa T.U., HoBocenos K.JI. ['eomerpuueckas kpucrtamiorpadus.
- Tomck: U3a. TITY, 1998 - 44 c.

14. adpanosckuit U.N., Anssaun B.®. KpaTkuil kypc kpucramiorpadum.
- M.: Bricmas mkomna, 1984. - 120 c.

15. Tlono I'.M., adpanosckuit U.U. Kpucramnorpadpus. - M.: Beicimas
mkoja, 1972. - 352 c.

B) HHTEPHET pecypchbl

1.geo.web.ru
2.www.geokniga.org
3.bibliofond.ru
9. MaTepuaibHO-TeXHUYECKOe o0ecreyeHne JUCIUILTUHbI
1. Konneknusa MuHEpaioB ¥ TOPOJ
2. Habop xapTOHaXXHBIX KpUCTAIIOTPAPUUECKUX PUTYD
3. CripaBOYHUKH.
4. Muxpockon [TOJIAM C-111
5. lllnuds MuHEpaIoOB U OPOT



http://www.studentlibrary.ru/book/ISBN9785986721514.html
http://www.studentlibrary.ru/book/ISBN9785986721514.html
http://www.studentlibrary.ru/book/ISBN9785986721514.html
http://www.geokniga.org/






