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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

OcHOBHas 1edb MPENnoJaBaHUsl JUCHMIUIMHBI — Jarb CHUCTEMaruyecKue
3HaHUSI MO0 MOPQOJIOTUYECKUM OCOOCHHOCTSM KPUCTAUIMYECKHMX MHOTOTPAaHHUKOB
U WX CHMMETPHM, MPOCIEAUTh B3aUMOCBI3b MEKIY XHUMHUYECKHM COCTaBOM H
CBOWMCTBAaMM  MHUHEPAIOB, HAy4YUTh CTYJEHTOB YBEPEHHO JHArHOCTUPOBATH
TJIaBHEHIIIME MUHEPATbl B COCTaBE TOPHBIX MOPOJ KaKk B J1aDOpAaTOPHBIX, TaKk U B
IIOJIEBBIX YCJOBUSX, @ TAaKXKE Jarb 3HAHUS O MMHEPAIBHOM BELIECTBE BO BCEX
acIeKTax ero MpupoIbl.

1.2 3apauu u3yyeHus JUCUMIIMHBI

B cootBerctBUM ¢ TpebGoBaHusMu, u3noxkeHHbIMH B DPIOC BO, 3amaueii
W3yYeHUs  JUCHUIUIMHBI  sBiseTcs  (popMupoBaHwe  NpodeCCHOHATHHBIX U
po(ecCHOHATEHO-CIICIIMATU3UPOBAHHBIX ~ KOMIIETEHIIUH,  KOTOPBIMH  JIOJDKHBI
o0nanarh CTYAEHTHI ISl YCIICIIHOTO MPUMEHEHHS] MUHEPATOTHYECKOW WHOOpMAaIu
B PCIICHUM 337a4d MPHUKIATHOW T'COJIOTHH, B TIPaKTHKE Oyaylied MpOU3BOICTBEHHOM,
IIPOCKTHOM,  HAy4YHO-UCCIEAOBATEIbCKOM M OPraHU3allMOHHO-YIIPABJICHYECKOU
nesitenbHOCTH. C  1LENpl0 MOCHENOBaTe/IbHOW peaTu3alliy  MOCTABJICHHBIX 3a/1a4
KypCc  JUCUUIUIMHBI  pa3leieH Ha  TPU  CAMOCTOSTENBHBIX, HO  TECHO
B3aMMOCBSI3aHHBIX MEX]Ty CO00M pazzena, peamn3yeMbix B 1-3 ceMecTpax:

Pabnen 1 — Kpucramnorpapus

Pabaen 2 — Munepanorus

Pabaen 3 — I'eHeTnyeckass MUHEPAIOTHSI.

1.3 IlepeueHb NJIaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCHMILJIMHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH Ppe3yJabTAaTaMH  OCBOCHMS
o0pa3oBaTe/IbHOM MPOrpaMMbl

Koa n HanmeHoBaHue MHOUKaTopa 3aI'IJ'IaHVIpOBaHHbIe pe3ynbTtaTtbl o6yquV|s:| no ancuuniunHe
AOOCTUXEHNA KOMneTeHUunn

JAIICK-4.2: ¢ciocoO0HOCTHIO BBINOJIHATH IMATHOCTHKY MHHEPAJI0B, FTOPHBIX NOPOJA U
PYA € UCIIOJIb30BAHMEM COBPEMEHHbIX METO10B MCCJIeJOBAHMUM

JIICK-4.2: ciocoOHOCTBIO 3HaTh METOIbI UCCIIEOBAHUS KPUCTALINYECKOTO
BBITIOJIHATH TUATHOCTUKY BEIIICCTBA;

MUHEPATOB, TOPHBIX TIOPOJT U 0COOEHHOCTH XUMHUYECKOTO COCTaBa MUHEPAJIOB;
PY C UCTIOJIb30BaHUEM COBPEMEHHYIO KJIacCU(UKAIINIO MUHEPATIOB;
COBpPCMCHHBIX METOJ0B AUArHOCTUYCCKHUEC MIPU3HAKU, IIPOUCXOKICHUEC U
UCCIICTIOBAaHUI MPUMEHEHHE MUHEPATOB

YMeTb paccuuThIBaTh (OPMYITBI MUHEPAIOB 110 UX
XUMHUYECKOMY COCTABY;

ONPEAENATH MUHEPAIBI 110 UX JUATHOCTHYECKUM
MIPU3HAKAM

BnaneTs Kuc10poJHBIM METO/IOM IEpecUeTa
XUMHYECKHUX aHATM30B MUHEPAIOB Ha (POPMYIIbI;
HaBBIKAMHU MAaKpPOCKOIMYECKOMN TUarHOCTUKU MUHEPATOB

JIICK-4.4: cioco0HOCTHIO HA OCHOBE COOpaHHBIX (PaKTOB Ae/1aTh BHIBOJBI O
MPOUCXOKICHUM U YCJTOBUAX (DOPMUPOBAHMS MATMATHYECKUX, MeTaMOP(puIecKHuX U
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METACOMATHYIECCKHX I'OPHBIX ITOPOA, BHISABJATDH CBA3H 3THUX MOPOI U MOJE3HBIX

HCKOIIAaeMbIX

JIICK-4.4: ciocoOHOCTRIO Ha
OCHOBE COOpaHHBIX (paKTOB
JIeJIaTh BBIBOJIBI O
TPOMCXOXKICHUU U yCIOBUSIX
dbopMUPOBaHHSI MATMATHYECKUX,
METaMOPPHUUECKUX U
METaCOMATUIECKIX TOPHBIX
TIOPOJI, BBISIBIISATH CBSI3H ATHX
MOPOJT ¥ TIOJIE3HBIX UCKOTIAEMBIX

3HaTh MapareHeTUYeCKUe acCoIallii MUHEPAIOB
SHJIOT€HHOTO M YK30T€HHOTO MPOUCXO0KACHUS

YMeTh BBIAEATH MAPareHETUYECKUE aCCOLMALMH B
MUHEPATbHBIX arperarax;

ONPEAEIATh BO3PACTHBIE B3aMMOOTHOILICHUSI MUHEPAJIOB;
YCTaHaBJIMBATh ITPOUCXOXKICHUE TApareHETHYECKUX
MHHEPATbHBIX aCCOLIUALINI

Bianets HaBbIKaMU OMMCAHUSI MUHEPATHHBIX
acCoIMaInii;

HaBBIKaMH OIPECIICHHS TOCIE0BaTeIbHOCTH
MHHEpaTo00pa3oBaHUs

OIIK-1:

CIIOCOOHOCTBIO PelIaTh CTAHAAPTHBIE 321a4M NPodeCcCHOHAIbLHOM

AesITeJIbHOCTH HA OCHOBe MH(opMannoHHoii 1 Oudimorpadguyeckoi KyaibTypsbl €
NpUMeHeHueM HHPOPMAIHOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOIHH U ¢ y4eTOM
OCHOBHBIX TPeOOBaHMIT HHPOPMALMOHHOM 0e30IACHOCTH

ITK-12: ¢rioco0HOCTHI0 YCTAHABJIUBATH B3aMMOCBA3H MeK1y (PaKTaMH, ABJICHUAMH,
coOBITHSIMM ¥ (pOPMYJIMPOBATH HAYYHbIE 321241 110 UX 0000LLIEHHIO

ITK-12: crtocoGHOCTEIO
YCTaHaBJINBATh B3aHMOCBSI3U
MeXTy (paKTamu, SBICHUSMHU,
COOBITUAMH U (POPMYJIHPOBATH
HAyYHBIE 33]]a9U 110 UX
000011IeHUIO

3HaTh 3JIEMEHTHI CAMMETPUHU U MX B3aUMOICHCTBHS;
BUJIbI CHMMETPHUH, IIPOCTHIC (POPMBI U UX
KIaccuuKanuio;

CTPOCHHME M CBOMCTBA KPUCTALTHIECKOTO BEIICCTBA;

YMeTh onpenensiTb CHMMETPUIO KPUCTAIUIOB U MIPOCTHIE
(hopMBI B KOMOWHAIIUSX;

BBISIBJISITH B3aUMOCBSI3b MEXIY CUMMETpPUEN
KPUCTAUIOB, UX MOP(]OIIOTHEH, CTPYKTYPOii 1
CBOMCTBaMH

Braners MeTOAMKOM pacripeieNieHnst BUJOB CHMMETPHU
Y TIPOCTHIX (JOPM IO CHHTOHHUSM M KaTETOPHSM;
HaBBIKAMHU OIIPEAEITICHUSI CHMMETPUH U BBIACTICHUS
MPOCTHIX (HOPM KPUCTATIIOB

IIK-16: cnioco0HOCTHI0 MOATOTABJIMBATH JJAHHBIE /1JI51 COCTABJIEHUA 0030POB, 0TYETOB

U HAYYHBIX MYOJIHKANMH




[1K-16: cnoco6HOCTHIO
[IOoAroTaBJInBaTb JaHHBIC 1JIA
COCTaBJIEHUs1 0030pOB, OTYETOB
Y Hay9YHBIX IyOIMKaIi

3HaTh NpaBuiia MPOEKTUPOBAHUS KPUCTAIIOB,
0COOEHHOCTH YCTaHOBKU KPUCTAIOB Pa3HbIX CUHTOHUI;
KpUcTauiorpadpuieckue CUMBOJIBI;

¢du3nveckre CBONCTBA MHHEPAIOB,;

YMeTb CTpouTh cTepeorpadpuieckue NpoeKIun
KPHUCTAJUIOB;

yCTaHABIUBAaTh KPUCTAIIbI Pa3HbIX CHHIOHUH B
COOTBETCTBYIOIIUX CHCTEMaX KOOPAMHAT;
BBIYUCIISTH CUMBOJIBI I'paHei

Biianets MeTO1aMM IPOEKTUPOBAHMS KPUCTAIUIOB U
aHAIM3a MHOTOI'PaHHUKOB B Pa3JIMYHBIX CUCTEMAX
KOOP/IMHAT;

HaBbIKAMU OMUCAHUS MOP(OJIOTHH MUHEPATIOB U MX
arperaros;

HaBbIKaMU OMpPE/IeNICHHsI U ONUCAHUS (PU3MUECKUX
CBOMCTB MUHEPAIOB;

1.4 OcobOeHHOCTH peajiM3alUu AMCHUIINHBI

S3BIK peanu3anuy TUCUUILIMHBL Pycckwil.

Jucturuinaa (Moayis) peanusyercst 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

TEMECT
Bcero, =
3aUeTHBIX
B eOHoH pabo
nuz yueOHoit paboThl e | 123

(akam.gac)

KonrakTHas padora ¢ 4,33 (156)

npemnoaaBaTeseM:

3aHSATHUS JICKIIMOHHOTO TUTIA 1,94 (70)

nabopaTopHBIE PabOTHI 2,39 (86)

CamocrosiTesqbHas padora 1,67 (60)

o0yvyarommxcs:

KypCOBOE TIPOSKTHPOBaHKE

(KTT) Her

KypcoBasi pabota (KP) Her

[IpomexyTounas atrecrauusa |1 (36)

(3auéTt) (Ix3aMeH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
n/m Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B Tom B Tom B Tom
Bcero yucne B Bcero yucne B Bcero yucne B Bcero Yyucie B
3nocC anocC 3nocC SUO0C
1. Kpucraworpagus
1. 1 Kpucramiorpadus, ee conepxkaHue, MeCTo Cpein
npyrux Hayk. CoBpeMEHHbIE HAllpaBJICHUS Pa3BUTHS HAYKHU.
AMopduble u kpuctaunueckue tena. [lonstue o
MPOCTPAHCTBEHHOM pereTke Kpuctauia. OCHOBHbBIE
CBOMCTBA KPUCTAUIMYECKOTO BEIIECTBA: AHU30TPOIIHOCTb, 2
OJTHOPOJTHOCTH, CHOCOOHOCTH CaMOOTPAHSTHCH,
MUHHUMaIbHas BHYTPEHHSA SHEPIUs, CTAaTHYHOCTb.
PactipocTpaHeHHOCTH KPUCTATUIMYECKOTO BEIIECTBA B
IpUPOJE.




2. 2 Teomerpuuecas kpuctautorpadus. [Tonsarue
CUMMETPHUU KPUCTALJIOB U CUMMETPUUECKHUE OTICpaIIIH.
DJIEeMEHThl CHMMETPUH. TeopeMbl B3aMMOICHCTBUSA
AJIEMEHTOB CUMMETPUH.

[IpoekTupoBanue KpucTaLIoB. [ HOMOCTepeorpapuieckre
npoekiuu. Cetka Bynbda. [Tonstue o chepuueckux
KOOpAMHATax

[TonsATHE Kareropuu, CAHTOHUHU U X MPU3HAKU. 3aKOH
MOCTOSTHCTBA IpaHHbIX yriioB (CteHo-JlomoHocoBa-Pom» e
Jluns). Pacnpenenenue BUI0B CHMMETPUU IO CHHTOHUSIM U
KaTeropusiM.

3. 3 Buasl cumMmerpun. EnuHndHbIC HallpaBieHUs B
KpUCTALIaX.

[IpencraBnenue o BbIBOJIEC 32 BUJOB CUMMETPHUU IS
KPUCTALJIOB C €IMHUYHBIM HalPaBICHUEM U CUMMETPUYHO-
paBHbIMU HamnpaBieHussMu. CumBonuka [ epmana-MoreHna.

4. 4 TIpocteie hopmbl. [IpeacTaBnenne o BBIBOJIE TPOCTHIX
¢dbopM U pactipeieIeHUH X IO CHHTOHUSIM.
Kpucrammorpadpuueckue cumBotbl. 3akoH [aton — 3aK0H
PalMOHATHLHOCTH COOTHOIIIEHUH MapaMeTPOB (3aKOH HEIBIX
yucen). CumBoIbl rpaneii. [ToHsTHE 0 €MUHUYHBIX OTpe3Kax
u rpadsix. CHMBOJIBI TpaHed M MPOCTHIX (HOpM.

5. 5 KoopauHarHble CHCTEMBI B KpUCTaIOrpaduu.

VY cTaHOBKA KPUCTAIIOB B IPSIMOYTOJIBHOM, KOCOYTOJIBHON U
YeThIPEX0CEeBOM cucTeMe KoopanHar. CUMBOJIBI pedep u
3aKOH nosicoB Beiica.




6. 6 OCHOBBI KpUCTALTOXUMUH. KpucTasTIOXUMHUS KaK
Hayka, ee 3a1auyi. CTpoeHHe KpUCTALIMYECKOTO BEIECTBA,
AQHHUOHBI U KaTUOHBI, TUIBI XUMUYECKOH CBSI3U B MUHEpasax,
OTIpeIeIeHNE CTENICHH KOBAJICHTHOCTH B HOHHO-
KOBAJIEHTHBIX CBs35X. [T1aBHEeINe TUIIBI KPUCTAITHYECKUX
CTPYKTYp U UX CBSI3b C XUMHUYECKUM COCTaBOM BEIIECTB U
KPUCTANIOXUMUYECKUMU OCOOCHHOCTSIMU (BbLACIICHUE
AJIEMEHTApHOW 4YEHKH, TUIIBI perieTok bpass). AToMHBIE 1
HWOHHBIC panuychl. [ImoTHEHIME yrakoBKH aTOMOB (HOHOB).
KoopaunatmoHHble Yncia ¥ KOOPAUHAIIMOHHBIC MTOJIUIAPHI.
Cnoco0ObI M300paKeHUsT CTPYKTYP MUHEPATIOB C TIOMOIIIBIO
[IapPOBBIX, MIAPUKOBBIX MOJIETIEH 1 KOOPIUHAIIMOHHBIX
MHOTrorpanHukoB. [logcueT uncna GopmMyIbHBIX €AUHHULL B
AJIEMEHTAPHOM TYerKe.MOTUBBI CTPYKTYP.

7.7 OcHOBBI TeOpHH 00pa30BaHMS U POCTA KPUCTAILIIOB.
Mopdosiorust pearbHbIX KPUCTALIOB. 3apOKICHIE
KPUCTAJIOB, TOMOT€HHOE U TeTepOreHHoe. MexaHu3Mbl
pOCTa KPUCTAJUIOB: MOJIEKYJISIPHO-KUHETHUECKAas TEOPHS,
TEOpUs1 HECOBEPIIEHHOT'O POCTA KPUCTALIOB. PaKTOPBI,
BIIUSIONINE Ha O0IMK KpUCTALIOB. CKOPOCTH pOCTa TPAHEH.
3akoH bpasr. OcOOEHHOCTH cpeibl KPUCTALTU3AINN: €€
CUMMETpHUS, COCTaB, CTENIEHb HACBILIECHUS, TEMIIEpaTypa.
Konuentparnmonnsie notoku. HepaBHoBecHbIN pocT
KPUCTAJIOB: CKEJIETHBIN, MO3auYHBIN ACHAPUTHBIN POCT.
3aKOHOMEpHBIE CPACTaHUs: ApATUIEIbHBIE CPOCTKH.
JBoitnuku. Dnutakcusi. Mopdosorus uHANBUIOB (00JIHK,
rabuTyc, CKyJbITypa rpaHeil) u arperatoB. 3epHUCTHIE
arperarsbl, Ipy3bl (IETKH), CEKPEIIUU, KOHKPEIIHUH,
niceB1oMop(o3bl, HaTeuHble (OPMBI, KOJUIOUTHBIE,
TOHKOJUCTIEPCHBIC 00pa30BaHMSI.




8. 8 Kpucramuopusuka. 3aBUCUMOCTh (U3HUESCKUX CBOWCTB
OT BHYTPEHHEH CTPYKTYphI BEIIECTRA.

MexaHn4ueckre CBOMCTBA: CIIAtHOCTb, U3JIOM, AehopMaIius,
OTJIETbHOCTh, TBEPAOCTD, INIOTHOCTh. ONTHYECKUE
CBOMCTBA KPUCTALIOB: NMOKa3aTeib MPETOMIICHHUS,
JBYIIPETIOMJICHHE, IPO3PAYHOCTb. acTEpU3M, 3 dexr
«KOTIAYBETO TJ1a3a», TUCIIEPCUOHHBIEC Y(PPEKTHI, IIBET
4epThl, OJIECK, TIOMUHECIICHIIUS U ee mpupoja. [Ipoune
CBOMCTBA: TEIIONPOBOIHOCTD, JIEKTPUUYECKHE CBONCTBA
(Mpo- ¥ MHE303TEKTPHUECTBO), MATHUTHOCTb,
PaIMOaKTUBHOCTb, PACTBOPUMOCTD, 3alax, BKYC

9. 9 MeTto/ibl BbIpalllUBaHKs KpUCTALIOB. [ 1aBHeH e
0COOEHHOCTH POCTa KPUCTAIIOB B TPUPOIHBIX,
71a00paTOPHBIX U 3aBOJCKUX YCIOBUAX. OCHOBHBIC
MPOMBIIIUICHHBIE METObI MTOJTYYEHUSI UCKYCCTBEHHBIX
KPUCTALJIOB

10. 1 TeomeTpuueckas kpuctautorpadus. JIeMEHTHI
CUMMETPHUU — OCH, TIIOCKOCTH CUMMETPHH, LIEHTP
uHBepcuu. TeopemMbl B3aUMOIEHCTBUS 2JIEMEHTOB
cummeTpun. [padpuyaeckoe n300pakeHNEe HIEMEHTOB
cummeTpun. Pabota ¢ Moiens MU KPUCTALIOB.

11. 2 IIpoexkTupoBaHHE KPUCTAIIOB
(rHomocTepeorpaduyec kue npoeknun). 3obpaxenne B
HPOEKIHSIX JIEMEHTOB CUMMETPHH, TpaHe KPUCTAILIOB.
PaboTa ¢ MoaenssMu KpUCTALIOB.

12. 3 CuHroHuu, Kareropuyd CUHrOHUM U UX MPU3HAKHU.
Bunasl cummerpun. CamocrositenbHas padoTa ¢ MOAEIIMHU
KpUCTALIOB. Pemienne 3a1a4 Ha B3aMMO/ICHCTBHE
3JIEMEHTOB CUMMETPHHU.
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13. 4 TIpocTeie popMbI 1 KX KOMOWHAITUH (OTKPBITHIE U
3aKpBITHIC, YACTHBIE U O0IIHNE).

[IpocTteie hopmMbl 1 KOMOUHAITMY HUBIIEH U CPEIHEH
KaTeropuHu.

14. 5 Omnpenenenue npocThix (hopM HU3IIEH U CpeTHEH
Kareropuy B KOMOWHAIMAX C IPUMEHEHUEM
MPOCKTHPOBAHMS.

15. 6 Pabota o onpeneneHuro mpocThix GopMm B
KpUCTaNIaX KyOMYeCKO CUHTOHUHU.
Kpucramnorpapudeckne cumBoiibl. KoopauHarHbie
CUCTEMBI B KpUCTALIOrpaduu.

Y cTaHOBKA KPUCTALIOB B IPSMOYTOJIEHOM CHCTEME
KOOpAMHAT (KyOudeckas, TeTparoHanbHast, poMOn4ecKas
cuHronuu). OnpeneneHrue CUMBOJIOB TPaHE U MPOCTHIX

dbopm.

16. 7 Pabota 1o onpeaeneHuIo mpocThix GopM B
KpUCTAIJIaX BCEX Kareropuid (3 MoJieu KpUCTauIoB, 3
HPOEKIMH — 10 OJHOM U3 KKION Kareropumu).

17. 8 YcTaHoBKa KpUCTAUIOB B KOCOYTOJIBHOM
(MOHOKJIMHHAS ¥ TPUKJIMHHAA CHHIOHUH) ¥ YETHIPEXOCCBOM
cUCTEeMe KOOPIUHAT (TPUTOHAIbHAS U TeKCaroHaIbHas
cunronun). Onpenenenrne CUMBOJIOB rpaHeil. PaboTa c
MOJIENISIMU KPUCTAIIOB.

18. 9 Cerka Bynbda. Chepruueckne KoOpAuHATHI TpaHEH.
Pemenue 3amaq ¢ ucnosiap3oBaHueM ceTku Bynbda.

19. 10 KonTponbHas padora Nel 1o onpeaeneHuro
CHUMBOJIOB I'PaHEH B KpUCTAJLUIaX BCeX Kareropui (3 Moaenu
KPUCTAIIOB pa3HbIX KaTerOPHil ¢ MPUMEHEHUEM
IPOEKTUPOBAHUS).
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20. 1  Kpucramorpadus, ee comepkanue, HCTOPHUS
pa3BUTHUA

21. PacuetHo-rpaduyeckoe 3amanue Nel: pemienue 5 3amay
Ha B3aUMOJICHCTBHE HJIEMEHTOB CUMMETPUH Y CIIOBUS 3a1a4
(MHIUBUAYAIbHBIN BApPUAHT) CTYIEHT MOIYyYaeT y
IpernojaBaress OAHOBPEMEHHO C Bbllaueil 3a1aHus K
naboparopHOil paboTe 2 U JOKEH BITIOJIHUTH 3aaHUE K
HaJaly ciexyromei HeJenu.

22. 3 3akpenieHle HaBbIKOB, MTOJIYYEHHBIX ITPU
BBITIOJIHEHHUH JTA00PaTOpHOM padboTsl Ne 2, OnpeaesnsiTh
3JIEeMEHThl CHMMETPHUH U IPOEKTUPOBATH TPAHU U SJIEMEHTHI
CUMMETPUU KPUCTAIIOB.

23. 4 3akpenuTb HaBbIKH, [TOJIyYEHHbIE IIPU BHITOJIHEHUN
71aboparopHoil paboTsl Ne 3, orpenessaTh 3J€MEHTHI
CUMMETPUN,CUHTOHUH, KAaTETOPUU CUHTOHUMN, BUJIbI
CUMMETPHUHU U IIPOEKTUPOBATh IPAHU U DJIEMEHTBI
CUMMETPUN KPUCTAIIOB.

24. 5 3akpenuTh HaBbIKH, IOJYYEHHBIE IIPH BBIITOJHEHUHU
71aboparopHoit paboTs! Ne 4, oNpenesaTh 3JIEMEHTHI
CUMMETPHUHN,CUHTOHNH, KATETOPUY CUHTOHUH, BUBI
CUMMETPHUU U IIPOEKTUPOBATH TPAHU U DJIIEMEHTBI
CUMMETPUHN KPUCTAIIOB, ONIPEENISITh POCThIE (POPMBI
HUBILEH U CPEAHEN KaTerOpUN.

25. 6 3akpenuTh HaBBIKH, [TOJIyYEHHBIE IIPU BBIIIOJIHEHUN
naboparopHOi paboThl Ne 6, onpeaesiTh 2IeMEHTHI
CUMMETPHUU,CUHTOHUH, KaTeTOPUN CUHTOHHA, BU/IbI
CUMMETPUHU U TPOEKTUPOBATh IPAHU U AJIEMEHTHI
CUMMETPHHU KPUCTAIUIOB, OIPEACIISATH IPOCTHIE (POPMBI
BBICIIICH KaTerOpHH.
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26. 7 IloaroroBka o TemMam JieboparopHbeIx padbot 1-5.

27. 8 3akpenuTh HaBBIKH, MOJIYYEHHBIE MTPU BBITOJIHEHUH
naboparopHoit paboTel No 7, onpeensTh JI€MEHThI
CUMMETPUH, CUHTOHUHU, KaTeTOPHH, BUJbI CHMMETPUU U
IIPOEKTUPOBATH TPAHU U AIEMEHTHI CHMMETPHUH
KPUCTAIIOB, OMPENIEIATh MPOCThie POPMBI BhICIIEH
KaTeropuu. Y CTaHOBKA KPUCTAJUIOB B IIPSMOYTOJIbHOU
cucTeMe KOOpauHaT (KyOuueckas, TeTparoHaIbHas,
pomMOuueckas cuHronuu). OnpeeneHne CHMBOJIOB TpaHei
U TIPOCTHIX (hopMm.

28. 9 [1pu n3ydyeHnu Mojeaen KpUCTAITMYECKIX
MHOTOTPaHHHKOB HEOOXO0IMMO 3aKPEMUTh HABBIKH,
MOJTyYEHHBIE [TPH BBITIOJIHEHUU J1a00opaTopHOK padoThl Ne 9,
OCBOUTH YCTaHOBKY KPUCTA/UIOB B KOCOYTOJILHOM
(MOHOKJIMHHAS ¥ TPUKJIMHHAS CHHTOHUH) U YETHIPEXOCEBOU
CHUCTEME KOOPJIMHAT (TPUTOHAIbHAS U TeKCaroHAIbHAs
cuHronun). OnpesesneHne CUMBOJIOB IPaHEH.

29. 10 3aganue Ne2: peiieHre TUTIOBBIX 3a/1a4 C
UCTIONIb30BaHUEeM ceTKu Byinbda. 3ananme
(MHOIUBUYAIbHBIN BApUAHT) CTYICHT MOIYyYaeT y
Mpeno/iaBaresisi OJTHOBPEMEHHO C BbIIa4e 3a/IaHus K
naboparopHoit padote 10 W JOMKEH BBITIOJHUTD 337aHNEe K
Hayaly CJIEAYIOLIEH HEeH.

30. 11 PaboTa Hag omrOkaMu B KOHTPOJIbHOM paboTe 1o
OTIpeJIeIEHUIO CUMBOJIOB IpaHel B KpUCTAIIaX BCEX
Kareropuil (3 MoJenH KpUCTAUIOB Pa3HBIX KaTeropHil ¢
IpUMEHEHHEM MPOEKTUPOBAHNUA).

2. MunepaJjiorusi

13




1. 12 Mopdosnorust MuHepanoB. Mopdoiorus
MUHEPATHHBIX WHANBUIOB (KPUCTAIOB U
KpUCTALTHYECKUX 3epeH). OnpeneneHue o0amuka u
raburyca KpUCTIOB. 3aKOHOMEPHBIE CPACTAHHUS
KPUCTAIIOB (IBOIHUKY, SMTUTAKCUUECKHE U NTapalieIbHbIe
cpactanusi). Mopdonorus arperaroB (CEKpeIuu, JKeoIbl,
KOHKPEIINH, IEHIPHUTHI, ICEBIOMOP(}O3HI U T.11.), UX
TeHEe3HC.

2. 13 ®usnyeckue cBoiicTBa MUHEpaoB. ONTHYECKHUE —
OKpacKka MMHEPAIOB, LIBET YEPThl, OJIECK, IPO3PAYHOCTb,
JIOMUHECLIEHIHS. MeXaHU4eCKHE — TBEPAOCTh, CIIANHOCTb,
OTJIENBbHOCTD, YIPYTOCTh, MArHUTHBIE CBOMCTBA, IIJIOTHOCTh
u npoune Tect Nel

3. 14 Tun [IpocTeie BemecTBa (CaMOPOIHBIE TIEMEHTHI).
Kiacc Metamibl — Menib, cepedpo, 30J10TO, IIEKTPYM,
IJIaTUHA, MOJIUKCEH, OCMUCTBIM UpUIUN (HEBBSIHCKUT,
chIcCepcKuT), Xkene30. Kiace [omyMeramibl —MBITIBSIK,
BucmyT. Kiacc Hemerame! — anmas, rpadur, cepa. Pabota
¢ yueOHbIMH KoJuIeKusMu. [locemienre reoiornyeckoro
my3es COVY. KontponbsHas padora Ne2 "Mopddomnorus
MUHEpaoB"

4. 15 Tun XaIbKOTreHUIb.

Knacc CoO6cTBeHHO Cynb(GUABI U UX aHATIOTH — XIUTbKO3HUH,
MUPPOTHH, IEHTIAHIUT, CATIEPUT, TATICHUT, OOPHUT,
XaIbKOIUPUT, CTAHUH, QpIeHTUT, peaabrap, KHHOBaphb,
CTHOHUT, BACMYTHH, KOBEJUIMH, ayPUITUTMEHT, MOJTUOICHHUT
PaGora ¢ yueOHbpIMu KoJutekuusaMu. [locemenue
reosnoruyeckoro mysess COVY. Tect Ne2 "Camopoanbie
3JIEMEHTHI"
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5. 16 Pabora mo onpenenenuto cyinbhuaoB. Jucynbhuass —
OUPUT, MAPKA3HUT, KOOATBTHH, apCEHONUPHT, TPYyTIIa
CKyTTepyuTa (IIMaIbTHH, XJIOAHTHT), cieppuiiuT. PaboTa ¢
y4eOHbIMH KOJIeKIMsIMH. [locemenue reosiornaeckoro
My3es1t COY.

6. 17 Pabora o onpenenenuto qucynbpuaos. Cyabdoconun
— rpymnmna OJEKIBbIX py (TeTpadApuT, TCHHAHTHUT), IPYCTHT,
MUPAPTHPUT, OyJIaHKEPUT, JHKeMCOHUT. PaboTa ¢ yueOHbIMU
kosutekuusamiu. [locemenue reonoruueckoro myses COY.

7. IloBTOpEHME MPOUAEHHOIO MaTepraia. Xalura
naboparopubix padbot. CobecenoBanue.

8. 12 Uzyuenune Mop(hosoruy MUHEPaAIOB MO
JUTEPaTypHbIM JIaHHBIM M KOJUIEKIUSIM MUHEPATIOi

9. 13 U3ydenne GpuznyecKux CBOMCTB MUHEPATIOB T10
JIATEPATYPHBIM JAHHBIM M KOJIEKIUAM MUHEPATIOB

10. 14 N3yuenue munepanoB tuna "l[Ipocteie BemiecTBa" mo
JMTEPATYPHBIM JAHHBIM M KOJUICKIIUSM MHHEPAIOB.
CocraBrieHue ONpeIeanTeNsi MUHEPAJIOB.

11. 15 N3yuenune munepanos tuna "XaibKOreHuabl" 1o
JUTEPATYPHBIM JaHHBIM M KOJUIEKLUSM MUHEPAIOB.
CocraBiieHne ONpeAeanTeNsI MUHEPAIOB

12.
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13. 10 Benenue. [Ipenmer u coniepxaHue MUHEPATIOTUH,
COBPEMEHHBIE OTIpeIeIeHUs] 00bEKTa MUHEPATOTHH —
MUHepana. MecTo MUHEpaIoTuu Cpeln IPYTUX
re0JIOTMYECKUX TUCHUIUIMH. Kparkas ucropus pa3sBUTHS
MuHepaioruu. Pazsutue munepanorun B Poccuu. 3HaueHue
MUHEPAIOTUU B HAPOJHOM XO3SIIICTBE U 33a1a4H, CTOSALIUE
nepes Heil (BbISIBJICHHE HOBBIX BUI0B MUHEPATLHOTO
CBIPbs, pa3BUTHE ITIOMCKOBON U T€HETUYECKON
MuHepanmorun). OCHOBHBIE pa3ziesibl COBPEMEHHOM
MUHEPATOTUHN: KPUCTALTOTpadusi, KPUCTALIOXUMHUS,
¢bu3rKka MUHEPAIOB, CUCTEMaTUYeCcKasi MUHEPaIOTHsI
(knaccuguKanys MUHEPaTbHBIX BU/I0B), TeHETUYECKas
MUHEPAIOTUs. DKCIIEPUMEHTAIbHA MUHEPATIOT U,
IIOMCKOBAs1, TEXHOJIOTHUECKAs, TEXHUUECKAs MUHEPAIOTHS,
HaHOMMHEPAIOTHSL.

14. 11 Mopdomorus munepanoB. Mopdomorus
MUHEPATHHBIX WHANBUIOB. MIcKakeHHBIE (hOPMBI
KPUCTAIIOB. 3aKOHOMEpHBIe cpacTanus. Mopdonorus
MUHEPAIbHBIX arperaros.

®dusnyeckre CBOMCTBAa MUHEPaAIOB. ONTHYECKHE CBOMCTBA
MUHepanoB. Mexanndeckue cBorcTsa. [Ipoune cBolicTa.

15. 12 XuMuueckuii coctaB MuHepaioB. [ 1aBHbIE
KOMITOHEHTHI U TIpuMecH. THITbI BOJIBI B MUHEpaJIax.
DopMyITbI MUHEPATOB U METOIBI pacueTa popmyn
MUHepaIoB. [lepecueT XMMHYECKUX aHATM30B MUHEPATIOB
Ha KPUCTALIOXUMHUYECKUE (DOPMYITBI KUCIOPOIHBIM U
KaTMOHHBIM METOJJaMU. MeTOIbl pacyeTa MUHAJIOB U
rpaduueckoe n300paKeHNe MUHATLHOTO COCTaBa
MUHEPaJIOB.
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16. 13 Nzomopdusm. Buasl (M30BaICHTHBIN,
TETEPOBAICHTHBIN, COBEPILIEHHBIN, OTPaHUYECHHBIM,
AQHOMATHHBIN, KOMIICHCAITMOHHBIN, HAIIPABJICHHBIH ).
dakTops! n30Mophu3Ma. AITUTUBHOCTD CBOWCTB
n3oMopdHbIX cMeceid. [Tomumopdu3m 1 moauTUIINSA.
SIBnenus pa3pynieHus: KpUCTAUIMYECKUX CTPYKTYP
(METaMHUKTHBIN pacna] U MEeTaMUKTHbIE MUHEPAbI,
MMITIaKTHBIE TPOLIECCHI).

17. 14 CoBpeMeHHas KpUCTANIOXUMHUYECKAsI
knaccudukanus MuHepanoB. Ee npuHuumne! u
KJIaccH(pUKaMOHHbIe eMuHHIbI. [ToHATHE MUHEPATEHOTO
BUJIa U MUHEPATbHOU Pa3HOBUIHOCTH.
PacnipocTpaHeHHOCTB B 36MHOM KOpE TUIIOB U KJIaCCOB
MUHEPAIOB.

O6mas xapaktepuctuka tumna [ IpocTeie BemecTBa
(caMOpoO/IHBIE 37IE€MEHTHI). XUMUYECKHUI COCTaB, CTPYKTYpa,
(dbopMBbI BBIICTIEHUS, PU3NIECKUE CBONCTBA U TEHETUIECKHE
MPU3HAKU, TPUHILIUIIBI CUCTEMAaTHUKH.

Knacc meramibl — rpynmnsl Meau (MeJib, 30J0T0, cepedpo,
JNEKTPYM), KeJle3a, IIAaTUHBI (TIaTHHA, OCMUCTBIA UPHUIINH,
HEBbSIHCKUT, CHICEPTCKUT).

Kracc momymeTansipl — MbIIIBSIK, BACMYT.

Knacc Hemerannos — rpymnmna yriepoza (anmas, rpapur),
rpymrna cepsl.
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18. 15 Tun XanbKOreHHU bl (CEPHUCTHIE COCTUHEHMSI i KX
anasorn). O01mast XapakTepUCTHKa, OCOOCHHOCTH COCTaBa.
@®opMbl BbIIETIEHUS, (PU3NUECKHE CBONCTBA, TPUHIUIIBI
cucremaruku. [enesuc.

Kiacc coGcTBEHHO CyNb(PUAOB U UX QaHATOTOB — TPYIIITHI
XalbKO3MHA, TAJICHUTA, CanepuTa, MUPPOTHHA, OOPHHTA,
apreHTUTa, peabrapa, KHHOBapu, CTUOHUTA, KOBEJIJIMHA,
AypUITUTMEHTA, MOJIUOACHUTA.

19. 16 Kiacc Jucynspuasl. OcoGeHHOCTH UX
KPUCTALJIOXUMHH U CBOUCTB. [ pymIibl nupura,
ApCEHOINUPUTA, CKYTTEPYUTA, CIIEPUILIUT.

Kinacc Cynbdoconu. OcCoOOEHHOCTH UX COCTaBa U
CTPYKTYpBI. [ pymiier GJIekIbIX pya, IPYyCTUTA,
OyJlaH)xepuTa.

Tun [anorernpl. XUMHUYECKHUNA COCTaB, CTPYKTYPa, (GOPMBI
BbIJIeTICHHS], (PU3HUecKHe CBOICTBA M TeHETUYECKUE
IIPU3HAKU, TPUHIUIEI cucTeMaruku. Kitacc dTopunsl.
®mooput. Kimace Xmopuasl. ['anurt, CUIIbBUH, KAPHALIUT.
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20. 17 Tun Kucnopoausie coequnenus. O0mias
XapaKkTepucTHKa MUHEpaIoB. [loaATHI OKCHIOB U
TUAPOKCUIOB. XMMUYECKUE U CTPYKTYPHBIE OCOOCHHOCTH
MHUHEpaIoB, UX Mopdoorus, pusnyeckre CBOMCTBA,
reHeTHYeCcKue Mpr3Haku. VX mpoucxoxaeHne n
pUMEHEHHUE.

Kiacce IIpocteie okcuapl. [pynna kynpura, KOpyHaa,
pyTuIIa, KBapua, orna.

Kitace CitosxHBIE OKCHIIBI: XPH300€pHILI, TPYIIIBI IIITHHEIH,
WIBMEHHTA, IEPOBCKUTA, TUPOXIIOPA, KOTyMOUTa-
TaHTATUTA, YIIUHATA.

Knacc T'mapokeunsl - auacnop, 6EMut, ru6dcut, Opycur,
réTUT, MaHTaHUT, icuaoMenaH. CI0KHbIe MUHEPATIbHbIC
CMECH: JIUMOHUTHI, OOKCUTHI, BAJIbI.

21. 18 [ogTun coiu KUCIOPOJHBIX KHCIIOT.
Kpucrannoxumuyeckue 0cCOOEHHOCTH, TUIIBI CBSA3H B
KOMIUICKCHOM aHHOHHOM PaJUKalie ¥ MKy aHHOHOM U
karroHoM. Knaccuduxanus. [TpuHnumne! Boiaenenus
KJIaCCOB.

Kiacc kap6onarsl. O0mias xapaktepuctiuka. OCoOOeHHOCTH
CTPYKTYPBI H XUMHYECKOTO cocTaBa. Dusnueckue
cBoiicTBa. ['eHe3uc u npuMeHenue. [ pynnbl KanbluTa,
JOJIOMHTA, aparoHNUTa, MaJlaxuTa.
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22. 18 Tun ranoreHuibl: raTuT, CUJIbBUH, KAPHAJLIUT,
¢roopuT.

Tun kucnopoaubie coequuenus. [logTun okcuabl u
THIPOKCH/IBI.

[IpocThie OKCHUIBI — KOPYH/I, TEMaTUT, YPAHUHUT, PYTHUII,
aHata3, KaCCUTEPUT, TUPOTFO3UT, KYyTIPUT, KBaPI]
(xanemoH), onai, TPUIUMHAT, KpucToOoauT. Pabora ¢
y4eOHBIMH KOJUTeKIusiMH. [Tocemnenue reoornaeckoro
My3es1t COY.

23. 19 Pabora 1o onpeeaeHuIo MpPOCThIX OKCHIOB.
Cro>xHbIE OKCHUJIBI — MAarHETUT, XPOMUT, IITTUHEIb,
WIBMEHUT, XpU300eprlT (aICKCaHAPHUT), TICPOBCKHUT,
JIOTIAPUT, MTUPOXJIOP - MUKPOIUT, KOTYMOUT — TAaHTAIUT,
CaMapCKUT, SIIUHUT. PaboTa ¢ yueOHBIMU KOJICKIIUSIMHU.
[Tocemenue reonoruueckoro mysest COVY.

24. 20 PaboTa 110 onpeeNeHnI0 MPOCTHIX CI0KHBIX
OKCHJIOB.

I'mapoxcuner — 6pycur, ruOOCUT, TUactop, OEMUT, TETUT,
Manranut, rpynna rncuiomenana. Clio)XKHbIe MUHEPATbHBIS
CMeCH — JJUMOHHTHI, OOKCUTHI, Babl. PaboTa ¢ yueOHbIMU
koJuiekiusaMu. [locenienue reonornueckoro mysest COY.

25. 21 PaboTa 1o ornpeJieNeHUuI0 OKCUIOB U THIPOKCUIOB.
Kiacc kapOoHaTh! — KaabIUT, MarHe3uT, CUIEPUT,
POOXPO3HT, AJOJIOMHUT, AHKEPUT, apAarOHUT, LIEPYCCHT,
CTPOHIIMAHUT, BUTEPUT, MaJIaxuT, a3ypuT. Padbora ¢
yueOHbIMH KoJIeKIusIMH. [locemenue reosiornaeckoro
mysess COY.
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26. 22 Pabora 1o onpeeaeHuo KapOOHATOB.

Knacc ¢ocdarsl, apcenarsl, BaHaaTbl — MOHAIUT. ATIATHUT,
MUPOMOP(GUT. BUBHAHUT (KEPUUHUT), SPUTPUH, aHHAOEPTHT,
TpyIINa ypaHOBBIX CIIOJIOK, CKOPOAUT, Oupro3a. Pabora ¢
y4eOHBIMH KOJUICKIMSIMH. [loceneHne reoiornaeckoro
Mmysess COY.

27. 23 Knacc cynbdarsl: 0apuT, EJICCTHH, aHTHJIPHT,
QHTJIC3UT, THIIC, STICOMMT, MEJIAHTCPUT, XATbKAHTHT,
TEHAPJANUT, MUPAOUITUT, TTOJIUTATHT, ATYHUT, SIPO3UT.
[ToBTOpEeHHE MUHEPATOB Kilacca kapOoHaroB. PaboTa ¢

y4eOHBIMH KOJUTeKIusiMH. [locemnenue reoiornaeckoro
My3es1t COY.

28. 24 Kitacc monu6aarsl BoJib(ppamarsl: BOJIbGPaMUT
(rroOHEpUT, PepOepuT), MESSIUT, TIOBEITUT, BYIb(CHHUT,
deppumosnoauT. Kitacc Xpomarsl: KpOKOUT.

Boparel: UHEOUT, alapuT, KOJIEMAHUT, TAHJACPMUT,
THIPOOOPAIINT, YIIEKCUT, JTFOJABUTHT, CACCOJIVH.
[Tocemenue reonoruueckoro mysest COVY.

29. 25 Pabora 1o onpeieleHnI0 MUHEPATIOB KJIacCOB
KapOoHarthl, cynbdarsl, pocdarsl, Boabppamarsl-
MOJMOJaThl 1 MUHEPATOB THUTIA TAIOTEHUIBI.

21




30. 26 Knacc cuiukarsl.

[Monkmacc OCTPOBHBIX CHITMKATOB (C M30JIMPOBAHHBIMH
TeTpadapamu: (peHakuT, GopcTepuT, ONMMBUH, PaAsIIUT,
rpyIina rpaHaToB: aTbMaHANH, CIIECCapTHH, MUPOII,
aHJPAJNUT, TPOCCYIISAP, YBAPOBUT; LIUPKOH, KUAHUT,
AHJIATy3UT, CTABPOJIUT, TOMA3, TATAHUT, KIMUHOTYMHT,
xsiopurous. [loBropeHre MuHepanoB THIA CEPHUCTHIE
coeaunenus. Kimacc npocteie cyibdusl. Pabota c
y4ueOHBIMU KoJuTeKIMsIMH. [locelienue reooruaeckoro
Mmysess COVY.

31. 27 KoHTpomapHas paboTa 1o OnpeeIeHHIO CyIbPHI0B U

UX aHATOTOB, OKCH/IOB U THPOKCUIOB, KapOOHATOB,
docdaros, cynbdaroB 1 Xpomaros.

32. 28 Kiacc cunukarsl. [loaknacc OCTpOBHBIX CHIIMKATOB
(CO CABOCHHBIMH TETPadIpaMM): FeMUMOP(HUT, AUAOT,
IIOU3UT, AJIAHNUT, BE3yBHaH.

[Toaxacc KONBLEBBIE CHIIMKATBI: OSPUILI, KOPIAUEPHT,
TYpMaIHMH, aKCHHUT, 3BIUATUT. [loBTOpEHIE MUHEPATIOB
KJIacCOB JHUCYIbGHUIOB U cyibdoconeit. [ToBropenne
MUHEpaTIOB THIIa CEPHUCTHIE coenHeHHs. PaboTa ¢
y4eOHBIMH KoJIeKIusiMH. [locemnienne reoornaeckoro
mysess COY.

33. 29 PaboTa o onpezeseHn0 MUHEPATOB MOJIKJIacca
OCTPOBHBIX CHJIMKATOB U KJ1acca CyJIb(UI0B.

[Tonknacc nenoyeuHsle CUIUKATHL. [ pyIina MIpOKCEHOB:
9HCTATUT, OPOH3UT, THIIEPCTEH, AUOIICHU]I, TeIeHOEPTHT,
ABTUT, OTUPHH, CIIOAYMCH. HI/IpOKCGHOI/I)II)I: BOJIJIAaCTOHMUT,
ponoHut. Pabora ¢ yue6HbIMU KoUTeKIusAME. [Tocerenne
reojiorudeckoro myses COVY.
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34. 30 IToaknacc JIeHTOUHbIE CUITUKaThI. [ pymima
aM(u60I0B: aHTODUILTUT, TPEMOJIUT, aKTUHOJIUT, POTOBAs
oOmanka, puOekuT, rmaykodan, appBeCOHUT.
AcTtpodumut, cuinumanut. [loBropeHre MuHepaioB
KJ1acca MPOCThIE OKCU/IBI.

35. 31 ®opMynbsl MUHEPATIOB U METOJIBI pacdeTa GopMyJ
MUHEPAIOB HAa IPUMEPE MUHEPATIOB IPYIIIIbI IpaHara.
Pabota ¢ yueOupiMu kosutekuusiMu. [locemenue
reosioruyeckoro mysess COVY.

36. 32 Iloaxmacc CIOUCThIE CHIIMKATHI: TATBK, TUPO(UIIUT,
CEepIIEHTHH, MATBITOPCKUT, MYCKOBHT, ()JIOTONUT, OUOTHUT,
JENUI0JIUT, TUAPOMYCKOBUT (WJLIIUT), BEPMUKYJIUT,
rinaykoHuT. [IoBTOpeHne MUHEpaIoB Kilacca CI0KHbIE
okcuabl. Pabota ¢ yuebubiMu kosekuusaMmu. [locemenue
reoyiorndyeckoro mysesi COVY.

37. 33 Iloaknacc CIOUCTHIE CUIIMKATBI: XPYIKHE CIIFO/IBI —
Mapraput; IpeHUT, JaTOJIUT, IPYIIA XJIOPUTA: [IEHHUH,
KJIMHOXJIOP, TEOPUHTUT, IaMO3UT; KAOJUHHUT,
MOHTMOPUJUUIOHHT, Xpu3okoiuia. [loBropeHne MuHepaioB
KJ1acca rHJIpOKCHI0B. PaboTa ¢ yueOHBIMU KOJITIEKIUSMHU.
[Tocemenue reonoruueckoro mysest COY.

38. 34 PabGoTa 1o onpeeeHr0 MUHEPATIOB TIOIKJIACCOB
LIETIOYEYHEIE, JICHTOUYHBIE, CJIOMCThIC CHIIMKATEI, KI1aCCOB
OKCHUJBI M TUIPOKCULBI.

39. 16 O6mias xapakTepUCTHKA MHHEPATOB THTIA
TaTOrCHUAbI, IMOATHUIIA OKCHIOB U THAPOKCUIOB.
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40. 17 [loaTum coau KUCIOPOAHBIX KHUCIOT.
KpI/ICTaJIHOXI/IMI/I‘-IeCKI/IC OCOGGHHOCTI/I, TUIIBI CBA3U B
KOMITJIEKCHOM aHMOHHOM paJiiKajie ¥ MEXIy aHHOHOM U
karrnoHoM. Knaccudukanus. [TpuHIATIBI BRICTICHUS
KJIaCCOB.

41. 18 Knacc docdarsl, apcenars, Banaaarbl. O0mas
XapaKTePUCTHKA, CTPYKTYPHBIC U XUMHUYECKUE
0COOEHHOCTH MUHEPAIOB.

42. 19 Knacc Bonbdpamarsl, Mo aarel. Paznuune B
TeOXMMHH MOJIMOICHA M BOJTb(pama B 3eMHO# kope. OO0ras
XapaKTePUCTHKA, CTPYKTYpPHBIE U XUMHYECKUE
0COOEHHOCTH MUHEPAJIOB.

43. 20 Kitacc cuiMkarsl, alTlOMOCHIMKATEL M KX aHAIOTH.
OO01mas xapakTepuCcTHKa U PaCHPOCTPAHEHHOCTh B 3¢MHOU
Kope. PazBuTue npeacraBieHuii 0 KOHCTUTYIIUU CUJTMKATOB.
CoBpeMeHHbIE TPEACTABICHUS O XUMUUYECKOM COCTaBE U
CTPYKType cuinukaroB. [IpuHIUIBI KIaccuukarmu.

44. 21 Tlogkiacc OCTPOBHBIX CUIUKATOB C
UXOJIMPOBAHHBIMU TETPAAPAMHU

45. 22 Iloaknacc CUIIMKAaTOB CO CABOEHHBIMU TETPadipaMu
U KOJIbIIEBbIE CHIMKAThl. OCOOEHHOCTH CTPYKTYPBHI.
¢u3nueckue cBoiicTaa.

46. 23 Tloakiiacc 1EMOYEYHBIX U JIEHTOYHBIX CHTMKATOBI
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47. 24 PacuetHo-Tpadusieckoe 3amanue Ne3 «Pacuer
dbopMyII 1 MUHATOB TPAHATOB TIO PE3YJIbTaTaM XUMHUYIECKOTO
aHaTM3a». Y CIIOBHS 3a/1aHusl (MHIUBUAYATbHBIA BapHaHT
JUTSL pacyeTa — pe3yJbTaThl XAMUYECKOTO aHATN3a
500pa31ioB rpaHaToOB) CTYJEHT MOJy4aeT y MPEIo aBaTelis
OJIHOBPEMEHHO C BBIJAYeH 3a1aHus K JJabopaTopHOii paboTe
32.

48. 25 Tloxgkmnacc CIOUCTBHIX CHJIMKATOB M AJTIOMOCHIIMKATEI.
Oco0eHHOCTH COCTaBa U CTPYKTYPHI (ABYXCIIOHHBIC U
TPEXCIONHBIC, CMEIIAHHOCIONHBIC, CHMMETPUYHBIC U
HECHMMETPUYHBIC MMAKETHI, TUOKTAIPUUECKUE U
TpUOKTa3IpuiecKkre). OTIIMUNTEIbHBIC YePThl MOPHOJIOTHH
U pu3HUECKUX CBOWCTB. [eHe3nc 1 nmpakTuieckoe
3HaYEHUE.

49. 26 KapkacHble amroMOoCHIMKarhl. X o01ue u
OTJIMYUTENbHBIC pU3HAKU. OcOOEHHOCTH U30MOopdu3Mma.

50.

51. 19 Kunacc docdars! 1 ux aHanoru (apceHarsl,
BaHanarel). OOIas XapakTepUCTHKA, CTPYKTYpHBIE U
XUMHYECKHE 0COOEHHOCTU MUHEepaioB. du3znyeckue
cBoiicTBa. ['eHe3nc u npumenenue. [ pynmel MoHanuTa,
arnaruTa, BUBUAHUTA, CKOPOJIUTA, YPAHOBBIX CIIIOJIOK,
ouprosa.

Knacce cynbdarsl. O01as xapakTepucTHKa, CTPYKTYpHBIE U
XUMHUYECKHE 0COOEHHOCTH MUHEpaToB. PU3NUecKue
cBoiicTBa. ['ene3uc u npumenenune. OCTpoBHbIE Cyb(arhl:
aHTUJPUT, OapuT, LIEJIECTUH, aHTJIC3UT, TEHAPIUT, TpyIna
amyHuta. Criouctsie cynbgarsl — runc. BoaHsie cynbgarsr:
MUPAOMIINT,3IICOMUT, METAHTEPUT, XATbKAHTUT, OJUTAIHT.
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52. 20 Knacc xpomarsi: Kpokour.

Knacc Bonbdpamarsl, Monubaarsl. Pazinnumne B reoXxumMun
MosrO/IeHa 1 BoJb(pama B 3eMHOM kope. O01as
XapaKTepUCTHKA, CTPYKTYpPHBIC M XUMUYECKHE
ocobeHHocTH MuHepainoB. dusnveckue cBoicTBa. [eHesnc
U npuMeHeHue. [ pynel meennra, Bl1oib(ppamuTa,
dbeppumonudanTa.

Knacc 6oparel. O011as XapakTeprcTUKa, CTPYKTYPHbIE U
XUMHYECKHE 0COOEHHOCTH MUHepaoB. du3znyeckue
cBoiicTBa. [ eHe3uC U NpuMeHEHHE.

53. 21 Knacc cuaukarhl, anfoMOCUIIMKAThI M UX aHAJIOTH.
OO01mas XxapakTepUCTHKA U PACIIPOCTPAHCHHOCTh B 3¢MHOM

Kope. PazBuTue npeacraBieHuii 0 KOHCTUTYIIUU CHUJIMKATOB.

CoBpeMeHHBIE MPEJICTABICHUS O XHMUYECKOM COCTABE U
CTpYKType cuukaroB. [IpuHIUIBI KiIaccupUKaIi.
3aBUCHUMOCTh MOPGHOJIOTHH B (PU3NYECKUX CBONCTB
CUJIMKAaTOB U ATIOMOCHIMKATOB OT UX CTPYKTYPHBIX
MOTHBOB. [ €HE3UC 1 TpUMEHEHHE.

HOI[KJIaCC OCTPOBHBIC CUJIUKATBI C U30JIMPOBAHHBIMU 1
CIBOCHHBIMH KPEMHEKHCIIOTHBIMU TE€TpadapamMu. [ pymms
rpaHara, OJIMBHHA, IMPKOHA, KNAHUTA, CTABPOJINTA, TOTAa3a,
KJIMHOTYMHTA, THTAHUTA, ()CHAKUTA, MOHTUYCILIHT,
AMH0TA, BE3yBHaHa, FTeMUMOPUTA, XJIOPUTOUIA.
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54. 22 Iloaknacc OCTPOBHBIE KOJIBIIEBBIE CUITUKATHI.
Oco0eHHOCTH CTPYKTYpHI. (hu3ndeckue cBoiicTBa. [ pynmna
Oepuiia, TypMaluHa, aKCUHUTA, YBAHAINTA.

[onkmacchl 11en0YeYHbIE U JICHTOYHBIE CUITMKATHI.
Kpucrannoxumuyeckue 0cCOOEHHOCTH, CBA3aHHAsA C HUMU
MOP(}OIOTHS MUHEPATHHBIX WHIANBUIOB. U (PU3NICCKUE
cBoricTBa. OOIIME U OTIWYUTENbHBIC TTPU3HAKU. [ pynma
MUPOKCEHOB (POMOMYECKUE U MOHOKJIMHHBIE ITUPOKCEHBI),
MAPOKCEHO10B, aM(prO0JI0B (poMOUYECKUE U
MOHOKITUHHBIC), aCTPOPUILTUT, CUIITUMAHHT.

55. 23 Tloaknacc CAOUCTHIX CHIIMKATOB U ATFOMOCHUITUKATHI.
Oco0eHHOCTH cOCTaBa U CTPYKTYPHI (ABYXCIIOIHBIE U
TPEXCIIONHBIEC, CMEIIAHHOCIOMHBIE, CHMMETPUYHBIC U
HECUMMETPUYHBIE TTAKEThI, TUOKTAIPUUECKUE U
TpUOKTayApruecKue). OTIUUnTENbHBIE YePThl MOP(OIOTHH
1 (PU3UYECKUX CBOMCTB. [ €HE3HC M MPaKTHIECKOE
3HaueHue. [ pynmns! Tanbka-mupoQUILTUTA, CEPIIEHTHHA,
KaOJIMHUTA, CITIOJl, TUAPOCIIO], MOHTMOPHUIJLJIOHHTA,
XJIOPUTOB, XPU30KOJLJIA, AATOJIUT.

[Toaknacc kapKacHBIX aTIOMOCHIUKATOB. OCOOEHHOCTH
CTPYKTYPBbI, 3aKOHOMEPHOCTH paclpe/ieJICHUsI ATFOMUHUS B
teTpayapax. PacnpoctpanenHocts. CTeneHb
YHOPpAAOUYCHHOCTHU MOJICBBIX HIITATOB U €€ 3HAYCHUC B
MUHEPATOTHYECKON TepMobapomeTpuu. Mopdosorus u
¢du3nueckue cBoicTBa.
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56. 24 I'pynna noJsieBsix mmnaroB. [Toarpynmet
TUIarMOKJIa30B M LIEJIOYHBIX MOJIEBBIX MMAaToB. VX o0mmue u
OTJINYUTENbHBIC TPpU3HAKH. OCOOEHHOCTH H30MOopdu3Ma.
Knaccuduxkanus nmnarnokinazos. QenpAMINIaTouabl: TPyIIIIbl
neinura, HeenuHa, KAHKPUHUTA, CONATUTA.
Heomutb.OcoOeHHOCTH CTPYKTYPHI, PU3NUECKUE CBOICTBA,
MPAKTUYECKOE TPUMEHEHHUE.

57. 25 Metoapl UcclieioBaHUsI MUHEPAIOB. MeTo bl
W3yYCHUS MUHEPATOB IIPH MTPOBEICHUU MOJIEBBIX padoT;
MOPSIIOK ONMCAHUS €CTECTBEHHBIX U NCKYCCTBEHHBIX
OoOHaXEeHUH, ITY(HBIX 00pPaA3LOB, IUINXOB, IPOTOJIOYECK.
JlaboparopHble METO/IbI HCCIIEAOBaHUS: ONITUYECKHE,
PEHTTEHO-CTPYKTYPHBIE, TEPMUUYECKUH, TIOMUHECLIEHTHBIN
(TEpMOJIOMUHECHEHTHBIN ), 3T€KTPOHHO-
MHUKpOCKOIU4Yeckre. MeTo bl ucCae0BaHus U3yUeHuUs
XUMHUYECKOIO COCTaBA: XMMUYECKUH, CLIEKTPAJIbHBIMH,
PEHTIeHO-CIIEKTPATbHBIN aHATH3 U JIP.

58. 35 Iloaxnacc kapKacHbIE ATFOMOCHIIMKATHI. [ pymnna
noseBsIx mmaroB. [lnarnoknasel. Kimaccngukarust
u1arnokiazoB. Ll{enovnble mosieBbIe MIaThl: CAHUIMH,
OPTOKJIa3, MUKPOKIIUH (aMa30HuUT). [Ipu3Haku oTinndus
IUIArMOKJIa30B OT IIETOYHBIX MOJIEBBIX MIMaToB. PaboTa ¢
y4eOHBIMH KoJIeKuusiMu. [locemnienne reoornaeckoro
mysess COY.

59. 36 Iloaknacc kapkacHbIe amrOMOCHIUKaTbl. CeMencTBO
(enpamnaron1oB: JEHIUT, NOJUTYLIUT, He(EeTHH,
KaHKPUHUT, COJJAITUT, JIa3ypPUT; CKaIlOJIUT, MUHEPAJIbI
ceMelCcTBa IIEOIMTOB: HATPOJIMUT, CTUILOUT, TeHIaHIuT,
aHaipIM. PaboTa ¢ yueOHbpIME Kosutekuusimu. [Tocemenne
reosiornyeckoro myses COVY.
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60. 37 PaboTa mo MmuHepaiaM KJiiacca Cuiaukarsl, 10
o0pas1oB

61. 38 KonrponsHas padora Ne4 mo Bcem Mmunepaiam, 10
00pasioB

62. 27 IloBTOpeHue MUHEPATIOB Ki1acca CHUIIMKaThl. PaboTa ¢
KOJUIEKLIUAMU U JINTEPaTypoi.

63. 28 [loBTOpeHue MIUHEPaOB (ITOATOTOBKA K UTOTOBOM
KOHTPOJIbHOM pabore. PaboTa ¢ KoJIeKIMIMU U
JIUTEPaTypoHu.

3. 'eHeTHYeCcKask MUHEPAJIOTUS

1. 26 IlonsaTue reHe3uca, mapareHe3uca, reHepamuu,
OHTOTeHUHU MUHEPATOB. O KPUTEPUAX BO3PACTHBIX
COOTHOIICHUH MuHEpanoB. [Ipu3Haku, MO3BOJIAIOIIHE

2
YCTaHOBUTH T€HE3UC MUHEPATIOB.
Tunomopdusm. TunomopdHbIe MUHEPATTBI K TUTIOMOP(HBIE
MPU3HAKH.
2. 27 OHTOTeHUS MUHEPATIOB (3apOKICHUE, POCT
MUHEpaIoB. [ eHe3rc MUHEpATbHBIX UHIUBUIOB U 5

arperaros. HpaKTI/I‘-IeCKOG N HAYYHOC 3HAUCHUC OHTOTCHUU
MUHCPAIIOB.
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3. 28 Knmaccuduxanus mporieccoB MUHEPaTI000pa3oBaHusl.
Marmaruueckue MponeCChbl U UX MUHCPAJIIbHBIC
accoruanuu. [ToHsTre o MarMe, ¢ XMMHYECKHI COCTaB,
TepMOoauHaMuYecKkue ycinoBus. OcoOeHHOCTH
KPUCTAIN3AI[MN MarMbl U 001I[1e 3aKOHOMEPHOCTH B
N3MCHCHHUU MHUHCPAIIbHBIX aCCOI_[I/IaJ_[I/Iﬁ C IOHNXKCHHUEM
temrieparypsl. Kpucrammmsanmonnas nuddepeHnuanmys,
nukBanysl. KoHLeHTpaus pyiHbIX MUHEPAIOB IIPU
MarMaru4eckoM mpouecce. TUnnyHble MUHEepallbHbIE
acconranuu, CBA3aHHBIC C YJIIbTPAOCHOBHBIMHU U
OCHOBHBIMH THUIIAMH: MECTOPOKJICHUS allMa3a, CBSI3aHHBIE C
KUMOEPJIUTAMHU; MECTOPOKACHUSL XPOMUTA U IIJIaTHHBI C
JTYHUTaMH, CyJIb(UIHBIE METHO-HUKEIICBbIE
MCCTOPOKACHUA — C YJIBTPAOCHOBHBIMH 1 OCHOBHBIMU
nopojamu. Hedenmn-anarutoBbie MECTOPOXKACHUS,
CBSI3aHHBIC C YIBTPAOCHOBHBIMU M CPEIHUMH IICIIOYHBIMU
nopoaamu. KapOoHaTUTHI.
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4. 29 Ilermarutel. [Tonarue «mermMarut». Tpu ToOukKu
3pEHEHUsI B YUEHUH O reHesuce nermarutos (A.E.
®epcmana, A.H. 3aBapurkoro, H.I. CynoBukosa). PazButue
nerMaTuToBoro mnpouecca no ®epcmany-BiacoBy, ero
CTaUITHOCTh, 30HATBHOCTH. POJIb JI€TYy4rX KOMIOHEHTOB U
METacOMaTu4eCKUX MPOLECCOB MPU 0OPa30BaHUU
nermMarutoB. Knaccudukanus nerMaruToB mo
T€OJIOTMYECKUM YCIOBHSM MX HaXOXIACHUS U,
COOTBETCTBEHHO, TEPMOIUHAMHYECKUM YCIOBUSIM
obpazosanus (o A.M. TunzOypry, I.I. PogquonoBy) Ha
MErMaTUThl MAIBIX TIyOUH (XpYCTaIEHOCHBIE), YMEPEHHBIX
ryOuH (peaKoMeTaabHbIe), O0JBIINX NTyOuH
(CIIF0IOHOCHBIE), BeCbMa OOJBIITUX MIyOuH (Tpaduueckue).
Nx MuHepanbHbIe acCOIMAIIMU U MMPAKTHYECKOE 3HAYCHHE.
HerpanutHbie merMaruThl.

5. 30 MuHepaibHbIE aCCOLMAUN KOHTAKTOBO-
MeTacoMaTu4ecKux mpoueccoB. O0IIas XapaKTepUCTUKa
KOHTaKTOBO-METaCOMaTHYECKHX IPOLIECCOB
MUHEpar0o0pazoBaHus. THITBI MeTacOMaTo3a o
MEXaHU3MYy 3aMelleHUs: UHQUIbTPAMOHHBIH,

T Py3MOHHBIN, OMMETaCOMaTUYECKHA U 110 (PU3UKO-
XUMHUYECKUM YCIOBUAM: (PEHUTU3ALNS, ATbOUTH3ALMS,
rpeizeHu3anys, ckapaoodpazoBanue. Ponb reoornyeckoii
Cpelbl, a TAKKe JIETyYUX KOMIIOHEHTOB U
TUPOTEPMATBHBIX PacTBOPOB I (POPMUPOBAHUS
Pa3IMYHBIX TUIIOB MUHEPATbHBIX 00pa30BaHUN NpU
METacoOMaTU4eCKUX Mpoleccax. 30HATbHOCTh KOHTaKTOBO-
METAacOMaTU4eCKUX MUHEPAIbHBIX acconranuid. Tunuuxele
accolyaliy MUHEPAIOB JUIsl HEHUTOB, ATbOUTUTOB,
IPEI3EHOB M CKapHOB U UX IMPAKTUYECKOE 3HAYCHHE
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6. 31 TunporepManbHbIe TPOLIECCHl. MUHEpATbHBIC
acCcoLMaIU TUAPOTEPMAIBbHBIX MPoLeccoB. McTouHnku
TUIPOTEPMATBHBIX PACTBOPOB. TepMOIMHAMUYECKHE
napameTpsl npouecca. XMMUYECKUN COCTaB
TUJIPOTEPMATBbHBIX PaCTBOPOB. Bo3MoOKHBIE CITOCOOBI
OTJIO’KEHUS BEIECTBA THAPOTEPMATBLHBIX 00PA30BAHUM.
Kraccudukanys nporeccoB mo TeMreparype oopa3oBaHus
Y TEHETUYECKOU CBSI3U C MarMaruyeCK1UM 04arom
(TITyTOHOTEHHbIE, BYJIKAHOT'€HHBIE U TEJIETEPMAIbHBIE).
TunuyHble MUHEpATbHBIE aCCOLUAMU. [ UIpOoTepMalIbHbBIE
WM3MEHEHUS BMEIIAIOIINX TOpoJ. MuHepanbHbIe
acCOLMAIUU BYJIKAHUYECKUX SKCTAIALNMA (BO3TOHBI).
Bo3sronsl, oOpazyroriiecs: Ipu ByJIKaHUIECKON U
MTOCTBYJIKAHUYECKOM AEATEIbHOCTH. X XUMUYEeCKHi1
coctaB. OcobeHHOCTH MOP(HOIOTHH MUHEPATOB
BYJIKAHUYECKOTO MPOUCXOKACHUS. TUITUUHbBIE
MUHEpPATbHbIE aCCOLMAIMU BO3roHOB. VX 3HaueHue.

7. 32 MuHepalbHbIe acCOIUAIITN METaMOP(PUUIECKHUX
oOpazoBanmii. DU3MKO-XUMHUYECKHE TTapaMeTPhl
Metamopdusma. Turbl meTamopduszma. PernoHanbHbIH
(IMHAMOTEepMAaTbHBIN) U KOHTAKTOBBIN (TepMaTbHbIN)
Metamopdusm. anuu Mmeramopdusma. [Taparenerrnueckue
acCOIMAIlMU MHHEPATIOB B PA3IIMYHBIX 110 HCXOJTHOMY
cocTaBy MeTamophuueckux mopojax. MeramopdoreHHbIe
MECTOPOXKICHHS (MeTaMOP(PUIECKHE: MPAMOPbI, KBAPITUTHI
U MeTaMop(U30BaHHbIE: )KEJIE3UCThIE KBAPIIUTHI,
CUJUTUMAHUT-KUAHUTOBBIC TTOPOJIBI, MECTOPOKICHUS
HaKJaKa, rpaduta). MuHEepaabHbIC MTapareHe3UCHI KU
IBIUHCKOrO TUIIA.

32




8. 33 ['eHeTYECKHE TUIIBI YK30T€HHBIX MTPOIIECCOB
MUHeparnooOpazoBanust. O01as XapaKTeprCcTUKa U
CHCTEMaTHKa 3K30T€HHBIX MpoIieccoB. [Iporecchr
BBIBETpUBaHMsI. MUHEPATbHBIE aCCOLUAINU KOP
BBIBETPUBAHMS, 30H OKUCJICHHS TI0 CYJIb(UIHBIM PyIaM.
Tumbl KOp BEIBETPUBAHUS. 30HBI BTOPUYHOTO CYJIb(HUIHOTO
oboramenus. [Ipumepbl MUHEpATBHBIX MTAPareHE3MCOB
30HBI OKMCIECHHS MEOHBIX, CBUHIIOBO-IITUHKOBBIX,
MOJIHOIEHOBBIX CYJIb(UIHBIX MECTOPOKIACHHI.

9. 34 Tlporecchl OCATIKOHAKOIIJICHUST 1 OMOTEHE3a.
MexaHn4ecKue OCaaKu U MUHEPAIbHBIN COCTaB POCCHIINEH.
WNudunsrpannonssie 00pa3oBaHusi. XUMHUYECKUE OCAIKH
MOPCKHUX M 03€pHBIX 0aCCEHOB (COJICHOCHBIX U
MPECHOBOJIHBIX). TUIIHYHBIE MUHEPATbHbIE aCCOLUAIINH.
buorennsie ocanku U UX acCOLMAIUU.

10. 39 OHTorenuss MUHEpaIbHbIX UHAUBUIOB. [Ipu3Haku
Pa3IMYHBIX BUJIOB 3apO’KACHUS (TOMOTEHHOE,
TeTEPOTEHHOE) U POCTa MUHEPATIOB. Y CJIOKHEHHBIE (DOPMBI
KPHUCTAJUIOB (paclleIIeHHbIe, HUTEBU/IHbIE, CKEJIETHBIE,
MeTakpucTauibl). OHTOTeHUsI MUHEPATbHBIX arperaros.
YcTaHoBI€HNE CTaIUIHHOCTH ITpoLiecca pyJ00TI0KEHHS,
30HaIbHOCTU. COCTaBIEHHUE CXEM I1OCIIEOBATEIILHOCTH
MHUHEpaToo0pa3oBaHus 1Mo oOpa3iaM y4eOHON KOJUICKITHH.
Pabora ¢ yqyeOHBIMU KOJUTEKIUSAME. — | Hac.
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11. 40 Knaccudukarys mporeccoB MUHEPATO00pa30BaHHMS.
Marmaruueckue MponeCChbl U UX MUHCPAJIIbHBIC
acconuanuu. MuHepaabHbIE aCCOIHAIH PYAHBIX
MeCTOpO)I(,Z[eHHI‘;I, CBA3aHHBIX C YJIBTPAaOCHOBHBIMU U
OCHOBHBIMH ITOPOJIaMHU, MECTOPOXKICHUS aiMasa,
CBSI3aHHBIE C KUMOEPIUTAMH; MECTOPOXKICHHUS XPOMHTA U
TUTaTUHBI C TYHUTAMH, CYJIb(pHUIHBIE METHO-HUKEIICBBIC
MCCTOPOKACHUA — C YIBTPAOCHOBHBIMH 1 OCHOBHBIMU
nopojamu. HedennH-anarutoBsie MECTOPOKICHNUS,
CBA3aHHBIC C YJIIBTPAOCHOBHBIMU W CPCAHHUMU IICITIOYHBIMHA
nopoaamu. KapOoHaTUTBI.

12. 41 Ilermarutsl. MUHEpaTbHbBIEC ACCOIUAIIMN TTETMATUTOB
KHCJIOH U ILEJIOYHOM MarM. | paHUTHBIE TErMaTuThI:
XpyCTaI€HOCHBIE, PEIKOMETaIbHbIE, CIIIOJIOHOCHBIE.
[Ileno4yHBIE NETMATUTHI: MTUPOXJIOPOBAs ACCOLIMALIMS B
nerMarutax He)eIMHOBBIX CUEHUTOB, 3BAUAINTOBAS,
CBsI3aHHAas C IIETMaTUTaMHU yJIbTPAOCHOBHBIX — LIEJIOUYHBIX
HOPO/I.

MuHepanbHbIe acCOLMAMA KOHTaKTOBO-
METacOMaTU4eCKUX MPOIECCOB: TPENU3EHbI, U3BECTKOBBIE
CKapHBbI, MarHE3UAJIbHBIE CKAPHBI.

MuHepanbHble acCOLMAlUY THAPOTEPMATBHBIX MPOLECCOB
(KacCUTEpHUTOBBIE, KACCUTEPUT-BOIL(PPAMUTOBEIE,
MOJINOIEHUTOBBIE KUJIbI, KOOATHT-HUKEb-MBILIIbSIKOBUCTHIE
YKWJIBI, TOJIMMETAIMYECKUE U CBUHIIOBO-IIUHKOBBIE SKUJIBI
METHO-TIOP(GUPOBBIE PYABI C MOJIUOACHUTOM, CYPMSHO-
PTYTHBIE MECTOPOXKJICHUS).

34




13. 42 MuHepanbHbIE acCOIUAIIMA METaMOP(PUICCKUX
o0pazoBaHMii. ACCOIMAMY JUHAMO-TEPMAITBHOTO
MeTamopdu3ma ((arus 3eIeHbIX CIIAHIICB, SITHIOT-
am¢pubonuToBas 1 ampuboIUTOBAs (AU —
KPUCTANINYECKUE CIIAHIIbI, THEMCHI, MpaMOPBI,
aM(UOOIUTHI, TPaHYIUTOBAs (allus — TPAHYJIUTHL, TEHCHI;
(ary BBICOKMX JABJICHUA — IKJIOTUTOBAs (partus).
MeTtamopdoreHHbIe MECTOPOXKACHUS (FKEJIC3UCTHIE
KBapIUTHI, Tpad)UTOBBIE MECTOPOKIeHUS ). KOHTaKTOBBIM
metamopdusm. PoroBuku.

MuHepanbHbIE aCCOIUMAIIMK SK30T€HHOTO TTPOUCXOKICHHUS.

boxcuThl, KAOMUHUTHL, TUAPOTETUT, IUMOHUTHI,
MHUHEPATHHBIE ACCOIUIIAYN 30H OKHUCIIEHUS METHBIX,
CBUHIIOBO-ITUHKOBBIX, MOJTHOICHOBBIX CYNb()UIHBIX PYI.

14. 43 Ocanounbie 00pa30BaHUs COJIEHOCHBIX OTJIOKECHUH.
XUMUYECKUE OTIOKEHUS MPECHBIX BOJI (KOJIJIOUHBIE
OCaZIKH) — JKEJIE30pyAHBIE MECTOPOXKAECHUSA. ACCOLUaANN
MECTOPOKICHHUIM MapraHIeBbIX pya U (OCPOPUTOB.

OpI‘ dAHOI'CHHBIC U3BCCTHAKHU, MCJI, JUATOMMUTHI, AIIMBI.
KoHnTtponbHas padota Ne5 1o MUHEpaThHBIM aCCOIHAITUSM
Ppa3IMYHOIO MPOUCXOKICHUSL

15. 29 TlonsTue reHe3uca, napareHe3uca, reHepalun
MuHepaioB. TunomopdHbeie MUHEpasIbl M THIOMOP(HBIE
HPU3HAKHU.

16. 30 Knaccudukanus nporeccoB MUHEPaTI000pa3oBaHUsl.

Marmarnueckue npouecc U uX MUHEPAIbHBIE ACCOLUALINH.
N3yuenne yueOHBIX KOJJIEKIINI 1 My3€HHOM SKCTIO3UITUN
10 TEME.

35




17. 31 Ilonsitue «rermMaruty. Tpu TOUKHU 3pEHUS B YUEHUH O
renesuce nermarutoB (A.E. ®epcmana, A.H. 3aBapunxoro,

H.I'. CynoBukoBa). M3ydenne ydeOHBIX KOJUICKIHI IO TeME.

18. 32 O6mias xapakKTepUCTHKA KOHTAKTOBO-
METAaCOMAaTU4ECKUX MPOIECCOB MHHEPATO00Pa30BaHHSI.

19. 33 TunporepmanpHble mpoueccsl. MuHepaibHble
aCCOIMAINY THIPOTEPMATBHBIX MpoIeccoB. McTouHnkn
THIPOTEPMATBHBIX pacTBOPOB. TepMoIuHAMIYECKHE
napameTpsbl porecca. XMMUYECKUH COCTaB
THIPOTEPMATBHBIX PaCTBOPOB.

20. 34 MuHepanbHble acCOIaUU METaAMOP(UUECKUX
oOpazoBanuii. PernoHanbHbIN (IMHAMOTEPMAIBHEIN) U
KOHTAaKTOBBIN (TepMalibHbII) MeTamopduzm. Daryu
MeTamopdusma.

21. 35 T'enetnueckue TUIBI SK30T€HHBIX MPOIIECCOB
MuHepaiooOpazoBanus. OO0Ias XapaKTEPUCTHKA U
CUCTEMAaTHKa SK30TCHHBIX MPOIIECCOB.

22. 36 IIporecchl 0CanKOHAKOIUICHUS U OHOTeHe3a.

23.

Bcero

70

86

60
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17.

4 YyeOHO-MeETOAMYECKOe O0ecmeYeHHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3TaAHUA:

ackonsckas M. I1. Kpucramiorpadus: yaeOHHUK 17151 TEXHUYECKAX BY30B
(MockBsa: Briciias mikoa).

[Tomos I'. M., ladpanosckuit U. . Kpucrtanmorpadus: yaeOnuk aiis
re0JOrMuYeCKUX HHCTUTYTOB U ¢akynbTeToB(MockBa: Briciias mikona).
bynax A. T, KpuBoBuues B. I'., 3omorapeB A. A. Obmas MuHepanorus:
y4eOHUK JIJIsl CTYZEHTOB BY30B, O0yYalOUIMXCS 10 CHEeHaTbHOCTH
"Teonorust"(MockBa: Akagemust).

berextun A. I'., Iluporos b. U., llIkypckuii b. b. Kypc Mmunepanoruu: yueo.
nocobue I CTyACHTOB BY30B, 00y4. 10 HampasjieHuto moarot. 130300
"ITpuknan. reonorus"(MockBa: YHUBEPCHUTET).

EropoB-Tucmenko 0. K. Kpucramnorpagus u KpucTaioXuMus: y4eOHUK
1utst By30B 110 crietl. "Teonorusa"(Mocksa: KIY).

Kocrenenko JI. I1., Bynsd M. B., 3Bsruna E. A. Kpucramiorpadus,
muHepaiorus: Y. 2. Munepanorus: B 2 4acTsX : J1a0OparoOpHbIN MPaKTUKYM
(Kpacnosipck: Cubupckuit penepanbubiii yausepcutet [CDVY]).

bynax A. I'. Munepanorus: yueOHUK AJIs1 CTYJIEHTOB BY30B, 00YYaIOIIUXCS 110
HarpasJieHuto rnoarot. "l'eonorusa"(MockBa: Akagemus).

3esaruHa E. A., Koctenenko JI. I1., Bynsd M. B., Oxnagaukosa JI. I'.,
Kponanuna M. I1., Kpacos JI. A., ITpokarens E. B., Ctpenerkosa C. B.
Kpucrannorpadus, MUHEpaTorus: 3IEKTPOH. yue0.-MeTO/1. KOMILIEKC
muciuuinHabl(Kpacnosipek: UK COY).

®pank-Kameneuxuii B. A. Kpucramnorpadus u kpucrtauioxumus: Beimyck 5
(JIenunrpan: Jlenunrpaackuii yausepcutet [JII'Y]).

Bbapabanos B. @. ['eneTnueckas munepaiorus: Mmonorpadusi(Jleaunrpan:
Henpa).

T'onoBukoB A. A. Munepanorusi(Mocksa: Henpa).

berextun A. I'. Kypc Mmunepanoruu: y4eOHUK JIJIsl T€0JIOTOPA3BEIOUYHBIX
MHCTUTYTOB U ¢akynbTeToB(Mocksa: ['ocreonrexuznar [[ocynapcTBeHHOE
HAy4YHO-TEXHHYECKOE U3aTeJIbCTBO JUTEPATYPhI I10 T€OJOTUU U OXPaHe
Heap)).

Jlazapenko E. K. Kypc munepanoruu: yueonuk(MockBa: Beiciias mkosa).

berextun A. I. Munepanorus: [yue6Hoe ocoOue sl CTyI€HTOB BY30B U
BTYy30B 2 Kypca](Mocksa: [ocynapcTBEHHOE N31aTE€IBCTBO IE€OJOTUYECKOM
JUTEPATyphl).

berextun A. I'. Kypc Mmunepanorun: yuedGHoe nocobue At yHUBEPCUTETOB U
re0JI0ro-pa3BelouHbIX (PaKyIbTETOB BTY30B: JOMYIIEHO MUHUCTEPCTBOM
Bhiciiero oopasoBanuss CCC?(Mocksa: ['ocymapcTBEeHHOE U31aTENHCTBO
reoyiorudeckoit nureparypsl [[ocreonuznar]).

bartu X., [Ipunr A. Munepanorus ans ctyneatoB = Mineralogy for Students
(MockBa: Mup).

CwmonpsaannoB H.A., Kapckuii b. E. IIpakTnueckoe pykoBoJCTBO 11O
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18.

19.

20.

21.

22.

23.

24.

25.

MUHEpaIOruu: ydyeOHOoe MocoOue sl CTYJCHTOB Fe0J0THUYECKIX
criennanbHocTell By30B(Mocka: Henpa).

bynax A. I'. O6Gmias MuHepanorus: y4eOHHK JJisl CTYJIEHTOB YH-TOB I10
Hanpasnenuto "Teonorus"(Cankr-IletepOypr: M3narensctBo CaHKT-
[TeTepOyprckoro yHUBEpCUTETA).

bynax A. . Munepanorusi ¢ o0CHOBaMU KpUCTa/UIOrpapuu: Y4eOHUK st
By30B(Mockga: Henpa).

bynax A. T, 3omotapeB A. A., Kpuosuuer B. I'. CtpykTypa, nuzomopdusm,
bopmysl, K1accudukanus MmuHepanos: [MoHorpadpus|(Cankr-IleTepOypr:
NznarensctBo CavkT-IleTepOyprekoro rocy1apcTBEHHOTO YHUBEPCUTETA).
Jlazapenxko E. K. OcHoBbl renernueckoit munepainoruu(JIoBos: M3aarenscTBo
JIbBOBCKOI0 YHUBEPCUTETA).

TonosukoB A. A. Munepanorusi(Mocksa: Henpa).

Koctenenko JI. I1., AnanseB C. A. Knaccugukaryst MUHEpanoB U UX
IPUPOTHBIE aCCOIMAIIMN: METOIUIECKHE YKa3aH!sI K TA0OparOpHBIM paboTaM
o Kypcy "Munepanorus" s CTYIEHTOB BceX (popM 00yueHus
creunanbHocTH 08.01 "I'eonornyeckas cheMka, MOMCKU U pa3BeliKa
mectopoxeHuil" (KpacHosipeck: KpacHOsIpCKuil MHCTUTYT LIBETHBIX METAUIOB
uMm. M.U. Kanuauna (KULM)).

Koctenenko JI. I1., AnanseB C. A. Knaccugukaryst MUHEpaIOB U UX
IPUPOAHBIE ACCOLMALIMN: METOIMYECKHE YKa3aHUsI K JIabopaTopHbIM paboTam
1o Kypcy "Munepanorus" s CTyJIEHTOB BceX (popM 00yueHus
cnemuansHOcTel 080100 "I'eosmornueckas cbemka u morcku', 080200
"T'eonorus u pasBeaKa MECTOPOKACHHM MMOJIE3HBIX
uckonaembix"(KpacHosipck: KpacHosipckas akagemusi LIBETHBIX METAIIOB U
3os0ta [[ALIMu3]).

Kocrenenko JI. I1., 3aruna E. A. [Ipocteie popMbl 1 KOMOMHALIMK
KPUCTAJUIOB HU3IIEH M CpeHEll KaTeropuu: METOI. YKas. K ja0. paboTaM 1o
reoMerpudeckor kpuctautorpaduu s cryaenTos crei. 080100 "Coremka,
MOUCKH U pa3Benika MectopoxaeHuit" u 080600 "IIpuknanHas reoxumus,
NEeTPOJIOrHsl, MUHEpanorus" o4Hou u 3a04. popm o0y4.(KpacHosipck:
I'YIIMu3).

4.2 JIM1eH3UOHHOEe ¥ CBOOOXHO PacCHpOCTPaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOACTBA (IPorpaMMHoOe
obecrevyeHne, HA KOTOPOEe YHHBEPCUTET NMeeT JHIEH3MI0, 4 TAKKe CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE o0ecIedeHmne):

l.
2.

Kommnekt opucubix npunoxenunidt MS OFFICE
Cpenctsa mpocmoTtpa Web — cTpanuil.

4.3 UnTepHeT-pecypchl, BKIOYasA NpogeccCuoHaIbHbIe 0a3bl TaHHBIX
U MH(GOPMAIMOHHBbIEC CIIPABOYHbIE CHCTEMBbI:

Hayunas 6ubnuorexa Cubupckoro gpeaepaibHOro yHuBepcureTa. Pexxum
noctymna: bik@sfu-kras.ru

Hayunas snextponnas Oubimoteka: http://elibrary.ru
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S ®oH OLEHOYHBIX CPEICTB

OI_ICHOLIHI)IC CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6OLII/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajibHO-TeXHHYeCKasi 0a3a, He0OX0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

Komnnexuust monenen KpucTauioB
Mopenu mIoTHEHIITUX YIakoBOK mapoB (MY)
Mopenu KpUCTAUIMYECKUX pelieTok MuHepaios (MP)

Komekuust npupoaHbIX JBOWHUKOB U KPUCTAIIOB C UICATHHON OTPaHKOM,
COOTBeTCTBYIOIIEH MozesiM kpructanioB (KK)

[Tmakar: Tabmuia 32 BUAOB CUMMETPHUH

[Tnakar: Pacripenenenne npocThix (POpM IO CUHTOHUSAM

[Tnakar: [IpocTpancTBeHHas pelIeTKa U €€ TeOMETPUIECKHe KOHCTAHThI
ITnakar: [Tonusapuueckne MOAENN CTPYKTYp

Komriekt anektponHbix npesentauii (Power Point) mo teoperuueckomy
(texmoHHOMY) Kypey - 8 mpesentauuii (YMK]I). CocraButens E.A. 3Bsiruna

WurepaktuBHas cucteMa o0yueHus «Kpuctamn HaXoIuTcs B CBOOOIHOM JOCTYIIE
B UnTepuere: http://www.ggd.nsu.ru/Crystal .

JIroMuHOCKOTT

T'opHbIi KOMITaC

Komnexkunn munepanos mkansl Mooca
Xumnueckue peaktusbl: pactBop 10% HCI

VY4eOHbIe KOIIEKIIUT MUHEPATOB, TOA00paHHbIE TSl U3y4eHUS (PU3UUECKUX
CBOWCTB ¥ MOP(OIOTHN MUHEPATHLHBIX HHINBHUIOB M arperaToB

VY4eOHble KOIJIEKIUU MUHEPATOB, TOA00paHHbIE B COOTBETCTBUH C IPOTPaMMON
Kypca
Komneknus muHepanoB yue6GHOM reojioruueckom myzee COY

MakeTbl CTpYKTyp MUHEPANIOB: anMasa, rpaduTa, MeIu, KaTbIUTa, ChaTepuTa,
BIOPTLUTA, (DJIFOOPUTA, KYTIPUTA, IEPOBCKUTA, MMPOKCEHOB, MOJIEBBIX IIMNATOB U T.J.

[Tnakar: Mopgonorust MUHEpaIbHBIX arperaroB

[Tnakar: OCTpOBHBIE MOTUBBI CTPYKTYPbI

[Inakar: Llenoue4yHsle 1 JICHTOYHBIE MOTHBBI CTPYKTYD
[Tnakar: JIuctoBble (CIOUCTBIE) MOTUBBI CTPYKTYPBI
IInakar: KapkacHbIII MOTUB CTPYKTYpBI

[Tnakar: Cxema TpeXCIOWHBIX MaYeK CIOUCTHIX CUIIMKATOB
IInakar: TpexcnolHbIe MaYKy CIIOT

ITnakar: CTpyKTypHl pacmazia TBEpJOro pacTsopa

VYyeOHas KOJIEKINS MUHEPATbHBIX acCOLUAIUN
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Komnnekuus MUHEpaIOB 1 MHHEPATHHBIX aCCOIMAIINN B Y4€OHOM I'e0JIOTHYECKOM
My3ee COY

[Inakar: 30HATBHOCTH CKApHOB HA OJJTHOM U3 MecTOpoxaeHuil Cpennen A3uun
ITnakar: Cxema reojoruuecKkoro 3ajleraHusi CKapHOB
[Tnakar: Cxema reojoruuecKoro 3ajleraHus rpei3eHoB

[Tnakar: Tunomopdusm (M3MeHeHre rabutyca KpUCTAUIOB IMPKOHA U KaCCUTEpUTa
B 3aBHCHMOCTH OT YCIIOBHI 00pa3oBaHMs)

Komriekt anektponHsix npesentanuii (Power Point) mo teopernueckomy
(;mexkumonHoMy) Kypey - 9 npesentauuii (YMK]I). Cocrasurens E.A. 3Baruna

Jns mpoBeeHus 3aHSATUI JIEKIIMOHHOTO TUIA TIpeasiararoTces ayauropuu (302a, y.k)
¢ HabopaMu JEMOHCTPAIIMOHHOTO 000pY10BaHUs (ITPOEKTOP, IKpaH, KOMITbIOTED,
JI0CKa MapkepHas Oemnast), 00ecreqrBaOIIUMHA TEMAaTHYECKUE UIUTFOCTPAIUH U
NPE3eHTallNK, COOTBETCTBYIOIINE pabouell yueOHOM mporpaMme JUCIUITITNHBI.

[Tomemenus s maboparopHbIX padboT (316, y.K.) OCHaIIEHB! KOJUICKIIUSIMHU
MUHEPAIOB U JEMOHCTPAIIMOHHBIM 000py/10BaHUEM (IIPOSKTOP, IKPaH, KOMIIbIOTED,
JI0CKa MapKepHas Oerast).

[Tomerenus st camocTosATeNbHOM paboTsl oOyuatomuxcs (305a, y k., (302a, y.x))
OCHAIIIEHbI KOMIIBIOTEPHOM TEXHUKOM C BO3MOXXHOCTBIO MOJKIIOUEHUS K CETH
"UnTepHeT" n o0ecriedeHreM I0CTyIIa B SJIEKTPOHHYIO HH()OPMAITMOHHO-
00pa3oBaTesIbHYIO Cpely OpraHU3aliH.
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