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1. lean u 3a7a9u TUCUMILIMHBI.

[IpenogaBanue MUCHUTUIMHEI JTOJDKHO C(HOPMHUPOBATH Y CTYACHTA IICIOCTHYIO CHUCTEMY
MPEACTABICHUN M 3HAHWK O MHHEpajlax M Ipolieccax MuHepaiooOpazoBaHus. [[envblo Kypca
SBJISIETCS] 03HAKOMJICHUE CTYJIEHTOB C OCHOBAMHU COBPEMEHHOW MHHEPATIOTUH, MPEICTABISAIONICH
coboii 0a30BYI0 IHCHMIUIMHY B BEIIECTBEHHOM IIMKJIE TC€OJOTHYECKMX HAyK W HIrparomiei
BEYIIYIO POJIb B Pa3BUTUU CHIPHEBOI 0a3bl rOCYAapCTBa.

3aoauu kypca:

- c(opMHUpPOBATh MPEJCTABICHUE O POJIHM U MECTE MHHEPAJIOTHH B IE€OJOTMYECKOM ITHKIIC HAyK,
COBPEMEHHOM COCTOSIHUU OCHOBHBIX TMOJIOKEHUH TEOPETHUECKON MHHEPAIOTHH;

- 3aJI0KUTh OCHOBBI COBPEMEHHON CHCTEMaTHKH MHHEPAJOB M IIOKa3aTh €€ OCHOBHBIC
XapaKTePUCTUKU;

- HAYYUTh JIMaTHOCTHPOBATh MHHEPAJbl 10 KOMIUIEKCY  BBISBICHHBIX  (PH3HUYECKUX,
MOP(}OIOTHUECKUX ¥ TEHETHUECKUX XaPAKTEPUCTHK;

- HAYYUTh WCIIOJIb30BaTh TPUPOJHBIE MHUHEPAIBHBIC aCCOIMAIMU JIUISl YCTAHOBJICHUS WX
reHe3nca.

2. Mecto aucuumiaunsl B cTpykrype OIIOII. Munepanoruss B COOTBETCTBUHM C y4eOHBIM
wianoM uisi HampasneHuss 05.03.01 «[eomorusi» u  QenepalibHBIM TOCYAapCTBEHHBIM
00pa3oBaTebHBIM CTaHAAPTOM BBICIIETO MPO(HECCHOHAIBHOTO 00pa30BaHMs 110 HANPABICHUIO
noarotoBku 05.03.01 «I'eosorusi», yTBepxkIeHHOro NpuKa3oM MuHHCTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoii @enepammu  Ne954 ot 7.08.2014 r. oTtHOCHTCA K 0a3080u uacmu.
JucuumHa Oa3upyercss Ha 3HAHUAX U HABBIKAX, NPUOOPETEHHBIX CTYIEHTAMHU B pPaMKax
u3ydeHust KypcoB «OOmas reonmorusi», «Kpucramiorpadus». Martepuan AUCHUIUIAHBL |
nproOpeTeHHbIE HaBBIKM HEOOXOJUMBI JJIi OCBOEHHS MHOCIEIYIOUIMX TUCLUIUIMH, TaKUX Kak
«[lerporpadus», «Jluronorus», «l'eoxumusi», «l'€0MOTHSI MECTOPOXKICHHHA  TOJE3HBIX
HCKONIAaeMBbIX», «MeTOoIbl TMarHOCTUKUA MUHEPAJIOBY.

JucuuminHa yutaeTcst BO 2 ceMecTpe JUIsl CTY/IEHTOB IIEPBOI0O Kypca.

3. TpedoBaHusi K pe3yJibTATAM OCBOEHUS THCIUTLIMHBI:
[Tponecc n3yueHHs JUCUUIUIMHBI HAlpaBJiIeH Ha (OPMUPOBAHUE Y CTYIEHTA CIEIYIOLINX
KOMITETECHIINMN:

CIIOCOOHOCTBIO K CAMOOPraHu3aluu u camooodpasosanuio (OK-7);

CTIOCOOHOCTH MCIOJIb30BATh B IPOPECCHOHATIBHON IEITENFHOCTH 0a30BbIE 3HAHUS
MaTeMaTHuKu U ectecTBeHHbIX Hayk (OITK-3).

B pe3ynbrare n3ydeHuss JaHHOW TUCHUIUIMHBI CTYICHT JHOJIKEH 3HAMD:
- COBPEMEHHOE MOJI0KEHUE U POJIb MUHEPATOTHH KaK (yHIaMEHTAIbHON TUCIUTLINHBI,
UTPAIOIICH BEAYIIYIO POJb B PA3BUTHH CHIPHEBOI 0a3bl, a TAK)KE MHOTHX COIIMATIBLHO-
HKOHOMHUYECKHUX aCIEKTOB IOCYAapCTBa;
- 00IIETEOPETHUECKUE TTPEICTABICHHS 00 OCHOBaX MUHEPAJIOTUH,
- B3aUMOCBSI3b (PM3UUECKUX CBOMCTB MUHEPAJIOB U €r0 KOHCTUTYLIHEH;
- OCHOBBI KJ1accH(pUKAII MUHEPAJIOB;
- METO/Ibl TMaTHOCTUPOBAHUS MUHEPAJIOB B MOJIEBBIX YCIOBUSX;
- y4eOHYIO STATOHHYIO KOJUICKIIMIO MUHEPAJIOB M IO3HAKOMHUTHCS C MY3€HHBIMHU DKCTIOHATAMHU
00pa31oB MHUHEPAJIOB;
- 0COOEHHOCTH XUMHUYECKOTO COCTaBa, KPUCTATUIMIECKUX CTPYKTYP, (PU3HUUECKUX CBOWCTB,
reHesuca 1 objaacteil NpUMEHEHUs BAXKHEHIITNX TOPOA000Pa3yIOMIUX U PYAHBIX MHHEPAJIOB.

Ymems:
- IPUMEHSTH METO]Ibl MAKPOCKOIMYECKON AUArHOCTUKH MUHEPAJIOB,;
- OTIPEICTIATh OCHOBHBIE TIOPOA000Pa3yIOIINE U PYTHBIE MUHEPAIIBI;



- aHAJIM3UPOBATh MUHEPATLHBIE ACCOLMALINU C LIEJIbI0 TUATHOCTUPOBAHUS MUHEPATIOB U
MOJTyYeHUs! TeHeTHYeCKo HH(OpMaLIUK.

Brnaoemw.:
- METOJIaMH ompeiesieHus] GU3HYSCKUX CBOWCTB MUHEPAJIOB;
- HaBBIKaMU JIMATHOCTUKH MHHEPAJIOB 110 BHEITHUM MaKPOCKOTTMYECKHM CBOHCTBAM;
- HaBBIKaMH TI0JICBOT'O OMKMCAHUs 00Pa3I[0B MUHEPAJIOB;
- IPUHIIUITAMH J1a00PaTOPHOTO MCCIIEAOBAHUS MUHEPATIOB COBPEMEHHBIMU aHATUTHICCKIUMHI
METO/IaMH.

4. O0beM TUCHHUILUIMHBI U BUJbI Y4eOHOH padoThI

Bun yuebHo# paboTh Bcero wacoB / | Cemectpsl
3a4eTHBIX 1 2 3 |4
CIIMHUII

AynuropHsle 3aHsTHs (BCEro) 87 87

B ToMm unce:

Jlekuun 28 28

Jlaboparopusie paboTs (JIP) 56 56

KCP 3 3

CamocTtosTenpHas padora 21 21

B Tom uncie:

Pabora ¢ yueOHOIl KOJUIeKIIuel 1 TUTepaTypoit 21 21

Bun npomexxyTouHoii arTecTanuu (9K3aMeH) 36 36

KonTakTHas padora (Bcero) 89 89

OO61mas TpyA0eMKOCTh YacEl 144 144

3a4E€THBIE €IUHULIBI 4 4

5. Conep:xkaHue TUCHUILINHBI
5.1. Conep:xanue pa3ieioB QM CHUIITHAHBI
Paznea 1. O0mas yacrp

1.1. Benenue. CoBpeMeHHas MUHEpaJOTHs KaK HayKa, €€ COJEp)KaHHE U 3aJayu.
[Tonsite 0 MuHepasie. OCHOBHBIE Tallbl HICTOPUU Pa3BUTHUsI MUHEpAIoruu. CBs3b MUHEPAJIOTUU
¢ JIpyrumu HaykamMu. OCHOBHBIE HampaBl€HUS B COBpPEMEHHOW MuHepanoruu. HayuHoe u
IIPAKTUYECKOE 3HAYEHHE COBPEMEHHON MUHEPAJIOTHN.

1.2. 3emHas kopa U 0COOEHHOCTH €€ cocTaBa. OCHOBHBIE CBEICHHS U XapaKTEPUCTUKU
reochep 3eMian. XUMHUYECKUN 1 MUHEPAIbHBIN COCTaB 3¢MHOU KOPBI.

1.3. Koncturyuust ¥ cBOHCTBa MUHEpPaaoB. THUIBI XMMHUYECKOM CBSI3U B MUHEpajax.
ATOMHBIE UM HMOHHBIE paauychl. KoopauHALMOHHBIE 4YHClIa W KOOpPAMHALIMOHHBIE
MHOTOrpaHHuKU. M3oMopdusm. Tumbr uzomopdubix 3amenieHuid. CTpyKTypHOE YIOpsiIOUEHUE.
Teepabie pactBopbl U ux pacnai. Ilomumopdusm. Iomutunusa. Pacuer xumuueckux (opmyn
MUHEpaJoB. JlMarHocTuyeckue CBOMCTBA MHUHEpaNioB: OJIECK, ILIBET, 4epTa, MpPO3PavyHOCTb,
TBEPJOCTh, CIIAWHOCTh, YAENbHBIH BeC, OOJMK KpPUCTAJUIOB, MOP(OIOTUsS arperaros,
MarHUTHOCTb, 3JEKTPOIPOBOAHOCTh, JIIOMMHECLUEHIUS, pPAaTUOAKTUBHOCTh, KaueCTBEHHbBIE
XUMHUYECKHE peakuu u Jp. CBs3b GU3MUECKUX CBOICTB C COCTaBOM, CTPYKTYPOIl U yCIOBUSAMU
oOpa3oBaHus MUHepaioB (TunoMopdusm). [Ipupoaa okpacku MHUHEPATIOB.

1.4. CoBpeMeHHbIE METO/IbI MUHEPATIOTMYECKUX UCCIEA0BAHUNA. MeTO bl CIEKTPOCKOIINU
TBEPAOTO TeJla, PEHTTEHOCHEKTPAIBbHOIO M PEHTTEHOCTPYKTYPHOTO aHAJIM30B, JJIEKTPOHHOMN
MUKPOCKOIIMH BBICOKOIO pa3peeHus u 1p. [lonesbie MeToabl AMarHOCTUKY MUHEPAJIOB.



1.5. O6pazoBanue MuHepasioB B pupoe. [lonsTHe 0 nmporeccax MUHEPaTI000pa30BaHuUs:
MarMaTU4ecKoM: MEerMaTUTOBOM, ITHEBMATOJMTOBOM, THAPOTEPMAIBHOM, METaMOP(HHYECKOM,
METacOMaTU4YEeCKOM, THIIEPreHHOM. PaciipocTpaHeHHOCTh MUHEPAJIOB B 36MHOM KOpPE U MAHTHH.

Pa3gen 2. OnucarejnbHas 4acTh

2.1. Knaccudukanus 1 HOMEHKIIATypa MHHEPAJIOB

2.2.  CaMopomHble DJIEMEHTBI M HWHTEpMETauIMueckue coeauHeHus.  OOmas
XapaKTEpUCTHKa U ycloBUs o0pa3oBaHus B mpupoje. Kiacc Meramisl: Menp, cepedpo, 30J0TOo,
IUIaTUHA, MOJMKCEH, CaMOpoJHOoe >kene30. Kiacc MmoiayMeTamibl: MbIIIBSAK, CypbMa, BHCMYT.
Knacc Hemeraminsl: anmas, rpadur, cepa.

2.3. Cynbpduasl, cynbdocoan U uM nonoOHble coenuHeHus. OOmas XapakTepucTuka U
ycnoBus 00pa3oBanus B npupoe. OCHOBBI CUCTEMATUKHU CY/Ib(PHUIOB U UX aHAJIOTOB.
Knacc mpocrtble CepHHUCTbIE U UM MOJOOHbBIE COCAMHEHHUs. ['pynma XajabKO3MHA: XalbKO3MH,
apreHTuT, akaHtuT. ['pynna ramenuta: raneHut. ['pynna cdanepura: chanepur, BIOpTHHT,
KrHOBapb. CeMEeHCTBO NMUPPOTHHA: TI'eKCAUPPOTHH, KJIMHONUPPOTUH, NeHTIaHauT. ['pymma
XaIbKOMMPHUTA: XaJIbKOIHUPHUT, OOpHUT. ['pynma KoBeTMHA: KOBEJUIMH. [ 'pynma aypunurmenra:
aypUIIUTMEHT, peanbrap. ['pynna aHTUMOHHMTA: aHTUMOHUT, BUCMYTUH. I'pynna monuOaeHuTa:
MonuOaeHuT. ['pynmna mupuTa: MHPUT, MapKasuT, apceHomuput. Kiacc cynmbdoconn. ['pymma
TeTpa’apura (OJekible pyabl): TEHHAHTUT, TeTpa’ApuT. I'pynma mpycTura: MNpYyCTHT,
nUpapruput, crepanut. ['pynma cynbdocomneil cBUHIA: OyTaHKepUT, JHKEMCOHUT.

2.4. Tanounnele coeauHeHus. OOIas XapakTepUCTHKAa W YCIOBHMS OOpa3oBaHUS B
npupoze. Knace dropunsr: dharoopur. Kiaace XJI0pHIIBI: TaTUT, CHIIBBUH.

2.5. Oxcuapl. OOwiast xapakTepuCTHKa U yclIoBHMsI oOpa3oBaHus B mpupopae. OCHOBBI
CUCTEMATHUKH OKCHUJIOB U TMJIPOKCHU/IOB.
Knacc 1. Ilpoctele M caoxHble okcuabl. I'pynmna kympura: kynput. CemeilcTBO KOpyHIa —
WIbMEHHUTA: KOPYHJ, TIeMaTuT, WIbMEeHUT. ['pynna OpayHurta: OpayHur. CeMmelcTBO
HIMAHENUIOB: IIMHUHENb, MarHeTHT, XPOMIUIMHENIM/bI, TayCMaHUT, Xpuzobepwrl. ['pymma
pyTHia: pyTHI, aHaras, KacCHUTEepHT. [ pymma KoiymMOuTa — TaHTAJIMTa: KOJXYMOWT, TaHTAIIUT,
OUPOJIIO3UT. I'pynma nepoBCKUTAa: MEPOBCKUT. I'pynma nupoxsopa: MHUPOXJIOpP, CAMAPCKMUT.
I'pynna ypanunuta: ypaHuHuUT. CeMEHCTBO KpeMHe3eMma: -KBapll, TPUIUMUT, KpUCTOOAIMT,
omnai.
Knacc 2. Twapookcuabl. I'pynma Opycuta: Opycur. I'pynna ru60cuta: rub6cut. ['pynna
JETUJOKPOKUTa — TéTuTta: OEMMT, JIEMUAOKPOKUT, auacnop, rétur. I'pynna mncuiomenaHa:
IJIOMENaH.

2.6. Kucnopoanslie comnu.
Knacc Hutpartsl: oOmiasi xapakTepuCTHKa M YCJIOBUS oOpa3oBaHMsi B mpupone. Harpuesas
CeNuTpa, KajueBast CeInuTpa.
Knacc xapOonatsl. O0mias xapakTepuCTHKa M yCIOBUS 00pa3oBaHusl B npupoje. be3BogHbie
kapOoHaTel. CeMeNCTBO KajblUTA: KAJBIUT, aparOHUT, MarHe3MT, TOJOMUT, aHKEPUT, CUAEPHT,
POIOXPO3UT, CMHUTCOHUT, LEPYCCUT, CTPOHLMAHUT. [pynma wmanaxura: MalaxuT, a3ypur.
Bonnble kapOOHATHI: HATPOH.
Kiace cynbdatel. O0mias xapakTepucTHKa U yCIIOBUs oOpa3oBaHus B npupoje. ['pymma 6apura:
0apuT, LIeNIeCTUH, aHIJIe3UT. [ pymna rumnca: aHruJIpuT, Turc. ['pynna anyHuTa: alyHUT, IpO3UT.
Knacc monubpatel u BoabGhpamarbl. OO6mias XapakTepuCTHKa W YCIOBUS OOpa3oBaHUS B
npupoze. ['pynna Bonbdpamura: ¢pepoepuT, rrooHeput. I'pymnmna meennura: MOBEIIIUT, HIEEHUT.
Knacc. @ocdarsl, apceHarsl U BaHagatbl. OO0mIasi XapaKTepUCTHKA U YCIOBUS 00pa30BaHUS B
npupoze. be3Boanbie GocdaThl, apceHaThl U BaHaATHL. [ pyrnmna MOHaIUTa: MOHALIUT, KCEHOTHM.
I'pynna anatura: anatut. Boguble docdarbl, apceHaTsl W BaHajnaThl. ['pynma BHBHAHWTA!
BUBUAHUT, aHHA0EPIUT, 3pUTpHH. [ 'pynmna OGupro3sl: 6uprosa.
Knacc cunukarel u amomMocunukatbl. COBpEMEHHOE MPECTaBICHHE O CTPYKTYPHBIX THIAX
cuukatoB. OCHOBBI COBPEMEHHOW KPHCTATIOXMMHUYECKON KJIACCU(PHUKAIMU  CHIMKATOB.
OctpoBHbIe cunukathl. O0IIast XapaKTepUCTHUKA B YCIOBHS 00pa30BaHUsI B TIPUPOJIC.




OCTpoBHbBIE CHJIMKAThl C HW30JUPOBAHHBIMH KPEMHEKHCIOPOIHBIMU TeTpa’apaMu. 0e3
JI00ABOYHBIX aHHOHOB: (DEHAKUT, MUHEPAJIBI TPYMIBI OMMBUHA (M30MOpdHBIEC psabl opcTeput-
¢asuuT-TehpouT), MUHEpPAIBI TPYMIBI TPAaHATOB (IMUPOI, aJbMaHIIUH, CIECCApPTUH, TPOCCYJIp,
aH/paauT, YBapOBHT, LIOPJIOMUT, THAPOTPAaHATHI), LUPKOH, TOPUT. OCTPOBHBIE CUIIMKATHI C
U30JIMPOBAaHHBIMH KPEMHEKHCIOPOAHBIMH TETpa’ApaMu U J00ABOYHBIMH AHMOHAMU: JUCTEH,
aHJaTy3UT, CUJUIMMAHWUT, CTaBPOJUT, Toma3, cheH, XjaopurouJ. OCTPOBHBIE CHIHMKATBI CO
C/IBOCHHBIMH KPEMHEKHCIOPOJHBIMU TETpadApaMH (AMOPTOCWIIMKATHI) M J100ABOYHBIMHU
aHMOHAMM: WIbBAWUT, KaJlaMHH, JaMIpomuT. OCTpOBHbIE CHIIMKATBHl C M30JMPOBAHHBIMU U
C/IBOCHHBIMH KPEMHEKHCIIOPOJHBIMU TETpadApaMH, COACPKAIIMMU J00ABOYHBIC AHUOHBI:
LOU3UT, OSOMJIOT, OPTUT, Be3yBHaH. OCTPOBHbIE CHJIMKAThl KOJBIEBOIO THUIA: OEpHLI,
KOPJHEPUT, JUONTA3, TYPMAJINH, IBAUAIIHNT.

Ilenoyeynble cunukarel. OOwas XapakTepUCTHKAa M YCIOBUS O00pa3oBaHMs B IPUPOJE.
Oco0OeHHOCTH KpUCTAJUIMYECKUX CTPYKTYp IMPOKCEHOB M IHPOKCEHOUIOB. Bapuanun
XMMHUYECKHX COCTaBOB MUPOKCEHOB. J(marpammbl KiaccMpUKalMU MUPOKCEHOB. PoMOuueckue
NUPOKCEHBI: MHHEPAJBbl PsAfla SHCTATUT-(PEPPOCHIINT. MOHOKIMHHBIE MUPOKCEHBI: MHHEPAJIbI
psla KIMHORHCTAaTUT-KIMHOQEPPOCWINT, MUXKOHUT, MHHEpalbl psjia JAUONCHUI-TeAEHOEpIHT,
aBIUT, STUPUH, KaJEUT, CIOAyMeH. [ [upokceHou 1bI: BOJUIACTOHUT, POJOHHUT.

Jlenrounble cunukaTbl. O0Ias XapaKTepUCTUKA U YCII0BHsI 0Opa3oBaHus B npupoe. [loaxoas! k
COBpeMeHHOU Kinaccudpukanuu ampubonaoB. PomOndeckne ampuOOIBI: aHTOQWILIINT, KEAPHT.
MoHoxinHHBIe aM(pUOOBL: MHUHEpaJbl psijia TPEMOJUT-aKTUHOJHUT, POrOBble OOMaHKH;
am(puO0I0BBIC aCOECTHI.

CrhoucTble CUIMKAThl U amoMocHIMKaThl. OOLas xapakTepucTHKa U YCIOBUS 00pa3oBaHUs B
npupose. TUbl CETOK B CTPYKTYpE CIIOMCTBIX CHUJIMKAaTOB; CMEUIAHOCIOWHBIE CUJIMKATHI.
CunMkartsl ¢ JBYXCIOMHBIM IAKETOM: KAOJIMHUT, MUHEpAJbl I'PYMNIbl CEpIIEHTHHA (AHTUTOPHT,
aU3apanT, Xpu3oTwi). CHIMKAThl € TPEXCIOWHBIM NAKETOM: TalbK, NUPO(UIUIUT, CIIOAbI
(MYCKOBHUT, IaparoHUT, (pJIOronuT, OUOTUT, JENUIOMEIIaH, JEMUI0INT, IUHHBAIBANT), XPYIKUE
cimoabl  (Maprapur), TUPOCTIONbl  (TUAPOMYCKOBHUT, BEPMUKYJINT, IJIAYyKOHMUT),
MOHTMOPHWJUUIOHUT, HOHTPOHUT. CHJIMKAThl C YEThIPEXCIOHHBIM IMAKETOM: MHMHEPAJbl TPYIMIIbI
XJIOPUTOB (TIEHHUH, KIIMHOXJIOP, TPOXJIOPHUT, TEOPUHTHUT, mamMo3uT). [Ipenut, anodpummut.
Kapxkacuble cunukatel. O01mas XapakTepuCcTUKa U yCII0BUs 00pa3oBaHus B npupoe. KapkacHsie
AIIOMOCUJIMKATBL: [OJIEBbIE IINAaThl (KaJWEBO-HATPUEBbIE IIOJIEBBIE INIMATHI - OPTOKJIA3,
MUKPOKJIMH, CaHUIMH; IUIarMOKJa3bl - ajJbOWUT, OJNMIOKIA3, aHJEe3uH, Jadpazop, OUTOBHUT,
AQHOPTHUT), JEHIUT, HEeDEINH, CKAOIUThl (MEMOHUT-MApUANINT), KAHKPUHUT, COAAIUT, JIa3ypHUT.
Bonoconepkamiye KapkacHble alIOMOCHJIMKAThl 03 J00aBOYHBIX AHUOHOB (IICOJIUTHI):
HATPOJIUT, aHAIBIUM, I1a0a3UT, CTUIILOUT, TeUTaHIUT.

Pa3nea 3. 3akmounuTesbHas 4acTh

3.1. MunepanbHbIil cocTaB 3eMHOM Kopbl. KonnuecTBeHHOE 3HaU€HHE PA3JIMYHBIX TUIIOB
XUMHUYECKHX COEeAMHEHUH B 3eMHON Kope. OCOOEHHOCTH COCTaBa U paclpeieleHNss MUHEPAIOB B
3€MHOM KOpE.

3.2. Acconmanuum MHHEpPAJIOB B TOPHBIX MOPOJAaX M PYIHBIX MECTOPOKICHUSIX.
MuHepanel TIIyOMHHBIX H3BEP)KEHHBIX IOPOJ M MarMaTH4YeCKUX PYIHBIX MECTOPOXKIACHUM.
Baxneimune accoupanuyu MUHEPAJIOB B NErMaTHTax. AcCOLMalMd MHUHEPAIOB B KOHTaKTOBO-
MeTacoOMaTH4YeCKUX 00pa3oBaHUSAX. MUHEpaabl TMAPOTEPMAIBHBIX MECTOPOKICHHUI MOJIE3HBIX
UCKOMaeMbIX. MuHepasibl 3((y3UBHBIX TOPHBIX IOPOJ M MPOAYKTHl BYJIKAaHUYECKHX
SKCrajsuui. MuHepambl KOpbl BBIBETpUBaHUSA. MUHEpabl OCaJOYHBIX TOPHBIX IOPOI.
Munepasibl MeTaMOp(HU30BaHHBIX TOPHBIX MOPOA U PYAHBIX MECTOpPOXKAeHUH. MuHepasbl
MeTaMOpPUIECKIUX MECTOPOKICHHI MOJIE3HBIX HCKOTIAEMBIX.

5.2. Pa3aenbl JUCHUINIMHBI H MEKIMCIUIIMHAPHBbIE CBA3H ¢ 00ecneYnBaeMbIMHU
(mocJieny0mumMM) U CHUTLIHHAMU

Ne | HaumenoBanue NeNe pazenoB u TeM TaHHOU JUCIUTIITUHBI, HEOOXOIUMBIX IS
/11 | 00ecIIeunBaeMBbIX M3Yy4eHUs o0ecrednBaeMbIX (MTOCIEAYIONUX ) JUCIUILTUH




(mocneayrommx)

IUACIATUINH
1. | Ilerporpadus 1.5 22123|124125.]126 3.2
2. | JIutonorus 15 24125 |26 3.2
3. | 'eoxumus 1.2 113 15 3.1
4, | I'eomorus 15 221232425 |26 3.2
MECTOPOKIACHUI
IIOJIE3HBIX
HCKOMNaeMBIX
5. | Meroasl 13|14 2112223124125 |26 3.2
JAArHOCTHUKHU
MUHEpaJIOB
5.3. Pa3aennl M TeMbl AUCIUILIMH U BUJABI 3aHATHH
Bunnl 3apsTuil B gacax
Ne | HammenoBanue
HanmMeHnoBaHue TeMBbl JIab.
1/ pasnena Jlexn. | CemuH. Sam CPC | Bcero
1.1. Benenue 1 1
1.2. 3emnas xopa u
OCOOCHHOCTH €€ 1 1
cocTaBa
1.3. Koncrutyuus u 2 4 5 8
CBOMCTBAa MUHEPAJIOB
Paznen 1. 1.4. CoBpeMeHHbIE
1 O061as yacto METO/JIbI JICTaJIbHBIX 2 )
MUHEPaJIOTHYECKUX
HCCIICIOBaHUM
1.5. O6pazoBanue
MUHEpAJIOB B 2 5
IpupoJIe
2.1. Knaccuduxanus
Y HOMEHKJIaTypa 1 1
MHUHEPAJIOB
2.2. CamopoHble
3JIEMEHTHI U 2 2 1 5
MHTEPMETANINYECKHE
COCIMHCHUS
Paznen 2. 2.3. Cynbbumsl,
2 OnucarenbHas | CyJab(OCOIU U UM 2 4 5 8
4acTh MOJJO0HBIC
COEIMHEHUS
2.4. 'anmongHbIE
COEIMHEHUS 2 2 1 5
2.5. Okcuppl 2 4 2 8
2.6. Kucnopoausie 7 36 12 55
cou




Paznen 3.
3aKIounTeNbLHAs
4acTh

3.1. MunepasbHbIi
COCTaB 36MHOU KOPBI

3.2. Accouuanun
MHHEPAJIOB B TOPHBIX
MOPOJIaX U PYTHBIX
MECTOPOIKICHHSIX

HUroro

28

56 21

105

6. Ilepeuyenn J1abopaToOpHBIX padoT

Ne
/o

Ne
pasjena u
TEMBI
JIACIIUIT-
JIMHBI

HaunmenoBanue
71a00paTOPHBIX pabOT

TpynoemkocTs
(dachr)

OLeHOYHBIE
CpeacTBa

dopMupyemble
KOMIIETCHIINH

1.3

Mopdoiorus u puznueckue
CBOMCTBA (IMAarHOCTUYECKUE
CBOICTBa) MUHEPAJIOB

3a4€CT

OK-7, OIIK-3

2.2,2.3

Tun 1.Camoponansie
AIIEMEHTBHI.
Tun 2. Cynshumsl.

3a4€T

OK-7, OIIK-3

24,25

Tun 3. [anonasl.
Tum 4. Oxcuasl

3a4€T

OK-7, OIIK-3

2.6

Tun 5. Comn
KHCIOPOACOACPIKAIINX
kuciot. Knacc 5.1.
Kap6oHartsl.

Knacc 5.2. Cynbdatsl
Knace 5.3. Bonbdhpamarsr
Knacc 5.4. @ocdatsl

3a4€CT

OK-7, OIIK-3

2.6

Knacc 5.5. Cunukatsl
IToaknacc 5.5.1. Cunukarsl
C U30JIMPOBAHHBIM
KPEMHEKHUCIOPOAHBIM
TETPa’APOM B
KPUCTAJUTMYECKOU
CTPYKTYpE.

IToaknacc 5.5.2. Cunnukarsl
CHSOHHpOBaHHBHHI
rpynmnamMu
erMHCKHCHOpOHHHX
TETPa’ApoB B
KPHUCTAJUTMYECKOU

CTPYKTYPpE.

3a4€T

OK-7, OIIK-3

2.6

ITogxnacc 5.5.3. Cunukarsl
C HENPEPbIBHBIMU
IICIIOYKAaMHU U JICHTaAMU
KPEMHEKHUCIOPOJIHBIX
TETPadApOB B
KPUCTAJUTMYECKOU

CTPYKTYpE.

3a4cT

OK-7, OIIK-3

2.6

ITonxmacc 5.5.4. Cunukarel

3a4cT

OK-7, OIIK-3




C HETIPEPBIBHBIMU CIIOSIMU
KPEMHEKHUCIIOPOTHBIX
TETPa’IpOB B
KPUCTAJUIMYECKOU
CTPYKTYpe.
Iloaxmacc 5.5.5. Cunukarsl OK-7, OIIK-3
(UTFOMOCHIIMKATHI) C
TPEXMEPHBIMU KapKacamu
8 2.6 AITFOMOKPEMHEKHUCIIOPOTHBIX 8 3a4er
TETPadIpOB B
KpUCTAIITUYECKON
CTPYKType
9 3.2 MuHepaibHbIE acCOIUAIIIN 4 3a4er OK-7, OIIK-3
6.1. [li1an caMoCTOSITEJILHOM PA0OTHI CTYJIEHTOB
No Bun Pexomenagyemast Kou.-
Tema CaMOCTOSITEIb- 3ananue BO
HEJl. . auTepaTypa
HOMW pabOTHI 4acoB
1. berextun A.T.
Kypc
MUHEPAJIOTUH.
M. : KAV. - 2008.
—736c.
Pa6ora o Io o6pasiam u3 2. bynanos B.A.,
3aKpEeIUICHUIO | JTAJIOHHOHN M paboueit benoronos A.A.,
dusnyeckue HaBBIKOB KOJUJICKITUH Cuspix AWM.
1 CBO¥iCcTBA OlpEseNe s | MMHEpaNoB omucars n | [IPAKTHIECKas 2
MHUHEPAJIOB. (U3UIECKUX ONpeenTh OCHOBHBIe | MAHCPAIOTHA €
CBOCTB JIMAarHOCTUYECKHE OCHOBaMH
MUHEPAJIOB. CBOMcTBa MuHepajop | KPHCTALIOrpa-
¢un. — Upkyrck:
N3n-Bo
Hpkytckoro
VHUBEPCUTETA,
1995. - 248 c.
Brmnmarensro 1. berextun A.T.
U3Y4YHUTh 00pasIibl Kype
MUTHEPATOB, MHHEPAIOTUH.
YCTAHOBMB ULL |\ . g1y~ 2008.
o0pasuoB u3 paboyelt | 736 c.
CamMopoHBIe PabGoTa S KOJUIEKIUH )
2 AIEMEHTEL 3TaHOHH051 Hu ¢busmnueckue cBoiicTaa, 2. bynaunos B.A., 3
CymshuL. paboyeit a TaKKe OOpaTHTh benoronos A.A.,
KOJUICKIIMSIMHA. | BHUMaHHE Ha Cuspix A.1.
COBMECTHOE [IpakTnueckas
HaXO0XJIECHUE MHHEPAJIOTHA C
H3y9IaeMBIX OCHOBaMU
MUHEPAJIOB B KpHUCTAJIJIOrpa-
obpasnax. Cocraputs | Gun. — Hpkyrck:




CBOIHYIO TaOIHUITLY U3n-Bo

¢usnyeckux cBoicTB | Mpkyrckoro

JUTSL TIEPEYHS YHUBEPCHUTETA,

MuHepanoB u3 TunoB | 1995. - 248 c.

CaMOPOIHBIC

AJIEMEHTHI 1

CyIb(puabL.

E;{y?lfliegggium 1. berextun A.l'.

MUHEPAJOB, Kype
MUHEPaJIOTHH.

YCTAaHOBHB JIA M. : KJIY. — 2008.

00pasuoB u3 pabouern | 736 c.

KOJIJICKIIUHN
¢u3nueckue CBOICTBA,
a TaKkKe 00paTUTh

2. bynanos B.A.,
bemoromos A.A.,

T aJToHTHbIe Pabora c BHHUMaHUE Ha Cuspix A.N.
S — STaJIOHHON 1 COBMECTHOE [IpakTrueckas
paboueit HaXOXKJICHHE MHHEPAJIOTUs C
OKcHIBL.
KOJUICKIMAMU. | U3y4aCMbIX OCHOBaMH
MHHEpPAIOB B KpucTtajjiorpa-
obpasnax. Cocraputs | Gun. — Hpkyrck:
CBOJIHYIO TaOJIHUILYy N3n-so
¢usnyeckux cpoiicts | UpKyTckoro
IS IEpEeYHs YHHUBEPCHUTETA,
muHepasos u3 Tumos | 1995. - 248 c.
raJou/Ibl U OKCHJIBL.
Bunmareibio 1. berextun A.l'.
U3Y4YUTh 00pa3libl Kype
MUTHEPAIOB, MHHEPAIOTUH.
YCTAHOBUB WL~ | \1 . K]V, — 2008,
o0pasuoB u3 paboueit | 736 c.
KOJUICKITUH
¢usnueckue cpoiictsa, | 2. bynanos B.A.,
a TaKKe 00paTUTh benoronos A.A.,
Pabora ¢ BHHUMaHHE Ha Cuseix A.H.
STAJOHHOW U | COBMECTHOE [TpakTuyeckas
KapOonartsl. .
paboueit HaXO0XKJICHHUE MHUHEPAIIOTHS C
KOJUICKITUSIMH. | H3y94aeMBbIX OCHOBaMH
MHUHEPAJIOB B KpHUCTaJIorpa-
obpasuax. Cocraputs | Gun. — Hpkyrck:
CBOJZIHYIO TaOJIHUIy U3n-Bo
¢usndeckux cpoiicts | pKyTCcKoro
TS TIEPEYHS YHUBEPCHUTETA,
MHUHepaioB u3 kmacca | 1995. - 248 c.
KapOOHATHI.
Cymbdars. Pa6ora c BuumarensHo 1. Berextun AL
PocdathL. STAIOHHOW M | M3YdHTH 00pas3Iisl Kypc
Bosshpamats! pabouei MUHEPAJIOB, MHHEpATOTHH.
KOJUIEKIIUSIMH. | YCTAHOBHUB JIJISI M.: KJTV. — 2008.




00pastoB u3 padboueit
KOJUICKITUH
(busnveckne CBOWCTBRA,
a TaKkKe 00paTUTh
BHUMaHHE Ha
COBMECTHOE
HaXOXKJICHHUE
M3y4aeMbIX
MUHEPAJIOB B
obpasiax. CocTaBUTh
CBOJTHYIO TaOJIHILY
(hU3HUYECKUX CBOWCTB
JUTSL TICPEYHS
MUHEPAJIOB U3
KJIaCCOB CYJb(DaThI,
BOJIb()paMaTel U

— 736 c.

2. bynanos B.A.,
bemoromos A.A.,
Cuspix A.W.
[IpakTrueckas
MUHEPAIOTusi ¢
OCHOBaMU
KpUcTajiorpa-
¢un. — Upkyrck:
N3n-Bo
Hpkytckoro

YHHUBEPCUTETA,
1995. - 248 c.

Cuukartsl ¢

¢bocdartsl.

BHumarensHO 1. Berextua A.T
U3Y4YHUTh 00pasIbl Kypc -
MHHEpPAOB, MUHEPAJIOTUH.
YCTaHOBHB IS M. : KJIY. — 2008.
00pasuoB u3 pabouell | 73 6 c

KOJUICKIIUH
(u3nuecKkre CBOMCTBRA,

2. bynanos B.A.,
benoromos A.A.,

W30JIMPOBAH- a TaKke o0paTUThH
HBIM KpEMHE- PaGora ¢ BHUMAaHHE Ha Cuseix A.H.
KHCJIOpPOAHBIM ATaJOHHOMN U COBMECTHOC ITpakTnyaeckas
TETPa’APOM B paboueit HaXO0XECHUE MHMHCPpaJIOTHS C

KpUCTAJLIIH- KOJUICKLIUSIMHU. | U3y4aeMbIX OCHOBaMH
YEeCKUX CTPYK- MHHEPAJIOB B KpUcTajiorpa-

Typax. obpasuax. Cocrasuts | Gun. — Hpkyrck:
CBOJZIHYIO TaOJIHUIy U3n-Bo
¢usnyecknx cpoiicts | IpKyTckoro
JUTSL TIEPEYHS YHUBEPCHUTETA,
HEO0OXOUMBIX 1995. - 248 c.
CUJTKATOB.

Bunmareibio 1. berextun A.T'.
U3Y4YHUTh 00pa3Iibl Kype

Cunukarsl ¢ MHHCEPAIOB, MUHEpaJIOrUu.
M30JIMPOBaH- YCTAHOBHB V1A . | M.:KOY.-2008.
HEIMH rpyIma- o0pasuoB u3 paboueit | 736 c.

MEL KpeMHe- Pabota c KOJUIEKIIUH ) .- -
KHCITIOPOTHBIX 3TaHOHH051 u (u3nuecKre CBOMCTBA, . byJlaHOB b.A.,
TeTPASIpPOB B paboyeit a TaKKe 0OpaTHTh benoromnos A.A.,

KpHCTAILIH- KOJUJISKIIUSAMH. | BHUMaHUE Ha Cuspix AL

COBMECTHOE [IpakTnueckas

CT;;IS:}II/Igax, HaX0XJICHUE MHHEPAJIOTHA C

M3y4aeMbIX OCHOBaMH
MUHEPAJIOB B KpUCTaJiorpa-
obpasnax. Cocraputs | Gun. — Hpkyrck:




CBOIHYIO TaOIHUITLY U3n-Bo
¢usnyeckux cBoicTB | Mpkyrckoro
JUTSL TIEPEYHS YHUBEPCHUTETA,
HEe00XO0IUMBIX 1995. - 248 c.
CUJINKATOB.
BHHMaTeHgHO 1. berextun A.T.
M3y4YUTh 00pasibl Kype
MUHEPAJOB,

MUHEPaJIOTHH.
YCTaHOBUB ISt M. : KITY. — 2008
00pa3noB u3 paboueid | 73 6c ' '

KOJIJICKIIUHN
¢u3nueckue CBOICTBA,
a TaKkKe 00paTUTh

2. bynanos B.A.,
bemoromos A.A.,

[enoueumbie 1 PaGora ¢ BHHMaHHUE Ha Cuspix A1
3 LCHTOUHLLE STAJIOHHOH U | COBMECTHOC [TpakTrueckas
paboueii HaxO0XKJICHHUE MHUHEPAJIOrus ¢
CUJIMKATEHI.
KOJUICKIMAMU. | U3y4aCMbIX OCHOBaMH
MHHEpPAIOB B KpucTtajjiorpa-
obpasnax. Cocraputs | Gun. — Hpkyrck:
CBOJIHYIO TaOJHILYy Usn-Bo
¢usnyeckux cpoiicts | pKyTckoro
JJIA IIEPEYHA YHUBCPCUTCTA,
HEO0OXOIUMBIX 1995. - 248 c.
CUJIMKATOB.
BHumarensHO
6 1. berextun A.T'.
H3Y4YUTh 00pasIbl
o P Kype
MHHEPAJOB,
MHUHEPAJIOTHH.
CTAHOBUB JIJIS
> O soucii | M: £ KILY. —2008.
00pa3noB u3 padboucit
pastion 13 p ~736c.
KOJIJICKIIHH
¢usnueckue cpoiictsa, | 2. bynanos B.A.,
a TaKKe 00paTuTh benoronos A.A.,
Pabora ¢ BHHMaHHE Ha Cuspix A1
9 Cnoucrsie ATAJIOHHOH U COBMECTHOE [TpakTryeckas
CUJIMKATBHI. paboueii HaXO0XJICHHUC MMHCPAJIOTHA C
KOJUICKIUAMU. | U3y4aCMbIX OCHOBaMH
MMHEpaJIOB B Kpucrajjiorpa-
obpasuax. Cocrasuts | Gun. — Hpkyrck:
CBOJIHYIO TabmuILy N3n-Bo
¢usnyecknx cpoiicts | IpKyTCckoro
JJIS TICPECYHSA YHUBCPCUTECTA,
HEO0OXOIMMBIX 1995. - 248 c.
CUJTMKATOB.
BuumarensHO
1. berextun A.T'.
Pa6ora c W3Y4YHUTh 00pasIibl
KapkacHsbie . Kype
ATAIOHHOW U | MUHEPAJIOB,
10 aJTFOMOCHJIHU- AGoueit CTAHOBHE 1A MUHEPAJIOTHH.
KaThbl. P y : . | M.:KJIVY. - 2008.
KOJUIEKIIMAMHU. | 00Opa3loB U3 pabouei | 736 ¢

KOJIJICKIINH




(hu3MYecKre CBONCTBA,
a TakKe 00paTUTh

2. bynanos B.A.,
Bbenoromos A.A.,

BHHMAaHHE Ha Cuspix A.N.
COBMECTHOE IIpaxTnueckas
HaXO0KJACHHE MHUHEpAJIOTHs C
M3y4aeMbIX OCHOBaMH
MUHEPaJIOB B KpUCTaJIorpa-

obpasiax. CocTaBUTh
CBOJIHYIO TaOJIHILYy

¢un. — Upkyrck:
Uzn-so

¢usnveckux cBoicTB | MpkyTckoro
JUIS IEPEYUHS YHUBEPCUTETA,
HEOOXOAUMBIX 1995. - 248 c.
CHJIMKATOB.

1. berextun A.T.

Kypc
MHUHEPaJIOTHH.

I1o sramonnoi M. : KIVY. - 2008.
- 736 c.

KOJUICKIIUA U3YYUTH
OCHOBHBIC THUIIBI

2. bynanos B.A.,

HPHUPOAHBIX Benoronos A.A.,
Pa6ora c accouuanui
Hprpontsie ATaJOHHOMN U MI/IHeLI an]i)B [Iposectn Cisprx A1
11| wmncpaibiisie aboueit onncane 0.6 ESI_IOB Upaxmiricokas
ACCOLUALH. P p MUHEPAJIOTHs C
KOJUICKIIUSIMH. | MUHEPATbHBIX OCHOBAMH
accouuauuu. s KPHCTAILIOrpa-
Ka)KJ0ro oopasua dun. — UpkyTek:
apryMeHTUPOBATh UX | 351-Bo
TCHE3HC. HpKyTCcKoro
VHUBEPCUTETA,
1995. - 248 c.

6.2. MeTonnueckne yKa3aHus 10 OPraHU3AIUHM CAMOCTOSTEIbHON PadoThl CTYICHTOB

CamocrosrenbHas padota crynenToB (CPC) no naHHO#M quCHUIUIMHE MpeaycMaTpuBaeT padoTy
HaJ ODTAJIOHHBIMM U pabOuYMMH KOJUJIEKIUSAMH OOpa3lloB MHHEPaJIOB B COOTBETCTBHU C
M3YYEHHBIM MaTepuajoM, a TaKKe COCTaBJICHHE TaOJMIl C JAMAarHOCTUYECKUMHU CBOICTBaMHU
paccmaTpuBaeMblx MHHepaioB. Crtpykrypa mnpoBeaeHuss CPC mnpuBenena B Ttabmuue 6.1.,
COIIACHO KOTOPOW HUXE NMPUBEICHBI KPAaTKUE METOJMYECKHE YKa3aHUs K €KEHEeAeNbHOH (o
IYHKTaM) CEMECTPOBOI paboTe CTyAeHTa.

1. Tema «®usnyeckue cBOICTBa MUHEPAIOBY». B X0/1€ ayAUTOPHBIX 3aHATUN (Ha JIEKIMSIX
U J1abOpaTOpHBIX paboTax) CTyJEHTaM H3J1araloTcs TEOPETUYECKHE ACHEeKThl M MPaKTHUYECKUe
HaBbIKM MO JaHHOM Teme. Jlyig 3aKkpemuieHuss MaTepuaia B XOJle CaMOCTOSITENIbHOM pPaldoThI
CTYAEHTHI JOJDKHBI C MCIIOJIb30BAaHUEM ITAJIOHHOW M paboueil KOJUIEKIUH B COMPOBOXKIECHUH C
PEKOMEHIyeMON JIUTepaTypoll M COOCTBEHHBIMM 3allUCIMHU  PACCMOTpPETh, OMNUCaThb U
YCTAaHOBUTh OCHOBHBIE (U3MYECKHE, B TOM YHUCIEe MOP(OIOrUYecKre XapaKTepUCTUKU
MUHEpajoB B oOpa3uax. B sranoHHOil M pabodeil KOIEKUUSX MPEACTaBICHbl TUIIUYHBIE
MHUHepaJibl 00JaaloNMMU  KJIACCUYECKUMHU (U3NYECKUMU CBOWCTBAMHM — OJieCKOM (TIMpHT,
TaJIeHUT, canepuT, TUTAHUT, TpapuUT, UWIBMEHUT, KaIbLUT, (DIOTONUT, KAOJIUHUT, MUPOITIO3UT,



HedenrH, KBapl), TBEPIOCThIO (TalbK, THIIC, KaJbIUT, (DIIOOPHUT, almaTuT, OPTOKIA3, KBapl,
Tomas, KOPYHI, aiMa3, rpadur, AWCTEH), IBETOM (MOpPHOH, TOPHBIA XpyCTaslb, aMETHUCT,
payxrTomas, KHHOBapb, OOpDHHUT, peajbrap, aypuIUIMEHT, MaJaxuT, a3ypuT), IBET YepThI
(J1a3ypurt, cepa, XalnbKOIIUPUT, MOJUOJCHUT, MaPMATHUT, T€MAaTUT), CHAHHOCTHIO (OMOTHUT, TaJuT,
KaJbINT, (DIIIOOPUT, TUIATUOKIIA3, alaTuT, HeeluH, KBapll), YIAEIbHbIM BeCOM (TaJIeHUT, OapuT,
KaJbLIUT, KAOJUHUT), ABYJIy4eHpeIoMIeHUEeM (MCIaHICKUHM IINAaT), MArHUTHOCTBIO (IIMPPOTHH,
MarHeTHT, WIbMEHUT), MOP(OJIOTHENH KPUCTAIUIOB (TAJICHUT, IIHHENb, aTbMaHIUH, TETPAdIPHT,
KaJbLIUT, MUKPOKJIMH, MYCKOBHT, IIepi, Oepuiul, KBapll, KHaHWUT, AUOICHU]I), Mopdosoruei
arperaroB (apy3a kBapua, GocopHTOBBIC W MUPUTOBBIE KOHKPEIMH, OOJIUTHl MArHeTuTa M
IUPOJIFO3UTA, 3€PHUCTBIC arperaTsl IUIArMOKJIa3a W IUPUTA, HATEUYHbIE arperarbl KajablUTa U
aparoHUTHI, JIEHAPUTHI OKCHUIOB U THIPOOKCHIOB MapraHIla, HAJIEThl MAJaxWTa, aHIJIE3UTa U
nepyccuta). Kaxxnas kareropus (pU3M4eCKMX CBOMCTB IPOCMATPUBAETCS M aHAIM3HUPYETCs Ha
o0pa3iax 3TaTOHHON KOJUIEKIINH, 0e3 KaKUX-JIN00 MaHUIYJISIHA ¢ oOpasnamu. Jlanee MmaTepua
3aKperuIsieTcs IPaKTUYECKMMH HaBbIKaMU Ha 00pa3iax pabodeit KOJUIEKIUH.

2-10. CrpykTypa caMOCTOSTENbHOW palbOThl A TEeM, TIOCBSIIEHHBIX paboTe C
STAJIOHHBIMU U PabOYMMM KOJUIEKIUAMH 10 TemMaM «CamMopoaHble 37eMeHTh» U «Cylnbhuiab»
(memens 2), «amouns» u «Oxcuap» (Hepens 3), «KapOonate» (Hemens 4), «Cynbdatsy,
«Docharey u  «Bombdpamare»y  (memens  5), «Cwiukatel ¢ HM30JMPOBAHHBIM
KPEMHEKHCIOPOIHBIM TETPAdIPOM B KPUCTAJUIMUECKON CTpyKType» (Heaens 6), «CHIIMKaThl ¢
U30JIMPOBAaHHBIMU IPYIIIAMU KPEMHEKHCIOPOAHBIX TETPA3IPOB B KPUCTAIUIMYECKON CTPYKTYPE»
(menenst 7), «llemoueuyHble W JEHTOYHbIE CHIMKATbDy (Heaens 8), «ClIoucCThle CHUIMKATBD)
(menens 9), «Kapkacuslie cunukatel» (Hemens 10) equHooOpa3Ha U B 00mIeH popMe usjiaraercs B
JAHHOM OOBEMHEHHOM ITYHKTE.

JUis  ycnemHoW peanu3allid CaMOCTOSITENIbHONW pabOThl  CTYAEHTBHl HCIOJIB3YIOT
PEKOMEHIYEMYIO TUTEpaTypy (cM. Tabi. 6.1), coOCTBEHHBIC KOHCIIEKTHI JICKIIHIA, a TAKXKE 3aIHCH
U TIOMETKH, CJeJIaHHble Ha JIabopaTOpHBIX paboTax MO cooTBeTCTBylouleld Teme. CHauana
PEKOMEHAYETCS pacCMaTpUBaTh M aHAIM3UPOBATH KAXKIBIA W3ydaeMblii MUHEPaT U3 STAJIOHHOM
KOJIJIEKIIMM, oOpalliasi BHUMaHUE Ha TeHeTHYecKyto nHpopmaruio. Jlanee cTyJeHT NpUCTynaeT K
pabote Haa oOpa3amu U3 pabodel KOJUICKIMH, BCIIOMUHAS OCOOCHHOCTH JUATHOCTHKH JAHHBIX
MuHepasioB.  KiroueBbIMM — 3a7adaMy  KaXJOW  CaMOCTOSITENbHON  paboThl  sIBIISETCS
dopMHpOBaHHE TIPEINCTABICHWA O Bapualud (QU3NYECKUX CBOWCTB W TE€HETUYECKHUX
0COOEHHOCTE MHUHEpaloB B Ipelesiax COOTBETCTBYIOLIEH KiacCU(UKAIMOHHOW €IMHUIIBI
(Tuma, Kiacca, MOJKJacca), 3allOMUHaHHWE (U3UYECKMX M MOP(OJIOTHUYECKUX CBOMCTB U
0coOeHHOCTEe TreHe3uca A KaKJOro MHHepaja, BbIPaOOTKM ONTHUMAJIbHOIO TNOAX0Ja B
OTIpeNIeICHNH TUAarHOCTUIECKUX CBOMCTB M3Y4aeMbIX MUHEPAJIOB.

Hwxke mpuBeneHbl CHUCKHM PEKOMEHIYEMBIX K pPAacCMOTPEHHIO MUHEpPAlIoB JUIs
COOTBETCTBYIOIEr0o exeHenenbHoro stana CPC (cornacHo myHkTam Tab. 6.1).

K teme 2 («Camopoansie sneMeHTh» U «Cynbpuisl»): Meab, cepedpo, rpadur, cepa,
XallbKO3WH, TAJCHUT, c]alepuT, KUHOBAPb, MUPPOTHUH, NEHTIAHIUT, XAJIbKOIHPHUT, OOpPHHUT,
KOBEJUIMH, AaypUIUITMEHT, peajbrap, CTHOHUT, BUCMYTHH, MOJIMOJIEHHT, MUPUT, MapKasuT,
apCEHOIMPUT, TEHHAHTHUT, TETPAYIPHT, JPKEMCOHHT, OyJIaHKEPHT.

Kreme 3 («lamouap» u «OKCUABI»): TaluT, CHIBBUH, (DIFOOPHUT, KYNPHUT, KOPYHI,
reMaTUT, WIBMEHHT, IIIHHENb, MarHETUT, XPOMHUT, PYTWJI, KaCCUTEPUT, KOIYMOUT-TaHTAJINT,
NEPOBCKUT, KBapll, onai, Opycur, rudOcuT, 6EMUT, TUactop, TETUT, TUAPOTETUT (JIMMOHUT),
MICUJIOMEJIaH.

Krteme4 («KapOoHaTbl»): KalblUT, aparoHUT, MarHe3WuT, JOJOMHUT, CHACPHUT,
POIOXPO3UT, CMETCOHHUT, IEPYCCHUT, CTPOHITHAHUT, MAITAXUT, a3ypHT.

K teme 5 («Cynbdatsy, «Dochare» u «Boabppamarsi»): 0apuT, LENECTUH, aHTIE3UT,
AQHTUJIPUT, THUIIC, IPO3UT, ATYHUT, amaTUT, Oupro3a, pepOoepuT, rroOHEPUT, IIEETUT, TOBEILIHT.

Kteme 6 («CunmukaTbl € HW30JUPOBAHHBIM KPEMHEKHCIOPOJIHBIM TETPa3JpoB B
KPUCTAIIMYECKON CTPYKTYpe»): LHUPKOH, (opcTepur, ¢asiur, Tona3, KUAHWUT, aHAaIy3WT,



CUJUTUMAHUT, XJIOPUTOUJ, CTAaBPOJIUT, TPaHAThl (IUPOI, AIbMaHIWH, CIIECCAPTHH, YBapOBUT,
rpoccymsip, aHAPATNT), TATAHUT.

K teme 7 («CHIUKATHI ¢ U30JIMPOBAHHBIMU TPYIIIAMUA KPEMHEKUCIOPOIHBIX TETPAdIPOB
B KPHUCTAJUIMYECKON CTPYKTYpe»): Be3yBHaH, JaMIPO(PWLIUT, SMHUIOT, OEpHII, SBIUAIUT,
TypMaJIHHBI.

K teme 8 («llenmouyeunble CUIMKATBI»): AUOICH/, T€ACHOEPTUT, aBIUT, JKaJIeUT, ITUPHH,
CHOJYMEH, PHCTATHUT, TUIIEPCTEH, OPOH3HUT, BOJUIACTOHHUT, POJAOHHUT ACTPO(UIUIUT, TPEMOIIUT,
AKTHUHOJIUT, POTOBble 00OMaHKH, ri1ayKodaH, aphBEICOHMUT.

K teme 9 («CrmoucThie CHIMKATEI»): TaabK, TUPOPUILIUT, (PIOTONUT, OMOTUT, MYCKOBHUT,
JCHUI0JINT, XJIOPUTH! (IIEHHUH, KJIMHOXJIOP, TIOPUHTUT), CEPIIEHTUHBI, XPU3OTHIIbI, KAOJIUHHUT,
MOHTMOPHIJIOHUT, HOHTPOHUT, BEpPMUKYIIUT, WILJIHT.

K reme 10 («KapkacHble aqrOMOCHIMKATBI»): IJIAardOKIa3bl, MHKPOKIUH, OPTOKIA3,
CaHWJIMH, CKaIOJUTHI (MApUOIHUT, MEHOHUT), JTCHIUT, HEPEIUH, COJJAINT, JIA3YPHUT, KAHKPUHUT,
11e0JIUTHI (11a0a3uT, HATPOJIUT, TCHIIAHINUT, CTUIIHOUT).

11. JInst camocTosTeNbHOM paboThl Mo Teme «IIpuponHbie MUHEpaIbHBIE ACCOLUAIIMM
HEOOXOIUMBL: MaTepuaibl JEKUUA M 3allCH, CellaHHble Ha JabOopaTOpHBIX PadOT, a TaKkKe
pEeKOMEHI0BaHHas nuTeparypa (cMm. Tadi. 6.1.), sTanoHHass u paboyasi KOJUICKIIMU MO JaHHOU
TeMe. DTalloHHass U padouas KOJUIEKIHS BKIIOYAIOT ceOst Habop oOpas3IoB € KIIACCHYECKOU
TUTIOMOP(GHOW MHUHEPATbHON acCOIMAIMeH, XapaKTePU3YIOIICH pa3HbIe PacIpOCTpaHCHHBIC
TUIIBI MarMaTU4eCcKoOro, MerMaTUTOBOTO, KOHTAKTOBO-METACOMAaTUYECKOT0, THIPOTEPMAIBLHOTO,
METaMOpP(UIECKOTO U 0CAI0OYHOTO MPOLIECCOB MUHEpaIooOpa3oBanus. B mpouecce paboTh Haf
oOpa3iamMu dTaIOHHON KOJUIEKIMEH Mmepes CTYACHTOM CTOUT 3a/lada BHUMATEIIbHO IPOCMOTPETh
U TPOAHAIM3WPOBATh KAXKIbIM MHHEpaJ B o0Opasiie, MOHITh WX B3aHMOCBSI3b B paMKax
KOHKPETHOT'O MpOoIlecca MHUHEPaToo0pa30BaHUs, OTMETUTh T€HETHYECKHE MPHU3HAKU JaHHON
MHUHEpAJIIbHOW acCOIMAlMU. 3aKpeIUICHWE IIOJMyYEHHBIX HAaBBIKOB, IOJYYCHHBIX Kak Ha
JIEKIMOHHBIX U Ja0OpaTOPHBIX 3aHATHUAX, TaK M B paboTe HajA STAIOHHOW KOJUIEKIHEn
BBITIOJIHSICTCST HAa oOpasmax ux pabodedd komieknueid. B pabore Hanm paboueil koJuteKuuein
CTYJIEHTY HE0OXOIMMO OMpENeNIUTh BCE MUHEpalbl B 00pasile, ceiaTh OmucaHue oOpasua u
apryMEHTHPOBATh NPHUHAJJICKHOCTh MHHEPAITBHON aCCONMANNU K KOHKPETHOMY TeHETHYECKOMY
poLeccy.

7. YueOHO-MeTOAMYECKOe U HH(POPMALIMOHHOE o0ecnieyeHne TUCIUIIUHBI:
a) OCHOBHasI JIUTEpaTypa
berextun A.I'. Kypc munepanoruu — A.I'. berextun. M. : KIIY. — 2008. — 736 c. (50 7k3.)

bynanos B.A., FOnenko M.A. Pemenue kpuctamiorpaguyeckux 3a1ad ¢ MoMOIIbIO
ctepeorpadpuueckux npoekuuii. Upkyrck: Upkyrt. roc. yu-T, 2006. — 175 c. (41 3k3.)

bynanos.B.A. FOnenko M.A. Pemenue kpucramiorpagudeckux 3a1ad ¢ MOMOIIBIO
cTepeorpaduueckux mpoekuuii // Upkyrckwuii roc. yu-T, Hayu. 6-xa. — O9BK. — Upkyrck: UT'Y,
2006. DnexTpoHHEIH pecype. Pexxum noctymna: U3 "bubnuorex". - HeorpaHu4aeHHbIH T0OCTYI.

0) AOMOJIHUTEIbHAA JUTEpaTypa
berextun A.I'. Kypc munepanoruu . M.: K1V, 2010. — 736 c. (2 3k3.)

bynanos B.A., benoronos A.A., Cuzbix A.U. [IpakTnyeckas MUHEPAIOrus C OCHOBAMHU
kpuctayorpadpuu. — Upkyrck: U3a-so Upkyrckoro yausepeuteta, 1995. - 248 c. (16 3k3.)

Bbynanos B.A., Cuzbix A.W. Kpucramioxumusm nopooo0pasyronmx Muaepanos. UpKkyTck:
N3n-Bo Upkyrckoro yausepcutera, 2005. — 220 c. (19 3k3.)

bynanos B.A. Cu3six A.W. JIlnarnoctuka Munepanos. — Upkyrck: M3a-so MpkyTckoro
yauBepcuteta, 1991. — 248 c. (59 3k3.).



bynax A.I'. Munepanorus. M.: Axkagemust, 2011. — 296 c. (7 3k3.)

bynax A.I'. Ctpyktypa, uzomopdusm, popmyisl, knaccupukaius muaepanos. CI16.: U3a.-Bo
CIery, 2014. — 132 c. (1 ax3.)
I'omoBukoB A.A. Munepanorus. — M.: Henpa, 1983. — 647 c. (32 2k3.)

Kpusosuuees B.I'. Munepanoruyeckuii cioBapb. CII0.: U3a-Bo C.-IletepOypr. yH-Ta, 2008. —
555 c. (1 7k3.)

Jlazapenko E.K. Kypc munepanoruu. — M.: Beicias mkosna, 1971. — 607 c. (31 3k3.)
Munogckuii A.B., Kononos O.B. Munepanorus. M.: Mock. yH-T, 1982. — 311 c. (1 3k3.)
Mumnepanorndeckas sunukionenus / [lox pen. K. @pes. — M.: Henpa, 1985. — 512 c¢. (16 3k3.)

CwmonbsinnHOB H.A. [IpakTHueckoe pykoBoACTBO 1o MuHepanoruu. — M.: Henpa, 1972. — 357 c.
(6 7K3.)

[rprobens I'., ummep 3. Munepanoruueckuii cimoBapb. — M.: Henpa, 1987. — 494 c. (30 3k3.)

B) IPOrpaMMHoe odecrnieyeHue
Windows Professional XP SP3 / Windows 7/8/10, MS Office 2010

r) 0a3bl JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U IOUCKOBbIE CHCTEMBI
Ennnoe okHO mocTyna K 00pa3oBaTelIbHBIM PECypCaM:
http://window.edu.ru/library?p rubr=2.2.74.9.13

American mineralogist crystal structure database (Amepukanckas MmuHepagoruueckas 6asa
JaHHbIX KPUCTATINIMYCCKUX CTpYKTyp)Z
http://georoc.mpch-mainz.gwdg.de/georoc/Entry.html

Bcé o reonoruu - HeodunmanbHelil caiiT reonoruueckoro ¢akynbrera MI'Y
http://geo.web.ru/

Mineralogy database (ba3a maHHBIX 10 MHHEPAJIOTHH)
http://webmineral.com/

HNudopmannonsslii pecypce «Munepaisl. 'opable mopoas!. LLnudsr.
http://petrographica.ru/minerals-list.ntml

I'eonornueckunii myzeit HU HI'Y:
http://www.mineral.nsu.ru/educat/article/2/index.html

ba3za mannbix mo muHepaigoruu «Dakota Matrix Mineral»
http://www.dakotamatrix.com/mineralpedia

European Mineralogical Union (EBporeiickuii MHHEpATOTHYECKHI COI03):
http://eurominunion.org

International mineralogical association (MexmyHapoaHas MUHEPaIOrHIeCKas aCCOIUAIIN):
http://www.ima-mineralogy.org

Poccwuiickoe MUHEpaIorHyecKoe 00IIEeCTBO
http://minsoc.ru

Smorf: crystal models (Busyanu3zamus u 3-D MoxennpoBaHue KpUCTAITHUECKHX
MHOTOTPaHHHUKOB U 0a3a JaHHbIX 3-D koMOuHammii npocThix GopM pacrpocTpaHEHHbBIX
MUHEPAJIOB):

http://smorf.nl


http://window.edu.ru/library?p_rubr=2.2.74.9.13
http://georoc.mpch-mainz.gwdg.de/georoc/Entry.html
http://geo.web.ru/
http://webmineral.com/
http://petrographica.ru/minerals-list.html
http://www.mineral.nsu.ru/educat/article/2/index.html
http://www.dakotamatrix.com/mineralpedia
http://eurominunion.org/
http://www.ima-mineralogy.org/
http://minsoc.ru/
http://smorf.nl/

8. MaTepuajbHO-TeXHHYECKOe o0ecneyeHne TUCIHIINHBI:

- HabOpBI MAaTEPUAJIOB JIJISI MAKPOCKOMTUYECKOTO OMPEIEIIEHNs MUHEPAJIOB, BKIIOYAOIIINE
B ce0st mkansl Mooca, MarHUTHBIE KOMIIAChl, HeTJIa3ypupoBaHHbie (paphopoBbIe MIACTHHKU
(OMCKBHUTHI), CTATIBLHBIE MBI (KAHIISISIPCKUE IIIHIIA), IOJTUTTPOITMIICHOBBIHN (h1akoH ¢ 3-5%
PacTBOPOM COJISTHOM KUCJIOTBHI,

- BUTPUHHAs MUHEPAIOrHuecKas KOJUICKIHS 171 TaOOpaTOPHBIX 3aHATHI U
CaMOCTOSITENTLHOU PabOThI;

- STAJIOHHAs! MUHEPaJIOrHuecKas KOJUISKIHS 7151 JIAOOPATOPHBIX 3aHATHI U
CaMOCTOSITENIbHON PabOTHI;

- yueOHas (paboyast) MUHEpaJIOTHYECKast KOJICKIIHS I CAMOCTOSITEIIBHOM PabOTHI;

- MOJIEIH TIPOCTHIX POPM KPHUCTATUNIMIECKUX MHOTOTPAaHHUKOB,;

- rpaduueckuii U AEMOHCTPALMOHHBIA MaTepual Uil COOTBETCTBYIOIIMX JIEKIIHOHHBIX U
MPAKTUYECKUX 3aHATUI

9. O6pa3zoBarejibHbIe TEXHOJIOTHHI

[Ipy ocBOeHMM AHUCUUIUIMHBI HCIOJB3YIOTCS CIEIYIOIIME COYETaHUs BHJIOB Yy4eOHOM
paboThl ¢ MeToaMu U GOPMAaMHU AKTHBHU3ALMHU TTO3HABATEIHHON JIEATEIBHOCTH OaKalaBpOB LIS
JOCTHIKEHUS 3aIUIaHMPOBAHHBIX PE3yJIbTaTOB OOydeHUs U (OPMHUPOBAHUS KOMIETCHLIUN: Ha
JICKIIMOHHBIX 3aHATHSIX — TUCKYCCUH, WHANBHIyaIbHOE 00yueHne 1 00y4eHHe Ha OCHOBE OIIBITA;
Ha JIaOOpaTOPHBIX 3aHATUSX — OHUCKYycCUs, paboTa B KOMaHJE, WHIUBUIYyaJbHOE OOydeHUe,
00yudeHre Ha OCHOBE OIIbITA, UCCIIEA0BATEILCKUN METO/.

Jlis noCTHXKEHHs TOCTAaBJICHHBIX IIeJied MpPEernoJaBaHus JUCIUILUIMHBL PEaTu3yIOTCS
CJIEIYIOIINE CPEJICTBA, CIIOCOOBI M OPraHU3allMOHHbBIE MEPOTIPUSATHSA:

- M3y4YeHHE TEOPEeTUYECKOro MarepHaia AMCHMILUIMHBI Ha JIEKIHUSIX C HUCHOJIb30BAaHUEM
KOMIIBIOTEPHBIX U MHTEPAKTUBHBIX TEXHOJIOTHUI;

- CaMOCTOSITETbHOE HM3yYeHUE TEOPETHUECKOro MaTepuaia AUCHMILIUHBI C HCIOIb30BaHHEM
WuTepHeT-pecypcoB, HHPOPMAMOHHBIX 0a3, METOAWYECKHX pa3paboTOK, CIEeHUATbHOM
yueOHOM W Hay4yHOW JHUTEpaTypbl, pabOThl C BHUTPUHHBIMHU, OJTAJOHHBIMH U pPabOUYUMU
KOJUIEKLIIUSIMU MUHEPAJIOB,;

- 3aKpeIUIeHHE TEOPETUYECKOro MaTepuana MNpH MPOBEIACHHM JIa0OPATOPHBIX 3aHITHHA C
UCIIOJIb30BAaHUEM  JIEMOHCTPAllMOHHOTO M HariasgHoro  (rpauyeckoro)  MaTepuanos,
CHEIUAJIBHOM JIMTEpaTyphl, BBIIOJHEHUWE WHIAUBUAYAIBHBIX 33aJaHUM 10 JUArHOCTHKE
MUHEPAJIOB.

10. Ouenounsie cpeacrna (OC).

10.1. OueHouHbIe cpeacTBA AJS:

BXOJIHOT'O KOHTPOJISI — cOOECeI0BaHKE

TEKYIIEr0 KOHTPOJIS — TECThI, COOECEeI0BaAHMUS
MPOMEKYTOUHOW aTTeCTAIlMK — SK3aMEH B YCTHOH opme

10.2. IIpuMepHbIii NepeyeHb BONPOCOB /IS IPOBEPKH CAMOCTOSATE/ILHON padoThl U

NOATOTOBKH K c00ecel0BAHUIO.

1. Pa3BuTHE MUHEPAJIOTUH: OCHOBHBIE 3TAIlbl CTAHOBJICHUS HAYKH.

2. Munepan: moHsTHE. PacmpocTpaHEHHOCTh MHHEPAJIOB B OKPYKAIOIIEM MHDE.
3HAUEHUE MUHEPAJIOTUU JUIsl IPOMBIIIJIEHHOCTH M SKOHOMMKH. CBSI3b MUHEPAJIOTUHU C IPYTUMHU
HayKaMH.

3. Koncrutyus muHepanoB. OOmye NpeAcTaBiIeHUs O CTPOCHUHM aTOMOB XUMHUYECKUX
ANEMEHTOB.  THIBI XMMHYECKOW CBA3M B MHUHEpalax. BHyTpeHHee CTpOoeHHME MHUHEpaa.
[Tpunin  noTHeimedl  ymakoBKM: JABYXCHOWHas (TeKkcaroHajgbHas) U TpeXclloiHas
(xyOmdeckasi) IUIOTHEHIIME YMAaKOBKM AaTOMOB. THIBI NYCTOT B IUIOTHEHIIHMX YHaKOBKaXx.
KoopannanyonHoe 4ucio. ATOMHBIE M HOHHBIE paauychl. Kpucramnudeckas CTpyKTypa U
IIPOCTPAHCTBEHHAS PEIIETKA.



4. N3omopdusm: OIpe/ieIIeHHE. @akToOpbl,  CIOCOOCTBYIOIIME  IMPOTEKAHHIO
nzomophusma. Tumsl u3oMopdusma 1Mo BaJ€HTHOCTH, KOJIHMUECTBY 3aMELIaeMbIX JIEMEHTOB, I10
COBEpILECHCTBY.

5. [Tomumoppu3M U MOTUTHIIHS.

6. Tumbsl BOBI B MHHEpAJIaX.

7. Buytpennee crpoenue 3emiu. XapaKTepUCTHKa OCHOBHBIX reocdep 3emin: 3eMHast
Kopa, Tpanuiia Moxoposuunda u ['yrenbepra, nurocdepa, acteHocdepa, MaHTHsI, BHEIIHEES U
BHyTpeHHee s1po. CBefeHusl, Jiexalllue B OCHOBE MPEACTAaBICHUI O CTPOCHUU 3eMIIU: MPSIMBIE U
KOCBEHHBIE METOIbI HCCIIEIOBAHUS U X KPAaTKask XapaKTePHCTUKA.

8. PacpocTpaHeHHOCTh XMMHYECKHX JJIEMEHTOB B 3eMHOH Kkope. Pacrpenenenue
[JIABHBIX [TOPOI00OPA3YIOIIUX AJIEMEHTOB B MUHEpaJlaX U Mopojaax jaurochepsl. MuHepanbHbIi
U XMMHYECKHH cocTaB 3eMHOM Kopbl. [Ipumepsl auddepeHnnanum XuMI4ecKUX 3J€MEHTOB MPU
re0JIOTMYECKHX Mpolieccax.

9. IIponeccsl MuHEepanoobpazoBaHusi. MarmMaTHuecKUil IPOLECC MUHEPATIO00pa30BaHUS:
o0mrasi xapaktepuctuka nporecca. O6mactu mMarmoreneparuu. [Iporecchl, conpoBoXXaaromume
SBOJIIOIIMIO MarMbl: JIMKBAaIUsl, KOHTaMUHAIUs, CMEIIEHHWE MarM, KpUCTAIM3allMOHHAS U
rpaBuTannoHHas auddepennnanusa. [locnenoBaTeIbHOCTh KPUCTAJUIM3ALMU MHHEPAJIOB U3
MarmMaTU4ecKoro paciuiaBa: dBOIOIMOHHBIE psabl boayHa.

10. IlermaTUTOBBIN MpOLIECC MUHEPATIOO0pa30BaHUA: 00IAsi XapaKTEPUCTHKA U B3TIISIBI
Ha TPOUCXO0KJIEHUE MEerMaTUTOB. MUHEpaNbHBIA COCTaB HauboJee pacHpOCTPAHEHHBIX THUIIOB
NETMaTHTOB.

11. CxapHbl U rpei3eHbl: 0COOCHHOCTH MPOUCXOKIECHUS 1 MUHEPAILHOTO COCTaBa.

12. T'maporepmManbHBIE  TpOIlECC MHUHEpPAIOOOpa3oOBaHMs: O0IIAs XapaKTePUCTHKA.
KunpHple © pyaHbIlE MHHEpAIbl  BBICOKOTEMIEPATYPHBIX, CpEIHETEMIEPaTypHbIX U
HU3KOTEMITEPATYPHBIX THIPOTEPMAIBLHBIX 00pa30BaHHMA.

13. Metamopduueckuii mporecc MUHEpaiooOpa3oBaHHA: oO0IIas XapaKTePHUCTHKA
nporecca. Tumbsl Metamopdusma. MuHEpanbHBIA COCTaB MeTaMOpP(UUYECKUX 00pa3oBaHUM
3eJIeHOCTIaHIeBOM, aM(UOOIUTOBON, TPaHYIUTOBOW M JKJIOTMTOBOM daruii nmpeobpazoBaHus
IIOPOJI Pa3HOT'O COCTAaBa.

14. Ocagounbiii mpoliecc MUHepariooOpa3zoBaHus: oOmias xapakTtepucTtuka. [IpoayKTs
XeMOT€HHOTO MHHEepanooOpa3oBaHusi. MUHeEpalnbl 30H OKHCJICHUS MEAHBIX, CBUHIIOBO-
IIUHKOBBIX, JKETIE30PYIHBIX MECTOPOKICHHH. MUHEepaIbHBI COCTaB KOP BHIBETPHUBAHHUSI.

15. Arperatsl MHUHEpAJOB: KOHKPEIHH, OOJUTHI, CHEPOJIUTHI, CEKPEIUU, MUHIATHHBI,
JKEOJIbI, CTANAKTHUTHI, CTAJarMUTHI, HAaT€YHbIE OOpa30BaHMS, IEHIPUTHI, 3EPHUCTBIC MACCHI,
JPY3BI U JIP.

16. ®usnueckue cBoiicTBa MuHepanoB. OmpeneneHue, CYIIHOCTh U XapaKTEpUCTHUKA
Kaxaoro cBoictBa. brneck. llBer munepana, mobexanocts, upuzanud. Yepra. [Ipo3payHocTs.
O6nmuk xpuctamwio. [IceBnomopdo3sl U ux THUMBL. JIBOMHMKM U 3aKOHOMEpPHBIE CpacTaHUs
KpUCTAJIJIOB MUHEpaioB. Arperatbl U ux (opmbl. CniailHOCTb, U370M. KOBKOCTH, XpYyNKOCTb.
VYaenvHbll  Bec. JlomoHUTENbHBIE ~ JWAarHOCTUYECKHE  CBOMWCTBA! MarHUTHOCTb,
pPaZMOaKTHBHOCTB, BKYC, 3alax, POYHe CBOICTRA.

17. B3aumocBs3b (hU3HUECKUX CBOWCTB MUHEPAJTIOB C UX BHYTPEHHUM CTPOEHHUEM.

18. Knaccugukaruss MUHEpaJIOB: COBPEMEHHbBIE KPUTEPHU KJIACCH(PHUKAIIMA MHUHEPAJIOB,
MIPUHIIMII BBIICTICHUS] OCHOBHBIX KJIacCU(DUKAIIMOHHBIX eAMHMIIL (THI, KJIACC, MOAKIACC, TPYIINa).

19. Tun 1. CamopoaHbIe 3JIeMeHTHI (00IIIast XapaKTePUCTHKA)

20. Knacc metamibr*. MuHepaisl: mMeds, 3010mo, cepebpo, NaamuHa, Hceieso.

21. Kimacc Hemetayuiel*. MuHepaisl: cepa, epaghum, aimas.

22. Tun 2. Cynsduasl ¥ UM MOA0O0HBIE cCoeTUHEHHS (0011Iast XapaKTepUCTUKA)

23. Kimacc cympduapr*. MuHepab: xanvkosun®, eanenum, chanepum, KuHosapy,
RUPPOMUH, HUKENUH, NeHMIAHOUM, XATbKORUpum, OOpHUM, KOBEIUH, aypunueMenm, peanveap,
AHMUMOHUM, BUCMYMUH, MOIUOOEHUM, NUPUM, MAPKA3UM, APCEHONUPUM.



24. Knacc cynboconu®. MuHepalbl: meHHaAHmMum, mempa’sopum, npycmuml,
nupapeupum?, docemconum®, Gynanocepum’.

25. Tun 3. Oxcupsl (00mas XapakTepUCTHKA)

26. Knacc oxcuawr®. MuHepanbl: Kynpum, KOPYHO, 2emMamum, UTbMeHUm, WHUHETb,
MazHemum, Xpomum, pymui, Kaccumepum, Konymoum', manmanum®, neposckum'®, camapcxum’,
VPAHUHUM™, K8apy, onaJ.

27. Knmacc ruapookcunsr™. MuHepansl: 6pycum, eubbcum, 6émum, ouacnop, 2émum,
auopozémum (MUMOHUM), ncunomenan®.

28. Tun 4. I'anorern i1 (001121 XapaKTEPUCTHKA)

29. Knace xiopuasl*. MHHEDAIIBL: 2aium, CutbuHt, KapHauum®, kepapaupum’.

30. Kitace dropunsr*. Musepans: ghrioopum, kpuoaum’.

31. Tun 5. Conu KHCIOPOACOAECPKAIIMX KUCIIOT (00IIast XapaKTeprUCTHKA)

32. Knacc kapOoHatel®. MWUHEpANbL: Kaabyum, dapazoHum, MazHe3um, O0J0MUM,
cudepum, podoxposum®, cuumconum®, yepyceum, cmporyuanum®, manaxum, asypum.

33. Knace cynbdarer*. Munepansl: Oapwur, uenectun’, anrmesur’, aHTUJPUT, THIIC,
SIPO3HT'.

34. Kiace docdarsr*. Musepanst: monayum?, kcenomum®, anamum, 6upiosa’.

35. Kiacc Bonbpamatsl 1 MOIHOKAT*. MuHepast: gepbepum, 2iobnepum, weeium',
nosennum'®,

36. Kiacc cunukatsl (00111ast XapaKTepruCTHKa).

37. Ilogknacc CHIMKATBI C W30JIMPOBAHHBIMU KPEMHEKUCIOPOIHBIMH TETpadpaMu’™.
Munepansl: yupxown, ¢opcmepum, ¢hasnum, monas, OucCmeH, aHOALY3UM, cwmuMaHuml,
xa0pumoud’, cmagponum, panamui (RUPON, ANbMAHOUH, CRECCAPMUH, Y8APOSUM, 2POCCYIAP,
anopaoum), cghem.

38. Ilogknacc CHIMKATHI C HM30JUPOBAHHBIMH TPYIIIAMHU TETPa’aApoB*. MuUHEpaIbI:
8e3Y8UAH, TIAMNPODULIUM, dINUOOM, OEPUILL, IBOUATUM, MYPMATUH.

39. Iogknace memovYeuHble CHIMKATBI*. MUHEpAIbl: Ouoncuo, 2eOeH6ep2um1, ageum,
acadeum, ISUPUH, CHOOYMEH, OSHCMAMum, mMpemoIum, axKmuHOIUm, po2o6as O00OMAHKA,
anaykoghan, apeedconum?, oaacmonum, poooHum, acmpo@uinum.

40. [Toaknacc CIOWCTBIC CHJIMKATHI*. MUHEpalbl: maivk, nupo@uiium, roconum,
Guomum, Myckosum, 1enudoIUm, XI0pUmvl (NeHHUH, KIUHOXIOpP, MIOPUHSUM'), cepnenmumbi,
XPU3OMUTBL, KAOTUHUNM, MOHMMOPUTIOHUM ™, HOHMPOHUNI.

41. [loaknacc KapKacHbIE aFOMOCHIIMKATBHI™. MUHEpansl: niaeuoxnasel (psao aniboum-
OMUOKNA3-AHOCUH-TAOPAOOD-OUMOBHUM-AHOPUM),  MUKPOKIUH, — OPMOKIA3, — CAHUOUH',
anopmoxiaz', ckanonumel (Mapuoium, Metionum), netiyum', megenun, codanum®, nazypum,
KaHKpuHuml, yeonumul (wabazum, HamMpoOIUM, 2etlanoum, CmuilbOum).

42. MuHepanbHBIe  accolManmud.  MMUHEpaJIbHbIE  acCOIMAIlid,  CBS3aHHBIE  C
MarMaTU4ecKuM TIPOIECCOM MHHepanooOpa3oBaHusl (MHUHEpAIOTUS KUMOEPIUTOB, MEIHO-
HUKEJICBbIC W TUIATHHOBBIC PYIbl OCHOBHOTO MarmMarM3ma H T.I.). ACCOIMAllid MUHEPAJIOB B
nermMatuTax. Acconualiy MHHEPajJoB B KOHTAaKTOBO-METACOMATUYECKUX OOpa30BaHHSIX.
MuHepansl THIPOTEPMATBHBIX MECTOPOXKJICHUH TOJIE3HBIX HCKOMAeMbIX. MHHEpaIbl KOpPbI
BBIBETPUBaHUSA. MHUHEpabl 0CaJI0YHBIX TOPHBIX MOPOJ. MUHEpallbHbIE acCOLIMAIINU, CBSI3aHHBIC
¢ MeTaMop(PU3MOM TTOPOI.

43. COBpCMeHHLIC MCTOBI UCCIICAOBAHNA MUHCPAJIOB U KPUCTAJINIMYCCKOTO BEIICCTBA.

* [Ipumevanue: B BOIPOCax, OTMEUCHHBIX 3BE3/I0YKOH HEOOXOAMMO JaTh OOIIyI0 XapaKTEpHCTHKY Kiacca
(monkiacca) MUHEpaJIOB: KpUTEPHH 00BEAMHEHUSI MUHEPAJIOB B KJ1ace (TIOJIKIIACC), XUMUYECKHH COCTaB MHHEPAJIOB,
B TOM YHCIJI€ BXOASAIINE U30MOPQHBIE MPUMECH, OCOOCHHOCTH KPUCTAIUIMYECKUX CTPYKTYyp; obuiue ¢uzndeckue
CBOMCTBA. YKa3aTh XapakTepHble MHHepaibl M o0jacTH uX npuMeHeHus. Ocoboe BHUMaHHE cIeyeT YAEIHUTh
BOXHEWIIMM TpylmamM M ceMeiicTBaM MOpoA000pa3yloluX MHHEpaioB — KBaplly, OJIMBHHAM, TIpaHaTaMm,
MUPOKCeHaM, aMpudoIaM, XJIOPUTaM, CITIOJIaM, MOJIEBBIM IINaTam, (ebIUInaTonam 1 Ip.

'06 sToM MuHepame HEOOXOMMMO HMeTh OOLIME MPEICTABICHWS, OCTATLHBIC, BHIICICHHBIC KYPCHBOM
MHHEpaJbl HEOOX0AUMO 3HATH MOPOOHO.



10.3. OueHo4HbIe cpeacTBa AJs NPOMEKYTOYHOM aTTeCTAlUH

Martepuansl A1 IPOBEACHUS TEKYIIET0 U MPOMEKYTOUHOTO KOHTPOJISI 3HAHUN CTYJEHTOB:

KomnereHium,
Ne KOMITOHEHTBI
Bun xontpons KoHTtposmpyemsie TeMbl
n/n KOTOPBIX
KOHTPOJIHPYIOTCS
OO01IeTeopeTHIECKHEe  OCHOBBI ~ MUHEPAJIOTHU:
Tect / XUMUYECKUM W MUHEpAIbHBIM COCTaB 3E€MHOMU
1 KOpBbl, KOHCTUTYLMS MHHEPAJIOB, COBPEMEHHBIC OIIK-3
cobeceroBanue
METOJIbl MCCIIE0BAHNUS MHHEPAIbHOI'O BEIIECTBa,
00pazoBaHNe MUHEPAJIOB B IPUPO/JIE
OnucarenpbHass  yactb.  Knaccuduxamus u
HOMEHKJIaTypa MuHepaaoB. CaMOpoIHbIE
TecT /
2 AJIEMEHTBI U UHTEPMETATUIMYECKUE COCTUHEHUS. OK-7, OIIK-3
co0ecei0BaHNE
Cynbumsl, cynshoconn 1 UM NoJ00HbIE
coenunenus. Oxcuapl. [anonasl.
Tect / Conm  KUCIOPOACOACPKAIMUX KUCIOT:  oOImas
3 XapaKTEPUCTHKA. KapOonartsi. Cynbdatsl. OK-7, OIIK-3
co0eceioBaHuE
docpatel. Bonbppamarer, MouOIaTHI.
CoBpeMEeHHOE TIPeCTaBJICHHE O CTPYKTYPHBIX
TAnax  cwiukatoB. OCHOBBI  COBPEMEHHOMU
KPUCTAITIOXUMUYECKOU KJIacCU(pUKALUU
TecT / cunukaroB. CuiaMKaTtel C  W30JMPOBAHHBIM
4 . 4 . OK-7, OIIK-3
cobecenoBanue | rerpasdapom  [SiOy] B KPHUCTaUIMYECKOU
ctpykrype. Cuimkatel ¢  H30JMPOBAHHBIMU
rpymnmnaMu TETPa’IpOB [SiOL]* B
KPHUCTAJUIMYECKON CTPYKTYPE.
5 Tect / [lenoyeuHble U TEHTOYHBIE CUITUKAThI. CIOUCThIE OK-7, OIIK-3
cobecenoBanne | crumkaThl. KapkacHble allFOMOCHIIMKATHI.
MuHepanbHblli cOCTaB 36MHOU KOphI. [Ipuponnbie OK-7, OIIK-3
6 | cobecenoBanue

MHWHCPAJIbHBIC aCCOLUAIINH.

JleMOHCTpPAalMOHHBII BapuaHT TecTa Nel

1. Beibepute npaBuibHOE onpeaeneHrue. MuHepaaoM Ha3bIBalOT
A. TBepioe HpHUPOJHOE XMMUYECKOE COEIMHEHHE, oOpasyrolieecs B OINPEAEICHHBIX
re0JOTMYECKUX YCIOBHSIX.
b. HpHpOI[HBIG N HCKYCCTBCHHBIC TBCPABIC TECJIa, KOTOPBIC SABJIAIOTCA I1OJIC3HBIMHA

HCKOIIaCMBbIMMU.

B. IIpupoHslii arperar, xapakTepHU3yIOLIUICS ONPEIeTCHHBIM COCTABOM M CTPOEHUEM U
3aJIETalOLIMKA B 36MHOM KOPE B BUJIE CAMOCTOSITEIIBHOIO TEa.
I'. BemecTBo, Haxoas1eecs B JIF0OOM arperaTHOM COCTOSIHMM, KOTOPOE ClIaraeT OJHy W3

000JI04YeK 3eMITH.

2. Kakoi kj1acc MUHEpasoB He MpeJcTaBieH B mkaie Mooca?

A. xapboHat
b. cynbdar
B. cynbdun
I'. pocar

3. Yron MCKAY MIIOCKOCTAMU CIafHOCTH y aM(I)I/IGOHOB COCTaBJIACT:

A.25°




b. 56°
B. 74°
I'. 89°

4. Kakyro TBep1oCTh 110 mikajie Mooca UMeeT OOBIKHOBEHHOE CTEKJI0?
A.55
b.8
B. 2,5
r.4

5. Ha moBepXHOCTH KaKOro MUHEpasa 4acTo HabJI0AaeTCs mecTpasi mooeKanocTb?
A. KBap1
b. anmas
B. Bonsdpamur
I'. xanpkonupur

6. TUnIMUHEII IBET FaJICHNUTA:
A. uepHbIii
b. xxenThIit
B. meaHo-kpacHbIi
I'. cBuHII0-CEphIi

7. Y Kakoro MUHepaia BeT B 00pasiie U [BET YePThl HE COBIAIAI0T?
A. reMatut
b. manaxur
B. aypunurment
I'. marueTur

8. M3omeTpuueckuii 00JIMK KpUCTAILIIOB HAOIIOAAETCS Y:
A. nupomna
b. nmucrena
B. rypmannna
I'. pioromnura

9. «JlacTOUKHH XBOCT» - 3TO ABOMHUK KPUCTAJJIOB 3TOT0 MUHEpaa:
A. Gapur
b. rumnc
B. xamsout
I'. pmroopur

10. BeiGepuTe npaBuiIbHOE OIpeIeIEHUEe TEPMUHA «IICEBIOMOP(O3BI».
A. MuHepanbHble UHAUBUIBI, 00J1afatolMe BHEIIHEN KpucTauiorpaduueckoil popmoii,
YyX/I0H ClIararolieMy UX BELIECTBY.
b. 3akoHOMepHOE cpacTaHue Tpex U 0oJiee KPUCTAUIOB MHUHEpala MO OIpPeNeICHHBIM
KpHUCTaIOrpaduyecKuM HarpaBJICHUSM.
B. 3akoHOMepHOE cpacTaHHE [JBYX KPHCTAIJIOB MHUHEPAIOB II0  OINPEIEIECHHBIM
KpHUCTaIorpaduyeckuM HarpaBJIeHUSM.
I'. CiocoOHOCTh KpUCTAJZIOB MHUHEpaja TMpOSBIATH pa3Hble CBOWCTBA B Pa3HbIX
HaIpPaBJICHUSAX.

11. MuHepasbHbIi arperaT, pacTyIIMi B OJOCTAX WX IIYCTOTAaX TOPHBIX OPOA, OT CTEHOK
IIYCTOTHI K €€ LEHTPY Ha3bIBACTCS:

A. KOHKpeuus

b. cexpeuns

B. nennpur

I'. oosut



12. Beibepute MuHEpasl, KOTOPBIA B3aUMOJICHCTBYS ¢ PACTBOPOM COJISTHOM KHCIIOTHI, BBIJIEISET B
YIJIEKUCIIBIN Ta3.

A. xanpuuT

b. runc

B. ¢pmroopur

I'. cunbBUH

13. Kakoii MmuHepan 00s1a1aeT CUIbHONH MarHUTHOCTBIO?
A. maruerur
b. maruesut
B. nuput
I'. rematut

14. Beibepute MUHEpas, Y KOTOPOT'O CIIAMHOCTh MPAKTUYECKH OTCYTCTBYET:
A. MYCKOBHUT
b. mukpoxiua
B. nonomur
I'. xBapn

15. TunuuHBIA METALTMYCCKHHA OJIECK HAOIIOaeTCs Y:
A. chaneputa
b. knmuHOXMOpa
B. nmupura
I'. marnesura

16. Boibepute BapuaHT, B KOTOPOM MUHEPAJIbl PACIIOI0KEHBI B OPS/IKE YBEIUYECHUS YEIBHOTO
Beca.

A. rajieHUT-KBapI-KaoJIUHUT-3010TO

b. kanpuuT-rrIoOHEpUT-6apUT-IIIATHHA

B. opTokna3-uupKoH-KBapi-cepedpo

I'. KaOMMHUT-ANONICUA-KACCUTEPUT-TIIIATHHA

17. Boibepute BapuaHT, B KOTOPOM 00a MUHEpaJIbl IIPEJICTABIAIOT COO0M npumep
nosmmophuzma:

A. 3071010 U cepedpo

b. rpadut u anmas

B. xene3o u MarHeTuT

I'. cepa u rpadur

18. B xakom BapHUaHTC CPEAHEC COACPKAaHUC IICTPOTCHHLIX OKCUIOB B 3eMHOH KOpC U3MCHSCTCA
OT GoJIee pacpOCTPAHEHHOTO K MEHEE:

A. SiOz, A|203, K,0, Na,O, FeO:;

b. SiO; Al,05 FeO, CaO, TiOy;

B. A|203, SiOz, FeO, Ca0, Na,O;

I'. Al,O3, SiO,, K50, NayO, FeO.

19. Ananus, npu KOTOPOM HCCIEyeMOe BEIIEeCTBO MO/ IeHCTBUEM KaTOJHBIX JTy4el UCIycKaeT
PEHTIC€HOBCKHE JIyYU OIPECICHHOW IMHBI BOJHBI JUISI KaXJAOTO W3 COJEPKAIIUXCS B HEM
XUMUYECKHUX AJIEMEHTOB

A. MUKPO30HIOBBII

b. repmuyeckuit

B. n3oronHeii

I'. moMHHECTIEHTHBIH

20. TunnyHbI HU3KOTEMITEPATYPHBIN THIPOTEPMAIbHbII MUHEPAIL:
A. Bonb(pamur
b. nerTImanmuT
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10.
11.
12.
13.

14.
15.
16.
17.
18.
19.

20.
21.
22.

23.

24.

25.

26.
27.
28.
29.
30.
31.
32.

33.
34.
35.
36.

37.

B. xuHoBapn
I'. kaccutepur

IIpumepHBbIi IepevYeHb BONPOCOB K IK3aMeEHY:
OCHOBBI COBPEMEHHOI'0 YUYEHHUSI O MUHEpaJIax.
Llenu 1 3a1aun MUHEPAJIOTUH, CBA3b MUHEPAJIIOTUH C APYTUMH HAyKaMU.
CBolicTBa MUHEPAJIOB KaK IPUPOIHBIX BEIIECTB.
PacnipocTpaHeHHOCTh XUMHUYECKUX JIEMEHTOB M MUHEPAJIOB B 36MHOM KOpe, IPUYHUHBI
OTrpaHMUYEHHOCTH MUHEPAJIOB.
ATOMHBIE M MOHHBIE PAINyChl, U3BMEHEHHS HOHHBIX PaJInyCOB 3JIEMEHTOB B MUHEpaIaXx.
TuIbl XUMHYECKUX CBSI3€W 2JIEMEHTOB B MUHEpaIax.
Tunbl KPUCTAIUIMYECKUX PEIIETOK MUHEPAJIOB.
3aBUCUMOCTh (PU3UUECKUX CBOMCTB MUHEPAJIOB OT TUIIA XUMUYECKHUX CBSI3€i 2JIEMEHTOB B
MUHepanax (IpuMepsbl).
KoopauHanyoHHOE 4K CII0, IPUHIMIIBI ITIOTHEUIIEH YIIaKOBKH, TUIIBI KOOPAWHALMH.
3aBUCUMOCTh (PU3UUECKUX CBOMCTB MUHEPAJIOB OT XMMUUYECKOI'O COCTABA.
XUMHYECKUN COCTaB MUHEPAJIOB (ITPUMEPHI).
N3omopdusm, TiIbl n30MOphU3Ma MUHEPATIOB (TIPUMEPHI).
BnusiHue renernyeckux (pakTopoB Ha U30MOP(HU3M MUHEPATIOB (MUHEPAIOTUYECKUE
re0TEePMOMETPHI).
[Tonumopdusm, yciaoBre MposiBICHHE MOTUMOpQHU3MA.
[IceBromopdusm, ycaoBUs €ro NposiBACHHUSL.
[lepecueT XUMHUYECKUX aHAIU30B MUHEPAJIOB.
N300pakeHre cocTaBOB MUHEPAJIOB HA AMarpaMMax, JdarpaMMbl COCTaB-IIapareHe3uc.
Du3nyeCcKue CBOMCTBA MUHEPAJIOB.
3aBUCUMOCTh (PU3UUECKUX CBOMCTB OT XUMHUYECKOT0 COCTaBa MUHEPAJIOB, THIIA XUMUYECKUX
CBSA3€H U CTPYKTYPHBIX OCOOEHHOCTEH.
[TpuHIMIBI KTacCUPUKALIMA MUHEPAJIOB.
Knaccudukanus munepanos o berextuny, benosy, bymnaxy, J[oHa u np.
CamopoHbIe 3JIeMEHThl U MHTEpMETAJUIMYECKHE COeUHEHNUs (0011asi XapaKTepuCTHKa,
XUMHYECKHE 0COOEHHOCTH, (U3NYECKUE CBONWCTBA, TEHETUUYECKHE aCCOLMALINH).
Cynbouasl, cynshoconn 1 UM NoJ00HbIE coeTMHeHN (0011ast XapaKTepUCTHKA,
XUMUYECKHE U (Pu3nyeckre 0COOCHHOCTH, KITacCU(UKAIUS U TEHETHYECKUE aCCOIHAIIUN ).
Oxcubl U THIPOOKCHU B! (XUMH3M, (PU3ndYecKre CBOMCTBA, KilacCU(UKalKs, TeHETUYECKHE
accoIraIum).
["anouaHble coequHEeHNs (0COOEHHOCTH TeHe3uca, XMMU3M, (PU3NUECKre CBOMCTRA,
KJIacCU(UKaLKs, TEHETUYECKHE aCCOLMALINHN).
OO011ast XapakTepUCTHKA KUCIOPOIHBIX COJIEH.
Kap6oHnats! (xumu3m, pusndeckue cBOMCTBA, Ki1accu(ukarys, reHeTHUYECKUe acCOLMAIUN).
Cynbgats! (XumMu3M, (hru3nyeckre CBOMCTBA, KIacCCU(PHUKAIINS, TeHETUYECKHE aCCOLUAIINHN).
Xpomartsl (0011asi XapaKTEPUCTUKA).
Bonbhpamatsl 1 Monn6aaThl (0011ast XapaKTEPUCTHKA).
®ocdatel, apceHaTbl U BaHaAaThl (00111ast XapaKTEpUCTUKA, OCOOCHHOCTH F€HE3HUCA).
Cunukartsl (00111as1 XapakKTepUCTUKA, XUMU3M, KPUCTAJUIOXUMUYECKHE OCOOCHHOCTH,
bu3HYecKue CBONCTBA, KIIacCU(DUKAITNSA).
CuiukaThl ¢ U30JMPOBAaHHBIM TeTpadApoM [SiO,] (oO1mas XxapaKTepuCcTHKA).
CuIMKaThl ¢ U30JUPOBAHHOM rpymmoit TeTpasapos [SiO,] (00mas xapakTepUCTHKA).
['pynna nupokceHoB (XUMU3M, (pU3HMUECKUE CBOIMCTBA, KI1aCCU(PUKAIIH, TeHETHUYECKUE
accoIraIum).
['pynna am¢pu6010B (XUMH3M, (PU3UUYECKHE CBOMCTBA, KiIacCU(UKalNs, TeHETUYECKHE
accoIraIum).
['pynna tanbka-nupoduuinra (o0mas XapakTepucTHKa).



38.
39.
40.
41.
42.
43.

44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

54.

55.
56.
57.
58.
59.

['pynma cirox (00mIas XapakTepUCTHKa).

['pynna Xxpynkux ciroz.

I'pynna xyopura.

['pymnmna runpociio.

['pymnna ceprneHTrnHa U IIIMHUCTBIX MUHEPAJIOB.

KapkacHbie anromocunukatsl (0011as XapakTepucTuKa, XMMHU3M, (pU3ndecKre CBONCTBA,
TEHETUYECKHE aCCOIHAIUN).

['pyrma nosieBbIX HIMATOB.

['pynmna ¢enpammaronios.

['eneTndeckast MuHepanorus (o0mas XapakTepUCTHKA).

Marmaruyeckue nporecchl 1 MarMaTU4eCKHe acCoLMallii MUHEPAJIOB.
Acconuanuy MUHEPAJIoB B ETMaTUTAaX.

I'peiizenbl (ycnoBUs NPOSIBIECHUS], FTEHETUUECKUE aCCOLUAL[I MUHEPAJIOB).
CkapHbl (ycIIOBUS IPOSIBICHUS, TEHETHUECKHUE aCCOLIMALMU MUHEPAJIOB).
JIuCTBEHUTHL.

OO61mas xapakTepuCcTHKa TUAPOTEPMaIbHBIX MPOILIECCOB.

[TponuanTel, aprusuIM3UThl, OEpPE3UTHI, BTOPUYHBIE KBAPLUTHI (YCI0BUA 00pa30BaHus,
TeHETUYECKUE aCCOIMAIIUU MUHEPAJIOB).

Metamopdusm (o0miast XapakTepuCTUKa, GU3NKO-XUMHUECKAE OCOOCHHOCTH, THIIBI
MeTaMmopdusma).

Pernonansubiii MeTamopdu3M (yCIoBHs MPOSBICHUS, (halliy, HHICKC-MHHEPAIIBI).
KonTakToBsiii MeTamopdusm (yCiaoBUs MPOSIBICHUS, (Hallui, HUHIEKC-MUHEPATIBI).
OO611as xapakTepUCTHKA MPOLIECCOB BHIBETPUBAHUS (TUIIBI KOP BHIBETPUBAHUS).
MunepasbHble aCCOLUAIUN KOP BIBETPHUBAHUS.

HexoTtopeie acrieKThl NPUKIIaJHON MUHEPAIOTUH.



Pa3zpadoruunk:

% K.I'.-M.H., IOLICHT C. A. Cacum

HporpaMMa pacCMOTpCHA Ha 3aCCAaHUuN Ka(beﬂpr_HOHeSHBIX HCKOIIaCMBbIX

«17» mapra 2020 r.
ITporoxoin Ne6

3aB. xadeapoi, K.F-M.H.,% C.A. Cacum

Hacrosimmass mporpamma He MO:KeT ObITh BOCIPOHM3BelleHA HU B Kakoil ¢opme 0e3
NpeIBAPUTEIBLHOI0 NMCbMEHHOT0 pa3pelieHus: Kaeapbi-pa3padoTuyuKa NPOrpaMmabl.



