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1. OBLIASI XAPAKTEPUCTHUKA PABOYEI IPOrPAMMBI YUEBHOI1
TACIHATITAHBI
OI111.05 MUHEPAJIOT MSI U IETPOT PA®USI

1.1 ObaacTe npuMeHeHHus1 pado4eil NPOrpaMMbl

PaGouass mnporpamma yuyeOHOW JUCUUIUIMHBI SBIAETCS  00S3aTENbHOW  YacThIO
obpasoBarenbHol mporpammbl B cooTBeTcTBHM ¢ PI'OC mo cnenmansHoctn CIIO 21.02.10
I'eosiorusi m pa3Beaka HeQTAHBIX M TA30BbIX MECTOPOKAECHUIA.
1.2 MecTo y4eOHOH AMCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

VYyeOnass aucuuiimHa «MuHepanoruss u  merporpadus» — ABISETCS  YaCThIO
o0mIenpoecCHOHaTBFHOTO IIHKJIA 00pa30BaTeIbHOM MPOTrPAMMBI.

Oco0oe 3HaueHue aucuUIInHa uMmeeT npu GopmupoBanuu u pazsutuu OK 01, OK 02,
OK 03, OK 04, OK 5, OK 06, OK 07, OK 09.

1.3 Leapb 1 mu1aHupyeMble Pe3yJbTAThl 0CBOEHHS 1M CHUILTHHbBI
VYyeOunas gucuumiuHa «MuHepanorus u nerporpadus» obecriedrnBaeT (HOpMHpOBaHHE
AJIEMEHTOB MPO(EeCCUOHATBHBIX U 001X KoMIeTeHIInH 1o Buaam aestenbHoctu GI'OC CIIO.
B pesynbrare OCBOCHHS TUCIUILUIMHBI OOYYalOUIMIICS OCBAaMBAaeT AJIEMEHTHI OOIIMX
komnerenuuii (OK):

Kon HanmenoBanne 00INX KOMIETEHIHHA

OK 01. BeiObupare  cmocoObl  pemieHust  3agad  MPO(EeCCHOHANBHOW  JEATENbHOCTH
IPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM

OK 02. Hcnonp30BaTh COBpEMEHHBIE CpEJACTBA IIOMCKA, aHalu3a W HMHTEpPHpeTaluu

uHpopMalui, ¥ UHGOPMAIMOHHBIE TEXHOJOTHUU JUIS BBINOJHEHHUS 3a1ad
poeCCHOHAIBHON JESTEIHHOCTH

OK 03. [TnanupoBaTh M pealn30BbIBaTh COOCTBEHHOE NMPO(ECCHOHAIBHOE U JMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEILCKYIO JESATENBHOCTh B IpodeccuoHanbHON cdepe,
UCIMOJIb30BaTh 3HAHMSA MO MPaBOBOM M (PMHAHCOBOW I'PaMOTHOCTH B Pa3IMYHBIX
JKM3HCHHBIX CUTYallUAX

OK 04. O¢pdexkTrBHO B3aMMOEHCTBOBATH U pabOTaTh B KOJJIEKTUBE U KOMaH/IE;

OK 05. OcCylIecTBISITh YCTHYIO W NHUCBMEHHYK) KOMMYHHMKAlMI0 Ha TOCYJapCTBEHHOM
s3pike  Poccmiickoit denmeparuu ¢ yd4eToM OCOOEHHOCTEH COIMAIBHOTO U
KYJbTYPHOTO KOHTEKCTA

OK 06. [IposiBnsaTh IPakIaHCKO-IIATPUOTUYECKYIO MO3ULHIO, JIEMOHCTPUPOBATH
OCO3HAaHHOE IIOBEJECHHE HAa OCHOBE POCCUHCKMX JAYXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM WYHCIE€ C YYETOM TapMOHH3AIUU MEXHAIMOHAIBHBIX U
MEXPEIIUTUO3HBIX OTHOLICHUH, NPUMEHATh CTaHAAPTHl AHTUKOPPYILIMOHHOIO
MTOBEJICHUS

OK 07. ConelicTBOBaTh  COXpPAHEHUIO  OKpYXKaloIIed Cpeabl, pecypcocOepexeHuIo,
MMPUMCHATH 3HaHUA 00 N3MCHCHUU KJimMara, MIPHUHIMAIIBI 6epe)KJ'H/IBOFO
POM3BOJICTBA, 3P (EKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYAIUSIX

OK 09. [Tonp3oBaTbess mpodecCHOHANBPHON —JOKYMEHTAllMel Ha TrocylapCTBEHHOM U
WHOCTPAaHHOM SI3bIKax

[lepeuenr  mnpodeccuonanbubix  kommerenuuii  (IIK), s1eMeHTBI  KOTOPBIX
dbopMUpYIOTCS B paMKaX JUCIUILINHBL:

Kon HaunmeHnoBanue npogeccnoHaIbHbIX KOMIIETSHIUN

IK 1.1. [TnanupoBaTh paboThl 1 00pabaTHIBATh PE3yJIbTATHI T€OJIOTHYECKUX,
reo()U3NIeCKuX UCCIEIOBAHUN

IIK 1.2. Pa3zpabarbiBaTh reoIOTHUECKYIO0 M TEXHOJIOTHYECKYIO JOKYMEHTAIINIO HAa OypeHue,




HCIIBITAHUEC, DKCIITyaTallkui0 CKBa’XWH, HA IIPOBCACHUC FCOJ’IOFO'FGO(l)I/ISI/I‘ICCKI/IX,
T€OXMMHUYECKHUX HCCISIOBAaHUN B CKBaXKHMHAX U MepOHpI/ISITI/Iﬁ M0 YBCJIIMYCHHIO
IMPONU3BOAUTCIIBHOCTU CKBAXXHH

IIK 2.1. Cobupatb, HHTEPIIPETUPOBATH, 0000IIATH T€0JIOT0-TeO0(PU3NIECKYIO U
IPOMBICIIOBYIO HH()OPMALIUIO

I1IK 2.2. [ToaroraBnuBaTh MpeIOKEHUS TIPU pazpabOTKe MEPOIPUSATHIHA MO MOBBIIICHUIO
He(TeOoT1auu IJIACTOB

I1K 2.3. CTpouTh reosornyecke IByXMepHbIC MOJICTH 3ajiekeil He(hTH U ra3a, B TOM YUCIIe
C MCII0JIb30BaHUEM COBPEMEHHBIX IPOIPAMMHBIX IIPOAYKTOB

I1K 2.4. Hcnonb30BaTh NPy re0J0rHYeckoM MOJCTUPOBAaHUH JAHHBIE T€OMH(DOPMAITMOHHBIX
CHCTEM Pa3BEJKU M pa3pabOTKHU HEPTSIHBIX U ra30BbIX MECTOPOXKIECHHI

1K 3.1. OcymecTBISTh cOOp, aHAU3, OLIEHKY U 0000IICHHE T'e0I0r0-re0(hu3nIecKon
uH(OpMAaIIHH 10 00HEKTAM IMOJICUETA YIIICBOAOPOIHOTO ChIPhS

[IK 3.2. CoOCTaBIISITH I'€0JIOTHYECKUE OTUETHI

IIK 3.3. Hcnonp3oBaTh TeOJIOr0o-IIpOMBICIIOBBIC MOACIIN IJIsL OCHKH PECYPCOB, MMOACUCTA U
rnepecyera 3aracoB

B pamkax mporpammbl y4eOHOW IHUCHMIUIMHBI OOYYarONUIUMHUCS OCBAaMBAIOTCS YMEHUS U

3HAHUA
Kon YMeHus 3HaHUs

I1K, OK
OK. 01 - OmpenenaTb MpocThie (OPMBI | -  CBOICTBA  KPUCTAILTTUYECKOTO
OK. 02 KpHUCTAJJIOB; BELIECTBA, OCHOBBI €0 CTPOEHUS U
OK .03 - OTIPENIETIATh (bU3UYECKHEe | METOJIbI UCCIICIOBAHNS,
OK .04 CBOICTBa " MOP(QOJIOTHIO | - JUArHOCTUYECKHE  IPHU3HAKHU
OK .05 MUHEPAJIOB; OCHOBHBIX MHHEpAJIOB M TOPHBIX
OK. 06 - pacno3HaBaTb TOPHBIE IOPOJIBI | IOPOJ;
OK. 07 10 YCJIOBUSAM 00pa30BaHUS; - KJaccu(UKAIMI0 MUHEpPAIOB H
OK .09 - OINPENEIATh 10 | TOPHBIX OPOJ;
IK 1.1 JUarHOCTHYECKUM IpU3HAaKaM | - XUMHUYECKUN COCTaB,
IIK 1.2 BEIIIECTBECHHBIN cocTas, | (husmueckue CBOICTBA,
IK 2.1 CTPYKTYPY, TEKCTYpy IJIABHBIX | IPOUCXOXKICHUE u METO/IbI
[K 2.2 MOPOI000PA3YIONIUX MHHEPAJIOB | UCCIIEOBAHUS MUHEPAJIOB;
I1K 2.3 Y TOPHBIX MTOPOJT; - COBPEMEHHBIE po0sIeMbI
I[IK 2.4 - ONKCHIBaTh TOpPHBIE MOPOJBI U | MUHEPAJIOTUU U MeTporpaduu.
[IK 3.1 JIlaBaTh UM I10JIEBOE OIPEAEIIEHNUE.
I1K 3.2
I1IK 3.3




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO# padoThI

Buj yueOHoi1 padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 176

B T.4. B (hopMe NPaAKTHYECKOH MOATOTOBKH 100

BT. 4.:

TEeOpeTu4ecKoe o0ydyeHue 64
nabopatopHbie pabOThI 84
Camocmosamenvhas paboma 4
Koncynomayuu 12
IIpomexyTouHas arrecTauus B popme IK3aMeHA 12




2.2. TeMaTH4yeCKMil IJIAH U COAEPKAHME YUeOHOM JUCHMIIIIHHBI

HaumenoBanue Coaep:xanue yueOHOro Mmarepuasia u ¢opmMbl OpraHu3anuu Oo0bem, akan. u/ B Koambt
pa3/iesioB U TeM AeATeJIbHOCTH 00y4aroIuXcst TOM 4ucjie B popme KOMIIeTeHIIUI 1
NPaKTHYEeCKOMH JIMYHOCTHBIX
NMOATOTOBKH, aKa1 4 pe3yJ1bTaToB,
¢dopmupoBanuio
KOTOPBIX
Crocoo0cTByeT
3JIeMeHT
NPOrpamMMmbl
Paznen 1. Kpucrannorpagus 18/6
Tema 1.1. Cymnoctb Conep:xanue yueOHOro MaTepuaJia 4/0 OK. 01- 07, 09
KpuCcTAJIOrpapuu Kpucramnorpadguss kak nHayka. CBsi3p KpuctamwiorpaQuu ¢ JIpyruMu 4 [K 1.1
HayKaMmH. Pojib pycCKUX y4eHBIX B Pa3BUTHH HAYKH. IIK 1.2
OCHOBHBIE ~ CBOWCTBA aMOPQHBIX M  KPUCTAUIMYECKHX  BEIIECTB. 1K 2.1
MounokpucTaiisl, popMa IPUPOIHBIX KPUCTAIIIOB, TAOUTYChl KPUCTAILIOB. IK 2.2
Tema 1.2. Conep:xaHue yueOHOro MaTepuasa 10/6 IK 2.3
I'eomeTrpnueckas OnemeHTBl orpaHeHuss KpuctamioB. QPopmyna Oinepa. OJIEMEHTHI 4 1K 2.4
Kpucrauiorpagus cuMMeTpun. Buasl cuMmeTpun. 3aKOH OCTOSIHCTBA IBYTPaHHBIX YIJIOB. 1K 3.1
IloHATHE O MPOCTBIX U CIIOKHBIX, OTKPBITBIX M 3aKPBITBIX KpHUCTAJLIAX. K 3.2
Kom6unanuu npoctsix ¢opM. [loHsiTHE O CHHTOHUSX. Buabl cHHrOHUI. 1K 3.3
Xapaktepuctuka cuHroHuid. Cpoctku kpucrtamioB. CiydailHble CPOCTKH.
3aKOHOMEpHbIE  CpPOCTKH:  CpacTaHMs, IpOopacTaHus, KOJIEHYaThIe,
MOJINCUHTETUYECKHE U TIapajlieIbHbIE CpacTaHUs.
B ToMm 4nciie 1a00pATOPHBIX 3aHATHI 6
JlabopaTopHoe 3ansitue Nel 2

OHpC,I[CJ'ICHI/IC QJICMCHTOB OI'paHCHUS KPUCTAJJIOB, 3JIEMCHTOB CUMMCTPUH,
Kj1acCa CHHI'OHHH.




JlaGopaTopHoe 3aHsiTue Ne2
Ornpenenenue rabutyca KpucTauioB.

JlaGopaTopHoe 3anHsitTue Ne3 2
Omnpenenenue Kpuctaiorpaguyeckux M (PU3MUYECKUX XapaKTEPUCTUK
MHUHEPAJIOB.
CamocrosiTesibHasi padboTa 00y4arommxcsi.
Tema 1.3. Coaepixanue yueOHOro MaTepuaJa 4/0
Buyrpennee crpoenue IIpocTpaHcTBeHHas pemieTka. OJIEMEHThl IPOCTPAHCTBEHHOM pEIeTKH. 4
KpucTajlios 14 snemeHnTapHbIX sueek bpass.
CTpyKTypHBIE KOMIIOHEHTBI: aTOMBbI, MOHBI, MOJIEKYJIbl. TUIBI CBsi3ed B
KPUCTAJJINYECKOM BEIIECTBE.
Pa3nen 2. Munepasorus 54/36 OK. 01- 07,09
Tema 2.1. Munepasioruss | Coxepxxanue y4e0HOro MaTepuasa 2/0 K 1.1
KaK HayKa. Musnepainorus kak Hayka. OrnpeesneHue noHsITus «MuHepam». Kiapku 2 IK 1.2
XUMHYECKUX JIEMEHTOB B 3¢MHOU Kope. PacmpocTpaneHne MUHEPAIoB U IK 2.1
HX IPAKTUYECKOE 3HAYEHUE B DKOHOMHUKE CTPAHBI. [IK 2.2
Tema 2.2. CoctaB n Conep:xaHue yueOHOro MaTepuasa 4/2 MK 2.3
CBOHCTBA MHHEPAJIOB Xumuueckuil cocraB u ¢GopMmynbl MuHepaioB. Boma B MMHepanax. 1 MK 2.4
N3omopdusm u ero tunsl. ['eHeTndyeckue pakTopsl n3oMophusma. MK 3.1
®u3nyecKue CBOMCTBA MUHEPAIOB. XUMHUYECKUE CBOMCTBA MUHEPAJIOB. 1 EE ;i
B ToMm yuciie 1a60paATOPHBIX 3aHATHI 2 ’
JlaGopaTopHoe 3ansiTue Ned 2
Nzyuenne pu3nyeckux CBOUCTB MUHEPAJIOB.
Tema 2.3. Mopdosoruss | Coaepxanue y4eOHOro MmarepuaJia 6/4
MHHEpPaJIoB 1 Mopdomorust MUHEpaIoB 1 MUHEPAIbHBIX arperaTos. 2
MHHEPAIbHBIX B ToM 4nciie 1a00paTOPHBIX 3aHATHH 4
arperaTos JlaGopaTopHoe 3ansiTue NeS 2

N3ydeHnue kosiekuuii 1 3aprcoBka (OpM MUHEpAJIbHBIX arperaTos.




JlaGopaTopHoe 3ansiTue Ne6
Onucanue eCTECTBEHHBIX MUHCPAJIbHBIX arp€ratoB 1 MOHOKPUCTAJIJIOB.

Tema 2.4. MeToasbl Coaepixanue yueOHOro MaTepuaa 2/0
MHUHEPAJOrHYeCKUX Meroasl MUHEpanornyeckux uccienoBanuil. Lens nccnenoanuii. Merton 2
uccae10BaHMi nasulbHOM  TpyOku. MeToasl  onpeAeneHus XHUMHUYECKOro CoCTaBa
MHUHEPAJIOB.
Tema 2.5. I'ene3uc u Coaepixanue yueOHOro MaTepuaJa 2/0
KJIaccu(puKanms OHIOTeHHBIE IPOIIECCHI MHHEpaTo00pa3oBaHusI. [Taparenesuc. 2
MHUHEpPaJI0B Tunomopdusie npusHaku. [enepamus. MeramopuuecKkue MPOIECCHI
MUHEPaI000pa3oBaHus. DK30I€HHBIEC MPOIECChl MUHEPAT000pa30BaHuUs.
CamocrosiTesibHas padoTa 00y4YaAOIIHUXCH.
Tema 2.6. Camopoanbie | Comepxxanue y4eOHOro MaTepuasia 12/10
MHuHepaJbl. ['anouabl. OOmast xapakrepucTika kiacca. CaMOpOIHBIE METaUIbl: Me/b, 30JI0TO, 2
CepHucrble coequHeHus | cepedpo, atiuHa u ap. CaMopoIHbIe HEMETAIUTBL: anmas, rpadur, cepa.
U UX aHAJIOTH OO6mas xapakrepucTuka kiacca rajionos. Kiaccupukanus.
B ToMm 4nciie 1a00pATOPHBIX 3aHATHI 10
JlabopaTopHoe 3ansitue Ne7 10
Omnpenenenue (puU3MUECKUX CBOMCTB U MOP(HOIOTHYECKUX OCOOEHHOCTEH
MHUHEPAJIOB KJIACCa CaMOPOTHBIE 3JIEMEHTBI, TAJIOUIOB U CYIb(PHUI0B.
CamocrosiTesibHast paboTa 00y4alOIIMXCH.
Tema. 2.7. Oxcuabi, Conep:xaHue yueOHOro MaTepuasa 8/6
THAPOOKCHU/BI, OOmiast XapakTepUCTHKa Kiacca, KIacCU(pUKAIMs MPUPOAHBIX OKHUCIOB, 2
OKCHTHAPATHI THJIPOOKHCIIOB U OKCUTHIPaTOB. PU3NUECKHE CBOMCTBA.
B ToMm 4nciie 1a00pATOPHBIX 3aHATHI 6
JladopaTopHoe 3ansitue Ne8 6

Onpenenenne (U3NYECKUX CBOMCTB U MOPQOJOTHYECKHMX OCOOCHHOCTEH
MHHEPAJIOB KJIacCa OKCHIOB U THAPOOKCHIIOB.

CamocrosiTesibHass padoTa 00y4arOIIMXCH.




Tema 2.8. KapOonarsl
HuTparsl. Cyasdartsl u
BOJIb(hpamarTel.
®ocdartel u GopaThl

Conep:xanue yueOHOIro MaTepuaJia

6/4

OOmiast xapakTepuCTHKa KJIacCOB KapOOHAThl M HHUTpaTbl. Du3HUEcKue
cBOWicTBA M  MOpP(OJOTHYECKHE OCOOCHHOCTH MHHEpPAIOB  Kiacca
KapOoHaTbl M HHUTpaThl. OOIas XapaKTepUCTHUKAa M KIacCH(pHUKAIUI
cynbhaToB. be3Bonubie cynbdarel: OapuT, HENSCTUH, aHTHAPUT. BoaHble
cynb¢arel: runc, Mupaduiaut. CrnoxHble Cynb(haTbl: ATYHHT, SPO3UT.
Bonbsdpamartsr: meenur, Boiashpamut. PocdaTsl 1 60paThl

B ToMm 4uciie 1a00pATOPHBIX 3aHATHI

JlaGopaTopHoe 3ansiTue Ne9
Omnpenenenne (QpU3NUECKUX CBOHCTB U MOP(HOIOTHYECKUX OCOOEHHOCTEH
MUHEpaJIOB Kj1acca KapOOHATOB U HUTPATOB.

JlaGopaTopHoe 3ansitue Nel(
Onpenenenue (GU3NYECKUX CBOMCTB U MOPQOIOTUYECKHX OCOOCHHOCTEM
MUHEPAJIOB Ki1acca cynb(haThl U Boib(ppaMaTsl, ocdaTsl U OOpaTHI.

CamocrosiTesibHAst paboTa 00y4aOIIMXCH.

Tema 2.12. CuankaTtsl 1
ATIOMOCHJIUKATHI

Conep:xanue yueOHOro MaTepuaJia

12/10

OOmast XxapakTepUCTHKa M PAaCHpOCTPaHEHUE B MPHUPOJE. XUMHUYECKHI
COCTaB M CTPYKTypa CHJIMKAaTOB M AJIOMOCHJIMKATOB, UX KiacCHU(UKAIMSL.
OctpoBHble cunukarbl. KosbleBble cuimukarbl. llernouedHble CHIIMKATHI.
Jlentounsle cwinkatel. CroxkHble cuiukaTel (ucToBble). KapkacHble
CHJIMKAThl ¥ aJTFOMOCHIIMKATBHI.

B ToMm yuciie 1aG0paTOPHBIX 3aHATHI

10

JlaGopaTopHoe 3ansitue Ne 11
Onpenenenrue (GU3NYECKUX CBOMCTB U MOPQOIOTHUECKHX OCOOCHHOCTEM
MUHEPAJIOB KJIacca CHIIMKATBI: OCTPOBHBIE, KOJBIIEBBIE, IIEIOUYCYHBIE.

JlabopaTopHoe 3ansTue Ne 12
Onpenenenne (U3NYECKUX CBOMCTB U MOPQOJOTHYECKHX OCOOCHHOCTEH
MHHEPAJIOB KJIaCCa CUJIMKATHI: ICHTOYHBIC, JIMCTOBLIC, KAPKAaCHBIC.

10




JlaGopaTopHoe 3ansitue Ne 13
Onpenenenne (HU3NYECKUX CBOHUCTB M MOP(OJIOTHYECKUX OCOOCHHOCTEH
MUHEPAJIOB Pa3IMYHBIX KIIAcCOB. (YPOK - copeBHOBaHHe/OmuMIinaa)

CamocrosiTesibHasi paboTa 00y4arommxcsi.

Paznex 3. Ilerporpadus 68/42 /4
Tema 3.1. I'opHble Conep:xaHue y4eOHOro MaTepuaa 2
NMOPOAbI U MEeTOAbI UX I'opHbIe TOPOBI, MOHATHE, KIACCH(PHUKAIHS, CTPYKTYpa U TEKCTYpa. 2
H3y4eHHs B ToM umciie 1a00paTOPHBIX 3aHATHIA -

CamocrosiTesibHas padoTa 00yyarouuxcst
Tema 3.2. Conep:xanue yueOHOro MaTepuaJia 14/10
MarmaTrnyeckne ropabie | Marma, ee cocraB u cBoiicTBa. MHTpy3uBHble U 3((]y3uBHBIE TOpPHBIE 4
MOPOJbI MOPOJIbI, UX XUMHUYECKUH M MUHEpaiabHBIM cocTaB. [lopomooOpa3zyromiue

MUHEpAIbI.

CTpyKTypa 1 TEeKCTypa HHTPY3UBHBIX M 3()(y3UBHBIX TOPHBIX TOPOJ.

B ToM unciie 1a00paTOPHBIX 3aHATHH 10

JlaGopaTopHoe 3ansiTue Nel4 4

OmnpeneneHue M ONUCaHME TOPHBIX MOPOJ IO HUX TEHETHMYECKUM

MPHU3HAKAM.

JlaGopaTopHoe 3ansitue NelS 4

Makpockonudeckoe 3ydeHHe M ONMCaHNe HHTPY3WBHBIX MarMaTHYECKUX

TOPHBIX MOPOJ (KUCIIBIX U CPEIHUX).

JladopaTopHnoe 3ansitue Nel6 4

Makpockonuyeckoe 3ydyeHue 1 ONMCaHUe HHTPY3UBHBIX MarMaTHYECKUX

TOPHBIX OPOJ] (OCHOBHBIX U YIbTPAOCHOBHBIX).

JlaGopaTopHoe 3ansitue Nel7 2

Maxkpockonuyeckoe W3ydeHue U omnucaHue 3Q@y3uBHBIX MarMaTHYECKUX

TOPHBIX TIOPOJI.

CamocrosiTesibHast padoTa 00y4arOIIMXCH. 4

W3yuenne MarMaTH4ecKux TOPHBIX MOPO/I. 4

OK. 01-07, 09
IIK 1.1
IIK 1.2
IIK 2.1
[IK 2.2
IIK 2.3
IIK 2.4
IIK 3.1
IIK 3.2
IIK 3.3
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Tema 3.3. OcagouHbie
rOpHbIE MOPOAbI

Conep:xanue yueOHOIro MaTepuaJia

32/20

VcnoBuss  oOpasoBanus ocafo4Hbix nopoa. Craguum  oOpa3oBaHUs
0CaZl04YHbIX IOPOJ.

CTaI[I/IH TUIICPreHE3a: BBIBCTPUBAHUE, TIHUApaTanud, Acruaparanus,
PaCTBOPEHUEC, OKHCICHHUEC, IIPOLHECChl KaOJIMHHU3aAllWH, JAaTCPUTU3ALUU,
JJUMOHUTHU3AII1H. Kopa BBIBCTPHUBAHUA. Poccrimn. CTa,Z[I/IH
CCIMMCHTOI'CHE3a. Mexaandeckas 1 XUMHYECKast ,Z[I/I(l)(bepeHHI/IaI_[I/IH.

Cragua puarene3a. Ok30- u sHAoauare”es. IIponeccel mpeBpalleHue
ocaZka B OCaJOYHYI0 IHOpOoAy. 30HA ocaakoHakomiaeHusa. llonsTue o
crpatuchepe. MuHEpaTbHBINA 1 XUMHYECKHI COCTaB OCAI0YHBIX TIOPOJ.

CprKTypa 0Ca0YHBIX IIOPOA. I_[CMGHT 1 €r0 THIIBI. HOpI/ICTOCTB mopoa.
TeKCTypBI OCaJIOYHBIX IIOPO. TGKCTypr IMOBCPXHOCTU CJIOA. TGKCTypa
CCPCAHHEI CJIO. OT,I[eJ'ILHOCTB 0Ca0YHBIX ITOPOA.

Knaccudukanus ocaioqHbIX TOPHBIX TOPOJ MO TEHE3UCY U MUHEPATHHOMY
cocTtaBy. XapakKTepucTuka oOOJOMOYHBIX TMoOpoa. DopMbl 3ajeranus,
MECTOPOXKICHUSI OOJIOMOYHBIX MOPOJ. XapaKTePUCTUKA XUMHUYECKUX H
ouoxumuueckux nopona. CoBpemMeHHOe cocTosiHue BepxHekamckoro
MECTOPOXKIACHUS KaJTUUHBIX COJIEH.

KaycroOuonuTsl: McKomaemble Yriv, Top¢, roprodue ciaHibl, HeQTh U
roprouue ra3spl, acQaiabT, 030KEPUT, SHTAPb.

B ToMm yuciie 1aG0paTOPHBIX 3aHATHI

20

JlaGopaTopHoe 3ansitue Ne 18
[ToponooOpa3yromire MuHepasbl 0Cal0YHbIX TOPHBIX TOPOJT

JlaGopaTopHoe 3ansiTue Ne 19
CTpyKTYypbl OCaIOYHBIX MOPOA. YcCIoBHS (OPMUPOBAHUS TEHETHUECKUX
MPU3HAKOB OCA/I0YHBIX TOPHBIX MOPOJI.

JlaGoparopHoe 3ansTue Ne 20
TexkcTypsl ocafouHbIX MOPOJ. YcnoBUs (OPMUPOBAHUS TEKCTYPHBIX
IIPHU3HAKOB O0CAaJJOYHBIX 'OPHBIX IMMOPOI.
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JlaGopaTopHoe 3ansitue Ne 21 4

Makpockonuyeckoe H3y4eHne 1 OMUCAHNE 0OJIOMOYHBIX TOPHBIX ITOPOI.

JlabopaTopHoe 3ansitue Ne 22 2

Makpockonuyeckoe U3ydeHue 1 onrcanue GpochaTHbIX U KPEMHHUCTHIX.

JlaGopaTopHoe 3aHsiTue Ne 23 4

Makpockonuyeckoe N3y4eHUe U ONHUCaHhe KapOOHATHBIX, CYJIb(aTHBIX U

XJIOPU/IHBIX TOPHBIX ITOPO/I.

JlaGopaTopHoe 3ansTue Ne 24 4

Makpockonnyeckoe H3y4eHNe 1 OIICaHUe KayCTOOHOINUTOB.

CamocrosiTesibHast paboTa 00y4aOIIMXCH.
Tema 3.4. MeToabl Conep:xanue yueOHOro MaTepuasa 8/4 OK. 01- 07,09
U3Y4YeHHs 0CA0YHBIX MeTo/b1 HccieIoOBaHUS OCAA0YHBIX TOPHBIX MOPO/I. 4 IK 1.1
nopox B ToMm ynciie 1aO0paTOPHBIX 3aHATHI 4 I[IK 1.2

JlabGopaTopHoe 3ansTue Ne 25 2 IK 2.1

Omnpenenenne TpaHyIOMETPHYECKOTO COCTaBa OCAI0OYHBIX TOPHBIX MTOPO/T 1K 2.2

JlaGopaTopnoe 3ansiTue Ne 26 2 1K 2.3

Makpockonuyeckoe U3y4eHne 1 OMMCaHUe 0CaJOUHBIX MOPOI. 1K 2.4
Tema 3.5. Coaep:xanue y4eOHOro MaTepuaa 8/4 1K 3.1
Meramoppuueckue OCHOBBI HOMEHKJIATYPbl METAMOP(PUUECKHX TOPHBIX MOPOA, UX NEPBUUHOM 2 1K 3.2
MopoabI MPUPOJBI, XMMHU3Ma, MHHEPAJIBHOTO COCTaBa, CTPYKTYPHI, TEKCTYpHI H 1K 3.3

XapakTepa 3aJIeraHus

@anun Metamopduszma. PacnpocTpaHeHHOCTh METaMOP(PHUUECKUX TOPHBIX 2

nopon. Ilonme3sHsle wHcKomaemble, CBsI3aHHBIE C METaMOP(PHUUECKUMHU

TOPHBIMH [TOPOJIAMH.

B ToM 4uciie 1a00paTOPHBIX 3aHATHH 4

JlaGopaTopHoe 3ansiTue Ne 27 2

Maxkpockonuyeckoe  HM3ydye€HHE U ONHMCAHHWE  OCHOBHBIX  THIIOB
MeTaMop(UYECKUX MOPOJ.
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JlaGopaTopHoe 3ansiTue Ne 28
MakpoCKONU4YecKoe H3Y4YeHHE CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTEH
BCEX TUIOB TOPHBIX MOPOJ. ( Yok - copeBHOBaHME/Onumnuaa)

CamocTosiTesibHasi padoTa 00yYarommXxcst

KouncyabTanus 12
IIpomeskyTouHas aTTecTaUMs 12
Bcero: 176
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3. YCJIOBUS PEAJIN3AIIMU YUYEBHOM U CIUILIMHBI

3.1. g peanu3anmud NporpaMmbl NPogecCHOHAIBHOIO MOAYJA A0JLKHBI OBITH
NpeaycMOTPEeHbI cJieAyIolue crielialbHble OMelleHUs:

JIaboparopust «MuHepaioruu u nerporpaduny», ocHaleHHast

PaGouee wMmecTo mpenogaBaress: CTOJN, CTyJd, MmKadg IS JOKyMEHTOB, CHCTEMa
BU3yalIM3allMl - MYJbTUMEIUMHBIM NPOEKTOp, 3KpaH, KIacCHas JIOCKa, IepPCOHAJIbHBIN
KOMIIBIOTEP/HOYTOYK.

Pabouee mecTo oOy4aromerocs: CToi, CTyIl.

Kommekt yueOHO-HarIsIIHBIX TOCO0uH, hapopoBas MIIaCTUHKA, CTEKIIO, JTYIIbl, TOPHBIE
KOMITaChl, MOJIEIM KPHUCTALIOrpahUIECKUX PpEIIeTOK, KOJUICKIUS MHHEPaJOB KIJIACCOB
«CamoponHble MUHEpaib», «[ anonnel», «CepHUCTBIE COeTUHEHU», «OKCUABI, THAPOOKCUABIY,
«Kapb6onatsl u HuTpaTh, «CynbdaTsl U Bonbpamarely, «Docdarsl u 60parbl», «CHIUKATH U
QIIOMOCUJIMKATB»,  KOJJIEKLMS ~ TOPHBIX  IMOPOJA  OCAJOYHOIO, MarMaTM4eckoro u
MeTaMOp(UYECKOTO TeHe3Wca, HIKala TBEpAOCTH Mooca, Tabiauma XWMHYECKHUX DIIEMEHTOB
MenneneeBa, kapta «llone3nsle nckonaemele Poccuny, mpe3eHTanuu, coyisiHasi KUCIIOTA.

3.2. UnpopMmanmnoHHoe obecniedeHHe peajn3alui NPOrpaMmMbl
Ilepeyenb yueOHbIX n3aannii, UHTEpHET-peCcypcoB, J0NOJTHUTEIbHOH JUTEPATYPbI
Y4eOHO-MeToAnYeCKOe U NH(DOPMAIIMOHHOE 00eCTICYCHHUE JUCIIUILTAHBI
OcHoBHas JiMTEpaTypa:

Ne Hctounuk
/o

1 bynanos, B. A. MuHepaznorus ¢ ocHoBaMu KpucTayiorpaduu : yueOHUK Il CPEAHETO
npodeccuonaabHoro oopaszosanus / B. A. bynanos, A. . Cussix, A. A. benorosnos ; mox
HayuyHoU penakuueit @. A. JleTHukoBa. — 2-e u31., nepepad. u gorn. — Mocksa :
NznatenberBo FOpaiit, 2026. — 230 ¢. — (IIpodeccnonansaoe oopazoBanue). — ISBN
978-5-534-09391-9. — TekcT : anekrponHbI // Ob6pazoBaTenbHast miardopma FOpaiT
[caiiT]. — URL: https://www.urait.ru/bcode/586640 (nata oOpamenus: 16.03.2026).

2 ExoBa, A. B. I'eonmorus. JIutonorus : yue6HO€ mocodue 1jisi CpeTHETo
npodeccuonaibHOro oopazoanusi / A. B. ExxoBa. — Mocksa : U3narensctBo FOpaiit,
2025. — 98 ¢. — (IIpodeccuonanproe oopazopanne). — ISBN 978-5-534-20679-1. —
Texcrt : anexTpoHHbI / Obpa3oBarenbHas miatdopma KOpaiir [caiit]. — URL:
https://www.urait.ru/bcode/558578 (nara obpamenus: 16.03.2026).

4 [Terporpadus. OCHOBBI KPUCTAIIOONTUKU U IIOPOI000PA3YIOIINE MUHEPAJIBI ;| YUEOHUK
Juis By30B / A. A. Mapakyes, A. B. boopos, H. H. Ilepues, A. H. ®enorenos. — 2-¢
u3J., uctp. u gon. — Mocksa : M3narensctso FOpaiit, 2026. — 307 ¢. — (Bsiciiee
obpazoBanue). — ISBN 978-5-534-20572-5. — TekcT : 31eKTPOHHBIH //
O6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL: (mata o6pamenus: 16.03.2026).

5 Bepnanckuii, B. . OnsiT onucarensHoit Munepanoruu / B. U. Bepnanckuii. — MockBa
: UsmarennctBo FOpaiit, 2025. — 496 ¢. — (AnTtonorust mpicin). — ISBN 978-5-9916-
9960-0. — Texcr : anexTpoHHbIH // O6pa3oBaTenpHas miaTdopma Opaitt [caliT]. —
URL: https://urait.ru/bcode/562823 (nata o6pamenus: 07.02.2026).

6 Mumtotun, A. I'. T'eonorus mone3HbIX HCKOMAEMbIX : YYCOHUK U TPAKTUKYM JIJIs
cpennero npodeccruonaabHoro oopazoBanus / A. I'. Mmoot — Mocksa :




WznatensctBo FOpaiit, 2024. — 197 ¢. — (IIpodeccuonansuoe oopazoBanue). — ISBN
978-5-534-03552-0. — TekcT : anekrponHsbiii // O6pazoBatensHast miardopma FOpait
[caiit]. — URL.: https://urait.ru/bcode/539130 (nara obpamenus: 12.03.2026).

JlonoJIHUTeIbHAS JIUTepaTypa:

Ne
/o

Hctounuk

1

Kopobeiinnkos, A. @. I'eonorus. [Iporno3upoBanre U MOMCK MECTOPOKICHUHN TOJIC3HBIX
HCKOMAaeMbIX : Y4eOHUK Ui cpeliHero nmpodeccuoHanbsHoro oopasosanus / A. O@.
KopobeiitnnkoB. — 2-¢ u3 ., uctp. u 1on. — Mocksa : U3parensctBo HOpaiirt, 2025. —
254 c. — (IIpodeccuonanbuoe odpazosanue). — ISBN 978-5-534-18792-2. — Tekcer :
anekTpoHHbIH // Obpa3zoBatenbHas iardopma FOpaiit [caiit]. — URL:
https://www.urait.ru/bcode/569026 (nara obpaimenus: 16.03.2026).

Koponogckuii, H. B. T'eonorust : yaeOHUK 1)1 cpeiHEro mpodhecCUOHATBLHOTO
obpazosanus / H. B. KopoHnoBckuii. — 2-¢ u3., ucnp. u gon. — Mocksa : 3gaTenbcTBo
FOpaiit, 2026. — 178 ¢. — (IlpodeccuonanpHoe oopazosanne). — ISBN 978-5-534-
08484-9. — Tekcr : anexktponHbIi // ObpazoBatenbHas miaatgopma FOpaiir [caift]. —
URL: https://www.urait.ru/bcode/585762 (nara obpamenus: 13.03.2026).

Mustotun, A. T'. T'eonorus : yueOHUK Ui CpeAHEro NpodecCuoHaIbHOro 0opazoBaHus /
A.T. Mumotus. — 3-e u3[l., nepepad. u gon. — Mocksa : M3narensctBo FOpaiit, 2026.
— 515 ¢. — (IlpodeccuonanbHoe obpazoanue). — ISBN 978-5-534-19279-7. — Tekcr
: anieKTpoHHbIHN // O6Gpa3zoBaTenbHast miardopma FOpaitt [caiit]. — URL:
https://www.urait.ru/bcode/599059 (nara obpamenus: 16.03.2026).

ITepnonnyeckne n3nanus (0Te4eCTBEHHBIE JKYPHAJIbI):

Ne i/t

Hctounuk

1

OteuecTBEeHHAas reOJIOTH: HAayd. KypHail /ydpenutenu: Munnpupozs PO,
POCTEO, ®I'VII THUI PH; LlenTpanbHblii HAyYHO-UCCIIEI0BATENBCKUM
re0JI0ropa3BeJOUHbIM HHCTUTYT IIBETHBIX U 0JaropoJHbIX MeTamioB — MockBa :
I[MTHUT'PU. 1933 —. — Berxomut 6 pa3 B roa. — ISBN newarnoit Bepcun 0869-7175.
— Texcer : anextponnsiii // DBC elibrary [caiiT]. — URL :
https://elibrary.ru/contents.asp?1d=44895390 (nara o6pamenus: 06.02.2026).

N3BecTus BeiciuX y4eOHBIX 3aBeieHni. ['eomorust u pa3BeaKa : Hayd.-TeXH. )KypHaJI
/ yapenutens Poccuiickuii rocy1apCTBEHHBIN T€0JI0T0pa3BeJ0OUYHbIN YHUBEPCUTET
M. Cepro Opmxonuknaze. — Mocksa : 1958 — .— Brexoaur 6 pa3 B rox. — ISBN
nevatHoi Bepcun 0016-7762. — ISBN onnaitnoBoit Bepcun 2618-8708 . — Tekcr :
anekTpoHHbl // DBC elibrary [caiit]. — URL :
https://elibrary.ru/contents.asp?id=80260996 (nara oOpamenus: 06.02.2026).

// MI'PU [caiit]. — URL: https://www.geology-mgri.ru/jour/issue/current (ata
obpamienus : 06.02.2026).

PervonanpHast reoorus ¥ METAJIOTCHUS : Hayd. )KypHai /yupenutenu : PI'BY

"Bcepoccuiicknii Hay4YHO-HCCIIEIOBATEICKUI T€0TOTMYeCKUil MHCTUTYT uM. A.IL.
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Kapnunckoro" — Mocksa : 1993 —. — Beixoaur 4 pa3za B rog. — ISBN neuatHoii
Bepcun 0869-7892. — exct : anextponusbiii // IBC elibrary [caiit]. — URL :
https://elibrary.ru/contents.asp?titleid=9029 (nara oopamenus: 14.02.2026).

NudopmannoHHbie 3J1IEKTPOHHO-00pa30BaTe/IbHbIe PeCypcehl:

Ne n/nn Hctounuk

1 DnexTpoHHas oubnroreunas cuctema «budmmoTex. U3natenbctBo KA V»
https://mgri-rggru.bibliotech.ru

2 OnexkTpoHHO-0nOIHOoTeuHas cuctema «M3natensctBo Jlansy/ ko, UHxenepHo-
texHuueckue Hayku (TromI[Y)

www.e.lanbook.com

3 DnexktpoHHO-0MOMoTeuHas cucrema elibraryy / IlpaBoo6magarens: O6IecTBO ¢
orpaHu4YeHHON oTBeTcTBeHHOCTHIO «PYHOBb» (RU)
https://elibrary.ru

4 DnexTpoHHO-6n6HOTeuHas cuctema «BC FOPAUTY / www. urait.ru

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOM JUCLUATIINHBI

PesyabTaThl 00yueHus ‘

Kpurtepun onenkn

MeToabl OIEeHKH

Hepeqeﬂb 3HaHHi7[, O0CBAUBACMBIX B paMKaX JUCIHUIIJIMHbI

3HaHHA:

CBOMCTBA  KPHUCTAJUIMUECKOTO
BeEIlleCTBa, OCHOBBI ero
CTPOEHUS n METO/IBI
HCCIICIOBaHUS;
IMAarHOCTUYECKHE MIPU3HAKU
OCHOBHBIX MUHEPAJIOB Hu

TOPHBIX TTOPO/T;
KJIaCCU(UKALMI0O MUHEPAJIOB U
TOPHBIX OPO/I;

XUMHUYECKHHA COCTaB,
buznueckue CBONCTBA,
MPOUCXOXKACHHE U METOJbI

HCCJIETOBaHMSI MUHEPAJIOB;
- COBPEMEHHbIE MPOOIEeMbI
MUHEPAJIOTUH U NeTporpaduu

- yci0BHsi 00pa30BaHMS TOPHBIX
HIOPOI.

BJaJieeT MpodeccCuOHATbHON

TEPMHUHOJIOTUEN

JIEMOHCTPUPYET CHCTEMHBIE
3HaHUS 0 CBONCTBaxX
KPHUCTAJUIMYECKOIO  BEILIECTBA,

OCHOBEI €T0 CTPOCHHA U MCTOBI

WCCJICIOBAHMS;

JIEMOHCTPHUPYET CHUCTEMHBIE
3HAHUS 0 JTMarHOCTHYECKUX
MpU3HaKax OCHOBHBIX
MUHEPAJIOB U TOPHBIX MOPO/I;
JIEMOHCTPUPYET CHUCTEMHBbIE
3HAHUS 0 KIaccu(pUKauu

MHHEpAJIOB U TOPHBIX MOPOTI;

JIEMOHCTPHUPYET CHCTEMHBIC
3HaHUS O XMMHYECKOM COCTaBe,
(bU3UIECKUX CBOMCTBaX,
MPOUCXOXKACHUM U METOJAax

HCCJIICA0OBaHUA MUHCPAJIOB,

- IEMOHCTPHUPYET CUCTEMHBIC
3HaHUS O COBPCMCHHBIX
npo0aeMax MUHEPAIOTHH H

[InceMenHbIn
U YCTHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHsble
3aHSATHUS.
KonTponbhast pabota.
YpoK-COpeBHOBAaHHE WIIH
oJuMIuaaa
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https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
http://www.e.lanbook.com/

nerporpapuu

- IGMOHCTPHPYET CUCTEMHBIE
3HaHUS 00 yCIOBUSX
00pa3zoBaHus TOPHBIX TOPOJ.

Ilepeyenb ymeHuii, 0cBanBaeMbIX B paMKaXx JHCIUILIHHBI

YMeHus:
OTpPENENATh MPOCThIe  (OPMBI

KPHUCTAJJIOB,
ONpEEIATh ¢busnueckue
CBOWicTBA M MOP(OIOTHIO

MHHEPAJIOB;
pacno3HaBaTh TOPHBIE ITOPOJIBI
IO YCJIOBHSM 00pa30BaHUs;

ONpeaesaTh 1o
JIMarHOCTUYECKUM  TPU3HAKaM
BCIIICCTBCHHBIN COCTaB,

CTPYKTYPY, TEKCTYPYy TJIaBHBIX
OPOI000PA3YIOIINX
MHHEPAJIOB U TOPHBIX IIOPOL;
OITUCHIBATh TOPHBIE MOPOIBI U
JIaBaTh UM II0JIEBOE
OIpe/ieTICHHE.

JIEMOHCTPUPYET yMEHHE
OIIpENeNATh MPOCThie  (opMBbI
KPHUCTAJJIOB,

JIEMOHCTPUPYET YMEHUE
ONPEEIATh ¢busnueckue
cBOWicTBAa M MOpP(OJIOTHIO
MHHEPAJIOB;

JIEMOHCTPUPYET yMEHHE

paciio3HaBaTb TOPHBIC ITOPOJbI
110 YCJIOBUSIM O6pa3OBaHI/I${;

JEMOHCTPHUPYET yYMEHHE
ONPEAEIATh 110
AUArHOCTUYCCKUM IIpU3HaKam
BCILIECTBCHHBIN COCTaB,
CTPYKTYpY, TEKCTYpYy TJIaBHBIX

OPO1000Pa3yIIINX MUHEPATIOB
Y TOPHBIX NIOPOJ;
JEMOHCTPUPYET YMEHHE
OIHCBIBATH TOPHBIE TOPOBI U
JIaBaTh UM I10JIEBOE
omnpezesieHue.

OreHKa pe3ybTaToB
BBITTOJTHCHHSI
nabopaTtopHOi paboThI
DKcrepTHOE HAOI0IeHNE
32 XOJIOM BBITIOJTHEHUS
nabopaTopHON pabOTHI.
Y pOoK-COpeBHOBaHHE WIIH
OJIMMITHAJIA
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