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PaGouas mporpamma cocrasnena Ha ocrose ®I'OC BO 1o cnenuanpHOocTH 21.05.04
'OPHOE JIEJIO (npuka3 MunoGprayku Poccun ot 17.10.2016 1. Ne 1298)

Pabouas nporpamma paccmotpena u onoGpera Ha 3acenmaHuu kadenpsl 'eosorum,
MAapKIIeHIEPCKOro Aena i 060raeH s oIe3HbIX HCKOMAeMbIX >

23.01.2020, mporokon Ne 5 %
3aB. kadeapoi N.A. I'pumuna

Pa6ouas nporpamma ono6pena MeToamueckoif KOMHECCHeEH WUruaT

25.02.2020 r. mporokon Ne 7 /
Tpencenarens | Ei\{/ﬂ C.E. 'aBpumes

CornacoBano:
3as. kadenpoii Pa3paGoTku MeCTOPOKIEHUIE IOTE3HBIX HCKOIaeMBbIX
) — -
@</ C.E. T'aBpurues
PaGouas nporpamma cocrapnena; v ,////%
CT. mpenozasares kadeapsr 'MIuOITH, v M.C. Konkosa

Penensenr:
aupekTop OOO "MarruToropekas MapKImeIepeko-reoie3ueckas KoMnasus",

D
! A A. Illexynosa




JueT akryanusannn padoueii nporpaMmel

PaGouas nporpamMma nepecMoTpeHa, o6cyxkaeHa 1 onodpeHa A peanusauu B 2020 - 2021
yuebHoM rofy Ha 3aceziannH kadenprl ['eonorum, Mapkwelinepckoro aena u oboraineHns

IIpotoxon ot 03 c%’ﬁo r. Ne 1
3aB. Kadeapoi = _ H.A. I'punun

Pabogas nporpaMma nepecMoTpeHa, oocyxaeHa 1 ogobpena i peaaunsaunn B 2021 - 2022
yueGHOM Trofly Ha 3acedaHny kadeapel [eonoruy, MapKieiaepcekoro aefa i 0dorameHus

Ipotokon o1 20 . N
3aB. kadegpoil . H.A. T'puumn

Pabouas mporpaMma nepecMoTpeHa, ofcyxaeHa H 0RobpeHa And peanuzauuu B 2022 - 2023
yueOHOM roay Ha 3acenanud xagenprl ['eonoruy, Mapkmueiiaepekoro fena H 00orameHHA

IIporokomor 20 Ne
3aB. kaeapor WA, Tpunmn

Pabouas nporpammMa nepecMoTpena, o0Cy:aeHa 1 ogoOpeHa A peanmzanun B 2023 - 2024
yuyeGHOM roJy Ha 3acemaHuy Kadeaps! Teonorun, Mapkineiaepekoro aena u oGorameHus

IIpotokon ot __ 20 r N
3as. kadenpoit HN.A. lNpumun

PabGouad nporpaMMa nepecMoTpena, obeyxaeHa U oobpeHa Ajia peanusanuu 8 2024 - 2025
y4eOHOM o1y Ha 3acegaHuy kadgeapbl ['eoqoruu, MapriIeiaepckoro gena u ooorameHus

Hporokonor __ 20 r. Ne
3ab. kadenpol WA, T'pumns

Pabogas nporpamMma repecMoTpeHa, o0cy:KaeHa H ogobpeHa mid peanusanuu B 2025 - 2026
yueGHOM rofy Ha 3acenanun Kadenpsl [eofoTH, Mapxmefinepckoro gena u oSoraimeHus

Ilpotoxonor __ 20 r. N
3as. xadeapoi H.A. I'pummna




1 Ilesiu ocBOEHUS TN CHMILIUHBI (MOLYJIs1)

Henstmu ocBoeHust TuCHUILIMHBL « MuHepanorus cynb(puIHbIX pya Ypaiay sBiseTcs
MOBBIIICHUE 3HAHUNA O MHHEPAIIOTHYECKUX 0COOCHHOCTSIX MECTOPOXKACHUN CYyTb(OUIHBIX Py
VYpana.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

JucuuiuimHa «MuHepanorusi CyinbQUIHBIX pya Ypaiaa» BXOAUT B BapUAaTUBHYIO
4yacTh 00pa3oBaTeIbHON MPOrPAMMBI.
JUis  u3ydeHuss  OUCLMIUIMHBI ~ HEOoOXOAMMBI — 3HaHUS  (YMEHHUs,  BIJIAQJICHUsA),

cOpMHUpOBaHHbBIE B pe3yibTaTe M3yueHHs AUcCUUIUIMH «Dusnka» (pu3ndyeckue OCHOBBI
MEXaHUKH, KOoleOaHUs U BOJIHBI, 3JIEKTPUYECTBO U MArHETHU3M, CTaTUCTHYECKas (U3MKA U
TEpMOJIMHAMHUKA); «MaTemMaTruka» (aHaIUTHIEeCKast TCOMETPUs U JTMHEHHas anredpa, OCHOBBI
BBIUMCIUTEIBHOIO 3KCIEPUMEHTA, BEPOSITHOCTb M CTATUCTHKA), «XUMHS» (XUMHUYECKUE
CUCTEMBI, XUMHUYECKasi TEPMOAMHAMMKA U KUHETUKA, PEAKIIMOHHAsI CIIOCOOHOCTh BELIECTB),
«[eonorus» (XMMUYECKH 1 MUHEPATIOTUIECKUN COCTaB 36MHOUM KOpPBI, ETPOrpadudecKuit
COCTaB, IOJIE3HBIE MCKOIIAEMbIE M UX MECTOPOXKICHMSI, BEIIECTBEHHBIM COCTaB IOJIE3HBIX
UCKOIIaeMBbIX ), «I €0JI0ro-TeXHOJIOTNYECKasi OLIEHKa MUHEPAILHOTO ChIPbs». 3HAHUSA (YMEHUH,
BJIAJICHUsI), MOJYyYEHHbIE NPU H3YYEHUM AAHHOW IUCLMIIMHBI OyAyT HEOOXOAMMBI Ui
u3ydyeHus aucuuimimH «OCHOBBI TOpHOro nena», «Mapkuennepus», «l'eomerpus Henp»,
«ADdpOJIOTHSL TOPHBIX MPEaNpUATHIY, «OO0OrameHne MOJe3HBIX HCKOMAeMbIX», «OCHOBBI
nepepadoTKu IOJIE3HBIX HCKOIIAEMBIX», npu MIPOXOKJICHUH
MIPOU3BOJICTBEHHO-TIPEIIUINIOMHON MPAKTUKHU, IIPH CAa4Ye TOCYIapCTBEHHOTO 3K3aMeHa, IpH
BBITMIOJTHEHUH U 3aLIUTE BBITYCKHOW KBAJIM(PUKAITMOHHOMN paObOTHI.

3 Komnerenuun ody4aromierocs, (popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS
AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJbTAThl 00yUeHHu s

B pesynbraTe ocBoeHus AUCUMILIUHBI (Monyis) «MuHepanorus cyiabQUIHBIX PYA
VYpana» oOyuaronuiicsi 10JbKeH 00J1a/1aTh CIEAYIOUMMU KOMIETEHLIUSIMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIINH

OITK-4 rOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3HUIIMIA OIIEHUBATh CTPOCHUE, XUMHUCECKUI U
MI/IHepaJ'II)HI)Iﬁ COCTaB 3eMHOU KOpHEI, MOp(i)OJ'IOFI/I‘—IeCKI/Ie 0COOEHHOCTH Y TEHETUYECKUE THUIIBI
MECTOPOXKJICHUN TBEPBIX TOJC3HBIX UCKOMAEMBIX MTPH PELICHUH 33124 10 PAlMOHATILHOMY U
KOMIUIEKCHOMY OCBOCHHIO T€OPECypPCHOTO TOTSHITAA HEelp

3HaTh Kiaccudukanmro MecTopokI€HHH 110 TPOMBIITUICHHOMY
WCIIOIB30BAHUIO M TEHETUYECKOMY MPOUCXO0KICHUIO

YMers KnaccuduimpoBaTs MECTOPOXKICHUS TIOJIE3HBIX HCKOTIAEMBIX T10
MIPOMBIIIIJICHHON U TeHETUYECKON KIIacCHPUKAIUIM

Bianets 3HaHUSMHU O XUMHUYECKOM, 1 MUHEPAIbHOM COCTaBE 3€MHOM KOPBHI,
Tporieccax dHIOTEHHBIX W 9K30TC€HHBIX 00pa30BaHUI MECTOPOKICHUNA




4. CTpyKTypa, 00b€éM N colepkaHie TUCHUIINHBI (MOLYJI5)
OO01mast TpyA0eMKOCTh JUCIHUIUIMHBI COCTaBIsAeT 1 3a4eTHBIX eAuHMIl 36 aKaj. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 4,7 akaJi. 4acoB:
— ayIuTOpHas — 4 akaJi. 4acoB;

— paeayautopHas — 0,9 akan. yacos

— caMmocTosTeabHas pabota — 27,4 akaj. 4acos;

dDopMa arrecTaluu - 3a4cT

AynutopHast g
o |KoHTaKTHAS pabora E = ®dopma TeKyIero
S B
£ o u KOHTPOJIS
Paznen/ Tema 3 (B akan. vacax) E B A y P Kon
2 & ©f camocTosTENEHOI | ycIIeBaeMOCTH U
JCIUTUTAHBI 5 S ., | KomMIeTeHIuu
@) 6 g £ paboThI MPOMEXYTOYHOH
nal. | mpaxr.
Tex. p z aTTecTalun
3aH. | 3aH. (O &
1.
Perucrpanus Ha | YcrHBINA onpoc
caiite openedu.ru | (cobecenoBanue).
11 Ha KypC JICKIIHHA Brimonmuenne
Beenenne. OO6mast «OKOHOMHUKa  |3aJaHuil 10 KypCy
XapaKTepUCTHKa  MHHEPAJIOB MHUHEPAITBEHOTO «OKOHOMUKA
Cyab(QHUIHBIX PYI. 0.45 3 [cBpED. W3yueHune| MHHEPaIbHOTO OTIK-4
Cceps! HCHONB30BaHUS ’ OCHOBHO¥ 1 CBIPBSI».
Cyab(QHUIHBIX PYA B HapOJHOM nononHuTenbHoM | [IpencraBienue
XO35fiCTBE, ~ MHOTOOTpPAcIlieBOE Hay4JHOI pe3yJbTaToB B
UX UCIIOJIb30BaHMUE. JIUTEpPaTypBhl, BUJIE TIpOrpecca
KOHCIIEKTa Ha Kypce (caiit
JICKIHI. openedu.ru).
1.2 T'enetnueckas ul 2
MPOMBIIIICHHAS
KinaccupuKams — CyabPUIHBIX
- ucan yabpun Nzyuenue
pyA. OCHOBHOM 1
XapakTepucTuka o
. JOTIOJIHUTENTbHOM
MECTOPOXKACHHUI u N
. Hay4YHOI .
(PUBUKO-XMMHUYECKUX CBOWCTB: YcrHbli onpoc
0,45 3 JUTEPaTyphl, OIIK-4
MarmMaTu4ecKoro (cobecenoBanue)
MPOUCXOXKICHUS (MHTPY3UBHBIX Komeriexta
p Py nexuuii. Pabora ¢
u BYJIKaHOTEHHBIX),
SHIUKIIOTIETUSIMH,
MeTaMOp(OreHHOTO
CJIOBApSMH.
MPOUCXOXKIICHHUS, 3K30TCHHOTO
TIPOUCXOXKICHUS,
BBIBETPHUBAHHSI.




1.3 Cynpdunsl U UX aHaJIOTH.

0COOEHHOCTH pPYII.

OO0miasi  xXapakTepucTUKa | Nzydenne
YCIIOBHUS o0pa3zoBaHHA B OCHOBHOM U
npupone. OCHOBBI CHCTEMATHKHI JIOTIOTHUTETHHON
CynbOUIOB U WX aHaJOrOB. HaY4YHOU .
yibpu v YceTHblii onpoc
IIpocteie cymbbuabpl W UX 0,45 3 JIUTEPATYPHI, OIIK-4
(cobecenoBanue)
AHAJIOTH C KOOPAWHAIOHHBIMH, KOHCIIEKTa
OCTPOBHBIMH, IIETIOYCYHBIMH H nekuuii. PaboTa ¢
CJIOUCTBIMHU CTPYKTYPaMH. SHIUKIIOTIETUSIMH,
Hucynbhunsl U WX aHAJIOTH. CIIOBapSIMH.
Terpaapcenunsl. Cynbpoconu
Nzydenne
OCHOBHOM U .
. | VYcrHBIH onpoc
JOTIOJTHUTENHHOM
1.4T eonoro-MuHepagOrHuecKue Hay4IHON (cobecenopanme).
0;)06EHHOCTI/IC JIII:)(‘I)I/I,E[HLIX pi 0,45 3 JIUTEPATypPhI 3ampra OIIK-4
Y Py ’ NPaKTUYECKUX
KOHCIIEKTa 6
N aboT
nekuuid. Pabora ¢ p
SHIUKIIOTIE TUSIMH,
. Nzyuenue
1.5 TexHosornueckne cBOHCTBa .
1. CTPYKTYPHO-TEKCTYpHbIC OCHOBHOM 1
PYA. PYKTYP yp ? JIOTIOTHUTENBHOM | Y CTHBIN onpoc
MHHEpaJIbHO BEIIECTBEHHBIE H N
HAYYHOM (cobecenoBanue).
CBSI3aHHBIC c
0,45 3 JIUTEPATYPBI, 3amura OIIK-4
TPaHyJIOMETPUIECKIM
KOHCIIEKTa MIPaKTHIECKUX
COCTaBOM U PaCKPBHIBAEMOCTBIO .
nexuuii. Pabota c pabot
MUHEPAJIbHBIX UHAUBUI0B
SHIUKIIOTIETUSIMH,
napaMeTpsl PybL.
CIIOBApSIMH.
Nzyuenue
OCHOBHOI 1
. JIOTIOTHUTENBHOM | Y CTHBIN onpoc
1.6 TexHomorU4IeCKue CBOMCTBA N
MHHEPAIOB METObI X HayJHOU (cobecenoBanue).
’ 0,45 3 JIUTEPATYPHI, 3amura OIIK-4
W3yYEHHUSI. CreneHn
KOHCIIEKTa MIPAaKTHIECKUX
KOHTPAaCTHOCTH. .
nexuuii. Pabota c paoor.
SHIUKIIOTIE TUSIMH,
CIIOBAPSIMH.
N3ydenne
OCHOBHOM 1
JIONIOJIHUTENBHOU | Y cTHBIN onpoc
1.7 Mertosbt U3yUYCHUS HAY4HOMU (cobecenoBanue).
MHUHEPAJIOB U Py CYIb(pUIHBIX 0,45 3 JIUTEPaTYpBHI, 3amura OIIK-4
pya KOHCIIEKTa MIPAKTHYECKUAX
nexiui. Pabora ¢ pabor.
OHIMKJIONIE AWMU,
CIIOBapSIMH.
1.8Knaccupuxanus
reoJI0ro-MUHEPaIOTHYECKIX Wzyuenue
(hakTopos, HUMEIOIIUX 0.45 30 yueOHOIt YcTHBIN onpoc OIK-4
TEXHOJIOTHYECKOE 3HAYCHHUE. ! ' Hay4YHOU (cobecenoBanue).
TekcTypHO-CTPYKTypHEIE JUTEPaTyphl




1.9 MunepanbHO-CBIPbEBast
Nzydenne

6a3a cynbduansix pya IOxHoro 61O v .
VYpana Cocrosinue u 0,45 3,0 yae HOHVH CTHBIH OTPOC OIIK-4
HepenexTBa — HAYYHOM (cobeceoBanue).

. JIUTEPATYypPHI.
MHHEPaJIbHO-CBIPbEBOI 0a3bl.
HUroro no pazaeny 4 27,4
Hroro 3a cemectp 4 27,4 3a4uéT
Wroro no aucuuiunze 4 27,4 3a4er OIlK-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jins  peanuzanuM  NpPEAyCMOTPEHHBIX BUAOB YyueOHOH paboTbl B  KayecTBe
00pa30BaTeNbHBIX TEXHOJIOTHH B MPENOJaBaHUU JUCUUIUIMHBI «MHUHEPAJIOTHs CyIb()UIHBIX
pya Ypana» UCIONIB3YIOTCA TPaAULIMOHHBIEC, UHTEPAKTUBHBIE, TEXHOJIOTHS C UCIIOJIb30BAHUEM
JJICMEHTOB OHJIAH - KypCOB, TPEACTABICHHBIX HA HAIMOHAJIBHOW 00pa3oBaTeIbHON
mwiarpopme  «OTKpeITOe  OoOpazoBaHue» - oOpenedu.ru., a Takke Ha Iardpopme
IPOCBETHTENIBCKOTO MpoekTa «JIekToprmym» - www.lektorium.tv.

Jlekuuu npoxoAsT B TpaguLMOHHON (hopme. Ha siekunu-KoHCYIbTallMKU, U3JaraeTcs
HOBBII ~ MaTepuasl, COIPOBOXKIAIOLIMICA  BOIPOCAMU-OTBETAMU IO TEME  JIEKLMH.
Hcnonp3yercss TEXHOJOIWs - JICKUMA-BU3yalld3alMs, TJ€ H3JIOKEHHE Marepuala
COIIPOBOKIAETCS Mpe3eHTalnel (JeMoHCcTpanueld y4eOHbIX MaTepUalioB, MPEICTABICHHBIX B
pa3IMYHBIX 3HAKOBBIX CHCTE€MaX, B T.4. WUIIOCTPaTUBHBIX, TIpapUuUecKuX, ayquo- MU
BUJICOMaTEPUAJIOB.

JIaGopaTopHble ¥ IPAaKTUYECKUE PA0OTHI BBIIOIHSAIOTCS CTYACHTAMH 110 BApUAHTaM.

CaMmocrosiTenbHass paboTa 3aKiro4aeTcss B MPOpPabOTKE OTAEIbHBIX BOIPOCOB IIPU
W3Y4YECHUHU IMCLUUIUIMHBI U IIPU IIOATOTOBKE K Cl1a4ye 3a4€Ta, DK3aMeHa.

1. TpanuuuonHsie 00pa3oBaTENbHbIE TEXHOJIOTUHU OPUEHTUPYIOTCS HA OPraHU3alMIo
00pa30BaTEeNILHOrO  IpoLecca, MPEANoaraloulyl0 MpsIMYI TPAaHCISLMIO 3HAHUA  OT
npenoaaBaTess K CTyACHTY (IPEUMYIIECTBEHHO Ha OCHOBE O0BSICHUTEIbHO-UIUTFOCTPATUBHBIX
METO0B 00y4eHus1). YueOHas JesITeIbHOCTb CTYA€HTa HOCUT B TAKUX YCIOBMSX, KaK IPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

®opmbl y4eOHBIX 3aHATHUH C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHIL:

WudopmanmonHass JeKOUs — TOCIEIOBATENbHOE H3JIOKEHHE Marepuana B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE MPEUMYILECTBEHHO BepOAIbHBIMU CpEICTBAMU
(MOHOJIOT MpernoaaBaTes).

Cemunap — Oecema TmpemojaBatesis M CTYACHTOB, OOCYXJEHHE 3apaHee
MOJIFOTOBJIEHHBIX COOOILIEHUI IO KakJOMY BOIIPOCY IUIaHA 3aHATHSA C €QUHBIM JJIS BCEX
NEepEeYHEM PEKOMEHIyeMOM 00513aTebHOMN U TOMOIHUTENBbHOM JIUTEPATypBI.

IIpakTrueckoe 3aHATHE, IOCBAIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUI W HABBIKOB 110
MPEJIOKEHHOMY aITOPUTMY.

2. TexHonoruu nNpobaeMHOro o0y4eHus: — oprauusanus o0pa3oBaTesIbHOTO Mpolecca,
KOTOpas MpeArosaraeT NoCTaHOBKY IPOOJIEMHBIX BOIIPOCOB, CO3/1aHNE YUEOHBIX TPOOIEMHBIX
CUTyalUH JUIs CTUMYJIMPOBAHUS AKTUBHON MI03HABATEIbHOU AEATEIbHOCTHU CTYIEHTOB.

®opMbl y4eOHBIX 3aHATHIH € UCIIOJIb30BAHUEM TEXHOJIOTUH MPOOIEMHOI0 00YUEeHHUS:

[IpobnemHass nekuus — W3JIOKEHUE MaTepuaia, HpPEeroiaraiomee MOCTaHOBKY
NpOOJIEMHBIX M JAMCKYCCHOHHBIX BOIPOCOB, OCBEUICHHE DPA3JIMYHBIX HAYYHBIX IOAXOMOB,
AaBTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C PA3JIMYHBIMU MOJEISMU MHTEPIPETALIUN N3Y4aeMOro
MaTepuaia.

Jlekuus «BnBoem» (OuMHapHas JeKUWs) — U3JIOKEHHE Marepuaisa B (opme
JTUAIOTMYECKOT0 OOIIEeHUs JBYX IpernojaaBareneil (Hampumep, pPEeKOHCTPYKLHS Juajiora
IpeCTaBUTENEH Pa3InYHbBIX HAYYHBIX MIKOJ, KyYEHOTO» U «IIPAKTUKA» U T.I1.).

[IpakTnueckoe 3aHsiTHE B (opMe MpaKTHKyMa — OpraHuzanus y4eOHOH paboThl,
HalpaBJIeHHAas Ha pellIeHHe KOMIUIEKCHOM y4eOHO-TIO3HABATENbHOM 3amauM, TpeOyromen oT
CTyJ€HTa IPUMEHEHHUS KaK HayYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

[IpakTuyeckoe 3aHATHE Ha OCHOBE Kelic-merona — oOOydyeHHe B KOHTEKCTe
MOJICIMPYEMON  CHTyalldd,  BOCHPOHM3BOIAIICH  pealbHbIE  YCIOBHS  HAy4YHOM,
IIPOU3BOJICTBEHHOH, 00I11eCTBEHHOM NESATENIBHOCTH. OOyuarommumecs JOJKHBI

[POAHAM3UPOBATh CUTYAlMIO, pa3o0paTbcs B CYTH MPOOJEM, NPEUIOKUTH BO3MOXKHBIC
pemieHUss M BbIOpaTh Jyuiiee u3 Hux. Keicbl 0a3upyrorcs Ha peanbHOM (DaKTHYECKOM
MaTepualle Wi ke MPHOINKEHBI K PeaIbHON CUTYaIHH.

3. UrpoBble TEXHOIOTUH — OpraHu3aiys 00pa3oBaTeIbHOro Mpolecca, OCHOBaHHAs Ha



PEKOHCTPYKLUU MOJIEJIECH ITOBEICHUS B paMKaX IIPEIJIOKEHHBIX CLIEHAPHBIX YCIOBUM.

®opmbl y4eOHBIX 3aHATHUI C UCIIOIb30BAHUEM UTPOBBIX TEXHOJIOTUI:

VYuebHast urpa — (opma BOCCO3JaHUS NPEIMETHOIO U COLUAIBHOTO COJECPIKAHHS
Oyaymell npodeccuoHanbHON NEATETbHOCTH CHENMAINCTa, MOAEIMPOBAHUS TAKUX CHUCTEM
OTHOILIEHUH, KOTOPBIE XapaKTEPHBI IS 3TON EATEIbHOCTH KaK LIEJI0T0.

JlenoBasi Urpa — MOJICJIMPOBAHHUE PA3JIMUHBIX CUTYallUi, CBA3aHHBIX C BEIPAOOTKON U
IPUHIATUEM COBMECTHBIX PpEUIEHUH, OOCY)KIEHHUEM BOIPOCOB B pEXUME «MO3TOBOIO
HITYpMay, PEKOHCTPYKIMEH (YHKIIMOHATBHOTO B3aUMOJICHCTBHS B KOJIJIEKTUBE U T.I1.

PoneBas urpa — umuTanus WM pPEKOHCTPYKLHS MOZECIEH POJIEBOIO IOBEICHUS B
IIPEIJIOKEHHBIX CLIEHAPHBIX YCIOBHSX.

4. TexHOJIOTHM IPOEKTHOTO 00yUeHMs — OpraHu3aLus 00pa30BaTeIbLHOTO MIPOIIEcca B
COOTBETCTBUM C AJTOPUTMOM I1O3TAIIHOTO peIleHHs MPoOIEeMHON 3a1a4y MM BBITOJIHEHMS
yuyeOHOro 3ajmanus. [IpoekT mpeanosaraeT COBMECTHYIO YyueOHO-TIO3HABAaTEIbHYIO
JeSITeIbHOCTD TPYIIIbI CTYIEHTOB, HAIPABJIEHHYIO Ha BEIPAOOTKY KOHIIETLIMY, YCTAaHOBIICHHUE
nened u 3amgad, (GOPMYJMPOBKY OKHUIAEMBIX PE3YyJIbTAaTOB, OIpPEAEICHUE IMPUHIUIIOB U
METOAMK PELICHUs MOCTAaBJICHHBIX 3ajiay, IUIaHUPOBaHHUE X0/1a pabOThl, IOUCK JOCTYIHBIX U
ONTUMAJb-HBIX PECYpPCOB, IMOJTAIHYI0 pealM3ali0 IulaHa paloThl, IPE3EHTALUI0
pe3yabTaTOB PAOOTHI, UX OCMBICIEHUE U PEIIKCHIO.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CAMOCTOSITeIbHON padoThl 00y4aroIuXCcs
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 VYueOHO-MeToau4Yeckoe H uHpoOpMaNHOHHOEe ofecreyeHUe JAUCHUILIMHBI
a) OcHoBHas1 IMTEpPaTypa:

1.  bparuna, B.M. Kpucramnorpadus, MuHepanoruss U oOoramieHue MoJIe3HbIX
UCKOIae-MbIX: yuebHoe mocobue, MuHHCTEepCTBO 00Opa3oBaHuss M Hayku Poccuiickoit
Oenepanny, Cu-oupckuit  @DenepanbHblii  yHuBepcuteT, KpacHospck: Cubupckuii
denepanbublii  yHHBepcuteT, 2012. 152 c. [OnexkrtponHsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=363881

2. T'anbniepun, A. M. T'eonorust : yueOnuk / A. M. Tamenepun, B. C. 3aiineB. —
Mocksa : ['opnas kuura, [6. r.]. — Yacts IV : Umxenepnas reosnoruss — 2011, — 559 ¢. —
ISBN 978-5-98672-158-3. — Tekct : 3nektpoHHsblid // JlaHb : 3JIeKTPOHHO-OMOIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/1497 (mata obpamenus: 06.04.2020). —
Pesxum moctyma: st aBTopu3. mosb3oBateneii. Oomas reosorus: Y4eOHUK 11s By30B. B 2 1./
[Ton pen. A.K.Coxonosckoro.- M., 2011 r.: T.1,T.2.



http://biblioclub.ru/index.php?page=book&id=363881
https://e.lanbook.com/book/1497

0) lomotHuTeIBLHASI TUTEPaTypa:
1.Epmosios, B.A. OcHoBsl reonorun: Yueounuk // B.A. Epmoinos, JI.H. Jlapuues, B.B.
Moceiikun / Ilog pen. B.A. Epmornosa - 2-¢ u3a., crep. - M.: M3aarensctBo MOCKOBCKOTO

rocy-a1apCcTBeHHOro ropHoro yHuBepcutera, 2008. -598 c¢. [Dnexkrponnsiii pecype]. - URL:
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-i-osnovy-
geologii-ermolov-va-larichev-In-moseykin-vv.pdf

2.EpmoinoB, B.A. MecTopok/ieHHsI MOJIE3HBIX UCKOMAaeMbIX: YueO. 1yt By30B / B.A.
Ep-monog, I'.b. [Tonora, B.B. Moceiikun, JI.H. Jlapuyes, I'.H. Xaputonemxo / [Tox pexn. B.A.

Ep-monoBa. - 4-e wu3g., crep. - M.: msparensctBo «l'opHas kHura», HW3pmarenbcTBo
MOCKOBCKOTO TO-CyAapCTBEHHOTO TropHoro yHusepcutera, 2009. - 570 c. [DneKTpOHHBIM
pecypcl]. - URL: http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-vi-

mestorozhdeniya-poleznyh-iskopaemyh-ermolov-va-popova-gb-mo.pdf

3 [TouBoBeaCHME U MHXKCHEPHAs reosiorus . yueoHoe mocobue / M. C. 3axapos, H. T.
Kopger, T. H. Hukonaesa, B. K. YuaeB. — 2-e u3z., crep. — Cankr-IlerepOypr : Jlans, 2017.
— 256 ¢. — ISBN 978-5-8114-2007-0. — Tekcr: oaexkrponnsni // JlaHs:
3JIeKTpOHHO-O0nOmoTeynas cuctema. — URL: https://e.lanbook.com/book/107911

4. CanpaukoB, B. H. Kypc nexiuii mo o01ieii reosoruu : yueOHuK : B 2 yactsix / B. H.

CanpHHUKOB. — 2-€ u3., ucnp. u gor. — Tomck : TITY, 2016 — Yactp 1 — 2016. — 384 c. —
ISBN 978-5-4387-0727-1. — Texkct : snexTpoHHbii // JlaHb : 3J€KTPOHHO-OHOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/107743

B) MeToaunyeckue ykasaHus:
MeTtoauyeckue ykazaHus MpeAcTaBlieHbl B puioxkeHnu Ne3 k paboueit mporpamme

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecneuenne

Haumenosanue I10 Ne norosopa Cpoxk aeicTBuS JTUIIEH3UN
MS Windows 7

Professional(mms  [[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s |[I-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007 |y, 135 o1 17.09.2007 GeccpoUHO
Professional

7Zip cB000JTHO pactpoctpansemoe [10 0OECCPOYHO

IIpodeccnonanbHble 0a3bl JaHHBIX H MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

HannonaneHas MH(OPMallMOHHO-aHATUTHYECKAs URL:
cucrema  —  POCCHHCKMH  MHACKC — HAY4HOTO https://elibrary.ru/project_risc.asp
nutuposanus (PUHIL)
ITouckoBas cucrema Axamemusi Google (Google
Scholar)
Nudopmanmnonnas cucrema - EnnHoe 0KHO 10CTyma K
nHGOPMAIMOHHBIM pecypcam

9 MaTtepuajibHO-TeXHHYeCKoe o0ecnevyeHne TUCIUTIHHBI (MOLY 1)

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHUe JUCIUIIIIMHBI BKJIIFOYACT:


http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-i-osnovy-%20geologii-ermolov-va-larichev-ln-moseykin-vv.pdf
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-i-osnovy-%20geologii-ermolov-va-larichev-ln-moseykin-vv.pdf
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-vi-%20mestorozhdeniya-poleznyh-iskopaemyh-ermolov-va-popova-gb-mo.pdf
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-vi-%20mestorozhdeniya-poleznyh-iskopaemyh-ermolov-va-popova-gb-mo.pdf
https://e.lanbook.com/book/107911
https://e.lanbook.com/book/107743

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOYJIf):
MaTepI/IaJIBHO-TeXHI/I‘-IeCKOe O6€CH€‘-I€HI/I€ JUCHUITIIIMHBI BKIIFOYACT:

VYyebHble ayTUTOPUH ISl TPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIA
MynbsTUMeIUHbBIE CPENICTBA XPAHEHUS, IEPEIaYH U MpeACTaBIeHUS HH(OpMaLUn

JlaGopaTopust MUHEpaIOTHH.
Y4eOHbIe KOJUIEKIIMA MHHEPAJIOB M TOPHBIX MOPO]] HA CTEHaX.
Konnmekuuu MUHEPAnoB, TOPHBIX IMOPOJ, IOJIC3HBIX HCKOMAeMbIX, (Quopbl u (ayHbsl B
reosiorndeckom my3ee MI'TY. Paboune kosutekuu mojaeneld kpuctayuio. IlIkana TBepaoctu
Mooca B simukax. I eonornueckuii kommnac. Y4eOHble Te0JIOTHIECKUe KapThl.

JlaGoparopus nerporpadumu:
VY4eOHbIe KOJUIEKITMN TOPHBIX TTOPO/ Ha CTCH 1aX.
Komekiuu ropHbIX TOpO, TOJIE3HBIX UCKOIIAEMbIX, (PIIOPHI M PayHbI B T€0JIOTHYECKOM MY3€ee
MI'TY. Illkana tBepmoctd Mooca B sAmMYKax. [€oNOrH4YecKuidi Komrmac. Y4ceOHbIe
re0JIOTUYECKUE KapThI.

AyauTOpHH JJIsl CAMOCTOSTENILHON pabOThI: KOMIIBIOTEPHBIE KJIACCHI;, YNTATBHBIC 3aJIbI
OHOJINOTEKM.
ITepconanbubie KommbioTephl ¢ maketom MS Office, Beixogom B HTEpHET U ¢ JTOCTYIIOM B
SJIEKTPOHHYIO HH()OPMAIIHOHHO-00Pa30BaTEIILHYIO CPE/ly YHUBEPCUTETA.

VY4eOHble ayauTOpUU [UIS TPOBEACHMUS] NPAKTHUUECKUX 3aHSATHH, TPYNIOBBIX U
VHJUBHYAJIbHBIX KOHCYJIBTALMN, TEKYILETO KOHTPOJISA U IPOMEKYTOYHON aTTeCTALUMU !
OOyyaroniyie KOMIBIOTEPHBIE POTPaMMBbI 10 PaCYETy BEIOMOCTH KOOPAUHAT, BEIMYHUH YTJIOB,
peLIeHHIO IPSAMOM 1 00paTHOM reoie3nuecKux 3a1ad u Ap. [lnakatHeiit MaTepuait.

[Tporpammel, pazpaboTaHHBIE Ha Kadeape, ¢ MOMOIIbI0 MporpaMMHBIX rpoaykroB CREDO,
NEWZEM, UHT'EO.

[Tomemenne st XpaHeHUsS W NPOPUIAKTUYECKOTO OOCIYKHMBAHUS YYEOHOTO
00opymoBaHUs:
Cremnak i XpaHEHUsT y4eOHO-HATJIATHBIX TOCOOMH U yu4eOHO-METOIUYECKON
JIOKYMEHTAIUU.



[Tpunoxenue 1

Ilpumepnolii nepeuens mem 011 CAaMOCMOAMENbHOU PAOOMbL.

1. [Tepedenp Tem camocTosTenbHOM  paboThl Nel: «OCHOBBI KpUCTAIIOTPAdUID:

Hcropust pa3BUTHS MUHEPAJIOTHU M METALTYPTHU

[lpenmer u 3amaum KpucTauiorpaduu, KpUCTAUIOXMMUU M MUHEPAIOTHU.
3HayeHHWEe 3TUX HAyK MAJIS HMCCIEJOBAHUS MHHEPAJOB, PYyH, TOPHBIX IOPOJ,
arJaoMeparoB, IIUTAKOB M METAJIIOB.

Kparkas wucropust pas3Butusi oOmIe M TEXHHUYECKOH KpucTaimiorpaduu u
MHUHEPaJIOTHH.

ArperatHple COCTOSHHSA BemiecTBa. KpHcTalul M KpUCTAIMYECKOE COCTOSHUE
MHHEPAIOB M METAJIJIOB.

OO0me cBOMCTBAa KPUCTAIIOB: OAHOPOJIHOCTD, JUCKPETHOCTD, aHU30TPOITHOCTH,
CUMMETPUYHOCTh, CIIOCOOHOCTh K CaMOOTpaHEeHHI0. PacnpocTpaHeHHOCTb
MHHEPAIbHBIX KPHCTAJUIOB B IPUPOJIE, TEXHUKE U OBITY.

2. IlepeueHb TeM caMOCTOSITENBHOM  paboThl Ne2: «OCHOBBI KPUCTAIITIOXUMHUI.

ITpocTpaHCTBEHHAs: KPUCTAUIMYECKash pEIIeTKa U €€ DJIEMEHTBI: Y3JIbl, PSIbL,
IUIOCKHUE CETKU U DJIEMEHTAPHBIC STYEHKH.

Tunel Kpucraummueckux pemerok bpass. TpaHCIALIMOHHAs CUMMETPUS
KPUCTAIIMYECKUX CTPYKTYP.

[Tomumopdusm. [Tomutunmuzm. Mzomopdusm. M3onumopdusm.

Tunbel XuUMHUYECKHX CBsizeM B Kpucrtauiax. KoopauHanuoHHBIE YHCIIA.
Kpucrannuueckue pacTBOpbl — 3aMEIIEHUs, BHEIPEHHUS U BBIYUTAHMUSL.
MopdoTponus.

ATOMHBIE pa3pylIeHHs] CTPYKTypbl KpuctauioB. Kiaccupukauus nedexros
CTpYKTyphl. Toueunsle nedexThl. J(ucaokanuu KpaeBble U BUHTOBBIE.
[InotHocTM JMcnokauuii, MeToasl uX HabOmoaeHus. CTpPyKTypbl pacnaja
U30MOP(HBIX KPUCTAIIMYECKUX PACTBOPOB.

3. [lepeuens TeM camocToATeNbHOW paboThl Ne3: «OCHOBBI MUHEPATIOT U

[TonsiTue 0 MUHEpase u MUHEpasioruu. Posib MUHepana Ha ciyk0e HUBUIN3aLUuU
MuHepaibl 1 MUHEPAJIbHOE ChIPbE B IIBETHOW METAJUTypIHH.

OOmrast, reHeTHyeckas, peruoHaJbHAsg, KOCMMYECKas, TEXHHYecKas |
TEXHOJIOTHYECKasi MUHEPAJIOTHS.



IIpuinoxenue 2

7 OIleHOYHBbIE CPEACTBA VIS MIPOBEAEHUA IPOMEKYTOUHOM aTTecTalyunu

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

CTpYyKTYpHBII 2JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0y4eHHS

OneHoYHbBIEC CPEACTBA

OIIK-4 - roTOBHOCTD C €CTeCTBEHHOHAYYHbIX MO3UIIUI OLEHUBATH CTPOEHHEe, XMMHYECKUII 1 MUHEPAJILHBIN COCTAB 36MHOM KOPbI,
MopoJioruyeckue 0CO0EHHOCTH U FeHeTHYeCKHe THIIbI MeCTOPOKAeHNI TBePAbIX M0JIe3HbIX HCKOMAaeMbIX NPH PellleHNH 32/1a4 110
PALMOHAIBLHOMY H KOMILIEKCHOMY OCBOEHHUIO

3HaTe

Knaccudukamuro MECTOpOXICHHH 110
MPOMBIIIUICHHOMY UCIIOJIb30BAHUIO U
TEHETUYECKOMY MPOUCXOKICHUIO

IIpuMepHBIii NepeYeHb BONPOCOB K 3a4eTy

1
2.
3.
4

10.

11.

[IpumepHBIil nepeyeHb BOIIPOCOB K 3a4ETy

[TonsiTre 0 KpHCTaLIe U KPUCTAJUIMYECKUX BEIIECTBAX.
OCHOBHBIE CBOMCTBA KPUCTAJIJIOB.

CuMMeTpusi KPUCTAJLJIOB, BUIBI CUMMETPUU, CHHTOHUH,
KaTEeropuu.

[IpocTtpancTBeHHass KpUCTAUTMYECKash pelieTka, ee
3JIEMEHTHI U [TapaMeTphl.

[TonsiTve O MPOCTHIX W KOMOWHAITMOHHBIX (opmax,
MPUHLIMIIBI UX HA3BaHMSL.

VYcranoBka kpucramioB. IlpaBunma BwIOOpa oceil u
€IUHUYHOU TIpaHu. MHIOEKCBI M CHUMBOJIBI TpPaHEU U
MPOCTHIX (HOpM.

3aKOH pallMOHAILHOCTH OTHOIIEHUI TapaMeTPOB - 3aKOH
T"aron

[IpaBuna ycTaHOBKM KyOMYECKHMX W TETparoHaIbHBIX
KPHCTAJIJIOB.

[IpaBuna ycTaHOBKM TPUTOHAJIBHBIX M I'€KCAarOHAJIbHBIX
KPHCTAJIJIOB.

[IpaBuia ycTaHOBKM KPUCTAJJIOB HU3IIEH KaTerOpuu.




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIEC CPEACTBA

KOMIIETCHIINH
12. 3aK0OH OCTOSIHCTBA IPAHHBIX YTJIOB.
13. OcHoBHBIE 3a1a4n KPUCTAJUNIOXUMUH. Tumnbl
IUIOTHEWIINX IIaPOBBIX YIAKOBOK.
14. OcHOBHBIE THIIBI KPUCTAUIMYECKUX PELIETOK U THIIBI
pewerok bBPABD.
15. Tumnel KPUCTATUTNYECKUX CTPYKTYP MOHHBIX KPUCTAIIIOB.
16. Tumel  KPUCTAJUTMYECKUX CTPYKTYp METAUIMYECKUX
KPHUCTaJLJIOB.
17. Tunsl  KpUCTALIMYECKUX  CTPYKTYp AaTOMHBIX U
MOJIEKYJISIPHBIX KPUCTAJLIIOB.
18. M3omopduszm, THmbl u30MOphU3Ma IO  CTENEHH
COBEPILEHCTBA U XapaKTepy 3aMEILEHMS.
Ymeth Knaccuduuuposars MecToposxkaeHus noae3Hsix | [l puMepHblii mepedyeHb caMOCTOSITEIbHBIX PadoT
MCKOIIAeMBbIX 110 IIPOMBILIUIEHHOHN U
TeHETHYECKOH KIacCH(UKALIM Omnpenenenre CAMMETPUN Ha MOJEIIAX HI€aIbHBIX KPUCTAIIIOB
OmnpeneneHre BHEIIHUX TPAHHBIX, peOEPHBIX M BEPIIMHHBIX (OpM B
KpHUCTaJIJIax. YcraHoBka KpPHUCTAJIJIOB " OIpeleIcHUe
KpUCTAIJIOTpa(UUECKUX CHMBOJIOB I'PAHHBIX, pEOEPHBIX U BEPIIMHHBIX
bopm
N3yuenne  cHCTEMAaTHMYECKOW  KOJUIEKIMM  MHUHeEpanoB. Dopmel
IIPUPOJHBIX BBIIEICHUI MUHEPAJIOB
JImarHocTuyeckue cBOMCTBAa MUHEPAJIOB
N3yuenue, onucanue (U3NYECKUX CBOWCTB, CTPYKTYPHO-TEKCTYPHBIX
0COOEHHOCTEHN CpacTaHWsl, ONPEACIICHIEe MHHEPATIOB CYIb()HIHBIX PYI.
Biagers 3HaHUSAMH O XUMHYECKOM, 1 MUHEPATbHOM IIpuMepHBbIH nepedYeHb CaMOCTOATEIbHBIX padoT

COCTaBe 3eMHOM KOPBHI, IMponeccax SHAOTCHHBIX U
9K30I'CHHBIX 06pa3013aH1/1171 MCCTOpO)K,Z[CHI/Iﬁ

OCHOBHBIE HJIOTEHHBIE MTPOLIECCH MUHEPAT000pa30BaHuUs
DK30TeHHBIE TTPOIECCHI MUHEPAIIO00pa30BaAHHS
Musnepasiorusi cylbOUIHBIX PYI.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OlLlCHUBAHMSA:

[IpuMepHasi CTPYKTypa U cOepPKaHNe MyHKTA:

[Ipouenypa oLieHUBaHUS 3HAHUI, YMEHHI, HABBIKOB N0 JUCUUILINHE «MHUHEpAIOTUs
Cynb(UIHBIX pya Ypaliay BKIIOYAET YYET YCIEIIHOCTH 110 BUAaM OIICHOYHBIX CPE/CTB.

IIIxana oeHUBAHHUS CAMOCTOATEIbHBIX paﬁoT

OrneHnBaHNE CAaMOCTOSITENBHBIX Pa0OT Mo AUCHUIUIMHE «MHUHEpaIorHst Cyab(UIAHBIX Py
VYpana» npoBOAUTCS MO MPUHIIMITY «3aU4TEHO» / «HE 3aYTECHOY.

«3a4TeHO» BBICTABIIIETCA B ClIy4ae, €ClIM cCaMOCTOsTelIbHasg paboTa oopmiieHa B COOTBETCTBHE
¢ TpeOOBAHUSMH METOIMYCCKUX YKA3aHUI, TEMA JJOCTATOYHO MPOpadOTaHa, MaTepHall XOPOIIO
CTPYKTYpPUPOBAaH, KOJIMUYECTBO UCIIOJIB3YEMOM JTUTepaTypsl HE MeHee 5. B ciyuae, ecnu
KaKoW-1100 U3 KPUTEPHUEB HE BBITIOJIHEH, CAMOCTOSATENbHAs paboTa BO3BpallaeTcs Ha T0padoTKYy.

[Ipouenypa oLleHMBaHUS 3HAHUI, YMEHHI, HABBIKOB MO NUCUHUILIMHE « MHUHEpanorus
Cynb(UIHBIX pya Ypajay BKIFOYAET yUeT YCIEIIHOCTH 110 BUAAM OIICHOYHBIX CpeACTB (11.6.).

[IpomexxyTouHast arTecTamus o Jucuuriuinae «MuHepanorus CyiabGUIHbIX pya Ypaiay
BKJIIOUAET TEOPETUYECKUE BOMPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00Y4aIOIIUMUCS
3HAaHUU, TPOBOJIUTCS B hopMe 3ayera.

IIpumepHbIii epeYyeHb BONPOCOB K 3a4eTy

[TonsiTve 0 KpUcTaie U KPUCTAUINYECKUX BEIECTBAX.

OCHOBHBIE CBOMCTBA KPUCTAJIOB.

CummeTpusi KPUCTAIIIOB, BUJBI CHMMETPUH, CHHTOHUH, KATETOPHUH.

[IpocTpaHcTBEHHAs! KPUCTAINIMYECKAS PELIETKA, €€ AIEMEHTBI U TapaMeTpBhl.

[ToHsiTHE O MPOCTHIX U KOMOWHAIIMOHHBIX (hOpMax, MPUHITUIIBI KX HA3BAHUS.

VYcranoBka kpuctamioB. [IpaBuna BeiOopa ocell 1 eAMHUYHON TpaHu. IHIEKCH 1 CUMBOJIBI

rpaHeill ¥ IpocThIX GopMm.

7. 3aKOH palroHATbHOCTH OTHOIIEHUH MapaMeTpoB - 3aKoH [ aton

8. IlpaBmia ycTaHOBKY KYOMUYECKUX M TETPArOHAIBHBIX KPUCTALIOB.

9. IlpaBuna ycTaHOBKU TPUTOHATBHBIX M I€KCAarOHAIBHBIX KPUCTAIIIOB.

10.ITpaBuna ycTaHOBKH KPUCTAJUIOB HU3IICH KATETOPHH.

11.3ak0H MOCTOSIHCTBA TPAHHBIX YTJIOB.

12.0OcHOBHBIC 3a/1a9¥ KPUCTAUTOXUMHH. THITHI TUTOTHEWIITUX MIAPOBBIX YITAKOBOK.

13.OcHOBHBIE TUTIBI KPUCTALTUYECKIX PEIIETOK U TUTIHI pemeTok bPABD.

14. Tunsl KPUCTATUTMYECKUX CTPYKTYP MOHHBIX KPUCTAJUIOB.

15.Turmbl KpUCTATTUYECKUX CTPYKTYP METAITHYECKIX KPUCTAIIIOB.

16.TuIbl KPUCTAUTHIECKUX CTPYKTYP aTOMHBIX U MOJIEKYJISPHBIX KPUCTAJIIOB.

17.M3omopdu3M, THITBI H30MOPPU3Ma MO CTENIEHU COBEPILICHCTBA M XapaKTepy 3aMEIIeHUS.

18.TTomuMOpHH3M 1 TOTUTHITA3M.

19.TTonsiTue 0 MuHepane, pyae u nopoje. [IpoMblnenHas kiaccuukarus.

20.Kpucramroxumudeckast Kjiaccu(uKaIus MUHEPAJIOB.

21.0Ontrueckue (IBET, BET YePTHI, OJIECK, MPO3PAYHOCTh) CBOMCTBA MUHEpAIa.

22 .MexaHnuveckue (TBEpAOCTh, CIAHHOCTh, H3JI0M) CBOMCTBa MUHEPAJIOB.

23.Mopddonorus munepasnoB. [IoHATHE O CTPYKTYpe U TEKCTYype.

24.TTonsTre 00 orpanke, rabuTyce u oorke MmuHepanoB. Kinaccudukarus MUHEPaoB MO 00JIUKY
U CTETeHU uanoMopdusma.

25.Knaccudukanust CTpyKTyp 10 OTHOCUTEIBHOMY U a0COIOTHOMY pa3Mepy MHUHEPATbHBIX
WHUBUJIOB.

26.0co0b1e (hopMBbI MUHEPATILHBIX arperaToB APY3bl, CHEPOTUTHI, HATEUHBIE (POPMEI.

oukrwdE



27.IlonpoOHast XapaKTepUCTHKa reMaTuTa U KopyHaa. CBeIeHHs] 0 MarHETUTE.

28.IlonpoOHast xapakTepuCTHKa MarHeTUTa U XpoMuTa. CBeICHUs O IINKUHENN U BIOCTUTE.

29.XapaKkTepucTuKa CyiIb(pHI0B: XaIbKOIUPUT, TUPPOTHH, TAJICHUT, c(hajepuT, MOJTUOICHHT,
apceHONUpHUT. X posb B UepHON METaTypIrHH.

30.00mue npeacraBieHus: 00 SHIOTCHHBIX, SK30I€HHBIX U METaMOP(OTeHHBIX MpoIeccax
MHUHEpa1000pa30BaHuUs.

31.Marmatudeckue npoiuecchl (3¢ (y3uBHBIE 1 UHTPY3UBHBIE). Kilaccupukanus MarMaTuaecKux
MOPOJI: KUCIIbIe (TPAHMT), CPEIHKE (CHEHUT, TUOPHUT), OCHOBHBIE (Tab0po, 6a3anbT),
YIABTPOOCHOBHBIE (IYHHUT, KUMOEPIIUT), IIeI0UHbIE (He()EeTMHOBBIN CUEHUT).

32.IlermMaTuTOBBIE, KOHTAKTOBO-METACOMATUYECKHE (CKAPHOBBIE) U TUAPOTEPMATIbHbIE
nporiecchl. MecTOpOXKICHNUS TOJIEBBIX UCKOMAEMBIX, CBS3aHHBIE C STUMH IPOIIECCAMH.

33.DK30reHHbI€ IPOLIECCHI: BBIBETPUBAHUE U 0CAKOO0pazoBaHue ((PU3NUECKOE, XUMUYECKOE U
OroxuMuueckoe). MecTOpOKIEHHUS MOJIE3HBIX HCKOMAeMBbIX.

34.Metamopduueckue MpoLecchl: KOHTAKTOBBIM U PErMOHAIBHBINA METaMOPHU3M.
MecToposKIeHHS TIOJIE3HBIX UCKOTTAEMBIX.
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MeTtoauyeckue peKOMeH/alMH 110 BBINOJHECHHUIO U 3allMTe NPaKTHYeCKUX pador
1. IlpuroroBuTsh J1a60paTOPHbIE NPUHALJICKHOCTH:

*CTEKIIO;

*hapdopoByro Herna3ypoBaHHYIO TUIACTHHKY;

*mkaiy TBepaocTd Mooca;

*kommac (MarHUTHYIO CTPEJIKY);

*COJISTHYIO KUCIIOTY.

2. Onpenenauts 6jeck MuHepada. [IpoBeputs cedst Mo STATTOHHON KOJJICKIHH.

3, OnpeneauTs HBET MUHEPAJIA, HCIIOJIB3YS YTOYHEHHUS THIIA «SI0JI0YHO-3€IICHBII,
«COJIOMEHHO-KEJITBIIY, <OKEJITO-3€JEHBIN» U T.II.

4. IIpoBecTH 4epTy U PACTEPETh €€ AN M0JIydeHHs 00J1e€ TOHKOIO IOPOILKA.

5. OnpeneauTs CHIAHHOCTH MUHEPAJIA, JIJIs 3TOTO:

e BrIicHUTB, COCTOUT JM 00pa3el] U3 OAHOTO 3€pHA, U3 MHOTHUX MEJKHX 3€peH MM MMEET
CKPBITOKPUCTAJUINYECKOE CTpoeHue. B mocnennem cioydae cnailHOCTh HaOIOAaTh

HCBO3MOXXHO.

e HaxiionuTh 00pa3zern K CBETy U HalTH MOBEPXHOCTH, 3€pKAJIbHO OTpakarolue cBeT. Eciu
OHM MJIYT MAPAIJIEIbHBIMU CTYIIEHbKAMH — 3TO, BO3MOXHO, CIIAHHOCTh (2 MHOTJ]a — TPaHu

KpHUCTAJUIOB).
e VYCTaHOBHTH, 10 KAaKUM HAIIPABIICHHUSIM UJET CIIAHOCTD, & IO KAKHM - H3JIOM.
e Ompenenuts yroy Mekay IIIOCKOCTSIMU CIIAifHOCTH B TPajycax.
6. OnpenenuTh TBEPAOCTH MUHEPAJIA.

OHpeI[CJ'IHTL TBECPAOCTb MUHECPAJIA CJICAYCT Ha CBEKEM HU3JIOME, HA I'PAHAX KpHUCTAJlJIa, HO HEC Ha

BLIBeTpHHOﬁ IMMOBCPXHOCTHU U HC Ha U3JIOMEC arperaToB.

7. He mytartb 4epTy n napanuny. Yepra ocraercs Ha papdhopoBoil I1acTUHKe, a apanHa — Ha

crekie!

8. Onpe/]e.Jme MArHUTHbIE CBOMCTBA TEMHOOKPAIICHbIX MUHEPAJ0B, UCII0JIB3Yys KOMIIac

HJIM MAaroHuTHYIO CTPCJIKY.

9. HpaBI/IJIBHO Ha3BaThb OHpeZ[eJIHeMLIﬁ 06pa3eu MOJKHO JIMIIB ITOCJIE TOI'O, KaK BBISABJICHEI BCE

ero (pusuyeckue cBOMCTBa U MOP(OJIOTHUIO.

3amuTa paboThl OCYHIECTBIIAETCS MOCIIE POBEPKH €€ IperogaBaTesieM, IPOXOIUT BO BpeMs

MPAKTUYCCKUX 3aHATHH. CTyI(CHT JOJIKCH MOATOTOBUTH JOKJIad U OTBETHUTH Ha BOIIPOCHL
nmpenoaaBaTeiisi.



