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PaGouas nporpamma coctasnena na ocrose ®IOC BO 110 HANIPaBJICHUIO MTOArOTOBKU

22.03.02 METAJUIYPTUSA (YpoBens Gaxanaspuara) (mpuxa3 MunoGpraykn Poccuu or
04.12.2015r. Ne 1427)

Pabouass mporpamma paccMoTpeHa u ono0peHa Ha 3aceqaHWu kadenper [eosorun,
MapKIIeHIepeKoro ea i 06oraleH s M0e3HBIX HCKOMAeMBIX /
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JIucr akTyanusaunu padodeii nporpamMmel

PaGouas nporpamMMa nepecMoTpeHa, 06cyxaeHa u oaodpeHa ma peanusanuu B 2020 - 2021
y4eOHOM roay Ha 3aceaHMH Kadenpsl [eonoruu, Mapkuseiinepckoro aena U oboraineHus

IIpotoxon ot 03 cemﬁo r. Ne 1
3aB. xadenpoii = 7 H.A. IM'pumue

Pabouas nporpaMma nepecMoTpeHa, o0cykaeHa H onobpena i peannsanun B 2021 - 2022
yueGHOM rofly Ha 3aceJaHnu kadenpel [eonoruu, Mapkieliaepckoro aena u odoranmeHus

Ilporokon ot 20 . N
3ae. kabeapoii . W.A. I'pulumn

Pabouas mporpaMma nepecMoTpeHa, obcysiaeHa u ogobpeHa ans peanuszanuu B 2022 - 2023
yueOHOM roay Ha 3acenanu xadenpr [eonoruu, Mapkieiaepexoro aena 1 000rallcHEA

Ilporokomor 20 N
3aB. xadeapoit HU.A. Tpunmn

PaGowaa nporpamma nepecMoTpena, odcyxaeHa 1 ogo0peHa Ana peanmsanun B 2023 - 2024
y4yeOHOM TOAY Ha 3acemaHuu Kadeapsl I'eoniorun, MapKineaepcKoro aena v o0orameHus

[Ipotokonor __ 20 r. N
3as. xadeapon H.A. Dpamuu

Pabouas nporpaMMa nepecMoTpeHa, obcykaeHa U onodpeHa ajid peanuzanuu B 2024 - 2025
y4eOHOM POy Ha 3acezaHiu kadeapsl [eonorun, MapkLIeaepckoro aena u 060rameHns

IIporokonor __ 20 r. Ne
3as. kadenpoh HN.A. I'puming

PaGouas nporpamma mepecMoTpeHa, obcyKaeHa 0 omobpena s peanusanuu B 2025 - 2026
yueOHOM rofly Ha 3acenaHuH Kadenpsl [eosmoruu, Mapkmefinepekoro gena u oSorameHus

IlpoToxost oT 20 r. Ne
3as. kadpenpoH N.A. I'pumira




1 Iles1u ocBOCHUS TN CHMILTUHBI (MOYJI51)

Henpto  nucuumuubbl  «Teopust  kpucramiorpaduu»  sSBISeTCd  U3y4eHUE
KPUCTAIIIO-MOP(OJIOTHH, KPUCTALIOXUMUU, KPHUCTAUIOGU3UKH ¥  KPHUCTAIOTeHE3Hca
MUHEPAJIOB B METAJUTYPTUUYECKUX U €CTECTBEHHO-T€0JIOTMUECKUX MTpoLieccax.

CTyneHT JOMKEH HM3yYUTh OCOOCHHOCTH KPUCTAIMYECKOTO COCTOSHUS METaJLIOB
MUHEPAJIOB, ONPEACTSIOUMX COCTaB Pyl U MX (PU3nYeckue cBoiicTBa. bynymuil meramtypr
JIOJDKEH TIYOOKO 3HAaTh MUHEPAIbHOE ChIPhE KaK OCHOBHOM MCXOJHBIA MCTOYHHK METAJIOB,
OTHEYINOPHBIX, (IIIOCYIOIIUX, JIETHPYIOIIUX, (OPMOBOYHBIX, CTPOUTENBbHBIX M  TP.
MaTepuaioB, a TaKXEe TEXHOJOTMYECKM BPEAHBIX MHUHEPAJbHBIX IpuUMeced B
METATypruueckoM  cbipbe. OBnaserb HEOOXOIUMBIM U JOCTAaTOYHBIM  YPOBHEM
npoeCCHOHATBHBIX KOMIIETEHIIMKA B cOOTBeTCTBUU C TpeboBanusimu PI'OC BO mo
Hanpasnenuto 22.03.02 «Mertamtyprusiy», npoduiib METaJUTYDI Ul YEDHBIX METAIIIOB.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil POrpaMMbl

Juctunuaa Teopus kpuctaimiorpaduu BXOJUT B BapUATHBHYIO 4YacTh YYEOHOTO
T1aHa 00pa30BaTeILHON MPOTPAMMBL.

Jnst  w3ydeHHWsT AWCHMIUIMHBI  HEOOXOAWMMBI  3HaHUSA  (YMCHMS, BJIQJCHHSA),
c(OpMHUPOBAHHEIC B Pe3yJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

Xumus

dusnyeckas XUMHAS

dusuka

Maremaruka

3HaHus (yMeHUs, BIaJICHUs ), MOJIyYeHHbIE IPU U3YYSHUH JaHHOW JUCIUILTUHBI OyAyT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTIH/TIPAKTHK:

[IpousBoacTBEHHAS — MPEAAUIIIIOMHASA ITPAKTUKA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynprare ocBoeHHMs AMCHUIUTHHBI (Momynsi) «Teopust Kpucramiorpadumy»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSAMHU:

CTpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIIEMEHT
KOMIIETEHIINH

[TK-2 criocoOHOCTHIO BBIOUPATH METO/IbI UCCIIEI0BAHUS, INIAHUPOBAThH U POBOIUTH
HE00XO0/IMMBbIE KCIIEPUMEHTBI, HHTEPIIPETUPOBATh PE3YIbTATHI U JeNaTh BHIBOIbI

3HaTh OCHOBHBIE ONPEJEIIECHUS U IOHITHS ITPEIMETOB KpHcTauiorpadus,
MUHepaJIoTus U nerporpadus; cneruduky 1 NpUHLUIBI HAYYHOTO
3HAHUWA; TJIAaBHBIC 3TAIlbl Pa3BUTHUA HAYK;

- 3JIEMEHTHI U NTapaMeTphl IPOCTPAHCTBEHHON PEIIETKH;

- OCHOBHBIE CBOICTBA KPUCTAUIMYECKOTO BEIIECTBA, KITACCH()UKAIHIO
KpHU-CTAJIJIOB U MPOCThIe ()OPMbI MHOTOI'PaHHHUKOB;

- OCHOBHBIE 3aKOHBI KpUCTAIIOTpadui;

- YCTaHOBKY ¥ CUMBOJIUKY KPUCTAJUIOB,;

- CTPYKTYpPY KPUCTAJUIOB;

- TMarHOCTUYECKUE MPU3HAKU MUHEPAJIOB;

- KJ1accu(UKalMI0 MUHEPAJIOB, OOIIYI0 XapaKTEPUCTHKY KIJIACCOB,
OCHOBHBIE HalPaBJIeHUs MPAKTUYECKOTI0 HCIIOJIb30BaHUs MUHEPAJIOB;
- OCHOBHBIE DHJIOTEHHBIE ¥ SK30T€HHBIE ITPOIECCH MUHEPAIO00pa30BaHHSI




VYmeTb

KOPPEKTHO BBIPAXKATh M apIyMEHTHPOBAHO OOOCHOBBIBATH MOJI0XKEHHS
IpeIMETHOM 001aCcTH 3HAHHUS, TUAaTHOCTUPOBATH 3 (HEKTUBHOCTh
METO/IOB MCCIIEJOBAHMS; IPUMEHATH HOBBIC 3HAaHHUS B HAYYHO-
NPAaKTUYECKOH 1eATEIBHOCTH.

- OTIPEIETIATH HIIEMEHTH CHMMETPHUH U TIPOCTHIE (hOPMBI MHOTOTPAaHHUKOB
U MX KOMOMHAIIMU, CHMBOJIBI TPaHE! U KJIaCCU(PHUIIMPOBATH KPUCTAILIHI;

- OIIUCHIBATh CTPYKTYPHI KPUCTAIIIOB;

- oTIpeNeNATh (PU3NYECKHE CBOWCTBA U MOP(OJIOTHIO MUHEPAJIOB.

Bnanets

HaBbIKaMH1 U MCTOJUKaMU OCHKHU, U MTHCTPYMCHTAMH IIPOBCACHUA
I/ICCJIGIIOBaHI/IfI; HaBbIKaMU JUArHOCTUKH KPpUCTAJIJIOB, MUHCPAJIOB.




4. CTpykKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHUIl /2 aKaja. 4acoB, B TOM

YUCIIC:

— KOHTaKkTHas padota — 4,4 akaj. 4acoB:
— ayuTopHas — 4 akaJl. 4yacos;
— BHeaynutopHas — 0,4 aka. yacoB
— caMocCTosTeNbHAs paboTa — 63,7 aka. 4acos;

— MOJTOTOBKa K 3auéTry — 3,9 akaj. yaca
®dopma aTTeCTalMu - 3a4ET
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g
KOHTgKTHaH 3 E ®DopMa TEKYIIETO
T B
Pazzen/ rema &l ( oo 25 Brn KOHTPOTA Kon
& (B akan. yacax & N
> a ) & ©| camocTosTENBHOM |  yCcIeBaeMOCTH H
JUCLUTUTAHBI N [~ ., |xommeTeHIUN
2 £ paboThI TIPOMEKYTOYHOM
na0. [mpakT. [ 3 &
Jlek. s aTTecTaluu
3aH. | 3aH. |O 9
1. OcHoBBI KpucTAILIOTpadhuU
Hanwucanue
Perucrpanus Ha | nomarHel paGoThl
caiire Nel no 3amanHO#I
https://www.lekto Teme. YCTHBIN
rium.tv/ Ha Kypc orpoc
nekuuid «OcHOBBI | (cobecenoBaHue).
1.1 Bsognas. OCHOBBI 1 ( a )
KPUCTAIIIOXUMHUI». Brimonnenne
KpHucTauiorpaduu. 3aKkoH 0,1 3 . [1K-2
N3ydenue 3aJlaHuil 110 KypcaM
MOCTOSIHCTBA YIJIOB .
OCHOBHOM 1 «OCHOBBI
JIOTIOJTHUTENEHON | KPUCTAITIOXUMHUU.
Hay4HOU [IpencraBnenue
JIUTEPATYPBI, pe3yJIbTaTOB B BUJIE
KOHCIICKTa JICKIIMH. | mporpecca Ha Kypce
(caitr openedu.ru).
W3yuenue
i N Hanucanue
4 OCHOBHOM 1 9
. | momamneii paboTs
JIONOIHUTENbHOM | 3 1 Sa/IHHO
1.2 CuMMeTpHst KPUCTAIIIOB 0,1 3 HAYYHOM - o [1K-2
SHTEDATYPEL TeMe. Y CTHBIN
DATYPHL. onpoc
PaboTa ¢
(cobecenoBanue)
SHIUKIIONETUSMH.
ITonroroBka x Hammcanue
NpPaKTUYECKOMY | JOMamIHed paboThl
3aHATHIO. Nel mo 3agaHHOM
Nzyuenue TeMe. Y CTHBIN
OCHOBHOM 1 ormpoc
1.3 TIpocTeie OpPMBI N
P bop 0,1 0,5 | 2,7 | nononuurensHOM | (cobecemoBanue). [K-2
KPHCTAIJIOB o
Hay4YHOU Beimonuenue u
JIUTEPATYPHI. 3aluTa
PaGora c MPaKTHYECKOU
SHIMKJIONIEIUSAMH, paboThl
CJIOBapsIMHU. Nel




JoManrHeil paboTs
Ne3 mo 3agaHHOM

TEMC.

Iloaroroska k
Hanucanue
IIPAaKTHYECKOMY o
JIOMaIIHei paboTel
3aHATHIO. o
Msvuere Nel no 3apanHOM
yHeHn TeMe.. Y CTHBIH
OCHOBHOM 1
1.4 Kpucramiorpaduueckue JIOTIOJTHUTENILHOU onpoc
0,1 0,5 3 N (cobecenoBanue) IK-2
CHUMBOJIBI HAY4HOI
HTEPATVDEL Brimonuenue u
PaTypeL, . 3aImTa
KOHCIIEKTA JICKIHH. .
MIPaKTHYECKON
Pabora ¢
paboTbI
SHIUKJIONIEIUSMH, No 2
CJIOBapSMH.
HUroro no pazaeny 0,4 1 11,7
2. OCHOBBI KPUCTAIIOXUMHUH
Nzyuenue
OCHOBHOM 1
N Hanucanue
JIOTIOJTHUTEJILHON .
o JoMaliHeil paboTsl
Hay4HOI .
Ne2 no 3apanHOM
2.1 Ocuossl kpucramioxumun | 4 | 0,1 3 JIUTEpaTypBhl, M IK-2
o TeMe. Y CTHBII
KOHCIIEKTA JIEKIIHI.
orpoc
Pabora ¢
(cobecenoBanue)
SHIUKIIOTIETHSIMH,
CIIOBapSIMH.
HWroro no pazneny 0,1 3
3. OCHOBBI MUHEPAJIOTUH
Hanwucanue
JioMaliHeil paboTbl
Ne3 no 3amanHOMI
Peructpanus na
TeMe.
wiathopme
- Brimonnenue
www. lektorium.tv . SAAHHH TT0 KYDC
Ha Kypc «Mudsl u ypey
3.1 BBoanas JICKITHSL. «Muds u
0,1 peabHOCTH [K-2
Munepanorus. PEaTbHOCTH KaMHSI».
KaMHs». M3yueHue
2 [IpencraBnenue
yaeOHOI 1
o pe3yJIbTaTOB B BUJIE
Hay'IHoH mporpecca Ha Kypce
mutepat3399yphI. porp a Kypee.
(www.lektorium.tv.).
VYerHbli onpoc
(cobecenoBanue)
Brimonnenue u
3almrTa
4 [ToaroroBka k TIPaKTHYECKON
MIPAKTHYECKOMY paboTsl
3.2  KpucrammoxuMuieckas 05 01 9 3aHATHIO. Ne 3. Ycrbiii onpoc TK-2
KJ1accU(HUKaLUsi MUHEPAJIOB ' ' W3zydenue yueOHoit| (cobecenoBanue).
W Hay4HOU Hanucanue
JUTEPATYPBHI. JIOMAIIHe# paboThI
Ne3 mo 3agaHHOM
TeMe.
Brimonnenue u
3aImuTa
nabopaTopHBIX
ITogroroBka k patop
MIPaKTHYECKOM pador
3.3 Onruyeckue u p y Ne 45, VcerHbrit
. 3aHATHIO.
MEXaHUYECKUe CBOICTBA 0,1 0,5 5 . onpoc I1K-2
Uzydenue yaeOHOM
MHHEpaJIoB . (cobecenoBanue).
W Hay4yHOH JIUTEepa-
Hanucanue
TYpBL.




Bremonaenne n

3aIMTa
n1abopaTOPHBIX
IlogroroBka k patop
MIPAKTUYECKOM pagor
3.4 CTpyKTypbl U TEKCTYpHI P Y Ne 4,5. Yernblit
3aHATHUIO.
MHUHEpaJbHBIX arperaroB B 0,1 0,2 5 . onpoc [K-2
Wzyuenue yueOHOM
pyZax ¥ FOPHBIX IOpOJax . (cobecenoBanue).
Y Hay4HOU
HTEDATYDEL Hanucanue
PATYPBL. JIOMAIIHeH paboThI
Ne3 mo 3amanHO
TEMe.
Nzyuenue
OCHOBHOM U J10-
3.5 Kpucramioodpasyromias MOJIHUTENEHON Hamnucanue
cpena B npoiiecce HAYYHOM JIH- pedepara o
MHHEPanoo0pa3oBaHMUsI. 7 TepaTyphl, 3aJJaHHOU TEMe. IK-2
Ku-nernueckue THITBI KOHCIIEKTa JIeK- VYcTHbIi ompoc
KpHCTAIUTM3aLuT nui. Pabora ¢ (cobecenoBanue)
SHIUKIIOTICTUSAMH,
CIIOBapsAMHU
Brimonuenne
Nzydenne N
N JioMaliHeil paboTbl
OCHOBHOM 1 .
. | Ne3 mo 3amanHOMI
JTOTIOJTHATENILHOU M
3.6 3apoxkIeHue KpHCTAIIOB HAVIHO TeMe. Y CTHBII
B TeOJIOTHUECKUX u Y onpoc
7 JIUTEPATYPHI, I1K-2
METAJUTyPTUYECKUX . | (cobecenoBanue).
KOHCIICKTA JICKITHH.
mporeccax Hamnmcanue
PaboTa ¢ .
JoMaliHeil paboTbl
SHIMKJIONCTUSIMH, .
Ne3 mo 3amannO#
CIIOBapSIMH.
TEeMeE.
Nzydenne
OCHOBHOMU U Hanucanue
3.7 OCHOBHBIC TEOPUH POCTa JTOTIONTHUTENILHOU | JoMamnrHen paboTh
KpUCTAJUIOB B TIpoIlecce HayJHOU Ne3 mo 3amannO#
r€0JIOTHYECKOTO U 7 JIUTEPATYPBI, TeMe€. 10 3aJJaHHOU IK-2
TEXHUYECKOTO KOHCIIEKTA JICKIUH. Teme. Y CTHBIN
MHHEpaoo0pa3oBaHus Pabora ¢ orpoc
SHIUKIIONEAUAMH, | (cobecemoBaHuE)
CIIOBapSIMH.
HWroro no pazaeny 0,8 0,8 | 40
4. T'eonorn4eckue npoeccsl
Brimonnenue
4.1 OCHOBHEIE TEOJIOTHYECKHE .| momarmrael paboTs
MIPOLIECCHI obOpazoBaHUs Hsyuenue yaeonoit Ne4 o 3aganHO#
pott L ooP 0,1 3 U Hay4- HOU - HLAHHO [K-2
MECTOPOXKACHUH  TIOJIE3HBIX TeMe. Y CTHBII
JIUTEPATYPbI
HCKOTAeMBbIX onpoc
(cobecemoBanue)
Hanucanue
JIoMarrHei paGoThI
ITonroroBka x N
4.2 TexHu4eckue MPOLECCH Ne4 no 3apanHOM
NPaKTUYECKOMY
MHUHEpanooOpa3oBaHus  NpHU TeMe. BoinosHeHue
3aHATHUIO.
arJioMepanyy B IPOU3BOJICTBE 0,5 0,2 3 . M 3alllATa I1K-2
Nzyuenue yueOHoOU
YyryHa W CTald U B N 71a00paTOPHBIX
N ¥ HAYYHOU
OTHe-yIopHO# (pyTepoBKe HTEPATYDEL pabot
patyp Ne 6. Yernsrit onpoc
(cobecenoBanme)
Hanmcanune
4.3 OCHOBHEBIE METO/IBI .| nomarrnel paboTsI
W3zy4enue yueOHOM .
KPUCTAJUIOMHUHEPATIOTMYECKUAX N Ne4 no 3apanHOI
0,1 3 ¥ HAYYHOU N I1K-2
" neTporpapuuecKux TeMe. Y CTHBII
. JUTEPATYPBHI.
UCCIIeIOBAaHN I onpoc
(cobecemoBanme)
HWroro no pazneny 0,7 0,2 9
Uroro 3a cemectp 2 2 63,7 3a4éT
Wroro no nucuuruinae 2 2 |63,7 3a4eT I1K-2




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jia  peanuzanuu  NPEeAYyCMOTPEHHBIX BHAOB Yy4eOHOM paboThl B  KadecTBe
00pa30BaTEeNbHBIX TEXHOJOTHHA B MPENOJaBaHUM JUCHHUILIHHBI «Teopust Kpuctamiorpadum
UCIIONIB3YIOTCSL TPAAUIIMOHHBIE, NHTEPAKTUBHBIEC, TEXHOJIOTHS C UCIOJIB30BAHUEM 3JIEMEHTOB
OHJIAH - KYypCOB, TPEACTABICHHBIX Ha HALMOHAIBHON 00pa3oBaTeNbHON IUIaThOpME
«OTKpBITOE 00pa3zoBaHKe» - Openedu.ru., a Takke Ha mIaThopMe MPOCBETUTEIBCKOTO MPOSKTA
«JlekTopuym» - www.lektorium.tv.

Jlexuuu mpoxoIsaT B TpaaulMoHHON (opme. Ha neknuu-koHCyIbTalluu, U3Jaraercs
HOBBII  MaTepuasl, COIpPOBOXKIAIOUIMICA BOINPOCAMU-OTBETAMU IO TEME  JIEKLMH.
Hcnonb3yeTcss TEXHOJOTUs - JIEKUMSI-BU3yalM3alMs, TI/€ HU3JIOKEHUE Marepuasna
COTPOBOXKAAETCA Mpe3eHTalel (JeMOHCTpaleld yueOHbIX MaTepHalioB, MPEACTaBICHHBIX B
pPa3IMYHBIX 3HAKOBBIX CHCTEMaX, B T.4. WUIIOCTPAaTUBHBIX, TIpapHUuecCKuX, ayauo- u
BUJIEOMATEPHUAIIOB.

JIaGopaTopHbIe 1 TPAaKTHUECKUE PAOOTHI BBITOIHSIIOTCS CTYACHTAMH 110 BAPHAHTAM.

CaMmocrosiTenbHass paboTa 3aKiIo4aeTcss B MPOpabOTKe OTAEIbHBIX BOMPOCOB IPHU
W3YYE€HUH IMCLUUIUIMHBI U [P [TOATOTOBKE K CJlaue 3a4eTa.

1. Tpanuuuonnsie 0Opa3zoBaTeNlbHbIE TEXHOJIOTUHA OPUEHTUPYIOTCS HAa OPTaHU3AIMIO
00pa30BaTeNbHOTO IpOLIECCa, MPEANONAraloulyl0 NPSIMYI0 TPaHCISILUIO 3HaHUM  OT
npernoaaBaTessi K CTyAeHTy (IPeUMYIIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UILTIOCTPATHBHBIX
METO0B 00y4eHus). YueOHas IesITeIbHOCTh CTYICHTA HOCUT B TAKHUX YCIIOBHSX, KaK IPABHUIIO,
PENpPOYKTUBHBIN XapaKTep.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

NudopmannonHas Jekmuss — TOCIEAOBaTeNbHOE HW3JIOKEHHWE Marepuaia B
JUCLUIUIMHAPHON JIOTMKE, OCYLIECTBISIEMOE MPEUMYIIECTBEHHO BEpOaJbHBIMU CPEACTBAMU
(MOHOJIOT MperoaaBaTes).

Cemunap — Oecega mpemojaBareisi W CTYACHTOB, OOCYXKJIEHHE 3apaHee
MOJIFOTOBJICHHBIX COOOIIEHUI MO KaXXJOMY BOIIPOCY IUJIaHA 3aHATUSA C €OUHBIM JJIST BCEX
MEPEYHEM PEKOMEHYEMOM 00s13aTEIHFHOM U IOTOTHUTEILHOMN JTUTEPATYPHI.

[IpakTrueckoe 3aHATHE, IOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUI W HABBIKOB 110
MPEJIOKEHHOMY aITOPUTMY.

2. TexHonoruu MpobIeMHOro o0y4eHus: — oprauu3anus o0pa3oBaTesIbHOTO Mpolecca,
KOTOpas MpeArnosaraeT MNoCTaHOBKY IPOOJIEMHBIX BOIPOCOB, CO3/1aHNE YUEOHBIX TPOOIEMHBIX
CUTYalUH JUIsl CTUMYJIMPOBAHUS AKTUBHON MI03HABATEIbHOU AEATEIbHOCTHU CTYIEHTOB.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TEXHOJIOTUH MPOOIEMHOI0 O0yUEHHUS:

[IpobnemHass nekuus — W3JIOKEHUE MaTepuaia, HpPeroiaraiomnee MOCTaHOBKY
NpOOJIEMHBIX M JAMCKYCCHOHHBIX BOIPOCOB, OCBELICHHE pPA3JIMYHBIX HAYYHBIX IOAXOMOB,
aBTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C PA3JIMYHBIMU MOJEISIMU MHTEPIPETALUN U3Y4aeMOro
MaTepuaia.

Jlekuus «BnBoem» (OuMHapHas JeKUWs) — U3JIOXKEHUWe Marepuaisa B (opme
JMAJIOTMYECKOTro OOIIEeHUs JBYX IIpernojaBareneil (Harmpumep, pPEeKOHCTPYKLHS JUaliora
IpeCTaBUTENEH Pa3InYHbBIX HAYYHBIX MIKOJ, Ky4YEHOTO» U «IIPAKTUKA» U T.I1.).

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

[IpakTdeckoe 3aHITHE HAa OCHOBE Keiic-Merolma — oOydeHHe B KOHTEKCTe
MOJCIUPYEMOM  CHUTyallM¥,  BOCIPOM3BOJAIICH  peanbHBIE  yCIOBUS  HAy4YHOM,
IIPOU3BOJICTBEHHOM, 00IIeCTBEHHON NeSATEbHOCTH. Oobyuaromuecs JTOJIKHBI

MIPOAHAIU3UPOBATh CHUTYalUIO, pa3o0paTbcs B CYTH MNPoOJeM, MPEASIOKHUTh BO3MOXKHBIE
pewmieHuss ¥ BbIOparh Jyuiiee u3 Hux. Keicbl 0a3upyrorcs Ha peanbHOM (DaKTHYECKOM
MaTepuae WiIH )K€ IPUOIHKEHbI K peallbHON CUTYalIUH.

3. UrpoBble TEXHOIOTUH — OpraHu3alys 00pa3oBaTeIbHOro Mpolecca, OCHOBaHHAs Ha



PEKOHCTPYKIIMM MOJIETIEH TOBEACHUS B paMKax MPEJIOKEHHBIX CLIEHAPHBIX YCIOBUH.

®opMbI YIEOHBIX 3aHATUH C UCTIOJIb30BAHUEM HUTPOBBIX TEXHOJIOTHH:

VYuebHas urpa — (opmMa BOCCO3IAHHS NMPEAMETHOIO M COLHAIBHOTO COJEpIKaHUs
Oynymeil mpodeccuoHaNbHON AEesITeNbHOCTH CIEUUAINCTa, MOACTUPOBAHUSA TAKUX CHCTEM
OTHOLIEHUH, KOTOPBIE XapaKTEPHBI JIJIs1 3TON IE€ATENBHOCTH KaK LIEJI0TO0.

JlenoBas urpa — MOZJEIMPOBAHUE PA3IMYHBIX CUTYyallUl, CBS3aHHBIX C BHIPAOOTKOM U
NPUHSATHEM COBMECTHBIX PELICHUH, 00CYKAEHUEM BOIIPOCOB B PEKUME «MO3TOBOTO IITYPMay,
PEKOHCTPYKIMEH (QYHKIIMOHATLHOTO B3aUMOJICHCTBYSI B KOJIJICKTUBE U T.I1.

PoneBast urpa — MMuUTaAMsA WM PEKOHCTPYKLUS MOJENEH POJEBOrO IOBEACHUS B
MPEIOKEHHBIX CLIEHAPHBIX YCIOBUSX.

4. TexHOIOTUU MPOEKTHOTO 00yUEHHs — OpraHu3anus 00pa3oBaTeIbHOTO IMpoliecca B
COOTBETCTBUU C AJITOPUTMOM IIO3TAIHOTO PEHICHUs MPOOJIEMHOMN 3aJaydl WU BBITOJHEHUS
yueOHOro 3amanus. [IpoekT mpexmonaraeT COBMECTHYIO  Yy4eOHO-TIO3HaBaTEIbHYIO
JESTENIbHOCTh IPYMIbl CTYACHTOB, HAIIPABJICHHYIO HAa BBIPAOOTKY KOHLEMIUH, YCTAHOBJICHHE
neneil M 3amad, (GOpMyTUPOBKY OXHIAEMBIX PpE3yJIbTaTOB, OIpPEICICHUE NPUHIUIIOB H
METOJIMK PEIICHHUs MMOCTAaBIEHHBIX 3aj]ay, IUIAHUPOBAHUE X0Ja pabOThI, MOUCK AOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, O3TANIHYIO peaU3aliIio IIaHa paboThl, IPE3CHTALUIO PE3YJIbTaTOB
paboThl, UX OCMBICICHHE U PEQIIKCHIO.

OCHOBHBIE TUIIBI IPOEKTOB:

HccnenoBaTenbckuii MpPOEKT — CTPYKTypa NOpuOmmkeHa K QopMmaTy HAydHOTO
UCCIIEIOBaHMsl (JOKA3aTeIbCTBO AKTYaJIbHOCTU TEMBbI, ONPECIIEHUE HAy4HOU HpOOJIEeMBI,
npeaMera U o0BEKTa HCCIENOBaHMS, IeNiei W 3aJad, METO/J0B, UCTOYHUKOB, BBIIBIDKEHUE
THITOTE3bI, 0000IIEHNE PE3yIbTATOB, BBIBO/IBI, 0003HAYEHNE HOBBIX IPOOIIEM).

TBopueckuil MpoeKT, Kak MpaBUiIO, HE UMEET AETaTbHO MPOPAOOTAaHHOU CTPYKTYPHI;
yueOHO-1103HABATENbHAsL JIEATENbHOCTh CTYACHTOB OCYLIECTBIISIETCS B paMKax PamMOYHOIO
3aJaHusl, MOMYMHSACH JIOTMKE W MHTEpecaM YYacTHUKOB IIPOEKTa, KaHPy KOHEYHOTO
pe3ynbrara (raseta, GuibM, Ipa3IHUK, U3JaHUE, SKCKYPCUS U T.I1.).

NudopmaniioHHbli MPOEKT — y4yeOHO-TO3HABaTEeNbHAsl JAESATEIbHOCTh C  SIPKO
BBIPQXEHHOW A3BPUCTHYECKON HAmNpaBJIE€HHOCTbIO (IIOMCK, OTOOpP M cHUcTeMaTH3alus
UH(POPMALIUU 0 KAKOM-TO 00BEKTE, 03HAKOMJICHHE YYaCTHUKOB IPOEKTa C 3TOM HHpopmanueil,
ee aHaJIM3 1 00001IeHHE [T [Tpe3eHTalMK O0Jiee IUPOKONH ayAUTOPHH).

5. IHTepakTHBHBIE TEXHOJIOIMH — OpraHu3alus o0pa3oBaTeIbLHOIO Mpoliecca, KoTopas
npeJroiaraeT akTUBHOE U HEJIMHEWHOE B3aUMOJEHCTBHUE BCEX YYAaCTHHKOB, JOCTH)KEHHE Ha
3TOH OCHOBE JMYHOCTHO 3HAYMMOTO JUIl HMX 00Opa3oBaTelbHOro pesyiabTara. Hapsnay co
CHEeHAIM3UPOBAaHHBIMUA  TEXHOJOTHSIMH  TakoOro poja HIPHUHLUI  HWHTEPAKTUBHOCTHU
IpPOCIEKHUBAETCSI B  OOJBIIMHCTBE COBPEMEHHBIX  OOpa30BaTEeNbHBIX  TEXHOJIOTHH.
WHTEepakTUBHOCT ~ MOJpPa3yMeBaeT  CYObEKT-CYObEKTHbIE  OTHOIIEHUS B  XOJE
o0Opa3oBaTeNbHOrO TMpolecca M, Kak CleJACTBHe, (OPMHPOBAHUE CaMOpa3BUBaIOLIEHCs
WH()OPMaAIMOHHO-PECYPCHOMN CPEIBI.

®opMbl yUeOHBIX 3aHITUH C MUCIIOJIB30BaHUEM CHELUATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexuust «oOpaTHOW CBSI3M» — JIEKIUA—TIPOBOKALUs (M3JI0KEHNE MaTepualla ¢ 3apaHee
3arIaHUPOBAHHBIMU omuOKamm), neknusi-6ecena, JEKIUA-TUCKYCCHS,
JEKIHANPECCKOHPEPEHIHSL.

CeMuHap-IUCKyCCHsI — KOJIJIEKTUBHOE 00CYXKJIeHHE KAaKOro-JInbo CIOPHOro BOIPOCa,
npoOjeMbl, BBIABJICHHE MHEHMH B Trpymne (MEXIPYNIOBOW TUalior, JUCKYyCcCUS Kak
CITOp-IUasor).

6. HMudopManmoHHO-KOMMYHHMKAIIUOHHbIE  00pa3oBaTEeNIbHbIE  TEXHOJIOTMH  —
OpraHu3aIus 00pa3oBaTeNbHOTO nporecca, OCHOBaHHas Ha MIPUMEHEHUH
CHELMATU3UPOBAHHBIX IPOTPAMMHBIX CpeJl U TEXHUYECKHX CPEJCTB PabOTHI ¢ HHPOpMALUEH.

@®opMbl yUeOHBIX 3aHATUN C UCIOJIB30BaHUEM MH(OPMAaLOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI:



Jlexuus-Buzyanus3anuss — U3JOKEHUE COJEPKAHUS  CONPOBOXKAAETCA  Ipe3eHTaluen
(IeMoHcTpaleil yueOHbIX MaTepUaloB, MIPEICTABICHHBIX B Pa3IMUHbIX 3HAKOBBIX CUCTEMAX,
B T.4. WUTIOCTPATUBHBIX, TPAPUUECKHX, ayIU0- U BUIEOMATEPHAIIOB).

[IpakTuueckoe 3aHsTHE B (opMe IMpe3eHTAllM — TMPeACTaBIeHUE pPEe3yIbTaToOB
IIPOEKTHOM WJIM UCCIIE0BATEIBCKOM NEATEIbHOCTHU C UCIOIb30BAaHUEM CIIELIUATN3UPOBAHHBIX
IIPOrPaMMHBIX CpPEI.

6 YueOHO-MeTOqHYECKOE 0DeciedeH e CAMOCTOSITeJILHOW PadoThl 00yYaKOIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.



8 VYueOHO-MeTOoaUMuYecKOe W HMH(POPMALHOHHOe o0ecnedeHUe AUCHMIIUHBI

a) OcHoBHas TUTEpaTypa:

1. TToyBoBeicHNE U UHKEHEPHAs TeoIorHs : yueoHoe mocobue / M. C. 3axapos, H. T
Kopger, T. H. Hukonaea, B. K. YuaeB. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2017.
— 256 c¢. — ISBN 978-5-8114-2007-0. — Tekct : omektpoHHbii // Jlanb
3JIEKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/107911

0) lonotHuTe/ILHASI TUTEPaTypa:

1. bparuna, B.W. Kpucrannorpadus, MuHepanorus u obOoraiieHHe MOJIE3HBIX
UCKOMae-MbIX: ydeOHOoe mocobue, MHHHCTEPCTBO 00pa3oBaHHMS W Hayku Poccuiickoi
Oene-paunu, Cu-obupckuit  denepanbHblii  yHUBepcuteT, Kpachosipck: Cubupckuit

denepanpablii  yHuUBepcuter, 2012, 152 c¢. [Daekrponuwni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=363881
2. Epmoinos, B.A. OcHoBel reonorun: Yueonuk / B.A. Epmosnos, JI.H. Jlapuues,

B.B. Mocetikun / Ilog pen. B.A. EpmonoBa - 2-¢ m3m., crep. - M.: M3gartenbcTBo
MOCKOBCKO-TO TOCY-IIapCTBEHHOTO0 ropHoro yHuBepcutera, 2008. -598 c. [DaexkTpoHHBIH
pecypc]. - URL:
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-i-osnovy-geologii-ermolov-va-I
arichev-In-moseykin-vv.pdf

3. HpsixoB, b.H. I'eonesus : yuebnuk / b.H. [psikoB. — 2-¢ u3 ., ucnp. — CaHKT-
I[Te-TepOypr : Jlaub, 2019. — 416 c¢. — ISBN 978-5-8114-3012-3. — TekcT : 37eKTpOHHBbIH //
Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/reader/book/111205 . — Pexum gnoctyma: nns  aBTOpHS.

OJIL30BAaTENIEH.


https://e.lanbook.com/book/107911
http://biblioclub.ru/index.php?page=book&id=363881
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-i-osnovy-geologii-ermolov-va-larichev-ln-moseykin-vv.pdf
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-i-osnovy-geologii-ermolov-va-larichev-ln-moseykin-vv.pdf
https://e.lanbook.com/reader/book/111205

B) MeToauyeckue ykazaHus:
IIpencraBneHsl B IPUIIOKEHUH 3

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnieuenmne

HaumenoBanue .
o Ne orosopa Cpoxk neiicTBuUS TULIEH3UU

MS Windows 7
Professional(mns  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 O6eccpouHo
Professional
FAR Manager cB0O0OIHO pactpoctpansemoe [10 OeccpouHo
7Zip cB000JTHO pacrpoctpansemoe [10 0ECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HH(OPMAIMOHHbIE CIPABOYHbIE CUCTEMbI

Hassanue xypca

CcpUIka

HaLII/IOHaJ'H:HaH I/IHQ)OPMaHHOHHO-aHaHHTH‘IeCKa}I URL:
cucrema  — PoccuiiCkuii  MHACKC  HAyYHOTO https://elibrary.ru/project risc.asp
uutuposanus (PHMHIL)

[TouckoBas cuctema Axanemus Google (Google
Scholar)

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

WNudpopmannonnas cucrema - Enunoe okHO focTyna K
MH(POPMALIMOHHBIM pecypcaM

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



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecnedyeHne TUCHUILINHBI (MOTYJIs1)
MatepuanbHO-TeXHUYECKOe 00ecreueHre TMCIUIUTHHBI BKITIOYAET:

VY4ebHble ayqUTOPUN U1l TPOBEACHUS 3aHATHH JIEKIIUOHHOTO THIIA!
MynbTUMEIUIHBIE CPEICTBA XPaHEHUS, IEpeIauu U MPeICTaBICHUS HHPOPMALUU

JlaGopaTopust MUHEpaAJIOTHU:
VY4eOHbIe KOJJIEKITMK MUHEPAJIOB U TOPHBIX ITOPO/] Ha CTCH/IAX.
Konnmekuuu MUHEpanoB, TOPHBIX TOPOJ, IOJIE3HBIX HCKOMaemblXx, (iaopel U (ayHbl B
reosioruaeckom my3ee MI'TY. Paboune koyekuu Moiesield KpUCTaJLIOB.
[IIxana TBepaoctr Mooca B AIUYKaAX.
I'eonmormueckmii komriac.
Y4eOHbIC T€0JIOrMUECKUEe KapThI.

JlaGopatopust merporpaduu:
Y4eOHbIe KOJJIEKIIMH TOPHBIX IOPO/] Ha CTEHaX.
Konnekunu ropHbIX OPO/I, MOJIE3HBIX UCKOMAeMbIX, (GJIOPHI U (hayHbI B T€0JIOTHYECKOM MYy3ee
MI'TYV. lllxkana TBepaoctu Mooca B AIAYKAX.
['eonoruueckuii kommnac. Y4eOHbIE F€0JIOTHIECKHE KaPTHI.

VY4eOHble ayaUTOPUM MJI IPOBEIEHUS IPAKTUUYECKUX 3aHATHM, TpyNIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIbTALMM, TEKYHIETO KOHTPOJS M INPOMEKYTOYHOW aTTeCTaluu:
[Tepconanbubie KoMIblOTEphI ¢ TakeroM MS Office, Beixogom B HTEpHET U ¢ 10CTyIIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CpEly YHUBEPCUTETA

Ayauropun Ui CaMOCTOSITEIBHOW palbOThl: KOMIIBIOTEPHBIC KJIACCHI; YHUTAIBHBIC
3aJ1bl OMOIMOTEKH:
[Tepconanbubie KoMIbIOTEpHI ¢ Taketom MS Office, Beixomom B HTEpHET U ¢ AOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTeIbHYIO CpEely YHHBEPCUTETA

[Tomemenne isi XpaHeHUS U MPOPUIAKTHUUECKOTO OOCTY)KUBaHUS Y4eOHOTO
000pyI0BaHUA:
Cremnmaxu Uisi  XpaHEHUS Yy4eOHO-HArNATHBIX TMOCOOMH U y4eOHO-METOAMYECKON
JOKYMEHTalWH.



[Tpunoxenue 1

6 YueOHO-MeTOIMYeCKOe oDecreyeHne CaMOCTOSITeIbHONH padoThl 00y4arommXxcst

[TpumepHas CTpyKTypa U coAepKaHHUE Pa3AesioB AUCIHUILIIUHBI

Kon

TEMBI

Tema
TUCLAIUINHEI

Coneprxanue

1 cemecmp

P1

OcHnoebl Kpucmannozpaguu.

T1.1

Bsoanast. OCHOBBI
Kpuctauiorpapuu. 3aKoH
MOCTOSIHCTBA YTJIOB

MuHepanorusi 1 MeTaJuTyprusi 3apOAiCh
MPAKTUYECKH OJHOBPEMEHHO Ha 3ape Pa3BUTHUS
yenoseyecTsa. [Ipenmer u 3agaun
KpucTaIyiorpaduu, KpUCTAIUIOXUMHH U
MHHCPAJIOTHH. 3HaueHne dTUX HAayK JJIA
WCCJIEIOBAaHMSI MUHEPAJIOB, PY/I, TOPHBIX MOPOJI,
arJioMepaToB, IIIJIAKOB U MeTayuioB. OO0mas
XapakTepuCTHKa KpucTauioB. Kpatkas ucropus
pa3BUTHA OOIIEH U TEXHUYECKOM
KpUCTaIIorpaduu 1 MUHEPAJIOTHH.

ArperatHble coCTOsIHUS BenlecTBa. Kpucramn u
KPUCTAUTUIECKOE COCTOSIHIE MUHEPAJIOB U
MeTauioB. O0IMe CBOMCTBA KPUCTAIIIOB:
OJTHOPOJTHOCTH, TUCKPETHOCTH, AaHU30TPOITHOCTH,
CUMMETPUYHOCTH, CHOCOOHOCTH K
caMoOTpaHeHHI0. PacripocTpaHeHHOCTh
MHUHEpaJIbHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U
OBITY.

T1.2

CuMMeTpHs KpUCTaJUIOB

DneMEeHTBl CAMMETPUU: EHTP, INIOCKOCTH U OCH
(TOBOpPOTHBIE M UHBEPCUOHHBIE) CHMMETPUH.
B3anMozeiicTBre 21eMEHTOB CUMMETPHUH. Busl
CUMMETPHUHU, CHHIOHUH, KATETOPUH U UX
KITacCU(pUKAIHUS.

T1.3

[TpocTthie hopMBI KPUCTAIIIOB

Kpucramnn, ero rpanu, pedpa u BepiinHbl. CBs3b
BHEITHEH (OPMBI M BHYTPEHHETO CTPOCHUS
KpHucTamioB. PopMa KpUCTAIIOB. 3aKOH
MOCTOSTHCTBA JIBYTPAHHBIX yrioB. [IpocTeie n
KOMOMHAIMOHHBIE (POPMBI rpaHeil, pedep u
BepnH. BHenHne GopMBI 1 aHATOMHS
kpuctamoB. CkeneTHble (hOPMBI KPHUCTAIIIOB.
Kpucrannuueckue 1BONHUKH.

T1.4

Kpucrannorpaduueckue
CHUMBOJIBI

[IpaBuna BeIOOpa KpucTaiorpadguaeckux ocen u
eIMHUYHOW TpaHu. 3aKOH PallMOHATEHOCTH

OTHOIIICHUH MapamMeTpoB (3akoH ['aron). HIEeKCHI
U CUMBOJIBI TpaHeil, pedep, BEPIINH U UX MPOCTHIX

dopm.




Kon

TCMBI

Tema
MUACIUILIUHEI

Conepxanne

P2

OcHoevl Kpucmaijioxumuu

T2.1

[InmoTHelIe aTOMHBIE
YIIAKOBKU U THIIbI
KPUCTAJUTMYECKUX PELIETOK.
[Tomumopduszm u
nzomopdusm. Tursl
XUMHUYECKOHN CBSI3H B
KpHUCTaJlIax

ATOMHBIE U MOHHBIE paauychl. [InoTHelmme
YIAKOBKH aTOMOB B KPUCTAJNIOXUMHYECKUX
crpykrypax. [IpocrpanctBennas
KPUCTAJUIMYECKas pelIeTKa U €€ 3JIEMEHTBI: Y3JIbl,
PAIBL, IJIOCKUE CETKU U JJIEMEHTapHbIC TYCHKH.
PerukynsipHas IOTHOCTh IJIOCKUX CETOK U
rpaHel Kpucrasia. YTJIOBbIE U JUHEWHBIE
napameTpbl KpUCTAUIMYECKUX peleToK. Thrbl
KPUCTAJUIMYECKUX peleTok bpasa.
TpaHCIIALMOHHAS] CUMMETPHS KPUCTAINTNYECKUX
cTpyKTYp. lIpocTpancTBEHHBIE IPYIIIIBI
cummerpun E.C. @enopona. [Tomumopduzm.
[Momutunusm. M3omopdusm. N3oaumopdusm.
Turbel XUMHYECKUX CBSI3€U B KpUCTAJLIAX.
Koopannanyonssle uncia. Kpucrammuaeckue
pPacTBOPBI 3aMEILIECHHS], BHEAPEHUS U BBIYUTAHUA.
MopdoTponusi. ATOMHBIE pa3pyLICHUS CTPYKTYPBI
kpuctaios. Knaccubukanus nedexron
CTpYKTYypHl. Toueunsie nedexTol. Jucnokanuu
KpaeBble U BUHTOBBIE. [IIOTHOCTH AMCIIOKALINA,
MeTo/bl X HaOmoaeHus. CTpyKTypbl pacraja
M30MOP(HBIX KPHUCTATNYECKUX PACTBOPOB.

P.3.

Ocnoevt Munepaiocuu

T.3.1

Bpognas mexmus.
Munepanorus

ITonsiTre 0 MuUHEpANIe M MUHEpasoruu. Poib
MHUHepaJla Ha CiIy)k0e HUBUIM3alui. MuHepansl 1
MUHEPAIbHOE CHIPHE B YEPHON METAJLUIYPIHUH.
OO11as, reHeTHYecKas, pernoHajabHas,
KOCMHYECKasi, TEXHUYECKAsI U TEXHOJIOTMYECKast
MUHEpAJIOTHUs.

T.3.2.

Kpucrannoxummaeckas
KJIacCHU(pUKaLMs MUHEPAJIOB

Kpucrannoxummudeckast kiaccupuKams
MHUHEPAIOB, €€ MPUHIHUIIBI. XapaKTEPUCTHUKA
MHHEPAIBHBIX TUIIOB, TOATUIIOB; KJIACCOB,
MOJIKJIACCOB; TPYIII, MOJATPYIIN; BUJIOB,
Pa3HOBHUIHOCTEN; MHIWBUJIOB U CyOWHIUBHJIOB.

ITonsTue o pyAax U ropHBIX TOpoOJax.

[TpombinieHHast kiaccuuKaiysi MUHEPaJIOB.
Knaccugukaius MUHEpaIbHOTO ChIPbs B YEPHOM
METAJLITyprUH:

-)KEJIe30pyIHOE: CHIPOe (MapTEHOBCKHE,
JIOMEHHBIE, arJIOMEPAIMOHHBIE PYIbI),

oOoraieHHoe (MTPOMIPOAYKT, KOHIICHTPAT),

CHHTE3MPOBAHHOE (arjioMepar, OKATHIIIH,




Kon

TCMBI

Tema
MUACIUILIUHEI

Conepxanne

¢beppocmiassl),

-nerupyoniee: (pyIsl Mapraia, XxpoMma, kooabTa,
BoJIb(ppama u Jip.),

-¢urocyrontue: (KaabuT (M3BECTHSK), U3BECTD,
JIOJIOMUT, KBapil, (GJIr0OOpHUT u 1Ip.),

-OrHEYMOpPHBIE: (MarHe3uT (MepUKIIas), T0JIOMHUT,
HIITUHEb, XPOMHT, OOKCUT (KOPYH/T), KAOJIUHUT
(MymHT), KBapil (TPUAMMHUT, KPUCTOOAIHT) U JIp.),

-[IUIAKOOOPa3yIOIINe MHHEPAITBI (OJIMBHHBI
(popcreput, hasmuT, KATBIIUOOTUBHUH ), MEITUITHTHI
(reneHuT, OKEPMaHMT), MUPOKCEHBI (IUOTIC],
reIcHOepruT) U ap.),

-MHHEPAJIBI - HOCHTEIU BPEIHBIX
TEXHOJIOTUYECKUX MpUMeceii: cepbl, hocdopa,
[IUHKA U JIp. (CyIb(UIBI: TUPUT, APCCHOITUPHT,
MUPPOTHH, chaepuT u 1p.; pocdaTsl: alaTur,
CHIIMKOKAPHATHT U JIp.)

HapareHeTquCKa;I acconuanusa MUHCPAJIOB.

T3.3.

OnTuyeckre U MEXaHUYECKUE
CBOMCTBAa MUHEPAJIOB

Onrudeckue CBOICTBA:

Tlokazamenu npenomnenus B ONTUIECKU
M30TPONHBIX (KPUCTAILIBI BBICIIEH KaTErOpHH) U
AQHU30TPOIHBIX (KPUCTAIUIBI CpeIHEH (O JTHOOCHBIE)
Y HU3LIEH (IBYXOCHbIE) KaTeropuil) MUHEpaJIax.
JBynpenomienue. [neoxponsm MuHepaos.
OnTuyeckre METO/IbI OIpeieIeHUS
IJJAKO0Opa3yIoLMX MUHEPAJIOB B TPOXOSAIIEM
CBeTe - neTporpadus.

L]gem B KpUCTAJIIMYECKOM arperare 1 MopoLKe
(uBet uepthl). [IpUUKHBI OKPACKU MUHEPAJIOB.
JlromuHecnenus MuHepanoB. BusyanbsHeie
METO/IbI ONPEIETICHUSI MUHEPAJIOB.

bneck - ompasicamenvuas cnocobnocms
MUHEPAIOB. 3aBUCUMOCTD OJiecKa OT
KPUCTAJIOXUMUYECKHX (METAUTMUECKUM,
MOJTYMETaJUIMUECKUH, alIMa3HbIHN, CTEKIISTHHBIN) 1
KPUCTAIIOMOP(OJIOTHIECKHX (3€PKATbHBIH,
MaTOBBIH, JKUPHBIH, MIETKOBUCTHIN H JIp.)
ocobeHHOCTel. ONTHYECKHE METOIbI OTIPe/IeIICHUS
METAJJIOB U PYJAHBIX MUHEPAIOB B OTPAXKEHHOM
1[BETE - MUHEparpadus.

MexaHnueckre CBOMCTBAa MUHEPAJIOB:

Cnatinocms, omoenbHOCHb U U310M B KPUCTAIIIAX
MUHEPAJIOB. 3aBUCUMOCTh CHATHOCTHU OT




Kon

TCMBI

Tema
MUACIUILIUHEI

Conepxanne

KPUCTAITIOXUMUYECKUX 0COOCHHOCTEM
MuHepanoB. CallHOCTh - MPUMEP aHU30TPOITHHI
MUHEpPATBHBIX KprcTamuioB. Kinaccuduxarms
cnaifHocT 0 (hOpMe U CTETICHU COBEPIICHCTBA.
Mertob! onpenesieHusl.

Teepoocmob munepanog. MeTobl onpeieieHuUs
TBEPJIOCTU: METO/IbI LapanaHus (3TaJOHHAs
necaTudanpHas mKana TBepaocTH Mooca) u
BJIaBJIMBAHM aJIMa3HOM nupaMusl Bukepca
(muxpotBepromepsl [IMT). Perukynsphas u
BEKTOpHUAJIbHAS AHU30TPOIHUS TBEPIOCTH.
XpyHKOCTb, YIPYTOCTh, THOKOCTb M 3J1aCTUYHOCTh
MUHEPAJIOB.

IIpoune cBOMCTBa MUHEPAJIOB:

Ilnomnocmo. Jlnddepennyanys MHHEPATIOB 110
IUIOTHOCTH B TIPOIIECCE KPUCTAIUTH3AIINN.
JlukBanus. PacciioeHne MUHEpaJIbHBIX PAcILIaBOB
B IIpupoe (MarMa) ¥ B METILTYpru# (IL1ax /
MeTain). ['paBUTaIIMOHHBIE TPOIIECCHI
o0oraIeHus: MUHEpPaJIOB.

InexmpomazHumHvle C80UCMEA MUHEPATLOS.
MarunuTtHsle cBoiicTBa. MeTo/1bl MArHUTHOT'O
oborarmieHus >KeJIe3HbIX PYII.
Tepmonnexkrpuueckue csorictBa. TepmoI/IC.
Tepmomnapsl. [Ibe30351eKTprUECKHE CBOMCTBA
(crabunu3anus paJuoBOJIH, THAPOAKYCTHKA,
KBapIIEBbIE Yachl U Jp.).

OrueynopHOCTH (TeMmepaTypa IUIaBIeHHs),
TUAPOPMIBHOCTD, THAPOPOOHOCTD,
pPacTBOPUMOCTH B BOJIE U KUCJIOTAX, BKYC, 3aMax U

np.

T3.4

CTpyKTYpBI U TEKCTYpPBI
MUHEPAIBHBIX arperaTos B
pyJax U TOpHBIX TOPOAax

W neanbHbIe U peaNbHbIE KPUCTAILIBL.
Kpucrannomopdonorudeckas CTpykTypa.
[TonsiTust 06 orpanke, rabuTyce 1 00JIMKe
KPUCTAITMYECKUX MUHEPATbHBIX HHIUBUIIOB.
Krnaccudukanmst KpucTaaioB Mo 00JIuKy
(M30MeTpHUYHbIE, YATUHEHHBIC U YIUIOMIEHHBIE).
OTHOCHUTEIBHBIE U a0COJIFOTHBIE Pa3MepPhI
MUHEPATbHBIX UHAUBHUIIOB. [ panynomeTpuyeckas
KJaccu(UKaIus MUHEPAIbHBIX CTPYKTYD.
YnopspodueHHoe (apauienbHoe, TBOWHUKOBOE,
paguabHO JTYYUCTOE | JIP.) U OECTIOPSIIOIHOE
cpacTaHue MUHEPATbHBIX UHIUBUIOB.
OHJ0TaKCHAIIbHOE, SITUTAKCUAIBHOE U
MOWKUJIUTOBOE MPOPACTAHNE MUHEPATBHBIX
WHWBUJIOB.

TekcTypsl MUHEpaTBHBIX arperatoB. Ocobbie




Kon

Tema

—— NUCHUIIINHEI Coneprxanue
(bopMbI MUHEPAJIbHBIX TEKCTYP: APY3bl,
c(hepoIUThl, KOHKPEIUH, CEKPEIIUH U T. II.
OcHoBHbIE MOP(HOJIOTUYECKUE TUITBI TEKCTYP:
MaccuBHas (OAHOPO/HAs ), BKPAIJIEHO-IIATHUCTAs,
ciouctas (rmonocyaras), repopMarmoHHas
(TpemieHHas1, TPOKUIIKOBas, OpeKINEBas).

T.3.5 Kpucrannoobpa3zyromias [Tpoueccrl kpucTaI000pa3oBaHus B
cpena B rpouecce ra3o00pa3HbIX (ra3, map), KUAKuX (pacrias,
MUHEPaTI000pa30BaHusl. pacTBOp) U TBEPABbIX (KPUCTAIUIMUECKAS,
Kunernueckue Tunsl amopdHas) cpenax. [lonstue o crabMIBHOM,
KpUCTAJUTH3ALUU PaBHOBECHOM, METACTAOMIIBHOM U JTaOUIIEHOM

COCTOSIHMM KPUCTAJIOB U KPUCTAIUIO00pa3yrole
cpensl. KuneTnyeckue npoOMBIIUIEHHBIE TUITBI
KpUCTAILTU3AUU

T.3.6 3apokeHNE KPUCTAIIOB B IIpoueccsl 3apokIeHUsL, pOCTa U pa3pyLLICHUS
re0JIOTHYECKHUX U KPHUCTAIIJIOB B ra3000pa3HbIX (ra3, map), KUAKUX
METaJUTyprHYECKUX (pacmuiaB, pacTBOp) U TBEPBIX (KPUCTAININYECKUX,
mporeccax aMmop(HBIX) cpenax.

['oMoreHHbI€ U TeTepOreHHbIE IPOIECCHI
3apoKACHHS KpUCTAILTOB. Kpucramioxumudeckue
THUIIBI 3aPOJIBIIIEBHIX IEHTPOB KPUCTAIIN3AIUN
[IPU T€TEPOTEHHOM 3apokieHnn. DaKkTopHl,
BIIUSIIOLIME Ha CAMOTIPOU3BOJILHOE 3apOKICHUE
KPUCTAJIJIOB U crielupuiecKre 0COOEHHOCTH
LHEHTPOB KPUCTAIUIN3AIUU [IPU T€TEPOT€HHOM
3apOKIC€HUH KPUCTAILJIOB.

T.3.7 OCHOBHBIE TEOPUU POCTA OCHOBHBIE TEOPUU POCTA KPUCTAIIIOB:
KPHUCTAJJIOB B TPOIIECCE TepMoaMHaMu4eckas, 1uddy3noHHas,
re0JIOTMYECKOro 1 abcopOLrOHHAas, MOJEKYISIPHO-KUHETHYECKasl,
TEXHUYECKOTO nuciokanuonHas. OcoOCHHOCTH UX peaTn3aliy B
MHUHEpaI000pa3oBaHus MPUPOIHBIX U TEXHUYECKHUX ycTI0BHIX. CIOCOOBI

YIPaBJICHUS] KHHETHUKON KPUCTAILTU3AIIMHN 1
KauyeCTBOM 00pa3yIOUINXCs METAIIIOB U
MHUHEpAJOB.

P4 T'eonocuueckue npoyeccol

T.4.1 OCHOBHBIE T€0JIOTUYECKUE ['eonornyeckoe cTpoeHre 3€MHOTO IIapa.

mporiecchl 00pa3oBaHM
MECTOPOKICHHM MOJIE3HBIX
HCKOMIAEMBIX

DHoozenHble npoyeccyl MUHepanroobpa308aHus:

- MarMaTu4eckue (MHTpy3uBHBIE U 3((y3UBHBIE),
KpaTKasi XapaKTepUCTHKA MarMaTHYECKUX TTOPOJ] A
MECTOPOKJICHUN TOJIE3HBIX UCKOMAEMBbIX, B TOM
YHCIIE JKENE30PYIHBIX B BYJIKAHHYECKHX TPyOKax
B3pbIiBa B Boctounoit Cubupu;

- IErMAaTUTOBLIC, KpaTKaA XapaKTCPHUCTHUKA
ITOJIE3HBIX UCKOIIAaCMbIX,




Kon

TCMBI

Tema
MUACIUILIUHEI

Conepxanne

- KOHTAKTOBO-METaCOMATUYECKHE (CKAPHOBBIC)
JKene30pyaHble MecToposxieHust Anrae-CassHCKOU
ropHOM 00JacTH;

- TUAPOTEPMATIbHBIE MECTOPOK/ICHHUS IBETHBIX U
JETUPYIOLIUX PYI.

DK302ennbvle npoyeccsl.

- (huzHUecKoe, XUMHUECKOE U OMOJIOTHYECKOE
BBIBETPUBaHUE (3KEJIC3HBIC MUISAIBI OYpPhIX
JKEIIE3HSKOB M MAPTUTOBBIX PYI B 30HE OKHCIICHHS
CyNb(PUIHBIX MECTOPOKICHHM );

- 0CaJI0YHBIC: PACCHIITHBIC (THTAHOMArHETUTOBBIC
POCCHINTA Ha MOPCKOM IIIeIb()e, KBapIEeBbIC TIECKU
U 1p.), XeMOT'€HHBIC (MOPCKHE
JKEJIe30-MapraHIeBbIe KOHKPEIIUHU, H3BECTHSIKH,
OTHEYIIOPHBIE TJIMHBI U JIP.), ONOXUMHUYECKHUE
(OosoTHBIE YKENe3HbIE PY/Ibl, TOPMSIHUKH U IP.).

Memamopoeenuvie npoyeccol:

PernonanbHbBIi, KOHTAKTOBBIA M TUHAMUYECKHH
Meramopdusm. Ctaguu metamopdusma.
MeTtaMop@oreHHbIe MECTOPOKACHUS HKEJIE3UCTHIX
KBapLMTOB, KAMEHHBIX yIJIed, KBaplIMTa,
OTHEYIOPHBIX aHIATy3UTOBBIX U KHAHUTOBBIX
CJIQHLIEB U Jp.

T.4.2

TexHu4eckue npouecchl
MHUHEpaIo00pa3oBaHMs MIPU
arjioMepanuu B
IIPOU3BOJCTBE YyI'yHa U
CTaJIM U B OTHEYIIOPHOU

byTepoBke

HpoOGnenue u o0oraiieHue mojae3HbIX
uckonaembix. [ToHSATHE O KOHIIEHTpATe U OTXO/AaX
(xBOCTax) oOoTramieHus.

Arnomepanust 1 OKOMKOBaHUE. MUHEpamoTrust
JKEJIE30PYIHBIX arJIoMepaTOB M OKaTHIIIEH.

Musnepanoobpa3zoBaHue B JOMEHHBIX IPOLIECCAX.
MuHepanorusi JTOMEHHBIX [IUTAKOB, TapHUCAXa Ha
(byTepoBKe 1 MUHEPAIBbHBIX OTI0XKEHUH
(uMHKHTA) B TPYyOOIIPOBOIAX.

MI/IHepaHOO6pa30BaHI/IC IIpH CTAJICTUIABUIIBHBIX
nmponeccax. ACCI/IMI/IHHI_II/ISI HN3BCCTH. MI/IHepaJ'IOFI/I}I
CTAJICIIJIABUJIBHBIX IIIJIAKOB.

Musnepanoobpa3zoBaHue B OTHEYTIOPHBIX U3IENIUSAX
B MeTaJTypruu. MuHepaaorusi KBapIUTOBBIX
(IMHACOBBIX ), IIAMOTHBIX, IEPUKIIA30BBIX,
HIMUHENTb-(POPCTEPUTOBBIX, CMOJIO-A0JIOMUTOBBIX,
MYJUIUTOBBIX U IPOYMX OTHEYIOPOB.

Musnepanoobpa3zoBaHue B IPOU3BOJCTBE U
UCNOJb30BaHuU (pirocoB. MuHepanorus




Kon Tema

Coneprkanue
—— NUCHUIIINHEI aep

MHUHEPAJIbHBIX (IIFOCOB.

MuHepanorus MeTajulypruu4ecKux IIaMoB U
IIBUIH.

DKoJjoruveckas MUHEpaJIOTHsl B pEIICHUN
po0JIeM KOMIUIEKCHOW MaJIo- HITH O€30TXO0THOM
nepepaboTKU MUHEPAIILHOTO ChIPbS.

T.4.3 OCHOBHBIE METO/IbI Kpucrannomopdonornueckuii u
KPUCTANIO-MUHEPAIIOTUYECK | TOHHOMETPUICCKUN aHAJIH3.
UX U TIeTpOrpaduIecKux

HCCIIe[OBAHMIA I'panynomerpuyeckuii aHamus.

XuMHU4eCKUH (TIOJTHBIH, JIOKAIbHBIH,
CIIEKTPAJIbHBIN, PEHTI€HOCIIEKTPAJIbHBIN,
HHEProUCIEPCUOHHBIN) aHAIH3.

JuddepeHnmanbHO-TEPMUUECKUI aHAIN3.

Pentrenosckuii ananm3. KoamuecTBeHHBIN 1
KaueCTBEHHBIN (pa30BbIC aHAIHU3HI.
KommuecTBeHHBIN 1 KaUE€CTBEHHBINM XUMHUYECKHE
PEHTTEeHOCIIEKTPaIbHbIC aHAM3bI. JIOKaIbHBIN
PEHTTEHOCTIEKTPAJIbHBIA aHAIN3.

[Terporpaduyecknii aHATN3 TOPHBIX TIOPOJI,
METaJUTyprHUECKHUX LIJIaKOB U OTHEYIIOPOB.
MUKpOCKOIINYECKOE UCCIIE0OBAHNE MUHEPAIIOB B
IIPOXOJSAIIEM CBETE.

Muneparpaduyeckuii aHamu3 pyJ, arioMepaTos,
METAJUIOB U CIUIaBOB. MUKPOCKOIIMUYECKOE
UCCIIIOBaHNE MUHEPAJIOB B OTPA)KEHHOM CBETE.

3J'I€KTpOHHI>I€ MHUKPOCKOIMMYCCKUC UCCIICAOBAHHUA
(MCTOI[OM PCIIUK, CKAHUPOBAHUA U
HpOCBe‘H/IBaHI/I}I).

dotorpadudeckue METOIbI HAyYHBIX
UCCIIeIOBaHMM (MaKkpo- U
MHUKpo(poTOrpagupoBaHue).

KomnrerotepHast rpaduueckas u cTaTucTudeckas
00paboTKa JAHHBIX MUHEPAJIOTMYECKUX U
KPUCTAJUIOXUMUYECKUX UCCIIEIOBAHUM.

Hpumepua}l memamuka camocmosmesibHou paﬁombl

CaMocTrosTenbHas pa60Ta 3aKJII0YacTCs B U3YYCHUU pCKOMCHIlyeMOﬁ JIMTCPATYPHI 110
TEMATUKE MMPAKTUICCKUX 3aHSATHH U B BBIIIOJTHCHUH JOMAaIIHHUX pa60T o JUCHHUIIINHE.



IlpumepHnplit nepeuens mem 0oMauwiHux paoom:

1. [Tepeuyens Tem nomarrHei paboThl Nel: «OCHOBBI KprCTAIIIOTpapHm»:

Hcropus pa3BUTHS MUHEPATIOTUH U METAJUTYPTUU

[lpeamer u 3amaum KpUcTaLiorpaduu, KpUCTAUIOXMMHUU M MUHEPAIOTHU.
3HayeHHWEe 3TUX HAyK MJIs HCCIECJOBAHWS MHHEPAJOB, PYyH, TOPHBIX IOPO],
arJaoMeparoB, IIUIAKOB M METAJIJIOB.

Kparkas ucropusi pa3Butusi oOmIe M TEXHUYECKOH KpucTaimorpaduu u
MHUHEPaJIOTUH.

ArperatHple COCTOSIHHMA BemiecTBa. KpHcTamul M KpUCTAUIMYECKOE COCTOSHUE
MHHEPAIOB M METAIJIOB.

OOmue cBONCTBA KPUCTAJIOB: OJHOPOIHOCTD, JUCKPETHOCTh, AaHU30TPOITHOCTD,
CUMMETPUYHOCTh, CIIOCOOHOCTP K CaMOOTrpaHeHHI0. PacmpocTpaHeHHOCTH
MHHEPAIBHBIX KPHUCTAIUIOB B IIPUPOJE, TEXHUKE U OBITY.

2. Ilepeuens Tem qomarineit padbotbl No2: «OCHOBBI KPUCTATNIOXUMUN.

IIpocTpaHcTBeHHAsT KpPUCTAIMYECKAsl PELIeTKa U €€ 3JIEMEHTBI: Y3JIbl, PSAbL,
IJIOCKUE CETKH U DJIEMEHTapHbIC STYEHKH.

Tunel Kpuctaimueckux pemerok bpass. TpaHCIALMOHHAs CUMMETpPHS
KPUCTAJUIMYECKUX CTPYKTYP.

[Momumopdusm. [Tomurunuzm. Mzomopduzm. M3omumopdusm.

Tunbel XuUMHUYECKHX CBsizeM B Kpucrtawiax. KoopauHanuoHHBIE YHCIIA.
Kpucramnuueckue  pacTBOpbl  3aMELICHUS, BHEAPEHHS U BBIYUTAHUS.
MopdoTtponusi.

ATOMHBIC pa3pylIeHUs] CTPYKTYypbl KpuctaiwioB. Knaccudpukamus nedekron
CTpyKTyphbl. Toueunsle nedexTsl. J(ucaokanuu KpaeBble U BUHTOBBIE.
[InotHOCTM nUCNOKauui, MetoAsl ux HaOmoaeHus. CTPyKTypsl pacmajaa
M30MOP(HBIX KPUCTAIIIMYECKUX PACTBOPOB.

3. Ilepeuens Tem gomariHeit padoThl Ne3: «OCHOBBI MUHEPAJIOTUI

[TonsiTHe 0 MUHEpasie U MUHEpaJoTHH. Posib MUHEpasa Ha ciyk0e IUBUIN3ALUN
MuHepansl ¥ MUHEPAJIbHOE CHIPhE B YEPHOW METAIUTYPIHH

OOmasi, TreHeTHYeCKas, peruoHajgbHas, KOCMUYECKas, TEXHUYEeCKas |
TEXHOJIOTHYECKAsi MUHEPAJIOTHS.

MunepanbHOE ChIpbE AJI YEPHOU METAJLUTypIHH: JKEIE30PyIHOE: ChIPOe
(MapTeHOBCKHE, JOMEHHBbIE, arJJOMEpalluOHHBIE PY/IbI).

CunTe3npoBaHHOE (arjioMepart, OKaThIIIU, (heppOCIIaBbl) MUHEPATIEHOE CHIPHE
JUISl YEPHOM METAJITypruu.

Pynel mapranua, xpoma, ko6asabTa, BoJbppama U Ap. py/sl, KaKk JIETHpYoLIee
MUHEPAIBHOE ChIPHE AJI Y4EPHOU METaJLTypIrHH.

MuHepanbHO-chIpbeBas 6a3a o (PIIOCYIOMIMM U OTHEYTIOPHBIM MUHEpajam,
MPUMEHSIEMbIM B UEPHON METAJTypruu: (KaJbIUT (M3BECTHSK), U3BECTb,
JIOJIOMUT, KBapl1l, (DJIFOOPUT U JIp. ;MarHe3uT (MepuKias), J0JI0MHT, IINUHENb,
XPOMHUT, OOKCUT (KOPYH/), KAOTUHUT (MYJUTUT), KBapI (TPUIUMHUT, KPUCTOOATIUT)
u 1p.)),

OcHoBHbIE CBEIEHUS 0 PU3NKO-XUMHUYECKUX CBOMCTBAX IIAKOOOPA3YIOLINX
MUHepaJsioB (OMUBUHBI ((popcTepuT, pasiauT, KanbLUOOIUBHH), MEIUIUTHI
(reNeHnuT, OKepMaHUT), MUPOKCEHBI (UOTIC, TeAeHOepruT) U ap.).
PU3NKO-XUMHUUYECKNE CBOMCTBA MUHEPAJIOB - HOCUTEJEN BPEIHBIX
TEXHOJIOTUYECKUX MpUMeceil: cepbl, hocdopa, IMHKA U Ap. (CYIbPUIBL: TUPHUT,
ApPCEHONMPUT, TUPPOTHH, chaiepuT u Jp.; hocdaThl: anaTUT, CUITUKOKAPHATUT U
ap.) X BnusiHuE Ha KaueCTBO METAJNTypPru4eCKOl IPOAYKIIUH.

4. Ilepevens TeM nomartHen padoTsl Nod: «I'eonmorndeckue mporecch

OCHOBHBIE 3HJIOTEHHBIE MTPOLIECCHI MUHEPATI000pa30BaHuUs
DK30reHHbIE MTPOIECChl MUHEPAT000pa30BaHus



e TexHuYeckue MPOILECCHl MUHEPATIO00PA30BaHUS MIPH arJIOMEpaIun

e MuHepaiooOpa3oBaHHE B JOMCHHBIX TpoIIeccax

e MuHepasiorusi JOMEHHBIX IIUTAKOB, TapHUCAXa Ha (hyTEpOBKE U MHHEPATHHBIX
OTJIOXKEHUH B TPyOOTpOBOIaX

IlepeyeHb npakTHYECKUX PadoT
1. OnpeneneHre CAMMETPUN HA MOJIENSIX UACATbHBIX KPUCTAIUIOB 2 yaca
2. OnpezneneHre BHEIIHUX TPAHHBIX, peOCPHBIX M BEPIIUHHBIX (OPM B KpUCTAILIAX.
YcTaHOBKAa KPUCTAIOB W OMPENEICHHE KPHUCTALIOTPAPUUECKHX CHMBOJIOB T'PAaHHBIX,
peOEPHBIX M BEPIIMHHBIX (popMm

2 Jaca
3.
4. N3yyenue cucTeMaTuuecKon KOJIEKIIMY MUHEPAIOB. POPMBI IPUPOIHBIX BBIACICHUN
MHUHEPAJIOB 2 yaca
o. JlnarsocTuueckue CBOMCTBA MUHEPAJIOB 3 yaca.
6. N3yuenue, onucanue (GU3NYECKUX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTEH

CpacTaHus, ONpeIeIeHUe MUHEPAJIOB, CIIOCOOOB UX MCIIOJIb30BAHMS B YUEPHOW METAJUTYPIHH U
HapOJIHOM XO03sHCTBE 2 yaca



[Tpunoxenue 2

7 OIIeHO‘lHI)Ie cpeacrea AJisi MIpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI arTrecrTalum:

CTpyKTYypHBIH 37IEMEHT
KOMITETCHIIUHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

IIK-2 - ¢cioco0HOCTHIO BHIOMPATH METO/AbI HCCJIeI0BAHUS, JIAHHPOBATH H MPOBOAUTH HE00X0IMMbIe IKCIIEPUMEHTbI, HHTEPNPETHPOBATH
pe3yJbTaThl U 1eJaTh BHIBO/IbI

3HaTe

OCHOBHBIC ONPECICHHS U TOHATHS IPEIMETOB
KpucTaJIorpadus, MUHEpaJIorus u
nerporpadus; cneuuuKy U IPUHIHIIBI
HAy4HOTI'O 3HaHUS, TJIaBHbIE 3TaIlbl Pa3BUTHUS
HayK,

- QJIEMEHTHI U TapaMeTPpbl IPOCTPAHCTBEHHON
pEILETKY;

- OCHOBHBIC CBOMCTBA KPpUCTATIIMICCKOI'O
BCIICCTBA, KHaCCH(bHKaHHm KpHUCTAJIJIOB U
MPpOCTBIC q)OpMBI MHOT'OT'PAHHUKOB;

- OCHOBHBIE 3aKOHBI KpucTajiorpaduu;

- YCTAaHOBKY ¥ CUMBOJIMKY KPHUCTAJLIOB;

- CTPYKTYpPY KPUCTAILIIOB;

- TNarHOCTHYECKUE PU3HAKH MUHEPAJIOB;

- KJTaccu(pUKAIIIMIO0 MUHEPAJIOB, OOIIYIO
XapaKTEPUCTUKY KJIACCOB, OCHOBHBIE
HaIpaBJICHUA ITPAKTHUYCCKOI'0 MCITI0JIb30BaHU A

IIpumepHBIii IepeYeHb BONPOCOB K 3a4eTy

[TonsTHE O KpHCTasIe U KPUCTAJUIMYECKUX BEILIECTBAX.

OcHOBHBIE CBOWCTBA KPUCTAJIIIOB.

CumMMeTpus KpUCTaUIOB, BUABI CAMMETPUU, CHHTOHUH, KATETOPUH.

[IpocTpaHcTBEHHAss KpUCTAJUIMYECKAs PEIIETKA, €€ DJJIEMEHTHl U

napaMeTpsbl.

5. IloHsTHE O MPOCTHIX M KOMOMHALMOHHBIX (OpMax, MPUHLHUIBI UX
Ha3BaHMUsI.

6. YcranoBka kpucramios. [IpaBuia BeiOopa oceil 1 eAMHUYHOM IpaHH.
WHnekcsl 1 cUMBOJIBI TpaHel U POCTHIX GOPM.

7. 3aKOH palMOHAIBLHOCTH OTHOILEHHUH MapaMeTpoB - 3aKoH ["aron

8. IlpaBuia ycTaHOBKM KyOUYECKHX M T€TParoHaJbHBIX KPUCTAJIIOB.

9. IlpaBuia ycTaHOBKH TPUTOHAIBHBIX M T€KCATOHAIBHBIX KPHCTAILIOB.

10.ITpaBuna ycTaHOBKHM KPUCTAJUIOB HU3ILEH KaTErOPHH.

11.3ak0H MOCTOSTHCTBA TPAHHBIX YTJIOB.

12.0cHoBHBIE 33J]aUl KPUCTAIOXUMHUHU. THUIBI TUIOTHEHIINX [IAPOBBIX
YIaKOBOK.

13.0cHOBHBIE THUIIBI KPUCTALIMYECKUX PEIIETOK U THUIBl PEIIETOK
BPABD.

14. Tunpl KpUCTAIUTMYECKUX CTPYKTYP HOHHBIX KPUCTAJIIOB.

15.Tumpl KpUCTAIITUYECKUX CTPYKTYP METAJIUTMUECKUX KPUCTAILIOB.

16.Tunbl KpUCTAUIMYECKUX CTPYKTYp AaTOMHBIX M MOJIEKYJISPHBIX

el N =




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

MHHEPAJIOB;

- OCHOBHBIC OHAOI'CHHBIC U DK30I'CHHbIC
IPOLIECCH MUHEPaI000pa30BaHusI.

KpPHUCTAJIOB.

17 13omopdusm, tumsl u3omMoppu3Ma IO CTENEHH COBEPIICHCTBA W
XapakTepy 3aMeIIeHusl.

18.ITonmuMopdhr3M U OTUTUITH3M.

19.ITonatne o wMuHepasne, pyae u nopone. IIpomblnuenHas
Kjaccudukanms.

20.Kpucramioxummudeckas KIacCH(PUKAIUsI MUHEPATIOB.

21.0ntuueckue (LBET, IBET YepThl, OJIECK, MPO3PauyHOCTh) CBOWMCTBA
MHUHEepaa.

22 .MexaHnuveckue  (TBEpIOCTb, CIIAWHOCTb, HW3JIOM)  CBOWCTBa
MHHEPAJIOB.

23.Mopdonorust munepanoB. [IoHsITHE O CTPYKTYpe U TEKCTYype.

24.Tlonsastue 00 orpaHke, rabutyce W OOJMKE MHUHEPAJIOB.
Krnaccudukanus MuHepanoB o o0JIHKY U CTEIEHH uauoMopdu3zma.

25.Knaccudukanust CTpykTyp 1O OTHOCHUTEIBHOMY U a0OCOIOTHOMY
pa3Mepy MUHEpaIbHBIX HHIUBU/IOB.

26.0co0bie  (OpMBI MHHEPATBHBIX arperatoB Jpy3bl, CQEpOIHUTEHI,
HaTeuHble (POPMBL.

27.1lonpoOHass XapaKTepUCTHKa remMatuTa W KopyHzaa. CBemeHus o
MarHeTuTe.

28.ITonpoOHast XapakTepUCTHKa MarHeTuTa W Xxpomuta. CBeneHHS O
IIMTUHETN U BIOCTHTE.

29.XapakTeprcTiKa KapOOHATHBIX MHHEPAJIOB: KAJBIIUT, OJIOMHUT,
MarHe3uT, CHACPUT, MalaxuT, a3ypuT. WX poiabp B dYepHOU
METaJUTYPTHH.

30.Xapakrepuctuka Cyib(UIOB: XaIbKOMUPUT, MUPPOTUH, TAJICHUT,
chaneput, MonIMOAEHUT, apceHonuput. Mx poap B dYepHON
METaJLTypPTrHH.

31.XapakTepucTka MHHEpAJIOB W3 Kjacca cynb(aroB: GapuT, THIIC,
AQHTHUJIPHT.




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

32.XapakTepuCcTUKa CHJIMKATHBIX MHHEPAIIOB W3 TPYIIBl MOJEBBIX
IIMATOB.

33.XapakTepucTUKa MHHEPAJOB W3 TPYIIbl OJMBHHOB: ((asuur,
(dhopcTeput, MOHTHYEILITUT).

34.XapakTepuCTUKa CUIMKATHBIX MHUHEPAJIOB U3 TPYIIIBl MUPOKCEHOB:
(mmoricu, aBrUT, reJICHOCPTHUT).

35.XapakTepucTika MHUHEPAJIOB Tpynmbl aM(puOO0JIOB: (aKTHHOIHUT H
poroBasi 0OMaHKa).

36.00mue mpencraBieHUs 00  SHIOTCHHBIX, OK30TCHHBIX W
MeTaMOp(OreHHBIX MpoIleccax MUHEPaI000pa30BaHusl.

37.Marmaruueckue mpomecchl  (3(dy3uBHBIE W  MHTPY3UBHEIE).
Krnaccudukanus marMaTudeckux MOpoJI: KUCHbIe (TPaHUT), CpEAHHE
(cueHuT, TUOPHT), OCHOBHBIE (rabOpo, 0a3aybT), YIBTPOOCHOBHBIE
(myHuUT, KUMOEPIIUT), 1IENI0YHbIE (He(hEeTMHOBBIN CUEHHUT).

38.IlermatuTOBBIE, KOHTAKTOBO-METACOMATHYECKHE (CKAPHOBBIE) W
THJIpOTepMalIbHbIE HPOLIECCHI. MecTopoXxaeHHs HOJIEBBIX
MCKOTIAEMBIX, CBS3aHHBIE C STUMH MPOIECCAMHU.

39.0K30reHHbBIe TPOLIECCHl: BBIBETPHUBAHME U  0OCAJKOOOpa30BaHUE
(puznueckoe, XuMHUYeckoe M OMOXUMHUYECKOE). MecTopoKIeHUs
HOJIE3HBIX UCKOMAEMBIX.

40.MeTtamoppuYeCcKre TPOIECCHl: KOHTAKTOBBIM W PErHOHAIBHBII
MeTaMopu3M. MecTOpOXKI€HUS MOJIE3HBIX HCKOIaeMBbIX.

41.TexHu4yeckue MpoIecchl MUHEPAI0O00pa30BaHUsI.

42 Ilonsitne 06 arjomeparuu. IIporeccsl JUCCOIMIIMKM MUHEpPAIOB U
METaCOMAaTUYECKOTO 3aMeIlleHusI.

43.I1pouecchl KPUCTAILTU3AUH [TPH arJIOMEpaLnu.

44 XapakTepucTHKa TJAaBHBIX U XapaKTEPHBIX arjoMeparuOHHBIX
MUHEPAJIOB.

45.I1apareHe3uc MUHEPasoB.

46.0OCcHOBHBIE CBEJICHHSI O KPUCTAJUIN3ALIMHU BEIIECTBA.




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

KOMIICTEHIIAH
47 KuHEeTn4eCcKue TUIIbI KPUCTAIIN3ALINN.
48.3apokaeHne KpUCTaIoB.
49.0cHOBHBIE TCOPHH POCTA KPUCTAILIIOB.
50.Kpucraorpaduss ¥ MUHEPAIOTHsS METAUTYPrHYECKUX HIIAKOB H
IILIAMOB.
VMeTs: KOPPEKTHO BBIPAXKaTh M apI'yMEHTUPOBAHO IpuMepHbIii NepeYeHn NPAKTHYECKHX PpadoT
000CHOBBIBATH MOJIOKEHHUS IPEAMETHOM oOnactu | Onpese/ieHrue CAMMETPUH HA MOJIETISX MEATbHBIX KPUCTAILIOB
3HaHMsA, TUaTHOCTUPOBATh 3P(PEKTUBHOCTE OnpezenieHre BHEIIHMX TPAHHBIX, PEOEPHBIX W BEPIIMHHBIX (OPM B
METOJIOB MCCIIENOBAHUS;, TIPUMEHSATh HOBBIE KpHUCTAILIAXx. VcraHoBka KPHCTAILIOB u onpejieseHre
3HaHUSA B HAYYHO-TIPAKTUYECKON JEATENBHOCTH. | KPUCTALIOrPa(QUUECKHX CHMBOJIOB TPAHHBIX, PEOEPHBIX U BEPUIMHHBIX
dbopm
- OTPEACIATD SJTEMCHTBI CHMMCTPUN U IPOCTBIC | J3yyenre  CHCTEMATMYECKOM — KOJUIEKIMH — MUHEPAIOB.  DOpMEI
(OpMBI MHOTOTPAHHUKOB ¥ UX KOMOMHAIHH, MPHPOJTHBIX BHLICCHHI MITHEPATIOB
CHMBOITbI TPAHEH U KIacCHPUIMPOBATH JInarHoCTHYECKUE CBOMCTBA MHHEPAJIOB
KpHUCTAILIBL, N3yuenue, onucaHue (pU3NYECKHX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX
- ONHCHIBATS CTPYKTYPHI KPHCTATIOB: 0COOEHHOCTEH CpACTAHHs, ONPECICHHE MHHEPAIOB, SHOCO6OB HX
VICTIOJBb30BAHMs B YEPHON METALTYPIHU U HAPOJIHOM XO35HCTBE
- OTIpeIeNIATh (PU3HIECKUE CBONCTBA U
MOP(]OJIOrHI0 MUHEPAJIOB.
Bnaners HaBBIKAMU U METOJMKAMH OLEHKH U [Tepeuens TeM joMariHel paboThl  «I €0IOTHYECKHE TIPOIIECCH»

WHCTPYMEHTAMU IPOBEJICHUS UCCIIEIOBAaHUM;
HAaBbIKAMH JMATHOCTUKH KPUCTAJIJIOB,
MUHEpPAJIOB.

OCHOBHBIE 3HJIOTEHHbIE MTPOLIECCHl MUHEPATI000pa30BaHus
DK30reHHbIE TPOIIECCHl MUHEPAIO00pa30BaHUS
TexHuueckue nporecchl MUHEpanooOpa3oBaHUs NP arjoMeparuu

Musnepanoobpa3oBaHHe B JOMEHHBIX ITPOIIECCax




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

Munepaiorusi JOMEHHBIX IIUTAKOB, TapHUCAXXa Ha (pyTepoBKe U
MUHEPAIbHBIX OTJIOKEHUH B TpyOOIIpOBOAAaX




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

IIpumepHasi CTPYKTYpa M coiepikaHue MYHKTA:
IIpouenypa oOLEHHMBAaHMA 3HAaHUM, YMEHUH, HaBBIKOB 10 jaucuuiuimHe «Teopus
KpUcTaorpadum» BKIOYAET YUET YCIEIIHOCTH 10 BUAAM OLIEHOYHBIX CPEJCTB.

HIkana oueHMBaHUs JOMAIIHUX PadoT

OnenuBanue AoMaIHUX paboT no aucuuruinee «Teopus kpucTamuiorpagpumny IpoOBOIUTCS
[0 IPUHIUITY «3a4TE€HOY / «HE 3aYTECHOM.

«3auTeHO» BBICTABIIAETCS B CIIyyae, €ClIi JJOMAIIHssA paboTa oQopmiieHa B COOTBETCTBHE C
TpeOOBaHUSAMHU METOAMYECKHX yKa3aHWH, TeMa JI0CTaTOYHO MpopaboTaHa, MaTepuas XOpOILIOo
CTPYKTYpUPOBaH, KOJIMYECTBO HCIIOJIIB3YEMOW JTEepaTypbl He MeHee 5. B ciydae, ecinum
KaKoi-1m00 U3 KpUTEpUEB HE BBIIIOJIHEH, JOMAIHASA paboTa BO3BpalllaeTcs Ha 10paboTKy.

[Ipouienypa oleHUBaHUS 3HAHWM, YMEHWW, HABBHIKOB M0 AUCHUIUIMHE «OCHOBBI
MUHEPAJIOTUU» BKIIIOUAET yUYeT YCHEIIHOCTH 10 BHAaM OILICHOYHBIX cpeacTB (11.6.).
[IpakTHyeckue 3aHATHS CYMTAIOTCS YCIIEUIHO BBIITOJHEHHBIMU B CIIy4ae NPEAOCTABICHHUS B
KOHIIE 3aHATHUS OTYETA, BKIIFOYAOIIET0 TEMY, COOTBETCTBYIOLIME PUCYHKHU U MOJAIKCH.
Tembl momMamHUX paboOT pacHpeessoTCs Ha IEPBOM  MPAKTUYECKOM 3aHSTHH, TOTOBBIC
paboThI MPEIOCTABIISAIOTCA B COOTBETCTBYIOIINE CPOKH.
JlonyCk K 3a4eTy ¢ OEHKOM BBICTABIISIETCS MIPU:
- 3a4TCHHOM KOHTPOJIBHOU padoTe;
- IPEJIOCTABJICHHBIX OTUYETAX IO MPAKTUYECKUM padOTaM.

IIkana oueHMBaHUS NPAKTHYECKUX PadoOT

HpaKTI/I‘-IGCKI/Ie 3aHATUSA CHUTAIOTCA YCIICIIHO BBIMTOJIHECHHBIMU B ClIydac NMPCIOCTABIICHUSA B
KOHIIC 3aHATUA 0TYCTA, BKIIFOYAOMIETO TEMY, COOTBCTCTBYIOIIUC PUCYHKH U ITOAIUCH.

[TpomesxyTouHas arrectanus no aucuuminHe «Teopus kpucramiorpaduu» BKIOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS 00yUaIOUIMMUCS 3HAHU, U
NPaKTUYECKHE 3aJ1aHus, BBIBISIOMINE CTENEHb C(HOPMUPOBAHHOCTH YMEHUI U BIaJICHUH,
IpoBOJUTCA B (hopMe 3aueTa.

Jlns nonmyyeHus 3aueTa o IUCHUIUIMHE 00yJaronuiicst 00s3aH MOArOTOBUTCS 110 BOIIPOCAM.

IIpumepHBbIii NepedYeHb BONPOCOB K 3a4€Ty
[TonsiTHe 0 KpHUCTaIIE M KPUCTAUINYECKUX BELIECTBAX.
OCHOBHBIE CBOWCTBA KPUCTAJLIOB.
CuMMeTpHs KpUCTAJUIOB, BUABI CAMMETPUH, CHHTOHUH, KATETOPHUH.
IIpocTpaHCcTBEHHAs! KPUCTAIUINYECKAS PELIETKA, €€ DIEMEHTBI U TapaMeTPBI.
[ToHsiTHE O MPOCTHIX U KOMOMHAIIMOHHBIX (hOpMax, MPUHIIUIIBI UX HA3BAHUSL.
VYcranoBka kpuctayios. [IpaBuia BeiOopa oceil U eNMHUYHON rpaHu. VHAEKCH U CHMBOJIBI
rpaHeil U MpOCTHIX GOPM.
7. 3aKOH parMOHAIILHOCTH OTHOIIEHUH TTapaMeTPOB - 3aK0H [ aron
8. IlpaBmiia ycTaHOBKM KyOUYECKHUX U TETPArOHaJbHBIX KPUCTAJIIOB.
9. IlpaBmia yCTaHOBKH TPUTOHAJIBHBIX U T€KCArOHAIBHBIX KPUCTAIUIOB.
10.ITpaBuna ycTaHOBKH KPUCTAJUIOB HU3ILEH KaTETOPHH.
11.3ak0H MOCTOSHCTBA TPAHHBIX YTJIOB.
12.0cHoBHBIE 337]a4U KPUCTAIUIOXUMHUH. TUIIBI TNIOTHEHIINX IAPOBHIX YIAKOBOK.

ook owdE



13.0cHOBHBIE THIBI KPUCTAIUTMYECKUX PELIETOK U TUIHI pemieTok BPABD.

14.Tumbl KpUCTANTUYECKUX CTPYKTYpP MOHHBIX KPUCTAIIJIOB.

15.Tumnpl KpUCTANINYECKUX CTPYKTYP METAIIMUYECKUX KPUCTAILIOB.

16.Turmbl KpUCTANIUYECKUX CTPYKTYP @TOMHBIX U MOJIEKYJISIPHBIX KPUCTAJIJIOB.

17.M3omopdu3m, TUIBI 130MOp(HU3Ma 1O CTETICHH COBEPIICHCTBA U XapaKTePy 3aMEIlCHHS.

18.ITonmumophU3M U OTUTUITH3M.

19.1Tonsatue o munepane, pyae u nopoze. Ilpomeliennas KiaccupuKarms.

20.Kpucramioxumuueckas KiacCupuKalus MUHEPAJIOB.

21.0Ontrueckue (IBET, IBET YEPTHI, OJIECK, MPO3PAYHOCTH) CBOMCTBA MUHEpAJIA.

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

23.Mopdomnorust MuHepainoB. [IoHATHE O CTPYKTYpe U TEKCTYype.

24.TTonsTre 00 orpanke, rabuTyce U oorKe MuHepanoB. Kiaccudukarus MUHEPATIOB 1O 00JIUKY
U CTETeHU uanoMopdusma.

25.Knaccudukanusi CTpyKTYyp MO OTHOCHUTEIHHOMY M a0COJIIOTHOMY pa3Mepy MHHEPaIbHBIX
WH/INBUJIOB.

26.0co6bie (hopMbI MHHEPAIBHBIX arperaToB JApy3bl, cHepoauThl, HATEUHbIE (HOPMBI.

27.1TonpoOHast XapaKTEepUCTHKA reMaTuTa U KopyHaa. CBeIeHHsI O MarHETUTE.

28.IToapoOHast xapakTepuCTUKa MarHeTuTa U XxpoMuTa. CBEICHUS O IIMUHEIH U BIOCTUTE.

29.XapakTeprcTuka KapOOHATHBIX MUHEPAIOB: KAJIBITUT, I0JIOMUT, MarHE3UT, CHJIEPUT, MAJIAXHUT,
a3ypurt. MIX posib B 4€pHOU METaJUTypruu.

30.XapakTepuctuka Cyib()HUIOB: XaJIbKOIUPUT, THUPPOTHH, TAJIECHUT, c(haiepuT, MOITHOICHUT,
apceHonupurt. VX posb B UepHON MeTaJLTypruu.

31.XapakTepucTrKa MUHEPAJIOB U3 KJIacca Cyab(haToB: OAPUT, TUIIC, AHTHIPHUT.

32.XapaKTepucTHKa CHIIMKATHBIX MUHEPAJIOB U3 TPYIIIHI MOJEBBIX IITATOB.

33.XapakTepucTiKa MUHEPAJIOB U3 TPYIIBI OJMBUHOB: ((asuiuT, POpCTEpUT, MOHTHUEILIIHT).

34.XapakTepuCTUKa CHUJIMKATHBIX MHHEpPAJOB U3 TPYIIbl MHPOKCEHOB: (JIMOICUA, aBIHT,
reIcHOepruT).

35.XapakTepucTiKa MUHEPAJIOB IpyMbl aM(puO0IIOB: (AKTHHOIUT U POroBasi OOMaHKa).

36.00mme mpenacraBieHuss 00 OSHIOTCHHBIX, DK30TE€HHBIX W METaMOpP(OTEeHHBIX IpoIeccax
MHUHEpaIo00pa3oBaHuUs.

37.Marmatudeckue mnporecchl (3¢ dy3uBHBIC U HHTPY3UBHEIC). Kitaccupukanus MarMaTHaecKux
nopoj: Kuciele (TpaHHT), cpeAHue (CHUEHHUT, AMOPHUT), OCHOBHBIE (rabOpo, 06a3aibT),
YIBTPOOCHOBHBIE (YHUT, KUMOEPIIUT), IIeJIOUHbIE (HEPEINHOBBIM CUEHUT).

38.IlermaTuToBBIE, KOHTAaKTOBO-METACOMAaTHUYECKHE (CKApHOBbIE) W  T'HJIPOTEpMalIbHBIE
nporiecchl. MeCTOPOKICHHUS TIOIEBBIX UCKOMIAEMBIX, CBI3aHHBIE C STUMH IIPOIIECCAMH.

39.0K30reHHbIe MPOLIECCHl: BHIBETPUBAHUE U OCaJK000pa3zoBaHMe ((PU3MUeCKOoe, XUMUUYECKOe U
OnoxuMm4eckoe). MecTOpOKIECHUS TTOJIE3HBIX UCKOMTAEMBIX.

40.MeramopduuecKkiue  MPOLECCHl:  KOHTAKTOBBIK M PETHOHAIBHBIA  MeTaMOp(hU3M.
MecTopoKACHHUS TIOJIE3HBIX NCKOTTAEMBIX.

41.TexHUYECKUE MPOIIECCHl MUHEPAIO00PA30BAHMSL.

42 Tlonsitme 00 ariomeparuu. [Ipormecchl IUCCONMIMK MHHEPAIOB W METaCOMAaTUYECKOTO
3aMelIeHusl.

43.TIporiecchl KpUCTAILTH3AIMH MTPH arJIOMEpaIny.

44 XapakTepuCTHKa ITIAaBHBIX U XapaKTePHBIX arjIoOMEpallMOHHBIX MUHEPAJIOB.

45.I1apareHe3uc MUHEPAJOB.

46.0OcHOBHBIE CBEJICHUS O KPUCTAJUIN3ALIMHU BEILIECTBA.

47 KuHeTndecKkue TUIIbI KpUCTATU3AIIHH.

48.3apoxieHre KPUCTAIIIOB.

49.0OcHOBHBIE TEOPUH POCTA KPUCTAILIOB.

50.Kpucramnorpadust 1 MUHEpaIOTHsl METALTYPTHYECKUX [IUIAKOB M [IJIAMOB.

IToka3zatenn u KPUTECPHUHU OICHUBAHUA 3a4eTa:



— Ha OIIEHKY «3aUTeHO0» — O0YJarOIINIICs JEMOHCTPUPYET BHICOKHI MJIN CPETHUM YPOBEHB
c(OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKN, HETOYHOCTH, 3aTPYAHCHHSI IIPH aHATUTHYECKUX OTIEpaIlnsiX, IEPEHOCE
3HAHUW U YMEHHI Ha HOBbIE, HECTAHAAPTHHIC CUTYAIIHH.

— Ha OIICHKY «HEe 3a4TeH0» — OO0ydJaroluiics IEeMOHCTpHpyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MarepHualia, JAOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXET I0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PELICHUS MPOCTHIX 3a/1ad.



[Tpunoxenue 3
MeToan4yeckue peKOMeHIAIHUN M0 BHINOJHEHUIO U 3aIIIMTE NPAKTHYECKUX PadoT
1. [IpuroroBUTH JIaOOPATOPHBIE NPUHALIEKHOCTH:

*CTEKIIO;

*(apdopoByr0 HETJIa3ypOBAaHHYIO MJIACTHHKY;

*mkany TBepaocTH Mooca;

*kommac (MarHUTHYIO CTPEIIKY);

*COJISTHYIO KUCIIOTY.

2. Onpenenuts 0eck MuHepasa. [IpoBepuTh ceOst 0 STATTOHHOW KOJUICKITHH.

3, OHpeHeJIPlTb OBET MUHEPAJIa, NUCIIOJIb3Yys YTOUYHCHH TUIIA ((SI6JIO‘{HO'3€JICHBII>'I)),
((COHOMGHHO-H(CHTLIﬁ)), «KENTO-3€JCHBIN» U T.II.

4. IlpoBecTH 4epTy U pacTepeTh ee A MolydyeHus: 601ee TOHKOTO MOPOIIIKa.

5. OnpeneuTs CHAHHOCTH MUHEPAJIA, JIJI 3TOTO:

e BrpIsiCHHTB, COCTOUT 7K 00pasel U3 OJHOTO 3epHA, U3 MHOTUX MEJKHUX 3€PeH WM UMEeT
CKPBITOKPUCTAILIMYECKOE CTpoeHue. B mociennem cimydae CHalHOCTh HaOIIOAAThH
HEBO3MOXKHO.

e HaxknoHuTs 00pasell K CBeTy U HalTHU MOBEPXHOCTH, 3epKalbHO OTpakaroliue cBeT. Eciau
OHHU UAYT MapajuleIbHBIMU CTYIIEHbKAMU — 3TO, BO3MOXKHO, CIIAIfHOCTb (@ MHOT/Ia — TPaHu
KPHUCTAJIJIIOB).

e VYCTaHOBHTH, IO KAKUM HAIPaBJIECHUSAM UJET CHAHOCTD, a [0 KAKUM - U3JIOM.

e  OnpenenuTs yroj MeXIy INIOCKOCTSIMH CHIAfHOCTH B Ipajiycax.

6. OnpeneJuTh TBEPA0OCTHL MUHEPAJIA.

OmnpenensaTs TBEPIOCTh MUHEpAJIa CIEAYET Ha CBEKEM U3JIOME, Ha TPaHsIX KPUCTaJlIa, HO HE Ha
BBIBETPUJION MOBEPXHOCTU U HE HA U3JIOME arperaTos.

7. He mytathb yepTy u napanuny. Yepra ocraercs Ha paphopoBoii 1acTuHKe, a apanuHa — Ha
crekie!

8. OnpeneuTh MArHUTHBIE CBOMCTBA TEMHOOKPAIIEHBIX MUHEPAJIOB, UCIOJIb3Ysl KOMITac
WJIM MAaTHUTHYIO CTPEJIKY.

9. lIpaBuJibLHO Ha3BaTh ONpe/e/iAeMblil 00pa3el MOKHO JIUIIH TIOCIIE TOTO, KaK BBISBJICHBI BCe
ero pusuveckue cBoiicrea u Mopgdoi0oruro.



