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PaGouass mporpamma coctaBiena Ha ocHoBe @PI'OC BO - OakamaBpwar mo
HarnpaBieHuto moarotoBku 22.03.02 Metamnyprust (mpuka3 MwunoOpHayku Poccum ot
02.06.2020 1. Ne 702)

Pabouas mporpamMmMa paccMoTpeHa M ofoOpeHa Ha 3acemaHuu kKadenpsl ['eonorwu,
MapKIIECHIEPCKOTo Jiejia M 000TaIeHHUS MOJIE3HBIX HCKOMTAeMbIX ;
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3aB. kadeapoit /// ~— /___ N.A.Tpummn

PaGouas mporpamma ogobpeHa meroaudeckoi komuccuend U AuT

14.02.2022 r. npoTokoin Ne 3 %
IIpencenarens N.A. ITeiTanes

CornacoBaHo:
3aB. kadenpoit MeTarutypruu 1 XMUMHYECKUX TEXHOTIO

7A.C. XapyeHko

Pabouas nporpamma cocraBieHa:
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Penensenr:
mupekrop OOO «Marauroropckasi MapKIIEHIepCcKo-Teofe3ndecKkasl KOMIaHUs
A.A. lllekyHoBa




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa i peanuzauuu B 2023 - 2024
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepcKkoro 1emaa 1 00orameHus

IIporokon ot 20 . Ne

3aB. kadenpoii I/I.A.?pI/IIHI/IH

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2024 - 2025
yueOHOM rofy Ha 3aceqaHuu Kadeapsl ['eonoruu, MapKieiiepeKkoro aeia u 00orameHus

IIporokonm ot 20 . Ne

3aB. kadenpoii I/I.A.FpI/IIHI/IH

Pabouast mporpamMmma repecMoTpeHa, 00CykKaeHa u 0100peHa s peanusarnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu kadeapsl ['eonoruu, MapKieiiiepcKkoro eia u 00orameHus

IIporokom or 20 . Ne
3aB. xadenpoit N.A. I'pumun

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2026 - 2027
y4eOHOM rojy Ha 3acenaHuu Kadeapsl ['eooruu, MapKIenaepcKoro aena u 00oraieHus

IIporokom or 20 . Ne
3aB. kadenpoit N.A. I'pumun




1 Iles1u ocBOECHUS TN CUMILTUHBI (MOYJI51)

Lenbto JUCITUTITAHBI «OCHOBBI MUHEPAJIOTUN»  SIBJISETCSA U3y4eHue
KPUCTAIIOMOP(OJOTUH, KPUCTALIOXUMHUHU, KPHUCTAUIOQU3UKH ¥  KPUCTALIOTEHE3Hca
MUHEPAJIOB B METAJUTYPTUUECKUX U €CTECTBEHHO-T€0JIOTMUECKUX MTPoLieccax.

2 MecTo THCHHMIIMHBI (MOYJISA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucturuimaa OCHOBBI MUHEPAJIOTHH BXOJIUT B YaCTh Y4€OHOTO I1aHa (YOpMUPYEMYIO
y4aCTHHKaMHU 00pa30oBaTeIbHbIX OTHOIIEHUI 00pa30BaTeNbHON IPOrPaMMBI.

Jns  u3ydeHus JTUCHMIUIMHBI  HEOOXOIMMBI 3HaHMA (YMEHHUsS, BIAQJCHUS),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

®duznka

Maremaruka

3HaHus (YMEHUs, BIIAICHUS ), IOJTYYCHHBIC TIPU U3YYCHUHU TaHHON AUCIHUILIMHBI Oy IyT
HEO0XOAUMBI JUIsl U3yUEHUS IUCHUILINH/TIPAKTHK:

VYuebHas - HaydHO-HCCIIEZOBaTeNbCKasi paboTa (MOSydyeHHE MEPBUYHBIX HABBIKOB
Hay4YHO-UCCIIEI0BATEIbCKON pabOThI)

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynabrare ocBOeHMS ~JUCHMIUIMHBL  (MOAyns)) «OCHOBBI MHHEPAIOTHUN
oOyuaromuics 10JKeH 001a1aTh CAEAYIOIUMU KOMIIETEHIIUSAMU:

Kon naaukatopa WNHaukaTop TOCTHKCHUS KOMIICTCHITUH

[1K-4 CrnocoOeH BBIMOMHATH 337a4d MO OIEHKE CHIPbS M METAJLUTyPTHYEeCKON MPOMYKIUH,
KOPPEKTUPOBATh U KOHTPOJIUPOBATH IPOU3BOACTBEHHBIN IIPOLIECC

[1K-4.1 OLEeHHBAET ChIPhE U METAJUTYPrUYECKYIO MPOAYKIUIO, KOPPEKTUPYET U
KOHTPOJIUPYET MPOU3BOJICTBEHHBIN MPOIIECC ¢ 00OCHOBAaHUEM MTPHUHSITHIX
TEXHOJIOTHUYECKUX U TEXHUYECKUX MEp




4. CTpyKTypa, 00bEM U colepkaHne TUCHUIINHBI (MOLYJI5)
OO0mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHUIl /2 aKaj. 4acoB, B TOM

YUCIIC:

— KOHTaKTHas paboTta — 37 akaJl. 4acoB:

— aynutopHas — 36 akaJ. 4acoB;

— BHeayIuTopHasi — 1 akaj. 4acos;
— caMoCTOsITeNNbHAs paboTa — 35 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma arTecTaluy - 3a4eT

AynutopHas =
< 4
F
KOHTaKTHast z d dopma TeKkymero
o pabota 5 Y B
Pasnen/ Tema 3 (B akaz. yacax) & g e KOHTPOIIA Kon
S : & d caMoCTosATENbHOM | ycreBaeMoCTH 1
JCIUTUTAHB 5 £ o . |kommereHIUH
O 2 4 padoThI MIPOMEKYTOUHOMN
na0. | mpakT. | 3\
Tex. Z'g aTTecTaluuu
3aH. | 3aH. [O 9
1. OcHoBBI KpucTAILIOTpadhuU
Peructpanms na Hanmcanue
caiire JoMalIHei paboTbl
https://www.lekto | Nel mo 3aganHO#
rium.tv/ Ha kypc [Teme. YcrHEIi onpoc
nekuuit «OcHOBBI | (coOecemoBanue).
1.1 Bpognas. OCHOBBI KpUCTAJIOXUMUHU Brimonnenne
KpHucTauiorpaduu. 3akoH 0,5 2 ». U3yuenne 3a/1laHuH IO Kypcam TIK-4.1
MOCTOSIHCTBA YIJIOB OCHOBHOMH 1 «OCHOBBI
JOTIOJIHUTENBHOM | KPUCTAILTOXMUI.
Hay4IHOM IIpencraBnenue
JATEPaTypBHI, PE3yNBTAaTOB B BHIC
KOHCIIEKTa Iporpecca Ha Kypce
JIEKITHAH. (caitr openedu.ru).
W3yuenue
OCHOBHOM 1 Hamnucanue
JOIIOJIHUTENILHOM | JOMalIHe paboThl
1.2 CuMMeTpHst KPUCTAIIIOB 0,5 2 HAYYHOM Nel o 3apanHO#M TIK-4.1
JUTEpATypbl. |TeMe. YCTHBIN Ompoc
PaboTa ¢ (cobecenoBanme)
SHIIMKIIOTIETUSMHU.
INoaroroska k
5 Hammucanue
MPAaKTUYECKOMY o
JOMalIHeH paboThI
3aHATHIO. .
Nel mo 3agaHHOK
Nzyuenue o
N TeMe. YCTHBIH ompoc
13 IIpocteie (hopMeI OCHOBHOM 1 (cobecenoBanue)
) p p 0,5 2 2 | JONOJHUTEILHON ’ T1IK-4.1
KPHCTAIJIOB . Beinonnenue u
Hay4YHOU
3ammra
JIUTEPATYPHI. N
MPaKTUYECKOU
Pabota c
paboThl
SHIIMKIIOIETUSMH, No 1
CIIOBapSIMH.



https://www.lekto/

IlogroroBka k

Hanucanue

Ne3 o 3agaHHOM

TEMCE.

MPAKTHIECKOMY o
JIOMaIlHe paboThI
3aHATHIO. o
Msvuere Nel no 3apanHOM
yHeHn TeMe.. Y CTHBIN
OCHOBHOM 1
1.4  Kpucramiorpaduueckue JIOTIOJTHUTENLHOM onpoc
0,5 2 . (cobecemoBanme) IK-4.1
CHUMBOJIBI HaY4YHOU
HTEPATVDEL Brimonnenue u
PaTypel, 3aluTa
KOHCIIEKTa .
. MPaKTHYECKOU
nekuuii. PaGoTa ¢
paboThI
SHIMKJIOIE/TUSMH, No 2
CIIOBAPSIMH.
HUroro no pazaeny 2 8
2. OCHOBBI KPUCTAIIOXUMHUH
Nzyuenue
OCHOBHOM U
JIOTIOTHUTENBHON Hamucanue
HAYYHOM JIOMAIIIHEeH paboThI
2.1 OCHOBBI KPUCTAJUIOXHMHUH 1 2 JITEPATYPBI, Ne2 no 3apanHoi IK-4.1
KOHCIIEKTa Teme. Y CTHEIH ompoc
nekuuid. Pabora ¢ | (cobecenoBanue)
SHIUKIIOTIE TUSIMH,
CJIOBapSMU.
Hroro no pazneny 1 2
3. OCHOBBI MUHEPAJIOTUH
Hanwucanue
JoMalrHei paboTbl
Peructpanms na Ne3 1o 3amaHHoOR
mathopme TeMe.
www.lektorium.tv Brinonxenne
. Ha Kypc «Muodsl | 3amanuii no Kypcy
3.1 Beognas JICKIHSL. 05 U pealbHOCTH «Muodst u K-4.1
Munepanorus. ' KaMHS». PeabHOCTH KaMHS». '
W3yuenune [IpencraBnenue
yueOHOil u PE3yJIbTaTOB B BUIIE
Hay4JHOI nporpecca Ha Kypce.
autepatypsl. | (www.lektorium.tv.).
YcrHblil onpoc
(cobecenoBanue)
Beinonnenue n
3aIIuTa
INoaroroska k o
MIPaKTAYECKON
MPAKTUYECKOMY
3aHSITHIO padote!
3.2 2 Kpucramuroxumuyeckas ) Ne 3. Vernsriit onpoc
0,5 Nzyuenue T1IK-4.1
KJ1accU(HUKaLUsi MUHEPAJIOB N (cobecenoBaHue).
y4aeOHOI 1
o Hammucanue
HaY4YHOMU <
JOMalIHeH paboThI
JIATEPaTypHIL. .
Ne3 o 3agaHHOM
TeMe.
Brinonnenue n
3ammra
Ionroroska x 71a00paTOPHBIX
MPAKTHIECKOMY pabor
3.3 Onruyeckue u 3aHATHIO. Ne 4,5, VcerHbri
MEXaHHYECKUE CBOICTBa 1 2,5 N3ydenne 0TIpoC TIK-4.1
MHHEPAJIOB yueOHOI (cobecenoBanue).
Hay4YHOU Hammucanue
JIUTEPATYPHI. JIOMAIHei paboThl



http://www.lektorium.tv/
http://www.lektorium.tv/

Brimonsenne n

3aIIuTa
[Monroroska 1ab0paTOPHBIX
MPAKTUYECKOMY pabot
3.4 CTpyKTypel U TEKCTYpEI 3aHATHIO. Ne 4,5. Vernblii
MHUHEpaJbHBIX ~ arperaTtoB B 1 1 (25 Uzyuenue orpoc TIK-4.1
pyZax ¥ FOPHBIX IOpOJax yueOHOH u (cobecenoBaHue).
Hay4YHOM JIHUTEpa- Hanmcanue
TYpBI JIOMAIIIHEeH paboThI
Ne3 no 3apanHOM
TeMe.
Nzyuenue
OCHOBHOM U
3.5  Kpucramioo6pasyromas JIOTIOJTHUTENILHON Hanucanue
cpena B nporecce Hay4HOI pedepara mo
MHHEPanoo0pa3oBaHMUsI. 2 1 |25| nureparypsl, 3aJJaHHOU TEMe. IK-4.1
Ku-nernueckue THIIBI KOHCIIEKTa VYerHbIi onpoc
KpHCTAIUTM3aLuT nexnuii. Pabora c | (cobecenoBanue)
SHIUKIIOTIE TUSIMH,
CIIOBAPSIMH.
Nzydenne Brimonuenne
OCHOBHOI1 U 0- | momaruHe# paboThl
TIOJTHUTEIbHON Ne3 no 3amanHOM
3.6 3aporkieHue KpHCTaLlIoB B Hay4dHoO#l 1u-  |Teme. YCTHBIH onpoc
TEOJIOTUIECKUX u 2 2 135 TEpaTyphl, (cobecemoBanue). TIK-4.1
METaJUTyPTUUeCKUX Mpoleccax KOHCIIEKTa JIeK- Hanucanue
nuit. Pabota ¢ | momainHei paboTs
SHIMKIoNeausMHy, |  Ne3 o 3a1aHHOM
CIIOBapSIMH TeMe.
Nzydenne
OCHOBHOM U J10- Harmcane
3.7 OcHOBHBIC TEOpPHH POCTa TIOJTHUTEIbHON o
N JOManrHei paboTh
KPHCTAIOB B nporuecce Hay4YHOI 1~ Ne3 110 3a1aHHO
r€0JIOTHYECKOTO u 2 4 TepaTypsl, N . [K-4.1
TeMe. 10 3aJaHHON
TEXHHYIECKOTO KOHCIIEKTa JIeK- M
N TeMe. YCTHBIH ompoc
MHUHEpaio00pa30BaHUs uuii. Pabora ¢ (cobecesioBanyie)
SHIUKIIOTIE TUSIMH,
CJIOBAPSAMHU
Hroro no pazneny 9 14 |15
4. T'eonorn4eckue npoeccsl
Brinonnenune
4.1 OCHOBHBIE TEOJIOTUIECKHE N3ydenne N
MPOLIECCHI o0pazoBaHHs yueOHOI n plomaeii pagotL!
. 2 . Ne4 o 3aganHoi TK-4.1
MECTOPOXKIACHUU ITOJIC3HBIX Hay4YHOHU v
Teme. Y CTHBIN Onpoc
HCKOTIaeMbIX JUTEPaTypPHL. (cobecesionante)
Hamnucanue
ITonroroBka x JIOMaITHe paboThI
4.2 TexXHUYECKHE MPOLECCHI npakTuueckomMy | Ned mo 3amaHHOM
MHHEpanoo0pa3oBaHus  IpU 3aHSTHIO. Teme. BeinonneHue
arjioMepalnyy B IPOU3BOJACTBE 2 1 N3ydenne U 3aIUTa TIK-4.1
YyryHa W CTald U B yueOHOIt n 71a00paTOPHBIX
OTHe-yIopHO# (yTepoBke Hay4YHOI JuTepa- pabot
Typbl Ne 6. Yernsriit onpoc
(cobecenoBanue)
Hammucanue
4.3 OcCHOBHBIE METOJIbI o
Nzyuenue JOMalIHeH paboThI
KPHUCTAIIIO-MUHEPATOTHYECKUX . .
2 9 | yueOHOIt 1 Hayd- | Ned mo 3amaHHOMR TIK-4.1
" nerporpaduie-ciux HOM JuTepaTypsl |TeMe. YCTHBIM Ompoc
HCCIIeJOBaHUN Patyp ) P
(cobecenoBanue)
Wroro no pazaeny 6 10
Uroro 3a cemectp 18 18 |35 3a4éT
Hroro no nuciuminHe 18 18 | 35 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C UCTIOJIb30BaHUEM DJIEMEHTOB OHJIAMH - KYPCOB, NPEACTABICHHBIX HA HAIIMOHATLHOU
obpaszoBatenpHOl MaarGopme «OTKpeITOe 00pa3o-BaHue» - oOpenedu.ru., a Takxke Ha
miathopMe MPOCBETUTEIILCKOTO TpoekTa «Jlekropuymy» - Www. lektorium.tv.

JIekiuu mpoXoIsAT B TpaaulMoHHON (opme. Ha JeKIuu-KOHCYIbTAIlluU, U3JIaraeTcs
HOBBII  Marepuaj, CONpPOBOXKIAIOUIMICS BOIMPOCAMHU-OTBETAMH TI0 TEME  JICKIIUH.
Wcnonb3yeTcst TEXHOJOTHA - JIGKIMS-BU3yaJlu3alus, TJe M3JIOKEHHE Marepuania
COITPOBOJKIAETCS TMPE3eHTANNEH (JeMOHCTpaleld Y4eOHbIX MaTepUalIOB, MPEICTABICHHBIX B
pa3IMYHBIX 3HAKOBBIX CHCTEMaX, B T.4. WUIOCTPATUBHBIX, TpadUUECKUX, ayauo- H
BUJICOMATEPHAJIOB.

JIaGopaTopHbI€ 1 IPAKTUYECKUE PAOOTHI BBITOIHSIIOTCS CTYACHTAMH 110 BADUAHTAM.

CamocrosarenbHass padoTa 3akKIO4aeTcsi B MPOpabOTKE OTAEIBHBIX BOMPOCOB IpHU
W3VUEHHUH JIMCIUILTAHBI U IIDH TIOATOTOBKE K ClIa4ye 3a4eTa. 3K3aMeHa.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
IIpencraBneno B npuiioxeHu 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 VYueOHO-MeTONMYecKOe M WH(POPMAINMOHHOE o0ecneyeHHe AUCHUILINHBI

a) OcHoBHas1 IMTEpaTypa:

Aobpamosa, P.H. Beenenue B reonoruio : yue6. mocobue / P.H. Abpamona, A.1O.
Qanbk ; Tomckmii mnonuTexHUYeCKU yHuBepcurer. - Tomck : M3n-Bo Tomckoro
nonuTexHuyeckoro yHuBepcurera, 2016. - 280 c. - ISBN 978-5-4387-0699-1. - Tekcr :
anexktponHbii. - URL: https://znanium.com catalog/product/1043918 (mara oOpamieHwus:
6.12.2020). — Pesxum rocTyma: 1o mommcKe.

0) lonmotHuTeEIBHAS TUTEPaTypa:

2. Ananbes, B. I1. Umwkenepnas reonorus : yaeouuk / B.I1. Anannes, A.Jl. TTotamnos,
A.H. IOmuH. — 7-e m3., crepeotun. — Mocksa : UH®PA-M, 2017. — 575 c. — (Bricmee
oOpaszoBanue: bakanmaspuat). - ISBN 978-5-16-011775-1. - Tekcr : snekrponHbil. - URL:
https://znanium.com/catalog/product/769085 (mata o6pamenus: 06.12.2020). — Pexum
JIOCTYTIA: TIO TOATMKCKE.

3 CanpuukoB, B.H. Kypc nekmuit mo o6meii reomornu. Y. 1. yueObnuk / B.H.
CanpHukoB ; TOMCKUI TONTUTEXHUYECKUN YHUBEPCUTET. - 2-€ H3., UCIIP. U JOM. - TOMCK :
W3n-Bo Tomckoro monuTexHudeckoro yHuBepcurera, 2016. - 384 c¢. - ISBN
978-5-4387-0727-1.1. - Teker : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1043910 (mara o6pamienus: 06.12.2020). — Pexum
JI0CTyTa: IO TOJITUCKE.

B) MeTtoauyeckue yka3anus:
[IpencraBieHb! B IPUIIOKEHUH 3.

r) [Ilporpammuoe odecneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnneuenne

Haunmenosanue 110 Ne norosopa CpoOK IeCTBUS TUIEH3UU



http://www.lektorium.tv/
https://znanium.com/
https://znanium.com/catalog/product/769085
https://znanium.com/catalog/product/1043910

MS Office
2007
7Zip cBOOOTHO 0eccpouHO

Ne 135 ot 17.09.2007 OeccpovYHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchIIKa

DIIEKTPOHHBIE PEeCypChl OMOIMOTEKH
MI'TY um. I'.'11. HocoBa
Poccuiickas l'ocynapcrBenHas
oubamoreka. Karamoru
[TouckoBast  cucrema  AxagemMus
Google (Google Scholar)

https://magtu.informsystema.ru/Marc.html?locale=ru

https://www.rsl.ru/ru/4readers/catalogues/

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

HammmonansHas
UH()OPMAIIMOHHO-aHAJTUTUYCCKAST URL: https://elibrary.ru/project risc.asp
cucteMa — POCCHUCKHN HHJIEKC

9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MaTCpI/IaHBHO'TeXHI/I‘IeCKOG obOecrieyeHue JUCHUITIIIMHBI BKIIFOYACT:
MaTepI/Ia.HI)HO-TCXHI/I‘-IeCKOG o0OecIieucHue JUCHHUIIIIMHBI BKJIIFOYACT:

Tumn u Ha3BaHue ayJAuTOpUn OCHaH_[eHI/Ie AyAUTOpUn

VY4eOHble ayqUTOPUM [UId NPOBEACHMS 3aHATUNH MynpTUMEAMIHbIE CpencTBa
XpaHEeHHUs, NIepeJauu U NMpeICTaBIeHUsI THPOPMAaLUU
JIEKIIMOHHOI'O TUIIA

JIaGoparopusi MUHEpAJIOrMM YueOHble KOJUIEKIIMM MMHEPAJOB M TOPHBIX MOPOJ Ha
CTEHJaX.

Konnexkuu MuHEpanoB, TOPHBIX OPOJ, MOJIE3HBIX HCKOMAEMBIX, (DI0PbI U (hayHBI

B reosiornyeckomM myzee MI'TVY.

Paboune kosuieKuu Mojienieil KpUCTaIoB.

[IIxana TBepaoctr Mooca B sIIA4YKax.

I'eonornueckuii kommac.

Y4eOHble Te0IornuecKre KapThl.

JIaGoparopus nerporpaguu YueOHble KOJUIEKLUU TOPHBIX TOPOJI HA CTEH/IAX.

Komnekuuu TOpHBIX MOpPOA, TOJE3HBIX MCKOMAaeMbIX, Guopsl U (ayHbl B
reojiornaeckoMm mysee MI'TY.

[IIxana TBepaoctr Mooca B sIIA4YKax.

I'eonornueckuii kommac.

VY4eOHble Te0I0rnuecKre KapThl.

AyIuTOpHH ISl CAMOCTOSTENIbHON paboThl: IlepcoHanbHble KOMIBIOTEPHI C TAKETOM
MS Office, Beixo0M B IHTEpHET U € OCTYIIOM B

KOMIIbIOTEpHBIE KJIACCHI; YUTaIbHbIE 3aJIbl AJIEKTPOHHYIO
nH(pOPMAITMOHHO-00Pa30BATENHHYIO CPEAY YHUBEPCUTETA

o6ubnuoreku Ilomemienue Juis XpaHeHHS M MPOPUIAKTUYECKOTO OOCITY>KUBAaHUS
yueOHOro 000pyI0BaHUS

Crennaxku Juig XpaHeHHs y4eOHO-HArJSIIHBIX MOCOOMH M y4eOHO-METOAMYECKOMH
JOKYMEHTAIUH.


https://magtu.informsystema.ru/Marc.html?locale=ru
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ITpunoxxenue 1

6 YueOHO-MeTOauYeCcKOoe 00eCIeYeHue CaMOCTOATEIIbHON PaboThl 00yJatOIMUXCs

ITo

aucuuiuiiee  «OCHOBBI  MHHEpAJOTHW»  TPEIYCMOTPEHa  ayJuTOpHas W
BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaromuXcs.

IIpuMepHas CTpyKTypa U COJAEpKaHUE pa3iesIOB JUCLUIIIINHEI

Kon Tema
Coneprkanue
TEMBI JUCIUIINHBI
1 cemecmp
P1 OcHoeébl Kpucmannozpaguu.
T1.1 BBognas. OcHoBbl | MuHepanorust U METaJIyprus 3apoAUINCh NPAKTUIECKU
KpucTamorpaduu. | OJHOBPEMEHHO Ha 3ape pa3BUTHUs uenoBedecTBa. [Ipeamer u
3aKOH MOCTOSHCTBA | 33/1a4H KPUCTAIUIOTpaduu, KPUCTALIIOXUMUU U
YTJIOB MUHEPAJIOTUHU. 3HAYEHHUE ITUX HAYK JUIsl HCCIIENOBAaHUS
MUHEPAJIOB, Py, TOPHBIX IOPOJI, arJIOMEPATOB, IINIAKOB U
MmeTauioB. O01as xapakTepucTuka kpucramios. Kparkas
UCTOPHUS PA3BUTHUS OOIIEH M TEXHUIECKOH KpucTauiorpadun
Y MUHEPAJIOTUH.
ArperaTHble cOCTOsIHUS BelecTBa. Kpucrami u
KPUCTAJIJINYECKOE COCTOSIHME MUHEPAJIOB U METAJIOB.
OO01ue cBOMCTBAa KPUCTAIIOB: OJJHOPOIHOCTb,
JUCKPETHOCTD, AHU30TPOITHOCTh, CAMMETPUYHOCTD,
CIOCOOHOCTB K CAMOOIPaHEHUIO. PacipocTpaHeHHOCTb
MUHEpaJIbHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U OBITY.
T1.2 Cummerpust DNeMEHTBl CAMMETPUU: HEHTP, INIOCKOCTH U OCH
KpPHUCTAJIJIOB (TOBOPOTHBIE M UHBEPCUOHHBIE) CHUMMETPUH.
B3anMozeicTBre 351eMEHTOB cUMMETpUH. Buibl cummeTpuy,
CHUHIOHUU, KATETOPUU U UX KJIaCCH(PHUKAIHSL.
T1.3 ITpocTeie hopmbl Kpucrainn, ero rpanu, pedpa u BepiinHbl. CBs3b BHEITHEH
KpHUCTAJIJIOB (GbopMBI 1 BHYTPEHHETO CTpoeHus KpuctayioB. dopma
KPUCTAJIJIOB. 3aKOH MOCTOSIHCTBA ABYIPAHHBIX YIJIOB.
[Tpoctbie 1 kKOMOMHAIIMOHHBIE (POPMBI rpaHeil, pedep u
BepIlvH. BHenHue Gopmbl 1 aHaATOMUS KPUCTAJUIOB.
CkenetHble hopMbl kKpucTamioB. Kpucrannuueckue
JTBOMHUKH.
T1.4 Kpucramnorpapuu | IIpaBuiia BeIOOpa KpucTauiorpaguueckux ocei u
€CKHE€ CUMBOJIBI €IMHUYHOU I'paHu. 3aKOH pPallMOHAILHOCTH OTHOIICHUN
napameTpoB (3akoH ["aron). IHaEKCh M CHMBOJIBI TpaHei,
pebep, BEPIIMH U UX NMPOCTHIX (HOPM.
P2 OcHo6bl Kpucmanioxumuu
T2.1 [InoTHelmne ATOMHBIE M MIOHHBIE paanycChl. [InoTHEMINE yTaKOBKH
ATOMHBIE YIIAKOBKH | aTOMOB B KPUCTAJNIOXUMUYECKUX CTPYKTYpax.
Y THIIBI [IpocTpaHCcTBEHHAs! KPUCTAIUIMYECKAS pELIETKA U €€
KPUCTAJJIMYECKUX | DJIEMEHTHI: y3JIbl, PSAbI, INIOCKUE CETKU U 3JIEMEHTAapHbIE
pELIETOK. AYEUKHU. PeTUKyISIpHAs INIOTHOCTH IUTIOCKUX CETOK M I'paHen
[Momumopdusm u KpUCTaJlja. YTJIOBBIE U JIMHEWHBIE TApaMETPhI
n30Mop(hU3M. KPUCTAITMYECKUX PEIIETOK. TUIBI KPUCTAIITHYECKIX
Tunel xumuueckon | peuietok bpass. TpaHcisasnMOHHAs CUMMETpUs
CBSI3U B KPUCTATTMYECKUX CTPYKTYp. IIpocTpaHCTBEHHBIE IPyMIIbI
KpHCTau1ax cummerpuu E.C. @enoposa. [Tomumopdusm. [Momutunuzm.
Nzomopdusm. M3onumopdusm. Tunbel XUMHUUECKUX CBSI3EH B
kpuctannax. Koopaunaunonssie uncia. Kpucrannmueckue
pacTBOPBI 3aMELICHUS, BHEIPCHMSI U BBIYUTAHUS.
MopdoTtponusi. ATOMHBIE pa3pyIICHUs] CTPYKTYPbI




Kon
TEMBI

Tema
YCIIUTIIINHEI

Conepxxanue

kpuctamioB. Kmaccudukamnus 1e)ekToB CTPYKTYpPHI.
Toueunslie nedexTsl. Jucnokanuu KpaeBble 1 BUHTOBBIE.
[TnoTHOCTH AMCAOKALUI, METOABI UX HAOIIOICHHSL.
CrpyKTypsl pacnazia n30MOP(HBIX KPUCTATHYECKUX
pacTBOPOB.

P.3.

Ocnoevl MuHepaiocuu

T.3.1

BBogunas gexuus.
Munepanorus

[TonsTre o MuHepane u MuHepasioruu. Poiabs Munepana Ha
ciyx0e uBUIn3anui. MuHepaibl 1 MUHEPAIbHOE ChIPhE B
yepHor Metayuryprun. OO01mias, reHeTuIecKas,
peruoHanbHasl, KOCMHYECKasi, TeXHHUYeCKasi U
TEXHOJIOTHYECKasi MUHEPAJIOTHSL.

T.3.2.

Kpucramnoxumnye
cKas
KJIacCU(UKALIUS
MHUHEPAJIOB

Kpucranmoxumuueckas KiacCHpHUKaIMsI MUHEPAJIOB, €€
HNPUHIUIBI. XapaKTePUCTUKA MUHEPAIbHBIX TUIIOB,
MOJTHIIOB; KJIaCCOB, MOJIKIACCOB; TPYIIIL, OATPYII; BHJIOB,
Pa3sHOBUHOCTEH; MHANBUIOB U CYOUHAUBU/IOB.

[TonsTHE O pyJax U TOPHBIX MOPOIAX.

[TpomsblnieHHas Kiaaccu(uKaus MUHEPAJIOB.
Knaccugukaius MUHEPaIbHOTO CBIPbS B YEPHOM
METaJUTYPrHH:

-)KEJIe30PYIHOE: CHIPOE (MapTEHOBCKHE, JOMEHHEIE,
arJoMepaluoHHbIE PY/bI),

oOoratieHHoe (IPOMIPOAYKT, KOHIIEHTPAT),
CHUHTE3MPOBAHHOE (arjiomepar, oKaTblIlly, (peppociassl),
-Jierupytoiee: (pyabl Mapramia, XxpoMma, KooanbTa,
BoJIb(pama u ap.),

-urrocyroniue: (KaTbIUT (M3BECTHSK), H3BECTh, TOJIOMHT,
KBap1l, (PIFOOPUT U JIp.),

-OrHEYNOpHBIE: (MarHe3uT (epuKIIas), J0JIOMUT, LIMUHENb,
XPOMHT, OOKCHUT (KOPYHJ), KAOJTMHUT (MYJUIUT), KBApIL
(TpUAMMMUT, KPUCTOOAIUT) U IP.),

-1IUTaK0O0Opa3yroIIe MUHEPabl (OUBUHEI (HOpPCTEPHT,
(basuT, KanbIMOOJIMBUH), MEITUIIUTHI (TE€JIEHUT, OKEPMAHMUT),
MUPOKCEHBI (TUOTICT, TeAeHOePTUT) U 1p.),

-MUHEPAJBI - HOCUTEIIN BPEAHBIX TEXHOJIOTHUECKUX
npuMeceii: cepsl, pochopa, HMHKA U J1p. (CyIb(UIBI: TUPUT,
ApPCEHOMUPUT, TUPPOTHH, chanepuT u Ap.; hocdaTkl: arnaTur,
CHJIMKOKapHATHT U JIp.)

[TapareneTrueckas acCOIMAIUs MHHEPAJIOB.

T3.3.

OnTHyecKHe u
MeEXaHUYECKHUE
CBOMCTBa
MHUHEPAJIOB

OnTuyeckue CBOMCTBA:

Iloxkazamenu npenomaenus B OITHYECKU U30TPOITHBIX
(KpHcTasuIbl BBICHIEW KATETOPUM) U aHU30TPOIHBIX
(xpucTtamibl cpeiHel (0JTHOOCHBIE) M HU3IIEH (IByXOCHBIE)
Kareropuil) MuHepanax. [Isynpenomnenue. Ilneoxpounsm
MHHEepanoB. ONTHYECKUE METOIBI ONIPEAECICHUS
HIJJAK00Opa3yoLMX MUHEPAJIOB B MTPOXO/ISIIEM CBETE -
netporpadusi.

L]gem B KpUCTAJITIMYECKOM arperare u nopouke (IBeT
yepThl). [[puunHbI OKpacku MUHEpanoB. JIIOMHHECTICHITUS
MUHEpPAJIOB. BUu3yanbHbple METOIbI ONIPEIEICHUS MUHEPAJIOB.
FBneck - ompaosicamenvras cnocobHocms MUHEPATIOB.
3aBUCHUMOCTH OJIecKa OT KPUCTAJUIOXUMHUECKUX
(METAITHYECKUM, TTOTYMETAJUTMICCKUH, aIMa3HBbIH,
CTEKJISIHHBIN) M KPUCTATIIOMOP(OJIOTHUECKUX (3€PKAIBHBIH,




Kon
TEMBI

Tema
YCIIUTIIINHEI

Conepxxanue

MaTOBBIH, )KUPHBIH, MIETKOBUCTHIN U AP.) 0COOCHHOCTEH.
OnTHyeckre METO bl ONIPEICIIEHUS] METAIJIOB U PYIHBIX
MHUHEPAJIOB B OTPAXKEHHOM 1[BETE - MUHEparpagusl.
MexaHuueckre CBOMCTBAa MUHEPAJIOB:

Cnaiinocms, omoenbHOCHb U U310M B KpUCTaJIax
MUHEPAJIOB. 3aBUCUMOCTb CIIATHOCTHU OT
KPUCTANIOXUMHUYECKUX 0COOEHHOCTEH MUHEPAJIOB.
CrnaitHOCTb - IpUMEp aHU30TPOITHHA MUHEPATBEHBIX
kpucramoB. Knaccugukanus cnaitHocTH 1o gopme u
CTEIIEHHU COBEPILLIEHCTBA. METO/IbI OIIpEeAEICHUS.

Teepoocme munepanog. Meroibl ONpeieleHNs TBEPAOCTH:
METO/BI Iapananus (3TaJIOHHAs JAecATHOANbHAS IIKaja
TBEpOCTH Mooca) 1 BAABIUBaHMs alIMa3HOM MUPaMUIbI
Bukepca (muxporsepaomepsl IIMT). Peruxynspnas u
BEKTOpHUAJIbHAS AaHU30TPOIHUS TBEPAOCTH. XPYIKOCTb,
YIIPYTOCTh, THOKOCTH U AJIACTUYHOCTH MUHEPAJIOB.

IIpoune cBOMCTBa MUHEPAJIOB:

IInomnocmo. luddepennuanys MUHEPAIOB 110 MJIOTHOCTH B
npouecce kpucrausanuu. Jluksanus. Paccioenue
MHUHEpaJIbHBIX pacIlaBOB B IpUpoJie (Marma) u B
MeTaypruu (1uiak / Metaynn). [ paBUTaIMOHHBIE TPOIIECCHI
oOoraieHus: MUHEpaJoB.

Dnekmpomaznummusie ceolicmea Munepanos. MarHuTHbIe
cBOMcTBa. MeTo/1bl MArHUTHOI'O 00O0TaIIEHUs KENE3HBIX PYI.
Tepmonnexkrpuueckue csoiictBa. Tepmod/IC. Tepmonapsl.
[Tee3031eKTpUUECKHEe CBOMCTBA (CTa0MIN3ALUS PaJUOBOJIH,
THJIPOAKYCTHKA, KBAapIIEBbIE Yackl U Jp.).

OrzeynopHOCTh (TeMIepaTypa IUIaBIeHHs),
TUAPOPUIBHOCTD, THAPOPOOHOCTH, PACTBOPUMOCTH B BOJIE U
KHCJIOTaX, BKYC, 3aMax M mp.

T3.4

CtpyKTypsl
TEKCTYPBI

MUHEPAIBHBIX
arperaros B pyAax
Y TOPHBIX [TOpOAax

W neanbHble U peanbHble KPUCTAILIBL.
Kpucrannomopdonorudeckas crpykrypa. [lorstus 06
orpaHke, rabutyce 1 00JUKe KpUCTAIITMYECKUX
MUHepaJIbHBIX MHAUBUI0B. Knaccuukanus KpucTaiioB 1o
001Ky (M30METpUYHbBIE, YJUIMHEHHbIE U YIUIOIEHHBIE).
OTHOCHUTEBHBIE U a0COIOTHBIE pa3Mepbl MUHEPAIbHbBIX
WHIWBUIOB. ['panynoMerpuyeckas kiaccudukanus
MHUHEpAJIbHBIX CTPYKTYp. YIIOpsAA0UEeHHOE (TTapajlieIbHOE,
JIBOMHUKOBOE, PAIUAIILHO JIYYHCTOE U JIP.) U OECIOPsIIOIHOE
CpacTaHWe MUHEPAJIbHBIX UHIAMBHIOB. DHIOTaKCHAIBHOE,
AMHUTAKCHATBHOE U TIOWKUIIMTOBOE TIPOpACTaHUE
MUHEpaJIbHBIX UHIUBHUJIOB.

TexkcTypsl MUHEpallbHBIX arperatoB. Ocoobie GopMbl
MHUHEpAJIbHBIX TEKCTYP: IPY3bl, CHEPOIUTHI, KOHKPEIUH,
cekpenuu u T. 1. OCHOBHBIE MOP(OITOTHIECKHE THITHI
TEKCTYp: MacCHBHas (OJJHOPOHAS), BKPAIUIEHO-TIATHUCTA,
cioucTas (rmosiocuaras), nedopmanoHHas (TpeleHHas,
IPOXKUIIKOBast, OpeKuneBas).

T.3.5

Kpucrannoobpazy
IOIIas cpea B
npoiecce
MHUHepaioo0pa3zoBa
HUSI.

[Tporeccrl KpucTaII000pa3oBaHus B Ta3000pa3HbIX (Ta3,
nap), >KHUJIKHX (pacIuiaB, pacTBOpP) U TBEPIBIX
(kpuctamnueckasi, amopdHas) cpeaax. [lonstue o
CTaOUITLHOM, PABHOBECHOM, METACTAOMILHOM U TaOUITFHOM
COCTOSTHUU KPHCTAJUIOB U KPUCTAII000pa3yIolIen Cpeibl.




Kon Tema
Conepxxanue
TEMBI JICIUTIAHBI
Kunernueckue Kunerndeckue npoMbIIIIEHHBIE TUITBI KPUCTAIITU3ALUU
THUTIBI
KPUCTAJITU3AIUU
T.3.6 3apoxaeHue ITpoueccsl 3apoKaeHMs], pOCTa U pa3pyLIEHUs] KPUCTAJUIOB B
KPUCTAJIJIOB B ra3oo00pa3HbIX (ras, 1nap), )KUakux (paciiaB, pacTBOp) U
Te0JIOTUYECKUX U TBEPJBIX (KPUCTATUIMIECKUX, aMOP(HBIX) Cpeaax.
MeTaJTyprudeckux | ['oMOreHHble ¥ reTepOreHHbIe MPOLIECChI 3apOKICHUS
nporeccax KpUcTaioB. KpucTanmoXxuMuyecKie TUIIBI 3apO/IbIIIEBBIX
LEHTPOB KPUCTAJUIM3ALUH IIPU T€TEPOreHHOM 3aPOKICHHH.
@DaxTOophl, BAUSIOLINE Ha CAMOIIPOU3BOJIBHOE 3apOXKICHUE
KPUCTAILJIOB U crierupuieckre 0COOEHHOCTH LIEHTPOB
KPUCTATU3AIMH [TPU T€TEPOTEHHOM 3apOXKJICHUH
KPHUCTAJIJIOB.
T.3.7 OcHoBHble TeopuH | OCHOBHBIE TEOPUHU POCTA KPUCTAIOB: TEPMOJANHAMUYECKAS,
pocta KpucTauioB | nuddy3ronHas, abcopOIIMOHHAs,
B IIpoLIECCe MOJICKYJISIPHO-KHHETHYECKas!, TUCIIOKAIIIOHHAS.
reojorudeckoro u | OcoOEHHOCTH UX peann3aliy B IPUPOIHBIX U TEXHUYECKUX
TEXHUYECKOT O ycnoBusix. CrnocoObl ynpaBiieHUs: KHHETUKON
MUHEPaIo00pa3oBa | KpUCTAUIM3ALMUU U Ka4eCTBOM 00pa3yIOIIMXCsl METAIIIOB U
HUS MUHEPAJIOB.
P4 T'eonocuueckue npoyeccol
T.4.1 OcHoBHbIE ['eonoruueckoe CTpoeHUE 3eMHOTO I11apa.
re0JOrn4ecKue DHoozenHvle npoyeccvl MUHeparoobpa308aHus:
MIPOLIECCHI - MarmaTuueckue (MHTpy3uBHbIE U 3 (Dy3UBHBIE), KpaTKas
o0Opa3oBaHUs XapaKTEPUCTHKA MarMaTHIECKUX MTOPOJT M MECTOPOKICHHHA
MECTOPOKICHUN MOJIE3HBIX HCKOMAEMBIX, B TOM YHCJIE KeJIe30pyIHBIX B
ITOJIE3HBIX BYJIKAHMUYECKUX TpyOKax B3pbiBa B Boctounoit Cubupu;
HCKOMaeMBIX - IETMATUTOBBIE, KpaTKasl XapaKTePUCTHKA MOJIE3HBIX
HCKOIIaeMBbIX;
- KOHTaKTOBO-MeTacoMaTH4ecKHe (CKapHOBHIE)
JKeIe30pyaHbIe MecToposkieHust Anrae-CassHCKOW TOPHOM
o0acTu;
- THIIPOTEpMaIIbHBIE MECTOPOKICHHS I[BETHBIX U
JETUPYIOIIUX PY/I.
OK302eHHble npoyeccyi:
- pu3nyecKkoe, XUMUYECKOoe U OMOJIOTHUECKOE BBIBETPUBAHUE
(Kere3HbIe HUISTIB OYPBIX JKEJIE3HSIKOB U MAPTHUTOBBIX Py B
30HE OKHUCIIEHUS CYIb(UIHBIX MECTOPOXKIACHUN);
- 0CaJIOYHBIE: PACCHITHBIE (THTAHOMATrHETUTOBBIE POCCHITTH
Ha MOPCKOM Ienb(e, KBapleBble ECKH U JIp.), XEMOT'€HHbIE
(MOpCKHe jKene30-MapraHieBbie KOHKPEITNH, U3BECTHSIKH,
OTHEYIOPHbIE TJIMHBI U JIp.), Onoxumuueckue (60710THbIE
JKeJIe3HbIE PYIbl, TOP(SIHUKHU U JIp.).
Memamopgozennvie npoyeccoi:
PernonanbHbIN, KOHTAKTOBBIA M JUHAMHUYECCKUN
metamop¢pusmM. Ctanuu meramopdusma. MeramophoreHHbIe
MECTOPOKICHHS KEIE3UCTHIX KBAPIIUTOB, KAMEHHBIX YTJICH,
KBapIIMTa, OTHEYOPHBIX aH/IATy3UTOBBIX U KHAHUTOBBIX
CJIAHIIEB U Jp.
T.4.2 TexHuueckue Jpobnenue u oboraimieHue moiae3HbIX ucKonaeMbix. [ToHsTHe
MIPOIIECCHI 0 KOHIIEHTPATE U 0TX0JIaX (XBOCTaX) 0OOTaIICHHUS.

MHUHepaioo0pa3zoBa

Arnomepanus 1 OKOMKOBaHHE. MUHepanorus




KpHUCTaNIO-MUHEPA
JIOTHYECKHX U
nerporpaduyeCcKux
HCCIICIOBAaHNI

Kon Tema
Conepxxanue
TEMBI JUCLUIUIMHBI
HUS TIPU KEJIe30PYIHBIX arJIOMEpPaTOB U OKAThIILIEH.
arJomMepanuu B Musnepanoobpa3zoBaHuEe B JOMEHHBIX MPOLIECCAX.
IIPOU3BOJICTBE MuHepanorusi JOMEHHbIX IIJIAKOB, TApHUCAXXa Ha PyTEPOBKE
YyryHa U CTajid U B | U MUHEPAJIbHBIX OTJIOKEHUH (IIMHKUTA) B TPYOOIPOBOIAX.
OTHEYIOPHOM MuHnepanoobpa3zoBaHue pH CTANEIUIABUIIBHBIX IIpOLIeccaXx.
byTepoBke Accumuisinys u3BecTd. MuHepaiorus cTajlenjaaBUIbHbIX
IIJIAKOB.
Musnepanoobpa3zoBaHue B OTHEYIIOPHBIX U3ACTHIX B
METaJulyprui. MUHEpaIorusi KBapLUTOBBIX (JUHACOBBIX),
[IAMOTHBIX, IEPUKJIA30BBIX, HIMHUHEIb-()OPCTEPUTOBBIX,
CMOJIO-/10JIOMUTOBBIX, MYJUIMTOBBIX U IIPOYMX OTHEYIIOPOB.
Munepanoobpa3zoBaHue B IPOU3BOJICTBE U HCIIOIb30BAaHUN
¢urocoB. MuHepanorus MUHEpalbHbIX (DIIFOCOB.
Munepanorus METAJULypru4ecKuX UIAMOB U MBUIH.
DKoJlorn4yeckas MUHEpaJIoTus B pelieHUH podiieM
KOMIIIEKCHOW MaJio- WM 0€30TX0IHOW NepepadoTKu
MUHEPAJILHOTO ChIPbSL.
T.4.3 OcHosnble MeTobl | Kpucramiomopgonornueckuii U FOHHOMETPUUECKHI aHaAIH3.

['panynomerpuyeckuii aHamus.

Xumudeckui (TOJTHBIH, TIOKAIbHBIHN, CIIEKTPAIbHBIH,
PEHTICHOCTICKTPAJIbHBIN, YJHEPTOAUCIICPCUOHHBIN ) aHAIIN3.
JuddepeHnmanbHO-TEPMHUUECKUI aHAIN3.

Pentrenosckuii ananu3. KonnuecTBeHHBIN 1 Ka4eCTBEHHBIN
(azoBbie aHanu3bl. KoMMuecTBEeHHBIN U Ka4€CTBEHHBIM
XMMHUYECKHE PEHTTCHOCTIEKTPaIbHble aHAINU3bI. JIOKaIbHBIN
PEHTI€HOCIIEKTPAJIbHBIN aHAJIM3.

[Tetporpaduyeckuii aHamu3 TOPHBIX MOPOSI,
METaJUTypTHUeCKHUX IIJIaKOB U OTHEYIOPOB.
MUuKpOCKONIUYECKOE UCCIIE0BAHNE MUHEPATIOB B
MIPOXO/ISIIIIEM CBETE.

Mumneparpaduueckuii aHaau3 py/, arlioMepaToB, METAIIJIOB U
CIIaBOB. MUKPOCKOMTMYECKOE MCCIIEIOBAHNE MUHEPAJIOB B
OTPa’KEHHOM CBETE.

DJEKTPOHHBIE MUKPOCKOIMYECKHE UCCIIEIOBAHUS (METOIOM
PEIUINK, CKAHUPOBAHUS U IPOCBEYMBAHUSA).
doTorpaduueckre METOIbI HAYYHBIX UCCIETOBAHHM (MaKpo-
1 MUKpodoTorpagupoBaHue).

KomnerotepHast rpaduueckas u cTaTucTuyeckas oopadoTka
JIAHHBIX MUHEPAJTIOTUYECKUX U KPUCTATUIOXUMUIECKUX
HCCIIEOBAHU.

Ilpumepnaa memamuka camocmoamenvHoi pabomaul

CamocrosTenbHas padoTa 3aK/IH0YaeTCs B U3y4YEeHUH PEKOMEH1yeMOil IUTepaTypsl 1o
TEMaTHKE MPAKTUYECKUX 3aHATUN U B BBIMOJIHEHUH JOMAIIHUX padoT MO JUCLUUILINHE.

Ilpumepnolii nepeuens mem domauwinux pabom:

1. [Tepeuens Tem nomamrnen padoTel Nel: «OcHOBBI KpUCTaILTOTpadUm»:

Hcropust pa3BUTHS MUHEPATIOTUU U METATYpTrUuu

[TpenMert u 3agauu KpucTauiorpaduu, KPUCTAIUIOXUMHHA U MUHEPATIOTHH.
3HaveHHEe 3TUX HAYK JJIs UCCIEAOBaHUSI MUHEPAJIOB, PY/l, TOPHBIX MOPOJI,
arJioMepaToB, IINIAKOB U METAJIJIOB.




Kpartkast uctopust pa3Butus oOIIel ¥ TEXHUYECKON KpUcTayuiorpaduu u
MUHEPAJIOTUH.

ArperaTHble COCTOSIHMS BeleCTBa. KpHUcTam u KpUCTaJUIMYECKOE COCTOSTHHAE
MUHEpAJIOB U METAJIJIOB.

OO11e cBOMCcTBAa KPUCTAILIIOB: OJTHOPOJHOCTD, JTUCKPETHOCTh, AaHU30TPOITHOCTD,
CUMMETPUYHOCTh, CHOCOOHOCTh K CAaMOOTI'paHeHHI0. PacipocTpaHeHHOCTh
MUHEPAIBHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U OBITY.

2. Ilepeuens TeM gomamiHei padoThl Ne2: «OCHOBBI KPUCTAILIOXUMHK.

IIpocTpaHCTBEHHAs KPUCTAIUINYECKAs] PELIETKA U €€ JIEMEHTBI: Y3JIbl, PSABL,
IIJIOCKUE CETKH U JIEMEHTaPHbIC STYEHKH.

Tuns! kpuctaueckux peuietok bpass. TpaHcissnnoHHass cCHMMETpHs
KPUCTAITIMYECKUX CTPYKTYP.

[Momumopdusm. [Tomurunuzm. Nzomopduzm. M3omumopdusm.

Turbel XUMHYECKUX CBs3el B KpucTaiiax. KoopauHanmoHHbIe Yucia.
Kpucrannnueckue pacTBOpbl 3aMELIEHNS], BHEAPEHUS U BBIYUTAHUS.
MopdoTtpomnusi.

ATOMHBIE pa3pylIeHHUs CTPYKTYpbI KpucTayuioB. Kiaccudukanus nedexron
CTpyKTYpbl. Toueunsle nedekTol. JlUcI0Kaluu KpaeBble 1 BUHTOBBIE.
[TnoTHOCTH AHCIOKANWi, MeTOABI MX HaOmroeHus. CTPYKTYpHI pacnaaa
U30MOP(HBIX KPUCTAIMYECKUX PACTBOPOB.

3. Ilepeuens Tem nomanrHeit paboTel Ne3: «OCHOBBI MUHEPATOTHI

[TonsiTe 0 MUHEpase ¥ MUHEpaJoTHH. Posib MIHEpasa Ha ciTy)KOe IUBUIIM3ALUN
MuHepansl ¥ MUHEPAJIbHOE CHIPHE B YEPHOW METAIUTYPIUU

OO6mas, reHeTUYECKasi, peruoHalIbHAsI, KOCMHYECKas, TEXHUUECKas 1
TEXHOJIOTUYECKAsi MUHEPAJIOTUSL.

MuHepanbHOE ChIpbe AJIs YEPHOM METaJUTyprHH: KeJle30pyIHOE: ChIpoe
(MapTeHOBCKHE, JOMEHHBbIE, arJJOMEpalluOHHBIE PY/IbI).

CunTe3upoBaHHOE (arjoMepaT, OKaThIIIU, (heppOCIIaBbl) MUHEPATIBEHOE ChIPhE
JUIS YePHOM METaJlIypruu.

Pyns! maprania, xpoma, kobanbTa, Bojibppama u JIp. pysl, Kak JETUpyrolee
MUHEPATIBHOE ChIPhE AJI1 YEPHOU METaTypIrHH.

MuHepanbHO-ChIpbeBas 6a3a 1o (GIOCYIOUIMM U OTHEYIOPHBIM MUHEpaIaM,
IPHUMEHSEMbIM B YepHON METAJUTypruu: (KalbLUT (M3BECTHSK), U3BECTD,
JOJIOMMT, KBapl, QJIIOOPUT U Jp.; MarHE3UT (E€PUKIIA3), JOJIOMUT, IITUHEINb,
XPOMMT, OOKCUT (KOPYH/T), KAOIUHUT (MYJUIMT), KBapll (TPUIUMHUT, KPUCTOOATIHT)
H 7p.)),

OcHOBHBIE CBeJIeHUS O PU3NKO-XMMHUYECKUX CBOWCTBAX IIJIAKOOOpa3yroIuX
MUHepaJioB (0JUBUHBI ((popcTepuT, pasiauT, KanbLUOONIUBHH ), MEJIUIUTHI
(reNeHNuT, OKEpMaHUT), MUPOKCEHBI (UOTIC], TeIeHOepruT) U ap.).
PU3NKO-XUMHUUYECKNE CBOMCTBA MUHEPAJIOB - HOCUTEJIEN BPEIHBIX
TEXHOJIOTHYECKUX MpUMeceii: cepbl, hocdopa, IMHKa U Ap. (CyIbPUIBL: TUPUT,
ApPCEHONMPUT, TUPPOTHH, chaepuT u Jp.; hocdaThl: anaTUT, CHITUKOKAPHATUT U
ap.) X BnusiHuE Ha KaueCTBO METAJTypPru4eCKOr MPOAYKIIUH.

4. Ilepedens Tem nomaiinen paboTsl Ned: «['eosorudeckue mpouecch»

OcHOBHBIE 3H/JIOT€HHBIE MTPOLIECCHl MUHEPATIO00Pa30BaHUS

DK30TeHHbI€ MPOIIECChl MUHEPAIO00pa30BaHUs

TexHuuyeckue nporeccbl MUHEpanooOpa3oBaHUs MpHU arjioMepaun
MunepaioobpazoBaHHe B JOMEHHBIX Mpolieccax

MuHepaJiorusi JOMEHHBIX IITaKOB, TapHUCAXXa Ha (yTepoBKe U MUHEPATbHBIX
OTJIOXKEHUHN B TPYOOIIpOBOIaX



ITepedyenb npakTH4ecKux padot

1.
2.

ok

OmnpeneneHre CHMMETPHN Ha MOAETISIX MCaIbHBIX KPUCTAIJIOB.
OnpezneneHye BHEIIHUX TPaHHBIX, peOCPHBIX U BEPIIMHHBIX (POPM B
KpHCTaJuIaX. Y CTAHOBKA KPHCTAJUIOB M OIPEAEICHUE KPHUCTALIOTpahuIecKux
CHMBOJIOB TPaHHBIX, peOEPHBIX U BEPIIMHHBIX (OpM.

N3ydenune cucreMaTniecKkoi KOJUIEKIIMH MHUHEPAIoB. @OpMbI IPHPOIHBIX
Bbl/leJIeHUIl MIHEpPaI0B

JImarHocTuyecKue CBOMCTBAa MUHEPAJIOB.

N3yuenwue, onucanne GU3NIECKUX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX
0COOCHHOCTEH CpacTaHUsl, ONPeAeICHUEe MUHEPAJIOB, CIOCOOOB MX
UCTIOJIb30BAaHUS B YUEPHOM METAJUTYPIHH U HAPOJHOM XO3SHCTBE.



[Ipunoxenue 2

7 OueHoYHbIE CPeCTBA JIJIsl POBeIeHH s POMEKYTOYHOM aTTeCTALMU
a) [lnannpyemble pe3y/abTaThbl 00y4eHHsI H OIIEHOYHbIE CPeICTBA /I IPOBeAeHNs MPOMEKYTOYHON aTTeCTAlNM:

Kox HNuauxkarop
JOCTHKEHHUS OueHo4yHbIE CpeCTBA
HHIMKATOPA .
KOMIIEeTeHIINIi
IIK-4 - Cnoco0eH BbINOJHATH 331a4M MO OlleHKe ChIPbS U METALUIYPru4ecKoil NpoAyKIMU, KOPPEKTUPOBATH U KOHTPOJIMPOBATh

NMPOU3BOJACTBEHHBIN NMPoLEcc

IIK-4.1

OneHuBaeT ChIpbe U
METaJUTYPrHYECK YO
TIPOJYKIHIO,
KOPPEKTHPYET U
KOHTPOJIUPYET
MIPOU3BOJICTBCHHBIH
MPOILIECC ¢ 000CHOBAHUEM
TIPUHSATBIX
TEXHOJOTMYECKUX U
TEXHUYECKHX Mep

IIpuMepHBbIii NepedyeHb BOIPOCOB K 3a4eTy

ok wdE

7.
8.

9.

[TonsiTve 0 KpUCTasIEe U KPUCTAJUIMYECKUX BEILIECTBAX.

OcHOBHBIE CBOMCTBA KPUCTAILJIOB.

CuMMeTpHs KpUCTAIUIOB, BUABI CAMMETPUU, CHHTOHUH, KATETOPHH.
IIpocTpaHCTBEHHAs KPUCTAIUIMYECKAs PELIETKA, €€ DIEMEHTBI U IapaMeTPBhI.
[TonsiTHE O MPOCTHIX U KOMOMHAIIMOHHBIX (hOpMax, MIPUHLIUIIBI UX HA3BAHMSL.

VYcranoska kpuctaiuioB. [IpaBuna BeiOopa ocel u eAMHUYHON I'paHu. VIHIEKChl M CHMBOJIBI TPaHel u

HPOCTHIX (HOpM.

3aKOH palOHaIbHOCTH OTHOILIEHUH MapaMeTpoB - 3aKoH [ aron
[TpaBuia ycTaHOBKM KYOMUYECKHX M T€TPAarOHAIbHBIX KPUCTAILIOB.
IIpaBuna ycTaHOBKY TPUTOHAIBHBIX ¥ T€KCArOHAJIBHBIX KPUCTAIIOB.

10.ITpaBuna ycTaHOBKH KPUCTAJUIOB HU3IIEH KaTETOPHH.

11.3ak0H MOCTOSHCTBA TPAHHBIX YTJIOB.

12.0cHoBHBIE 337]aul KPUCTAIIOXUMHUHU. THUIIBI TUIOTHEHIINX IAPOBBIX YITAKOBOK.
13.0OcHOBHBIE THIIBI KPUCTAIUTMYECKUX PEUIETOK M TUIIHI pereTok BPABD.

14. Tunsl KpUCTAIUTMYECKUX CTPYKTYP HOHHBIX KPUCTAILIOB.

15.Tumbl KpUCTANINYECKUX CTPYKTYP METAITTNYECKUX KPUCTAIIIIOB.

16.Tunsl KpUCTAIUTMYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAILIOB.
17.M3omopdu3M, TUIIBI H30MOPPU3Ma IO CTENEHN COBEPILIEHCTBA U XapaKTepy 3aMellleHusI.
18.ITonmumMopdHU3M 1 MOTUTHUITU3M.

19.1TonsTre 0 MuHEpase, pyae u nopoze. [IpomelineHnas knaccudukarus.
20.Kpucramioxumuueckas Kiaaccu(uKaus MUHEPAJIOB.

21.0Ontrueckue (IBET, BET YEPTHI, OJIECK, TPO3PAYHOCTH) CBOMCTBA MIHEpAIa.
22 Mexanudeckue (TBEpAOCTbh, CIIARHOCTb, U3JI0M) CBOMCTBA MUHEPAJIOB.




Kon
HHIMKATOpAa

HNuaukarop
JOCTHKEeHUS
KOMIIeTeHIN

OuneHo4HBIE CPeICTBA

23.Mopdomorust MuHepasioB. [IoHITHE O CTPYKTYype U TEKCTYpE.

24 Tlonsitue 06 orpanke, raburyce u oomuke MuHepanoB. Knaccudukanus MuHepaioB 1o 00JIHKY U CTETIEHU
uauomopduszma.

25.Knaccuduxanus CTpyKTyp M0 OTHOCHTEIBHOMY M a0COIOTHOMY pa3Mepy MHUHEPAJIbHBIX WHAUBUIIOB.

26.0co6bie (hopMbI MUHEPAIBHBIX arperaToB Apy3bl, CHepoauThl, HAaTe€UHbIE (HOPMBI.

27.1TonpoOHast XapaKTepUCTHKA reMaTuTa U KopyHaa. CBeleHHsI 0 MarHETUTE.

28.ITonpoOHast xapakTepuCTHKa MarHeTUTa U XpoMuTa. CBeICHUS O IIMUHENIN U BIOCTUTE.

29.XapakTepucTuKa KapOOHATHBIX MUHEPAIOB: KaJIbLUT, TOJIOMUT, MAaTrHE3UT, CUACPUT, MAJIAXHT, a3ypHT.
HX poisib B YEPHOU METAJUTYPIrUH.

30.XapakTepucTuka Cynb(puI0B: XaTbKOUPHT, IUPPOTHH, TAJICHUT, CaTIepUT, MOTUOJCHHUT, APCEHOTHPHT.
HX poisib B YEPHOU METAJUTYPIrUH.

31.XapakTeprcTiKa MUHEPAJIOB U3 KJlacca Cyab(paToB: OApHT, TUIIC, AHTUIPUT.

32.XapakTepuCcTHKa CUIIMKATHBIX MUHEPAJIOB U3 TPYIIIbI MOJIEBBIX LIMATOB.

33.XapakTeprcTika MUHEPAJIOB U3 TPYIIITBI OJIMBUHOB: ((asuiuT, GOpCcTepruT, MOHTUYEIUINT).

34.XapakTepuCTHKa CHIIMKATHBIX MUHEPAIOB U3 TPYIIIBI TMPOKCEHOB: (UOICH/, aBTUT, TeIEeHOEPTHT).

35.XapakTepucTiKa MUHEPAJIOB IpyHbl aM(puOOIIOB: (AKTHHOIUT U POroBasi 0OMaHKa).

36.006mue npegcTaBieHust 00 SHAOTCHHBIX, SK30I'€HHBIX H METaMOP(OTEHHBIX MpoIeccax
MHUHEpaio00pa3oBaHuUs.

37.Marmatuueckue npoueccs (3¢ dy3uBHbIE 1 HHTPY3UBHBIE). Kimaccupukarums MarMmaTn4eckux moposI:
KUCIIbIe (TPaHMT), CpeIHUEe (CUEHUT, TUOPUT), OCHOBHBIE (rab0po, 6a3abT), yIbTPOOCHOBHBIE (JIyHHT,
KUMOEpIIUT), iesIouHble (HeeTMHOBBIN CHEHMUT).

38.IlermatuToBBIE, KOHTAKTOBO-METACOMATUYECKHE (CKAPHOBBIE) U THAPOTEPMAIbHbIE TPOLECCHI.
MecTopoKACHHUS TIOJIEBBIX NCKOIIAEMBIX, CBS3aHHBIE C STUMH MPOIECCAMHU.

39.9K30reHHbIE TIPOLIECCHI: BRIBETPUBAHUE M 0CaIKO0OpazoBaHue ((pU3HMUECcCKoe, XUMUIECKOE U
OnoXuMHUIecKoe). MecTOpOXKIEHHS MOJIE3HBIX HCKOMTAeMBbIX.

40.MeTtamopduuecKkue Mporecchl: KOHTAKTOBBIM U PerMOHANBHBINA MeTaMOphU3M. MecTOpOoXKIeHUS
TIOJIE3HBIX MCKOTTAEMBIX.

41. TexHUYeCKHUE MPOIIECCHl MUHEPAIO00pa30BaHMUSI.

42 Ilonstue 00 arnomepanuu. IIponeccel qucconunym MUHEPAIOB U METACOMAaTHYECKOr0 3aMEIIEHUsI.




Kon
HHIMKATOpAa

HNuaukarop
JOCTHKEeHUS
KOMIIeTeHIN

OuneHo4HBIE CPeICTBA

43.IIpouecchl KpUCTAIIN3ALMH [IPU arJIOMEpaLiy.

44 XapakTepuCTHKa ITIABHBIX U XapaKTEPHBIX arIOMEPAllMOHHBIX MHHEPAJIOB.
45.ITapareHe3anc MUHEPAJIOB.

46.OcHOBHBIE CBEJICHHS O KPUCTAJUIN3ALIMHU BEIIECTBA.

47 KuHeTn4eckue TUIbl KpUCTAJUIN3ALIUY.

48.3apoxIeHre KPUCTAIIOB.

49.0OcHOBHBIE TEOPUH POCTA KPUCTAILIOB.

50.Kpucramnorpadust 1 MUHEPAIOTHS METAILTYPTHYECKUX [IUIAKOB M IJIAMOB.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATeJIM H KPUTEPHH
OLICHUBAHUS:

IIpumepHasi CTPYKTYpa U cOepKaHHUE MYHKTA:
[Ipouenypa oneHUBaHUs 3HAHUM, YMEHUN, HABBIKOB 10 JUCHUIUIMHE «OCHOBBI
MUHEpAJIOTUM» BKIIOYAET yUeT YCHEIIHOCTHU 10 BUJAM OLICHOYHBIX CPE/ACTB.

HIkana oueHMBaHUs JOMAIIHUX PadoT

OneHuBaHue 10MaIIHUX padoT MO AUCHUILIMHE «OCHOBBI MUHEPAJIOTUU» ITPOBOAUTCS 110
MPUHIINITY «3aYTEHO» / «HE 3aUTEHO.

«3auTeHO» BBICTABIISETCA B Cllydae, €ClU JOMAIIHssA padoTa oopmiieHa B COOTBETCTBUE C
TpeOOBaHUSIMU METOAMYECKHUX yKa3aHUH, TeMa JOCTaTOYHO MpopaboTaHa, MaTepuai XOpOoIIo
CTPYKTYPUPOBaH, KOJIMYECTBO MCIOJIb3YEMOU JIUTEPATYPBI HE MeHee 5. B ciyyae, ecin
KaKoW-1100 U3 KpUTEPHEB HE BHITIOIHEH, IOMAIIHAS paboTa BO3BpalaeTcst Ha JopaboTKy.

[Ipouienypa oreHUBaHUS 3HAHUM, YMEHUMN, HABBIKOB 10 AUCHUILUIMHE «OCHOBBI
MUHEPAJIOTUU» BKIIIOUAET yUYeT YCIEIIHOCTH 10 BUAaM OIICHOYHBIX cpeAcTB (11.6.).

[TpakTrueckue 3aHITHSI CYUTAIOTCS YCIIEIIHO BBIITOJIHEHHBIMU B CIy4yae Mpe0CTaBICHUS B
KOHIIE 3aHATHUS OTYETA, BKIIFOYAIOIIET0 TEMY, COOTBETCTBYIOLIME PUCYHKHU U TIOJIHUCH.

Tembl foMalIHUX pabOT pacHpeeissioTCsl Ha NEPBOM IPAKTUUECKOM 3aHSATUH, TOTOBbIE
paboThI MPEIOCTABISAIOTCA B COOTBETCTBYIOIINE CPOKH.

Jlomyck K 3a4eTy ¢ OLIEHKON BBICTABIISAETCS MPU:

- 3aUTEHHOM KOHTPOJIBHOU padoTe;
- IPEIOCTABJIEHHBIX OTUETaX IO MPAKTUYECKUM padboTaMm.

IIxana oueHUBAHUSA MNPaAKTUHIECCKHUX paﬁoT

HpaKTI/I‘-IGCKI/Ie 3aHATUA CHUTAIOTCA YCIICIIHO BBIITOJHCHHBIMU B CJIy4ac NpEAOCTaBJIICHUA B
KOHIIC 3aHATHUA 0TYCTA, BKIIFOYAOMIETO TEMY, COOTBCTCTBYIOIIUEC PUCYHKH U ITOAIINCH.

[TpomexxyTouHast aTTecTanus 1no auciuIuimae «OCHOBBI MUHEPAIOTUMY BKIIOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOEHHS 00yUYaIOLUIMMUCS 3HAHUI, U
MPAKTUYECKUE 3a/IaHUs, BBIABISIONINE CTETIEHb C(HOPMUPOBAHHOCTH YMEHUH U BIIaJICHHH,
MPOBOJIUTCA B popMe 3auera.

Jlns momy4yeHwus 3a4eTa 1o IUCHUTUTHHE 00yJarouiicst 00s3aH MOArOTOBUTCS 110 BOITPOCAM.

IIpuMepHBbIi IepedYeHb BONPOCOB K 3a4€eTy
1. TlonsTHe 0 KpHUCTaUIe U KPUCTAJUIMUECKUX BEIIECTBAX.
OcHOBHBIE CBOWCTBA KPUCTAJIJIOB.
CummeTpHs KpUCTAIOB, BUJIbI CAMMETPHUH, CHHTOHUH, KATETOPHH.
ITpocTpaHcTBEHHAs KPUCTAIIIMYECKAs PEILIETKA, €€ DJIEMEHTHI U 1ApaMETPHI.
[TonsiTvie 0 MPOCTHIX U KOMOMHALMOHHBIX (POpMax, IPUHIUIIBI UX Ha3BaHUSL.
VYcranoBka kpuctaiioB. [IpaBuiia BeIOOpa ocelt M eTMHUYHON TpaHu. MIHIeKCh 1
CUMBOJIbI TpaHel U IPOCTHIX (OpM.
7. 3aKoH palMOHAIbHOCTH OTHOILICHUN ITapaMeTpoB - 3aKoH [ aton
8. IlpaBuia ycTaHOBKM KyOMYECKHX U TETPArOHAIBHBIX KPHCTAILIOB.
9. IIpaBuina ycTaHOBKHM TPUTOHAJIBHBIX U I€KCArOHAJIBHBIX KPUCTAJIIOB.
10. INpaBuia ycTaHOBKH KPUCTAJUIOB HU3IIEH KAaTErOPHH.
11. 3aKOH MOCTOSHCTBA I'PAHHBIX YIJIOB.
12. OcHOBHBIE 331a4H KPUCTAJUIOXUMHUH. THITBI INIOTHEHIIINX MIAPOBBIX YITAKOBOK.
13. OcHOBHBIE THIIBI KPUCTAJUIMYECKHUX PEIIETOK U THIHI pemeTok BPABD.
14. Tunbl KPUCTAIUINYECKUX CTPYKTYP MOHHBIX KPUCTAJIIOB.
15. Tunel KPUCTAIIIMNYECKUX CTPYKTYP METAIUIMUECKUX KPUCTAIIIOB.
16. Tunsl KPUCTATUINYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJIIPHBIX KPUCTAJIIOB.

ook owd



17.
18.
19.
20.
21.
22.
23.
24.

25.

26.
27.
28.
29.

30.

31.
32.
33.
34.

35.
36.

37.

38.

39.

40.

41.
42.

43.
44,
45.
46.
47.
48.
49.
50.

N3omopdusm, THIB H30MOphHU3Ma 110 CTENICHH COBEPILEHCTBA U XapaKTepy 3aMeICHHS.
[Tonmumop}u3M U MONTUTUTTUZM.

[TonsiTue o MuHepane, pyae u nopoae. Ilpomplniennas KiaccupuKarus.
Kpucrannoxumuueckast kinaccuukaiysi MUHEPAIOB.

OnTuueckue (I[BET, IIBET YEPTHI, OJIECK, MPO3PAYHOCTh) CBOWCTBA MUHEPATIA.
Mexannueckue (TBepAOCTh, CIIAHHOCTb, U3JI0M) CBOIICTBAa MUHEPAJIOB.

Mopdonorus muaepanon. [loHATHE O CTPYKTYpe U TEKCTYpE.

[TonsiTue 06 orpanke, raburyce u oo6auke Munepanon. Kiaccudukanus MuHepanoB Mo
00JIMKY ¥ CTeTIeHU uanoMopdusma.

Knaccudukanus cTpyKTyp 0 OTHOCUTEIIBHOMY U aOCOIOTHOMY pa3Mepy MUHEpabHBIX
WH/IBUJIOB.

OcoObie hopmMbl MUHEPATIBHBIX arperaToB IpY3bl, CPEpOIUThI, HATEUHbIE POPMBI.
[TonpoOHast XxapakTepucTHKa reMaTuTa U KopyHaa. CBeIeHUsI O MarHETHTE.

[TonpoOHast XxapakTeprcTHKa MarHeTuTa u Xxpomurta. CBeJCHHS O IINMUHETN U BIOCTUTE.
XapakTepucTUKa KapOOHATHBIX MUHEPAJIOB: KAJIBIUT, JOJIOMHT, MarHe3uT, CHICPHT,
MaJaxuT, a3ypuT. VX poib B 4epHOIl MEeTaJUTypruu.

XapakTepHucTuKa Cynb(pHUI0B: XaIbKOIUPHUT, TUPPOTHH, TaJICHUT, Caepur,
MOJIMOICHUT, apCeHOMUPHUT. VX poJib B YepHOI MEeTaJUTypruu.

XapakTepHucTHKa MHHEPAJIOB U3 Kilacca Cyinb(aToB: OApUT, TUIIC, AaHTUAPUT.
XapakTepucTUKa CUIMKATHBIX MUHEPAJIOB U3 TPYIIbI OJEBBIX IIINATOB.
XapakTepuCcTUKa MHHEPAJIOB U3 TPYIIIBI OJUBUHOB: ((pasmut, GopcTepuT, MOHTHICIITUT).
XapakTepucTuKa CUIMKATHBIX MUHEPAJIOB U3 IPYIIbl TUPOKCEHOB: (JIMOTICU]I, aBTUT,
reIcHOepruT).

XapakTepucTuKka MUHEPAIOB TPYIIbl aM(prO0I0B: (AKTUHOIUT U POTrOBasi OOMaHKa).
OO6mme mpeacraBneHust 00 YHIOTEHHBIX, SK30TEHHBIX M METaMOP(OTreHHBIX MPOLIEccax
MHUHEpaI0o00pa30BaHuUs.

Marmaruueckue nporeccsl (3¢ y3uBHble 1 UHTpY3UBHBIE). Kitaccuduxarms
MarmMaTU4ecKuX MOpo/: KUcible (TPaHuT), CpeHue (CHEHHUT, IUOPHT), OCHOBHEIE (Tab0po,
0a3anbT), YIBTPOOCHOBHBIC (TYHUT, KUMOEPIIUT), IIeI0UYHbIE (HEETUHOBBIM CUCHHUT).
[TermaTuTOBBIE, KOHTAKTOBO-METACOMATHUECKUE (CKAPHOBBIE) U THPOTEpMaIbHbIE
npouecchl. MecTopok1eHHs MOJIEBBIX HCKONAEMbIX, CBSI3aHHBIE C 3TUMHU MPOLIECCAMH.
DK30reHHbIE POLIECCHI: BBIBETPUBAHUE U 0CaIKOOOpa3oBaHue (PU3MUECKOe, XUMHUECKOE
U OnoxuMm4decKoe). MecTopoKIeHHS MOJIE3HBIX HCKOTIAEMBIX.

Metamopduueckre npouecchl: KOHTAKTOBBIN M PETHOHAIBHBIA METaMOP(U3M.
MecToposKIeHHS TTOJIE3HBIX UCKOTTAEMBIX.

TexHuueckue npoueccsl MUHEpaao00pa3oBaHusl.

[TonsiTue 06 arnomepanuu. [Iporeccs! AMCCOMIIMY MUHEPAIOB M METACOMAaTUYECKOTO
3aMeIIeHusl.

[Tpouecchl KpuCTAIIM3aLMU TIPU arjIoOMepaIuu.

XapakTepucTHKa TJIaBHBIX U XapaKTePHBIX arJiOMepallMOHHBIX MHHEPAJIOB.
[Taparene3nuc MUHEpaoB.

OcHOBHBIE CBEJIEHUS O KPUCTAJUTM3AIUY BEIIECTBA.

KuneTnueckue TUIIBI KPUCTAILTH3AIHH.

3apox/ieHue KpUCTAILIOB.

OcCHOBHBIE TEOPHH POCTa KPUCTAILIIOB.

Kpucrannorpadust 1 MuHEpanorus METALTYPTUUECKUX IIJIAKOB U IILIAMOB.



ITpunoxxenue 3
MeTtoauyeckue peKOMeH/IAlMHU 110 BbINOJIHEHHUIO U 3allIMTe MPAKTHYECKUX padoT
1. IlpuroroBuTsh J1a60paTOPHbIE NPUHALJICKHOCTH:
*CTEKIIO;
*(hapdopoByr0 HETJIa3ypOBaHHYIO MJIACTHHKY;
*mkany TBepaoctu Mooca;
*kommac (MarHUTHYIO CTPEJIKY);
*CONIIHYIO KUCIIOTY.
2. Onpeaenuts 6jeck MuHepada. [IpoBeputs cedst 0 STATIOHHON KOJIJICKIHH.
3, OnpenenuTh BT MHUHEPAJIA, UCIIOIb3YSd YTOUYHEHHS TUIIA «I0JI0YHO-3€JICHBII,
«COJIOMEHHO-KEJITBIY, <GKENTO-3EJEHBIN» U T.II.
4. IlpoBecTH 4epTy U pacTepeTh ee AJis NoydyeHus: 601ee TOHKOTO MOPOIIKa.
5. OnpenenuTh cCIaiiHOCTH MUHEPAJIa, JUIsl 3TOTO:

e BrIACHUTB, COCTOUT JIM 00pasell U3 OAHOTO 3epHa, U3 MHOTUX MEJKHUX 3€pPEeH WJIH UMEET
CKPBITOKPUCTAJUIMUECKOE CTpoeHue. B nocnenneM ciydae crialHOCTh Ha0Jt01aTh
HEBO3MOKHO.

e HaxiionuTh 00pasel K CBETy U HaliTU IOBEPXHOCTH, 3€pKAJIbHO OTpaxkaroliue cBetT. Eciu
OHM HUIYT NapauIeIbHBIMU CTYIIEHbKaMH — 3TO, BO3MOKHO, CIAalfHOCTh (a MHOTJIa — FPaHu
KPHCTAJLIOB).

e  VYCTaHOBUTD, [10 KAKUM HalpaBJICHUSAM UJIET CIAHOCTb, a 10 KaKUM - U3JI0M.

e OmnpenenuTs yroj MEXIy IJIOCKOCTSMU CIIAHOCTH B rpajaycax.

6. Onpenenuth TBEPAOCTH MUHEPAJIA.

OmnpenensTh TBEPAOCTh MUHEpasa CIeAyeT Ha CBEKEM H3JI0Me, Ha FPaHAX KPUCTaJlIa, HO HE Ha
BBIBETPUJION TOBEPXHOCTU U HE HA U3JIOME arperaros.

7. He mytathb yepTy u napanuny. Yepra ocraercs Ha paphopoBoii 11acTuHKe, a apanuHa — Ha
cTexie!

8. OnpeneuTh MArHUTHBIE CBOMCTBA TEMHOOKPAILICHBIX MHHEPAJI0B, HCIIOJIb3Ysl KOMIIAC
WJIM MarHUTHYIO CTPEJIKY.

9. IlpaBnJIbHO Ha3BAaTh ONpeAeaseMblii 00pa3en MOXHO JIHILIb IIOCIIE TOrO, KaK BBISBICHBI BCe
ero pusuveckue cBoiicTea u MopgdoJioruro.



