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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa juisa peanuzauuu B 2024 - 2025
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepcKkoro 1emaa 1 00orameHus

IIporokomor 20 . Ne
3aB. kadeapoii N.A. T'pumin

Pabouast mporpamMmma repecMoTpeHa, 00cykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapsl ['eonoruu, MapKieiiiepeKkoro aeia u 00orameHus

IIporokon ot 20 . Ne

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

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3aceqaHuu Kadeapsl ['eonoruu, MapKieiiiepckoro eia u 00orameHus

IIporokon ot 20 . Ne

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kadeapsl [ 'eonornu, MapKIenaepckoro aeiia u 000orameH s

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




1 Iles1u ocBOCHUS TN CHMILTUHBI (MOYJI51)

Lenbto JUCIUTUTAHBI «OCHOBBI MUHEPAJIOTUN»  SIBJISETCA U3y4eHue
KPUCTATIOMOP(OJOTUH, KPUCTALIOXUMHUHU, KPHUCTAUIOQU3UKH ¥  KPUCTALIOTEHE3Hca
MUHEPAJIOB B METAJUTYPTUUYECKUX U €CTECTBEHHO-T€0JIOTMUECKUX MTpoLieccax.

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

Jucuuruimaa OCHOBBI MUHEPAJIOTHK BXOJIUT B YaCTh Y4€OHOTO I1aHa (YOpMUPYEMYIO
y4aCTHHKaMU 00pa30BaTeIbHbIX OTHOILIEHUI 00pa30BaTeNIbHON IPOrPaMMBbl.

Jns  u3ydeHus JUCHMIUIMHBI HEOOXOIMMBbI 3HaHMA (YMEHHUsS, BIAJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUINH/ IPAKTUK:

®duznka

Maremaruka

3HaHus (yMEHUs, BIIAICHUS ), IOJTYYCHHBIC TIPU U3YYCHUHU TaHHON JAUCIHUILIMHBI Oy IyT
HEO0XO0AUMBI JUIsl U3yYeHUS IUCLUILINH/TIPAKTHK:

VYuebHasg - HaydHO-MCCIIEZOBaTeNbCKasi pabora (MOSydyeHHE MEPBUYHBIX HABBIKOB
Hay4YHO-UCCIIEI0BATENIbCKON pabOThI)

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynabrare ocBOeHMS ~JUCHMIUIMHBL  (MOAyns)) «OCHOBBI ~MHHEPATIOTHUN
oOyuyaromuics 10JKeH 001a1aTh CAEAYIOIUMU KOMIIETEHIUSIMU:

Kon naaukaropa WNHaukaTop TOCTHKCHUS KOMITICTCHITIH

[1K-4 CrnocoOeH BBITOMHATH 337a4d MO OIEHKE CHIPbS M METALTyPTUYeCKON MPOMYKIUH,
KOPPEKTUPOBATh U KOHTPOJIUPOBATH IIPOU3BOACTBEHHBIN IIPOLIECC

[1K-4.1 OLEeHUBAET ChIPhE U METAJUIYPrUYECKYI0 MPOAYKIUIO, KOPPEKTUPYET U
KOHTPOJIUPYET MPOU3BOJICTBEHHBIN MPOIIeCC ¢ 00OCHOBAaHUEM MPHUHSITHIX
TEXHOJIOTHUYECKUX U TEXHUYECKUX MEp




4. CTpyKTypa, 00bEM H coaep:KkaHue TUCHUILIMHBI (MOAYJIsA)
OO0mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHUIl /2 aKaja. 4acoB, B TOM

YUCIIC:

— KOHTaKTHas paboTta — 37 akaJl. 4acoB:
— aynutopHas — 36 akaJ. 4acoB;
— BHeayIUTOpHAas — 1 aKaJ1. 4acos;

— caMoCTOsTeNNbHAs paboTa — 35 akaj. 4acoB;

— B (hopme npakTraeckoit moarotroBku — 0 aka. yac;
®dopma aTTeCTalMu - 3a4ET
AynutopHas = o
KOHTaKTHAsI =
0 z 3 dopMa TEKyLIEro
o, pabota E g B
Pa3nen/ Tema 3 (B akaz. yacax) £ 7 e KOHTPOJIA Kon
S A & J caMOCTOSATENIBHOM |  yCIeBaEMOCTH U
JCIUTUTAHBI P £ o . |xommereHuu
O = paboThl MIPOMEKYTOYHOM
na0. | mpakT. |3 J
Tlex. zZ'9 aTTeCTaluu
3aH. | 3aH. [0 9
1. OcHoBBI KpucTaILIOTpadhuu
Peructparnus na Hanwucanue
caiite JIOMAIllHeH paboThI
https://www.lekto | Nel mo 3aganHO#
rium.tv/ Ha kypc [Teme. YcrHEIi onpoc
nekiui «OcHOBBI | (coOecemoBaHue).
1.1 Bpognas. OCHOBBI KpUCTAJUIOXUMHHU Brimonnenne
KpHucTauiorpaduu. 3aKkoH 0,5 ». N3yuenune 3aJJaHui TI0 Kypcam TIK-4.1
MOCTOSIHCTBA YIJIOB OCHOBHOI1 1 «OCHOBBI
JIOTIOJTHUTENIFHOM | KPUCTAIUIOXHMUID».
HaY4YHOU IIpencraBnenue
JIUTEPATYPEI, Pe3yNIbTaTOB B BHIC
KOHCIIEKTa mporpecca Ha Kypce
JIEKITHIA. (caitt openedu.ru).
Nzyuenue
OCHOBHOI U HaHHSaHHe
JOTOTHUTEIbHO | AOMALIHEH pa60Tu1)1
1.2 CuMMeTpHst KPUCTAILIIOB 0,5 HayHOi Nel mo 3a/JAHHO TIK-4.1
nmTeparypsl.  |TEME. YerHblii onpoc
Pabora ¢ (cobecenoBanue)
Ilogroroska k
A Hanucanue
MPaKTUYECKOMY o
JOMalIHe paboThl
3aHSTHIO. .
Nel 1o 3amaHHOI
Nzyuenue o
o TeMe. YCTHBIH ompoc
1.3 ITpocteie hopmbl OCHOBHOI 1 (cobecenoBanue)
: P p 0,5 2 JIOTIOJTHUTENILHOU ’ T1IK-4.1
KPHCTAIJIOB . Beinonnenue u
Hay4IHOH
3aIuTa
JIUTEPATYPBI. .
MPaKTHYECKOU
Pa6ora ¢
paboThl
SHIUKIIOTIE UMY, No 1
CIIOBapSIMH.
IloaroroBka k
A Hamnucanwue
NPaKTUYECKOMY o
JOManrHei paboTh
3aHSTHIO. o
MavucHue Nel mo 3agannoit
et TeMe.. Y CTHBIN
OCHOBHOI1 1
1.4  Kpucramiorpaduueckue JIOTIOTHUTEIHHON onpoc
0,5 2 2 N (cobecenoBanme) TIK-4.1
CHMBOJIBI Hay4IHOH
HTEDATYDEL Brimonaenue u
PaTyphbl, 3alIuTa
KOHCIIEKTa .
. MPaKTUYECKOU
neknui. Pabora ¢
paboThl
SHIMKJIONEIUSAMH, No 2
CJIOBaPSMH.
Uroro no pazaeny 2 4 8



https://www.lekto/

2. OCHOBBI KpUCTAJUIOXUMHUH

Wzyuenne
OCHOBHOI 1
JIOTIOJTHUTEIbHON Hamucanue
HAY4YHOM JIOMAIlIHEeH paboThI
2.1 OCHOBBI KPUCTAJIIOXHMHUH 1 2 JUTEPATYPBI, Ne2 no 3apanHoi IK-4.1
KOHCIIEKTa TeMe. Y CTHEIH ompoc
nekuuid. Pabora c| (cobecenoBanue)
SHUUKIIONE UM,
CJIOBapsIMH.
Hroro no paszueny 1 2
3. OCHOBBI MHHEPAJIOTHU
Hamucanue
JIOMAIIIHEe#H paboThI
Peructpanus Ha | Ne3 mo 3amaHHOMR
wiathopme TeMe.
www.lektorium.tv Brinonnenue
. Ha Kypc «Mudsl | 3amganuii mo kypey
3.1 Brognas JICKIHS. 05 U peaNbHOCTH «Muost u K-4.1
Musepainorus. ' KaMHSI». peaTbHOCTH KaMHS». '
Wzyuenue IIpencraBnenue
y4eOHoit u Pe3yNIbTaTOB B BHIC
HaY4YHOH mporpecca Ha Kypce.
mauteparypbl.  |(www.lektorium.tv.).
YcTHBIH onpoc
(cobecenoBanue)
Brinonnenue n
3aIuTa
IToaroroBka k .
NPaKTHYECKOU
NPaKTUYECKOMY
paboThI
3.2 2 Kpucramnoxumuueckas SATATHIO. Ne 3. Vernslit onpoc
KiaccuHUKaIys MUHEPAIOB 0.5 I/Isyquvn ¢ (cobecenoBanue). TK-4.1
yueOHOM U
HAyHOH Hanusaﬂne
e JOMalIHeH pa6OTVI>I
Ne3 no 3apanHoOI
TeMe.
Brinonnenue n
3aIuTa
IlonroroBka k 71a00paTOPHBIX
MIPaKTHYECKOMY pabot
3.3 Onruyeckue " 3aHATHIO. Ne 4,5. Yernbrit
MEXaHUYECKUE CBOMCTBa 1 2,5 Nzyuenne ompoc TIK-4.1
MHUHEPAJIOB yueOHOI U (cobecemoBanue).
HAay4YHOU Hanucanue
JUTEPATypBI. JOMalIHe paboThl
Ne3 10 3amaHHOR
TeMe.
Brinonnenue n
3ammra
IoxnroroBka 71a60paTOpHBIX
HPaKTHIECKOMY pabot
3.4 CrIpyKTypsl U TEKCTYpHI 3aHATHIO. Ne 4,5. Yernbrit
MHUHEpalbHbIX arperaTtoB B 1 2,5 Nzyuenue orpoc [K-4.1
pydax ¥ TOPHBIX MOPOAAX yueOHOH U (cobecenoBanue).
Hay4HOM 1uTepa- Hanucanue
TYpBI JOMaIlHe paboThl
Ne3 no 3apanHOM
TeMe.



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

Uzyuenne

OCHOBHOMW 1
3.5  Kpucramnoobpasyromas JTOTIOJTHUTENILHOU Hanwucanue
cpena B npoiecce Hay4YHOU pedepara no
MHUHEPaI000pa30BaHHUs. 2 1 |[25]| nureparypsl, 3aJ]aHHOW TeMe. TK-4.1
Ku-netnueckue THIIBI KOHCIIEKTa YcTHBIi onpoc
KpPHCTAIUTH3aLUT nekuid. Pabora c | (cobecemoBanue)
SHIUKIIOTICTUSIMHU,
CJIOBapSMH.
Wzyuenne Brimonnenne
OCHOBHOI1 U 10- | jomaiiHel paboTh
MOJIHUTENBHOU Ne3 no 3amanHOM
3.6 3apokaeHue KpUCTAIIOB B Hay4HO# -  [Teme. YCTHBIN onpoc
Te0JIOTHYECKUX u 2 2 |35 TepaTypsl, (cobecenoBanue). IK-4.1
METAJLTYPTUYECKHX MPOoIIeccax KOHCIEKTA JIeK- MTHICaHH
eTain ec orecca OHCIIEKTa JIe Hammcanue
nmii. Pabora ¢ JIOMaIlHe# paboThI
SHIMKIoneausIMu, |  Ne3 mo 3agaHHON
CJIOBapsIMH TEeMe.
Nzyuenne
OCHOBHOM U JI0- Hammcare
3.7 OcHOBHBIC TEOPHH POCTa MIOJTHUTEIIBHON o
. JoMalIHei paboTbl
KPUCTAUIOB B npoiiecce HAY4HOM JIH- Ne3 110 3a1aHHOM
T€OJIOTTIECKOT! u TepaTypHl, - . -4,
€0JIOTHYECKOTO 2 4 epa MK-4.1
TeMe. 0 33aJJaHHOU
TEXHUYECKOTO KOHCIIEKTa JIeK- M
N TeMe. Y CTHBIN oIpoc
MHUHEpano00pa3oBaHus uii. Pabora ¢ (coBecesionante)
SHIMKJIONIEIUSMH,
CJIOBapSIMH
Uroro no pasneny 9 14 |15
4. T'eonoruvecKue mporeccs
Brinonnenne
4.1 OCHOBHBIC T€OJIOTHUECKHUE Uzyuenue N
IPOLECCHI 00pa3oBaHHs yueOHO U N
. 2 . Ne4 no 3apanHOM TK-4.1
MECTOPOKACHHI TIOJIE3HBIX Hay4IHOH .
TeMe. YCTHEIH ompoc
HCKONAaEeMbIX JIUTEPaTYpPBL. (coBecesoBanme)
Hanucanue
OJITOTOBKA K JloMalHe paboTsl
1T 6
4.2 TexHHYECKHE MPOLECCHI npakTadeckoMy | Ned mo 3amaHHOI
MUHEpanoo0pa3oBaHus  MpH 3aHATHIO. Teme. Beinonnenue
arJioMeparyi B TPOU3BOJICTBE 2 1 Nzyuenne W 3aIuTa TIK-4.1
YyryHa W CTald U B yueOHOi u 71a00paTOPHBIX
OTHe-yNopHO# (yTepoBke Hay4HOH JHTepa- pabot
TypBl Ne 6. Yernsrit onpoc
(cobecenoBanue)
Hamnucanue
4.3 OcCHOBHbBIE METOJIbI o
Uzydenue JOManrHei paboTh
KPHUCTAIIO-MUHEPATOTHYECKUX N o
2 9 | yueOHoIl u Hayu- | Ned mo 3amaHHOMN IK-4.1
" netporpague-ckux HOU JIUTEepaTypbl |Teme. Y CTHBIN onpoc
HCCIIeIOBAaHU N patyp ’ p
(cobecenoBanue)
Wroro no pazaeny 6 10
Hroro 3a cemectp 18 18 |35 3a4€T
Hroro no aucuumninae 18 18 |35 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C UCTIOJIb30BaHUEM DJIEMEHTOB OHJIAMH - KYPCOB, IPEACTABICHHBIX HA HAIIMOHATLHOU
oOpaszoBatenpHOM TuIaThopme «OTKpeITOe OOpa3oBaHHe» - Openedu.ru., a TaKke Ha
miathopMe IPOCBETUTEIILCKOTO TpoekTa «JIekTopuym» - Www. lektorium.tv.

JIekiuu MpoXOoIAT B TpaauIMOHHON (popme. Ha JeKIMu-KOHCYIbTAIluH, U3JIaraeTcs
HOBBII  Marepuaj, CONPOBOXKIAIOUIMICS BOIMPOCAMHU-OTBETAMH TI0 TEME  JICKIIUH.
Hcnonb3yeTcst TEXHOJOTHA - JIGKIMS-BU3yalu3alus, TJe H3JIOKEHHE Marepuania
COITPOBOJKIAETCS MPE3eHTANNEH (JeMOHCTpaueld Y4eOHbIX MaTepUalIOB, MPEICTABICHHBIX B
pa3MYHBIX 3HAKOBBIX CHUCTEMaxX, B T.4. WIIIOCTPATUBHBIX, TpaQUUECKUx, ayauo- Hu
BUJICOMATEPHAJIOB.

JIaGopaTopHbIe 1 IPAaKTUYECKUE PAOOTHI BBITOIHSIIOTCS CTYACHTAMH 110 BAPHAHTAM.

CamocrosarenbHas paboTa 3akKiIO4aeTcsi B MpopabOTKe OTAEIbHBIX BOIPOCOB IPHU
W3VUEHHUH JIMCIUILTAHBI U DK TIOATOTOBKE K ClIavye 3a4eTa. 3K3aMeHa.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4yarOIIMXCst
IIpencraBneno B npuiioxeHu 1.

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

8 VYueOHO-MeTOAMYecKOe M WH(POPMAINMOHHOE o0ecneyeHHe AUCHUILINHBI

a) OcHoBHas1 IMTEpaTypa:

Aobpamosa, P.H. Beenenue B reomnoruto : yueb. mocobue / P.H. Abpamora, 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) lonmotHuTEIBHAS TUTEPaTypa:

2. Ananbes, B. I1. Umwkenepnas reosorus : yueouuk / B.I1. Anannes, A.Jl. TTotamos,
A.H. IOmuH. — 7-e m3n., crepeotun. — Mocksa : UH®PA-M, 2017. — 575 c¢. — (Bricmiee
oOpa3zoBanue: bakanmaspuart). - ISBN 978-5-16-011775-1. - Tekcr : snekrponHbid. - URL:
https://znanium.com/catalog/product/769085 (mata o6pamenus: 06.12.2020). — Pexum
JIOCTYTIA: TIO TOATMKCKE.

3 CanpuukoB, B.H. Kypc nekmuit mo o6meii reomoruu. Y. 1. yuebnumk / B.H.
CanpHukoB ; TOMCKUI TONTUTEXHUYECKUN YHUBEPCUTET. - 2-€ H3., UCIP. 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 oGpamienus: 06.12.2020). — Pexum
JIOCTYTIA: TIO TOAMKCKE.

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

r) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneuenne

Haunmenosanue 110 Ne norosopa CpoOK IeCTBUS TUIEH3UN



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

MS Office

2007 Ne 135 ot 17.09.2007 OeccpovYHO
7Zip cBOOOTHO 0eccpouHO
IIpodeccnonanbHble 0a3bl JaHHBIX M HMH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIIKa
HammmonansHas
UH()OPMAIIMOHHO-aHAJTUTUYCCKAST URL.: https://elibrary.ru/project risc.asp
cucteMa — POCCHUCKHHN HHJIEKC

ITouckoBas cucremMa  Axajgemus
Google (Google Scholar)
Poccniickas I'ocynapcrBennas
ouobimoreka. Karanorn
DNEKTPOHHBIE PECYpChl OHOIMOTEKU
MI'TY um. I'.11. HocoBa

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TN CIUIINHBI (MOLYJIf)

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

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

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

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOG obOecrieyeHue JUCHUITIIIMHBI BKIIFOYACT:
MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOG obOecrieyeHue JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3Banue ayutopun OcHalleHUE ayAUTOPUU

VY4eOHble ayauTOpUHM IS TPOBEACHUS 3aHATUNH MynbTUMEAMMHBIE CPENCTBa
XpaHEeHUsl, Iepejavuu U npecTaBiIeHus: HHGOpMAaIIN
JIEKIITNOHHOTO THIIA

JlaGoparopus MuHepajaoruu Y4eOHble KOJUIEKIIMM MHUHEPAJIOB M TFOPHBIX MOPOJ Ha
CTEHJaxX.

Konnexnuu MuHEpanoB, TOPHBIX TIOPOJ, TIOJIE3HBIX HCKOTIAEMBIX, (DI0PHI U (hayHBI

B reojorunyeckom mysee MI'TV.

Pabouwne komiekimu Moieneit KpuCTallIoB.

[IIxana TBepaocTy Mooca B ssiuyKax.

I'eonornueckuit komrac.

Y4eOHble Te0IOTHYeCKHe KapThl.

JlabopaTtopus nerporpaduu YueOHbIe KOJUIEKIIMN TOPHBIX ITOPOJI HA CTEHAAX.

Konnekuuu TOpHBIX TOpPOA, TOJE3HBIX HCKOMaeMbIX, ¢uopsl U (ayHbl B
reoyiornaeckom mysee MI'TVY.

[IIxana TBepaocTy Mooca B ssiuyKax.

I'eonmormueckmii komriac.

Y4eOHbIe Te0IOTMYeCKre KapThl.

Aynuropun JUIsl CaMOCTOSITeNbHOM paboThl: [lepcoHanbHbIe KOMIIBIOTEPHI C TAKETOM
MS Office, Berxoiom B UHTEpHET M € JOCTYIIOM B

KOMITbIOTEpPHBIE KJIACChI; YUTAJIbHbIE 3aJIbl AIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

o6ubmmorexku Ilomemienue s XpaHeHUS U MPOPUIAKTUYECKOTO OOCITYKMBaHUS
yueOHOro 000pyIOBaHUS

Crennaxku Il XpaHEHHS Y4EOHO-HAIJBIIHBIX IMOCOOMH U y4eOHO-METOIUYECKOM
JIOKYMEHTaI1H.


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru

[Ipunoxenue 1

6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH

ITo

mucuuiuimae  «OCHOBBI

MUHEPAJIOTUN»  TMPEeIyCMOTpPEHa ayAWTOpHas |

BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaroImuXcs.

IIpuMepHas CTpyKTypa U COJAEp:KaHUE pa3iesIOB JUCLUIIINHEI

Kon
TEMBI

Tema
MUCLUIITUHEI

Coneprxanue

1 cemecmp

P1

Ocnoevl Kpucmannozpaguu.

T1.1

Bsoanast. OCHOBBI
KpucTayorpadum.
3aKOH NOCTOSHCTBA

yTJIOB

MuHepanorust ¥ MeTaJuLyprus 3apoguINCh
IIPAKTUYECKU OJJHOBPEMEHHO Ha 3ape pa3BUTHUSA
yenoBeuecTBa. [IpeaMer u 3agaun Kpucrauiorpapum,
KPUCTAIJIOXMMUU U MUHEPAJIOTUU. 3HaYEHHUE ITUX
HayK JJIs UCCIIEZJOBAHNS MUHEPAJIOB, Py, TOPHBIX
HOPOJ, arJIOMepaToB, IUIAKOB U MeTa/uioB. OOmmas
XapaKTepUCTHKa KpucTauioB. Kparkas ucropus
pa3BUTH 00LIEH U TEXHUYECKON KpHCTAIIOrpaduul 1
MHHEPAJIOTUH.

ArperaTHble cocTOsiHUS BeuecTBa. Kpucram u
KPHUCTAJUINYECKOE COCTOSIHE MUHEPAJIOB U METAILIOB.
OOu11e cBoiicTBa KPUCTAILIIOB: OJTHOPOJHOCTD,
JUCKPETHOCTh, aHU30TPOITHOCTh, CAMMETPUYHOCTD,
CIOCOOHOCTh K CaMOOTpaHeHuI0. PacripocTpaHeHHOCTh
MUHEPAJIbHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U
OBITY.

T1.2

CuMMeTpHs KpUCTAIUIOB

DNeMEeHTbl CAMMETPHH: TIEHTP, MIIOCKOCTH B OCH
(TOBOPOTHBIE U UHBEPCUOHHBIE) CHMMETPHH.
B3anmopeiicTBre 351eMEHTOB cCUMMETpUH. Buibl
CUMMETPHUH, CHHTOHUH, KATETOPUH U UX
KJaccudukanus.

T1.3

[Tpoctbie hopmel
KPHUCTaJJIOB

Kpucrann, ero rpanu, peépa u BepunHbl. CBs3b
BHEIIHEH (OPMBI U BHYTPEHHETO CTPOEHUS
KpucTauioB. PopMa KpUCTAIIOB. 3aKOH IIOCTOSHCTBA
JBYT'paHHBIX yIi10B. [IpocThie 1 KOMOMHALIMOHHBIE
(dbopMbI rpaneit, pedep u BepiinH. Buemnue Gopmsl 1
aHaToMMs KpucTaioB. CkeneTHbIe (HOPMBI
kpuctaioB. Kpucrannmiyeckue 1BONHUKN.

T1.4

Kpucrannorpaduueckue
CHMBOJIbI

IIpaBuia BbiOOpa KpucTaIorpaduuIecKux ocei u
€AMHUYHON IPaHU. 3aKOH PallMOHAIBHOCTH
OTHOILIEHUI apameTpoB (3akoH ["aron). IHaeKCH 1
CHUMBOJIBI IpaHeil, pedep, BEpIIMH U UX MPOCTHIX (GOPM.

P2

OcHoevl Kpucmaninjioxumuu

T2.1

IInoTHelMe aTOMHEIC
YIAKOBKH U THUIIbI
KPUCTAJUTMYECKUX
pemerok. [Tomumopduzm

ATOMHBIE Y HOHHBIE pafuychl. [InoTHelMe ynakoBku
aTOMOB B KPUCTAJUIOXMMHYECKHUX CTPYKTYpax.
IIpocTpaHCcTBEHHAs! KpUCTAIUIMYECKAs! PELIETKA U €€
JJIEMEHTBI: Y3JIbl, PSbL, INIOCKUE CETKH U




Kon
TCMBI

Tema
JUCIIATIIMHBI

Conepxanue

1 uzoMopdusm. Turbl
XUMHUYECKOM CBSI3H B
KpHUCTaJuIax

3JIEMEHTapHbIC sTYeKH. PeTUKyapHas IOTHOCTh
IJIOCKUX CETOK M I'paHey KpUCTalla. YTJIOBBIE U
JIMHEWHBIE TAPAMETPbI KPUCTAIUNINYECKUX PEIIETOK.
Turbl KpUCTAIUIMYECKUX pelIeTok bpasa.
TpaHCIALMOHHASE CUMMETPHS KPUCTAIUNIMYECKHUX
cTpyKTyp. IIpocTpaHcTBEHHBIE TPYTIIBI CHMMETPUU
E.C. ®enoposa. [Tomumopduzm. [Tomutunuzm.
Nzomopduszm. Uzoaumoppusm. TUIbl XUMUYECKUX
cBa3el B Kpuctamuiax. KoopinHayoHHbIe ynca.
Kpucrananueckue pacTBOpbI 3aMEILIEHUS, BHEIPEHUS U
BbIUUTaHUsA. MopdoTpomnusa. ATOMHbIE pa3pylIeHUS
CTPYKTYypHI kpuctauioB. Kiaccudukamnus neekroB
CTpyKTyphl. Toueunsie nedextsl. Juciokanuu
KpaeBbI€ U BUHTOBBIE. [[1OTHOCTH AUCHIOKALNA,
MeTo bl ux HabmoaeHus. CTpyKTyphl pacmaja
M30MOP(HBIX KPUCTAIIIMYECKUX PACTBOPOB.

P.3.

Ocnoevl Munepaiiocuu

T.3.1

BBojnas mexmms.
Munepanorus

[TonsTue o MmuHepane u MuHepaioruu. Poibs munepana
Ha ciy>x0e uBuIM3aui. MuHepaasl 1 MUHEPaJIbHOE
CBIpBE B UepHOU MeTayutypruu. O01as, reHeTudeckas,
peruoHabHas, KOCMUYECKasl, TEXHUUECKas U
TE€XHOJIOTMYECKasi MUHEPaJIOTUsl.

T.3.2.

Kpucrannoxumuueckas
KJaccupukanus
MHUHEpaJIOB

Kpucrannoxumuueckas kiaaccupuKaiys MAHEPAJIOB,
€€ IPUHIMIBL. XapaKTepUCTUKAa MUHEPATIbHBIX TUIIOB,
MOJITUIIOB; KJIACCOB, MOJIKJIACCOB; TPYIII, MOATPYIIT;
BHJIOB, pPa3HOBUHOCTEH; WHIUBUIOB U CYOUMHIMBHUIOB.

[IonsATHE O pyAax U rOpHBIX IMOPOJIAX.

IIpomblnieHHas kiaccuuKanus MUHEPAJIOB.
Knaccugukanys MUHEpaabHOTO ChIPbs B YEPHOUN
METaJULypPIrHH:

-JKeJIe30PYIHOE: ChIpOe (MaPTEHOBCKUE, JOMEHHBIE,
arJioMepaloHHbIE PY/Ib),

oOoranieHHoe (MPOMIIPOAYKT, KOHIIEHTpPAT),

CHHTE3UPOBAaHHOE (arJoMepar, OKaThIIIH,
(beppocuiassl),

-nerupytoniee: (pyasl Mapratiia, Xxpoma, KooanbTa,
BoJIb(hpama u 1ip.),

-¢mrocyronue: (KaablUT (M3BECTHSK), U3BECTH,
JOJIOMMT, KBapl, QJIFOOPUT U Ap.),

-OTHEYIOpHBIE: (MAarHe3uT (MePHUKIIa3), JOJOMHT,
HITTUHEIb, XPOMHT, OOKCUT (KOPYH/T), KAOJIMHUT
(MynuT), KBapIl (TPUIAUMUT, KPUCTOOAUT) U Ap.),




Kon
TCMBI

Tema
JUCIIATIIMHBI

Conepxanue

-IIJTAKOOOPa3yIoIIre MUHEPAITBI (OJTMBUHBI
(popcTeput, Gasiut, KaabIIHOOIUBHH), MEITUIUTHI
(reneHuT, OKEPMaHUT), MUPOKCEHBI (JIUOIIC],
reeHOepruT) u ap.),

-MHHEpAJIbl - HOCUTEH BPEAHBIX TEXHOJOTHYECKUX
npumMeceii: cepsl, pochopa, MHKA U Ap. (CyTb(OUIBL:
MUPUT, APCEHONUPUT, TUPPOTHH, CHATICPHUT U IP.;
¢docdatel: anaTuT, CHIIMKOKAPHATUT U JP.)

Hapal"CHeTI/I‘IGCKaH acconuanysa MUHEPAIOB.

T3.3.

OnTuyeckue u
MEXaHNYECKHE CBOUCTBA
MHHEPAJIOB

OnTuyecKue CBOMCTBA:

Ilokaszamenu npenromienus B ONTHUYECKU U30TPOMHBIX
(KpucTasuIbl BBICUIEH KaTETOpUHU) U aHU30TPOIHBIX
(kpucTambl cpeHeld (0THOOCHBIC) U HU3IICH
(IBYXOCHBIE) KaTeropHii) MuHepaax.
Jsynpenomnenue. [1neoxponsm MuHepasos.
Onrtuyeckre METOABI ONPECTICHHS
[IJIAKOOOPa3yIOIIUX MUHEPAJIOB B TPOXOISAIIEM CBETE -
nierporpadus.

L]gem B KpUCTAJTIMUECKOM arperare u nopoike (LBeT
yepThl). [IpruurHbI OKpacky MUHEPANOB.
JIroMuHecHeHIIMsI MUHEpaJIOB. BusyasbHble METObI
OIIpeJIeJIEHUs] MUHEPAJIOB.

Bneck - ompasicamenvnas cnocobnocms MAHEPAJIOB.
3aBUCUMOCTB 0JIeCKa OT KPUCTAIIIOXUMUYECKIX
(MeTamnuuecKui, MOTyMeTaNInYeCcKui, amMa3HbIi,
CTEKJISIHHBIN) M KPUCTAITIOMOP(POIOTUYECKUX
(3epKaIbHBIN, MATOBBIHN, )KUPHBIH, IIEIKOBUCTBIN U AP.)
ocobeHHocTel. OnTHYecKue METOAbI OTIPEeAETICHUS
METAJIJIOB U PyIHBIX MUHEPAJIOB B OTPAKEHHOM IIBETE -
MUHeparpadus.

MexaHn4ecKre CBOMCTBA MHHCPAJIOB:

Cnaiinocms, 0moenbHOCMb U U310M B KPUCTAILIAX
MHHEPAJIOB. 3aBUCUMOCTh CITAWHOCTH OT
KPUCTANIOXUMHUECKUX 0COOEHHOCTEH MUHEPAIOB.
CnaitHOCTb - IpUMEpP AHU3O0TPOIIMN MUHEPAIBbHBIX
kpuctamioB. Knaccugukaius cnaitHocTH 1o Gpopme u
CTEIIEHU COBEPILICHCTBA. METObl OIIPEACIICHNUS.

Teepoocmeb munepanos. MeTopl onpeieieHus
TBEPJOCTH: METOABI LIapanaHus (3TaJOHHas
necsituOanbHas 1Kaina TBepaoctu Mooca) u
BJIaBJIMBAaHUS aMa3HON nmupamuIsl Bukepca
(muxpotBepaomepsl [IMT). Peruxynspuas u
BEKTOpHAJIbHAsI aHU30TPONHS TBEPAOCTU. XPYNKOCTb,
YIPYroCTh, TAOKOCTh U 3JIACTUYHOCTh MUHEPAJIOB.




Kon
TCMBI

Tema
JUCIIATIIMHBI

Conepxanue

IIpoune cBOKCTBAa MUHEPAJIOB:

Ilnomnocmo. [luddepenmaniss MUHEPAIOB 10
IUIOTHOCTH B TIPOIIECCe KpUCTAIUTH3ANNH. JIMKBaIHsL.
Paccnoenue MuHEpaTbHBIX PACIUIABOB B IPUPOJIC
(Marma) ¥ B MeTaJUTypruu (Ij1aK / MeTasmn).
['paBUTanIMOHHBIEC TIPOIIECCHI 00OTAIIEHUSI MHHEPAJIOB.

Dnekmpomaznummusle c80UCMBA MUHEPATIOS.
MaruauTHble cBOMCTBA. MeTObI MATHUTHOT'O
oboraIeHus )KelIe3HbIX pya. TepModIeKTpuIecKue
cBoiictBa. TepmoDJIC. Tepmonapsl.
[Ipe3030eKTpUYECcKre CBOWCTBA (CTa0MIM3aLus
PaIuOBOJIH, THAPOAKYCTHKA, KBAPIIEBBIE YaChl U JIp.).

OrueynopHOCTh (TeMrepaTypa IUIaBJICHUs),
THIPOGUIBHOCTD, THAPO(HOOHOCTD, PACTBOPHMOCTD B
BOJIC M KHCIIOTaX, BKYC, 3amax u Ip.

T3.4

CTpyKTYpBI U TEKCTYpPbI
MUHEpaJIbHBIX arperaToB
B PyJlax ¥ TOPHBIX
opoaax

WneanbHble U peanbHbIe KPUCTAILIBL.
Kpucrannomopdonorudeckas crpykrypa. [lonstus o6
orpaHke, raburyce u 00JMKe KpUCTAIIIMUECKUX
MUHEpalbHbIX UHANBUIOB. Kinaccudukarms
KPUCTAJIJIOB 110 OOJIMKY (M30METPUIHBIC, YIITHHEHHBIC
u yroménHbie). OTHOCUTENbHBIE U A0COTIOTHBIE
pa3Mepbl MUHEPAIbHBIX UHANBUIOB.
I'panynomerpudeckas kinaccuduKaiyss MUHEPAIbHBIX
CTPYKTYp. YNOpsiI0UeHHOE (I1apaljiesIbHOE,
JBOMHHMKOBOE, palalIbHO JIyYUCTOE U JIp.) U
OecropsiIoYHOE cpacTaHHe MUHEPAbHBIX WHANBHUIOB.
DHJ0TaKCHAIIbHOE, AMUTAKCHAILHOE U MOMKUIUTOBOE
MpopacTaHre MUHEPATbHBIX WHIUBUIOB.

TexcTypbl MUHepaibHbIX arperatoB. Ocodbie GopMbl
MHUHEPAJIbHBIX TEKCTYpP: APY3bl, CHEPOTUTHI,
KOHKpPEIWH, CeKpenuu u T. 1. OCHOBHBIE
MOp(OJIOTHYECKUE TUIIBI TEKCTYP: MAaCCUBHAs
(omHOpOHAS), BKPATUICHO-TIITHUCTASI, CIIOMCTast
(monocuatas), neopMallMoHHas (TpeleHHas,
MPOXKUIIKOBast, OpeKdIHreBas).

T.3.5

Kpucrannoobpa3zyromias
cpena B IIpoliecce
MUHEPaI000pa30BaHusl.
Kunernueckue TUIbI
KpHUCTaTU3AIMN

[Iporeccrl kpucTaMI000pa30BaHUs B ra3000pa3HBIX
(ra3, map), >KUIKUX (pacruiaB, pacTBOpP) U TBEPJBIX
(kpuctamnmnueckasi, amopdHas) cpenax. [lonstue o
CTaOMIIbBHOM, PABHOBECHOM, METACTAOUIILHOM U
JaOUIILHOM COCTOSIHUU KPUCTAJLIIOB U
KpHUcTaoodpasymomieit cpensl. Kunernueckue
MPOMBIIIJICHHBIE TUIIBI KPUCTAITU3AIUN

T.3.6

3apokaeHNE KPUCTAIIOB
B F€OJIOTHYECKUX U
METAJITyPrUUECKUX
nporeccax

[Ipoueccel 3apokaeHus, pocTa U pa3pylIeHUs
KPUCTAJIJIOB B ra3000pa3HbIX (ra3, nap), JKUIKux
(pacrutaB, pacTBOp) U TBEPABIX (KPUCTAIUTMYECKHUX,
aMOp(HBIX) cpenax.




Kon Tema
TEMBbI JMCUUILINHEL Conepixanue
I'oMoreHHbIe 1 reTeporeHHbIEe MPOLECCHl 3aPOKACHHUS
KpucTaIIoB. KprcTammoXuMu4ecKie TUTIBI
3apOJIbIIIEBHIX LIEHTPOB KPUCTAIIU3ALUY IPU
reTepOreHHOM 3apoXkIeHUH. DaKTOPbI, BIUAIOMINE HA
CaMOIIPOU3BOJILHOE 3apOXK/IEHUE KPUCTAIUIOB U
cneuupuyeckrne 0coOOEHHOCTH LIEHTPOB
KpUCTAJITU3ALMU TIPU T€TEPOreHHOM 3apOKICHUU
KpHUCTAJIJIOB.
T.3.7 OcHosHble Teopun pocta | OCHOBHBIE TEOPUU POCTA KPUCTAILIOB:
KPHUCTAJJIOB B IIpoIiecce | TepMOAMHAMHUYECKas, Tu(dy3noHHAs,
re0JIOTUYECKOr0 U abcopOLMOHHAs!, MOJIEKYJISIPHO-KHHETHYECKas,
TEXHUUYECKOTO aucnokannonHas. OcoOEHHOCTH UX pean3aliy B
MHUHEpaJI000pa30BaHUSA MPUPOJHBIX U TEXHUYECKUX ycIoBHsIX. CrOCOOBI
yIIpaBJICHUS] KHHETUKOM KPUCTAJUIM3ALUU B KAYECTBOM
00pa3yroIuXCcsi METAJUIOB U MUHEPAJIOB.
P4 T'eonocuueckue npoyeccol
T.4.1 OcHoBHbIE ['eonorudeckoe cTpoeHre 3eMHOTO I1apa.
re0JOTHYECKHe
npoLecc 06pa3oBaHus DHOozenHble npoyeccyl MUHepanoodpa308aHuUs.
MECTOPOXIECHUI

ITOJIC3HBIX MCKOIIaACMBbIX

- MarMaTu4eckue (MHTpY3uBHBIE U 3(h(Dy3UBHEIC),
KpaTKasi XapaKTepPUCTHKA MarMaTHYeCKHUX ITOPOJI U
MECTOPOXKJICHHI MOJIE3HBIX UCKOIAEMBIX, B TOM YHCJIE
KEJIE30PYTHBIX B BYJIKAHUYECKUX TPYOKaX B3pbIBa B
Bocrounoit Cubupu;

- IETMATUTOBBIE, KpaTKas XapaKTePUCTHKA MOJIE3HBIX
HCKOIIaeMBIX

- KOHTAaKTOBO-METAaCOMAaTHYECKHUE (CKapHOBBIE)
XKene30pyaHble MecTopoxIeHus Anrtae-CassHCKOU
rOpHOI 001acTH;

- TUAPOTEPMATIBHBIE MECTOPOXK/ICHUS IIBETHBIX U
JIETUPYIOLIUX PY/I.

Dkz02ennvie npoyeccwul.”

- (huznuecKoe, XUMHUECKOE U ONOJIOTUYECKOE
BBIBETPUBAHUE (PKEJIE3HbIE HUIANBI OYPBIX KETE3HAKOB
1 MapTHUTOBBIX PYyJ B 30HC OKHCIICHHUA Cy.J'II)(i)I/IlIHBIX
MECTOPOKIEHUH);

- 0Ca/I0YHBIE: PacCHITHbIE (TATAHOMArHETUTOBBIE
POCCHINK Ha MOPCKOM Iiejib(de, KBapIeBbIe IECKU U
1p.), XeMOTEHHBIEC (MOPCKHE KeJIe30-MapraHieBbIe
KOHKPEIIMHU, U3BECTHSIKHU, OTHEYIIOPHBIE TIIMHBI H JP.),
Oonoxumudeckue (OOIIOTHBIE KETE3HbIE PY/IBL,
TOPGSHUKY U JP.).

Memamopgozennvie npoyeccol:

PernonanbHbIN, KOHTAKTOBRIA U TUHAMHUYECKHUI




Kon
TCMBI

Tema
JUCIIATIIMHBI

Conepxanue

Metamopdusm. Ctaauu metamopdusma.
MeTamopdoreHHbIE MECTOPOKICHUS )KETNE3UCTHIX
KBapIIMTOB, KAMEHHBIX YTIICH, KBapIUTa, OTHEYIOPHBIX
aHJIATY3UTOBBIX U KHAHUTOBBIX CJIAHIICB H JP.

T.4.2

TexHUYeCKHe MPoIecchl
MUHEPAT000pa30BaHUS
IpH arjioMepaIiu B
[IPOU3BOJACTBE YyTr'yHa U
CTaJIi U B OTHEYIIOPHOM

byTepoBke

JlpoGiienne 1 000TraIIeHUe MOJIE3HBIX HCKOIIAeMBbIX.
[ToHsTHE O KOHLIEHTpATE U OTX0/1aX (XBOCTAX)
oOoraieHus.

AFHOMepaHI/IH N OKOMKOBaHMUCE. MI/IHCpaJ'IOFI/Iﬂ
KEJIC30PYAHBIX arjioMeparoB U OKAaTBIIICH.

MpunepaiooOpazoBaHHe B JOMEHHBIX IIPOLIECCAX.
MunepaJiorusi JOMEHHBIX 11UIAKOB, TAPHUCAXKa Ha
(byTepoBKe M MUHEPATIbHBIX OTIOKEHUN (LIMHKUTA) B
TpyOOIIpOBOJAX.

Munepaioo0pazoBaHHe IPU CTATIEIIABHIBHBIX
nmpoueccax. AccumMwAnus nu3BecT. Munepanorus
CTaJICIUIABWIBHBIX IIIAKOB.

Munepanoobpa3oBaHre B OTHEYIIOPHBIX U3JIENHSIX B
MeTaJulypru. MuHepanorust KBapLuTOBBIX
(IMHACOBBIX ), IIAMOTHBIX, IEPUKIIA30BBIX,
LINMHUHEb-()OPCTEPUTOBBIX, CMOJIO-/I0JIOMUTOBBIX,
MYJUINTOBBIX U IIPOYUX OTHEYIIOPOB.

MmuHepanooOpa3oBaHUE B TPOU3BOJICTBE U
UCTIONIb30BaHUM (II0COB. MUHEPAIOTHsl MUHEPAIbHBIX
¢rocoB.

MI/IHepaJ'IOFI/IH MCTAJUTYPTUYCCKUX NIJIAMOB U TIBLJIH.

DKoJoru4ecKasi MUHEPAJIOTHS B PEIICHUH TTPOoOieM
KOMIUIEKCHOM MaJio- HJIK 0€30TXO0THOM IepepadoTKu
MHUHEPAIIBHOIO CBHIPBA.

T.4.3

OCHOBHBIE METOIBI
KPUCTAIIIO-MUHEPATIOTHY
€CKHUX U
neTporpapudecKkux
HCCIEeI0BaHUuN

Kpucrannomopdonornyeckuii 1 roOHHOMETPUUECKHIA
aHaJIn3.

I'panynomerprnueckuii anaus.

XuMUYecKu# (TOJHBIHN, TOKATBbHBIH, CIIEKTPAIIbHBIH,
PEHTTEeHOCTIEKTPaIbHBIN, SJHEPTOAUCIIEPCUOHHBII )
aHams.

JuddepeHnnanbHO-TEPMUUYECKUN aHAIIN3.

PentrenoBckuil ananms. KonnuecTBeHHbIN 1
KayecTBEHHBIN (pa3oBble aHaNM3bl. KoanuecTBeHHBIN 1
Ka4e€CTBEHHBI XMMUYECKHE PEHTI€HOCTIEKTPAJIbHBIE
aHanu3bl. JIOKaIbHBIM PEHTTEHOCIIEKTPAIbHBIN aHAIN3.

[lerporpaduyecknii aHaTU3 TOPHBIX ITOPOJI,
METAJIyPrUYeCKUX IIJIAKOB U OTHEYIIOPOB.
MUKpPOCKOIIMYECKOE UCCIEN0BAHNE MUHEPAJIOB B




Kon
TCMBI

Tema

JUCHUTIINHBI Conepxxanne

IpOXOAAIICM CBCTC.

Muneparpaduyeckuii aHaiu3 py, araioMepaTos,
METAJIJIOB U CIIIaBOB. MUKPOCKOIIMYECKOE
HCCJIEJOBAaHNE MUHEPAJIOB B OTPaKEHHOM CBETE.

DNEeKTPOHHBIE MUKPOCKOIIMUYECKHUE UCCIIEJOBAHMS
(MEeTo0M PEeIINK, CKAaHUPOBAHUS U IPOCBEUMBAHMS).

dotorpaduveckne METOIbl HAyYHBIX UCCIICTOBAHUIMA
(makpo- u MukpodororpadupoBanue).

KomnbroTepHas rpaduueckast 1 CTaTHCTUYECKas
00paboTKa JaHHBIX MUHEPATOIHYECKUX U
KPUCTAJUIOXUMHUYECKUX UCCIIEI0BaHUH.

Ilpumepnaa memamuka camocmoamenvHoil padomaol

CamocrosTenpHas pa60Ta 3aKJIF0YACTCs B U3YYCHUU peKOMeHﬂyeMOﬁ JIMTCPATYPhI 110
TEMATUKEC IMPAKTUICCKUX 3aHSATUU U B BEIIIOJHCHUN JOMalIHHUX pa60T IO JUCHHMITIIIMHE.

Ilpumepnulii nepeuens mem 0omauwtHux paoom:

1. Ilepeyens Tem nomarineid padoTel Nel: «OcHOBBI KpucTayuiorpadumy:

HcTopus pa3BUTHS MUHEPAIIOTUH U METAJLITYpPTrUn

[Ipeamer m 3amaum Kpuctamiorpaduu, KpUCTAUIOXMMHUU M MUHEPAIOTHU.
3HaueHUe STUX HayK /JIs HUCCIIEOBAaHMSI MUHEPAJIOB, Py, TOPHBIX MOPOI,
arJioMepaToB, IUIAKOB U METAJIJIOB.

KpaTtkas wucropus pa3BuTHs oOLIE W TeXHUYECKOM KpucTauiorpaguu Hu
MUHEPAJIOTUH.

ArperaTHble COCTOSIHUS BelllecTBa. KpucTamn M KpHCTaNIMYECKOE COCTOSIHHE
MUHEPAJIOB U METAJIJIOB.

OO61re cBOMCTBA KPUCTAIIIOB: OJTHOPOAHOCTh, AUCKPETHOCTD, aHU30TPOITHOCTb,
CUMMETPUYHOCTh, CIIOCOOHOCTh K CaMOOTrpaHEeHHuIo. PacrnpocTpaHeHHOCTh
MHUHEpaJIbHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U OBITY.

2. Ilepeuens Tem pomarHeit padoTbl Ne2: «OCHOBBI KPUCTATNIOXUMUNY.

IIpocTpaHCcTBEHHAsT KPUCTAIIIMYECKAsT PELIETKAa U €€ DIEMEHTBI: Y3IIbl, PSAbL,
IIJIOCKUE CETKU U DJIEMEHTapHbIC TYEHKH.

Tunel Kpuctaummueckux pemerok bpass. TpaHCIALIMOHHAs CUMMETPHS
KPUCTAJUIMYECKUX CTPYKTYP.

[Tomumopdusm. [Momurunuzm. Mzomopdusm. M3oaumopdusm.

Tunbsl XUMHUYECKUX CBsA3€M B KpucCTauiax. KoOpAMHAIMOHHBIE 4YHUCTA.
Kpucramnnueckue  pacTBOpBl  3aMELICHUs, BHEAPEHHUS W BBIYUTAHUS.
MopdoTtponus.

ATOMHBIE pa3pylIeHHs CTPYKTypbl KpucTtayuioB. Kiaccudpukauus nedexTos
CTpyKTyphl. Toueunsle nedexTsl. J(ucaokauu KpaeBble U BUHTOBBIE.
[TInoTHOCTM JMCcnOKauui, MeToasl uX HabmogeHus. CTpPyKTypbl pacnaja
U30MOP(HBIX KPUCTAIIMUECKUX PACTBOPOB.

3. Ilepeuens Tem gomariHeit padboThl Ne3: «OCHOBBI MUHEPAJIOTHI

[TonsiTe 0 MUHEpasie U MUHEpaJioruH. Posib MUHEpasa Ha ciiy>k0e HUBUIN3ALUuN
MuHepainsl ¥ MUHEPAJIbHOE CHIPHE B YEPHOU METaJULYyPIrUH




e (OOmas, TeHeTHYecKas, peruoHallbHAs, KOCMUYECKas, TEXHHYeCKas |
TEXHOJIOTHYECKasi MUHEPAJIOTUSL.

e MuHepalibHOE CBIPbE ISl YEPHON METAJUTypTUu: )KeJIe30pyAHOE: ChIpOe
(MapTeHOBCKUE, TOMEHHBIE, arJIOMEPALIMOHHBIE PYBI).

e CuHTEe3upoBaHHOE (arjioMepaT, OKaThIIIHU, (EepPOCIIaBbl) MUHEPATIBHOE ChIPhEe
JUISL YEPHON METaJUTypruu.

e Pyner mapranma, xpoma, Ko0anbTa, BoIb(hpaMa 1 Ip. py.bl, KaK JETUPYIOIIee
MHUHEpAJIbHOE CHIPHE Il YEPHOI METaJLTYPrHH.

e MuHepalibHO-ChIpbeBast 0a3a 1Mo (QUIFOCYIOUIMM U OTHEYIOPHBIM MUHEpaJiaMm,
MPUMEHSIEMbIM B UePHON METAJLTypruu: (KajabHUT (M3BECTHSK), U3BECTb,
JIOJIOMUT, KBapll, (DIFOOPHT U JIp.; Marue3uT (MepuKias), J0JIOMHT, IINUHEIb,
XPOMHT, OOKCHUT (KOPYH/T), KAOTHHHUT (MYJUIUT), KBapIl (TPUIUMUT, KPECTOOAIHT)
¥ 71p.)),

e (OcHOBHBIE CBEJIEHUS O (PU3UKO-XUMUUYECKUX CBOMCTBAX IIJIAKOOOPA3yIOIINX
MUHEpaioB (oMBUHBI (PopcTepuT, GasiiuT, KaIbIIMOOIMBHH ), MEITHIATHI
(TeIeHUT, OKEPMaHUT), MUPOKCEHBI (JTUOTIC], TeACHOCPTHUT) U IIp. ).

o  DuU3HKO-XMMHUYECKHE CBONCTBA MUHEPAJIOB - HOCUTEJIEH BPEIHBIX
TEXHOJIOTHYECKHUX IpuMeceit: cepsl, pocdopa, uHKa U J1p. (CyabGuIbl: MUPUT,
ApCEHOIUPHUT, MUPPOTHH, ChANEPUT U Jp.; PochaThl: anmaTUT, CHIINKOKAPHATHT U
np.) VIX BnusiHuE Ha KaUe€CTBO METALTYPrU4e€CKON MPOTYKIIHH.

4. Ilepeuens Tem noMarHeil padbotel Ned: «['eonoruueckue npouecch»

e  (OCHOBHBIE PHJOI'€HHbIE MPOIIECCHl MUHEPATI000pa30BaHUs
DK30Te€HHbIE MTPOLIECCHl MUHEPAIO00PAa30BaHUS
TexHUYECKHE MPOLECCH MUHEPaI000pa30BaHus MPH arioOMepauu
Munepaiioo0pazoBaHHe B JOMEHHBIX IpoIIeccax
MuHepaiorusi JOMEHHBIX IIITAKOB, TApHHUCAXXa Ha (pyTepoBKe U MUHEPATBLHBIX
OTJIOXKEHUH B TPyOOIIpOBOIaX

ITepevyenb npakTH4ecKux pador
1. OHpGI[GJ'ICHI/Ie CUMMCTPUHN HAa MOJCIIAX NACAIIBHBIX KPUCTAJLJIOB.
2. OmnpezneneHue BHEIIHUX TIPaHHBIX, peOEpHBIX M BEpIIMHHBIX (QOpM B
KpUCTa/llaX. YCTAHOBKA KPUCTAUIOB M OINPENEICHUE KPUCTAIIOrpapUuecKuX CHUMBOJIOB
I'PaHHBIX, PEOEPHBIX U BEPUIMHHBIX (HOPM.

3. N3ydeHne cucTeMaTHYeCKON KOJUICKIMH MUHEpajoB. MDopMbl NMPUPOAHBIX
BbI/ICJICHH MUHEPAJIOB

4, /InarHocTuyecKue CBOMCTBAa MUHEPAJIOB.

5. W3ydenue, omnucaHue (QUINYECKUX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX

0COOEHHOCTEH cpacTaHus, ONpeieIeHue MUHEPAJIOB, CIOCOOOB UX MCIOJIb30BAaHUS B YEPHON
METAJITYPIUH U HAPOAHOM XO3HCTBE.



IIpuiaoxkenue 2

7 OIIeHO‘IHbIe cpeacrea Jid nmMpoBeacHuda HpOMe)l(yTO‘IHOﬁ aTrecranmm

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl IPOBEACHUS MPOMEKYTOUHON aTTecTAlNM:

Kox HNuaukarop
AOCTHKEHUS OueHovHbIe CPpeACTBA
HHIMKATOpa N
KOMIIeTEeHIUI
I[IK-4 - Cnoco0eH BbINOJHATH 331a4M MO OlleHKe ChIPbS U METAJTYPru4ecKoi NpoAyKINU, KOPPEKTHPOBATH U KOHTPOJIMPOBATH
NMPOU3BOJACTBEHHBII NMPouecc
INK-4.1 OueHuBaeT cbIipbe U IIpuMepHBbIii NepevYeHb BONPOCOB K 3a4eTy

METaJUTYPTHYECKYIO
IPOJIYKIIHIO,
KOPPEKTHPYET U
KOHTPOJIPYET
MPOU3BOACTBEHHBIN
Mpolecc ¢ 000CHOBaHHEM
MIPUHSTBIX
TEXHOJIOTHYECKHUX U
TEXHUYECKHUX MEp

ITonsiTHE O KpUCTAJIIE U KPUCTAIUINYECKHUX BEIECTBAX.

OcHOBHBIE CBOMCTBA KPUCTAJIIIOB.

CuMMeTpHs KpUCTAJUIOB, BUABI CAMMETPUU, CHHTOHUHU, KATETOPUH.

ITpocTpaHCcTBEHHAs KPUCTAIUIMYECKAs PEILIETKA, €€ 2JIEMEHTHI U [1apaMETPBI.

[ToHsiTHE O TPOCTHIX U KOMOMHAIIMOHHBIX (POpMax, MPHUHIIUIBI UX HA3BAHHUS.

VYcranoBka kpuctamioB. [IpaBuiia BeiOOpa ocelt M eTMHUYHOW rpaHu. MHIEKChl U CUMBOJIBI TpaHed U
MPOCTHIX QOPM.

7. 3aKOH palMOHAIBLHOCTH OTHOILIEHUH MapaMeTpoB - 3akoH ["arou

8. IlpaBmia ycTaHOBKH KyOWYECKHX M TETPArOHAJIBHBIX KPUCTAILIOB.

9. IlpaBwiia yCTaHOBKU TPUTOHAJIBHBIX U T'€KCArOHAIBHBIX KPUCTAIIIOB.

10.ITpaBuna ycTaHOBKH KPUCTAJUIOB HU3IIIEH KaTETOPHH.

11.3aK0H NOCTOSIHCTBA IPAHHBIX YIJIOB.

12.0cHOBHBIE 337]a91 KPUCTAUIOXUMHUU. TUIIBI TUTOTHEHIIINX IAPOBHIX yIAKOBOK.
13.0cHOBHBIE THIBI KPUCTAUITMYECKUX PELIETOK U TUIIBI perieTok BPABD.

14.Tumnpl KpUCTANTNYECKUX CTPYKTYP HOHHBIX KPUCTAIIJIOB.

15.Tunsl KpUCTAIUTMYECKUX CTPYKTYP METAJUIMYECKUX KPUCTAILIOB.

16.Tunsl KPpUCTAIUTMYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJISIPHBIX KPHUCTAJLIOB.
17.M3omopdu3m, Tunsl n130Mop(hu3Ma Mo CTETIEHN COBEPIICHCTBA U XapaKTepy 3aMelIeHHUs.
18.ITomuMOppHU3M ¥ TOTUTHITA3M.

19.ITonsatue o munepaie, pyae u nopoze. [lpomslnienHas kiaccudukarus.

SoukrwndE




Kon
HHIMKATOpAa

HNuaukarop
JOCTHKEeHUS
KOMIIeTeHIN

OuneHoYHBIE CPeICTBA

20.KpucramioxuMuueckas KiaccupuKaIus MUHEPAIOB.

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

22 Mexanudeckue (TBEpA0CTb, CIAHHOCTh, U3JI0M) CBOMCTBA MHUHEPAJIOB.

23.Mopdomnorus MuHepainoB. [IoHATHE O CTPYKTYpe U TEKCType.

24 .TTonstue 00 orpanke, rabuTyce u oonrke MuHepasioB. Kinaccudukaius MuUHEpaIOB 110 00JUKY M CTETICHH
uauomopduszma.

25.Kiaccuduxanus CTpyKTyp [0 OTHOCUTEIBHOMY M a0COIIOTHOMY pa3Mepy MUHEPaJIbHBIX MHUBHUJIOB.

26.0co0b1e (hopMBI MUHEPAIIBHBIX arperaTtoB JIPy3bl, CHEPOIUTHI, HATEYHBIE (POPMBI.

27.IlonpoOHast xapakTepucTHKa reMaTuTa u KopyHaa. CBeJleHHs] O MarHeTUTe.

28.ITonpoOHast XapaKTEpUCTHKA MAarHETUTA U XpoMUTa. CBEICHUS O IIMTUHENN U BIOCTUTE.

29.XapaKkTepucTuKa KapOOHATHBIX MUHEPAJIOB: KaJbLMT, J0JIOMHUT, MarHE3UT, CUIEPUT, MATIAXUT, a3ypHUT.
WX posib B 4epHON METaJLTypruu.

30.XapakTepucTuka Cyiab(pUI0B: XaJIbKOMUPHUT, TUPPOTUH, FAJIEHUT, C(PajIepuT, MOIUOJEHUT, ApPCEHONUPHUT.
WX posib B 4epHON METaJLTypruu.

31.XapakTepucTuka MUHEPAJIOB U3 Kjacca Cylb(haToB: OapuT, TUIIC, AHTHJIPUT.

32.XapakTepuCTUKa CHIIMKATHBIX MUHEPAJIOB U3 TPYIIIbI OJIEBBIX IIMNATOB.

33.XapakTeprcTiKa MUHEPAJIOB U3 TPYIIIBI OJIMBUHOB: ((hasuinT, GopcTepruT, MOHTUYEIUINT).

34.XapakTepuCTHKa CHIIMKATHBIX MUHEPATIOB U3 TPYIIIbI MTMPOKCEHOB: (JIMOIICHU, aBTUT, FeIEHOEPTUT).

35.XapakreprcTika MUHEPAJIOB IPYIIBI aM(pUO0IOB: (AKTHHOIUT U POTOBasi OOMaHKa).

36.00mume mpencTtaBieHUs 00  IHAOTEHHBIX, OK30I'€HHBIX M  MeTaMOp(OTreHHBIX  Ipoleccax
MHUHEPATI000pa30BaHus.

37.Marmarudeckue nporecchl (3g¢y3uBHble U UHTPY3UBHbIE). Knaccudukanus MarMaTHUecKuX MOPOJI:
KHCTble (TPaHuT), CpeAHue (CUEHUT, AUOPUT), OCHOBHBIE (rab0po, 0a3aibT), YIbTPOOCHOBHBIE (AYHUT,
KUMOEpIINT), IeTI0YHbIe (HE(ETNHOBBIN CUEHUT).

38.IlermaTtuTOBBIE, KOHTAaKTOBO-METACOMATHUECKHE (CKapHOBBIE) M THIPOTEPMAIbHBIC IPOIECCHI.
MecToposkeHH s IOJEBBIX NCKOMAEMBIX, CBSA3aHHBIE C 3TUMH IIPOIECCAMHU.

39.0K30TeHHBIE TIPOIIECCHI: BBIBETPHBAHWE M  OCanKooOpa3oBaHHe ((U3MYECKOe, XUMHUYECKOE U
OroxumMuueckoe). MecTopoxk1eHHs MOJIE3HBIX HCKOMaeMbIX.

40.MeramopduuecKkue TMPOIECCh: KOHTAKTOBBIH M PETHOHAIBHBIM MeTamopdm3m. MecTopokaeHHs




Kon
HHIMKATOpAa

HNuaukarop
JOCTHKEeHUS
KOMIIeTeHIN

OuneHoYHBIE CPeICTBA

MOJIE3HBIX HCKOMAEMBbIX.
41.TexHu4ecKre Mpolecchl MUHEPAI000pa30oBaHusl.

42 Ilonsitue 06 armomepanuu. [Iporeccsl 1MCCOMIIMY MUHEPATIOB U METACOMATUYECKOTO 3aMEIlICHUS.
43.IIpouiecchl KpUCTAILTU3AIMH IIPU arJIOMEpaliy.

44 XapaKTepucTHKa TJIaBHBIX U XapaKTEPHBIX arioMepaliOHHbIX MUHEPAIOB.

45.ITaparene3uc MUHEPAJIOB.

46.0CcHOBHBIE CBEICHUS O KPUCTANIN3AlUY BEUIECTBA.

47 KuHeTndecKue TUIIbI KPUCTAIN3ALHH.

48.3aposxeHre KPUCTaIOB.

49.0CHOBHBIE TEOPHH POCTA KPUCTAILIOB.

50.Kpucramnorpadus 1 MUHEpaIorus METaJUTyprU4eCKUX [JIAKOB U IIJIAMOB.




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

IIpumepHad CTpyKTypa U cofep:KaHue IIyHKTa:
[Ipouienypa olLeHUBaHUS 3HAHWM, YMEHUW, HABBIKOB MO AUCHUIUIMHE «OCHOBBI
MUHEpAJIOTUN» BKIIOUYAET YU€T YCHEIIHOCTHU 10 BUAM OLICHOYHBIX CPEICTB.

IIkajia onleHUBAHUSA TOMAILIHUX PadoT

OuenuBanue noMamHux padboT no aucuuiuinHe «OCHOBBI MUHEPAJIOTUNY POBOAUTCS IO
MPHUHIIAITY «3a4TCHO» / «HE 3a4TCHOY.

«3a4TeHO0» BBICTABJISIETCS B CIIydae, eCiiM JoMallHssl pabota oopMiIeHa B COOTBETCTBHE C
TpeOOBaHUSMU METOJMYECKUX yKa3aHUM, TeMa JOCTAaTOYHO MpopaboTaHa, MaTepuail XOpOLIO
CTPYKTYpUPOBaH, KOJMYECTBO HCIOJIB3yeMOM JuTepaTypel He MeHee 5. B cmywae, ecnu
KaKoi-T00 U3 KpUTEpUEB HE BBIMTOJIHEH, JOMAIIHSS paboTa BO3BpamaeTcs Ha T0paboTKy.

[lpouenypa oueHWBaHWS 3HAaHWH, YMEHUH, HABBHIKOB MO AUCHHUILIMHE «OCHOBBI
MUHEPAJIOTUM» BKIIIOUAET YUYET YCIEIIHOCTH 10 BUAaM OLIECHOUYHBIX cpeAcTB (11.6.).
[IpakTHyeckue 3aHSITUSI CYUTAIOTCS YCICITHO BBITTOJIHEHHBIMU B CIIy4ae IPe0CTaBICHUS B
KOHIIE 3aHSATHS OTYETA, BKIIOYAIOLIETO TEMY, COOTBETCTBYIOIINE PUCYHKH U TIOITHCH.
TeMmbl momMamiHUX pPabOT pacHpenessFoTCs Ha MEPBOM NPAKTHYECKOM 3aHSTHH, TOTOBBIC
paboThI IPEIOCTABIIAIOTCS B COOTBETCTBYIOIINE CPOKH.
JIOTyCK K 3a4eTy ¢ OI[CHKOI BBICTaBIISETCS TIPH:
- 3aYTEHHOW KOHTPOJBHOH padoTe;
- IPE/IOCTABJICHHBIX OTYETAX MO MPAKTHYECKUM paboTam.

IIkana oueHUBaHUS NPAKTHYECKHUX padoT

HpaKTI/I‘-ICCKI/IC 3aHATUS CHUTAIOTCH YCIICIIHO BBIITOJIHCHHBIMU B CJIy4ac MIPECIOCTABIICHUS B
KOHIIC 3aHATUA OTYCTA, BKIIFOYAIOUIETO TEMY, COOTBCTCTBYIOIUEC PUCYHKH U MMOAIIUCH.

ITpomexyTouHas aTTecTanys 1o JucuUIuInHe «OCHOBBI MUHEPAJIOTUN» BKIHOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS 00yUaIOIMMUCS 3HAHUI, U
NpaKTUYECKHE 3a1aHuUs, BBIBISIOMINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUI U BIaJICHUH,
IpoBOJUTCA B (hopMe 3aueTa.

Jlns nony4yeHus 3ayeTa o IMCHUIUTMHE 00yJaronuiicst 0053aH MOATOTOBUTCS 110 BOIIPOCAM.

IIpumepHBbIii NepedYeHb BONPOCOB K 3a4€Ty
[TonsiTve 0 KpUCTaIe U KPUCTAUINYECKUX BELIECTBAX.
OCHOBHBIE CBOWCTBA KPUCTAJLIOB.
CuMMeTpHs KpUCTaJUIOB, BUABI CAMMETPUH, CHHIOHUHU, KATETOPUH.
[TpocTpaHcTBEHHAs KPUCTAJUIMYECKAs PEIIETKa, €€ 3JIEMEHTHI U ITapaMeTphl.
[TonsiTHE O MPOCTHIX U KOMOMHAIIMOHHBIX (hOpMax, MPUHIIUITEI UX HA3BAHUSL.
VYcranoBka kpuctauioB. [IpaBuiia BbiOOpa ocelt M enWHUYHOW TpaHu. MHIEKcH U
CHUMBOJIBI TpaHel U MPOCTHIX (HopM.
3aKOH palMOHAIIbHOCTH OTHOIIIEHUH MTapaMeTPOB - 3aKOH ['aron
[TpaBuia ycTaHOBKH KYOMUYECKHX M TETPArOHAIBHBIX KPUCTAILIOB.
[IpaBuna ycTaHOBKM TPUTOHAIBHBIX U T€KCArOHAJIBHBIX KPUCTAJUIOB.

10 ITpaBuiia ycTaHOBKH KPUCTAJIJIOB HU3IIEH KaTErOpHUH.

11. 3aKOH MOCTOSTHCTBA TPAHHBIX YTJIOB.

12. OcHoBHBIE 33124 KPUCTAIUIOXUMUH. THIIBI MJIOTHEHIIINX MIAPOBBIX YIAKOBOK.

ook owndE
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

26.
27.
28.
29.

30.

31.
32.
33.
34.

35.
36.

37.

38.

39.

40.

41.
42.

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

OcHOBHBIE TUIIBI KPUCTAUIMUECKUX PEUIETOK U TUIBI pemeTok BPABO.

Tunel KPUCTAIUIMYECKUX CTPYKTYP MOHHBIX KPUCTAJIIOB.

THUIBI KPUCTAIVIMYECKUX CTPYKTYP METAUINYECKUX KPUCTAILIIOB.

TuMnb! KPUCTAIUIMYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJIAPHBIX KPUCTAJLIOB.
N3omopdusm, THIB H30MOpGhHU3Ma 110 CTENICHH COBEPIIEHCTBA U XapaKTepy 3aMeIIeHUsI.
[Tonumopdu3m 1 NOAUTUIIU3M.

[TousiTue o Munepane, pyae u nopoae. Ilpomplnennas KiaccupuKarms.
Kpucrannoxumuueckas kiaccuukanys MUHEPAJIOB.

Orntuueckue (LBET, LBET YEPThl, OJIECK, MPO3PAYHOCTh) CBOMCTBA MUHEpAJa.
Mexanunueckue (TBEpJOCTh, CIAfHOCTb, U3JI0M) CBOMCTBa MUHEPAJIOB.

Mopdonorus murepanoB. [loHATHE O CTPYKTYpE U TEKCTYpE.

[Tonstue 06 orpanke, rabutyce u obiuke MuHepanoB. Knaccuukanus MUHEpaoB IO
00JIMKY ¥ CTeTeHU uanoMopdusma.

Knaccugukarus cTpyKTyp 110 OTHOCUTEIIBHOMY U a0COJIIOTHOMY pa3Mepy MUHEpPaIbHbBIX
WH/INBUJIOB.

Oco0ble popMbI MUHEPATIBbHBIX arperaToB Apy3bl, chepoauThl, HaTeYHbIE (POPMBI.
[TogpoOHas xapakTepucTUKa reMaTiTa U KopyHaa. CBeJJleHHs O MarHeTHUTE.

[TonpoOHas xapakTepucTUKa MarHeTuTa u xpomura. CBeJleHHs! O IIITUHEIN U BIOCTHUTE.
XapakTepucTuka KapOOHAaTHBIX MUHEPAJIOB: KaJbLUT, JOJOMMT, MArHe3uT, CUIECPUT,
MaJIaXxUT, a3ypuT. FIX poiib B 4epHOIl MeTaJUTypriuH.

XapakTepucTuka Cyab(QUAOB:  XaIbKOMHUPHUT, MUPPOTHUH, TaJICHUT, cdaiepur,
MOJHMOJCHUT, apCEHONUPUT. VX poib B YepHON METaTypruu.

XapaxkTepucTuKa MUHEpaJIOB U3 Kjlacca CyJib(paToB: OapuT, TUIC, aHTUAPUT.
XapaKkTepuCTUKA CUIIMKATHBIX MUHEPAJIOB U3 TPYIIIbI TOJIEBBIX ILIATOB.
XapakTepuCcTUKa MUHEPAJIOB U3 TPYIIIBI OJUBHHOB: ((hasiiut, PopcTepuT, MOHTHUYEIUINT).
XapakTepUCTUKA CUIMKATHBIX MHUHEpANOB W3 TPYIIbl MUPOKCEHOB: (AMOICH[, aBIUT,
reIcHOepruT).

XapakTepuCcTUKAa MUHEPAJIOB I'PyMIbl aM(pUO0JIOB: (aKTUHOJUT U POroBast 0OOMaHKa).
OO6mue npeacraBieHuss 00 SHAOTEHHBIX, SK30I'€HHBIX M METaMOpP(OreHHBIX IMpolieccax
MHUHEpaI0o00pa3oBaHuUs.

Marmaruueckue mpoueccsl  (3¢¢y3uBHble M HMHTpY3uBHbIE). Kiaccudukanus
MarmMaTU4ecKuX MOpo/: KUcible (TpaHuT), CpeHue (CHEHHUT, IUOPUT), OCHOBHEIE (Tab0po,
0a3anbT), yIbTPOOCHOBHBIE (IYHUT, KUMOEPIIUT), 1IeI04HbIe (He()EeTNHOBBINA CUEHMUT).
[TermaTuTOBBIE, KOHTAKTOBO-METacOMAaTH4YeCKHE (CKApHOBbIE) U TUAPOTEPMalbHbIE
npouecchl. MecTopoxk1eH!s MOJIEBBIX HCKONAEMbIX, CBSI3aHHBIE C 3TUMHU MPOLIECCAMH.
DK30reHHbIE POLIECCHl: BBIBETPUBAHUE U 0CaIKOOOpa3oBaHue (PU3HMUECKOe, XUMHUECKOE
U OuoxuMuueckoe). MecTopoKaeHHsI MOJIE3HBIX HCKOITaeMBbIX.

Metamop¢pudeckue MpoLEecChl: KOHTAKTOBBIH W PETMOHANBHBIM ~ MeTaMop(u3M.
MecTopoxaeHHs TOJIE3HBIX UCKOMAEMBbIX.

TexHu4eckue npoueccsl MUHEpaao00pa3oBaHusl.

[Tonsitue 00 armomepanuu. [Iporeccsl AMCCOUIIMN MHUHEPAIOB M METaCOMAaTUYECKOTO
3aMelLEHUs.

[Tpouecchl KpuCTAIIM3aUKU IPU arjioOMepaIiu.

XapaKkTepuCTUKA TJIaBHBIX U XapaKTEPHBIX arjoMepariiOHHBIX MUHEPAJIOB.

[Taparene3nuc MUHEpaoB.

OcHOBHBIE CBEIEHHS O KPUCTAJUIN3AalMH BEILIECTBA.

Kunerndeckue TUIIBI KPUCTATU3ALINN.

3apoKaeHNE KPUCTAILIOB.

OcCHOBHBIE TEOPHH POCTa KPUCTAILIIOB.

Kpucramnorpadus 1 MUHEpaIorus METaUTypruuecKuX MIJIAaKOB U IIJIAMOB.



ITpunoxxenue 3
MeTtoauyecKkue peKOMeH/IAlMHU 110 BbINOJIHEHHUIO U 3allIMTe MPAKTHYeCKUX padoT
1. [IpuroroBUTH JIaOOPATOPHBIE NPUHALJIEKHOCTH:

*CTEKIIO;

*(apdopoByr0 HETJIa3ypOBaHHYIO MIACTHHKY;

*mkany TBepaocTH Mooca;

*kommac (MarHUTHYIO CTPEIIKY);

*COJNIIHYIO KUCIIOTY.

2. Onpenenaurtsb 0jeck MuHepaJsa. [IpoBeputs ceOs 10 ITATIOHHON KOJIISKIIHH.

3, OHpeHeJIPlTb OBET MUHEPAJIa, UCIIOJIb3Yys YTOUYHCHH TUIIA ((SI6JIO‘{HO'3€JICHBII>'I)),
((COHOMGHHO-H(CHTLIﬁ)), «KENTO-3€JCHBIN» U T.II.

4. IlpoBecTH YepTy U pacTepeThb ee A ModyueHus: 601ee TOHKOTO MOPOIIIKa.
5. OnpeneauTs CHAHHOCTH MUHEPAJIA, JIJI 3TOTO:

e BrpIsiCHHTB, COCTOUT 7K 00pasel] U3 OJHOTO 3€pHA, U3 MHOTUX MEJKHUX 3€PeH WM UMEeT
CKPBITOKPUCTALIMYECKOE CTpOeHHEe. B mocinemHeM ciydae coaifHOCTh HaOJIIOAATh
HEBO3MOXKHO.

e HaknoHuts oOpasen K CBETy U HaiiTH MOBEPXHOCTH, 3€PKaJIbHO OTpaxaromue cBer. Eciu
OHU HJIyT MapauIeIbHBIMU CTYIIEHbKaMHU — 3TO, BO3MOKHO, CIIAifHOCTH (@ WHOTIAa — TPaHu
KPHUCTAJIJIIOB).

e VYCTaHOBHTH, 10 KAKUM HAIPaBJICHUSIM UJET CHAHOCTD, a [0 KAKUM - U3JIOM.

e  OnpenenuTs yroj MeXAy MIIOCKOCTSIMHM CHAHOCTH B Tpajlycax.

6. OnpenejuTh TBEP0CTH MHHEPAJIA.

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

7. He mytathb 4epTy u napanuny. Yepra ocraercs Ha paphopoBoii 1acTuHKe, a apanuHa — Ha
crekie!

8. OnpenenuTs MArHUTHBIE CBOMCTBA TEMHOOKPAIIEHbIX MUHEPAJIOB, UCIOJIb3Ysl KOMITac
WJIM MAaTHUTHYIO CTPEJIKY.

9. lIpaBuJiLHO Ha3BaTh ONpe/e/iAeMblil 00pa3el MOKHO JIUIIH TIOCIIEe TOTO, KaK BBISBJICHBI BCe
ero pusuveckue cBoMcTBa U MOP(POJIOTHIO.



