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PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

OCHOBbBI MUHEPAJIOT'HH

Hanpasnenue noaroToBku (CrenuagbHOCTD)
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PaGouass mporpamma coctaBiena Ha ocHoBe @PI'OC BO - OakamaBpuar mo
HarnpaBieHuto moAaroroBku 22.03.02 Metamnyprust (mpuka3 MwunoOpHayku Poccum ot
02.06.2020 1. Ne 702)

Pabouast mporpamMMa paccMoTpeHa U ofoOpeHa Ha 3acemaHuu kKadenpsl ['eomorwu,
MapKIIEHIEPCKOTOo Jieia U 000TaleHHUs ITOJIE3HBIX HCKOTTAEMBIX
12.01.2022 r., npotokoin Ne 4 il
3aB. kaenpor ,./ __ WN.A. Tpumun

PaGouas mporpamma ogobpeHa merogudeckoi komuccuend T AuT

04.02.2022 r. mpoTtokoi Ne 3 %
IIpencenarens N.A. ITeiTanes

Cornacoaso:
3aB. kabenpoit MeTaLTypruy ¥ XUMUYECKHX TEXHOIO

7A.C. XapueHKo

PaGouas nporpamma coctaBieHa:
Y }mpe 1aBaTeNh kapenper ['M/IuOIIM, xaHA. Treoi.-MHHEpaI.  HayK
/ » 7, M.C. KonkoBa

Penensenr:
aupektop OO0 «Marauroropckasi MapKIIEHIEpPCKO-Teoe3ndecKasl KOMIAHUA»
A.A. lllekyHoBa




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM rofy Ha 3aceqaHuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ena u 00orameHus

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

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM rofy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokon ot 20 . Ne

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

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acemaHuu kageapsl ['eo0ruu, MapKIieiaepekoro aeia u 000orameH s

IIporokon ot 20 . Ne

3aB. kadeapoii H.A. T'puiiun

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

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

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena i peanuszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu Kadeapsl ['eomoruu, MapKIeHaepcKoro aena u 00orameHus

IIporokomor 20 . Ne
3aB. xadenpoii 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, 00b€EM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHUIl /2 aKaja. 4acoB, B TOM
quce:
— KOHTaKTHas paboTa — 6,4 akaj. 4acos:
— aynuTopHas — 6 akaJi. 4acos;
— BHeaynutopHas — 0,4 akaJ1. 4acoB;
— caMocCTosTeNbHAs paboTa — 61,7 akan. yacos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. 4yac;,

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTecTaIiy - 3a4€T

AynutopHas = o
&
KOHTgKTHaH E ®DopMa TEKYIIETO
T =]
Paszen/ Tema &l ( D e Bux KOHTpOIA Kon
& (B akax. gacax & .
> A ) & ©|caMoCTOATEeNbHOW |  yCIeBaeMOCTH U
JIACITATIINHEL & [~ . |xommerenun
o & paboThI TIPOMEKYTOYHOH
1a6. | mpakr. | € 8
Tlex. - |1PaKT. | = o aTTecTalun
3aH. | 3aH. |Q 9
1. OcHoBBI KpucTAILIOTpadhuU
Hammcanune
Peructparnus Ha o
o JoMaliHeil paboTbl
cante Nel mo 3agaHHOK
https://www.lekto - M
- Teme. Y CTHBIN
rium.tv/ Ha kypc
N ornpoc
nekiui «OCHOBBI
(cobecenoBanue).
1.1 Bpognas. OCHOBBI KpUCTAJUIOXUMHHU
Brmmonaenune
KpHucTauiorpaduu. 3akoH 0,1 4 ». N3yuenune . TIK-4.1
. 3aJlaHui TI0 Kypcam
MOCTOSIHCTBA YIJIOB OCHOBHOM H
. «OCHOBBI
JIOIIOJIHATEILHOMN
N KPUCTAJUTIOXUMHI».
HaY4HOM
[IpencraBnenue
JUTEPATYPHI,
pe3yJIbTaTOB B BUJIE
KoHerexTa mporpecca Ha Kypce
JICKITUH. P up yp
(caitr openedu.ru).
Wzyuenue
i . Hammcanue
3 OCHOBHOM H 9
. | momamneit paboTs
JIONOIHUTENBHOM | "oy SaNIaHHOL
1.2 CuMMeTpHst KPUCTAIIIOB 0,1 4 HAy4YHOH - o TIK-4.1
HTEDATYDEL Teme. Y CTHBIM
DATYPEL. onpoc
PabGoTa ¢
(cobecenoBanue)
SHIUKIIOMETUIMH.
ITogroroBka k Hammcanue
NPaKTUYECKOMY | JOMalrHed paboThl
3aHSITHIO. Nel mo 3agaHHONK
Wzyuenue TeMe. Y CTHBIN
OCHOBHOM U ompoc
1.3 TIpocTeie OPMBEI .
p bop 0,5 4 | nononHuTenbHOM | (cobecemoBaHue). TK-4.1
KPHCTAIJIOB N
HAYYHOM Brmonnenue u
JUTEPATYPBHI. 3aIIMTa
Pa6ora ¢ NIPaKTUYECKON
SHIUKIIONCIUSAMU, paboThl
CJIOBapsIMHU. Nel



https://www.lekto/

IToxgroroBka k

Hanucanue

Ne3 mo 3agaHHOM
TEME.

IIPAaKTHYECKOMY o
JIOMaIIHei paboTel
3aHATHIO. o
Mavucrue Nel no 3apanHOM
yHeny TeMe.. Y CTHBIH
OCHOBHOI1 1
1.4  Kpucramiorpapuueckue JTOTIOJTHUTENILHOU onpoc
0,1 0,5 6 N (cobecenoBanue) IK-4.1
CHUMBOJIBI HaY4HOH
HTeDaTYDEL Brimonuenue u
PaType, 3aImTa
KOHCIIGKTa .
. MIPaKTHYECKON
nekuuit. Pabota ¢
paboTbI
SHIUKJIONIEIUSMH, No 2
CJIOBapSMH.
HUroro no pazaeny 0,3 1 18
2. OCHOBBI KPUCTAIIOXUMHUH
Wzyuenne
OCHOBHOI 1
N Hanucanue
JIOTIOJTHUTEJILHON .
N JoMaliHeil paboTsl
Hay4IHOH .
Ne2 no 3apanHOM
2.1 OCHOBBI KPUCTAJUIOXHMHUH 0,1 6 JUTEPATYPBI, M IK-4.1
TeMe. Y CTHBII
KOHCIIEKTa oIbOC
nekiui. Pabora ¢ p
(cobecenoBanue)
SHIUKIIOTIE THSIMH,
CJIOBAPSAMH.
HWroro no pazneny 0,1 6
3. OCHOBBI MUHEPAJIOTUH
Hanwucanue
JioMaliHeil paboTbl
Peructpamus ma | Ne3 mo 3amanHON
mwiardopme TeMe.
www.lektorium.tv BrinonHexnune
. Ha Kypc «Mucs! | 3amaHuii no Kkypcy
3.1 BBoanas JICKITHSL. 01 U peaNbHOCTH «Muds u K-4.1
Munepanorus. ' KaMHs». pEabHOCTH KaMHs». '
NsyueHnune [IpencraBnenue
yueOHOi u PEe3yJIbTaTOB B BUIIE
Hay4IHOH nporpecca Ha Kypce.
yuteparypsl.  |(www.lektorium.tv.).
VYerHbli onpoc
(cobecenoBanue)
Brimonnenue u
3aIIuTa
ITogroroBka k H o
MIPaKTHYECKON
MPaKTUYECKOMY
3aHATHIO padotL!
3.2 2 KpucramioxuMuieckas ) Ne 3. Ycrbiii onpoc
0,1 0,5 Uzyuenue K-4.1
KJ1accU(HUKaLUsi MUHEPAJIOB N (cobecenoBanue).
yueOHOM U
. Hammucanue
HAY4HOM o
JoManrHeil paboTs
JIUTEPATYPBI. .
Ne3 mo 3agaHHOM
TeMe.
Brinonuenue u
3aImuTa
IToxnroroBka k 71a00paTOPHBIX
MIPaKTHYECKOMY paboT
3.3 Onruyeckue u 3QHATHIO. Ne 45, VcerHbrit
MEXaHUYECKUe CBOMCTBa 0,1 0,1 6 Nzyuenne ompoc TIK-4.1
MHHEPAJIOB yueOHOI U (cobecenoBanue).
Hay4YHOU Hanucanue
JUTEPATYPBHI. JIOMaIIHe# paboTh



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

Bremonaenne n

3aImuTa
IlonroroBka 1a00paTOPHBIX
MIPAKTUYECKOMY pabot
3.4 CIpyKTypel U TEKCTYpHI 3aHATHIO. Ne 4,5, Vernslii
MHUHEpalbHBIX ~ arperatoB B 0,1 0,1 4 Uzyuenue onpoc TK-4.1
pyZax ¥ FOPHBIX IOpOJax yueOHOil u (cobecenoBanue).
Hay4HOI IUTepa- Hanucanue
TYpBI JIOMAIIHeH paboThI
Ne3 no 3amanHOM
TEMe.
Wzyuenne
OCHOBHOI 1
3.5  Kpucramioobpasyrorias JIOTIOJTHUTEJILHON Hanucanue
cpena B nporecce Hay4IHOH pedepata o
MHHEPanoo0pa3oBaHMUsI. 1 4 JUTEPATYPBI, 3aJJaHHOU TEMe. IK-4.1
Ku-nernueckue THITBI KOHCIIEKTa VYcTHbIi ompoc
KpHCTAIUTM3aLuT nekiuii. Pabora c| (cobecemoBanue)
SHLUKIIONE UM,
CJIOBapsIMH.
Brimonnenue
Nzyuenne N
. JioMaliHeil paboTbl
OCHOBHOI1 U J10- .
o Ne3 no 3amanHO#M
TIOJTHUTENEHOM N
o TeMe. Y CTHBIN
3.6 3apoxaeHue KpUCTAIJIOB B HAaY4HOM JIH-
orpoc
TEOJIOTUIECKUX u 2,3 5 TEpaTyphl, TK-4.1
(cobecenoBanue).
METAJUTyPTUYECKUX MpoIeccax KOHCIIEKTA JIeK-
N Hanwucanue
i, Pabora ¢ 9
JoMaliHeil paboTbl
SHIMKJIONIEIUSMH, .
Ne3 no 3amanHO#M
CJIOBapsIMH
TEeMeE.
Nzyuenne
OCHOBHOI! U J0- Hamnucanue
3.7 OcHOBHBIC TEOPHH POCTa MOJTHUTENILHON | oMariHe# paboTh
KpHUCTAJUIOB B Tmporiecce Hay4HOU - Ne3 mo 3amanHOM
r€0JIOTHYECKOTO u 4 TepaTypsl, TeMe€. 10 3aJJaHHOU IK-4.1
TEXHHYIECKOTO KOHCIEKTa JIeK- Teme. Y CTHBII
MHHEpaoo0pa3oBaHus . Pabora ¢ orpoc
SHIUKIIONEAUsAMH, | (cobecenoBaHuE)
CIIOBapsAMHU
HWroro no pazaeny 14 3 23
4. T'eonorn4eckue npoeccsl
Brinonnenne
4.1 OcHOBHBIE TEOJOTHYECKHE Nzyuenne JIoMarrHe paboTeI
MIPOLIECCHI obOpazoBaHUs 01 yueOHOM U Ne4 o 3amanHOM K-4.1
MECTOPOKACHUH MOJIE3HBIX ' Hay4YHOU TeMe. Y CTHBII '
HCKOTIaeMbIX JUTEPATYPBI. orpoc
(cobecemoBanue)
Hamnucanue
ITogroroBka k JIoMarrHei paGoThI
4.2 TexHHYECKHE MPOILECCHI npakTrnyeckomy | Ne4 mo 3amaHHON
MHUHEpanoo0pa3oBaHus  HpHU 3aHATHIO. Teme. BeimonHenne
arJioMepanuuu B MPOU3BOJICTBE 57 NsyueHnue M 3aI1Ta TIK-4.1
Yyyr'yHa H CTali H B y4eOHOi u 71a00paTOPHBIX
OTHe-yIopHO# (yTepoBke Hay4HOH JhTepa- pabot
TypBl Ne 6. Yernsrit onpoc
(cobecenoBanue)
Hamucanwue
4.3 OCHOBHEBIE METOJIBI Vsvuenne JIoMarrHei paGoThI
KpPHCTaJIIO-MUHEPAIOTUYECKUX e Ne4 no 3apanHOI
0,1 9 | yueOHOIt U Hay4- N I1IK-4.1
u nerporpapude-cKux 9 Teme. Y CTHBIH
. HOW JIUTEepaTyphl
UCCIIeIOBAaHN I orpoc
(cobeceroBaHue)
HWroro no pazneny 0,2 14,7
Uroro 3a cemectp 2 4 |61,7 3a4éT
Hroro no nuciuminHe 2 4 |61,7 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C HCIIOJB30BAHUEM 3JIEMEHTOB OHJIANH - KYpCOB, IIPEACTABICHHBIX HA HAIMOHAIBHOU
obpaszoBatenpHOU MIarhopme «OTKpeITOe 00pa3o-BaHue» - oOpenedu.ru., a Takxke Ha
wiaTGopMe MPOCBETHTEILCKOTO MpoekTa «JIekTopuym» - Www. lektorium.tv.

JIexiuu mpoXoIAT B TpaauIMoHHON (opme. Ha JNeKIuu-KOHCYIbTAIluu, U3JIaraeTcs
HOBBIII  Marepuaj, CONPOBOXKJIAIOIIMUKICSI  BOINPOCAMU-OTBETAMM IO TEME  JIEKLHUU.
Hcnonb3yercss TEXHOJOTMs -  JIEKUMSA-BU3yalM3alMs, IA€ HU3JIOKCHUE Marepuana
COTPOBOXKAAETCA Mpe3eHTalel (JeMOHCTpaleld yueOHbIX MaTepHalioB, MPEACTaBICHHBIX B
pa3IMYHBIX 3HAKOBBIX CHCTEMaxX, B T.4. WIIIOCTPATUBHBIX, TpaQUUECKUx, ayauo- Hu
BUJIEOMATEPHUAIIOB.

JIaGopaTopHbIe U MPAKTUIECKHIE PAOOTHI BRITIOIHSAIOTCS CTYACHTAMU 110 BApUaHTaM.

CaMocrosTenbHas pa60Ta 3aKJII04acTCsa B npopa60TKe OTACIIBHBIX BOIIPOCOB IIpHU
VRVUEHUU MTUCTTUTITTUHRT U TTNU TTOTITOTORKE K CITAYe RaueTa. AKRAMEHA

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00yYalomumxcst
[IpencraBneno B mpuioxenuu 1.

7 OueHoYHbIe CPeCTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 VYueOHo-MeTOAMYeckOoe M HHPOPMaANUMOHHOEe o0ecneyeHHe AUCHUILIMHBI

a) OcHoBHas1 IMTEpaTypa:

AobpamoBa, P.H. Beenenue B reosoruto : yued. mocooue / P.H. Abpamona, A.IO.
Qanbk ; Tomckuil mnonuTexHuueckuil yHupepcurer. - Tomck @ Uzn-Bo Tomckoro
nonuTexHudeckoro yHuBepcurera, 2016. - 280 c. - ISBN 978-5-4387-0699-1. - Tekcr :
snekTponnsbii. - URL: https://znanium.com/catalog/product/1043918 (nara oOpamieHus:

06.12.2020). — Pesxum gocTymna: mo moJmrcKe.

0) lonmotHuTEIBHAS TUTEPaTypa:

2. Ananbes, B. [1. Umwkenepras reonorus : yueOuuk / B.I1. Ananbes, A.Jl. [ToTamos,
A.H. IOnun. — 7-e u3n., crepeotun. — Mocksa : UHOPA-M, 2017. — 575 c. — (Besicmiee
obOpa3oBanue: bakamaBpuar). - ISBN 978-5-16-011775-1. - Tekcr : anmekrponnsiid. - URL:
https://znanium.com/catalog/product/769085 (mata o6pamenuns: 06.12.2020). — Pexum
J0CTyTa: MO MOJIITUCKE.

3 CanpuukoB, B.H. Kypc nekmmii mo o6meit reomoruu. Y. 1. yueOnuk / B.H.
CanpHHUKOB ; TOMCKHN TOTUTEXHUYECKHH YHHUBEPCHUTET. - 2-€ W3], UCIIP. U JOM. - TOMCK :
N3n-so Tomckoro mnonurexHuyeckoro yHuepcutera, 2016. - 384 c. - ISBN
978-5-4387-0727-1.1. - Teker : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1043910 (mara oGpamenus: 06.12.2020). — Pexum
JOCTyTa: MO MOJIITUCKE.

B) MeTonuyeckue yka3aHus:
[IpencraBieHb! B IPHIIOKEHUH 3.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:


http://www.lektorium.tv/
https://znanium.com/catalog/product/1043918
https://znanium.com/catalog/product/769085
https://znanium.com/catalog/product/1043910

IIporpammHoe o0ecnieuenne

HanmenoBanue N
10 Ne norosopa CpoK eCcTBUS TUIEH3UN
MS Office 2007 |\, 135 o1 17.09.2007 GeccpouHo
Professional
7Zip cBoOOaHO pacrpocTtpansemoe 110 OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
Hassanue xypca Cchuika

HanmonannHas WH(POPMAITMOHHO-aHATUTUIECKAs URL:
cucrema —  Pocculickuidi ~ MHAEKC  HAY4YHOIO :
mutupoBanus (PUHIL)
ITouckoBas cucrema Axanemus Google (Google
Scholar)
Nudopmanmonnas cucrema - Equnoe okHO q0cTyIa K
nHGOPMAIMOHHBIM pecypcam

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

https://elibrary.ru/project risc.asp

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

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

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:
VY4eOHble ayJUTOPUN [Tl IPOBEACHHSI 3aHATHI JIEKIIUOHHOTO THIIA!
MynpTuMeaniHbIE CPENICTBA XPAaHEHUS, IEpEAayuu U PEACTaBIEHUS HHPOpMaLUU

JIaGoparopusi MUHEPaJIOTUu:

Y4yeOHnle KOJUICKIIMHA MUHCPAJIOB U TOPHBIX MOPOJ HAa CTCHAAX.

Konnexkuu MuHepanoB, TOPHBIX MOPOJ, MOJIE3HBIX UCKOMAEMbIX, (JIOphI U (ayHbI B
reojoruueckoM myszee MI'TY. Paboune komiekuun mozeneit kpucraios. [1lkana TBepaoctu
Mooca B simuukax. ['eonorndyeckuii komnac. Y4yeOHbIe re0J0rMUECKUe KapThl.

JlabopaTopus nerporpaduu:

VY4yeOHble KOJJIEKIUM TOPHBIX MOpOA Ha cTeHaaX. Kosulekuuu TOpHBIX MOpOA,
MOJIE3HBIX UCKOIAaeMBIX, (i1opsl U payHsl B reosiornueckom myzee MI'TVY. Illkana tBepaoctu
Mooca B simuukax. ['eonorndyeckuii kommnac. YueOHbIe r€0J0IrMUECKUE KapThl.

VY4eOHble ayauTOpUU JUIsl TPOBENEHUS MPAKTUYECKUX 3aHATUN, TPYNIOBBIX U
UHJUBHUYAJIbHBIX KOHCYJIBTALMM, TEKYLLEr0o KOHTPOJIS U IIPOMEKYTOYHOM aTTECTAlUU:
[Mepconanbubie kKomIbloTepsl ¢ maketom MS Office, Beixogom B MHTEpHET U ¢ TOCTYIIOM B
3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTEeNIbHYIO CpEly YHUBEPCUTETA

AyIUTOPHH 711 CAMOCTOSTEIBHOM PabOThI: KOMITBIOTEPHBIC KJIACCHI; YNTATBHBIC 3aJIbI
OMOIMOTEKH:

[Tepconanbubie KommbioTepbl ¢ maketom MS Office, Beixomom B HuTepHET M ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENIbHYIO CPEly YHUBEPCUTETA

[lomemenne nans XpaHeHHsT U MPO(UIAKTUYECKOTO OOCTYKMBaHUS y4eOHOIo
000py10BaHUS:

Crennaxku 1y XpaHEHUs Y4eOHO-HATJISIHBIX TOCOOMH W y4eOHO-METOMMYECKOM
JIOKYMEHTAIUU.


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

ITpunoxxenue 1

6 YueOHO-MeTOauYecKoe 00ecreueHne CaMOCTOSITEIIbHOW PaO0ThI 00 YyJarOIIHXCS

ITo

mucruminHe  «OCHOBBI  MHUHEPAJIOTMW»  NMPEAYCMOTPEHAa  ayIuToOpHas M
BHEAYJAUTOPHAS CaMOCTOsITeNIbHAst paboTa 00yJaromuxcs.

IIpuMepHas CTpyKTypa U COJAEpKaHUE pa3iesIOB JUCLHUIIINHEI

Kon Tema
Coneprkanue
TEMBI JUCIUIINHBI
1 cemecmp
P1 OcHoevl Kpucmannozpaguu.
T1.1 BBognas. OcHoBbl | MuHepanorust U METaJLIyprus 3apoAUIUCh IPAKTUYECKU
KpHucTaiorpaduu. | OJHOBPEMEHHO Ha 3ape pa3BUTHUs uenoBedecTBa. [Ipeamer u
3aKOH MOCTOSHCTBA | 33/1a4H KPUCTAIUIOTpa(u, KpUCTAIUIOXUMHUH U
YTJIOB MUHEPAJIOTUHU. 3HAYEHHUE ITUX HAYK JUIsl HCCIIENOBAaHUS
MUHEPAJIOB, Py, TOPHBIX IOPOJI, arJIOMEPATOB, IIJIAKOB U
MmetauioB. O01as xapakTepucTuka kpucranio. Kparkas
UCTOPHUS PA3BUTHUS OOIIEH M TEXHUIECKOH KpucTauorpadun
Y MUHEPAJIOTUH.
ArperatHble cocTosiHUS BelecTBa. Kpucramt u
KPUCTAJJINYECKOE COCTOSIHUE MUHEPAJIOB Y METAJLJIOB.
OO61ue cBOMCTBAa KPUCTAIIIOB: OJJHOPOIHOCTb,
JUCKPETHOCTD, AHU30TPOIIHOCTh, CAMMETPUYHOCTD,
CIOCOOHOCTB K CAMOOIPaHEHUIO. PacipocTpaHeHHOCTb
MHUHEpaAJIbHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U OBITY.
T1.2 Cummerpust DNeMEHTBl CAMMETPUU: LEHTP, INIOCKOCTH U OCH
KPHUCTAJIJIOB (TOBOPOTHBIE M UHBEPCUOHHBIE) CHMMETPUH.
B3auMozeicTBre 351eMEHTOB CUMMETpUH. Buibl cummeTpuy,
CHUHIOHUU, KATETOPUU U UX KJIaCCHU(PHKAIHSL.
T1.3 [TpocTeie hopmbl Kpucrainn, ero rpanu, pedpa u BepiuuHbl. CBsi3b BHEIIHEN
KpPHUCTAJIJIOB (GbopMBI 1 BHYTPEHHETO CTpOEHUs KpuctayioB. dopma
KpPUCTAJIJIOB. 3aKOH IOCTOSIHCTBA ABYIPAHHBIX YTJIOB.
[Tpoctbie 1 kKoMOMHAIIMOHHBIE (POPMBI rpaHeil, pedep u
BepIlvH. BHenHue Gopmbl 1 aHaTOMUS KPUCTAJIOB.
Ckenetnble (popMbl kpucTamuioB. Kpucramimdeckue
JTBOMHUKH.
T1.4 Kpucramnorpapuu | IIpaBuiia BeIOOpa KpucTauiorpaguueckux ocei u
€CKHE€ CUMBOJIBI €IMHUYHOW 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 MOHHBIE paanychl. [ImoTHENINE YyITaKOBKH
ATOMHBIE YIIAKOBKH | aTOMOB B KPUCTAJNIOXUMHUYECKUX CTPYKTYpAX.
Y THIIBI IIpocTpaHCcTBEHHAs KpUCTAIUIMYECKAs PEIIETKA U €€
KPUCTAJZIMYECKUX | DJIEMEHTHI: y3JIbl, PSAbI, INIOCKUE CETKU U 3JIEMEHTApPHbBIE
pELIETOK. AYEUKHU. PeTUKyIsIpHAs INIOTHOCTH INTOCKUX CETOK M TpaHen
[Momumopdusm u KpUCTaJljia. YTJIOBBIE U JIMHEWHBIE TapaMETPhI
n30Mop(hU3M. KPUCTATTMYECKUX PEIIeTOK. THUIbI KPUCTAIITHYECKIX
Tunel xumuueckon | peuietok bpass. TpaHcasanMOHHAs CUMMETpUs
CBSI3U B KPUCTAJIIMYECKUX CTPYKTYp. [IpocTpaHCTBEHHBIE TPYTIIIBI
KpHCTauIax cummerpuu E.C. @enoposa. [Tomumopdusm. [Momutunuzm.
Nzomopdusm. M3onumopdusm. Tunbel XUMHUUECKUX CBSI3EH B
kpuctannax. Koopannaunonssie uncia. Kpucrammmueckue
pacTBOPBI 3aMELICHUS, BHEIPCHMS U BBIYMTAHUS.
MopdoTtponus. ATOMHBIE pa3pyIIEHUs! CTPYKTYPHI




Kon
TEMBI

Tema
YCIIUTIIINHEI

Conepxxanue

kpuctamwioB. Kmaccudukamnus 1e)ekToB CTPYKTYpPHI.
Toueunslie nedexTsl. Jucnokanuy KpaeBble U BUHTOBBIC.
I1oTHOCTH THCIOKAIMIA, METOAbLI X HAOJIIOACHMA.
CtpyKTyphl pacnaga n30MOPPHBIX KPUCTAJUTMUECKUX
pacTBOpPOB.

P.3.

Ocnoevt MuHepaiocuu

T.3.1

BBogunas gexuus.
Munepanorus

[TonsiTre o MuHepane u MuHepanoruu. Poibs Munepana Ha
ciyx0e uBUIn3anui. MuHepaibl 1 MUHEPAIbHOE ChIPhE B
yepHor Metauryprun. OO01ias, reHeTuIecKas,
peruoHanbHasl, KOCMHYECKasi, TeXHHUYeCKas U
TEXHOJIOTHYECKasi MUHEPAJIOTHSL.

T.3.2.

Kpucramnoxumnye
cKas
KJIacCU(UKALIUS
MHUHEPAJIOB

Kpucranmoxummuueckas KiacCHpUKaIs MUHEPAJIOB, €&
HOPUHIUIBI. XapaKTepUCTUKAa MUHEPAJIbHBIX TUIIOB,
MOJTHIIOB; KJIACCOB, IOJKJIACCOB; TPYIII, OATPYII; BHJIOB,
Pa3sHOBUJHOCTEH; MHANBUIOB U CYOUHAUBU/IOB.

[TonsTHE O pyJax ¥ TOPHBIX MOPOIAX.

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

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

oOoratieHHoe (IPOMIPOAYKT, KOHLIEHTPAT),
CHUHTE3MPOBAHHOE (arjiomepar, oKaTblIllu, (peppociassl),
-Jierupytoiee: (pyabl Mapramia, XxpoMma, KoodanbTa,
BoJIb(pama u ap.),

-urrocyroniue: (KaIbIUT (M3BECTHSIK), H3BECTh, TOJIOMHT,
KBap1l, (PIFOOPUT U JIp.),

-OrHEYNOpHBIe: (MarHe3uT (IepuKIIas), JOJIOMHUT, IINHUHENb,
XPOMHT, OOKCUT (KOPYH/), KAOJTMHUT (MYJUIUT), KBapIl
(TpUAMMMUT, KPUCTOOAIIUT) U Ap.),

-1IUTaK0O0Opa3yroIIe MUHEPabl (OUBUHEI (HOpPCTEPHT,
(basuT, KanbIMOOJIMUBHH), MEITUIIUTHI (TEJIEHUT, OKEPMAHMUT),
MUPOKCEHBI (TUOTICT, TeACHOePTUT) U Ip.),

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

[TapareneTrueckasi acCOIMAaIUs MHHEPAJIOB.

T3.3.

OnTuyecKue u
MeEXaHUYECKHUE
CBOMCTBaA
MHUHEPAJIOB

OnTuyeckue cBOMCTBA:

Iloxazamenu npenomaenus B OITHYECKU U30TPOITHBIX
(KpHcTasuIbl BBICHIEW KATETOPUH) U aHU30TPOIHBIX
(xpuctamibl cpeiHel (0JHOOCHBIE) M HU3IIEH (IByXOCHBIE)
Kareropuil) MuHepanax. Jsynpenomienue. Ilneoxponsm
MHHepanoB. ONTHYECKUE METOIBI ONIPEIEICHUS
HIJJAK00Opa3yoLMX MUHEPAJIOB B TPOXO/ISIIEM CBETE -
netporpadusi.

L]gem B KpUCTAJIIIMYECKOM arperare U nopoke (IBeT
yepThl). [[puunHbI OKpacku MUHEpanoB. JIIOMHHECTICHITUS
MUHEPAJIOB. BUu3yanbHbple METO/IbI ONIPEEICHUS MUHEPAJIOB.
Fbneck - ompasicamenvras cnocobHocms MUHEPATIOB.
3aBUCHUMOCTH OJIecKa OT KPUCTATUNIOXUMHUECKUX
(METAITUYECKUN, TTOTYMETaJUTMYCCKUH, alIMa3HBIMH,
CTEKJIIHHBIN) M KPUCTAIIOMOP(OJIOTHUECKUX (3€PKAIBHBIM,




Kon
TEMBI

Tema
YCIIUTIIINHEI

Conepxxanue

MaTOBBIH, )KUPHBIH, MIETKOBUCTHIN U JP.) 0OCOOCHHOCTEH.
OnTHyeckre METOIbI OIIPEICIIEHUS] METAIIJIOB U PYIHBIX
MHUHEPAJIOB B OTPAXKEHHOM L[BETE - MUHEparpagusi.
MexaHuueckre CBOMCTBAa MUHEPAJIOB:

Cnatinocms, omoenbHOCHb U U310M B KPUCTAILIAX
MUHEPAJIOB. 3aBUCUMOCTb CIIATHOCTHU OT
KPUCTANIOXUMHUYECKUX 0COOEHHOCTEH MUHEPAJIOB.
CrnaifHOCTb - IpUMeEp aHU30TPOITMHA MUHEPATEHBIX
kpuctamioB. Knaccugukanus cnaitHocTH 1o Gpopme u
CTEINIEHH COBEPILIEHCTBA. METO1bI OIIpeIEeICHHUS.

Teepoocme munepanog. MeToibl ONpeieeHNs TBEPAOCTH:
METO/BI Iapananus (3TaIOHHAs JAecATHOANbHAS IIKaja
TBEpO0CTH Mooca) 1 BAAaBIMBaHMS alIMa3HOM MUpaMUIbI
Bukepca (muxporBepromepsl [IMT). Perukynsapuas u
BEKTOpHUAJIbHAS AaHU30TPOIUS TBEPAOCTH. XPYIKOCTb,
YIPYTOCTh, THOKOCTH U JTACTUYHOCTh MUHEPAJIOB.

IIpoune cBOMCTBa MUHEPAJIOB:

IInomnocmo. uddepennyanys MUHEPAIIOB 110 MJIOTHOCTH B
npouecce kpucrausanuu. Jluksanus. Paccioenue
MHUHEpaJIbHBIX pacIlaBOB B IpUpoJie (Marma) u B
MeTaTyprud (1uiak / Metaynt). [ paBUTaIlMOHHEIC TPOIIECCHI
oOoraieHus: MUHEpaJoB.

Dnekmpomaznummusie ceolcmea Munepanos. MarHuTHbIE
cBOMcTBa. MeTo/1bl MArHUTHOI'O 00O0TaIIEHUS KENE3HBIX PY/I.
Tepmonnexkrpuueckue csoiictBa. TepmoI/IC. Tepmonapsl.
[Tbe30371eKTpUUECKHEe CBOMCTBA (CTAOMIN3aUs PaIuOBOJIH,
THJIPOAKYCTHKA, KBApIIEBbIC YacCkl U JIp.).

OrueynopHOCTh (TeMmepaTypa IUIaBIeHNs),
TUAPOPUIBHOCTD, THAPOPOOHOCTH, PACTBOPUMOCTH B BOJIE U
KHCJIOTaX, BKYC, 3aMax M mp.

T3.4

CtpyKTypsl
TEKCTYPHI

MUHEPAIBHBIX
arperaros B pyAax
Y TOPHBIX [TOpOAax

W neanbHble U peanbHble KPUCTAILIBL.
Kpucrannomopdonoruueckas crpykrypa. [lorstust 06
orpaHke, rabutyce u 00JUKe KpUCTAITNUECKUX
MUHepaJIbHbIX MHAUBUI0B. Kiaccuukanus KpucTauiioB o
001Ky (M30METpUYHbBIE, YUIMHEHHbIE U YILIOIEHHBIE).
OTHOCHUTEBHBIE U a0COIOTHBIE pa3Mepbl MUHEPATbHbBIX
WHIUBUIOB. | panynoMerpudeckas Kiaccuukamus
MHUHEpaJIbHBIX CTPYKTYp. YIOopsaoUYeHHOe (MapajuieiabHoe,
JIBOWHUKOBOE, PAIMAIIBHO JIYIHCTOE U JIP.) U OECTIOPSIIOIHOE
CpacTaHWe MUHEPAJIbHBIX HHAMBUIOB. DHAOTAKCHAIBHOE,
AMUTAKCHAIBHOE U TIOWKMWIIUTOBOE TIPOPACTaHUE
MUHEpaJIbHBIX UHIUBHUJIOB.

TexkcTypsl MUHEpalIbHBIX arperatoB. Ocodbie (opMbl
MHUHEpAJIbHBIX TEKCTYP: IPY3bl, CHEPOINTHI, KOHKPEIUH,
cekpenuu u T. 1. OCHOBHBIE MOP(OITOTHIECKHE THITHI
TEKCTYp: MacCHBHas (OJJHOPOHAsS), BKPAIUIEHO-TIATHUCTA,
cioucTas (rmosiocuaras), nedopmanoHHas (TpeleHHas,
IPOXKUIIKOBas, OpeKuneBas).

T.3.5

Kpucrannoobpazy
IOIIas cpea B
npoiecce
MHUHepaioo0pa3zoBa
HUSI.

[Tporeccrl KpucTaII000pa3oBaHus B Ta3000pa3HbIX (Ta3,
nap), >KUJIKUX (pacIuiaB, pacTBOpP) U TBEPIBIX
(kpuctaynueckas, amopdHas) cpenax. [lorstue o
CTaOUITLHOM, PABHOBECHOM, METACTAOMIILHOM U JTaOUITFHOM
COCTOSTHUM KPHUCTAJUIOB M KPUCTAII000pa3yomel Cpeibl.




Kon Tema
Conepxxanue
TEMBI JICIUTIAHBI
Kunernueckue Kunerndeckue npoMblIIIEHHBIE TUITBI KPUCTAIITN3ALUU
THUTIBI
KpUCTAJITN3AUU
T.3.6 3apoxaeHue ITpoueccsl 3apokaeHMs], pOcTa U pa3pyLIEeHUs] KPUCTAUIOB B
KPUCTAJIJIOB B ra3o00pa3HbIX (ras, rnap), )KUakux (paciiaB, pacTBOp) U
Te0JIOTUYECKUX U TBEPJBIX (KPUCTAIUIMIECKUX, aMOP(HBIX) Cpeaax.
MeTaJTyprudeckux | ['oMOreHHbIe ¥ reTepOTreHHbIe MPOLIECCHI 3apOXKICHUS
nporeccax KpUcTaioB. KpucTammoXxuMuyecKie THIIBI 3apO/IbIIIEBBIX
LEHTPOB KPUCTAJUTM3AIMH [IPU T€TEPOreHHOM 3aPOXKICHUU.
@®axTOophl, BIAUSIOLINE Ha CAMOIIPOU3BOJIBHOE 3ap0XKICHUE
KPUCTAIIJIOB U crierupuieckre 0COOEHHOCTH EHTPOB
KPUCTAJTU3AIMH [TPU T€TEPOTEHHOM 3aPOXKICHUH
KPHUCTAJIJIOB.
T.3.7 OcHoBHble TeopuH | OCHOBHBIE TEOPUHU POCTA KPUCTAIOB: TEPMOJAUHAMUYECKAS,
pocta KpucTtauioB | nuddy3nonHas, abcopOIMOHHAS,
B IIpoLIECCe MOJIEKYJISIPHO-KHHETHYECKas!, TUCIIOKAIIIOHHAS.
reojorudeckoro 1 | OcCoOEHHOCTH UX peann3aluy B IPUPOIHBIX U TEXHUYECKHUX
TEXHUYECKOTO ycnoBusix. CrnocoObl ynpaBiieHUs: KHHETUKON
MUHEPaIo00pa3oBa | KpUCTAIM3ANY U KAYeCTBOM 00Pa3yIOIIUXCS METAJUIOB U
HUS MUHEPAJIOB.
P4 T'eonocuueckue npoyeccol
T.4.1 OcHoBHbIE ['eonoruueckoe CTpOCHHUE 3€MHOTO I1apa.
re0JOrn4ecKue DHoozenHvle npoyeccvl MUHeparoobpa308aHus:
MIPOLIECCHI - MarmMaTuueckue (MHTpy3uBHbIE U 3((y3UBHBIE), KpaTKas
o0Opa3oBaHUs XapaKTEPUCTHKA MarMaTHIECKUX MTOPOJT U MECTOPOKICHHI
MECTOPOXKICHUN MOJIE3HBIX HCKOMAEMBIX, B TOM YHCJIE KeJIe30pyIHBIX B
ITOJIE3HBIX BYJIKAHMUYECKUX TpyOKax B3pbiBa B Boctounoit Cubupu;
HCKOMaeMBIX - IETMATUTOBBIE, KpaTKask XapaKTePUCTHUKA MOTE3HBIX
HCKOIIaeMBbIX;
- KOHTaKTOBO-MeTacoMaTH4ecKHe (CKapHOBHIE)
JKee30pyaHbIe MecTopokieHust Anrae-CassHCKOU TOPHOM
o0acTu;
- THIIPOTepMaIIbHBIE MECTOPOKICHUS IIBETHBIX U
JETUPYIOIIUX PY/I.
OK302eHHble npoyeccyi:
- pu3nvecKkoe, XUMUYECKOoe U OMOJIOTHUECKOE BBIBETPUBAHUE
(KeJre3HbIe NUISTIBI OYPBIX KEJE3HIKOB U MAPTUTOBBIX Py B
30HE OKHUCIIEHUS CYIb(UIHBIX MECTOPOXKICHUN);
- 0CaJI0YHBIE: PACCHITTHBIE (THTAHOMArHETUTOBBIE POCCHINTH
Ha MOPCKOM Ienb(e, KBapleBble ECKH U JIp.), XEMOT'€HHbIE
(MOpCKHe jKene30-MapraHieBbie KOHKPEITNH, U3BECTHSKH,
OTHEYIIOPHBIE TJIMHBI U JIp.), Onoxumuyeckue (60J0THbIE
JKeJIe3HbIE PYIbl, TOP(SIHUKHU U JIp.).
Memamopgozennvie npoyeccoi:
PernonanbHbIN, KOHTAKTOBEIM M IHHAMUYECKUM
metamop¢pusmM. Ctanuu meramopdusma. MeramophoreHHbIe
MECTOPOXKICHHS KEIE3UCTHIX KBAPIIUTOB, KAMEHHBIX YTJICH,
KBapIIMTa, OTHEYIOPHBIX aHIaTy3UTOBBIX U KHAHUTOBBIX
CJIAHIIEB U Jp.
T.4.2 TexHuueckue Jpobnenue u oboraimieHue moiae3HbIX ucKonaeMbix. [ToHsTHe
MIPOIIECCHI 0 KOHIIEHTPATE U 0TX0J[aX (XBOCTaX) 0OOTaIICHHUS.

MHUHepaioo0pa3zoBa

Arnomepanus 1 OKOMKOBaHHE. MUHepanorus




KpUCTaJNIO-MUHEPA
JIOTHYECKHX U
nerporpaduIecKux
HCCIICIOBAaHNI

Kon Tema
Conepxxanue
TEMbI JUCLUIUIMHBI
HUS TIPU KEJIe30PYIHBIX arJIOMEPaTOB U OKAThIILIEH.
arJomMepanuu B Musnepanoobpa3zoBaHUEe B JOMEHHBIX IPOLIECCAX.
IIPOM3BOJICTBE MuHepanorusi JOMEHHbIX IIJIAKOB, TApHUCAXa HAa (PyTEPOBKE
YyryHa U CTajd U B | U MUHEPAJIbHBIX OTJIOXKEHUH (IIMHKUTA) B TPYOOIIPOBOIAX.
OTHEYIOPHOM MuHnepanoobpa3zoBaHue PH CTANEIUIABUIIBHBIX IIpOLieccax.
byTrepoBke Accumuisinus u3BecTd. MuHepaiorus crajenjaaBUIbHbIX
IIJIAKOB.
Musnepanoobpa3zoBaHue B OTHEYTIOPHBIX H3/CTHIX B
METaJUlyprui. MUHEpaIorust KBapLUTOBBIX (JUHACOBBIX),
[IAMOTHBIX, IEPUKJIA30BBIX, HIMHUHEIb-()OPCTEPUTOBBIX,
CMOJI0-/10JIOMUTOBBIX, MYJUIMTOBBIX U IIPOYMX OIHEYIIOPOB.
Munepanoobpa3zoBaHue B IPOU3BOJICTBE U HCIIOIb30BAHUN
¢urocoB. MuHepanorus MUHEpaJIbHBIX (PIIFOCOB.
Munepanorust METaJULypru4ecKuX UIAMOB U MbUIH.
DKoJlorn4yeckas MUHEpaJIoTus B pelieHUH podiieM
KOMIIIEKCHOW MaJio- WM 0€30TX0IHOW NepepadoTKu
MUHEPAJILHOTO ChIPbSL.
T.4.3 OcHosnble MeTobl | Kpucramiomopdonornyeckuii ¥ TOHHOMETPUUECKHM aHaIN3.

['panynomerpuyeckuii aHanus.

XuMu4eckui (TOJTHBIN, TOKAIbHBIHN, CIIEKTPAIbHBIN,
PEHTICHOCTICKTPAJIbHBIN, JHEPTOAUCIICPCUOHHBIIN ) aHAJIN3.
JuddepeHnmanbHO-TEPMUUECKUI aHAIN3.

PentrenoBckuii ananu3. KonmduecTBEHHBIN U Ka4eCTBEHHBIN
(azoBbie aHanu3bl. KonruecTBEeHHBIN U Kau€CTBEHHBIM
XUMHUYECKHE PEHTTCHOCIICKTPaIbHbIC aHAIN3bI. JIOKaIbHBIN
PEHTI€HOCIIEKTPAJIbHBIN aHAJIN3.

[TeTporpaduyeckuii aHamu3 TOPHBIX MOPOS,
METaJUTypTHUECKHUX IIJIaKOB U OTHEYIOPOB.
MUKpOCKONIUYECKOE NCCIEA0BAHNE MUHEPAJIOB B
MIPOXO/ISIIIIEM CBETE.

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

DJEeKTPOHHBIE MUKPOCKOIIMYECKHE UCCIIEA0BAHUS (METOIOM
PEIUINK, CKAHUPOBAHUS U IPOCBEYMBAHUSA).
doTorpaduueckre METOIbI HAYYHBIX UCCIIETOBAHHH (MaKpo-
1 MUKpodoTorpagupoBaHue).

KomnerotepHas rpaduueckas u ctaTucTuyeckas oopadboTka
JIAHHBIX MUHEPAJIOTUYECKUX U KPUCTATUIOXUMHUIECKUX
HCCIIEOBAHU.

Ilpumepnaa memamuka camocmoamenvHoil padbomaul

CamocrosTenbHas paboTa 3aKIH0YaeTCs B U3y4EHUH PEKOMEHAYEMOH JIUTepaTypsbl 110
TEMaTHUKE MPAKTUYECKUX 3aHATUI U B BBIMOJIHEHUH JJOMAIIHUX padoT MO AUCHUILINHE.

Ilpumepnolii nepeuens mem domauwinux paoom:

1. [Tepeuens Tem nomamrnen padoTel Nel: «OCHOBBI KpHUCTAIITIOTpadum»:

Hcropust pa3BUTHS MUHEPATIOTUU U METAITypruu

[TpenMert u 3a1aun KpucTauiorpaduu, KPUCTAIUIOXUMHUHA U MUHEPATIOTHH.
3HaveHHEe 3TUX HAYK JJIs UCCIEAOBaHUSI MUHEPAJIOB, PY/l, TOPHBIX MOPOJI,
arjioMepaToB, IINIAKOB U METAJIJIOB.




Kpartkast uctopust pa3Butus oOIIel ¥ TEXHUYECKON KpUcTaIorpaduu u
MHHEPAJIOTHH.

ArperaTHble COCTOSIHUS BenlecTBa. KprucTamt 1 KpHCTaJUINIeCKOe COCTOSTHHE
MHUHEpAJIOB U METAJIOB.

OOmue cBoiicTBa KPUCTALIOB: OAHOPOJHOCTh, TUCKPETHOCTh, aHU30TPOITHOCTb,
CHMMETPHYHOCTb, CIIOCOOHOCTH K CaMOOTpaHeHHI0. PacripocTpaneHHOCTH
MHUHEPAJIbHBIX KPUCTAJUIOB B IPUPOJIC, TEXHUKE U OBITY.

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

[TpocTpaHcTBEHHAs KpUCTAIIIMYECKAs PEILIETKA U €€ 3JIEMEHTBI: Y3JIbl, PSAbI,
IUIOCKHUE CETKU U 3JIEMEHTAPHBIE STUEHKH.

Tunel kpucTasmmyeckux pemerok bpass. TpaHncassuuoHHas cuMMeTpus
KPUCTAJUIMYECKUX CTPYKTYP.

[Momumopduzm. [Tomurunuzm. N3omopduzm. M3omqumopdusm.

Turbel XUMHUYECKUX CBs3el B KpucTaiax. KoopauHanuoHHble 4ucia.
Kpucrannnueckue pacTBOpbl 3aMELIEHNS], BHEAPEHUS U BBIYUTAHUS.
MopdoTtponusi.

ATOMHBIE pa3pylIeHHUs CTPYKTYpPHI KpucTayuioB. Kiaccudukamnms nedexro
CTpyKTyphl. Toueunsie nedexTsl. J(ucaokanuu KpaeBble U BUHTOBBIE.
[TnoTHOCTH AHMCIOKANWH, METOABI MX HaOmroneHus. CTPYKTYpHI pacnaaa
U30MOP(HBIX KPHCTATNYECKUX PACTBOPOB.

3. Ilepeuens Tem qomamrHeit padotel No3: «OCHOBBI MUHEPATIOTU

[TonsTHe 0 MUHEpase U MUHEpaJoTHH. Poiib MIHEpasa Ha ciTy)KOe IUBUIIM3ALUN
MuHepansl 1 MUHEPAJIbHOE CHIPHE B YEPHOM METAJULYPIUH

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

MuHepanbHOE ChIpbe AJIs YePHOI METaJUTYpPruu: KeJIe30pyAHOE: ChIpoe
(MapTeHOBCKHE, JOMEHHBbIE, arJJOMEpalluOHHBIE PY/IbI).

CunTe3npoBaHHOE (arjoMepart, OKaThIIH, (eppocCIiaBbl) MUHEPATBLHOE CHIPHE
JUIS YePHOM METaJITypruu.

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

MuHepanbHO-ChIpbeBas 6a3a 1o (GIOCYIOUIMM U OTHEYIOPHBIM MUHEpaIaM,
IPHUMEHSEMbIM B YepHOU METaUTypruu: (KaJIbUUT (U3BECTHSIK), U3BECTD,
JOJIOMMT, KBapl, QJIIOOPUT U Jp.; MarHE3UT (NIE€PUKJIIA3), T0JIOMUT, ITUHEINb,
XPOMMT, OOKCUT (KOPYH/T), KAOJIUHUT (MYJIIIUT), KBapIl (TPUAUMUT, KPUCTOOAIIHT)
H 7p.)),

OcHOBHBIE CBeJIeHUS O PU3NKO-XMMHUYECKUX CBOWCTBAX IIJIAKOOOpa3yIOLNX
MUHepaJioB (0JUBUHBI ((popcTepuT, pasauT, KanbLUOOIUBUH), MEJUIUTHI
(reNeHNuT, OKEpMaHUT), MUPOKCEHBI (UOTICH, TeAeHOepruT) U ap.).
PU3NKO-XUMHUUYECKNE CBOMCTBA MUHEPAJIOB - HOCUTEJEN BPEIHBIX
TEXHOJIOTUYECKUX MpUMeceii: cepbl, hocdopa, MHKaA U Ap. (CyIbPUIBL: TUPUT,
ApPCEHONMPUT, TUPPOTHH, cPaiepuT u Jp.; hocdaThl: anaTUT, CATUKOKAPHATUT U
ap.) X BnusiHuE Ha KaueCTBO METAJNTypru4eCcKOi NPOAYKIIUH.

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

OcHOBHBIE 3H/JIOT€HHBIE MTPOLIECCHl MUHEPATIO00Pa30BaHUS

DK30TeHHbI€ MPOLIECChl MUHEPATIO00Pa30BaHUS

TexHuuyeckue nporeccbl MUHEpanooOpa3oBaHUs MpHU arjioMepaun
MunepaioobpazoBaHHe B JOMEHHBIX Mpolieccax

MuHepaJiorusi JOMEHHBIX IUTAKOB, TApHUCAXXa Ha (pyTepoBKe U MUHEPATbHBIX
OTJIOXKEHUHN B TPYOOIIpOBOIaX



ITepedyenb npakTH4ecKux padot

1.
2.

ok

OmnperneneHre CHMMETPHN Ha MOAETISIX HCATbHBIX KPUCTAIIOB.
OnpeneneHye BHEIIHUX TPaHHbBIX, PeOCPHBIX U BEPUIMHHBIX (OPM B
KpHCTaJUIaX. Y CTAHOBKA KPHCTAJUIOB M ONIPEAETICHUE KPUCTALIOTpahuIecKux
CHMBOJIOB TPaHHBIX, peOEPHBIX U BEPIIMHHBIX (POpM.

N3y4enune cucreMaTniecKkon KOJUICKIIMA MUHEPAIOB. POpMbI PHPOTHBIX
Bbl/leJIeHUIl MIHEpPaI0B

JImarHocTuyecKue CBOMCTBAa MUHEPAJIOB.

N3yuenwue, onucanne GU3NIECKUX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX
0COOCHHOCTEH CpacTaHUsl, ONIpeAeIeHUEe MUHEPAJIOB, CIOCOOO0B MX
UCTIOJIb30BAaHUS B YEPHONW METAJUTYPIHU U HAPOJHOM XO3SHCTBE.



[Ipunoxenue 2

7 OueHoYHbIE CPeCTBA IJIsl IPOBEIeHUs POMEKYTOYHOM aTTeCTAIMU
a) [lnannpyemble pe3y/ibTaThl 00y4eHHsI H OLIEHOYHbIE CPEICTBA /I IPOBeAeHNs MPOMEKYTOYHON aTTeCTAlNH:

Kox HNuauxkarop
JOCTHKEHHUS OueHo4yHbIE CpeCcTBA
HHIMKATOPA .
KOMIIEeTeHIINIi
[IK-4 - Cnoco6eH BbINOJHATH 331a4M MO OlleHKe ChIPbS U MeTAUIYPru4eckoil NpoAyKINH, KOPPEKTHPOBATH U KOHTPOJINPOBATH

NMPOU3BOJACTBEHHbII NMPoLecc

IIK-4.1

OneHuBaET ChIpbe U
METaJUTYPrHYECKYIO
TIPOJYKIHIO,
KOPPEKTHPYET U
KOHTPOJIUPYET
MIPOU3BOJICTBEHHBIH
MPOIIECC ¢ 00OCHOBAHHEM
TIPUHSATBIX
TEXHOJIOTMYECKUX U
TEXHHUYECKHX Mep

IIpuMepHBIii HepedYeHb BONPOCOB K 3a4eTy

ok wdE

7.
8.

9.

[TonsiTvie 0 KpUCTaIE U KPUCTAJUINYECKUX BEIIECTBAX.

OcHOBHBIE CBOMCTBA KPUCTAIIJIOB.

CuMMeTpHs KpUCTAIUIOB, BUABI CUMMETPUU, CHHTOHUH, KATETOPUH.
IIpocTpaHCcTBEHHAs KPUCTAIUIMYECKAS PELIETKA, €€ DIEMEHTBI U ITapaMeTPBI.
[TonsiTHE O MPOCTHIX U KOMOMHAIIMOHHBIX (hOpMax, MPUHIIMIIEI UX HA3BAHUSL.

VYcranoska kpuctamuioB. [IpaBuna BeiOopa ocell u eIMHUYHON I'paHu. MIHIEKChl M CHMBOJIBI TPaHel u

MIPOCTHIX (OPM.

3aKOH palOHaIbHOCTU OTHOILIEHUH apaMeTpoB - 3aK0oH [ aron
[TpaBuia ycTaHOBKM KYOMUYECKHX M T€TPAarOHAJIbHBIX KPUCTAIUIOB.
IIpaBuna ycTaHOBKM TPUTOHAIBHBIX Y T€KCArOHAJIBHBIX KPUCTAIUIOB.

10.ITpaBuna ycTaHOBKH KPUCTAJUIOB HU3ILIEH KaTETOPHH.

11.3ak0H MOCTOSHCTBA TPAHHBIX YTJIOB.

12.0cHoBHBIE 337]auu KPUCTAIUIOXUMHUHU. TUIIBI TNIOTHEHIINX IAPOBBIX YIIAKOBOK.
13.0OcHOBHBIE THIIBI KPUCTAIUTMYECKUX PEHIETOK U TUIHI pereTok BPABD.

14. Tunsl KpUCTAIUTMYECKUX CTPYKTYP MOHHBIX KPUCTAILIOB.

15.Tumnp! KpUCTANINYECKUX CTPYKTYP METAIIIMYECKUX KPUCTAIIIOB.

16.Tunsl KpUCTAIUTMYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAJLIOB.
17 . M3omopdu3M, TUIBI H30MOPPHU3Ma MO CTENEHU COBEPILIEHCTBA U XapaKTepy 3aMellleHHUS.
18.ITonmumMoOpdU3M U MOTUTHUITU3M.

19.1TonsTHe 0 MuHEpase, pyae u nopoze. [IpomeineHnas knaccudukarus.
20.Kpucramnoxumuueckas Kiaaccu(uKaus MUHEPAJIOB.

21.0Ontrueckue (IBET, BET YePTHI, OJIECK, IPO3PAYHOCTH) CBOMCTBA MHHEpAIIA.
22.MexaHndeckue (TBepIOCTb, CIIAHHOCTh, U3JI0M) CBOMCTBA MUHEPAJIOB.




Kon
HHIMKATOpAa

HNuaukarop
JOCTHKEeHUS
KOMIIeTeHIN

OuneHoYHBIE CPeICTBA

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

24 Tlonsitue 06 orpanke, rabutyce u oomauke MuHepanoB. Knaccudukanus MuHepaioB 1o 00JIMKY U CTETIEHU
uauomopduszma.

25.Knaccuduxanus CTpyKTyp 10 OTHOCHTEIBHOMY M a0COIIOTHOMY pa3Mepy MUHEPAJIbHBIX WHAWBUIIOB.

26.0co0b1e (hopMbI MUHEPATILHBIX arperaTtoB APy3bl, CHEpOSIUThI, HATECUHbIE ()OPMBI.

27.1TonpoOHast XapaKTEepUCTHKA reMaTuTa U KopyHaa. CBeleHHs] 0 MarHETUTE.

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

29.XapakTepucTuka KapOOHATHBIX MUHEPAIOB: KAIBLIUT, TOJIOMUT, MAaTHE3UT, CUACPHUT, MAJIAXUT, a3ypHT.
HX posib B YEPHOU METAJUTYPIrUH.

30.XapakrepucTuka cynb(puI0B: XaJIbKOUPHT, MUPPOTHH, TAJICHAT, C(HaTepuT, MOIUOACHUT, APCEHOTUPHUT.
HX poisib B YEPHOU METAJUTYPIrUH.

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

32.XapaKkTepuCTUKa CHIIMKATHBIX MUHEPAJIOB U3 TPYIIIbI OJIEBBIX LIMNATOB.

33.XapakTeprcTiKa MUHEPAJIOB U3 TPYIIIEI OJIMBUHOB: ((asuinT, GopcTepuT, MOHTUYEIUINT).

34.XapaKkTepuCTHKa CHIIMKATHBIX MUHEPAIOB U3 TPYIIIbI MTMPOKCEHOB: (JIMOIICHU, aBTUT, FeIeHOEPTUT).

35.XapakTepucTiKa MUHEPAJIOB IpyHibl aM(puO0IOB: (AKTHHOIUT U POroBasi 0OMaHKa).

36.006mue npegcTaBieHust 00 SHAOTCHHBIX, SK30I'€HHBIX © METaMOP(HOTEHHBIX MpoIeccax
MHUHEpaio00pa3oBaHuUs.

37.Marmatudeckue npoueccs! (3¢ dy3uBHbIe 1 UHTPY3UBHBIE). Kiaccudukanus MmarmaTHaecKux mOpoJ:
KUCIIbIe (TPaHMT), CpeHUE (CUEHUT, TUOPUT), OCHOBHBIE (rab0po, 6a3abT), yIbTPOOCHOBHBIE (JIyHHT,
KHUMOEPIUT), 1eIouHble (HeeIMHOBBINA CHEHUT).

38.IlermaTuToBbBIE, KOHTAKTOBO-METACOMATUYECKHE (CKAPHOBBIE) U TUAPOTEPMAIbHbIE TPOLECCHI.
MecTopoKAeHNUS TIOJEBBIX NCKOITAEMBIX, CBS3aHHBIE C STUMH MPOIECCAMHU.

39.9K30reHHbIe TPOLIECCHI: BRIBETPUBAHUE M 0CaJKO0OpazoBaHue (PpHU3nueckoe, XUMHIECKOE U
OnoxuMHUIecKoe). MecTopOoKIeHHS MOJIE3HBIX HCKOMAeMBbIX.

40.MeTtamopduuecKkue Mporecchl: KOHTAKTOBBIM U PerMOHATBHBINA MeTaMOppu3M. MecTOpOoXKIeHU
TIOJIE3HBIX MCKOTTAEMBIX.

41. TexHUYeCKHUE MPOIIECCHl MUHEPAIO00pa30BaHMUSI.

42 Tlonsitre 00 armomeparu. [Iporiecchl quCCONMIIMT MHHEPAJIOB U METACOMATHYECKOTO 3aMEIICHUSI.




Kon
HHIMKATOpAa

HNuaukarop
JOCTHKEeHUS
KOMIIeTeHIN

OuneHoYHBIE CPeICTBA

43.IIpouecchl KpUCTAIIN3ALMH IPU arJOMepaLuy.

44 XapakTepuCTHKa TJIABHBIX U XapaKTEPHBIX arJIOMEPAlMOHHBIX MUHEPAJIOB.
45.ITapareHe3anc MUHEPAJIOB.

46.0OcHOBHBIE CBEJICHHS O KPUCTAJUIN3ALIMHU BEIIECTBA.

47 KuHeTn4eckue TUIbl KpUCTAIUIN3ALUH.

48.3apokIeHIe KPUCTAIIIOB.

49.0OcHOBHBIE TEOPUH POCTA KPUCTAIIIOB.

50.Kpucramnorpadust 1 MUHEPaJIOTHs METAILTYPTHYECKUX [IIAKOB M IJIAMOB.




0) Ilopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM U KPUTEPHH
OLICHUBAHUS:

IIpumepHasi CTPYKTYpa U cOepKaHHUE MYHKTA:
[Ipouenypa oneHUBaHUS 3HAHUM, YMEHUN, HABBIKOB IO AUCHUILUIMHE «OCHOBBI
MUHEpAJIOTUM» BKIIOYAET yUeT YCHEIIHOCTHU 10 BUJAaM OLIEHOYHBIX CPE/CTB.

HIkana oueHMBaHUs JOMAIIHUX PadoT

OneHuBaHue 10MaIIHUX padOT MO AUCHUILIMHE «OCHOBBI MUHEPAJIOTUU» ITPOBOAUTCS 110
MPUHIINITY «3a4TEHO» / «HE 3aUTEHO.

«3auTeHO» BBICTABIISIETCA B CIIydae, €ClIi JJoMaIIHss paboTa opopmiieHa B COOTBETCTBUE C
TpeOOBaHUSIMU METOAMYECKHUX yKa3aHUH, TeMa JOCTaTOYHO MpopaboTaHa, MaTepuail XOpoIlo
CTPYKTYPUPOBaH, KOJIMYECTBO UCIOJIb3yEMOM JIUTEPATYPLI HE MeHee 5. B ciydae, eciu
KaKoW-1100 U3 KPUTEPHEB HE BHITIOIHEH, IOMAIIHss paboTa Bo3Bpalaercsa Ha J0paboTKy.

[Ipouienypa orieHUBaHUS 3HAHUM, YMEHUN, HABBIKOB 110 JUCIUTUIMHE «OCHOBBI
MUHEPAJIOTUN» BKIIIOUAET yUYET YCHEIIHOCTH 10 BHAaM OILICHOYHBIX cpeacTB (11.6.).

[TpakTHueckue 3aHITHSI CYUTAIOTCS YCIEIIHO BBIITOJIHEHHBIMU B CIy4ae Mpe0CTaBICHUS B
KOHIIE 3aHATHUSI OTYETA, BKIIFOYAOIIET0 TEMY, COOTBETCTBYIOLIUE PUCYHKH U MOJIUCH.

Tembl foMalIHUX pabOT pacupeaesssioTcs Ha IEPBOM IPAKTUUECKOM 3aHSATUH, TOTOBbIE
paboThl MPEIOCTABIISAIOTCA B COOTBETCTBYIOIINE CPOKH.

Jlomyck K 3a4eTy ¢ OLlEHKON BBICTABIISETCS MPU:

- 3a4TCHHOM KOHTPOJIbHOU padoTe;
- IPEIOCTABJIEHHBIX OTYETaX 0 MPAKTUYECKUM padboTam.

IlIxana oueHUBAHUSA NMPAKTHIECCKHUX pa60T

HpaKTI/I‘-IGCKI/Ie 3aHATUA CHUTAIOTCA YCIICHIHO BBIITOJHCHHBIMU B CJIy4ac NpEAO0CTABJIICHUA B
KOHIIC 3aHATHUA 0TYCTA, BKIIFOYAOMIETO TEMY, COOTBCTCTBYIOIIUC PUCYHKH U ITOAIUCH.

[TpomexxyTouHast aTTecTanus rno auciuiuimae «OCHOBBI MUHEPAIOTUNY BKIIOYAET
TEOPETUIECKHE BOITPOCHI, TO3BOJISIFOIINE OIICHUTH YPOBEHBb YCBOCHUS O0YUYAIONTUMHUCS 3HAHUH, U
MPAKTUYECKHE 3a/IaHUs, BBIABISIONINE CTETIEHb C(HOPMHUPOBAHHOCTH YMEHUH U BIIaJICHUM,
MPOBOJUTCS B popMe 3aueTa.

Jlns mony4yeHwus 3a4eTa Mo IUCHUTUTMHE 00yJaronuiicst 00s3aH MOArOTOBUTCS 110 BOITPOCAM.

IIpuMepHBbIi IepedYeHb BONPOCOB K 3a4€eTy
1. TlonsTHe 0 KpHUcTaUle U KPUCTAJUIMUECKUX BEIIECTBAX.
OcHOBHBIE CBOWCTBA KPUCTAJIJIOB.
CummeTpHs KpUCTAJUIOB, BUJbI CHMMETPHUH, CHHTOHUH, KATETOPUU.
ITpocTpaHcTBEHHAs KPUCTAIUIMYECKAs PEILIETKA, €€ 2JIEMEHTHI U I1apaMeETpPHI.
[TonsiTrie 0 MPOCTHIX 1 KOMOMHALIMOHHBIX (OpMax, IPUHIUIIBI UX Ha3BaHUSI.
VYcranoBka kpuctaiios. [IpaBuia BeiOopa oceii u enuHUYHON rpanu. MHeKcsl n
CUMBOJIbI TPaHeN U IPOCTHIX (OpM.
7. 3aKoH palMOHAIbHOCTU OTHOILIEHUH TapaMeTpoB - 3aKoH [ aton
8. IlpaBuia ycTaHOBKM KyOMUYECKHX U TETPArOHAIBHBIX KPUCTAILIOB.
9. IIpaBuia ycTaHOBKHM TPHUTOHAJIBHBIX U I€KCArOHAJIBHBIX KPUCTAIIIOB.
10. IpaBnina ycTaHOBKH KPUCTAJUIOB HU3IIEH KAaTETOPHH.
11. 3aKOH MOCTOSHCTBA I'PAaHHBIX YIJIOB.
12. OcHOBHBIE 331a4H KPUCTAJUIOXUMHUH. THITHI INIOTHEHIITNX MIAPOBBIX YITAKOBOK.
13. OcHOBHBIE THIIBI KPUCTAJUIMYECKUX PELIETOK U THIHI pemieTok BPABD.
14. Tunbl KPUCTAIUINYECKUX CTPYKTYP HOHHBIX KPUCTAJIIOB.
15. Tunel KPUCTAIIINYECKUX CTPYKTYP METAIUIMUECKUX KPUCTAJUIOB.
16. Tunbl KPUCTAIUINYECKUX CTPYKTYP ATOMHBIX U MOJIEKYJIAPHBIX KPUCTAJLIOB.

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, THIBI H30MOpHHU3Ma 110 CTENICHH COBEPILIEHCTBA U XapaKTepy 3aMeIIeHusI.
[Tonmumopdu3M U MONTUTUTTUZM.

[TousiTue o Munepane, pyae u nopoae. Ilpomplniennas KiaccupuKams.
Kpucrannoxumudeckast kinaccuukaiysi MUHEPAIOB.

Ornruueckue (LBET, LBET YEPThl, OJIECK, MPO3PAYHOCTh) CBOMCTBA MUHEpAJa.
Mexanuueckue (TBepAOCTh, CIIAWHOCTh, U3JI0M) CBOMCTBAa MUHEPAJIOB.

Mopdonorus murepanon. [loHATHE O CTPYKTYpe U TEKCTYpE.

[Tonsitue 06 orpanke, rabutyce u oo6auke MuHepanon. Kiaccuukanys MuHEpasioB 1o
00JIMKY ¥ CTeNeH! uanoMopdusma.

Knaccudukanus CTpykTyp 0 OTHOCUTEIBHOMY U aOCOTIOTHOMY pa3Mepy MUHEpaIbHbBIX
WH/IUBUJIOB.

OcoOsbie hopMbl MUHEPATIBHBIX arperaToB JIPY3bl, CPEpOIUTHI, HATEUYHbIE (POPMBI.
[TonpoOHas xapakTepucTuKa reMaTuTa U KopyHaa. CBeJleHHs 0 MarHeTUTe.

[TonpoOHast XxapakTepucTUKa MarHeTuTa u Xxpomurta. CBEJICHHS O IIMUHETN U BIOCTUTE.
XapakTepucTHKa KapOOHATHBIX MUHEPAIIOB: KAJIBIIUT, JOJIOMHT, MarHe3uT, CUICPHT,
MaJaxuT, a3ypuT. VX poiib B 4epHOIl MEeTaJTypruu.

XapakTepHucTuka Cynb()uI0B: XaIbKOMUPHUT, TUPPOTHH, TAJICHUT, ChHaTepHT,
MOJIMOICHUT, apCeHOMUPUT. VX poJib B YEpHOIl MEeTaJUTypriu.

XapakTepucTHKa MHHEPAJIOB U3 Kilacca Cyab(paToB: OapuT, TUTIC, aHTUAPUT.
XapakTepucTuKa CUIMKATHBIX MUHEPAJIOB U3 TPYIIIbI MOJEBBIX IIMATOB.
XapakTepuCcTHKa MUHEPAJIOB U3 TPYIIIBI OJUBHHOB: ((hasiiut, popcTepuT, MOHTHUYEIUINT).
XapakTepucTuKa CUIMKATHBIX MUHEPAJIOB U3 IPYIMIbl TUPOKCEHOB: (JIMOTICU]I, aBTUT,
reIcHOepruT).

XapakTepucTuka MUHEPAJIOB IPyIIbl aM(prO0IOB: (AKTUHOIUT U POroBasi OOMaHKa).
OO6mme mpeacraBneHust 00 YHIOTEHHBIX, IK30TEHHBIX U METaMOP(OTeHHBIX MpoIeccax
MHUHEpaI0o00pa30BaHuUs.

Marmarnueckue nporeccsl (3¢ @y3uBHble 1 UHTpY3UBHBIE). Kitaccupuxarms
MarmMaTU4ecKuX MOpo/: KUcible (TpaHuT), CpeHue (CHEHHUT, IUOPUT), OCHOBHEIE (Tab0po,
0a3anbT), yIbTPOOCHOBHBIE (IYHUT, KUMOEPIINT), 1IeI04HbIe (He()EeTNHOBBINA CUEHMUT).
[TermaTuTOBBIE, KOHTAKTOBO-METACOMATHUYECKUE (CKaPHOBBIE) U THAPOTEPMAIbHBIE
nporiecchl. MeCTOPOXKICHHUS TIOJIEBBIX UCKOMAEMBIX, CBS3aHHBIC C STUMH MTPOIECCAMH.
DK30reHHbIE POLIECCHI: BBIBETPUBAHUE U 0CaIKOOOpa3oBaHue (PU3HMUECKOe, XUMHUECKOE
1 OnoxuMm4decKkoe). MecTopoKIeHHS MOJIE3HBIX NCKOTTAEMBIX.

Metamopduueckne npouecchl: KOHTAKTOBBINA M PETHOHAIBHBIA METaMOP(pU3M.
MecToposKIeHHS TTOJIE3HBIX UCKOTTAEMBIX.

TexHuueckue npoueccsl MUHEpaao00pa3oBaHusl.

[TousiTe 06 armomepanuu. [Iporecchl TUCCOMIIMA MUHEPAIOB H METACOMATHIECKOTO
3aMeIIeHusl.

[Tporiecchl KpUCTATU3AIUH TIPH arJIOMEPAIINH.

XapaKkTepUCTUKA TIIaBHBIX U XapaKTEPHBIX arjioMepariiOHHBIX MUHEPAJIOB.
[Taparene3nuc MUHEpaoB.

OCHOBHBIE CBEJIEHUS O KPUCTAJUTM3AllMU BEIECTBA.

KuneTnueckue TUIIBI KPUCTAILTH3AIHH.

3apox/ieHue KpUCTALIOB.

OCHOBHBIE TEOPHUU POCTA KPUCTAILIOB.

Kpucrannorpadus 1 MuHepanorus MeTaulyprudeckux MiyIakoB U MIJIAMOB.



ITpunoxxenue 3
MeTtoauyecKkue peKOMeH/IAlMHU 110 BbINOJIHEHHUIO U 3allIMTe MPAKTHYeCKUX padoT
1. lIpuroToBuUTH J1a00PATOPHbIE NPUHAAIEKHOCTH:
*CTEKIIO;
*(hapdopoByr0 HETJIa3ypOBaHHYIO MJIACTHHKY;
*mkany TBepaoctu Mooca;
*kommac (MarHUTHYIO CTPEJIKY);
*CONIIHYIO KUCIIOTY.
2. Onpenenurs 0Jeck MuHepasia. [IpoBeputs cedst Mo ITATOHHON KOJUICKITUH.
3, OnpenenuTh BT MHUHEPAJIA, UCIIONb3YSd YTOUYHEHHS TUIIA «I0J0YHO-3€JICHBII,
«COJIOMEHHO-KEJITBIY, <GKENTO-3EJEHBIN» U T.II.
4. IlpoBecTH 4epTy U pacTepeThb ee AJs ModydeHus: 60ee TOHKOTO MOPOIIIKa.
5. OnpenenuTsb cHaiHOCTHL MUHEPAJIA, /IS 3TOTO:

e BrIACHUTH, COCTOUT JIM 00pasell U3 OJAHOTO 3epHa, U3 MHOTUX MEIKHUX 3€PEeH WJIH UMEeT
CKPBITOKPUCTATNYECKOE CTpoeHUE. B mocennem ciydae craiiHOCTh HaOII0aaTh
HEBO3MOKHO.

e Haxkmonuts 00pasell K CBETY U HAUTH MOBEPXHOCTH, 36PKATBHO OTpakarolue cBeT. Eciu
OHM WIYT NapaJuIeIbHBIMH CTYIIEHbKAMU — 3TO, BO3MOXHO, CITIAWHOCTH (a MHOTJ]a — TPaHu
KPHCTAJIOB).

e YCTaHOBUTH, 10 KAKUM HAIPABIECHUAM UJIET CIAHHOCTH, & M0 KAaKUM - U3JIOM.

e OnpenenuTs yroJ MKy MIOCKOCTSMH CIIAMHOCTU B Tpaaycax.

6. OnpeneuTh TBEPAOCTH MUHEPAJIA.

OnpenensaTh TBEpAOCTh MUHEpAJa CIEAYyeT Ha CBEKEM H3JI0Me, Ha IPaHsIX KpUCTalia, HO HE Ha
BBIBETPUJION MMOBEPXHOCTU U HE HA U3JIOME arperaTos.

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

8. OnpeneuTh MAarHUTHHIE CBOMCTBA TEMHOOKPAIIEHBIX MUHEPAJIOB, HCIOJIb3Ysl KOMIIAC
WJIM MarHUTHYIO CTPEJIKY.

9. [IpaBu/iLHO HA3BATH ONpe/iessaeMblii 00pa3en MOXHO JIUIIb MOCIIE TOTO, KaK BHISIBJICHBI BCe
ero pusuveckue cBoicTBa U MOP(POJIOTHUIO.



