MHWHHCTEPCTBO HAYKH H BBICIIETO OBPA3OBAHKS
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PABOYASA IPOT'PAMMA JHCHUAILIHHBI (MOZYJIS)

OCHOBbBI MUHEPAJIOTHH

HampagneHnue NOAroTOBKH (CNENHANBHOCTE)
22.03.02 Metamnyprus s

Hanpasnennocts (mpoduis/cnetpanusanus) nporpaMMBl

Texuomorni 1 HH$POBOE yripaBleHHEe MPOUECCaMH IPOU3BOACTBA YEPHBIX METAILAOB H

CIIJIABOB

YpoBeHs Briciero o6pazoBanua - fakanaspuar

dopma oGyucHU
O4Had

HUuctuTyT/ pakynsreT HHCTHTYT NOPHOro Acia H TPaHCIIOpTa :

Kadenpa

Kypc
Cemectp

[eonorum, Mapkimenepckoro Aena u oforaieHus noae3HbIX
HCKOIAEMBIX

2
3

MarHuToropck
2023 rox



PaGowas mnporpamma cocraBneHa Ha ochHoee ®I'OC BO - GakanaepHar 1o
HANPaBICHH) NOAroToBKH 22.03.02 Metamnyprus (npHkas Muuoﬁpﬂaym Poccuu aT
02.06.2020 r, Ne 702)

PaGo4as mporpaMma paccMoTpena m ofoOpeHa Ha 3acefanuH Kadeapsl I'eonorum,
MapxmelaepeKore aena 1 0GOralligHNA NOME3HBIX HCKOMAEMBIX
09.02.2023, mpotoxon Ne 5 % -
3as. kadenapoii H.A. T'prmun

Pabouas nporpamma oaoGpena Metoanueckon koMuccHeit T IuT

13.02.2023 r. npoTokon Ne 3 )
Tlpencenarens % H.A. TTerrance
/

Cormacogaso:
3as. kadenpoii MeTaTypPrid B XHMHYECKHX TEXHOJOTE

A.C. Xapuenxo

Pafoyas nporpaMma cocrabieHa:
¢T. upenonasarens kapenps: I MInOIIH, kanxg, r?.-maue L, HAYK

/4
Lt M.C. Konkosa
A

PeltenzeHT: ) ey
aupexrop OO0 «Marautoropckas Maplcmeﬁ,uepcxo-reo.uesﬂqecma KOMIaHHsA» ,

% A A HlexyHoBa




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma rnepecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2024 - 2025
yueOHOM rofy Ha 3aceaHuu Kadeapsl ['eonoruu, MapKIeiiiepckoro ieia u 00orameHus

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

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yuyeOHOM rofy Ha 3aceqaHuu Kadeapsl ['eonoruu, MapKIenaepcKoro aena u 00orameHus

IIporokon ot 20 . Ne

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

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqaHuu Kadeapsl ['eooruu, MapKIneiaepcKoro jieia u 00orameHus

IIporokon ot 20 . Ne

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

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanm3anuu B 2027 - 2028
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIiieiaepekoro aeia u 000orareH st

IIporokom or 20 . Ne
3aB. kadenpoit 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
qHCIe:
— KOHTaKTHas paboTa — 55 akaJl. 4acos:
— ayIuTOpHas — 54 akaJ. 4acoB;
— BHeayAuTOpHas — 1 akaj. 4acos;
— caMoCTOsITeNbHAs paboTa — 17 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTecTaluu - 3a4ET

AynutopHas .
<
KOHTaKTHasI =
Z 3 dopmMa TEKYIIEro
o pabora E Y B
Paszien/ Tema S| (saxan wacax) |E Z e HORTPOTH Kox
g A & Y| caMOCTOSATENBHOM |  yCIeBaeMOCTH U
JACIATUTAHBI 5 £ o . |kommereHIUH
@) o d padoThI MIPOMEKYTOYHOM
126. | mpaxr. (£ 3
Tlex. - [[PAKT. =\ aTTecTaluu
3aH. | 3aH. [0 9
1. OcHoBBI KpucTAILIOTpadhuU
Peructpanms na Hammcanue
caiire JoMalIHei paboTbl
https://www.lekto | Nel mo 3aganHO#
rium.tv/ Ha kypc [reme. YcrHsIi onpoc
nekuuit «OcHOBBI | (coOecemoBaHue).
1.1 Bpognas. OCHOBBI KpUCTAJIOXUMUHU Brimonnenne
KpHucTauiorpaduu. 3akoH 0,5 ». U3yuenne 3a/laHui IO Kypcam TIK-4.1
MOCTOSIHCTBA YIJIOB OCHOBHOMH 1 «OCHOBBI
JOTIOJIHUTENBHON | KPUCTAIUTOXHMUID».
Hay4IHOM [IpencraBnenue
JUTEpPaTyphl, | pe3ynbTaToB B BHIEC
KOHCIIEKTa mporpecca Ha Kypce
JIEKITHAH. (caitt openedu.ru).
W3yuenue
3 OCHOBHOI1 1 Hanwucanue
JOIIOJIHUTENLHOM | JOMalIHe paboThl
1.2 CuMMeTpHst KPUCTAIIIOB 0,5 HayJHOU Nel mo 3amanHO1 TIK-4.1
JUTEpATypbl. |TeMe. YCTHBII Ompoc
PaboTa ¢ (cobecenoBanue)
SHIIMKIIOTIETUSMHU.
INoaroroska k
5 Hammucanue
MPAaKTUYECKOMY o
JOMalIHe paboThI
3aHATHIO. .
Nel mo 3agaHHONK
Nzyuenue o
N TeMe. YCTHBIH ompoc
13 IIpocteie (dhopmbl OCHOBHOM 1 (cobecenoBanue)
) p p 0,5 6 JIOTIOJTHUTEJILHON ’ T1IK-4.1
KPHCTAIJIOB . Beinonnenue u
Hay4YHOU
3ammra
JIUTEPATYPHI. .
MPaKTUYECKOU
Pabota c
paboThl
SHIIMKIIOIETUSMH, No 1
CIIOBapSIMH.



https://www.lekto/

IlogroroBka k

Ne3 mo 3agaHHOM

TEMCE.

Hanucanue
MPAKTHIECKOMY o
JOMaIlHeH paboThl
3aHATHIO. o
Msvuere Nel no 3apanHOM
yHeHn TeMe.. Y CTHBIN
OCHOBHOM 1
1.4  Kpucramiorpapudeckue JIOTIOJTHUTENILHON onpoc
05 4 . (cobecenoBanue) TIK-4.1
CHUMBOJIBI HaY4YHOU
HTEPATVDEL Brimonnenue u
PaTypel, 3aluTa
KOHCIIEKTa .
. MIPaKTHYECKON
nekuuii. PaGoTa ¢
paboThI
SHIMKJIOIE/TUSMH, No 2
CIIOBAPSIMH.
HUroro no pazaeny 2 10
2. OCHOBBI KPUCTAIIOXUMHUH
Nzyuenue
OCHOBHOM U
JIOTIOTHUTENBHON Hamnucanue
HAYYHOM JIOMAIIIHEeH paboThI
2.1 OCHOBBI KPUCTAJUIOXHMHUH 1 JITEPATYPBI, Ne2 no 3apanHoiM IK-4.1
KOHCIIEKTa TeMe. YCTHEIH ompoc
nekuuid. Pabora ¢ | (cobecenoBanue)
SHIUKIIOTIE TUSIMH,
CJIOBapSMU.
Hroro no pazaeny 1
3. OCHOBBI MUHEPAJIOTUH
Hanwucanue
JoMalIHei paboThl
Peructpanms na Ne3 1o 3amaHHoOI
mathopme TeMe.
www.lektorium.tv Brinonxexnune
. Ha Kypc «Muodsl | 3amanuii no Kypcy
3.1 BBoanas JICKIHS. 05 U pealbHOCTH «Muost u K-4.1
Munepanorus. ' KaMHS». peabHOCTH KaMHS». '
W3yuenune [IpencraBnenue
yueOHOil u PEe3yJIbTaTOB B BUIE
Hay4JHOI nporpecca Ha Kypce.
autepatypsl. | (www.lektorium.tv.).
VYerHbli onpoc
(cobecenoBanue)
Beinonnenue n
3aIIuTa
INoaroroska k o
MIPaKTAYECKON
MPAKTUYECKOMY
3aHSITHIO padote!
3.2 2 KpucramroxuMuyaeckas ) Ne 3. Vernsiit onpoc
0,5 10 Nzyuenue T1IK-4.1
KJ1accU(HUKaLUsi MUHEPAJIOB N (cobecenoBanue).
y4aeOHOI 1
o Hammucanue
HaY4YHOMU o
JOMalIHe paboThI
JIATEPaTypHIL. .
Ne3 mo 3agaHHOM
TeMe.
Brimonnenue u
3ammra
Ionroroska x 71a00paTOPHBIX
MPAKTHIECKOMY pabor
3.3 Onruyeckue u 3aHATHIO. Ne 45, VcrHbrit
MEXaHHYECKUE CBONCTBa 1 6 N3ydenne 0TIpoC I1IK-4.1
MHHEPAJIOB yueOHOI (cobecenoBanue).
Hay4YHOU Hammucanue
JIUTEPATYPHI. JIOMAIIHEH paboThI



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

Brimonaenne n

3aIIuTa
[Monroroska 71a00paTOPHBIX
MPAKTUYECKOMY pabot
3.4 CTpyKTypel U TEKCTYpHI 3aHATHIO. Ne 4,5. Vernslii
MHUHEpalbHBIX ~ arperaroB B 1 1 (25 Nzyuenue orpoc TK-4.1
pyZax ¥ FOPHBIX IOpOJax yueOHOH u (cobecenoBanue).
Hay4YHOH JaHUTEpa- Hanucanue
TYpBI JIOMAIIIHEe#H paboThI
Ne3 no 3amanHOM
TeMe.
Nzyuenue
OCHOBHOM U
3.5  Kpucramioobdpa3syromas JIOTIOJTHUTENILHON Hanucanue
cpena B nporecce Hay4HOI pedepara mo
MHHEPanoo0pa3oBaHMUsI. 2 1 |25| nureparypsl, 3aJJaHHOU TEMe. IK-4.1
Ku-nernueckue THUIIBI KOHCIIEKTa VYerHbIi opoc
KpHCTAIUTM3aLuT neknuii. Pabora c | (cobecenoBanue)
SHIUKIIOTIE TUSIMH,
CIIOBAPSIMH.
Nzydenne Brimonuenne
OCHOBHOI1 U 0- | momarHel paboThl
TIOJTHUTEIbHON Ne3 no 3amanHO#M
3.6 3apokaeHue KpUCTA/LUIOB B Hay4dHOHl 1u-  |Teme. YCTHBIH ompoc
TEOJIOTUIECKUX u 2 8 TEpaTyphl, (cobecenoBanue). TIK-4.1
METaJUTyPTUUECKUX IIpoleccax KOHCIIEKTa JIeK- Hanucanue
nuit. Pabota ¢ | momarnHei paboTs
SHUOUKIoneausaMH, | Ne3 mo 3agaHHOM
CIIOBapSIMH TeMe.
Nzydenne
OCHOBHOM U J10- Harmcanue
3.7 OcHOBHBIC TEOPHH POCTa TIOJTHUTEIbHON o
N JOMalIHei paboTh
KPHCTAJIOB B IpoIecce Hay4YHOI 1~ Ne3 110 3a1aHHO
r€0JIOTHYECKOTO u 2 2 TepaTypsl, N . IK-4.1
TeMe. 110 3aaHHOH
TEXHHYIECKOTO KOHCIIEKTa JIeK- M
N TeMe. YCTHBIH ompoc
MHUHEpaio00pa30BaHUs uuii. Pabora ¢ (coBecesioBantie)
SHIUKIIOTIE TUSIMH,
CJIOBAPSAMHU
HWroro no pazaeny 9 26 7
4. T'eonorn4eckue npoeccsl
Brinonnenne
4.1 OCHOBHBIE T€0JIOTHYECKHE N3ydenue N
MPOLIECCHI o0Opa3oBaHHs yueOHO# n Alomaeii pagotL:
. 2 . Ne4 nio 3aganHoi K-4.1
MECTOPOXKIACHUU IIOJIC3HBIX Hay4YHOHU v
Teme. Y CTHBIN onpoc
MCKOTIaeMbIX JATEPaTypHL. (coBecesionante)
Hamnucanue
[Noaroroska k JIOMAIllHe#H paboThI
4.2 TexHHYECKHE MPOLECCHI MIPaKTUYECKOMY Ne4 no 3agannoit
MHHEpaloo0pa3oBaHus  NpH 3aHATHIO. Teme. BrimonHenue
arjioMepalnyy B MPOU3BOJCTBE 2 1 N3ydenne U 3aIIMTa I1IK-4.1
Yyryla H® CTaii W B yueOHO# n 7Ta00paTOPHBIX
OTHE-yMOPHOH (yTepOBKe Hay4YHOU JHTEpa- pabot
TYpBI o 6. YCTHBIHN onpoc
Ne 6. Vi
(cobeceroBaHuEe)
Hamnucanwue
4.3 OCHOBHbBIE METOJIbI o
Uzyyenue JOManrHei paboThl
KPHCTAIIO-MUHEPATOTHYECKUX N o
2 9 | yueOHOI1 1 Hayu- | Ned mo 3amaHHOMN [K-4.1
1 neTporpaduie-ciix HOM TUTEpaTypsl |TeMe. Y CTHBIM OIpocC
HCCIIeIOBAaHU N patyp ’ P
(cobecenoBanue)
Wroro no pazaeny 6 10
HWroro 3a cemectp 18 36 |17 3a4€T
Hrtoro no aucuuinHe 18 36 |17 3a4eT




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
pa3IMYHBIX 3HAKOBBIX CHUCTEMaX, 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

JUCLHUILINHE

«OCHOBBI

MUHEPAJIOTUN»  TMPEeIyCMOTpPEHa ayAWTOpHas |

BHEAYIUTOPHAsI CAMOCTOSITEIbHAs paboTa 00ydaromuxcs.

IIpuMepHas CTpyKTypa U COJAEpKaHUE pa3iesIOB JUCHUIIINHEI

Kon
TEMBI

Tema
JOUCIHUITIINHBI

Coneprxanue

1 cemecmp

P1

Ocnogwbl Kpucmannozpa

uu.

T1.1

BBoanast. OcHOBBI
KpucTauiorpaguu.
3aKO0H IIOCTOSHCTBA
YTJIOB

MuHepanorusi ¥ METaJuLyprus 3apoguIich
MPAKTUYECKH OJJHOBPEMEHHO Ha 3ape pa3BUTUS
yenoBeyecTBa. [IpeamMer u 3a1aun Kpucramiorpapu,
KPUCTAJUIOXMMHUU U MUHEPAJIOTUU. 3HAYEHHUE 3TUX HAYK
JUISL KCCIIEI0BaHUSI MUHEPAJIOB, PYA, TOPHBIX MOPOJ,
aroMepaToB, IINIAKOB U MeTayioB. O01mas
XapaKTepuCTHKa KpucTamioB. Kparkas ucropus
pa3BUTHA 001IEH U TEXHUUYECKOH KpucTamuiorpaduu u
MUHEPaJIOTUH.

ArperatHble cocTosiHUs BemecTBa. Kpucramn u
KPUCTAIJINYECKOE COCTOSIHUE MUHEPAJIOB U METAJIIOB.
OO01ue cBoCTBa KPUCTAIIIIOB: OAHOPOTHOCTb,
JUCKPETHOCTh, aHU30TPOITHOCTh, CHMMETPUYHOCTb,
CIOCOOHOCTH K cCaMOOTpaHeHH0. PacipocTpaHeHHOCTh
MUHEPAIBHBIX KPUCTAJUIOB B IPUPOJIC, TEXHUKE U OBITY.

T1.2

Cummerpust
KPUCTAJUIOB

DJIEeMEHThl CHAMMETPUHM: LIEHTP, IIJIOCKOCTU U OCH
(TOBOPOTHBIE U UHBEPCUOHHBIE) CHUMMETPHH.
B3anmoneincTeue 351eMEHTOB CUMMETPUU. Buibl
CUMMETPHUH, CHHTOHUHU, KATETOPUH U UX
KJaccuukanus.

T1.3

[TpocTeie hopmbl
KpPHUCTAJIJIOB

Kpucrann, ero rpanu, pedpa u BepunHsl. CBs3b
BHEIIHEH (OpPMBI M BHYTPEHHETO CTPOEHUS KPUCTAILIOB.
®dopma KpHUCTaIOB. 3aKOH MOCTOSIHCTBA JIBYTPaHHBIX
yrioB. [IpocTbie 1 KOMOMHAIIMOHHBIE ()OPMBI TPaHEH,
pedep u BepinH. BHeniHue popmel 1 aHATOMUS
KkpuctamioB. CkeneTHble (HYOPMbI KPUCTAIIIOB.
Kpucramnmueckne qBOMHUKH.

T1.4

Kpucrannorpadpuyecku
€ CMBOJIBI

[IpaBuna BeIOOpa KpucTaIorpaguueckux ocei u
€IMHUYHON rpaHu. 3aKOH PallHOHAIbHOCTH OTHOIIEHUH
napameTpoB (3akoH ['aton). IHAEKChl 1 CUMBOJIBI
rpaHel, pebep, BEpIINH U UX NPOCTHIX (opM.

P2

OcHoevl Kpucmaninjioxumuu

T2.1

IInoTHeilimme aTOMHEBIE
YIAKOBKHU U TUIIBI
KPUCTAJUTHYECKUX
pELIETOK.
[Tonmumopdusm u
nzomophusm. Tursl
XUMHYECKOU CBSI3HU B
KpHUCTaJuIax

ATOMHBIE Y HOHHBIE paanychl. [In0THeNIINE yTaKOBKH
aTOMOB B KPUCTAJUIOXMMHUYECKUX CTPYKTYpax.
[IpocTpaHcTBEHHAs KpUCTAINIMYECKAs PEIIETKA U €€
AJIEMEHTHI: Y3JIbl, PSABI, IJIOCKUE CETKU U DJIEMEHTapHBIE
s4YerKu. PeTUKynspHas MIOTHOCTH MJIOCKUX CETOK U
rpaHel KpUCTa/UIa. YTIIOBBIE U JIMHEHHBIE TApAMETPhI
KPUCTAIITNYECKUX PEIIeTOK. TUIbI KPUCTAIITHYECKUX
pemerok bpass. TpaHcasaLnoHHAsE CHMMETPHS
KPUCTAININYECKUX CTPYKTYp. [IpocTpancTBEHHBIE
rpynmsl cummerpun E.C. @enoposa. [lomumopdusm.
[Momutunusm. Nzomopduszm. Uzogumopduzm. Tumsr




Kon
TEMBI

Tema
YCIIUTIIINHEI

Conepxanue

XMMHYECKUX CBSI3€il B Kpuctaiuiax. KoopauHaloHHbie
yucna. Kpucramimueckue pacTBOpbl 3aMelIEHUs,
BHEJIPEHUS U BeIYUTaHUs. MopdoTporus. ATOMHBIE
paspyuieHus CTpYKTYpbl KpuctayuioB. Kiaccudukanus
nedeKToB CTpyKTyphl. Toueunble nedeKThl.
Jucnokaiuu kpaeBble U1 BUHTOBBIE. [moTHOCTH
JUCIIOKalUi, MeTOIbl NX HaOmoieHusl. CTPYKTYpHI
pacnaia u30MOpP(HHBIX KPUCTALIMYECKUX PACTBOPOB.

P.3.

Ocnoegubl MuUunepaiocuu

T.3.1

BBoanas nekuus.
Munepaiorus

[IonsaTHe 0 MuHepasie 1 MuHepanoruu. Poss MuHepana
Ha ciayx0e UBUIN3aui. MUHepasbsl 1 MUHEpalIbHOE
CBIpbE B UepHOH MeTaiuTypruu. O01mas, reHeTudecKas,
pErHoHaNIbHASA, KOCMUYECKAsl, TEXHUYECKas U
TEXHOJIOTHYECKasi MUHEPAJIOTHSI.

T.3.2.

Kpucrammoxummuueckas
KJIaCCU(UKALIUS
MUHEPAJIOB

Kpucramnoxumuueckas kiaccupukanys MUHEpaJIoB, e
MPUHIUIBL. XapaKTePUCTUKAa MUHEPAIbHBIX TUIIOB,
MIOJITUIIOB; KJIaCcCOB, OJKIACCOB; IPYIIL, HOATPYIIIL;
BUJIOB, Pa3HOBUIHOCTEH; MHUBHUIOB U CyOHHTUBHU/IOB.
ITonsaTue 0 pyax U TOPHBIX MOPOJAAX.

[TpombinieHHas KiaccuuKanms MHHEPAJIOB.
Knaccugukanus MUHEpaIbHOTO ChIPbs B YEPHOM
METaJUTYPTHH:

-JKeJIe30PY/IHOE: ChIpoe (MapTEeHOBCKUE, JOMEHHBIE,
arJioMepaloHHbIE PY/Ibl),

o0orareHHOe (MPOMIIPOAYKT, KOHIIEHTPAT),
CHHTE3MPOBAaHHOE (arjioMepar, OKaThIIIH,
(beppociuiassl),

-Jierupyroliee: (pyabl Maprasiia, Xpoma, KodanbTa,
BoJIb(hpama u 1ip.),

-¢mrocyronue: (KaablUT (U3BECTHSK), U3BECTD,
JI0JIOMUT, KBap1l, (PIFOOPUT U JIp.),

-OrHEYIOpHBbIe: (MarHe3uT (IepuKias), T0JIOMMUT,
LIMHUHENb, XPOMUT, OOKCUT (KOPYH]T), KAOJIMHUT
(MynuT), KBapl (TpUIUMHUT, KpUCTOOATINT) U JIp.),
-1IUTaKo0Opa3yroIue MUHEpabl (OJIMBHUHBI (HOPCTEPUT,
(hasauT, KaNTbUOOIUBHIH), MEJIUIUTHI (TEIEHHUT,
OKEPMAaHUT), MUPOKCEHBI (IUOTICII, TeACHOEPTUT) U JIp.),
-MHUHEPAJIBI - HOCUTENIN BPEIHBIX TEXHOJIOTHIECKUX
npuMeceii: cepsl, pocdopa, MHKa U Ap. (CynbuIbL:
MTUPUT, APCEHOTUPHT, TUPPOTHH, cajepuT u ap.;
¢docdatel: anaTuT, CUIMKOKAPHATUT U JP.)
[TapareneTnueckas accoIManys MHHEPAJIOB.

T3.3.

Onruyeckue u
MEXaHUYECKUE
CBOMCTBAa MUHEPAJIOB

OnTHueckue cBOICTBa:

Ilokazamenu npenomnenus B ONTHUECKU U30TPOMHBIX
(KpucTasUIBI BHICIIEH KATETOPHH) M AaHU30TPOITHBIX
(xpucTtasibl cpeiHel (0JTHOOCHBIE) U HU3IIEH
(1ByXOCHBI€) KaTeropuit) MUHepanax. [IBynpenomieHue.
[Ineoxpousm MuHepanoB. ONTHYECKHE METO/IbI
oTpeJieNIeH s ITaKo00pa3yIoIMX MUHEPAJIOB B
MIPOXOSAIIEM CBETE - eTporpadusi.

L]gem B KpUCTAJTIMYECKOM arperare u nopouke (IBeT
4epTsl). [IpruurHbBI OKpacku MUHEPANOB.
JIroMuHecIeHIMS MUHEpaJIOB. BusyanbHble METOIbI




Kon
TEMBI

Tema
YCIIUTIIINHEI

Conepxanue

orpeziesieHUs MUHEPaJIoB.

Bneck - ompasicamenvnas cnocobnocms MAHEPAJIOB.
3aBUCUMOCTH OJIECKa OT KPUCTAITIOXUMHUYECKHIX
(MeTaTMyecKuii, MOIyMeTaIUTMYECKUH, alIMa3HbIH,
CTEKJISIHHBIN) M KPUCTAITIOMOP(POIOTHYECKUX
(3epKasIbHbIN, MATOBBIN, JKUPHBIH, HIEIIKOBUCTBINA U Ap.)
ocobeHHocTel. ONTHYecKue METOAbI ONPEACTICHUS
METAJIJIOB U PYJHBIX MUHEPAJIOB B OTPAaKEHHOM LBETE -
MUHeparpadusi.

MexaHn4eckre CBOMCTBA MUHEPAJIOB:

Cnatinocms, 0moenbHOCMb U U310M B KPUCTAILIIAX
MHUHEPAJIOB. 3aBUCUMOCTb CIIAHHOCTHU OT
KPUCTAITIOXUMUYECKIX OCOOCHHOCTE MHUHEPAJIOB.
CrnaiiHOCTb - IpUMEP aHU30TPOIINU MUHEPATIBHBIX
kpuctaios. Knaccudukanus cnaitnoctu o popme u
CTENEHU COBEpPILIECHCTBA. MEeTO/Ibl OIIPEIEICHHUS.
Teepoocmb munepanog. Metoabl onpeieeHus
TBEPAOCTH: METOAbI IJapananus (3TaJOHHAs
necsituOanbHas 1Kaina TBepaoctu Mooca) u
BJIaBJIMBaHUS aiMa3HOM nupamusl Bukepca
(muxpotBepaomepsl IIMT). Petukynspuas u
BEKTOpHAJIbHAS aHU30TPOIHS TBEPAOCTU. XPYIKOCTb,
yIPYTroCTh, TMOKOCTh U 3JJaCTUYHOCTh MUHEPAJIOB.
[Ipoune cBoiicTBa MUHEPAJIOB:

Ilnomnocmo. [luddepenumaniss MUHEPAIOB T10
IJIOTHOCTHU B MIpoLIecce KpucTamn3anuu. JInkpamms.
Paccnoenue MuHepanbHBIX pacIiaBOB B IPUPOJIE
(Marma) ¥ B METaILTypruu (IIU1aK / METaJ).
I'paBuTanIMOHHBIE MPOIIECCHl 0OOTalllEHNs MUHEPAJIOB.
DnexmpomacHumuvle c80UCMBA MUHEPATLOS.
MaruauTHBIE cBOIicTBAa. MeTOIBI MATHUTHOT'O
o0oraieHus *ele3HbIX pya. TepModIeKTpuyeckue
coiictBa. TepmoD/IC. Tepmonapsl.
[Ipe3030eKTpUYECcKHe CBOWCTBA (CTaOMIM3anus
PaZAMOBOIIH, THJIPOAKYCTHKA, KBapIIEBBIE YAChI U IP.).
OrueynopHoCTh (TemrepaTypa MIaBJIeHHs ),
rUAPOPUIBHOCTD, THIPO(POOHOCTE, pACTBOPUMOCTD B
BOJIE M KHUCJIOTaX, BKYC, 3aMax u mp.

T3.4

CTpyKTypBI U TEKCTYPBI
MUHEpaIbHBIX
arperaToB B pyJax 1
TOPHBIX IOPOJAX

WneanpHbIe U peanbHbIE KPUCTAIUTHI.
Kpucrannomopdonornueckas crpykrypa. [lonstust 06
orpaHke, rabuTyce 1 00JMKe KPUCTAITHYECKIX
MUHepaJbHbIX HHAUBUIO0B. Knaccudukanus kpuctamion
1o 00JHMKY (M30METPUYHBIC, YIUTMHEHHBIE U
yroénHble). OTHOCUTENbHBIE U A0COTIOTHBIE
pa3mMepbl MUHEPATBHBIX HHIUBU/IOB.
I'panynomerpuueckas Ki1acCUpHUKaIHs MUHEPATbHbBIX
CTPYKTYp. YTIOpsiioueHHOE (TTapajuiesbHOe,
JIBOWHUKOBOE, paIlaIbHO JTYYHCTOE U JIp.) U
OecropsI0YHOE CpacTaHNe MUHEPAITBHBIX HHIUBHU/IOB.
OHAOTaKCHAIIbHOE, STUTAKCHATBHOE U TOUKUIIUTOBOE
IpopacTaHNe MUHEPAITLHBIX WHIUBH/IOB.

Texctypsl MuHEepanbHbIX arperatoB. OcoObie (hOpMBI
MHHEPAIBHBIX TEKCTYP: APY3bl, CheponnThl, KOHKPENHH,




Kon Tema
Conepxanue

TEMBI JICIUTIAHBI
cekpenuu U T. . OcHOBHBIE MOPHOTIOTUYECKUE TUITBI
TEKCTyp: MacCUBHAas (OAHOPOIHAS),
BKPAIUICHO-TIATHUCTAsA, CJIOUCTas (ToocyaTas),
nedopMamonHas (TpeuieHHasl, MPOKUITKOBas,
OpexJreBas).

T.3.5 Kpucramnoobpasyroma | IIporeccsl kpuctamiooOpa3oBaHus B ra3000pa3HbIX
s cpefa B mpoliecce (raz, map), )kuJIKuX (pacruiaB, pacTBOP) U TBEPBIX
MHUHepasioo0pa3zoBaHus. | (Kpuctayumyeckas, amopdHas) cpeaax. [lonsrue o
Kunernyeckue TUIbt cTaOUJIbHOM, PABHOBECHOM, METAaCTaOUIILHOM U
KPHUCTAILTU3AIHN 1a0UTFHOM COCTOSTHUU KPHUCTAIOB U

KpucTaimoodpasytouieit cpeabl. Kunernueckue
MIPOMBIIIIJICHHBIC THITHl KPUCTAJUTA3AINH

T.3.6 3apoxieHue [Ipouecchl 3apoKaeHMS, pOCTA U Pa3PYLICHUS
KPUCTAJUJIOB B KPHUCTAJUIOB B ra3000pa3HbIX (Ta3, map), KHIKUX
re0JIOTHYECKHUX U (pacmuiaB, pacTBOp) U TBEPABIX (KPUCTAIUTMYECKUX,
METAJLTYPTHYECKUX aMOp(HBIX) cpenax.
mporeccax I'oMorenHsbIe U reTeporeHHbIe MPOLECCHl 3aPOKACHHUS

KpUCTAILIOB. KpHCTAIIIOXUMUYECKHE THITBI
3apOJIBIIIEBHIX IEHTPOB KPUCTAIITU3ALUU TIPU
TeTepOreHHOM 3apOoKIeHUU. DaKTOPHI, BIUSIONINE HA
CaMOIIPOU3BOJILHOE 3apOXK/ICHUE KPUCTAIUIOB U
cnenupuyeckrne 0cCOOEHHOCTH LIEHTPOB
KPUCTAITTU3AIMU TIPU T€TEPOreHHOM 3apOKICHUH
KPHUCTAJIOB.

T.3.7 OcHOBHBIE TEOPHH OcCHOBHBIE TEOPHH POCTA KPUCTAIIIOB:
pocTa KpUCTaJIOB B TepMomHamMuyeckast, TudQy3nonnas, abcopOunonHas,
nporecce MOJIEKYJISIPHO-KUHETHYECKasl, JUCITOKAI[MOHHAS.
re0JIOTUYECKOI0o U Oco0eHHOCTH UX pealn3alliy B TPUPOTHBIX U
TEXHUYECKOTO TEXHUUYECKUX YCIOBUAX. CrIOCOOBI yIpaBlieHUs
MUHEPATI000pa30BaHUs | KHHETUKON KPUCTAJUTH3AINHI U Ka4ECTBOM

00pa3yrIUXCs METAJUIOB U MUHEPAJIOB.

P4 T'eonocuueckue npoyeccol

T.4.1 OcHoBHbIE I'eosiornyeckoe cTpoeHHE 3eMHOTO HIapa.
re0JOrn4ecKue OHooeenHvle npoyeccyl MUHepanoobpa308aHus:
nporeccsl 00pa3oBaHus | - MarMaTuyeckue (MHTPY3UuBHBIE U 2((y3UBHBIE),
MECTOPOKICHHIA KpaTKasl XapaKTepUCTHKA MarMaTHIECKUX TIOPOJT U

IMOJIC3HBIX MCKOIIACMbIX

MECTOPOKIEHUM MOJIE3HBIX UCKONAEMBIX, B TOM YHCIIE
KEJIe30PYIHBIX B BYJKaHUYECKUX TPYOKax B3pbIBa B
Bocrounoit Cubupu;

- IETMATUTOBBIE, KpaTKas XapaKTePUCTHKA MOJIE3HBIX
HCKOIIaeMBIX;

- KOHTaKTOBO-METAaCOMaTUYECKUE (CKapHOBBIE)
KeJe30pyaHble MecTOopokaeHHs AnTae-CasHCKON
TOpHO# 00J1acTH;

- TUAPOTEPMANIBHBIE MECTOPOXKACHUS LIBETHBIX U
JIETUPYIOIIUX PYI.

OK302eHHble npoyeccol:

- (usmyeckoe, XUMUYECKOE U OMOJIOTHYECKOE
BBIBETPUBAHUE (JKEJIE3HBIE MIISAIBI OYpPBIX JKEIE3HIKOB U
MapTUTOBBIX PYJ B 30HE OKUCIIEHUS CYIb(OUTHBIX
MECTOPOKIECHUH);

- 0CaJJOYHbIE: PACCHIITHbIE (THUTAHOMArHETUTOBBIE
POCCHINI Ha MOPCKOM MeNib(he, KBapIEeBbIE IECKU U Ap.),




Kon
TEMBI

Tema
YCIIUTIIINHEI

Conepxanue

XEMOTeHHbIE (MOPCKUE JKeJIe30-MapTraHIIeBbIe
KOHKPEIUH, U3BECTHIKH, OTHEYIOPHBIE TJIMHBI U Jp.),
OomoxuMuueckue (00JIOTHBIC JKETIE3HBIC PY/IBI,
TOPDSHUKY U JP.).

Memamopgozennvie npoyeccuol:

PernonanpHbBIN, KOHTAKTOBRIA ¥ TMHAMHWYECKHUIH
Metamopdusm. Ctaauu metamopdusma.
MeTamophoreHHbIE MECTOPOKICHUS HKETE3UCTHIX
KBapLUTOB, KAMEHHBIX YIJIeil, KBapLMTa, OTHEYIOPHBIX
AH/TATy3UTOBBIX M KHAHUTOBBIX CIIAHIIEB U JIP.

T.4.2

Texauueckue
MPOLECCHI
MHUHEpaI000pa3oBaHUs
MIpU arjioMepaiuu B
MIPOU3BOJCTBE UYI'yHa U
CTaJI1 U B OTHEYIIOPHOU

dbyTepoBke

Jpobnenue u oboraiieHue mojae3HbIX HCKOMAeMBbIX.
[ToHsTHE O KOHLIEHTpATE U OTX0/1aX (XBOCTaX)
oOorarieHus.

Arsiomepanus 1 OKOMKOBaHUE. MuHepanorus
KEJIe30PYIHBIX arjoMepaToB U OKATHIIICH.
Munepanoobpa3oBaHue B JOMEHHBIX MPOLIECCAX.
Munepanorusi JOMEHHBIX IIIJIAKOB, TApHHUCAXKa Ha
(byTepoBKe U MUHEPATIbHBIX OTIOXKEHUN (LIMHKUTA) B
TpyOOIPOBOIAX.

Munepanoobpa3oBaHue Npu CTaJICIIaBUIIbHBIX
nporueccax. AccuMmIAnus u3Bectu. MuHepanorus
CTaJICIUIaBIJIbHBIX [IUIAKOB.

Munepanoobpa3oBaHre B OTHEYITOPHBIX U3JIEIHIX B
MeTaJTypruv. MuHepanorusi KBapLuTOBbIX
(IMHACOBBIX ), IIAMOTHBIX, IEPUKIA30BBIX,
LIIHHENb-(QOPCTEPUTOBBIX, CMOJIO0-I0JIOMUTOBBIX,
MYJUIMTOBBIX U IPOYMX OTHEYIIOPOB.
Munepanoobpa3oBaHre B IPOU3BOJICTBE U
MCIONIb30BaHUU (IF0COB. MUHEPANOTusi MUHEPATIbHBIX
(mrocoB.

Munepanorusi METaJUTYpPTUYECKUX [ITAMOB U TIBLIH.
DKOJIOTHYECKasi MUHEPAJIOTHS B PEIICHUH MPOOieM
KOMIUIEKCHOW MaJlo- WK 0€30TX0IHON nepepadoTKu
MUHEPAJIbHOTO CBIPbS.

T.4.3

OCHOBHBIE METOIBI
KPUCTAILIIO-MUHEPATIOTH
YECKUX U
neTporpapuyecKkux
HCCIeI0BaHUM

Kpucramnomopdonornyeckuiit 1 roHHOMETPHUECKHI
aHaJIN3.

I'panynomerpuyeckuii aHaius.

XUMHYECKUH (TOTHBIN, TOKATBHBIHN, CIIEKTPALHBIH,
PEHTTE€HOCTIEKTPaIbHBIN, 3HEPTOANCIIEPCUOHHBII )
aHaJIN3.

JuddepeHnnanbHO-TEpMUYECKHI aHATN3.
PentrenoBckuil ananms. KonnuecTBeHHbIN 1
KayecTBEHHBIN (a3oBble aHaNM3bl. KoanuecTBeHHBIN 1
Ka4eCTBEHHBIM XMMUYECKHE PEHTI€HOCTIEKTPAJIbHBIE
aHanu3bl. JIOKAIbHBIN PEHTT€HOCIIEKTPAIbHBIA aHAIIUS.
[lerporpaduueckuii aHamu3 ropHbIX MOPOJ,
METaJUTyprU4eCKHUX LIJIAKOB U OTHEYIIOPOB.
MUKpPOCKONIMYECKOE NCCIEA0BAHUE MUHEPAIIOB B
MIPOXOAAIIEM CBETE.

Mumneparpaduueckuii aHau3 py/Jl, arJioMepaTos,
METAJIJIOB U CIIIaBOB. MUKPOCKOIIMYECKOE
HCCIIEA0BAHUE MUHEPAIOB B OTPAKEHHOM CBETE.
OIEKTPOHHBIE MUKPOCKOIIMYECKNE UCCIICJOBAHMS




Kon Tema

Conepxanue
TEMBI JIICITATUTHHEI

(MEeTOIOM PEeTUINK, CKAaHUPOBAHUS U TTPOCBEUNBAHUS ).
dororpaduieckre METOIbl HAYYHBIX UCCIICIOBAHUN
(makpo- u MuxkpodororpadupoBanue).
KommsrotepHas rpadgudeckast U CTaTHCTHYECKAS
00paboTKa JaHHBIX MUHEPATIOTHYECKUX U
KPUCTAJIOXUMUYECKHUX UCCIICTOBAHU.

Ilpumepnaa memamuka camocmoamenvHoi padomaol

CaMocTosTenbHast paboTa 3aKII04aeTCsl B U3y4YEHUH PEKOMEHyeMOU JINTepaTyphl 1O
TEMaTUKE MPAKTHYECKUX 3aHSATUI U B BRITIOJHEHUH IOMAITHUX PaOOT MO AUCIHILIHHE.

Ilpumepnplit nepeuens mem OomauwiHux paoom:

1. ITepeuens Tem nomarneit pabotsl Nel: «OcHOBBI KpUcTaiorpadum:

e lcropus pa3BUTHS MUHEPAJIOTMU U METALTYPIUH

e [lpenmer u 3amauu Kpucramuiorpapuu, KpUCTALIOXUMUN U MUHEpAJIOTUU. 3HaUYE€HUE
TUX HayK JJIsl MCCIEJOBAHUS MHUHEPAJIOB, PyJ, T'OPHBIX HOPOJ, arJioMeparoB, LUIAKOB U
METaJIOB.

e Kparkas ucropus pa3BUTHs 00IICH 1 TEXHUUECKOW KpUCTAILIOrpad 1 MUHEPAJIOTHH.

e ArperaTHble COCTOSIHMSI BellecTBa. Kpucramn M KpHUCTaNIMYECKOE COCTOSHUE
MUHEPAJIOB U METAJLJIOB.

e OOmme CBOHCTBA KPHUCTAIOB: OJHOPOJHOCTb, JUCKPETHOCTh, AHU3OTPOIHOCTD,
CUMMETPUYHOCTb, CIIOCOOHOCTh K CaMOOTpaHEHHI0. PacrnpocTpaHEeHHOCTb MUHEPAIbHBIX
KPUCTAIIJIOB B IPUPOJIE, TEXHUKE U OBITY.

2. Ilepeuens Tem pomariHeit padoTbl Ne2: «OCHOBBI KPUCTANIOXUMHUNY.

e [IpocTpaHCTBEHHAs] KPUCTAJUIMUECKAs PEIIETKA U €€ DIIEMEHTBI: y3JIbl, PAJIbl, INIOCKUE
CETKU U JIEMEHTApPHBIE AYEHKH.

e Tumbsl KpUCTAUIMYECKMX  pemeTok  bpaBs.  TpaHCISLMOHHAs ~ CHUMMeETpUs
KPUCTAIIMYECKUX CTPYKTYP.

e [lomumopdusm. [Monurunuzm. M3omopdusm. M3oaumopdusm.

e Tumpl XUMHMYECKMX CBsized B Kpucraulax. KoopauHalMOHHBIE — YHCIA.
Kpucrannuueckue pacTBOpbI 3aMEIeHNs, BHEIPEHUS U BeIYMTaHUSA. MopdoTpormnus.

e ATOMHBIE pa3pylieHusi CTPYKTypbl KpuctauioB. Kiaccudukanus nedexron
CTpYKTyphl. Toueunsle nedexTsl. J(ucaokanuu KpaeBble U BUHTOBBIE.

e [InoTHOCTH AUCIOKaNUi, MeTObI UX HabmroAeHus. CTPYKTYpHI pacnaga n30MOpQHbBIX
KPUCTAJTIMYECKUX PACTBOPOB.

3. Ilepeuens Tem gomarHeit padboThl Ne3: «OCHOBBI MUHEPAJIOTHI

e [lonarue o MuHepase u MuUHepasoruu. Posib MuHepana Ha ciry)x0e HUBUIN3ALUU

e MuHepasbl 1 MUHEPAJIBHOE ChIPhE B YEPHOU METAILTYpIUHU

e OOmiasi, reHeTH4ecKasi, perHOHaIbHAs, KOCMUYECKasl, TEXHUYECKasi U TEXHOJIOTHYecKast
MUHEPAJIOTHUSI.

e MuHepallbHOE  CBIpbE JUISI UYEPHOM  METAIYPTHM:  JKEJIE30pYJHOE:  ChIpOE
(MapTeHOBCKHE, JOMEHHBIE, arJJOMEpallMOHHBIE PY/IbI).

e CuHTE3MpOBaHHOE (arjioMepar, OKaThIIH, (eppOCIIaBbl) MUHEPATHHOE CBHIPHE IS
YEpPHOU METAJTYpPTHUH.

e Pynel mapranma, xpoma, KoOambTa, Boib(ppamMa W Jp. pyAbl, Kak JErHpymoliee
MUHEPAIBHOE ChIPHE AJI YEPHOU METAJLTypIrHH.

e MuHepalnbHO-ChIpbeBasi 0a3a MO (QUIIOCYIOUIMM U OTHEYNOPHBIM MHHEpalam,
IPUMEHSEMBIM B UEPHOM METAJUTypruM: (KalbLMUT (M3BECTHSK), U3BECTh, JOJIOMHUT, KBapll,
GaroopuT W Ap.; MarHe3uT (MEepuKIIa3), JAOJOMHT, IIMUHENIb, XPOMHT, OOKCHUT (KOpPYHI),
KAOJIMHUT (MYJUTUT), KBapIl (TPUIUMHUT, KPUCTOOAIUT) | JIp.)),



e OcCHOBHBIC CBeACHHS O (PUIMKO-XUMHUYECKUX CBOMCTBAX IUIAKOOOPa3yIOMINX
MuHepanoB (onuBUHBI (dopcTepuT, (asIUT, KaIbIMOOIMBUH), METUIUTHI (TEJICHUT,
OKEPMaHUT), MUPOKCEHBI (JIMOTICIT, TeIEHOSPTHT) U Ip.).

e QDU3MKO-XMMHYECKHE CBOWCTBA MUHEPAJIOB - HOCUTENEN BPEIHBIX TEXHOJIOTMYECKUX
npumecel: cepel, docdopa, nuHKa U Ap. (Cyab(UIB: TUPUT, APCEHONUPHUT, MHUPPOTHUH,
chaneput u np.; docdarel: anaTUT, CHIMKOKAPHATUT U 1p.) VX BIMsSHHE HAa Ka4eCTBO
METAJTyprUYeCcKOil MPOLyKIUH.

4. ITepevenn TeM nomartHen padoTsl No4: «I'eoornyeckue mporecch

e (OCHOBHBIE PHJIOT€HHBIE MTPOLIECCHl MUHEPATO00pa30BaHUs

OK30T€HHBbIE ITPOLIECCHl MUHEPAIO00PAa30BaHUS

TexHUYECKHE TPOIIECCHl MHHEPAT000pa30BaHus MPU arjioMepauu
Munepasioo0pazoBaHHe B JOMEHHBIX IPOIIEccax

Munepanorusi TOMEHHBIX IIIJJAKOB, TapHHCaXa Ha (QyTEepoOBKE W MHUHEPATHHBIX
OTJIOKEHUH B TPyOOTIPOBOIAX

IlepeyeHb NpakTUHYeCKUX padoT
1. OrnpezenieHre CUMMETPUM Ha MOJIEIISIX UJI€ATbHBIX KPUCTAJUIOB.
2. OnpeneneHre BHEIIHUX TPaHHBIX, pEOEPHBIX W BEPIIMHHBIX (opM B
KpUCTalaX. YCTAaHOBKA KPHUCTAJUIOB M OIPENEICHUE KPUCTAILIOrpapUUECKUX CHMBOJIOB
IPaHHBIX, P€OEPHBIX U BEPIINHHBIX (HOPM.

3. N3ydyeHne cHCTEMAaTHYECKON KOJUIEKUMH MUHEpaaoB. M®opMbl NPUPOAHBIX
Bbl/leJIEHNI MUHEPAJI0B

4, /InarHocTuyeckue CBOMCTBAa MUHEPAJIOB.

5. W3ydenue, omnucaHue (QU3NYECKUX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX

0COOEHHOCTEH cpacTaHus, ONpPEIeICHUE MUHEPATIOB, CIOCOOOB UX MCIOJIb30BAaHUS B YEPHOU
METAJTyPrUU U HApOJAHOM XO3SHCTBE.



IIpunoxenne 2

7 OueHoYHbIE CPeCTBA /ISl IPOBeeHUs POMEKYTOYHOM aTTeCTAMU
a) [lnannpyemble pe3yibTaThbl 00y4eHHsI H OLIEHOYHbIE CPEICTBA /I IPOBeAeHNs MPOMEKYTOYHOM aTTeCTAlNH:

Kox HNuauxkarop
JOCTHKEHHUS OueHo4yHbIE CpeCcTBA
HHIMKATOPA .
KOMIIEeTeHIINIi
[IK-4 - Cnoco0eH 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
TEXHOJOTMYECKUX U
TEXHHUYECKHX Mep

IIpuMepHBIii HepedYeHb BONPOCOB K 3a4eTy
[TonsATHE O KpUCTAJUIE U KPUCTAIUIMUECKUX BEIECTBAX.
OcHOBHBIE CBOMCTBA KPUCTAJIJIOB.
CuMMmeTpus KpUCTAIIIIOB, BUJIbI CHMMETPHH, CHUHTOHUH, KATETOPUH.
[TpocTpaHcTBEHHAs KPUCTAILUIMYECKAs PEILIETKA, €€ 3JIEMEHTHI U 1apaMeTphI.
[TonsiTHE O MPOCTHIX U KOMOMHAILIMOHHBIX (hOpMax, IPUHLIMIIBI UX HA3BAHMSL.
VYcranoBka kpuctamioB. [IpaBuna BeiOOpa oceil W enMHUYHON rpaHu. HIEKCHl M CUMBOJIBI TpaHed U
HPOCTHIX (HOpM.
7. 3aKOH paIMOHAIILHOCTH OTHOIIIEHUH TTapaMeTPOB - 3aK0H [ aron
8. IlpaBmiia ycTaHOBKM KyOWYECKHX M TETPAaroHaJbHBIX KPUCTAIUIOB.
9. IlpaBmiia yCTAaHOBKH TPUTOHAIBHBIX M T€KCATOHAIBHBIX KPUCTAIUIOB.
10.ITpaBuna ycTaHOBKH KPUCTAJUIOB HU3ILIEH KaTETOPHH.
11.3ak0H MOCTOSHCTBA TPAHHBIX YTJIOB.
12.0cHoBHBIE 337]auu KPUCTAIUIOXUMHUU. THUIIBI TNIOTHEHIINX IAPOBBIX YIIAKOBOK.
13.0OcHOBHBIE THIIBI KPUCTAUTMYECKUX PEHIETOK M TUTIBHI pereTok bPABD.
14. Tunsl KpUCTAIUTMYECKUX CTPYKTYP MOHHBIX KPUCTAILIOB.
15.Turmpl KpUCTANTNYECKUX CTPYKTYP METAIITMUECKUX KPUCTAIIIOB.
16.Tunsl KpUCTAIUTMYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAJLIOB.
17.M3omopdu3M, TUIIBI H30MOPPHU3Ma IO CTENEHN COBEPILIEHCTBA U XapaKTepy 3aMeIIeHHUs.
18.ITonmumMoppHU3M 1 MOTUTHUITU3M.
19.1TonsTre o MuHEpase, pyae u nopoze. [Ipomeinmennas kmaccudukaus.
20.Kpucramnoxumuyeckas Kjaaccu(uKaus MUHEPAJIOB.

ok wdE




Kon
HHIMKATOpAa

HNuaukarop
JOCTHKEeHUS
KOMIIeTeHIN

OuneHoYHBIE CPeICTBA

21.0ntrueckue (1IBET, IBET YEPTHI, OJIECK, MPO3PAYHOCTh) CBOMCTBA MUHEpaJa.

22 .MexaHnudeckue (TBEPIOCTbh, CIIAHHOCTh, U3JI0M) CBOMCTBA MUHEPAJIOB.

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

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

25.Knaccuduranus CTpyKTyp M0 OTHOCHTEIBHOMY B a0COIOTHOMY pa3Mepy MHUHEPAJIbHBIX HHIUBHUIOB.

26.0co6bie (hopMbI MUHEPAIBHBIX arperaToB Apy3bl, CHepoauThl, HAaTeUHbIE (HOPMBI.

27.1TonpoOHast XapaKTEepUCTHKA reMaTuTa U KopyHaa. CBeleHHsI O MarHETUTE.

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

29.XapakTeprcTuka KapOOHATHBIX MUHEPAJIOB: KaJbIHT, JOJOMHT, MarHE3UT, CUIEPHUT, MAJIAXUT, a3ypuUT.
HX poisib B YEPHOU METAJUTYPIrUH.

30.XapakrepucTuka cynb(puI0B: XaJIbKOUPHT, MUPPOTHH, TAJICHHT, C(HaTepUT, MOIUOACHUT, APCEHOITUPHUT.
HX posib B YEPHOU METAJUTYPIrUH.

31.XapakTeprcTiKa MUHEPAJIOB U3 KJlacca Cyab(paToB: OAPHUT, TUIIC, AHTHIPHUT.

32.XapaKkTepuCTHKa CHIIMKATHBIX MUHEPAJIOB U3 TPYIIIbI OJIEBBIX LIMATOB.

33.XapakTepucTHKa MUHEPAJIOB U3 TPYIIIbI OJMBUHOB: ((asiiuT, GOpPCTEPUT, MOHTUYEIUINT).

34.XapaKkTeprcTHKa CUIMKATHBIX MUHEPAJIOB U3 TPYIINbI MUPOKCEHOB: (IHOIICH/I, aBTUT, TeACHOCPTHT).

35.XapakTepucTHKa MUHEPAJIOB IpyHibl aM(puOO0IOB: (AKTHHOIUT U POroBasi 0OMaHKa).

36.00mme mpencraBieHuss 00 OHAOTEHHBIX, OJK30T€HHBIX M  METaMOP(OTEHHBIX  IpOIEccax
MHUHEpaio00pa3oBaHuUs.

37.Marmatuueckue npoueccsl (3¢pdy3uBHbIe U MHTpY3HUBHBIE). Kitaccupukanuss MarMaTi4eckux TMOPO:
KUCIbIe (TPAaHUT), CpeHUE (CHEHUT, AUOPUT), OCHOBHBIE (rab0po, 0azanbT), yIbTPOOCHOBHBIE (AYHHT,
KHUMOEPIIUT), 1elouHble (HeeIMHOBBINA CHEHUT).

38.IlermaTuToBBIE, KOHTAKTOBO-METACOMAaTHYECKHE (CKAapHOBBIE) U THAPOTEPMAbHbIE MPOILECCHI.
MecTopoKACHHUS TIOJEBBIX NCKOMTAEMBIX, CBS3aHHBIEC C STUMH ITPOIECCAMHU.

39.0K30reHHBIE TPOIIECCHl: BBIBETPHUBAaHME M  OcaJkooOpa3oBaHue ((uU3HYECKOe, XUMHUYECKOEe U
OnoxuMHUIecKoe). MecTOpOoXKIeHHS MOJIE3HBIX HCKOMAeMBbIX.

40.Mertamopduueckiue TMpOLECcChl: KOHTAKTOBBIH M PETrMOHANbHBIM MeTamopdu3m. MecTopokaeHHs
MIOJIE3HBIX MCKOITAEMBIX.




Kon
HHIMKATOpAa

HNuaukarop
JOCTHKEeHUS
KOMIIeTeHIN

OuneHoYHBIE CPeICTBA

41.TexHUYECKHE MPOIIECCHl MUHEPAIO00pa30BaHUSI.

42 Ilonstre 00 arnomepanuu. [Iporecchl quccOnMIMg MUHEPATIOB U METACOMAaTHYECKOTO 3aMEIICHUSI.
43.TIporiecchl KPUCTALTH3AIMH TTPH arJIOMEpaIiu.

44 XapakTepuCTHKa TTIABHBIX U XapaKTEPHBIX arIoOMEPallMOHHBIX MHHEPAJIOB.

45.ITaparene3rnc MUHEPAJIOB.

46.OCHOBHBIE CBEJICHHSI O KPUCTAJUIN3ALIMHU BEIECTBA.

47 KuHEeTH4YeCKHUEe THIThI KPUCTAIN3AIIUH.

48.3apokIeHIe KPUCTAIIIOB.

49.0CcHOBHBIE TEOPUH POCTA KPUCTAILIOB.

50.Kpucramnorpadust 1 MUHEPaJIOTHs METAILTYPTHYECKUX [IVIAKOB M IAMOB.




0) ITopsinok npoBeneHUst NPOMEKYTOYHOM aTTECTALMH, TOKA3aTeJH U KPUTEPHH
OLICHMBAHMSA:

[IpuMepHas CTPYKTypa U coJiep:KaHue IIyHKTA:
[Iporieypa OICHUBAHWS 3HAHHWN, YMEHWH, HaBBIKOB 110 JaucHUILIMHE «OCHOBBI
MHHCPAJIOTHUN» BKIIIOYACT YUCT YCIICIIHOCTHU 1O BUJaM OLICHOYHBIX CPCIACTB.

IIIkajia oueHUBAHUS JOMAIIHUX PadoT

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

«3a4TeHO0» BBICTABJISIETCS B CIIydae, eCiiM JoMallHssl pabota oopMiIeHa B COOTBETCTBHE C
TpeOOBAaHUSAMH METOAWYECKHX YKa3aHWid, TeMa JOCTaTOYHO mpopaboTaHa, MaTepHaj XOpOILIO
CTPYKTYpUPOBaH, KOJMYECTBO HCIOJIb3yeMOM JuTepaTypsl He MeHee 5. B cmywae, eciu
KaKoH-TM00 U3 KpUTEpUEB HE BBIMIOJIHEH, JOMAIIHSS paboTa BO3BpamaeTcs Ha T0paboTKy.

[lpouenypa oueHUBAaHUS 3HAHWH, YMEHHWH, HABBIKOB MO JAUCHHUIUIMHE «OCHOBBI
MUHEPAJIOTUM» BKIIIOUAET YUYET YCIEIIHOCTH 10 BUaM OLICHOUYHbIX cpeAcTB (11.6.).
[IpakTHyeckue 3aHSATUSI CYUTAIOTCS YCICITHO BBITTOJIHEHHBIMU B CIIy4ae IMPeOCTaBICHUS B
KOHIIE 3aHSATHS OTYETA, BKIIOYAOLIETO TEMY, COOTBETCTBYIOIINE PUCYHKH U TIOITHCH.
TeMmbl momMamHUX pabOT pacHpenessiFoTCs Ha NEpBOM NPAKTHYECKOM 3aHSTHH, TOTOBBIC
paboThI IPEOCTABIIAIOTCS B COOTBETCTBYIOIINE CPOKH.
JIOTyCK K 3a4eTy ¢ OI[CHKOI BBICTaBIISETCS TIPH:
- 3aYTEHHOW KOHTPOJIBHOH padoTe;
- IPE/IOCTaBJICHHBIX OTYETAX M0 MPAKTHYECKUM paboTam.

IIkana oueHUBaHUS NPAKTHYECKHUX padoT

HpaKTI/I‘-ICCKI/IC 3aHATUS CHUTANOTCH YCIICIIHO BBIITOJIHCHHBIMU B CJIy4ac MPECIOCTABIICHUS B
KOHIIC 3aHATUA OTYCTA, BKIIFOYAIOUIETO TEMY, COOTBCTCTBYIOIUEC PUCYHKH U MMOAIINUCH.

ITpomexyTouHas aTTecTanys 1o JTucuUIuInHEe «OCHOBBI MUHEPAJIOTUN» BKIHOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS 00yUaIOUIMMUCS 3HAHU, U
NPaKTUYECKHE 3a]aHus, BBIBISIOIINE CTENeHb C(OOPMUPOBAHHOCTH YMEHUI U BIaJICHUH,
IpoBOJUTCA B (hopMe 3aueTa.

Jlns nonmy4yeHus 3a4eTa o IMCHUIUIMHE 00yJaronuiicst 00s3aH MOArOTOBUTCS 110 BOIIPOCAM.

IIpumepHBbIii NepedYeHb BONPOCOB K 3a4€Ty
[TonsiTve 0 KpUCTaIe M KPUCTAUINYECKUX BELIECTBAX.
OCHOBHBIE CBOWCTBA KPUCTAJLIOB.
CuMMeTpHs KpUCTaJUIOB, BUABI CAMMETPUH, CHHIOHUHU, KATETOPUH.
[TpocTpaHcTBEHHAs KPUCTAJUIMYECKAs PEIIETKa, €€ 3JIEMEHTHI U TapaMeTphl.
[TonsiTHE O MPOCTHIX U KOMOMHAIIMOHHBIX (hOpMax, MPUHIIUITEI UX HA3BAHUSL.
VYcranoBka kpuctauioB. [IpaBuiia BbiOOpa ocelt M enWHUYHOW TpaHu. MHIEKcH U
CHUMBOJIBI TpaHel U MPOCTHIX (HopM.

7. 3akoH palMOHAIFHOCTH OTHOIIEHH MapaMeTpoB - 3aKoH ['arou

8. IlpaBuia ycTaHOBKM KyOMUECKHX M TETPArOHAIBHBIX KPUCTAIIIOB.

9. IlpaBuia ycTaHOBKHM TPUTOHAJIBHBIX U T€KCArOHABHBIX KPUCTAJIIOB.

10. IpaBuia ycTaHOBKH KPUCTAJUIOB HU3IIEH KaTeropyu.

11. 3aKOH MOCTOSTHCTBA TPAHHBIX YTJIOB.

12. OcHoBHBIE 33124 KPUCTAJUIOXUMUH. THUIBI INIOTHEHIINX IAPOBHIX YIAKOBOK.

13. OcHOBHBIE THIIBI KPUCTAUIMYECKUX PEIIETOK U TUTIBI pemeTok bPABD.

14. Tunel KpUCTAIIIMYECKUX CTPYKTYP MOHHBIX KPUCTAIJIIOB.
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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.

THIBI KPUCTATUIMYECKUX CTPYKTYP METALNTUUYECKUX KPUCTAIUIOB.

Tunbl KPUCTAIUINYECKUX CTPYKTYP ATOMHBIX U MOJIEKYJISIPHBIX KPUCTAIUIOB.
N3omopdusm, THIIB H30MOphU3Ma 110 CTENICHH COBEPILEHCTBA U XapaKTepy 3aMeICHHS.
[Tonumopdu3m 1 NOAUTUIIN3M.

[TonsiTue o Munepane, pyae u nopoae. Ilpomplnennas KiaccupuKams.
Kpucrannoxumuueckas kiaccuukanys MUHEPaJIOB.

OnTudeckue (I[BET, IIBET YEPTHI, OJIECK, MPO3PAYHOCTh) CBOMCTBA MUHEPATIA.
Mexanunueckue (TBEepJ0CTh, CHAIHOCTb, U3J10M) CBOMCTBA MUHEPAJIOB.

Mopdonorust murepanoB. [loHATHE O CTPYKTYpe U TEKCTYpE.

[Tonstue 06 orpanke, rabutyce u obiuke MuHepanoB. Knaccugukaius MUHEpaoB IO
00JIMKY ¥ CTeTIeHU UaAnoMopdusma.

Knaccugukaius cTpyKTyp 110 OTHOCUTEIIBHOMY U a0COJIFOTHOMY pa3Mepy MUHEpaIbHbIX
WH/IUBUJIOB.

Oco0ble popMbI MUHEPATIBHBIX arperaToB Apy3bl, chepoauThl, HaTeUHbIE (POPMBI.
[TogpoOHas xapakTepucTUKa reMaTiTa U KopyHaa. CBeJJleHHs 0 MarHeTHUTE.

[TonpoOHas xapakTepuCcTUKa MarHeTuTa u Xxpomura. CBeJleHHs! O IIITUHEIN U BIOCTHUTE.
XapakTepucTUKa KapOOHATHBIX MHHEPAIOB: KaJbIUT, TOJOMHUT, MarHe3uT, CHICPUT,
MaJIaXxMT, a3ypuT. FIX poiib B UepHOIl MeTaJuTypruu.

XapakTepucTuka Cyab(QUAO0B:  XaIbKONMHUPHUT, MUPPOTHUH, TAJCHUT, CQaJepurT,
MOJHMOJEHUT, apCEHONUPUT. VX poib B YepHON METaTypruu.

XapakTepucTHKa MHHEPAJIOB U3 Kilacca Cyinb(aToB: OapUT, TUIIC, aHTUAPUT.
XapaKkTepuCTUKA CUIIMKATHBIX MUHEPAJIOB U3 TPYIIIbI TOJIEBBIX ILIATOB.
XapakTepucTUKa MHHEPAJIOB U3 TPYIIIBI OJUBUHOB: ((pasmut, GopcTepuT, MOHTHYCILTHUT).
XapakTepuCTUKA CUIMKATHBIX MHUHEPAIOB W3 TPYIIbl MUPOKCEHOB: (AMOICU, aBruT,
reIcHOepruT).

XapakTepuCcTUKa MUHEPAJIOB IPyMIbl aM(pUO0JIOB: (aKTUHOJIUT U POroBast 0OOMaHKa).
OOme npeacTaBieHns 00 dHIOTEHHBIX, SK30I'€HHBIX U MeTaMOp(OTEeHHBIX MpoIeccax
MHUHEpaIo00pa3oBaHuUs.

Marmaruueckue mpoueccsl  (3¢p¢y3uBHble U HUHTpY3uBHbIE). Kiaccuduxanms
MarmMaTU4ecKuX MOpo/: KUcible (TpaHuT), CpeHue (CHEHHUT, IUOPUT), OCHOBHEIE (Tab0po,
0a3anbT), yIbTPOOCHOBHBIE (IYHUT, KUMOEPIIUT), 1IeI04HbIe (He(hEeTNHOBBINA CUEHMUT).
[TermaTuTOBBIE, KOHTAKTOBO-METacOMAaTW4YeCKHE (CKApHOBbIE) U TUAPOTEpPMalbHbIE
npouecchl. MecTopok/IeHHs MOJIEBBIX HCKONAEMbIX, CBSI3aHHBIE C 3TUMHU IIPOLIECCAMH.
DK30reHHbIE POLIECCHI: BBIBETPUBAHUE U 0CaIKOOOpa3oBaHue (PU3HMUECKOe, XUMHUECKOE
U OnoxuMm4ecKkoe). MecTopoKIeHHS MOJIE3HBIX NCKOTIAEMBIX.

Mertamopduueckne Mpolecchl: KOHTAKTOBBIH W PETMOHANBHBIA ~ MeTaMop(u3M.
MecToposKIeHHS TTOJIE3HBIX UCKOTTAEMBIX.

TexHUYecKue npouecchl MUHEpaao00pa3oBaHusl.

[Tonsitue 00 armomepanuu. [Iporeccsl AMCCOUIIMN MHUHEPAIOB U METaCOMaTUYECKOTO
3aMeIIeHusl.

[Tpouecchl KpuCTAIIIM3AUHU IPU arjIoMepaIiu.

XapaKkTepUCTUKA TIaBHBIX U XapaKTEPHBIX arjioMepariiOHHBIX MUHEPAJIOB.

[Taparene3nuc MUHEpaoB.

OCHOBHBIE CBEJIEHUS O KPUCTAJUTM3AllMU BEIECTBA.

KuneTnueckue TUIIBI KPUCTAILTH3AIHH.

3apox/ieHue KpUCTALIOB.

OcCHOBHBIE TEOPHH POCTa KPUCTAILIIOB.

Kpucrannorpadus 1 MuHepanorus METaulyprudeckux MiyIakoB U MIJIAMOB.



IIpuaoxenne 3
MeTtoauyecKkue peKOMeHAAIMHU 110 BHINOJHEHHIO U 3allIUTe MPAKTHYeCKHUX PadoT
1. lIpuroToBuUTH J1a00PATOPHbIE NPUHAAIEKHOCTH:
*CTEKIIO;
*(hapdopoByr0 HETJIa3ypOBaHHYIO MJIACTHHKY;
*mkany TBepaoctu Mooca;
*kommac (MarHUTHYIO CTPEJIKY);
*CONIIHYIO KUCIIOTY.
2. Onpenenurs 0Jeck MuHepaJa. [IpoBeputsb 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 BbIACHUTB, COCTOUT U 00pa3el] U3 OJHOTO 3€PHA, U3 MHOTUX MEIKHX 3€PEH WU UMEET
CKPBITOKPUCTANIMYECKOE CTpoeHHe. B rmocnenHem ciayyae cmailHOCTh HaOII0IaTh
HEBO3MOKHO.

e HaxkyoHuThs 00pasell K CBeTy U HaWTH MOBEPXHOCTH, 3€pKAJIbHO OTpaXkaromiue cer. Ecnu
OHM UYT MapauIebHBIMU CTYIIEHbKaMHU — 3TO, BO3MOXXHO, CITAMHOCTD (2 MHOTAa — TPaHu
KPHCTAJIOB).

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

e OnpenenuTs yroJ MKy MIOCKOCTSMH CIIAMHOCTU B Tpaaycax.

6. OnpeneuTs TBEPAOCTH MIUHEPAJIA.

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

7. He mytathb 4epTy u napanuny. Yepra ocraercs Ha paphopoBoii 11acTUHKe, a apanuHa — Ha
cTexie!

8. OnpeneuTh MAarHUTHBIE CBOMCTBA TEMHOOKPAIIEeHBIX MUHEPAJIOB, HCIOJIb3Ysl KOMIIAC
WJIM MarHUTHYIO CTPEJIKY.

9. IIpaBu/ILHO Ha3BaTh ONpe/e/iAeMblil 00pa3eln MOXKHO JIUIIb MIOCIIE TOTO, KaK BBISBICHBI BCe
ero pusuveckue cBoicTBa U MOP(POJIOTHUIO.



