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PaGouas mporpamma paccMoTpeHa M onofpeHa Ha 3acelaHHB Kaq:enpu ['eonorum,
MapKIIEHAepeKoro fena i o6oraleHIs ONE3HBIX HEKOMAEMEBIX s
12.02.2024, nporokon Ne 5

3as. kadenpoit H.A. I'pumus
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19.02.2024 r. npoTtokon Ne 3 : S
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Penenzent:
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u ogo0peHa s peanusaruu B 2025 - 2026
yueOHOM rofy Ha 3aceaHuu Kadeapsl ['eonoruu, MapKIeiiiepckoro ieia u 00orameHus

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

Pabouast mporpamMmma repecMoTpeHa, 00CykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM rofy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokon ot 20 . Ne

3aB. kadenpoii I/I.A.ﬁ)I/IHJHH

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3acemaHuu kageapsl ['eo0ruu, MapKIieiaepekoro aeia u 000orameH s

IIporokon ot 20 . Ne

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamzanuu B 2028 - 2029
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIiieiaepekoro aeia u 000orareH st

IIporokom ot 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
quce:
— KOHTaKTHas paboTta — 37 akaJl. 4acoB:
— aynutopHas — 36 akaJ. 4acoB;
— BHeayiuTopHas — 1 akaj. 4acos;
— caMoCTOsTeNNbHAs paboTa — 35 akaj. 4acoB;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTecTaluu - 3a4ET

AynutopHas .
<
g
KOHTaKTHasI Z S dopMa Tekymero
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
@) = padoThI MIPOMEKYTOUHOM
na0. | mpakT. |3 J
Tlex. Z'g aTTecTaluuu
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 2 ». 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 2 HAYYHOM Nel no 3apanHO#M 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 2 2 | IOIOJHUTEILHON ’ T1IK-4.1
KPHCTAIJIOB . Beinonnenue u
Hay4YHOU
3ammra
JIUTEPATYPHI. .
MPaKTUYECKOU
Pabota c
paboThl
SHIIMKIIOIETUSMH, No 1
CIIOBapSIMH.



https://www.lekto/

IlogroroBka k

Hanucanue

Ne3 mo 3agaHHOM

TEMCE.

MPAKTHIECKOMY o
JOMaIlHeH paboThl
3aHATHIO. o
Msvuere Nel no 3apanHOM
yHeHn TeMe.. Y CTHBIN
OCHOBHOM 1
1.4  Kpucramiorpapudeckue JIOTIOJTHUTENILHON onpoc
0,5 2 . (cobecenoBanue) IK-4.1
CHUMBOJIBI HaY4YHOU
HTEPATVDEL Brimonnenue u
PaTypel, 3aluTa
KOHCIIEKTa .
. MIPaKTHYECKON
nekuuii. PaGoTa ¢
paboThI
SHIMKJIOIE/TUSMH, No 2
CIIOBAPSIMH.
HUroro no pazaeny 2 8
2. OCHOBBI KPUCTAIIOXUMHUH
Nzyuenue
OCHOBHOM U
JIOTIOTHUTENBHON Hamnucanue
HAYYHOM JIOMAIIIHEeH paboThI
2.1 OCHOBBI KPUCTAJUIOXHMHUH 1 2 JITEPATYPBI, Ne2 no 3apanHoiM IK-4.1
KOHCIIEKTa TeMe. YCTHEIH ompoc
nekuuid. Pabora ¢ | (cobecenoBanue)
SHIUKIIOTIE TUSIMH,
CJIOBapSMU.
Hroro no pazneny 1 2
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 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 2,5 N3ydenne 0TIpoC I1IK-4.1
MHHEPAJIOB yueOHOI (cobecenoBanue).
Hay4YHOU Hammucanue
JIUTEPATYPHI. JIOMAIIHEH paboThI



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

Brimonaenne n

3aIIuTa
OJIrOTOBKA K 71a00paTOPHBIX
IT 6
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 2 135 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 4 TepaTypsl, N . IK-4.1
TeMe. 110 3aaHHOH
TEXHHYIECKOTO KOHCIIEKTa JIeK- M
N TeMe. YCTHBIH ompoc
MHUHEpaio00pa30BaHUs uuii. Pabora ¢ (coBecesioBantie)
SHIUKIIOTIE TUSIMH,
CJIOBAPSAMHU
Hroro no pazneny 9 14 |15
4. T'eonorn4eckue npoeccsl
Brinmonnenne
4.1 OCHOBHBIE TEOJIOTUIECKHE N3ydenne N
MPOLIECCHI oOpazoBaHHs yueOHOI n Alomaeii pagotL!
. 2 . Ne4 nio 3aganHoi K-4.1
MECTOPOXKIACHUU IIOJIC3HBIX Hay4YHOHU v
Teme. Y CTHBIN onpoc
HCKOTIaeMbIX JUTEPaTypPHL. (coBecesionante)
Hamnucanue
ITonroroBka x JIOMaITHeH paboThI
4.2 TexHHYECKHE TMPOLECCHI npakTuueckomMy | Ned mo 3amanHOM
MHHEpaloo0pa3oBaHus  NpH 3aHSTHIO. Teme. Brimonnenue
arjioMepalnyuy B MPOU3BOJCTBE 2 1 N3ydenne U 3aIUTa I1IK-4.1
YyryHa W CTalu U B yueOHOIt n 71a00paTOPHBIX
OTHe-yIopHO# (yTepoBke Hay4YHOI JuTepa- pabot
Typbl Ne 6. Yernsriit onpoc
(cobecenoBanue)
Hammucanue
4.3 OCHOBHEBIE METOJIBI o
Nzyuenue JOMalIHe paboThI
KPHUCTAIIIO-MUHEPATOTHYECKUX . .
2 9 | yueOHoIt 1 Hayd- | Ned mo 3amaHHON I1IK-4.1
" neTporpage-cix HOU JuTepaTypsl |TeMe. Y CTHBIM Ompoc
HCCIIeJOBaHUN Patyp ) P
(cobecenoBanue)
Hroro no pazaeny 6 10
Uroro 3a cemectp 18 18 |35 3a4éT
Hroro no nuciuminHe 18 18 | 35 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C UCTIOJIb30BaHUEM DJIEMEHTOB OHJIAMH - KYPCOB, IPEACTABICHHBIX HA HAIIMOHATLHOU
obOpazoBatenpHOl Marhopme «OTKpeITOe 00pa3o-BaHue» - oOpenedu.ru., a Takxke 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 |y, 135 r17.09.2007 GeccpouHo
Professional
7Zip CBOOOJTHO PACIIPOCTPAHIEMOE 0OECCPOUHO

IIpodeccnonanbHble 0a3bl JaHHBIX M HH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIIKa
DJIeKTPOHHbIE pecypebl  Oubmmotexn MITY https://host.megaprolib.net/MP0109/Web
um. I'.11. HocoBa
Poccuiickass T'ocymapctBenHass OuOimoreka.
Karanoru
[TouckoBass cucrema Axagemus  Google
(Google Scholar)
HammmonansHas
unpopMmaonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAYYHOTO ITMTHUPOBAHUS
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TN CIUIINHBI (MOLYJIf)

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

URL: https://scholar.google.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://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

[Ipunoxenue 1

6 YueOHO-MeTOANYECKOEe 00eCIIeYeHUE CaMOCTOATEIILHON PabO0ThI 00 yJarOIIUXCS

ITo

JUCLHUILINHE

«OCHOBBI

MUHEPAJIOTUN»  TMPEeIyCMOTpPEHa ayAWTOpHas |

BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaroImuXcs.

IIpuMepHas CTpyKTypa U COAEpKAHUE Pa3iesIOB JUCLHUIIINHEI

Kon
TEMBI

Tema
JOUCIHUITIINHBI

Coneprxanue

1 cemecmp

P1

Ocnoevl Kpucmannozpaguu.

T1.1

BBognas. OcHOBEI
KpucTauiorpaguu.
3aKO0H IOCTOSHCTBA
YTJIOB

Munepanorus 1 MeTaulyprus 3apoAuINCh IPAKTUUECKU
OJIHOBPEMEHHO Ha 3ape pa3BuUTuUs yenosedyecTsa. [Ipenmer
M 33/1a4M KpUCTAIUIOTpaduu, KPUCTAUIOXUMUH U
MUHEPAJIOTUHU. 3HAYEHHUE ITUX HAYK JUIsl HCCIENOBAaHUs
MUHEPAJIOB, Py, TOPHBIX OPO/JI, arJIOMEPATOB, IIJIAKOB U
MetauioB. O01as XxapakTeprcTuka kpucraunio. Kparkas
HCTOPUS Pa3BUTHS OOIIEN U TEXHUUECKOU
KpHUcTaiiorpaduu 1 MUHEpaJIOTHH.

ArperatHble cocTosiHUS BelecTBa. Kpucramt u
KPUCTAJZINYECKOE COCTOSIHUE MUHEPAJIOB Y METAJLJIOB.
OO01ue cBOMCTBAa KPUCTAIIIOB: OJJHOPOIHOCTb,
JUCKPETHOCTh, aHU30TPOIIHOCTh, CHMMETPUYHOCTD,
CHOCOOHOCTh K CaMOOIrpaHeHH10. PacipocTpaHeHHOCTb
MUHEPAJIBHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U OBITY.

T1.2

Cummerpust
KPHUCTAIIJIOB

DNeMEHTBl CAMMETPUU: HEHTP, INIOCKOCTH U OCH
(MOBOPOTHBIE U MHBEPCUOHHBIC) CAMMETPHUH.
B3anMozeiicTBre 21eMEHTOB CUMMETPHUH. Busl
CUMMETPHUH, CHHTOHUH, KATETOPUH U UX KIaccu(UKaIus.

T1.3

ITpocteie hopmel
KPHUCTaJJIOB

Kpucrainn, ero rpanu, pedpa u Bepiinabl. CBsA3b BHEIIHEN
(bopMBI 1 BHYTPEHHETO CTPOEHUs KpucTaiioB. @opma
KPHUCTAIOB. 3aKOH MOCTOSHCTBA JIBYTPaHHBIX YTJIOB.
[Tpoctbie 1 koMOMHAIIMOHHBIE (POPMBI rpaHeil, pedep u
BepInH. BHemHNne GOpMBI 1 aHATOMHSI KPUCTAJIIOB.
Ckenetnble (popMbl kpuctamuioB. Kpucramimyeckue
JTBOMHUKH.

T1.4

Kpucrannorpadpuyeck
e CUMBOJIbI

[TpaBuna BeIOOpa KpucTaorpaguueckux ocei u
EAMHUYHON TPaHH. 3aKOH PAIHOHATILHOCTH OTHOIIEHUHN
napameTpoB (3akoH ["aron). MTHAEKCH U CHMBOIIBI TpaHeH,
pebep, BEpIINH U UX MPOCTHIX (HOPM.

P2

OcHoevt Kpucmaninjioxumuu

T2.1

[TmoTHelmme
ATOMHBIE YIIAaKOBKH U
THUTIBI
KPUCTAJIINYECKUX
pEIIETOK.
[Momumopdusm u
nzomopdusm. Turmsl
XUMHYECKOH CBSI3H B
KpUCTaJlIax

ATOMHBIE M MOHHBIE paanycChl. [InoTHEMINE yTaKOBKH
aTOMOB B KPUCTAJULIOXMMHUYECKUX CTPYKTypax.
IIpocTpaHCcTBEHHAs KpUCTAIUIMYECKAs PEIIETKA U €€
AJIEMEHTBI: Y3IIbl, PSJbl, INIOCKUE CETKH U DJIEMEHTapHBIC
AYEHUKHU. PeTUKYIsIpHAs INIOTHOCTH INTIOCKUX CETOK U
rpaHeill KpucTauia. YTJIOBbIE U INHEHHBIE TapaMEeTPhbl
KPUCTAJUIMYECKUX peleTOK. THUIbI KpUCTAUIMYECKUX
pemerok bpasa. TpaHCIAMOHHAS CUMMETPHUS
KPUCTAJUIMYECKUX CTPYKTYp. IIpocTpaHCTBEHHBIE IPYIIITBI
cummerpuu E.C. @enoposa. [Tomumopduzm.
[Momurunuzm. N3omopdusm. Uzoaumopduzm. Turms
XMMHUYECKUX CBsi3el B KpucTaiuiax. KoopanHalmoHHble
yncia. Kpucraimuecknue pacTBOphI 3aMELICHHUS],




Kon
TEMBI

Tema
TUCIIUIUINHEI

Conepxanue

BHEJpeHUs U BeiunTaHus. Mopdortponus. AToMHBIC
paspyieHus CTpyKTypsl KprctamioB. Knaccnpukarus
nedekToB CTPYKTyphl. Toueunsie nedexTsl. Jucnokammuu
KpaceBble U BUHTOBBIC. [IIOTHOCTH AMCIOKAINIA, METOIBI
ux HaOmoaeHus. CTpyKTyphI pacnaaa u3oMop(dHBIX
KPUCTAJNTAYECKUX PACTBOPOB.

P.3.

Ocnoegbl Munepaiocuu

T.3.1

BBogunas gexuus.
Munepaiorus

ITonsTHe 0 MuHEpane u MuHepasioruu. Pois MuHepana Ha
city:x0e nuBUIM3anuu. MuHepasbl 1 MUHEPAJIbHOE ChIPbe
B 4epHOH MeTaitypruu. O01mas, reHeTndecKas,
pErnoHaNIbHASA, KOCMUYECKAsl, TCXHUYECKAs U
TEXHOJIOTMYECKasi MUHEPAJIOT Usl.

T.3.2.

Kpucramnoxumuuecka
s KIaccupuKanus
MHUHEPAJIOB

Kpucrannoxumuueckas kiaccupukanys MUHEPaJIOB, €€
NPUHIUIBL. XapaKTePUCTUKA MIUHEPAIBHBIX TUIIOB,
HOJTHIIOB; KJIACCOB, NOJKIACCOB; FPYIIL, IOATPYIII;
BUJIOB, Pa3HOBHIHOCTEH; MHIMBHUIOB U CYOMHIUBHU/IOB.
[TonsTHE O pyaax U rOPHBIX MOPOJIAX.

[TpombltenHas kaaccu(GuKaus MHHEPAJIOB.
Knaccugukaius MUHEpaIbHOTO ChIpbs B YEPHOIH
METaJUTYPTHH:

-JKeJIe30pyIHOE: ChIpOe (MapTEHOBCKHE, JOMEHHBIE,
arJIoMepalMoOHHbIE PYJIbI),

oborareHHOe (MPOMIPOAYKT, KOHIIEHTPAT),
CHUHTE3UPOBAHHOE (arjioMepaT, OKaThIIIH, (EePPOCILIABEI),
-nerupytoee: (pyipl Maprasua, Xxpoma, KooanbTa,
BOJIb(pama u Jap.),

-urocyromiue: (KaablUUT (U3BECTHSK), U3BECTh, TOJIOMHT,
KBapii, GJroopuT u ap.),

-OrHEYHOpHBIE: (MarHe3ut (MepukIias), J0JIOMUT,
HIMUHENb, XPOMUT, OOKCUT (KOPYH/), KAOJUHUT (MYJUINT),
KBapIl (TPUAMMUT, KPUCTOOAIMT) U JIp.),
-1IITaK000pa3yrole MUHEpabl (OJIMBUHBI (POPCTEPUT,
(basinT, KaTbIMOOIUBUH), METHIUTHI (TEICHUT,
OKEPMAaHHT), MUPOKCEHBI (IUOIC/, TeAeHOEPIUT) U JIp.),
-MUHEpaJIbl - HOCUTENN BPEAHBIX TEXHOIOTHUECKUX
npumecei: cepsl, pochopa, nuHKa U Ap. (CyabdumbL:
MUPUT, APCEHONIUPUT, MUPPOTHH, cajepuT u ap.;
docdarsl: anaTutT, CWIMKOKAPHATHUT U Ap.)
[TapareneTnueckasi acCoMalusi MUHEPAJIOB.

T3.3.

Onruyeckue u
MEXaHUYECKHE
CBOICTBa MUHEPAJIOB

OnTuyeckue cBOMCTBA:

Ilokazamenu npenomnenus B ONTUYECKA U30TPOITHBIX
(KpHCTasIbl BHICIIEH KATETOPUHU) U aHU30TPOIHBIX
(kpucTauibl cpeHel (0JTHOOCHbIE) U HUBIIEH
(IByXOCHBI€) KaTeropuii) MuHepaiax. J(BynpenomiieHue.
ITneoxponsm mMuHepanoB. ONTUYECKHE METOIbI
orpezeNieHus IIaKkoo0pa3yoIuX MUHEPAJIOB B
MPOXOJAIIEM CBETE - eTporpadus.

[]gem B KpUCTAJIIMYECKOM arperare u nopoiuke (IBeT
qepTsl). [IpnunHbl OKpackyu MuHepanos. JIroMUHeECHEHIINS
MHUHepasIoB. BusyanbHble METOBI ONIPEAEIICHUS
MUHEPAJIOB.

Bneck - ompasicamenvras cnocobHocms MUHEPAJIOB.




Kon
TEMBI

Tema
TUCIIUIUINHEI

Conepxanue

3aBUCHUMOCTH OJecKa OT KPUCTATUNIOXUMHUECKUX
(METAITUYECKUN, TTOTYMETaJUTMIYCCKUH, alIMa3HBIH,
CTEKJISIHHBIN) M KPUCTATTIOMOP(OIOTHIECKUX
(3epKanbHBIN, MAaTOBBIN, YKUPHBIN, IIIETIKOBUCTBIA U JP.)
ocobeHHocTell. ONTHYECKUE METObI ONPEACICHUS
METAJVIOB U PYJIHBIX MHUHEPAJIOB B OTPAXKEHHOM IBETE -
MUHeparpadus.

MexaHudeckre CBOMCTBA MUHEPAJIOB:

Cnavinocms, 0moenrbHOCMb U U310M B KPUCTAIIIaxX
MHUHEpaNoOB. 3aBUCUMOCTb CIIAWHOCTU OT
KPUCTANIOXUMHUYECKUX 0COOEHHOCTEH MUHEPAIIOB.
CnaitHOCTb - IpUMEpP AHU3OTPOIIUU MUHEPAIbHBIX
kpuctamioB. Knaccudukarnus crnaitHocTs 1o popme u
CTEINEHU COBEPILEHCTBA. METO/IbI OITpEEIICHHUS.
Teepoocmeb munepanos. MeTobl onpeeacHus
TBEPAOCTH: METOBI IIapananus (3TaJoHHas
JecaTrOanbHast IIKajia TBepAocTr Mooca) U BAaBIUBAHHUS
anMasHoi nupamuibl Bukepca (MUKpOTBEpAOMEPHI
[IMT). PetukynsapHas 1 BEeKTOpUalbHAasi aHU30TPONUS
TBEPAOCTH. XPYNKOCTh, YIIPYTroCTh, THOKOCTH U
AIIaCTUYHOCTH MUHEPAJIOB.

[Ipoune cBoiicTBa MUHEPATIOB:

IInomnocme. uddepeHnmaryisi MUHEPAIOB TI0
IJIOTHOCTH B MPOLIECCEe KPUCTAIIM3AMU. JInKBanusi.
Paccnoenue MuHepalbHBIX paciljlaBoOB B IPUpPOAE (Marma)
U B MeTaJUTypruu (uuiak / metamn). ['paBuTaliioHHbIe
MIpOLIECChl 000TALIEHUS] MUHEPAJIOB.
dnekmpomazHumHle c80UCMEa MuHepaios. MarHuTHble
cBoMCTBAa. MeTOIbl MArHUTHOTO O0OTAIICHUS JKETE3HBIX
pya. Tepmoanexrpuueckue csoiicrsa. TepmoI/IC.
Tepmomnapsl. [Ibe30351eKTprUECKHE CBOMCTBA
(crabunuzaius pagroBOJIH, THIPOAKYCTHKA, KBapIEBbIE
Yackl U Ip.).

OrueynopHOCTh (TeMrepaTypa IUIaBIeHNs),
TUAPOPMIBHOCTD, THAPOPOOHOCTD, paCTBOPUMOCTD B
BOJI€ U KHCJIOTAaX, BKYC, 3a1ax M Ip.

T3.4

CTpyKTYpBI U
TEKCTYpPbI

MUHEPaTbHBIX
arperaToB B pyJax u
TOPHBIX MOPOJIaX

WneansHble U peaibHbIE KPUCTAIUIBI.
Kpucrannomopdonoruueckas crpykrypa. [Tonstus o0
orpaHKe, rabuTyce U 00JIUKE KPUCTATUTHYECKUX
MUHEPATBHBIX UHAUBHUIOB. Kilaccuukanus KpucTaiios
1o 00JIMKY (U30METPHUUHBIE, YTMHEHHbIE U
ymouiéanble). OTHOCUTENbHBIE U a0COTIOTHBIE pa3Mephl
MUHEpaJIbHbIX NHAWBHJIOB. I panyiomeTpudeckas
KJaccu(uKalus MUHEPAJIbHBIX CTPYKTYD.
YnopsnouenHoe (mapauieabHoe, ABOMHUKOBOE,
panuabHO JYYUCTOE U JIp.) U OeCcTIopsI0uHOe cpacTaHue
MHUHEPATbHBIX HHAUBUIOB. DHIOTAKCHAIBHOE,
AMUTAKCUAIBHOE U MOMKMUIUTOBOE MPOPACTaHUE
MHHCPAJIBbHBIX HHAWNBUIOB.

TexkcTypbl MUHEpaiIbHBIX arperatoB. Ocoobie GhopMeI
MUHEPATBHBIX TEKCTYP: APY3bl, CPEPONUTHI, KOHKPELUH,
cekpeluu u T. . OCHOBHBIE MOP(OIOTHYECKHUE THITHI
TEKCTYp: MacCHBHasl (OHOPOAHAS),




Kon Tema
Conepxanue
TCMBI IUCIUILINHEI
BKpAIJICHO-TISITHUCTAsA, CIoucTas (moyocyarasi),
nedopmarmonHas (TpelieHHast, TPOKUITKOBas,
Opekuuenas).

T.3.5 Kpucramnoob6pasyromr | [Iporeccs kpuctamnoo0pa3zoBaHus B ra3000pa3HbIX (Ta3,
as cpefia B Ipoliecce | map), KUAKUX (paciiaB, pacTBOP) U TBEPABIX
MHUHEpanoo0pa3oBaHu | (KpucTauinyeckas, amopdHas) cpenax. [lonstue o
1. Kunernueckue CTaOMIIBHOM, PABHOBECHOM, METACTAOUIHLHOM H
THUIIBI 71aOUITEHOM COCTOSIHUU KPUCTAJUIOB U
KPUCTAIUIA3ALUU KpUCTaIIoo0pasyroriei cpenbl. Kunernueckue

MPOMBIIIJICHHBIE TUIIBl KPUCTAJUIU3AINH

T.3.6 3apoxaeHue ITpoueccel 3apoxkAeHNs, pOCTa U Pa3pyLIECHUS KPUCTAIIOB
KPUCTAJIJIOB B B ra3000pa3HbIxX (ras, map), )KuJakux (pacmiaB, pacTBOp) U
re0JOTUYECKUX U TBEPJBIX (KPUCTATUIMIECKUX, aMOP(HBIX) Cpeaax.
METAJTyPrUYeCKUX ['oMoreHHbI€ U TeTepOreHHbIE MPOIECCHI 3aPOKACHUS
nporeccax KpucTayioB. KpucramioXxumMuyeckre TUIIbI 3apOIbIIIEBBIX

LEHTPOB KPUCTAJUTM3AIMH IIPU T€TEPOreHHOM
3apokaeHUH. PaKTOpbl, BIUSIOLIUE HA
CaMOIIPOU3BOJILHOE 3apOKICHNE KPUCTAIIOB U
cnenuduyeckre 0cOOEHHOCTH EHTPOB KPUCTAIUTH3ALNN
IIPY TETEPOTEHHOM 3apOXKJIEHUU KPUCTAJUIOB.

T.3.7 OcHOBHBIE TEOPHUU OCHOBHBIE TEOPUH POCTA KPUCTAIIJIOB:
pocTa KpUCTAJIOB B TepMoauHamuueckas, 1uddysuonnas, abcopOLuroHHas,
nporecce MOJIEKYJISIPHO-KUHETUYECKasl, AUCIOKAI[MOHHAS.
re0JIOTHYECKOT0 U Oco0eHHOCTH UX pealh3aliy B IPUPOJHBIX U
TEXHUYECKOTO TEXHUUYECKUX YCI0BUAX. CrIOCcOOb! yIIpaBieHUs
MUHEPAT000pa30BaHU | KHHETHKOM KPUCTAITU3AIMU H KAa4eCTBOM
b 00pa3yromuxcsi METaJIJIOB U MUHEPAJIOB.

P4 T'eonocuueckue npoyeccol

T.4.1 OcHOBHbIE I'eosornyeckoe cTpoeHne 3€MHOIO 11apa.
re0JOrn4ecKue OnoozenHvle npoyeccvl MUHepanroobpaz08aHus:
IIPOLIECCHI - MarMaTu4eckue (MHTpy3uBHBIE U 3 (y3UBHBIE),
o0Opa3oBaHUs KpaTKasl XapaKTepUCTHKa MarMaTH4eCKUX TOpPOJI U
MECTOPOKICHUM MECTOPOKJICHUN TOJIE3HBIX UCKOMAEMbIX, B TOM YHCIIE
MOJIE3HBIX JKENe30PYTHBIX B BYJIKAHUYECKHUX TPYyOKaX B3phIBa B
HCKOIIA€MBIX Bocrounoii Cubupu;

- IETMATHTOBBIC, KpaTKask XapaKTePUCTHKA ITOJIC3HBIX
HCKOTIAEMBbIX;

- KOHTaKTOBO-METAaCOMAaTHYECKHE (CKapHOBBIE)
JKeJe30pyaHbIe MecTOpoxaeHus Anrae-CasHCKON TOpHOA
obnacru;

- TUAPOTEPMANIbHBIE MECTOPOXKICHHUS [BETHBIX U
JICTUPYIOIINX PY/I.

OK302eHHbIe nNpoyeccyl:

- pu3uveckoe, XUMUYIECKOE U OMOJIOTHIECKOe
BBIBETpUBaHUE (3KETIE3HBIC MIUISIBI OYPHIX JKEIE3HIKOB U
MapTHUTOBBIX PYJ B 30HE OKUCIICHUS CYTb(OUITHBIX
MECTOPOKIACHH );

- OCQJIOYHBIC: PACCHITHBIE (THTAHOMATrHETHTOBEIC
POCCHITTH Ha MOPCKOM Iiieb(e, KBapIeBble IECKU U JIp.),
XEMOTeHHbIE (MOPCKHE KeJe30-MapraHieBble KOHKPEIUH,
W3BECTHSKH, OTHEYIIOPHBIE TJIMHEI U JIP.), OMOXHUMHUUYECKHE
(6o0THBIE KeNIe3HBbIC PYIbI, TOPDSHUKU U Ap.).




Kon
TEMBI

Tema
TUCIIUIUINHEI

Conepxanue

Memamopgoeennvle npoyeccol:

PernonanbHbIN, KOHTAKTOBBIA M JUHAMHUYCCKUN
metamopdusm. Ctaguu meramopdusma.
MeTtaMop¢oreHHbIe MECTOPOKACHUS HKEIIC3UCTHIX
KBapILMTOB, KAMEHHBIX yTJIeH, KBapLIUTA, OTHEYIOPHBIX
AHJJATY3UTOBBIX U KUAHUTOBBIX CIIAHIICB H JIP.

T.4.2

TexHuueckue
MIPOLIECCHI
MUHEPATI000pa3oBaHu
s [IPH arJioMepaluu B
IIPOM3BOJICTBE UyTr'yHa
U CTaJlu U B
OTHEYIIOPHOM
dbyTepoBke

Jpobnenue u oboraiieHne MoJe3HbIX UCKOTIACMBbIX.
[ToHsATHE O KOHIIEHTPATE U OTXO0/1aX (XBOCTAX)
oOoraieHus.

ArnoMepanusi 1 OKOMKOBaHUe. MuHepaiorus
KENe30pyIHBIX arJIOMEPaToOB M OKATHIICH.
Munepanoobpa3oBaHHe B IOMEHHBIX IPOIIECCAX.
MuHepanorusi JOMEHHBIX [IUTAKOB, TapHUCAXa Ha
(GyTepoBKEe 1 MUHEPAJIBHBIX OTJI0KECHUH (IIMHKUTA) B
TpyOOIpOBOIAX.

Munepanoobpa3zoBaHUe MPU CTATCTIIABHIBHBIX
nporeccax. ACCUMWISIINS U3BeCTH. MUHEpamorus
CTaJICTUIABWIIBHBIX IIITAKOB.

Munepanoobpa3zoBaHHue B OTHEYIIOPHBIX U3ACTHIX B
METaJUTyprud. MHUHEPAIOTHs KBAPIIUTOBBIX (JIMHACOBBIX),
[IAMOTHBIX, IEPUKJIA30BBIX, IMUHEIb-()OPCTCPUTOBBIX,
CMOJI0-I0JIOMHTOBBIX, MYJUIMTOBBIX U MPOYMX
OTHEYTIOPOB.

MuHnepanoobpa3oBaHHe B IIPOU3BOJICTBE U
UCTIOIB30BaHUH (prrocoB. MuHEpanoruss MUHEpaIbHBIX
(har0CcoB.

MuHepanorusi MeTauTypruuecKriX IUIaMOB H MBLTH.
DKoNorHYecKass MUHEPAJIOTHUS B PELICHUH Ppo0ieM
KOMIUIEKCHOW MaJio- UM 0€30TX0JHON MepepaboTKu
MUHEPAJILHOTO CBIPbSI.

T.4.3

OCHOBHBIE METOIBI
KPUCTAIJIO-MUHEPATIO
THYECKUX U
neTporpadudecKkux
HCCIICTOBaHUM

Kpucrannomopdonaorunueckuii ¥ roHHOMETPUYECKHUI
aHajus.

I'panynomerpuyeckuii aHamms.

Xumudeckui (TIOJHBIH, TOKAIbHBIHN, CIIEKTPAJIbHbIN,
PEHTTE€HOCTIEKTPaIbHBIN, SHEPTOAUCTIEPCUOHHBII )
aHajus.

JuddeperumranbHO-TEpMUUECKUN aHAIN3.
PentrenoBckuii ananus. KonnuecTBeHHbIN U
KaueCcTBeHHBIN (pa3oBbie aHAM3BI. KOMM4YeCcTBEHHBIN 1
KAueCTBEHHBIM XUMUYECKHUE PEHTICHOCIIEKTPAJIbHbIE
aHanu3bl. JIOKATBHBINA PEHTTEHOCIIEKTPAIbHBIN aHAIN3.
[Terporpaduyecknii aHaTU3 TOPHBIX MTOPOJI,
METaJUTyPTrHYECKHUX [IJIaKOB U OTHEYIIOPOB.
MUKpPOCKOIIUYECKOE UCCIIEN0BAHNE MUHEPAIIOB B
IIPOXOJISIIIIEM CBETE.

Muneparpaduyeckuii aHamu3 py, araoMepaTos,
METAJUIOB U CIIJIaBOB. MUKPOCKOIIHYECKOE UCCIIEA0BAHUE
MUHEpAJIOB B OTPaKEHHOM CBETE.

DIIEKTPOHHBIE MUKPOCKOIIMYECKNE NCCIEA0BAHUS
(METOOM pPEIINK, CKAHUPOBAHUS U IIPOCBEYUBAHMS).
dortorpadudeckue METOIbl HAyYHBIX UCCIEIOBAaHUN
(Makpo- 1 MukpodoTorpapupoBanue).
KomnelotepHast rpaduueckas u cTaTucTuyeckas




Kon
TEMBI

Tema
Conepxanue

JUCLIUILINHEI

00paboTKa JAHHBIX MUHEPAJIOTHYECKUX U
KPHCTAJUIOXUMHYECKUX UCCIICJOBAHHH.

Ilpumepnaa memamuka camocmoamenvHoi padomaol

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

Ilpumepnulii nepeuens mem domauwinux paoom:
1. Ilepeuenn Tem nomarrneit padboThl Nel: «OCHOBBI KpuCTaLIOrpadum»:

HcTopus pa3BUTHS MUHEPAIIOTUU U METAJLITYPIrun

[Ipenmer u 3amaum Kpuctauiorpaduu, KpUCTAUIOXMMUU M MUHEPAIOTHU.
3HAaueHUE DSTUX HAyK I HCCIECJOBAHMS MHHEPANIOB, PyH, TFOPHBIX IOPOI,
arJIoMeparToB, IIIJIAKOB U METaJUIOB.

Kparkass ucropust pa3BuTHUs o0OLIE M TEXHUYECKOH KpucTamiorpadpuu u
MUHEPAJIOTUH.

ArperaTtHble COCTOSIHUSL BelecTBa. Kpucramn u KpHUCTaNIMYECKOE COCTOSIHUE
MHUHEpAJIOB U METAILJIOB.

OO111e cBOMCTBA KPUCTAIIIIOB: OAHOPOAHOCTD, JUCKPETHOCTh, aHU30TPOITHOCTH,
CUMMETPUYHOCTb, CIIOCOOHOCTb K CaMOOrpaHeHuto. PacnpocTpaHeHHOCTh
MUHEPAJIBHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U OBITY.

2. Ilepeuens Tem gomariHeit padoThl Ne2: «OCHOBBI KPUCTATIIOXUMUNY.

[TpocTpaHcTBEHHAs KpHUCTaLIMYECKasi pelieTka U €€ BJIEeMEHTBI: Y3JIbl, PSJbl,
IUIOCKHUE CETKU U 3JIEMEHTAPHBIE STYEHKU.

Tunel KpucTaJiMyeckux pewmeTok bpaes. TpaHCHALUMOHHAs CUMMETpPHUS
KPUCTAJTIMYECKUX CTPYKTYP.

[Tomumopdusm. Ionurunuzm. N3zomopduszm. M3oaqumopdusm.

Tunel XUMHUYECKHX CBsizeM B Kpuctauiax. KoopAauHanmoOHHBIE YHCIIA.
Kpucrannuueckue pacTBOpbl — 3aMEIICHUs, BHEIPEHHS W BBIYMTAHMS.
MopdoTponus.

ATOMHBIE pa3pylleHUs CTPYKTypbl KpuctayioB. Knaccugpukanus nedekron
CTpYyKTYpbl. Toueunsle nedekTol. JIUcIoKaluu KpaeBble 1 BUHTOBBIE.
[InotHOCTH nUCIOKauui, MeToAbsl uX HaOmoaeHus. CTpyKTypel pacmnajaa
M30MOP(HBIX KPUCTAIIIMYECKUX PACTBOPOB.

3. Ilepeuens Tem nomariHel paGoTsl Ne3: «OCHOBBI MUHEPATIOTUM»

[TonsiTre 0 MuHepane u MuHepaioruu. Poias MuHepana Ha ciy:x0e UBUIN3ALUH
MuHepansl 1 MUHEPAIBHOE ChIPbE B YEPHON METAJLTyprun

OOmiasi, reHeTHYecKas, peruoHajbHas, KOCMHUYECKas, TEeXHHUYecKas W
TEXHOJIOTHYECKasi MUHEPAJIOTHSL.

MuHepanbHO€E ChIpbe 1JI YEPHOM METATypIHH: JKEIE30PYIHOE: ChIPOE
(MapTeHOBCKHE, TOMEHHBIE, arlIOMEpalliOHHbIE PY/IbI).

CuHTe3upoBaHHOE (arjaoMepar, OKaThIIIN, (GeppOCIIaBbl) MUHEPATILHOE ChIPbE
JUIsl YEPHON METAJUTYPrUH.

Pynpl mapranuna, xpoma, kobasipta, BoJbdpama U JIp. pyAbl, Kak Jerupyroiiee
MUHEPAIBHOE ChIPhE AJI YEPHOU METaJTypIrHH.

MunepasibHO-ChIpbeBast 6a3a 1o (QIIIOCYIONMM U OTHEYIOPHBIM MUHEpaIaM,
NPUMEHSIEMBbIM B YepHOU METAUTypruu: (KaJIbUUT (U3BECTHSIK), U3BECTD,
JIOJIOMUT, KBapil, (GIFOOPHUT | JIp.; MarHe3uT (TIEpUKIIa3), TOJOMUT, IITTHHENb,
XPOMHUT, OOKCUT (KOPYH]T), KAOTUHUT (MYJUIHT), KBapIl (TPHUIUMHT, KPUCTOOAIIHT)
W 1p.)),

OcHOBHBIE CBeIeHUS O PU3NKO-XUMHUYECKUX CBOWCTBAX IIJIAKOOOPa3yIOIINX




MUHepasioB (OMUBUHBI ((popcTepuT, pasiuT, KanbLUOONIUBUH ), MEJIUIUTHI
(reneHuT, OKEPMaHUT), MUPOKCEHBI (IUOTIC, TeICHOCPTUT) U JP.).

e  DU3MKO-XMMUYECKHE CBOMCTBA MUHEPAJIOB - HOCUTEJIEH BPEIHBIX
TEXHOJIOTUYECKUX MpUMeceii: cepbl, hocdopa, MHKa U ap. (CyIbPUIbL: TUPUT,
ApPCEHONMPUT, TUPPOTHH, caniepuT u 1p.; hocdaThl: anaTUT, CHITUKOKAPHATUT U
ap.) VIX BnusiHuE Ha KaueCTBO METAJLTYPruieCKON MPOTYKIIUH.

4. Ilepedens TeM omarHen padoTsl Nod: «['eonorndyeckre mpouecch»

e (OCHOBHBIE SHAOTCHHbIE MPOIIECCHl MUHEPAT000pa3oBaHus
OK30T€HHbIE MTPOLIECCHl MUHEPAIO00PAa30BaHUS
TexHUUECKHE MPOLECCH MUHEPaI000pa30BaHus MPH arioMepanuu
Munepasioo0pazoBaHHe B JOMEHHBIX IPOIIECcax
MunepaJiorusi JOMEHHBIX IITAKOB, TApHUCAXXa Ha (yTepoBKe U MUHEPATbHBIX
OTJIOXKEHUHU B TPYOOIIPOBOIaX

Ilepeyenb npakTu4ecKux pador
1. OnpezneneHre CUMMETPUN Ha MOJIENISIX MJI€AJIbHBIX KPUCTAJIIOB.
2. OnpeneneHue BHEIIHUX TpaHHbIX, pEOEPHBIX U BEPIIMHHBIX (opM B
KpUCTa/ylaX. YCTAHOBKA KPHUCTAUIOB M OIpENeleHUue KpUCTAIOrpaduuecKux CHMBOJIOB
IpaHHBIX, PEOCPHBIX U BEPUIMHHBIX (GOPM.

3. N3yuenue cucTeMaTMuecKol KOJUIEKIMU MUHEpaioB. MOpMbI NPHPOAHBIX
Bbl/IeJICHHII MUHEPAJIOB

4. JluarHocTu4yeckne CBOMCTBA MHUHEPAJIOB.

S. W3yuenne, onucanne (U3HYECKUX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX

0COOEHHOCTEH cpacTaHus, ONpeesICHIe MUHEPAJIOB, CIIOCOOOB MX MCIIOJIb30BaHMs B YEPHOU
METaJULypTUH U HAPOJAHOM XO35HCTBE.



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 KOMOMHAIMOHHBIX (hOpMax, MPUHLIMIIBI UX HA3BAHUSL.
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 KPUCTAJIIOB.
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 KPUCTAIUTMYECKUX PEUIETOK M TUIHI perreTok bPABD.
14. Tunsl KpUCTAIUTMYECKUX CTPYKTYP MOHHBIX KPUCTAILIOB.
15.Turmpl KpUCTANTNYECKUX CTPYKTYP METAIITMUECKUX KPUCTAIIIOB.
16.Tunsl KpUCTAIUTMYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAJLIOB.
17.M3omopdu3Mm, TUIBI H30MOPPU3Ma MO CTENEHU COBEPILIEHCTBA U XapaKTepy 3aMeIlleHHUS.
18.ITonmumMopdU3M 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) CBOWCTBa 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.Knaccudukanus CTpyKTyp MO0 OTHOCHTEIBHOMY B a0COIOTHOMY pa3Mepy MHUHEPAJIbHBIX WHAUBHIIOB.

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, CUICPHUT, MAJIAXUT, a3ypHUT.
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, THUIIC, AHTHIPHUT.

32.XapaKkTepuCTHKa CHIIMKATHBIX MUHEPAJIOB U3 TPYIIIbI OJIEBBIX LIMATOB.

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

34.XapaKkTeprcTuKa CHIIMKaTHBIX MUHEPAJIOB U3 TPYIIIBI MIMPOKCEHOB: (AMOIICH]I, aBTHT, T€ACHOCPTHUT).

35.XapakTepucTiKa MUHEPAJIOB Ipynibl aM(puO0IIOB: (aKTHHOIUT U POroBasi 0OMaHKa).

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

37.Marmatudeckue npoueccsl (3pdy3uBHbIE U UHTpY3HUBHBIE). Kiaccupukamus MarMaTu4ecKux MOPOJ:
KUCIIbIe (TPAaHUT), CpeHUE (CHEHUT, AUOPUT), OCHOBHBIE (rab0po, 0azanbT), yIbTPOOCHOBHBIE (AYHMT,
KHUMOEPIIUT), 1elouHble (HeeIMHOBBINA CHEHUT).

38.IlermaTuToBBIE, KOHTAKTOBO-METACOMAaTHYECKHE (CKAapHOBBIE) U THAPOTEPMAbHbIE MPOILECCHI.
MecTopoKACHHUS TIOJEBBIX NCKOMTAEMBIX, CBS3aHHBIC C STUMH IPOIECCAMHU.

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

40.Mertamopduueckiue TMpOLECcChl: KOHTAKTOBBIH M PETrMOHANbHBIM MeTamopdu3m. MecTopokaeHHs
TIOJIC3HBIX MCKOITAEMBIX.




Kon
HHIMKATOpAa

HNuaukarop
JOCTHKEeHUS
KOMIIeTeHIN

OuneHoYHBIE CPeICTBA

41.TexHUYecKue MPOIECChl MUHEPAIO00pa30BaHUSI.

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

44 XapakTepuCTHKa TTIABHBIX U XapaKTEPHBIX arIoOMEPallMOHHBIX MHHEPAJIOB.

45.ITapareHe3anc MUHEPAJIOB.

46.OCHOBHBIE CBEJICHHSI O KPUCTAJUIN3AIINHU BEIIECTBA.

47 KuHEeTH4YeCKHUEe THIThI KPUCTAIN3AIIUH.

48.3apokIeHIe KPUCTAIIIOB.

49.0CcHOBHBIE TEOPUH POCTA KPUCTAILIOB.

50.Kpucramnorpadust 1 MUHEPaJIOTHs METAILTYPTHYECKUX [IVIAKOB M IAMOB.




0) ITopsinok npoBeneHUsI NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJM M KPUTEPHH
OLICHUBAHUS:

IIpumepHas CTpyKTypa U CoJiep>KaHUE MyHKTa!
[Ipouienypa oueHUBaHUS 3HAHWM, YMEHUW, HABBIKOB MO AUCHUIUIMHE «OCHOBBI
MUHEpAJIOTUM» BKIIOYAET yUeT YCHEIIHOCTHU 10 BUJAM OLICHOYHBIX CPE/CTB.

HIkana oueHMBaHUs JOMAIIHUX PadoT

OuenuBanue JoMalHuX padoT 1no aucuuIuinHe «OCHOBBI MUHEPAJIOTUNY IIPOBOAUTCS IO
MPUHIINITY «3a4TEHO» / «HE 3aUTEHO.

«3auTeHO» BBICTABISIETCS B ClIy4yae, €ClId JOMAIIHAA paboTa opopmiieHa B COOTBETCTBHE C
TpeOOBaHUSIMU METOJIMYECKUX YKa3aHHil, TeMa JOCTaTO4YHO IMpopaboTaHa, MaTepuai XOpOLIO
CTPYKTYpUPOBaH, KOJIMYECTBO HCIIOJIIB3YEMOW JMTEepaTypbl He MeHee 5. B ciydae, ecinu
KaKoW-1100 U3 KPUTEPHEB HE BHITIOIHEH, IOMAIIHss paboTa Bo3Bpalaercsa Ha J0paboTKy.

[Ipouienypa olleHUBaHUS 3HAHWM, YMEHWW, HABBIKOB MO JucHUIIUHE «OCHOBBI
MUHEPAJIOTUU» BKIIIOUAET yUYeT YCHEIIHOCTH 10 BUAaM OIICHOYHBIX cpeAcTB (11.6.).

[TpakTHueckue 3aHATHSI CYUTAIOTCS YCIIEIIHO BBIIOJHEHHBIMU B CIIy4ae MPEI0CTaBICHUS B
KOHIIE 3aHATHUSI OTYETA, BKIIFOYAOIIET0 TEMY, COOTBETCTBYIOLIUE PUCYHKH U MOJIUCH.

Tembl gOoMamIHUX pabOT pacHpelessitoTCsl Ha MEPBOM MPAKTHUECKOM 3aHSATHUH, TOTOBbIE
paboThl MPEIOCTABIISAIOTCA B COOTBETCTBYIOIINE CPOKH.

Jlomyck K 3a4eTy ¢ OLlEHKON BBICTABIISETCS MPU:

- 3a4TCHHOM KOHTPOJIBHOU padoTe;
- IPEIOCTABJIEHHBIX OTYETaX IO MPAKTUYECKUM padboTam.

IIxana oueHUBAHUSA MNPaAKTUHIECCKHUX paﬁoT

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

[TpomexyTouHast aTTecTanus rno auciuIuimae «OCHOBBI MUHEPAIOTUNY BKIIOYAET
TEOPETUIECKHE BOITPOCHI, TO3BOJISIFOIINAE OIICHUTh YPOBEHBb YCBOCHUS O0YUYAIONTUMHUCS 3HAHUH, U
MPAKTUYECKHE 3a/IaHUs, BBIABISIONINE CTETIEHb C(HOPMHUPOBAHHOCTH YMEHUH U BIIaJICHUM,
MPOBOJUTCS B popMe 3aueTa.

Jlns monmy4yeHwus 3a4eTa 1o IUCHUTUTHHE 00yJaronuiicst 00s3aH MOATOTOBUTCS 110 BOITPOCAM.

IIpuMepHBbIi IepedYeHb BONPOCOB K 3a4€eTy
ITonsiTHE O KpHUCTAIIIE U KPUCTAIUINYECKHUX BEIECTBAX.
OcHOBHBIE CBOWCTBA KPUCTAJIJIOB.
CummeTpHs KpUCTAJUIOB, BUJbI CHMMETPHUH, CHHTOHUH, KATETOPUU.
IIpocTpaHCTBEHHAs KPUCTAIUINYECKAS PELIETKA, €€ HIEMEHTBI U ITapaMeTPBI.
[TonsiTrie 0 MPOCTHIX U KOMOMHALIMOHHBIX (pOpMax, TPUHLIUIIBI UX Ha3BAHUSI.
VYcranoBka kpucraisioB. llpaBuma BeiOopa oceil M eauHW4HON rpaHu. WHAEKCH H
CUMBOJIbI TPaHeN U IPOCTHIX (OpM.

7. 3aKoH palMOHAIbHOCTU OTHOILIEHUH TapaMeTpoB - 3aKoH [ aton

8. IlpaBuia ycTaHOBKM KyOMYECKHX M TETPArOHAIBHBIX KPUCTAILIOB.

9. IlpaBuia ycTaHOBKHM TPUTOHAJIBHBIX U I€KCArOHAJIBHBIX KPUCTAIIOB.

10. IpaBnina ycTaHOBKH KPUCTAJUIOB HU3IIEH KAaTETOPHH.

11. 3aKOH MOCTOSHCTBA I'PAaHHBIX YIJIOB.

12. OcHOBHBIE 331a4H KPUCTAJUIOXUMHUH. THITHI INIOTHEHIITNX MIAPOBBIX YITAKOBOK.

13. OcHOBHBIE THIIBI KPUCTAJUIMYECKHUX PEIIETOK U THIHI pemmeTok BPABD.

14. Tunsl KPUCTAIUIMYECKUX CTPYKTYP MOHHBIX KPUCTAJIIOB.

15. Tunel KPUCTAIIINYECKUX CTPYKTYP METAIUIMUECKUX KPUCTAJUIOB.

16. Tunbl KPUCTAIUINYECKUX CTPYKTYP ATOMHBIX U MOJIEKYJIAPHBIX KPUCTAJLIOB.

ok wndE



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

25.

26.
27.
28.
29.

30.

31.
32.
33.
34.

35.
36.

37.

38.

39.

40.

41.
42.

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

N3omopdusm, THIB H30MOphHU3Ma 110 CTENECHH COBEPILIEHCTBA U XapaKTepy 3aMeICHHS.
[Tomumopdu3M U MONTUTUIIH3M.

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

Ornruueckue (LBET, LBET YEPThl, OJIECK, MPO3PAYHOCTh) CBOMCTBA MUHEpAJa.
Mexannueckue (TBEpAOCTh, CIIAWHOCTb, U3JI0M) CBOMCTBA MUHEPAJIOB.

Mopdonorus muaepanon. [loHATHE O CTPYKTYpe U TEKCTYpE.

[Tonstue 06 orpanke, rabutyce u obnuke mMuHepanoB. Knaccudukanus MuHepanoB Mo
00JIMKY ¥ CTeNeH! uanoMopdusma.

Knaccudukanus cTpykTyp M0 OTHOCUTEIHHOMY U a0COJIIOTHOMY pa3Mepy MUHEPaIbHBIX
WH/IUBUJIOB.

OcoOsbie hopmMbl MUHEPATILHBIX arperaToB JIPY3bl, CPEPOIUTHI, HATEUHbBIE POPMBI.
[TonpoOHas xapakTepucTuKa reMaTuTa U KopyHaa. CBeJleHHs 0 MarHeTUTe.

[TonpoOHast XxapakTepucTUKa MarHeTuTa u Xxpomurta. CBEJICHHS O IIMUHETN U BIOCTUTE.
XapakTepucTUKa KapOOHATHBIX MHHEPAIOB: KaJbIUT, TOJOMHUT, MarHe3uT, CHICPUT,
MaJaxuT, a3ypuT. VX poiib B 4epHOIl MEeTaJTypruu.

XapakTepucTuka Cyab(QUAOB:  XaIbKOMHUPHUT, MUPPOTHUH, TaJICHUT, cdaiepur,
MOJIMOICHUT, apCeHOMUPUT. VX poJib B YEpHOIl MEeTaJUTypriu.

XapaxkTepucTuKka MUHEpaJIOB U3 Kjlacca Cysib(aToB: OapuT, TUIIC, aHTUAPUT.
XapakTepucTuKa CUIMKATHBIX MUHEPAJIOB U3 TPYIIIbI MOJEBBIX IIMATOB.
XapakTepuCcTHKa MUHEPAJIOB U3 TPYIIIBI OJUBHHOB: ((hasiiut, popcTepuT, MOHTHUYEIUINT).
XapakTepucTUKa CWJIMKATHBIX MHUHEpPAJIOB U3 TPYIIbI MUPOKCEHOB: (AMOICHUJ, aBTUT,
reIcHOepruT).

XapakTepucTuka MUHEPAJIOB IPyIIbl aM(prO0IOB: (AKTUHOIUT U POroBasi OOMaHKa).
OO0mme npeacraBieHuss 00 dHIOTEHHBIX, SK30I'€HHBIX U MeTaMOp(OTeHHBIX Ipoleccax
MHUHEpaI0o00pa30BaHuUs.

Marmaruueckue mpoueccsl  (3¢¢y3uBHble U HMHTpYy3uBHbIE). Kiaccudukanus
MarmMaTU4ecKuX MOpo/: KUcible (TpaHuT), CpeHue (CHEHHUT, IUOPUT), OCHOBHEIE (Tab0po,
0a3anbT), yIbTPOOCHOBHBIE (IYHUT, KUMOEPIINT), 1IeI04HbIe (He()EeTNHOBBINA CUEHMUT).
[TermaTuTOBBIE, KOHTAKTOBO-METacOMAaTH4YeCKHE (CKApHOBbIE) U TUAPOTEpPMalbHbIE
nporiecchl. MecTOPOKACHHUS TIOJEBBIX CKOMAEMBIX, CBA3aHHBIC C STUMH MPOIECCAMH.
DK30reHHbIE POLIECCHI: BBIBETPUBAHUE U 0CaIKOOOpa3oBaHue (PU3HMUECKOe, XUMHUECKOE
1 OnoxuMm4decKkoe). MecTopoKIeHHS MOJIE3HBIX NCKOTTAEMBIX.

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

TexHuueckue npoueccsl MUHEpaao00pa3oBaHusl.

[Tonsitue 00 armomepanuu. [Iporeccsl AMCCOMUIIMM MUHEPAIOB M METaCOMaTHYECKOTO
3aMeIIeHusl.

[Tpouecchl KpuCTAIIIM3ALUHU PU arjIoMepaIiu.

XapaKkTepuCTUKA TIaBHBIX U XapaKTEPHBIX arjoMepariiOHHBIX 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.



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 MuHepaJia. [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
CKPBITOKPUCTALINYECKOE CTpoeHHE. B mocienHem ciydae CHaHOCTh HaOMIOAaTh
HEBO3MOKHO.

e Haxkyonuts 00pasell K CBeTy U HaWTH MOBEPXHOCTH, 3€PKAIBHO OTpaxkaroiue cBeT. Eciu
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. OnpeneauTs 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 MAarHUTHBIE CBOMCTBA TEMHOOKPAIIEeHBIX 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.



