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PaGouas mporpamma cocrasnena na ocrose ®I' OC BO no HanpaBneHHIO OATOTOBKH

22.03.02 METAJUTYPIUS
04.12.2015 1. Ne 1427) (yposenp Gaxanaspuara) (mpukas MumoGpHayks Pocchu ot

IMporpamma npaktuku/HAP paccMotpena u omobpeHa Ha 3acefaHuMM Kadenpbl
[e010rHH, MAapKIIEHAEPCKOro Jiesa i 06oraleH s NoJe3HbIX "cxonae%

03.03.2021 mpoTtoxon Ne7 .
3as. kadenpoii ﬁ WU.A. I'pumus

Iporpamma npaktuku/HUP onoGpena MeToan4eckoii komuccueit UI' uT

15.03.2021 r. ITpotokon Ne 5 4‘—\
: IIpencenarens H.A. TlbiTanes

Cornacosano:
3as. xadenpoit MeTantypruu i XUMHYECKHX TEXHOIOTH

A.C. Xapuenko

PaGouas rnporpamMmma coCTaBJji€Ha:

(/% HCTEHT kadenpbt I'MInOITH, KaHI. reoJ.-MHHepaJl. HayK
// M.C. Konkosa ;

PeneH3eHT: .
nupexktop OO0  MarHuToropckas —MapKIUEHIepCKO-TeoNe3nyecKas KOMMIaHui
A_A. IllexyHoBa




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIeiaepcKoro jieia u 00orameHus

IIporokom ot 20 . Ne
3aB. kadeapoii N.A. T'pumn

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2023 - 2024
yuyeOHOM rofy Ha 3aceqaHuu Kadeapsl ['eonoruu, MapKIenaepcKoro aena u 00orameHus

IIporokon ot 20 . Ne

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

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2024 - 2025
yueOHOM rofy Ha 3aceqanuu Kadeapsl [ 'eomoruu, MapKieiiepcKoro ieia u 00orameHus

IIporokon ot 20 . Ne

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmszanuu B 2025 - 2026
y4eOHOM roy Ha 3acemaHuu kageapsl 1 'eo0ruu, MapKIieiaepekoro aeia u 00orareH st

IIporokom ot 20 1. Ne
3aB. xadenpoit N.A. I'pumun




1 Iles1u ocBOEHUS TN CUMILTUHBI (MOYJI51)

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

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

Jucuuruimaa OCHOBBI MUHEPAJIOTHK BXOJIUT B YaCTh Y4€OHOTO I1aHa (YOpMUPYEMYIO
Y4aCTHHKaMU 00pa30BaTebHbIX OTHOIIEHUI 00pa30BaTeNbHON IPOrPaMMBI.

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

®duznka

Maremaruka

3HaHus (yMEHUs, BIIAICHUS ), IOTYYCHHBIC TIPU U3YYECHUHU TaHHON AUCIHUILIMHBI OyIyT
HEO0XOAUMBI JUIsl U3yUEHUS IUCHUILINH/TIPAKTHK:

VYuebHas - HaydHO-HCCIIEZOBaTeNbCKasi pabora (MOSydyeHHE MEePBUYHBIX 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 MHHEPAIOTHUN
oOyuyaromuics 10JKeH 001a1aTh CAEAYIOIUMU KOMIIETEHIUSIMU:

Kon naaukaropa WNHaukaTop TOCTHKCHUS KOMIICTCHITUH

[1K-4 CrnocoOeH BBIOMHATH 337a4dl MO OIEHKE CHIPbS M METALTyPrUYeCKON MPOMYKIUH,
KOPPEKTUPOBATh U KOHTPOJIUPOBATH IPOU3BOACTBEHHBIN IIPOLIECC

[1K-4.1 OLEeHHBAET ChIPhE U METAJUTYPrUYECKYIO MPOAYKIUIO, KOPPEKTUPYET U
KOHTPOJIUPYET MPOU3BOJCTBEHHBIN MPOIIECC ¢ 00OCHOBAaHUEM MTPHUHSTHIX
TEXHOJIOTHYECKUX 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;
— BHeayuTopHas — 1 akaj. 4acos;
— caMoCTOsTeNNbHAs paboTa — 35 akaj. 4acoB;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTecTaluu - 3a4ET

AynutopHas .
<
g
KOHTaKTHasI Z S dopma TeKkymero
o pabora E Y B
Paszien/ Tema S| (saxan wacax) |E Z e RORIPOT Kox
g A & Y| caMOCTOSATENBHOM |  yCIeBaeMOCTH U
JACIATUTAHBI 5 £ o . |kommereHIUH
@) = padoThI MIPOMEKYTOUHOMN
na0. | mpakT. |3 J
Tlex. Z'g aTTecTaluuu
3aH. | 3aH. [0 9
1. OcHoBBI KpucTAILIOTpadhuU
Peructpanms na Hanmcanue
caiire JoMalIHei paboTbl
https://www.lekto | Nel mo 3amauHOi
rium.tv/ Ha kypc [Teme. YcrHEIi onpoc
nekuuit «OcHOBBI | (coOecemoBanue).
1.1 Bpognas. OCHOBBI KpUCTAJIOXUMUHU Brimonnenne
KpHucTauiorpaduu. 3akoH 0,5 2 ». N3yueHue 3aJaHui TI0 Kypcam TIK-4.1
[IOCTOSIHCTBA YIJIOB OCHOBHO 1 «OCHOBBI
JOTIOJTHUTENILHOH | KPUCTAITOXMUD».
Hay4IHOM IIpencraBnenue
JUTEpaTyphl, | pe3ynbTaToB B BHIC
KOHCIIEKTa Iporpecca Ha Kypce
JIEKITHAH. (caitr openedu.ru).
W3yuenue
3 OCHOBHOI1 1 Hanwucanue
JOIIOJIHUTENILHOM | JOMalIHe paboThl
1.2 CuMMeTpHst KPUCTAIIIOB 0,5 2 HAYYHOM Nel no 3apanHOM TIK-4.1
JUTEpATypbl. |TeMe. YCTHBIN Ompoc
PaboTa ¢ (cobecenoBanue)
SHIIMKJIONIETUAMH.
INoaroroska k
5 Hammucanue
MPAaKTUYECKOMY o
JOMalIHeH paboThI
3aHATHIO. .
Nel mo 3agaHHOM
Nzyuenue o
N TeMe. YCTHBIH ompoc
13 IIpocteie (hopmbl OCHOBHOM 1 (cobecenoBanue)
) p p 0,5 2 2 | IOIOJHUTEILHON ’ TIK-4.1
KPHCTAIJIOB . Beinonnenue u
Hay4HOI
3ammra
JIUTEPATYPHI. N
MPaKTUYECKOU
Pabota c
paboThl
SHIIMKIIOIETUSMH, No 1
CIIOBapSIMH.




IlogroroBka k

Hanucanue

Ne3 o 3agaHHOM
TEME.

MPAKTHIECKOMY o
JIOMaIlHe paboThI
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 .
. HPaKTHIECKOH
nekuuii. PaGoTa ¢
paboThI
SHIMKJIOIE/TUSMH, No 2
CIIOBAPSIMH.
HUroro no pazaeny 2 8
2. OCHOBBI KPUCTAIIOXUMHUH
Nzyuenue
OCHOBHOM U
JIOTIOTHUTENBHON Hamucanue
HAYYHOM JIOMAIIIHEeH paboThI
2.1 OCHOBBI KPUCTAJUIOXHMHUH 1 2 JITEPATYPBI, Ne2 no 3apanHoi IK-4.1
KOHCIIEKTa TeMe. Y CTHEIH ompoc
nekuuid. Pabora ¢ | (cobecenoBanue)
SHIUKIIOTIE TUSIMH,
CJIOBapSMU.
Hroro no pazneny 1 2
3. OCHOBBI MUHEPAJIOTUH
Hanwucanue
JoMalrHei paboTbl
Peructpanms na Ne3 1o 3amaHHoOR
mathopme TeMe.
www. lektorium.tv Bsimonuenne
. Ha Kypc «Muodsl | 3amanuii no Kypcy
3.1 BBoanas JICKIHS. 05 U pealbHOCTH «Muodst u K-4.1
Munepanorus. ' KaMHS». PeabHOCTH KaMHS». '
W3yuenune [IpencraBnenue
yueOHOil u PE3yJIbTaTOB B BUIIE
Hay4JHOI nporpecca Ha Kypce.
autepatypsl. | (www.lektorium.tv.).
YcrHblil onpoc
(cobecemoBanue)
Brinonnenue n
3aIuTa
Iloaroroska k o
MPaKTUYECKON
MPAaKTUYECKOMY
3aHSTHUIO padote!
3.2 2 KpucramioxuMuieckas ) Ne 3. Ycrbiit onpoc
0,5 Nzyuenue T1IK-4.1
KJ1accu(HUKaLUsi MUHEPAJIOB N (cobecenoBanue).
yaeOHOI 1
o Harmucanmne
HAYYHOM o
JOMalIHeH paboThI
JIATEPaTypHIL. .
Ne3 o 3agaHHOM
TeMe.
Brinonnenue n
3ammra
INonroroska x 71a00paTOPHBIX
MPAKTHIECKOMY pabor
3.3 Onruyeckue u 3aHATHIO. Ne 4,5, VcerHbri
MEXaHHYECKUE CBOICTBa 1 2,5 N3ydenne 0TIpoC TIK-4.1
MHHEPAJIOB yueOHOI (cobecenoBanue).
Hay4YHOU Hammucanue
JIUTEpPaTyphL. JIOMAIHei paboThI




Brimonsenne n

3aIIuTa
OJIrOTOBKA K 1ab0paTOPHBIX
IT 6
MPAKTUYECKOMY pabot
3.4 CTpyKTypEl U TEKCTYpHI 3aHATHIO. Ne 4,5. Vernblii
MHUHEpalbHBIX ~ arperaroB B 1 1 (25 Nzyuenue orpoc TK-4.1
pyZax ¥ FOPHBIX IOpOJax yueOHOH u (cobecenoBaHue).
Hay4YHOM JIHUTEpa- Hanmcanue
TYpBI JIOMAIIIHEeH paboThI
Ne3 no 3apanHOM
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 onpoc
KpHCTAIUTM3aLuT neknuii. Pabora c | (cobOecenoBanue)
SHIUKIIOTIE TUSIMH,
CIIOBAPSIMH.
Nzydenne Brimonuenne
OCHOBHOI1 U 0- | momaruHe# paboThl
TIOJTHUTEIbHON Ne3 no 3amanHOM
3.6 3apokaeHue KpUCTA/LUIOB B Hay4dHoO#l 1u-  |Teme. YCTHBIH onpoc
TEOJIOTUIECKUX u 2 2 135 TEpaTyphl, (cobecemoBanue). TIK-4.1
METaJUTyPTUUECKUX IIpoleccax KOHCIIEKTa JIeK- Hanucanue
nuit. Pabota ¢ | momainHei paboTs
SHIMKIoNeausMHy, |  Ne3 o 3a1aHHOM
CIIOBapSIMH TeMe.
Nzydenne
OCHOBHOM U J10- Harmcane
3.7 OcHOBHBIC TEOPHH POCTa TIOJTHUTEIbHON o
N JOManrHei paboTh
KPHCTAJIOB B IpoIecce Hay4YHOI 1~ Ne3 110 3a1aHHO
r€0JIOTHYECKOTO u 2 4 TepaTypsl, N . [K-4.1
TeMe. 10 3aJaHHON
TEXHHYIECKOTO KOHCIIEKTa JIeK- M
N TeMe. YCTHBIH ompoc
MHUHEpaio00pa30BaHUs uuii. Pabora ¢ (coBecesioBantie)
SHIUKIIOTIE TUSIMH,
CJIOBAPSAMHU
Hroro no pazneny 9 14 |15
4. T'eonorn4eckue npoeccsl
Brinonnenune
4.1 OCHOBHBIE TEOJIOTUIECKHE N3ydenne N
MPOLIECCHI oOpazoBaHHs yueOHOI n plomaeii pagotL!
. 2 . Ne4 o 3aganHoi TK-4.1
MECTOPOXKIACHUU ITOJIC3HBIX Hay4YHOHU v
Teme. Y CTHBIN Onpoc
HCKOTIaeMbIX JUTEPaTypPHL. (coBecesionante)
Hamnucanue
ITonroroBka k JIOMAIIHe#H paboThI
4.2 TexHHYECKHE TMPOIECCHI npakTuueckomMy | Ned mo 3amaHHOM
MHHEpaloo0pa3oBaHus  NpH 3aHSTHIO. Teme. BeinonneHue
arjioMepalnyuy B MPOU3BOJCTBE 2 1 N3ydenne U 3aIUTa TIK-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 OcCHOBHBIE METOJIbI o
Nzyuenue JOMalIHeH paboThI
KPHUCTAIIIO-MUHEPATOTHYECKUX . .
2 9 | yueOHOIt 1 Hayd- | Ned mo 3amaHHOMR TIK-4.1
" neTporpage-cix HOM JuTepaTypsl |TeMe. YCTHBIM Ompoc
HCCIIeJOBaHUN Patyp ) P
(cobecenoBanue)
Wroro no pazaeny 6 10
Uroro 3a cemectp 18 18 |35 3a4éT
Hroro no nuciuminHe 18 18 | 35 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanu3anuM  NpPeAyCMOTPEHHBIX BHAOB y4eOHOH paboTbl B  KauyecTBe
00pa30BaTEeNbHBIX TEXHOJOTMH B MPENOAABAHUU AMCUUIUIMHBI «OCHOBBI MHHEPAIOTHUN)
UCIIOJIb3YIOTCSl TPAJIUIIMOHHBIE, HHTEPAKTUBHBIE, TEXHOJOIHSI C UCIOIb30BAHUEM 3JIEMEHTOB
OHJIAH - KYypCOB, TPEACTABICHHBIX Ha HALMOHAIBHON 00pa3oBaTeNbHON IUIaThOpME
«OTKpBITOC 00pa3oBaHue» - Openedu.ru., a Takxke Ha IaTGopMe MPOCBETUTEIHCKOTO IPOSKTa
«JlekTopuym» - www.lektorium.tv.

Jlekuuu npoxonsT B TpaguLMOHHON (opme. Ha siekunu-KoHCYIbTaLMKU, U3JaraeTcs
HOBBI ~ MaTepuasl, COIPOBOXKIAIOLIMICA BOIPOCAMU-OTBETAMU IO TEME  JIEKIMH.
Hcnonb3yercst TEXHOJOTMA - JIEKUMsS-BU3yalu3alus, TJ€ M3JIOKEHHE Marepuana
COIIPOBOKIAETCS Mpe3eHTalnel (JeMoHCcTpanueld y4eOHbIX MaTepUalioB, MPEICTABICHHBIX B
pasIMYHBIX 3HAKOBBIX CHCT€MaX, B T.4. WUIOCTPAaTUBHBIX, TIpapUuUecKuX, ayauo- u
BUJICOMAaTEPHUAJIOB.

JIaGopaTopHble M PaKTUYECKUE PAOOTHI BBITOIHSAIOTCS CTYACHTaMU 110 BApUAHTaM.

CamocrosarenbHass padoTa 3akKIO4aeTcsi B MPOpabOTKEe OTAEIBHBIX BOMPOCOB IpHU
U3y4EHHUH AUCLUILIMHBI U IPU OATOTOBKE K C/1aye 3a4eTa.

1. TpanuuuonHsle 00pa3oBaTENbHbIE TEXHOJIOTUHU OPUEHTUPYIOTCS HA OPraHU3alMIo
00pa30BaTeNbHOTO IpOLIECCa, MPEANONAraloulyl0 NPSIMYI0 TPaHCISLUI 3HaHUM  OT
IpernoiaBaTess K CTYJeHTY (IPEUMYIIECTBEHHO Ha OCHOBE O0BSICHUTEIbHO-NIUTIOCTPATUBHBIX
METO0B 00y4eHus). YueOHas IesITeIbHOCTh CTYICHTA HOCUT B TAKHUX YCIIOBHSX, KaK IPABHUIIO,
PENpOayKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHI C CTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

WudopmanvonHas JeKIUs — MOCIEIOBATENbHOE M3JIOKEHUE MaTrepuana B
JUCLUIUIMHAPHON JIOTHKE, OCYLIECTBISIEMOE MPEUMYIIECTBEHHO BEepOaJbHBIMU CPEACTBAMU
(MOHOJIOT MperoaaBaTesl).

Cemunap — Oecema mpemojaBareisi W CTYACHTOB, OOCYXKJIEHHE 3apaHee
HOJTrOTOBJIEHHBIX COOOLICHUH MO Ka)KAOMY BOIPOCY IUIaHA 3aHATHS C €AMHBIM JJIs BCeX
NepeYyHEM PEKOMEHIyeMOM 00513aTebHOMN U TOMOIHUTENbHOM JIUTEPaTypHI.

IIpakTrueckoe 3aHATHE, IOCBAIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUI W HABBIKOB 110
IPEJI0KEHHOMY alIrOPUTMY.

2. TexHoaoruu MpobIeMHOro 00y4eHus: — oprauusanus o0pa3oBaTesIbHOrO Mpolecca,
KOTOpas MpeArnosaraeT MNoCTaHOBKY IPOOJIEMHBIX BOIPOCOB, CO3/1aHNE YUEOHBIX TPOOIEMHBIX
CUTYalMi ISl CTUMYJIUPOBaHMSI aKTUBHOM MTO3HABATENIBbHOM AE€ATEIbHOCTU CTYICHTOB.

®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TEXHOJIOTUN MPOOIEMHOI0 O0yUEHUS:

[IpobnemHass nekuus — W3JIOKEHUE MaTepuaia, HpPeroiaraiomee MOCTaHOBKY
NpOoOJIEMHBIX M JAMCKYCCHOHHBIX BOIPOCOB, OCBELICHHE pPA3JIMYHBIX HAYYHBIX IOAXOMOB,
aBTOPCKHE KOMMEHTApHUH, CBSI3aHHbIE C PAa3IMYHBIMU MOJIENIIMU UHTEPIPETAlUU U3Y4aeMOro
MaTepuaia.

Jlekuuss «BnBoem» (OuMHapHas JeKUMs) — U3JIOXKEHUWe Mmarepuaisa B (opme
JUAIIOTMYECKOT0 OOIIeHUs JBYX IpernojaaBareneil (Hampumep, PEeKOHCTPYKLHUS JUaliora
IpeCTaBUTENEH Pa3InYHbIX HAYYHBIX MIKOJ, KyYEHOTO» U «IIPAKTUKA» U T.I1.).

[IpakTuueckoe 3aHsiTue B (GopMe MpaKTHUKyMa — OpraHu3anus y4eOHOW paboThl,
HalpaBJIeHHas Ha pelIeHHe KOMIUIEKCHOM y4eOHO-TIO3HABATENbHOM 3amauM, TpeOyromen oT
CTyJ€HTa IPUMEHEHHUS KaK HayYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

[IpakTHueckoe 3aHITHE HAa OCHOBE Keiic-Meroma — oOydeHHe B KOHTEKCTe
MOJCIUPYEMOM  CHUTyallMid,  BOCIPOM3BOJAIICH  pealbHBIE  yCIOBUS  HAy4YHOM,
IIPOU3BOJICTBEHHOH, 00IIeCTBEHHOMN NeSATEbHOCTH. OObyuaromuecs JTOJIKHBI

MIPOAHAIM3UPOBATh CHUTYalUIO, Pa3o0paTbcs B CYTH MPOOJEM, MPEAJIOKHUTh BO3MOXKHBIE
pemieHuss ¥ BbIOpaTh Jyuiiee u3 Hux. Keilcbl 0a3upyrorcs Ha peanbHOM (DaKTHYECKOM
MaTepuae WK )K€ IPUOIHKEHBI K pealbHON CUTYalIUH.



3. IrpoBbIe TEXHOJIOTUH — OpTraHU3alHs 00pa30BaTeIbLHOIO MPOLEcCca, OCHOBAaHHAS Ha

PEKOHCTPYKLIMU MOJEIIECH TOBEACHUS B paMKaX IIPEUI0KCHHBIX CLIEHAPHBIX YCIOBUU.

®opmbl y4eOHBIX 3aHATHI C UCTIOIb30BAHUEM UTPOBBIX TEXHOJIOTHH:

VYuyebHasg urpa — (opmMa BOCCO3JaHHS NPEAMETHOIO U COLHMAIBHOIO COJEp KAHUSA
Oyaymeit mpoecCHOHANBHON JIESTENbHOCTH CIIEHUAINCTA, MOJEIUPOBAHUS TAaKUX CHUCTEM
OTHOLICHHUH, KOTOPBIE XapaKTEPHBI ISl 9TOU AEATENbHOCTH KaK LIEJIOTO.

JlenoBasi UTpa — MOJICIIMPOBAHKUE PA3TUYHBIX CUTYaIlUi, CBA3aHHBIX C BHIPAOOTKOH U
IPUHATHEM COBMECTHBIX PELICHUH, 00CYKAEHUEM BOIIPOCOB B PEKUME «MO3TOBOI0O IUITYPMay,
PEKOHCTPYKIMEH (YHKIIMOHATBHOTO B3aUMO/ICHCTBHS B KOJIJICKTHBE H T.I1.

PoneBast mrpa — mMuTanuMs WO PEKOHCTPYKLUS MOJIENEH POJIEBOrO IOBEACHUSA B
IIPEJJIOKEHHBIX CLIEHAPHBIX YCIOBUSX.

4. TexHOJIOTUU IPOEKTHOr0 00yUYeHHsI — OpraHu3anus o0pa3zoBaTelbHOIO Ipolecca B
COOTBETCTBUH C QJTOPUTMOM TOATAIMHOTO PEUICHUs MPOOIEMHOM 3aaudl WM BBITOJIHEHHS
yuyeOHoro 3agaHus. [IpoekT mpexnosaraeT COBMECTHYH — y4eOHO-TIO3HABaTENIbHYIO
JeSITeIbHOCTD TPYIIIBI CTYIEHTOB, HAIIPABJICHHYIO HA BBHIPAOOTKY KOHIICTIINH, YCTAHOBIICHUE
nenedl M 3anad, (GopMyJIHUPOBKY OXKHMIAEMbIX PpE3yJbTaToOB, OIpPEACIICHUE NPUHIUIIOB U
METOAMK pEIICHUs IMOCTABJICHHBIX 3ajad, IJIAHUPOBAaHUE X0Ja paboThl, MOMCK TOCTYIHBIX H
ONTUMAJILHBIX PECYPCOB, IOATANHYIO peau3aliIio IIaHa paboThl, IPE3EHTALUI0 PE3YJIbTATOB
paboThI, X OCMBICIIEHUE U PE(IKCHTIO.

OCHOBHBIE TUIIBI IPOEKTOB!

HccnenoBaTenbCKUl MPOEKT — CTPYKTypa NpuOimxkeHa K (opMaTy HaydHOTO
UCCIIIOBaHMsl (JI0Ka3aTeNbCTBO AKTYaJIbHOCTU TEMBI, ONpeAeSeHHEe HAay4dHOM mHpoOieMmsl,
npeaMera U o0bEKTa HCCIENOBaHMs, LeJed M 3aJad, METO/0B, UCTOYHUKOB, BBIIBI)KEHUE
TUI0TE3bl, 000011IeHUE Pe3yTbTAaTOB, BBIBOIbI, 0003HAUECHUE HOBBIX ITPOOIIEM).

TBopueckuil MpoOeKT, Kak MpaBUiIO, HE UMEET JETAJIbHO NMPOPaOOTaHHOU CTPYKTYpHI;
y4eOHO-TI03HaBaTeIbHasl JESATEIbHOCTh CTYIEHTOB OCYILECTBIISCTCS B paMKax pPamMOYHOIO
3a/laHusl, MOAYUHSACH JIOTUKE M MHTEpecaM YYacTHUKOB IIPOEKTA, >KaHPY KOHEYHOI'O
pesyibTara (razera, GUIbM, IPa3IHUK, U3JaHUE, SKCKYPCHUS U T.I1.).

NupopmanionHblii MpoeKT — ydyeOHO-IO3HABaTeNbHAsl JAESITEIBbHOCTh C  SIPKO
BBIPQ)KEHHOW 3BPUCTHYECKOW HAMpaBICHHOCThIO (MOMCK, OTOOp M CHUCTEMaTH3alus
nH(pOpMaIUU 0 KAKOM-TO 00BEKTEe, 03HAKOMJIEHHE YIaCTHUKOB IIPOEKTa C 3TOM HH(pOpMaLuen,
ee aHaJI3 U 00001IeHHE [T IPe3eHTaluu 0oJiee IMHUPOKOH ayIUTOpUn).

5. IHTepakTUBHbBIE TEXHOJIOTUHU — OpraHu3alus 00pa3oBaTeIbHOro Mpolecca, KoTopas
IIpeIoyiaracT akTUBHOE U HEJIMHEWHOE B3aUMOJACHCTBUE BCEX YYAaCTHUKOB, JOCTH)KEHHE Ha
ATOH OCHOBE JIMYHOCTHO 3HAUYMMOTrO JUIsi HUX OOpa3oBarenbHOro pesynaprata. Hapsimy co
CHEIUAIN3UPOBAaHHBIMUA  TEXHOJOTHSMH  TakOro poja IPHUHLUI  HMHTEPAKTUBHOCTHU
MpOCJIEKMUBAaETC B OOJIIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENIbHBIX  TEXHOJIOTHH.
WHTEepakTUBHOCTh ~ MOApPa3yMeBaeT  CyOBEKT-CyOBEKTHbIE  OTHOIIEHHs B XOJe
o0pa3oBaTeNbHOTO Tpolecca W, Kak CcleAcTBHe, (opMHpOBaHHE CaMOpa3BUBAIOLIEIHCS
UH(POPMALIMOHHO-PECYPCHOM CpeIbI.

@®opMbl yUeOHBIX 3aHATUHN C UCTIOJIb30BAaHUEM CIEIIMATU3UPOBAHHBIX UHTEPAKTUBHBIX
TEXHOJIOTH:

Jlexust «0OpaTHOM CBSI3U» — JIEKLIUA—TIPOBOKaLKs (M3JI0)KEHUE MaTepralla ¢ 3apaHee
3aIIaHUPOBAHHBIMH omnoKkaMn), nexkuus-oecena, JEKIUA-TUCKYCCHs,
JEKIUA-TIPECCKOH(PEPEHITHSI.

CemuHap-MCKycCUsl — KOJUIEKTUBHOE 00CYX/I€HUE KaKoro-JInbo CIIOPHOro BOMpOcCa,
npoOyieMbl, BBISIBIIEHHE MHEHUH B Tpymme (MEXIpyrnmnoBOM Auanor, AUCKYCCHUs Kak
CIIOp-/IUAJIor).

6. HMHopManmmoHHO-KOMMYHHKAIIMOHHBIE ~ 00pa30BaTelbHbIE  TEXHOJIOTHH  —
OpraHu3anus 00pa3oBaTeNBHOrO nporecca, OCHOBaHHas Ha IPUMEHEHNN
CHEINAI3UPOBAHHBIX IPOrPAMMHBIX CPE/l M TEXHUYECKUX CPEJCTB paboThl ¢ HHGOpMaIueH.

Ddonnmr vueﬁnmy RATITUN C UCTIOTRRORAHULM I/TH(h(\ﬂM?ITIT/I(\HHﬁ-R‘{'\MMVHT/IR'QTTT/T(\HHLTY



TEXHOJIOTUH:
Jleknus-Bu3yanu3anus — U3J105KEHUE COJIEPIKAHUS COMTPOBOKIAETCA MPE3EHTALNECH

(memMoHCTpanueil y4yeOHBIX MaTepUaJIOB, MPEICTABICHHBIX B PAa3JIMYHBIX 3HAKOBBIX
cUCTeMaXx, B T.4. WIUTFOCTPATUBHBIX, TPaMUECKUX, ayIU0- U BUJICOMAaTEPHAIIOB).

[IpakTuyeckoe 3aHsATHE B (OpMe MpPE3CHTAIMM — TPEACTABICHUE pE3YJIbTAaTOB
IIPOEKTHOM WJIM UCCIIEOBATEIBCKOM NEATEIbHOCTHU C UCIONb30BAaHUEM CIIELIUATIN3UPOBAHHBIX
IIPOTrPaMMHBIX CPENI.

Yar-3aHsATHA  —YyueOHble  3aHATHUSA, OCYLIECTBIsAEMbIE C  HCIIOJIb30BaHUEM
4aT-TeXHOJIOTUU. Yar-3aHATHS NPOBOIATCS CHHXPOHHO, TO €CThb BCE YYaCTHUKM HMMEIOT
OJTHOBPEMEHHBIM J0OCTYN K 4YaTy.B pamkax MHOrMX IUCTAaHIIMOHHBIX Y4YEOHBIX 3aBelICHHM
JICMCTBYET YaT-1IKO0JIa, B KOTOPOH C MOMOIIBIO YaT-KaOWHETOB OPTaHU3yETCsl B3aUMO/ICHCTBIE
IIE€JaroroB U Y4eHHUKOB.

Be06-3aHATHS —AMCTAaHIIMOHHBIE YPOKH, KOH(EPEHLIMH, CEMUHAPHI, JEIOBBIE WIPHI,
nabopaTopHble pabOThbl, NPAKTUKYMbl M Jpyrue (GpopMbl y4eOHBIX 3aHATHH, NPOBOJUMBIX C
IIOMOILBIO CPEJICTB TEIEKOMMYHHUKALUN U JPYTUX BO3MOXKHOCTEM «BCEMUPHOU MayTHHBI».
Jlis BeO-3aHATHI MCIONB3YIOTCS CIELMAIM3MPOBAHHBIE 00pa3oBaTelibHbIE BeO-(hOpyMbl —
¢dbopMa paboThI TIOJIB30BATENICH TI0 ONPEACIEHHON TeMe W TPOOIeMe ¢ ITOMOIIBIO 3aIHCeH,
OCTaBJIIEMBIX Ha OJJHOM M3 CAliTOB C YCTAHOBJICHHON Ha HEM COOTBETCTBYIOILEH IPOrPaMMOM.

Ot dar-3aHSATHH BEO-POPYMBI OTIMYAIOTCS BO3MOXKHOCTBIO OoJiee JITUTETHHON
(MHOro/IHEBHOM) pPabOTBl M ACHMHXPOHHBIM XapaKTepOM B3aUMOJEHCTBUS YYEHUKOB U
IIE€JJaroroB..

TenexoHdepeHIUU— MPOBOJATCS, KaK IPaBUIIO, HA OCHOBE CHUCKOB PACCBUIKH C
UCTIOJIb30BAHUEM DJICKTPOHHON mouThl. [l y4eOHBIX TeleKOH(pEepeHIHH XapaKTepHO
JOCTIDKEHUE 00pa3oBaTeNbHBIX 3a7ad. Takke CymecTBYOT (OpMbI JAMCTaHIIMOHHOTO
00y4deHus1, IpU KOTOPOM y4eOHbIE MaTEepHUaJIbl BBICHUIAIOTCS HOUTOU B PETHOHBI.

OmnnaiiH-ceMUHap— pPa3HOBUIHOCTh BeO-KOH(EPEHIMH, IPOBECHNE OHIalH-BCTpeY
WM TIpe3eHTanuii yepe3 IHTepHET B pexuMe peanpbHOro BpemMeHdu. Bo Bpems
BeO-KOH(pEpEeHIINH KaXKAbII U3 yJaCTHUKOB HAXOJUTCS Y CBOEI0 KOMIIBIOTEPA, A CBS3b MEXKIY
HAMH TIOAJEpKUBAeTCs 4epe3 IHTepHET mOCpPEencTBOM 3arpyKaeMoro IpWIOKEHUS,
YCTQHOBJICHHOT'O Ha KOMIIBIOTEPE KaX/10T0 YYaCTHUKA, WM Yepe3 BeO-IIpUIoKeHHUE.

T.K. OOyuaromuiics IUCTaHIUMOHHOM (opMbl OOyueHUsT HE HMEET KECTKOTo
pacriucaHMs 3aHATHH, a BCe HIOAHCHI BCErJa MOTYT PELIMThCs Hauboisiee ObICTpBIM 00pa3oM
IIPY TTOMOIIX 3JIEKTPOHHOU 1mouThl, ckaina wim 1CQ. Kpome Toro, mosBisieTcss BO3SMOKHOCTb
HIOrOBOPUTSH C MpernojaBareneM ON-line u 3a1ath Bce MHTEPECYIOIINE BOMPOCHI 0 TOMY WU
uHoMmy npeamery. Ilpoxons oOyueHue, AMCTAHIMOHHOE OOpa30BaHME TIO3BOJISIET HE
0ECIIOKOUTHCS O TOM, UTO KaKHe-TMO0 OLIEeHKU OyIyT MOCTABIIEHBI «C PUCTPACTHUEM.

6 YueOHO-MeTOAHYECKOE 00ecedeH e CAMOCTOSITeJIbHOW PadoThl 00y4aIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OneHoYHbIe cpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 VYueOHO-MeTONMYecKOe M HH(POPMAINUMOHHOE o0ecneyeHne AUCHUTLINHBI

a) OcHoBHas TUTEpaTYypa:

Aobpamosa, P.H. Beenenune B reomoruto . yued. mocobue / P.H. Abpamona, A.IO.
Qanbk ; Tomckuii mnonuTexHUYeckuil yHusepcurer. - Tomck : U3n-Bo Tomckoro
noJmTeXxHnueckoro yHuBepcurera, 2016. - 280 c. - ISBN 978-5-4387-0699-1. - Tekcr
anektpoHHbIi. - URL: https://znanium.com/catalog/product/1043918 (nara oOpareHus:



06.12.2020). — Pexxum goctyma: 1o moAmnucKe.

0) lonoJiHMTE ILHASA JIATEpaTypa:

2. Ananbes, B. I1. Umxenepnas reosorus . yueonuk / B.I1. Ananwes, A.Jl. TToramos,
A.H. Onun. — 7-e u3x., crepeorun. — Mocksa : UHOPA-M, 2017. — 575 c. — (Bricuee
obpasoBanue: bakamaBpuar). - ISBN 978-5-16-011775-1. - Tekcr : anekrponnsid. - URL:
https://znanium.com/catalog/product/769085 (mata oOpamenus: 06.12.2020). — Pexum
JOCTyTA: MO MOJIITUCKE.

3 CanbnaukoB, B.H. Kypc nekuwmit mo oOmeii reomormu. Y. 1: yuyeOnuk / B.H.
CanbHUKOB ; TOMCKHI TTOJIMTEXHUYECKUH YHUBEPCHUTET. - 2-€ W3/., UCIpP. U JI0M. - TOMCK :
W3n-Bo Tomckoro monutexHudeckoro yHuBepcurera, 2016. - 384 c¢. - ISBN
978-5-4387-0727-1.1. - Tekcr : AJICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1043910 (mara oOpamenus: 06.12.2020). — Pexum
JOCTYTA: MO MOJIITUCKE.

B) MeTonuyeckue ykazaHus:
[IpencraBieHbl B IPUIIOKEHUH 3.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpamMmmHoe oGecrieueHue

Haumenosanue I10 No noroBopa CpoOK IeCTBUS JTUICH3UU

MS Windows 7
Professional(mms  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7
Professional (s |[1-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007
Professional

Ne 135 o1 17.09.2007 6eccpouHo

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
Ha3Banue kypca Ccblika

Haunonanphas MH(OPMaIMOHHO-aHATUTHYECKAs URL:
cucreMa —  PoccWiiCKMiI ~ MHIEKC  Hay4yHOTO '
mutuposanus (PMHIL)
ITouckoBas cucrema Axamemus Google (Google
Scholar)
Nudopmanuonnas cucrema - EquHoe okHO gocTyna K
MH(OPMaLIMOHHBIM pecypcam

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIUTIHHBI (MOLYJIs1)

https://elibrary.ru/project_risc.asp

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

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

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHue JUCIUIIIIMHBI BKIIFOYACT:



MatepuraabHO-TEXHUYECKOE 00eCTIeUeHNE TUCITUTUTHHEI (MOTYJIs)
MarepuanbHO-TEXHUYECKOE 00ECIICUCHHUE TUCITUTIITNHBI BKITIOYACT:

Y4eOHbIe ayTUTOPUH [T IPOBEACHHUSI 3aHATUIN JIEKIIMOHHOTO THIIA:
MynbsTuMeANIHbIE CPEICTBA XPAHEHUS, Iepeayuu U MpeACcTaBlIeHus UHPpOpMaluu

JlaGopaTopusi MUHEpaJIOTHH:

Y4eOHbIC KOJUIEKITUH MUHEPAJIOB U TOPHBIX ITOPOJT HA CTEHAAX.

Komneknum MuHEpaioB, TOPHBIX MOPOJ, MOJE3HBIX HMCKOMAeMbIX, (IIOpHI U (GayHbI B
reosiorndyeckom My3zee MI'TY. Paboune kosmtekiuu monenedt kpuctamwioB. [llkanma TBepmocTu
Mooca B simukax. I eogornueckuii kommac. Y4eOHble Te0JIOTHIECKUe KapThl.

Jlaboparopus nerporpaduu:

VY4eOHble KOJUIEKIIMN TOPHBIX MOPOA Ha cTeHAax. KoeKiuu ropHbIX mopoJ, MOIe3HbIX
UCKOTIaeMbIX, (1opbl U (ayHsl B reosnorndeckom mysee MITVY. Illkana tBepgoct Mooca B
samuykax. ['eonornueckuii komnac. Y 4eOHbIE re0JIOTMYeCKUE KapThl.

VYueOHbIe ayIUTOpPUM JUIS TIPOBEIACHUS TPAKTUYECKUX 3aHITUH, TPYIIOBBIX U
VHMBUIyalbHbIX KOHCYJIBTALUHA, TEKYIIEro KOHTPOJIS M MPOMEKYTOYHOH aTTECTALUH:
[Tepconanbubie KoMIblOTepbl ¢ akerom MS Office, Beixomom B MHTEpHET M € JOCTYIIOM B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

AyauTOpHH Ul CAMOCTOSTENILHON paOOThI: KOMITBIOTEPHBIC KJIACCHI; YATAIBHBIC 3aJIbl
O6uOIMOTEKH:

[Mepconanbhbie KoMITBIOTEPHI ¢ TakeToM MS Office, Beixomom B IHTEpHET U ¢ 10CTYIIOM
B JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[lomemenne s XpaHeHUs M NPO(UIAKTUYECKOrOo OOCITYXUBaHUS Y4eOHOTO
00opyIoBaHUs:

Crennaxku i XpaHEHHs] Yy4eOHO-HAIJISAHBIX TOCOOMH W y4eOHO-METOIUYECKON
JIOKYMEHTaI1H.

IIpunoxenue 1

6 YueOHO-MeTOIUUeCcKOe 00ecrieueHrne CaMOCTOsITEIbHON Pab0Thl 00yJaIoNUXCs

[To pucnunnuHe «OCHOBBI  MHUHEpPAJIOTMH»  MPEAyCMOTpEHa  ayJuTOpHas U
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAsA padoTa 00y4aromuxcsl.

IIpuMepHas CTpyKTypa U COJEpKaHUE pa3/iesIOB JUCHUATIIINHBI

Kon Tema
Conepxanue
TeMBI JICIIUTUIAHBI p
1 cemecmp
P1 Ocnoebl Kpucmannozpaguu.

T1.1 BBonHas. OCHOBBI MuHepanorus 1 MeTaulyprus 3apoguIuch
KpHCTaHHOFpa(I)I/H’I. 3aKoH MPAKTUYCCKU OJHOBPEMCHHO Ha 3ap€ pa3BUTHUA
MOCTOSHCTBA YTJIOB yenoseyecTsa. [Ipenmer u 3agaun

KpUCTaJIorpaduu, KpUCTAIUIOXUMHUH U
MUHEpAJIOTuU. 3HaU€HHUE STUX HAYK JJIsi
MCCJIEJOBAHNS] MUHEPAJIOB, PYJ, TOPHBIX OPOJ,




Kon

TCMBI

Tema
TUCIUILINHEL

Coneprxanue

arJoMeparToB, IIJIAKOB U MeTa/uioB. Oomas
XapakTepUCTUKa KpuctauioB. Kparkas ucropus
pa3BUTHs O0IIEH U TEXHHUYIECKOU
KpUCTaJIOrpaduu 1 MUHEPAJIOTHH.

ArperaTHble COCTOSIHUS BemecTBa. Kpucrant u
KPUCTAITMYECKOE COCTOSTHIE MUHEPAJIOB U
MeTauioB. O0IIMe CBOMCTBAa KPUCTAIIIIOB:
OJTHOPOAHOCTH, TUCKPETHOCTh, aHU30TPOITHOCTb,
CUMMETPHYHOCTH, CIOCOOHOCTH K
camoorpaneHuio. PacpoctpaneHHOCTh
MUHEPAIbHBIX KPUCTAJUIOB B IIPUPOJIC, TEXHHUKE U
OBITY.

T1.2

CuMMeTpHs KPUCTAJIOB

DJIEMEHTB CHMMETPHUH: LIEHTP, INIOCKOCTH U OCH
(MTOBOPOTHBIC U HHBEPCHOHHBIC) CHMMETPHH.
B3anmoneiicTBre 3J1eMEHTOB CUMMETPUU. Bubl
CUMMETPHUH, CHHTOHHUH, KATETOPUH U UX
KJ1accuuKarms.

T1.3

[TpocTeie hopMBI KPUCTAILIOB

Kpucrainn, ero rpanu, pedpa u BepiinHbl. CBs3b
BHeEIIHEH (OpPMbI U BHYTPEHHETO CTPOEHUS
KpucTtajioB. @opma KpUCTaUIOB. 3aKOH
IIOCTOSIHCTBA JIBYTPaHHBIX yrioB. IIpocTeie u
KOMOWHAIMOHHBIE POPMEBI rpaHeii, pedep u
BeplIMH. BHemHue popmbl 1 aHaTOMMUS
KkpuctayoB. CkenerHble GOpMbI KPUCTAILIOB.
Kpucrannnueckne ABOMHUKH.

T1.4

Kpucrannorpapudeckue
CHUMBOJIBI

[TpaBuna BeIOOpa KpucTauiorpaguueckux ocen u
€IMHUYHON I'paHu. 3aKOH PallMOHAILHOCTH

OTHOIIEHU nTapaMeTpoB (3akoH ['aron). UHaekch
U CUMBOJIBI TpaHeil, pedep, BEpIIMH U X MPOCTHIX

bopm.

P2

OcHoevl Kpucmainioxumuu

T2.1

IInoTHelMe aTOMHEIE
YIaKOBKHU U THITBI
KPUCTAJUTMYECKUX PELIETOK.
[Tonmumopdusm u
nzomophusm. Tursl
XUMHYECKOU CBSI3H B
KpHCTaIax

ATOMHBIE U MOHHBIE paanychl. [InoTHelmme
YIIAKOBKH aTOMOB B KPUCTAJNIOXUMUYECKUX
cTpykrypax. [IpoctpancTBeHHas
KPHUCTAJUITMYECKAs PelIeTKa U €€ dJIEMEHTHI: Y3JIbI,
PAAbI, INIOCKUE CETKU U AIIEMEHTAPHbIE STYEHKH.
PerukynspHas IOTHOCTH MIJIOCKUX CETOK H
IpaHel KpUCTaJlIa. YTIOBBIE U TUHEHHBIE
rapameTpbl KpUCTAJUIMYECKUX pemeToK. THurmsl
KPUCTAJIIMYECKUX peleTok bpago.
TpaHCIALMOHHAS] CUMMETPHS KPUCTAIUTNYECKHUX
cTpyKTyp. IIpocTpaHcTBEHHBIE rPYNIIBI
cummerpun E.C. @enoposa. [Tomumopduzm.
[Momurunuzm. M3omopdusm. M3oaumopdusm.
Tunbl XUMHUYECKHUX CBS3EM B KpUCTAJIAX.
Koopaunanuonnslie uncna. Kpucramiaeckue
pacTBOPBI 3aMELICHNS], BHEIPCHMSI U BBIYMTAHUS.




Kon

Tema
Coneprxanue
TeMbI TTUCITUTUTAHBI P

MopdoTtponusi. ATOMHBIE pa3pyIICHHs CTPYKTYPhI
kpuctaioB. Knaccudukanus nedexron
cTpyKTyphbl. Toueunsle nedexTsl. Jucaokanuu
KpaeBbl€ U BUHTOBBIE. [[MOTHOCTH AMCIOKALWA,
MeTobl X Habmoaenus. CTpyKTyphbl pacnaja
M30MOP(HBIX KPUCTAIIIMYECKUX PACTBOPOB.

P.3. Ocnoevl munepanozuu

T.3.1 BBogunas gexuus. [TonsiTue o MmuHepane u MuHepasioruu. Posip

MuHepanorus MUHEpala Ha cay0e HUBUIN3alud. MuHepabl 1

MUHEpaIbHOE ChIPhE B YEPHON METAJLUTYPrHUH.
OO1asi, reHeTHYecKasi, peruoHalbHas,
KOCMHYECKasi, TEXHUUYECKAsi U TEXHOJIOTHYECKast
MUHEpAJIOTHUA.

T.3.2. Kpucramnoxumuueckast Kpucrannoxummudeckast kiaccupukamms

KJIaccu(puKaus MUHEPAJIOB

MUHEpAJOB, €€ MPUHLHUIIBI. XapaKTEePUCTHKA
MUHEpaIbHBIX TUIIOB, IIOATUIIOB; KJIACCOB,
ITOAKJIACCOB; TPYIIL, IOArPYIII; BUJIOB,
Pa3HOBUAHOCTEHN; UHIUBUJOB U CYOUHUBUIOB.

IlonsTHE O pyAax U rOpHBIX MOPOJIAX.

[TpombinieHHast kiiaccuuKalys MUHEPaJIOB.
Knaccugukaiius MUHEpaIbHOTO ChIPbs B YEPHOMH
METAJIITyprUH:

-)KEJIe30PYIHOE: CHIPOe (MapTEHOBCKHE,
JIOMEHHBIE, arJIOMEPAIOHHBIE PYIBI),

oOoraiieHHOe (MPOMIPOAYKT, KOHIIEHTPAT),

CHUHTE3WPOBAHHOE (arJIoMepaT, OKATHIIIIH,
(beppocIiass),

-nerupytoiee: (pyabl Mapratiia, Xxpoma, ko0anbra,
BoJIb(pama U 1p.),

-¢urocyrorue: (KaabIUT (M3BECTHSIK), U3BECTD,
JIOJIOMHT, KBapl, QJIIOOPUT U Ap.),

-OrHEYNOpHBIE: (MarHe3uT (MepuKias), JOJIOMHUT,
HIMUHENb, XPOMUT, OOKCUT (KOPYHI), KAOTHHUT
(MynuT), KBapl (TPUAUMUT, KPUCTOOATUT) U JIp.),

-1TaK000pa3yrolue MUHEPabl (OJTMBUHBI
(popcreput, hasauT, KATBIUOOIUBUH ), METHIUTHI
(reneHnuT, OKepMaHUT), MUPOKCEHBI (UOTIC],
refeHoepruT) u 1ip.),

-MUHCPAJIbI - HOCUTCJIU BPCAHBIX
TEXHOJIOTHYECKUX MpuMeceit: cepsl, pocdopa,
IIUHKA U Ap. (CyIb(QHUIBI: MTUPUT, APCEHOUPHT,




Kon

Tema
TeMbL TTUCIIATLTHHBI Coneprxanue
MAPPOTHH, chalepuT u 1p.; pocdaTsl: amaTur,
CHUJIMKOKAPHATHUT U Jp.)
[Tapareneruueckas accolais MUHEPAJIOB.
T3.3. Onruueckue U Mexaunueckue | OnTudecKkue cBOMCTBA:

CBOMCTBAa MUHEPAJIOB

Ilokazamenu npenomnenus B ONTHYECKH
M30TPONHBIX (KPUCTAILIBI BBICIIEH KaTErOPUH) U
AHU3O0TPOITHBIX (KPUCTAILIBI CPETHEH (OHOOCHBIC)
Y HU3BIIEH (IBYXOCHBIC) KaTErOpuil) MUHEpasiax.
JBynpenomienue. [Ineoxponsm MuHepasoB.
Onrtruyeckre METOAbI ONPEACTICHHS
[JIAKOOOPa3yIoIIUX MUHEPAIOB B MIPOXOIAIIEM
cBeTe - neTporpadusi.

L]gem B KpUCTAJUINYECKOM arperare 1 nopoIke
(uBet yeptsl). [IpuunHBI OKpacKu MUHEPATIOB.
JlromuHecueHuys MUHepanoB. BusyaibHble
METO/bI OIIPE/IeNICHHs] MUHEPAJIOB.

Bneck - ompaosicamenvras cnocobnocmo
MHUHEpaJIOB. 3aBUCUMOCTb OJIeCKa OT
KPUCTAITIOXUMUYECKUX (METaUINYECKUH,
MOJIyMETAJUIMYECKUH, alIMa3HbIN, CTEKIISTHHBIN) U
KPUCTAITIOMOP(OIOrHUECKUX (3€pKaJIbHBIH,
MAaTOBBIN, )KUPHBIH, IETKOBUCTBINA U JIp.)
ocobeHHocTell. OnTHYeCKHe METOAbI OIPEEIICHUS
METAJIJIOB U PYJHBIX MUHEPAJIOB B OTPAXKEHHOM
1BeTe - MUHEeparpagus.

MexaHHU4YecKre CBOMCTBA MHHCPAJIOB:

Cnatinocms, 0moenbHOCMb U U310M B KPUCTAIIIAX
MHUHEpaIOB. 3aBUCUMOCTb CITAMHOCTH OT
KPUCTATIOXUMHUYECKHX OCOOCHHOCTEMH
MuHepanoB. CallHOCTh - MPUMEP aHU30TPOTTHHI
MUHEpaTbHBIX KprcTauioB. Kinaccuduxarms
CMaHOCTH TI0 (JOpMeE U CTENEHU COBEPIIICHCTRA.
Mertob! onpeneseHusl.

Teepoocmov munepanos. MeToabl onpeaeneHus
TBEPAOCTH: METOBI IIaparnaHus (3TajJoHHas
necaTrdanbHas IKana TBepAocTH Mooca) u
BJIaBJIMBAHMS AJIMa3HOM nmupaMmuabl Bukepca
(muxpotBepromepsl [IMT). Perukynsapnas u
BEKTOpHAJIbHAs aHU30TPONHS TBEPAOCTH.
XpyHKoCTb, YIPYTroCcTh, THOKOCTB M 3IaCTUYHOCTh
MHUHEpAJOB.

[Ipoune cBolicTBa MUHEPAJIOB:

IInomnocme. JInddepennuanys MUHEPATIOB TI0
IJIOTHOCTHU B MIPOLIECCE KPUCTATUTAZAIIHH.
JIukBarus. PacciioeHre MUHEpalbHBIX PacIjiaBOB




Kon

TCMBI

Tema
TUCIUILINHEL

Coneprxanue

B Ipupojie (MarMa) ¥ B METJLTypruu (IIiak /
metasui). [ paBUTallMOHHBIE TPOIIECCHI
o0oraieHusi MUHEPaJIOB.

Dnekmpomaznummusle C80UCMBA MUHEPATIOB.
MaruuTtHbie cBOMCTBa. MeTO1bl MATHUTHOTO
o0orameHus KeIe3HbIX PY/I.
Tepmonnexkrpuueckue cBoiictBa. TepmoIJIC.
Tepmomnapsl. [Ibe30351€KTpUYECKUE CBOMCTBA
(crabmnuzanus paguoBOJIH, THIPOAKYCTHKA,
KBaplEBbIe Yachl U JIp.).

OrneyrnopHoCTh (TeMIiepaTypa IaBiIeHus),
rUAPOUILHOCTD, THAPO(POOHOCTD,
pPacTBOPUMOCTH B BOJIC U KHUCJIOTaX, BKYC, 3amax u

mp.

T3.4

CTpyKTYpBI ¥ TEKCTYPBI
MUHEpaJIbHBIX arperaTos B
PyZAax ¥ FOpHBIX IOPOJAX

W neanbHble U peanbHble KPUCTAILIBL.
Kpucramiomopgoaorudeckas CTpykTypa.
[TonsTust 06 orpanke, rabutyce u o0JIMKe
KPUCTATUIECKAX MUHEPAIBbHBIX HHIUBU/IOB.
Knaccugukarus kpuctauioB 1o o0JIuKy
(M30METpHUYHBIE, YATUHEHHBIE U YIUIOIIEHHBIE).
OTtHocuTeNbHbIE U a0COIOTHBIE Pa3Mepbl
MUHEpaJIbHBIX HHIUBHUIOB. | panynomMeTpuueckas
KJIaccu(uKalus MUHEPAIbHBIX CTPYKTYD.
YnopsnoueHHoe (mapauieabHoe, ABOMHUKOBOE,
palualbHO JYYUCTOE U JIp.) U Oecriopsj0uHoe
CpacTaHWe MHUHEPAIbHBIX WHIUBH/IOB.
DOHA0TaKCHATIBbHOE, STUTAKCUATBHOE U
MOWKHUITUTOBOE IPOPACTAHNE MHHEPAITbHBIX
WH/INBUJIOB.

TexkcTypsl MUHEpalIbHBIX arperaroB. OcoObie
(bopMBI MUHEPATIbHBIX TEKCTYP: APY3Bl,
cheponThl, KOHKPEINH, CEKPEIUH U T. TI.
OcHoBHBIE MOP(OITOrHYECKHE TUIIBI TEKCTYP:
MaccHBHas (OHOPOJIHAS ), BKpAIJIEHO-IIITHUCTAs,
cioucTas (rmosocyaras), neopmManoHHas
(TpelieHHas, IpOoXKUIKOBas, Opekunuenas).

T.3.5

Kpucrannoobpa3zyrormias
cpena B IIpoliecce
MUHEPATI000pa30BaHusl.
Kunernueckue TUIbI
KpHUCTaTU3AIMN

[Tporecchl KpUCTALIIOOOpA30BaHHS B
ra3o00pa3HbIX (Ta3, nap), KUJIKUX (pacIuias,
pacTBOp) U TBEPABbIX (KpUCTAIUIMYECKAS,
amop(Has) cpenax. [lonsatue o crabuabHOM,
PaBHOBECHOM, METACTAOMIFHOM U JTAOMIHHOM
COCTOSIHUU KPUCTAJIJIOB M KPUCTAIIO00pa3yroien
cpenpl. KnHeTn4eckne mpOMBIIIICHHBIEC THITHI
KPHUCTaLTU3AIIH

T.3.6

3apokaeHNE KPUCTAIIOB B
re0JIOTHYECKUX U
METaJULyPrHUECKUX

[Tporeccel 3apoxIeHus, pOCTa U pa3pyLIeHUs
KPUCTAJJIOB B Ta3000pa3HbIX (Ta3, map), KUIAKAX
(pacmnas, pacTBOp) M TBEPABIX (KPUCTAIUIMYECKHUX,




Kon

Tema
Coneprxanue
TeMbI TTUCITUTUTAHBI P
nporeccax aMop(HBIX) cpenax.

['oMoreHHbIC U rETEPOreHHBIE MPOIECCHI
3apokaeHMs KpuctamioB. Kpucramioxumuyeckue
THUIIBI 3aPOJIBIIIEBBIX IEHTPOB KPUCTAIA3AIIUN
[P FETEPOreHHOM 3apoXkieHuU. DaKkTopHI,
BIIMSIONINE HA CAMOIIPOU3BOJILHOE 3aPOXKICHUE
KPUCTAJIJIOB U crielupuieckre 0COOEHHOCTH
LEHTPOB KPUCTAILIA3AIUU IPU T€TEPOTEHHOM
3apOKICHUH KPUCTAILIIOB.

T.3.7 OCHOBHBIE TEOPUU POCTA OCHOBHBIE TEOPUH POCTA KPUCTAILIOB:
KpUCTAJUIOB B MpoIecce TepMoauHaMHuIecKast, U Py3nOHHAS,
re0JIOTUYECKOro U abcopOIMOHHAsI, MOJIEKYIISIPHO-KUHETHYECKas,
TEXHUYECKOTO muciokanroHHas. OCOOCHHOCTH WX pean3aliy B
MUHEPATI000pa30BaAHUS MPUPOIHBIX U TEXHUYECKHUX ycIoBHsIX. CIOCOOBI

YIPaBJICHUS KHHETHUKON KPUCTAIU3AIIUU U
KaueCTBOM 00pa3yIOIINXCs METAIIJIOB U
MUHEPAJIOB.

P4 T'eonozuueckue npoueccoi

T.4.1 OCHOBHBIE T€0JIOTUYECKUE ['eosiornueckoe cTpoeHrne 3€MHOTO 1Iapa.

npoiiecchl 00pa3oBaHUs
MECTOPOKICHUHN TI0JIE3HBIX
HCKOIIaeMbIX

OHOo02eHHble npoYyeccbl MUHEPALI000PA3068aAHU.

- MarMaTu4eckue (MHTpy3uBHBIC U 3 y3UBHBIE),
KpaTKas XapaKTepUCTHKa MarMaTHUECKUX MOPOJ U
MECTOPOKJICHUN TIOJIE3HBIX NCKOITAEMBIX, B TOM
quCIIe KeNe30pyIHBIX B BYJIKAHUYECKHX TpyOKax
B3phIBa B Bocrounoii Cubupy;

- ICrMAaTUTOBLIC, KpaTKaA XapaKTCPUCTHUKA
IIOJIC3HBIX UCKOIIAEMBbIX,

- KOHTAaKTOBO-METAaCOMAaTUYECKHE (CKapHOBBIE)
KeJIe30pyAHbIe MeCTOpOoKaeHUs AnTae-CassHCKOM
rOpHOI 001acTH;

- TUAPOTEPMATBHBIE MECTOPOKICHHUS IBETHBIX U
JETUPYIOMUX PYI.

OK302ennvie npoyeccaul.

- (huznyeckoe, XUMHUECKOE U OMOJIOTHYECKOe
BbIBETpUBaHUE (PKEJTI€3HbIE UISIMBI OYPHIX
JKENE3HSAKOB M MapPTUTOBBIX PYJl B 30HE OKHCIICHHUS
CYIb(QHUIHBIX MECTOPOXKICHUI);

- 0CaJIOYHBIE: PACCHITTHBIE (THTAHOMArHETUTOBBIC
POCCBHITT Ha MOPCKOM IIeJb(e, KBapIeBbIe ECKU
U JIp.), XeMOT'€HHbIE (MOPCKHE
JKele30-MapraHIeBble KOHKPEIMH, H3BECTHSAKH,
OTHEYIIOPHBIE TJIMHBI U JIP.), ONOXUMHUYECKHE




Kon

TCMBI

Tema
TUCIUILINHEL

Coneprxanue

(OonmoTHBIE KeJe3HbIE PY/Ibl, TOP(SIHUKH U JIp.).
Memamopgpoeenuvie npoyeccol:

PernonanbHbBIN, KOHTAKTOBRIA M JTUHAMUYCCKHN
Mertamopdusm. Ctaguu metamopdusma.
MeTamopdoreHHbIe MECTOPOKICHUS JKEIE3UCTBIX
KBapLUTOB, KAMEHHBIX YTJICH, KBapLIUTa,
OTHEYIOPHBIX aHJATY3UTOBBIX U KHAHUTOBBIX
CJIAHIIEB U Jp.

T.4.2

Texauveckue mpoueccs
MHUHEpaJIo00pa30BaHUs MIPU
arjoMepanuy B
MIPOU3BOJICTBE YYI'yHa U
CTaJIH ¥ B OTHEYIIOPHOMH

dbyTepoBke

HpoGnenue u odorameHue Mmojae3HbIX
uckonaembix. [ToHSTHE O KOHIICHTpATE U OTXO/1aX
(xBocTax) oOoramieHus.

Arnomepanys 1 OKOMKOBaHHE. MUHepanorus
JKEJIE30PYAHBIX arJIOMEPaTOB M OKaThIILIECH.

MuHepanooOpa3oBaHHE B JIOMEHHBIX IPOIIECCAX.
MuHepanorust JOMEHHBIX IIIJIAKOB, TAPHUCAXKA HA
(byTepoBKe M MUHEPAIBHBIX OTIOXKCHUH
(uUMHKUTA) B TPYOOIIPOBOAX.

Munepanoobpa3oBaHue IPH CTaJICTIIIaBUIBHBIX
npoueccax. AccuMUIALUsA u3BecTu. MuHepanorus
CTaJICIUIaBUIbHBIX IILIAKOB.

Munepanoobpa3zoBaHUEe B OTHEYTIOPHBIX U3JIENIUAX
B MeTaJITypruv. MuHepanorusi KBapIUTOBBIX
(IMHACOBBIX ), IIAMOTHBIX, IEPUKIIA30BbIX,
HIMUHENb-(POPCTEPUTOBBIX, CMOJIO-A0JIOMUTOBBIX,
MYJUIMTOBBIX U IPOYUX OTHEYIIOPOB.

Musnepanoobpa3zoBaHue B IPOU3BOJICTBE U
UCTIONIB30BaHUH (h1r0coB. MuHepanorus
MUHEPATBHBIX (IIFOCOB.

MI/IHepaJ'IOFI/IH MCTAJUTYPTAYCCKUX NIJIAMOB U
IbLIN.

DKosoruyeckasi MUHEpaJIOTus B pelIeHUN
po0JIeM KOMITJIEKCHON MaJjio- UiIu 0€30TXO0IHOM
nepepaboTKU MUHEPATILHOTO ChIPbSL.

T.4.3

OCHOBHBIE METOEI
KPUCTAIIIO-MUHEPATIOTHIECK
UX U IeTporpaduIecKux
HCCIICIOBaHUM

Kpucrannomopdonornueckuii u
TOHUOMETPUYECKHUI aHAIIH3.

I'panynomerpuyeckuii anamus.

XuMuueckui (MOTHBIHN, JIOKATbHBIH,
CIEKTPaIbHbIN, PEHTT€HOCIEKTPAIbHBIM,
HHEProIUCIEPCUOHHBIN) aHAIH3.

HuddepeHnmanbHO-TEpMUISCKUN aHATTU3.

PeurrenoBckuii ananus. KoanyecTBEHHBIN 1




Kon

TCMBI

Tema

JACLUTIIAHEL Copneprxanue

KaueCTBCHHBIN (pa30BbIC aHAIHU3HI.
KonmnuecTBeHHBIN 1 KAUSCTBEHHBIN XMMHUYECKHEC
PEHTTeHOCTIEKTPaIbHbIC aHANM3bI. JIOKaIbHBII
PEHTT€HOCTIEKTPAJIbHBIA aHAJIN3.

[Terporpaduyeckuii anamu3 rOpHBIX MOPOJI,
METaJUTyprHUeCKHUX IIJIaKOB U OTHEYIOPOB.
MuKpOCKONUYECKOE UCCIIeIOBaHIE MUHEPAJIOB B
MIPOXOISIIEM CBETE.

Muneparpaduyeckuii aHau3 py, araioMepaTos,
METAJIJIOB U CIUIABOB. MUKPOCKONIMYECKOE
UCCJIEJOBAaHNE MUHEPAJIOB B OTPAKEHHOM CBETE.

DIIEKTPOHHBIE MUKPOCKOITUYECKUE UCCIEAOBAHUS
(METOI0M PEIUINK, CKAHUPOBAHUS U
MIPOCBEYMBAHUS).

doTtorpaduveckre METOIbl HayYHbBIX
MCCJIEI0BAHMM (MaKpO- U
MukpodororpadupoBanue).

Kommerorepnas rpaduueckast 1 craTHCTHYECKAs
00paboTKa JaHHBIX MUHEPAJIOTUYECKUX U
KPUCTATNIIOXUMHUYCCKUX HCCHGI[OB&HPIIZ.

Hpumepna}l memamuka camocmoameibHou paﬁombt

CaMocTrosTenbHas pa60Ta 3aKJIF0YacCTCs B U3YYCHUU pCKOMeHHyeMOﬁ JIATCPATYPHI 110
TEMATUKEC MMPAKTUICCKUX 3aHSATUU U B BEIIIOJTHCHUN JOMAaIIHHUX pa60T 10 JUCIHHMITIIMHE.

IIpumepnoiii nepeuens mem oomautHux pabom:

1. [Tepeuens Tem pomariHeit paboThl Nel: «OCHOBBI KprCTAIIIOTpapym»:

HcTopus pa3BUTHS MUHEPAIIOTUH U METAJITYPTUN

[Ipenmer u 3amaum KpucTauiorpaduu, KpUCTAUIOXMMUUM M MUHEPAIOTHU.
3HaueHHE S3THUX HAyK JUII MCCIENOBAaHUS MHHEPAJIOB, pPyJd, TOPHBIX IOPOI,
arJioMepaToB, INIAKOB U METAJIJIOB.

KpaTtkass ucropus pazButust oOmed M TeXHWYeckol Kpucramiorpadpuu u
MUHEPAJIOTUH.

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

OO61re cBOMCTBA KPUCTAIIIOB: OJTHOPOJAHOCTh, AUCKPETHOCTD, aHU30TPOITHOCTb,
CHUMMETPUYHOCTh, CIIOCOOHOCTh K CaMOOTpaHEHHI0. PacmpocTpaHeHHOCTh
MHUHEpaJIbHBIX KPUCTAJUIOB B MIPUPOJIE, TEXHUKE U OBITY.

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

[IpocTpaHcTBeHHas] KpUCTAJIMYECKAsl PelIeTKa U €€ DJIEMEHTBI: Y3JIbl, PSAbL,
IJIOCKUEC CCTKU U 3JICMCHTAPHBIC STUEHKU.

Tunsl KpuUCTAUIMYECKUX pemeTok bpass. TpaHCHsIIMOHHAs CHUMMETPHS
KPUCTAIIMYECKUX CTPYKTYP.




o Tlomumopdusm. [omutunmsm. M3zomopdusm. M3onumopdusm.

e Tumel XMMHYECKMX CBs3ed B KpucTamiax. KoOOpAMHALlMOHHBIE 4YHCIA.
Kpucrannuueckue pacTBOphl  3aMEIEHHUs, BHEAPEHHUS U BBIYUTAHMUS.
MopdoTtponus.

e ATOMHBIE pa3pylieHUs CTPYKTypbl KpuctayuioB. Kmaccupukauus nedexTos
CTpyKTyphl. Toueuynsie nedexTsl. J(ucaokanuu KpaeBble U BUHTOBBIE.

e IlmoTHOCTH jAWclOKammii, MeToNIbl uXx HaOmoaeHus. CTPYKTyphl pacnana
M30MOP(HBIX KPUCTAUTHYECKUX PACTBOPOB.

3. Ilepeuens Tem gomarirHeit padboThl Ne3: «OCHOBBI MUHEPAJIOTHUI

e [lousTue 0 MuHEpane U MUHEpaIoruu. Pois MuHepana Ha Ciryx0e IUBUIN3aIUU

e  MuHepasibl ¥ MUHEPAIBHOE ChIPbE B YEPHOU METAIIYprUu

e (OOmas, TreHeTUYeCKas, pEruoHalbHAasl, KOCMHUYECKas, TEXHHYECKass |
TEXHOJIOTHYECKasi MUHEPAJIOTUsl.

e MuHepallbHOE ChIPbE ISl YEPHOI METaJUTyprUu: )KeJIe30pyAHOE: ChIpOe
(MapTeHOBCKUE, IOMEHHBIE, arJIOMEPALIMOHHBIC PYIBI).

e CuHTe3upoBaHHOE (arjioMepaT, OKaThIIIHU, (eppPOCIIaBbl) MUHEPATILHOE ChIPhEe
JUTSL YEPHON METaJUTypruu.

e Pynwl Mmapranna, xpoma, ko0asnabTa, BoJdbppaMa U Ap. pybl, Kak JETHPYIOLIee
MUHEPAIBHOE ChIPhE JJIs1 YEPHOU METaJUTYPIUH.

e MuHepalibHO-ChIpbeBast 0a3a 1o (UIIOCYIOUIMM U OTHEYIOPHBIM MUHEpaJaMm,
MPUMEHSIEMbIM B UePHOU METAITypTruu: (KaJbUT (U3BECTHSK), U3BECTb,
JIOJIOMUT, KBapIl, (DIFOOPHT U JIp.; MAarHE3UT (MIEPUKIIA3), TOIOMUT, IIITHHENb,
XPOMHUT, OOKCUT (KOPYH/ ), KAOTUHUT (MYJUTUT), KBapIl (TPUIUMHUT, KPUCTOOATUT)
H 7p.)),

e (OcHOBHBIE CBEJIEHUS O (DU3UKO-XUMUYECKIX CBOMCTBAX MIIAKOOOPa3yIOIIUX
MUHEpanoB (oMBUHBEI (PopcTepuT, PasinuT, KaIbIIMOOTUBUH), MEITHIATHI
(reneHuT, OKEPMaHUT), MUPOKCEHBI (IUOIIC, TeICHOCPTUT) U JIp.).

o  DU3HKO-XMMHUYECKHE CBONCTBA MUHEPAJIOB - HOCUTEJIEH BPEIHBIX
TEXHOJIOTHYECKHUX IpuMeceit: cepsl, hocdopa, uHKa U JIp. (CyabGUIb: TUPUT,
apPCEHONUPUT, TUPPOTHH, cPayiepuT u Jp.; hocdaThl: anaTUT, CUTUKOKAPHATUT U
np.) X BnusiHuE Ha KaueCTBO METATyPru4eCKON MPOTYKIIHH.

4. Tlepeuens TeM oMarirHeil padboTel Ned: «['eonoruueckne npouecchh»

e  OCHOBHBIE PHJIOTEHHBIE MPOIIECCHl MUHEPATI000pa30BaHuUs
DK30TeHHbIE POLECCHl MUHEPaI000pa30BaHUs
TexHUYECKHE MPOLIECCH MUHEPaTI000pa30BaHus MPH arIoOMEpaInu
MuHepanoobpa3oBaHie B JOMEHHBIX IIpoIeccax
Munepanorus JOMEHHBIX IIJIAKOB, TapHHUCaXKa Ha PyTEpOBKE U MUHEPATIBHBIX
OTJIO’)KEHUH B TPyOOIPOBOIaX

Ilepeyens mpakTH4YecKuX padoT
1. Omnpenenenrne CHMMETPUH Ha MOZEIISX UACATbHBIX KPHUCTAIIJIOB.
2. OmnpeneneHne BHEIIHMX TPAaHHBIX, PeOEpHBIX M BEPIIMHHBIX (OpPM B KpUCTaIax.
YcTaHOBKa KPUCTAJIOB W OIpenesieHHe KpUCTALIorpaguyeckux CHUMBOJIOB I'PAaHHBIX, PEOEPHBIX U
BEPILIMHHBIX (HOpM.

3. MN3yueHue cucTEeMaTUYECKOW KOJUIEKIMM MUHEpaJIoB. MOpMbI  NPHPOIHBIX
BbIJIeJICHH I MUHEPAJIOB

4, JAunarnoctudeckue CBOICTBa MUHEPAJIOB.

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

0COOEHHOCTEH cpacTaHus, ONpeieseHue MUHEPAJIOB, CIOCOOOB UX MCIOJIb30BAaHUS B YEPHOUN
METaJUTypTH U HAPOJAHOM XO35UCTBE.



IIpuiaoxkenue 2

7 OIleHOYHbIE CPEACTBA JJIA IIPOBEAEHUS IPOMEKYTOUHOM aTTecTanun

a) HﬂaHpreMbIe pe3yJbTaThbl Oﬁy‘-lel-[l/lﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)KyTO'lHOﬁ aTrrecrammm:

CTpyKTypHBIH 3JIEMEHT
KOMIIETEHIH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpECTBA

K-4 -

NMPOU3BOJACTBEHHBII Npolece

Crnoco0eH BBINOJIHSATH 321a4H N0 OlleHKE ChIPbSl M MEeTAJLUIYPruuecKoil MPoayKUni, KOPPEKTUPOBATH H KOHTPOJIMPOBATH

3HaTh

OCHOBHBIE ONPE/ICIICHUS U IOHATHS ITPEIMETOB
KpHucTaorpadus, MUHEpalIorus U
netporpadusi; cnequpuKy ¥ NPUHIIMIIBI
HAy4YHOTI'O 3HaHUS, IVIaBHBIE dTaIlbl Pa3BUTHUS
HayK,

- QJIEMEHTHI U NTapaMeTphl IPOCTPAHCTBEHHOMN
pEILETKY;

- OCHOBHBIC CBOMCTBA KpUCTAINITNYCCKOI'O
BCIICCTBA, KJ'IaCCI/I(I)I/IKaI_II/IIO KpHUCTAJIJIOB U
MMPOCTBIC (I)OpMBI MHOT'OT'PaHHUKOB;

- OCHOBHBIC 3aKOHBbI KpI/ICTaJ'IJ'IOl“pa(bI/II/I;
- YCTAHOBKY U CUMBOJIMKY KPUCTAJJIOB,

- CTPYKTYpPY KPHCTAJLIOB;

el N >

7.
8.

9.

IIpuMepHBIii nepeYeHb BONPOCOB K 3a4€eTy
[TonsTe 0 KpHUCTaUIe U KPUCTAIUIMYECKUX BEILIECTBAX.
OcHOBHbIE CBOWCTBA KPUCTAJIJIOB.
CuMMeTpHs KpUCTaLIOB, BUIBI CHMMETPHH, CHHITOHUU, KATETOPHH.
[IpocTpaHcTBEHHAsT KpUCTANIMYECKAash pEHIETKAa, €€ BJIEMEHThl H
apaMeTpsbl.
[ToHsiTHE O MPOCTHIX M KOMOMHALIMOHHBIX (popMax, MPUHIMIBI UX
Ha3BaHHUA.

. YcranoBka kpuctamioB. [IpaBuia BeiOopa ocell U eIMHUYHON I'paHu.

WHpiekcbl 1 CUMBOJIBI TpaHel U MPOCTHIX (HopM.

3aKOH pallMOHAJILHOCTH OTHOLIEHUH NapaMeTpoB - 3aKOH ['aron
[IpaBusna ycTaHOBKM KyOMUECKUX U TETPArOHAIBHBIX KPUCTAIUIOB.
[IpaBuia yCTaHOBKM TPUTOHAIBHBIX U F€KCArOHAIBHBIX KPUCTAJLIIOB.

10.ITpaBuna yCTaHOBKH KPHUCTAIIOB HU3IIEH KATETOPUH.
11.3aK0H MOCTOSTHCTBA TPAHHBIX YTJIOB.
12.0OcHOBHBIE 3a/1a4¥ KPUCTAIOXUMUU. THIIBI TNIOTHEUIITUX MIAPOBBIX

YIaKOBOK.




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

- IMarHOCTUYCCKHUE IIPU3HAKH MHUHCPAJIOB;

- KJIacCH(UKALUI0 MUHEPAJIOB, OOLIYIO
XapaKTEPUCTHKY KIIaCCOB, OCHOBHBIC
HaIrpaBJICHUA ITPAKTHUYCCKOI'0 NUCII0JIb30BaAHUA
MHHEPAJIOB;

- OCHOBHBIC OHAOI'CHHBIC U DK30I'CHHbIC
IPOLIECCH MUHEPaI000pa30BaHusI.

13.0cHOBHBIE THUITBI KPHUCTALIMYECKUX PEHIETOK U THUIBl PEIIETOK
BPABD.

14.Tunpl KpUCTAIIINYECKUX CTPYKTYP HOHHBIX KPUCTAJIJIOB.

15.Tuns! KpUCTAIUTMYECKUX CTPYKTYP METANINYECKUX KPUCTAIUIOB.

16.Tunsl KPUCTATMYECKUX CTPYKTYp AaTOMHBIX M MOJIEKYJISPHBIX
KPHUCTAJJIOB.

17 Uzomopdusm, Tunsl u3omMopdu3ma M0 CTENEHH COBEPIICHCTBA U
XapakTepy 3aMelleHusl.

18.ITomumMoppu3M 1 TOTUTHITU3M.

19.ITonatue o MuHepane, pyae u 1nopone. [IpombinuieHHas
KJIacCU(pUKaLUs.

20.Kpucramnoxumuueckas KiaccupuKaius MUHEPAJIOB.

21.0nTtudeckue (IBET, IBET YEPTHI, OJIECK, MPO3PAYHOCTH) CBOMCTBA
MHHepaa.

22 Mexanndeckue  (TBEpIOCTh,  CIIAWHOCTh, H3JIOM)  CBOMCTBa
MHHEpPAJIOB.

23.Mopdomorus MuHepaiioB. [IoHSTHE O CTPYKTYpe B TEKCTYype.

24.IlonsiTue 00 orpaHke, rabutryce U OOJHMKE MHHEpAJIOB.
Krnaccudukanys MuHepasnoB 1o o0lIMKY U CTETIEHH uauoMopdusma.

25.Knaccudukanust CTpyKTyp MO OTHOCHTEIBHOMY M aOCOIIOTHOMY
pa3mMepy MUHEpPAITbHBIX HHIUBHU/IOB.

26.0co0bie  (GopMBI MHMHEPAJBHBIX arperaTtoB JApY3bl, COEPOIUTHI,
HaTe4HbIe (POPMBL.

27.IloppoOHast XapakTepUCTHKAa TemMaTuta M KopyHaa. CBeaeHHs O
MarHeTHTe.

28.ITonpoOHast xapakTepUCTHKa MarHeTuTa W XpomuTa. CBeleHHS O
IITTUHENN U BIOCTUTE.

29.XapakTepucTUKa KapOOHATHBIX MHHEpAJIOB: KaJIbLUT, JOJOMHMT,
MarHe3uT, CHIEPUT, MaJaxuT, a3ypuT. X poap B 4epHOHR
METaJUTYPTHH.




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

30.XapakTepucTuka CyiIb(QHUIOB: XaIbKOMUPUT, MUPPOTHH, TaJCHWUT,
chaneput, MonuOAeHUT, apceHonuputr. HXx porb B YepHOi
METaJUTYpTHH.

31.XapakrepucTika MHHEPAJIOB U3 Kiacca Cynb(haToB: OapuT, THIIC,
AHTHJIPHT.

32.XapaKTepucTHKa CHJIMKATHBIX MHUHEPAJOB M3 TPYIIbI TOJEBBIX
IITIATOB.

33.XapakTepucTuKka MHHEPAJIOB W3 TPYIIbl OJUBUHOB: ((hasut,
(bopcTepuT, MOHTUYEILITHUT).

34.XapaKkTepucTHKa CUIMKATHBIX MUHEPAJIOB M3 IPYIIbI MUPOKCEHOB:
(nromcun, aBruT, reIeHOEPIUT).

35.XapakTepucTiuka MHUHEpaIOB TIpynmnbl amM(puOoNoB: (aKTHHOIUT U
poroBasi oOOMaHKa).

36.00mue mpencrtaBieHus 00  SHIOTEHHBIX, OK30TEHHBIX H
MeTaMOp(OTEHHBIX MPOIECCaX MUHEPAT000pa30BaHusI.

37.Marmaruueckue mnpouecchl (3¢(pdy3uBHBIE U MHTPY3UBHBIE).
Knaccudukanus marMaTudeckux NOpoJi: KUCHble (TPaHUT), CpeaHHE
(cueHuT, TUOPHT), OCHOBHBIE (rabOpo, 0a3anbT), YIBTPOOCHOBHBIE
(nyHUT, KUMOEPIINT), 1IENI0OUHbIE (HEe()ETMHOBBII CUEHHUT).

38.IlermaTtuTOBBIE, KOHTAKTOBO-METAaCOMAaTHYECKHE (CKapHOBBIE) W
THIIPOTEpMAIIbHBIE  TPOIIECCHI. MecTopoXIeHusT ~ TOJEBBIX
HCKOIIAa€MBIX, CBA3aHHBIE C STUMH IIPOIIECCAMHU.

39.0K30TeHHBIE TIPOIIECCHI: BBIBETPHUBAHHE W 0OCAJAKO0Opa3oBaHUE
(pusnyeckoe, XUMUYECKOE U OHMOXUMHUYECKOE). MecCTOpOKICHH
MOJIE3HBIX HCKOTIAEMBIX.

40.MeramopdHuecKue NPOIECChl: KOHTAaKTOBBI M perMoHaJbHBIN
MeTamop(hu3M. MecTOpOKACHHUS TIOJIE3HBIX UCKOTTAEMBIX.

41.TexHUYECKHE TIPOIIECCH MHHEPAT000pa3oBaHUsl.

42 ITonstre o0 aryomepanuu. [Iporecchl JUCCOIMIIMA MHHEPAIOB U
METaCOMAaTUYECKOTO 3aMEICHHSI.




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

KOMIIETEHIINH
43.I1pomecchl KPUCTALTU3AUH [TPH arJIOMEpaLnu.
44 XapakTepucTUKa TIJIaBHBIX M XapaKTEpHbIX arJoMepaliMOHHBIX
MUHEPAJIOB.
45.1TapareHe3anc MUHEPAJIOB.
46.0cHOBHBIC CBEICHHSI O KPUCTAJUTH3AINH BEIIECTBA.
47 KuHeTndecKue TUIIbI KPUCTALTU3AIINH.
48.3apokIeHre KPUCTAIIIOB.
49.0cHOBHBIE TEOPHH POCTA KPUCTAILJIOB.
50.Kpucramiorpadgust 1 MUHEpPAJIOTUS METALTYPTUYECKUX IUIAKOB H
IJIAMOB.
VMeTs: KOPPEKTHO BBIPAKATh U apIyMEHTHPOBAHO I P, IpRITIEC peter
o Omnpenenenre CAMMETPUN Ha MOJEIAX HI€ATbHBIX KPUCTAIIIOB
000CHOBBIBATH TIOJIOKEHUS TIPEIMETHON 00JIaCTH
3HAHHS, THATHOCTHPOBATH SMEKTHBHOCTH OmnpeneneHre BHEIIHUX TPaHHBIX, PeOEPHBIX U BEPIIMHHBIX (GOpM B
METO/IOB HCCIIEI0BAHHS; IPUMEHSTH HOBBIC KpHUCTaJIax. ¥YcranoBka KpUCTAJIOB " OIIpeZieIICHNE
3HAHWUS B HAYYHO-IIPAKTUYECKOM AEATENLHOCTH. | KPHCTAIOrpa(uuecKux CUMBOJIOB IPAHHBIX, PEOEPHBIX U BEPIIMHHEIX
hopm
- ONIPEAEIATh 3JIEMEHThl CHMMETPUH U MPOCTHIE .
(bOpMBbI MHOFOrPAHHHKOB 1 X KOMGHALLHH, EI.,?,,ZEGHHG CHUCTEMATUYECKOW KOJUICKIIUH MUHEPAIIOB. wopws mpuponers souscacni
CHUMBOJIBL FpaHeI‘;I u KHaCCH(bHHHpOBaTL JluarHocTHYeCKHe CBOHCTBA MUHEPAI0B .
KPHCTAILITEL Nzyuenune, onucanue (U3MYECKUX CBOWCTB, CTPYKTYPHO-TEKCTYPHBIX
0COOEHHOCTEH cpacTaHMs, OIpeesieHHe MHUHepalioB, CIOCOOOB HX
- OIIMCBIBATH CTPYKTYPBI KPUCTAILIOB, UCIIOJIb30BAaHUs B YEPHOM METAJLIYPIrUU U HAPOJHOM XO35ICTBE
- onpenenaTh (pusndeckre CBOCTBa U
MOP(}OIOTHI0 MUHEPAJIOB.
Bnanets HaBBIKAMH U METOJIUKAMH OIIEHKH U Penmth 3agaun:

HHCTPYMCHTAMU ITPOBCACHUA I/ICCHG,HOBaHI/II‘/’I;
HaBbIKaMU JUArHOCTHKH KPHUCTAJIJIOB,

«["eooruyeckue IpouecChbD»




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

MHHCPAJIOB.

OCHOBHBIE 3HJIOTEHHBIE ITPOLIECCH MUHEPaT000pa30BaHuUs
DK30r'eHHbIE IIPOLIECCHl MUHEPAI000pa30BaHMs

TexHuueckue npouecchl MUHEPaIo000pa30BaHus MPH arjioMepalun
MuHepanoobpa3oBaHHe B JOMEHHBIX IpoIeccax

MI/IHepaJ'IOFI/ISI JOMCHHBIX IIJIAKOB, 'apHUCAXKa Ha (bYTCpOBKe n
MHHCPAJIBbHBIX OTJIOKEHUM B pr6onp0B0):[ax




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

IIpuMmepHasa CTPyKTypa M coAepKaHue IIyHKTAa:
[Ipouienypa olLeHUBaHUS 3HAHWM, YMEHUW, HABBIKOB MO AUCHUIUIMHE «OCHOBBI
MUHEpAJIOTUM» BKIIOYAET yUeT YCHEIIHOCTHU 10 BUJaM OLIEHOYHBIX CPE/CTB.

IIkajia onleHUBAHUSA TOMAILIHUX PadoT

OuenuBanue JIoMamHuX padboT no aucuuruinHe «OCHOBBI MUHEPAIOTUNY MPOBOIAUTCS MO
MPHUHIIAITY «3a4TCHO» / «HE 3a4TCHOY.

«3a4TeHO0» BBICTABJISIETCS B CIIydae, eCiiM JoMallHssl pabota oopMiIeHa B COOTBETCTBHE C
TpeOOBAaHUSMH METOAWYECKHX YKa3aHWid, T€Ma JIOCTaTOYHO IMpopadoTaHa, MaTepual XOpOIIO
CTPYKTYpUPOBaH, KOJHMYECTBO HCIOJIb3yeMOW IuTepaTypel He MeHee 5. B ciydae, ecnu
KaKoi-T00 U3 KpUTEpUEB HE BBIMTOJIHEH, JOMAIIHSS paboTa BO3BpamaeTcs Ha T0paboTKy.

[lpouenypa oueHMBAaHUS 3HAaHWH, YMEHHH, HABBIKOB M0 JAUCHHMIUIMHE «OCHOBBI
MUHEPAJIOTUM» BKIIIOUAET YUYET YCIEIIHOCTH 10 BUAaM OLIECHOUYHBIX cpeAcTB (11.6.).
[IpakTHyeckue 3aHsATHSI CYUTAIOTCS YCIEIIHO BBHITIOJTHEHHBIMU B CIIy4ae MPEIOCTaBICHUS B
KOHIIE 3aHSATHS OTYETA, BKIIOYAIOLIETO TEMY, COOTBETCTBYIOIINE PUCYHKH U TIOITHCH.
TeMmbl momMamiHUX pPabOT pacHpenessFoTCs Ha MEPBOM NPAKTHYECKOM 3aHSTHH, TOTOBBIC
paboOThI IPEIOCTABIIAIOTCS B COOTBETCTBYIOIINE CPOKH.
JIOTyCK K 3a4eTy ¢ OI[CHKOI BBICTaBIISETCS TIPH:
- 3aYTEHHOW KOHTPOJBHOH padoTe;
- IPE/IOCTABJICHHBIX OTYETAX MO MPAKTHYECKUM paboTam.

IIkana oueHUBaHUS NPAKTHYECKHUX padoT

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

ITpomexyTouHas aTTecTanys 1o JucuUIuInHe «OCHOBBI MUHEPAJIOTUN» BKIHOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS 00yUaIOLIMMUCS 3HAHU, U
NPaKTUYECKHE 3a]aHus, BBIBISIOIINE CTENIeHb C(HOPMUPOBAHHOCTH YMEHUH U BIaJICHUH,
IpoBOJUTCA B (hopMe 3aueTa.

Jls nony4yeHus 3a4eTa o IMCHUIUIMHE 00yJaronuiicst 00s3aH MOArOTOBUTCS 110 BOIIPOCAM.

IIpumepHBbIii NepedYeHb BONPOCOB K 3a4€Ty
[TonsiTve 0 KpUCTaIe U KPUCTAUINYECKUX BELIECTBAX.
OCHOBHBIE CBOWCTBA KPUCTAJLJIOB.
CuMMeTpHs KpUCTaJUIOB, BUABI CAMMETPUH, CHHIOHUHU, KATETOPUH.
[TpocTpaHcTBEHHAs KPUCTAJUIMYECKAs PEIIETKa, €€ 3JIEMEHTHI U ITapaMeTphl.
[TonsiTHE O MPOCTHIX U KOMOMHAIIMOHHBIX (hOpMax, MPUHIIUITEI UX HA3BAHUSL.
VYcranoBka kpucrauioB. [IpaBunma BeiOOpa oceil u enuHU4YHOW TIpaHu. MHAekcsl u
CHUMBOJIBI TpaHel U MPOCTHIX (HopM.
3aKOH palMOHAIIbHOCTH OTHOIIIEHUH MTapaMeTPOB - 3aKOH ['aron
[TpaBuia ycTaHOBKH KYOMUYECKHX M T€TPAaroHaJIbHBIX KPUCTAIUIOB.
[TpaBuiia ycTaHOBKH TPUTOHAJIBHBIX M N€KCarOHaJIbHBIX KPUCTAIIIOB.

10 ITpaBuiia ycTaHOBKH KPUCTAJIJIOB HU3IIEH KaTErOPHH.

11. 3aKOH MOCTOSTHCTBA TPAHHBIX YTJIOB.

12. OcHoBHBIE 33124 KPUCTAIUIOXUMUH. THIIBI MJIOTHEHIIINX MIAPOBBIX YIAKOBOK.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

26.
27.
28.
29.

30.

31.
32.
33.
34.

35.
36.

37.

38.

39.

40.

41.
42.

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

OcHOBHBIE TUIIBI KPUCTAUIMUECKUX PELIETOK U TUIIBI perieTok BPABDO.

Tunel KPUCTAIUIMYECKUX CTPYKTYP MOHHBIX KPUCTAJIIOB.

THIIBI KPUCTATUIMYECKUX CTPYKTYP METALUTUYECKUX KPUCTAILIOB.

TuMnb! KPUCTAIUIMYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJIAPHBIX KPUCTAJLIOB.
N3omopdusm, THIIB H30MOphHU3Ma 110 CTENICHH COBEPILCHCTBA U XapaKTepy 3aMeICHHS.
[Tonumopdu3m 1 NOAUTUIIU3M.

[TonsiTue o MuHepase, pyae u nopoje. IIpoMblnuieHHas KI1acCU(pUKAIIHSL.
Kpucrannoxumuueckas kiaccuukanys MUHEPAJIOB.

Orntuueckue (LBET, LBET YEPThl, OJIECK, MPO3PAYHOCTh) CBOMCTBA MUHEpAJa.
Mexanunueckue (TBEpJ0CTh, CHAIHOCTb, U3J10M) CBOMCTBA MUHEPAJIOB.

Mopdonorus murepanoB. [loHATHE O CTPYKTYpE U TEKCTYpE.

[Tonsitue 06 orpanke, raburyce u obauke mMuHepanoB. Knaccudukanus MUHEPAIOB 1O
00JIMKY ¥ CTeTeHU uanoMopdusma.

Knaccugukaius CTpyKTyp 110 OTHOCUTEIIBHOMY U a0COJIFOTHOMY pa3Mepy MUHEpabHbIX
WH/INBUJIOB.

Oco0ble popMbI MUHEPATIBbHBIX arperaToB Apy3bl, chepoauThl, HaTeYHbIE (POPMBI.
[TogpoOHas xapakTepucTHKa reMaTiTa U KopyHaa. CBeJIleHHs 0 MarHeTHUTE.

[TonpoOHas xapakTepucTUKa MarHeTuTa u xpomura. CBeJleHHs! O IIITUHEIN U BIOCTHUTE.
XapakTepucTuKa KapOOHATHBIX MHHEPAIOB: KaJbIUT, TOJOMHUT, MarHe3uT, CHICPUT,
MaJIaXxUT, a3ypuT. FIX poiib B 4epHOIl MeTaJUTypriuH.

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

XapakTepucTHKa MHHEPAJIOB U3 Kilacca Cyinb(aToB: OapUT, THUIIC, aHTUAPUT.
XapaKkTepuCTUKA CUIIMKATHBIX MUHEPAJIOB U3 TPYIIIbI TOJIEBBIX ILIATOB.
XapakTepuCcTUKa MUHEPAJIOB U3 TPYIIIBI OJMBHHOB: ((hasiiut, popcTepuT, MOHTHYEIUINT).
XapakTepuCTUKA CUIMKATHBIX MHUHEPAIOB W3 TPYIIbl MUPOKCEHOB: (AMOICUA, aBruT,
reIcHOepruT).

XapakTepuCcTUKAa MUHEPAJIOB I'PyMIbl aM(pUO0JIOB: (aKTUHOJUT U POroBast 0OOMaHKa).
OO0mme npeacTaBieHrs 00 YHIIOTEHHBIX, SK30T€HHBIX U METaMOP(OTeHHBIX MpoIeccax
MHUHEpaI0o00pa3oBaHuUs.

Marmaruueckue mpoueccsl  (3¢pdy3uBHble U HUHTpY3uBHbIE). Kiaccuduxanms
MarmMaTU4ecKuX MOpo/: KUcible (TpaHuT), CpeHue (CHEHHUT, IUOPUT), OCHOBHEIE (Tab0po,
0a3anbT), yIbTPOOCHOBHBIE (IYHUT, KUMOEPIINT), IET0YHbIE (HE(PETUHOBBIN CUEHUT).
[TermaTuTOBBIE, KOHTAKTOBO-METacOMAaTH4YeCKHE (CKApHOBbIE) U TUAPOTEPMalbHbIE
nporiecchl. MecTOpOKACHHUS TIOIEBBIX CKOMAEMBIX, CBS3aHHBIC C STUMH MIPOIECCAMH.
DK30reHHbIe POIIECCHI: BBIBETPUBAHUE U 0CaIKOOOpazoBaHue (pu3nueckoe, XMuMUIECKOe
U OnoxuMm4yecKoe). MecTopoKIeHHS MOJIE3HBIX NCKOTTAEMBIX.

Mertamopduueckne mpolecchl: KOHTAKTOBBIH W PETMOHANBHBIA ~ MeTaMop(u3M.
MecTopoKACHHUS TIOJIE3HBIX NCKOTTAEMBIX.

TexHu4eckue npoueccsl MUHEpaao00pa3oBaHusl.

[Tonsitne 06 armomeparnuu. IIpomeccsl TUCCOIUIIME MHUHEPAIOB H METaCOMAaTHYECKOTO
3aMeIIeHusl.

[Tporecch KpUCTATU3AIUH TTPH arJIOMEPAIINH.

XapaKkTepUCTUKA TIaBHBIX U XapaKTEPHBIX arjJoMepariiOHHBIX MUHEPAJIOB.

[Taparene3nuc MUHEpaoB.

OCHOBHBIE CBEJIEHUS O KPUCTAJUTM3AllMU BEIECTBA.

KuneTnueckue TUIIBI KPUCTAILTH3AIHH.

3apox/ieHue KpUCTAIUIOB.

OCHOBHBIE TEOPHU POCTA KPUCTAILIOB.

Kpucrannorpadus 1 MuUHEpanorus METaulypruiyeckux MiyIakoB U IMIJIAMOB.

[Tpunoxenue 3



MeTtoauyeckue peKOMeH/alMH 110 BBINOJHECHHUIO U 3allMTe NPaKTHYeCKUX pador
1. IlpuroroBuTsh J1a60paTOPHbIC NPUHALJICKHOCTH:

*CTEKIIO;

*hapdopoByro Herna3ypoBaHHYIO TUIACTHHKY;

*mkaiy TBepaocTd Mooca;

*kommac (MarHUTHYIO CTPEJIKY);

*COJISTHYIO KUCIIOTY.

2. Onpenenuts 6jeck MuHepada. [IpoBeputs cedst 0 STATTOHHON KOJIJICKIIHH.

3, OnpeneauTsh {BET MHHEPAJIA, UCIIONB3YS YTOUYHEHHS THITA «SI0JI0YHO-3EIICHBII,
«COJIOMEHHO-KEIITBINY, «KEATO-3€ICHBIN» 1 T.II.

4. IIpoBecTH 4epTy U PACTEPETh €€ AN M0JIydeHHs 00J1e€ TOHKOIO IOPOILKA.

5. OnpeneauTs CHIAHHOCTH MUHEPAJIA, JIJI 3TOTO:

e BrIICHUTB, COCTOUT JM 00pa3el] U3 OAHOTO 3€pHA, U3 MHOTHUX MEJKHX 3€peH MM UMEET
CKPBITOKPUCTAJUNINYECKOE CTpoeHHe. B mocnenHem cinydae crnaifHOCTh HaOI0AaTh
HEBO3MOXHO.

e Haxynonuts 00pasell K CBeTy M HATH MOBEPXHOCTH, 3epKaIbHO OTpakaromue cBeT. Ecin
OHHU UAYT MapauIeTbHBIMHU CTYIIEHBKAMHU — 3TO, BO3MOXKHO, CITAfHOCTH (2 MHOT/Ia — TPaHu
KPHCTAJLIOB).

e VYCTaHOBHTH, IO KAKUM HAIIPABIICHUSIM HUJIET CHIAHOCTD, a IO KAKUM - H3JIOM.

e  OnpenenuTs yroj MeXAY TNIOCKOCTSIMH CIIAHOCTH B TPaIycax.

6. OnpenenuTs TBEPAOCTH MUHEPAJIA.

OHpeI[CJ'IHTL TBECPAOCTb MUHECPAJIA CJICAYCT Ha CBEKEM HU3JIOME, HA I'PAHAX KpHUCTAJlJIa, HO HEC Ha
BLIBCTpHJ'IOfI IMMOBCPXHOCTHU U HC Ha U3JIOME arperaTosB.

7. He myTathb 4epTy u napanuny. Yepra ocraercs Ha paphopoBoii IacTUHKE, a apanuHa — Ha
crekie!

8. OnpeneuTh MArHUTHBIC CBOMCTBA TEMHOOKPAILIECHBIX MHHEPAJI0B, HCIIONIb3Ysl KOMIIAC
WA MarHUTHYIO CTPEJIKY.

9. IlpaBuJIbHO Ha3BaTh ONpe/eseMblii 00pa3en MOXHO JHILb [IOCIIE TOrO, KaK BBISBICHBI BCe
ero (pu3uYecKue CBOMCTBa 1 MOP(OJIOTHIO.



