MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJJEPAILINN

T ®enepalibHOE TOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHHIE
BBICIIIETO0 00pa3oBaHus
«MarHuToropckuii rocy1apCTBEHHbIA TEXHUYECKUM YHUBEpCUTET UM. [". 1.
Hocosa»

YTBEPX]JIAIO
L Iupexrop UI' AuT
(TP . U.A. IlbiTanes

15.03.2021 r.

PABOYAS IPOTPAMMA JUCLATIIMHBI (MOY.JIST)

OCHOBBI MUHEPA/IOI'UH

HarpaBneHnue noAroToBKH (CIEeNUaTbHOCTB)
22.03.02 MeTamtyprus

HampasiieHHOCTH (PO WIIE/CTIeIHATH3AIHS ) TPOTPAMMBI
MeTtannyprust Y4epHbIX METaIIOB

VYpoBeHb BhICIIEr0 00pa3oBaHus - OakanaBpuar

®opma 0OyueHus
3a04Has

Unctutyt/ pakynprer WHCTUTYT TOpHOrO Jiea U TpaHCIopTa

Kadenpa ['eomorum, mapkIeiaepcKoro aena u 000raeHus MoJIe3HbIX
HCKOTMIAaeMBIX
Kypce 3
Maruuroropck

2021 ron



PaGowas nporpamma cocrasnena ma ocrose ®I'OC BO no nanpasnenuio mogrorosku

22.03.02 METAJUIYPTHS
04.12.2015 1. Ne 1427) (yposenp Gaxanaspuara) (mpukas MuHoGpHayks Pocchu ot

IMporpamma npaktuku/HAP paccMoTpena u omobpena Ha 3acefaHuM Kadenpsl
[ e010rHH, MAapKLIEHAEPCKOro Jiea i 00oraleH s MoJe3HbIX chw

03.03.2021 mporokon Ne7 .
3as. kadenpoi ﬁ WU.A. T'puuus

INporpamma npaktuku/HUP onobpena MeToan4eckoit xomuccueit U AnT

15.03.2021 r. ITpotokon Ne 5 4_\
L IIpencenarens H.A. IlbiTanes

Cornacosano;
3as. kadenpoit MeTauTyprun i XUMHYeCKHX TeXHOIOrH

A.C. Xapuenko

PaGouas nporpamMma COCTaBJIeHa:
(// CHCTEHT kadenpbt I'M1uOITH, KaHz. reoJi.-MHHepal. HayK
/ M.C. Konkosa .

PeneHseHrT: .
nupexrop OO0 = MaruuToropckas MapKIIEHAEPCKO-Te0Ae3NyecKas KOMMaHUA
A.A. IllekyHoBa




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma rnepecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2022 - 2023
yueOHOM rofy Ha 3aceaHuu Kadeapsl ['eonoruu, MapKIeiiiepckoro ieia u 00orameHus

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

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2023 - 2024
yueOHOM rofy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokon ot 20 . Ne

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

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIeiaepcKoro jieia u 00orameHus

IIporokon ot 20 . Ne

3aB. kadeapoii H.A. T'puiiun

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

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

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena i peanuszauuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapsl ['eomoruu, MapKIeHaepcKoro aena u 00orameHus

IIporokomor 20 . Ne
3aB. xadenpoii 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

YUCIIC:

— KOHTaKTHas paboTa — 6,4 akaj. 4acos:
— aynuTopHas — 6 akaJi. 4acos;
— BHeaynutopHas — 0,4 akaJ1. 4acoB;

— caMocCTosTeNbHAs paboTa — 61,7 akan. yacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac

dDopMa arrecraluu - 3a4cT

AynutopHas = o
=
KOHTgKTHaH E ®DopMa TEKYIIETO
Ti =]
Paszen/ Tema &l ( o g3 Brn KOHTPOIIA Kon
2| (B akan. wacax & .
> A ) & ©|caMoCTOATEeNbHOW |  yCIEeBaeMOCTH U
JUCITUILIAHBL & [~ . |xommerenun
o & paboThI TIPOMEKYTOYHOMH
1a6. | mpakr. | € 8
Jlex. - |MPAKT- | = o aTTecTaLHu
3aH. | 3aH. |Q 9
1. OcHoBBI KpucTAILIOTpadhuU
Hammcanune
Peructparnus Ha o
o JoManiHeil paboTbl
caiTe N
. Nel mo 3agaHHON
https://www.lekto N
. Teme. Y CTHBIN
rium.tv/ Ha kypc
N ornpoc
nekuii «OCHOBBI
(cobecemoBanue).
1.1 Bpognas. OCHOBBI KpUCTAJUIOXUMHHU
Brimonnenune
KpHucTauiorpaduu. 3akoH 0,1 4 ». N3yuenune . TIK-4.1
o 3aJJaHu# 110 Kypcam
IIOCTOSTHCTBA yFJ'[OB OCHOBHOU U
. «OCcHOBBI
JIOTIOJHUTEIbHOM
o KpI/lCTaJ'[HOXI/IMI/II/I».
Hay4HOH
[IpencraBnenue
JUTEPATYPHI,
pe3yJIbTaTOB B BUJIE
KoHeriexTa mporpecca Ha Kypce
JICKIIUH. P Ep P
(caitr openedu.ru).
N3yuenue
i . Hanucanue
3 OCHOBHOM H 9
. | momamneii paboTs
JIONOIHUTENBHOM | "oy SaNIaHHOL
1.2 CuMMeTpHst KPUCTAIIIOB 0,1 4 HAy4YHOH - o TIK-4.1
HTEDATYDEL Teme. Y CTHBIM
DATYPEL. onpoc
Pabora ¢
(cobecenoBanue)
SHIUKIOMEIUAMH.
ITogroroBka k Hammcanue
NPaKTUYECKOMY | JOManHed paboThl
3aHSITHIO. Nel mo 3agaHHOK
Wzyuenue TeMe. Y CTHBII
OCHOBHOM U ompoc
13 IIpocteie OpMBI .
p Gop 0,5 4 | nomonHUTENbHOH | (cobecenoBaHue). [K-4.1
KPHCTAIJIOB N
HAYYHOM Brimonaenue u
JUTEPATYPBHI. 3aruTa
Pa6ora ¢ TIPaKTUIECKON
SHIUMKJIONECAUSIMU, paboThl
CJIOBapsIMHU. Nel




IToxgroroBka k

Hanucanue

Ne3 o 3agaHHOM
TEME.

IIPAaKTHYECKOMY o
JIoMarHei paboTel
3aHATHIO. o
Mavucrue Nel no 3apanHOM
yHeny TeMe.. Y CTHBIN
OCHOBHOI1 1
1.4  Kpucramiorpapuueckue JTOTIOJTHUTENILHOU onpoc
0,1 0,5 6 N (cobecemoBanme) IK-4.1
CHMBOJIBI HaY4HOH
HTeDaTYDEL Brimonuenue u
PaType, 3aImTa
KOHCIIGKTa .
. HPaKTHIECKON
nekuuit. Pabota ¢
paboTbI
SHIUKIIOTICTUSIMHU, No 2
CJIOBapSMH.
HUroro no pazaeny 0,3 1 18
2. OCHOBBI KPUCTAIIOXUMHUH
Wzyuenne
OCHOBHOI 1
N Hanucanue
JIOTIOJTHUTEJILHON o
N JioManiHeil paboTsl
Hay4IHOH .
Ne2 no 3apanHOM
2.1 OCHOBBI KPUCTAJUIOXHMHUH 0,1 6 JUTEPATYPBI, M IK-4.1
TeMe. Y CTHBII
KOHCIIEKTa oIbOC
nekiui. Pabora ¢ p
(cobecenoBanue)
SHIUKIIOTIE THSIMH,
CJIOBAPSAMH.
HWroro no pazneny 0,1 6
3. OCHOBBI MUHEPAJIOTUH
Hanwucanue
JoManiHeil paboTbl
Peructpamus ma | Ne3 mo 3amanHON
mwiardopme TeMe.
www. lektorium.tv Bsimonuenne
. Ha Kypc «Mucs! | 3amaHuii no Kypcy
3.1 BBoanas JICKITHSL. 01 U peaNbHOCTH «Muodst u K-4.1
Munepanorus. ' KaMHs». peanbHOCTH KaMHs». '
NsyueHnune [IpencraBnenue
yueOHOi u PE3yJIbTaTOB B BUIIE
Hay4IHOH nporpecca Ha Kypce.
suteparypsl.  |(www.lektorium.tv.).
VYcerHbIl onpoc
(cobecenoBanue)
Brimonnenue un
3aIIuTa
ITogroroBka k H o
MIPaKTAYECKON
MPaKTUYECKOMY
3aHATHIO padotL!
3.2 2 KpucramioxuMuieckas ) Ne 3. Ycrbiit onpoc
0,1 0,5 Uzyuenue TK-4.1
KJ1accU(HUKaLUsi MUHEPAJIOB N (cobecenoBaHue).
yueOHOM U
. Hammucanmne
HAY4HOM o
JoManrHeil paboTh
JIUTEPATYPBI. .
Ne3 o 3agaHHON
TeMe.
Brimonuenue u
3aImuTa
IToxnroroBka k 71a00paTOPHBIX
MIPaKTHYECKOMY paboT
3.3 Onruyeckue u 3QHATHIO. Ne 4,5, VcrHbri
MEXaHUYECKUe CBOMCTBa 0,1 0,1 6 Nzyuenne ompoc T1IK-4.1
MHHEPAJIOB yueOHOI U (cobecenoBanue).
Hay4YHOU Hanucanue
JUTEPATYPBHI. JIOMaIIHei paboThl




Bremonnenue n

3aImuTa
IlonroroBka 71ab0paTOPHBIX
MIPAKTUYECKOMY pabot
3.4 CIpyKTypel U TEKCTYpHI 3aHATHIO. Ne 4,5. Vernslii
MHUHEpalbHBIX ~ arperatoB B 0,1 0,1 4 Uzyuenue onpoc TK-4.1
pyZax ¥ FOPHBIX IOpOJax yueOHOil u (cobecenoBaHue).
Hay4HOI1 IMTepa- Hanmcanue
TYpBI JTIOMAIIHe# paboThI
Ne3 no 3apanHOM
TEMe.
Wzyuenne
OCHOBHOI 1
3.5  Kpucramioobpasyrorias JIOTIOJTHUTEJILHON Hanucanue
cpena B nporecce Hay4IHOH pedepata o
MHHEPanoo0pa3oBaHMUsI. 1 4 JUTEPATYPBI, 3aJJaHHOU TeMe. IK-4.1
Ku-nernueckue THITBI KOHCIIEKTa VYeTHbIi ompoc
KpHCTAIUTM3aLuT nekiuii. Pabora ¢ | (cobecemoBanue)
SHLUKIIONE UM,
CJIOBapsIMH.
Berinonnenue
Nzyuenne N
. JoManIHeil paboTbl
OCHOBHOI1 U J10- .
o Ne3 no 3amanHO#M
TIOJTHUTENEHOM N
o TeMe. Y CTHBII
3.6 3apoxaeHue KpUCTAIJIOB B HAaY4HOM JIH-
orpoc
TEOJIOTUIECKUX u 2,3 5 TEpaTyphl, TIK-4.1
(cobecemoBanue).
METAJUTyPTUYECKUX MpoIeccax KOHCIIEKTA JIeK-
N Hanwucanue
i, Pabora ¢ 9
JloManIHeil paboTbl
SHIMKJIONIEIUSMH, .
Ne3 no 3aganHO#M
CJIOBapsIMH
TEeMeE.
Nzyuenne
OCHOBHOI! U J10- Hamnucanue
3.7 OcHOBHBIC TEOPHH POCTa MOJTHUTENILHON | oMariHe# paboThl
KpHUCTAJUIOB B mporecce Hay4HOU - Ne3 mo 3amanHOM
r€0JIOTHYECKOTO u 4 TepaTypsl, TeMe€. 0 3aJJaHHOU [K-4.1
TEXHHUYECKOTO KOHCTIEKTa JIeK- Teme. Y CTHBIN
MHHEpaoo0pa3oBaHus . Pabora ¢ orpoc
SHIMKIONEAuAMH, [ (cobecenoBaHue)
CIIOBapsAMHU
HWroro no pazaeny 14 3 23
4. T'eonorn4eckue npoeccsl
Brinonnenune
4.1 OcHOBHBIE TEOJOTHYECKHE Nzyuenne JoMarrHei paboTsI
MIPOLIECCHI obOpazoBaHUs 01 yueOHOM U Ne4 1o 3amanHOM K-4.1
MECTOPOKACHUH MOJIE3HBIX ' Hay4YHOU TeMe. Y CTHBII '
HCKOTIaeMbIX JUTEPATYPBI. orpoc
(cobecenoBanue)
Hamnucanue
IToaroroBka k JoMarrHei paboTsI
4.2 TexHHYECKHE MPOLECCHI npaktrnyeckomy | Ne4 mo 3amaHHON
MHUHEpanoo0pa3oBaHus  HpHU 3aHATHIO. Teme. BrinonHenne
arJioMepanuuu B MPOU3BOJICTBE 57 NsyueHnue W 3aI1Ta T1IK-4.1
Yyyr'yHa H CTali H B y4eOHOi u 71a00paTOPHBIX
OTHe-yIopHO# (yTepoBke Hay4HOH JTTepa- pabot
TypBl Ne 6. Yernsiit onpoc
(cobecenoBanue)
Hamucanwue
4.3 OCHOBHEBIE METOJIBI Vsvuenne JioMarrHei paGoThI
KpPHCTaJIIO-MUHEPAIOTUYECKUX e Ne4 no 3apanHOI
0,1 9 | yueOHOIt 1 Hay4- N TIK-4.1
u nerporpapude-cKux 9 Teme. Y CTHBIHI
. HOW JIUTEepaTyphl
UCCIIeIOBAaHN I orpoc
(cobeceroBaHue)
Wroro no pazaeny 0,2 14,7
Uroro 3a cemectp 2 4 61,7 3a4éT
Hroro no nuciuminHe 2 4 |61,7 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 O0yUEHHUS:

[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. HFpOBBIC TCXHOJIOTHUH — OpraHu3anus 06pa3OBaTeHLHOFO mnmponecca, OCHOBaHHas Ha

PEKOHCTPYKLIMM MOJEIIEH TOBEACHUS B paMKaX IIPEUI0KCHHBIX CLICHAPHBIX YCIOBUU.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM UTPOBBIX TEXHOJIOTHHL:

VYuyebHasg urpa — (opmMa BOCCO3JaHHs NPEAMETHOIO U COLHMAIBHOIO COJEp KAHUSA
Oyaymeit mpoecCHOHANBHON JIESTENbHOCTH CIIEHUAINCTA, MOJEIUPOBAHUS TaKUX CHUCTEM
OTHOLICHHUH, KOTOPBIE XapaKTEPHBI JIJIs1 9TOU AEATENbHOCTH KaK LIEJIOTO.

JlenoBasi UTpa — MOJICIIMPOBAHKUE PA3IUYHBIX CUTYaIlUi, CBA3aHHBIX C BHIPAOOTKOHN U
IPUHATHEM COBMECTHBIX PELIEHUH, 00CYKAEHUEM BOIIPOCOB B PEKUME «MO3TOBOI0O IUITYPMay,
PEKOHCTPYKIMEH (PYHKIIMOHATBHOTO B3aUMO/ICHCTBUS B KOJIJICKTHBE H T.I1.

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

4. TexHOJIOTUU IPOEKTHOrO 00yUYeHHsI — OpraHu3anus o0pa3zoBaTeIbHOIO Ipolecca B
COOTBETCTBUH C QJITOPUTMOM IOATAIHOTO PEUICHUs MPOOIEMHOM 3aaudl WM BBITOJIHEHHS
yueOHoro 3agaHus. [IpoekT mpexmosaraeT COBMECTHYH — y4e€OHO-TIO3HABaTENIbHYIO
JeSITeIbHOCTD TPYIIIBI CTYIEHTOB, HAIIPABJICHHYIO HA BBIPAOOTKY KOHIICTINH, YCTAHOBIICHUE
neneil M 3anad, (GOpMyJIUPOBKY OXKHIAEMbIX PpE3yJbTaToOB, OIpPECICHUE NPUHIUIIOB U
METOAMK pEIICHUs IMOCTABJICHHBIX 3ajay, IJIAHUPOBAaHUE X01a paboThl, MOMCK TOCTYIHBIX H
ONTUMAJILHBIX PECYPCOB, IOATANHYIO peaU3aliIo I1aHa paboThl, IPE3EHTALIUI0 PE3YJIbTATOB
paboThI, X OCMBICIIEHUE U PE(IKCHTIO.

OCHOBHBIE TUIIBI IPOEKTOB:

HccnenoBaTenbCKUl MPOEKT — CTPYKTypa NpuOimxeHa K (opMaTy HaydHOTO
UCCIIEIOBaHMsl (JI0Ka3aTeNbCTBO AKTYaJIbHOCTU TEMBI, ONpeAeSeHHEe HaydHOM mHpoOieMmsl,
npeaMera U o0bEKTa HCCIENOBaHMs, LeJied M 3aJad, METO/0B, UCTOYHUKOB, BBIIBM)KEHUE
TUI0TE3bl, 000011IeHUE Pe3yTbTAaTOB, BBIBOIbI, 0003HAUECHUE HOBBIX ITPOOIIEM).

TBopueckuil NpoeKT, Kak MpaBUiIO, HE UMEET JETAJIbHO NMPOPaOOTaHHOU CTPYKTYpHI;
y4eOHO-TI03HaBaTeIbHasl JIESATEIbHOCTh CTYAEHTOB OCYILECTBIISCTCS B paMKaX pPamMOYHOIO
3a/laHusl, MOAYMHSACH JIOTUKE M MHTEpecaM YYacTHUKOB IIPOEKTA, >KaHPY KOHEYHOI'O
pesyibTara (razera, GUIbM, Pa3IHUK, U3JaHHE, SKCKYPCHUS U T.I1.).

NupopmaninonHblii MpOeKT — ydyeOHO-IO3HABaTeNbHAsl JAESITEIbHOCTh C  SIPKO
BBIPQ)KEHHOW 3BPUCTHYECKOW HANpaBIEHHOCThIO (MOMCK, OTOOp M CHUCTEMaTH3alus
nH(pOpMaLUU 0 KAKOM-TO 00BEKTEe, 03HAKOMJIEHHE YIaCTHUKOB IIPOEKTa C 3TOM HH(pOpMaLuen,
ee aHaJIM3 U 00001IeHHE [T IPe3eHTaluu 0oJiee IMUPOKOI ayIUTOpUn).

5. IHTepakTUBHbBIE TEXHOJIOTUHU — OpraHu3alns 00pa3oBaTeIbHOro Mpolecca, KoTopas
IIpeIoyiaracT akTUBHOE U HEJIMHEWHOE B3aMMOJCHCTBHE BCEX YYAaCTHUKOB, JOCTH)KEHHE Ha
ATOH OCHOBE JIMYHOCTHO 3HAUYMMOTrO JUIsi HUX OOpa3oBarenbHOro pesynprata. Hapsnmy co
CHEIUAIN3UPOBAaHHBIMUA  TEXHOJOTHSMH  TakKOro poja IPHHLUI  HWHTEPAKTUBHOCTHU
MpOCJIEKUBAaETC B OOJIIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJIOTHH.
WHTEepakTUBHOCTh ~ MOApPAa3yMeBaeT  CyOBEKT-CyOBEKTHbIE  OTHOIIEHHs B XOJe
0o0pa3oBaTeNbHOTO Ipolecca W, Kak cleAcTBHe, (opMHpOBaHHE CaMOpa3BUBAIOLIEIHCS
UH(POPMALIMOHHO-PECYPCHOM CPEJIbI.

@®opMbl yUeOHBIX 3aHATUHN C UCTIOJIB30BAaHUEM CIEIIMATU3UPOBAHHBIX UHTEPAKTUBHBIX
TEXHOJIOTH:

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

CemuHap-MCKycCUsl — KOJUIEKTUBHOE 00CYX/I€HUE KaKoro-Inbo CIIOPHOro BOMpocCa,
npoOsieMbl, BBISIBIIEHHE MHEHUH B Tpymmne (MEXIpylnmoBOM Auanor, AUCKYCCHUS Kak
CIIOp-/IUAJIor).

6. HMHopManmmoHHO-KOMMYHHKAIIMOHHBIE  00pa30BaTelbHbIE  TEXHOJIOTHH  —
OpraHu3anus 00pa3oBaTeNBHOrO nporecca, OCHOBaHHas Ha IPUMEHEHNN

OCTTATTAATTARTUTNNARATUALTIY TINNTNAMMUOALTY CNATT T TAYOUAUALACTTAIY CNATICTR ﬁQﬁf\’T‘LT ~ TJH!hnﬂ]\ﬂQTITIPﬁ



Dopmbl yueOHBIX 3aHATUH C UCTIOIB30BAHNEM HHPOPMALIMOHHO-KOMMYHUKAITMOHHBIX

TEXHOJOTUH:
Jlexuusi-Bu3yanu3anus — U3JI0KEHUE COACPIKAHUS COIPOBOXKAAETCS MTPE3CHTALIUEH

(1emoHcTpanueil y4yeOHBIX MaTepUallOB, IPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX
cHCTeMaXx, B T.4. WJUTFOCTPATUBHBIX, TPaUUECKUX, ayIU0- U BHICOMATEPHAIIOB).

IIpakTuyeckoe 3aHsATHE B (OpMe MpEe3eHTAlMM — IMPEACTABICHUE pEe3yJIbTaTOB
IIPOEKTHOM WJIM UCCIIEI0BATEIBCKOM NEATEIbHOCTHU C UCIOIb30BAaHUEM CIIELIUATN3UPOBAHHBIX
IIPOIPaMMHBIX CpEZ.

Yar-3aHsiTus  —YydeOHble  3aHATHSA, OCYLIECTBISIEMBbIE C  HCIIOJIb30BaHUEM
4yaT-TeXHOJOorui. Yar-3aHATHA NPOBOAATCS CHHXPOHHO, TO €CThb BCE YYAaCTHUKH HMEIOT
OJTHOBPEMEHHBIH JOCTYN K 4YaTy.B pamkax MHOrMX IUCTAaHIIMOHHBIX Y4YEOHBIX 3aBelICHHM
JIeMCTBYET YaT-1IK0JI1a, B KOTOPOH C IOMOILBIO YaT-KaOWHETOB OPraHU3yeTCsl B3aUMO/IeicTBIE
[I€aroroB U Y4€HHUKOB.

Be6-3aHATHSA —AMCTaHIIMOHHBIE YPOKHU, KOH(EPEHLMH, CEMUHApBI, JEJIOBBIE WUIPHI,
nabopaTopHble pabOThl, IPAKTUKYMBI M Jpyrue (GpopMbl YyUeOHBIX 3aHSATHH, TPOBOJUMBIX C
IIOMOUIBIO CPEACTB TEIEKOMMYHUKALMM U APYTUX BO3MOXKHOCTEH «BCeMHMpHON NMayTHHBI».
Jnist BeO-3aHATHI MCIIONB3YIOTCS CIENMATM3UPOBaHHBIE 00pa3oBaTelbHBIE BEO-(HhOpyMBI —
¢dopma paboThl MosIb30BaTeNel Mo onpeneEHHON TeMe WK MpolieMe ¢ MOMOUIbIO 3aMuCei,
OCTaBJIIEMBIX HA OJTHOM U3 CAWTOB C YCTAHOBJIEHHON HA HEM COOTBETCTBYIOILEH MPOrPAMMON.

Ot dar-3aHATUH BEO-QOPYMBI OTIMYAIOTCA BO3MOXKHOCTBIO OoJiee AIUTEIbHOMN
(MHOTOJJHEBHOW) pabOThl M ACUHXPOHHBIM XapaKT€pOM B3aWMOJAEWUCTBUSI YUYEHUKOB U
IIe1aroros.

TenexondepeHIMU— MPOBOIATCS, KaK NPaBUIO, HA OCHOBE CHUCKOB PACCBUIKH C
UCIOJIb30BAaHUEM D3JIEKTPOHHOM moutThl. [lyig y4yeOHBIX TeJeKOH(pEpeHIUH XapaKTepHO
JOCTIDKEHUE 00pa3oBaTeNbHBIX 3adad. Takke CymecTBYIOT (OpMBI JAHCTAaHIMOHHOTO
00y4yeHHMs1, IPH KOTOPOM y4eOHbIe MaTepUallbl BEICHUIAIOTCS TOYTON B PETHOHBI.

OmnnaiiH-ceMUHap— pPa3HOBUIHOCTh BEO-KOH(EpPEHIIMHU, IPOBEACHUE OHJIAWH-BCTpeY
WIM Tpe3eHTauui yepe3 IHTepHeT B pexume peanbHOro BpeMeHU. Bo Bpewms
Be0-KOH(EpEeHIIUN KaX bl U3 YUaCTHUKOB HaXOJUTCS y CBOEr0 KOMIIBIOTEPA, & CBSI3b MEXKAY
HUMHU TOJAJEpKUBaeTcsi dyepe3 IHTepHEeT mnocpeAacTBOM 3arpykaeMoro IpHIIOKEHUS,
YCTaHOBJIEHHOI'O Ha KOMIIBIOTEPE KaX/10r0 YYaCTHHKA, UJI Yepe3 BEO-NPUIIOKEHHE.

T.K. OOyuwarouuiics IUCTAaHIMOHHOM (QOpMBI OOY4YEHHsST HE HUMeeT KECTKOTro
pacnucaHMsl 3aHATUI, a BCE HIOAHCHI BCETJa MOTYT PEIIUThCS Hanbosiee OBICTPhIM 00pa3oM
IpY TTOMOIIM 3JEKTPOHHOU mouThl, ckaiina win 1CQ. Kpome Toro, nosBisieTcs BO3SMOXXHOCTb
MIOTOBOPHTH C TpernoaBareneM ON-line u 3aiaTh Bce MHTEPECYIOIIHME BOMPOCHI TI0 TOMY WA
uHoMy mnpenmMetry. IIpoxons oOyuyeHue, IUCTaHIIMOHHOE OOpa3oBaHME II03BOJISIET He
0ECTIOKOUTHCS O TOM, UTO KaKHe-TU00 OIIEHKH OyIyT MOCTaBJIEHBI «C IPUCTPACTHEM.

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: Mo MOAMUCKE.

0) lomotHuTeILHASI TUTEPaTypa:

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

3 CanbaukoB, B.H. Kypc nekuwmit mo oOmeii reomormu. Y. 1: yueOnuk / B.H.
CanbHUKOB ; TOMCKHI TOJIMTEXHUYECKUH YHUBEPCHUTET. - 2-€ W3J., 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) MeToanyeckune yKazaHus:
[IpencraBieHbl B MPUITOKECHUH 3.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

HaunmenoBanme .
o Ne norosopa Cpox aeicTBus IULICH3UU

MS Windows 7
Professional(uis  |/[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mns  |[A-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovYHO
Professional
7Zip cB00OOHO pacrpocTpansemoe 110 OECCPOYHO

Hpmbeccnonanbﬂme 0a3bl JAaHHbIX I/Il—[q)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMbBI

Ha3BaHue kypca Cchlika

HanmonanwsHas nH(OPMaIMOHHO-aHATUTHYECKAs URL:
cucrema  — PoccuiiCkuii - MHACKC  HAyuHOTO https://elibrary.ru/project_risc.asp
uutrposanus (PUHLL)
ITouckoBas cucrema Axaaemust Google (Google
Scholar)
Nudopmanmonnas cucrema - Equnoe okHO qocTyma K
WH(MOPMaLMOHHBIM pecypcam

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIUTIHHBI (MOLYJIs1)

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

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

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



Y4eOHbIe ayTUTOPUH [Tl IPOBEACHHUSI 3aHATUIN JIEKIIMOHHOTO THIIA:
MynbsTuMeANIHbIE CPEeICTBA XPAaHEHUS, IEpeayuu U MpeACTaBlIeHUs UHPOpMaLu

JIaGoparopusi MUHEPAJIOTUH:

YyeOHbIC KOJUTEKITUH MHHEPAJIOB U TOPHBIX ITOPOJT HA CTEHAAX.

Komnneknuu MuHEpasioB, TOPHBIX MOPOJI, TIOJIE3HBIX UCKOMAeMbIX, (Giopbl u (payHbI B
reosiorndeckom my3ee MI'TY. Paboune xosutekiuu mojaeneld kpuctayuioB. IlIkana TBepaoctu
Mooca B simukax. I eogornueckuii kommac. Y4eOHble Te0JIOTHIEeCKUE KapThl.

JlaGopaTopus nerporpaduu:

VY4eOHble KOJUIEKIMM TOpPHBIX IOPOJ Ha cTeHaax. Koilekuuu TOpHBIX IOpOJ,
MOJIE3HBIX UCKOMAaeMbIX, (hJIopbl U payHbl B reosiorudeckom mysee MI'TVY. Illkana TBepmocTu
Mooca B simukax. I eonornueckuii kommac. Y4eOHble Te0JIOTHIECKUE KapThl.

VY4eOHble ayauTOpUU [UIsl TMPOBENEHUS MPAKTUYECKUX 3aHATUN, TPYNIOBBIX U
WHJIUBUIYAJIbHBIX KOHCYJIBTALIMM, TEKYIIEro KOHTPOJS W IPOMEKYTOUYHOM aTTeCTalluu:
ITepconanbubie KommbioTephl ¢ maketom MS Office, Beixogom B IHTEpHET U ¢ TOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAIIIOHHO-00pa30BaTEeNIbHYIO CPETy YHUBEPCUTETA

AyauTOpHH ISl CAMOCTOSTEILHON pabOThI: KOMIIBIOTEPHBIE KJIACCHI;, YNTATBHBIC 3aJIbI
OMOINOTEKM:

Iepconanpupie KommbroTepbl ¢ maketom MS Office, Beixomom B HHTepHET M ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaTE/IbHYIO CPEy YHUBEPCHTETA

[Tomenienne Juisi XpaHeHHs M MPOPWIAKTUYECKOTO OOCITYKMBaHUS y4eOHOTO
000pyI0OBaHUSA:

Creiaku Il XpaHEHHUs Y4eOHO-HAIJISTHBIX IMOCOOHMH W y4eOHO-METOAMYECKOU
JIOKYMEHTALUU.

IIpunoxenue 1

6 YueOHO-MeToIUUeCcKOe o0ecrieueHrne cCaMOCTOsITEIHbHON Pab0Thl 00yJaIONUXCS

[To pucnunnuHe «OCHOBBI  MHUHEpPAJIOTHUW»  MPEAyCMOTpeHa  ayJauTOpHas H
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAsA paboTa 00yJaromuxcsl.

IIpuMepHas CTpyKTypa U COJEpKaHUE Pa3/iesIOB JUCHUATIIINHBI

Kon Tema
TeMBI JICIIUTUIAHBI Coneprxanue
1 cemecmp
P1 Ocnoebl Kpucmannozpaguu.
T1.1 BBoanas. OcHoOBBI MuHepanorust 1 METajuIyprus 3apOoauInCh




Kon

TCMBI

Tema
TUCIUILINHEL

Coneprxanue

Kpuctaorpaduu. 3aKoH
HIOCTOSTHCTBA YTJIOB

MPAKTUYECKH OJHOBPEMEHHO Ha 3ape pa3BUTHUS
yenoseyecTsa. [Ipenmer u 3agaun
KpucTaJIorpaduu, KpUCTAIUIOXUMHUH U
MUHEpAJIOTuU. 3HaU€HHUE dTUX HAYK JJIsi
MCCJIEIOBaHMSI MUHEPAJIOB, Py, TOPHBIX MOPOJI,
arJaoMepaToB, IITAaKOB U MeTaiuioB. O0mias
XapaKkTepuCcTHKa KpucTamuioB. Kparkas ucropus
pa3BUTHUs 001N U TEXHUYECKOU
KpucTaJiorpadguu 1 MUHEPAJIOTHH.

ArperaTHble cocTosIHUS BelecTBa. Kpucramt u
KPUCTANINYECKOE COCTOSIHUE MUHEPAJIOB U
meTtaoB. O01ye CBONCTBAa KPUCTAIIIOB:
OJIHOPOJTHOCTb, JUCKPETHOCTb, aHU30TPOITHOCTD,
CUMMETPUYHOCTb, CHOCOOHOCTH K
camoorpaHeHuo. PacpoctpaHeHHOCTh
MUHEPAJIBHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U
OBITY.

T1.2

CuMMeTpHs KpUCTaJUIOB

DJIeMEeHThl CUMMETPHUH: IIEHTP, INIOCKOCTU U OCH
(MOBOPOTHBIEC U MHBEPCUOHHBIE) CHMMETPHH.
BzaumopeiicTBue 3eMeHTOB cuMMeTpun. Busl
CUMMETPHUHU, CHHTOHUH, KATETOPUH U UX
KJIaCCH(UKAITHUS.

T1.3

[Ipocteie popmbl KpUCTAILIOB

Kpucramnn, ero rpanu, pedpa u BepiinHbl. CBs3b
BHEIIHEH (OPMBI M BHYTPEHHETO CTPOCHUS
KpuctamioB. Popma KpUCTAIIOB. 3aKOH
MOCTOSTHCTBA JIBYTPaHHBIX yrioB. [IpocTeie n
KOMOUHAIMOHHBIE POPMBI rpaHeil, pedep u
BepnH. BHenHne GopMBbI 1 aHATOMHS
kpuctamioB. CkeneTHble (POPMbI KPUCTAIIIOB.
Kpucrannuueckue 1BOHHUKH.

T1.4

Kpucrannorpapuueckue
CHMBOJIbI

[TpaBuia BeiOOpa KpucTaiorpapuuecKux ocei u
€IMHUYHOW I'paHu. 3aKOH pallMOHAILHOCTH

OTHOILIEHHH napameTpoB (3akoH ["aron). IHaeKch
Y CUMBOJIBI IpaHel, pedep, BEPIINH U UX IPOCTBIX

dbopwm.

P2

Ocnoevl Kpucmajioxumuu

T2.1

[TmoTHelIE aTOMHBIE
YIAKOBKHU U TUIIBI
KPUCTAJUTMYECKUX PEIIETOK.
[Homumopdusm u
nzomopdusm. Turmsl
XUMHUYECKOM CBA3U B
KpHUCTaJuIax

ATOMHBIE U MOHHBIE paanychl. [ImoTHenMEe
YIIaKOBKU aTOMOB B KPUCTAJLIOXMMHYECKHUX
cTpykrypax. [IpoctpancTBenHas
KPUCTAJIJIMYECKAs] PEIIETKA U €€ DJIEMEHTHI: Y3JIbI,
PAABI, TNIOCKUE CETKHU U AIEMEHTapHbIE STUEHKH.
PeTukynspHas IUIOTHOCTB IUIOCKUX CETOK U
rpaHel Kpucrasia. YTJIOBbIE U JTUHEHbIE
apaMeTpsl KPUCTAIMYECKUX PEIIETOK. THIIBI
KPHUCTAJUIMYECKUX pemeTok bpasa.
TpaHCHALMOHHAsS CUMMETPHUS KPUCTAIIIMYECKUX
CTpyKTyp. IIpocTpaHCTBEHHBIE rPyNIIBI




Kon

TCMBI

Tema
TUCIUILINHEL

Coneprxanue

cummerpun E.C. @enopona. [Tomumopduzm.
[Momutunuzm. M3omopdusm. N3oaumopdusm.
TuIbl XUMHYECKUX CBSI3€U B KpUCTAJLIAX.
Koopaunanyonssle uncia. Kpucrammaeckue
pPacTBOPBI 3aAMEILIECHHS], BHEAPEHUS U BBIYUTAHUSA.
MopdoTponusi. ATOMHBIE pa3pyIICHUS CTPYKTYPBI
kpuctamioB. Kmaccudukanus nedexron
cTpyKTyphl. Toueunsie nedexTsl. Jucnokammm
KpaeBble U BUHTOBBIE. [TOTHOCTH AMCIIOKALNiA,
MeToAbl X Habmoaenus. CTpyKTYphI pacraja
M30MOP(HBIX KPHUCTATNYECKUX PACTBOPOB.

P.3.

Ocnoegbl MuUuHepaiocuu

T.3.1

BBojHasg nexius.
Munepanorus

[TonsiTue o MmuHepasne u MuHepasioruu. Posip
MUHEpaia Ha ciyx0e HUBHIN3auu. MuHepasbl u
MUHEpAIbHOE ChIPhE B YEPHON METAJLIYPrHUH.
OO611ast, reHeTHYEeCKas, pErMOHaJIbHAS,
KOCMHUYECKas, TEXHUYECKask U TEXHOJOTHIECKas
MUHEpAJIOTHS.

T.3.2.

KpI/ICTaJ'IJIOXI/IMI/I‘IeCKaH
KJ'IaCCI/I(bI/IKaI_[I/IH MHHCPAJIOB

Kpucrammoxummdeckas kiaccuuranus
MUHEpAJOB, €€ MPUHUHUIIBI. XapaKTEepUCTUKA
MUHEPAJIBHBIX TUIIOB, IOJTUIIOB; KJIACCOB,
[IOJIKJIACCOB; TPYIII, OATPYIIL; BUJIOB,
Pa3sHOBUHOCTEH; MHANBUIOB U CYOUHANBU/IOB.

ITonsiTvie 0 pyiax ¥ TOPHBIX MOPOJAX.

[TpomsblmieHHas kaaccu(UKaus MUHEPAJIOB.
Knaccugukanys MUHEpaIbHOTO ChIPbs B YEPHOI
METAJIITypIUH:

-)KeJIe30py/IHOe: ChIpoe (MapTEHOBCKHE,
JIOMEHHBIE, arJIOMEPAIMOHHBIC PY/IbI),

oOoraieHHoe (TPOMIPOAYKT, KOHIIEHTpPAT),

CHHTE3UPOBAaHHOE (arjiomMepar, OKaThIIIH,
beppocmiassl),

-nerupytomiee: (pyapl Mapradiia, Xpoma, KooajibTa,
BoJIb(pama u ap.),

-urocyrontue: (KaablIUT (M3BECTHSK), H3BECTD,
JIOJIOMHT, KBapIl, QJIFOOPHT U Ap.),

-OrHEYNOpHBIE: (MarHe3uT (MepuKias), JOJIOMHUT,
HIMKAHENb, XPOMHUT, OOKCUT (KOPYH[), KAOTUHUT
(MymMT), KBapIl (TPUAMMUT, KPUCTOOAINT) U JIp.),

-IIJTAKO00Pa3yIoNue MUHEPATHI (OJTMBUHBI
(dbopcreput, GasuT, KAITBIIMOOTMBUH ), METTUITUTHI




Kon

TCMBI

Tema
TUCIUILINHEL

Coneprxanue

(reneHuT, OKEPMaHUT), MIUPOKCEHBI (TUOTIC,
reIcHOepruT) u ap.),

-MUHEPAJIbl - HOCUTEIIN BPEIHBIX
TEXHOJIOTHYECKHUX IpuMecei: cepsl, hocdopa,
UHKA U Ap. (CYIbQHUIBI: MTUPUT, APCCHOITHPHUT,
MUPPOTHH, chanepuT u ap.; GocdaTsl: anaTur,
CUJIMKOKApHATUT U Jp.)

HapareHeTqucxaﬁ acconuanysa MUHECPAJIOB.

T3.3.

OnruyecKkre 1 MEXaHHUECKIE
CBOIMCTBa MUHEPAJIOB

OnruyecKkue CBOMCTBA:

Ilokazamenu npenomnenus B ONTUICCKU
M30TPOMHBIX (KPUCTAILIBI BBICIIEH KaTErOPHH) U
aHU30TPOINHBIX (KPUCTAIUIBI CpEAHEN (OTHOOCHBIE)
Y HU3LIEH (IBYXOCHBIE) KATETOpUil) MUHEpaIax.
JBynpenomienue. [Ineoxponsm MUHEpPaIoB.
OnTryeckre METOIbl ONIPEICICHUS
[IJTAaK00Opa3yIUX MUHEPAJIOB B MTPOXOISIEM
CBETe - meTporpadus.

L]gem B KpUCTAJUINYECKOM arperare v nopoIke
(uBet yueptsl). [IpuunHBI OKpacKu MUHEPATIOB.
JlromuHecueHuys MuHepanoB. BusyaibHble
METO/bI OIIPEIeNICHHs] MUHEPAJIOB.

Bneck - ompaosicamenvras cnocobnocmu
MHUHEpaJIOB. 3aBUCUMOCTb OJIeCKa OT
KPUCTAIJIOXUMUYECKHX (METaUINYECKUH,
MOJIyMETaJUIMYECKUH, alIMa3HbIN, CTEKIISTHHBIN) U
KPUCTAITIOMOP(OJIOTrHUECKHX (3€pPKAJIbHBIH,
MAaTOBBIH, )KUPHBIH, IETKOBUCTBIN U JIp.)
ocobeHHocTell. OnTHYeCKHe METOAbI OIPEEIICHUS
METAJIJIOB U PYJHBIX MUHEPAJIOB B OTPAXKECHHOM
1BeTe - MUHEeparpagus.

MexaHnndeckne CBOMCTBAa MUHEPAJIOB:

Cnavinocms, 0moenrbHOCHb U U310M B KpUCTAIIax
MHUHEpAIOB. 3aBUCUMOCTb CITAWHOCTU OT
KPUCTANIOXUMHUYECKUX 0COOEHHOCTEH
MuHepasioB. CITaitHOCTh - MPUMEP aHU3O0TPOITHH
MUHEPATbHBIX KprcTauioB. Kinaccuduxarms
cnaifHocTu 1o (hOpMe U CTETIEHU COBEPLICHCTBA.
Mertob! onpenesieHus..

Tseepoocmob munepanos. MeToabl onpeaeneHus
TBEPAOCTH: METOBI IIaparnaHus (3TajJoHHas
necaTrdanbHas Kana TBepAocTH Mooca) u
BJIaBJIMBAHMS AJIMa3HOM nmupaMuasl Bukepca
(mukpotBepromeps! [IMT). Petukynsapras u
BEKTOPHAJIbHAS aHU30TPOINHSI TBEPAOCTH.
XPYHKOCTb, YOIPYTOCTh, THOKOCTB M 3TaCTHYHOCTh




Kon

TCMBI

Tema
TUCIUILINHEL

Coneprxanue

MUHEpAJOB.
[Ipoume cBoKicTBa MUHEPAJIOB:

IInomnocme. uddepennumaryisi MUHEPAIOB IO
IUIOTHOCTH B TIPOIIECCE KPUCTAIUTH3AIIHH.
JIukBanus. PacciioeHre MuHEpaabHBIX PacIljIaBOB
B IpupoJie (MarmMa) ¥ B METALTypruu (Iiak /
metasui). [ paBUTallMOHHBIE TPOIIECCHI
o0oraieHusi MUHEPaJIOB.

Dnekmpomaznumusle C80UCMBA MUHEPATIO8.
MaruuTtHbie CBOMCTBa. METOABI MATHUTHOTO
o0oraieHus KeJIe3HbIX Py/.
Tepmonnexkrpuueckue ceoiictBa. TepmoI/IC.
Tepmomnapel. [Ibe3031eKTpUYECKHE CBOMCTBA
(crabunu3arust painoOBOJIH, THAPOAKYCTHKA,
KBapIIEBBIC YaChl U JIp.).

OrueynopHoCTh (TeMIiepaTypa IIaBiIeHUs ),
THIPOGMIEHOCTE, THAPOGHOOHOCTS,
pPacTBOPUMOCTH B BOJIE U KUCJIOTAX, BKYC, 3aMax U

np.

T3.4

CTpyKTYpBI U TEKCTYPBI
MUHEpaJIbHBIX arperaTos B
PyZAax ¥ TOpHBIX MOPOJAX

W neanbHble U peanbHble KPUCTAILIBL.
Kpucramiomopgonorudeckas CTpykTypa.
[TonsTUs 06 orpanke, rabutyce u o06IUKe
KPUCTATHIECKAX MUHEPAIbHBIX HHIUBU/IOB.
Knaccugukarus kpuctamioB no o0JIuKy
(M30MEeTpHUYHbIE, YATUHEHHBIE U YIUIOIIEHHBIE).
OTtHocuTeNbHbIE U a0COTIOTHBIE pa3Mephl
MUHEpAIbHBIX HHIUBHUIOB. [ paHynomMeTprueckas
KJIaccu(UKalus MUHEPATIbHBIX CTPYKTYD.
YnopsnoueHHoe (mapauieabHoe, ABOMHUKOBOE,
palualbHO JYYUCTOE U JIp.) U Oecriopsj0uHoe
CpacTaHWe MHUHEPAIbHBIX WHINBH/IOB.
DOHA0TaKCHATIBbHOE, STUTAKCUATBHOE U
MOWKHUITUTOBOE IPOPACTAHNE MHHEPAITHLHBIX
WH/INBUJIOB.

TexcTypbl MUHEpaIbHbIX arperatoB. OcoOble
(bOopMbI MUHEPAJIbHBIX TEKCTYP: APY3bl,
cheponuThl, KOHKPEIMH, CEKPELUH U T. 1.
OcHoBHbIE MOP(OJIOTUYECKUE THUIIBI TEKCTYP:
MaccHBHas (OJHOPOJIHAS ), BKpAIJIEHO-IIITHUCTAS,
cioucTas (rmosocyaras), 1eopmManoHHas
(TpelieHHas, IpOXKUIKOBast, OpekuueBas).

T.3.5

Kpucrannoobpa3zyrormias
cpeza B mpoliecce
MUHEPaI000pa30BaHusl.
Kunernueckue Tumbt
KpHUCTALTU3AIHH

[Tpoueccrl kpucTanaoobpa3oBaHus B
ra3oo0pa3HbIx (Ta3, nap), KUJIKUX (pacIuias,
pacTBOp) U TBEPABbIX (KpUCTAIUIMYECKAS,
amop(Has) cpenax. [lonsatue o crabuIbHOM,
PaBHOBECHOM, METAaCTa0MJILHOM U JIJAOUTIBHOM
COCTOSIHUU KPUCTAJJIIOB M KPUCTAIIO00pA3yIomIen




Kon

Tema
Copepxanue
TeMbI TTUCITUTUTAHBI P
cpensl. Kunetnyeckue npoMbIIUIEHHBIE TUITBI
KpUCTAITU3AI[UN

T.3.6 3apoxACHNE KPUCTAILIOB B [Ipouecchl 3apoXKaeHUs], pOCTa U pa3pyLICHUS
re0JIOTUYECKUX U KpPHUCTAJIJIOB B ra3000pa3HbIX (ras, nap), )KuaKux
METAITyPrUYeCKUuX (pacmuiaB, pacTBOp) U TBEPBIX (KPUCTATITNYECKUX,
mpolieccax amop(HBIX) cpenax.

['oMoreHHbIC U rETEPOreHHBIE MPOIECCHI
3apokaeHMs KpuctamioB. Kpucramioxumuyeckue
THUIIBI 3aPOJIBIIIEBBIX IEHTPOB KPUCTAIA3AIIUN
[P FETEPOreHHOM 3apoXkieHuU. DaKkTopHI,
BIIUSIIOLIME Ha CAMOIIPOU3BOJIBHOE 3ap0KIEHUE
KPUCTAIIJIOB U crierupuieckre 0COOEHHOCTH
LEHTPOB KPUCTAILIA3AIIUHU TIPU T€TEPOTeHHOM
3apOKJIECHUHN KPUCTAIIOB.

T.3.7 OcHOBHBIE TEOPUH POCTA OCHOBHBIE TEOPUH POCTA KPUCTAIIIOB:
KPHUCTAIIJIOB B Ipoliecce TepMoauHamMuueckas, AU dy3noHHas,
re0JIOTUYECKOT0 U abcopOIMOHHASI, MOJIEKYIISIPHO-KUHETHYECKas,
TEXHUYECKOTO nucnokannorHas. OcoOEHHOCTH UX peaTu3aliy B
MUHEPATI000pa30BaAHUS MPUPOIHBIX U TEXHUYECKHUX ycIoBHsIX. CIOCOOBI

YIPaBJICHUS KHHETHUKON KPUCTAIU3AIUU U
KaueCTBOM 00pa3yIOIINXCs METAIIJIOB U
MUHEPAJIOB.

P4 T'eonozuueckue npoyeccol

T.4.1 OCHOBHBIE T€0JIOTUYECKUE ['eosiornueckoe cTpoeHre 3€MHOTO IIapa.

npoiiecchl 00pa3oOBaHUs
MECTOPOKIACHHUM MOJIE3HBIX
HCKOMAeMBIX

DHoozcenHble npoyeccyl MUHEPANoobpa3o8anus.

- MarmMaTuueckue (MHTpy3uBHbIE U 3((y3UBHBIE),
KpaTKasl XapaKTepUCTHKa MarMaTUYECKUX MOPOA U
MECTOPOKICHHH MOJIE3HBIX UCKOMAEMBbIX, B TOM
quCIIe KeNe30pyIHBIX B BYJIKAHUYECKHX TpyOKax
B3phIBa B Bocrounoii Cubupy;

- ICrMAaTUTOBLIC, KpaTKaA XapaKTCPUCTHUKA
IIOJIC3HBIX UCKOIIAEMBbIX,

- KOHTAaKTOBO-METaCOMAaTHYECKHE (CKapHOBBIE)
JKeIe30pyaHbIe MeCTOPOXIeHUs Antae-CassHCKOU
ropHoi obnacTu;

- TUAPOTEPMATBHBIE MECTOPOKICHUS IBETHBIX U
JIETHUPYIOMUX PYI.

OK302ennvie npoyeccaul.

- (hu3HyecKoe, XUMHUECKOE U OMOJIOTHIECKOe
BBIBETpUBaHUE (3KEJIE3HBIE UISAIBI OYpPbhIX
KEJTIE3HSIKOB M MAPTUTOBBIX Pyl B 30HE OKHCIICHHUS
CyNIb(PUIHBIX MECTOPOKICHHM );




Kon

TCMBI

Tema
TUCIUILINHEL

Coneprxanue

- 0CaJI0YHBIE: PACCHITHBIE (THTAHOMArHETUTOBBIC
POCCHITTK Ha MOPCKOM IIIeb()e, KBapIeBbIe IECKU
U JIp.), XeMOT'€HHBIE (MOPCKHE
JKEJIe30-MapraHIeBbIe KOHKPEIIUHU, H3BECTHSIKH,
OTHEYIIOPHBIE TJIMHBI U JIp.), ONOXUMHUYECKUE
(600THBIE KeNIe3HBIE PYIbl, TOPMSHUKU U Ap.).

Memamopgoeennvle npoyeccol:

PernonanbHbBIN, KOHTAKTOBBIA M JUHAMHUYECKUI
meTamopdusm. Craguu meramopdusma.
MeTtaMopdoreHHbIe MECTOPOKIACHUS KEIIC3UCTHIX
KBapIMTOB, KAMEHHBIX yIJIeH, KBaplIMTa,
OTHEYIOPHBIX aHIATy3UTOBBIX M KHAHUTOBBIX
CJIAHIIEB U Jp.

T.4.2

TexHu4eckue npouecchl
MHUHepaIo00pa3oBaHUs IPU
arjiomepanuu B
IIPOM3BOJICTBE UyTr'yHa U
CTaJIM U B OTHEYIIOPHOU

¢dyTepoBke

Jpobiienue u oboraiieHre MoJe3HbIX
uckoraemMbix. [IoHSATHE O KOHIIEHTPATE U OTXOAAX
(xBocTax) o0orameHus.

AFHOMepaL{I/IH 1 OKOMKOBAaHHC. MI/IHepaHOFI/IH
JKCIIC30PYAHBIX arjioMepaToB U OKATHIIICH.

Munepanoobpa3oBaHue B TOMEHHBIX IIPOIECCaXx.
MuHepanorust JOMEHHBIX 1IUIAKOB, FTapHUCAXXa Ha
(GyTepoBKe 1 MUHEPAJIbHBIX OTJIOKEHUN
(uUMHKHUTA) B TPYOOIIPOBOJAX.

Musnepanoobpa3zoBaHue MPHU CTAIEIIABUIBHBIX
npoueccax. AccuMUIsALUs n3BecTu. MuHepanorus
CTaJIeTJIaBIJIbHBIX [IUIAKOB.

MunepanoobpazoBaHue B OTHEYIOPHBIX M3AETUIX
B METAJITyprui. MuHepaaorus KBapLuTOBbIX
(IMHACOBBIX ), IIAMOTHBIX, IEPUKIIA30BBIX,
HINHAHENb-(OPCTEPUTOBBIX, CMOJIO-I0JIOMHUTOBBIX,
MYJUIUTOBBIX U IPOYMX OTHEYIOPOB.

Munepanoobpa3oBaHie B IPOU3BOJICTBE U
UCMOJIb30BaHUU (prrocoB. MuHepanorus
MHUHEpaJIbHBIX (PIFOCOB.

MuHepanorus METaJuUlyprui4ecKux MjIaMoB U
MIBUTH.

DKOoJIOTHYecKass MUHEPAJIOTUS B pEILICHUH
mpo0JIeM KOMITJIEKCHON Majio- UiIu 0€30TXO0IHOM
nepepaboTKU MUHEPATILHOTO ChIPbSL.

T.4.3

OCHOBHBIE METOIEI
KPUCTAJIIO-MUHEPATOTHYECK
UX U nerporpaduyeckux
HUCCIEeN0BaHUN

Kpucrannomopdonorudeckuii u
TOHUOMETPHUYECKHI aHAIIN3.

['panynoMerpuueckuii aHaIHU3.

XUMHYECKHUH (TTOJTHBINA, TOKATHHBIH,




Kon

TCMBI

Tema

JACLUTIIAHEL Copneprxanue

CIIEKTPaIbHbIN, PEHTI€HOCIEKTPAIbHBIH,
HHEProUCIEPCUOHHBIN) aHATIH3.

JuddepeHnmanbHO-TEPMUUECKUI aHAIN3.

PentrenoBckmii anann3. KogmdyecTBeHHBIN U
KaueCTBEHHBIN ()a30BbIC aHATN3BI.
KonndecTBeHHBIN 1 KAYeCTBEHHBIA XMMHYCCKHE
PEHTIE€HOCIIEKTPaIbHbIEC aHANIN3bI. JIOKaIbHBIN
PEHTIC€HOCTICKTPAJIbHBIN aHAIH3.

[Terporpaduyeckuii aHamu3 rOpHBIX MOPOJI,
METaJUTyprHUeCKHUX IIJIaKOB U OTHEYIOPOB.
MUuKpOCKONUYECKOE UCCIIeI0OBaHIE MUHEPAJIOB B
MIPOXOISIIIEM CBETE.

Muneparpaduueckuii aHalu3 pya, araioMeparos,
METAJIJIOB U CIUIaBOB. MUKpPOCKONIUYECKOE
HCCIJIEJOBAaHNE MUHEPAJIOB B OTPa’KEHHOM CBETE.

DJIEKTPOHHBIE MUKPOCKOIIMYECKUE UCCIIEIOBAHUS
(METOIOM pPEeTUTUK, CKAHUPOBAHUS U
IIPOCBEYMBAHUS).

doTtorpadpuyeckrue METO/1bl HayYHbIX
MCCJICI0BAHMM (MaKpO- U
MUKpoQoTorpadpupoBaHue).

KomnerotepHast rpaduueckas u cTaTucTudeckas
00paboTKa JaHHBIX MUHEPATOTHYECKUX U
KpI/ICTaJ'IJ'[OXI/IMI/I‘IGCKI/IX HCCHGJIOBaHHﬁ.

Ilpumepnaa memamuka camocmoamenvHoil padomul

CamocrosTenbHast padoTa 3aKII04aeTcsl B U3y4YEeHUH PEKOMEHyeMOM JINTepaTyphl 1O
TE€MaTHKE MPAKTUYECKUX 3aHSATUI U B BBIMOJIHEHUH JJOMAIIHUX paboT MO AUCHUILINHE.

Ilpumepnpiit nepeuens mem OoMawiHux paoom:

1. Ilepeuens Tem gomarHeit paboTbl Nel: «OCHOBBI KpHCTAIIOT padHm:

Hcropust pa3BUTHS MUHEPATIOTUU U METAJLUTYPTUU

[Ipenmer M 3agaun KpUCTAIOrpaHH, KPUCTALIOXMMUU U MHUHEPATIOTHH.
3HauYeHWE S3THUX HAyK JUI MCCIECJOBAaHUS MHHEPAJIOB, pPyJd, TOPHBIX IOPOL,
arJIoMeparToB, LIJIaKOB U METAJUIOB.

KpaTtkass ucropus paszButus oOmed M TeXHWYecKol Kpucramiorpadpuu u
MHUHEpAJIOTUH.

ArperaTHble COCTOSIHUS BelllecTBa. KpucTamn M KpHCTaNIMYECKOE COCTOSIHHUE
MHUHEpAJIOB U METAIIJIOB.

OO011e cBOMCTBAa KPUCTAIIIOB: OAHOPOAHOCTD, JUCKPETHOCTD, aHU30TPOITHOCTH,
CUMMETPUYHOCTb, CIIOCOOHOCTh K caMoOrpaHeHuio. PacnmpocTpaHeHHOCTh




MHUHEpAJIbHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U OBITY.

2. Ilepeuenn Tem nomarrneit padboTbl No2: «OCHOBBI KPUCTATUIOXUMHU.

[TpocTpaHCTBEHHAs KPHCTANIMYECKasi pelIieTka U €€ DIEMEHTBI: Y3JIbl, PSIbI,
TUIOCKHUE CETKU U DJIEMEHTApPHBIC TYCHKU.

Tunbl KpUCTAUIMYECKUX pemeTok bpass. TpaHCHsIMOHHAas CHUMMETPHS
KPUCTALTMYECKUX CTPYKTYP.

[Tomumopdusm. [omurunmuzm. Uzomopdusm. M3onumopdusm.

Tumbl XUMUYECKHMX CBsi3e B KpucTauiax. KoopauHAIMOHHBIE YHUCIA.
Kpucrammuyeckne pacTBOpPbl — 3aMCIEHHs, BHEAPEHUS W  BBIYUTAHMUS.
MopdoTtponus.

ATOMHBIC pa3pylleHUs CTPYKTYypbl KpuctaiuioB. Kiaccudpukanus nedekroB
cTpyKTyphl. Toueunsie nedekTol. JIucIoKkauu KpacBble 1 BHHTOBBIC.
[TnotHOCTM mUCIOKanWi, MeToAsl WX HaOmoaeHus. CTPyKTypsl pacmajaa
M30MOP(HBIX KPUCTAIUTHYECKUX PACTBOPOB.

3. Ilepeuenp Tem gomarirHeit padboThl Ne3: «OCHOBBI MUHEPAIOTHUI

[TonsiTue 0 MuHEpase u MUHEpaioruu. Posis MuHEpana Ha ciry:k0e HUBUIM3ALUN
MuHepansl 1 MUHEPAJIbHOE CHIPHE B YEPHOM METAJULYyPIUH

OOmast, reHeTHyeckas, peruoHalbHasg, KOCMMYECKas, TEXHMYEeCKas |
TEXHOJIOTUYECKask MUHEPaJIOTusl.

MuHepanbHO€E ChIpbe JJI YEPHOU METaTypriu: KEIe30pyIHOE: ChIpOoe
(MapTeHOBCKUE, IOMEHHBIE, arJIOMEPAIIMOHHBIC PYIBI).

CuHTe3upoBaHHOE (arjaoMepar, OKaThIIIN, (eppOCIIaBbl) MUHEPATIBHOE ChIPhE
JUIS YePHON METaJlIIypruu.

Pynp! maprania, xpoma, ko0anbTa, Bosibppama 1 Jip. py/sl, Kak JETHpyoIliee
MUHEPAIBHOE ChIPbE AJI1 YEPHOU METaJITypIrHH.

MuHepanbHO-ChIpbeBas 6a3a 1o (GIOCYIOLUIMM U OTHEYIOPHBIM MUHEpaIaM,
HIPUMEHSEMbIM B YEpHOU METAUTypruu: (KaJIbUUT (U3BECTHSIK), U3BECTD,
JIOJIOMUT, KBapIl, (DIFOOPHT U JIp.; MAarHe3uT (MIEPUKIIa3), TOIOMUT, IIITHHENb,
XPOMMT, OOKCUT (KOPYH/T), KAOJIMHUT (MYJUIMT), KBap1l (TPUIUMHT, KPUCTOOAINT)
H 7p.)),

OcHOBHBIE CBeJIeHUS O PU3NKO-XMMHUYECKUX CBOWCTBAX IIJIAKOOOpa3yIoLX
MUHEPAJIOB (0JIMBUHBI ((popcTepuT, PasiuT, KAIbLUOOIUBUH ), METHIINTHI
(TeNeHUT, OKEpMaHUT), MUPOKCEHBI (TUOTIC, TeeHOePTUT) U Ip.).
OU3NKO-XMMUYECKHE CBOWCTBA MUHEPAJIOB - HOCUTEJEH BPEIHBIX
TEXHOJIOTHYECKHUX IpuMecel: cepbl, pocdopa, uHKa U JIp. (CyabdUIbl: MUPUT,
apCeHOIUPUT, MUPPOTUH, chaEPUT U Jp.; pochaThl: anaTUT, CLIIMKOKAPHATHUT U
np.) X BnusiHue Ha KaueCTBO METATypru4ecKor MPOIYKIIUH.

4. Tlepeuens TeM noMarrHeil paboTel Ned: «['eonoruueckue npouecchh»

OCHOBHBIE DHJIOTEHHBIE MTPOIECCHl MUHEPATI000pa30BaHuUs

DK30TeHHBIE MTPOIECCHI MUHEPATO00pa30BaHHSI

TexHUYECKHE MPOIIECCH MUHEPATI000pa30BaHus TPH arIoOMEpaInu
MmuHepanoobpa3zoBaHUe B IOMEHHBIX IPOIECCAX

MuHepaJiorusi JOMEHHBIX IITaKOB, TapHUCAXXa Ha (pyTepoBKe U MUHEPATbHBIX
OTJIOXKEHUH B TPYOOIIpOBOIaX

ITepeyenb npakTH4ecKux padot

1.
2.

Omnpenenenre CMUMMETPUN HA MOJIEIIAX HI€aIbHBIX KPUCTAIIIOB.
OmnpezneneHue BHEIIHUX TPaHHBIX, peOEpHBIX M BEpIIMHHBIX (QOpM B

KpUCTaJIJJaX. YCTaHOBKAa KPHUCTANIOB M OIpe/eieHHe KpUCTaIorpapuueckux CHUMBOJIOB
I'PaHHBIX, PEOCPHBIX U BEPUIMHHBIX (HOPM.

3.

N3ydeHune cucreMaTuueckod KOJUIEKIMH MUHEpaaoB. MopMbl NPHUPOAHBIX

BbIIeJICHHI MUHEPAJIOB



4. J{uarsocTu4yecKue cBOicTBa MUHEPAJIOB.
5 N3yuenune, onucaHne (U3MUECKUX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX
0COOEHHOCTEH cpacTaHus, ONpeesICHHe MHHEPAJIOB, CIIOCOOOB MX HMCIIOJIb30BaHHS B UYEPHOU

METAJTypruy U HApOJAHOM XO3SHCTBE.



IIpuiaoxkenue 2

7 OIIeHO‘IHbIe cpeacrea Jid nmMpoBeacHuda HpOMe)KYTO‘IHOﬁ aTrecralnmm

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

CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUH

[Tnanupyemble pe3yabTaThl O0ydeHHs

O1neHOYHBIC CPEACTBA

IIK-4 - Cnoco0eH BbINOJHATH 3a1a4YM 10 OIEHKE ChIPbA U MeTameprnqecKoﬁ NMpPOAYKIUM, KOPPECKTUPOBATH H KOHTPOJIMPOBATH
HpOHSBOI[CTBQHHl)Iﬁ nmpouecc

3HaTe

OCHOBHBIC ONPECICHHS U TOHATHS IPEIMETOB
KpUcTaJIorpadus, MUHEpaJorus u
nerporpadus; cneuuGuKy U IPUHIHIIBI
HAy4HOTI'O 3HaHUS; TJIaBHbIE 3TaIlbl Pa3BUTHUS
HayK,

- QJIEMEHTHI U NTapaMeTphl IPOCTPAHCTBEHHOMN
pEILETKY;

- OCHOBHBIE CBOMCTBA KPUCTAUIMYECKOTO
BEIIIECTBA, KJIACCU(DUKALINIO KPUCTAIIIOB U
npocThie (POPMbI MHOTOIPaHHUKOB;

- OCHOBHBIE 3aKOHBI KpucTaiiorpaduu;

- YCTAaHOBKY U CUMBOJIUKY KPHCTAJUIOB;

- CTPYKTYPY KPUCTAJLIOB;

- TUarHOCTUYECKHE TPU3HAKU MUHEPAJIOB;

- KJTaccu(pUKAIIIMIO0 MUHEPAJIOB, OOIIYIO
XapaKTEPUCTHUKY KJIACCOB, OCHOBHBIE

el N .

7.
8.

9.

IIpumepHBbIii NepeyeHb BONPOCOB K 3a4eTy
[TonsATHE O KpUCTAIIE U KPUCTAJUIMUECKUX BEIIECTBAX.
OCHOBHBIE CBOMCTBA KPUCTAJLIIOB.
CummeTpusi KpUCTAIUIOB, BUIBI CHMMETPUU, CHHTOHHUH, KATETOPHUH.
[IpocTpaHcTBeHHas KpUCTaLIMUECKas pEIIEeTKAa, €€ BJIEMEHThl U
rapameTphl.
[ToHsiTHE O MPOCTHIX U KOMOMHALIMOHHBIX (opMax, MPUHIMIBI UX
Ha3BaHHU.

. YcraHoBka kpuctaiuioB. [IpaBuia BeiOopa oceit U €JMHUYHOMN IpaHu.

WNHnekcsl 1 CHMBOJIBI TpaHel ¥ MPOCTHIX (HOopM.

3aKOH palMOHAILHOCTH OTHOIIEHUI apaMeTpoB - 3aKoH ['aton
[IpaBuna ycTaHOBKM KYOMYECKUX M TETPArOHAIBHBIX KPUCTAILIIOB.
[IpaBuna ycTaHOBKM TPUTOHAJIBHBIX U '€KCArOHAIBHBIX KPUCTAJUIOB.

10.ITpaBua ycTaHOBKHM KPUCTAJUIOB HU3IIEH KAaTETOPHH.
11.3aK0H NOCTOSIHCTBA I'PAHHBIX YTJIOB.
12.0cHOBHBIE 337]a9U KPUCTAUIOXUMHUHU. THUIIBI TUIOTHEHIIINX IIApOBBIX

YIIaKOBOK.

13.0OCHOBHBEIE THIIBI KPpUCTATNIMYECKUX PCHICTOK KW THIIBI PEIICTOK

BPABD.

14.Tunbl KpUCTANITUYECKUX CTPYKTYP HOHHBIX KPUCTAIIJIOB.
15.Tunel KpUCTAIINYECKUX CTPYKTYP METAIUIMUECKUX KPUCTAIIIOB.




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

HaIrpaBJICHUA ITPAKTHUYCCKOI'0 NUCII0JIb30BaAHUA
MHHEPAJIOB;

- OCHOBHBIE 3HJIOTEHHBIE U IK30T'€HHbIE
MPOLIECCHl MUHEPATIO00pa30BaHUS.

16.Tunpl KPUCTAUTMYECKUX CTPYKTYp AaTOMHBIX M MOJICKYJISPHBIX
KPHUCTaJJIOB.

17 Uzomopdusm, Tunbsl u3oMopdusma Mo CTEHNEHH COBEPIIECHCTBA U
XapakTepy 3aMelleHusl.

18.ITomumMoppu3M U TOTUTHUITU3M.

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

20.Kpucramnoxumuueckas KiaccupuKaius MUHEPAJIOB.

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

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

23.Mopdonorus munepaios. [IoHSTHE O CTPYKTYpe B TEKCType.

24.IlonsiTue 00 orpaHke, rabutyce H  OOJHMKE MHHEpAJOB.
Krnaccudukanus MuHepasnoB 1o o0IMKY U CTETIEHH uauoMopdusma.

25.Knaccudukanust CTpyKTyp MO OTHOCHTEIbHOMY M aOCOIIOTHOMY
pa3Mepy MUHEPAITbHBIX HHIUBHU/IOB.

26.0co0ble  (opMBI MHMHEPAJBHBIX arperaTtoB JApY3bl, COHEPOIUTHI,
HaTe4HbIE (POPMBI.

27.IloppoOHast XapakTepUCTHKa remMaTuta M KopyHaa. CBeaeHHs O
MarHeTHTe.

28.ITonpoOHast xapakTepUCTHKa MarHetuta W XxpomuTa. CBeleHHS O
IITTAHENN ¥ BIOCTUTE.

29.XapakTepucTUKa KapOOHATHBIX MHHEpAJIOB: KaJIbLUT, JIOJOMHMT,
MarHe3wuT, CHIEPUT, MaJaxuT, a3ypuT. X poap B 4epHOHR
METaJUTYpTHH.

30.XapakTepucTuka CyiIb(QHUIOB: XaIbKOMUPUT, MUPPOTHH, TaJCHHT,
caneput, MOIUOIEHUT, apceHOnupuT. WX poiab B dYepHOH
METaJUTYPTHH.

31.XapakTepucTHKa MHHEpaJOB W3 Kjacca cynb(aroB: GapuT, THIIC,




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

AHTHJIPHT.

32.XapaKkTepucTHKa CHJIMKATHBIX MHUHEPAJOB M3 TPYIIbI IOJEBBIX
IITIaTOB.

33.XapakTepucTika MHHEPAJIOB W3 TPYNIbl OJIMBUHOB: (asiurT,
(bopcTepuT, MOHTUYEILITUT).

34.XapaKkTepucTHKa CUIMKATHBIX MUHEPAJIOB M3 IPYMIIbI MUPOKCEHOB:
(nuomcun, aBrUT, reIeHOEPIUT).

35.XapakTepucTika MHUHEpaIOB TIpynmnbl amM(puOoioB: (aKTUHOIUT U
poroBasi oOOMaHKa).

36.00mme  mpexacraBieHHs 00  SHIOTCHHBIX, JK30TN€HHBIX H
METaMOP(OTEeHHBIX TPOIECCax MUHEPATI000pa30BaHUsI.

37.Marmatudeckue mponecchl (3QQy3uBHBIE U  HHTPY3UBHBIE).
Knaccugukanns marMaTudeckux NOpoJi: KUCHble (IpaHUT), CpEeAHHE
(cueHuT, TUOPHT), OCHOBHBIE (radOpo, 6a3anbT), YIBTPOOCHOBHBIE
(nyHUT, KUMOEPIINT), 1IENIOUHbIE (He()ETUHOBBII CUEHHUT).

38.IlermaTtuTOBBIE, KOHTAKTOBO-METAaCOMAaTHYECKHE (CKapHOBBIE) W
THIPOTEPMATbHBIE TIPOIIECCHI. MecCTOpOXKICHUSI ~ TIOJIEBBIX
HCKOTIaeMBbIX, CBSI3aHHBIE C 3TUMH MPOIECCAMH.

39.0K30TeHHBIE TIPOIECCHI: BBIBETPUBAHHE U 0OCAAKO0Opa3oBaHUE
(pusnyeckoe, XUMUYECKOE M OHMOXUMHUYECKOE). MecTOpOKICHH
TTOJIC3HBIX HCKOIAEMBIX.

40.Metamopdudeckre TPOIECChl: KOHTAKTOBBI U PErnOHANIbHBIN
MeTamop(hu3M. MecTOpOKACHHUS TIOJIE3HBIX NCKOTTAEMBIX.

41.TexHUYECKHE TIPOIIECCH MHHEPAT000pa3oBaHUsl.

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

43.I1porecchl KPUCTAILTU3AINH TTPH arJIOMEpaIny.

44 XapakTepuCTUKa TJIABHBIX M XapaKTEPHBIX arioMepalioOHHBIX
MUHEPAJIOB.

45.ITapareHe3nc MUHEPaJoB.




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

KOMIIETEHIH
46.0cHOBHBIC CBEICHHSI O KPUCTAJUTH3AINH BEIIECTBA.
47 KuHeTnyeckue THIbl KpUCTAJUIU3ALINY.
48.3apokIeHre KPUCTAIIIOB.
49.0cHOBHBIE TEOPUH POCTA KPUCTAILIOB.
50.Kpucramiorpadgust 1 MUHEpPAJIOTUS METALTYPTUYECKUX IUIAKOB H
I1JIAMOB.
YMmeTs: KOPPEKTHO BBIPa)KaThb U apI'yMEHTUPOBAHO IIpumepHbIii NepeyeHb NPAKTHYECKUX padoT
00OCHOBBIBATH MOJIOKEHHS PEAMETHOM 001aCTH Omnpenenenre CHMMETPUN HAa MOJCIIAX UCATbHBIX KPUCTAIIOB
3HAHWS, JMArHOCTHPOBATE SPHEKTHBHOCTD OnpejieieHre BHEINHUX TPAHHBIX, PEOEPHBIX W BEPUIMHHBIX (GOPM B
METO/IOB UCCIIEJOBAHMS; IPUMEHSATH HOBbIE
. KpUCTaJIJIaxX. YcraHoBka KPUCTAJIJIOB u olpezesieHue
3HAHMS B HAYYHO-TIPAKTUYECKOU e TEIIbHOCTH.
KpUCTaIOrpauueckx CUMBOJIOB I'PaHHbBIX, PeOEPHBIX U BEPIIMHHBIX
- ONIPENENATh DJIEMEHTBI CHMMETPUH U IIPOCTHIE | hopM
(hopMBI MHOTOrPaHHHKOB 1 HX KOMOHHALIHH, N3yuyenne cUCTEMaTUYECKOM  KOJUIEKIUU  MHUHEpaloB. DopMbl
CHMBOJIBI TpaHel U KilacCU(PULIUPOBATH NPHUPOHBIX BBUIEICHHil MHHEPAIOB
KPHUCTaJLIBL; .
JnarnocTu4yeckue CBOMCTBA MHHEPAJIOB
- OIIKCBIBATH CTPYKTYPHI KPHUCTAILIOB; W3yuenue, onucanue (U3NYECKUX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX
. OCOOEHHOCTEH cpacTaHMsl, ONpeesieHue MMHEpaJIoB, CIOCO0OB HX
- onpenenaTh (pusnveckue CBoiCcTBa U . .
MCIIOJIb30BaHUs B YEPHOU METaJTypry U HapOJHOM XO3sICTBE
MOP(}OIOTHI0 MUHEPAJIOB.
Bnanets HaBBIKAMH U METOJIUKAMH OIIEHKH U Penmthb 3agaun:

MHCTPYMEHTAMH MPOBEJICHUS UCCIIEIOBAHUI;
HaBBIKAMH JTMATHOCTUKH KPHUCTAJIJIOB,
MHUHEPAJOB.

«["eonoruyeckue IpouecChbD»
OcHOBHBIC SHAOTCHHBIC PO ECCChI MHHepaHOOGPaBOBaHI/IH

OK30reHHBIC IpONICCChI MHHepaHOOGPaBOBaHI/IH

TexHuueckue nporecchl MUHEpanooOpa3oBaHUs MpHU arjoMeparuu




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

Munepanoobpa3oBaHue B JOMEHHBIX MpoIeccax

MuHepaJiorusi JOMEHHBIX IITAKOB, TapHUCAXXa Ha (pyTepoBKe U
MUHEPAIbHBIX OTJIOKEHUH B TpyOOIIpOBOAAaX




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.

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

25.

26.
27.
28.
29.

30.

31.
32.
33.
34.

35.
36.

37.

38.

39.

40.

41.
42.

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

OcHOBHBIE TUIIBI KPUCTAUIMUECKUX 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.



