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JIncr akryanusanny padodeii porpamMmal

PaGouas nmporpamMa nepecMoTpeHa, ofcyxaeHa 1 onodpeHa mid peanusanun B 2020 - 2021
yaebHOM rofy Ha 3acefiaHnH kadenprl [eomorun, Mapkuwelinepckoro aena u oborameHns

Ipotokon ot 03 Wﬂ r. N1
3ag. kadenpoi = e H.A. T'punun

Pabogas nporpamMma nepecMoTpena, o0cyxk/ieHa u ono0peHa a peanusanun B 2021 - 2022
yyeGHOM roay Ha 3acegannd kadeapsl [eonoruu, Mapkiefiaepckoro gena i odorameHns

IIpotokon o1 20 . N
3aB. Kadeapol . U.A. I'puimn

PaGouan mporpamMma nepecMoTpeHa, ofcyxaeHa H oaobpeHa A peanuzauuy B 2022 - 2023
yuebHOM Tofly Ha 3acenaHuu kadenpel [eonoruu, Mapkieiinepcxoro nena 1 oboralmeHus

[Iporokomor 20 r N
3aB. xadeapoit WA, I'puuma

PaGouan nporpamma nepecMorpera, obcyxaena u ogoOpena Jia peannzanun B 2023 - 2024
y4eGHOM TOIY Ha 3aceaaHnH Kadeaprl [eoyiorvn, MapKineHepckoro aena u oforamenus

Ilpotokon or 20 r. N
3asb. Kadeapoi H.A. I'pumvu

- Palouad nporpaMma nepecMoTpeHa, o0cy:kaeHa 0 ofobpeHa A peanusaniu B 2024 - 2025
yueGHOM rofy Ha 3aceqaHuu Kadeapel ['eonorin, Mapkineiaepckoro gena u 0dorameHus

[Iporokonor 20 r. N
Jas. kadenpon WA, I'puins

Pabowas nporpaMma mepecMoTpera, oGcyxkaeHa u ogobpeHa s peanusanun B 2025 - 2026
yueGHOM rofty Ha 3acenaHuu kadenpsr Teomornu, mapkmwefinepckoro aena u oboramenns

[IpoToxosor 20_r. N
3as. xadeapoH N.A, 'punn




1 Iles1u ocBOEHUSI TN CHMUTLTHHBI (MOLYJIs1)

Henbto  nucuumuubbl  «Teopust  kpucramiorpaduu»  sSBISeTCS  U3y4eHUE
KPUCTALIIO-MOP(OJIOTHH, KPUCTALNIOXUMUHU, KPHUCTAUIOGU3UKH ¥  KPHUCTAJIOTEHEe3Hca
MUHEPAJIOB B METAJUTYPTUUECKUX U €CTECTBEHHO-T€0JIOTMUECKUX MTpoLieccax.

CTyaeHT JOJKEH M3YyYUTh OCOOCHHOCTH KPHUCTAUIMYECKOrO COCTOSIHUS METaJIOB
MUHEPAJIOB, ONPEAETSIOUIMX COCTaB Pyl U MX (PU3ndeckue cBoiicTBa. bynymuii meramtypr
JIOJKEH TIYOOKO 3HAaTh MUHEPAIbHOE ChIPhE KaK OCHOBHOM MCXOJHBIA MCTOYHHK METAJIIOB,
OTHEYINOPHBIX, (IIIOCYIOIIUX, JIETUPYIOIIUX, (OPMOBOYHBIX, CTPOUTENbHBIX M  TP.
MaTepualioB, a TaKXE TEXHOJOTMYECKM BPEAHBIX MHUHEPANbHBIX IpuUMeceid B
METATypruueckoM  cbipbe. OBnaserb HEOOXOIUMBIM U JOCTATOYHBIM  YPOBHEM
npoeCCHOHATBHBIX KOMIIETEHIIMA B cOOTBETCTBUU ¢ TpeboBanusimu PI'OC BO mo
Hanpasnenuto 22.03.02 «Meramtyprusiy, npoduiib METaJUTYDI Ul YEDHBIX METAIIJIOB.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Huctummuaa Teopust kpucramiorpaduu BXOJUT B BapUATUBHYIO YacTh y4eOHOTO
rJ1aHa 00pa30BaTEIHLHOM TPOTPAMMBI.

Jnst  u3ydeHuss AMCHUIUIMHBL  HEOOXOAMMBI  3HaHUSA  (YMEHHS, BJIQJCHHS),
c(hopMUPOBaHHBIC B pE3YJIbTaTE U3yUYCHHUS AUCITUTUIHH/ TPAKTHK:

Xumus

dusnyeckas XUMHS

dusuka

Maremartuka

3HaHus (yMeHUs, BIaJIEHUs ), TOJIyYeHHbIE IPU U3YYCHUH JaHHOW JUCIUILIUHBI OyAyT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTNH/TIPAKTHK:

[IpounsBoacTBeHHAs — PEAAUIIIIOMHAS TPAKTHKA

3 Komnerenuun ody4armierocs, popMupyemMbie B pe3yJabTaTe 0CBOCHUSI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIe Pe3yJabTAThl 00yUeHu sl

B pesynbrare ocBoeHuss mucummuiiHbl (Momynsi) «Teopus kpucrayuiorpadum»
oOyJaronuiicst ToKeH 0071a1aTh CIEAYIONUMU KOMITETEHITUSIMU:

CTpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JJIEMEHT
KOMIIETEHINH

[TK-2 criocoOHOCTHIO BBIOUPATH METO/IbI UCCIIEI0BAaHUS, INIAHUPOBAThH U MPOBOIUTH
HE00XO0/IMMbIE SKCIIEPUMEHTHI, HHTEPIIPETUPOBATh PE3YIbTATHI U JA€TIaTh BHIBOJIbI

3HaTh OCHOBHBIE ONPEJEIICHUS U IOHITHS ITPEIMETOB KpHcTauiorpadus,
MUHepa-JIorus U nerporpadusi; cneunuKy U IPUHIHUIBI HAYYHOTO
3HAHUA; TJIAaBHBIC 3TAIlbl Pa3BUTUA HAYK;

- QJIEMEHTHI U NTapaMeTPhl IPOCTPAHCTBEHHON PEIIETKH;

- OCHOBHBIE CBOICTBA KPUCTAIIMYECKOTO BEIIECTBA, KITACCH()UKAIHIO
KpPHU-CTAJIJIOB U MPOCThIe ()OPMBbI MHOTOI'PaHHHUKOB;

- OCHOBHBIE 3aKOHBI KpUCTAIIOrpauu;

- YCTaHOBKY U CUMBOJIUKY KPUCTAJLIOB;

- CTPYKTYpPY KPUCTAJUIOB;

- TMarHOCTUYECKUE MPU3HAKU MUHEPAJIOB;

- KJ1accu(UKaIMI0 MUHEPAJIOB, OOIIYI0 XapaKTEPUCTUKY KIJIACCOB,
OCHOBHBIE HalPaBJICHUs MPAKTUYECKOT0 HCIIOJIb30BaHUS MUHEPAJIOB;
- OCHOBHBIE DHJIOTEHHBIE U SK30T€HHBIE ITPOIECCH MUHEPAITO00pa30BaHHSI




VYmeTb

KOPPEKTHO BBIPAXKATh M apIyMEHTHPOBAHO OOOCHOBBIBATH MOJT0)KEHHS
npeaMeTHOM 001acTH 3HaHUSA, TMAaTHOCTUPOBATh 3 (HEKTUBHOCTH
METO/IOB UCCIIEIOBAHNS; IPUMEHATH HOBBIC 3HAaHHS B HAyYHO-
NPAaKTUYECKOHN 1eATEIBHOCTH.

- OTIPEIETIATD HIIEMEHTHI CHMMETPHUH U IIPOCTHIE (HOPMBI MHOTOTPAHHUKOB
¥ UX KOMOMHAIIMU, CHMBOJIBI TPaHEH U KJIaCCU(PHUIIMPOBATH KPUCTAILIHI;

- OIIUCBHIBATh CTPYKTYPHI KPUCTAIJIOB;

- oTIpeneNATh (PU3NYECKHe CBOWCTBA U MOP(OJIOTHIO MUHEPAJIOB.

Bnaners

HaBbIKaMU U MCTOAHWKAMH OLICHKH, U HHCTPYMCHTAMU ITPOBCACHUA
HCCHCHOB&HHI;'I; HaBbIKaMH JUAI'HOCTHUKH KPHUCTAJLJIOB, MUHCPAJIOB.




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIMIINHBI (MOTYJIs)
OO0mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHUIl /2 aKaja. 4acoB, B TOM

YUCIIC:

— KOHTaKTHas pabota — 22,65 aka. 4acoB:
— ayIUTOpHAs — 22 aKaJl. 4acoB;

— BHeaynutopHas — 0,65 akaj. yacos
— caMmocrosiTenbHas pabora — 49,35 akan. 4acos;
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1. OcHoBBI KpucTaILIOTpaduu
Hanwucanue
Peructparnus na o
o JioMaliHeil paboTbl
caiire .
. Nel mo 3agaHHON
https://www.lekto N
- Teme. Y CTHBIN
rium.tv/ Ha kypc
. ompoc
nexiuit «OCHOBBI
(cobecenoBanue).
1.1 BBognas. OcHOBEBI KPUCTAJUIOXUMUHU
Brinonnenne
KpHucTauiorpaduu. 3aKkoH 0,5 2 ». N3yuenune . TIK-2
o 3aJlaHui 110 Kypcam
MOCTOSIHCTBA YIJIOB OCHOBHOI1 1
N «OCHOBBI
JIOTIOJTHUTENIEHOM
o KPHUCTAJUIOXUMHUY.
HaY4HOM
IIpencraBnenue
JUTEPATYPEI,
PE3yNBTaTOB B BHIC
Koncenexra mporpecca Ha Kypce
JICKLIMA. p up yp
(caitr openedu.ru).
Nzyuenue
yrens Hanucanue
8 OCHOBHOW 1 .
. | momamneit paboTs
JIONOIHUTENBHOM | "oy SaNIaHHOL
1.2 CuMMeTpHst KPUCTAIIIOB 0,5 2 HAYYHOH - o TIK-2
HTEDATYDEL TeMe. Y CTHBIN
DATYPEL. onpoc
Pabora ¢
(cobecenoBanue)
SHIUKIIONIETUSMH.
ITogroroBka k Hammcanue
NPaKTUYECKOMY | JOMamIHed paboThl
3aHSITHIO. Nel mo 3agaHHONK
Uzyuenue TeMe. Y CTHBII
OCHOBHOI1 1 ormpoc
1.3 TIpocTteie OpPMBI N
p (bop 0,5 2 2 | nononHUTENRHOM | (cobecemoBaHue). TIK-2
KPHCTAIJIOB o
Hay4HOH Brinonuenue u
JIUTEPATYPBI. 3aImuTa
Pabora ¢ HPaKTUIECKOH
SHIMKJIONIEIUAMH, paboThI
CJIOBapsIMH. Nel




ITogroroBka k

Hanucanue
IIPAaKTHYECKOMY o
JIOMaIIHei paboTel
3aHATHIO. o
Nel no 3apmanHO#M
Uzyuenne o
. TeMe.. Y CTHbIN
OCHOBHOI1 1
1.4 Kpucramiorpaduieckue JTOTIOJTHUTEIILHOU Orpoc
0,5 2 . (cobecenoBanue) TK-2
CHUMBOJIBI Hay4YHOU
HTEDATYDEL Brinonnenue u
DaATYPHL, 3aluTa
KOHCIIEKTa N
. MIPAKTUYECKOH
nekuuit. Pabota ¢
HIUKJIOTICAUAMH paots!
PHIHKIIONEN ’ Ne 2
CJIOBapSMH.
Hroro no pasaeny 2 4
2. OCHOBBI KPUCTAIIOXUMHUH
Uzyuenne
OCHOBHOMW 1
N Hanucanue
JIOTIOJTHUTENILHOM .
N JoMaliHeil paboTsl
Hay4YHOU .
Ne2 no 3amanHO#M
2.1 OCHOBBI KPUCTAJLIOXUMUHU 1 JUTEPATYPHI, N TIK-2
TeMe. Y CTHBIN
KOHCIIEKTa oIboC
nexmuii. Pabora ¢ P
(cobecenoBanue)
SHIMKJIONIEIUSMH,
CIIOBapsMHL.
Hroro no pazaeny 1
3. OCHOBBI MUHEPAJIOTHH
Hanwucanue
JioMaliHeil paboTbl
Peructpamms ma | Ne3 mo 3amanHOU
mwiardopme TeMe.
www.lektorium.tv Bsimonuerne
. Ha Kypc «Mucsl | 3amaHuii no kypcy
3.1 BBonnas JIEKIHsL. 05 1 peaJbHOCTH «Mudsr u K-2
Munepanorus. ' KaMHs». PEaNbHOCTH KaMHS».
N3yuenune [IpencraBnenue
yueOHOi u PEe3yJIbTaTOB B BUIE
Hay4IHOH nporpecca Ha Kypce.
autepat3399ypsr. |(www.lektorium.tv.).
VYerHblii onpoc
(cobecenoBanue)
Brimonnenue u
3aIIuTa
IloaroroBka k H N
MIPaKTHYECKON
MIPaKTHYECKOMY
paboTh
3aHATHIO. .
3.2  KpucrammoxuMuieckas Ne 3. Ycrbiii onpoc
15 2 Nzyuenwue TIK-2
KJ1acCU(HUKALUsI MUHEPAJIOB N (cobecenoBanue).
yueOHOI U
o Hammucanue
Hay4IHOH o
HTOPATYDbL JIOMAIIHeH paboTh
PATYPBL. Ne3 no 3apmanHOM
TeMe.
Brimonnenue u
3aImuTa
IoxnroroBka JTa00paTOPHBIX
HPaKTHIECKOMY pabot
3.3 OnTuyeckue 74 3aHSATHIO. Ne 4,5, VeTHbiit
MeXaHUYECKHe CBOWCTBa 1 3/31 Nzyuenue onpoc [K-2
MUHEPAJIOB yueOHOH U (cobecenoBanue).
Hay4HOM 1uTepa- Hanucanue
TYpBL. JoManraeit paboThI

Ne3 mo 3agaHHOMN
TeMe.




Brimonnenue u

3anmra
IMoxroroBka nabopaTopHBIX
MIPAKTUYECKOMY pabor
3.4 CTpykTypsl W TEKCTYpBHI 3aHATHIO. Ne 4,5. Vernbrit
MHUHEpAJbHBIX arperartoB B 1 /i 4 Wzyuenne onpoc IK-2
pyAax v TOPHBIX MOPOax yueOHOM U (cobecenoBanue).
Hay4YHOU Hanucanue
JUTEPATypBI. JoMantHeil paboTh
Ne3 no 3amanHOM
TEMe.
Wzyuenne
OCHOBHOI U 110-
3.5 Kpucramioodpasyromias MOJIHUTEIEHON Hamnucanue
cpena B nporecce Hay4HOH JH- pedepata o
MHHEPanoo0pa3oBaHHUsI. 6 TepaTyphl, 3aJJaHHOU TeMe. IK-2
Ku-nernueckue THITBI KOHCIIEKTa JIeK- VYcTHbI# ompoc
KpHCTAIUTM3aLuT nuii. Pabora ¢ (cobecenoBanue)
SHLUKJIONE UM,
CIIOBapsAMHU
Brimonnenue
Nzyuenne N
N JioMaliHeil paboTbl
OCHOBHOI1 1 .,
. | Ne3 mo 3amannoi
JIOTIOJTHUTENIBHOM N
3.6 3apoxkieHHe KpPHCTAIIOB - Teme. Y CTHBIN
B T€OJIOTHYECKUX u Y orpoc
6 JUTEPATYPHI, TIK-2
METAITyPTHIECKUX (cobecenoBanue).
KOHCIIEKTa
mporeccax N Hanucanue
nekuuii. Pabota ¢ .
JIOMAIHEeH paboThI
SHIMKJIONIEIUSMH, .
Ne3 o 3apanHoiM
CIIOBapsIMHL.
TEMe.
Wzyuenue
OCHOBHOI 1 Hanwucanue
3.7 OCHOBHBIE TEOPHUH POCTA JIOTIOJTHUTENBHOW | JoMalHe# paboThl
KpUCTAJUIOB B TIpoIlecce HayqIHOU Ne3 mo 3amanHOM
r€0JIOTUYECKOTO u 6 JUTEPATYPBI, TeMe. M0 3aJJaHHOU IK-2
TEXHHYIECKOTO KOHCIIEKTa Teme. Y CTHBII
MHHEpaoo0pa3oBaHus nexuuit. Pabota c orpoc
SHIUKIIONEAUsAMH, | (cobecenoBaHue)
CIIOBapSIMH.
Hroro no pazaeny 4 6/411 | 33
4. T'eonorn4eckue npoeccs
Beimonnenne
4.1 OCHOBHBIE T€OJIOTHYECKUE Visyuchie JIOMaIIHei paboThl
MIPOIIECCHI o0Opa3zoBaHus . Ne4 no 3apmanHOM
pott . OP 1 2 | yueOHOI u Hay4- HIAIHO IK-2
MECTOPOXKACHUH  TIOJIE3HBIX . Teme. Y CTHBIN
HOH JITEpaTyphl
HCKOTIaeMbIX orpoc
(cobecenoBaHue)
Hammucanue
IMoaroroBka k | momamiHe# pabGOTHI
4.2 TexHHYECKUE MPOLECCHI npaktnyeckomy | Ne4 mo 3amanHO#M
MHUHEpanoo0pa3oBaHus  NpHU 3aHATHIO. Teme. BeimonHenne
arJioMepaInyy B MpOU3BO/ICTBE 2 1 2 Uzyuenue 1 3aIuTa IK-2
YyryHa W CTaju U B yueOHOI U nabopaTopHBIX
OTHe-yNOpHOH (yTepoBKe Hay4YHOU pabor
autepatypbl | Ne 6. YcTHBIH onpoc
(cobecenoBanue)
Hamucanwue
4.3 OCHOBHEBIE METO/IBI NsyueHnue JIoMarrHei paGoThI
KPUCTAJUIOMUHEPAJIOTUYECKUX 1 235 yueOHOI U Ne4 no 3agannoit MK-2
u neTporpapuuecKux ' Hay4HOU TeMe. Y CTHBII
UCCIIeIOBaHN I JUTEPATYPBHI. onpoc
(cobecenoBanme)
Wroro no pazneny 4 1 6,35
Uroro 3a cemectp 11 11/411 49,35 3a4éT
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11

11/41

49,35

3a4€T
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5 O0pa3oBartejibHbIE TEXHOJIOTHH

Jia  peanuzanuu  NPeAyCMOTPEHHBIX BHAOB Yy4eOHOM paboThl B  KadecTBe
00pa3oBaTeNbHBIX TEXHOJOTUH B MpenojaBaHuu AUCUUTUIHNHBL «Teopust kpuctammorpadurm
UCIOJIB3YIOTCSl TPAUIIMOHHbBIE, HHTEPAKTUBHBIEC, TEXHOJIOTHSI C UCIIOJIb30BAHUEM JJIEMEHTOB
OHJIAH - KYypCOB, TPEACTABICHHBIX Ha HALMOHAIBHON 00pa3oBaTeNbHON IUIaThOpME
«OTKpBITOE 00pa3oBaHKe» - Openedu.ru., a Takxe Ha mIaThopMe MPOCBETUTEIHLCKOTO MPOSKTA
«JlekTopuym» - www.lektorium.tv.

Jlexiuu mpoxXoIsAT B TpaaulMoHHON (opme. Ha neknuu-koHCYIbTalluu, U3JIaraercs
HOBBII  Marepuaj, CONPOBOXKAAIOUIMICS BONPOCAMHU-OTBETAMH TI0 TEME  JICKLHUH.
Hcnonp3yeTcss TEXHOJOTHS - JIGKUUSA-BU3yalld3alMsi, TI€ HU3JIOKEHHE Marepuala
COIIPOBOKIAETCS Mpe3eHTalnel (JeMoHCTpaneld y4eOHbIX MaTepUaloB, MMPEICTaBICHHBIX B
pa3MYHBIX 3HAKOBBIX CHUCTEMax, B T.4. WUIOCTPAaTUBHBIX, TIpaUuecKux, ayauo- u
BUJICOMATEPHAJIOB.

JIaGoparopHble U MpaKTUUYEeCKHe pPa0OTHI BHITOIHSAIOTCA CTYACHTaMU 110 BapUaHTaM.

CamocrosarenbHas paboTa 3akiIO4aeTcsi B MpopabOTKe OTAEIbHBIX BOIPOCOB TPHU
W3YYEeHUHU IUCUUIUIMHBI U P MTOATOTOBKE K cllaue 3a4eTa.

1. TpaguunoHHbIe 00pa30BaTENbHBIC TEXHOJIOTHH OPUEHTHUPYIOTCS Ha OPTaHU3AIHIO
00pa3oBaTeNbHOTO Mpollecca, MPEANONaralonlyl0 NpSIMYI0 TPaHCISIUIO 3HAaHWM — OT
NPEnoIaBaTeNs K CTYJACHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UILTIOCTPATHBHBIX
METOJIOB 00y4eHuUs). YueOHas AeITeTbHOCTh CTY/IEHTa HOCUT B TAKUX YCIIOBHSIX, KaK MPaBUJIO,
PENpONYKTUBHBIA XapaKTep.

@opmbl y4eOHBIX 3aHATHI C HUCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

WudopmannonHass JeKOUsT — TOCIEIOBATENIbHOE H3JIOKEHHE MaTepuana B
JTUCIUIIMHAPHON JIOTHKE, OCYLIECTBISIEMOE MPEHMYIIECTBEHHO BepOaIbHBIMU CPEICTBAMU
(MOHOJIOT TperoaaBaTes).

Cemunap — Oecema mpemojaBaTelsi M CTYISHTOB, OOCYKIEHUE 3apaHee
MOJrOTOBJICHHBIX COOOMICHWH MO Ka)KAOMY BOIPOCY IUIaHA 3aHATHS C €AMHBIM JJIS BCEX
HepeyHeM peKOMEHAyeMOoi 00s3aTelbHOM U JONOIHUTEIBHOM IUTEpaTypHhI.

[IpakTryeckoe 3aHsATHE, MTOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH M HAaBBIKOB TI0
IPEUI0KEHHOMY aJITOPUTMY.

2. TexHonOTHH MPOOJIEMHOTO OOYICHUS — OpraHU3aIis 00pa30BaTEILHOTO MPOIIecca,
KOTOpas MpeAroaraeT MoCTaHOBKY POOJIEMHBIX BOIIPOCOB, CO3JaHHE YUEOHBIX MPOOIEMHBIX
CUTYaIMi IJIsl CTUMYJTUPOBAHHS aKTHBHOM MTO3HABATEIBHOM AEATEIBHOCTH CTYICHTOB.

®opMbl y4eOHBIX 3aHATHI C UCIOIb30BAHUEM TEXHOJIOT M MPOOIEMHOT0 00Y4EHUs:

[IpobnemHass JeKuus — W3JIOKEHHE MaTepuaia, NpPEIIoIaraiee MOCTaHOBKY
MpOOJIEMHBIX M JMCKYCCHOHHBIX BOMPOCOB, OCBEIICHHE DPA3JIUYHBIX HAYYHBIX IMOAXOMOB,
ABTOPCKHE KOMMEHTAPHUH, CBSI3aHHBIE C PA3JIMYHBIMU MOJIENISIMU WHTEPIPETAIINN U3Y9aeMOT0
MaTepuana.

Jlexuust «BaBoem» (OMHapHas JIEKIUsI) — U3JIOKEHUE Marepuaia B ¢opme
JIMAJIOTHYECKOro OOIIeHHsl JABYX NpenojaBareieil (Hampumep, PEKOHCTPYKIMS uaiora
NPEICTaBUTEINICH Pa3IMIHBIX HAYYHBIX HIKOJ, Ky4EHOTO» M «IIPAKTHKA» U T.11.).

[IpakTudeckoe 3aHsTHE B (opMe MpaKTUKyMa — OpraHu3anus y4eOHOU paboThI,
HarpaBJeHHAs Ha pENIeHHE KOMIUIEKCHOW y4eOHO-TI03HABATENIbHON 3a7auu, TpeOyromen ot
CTyJIeHTa TPUMEHEHHUS KaK HAYYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUIESCKIX HABBIKOB.

[IpakTdeckoe 3aHsITHE HAa OCHOBE Keiic-Meroma — oOydeHHe B KOHTEKCTe
MOJCIUPYEMOM  CUTyallM¥,  BOCIPOM3BOJAIICH  peanbHBIE  yCIOBUS  HAy4YHOM,
IIPOU3BOJICTBEHHOH, 00IIeCTBEHHON NeSATEebHOCTH. Oobyuaromuecs JTOJIKHBI

MIPOAHAIM3UPOBATh CHUTYalUIO, pa3o0paTbcs B CYTH MpPOOJEM, MPEASIOKHUTh BO3MOXKHBIE
pewmieHuss ¥ BbIOparh Jyuiiee u3 Hux. Keicbl 0a3upyrorcs Ha peanbHOM (DaKTHYECKOM
MaTepuae WIH )K€ IPUOIHKEHbI K peallbHON CUTYallUH.

3. UrpoBble TEXHOIOTUH — OpraHu3anus 00pa3oBaTeIbHOTO MpoIecca, OCHOBaHHAs Ha



PEKOHCTPYKIIMM MOJEJICH TOBENCHUS B paMKaX IIPEUI0KECHHBIX CLIEHAPHBIX YCIOBHH.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM UTPOBBIX TEXHOJIOTHH:

VYuyebHasg urpa — (opma BOCCO3JaHHUS NPEAMETHOIO M COLMAIBHOIO COJEp KAHUSA
Oyaymieit mpoecCUOHANBHONU JEATENbHOCTH CIEHUAINCTA, MOJEIUPOBAHUS TaKUX CHUCTEM
OTHOLICHHUH, KOTOPBIE XapaKTEPHBI JIJIs1 9TOU AEATENbHOCTH KaK LIEJIOTO.

JlenoBasi Urpa — MOJICIIMPOBAHKUE PA3TUYHBIX CUTYaIlUi, CBA3aHHBIX C BHIPAOOTKOHN U
IPUHATHEM COBMECTHBIX PELICHUH, 00CYKAEHUEM BOIIPOCOB B PEKUME «MO3TOBOI0O IUITYPMay,
PEKOHCTPYKIMEH (PYHKIIMOHATBHOTO B3aUMO/ICHCTBUSA B KOJIJICKTHBE H T.I1.

PoneBast mrpa — mMuTanus WO PEKOHCTPYKLUSA MOJIENEH POJEBOrO IOBEACHUSA B
[IPEJJIOKEHHBIX CLIEHAPHBIX YCIOBUSX.

4. TexHOJIOTUU IPOEKTHOr0 00yUYeHHsI — OpraHu3anus o0pa3zoBaTeIbHOIO Ipolecca B
COOTBETCTBUH C QJTOPUTMOM IOATAIMHOTO PEUICHUs MPOOIEMHON 3aaull WM BBITOJIHEHHS
yueOHoro 3agaHus. [IpoekT mpexnosaraeT COBMECTHYH  Yy4e€OHO-TIO3HaBaTENIbHYIO
JeSITeTIbHOCTD TPYIIIBI CTYI€HTOB, HAIIPABICHHYIO HA BHIPA0OTKY KOHILIETIIIUH, YCTAHOBJICHUE
nened M 3aaad, (GOpMyJIUPOBKY OXKHMIAEMbIX PpE3yJbTaTOB, OINpPECICHUE NPUHIUIIOB U
METOJIMK PEIIECHUs [TOCTAaBIEHHBIX 3ajay, IUIAHUPOBAHUE X0Ja pabOThI, MOUCK JAOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, MOATANHYIO peaU3aliIo I1aHa paboThl, IPE3EHTALUI0 PE3YJIbTATOB
paboThI, X OCMBICICHHE U PEIIKCHIO.

OCHOBHBIE TUIIBI IPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa HpubimxkeHa K (opMaTy HaydyHOTro
UCCIIEI0BaHMsl (JOKA3aTeIbCTBO AKTYaJIbHOCTU TEMBbI, ONPECIIEHUE HAy4YHOU HpOOJIEMBI,
npeaMera U o0bEeKTa HCCIIEAOBaHUS, LieJed M 3ajad, METO/I0B, MCTOUHUKOB, BBIIBI)KEHHUE
THITOTE3bI, 0000IIEHNE PE3yIbTATOB, BBIBO/IBI, 0003HAYEHNE HOBBIX MPOOIIEM).

TBopueckuil mpoeKT, Kak MPaBUIIO, HE UMEET JeTaIbHO MPOPAOOTAHHOM CTPYKTYpBHI;
yueOHO-I03HABATENbHAsL JIEATENbHOCTh CTYACHTOB OCYLIECTBIISETCS B paMKax PamMOYHOIO
3aJaHusl, NONYMHSACH JIOTMKE W MHTEpPECaM YYaCTHHKOB IIPOEKTa, JXaHPy KOHEYHOI'O
pe3ynbrara (raseta, GuibM, Ipa3IHUK, U3JaHUE, SKCKYPCUS U T.I1.).

NHpopMallMOHHBIM MpOeKT — Yy4yeOHO-TIO3HaBaTeNbHAas JAEATENbHOCTh C  SIPKO
BBIPQXCHHOW A3BPUCTHYECKON HAmNpaBJIE€HHOCThIO (IIOMCK, OTOOpP M cHUCTeMaTH3alus
UH(POPMALIUU 0 KAKOM-TO 00BEKTE, 03HAKOMJICHHE YYaCTHHUKOB IPOEKTa C 3TOM HHpopmanueil,
ee aHaJIM3 1 00001IeHHE [T [Tpe3eHTalMK O0Jiee IUPOKON ayAUTOPHH).

5. IHTepaKkTHBHBIE TEXHOJIOIMH — OpraHu3anus o0pa3oBaTeIbHOIO Mpoliecca, KoTopas
npeJoiaraeT akTUBHOE U HEJIMHEWHOE B3aUMOJEHCTBHUE BCEX YYAaCTHHKOB, JOCTH)KEHHE Ha
3TOH OCHOBE JMYHOCTHO 3HAYMMOTO Ul HHMX 0Opa3oBaTeibHOro pesyibTara. Hapsnay co
CHEMAIM3UPOBAaHHBIMU  TEXHOJOTHSIMH  TakOro poja HNPHUHLUI  HWHTEPAKTUBHOCTHU
IpOCIEXHUBAaETCsI B OOJBIIMHCTBE COBPEMEHHBIX  OOpa30BaTEeNbHBIX  TEXHOJIOTHH.
MHTEepakTUBHOCT  TOJpPa3yMeBaeT  CYObEKT-CYObEKTHbIE  OTHOIIEHUS B  XOJE
o0pa3oBaTeNbHOrO TMpolecca M, Kak CleJACTBHe, (OPMHPOBAHHE CaMOpa3BUBaIOLIEHCs
WH()OPMAIMOHHO-PECYPCHOMN CPEIBI.

®opMbl YUeOHBIX 3aHITUH C MCIIOIB30BaHUEM CHEUATU3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHIL:

Jlexuust «oOpaTHOW CBSI3M» — JIEKIUA—TIPOBOKALUs (M3JI0KEHNE MaTepualla ¢ 3apaHee
3aINIAHUPOBAHHBIMU omnoKamu), nekuus-oecena, JEKIHSI-TUCKYCCHS,
JEKIHANPECCKOHPEPEHITHSL.

CeMuHap-IUCKyCCHSI — KOJIJIEKTUBHOE 00CYXK/IeHHE KAaKOro-JInbo CIOpHOro BOIPOCa,
npoOieMbl, BBIABJICHHE MHEHMH B Trpymne (MEXIPYNIOBOW IUalior, JUCKYyCcCUS Kak
CIIOp-IaJor).

6. HMudopManmoHHO-KOMMYHHMKAIIUOHHBIE  00pa3oBaTEelIbHbIE  TEXHOJIOTMH  —
OpraHu3aIus 00pa3oBaTeNbHOTO nporecca, OCHOBaHHas Ha MIPUMEHEHUH
CHELMATU3UPOBAHHBIX IPOTPAMMHBIX CpeJl U TEXHUYECKHX CPEJCTB PabOThI ¢ HHPOPMAaLUEH.

@®opMbl yUeOHBIX 3aHATUN C UCIOJIB30BaHUEM MH(OPMALOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOT U



Jlexuus-Buzyanu3anusi — HU3JOKEHUE COJCp)KAaHUS  COMPOBOXKAAETCA  Ipe3eHTaluei
(meMoHCTpaIyel ydeOHbIX MaTepUaoB, IPEACTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CUCTEMAX,
B T.4. WUTIOCTPATUBHBIX, TPpaQUUECKHX, ayIH0- U BUJIEOMATEPHAIIOB).

[IpakTuyeckoe 3aHsATHE B (OpMe MpPE3eHTAIMM — TPEACTABICHUE pE3yJIbTAaTOB
MIPOEKTHOI WM UCCIIEI0BATEIbCKOM NeATEeIbHOCTH C UCIOIb30BAaHUEM CIIELUaTU3NPOBAHHBIX
IIPOIPaMMHBIX CpeJ.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
[Ipencrasneno B npuiioxeHuu 1.

7 OueHOYHBbIE CpeACTBA AJIsl IPOBeeHH s IPOMEKYTOUHOI aTTecTAlMI
IIpencraBneHbl B IPUIIOKEHUH 2.



8 VYueOHo-MeToaMUYeckoe W HHpoOpPMANMOHHOE oOecnevyeHHe TUCHHIINHBI

a) OcHoBHas TUTEpaTypa:

1. T'anbriepun, A. M. I'eonorus : ydeOnuk / A. M. Tampnepun, B. C. 3aiineB. —
Mocksa : I'opnas kuura, [0. r.]. — Yacts IV : Umxenepnas reonorus — 2011. — 559 ¢. —
ISBN 978-5-98672-158-3. — Tekcr : snekrponnslii // JlaHp | 37eKTpOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/1497 (nara oGpamienus: 06.04.2020). —
Pexxum nmoctyma: st aBTopu3. mosib3oBateneit. O0mias reosorusi: Y4eOHUK 171 By30B. B 2 1./
[Mox pen. A.K.Cokonosckoro.- M., 2011 r.: T.1,T.2.

2. [TouBoBencHKE U MHKEHEpHAs reotorus © yuyebnoe mocooue / M. C. 3axapos, H. T
Kopger, T. H. Hukonaea, B. K. YuaeB. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2017.
— 256 c¢. — ISBN 978-5-8114-2007-0. — Tekct : onektpoHHbii // Jlanb
3JIEKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/107911

0) JlomostHMTEIbHAS JIATEPATYpa:

1. bparuna, B.W. Kpucraniorpadus, Munepanorus u obOoramieHHe MOJIE3HBIX
UCKOMae-MbIX: ydeOHOoe mocobue, MHHHCTEPCTBO 00pa3oBaHHMS W Hayku Poccuiickoi
Oene-paunu, Cu-obupckuit denepanbHblii  yHUBepcuteT, KpacHosipck:  Cubupckuit

denepanbubiii  yHUBepcutTeT, 2012. 152 c¢. [Dnekrponnsii  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=363881
2. Epmoinos, B.A. OcHoBel reonorun: Yueonuk / B.A. Epmosnos, JI.H. Jlapuues,

B.B. Moceiikun / Ilog pen. B.A. EpmonoBa - 2-e¢ u3a., crep. - M.: M3garenbcTBO
MOCKOBCKO-TO TOCY-IapCTBEHHOTO TopHOro yHuBepcutera, 2008. -598 c. [DaexkTpoHHBIH
pecypc]. - URL:
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-i-osnovy-geologii-ermolov-va-|
arichev-In-moseykin-vv.pdf

3. Epmonos, B.A. MecToposxieHuUs MOJIE3HBIX MCKOMAaeMbIX: Yueb. /IS By30B /
B.A. Ep-monos, I'.b. ITonosa, B.B. Mocetikun, JI.H. Jlapuues, I'.H. Xaputonemko / [lox pen.
B.A. Ep-momnoBa. - 4-e usn., crep. - M.: usgarensctBo «l'opHas kHuray», MznatenbcTtBo
MOCKOBCKOT0O ro-CyJIapCTBEHHOro ropHoro yHusepcurera, 2009. - 570 c. [DneKkTpoHHBIN
pecypc]. - URL: http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-vi-
mestorozh-deniya-poleznyh-iskopaemyh-ermolov-va-popova-gb-mo.pdf

4. JlpsixoB, b.H. I'eone3us : yueOnuk / b.H. [IpsikoB. — 2-e¢ m3x., ucnp. — CaHKT-
[e-tepOypr : Jlanp, 2019. — 416 c. — ISBN 978-5-8114-3012-3. — TekcT : 37eKTPOHHBIH //
Jlanb : AIIEKTPOHHO-OMOIMOTEIHAS cucrTema. — URL:
https://e.lanbook.com/reader/book/111205 . — Pexum gnoctyma: nans  aBTOpHS.
MIOJIB30BaTENEH.

5. EpunoBa, M.U. T'eone3ust : yueOHoe mocobue / W.M. EpunoBa. — Mocksa :
MU-CUC, 2017. — 55 ¢. — Tekct : anexTpoHHbIN // JlaHb : 3MEeKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/105279 . — Pexwum moctyma: Juisi aBTOPH3.
MIOJIb30BaTe-JIEMH.

6. I'maporeosnorust U WHKeHepHas reojorus : yueOHuk / A.M. TI'amsnepun, B.C.
3aii-1ieB, B.M. Moceiikun, C.A. ITyneBckuii. — Mocksa : MUCHUC, 2019. — 424 ¢. — ISBN
978-5-907061-48-4. — Tekcr : >neKTpoHHBIH // JIaHb : 3IeKTPOHHO-OMOINOTEYHAs cHCTEMA.
— URL: https://e.lanbook.com/book/129005 . — Pexum mgoctyma: ajisi aBTOPH3.
M0JIb30BaTE-JIEN.



https://e.lanbook.com/book/1497
https://e.lanbook.com/book/107911
http://biblioclub.ru/index.php?page=book&id=363881
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-i-osnovy-geologii-ermolov-va-larichev-ln-moseykin-vv.pdf
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-i-osnovy-geologii-ermolov-va-larichev-ln-moseykin-vv.pdf
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-vi-%20mestorozh-deniya-poleznyh-iskopaemyh-ermolov-va-popova-gb-mo.pdf
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-vi-%20mestorozh-deniya-poleznyh-iskopaemyh-ermolov-va-popova-gb-mo.pdf
https://e.lanbook.com/reader/book/111205
https://e.lanbook.com/book/105279
https://e.lanbook.com/book/129005
https://e.lanbook.com/book/129009

B) MeToanyeckune yKazaHus:
[IpencraBneHsl B IPUIIOKEHUH 3

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecrieueHue

HaumeHnoBanue o
10 Ne moroBopa Cpox 1ecTBUS JIMLICH3UN

MS Windows 7
Professional(s  |1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |[1-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Off.lce 2007 Ne 135 o1 17.09.2007 Oeccpo4HO
Professional
7Zip cB000THO pactpoctpansiemoe 110 OECCPOUHO

Ipodeccuonanbubie 6a3bl JAHHBIX U HH(OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
| Ha3zpanwme Kypca | Cchlika |
Hanuonanbaas WH(pOpMAIIMOHHO-aHATUTUYECKAS URL
cucrema —  Pocculickuidi ~ MHAEKC ~ HAY4YHOIO
nutuposanus (PUHIL)
[TouckoBast cuctema Axanemus Google (Google
Scholar)
WNudopmannonnas cucrema - EquHoe okHO JocTyna K
HHGOPMAIMOHHEIM pecypcaM

https;//elibrary.ru/project_risc.asp

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

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




9 MartepuajJbHO-TEXHHYECKOE o0ecnevyeHHne JUCITUTJIMHBI (MO1YJIs1)
MaTepI/Ia.HBHO-TeXHI/ILICCKOG O6€CH€‘-I€HI/I€ JUCHUITIIMHBI BKJIIFOYACT:

Y4eOHble ayTUTOPUH JUIS TIPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA!
MynbTUMeINIHBIE CPENICTBA XPAHEHUS, IEPEIaYH U MPpeACTaBIeHUS HH(OpMaLun

JlaGopaTopust MUHEpaJIOTHH.
Y4eOHbIe KOJUIEKIIUA MHHEPAIOB U TOPHBIX MOPO/J] HA CTEHIaX.
Komnekniuu MuHEpasaoB, TOPHBIX TOPOJ, IOJIE3HBIX HCKOMAaeMblX, ¢uiopel U (ayHbl B
reosiorndeckoM Myzee MI'TY. PaGoune KoyuieKnu Mo ienelt KpucTauioB.
[IIxana TBepaOCTH MoOOca B siMyKax.
I'eonmornyeckuii komIiac.
Y4eOHbIC Te0JIOTHIECKHUE KapPThI.

JlaGopatopus nerporpadumu:
VYuebHble KOJUIEKIIMU TOPHBIX TIOPOJ] Ha CTEHaXx.
Konnexkuny ropHbIX MOpoJ, MOJIE3HBIX UCKOMAEMBbIX, (JIOPHI U (DayHbI B I€0JIOTHYECKOM MY3€€
MI'TY. lllkana TBeppoctu Mooca B sIIITAYKaXx.
['eonoruueckuii komnac. Y4yeOHbl€ F€0J0THYECKHE KAPTHI.

Y4eOHble ayauTOpUU [JIS TPOBENEHUS MPAKTUYECKUX 3aHSITUN, TPYNIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOJIS W IPOMEKYTOUYHOM aTTECTaIluu:
ITepconanbubie kKommbioTephl ¢ maketom MS Office, Beixogom B IHTEpHET U ¢ TOCTYIIOM B
IEKTPOHHYIO WH()OPMAIMOHHO-00pa30BaTEeILHYIO CPEAY YHHBEPCUTETA

AyauTOpHH ISl CAMOCTOSTENILHON pabOThI: KOMIIBIOTEPHBIE KJIACCHI;, YNTATBLHBIC 3aJIbI
OUOJINOTEKM.
ITepconanbubie KoMbiOTephl ¢ maketom MS Office, Beixogom B IHTEpHET U ¢ TOCTYIIOM B
3IIEKTPOHHYIO HH()OPMAIIHOHHO-00Pa30BaTe/IbHYIO CPEly YHUBEPCUTETA

[Tomemenne st XpaHeHUs W NPOPUIAKTUYECKOTO OOCIYKHUBAaHUS Y4EOHOTO
00opyIoBaHUs:
Cremnak s XpaHEHUs y4eOHO-HATJATHBIX TOCOOMH U yu4eOHO-METOIUYECKON
JIOKYMEHTAIUU.



[Tpunosxenue 1

6 YueOHO-MeTOqMYEeCKOE 0O0ecTieYeHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst

[IpumepHas CTpyKTypa U COACPKAHUE PA3IEIOB JUCIUIIIINHBI

Kon

TCEMBI

Tema
MUCIUILINHEI

Coneprxanue

1 cemecmp

P1

Ocnoevl Kpucmannozpaguu.

T1.1

Bsoanaas. OCHOBBI
Kpuctaorpadun. 3aKoH
MOCTOSIHCTBA YTJIOB

MuHepanorus 1 METaJuTyprus 3apOINCh
MPaKTUYECKH OJJHOBPEMEHHO Ha 3ape pa3BUTHUS
yenoBeuecTBa. [Ipeamer u 3agaumn
KpUcTaIorpadguu, KpUCTATIIOXUMHUH U
MUHEpaJIOTuU. 3HAYCHHUE dTUX HAYK JIJIs
MCCJIE0BAHUS MUHEPAJIOB, Py, TOPHBIX OPOJ,
arJioMepaToB, IIIJIaKOB U MeTayuioB. OO01ias
XapakTepUCcTHKa KpuctaiuioB. Kparkas ucropus
pa3BUTHS O0IIEH U TEXHUIECKOM
KpucTauiorpaguu 1 MUHEPAIOTHH.

ArperaTHble cocTOsiHUS BenlecTBa. Kpucramn u
KPHUCTAJNTHIECKOE COCTOSTHIE MIHHEPAJIOB U
MmeTauioB. O0IIMe CBOMCTBA KPUCTAIIIOB:
OJTHOPOJTHOCTbH, TUCKPETHOCTH, aHU30TPOITHOCTH,
CUMMETPUYHOCTH, CHOCOOHOCTH K
caMoOTpaHeHHI0. PacripocTpaHeHHOCTh
MHUHEpaJIbHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U
ObITY.

T1.2

CuMMeTpHs KpUCTaJUIOB

JIIEMEHTHI CUMMCTpPUU: HCHTP, IIJIOCKOCTU U OCHU
(MTOBOPOTHBIC 1 MHBEPCHOHHBIC) CHMMETPHH.




Kon

TCMBI

Tema
MUACIUILINHEI

Coneprxanue

B3anmoneiicTBre 3JIeMEHTOB CUMMETPUU. Bubl
CUMMETPHUH, CHHTOHUH, KATETOPUH U UX
KJaccuukanms.

T1.3

[IpocTeie popMbI KpUCTAIIIOB

Kpucrainn, ero rpanu, pedpa u BepiuHbl. CBs3b
BHeEIIIHEH (OpPMbI U BHYTPEHHETO CTPOEHUS
KpuctamuioB. opma KpUCTAIIIOB. 3aKOH
IIOCTOSIHCTBA JIBYTPAaHHBIX yrioB. IIpocTeie n
KOMOMHAIMOHHBIE POPMBI rpaHeii, pedep u
BeplIMH. BHemHue Gpopmbl 1 aHaTOMMUS
kpuctamioB. CkeneTHble (HOPMBI KPHUCTAIIIOB.
Kpucrannuueckue ABOMHUKH.

T1.4

Kpucramorpadguaeckue
CHMBOJIBI

[TpaBwiia BeIOOpa KpucCTAILIOrpaQUECKUx ocel u
€AMHUYHON I'paHH. 3aKOH PALIMOHATIBHOCTH

OTHOIIIEHUH MapamMeTpoB (3akoH ['aron). IHaekce
Y CUMBOJIBI TpaHel, pedep, BEPIINH U X IPOCTHIX

dbopm.

P2

Ocnogul Kpucmajioxumuu

T2.1

[noTHelmMe aToMHbIE
YIAKOBKHU U TUIIBI
KPUCTAJUTMYECKUX PEIIETOK.
[Tomumopdusm u
nzomopdusm. Tumsl
XUMUYECKOM CBA3U B
KpHUCTaJuIax

AToMHBIE U MOHHBIE paauychl. [InoTHelme
YIIAKOBKU aTOMOB B KPUCTAJLIOXMMHYECKHUX
cTpykrypax. [IpocrpancTBenHas
KPUCTAJIJIMYECKAs] PEIIETKA U €€ DJIEMEHTBI: y3IIbl,
PAIBL, IJIOCKUE CETKH U AJIEMEHTAPHbIC STYEHKH.
PetukynsapHas INIOTHOCTB IUNIOCKHX CETOK U
rpaHel Kpucrasia. YTJIOBbIE U JTUHEHbIE
IapaMeTpsl KPUCTAIUIMYECKHUX PEeIETOK. THIIbI
KPUCTAJUIMYECKUX pemeTok bpasa.
TpaHCHAALMOHHAS CUMMETPHUS KPUCTAIIINYECKUX
cTpyKTyp. IIpocTpancTBEHHBIE IPYIIIBI
cummerpuu E.C. @enoposa. [Tomumopdusm.
[Monmutunuzm. U3zomopousm. N3oaumopdusm.
THUIBI XMMUUYECKUX CBSI3€H B KPUCTAILIAX.
Koopannanyonssle uncna. Kpucrammuaeckue
pacTBOPBI 3aMELICHUS, BHEIPEHMS U BBIYUTAHUS.
MopdoTponusi. ATOMHBIE pa3pyIIEHUS CTPYKTYPHI
kpuctamoB. Knaccupukanus nepexros
CTpYKTYypHhl. Toueunsie nedexTol. Jucmokanun
KpaeBble U BUHTOBBIE. [lIoTHOCTH AMCIOKAIMiA,
MeToabl X Habmoaenus. CTpyKTYyphI pacnaja
M30MOP(HBIX KPUCTAIIIMYECKUX PACTBOPOB.

P.3.

OcHoevl MUuHepaiocuu

T.3.1

BBognas meknusi.
Munepanorus

[TonsiTue o MuHepasne u MuHepanoruu. Posib
MUHepaja Ha cIy»0e HUBUIN3aluid. MuHepasl 1
MUHEpaIbHOE ChIPhE B YEPHON METAJLUTYPrHUH.
OO61as1, reHeTu4eckasi, peruoHajibHas,
KOCMHYECKasi, TEXHUYECKAsi U TEXHOJIOTUYECKast




Kon

TCMBI

Tema
MUACIUILINHEI

Coneprxanue

MHHEPAJIOT .

T.3.2.

Kpucramnoxumuueckas
KJaccu(puKalus MUHEPAJIoB

Kpucranmnoxumudeckast KiraccuuKarms
MUHEPAJIOB, €€ MPUHIIHUIIBL. XapaKTepUCTUKA
MUHEpaIbHBIX TUIIOB, MOJITUIIOB; KJIACCOB,
MOJIKJIACCOB; TPYIII, MOJATPYIIIT; BUJIOB,
Pa3HOBUAHOCTEH; MHIUBUIOB U CYOUHIUBUIOB.

[TonsiTre o pynax v rOPHBIX MOPOJIAX.

[TpomblnieHHas KaaccuGUKaLus MUHEPAJIOB.
Knaccugukaius MUHEPaIbHOTO ChIPbs B YEPHOM
METAJULYPIHH:

-)KeJIe30pyIHOE: ChIpOoe (MapTEHOBCKHE,
JIOMEHHBIE, arJIoMepallioOHHbIC PYbI),

oborameHHOe (MPOMIPOAYKT, KOHIICHTPAT),

CHUHTE3HPOBAaHHOE (ariioMepar, OKaThIIIH,
dbeppocIaBs),

-nierupytoiee: (pyapl Mapraiiia, Xpoma, KooajibTa,
BOJIb(Ppama u Jip.),

-Qurocyromue: (KalblUUT (M3BECTHSK), H3BECTh,
JOJIOMHT, KBapIl, QJIIOOPHT U Ap.),

-OrHEYIOpHBIE: (MarHe3ut (MepukIias), J0JIOMUT,
LIMUHENb, XPOMUT, OOKCUT (KOPYHN), KAOTHUHUT
(MynuT), KBapl (TPUAUMUT, KPUCTOOATIUT) U 1Ip.),

-IIJTAKO000Pa3yIolue MUHEPATHI (OJTMBUHBI
(bopcreput, GasauT, KAITBIIMOOTUBUH ), METUITUTHI
(TeneHuT, OKepMaHUT), MUPOKCEHBI (TUOTIC],
releHOepruT) u ap.),

-MUHEPAJIBI - HOCUTEIN BPEIHBIX
TEXHOJIOTHYECKUX MpUMeceil: cepbl, hocdopa,
LUHKA U Jp. (Cynb(UIbL: MUPUT, APCEHONUPHUT,
MUPPOTHH, chanepuT u ap.; hocdaTsl: anaTurT,
CHJIMKOKApHATHT U JIp.)

[TapareneTrueckas acCOMaIlus MHHEPAJIOB.

T3.3.

Onrruueckre 1 MEXaHUYECKHe
CBOIWCTBa MUHEPAJIOB

OrnTnyeckKre CBOMCTBA:

Tlokazamenu npenomnenus B ONITUIECKU
M30TPONHBIX (KPUCTAILIBI BBICIIEH KaTErOpHH) U
AQHU30TPOIHBIX (KPUCTAIUIBI CpeIHEH (O JTHOOCHBIE)
Y HU3LIEeH (IBYXOCHbIE) KaTeropuil) MUHEpaax.
JBynpenomnenue. Ineoxponsm MuHepaos.
OnTHueckre MeTo bl ONpeaeIICHUS
IJJAKOOOPa3yIOIMX MUHEPAJIOB B MTPOXOSIIEM




Kon

TCMBI

Tema
MUACIUILINHEI

Coneprxanue

CBeTe - meTporpadusi.

L]eéem B KpUCTAIIIMYECKOM arperare v MopoLIKe
(uBet uepthl). IIpUUKHBI OKPACKU MUHEPAJIOB.
Jlromunecnennus MuHepanos. BusyanbsHeie
METO/bI OIPEIEICHUS MUHEPAJIOB.

bneck - ompasicamenvras cnocobnocms
MHUHEpaJIOB. 3aBUCUMOCTD OJIECKa OT
KPUCTAJIOXUMUYECKHUX (METAUTMUECKUM,
MOJIYMETaJUIMUECKUH, alIMa3HbIH, CTEKIISTHHBIN) U
KPUCTAIIOMOP(OJIOTHUECKHX (3€pPKaIbHBII,
MaTOBBIH, )KUPHBIH, IIETKOBUCTHIN U JIp.)
ocobeHHocTeil. OnTHYecKre METOAbI ONpe/IeIICHUs
METAJIJIOB U PYJHBIX MUHEPAJIOB B OTPAKEHHOM
L[BETE - MUHEparpadus.

Mexanndeckre CBOCTBa MHHCPAJIOB:

Cnaiinocms, omoenbHOCmb U U310M B KPUCTAIIIAX
MHUHEPaIOB. 3aBUCUMOCTb CITAWHOCTH OT
KPUCTAITIOXUMUYECKHX OCOOEHHOCTEH
MuHepanoB. ClallHOCTb - PUMEP aHU30TPOITHH
MUHEPATBHBIX KprcTauioB. Kinaccudukamms
cnaifHocTH 10 (hOpMe U CTEIICHH COBEPIICHCTBA.
MeTo/b1 onpeieNieHusl.

Tseepoocmb munepanos. MeTonpl onpenencHus
TBEPJIOCTU: METO/IbI LapanaHus (ITaJOHHAs
necsTuOanbHas 1ikana TBepaoctu Mooca) u
BJIaBJIMBaHMs aIMa3HON nupamuasl Bukepca
(muxpotBepromepsl [IMT). Peruxynspuas u
BEKTOPHAJIbHAS aHU30TPOIHSI TBEPAOCTH.
XpYIKOCTh, YIPYrOCTh, THOKOCTb U 3IACTUYHOCTh
MUHEPAJIOB.

IIpoune cBOMCTBa MUHEPAJIOB:

IInomunocme. JInddepennmanys MUHEPATIOB TI0
IUIOTHOCTH B IPOIlecCe KPUCTAIUTU3AINH.
JIukBarus. PacciioeHre MUHEpabHBIX PACIlJIaBOB
B IIpupojie (MarMa) ¥ B METJLTYpruu (Iuax /
meTtasun). [ paBUTalMOHHBIE TTPOIIECCHI
oborarmieHns MUHEPaJIOB.

OnexmpomazHumHvle c80UCMEA MUHEPATLOB.
MarsuTHBIE cBOMicTBAa. MeTO Bl MATHUTHOTO
o0oraIeHus KeJIe3HbIX PY/I.
Tepmoanextpruueckue cporictBa. TepmoI/IC.
Tepmomnapsl. [1pe30351€KTpHUUECKUE CBOWCTBA
(crabunu3arust paiioBOJH, THAPOAKYCTHKA,
KBapIICBBIC YaChl U JIp.).




Kon

TCMBI

Tema
MUACIUILINHEI

Coneprxanue

OrueynopHoCTb (TemnepaTypa IJIaBIeHUs),
rUAPOUILHOCTD, THAPO(POOHOCTD,
pPacTBOPUMOCTH B BOJIE U KUCIIOTAX, BKYC, 3aMax U

mp.

T3.4

CTpyKTYpBI U TEKCTYPBI
MUHEPAJIBHBIX arperaTtoB B
pyJax U TOpHbIX ITOpoAax

WneanpHble U peaabHbIe KPUCTAILIBL.
Kpucrannomopdonoruueckas CTpykrypa.
[TonsTHs 00 OrpaHke, rabuTyce U 00JIMKE
KPUCTALTMYECKIX MUHEPATbHBIX HHIUBUIIOB.
Knaccudukanus KpucTauios Mo o0JIuKy
(M30MeTpUYHbIEC, YTMHEHHBIE U YIUIOUIEHHBIE).
OTHOocuUTeIbHBIE U A0COIIOTHBIE pa3Mephl
MUHEPATBHBIX MHAUBHIIOB. [ panymomerpudeckas
KJIacCU(UKaLUs MUHEPATIbHBIX CTPYKTYD.
YnopsnoueHHoe (apauieabHoe, ABOMHUKOBOE,
paanaIbHO JYYHCTOE U JIp.) U OeCropsI0uHOoe
CpacTaHWe MHUHEPAJIbHBIX WHINBH/IOB.
OHJ0TaKCUATbHOE, AMUTAKCHAIILHOE U
MOWKHUIIUTOBOE IPOPACTAHNE MHUHEPATBHBIX
WH/IABUJIOB.

TekcTypbl MUHepanbHbIX arperatoB. OcoOble
(bopMBI MHHEPATIBHBIX TEKCTYP: IPY3BI,
cheposuThl, KOHKPELMH, CEKPELUH U T. II.
OcHoBHBIE MOP(OTOTHUECKUE TUITBI TEKCTYP:
MaccHBHas (OJHOPOJIHAs ), BKpaIJIeHO-IIITHUCTAs,
cioucTas (rmosiocyaras), 1edopmanoHHas
(TpelieHHas1, IpoKUIKOBas, OpeKunuenas).

T.3.5

Kpucrannoobpasyrormias
cpela B mpoliecce
MUHEPATI000pa30BaHusl.
Kunernueckue TUIIBI
KpHUCTaTU3aI1H

[Tpornecch KpUCTALIOOOpa30BaHHS B
ra3zoo0pa3HbIX (Ta3, map), KUAKUX (pacras,
pacTBOp) U TBEPIBIX (KpUCTAJUIMYECKAs,
amop¢Has) cpenax. [lonstue o crabMIbHOM,
PaBHOBECHOM, METACTAOMIFHOM U JTAOMIHLHOM
COCTOSIHUU KPUCTAJIJIOB U KPUCTAIII000pa3yromien
cpensl. KHHeTHYECKHE TIPOMBITIUICHHBIC THITBI
KPHUCTaLTU3AIIH

T.3.6

3ap0)K,Z[CHI/IC KpUCTAJIJIOB B
T'€OJIOTHYCCKHUX U
MCTAJUTYPTUYCCKUX
mnmponeccax

ITpoueccel 3apokaeHMs, pocTa U pa3pylIeHUs
KPHUCTAJIJIOB B ra3000pa3HbIX (ra3, map), KUAKuX
(pacmaB, pacTBOp) M TBEPABIX (KPUCTATUTMYECKHX,
aMOp(QHBIX) Cpeaax.

['oMoreHHbI€ U TeTepOreHHbIE IPOLECCHI
3apoKIAEeHMs KpucTauioB. Kpucramioxummuueckue
THUIIBI 3aPO/IBIIIEBHIX IEHTPOB KPUCTAIIIN3ALUU
IIPU FETEPOTEHHOM 3apoK1eHUuU. DaKkTopsl,
BIIUSIIOLIME Ha CAMOTIPOU3BOJILHOE 3ap0K/ICHUE
KPHUCTAJJIOB U crieln(pudIecKkue 0COOEHHOCTH
LEHTPOB KPUCTAJUIM3ALMH NIPU T€TEPOreHHOM
3apOKJICHUH KPUCTAIIIOB.




Kon

Tema
Conepxanue
—— NUCHUIIINHEI aep
T.3.7 OcHOBHBIE TEOPUH POCTA OCHOBHBIE TEOPUH POCTA KPUCTAIIIIOB:
KPHUCTAJIJIOB B Ipoliecce TepMoauHamMuueckas, AuQpdy3noHHas,
re0JI0TUYECKOro U abcopOLMOHHAS, MOJIEKYIISIPHO-KUHETHYECKAs,
TEXHUYECKOTO nuciokanroHHas. OCOOEHHOCTH UX peanu3aliy B
MUHEPaT000pa30BaHUS INPUPOJHBIX U TEXHUYECKHUX YCIOBHUIX. CrIocoOBI
yIpaBiIeHUs! KWHETUKON KpUCTaUIU3alUU U
Ka4eCTBOM 00pa3yIoLXCsl METAIOB U
MUHEPAJIOB.
P4 T'eonocuueckue npoyeccol
T.4.1 OCHOBHBIE T€0JIOTUYECKUE ['eosiornyeckoe cTpoeHre 3€MHOTO IIapa.

nporueccsl 00pa3oBaHus
MECTOPOXKACHUMN MOJE3HBIX
MCKOTIaEMBbIX

DHoozenHble npoyeccyl MUHepaloodpa308aHUs.

- MarMaTu4deckue (MHTpy3uBHBIE U 3(h(Dy3UBHEIC),
KpaTKasl XapaKTepUCTUKAa MarMaTUYeCKUX MOPO U
MECTOPOKICHHM ITOJIC3HBIX HCKOITAEMBIX, B TOM
YHCIIe J)KEeTIE30PYAHBIX B BYJIKAHUYECKHX TPYOKaxX
B3pbIiBa B Boctounoit Cubupu;

- ICrMAaTUTOBLIC, KpaTKasA XapaKTCPpHUCTHUKA
IIOJIC3HBIX NCKOIIACMbIX

- KOHTaKTOBO-METAaCOMAaTHYECKHE (CKapHOBBIE)
JKEeJIe30pyAHbIe MECTOPOXIeHUs Antae-CassHCKOM
ropHoi obnacTu;

- TUAPOTEPMATBHBIE MECTOPOK/ICHHUS IBETHBIX U
JETUPYIOUX PYI.

DK302ennbvle npoyeccsl.

- (hu3HUECKOe, XUMHUECKOE U OMOJIOTHYECKOE
BbIBETPUBAHUE (JKeJIe3HbIE NUISAIBI OYphIX
JKEJIE3HSIKOB M MAPTUTOBBIX PY/ B 30HE OKUCIICHUS
CyIb(UIHBIX MECTOPOXKICHUN);

- 0CaJI0YHbIE: PACCHIITHBIE (THTAHOMArHETUTOBBIE
POCCHINK Ha MOPCKOM Iejb¢e, KBapleBble ECKU
U JIp.), XEMOT€HHBIE (MOpCKHE
’Kelle30-MapraHIieBble KOHKPEIUH, U3BECTHSIKHY,
OTHEYIIOPHBIE TJIMHBI U JIp.), ONOXUMHUYECKHUE
(OonoTHBIE KeJe3HbIE PY/Ibl, TOP(SIHUKH U JIp.).

Memamopgoeennvle npoyeccol:

PernonanbHbIN, KOHTAKTOBBIM U JTUHAMUYCSCKHN
Metamopdusm. Ctaanu metamopdusma.
MeTtamopdoreHHbIe MECTOPOKICHUS JKETIE3UCTBIX
KBaplUTOB, KAMEHHBIX YIJIEH, KBapIuTa,
OTHEYIOPHBIX aHJATy3UTOBBIX U KHAHUTOBBIX
CJIQHLIEB U Jp.




Kon

TCMBI

Tema
MUACIUILINHEI

Coneprxanue

T.4.2

TexHu4eckue nmpouecchl
MHUHEpaJIo00pa3oBaHUs IPU
arJiomepanuu B
IIPOU3BOJICTBE YyTr'yHa U
CTaJI1 U B OTHEYIIOPHOU

byTepoBke

Jpobnenue u oboraieHre moae3HbIX
uckoraemMbix. [ToHATHE O KOHIIEHTpATE U OTXOAaX
(xBocTax) obOorameHus.

Arnomepans 1 OKOMKOBaHHE. MuHepanorus
JKEJIE30PYIHBIX arjJoMepaToB U OKaTHIIIEH.

Munepanoobpa3zoBaHHe B IOMEHHBIX IPOIIECCAX.
Munepanorusi JOMEHHBIX IIIJIAKOB, TAPHUCAXKA HA
(byTepoBKe 1 MUHEPAIBHBIX OTIOXCHUH
(UMHKHTA) B TPYyOOTIPOBOIAX.

Munepanoobpa3zoBaHue NP CTAIEIIIABUIbHBIX
npoueccax. ACCUMUIALNSA U3BECTH. MUHEpaorus
CTaJICIUIABWIBHBIX IIIAKOB.

Musnepanoobpa3zoBaHUe B OTHEYTIOPHBIX U3IEJIUAX
B METAJUTypruv. MUHEPAIOTHs KBApLUTOBBIX
(IMHACOBBIX ), IIAMOTHBIX, IEPUKIIA30BbIX,
HIMAHENb-()OPCTEPUTOBBIX, CMOJIO-I0JIOMHUTOBBIX,
MYJUIMTOBBIX U IIPOYHUX OTHEYIIOPOB.

MuHepanoo0pa3oBaHUE B IPOU3BOICTBE U
UCIIOIb30BaHUH (IIFOCOB. MuHepaIorus
MUHEPAIbHBIX (IIFOCOB.

MI/IHepaJ'IOFI/I}I MCTAJUTYPTAYCCKUX NIIIAMOB U
IObIIN.

DKoJIOrn4ecKass MUHEPAJIOTUs B peIlIEHUH
po0JIeM KOMITJIEKCHON Majio- UiIu 0€30TXOIHOM
nepepadoTKU MUHEPAILHOTO ChIPbSL.

T.4.3

OCHOBHBIE METOIBI
KPUCTALIIO-MUHEPATIOTHIECK
UX U TeTporpaduyecKux
HCCIIeIOBaHUM

Kpucrannomopdonorudeckuii u
TOHHMOMETPUYECKUN aHATU3.

I'panynomerpuyeckuii aHamms.

XuMuuecKkui (MOTHBIHN, JIOKATbHBIH,
CIIEKTPaIbHbIN, PEHTT€HOCIEKTPAIIbHBIM,
HHEProUCIIEPCUOHHBIN ) aHAIH3.

JuddepenunanbHO-TEpMUUECKUNA aHAIN3.

Pentrenosckmii anann3. KoamdecTBEeHHBIN U
KaueCTBEHHBIN (pa30BbIC aHAIHU3HI.
KonnuecTBeHHBIN 1 KaUeCTBEHHBIN XUMUYCCKUE
PEHTTEeHOCTIEKTPaibHbIe aHAIU3bI. JIOKaTbHBIN
PEHTT€HOCTIEKTPaIbHBIA aHAJIN3.

[TeTporpaduyeckuii aHaau3 rOPHBIX MOPOJ,
METaJUIyprHUECKHUX LIJIaKOB U OTHEYIIOPOB.
MuKpOCKONINYECKOE NCCIIEIOBAaHNE MUHEPAIIOB B
IIPOXOJSAIIEM CBETE.




Kon

TCMBI

Tema
JUCITUTLIAHBI Copepxanue

Muneparpaduyeckuii aHau3 pyl, araioMepaTos,
METAJIJIOB U CIUIABOB. MUKPOCKONUYECKOE
MCCIJIEJOBAHNE MUHEPAJIOB B OTPAKEHHOM CBETE.

DIEKTPOHHBIE MUKPOCKOITMYECKUE UCCIICIOBAHMUS
(METOIOM PETUIHK, CKAHUPOBAHHUSI U
MIPOCBEUYHMBAHUS).

doTorpaduieckre METOIbl HAyIHBIX
UCCIIeIOBaHMi (MaKpo- 1
Mukpodororpaduposanue).

KommroTepHas rpaduieckast 1 cTaTHCTHYECKAs
00paboTKa JAHHBIX MUHEPAJIOTUYECKUX U
KPUCTATNIOXUMHUYCCKUX HCCHCHOB&HHﬁ.

Ilpumepnan memamuka camocmoamenvHoil paGomaul

CamocrosTenbHas paGOTa 3aKJIF0YACTCs B U3YYCHUU peKOMeHHyeMOﬁ JIATCPATYPhI 110
TEMATUKC MMPAKTUICCKUX 3aHSATHI U B BEIIIOJTHCHUH JOMaIIHUX pa60T 1o JUCHUILIMHE.

Ilpumepnulii nepeuens mem 0omMauwtHux paoom:

1. Tlepeuens Tem nomariseit padoThl Nel: «OCHOBBI KpUCTALIOrpadum:

HcTopus pa3BUTHS MUHEPAIOTHH U METAJLITYPTUN

[Ipeamer m 3amaum Kpuctamuiorpaduu, KpUCTAUIOXMMHUU M MUHEPAIOTHU.
3HaueHUe STUX HayK /JIs HUCCIIEOBAaHMS MUHEPAJIOB, Py, TOPHBIX MOPOI,
arJioMepaToB, INIAKOB U METAJIJIOB.

KpaTtkas wucropus pa3BuTtus oOImed M TeXHHYECKOW Kpuctauiorpapuu Hu
MUHEPAJIOTUH.

ArperaTHble COCTOSIHUS BellecTBa. Kpucramn M KpHCTaUIMYECKOE COCTOSIHUE
MUHEPAJIOB U METAJIJIOB.

OO61re cBOMCTBA KPUCTAIJIOB: OJIHOPOAHOCTh, AUCKPETHOCTh, AaHU30TPOITHOCTb,
CUMMETPUYHOCTh, CIIOCOOHOCTh K CaMOOTpaHEHHWI0. PacmnpocTpaHeHHOCTh
MHUHEpAJIbHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U OBITY.

2. Ilepeuens Tem gomariseit padoTbl Ne2: «OCHOBBI KPUCTATNIOXUMHUNY.

IIpocTpaHCcTBEHHAsT KPUCTAIIIMYECKAs PELIETKAa U €€ DIEMEHTHI: Y3IIbl, PSIbI,
IIJIOCKUE CETKU U DJIEMEHTApHbIE STYEHKH.

Tunbel  kpucraumueckux pemietok bpass. TpaHCissnmoHHas CUMMETpUs
KPUCTAJUIMYECKUX CTPYKTYP.

[Tomumopdusm. [Momurunuzm. M3zomopdusm. M3oaumopdusm.

Tunbsl XUMHUYECKUX CBA3€M B KpuCTaulax. KoOpAMHAIMOHHBIE 4YHUCTA.
Kpucramnuueckue  pacTBOpsl  3aMELICHUs, BHEAPEHHUS W BBIYUTAHUS.
Mopddotponus.

ATOMHBIE pa3pylIeHHs] CTPYKTypbl KpucTtayuioB. Kiaccudpukauus nedexTos
CTpyKTyphl. Toueunsle nedexTsl. J(ucaokauu KpaeBble U BUHTOBBIE.
[InoTHOCTH nUcnmokammid, Meronsl WX HaOmogeHus. CTpyKTypbl pacnana
U30MOP(HBIX KPHUCTAIIIMUYECKUX PACTBOPOB.

3. Ilepeuens Tem gomariHeit padboThl Ne3: «OCHOBBI MUHEPAJIOTHI




e [lousTue o MuHepasne U MuHepanoruu. Pois MuHepaia Ha cityx0e HUBUIN3aUuU

e  MuHepayibl U MUHEPATIBHOE ChIPhE B YEPHON METAILTYPTrUU

e (OOmas, TreHeTHYecKas, peruoHalibHas, KOCMHYeCKas, TeXHHYecKas |
TEXHOJIOTHYECKasi MUHEPAJIOTUS.

e  MuHepalibHOE ChIpbE JUIsl YEPHON METAJUTYPIUU: )KEJIE30PYIHOE: ChIpOE
(MapTeHOBCKUE, IOMEHHBIE, arJIOMEPALIMOHHBIC PYIbI).

e CuHTe3upoBaHHOE (arjioMepaT, OKaThIIHU, (eppOCILIaBbl) MUHEPATIEHOE ChIPbEe
JUISL YEPHON METaJUTypruu.

e Pynel Mmapranma, Xxpoma, KoOanbTa, BoJIb(hpaMa 1 Ip. pyabl, Kak JETHPYIOIIee
MUHEPAIBLHOE ChIpbE AJI YePHOU METaIypriu.

e MuHepasbHO-CBIpheBast 0a3a 1o (QIIIOCYIONMM U OTHEYIIOPHBIM  MHUHEpajaM,
IPUMEHSIEMbIM B UEPHON METAJTYPIrUHu: (KaabLUT (U3BECTHSK), U3BECTb,
JOJIOMHT, KBapl, QIIIOOPUT U Jp. ;MarHe3uT (epUKIias), 10JI0MUT, IITTHUHENb,
XPOMUT, OOKCUT (KOPYH]T), KAOIUHUT (MYJUIUT), KBapIl (TPHIUMUT, KPUCTOOAITUT)
¥ 1p.)),

e OCHOBHBIE CBE/ICHUS O (PUZNKO-XUMHUECKUX CBOWCTBAX MIJIAKOOOPa3yIOIINX
MUHEpasioB (OMUBUHBI ((popcTepuT, pasiauT, KaTbIUOOIUBHH ), MEJIUITHTHI
(reseHuT, OKEPMaHUT), MUPOKCEHBI (IUOIIC, TeICHOCPTHUT) | JIp.).

e  DU3HKO-XMMHUYECKHE CBOMCTBA MUHEPAIOB - HOCUTEJIEH BPEIHBIX
TEXHOJIOTUYECKUX MTpUMeceii: cepbl, hocdopa, muHKa U ap. (CyIbPHUIBL: THPUT,
apCEeHOMMUPUT, MUPPOTHUH, chaneput u 1ip.; pocdaTel: anaTUT, CUITUKOKAPHATUT U
ap.) VIX BnusiHuE Ha KaueCTBO METAJTypru4ecKor NPOAYKIIUH.

4. Ilepeyens Tem gomaniHeit padoTsl Ned: «[ eonorudeckue mporecchhy

e  (OCHOBHBIE PHJOI'€HHbIE MPOIIECCHl MUHEPATI000pa30BaHUs
DK30TeHHbIE MPOLIECChl MUHEPATIO00Pa30BaHUS
TexHuueckue npouecchl MUHEpaa000pa30BaHus MpH arjioMepanun
MuHnepanoobpa3zoBaHue B JOMEHHBIX MPOLECCAX
MuHepanorus JOMEHHBIX [IUTAKOB, FapHUCAXXa Ha (PyTepoBKe U MHUHEPATbHBIX
OTJIOXKEHUH B TPyOOIIpOBOIaX

ITepevyenb npakTH4ecKux pador
1. Omnpenenenre CAMMETPUN Ha MOJIENISX HJICATbHBIX KPUCTAIUIOB 2 qaca
2. OnpeneneHue BHEIIHUX TPaHHBIX, peOEPHBIX M BEPIIMHHBIX (OpM B KpHUCTaIIax.
YcTaHOBKa KPHCTAUIOB W OIpENeNeHuEe KPUCTAIUIOTPAPUUECKUX CHUMBOJIOB TPaHHBIX,
peOepHBIX M BEPIIUHHBIX (HopM

2 Jaca
3.
4. N3yuenune cucreMaTndecKon KOJJIEKIIMM MUHEPATIOB. POPMBI TPUPOIHBIX BBIACICHUI
MUHEPAJIOB 2 qaca
5. Jlmarsoctuyeckue CBOMCTBA MUHEPAJIOB 3 yaca.
6. N3zyuenue, onrcanue (GU3NYECKUX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTEH

cpacTaHus, onpesieieHue MUHEPaIoB, CIOCOOOB MX UCIOIb30BaHUS B YEPHON METaJUTypruu U
HapOJHOM XO3sI1CTBE 2 yaca



[Tpunoxenue 2

7 OIIeHO‘lHI)Ie cpeacrea AJisi MIpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSA HpOMe)l(yTO‘IHOﬁ arrecramum.:

CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBa

IIK-2 - ¢cioco0HOCTHIO BHIOMPATH METO/AbI HCCJIeI0BAHUS, JIAHHPOBATH H MPOBOAUTH HE00X0IMMbIe IKCIIEPUMEHTbI, HHTEPNPETHPOBATH
pe3yJbTaThl U 1eJaTh BHIBO/AbI

3HaTe

OCHOBHBIE OIIPENIEIICHUS U MTOHATUSA [TPEAMETOB
KpHucTaorpadus, MUHEPAIOTHS U
netporpadusi; cnenupuKy U TPUHIIUIIBI
HAy4YHOTI'O 3HaHUS; TJIaBHbIE 3TaIlbl Pa3BUTHUS
HayK,

- QJIEMEHTHI U TapaMeTPpbl IPOCTPAHCTBEHHON
pEILETKY;

- OCHOBHBIC CBOMCTBA KPpUCTATIIUNICCKOI'O
BCIICCTBA, KJ'IaCCI/ICI)I/IKaI_[I/IIO KpHUCTAJIJIOB U
MPpOCTBIC q)OpMBI MHOT'OT'PAHHUKOB;

- OCHOBHBIE 3aKOHBI KpUcTaJIorpaduu;

- YCTAaHOBKY ¥ CUMBOJIMKY KPHUCTAJUIOB;

- CTPYKTYpPY KPUCTAJIOB;

- TNarHOCTHYECKUE IPU3HAKH MUHEPAJIOB;

- KJTaccu(pUKAIIIMIO0 MUHEPAJIOB, OOIIYIO
XapaKTePUCTUKY KJIACCOB, OCHOBHBIE
HaIpaBJICHUA ITPAKTHUYCCKOI'0 MCITI0JIb30BaHU A

IIpumepHBIii IepeYeHb BONPOCOB K 3a4eTy

[TonsTHE O KpHCTaIe U KPUCTAJUIMUECKUX BEILIECTBAX.

OCHOBHBIE CBOICTBA KPUCTAJIIOB.

CumMeTpus KpUCTaJUIOB, BU/Ibl CHMMETPUH, CHHIOHUHU, KATETOPUH.

IIpocTpaHcTBeHHAss KpUCTAJLIMYECKAs pPELIETKA, €€ DJIEMEHTBl U

napaMeTpsbl.

5. IloHsTHE O MPOCTHIX M KOMOMHALMOHHBIX (OpMax, MPUHLMUIBI HUX
Ha3BaHMUsI.

6. YcranoBka kpucramios. [IpaBuia BeiOOpa oceil 1 eAMHUYHOM IrpaHu.
WNHnekcsl 1 CHMBOJIBI TpaHel ¥ MPOCTHIX (HopM.

7. 3aKOH palMOHAIBLHOCTH OTHOILIEHHH apaMeTpoB - 3aKoH ["aron

8. IlpaBuia ycTaHOBKM KYOMYECKHX M T€TParoHaJbHBIX KPUCTALIOB.

9. IlpaBuia ycTaHOBKH TPUTOHAIBHBIX M T€KCATOHAIBHBIX KPHCTAIJIOB.

10.ITpaBuna ycTaHOBKHM KPUCTAJUIOB HU3ILEH KaTETOPHH.

11.3ak0H MOCTOSTHCTBA TPAHHBIX YTJIOB.

12.0cHoBHBIE 33J]a4l KPUCTAIOXUMHUU. THUIBI TUIOTHEHIINX IIAPOBBIX
YIaKOBOK.

13.0cHOBHBIE THUIIBI KPUCTALIMYECKUX PEHIETOK U THUIBl PEIIeTOK
BPABD.

14. Tunpl KPUCTAIUTMYECKUX CTPYKTYP HOHHBIX KPUCTAJIIOB.

15.Tumsl KpUCTAITNYECKUX CTPYKTYP METAIUTMUECKUX KPUCTAILIOB.

16.Tunbl KpUCTANIMYECKUX CTPYKTYp AaTOMHBIX M MOJIEKYJISPHBIX

el N =




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1neHOYHBIC CPEACTBA

MHHEPAJIOB;

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

KpPHUCTAJIIOB.

17 13omopdusm, tumbl u3omMopdu3Ma IO CTENEHHW COBEPIICHCTBA U
XapakTepy 3aMeIIeHusl.

18.ITonmuMopdhr3M U MOTUTUITHU3M.

19.Ilonatue o MuHepane, pyae u mopone. [IpombinuieHHas
Kjaccudukanms.

20.Kpucramioxumudeckas KiacCHPUKAIUsI MUHEPATIOB.

21.0ntuueckue (LBET, IBET YepThl, OJIECK, MPO3pPauHOCTh) CBOMCTBA
MHUHEepaa.

22 .Mexannveckue  (TBEpIOCTb, CIIAWHOCTb, HW3JIOM)  CBOWCTBa
MHHEPAJIOB.

23.Mopdonorust munepanoB. [IoHsITHE O CTPYKTYpe U TEKCTYype.

24.Tlonsatue 00 orpaHke, rabutyce W OOJMKE MHUHEPAJIOB.
Knaccudukanus MuHepanoB 1o o0IHKY U CTeTIeHH uauoMopduszma.

25.Knaccudukanuss CTpykTyp MO OTHOCHUTEIIBHOMY W a0COIIFOTHOMY
pa3Mepy MUHEpaIbHBIX HHIUBU/IOB.

26.0co0bie  (OpMBI MHHEPATBHBIX arperatoB Jpy3bl, CQEpOTHUTEHI,
HaTeuHbIe (POPMBL.

27.1lonpoOHass xapakTepuCTHKa remMatuta W KopyHnaa. CBeneHus o
MarHeTuTe.

28.ITonpoOHast XapakTepUCTHKa MarHeTuTa W Xxpomuta. CBeNeHHS O
IIMTUHETN U BIOCTHUTE.

29.XapakTeprcTiKa KapOOHATHBIX MHHEPAJIOB: KAIIBIIUT, TOJIOMHUT,
MarHe3uT, CHACPUT, MalaxuT, a3ypur. VX pombp B UepHOH
METaJUTYPTHH.

30.Xapakrepuctika Cyiab(UIOB: XaIbKOMUPHUT, MUPPOTHH, TAJICHUT,
chaneput, MonuOAEHUT, apceHonuputr. HMXx porbp B YepHO
METaJLTypTrHH.

31.XapakTepucTuka MHHEpAJOB W3 Kjacca cyinb(aroB: GapuT, THIIC,
AQHTHUJIPHT.




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1neHOYHBIC CPEACTBA

32.XapakTepuCTUKa CHJIMKATHBIX MHHEPAIOB M3 TPYMIBI MOJEBBIX
IIMAaTOB.

33.XapakTepucTUKa MHHEPAJOB W3 TPYIMIbl OJUBUHOB: ((hasuur,
(dhopcTeput, MOHTHYECILITUT).

34.XapakTepuCTUKa CUIMKATHBIX MHUHEPAJIIOB U3 TPYIIbI MHPOKCEHOB:
(mmoricu, aBruT, reJICHOEPTUT).

35.XapakTepucTika MHHEPAJIOB Trpymrbl am(puOoIoB: (aKTUHOIUT |
poroBasi 0OMaHKa).

36.00mue mpencraBieHus 00  JHIOTCHHBIX, OK30TCHHBIX W
MeTaMOp(OreHHBIX MpoIleccax MUHEPaTI000pa30BaHusl.

37.Marmaruueckue mnpouecchl  (3¢(dy3uBHBIE W  MHTPY3UBHEIE).
Knaccudukanus MmarMaTudeckux MOpoOJI: KUCHbIE (TPAaHUT), CPEAHHE
(cueHuT, TUOpUT), OCHOBHbIE (TabOpo, 0a3aibT), YIbTPOOCHOBHBIE
(myHuUT, KUMOEPIIUT), 1IeI0OYHbIE (He()EeTMHOBBIN CUCHHUT).

38.IlermatuTOBBIE, KOHTAKTOBO-METACOMATHYECKHE (CKAPHOBBIE) W
THJIpOTepMalIbHbIE HPOLIECCHI. MecTopokaeHuss ~ HOJEBBIX
MCKOTIAEMBIX, CBS3aHHBIE C STUMH MPOIECCAMHU.

39.0K30reHHbBIe TPOLECCHl: BBIBETPHUBAHME U  0OCAJKOOOpa30BaHUE
(pusnueckoe, XuMHUYeckoe M OMOXUMHUYECKOE). MecTopoKIeHHs
HOJIE3HBIX UCKOMAEMBIX.

40.MeTtamoppuvecKre TPOIECChl: KOHTAKTOBBIM W PErHMOHAIBHBIN
MeTaMophu3M. MecTOpOXKI€HHUS MOJIE3HBIX NCKOMAeMBbIX.

41.TexHu4yeckue MpoIecchl MUHEPAI0O00pa30BaHUsI.

42 Ilonsitne 06 arjomeparnuu. IIporueccsl TUCCOIMIIMK MUHEPANOB U
METaCOMAaTUYECKOTO 3aMeIlleHusI.

43.I1pouecchl KpUCTAITU3ALMH [TPU arJIOMEpaLnu.

44 XapakTepucTHKa TJAaBHBIX MW XapaKTEPHBIX arjoMeparuOHHBIX
MUHEPAJIOB.

45.I1apareHe3uc MUHEPasoB.

46.OCcHOBHBIE CBEJICHHSI O KPUCTAJUIN3ALIMHU BEIIECTBA.




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1neHOYHBIC CPEACTBA

KOMIICTEHIIUH
47 KuHeTn4ecKue TUIIbI KPUCTAIIN3ALINN.
48.3apokaeHne KpUCTaIoB.
49.0cHOBHBIE TEOPHH POCTA KPUCTAILIIOB.
50.Kpucrasorpaduss ¥ MUHEPAIOTHsS METaUTyPrHYECKUX HIIAKOB H
IILIAMOB.
VMeTs: KOPPEKTHO BBIPAXKaTh M apI'yMEHTUPOBAHO IpuMepHbIii NepeYeHn NPAKTHYECKHX PpadoT
000CHOBBIBATH TOJIOKEHHUS TIPEAMETHOM oOnactu | Onpese/ieHrue CAMMETPUH HA MOJIEIISX MEaTbHBIX KPUCTAILIOB
3HaHMsA, TUaTHOCTUPOBATh 3Q(PEKTUBHOCTE OnpezenieHre BHEIIHMX TPAHHBIX, PEOEPHBIX W BEPIIMHHBIX (OPM B
METOJIOB MCCIIENOBAHUS; TIPUMEHSATh HOBBIE KPHUCTAILIax. VcraHoBKa KPHUCTAILIOB u onpejiesieHre
3HaHUSA B HAYYHO-TIPAKTUYECKON JEATENBHOCTH. | KPMCTAUIOrPAa(QUUECKHX CUMBOJIOB TPAHHBIX, PEOEPHBIX U BEPUIMHHBIX
dbopm
- OTPEACIATD SJTEMCHTBI CHMMCTPUN U IPOCTBIC | [3yyenre  CHCTEMATMYECKOM — KOJUIEKIMH — MHHEPAIOB.  DOpMBI
(OpMBI MHOTOTPAHHUKOB ¥ UX KOMOMHAIHH, MPHPOJTHBIX BHLICCHHI MIHEPATOB
CHMBOITbI TPAHEH U KIacCHPUIMPOBATH JInarHoCTHYECKUE CBOMCTBA MUHEPAJIOB
KpHUCTAILIBL, Nsyuenue, onucaHue (pU3NYECKHX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX
- ONHCHIBATS CTPYKTYPHI KPHCTAIOB: 0COOEHHOCTEH CpACTaHHs, ONPECICHHE MHHEPAIOB, SHOCO6OB HX
VICTIOJBb30BaHMs B YEPHON METAUTYPIHU U HAPOIHOM XO35HCTBE
- OTIpeIeNIATh (PU3HIECKUE CBONCTBA U
MOP(]OJIOrHI0 MUHEPAJIOB.
Bnaners HaBBIKAMU U METOMKAMH OLIEHKH U Pemnrs 3a1a4n:

WHCTPYMEHTAMM NPOBEJICHUS UCCIIECOBAaHUM;
HaBBIKaMH JTMAarHOCTUKHU KPUCTAILIOB,
MHHEPAJIOB.

«['eonornueckre NpoUECcChI»
OCHOBHBIE DHJIOTE€HHBIE MPOIIECCHI MUHEPATI000Pa30BaHUS

DK30reHHBIE POIECCH MUHEPAI000pa30BaHHs

TexHudeckue IMpONCCChI MI/IHepaJIOOGPaSOBaHI/I}I IIpu arjioMmepanmuun




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1neHOYHBIC CPEACTBA

Munepanoobpa3oBaHue B JOMEHHBIX MpoIeccax

MunepaJiorusi JOMEHHBIX IIUTAKOB, TapHUCAXXa Ha (pyTepoBKe U
MUHEPAIbHBIX OTJIOXKEHUH B TpyOOIIpOBOAAaX




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

IIpumepHasi CTPYKTYpa M coiepikaHue MYHKTA:
IIpouenypa oOLEHHMBAaHMA 3HAaHUM, YMEHUH, HaBBIKOB 10 jaucuuiuimHe «Teopus
KpUcTaorpadum» BKIOYAET YUeT YCIEIIHOCTH O BUAAM OLIEHOYHBIX CPEJICTB.

HIkana oueHMBaHUs JOMAIIHUX PadoT

OnenuBanue AoMaIHUX paboT no aucuuiuinee «Teopus kpucTamuiorpagpumny IpoOBOIUTCS
[0 IPUHIUITY «3a4TE€HOY / «HE 3aYTECHOM.

«3auTeHO» BBICTABISIETCS B ClIydae, €CJIM JOMAIIHS padoTa 0(hopMiIeHA B COOTBETCTBHUE C
TpeOOBaHUSAMHU METOAMYECKMX YyKa3aHWH, TeMa JI0CTaTOYHO IMpopaboTaHa, MaTepuan XOpOIIOo
CTPYKTYpUPOBaH, KOJIMYECTBO HCIIOJIB3YEMOM JMTepaTypbl He MeHee 5. B ciydae, ecinu
KaKoi-1m00 U3 KpUTEpUEB HE BBIIIOJIHEH, JOMAIIHASA paboTa BO3BpalllaeTcs Ha 10paboTKy.

[Ipouienypa oleHMBaHUS 3HAHWM, YMEHUW, HABBIKOB 10 JUCHUIUIMHE «OCHOBBI
MUHEPAJIOTUU» BKIIIOUAET y4YeT YCIEIIHOCTH 10 BUAaM OIICHOYHBIX cpeAcTB (11.6.).
[IpakTryeckue 3aHATHS] CYMTAIOTCS YCIIEIIHO BBIITOJHEHHBIMU B CITy4ae MPEAOCTaBICHUS B
KOHIIE 3aHATHUS OTUETA, BKIIFOUAIOIIET0 TEMY, COOTBETCTBYIOLME PUCYHKHU U TOJIHUCH.
Tembl qomamHuX pabOT pacnpenessiioTcs Ha EPBOM  IPAKTUYECKOM 3aHSATHUU, TOTOBBIC
paboThI MPEIOCTABIISAIOTCA B COOTBETCTBYIOIINE CPOKH.
Jlonyck K 3a4eTy ¢ OEHKOM BBICTABIISIETCS MIPU:
- 3aUTEHHOW KOHTPOJIBHOMN paboTe;
- PEJIOCTABJICHHBIX OTUYETAX MO MPAKTUYECKUM padoTaMm.

IIkana oueHMBaHUS NPAKTHYECKUX PadoOT

HpaKTI/I‘-IGCKI/Ie 3aHATUA CHUTAIOTCA YCIICIIHO BBIMTOJIHECHHBIMU B CJIydac NMpPEAOCTABIICHUA B
KOHIIC 3aHATUA OTYCTA, BKIIFOYAOMIETO TEMY, COOTBCTCTBYIOIIUEC PUCYHKH U ITOAITUCH.

[TpomesxyTouHas arrectanus no aucuumimHe «Teopus kpucramiorpaduu» BKIOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOEHHS 00yUYaIOUIMMUCS 3HAHUI, U
NpaKTUYEeCKHE 3aJlaHNs, BBIABISIONINE CTENCHb C(HOPMUPOBAHHOCTH YMEHUI U BIIaJICHUH,
IpoBOJIUTCA B (hopMe 3aueTa.

Jlns nony4yeHus 3a4eTa o IUCHUIUIMHE 00yJaronuiicst 00s3aH MOArOTOBUTCS 110 BOIIPOCAM.

IIpumepHBbIii NepedYeHb BONPOCOB K 3a4€Ty

51.TTonsiTHE O KpHCTAIJIE U KPUCTANIMYECKUX BELIECTBAX.
52.0OCHOBHBIC CBOHCTBA KPUCTAJLIOB.
53.CuMMeTpus KPUCTAIIOB, BUABI CHMMETPUH, CHHTOHUH, KATETOPHH.
54 IlpocTpaHcTBEHHAs KPUCTAJUIMYECKasl PELIeTKa, €€ 3JIEMEHTHI U ITapaMeTphl.
55.IToHsiTHE O IPOCTHIX M KOMOMHAITMOHHBIX (pOpMax, IPUHIIUITBI UX HA3BAHUS.
56.YcranoBka kpucramio. [IpaBuia BEIOOpa oceil U eAMHUYIHON rpaHu. IHIEKCH U CHMBOJIBI

rpaHeil U MpOCTHIX POPM.
57.3aK0H palMOHATLHOCTH OTHOIIICHUH TTapaMeTpoB - 3akoH ["aton
58.11paBuia yCTaHOBKM KyOMYECKUX U TETParoHajIbHbIX KPHCTAIJIOB.
59.11paBuia yCTaHOBKU TPUTOHAJIBHBIX U T'€KCArOHAJIBHBIX KPUCTAJUIOB.
60.1IpaBuia yCTaHOBKM KPUCTAJIJIOB HU3IIEH KaTETOPUH.
61.3aK0H OCTOSIHCTBA TPAHHBIX YTJIOB.
62.0OcHOBHBIE 33]1a41 KPUCTATIOXUMHHU. THUITBI TUIOTHEHIIIMX APOBBIX YIIAKOBOK.



63.0OcHOBHBIE TUIIBI KPUCTAIIMUECKUX PELIETOK U TUTIBI perieTok BPABD.

64.Tunbl KpUCTAUIMYECKUX CTPYKTYP HOHHBIX KPUCTAJLIIOB.

65.Tunbl KPUCTATMYECKUX CTPYKTYP METAJUIMYECKUX KPUCTAILIOB.

66.Tumnb! KpUCTAUIMYECKUX CTPYKTYP aTOMHBIX M MOJIEKYJISIPHBIX KPUCTAILJIOB.

67.130Mopdu3M, TUIIBI H30MOP(H3MA IO CTETIEHU COBEPIICHCTBA U XapaKTepy 3aMeIICHuUsI.

68.ITosmmophH3M U TOTUTUITH3M.

69.ITousaTHe 0 MUHEpalie, pyae u nopoje. [I[pomblnuieHHas KiTacCUpUKAITUS.

70.Kpucramioxumuueckas KiacCupuKalus MUHEPAJIOB.

71.0ntrueckue (IBET, LBET YEPThl, OJIECK, MPO3PAYHOCTh) CBOMCTBA MUHEPATIA.

72.MexaHnuveckue (TBEpAOCTh, CIAHHOCTh, M3JI0M) CBOMCTBa MUHEPAJIOB.

73.Mopdomnorust MuHepainoB. [IoHATHE O CTPYKTYpE U TEKCType.

74.ITonsTe 00 orpaHke, rabuTyce U oorKe MuHepanoB. Kinaccudukarus MUHEPATIOB 1O 00JIUKY
U CTETIeHU uanoMopdusma.

75.Knaccuduxanusi CTpyKTyp MO OTHOCHUTEIHHOMY M aOCOIIIOTHOMY pa3Mepy MHHEPaIbHBIX
WH/INBUJIOB.

76.0Ocob6bie (hopMbl MUHEPAIBHBIX arperaToB Apy3bl, cHepoauThl, HATeUHbIE (HOPMEI.

77 IlogpoOHast XxapakTepucTHKa reMaTtuTa U kopyHjaa. CBeJJleH!s] O MarHEeTUTe.

78.IlogpobHast xapakTepucTHKa MarHeTuTa U xpomMuta. CBeIeHUS O IIMTUHENN U BIOCTUTE.

79.XapakTeprcTuka KapOOHATHBIX MUHEPATIOB: KAJIBITUT, I0JIOMHUT, MAarHE3UT, CHIIEPUT, MAJIAXHT,
azypurt. VX ponb B 4epHON METaJLTypruu.

80.XapakrepucTtuka Cyab(UIOB: XAIbKOMUPUT, MUPPOTHH, TaJICHHUT, CHAJCPUT, MOJIUOICHHT,
apceHonuput. VX posb B uepHON METaLTypruu.

81.XapakTeprcTuka MUHEPAJIOB U3 KJlacca CyIb(paToB: OapHT, TUIIC, AHTUAPUT.

82.XapakTepuCcTHKa CUIIMKATHBIX MUHEPAJIOB U3 TPYIIIHI MTOJIEBBIX IINATOB.

83.XapakreprcTika MUHEPAJIOB U3 TPYIIIBI OJIMBUHOB: ((asuiuT, GopcTepuT, MOHTUYEIUINT).

84.XapakTepucTUKa CUWIMKATHBIX MHHEpAJOB M3 TPYIIbl MHUPOKCEHOB: (JUOICHJ, aBIHUT,
reJIcHOepruT).

85.XapakreprcTuka MUHEPAJIOB IPyMIbl aM(puO0I0B: (AKTUHOJIUT U POroBasi 0OMaHKa).

86.00mue npencraBieHus 00 SHAOTCHHBIX, SK30TCHHBIX W METaMOP(OTEHHBIX IPOIEccax
MHUHEpaIo00pa30BaHuUs.

87 .Marmatudeckue npoiecchl (3¢ y3uBHBIE U UHTPY3UBHBIC). Kimaccudukaiums MarMaTnaecKux
nopoj: Kuciele (TpaHHT), cpeAHue (CHUEHHUT, AMOPHUT), OCHOBHBIE (rabOpo, Oa3anbT),
YJIBTPOOCHOBHBIE (AYHUT, KUMOEPIIUT), 1IeJI0UHbIe (He(EeITMHOBBIN CHEHUT).

88.IlermaTtuTOBBIE, KOHTAKTOBO-METacOMaTH4Yeckhe (CKapHOBbIE) M  TUAPOTEpMalibHbIE
nporiecchl. MecTOPOXKICHHUS TIOIEBBIX UCKOMAEMBIX, CBS3aHHBIE C STUMH MIPOIIECCAMH.

89.0K30reHHbIE MPOLIECCHI: BHIBETPUBAHUE U 0CaJK000pa3zoBaHue (PU3NUECKOE, XUMHUECKOE U
OnoxuMu4eckoe). MecTOpOKAEHHUS TIOJIE3HBIX UCKOTIAEMbIX.

90.Metamopuyeckre  MpOLECCHl:  KOHTAKTOBBIH M PErMOHAJIBHBIA  MeTaMop(u3M.
MecTopoKACHHUS TIOJIE3HBIX NCKOTTAEMBIX.

91.TexHuveckue MpoIecchl MUHEPAIO00Pa30BAHMS.

92.TTonsitue 00 armomepanmu. [Iporecchl AMCCONMIMM MHHEPAIOB W METACOMATHYECKOTO
3aMelIeHusl.

93.IIporiecchl KPUCTAIUTH3AINH ITPH arjiOMepariHH.

94 XapakTepuCTHKA TIaBHBIX M XapaKTEPHBIX arJOMepaIliOHHBIX MUHEPAJIOB.

95.1Taparene3rc MUHEPAIOB.

96.0cHOBHBIE CBEICHUS O KPUCTAITU3AIMH BEIIECTBA.

97.KuHeTH4ecKkre THIThI KPUCTAITU3AIUH.

98.3aposkeHne KpuCTaIoB.

99.0cHOBHBIE TEOPUH POCTA KPUCTAIUIOB.

100.Kpucramnorpadpus 1 MUHEpAJIOTUSI METAJUTYPTHYECKHUX ITAKOB U [IUIAMOB.



[Tpunoxxenue 3
MeTtoauyeckue peKOMeH/IAlMHU 110 BbINOJIHEHHUIO U 3allIMTe MPAKTHYeCKUX padoT
1. [IpuroroBUTH JIaOOPATOPHBIE NPUHALJIEKHOCTH:

*CTEKIIO;

*(apdopoByr0 HETJIa3ypOBaHHYIO MJIACTHHKY;

*mkany TBepaocTH Mooca;

*kommac (MarHUTHYIO CTPEIIKY);

*COJNIIHYIO KUCIIOTY.

2. Onpeneaurtsb 0jeck MuHepaJa. [IpoBeputhb ceOs 10 ATATOHHON KOJIISKIIHH.

3, OHpeHeJIPlTb OBET MUHEPAJIa, NUCIIOJIb3Yys YTOUYHCHH TUIIA ((H6JIO‘{HO'3€JICHBII>'I)),
((COHOMGHHO-H(CHTLIﬁ)), «KENTO-3€JCHBIN» U T.II.

4. IlpoBecTH 4epTy U pacTepeTh ee A MolyuyeHus: 601ee TOHKOTO MOPOIIKa.

5. OnpeneuTh CHAHHOCTH MUHEPAJIA, JIJI 3TOTO:

e BrpisicHHTB, cCOCTOUT M 00paser U3 OJHOTO 3epHA, U3 MHOTUX MEJKHUX 3€PeH WIH UMEeT
CKPBITOKPUCTAILIMYECKOE CTpOoeHHe. B mocinemHeM ciydae cHaifHOCTh HaONIIOAATh
HEBO3MOXKHO.

e Haknonuth 00pasel K CBeTy U HAHTH MOBEPXHOCTH, 3€PKaJIBHO OTpakaromue cBeT. Eciu
OHU HJIyT MapaJuIeIbHBIMU CTYIIEHbKaMHU — 3TO, BO3MOYKHO, CIIAIfHOCTH (@ WHOTIAa — TPaHu
KPHUCTAJIJIOB).

e VYCTaHOBHTH, 10 KAKUM HAIPaBJICHUSIM UJET CHAHOCTD, a 110 KaKUM - U3JI0M.

e  OnpenenuTb yroj MeXAy MIIOCKOCTSIMHM CHAHOCTH B Ipajlycax.

6. OnpenejuTh TBEPAOCTHL MUHEPAJIA.

OmnpenensaTs TBEPIOCTh MUHEpAJIA CIEAYET Ha CBEKEM U3JIOME, Ha TPaHsIX KpHUCTaJlIa, HO HE Ha
BBIBETPUJION MOBEPXHOCTU U HE HA U3JIOME arperaros.

7. He mytathb yepTy u napanuny. Yepra ocraercs Ha paphopoBoii 1acTuHKe, a apanuHa — Ha
crekie!

8. OnpenenuTs MArHUTHBIE CBOMCTBA TEMHOOKPAIIEHbIX MUHEPAJIOB, UCIOJIb3Ysl KOMITac
WJIM MATHUTHYIO CTPEJIKY.

9. lIpaBuJiLHO Ha3BaTh ONpe/esieMblil 00pa3en MOKHO JIUIIH TIOCIIE TOTO, KaK BBISBJICHBI BCe
ero pusuveckue cBoMcTBa U MOP(POJIOTHIO.



