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Pabouas nporpamma coctasnena ua ocrose @I OC BO no HanpapieHHIO HOATOTOBKH
22.03.02 METAJUIYPI'USA (ypoBens Gaxanaspuara) (mpuxa3 Muno6puaykn Poccuu or
04.12.2015 r. Ne 1427)

Pabouas mporpamma paccMoTpeHa u onoOpeHa Ha 3acemaHHH kadenper 'eonorun,
MapKIIeHAePCKOro Jiea i 060raeHH S 0e3HbIX HCKOIAEMBIX //'/

23.01.2020, mpotokon Ne 5 %
3as. kadeapoii 7z U.A. I'punan
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25.02.2020 r. mpotokon Ne 7 ——?
Ipencenarens 7\\l\7< C.E. 'aBpumes
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Penensenr:
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JIncr akryanuzannu padoueii nporpaMMel

PaGouas nporpammMa nepecMoTpeHa, 06cyxaeHa 1 ofodpeHa I peanusatuu B 2020 - 2021
yueOHOM Tofy Ha 3ace/laHnH kadenpsl ['eonoruu, Mapruweiinepckoro aena v oboraieHas

potokom ot 03 cey}éﬁo r. Ne 1
3aB. kadenpoi = 7 H.A. I'puinun

Pabowas mporpaMma nepecMoTpeHa, obcyskieHa 1 onobpena ana peanusanun B 2021 - 2022
yyeGHOM oAy Ha 3aceaHnd KadeApsl [€0n0ruy, MapKILeiinepckoro aena i o0orameHns

Ilpotokon o1 __ 20 . N
3ap. kadeapoii : W.A. I'pumn

PaGouas mporpaMma nepecMoTpeHa, 06¢ysiaesa 1 onobpeHa 1t peanuzaunu B 2022 - 2023
yueOHOM rofy Ha 3acenanuu kagenpu! [eonoruu, Mapkiueiiaepekoro nena 1 00oralucHuA

IIpotoxomor 20 N
3aB. Kapeapoit H.A. I'puting

Pabouas mporpamMMa nepecMoTpeHa, obcyxaeHa 1 ogoOpeHa Jna peanuzanuy B 2023 - 2024
yueGHOM roay Ha 3acegaHud Kadgeapsl T'eornorun, Mapkiueiigepekoro aena v ooramenus

[Ipotokonm or 20 1. N
3as. Kapeapod H.A. lpuiunn

Pafouad nporpaMma nepecMoTpeHa, obcykaeHa u ofodpena aid peanuzanuu 8 2024 - 2025
yueOHOM rofly Ha 3acezaHuu KadeZpel [eonoruu, Mapkineijepckoro nena 1 000rameHns

[Iporokon ot 20 r. Ne
3aB. Kadenpoh WA, I'punns

Pabodas nporpamMMa repecMoTpeHa, obcykaeHa ¥ ogobpeHa s peanusaiuu B 2025 - 2026
y4eOHOM rofty Ha 3acenaHuH Kadenper ['eosornu, Mapkimefinepckoro gena u oSorameHns

IIpotokonor 20, N0
3as. KaeapoH HU.A, 'pumrn




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Henpto  mucrmmummabl  «Teopust  kpuctamwnorpaduu» — SBISETCS  U3YyYCHUE
KPUCTAIIIO-MOP(OIOTHH, KPUCTANIOXUMUH, KPUCTAUIOGU3UKK UM  KpUCTaNIOTeHe3Hca
MHUHEPAJIOB B METALTYPTUYECKUX U €CTECTBEHHO-T€OJOTMYECKUX MPOIECcCcaX.

CTyneHT JOJKeH HM3YyYUTh OCOOCHHOCTH KPUCTAIMYECKOrO COCTOSIHUS METaJIOB
MUHEPAJIOB, OMPEACTSIONINX COCTaB Pyl M MX (U3NYECKUE CBOMCTBa. bymymuii meramrypr
JOJIKEH TIIYOOKO 3HAaTh MUHEPAIbHOE ChIPbE KaK OCHOBHOW MCXOIHBIA UCTOYHHK METAILIOB,
OTHEYIOPHBIX, (UIFOCYIONUX, JIETHPYIOIIHUX, (OPMOBOYHBIX, CTPOUTENBHBIX U  TIp.
MaTepuaioB, a TAaKXKe TEXHOJOIMYECKM BPEAHBIX MHUHEPANBHBIX IpUMeceld B
METATYPTHYECKOM  Chipbe. OBNajeTh HEOOXOMUMBIM U JOCTATOYHBIM  YPOBHEM
PO)eCCHOHAIBHBIX KOMIIETEHIIUA B COOTBETCTBUU ¢ TpeboBanmssmu PI'OC BO mo
Hanpasienuto 22.03.02 «MeTamtyprus», npoh s METAUTYDT U YEPHBIX METAJIOB.

2 MecTo THCHHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

Huctummuaa Teopust kpucramiorpaduu BXOJUT B BapUATUBHYIO YacTh y4eOHOTO
rJ1aHa 00pa30BaTEIIHLHOM TPOTPAMMBI.

Jnst  u3ydeHuss AMCHUIUIMHBL  HEOOXOAMMBI  3HaHUSA  (YMEHHS, BJIQJCHUS),
c(hopMUPOBaHHBIC B pE3yJIbTaTe U3yUCHHUS AUCITUTUTHH/ TPAKTHK:

Xumus

duznyeckass XUMHUS

dusuka

Marematuka

3Hanus (yMEHUS, BJIQJICHUS ), IOJTYICHHBIC PU H3YICHUH JAHHOW JUCIUILTUHBI OYIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILITIH/TIPAKTHK:

[IpounsBoacTBeHHAs — PEAAUIIIIOMHAS TPAKTUKA

3 Komnerenuun odyyarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBoeHHMs AMCHMIUIUHBI (Moayns) «Teopust Kpucramaorpadum»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

CTpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINH

ITK-2 cnocoOHOCTBIO BbI6I/IpaTB MCTOABI UCCIICAOBAHU, INITAHUPOBATH U IIPOBOJUTH
H€06XOI[I/IMBI€ OKCIICPUMCHTBI, MHTCPIIPECTUPOBATD PE3YJILTAThI U ACJIATh BHIBOABI

3HaThb OCHOBHBIE ONpeAETICHNs U MOHATHS IPEIMETOB KpUcTayuiorpadus,
MUHEpaJIorus U nerporpadus; cneuu@uKy u IpUHLIUIIBI HAYYHOTO
3HaAHUA; TJIABHBIC JTAIlbl Pa3BUTHUS HAYK;

- 3JIEMEHTHI ¥ IapaMeTpbl IPOCTPAHCTBEHHOM PELIETKH;

- OCHOBHbBIE CBOMCTBA KPUCTAJUIMYECKOTO BEIECTBA, KJIAaCCU(DUKALIUIO
KpHU-CTAJUIOB U IPOCThIE (POPMbI MHOTOI'PaHHUKOB;

- OCHOBHBIE 3aKOHBI KpUCTAJUIOTpaduH;

- YCTaHOBKY U CHMBOJIMKY KPHCTAaJUIOB;

- CTPYKTYpPY KpUCTaJUIOB;

- IWarHOCTUYECKUE NPU3HAKH MUHEPAITIOB;

- KJIJaCCU(PMKALIMIO MUHEPAJIOB, OOIIYIO XapaKTEPUCTUKY KJIaCCOB,
OCHOBHBIE HaIIPaBJIEHUS MTPAKTUYECKOTO MCIOJIb30BAHUS MUHEPAJIOB;
- OCHOBHBI€ 3HJIOT€HHbIE U HK30T'€HHBIE ITPOLIECCHl MUHEPAII000pa30BaHHUS




YmMmern

KOPPCKTHO BbBIPpAKATh U apTYMCHTHUPOBAHO O6OCHOBBIBaTI> IIOJIOKCHUA
MIPEAMETHOM 00JIaCTH 3HAHUS, AUATHOCTUPOBATh 3P HEKTUBHOCTH
MCTOOB UCCIICAOBAHUA,; IPUMCHATH HOBBIC 3HAHUSA B HAYYHO-
NPaKTUYECKON eATEITLHOCTH.

- OTIPENIEISATH JIEMEHTHI CHMMETPHH U IPOCThIE (HOPMBI MHOTOI'PAaHHUKOB
U MX KOMOMHAIIMU, CHMBOJIBI TPAaHEH U KJIACCU(PHUIIMPOBATH KPUCTAILIHI;

- OIIUCBIBATH CTPYKTYPhI KPUCTAILIOB,

- onpeneNsITh (PU3NYECKHE CBOWCTBA U MOP(OJIOTHIO MHHEPAJIOB.

Bnaners

HaBbIKaMU U MCTOAHWKaMH OLICHKH, U HHCTPYMCHTAMHU ITPOBCACHU A
I/ICCHC,I[OBaHHI;'I; HaBbIKaMH JUAI'HOCTHUKH KPHUCTAJLJIOB, MUHCPAJIOB.




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIINHBI (MOAYJIsA)
OO01mast TpyA0eMKOCTh AUCHIHUIUIMHBI COCTABISECT 2 3a4€THBIX AWHMII /2 aKaj. 4yacoB, B TOM
qHce:
— KOHTaKTHas pabota — 34,95 akaj. yacos:
— ayauTopHas — 34 akaJ1. 4acos;
— paeayautopuas — 0,95 akan. yacos
— camocrosTenpHas padota — 37,05 akaj. 4acos;

dopma aTTeCcTalUy - 324ET

AynutopHas = o
KOHTaKTHAsI =t
0 2= dopmMa TeKyIero
o, pabota = B
Pa3nen/ tema 3 (B akaj. yacax) ez e KOHTPOJIA Kon
S A & ©|caMoCTOATENBHON [  yCIIeBaeMOCTH U
JUCLUTUTAHBI b £ © . |kommereHunU
O g £ paboTbl IIPOMEKYTOYHOH
1a0. |IpakT.| 5 &
Tex. Z'Q aTTecTaluu
3aH. | 3aH. [Q &
1. OcHoBBI KpucTaILIOTpadun
Hamnucanue
Perucrpanus na o
o JIOMAIIHe#H paboTh
eanre Nel no 3aganHoit
https://www.lekto - N
- Teme. Y CTHBIN
rium.tv/ Ha kypc
N ompoc
Jekiui «OCHOBBI (cobecenopamme)
1.1 . Beognast. OCHOBBI KpHUCTAITIOXUMHUHU ’
Brinonnenune
KpucTamorpadpuu. 3aKoH 0,5 2 ». M3yuenune . [1K-2
o 3aJaHui 110 Kypcam
TIOCTOSIHCTBA YTJIOB OCHOBHOH U
N «OCHOBBI
JIOTIOJTHUTENILHOU
o KPUCTAITIOXUMHUI.
Hay4IHOH
IIpencraBnenue
JUTEPATYPHI,
PE3yNIBbTaTOB B BHIC
Korcriexta mporpecca Ha Kypce
JeKIUi. p up M
(caitr openedu.ru).
Nzyuenne
ety Hamnucanue
5 OCHOBHOM U o
. | momamneit paGoTsr
JIONOTHUTENBHOM | "o - SAAHHOI
1.2 CuMMeTpHst KPUCTAILIIOB 0,5 2 HAyYHOH - N TIK-2
HTEDATVDEL Teme. Y CTHBIN
DATYPEL. onpoc
Pabora ¢
(cobecenoBanue)
SHIUKJIOTIE TUSIMU.
ITogroroBka k Hanucanue
MIpaKTHYECKOMY | momarimHe# paGoThl
3aHATUIO. Nel no 3aganHoit
N3yuenne TeMe. Y CTHBII
OCHOBHOM 1 ompoc
1.3 IIpocteie hopmbl N
P (bop 0,5 2 2 | nononuuTenbHOM | (cobecemoBaHue). TIK-2
KPHCTaIJIOB o
Hay4HOH Brinonuenue u
JIUTEPATYPBI. 3aImuTa
Pabora ¢ HPaKTUIECKOH
SHIMKJIONIEIUAMH, paboThI
CJIOBapsIMH. Nel




TloaroroBka k

Ne3 mo 3agaHHOM
TEME.

Hamucanue
MIPAKTUYECKOMY o
JIOMaIIHeH paboTh
3aHATHIO. .
WsyueHie Nel no 3apanHOM
e TeMe.. Y CTHbIN
OCHOBHOH U
1.4 Kpucramiorpadpuueckue JIOTIOJTHUTEIbHON orpoc
0,5 2 2 . (cobecenoBanue) IK-2
CHMBOJIBI Hay4IHOH
HTEPATYDEL Brinonnenue u
PaType, 3alUTa
KOHCIIEKTa .
. MIPaKTHYECKON
nexuui. Pabora c
) ore paboThI
HIMKJIOTICAUAMH, No 2
CJIOBapsIMH.
Hroro no paszzuerny 2 4 8
2. OCHOBBI KPUCTAJIOXUMHUH
Nzyuenne
OCHOBHOM 1
. Hamnucanue
JIOTIOJTHUTEIILHOM o
N JoMantHeil paboThI
HaY4HOH .
Ne2 no 3apanHOM
2.1 OCHOBBI KPUCTAJLIOXUMUHU 1 2 JUTEPATYPHI, N TK-2
Teme. Y CTHBIN
KOHCIIEKTa oIDOC
nexuuit. Pabota c p
(cobecenoBanue)
SHIUKIIOTIE THSIMHU,
CIIOBApSIMH.
HWroro no pazneny 1 2
3. OCHOBBI MUHEPAJIOTUH
Hamnucanue
JTIOMAIIHEH paboThI
Perucrpanus Ha | Ne3 mo 3agaHHOM
wiathopme TEeMe.
www.lektorium.tv Beinonnenue
. Ha Kypc «Muds! | 3amanuii mo Kypcy
3.1 BBopnnas JIEKIHS. 05 U peabHOCTH «Mucs! u K-2
MuHepaorus. ’ KaMHsD). peaNbHOCTH KaMHSD.
Nzyuenue IIpencraBnenue
y4eOHOi n PE3yNBTaTOB B BHIC
Hay4YHOU nporpecca Ha Kypce.
mtepar3399ypsr. | (www.lektorium.tv.).
VYcerHblii onpoc
(cobecenoBanue)
Brimonnenue u
3amuTa
IToaroroBka k ! .
MPaKTUYECKOU
MIPaKTHYECKOMY
paboThI
3aHATHIO. o
3.2  KpucramioxuMmuueckas Ne 3. Vernsrit onpoc
1,5 2 5 Uzyuenue IK-2
K1acCH(UKALUs MHHEPAIOB N (cobecenoBanue).
yaeOHOU 1
N Hanucanue
HAYYHOM .
HTeDaTVDEL JoManraeit paboThI
PATYPEL Ne3 mo 3agannoit
TeMe.
Brimonnenue u
3aIuTa
IoxnroroBka JTa00paTOPHBIX
HPaKTHIECKOMY pabot
3.3 OnTuyeckue 74 3aHSATHIO. Ne 4,5, VeTHbiit
MeXaHUYECKHe CBOWCTBa 1 331 ] 2,5 Nzyuenue onpoc [K-2
MUHEPAJIOB yaeOHOU 1 (cobecemoBanwue).
HAay4YHOU JuTepa- Hanucanue
TYpBHIL. JoManrHeil paboTs




Brimonnenue u

3aIuTa
IoaroToBka K 1a00paTOPHBIX
MIPAKTUYECKOMY pabot
3.4 CIpyKTYpHl H TEKCTYpBI 3aHATHIO. Ne 4,5, Vernslii
MHUHEpaJbHBIX arperartoB B 1 /11 | 2,5 Uzyuenwue ornpoc IK-2
pyZax ¥ FOpHBIX IOpoOJax yueOHOil u (cobecenoBanue).
HayqHOU Hamucanwne
JIUTEPATypBI. JoMarnrnaeit paboTh
Ne3 no 3apanHOM
TeMeE.
Nzyuenne
OCHOBHOM U 10-
3.5 Kpucramnoobpasyroras MOJTHUTEIILHON Hanwucanue
cpena B nporuecce HAy4HOI1 JH- pedepata o
MHUHEPaI000pa30BaHHUs. 2 2 3,5 TepaTyphl, 3aJ]aHHOW TeMe. IK-2
Ku-netnueckue THIIBI KOHCIIEKTa JIeK- YceTHblii onpoc
KpHCTAIUTH3aLUU uii. Pabora ¢ (cobecenoBanue)
SHIUKIIOTICTHSIMHY,
CJIOBapSIMH
Brinonnenune
Wzyuenue N
. JIOMAIHEeH paboThI
OCHOBHOH U .
. | Ne3 mo 3amannoit
JIOTIOJTHUTENLHOU N
3.6 3apoxkieHHe KpPHCTAIIOB HayHOM Teme. Y CTHBIN
B T€0JIOTHYECKUX u orpoc
2 221 | 3,5 JUTEPaTypBl, p [K-2
METAITyPTHIECKUX (cobeceoBanue).
KOHCIIEKTa
mporeccax . Hanucanue
nexuuil. Pabota c .
JIOMAIHEeH paboThI
SHIUKIIOTIETHSIMH, .
Ne3 no 3amanHOMI
CJIOBaPSAMH.
TEeMeE.
Nzyuenne
OCHOBHOM 1 Hamnucanue
3.7 OCHOBHBIC TEOPUH POCTA JTOTIOJTHUTENLHOM | JOMaIHe# paboTh
KPUCTAJUIOB B IIpolecce Hay4YHOU Ne3 o 3apanHoiM
Te0JIOTHIECKOTO u 2 2 4 JUTEPATYPHI, TeMe. 0 3aJJaHHOU TIK-2
TEXHUYECKOIO KOHCIIEKTa TeMe. Y CTHBIN
MUHEpaioo0pa3oBaHMs nekuuii. Pabota ¢ orpoc
SHUMKJIONenusIMH, |  (cobecenoBaHue)
CIIOBapsIMH.
Hroro no pazneny 10 12/611| 21
4. I'eonoruuecKue MpoIecChl
Brinonnenne
4.1 OCHOBHEIE TEOJIOTHYECKHE Wavuchue JIoMarrHe paboThI
IIPOLIECCHI o0OpazoBaHus Yl Ne4 o 3aganHoi
. 1 2 | yueGHOI1 U Hay4- N TIK-2
MECTOPOXKAECHHH  TIOJIE3HBIX o Teme. Y CTHBII
HOM JINTEpaATyphI
HCKOTaeMbIX orpoc
(cobeceoBaHume)
Hamnucanue
ITogroroBka k JIoMarrHei paGoThI
4.2 TexHHYECKHE MPOLECCHI npakTnyeckomy | Ne4 mo 3amaHHON
MUHEpanooOpa3oBaHus  MpU 3aHSTHIO. Teme. BrimonHeHue
arjioMepaiyy B IPOU3BOJICTBE 2 1 2 Uzyuenue U 3alIMTa IK-2
YyryHa ® CTald W B y4eOHOit 1 JTa00paTOPHBIX
OTHE-yMOPHOH (yTepOBKe Hay4YHOH pabot
JIUTEPaTyphl Ne 6. Yernsiii onpoc
(cobecenoBanue)
Hanucanue
4.3 OcHOBHbIE METOAbI Nzyuenue JoManrHeil paboTs
KPHCTATIOMHHEPATIOTMIECKIX 1 205 y4eOHOit 1 Ne4 o 3amanHOM K-2
u neTporpaduuecKux ' Hay4YHOH TeMe. Y CTHBIN
WCCIIeIOBaHUM JIUTEPATYPBI. orpoc
(cobeceroBaHue)
Uroro no pazaeny 4 1 6,05
Hroro 3a cemectp 17 17/611|37,05 3auéT




Hroro no JUCHUIIINHE

17

17/611

37,05

3a4cT

IK-2




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peanuzanMu  MPEAYCMOTPEHHBIX BHAOB Yy4eOHOW paboOTBI B  KadecTBe
00pa3oBaTeNbHbIX TEXHOJOTUHN B MpenoAaBaHuu AUCUUIUINHBI «Teopust kpuctammorpadum»
UCIIONB3YIOTCS TPAAUIIMOHHBIE, UHTEPAKTUBHBIC, TEXHOJIOTHS C UCIOJIb30BAHUEM 3JIEMEHTOB
OHJIalH - KYypCOB, IMPEACTABIECHHBIX HAa HAlUMOHAIBLHOM o00pa3zoBaTenbHON mMIIaThopMe
«OTKpBITOC 00pa3oBaHue» - Openedu.ru., a Takke Ha mIaTdhopMe MPOCBETUTEILCKOTO MPOSKTAa
«JIexkToprym» - www.lektorium.tv.

JIekiuu mpoXOoIAT B TpaauIMOHHON (opme. Ha JeKIMu-KOHCYIbTAluU, U3JIaraeTcs
HOBBIH  MaTepuall, COMPOBOXKIAIOUIMNCA BOMPOCAMU-OTBETAMHU IO TEME  JICKIIHH.
Hcnonp3yeTcss TEXHOJOTMS - JIEKUUA-BU3yald3alMs, TJ€ H3JIOKEHUE Marepuaia
COIPOBOXKAAETCA Mpe3eHTalel (JeMOHCTpaleld yueOHbIX MaTepHalioB, MPEACTaBICHHBIX B
pa3MYHBIX 3HAKOBBIX CHUCTEMaxX, B T.4. WIIIOCTPATUBHBIX, TpaQHUUECKUx, ayauo- Hu
BUJICOMATEPHUAJIOB.

JIaGopaTopHbie 1 TPaKTHYECKUE PAOOTHI BBITOIHSIIOTCS CTYACHTAMH 110 BAPHAHTAM.

CaMocrosiTenbHass paboTa 3aKiIo4aeTcss B MPOpabOTKe OTAEIbHBIX BOMPOCOB IPHU
M3Y4YEHUH NUCUUIUIMHBI U TIPU TTOITOTOBKE K C/Ia4e 3a4ueTa.

1. Tpanuuuonnsie 0Opa3zoBaTeNbHbIE TEXHOJIOTUHA OPUEHTUPYIOTCS HA OPTaHU3AIMIO
00pa30BaTeNbHOTO IpOLIECCa, MPEANONAraloulyl0 NPSIMYI0 TPaHCISILUIO 3HaHUM  OT
MpernoaaBaTens K CTyACHTY (IPEeUMYIIECTBEHHO Ha OCHOBE O0BSICHUTENbHO-UIUTFOCTPATUBHBIX
METO0B 00y4eHus1). YueOHas IesITeIbHOCTh CTYICHTA HOCUT B TAKHUX YCIOBHSX, KaK IPABHUIIO,
PENpPOAYKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

Nudopmannonnas Jekmuss — TOCIEAOBaTeNbHOE W3JIOKEHHWE Marepuaia B
JUCLUIUIMHAPHON JIOTHKE, OCYLIECTBIISIEMOE MPEUMYIIECTBEHHO BEpOaJbHBIMU CPEICTBAMU
(MOHOJIOT MperoaaBaTes).

Cemunap — Oecega mpemojaBareisi W CTYACHTOB, OOCYXKJIEHHE 3apaHee
MOJIFOTOBJICHHBIX COOOIIEHUI MO KaXJOMY BOIIPOCY IUIaHA 3aHATHSA C €OUHBIM JJIST BCEX
MepeyHEM PEKOMEHTyeMOM 0053aTeIbHON U TOMOTHUTENLHOM JIUTEPaTyPHI.

[IpakTrueckoe 3aHsATHE, TTOCBAIIEHHOE OCBOEHNIO KOHKPETHBIX YMEHHI 1 HABBIKOB TI0
MPEAJI0KEHHOMY aJITOPUTMY.

2. TexHonoruu MpoOJIEMHOTO 00YICHUS — OpraHU3aIis 00pa30BaTEILHOTO MPOIIecca,
KOTOpasi MpeArnoaraeT MoCTaHOBKY MPOOJIIEMHBIX BOIPOCOB, CO3/IaHNE YIEOHBIX TPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAHUS AKTUBHOW M03HABATEIbHON AEATEIbHOCTHU CTY/IEHTOB.

®opmbl y4eOHBIX 3aHATHI C HUCIIOJIB30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0YUESHHUS:

[IpoGnemHas nexkuusi — WU3JIOKEHUE Marepuana, IPeANnoiararnee MOCTaHOBKY
MpOOJIEMHBIX M JMCKYCCHOHHBIX BOIPOCOB, OCBEIICHHE DPA3JIMYHBIX HAYYHBIX IOAXOJOB,
aBTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C PA3JIMYHBIMU MOJENSIMU MHTEPIPETA[UN U3Y4aeMOro
Marepuana.

Jlexuust «BaBoem» (OMHapHas JIEKIUsI) — U3JIOKEHUE Marepuaia B ¢opme
JTUAIIOTUYECKOTO OOIIeHUsS JBYX TWIperojaBareneil (Hampumep, pPEeKOHCTPYKLHUS TUaliora
npeJIcTaBUTeNIeN pa3IuYHbIX HAYYHBIX [IKOJI, «YYEHOTO)» U «IIPAKTUKa» U T.I1.).

[IpakTuueckoe 3aHsTHE B (opMe MpPAKTUKyMa — OpraHu3anus y4eOHOU paboThI,
HarpaBJeHHAs Ha pEeNIeHHE KOMIUIEKCHOW y4eOHO-TI03HABATEIBHON 3a7auu, TpeOyromen ot
CTYyJIeHTa IPUMEHEHUS KaK HAYYHO-TEOPETUYECKUX 3HAHUM, TaK U TPAKTUYECKHUX HABBIKOB.

[IpakTnueckoe 3aHATHE HA OCHOBE Keic-MeToga — OOydeHHEe B KOHTEKCTE
MOJICTIUPYEMON CUTYalIHH, BOCITPOM3BOISIICH peanbHbIe YCIJIOBHS Hay4HOH,
MIPOU3BOACTBEHHOM, 00II1eCTBEHHOMI NEeITEIbHOCTH. Obyuaromuecs JIOJKHBI

MPOAHAIM3UPOBATh CHUTYAIUIO, Pa300paTbcs B CYTH MPOOIEM, MPEATIOKHUTH BO3MOXKHBIC
pemieHuss W BBIOpaTh Jiydmiee W3 HHUX. Kelcbl 0a3upyroTcss Ha pealbHOM (PaKTHUUECKOM
MaTepuase WiH )K€ MPUOIIKEHBI K peaTbHON CUTYaIIUH.

3. UrpoBbIe TEXHOIOTUH — OpraHU3aIys 00pa3oBaTeIbHOTO MpoIecca, OCHOBAaHHAS Ha



PEKOHCTPYKIIMM MOJIETIEH TOBEICHUS B paMKax IIPEJIOKEHHBIX CLIEHAPHBIX YCIOBUH.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM UTPOBBIX TEXHOJIOTHH:

VYuyebHasg urpa — (opma BOCCO3JaHMsS NPEAMETHOIO M COLMAIBHOIO COJEp KAHUSA
Oyaymeit mpoecCHOHANBHONU JESTETbHOCTH CIEHUAINCTA, MOJEIUPOBAHUS TaKUX CHUCTEM
OTHOLICHHUH, KOTOPBIE XapaKTEPHBI JIJIs1 TOU AEATENBHOCTH KaK LIEJIOTO.

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

PoneBast mrpa — mMuTanuMs WO PEKOHCTPYKLUS MOJIENEH POJIEBOrO IOBEACHHUSA B
[IPEJJIOKEHHBIX CLIEHAPHBIX YCIOBUSX.

4. TexHOJIOTUU IPOEKTHOr0 00yUeHMsI — OpraHu3anus o0pa3zoBaTeIbHOIO Ipolecca B
COOTBETCTBUH C QJTOPUTMOM IOATAIMHOTO PEUICHUs MPOOIEMHOM 3aaull WM BBITOJIHEHHS
yueOHoro 3agaHus. [IpoekT mpexmosaraeT COBMECTHYH — y4e€OHO-TIO3HaBaTENIbHYIO
JeSITeIbHOCTD TPYIIBI CTYIEHTOB, HAIIPABJICHHYIO HA BBHIPAOOTKY KOHIICIIINH, YCTAHOBIICHUE
nenedl M 3anad, (GOpMyJIUPOBKY OXKHIAEMbIX PpE3yJbTaToOB, OINpPEICICHUE NPUHIUIIOB U
METOAMK pEIIEeHUs MOCTABJICHHBIX 3ajay, MJAaHUPOBAaHUE X01a paboThl, MOUCK JOCTYIHBIX H
ONTUMAJIBHBIX PECYPCOB, IOATANHYIO peaU3aliIio IIaHa paboThl, IPE3EHTALUIO PE3YJIbTATOB
paboThI, X OCMBICIIEHUE U PE(IKCHTIO.

OCHOBHBIE TUIIBI IPOEKTOB!

HccnenoBaTenbCKUil MPOEKT — CTPYKTypa NpuOimxeHa K (opMaTy HaydHOTO
UCCIIEIOBaHMsl (JI0Ka3aTeNbCTBO AKTYaJIbHOCTU TEMBI, ONpeAeSeHHEe HaydHOM mHpoOieMmsl,
npeaMera U o0bEKTa HCCIIENOBaHMs, LeJied W 3aJad, METO/0B, UCTOYHUKOB, BBIIBM)KEHUE
TUIO0TE3bl, 000011IeHUE Pe3yIbTAaTOB, BBIBOIbI, 0003HAUECHUE HOBBIX ITPOOIIEM).

TBopueckuil MpoeKT, Kak MpaBUiIO, HE UMEET JAETAJIbHO NMPOPAOOTaHHOU CTPYKTYPHI;
y4eOHO-TI03HaBaTeIbHasl JIESATEIbHOCTh CTYAEHTOB OCYILECTBIIETCS B paMKaX pPamMOYHOIO
3a/laHusl, MOJYUHSACH JIOTUKE M MHTEpecaM YYacTHUKOB IIPOEKTA, >KaHPY KOHEYHOI'O
pesyibTara (razera, GUIbM, IPA3IHUK, U3JaHUE, SKCKYPCHUS U T.I1.).

WudopManvoHHBI TNPOEKT — Yy4eOHO-TIO3HABaTeNbHAs JEATENBHOCTh C  SIPKO
BBIDQ)KEHHOW HBPUCTHYECKOW HANpaBIEHHOCThIO (MOMCK, OTOOp M CHUCTEMaTH3alMs
nH(pOpMaIUU 0 KAKOM-TO 00BEKTEe, 03HAKOMJIEHHE YIaCTHUKOB IIPOEKTa ¢ 3TOM HH(pOpMaLuen,
ee aHaJIM3 U 00001IeHHE [T TIPe3eHTaluu 0oJiee IMHUPOKOI ayIUTOpUn).

5. IHTepakTUBHbBIE TEXHOJIOTUHU — OpraHu3alns o0pa3oBaTeaIbHOro Mpolecca, KoTopas
IpeaIoyiaracT akTUBHOE U HEJIMHEMHOE B3aMMOJECHCTBHE BCEX YYAaCTHUKOB, JOCTHIKEHHE HA
3TOH OCHOBE JIMYHOCTHO 3HAUYMMOTrO JUIsi HUX OOpa3oBarenbHOro pesyiaprata. Hapsmy co
CHEIUAIN3UPOBAaHHBIMUA  TEXHOJOTHSIMH  TakKOro poja IPHUHLUI  HMHTEPAKTUBHOCTHU
MpOCJIEKUBAaeTC B OOJIBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJOTHH.
WHTEepakTUBHOCTh ~ TOApPa3yMeBaeT  CyOBEKT-CyOBEKTHbIE  OTHOIIEHMs B XOJe
0o0pa3oBaTeNbHOTO Ipolecca W, Kak CcleAcTBHe, (opMHpOBaHHE CaMOpa3BUBAIOLIEIHCS
UH(POPMALIMOHHO-PECYPCHON CpeIbI.

@®opMbl yUeOHBIX 3aHATUHN C UCTIOIb30BAaHUEM CIEIIMATU3NPOBAHHBIX UHTEPAKTUBHBIX
TEXHOJIOTH:

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

CemuHap-TUCKyCCUSl — KOJUIEKTUBHOE 00CYX/I€HUE KaKOro-JInbo CIIOPHOro BOMpOcCa,
npoOsieMbl, BBISBIIEHHE MHEHUH B Tpymmne (MEXrpyImnoBOM Auajor, AMCKYCCHUS Kak
CIIOp-/IUAJIor).

6. HMHopManmmoHHO-KOMMYHHKAIIMOHHBIE  00pa30BaTelbHBIE  TEXHOJIOTHH  —
OpraHu3anus 00pa3oBaTEeNBHOIO nporecca, OCHOBaHHas Ha IPUMEHEHNN
CHEIHaIN3UPOBAHHBIX IPOrPAMMHBIX CPE/l M TEXHUYECKUX CPEJCTB paboThl ¢ HHGOpMaIueH.

®opmbl YUeOHBIX 3aHATUI C HCIIOJIb30BaHHEM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUH:



Jlexuus-Buzyanus3anuss — U3J0KEHUE COJEP)KAHUS  CONPOBOXKAAETCA  Ipe3eHTaluen
(IemMoHCTpaIyel y4eOHbIX MaTepUaoB, IPEACTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CUCTEMAX,
B T.4. WJUIIOCTPATUBHBIX, IPaQUUECKHX, ayH0- U BUIEOMATEPHATIOB).

[IpakTuyeckoe 3aHsATHE B (OpMe MpE3eHTAIMM — TPEACTABICHUE pE3yJIbTAaTOB
IPOEKTHON WJIM MCCIIE0BATENIBCKOM 1EATEIbHOCTH C UCIOIb30BAHNUEM CIIELUAIN3UPOBAHHBIX
IIPOIPaMMHBIX CpeJ.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalommxcst
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf MPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 VYueOHo-MeToaMUYeckoe W HHpoOpMANMOHHOE oOecnevyeHHe TUCIHIIMHBI
a) OcHoBHas1 IMTEpPaTypa:



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

2. [TouBoBeacHKE 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) lomotHuTeILHASI TUTEpPaTypa:

1. Bparuna, B.M. Kpucramnorpapus, MuHepamoruss © oOoraiieHue IMOoJe3HbIX
HCKOTae-MbIX: ydeOHOe mocobme, MuHHCTEpCTBO 00pa3oBaHus M Hayku Poccuiickoit @ene-panum,
Cu-6upckuit denepanpublii yauBepcurer, KpacHospck: CuOupckmii ¢enepalbHbIi YHUBEPCHTET,
2012. 152 c. [Dnexrponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=363881

2. Epmomnos, B.A. OcHoBsl reonoruu: Yueonuk // B.A. Epmonos, JI.H. Jlapuues, B.B.
Moceiikua / Ilom pen. B.A. EpmomoBa - 2-e m3a., crep. - M.: M3marembcTBO MOCKOBCKO-TO
rocy-IapCcTBEHHOro TOpHOro ynuBepcutera, 2008. -598 c. [Onekrponuwiii pecypc]. - URL:
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-i-osnovy-geologii-ermolov-va-larichev-I
n-moseykin-vv.pdf

3. bsiko, b.H. I'eonesus : yuebnuk / b.H. JIpsikoB. — 2-¢ u3a., ucnp. — Cankr- [le-TepOypr
: Jlamp, 2019. — 416 c. — ISBN 978-5-8114-3012-3. — Tekcr : osnektpoHHbd // Jlanp :
aNeKTpoHHO-0nOmoTeunas cucrema. — URL: https://e.lanbook.com/reader/book/111205 . — Pexxum
JIOCTYTIA: JUTS aBTOPH3. TI0JIb30BATEICH.

4. Epunosa, M.W. I'eonesust : yauebnoe nocobue / .M. Epunosa. — Mocksa : MU-CHUC, 2017.
— 55 c. — Teker : amektpoHHbIA // JlaHb : 3mexTpoHHO-OMONMOTedHass cuctema. — URL:
https://e.lanbook.com/book/105279 . — Pexum gocTyma: JJis aBTOPHU3. MOJIb30BATE-TICH.

6. ['unporeosnorust u uHxeHepHas reosorus : yueOHuk / A.M. INansnepun, B.C. 3aii-ues, B.M.
Mocetikun, C.A. [Tynesckuii. — Mocksa : MUCUC, 2019. — 424 ¢. — ISBN 978-5-907061-48-4. —
Texct : osmekrponsblii //  JlaHp :  3JeKTpoHHO-OmMOmmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/129005 . — Pexxum A0CTyIIa: T aBTOPH3. TOJIE30BATE-TIEH.



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
https://e.lanbook.com/reader/book/111205
https://e.lanbook.com/book/105279
https://e.lanbook.com/book/129005

B) MeToanyeckune yKazaHus:
[IpencraBneHsl B IPUIIOKEHUH 3

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecrieueHue

Haumenoanue N

10 Ne noroBopa Cpok neiicTBHS TULEH3UH
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 Office 2007  [Ne 135 ot 17.09.2007

. OeccpovHO
Professional
FAR Manager cB0OOHO pacnpocTpansemoe [10 6eccpodHo
7Zip cB000HO pacnpoctpansiemoe 110 OeccpoyuHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI

Hassanue xypca

CchUIka

HaLII/IOHaJ'IBHaH I/IHq)OpMaI_[I/IOHHO-aHaJ'II/ITI/I“IeCKa}I URL:
cucrema  —  PoCCHHCKMH — MHIEKC — HaywHOTO https://elibrary.ru/project_risc.asp
nutupoBanus (PUHIL)

[TouckoBas cucrema Axanemus Google (Google
Scholar)

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

Nudopmanmonnas cucrema - Equnoe okHO qocTyma K
HH(GOPMAIMOHHBIM Pecypcam

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



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

9 MaTepuajibHO-TeXHHYeCKOe ofecneyeHne TUCHUILINHBI (MOTYJIs1)
MaTepHaano-TeXHqucxoe O6€CH€‘-I€HI/I€ JUCHUITIIMHBI BKJIIFOYACT:

Y4eOHble ayTUTOPUH JUIS TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIIA!
MynbsTUMeIUHbBIE CPENICTBA XPAHEHUS, IEPEIaYH U NpeACTaBIeHU HH(OpMaLun

JlaGopaTopusi MUHEpaJIOTHH.
Y4eOHbIe KOJUIEKIIMA MHHEPAIOB U TOPHBIX MIOPOJ] HA CTEHaX.
Komnekniuu MuHEpasaoB, TOPHBIX TOPOJ, IOJIE3HBIX HCKOMAaeMblX, ¢uiopel U (ayHbl B
reosiorndeckoM myzee MI'TY. PaGoune KoyuteKum Mo ienel KpucTauioB.
[IIxana TBepaOCTH MoOOCa B siuyKax.
I'eonmornyeckuii komIiac.
VY4eOHbIC Te0JIOTHIECKUE KapThI.

JlaGopartopus nerporpadumu:
VYueOHble KOJUIEKIIMH TOPHBIX IIOPOJ] Ha CTEHAX.
Konnekunu ropHbsIx MOpoJ, MOJAE3HBIX HCKOMAEMBbIX, (JIOPHI U (DayHbI B T€0JIOTHYECKOM MY3€€
MI'TY. lllkana TBepmpoctu Mooca B sIITAYKaXx.
['eonoruueckuii komnac. Y4yeOHbl€ F€0JI0THYECKHE KAPTHI.

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

AyauTOpHH ISl CAMOCTOSTENILHON pabOThI: KOMIIBIOTEPHBIE KJIACCHI;, YNTATBHBIC 3aJIbI
OHOJINOTEKM.
ITepconanbubie KommbioTephl ¢ maketom MS Office, Beixogom B IHTEpHET U ¢ TOCTYIIOM B
3IIEKTPOHHYIO HH()OPMAIIHOHHO-00Pa30BaTEIbHYIO CPETy YHUBEPCUTETA

[Tomemenne st XpaHeHUs W NPOPUIAKTUYECKOTO OOCITYKHUBAaHUS YUEOHOTO
00opymoBaHus:

Crennaxku aJis XpaHEHUsT Y4eOHO-HATJIAIHBIX TOCOOMH W y4eOHO-METOAMYECKOM
JIOKYMEHTAIUU.



[Tpunoxenue 1

6 YueOHO-MeTOoAHYECKOe o0ecneYeHrne cCaMOCTOATEIbHOI padoThl 00y4aloIUXCH

IIpumepHas CTpyKTypa U COAEp:KaHUE Pa3iesIOB JUCLUIIINHEI

Kon

TEMBI

Tema
JOUCIHUITIINHBI

Conepxanue

1 cemecmp

P1

Ocnoevl Kpucmannozpaguu.

T1.1

BBoaHass. OcCHOBEBI
Kpuctauiorpaguu. 3aKoH
MOCTOSTHCTBA YTJIOB

MuHepanorusi 1 MeTajulyprus 3apoauIncCh
IIPAKTUYECKH OJHOBPEMEHHO Ha 3ape pa3BUTHUS
yenoBeuecTBa. [Ipeamer u 3agaun
KpUCTaUIOrpapuu, KPUCTALTOXUMHUH U
MUHEpAJIOruu. 3HaU€HHUE 3TUX HAYK JJIs
UCCJIEJOBaHMsI MUHEPAJIOB, PYy/l, TOPHBIX ITOPOJI,
arjioMepaToB, IUIAKOB U MeTayIoB. O01as
XapaKTepUCTHKa KpucTauioB. KpaTkas ucropust
pa3BUTHA OOIIEH U TEXHUYECKOM
KpUCTaIIorpaduu 1 MUHEPAJIOTHH.

ArperaTHble cocTOsIHUS BelecTBa. Kpucramt u
KPUCTANINYECKOE COCTOSIHUE MUHEPAJIOB U
MeTasuioB. OOIMe CBOMCTBA KPUCTAIUIOB:
OJIHOPOAHOCTB, TUCKPETHOCTD, AHU30TPOITHOCTb,
CUMMETPUYHOCTh, CHOCOOHOCTH K
camoorpaHeHuio. PacpocTpaHeHHOCTh
MHUHEPAIbHBIX KPUCTAJUIOB B IIPUPOJIC, TEXHHUKE U
OBITY.

T1.2

CuMMeTpHs KpUCTAIUIOB

DJEMEHTBI CHMMETPHUH: LIEHTP, INIOCKOCTU U OCU
(TOBOPOTHBIE U HIHBEPCUOHHBIE) CHMMETPHH.
B3aumoaeicTBue 3J€MEHTOB CUMMETpUN. Busl
CUMMETPUH, CUHTOHUH, KATETOPUH U UX
KJaccuukarms.

T1.3

[TpocTeie hopMBbI KPUCTAIIIOB

Kpucrann, ero rpanu, pedpa u BepmuHbl. CBs3b
BHEIIHEH (pOpPMBI U BHYTPEHHETO CTPOEHUS
KpuctamuioB. Popma KpUCTAIIIIOB. 3aKOH
IIOCTOSIHCTBA JIBYI'paHHBIX yriioB. IIpocTeie n
KOMOMHaIMOHHBIE (POPMBI TpaHei, pedep u
BepLIMH. BHemHue popMbl 1 aHATOMHUS
kpuctayioB. CkeneTrHble GOpPMbI KPUCTAIIIOB.
Kpucrannuueckne 1BOMHUKHY.

T1.4

Kpucrannorpapuyeckue
CUMBOJIBI

[TpaBuina BeIOOpa KpucTaIorpadguueckux oceit u
€IUHUYHON rpaHu. 3aKOH PallMOHAIBHOCTH

OTHOLIEHUH nTapaMeTpoB (3akoH ['aron). Haekcs
Y CUMBOJIBI TPaHe, pedep, BEPIIUH U UX MPOCTHIX




Kon

TEMBI

Tema
TUCIAIUINHEI

Coneprxanue

dbopm.

P2

Ocnoevl Kpucmaiioxumuu

T2.1

[InoTHelimme aTOMHEBIE
YIAKOBKHU U TUIIBI
KPUCTAJUIMYECKUX PEUIETOK.
[Momumopdusm u
nzomopdusm. Tumsl
XUMHYECKOM CBSI3H B
KpHUCTaJuIax

ATOMHBIE M MOHHBIE paanychl. [ImoTHele
YIAKOBKH aTOMOB B KPUCTAJNIOXUMHUYECKUX
cTpykrypax. [IpocTtpancTBeHHas
KpUCTAJUTMYECKas pelieTka 1 €€ 3JIEMEHTHI: Y3JIbl,
PAIBL, IJIOCKUE CETKH U 3JIEMEHTApHbIE TYEHKH.
PetuxynsipHasi JIOTHOCTH MJIOCKUX CETOK U
rpaHed KpucTaia. YTJIOBbIE U JIMHEHHbIC
napameTpbl KpUCTAUIMUECKUX perieToK. Tl
KPUCTAJUIMYECKUX pemeTok bpasa.
TpaHcIaIMOHHAS] CHMMETPHS KPUCTAILTHYECKUX
cTpyKTyp. IIpocTpancTBEHHBIE TPYHIIBI
cummetpun E.C. denoposa. [Tosmmopdusm.
[Tomurunusm. M3zomopdusm. M3oaumopdusm.
Tunbl XUMHUYECKHUX CBS3EM B KPUCTAJIAX.
Koopaunanuonsslie uncna. Kpucramnnueckue
PacTBOPHI 3aMEILICHHMS], BHEAPECHUS M BBIYUTAHUS.
MopdoTponus. ATOMHBIE pa3pyIIeHUs CTPYKTYPBI
kpuctaiuioB. Kiaccudpukanus nedexron
CTpyKTyphl. Toueunsle nedextsl. Juciokanmu
KpaeBbl€ U BUHTOBBIE. [[MOTHOCTH AMCIOKaNNid,
MeTobl UX Habmroaenus. CTpyKTyphI pacaja
M30MOP(HBIX KPUCTAIIIMYECKUX PACTBOPOB.

P.3.

Ocnoevt Munepaiocuu

T.3.1

Bpognas mexmus.
Munepanorus

ITonsiTre 0 MuUHEpANIe M MUHEpasoruu. Poib
MHUHepaJla Ha CiIy)k0e HUBUIM3aluU. MuHepansl 1
MUHEPAIbHOE CHIPHE B YEPHON METAJLUIYPIHUH.
OO1as, reHeTHYECKas, pernoHajibHasl,
KOCMHYECKasi, TEXHUYECKAsI U TEXHOJIOTMYECKast
MUHEpAJIOTUs.

T.3.2.

Kpucrannoxumuueckas
KJIacCU(pUKaLMs MUHEPAJIOB

Kpucrannoxumuueckas kiaccuduxanus
MUHEpAJOB, €€ MPUHIHUIIBI. XapaKTEepPUCTHKA
MUHEpaJIbHBIX TUIIOB, IIOJTUIIOB; KJIACCOB,
ITOKJIACCOB; TPy, MOArPYIIT; BUJIOB,
Pa3HOBUAHOCTEH; MHIMBUOB U CYOUHIUBUIOB.

[TonsiTHE O pynax M rOpHBIX MOPOJIAX.

[TpombinienHast kitaccuuKalys MUHEPAJIOB.
Knaccugukaius MUHEpaIbHOTO ChIPbs B YEPHOM
METAJLITypIrUH:

-)KEJe30pyIHOE: ChIpOoe (MapTEeHOBCKHUE,
JIOMEHHBIE, arJIoMepalioOHHbIE PYbI),




Kon

TEMBI

Tema
TUCIAIUINHEI

Coneprxanue

oborarmieHHoe (TPOMITPOAYKT, KOHIICHTPAT),

CHUHTE3MPOBAaHHOE (arjioMepar, OKaThIIIH,
dbeppocIass),

-nerupytoniee: (pyIsl Mapraia, Xxpoma, Kooasbra,
BoJIb(ppama u Jip.),

-¢urocyronue: (KaabIuT (M3BECTHSK), U3BECTD,
JIOJIOMUT, KBapil, (GJIr0OpHUT u 1Ip.),

-OTHEYMOpPHBIC: (MarHe3uT (MEepUKIIas), TOJOMUT,
HINKAHENb, XPOMHUT, OOKCUT (KOPYH[), KAOTUHHUT
(MynuT), KBapl (TPUAUMUT, KPUCTOOAIUT) U 1Ip.),

-1IJTAKO000pa3yIolue MUHEPAb (OJTMBUHBI
(dopcreput, hasuT, KATBITUOOTHBHIH ), MEITUITHTHI
(reneHuT, OKEPMAHMT), MIUPOKCEHBI (IUOTIC,
reJIcHOepruT) U ap.),

-MHHEPAJIBI - HOCHUTEIU BPEIHBIX
TEXHOJIOTUYECKUX MpUMeceii: cepbl, hocdopa,
[IUHKA U JIp. (CyIb(HIBI: TUPUT, APCCHOITUPHT,
MAPPOTHH, chalepuT u 1p.; pocdaTsl: alaTur,
CHIIMKOKAPHATHT U JIp.)

[TapareneTruyeckas acCOIMAIIU MHHEPAJIOB.

T3.3.

Onrtuyeckre 1 MEXaHUYECKHE
CBOICTBa MUHEPAJIOB

OnrTudecke CBOICTBA:

Tlokazamenu npenomnenus B ONTUIECKU
M30TPONHBIX (KPUCTAILIBI BBICIIEH KaTErOpHH) U
AQHU30TPOIHBIX (KPUCTAIUIBI CpeIHEH (O JTHOOCHBIE)
Y HU3LIEH (IBYXOCHbIE) KaTeropuil) MUHEpaJIax.
JBynpenominenue. [lneoxponsm MuHepasos.
OnTuyeckre METO/IbI OIpeeICHUS
IJJAKO0Opa3yIoLMX MUHEPAJIOB B TPOXOSAIIEM
CBeTe - neTporpadus.

Llgem B KpUCTAJIIMYECKOM arperare 1 MopoiIke
(uBet yepTsl). [IpuuMHBI OKpacKH MHUHEPAJIOB.
JlroMuHecneHnys MuHEepasloB. BuzyanbHbie
METO/Ibl OIPEJEIIEHNSI MUHEPAJIOB.

bneck - ompasxcamenvuas cnocoonocme
MUHEPANIOB. 3aBUCUMOCTD OJiecKa OT
KPUCTAJUIOXUMUYECKHUX (METAIUTHYECKUM,
MOJIYMETaJUIMUECKUH, alIMa3HbIH, CTEKJISIHHBIN) U
KPUCTATTIOMOP(OIOTHIECKUX (3€PKATBHBIMH,
MaTOBBIH, JKUPHBIN, IIEIKOBUCTBIN U JIp.)
oco0eHHocTel. ONTUYeCKHe METO/IbI ONIPEICTICHUS
METAJJIOB U PYJAHBIX MUHEPAJIOB B OTPAXKEHHOM
BETE - MUHEparpagusi.




Kon

TEMBI

Tema
TUCIAIUINHEI

Coneprxanue

MexaHn4eckre CBOMCTBAa MUHEPAJIOB:

Cnatinocms, omoenbHOCmb U U310M B KPUCTAILIAX
MUHEpaIOB. 3aBUCUMOCTb CITAMHOCTU OT
KPUCTAJIOXUMUYECKUX 0COOCHHOCTEMH
MuHepanoB. CiallHOCTh - MPUMEP aHU30TPOITHH
MUHEPATBHBIX KprcTauioB. Knaccudukanus
cnaifHocT 0 (hOpMe U CTETICHU COBEPIICHCTBA.
Mertob! onpenesieHusl.

Teepoocmo munepanog. MeTo il onpeiesieHus
TBEPJIOCTH: METO/IbI Iaparanust (3TaJOHHAs
necsTubOanbHas 1Kana TBepaoctu Mooca) u
BJIABJIMBAHUS aJIMa3HOM nupamMuibl Bukepca
(muxpotBepaomepsl [IMT). Peruxynspuas u
BEKTOPHUAJIbHASI aHU30TPOIUS TBEPAOCTH.
XpYIKOCTh, YIPYTOCTh, THOKOCTH U ATACTUYHOCTh
MHUHEpAJOB.

[Ipoune cBoiicTBa MUHEPATIOB:

Ilnomnocmo. JInddepeHnnanys MHHEPAJIOB 110
IUIOTHOCTH B TIPOIIECCE KPUCTAIUTH3AIINN.
JlukBanus. PacciioeHne MUHEpaJIbHBIX PAcILIaBOB
B IIpupoze (MarMa) ¥ B METLTYpruu (Iuiax /
metasui). ['paBUTallnOHHBIE TPOLIECCHI
oOoraleHusi MUHEpaJoB.

Dnekmpomaznummusle C80UCMBA MUHEPATIOB.
MaruuTtHsie cBOMCTBa. METOABI MATHUTHOTO
oborarieHus >KeJIe3HbIX PY/I.
Tepmonnexkrpuueckue csorictBa. TepmoI/IC.
Tepmomnapsl. [Ibe30351eKTprUECKHE CBONCTBA
(crabunm3anus paJuoBOJIH, THAPOAKYCTHKA,
KBapIIEBbIC YaChl U Jp.).

OraeynopHoCTb (TemrepaTypa IJIaBJIeHus),
TUIPOGMIBHOCTB, THAPO(OOHOCTS,
pPacTBOPUMOCTH B BOJIE U KUCIIOTAX, BKYC, 3arax u

mp.

T3.4

CTpyKTYpBI U TEKCTYPbI
MUHEPAIBHBIX arperaTos B
pyJax U TOpHBIX TOpOAAx

WneanpHble U peaqbHble KPUCTAILIBL.
Kpucramnomopdonoruueckas CTpykrypa.
[TonsiTust 06 orpanke, rabuTyce 1 00JIMKe
KPUCTATIMYECKUX MUHEPAIbHBIX HHIUBUIOB.
Krnaccudukanust KpucTaaioB Mo 00JIuKy
(M30MeTpUYHBIE, YJIMHEHHbIE U YIUIOIIEHHBIE).
OTtHocuTeIbHBIE U a0CONIIOTHBIE pa3MeEphI
MUHEPAIBHBIX UHAUBUIOB. ['panynomerpudeckas
KJIacCU(UKaLMs MUHEPATIbHBIX CTPYKTYP.
YnopsanoueHHoe (napauieabHOe, ABOMHUKOBOE,
paguabHO JTYYUCTOE | JIP.) U OECIOPSIIOIHOE
CpacTaHuE MUHEPAIbHBIX UHIUBUIOB.




Kon

TEMBI

Tema
TUCIAIUINHEI

Coneprxanue

DH0TaKCHaJIbHOE, SITUTAKCUAILHOE U
MONKUJIUTOBOE MPOPACTaHUE MUHEPATbHBIX
WHIABUIOB.

TekcTypbl MuHepanbHbIX arperatoB. OcoObie
(bopMBI MUHEPATIBHBIX TEKCTYP: IPY3BI,
cepoInThI, KOHKPELUH, CEKPELIUH U T. I1.
OcHOBHBIE MOP(OIOTHYECKHE TUIIBI TEKCTYP:
MacCUBHasl (OHOPOAHAS ), BKPAIUICHO-TISITHUCTAS,
cioucras (moyiocyaras), 1eopMaoHHas
(TpeleHHas1, MPOKUIIKOBas, OpeKuneBasi).

T.3.5

Kpucrannoobpasyrorias
cpena B mpouecce
MHHEpaI000pa3oBaHusI.
Kunernaeckue THIBI
KPHUCTAJUIN3aLNU

[Tpoueccrl kpucTaIooO6pa3oBaHus B
ra3000pa3HbIX (Ta3, map), KUIKUX (pacIuias,
pacTBOp) U TBEPIBIX (KpUCTAJUTMUECKAs,
amop¢Has) cpenax. [lonsitue o craOMIBHOM,
PaBHOBECHOM, METACTAOMIILHOM U JTaOUITEHOM
COCTOSIHUM KPHUCTAJUIOB U KpHUCTau1000pa3yolen
cpensl. Kunetnyeckue npoOMBIIIIEHHBIE TUITBI
KpUCTAITU3AUU

T.3.6

3apO)KI[eHI/Ie KpUCTAJLJIOB B

T'€OJIOTHYCCKHUX U
MCTAJUTYPTHUYCCKUX
mponeccax

[Tporueccel 3apokaeHUs, pOCTa U pa3pyIICHUs
KPHUCTAJIJIOB B ra3000pa3HbIX (ra3, nap), KuaKkux
(pacriaB, pacTBOp) U TBEPABIX (KPUCTAUTMYCCKUX,
aMOp(QHBIX) Cpenax.

['oMoreHHbI€ U TeTepOreHHbIE IPOLECCHI
3apoKIEHMS KpUcTauioB. KpucramioxumMuueckue
THUIIBI 3aPO/IBIIIEBBIX LIEHTPOB KPUCTAIIIN3ALUU
IIPU FETEPOTEHHOM 3apoKIeHUU. DaKTopBI,
BJIMSIIOIME HAa CAMOIIPOM3BOJIBHOE 3apOXKICHHUE
KPHUCTAJJIOB U crienu(puieckue 0COOEHHOCTH
LEHTPOB KPUCTAJUIM3ALMH IIPU T€TEPOr€HHOM
3apOXKI€HUH KPUCTAJIIOB.

T.3.7

OcHOBHBIE TEOPHH POCTa
KPHUCTAJJIOB B IIpoIecce
Te0JIOTUYECKOTO U
TEXHHYECKOTO
MHUHEpaIo000pa3oBaHUs

OcCHOBHBIE TEOPUH POCTA KPUCTAIIIIOB:
TepMOoJAMHaMHuuecKkas, IMPpPy3noHHas,
abcopOLMOHHAs, MOJIEKYJISIPHO-KUHETHYECKas,
JqucinokanroHHas. OcOOEHHOCTH UX pean3aliy B
HNPUPOJHBIX U TEXHUYECKHUX YCIOBHUIX. CriocoObl
yIpaBieHUs] KWHETUKON KpUCTaUIU3aluU U
Ka4ecTBOM 00pa3yIoLINXCsl METAIJIOB U
MUHEPAJIOB.

P4

T'eonozuueckue npovyeccslt

T.4.1

OCHOBHBIC TCOJIOTHYCCKHUE

mporiecchl 00pa3oOBaHM

MeCTOpO)KI[eHI/Iﬁ IMOJIC3HBIX

HNCKOITIaCMbIX

['eonoruueckoe cTpoeHHEe 3€MHOTO I11apa.
DHOo2eHHble npoyeccybl MUHEPAI000PA308aAHUSL

- MarMaTu4deckue (MHTpy3uBHBIC U A3 (Dy3UBHBIC),
KpaTKasl XapaKTepUCTUKA MarMaTHYECKUX TTOPO U
MECTOPOKICHHUN TIOJIE3HBIX CKOIAEMBIX, B TOM
YHCIIe KEJIC30PYIHBIX B BYJIKAHUYECKHX TPYOKax




Kon

TEMBI

Tema
TUCIAIUINHEI

Coneprxanue

B3pbIBa B Boctounoit Cubupu;

- IErMAaTUTOBLIC, KpaTKasA XapaKTCPHUCTHUKA
IIOJIC3HBIX UCKOIIAaCMbIX,

- KOHTaKTOBO-METaCOMAaTHYECKHE (CKapHOBBIE)
JKeNIe30pyaAHbIe MecTOpoxaeHus Antae-CassHCKOM
rOpHO# 001acTH;

- TUAPOTEPMATIbHBIE MECTOPOK/ICHHUS IBETHBIX U
JETUPYIOLIUX PYI.

OK302ennvie npoyeccoul.

- (hu3HUECKOe, XUMHUECKOE U OMOJIOTHYECKOE
BbIBETPHUBAHUE (JKeJIe3HbIE NUISAIBI OYphIX
JKEJIE3HSKOB U MAPTUTOBBIX PYJ B 30HE OKUCIICHUS
CYIb(QHUIHBIX MECTOPOKICHUI);

- 0CaJI0YHBIC: PACCHIITHBIC (THTAHOMArHETUTOBBIC
POCCHINTE Ha MOPCKOM IIIeIb()e, KBapIEeBbIC TIECKU
U 1p.), XeMOT'€HHBIC (MOPCKHE
JKEJIe30-MapraHIeBbIe KOHKPEIIUHU, H3BECTHSIKH,
OTHEYIIOPHBIE TJIMHBI U JIP.), ONOXUMHUYECKHUE
(OostOTHBIE KENe3HbIE PY/Ibl, TOPMOSHUKYU U IP.).

Memamopgoeennvie npoyeccol:

PernonanbHbIN, KOHTAKTOBLIM U JTUHAMUYECKHU
MeTtamopdusm. Craguu meramopduszma.
MeTtamopdoreHHbIe MECTOPOKICHUS JKETIE3UCTBIX
KBapLUTOB, KAMEHHBIX YIJIEH, KBapIUTa,
OTHEYIOPHBIX aHJATy3UTOBBIX U KHAHUTOBBIX
CJIQHLIEB U Jp.

T.4.2

TexHu4ecKkne mpouecchl
MHUHEpaIo00pa3oBaHus MIPU
arjioMepanuu B
IIPOU3BOJCTBE YyI'yHa U
CTaJIM U B OTHEYIIOPHOU

byTepoBke

HpoOGnenue u o0oraiieHue mojae3HbIX
uckonaembix. [ToHsATHE O KOHIIEHTpATE U OTXOAAX
(xBOoCTax) oOoramieHus.

AFHOMCpaI_II/I}I 1 OKOMKOBAHHUC. MI/IHepaHOPH}I
JKCIIC30PYAHLIX arjioMepaTroB U OKAaTBIIICH.

MuHnepanooOpa3zoBaHHE B IOMEHHBIX IIPOLIECCAX.
Mpunepanorust JOMEHHBIX 1IJJaKOB, FTapHHUCaXKa Ha
(byTepoBKE M MUHEPAITBHBIX OTIIOKCHHI
(UMHKHUTA) B TpPyOOIIPOBOJAX.

MunepanooOpa3oBaHue MPU CTAICTIIaBUIBHBIX
npoueccax. ACCUMWISAINS U3BECTH. MUHepanorus
CTaJICIJIaBIJILHBIX IIVIAKOB.

Munepanoobpa3zoBaHUEe B OTHEYIIOPHBIX U3JIEIUSX
B METAJUTypruv. MUHEPAIOTrust KBApLUTOBBIX
(IMHACOBBIX ), MIAMOTHBIX, TIEPUKITA30BBIX,
HINHAHENb-(OPCTEPUTOBBIX, CMOJIO-I0JIOMHUTOBBIX,




Kon

TEMBI

Tema
TUCIAIUINHEI

Coneprxanue

MYJUTUTOBBIX U TIPOYHMX OTHEYIOPOB.

MuHepanooOpa3oBaHUE B IPOU3BOJICTBE U
UCIIOJIb30BaHUM (1F0cOB. MuHepanorus
MUHEPAIBHBIX (IIFOCOB.

MI/IHepaJIOFI/IH MCTAJUIYPIUYCCKUX ILJIaMOB 1
IbLIN.

DKOJIOTHYECKasi MUHEPAJIOTUs B PEIICHUHT
po0sieM KOMIUIEKCHOW Maio- Ui 6€30TX0THOM
nepepaboTKU MUHEPAILHOTO ChIPbSL.

T.4.3

OCHOBHBIE METOJIBI
KPUCTAJUIO-MHUHEPATOTHYECK
UX ¥ neTporpaduueckux
HUCCIEe0BAaHUN

Kpucrannomopdonoruueckuii u
TOHUOMETPUYECKHIT aHaTH3.

['panynomeTpudeckuii aHaaus.

XuMHU4eCKu# (TIOJTHBIH, JIOKaIbHBIH,
CIIEKTPAJIbHBIN, PEHTI€HOCIIEKTPAJIbHBIN,
HHEProUCIEPCUOHHBIN) aHAIH3.

JuddepeHnmanbHO-TEPMUUECKUI aHAIN3.

PentrenoBckmii anann3. KojgnyecTBeHHBIN 1
KaueCTBCHHBIN ()a30BbIC aHATN3bI.
KonnuecTBeHHBIN 1 KaUeCTBEHHBIN XUMHUYCCKUE
PEHTTE€HOCIIEKTPaIbHbIC aHAIU3bI. JIOKaIbHBIN
PEHTIC€HOCTIEKTPAJIbHBIN aHATH3.

[Terporpaduyecknii aHaTU3 TOPHBIX MOPOJ,
METAJIITyprUYeCKUX IIJIaKOB U OTHEYIIOPOB.
MuKpOCKONINYECKOE NCCIIE0OBAaHNE MUHEPAIIOB B
INPOXOJALIEM CBETE.

Muneparpaduyeckuii aHamu3 pyJ, arioMepaTos,
METAJUIOB U CIUIaBOB. MUKPOCKOIIMUYECKOE
UCCIIEIOBAaHNE MUHEPAJIOB B OTPA)KEHHOM CBETE.

DJEeKTPOHHbIE MUKPOCKOIMYECKHE UCCIIETOBAHMS
(METOIOM peTTUK, CKAaHUPOBAHUS U
MIPOCBEYMBAHUS).

doTtorpaduueckre METOIbl HayYHBIX
WCCJIeIOBaHMM (MaKpo- U
MuKpogoTorpadupoBaHue).

KomnerotrepHas rpaduueckas u cTaTUCTUYECKas
00paboTKa JAHHBIX MUHEPAJIOTMYECKUX U
KPUCTAJUIOXUMUYECKUX UCCIIETOBAHNM.

Ilpumepuaa memamuka camocmoamenvHoil padGomaul




CamocrosrenbHas padoTa 3aKII0YaeTCsl B U3y4YEHHH PEKOMEHIYEMOH JIUTEpaTyphl MO
TEMaTHUKE MPAKTUYECKUX 3aHIATUI U B BBIMOJIHEHUH JJOMAIIHUX paboT M0  JUCLHUIUIMHE.

IlpumepHnplit nepeuens mem 0oMauwiHux paoom:

1. Ilepeuenn Tem nomarrneit padbothl Nel: «OCHOBBI KpUCTALIOTpadum»:

Hcropus pa3BUTHS MUHEPAIOTUH U METAJUTYPTUU

[Ipenmer u 3amaum KpucTauiorpaduu, KpUCTAUIOXMMUUM M MUHEPAIOTHU.
3HayeHHWEe 3TUX HAyK MAJIS HMCCIECJOBAHUS MHHEPAJOB, PYyH, TOPHBIX IOPOJ,
arJaoMeparoB, IIUTAKOB M METAJIIOB.

Kparkas wucropust pa3Butusi oOmIe M TEXHHUYECKOH KpucTamiorpaduu u
MHUHEPaJIOTUH.

ArperatHble COCTOSHHMA BemiecTBa. KpHcTalul M KpUCTAIMYECKOE COCTOSIHUE
MHHEPAIOB M METAIJIOB.

OOmue cBONCTBA KPUCTAJIOB: OJHOPOIHOCTD, JUCKPETHOCTh, AaHU30TPOITHOCTD,
CHMMETPHYHOCTh, CIIOCOOHOCTP K CcaMoOrpaHeHHio. PacmpocTpaHeHHOCTb
MHUHEPAIbHBIX KPUCTAJUIOB B IIPUPOJIC, TEXHHUKE U OBITY.

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

IIpocTpaHCTBEHHAsT KPUCTAIIMYECKAs PEIIETKAa M €€ DJIEMEHTBI: Y3JIbl, PSAbL,
IJIOCKUE CETKH U JIEMEHTapHbIC STYEHKH.

Tunel Kpuctawmueckux pemerok bpass. TpaHCIALMOHHAs CUMMETpPHS
KPUCTAJUIMYECKUX CTPYKTYP.

[Momumopdusm. [Tomurunuszm. Nzomopduzm. M3omumopdusm.

Tunbel XuUMHUYECKHX CBsizeM B Kpucrtauiax. KoopauHanuoHHBIE YHCIIA.
Kpucramnueckue  pacTBOpbBl  3aMELICHUS, BHEAPEHHS W BBIYUTAHUS.
MopdoTtponusi.

ATOMHBIC pa3pylIeHUs CTPYKTYypbl KpuctaiwioB. Knaccudukanus nedekron
CTpyKTyphl. Toueunsle nedexTsl. J(ucaokanuu KpaeBble U BUHTOBBIE.
[InotHocTn naucnokauuii, MeToasl uX HabOmoaeHus. CTpPyKTypbl pacnaja
M30MOP(HBIX KPUCTAIIIMYECKUX PACTBOPOB.

3. Ilepeuensb Tem nomariHel paGoTsl Ne3: «OCHOBBI MUHEPATIOT UM

[TonsiTue 0 MUHEpase 1 MUHEpasioruu. Posib MUHepasa Ha ciry)k0e HUBUIN3aLuU
MuHepasnsl 1 MUHEPAJIbHOE CHIPHE B YEPHOM METAJULYPIrUH

OOmasi, TreHeTHYeCKas, peruoHajgbHas, KOCMUYECKas, TEXHUYeCKas U
TEXHOJIOTHYECKasi MUHEPAJIOTHS.

MunepanbHOE ChIpbE I Y4EPHOU METAJLUTypIHH: JKEIE30PyIHOE: ChIPOe
(MapTeHOBCKHE, JOMEHHBbIE, arJIOMEPALMOHHBIE PY/IbI).

CunTe3npoBaHHOE (arjoMepart, OKaThIIHU, (eppocCIiaBbl) MUHEPATEHOE ChIPhE
JUIS1 YEPHOM METAJITyprUu.

Pyner Mmapranma, xpoma, kobanbTa, Bojib(paMa 1 Ip. pybl, Kak JETUpPYyOIlee
MUHEPAIBHOE ChIPhE AJI1 YEPHOU METaJLTypIrHH.

MuHepanbHO-ChIpheBas 6a3a 1Mo (IIOCYIONUM U OTHEYIIOPHBIM ~ MHUHEpajaM,
NPUMEHSIEMBIM B YepHOU METAUTypruu: (KaJIbUUT (U3BECTHSIK), U3BECTD,
JOJIOMHT, KBapl, QIIIOOPUT U Jp. ;MarHe3uT (epuKIias), 10JI0MUT, IITUHENb,
XPOMHMT, OOKCUT (KOPYH/T), KAOJIMHUT (MYJUIHT), KBap1Ll (TPUIUMHT, KPUCTOOAINT)
H 1p.)),

OcHOBHBIE CBeJIeHUS O PU3NKO-XUMHUYECKUX CBOWCTBAX IIJIAKOOOpa3yIOLIINX
MUHepasioB (OMUBUHBI ((popcTepuT, pasiauT, KanbLUOOIUBUH ), MEJIUIUTHI
(releHnuT, OKepMaHUT), MUPOKCEHBI (UOTIC], TeAeHOepruT) U Ip.).
PU3NKO-XUMHUUYECKHE CBOMCTBA MUHEPAJIOB - HOCUTEJIEN BPEIHBIX
TEXHOJIOTHYECKUX MpUMeceii: cepbl, hocdopa, IMHKa U Ap. (CYIbPHUIBL: TUPUT,
ApPCEHONMPUT, TUPPOTHH, caiepuT u 1p.; hocdaThl: anaTUT, CHITUKOKAPHATUT U
ap.) X BnusiHuE Ha KaueCTBO METAJLTypru4eCcKOi NPOAYKIIUH.



4. Ilepedyens Tem gomaniaeit paboTsl Ned: «[ eonoruueckue mporecchbn

OCHOBHBIE HJIOTEHHBIE MTPOLIECCHl MUHEPATI000pa30BaHuUs

DK30TeHHBIE MTPOIECCHI MUHEPATO00pa30BaHHSI

TexHUYECKHE MPOLIECCHl MUHEPaI000pa30BaHus PH arIoOMepainu
MuHepanooOpa3oBaHUE B IOMEHHBIX IPOIECCAX

MuHepaorusi IOMEHHBIX [IUTAKOB, TapHUCAXKA Ha ()yTEPOBKE U MHUHEPATIHHBIX
OTJIOXKECHUHU B TPYOOITPOBOIAX

IlepeyeHb npakTHYECKUX PadoOT
1. OnpeneneHre CAMMETPUN HA MOJIENSIX UACATbHBIX KPUCTAIUIOB 2 yaca
2. OnpeznencHue BHEIIHUX TPAHHBIX, peOCPHBIX M BEPINUHHBIX (OPM B KpUCTAILIAX.
YcTaHOBKAa KPUCTAIUIOB M OMPENEICHHE KPHUCTALIOTPAPUUECKHX CHMBOJIOB T'PAaHHBIX,
peOCPHBIX M BEPIIMHHBIX (PopM.

3. N3yyenue cucreMaTndecKor KOJJIEKIIMY MUHEPATIOB. POPMBI IPUPOIHBIX BBIACICHUN
MUHEPAJIOB.

4, JlnarHocTuueckre CBOMCTBA MUHEPAJIOB.

S. N3yuenue, onucanue (GU3NYECKUX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTEH

cpacTaHus, ONpeeIeHUe MUHEPAJIOB, CIOCOOOB UX UCIOJIb30BaHUS B YEPHOU METAJUIypruu U
HapOJIHOM XO34HCTBE .



[Tpunoxenue 2

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

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranmu:

CTpyKTYypHBIH 37IEMEHT
KOMITETCHIIUHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

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

3HaTe

OCHOBHBIC ONPECICHHS U TOHATHS IPEIMETOB
KpucTaJIorpadus, MUHEpaJIorus u
nerporpadus; cneuuuKy U IPUHIHIIBI
HAy4HOTI'O 3HaHUS, TJIaBHbIE 3TaIlbl Pa3BUTHUS
HayK,

- QJIEMEHTHI U TapaMeTPpbl IPOCTPAHCTBEHHON
pEILETKY;

- OCHOBHBIC CBOMCTBA KPpUCTATIIMICCKOI'O
BCIICCTBA, KHaCCH(bHKaHHm KpHUCTAJIJIOB U
MPpOCTBIC q)OpMBI MHOT'OT'PAHHUKOB;

- OCHOBHBIE 3aKOHBI KpucTajiorpaduu;

- YCTAaHOBKY ¥ CUMBOJIMKY KPHUCTAJLIOB;

- CTPYKTYpPY KPUCTAILIIOB;

- TNarHOCTHYECKUE PU3HAKH MUHEPAJIOB;

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

IIpumepHBIii IepeYeHb BONPOCOB K 3a4eTy

[IonsATHE O KpUCTAIIE U KPUCTAJUIMYECKUX BEIIECTBAX.

OCHOBHBIE CBOICTBA KPUCTAJLIOB.

CumMeTpus KpUCTaIOB, BU/Ibl CAMMETPHUH, CHHIOHUU, KATETOPUH.

[IpocTpaHcTBEHHAss KpUCTAJUIMYECKAs PEIIETKA, €€ DJJIEMEHTHl U

IapameTpsl.

5. IloHsTHE O MPOCTHIX M KOMOMHALMOHHBIX (OpMax, MPUHLHUIBI UX
Ha3BaHUA.

6. YcranoBka kpuctamios. [IpaBuia BeiOopa oceil 1 eAMHUYHOM rpaHu.
WHnekcsl 1 CUMBOJIBI TpaHeH U IPOCTBIX POpM.

7. 3aKOH palMOHAIBLHOCTH OTHOILEHHUH MapaMeTpoB - 3aKoH ["aron

8. IlpaBuia ycTaHOBKM KyOUYECKHX M T€TParoHaJbHBIX KPUCTAJIIOB.

9. IlpaBuia ycTaHOBKH TPUTOHAIBHBIX M T€KCATOHAIBHBIX KPHCTAILIOB.

10.ITpaBuna ycTaHOBKHM KPUCTAJUIOB HU3ILEH KaTErOPHH.

11.3ak0H MOCTOSTHCTBA TPAHHBIX YTJIOB.

12.0cHoBHBIE 33J]aUl KPUCTAIOXUMHUHU. THUIBI TUIOTHEHIINX [IAPOBBIX
YIaKOBOK.

13.0cHOBHBIE THUIIBI KPUCTALIMYECKUX PEIIETOK U THUIBl PEIIETOK
BPABD.

14. Tunpl KpUCTAIUTMYECKUX CTPYKTYP HOHHBIX KPUCTAJIIOB.

15.Tumel KpUCTAIIUYECKUX CTPYKTYP METAIUTMUECKUX KPUCTAILIOB.

16.Tunpl KpUCTANIMYECKUX CTPYKTYp AaTOMHBIX M MOJIEKYJISPHBIX

el N =




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

MHHEPAJIOB;

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

KpPHUCTAJIOB.

17 13omopdusm, tumsl u3omMoppu3Ma IO CTENEHH COBEPIICHCTBA W
XapakTepy 3aMeIIeHusl.

18.ITonmuMopdhr3M U OTUTUITH3M.

19.Ilonatue o MuHepane, pydae u 1opone. IIpombinuieHHas
Kjaccudukanms.

20.Kpucramioxummudeckas KIacCH(PUKAIUsI MUHEPAJIOB.

21.0ntuueckue (LBET, IBET YepThl, OJIECK, MPO3PauyHOCTh) CBOWMCTBA
MHUHEepaa.

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

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

24.Tlonsastue 00 orpaHke, rabutyce W OOJMKE MHUHEPAJIOB.
Krnaccudukanus MuHepanoB 1Mo o0IHKY U CTETIeHH uauoMopduszma.

25.Knaccudukanust CTpykTyp 1O OTHOCHUTEIBHOMY U a0OCOIOTHOMY
pa3Mepy MUHEpaIbHBIX HHIUBU/IOB.

26.0co0bie  (OpMBI MHHEPATBHBIX arperatoB Jpy3bl, CQEpOIHUTEHI,
HaTeuHble (POPMBL.

27.1lonpoOHast xapakTepUCTHKa remMatuta W KopyHnaa. CemeHus o
MarHeTuTe.

28.ITonpoOHast XapakTepUCTHKa MarHeTuTa W Xxpomuta. CBeneHHS O
IIMTUHETN U BIOCTHTE.

29.XapakTeprcTiKa KapOOHATHBIX MHHEPAJIOB: KAJBIIUT, OJIOMHUT,
MarHe3uT, CHACpPUT, MalaxuT, azypur. Hx pomb B YepHOH
METaJUTYPTHH.

30.Xapakrepuctuka Cyib(UIOB: XaIbKOMUPHUT, MUPPOTHH, TaJICHUT,
chaneput, MonIMOAEHUT, apceHonuput. Mx poap B dYepHON
METaJLTypPTrHH.

31.XapakTepucTka MHHEpAJIOB W3 Kjacca cynb(aroB: GapuT, THIIC,
AQHTHUJIPHT.




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

32.XapakTepuCTUKa CHIIMKaTHBIX MHHEpPAIIOB M3 TPYIIbI IOJIEBBIX
IIMATOB.

33.XapakTepucTUKa MHHEPAJOB M3 TPYINIbl OJMBUHOB: ((hasuiuT,
(dhopcTeput, MOHTHYEILITUT).

34.XapakTepuCTUKa CUIMKATHBIX MHUHEPAJIOB U3 TPYIIIBl MUPOKCEHOB:
(mmoricu, aBrUT, reJICHOCPTHUT).

35.XapakTepucTika MHUHEPAJIOB Tpynmbl aM(puOO0JIOB: (aKTHHOIHUT H
poroBasi 0OMaHKa).

36.00mue mpencraBieHUs 00  SHIOTCHHBIX, OK30TCHHBIX W
MeTaMOp(OreHHBIX MpoIleccax MUHEPaI000pa30BaHusl.

37.Marmaruueckue mpomecchl  (3(dy3uBHBIE W  MHTPY3UBHEIE).
Krnaccudukanus marMaTudeckux MOpoJI: KUCHbIe (TPaHUT), CpEAHHE
(cueHuT, TUOPHT), OCHOBHBEIE (rabbpo, 0a3aibT), YIBTPOOCHOBHBIE
(myHuT, KUMOEPIIUT), IIENOYHbIe (He()ETMHOBBII CUEHHUT).

38.IlermatuTOBBIE, KOHTAKTOBO-METACOMATHYECKHE (CKAPHOBBIE) W
THJIpOTepMalIbHbIE HPOLIECCHI. MecTopoXxaeHHs HOJIEBBIX
MCKOTIAEMBIX, CBS3aHHBIE C STUMH MPOIECCAMHU.

39.0K30reHHbBIe TPOLIECCHl: BBIBETPHUBAHME U  0OCAJKOOOpa30BaHUE
(puznueckoe, xuMuyeckoe M OHoOXUMHUEcKoe). MecTopoxaeHus
HOJIE3HBIX UCKOMAEMBIX.

40.MeTtamoppuYeCcKre TPOIECCHl: KOHTAKTOBBIM W PErHOHAIBHBII
MeTaMopu3M. MecTOpOXKI€HUS MOJIE3HBIX HCKOIaeMBbIX.

41.TexHuyeckue MpoIecchl MUHEPaIo00pa3oBaHus.

42 Ilonsitne 06 arjomeparuu. IIporeccsl JUCCOIMIIMKM MUHEpPAIOB U
METaCOMAaTUYECKOT0 3aMEeIIEeHNUS.

43.I1pouecchl KPUCTAILTU3AUH [TPH arJIOMEpaLnu.

44 XapakTepucTHKa TJAaBHBIX U XapaKTEPHBIX arjoMeparuOHHBIX
MUHEPAJIOB.

45.I1apareHe3uc MUHEPasoB.

46.OCcHOBHBIE CBEJICHHSI O KPUCTAJUIM3AIIMU BEIECTBA.




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

KOMIICTEHIIAH
47 KuHEeTn4eCcKue TUIIbI KPUCTAIIN3ALINN.
48.3apokaeHne KpUCTaIoB.
49.0cHOBHBIE TCOPHH POCTA KPUCTAILIIOB.
50.Kpucraorpaduss ¥ MUHEPAIOTHsS METAUTYPrHYECKUX HIIAKOB H
IILIAMOB.
VMeTs: KOPPEKTHO BBIPAXKaTh M apI'yMEHTUPOBAHO IpuMepHbIii NepeYeHnb NPAKTHYECKHX PpadoT
000CHOBBIBATH MOJIOKEHHUS IPEAMETHOM 00acTu | OnpeselieHrne CAMMETPUH HA MOJIETISX MEaTbHBIX KPUCTAILIOB
3HaHMsA, TUaTHOCTUPOBATh 3P(PEKTUBHOCTE Omnpezenenre BHENIHMX TPAHHBIX, PEOEPHBIX M BEPIIMHHBIX (HOPM B
METOJIOB MCCIIENOBAHUS;, TIPUMEHSATh HOBBIE KpHUCTAILIAXx. VcraHoBka KPHCTAILIOB u onpejieseHre
3HaHUSA B HAYYHO-TIPAKTUYECKON JEATENBHOCTH. | KPUCTALIOrPAa(QUUECKMX CHMBOJIOB TPAHHBIX, PEOEPHBIX U BEPUIMHHBIX
dbopm
- OTPEACIATD SJTEMCHTBI CHMMCTPUN U IPOCTBIC | J3yyenre  CHCTEMATMYECKOM — KOJUIEKIMH — MUHEPAIOB.  DOpMEI
(OpMBI MHOTOTPAHHUKOB ¥ UX KOMOMHAIHH, MPHPOJTHBIX BHLICCHHI MITHEPATIOB
CHMBOITbI TPAHEH U KIacCHPUIMPOBATH JInarHoCTHYECKUE CBOMCTBA MHHEPAJIOB
KpHUCTAILIBL, N3yuenue, onucaHue (pU3NYECKHX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX
- ONHCHIBATS CTPYKTYPHI KPHCTATIOB: 0COOEHHOCTEH CpACTAHHs, ONPEJCICHHE MHHEPAIOB, SnocoGOB HX
VICTIOJb30BaHUs B YEPHON METALTYPIHU U HAPOJIHOM XO35HCTBE
- OTIpeIeNIATh (PU3HIECKUE CBONCTBA U
MOP(]OJIOrHI0 MUHEPAJIOB.
Bnaners HaBBIKAMU U METOJMKAMH OLEHKH U Pemnrs 3a1a4n:

WHCTPYMEHTAMU IPOBEJICHUS UCCIIEIOBAHNN;
HAaBbIKAMH JMATHOCTUKH KPUCTAJIJIOB,
MUHEpPAJIOB.

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

DK30reHHBIE POIECCH MUHEPAI000pa30BaHHs

TexHudeckue IMpONCCChI MI/IHepaJIOOGPaSOBaHI/I}I IIpu arjioMmepanmuun




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

Munepanoobpa3oBaHue B JOMEHHBIX IPOIEccax

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




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

IIpumepHasi CTPYKTYpa M cofepkaHue MYHKTA:
IIpouenypa oOLEHHMBAaHMA 3HAaHUM, YMEHUH, HaBBIKOB 10 jaucuuiuimHe «Teopus
KpUcTamorpadum» BKIOYAET YUET YCIEIIHOCTH 110 BUAaM OLIEHOYHBIX CPEJICTB.

HIkana oueHMBaHUs JOMAIIHUX PadoT

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

«3auTeHO» BBICTABISIETCS B ClIy4yae, €CiIM JOMAIIHAS padoTa 0(hopMiIeHA B COOTBETCTBHUE C
TpeOOBaHUSAMHU METOAMYECKHX yKa3aHWH, TeMa JI0CTaTOYHO MpopaboTaHa, MaTepuas XOpOILIOo
CTPYKTYPUPOBaH, KOJIMYECTBO HCIOJIB3yeMOW JmuTeparypbl He MeHee 5. B ciydae, ecinum
KaKoi-1m00 U3 KpUTEpUEB HE BBIIIOJIHEH, JOMAIHASA paboTa BO3BpalllaeTcs Ha 10paboTKy.

[Ipouienypa olleHMBaHUS 3HAHWM, YMEHUW, HABBIKOB 1O JucHUIIHHE «OCHOBBI
MUHEPAJIOTUU» BKIIIOUAET yUYeT YCHEIIHOCTH 10 BHAaM OILICHOYHBIX cpeacTB (11.6.).
[IpakTHyeckue 3aHATHS CYMTAIOTCS YCIIEUIHO BBIITOJHEHHBIMU B CIIy4ae NPEAOCTABICHHUS B
KOHIIE 3aHATHUSI OTYETA, BKIIFOYAOIIET0 TEMY, COOTBETCTBYIOLIME PUCYHKH U MOJIUCH.
Tembl qomamHuX pabOT pacnpenessiioTCs Ha IEPBOM  IPAKTUYECKOM 3aHSATHUU, TOTOBBIC
paboThI MPEIOCTABIISAIOTCA B COOTBETCTBYIOIINE CPOKH.
JlonyCk K 3a4eTy ¢ OEHKOM BBICTABIISIETCS MIPU:
- 3a4TCHHOM KOHTPOJIBHOU padoTe;
- IPEJIOCTABJICHHBIX OTUYETAX IO MPAKTUYECKUM padOTaM.

IIkana oueHMBaHUS NPAKTHYECKUX PadoOT

HpaKTI/I‘-IGCKI/Ie 3aHATHUA CHUTAIOTCA YCIICIIHO BBIMTOJIHECHHBIMU B CJIydac MPCaA0CTaBJICHUA B
KOHIIC 3aHATUA 0TYCTA, BKIIFOYAOMIETO TEMY, COOTBCTCTBYIOIIUC PUCYHKH U ITOAIUCH.

[TpomesxyTouHas arrectanus no aucuuminHe «Teopus kpucramiorpaduu» BKIOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS 00yUaIOUIMMUCS 3HAHU, U
NPaKTUYECKHE 3aJ[aHusl, BBIBISIOIINE CTENEHb C(HOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH,
IpoBOJUTCA B (hopMe 3aueTa.

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

IIpumepHBbIii NepedYeHb BONPOCOB K 3a4€Ty

51.ITonsiTHE O KpHCTAIJIE U KPUCTAIMYECKUX BEIIECTBAX.
52.0OCHOBHBIE CBOHCTBA KPUCTALIOB.
53.CuMMeTpust KPUCTAIIOB, BUABI CHMMETPUH, CHHTOHUH, KATETOPHH.
54 .IlpocTpaHcTBEHHAs! KPUCTAJUIMYECKAs PEIIETKa, €€ SJIEMEHThI U ITapaMeTphl.
55.IToHsITHE O IPOCTHIX M KOMOMHAITMOHHBIX (pOpMax, IPUHIIUITBI UX HA3BAHUS.
56.YcranoBka kpucramio. [IpaBuia BeIOOpa oceid W eAMHUYHON TpaHU. MHIEKCH U CHMBOJIBI

rpaHeil U MpOCTHIX GOPM.
57.3aKk0oH palMOHAIILHOCTH OTHOLIEHH MapaMeTpoB - 3akoH ['aron
58.11paBuia yCTaHOBKM KyOMYECKUX U TETParoHajIbHBIX KPUCTAIIOB.
59.11paBuia yCTaHOBKU TPUTOHAIBHBIX U T'€KCArOHAJIBHBIX KPUCTAIUIOB.
60.1IpaBuia yCTaHOBKM KPHCTAJIJIOB HU3IIEH KaTETOPUH.
61.3aK0H OCTOSIHCTBA TPAHHBIX YTJIOB.
62.0OcHOBHBIE 33]]a4l KPUCTAIIOXUMHHU. THUITBI TUIOTHEHIIIMX APOBBIX YIIAKOBOK.



63.0OcHOBHBIE TUIIBI KPHUCTAIIMUECKUX PELIETOK U TUIIBI perieTok BPABD.

64.Tunsl KPUCTAIIMYECKUX CTPYKTYP HOHHBIX KPUCTAIUIOB.

65.Tunbl KPUCTALTHYECKUX CTPYKTYP METAJUINYECKUX KPUCTAILIOB.

66.Tunbl KPUCTALIMYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAILIOB.

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

68.ITosmmophH3M U TOTUTUITH3M.

69.IlonsiTre 0 MuHepaie, pyae u nopoze. [lpomsliiennas knaccudukanus.

70.Kpucramioxumuyeckas Kiaaccu(uKaus MUHEPAJoB.

71.0ntrueckue (IBET, BET Y€PTHI, OJIECK, MPO3PAYHOCTH) CBOMCTBA MUHEpAIA.

72.Mexanudeckue (TBEpPAOCTh, CIAHHOCTh, H3JI0M) CBOMCTBa MUHEPAJIOB.

73.Mopdomnorus munepasnoB. [IoHATHE O CTPYKTYpE U TEKCTYype.

74.ITonsTre 00 orpaHke, rabuTyce U oomKe MuHepainoB. Kinaccudukarus MUHEPaIoB 1O O0JIUKY
U CTETeHU uanoMopdusma.

75.Knaccudukanus CTpyKTyp MO OTHOCUTEIBHOMY M aOCOJIIOTHOMY pa3Mepy MHHEpabHBIX
WH/INBUJIOB.

76.0co6bie (hopMbl MUHEPAIBHBIX arperaToB Apy3bl, CHepoIuThl, HATEUHbIE (POPMBI.

77 IlogpoOHast xapakTeprucTUKa reMaTtuTa U kopyHjaa. CBeJJeH!s] O MarHEeTuUTe.

78.ITonpoOHast xapakTepuCTHKa MarHeTUTa U XpoMuTa. CBeICHUs O IINHUHENN U BIOCTUTE.

79.XapakTeprcTuka KapOOHATHBIX MUHEPAIOB: KAJIBITUT, I0JIOMUT, MarHe3UT, CHJIEPUT, MAJIAXHUT,
a3yput. MX posib B 4epHON MeTauTypruu.

80.XapakrepucTtuka Cyab(UIOB: XAIbKONUPHUT, MUPPOTHH, TAJCHHUT, CHAICPUT, MOIUOICHHT,
apceHonupuT. X posib B UepHOI METaJUTypIrHH.

81.XapakTeprcTiKka MHHEPAJIOB U3 KJlacca Cyab(paToB: OapuT, TUIIC, AaHTUAPUT.

82.XapaKkTepucTUKa CUIIMKaTHBIX MUHEPAJIOB U3 IPYIIIbI OJIEBBIX LIMNATOB.

83.XapakreprcTika MUHEPAJIOB U3 TPYIIIBI OJIMBUHOB: ((asuuT, popcTepuT, MOHTUIEIUINT).

84.XapakTepucTUKa CHWJIMKATHBIX MHHEpAJOB W3 TPYIIbl MHUPOKCEHOB: (JUOICHJ, AaBIWUT,
reIcHOepruT).

85.XapakreprcTuka MUHEPAJIOB IPyNIbl aM(pUO0I0B: (AKTUHOJIUT U POroBasi 0OMaHKa).

86.00mue npencraBieHus 00 SHIOTCHHBIX, K30TCHHBIX W METaMOpP(OTEHHBIX IpOIeccax
MHUHEpaIo00pa30BaHuUs.

87 .MarmaTtudeckue nporecchl (3¢ y3uBHBIC M HHTPY3UBHBIC). Kiaccudukarus MarMaTnaecKux
nopoj: Kuciele (TpaHHT), cpeAHue (CHUEHHUT, AMOPHUT), OCHOBHBIE (rabOpo, 06a3aibT),
YIBTPOOCHOBHBIE (YHUT, KUMOEPIIUT), IIeJIOUHbIE (HEPEINHOBBIM CUEHUT).

88.IlermaTtuTOBBIE, KOHTAKTOBO-METacOMaTH4YecKHe (CKapHOBbIE) M  TUAPOTEpMaibHbIE
nporiecchl. MeCTOPOKICHHUS TIOIEBBIX UCKOMIAEMBIX, CBI3aHHBIE C STUMH IIPOIIECCAMH.

89.0K30reHHbIE MPOLIECCHI: BHIBETPUBAHHUE U 0cajKo0Opa3zoBaHMe ((U3MUECKOe, XUMUUYECKOE U
OroxuMuveckoe). MecTOpOXKIEHHUS TTOJIE3HBIX HCKOMAeMBbIX.

90.Metamopuyeckre  MpOLECCHl:  KOHTAKTOBBIH M PErHMOHAJBHBI  MeTaMopu3M.
MecTopoKACHHUS TIOJIE3HBIX NCKOTTAEMBIX.

91.TexHuveckue MpoIecchl MUHEPAIO00Pa30BAHMS.

92.ITonsitue 006 armomeparuu. [Iporecchl IUCCOIMIMKA MHHEPATIOB W METacOMAaTHYECKOTO
3aMelIeHusl.

93.11portecchl KPUCTAIUTH3ANNH TIPU arJIOMEpaIlHH.

94.XapakTepHcTUKa ITIaBHBIX U XapaKTEPHBIX arJOMEpallMOHHBIX MUHEPAJIOB.

95.1Taparene3rc MUHEPAIOB.

96.0cHOBHBIE CBEICHUS O KPUCTAITU3AIMH BEIECTBA.

97.KuHeTn4eckre THUITBI KPUCTAILTU3AIUH.

98.3aposkaeHne KpuCTalIoB.

99.0cHOBHBIE TEOPUH POCTA KPUCTAIUIOB.

100.Kpucramnorpadpust 1 MUHEPAJIOTUSI METAITYPTHYECKHUX IITAKOB U [IUIAMOB.



[Tpunoxxenue 3
MeTtoauyecKkue peKOMeH/IAlMHU 110 BbINOJIHEHHUIO U 3allIMTe MPAKTHYeCKUX padoT
1. [IpuroroBUTH J1aGOPATOPHBbIE MPUHANIEKHOCTH:

*CTEKIIO;

*(apdopoByr0 HETJIa3ypOBaHHYIO MIACTHHKY;

*mkany TBepaocTH Mooca;

*kommac (MarHUTHYIO CTPEIIKY);

*COJNIIHYIO KUCIIOTY.

2. Onpeneaurtsb 0jeck MuHepaJa. [IpoBeputs ceOs 10 ATATIOHHON KOJIISKITHH.

3. OHpeHeJIPlTb INBET MUHEpPaJIa, UCIIOJIb3Yys YTOUYHCHHW TUIIA ((}I6JIO‘1HO'3€JICHBII>'I)),
((COHOMGHHO-H(CHTLIﬁ)), «KENTO-3€JCHBIN» U T.II.

4. IlpoBecTH YepTy U pacTepeThb ee A ModyueHus: 601ee TOHKOTO MOPOIIIKa.
5. OnpeneuTs CHAHHOCTH MUHEPAJIA, JIJI 3TOTO:

e BbIICHHUTB, COCTOUT JM 00pasel U3 OJHOTO 3€pHA, U3 MHOTHX MEJKHX 3€peH WM UMEET
CKPBITOKPUCTAILIMYECKOE CTpoeHue. B mociennem cimydae CHaliHOCTh HaOIIOAAThH
HEBO3MOXKHO.

e Haknonuth 00pasel K CBeTy U HAHTH MOBEPXHOCTH, 3€PKAJIBHO OTpakaromue cBeT. Eciun
OHU HJIyT MapauIeIbHBIMU CTYIIEHbKaMHU — 3TO, BO3MOKHO, CIIAifHOCTH (@ WHOTIAa — TPaHu
KPHUCTAJIJIOB).

e VYCTaHOBHTH, 10 KAKUM HAIPaBJICHUSIM UJET CHAHOCTD, a [0 KAKUM - U3JIOM.

e  OnpenenuTs yroj MeXAy MIIOCKOCTSIMHM CHAHOCTH B Tpajlycax.

6. OnpenejuTh TBEPAOCTHL MUHEPAJIA.

OmnpenensaTs TBEPIOCTh MUHEpAJIA CIEAYET Ha CBEKEM U3JIOME, Ha TPaHsIX KpUCTaJlIa, HO HE Ha
BBIBETPUJION MMOBEPXHOCTU U HE HA U3JIOME arperaTos.

7. He mytathb 4epTy u napanuny. Yepra ocraercs Ha paphopoBoii 1acTuHKe, a apanuHa — Ha
crekie!

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

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



