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JIuct akryanuszannu padouech nporpaMmel

PaGouas nporpamMma nepecMoTpeHa, obcykaeHa 1 onodpeHa I peanusanuu B 2020 - 2021
yuebHOM roay Ha 3acefiaHnH kadenpsl [eomorun, Mapkuweiinepckoro aena u oboraieHns

Ipotoxon ot 03 %0 r. Ne 1
3aB. kadenpoit e - H.A. T'puinur

Pabodas nporpamMma nepecMoTpeHa, obcyskaeHa 1 ogobpena Juia peannsauun B 2021 - 2022
y4eGHOM rofly Ha 3acedannd kadeapsl [eonoruu, MapKiuefaepckoro aefa u 00orameHHs

[potokonor 20 . N
3aB. kadeapoii . U.A. I'puiun

PaGouas mporpamMma nepecMoTpeHa, o6cyxaeHa H orobpeHa Ans peanusaiuu B 2022 - 2023
yueGHOM rofly Ha 3acenanuu kagenprl [eonoruu, Mapkmeiaepeckoro aea 1 000ralleHHA

[Iporokomotr 20 N
3aB. Kadeapoit HU.A. I'punmn

Pa6ouadq nporpammMa nepecMoTpena, o0cyxaena u oxobpena Juia peanuzauun B 2023 - 2024
yyeOHOM rofy Ha 3acegaHud kKadeaprl I'eonoruu, Mapkiueiiepckoro aena v 060rameHus

Ilpotoxkonor 20 . Ne
3aB. Kadeapolt H.A. I'punuan

Pafouas nporpamma nepecmotpena, obcyxaeHa H ono0peHa Ajia peanusauun B 2024 - 2025
y4e0HOM Iofly Ha 3acesaHHHu kadeapsl [eonorun, Mapkedaepckoro gena u 00orameHHs

[lpoTokonor 20 r. Ne
3as. kadenpoi H.A. T'pumnn

Pa0ouas nporpamMMa mepecMoTpena, o6cyxkaeHa u ogobpeHa i peanuszanuu B 2025 - 2026
yueGHOM rofly Ha 3acenalu Kadenpsl [eonoruu, MapKmeiaepckoro gena H ooraeHus

IlpoToxonoT 20 r. N
3as. xadeapoii U.A, I'pumn




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto JUCIUTTAHBI «OCHOBBI MUHEPAJIOTUN»  SIBJIAETCSA U3y4eHue
KPUCTALIIOMOP(OJIOTUH, KPUCTALIOXUMHUHU, KPHUCTAUIOPU3UKH ¥  KPUCTALIOTEHE3Hca
MUHEPAJIOB B METAJUTYPTUYECKUX U €CTECTBEHHO-T€0JIOTMUECKUX MTPoLieccax.

2 MecTo THCHHUIIMHBI (MOYJIfAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Juctummmaa OCHOBBI MUHEPATIOTHH BXOAWT B BapUATHBHYIO YacTh Y4eOHOTO IUTaHa
00pa3zoBaTeIbHON MPOTPAMMBI.

JUis  u3ydeHus JUCHMIUIUHBI HEOOXOAUMBI  3HaHUS  (YMEHHS, BIIAICHUS),
c(hopMUpOBaHHBIC B pe3yJIbTaTe U3yUYCHUS AUCITUTUIHH/ TPAKTHK:

Xumust

duznyeckass XUMHUS

dusnka

Maremaruka

3Hanus (yMEHUS, BJIQJICHNUS ), IOJTYICHHBIC PU H3YUCHUH JAHHOW JUCIUILTUHBI OYIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

[IpousBoacTBeHHAs — IPEAAUIIIIOMHAS TPAKTHUKA

3 Komnerenuuu odyuaromerocs, popmMupyemsbie B pe3yJibTaTe 0CBOECHHUS

AUCUMILTUHBI (MOYJISl) ¥ IVIAHMPYEMBbIe pe3yJIbTaThl 00y4eHus

B pesynabrare ocBOeHMS JUCHMIUIMHBL  (MOAyns)) «OCHOBBI ~MHHEPAIOTHUN
oOyuJaromuiics 10JKeH 001a1aTh CAEAYIOIMMU KOMIIETEHIIUSAMU:

CtpyKTypHBII [Tnanupyemble pe3yabTaThl 00yUEHUS
3JIEMEHT
KOMITETCHIIMHU

ITK-2 cnocoOHOCTBIO BLI6I/IpaTB METOJbI UCCIICAOBAHUS, TNITAHUPOBATh U IPOBOAUTH
H€06XOI[I/IMBI€ OKCIICPUMCHTBI, MHTCPIIPECTUPOBATD PE3YJILTATHI U ACJIATh BBIBOJAbI

3HaTh OCHOBHBIE OTNPEIEIICHUS U TIOHITUS MTPEIMETOB KpHcTauiorpadus,
MUHEpaJIorus U nerporpadus; cneuuPpuKy 1 IpUHLIUIIBI HAYYHOTO
3HAHMUS; TJIABHBIE ITAIlbl PA3BUTUS HAYK;

- 3JIEMEHTHI U IapaMeTpbl IPOCTPAHCTBEHHOMN PELIETKH;

- OCHOBHBIE CBOWCTBA KPUCTAIITHYECKOTO BEIIECTBA, KIACCU(PUKAILIUIO
KpHUCTAJIJIOB U MPOCThIE (POPMBI MHOTOTPAHHUKOB;

- OCHOBHBIE 3aKOHBI KpUCTAIIOTpadu;

- YCTaHOBKY U CUMBOJIMKY KPUCTAJIJIOB,

- CTPYKTYpPY KPUCTAILJIOB;

- TUArHOCTUYECKHE MPU3HAKA MUHEPAJIOB;

- KJaccuUKaIUI0 MUHEPAIOB, OOIIIYIO0 XapaKTEPUCTUKY KIIACCOB,
OCHOBHBIE HAIPABJICHUS MTPAKTUYECKOTO UCTIOIB30BAHUSI MUHEPAJIOB;
- OCHOBHBIC OHAOT'CHHBIC K OK30I'CHHBIC IIPOICCCHI
MUHEPaI000pa30BaHHUsI,;

Ymerpb KOPPEKTHO BBIPKATh U apTYMEHTHPOBAHO 00OCHOBBIBATH ITOJIOKEHUS
MIpeIMETHOM 00acTH 3HAHUSA, TUArHOCTUPOBATh () (HEKTUBHOCTh
METOIOB UCCIIEIOBAaHMS;, TPUMEHSITh HOBBIC 3HAHHS B HAYYHO-
MPAKTUYECKOHN JIEATEIbHOCTH.

- OTIPENICISITH DIIEMEHTHI CHMMETPHH U IPOCTHIE POPMBI MHOTOTPaHHUKOB
U MX KOMOMHAIINY, CHMBOJIBI TPaHe! U KJIaCCU(PHUIUPOBATh KPUCTAILIBI;

- OTIMCHIBATh CTPYKTYPhI KPUCTAIUIOB;

- OTpeesATh (PU3UYECKHe CBOWCTBA U MOP(OJIOTHIO MUHEPAJIOB.




Bnanets

HaBbIKaMU U MCTOAUKAMH OLCHKH, U MHCTPYMCHTaMU IIPOBCACHUA
HCCHGHOBaHHﬁ; HaBbIKaMU JUArHOCTUKH KPpUCTAJIJIOB, MUHCPAJIOB.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0wast TpyA0EMKOCTh JAUCLUILIUHBI COCTABIACT 2 3aU€THBIX €AMHUI] /2 aKaj. 4acoB, B TOM

qyuce:

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

— BHeaynutopHas — 0,65 akaj. yacos

— caMmocrosiTenbHas pabora — 49,35 akan. 4acos;

dDopMa arrecraluu - 3a4€cT

AynutopHas = o
&
KOHTAKTHAas = Dopma TekyIrero
o pabora =g
Paznen/ Tema S e Bux KOHTpOJIA Kox
B aKajl. yacax & .
g ( i ) & ©|camocrosTensHON | ycrieBaeMocTH U
JUCTTUTLTAHBI 3 B 6 . |xoMmereHyu
@) s 2 £ paboThI TIPOMEKYTOUHOM
na0. | mpaKT. fts
Jlek. P Z'S aTTecTaluu
3aH. | 3aH. | QO &
1. OcHoBBI KpucTaILIOTpaduu
Peructpamus va Harmcanne
caI:TITe JoMaliHeil paboTbl
. Nel mo 3agaHHON
https://www.lekto Teme. Y CTHAI
rium.tv/ ma kypc O'H oc
nekiui «OCHOBBI (cobece ;?osanne)
1.1 Bopgnas. OCHOBBI KPUCTAJUIOXUMUHU BAIOIHEHIC :
KpHucTauiorpaduu. 3aKkoH 0,5 2 ». N3yuenune . [1K-2
N 3aJlaHui TI0 Kypcam
MOCTOSIHCTBA YIJIOB OCHOBHOI1 1 «OCHOBLI
JTOTIOJTHUTEIILHON
HayHOH KPUCTAITIOXUMHU Y.
HTEDATYDEL [IpencraBnenue
KOHIC) ne}ga > | pe3yJIbTaTOB B BUJIC
J—— mporpecca Ha Kypce
' (caiit openedu.ru).
Nzyuenue
8 OCHgBHOﬁ u Hammcaine
. | nomamneit paboTs
FIOTOTHITEILHOM | = No 1 1y 3aJlaHHOU
1.2 CuMMeTpHst KpUCTAILIOB 0,5 2 Hay4YHOU Teme. VeTHb I1K-2
JIUTEPATYPBI. O.l'IPOC
Pabora c
(cobecenoBanue)
SHIUKIIONETUSMH.
ITogroroBka k Hammcanue
NPaKTHYECKOMY | JOMaIHei paboTh
3aHSITHIO. Nel mo 3agaHHONK
Uzyuenue TeMe. Y CTHBII
OCHOBHOW 1 ormpoc
1.3 TIpocTeie OpMBI N
. I/ICTaJ'[JIOg bop 0,5 2 2 | momoyHUTENBHOM | (cobecenoBanue). [K-2
P Hay4YHOU Brimonnenue u
JUTEPATYPBHI. 3aImMTa
Pa6ota ¢ TIPaKTUYECKON
SHIMKJIONIEIUSMH, paboThl
CIIOBapSIMH. Nel




ITogroroBka k

Hanucanue
IIPAaKTHYECKOMY .
JIOMaIIHei paboThl
3aHATHIO. .
Mavuerie Nel no 3apanHOM
yeny TeMe.. Y CTHBIN
OCHOBHOI1 1
1.4  Kpucramiorpapuueckue JTOTIOJTHUTEIILHOU onpoc
0,5 2 . (cobecenoBanue) IK-2
CHUMBOJIBI Hay4YHOU
HTeDaTYDEL Brmonuenue u
PaATYPHL, 3aluMTa
KOHCIIEKTa N
. MIPaKTUYECKOH
nekuuit. Pabota ¢
HIUKJIOTICAUAMH paots!
PHIHKIIONEN ’ Ne 2
CJIOBapSMH.
HUroro no pazaeny 2 4
2. OCHOBBI KPUCTAIIOXUMHUH
Wzyuenne
OCHOBHOI 1
N Hanwucanue
JIOTIOJTHUTENLHOU 9
o JoMaliHeil paboTbl
HayJIHOH .
Ne2 no 3amanHO#M
2.1 OCHOBBI KPUCTATTIOXUMUU 1 JUTEPATYPBI, M IK-2
TeMe. Y CTHBIN
KOHCIIEKTa orboC
nexmuii. Pabora ¢ P
(cobecenoBanue)
SHIMKJIONIEIUSMH,
CIIOBapsMHL.
Hroro no pazaeny 1
3. OCHOBBI MUHEPAJIOTHH
Hanwucanue
JoMaliHeil paboTbl
Peructpammus ma | Ne3 mo 3amanHO#
wiatopme TeMe.
www. lektorium.tv Bsimonaenne
. Ha Kypc «Mucs! | 3aganuii no xypey
3.1 BBonnas JIEKLHSL. 05 1 peaJbHOCTH «Mudsr u K-2
Munepanorus. ' KaMHs». PEaNbHOCTH KaMHS».
NsyueHnune [IpencraBnenue
yueOHOi u PEe3yJIbTaTOB B BUIIE
Hay9IHOH nporpecca Ha Kypce.
autepat3399ypsr. |(Www.lektorium.tv.).
VYerHbli onpoc
(cobecenoBanue)
Beimonnenue u
3aIIuTa
ITogroroBka k H o
MIPaKTHYECKON
NPaKTUYECKOMY
paboThI
3aHSTHIO. o
3.2 Kpucramioxumuueckas Ne 3. Vernsriit onpoc
15 2 Nzyuenwue I1K-2
KJIacCU(HUKALUsI MUHEPAJIOB N (cobecenoBanue).
yueOHOI U
o Hammucanue
Hay4IHOH o
HTOPATYDbL JIOMAIIHeH paboTh
PATYPBL. Ne3 no 3apmanHO#M
TeMe.
Brimonnenue u
3amuTa
IToxnroroBka k 71a00paTOPHBIX
MIPaKTHYECKOMY pabor
3.3 Onrnueckne u 3aHATHIO. Ne 45, YcerHbri
MEXaHHYECKUE CBONCTBa 1 3/31 N3yuenne onpoc IK-2
MHHEPAJIOB yueOHOI U (cobecenoBanue).
Hay4HOU Hamucanwne
JUTEPATYPBHI. JIOMaIIHei paboTel

Ne3 mo 3agaHHOMN
TeMe.




Bremonaenne n

3aImuTa
IMoxroroBka n1abopaTopHBIX
MIPAKTUYECKOMY pabot
3.4 CTpyKTypel W TEKCTYpPbI 3aHATHIO. Ne 4,5. Vernbrit
MHUHEpaIbHBIX arperartoB B /im) 4 Wzyuenne onpoc IK-2
pyAax v TOPHBIX MOPOaxX yueOHOM U (cobecenoBanue).
Hay4HOI IMTepa- Hanucanue
TYpBI JIOMAIIHEH paboThI
Ne3 no 3amanHOM
TEMe.
Wzyuenne
OCHOBHOI 1
3.5  Kpucramioobpa3syromas JIOTIOJTHUTEJILHON Hanucanue
cpena B nporecce Hay4IHOH pedepata o
MHUHEpajI000pa30BaHHUs. 6 JUTEPATYPBHI, 3aJlaHHOU TeMe. IK-2
Ku-nernueckue THIIBI KOHCIIEKTa VYcTHbIi ompoc
KpHCTAIUTH3aLuU nekiui. Pabora c| (cobecemoBanue)
SHIUKIIONETHSIMH,
CJIOBAPAMH.
Brimonnenne
Nzyuenne N
. JoMaliHeil paboTbl
OCHOBHOI1 U J10- .
o Ne3 no 3amanHO#M
TIOJTHUTENEHOM N
o TeMe. Y CTHBIN
3.6 3aposkaeHue KPUCTALUIOB B HAY4HOM JIH- oIboC
TEOJIOTUIECKUX u 6 TepaTyphl, p I1K-2
(cobecenoBanue).
METaJUTyPTUYECKUX MpoIeccax KOHCIIEKTa JIeK-
N Hanwucanue
uid. Pabora ¢ 9
JoManiHeil paboTbl
SHIMKJIONIEIUSMH, .
Ne3 o 3amanHoiM
CJIOBapsIMH
TEMe.
Wzyuenue
OCHOBHOM H 10- Hammcanue
3.7 OcHOBHBIE TEOpPHUH pOCTa MOJTHUTENILHOW | JoMaiHe# paboThl
KPHCTAZIOB B Mpolecce HayYHOH JH- Ne3 mo 3amanHOI
r€0JIOTUYECKOTO u 6 Teparypsl, TeMe. M0 3aJJaHHOU IK-2
TEXHHYIECKOTO KOHCIIEKTA JIeK- Teme. Y CTHBII
MHHEpao00pa3oBaHus uid. Pabora ¢ orpoc
SHIUKIIONEAUAMH, | (cobecemoBaHume)
CIIOBapsAMHU
HWroro no pazaeny 6/41 | 33
4. T'eonorn4eckue mponeccsl
Beimonnenne
4.1 OcHOBHBIE I'€0JOTHYECKHe Nzyuenue JoManrHeil paboTbl
MPOLIECCHI o0pazoBaHHs 5 y4eOHOi 1 Ne4 o 3amanHoO# TK-2
MECTOPOKACHUH TIOJIE3HBIX HaY4YHOU TeMe. Y CTHBII
HCKOTIaeMBIX JIUTEPATYPBI. orpoc
(cobeceroBaHue)
Hammucanue
IMoaroroBka k | momaruHel paboTHI
4.2 TexHUYECKHE TPOLECCHI npakTadeckoMy | Ned mo 3amaHHON
MHUHEpanoo0pa3oBaHus  HpHU 3aHATHIO. Teme. BeimonHenne
arJoMepalyy B MPOHU3BOJCTBE 1 2 U3zydenue 1 3ammra IK-2
yyrysa M CTaqd MU B y4eOHOi u 71a00paTOPHBIX
OTHe-yIopHO# (yTepoBke Hay4HOH JhTepa- pabot
TypBl Ne 6. Yernsriit onpoc
(cobecenoBanue)
Hamucanwue
4.3 OCHOBHEBIE METOJIBI Vsvuenne JIoMarrHei paGoThI
KpPHCTaJIIO-MUHEPAIOTUYECKUX e Ne4 no 3apanHOMI
2,35 | y4eOHoit u Hay4- M IK-2
u nerporpagduyue-cKux . Teme. Y CTHBIN
. HOH JIUTEpaTypbl
WCCIIEeIOBaHUM orpoc
(cobecenoBanme)
Wroro no pazneny 1 6,35




Uroro 3a cemectp

11

11/41

49,35

3a4€T

Hroro no JUCHUIIINHE

11

11/41

49,35

3a4cT

IK-2




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanuzanuM  NpPeAyCMOTPEHHBIX BUAOB YyueOHOH paboTbl B  KayecTBe
00pa30BaTeNbHbIX TEXHOJOTUN B MPENOJAaBaHUU JUCLHUIUIMHBI «OCHOBBI MHHEPATIOIHM»
UCIIOJIb3YIOTCSl TPaJIULIUOHHBIE, HHTEPAKTUBHBIE, TEXHOJOIHSI C UCIOIb30BAaHUEM 3JIEMEHTOB
OHJIAH - KYypCOB, TPEACTABICHHBIX Ha HALMOHAIBHON 00pa3oBaTeNbHON IUIaThOpME
«OTKpBITOC 00pa3oBaHue» - Openedu.ru., a Takxke Ha IaTGopMe MPOCBETUTEIHLCKOTO IPOSKTa
«JlekTopuym» - www.lektorium.tv.

Jlekuuu npoxoAsT B TpaauLMOHHON (hopme. Ha siekunMu-KOHCYIbTallMKU, U3JaraeTcs
HOBBII ~ MaTepuasl, COIpPOBOXKIAIOLIMICA BOIPOCAMU-OTBETAMU [0 TEME  JIEKLMH.
Hcnonb3yercst TEXHOJOTMA - JIEKUMsS-BU3yalu3alus, TJ€ M3JIOKEHHE Marepuana
COIIPOBOKIAETCS Mpe3eHTalnel (JeMoHCTpanueld y4eOHbIX MaTepualioB, MPEICTaBICHHBIX B
pa3IMYHBIX 3HAKOBBIX CHCTE€MaX, B T.4. WUIIOCTPAaTUBHBIX, TIpapUUecKuX, ayquo- Hu
BUJICOMATEPHUAJIOB.

JIaGopaTopHble M IPaKTUYECKUE PA0OTHI BBIIOIHSAIOTCS CTYACHTAMH 110 BApUAHTaM.

CaMmocrosiTenbHass paboTa 3aKiro4aeTcss B MPOpPaOOTKE OTAEIbHBIX BOIPOCOB IPU
U3y4EHHUH AUCLUILIMHBI U IPU OATOTOBKE K C/laye 3a4eTa.

1. TpanuuuonHsie 00pa3oBaTENbHbIE TEXHOJIOIUHA OPUEHTUPYIOTCS HA OPraHU3alMIo
00pa30BaTeILHOTO  IpoLecca, MPEANoaraloulyl0 MpsIMYI TPaHCISALMIO 3HAHUA  OT
npenoaaBaresis K CTyACHTY (IPEUMYILIECTBEHHO HAa OCHOBE O0BSICHUTEIbHO-UIUTFOCTPATUBHBIX
METO/I0B 00yueHus). YueOHas JesITeIbHOCTb CTYA€HTa HOCUT B TAKUX YCIIOBHSX, KaK IPaBUIIO,
PENpPONYKTUBHBIA XapaKTep.

®opmbl yueOHBIX 3aHATHUH C UCIIOIb30BAHUEM TPAAMLIMOHHBIX TEXHOJIOTHIL:

WudopmanmonHass JeKIUsT — TOCIEIOBATENIbHOE H3JIOKEHHE MaTepuana B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE MPEUMYILECTBEHHO BepOAIbHBIMU CpEICTBAMU
(MOHOJIOT TperoaaBaTes).

Cemunap — Oecema TmpemojaBatesis M CTYACHTOB, OOCYXJIEHHE 3apaHee
MOJIFOTOBJIEHHBIX COOOIIEHUI IO KaXJOMY BOIIPOCY IUIaHA 3aHATHSA C €QUHBIM JJIS BCEX
NepEeYHEM PEKOMEHIyeMOM 00513aTeIbHOMN U IOMOIHUTEIbHOM JIUTEpPaTypBhI.

IIpakTHueckoe 3aHATHE, IOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUI W HABBIKOB 110
NPEJIOKEHHOMY aITOPUTMY.

2. TexHonoruu nNpobaeMHOro o0y4eHus: — oprauusanus o0pa3oBaTesIbHOrO Mpolecca,
KOTOpasi MpeAroaraeT NoCTaHOBKY IPOOJIEMHBIX BOIPOCOB, CO3/1aHNE YUEOHBIX TPOOJIEMHBIX
CUTYalUH JUIs CTUMYJIMPOBAHUS AKTUBHOW MI03HABATEIbHOU AEATEIbHOCTHU CTYIEHTOB.

®opMbl y4eOHBIX 3aHATUH € UCIIOJIB30BAHUEM TEXHOJIOTUN MPOOIEMHOI0 O0yUEHHUS:

[IpobnemHass nekuus — W3JIOKEHUE MaTepuaia, HpPEeroiaraiomnee MOCTaHOBKY
NpOoOJIEMHBIX M JAMCKYCCHOHHBIX BOIPOCOB, OCBELICHHE pPA3JIMYHBIX HAYYHBIX IOAXOMOB,
aBTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C PA3JIMYHBIMU MOJEISIMU MHTEPIPETALUN U3Y4aeMOro
MmarepHaa.

Jlekuus «BnBoem» (OuMHapHas JeKUWs) — U3JIOKEHUWE Marepuaisa B (opme
JTUAJIOTMYECKOTr0 OOIIeHUs JBYX NpernojaaBareneil (Harmpumep, pPEeKOHCTPYKLHS TUaliora
IpeCTaBUTENIEH Pa3INYHbBIX HAYYHBIX MIKOJ, KyYEHOTO» U «IIPAKTUKA» U T.I1.).

[IpakTnueckoe 3aHsiTHE B (opMe MpaKTHKyMa — OpraHuzanus y4eOHOH paboThl,
HalpaBJIeHHas Ha pellIeHHe KOMIUIEKCHOM y4eOHO-TIO3HABATENbHOM 3a7auu, TpeOyromeld oT
CTyJ€HTa IPUMEHEHHUS KaK HayYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKHX HABBIKOB.

[IpakTdeckoe 3aHITHE HAa OCHOBE Keiic-Meroma — oOydeHHe B KOHTEKCTe
MOJCIUPYEMOM  CUTyall¥,  BOCIPOM3BOJIICH  peanbHBIE  yCIOBUS  HAy4YHOM,
IIPOU3BOJICTBEHHOM, 00IIeCTBEHHOMN NEeSATEeNbHOCTH. Oobyuaromuecs JTOJIKHBI

NPOAHAJIM3UPOBATh CUTYAIMIO, Pa300paThCs B CYTH MTPOOIEM, NPEIIOKUATH BO3MOXKHBIC
pemieHUss M BbIOpaTh Jiyuiiee u3 Hux. Keicbl 0a3upyrorcs Ha peanbHOM (DaKTHYECKOM
MaTepualle Wi ke MPHOINKEHBI K PeaIbHON CUTYaIHH.

3. UrpoBble TEXHOIOTUH — OpraHu3alys 00pa3oBaTeIbHOrO Mpolecca, OCHOBaHHAs Ha



PEKOHCTPYKIIMM MOJIETIEH TOBEACHUS B paMKax IPEJI0KEHHBIX CLIEHAPHBIX YCIOBUH.

®opMbI yIEOHBIX 3aHATUH C UCTIOJIb30BAHUEM HUTPOBBIX TEXHOJIOTHH:

VYuebHas urpa — (opmMa BOCCO3IAHUS NPEAMETHOIO M COIHAIBHOTO COJCpIKaHUS
Oynymeil mpodeccuoHaNbHON AEeSITeNbHOCTH CIIEUUATNCTa, MOACTUPOBAHUSA TAKUX CHCTEM
OTHOLLIEHUH, KOTOPBIE XapaKTEPHBI IS 3TOM IEATEIbHOCTH KaK LIEJI0T0.

JlenoBas urpa — MOZJEIMPOBAHUE PA3IMYHBIX CUTYyallUl, CB3aHHBIX C BHIPAOOTKOM U
NPUHSATHEM COBMECTHBIX PELICHUH, 00CYKAEHNEM BOIIPOCOB B PEIKUME «MO3TOBOTO IITYPMay,
PEKOHCTPYKIMEH (QYHKIIMOHATLHOTO B3aUMOICHCTBHSI B KOJIJICKTUBE U T.I1.

PoneBast urpa — MMuUTaNMs WM PEKOHCTPYKLUS MOJENEH POJEBOrO IOBEACHUS B
MPEIOKEHHBIX CLIEHAPHBIX YCIOBUSX.

4. TexHOJIOTUU MIPOEKTHOTO 00yUYEHHs — OpraHu3anus 00pa3zoBaTeIbHOTO IMpoIiecca B
COOTBETCTBUU C AJITOPUTMOM IIOA3TAIHOTO PEHICHUs MPOOJIEMHOMN 3aJayll WU BBITOJHEHUS
yueOHOro 3amaHus. [IpoekT mpexmonaraeT COBMECTHYIO  y4eOHO-TIO3HaBaTENbHYIO
JESTENIbHOCTh IPYMIbl CTYACHTOB, HAIIPABJICHHYIO HAa BBIPAOOTKY KOHIEMIUH, YCTAHOBICHHE
nened U 3amad, (GOPMYJIUPOBKY OXKHUAAEMBIX PpE3YJIbTAaTOB, OINPEACIECHUE IPUHLMIIOB U
METOJIMK PEIICHHUs MOCTAaBIEHHBIX 3ajay, IUIAHUPOBAHUE X0Ja pabOThI, MOUCK AOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, OITANIHYIO peaU3aliio IIaHa paboThl, IPE3CHTALIUIO PE3YJIbTaTOB
paboThl, UX OCMBICICHHE U PEQIIKCHIO.

OCHOBHBIE TUIIBI IPOEKTOB:

HccnenoBaTenbCckuii MPOEKT — CTPYKTypa NOpuOmmkeHa K QopMmaTy HAyYHOTO
UCCIIEIOBaHMsl (JOKA3aTeIbCTBO AKTYaJIbHOCTU TEMBI, ONPEEIIEHUE HAay4HON HpOOJIEMBI,
npeaMera U o0BEKTa HCCIENOBaHMs, IeNiel W 3aJad, METOJ0B, UCTOYHUKOB, BBIIBIDKEHUE
THIIOTE3bI, 0000IIEHNE PE3yIbTaTOB, BBIBO/IBI, 0003HAYEHNE HOBBIX IPOOIIEM).

TBopueckuil MpoeKT, Kak MpaBUiIO, HE UMEET AETaIbHO MPOPAOOTAaHHOU CTPYKTYPHI;
yueOHO-103HABATENbHAsL JIEATENbHOCTh CTYACHTOB OCYLIECTBIISETCS B paMKax PamMOYHOIO
3a/laHusl, MOAUYMHSAACH JIOTUKE M MHTEpEcaM YYacTHUKOB IIPOEKTa, JKaHPY KOHEYHOIO
pe3ynbTata (razera, GuibM, MPa3IHUK, U3/IaHUE, DKCKYPCHS U T.I1.).

NHpopMallMOHHBIM NpOeKT — Yy4yeOHO-TIO3HaBaTeNbHAas JAEATENbBHOCTh C  SIPKO
BBIPQXEHHOW 3BPUCTHYECKON HamNpaBJIE€HHOCThIO (IIOMCK, OTOOpP M cHUCTeMaTH3alus
UHPOPMALIUU 0 KAKOM-TO 00BEKTE, 03HAKOMJICHHE YYaCTHHUKOB IPOEKTa C 3TOM HHpopmanueil,
ee aHaJIM3 1 00001IeHHE [T [Tpe3eHTalMK O0Jiee IUPOKON ayAUTOPHH).

5. IHTepaKkTHBHBIE TEXHOJIOIMH — OpraHu3alus o0pa3oBaTeIbHOIO Mpoliecca, KoTopas
npeJroiaraeT akTUBHOE U HEJIMHEWHOE B3aUMOJEWCTBUE BCEX YYAaCTHHKOB, JOCTH)KEHHE Ha
3TOH OCHOBE JMYHOCTHO 3HAYMMOTO JUIl HHMX 0Opa3oBaTeibHOro pesyibTata. Hapsnay co
CHEMAIM3UPOBAaHHBIMU  TEXHOJOTHSIMH  TakOro poja HIPUHLUI  HWHTEPAKTUBHOCTHU
IpOCIEXHUBAaETCsI B  OOJBIIMHCTBE COBPEMEHHBIX  O0Opa30BaTEeNbHBIX  TEXHOJIOTHH.
WMHTEepakTUBHOCT  MOJpPa3yMeBaeT  CYObEKT-CYObEKTHbIE  OTHOIIEHUS B XOJ€
o0pa3oBaTeNbHOrO TMpolecca M, Kak CleJACTBHE, (OPMHPOBAHUE CaMOpa3BUBAIOLICHCS
WH()OPMAITMOHHO-PECYPCHOMN CPEIBI.

®opMbl YUeOHBIX 3aHITUH C UCIIOIB30BaHUEM CHEUATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexuust «oOpaTHOW CBSI3M» — JIEKIUA—TIPOBOKALUS (M3JI0KEHUE MaTepualla ¢ 3apaHee
3arIaHUPOBAHHBIMU omuOKamm), neknusi-Oecena, JEKIUA-TUCKYCCHS,
JEKIHS-TIPECCKOH(PEPEHIINS.

CeMuHap-IUCKyCCHsI — KOJIJIEKTUBHOE 00CYXKJIeHHE KAaKOro-Jinbo CIOpHOro BOIpOCa,
npoOjeMbl, BBIBJICHHE MHEHMH B Trpymne (MEXIPYNIOBOW JUalior, JUCKYyCCUS Kak
CIIOp-IaJor).

6. HMudopManmoHHO-KOMMYHHMKAIIUOHHbIE — 00pa3oBaTEelIbHbIE  TEXHOJIOTMH  —
OpraHu3aIus 00pa3oBaTeNbHOTO nporecca, OCHOBaHHas Ha MIPUMEHEHUH
CHELMATU3UPOBAHHBIX IPOTPAMMHBIX CpPEJl U TEXHUYECKHUX CPEICTB PadOTHI C HHPOpMALIUEH.

@®opMbl yUeOHBIX 3aHATUN C UCIOJIB30BaHNEM MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuusi-Bu3valn3anus — U3J0>KEHUE CONEDKaHUs COITDOBOXKIIAETCS ITDE3EHTAIINeH






(IemMoHCTpalyel ydeOHbIX MaTepUaoB, IPEACTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CUCTEMAX,
B T.4. WJUIIOCTPATUBHBIX, IPaUUECKUX, ayH0- U BUIEOMATEPHATIOB).

[IpakTuyeckoe 3aHsATHE B (OpMe MpPE3CHTAMM — TPEACTABICHUE pE3YJIbTAaTOB
IPOEKTHOHN MJIM MCCIIE0BATENBCKOM 1EATEIbHOCTH C UCIOIb30BAHNUEM CIIELUAIN3UPOBAHHBIX
IIPOIPaMMHBIX CpeJ.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4yaroIIMXCcst
IIpencrasneno B npuiioxeHuu 1.

7 OueHoYHbIE CPeCTBA IJIS POBeIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHb! B IPUIOKEHUH 2.

8 VYueOHo-MeToaMYeckoe W HHpoOpMANMOHHOE oOecnevyeHHe TUCIHIIMHBI
(Mmomyuis)
a) OcHoBHas UTEpaTYypAa:

1. lanbnepun, A. M. T'eonorus : yueOnuk / A. M. Tanbnepun, B. C. 3aiines. —
Mocksa : I'opHas kuura, [0. r.]. — Yacte IV : Unxenepnas reomorust — 2011, — 559 ¢. —
ISBN 978-5-98672-158-3. — Texkct : 3nekrponHsblii // JlaHb : 3JIeKTPOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/1497 (mara ob6pamnenus: 06.04.2020). —
Pexxwum noctyna: i aBTopus. mosib3oBareneid. O0mas reojorus: Y4eOHuK it By30B. B 2 1./
ITox pen. A.K.Cokomnosckoro.- M., 2011 r.: T.1,T.2.

2. ITouBoBeicHNE M HHXKEHEPHas Teosiorus : yueonoe nmocooue / M. C. 3axapos, H. T'.
Kopger, T. H. Hukonaesa, B. K. YuaeB. — 2-e u3n., ctep. — Cankr-Ilerepoypr : Jlans, 2017.
— 256 c¢. — ISBN 978-5-8114-2007-0. — Tekcr : oanekrponnsii // Jlanb
3JIeKTpoHHO-0nOInoreynas cucrema. — URL: https://e.lanbook.com/book/107911

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. bparuna, B.U. Kpucramiorpadus, wMuHepamoruss W o00OOTramieHHe TOJE3HBIX
UCKOIae-MbIX: yyeOHoe rmocoOue, MuHucTepcTBO 0OpasoBanus 1 Hayku Poccuiickoit ®ene-pauuu,
Cu-Oupckuii @enepanvublii yHuBepcuter, KpacnHospck: CuOupckuil QenepanbHblii YHUBEPCHTET,
2012. 152 c. [Dnexrponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=363881

2. Epmosos, B.A. OcHoBbl reosioruu: Yueonuk // B.A. Epmosos, JIL.H. Jlapuyes, B.B.
Moceiikur / Ilog pen. B.A. EpmornoBa - 2-e m3n., crep. - M.: UzmarenmsctBO MOCKOBCKO-TO
roCcy-JIapCTBEHHOTO TOpHOTro yHuBepcutera, 2008. -598 c. [Onextpomssiii pecypc]. - URL:

http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-i-osnovy-geologii-ermolov-va-larichev
-In-moseykin-vv.pdf

3. Epmonos, B.A. MecropoxneHus HOJIE3HbIX MCKOMaeMbIX: Yueb. g By30B / B.A.
Ep-monos, I'.b. Ilomosa, B.B. Moceiikun, JI.H. Jlapuuer, I'.H. Xaputonemko / Ilox pem. B.A.
Ep-mosioBa. - 4-e u3a., crep. - M.: uznarensctBo «l'opHas kuura», M3matenbcTtBO MOCKOBCKOTO
ro-cyJapcTBeHHOro TropHoro yHuBepcutera, 2009. - 570 c. [DOnekrponnsii pecypc]. - URL:
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-vi-
mestorozh-deniya-poleznyh-iskopaemyh-ermolov-va-popova-gb-mo.pdf

4. lpsikoB, b.H. I'eonesus : yuebnuk / b.H. IpsikoB. — 2-e uzn., ucnp. — Cankr- [le-TepOypr
: Jlamp, 2019. — 416 c. — ISBN 978-5-8114-3012-3. — TexkcT : anekTpoHHbI // JlaHp :
aNeKTpOHHO-OnbmoTeunas cucrema. — URL: https://e.lanbook.com/reader/book/111205 . — Pexum
JOCTyMa: JUIA aBTOPU3. TIOJIb30BaTEIICH.

5. EpunoBa, .1. T'eonesus : yuebHnoe nocodue / MU.U. Epunoa. — Mocksa : MU-CHUC, 2017.
— 55 ¢. — Teker : snekrpoHHbl // JlaHb : snekTpoHHO-OMONMOTewHass cuctema. — URL:
https://e.lanbook.com/book/105279 . — Pexxum noctyma: uis aBTOPH3. TIOJIb30BaTe-JICH.
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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

B) MeToauyeckue ykasaHus:
[IpencraBieHbl B IPUIOKEHUU 3.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

HaumenoBanue .
o Ne norosopa Cpox 1eicTBus IMLICH3UU

MS Windows 7
Professional(us  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (qus  |[1-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Off_lce 2007 Ne 135 ot 17.09.2007 O6eccpouHo
Professional
7Zip cB00OAHO pacnpocTpansemoe [10 OeccpouHo

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue kypca | Cchuika

HaunonanbsHas nH(OPMAIMOHHO-aHATUTHYECKAs
cucreMa —  Poccuiickuii  WHAEKC  HAYYHOTO P . .
witHpoBanus (PUHLY) https://elibrary.ru/project_risc.asp
ggﬁ(;g?; an cucrema  Axanemus  Google  (Google URL.: https://scholar.google.ru/

Nudopmanmonnas cucrema - Equnoe okHO qocTyma K

URL.: http://window.edu.ru/
MH(POPMALIMOHHBIM pecypcam




9 MaTepuajibHO-TeXHHYECKOe o0ecriedeHue JUCHUILINHBI (MOLYJI51)
MaTepHaano-TeXHqucxoe O6€CH€‘-I€HI/I€ JUCHHIIJIMHBI BKJIFOYACT.

VY4eOHble ayIUTOPUH U1l IPOBEACHUSI 3aHATUIN JIEKLIMOHHOTO THUIIA:
MynbsTUMeINIHBIE CPENICTBA XPAHEHUS, IEPEIaYH U NMPpeACTaBIeHUS HH(OpMaLUn

JlaGopaTopusi MUHEPaJIOTHH:
Y4eOHbIe KOJUIEKIIMA MHHEPAIOB M TOPHBIX MOPOJ] HA CTEHIaX.
Konnmekuuu MUHEPAnoB, TOPHBIX IMOPOJ, IOJIC3HBIX HCKOMAeMbIX, (Quopbl u (ayHbsl B
reosiornaeckom my3ee MI'TY. Paboune kosutekuu mojaeneid kpuctauioB. IlIkana TBepaoctu
Mooca B simukax. I eonornueckuii kommac. Y4eOHble Te0JIOTHIECKUe KapThl.

JlabopaTopus nerporpaduu:
VueOHbIE KOJJIEKIMU TOPHBIX MOPOA Ha cTeHaaxX. KoIeKnuu TOpHBIX MOPOJ, TMOJE3HBIX
UCKOTIaeMbIX, (1ophl U (ayHsl B reonorudeckoM myszee MI'TY. Illkana tBepmoctu Mooca B
Amuukax. ['eogornueckuii kommnac. Y4ueOHble Te0JI0OTHYECKUe KapThl.

Y4eOHble ayauTOpUU JUIsl TPOBENEHUS MPAKTUYECKUX 3aHATUN, TPYNIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJbTallMi, TEKYIIEro KOHTPOJS M IPOMEKYTOYHOM aTTECTALlUU:
[epconanbubie kommbioTepsl ¢ maketom MS Office, Beixogom B IHTEpHET U ¢ TOCTYIIOM B
JIEKTPOHHYIO HH(POPMAILIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA

AyIUTOpUU I CAMOCTOSTEIBLHOM PabOTHI: KOMITBIOTEPHBIC KIIACCHI; YUTATBHBIC 3aJThI
OMOJINOTEKH:
[Tepconanbubie KoMIbIOTEPHI ¢ TTaketoM MS Office, Beixogom B MIHTEpHET U ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA

[lomemenne A XpaHeHHsT U NPO(UIAKTUYECKOrO OOCTYKMBaHUS y4yeOHOIO
000pyI0BaHUS:
Cremnaku I8 XpaHEHUsT y4eOHO-HATJIATHBIX TOCOOMH U yu4eOHO-METOIUYECKON
JIOKYMEHTAIUU.



[Tpunoxenue 1

6 Y4eOHO-MeTOqUYEeCKOE 0OOecTiedeHHe CAMOCTOATEILHOM padoThl 00y4Yaommxcst

ITo

mucuuiiinHe  «OCHOBBI  MUHEpPAJIOTMM»  IPEIyCMOTpEHAa  ayauTopHas W
BHEAYJMTOPHAS CaMOCTOSTENIbHAs padoTa o0ydaromuxcs. TpyaIoeMKOCTh CaMOCTOSTEILHOM
paboThI CTYEHTOB 10 Y4eOHOMY TUTaHy cocTaBiseT 49,35 akaj. 4acos.

IIpumepHas CTpyKTypa U COAEpKaHUE Pa3iesIOB JUCLUIIINHEI

Kon

TEMBI

Tema
JOTUCIHUITIIINHBI

Conepxxanue

1 cemecmp

P1

OcHoebl Kpucmannozpaguu.

T1.1

BBoaHass. OCHOBEBI
Kpuctaymorpadun. 3aKoH
MOCTOSTHCTBA YTJIOB

Munepanorus ¥ MeTaulyprus 3apoAauinch
IIPAKTHUYECKU OJJHOBPEMEHHO Ha 3ape pa3BUTHUSA
yenoBedecTa. [Ipenmer u 3anaun
KpUCTaJIIOrpaduu, KpUCTAIUIOXUMUH U
MUHEPAJIOTUU. 3HAYEHNUE ITUX HAYK JUIS
HCCJIE0BAHNS MUHEPAIIOB, PY, TOPHBIX IIOPOJ,
arJoMepaToB, IIJIAaKOB U MeTasuioB. O6mas
XapakTepucTuka kpuctayuios. Kparkas ucropus
pa3BUTH O0OLIEH U TEXHUYECKOH
KpHUcTaiorpaduu 1 MUHEpaJIOTHH.

ArperaTHble cOCTOsIHUS BelecTBa. Kpucramt u
KPUCTANINYECKOE COCTOSIHNE MUHEPAJIOB U
MeTasuioB. OOIME CBOMCTBA KPUCTAIIIOB:
OJIHOPOAHOCTB, TUCKPETHOCTD, AHU30TPOITHOCTb,
CUMMETPUYHOCTh, CHOCOOHOCTH K
CaMOOIpaHEHMI0. PacipocTpaHEHHOCTh
MHUHEPAIbHBIX KPUCTAJUIOB B TIPUPO/IE, TEXHHUKE U
OBITY.

T1.2

CuMMeTpHs KpUCTAJUIOB

DJIEMEHTBI CAMMETPHUH: LEHTP, INIOCKOCTH U OCH
(TTOBOPOTHBIE U HMHBEPCUOHHBIE) CUMMETPHH.
B3anmoneicTere 3J1eMEHTOB CUMMETPUU. Bubl
CUMMETPHUH, CHHTOHUH, KATETOPUH U UX
KJ1accuuKarms.

T1.3

[TpocTeie hopMBI KPUCTAIIOB

Kpucrann, ero rpanu, pedpa u BepmnHbl. CBs3b
BHEIIHEH (pOpPMBI U BHYTPEHHETO CTPOEHUS
KpuctamuioB. Popma KpUCTAIIIOB. 3aKOH
IIOCTOSIHCTBA JIBYI'paHHBIX yrioB. IIpocTeie n
KOMOMHAaIMOHHBIE (POPMBI TpaHei, pedep u
BeplInH. BHemHue popMbl 1 aHATOMHUS
kpuctamioB. CkeneTHble (YOPMbI KPUCTAIIOB.




Kon

TEMBI

Tema
MUACIUILIUHEI

Conepxanue

Kpucrannuueckue ABOMHUKH.

T1.4

Kpucramnorpaduueckue
CHMBOJIBI

[TpaBuiia BeIOOpa KpucTaIIOrpadguueckux ocei u
€IMHUYHOU I'paHu. 3aKOH pallMOHATEHOCTU

OTHOLIEHUH nTapaMeTpoB (3akoH ['aron). MHaekcs
Y CUMBOJIBI FpaHel, pedep, BEPIINH U UX IPOCTHIX

dbopwm.

P2

Ocnoegubl Kpucmajioxumuu

T2.1

[InoTHelimme aTOMHEBIE
YIAKOBKHU U TUIIBI
KPUCTAJUIMYECKUX PEIIETOK.
[Momumopdusm u
nzomopdusm. Turmsl
XUMHYECKOU CBSI3H B
KpHUCTaJuIax

ATOMHBIE M HOHHBIE paanychl. [ImoTHele
YIAaKOBKH aTOMOB B KPUCTAJUIOXUMHUYECKUX
cTpykrypax. [IpocTtpancTBeHHas
KPUCTAJUIMYECKAs PELIETKA U €€ DJIEMEHTHI: Y3JIbI,
PAIBL, JIOCKUE CETKH U 3JIEMEHTapHbIE STYEHKH.
PetuxynspHasi JI0THOCTH TJIOCKUX CETOK U
rpaHell KpucTajlia. YTIJIOBbIE€ U TUHEHHbIE
napameTpbl KpUCTAJUTMUYECKUX perieToK. THrb
KPUCTAJUIMYECKUX pemeTok bpasa.
TpaHcIAIMOHHAST CHMMETPHS KPUCTAIUTHYECKUX
cTpyKTyp. IIpocTpancTBEHHBIE TPYHIIBI
cummerpuu E.C. @enoposa. [lonumopduzm.
[Momutunuzm. M3omopdusm. M3oaumopdusm.
Tunbl XUMHUYECKHUX CBS3EM B KpUCTAJIAX.
Koopaunanuonssle uncna. Kpucramnnueckue
PacTBOPHI 3aMEIIICHMS], BHEAPECHUS 1 BBIYUTAHUS.
MopdoTponusi. ATOMHBIE pa3pyIICHUS CTPYKTYPBI
kpuctamio. Kimaccudukanus negexron
CTpyKTyphl. Toueunsie nedexTsl. Jucaokammu
KpaeBbl€ U BUHTOBBIE. [[MOTHOCTH AMCIOKALNIA,
MeToIbl X HabmroaeHus. CTpyKTyphI pacmaja
M30MOP(HBIX KPUCTAIITMYECKUX PACTBOPOB.

P.3.

Ocnoevl Munepaiocuu

T.3.1

BBognas meknusi.
Munepanorus

[TonsiTue o MuHepane u MuHepaioruu. Posib
MHUHEpaia Ha ciyx0e UBIIN3aIuu. MuHepabl 1
MUHEpAIbHOE ChIPhE B YEPHON METAJLUTYPrHUH.
OGm1as, reHeTUYecKasi, peruoHaIbHAs,
KOCMUYECKasi, TEXHUUYECKAsl U TEXHOJIOTHYeCKast
MUHEpAJIOTHUS.

T.3.2.

Kpucrannoxumnueckas
KJIaccu(uKalus MUHEPAJIOB

Kpucrannoxumuueckast kinaccuukarus
MUHEpAJoB, €€ MPUHIUIILI. XapaKTEepPUCTUKA
MUHEpaIbHBIX TUIIOB, IIOJITUIIOB; KJIACCOB,
IIOAKJIACCOB; TPYIIIL, IOArPYIII; BUJIOB,
Pa3sHOBUHOCTE; MHAWBUIOB U CYOUHAUBU/IOB.




Kon

TEMBI

Tema
MUACIUILIUHEI

Conepxanue

IlonsTHE O pyAax U rOPHBIX OPOJAX.

[TpomblteHHas Kiaaccu(GUKaus MUHEPAJIOB.
Knaccudukanys MUHEpaIbHOTO ChIPbS B YEPHOI
METaJULypIrHH:

-)KEJIe30pYIHOE: ChIPOE (MapTEHOBCKHE,
JIOMEHHBIE, arJIOMEPalMOHHbIE PYbI),

oOoraiieHHoe (IpOMIPOAYKT, KOHLIEHTPAT),

CHUHTE3WPOBAHHOE (arjioMepart, OKATHIIIIH,
dbeppocIiass),

-nerupytoriee: (pyabl Mapratiia, Xxpoma, ko0ayibra,
BoJIb(pama u ap.),

-durrocyronue: (KaTbIUT (M3BECTHSK), H3BECTh,
JIOJIOMMT, KBapl, IFOOPUT U Ap.),

-OrHEYHOpHBIE: (MarHe3uT (IepuKias), J0JIOMHUT,
HIMHHENb, XPOMUT, OOKCUT (KOPYHI), KAOTHHUT
(MymuT), KBapl (TPUAMMUT, KPUCTOOATUT) U 1Ip.),

-1IJTAK000pa3yrolue MUHEPabl (OJTMBUHBI
(popcreput, hasnuT, KATBIIUOOIUBUH ), METUITUTHI
(reneHnuT, OKepMaHUT), MUPOKCEHBI (IUOTIIC,
reieH0epruT) u ap.),

-MHHEPAJIbI - HOCUTEIU BPEIHBIX
TEXHOJIOTHYECKUX MpuMeceit: ceprl, pocdopa,
[IUHKA U Ap. (Cynb(UIbl: MUPUT, APCECHOMUPHUT,
MUPPOTHUH, chanepuT u 1p.; pocdaTsl: anaTur,
CHJIMKOKApHATUT U Jp.)

HapareHeTI/IquKaﬂ acconyuanys MUHEPAJIOB.

T3.3.

Onrrnueckre 1 MEXaHUYECKHE
CBOMCTBAa MUHEPAJIOB

OnTruyeckue CBOMCTBA:

Ilokaszamenu npenomnenus B ONTHYECKU
M30TPONHBIX (KpUCTAJIBI BBICIIEH KaTErOpUH) U
AHU3O0TPOMHBIX (KPUCTAILIBI CpeAHEH (0THOOCHBIE)
U HM3IIEH (IBYXOCHBIE) KaTEropuii) MUHEpaax.
JBynpenomnenue. [lneoxponsm MuHepanos.
OnTuyeckre METOIbI ONPENEICHUS
[IJIAKOOOPa3yIoIUX MUHEPAIOB B MPOXOIAIIEM
cBeTe - neTporpadusi.

[[sem B KpUCTAJUNIMYECKOM arperare u MOpOoIIKe
(uBet yepthl). IIpuunHBI OKpacKu MUHEPAJIOB.
JlromuHecnieHns MuHepanoB. BuzyanbHbie
METO/Ibl OTIPE/ICTICHUSI MUHEPAJIOB.




Kon

TEMBI

Tema
MUACIUILIUHEI

Conepxanue

bneck - ompasicamenvras cnocobnocms
MUHEPAJIOB. 3aBUCUMOCTD OJiecKa OT
KPUCTAJIOXUMUYECKHX (METaJUINYECKUH,
MOJIyMETaJUIMUECKUH, alIMa3HbIN, CTEKJISTHHBIN) U
KPUCTAIIOMOP(OJIOTHUECKHX (3€pPKaIbHBII,
MaTOBBIH, JKUPHBIH, IIETKOBUCTHIN U JIp.)
ocobeHHocTeil. OnTHYecKre METOAbI ONpe/IeIICHUs
METaJUIOB U PYJHBIX MUHEPAJIOB B OTPAXKEHHOM
[[BETE - MUHEparpagus.

MexaHu4YecKHue CBOMCTBA MHUHCPAJIOB:

Cnaiinocms, omoenbHOCmb U U310M B KpUCTAIIIAX
MHUHEPaIOB. 3aBUCUMOCTb CITAWHOCTH OT
KPUCTAITIOXUMUYECKUX 0OCOOEHHOCTEN
MuHepanoB. ClallHOCTb - MPUMEP aHU30TPOITHH
MUHEPATBHBIX KprcTaLioB. Kinaccudukarms
cnaifHocTH 10 (hOpMe U CTEIICHH COBEPIICHCTBA.
MeTo/ 161 OTIpe/IeIICHUS.

Teepoocmeb munepanos. MeToapl onpeeacHus
TBEPJIOCTU: METO/IbI LaparaHus (ITaJOHHAs
necaTrOanpHas mKana TBepaocTH Mooca) u
BJIaBJIMBaHMs aIMa3HON nupamuasl Bukepca
(muxpotBepromepsl [IMT). Peruxynspuas u
BEKTOPHAJIbHAS aHU30TPOIHSI TBEPAOCTH.
XpYIKOCTh, YIPYTOCTh, THOKOCTb U 3IACTUYHOCTh
MUHEPAJIOB.

IIpoune cBolicTBa MUHEPAJIOB:

Inomnocme. Inddepennuanys MUHEPATIOB 110
IUIOTHOCTH B IpOIlecce KPUCTAIUTM3AIHH.
JIukBamus. PacciioeHre MuHEpanbHBIX PacIjiaBOB
B IIpupoe (MarMa) ¥ B METITYpruu (1uiax /
meTtasun). [ paBUTalMOHHBIE TTPOIIECCHI
oborarmieHs MUHEPaJIOB.

OnexmpomazHumHvle c80UCMEA MUHEPATLOB.
MarsuTHBIE cBOMicTBAa. MeTO Bl MATHUTHOTO
o0oraIeHus KeJIe3HbIX PY/I.
Tepmoanextpruueckue cpoiictBa. TepmoI/IC.
Tepmomnapsl. I1pe30351€KTpHUUECKUE CBOKCTBA
(crabunu3arust paiioBOJH, THAPOAKYCTHKA,
KBapIIEBBIC YaChl  JIp.).

OraeynopHOCTh (TemrepaTypa MiIaBlIeHus),
ruapoGHILHOCTE, THAPOPOOHOCTS,
pPacTBOpUMOCTL B BOAC U KUCJIOTAX, BKYC, 3allax U

mp.




Kon

TEMBI

Tema
MUACIUILIUHEI

Conepxanue

T3.4

CTpyKTYpBI U TEKCTYPBI
MUHEPAJIBHBIX arperaToB B
pyJax U TOpHbIX IOpoaax

WneanpHble U peaabHbIe KPUCTAILIBL.
Kpucrannomopdonoruueckas CTpykrypa.
[TonsiTHs 00 OrpaHke, rabuTyce U 00JIMKE
KPUCTALTMYECKIX MUHEPATbHBIX HHIUBUIOB.
Knaccudukanus KpucTauios 1Mo o0JIUKy
(M30MeTpUYHbIC, YTMHEHHBIE U YIUIOLIEHHBIE).
OTtHocuTebHbIE U a0CONIIOTHBIE pa3MEphI
MUHEPATbHBIX MHAUBHIOB. [ panymomerpudeckas
KJIacCU(UKALMs MUHEPATbHBIX CTPYKTYP.
YnopsnoueHHoe (apauieabHOe, ABOMHUKOBOE,
paanaIbHO JYYHCTOE U JIp.) U OeCropsI0uHOoe
CpacTaHWe MHUHEPAJIbHBIX WHINBH/IOB.
DHJ0TaKCUATBbHOE, AMUTAKCHATILHOE U
MOWKHUIIUTOBOE IPOPACTAHNE MHUHEPAIBHBIX
WH/IABUJIOB.

TexkcTypbl MUHEpalIbHBIX arperaroB. OcoObie
(bopMBbl MUHEPATIBHBIX TEKCTYP: APY3Bl,
cheponuThl, KOHKPEINH, CEKPEIUH U T. TI.
OcHOBHBIE MOP(OIOrHYECKHE TUIIBI TEKCTYP:
MaccuBHas (OAHOPO/HAs ), BKPAILJICHO-IIATHUCTAs,
ciouctas (rmosocuaras), geopMaOHHAs
(TpeleHHas1, MPOKUIIKOBasi, OpeKuneBasi).

T.3.5

Kpucrannoobpasyrormias
cpeza B mmpoliecce
MUHEPATI000pa30BaHus.
Kunernueckue TUIIBI
KpHUCTaTU3aI1H

[Tpornecch KpUCTALIOOOpa30BaHHS B
ra3zoo0pa3HbIX (Ta3, map), KUAKUX (pacras,
pacTBOp) U TBEPABIX (KpUCTAILIMYECKAS,
amop¢Has) cpenax. [lonstue o crabuIbHOM,
PaBHOBECHOM, METACTAOMIFHOM U JTAOMIHLHOM
COCTOSTHUU KPHUCTAJUIOB U KpHCTALI000pa3yolen
cpensl. KHHeTHYECKHE TIPOMBITIUICHHBIC THITBI
KPHUCTaTU3AIIH

T.3.6

3apokeHNE KPUCTAIIOB B
Te0JIOTMYECKUX U
METaLTyPTUYECKUX
npoleccax

[Tporeccer 3apoxIeHNs, pOCTa U pa3pyLICHUS
KPHUCTAJJIOB B Ira3000pa3HbIX (Ta3, map), KUJIKUX
(pacriaB, pacTBOpP) U TBEPABIX (KPUCTATUTMIECKUX,
aMOp(QHBIX) Cpeaax.

['oMOreHHbIE U reTepOreHHbIE TPOLECChHI
3apOoXJIEHUS KpUCTAIUTOB. KpucTamioxumudeckne
THUIIBI 3aPO/IBIILIEBBIX IIEHTPOB KPUCTAIITU3AIMN
IIPU T€TEPOT€HHOM 3ap0kIeHUH. DaKTOpHI,
BJIMSIIOIIME Ha CAMOIIPOM3BOJILHOE 3apOXKICHHUE
KPUCTAJIJIOB U crielupuieckre 0COOEHHOCTH
LEHTPOB KPUCTAJUTU3AIIUH [TPH F€TEPOre€HHOM
3apOXKJICHUH KPUCTAJIIOB.

T.3.7

OCHOBHBIE TEOPHUH POCTA
KpPUCTAJUIOB B Mpolecce
re0JIOTUYECKOr0 U

OCHOBHBIE TEOPHUU POCTA KPHCTAIIIOB:
TepMOIMHAMHUUECKast, TUPPYy3MOHHAS,
abcopOIMOHHAs, MOJICKYJIIPHO-KWHETHYECKAs,




Kon

Tema
Conepxxanue
TeMBI JTUCIUIIINHBI p
TEXHUYECKOT O nuciokanroHHas. OCOOEHHOCTH UX peanu3aliy B
MUHEPAT000pa30BaHUS MPUPOIHBIX U TEXHUYIECKHUX yCIoBHsIX. CIOCOOBI
YIPaBJICHUS] KHHETUKON KPUCTAIU3aUU U
KaueCTBOM 00pa3yIONINXCs METAIIJIOB U
MUHEpaJOB.
P4 T'eonocuueckue npoyeccol
T.4.1 OCHOBHBIE T€0JIOTUYECKUE ['eosiornyeckoe cTpoeHre 3€MHOTO IIapa.

nporuecchl 00pa3zoBaHus
MECTOPOXKACHUMN MOJE3HBIX
MCKOTIaEMBbIX

DHOo2eHHble npoYeccybl MUHEPAI000pA3068aHUS

- MarmMaTHueckue (MHTpy3uBHbIE U 3D y3UBHEIE),
KpaTKasi XapaKTepUCTHKA MarMaTHYECKUX MOPOJ U
MECTOPOKICHH MOJIE3HBIX HCKOMAEMBIX, B TOM
YHCIIe KEJNE30PYIHBIX B BYJIKAHUYECKHX TPyOKax
B3pbIiBa B Bocrounoit Cubupu;

- HICrMAaTUTOBLIC, KpaTKasd XapaKTCPUCTHKA
IIOJIC3HBIX UCKOIIAEMBbIX,

- KOHTAaKTOBO-METACOMAaTUYECKUE (CKapHOBBIE)
JKeIe30pyaHbIe MecToposxieHust Anrae-CasHCKOU
TOpHOM 00JacTH;

- TUAPOTEPMANIBHBIE MECTOPOXKICHUS LIBETHBIX U
JIETUPYIOIIUX PYA.

OK302ennvie npoyeccaul.

- (huznyeckoe, XUMHUECKOE U OMOJIOTHUECKOe
BbIBETPUBaHUE (3KEJI€3HbIE HUIAIBI OYypbIX
KENE3HSAKOB U MapTUTOBBIX PYyJl B 30HE OKUCIICHHUS
CYIb(QUIHBIX MECTOPOXKICHUI);

- 0CaJI0YHbIE: PACCHINHbIE (TUTAHOMATHETUTOBBIE
POCCBHITT Ha MOPCKOM IleNb(e, KBapleBbIe TECKU
U JIp.), XeMOT'€HHbIE (MOPCKHE
JKEJIe30-MapraHIeBble KOHKPELUH, U3BECTHSIKH,
OTHEYTIOPHbIE TJIMHBI U JIp.), OMOXUMHYECKHE
(OostoTHBIE KENe3HbIE PY/Ibl, TOPMSHUKY U 1P.).

Memamopghoeennvie npoyeccoi:

PernonanbHbIN, KOHTAKTOBBIA M JUHAMHUYECCKUN
Metamopdusm. Ctagnu metamopdusma.
MeTtamopdoreHHbIe MECTOPOKICHUS JKETIE3UCTBIX
KBapIUTOB, KAMEHHBIX YIJIEH, KBapIUTa,
OTHEYNOPHBIX aHJATy3UTOBBIX U KHAHUTOBBIX
CJIAHLIEB U Jp.




Kon

TEMBI

Tema
MUACIUILIUHEI

Conepxanue

T.4.2

Texanveckue mpoueccs
MHUHEpaJIo00pa30BaHUs MIPU
arjomMepanuy B
IIPOU3BOJICTBE YyI'yHa U
CTaJIM ¥ B OTHEYIIOPHOM

byTepoBke

HpobGnenue u odoraimeHue Mmojae3HbIX
uckonaembix. [ToHSATHE O KOHIICHTpPATEe U OTXO/1aX
(xBocTax) oOoramieHus.

Arnomepanus 1 OKOMKOBaHHE. MUHepanorus
JKEJIE30PYIHBIX arjJoMepaToB U OKaTHIIIEH.

Munepanoobpa3oBaHHe B IOMEHHBIX IPOIIECCAX.
Munepanorusi JOMEHHBIX IIIJIAKOB, TAPHUCAXKA HA
(byTepoBKe 1 MUHEPAIBHBIX OTIOXCHUH
(UMHKUTA) B TPYOOIIPOBOJAX.

Munepanoobpa3oBaHue IPH CTaCTIIIaBUIBHBIX
npoueccax. AccuMuIsinus u3Bectu. MuHepanorus
CTaJICIUIaBUIIbHBIX IILIAKOB.

Musnepanoobpa3zoBaHue B OTHEYIIOPHBIX U3IEJIUAX
B METAJUTypruu. MUHEPAIOTHs KBApLUTOBBIX
(IMHACOBBIX ), IIAMOTHBIX, IEPUKIIA30BbIX,
HIMAHENb-(OPCTEPUTOBBIX, CMOJIO-I0JIOMHUTOBBIX,
MYJUIMTOBBIX U IIPOYUX OTHEYIIOPOB.

Munepanoobpa3oBaHue B IPOU3BOJICTBE U
UCTIOTB30BaHUM (prrrocoB. MuHepamorus
MUHEPAJIBHBIX (IIFOCOB.

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

DKoJIOrnYecKass MUHEPAJIOTUS B peIlIEHUH
po0JIeM KOMITJIEKCHON MaJjio- UiIu 0€30TXOIHOM
nepepaboTKU MUHEPATLHOTO ChIPbS.

T.4.3

OCHOBHBIE METOIBI
KPUCTALIIO-MUHEPATIOTHIECK
UX U TeTporpaduyecKux
HCCIICIOBaHU M

Kpucrannomopdonorudeckuii u
TOHHMOMETPUYECKUN aHATIU3.

I'panynoMerpuyeckuii aHaaus.

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

JuddepenunanbHO-TEpMUUECKUNA aHAIN3.

Pentrenosckmii anann3. KognduecTBeHHBIN 1
KaueCTBEHHBIN (Pa30BbIC aHAIHU3HI.
KonnuecTBeHHBIN 1 KaUE€CTBEHHBIN XUMUYCCKIE
PEHTTE€HOCTIEKTPaIbHbIEC aHAN3bI. JIOKaIbHBII
PEHTTE€HOCTIEKTPAJIbHBIA aHAJIN3.

[Terporpaduueckuii aHaINU3 TOPHBIX MTOPO/I,
MCTAJUTYPIUYCCKUX NIJIAKOB U OTHCYIIOPOB.




Kon

TEMBI

Tema
JACTTUTIITAHBI Conepxanue

MI/IKpOCKOHI/I‘leCKOC HCCIICAOBAHUEC MHUHEPATIOB B
MpoXoadaIIeM CBETE.

Muneparpaduueckuii aHau3 pya, araioMeparos,
METAJIJIOB U CIUIaBOB. MUKpPOCKOIIUYECKOE
MCCJIEI0BAHNE MUHEPAJIOB B OTPAKEHHOM CBETE.

OEeKTPOHHbIE MUKPOCKOIMMYECKUE UCCIIE0BAHUS
(METO/I0M pEIINK, CKAHUPOBAHUS U
IIPOCBEYMBAHUS).

doTtorpaduueckre METOIbl HayYHbIX
MCCJIeI0BAaHMM (MaKpO- U
MUKpoQoTorpapupoBaHue).

Kommbrotepras rpadudeckast 1 CTaTUCTHYECKAs
00paboTKa JAHHBIX MUHEPAJIOIMUECKUX U
KPUCTAIUIOXUMUYECKUX UCCICIOBAHUM.

Ilpumepnaa memamuka camocmoamenvHoi padbomul

CamocTosiTenbHast padoTa 3aKII04aeTcsl B U3y4YEeHUH PEKOMEHyeMOU JINTepaTyphl 1O
TE€MaTHUKe MPAKTUYECKUX 3aHATUN U B BBITOJIHEHUH JOMAIIHUX paboT M0  JUCLHUIUIMHE.

Ilpumepnulit nepeuens mem 0omauwiHux paoom:

1. Ilepeuens Tem gomaiHel paboThbl Nel: «OCHOBBI KpHCTAIIOT padHn»:

HcTopus pa3BUTHS MUHEPAIIOTUH U METAJLITypTrun

[Ipenmer m 3amaum Kpuctauiorpaduu, KpUCTAUIOXMMHUU M MUHEPAIOTHU.
3HAaueHUE DSTUX HAyK /I HUCCIEJOBAHMS MHHEPAJIOB, pyH, TOPHBIX MOPOI,
arJaoMeparos, IIJIAKOB U METAJIOB.

Kparkass ucropuss pa3Butus oOwIe M TEXHWYECKOH KpucTaiiorpadpuu u
MUHEPAJIOTUH.

ArperaTtHble COCTOSIHUS BellecTBa. Kpucramn M KpHCTaUIMYECKOE COCTOSIHHE
MUHEPAJIOB U METAJJIOB.

OO1e cBOMCTBAa KPUCTAIIIIOB: OAHOPOJAHOCTD, JUCKPETHOCTh, AaHU30TPOITHOCTH,
CUMMETPUYHOCTb, CIIOCOOHOCTh K caMoOOrpaHeHuio. PacnpocTpaHeHHOCTh
MUHEPAJIBHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U OBITY.

2. [lepeuens Tem nomarsei pabotsl Ne2: «OCHOBBI KPUCTAIUIOXUMHUK.

IIpocTpaHCTBEHHAsT KPUCTAIMYECKAs PEIIETKa M €€ DJIEMEHTBI: Y3JIbl, PSAbL,
IIJIOCKUE CETKH U JIEMEHTApHBIE TUEHKH.

Tunel Kpucrauimueckux pemerok bpasd. TpaHCIALIMOHHAs CUMMETPUS
KPUCTAJUIMYECKUX CTPYKTYP.

[Tomumopdusm. [omurunuzm. M3omopdusm. M3oaumopdusm.

Tunel XuUMUYECKMX CBsized B KpUcTaulax. KoopauHAIMOHHBIE —YHCIa.
Kpucrannuueckue pacTBOpbl  3aMEIICHMs, BHEIPEHMs M BBIUYMTAHMSL.
MopdoTtpomnusi.

ATOMHBIE pa3pylIeHUs CTPYKTypbl KpuctayioB. Knaccugpukanus aedekron




CTpyKTyphl. Toueuynsie nedexTsl. Jlucaokamuu KpaeBble U BUHTOBBIC.

e [IlmotHOCTM auciokanmii, MeTonabl uX HaOmoaeHus. CTPYKTypbl pacrnaia
U30MOP(HBIX KPHUCTAIIMYECKUX PACTBOPOB.

3. Ilepeuenp Tem gomariHeit padboThl Ne3: «OCHOBBI MUHEPAIOTHUI

e [lonarue o MmuHepaine u MuHepasoruu. Posb MuHepana Ha ciry)x0e HUBUIA3ALUN

e  MuHepasibl U MUHEPAIBHOE ChIPbE B YEPHOU METAJLTYpruu

e OOmas, TreHeTHYecKas, pETUOHAJbHAsA, KOCMHYECKas, TEXHHYECKas |
TEXHOJIOTUYECKasi MUHEPAJIOTUsl.

e MuHepallbHOE ChIPbE ISl YEPHON METaJUTypruu: )KeJIe30pyAHOE: ChIpOe
(MapTeHOBCKHE, TOMEHHBIE, arlIoMEpalliOHHbIE PY/IbI).

e CuHTEe3upOBaHHOE (ArJIOMEpPAT, OKATHIINIH, (PEPPOCIUIABbI) MUHEPAILHOE CHIPHE
JUIsl YepHOM METAJLIIyprUu.

e Pynwl mapranna, xpoma, ko0asabTa, Boib(ppaMa U p. pyibl, KaKk JIETHpYyIOLIee
MHUHEPAJIbHOE CHIPHE ISl YEPHOI METAJLTYPTHH.

e MuHepalibHO-ChIpbeBast 0a3a 1Mo (UIIOCYIOUINM U OTHEYIOPHBIM ~ MHUHEpaliaMm,
MPUMEHSIEMbIM B UePHON METAITypruu: (KaabIUT (M3BECTHSK), U3BECTb,
JOJIOMUT, KBapIl, (DIFOOPHT U JIp. ;MarHe3uT (MEepUKIIas), J0JIOMUT, IIIUHEIb,
XPOMUT, OOKCUT (KOPYH/T), KAOTUHUT (MYJUIUT), KBapIl (TPUIUMUT, KPUCTOOAUT)
H 7p.)),

e OcHOBHBIE CBeJIeHUS O (DU3UKO-XUMUYECKIX CBOMCTBAX MIIAKOOOPa3yIOIIUX
MUHEepaioB (OUBUHBI (popcTepuT, PasiuT, KaTbIIMOOIMBUH ), MEITHIIATHI
(TeIeHHUT, OKEPMaHUT), MUPOKCEHBI (JTUOTIC, TeACHOSPTUT) U Ip.).

o  DU3HKO-XMMHUYECKHE CBONCTBA MUHEPAJIOB - HOCUTEJIEH BPEIHBIX
TEXHOJOTHYECKHUX IpuMeceit: cepsl, pocdopa, uHKa U J1p. (CyabGUIbl: MUPUT,
apCEHONMUPHUT, TUPPOTHH, chaneput u np.; GpochaTel: anaTUT, CUITMKOKAPHATUT H
np.) VX BnusiHuE Ha Ka4e€CTBO METALTYPrU4eCKON MPOIYKIIHH.

4. Ilepeuyens Tem gomaniseit padotsl Ned: «[ eonoruueckue npouecch»

e OCHOBHBIE HHJIOTEHHBIE NTPOLIECCHl MUHEPATI000pa30BaHuUs
DK30TeHHbIE TPOLECCH MUHEPaI000pa30BaHUs
TexHUYECKHE MPOLIECCH MUHEPATI000pa30BaHus MPH arJIoOMEpaInu
MuHepanoobpa3oBaHH€e B IOMEHHBIX IpoIieccax
Munepanorus JOMEHHBIX IIJIAKOB, TapHHUCaXka Ha PyTEpPOBKE U MUHEPATIBHBIX
OTJIO’)KEHUH B TPyOOIPOBOIaX

IlepeyeHb npakTHYecKUx padot
1. OnpeneneHre CMMMETPUN HA MOJIENSIX UACATBHBIX KPUCTAIUIOB 2 qaca
2. OmnpeneneHre BHEUIHUX TPaHHBIX, peOEpHBIX M BEPUIMHHBIX (OPM B KpHCTaIax.
VYcTaHOBKa KPHCTAJIOB U OINpENENIeHUEe KPUCTAJUIOTPapUUECKUX CHUMBOJIOB T'DaHHBIX,
peOepHBIX U BEPUIMHHBIX (hOpM

2 yaca
3.
4. W3yyeHue cucTeMaTuuecKou KOJIEKIIMY MUHEPAIOB. POPMBI IPUPOIHBIX BBIAECICHUN
MUHEPAIOB 2 qaca
S. JlnarHocTu4ecKue CBOMCTBA MUHEPAJIOB 3 yaca.
6. Uzyuenue, onucanue (GU3MUECKUX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTEH

cpacTaHus, onpeaeNieHue MUHEPAIOB, CIOCOOOB UX MCIOIB30BaHUS B YEPHOU METAJUTypruu U
HapOJAHOM XO35UCTBE 2 gyaca



[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 arTreCTalum:

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, KJIaCCI/I(l)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 0 KpHCTaIe U KPUCTAIUIMUECKUX BEIIECTBAX.

OCHOBHBIE CBOICTBA KPUCTAJIIOB.

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

IIpocTpaHcTBeHHAss KpUCTAJIIMYECKAs PEIIETKA, €€ JJIEMEHTBl M

napaMeTpsbl.

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

6. YcranoBka kpucramioB. [IpaBuia BeiOopa oceil 1 eAMHUYHOM rpaHu.
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]aul KPUCTAIOXMMHUU. 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. [IpombinuieHHAas
Kjaccudukanms.

20.Kpucramioxumudeckas KIacCH(PUKAIUsI MUHEPAJIOB.

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

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

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

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

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, azypur. KX ponb B uepHOH
METaJUTYPTHH.

30.XapakrepucTtrka Cyib(HUIOB: XaIbKOMUPUT, MUPPOTHH, TaJCHUT,
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 MHUHEpPAIOB M3 TPYIIHBI TOJIEBBIX
IIMAaTOB.

33.XapakTepucTUKa MHHEPAJOB M3 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 MUHEPaI000pa30BaHusl.

37.Marmaruueckue mnpouecchl  (3¢(dy3uBHBIE W  MHTPY3UBHEIE).
Knaccudukanus MmarMaTudeckux MOpoOJI: KUCHbIE (TPAaHUT), CPEAHHE
(cMeHUT, TUOPUT), OCHOBHBbIE (Tab0po, 0azanbT), YIBTPOOCHOBHBIE
(myHuT, KUMOEPIIUT), HIENOYHbIe (He()EeTMHOBBIN CUEHHUT).

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.TexHuyeckue MpoIecchl MUHEPaIo00pa3oBaHus.

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

43.I1pouecchl KpUCTAITU3ALMH [TPU arJIOMEpaLnu.

44 XapakTepucTHKa TJAaBHBIX MW XapaKTEPHBIX arjoMeparuOHHBIX
MUHEPAJIOB.

45.I1apareHe3uc MUHEPasoB.

46.0OCcHOBHBIE CBEJICHHSI O KPUCTAJUIM3AIIMHU BEIECTBA.




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1neHOYHBIC CPEACTBA

KOMIICTEHIIUH
47 KuHeTn4ecKue TUIIbI KPUCTAIIN3ALINN.
48.3apokaeHne KpUCTaIoB.
49.0cHOBHBIE TCOPHH POCTA KPUCTAILIIOB.
50.Kpucrasorpaduss ¥ MUHEPAIOTHsS METaUTyPrHYECKUX HIIAKOB H
IILIAMOB.
VMeTs: KOPPEKTHO BBIPAXKaTh M apI'yMEHTUPOBAHO IpuMepHbIii NepeYeHnb NPAKTHYECKHX PpadoT
000CHOBBIBATH MOJIOKEHHUS TIPEAMETHOM 00acTu | 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 KPHUCTAILIIOB u orpeieNieHue
3HaHUSA B HAYYHO-TIPAKTUYECKON JEATENBHOCTH. | KPUCTALUIOrPAa(QUUECKHX CHMBOJIOB TPAHHBIX, PEOEPHBIX U BEPUIMHHBIX
dbopm
- OTPEACIATD SJTEMCHTBI CHMMCTPUN U IPOCTBIC | [3yyenre  CHCTEMATMYECKOW — KOJUIEKIMH — MUHEPAIOB.  DOpMBI
(OpMBI MHOTOTPAHHUKOB ¥ UX KOMOMHAIHH, MPHPOJTHBIX BHLICCHHI MITHEPATTOB
CHMBOITbI TPAHEH U KIacCHPUIMPOBATH JInarHoCTHYECKUE CBOMCTBA MUHEPAJIOB
KpHUCTAILIBL, Nsyuenue, onucaHue (pU3NYECKHX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX
- ONHCHIBATS CTPYKTYPHI KPHCTATIIOB: 0COOEHHOCTEH CpACTAHHs, ONPECICHHE MHHEPAIOB, SHOCO6OB HX
VICTIOJb30BAHMs B YEPHON METALTYPIHU U HAPOJIHOM XO35HCTBE
- OTIpeIeNIATh (PU3HIECKUE CBONCTBA U
MOP(]OJIOrHI0 MUHEPAJIOB.
Bnaners HaBBIKAMU U METOJMKAMH OLIEHKH U ITepeuens TeM joMariHel paboThl  «I €0IOTHYECKHE TIPOIIECCHI»

WHCTPYMEHTAMM NPOBEJICHUS UCCIIECOBAaHUM;
HaBBIKaMH JTMAarHOCTUKHU KPUCTAILIOB,
MHHEPAJIOB.

OCHOBHBIE HJIOTEHHBIE MTPOLECCH MUHEPAT000pa30BaHuUs
DK30reHHbIE TPOIIECCHl MUHEPAIO00pa30BaHUS
TexHuueckue nporecchl MUHEpaio00pa3oBaHus IpU arjioMepauu

Musnepanoobpa3oBaHHe B JOMEHHBIX ITPOIIECCax




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1neHOYHBIC CPEACTBA

Munepaiorusi JOMEHHBIX IIUTAKOB, TapHUCAXXa Ha (pyTepoBKe U
MUHEPAIbHBIX OTJIOXKEHUH B TpyOOIIpOBOAaX




0) ITopsinok npoBeneHUsI NPOMEKYTOYHOM aTTECTALMH, TOKA3aTeJH U KPUTepUHu
OLICHMBAHMSA:

IIpumepHasi CTPYKTYpa M coiepikaHue MYHKTA:
[Iponienypa oOLEHUMBaHUS 3HAaHUM, YMEHHMH, HaBBIKOB MO aAucHUIUIMHE «OCHOBBI
MUHEPAJIOTUM» BKJIIOUAET YUYET YCIEIIHOCTH 110 BUAAM OLICHOYHBIX CPEACTB.

HIkana oueHMBaHUs JOMAIIHUX PadoT

OLIGHI/IBaHI/IC JOMAaIIHUX pa60T 110 JUCHUIIIIMHE «OCHOBBI MHHCPAJIOTUH» IMPOBOAUTCA I10
HNPUHIUITY «3a4TE€HO» / «HE 3aUTEHO.

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

[Ipouienypa olleHMBaHUS 3HAHWM, YMEHUW, HABBIKOB 1O JucHUIIHHE «OCHOBBI
MUHEPAJIOTUN» BKIIIOUAET yUYeT YCHEIIHOCTH 110 BUIaM OLEHOYHBIX CpeACTB (11.6.).
[IpakTryeckue 3aHATHS] CYMTAIOTCS YCIIEIIHO BBIITOJHEHHBIMU B CITy4ae MPEAOCTaBICHUS B
KOHIIE 3aHATHUS OTYETA, BKIIFOYAIOIIET0 TEMY, COOTBETCTBYIOLIME PUCYHKHU U TIOJIHUCH.
Tembl noMamHuX pabOT pacupenesnsioTcss Ha MEPBOM MPAKTUYECKOM 3aHSTHHU, TOTOBBIE
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 3aHATHUA CHUTAIOTCA YCIICIIHO BBIITOJHCHHBIMHA B ClIydac MPEAOCTAaBICHHUA B
KOHIIC 3aHATUA OTYCTA, BKIIFOYAOMIETO TEMY, COOTBCTCTBYIOIIUEC PUCYHKH U ITOAITUCH.

ITpomexyTouHas aTTecTanus 1o JucuuIuInHe «OCHOBBI MUHEPAJIOTUN» BKIOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHS 00YYaIOLMMUCS 3HAHUM, 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.ITonsTHE O KpHCTAIJIE U KPUCTANTHYECKUX BEIIECTBAX.
52.0OCHOBHBIC CBOHCTBA KPUCTAJLIOB.
53.CuMMeTpus KPUCTAIIOB, BUABI CHMMETPUH, CHHTOHUH, KATETOPHH.
54 IlpocTpaHcTBEHHAs KPUCTAJUIMYECKAsl PEIIeTKa, €€ 3JIEMEHThI U IapaMeTphl.
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 yCTaHOBKM TPUTOHAJIBHBIX U T€KCArOHAJIBHBIX KPUCTAILIOB.
60.1IpaBuia yCTaHOBKM KPUCTAJIJIOB HU3IIEH KaTETOPUH.
61.3aK0H OCTOSIHCTBA TPAHHBIX YTJIOB.
62.0OcHOBHBIE 33]1a4l KPUCTAIIOXUMHHU. THUITBI TUIOTHEHIIIMX APOBBIX YIIAKOBOK.



63.0OcHOBHBIE TUIIBI KPUCTAIIMUECKUX PELIETOK U TUTIBI perieTok BPABD.

64.Tunb! KpUCTAUIMYECKUX CTPYKTYP HOHHBIX KPUCTAJIOB.

65.Tunbl KPUCTATMYECKUX CTPYKTYP METAJUIMYECKUX KPUCTAILIOB.

66.Tumnb! KpUCTAJUIMYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAILIIOB.

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

68.ITosmmophH3M U TOTUTUITH3M.

69.ITousaTHe 0 MUHEpase, pyae u nopoje. [IpombinuieHHas KiTacCHpUKAIUS.

70.Kpucramioxumuueckas KiacCupuKalus MUHEPAJIOB.

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

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

73.Mopdomnorust MuHepainoB. [IoHATHE O CTPYKTYpe U TEKCTypE.

74.ITonsTre 00 orpaHke, rabuTyce U oorKe MuHepainoB. Kinaccudukarus MUHEPAIOB 1O 00JIUKY
U CTETIeHU uanoMopdusma.

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

76.0cob6bie (hopMbl MUHEPAIBHBIX arperaToB Apy3bl, cHepoauThl, HAaTEUHbIE (HOPMBI.

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

78.IloapoOHast xapakTepuCTHKa MarHeTuTa U xpomuta. 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 TPYIIIIbI MOJEBBIX IIMTATOB.

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

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

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

86.00mue npencTaBieHus 00 SHIOTCHHBIX, SK30TCHHBIX W METaMOpP(OTEHHBIX IPOIeccax
MHUHEpaIo00pa30BaHuUs.

87 .Marmatudeckue npoiecchl (3¢ y3uBHBIE U UHTPY3UBHBIC). Kimaccudukaiums MarMaTnaecKux
nopoja: Kuchele (TpaHuT), cpeAHue (CUEHHUT, AHOPHUT), OCHOBHBIE (rab0po, 0aza’bT),
YIBTPOOCHOBHBIE (TYHUT, KUMOEPIIUT), IIeJIOUHbIEe (HEPEITNHOBBIM CHEHUT).

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

89.0K30reHHbIE MPOLIECCHI: BHIBETPUBAHUE U OCaaK00Opa3zoBaHue ((pU3UUECKOe, XMMUYECKOe U
OnoxuMu4eckoe). MecTOpOKAEHHUS TIOJIE3HBIX UCKOTIAEMbIX.

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

91.TexHuveckue MpoIecchl MUHEPAIO00Pa30BAHMS.

92.ITonsitue 00 armomeparuu. [Iporecchl AMCCONMIMK MHUHEPAIOB W METaCOMATHYECKOTO
3aMelIeHusl.

93.IIporiecchl KPUCTAIUTH3AINH ITPH arjiOMepariHH.

94.XapakTeprcTUKa ITIaBHBIX U XapaKTEPHBIX arJIOMEpallMOHHBIX 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.



[Tpunoxenue 3
MeToanyeckue peKOMeHIAIHUN M0 BHINOJHEHUIO U 3aIIIMTE NPAKTHYECKUX PadoT
1. lIpuroToBUTH J1a00PATOPHbIE NPUHAAIEKHOCTH:

*CTEKIIO;

*hapdopoByro Herna3ypoBaHHYIO TUIACTHHKY;

*mkany TBepaoctu Mooca;

*kommac (MarHUTHYIO CTPEJIKY);

*COJIIHYIO KUCJIOTY.

2. Onpenenauts 0jeck MuHepasa. [IpoBeputs cedst M0 STATTOHHON KOJIICKITHH.

3, OnpeneauTs HBET MUHEPAJIA, HCIIOJIB3YS YTOUYHEHHUS THIIA «S10JI0YHO-3€IICHBII,
«COJIOMEHHO-KEJITBIIY, <OKEJITO-3€JEHBIN» U T.II.

4. IlpoBecTH 4epTy U pacTepeThb e AJIs NoJdydyeHus: 001ee TOHKOrO MOPOIIKa.
5. OnpeneuTs CHIAHHOCTH MUHEPAJIA, JIJIS 3TOTO:

e BEbIICHUTB, COCTOUT JM 00pa3el] U3 OAHOTO 3epHa, U3 MHOTHUX MEJKHX 3€PEH WM UMEET
CKPBITOKPUCTAILIMYECKOE CTpoeHue. B mocnemHeM ciydae chaifHOCTh HaONIIOAATh
HEBO3MOXHO.

e HaxnonuTs 00pasell K CBeTy M HATH IMMOBEPXHOCTH, 3epKaIbHO OTpakaromue cBeT. Eciu
OHHU UAYT MapauIeTbHBIMU CTYIIEHBKAMHU — 3TO, BO3MOXKHO, CITATHOCTH (2 MHOT/Ia — TPaHu
KPHUCTAJJIOB).

e VYCTaHOBHTH, IO KAaKUM HAIIPABIICHHUSM UJET CAHHOCTD, & IO KAKHM - H3JIOM.

e Ompenenuts yroy Mexay IIIOCKOCTSIMU CTIAafHOCTH B TPajgycax.

6. OnpenenuTs TBEPAOCTH MUHEPAJIA.

OHpeI[CJ'IHTL TBECPAOCTb MUHCPAJIA CJICAYCT Ha CBEKEM HM3JIOME, Ha I'PAHAX KpHUCTAJlJIa, HO HEC Ha
BLIBeTpHHOﬁ IMMOBEPXHOCTHU U HC HAa U3JIOMC arperaTos.

7. He mytath yepTy M napanuny. Yepra ocraercs Ha (haphopoBoii IIacCTUHKE, a [aparnuHa — Ha
creke!

8. OnpeneuTh MArHUTHBIE CBOMCTBA TEMHOOKPAILICHBIX MHUHEPAJI0B, UCIIOJIb3Ysl KOMIIAC
WA MarHUTHYIO CTPEJIKY.

9. IlpaBuJIbLHO Ha3BaTh ONpe/eseMblii 00pa3en MOXHO JIHILb IIOCIIE TOrO, KaK BBISBICHBI BCe
ero (pu3HYecKue CBOMCTBa 1 MOP(OJIOTHIO.



