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Hanpagnenne nogrorosku (cmenmanbHOCTSD)
22.03.02 METAJUTYPTUS

Hanpasnennocts (mpoduns/cenuanmusanms) TIPOrpaMMEI
Merannyprus yepnsix Metaion

YPpoBeHB BhICIIEro 06pa3oBaHus - GakanaBpuar
Iporpamma noaroToBky - akagemuyeckuii GaxanaBpuat

Dopma 06yuerus
3804Has
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PaGouas nporpamma cocraenena ma ocrose I OC BO no HanpaBlIeHHIO MOArOTOBKM

22.03.02 METAJUIYPTUSA (YpoBens GaxanaBpuara) (mpuxa3 Muno6praykn Poccuu or
04.12.2015r. Ne 1427)

PaGovas mporpamma paccMOTpeHa u onoOpeHa Ha 3acenaHuu kadenper I'eosnorum,
MapKIIEHIEPCKOro fieNa 1 06OraleHHS I0JIE3HBIX HCKOAEMBIX /

23.01.2020, nporokon Ne 5 ’%&
3as. kaeapoit U.A. I'puman

14

PaGouas nporpamma ono6pena meroauueckolt komuceueit U JuT
25.02.2020 r. npoToxon Ne 7

C.E. I'aBpumen
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CornacoBano:
3as. kadenpoi MeTaTyprun i XUMHYECKHX TEXHOIOrH

A.C. Xapuenko

PaGouas nporpamma cocrasnena: i %
CT. npenosasatens Kapeaps: I'MIuOITH, s M.C. Konkosa
Penensenr:

aupexrop OO0 "MarauToropckas MapKIIeHIepeKo-Teoie3nYecKas KoMnanus",

27

A.A. Illexynosa




JIucr akryanusaunn padoucii nporpamMmbl

Pabouan nporpamMma nepecMoTpeHa, 06cyskaeHa U orodpeHa Uit peanusauu B 2020 - 2021
y4eOHOM roAy Ha 3acefiaHHH Kadenprl [eonorun, Mapkieiiaepekoro aesna u odorameHns

Ipotoxon ot 03 W‘J r. Ne 1
3aB. kadenpoi = - KA. I'pumus

Pabodas mporpaMma nepecMoTpena, obcykaeHa 1 ox08pena A peanusauun B 2021 - 2022
yueGHOM rofy Ha 3aceJaHHH KadeApsl ['eonoruu, MapKiefiaepckoro aena u 00orameHus

[Ipotokon ot 20 . N
3ae. kadegpoii : U.A. I'puumn

Pafouas mporpamMma nepecMoTpeHa, 06¢yxaeHa 1 oao0peHa and peanuzauuu B 2022 - 2023
yueOHOM rofy Ha sacemanud kadenpel [eonoruy, Mapkielinepckoro nena 1 000TaleHnA

[Iporokomor 20 . N
3aB. xadeapon HA. T'pruums

Pa6ogaa nporpamMMa nepecMoTpena, obcyxacHa 1 ogoOpena Ana peanmzannn B 2023 - 2024
y4eOHOM roay Ha 3aceqaHud Kadeapsl Teonorus, MapKineiaepekoro aena i 00oramenus

[lpotokon ot 20 r. N
3aB. kadeapoit H.A. ['putumn

- Pabouad nporpamMmMa nepecMoTpena, obcyxaeHa u ofobpera and peanuzanuu B 2024 - 2025
yyeQHOM rojly Ha 3aceJaHHH Kadeapsl [eonornu, MapkLIeHIepcKoro ena u 000rameHns

[porokon ot 20 r. Ne
3aB. kadeapoi H.A. T'puinn

Palouas nporpamMma rmepecMoTpena, obcy:KaeHa u ogobpeHa 1 peanusanuu B 2025 - 2026
y4eGHOM rofy Ha 3acenakun Kadenpel ['e010THH, MapKmefinepckoro aena u oSoraweHus

IIpoToxomor 20 N
3ag. kadeapok WA, I'pumnn




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto JTUCHUILTUHBI «OCHOBBI MUHEPATIOTHN SBJIETCS U3y4eHUe
KPUCTALIIOMOP(OJIOTUH,  KPUCTAUIOXUMUU, KPUCTALIOPH3UKM U  KPUCTALIOTEHE3HCa
MUHEPAJIOB B METAJUTYPTUYECKUX U €CTECTBEHHO-T€0JIOTMUECKUX MTpoLieccax.

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

Juctummmaa OCHOBBI MUHEPAJIOTUU BXOJWT B BapUATHUBHYIO YacTh y4e€OHOTO IUTaHA
00pa3zoBaTebHON MPOTPAMMBI.

Jnst  u3ydeHus  JIUCUUIUIMHBI ~ HEOOXOIMMBbI  3HaHUS  (YyMEHUS,  BJAJCHHS),
c(hopMuUpOBaHHBIC B pe3yJIbTaTe U3yUYCHUS AUCITUTUIHH/ TPAKTHK:

Xumust

duznyeckass XUMHUS

dusnka

Maremartuka

3Hanus (YMEHUS, BIQJICHHUS ), TOJIy9CHHBIC TIPH U3yYCHUHN JAaHHOW JUCIUTUIMHEI OYIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

[IpounsBoacTBeHHAs — PEAAUIIIIOMHAS TPAKTHUKA

3 Komnerenuuu odyuaromerocs, popmMupyemsbie B pe3yJibTaTe 0CBOECHHUS

AUCUMILTUHBI (MOYJISl) ¥ IVIAHMPYEMBbIe pe3yJIbTaThl 00y4eHus

B pesynbrare ocBoeHus AMCHMIUIMHBL  (MOnyisi) «OCHOBBI  MHHEPAJIOTHN
oOyuyaromuiics 10JeH 001a1aTh CAEAYIOIUMU KOMIIETEHIUSIMU:

CTpyKTypHBI [Inanupyembie pe3yabTaThl 00ydeHUs
3JICMCHT
KOMIICTCHIINHU

ITK-2 cnocoOHOCTBIO BBI6I/IpaTB MCTOABI UCCIICAOBAHU, INITAHUPOBATH U IIPOBOJUTH
H€06XOI[I/IMBI€ OKCIICPUMCHTBI, MHTCPIPCTUPOBATE PE3YJILTAThI U ACJIATh BHIBO/IbI

3HaThb OCHOBHBIE ONpeEICHUs U MOHATHS IPEIMETOB KpUcTayuiorpadus,
MUHEpaJIorus U nerporpadus; cnenu@uKy 1 IpUHLUIIBI HAYYHOTO 3HAHUS;
TJIaBHBIE OTAIlbl Pa3BUTHUS HaYK;

- 3JIEMEHTHI U IApaMeTPbl IPOCTPAHCTBEHHOMN PELIETKH;

- OCHOBHbIE CBOMCTBA KPUCTAJUINYECKOTO BEIIECTBA, KJIACCU(DUKALIUIO
KPHUCTAJIJIOB U MPOCThIE (POPMBI MHOTOTPAHHUKOB;

- OCHOBHBIE 3aKOHbI KpUCTAJIOrpaduu;

- YCTaHOBKY U CUMBOJIMKY KpUCTAaJUIOB;

- CTPYKTYpPY KPUCTAJLJIOB;

- TMarHOCTUYECKHE TPU3HAKU MUHEPAJIOB;

- KJIJaCCU(PHMKALIMIO MUHEPAJIOB, OOIIYI0 XapaKTEPUCTUKY KJIACCOB, OCHOBHBIE
HaIPaBJIEHUS IPAKTUYECKOT O UCIIOJIb30BAaHUS MUHEPAJIOB;

- OCHOBHBIE PHJIOT€HHBIE U HK30T'€HHbIE MPOIIECCHl MUHEPAI000pa3oBaHUs

YMerb KOPPEKTHO BBIPAXaTh U apTyMEHTHUPOBAHO OOOCHOBBIBATD MOJIOKEHUS
IpeIMETHOM 00acTH 3HaHUS, IUArHOCTUPOBATh () (HEKTUBHOCTH METO/I0B
WCCIIEA0BAHUS; IPUMEHATh HOBBIE 3HAHUSI B HAYYHO- IPAKTUYECKON
JEATEIbHOCTH.

- OIPENENSITh 3JIEMEHThl CHMMETPHH U MPOCThIe (POPMBI MHOTOTPAHHUKOB U
UX KOMOMHAIIMH, CUMBOJIBI IpaHeil U Kiaccu(UIMpoBaTh KPUCTAIIBL;

- OIIMCBIBATh CTPYKTYPbI KPUCTAILIOB;

- ompeesATh (Pu3nYecKre CBOWCTBA U MOP(OJIOTHI0 MUHEPAJIOB.




Bnanets

HaBbIKaMU U MCTOAUKAMH OLICHKH, U HHCTPYMCHTaMU IIPOBCACHUA
I/ICCJIGIIOBaHI/IfI; HaBbIKaMU JUArHOCTUKH KPpHUCTAJIJIOB, MUHCPAJIOB.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0wast TpyA0EeMKOCTh JAUCLUILIUHBI COCTABIACT 2 3aU€THBIX €AMHUI] /2 aKaj. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 4,4 akaJ. 4acos:
— ayuTopHas — 4 akaJl. yacos;

— BHeaynutopHas — 0,4 aka. yacoB

— caMocCToOsTeNbHAs paboTa — 63,7 aka. 4acos;

— MOJTOTOBKA K 3auéTry — 3,9 akaj. yaca

dopma aTTeCTalUy - 3a4ET

AynuropHas %
)
KOHTaKTHast =t
5 = ®dopmMa TEKYIIETo
T =
Paszen/ Tema I pabora L 5 Bunx KOHTPOJISI Kox
2| (Bakax. gacax & .
> ( - ) & ©|caMOCTOSITENIbHOM | ycTieBaeMOCTH U
JUCLUTUTAHBI ) S . |xomMnereHuuu
g £ paboThI TIPOMEKYTOYHOMH
nal. | npakT. [ 3 &
Jlek. =] aTTecTaluu
3aH. | 3aH. [Q &
1. OcHoBBI KpucTaILIOTpaduu
Peructpamus va Hammucanwne
caiire JoMaltHeil paboTsl
https://www.lekto [ Nel mo 3amannoi
rium.tv/ Ha kypc [Teme. YcTHSIH onpoc
nekuit «OcHOBHI | (coOecenoBaHme).
1.1 BBonnas. OCHOBBI KPUCTAJUIOXUMUHU Brimonnenue
KpHucTauiorpaduu. 3akoH 0,1 3 ». N3yuyenune 3aJ]aHu# 110 Kypcam TIK-2
MOCTOSIHCTBA YIJIOB OCHOBHOI1 1 «OCHOBBI
JIOTIOJTHUTENBHOM | KPUCTAIUIOXUMHUM.
HaY4YHOU IIpencrasnenue
JIUTEPATYPEI, pe3yIbTaToOB B BUE
KOHCIIEKTa nporpecca Ha Kypce
JIEKITHIA. (caitr openedu.ru).
Nzyuenue
4 OCHOBHOW 1 Hanucanwne
JIOTIOJTHUTENIFHOM | TomamHeil paboTh
1.2 CuMMeTpHst KpUCTAILIOB 0,1 3 Hay4YHOU Nel no 3aganHOMI IK-2
JUTEPaTypbl. |TeMe. Y CTHBIN Ompoc
Pa6ora ¢ (cobecenoBanue)
SHIUKIIONEIUSMH.
ITogroroBka k
Hanucanue
NPaKTUYECKOMY o
JoMantHeil paboTs
3aHSTHIO. N
Nel no 3aganHOMI
Nzyuenue o
. TeMe. YCTHBIN onpoc
1.3 IIpocteie (hopmbI OCHOBHOM I (cobecenoBanue)
) P P 0,1 0,5 | 2,7 | nomonHUTENEHOU ’ IK-2
KPHCTAIJIOB . Beinonuenue u
Hay4IHOH
3amuTa
JUTEPATYPBHI. .
MPaKTUIECKOU
Pa6ota ¢
paboThI
SHIMKJIONIEIUSMH, No 1
CJIOBaPSMH.




ITogroroBka k

Hanucanue
IIPAaKTHYECKOMY 9
JIOMaIIHei paboThl
3aHATHIO. o
Mavuerie Nel no 3aganHOM
yeny TeMe.. Y CTHBIN
OCHOBHOI1 1
1.4 Kpucramwiorpadudeckue JTOTIOJTHUTEIILHOU onpoc
0,1 0,5 3 N (cobecenoBanue) TIK-2
CHUMBOJIBI Hay4YHOU
[ Brmonuenue u
PaATYPHL, 3aluMTa
KOHCIIEKTa N
. MPaKTUYECKOU
nekuuid. Pabota ¢
HIUKJIOTICAUAMH padots!
PHIHKIIONEN ’ Ne 2
CJIOBapSMH.
HUroro no pazaeny 0,4 1 11,7
2. OCHOBBI KPUCTAIIOXUMHUH
Wzyuenne
OCHOBHOI 1
JIOTIOJTHUTEIbHON Hanucanue
HAYJYHOM JTIOMAIIHEe#H paboTh
2.1 OCHOBBI KPUCTATTIOXUMUU 0,1 3 JUTEPATYPBI, Ne2 no 3aganHOM [K-2
KOHCIIEKTa Teme. YCTHBIH Onpoc
nekiuid. Pabora ¢ | (cobecenoBanue)
SHIMKJIONIEIUSMH,
CIIOBapsIMHL.
Wroro no pazneny 0,1 3
3. OCHOBBI MUHEPAJIOTHH
Hanmcanue
JoMaliHeil paboTbl
Peructpamus Ha | Ne3 mo 3amanHO#
wiatopme TeMe.
www. lektorium.tv Beimonsenne
. Ha Kypc «Mu¢sl | 3agaHuii 10 Kypcy
3.1 BBonnas JIEKLIUSL. 01 1 peaJbHOCTH «Mudsr u K-2
Munepanorus. ' KaMHs». PEaNbHOCTH KaMHS».
NsyueHnune IIpencraBnenue
yueOHOi u PE3y/IbTAaTOB B BUJE
Hay4IHOH mporpecca Ha Kypce.
autepar3399ypsr. [(www.lektorium.tv.).
VYerHbli onpoc
(cobecenoBanue)
Beimonnenue u
3almrTa
ITogroroBka k H o
MPaKTHIECKON
NPaKTUYECKOMY
paboThI
3aHSTHIO. N
3.2  KpucramioxuMuyeckas Ne 3. Verwsrit onpoc
0,5 0,1 9 Nzyuenwue TIK-2
KJIacCU(HUKALUsI MUHEPAJIOB N (cobGecenoBanue).
yueOHOI U
o Hanucanue
Hay4IHOH o
HTOPATYDbL JIOMaIIHei paboThI
PATYPBL. Ne3 no 3aganHOI
TeMe.
Brimonnenue u
3aIuTa
IToxnroroBka k 71a00paTOPHBIX
MIPaKTHYECKOMY pabor
3.3 Onruyeckue u 3aHATHIO. Ne 4,5. YerHbrit
MEXaHUYECKUe CBOMCTBa 0,1 0,5 5 Nzyuenne ompoc TIK-2
MHHEPAJIOB yueOHOI U (cobecenoBanue).
Hay4HOU JIUTEpa- Hamucanne
TYpBHIL. JIOMaIIHei paboTel

Ne3 no 3ajaHHOM
TeMe.




Bremonaenne n

3aImuTa
IMoxroroBka 11a00paTOPHBIX
MIPAKTUYECKOMY pabor
3.4 CTpyKTypel U TEKCTYpHI 3aHATHIO. Ne 4,5. Vernbrit
MUHEpalbHbIX arperaroB B 0,1 0,2 5 W3zydenue orpoc IK-2
pyAax v TOPHBIX MOPOaxX yueOHOM U (cobecenoBanue).
Hay4YHOU Hanucanue
JUTEPATypBI. JoMantHeit paboTs
Ne3 no 3aganHOI
TEMe.
Wzyuenne
OCHOBHOI U J10-
3.5 Kpucramioobpasyromias MIOJTHUTEIILHON Hanwucanue
cpena B nporecce Hay4HOH JH- pedepata o
MHHEPanoo0pa3oBaHHUsL. 7 TepaTyphl, 3aJaHHOU TEMeE. IK-2
Ku-nernueckue THITBI KOHCIIEKTa JIeK- VYcTHbIi ompoc
KpHCTAIUTH3aLuU nuii. Pabota ¢ (cobecemoBanue)
SHIUKIIONETHSIMH,
CIIOBapsAMH
Nzyuenne Brmonmnenue
OCHOBHOM 1 JIOMaIIHei paboThl
noronHUTeNbHON | Ne3 mo 3amaHHON
3.6 3apoxJeHHe KpHUCTAIIOB N o
HAY4YHOH Teme. YCTHBIH Onpoc
B T€0JIOTMIECKIX u
7 JUTEPATYPHI, (cobecenoBanue). TIK-2
METAJUTyPTUYECKUX
KOHCIIEKTa Hanwucanue
mporeccax . .
nekiuid. Pabora ¢ | gomaiHen paboTs
SHIMKIIONEAUIMH, |  Ne3 1o 3agaHHON
CIIOBapsIMH. TeMe.
Wzyuenue
OCHOBHOM U
o Hanucanue
3.7 OCHOBHBIE TEOPHUH POCTA JIOTIOJTHUTEIbHON o
N JoMantHei paboThI
KPHCTAJJIOB B IpoIlecce Hay4IHOH N
Ne3 mo 3amanHoM
r€0JIOTUYECKOTO u 7 JUTEPATYPBI, N IK-2
TeMe. 110 3aJaHHOM
TEXHHYIECKOTO KOHCIIEKTa N
. TeMe. YCTHBIM onpoc
MHHEpao00pa3oBaHus nexuuit. Pabota c
(cobecenmoBanwue)
SHIUKIIOTIE UM,
CJIOBApSIMH.
HWroro no pazaeny 0,8 0,8 40
4. T'eonorn4eckue mponeccsl
Brinmonnenue
4.1 OCHOBHBIE TE€OJIOTHYECKHE .
DOLECChE 06DAZOBANIS Uzydenue JoMantHeit paboThI
por . OP 0,1 3 | yueOHoli 1 Hay4- | Ne4 mo 3amaHHOM IK-2
MECTOPOXKIACHUU TIOJIC3HBIX o .
HOU JIUTepaTypsl [Teme. Y CTHBIH ompoc
HCKOTIaeMBIX
(cobecenoBanue)
Hanucanue
IMoaroroBka k | momamHeil paboTHI
4.2 TexHHYECKHE MPOLECCHI npakTadeckoMy | Ned mo 3amaHHO
MHUHEpanooOpa3oBaHus  Npu 3aHATHIO. Teme. Brimonnenne
arJioMepaIyy B MpOU3BO/ICTBE 0,5 0,2 3 Nzyuenwue U 3alUTa TIK-2
yyrysa M Crald M B y4eOHOi u 71a00paTOPHBIX
OTHe-yIopHO# (yTepoBke Hay4IHOH pabor
autepatypbl | Ne 6. YVerHsli onpoc
(cobecenoBanue)
Hanucanue
4.3 OCHOBHEBIE METOJIBI NsyueHnue y
KPUCTATINIOMHUHEPATIOTHICCKHUX C6HOI‘/’I u AOMATITHEH pa6OTBI
P P 0,1 3 yd . Ne4 110 3ajaHHOM TIK-2
u neTporpapuuecKux Hay4YHOU o
N TeMe. Y CTHBII onpoc
WCCIIEeIOBaHUM JUTEPATypBI.
(cobecenmoBanue)
Wroro no pazneny 0,7 0,2 9




Uroro 3a cemectp

63,7

3a4€T

Hroro no JUCHUIIINHE

63,7

3a4€T

IK-2




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jins  peanuzanuM  NpPEAyCMOTPEHHBIX BUAOB YyueOHOH paboTbl B  KayecTBe
00pa30BaTEeNbHBIX TEXHOJOTMH B MPEMOAABAHUU AMCUUIUIMHBL «OCHOBBI MHHEPAIOTHUN)
UCIIOJIb3YIOTCSl TPAJIUIIUOHHBIE, HHTEPAKTUBHBIE, TEXHOJOIHSI C UCIOIb30BAaHUEM 3JIEMEHTOB
OHJIAH - KYypCOB, TPEACTABICHHBIX Ha HALMOHAIBHON 00pa3oBaTeNbHON IUIaThOpME
«OTKpBITOC 00pa3oBaHue» - Openedu.ru., a Takxke Ha IaTGopMe MPOCBETHTEIHLCKOTO IPOSKTa
«JlekTopuym» - www.lektorium.tv.

Jlekuuu npoxoAsT B TpaguLMOHHON (hopme. Ha siekunu-KoHCYIbTallMKU, U3JaraeTcs
HOBBII ~ MaTepuasl, COIPOBOXKIAIOLIMICA  BOIPOCAMU-OTBETAMU IO TEME  JIEKLMH.
Hcnonb3yercst TEXHOJOTMA - JIEKUMsS-BU3yalu3alus, TJ€ M3JIOKEHHE Marepuana
COIIPOBOKIAETCS Mpe3eHTalnel (JeMoHCcTpanueld y4eOHbIX MaTepUalioB, MPEICTABICHHBIX B
pa3IMYHBIX 3HAKOBBIX CHCTE€MaX, B T.4. WUIIOCTPaTUBHBIX, TIpapUuUecKuX, ayquo- MU
BUJICOMAaTEPUAJIOB.

JIaGopaTopHble ¥ IPAaKTUYECKUE PA0OTHI BBIIOIHSAIOTCS CTYACHTAMH 110 BApUAHTaM.

CaMmocrosiTenbHass paboTa 3aKiro4aeTcss B MPOpPabOTKE OTAEIbHBIX BOIPOCOB IIPU
U3y4EHHUH AUCLUILIMHBI U IPU OATOTOBKE K C/1aye 3a4eTa.

1. TpanuuuonHsie 00pa3oBaTENbHbIE TEXHOJIOTUHU OPUEHTUPYIOTCS HA OPraHU3alMIo
00pa30BaTEeNILHOrO  IpoLecca, MPEANoaraloulyl0 MpsIMYI TPAaHCISLMIO 3HAHUA  OT
npenoaaBaresis K CTyACHTY (IPEUMYIIECTBEHHO HAa OCHOBE O0BSICHUTEIbHO-UIUTFOCTPATUBHBIX
METO/I0B 00yueHus). YueOHas JesITeIbHOCTb CTYA€HTa HOCUT B TAKUX YCIIOBMSX, KaK IPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

®opmbl y4eOHBIX 3aHATHUH C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHIL:

WudopmanmonHass JeKOUs — TOCIEIOBATENbHOE H3JIOKEHHE Marepuana B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBIIEMOE MPEUMYILECTBEHHO BepOAIbHBIMU CpPEICTBAMU
(MOHOJIOT Mpeno1aBaTes).

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

[TpakTrHyeckoe 3aHsATHE, TOCBSIIEHHOE OCBOCHNIO KOHKPETHBIX YMEHUH 1 HAaBBIKOB IO
MPEJIOKEHHOMY aITOPUTMY.

2. TexHonoruu nNpobaeMHOro o0y4eHus: — oprauusanus o0pa3oBaTesIbHOTO Mpolecca,
KOTOpas MpeArnosaraeT NoCTaHOBKY IPOOJIEMHBIX BOIIPOCOB, CO3/1aHNE YUEOHBIX TPOOIEMHBIX
CUTYalMi ISl CTUMYJIUPOBaHMsI aKTUBHOM MTO3HABATENIBHOM AE€ATEIbHOCTH CTYICHTOB.

®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TEXHOJIOTUN MPOOIEMHOI0 O0yUEHHUS:

[IpobnemHass nekuus — W3JIOKEHUE MaTepuaia, HpPEeroiaraiomee MOCTaHOBKY
NpOoOJIEMHBIX M JAMCKYCCHOHHBIX BOIPOCOB, OCBELICHHE pPA3JIMYHBIX HAYYHBIX IOAXOMOB,
aBTOPCKHE KOMMEHTApHUH, CBSI3aHHbIE C Pa3IMYHBIMU MOJIENIIMU MHTEPIpPETAlUU U3Y4aeMOro
MarepHaa.

Jlekuus «BnBoem» (OuMHapHas JeKUWs) — U3JIOKEHHE Marepuaisa B (opme
JUAIOTMYECKOT0 OOIIEeHUs JBYX NpernojaaBareneil (Harmpumep, pPEeKOHCTPYKLHUS JUaliora
IpeCTaBUTENEH Pa3InYHbBIX HAYYHBIX MIKOJ, KyYEHOTO» U «IIPAKTUKA» U T.I1.).

[IpakTnueckoe 3aHsiTHE B (opMe MpaKTHKyMa — OpraHuzanus y4eOHOH paboThl,
HalpaBJIeHHas Ha pelleHHe KOMIUIEKCHOM y4eOHO-TIO3HABATENbHOM 3amauM, TpeOyromen oT
CTY/ICHTa TPUMEHEHHS KaK HayIHO-TEOPETUICCKUX 3HAHUH, TaK ¥ IPAKTUICCKUX HABBIKOB.

[IpakTueckoe 3aHsITHE HAa OCHOBE Keiic-Merojma — oOydeHHe B KOHTEKCTe
MOJCIUPYEMOM  CUTyall¥,  BOCIPOM3BOJIICH  peanbHBIE  yCIOBUS  HAy4YHOM,
IIPOU3BOJICTBEHHOH, 00IIeCTBEHHOMN NeSATEebHOCTH. Oobyuaromuecs JTOJIKHBI

NPOAHATIM3UPOBATh CUTYAIMIO, Pa300paThCs B CYTH MTPOOJIEM, NPEIIOKUTH BO3MOXKHBIC
pemieHUss M BbIOpaTh Jyuiiee u3 Hux. Keicbl 0a3upyrorcs Ha peanbHOM (DaKTHYECKOM
MaTepualle Wi ke MPHOINKEHBI K PeaIbHON CUTYaIHH.

3. UrpoBble TEXHOIOTUH — OpraHu3aiys 00pa3oBaTeIbHOro Mpolecca, OCHOBaHHAs Ha



PEKOHCTPYKIIMM MOJIETIEH TOBEAECHUS B paMKaXx IIPEI0KEHHBIX CLIEHAPHBIX YCIOBUH.

®opMbI yIEOHBIX 3aHATUH C UCTIOJIb30BAHUEM HUTPOBBIX TEXHOJIOTHH:

VYuebHas urpa — (opmMa BOCCO3IAaHHS NPEAMETHOTO M COIHAIBHOTO COJCpIKaHUS
Oynymeil mpodeccuoHaNbHON AeSITeNbHOCTH CIIEUUATNCTa, MOACTUPOBAHUSA TAKUX CHCTEM
OTHOLLIEHUH, KOTOPBIE XapaKTEPHBI IS 3TON EATEIbHOCTH KaK LEJI0T0.

JlenoBas urpa — MOZJEIMPOBAHUE PA3IMYHBIX CUTYyallUl, CB3aHHBIX C BHIPAOOTKOM U
NPUHATHEM COBMECTHBIX PELICHUH, 00CYKAEHNEM BOIIPOCOB B PEIKUME «MO3TOBOTO IITYPMay,
PEKOHCTPYKIMEH (QYHKIIMOHATEHOTO B3aUMOICHCTBYSI B KOJIJICKTUBE U T.I1.

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

4. TexHOJIOTUU MIPOEKTHOTO 00yUYEHHs — OpraHu3anus 00pa3oBaTeIbHOTO IMpolecca B
COOTBETCTBUHU C AJITOPUTMOM IIO3TAIHOTO PEHICHUs MPOOJIEMHOMN 3aJayll WU BBIOJHEHUS
yueOHOro 3amanus. [IpoekT mpexanonaraeT COBMECTHYIO  Yy4eOHO-TIO3HaBaTEIbHYIO
JESTENIbHOCTh IPYMIbl CTYACHTOB, HAMIPABJICHHYIO HAa BBIPAOOTKY KOHLEMIUH, YCTAHOBICHHE
nened u 3amad, (OPMYJUPOBKY OXKHUAAEMBIX PpE3YyJIbTAaTOB, OINpPEACIECHUE MPUHLMIIOB U
METOJIMK PEIICHUs MOCTaBIEHHBIX 3ajay, IUIAHUPOBAHUE X0Ja pabOThI, MOUCK AOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, OITANIHYIO peaU3aliio I1aHa paboThl, IPE3CHTALIUIO PE3yJIbTaTOB
paboThl, UX OCMBICICHHE U PEQIIKCHIO.

OCHOBHBIE TUIIBI IPOEKTOB:

HccnenoBaTenbckuii MPOEKT — CTPYKTypa NOpuOmmkeHa K QopMmaTy HAyYHOTO
UCCIIEIOBaHMsl (JOKA3aTeIbCTBO AKTYaJIbHOCTU TEMBI, ONPECIIEHUE HAy4HOU HpOOJIEMBI,
npeaMera U o0BEKTa HCCIENOBaHM, IeNiel W 3aJad, METO/J0B, MCTOYHUKOB, BBIIBIDKEHUE
THITOTE3bI, 0000IIEHNE PE3yIbTATOB, BBIBO/IBI, 0003HAYEHNE HOBBIX IPOOIIEM).

TBopueckuil MpoeKT, Kak MpaBUiIO, HE UMEET AETaIbHO MPOPAOOTAHHOU CTPYKTYPHI;
yueOHO-I03HABATENbHAsL JIEATENbHOCTh CTYACHTOB OCYLIECTBIISIETCS B paMKax PaMOYHOIO
3a/laHusl, MOAUYMHSAACH JIOTUKE M MHTEpEcaM YYacTHUKOB IIPOEKTA, JKaHPY KOHEYHOI'O
pe3ynbTata (razera, GuibM, MPa3IHUK, U3/IaHUE, DKCKYPCHS U T.I1.).

NHpopMallMOHHBIM NpOeKT — Yy4yeOHO-TIO3HaBaTeNbHas JAEATENbHOCTh C  SIPKO
BBIPQXEHHOW 3BPUCTHYECKON HamNpaBJIE€HHOCThIO (IIOMCK, OTOOpP M cHUcTeMaTH3alus
UHPOPMALIUU 0 KAKOM-TO 00BEKTE, 03HAKOMJICHHE YYaCTHUKOB IPOEKTa C 3TOM HHpopmanuei,
ee aHaJIM3 1 00001IeHHE [T Tpe3eHTalMK O0Jiee IUPOKON ayAUTOPHH).

5. IHTepakTHBHBIE TEXHOJIOIMH — OpraHu3alus o0pa3oBaTeIbHOIO Mpoliecca, KoTopas
npeJoiaraeT akTUBHOE U HEJIMHEWHOE B3aUMOJEHWCTBHUE BCEX YYAaCTHHKOB, JOCTH)KEHHE Ha
3TOH OCHOBE JMYHOCTHO 3HAYMMOTO Ul HHMX 0Opa3oBaTeibHOro pesyibTara. Hapsnay co
CHEMAIM3UPOBAaHHBIMU  TEXHOJOTHSIMU  TakOro poja HNPHUHLUI  HWHTEPAKTUBHOCTHU
IpPOCIEXHUBAETCS B  OOJBIIMHCTBE COBPEMEHHBIX  O0Opa30BaTEeNbHBIX  TEXHOJIOTHH.
WNHTEepakTUBHOCT  TOJpPa3yMeBaeT  CYObEKT-CYObEKTHbIE  OTHOIIEHUS B XOJe
o0pa3oBaTeNpHOrO TMpolecca M, Kak CleJACTBHe, (OPMHPOBAHHE CaMOpa3BUBAIOLIECHCS
WH()OPMAITMOHHO-PECYPCHOMN CPEIBI.

®opMbl yUeOHBIX 3aHATUH C UCIIOIB30BaHUEM CIEUATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexuust «oOpaTHOW CBSI3M» — JIEKIUA—TIPOBOKALUS (M3JI0KEHNE 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
CHELUATU3UPOBAHHBIX IPOTPAMMHBIX CpPEJl U TEXHUYECKHX CPEICTB PaOOTHI ¢ HHPOPMALUEH.

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

JTexknus-RrURvVaAITMRATINS — MRITOXKEHWE COMENKAHUS COTTNOROXK TAETCS TTNEIEHTAITAEN



(IemMoHCTpaIyel yueOHbIX MaTepraoB, IPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMAX,
B T.4. WJUIFOCTPATUBHBIX, IPaQUUECKUX, ayHO- U BUIEOMATEPHATIOB).

[IpakTuyeckoe 3aHsATHE B (OpMe MpPE3CHTAMM — TPEACTABICHUE pE3YJIbTAaTOB
IPOEKTHOHN MJIM MCCIIE0BATENIBCKOM 1EATEIbHOCTH C UCIOIb30BAHNUEM CIIELUAIN3UPOBAHHBIX
IIPOIPaMMHBIX CpeJ.

6 YueOHO-MeTOqHUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThI 00yYaIINXCS
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBIE CPeACTBA AJisl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIOKEHUH 2.



8 VYueOHO-MeTOnMYecKOe M UH(OPMANMOHHOE o0ecneyeHHe AUCHUILINHBI
(Mmomy.Jist)

a) OcHoBHas1 IMTEpPaTypa:

1. ["aneniepun, A. M. T'eonorus : yueOnuk / A. M. I'ansniepun, B. C. 3aiineB. —
Mocksa : ['opHas kaura, [0. r.]. — Yacts IV : Umxkenepnas reonorust — 2011. — 559 ¢. —
ISBN 978-5-98672-158-3. — TekcT : snexkTtpoHHbIN // JlaHb : 3JIEKTPOHHO-OMONIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/1497 (nara oGpamienus: 06.04.2020). —
Pexxum moctyma: mis aBTopu3. nojib3oBateneid. O0mas reonorus: YueOHHK i By30B. B 2 1./
ITox pen. A.K.Cokomnosckoro.- M., 2011 r.: T.1,T.2.

2. Koxmapog, H. W. Jlekruu no munepanoruu / H. Y. Kokmapos. — CankTt-IleTepOypr :
Jlanb, 2014. — 221 c¢. — ISBN 978-5-507-40970-9. — Tekcr: snekTpoHHbIii / JlaHb
3NeKTpOHHO-0nbMoTeunas cuctema. — URL.: https://e.lanbook.com/book/52814



https://e.lanbook.com/book/1497
https://e.lanbook.com/book/52814

0) lomotHuTeIBLHASI TUTEPaTypa:

1. Bparuna, B.W. Kpucramiorpadus, MuUHepamorusi 1 00OTalieHue Moae3HbIX HCKOMAe-MBIX:
yueOHoe mocobue, MuHHCTEpCTBO 00pa3zoBaHusi u Hayku Poccuiickori ®dene-parun, Cu-Oupckuit
OenepanpHblii yHUBepcHUTET, KpacHosipck: Cubupckmii dhenepanpabiii yauBepcuteT, 2012, 152 c.
[Dnexrponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=363881

2. Epmonos, B.A. OcHoBel reonorun: YueOnuk / B.A. Epmonos, JI.H. Jlapuues, B.B.
Moceiikun / Ilog pen. B.A. EpmonoBa - 2-e uzg., crep. - M.: H3garensctBO MOCKOBCKO-TO
rocy-JapcTBeHHOro TopHOro yHuBepcurtera, 2008. -598 c. [DnekrponHbii pecypc]. - URL:

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

3. TlouBoBeneHme 1 MHKEHEPHAs reosorus : yaeonoe mocodbue / M. C. 3axapos, H. I'. Kopser,
T. H. Hukonaesa, B. K. YuaeB. — 2-e u3n., crep. — Canxkr-Iletepoypr : Jlanp, 2017. — 256 c.
— ISBN 978-5-8114-2007-0. — Texkcrt : 3neKTpoHHbIH // JIaHb : 37eKTpPOHHO-OMOIHOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/107911

4. Manpmmesa, T. SI. Kpucramnodusuka : MuHepanorus mpupoaHbIX IPOIeccoB : yaeOHoe mocodue / T.
S1. Mansrmesa, H. P. Mancypoga, O. B. I'omy6eB. — Mocksa : MUCUC, 2005. — 78 c. — Texkcr :

ANEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTEYHAS cUCTEeMa. — URL:
https://e.lanbook.com/book/117161

B) MeToanyeckune ykazaHus:
[IpencraBieHbl B IPUIIOKEHUH 3.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammuoe o0ecneuenne

HaunmenoBanue o
o Ne morosopa Cpok neiicTBUS JTULEH3UH

MS Windows 7

Professional(nns  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007

Professional Ne 135 o1 17.09.2007 Oeccpo4HO

FAR Manager cB00O0aHO pacnpocTpansemoe 10 O6eccpouHo

7Zip cB00OTHO pacmpocTpansemoe [10 OeCCpOYHO

IpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
Hassanue kypca Ccblika

Hanmonanenas nH(OPMaIMOHHO-aHATUTHYECKAs URL:
cucrema  —  Poceuickuif  MHJEKC  HAy4HOTO https://elibrary.ru/project_risc.asp
uutuposanus (PUHILL)
IMouckoBass cucrema Axkanemust Google (Google
Scholar)
Nudopmanmonnas cucrema - Equnoe okHO qocTyma K
nH(GOPMaIIMOHHBIM pecypcam

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

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



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/book/107911
https://e.lanbook.com/book/117161
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

9 MaTepuajibHO-TeXHHYECKOe o0ecreyeHue JUCHUILUINHBI (MOTYJI51)
MaTepHaano-TeXHqucxoe O6€CH€‘-I€HI/I€ JUCHUIIJIMHBI BKJIFOYACT.

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIEKLIMOHHOI'O THIIA!
MynbpTUMeIUHbBIE CPENICTBA XPAHEHUS, IEPEIaYH U MPpeACTaBIeHUS nH(OpMaLuu

JIaboparopust MUHEPATIOTHH:
VY4eOHbIe KOJJIEKITM MUHEPAIOB U TOPHBIX ITOPO/] Ha CTCH/IaX.
Konnmekuuu MUHEPAIoOB, TOPHBIX IMOPOJ, IOJIC3HBIX HCKOMAeMbIX, (uopbl u (ayHbl B
reosiorndeckom my3ee MI'TY. Paboune kosutekiuu mojaenerd kpuctayuioB. IlIkana TBepaoctu
Mooca B simukax. I eogornueckuii kommnac. Y4eOHble Te0JIOTHIECKUE KapThl.

JlaGopaTopus nerporpaduu:
Y4eOHbIC KOJUICKIIMM TOPHBIX MOPOJ Ha cTeHaax. KoJuleKmuH TOPHBIX IMOPOJ, IMOJIE3HBIX
uckonaembIx, (biopsl U payHsl B reojorudeckoM myzee MI'TY. llkana tBepaoctu Mooca B
samuykax. ['eonornueckuii kommnac. Y 4eOHbIE Ie0JIOTMYeCKUE KapThl.

Y4eOHble ayauTOPUU [UJISl TMPOBENEHUS MPAKTUYECKUX 3aHATUN, TPYNIOBBIX U
WHMBUIYAIBHBIX KOHCYJIBTAI[Mi, TEKYIIEr0o KOHTPOJS M IPOMEKYTOYHOW aTTeCTallUU:
ITepconanbubie KommbioTephl ¢ maketom MS Office, Beixogom B HTEpHET U ¢ TOCTYIIOM B
ICKTPOHHYIO HHPOPMAITMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCHUTETA

AyIUTOpHH 11 CAMOCTOSTEIBHOM PabOThI: KOMITBIOTEPHBIC KIIACChI; YUTATBHBIC 3aJIbI
OHMOINOTEKH:
ITepconanpubie KoMmmbiOTephl ¢ maketom MS Office, Beixogom B IHTEpHET U ¢ TOCTYIIOM B
IIEKTPOHHYIO HHPOPMAITMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCHUTETA

[Tomemenne nanst XpaHeHHs] W MPO(UIAKTUYECKOTO OOCTY)KMBaHUS y4eOHOTO
000pyI0BaHUSA:

Crennaxu Ans XpaHEHUS y4eOHO-HATJSAHBIX TMOCOOMH W y4yeOHO-MEeTOIUYeCKOn
JOKYMEHTalWH.



[Tpunoxxenue 1

6 Y4eOHO-MeTOqMYEeCKOE 0OOecTIeYeHHe CAMOCTOATEIBbHOM padoThl 00y4YarommXxcst

I[To gucnuminHe «OCHOBBI MUHEPAJIOTUU» IPEIyCMOTPEHAa ayJUTOpHas |
BHCAYIUTOPHAsI CAMOCTOSATENIbHAsE paboTa oOyuaromuxcs. TpyaoeMKOCTh CaMOCTOSTEIbHON
paboThI CTYIEHTOB 10 YueOHOMY TuTaHy coctaBiset 49,35 aka. dacos.

IIpumepHas CTpyKTypa U COAEpKaHUE Pa3ieiIOB JUCLUIIINHEI

Kon Tema

Coneprxkanue
TeMBI OACIUATIINHEI p

1 cemecmp

P1 Ochoebl Kpucmannozpaguu.

T1.1 BBognas. OcHOBBI MuHepanorus u MeTaulyprus 3apoauIuch
Kpucraiorpaduu. 3aKoH IIPAKTHYECKU OJJHOBPEMEHHO Ha 3ape pa3BUTHUSA
IIOCTOSIHCTBA YIJIOB yenoBedecTsa. [Ipeamer u 3amaun
KpUCTaJIorpaduu, KpUCTAIUIOXUMHUH U
MUHEPAJIOTUH. 3HAYEHNUE ITUX HAYK JUIS
WCCJIE0BAHNS MUHEPAJIOB, PY, TOPHBIX IIOPOJ,
arJoMepaToB, IIJIAKOB U MeTasuioB. O6mas
XapakTepucTuka kpuctamuio. Kparkas ncropus
pa3BUTH O0LIEH U TEXHUYECKOH
KpHUcTaiiorpaduu 1 MUHEpaJIOTHH.

ArperaTHble COCTOSIHUS BenecTBa. Kpucramt u
KPUCTAIIIMYECKOE COCTOSIHIE MUHEPAJIOB U
MeTasuioB. OOIME CBOMCTBA KPUCTAJIIOB:
OJTHOPOJTHOCTbh, JUCKPETHOCTb, aHU30TPOITHOCTb,
CUMMETPHYHOCTH, CIOCOOHOCTH K
camoorpaHeHuio. PacpocTpaHeHHOCTh
MUHEPATHHBIX KPUCTAUIOB B IPUPOJIC, TEXHUKE U
OBITY.

T1.2 CummeTpusi KpUCTAIIOB DJIEMEHTBl CAMMETPHUH: LIEHTP, INIOCKOCTH U OCH
(TIOBOPOTHBIE U HIHBEPCUOHHBIE) CUMMETPHH.
B3anmoneicTere 3J1eMEHTOB CUMMETPUU. Bubl
CUMMETPHUH, CHHTOHHUH, KATETOPUH U UX
KJ1accuukarms.

T1.3 [Tpocteie popmbl kpuctamuioB | Kpucrani, ero rpanu, pedpa u BepinHbl. CBs3b
BHEIIHEH (pOpPMBI U BHYTPEHHETO CTPOEHUS
KpuctauioB. Popma KpUCTAIIIIOB. 3aKOH
MIOCTOSIHCTBA JIBYTPaHHBIX yrioB. [IpocTeie n
KOMOWHAIMOHHBIE (OPMBI TpaHel, pedep u
BepinH. BHemHue popMbl 1 aHATOMHUS




Kon

TCEMBI

Tema
MUACIUILIUHEI

Conepxanue

kpuctamuioB. CkeneTHbie POPMbI KPUCTAILIOB.
Kpucrannuyeckue 1BOMHUKHY.

T1.4

Kpucrannorpaduueckue
CHUMBOJIBI

[TpaBuiia BeIOOpa KpucTayorpaguueckux oceit u
€AMHUYHON IpaHH. 3aKOH PALlMOHAILHOCTH

OTHOIIICHUH MapamMeTpoB (3akoH ['aron). HaeKChI
Y CUMBOJIBI TpaHeil, pedep, BEPIINH U UX MPOCTHIX

dopm.

P2

Ocnoevt Kpucmaijioxumuu

T2.1

ILnoTHelmme aToMHbIE
YIIAKOBKHU U THIIbI
KPUCTAJUTMYECKUX PELIETOK.
[Tomumopdusm u
nzomopduzm. Tursl
XUMHUYECKOHU CBSI3H B
KpHUCTaIIax

AToMHBIE U MOHHBIE paauychl. [InoTHelme
YIIAKOBKU aTOMOB B KPUCTAJUIOXMMHYECKHUX
cTpykrypax. [IpocrpancTBennas
KPUCTAJIJIMYECKAs] PEIIETKA U €€ DJIEMEHTBI: y3JIbI,
PAIBL, JIOCKUE CETKH U JJIEMEHTapHbIC STYEHKH.
PetukyinspHas IUIOTHOCTh IUNIOCKUX CETOK U
rpaHed KpUCTaIa. YTJIOBBIE U JIMHEWHbBIC
IapaMeTpsl KPUCTAIMYECKUX PEIIETOK. THIIBI
KPUCTAJUIMYECKUX pelmeTok bpasa.
TpaHCHAALMOHHAsA CUMMETPHUS KPUCTAIIIMYECKUX
CTpYKTYp. lIpocTpaHCTBEHHBIE IPYIIIBI
cummerpuu E.C. @enoposa. [Tonmumopduzm.
[Momurunuzm. N3omopdusm. Mzoaumopdusm.
THUIBI XMMUUYECKUX CBSI3€H B KPUCTAILIAX.
Koopannanyonssle uncna. Kpucrammaeckue
pacTBOPBI 3aMELICHHS, BHEIPEHUS U BBIYUTAHUS.
MopdoTponusi. ATOMHBIE pa3pyLI€HUs CTPYKTYPBI
kpuctamoB. Knaccugukanus nepexros
CTpYKTYypHl. Toueunsie nedexTol. Jucnokanun
KpaeBble U BUHTOBBIE. [lIoTHOCTH AMCcIOKaMiA,
MeTobl X Habmoaenus. CTpYKTYphI pacraja
M30MOP(HBIX KPUCTAIIIMYECKUX PACTBOPOB.

P.3.

OcHoevl MUuHepaiocuu

T.3.1

BBognas gexius.
Munepanorus

ITonsiTre 0 MuHEpase 1 MuHepasioruu. Poip
MHUHepaJia Ha CiIy>k0e HUBUIM3aluUd. MuHepansl 1
MUHEPAIbHOE CHIPHE B YEPHON METAJLUIYPIUH.
OO11as, reHeTHYecKas, peruoHajabHasl,
KOCMHYECKasi, TEXHUYECKAs] U TEXHOJIOTHYECKast
MUHEpAJIOTUs.

T.3.2.

Kpucrannoxumunueckas
KJIacCU(pUKaLMs MUHEPAJIOB

Kpucrannoxummudeckast KiiaccupuKams
MUHEpAJoB, €€ MPUHIUIIBI. XapaKTepUCTUKA
MUHEpaIbHBIX TUIOB, IOJITUIIOB; KJIACCOB,
MTOAKJIACCOB; TPy, MOArPYIIT; BUJIOB,
Pa3HOBUAHOCTEH; MHIMBUOB U CYOUHIUBUIOB.




Kon

TCEMBI

Tema
MUACIUILIUHEI

Conepxanue

IlonsiTHE O pyAax U rOPHBIX MOPOJAX.

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

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

oOoraiieHHoe (IpOMIPOAYKT, KOHLIEHTPAT),

CHUHTE3WPOBAHHOE (arjioMepaT, OKATHIIIIH,
dbeppocIiass),

-nerupytoriee: (pyabl Mapratiia, Xpoma, Ko0ayibra,
BoJIb(pama u ap.),

-durrocyroniue: (KaIbIUT (M3BECTHSK), H3BECTh,
JOJIOMUT, KBap1l, (PIFOOPHT U 11p.),

-OrHEYHOpHBIE: (MarHe3uT (IepuKias), J0JIOMMUT,
HIMHHENb, XPOMUT, OOKCUT (KOPYHI), KAOTHHUT
(MymuT), KBapl (TPUAUMUT, KPUCTOOATUT) U JIp.),

-1IJTAK000pa3yrolue MUHEPabl (OJTMBUHBI
(popcteput, hasnuT, KaTBIIUOOTUBHUH ), METUITHTHI
(reneHnuT, OKepMaHUT), MUPOKCEHBI (UOTIC,
reieHoepruT) u ap.),

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

HapareHeTquCKa;I acconyuanus MUHEPAJIOB.

T3.3.

Onrrnueckre 1 MEXaHUYECKHE
CBOMCTBAa MUHEPAJIOB

OnTHuyeckue CBOMCTBA:

Ilokaszamenu npenomnenus B ONTHYECKH
M30TPOIHBIX (KPUCTAJIBI BBICIIEH KaTEropuu) U
AQHU3O0TPOMHBIX (KPUCTAILIBI CpeAHEH (0THOOCHBIE)
U HM3ILIEH (IBYXOCHBIE) KaTEropuii) MUHEpaIax.
JBynpenomnenue. [lneoxponsm MuHepanos.
OnTuyeckre METOIbI ONPEEICHUS
[IJIAKOOOPa3yIoIUX MUHEPAIOB B MPOXOIAIIEM
CBeTE - meTporpadusi.

[[sem B KpUCTAJUTMYECKOM arperaTe u MOpoIIKe
(uBet uepthl). IIpuunHBEI OKpacKu MUHEPAJIOB.
JlromuHecnieHns MuHepanoB. BuzyanbHbie
METO/Ibl OTIPE/ICTICHUSI MUHEPAJIOB.




Kon

TCEMBI

Tema
MUACIUILIUHEI

Conepxanue

bneck - ompasicamenvras cnocobnocms
MUHEPAJIOB. 3aBUCUMOCTD OJiecKa OT
KPUCTAJIOXUMHUYECKHX (METaNINYECKUH,
MOJIyMETaUIMUECKUH, alIMa3HbIN, CTEKJISTHHBIN) U
KPUCTAITIOMOP(OJIOTrHIECKHX (3€pPKAIbHBIH,
MaTOBBIH, JKUPHBIH, IIETKOBUCTHIN U JIp.)
ocobeHHocTeil. OnTHYecKre METOAbI ONpeIesIeHuUs
METaJIOB U PYJIHBIX MUHEPAJIOB B OTPAXKEHHOM
BETE - MUHEparpagusi.

MexaHu4yecKHue CBOMCTBA MHUHCPAJIOB:

Cnaiinocms, omoenbHoCmb U U310M B KpUCTAIIIaX
MHHEPaIOB. 3aBUCUMOCTb CITAMHOCTH OT
KPUCTAITIOXUMUYECKUX OCOOEHHOCTEN
MuHepanoB. ClallHOCTb - MPUMEP aHU30TPOITHH
MUHEPATBHBIX KprcTaLioB. Kinaccudukamms
cnaifHocTH 110 (hOpME U CTEIICHHU COBEPIIICHCTBA.
MeTo/16I OTIpe/IeIICHUS.

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

IIpoune cBolicTBa MUHEPAJIOB:

Inomnocme. Inddepennuanys MUHEPATIOB TI0
IUIOTHOCTH B IpOIlecce KPUCTAIUTM3AIHN.
JIukBamus. PacciioeHre MuHEpanbHBIX PacIjiaBOB
B IIpupoe (MarMa) ¥ B METLITypruu (Iuiax /
MmeTtasun). [ paBUTalMOHHBIE TPOIIECCHI
oborarmieHs MUHEPaJIOB.

OnexmpomazHumHvle c80UCMEA MUHEPATLOB.
MarauTHBIE cBOiicTBa. MeTOIBI MATHUTHOTO
o0oraIeHus KeJIe3HbIX PY/I.
Tepmoanextpruueckue cpoictBa. TepmoI/IC.
Tepmomnapsl. [1pe30351€KTpHUYECKHE CBOKICTBA
(crabunu3arus paiioBOJH, THAPOAKYCTHKA,
KBapIIEBBIC YaChl  JIp.).

OraeynopHOCTh (TemrepaTypa MiIaBlIeHus),
ruapoGHILHOCTD, THAPOGOOHOCTS,
pPacTBOPpUMOCTL B BOAC U KUCJIOTAX, BKYC, 3allax U

mp.




Kon

TCEMBI

Tema
MUACIUILIUHEI

Conepxanue

T3.4

CTpyKTypBI U TEKCTYPBI
MUHEPAIBHBIX arperaToB B
pyJax U TOpHbIX IOpoaax

WneanbHble U peaqbHble KPUCTAILIBL.
Kpucramnomopdonoruueckas CTpykrypa.
[TonsTHs 00 OrpaHke, rabuTyce u O0IHKe
KPUCTALTMYECKUX MUHEPATbHBIX HHIUBUIIOB.
Knaccudukanus KpucTauios 1Mo o0JIuKy
(M30MeTpUYHbIE, YUTMHEHHBIE U YIUIOIEHHBIE).
OTtHocuTesbHbIE U A0COIIOTHBIE pa3MephI
MUHEPATbHBIX UHAUBHIOB. [ panymomerpudeckas
KJ1acCU(UKaLMs MUHEPATIbHBIX CTPYKTYP.
YnopsnoueHHoe (apauieabHOEe, ABOMHUKOBOE,
paanaIbHO JYYHCTOE U JIp.) U OecropsIouHoe
CpacTaHWe MHUHEPAJIbHBIX WHINBH/IOB.
DHJ0TaKCUATBbHOE, AMUTAKCHATILHOE U
MOWKHUIIUTOBOE IPOPACTAHNE MHUHEPAITBHBIX
WH/IABUJIOB.

TexkcTypsl MUHEpalIbHBIX arperaroB. OcoObie
(bopMBbl MUHEPATIBHBIX TEKCTYP: APY3Bl,
cheponuThl, KOHKPEINH, CEKPEIUH U T. 1.
OcHOBHBIE MOP(OIOrHYECKHE TUIIBI TEKCTYP:
MaccuBHas (OAHOPO/HAs ), BKPAILJICHO-IIATHUCTAs,
ciouctas (rmosocyaras), JepopMaOHHAs
(TpeleHHas1, MPOKUIIKOBasi, OpeKuneBasi).

T.3.5

Kpucrannoobpasyromias
cpeza B mmpoliecce
MUHEPATI000pa30BaHus.
Kunernueckue TUIIBI
KpHUCTaTU3al1N

[Iporeccsl kpucTamIo00pa3oBaHus B
ra3oo0pa3HbIX (Ta3, map), KUAKuX (pacrias,
pacTBOp) U TBEPABbIX (KpUCTAIUIMYECKAS,
amop¢Has) cpenax. [lonstue o crabUIbHOM,
PaBHOBECHOM, METACTAOMILHOM U JTAOMJIHBHOM
COCTOSTHUU KPHUCTAJUIOB M KPHCTALI000pa3yoen
cpensl. KHHeTHYEeCKUe POMBITIUICHHBIC THITBI
KPHUCTaLTU3AIIH

T.3.6

3apokeHNe KPUCTAIIOB B
Te0JIOTMYECKUX U
METaIyPTUYECKUX
npoleccax

[Tporeccer 3apoxIeHNs, pOCTa U pa3pyLICHUS
KPHUCTAJJIOB B ra3000pa3HbIX (Ta3, map), KUJIKUX
(pacriaB, pacTBOpP) U TBEPABIX (KPUCTATUTHYECKUX,
aMOp(QHBIX) Cpeaax.

['oMOreHHbIE U reTepOreHHbIE TPOLECChHI
3apOoXKJIEHUS KpUCTAIUTOB. KpucTamioxumudeckne
THUIIBI 3aPO/IBIILIEBBIX IIEHTPOB KPUCTAIIH3AINN
IIPU T€TEPOTr€HHOM 3ap0XK1eHUH. DaKTOpHI,
BJIMSIIOIIME Ha CAMOIIPOM3BOJILHOE 3apOXKICHHUE
KPUCTAIIJIOB U crielupuieckre 0COOEHHOCTH
LEHTPOB KPUCTATU3AIINH [TPU F€TEPOr€HHOM
3apOXKJIEHUH KPUCTAJIIOB.

T.3.7

OCHOBHBIE TEOPHUH POCTA
KpPUCTAJUIOB B MpoIecce
re0JIOTUYECKOr0 U

OCHOBHBIE TEOPHUU POCTA KPHCTAIJIOB:
TepMOIMHAMHUECKast, TUPPy3nOHHAS,
abcopOIMOHHAs, MOJICKYJIIPHO-KWHETUYECKAS,




Kon

Tema
Conepxxanue
TeMBI JTUCIUIIINHBI p
TEXHUYECKOTO nuciokanroHHas. OCOOEHHOCTH WX peanu3aliy B
MUHEPAT000pa30BaHUS MPUPOIHBIX U TEXHUYECKHUX yCIOBHIX. CIOCOOBI
yIpaBiIeHUS] KWHETUKON KpUCTAJUIU3AINH U
KauecTBOM 00pa3yoLINXCsl METAIIIIOB U
MUHEpaJOB.
P4 T'eonocuueckue npoyeccol
T.4.1 OCHOBHBIE T€0JIOTUYECKUE ['eosiornyeckoe cTpoeHue 3€MHOTO IIapa.

nporuecchl 00pa3zoBaHus
MECTOPOXKACHUM MOJIE3HBIX
MCKOTIaEMBbIX

DHOo2eHHble npoYeccybl MUHEPAI000pA3068aHUS

- MarmaTHueckue (MHTpy3uBHbIE U 3(()y3UBHEIE),
KpaTKasi XapaKTepUCTHKA MarMaTHYECKUX OO U
MECTOPOKICHHM MOJIE3HBIX UCKOMAEMBIX, B TOM
YHCIIe KEJNE30PYIHBIX B BYJIKAHUYECKHX TPyOKax
B3pbIiBa B Boctounoit Cubupu;

- HICrMAaTUTOBLIC, KpaTKasd XapaKTCPHUCTHKA
IIOJIC3HBIX UCKOIIAEMBbIX,

- KOHTAaKTOBO-METACOMAaTUYECKUE (CKapHOBBIC)
JKeIe30pyaHbIe MecToposkieHust Anrae-CasHCKOU
TOpHOM 00JacTu;

- TUAPOTEPMANIBHBIE MECTOPOXKICHUS LIBETHBIX U
JIETUPYIOIIUX PYA.

OK302ennvie npoyeccaul.

- (huznyeckoe, XUMHUECKOE U OMOJIOTHUECKOe
BbIBETPUBaHUE (3KEJI€3HbIE HUIAIBI OypbhIX
KENe3HSAKOB U MapTUTOBBIX P/l B 30HE OKUCIICHHUS
CYIb(QUIHBIX MECTOPOXKICHUI);

- 0CaJI0YHbIE: PACCHINHbIE (THTAHOMATrHETUTOBBIE
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, KOHTAKTOBRIA M JUHAMHUYCCKUN
Metamopdusm. Ctaanu metamopdusma.
MeTtamopdoreHHbIe MECTOPOKICHUS JKETIE3UCTBIX
KBapIUTOB, KAMEHHBIX YIJIEH, KBapIUTa,
OTHEYNOPHBIX aHJATy3UTOBBIX U KHAHUTOBBIX
CJIAHLIEB U Jp.




Kon

TCEMBI

Tema
MUACIUILIUHEI

Conepxanue

T.4.2

Texanveckue mpoueccs
MHUHEpaJIo00pa30BaHUs MIPU
arjomMepanuy B
IIPOU3BOJICTBE YyI'yHa U
CTaJH ¥ B OTHEYIIOPHOMN

dbyTepoBke

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

Arnomepanus 1 OKOMKOBaHHE. MUHepanorus
JKEJIE30PYIHBIX arjoMepaToB U OKaTBILIEH.

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

Munepanoobpa3oBaHue IPH CTaJCTIIABUIBHBIX
npoueccax. AccuMUIIALUA U3BecTU. MuHepanorus
CTaJICIUIaBUIbHBIX IIIAKOB.

Musnepanoobpa3zoBaHue B OTHEYIIOPHBIX U3IEJIUAX
B METAJUTypruv. MUHepanorus KBapuuTOBBIX
(IMHACOBBIX ), IIAMOTHBIX, IEPUKIIA30BbIX,
HIMAHENb-(OPCTEPUTOBBIX, CMOJIO-I0JIOMHUTOBBIX,
MYJUIMTOBBIX U IIPOYHUX OTHEYIIOPOB.

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

MI/IHepaJ'IOFI/I}I MCTAJUTYPTUYCCKUX NIJIAMOB U
IObLIN.

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

T.4.3

OCHOBHBIE METOIBI
KPUCTAILIIO-MUHEPATIOTHIECK
UX U TeTporpaduyecKkux
HCCIICIOBaHU M

Kpucrannomopdonorudeckuii u
TOHHMOMETPUYECKUN aHATU3.

I'panynoMerpuyeckuii aHamus.

XuMuuecKkui (MOTHBIHN, JIOKATbHBIH,
CIIEKTPAJIbHBIN, PEHTI€HOCTIEKTPAJIbHBIN,
HHEProUCIIEPCUOHHBIN ) aHAIH3.

JuddepenunanbHO-TEpMUUECKUN aHAIN3.

PentrenoBckuii ananu3. KonmmdyecTBEHHBIN U
KaueCTBEHHBIN (Pa30BbIC aHAIU3HI.
KonnuecTBeHHBIN 1 KaUeCTBEHHBINA XUMUYCCKIE
PEHTTE€HOCTIEKTPaIbHbIEC aHANN3bI. JIOKaIbHBIN
PEHTI€HOCTIEKTPAJIbHBIN aHAJIM3.

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




Kon

TCEMBI

Tema
JACTTUTIITAHBI Conepxanue

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

Muneparpaduueckuii aHau3 pya, araioMeparos,
METAJIJIOB U CIUIaBOB. MUKpPOCKONIUYECKOE
MCCJIEI0BAHNE MUHEPAJIOB B OTPAXKEHHOM CBETE.

ONEeKTPOHHbIE MUKPOCKOIMMYECKUE UCCIIEA0BAHUS
(METOI0M PEIINK, CKAHUPOBAHUS U
IIPOCBEYMBAHUS).

doTtorpaduueckre METO/1bl HayYHbIX
MCCJIeI0BaHMM (MaKpO- U
MUKpoQoTorpapupoBaHue).

Kommbrotepras rpaduydeckast ¥ CTaTUCTHYECKAs
00paboTKa JAHHBIX MUHEPAJIOIMUECKUX U
KPUCTAJUIOXUMUYECKUX UCCICIOBAHUM.

Ilpumepnaa memamuka camocmoamenvHoi padbomul

CamocrosTenbHast paboTa 3aKII04aeTcsl B U3y4YEeHUH PEKOMEHyeMOM JINTepaTyphl 1O
TE€MaTHKE MPAKTUYECKUX 3aHATUI U B BBIMOJIHEHUH JJOMAIIHUX padoT MO JUCLHUIUIMHE.

Ilpumepnulit nepeuens mem 0omauwiHux paoom:

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

HcTopus pa3BUTHS MUHEPAIIOTUH U METAJLITYypPrun

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

Kparkass wucropust pa3Butus oOmed M TEXHUYECKOH Kpuctamiorpadpuu u
MUHEPAJIOTUH.

ArperaTtHble COCTOSIHUSI BellecTBa. Kpucramn M KpHUCTaNIMYeCKOE COCTOSIHHE
MUHEPAJIOB U METAJIJIOB.

OO1e cBOMCTBAa KPUCTAIIIIOB: OAHOPOAHOCTD, JUCKPETHOCTD, aHU30TPOITHOCTH,
CUMMETPUYHOCTb, CIIOCOOHOCTh K CaMOOTpaHeHHUIo. PacmpocTpaHeHHOCTb
MUHEPAJIBHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U OBITY.

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

IIpocTpaHCTBEHHAsT KPUCTAIMYECKAs PEIIETKa W €€ DJIEMEHTBI: Y3JIbl, PSAbL,
IIJIOCKUE CETKH U JIEMEHTApHbIC TYEHKH.

Tunel Kpucraummueckux pemerok bpass. TpaHCIALIMOHHAs CUMMETPUS
KPUCTAJUIMYECKUX CTPYKTYP.

[Tomumopdusm. [Momurunuzm. Mzomopdusm. M3oaumopdusm.

Tunel XuUMHUYECKMX CBs3ed B KpHUcTaulax. KoopAuHAIMOHHBIE YHCIA.
Kpucrannuueckue pacTBOpbl  3aMEIICHHs, BHEIPEHHMS U BBIYMTAHMUSL.
MopdoTtpomnusi.

ATOMHBIE pa3pylIeHUs CTPYKTYypbl KpuctayiioB. Knaccugpukanus nedekron




CTpyKTyphl. Toueunsie nedexTsl. J(uciokanuu KpaeBble U BUHTOBBIC.

e [lnotHOCTM aAuciOKalMii, MeTolabl uX HabmogeHus. CTPyKTypbl pacnaia
U30MOP(HBIX KPHCTAITMUYECKUX PACTBOPOB.

3. Ilepeuenp Tem gomariHeit padboThl Ne3: «OCHOBBI MUHEPAIOTHUI

e [lonarue o MmuHepasne u MuUHEpasoruy. Pois MuHepasa Ha ciyK0e UBUIN3ALUT

e  MuHepasibl U MUHEPAIBHOE ChIPbE B UEPHOU METAJLTYpruu

e (Owmas, TeHeTUYeCKas, pEruoHalbHas, KOCMUYECKas, TEXHHUUYecKas |
TEXHOJIOTMYECKAsi MUHEPAJIOTHSL.

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

e CuHTEe3upOBaHHOE (ArJIOMEpPAT, OKATHILIH, ()ePPOCIUIaBbl) MUHEPAILHOE CHIPHE
JUIsl YepHOM METAJIIypruu.

e Pynwl mapranna, xpoma, Kko0asabTa, BoibppaMa U Ip. pyibl, Kak JIETHpYyIoliee
MUHEPAJIBHOE ChIPbE AJI YEPHOU METaJTypIrHH.

e MuHepalibHO-ChIpbeBas 0a3a Mo (UIIOCYIOUINMM U OTHEYIOPHBIM ~ MHUHEpaliaMm,
MPUMEHSIEMbIM B UYePHON METAITypruu: (KaabIUT (M3BECTHSK), U3BECTb,
JOJIOMUT, KBapIl, (DIFOOPHT U JIp. ;MarHe3uT (MEepUKIIa3), J0JIOMHT, IIIHHEID,
XPOMHUT, OOKCUT (KOPYH/ ), KAOTUHUT (MYJUTUT), KBapIl (TPUIUMHUT, KPUCTOOATIUT)
H 7p.)),

e OcHOBHBIE CBeJIeHUS O (DU3MKO-XUMUYECKIX CBOMCTBAaX MIIAKOOOPa3yIOMIHNX
MUHEpanoB (oMBUHBEI (popcTepuT, PasiuT, KaIbIIMOOTUBUH ), MEITHIATHI
(TeIeHUT, OKEPMaHUT), MUPOKCEHBI (JTUOTIC, TeACHOSPTUT) U Ip.).

o  DU3HKO-XMMHUYECKHE CBONCTBA MUHEPAJIOB - HOCUTEJIEH BPEIHBIX
TEXHOJIOTHYECKUX IpuMeceil: cepsl, hocdopa, nuHKa U 1p. (CyabGUAbI: TUPHT,
ApCEHOIUPHUT, MUPPOTHH, ChANEPUT U Ip.; PochaThl: anaTUT, CHIINKOKAPHATHT
np.) VX BnusiHUE Ha KaUeCTBO METAILTYPrU4eCKON MPOAYKIIUH.

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

e OCHOBHBIE HHJIOTEHHBIE NTPOLIECCHl MUHEPATI000pa30BaHuUs
DK30TeHHbIE MTPOIIECCH MUHEParToo0pa3oBaHUs
TexHUYECKHE MPOLIECCH MUHEPATI000pa30BaHus MPH arJIoOMEpaInu
MuHepanoobpa3oBaHH€e B IOMEHHBIX IpoIieccax
Munepanorus JOMEHHBIX IIJIAKOB, TapHHUCaXka Ha PyTEpOBKE U MUHEPATBHBIX
OTJIO’)KEHUH B TPyOOIPOBOIaX

IlepeyeHb npakTHYecKUx padot
1. OmnpeneneHne CMMMETPUN HA MOJENAX UAEaIbHBIX KPUCTAIIIOB.
2. OmnpeneneHre BHEUIHUX TPaHHBIX, peOEpHBIX M BEPUIMHHBIX (OPM B KpHCTaIax.
VYcTaHOBKa KPHUCTAIOB U ONpENeeHUue KPUCTAUIOrpapMuecKuX CHUMBOJIOB T'PAaHHBIX,
peOepHBIX U BEPUIMHHBIX (HOPM.

3. N3ydeHne cucTeMaTHUeCKON KOJUIEKIIMA MUHEpanoB. ®opMbl IPUPOIHBIX BbIIEICHUM
MUHEPAJIOB.

4. JlnarHocTuueckue cBOCTBa MUHEPAJIOB.

S. Uzyuenue, onucanure (GU3NUECKUX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTEH

cpacraHus, onpeaeNieHue MUHEPaIoB, CIOCOOOB MX UCTIOIB30BaHUS B YEPHOW METAJUTypruu U
HapOJHOM XO35ICTBE.



[Tpunoxenue 2

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

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.

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, Knaccn(bnxaumo 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

[TonsTHE O KpHCTasIe U KPUCTAJUIMYECKUX BEILIECTBAX.

OcHOBHBIE CBOWCTBA KPUCTAJIIIOB.

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

[IpocTpaHcTBEHHAss KpUCTAJUIMYECKAs PEIIETKA, €€ DJJIEMEHTHl U

napaMeTpsbl.

5. IloHsTHE O MPOCTHIX M KOMOMHALMOHHBIX (OpMax, MPUHLHUIBI UX
Ha3BaHMUsI.

6. YcranoBka kpucramios. [IpaBuia BeiOopa oceil 1 eAMHUYHOM IpaHH.
WHnekcsl 1 CUMBOJIBI TpaHeH U IPOCTBIX POpM.

7. 3aKOH palMOHAIBLHOCTH OTHOILEHUH 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.Tumpl KpUCTAIITUYECKUX CTPYKTYP METAJIUTMUECKUX KPUCTAILIOB.

16.Tunbl KpUCTANIMYECKUX CTPYKTYp AaTOMHBIX M MOJIEKYISAPHBIX

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.ITonatne o wMuHepasne, pyae u nopone. IIpomblnuenHas
Kjaccudukanms.

20.Kpucramioxummudeckas KIacCH(PUKAIUsI MUHEPAJIOB.

21.0ntuueckue (LBET, IBET YepThl, OJIECK, MPO3pPauHOCTb) CBOMCTBA
MHUHEepaa.

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

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

24.Tlonsastue 00 orpaHke, rabutyce W OOJMKE MHUHEPAJIOB.
Knaccudukanus MunepanoB 1o o0JIMKY U CTEIEHH UIUoMOp(u3Ma.

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, CHACPUT, MalaxuT, a3ypuT. WX poiabp B dYepHOU
METaJUTYPTHH.

30.Xapakrepuctuka Cyib(UIOB: XaIbKOMUPHUT, MUPPOTHH, TaJICHUT,
chaneput, MoOIMOAEHUT, apceHonuput. HMx ponp B dYepHON
METaJLTypPTrHH.

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




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

32.XapakTepuCcTUKa CHJIMKATHBIX MHHEPAIIOB W3 TPYIIBl MOJEBBIX
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(OTreHHBIX MpOoIeccax MUHEPAT000pa30BaHus.

37.Marmaruueckue mpomecchl  (3(dy3uBHBIE W  MHTPY3UBHEIE).
Krnaccudukanus marMaTudeckux MOpoJI: KUCHbIe (TPaHUT), CpEAHHE
(cueHuT, TUOPHT), OCHOBHBIE (rabOpo, 0a3aybT), 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 HCKOMAEMBIX.

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

41.TexHu4yeckue MpoIecchl MUHEPAI0O00pa30BaHUsI.

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

43.I1pouecchl KpUCTAITU3ALUH [TPH arJIOMEpalnu.

44 XapakTepucTHKa TJAaBHBIX U XapaKTEPHBIX arjoMeparuOHHBIX
MUHEPAJIOB.

45.I1apareHe3uc MUHEPasoB.

46.0OCcHOBHBIE CBEJICHHSI O KPUCTAJUIN3ALIMHU BEIIECTBA.




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

KOMIICTEHIIAH
47 KuHEeTn4eCcKue TUIIbI KPUCTAIIN3ALINN.
48.3apokaeHne KpUCTaIoB.
49.0cHOBHBIE TCOPHH POCTA KPUCTAILIIOB.
50.Kpucraiorpaduss ¥ MUHEPAIOTHs METAUTYPTHYECKUX HIIAKOB H
IILIAMOB.
VMeTs: KOPPEKTHO BBIPAXKaTh M apI'yMEHTUPOBAHO IpuMepHbIii NepeYeHn NPAKTHYECKHX PadoT
000CHOBBIBATH MOJIOKEHHUS IPEAMETHOM oOnactu | Onpese/ieHrue CAMMETPUH HA MOJIETISX MEATbHBIX KPUCTAILIOB
3HaHMsA, TUaTHOCTUPOBATh 3P(PEKTUBHOCTE OnpezenieHre BHEIIHMX TPAHHBIX, PEOEPHBIX W BEPIIMHHBIX (OPM 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 BHLIC/CHHI MIHEPATIOB
CHMBOITbI TPAHEH U KIacCHPUIMPOBATH JInarHoCTHYECKUE CBOMCTBA MHHEPAJIOB
KpHUCTAILIBL, N3yuenue, onucaHue (pU3NYECKHX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX
- ONHCHIBATS CTPYKTYPHI KPHCTATIOB: 0COOEHHOCTEH CpACTAHHs, ONPEJCICHHE MHHEPAIOB, SHOCO6OB HX
VICTIOJb30BAHMs B YEPHON METAJUTYPIMHU U HAPOIHOM XO35HCTBE
- OTIpeIeNIATh (PU3HIECKUE CBONCTBA U
MOP(]OJIOrHI0 MUHEPAJIOB.
Bnaners HaBBIKAMU U METOJMKAMH OLEHKH U Pemmts 3a1auu:

WHCTPYMEHTAMU IPOBEJICHUS UCCIIEIOBAaHUM;
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 MpoIeccax

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




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

IIpumepHasi CTPYKTYpa M coiepikaHue MYHKTA:
[Iponienypa oOLEHUMBaHUS 3HAaHUM, YMEHHMH, HaBBIKOB MO aAucHUIUIMHE «OCHOBBI
MUHEPAJIOTUM» BKIIIOYAET YUET YCHEIIHOCTH 110 BUJaM OLIEHOYHBIX CPEJCTB.

HIkana oueHMBaHUs JOMAIIHUX PadoT

OLIGHI/IBaHI/IC JOMAaIIHUX pa60T 10 JUCHUIIIIMHEC «OCHOBBI MHUHCPAJIOTUH» MTPOBOAUTCA 10
HNPUHIUITY «3a4TE€HO» / «HE 3aUTEHO.

«3auTeHO» BBICTABISIETCS B ClIy4yae, €CiIM JOMAIIHAS padoTa 0(hopMiIeHA B COOTBETCTBHUE C
TpeOOBaHUSAMHU METOAMYECKHX YyKa3aHWH, TeMa JI0CTaTOYHO IMpopabdoTaHa, MaTepuas XOpOILIOo
CTPYKTYpUPOBaH, KOJIMYECTBO HCIIOJIIB3YEMOW JTEepaTypbl He MeHee 5. B ciydae, ecinum
KaKoi-1m00 U3 KpUTEpUEB HE BBIIIOJIHEH, JOMAIHASA paboTa BO3BpalllaeTcs Ha 10paboTKy.

[Ipouienypa oleHUBaHUS 3HAHWM, YMEHUW, HABBIKOB 1O JUCHUIUIHHE «OCHOBBI
MUHEPAJIOTUU» BKIIIOUAET yUYeT YCHEIIHOCTH 10 BHAaM OILICHOYHBIX cpeacTB (11.6.).
[IpakTHyeckue 3aHATHS CYMTAIOTCS YCIIEUIHO BBIITOJHEHHBIMU B CIIy4ae NPEAOCTABICHHUS B
KOHILIE 3aHATHUS OTUETA, BKIIFOYAIOIIET0 TEMY, COOTBETCTBYIOIINE PUCYHKHU U TOJIHUCH.
Tembl noMamHux pabOT paclpenensioTcs Ha MEPBOM MPAKTUYECKOM 3aHSITHHU, TOTOBBIC
paboThI MPEIOCTABIISAIOTCA B COOTBETCTBYIOIINE CPOKH.
JlonyCk K 3a4eTy ¢ OEHKOM BBICTABIISIETCS MIPU:
- 3a4TCHHOM KOHTPOJIBHOU padoTe;
- IPEIOCTABJICHHBIX OTUYETAX IO MPAKTUICCKUM padoTam.

IIkana oueHMBaHUS NPAKTHYECKUX PadoOT

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

ITpomMexyTouHas aTTecTanus 1o JucuuIuIMHe «OCHOBBI MUHEPATIOT MM BKIFOUAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS 00yUaIOUIMMUCS 3HAHU, U
NPaKTUYECKHE 3aJ1aHus, BBIBISIOMINE CTENEHb C(HOPMUPOBAHHOCTH YMEHUI U BIaJICHUH,
IpoBOJUTCA B (hopMe 3aueTa.

Jlns monmy4yeHus 3a4eTa o AUCHUIUTHHE 00yJarouuiicss 00s3aH NOArOTOBUTCS IO BOIIPOCAM.

IIpumepHBbIii NepedYeHb BONPOCOB K 3a4€Ty

51.ITonsiTHE O KpHCTAIJIE U KPUCTANTMYECKUX BELIECTBAX.
52.0OCHOBHBIE CBOHCTBA KPUCTALIOB.
53.CuMMeTpust KPUCTAIIOB, BUABI CHMMETPUH, CHHTOHUH, KATETOPHH.
54 IlpocTpaHcTBEHHAs! KPUCTAJUIMYECKAsl PEIIETKA, €€ 3JIEMEHTHI U ITapaMeTphl.
55.IToHsITHE O IPOCTHIX M KOMOMHAITMOHHBIX (pOpMax, IPUHIIUITBI UX HA3BAHUS.
56.YcranoBka kpucramio. [IpaBuia BeIOOpa oceil U €AMHUYHON TrpaHu. IHIEKCH 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.IIpaBuia yCTaHOBKM KPHCTAJIJIOB HU3IIEH KaTETOPUH.
61.3aK0H OCTOSIHCTBA TPAHHBIX YTJIOB.
62.0OcHOBHBIE 33]1a4l KPUCTATIOXUMHHU. THITBI TUIOTHEHIIIMX MIAPOBBIX YIIAKOBOK.



63.0OcHOBHBIE TUIIBI KPHUCTAIIMUECKUX PELIETOK U TUIIBI perieTok BPABD.

64.Tunb! KpUCTAUIMYECKUX CTPYKTYP HOHHBIX KPUCTAJLIOB.

65.Tunbl KPUCTAITMYECKUX CTPYKTYP METAJUIMYECKUX KPHCTAILIIOB.

66.Tumnb! KpUCTAUIMYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAILJIOB.

67.M30Mopdu3M, TUITEI H30MOP(PH3MA MO CTETIEHN COBEPLICHCTBA M XapaKTepy 3aMELICHUSI.

68.ITosmmophH3M U TOTUTUITH3M.

69.ITousaTHe 0 MUHEpale, pyae u nopoje. [IpompinuieHHas KIaccupuKaus.

70.Kpucramioxumuueckas KiacCupuKalus MUHEPAJIOB.

71.0ntrueckue (IBET, BET YePTHI, OJIECK, TPO3PAYHOCTH) CBOMCTBA MHUHEpAJIa.

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

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

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

75.Knaccudukanusi CTpyKTyp MO OTHOCUTEIBHOMY U aOCONIOTHOMY pa3Mepy MHHEpPaTbHBIX
WH/INBUJIOB.

76.0Oco6bie (hopMbI MHHEPAIBHBIX arperaToB JApy3bl, cHepoauThl, HATEUHbIE (HOPMBI.

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

78.IloapoOHast xapakTepuCTHKa MarHeTuTa U xpoMuta. CBeIeHUS O IIMUHEIN U BIOCTUTE.

79.XapakTeprcTuka KapOOHATHBIX MUHEPAIOB: KAJIBITUT, I0JIOMUT, MarHe3UT, CHJIEPUT, MAJIAXHUT,
a3ypurt. MIX posib B 4€pHOU METaJUTypruu.

80.XapakrepucTtuka Cyab(UIOB: XAIbKONUPHUT, MUPPOTHH, TAJCHHUT, CHAICPUT, MOIUOICHHT,
apceHonupurt. VX posb B UepHON METaJUTypTHUH.

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

82.XapakTepuCcTHKa CUIIMKATHBIX MUHEPAJIOB U3 TPYIIIBI MTOJIEBHIX IINATOB.

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

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

85.XapakreprcTuka MUHEPAIOB IrpyMIbl aM(puO0I0B: (AKTUHOIUT U POroBasi 0OMaHKa).

86.00mue npencraBieHus 00 SHIOTCHHBIX, K30TCHHBIX W METaMOpP(OTEHHBIX IpOIeccax
MHUHEpaIo00pa3oBaHuUs.

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  TUIPOTEpMalibHbIE
nporiecchl. MeCTOPOKICHHUS TIOIEBBIX UCKOMIAEMBIX, CBI3aHHBIE C STUMH IIPOIIECCAMH.

89.0K30reHHbIE NPOLIECCHl: BHIBETPUBAHUE U 0CaJK000pa3zoBaHUe ((PU3NUECKOE, XUMUUYECKOE U
OroxuMuveckoe). MecTOpOXKIEHHUS TTOJIE3HBIX HCKOMAeMBbIX.

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

91.TexHuveckue MpoIecchl MUHEPAIO00Pa30BAHMS.

92.ITonsitue 00 armomeparuu. [Iporecchl AMCCONMMIMU MHUHEPAIOB W METACOMATHYECKOTO
3aMelIeHusl.

93.11porrecchl KpUCTAIUTH3AINHN TIPU arJioMeparii.

94.XapakTepHcTUKa ITIaBHBIX U XapaKTEPHBIX arJOMEpallMOHHBIX MUHEPAJIOB.

95.1Taparene3rc MUHEPAIOB.

96.0cHOBHBIE CBEICHUS O KPUCTAITU3AIMH BEIECTBA.

97.KuHeTH4eckre THITbI KPUCTATU3AIUH.

98.3aposkaeHne KpuCTalIoB.

99.0cHOBHBIE TEOPUH POCTA KPUCTAIUIOB.

100.Kpucramnorpadpust 1 MUHEPAJIOTUSI METALTYPTUYECKHX IIIJIAKOB U IILIIAMOB.



[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 0 STATTOHHON KOJIICKITHH.

3. OnpeneauTh BET MIUHEPAJIA, UCIIONB3YysS YTOYHEHHS THITA «SI0JI0YHO-3EIICHBII,
«COJIOMEHHO-KEIITBINY, «KEATO-3€ICHBIN» 1 T.II.

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

e BrbIiCHUTB, COCTOUT T 00pa3el] U3 OAHOTO 3€pHA, U3 MHOTHUX MEJKHX 3€peH MM MMEeT
CKPBITOKPUCTAILIMYECKOE CTpoeHHe. B mocienHem cioydae CHaiHOCTh HAOIIOAATH
HEBO3MOXHO.

e Haxnonuts 00pasell K CBeTy U HATH MOBEPXHOCTH, 3epKaJIbHO OTpakaromue cBeT. Eciu
OHHU UAYT MapauIeTbHBIMHU CTYIIEHBKAMHU — 3TO, BO3MOXKHO, CITATHOCTP (2 MHOT/Ia — TPaHu
KpPHUCTAJUIOB).

e VYCTaHOBHTH, 10 KAKUM HAIIPABIICHHUSM UJET CIAHOCTD, & IO KAKHM - H3JIOM.

e Ompenenuts yroy MeKay IIIOCKOCTSIMU CIIafHOCTH B TPAgycax.

6. OnpenenuTs TBEPAOCTH MUHEPAJIA.

OHpeI[CJ'IHTL TBECPAOCTb MUHECPAJIA CJICAYCT Ha CBEKEM HU3JIOME, HAa I'PAHAX KpHUCTAJlJIa, HO HEC Ha
BLIBCTpHJ'IOfI IMMOBCPXHOCTHU U HC Ha U3JIOMEC arperaTtoB.

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

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

9. IlpaBuJIbLHO Ha3BaTh ONpe/eseMblii 00pa3en MOXHO JIHILb IIOCIIE TOrO, KaK BBISBICHBI BCe
ero (pu3HYeCcKue CBOMCTBAa U MOP(OJIOrHIO.



