MWHHUCTEPCTBO HAYKU U BBICIIIET'O OBPA30BAHIS
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PABOYAS ITPOTPAMMA M CHUATLIMHBI MOaYJIsT)

OCHOBBI MHHEPAJTIOTHH

Hanpasnenune noxrorosku (cnenmanbHOCTE)
22.03.02 METAJUTYPI'US

Hanpasnennocts (mpodms/cienmammsanys) IIPOrpaMMEI
Merantyprus yeprbx MeTaion

YpoBeHs BEICIIEro 06pa3oBaHus - GaxanaBpuar
Iporpamma noAroToBKH - akazeMudecKuii GakanaBpuar

®opma 06yueHus
OYHas

Uncruryr/ pakynsrer HUHeTuTyT roproro xena u TpaHCcIopTa

Kadenpa ['eonorun, mapkimetinepekoro nena u o6oramenns TIOJIE3HBIX
HCKOIIaeMBIX

Kypc 3
Cemectp 5

MaruuToropck
2020 rox



Pabouas nporpamma cocrasnena na ocrose ®I' OC BO 1o HanpapieHHIO MOATOTOBKU
22.03.02 METAJUIYPI'HS (ypoBens Gaxanaspuara) (mpuxa3s MunoGpraykn Poccuu or
04.12.2015 r. Ne 1427)

Pa6ouas mporpamma paccMoTpeHa ¥ ‘ono0peHa Ha 3acemaHuu kadenper 'eomorun,
MapKIIECHAEPCKOro fiena 1 06OraleH s Oe3HBIX HCKOIAeMbIX /

23.01.2020, mpotoxon Ne 5 %ﬁ
3as. kadenapoii ' U.A. I'punun

L2

PaGouas nporpamma onoGpena MeTomueckolt komuccueit W' uT
25.02.2020 r. nporoxon Ne 7

ITpencenarens N C.E. I'aBpumes

Cornacoano:
3as. kadeapoit MeTautyprin i XUMHYECKHX TEXHOJIOTH

A.C. Xapuenko

PaGouas nporpamma cocrasnena: 4 #
ke

CT. npenoaasaress kadeaps: 'MIuOITH, ( M.C. Konxosa

Penensenr:
aupexrop OO0 "Marauroropckas MapKIIeHIepeKo-Teoie3nYecKas KoMnanus",

A A. Illexynosa



JIner akryanuzannn padouei nporpaMMel

Palouas nporpamMma nepecMoTpeHa, 06cyxaeHa U oao0peHa i peanusatuu B 2020 - 2021
yueOHOM rofly Ha 3acefianHH Kadenpsl ['eosorum, Maprueiiiepckoro aena u oboraineHns

IIpotokon or 03 m%’ﬁo r. Ne 1
3aB. Kadenpoi = 7 H.A. I'pumnun

Pabouas nporpamMma nepecMoTpeHa, obcyxkeHa 1 on0o6peHa i peanusauun B 2021 - 2022
yueGHOM rofy Ha 3aceJaHuu kadeApsl [eonornu, Mapkiiediaepckoro aena u odoraueHus

[Ipotokon ot 20 . N
3ap. kadeapoit . H.A. T'puiuun

PaGouas mporpamma nepecMoTpeHa, odcyxacHa H oao6peHa Ana peanuzanuu B 2022 - 2023
yucOHOM roaty Ha 3accmanuu kadenprl ['eonoruu, mapkiueitaepekoro acnia 1 o00raluCHHA

[IpoTokomor 20 N
3aB. Kaeapoi H.A. T'prumsa

Pabouaa nporpammMa nepecMoTpena, o0cy:aeHa 1 ogoOpeHa Jia peanmzanun B 2023 - 2024
yueGHOM roIy Ha 3acemaHuH Kadeapel Teonorun, MapKiueHaepekoro gaena v 06orameHus

IIpoTtokonor __ 20_r. Ne
3as. Kadeapoit H.A. I'putun

PaBouas nporpaMma nepecmoTpeHa, obcyxaeHa H ofo0peHa i peanuzanuu s 2024 - 2025
y4e0HOM oy Ha 3acegaHuH kadeapel ['eonorun, Mapkieiifepckoro gena v o0orameHus

IIporokonor __ 20 r. Ne
3aB. Kadenpoi WA, T'punn

Pabouas nporpamMa nepecMoTpeHa, oGcyKaeHa H ogobpena g peanusamnun B 2025 - 2026
yueGHOM rofty Ha 3acenarun Kagenpsr [eonmormu, Mapkmefiiepckoro gena v oGoraweHus

IlpoToxonmor 20 r. N
3as. xadeapoii HU.A, T'puturn




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto JUCIUTTAHBI «OCHOBBI MUHEPAJIOTUN»  SIBJISAETCSA U3y4eHue
KPUCTAIIOMOP(OJOTUH, KPUCTALIOXUMHUHU, KPHUCTAUIOQU3UKH ¥  KPUCTALIOTEHE3Hca
MUHEPAJIOB B METAJUTYPTUYECKUX U €CTECTBEHHO-T€0JIOTMUECKUX MTpoLieccax.

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

Juctummuaa OCHOBBI MUHEPATIOTHH BXOAHWT B BapUATHBHYIO YacTh Y4eOHOTO IUTaHa
00pa3zoBaTebHON MPOTPAMMBI.

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

Xumust

duznyeckass XUMHUS

dusnka

Maremartuka

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

[IpounsBoacTBeHHAs — PEAAUIIIIOMHAS TPAKTHUKA

3 Komnerenuuu odyuaromerocs, popmMupyemsbie B pe3yJibTaTe 0CBOECHHUS

AUCUMILTUHBI (MOYJISl) ¥ IVIAHMPYEMBbIe pe3yJIbTaThl 00y4eHus

B pesynabrare ocBOeHMS JUCHMIUIMHBL  (MOAyns)) «OCHOBBI ~MHHEPAIOTHUN
oOyuyaromuiics 10JeH 001a1aTh CAEAYIOIUMU KOMIIETEHIUSIMU:

CtpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yUEHUS
3JIEMEHT
KOMIIETCHIINH

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

3HaTh OCHOBHBIE OTNPEIEIICHUS U IOHITUS MTPEIMETOB KpHcTauiorpadus,
MUHEpaJorus u nerporpadus; cnenuGpuKy 1 IpUHLIUIIBI HAYYHOTO
3HAHMUS; TJIABHBIE ITAIlbl PA3BUTUS HAYK;

- 3JIEMEHTHI ¥ IapaMeTpbl IPOCTPAHCTBEHHOM PELIETKH;

- OCHOBHBIE CBOWCTBA KPUCTAIITMYECKOTO BEIIECTBA, KIACCU(PUKALIUIO
KPUCTAJIJIOB U MPOCThIE (HOPMBI MHOTOTPAHHUKOB;

- OCHOBHBIE 3aKOHBI KpUCTAIIIOTpa(ui;

- YCTAaHOBKY U CUMBOJIMKY KPUCTAJJIOB,

- CTPYKTYpPY KPUCTAILJIOB;

- TUArHOCTUYECKHE MPU3HAKA MUHEPAJIOB;

- KJaccuUKaIUI0 MUHEPAIOB, OOIIYIO0 XapaKTEPUCTUKY KIIACCOB,
OCHOBHBIE HAaIPABJICHUS MTPAKTUYECKOTO UCTIOIB30BAHUSI MUHEPATIOB;
- OCHOBHBIC OHAOT'CHHBIC K OK30I'CHHBIC IIPOICCCHI
MUHEPaI000pa30BaHHUsI,;

Ymerpb KOPPEKTHO BBIPAKATh U apTYMEHTHPOBAHO 00OCHOBBIBATH ITOJIOKEHUS
MpeIMETHOM 00JacTH 3HAHUSA, TUArHOCTUPOBATh 3 (HEKTUBHOCTh
METOIOB UCCIIEIOBaHMST;, TPUMEHSITh HOBBIC 3HAHUS B HAYYIHO-
MPAKTUYECKOHN JEATEIbHOCTH.

- OTIPENICISITH DIIEMEHTHI CHMMETPHH U ITPOCTHIE POPMBI MHOTOTPaHHUKOB
U MX KOMOMHAIIMU, CHMBOJIBI TpaHel U KI1acCU(pHUIMPOBATH KPUCTAILIB;

- OTIMCHIBATh CTPYKTYPhI KPUCTAIUIOB;

- OTpeeTATh (PU3UYEeCcKre CBOWCTBA U MOP(OJIOTHIO MUHEPAJIOB.




Bnanets

HaBbIKaMU U MCTOAUKAMH OLCHKH, U HHCTPYMCHTaMU ITPOBCACHUA
I/ICCJIGIIOBaHI/IfI; HaBbIKaMU JUArHOCTUKH KPpHUCTAJIJIOB, MUHCPAJIOB.




4. CTpyKTypa, 00b€EM U colepKkaHne TUCHUIINHBI (MOLYJI5)
OO0wast TpyA0EeMKOCTh JAUCLUILIUHBI COCTABIACT 2 3aU€THBIX €AMHUI] /2 aKaj. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 34,95 akan. 4acos:
— ayauTopHas — 34 akaj. 4acos;
— BHeaynutopHas — 0,95 akaz. yacos
— caMmocrosTenbHas pabora — 37,05 akan. 4acos;

dDopMa arrecTaiuu - 3a4cT

AynuropHas = o
KOHTaKTHast =
Z = dopMa TEKYLIETO
o pabora =9 B
Pa3nen/ Tema 3 (B aKaj. Jacax) £ 2 e KOHTPOIIA Kon
S : & ©|caMOCTOsATENbHOM |  ycleBaeMoCTH U
JUCLIUATUINHBI 5 [ . |xommeTeHIUH
O 2 £ paboThI MIPOMEKYTOUHOM
na0. [mpakr.| 5 g
Tlex. Z'g aTTecTaluuu
3aH.| 3aH. O &
1. OcHoBBI KpucTaILIOTpaduu
Hanmcanue
Peructparnus na o
o JoMalIHei paboTbl
caiire .
. Nel mo 3amaHHOM
https://www.lekto N
: TeMe. Y CTHBIN
rium.tv/ Ha kypc
. orpoc
nekuuii «OCHOBEI
(cobecenoBanue).
1.1 Bopgnas. OCHOBEBI KPUCTAJUIOXUMUHU
Brinonsenue
KpHucTauiorpaduu. 3akoH 0,5 2 ». N3yuenune o TIK-2
o 3aJaHuil TI0 Kypcam
TMOCTOSHCTBA YIJIOB OCHOBHOH U
N «OCHOBBI
JIOTIOJTHUTENIEHOM
o KPHCTATIOXUMHUM.
Hay4HOH
IIpencrasnenue
JIUTEPATYPEI,
pe3ynbTaToOB B BUE
Komcenexra nporpecca Ha Kypce
JICKLIM. P {p P
(caitt openedu.ru).
Nzyuenne
yHens Hanucanue
5 OCHOBHOM U "
. | momamneit paGoTh
JIOMOTHUTENBLHOM | “ye 1+ SalIAHHOI
1.2 CuMMeTpHst KpUCTAILIOB 0,5 2 Hay4YHOU - . TIK-2
HTEDATYDEL TeMe. Y CTHBII
DATYPEL. onpoc
Pabora c
(cobecenoBanue)
OHIUKIIONICAUSMHU.
ITogroroBka k Hamucanne
NpPaKTHYECKOMY | JIoMariHeil paboThl
3aHSITHIO. Nel mo 3agaHHOM
Uzyuenue TeMe. Y CTHBII
OCHOBHOI 1 orpoc
1.3 IIpocteie OpMBI N
p Gbop 0,5 2 2 | nonomnurensHOl | (cobecenoBaHue). [K-2
KPHCTAIJIOB N
Hay4IHOH BeimosHeHne 1
JUTEPATYPBHI. 3anmra
Pa6ota ¢ MPAKTHYECKOMN
SHIUMKJIONCAUSIMU, paboThI
CIIOBapSIMH. Ne 1l




ITogroroBka k

Hanucanue
IIPAaKTHYECKOMY o
JIOMaIlHe# paboThI
3aHATHIO. .
Nel no 3aganHOM
Nzyuenne N
o TeMe.. Y CTHBIH
OCHOBHOI1 1
1.4  Kpucramiorpapuueckue JTOTIOJTHUTEIILHOU onpoc
0,5 2 2 N (cobecenoBanue) TIK-2
CHUMBOJIBI Hay4YHOU
HTeDaTYDEL Brinonnenue u
PaATYPHL, 3amra
KOHCIIEKTa N
. MPaKTUIECKON
nekuuit. Pabota ¢
HIUKJIOTICAUAMH padotel
PHIHKIIONEN ’ Ne 2
CJIOBapSMH.
HUroro no pazaeny 2 4 8
2. OCHOBBI KPUCTAIIOXUMHUH
Wzyuenne
OCHOBHOI 1
N Hanucanue
JIOTIOJTHUTENLHOU o
o JoMalIHei paboTbl
HayJIHOH .
Ne2 no 3aganHOMI
2.1 OCHOBBI KPUCTATTIOXUMUU 1 2 JUTEPATYPBI, . [1K-2
TeMe. Y CTHBIN
KOHCIIEKTa olDOC
nexmuii. Pabora ¢ P
(cobecemoBanue)
SHIMKJIONIEIUSMH,
CIIOBapsMHL.
Wroro no pasneny 1 2
3. OCHOBBI MUHEPAJIOTHH
Hanucanue
JoMalIHei paboTbl
Peructpamms ma | Ne3 mo 3amaHHO#M
wiatopme TeMe.
www. lektorium.tv Beimonsenne
. Ha Kypc «Mucs! | 3amanuii mo kypcy
3.1 BeonHast JIEKLHSL. 05 1 peaJbHOCTH «Mudsr n K-2
Munepanorus. ' KaMHs». pEanbHOCTH KaMH».
NsyueHnune IIpencraBnenue
yueOHOi u PE3y/IbTAaTOB B BUJE
Hay9IHOH mporpecca Ha Kypce.
autepat3399ypsr. |(www.lektorium.tv.).
VYerHbli onpoc
(cobecenoBanue)
Beinonnenue n
3aIuTa
IToaroroBka k .
MPaKTHIECKON
NPaKTUYECKOMY
paboTHI
3aHSTHIO. N
3.2 Kpucrannoxumunueckas Ne 3. Versrii onpoc
1,5 2 5 Nzyuenwue TIK-2
KJIacCU(HUKALUsI MUHEPAJIOB N (cobGecenoBanmue).
yueOHOI U
o Hanucanue
Hay4IHOH o
HTOPATYDbL JIOMAIHeH paboThI
PATYPBL. Ne3 no 3aganHOI
TEeMe.
Brimonnenue u
3ammra
IToxnroroBka k 71a00paTOPHBIX
MIPaKTHYECKOMY pabor
3.3 Onrnueckne u 3aHATHIO. Ne 4,5. YerHbrit
MEXaHUYEeCKHe CBOICTBa 1 33| 2,5 Uzyuenue orpoc TIK-2
MHHEPAJIOB yueOHOI U (cobecenoBanue).
Hay4HOU Hamucanne
JUTEPATYPBHI. JOMaIlHe# paboThl

Ne3 no 3ajaHHOM
TeMeE.




Brimonaenne n

3aIIuTa
IMoxroroBka 11a00paTOPHBIX
MIPAKTUYECKOMY pabor
3.4 CTpyKTypel M TEKCTYpbI 3aHATHIO. Ne 4,5, Vernbrit
MHUHEpAIbHBIX arperaroB B 1 /11 | 2,5 Wzyuenne orpoc IK-2
pyAax v TOPHBIX MOPOaxX yueOHOM U (cobecenoBanue).
Hay4HOI IMTepa- Hanucanue
TYpBI JIOMAIIIHEe#H paboThI
Ne3 no 3aganHOU
TeMe.
Wzyuenne
OCHOBHOI 1
3.5  Kpucramioobpasyromas JIOTIOJTHUTEJILHON Hamnucanue
cpena B nporecce Hay4IHOH pedepara mo
MHHEPanoo0pa3oBaHHUsL. 2 2 3,5 JUTEPATYPBI, 3a7laHHO}l TeMe. IK-2
Ku-nernueckue THIIBI KOHCIIEKTa VYerHbIi onpoc
KpHCTAIUTH3aLuU nekiui. Pabora c| (cobecemoBaHue)
SHIUKIIONETHSIMH,
CJIOBAPAMH.
Brimonnenue
Nzyuenne N
. JoMalIHei paboTbl
OCHOBHOI1 1 110~ .
o Ne3 o 3aganHOMI
TIOJTHUTENEHOM N
o TeMe. Y CTHBIN
3.6 3apoxieHne KpHCTaJUIOB B HAY4HOM JIH-
orpoc
TEOJIOTUIECKUX u 2 221 | 3,5 TepaTyphl, TIK-2
(cobecemoBanue).
METaJUTypTUUeCcKUX IIpoleccax KOHCIIEKTa JIeK-
N Hanmcanue
uid. Pabora ¢ o
JoMalIHei paboTbl
SHIMKJIONIEIUSMH, N
Ne3 no 3aganHOM
CJIOBapsIMH
TeMe.
Wzyuenue
OCHOBHOM H 10- Hamucanune
3.7 OcHOBHBIE TEOpPHH pOCTa MOJTHUTENILHOW | momariHeit paboThl
KPHCTAJIOB B Mpolecce HayYHOH JH- Ne3 mo 3amanHO
r€0JIOTUYECKOTO u 2 2 4 Teparypsl, TeMeE. 0 3aJaHHOU [K-2
TEXHHYIECKOTO KOHCIIEKTA JIeK- Teme. Y CTHBIN
MHHEpao00pa3oBaHus uid. Pabora ¢ ompoc
SHIMKIONeauAMH, | (cobecemoBaHue)
CJIOBapAMHU
HWroro no pazaeny 10 12/61| 21
4. T'eonorn4eckue mponeccsl
Brimonnenune
4.1 OcHOBHBIE TI'€0JOTUYECKHe Nzyuenue JOMalIHe paboThI
MIPOLIECCHI obOpazoBaHms 1 2 yueOHOM U Ne4 1o 3amanHOM K-2
MECTOPOKACHUH TOJIE3HBIX HaY4YHOU TeMe. Y CTHBIN
HCKOTIaeMBIX JIUTEPATYPBI. orpoc
(cobecennoBaHue)
Hanucanue
IMoaroroBka k | momamnrHe# paboOTHI
4.2 TexHHYECKHE NPOLECCHI npakTadeckoMy | Ned mo 3amanHON
MHHEpanoo0pa3oBaHus  HpHU 3aHATHIO. Teme. BreinonHneHue
arJioMepari B TPOU3BOJICTBE 2 1 2 Nzyuenne M 3aluTa TIK-2
YyryHa W CTaldi W B y4eOHOi u 71a00paTOPHBIX
OTHe-yIopHO# (yTepoBke Hay4HOH JhTepa- pabor
TypBl Ne 6. Vernslii onpoc
(cobecenoBanue)
Hamucanue
4.3 OCHOBHEBIE METOJIBI Vsvuenne JIOMaITHe paboThI
KpPHCTaJIIO-MUHEPAIOTUYECKUX e Ned no 3aganHOMI
1 2,05 | yueOHoI 1 Hay4- . IK-2
u nerporpagduyie-cKux . TeMe. Y CTHBIN
. HOH JIUTEpaTypbl
WCCIIEeIOBaHUM ompoc
(cobecemoBanue)
Wroro no pazneny 4 1 6,05




Uroro 3a cemectp

17

17/61

37,05

3a4€T

Hroro no JUCHUIIINHE

17

17/61

37,05

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 3aKiO4aeTcss B MPOpPabOTKE OTAEIbHBIX BOIPOCOB IpU
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/0B 00yueHus). YueOHas JesTeIbHOCTb 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 MpeArosaraeT NoCTaHOBKY IPOOJIEMHBIX BOIPOCOB, 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, 00CYKIEHUEM 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
o0pa3oBaTeNbHOrO TMpolecca M, Kak CleJACTBHe, (OPMHPOBAHUE CaMOpa3BUBAIOLIEHCS
WH()OPMAITMOHHO-PECYPCHOMN CPEIBI.

®opMbl yUeOHBIX 3aHIATUH C UCIIOIB30BAaHUEM 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-MeTOquYecKOe 00ecreueHHe caMOCTOsITeIbHOI padoThI 00y4Yalomumxcst
[Ipencrasneno B mpuioxxenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTecCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 VYueOHo-MeToaMUYeckoe W HHpoOpMANMOHHOE oOecnevyeHHe TUCIHIIMHBI
(Mmomyuis)



a) OcHoBHas TUTEpaTYypa:

1. Tamenepun, A. M. I'eomorus : yueOnuk / A. M. I'aasnepun, B. C. 3aiineB. —
Mocksa : I'opHas kuura, [0. 1.]. — Yacte |V : Mmxenepnas reomorust — 2011, — 559 ¢. —
ISBN 978-5-98672-158-3. — Tekcr : saekrponnsiii // JlaHp | 37eKTpOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/1497 (mata oOpamienus: 06.04.2020). —
Pexxum nmoctyma: st aBTopu3. mosib3oBateneit. Obmias reosorusi: Y4eOHUK 171 By30B. B 2 1./
[Mox pen. A.K.Cokonosckoro.- M., 2011 r.: T.1,T.2.

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

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. bparmna, B.M. Kpucrammorpadus, MuHEepagorus # 0OOTameHne IOJE3HBIX
HCKOMae-MbIX: ydeOHOe mocobue, MuHHCTEpCTBO 00pa3oBaHus M Hayku Poccuiickoit dene-panum,
Cu-Oupckuii Penepanpueiii yHHBepcHuTeT, KpacHosipck: Cubupckuii denepaibHbIii yHUBEPCHUTET,
2012. 152 c. [Bnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=363881

2. Epmomnos, B.A. OcHoBel reonorun: YueOnuk // B.A. Epmonos, JI.H. Jlapuues, B.B.
Moceiikun / Ilom pea. B.A. EpmonoBa - 2-e¢ u3zg., crep. - M.: H3marensctBO MOCKOBCKO-TO
rocy-IapCcTBEHHOro TOpHOro ynuBepcutera, 2008. -598 c. [Onekrponuwiii pecypc]. - URL:
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-i-osnovy-geologii-ermolov-va-larichev-
n-moseykin-vv.pdf

3. 4. Ipsixos, B.H. I'eonesus : yuebnuk / b.H. IpsikoB. — 2-¢ u3n., ucnp. — CaHKT-
ITe-tepOypr : Jlanb, 2019. — 416 c. — ISBN 978-5-8114-3012-3. — Texkcr : anexTpoHHbIH // JIaHb :
aNeKTpoHHO-0nOmoTeunas cucrema. — URL: https://e.lanbook.com/reader/book/111205 . — Pesxxum

JOCTYyTA: JUIS aBTOPU3. TIOJIb30BaTEIICH.

5. Epunosa, U.H. 'eonesus : yauebnoe mocobue / U.U. Epunoa. — Mocksa : MU-CUC, 2017.
— 55 c¢. — Teker : anmektpoHHbIA // JlaHb : 3mexkTpoHHO-OMONMOTedHass cuctema. — URL:
https://e.lanbook.com/book/105279 . — Pexxum A0CTyIa: T aBTOPH3. TOJIE30BATE-TIEH.

6. l'unporeosnorust u uHXeHepHas reosiorus : yueOHuk / A.M. Nanbniepun, B.C. 3aii-ues, B.M.
Moceiikun, C.A. ITyneBckuii. — Mocksa : MUCHUC, 2019. — 424 ¢. — ISBN 978-5-907061-48-4. —

Texct : osmekrponsblii //  JlaHp :  3JeKTpoHHO-OmMOmmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/129005 . — Pexxum A0CTyIIa: T aBTOPH3. MOJIE30BATE-TIEH.
7. Tonmbiackas, @.A. 'eonorus : meroguueckue ykazanus / @.A. ['ombiaCcKas. — Mocksa :

MUCHUC, 2019. — 22 ¢. — Tekcr : a1eKTpoHHbIH // JIaHb : 3JIeKTpOHHO- OMOINO-TeYHas CUCTe-Ma. —
URL.: https://e.lanbook.com/book/129009 . — Pexum gocTyma: i aB-TOPH3. MOJIB30BA-TEICH.



https://e.lanbook.com/book/1497
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http://biblioclub.ru/index.php?page=book&id=363881
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-i-osnovy-geologii-ermolov-va-larichev-ln-moseykin-vv.pdf
http://www.geokniga.org/bookfiles/geokniga-geologiya-chast-i-osnovy-geologii-ermolov-va-larichev-ln-moseykin-vv.pdf
https://e.lanbook.com/reader/book/111205
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B) MeToaunyeckue ykasaHus:
TTnencTarmeHKE! R TINUTTOKEHUT q

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haunmenosanue I10 No norosopa CpoK eCTBUS JTUICH3UU
MS Windows 7
Professional (st J1-1227-18 o1 08.10.2018 11.10.2021
KJ14CCOB)

MS Windows 7

Professional (st J-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007 |\ 135 47 17.09.2007 Geccpoumo
Professional

7Zip CBOOOJTHO 0ecCpovHO

IIpodeccnonanbubie 02361 JAHHBIX U HH)

OPMAIIMOHHBIC CTIPABOYHbLIC CUCTEMbI

Hazsanue xypca

Ccrlika

HannonaneHass uH(pOpManmoHHO-aHAIUTUYECKAsT
cucrema — PoccHiCKM HMHIEKC HAy4YHOrO
nutupoBanus (PUHIL)

URL: https://elibrary.ru/project risc.asp

[TouckoBas cucrema Axanemusi Google (Google
Scholar)

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

Undpopmanmonnass cucrema - Enaunoe okHO

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

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

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

JlaGopaTopusi MUHEPaJIOTHH:
Y4eOHbIe KOJUIEKIIMA MHHEPAJIOB M TOPHBIX MOPO]] HA CTEHaX.
Konnmekuuu MUHEPAnoB, TOPHBIX IMOPOJ, IOJIC3HBIX HCKOMAeMbIX, (Quopbl u (ayHbsl B
reosiorndeckom my3ee MI'TY. Paboune kosutekuu mojaeneld kpuctayuio. IlIkana TBepaoctu
Mooca B simukax. I eonornueckuii kommnac. Y4eOHble Te0JIOTHIECKUe KapThl.

JlabopaTopus nerporpaduu:
VueOHbIe KOJJIEKIMU TOPHBIX MOPOA Ha cTeHaax. KoIeKnuu TOpHBIX MOPOJ, IMOJE3HBIX
UCKOTIaeMbIX, (1ophl U (ayHsl B reonorudeckoM myszee MI'TY. Illkana tBepmoctn Mooca B
Amuukax. ['eogornueckuii kommnac. Y4ueOHble Te0JI0OTHYECKUe KapThl.

VY4eOHble 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
3JIEKTPOHHYIO HH(POPMAILIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA

AyIuTOpUU I CAMOCTOSTEIBLHOM PabOTHI: KOMITBIOTEPHBIC KIIACCHI; YUTATBHBIC 3aJTbI
OMOJINOTEKH:
[Tepconanbubie KoMIbIOTEPBI ¢ TaketoM MS Office, Beixogom B MIHTEpHET U ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHUTETA

[Tomemenne st XpaHeHUs W NPOPUIAKTUYECKOTO OOCITYKHUBAaHUS Y4EOHOTO
00opyIOBaHUs:
Cremnak i XpaHEHUsT y4eOHO-HATTATHBIX TOCOOMH U yu4eOHO-METOIUYECKON



[Tpunoxenue 1

6 Y4eOHO-MeTOqUYEeCKOE 0OOecTiedeHHe CAMOCTOATEILHOM padoThl 00y4Yaommxcst

ITo

mucuuiinHe  «OCHOBBI  MUHEpPAJIOTMM»  IPEIyCMOTpEHAa ayauTOpHass U
BHEAYJMTOPHAS CaMOCTOSTENIbHAs padoTa oOydaromuxcs. TpyaIoeMKOCTh CaMOCTOSTEILHOM
paboThI CTYJIEHTOB 0 Y4eOHOMY TUTaHy cocTaBisieT 49,35 akaj. yacos.

IIpuMepHas CTpyKTypa U COJAEp:KaHUE Pa3iesIOB JUCLUAIIINHBI

Kon

TEMBI

Tema
JOTUCIHUITIIINHBI

Conepxxanue

1 cemecmp

P1

Ochoebl Kpucmannozpaguu.

T1.1

BBoaHass. OCHOBEBI
Kpuctauiorpaguu. 3aKoH
MOCTOSTHCTBA YTJIOB

Mpunepanorus ¥ MeTaulyprus 3apoAuiInch
IIPAKTHYECKU OJJHOBPEMEHHO Ha 3ape pa3BUTHUSA
yenoBedecTsa. [Ipeamer u 3amaun
KpUCTaJIorpaduu, KpUCTAIUIOXUMHUH U
MUHEPAJIOTUU. 3HAYEHNUE ITUX HAYK JUIS
HCCJIE0BAHNS MUHEPAIIOB, PY, TOPHBIX IIOPOJ,
arJoMepaToB, IIJIAKOB U MeTasuioB. O6mas
XapakTepUCTUKa KpucTaiuioB. Kparkas ncropus
pa3BUTH O0LIEeH U TEXHUYECKOH
KpHUcTaiiorpaduu 1 MUHEpaJIOTHH.

ArperaTHble cocTOsIHUS BelecTBa. Kpucramt u
KPUCTANINYECKOE COCTOSIHNE MUHEPAJIOB U
MeTasuioB. OOIME CBOMCTBA KPUCTAIUIOB:
OJIHOPOAHOCTB, TUCKPETHOCTD, AHU30TPOITHOCTb,
CUMMETPUYHOCTh, CIOCOOHOCTH K
camoorpaHeHuio. PacpoctpaHeHHOCTh
MHUHEPATbHBIX KPUCTAJUIOB B IIPUPOJIC, TEXHHUKE U
OBITY.

T1.2

CuMMeTpHs KpUCTaJUIOB

DJIEMEHTBl CAMMETPHUH: LIEHTP, INIOCKOCTH U OCH
(TIOBOPOTHBIE U HHBEPCUOHHBIE) CUMMETPHH.
B3anmoneicTere 3J1eMEHTOB CUMMETPUU. Bubl
CUMMETPHUH, CHHTOHUH, KATETOPUH U UX
KJ1accuuKarms.

T1.3

[TpocTeie hopMBbI KPUCTAIIIOB

Kpucrainn, ero rpanu, pedpa u BepiunHbl. CBs3b
BHEIIHEH (pOpPMBI U BHYTPEHHETO CTPOEHUS
KpuctamuioB. Popma KpUCTAIIIIOB. 3aKOH
IIOCTOSIHCTBA JIBYI'paHHBIX yriioB. IIpocTeie n
KOMOMHAaIMOHHBIE (POPMBI TpaHei, pedep u
BeplIMH. BHemHue popMbl 1 aHATOMHUS
kpuctamioB. CkeneTHble (POPMbI KPUCTAIIIOB.




Kon

TCEMBI

Tema
MUACIUILIUHEI

Conepxanue

Kpucrannuueckue ABOMHUKH.

T1.4

Kpucramnorpaduueckue
CHMBOJIBI

[TpaBuiia BeIOOpa KpucTaIIOrpadguueckux ocei u
€IMHUYHOU IpaHu. 3aKOH pallMOHATEHOCTU

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

dbopwm.

P2

Ocnoegubl Kpucmajiioxumuu

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 KPUCTAINTIOXUMHYECKUX
crpykrypax. [IpocTtpancTBeHHas
KPUCTAJUIMYECKAs PEIIETKA U €€ DJIEMEHTHI: Y3JIbI,
PAIBL, JIOCKUE CETKU U 3JIEMEHTapHbIE STYCHKH.
PetuxynsipHasi IJIOTHOCTH TJIOCKUX CETOK U
rpaHell KpucTajlia. YTIJI0BbIe U TUHEHHbIE
napameTpbl KpUCTAUTMUECKUX perieToK. THrb
KPUCTAJUIMYECKUX perieTok bpasa.
TpaHcIAIMOHHAST CHMMETPHS KPUCTAILTHYECKUX
cTpyKTyp. IIpocTpancTBEHHbBIE TPYHIIBI
cummetpun E.C. denoposa. [Tormmopdusm.
[MTomutunusm. M3omopdusm. M3oaumopdusm.
Tunbl XUMHUYECKHUX CBS3EM B KpUCTAJIAX.
Koopaunanuonsslie uncna. Kpucramnnaeckue
PacTBOPHI 3aMEIICHMS], BHEAPECHUS 1 BBIYUTAHUS.
MopdoTponus. ATOMHBIE pa3pyIIeHUs CTPYKTYPBI
kpuctamwioB. Kimaccudukanms negexron
CTpyKTyphl. Toueunsie nedextsl. Jucaokammu
KpaeBbl€ U BUHTOBBIE. [[MOTHOCTH AMCIOKANNA,
MeToIbl X HabmroAeHus. CTpyKTYphI pacmaja
M30MOP(HBIX KPUCTAIIIMYECKUX PACTBOPOB.

P.3.

Ocnoevt Munepaiocuu

T.3.1

BBognas meknusi.
Munepanorus

[TonsiTue o MuHepane u MuHepanoruu. Posp
MHUHEpaia Ha ciyx0e UBIIN3aIuu. MuHepabl 1
MUHEpAIbHOE ChIPhE B YEPHON METAJLTYPrHUH.
OGm1as, reHeTUYECKasi, peruOHAIbHAS,
KOCMUYECKasi, TEXHUYECKAsl U TEXHOJIOTHYECKast
MUHEpAJIOTHUS.

T.3.2.

Kpucramnoxumuueckas
KJIaccu(uKalus MUHEPAJIOB

Kpucrannoxumuueckast kinaccuukamus
MUHEpAJoB, €€ MPUHIUIILI. XapaKTEepPUCTHUKA
MUHEpaIbHBIX TUIIOB, IIOJITUIIOB; KJIACCOB,
IIOAKJIACCOB; TPYIIIL, IOArPYIII; BUJIOB,
Pa3sHOBUHOCTEH; MHANBUIOB U CYOUHAUBU/IOB.




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.),

-OTHEYMOpPHBIE: (MarHe3uT (MEePUKIIa3), TOJIOMUT,
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.),

-MHHEPAJIbI - 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 ONPEAETICHUS
[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. Kinaccudukarnus
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 METJLTypruu (Iuiax /
MmeTtasun). [ paBUTalMOHHBIE TPOIIECCHI
oborarmieHs MUHEPaJIOB.

OnexmpomazHumHvle c80UCMEA MUHEPATLOB.
MarauTHBIE cBOiicTBa. MeTOIBI MATHUTHOTO
o0oraIeHus KeJIe3HbIX PY/I.
Tepmoanextpruueckue cpoictBa. TepmoI/IC.
Tepmomnapsl. [1pe30351€KTpHUYECKHE CBOKCTBA
(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

W neanbHble U peabHble KPUCTAILIBL.
Kpucramnomopdonoruueckas CTpykrypa.
[TonsTHs 00 OrpaHke, rabuTyce u O0IHKe
KPUCTANTHYECKAX MUHEPAIbHBIX HHIUBU/IOB.
Knaccugukanus kpucTauioB 1o o0JIuKy
(M30METpPHUYHBIE, YAJTUHEHHBIC U YIUIOLIEHHBIE).
OTtHOCHUTENBHBIE U a0COIIOTHBIE Pa3MeEpbl
MUHEpaJIbHBIX HHIUBHUIIOB. [ panynomeTpuueckas
KJaccu(puKalus MUHEPAJIbHBIX CTPYKTYD.
YnopsnoueHHoe (apauieabHOEe, ABOMHUKOBOE,
palualIbHO JYYHUCTOE U JIp.) U OecriopsouHoe
CpacTaHWe MHUHEPAJIbHBIX WHINBH/IOB.
OHI0TaKCHATIbHOE, STUTAKCUAIBHOE U
MOWKHUIIUTOBOE IPOPACTAHNE MHUHEPATBHBIX
WH/INBUJIOB.

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

T.3.5

Kpucrannoobpasyromias
cpeza B mmpoliecce
MUHEPATI000pa30BaHus.
Kunernueckue TUIIBI
KpHUCTaTU3al1N

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

T.3.6

3apokJeHNE KPUCTANIOB 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 KpUCTAIUIOB. KpucTramioxumMudeckne
THUIIBI 3aPO/IBIILIEBBIX [IEHTPOB KPUCTAIIU3AIUN
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
re0JIOTHYECKOro U

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




Kon

Tema
Conepxxanue
TeMBI JTUCIUIIINHBI p
TEXHUYECKOTO nuciokanroHHas. OCOOEHHOCTH WX peanu3aliy B
MUHEPAT000pa30BaHUS MPUPOJIHBIX U TEXHUIECKUX YCIOBHSIX. CIIOCOOBI
yIpaBieHUs] KWHETUKOM KpUCTaNIN3allud U
KauecTBOM 00pa3yoLINXCsl METAIIIIOB U
MUHEpaJOB.
P4 T'eonocuueckue npoyeccol
T.4.1 OCHOBHBIE T€0JIOTUYECKUE ['eosiornyeckoe cTpoeHne 3eMHOTO 1apa.

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;

- HICrMAaTUTOBBIC, KpAaTKasd XapaKTCPHUCTHKA
ITOJIC3HBIX HCKOIIACMBbIX,

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

- TUAPOTEPMANIBHBIE MECTOPOXKICHUS LIBETHBIX U
JIETUPYIOIIUX PYA.

OK302ennvie npoyeccaul.

- (huznyeckoe, XUMHUECKOE U OMOJIOTHYECKOe
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 TIMHBI U JIP.), OMOXUMHUYECKHE
(OostoTHBIE KENe3HbIE PY/Ibl, TOPMSHUKY U 1P.).

Memamopghoeennvie npoyeccoi:

PernonanbHbIN, KOHTAKTOBRIA M JUHAMHUYCCKUN
Metamopdusm. Ctaanu metamopdusma.
MeTtamopdoreHHbIe MECTOPOKICHUS JKETIE3UCTBIX
KBaplUTOB, 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 OTXO0AaX
(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 TpyOOIIPOBOAAX.

Munepanoobpa3oBaHue IIPH CTaCTIIIaBUIBHBIX
npoueccax. AccuMUIIALUA U3BecTU. MuHepanorus
CTaJICIUIaBUIbHBIX IIIAKOB.

Musnepanoobpa3zoBaHue B OTHEYIIOPHBIX U3IEJIUAX
B METAJUTypruv. MUHepanorus KBapuuTOBBIX
(IMHACOBBIX ), IIAMOTHBIX, IEPUKIIA30BbIX,
HIMHAHENb-(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- WU 0€30TXOIHOM
nepepaboTKU MUHEPAILHOTO ChIPbSL.

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€HOCTIEKTPaibHbIe aHAIU3bI. JIOKaTbHBIN
PEHTI€HOCTIEKTPAJIbHBIN aHAJIM3.

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




Kon

TCEMBI

Tema
JACTTUTIITAHBI Conepxanue

MI/IKpOCKOHI/IHGCKOG HCCIICAOBAHUEC MHUHEPATIOB B
MpoOXoadAIIeM CBETE.

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

OEeKTPOHHbIE MUKPOCKOIMYECKHE UCCIIE0BAHMS
(METOI0M PEIINK, CKAHUPOBAHUS U
IIPOCBEYMBAHUS).

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

Kommnbrotepras rpadudeckast 1 CTaTHCTHYECKast
00paboTKa JAHHBIX MUHEPAJIOIMUECKUX U
KPUCTAJTIOXUMUYECKUX UCCIIEJOBAHUM.

Ilpumepnaa memamuka camocmoamenvHoi padbomul

CamocrosTenbHast paboTa 3aKII04aeTcsl B U3y4YEeHUH PEKOMEHyeMOM JINTepaTyphl 1O
TE€MaTHUKE MPAKTUYECKUX 3aHIATUI U B BBIMOJIHEHUH JJOMAIIHUX paboT M0  JUCLHUIUIMHE.

Ilpumepnuolii nepeuens mem domauwinux paoom:

1. Ilepeyens Tem nomarnen paGoTsl Nel: «OcHOBBI KpucTasuiorpadumy:

HcTopus pa3BUTHS MUHEPAIIOTUH U METAJLITYypPrun

[Ipeamer m 3amaum Kpuctamiorpaduu, KpUCTAUIOXMMHUU M MUHEPAIOTHU.
3HaueHUE DSTUX HAyK /I HUCCIENOBaHUS MHMHEPAIOB, pPyH, TOPHBIX IOpPOJ,
arJaoMeparos, IIJIAKOB U METAJIOB.

Kparkass wucropust pa3Butus oOmed M TEXHUYECKOH Kpuctamiorpadpuu u
MUHEPAJIOTUH.

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

OO1e cBOMCTBa KPUCTAIIIOB: OAHOPOAHOCTb, TUCKPETHOCTh, aHU30TPOITHOCTH,
CUMMETPUYHOCTb, CIIOCOOHOCTh K CaMOOTpaHeHHuio. PacmpocTpaHeHHOCTh
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 AJIEMEHTApHBIC STYEHKH.

Tunel Kpucraummueckux pemerok bpass. TpaHCIALIMOHHAs CUMMETPUS
KPUCTAJUIMYECKUX CTPYKTYP.

[Tomumopdusm. [Momurunuzm. Mzomopdusm. M3oaumopdusm.

Tunel XuUMHUYECKHMX CBsi3ed B KpUCTaulax. KoopauHAIMOHHBIE YHCIA.
Kpucrannuueckue pacTBOpbl — 3aMEIIEHUs, BHEAPEHHS M BBIYMTAHMUSL.
MopdoTtpomnusi.

ATOMHBIE pa3pylIeHUs CTPYKTYypbl KpuctayiioB. Knaccugpukanus nedekron




CTpyKTyphl. Toueuynsie nedexTsl. Jlucaokamum KpaeBble U BHHTOBBIC.

e [IlnotHoCTM aAMciokanmii, MeToabl uX HaOmoaeHus. CTpPYKTypbl pacrnaia
U30MOP(HBIX KPHCTAITMUYECKUX PACTBOPOB.

3. Ilepeuenp Tem gomariHeit padboThl Ne3: «OCHOBBI MUHEPAIOTHUI

e [lonarue o MmuHepasne u MuHepasoruu. Poss MuHepana Ha ciry)kOe HUBUIM3ALUN

e  MuHepasibl U MUHEPAIBHOE ChIPbE B YEPHOU 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, OKATHIIIH, (PEPPOCIUIABbI) 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,
MPUMEHSEMbIM B UePHON METATypruu: (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 (PU3MKO-XUMUYECKIX CBOMCTBAaX MIIAKOOOPa3yIOIIUX
MUHEepaioB (ouBUHBI (PopcTepuT, PasiuT, KaIbIIMOOIMBUH ), MEITHIATHI
(TeIeHUT, OKEPMaHUT), MUPOKCEHBI (JTUOTIC, TeACHOSPTUT) U Ip.).

o  DU3HKO-XMMHUYECKHE CBONCTBA MUHEPAJIOB - HOCUTEJIEH BPEIHBIX
TEXHOJIOTHYECKHUX IpuMeceit: cepsl, pocdopa, uHKa U J1p. (CyabGuIbl: MUPUT,
apCEHOIUPHUT, MUPPOTHH, chaNepHT U 1p.; pochaThl: amaTuT, CHINKOKAPHATHT U
np.) VX BnusiHuE Ha KaUeCTBO METALTYPrU4eCKON MPOIYKIIUH.

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 PyTEpOBKE U MUHEPATBHBIX
OTJIO’)KEHUH B TPyOOIPOBOIaX

IlepeyeHb npakTHYecKUx padot
1. OnpeneneHne CMMMETPUN HA MOJIENSIX UACATBHBIX KPUCTAJUIOB 2 qaca
2. OmnpeneneHre BHEUIHUX TPaHHBIX, peOEpHBIX M BEPUIMHHBIX (OPM B KpHCTaIax.
VYcTaHOBKa KPHUCTAIOB U ONpENeeHUue KPUCTAUIOrpapMuecKuX CHUMBOJIOB T'PAaHHBIX,
peOepHBIX U BEPUIMHHBIX (hOpM

2 yaca
3.
4. N3yyenue cucreMaTuuecKou KOJUIEKIIMY MUHEPaAIOB. POpMBI IPUPOIHBIX BBIACICHUI
MUHEPAIOB 2 qaca
S. Jlnarsoctuueckue CBOMCTBA MUHEPAJIOB 3 yaca.
6. Uzyuenue, onucanue (GU3NUECKUX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTEH

cpacraHus, onpeaeNieHue MUHEPAIOB, CIOCOOOB UX MCTOIb30BAaHUS B YEPHON METAJLTYpruu U
HapOJIHOM XO35MCTBE 2 gyaca



[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, KHaCCH(bHKaHHm KpHUCTAJIJIOB U
MPpOCTBIC q)OpMBI MHOT'OT'PAHHUKOB;

- OCHOBHBIE 3aKOHBI KpucTajiorpaduu;

- YCTAaHOBKY ¥ CUMBOJIMKY KPHUCTAJLIOB;

- CTPYKTYpPY KPUCTAILIIOB;

- TNarHOCTHYECKUE PU3HAKH MUHEPAJIOB;

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

IIpumepHBIii IepeYeHb BONPOCOB K 3a4eTy

[IonsATHE O KpUCTAIIE U KPUCTAJUIMYECKUX BEIIECTBAX.

OCHOBHBIE CBOICTBA KPUCTAJLIOB.

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

[IpocTpaHcTBEHHAss KpUCTAJUIMYECKAs PEIIETKA, €€ DJJIEMEHTHl U

IapameTpsl.

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

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

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

8. IlpaBuia ycTaHOBKM KyOUYECKHX M T€TParoHaJbHBIX KPUCTAJIIOB.

9. IlpaBuia ycTaHOBKH TPUTOHAIBHBIX M T€KCATOHAIBHBIX KPHCTAILIOB.

10.ITpaBuna ycTaHOBKHM KPUCTAJUIOB HU3ILEH KaTErOPHH.

11.3ak0H MOCTOSTHCTBA TPAHHBIX YTJIOB.

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

13.0cHOBHBIE THUIIBI KPUCTALIMYECKUX PEIIETOK U THUIBl PEIIETOK
BPABD.

14. Tunpl KpUCTAIUTMYECKUX CTPYKTYP HOHHBIX KPUCTAJIIOB.

15.Tumel KpUCTAIIUYECKUX CTPYKTYP METAIUTMUECKUX KPUCTAILIOB.

16.Tunpl KpUCTANIMYECKUX CTPYKTYp AaTOMHBIX M MOJIEKYJISPHBIX

el N =




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

MHHEPAJIOB;

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

KpPHUCTAJIOB.

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

18.ITonmuMopdhr3M U OTUTUITH3M.

19.Ilonatue o MuHepane, pydae u 1opone. [IpombinuieHHas
Kjaccudukanms.

20.Kpucramioxummudeckas KIacCH(PUKAIUsI MUHEPAJIOB.

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

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

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

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

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

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

27.1lonpoOHass xapakTepuCTHKa rematuta W KopyHzaa. CBeneHus o
MarHeTuTe.

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

29.XapakTeprcTiKa KapOOHATHBIX MHHEPAJIOB: KAJBIIUT, OJIOMHUT,
MarHe3uT, CHAECpPUT, MalaxuT, azypur. KX ponb B uepHOH
METaJUTYPTHH.

30.Xapakrepuctuka Cyib(UIOB: XaIbKOMUPHUT, MUPPOTHH, TaJICHUT,
chaneput, MonIMOAEHUT, apceHonuputr. HMXx porb B dYepHOU
METaJLTypPTrHH.

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




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

32.XapakTepuCTUKa CHIIMKaTHBIX MHHEpPAIIOB M3 TPYIIbI IOJIEBBIX
IIMATOB.

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

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

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

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

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

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

39.0K30reHHbBIe TPOLIECCHl: BBIBETPHUBAHME U  0OCAJKOOOpa30BaHUE
(puznueckoe, XuMHUYeckoe M OMOXUMHUYECKOE). MecTopoKIeHUs
HOJIE3HBIX UCKOMAEMBIX.

40.MeTtamoppuYeCcKre TPOIECCHl: KOHTAKTOBBIM W PErHOHAIBHBII
MeTaMop(pu3M. MecTOpOXKIeHUS MOJIE3HBIX NCKOMAeMBbIX.

41.TexHuyeckue MpoIecchl MUHEPaIo00pa3oBaHus.

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

43.I1pouecchl KPUCTAILTU3AUH [TPH arJIOMEpaLnu.

44 XapakTepucTHKa TJAaBHBIX U XapaKTEPHBIX arjoMeparuOHHBIX
MUHEPAJIOB.

45.I1apareHe3uc MUHEPasoB.

46.OCHOBHBIE CBEJICHHSI O KPUCTAJUIM3ALIMHU BEIECTBA.




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

KOMIICTEHIIAH
47 KuHEeTn4eCcKue TUIIbI KPUCTAIIN3ALINN.
48.3apokaeHne KpUCTaIoB.
49.0cHOBHBIE TCOPHH POCTA KPUCTAILIIOB.
50.Kpucraorpaduss ¥ MUHEPAIOTHsS METAUTYPrHYECKUX HIIAKOB H
IILIAMOB.
VMeTs: KOPPEKTHO BBIPAXKaTh M apI'yMEHTUPOBAHO IpuMepHbIii NepeYeHnb NPAKTHYECKHX PpadoT
000CHOBBIBATH MOJIOKEHHUS TIPEAMETHOM 00actu | 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 KPHUCTAILIOB u onpejieseHre
3HaHUSA B HAYYHO-TIPAKTUYECKON JEATENBHOCTH. | KPUCTALIOrPAa(QUUECKMX CHMBOJIOB TPAHHBIX, PEOEPHBIX U BEPUIMHHBIX
dbopm
- OTPEACIATD SJTEMCHTBI CHMMCTPUN U IPOCTBIC | J3yyenre  CHCTEMATMYECKOM — KOJUIEKIMH — MUHEPAIOB.  DOpMEI
(OpMBI MHOTOTPAHHUKOB ¥ UX KOMOMHAIHH, MPHPOJTHBIX BHLICCHHI MITHEPATIOB
CHMBOITbI TPAHEH U KIacCHPUIMPOBATH JInarHoCTHYECKUE CBOMCTBA MHHEPAJIOB
KpHUCTAILIBL, N3yuenue, onucaHue (pU3NYECKHX CBOWCTB, CTPYKTYPHO-TEKCTYPHBIX
- ONHCHIBATS CTPYKTYPHI KPHCTATIOB: 0COOEHHOCTEH CpACTAHHs, ONPEJCICHHE MHHEPAIOB, SnocoGOB HX
VICTIOJb30BaHUs B YEPHON METALTYPIHU U HAPOJIHOM XO35HCTBE
- OTIpeIeNIATh (PU3HIECKUE CBONCTBA U
MOP(]OJIOrHI0 MUHEPAJIOB.
Bnaners HaBBIKAMU U METOJMKAMH OLEHKH U ITepeuens TeM joMariHel paboThl  «I €0IOTHYECKHE TIPOIIECCHI»

WHCTPYMEHTAMU IPOBEJICHUS UCCIIEIOBAaHUM;
HAaBbIKAMH JMATHOCTUKU KPUCTAIIIOB,
MUHEpPAJIOB.

OCHOBHBIE HJIOTEHHBIE MTPOLECCH MUHEPAT000pa30BaHuUs
DK30reHHbIE TPOIIECCHl MUHEPAIO00pa30BaHUS
TexHuueckue nporecchl MUHEpanooOpa3oBaHUs NP arjoMeparuu

MuHepanoobpa3oBaHUE B TOMEHHBIX IIPOIECCaX




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

Munepaiorusi JOMEHHBIX IIUTAKOB, 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» BKIJIIOUAET YUYET YCIEIHOCTH 110 BUAAM OLIEHOYHBIX CPECTB.

HIkana oueHMBaHUs JOMAIIHUX PadoT

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

«3auTeHO» BBICTABIIACTCS B ClTydyae, €ClIi JJOMAIHssA paboTa oQopMIIeHa B COOTBETCTBUE C
TpeOOBaHUSAMHU METOAMYECKHX yKa3aHWH, TeMa JI0CTaTOYHO MpopaboTaHa, MaTepuas XOpOILIOo
CTPYKTYPUPOBaH, KOJIMYECTBO HCIIOJIB3yEMOW JMTepaTypel He MeHee 5. B ciydae, ecin
KaKoi-1m00 U3 KpUTEpUEB HE BBIIIOJIHEH, JOMAIHASA paboTa BO3BpalllaeTcs Ha 10paboTKy.

[Ipouienypa olleHMBaHUS 3HAHWM, YMEHUW, HABBIKOB 1O JucHUIIHHE «OCHOBBI
MUHEPAJIOTUU» BKIIIOUAET yUYeT YCHEIIHOCTH 10 BHAaM OILICHOYHBIX cpeacTB (11.6.).
[IpakTueckue 3aHATHSI CYMTAIOTCS YCIEIIHO BBIIIOJHEHHBIMU B CITy4ae NPEAOCTaBICHUS B
KOHIIE 3aHATHUSI OTYETA, BKIIFOYAOIIET0 TEMY, COOTBETCTBYIOLIME PUCYHKH U MOJIUCH.
Tembl momMamHUX paboOT pacHpeessoTCs Ha IEPBOM  MPAKTUYECKOM 3aHSTHH, TOTOBBIC
paboThI MPEIOCTABIISAIOTCA B COOTBETCTBYIOIINE CPOKH.
JlonycCk K 3a4eTy ¢ OEHKOMN BBICTABIISIETCS MIPU:
- 3a4TCHHOM KOHTPOJIBHOU padoTe;
- IPEJIOCTABJICHHBIX OTUYETAX IO MPAKTUYECKUM padOTaM.

IIkana oueHMBaHUS NPAKTHYECKUX PadoOT

HpaKTI/I‘-IGCKI/Ie 3aHATUSA CHUTAIOTCA YCIICIIHO BBIMTOJIHECHHBIMU B ClIydac NMPCIOCTABIICHUSA B
KOHIIC 3aHATUA OTUYCTA, BKIIFOYAOMIECTO TEMY, COOTBCTCTBYIOLIUEC PUCYHKH U ITOAITUCH.

ITpomexyTouHas aTTecTanys 1o JTucuUIuInHEe «OCHOBBI MUHEPAJIOTUN» BKIHOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS 00yUaIOUIMMUCS 3HAHU, U
NPaKTUYECKHE 3aJaHNs, BBIABIISIOIINE CTENIEHb C(POPMUPOBAHHOCTH YMEHUHN U BIIa/IEHUH,
IpoBOJUTCA B (hopMe 3aueTa.

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

IIpumepHBbIii NepedYeHb BONPOCOB K 3a4€Ty

51.ITonsiTHE O KpHCTAIJIE U KPUCTANTMYECKUX BELIECTBAX.
52.0OCHOBHBIC CBOHCTBA KPUCTALIOB.
53.CuMMeTpust KPUCTAIIOB, BUABI CHMMETPUH, CHHTOHUH, KATETOPHH.
54 .IlpocTpaHcTBEHHAs! KPUCTAJUIMYECKAs PEIIETKa, €€ SJIEMEHThI U ITapaMeTphl.
55.IToHsITHE O IPOCTHIX M KOMOMHAITMOHHBIX (pOpMax, IPUHIIUITBI UX HA3BAHUS.
56.YcranoBka kpuctamio. [IpaBuna BeIOOpa oceld W €IMHUYHON rpaHu. MHIEKCH U CHIMBOJIBI

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 KPUCTAJUIOB HU3IIEH KaTETOPHUH.
61.3aK0H OCTOSIHCTBA TPAHHBIX YTJIOB.
62.0OcHOBHBIE 33]]a4l KPUCTAIIOXUMHHU. THUITBI TUIOTHEHIIIMX APOBBIX YIIAKOBOK.



63.0OcHOBHBIE TUIIBI KPHUCTAIIMUECKUX PELIETOK U TUIIBI perieTok BPABD.

64.Tunb! KpUCTAUIMYECKUX CTPYKTYP HOHHBIX KPUCTAJLIOB.

65.Tunbl KPUCTAITMYECKUX CTPYKTYP METAJUIMYECKUX KPHUCTAIIOB.

66.Tumnb! KpUCTAUIMYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAILJIOB.

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

68.ITosmmophH3M U TOTUTUITH3M.

69.IlonsTre 0 MuHepae, pyae u nopoze. [Ipomsliennas knaccudukanus.

70.KpucramioxuMuueckas KjaacCupUKaIus MAHEPAIOB.

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

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

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

74.ITonsTre 00 orpaHke, rabuTyce U o0MKe MuHepasioB. Kiaccudukaius MUHEPATIOB O O0JIUKY
U CTETeHU uanoMopdusma.

75.Knaccuduxanust CTpyKTyp MO OTHOCHUTEIHHOMY M a0COJIIOTHOMY pa3Mepy MHHEPaIbHBIX
WH/INBUJIOB.

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

77 IlogpoOHast xapakTepucTHKa reMatuTa U kopyHjaa. CBeJJeH!s] O MarHEeTuUTe.

78.IloapoOHas xapakTepuCTUKa MarHeTuTa U XpoMuTa. CBEICHUS O IIMUHEIN U BIOCTUTE.

79.XapakTeprcTuka KapOOHATHBIX MUHEPAIOB: KAJIBITUT, I0JIOMUT, MarHe3UT, CHJIEPUT, MAJIAXHUT,
azypurt. VX ponb B 4epHON METaJLTypruu.

80.XapakrepucTuka Cynb(UIOB: XaIbKOIMUPUT, MHUPPOTHH, TAJICHUT, C(HaiepuT, MOIUOICHUT,
apceHonuput. VX posb B uepHON METaTypruu.

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 SHAOTCHHBIX, SK30TCHHBIX M METaMOP(OTEHHBIX IPOIECccax
MHUHEpaIo00pa30BaHuUs.

87 .MarmaTtudeckue nporecchl (3¢ y3uBHBIC M HHTPY3UBHBIC). Kiaccudukarus MarMaTnaecKux
nopoj: Kuciele (TpaHHT), cpeAHue (CHUEHHUT, AMOPHUT), OCHOBHBIE (rabOpo, 06a3aibT),
YIBTPOOCHOBHBIE (YHUT, KUMOEPIIUT), IIIeJI0OUHbIE (HEQEITNHOBBIN CHEHUT).

88.IlermaTtuTOBBIE, KOHTAKTOBO-METacOMaTH4YecKHe (CKapHOBbIE) M  TUAPOTEpMaibHbIE
nporiecchl. MeCcTOPOXKICHHUS TIOJIEBBIX UCKOMIAEMBIX, CB3aHHBIE C STUMH MIPOIECCAMH.

89.0K30reHHbIE NPOLIECCHI: BHIBETPUBAHUE U 0CaJK000pa3zoBaHue ((PU3NUECKOE, XUMHUECKOE U
OnoxuMuveckoe). MecTopOKACHHUS TIOJIE3HBIX UCKOTIAEMbIX.

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

91.TexHuveckue MpoIecchl MUHEPAIO00Pa30BAHMS.

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

93.11portecchl KPUCTAIUTH3ANNH TIPU arJIOMEpaIlHH.

94.XapakTepHcTUKa ITIaBHBIX U XapaKTEPHBIX arJOMEpallMOHHBIX MUHEPAJIOB.

95.1Taparene3rc MUHEPAIOB.

96.0cHOBHBIE CBEICHUS O KPUCTAITU3AIMH BEIECTBA.

97.KuHeTH4eckre THITbI KPUCTATU3AIUH.

98.3aposkaeHne KpuCTalIoB.

99.0cHOBHBIE TEOPUH POCTA KPUCTAIUIOB.

100.Kpucramnorpadpust 1 MUHEPAJIOTUSI METAITYPTHYECKHUX IITAKOB 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 0 STATTOHHON KOJIICKITHH.

3, OnpeneauTs HBET MUHEPAJIA, HCIIONIB3YS YTOYHEHHUS THIIA «SI0JI0YHO-3€IICHBII,
«COJIOMEHHO-KEJITBIIY, <OKEJITO-3€JEHBIN» U T.II.

4. IlpoBecTH 4epTy U pacTepeTh ee AJs NodydyeHus: 00j1ee TOHKOrO MOPOIIIKa.
5. OnpeneuTs CHIAHHOCTH MUHEPAJIA, JIJIS 3TOTO:

e BEbIICHUTB, COCTOUT 7M1 00pa3el U3 OJHOTO 3epHa, U3 MHOTHUX MEJKHX 3€pEH WM UMEET
CKPBITOKPUCTAILIMUECKOE CTpoeHue. B mocinemHeM ciydae chaifHOCTh HaOMIIOAATh
HEBO3MOXHO.

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

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

e Ompenenuts yroy MeXay IIIOCKOCTSIMU CIIAifHOCTH B TPajycax.

6. OnpenenuTs TBEPAOCTH MUHEPAJIA.

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

7. He mytath yepTy M napanuny. Yepra ocraercs Ha ¢haphopoBoii IIacCTHHKE, a [aparuHa — 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.



