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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa juisa peanuzauuu B 2024 - 2025
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepcKkoro 1emaa 1 00orameHus

[Iporokonm ot 20 . Ne
3aB. kadeapoii N.A. T'pumin

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmszanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHuu kageapsl ['e00ruu, MapKIeiaepekoro aeia u 000orameH s

IIporokomor 20 . Ne
3aB. kadeapoii N.A. T'pumun

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yuyeOHOM rofy Ha 3aceqaHuu Kadeapsl ['eomoruu, MapKieiiepckoro aena u 00orameHus

[Iporokonm ot 20 1. Ne

3aB. kadenpoii I/I.A.?pI/IIHI/IH

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuszauuu B 2027 - 2028
yueOHOM roy Ha 3aceqanuu kadeapsl ['eonornu, MapKIenaepcKoro aena u 00orameHus

[Iporokonm ot 20 1. Ne

3aB. kadenpoii I/I.A.?pI/IIHI/IH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu kadeapsl [ eooruu, MapKIei1epckoro jieia u 00orameHus

IIporokom or 20 . Ne
3aB. xadenpoii N.A. I'pumun




1 Iles1u ocBOCHUS TN CHMILTUHBI (MOYJI51)

Lenbto JUCIUTUTAHBI «OCHOBBI MUHEPAJIOTUN»  SIBJISETCA U3y4eHue
KPUCTATIOMOP(OJOTUH, KPUCTALIOXUMHUHU, KPHUCTAUIOQU3UKH ¥  KPUCTALIOTEHE3Hca
MUHEPAJIOB B METAJUTYPTUUYECKUX U €CTECTBEHHO-T€0JIOTMUECKUX MTpoLieccax.

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

Jucuuruimaa OCHOBBI MUHEPAJIOTHK BXOJIUT B YaCTh Y4€OHOTO I1aHa (YOpMUPYEMYIO
y4aCTHHKaMU 00pa30BaTeIbHbIX OTHOILIEHUI 00pa30BaTeNIbHON IPOrPaMMBbl.

Jns  u3ydeHus JUCHMIUIMHBI HEOOXOIMMBbI 3HaHMA (YMEHHUsS, BIAJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUINH/ IPAKTUK:

®duznka

Maremaruka

3HaHus (yMEHUs, BIIAICHUS ), IOJTYYCHHBIC TIPU U3YYCHUHU TaHHON JAUCIHUILIMHBI Oy IyT
HEO0XO0AUMBI JUIsl U3yYeHUS IUCLUILINH/TIPAKTHK:

VYuebHasg - HaydHO-MCCIIEZOBaTeNbCKasi pabora (MOSydyeHHE MEPBUYHBIX HABBIKOB
Hay4YHO-UCCIIEI0BATENIbCKON pabOThI)

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynabrare ocBOeHMS ~JUCHMIUIMHBL  (MOAyns)) «OCHOBBI ~MHHEPATIOTHUN
oOyuyaromuics 10JKeH 001a1aTh CAEAYIOIUMU KOMIIETEHIUSIMU:

Kon naaukaropa WNHaukaTop TOCTHKCHUS KOMITICTCHITIH

[1K-4 CrnocoOeH BBITOMHATH 337a4d MO OIEHKE CHIPbS M METALTyPTUYeCKON MPOMYKIUH,
KOPPEKTUPOBATh U KOHTPOJIUPOBATH IIPOU3BOACTBEHHBIN IIPOLIECC

[1K-4.1 OLEeHUBAET ChIPhE U METAJUIYPrUYECKYI0 MPOAYKIUIO, KOPPEKTUPYET U
KOHTPOJIUPYET MPOU3BOJICTBEHHBIN MPOIIeCC ¢ 00OCHOBAaHUEM MPHUHSITHIX
TEXHOJIOTHUYECKUX U TEXHUYECKUX MEp




4. CTpyKTypa, 00b€EM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHUIl /2 aKaja. 4acoB, B TOM
quce:
— KOHTaKTHas paboTa — 6,4 akaj. 4acos:
— aynuTopHas — 6 akaJi. 4acos;
— BHeaynutopHas — 0,4 akaJ1. 4acoB;
— caMocCTosTeNbHAs paboTa — 61,7 akan. yacos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. 4yac;,

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTecTaIiy - 3a4€T

AynutopHas = o
&
KOHTgKTHaH E ®DopMa TEKYIIETO
T =
Paznen/ tema &l ( A g3 Brn KOHTPOIIA Kon
&.| (B akan. yacax & .
> A ) & ©|caMoCTOATEeNbHOW |  yCIeBaeMOCTH U
JTUCIUTUTHHBI & £ . |kommerenunnu
o & paboThI TIPOMEKYTOYHOH
1a6. |npakr. | € &
Tlex. - |1PaKT. | = o aTTecTalun
3aH. | 3aH. |Q 9
1. OcHoBBI KpucTAILIOTpadhuU
Hammucanwne
Peructparnus Ha o
o JoMaliHeil paboTbl
caute Nel mo 3amanHOM
https://www.lekto - N
. Teme. Y CTHBIN
rium.tv/ Ha kypc
. ornpoc
nekuii «OCHOBBI
(cobecenoBanue).
1.1 Bpognas. OCHOBBI KpUCTAJUIOXUMHHU
Brimonuenne
KpHucTauiorpaduu. 3akoH 0,1 4 ». Uzyuenne . TIK-4.1
N 3aJlaHui TI0 Kypcam
MOCTOSIHCTBA YIJIOB OCHOBHOM 1
. «OcHOBBI
JTOTIOJTHATEIILHOU
N KPUCTAJUTIOXUMHI».
HaY4HOM
[IpencraBnenue
JUTEPATYPHI,
pe3yJIbTaTOB B BUJIE
KoHeriexTa mporpecca Ha Kypce
JICKIIUH. P up yp
(caitr openedu.ru).
N3yuenue
i . Hanucanue
3 OCHOBHOM 1 -
. | momamneit paboTs
JIONOIHUTENBHOM | "oy SaNIaHHOL
1.2 CuMMeTpHst KPUCTAIIIOB 0,1 4 HAy4YHOH - o TIK-4.1
HTEDATYDEL Teme. Y CTHBIN
DATYPEL. onpoc
Pabora ¢
(cobecenoBanue)
SHIUKIIONICAUSIMH.
ITogroroBka k Hammcanue
NPaKTUYECKOMY | JOMalrHed paboThl
3aHSITHIO. Nel mo 3agaHHONK
Wzyuenue TeMe. Y CTHBIN
OCHOBHOW 1 ompoc
13 IIpocteie OPMEI .
p bop 0,5 4 | nononHuTenbHOM | (cobecemoBaHue). TK-4.1
KPHCTAIJIOB N
HAYYHOM BeInonHeHue u
JUTEPATYPBHI. 3aruTa
Pa6ora ¢ NIPaKTUYECKON
SHIUKJIONCAUIMH, paboThl
CJIOBapsIMHU. Nel



https://www.lekto/

IToxgroroBka k

Hanucanue

Ne3 mo 3agaHHOM
TEME.

IIPAaKTHYECKOMY o
JIOMaIIHei paboTel
3aHATHIO. o
Mavucrue Nel no 3apanHOM
yHeny TeMe.. Y CTHBIH
OCHOBHOI1 1
1.4  Kpucramiorpapuueckue JTOTIOJTHUTENILHOU onpoc
0,1 0,5 6 N (cobecenoBanue) IK-4.1
CHUMBOJIBI HaY4HOH
HTeDaTYDEL Brimonuenue u
PaType, 3aImTa
KOHCIIGKTa .
. MIPaKTHYECKON
nekuuit. Pabota ¢
paboTbI
SHIUKJIONIEIUSMH, No 2
CJIOBapSMH.
HUroro no pazaeny 0,3 1 18
2. OCHOBBI KPUCTAIIOXUMHUH
Wzyuenne
OCHOBHOI 1
N Hanucanue
JIOTIOJTHUTEJILHON .
N JoMaliHeil paboTsl
Hay4IHOH .
Ne2 no 3apanHOM
2.1 OCHOBBI KPUCTAJUIOXHMHUH 0,1 6 JUTEPATYPBI, M IK-4.1
TeMe. Y CTHBII
KOHCIIEKTa oIbOC
nekiui. Pabora ¢ p
(cobecenoBanue)
SHIUKIIOTIE THSIMH,
CJIOBAPSAMH.
HWroro no pazneny 0,1 6
3. OCHOBBI MUHEPAJIOTUH
Hanwucanue
JioMaliHeil paboTbl
Peructpamus ma | Ne3 mo 3amanHON
mwiardopme TeMe.
www.lektorium.tv BrinonHexnune
. Ha Kypc «Mucs! | 3amaHuii no Kkypcy
3.1 BBoanas JICKITHSL. 01 U peaNbHOCTH «Muds u K-4.1
Munepanorus. ' KaMHs». pEabHOCTH KaMHs». '
NsyueHnune [IpencraBnenue
yueOHOi u PEe3yJIbTaTOB B BUIIE
Hay4IHOH nporpecca Ha Kypce.
yuteparypsl.  |(www.lektorium.tv.).
VYerHbli onpoc
(cobecenoBanue)
Brimonnenue u
3aIIuTa
ITogroroBka k H o
MIPaKTHYECKON
MPaKTUYECKOMY
3aHATHIO padotL!
3.2 2 KpucramioxuMuieckas ) Ne 3. Ycrbiii onpoc
0,1 0,5 Uzyuenue K-4.1
KJ1accU(HUKaLUsi MUHEPAJIOB N (cobecenoBanue).
yueOHOM U
. Hammucanue
HAY4HOM o
JoManrHeil paboTs
JIUTEPATYPBI. .
Ne3 mo 3agaHHOM
TeMe.
Brinonuenue u
3aImuTa
IToxnroroBka k 71a00paTOPHBIX
MIPaKTHYECKOMY paboT
3.3 Onruyeckue u 3QHATHIO. Ne 45, VcerHbrit
MEXaHUYECKUe CBOMCTBa 0,1 0,1 6 Nzyuenne ompoc TIK-4.1
MHHEPAJIOB yueOHOI U (cobecenoBanue).
Hay4YHOU Hanucanue
JUTEPATYPBHI. JIOMaIIHe# paboTh



http://www.lektorium.tv/
http://www.lektorium.tv/

Bremonaenne n

3aImuTa
IToxroroBka K 1a00paTOPHBIX
MIPAKTUYECKOMY pabot
3.4 CIpyKTypel U TEKCTYpHI 3aHATHIO. Ne 4,5, Vernslii
MHUHEpalbHBIX ~ arperatoB B 0,1 0,1 4 Uzyuenue onpoc TK-4.1
pyZax ¥ FOPHBIX IOpOJax yueOHOil u (cobecenoBanue).
Hay4HOI IUTepa- Hanucanue
TYpBI JIOMAIIHeH paboThI
Ne3 no 3amanHOM
TEMe.
Wzyuenne
OCHOBHOI 1
3.5  Kpucramioobpasyromias JIOTIOJIHUTEIIBHOM Hanucanue
cpena B nporecce Hay4IHOH pedepata o
MHHEPanoo0pa3oBaHMUsI. 1 4 JUTEPATYPBI, 3aJJaHHOU TEMe. IK-4.1
Ku-nernueckue THITBI KOHCIIEKTa VYcTHbIi ompoc
KpHCTAIUTM3aLuT nekiuii. Pabora c| (cobecemoBanue)
SHLUKIIONE UM,
CIIOBAPSIMH.
Wsyuenne Beinonnenne
OCHOBHOIA 1 jlo- | AOMAIIHEeH paGoTe
nonmurensHoii | Ne3 1o 3ajanHoi
3.6 3apoxieHne KPHCTAILIOB B Hay9HOH JIH- Teme. Y CTHBIH
reoIOTHYEeCKUX u 23 | 5 TepaTypsl, omnpoc I1K-4.1
METaJLTyPIUIECKHX IpoLeccax KoHcrekTa ek~ | (Cobecesioparme).
uuii. PaboTa ¢ Harmucanne
SHIWKTOTeMuAM, | AOMAILHEH paboThl
CIIOBapAMH Ne3 o 3ananHOM
Wzyuenue
OCHOBHOM U J10- Hammcanue
3.7 OcHOBHbBIE TEOpPHU POCTa MOJIHUTENBHOH | IoMamiHell paboTb
KpHUCTAJUIOB B Tmporiecce Hay4HOU - Ne3 mo 3amanHOM
r€0JIOTHYECKOTO u 4 TepaTypsl, TeMe€. 10 3aJJaHHOU IK-4.1
TEXHHUYECKOTO KOHCTIEKTa JIeK- Teme. Y CTHBIN
MHHEpaoo0pa3oBaHus . Pabora ¢ orpoc
SHIMKIONeAuIMH, [ (coOecemoBaHue)
CJIOBapSIMH
HWroro no pazneny 1,4 3 23
4. T'eonorn4eckue npoeccsl
Beimonnenne
4.1 OCHOBHEIE T'€OJIOTHYECKHE Nzyuenne JOMaIIHei paGoThI
MPOLIECCHI § o0Opa3oBaHus 01 yqe6H0171“14 Ned 1o 3a1aHHOM K-4.1
MECTOPOXKACHHI TIOJIE3HBIX Hay9IHOH Teme. VCTHBI
HUCKOIIaEMBbIX JIUTEPATYypPHI. onpoc
(eaRecenapanue)
Hammucanwne
IoaroroBka k | momariHel paboOTHI
4.2 TexHHYECKHE MPOLECCHI npakTadeckoMy | Ne4 mo 3amaHHOM
MHHEpaloo0pa3oBaHus  IpU 3aHATHIO. TeMme. BrimonHenue
arJioMepanuuu B MPOU3BOJICTBE 57 NsyueHnue M 3aI1Ta TIK-4.1
Yyyr'yHa H CTali H B y4eOHOi u 71a00paTOPHBIX
OTHe-yIopHO# (yTepoBke Hay4HOH JhTepa- paboT
TypBl Ne 6. Yernsrit onpoc
(cobecenoBanue)
Hammucanue
4.3 OCHOBHEBIE METOJIBI o
U3zydenue JoManrHeil paboTs
KPHCTAIIO MIHCPATOTITICCKHX 0,1 9 | yueOuoii u mayu- | Ned no 3amanHOI IK-4.1
u nerporpapude-cKux o N
I/ICCJ‘[C}IOBaHI/Iﬁ HOU JINTCPATYypPhI TEME. yCTHbII/I
orpoc
Uroro no pazneny 0,2 14,7
Uroro 3a cemectp 2 4 |61,7 3a4éT
Hroro no nucnuminHe 2 4 |61,7 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C HCIIOJB30BAHUEM 3JIEMEHTOB OHJIANH - KYpCOB, IIPEACTABICHHBIX HA HAIMOHAIBHOU
oOpaszoBatenpHOM TuIaThopme «OTKpeITOe OOpa3oBaHHe» - Openedu.ru., a TaKke Ha
wiaTGopMe MPOCBETHTEILCKOTO MpoekTa «JIekTopuym» - Www. lektorium.tv.

JIexiuu mpoXoIAT B TpaauIMoHHON (opme. Ha JNeKIuu-KOHCYIbTAIluu, U3JIaraeTcs
HOBBIII  Marepuaj, CONPOBOXKJIAIOIIMUKICSI  BOINPOCAMU-OTBETAMM IO TEME  JIEKLHUU.
Hcnonb3yercss TEXHOJOTMs -  JIEKUMSA-BU3yalM3alMs, IA€ HU3JIOKCHUE Marepuana
COTPOBOXKAAETCA Mpe3eHTalel (JeMOHCTpaleld yueOHbIX MaTepHalioB, MPEACTaBICHHBIX B
pa3IMYHBIX 3HAKOBBIX CHUCTEMaX, B T.4. WIIIOCTPATUBHBIX, TpaQUUECKUx, ayauo- Hu
BUJIEOMATEPHUAIIOB.

JIaGopaTopHbIe U MPAKTUIECKHIE PAOOTHI BRITIOIHSAIOTCS CTYACHTAMU 110 BApUaHTaM.

CaMocrosTenbHas pa60Ta 3aKJII04acTCsa B npopa60TKe OTACIIBHBIX BOIIPOCOB IIpHU
VRVUEHUU MTUCTTUTITTUHRT U TTNU TTOTITOTORKE K CITAYe RaueTa. AKRAMEHA

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00yYalomumxcst
[IpencraBneno B mpuioxenuu 1.

7 OueHoYHbIe CPeCTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 VYueOHo-MeTOAMYeckOoe M HHPOPMaANUMOHHOEe o0ecneyeHHe AUCHUILIMHBI

a) OcHoBHas1 IMTEpaTypa:

AobpamoBa, P.H. Beenenue B reosoruto : yued. mocooue / P.H. Abpamona, A.IO.
Qanbk ; Tomckuil mnonuTexHuueckuil yHupepcurer. - Tomck @ Uzn-Bo Tomckoro
nonuTexHudeckoro yHuBepcurera, 2016. - 280 c. - ISBN 978-5-4387-0699-1. - Tekcr :
snekTponnsd. - URL: https://znanium.com/catalog/product/1043918 (mata oOpalieHus:
06.12.2020). — Pesxxum foctyrma: mo moArmucKe.

0) lonmotHuTEIBHAS TUTEPaTypa:

2. Ananbes, B. [1. Umwkenepras reonorus : yueOuuk / B.I1. Ananbes, A.Jl. [ToTamos,
A.H. IOnun. — 7-e u3n., crepeotun. — Mocksa : UHOPA-M, 2017. — 575 c. — (Besicmiee
obOpa3oBanue: bakamaBpuar). - ISBN 978-5-16-011775-1. - Tekcr : anmekrponnsiid. - URL:
https://znanium.com/catalog/product/769085 (mata o6pamenuns: 06.12.2020). — Pexum
J0CTyTa: MO MOJIITUCKE.

3 CanpuukoB, B.H. Kypc nekmmii mo o6meit reomoruu. Y. 1. yueOnuk / B.H.
CanpHHUKOB ; TOMCKHN TOTUTEXHUYECKHH YHHUBEPCHUTET. - 2-€ W3], UCIIP. U JOM. - TOMCK :
N3n-so Tomckoro mnonurexHuyeckoro yHuepcutera, 2016. - 384 c. - ISBN
978-5-4387-0727-1.1. - Teker : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1043910 (mara oGpamenus: 06.12.2020). — Pexum
JOCTyTa: MO MOJIITUCKE.

B) MeTonuyeckue yka3aHus:
[IpencraBieHb! B IPHIIOKEHUH 3.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:


http://www.lektorium.tv/
https://znanium.com/catalog/product/1043918
https://znanium.com/catalog/product/769085
https://znanium.com/catalog/product/1043910

IIporpammHoe o0ecnieuenne

HanmenoBanue N
10 Ne norosopa CpoK eCcTBUS TUIEH3UN
MS Office 2007 |\, 135 o1 17.09.2007 GeccpouHo
Professional
7Zip cBoOOaHO pacrpocTtpansemoe 110 OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
Hassanue xypca Cchuika
Nudopmannonnas cucreMa - EquHoe OkHO JocTymna K -
(bopma A AoCTy URL: http://window.edu.ru/
MH(OPMaLIMOHHBIM pecypcam
ITouckoBas cucrema Axagemus Google (Google

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

Scholar)

HaI_[I/IOHaJ'IBHaH I/IH(bOpMaHI/IOHHO'aHaJ'II/ITI/I‘ICCKaH URL

cucrema  —  POCCHHCKMI — MHICKC  HAYHOTO|nyne//elibrary.ru/project._risc.asp
mutuposanus (PMHIL)

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:
VY4eOHble ayJUTOPUN [Tl IPOBEACHHSI 3aHATHI JIEKIIUOHHOTO THIIA!
MynpTuMeaniHbIE CPENICTBA XPAaHEHUS, IEpEAayuu U PEACTaBIEHUS HHPOpMaLUU

JIaGoparopusi MUHEPaJIOTUu:

Y4yeOHnle KOJUICKIIMHA MUHCPAJIOB U TOPHBIX MOPOJ HAa CTCHAAX.

Konnexkuu MuHepanoB, TOPHBIX MOPOJ, MOJIE3HBIX UCKOMAEMbIX, (JIOphI U (ayHbI B
reojoruueckoM myszee MI'TY. Paboune komiekuun mozeneit kpucraios. [1lkana TBepaoctu
Mooca B simuukax. ['eonorndyeckuii komnac. Y4yeOHbIe re0J0rMUECKUe KapThl.

JlabopaTopus nerporpaduu:

VY4yeOHble KOJJIEKIUM TOPHBIX MOpOA Ha cTeHaaX. Kosulekuuu TOpHBIX MOpOA,
MOJIE3HBIX UCKOIAaeMBIX, (i1opsl U payHsl B reosiornueckom myzee MI'TVY. Illkana tBepaoctu
Mooca B simuukax. ['eonorndyeckuii kommnac. YueOHbIe r€0J0IrMUECKUE KapThl.

VY4eOHble ayauTOpUU JUIsl TPOBENEHUS MPAKTUYECKUX 3aHATUN, TPYNIOBBIX U
UHJUBHUYAJIbHBIX KOHCYJIBTALMM, TEKYLLEr0o KOHTPOJIS U IIPOMEKYTOYHOM aTTECTAlUU:
[Mepconanbubie kKomIbloTepsl ¢ maketom MS Office, Beixogom B MHTEpHET U ¢ TOCTYIIOM B
3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTEeNIbHYIO CpEly YHUBEPCUTETA

AyIUTOPHH 711 CAMOCTOSTEIBHOM PabOThI: KOMITBIOTEPHBIC KJIACCHI; YNTATBHBIC 3aJIbI
OMOIMOTEKH:

[Tepconanbubie KommbioTepbl ¢ maketom MS Office, Beixomom B HuTepHET M ¢
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[Ipunoxenue 1

6 Y4eOHO-MeTOoqMYEeCKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXcst

I1o

mucuuiuinHe  «OCHOBBI  MMHEpPAJIOTMM»  IPEIyCMOTpEHA  ayauTOpHas W
BHEAYJIUTOPHAs CAMOCTOSITEIbHAs paboTa 00yJarOIIMXCS.

[IpuMepHas CTPYKTypa U CoJiep:KaHue Pa3/iesIOB AUCIUTLTHHBI

Kon
TEMBI

Tema
JUCIATIIMHBI

Conepxanue

1 cemecmp

P1

Ochoevl Kpucmannozpaguu.

T1.1

BBognas. OcHOBEI
Kpuctauiorpapuu. 3aKoH
MTOCTOSIHCTBA YTJIOB

MuHepanorus 1 MeTaulyprus 3apoaunch
MPAKTUYECKH OJHOBPEMEHHO Ha 3ape Pa3BUTHUS
yenoBeyecTsa. [IpenmMeT u 3agaun kpuctauiorpadpum,
KPUCTAJIOXUMHUHM U MUHEPAJIOTUHU. 3HAYEHHUE ITHX
HayK JIJIsl UICCIIEI0BAHUS MUHEPAJIOB, Py, TOPHBIX
MOPOJI, arIOMEpaToOB, IINIAKOB U MeTalljIoB. O0Imas
XapaKTepUCTHKa KpucTauioB. Kpatkas ucropust
pa3BUTHA OO U TEXHUYECKON KpHrcTauiorpaduu u
MUHEPAJIOTUH.

ArperatHble cocTosiHUS BelecTBa. Kpucramt u
KPUCTANINYECKOE COCTOSIHUE MUHEPAJIOB U
MeTasuioB. OO0IMe CBOMCTBA KPUCTAIIIOB:
OJTHOPOJHOCTb, JUCKPETHOCTb, AaHU30TPOITHOCTD,
CUMMETPUYHOCTh, CIIOCOOHOCTh K CAMOOTPAHEHHUIO.
PacnpocTpaneHHOCTh MUHEPAJIbHBIX KPUCTAIIIOB B
HPUPOJIE, TEXHUKE U OBITY.

T1.2

CuMMeTpHs KpUCTaJIOB

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

T1.3

[TpocTeie hopmbl
KpHUCTAJIJIOB

Kpucrann, ero rpanu, pedpa u BepiinHbl. CBs3b
BHEIIHEH (OPMBI 1 BHYTPEHHETO CTPOCHUS
KkpuctamoB. opma KpuCTaLIOB. 3aKOH MTOCTOSIHCTBA
JBYTpaHHBIX YIII0B. [IpocThie 1 KOMOMHAIIMOHHBIE
¢bopmbl rpaneit, pedep u BepiuH. Buemnue Gpopmsl u
aHaToOMHUsI KpUCTA/LUTOB. CKeNeTHBIE POPMBI
kpuctamuioB. Kpucramnnueckue JBOMHUKH.

T1.4

Kpucrannorpadpuueckue
CHUMBOJIBI

[TpaBuia BeIOOpa KpucTaiorpapuuecKux ocei u
€IUHUYHON rpaHu. 3aKOH PallMOHAIBHOCTH
OTHOILIEHH mapameTpoB (3akoH ["aton). IHeKkchl 1
CUMBOJIBI TpaHei, pedep, BEPIIUH U UX MPOCTHIX

dbopm.

P2

OcHoevl Kpucmaninjioxumuu




Kon Tema
Conepxanue
TEMBI JUCHUTUINHBI
T2.1 [InoTHeimme aTOMHBIE ATOMHBIE M MOHHBIE paanychl. [ImoTHelme
YIAKOBKHU U TUIIBI YIAKOBKH aTOMOB B KPUCTAJNIOXUMHUYECKUX
KPUCTaJUIMYECKUX cTpykTypax. [IpocTpaHcTBEHHAs KpUCTAIUIMYECKAs
pemerok. [Tomumopdusm u | perierka u e€ 3MEMEHTBI: Y3JIbl, PSAIbI, TUIOCKUE CETKU
nzomophusm. Turmsl Y DJIEMEHTapHbIE SYeKU. PeTukynsipHas iI0THOCTh
XUMHUYECKOM CBSA3U B IJIOCKUX CETOK M rpaHeil KpucTaia. YTIOBbIE U
KpHUCTaJIax JIMHENHBIE NapaMeTpbl KPUCTAINIMYECKUX PEIIETOK.
Tunbl KpUCTAJUIMYECKUX PEIIETOK bpasa.
TpaHCIALMOHHAS] CUMMETPHS KPUCTAINTNYECKUX
cTpyKTyp. [IpocTpaHCTBEHHBIE TPYIIBI CHMMETPUU
E.C. ®enopona. [Tomumopdusm. [lomutunuzm.
N3zomopduszm. Uzoaumopdusm. Tunbel XUMHYECKUX
cBs3ell B Kpuctaiax. KoopanHanMoHHbIE YncTa.
Kpucrannnueckue pacTBopbl 3aMelICHUsI, BHEIPEHUS
U BeIYUTaHUS. MopdoTpornus. ATOMHBIE pa3pylIeHUs
CTPYKTYpHI KpucTaiuioB. Knaccuduxanus nedexton
CTpYKTYypHhl. Toueunsie nedekTol. Jucnokanuu
KpaeBble U BUHTOBBIE. [[IOTHOCTH AMCIIOKALINA,
MeToAbl X Habmoaenus. CTpyKTYphI pacraja
N30MOP(HBIX KPUCTALTUICCKHX PACTBOPOB.
pP.3. Ochoevl munepanozuu
T.3.1 BBoguas gexius. [TonsiTue 0 MmuHepane u MuHepasioruu. Ponp
Mumnepasnorus MUHEpala Ha cIy0e HUBUIN3aluid. MUHepanibl 1
MUHEPAIBLHOE ChIphE B YepHOU MeTaurypruu. Oo6mas,
IreHEeTUYECKasi, peruOHaIbHasl, KOCMUYECKas,
TEXHUYECKas U TEXHOJIOTMYECKasi MUHEPAJIOTUsl.
T.3.2. Kpucrannoxumuueckast Kpucrannoxumudeckast kinaccuukaims MUHEPAIOB,
KITacCHDHUKAIIHS e€ MPUHIUIBL. XapaKTePUCTUKA MUHEPATTbHBIX
MHHEpaToB TUIIOB, TOATHUIIOB; KJIACCOB, MOJKIACCOB; TPy,

TOJTPYII; BUIOB, PA3HOBUIHOCTEH; WHANBUIOB U
CyOMHINBUIOB.

[ToHsTHE O pyJax U TOPHBIX MOPOIAX.
[TpomblmeHHas Kiaaccu(uKalus MUHEPAJIOB.
Knaccugukaiiuss MUHEPaIbHOTO CHIPbS B YEPHOI
METaJUTYPIHH:

-)K€JIe30pyIHOE: ChIpOe (MApTEHOBCKHUE, TOMEHHBIE,
arJoMepalMoHHbIE PY/bI),

oOoramieHHOe (MPOMIPOAYKT, KOHIIEHTPAT),
CHUHTE3MPOBAaHHOE (arjioMepar, OKaThIIIH,
dbeppocriass),

-nerupytoiee: (pyasl Maprasua, Xpoma, KooanbTa,
BoJIb(pama u Jp.),

-(pmmrocyromye: (KanbUUT (M3BECTHSK), U3BECTD,
JOJIOMHT, KBapl, JIIOOPUT U Ap.),

-OTHEYTIOpHBIE: (MarHe3uT (MepuKias), A0JIOMHUT,
HIMUHENb, XPOMUT, OOKCUT (KOPYHI), KAOTHHUT
(MymIMT), KBapl (TPUIUMUT, KPUCTOOAIUT) U JIp.),
-1IITAK000pa3yrolue MUHEPabl (OJTMBUHBI
(popcreput, pasnut, KaTbLUOOIUBHH ), MEITUIHUTHI
(reneHuT, OKEPMaHUT), TUPOKCEHBI (TUOTIC],
reICHOepruT) U ap.),




Kon
TEMBI

Tema
TUCIUILTUHE]

Conepxanue

-MUHEPAJIBbl - HOCUTENN BPEAHBIX TEXHOJIOTNIECKUX
npuMeceii: cepsl, pochopa, muHKa U 11p. (CynbubL:
HHUPUT, aPCEHOITUPUT, TUPPOTHH, CHaJIEPUT U Ip.;
dochaTel: anaTuT, CUIMKOKAPHATUT U AP.)
[Taparenernueckas acCOIMAIMsI MUHEPAJIOB.

T3.3.

OnTuueckue u
MEXaHUYECKHUE CBOMCTBA
MHHEPAJIOB

OnTuyeckue CBONCTBA:

Iloxkazamenu npenomnenus B ONTUYECKHA U30TPOITHBIX
(KpucTasuibl BHICIIEW KATETOPUM) U aHU30TPOIHBIX
(kpucTaiutbl cpeaHei (0THOOCHBIC) U HU3IIEH
(IBYyXOCHBI€) KaTeropuii) MUHEpaiax.
JBynpenomnenue. [neoxponsm MuHepanos.
OnTuueckre METO/IbI OIIPEIEICHUS
[JIAKOOOPa3yIoIIUX MUHEPAJIOB B POXO/SILIEM CBETE
- meTporpadusi.

[]gem B KpUCTAJNIMYECKOM arperare u NOpoIIKe
(uBet yeptsl). [IpuunHBI OKpacKu MHUHEPAJIOB.
JlromuHecneHus MuHepanoB. BuszyanbHbele METOIbI
OIpE/IeNICHUS] MUHEPAJIOB.

bneck - ompasxcamenvHas cnocobHocms MUHEPATIOB.
3aBUCHUMOCTH OJIecKa OT KPUCTATUIOXUMHYECKUX
(MeTayIMYecKui, MOTyMEeTAITUYECKH, aTMa3HBbIH,
CTEKJISIHHBIN) M KPUCTATTIOMOP(OIOTHIECKUX
(3epKabHBIN, MATOBBIN, YKUPHBIN, IICIIKOBUCTHINA 1
Iip.) oco0eHHocTel. ONTHYECKHUE METO/IbI
ONpeIeJICHUs] METAJUIOB U PYJIHBIX MUHEPAJIOB B
OTPaKEHHOM IIBETE - MUHEparpaQus.
MexaHnueckue CBOMCTBa MUHEPAJIOB:

Cnatinocms, omoenbHocmy U U310M B KPUCTAILIIAX
MUHEpaNoB. 3aBUCUMOCTb CITAWHOCTU OT
KPUCTAITIOXUMUYECKIX OCOOCHHOCTEN MUHEPAJIOB.
CnaitHoCTb - IpUMEpP AaHU3OTPONUU MUHEPATBHBIX
kpuctayos. Knaccuduxamus cnaiiHocTu o popme u
CTETNEHU COBEPLIEHCTBA. METOIbI OIIPEIEICHHUS.
Teepoocmob munepanos. MeToabl onpeaeneHus
TBEPAOCTH: METO/BI LIaparnaHus (3TajJoHHas
necsaTubOanbHas mKana TBepaoctd Mooca) u
BJIABJIMBAHMS aJIMa3HOM nupamMuibl Bukepca
(MukpotBepromeps! IIMT). Petukymsipras u
BEKTOpHAJIbHASI aHU30TPOIHS TBEPAOCTH.
XpYIKOCTh, YIIPYTOCTh, THOKOCTh U ATACTUYHOCTh
MUHEPAJIOB.

[Ipoune cBolicTBa MUHEPAIIOB:

IInomnocme. JInddepeHnmanys MUHEPATIOB TI0
MJIOTHOCTH B MPOLIECCEe KpUCTAITU3AMH. JInKBausi.
Paccrnoenue MuHepanbHBIX pacIuIaBOB B IPUPOJIE
(Marma) ¥ B METAILTypru# (I1aK / METaJ).
['paBUTAIIMOHHBIE MTPOLIECCHI 0OOTAIIEHUS
MUHEPAJIOB.

dnekmpomazHumHvle C80UCMEA MUHEPATLOS.
MaruuTtHsie cBOMCTBa. METOABI MATHUTHOTO
oOoramieHus xelae3HbIX pya. TepMoaekTpuieckue
coiictBa. TepmoO/IC. Tepmonapsl.
[Tbe303eKkTprUecKre CBOMCTBA (CTaOMITN3aIIHs




Kon
TEMBI

Tema
TUCIUILTUHE]

Conepxanue

pPaZvoOBOJIH, TUIPOAKYCTHKA, KBAPILIEBbIC YaChl U Jp.).
OrueynopHOCTb (TeMIieparypa MiaaBIeHus),
ruApoGUILHOCTE, THAPOPOOHOCTH, PACTBOPUMOCTH B
BOJIC U KHCJIOTaX, BKYC, 3aMax H mp.

T3.4

CTpyKTYpBI U TEKCTYPBI
MUHEpaIbHBIX arperaToB B
pyJax v TOpPHBIX MOPOAax

W neanbHbIe U pealbHbIC KPUCTAILIBL.
Kpucramnomopdonoruueckas crpykrypa. [ToHsTus
00 orpaHke, rabuTyce 1 O0JIMKE KPUCTAUTMUYECKIX
MUHEPATBHBIX MHAUBHIOB. Kitaccupukamnms
KPHUCTAJIOB MO OOJHKY (M30METPUYHEIC,
VAJTUHEHHBIC U YIUTOMIEHHBIE). OTHOCUTEIhHBIC U
a0COITIOTHBIC pa3Mepbl MHHEPATIbHBIX WHINBUIOB.
['panynomerpudeckast KiacCH(pHUKaIMs MUHEPAIbHBIX
CTPYKTYp. YIIOpsI0OUeHHOE (TTapajlieIbHOE,
JBOMHUKOBOE, paIUAIbHO JIYYUCTOC U JIp.) U
OecropsI04HOE CpacTaHHE MUHEPATbHBIX
WHWBUIOB. DHJOTAKCHATHHOE, AMMUTAKCHAIILHOE U
MOWKHUIIUTOBOE IPOPACTAHUE MHUHEPAITBHBIX
WH/IABUJIOB.

TexkcTypsl MUHEpallbHBIX arperatoB. Ocodbie (opMbl
MUHEPATBHBIX TEKCTYP: IPY3bl, CPEPOIIUTHI,
KOHKpEIUH, CeKpeluu u T. 1. OCHOBHBIE
MOP(}OIOTHYECKHE THUITBI TEKCTYP: MAaCCHBHAs
(omHOpOIHAS ), BKPAIUICHO-TISITHUCTASI, CIIOMCTast
(monocyaras), neopmanronHas (TperieHHas,
MIPOKUIIKOBAs, OpeKkureBast).

T.3.5

Kpucrannoobpasyromias
cpela B mpoliecce
MUHEPAI000pa30BaHus.
Kunernueckue TUIBI
KpucCTallIn3allnun

I[pouecchl kKprcTaI000pa30BaHusl B Ta3000pa3HbIX
(ra3, map), )KuAKuX (pacmiiaB, pacTBOP) M TBEPBIX
(xpucraminyeckas, amopgHas) cpenax. [lonsarue o
CTaOMIIBHOM, PAaBHOBECHOM, METACTAOUIBLHOM H
Ja0UIIBHOM COCTOSIHUM KPUCTAJUIOB U
KpHucTaioodpasymouieit cpenpl. Kunernueckue
POMBIIIICHHBIE TUTTBI KPUCTAILTH3AINN

T.3.6

3apoxieHue KPUCTAIUIOB B
T€OJIOTUYCCKUX U
METaJUTyPrHYECKIX
nporeccax

[Tporeccel 3apoxieHus], pocTa U pa3pyLIeHUs
KPHUCTAJIJIOB B ra3000pa3HbIX (ra3, nap), KuAaKux
(pacmnaB, pacTBOp) U TBEPIBIX (KPUCTATITUUYECKUX,
aMop(HBIX) cpenax.

["oMOreHHbIe ¥ TeTepOoreHHbIE MPOLECCHI 3aPOXKICHUS
KpUCTaIoB. KpucTasmOXUMHYECKUE THUIIBI
3apOBIIIEBBIX IIEHTPOB KPUCTATU3AIMU TPU
reTepOreHHOM 3apoXKIeHIH. DaKTOPHI, BIUSIONINE HA
CaMONPOM3BOJILHOE 3apOXKICHHE KPUCTAIIOB U
cnernuduieckre 0COOEHHOCTH LIEHTPOB
KPUCTATU3AIMH [TPU T€TEPOTEHHOM 3apOXKICHUH
KPHCTAJLIOB.

T.3.7

OcHOBHBIE TEOPUH POCTA
KPHUCTaJJIOB B ITpoIecce
re0JIOTUYECKOr0o U
TEXHUYECKOTO
MHUHEpaJIo00pa30BaHUs

OCHOBHBIE TEOPHH POCTA KPUCTAIIIIOB:
TepMoJHaMHuueckas, IMPpPy3noHHas,
abcopOLMOHHAs, MOJIEKYJISIPHO-KUHETHYECKas,
JqucinokanroHHas. OcOOEHHOCTH UX peau3aliy B
INPUPOJHBIX U TEXHUYECKHUX YCIOBHUSIX. CriocoObl
yIpaBieHUs] KWHETUKON KpUCTaUIU3alUU U
Ka4eCTBOM 00pa3yIoUIMXCsl METAIJIOB 1 MHHEPAJIOB.

P4

TI'eonozuueckue npovyeccslt

T.4.1

OCHOBHBIE T'€0JIOTUYECKUE

I'eonmorunueckoe CTPOCHUC 3CMHOI'0 HIapa.




Kon
TEMBI

Tema
TUCIUILTUHE]

Conepxanue

mporiecchl 00pa3oBaHMs
MECTOPOXKACHUN
MOJIE3HBIX HCKOMAEMBbIX

DHoozenHble npoyeccyl MUHepanroobpa308aHus:

- MarMaTuueckue (MHTpy3uBHbIE U 3((Dy3UBHEIE),
KpaTKasl XapaKTepUCTHKa MarMaTHUeCKUX TOPOJI U
MECTOPOKACHUHN MOJIE3HBIX UCKOMAEMBIX, B TOM
YHCIIe JKEJIE30PYAHBIX B BYJIKAHUYECKHX TPYOKax
B3phIBa B Bocrounoii Cubupu;

- IErMaTUTOBBIE, KPAaTKasi XapaKTePUCTHUKA MOJIE3HBIX
HCKOIIaeMBbIX;

- KOHTAaKTOBO-METAaCOMAaTUYECKHUE (CKapHOBBIE)
JKee30pyaHbIe MecToposkieHust Anrae-CassHCKOU
TrOpHO# 001acTH;

- TUAPOTEPMATBHBIE MECTOPOK/ICHHUS LIBETHBIX U
JETUPYIOIIUX PY/I.

OK302eHHbIe npoyeccy:

- (puzmueckoe, XuMHUYeCKOe U OHOIOTHYECKOe
BBIBETPUBAaHUE (3KEJIC3HBIC IUISAIBI OYpPBhIX
JKEJIE3HSIKOB U MAPTUTOBBIX PY/ B 30HE OKUCIICHHS
CyIb(UIHBIX MECTOPOKICHUN);

- 0CaJI0YHBIE: PACCHINTHBIE (THTAHOMArHETUTOBBIC
POCCHINK Ha MOPCKOM IeJib(e, KBapleBble IECKU U
JIp.), XeMOTE€HHBIE (MOPCKHE JKEJI€30-MapraHIleBbIe
KOHKPEIH, U3BECTHSAKH, OTHEYIIOPHBIE TJIUHBI U JP.),
Oonoxumuueckue (00JOTHBIC JKEIE3HbBIE PY/IH,
TOP(PSHUKH | JIP.).

Memamopgozennvie npoyeccoi:

PernonanbHblii, KOHTAKTOBBIA U JUHAMUYECKUM
MeTtamopdusm. Craguu meramopdusma.
MeTtamopdoreHHbIe MECTOPOKICHUS JKETIE3UCTBIX
KBapIMTOB, KAMEHHBIX yTJIeH, KBapIIHUTa,
OTHEYNOPHBIX aHJATY3UTOBBIX U KHAHUTOBBIX
CJIAHIIEB U Jp.

T.4.2

TexHu4ecKkne mpouecchl
MHUHEpaIo00pa30BaHUs
[IPU ariioMepanyu B
MIPOU3BOJCTBE YyryHa U
CTaJIi U B OTHEYIIOPHOU

¢byTepoBke

Hpobnenue u odoraieHre MmoJe3HbIX NCKOMTAeMBbIX.
[ToHsATHE O KOHLIEHTpPATE U OTXO0/1aX (XBOCTAX)
oOorareHus.

ArnoMepanus 1 OKOMKOBaHWE. MUHepaiorus
KENe30pyIHBIX arJIoMepaToB U OKaTHILIEH.
Munepanoobpa3zoBaHHe B IOMEHHBIX ITPOIIECCAX.
MuHepanorust JOMEHHBIX 1IUTAKOB, FTapHUCAXXa Ha
(byTepoBKe 1 MUHEPAJIbHBIX OTJIOKEHUH (IIMHKUTA) B
TpyOOnpoBoOIaXx.

Munepanoobpa3zoBaHUe TIPU CTAICTUIABHIBLHBIX
nporeccax. ACCUMIWISIINS U3BeCTH. MUHepanorus
CTaJITUIAaBMIIBHBIX IIITAKOB.

Musnepanoobpa3zoBaHie B OTHEYIIOPHBIX U3AETHIX B
METaJUTyprud. MHUHEPAJIOTHs KBapIIUTOBBIX
(IMHACOBBIX ), IIAMOTHBIX, IEPUKIIA30BBIX,
HIMTAHENb-()OPCTEPUTOBBIX, CMOJIO-I0JTOMHUTOBBIX,
MYJUIUTOBBIX U MIPOYUX OTHEYTIOPOB.
Munepanoobpa3zoBaHHe B IIPOU3BOJICTBE U
UCITOJIb30BaHUM (pirrocoB. MuHepanorus
MUHEpaTbHBIX (DIIFOCOB.

MuHepanoruss MeTaTypru4eCKUX MUTAMOB U TBLIH.
DKoJiorn4yecKasi MUHEpaJIoTHsl B pelIeHUH mpodiieM




Kon Tema
Conepxanue
TEMBI JUCIUITNHBI
KOMILIEKCHOM MaJio- MJIK O€30TXO0IHOM mepepadoTKu
MUHEPAIbHOTO CHIPBSI.
T.4.3 OCHOBHBIE METO/IbI Kpucramiomopdonorunueckuii ¥ TOHUOMETPUICCKUIT

KpUCTAJUIO-MUHEpAJIOruye | aHaJIu3.
CKHX U neTporpadudeckux | ['paHyIoOMeTpUYECKUN aHATU3.

HCCJICTOBaHUM Xumudeckui (TOJTHBIN, TOKAIbHBIHN, CIIEKTPAIbHbIN,
PEHTICHOCTICKTPAJIbHBIN, YHEPTOAUCTICPCUOHHBIH )
aHaJum3.

HuddepeHnmanibHO-TEPMUIESCKUN aHATTU3.
PentrenoBckuii ananus. KoJm4yecTBEHHBIN U
KaueCTBEHHBIN (pa3oBbic aHaN3bl. KomndyecTBEHHBIHN
Y KQYECTBEHHBIN XMMUYECKHUE
PEHTICHOCTICKTPAJIbHBIC aHAIHU3bI. JIOKaIbHbII
PEHTIC€HOCTIEKTPAJIbHBIN aHAIH3.
[Terporpaduyeckuii aHaIU3 TOPHBIX MOPO/I,
METaJUTypTHUeCKHX IIJIaKOB U OTHEYIOPOB.
MUKpPOCKOITUYECKOE UCCIICI0OBAHIE MUHEPATIOB B
MIPOXO/ISIIIIEM CBETE.

Muneparpaduueckuii aHanu3 pya, araioMeparos,
METaJUIOB U CIIJIaBOB. MUKPOCKOIIUYECKOE
HCCJICI0BAHNE MUHEPAIIOB B OTPAXKEHHOM CBETE.
DJIEKTPOHHBIE MUKPOCKOITUYECKUE UCCIIEIOBAHUS
(METOIOM peIlIuK, CKAHUPOBAHUS U ITPOCBCUUBAHUS ).
dotorpaduueckue METOIbl HAYYHBIX UCCIEIOBAaHUN
(makpo- 1 MukpodororpadupoBanue).
Kommsroreprast rpaduueckas u CTaTHCTUICCKAs
00paboTKa JaHHBIX MUHEPATOTUYECKUX U
KPUCTAJUIOXUMUYECKHUX UCCIIET0BAHMI.

Hpumepna}l memamuka camocmoameibHou paﬁombt

CaMocrosTenbHas pa60Ta 3aKJIF0YacCTCs B U3YYCHUU pCKOMeHHyeMOﬁ JIATCPATYPhI 110

TEMATUKEC MMPAKTUICCKUX 3aHATHI U B BRITIOJTHCHUH JOMalITHUX pa60T IO JUCIHHMITIIMHE.

IIpumepnoiii nepeuens mem oomautHux pabom:

1. Ilepeyens Tem nomarsel pabotsl Nel: «OcHOBBI KpucTayuiorpadum»:

HcTopus pa3BUTHS MUHEPAIIOTUH U METAJLTYpPTrun

[Ipenmer M 3agaun KpUCTAIOTpaHH, KPUCTALJIOXUMUU U MHUHEPATIOTHH.
3HaueHHE S3THUX HAyK JUII MCCIENOBAaHUS MHHEPAJIOB, pPyJd, TOPHBIX IOPOI,
arJioMepaToB, INIAKOB U METAJIJIOB.

KpaTtkas wucropus pa3BuTvs oOLIe U TEXHUYECKOW KpucTauiorpadpuu Hu
MUHEPAJIOTUH.

ArperaTHble COCTOSIHUS BelllecTBa. KpucTamn M KpHCTaNIMYECKOE COCTOSIHHUE
MUHEPAJIOB U METAJIJIOB.

OO61re cBOMCTBA KPUCTAIIIOB: OJTHOPOJAHOCTh, AUCKPETHOCTD, aHU30TPOITHOCTb,
CHUMMETPUYHOCTh, CIIOCOOHOCTh K CaMOOTpaHeHHuIo. PacmpocTpaHeHHOCTh
MHUHEpaJIbHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U OBITY.

2. Ilepeuens Tem nomarraeit padboTbl No2: «OCHOBBI KPUCTATUIOXUMUI.

IIpocTpaHcTBeHHAs KPUCTAJLIMYECKAs PELIETKAa U €€ DIIEMEHTBI: Y3IIbl, PSAbL,
IJIOCKHUEC CCTKU U 3JICMCHTAPHBIC STYCHUKHU.
Tunbl KpuUCTAIUIMYECKUX pemeTok bpass. TpaHCHsIIMoOHHAas CHUMMETPHS




KPUCTAIIIMYECKUX CTPYKTYP.

e [lomumopdusm. [omutunuzm. M3zomopduzm. M3oaqumopdusm.

e Tumbl XxMMHYECKHMX CBsA3eM B KpucTauax. KoopIWHaMOHHBIE 4HCIIA.
Kpucrannuueckue  pacTBOpbl — 3aMEIIEHUS, BHEAPEHHS M BBIYMTAHMSL.
MopdoTtponusi.

e ATOMHBIC pa3pylIeHHUs CTPYKTypbl KpuctaiuioB. Knaccudpukanus nedekron
cTpyKTypbl. Toueunsie nedekTol. JAucaokanuu KpacBble 1 BUHTOBBIE.

e [lnoTHocTM Jucnokauui, MeToasl uX HabOmopeHus. CTpPyKTypbl pacnaja
U30MOP(HBIX KPUCTAIIIMYECKUX PACTBOPOB.

3. Ilepeuenn Tem gomariHeit padboThl Ne3: «OCHOBBI MUHEPAJIOTUI

e [lonarue o MuHepaine u MuHepasoruu. Posis MuHepasna Ha ciiyx0e LUBUIN3ALUN

e MuHepalibl 1 MUHEPAJIBHOE ChIPbE B UEPHOI METaJLITypruu

e OOwmgas, TreHeTUYeCKas, pEruoHajJbHAs, KOCMMYECKas, TEeXHHYecKas |
TEXHOJIOTUYECKas MUHEPaIOTusl.

e MuHepallbHOE ChIpbE JUIsl YEPHON METAJUTYPrUu: )KEIE30PYAHOE: ChIPOE
(MapTeHOBCKHE, JOMEHHBIE, arJJOMEPallMOHHBIE PY/IbI).

e (CuHTe3upoBaHHOE (arjioMepar, OKaThIH, GeppocIyiaBbl) MUHEPATILHOE CHIPHE
JUIsl YEPHOM METAJIIyprUu.

e Pynel Mapranua, xpoma, Ko06anbTa, BoJib(paMa 1 Ip. py.ibl, KaK JErHpyro1ee
MHUHEpaJIbHOE ChIPbE I YEPHOI METaJLTypruH.

e  MuHepasibHO-CbIpbeBast 0a3a 1o UIFOCYIOLIMM U OTHEYIIOPHBIM MUHEpAJIaM,
IPUMEHSIEMbIM B UEPHON METAJITypruu: (KaJbLUT (M3BECTHSK), U3BECTD,
JIOJIOMUT, KBapll, (DJIFOOPUT U JIp.; MarHe3uT (IepuKias), J0JI0OMUT, IINHUHEb,
XPOMHT, OOKCUT (KOPYH/T), KAOJIMHUT (MYJUIHT), KBapIl (TPUIUMHT, KPUCTOOAIHT)
¥ 1p.)),

e OCHOBHBIE CBE/ICHUS O (PUZUKO-XUMHUECKUX CBOWCTBAX MIJIAKOOOPa3yIOIIUX
MUHEpasioB (OMUBUHBI ((popcTepuT, pasiauT, KaTbIUOOIUBUH ), MEJIUITHTHI
(reseHuT, OKEPMaHMT), MUPOKCEHBI (IUOIICH, TeACHOCPTUT) H JIp.).

e  DU3MKO-XMMHUYECKHE CBOMCTBA MUHEPAIOB - HOCUTEJIEH BPEIHBIX
TEXHOJIOTHYECKHUX IpuMecel: cepsl, pocdopa, uHKa U JIp. (CyabduIbl: MUPUT,
apCeHOIUPUT, MUPPOTUH, ChaEPUT U Jp.; pochaThl: anaTUT, CLIIMKOKAPHATHUT U
np.) VIX BnusiHuE Ha KaueCTBO METATypruuecKoi MPpOAYKIIUH.

4. Ilepeyens Tem gomaniseit pabotsl Ned: «[ eonornueckue npouecch»

e OCHOBHBIE HJIOTE€HHBIE MTPOLIECCHl MUHEPATI000pa30BaHuUs
DK30reHHbIE MTPOLECChl MUHEPaTo00pa30BaHus
TexHuueckue npouecchl MUHEpaa000pa30BaHus MpH arjioMepanuu
MuHnepanoobpa3zoBaHue B JOMEHHBIX IPOLIECCAX
MuHepaJiorusi JOMEHHBIX IITaKOB, TapHUCAXXa Ha (pyTepoBKe U MUHEPAIbHBIX
OTJIOXKEHUH B TPYOOIIpOBOIaX

IlepeyeHb npakTHYecKUx padot
1. OmnpeneneHne CMMMETPUN HA MOJEIIAX UI€aIbHBIX KPUCTAIIIOB.
2. OnpeneneHne BHEIIHUX TpaHHBIX, pEOEPHBIX U BEPIIMHHBIX (opM B
KpUCTa/slaX. YCTAaHOBKA KPHUCTAJUIOB M OIpENeeHUue KPUCTAIIOrpaduuecKuXx CHUMBOJIOB
IPaHHBIX, P€OEPHBIX U BEPIINHHBIX (HOPM.

3. N3yuyeHnue cHCTEMAaTHYECKOW KOJUIEKIUU MHHEpanoB. PopMbl NPHPOAHBIX
BbI/IeJICHM I MUHEPAJIOB
4. J{uarHocTu4yecKkre cBOicTBa MUHEPAJIOB.

5 W3ydenue, omnucaHue (QU3NYECKUX CBOICTB, CTPYKTYPHO-TEKCTYPHBIX
0COOEHHOCTEH cpacTaHus, ONpeeSICHHEe MHHEPAJIOB, CIIOCOOOB MX HMCIIOJIb30BaHHS B YEPHOU
METAJITyPIUH U HAPOJHOM XO3SIMCTBE.



IIpuiaoxkenue 2

7 OIIeHO‘IHbIe cpeacrea Jid nmMpoBeacHuda HpOMe)KyTO‘IHOﬁ aTrecraimmn

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl IPOBEACHUS MPOMEKYTOUHON aTTecTAlNM:

Kox HNuaukarop
AOCTHKEHUS OueHovHbIe CPpeACTBA
HHIMKATOpa N
KOMIIeTEeHIUI
IIK-4 - Cnoco0eH BbINOJHATH 331a4M MO OlleHKe ChIPbS U METALUIYPru4ecKoil MpoAyKUMU, KOPPEKTUPOBATH H KOHTPOJMPOBATh
NMPOU3BOJACTBEHHBII NMPouecc
INK-4.1 OueHuBaeT cbIipbe U IIpuMepHBbIii NepevYeHb BONPOCOB K 3a4eTy

METaJUTYPTHYECKYIO
IPOJIYKIIHIO,
KOPPEKTHPYET U
KOHTPOJIPYET
MPOU3BOACTBEHHBIN
polecc ¢ 000CHOBaHHEM
MIPUHSTBIX
TEXHOJIOTHYECKHUX U
TEXHUYECKHUX MEp

ITonsiTHE O KpUCTAJIIE U KPUCTAIUINYECKHUX BEIECTBAX.

OcHOBHBIE CBOMCTBA KPUCTAJIIIOB.

CuMMeTpHs KpUCTAJUIOB, BUABI CAMMETPUU, CHHTOHUHU, KATETOPUH.

ITpocTpaHCTBEHHAs KPUCTAJIIMYECKAs] PEIIETKA, €€ JIEMEHTBI U [IapaMETPHI.

[TonsiTvie 0 MPOCTHIX U KOMOMHALMOHHBIX (OpMax, IPUHIUIIBI UX Ha3BaHUSL.

VYcranoBka kpuctamioB. [IpaBuiia BeiOOpa ocelt M eTMHUYHOW rpaHu. MHIEKChl U CUMBOJIBI TpaHed U
MPOCTHIX QOPM.

7. 3aKOH palMOHAIBLHOCTH OTHOIIEHUH MapaMeTpoB - 3akoH ["arou

8. IlpaBmiia ycTaHOBKH KyOWYECKHX M TETPArOHAJIBHBIX KPUCTAIIOB.

9. IlpaBwiia yCTaHOBKU TPUTOHAJIBHBIX U T'€KCArOHAIBHBIX KPUCTAIIIOB.

10.ITpaBuna ycTaHOBKH KPUCTAJUIOB HU3IIIEH KaTETOPHH.

11.3aK0H NOCTOSIHCTBA IPAHHBIX YIJIOB.

12.0cHOBHBIE 337]a91 KPUCTALIOXUMHUHN. THUTIBI TUIOTHEHIINX IMAPOBBIX YITAKOBOK.
13.0cHOBHBIE THIBI KPUCTAIUIMYECKUX PELIETOK U TUIBI pemieTok BPABD.

14.Tumnpl KpUCTANTNYECKUX CTPYKTYP HOHHBIX KPUCTAIIJIOB.

15.Tunsl KpUCTAIUTMYECKUX CTPYKTYP METAJUIMYECKUX KPUCTAILIOB.

16.Tunsl KPpUCTAIUTMYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJISIPHBIX KPHUCTAJLIOB.
17.M3omopdu3m, TuIbl 130MOp(hU3Ma MO CTETIEHN COBEPIICHCTBA U XapaKTepy 3aMelleHusl.
18.ITomuMOppHU3M ¥ TOTUTHITA3M.

19.ITonsatue o munepaie, pyae u nopoze. [lpomslnienHas kiaccudukarus.

SoukrwndE




Kon
HHIMKATOpAa

HNuaukarop
JOCTHKEeHUS
KOMIIeTeHIN

OuneHo4HBIE CPeICTBA

20.KpucramioxuMuueckas KiaccupuKaIus MUHEPAIOB.

21.0Ontrueckue (IBET, BET YePTHI, OJIECK, TPO3PAYHOCTH) CBOMCTBA MUHEpAIA.

22 .Mexanudeckue (TBEpAOCTb, CIAHHOCTh, H3JI0M) CBOHCTBa MUHEPAJIOB.

23.Mopdomnorus MuHepainoB. [IoHATHE O CTPYKTYpe U TEKCType.

24 .TTonstue 00 orpanke, rabuTyce u oonrke MuHepasioB. Kinaccudukaius MuUHEpaIOB 110 00JUKY M CTETICHH
uauomopduszma.

25.Knaccuduxkanus CTpyKTyp 0 OTHOCUTEIBHOMY M a0COIIOTHOMY pa3Mepy MUHEPaJIbHBIX WHAWBUIIOB.

26.0co0b1e (hopMBI MUHEPAIIBHBIX arperaTtoB JIPy3bl, CHEPOIUTHI, HATEYHBIE (POPMBI.

27.IlonpoOHast xapakTepucTHKa reMaTuTa u KopyHaa. CBeJleHHs] O MarHeTUTe.

28.ITonpoOHast XxapaKTEpUCTHKA MAarHETUTa U XpoMuTa. CBEACHHUS O HINMWHENIN U BIOCTUTE.

29.XapaKkTepucTuKa KapOOHATHBIX MUHEPAJIOB: KaJbLMT, J0JIOMHUT, MarHE3UT, CUIEPUT, MATIAXUT, a3ypHUT.
WX posib B 4epHON METaJLTypruu.

30.XapakTepucTuKa CyiIb(pUI0B: XaJIbKOIMUPUT, TUPPOTUH, TAIIEHUT, CHaIECPUT, MOJTUOICHUT, APCEHOUPHUT.
WX posib B 4epHON METaJLTypruu.

31.XapakTepucTiKa MUHEPAJIOB U3 Kjlacca Cyab(haToB: OApUT, TUIIC, AHTUIPHUT.

32.XapakTepuCTUKa CHIIMKATHBIX MUHEPAJIOB U3 TPYIIIbI OJIEBBIX IIMNATOB.

33.XapakTeprcTiKa MUHEPAJIOB U3 TPYIIIBI OJIMBUHOB: ((hasuinT, GopcTepruT, MOHTUYEIUINT).

34.XapakTepuCTHKa CHIIMKATHBIX MUHEPAJIOB U3 TPYIIbI MTMPOKCEHOB: (JUOICH]I, aBTUT, TeIeHOEpTHT).

35.XapakreprcTika MUHEPAJIOB IPYIIBI aM(pUO0IOB: (AKTHHOIUT U POTOBasi OOMaHKa).

36.00mume mpencTtaBieHUs 00  IHAOTEHHBIX, OK30I'€HHBIX M  MeTaMOp(OTreHHBIX  Ipoleccax
MHUHEPATI000pa30BaHus.

37.Marmaruueckue nporecchl (3Q¢y3uBHble U UHTPY3UBHbIE). Knaccudukaius marmMaTHyecKuX MOPOJ:
KHCTble (TPaHuT), CpeAHue (CUEHUT, AUOPUT), OCHOBHBIE (rab0po, 0a3aibT), YIbTPOOCHOBHBIE (AYHUT,
KUMOEpIINT), IeTI0YHbIe (HE(ETNHOBBIN CUEHUT).

38.IlerMaTtuTOBBIE, KOHTAaKTOBO-METACOMATHUECKHE (CKapHOBBIE) M THIPOTEPMAIBHBIC IIPOIIECCHI.
MecToposkaeHHUs IOJEBBIX NCKOMAEMBIX, CBA3aHHBIE C 3TUMH IIPOLIECCAMHU.

39.0K30TeHHBIE TIPOIIECCHI: BBIBETPHBAHWE M  OCanKooOpa3oBaHHe ((U3MYECKOe, XUMHUYECKOE U
OroxumMuueckoe). MecTopoxk1eHHs MOJIE3HBIX HCKOMaeMbIX.

40.MeramopduuecKkue TMPOIECCh: KOHTAKTOBBIH M PETHOHAIBHBIN MeTamopdu3m. MecTopokaeHHs




Kon
HHIMKATOpAa

HNuaukarop
JOCTHKEeHUS
KOMIIeTeHIN

OuneHo4HBIE CPeICTBA

MOJIE3HBIX HCKOMAEMBbIX.
41.TexHu4ecKre Mpolecchl MUHEPAI000pa30oBaHusl.

42 Ilonsitue 06 armomepanuu. [Iporeccsl 1MCCOMIIMY MUHEPATIOB U METACOMATUYECKOTO 3aMEIlICHUS.
43.IIpouiecchl KpUCTAILTU3AIMH IIPU arJIOMEpaliy.

44 XapaKTepuCTHKa TTIaBHBIX U XapaKTEPHBIX arioMepalliOHHbIX MUHEPAJIOB.

45.ITaparene3uc MUHEPAJIOB.

46.0CcHOBHBIE CBEICHUS O KPUCTANIN3AlUY BEUIECTBA.

47 KuHeTndecKue TUIIbI KPUCTAIN3ALHH.

48.3aposxeHre KPUCTaIOB.

49.0CHOBHBIE TEOPHH POCTA KPUCTAILIOB.

50.Kpucramnorpadus 1 MUHEpaIorus METaJUTyprU4eCKUX [JIAKOB U IIJIAMOB.




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

IIpumepHad CTpyKTypa U cofep:KaHue IIyHKTa:
[Ipouienypa oOlLeHUBaHUS 3HAHWM, YMEHUW, HABBIKOB MO JucuUIUIUHE «OCHOBBI
MUHEpAJIOTUM» BKIIOYAET yUeT YCHEIIHOCTHU 10 BUJaM OLIEHOYHBIX CPE/CTB.

IIkajia onleHUBAHUSA TOMAILIHUX PadoT

OrneHMBaHUE TOMANIHUX PadOT MO AUCHUILTHHE «OCHOBBI MUHEPAIOTUNY TPOBOJUTCS TI0
MPHUHIIAITY «3a4TCHO» / «HE 3a4TCHOY.

«3auTeHO» BBICTABISICTCS B CIIydae, €CIIM TOMAaIIHsIsi padoTa o)opMIIeHa B COOTBETCTBHE C
TpeOOBAaHUSMU METOJMYCCKUX YyKa3aHWH, TeMa JOCTAaTOYHO MpopadboTaHa, MaTepuanl XOpPOIIO
CTPYKTYPUPOBaH, KOJHMYECTBO HCIOJIb3YEeMOH JHTEeparypel He MeHee 5. B cmywae, ecimu
KaKoW-1r00 U3 KPUTEPHEB HE BBITIONHEH, IOMAIIHSS paboTa BO3BpaIaeTcsi Ha JopaboTKy.

[lpouenypa oueHHBAaHUS 3HAHWH, YMEHHWH, HABBIKOB MO JAUCHHUIUIMHE «OCHOBBI
MUHEPAJIOTUM» BKIIIOUAET YUYET YCIEIIHOCTH 10 BUAaM OLIECHOUYHBIX cpeAcTB (11.6.).
[IpakTHyeckue 3aHSITUSI CYUTAIOTCS YCICITHO BBITTOJIHEHHBIMU B CIIy4ae IPe0CTaBICHUS B
KOHIIE 3aHSATHS OTYETA, BKIIOYAIOLIETO TEMY, COOTBETCTBYIOIINE PUCYHKH U TIOITHCH.
TeMmbl momMamiHUX pPabOT pacHpenessFoTCs Ha MEPBOM NPAKTHYECKOM 3aHSTHH, TOTOBBIC
paboThI IPEIOCTABIIAIOTCS B COOTBETCTBYIOIINE CPOKH.
JIOTyCK K 3a4eTy ¢ OI[CHKOI BBICTaBIISETCS TIPH:
- 3aYTEHHOW KOHTPOJBHOH padoTe;
- IPE/IOCTABJICHHBIX OTYETAX MO MPAKTHYECKUM paboTam.

IIkana oueHUBaHUS NPAKTHYECKHUX padoT

HpaKTI/I‘-ICCKI/IC 3aHATUS CHUTAIOTCH YCIICIIHO BBIITOJIHCHHBIMU B CJIy4ac MIPECIOCTABIICHUS B
KOHIIC 3aHATHUA 0TYCTA, BKIIIOYAIOUIETO TEMY, COOTBCTCTBYIOIUEC PUCYHKH U MMOAIIMCH.

ITpomexyTouHas aTTecTanys 1o JucuUIuInHe «OCHOBBI MUHEPAJIOTUN» BKIHOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS 00yUaIOLIMMUCS 3HAHU, U
NpaKTUYECKHE 3a1aHuUs, BBIBISIOMINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUI U BIaJICHUH,
IpoBOJUTCA B (hopMe 3aueTa.

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

IIpumepHBbIii NepedYeHb BONPOCOB K 3a4€Ty
[TonsiTve 0 KpUCTaIe U KPUCTAUINYECKUX BELIECTBAX.
OCHOBHBIE CBOWCTBA KPUCTAJLIOB.
CuMMeTpHs KpUCTaJUIOB, BUABI CAMMETPUHN, CHHTOHUH, KATETOPHH.
[TpocTpaHcTBEHHAs KPUCTAJUIMYECKAs PEIIETKa, €€ 3JIEMEHTHI U ITapaMeTphl.
[TonsiTHE O MPOCTHIX U KOMOMHAIIMOHHBIX (hOpMax, MPUHIIUITEI UX HA3BAHUSL.
VYcranoBka kpuctauioB. [IpaBuiia BbiOOpa ocelt M enWHUYHOW TpaHu. MHIEKcH U
CHUMBOJIBI TpaHel U MPOCTHIX (HopM.
3aKOH palMOHAIIbHOCTH OTHOIIIEHUH MTapaMeTPOB - 3aKOH ['aron
[TpaBuia ycTaHOBKH KYOMUYECKHX M T€TPAaroHaJIbHBIX KPUCTAIUIOB.
[IpaBuna ycTaHOBKM TPUTOHAIBHBIX U T€KCArOHAJIBHBIX KPUCTAJUIOB.

10 ITpaBuiia ycTaHOBKH KPUCTAJIJIOB HU3IIEH KaTErOpHUH.

11. 3aKOH MOCTOSTHCTBA TPAHHBIX YTJIOB.

12. OcHoBHBIE 33124 KPUCTAIUIOXUMUH. THIIBI MJIOTHEHIIINX MIAPOBBIX YIAKOBOK.

ook owndE
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

26.
27.
28.
29.

30.

31.
32.
33.
34.

35.
36.

37.

38.

39.

40.

41.
42.

43.
44,
45.
46.
47.
48.
49.
50.

OcHOBHBIE TUIIBI KPUCTAUIMUECKUX PELIETOK U TUIIBI perieTok BPABDO.

Tunel KPUCTAIUIMYECKUX CTPYKTYP MOHHBIX KPUCTAJIIOB.

THUIBI KPUCTAIVIMYECKUX CTPYKTYP METAUINYECKUX KPUCTAILIIOB.

TuMbI KPUCTAIUINYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJIIPHBIX KPUCTAJIIOB.
N3omopdusm, THIIB H30MOphHU3Ma 110 CTENICHH COBEPILCHCTBA U XapaKTepy 3aMeICHHS.
[Tonumopdu3m 1 NOAUTUIIU3M.

[TousiTue o Munepane, pyae u nopoae. Ilpomplnennas KiaccupuKarms.
Kpucrannoxumuueckas kiaccuukanys MUHEPAJIOB.

OnTuueckue (I[BET, IIBET YEPTHI, OJIECK, MPO3PAYHOCTh) CBOWCTBA MUHEpAIA.
Mexanunueckue (TBEpJ0CTh, CHAIHOCTb, U3J10M) CBOMCTBA MUHEPAJIOB.

Mopdonorus murepanoB. [loHATHE O CTPYKTYpE U TEKCTYpE.

[Tonstue 06 orpanke, rabutyce u obiuke MuHepanoB. Knaccuukanus MUHEpaoB IO
00JIMKY ¥ CTeTeHU uanoMopdusma.

Knaccugukaius CTpyKTyp 10 OTHOCUTEIIBHOMY U aOCOJIFOTHOMY pa3Mepy MUHEpaIbHbIX
WH/INBUJIOB.

Oco0ble popMbI MUHEPATIBbHBIX arperaToB Apy3bl, chepoauThl, HaTeYHbIE (POPMBI.
[TogpoOHas xapakTepucTUKa reMaTiTa U KopyHaa. CBeJJleHHs O MarHeTHUTE.

[TonpoOHas xapakTepucTUKa MarHeTuTa u xpomura. CBeJleHHsl O IIITUHEIN U BIOCTHUTE.
XapakTepucTuka KapOOHAaTHBIX MUHEPAJIOB: KaJbLUT, JOJOMMT, MArHe3uT, CUIECPUT,
MaJIaXxUT, a3ypuT. FIX poiib B 4epHOIl MeTaJUTypriuH.

XapakTepucTuka Cyab(QUAOB:  XaIbKOMHUPHUT, MUPPOTHUH, TaJICHUT, cdaiepur,
MOJHMOJCHUT, apCEHONUPUT. VX poib B YepHON METaTypruu.

XapakTepucTHKa MHHEPAJIOB U3 Kilacca Cyinb(aToB: OapUT, THUIIC, aHTUAPUT.
XapaKkTepuCTUKA CUIIMKATHBIX MUHEPAJIOB U3 TPYIIIbI TOJIEBBIX ILIATOB.
XapakTepuCcTUKa MUHEPAJIOB U3 TPYIIIBI OJMBHHOB: ((hasiiut, popcTepuT, MOHTHYEIUINT).
XapakTepuCTUKA CHUIMKATHBIX MHUHEPANOB W3 TPYIIbl MUPOKCEHOB: (AMOICHUA, aBrUT,
reIcHOepruT).

XapakTepuCcTUKAa MUHEPAJIOB I'PyMIbl aM(pUO0JIOB: (aKTUHOJUT U POroBast 0OOMaHKa).
OO6mue npeacraBieHuss 00 SHIAOTEHHBIX, IK30I€HHBIX M METaMOP(OTreHHBIX IMpolleccax
MHUHEpaI0o00pa3oBaHuUs.

Marmaruueckue mpoueccsl  (3¢pdy3uBHble U HUHTpY3uBHbIE). Kiaccuduxanms
MarmMaTU4ecKuX MOpo/: KUcible (TpaHuT), CpeHue (CHEHHUT, IUOPUT), OCHOBHEIE (Tab0po,
0a3anbT), yIbTPOOCHOBHBIE (IYHUT, KUMOEPIINT), IIET0YHbIE (HE(PETUHOBBIN CUEHUT).
[TermaTuTOBBIE, KOHTAKTOBO-METacOMAaTH4YeCKHE (CKApHOBbIE) U TUAPOTEPMalbHbIE
npouecchl. MecTopokIeH!s MOJIEBbIX HCKONAEMbIX, CBSI3aHHBIE C 3THUMHU IIPOLIECCAMH.
DK30reHHbIe POIIECCHI: BBIBETPUBAHUE U 0CaIKOOOpazoBaHue (pu3nueckoe, XMuMUIECKOe
U OuoxuMuueckoe). MecTopoKaeHHsI MOJIE3HBIX HCKOITaeMBbIX.

Metamop¢pudeckue MpoLEecChl: KOHTAKTOBBIH W PETMOHANBHBIM ~ MeTaMop(u3M.
MecTopoxaeHHUs TOJIE3HBIX HCKOMAEMBbIX.

TexHu4eckue npoueccsl MUHEpaao00pa3oBaHusl.

[Tonsitue 00 armomeparnuu. [Iporeccsl AMCCONUIIMN MHHEPATIOB U METaCOMAaTHYECKOTO
3aMelLEHUs.

[Tpouecchl KpuCTAIIM3aUKU IPU arjioOMepaIiu.

XapaKkTepUCTUKA TIaBHBIX U XapaKTEPHBIX arjJoMepariiOHHBIX MUHEPAJIOB.

[Taparene3nuc MUHEpaoB.

OcHOBHBIE CBEIEHHS O KPUCTAJUIN3AalMH BEILIECTBA.

KuneTnueckue TUIIBI KPUCTAILTH3AIHH.

3apoKaeHNE KPUCTAIIOB.

OcCHOBHBIE TEOPHH POCTa KPUCTAILIIOB.

Kpucramnorpadus 1 MUHEpaIorus METaUTypruuecKuX MIJIAaKOB U IIJIAMOB.



IIpuaoxenne 3
MeTtoauyecKkue peKOMeHAAIMHU 110 BHINOJHEHHIO U 3allIUTe MPAKTHYeCKHUX PadoT
1. [IpuroroBUTH JIaOOPATOPHBIE NPUHALJIEKHOCTH:

*CTEKIIO;

*(apdopoByr0 HETJIa3ypOBaHHYIO MIACTHHKY;

*mkany TBepaocTH Mooca;

*kommac (MarHUTHYIO CTPEIIKY);

*COJNIIHYIO KUCIIOTY.

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

3, OHpeHeJIPlTb OBET MUHEPAJIa, UCIIOJIb3Yys YTOUYHCHH TUIIA ((SI6JIO‘{HO'3€JICHBII>'I)),
((COHOMGHHO-H(CHTLIﬁ)), «KENTO-3€JCHBIN» U T.II.

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

e BrpIsiCHHTB, COCTOUT 7K 00pasel] U3 OJHOTO 3€pHA, U3 MHOTUX MEJKHUX 3€PeH WM UMEeT
CKPBITOKPUCTALIMYECKOE CTpOoeHHe. B mocinemHeMm ciydae cHaiHOCTh HaOJIIOAATh
HEBO3MOXKHO.

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

e VYCTaHOBHTH, 10 KAKUM HAIPaBJICHUSM UJIET CHAHOCTD, a 110 KaKUM - U3JI0M.

e  OnpenenuTs yroj MeXAy MIIOCKOCTSIMHM CHAHOCTH B Tpajlycax.

6. OnpenejuTh TBEPAOCTHL MUHEPAJIA.

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

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

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

9. lIpaBuJiLHO Ha3BaTh ONpe/e/iAeMblil 00pa3el MOKHO JIUIIIH TIOCIIE TOTO, KaK BBISBJICHBI BCe
ero pusuveckue cBoMcTBa U MOP(POJIOTHIO.



