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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 I/I.A.?pI/IH_II/IH

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 ['eonoruu, MapKIenaepcKoro 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 3aceqaHuu Kadeapsl ['eomoruu, MapKIei1epcKoro aeia u 00orameHus

[Iporokonm ot 20 1. Ne

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

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanm3anuu 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
IlonroroBka 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  Kpucramioobpasyrorias JIOTIOJTHUTENBHOM 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,
CJIOBapsIMH.
Brimonnenue
Nzyuenne N
. JioMaliHeil paboTbl
OCHOBHOI1 1 J10- .
o Ne3 no 3amanHO#M
TIOJTHUTENEHOM N
o TeMe. Y CTHBIN
3.6 3apoxaeHue KpUCTAIJIOB B HAaY4HOM JIH-
orpoc
TEOJIOTUIECKUX u 2,3 5 TEpaTyphl, TK-4.1
(cobecenoBanue).
METAJUTyPTUYECKUX MpoIeccax KOHCIIEKTA JIeK-
N Hanwucanue
i, Pabora ¢ 9
JoMaliHeil paboTbl
SHIMKJIONIEIUSMH, .
Ne3 no 3amanHO#M
CJIOBapsIMH
TeMe.
Nzyuenne
OCHOBHOI! U J0- Hamnucanue
3.7 OcHOBHBIC TEOPHH POCTa MOJTHUTENILHON | oMariHe# paboTh
KpHUCTAJUIOB B Tmporiecce Hay4HOU - Ne3 mo 3amanHOM
r€0JIOTHYECKOTO u 4 TepaTypsl, TeMe€. 10 3aJJaHHOU IK-4.1
TEXHHYIECKOTO KOHCIEKTa JIeK- Teme. Y CTHBII
MHHEpaoo0pa3oBaHus . Pabora ¢ orpoc
SHIUKIIONEAUsAMH, | (cobecenoBaHuE)
CIIOBapsAMHU
HWroro no pazaeny 14 3 23
4. T'eonorn4eckue npoeccsl
Brinonnenne
4.1 OCHOBHBIE TEOJOTHYECKHE Wzyuenue o
Opa3zoBaHUs eOHOH 1 Aomaukelt padoTst
MPOLIECCHI 0 o
por _ obp 01 yd 5 Ned o 3amaHHOM IK-4.1
MECTOPOXKIACHUU TIOJIC3HBIX Hay4YHOU Iy
Teme. Y CTHBII
HCKOTIaeMbIX JUTEPATYPBI.
orpoc
Hanucanue
IlogroroBka k JIOMaIIHei paboThl
4.2 TexHHYECKHE MPOILECCHI npakTuueckomy | Ne4 mo 3amanHOU
MUHEpanooOpa3oBaHus  MpU 3aHSTHIO. Teme. Beimonnenne
arjioMepany B MPOU3BOJICTBE 57 Uzyuenue U 3aIUTa TK-4.1
yyTyHa M CTald U B yueOHOH U nabopaTopHBIX
OTHE-yMOPHOH (yTepOBKe Hay4YHOU JHTEepa- pabor
TYpBI Ne 6. YcrHblii onpoc
(cobeceroBaHue)
Hanucanue
4.3 OCHOBHbBIE METOJIbI -
KPHCTAIO-MUHEPATOTHYECKUX Wsyuerne AloMauIHel pagoTe!
p p 0,1 9 | yuebHoit 1 Hayu- | Ned mo 3agaHHOI T1IK-4.1
u nerporpapuye-cKux o N
o HOU JIUTEpaTyphbl TeMe. Y CTHBII
WCCIIeIOBaHUM
ormpoc
Wroro no pazneny 0,2 14,7
Hroro 3a cemectp 2 4 61,7 3a4éT
Hroro no aucnuminuze 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 CHCTEMaxX, 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 :
snekTponnsbii. - URL: https://znanium.com/catalog/product/1043918 (nara oOpamieHus:

06.12.2020). — Pesxum gocTymna: mo moJmrcKe.

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:
[epconanbubie kKomIblOTephl ¢ 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 ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENIbHYIO CPEly YHUBEPCUTETA

[lomemenne nans XpaHeHHsT U MPO(UIAKTUYECKOTO OOCTYKMBaHUS y4eOHOIo
000py10BaHUS:

Crennaxku 1y XpaHEHUs Y4eOHO-HATJISIHBIX TOCOOMH W y4eOHO-METOMMYECKOM
JIOKYMEHTAIUU.


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

[Ipunoxenue 1

6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH

ITo

JUCLHUILINHE

«OCHOBBI

MUHEPAJIOTUN»  TMPEeIyCMOTpPEHa ayAWTOpHas |

BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaroImuXcs.

IIpuMepHas CTpyKTypa U COJAEpKaHUE pa3iesIOB JUCHUIIINHEI

Kon
TEMBI

Tema
JOUCIHUITIINHBI

Coneprxanue

1 cemecmp

P1

Ocnogwbl Kpucmannozpa

uu.

T1.1

BBoanast. OcHOBBI
KpucTauiorpaguu.
3aKO0H IIOCTOSHCTBA
YTJIOB

MuHepanorusi ¥ METaJuLyprus 3apoguIich
MPAKTUYECKH OJJHOBPEMEHHO Ha 3ape pa3BUTHUSA
yenoBeyecTBa. [IpeamMer u 3amaun Kpucramiorpadu,
KPUCTAJUIOXMMHUU U MUHEPAJIOTUU. 3HAYEHHUE 3TUX HAYK
JUISL KCCIIEI0BaHUSI MUHEPAJIOB, PYA, TOPHBIX MOPOJ,
aroMepaToB, IINIAKOB U MeTayioB. O01mas
XapaKTepuCTHKa KpucTamioB. Kparkas ucropus
pa3BUTHA 001IEH U TEXHUUYECKOH KpucTamuiorpaduu u
MUHEPAJIOTUH.

ArperatHble cocTosiHUs BemecTBa. Kpucramn u
KPUCTAIJINYECKOE COCTOSIHUE MUHEPAJIOB U METAJIIOB.
OO01ue cBoCTBa KPUCTAIIIIOB: OAHOPOTHOCTb,
JUCKPETHOCTh, aHU30TPOITHOCTh, CHMMETPUYHOCTb,
CIOCOOHOCTH K cCaMOOTpaHeHuo. PacipocTpaHeHHOCTh
MUHEPAJIbHBIX KPUCTAJIOB B MPUPOJE, TEXHUKE U OBITY.

T1.2

Cummerpust
KPUCTAJUIOB

DJIEeMEHThl CHAMMETPUHM: LIEHTP, IIJIOCKOCTU U OCH
(TOBOPOTHBIE U UHBEPCUOHHBIE) CHUMMETPHH.
B3anmoneincTeue 351eMEHTOB CUMMETPUU. Buibl
CUMMETPHUH, CHHTOHUH, KATETOPUH U UX
KJaccuukanus.

T1.3

[TpocTeie hopmbl
KpPHUCTAJIJIOB

Kpucrann, ero rpanu, pedpa u BepunHsl. CBs3b
BHEIIHEH (OpPMBI M BHYTPEHHETO CTPOEHUS KPUCTAILIOB.
®dopma KpHUCTaIOB. 3aKOH MOCTOSIHCTBA JIBYTPaHHBIX
yrioB. [IpocTbie 1 KOMOMHAIIMOHHBIE ()OPMBI TPaHEH,
pedep u BepunH. BHennue popmel 1 aHaTOMUS
KpuctamioB. CkeneTHble (POPMbI KPUCTAIIIOB.
Kpucramnmueckne qBOMHUKH.

T1.4

Kpucrannorpadpuyecku
€ CMBOJIBI

[IpaBuna BeIOOpa KpucTaIorpaguueckux ocei u
€IMHUYHON rpaHu. 3aKOH PallHOHAIbHOCTH OTHOIIEHUH
napameTpoB (3akoH ['aton). IHAEKChl U CUMBOJIBI
rpaHel, pebep, BEpIINH U UX NPOCTHIX (opM.

P2

OcHoevl Kpucmaninjioxumuu

T2.1

IInoTHeilimme aTOMHEBIE
YIAKOBKHU U TUIIBI
KPUCTAJUTHYECKUX
pELIETOK.
[Tonmumopdusm u
nzomophusm. Tursl
XUMHYECKOU CBSI3HU B
KpHUCTaJuIax

ATOMHBIE Y HOHHBIE paanychl. [In0THeNIINE yTaKOBKH
aTOMOB B KPUCTAJUIOXMMHUYECKUX CTPYKTYpax.
[IpocTpaHcTBEHHAs KpUCTAINIMYECKAs PEIIETKA U €€
AJIEMEHTHI: Y3JIbl, PSABI, IJIOCKUE CETKU U DJIEMEHTapHBIE
s4YerKu. PeTUKynspHas MIOTHOCTH MJIOCKUX CETOK U
rpaHel KpUCTa/UIa. YTIIOBBIE U JIMHEHHBIE TApAMETPhI
KPUCTAIITNYECKUX PEIIeTOK. TUIbI KPUCTAIITHYECKUX
pemerok bpass. TpaHcasaLnoHHAsE CHMMETPHS
KPUCTAININYECKUX CTPYKTYp. [IpocTpancTBEHHBIE
rpynmsl cummerpun E.C. @enoposa. [lomumopdusm.
[Momutunusm. Nzomopduszm. Uzogumopduzm. Tumsr




Kon
TEMBI

Tema
YCIIUTIIINHEI

Conepxanue

XMMHYECKUX CBSI3€il B Kpuctaiuiax. KoopauHaloHHbie
yucna. Kpucramimueckue pacTBOpbl 3aMelIEHUs,
BHEJIPEHUS U BeIYUTaHUs. MopdoTporus. ATOMHBIE
paspyuieHus CTpYKTYpbl KpuctayuioB. Kiaccudukanus
nedeKToB CTpyKTyphl. Toueunble nedeKThl.
Jucnokaiuu kpaeBble U1 BUHTOBBIE. [moTHOCTH
JUCIIOKalUi, MeTOIbl NX HaOmoieHusl. CTPYKTYpHI
pacnaia u30MOp(HHBIX KPUCTALIMIECKUX PACTBOPOB.

P.3.

Ocnoevl MuHepaiocuu

T.3.1

BBogunas gexuus.
Munepanorus

[TonsTre o0 MuHepasie 1 MuHepanoruu. Posis MuHepana
Ha ciy0e uBUiIn3aui. MuHepaibl U MUHEpaIbHOE
ChIpbE B UepHOU MeTayutypruu. O01as, reHeTudeckas,
peruoHalibHasi, KOCMUYECKasi, TEXHUYECKask U
TEXHOJIOTMYECKasi MUHEPAJIOTHSI.

T.3.2.

Kpucramnoxumuueckas
KJaccuukanms
MUHEPAJIOB

Kpucrammoxumudeckas kiaccuuKaiyss MUHEPAIOB, ¢¢
IPUHLUIBL. XapaKTepUCTUKAa MUHEPAJIbHBIX TUIIOB,
MOJITUIIOB; KJIaCcCOB, MOJIKIACCOB; TPYIIIL, IO PYTIIT;
BUJIOB, Pa3HOBUIHOCTEH; MHUBHUIOB U CYOMHIUBU/IOB.
[lonsaTre 0 pynax U TOPHBIX MOPOIAX.

[IpomblinieHHas KiaccuGUKanus MUHEPAJIOB.
Krnaccugukanys MUHEpaabHOTO ChIPbs B YEPHOUN
METaJUTYpIHH:

-)KEeJIe30pYIHOE: ChIpOe (MapTEHOBCKHUE, JOMEHHEBIE,
arJoMepaluoHHbIE PY/IbI),

oOoranieHHoe (IPOMIIPOAYKT, KOHIIEHTpPAT),
CHUHTE3MPOBAaHHOE (arjioMepar, OKaThIIIH,
(dbeppocriiassl),

-nerupytouiee: (pyipl Mapratia, Xxpoma, KooanbTa,
BoJb(pama u ap.),

-¢urocyromue: (KalblUT (M3BECTHSK), U3BECTh,
JOJIOMMT, KBapll, JIFOOPUT U Ap.),

-OTHEeYIMOpHBIE: (MAarHe3uT (MepHuKia3), TOJIOMHT,
UIIUHENb, XPOMUT, OOKCUT (KOPYH[T), KAOJTUHUT
(MynIMT), KBapl (TPUIMMUT, KPUCTOOAINT) U Ap.),
-11JIaK000pa3yrole MUHepabl (OJIUBUHBI (POPCTEPUT,
(basauT, KambIUOOIUBHIH), MEUIUTHI (TEICHHUT,
OKEPMAaHUT), MUPOKCEHBI (IMOTICII, TEAEHOEPIUT) U JIp.),
-MUHEPAJIbl - HOCUTENIN BPEIHBIX TEXHOJIOTHUYECKUX
npuMeceit: cepsl, pochopa, muHKa U Ap. (CyTbUmbL:
MIUPUT, APCEHONUPHT, MUPPOTHH, cPaJepuT u ap.;
(dbocdarTsl: anaTUT, CUIMKOKAPHATUT U Jp.)
[Taparenernueckasi accolfanus MUHEPaJIOB.

T3.3.

Onrnueckue u
MEXaHUYECKUE
CBOMCTBAa MUHEPAJIOB

OnTnueckne cBOKCTBA:

Iokazamenu npenomnenus B ONTUIECKA U30TPOITHBIX
(KpHCTasuIbl BBICIIEH KaTETOpUHN) U aHU30TPOITHBIX
(kpucTasuibl cpeiHeit (0THOOCHBIE) U HU3LIEH
(IByXOCHBI€) KaTeropuil) MuHepanax. /J[Bynpeiromienue.
[Ineoxponsm MuHepanoB. ONTUYECKUE METO/IbI
oTpezieNieHus IIJIaK000pa3yoIuX MUHEPAJIOB B
MIPOXO/AIIEM CBETE - eTporpadusi.

L]gem B KpUCTAJUIMYECKOM arperare U Mmopoke (LBeT
4yepThl). [ [puunHbl OKpacku MUHEPAJIOB.




Kon
TEMBI

Tema
YCIIUTIIINHEI

Conepxanue

JlromuHecnieHUsI MuHEpanoB. BusyanbHble METOIbI
onpeJIeICHUs MUHEPAJIOB.

bneck - ompasicamenvnas cnocobnocms MUHEPAJIOB.
3aBUCUMOCTB 0JIeCKa OT KPUCTAITIOXUMUYECKUX
(METaITMYECKUM, TTOTYMETAIUTMYECKUH, alIMa3HbIH,
CTCKJISTHHBIN) ¥ KPUCTAITIOMOP(OIOTHIECKUX
(3epKaJIbHBIN, MATOBBIN, KUPHBIN, IIECITIKOBUCTBIA U JIP.)
0coOeHHOCTEH. ONTUYECKUE METOBI ONPEACTICHUS
METAJUIOB U PYIHBIX MUHEPAJIOB B OTPAKEHHOM LIBETE -
MuHeparpadus.

MexaHn4eckre CBOMCTBAa MUHEPAJIOB:

Cnaiinocmb, 0moeibHOCMb U U310M B KpUCTAJIaX
MHHEpAJIOB. 3aBUCUMOCTb CIIAMHOCTH OT
KPUCTANIOXUMHUIECKIX OCOOCHHOCTEH MHHEPAJIOB.
CnaitHOCTb - mpUMeEp aHU30TPOIIUU MUHEPATbHBIX
kpucramioB. Knaccudukanus ciaitHocTH 1o Gpopme u
CTENIEHU COBEPILEHCTBA. MeTO bl OnpeieNieH .
Tseepoocmeb munepanog. MeToapl onpeneacHus
TBEPJOCTH: METO/IbI IIaparanus (3TaJOHHAs
necstubanbHas mKana TBepaoctu Mooca) u
BJIABJIMBAHMS aJIMa3HOM nupaMuibl Bukepca
(muxpotBepaomepsl [IMT). PetukynsipHas u
BEKTOpUAIIbHASI aHU30TPOIHUSI TBEPIAOCTH. XPYIKOCTh,
yIPYTrOCTh, TAOKOCTh U 3JIACTHYHOCTh MUHEPAJIOB.
[Ipoune cBoOiCTBAa MUHEPAJIOB:

Inomnocmo. InddepeHnnanys MHHEPAIIOB 110
MJIOTHOCTH B MPOIIECCE KPUCTAILTH3AINH. JINKBaIIUs.
Paccnoenne MuHepallbHBIX PACI/IaBOB B IPUPOJIE
(Marma) ¥ B METaJTypruu (1IU1aK / METaJ).
I'paBUTaIIMOHHBIE MPOIIECCHI 0OOTAIIEHNS MUHEPATIOB.
Onekmpomaznummusle c80UCMEA MUHEPATIOS.
MaruuTHble cBOMCTBA. METOBI MATHUTHOTO
oOorarieHus KeNe3HbIX pyd. TepMOdIeKTPUUECKIE
coiictBa. Tepmo3/IC. Tepmonapsl.
[Ibe30anexTpryeckue cBoiicTBa (CTabuIM3aus
PaZMOBOIIH, THIPOAKYCTHKA, KBAPIIEBBIC YaChI U Ip.).
OrueynopHocCTh (TemrnepaTypa IJIaBJIeHHUs),
rUAPOPHUILHOCTD, THAPO(POOHOCTH, pACTBOPUMOCTD B
BOJIE M KUCIIOTaX, BKYC, 3amax u mp.

T3.4

CTpyKTYypHI ¥ TEKCTYpHI
MUHEPaTbHBIX
arperaTosB B pyJax u
TOPHBIX MOPOJIaX

WneanbHble U peabHbIe KPUCTAILIBL.
Kpucrannomopdonorudeckas crpykrypa. [Toastus 06
orpaHke, rabutyce u 00JIUKe KPUCTAIITMUYECKUX
MUHEPaTbHBIX HHIUBUIO0B. Kitaccndukarus kpuctanios
1o 00JIMKY (M30METPUYHBIE, VITTHHEHHBIE H
yrutoménnblie). OTHOCUTETbHBIE H a0COTIOTHBIE
pa3Mepbl MUHEPATBbHBIX UHAUBHIOB.
['panynomerpuyeckas kinaccupuKaius MUHEPATbHBIX
CTPYKTYp. YHOpsiA0UE€HHOE (TTapalliesIbHOE,
JBOWHUKOBOE, PAIMAIIBHO JIYIUCTOE U JIp.) U
OecropsIIOYHOE CpaCTaHHEe MUHEPATbHBIX WHANBHUIOB.
OHJI0TaKCHAJIBHOE, SMUTAKCUATIbHOE U OWKWUINTOBOE
MpopacTaHue MUHEPATbHBIX UHIUBU/IOB.

TexcTypsl MUHEpanbHBIX arperatoB. OcoObie (GOopMbI




Kon Tema
Conepxanue

TEMBI JICIUTIAHBI
MUHEPAJIBHBIX TEKCTYP: APY3bl, CHEPOITUTHI, KOHKPEIUH,
cekpenuu U T. 1. OCHOBHBIE MOP(}HOIIOTUUECKHE THITHI
TEKCTYp: MacCUBHasl (OAHOPOIHAS),
BKpaIJICHO-IIATHUCTAsI, CIIOMCTAas (11osiocyaras),
nedopMauoHHas (TpeuieHHasl, MPOKUIKOBas,
OpekuneBas).

T.3.5 Kpucramnoo6pasyroma | IIpomeccsl kpucramioodpa3oBaHus B ra3000pa3HBIX
g cpefa B mpolecce (raz, map), )kuKux (pacruiaB, paCTBOpP) U TBEPbIX
MHUHEpanoo0pa3oBaHus. | (Kpuctajuimieckas, amopdnas) cpenax. [lonsrue o
Kunernueckue TUIIBI CTaOMIBHOM, PABHOBECHOM, METACTAOUILHOM H
KpUCTAITU3aUU a0UIILHOM COCTOSIHUU KPUCTAJIIIOB U

KpHUcTayoodpasymomieit cpensl. Kunernueckue
MIPOMBIIIJICHHBIE TUITbl KPUCTAJUIU3AIMH

T.3.6 3apoxxaeHue [Ipoueccel 3apokaeHus, pocTa U pa3pylIeHUs
KPHUCTAIIJIOB B KPUCTAJIJIOB B ra3000pa3HbIX (Ta3, map), >KUIKUX
re0JIOTMYECKUX U (pacmuiaB, pacTBOp) U TBEPABIX (KPUCTAIUIMYECKUX,
METAITyPrUYECKUX amMop(HBIX) cpeaax.
nporeccax ["'oMOreHHbIE U TeTepOTreHHBIE MMPOLIECCHI 3aPOKICHHUS

KpucTtaiioB. KpucrannoxuMudeckue TUIIbI
3apOJIBIIIEBHIX [IEHTPOB KPUCTALTU3AINH TTPU
reTeporeHHOM 3apokaeHUU. DaKTOPHI, BIUAIONINE HA
CaMOTIPOHM3BOJIILHOE 3aPOXKICHUE KPUCTAIIIOB U
cnenudpuieckre 0COOEHHOCTH IIEHTPOB
KPUCTAJUTU3AIUH [IPH TE€TEPOTCHHOM 3apOKICHUH
KpPHUCTAJIJIOB.

T.3.7 OcHOBHBIE TEOPHUU OCHOBHBIE TEOPUH POCTA KPUCTAIIOB:
pocTa KpUCTaJIOB B TepMoIuHaMHuueckas, IMpPpy3noHHas, abcopOLnOHHa,
nporecce MOJIEKYJISIPHO-KHHETUYECKasl, TUCIIOKAI[IOHHASL.
re0JIOTHYECKOTo U Oco0eHHOCTH UX peann3aluy B TPUPOIHBIX U
TEXHUYECKOTO TEXHUYECKUX YCcIoBHsIX. CTIOCOOBI yIIpaBIeHHS
MUHEPaT0o00pa3oBaHusl | KWHETUKON KPUCTAJUTM3AINHI U KaYeCTBOM

00pa3yIONIMXCsl METAJUIOB U MUHEPAJIOB.

P4 T'eonocuueckue npoyeccol

T.4.1 OcHOBHBIE ['eonornueckoe cTpoeHre 3eMHOTO 1Iapa.
reoJIornyecKue DHOoeenHble npoyeccyl MUHepanoodpa308aHUs.
mpoiiecchl 00pa3oBaHMs | - MarMaTuueckue (MHTpy3uBHBIE U 3D Py3UBHEIE),
MECTOPOXKICHUN KpaTKas XapaKTepUCTHKA MarMaTH4YeCKUX OO U

IMOJIC3HBIX UCKOIIA€MbIX

MECTOPOXKICHUM TOJIE3HBIX UCKOIMAEMBIX, B TOM YHCIIE
KEJe30PYIHBIX B ByJTKaHUYECKUX TPYOKax B3phIBA B
BocTounoii Cubupu;

- IETMAaTUTOBBIE, KpaTKas XapaKTEPUCTUKA MOJIE3HBIX
HCKOITA€MBIX;

- KOHTaKTOBO-METAaCOMAaTHUYECKUE (CKapHOBBIC)
JKee30pyAHbIe MecTOpoxaeHus: Anrtae-CasHCKOU
rOpHOIi 00nacTw;

- TUAPOTEPMATBLHBIE MECTOPOXKICHUS IIBETHBIX U
JETUPYIOLIUX PYA.

OK302enHbIe npoyeccyl:

- (huznueckoe, XUMHUECKOE U OMOJIOTHYECKOe
BBIBETPUBAHKE (JKEJIC3HBIE IIISATIBI OYPHIX KEJIEC3HIKOB H
MapTHUTOBBIX PY/ B 30HE OKUCICHUS CYIb(OUTHBIX
MECTOPOXKICHU);

- 0CaJI0OYHBIE: PACCHINHbIE (THTAHOMATHETUTOBBIE




Kon
TEMBI

Tema
YCIIUTIIINHEI

Conepxanue

POCCHITTA Ha MOPCKOM Tienb¢e, KBapIeBbIe MIECKU U JIp.),
XEMOTeHHBIE (MOPCKUE JKeJIe30-MapTaHIIeBhIe
KOHKPEILUH, U3BECTHIKHU, OTHEYIOPHBIE TJIMHBI U Ap.),
Oouoxumuueckre (00JOTHBIE JKEJIE3HbIE PYIbI,
TOP(SHUKH H TIP.).

Memamopgozennvie npoyeccyi:

PernonanbHbBIN, KOHTAKTOBBIA U JUHAMUYECKUH
Metamopdusm. Ctaguu meramopduszma.
MetamopdoreHHbIe MECTOPOKICHUS HKETIE3UCTHIX
KBapIIUTOB, KAMCHHBIX YTJIEH, KBAPIIMTA, OTHEYITOPHBIX
aHJATy3UTOBBIX U KHAHUTOBBIX CIIAHIIEB U JIP.

T.4.2

TexHuueckue
IIPOIIECCHI
MUHEPAT000pa30BaHUS
NIPU arjoMepaluu B
MIPOU3BOJICTBE YyT'yHA U
CTaJI U B OTHEYIIOPHOM

dyTepoBke

HpoGienue u o0orameHue moyie3HbIX HCKOMaeMbIX.
[ToHsiTHE O KOHIIEHTpATE U OTXO0/1aX (XBOCTAX)
o0orameHus.

Arniomepaliys 1 OKOMKOBaHUe. MUHepanorus
KENe30pyTHBIX arIOMEPaTOB M OKATHIIICH.
Munepanoobpa3oBaHue B JOMEHHBIX MPOIIECcCax.
Munepaiorusi JOMEHHBIX IIUTAKOB, TAPHUCAXKa Ha
(byTepoBKe U MHHEPAIbHBIX OTJIOKEHH (IIMHKUTA) B
TpyOOIIpOBOJAX.

Munepanoobpa3oBaHue Npy CTaNICTIaBIUIIbHBIX
nporeccax. ACCUMUISIINA U3BeCTH. MUHEpaorus
CTaJIeTIaBIIIbHBIX [IUIAKOB.

Munepaioobpa3oBaHHue B OTHEYIIOPHBIX M3ACTHIX B
MeTaTyprui. MuHepanorusi KBapIuTOBbBIX
(IMHACOBBIX ), IIAMOTHBIX, IEPUKIIA30BBIX,
HIMHUHEb-()OPCTEPUTOBBIX, CMOJIO-/I0JIOMUTOBBIX,
MYJUIUTOBBIX U TIPOYUX OTHEYTIOPOB.
Munepanoobpa3zoBaHue B IPOU3BOJICTBE U
WCTOJIh30BaHUH (PIrocoB. MUHEpaIOrusi MUHEPaIbHBIX
¢rocoB.

MuHepanorusi MeTaJUTyPTUIECKHUX IIITAMOB H TTBLTH.
DKosornyeckas MUHepaJIoTus B pelieHUH pooiieM
KOMILIEKCHOW MaJlo- WK 0€30TX0/IHON nepepadoTKu
MUHEPAITBEHOTO CHIPBSI.

T.4.3

OCHOBHBIE METOIBI
KPUCTAIJIO-MUHEPATIOTH
YEeCKHUX U
neTporpaduIecKux
HCCIEe0BaHUuN

Kpucrannomopdonorndeckuii 1 roHHOMETPUYECKUI
aHaus.

I'panynomerpruyeckuii anaus.

XuMU4ecKu# (TOJHBIHN, TOKABHBIH, CIIEKTPAIIbHBIH,
PEHTTeHOCTIEKTPaIbHBINA, SHEPTOUCTIEPCUOHHBIHN )
aHamus.

JuddepeHnnanbHO-TEPMUUYECKUN aHAIIN3.
PentrenoBckuii ananus. KonnuecTBeHHbIN 1
KadyeCcTBeHHBIN (pa3oBbie aHaM3bl. KomnyecTBEHHBIN 1
Ka4EeCTBEHHBIN XUMUYECKUE PEHTIEHOCIIEKTPAIbHBIE
aHanu3bl. JIOKAbHBIN PEHTT€HOCTIEKTPAIbHBIA aHAIIN3.
[lerporpaduyeckuii aHaTU3 TOPHBIX MTOPOJI,
METAJUTyPIMYECKUX IIJJAKOB U OTHEYIIOPOB.
MUKpPOCKONIMYECKOE UCCIEA0BAHIUE MUHEPAIIOB B
MIPOXOSAIIEM CBETE.

Muneparpadudeckuii aHanu3 py, arJJloMepaToB,
METaJUIOB U CIIaBOB. MUKpOCKOIIUYECKOe
HCCIIE0BAHUE MUHEPAIOB B OTPA)KEHHOM CBETE.




Kon Tema

Conepxanue
TEMBI JIICITATUTHHEI

DEeKTPOHHbIE MUKPOCKOIUYECKHE UCCIIET0BAHMS
(MeToAOM pEINK, CKAaHUPOBAHUS U IPOCBEUMBAHMS).
doTtorpaduveckrne METOIbl HAYYHBIX UCCIICIOBAaHUN
(Makpo- 1 MUKpodoTOrpadupoBaHHe).
KomnbroTepHas rpadudeckas ¥ cTaTUCTUYECKas
00paboTKa JaHHBIX MUHEPATOTHYECKUX U
KPUCTAJNIOXUMHUYECKUX UCCIICAOBAHUM.

Ilpumepuana memamuka camocmoamenvHoil padomaul

CaMocTosTenbHas paboTa 3aKII04aeTCsl B U3y4YEHUH PEKOMEHyeMOU JINTepaTyphl MO
TEMAaTUKE MPAKTHYECKUX 3aHSATUI U B BRITIOJHEHUH IOMAITHUX PaOOT MO AUCIHUILIHHE.

Ilpumepnulit nepeuens mem OomauwiHux paoom:

1. ITepeuens Tem nqomarrHel paboTel Nel: «OCHOBBI KpUCTAIIIOTPAdUI»:

e VlcTopust pa3BUTHS MUHEPATIOTUU U METAJTypruu

e [Ipenmer u 3amaun Kpuctaiorpadguu, KpUCTANIOXUMUN U MHUHEPAIOTHH. 3HAYECHUE
STUX HAYK IS WCCIEAOBaHUST MUHEPAJIOB, Py, FOPHBIX IMOPOJ, arjioMepaToB, LIIAKOB M
METaJIJIOB.

e KpaTkas uctopus pa3BUTHs 001el U TEXHUUECKON KpUcTaiorpaduu U MUHEPATOTHH.

e ArperaTHble COCTOSIHUS BellecTBa. KpuCTall M KpPUCTAUIMYECKOE COCTOSIHUE
MUHEPAJIOB U METAJLJIOB.

e O0mue CcBOWCTBAa KPHUCTAUIOB: OJHOPOJIHOCTb, JUCKPETHOCTb, AHU30TPOIHOCTD,
CUMMETPUYHOCTh, CIIOCOOHOCTh K CaMOOTPaHEHHIO. PacmpocTpaHEHHOCTh MUHEPATbHBIX
KPHUCTAJJIOB B IPUPOJIE, TEXHUKE U OBITY.

2. [lepeuens TeM nomarinei paboTsl Ne2: «OCHOBBI KPUCTAIUIOXUMHUK.

e [IpocTpaHcTBEHHAs KpUCTAINIMYECKasi peleTKa U €€ 3JIEMEHTBI: Y3JIbl, Psi/ibl, IUIOCKHE
CETKU U JIEMEHTapHbIE TYEHKU.

eTunsl  KpUCTAIMYECKMX  pemerok  bpass.  TpaHcmsiuMoHHas — cuMMeETpHUs
KPUCTAJTIMYECKHUX CTPYKTYP.

o [Tomumopdusm. [omutunuzm. Uzomopdusm. U3onumopdusm.

e Tumbl XMMHMYECKHMX CBsizeM B Kpuctaulax. KoopauHalMOHHBIE — YHCIIA.
Kpucrannnueckue pacTBOpbl 3aMelIeHHs], BHEAPEHUS U BblunTaHus. Mopdotpomnus.

e ATOMHBIE pa3pyllleHHs CTPYKTyphl KkpuctamioB. Knaccudukanus nedexTon
CTpYKTyphl. Toueunsle nedexTsl. J(ucaokanuu KpaeBble U BUHTOBBIE.

e [InoTHOCTH AMCIOKAIMH, MeTOABI MX HaOmoaeHus. CTpYKTYyphl pacnaia n30MOp(HBIX
KPUCTAJTIMYECKUX PACTBOPOB.

3. [lepeuens TeM omarHel padboTbl Ne3: «OCHOBBI MUHEPAIOTHI

e [lonsTHE O MUHEpale U MUHEpaJIoruu. Ponb MUHEpaa Ha ciayx0e [UBHIN3ALIH

e MuHepaisl 1 MUHEPAIBHOE CHIPHE B UEPHON METAILITYPTUU

¢ OO0m1as, reHeTU4YecKas, peruoHaIbHas, KOCMHUUECKasi, TEXHUYECKasi U TEXHOJIOTHYecKast
MUHEPAJIOTHUSI.

e MuHepanbHOE ChIpE JJII  YEPHOM  METaJUIypruu: SKeJIe30pyAHOe:  ChIpoe
(MapTeHOBCKUE, TOMEHHBIE, arJIOMEPAIIMOHHBIC PYIBI).

e CUHTE3MpOBAaHHOE (ArJOMepaT, OKATHIIIM, (EeppOCIUIaBbl) MUHEPAIBHOE ChIpbE IS
YEpPHOU METAJTYpPTHUH.

e Pynpl MapraHma, xpoma, koOaibTa, BoJb(ppamMa U Jp. PYAbl, Kak JETHpyoliee
MUHEPAIBHOE ChIPHE AJI YEPHOU METaJLTypIrHH.

e MuHepanbHO-ChIppeBasi 0a3a 1Mo (IIOCYIOIIMM U OTHEYHNOPHBIM MUHEpasam,
MPUMEHSIEMbIM B UYEPHOM METauTypruu: (KajabIUT (U3BECTHSIK), U3BECTh, JOJOMMUT, KBapll,
GIIOpUT W Np.; MarHe3wT (TMepuKia3), JOJOMHT, IIMUHENb, XPOMHUT, OOKCHT (KOpPYHI),



KAOJIMHUT (MYJUTUT), KBapIl (TPUIUMHUT, KPUCTOOAIUT) | JIp.)),

e OcHOBHbIE CBeleHHUA O (U3MKO-XMMUYECKMX CBOMCTBaX IIJIAKOOOPA3yIOIINUX
MuHepanoB (onuBHHBI (dopcTepuT, (asIUT, KaIbIHOOIMBUH), METUIUTHI (TEJICHUT,
OKEPMAaHUT), MUPOKCEHBI (IUOTICI, TeACHOEePTUT) U 1Ip.).

o OU3UKO-XMMUYECKUE CBOMCTBA MHUHEPAJIOB - HOCUTENIEH BPEAHBIX TEXHOJIOTUYECKUX
npuMmeceld: cepbl, docdopa, UHKA U Ap. (Cyab(UIBI: TUPUT, APCEHONMHPHUT, MUPPOTHH,
chaneput u np.; docdarbl: anaTuT, CUIMKOKApHATUT U 1p.) VX BiIMsHHE HAa KayecTBO
METAJLUTYPTUYECKON MTPOAYKIUH.

4. ITepevenn TeM nomarHen padoTsl No4: «I'eonorndeckue mporecch
e OCHOBHBIE 3H/IOTEHHBIE MPOIECCHl MUHEPAT000pa30BaHUs

® DK30Tr€HHBIE TIPOIIECCHl MUHEPAIIO00Pa30BaHHSA

o TexHUYECKUE MPOIIECCHl MUHEPAIIO00PA30BAHMSI P arjIOMEpaIiu
e Munepanoo0Opa3oBaHue B JOMEHHBIX MTpoIieccax

e MuHepanorusi JOMEHHBIX MUIAKOB, TrapHucaxa Ha (yTepoBKE U MHHEPAIbHBIX
OTJIOKEHUH B TPyOOIpOBOIaX

IlepeyeHb NpakTUHYeCKUX padoT

1. OrnpezerieHre CUMMETPUM Ha MOJIEIISIX U/I€ATbHBIX KPUCTAJUIOB.

2. OnpeneneHne BHEIIHUX TpaHHBIX, pPEOEPHBIX W BEPIIMHHBIX (opM B
KpUCTauiaX. YCTAaHOBKA KPHUCTAJUIOB M OIPENEICHUE KPUCTALIOrpapUUeCKUX CHMBOJIOB
IPaHHBIX, P€OEPHBIX U BEPIINHHBIX (HOPM.

3. N3ydyeHne cUCTEMAaTHUYECKON KOJUIEKIIMM MHUHEPATIOB. MOpPMbI NMPUPOAHBIX
Bbl/leJIEHNI MUHEPAJIOB

4. JImarHocTuyecKue CBOMCTBAa MUHEPAJIOB.

5. W3ydenue, omnucanue (QU3NYECKUX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX

0COOEHHOCTEH cpacTaHus, ONpeAeICHIE MUHEPAJIOB, CIOCOOOB UX MCIOJIb30BAaHUS B YEPHOU
METaJULypTUH U HAPOJAHOM XO35HCTBE.



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.

ITpocTpaHCcTBEHHAs KPUCTAIIIIMYECKAS] PEIIETKA, €€ JIEMEHTBI U IIApaMETPBI.

[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 TUIOTHEHIIINX TAPOBBIX 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, TuIBI H130MOp(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, IPO3PAYHOCTH) 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 MUHEPAIbHBIX WHAUBUIIOB.

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

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

28.ITonpoOHast XapaKTEpUCTHKA MAarHETUTA U XpoMUTa. CBEICHUS O IIMTUHENN U BIOCTUTE.

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

30.XapakTepucTuKa Cyiab(QpHI0B: XaJIbKOMUPUT, TUPPOTUH, TAIIEHUT, CHaJIEPUT, MOJIMOIEHUT, apCEHOITUPUT.
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 TPYIIITEI OJIMBUHOB: ((asiuT, GOpCTepUT, MOHTUYEIUINT).

34.XapakTepuCTHKa CHIIMKATHBIX MUHEPAIOB U3 TPYIIIbl MTMPOKCEHOB: (JMOICH, aBTUT, TeJIeHOEPTHT).

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 (3Qpdy3uBHble U MHTPY3UBHbIE). Knaccupukanus marmMaTuyeckux MOPOJ:
KHCTble (TPaHuT), CpeAHue (CUEHUT, AUOPUT), OCHOBHBIE (rab0po, 0a3aibT), YIbTPOOCHOBHBIE (AYHUT,
KUMOEpIINT), IeTI0YHbIe (HE(ETNHOBBIN CUEHUT).

38.IlermaTtuTOBBIE, KOHTAaKTOBO-METACOMATHUECKHE (CKapHOBBIE) M THIPOTEPMAIbHBIC IIPOIECCHI.
MecToposkaeHHUs IOJEBBIX NCKOMAEMBIX, CBA3aHHBIE C 3TUMH IIPOLIECCAMHU.

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

40.MeramopduuecKkue TMPOIECCh: KOHTAKTOBBIH M PETHOHAIBHBIM MeTamopdm3m. 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 KpUCTAIIU3AIMH IPU arJIOMEpaIiy.

44 XapaKTepuCTHKa TTIaBHBIX U XapaKTEPHBIX arjioMepaliOHHBIX 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 METaJUTypru4eCcKiX MJIAKOB U IIJIaMOB.




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

[IpuMepHas CTPYKTypa U coJiep:KaHue IIyHKTA:
[Iporieypa OlCHWBAHUS 3HAHHWM, YMEHHWH, HAaBBIKOB 1O JuCHHIUIAHE «OCHOBBI
MHHCPAJIOTHUN» BKIIIOYACT YUCT YCIICIIHOCTHU 1O BUJaM OLICHOYHBIX CPCIACTB.

IIIkajia oneHUBAHUSA TOMAILIHUX PadoT

OrneHrBaHUE JOMAaNIHUX PadOT MO AUCHUILTHHE «OCHOBBI MUHEPAIOTUNY TPOBOJUTCS TI0
MPHUHIIAITY «3a4TCHO» / «HE 3aYTCHOY.

«3auTeHO» BBICTABIISICTCS B CIIydae, €CIIM IOMAaNIHssi padoTa o)opMiIeHa B COOTBETCTBHE C
TpeOOBAaHUSMU METOJMYECKUX yKa3aHWH, TeMa JOCTaTOYHO MpopadoTaHa, MaTepuan XOpPOIIOo
CTPYKTYPUPOBaH, KOJHYECTBO HCIIOJIB3YEMOH JHTEeparypel He MeHee 5. B cmywae, ecimu
KaKoW-1r00 U3 KPUTEPUEB HE BBITIONHEH, IOMAIIHSS paboTa BO3BpaIaeTcsi Ha JopaboTKy.

[lpouenypa oueHUBAaHUS 3HAHWH, YMEHHWH, HABBIKOB MO JAUCHHUIUIMHE «OCHOBBI
MUHEPAJIOTUM» BKIIIOUAET YUYET YCIEIIHOCTH 10 BUaM OLICHOUYHbIX cpeAcTB (11.6.).
[IpakTHyeckue 3aHSATUSI CYUTAIOTCS YCICITHO BBITTOJIHEHHBIMU B CIIy4ae IMPeOCTaBICHUS B
KOHIIE 3aHSATHS OTYETA, BKIIOYAOIIETO TEMY, COOTBETCTBYIOIINE PUCYHKH U TIOITHCH.
TeMmbl momMamiHUX pabOT paclpeAessFoTCs Ha MEPBOM NPAKTHYECKOM 3aHSTHH, TOTOBBIC
paboThI IPEOCTABIIAIOTCS B COOTBETCTBYIOIINE CPOKH.
JIOTyCK K 3a4eTy ¢ OI[CHKOI BBICTaBIISETCS TIPH:
- 3aYTEHHOW KOHTPOJIBHOH padoTe;
- IPE/IOCTaBJICHHBIX OTYETAX M0 MPAKTHYECKUM paboTam.

Ikana oueHUBaHUS NPAKTHYECKHUX padoT

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

ITpomexyTouHas aTTecTanys 1o JTucuUIuInHEe «OCHOBBI MUHEPAJIOTUN» BKIHOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS 00yUaIOUIMMUCS 3HAHU, U
NPaKTUYECKHE 3a]aHus, BBIBISIOIINE CTENeHb C(OOPMUPOBAHHOCTH YMEHUI U BIaJICHUH,
IpoBOJUTCA B (hopMe 3aueTa.

Jlns nonmy4yeHus 3a4eTa o IMCHUIUIMHE 00yJaronuiicst 00s3aH MOArOTOBUTCS 110 BOIIPOCAM.

IIpumepHBbIii NepedYeHb BONPOCOB K 3a4€Ty
[TonsiTve 0 KpUCTaIe M KPUCTAUINYECKUX BELIECTBAX.
OCHOBHBIE CBOWCTBA KPUCTAJLIOB.
CuMMeTpHs KpUCTaJUIOB, BUABI CAMMETPUHN, CHHTOHUH, KATETOPHH.
[TpocTpaHcTBEHHAs KPUCTAJUIMYECKAs PEIIETKa, €€ 3JIEMEHTHI U TapaMeTphl.
[TonsiTHE O MPOCTHIX U KOMOMHAIIMOHHBIX (hOpMax, MPUHIIUITEI UX HA3BAHUSL.
VYcranoBka kpuctauioB. [IpaBuiia BbiOOpa ocelt M enWHUYHOW TpaHu. MHIEKcH U
CHUMBOJIBI TpaHel U MPOCTHIX (HopM.

7. 3aKoH paluoOHAIHLHOCTH OTHOIICHHH MapaMeTpoB - 3akoH [ aron

8. IlpaBuia ycTaHOBKM KyOMUECKHX M TETPArOHAIBHBIX KPUCTAIIIOB.

9. IlpaBuia ycTaHOBKHM TPUTOHAJIBHBIX U T€KCArOHABHBIX KPUCTAJIIOB.

10. IpaBuia ycTaHOBKH KPUCTAJUIOB HU3IIEH KaTeropyu.

11. 3aKOH MOCTOSTHCTBA TPAHHBIX YTJIOB.

12. OcHoBHBIE 33124 KPUCTAJUIOXUMUH. THUIIBI IIIOTHEHIINX IAPOBBIX YIAKOBOK.

13. OcHOBHBIE THIIBI KPUCTAUIMYECKUX PEIIETOK U TUTIBI pemeTok bPABD.

14. Tunel KpUCTAIIIMYECKUX CTPYKTYP MOHHBIX KPUCTAIJIIOB.

ook owdE



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.

THIBI KPUCTATUIMYECKUX CTPYKTYP METALNTUUYECKUX KPUCTAIUIOB.

Tunbl KPUCTAIUINYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJIIPHBIX KPUCTAJIIOB.
N3omopdusm, THIIB H30MOphU3Ma 110 CTENICHH COBEPILEHCTBA U XapaKTepy 3aMeICHHS.
[Tonumopdu3m 1 NOAUTUIIN3M.

[TonsiTue o Munepane, pyae u nopoae. Ilpomplnennas KiaccupuKams.
Kpucrannoxumuueckas kiaccuukanys MUHEPaJIOB.

OnTuueckue (I[BET, IIBET YEPTHI, OJIECK, MPO3PAYHOCTh) CBOWCTBA MUHEpAIA.
Mexanunueckue (TBEepJ0CTh, CHAIHOCTb, U3J10M) CBOMCTBA MUHEPAJIOB.

Mopdonorust murepanoB. [loHATHE O CTPYKTYpe U TEKCTYpE.

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

Knaccugukaius cTpyKTyp 110 OTHOCUTEIIBHOMY U a0COJIFOTHOMY pa3Mepy MUHEpaIbHbIX
WH/IUBUJIOB.

Oco0ble popMbI MUHEPATIBHBIX arperaToB Apy3bl, chepoauThl, HaTeUHbIE (POPMBI.
[TogpoOHas xapakTepucTUKa reMaTiTa U KopyHaa. CBeJJleHHs 0 MarHeTHUTE.

[TonpoOHas xapakTepuCcTUKa MarHeTuTa u Xxpomura. CBeJleHHs! O IIITUHEIN U BIOCTHUTE.
XapakTepucTUKa KapOOHATHBIX MHHEPAIOB: KaJbIUT, TOJOMHUT, MarHe3uT, CHICPUT,
MaJIaXxMT, a3ypuT. FIX poiib B UepHOIl MeTaJuTypruu.

XapakTepucTuka Cyab(QUAO0B:  XaIbKONMHUPHUT, MUPPOTHUH, TAJCHUT, CQaJepurT,
MOJHMOJEHUT, apCEHONUPUT. VX poib B YepHON METaTypruu.

XapakTepucTHKa MHHEPAJIOB U3 Kilacca Cyinb(aToB: OapUT, TUIIC, aHTUAPUT.
XapaKkTepuCTUKA CUIIMKATHBIX MUHEPAJIOB U3 TPYIIIbI TOJIEBBIX ILIATOB.
XapakTepucTUKa MHHEPAJIOB U3 TPYIIIBI OJUBUHOB: ((pasmut, GopcTepuT, MOHTHYCILTHUT).
XapakTepuCTUKA CUIMKATHBIX MHUHEPAIOB W3 TPYIIbl MUPOKCEHOB: (AMOICU, aBruT,
reIcHOepruT).

XapakTepuCcTUKa MUHEPAJIOB IPyMIbl aM(pUO0JIOB: (aKTUHOJIUT U POroBast 0OOMaHKa).
OOme npeacTaBieHns 00 dHIOTEHHBIX, SK30I'€HHBIX U MeTaMOp(OTEeHHBIX MpoIeccax
MHUHEpaIo00pa3oBaHuUs.

Marmaruueckue mpoueccsl  (3¢p¢y3uBHble U HUHTpY3uBHbIE). Kiaccuduxanms
MarmMaTU4ecKuX MOpo/: KUcible (TpaHuT), CpeHue (CHEHHUT, IUOPUT), OCHOBHEIE (Tab0po,
0a3anbT), yIbTPOOCHOBHBIE (IYHUT, KUMOEPIIUT), 1IeI04HbIe (He(hEeTNHOBBINA CUEHMUT).
[TermaTuTOBBIE, KOHTAKTOBO-METacOMAaTW4YeCKHE (CKApHOBbIE) U TUAPOTEpPMalbHbIE
npouecchl. MecTopok/IeHHs MOJIEBBIX HCKONAEMbIX, CBSI3aHHBIE C 3TUMHU IIPOLIECCAMH.
DK30reHHbIE POLIECCHI: BBIBETPUBAHUE U 0CaIKOOOpa3oBaHue (PU3HMUECKOe, XUMHUECKOE
U OnoxuMm4ecKkoe). MecTopoKIeHHS MOJIE3HBIX NCKOTIAEMBIX.

Mertamopduueckne Mpolecchl: KOHTAKTOBBIH W PETMOHANBHBIA ~ MeTaMop(u3M.
MecToposKIeHHS TTOJIE3HBIX UCKOTTAEMBIX.

TexHUYecKue npouecchl MUHEpaao00pa3oBaHusl.

[Tonsitue 00 armomepanuu. [Iporeccsl AMCCOUIIMN MHUHEPAIOB U METaCOMaTUYECKOTO
3aMeIIeHusl.

[Tpouecchl KpuCTAIIIM3AUHU IPU arjIoMepaIiu.

XapaKkTepUCTUKA TIaBHBIX U XapaKTEPHBIX arjioMepariiOHHBIX MUHEPAJIOB.

[Taparene3nuc MUHEpaoB.

OCHOBHBIE CBEJIEHUS O KPUCTAJUTM3AllMU BEIECTBA.

KuneTnueckue TUIIBI KPUCTAILTH3AIHH.

3apox/ieHue KpUCTALIOB.

OcCHOBHBIE TEOPHH POCTa KPUCTAILIIOB.

Kpucrannorpadus 1 MuHepanorus METaulyprudeckux MiyIakoB U MIJIAMOB.



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
CKPBITOKPUCTAUIMYECKOE CTpoeHHe. B mocnemHem ciyyae chaifHOCTh HaOmogath
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 HAIPaBJICHUSIM UJET CHAHOCTD, a [0 KAKUM - U3JIOM.

e  OnpenenuTs yroj MeXAy MIIOCKOCTSIMHM CHAHOCTH B Tpajlycax.

6. OnpenejuTh TBEPAOCTHL MUHEPAJIA.

OmnpenensaTs TBEPIOCTh MUHEpAJIA CIEAYET Ha CBEKEM U3JIOME, Ha TPaHsIX KpUCTaJlIa, HO HE Ha
BBIBETPUJION 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.



