MHWHHUCTEPCTBO HA VKM Y BEICIIEIO OBPA3OBAHHNA
POCCUMCKON ®ENEPALIMA

OenepanbHOe rocyAapCcTBEHROE 0101KETHOE 00pa30BaTENbHOE YUPEKIACHHE
BLICHIET0 00pa3oBaHus _ ‘
«MarHuTOropcKHit rocy AapcTBeHHBIN TexHHYecKui yruBepcuteT M. .M. HocoBa»

ke WO Do

e a0

ABSY TR fay #
=Tt

L e
e AR
() @5}.5- .

YTBEPXJARK
Hdupexrop UITAuT
H.A. Tlerranes

19.02.2024 r.

PABOYAS ITPOTPAMMA JUCLIHIUIMHBI (MOAYJIA)

OCHOBBI MHHEPAJIOTHH 3

HanpaprerHe NOArOTOBKH (CNIEUHANBHOCTE) '_ o ::
22.03.02 Meramutyprus T

HanpasneHHOCTS (Mpodunb/cneuanu3alys) nporpaMMel
MeTanmyprus 4epHEIX METaJUIOB

Y poBeHb BEICIDETo 00pa3zoBaHus - faKanaBpHaT

Pdopma 0GydeHHA
3304Has%-

HucTHTYT/ hakyaeTer  HMIHCTHTYT rOpHOTO Aena K TPaHCIopTa

Kadenpa Feonornn, MapKe#AepCKOro Aena 1 00oraleHUs MONe3HBIX
HCKOIIAEMBbIX

Kypc 3

Mammoroﬁcx
2024 roxa



PaGouas nporpamma coctasneHa Ha ocHoBe PI'OC BO - Gaxanappmar no RanpapieHHIo
nogroroku 22.03.02 Merannypraa (mpukas MuroGprayku Pocchu o1 02.06.2020 r. Ne 702)

Pabovas mporpaMMa paccMoTpeRa M onodpeHa Ha 3acemanum Kadeapel [eomorwm,
MapKIleHOepcKoro aena 4 o00TaloeHHA TONE3HEIX HCKOMAeMBbIX J
12.02.2024, npoTtokon Ne 5 it
, 3as. kadeaApod —— H.A. I'priunn

Pabouas nporpamma onobpena meronudeckoii komuccuet I AuT

19.02.2024 r. nporokon Me 3 . _
Hpeuceﬂamnbm. Ierranes
CornacoeaHo:

Jap. kadeapoit Metannyprus 1 XUMHYECKHX TeXHOIOTHH
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PaGouas nporpamma COCTaBlIcHa: '
aoueHT Kadenps I MIAnOITH, kaHzA, reon.-MHHEpan. Hayk M.C. Konkosa
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Penenzent:
miperTop OO0 «MarauToropekas MapKielaepeko-reofe3ueckad KOMIAHHAY ,
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopeHa i peanuzanuu B 2025 - 2026
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepcKkoro 1emaa 1 00orameHus

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

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3acenanuu Kadeapsl ['eooruu, MapKIIeHaepcKoro aena u 00orameHus

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

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
yueOHOM rofy Ha 3aceqanuu kadeapsl ['eomoruu, MapKieiiiepckoro jena u 00orameHus

[Iporokonm ot 20 1. Ne

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

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogoopena st peanuszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu Kadeapsl [ 'eonoruu, MapKIei1epcKoro ieia u 00orameHus

[Iporokonm ot 20 1. Ne

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

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmzanyu B 2029 - 2030
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 JTUCHMIUIMHBI  HEOOXOXWMBI 3HaHMA (YMEHHS, BIAJCHUSN),
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 c
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 JIOTIOJTHUTEJILHON 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 U J10- .
o Ne3 no 3amanHO#M
TIOJTHUTENEHOM N
o TeMe. Y CTHBIN
3.6 3apoxaeHue KpUCTAIJIOB B HAaY4HOM JIH-
orpoc
Te0JIOTHUECKHUX u 2,3 5 TEpaTypsl, T1IK-4.1
(cobecenoBanue).
METAJUTyPTUYECKUX MpoIeccax KOHCIIEKTA JIeK-
N Hanwucanue
i, Pabora ¢ 9
JoMaliHeil paboTbl
SHIMKJIONIEIUSMH, .
Ne3 no 3amanHO#M
CJIOBapsIMH
TEeMeE.
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 Nzyuenne JIoMarrHe paboTeI
MIPOLIECCHI obOpazoBaHUs 01 yueOHOM U Ne4 o 3amanHOM K-4.1
MECTOPOKACHUH MOJIE3HBIX ' Hay4YHOU TeMe. Y CTHBII '
HCKOTIaeMbIX JUTEPATYPBI. orpoc
(cobecemoBanue)
Hamnucanue
ITogroroBka k JIoMarrHei paGoThI
4.2 TexHHYECKHE MPOILECCHI npakTrnyeckomy | Ne4 mo 3amaHHON
MHUHEpanoo0pa3oBaHus  HpHU 3aHATHIO. Teme. BeimonHenne
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)
Hamucanwue
4.3 OCHOBHEBIE METOJIBI Vsvuenne JIoMarrHei paGoThI
KpPHCTaJIIO-MUHEPAIOTUYECKUX e Ne4 no 3apanHOI
0,1 9 | yueOHOIt U Hay4- N I1IK-4.1
u nerporpapude-cKux 9 Teme. Y CTHBIH
. HOW JIUTEepaTyphl
UCCIIeIOBAaHN I orpoc
(cobeceroBaHue)
HWroro no pazneny 0,2 14,7
Uroro 3a cemectp 2 4 |61,7 3a4éT
Hroro no nuciuminHe 2 4 |61,7 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C HCIIOJB30BAHUEM 3JIEMEHTOB OHJIANH - KYpCOB, IIPEACTABICHHBIX HA HAIMOHAIBHOU
obpaszoBatenpHOU MIarhopme «OTKpeITOe 00pa3o-BaHue» - oOpenedu.ru., a Takxke 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

HammonansHast WH(POPMAITMOHHO-aHATUTUIECKAs URL:
cucrema —  Pocculickuidi ~ MHAEKC  HAY4YHOIO :
mutupoBanus (PUHIL)
ITouckoBas cucrema Axanemus Google (Google
Scholar)

9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIUILTHHBI (MOIYJIs1)

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

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

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIIOUAET:
VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIEKLIMOHHOT'O THIIA!
MynbTUMeANNHBIE CPEICTBA XPAaHEHHUS, [IepeJauu U MpeICTaBIeHHs THPOpMaLuu

JlabopaTopust MUHEPAIOTHU:

Y4eOHbIC KOJUICKITUM MUHEPAJIOB U TOPHBIX ITOPOJT HA CTEHAAX.

Komteknmu MuHEpasioB, TOPHBIX MOPOJI, TIOJIE3HBIX MCKOMAeMbIX, (GIopbl u (payHbI B
reonoruueckoM myzee MI'TY. PaGouune komnekuuu mozeneit kpucramios. [1lkana TBepaoctu
Mooca B ssmuukax. ['eonoruueckuii komnac. YueOHble r€0J0THYECKHE KAPThI.

JlaGopaTopus nerporpaduu:

VYyebHbIe KOJUIGKIIMA TOPHBIX MMOPOJ Ha cTeHaax. KoJulekiuu TOpHBIX MOpOof,
MOJIE3HBIX UCKOMAaeMbIX, (JIopsl U payHbl B reosiornueckom myzee MI'TVY. Illkana TBepaoctu
Mooca B smrukax. ['eonornyeckuii kommac. Y4ueOHbIe Te€0JT0THYECKHE KapThI.

VY4yeOHble ayqUTOpPUU JUISL TPOBENEHUS NPAKTUYECKUX 3aHATHH, TPYNIOBBIX U
WH/IMBUIYAIBHBIX KOHCYJIBTAlMH, TEKYIIETO KOHTPOJII M IPOMEXKYTOYHOH aTTEeCTaIllH:
[Tepconanbubie KoMmbloTepsl ¢ maketom MS Office, Beixogom B MHTEpHET U ¢ TOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAIIIOHHO-00Pa30BaTEIbHYIO Cpely YHUBEPCUTETA

AyIuTOpUU AJIsE CAMOCTOATEIHHOM PabOThI: KOMIBIOTEPHBIE KIIACCHI; YUTATbHBIC 3aJTbI
OHMOIMOTEKH:

ITepconanbubie kommbioTepsl ¢ makerom MS Office, Beixomom B HHTepHET Hu ¢
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ITpunoxxenue 1

6 YueOHO-MeTOANYEeCKOE 00eCIIeYeHUE CaMOCTOATEIILHON PabO0ThI 00yUJarOIIHUXCS

ITo

mucuuiuimae  «OCHOBBI

MHUHEPATIOT U

MpelyCMOTPEHa aynuTOpHas |

BHEAYJAUTOPHAS CaMOCTOsITeNIbHAst paboTa 00yJaromuxcs.

IIpumepHas cTpykrypa

U COJIEpKaHUE PA3IEIIOB TUCIMILIAHBI

Kon
TEMBI

Tema
JOUCIUATIINHBI

Conepxanue

1 cemecmp

P1

Ocnogwbl Kpucmannozpa

uu.

T1.1

Bsoanast. OCHOBBI
Kpuctauiorpapuu. 3aKoH
MOCTOSIHCTBA YTJIOB

Munepanorus 1 METaulyprus 3apoaunch
MIPAKTUYECKU OJJHOBPEMEHHO Ha 3ape pa3BUTUS
yenoseyecTsa. [Ipenmer u 3agaun
KpucTaJIorpaduu, KpUCTAIUIOXUMHUH U
MUHEPAJIOTUU. 3HAYEHHUE ITUX HAYK JUIS
MCCJIE0BAHUS MUHEPAJIOB, P/, TOPHBIX MOPOJ,
arJoMepaToB, IIJIAKOB U MeTautoB. O0mas
XapakTepUCTHKa KpuctauioB. Kpatkas ucropus
pa3BUTHs 00IIEH U TEXHUYECKOU
KpUCTaIIorpaduu 1 MUHEPAJIOTHH.

ArperaTHble COCTOSIHHSI BELLIECTBA.
Kpucrani u KpucTasIn4eckoe coCTOsHUE
MUHEpPAJIOB U MeTaiioB. OO01Ie CBONCTBA
KPUCTAJUIOB: OJJHOPOJHOCTb, TUCKPETHOCTD,
AQHU30TPOIHOCTH, CAMMETPHYHOCTH, CIOCOOHOCTH
K CaMOOTpaHeHUI0. PacipocTpaHEeHHOCTh
MUHEPAJIBHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U
OBITY.

T1.2

Cummerpust
KpPHUCTAJIJIOB

DneMEeHTBl CAMMETPUU: HEHTP, INIOCKOCTH U
ocH (MTOBOPOTHBIE U MHBEPCUOHHBIE) CUMMETPHH.
B3anMozeiicTBre 21eMEHTOB CUMMETPHUH. Busl
CUMMETPUHU, CUHTOHUH, KATETOPUH U UX
KJIacCuUKaIms.

T1.3

[Tpocteie hopmel
KPHUCTaJJIOB

Kpucrann, ero rpanu, pedpa v BepIIUHBI.
CBs13b BHELIHEHN (POPMBI U BHYTPEHHETO CTPOEHUS
KpucTamioB. Popma KpUCTAIOB. 3aKOH
MOCTOSIHCTBA JIBYI'paHHBIX yrioB. [IpocTeie u
KOMOUHAIMOHHBIE (POPMBI rpaHeil, pedep u
BepnH. BHemHne GopMbI 1 aHATOMHS
kpuctamoB. CkeneTHble (hOPMBI KPHUCTAIIIOB.
Kpucrannmdeckne 1BOMHUKMY.

T1.4

Kpucrannorpaduyecku
€ CMBOJIBI

[TpaBuia BeIOOpa KpucTaIorpapuuecKux
OCEeH M €IMHUYHOU rpaHu. 3aKOH PallMOHAIBHOCTH
OTHOIIEHH mapameTpoB (3akoH ["aton). IHaeKCHI
U CUMBOJIBI FpaHel, pedep, BEPIINH U UX IPOCTHIX

dbopm.

P2

Ocnoevl Kpucmajiioxum

uu

T2.1

IInoTHelIe aTOMHBIE
YIaKOBKHU U THITBI
KPUCTAJUTMYECKUX PELIETOK.
[Tonmumopdusm u
nzoMopdusm. Tursl
XUMHYECKOH CBSI3U B
KpHUCTaJUIax

ATOMHBIE U MOHHBIE pannychl. [InoTHelmme
YIAKOBKH aTOMOB B KPUCTAJNIOXUMHYECKUX
crpykrypax. [IpoctpancrBeHHas
KPUCTAJUIMYECKas pelIeTKa U €€ 3JIEMEHTHI: Y3JIbI,
PSABL, IJIOCKUE CETKU U JJIEMEHTapHbIC STYCHKH.
PerukynsapHas INIOTHOCTB IUNIOCKUX CETOK U
IrpaHel KpUCTAJUIA. YTIIOBBIE U JIMHEHHbIE




Kon
TEMBI

Tema
MYCIIATIIIUHEI

Coneprxanue

napameTpbl KpUCTAUIMYECKUX pelIeTOK. THIbl
KpUCTAJIIMYECKUX peleTok bpasa.
TpaHCIALMOHHAS] CUMMETPHS KPUCTAINTNYECKHUX
cTpyKTYp. lIpocTpancTBEHHBIE IPYIIIIBI
cummerpun E.C. @enopona. [Tomumopduzm.
[Momutunusm. M3omopdusm. N3oaumopdusm.
TuIbl XUMHUYECKUX CBSI3€U B KpUCTAJLIAX.
Koopaunanyonssle uncia. Kpucramumaeckue
pPacTBOPBI 3aAMEILIEHHS], BHEAPEHUS U BBIYUTAHUSA.
MopdoTtponust. ATOMHBIE pa3pyILICHUS CTPYKTYPBI
kpuctaios. Knaccudukanus nepexron
CcTpyKTyphl. Toueunsie nedexTsl. Juciokammm
KpaeBble U BUHTOBBIE. [[IOTHOCTH AMCIIOKALINA,
MeTo/bl uX Habmoaenus. CTpyKTypsl pacnaja
M30MOP(HBIX KPUCTAIIIMYECKUX PACTBOPOB.

P.3.

Ocnoegubl MuUunepaiocuu

T.3.1

BBojgnas mexmms.
Munepanorus

ITonsTre 0 MuHEpane u MuHepasioruu. Pois
MHUHepaJla Ha Ci1y)k0e LUBUIM3aluu. MuHepansl U
MUHEPAIBbHOE CBHIPHE B YEPHON METAJLUIYPIHUH.
OO1as, reHeTHYecKas, peruoHajabHas,
KOCMHYECKAsi, TEXHUYECKAsI U TEXHOJIOTMYECKas
MUHEPAJIOTHUSL.

T.3.2.

Kpucrannoxumuueckas
KJaccu(puKalus MUHEPAJIOB

Kpucrammoxummyeckas kiaccuuranus
MHUHEpaJIOB, €€ MPUHIMIIBL. XapaKTepUCTHKA
MUHEPAJIbHBIX TUIIOB, TOJTHIIOB; KJIACCOB,
MOJKJIACCOB; TPYIIL, HOATPYII; BUJIOB,
Pa3HOBUIHOCTEI; MHAWBUIOB U CYOWHIMBH/IOB.

[ToHsATHE O pyaax U TOPHBIX MOPOIAX.

[TpombIteHHas KiaccupuKaus
MuHepanioB. Knaccudukanus MuHepaabsHOTo
CBIPBsI B YePHOW METaJLTypIHUU:

-JKeJIe30pyIHOE: ChIpOe (MapTEHOBCKHE,
JIOMEHHBIE, arJIOMEPaIOHHbIE PYIbI),

oOoraieHHoe (MTPOMIPOAYKT, KOHIIEHTpPAT),

CHUHTE3MPOBAaHHOE (aryioMepar, OKaThIIIH,
beppocmiassl),

-nerupyromiee: (pyasl Maprania, Xpoma,
KobasbTa, BoJab(ppama u ap.),

-¢urocyronue: (KaabIuT (M3BECTHSK),
U3BECTh, JOJIOMUT, KBap1l, (PIFOOPUT U JIp.),

-OrHEYNOpHbIe: (MarHe3uT (MepuKias),
JOJIOMUT, UIMHUHENb, XPOMHUT, OOKCUT (KOPYH]),
KAOJIMHUT (MYJUIUT), KBapll (TPUIUMMUT,
KPUCTOOAINT) | JIp.),

-1IITaK000pa3yrolue MUHEPabl (OJTMBUHBI
(popcreput, hasnut, KATBIIHOOTUBUH ), METHIUTHI
(reneHuT, OKepMaHUT), MUPOKCEHBI (TUOTIC],
reIeHOepruT) u ap.),

-MUHEPAJBI - HOCUTEIN BPEIHBIX
TEXHOJIOTUYECKUX MpUMeceii: cepbl, hocdopa,
IIMHKA ¥ J1p. (CYTbOUIBI: TUPUT, APCECHOITHPHUT,
OUPPOTHH, chaneput u 1p.; hocdaTel: anaTur,




Kon Tema
Coneprxanue
TEMBI TUCIIUILINHEL
CHUJIMKOKAPHATHUT U JP.)
[Taparenernueckasi accolanusi MUHEPAJIOB.
T3.3. OnTuueckue u OnTHYecKue CBOMCTBA:

MEXaHNYECKHE CBOUCTBA
MHHEPAJIOB

llokazamenu npenromnenus B ONTUYECKU
M30TPOMHBIX (KPUCTAILIBI BBICIIEH KaTErOpHH) U
AHU30TPOMHBIX (KPUCTAILIBI CPEAHEN (OHOOCHBIC)
Y HU3IICH (IBYXOCHBIC) KaTETOPHil) MUHEpaJIax.
JBynpenomnenue. I1neoxponsm MuHepaos.
OnTuueckre METObI OIpeIeTICHHS
1JIAKOOOPa3yIoIINX MUHEPAJIOB B IIPOXOIALIEM
CBeTe - meTporpadusi.

L]gem B KpUCTAJUIMUECKOM arperare u
nopoitke (1BeT 4epThl). [[puyrHbI OKpacku
MUHEpPaIOB. JIFOMUHECIEHIINS MUHEPAJIOB.
BusyanbHble METO/IbI OTIPE/ICIIEHUs MUHEPATIOB.

bneck - ompasicamenvuas cnocobnocmo
MUHEPANIOB. 3aBUCUMOCTD OJiecka OT
KPUCTAJUIOXUMUYECKUX (METAITUYECKUM,
MOJIyMETaJUIMYECKUH, alIMa3HbIN, CTEKIISTHHBIN) U
KPUCTAITIOMOP(OIOrH4ECKUX (3€pKaJIbHBIH,
MaTOBBIH, JKUPHBIN, IIETKOBUCTBIN U JIp.)
ocoberHocTeil. OnTHYecKne METOAbI ONPEEIICHUS
METAJIJIOB U PYJHBIX MUHEPAIOB B OTPAKECHHOM
L[BETE - MUHEparpadus.

MexaHnyeckue CBOMCTBa MUHEPAJIOB:
Cnatinocms, omoenbHoCmy U U310M B
KpUCTaJUIaX MUHEPAIOB. 3aBUCUMOCTb CIIAHOCTHU

OT KPUCTAINIOXUMUYECKHX OCOOEHHOCTEM
MuHepanoB. CaliHOCTh - MPUMEP aHU30TPOIHHU
MUHEpalIbHBIX KpucTauioB. Kimaccudukarms
cnaifHOCTH MO ()OpMe U CTENIEHH COBEPIIECHCTBA.
Mertob1 onpeneseHusl.

Teepoocmo munepanog. MeTo bl
OmpeieNICHUsI TBEPAOCTU: METObI LIapanaHus
(aTanoHHas aecaTubanbHas HIKaxa TBEPAOCTH
Mooca) v BaaBiIrBaHUs alIMa3HON MHPaMUIbI
Bukepca (MuxpotBepromepst [IMT).
PerukynsipHas u BeKTOpuaabHas aHU30TPOIUS
TBEPJOCTH. XPYIKOCTh, YIPYTOCTh, THOKOCTH 1
AMACTUYHOCTh MUHEPAJIOB.

IIpoune cBOlCTBa MHUHEPAJIOB:

IInomnocms. JlnddepeHnmanus MUHEPAIOB
IO MJIOTHOCTH B MPOLIeCcCe KPUCTATUTU3AIIH.
JIukBanus. Paccnoenre MUHEpabHBIX PaCIlJIaBOB
B IIpHpojie (MarMa) ¥ B METaUTypruu (1uiak /
MeTai). [ paBUTaIMOHHBIE TPOIIECCHI
oborarmieHs MUHEPaJIOB.

DnekmpomazHumusle C80UCMBA MUHEPATIOB.
MaruuTtHbie cBOMCTBa. MeTOIbI MATHUTHOTO
o0oraIeHus KeJIe3HbIX PY/I.
Tepmonnexkrpuueckue cBoiictea. TepmoIJIC.
Tepmomnapsl. I1pe30351€KTpHUUECKUE CBOKWCTBA
(crabunu3arust paiioBOJIH, THAPOAKYCTHKA,




Kon
TEMBI

Tema
MYCIIATIIIUHEI

Coneprxanue

KBapIICBBIC YaChl U JIp.).

OrneynopHoCTh (TeMIiepaTypa IIaBiIeHus),
ruapoGHILHOCTE, THAPOGOOHOCTS,
pPacTBOPUMOCTH B BOJIC U KUCJIOTaX, BKYC, 3amax u

np.

T3.4

CTpyKTYpBI U TEKCTYpPBI
MHUHEpaJIbHBIX arperaTtos B
pyJax U TOpHbIX ITOpoAax

W neanbHble U peanbHbIe KPUCTAILIBL.
Kpucramiomopgonorudeckas CTpykTypa.
[TonsTus 06 orpanke, rabutyce u 00JIUKe
KPHUCTAJUINYECKUX MUHEPAIBLHBIX UHIUBHIOB.
Knaccugukarus KpucTamioB Mo o0JIuKy
(M30MeTpUYHBIC, YIUTMHEHHBIE U YIIOMEHHEIE).
OTHOCHUTENBHBIE U A0COIIOTHBIE Pa3MEpPhI
MHHEPaIbHBIX HHAWBUIOB. |'panynomeTpuyeckas
KJaccu(uKaus MUHEPAJIbHBIX CTPYKTYD.
YnopsaodeHHoe (TTapauiesibHOe, TBOHHUKOBOE,
paaraibHO JTYYUCTOE U JIP.) U OECIOPsII0IHOE
cpacTaHHe MHUHEPAIbHBIX HHAUBUJIOB.
OHI0TaKCHATLHOE, SITUTAKCHATILHOE
HNOWKMWJINTOBOE IIPOPACTAHNE MUHEPATBHBIX
WH]IUBH]IOB.

TekcTypbl MUHEpaJIbHBIX arperaros.
Oco0bie pOpMBI MUHEPATIBHBIX TEKCTYP: APY3HI,
c(epoIHUThI, KOHKPELUH, CEKPELIUH U T. 11.
OcHOBHBIE MOP(OIOTHYECKHE TUIIBI TEKCTYP:
MacCUBHasi (OHOPOHAs ), BKPAIUICHO-TISITHUCTAS,
cioucras (moyocyaras), neopMarmoHHAas
(TpeleHHas1, MPOKUIIKOBasi, OpeKuueBast).

T.3.5

Kpucrannoobpazytomnia
s cpezia B mpoliecce
MUHEPAI000pa30BaHus.
Kunernueckue TUIBI
KpucTallIn3allnun

[Iporeccsl kpucTamIo00pa3oBaHus B
ra3oo0pa3HbIX (Ta3, map), KUAKUX (pacras,
pacTBOp) U TBEPABIX (KpUCTAIUIMYECKAS,
amopdHnas) cpenax. [lonsarue o cTabmiIbHOM,
PaBHOBECHOM, METACTAOMILHOM U JTAOMIHBHOM
COCTOSIHUU KPUCTAJIJIOB U KPUCTAIII000pa3yromien
cpenpl. KnaeTnveckne mpOMBIIIICHHBIE THITHI
KpHUCTaTU3AIMN

T.3.6

3apoxaeHue
KPHUCTAIIJIOB B T€OJIOTHYECKHIX
N MCTAJLTYPTUYCCKHUX
npolieccax

[Ipouecchl 3apoxkaeHus1, pocTa u
paspyleHHs KpUCTAJUIOB B ra3000pa3HbIX (ras,
nap), >kMJIKHX (pacruiaB, pacTBOpP) U TBEPIBIX
(KpUCTAJUIMYECKHX, aMOP(HBIX) Cpeaax.

['oMoreHHbI€ U reTeporeHHbIE IPOLECCHI
3apoKIEeHMs KpUcTaioB. KpucramioxumMuueckue
THUIIBI 3aPO/IBIIIEBHIX IEHTPOB KPUCTAIIIU3ALUN
IIPU FETEPOTEHHOM 3apokieHuu. DakTopsl,
BIIUSIOLIME Ha CAMOTIPOU3BOJILHOE 3ap0K/IEHUE
KPHUCTAJJIOB U crieln(puiecKkue 0COOEHHOCTH
LEHTPOB KPUCTAJUIM3ALMH IIPU T€TEPOreHHOM
3apOKJEHUH KPUCTAJJIOB.

T.3.7

OCHOBHBIE TEOpUU
pOCTa KpHCTAIIJIOB B IIpoIiecce
Te0JIOTUIECKOTO H
TEXHUYECKOTO
MHUHEPaI000pa3oBaHUs

OCHOBHBIE TEOPUH POCTA KPUCTAIIIOB:
TepMOIMHAMHUECKast, TUPPy3nOHHAS,
abcopOLrOHHAas!, MOJIEKYISIPHO-KUHETHYECKasl,
nucnokanroHHas. OcoOEHHOCTH UX peau3aliy B
NPUPOIHBIX U TEXHUUECKHUX YCIoBUsAX. CIIOCOOBI
YIPABJICHUS! KHHETUKON KPUCTAILIU3ALUU U




Kon
TEMBI

Tema
MYCIIATIIIUHEI

Coneprxanue

KauecTBOM 00pa3yIOUINXcs METAIJIOB U
MUHEpaJOB.

P4

TI'eonozuueckue npovyeccslt

T.4.1

OcHOBHbIE
T'e0JIOTMYECKHE TTPOIIECCHI
o0pazoBaHus
MECTOPOKICHUN TIOJIE3HBIX
MCKOTIAEMBIX

['eonoruueckoe CTpoeHUE 3EMHOTO 111apa.

OHoo2enHble npoyeccyl
MUHEpanoobpazoeanus:

- MarMaTu4eckue (MHTpy3UBHbIE U
3¢ dy3uBHBIC), KpaTKask XapaKTEPUCTUKA
MarMaTHYeCKUX MOPOJ U MECTOPOXKICHUN
10JIE3HBIX UCKONIAEMBIX, B TOM UHUCIIE
JKeJIe30pyIHBIX B BYJIKAHWYECKUX TPYOKaX B3pbIBa
B Bocrounoii Cubupu;

- IErMaTUTOBBIE, KPAaTKasi XapaKTepUCTUKA
I10JIE3HBIX NCKONIAEMBbIX;

- KOHTaKTOBO-METacOMAaTUYECKHE
(CKapHOBBIEC) KEJIE30PYAHBIE MECTOPOKICHUS
Antae-CastHCKOI TOpHOI 007acTH;

- TUAPOTEPMANIbHBIE MECTOPOXKICHUS
L[BETHBIX U JIETUPYIOUIUX PY/I.

DK302€eHHble NPOYecchb:

- (huznyeckoe, XUMUYECKOE U
OMOJIOrMYeCcKOe BHIBETPUBAHUE (KEJIE3HBIE HIUISAIIBI
OypBIX JKEJIE3HIKOB U MApTUTOBBIX PYy/ B 30HE
OKHCIICHHSI CYIb(MHUIHBIX MECTOPOKACHUH);

- 0CaJIOYHbIE: PACCHIITHbIE
(TUTaHOMAarHEeTUTOBBIE POCCHIITU HA MOPCKOM
nienbQe, KBapleBble MECKU U JIp.), XeMOT€HHbIE
(MOpCKUeE Kee30-MapraHieBble KOHKPELNH,
U3BECTHSKH, OTHEYOPHBIE TJIMHBI U Jp.),
onoxumuueckre (00NO0THBIE )KENe3HbIE PY/IbI,
TOP(QSAHUKHU U IP.).

Memamopgozennvie npoyeccoi:

PervonanbHbIN, KOHTAKTOBBIA U
nuHamudeckuit Meramopgusm. Craguu
mMetamop¢puzMa. MertamopdoreHHsie
MECTOPOKACHHUS JKEIE3UCTHIX KBAPLIUTOB,
KaMEHHBIX yTJIeH, KBaplUTa, OTHEYOPHbIX
AHJATy3UTOBBIX U KHAHUTOBBIX CJIAHIIEB U JIP.

T.4.2

Texauueckue
MPOLECCHI
MUHEPAT000pa30BaHUs MIPH
arJoMepaluu B
MIPOU3BOJACTBE UyT'YHA U
CTaJIM U B OTHEYIIOPHOU

byTrepoBke

Jpobnenue u oboraiieHrne Moae3HbIX
uckonaembix. [IoHsATHE O KOHIIEHTpATe U O0TX0/1axX
(xBOoCTax) oOoramieHus.

Arnomepaniys 1 OKOMKOBaHHE.
Munepanorust )Kene30pyAHbIX arlioMepaToB U
OKATBIILIEH.

Munepanoobpa3zoBaHue B TOMEHHBIX
nporueccax. MuHepanorusi JOMEHHbIX 1IUTAKOB,
rapHucaxa Ha (yTepoBKe U MUHEPATbHBIX
OTJIO’)KEHUH (LIMHKHUTA) B TPyOOIIPOBOIAX.

Musnepanoobpa3zoBaHue pu
CTaJIeTJIaBIWIIbHBIX Mpolieccax. ACCUMIIIALINS
u3BecTH. MUHEpaNIoOrus CTalerIaBUIIbHBIX
IIJIAKOB.

Munepanoobpa3zoBaHHE B OTHEYTIOPHBIX




Kon
TEMBI

JUCLUTLINHEI

Tema

Coneprxanue

U3JIeNUSIX B MeTaITyprud. MuHepanorus
KBapLUTOBBIX (JIMHACOBBIX ), IIAMOTHBIX,
MEPUKIIA30BbIX, HIMUHEIb-(POPCTEPUTOBBIX,
CMOJIO-A0JIOMUTOBBIX, MYJUTATOBBIX U MTPOUYUX
OTHEYIIOPOB.

MunepanoobpazoBaHue B IPOU3BOACTBE U
UCIOJIb30BaHuU ¢uirocoB. MuHepanorus
MUHEPAIbHBIX (IIFOCOB.

Munepanorusi METaJUTyprUYECKUX 1IIaMOB
Y TIBLIH.

DKoJoru4eckas MUHEPAJIOTHsL B PEIICHUN
po0JieM KOMIUIEKCHOW MaJIo- HITH O€30TXO0THOM
nepepaboTKU MUHEPAILHOTO ChIPbSL.

T.4.3

OCHOBHBIE METOBI
KPHCTAJUIO-MUHEPATIOTUIECK
UX U IeTpOrpaduIecKux

HUCCIEe0BAaHUN

Kpucrannomopdonornueckuii u
TOHUOMETPUYECKHUI aHAIIN3.

I'panynomerpuyeckuii ananms.

XuMu4ecKui (TIOJIHBIH, JIOKAJIbHBIH,
CIIEKTPAJIbHBIN, PEHTI€HOCIIEKTPAJIbHBIN,
HHEProOAUCIEPCUOHHBIN) aHAIIN3.

JuddepeHnmanbHO-TEPMHUUECKUI aHAIN3.

PenrtrenoBckuii ananus. KonnuecTBeHHbIN U
Ka4eCTBEHHBIN ()a30BHIC aHAIH3HI.
KonuuecTBeHHBIN U Ka4YECTBEHHBIN XUMUYECKUE
PEHTIE€HOCIIEKTPaIbHbIe aHAINU3bI. JIOKaIbHBIN
PEHTTEHOCTIEKTPaIbHBIN aHAIN3.

[Terporpaduyecknii aHATN3 TOPHBIX TTOPOJI,
METAJITYPrUYECKUX IIJIAKOB ¥ OTHEYIIOPOB.
MuKpOCKONUYeCKOe NCCIIeI0BaHNE MUHEPAJIOB B
IIPOXOJSAIIEM CBETE.

Muneparpaduueckuii aHanus py/,
arJioMepaToB, METAJIOB U CILJIABOB.
MuKpOoCKONUYeCKOe NCCIIeI0BaHNE MUHEPAJIOB B
OTpPaXECHHOM CBETE.

DJEKTPOHHBIE MUKPOCKOIIMUYECKHE
uccienoBaHus (METOJOM PEIINK, CKAHUPOBAHUS U
IIPOCBEUUBAHMUS).

dotorpadudeckue METOIbl HayYHBIX
UCCIIE0BaHUM (Makpo- 1
MuKpogoTorpadpupoBaHue).

KomnbroTepHas rpapudeckas u
cTaThcTUYecKasi 00padOTKa TaHHBIX
MUHEPATIOTUYECKUX U KPUCTAIUIOXUMHUECKUX
HUCCIIENOBAHUN.

Ilpumepuaa memamuka camocmoamenvHoil padbomaul

CamocTtosTenbHas paboTa 3aKJII0YaeTCsl B M3YYEHHHM PEKOMEHIYeMOMl JUTepaTyphl IO
TE€MaTHUKE NIPAKTUYECKUX 3aHSATUH U B BBIMOJIHEHUH JOMAIIHUX padoT MO AUCHUILINHE.




Ilpumepnolii nepeuens mem domauwinux paoom:

1. Ilepeuenn Tem nomarraeit padboThl Nel: «OCHOBBI KpuCTaALIOrpadum»:

e VcTropust pa3BUTHS MUHEPATIOTUU U METAJLTYpruu

o [IpenmeT u 3amaun Kpuctaorpaduu, KpUCTANIOXUMAN U MHUHEPAIOTHH. 3HAYCHHE
3TUX HAYK IS WCCIEAOBAaHUS MHUHEPAJIOB, Py, FOPHBIX IMOPOJ, arjioMepaToB, LIUIAKOB M
METAJIJIOB.

e KpaTkas uctopust pa3BUTHs 0011el ¥ TEXHUUECKON KpHucTauiorpaduu U MUHEPATOTHH.

e ArperaTHble COCTOSIHHS BellecTBa. KpHCTalT M KPUCTAUIMYECKOE COCTOSIHUE
MUHEpAJIOB U METAJIJIOB.

e O0mue CcBOMCTBAa KPHUCTALIOB: OJHOPOJHOCTb, JUCKPETHOCTb, AHM30TPOIIHOCTD,
CUMMETPUYHOCTH, CIIOCOOHOCTh K CaMOOTPAHEHHIO. PacnpocTpaHEHHOCTh MHHEPAJIbHBIX
KPUCTAIIJIOB B IPUPOJIE, TEXHUKE U OBITY.

2. Ilepeuens Tem nomarineit padbotbl No2: «OCHOBBI KPUCTATUIOXUMUN.

e [[pocTpaHCTBEHHAs! KPUCTAJUIMYECKAsI PELIETKA U €€ 3JEMEHTHI: y3JIbl, PSAJIbl, IUIOCKUE
CETKH U dJIEMEHTapHbIE TYEHKH.

e Tumbl  KpUCTAUIMYECKUX  pemerok  bpasd.  TpaHcnsauuoHHas  cUMMETpPUs
KPUCTAIIMYECKUX CTPYKTYP.

o [Tomumopdusm. [Tommtunmuzm. Mzomopdusm. M3onumopdusm.

e Tumbl XMMMYECKHMX CBsi3eM B Kpuctaulax. KoopauHalMOHHBIE — YHCIIA.
Kpucranmuueckne pacTBOpHI 3aMECHHS, BHEAPSHUS U BIYUTaHUSA. MopdoTpormusi.

e ATOMHBIE pa3pylIeHHs CTPYKTypbl KpuctamoB. Krnaccudukanus paedexTos
CTpyKTyphl. Toueunsie nedexTsl. J(ucaokanuu KpaeBble U BUHTOBBIE.

e [ImoTHOCTH AMCIOKAIM, MeTOABI X HaOmoaeHus. CTpYKTypHbl pacnaia n30Mop(HBIX
KPUCTAIIMYECKUX PACTBOPOB.

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

e [lonsiTHe 0 MUHEpae U MUHEpaJIoruu. Pors MuHEpana Ha cay)0e UBHIIN3AIIH

e MuHepasl 1 MUHEPAIbHOE ChIPbE B YEPHON METAJLTypruu

e O0m1as, reHeTuYecKas, peruoHaIbHasl, KOCMUYECKas, TEXHUUECKas M TEXHOJIOTHYecKas
MUHEPAJIOTHUSI.

e MuHepanbHOE ChIphE 71 YEPHOU METAIITYPTUU: KEJIE30PyTHOE: ChIpOe
(MapTeHOBCKUE, TOMEHHBIE, arJIOMEPAIIMOHHBIE PY/IBI).

e CuHTE3MpOBaHHOE (ariomepar, OKaThIIHU, peppocIiaBbl) MUHEPATIBHOE ChIPbE IS
YEepHOU METaJUTypIrHH.

¢ Pynipl Maprasua, xpoma, kobanbTa, Bojabdpama U Jp. pyAbl, KaK JETupyrolee
MUHEPATIBHOE ChIPhE AJI YEPHOU METaTyprHH.

e MuHepaabHO-ChIpbeBas 06a3a Mo (IFOCYIOIIMM U OTHEYTIOPHBIM MUHEpaJlaMm,
MPUMEHSIEMBIM B UePHON METAITypruu: (KaabIUT (M3BECTHSAK), U3BECTh, JOJIOMUT, KBapII,
(GIIOOPUT U JIp.; MAarHe3uT (MEepUKIIa3), TOJIOMUT, IIMUHENb, XPOMUT, OOKCUT (KOPYH]I),
KAaOJMHUT (MYJIUT), KBapIil (TPUIUMUT, KPUCTOOAIHT) U 1Ip.)),

e OCHOBHBIE CBE/IEHUS 0 PU3NKO-XUMHUYECKUX CBOMCTBAX HUIAKOOOPa3yIOMINX
MUHEPAJIOB (OJIMBUHBI ((POpCcTepuT, PasIuT, KANTBLIUOOIUBUH ), METMIUTHI (T€JICHUT,
OKEpMaHMT), MUPOKCEHBI (UOICA, TeIeHOSPTHT) U Ip.).

e OU3UKO-XUMUYECKHE CBOMCTBA MUHEPAJIOB - HOCUTEJIEW BPEAHBIX TEXHOJOTHUYECKUX
npumeceit: cepsbl, pochopa, HUHKA U p. (Cyab(UIbL: MUPUT, APCEHONUPUT, MUPPOTHUH,
cdaneput u 1p.; pocdaTel: anaTUT, CUIUKOKAPHATUT | 1p.) VX BIUsHUE Ha KaUeCTBO
METAJLTyprUYeCKOM MPOTyKIUH.

4. Ilepeuyens Tem gomanineii pabotsl Ned: « eonoruueckue npouecch»

e OCHOBHBIE PHJIOT€HHBIE MTPOIIECCHl MUHEPAIO00pa30BaHHUS

® DK30reHHbIE MTPOLIECCHl MUHEPATIO00Pa30BaHUS

e TexHHUYecKue Mpolecchl MUHEPAI000pa30BaHUsl P arjoMeparuu

e MuHepanooOpa3oBaHuE B JOMEHHBIX IIpoIieccax

e MuHepasorust JOMEHHbIX IJIAKOB, FApHUCaXKa Ha (yTepOBKE U MUHEPAIbHbIX
OTJIOXKEHUH B TPyOOTPOBOIaX



Ilepeyenb npakTHYECKUX PpadoT

1. OmnpeneneHne CMMMETPUN HA MOJEIIAX UI€aIbHBIX KPUCTAIIIOB.

2. OnpenenieHne BHENTHUX TPAHHBIX, pPEOEPHBIX H BEPIIMHHBIX (OopM B
KpUCTAJJIaX. YCTaHOBKA KPHUCTANIOB M OIpPENCICHHE KPUCTALIOTpaPUIeCKHX CHMBOJIOB
IPaHHBIX, PEOEPHBIX U BEPIIUHHBIX (HOPM.

3. N3yuenue cucreMaTnueckol KOJUICKIIMU MUHEpaioB. MopMblI NPHPOAHBIX
Bbl/IeJIEHU il MUHEPAJIOB

4, JluarHocTu4YecKne CBOHCTBA MHUHEPAJIOB.

5. N3yuenue, omnucanue GU3HMYECKUX  CBOWCTB, CTPYKTYPHO-TEKCTYPHBIX

0COOEHHOCTEH CpacTaHus, ONpeAeTICHHEe MHHEPAJIOB, CIIOCOOOB MX HMCIIOJIb30BaHHS B YEPHOU
METAJTypruy U HApOJAHOM XO3SHCTBE.



IIpunoxenne 2
7 OueHoYHbIE CPeCTBA /ISl IPOBeeHUs POMEKYTOYHOM aTTeCTAlMU
a) [lnannpyemble pe3y/ibTaThbl 00y4eHHsI H OIIEHOYHbIE CPEICTBA /I IPOBeAeHHs MPOMEKYTOYHON aTTeCTAlNM:

Kox HNuauxkarop
JOCTHKEHHUS OueHo4yHbIE CpeCTBA
HHIMKATOPA .
KOMIIEeTeHIINIi
[IK-4 - Cnoco0eH BbINOJHATH 331a4M MO OlleHKe ChIPbS U METAUIYPru4eckoil NpoAyKINH, KOPPEKTHPOBATH U KOHTPOJINPOBATH

NMPOU3BOJACTBEHHbII NMPoLecc

IIK-4.1

OneHuBAaET ChIpbe U
METaJUTYPrHYECKYIO
TIPOJYKIHIO,
KOPPEKTHPYET U
KOHTPOJIUPYET
MIPOU3BOJICTBEHHBIH
MPOIIECC ¢ 00OCHOBAHHEM
TIPUHSATBIX
TEXHOJIOTMYECKUX U
TEXHHUYECKHX Mep

IIpuMepHBIii HepedYeHb BONPOCOB K 3a4eTy

[TonsiTre 0 KpUCTaie U KPUCTAJUIMYECKUX BEIIECTBAX.

OcHOBHBIE CBOMCTBA KPUCTAJJIOB.

CummeTpHsi KpUCTAJIOB, BUJbI CAMMETPUH, CHHTOHUH, KATETOPUH.

[TpocTpaHcTBEHHAs KPUCTAIIMYECKAs PEILIETKA, €€ 3JIEMEHTHI U I1apaMeTphI.

[TonsiTHe 0 MPOCTHIX U KOMOMHALIMOHHBIX (pOpMax, MIPUHLIUIIBI UX HA3BAHUSI.

VYcranoBka kpucrtamioB. [IpaBumna BeiOOpa oceil 1 enuHUYHON Tpanu. HIEKCH 1 CHMBOJIBI TpaHei

ok wdE

U TIPOCTHIX (popM.

7. 3aKOH palMOHAIILHOCTH OTHOIIEHUH MTapaMeTpoB - 3aK0H [ aron

8. IlpaBmiia ycTaHOBKM KyOWYECKHX M TETPAaroHaJbHBIX KPUCTAJIIOB.

9. IlpaBwiia yCTAaHOBKH TPUTOHAIBHBIX M T€KCATOHAIBHBIX KPUCTAIUIOB.
10.ITpaBuna ycTaHOBKH KPUCTAJUIOB HU3ILIEH KaTETOPHH.

11.3ak0H MOCTOSHCTBA TPAHHBIX YTJIOB.

12.0cHoBHBIE 337]aul KPUCTAIUIOXMMHUHU. THIIBI TNIOTHEHIINX IAPOBBIX YIAKOBOK.
13.0OcHOBHBIE THIIBI KPUCTAUTMYECKUX PEHIETOK M TUIHI perreTok bPABD.

14. Tunsl KpUCTAIUTMYECKUX CTPYKTYP MOHHBIX KPUCTAILIOB.

15.Tumnbl KpUCTANINYECKUX CTPYKTYP METAITIMYECKUX KPUCTAIIIOB.

16.Tunsl KpUCTAIUTMYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAILIOB.
17.M3omopdu3M, TUIBI H30MOPPHU3Ma MO CTENEHU COBEPILIEHCTBA U XapaKTepy 3aMeIlleHHUs.
18.ITonmumMopdU3M 1 MOTUTHUITU3M.

19.1TonsTHe 0 MuHEpase, pyae u nopoze. [Ipomeinennas knaccudukarus.
20.Kpucramnoxumuyeckas Kiaaccu(uKaus MUHEPAJIOB.

21.0Ontrueckue (IBET, BET YePTHI, OJIECK, IPO3PAYHOCTH) CBOMCTBA MUHEpAIIA.
22.MexaHnnyeckue (TBEpIOCTb, CIAfHOCTh, 3JIOM) CBOMCTBa MUHEPAJIOB.




Kon
HHIMKATOpAa

HNuaukarop
JOCTHKEeHUS
KOMIIeTeHIN

OuneHoYHBIE CPeICTBA

23.Mopdomorust MuHepasioB. [IoHITHE O CTPYKTYpE U TEKCTYpE.

24 Tlonstue 06 orpanke, raburyce U oomuke MuHepanaoB. Kiaccudukaus MUHEpanoB 1Mo 0O0JIUKy U
CTENEeHU UIuoMophu3Ma.

25.Knaccudukanus CTPYKTyp TO OTHOCHTEIBHOMY M aOCONIOTHOMY pa3Mepy MHHEpaTbHBIX
VH/IUBUJIOB.

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

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

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

29.XapaKkTepucTuKa KapOOHATHBIX MHMHEPAJIOB: KaJbIUT, JOJOMUT, MarHe3uT, CHUAEPUT, MaJaxuT,
a3yput. FIX poJib B UepHOU METAILTYpIUH.

30.Xapaktepuctuka Ccynb(QUIOB: XalbKONUPUT, MUPPOTHH, TaJICHUT, CcdalepuT, MOIHUOICHUT,
apceHonupuT. VX posib B 4EpHON METAJLTyprUu.

31.XapakTepucTuka MUHEPAJIOB U3 Kiacca cylb(haToB: OapuT, TUIIC, aHTUIPHUT.

32.XapaKTepucTUKa CHIIMKaTHBIX MUHEPAJIOB M3 TPYIIIHI MTOJIEBHIX IIMATOB.

33.XapakTepucTHKa MUHEPAJIOB U3 TPYIIIbI OJIMBUHOB: ((asyiuT, GOpCTEPUT, MOHTUYEIUINT).

34.XapakTepuCTUKa CHJIMKAaTHBIX MMHHEPaJIOB M3 TPYINIbl MHPOKCEHOB: (JIUOICHA, aBIHT,
refIcHOepruT).

35.XapakTepucTiKa MUHEPAJIOB Ipynibl aM(puO0IOB: (AKTHHOIUT U POroBasi 0OMaHKa).

36.00mue mpencraBieHus 00 DHIOTEHHBIX, OK30T€HHBIX M MeTaMOpP(QOTeHHBIX IPOIECcCcax
MHUHEpaio00pa3oBaHuUs.

37.MarmaTtudeckue mporeccel (3QQy3uBHBIE W HHTPY3UBHBIC). Kitaccudukaruss mMarmMaTHYeCKHX
MOpOJ: KHUCHble (TPaHUT), CpeAHHE (CHEHUT, IUOPHUT), OCHOBHBIE (TabOpo, 0azanbT), YIBTPOOCHOBHBIE
(TyHUT, KUMOEPIIUT), IeNOYHbIe (HE(ETMHOBBII CUEHHUT).

38.IlermaTuToBBIE, KOHTAKTOBO-METACOMaTHYECKUE (CKapHOBBIE) M THUAPOTEPMAalbHBIE IMPOLECCHI.
MecTopoKAeHNUS TIOJEBBIX NCKOMTAEMBIX, CBS3aHHBIC C STUMH IIPOIECCAMHU.

39.0K30reHHBIe MPOIECChl: BBIBETPUBAHUE U 0OcCaaKooOpa3zoBaHue ((PU3MUECKOe, XUMHUECKOE W
OnoxuMHUIecKoe). MecTopOoXKIeHHS MOJIE3HBIX HCKOMAeMBbIX.

40.Mertamopduueckue mporecchl: KOHTAKTOBBI M PErMOHANBHBIA MeTaMoppu3M. MecTopokaeHHs
TIOJIC3HBIX MCKOITAEMBIX.




HNuaukarop
JOCTHKEeHUS OueHovHbIe CPeACTBA
KOMIIeTeHIN

Kon
HHIMKATOpAa

41.TexHUYeCcKHe MPOIECCHl MUHEPAIO00pa30BaHUsI.

42 Ilonstre 06 armomepanuu. [Iporeccsl Auccouumy MUHEPAIOB M METACOMAaTUYECKOTO 3aMEICHHUS.
43.TIpotiecchl KPUCTAILTH3AIMH ITPH arJIOMEpaIiu.

44 XapakTepuCTHKa TTIABHBIX U XapaKTEPHBIX arjIoOMEPallMOHHBIX MHHEPAJIOB.

45.ITapareHe3anc MUHEPAJIOB.

46.OCHOBHBIE CBEJICHHSI O KPUCTAJUIN3ALIMHU BEIIECTBA.

47 KuHEeTH4YeCKHUEe THIThI KPUCTAIN3AIIUH.

48.3apokIeHre KPUCTAIIIOB.

49.0CcHOBHBIE TEOPHH POCTA KPUCTAILIOB.

50.Kpucramnorpadust 1 MUHEPaJIOTHs METALTYPTHYECKUX [IVIAKOB M IJIAMOB.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJM U KPUTEPHH
OLICHUBAHUS:

IIpumepHas CTpyKTypa U CoJiep>KaHUE MyHKTa!
[Ipouienypa oueHUBaHUS 3HAHWM, YMEHUW, HABBIKOB MO AUCHUIUIMHE «OCHOBBI
MUHEpAJIOTUM» BKIIOYAET yUeT YCHEIIHOCTHU 10 BUJAM OLICHOYHBIX CPE/CTB.

HIkana oueHMBaHUs JOMAIIHUX PadoT

OuenuBanue JoMalHuX padoT 1no aucuuIuinHe «OCHOBBI MUHEPAJIOTUNY IIPOBOAUTCS IO
MPUHIINITY «3a4TEHO» / «HE 3aUTEHO.

«3auTeHO» BBICTABISIETCS B ClIy4yae, €ClId JOMAIIHAA paboTa opopmiieHa B COOTBETCTBHE C
TpeOOBaHUSIMU METOJIMYECKUX YKa3aHHil, TeMa JOCTaTO4YHO IMpopaboTaHa, MaTepuai XOpOLIO
CTPYKTYpUPOBaH, KOJIMYECTBO HCIIOJIIB3YEMOW JMTEepaTypbl He MeHee 5. B ciydae, ecinu
KaKoW-1100 U3 KPUTEPHEB HE BHITIOIHEH, IOMAIIHss paboTa Bo3Bpalaercsa Ha J0paboTKy.

[Ipouienypa olleHUBaHUS 3HAHWM, YMEHWW, HABBIKOB MO JucHUIIUHE «OCHOBBI
MUHEPAJIOTUU» BKIIIOUAET yUYeT YCHEIIHOCTH 10 BUAaM OIICHOYHBIX cpeAcTB (11.6.).

[TpakTHueckue 3aHATHSI CYUTAIOTCS YCIIEIIHO BBIIOJHEHHBIMU B CIIy4ae MPEI0CTaBICHUS B
KOHIIE 3aHATHUSI OTYETA, BKIIFOYAOIIET0 TEMY, COOTBETCTBYIOLIUE PUCYHKH U MOJIUCH.

Tembl gOoMamIHUX pabOT pacHpelessitoTCsl Ha MEPBOM MPAKTHUECKOM 3aHSATHUH, TOTOBbIE
paboThl MPEIOCTABIISAIOTCA B COOTBETCTBYIOIINE CPOKH.

Jlomyck K 3a4eTy ¢ OLlEHKON BBICTABIISETCS MPU:

- 3a4TCHHOM KOHTPOJIbHOU padoTe;
- IPEIOCTABJIEHHBIX OTYETaX 0 MPAKTUYECKUM padboTam.

IIxana oueHUBAHUSA MNPaAKTUHIECCKHUX paﬁoT

HpaKTI/I‘-IGCKI/Ie 3aHATUA CHUTAIOTCA YCIICIIHO BBIMTOJIHECHHBIMU B CJIy4ac NpPCAOCTABIICHUA B
KOHIIC 3aHATHUA 0TYCTA, BKIIFOYAOMIETO TEMY, COOTBCTCTBYIOIIUC PUCYHKH U ITOAIUCH.

[TpomexxyTouHast aTTecTanus rno auciuiuimae «OCHOBBI MUHEPAIOTUNY BKIIOYAET
TEOPETUIECKHE BOITPOCHI, TO3BOJISIFOIINAE OIICHUTh YPOBEHBb YCBOCHUS O0YUYAIONTUMHUCS 3HAHUH, U
MPAKTUYECKHE 3a/IaHUs, BBIABISIONINE CTETIEHb C(HOPMHUPOBAHHOCTH YMEHUH U BIIaJICHUM,
MPOBOJUTCS B popMe 3aueTa.

Jlns monmy4yeHwus 3a4eTa 1o IUCHUTUTHHE 00yJaronuiicst 00s3aH MOATOTOBUTCS 110 BOITPOCAM.

IIpuMepHBbIi IepedYeHb BONPOCOB K 3a4€eTy

ITonsiTHE O KpHUCTAIIIE U KPUCTAJUINYECKHUX BEIECTBAX.

OcHOBHBIE CBOWCTBA KPUCTAJIJIOB.

CummeTpHst KpUCTAJUIOB, BUJbI CHMMETPHUH, CHHTOHUH, KATETOPUU.
IIpocTpaHCTBEHHAs KPUCTAIUINYECKAS PELIETKA, €€ DIEMEHTBI U [TapaMeTPBI.
[TonsiTvie 0 MPOCTHIX U KOMOMHALMOHHBIX (POpMax, MIPUHLIUIIBI UX HA3BAHUSI.
VYcranoBka kpucramios. [IpaBuia BeiOopa ocell 1 eqMHUYHOM TpaHu. MHIEKCH n
CUMBOJIBI TpaHel U IPOCTHIX OPM.

ok wndE

7. 3aKOH palMOHAJIbHOCTH OTHOILIEHUI apaMeTPOB - 3aK0H [ aron

8. [TpaBuiia ycTaHOBKH KYOMUYECKUX M TETParoHaJbHBIX KPUCTAJUIOB.

9. ITpaBuiia ycTaHOBKH TPUTOHAJIBHBIX U T€KCATOHAJIBHBIX KPUCTAJUIOB.

10. [IpaBuna ycTaHOBKM KPUCTAUIOB HA3LIEH KaTErOpUU.

11. 3aKOH MOCTOSIHCTBA T'PAaHHBIX YIJIOB.

12. OcHoBHbIE 337]a4l KPUCTAIUIOXUMUH. THUIBI MJIOTHEHIINX IIaPOBBIX YIaKOBOK.
13. OcHOBHBIE TUIIBI KPUCTAUIMUECKUX PELIETOK U THUIIBI perieTok BPABD.

14. THUIBI KPUCTAIIIMYECKUX CTPYKTYP HOHHBIX KPUCTAJUIOB.

15. THUIBI KPUCTAININYECKUX CTPYKTYP METALINYECKUX KPUCTAJUIOB.

16. TUumbl KPUCTATVITMYECKUX CTPYKTYP aTOMHBIX M MOJIEKYJISIPHBIX KPHUCTAJLIOB.



17. N3omopdusm, THIBI H30MOpdHU3Ma IO CTEMEHH COBEPLICHCTBA M XapakTepy
3aMeIlEeHHs.

18. [Tonumopdu3M 1 MOAUTUIIUZM.

19. [TonsTue o munepaie, pyae u nopoae. IlpomsliienHas kiaccupuKams.

20. Kpucramnoxumudeckast Kiaccu(uKammsi MUHEPAIIOB.

21. Onrtuueckue (IBET, IBET YEPTHI, OJIECK, MPO3PAYHOCTh) CBOKWCTBA MUHEPAJIA.

22. Mexanuueckue (TBEpAOCTb, CHAHOCTh, U3JI0M) CBOMCTBAa MUHEPAJIOB.

23. Mopdomorust MuHepasioB. [IoHATHE O CTPYKType U TEKCTYPE.

24. [Tonsstue 00 orpanke, raburyce u oOmmuke MuHepanoB. Kiaccudpukamus
MHUHEpAJIOB 110 00JUKY U CTENIEHH UAMOMOphU3Ma.

25. Knaccudukamuss CTpyKTyp MO OTHOCHUTENBHOMY U aOCOIIOTHOMY pa3mepy
MHUHEpaJIbHBIX UHUBUJIOB.

26. Oco0ble popMbI MUHEPATIBHBIX arperaToB APY3bl, ChepoauThl, HaTEeUHBIE (POPMBI.

217. [TonpoOHas xapakTepucTuKa reMaTuTa U KopyHaa. CBeJjeHus 0 MarHeTUTe.

28. [TonpoOHast xapakTepHCTHKa MarHeTuta u Xpomurta. CBelIeHUS O WINMHHETH U
BIOCTUTE.

29. XapaktepucTuka KapOOHATHBIX MHHEPAJIOB: KAaJbIUT, IOJOMHUT, MAarHe3WT,
CHJIEPUT, MaJIaXUT, a3ypuT. MIX poib B UepHON METAJUTypIrHH.

30. XapakTepucTuka Cynb()HUIOB: XaTbKOMHUPHUT, MHPPOTHH, TAICHUT, CQaJICPHT,
MOJMOJEHUT, apCEHONUPUT. VX posib B YepHON METaTypruu.

31. XapaxkTepucTuKa MUHEpaJIOB U3 Kjlacca CyJib(aToB: OapuT, TUIIC, aHTUAPUT.

32. XapaKTepuCTUKA CUIIMKATHBIX MUHEPAJIOB U3 TPYIIIbI TOJIEBBIX ILIATOB.

33. XapakTepuCcTUKa MHHEPAJOB W3 TPYNIbl OJUBHUHOB: ((hasumt, QopcTepur,
MOHTHYEILIUT).

34. XapaKkTepuCTUKA CHIMKATHBIX MUHEPATIOB M3 TPYIIB MHPOKCEHOB: (IUOIICHI,
aBTHT, TeIEHOEPTHT).

35. XapakTepucTuka MHHEpaJOB TIpynnbl amMpuOoIoB: (aKTHHOIMT U POroBas
oOMaHKa).

36. OOmme mnpencraBieHus 00 SHAOTCHHBIX, AK30T€HHBIX M METaMOpP(OTeHHBIX
npoleccax MUHEparIoo0pa3oBaHMsL.

37. Marmaruueckue mnpoueccel (3¢pdy3uBHble M MHTpY3uBHBIE). Kiaccuduxamnus

MarMaTU4ecKuX TMOpPOA: KHCIble (TpaHHUT), cpedHue (CHEHHT, AMOPUT), OCHOBHBIE (radopo,
0a3anbT), yIbTPOOCHOBHBIE (IYHUT, KUMOEPIINT), 1IeI04HbIe (He()ETNHOBBINA CUEHMUT).

38. [TermaTturtoBsle, KOHTAKTOBO-METaCOMAaTHYECKHE (ckapHOBBIE) U
THIPOTEPMAIIbHBIE TPOIECChl. MECTOPOXKICHHS TOJIEBBIX HCKOMAEMBIX, CBSI3aHHBIE C STHUMH
IIPOLIECCAMH.

39. DK30TeHHBbIE TPOIECCHl: BBHIBETPUBAHME W OCaJKOOOpa3oBaHue (puznyueckoe,
XUMHUYECKOe 1 OMOXMMUYECKOe). MecTOpOKACHHUS TIOJIE3HBIX UCKOITAEMBbIX.

40. Metamopduueckue Mpoiecchl: KOHTAKTOBBI U PETMOHANBHBIM MeTaMop(hu3M.
MecToposkIeHHs OJIE3HBIX HCKOMAEMBIX.

4]. TexHUYECKHE TPOIIECCHl MUHEPATIO00pa30BaHMS.

42. [Tonstue 006  armomepauuu. [Ipoleccsl  AMCCOLMIMM  MUHEPAIOB |
METacOMaTUYECKOT0 3aMellEHUSI.

43. [Tporecchl KpUCTAITU3AUH [TPH arJIOMEPALIUH.

44, XapaKkTepHuCTUKA TIABHBIX U XapaKTEPHBIX arjoMepariiOHHBIX MHHEPAJIOB.

45. [Taparene3nuc MUHEPAOB.

46. OcHoOBHBIE CBE/ICHUS O KPUCTAUIN3allUH BELECTBA.

47. Kunetnueckue TUIIBI KpUCTAITH3AIMH.

48. 3apoxaeHNE KPUCTAILIOB.

49. OCHOBHBIE TEOPUH POCTA KPUCTAIIIIOB.

50. Kpucrannorpadus u MuHepanoruss METaUTypriueCKUX MTAKOB U IIJIAMOB.



[Tpunoxenue 3

MeTtoauyeckue peKOMeH/ 1Al 10 BbIMOJIHEHHUIO U 3alIIMTe MPAKTHYECKUX padoT

1. [IpuroroBUTH JIaOOPATOPHBIE MPUHAJIEKHOCTH:

*CTEKIIO;

*hapdopoByro Herta3ypoBaHHYIO TUIACTHHKY;

*mkany TBepaocT Mooca;

*kommac (MarHUTHYIO CTPEJIKY);

*COJISTHYIO KUCIIOTY.

2. Onpeneaurtsb 0jeck MuHepaJa. [IpoBeputs ceOs 10 ITATIOHHON KOJIICKIIHH.

3, OnpeneauTs BET MUHEPAJIA, HCIIONB3YsS YTOUYHEHUS THUIIA «SI0JI0YHO-3EIICHBII,
«COJIOMEHHO-KEJITBII, <GKENTO-3€eHbIN» U T.II.

4. IIpoBecTH YepPTy U pacTepeTh ee s MoTydeHus: 00JIee TOHKOTO MOPOIIIKa.

5. OnpenesuTh CIAHHOCTH MUHEPAJIA, 1JI 3TOTO:

® BEISICHUTB, COCTOHT JIM 00pasell U3 OJJHOTO 3epHA, U3 MHOTUX MEJKHUX 3€pEH WA UMECT
CKPBITOKPUCTAJUTMUECKOE CTpoeHue. B mocnennem ciydae crailHOCTh HaOJIl01aTh HEBO3MOKHO.

e HakyionuTh 00pazelr Kk CBETy U HAMTH MOBEPXHOCTH, 3€pKaJIbHO OTpaxaroiue cBer. Eciu
OHH HJYyT TapaUIeTbHBIMUA CTYIIEHBKAMH — 3TO, BO3MOXKHO, CIMAWHOCTh (a HMHOTJIA — TpaHu
KPHCTAJLIOB).

® YCTaHOBUTb, M0 KAKKM HAIIPABJIICHUSIM UJET CIIAWHOCTD, a TI0 KAKUM - U3JIOM.

e OrpeiesIuTh Yroi MEXIY IIIOCKOCTSIMHU CIIAfHOCTH B TPaaycax.

6. OnpeneuTh TBEPAOCTH MIUHEPAJIA.

OmnpenensTh TBEPIOCTh MUHEPAJIA CIEIYET Ha CBEKEM HU3JIOME, Ha TPaHsIX KpUCTalla, HO He
Ha BBIBETPWJION MTOBEPXHOCTH U HE HA U3JIOME arperaros.

7. He nyTaTh 4epTy M napanuny. Yepra ocraercs Ha ¢pap(opoBoii IacTuHKe, a apanuHa
— Ha crekie!

8. OnpenenuTs MATHUTHBIE CBOICTBA TEMHOOKPAIIIEHBIX MUHEPAJIOB, UCIIONB3YS
KOMTIIAC WJIM MarHUTHYIO CTPEJIKY.

9. [IpaBu/iLHO HA3BATH ONpe/ieisieMblii 00pa3en MOXHO JIHIIb OCTE TOT0, KakK
BBIABJIEHBI BCe ero pusnyeckue cBoiicTea u Mopgdooruso.



