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JIMcT akTyaau3anuu padodeil nporpaMmmbl

Pabouas nmporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa i peanuzauuu B 2024 - 2025
yueOHOM Ty Ha 3acenanuu Kadeapsl ['eonorun, MapKIIel1epckoro aeina u 00oraeHus

[IpoToko ot 20 . Ne
3aB. kadeapoii N.A. T'pumua

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u oo0peHa s peanusaruu B 2025 - 2026
y4eOHOM TOJly Ha 3acelaHuu Kadenpbl ['eooruu, MapKIei1epekoro jieia u 00orameHust

[Ipotokon ot 20 . N
3aB. kadeapoii N.A. T'pumua

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM To/Ty Ha 3acenanuu kadeapsl ['eonorun, MapKIIeH1epcKoro aeia u 00oraeHus

[Iporokoi ot 20 . Ne
3ag. kadenpoit N.A. I'puiun

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roy Ha 3acefanuu kadeaps! ['eonoruu, MapKIIeHaepcKoro aena u 00orareHus

[Iporokoi ot 20 . Ne
3aB. kadenpoit N.A. T'putiun




1 Ilesiu ocBOEHMSI AMCUMTILTHHBI (MOZYJIs1)

Henbro JACITUTITUHBI «OCHOBBI MUHEPATIOTUM SIBJISICTCSI U3y4yeHue
KPUCTAUIOMOP(OJIOTHH,  KPUCTALIOXMUMHH, KPUCTAUIOGU3UKA H  KPUCTAUIOTCHE3HCa
MHUHEPAJIOB B METALTYPIrUYECKUX U €CTECTBEHHO-TE€OJIOTHYECKUX MPOIECCaX.

2 MecTo JUCHMIJIMHBI (MO1YJI51) B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Juctummaa OCHOBBI MUHEPAJIOTUH BXOJUT B 9acTh Y4€OHOTO TUIaHa (hOPMUPYEMYIO
y4acTHHUKaMH 00pa30BaTelIbHBIX OTHOIIICHUH 00pa30BaTeIbHOM MPOTPaMMBI.

Jis  u3ydeHHWs  JUCHUIUIMHBI ~ HEOOXOIWMBI  3HAHUA  (YMEHHUSA, BIIAJCHUS),
c(hopMUPOBaAHHBIC B PE3YJIbTATE U3YUCHHUS JUCITUTUTHH/ IPAKTHK:

dusnka

MaremMaTuka

3uanus (yMEHUs, BIAJCHUS ), TIOTYyYCHHBIC PU U3YUCHUH JAHHON TUCIUTUIMHEI Oy TyT
HEOOXOIMMBI I U3YYCHUS TUCIUTLTAH/TIPAKTHK:

VYyeOHas - HAyYHO-HCCIIeIOBATENbCKass padoTa (TOJy4eHHE TePBUYHBIX HABBIKOB
Hay4HO-UCCIIEI0BATEILCKOM PaObOTHI)

3 Komnerenuun ody4yarmerocsi, Gopmupyembie B pe3yJbTaTe 0CBOCHHA

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHUs

B pesyabrare ocBoeHHMs JUCHMIUIMHBI  (Moayisi) «OCHOBBI MHHEPAIOTHN
oOyuaromuiics 10JKeH 00J1aaTh CIEAYIOIMMU KOMIIETEHIUSMU:

Kon naukaropa NHaukaTop J0CTHKEHUS KOMITETSHIIUH

[1K-4 CriocoGeH BBIMONHATH 33a4d 1O OIEHKE ChIPbS M METAJUTypru4ecKo MpOAYKIIHH,
KOPPEKTUPOBATh M KOHTPOJIMPOBATH MPOU3BOICTBEHHBIN IIPOIIECC

[1K-4.1 O1neHUBAET ChIPbE U METAILTYPIHUECKYIO MTPOIYKIUIO, KOPPEKTUPYET U

KOHTPOJIMPYET TPOU3BOACTBCHHBIN MPOIECC ¢ 000OCHOBAHUEM MPUHSATHIX
TEXHOJIOTMYECKUX U TEXHUUYECKUX MEP




4. CTpykTypa, 00bEM M cofepkaHue TUCIUIITHHBI (MOLYJI51)
OO01mast TpyI0eMKOCTh JTUCHUTUTHHBI COCTABIISIET 2 3a4€THBIX €IUHUIl /2 akaJl. 4acoB, B TOM
qucie:
— KOHTaKTHas paboTa — 55 akas. yacos:
— ayIuTOpHas — 54 akaj. 4acos;
— BHeayauTopHas — 1 akaJl. 4acos;
— camocTosiTenbHas pabora — 17 akaj. 4acos;
— B popme npaxkTrueckoi moaroroBku — 0 akaz. 4ac;

®dopma arTecTaluuu - 3a4eT

AynuropHas =
< S
KOHTaKTHast =
5 ks dopma TEeKyIIero
T B
Paznen/ Tema g ( ot 25 Bin KOHTPOIA Kon
B aKaJl. yacax .
g A ) S5 caMoCTOATeNbHOM |  ycmesaemoctn n
JUCLUTITHHBI 5 = . | xoMmIeTeHIMH
@) 2E paboThI MIPOMEXYTOUHON
n1a0. | mpakT. [ S
Tlex. 2 aTTecTaluuu
3aH. | 3aH. |Q &
1. OcHoBbI KpucTaorpahpuu
Peructpanus na Hanucanue
caiire JIOMAIHe# paboThI
https://www.lekto| Nel mo 3aganHO#M
rium.tv/ Ha Kypc |Teme. YCTHBIH onpoc
nekuuit «OcHOBBI [ (coOecemoBanue).
1.1 BBomgnas. OCHOBBI KpUCTAJIIOXUMHH Brinonnenne
Kpuctauiorpaduu. 3akoH 0,5 ». N3ydenue 3aJJaHni 110 Kypcam TK-4.1
[IOCTOSIHCTBA YITIOB OCHOBHOM 1 «OCHOBBI
JIOTIOJTHUTENIBHOH | KpUCTAIIOXUMHUMY.
HaY4YHOU IIpencraBnenue
JUTEpaTyphl, | pe3ysnbTaToOB B BUIE
KOHCIIEKTa Iporpecca Ha Kypce
JIEKITHIA. (caitr openedu.ru).
NsyueHnune
3 OCHOBHOW 1 Hammucanwne
JIONIOJIHUTENBHOH | moMariHel paboTsl
1.2 CuMmeTpust KpUCTaIIOB 0,5 HaY4YHOU Nel no 3apanHoOMi IK-4.1
JMTepaTyphl. | Teme. Y CTHBIN Onpoc
Pabora ¢ (cobecenoBanmue)
SHIMKJIONETUSIMU.
IToaroroBka k
A Hamucanue
MIPAKTUYECKOMY o
JIOMaIlHei paboTsl
3aHSTHIO. .
Nel no 3apanHOMI
NsyueHue o
. TeMme. YCTHBIH onpoc
13 Ipoctsie (bopMBI OCHOBHOM M (cobecenoBanue)
) p P 0,5 6 JIOTIOJTHUTENILHOM ’ T1IK-4.1
KPHCTaIJIOB o Brinonuenue u
HAYYHOM
3aIuTa
JIUTEPATYPHI. .
TIPAKTUYECKON
Pa6ota ¢
paboThI
SHIMKIIONCIUSIMH, No 1
CIIOBapsIMH.




ITogroroBka k

Hanucanue

MIPAKTUYECKOMY 9
JIOMaIIHei paboThI
3aHATHIO. N
WsyueHie Nel no 3amanHo#M
yHetH TeMe.. Y CTHBII
OCHOBHOM U
1.4  Kpucramiorpadpuueckue JIOTIOJTHUTEIIBHOM orpoc
0,5 4 . (cobecenoBanue) TIK-4.1
CHUMBOJIBI Hay4YHOU
HTEPATYDRL Brinonnenue n
PATYPI, 3ammra
KOHCIIEKTa N
. MPaKTHYECKOI
neknui. Pabora c
paboThI
SHUMKIIONE UMY, No 2
CJIOBapsIMH.
HUroro no pazaeny 2 10
2. OCHOBBI KPUCTAJUIOXUMHH
Uzyuenne
OCHOBHOM U
JIOTIOTHUTEJIBHOM Hamucanue
HAYYHOU JTIOMAIIHeH paboThI
2.1 OCHOBBI KPHCTAIUIOXUMHUH 1 JIUTEPATYPHI, Ne2 no 3aganHOM IIK-4.1
KOHCIIEKTa TeMme. Y CTHBII orpoc
nekuuid. Pabora c| (cobecenoBaHue)
SHIMKJIONE UMY,
CJIOBapSAMH.
HWroro no pazaeny 1
3. OCHOBBI MUHEPAJIOTUH
Hanwucanue
JloManIHeil paboTbl
Perucrpanus na Ne3 1o 3agaHHOI
wiaropme TeMe.
www.lektorium.tv BsinosnHeHue
. Ha Kypc «Mudsl | 3amanuii o Kypcy
31 BBonnas JIEKIHSL. 05 U PEeaTbHOCTH «Mudsr u MK-4.1
Munepanorus. ' KaMHs». PealbHOCTH KaMHsD». '
Nsyuenune [IpencraBnenue
yueOHOi u PE3yJIbTaTOB B BUIE
Hay4YHOU mporpecca Ha Kypce.
muteparypsl. | (Www.lektorium.tv.).
YcrHbli onpoc
(cobecenoBanue)
Brinonnenue u
3aIIuTa
IToaroroBka k H o
TIPAKTUYECKON
MPAKTUYECKOMY
3aHATHIO paote!
3.2 2 KpucrannoxuMuueckas ) Ne 3. VcrHbrit onpoc
0,5 10 Uzyuenue T1IK-4.1
KJaccuUKalys MUHEPAJIOB N (cobecenoBanue).
yueOHOH U
o Hammucanue
HAYYHOM 9
JoManrHei paboThl
JIUTEPaTYPHL. .
Ne3 no 3amanHoM
TeMe.
Brinonnenue u
3anmra
ITonroroBka 11ab0paTOPHBIX
MPAKTHYECKOMY pabor
3.3 OnTuyeckre u 3aHATHUIO. Ne 4,5, YcTHbIi
MEXaHUYECKHE CBOWCTBa 1 6 NsyueHue onpoc TK-4.1
MHHEPAJIOB yueOHOI U (cobecenoBanue).
HAay4YHOU Hanucanue
JUTEPATYPHI. JIOMarHei paboThl

Ne3 o 3amanHOM
TEME.



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

Brimonnenue u

3anmra
IMoxroroBka 11ab0paTOPHBIX
MIPAKTUYECKOMY pabot
3.4 CTpyKTypel M TEKCTYpBI 3aHATHIO. Ne 4.5. Ycrbrid
MHUHEpaJlbHbIX  arperaroB B 1 1 125 W3zyyenue ompoc IK-4.1
pyZAax U TOPHBIX MOpPOJIaxX yueOHOH 1 (cobecemoBanue).
Hay4YHOM JIUTEpa- Hanmcanue
TYpBI JIOMaIIHei paboTsl
Ne3 no 3aanHOM
TeMe.
Nzyuenne
OCHOBHOW 1
3.5  Kpucramioob6pasyroras JTOTIOJTHUTEIILHOM Hanmcanue
cpena B nporecce Hay4YHOU pedepara o
MHUHEPaI000pa30BaHHUs. 2 1 2,5 nwmreparypsl, 3aJJaHHOW TeMe. TIK-4.1
Ku-netnueckune THUIIBL KOHCIIEKTa VYerHbl  ompoc
KpPHCTAIUTH3alUU nekuuid. Pabora c| (cobecenoBanue)
SHLIUKIONEUIMH,
CJIOBapsIMH.
Nzyuenue Brimonnenue
OCHOBHOI M 10- | JoMariHei paboTh
MOJHUTEIEHON Ne3 no 3aganHOM
3.6 3apoxaeHne KpHCTaioB B HAayqHOU U-  |TeMe. Y CTHBIN Ompoc
T€0JIOTUYECKUX u 2 8 TepaTyphl, (cobecenoBanue). [K-4.1
METAJLTYPTUUECKHUX HpolLieccax KOHCIEKTA JIeK- Harmmcanue
uuii. Pabora c | nmomamrHed paboTs
SHIMKIoneausaMH, | Ne3 mo 3amanHOM
CJIOBApSIMU TEeMe.
Nzydenne
OCHOBHOM U J10- Hanmcanme
3.7 OcCHOBHBIE TEOpUH POCTA MIOJTHUTENBHOM o
o JloManiHeil paboTbl
KPHCTAIIOB B Tpolecce HAay4YHOH JIu- Ne3 110 3aaHHO
T€0JIOTHYECKOTO u 2 2 Teparypsl, - . TIK-4.1
TeMe. 10 33laHHOH
TEXHHYIECKOTO KOHCIIEKTA JIeK- .
N Teme. Y CTHBIIH onpoc
MHUHEpaI000pa30BaHUs uii. Pabora ¢ (coBecenoBanue)
SHIUKIONEC UMM,
CJIOBapsIMH
HWroro no pazaeny 9 26 7
4. T'eosornuecKre MpoLecchl
Beimonnenne
4.1 OcHOBHBIE TI'€0JOTHYECcKHe Nzyuenue N
N JoManraeit paboTh
MPOLIECCHI o0pa3zoBaHuUs 2 yueOHOM U Ned 110 3a1aHHOM K-4.1
MECTOPOKACHUH MOJIE3HBIX HaY4YHOU - N '
Teme. Y CTHBIIH onpoc
HCKOTIaeMbIX JUTEPATYPHL. (coBecesionante)
Hammucanmne
ITogroroBka k JomarrHei paboTs
4.2 TexHHYECKHE MPOIECCHI MIPAKTUYECKOMY Ne4 mo 3aganHOM
MHUHEpaloo0pa3oBaHus  IpH 3aHSTHIO. Teme. BeimonHeHue
arJioMepalii B TPOU3BOJICTBE 2 1 Uzyuenue Y 3aIIMTa T1IK-4.1
YyryHa W CTald U B OTHe- yueOHOH 1 11a00paTOPHBIX
YIIOPHO# (hyTEepoBKe HAay4YHOI1 TuTepa- pabot
TypBl Ne 6. Yernbiii onpoc
(cobeceroBaHue)
Hamucanwue
4.3 OCHOBHbBIE METOBI o
U3zydenue JIOMarHei paboTsl
KPHCTAIIO-MUHEPATOTHYECKUX N o
2 9 | yueOHoIt u Hayu- | Ned mo 3agaHHOU TK-4.1
1 neTporpaduie-ckux HOM IUTEpaTyphl |TeMe. Y CTHBIHM opoc
WCCIIeIOBAaHUN patyp ) P
(cobecenoBanue)
Uroro no pazaeny 6 10
Uroro 3a cemectp 18 36 | 17 3au€T
Hroro no nucnuiuimHe 18 36 |17 3a4eT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

C WCIOJIb30BAHHUEM 3JIEMEHTOB OHJIAMH - KypCOB, MIPEICTABICHHBIX Ha HAI[MOHAJIHHOU
obpasoBatenpHOU MIaThopme «OTKpbITOE OOpa3oBaHue» - Openedu.ru., a TaKke Ha
matopMe IPOCBETUTEIILCKOTO MpoekTa «JIekToprmym» - Www.lektorium.tv.

Jlexiuu mpoxonAT B TpaaulmoHHON (popme. Ha neKumu-KOHCYIbTAUU, U3JIaracTcs
HOBBI  MaTepual, COIMNPOBOXKAAOIIMUNACA BOINPOCAMU-OTBETAMHU IO TeMe  JICKIHH.
Hcnonp3yercst TEXHOJOTHsST -  JIGKIUSA-BU3YyalM3alus, TJe U3JI0OKEHHE MarepHuaia
COIPOBOXKAAETCS Mpe3eHTalKel (JeMOHCTpalrel y4eOHbIX MaTepHUalioB, MPEACTaBICHHBIX B
pa3NUYHBIX 3HAKOBBIX CHUCTEMaxX, B T.4. WUIIOCTPATHUBHBIX, TrpadUUecKux, ayauo- u
BUJICOMATEPHAIIOB.

JlaGopaTopHbIE M MPAKTUUECKUE PAOOTHI BHIIOIHIIOTCS CTYICHTAMU 110 BapUAHTAM.

CamocTrosTenbHas paboTa 3aKiIr4aeTcs B MPOPadOTKE OTAENIBHBIX BOIPOCOB IIPU
W3Y4YeHUU AUCLUUILIMHBI U MPU MOATOTOBKE K c/laye 3a4eTa, SK3aMeHa.

6 YueOHO-MeTOANYECKOE 00eceYeHHe CAMOCTOSITEIbHOM PadoThl 00yYaKOIIUXCSI
[IpencraBneno B mpuioxxenuu 1.

7 OnleHOYHbIE CPeICTBA /1IJIS IPOBe/IeHUsI IPOMEKYTOYHOM aTTecTaAlNu
[IpencraBieHbl B IPUIIOKEHHUH 2.

8 VYueOHo-MeTONMYeckOoe M HH(OpMaNUOHHOEe o0ecneyeHHe TUCHUILINHBI

a) OcHoBHas JUTEpaTypa:

AbGpamoBa, P.H. Beenenue B reonoruto : yue6. mocobue / P.H. AbGpamosa, A.I1O.
Qanbk ; Tomckuil mNoONUTEXHWUYECKUM yHuBepcurer. - Tomck : M3n-Bo Tomckoro
noJiuTexHuueckoro ynuepcurera, 2016. - 280 c. - ISBN 978-5-4387-0699-1. - Tekcr :
anektponnbii. - URL: https://znanium.com catalog/product/1043918 (nara oOpateHus:
6.12.2020). — PexxiM tocTyma: 1o Mo mcKe.

0) JlonmostHuTEIbHAS JIUTEPATYpa:

2. Ananbes, B. 1. Unxenepnas reonorus : yueonuk / B.II. Ananbes, A./l. [Toramnos,
A.H. Onun. — 7-e uzn., crepeotun. — Mocksa : UHOPA-M, 2017. — 575 c. — (Bsiciiee
obpaszoBanue: bakanaspuar). - ISBN 978-5-16-011775-1. - Tekct : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/769085 (mata o6pamenus: 06.12.2020). — Pexum
JOCTYTIA: TIO TIOJIUCKE.

3 CanpuukoB, B.H. Kypc nexuuit mo o6rmreii reomorum. Y. 1. ydue6nuk / B.H.
CanbHUKOB ; TOMCKUI MOJIUTEXHUYECKUH YHUBEPCHUTET. - 2-€ M3]., UCIp. U Jom. - ToMcK :
Wzn-Bo Tomckoro momurexHndeckoro yHusepcutera, 2016. - 384 c. - ISBN 978-5-4387-
0727-1.1. - Tekcr : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1043910 (mara oGpamenus: 06.12.2020). — Pexum
JOCTYTA: TIO TIOJIUCKE.

B) MeToanuyeckne yKazaHus:
[IpencraBieHbl B MPUIOKEHUH 3.

r) [IporpammHuoe o0ecnieuenne u UHTEpHeT-pecypcebi:

IIporpammHoe ob6ecnieyenune

Haumenosanue 110 Ne norosopa CpoOK JelcTBUSA JIMLIEH3UU



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

MoOMice  INe 135 or 17.09.2007 Seceporo
7Zip cBO0OOTHO OeccpouHo
IIpogeccnonanbHble 0a3bl JAHHBIX H HHPOPMALMOHHbIE CIPABOYHbIC CHCTEMBI
HasBanue kypca Ccblika
Hanmonanshas
UHGOPMALMOHHO-aHAINTHYECKAsS URL.: https://elibrary.ru/project_risc.asp
cucreMa — PoccUMCKHMA HUHIEKC

ITouckoBas cucTreMa AxanemMus
Google (Google Scholar)

Poccuiickas lN'ocynapcrBenHas
oubmmoteka. Karanoru

DJIEKTPOHHBIE pecypchl OMOIUOTEKU
MI'TY um. I'"1. HocoBa

9 MaTepua/IbHO-TEXHHYECKOE oDecrevyeHne TUCHUILTNHBI (MOTYJIs)

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

https://www.rsl.ru/ru/4readers/catalogues/

https://magtu.informsystema.ru/Marc.html?locale=ru

MaTepI/IaHBHO'TCXHI/I‘IeCKOG obOecrieueHue JUCHUITIIIMHBI BKIIFOYACT:
MaTepI/Ia.HI)HO-TGXHI/I‘-ICCKOG obecrieueHue JUCIHMITIIIMHBI BKJIFOYACT:

Tumn u Ha3BaHUE aAyaAuTOpUHn OCHaH_IeHI/Ie AyaAuTOpUn

VY4eOHble ayquTOpUM [UId NPOBEACHMS 3aHATHH MylbTUMEUiITHBIE CpeICTBa
XpaHEeHUs, Iepe/laun 1 MpeicTaBlIeHus HHpopMaluu
JIEKIIMOHHOI'O TUIIa

JlaGopaTopuss MUHEpaIOoruu Y4deOHbIE KOJUICKIIMA MHUHEPAJIOB W TOPHBIX MOPOJ HA
CTCHIaX.

Konnexkuun MunepaioB, TOpHBIX TTOPOJI, TOJIE3HBIX UCKOTIAEMBIX, (DIIOPHI U (payHbI

B reosioru4eckom myszee MI'TV.

Paboune xomtekuu Moaennel KpuCTalioB.

[IIxana tBepaocT Mooca B sIIu4Kax.

I'eonmormueckmii Komriac.

VY4eOHble re0JIOTNYECKUe KapThl.

JIaGoparopus nerporpadguu YueOHble KOJUIEKIIUU TOPHBIX OPOJI Ha CTEHaXx.

Konnekuuu TOpHBIX MOpPOA, TOJE3HBIX MCKOMAaeMbIX, Giopsl U (ayHbl B
reojiornaeckoM mysee MI'TVY.

[IIxana TBepaocTn Mooca B AIUYKax.

I'eonmornueckuit kommac.

Y4eOHble Te0IOTHYECKUE KAPTHI.

AyauTOpUU NIl CAaMOCTOSITEIFHOM paboThl: [lepcoHambHbIe KOMITBIOTEPHI C TAKETOM
MS Office, Beixogom B IHTEpHET U € 1OCTYIIOM B

KOMIIBIOTEpPHBIE KJIACCBI; YUTAJIbHBIE 3aJIbl AJIEKTPOHHYIO
TH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

o6ubmnorexku Ilomenienre aas XpaHeHUs U MPOPUIAKTUYECKOTO OOCTYKUBaHUS
y4eOHOro 000pyA0BaHUS

Crennaxu 11 XpaHeHUST y4eOHO-HAIJBITHBIX MOCOOH U yaeOHO-METOINYECKON
JIOKYMEHTaL1H.


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru

[Ipunoxenue 1

6 YueOHO-MeTOAMUYECKOE 0O0ecTieYeHHe CAMOCTOATEIbHOI padoThl 00y4Yaommxcst

ITo

JUCHUIIIINHE

«OCHOBBI

MUHEpAJIOTUM»  IPEIyCMOTPEHAa ayAUuTOpHas H

BHEAYAUTOPHAs CAMOCTOSITEeTIbHA padoTa 00yJaroIuXcsl.

[IpuMepHas CTpyKTypa U COAEPKaHUE Pa3eI0B JUCIUILUIMHBI

Kon
TCMBI

Tema
JOUCIMILINHEI

Conepxanue

1 cemecmp

P1

Ochoebl Kpucmannozpaguu.

T1.1

BBoanasi. OcCHOBEI
KpucTajiorpaduu.
3aKOH MOCTOSHCTBA
YTJIOB

MuHepanorusi 1 METaJuLyprus 3apoguIich
MPAKTUYECKH OJJHOBPEMEHHO Ha 3ape pa3BUTHUSA
yenoBeyecTBa. [IpeaMer u 3a1aun Kpucramiorpadu,
KPUCTAJUIOXMMHUU U MUHEPAJIOTMH. 3HAYEHUE 3TUX HAYK
JUIS KCCIIEI0BaHUSI MUHEPAJIOB, PYA, TOPHBIX MOPO/,
arJoMepaToB, IINIAKOB U MeTayioB. O01mas
XapaKTepuCTHKa KpucTamioB. Kparkas ucropus
pa3BUTHA 001EH U TEXHUUYECKOI KpucTamuiorpaduu u
MUHEPAJIOTUH.

ArperatHble cocTosiHUS BemecTBa. Kpucrainn u
KPUCTAIJINYECKOE COCTOSIHUE MUHEPAJIOB U METAJLIOB.
OO61ue cBoiicTBa KPUCTAIIIOB: OAHOPOTHOCTD,
JTUCKPETHOCTh, aHU30TPOITHOCTh, CHMMETPUYHOCTb,
CIOCOOHOCTH K camoorpaHeHuto. PacnpoctpaHeHHOCTh
MUHEPAJIbHBIX KPUCTAIJIOB B IPUPO/JIC, TEXHUKE U OBITY.

T1.2

Cummerpust
KpUCTAJIJIOB

DJIEeMEHThl CAMMETPUM: LIEHTP, IIJIOCKOCTU U OCH
(TOBOPOTHBIE M HHBEPCUOHHbBIE) CHMMETPHH.
B3anmoneincTsue 351eMEHTOB CUMMETPUU. Bribl
CUMMETPHUH, CHHTOHUH, KATETOPUH U UX
KJaccuukanus.

T1.3

[IpocTeie popmbl
KPHUCTAJIJIOB

Kpucrann, ero rpanu, pedpa u BepunHsl. CBs3b
BHEIIHEH (OPMBI U BHYTPEHHETO CTPOEHUS KPUCTAIIIOB.
®dopma KpHUCTaIOB. 3aKOH MOCTOSIHCTBA JIBYTPaHHBIX
yrioB. [IpocTbie 1 KOMOMHAIMOHHBIE ()OPMBI TPaHEH,
pebep u BepiiuH. BHemHue GopmMbl 1 aHaATOMUS
kpuctamioB. CkeneTHble (POPMBbI KPHCTAIIIOB.
Kpucrannnueckue JBOMHUKH.

T1.4

Kpucramnorpagpuuecku
€ CUMBOJIBI

[IpaBuna BeIOOpa KpuCTAIIIOTpAGUIECKUX OCEH U
€IMHUYHOW I'PaHu. 3aKOH PAlIMOHATIBHOCTH OTHOIIICHUH
napameTpoB (3akoH ['aton). IHAEKChl U CUMBOJIBI
rpaHe, pedep, BEPIIUH U UX TIPOCTHIX (OpM.

P2

Ocnoevl Kpucmajjioxumuu

T2.1

IImoTHelnme aTOMHEBIE
YIaKOBKHU U THUIIbI
KPUCTAJUTHYECKUX
pELIEeTOK.
[Tonumopdusm u
nzoMopdusm. Tumsl
XHMHYECKOM CBSI3U B
KpUcTajiax

ATOMHBIE 1 HOHHBIE paanychl. [In0THENIINE yIaKOBKH
aTOMOB B KPUCTAJLIOXUMUUECKUX CTPYKTYpaX.
[IpocTpaHcTBEHHAs KpUCTANIMYECKAs pEIIETKA U €€
3JIEMEHTBI: Y3JIbl, PSIbL, IFIOCKUE CETKU U DJIEMEHTapHBIE
A4erKU. PeTUKyIIsIpHas MIOTHOCTH IJIOCKUX CETOK U
IpPaHeN KpUCTaJlIa. YTIOBBIE U JTUHEHHBIE [TapaMETPhI
KPUCTAJNINYECKUX PEIIETOK. TUIbI KPUCTAININYECKUX
peuierok bpass. TpaHcinssnnoHHas cuMMeTpus
KPUCTAININYECKUX CTPYKTYp. [IpocTpancTBEHHBIE
rpynmsl cummerpun E.C. @enoposa. [loaumopdusm.
[Momutunuzm. M3omopdusm. Mzoaumopdusm. Tunst




Kon
TEMBI

Tema
MYCIIATIIINHEI

Conepxanue

XMMHYECKUX CBsI3eM B kpucTauiax. KoopauHairioHHbie
yucna. Kpucramimueckue pacTBOpbI 3aMelIeHus,
BHEJIPEHUS U BeIYUTaHUs. MopdoTporus. ATOMHbIE
paspyuieHus CTPYKTYpbI KprctamuioB. Kitaccupukanus
neeKTOB CTPYKTYpbl. TouedHbie eheKTHI.
Jucnokaiuu kpaeBbie 1 BUHTOBBIE. [llTOTHOCTH
JTUCIIOKAIUH, METOIbI MX HaOmoaeHuss. CTPYKTYpbI
pacnaia n130MOPGHBIX KPUCTATUIMYECKUX PACTBOPOB.

P.3.

OcHoegbl MuUuHepaiocuu

T.3.1

BBoanas nekuus.
Munepanorus

ITonsaTHe 0 MuHepane u MuHepanoruu. Pons Munepana
Ha ciayx0e UBUIN3auui. MUHepasbsl 1 MUHEpalbHOE
CBIpbE B UepHOH MeTaiutypruu. O01mas, reHeTudecKas,
pErHoHaNIbHASA, KOCMUYECKAsl, TEXHUYECKAs U
TE€XHOJIOIMYECKasi MUHEPAJIOT UL

T.3.2.

Kpucramioxumuieckas
KJIAaCCU(UKAIIHS
MUHEPAJIOB

Kpucramnoxumuueckas kiaccudukanys MUHEpaJIoB, €€
MPUHIUIBL. XapaKTePUCTUKAa MUHEPAIbHBIX TUIIOB,
MIOJITUIIOB; KJIaCCOB, MOJKIACCOB; IPYIII, IOATPYIII;
BUJIOB, Pa3HOBUIHOCTEH; MHUBHUIOB U CYOHHIUBHU/IOB.
ITonsaTuHe 0 pyaax u rOpHBIX MOPOJAAX.

[IpombinieHHas KinaccuuKanms MHHEPAJIOB.
Knaccugukanus MUHEpaIbHOTO ChIPbs B YEPHOM
METaJUTYPTHH:

-)KeJIe30pYIHOE: ChIpoe (MapTEHOBCKHE, IOMEHHBIE,
arJloOMepanoHHbIE PYJIbI),

oOorareHHoe (MIPOMIIPOAYKT, KOHIIEHTPAT),
CHHTE3MPOBAaHHOE (arjioMepar, OKaThIIIH,
(beppociuiaBsl),

-Jerupyroiiee: (pyabl Maprasia, XxpoMa, KooaybTa,
BoJIb(hpama u 1p.),

-¢mrocyromue: (KaabIUT (U3BECTHSK), U3BECTh,
JI0JIOMUT, KBap1l, (GIFOOPUT U JIp.),

-OrHEYIOpHbIe: (MarHe3uT (MepuKiIas), JOJIOMMUT,
LIMHUHENb, XPOMUT, OOKCUT (KOPYH]1), KAOJIMHUT
(MynuT), KBapl (TPUAUMUT, KPUCTOOANINT) U Ap.),
-1IUTaKoo0pasyrole MUHepasl (OJMBHHBI ((HOPCTEPHT,
(hasauT, KaTbIUOOIUBHH), MEJIUIUTHI (TEIEHHUT,
OKEPMAaHUT), MUPOKCEHBI (TUOTICT, TeAeHOePTUT) U Ap.),
-MHUHEPAJIBI - HOCUTENIN BPEIHBIX TEXHOJIOTHIECKUX
npumeceii: cepsl, pocdopa, MHKa U Ap. (CynbuIbL:
MTUPUT, APCEHONIUPHT, TUPPOTHH, cajepuT u ap.;
¢docatel: anaTuUT, CUIIMKOKAPHATUT U JP.)
[TapareneTnyeckas acconmaIysi MUHEPAJIOB.

T3.3.

Onrtnueckue u
MEXaHUYECKHE
CBOMCTBAa MUHEPAJIOB

OnTnueckue cBoiCcTBa:

llokaszamenu npenromnenus B ONTUYECKH U30TPOIHBIX
(KpHcCTasuIbl BBICIIEH KaTETOPUHN) U aHU30TPOITHBIX
(xpucTasuibl cpeHeil (0THOOCHbIE) U HU3LIEH
(IByXOCHBIE) KaTeropuii) MuHepanax. JBynpenomieHue.
[Ineoxponsm MuHepanoB. ONTUYECKUE METO/IbI
OIpeJIeNIEHus IIIIaK000Pa3yoUIMX MUHEPAJIOB B
MIPOXO/AIIEM CBETE - MeTporpadus.

L]gem B KpUCTANINYECKOM arperare U MopoIike (IBeT
4yepThl). [[puunHbl OKpacku MUHEPAIOB.
JIromuHeCHIEHIIUS MUHEPAJIOB. BU3yallbHbIE METOIbI




Kon
TEMBI

Tema
MYCIIATIIINHEI

Conepxanue

orpeziesieHUs MUHEPasoB.

bneck - ompasxcamenvrnas cnocobnocms MUHEPAJIOB.
3aBUCUMOCTD 0JIECKa OT KPUCTAITIOXUMUYECKUX
(METaIITMYECKUMA, TTOTYMETAIUTMYECKUH, alIMa3HbIH,
CTCKJISTHHBIN ) H KPUCTAIIOMOP(OTOTrHISCKIX
(3epKanbHBIN, MAaTOBBIN, JKUPHBIH, IIETKOBUCTHIN U JIP.)
0coO0eHHOCTEH. ONTUYECKUE METOBI ONPEACTICHUS
METAJIJIOB U PYJHBIX MUHEPAIOB B OTPAKECHHOM I[BETE -
MuHeparpadus.

MexaHnyeckue CBOMCTBA MUHEPAJIOB:

Cnaunocms, 0moenbHoCcmy U U310M B KPUCTAIIIAX
MHUHEPaJOB. 3aBUCUMOCTD CIIAHOCTHU OT
KPUCTANIOXUMHUIECKIX 0COOCHHOCTEH MUHEPATIOB.
CrnaifHOCTb - IpUMEP aHU30TPOIIUU MUHEPATBHBIX
kpuctamioB. Knaccugukarus cniaitHocTH 1o Gpopme u
CTETeHH COBEPIICHCTBA. METO/IbI OIPE/ICIICHUS.
Tseepoocmb munepanos. MeTonpl onpeeneHus
TBEPAOCTH: METObI Ilapananus (3TaloHHas
necsituOanbHas 1Kaina TBepaoctu Mooca) u
BJIaBJIMBaHUS aiMa3HOM nupamusl Bukepca
(muxpotBepaomeps! IIMT). Petukynspnas u
BEKTOpHAJIbHAS AHU30TPOIHUS TBEPIOCTH. XPYIKOCTb,
YIPYrocTh, THOKOCTh M 3JTACTUYHOCTh MHUHEPAJIOB.
[Ipoune cBoiCTBA MHHEPAJIOB:

Ilnomnocmo. [luddepenumaniss MUHEPAIOB T10
IJIOTHOCTHU B IIpoliecce Kpuctamun3auuu. JInkpamusi.
Paccnoenue MuHepalbHBIX PAcIsIaBOB B MPUPOJIE
(Marma) ¥ B METaITypru# (I1aK / METa).
['paBuTaIImoHHBIEC IPOLIECCHI OOOTAIIIEHUS MUHEPAJIOB.
DnexmpomacHumuvle c80UCMEA MUHEPATLOS.
MaruauTHBIE cBOIicTBAa. MeTOIBI MATHUTHOT'O
oOorareHus JKeNe3HbIX pya. TepModIeKTpuuecKre
coiictBa. TepmoD/IC. Tepmonapsl.
[Tbe30amexTpruyeckue cBOMCTBA (CTaOMIN3aIIHS
PaINOBOJIH, THIPOAKYCTHKA, KBAPIIEBBIEC Yachl U JP.).
OrneynopHoCTh (TemrepaTypa IIaBIeHHs ),
rUAPOPUIBHOCTD, THIPO(HOOHOCTH, PACTBOPUMOCTD B
BOJIE M KUCJIOTAX, BKYC, 3aMax u Ip.

T3.4

CTpyKTYpBI U TEKCTYPBI
MUHEPAITbHBIX
arperaTos B pyJiax u
TOPHBIX MOPOJAX

WneanbHble U peanbHbIe KPUCTAILIBL.
Kpucrannomopdonorudeckas crpykrypa. [Toastus 06
OrpaHkKe, rabutyce U 00JIUKe KPUCTALTHIECKUX
MUHEpaTbHBIX UHAUBUIOB. Kitaccudukanus kpucramion
10 00JIMKY (M30METPUYHBIE, VIITTHHEHHBIE U
yrutoménnbie). OTHOCUTEBHBIE U a0COIOTHBIC
pa3Mepbl MUHEPATbHBIX UHAUBHIOB.
['panynomerpuyeckas kinaccupuKaius MUHEPATbHBIX
CTPYKTYp. YHOpsA0UYE€HHOE (TTapaljIesIbHOE,
JBOWHUKOBOE, PAIUATILHO JIYIHCTOE U JIp.) U
OecropsIIOYHOE CpACTaHNEe MUHEPAbHBIX WHANBHUIOB.
OHJI0TaKCHAJIBHOE, SMUTAKCUATIbHOE U MOWKUINTOBOE
MpopacTaHue MUHEPATbHBIX UHAUBHIOB.

TexkcTypsl MUHEpanbHBIX arperatoB. OcoObie GopMbI
MUHEPAIBHBIX TEKCTYP: APY3bI, CPEPOIUTHI, KOHKPEIIUH,




Kon Tema

TEMBI JUCIUTIAHBI Conepxanue
cekpenuu U T. . OCHOBHbIE MOP(OIOTHUECKHE TUITBI
TEKCTYp: MacCUBHasl (OAHOPOAHAs),
BKpAIJICHO-TISITHUCTAsI, CIIOUCTas (mojiocyaTas),
neopmanuoHHas (TpeleHHas1, TPOKUIIKOBAs,
OpexJreBas).

T.3.5 Kpucrannoo6pasytomia | I[Ipoueccs kpuctamioodpazoBaHus B ra3000pa3HbIX
s cpejia B Ipoliecce (raz, map), )kuIKuX (pacruiaB, pacTBOP) U TBEPbIX
MUHEpaa000pa3oBaHus. | (KpucTaJindeckas, aMmopdHas) cpenax. [lorstue o
Kunernueckue Turbl CTaOMIBHOM, PABHOBECHOM, METACTAOUIHLHOM H
KpUCTAITU3AIUU aOUIILHOM COCTOSIHUU KPUCTAJIIIOB U

KpHucTaoodpa3zymomieit cpenpl. Kunernueckue
MIPOMBIIIIJICHHBIE TUITbl KPUCTAJUIU3AINH

T.3.6 3apoxaeHue [Ipoueccel 3apokKaeHHS, pOCTA U pa3pyLICHUS
KpHUCTAJIJIOB B KpUCTAJIJIOB B ra3000pa3HbIX (ra3, nap), >KUIKux
re0JIOTHYECKUX U (pacmuiaB, pacTBOp) M TBEPABIX (KPUCTALIINYECKHUX,
METaJLTyprUYECKUX amMop(HBIX) cpeax.
mporeccax ['oMoreHHbIe 1 reTeporeHHbIE IPOLECCHl 3aPOKACHUS

KpucTtaiioB. KpucrannoxuMudeckue TUIIbI
3apO/IbIILIEBHIX LIEHTPOB KPUCTAIIIN3ALMYU IPU
reTeporeHHOM 3apokaeHUuU. DaKTOPhI, BIUAIONINE HA
CaMOIIPOU3BOJILHOE 3ap0KJIEHUE KPUCTAIUIOB U
cnenudpuieckre 0COOEHHOCTH IIEHTPOB
KPUCTAJIJIN3ALUU [IPU T€TEPOreHHOM 3apOKICHUU
KPHUCTAJIJIOB.

T.3.7 OcHOBHBIE TEOpUU OCHOBHBIE TEOPUHU POCTA KPUCTAIIIIOB:
pocTa KpUCTAJLJIOB B TepMoArnHaMuueckas, Auddy3nonHas, abcopOImoHHasl,
nporecce MOJIEKYJISIPHO-KUHETHYECKasl, JUCIOKAIMOHHAS.
re0J0rM4ecKoro u Oco0eHHOCTH UX peann3aluy B TPUPOIHBIX U
TEXHUYECKOT O TEXHUUYECKUX ycsI0BUsAX. CriocoObl yrpaBiIeHUs
MUHEPaNoo0pa30BaHus | KHHETHKOW KPUCTAIIM3AIUU U KaueCTBOM

00pa3yroIKXCcsl METAJUIOB U MUHEPAJIOB.

P4 T'eonocuueckue npoyeccot

T.4.1 OcHoBHbIE I'eonmornueckoe CTpOEHHUE 36MHOIO LIapa.
re0JIOTUYECKUE DHOoeenHble npoyeccvl MUHepalo0dpa3068aHuUs:
MPOIIECChl 00pa30BaHus | - MarMaTH4ecKue (MHTPY3UBHBIE U 3 y3UBHBIE),
MECTOPOKICHUM KpaTKas XapaKTepUCTHKA MarMaTH4YeCKUX OpPOJI U

ITOJIE3HBIX HCKOIIA€MBIX

MECTOPOXKICHUM TOJIE3HBIX UCKOIMAEMBIX, B TOM YHCIIE
KEIe30PYIHBIX B ByJTKaHUYECKUX TPYOKax B3phIBA B
BocTounoii Cubupu;

- MIETMATUTOBBIE, KpaTKasi XapaKTePUCTHUKA MOJIE3HBIX
HCKOITaeMBIX;

- KOHTAaKTOBO-METaCOMAaTHYECKHUE (CKapHOBHIE)
XKeJne30pyaHble MecTOpokIeHus Anrtae-CassHCKOU
TOpHO# 00JacTH;

- TUJIPOTEPMAJIbHbIE MECTOPOKEHUS LIBETHBIX U
JETUPYIOMIUX PY/I.

OK302eHHbIe npoyeccyi:

- ¢pu3HUecKoe, XUMHUYECKOE U OMOJIOTUYECKOe
BBIBETPUBAHUE (3KEJIE3HBIC IUISATBI OyPBIX )KEIE3HIKOB U
MapTUTOBBIX PYA B 30HE OKUCICHUS CYIb(OUTHBIX
MECTOPOXKIACHU);

- 0Ca/I0YHbIE: PACCHINMHbIE (TUTAHOMArHETUTOBBIE
POCCHITH Ha MOPCKOM Iiienb(he, KBapieBble MECKH U JIp.),




Kon
TEMBI

Tema
MYCIIATIIINHEI

Conepxanue

XEMOTreHHbIE (MOPCKHE JKeJIe30-MapTraHIIeBbIe
KOHKPEIIUH, U3BECTHIKH, OTHEYTIOPHBIE TIMHBI U . ),
OonoxuMuueckue (00JIOTHBIC JKEIE3HbBIC PY/IbI,
TOPSHUKY U Ap.).

Memamopgozennvle npoyeccol:

PernonanbHbBIN, KOHTAKTOBBIA ¥ TMHAMHWYECKHUIH
Metamopdusm. Ctaauu metamopdusma.
MeTamoporeHHbIE MECTOPOXKICHUS HKETIE3UCTHIX
KBapLUTOB, KAMEHHBIX yTIJIeH, KBapIUTa, OTHEYIOPHBIX
aH/IATy3UTOBBIX U KMAHUTOBBIX CJIAHLIEB U JIp.

T.4.2

TexHuueckue
MIPOIIECCHI
MUHEPaTI000pa30BaHUS
MIPH arjioMepaIuu B
MIPOM3BOJICTBE YyT'yHA U
CTaJIM U B OTHEYIIOPHOM

byTrepoBke

HpoGienue u o0oramieHue moyie3HbIX HCKOMaeMbIX.
[ToHsiTHE O KOHIIEHTpATE U OTX0/1aX (XBOCTAaX)
o0orameHus.

Arniomepanys 1 OKOMKOBaHUe. MUHepanorus
KENe30pyTHBIX arJIOMEpPaToOB M OKATHIIICH.
Munepanoobpa3oBaHue B JOMEHHBIX MPOIIECcCax.
MuHepanorusi JOMEHHBIX IIIJIAKOB, TAPHHUCAXa HA
(GbyTepoBKe U MUHEPAIIbHBIX OTJIOKEHUH (LIMHKNUTA) B
TpyOOIpOBOJaX.

MunepaiooOpazoBaHHe TPU CTATCTIIABIIBHBIX
nporueccax. AccumMmIAnus u3Bectu. MuHepanorus
CTaJICTUIABIIIBHBIX IIUIAKOB.

MunepanooOpa3oBaHre B OTHEYIOPHBIX U3EIUSIX B
MeTaJLTyprur. MUHEpaIorus: KBapIUTOBBIX
(IMHACOBBIX ), IIAMOTHBIX, IEPUKIIA30BBIX,
IIITHEIb-(OPCTEPUTOBBIX, CMOJIO-I0JIOMUTOBBIX,
MYJUTUTOBBIX U TPOYMX OTHEYIOPOB.
Musnepanoobpa3zoBaHue B IIPOU3BOJICTBE U
WCIOJIb30BaHUU (GIIIOCOB. MUHEpanorus MUHEpalbHbIX
(rocoB.

Munepanorusi METaJUTypTUYECKUX [ITAMOB U TIBLIH.
DKOJIOTHYECKasi MUHEPAJIOTHS B PEIICHUH MPOOIIeM
KOMIUIEKCHOM Maso- Ik 6€30TX0THOM mepepadoTKu
MUHEPAITBLHOTO CHIPHSL.

T.4.3

OCHOBHBIE METOIBI
KPUCTAJTIO-MUHEPAJIOTH
YECKHUX U
nerporpapuyecKkux
HCCIIeJOBaHUM

Kpucrannomopdonornyeckuii 1 roHHOMETPHUUECKHI
aHaJIN3.

I'panynomerpuyeckuii aHamus.

XuMudeckui (IOJIHBIH, JTOKaIbHBIN, CIIEKTPaTbHbIH,
PEHTTEHOCTIEKTPaIbHBIN, S3HEPTOANCIIEPCUOHHBII )
aHaJIN3.

JuddepeHnnanbHO-TEPMUYECKHII aHATN3.
PentrenoBckuil ananms. KonnuecTBeHHbIN 1
KayecTBEHHBIN (pa3oBble aHaNM3bl. KoanuecTBeHHBIN 1
Ka4e€CTBEHHBIM XMMUYECKHE PEHTIEHOCIIEKTPAIbHBIE
aHanu3bl. JIOKaabHBIN PEHTICHOCIIEKTPAIBHBIN aHAIN3.
[lerporpaduueckuit aHanu3 ropHbIX MOPO/I,
METaJUTyprM4ECKHUX IIJIAKOB U OTHEYIIOPOB.
MUKpPOCKOIIHYECKOE UCCIIEI0BAHNE MUHEPAJIOB B
IIPOXOZAIIEM CBETE.

Muneparpadudeckuii aHaJIU3 pyI, arioMepaToB,
METaJUIOB U CIIaBOB. MUKpOCKOIIUYECKoe
HCCIIEIOBAaHNE MUHEPAIIOB B OTPAKEHHOM CBETE.
ONEKTPOHHBIE MUKPOCKOIINYECKUE HCCIICTOBAHNUS




Kon Tema

Conepxanue
TEMBI JVCIIATUTHHEI

(MEeTOIOM pEeTUTINK, CKAaHUPOBAHUS U TTPOCBEUNBAHMS ).
dororpaduieckre METOIbl HAYYHBIX UCCIIeIOBAHUN
(makpo- u MukpodororpadupoBanue).
KommbrotrepHas rpaduueckas 1 cTaTUCTHUECKAS
00paboTKa JaHHBIX MUHEPAJTIOTUYECKUX U
KPUCTAIIOXUMUYECKHUX UCCIICAOBAHUM.

Hpumepnaﬂ memamuKka camocmoamenabHoul paﬁombt

CamocTtosTenbHas paboTa 3aKJII04aeTcsl B U3YYCHUU PEKOMEH1yeMOH JTUTepaTyphl MO
TEMAaTHUKE MPAKTUYECKUX 3aHATUIA U B BBHIITOJIHEHUH JIOMAITHUX pa0OT MO AUCIUIUIMHE.

IIpumepnuiii nepeuens mem 0omauwtHux paoom:

1. [lepeuens Tem nomarHei pabotsl Nel: «OcHOBBI KpucTaiorpadgum:

e lcropus pa3BUTHS MUHEPAJIIOTUH U METAJUIYPrUU

e [lpenmer u 3amauu Kpucramuiorpapuu, KpUCTAIOXUMUN U MUHEpAJIOTuu. 3HaUYE€HUE
TUX HayK JJIsl MCCIEJO0BAaHUS MHUHEPAJIOB, PyH, T'OPHBIX IOPOJ, arJioMeparoB, LUIAKOB U
METAJIJIOB.

e Kparkas ucropus pa3BuTHsI 00IIEH U TEXHUIECKOH KpUCTaIOrpaduu 1 MUHEPAIOT HH.

e ArperaTHble COCTOSIHMS BellecTBa. Kpucraiul M KpUCTAIUIMUECKOE COCTOSHUE
MUHEPAJIOB U METAJIJIOB.

e OOmue CcBOMCTBa KPUCTAIJIOB: OJAHOPOIAHOCTH, IUCKPETHOCTH, aHU30TPOIIHOCTb,
CUMMETPUYHOCTb, CIIOCOOHOCTh K CaMOOTpaHeHHio. PacrnpocTpaHEeHHOCTh MHHEpaJIbHBIX
KPHUCTAJJIOB B IPUPOJIE, TEXHUKE U OBITY.

2. Ilepeuens Tem gomarineit padoTbl No2: «OCHOBBI KPUCTAIIIOXUMUI.

e [IpocTpaHCTBEHHAs] KPUCTAJUIMUECKAs PEIIETKA U €€ DIIEMEHTBI: y3JIbl, PAJbl, INIOCKUE
CETKU U dJIEMEHTapHbIE TYCHKU.

e Tumpl KpUCTAUIMUECKHMX  pemieTok  bpaBs.  TpaHcisAnMoHHas  CUMMETpus
KPUCTAIIMYECKUX CTPYKTYP.

e [lomumopdusm. Iomurunuszm. Uzomopduszm. Mzoaumopdusm.

e Tumpl XUMHMYECKMX CBsized B Kpucraulax. KoopauHanMOHHBIE — YHCIA.
Kpucrannnueckue pacTBOpbl 3aMEIICHUs], BHEAPEHUS U BbIuMTaHUSA. MopdoTponusi.

e ATOMHBIE pa3pylleHHs CTPYKTypbl KpuctamioB. Kiaccudukanus nedexToB
CTPYKTYpbl. Toueunsle nedekThl. J{uciokaum KpaeBble 1 BUHTOBBIE.

e [InoTHOCTH AUCcIOKaLUiM, METOBI MX HaOMroneHus. CTPYKTYpHI pacnaia n30MOp(HbIX
KPUCTAJTIMYECKUX PACTBOPOB.

3. [lepeyenn Tem momarrHei padoThl Ne3: «OCHOBBI MHHEPATIOTANY

e [lonsTue o MuHepane u MuHepanoruu. Ponb MuHepana Ha ciryx0e HUBUIN3ALUN

e MuHepasbl 1 MUHEPATIBHOE CHIPHE B YEPHON METAJLTyprun

e OO0mas, reHeTUYECKasl, peruoHaIbHAs!, KOCMUYECKas, TEXHUYECKas U TEXHOJIOTHUEeCKast
MUHEPAJIOTHUSI.

e MuHepalbHOE CBIpbE JUISI UYEPHOM  METAJUIypIMM:  JKEJIE€30pYIHOE:  CBIPOE
(MapTeHOBCKHE, JOMEHHBIE, arJIOMEPaLlMOHHBIE PY/IbI).

e CuHTE3MpOBaHHOE (arjioMepar, OKaThIIIH, (eppOCIIaBbl) MUHEPAIHHOE CBHIPHE IS
YEepHOW METaJTyprHH.

e Pyasl mapranma, xpoma, koOanbTa, Bojb(dpama U Jp. pyAbl, Kak JEerHpyroliee
MUHEPATIBHOE ChIPHE AJIs1 Y4EPHOU METaJITypIrUH.

e MuHepanbHO-ChIpbeBasg 0aza Mo (IIOCYIONIMM ¥ OTHEYHOPHBIM MHUHepalaMm,
IPUMEHSEMBIM B UEPHOW METaUTypruM: (KajabLMT (M3BECTHSK), U3BECTh, JOJOMHT, KBapll,
GII00pUT W Ap.; MarHe3uT (MepuKIia3), JOJOMHUT, HIMUHEIb, XPOMHT, OOKCHUT (KOPYHI),
KaOJIMHUT (MYJUJIUT), KBapLl (TPUAUMUT, KPUCTOOAINT) U Ap.)),



e OcHOBHBIC CBeleHHS O (UBHKO-XHMHUYECKHX CBOWCTBAX IIIAKOOOPA3YIOUIUX
MUHepasioB (onmuBHHBL  (popcTepuT, QasUT, KaIbLUUOOIMWBUH), MEIHIUTH (TEICHUT,
OKEPMaHUT), MUPOKCEHBI (JIMOTIC, TeICHOEPTUT) U Ap.).

e QDU3UKO-XMMHYECKHE CBOKWCTBA MUHEPAJIOB - HOCUTEIEH BPEAHBIX TEXHOJIOTMYECKHX
npumeceid: cepbl, docdopa, UHKA U Ap. (CyIbQUABI: MUPUT, APCEHONHUPUT, MUPPOTHH,
chaneput u np.; docdaTsl: anaTtuT, CUIMKOKAPHATUT U Ap.) WX BiMsHHME Ha KayecTBO
METAJLUTYPTUYECKON MPOAYKLHUH.

4. Tlepeuens TeM gomariHei paboTel Ned: «I eoornyecKkue mpouecchn

e OCHOBHBIE HJIOTE€HHbIE ITPOLIECCHI MUHEPAIO00pa30BaHMS

DK30reHHbIE IIPOLIECCH MUHEPATI000pa30BaHUS

TexHuueckue npouecchl MUHEPaI000pa3oBaHMsl IIPH arjioMepaluu
MuHepanoobpa3zoBaHie B JOMEHHBIX IIpoIeccax

MuHepanorusi JOMEHHbIX LUIAKOB, TapHHCcaxa Ha (yTepoBKE M MHHEpaIbHBIX
OTJIOXKEHUH B TPyOOIIpOBOIaxX

IlepeyeHb NpaKTHYECKUX PadoT
1. OnpeneneHne CUMMETPUN Ha MOJEISAX UICAIbHBIX KPUCTAIIIIOB.
2. OnpeneneHue BHELIHUX TpaHHBIX, pEOEpHBIX W BEPIIMHHBIX (opM B
KpUCTa/laX. YCTAHOBKA KPHUCTAUIOB M ONpEAETIeHHE KpHUCTAIOrpaduuecKux CHMBOJIOB
IpaHHBIX, PeOCPHBIX U BEPITUHHBIX (HOPM.

3. N3yueHnue cucTeMaTM4ecKol KOJUIEKIMU MHUHEpPanoB. MDopMblI NPUPOAHBIX
BbI/IeJICHMH MUHEPAJIOB

4. JImarHocTuyecKue CBOMCTBAa MUHEPAJIOB.

S, W3yuenue, omnucaHue (U3NYECKUX  CBOHCTB, CTPYKTYPHO-TEKCTYPHBIX

0COOEHHOCTEH cpacTaHus, ONpeaeIeHNe MUHEPAJIOB, CIIOCOO0B UX MCIIOJIb30BAHUS B YEpHOU
METaJUIypTUH U HAPOJHOM XO35HCTBE.



IIpunoxenune 2

7 OueHo4YHbIE CPeICTBA /1J1l IPOBeIeHUsI IPOMEKYTOUYHOM aTTecTAlNN
a) [lianupyemble pe3yabTaTbl 00y4eHUsI M OLIEHOYHbIE CPeACTBA JIJIsl POBEAEeHUS MPOMEKYTOUYHOM ATTeCTAlUM:

K Nuauxarop
0
" AOCTHKEHU S OueHoYHBbIE CpeCcTBA
HHIMKATOpa .
KOMIIeTeHI Uit
IIK-4 - Crnoco0eH BbINOJIHATDH 32/]a4H 110 OlleHKe ChIPbS U MeTAJLTYPruyecKoil NpoayKINU, KOPPEKTUPOBATH H KOHTPOJIMPOBATH

l'lpOl/I3BOJICTBeHHBIl71 nmpouecce

IK-4.1

OueHuBaeT chIpbe U
METaJUIyprUUeCKYIO
NPOAYKIHIO,
KOPPEKTUPYET U
KOHTPOJIUPYET
IIPOU3BOJACTBEHHBIN
mpoIiiecc ¢ 000CHOBaHUEM
MPUHATHIX
TEXHOJIOTHYECKUX U
TEXHUYECKUX MEP

IIpuMepHBbIii HepedyeHb BONPOCOB K 3a4eTy
[TonsiTHE O KpHUCTAIIIE U KPUCTAUIMYECKUX BEIIECTBAX.
OcHOBHBIE CBOWCTBA KPUCTAJLIOB.
CuMMeTpHs KPUCTAIOB, BUJIbl CHMMETPHUHN, CUHTOHUH, KATETOPHH.
ITpocTpaHCcTBEHHAs KPUCTAJUIMYECKAs PELLETKA, €€ HIIEMEHTBI U [IapaMeTphI.
[TonsiTrie 0 MPOCTHIX M KOMOMHAIIMOHHBIX (hOpMax, IPUHIIMIIBI UX Ha3BaHUS.
VYcranoBka kpucramioB. [IpaBuna BeiOOpa oceil M enMHUYHON rpaHu. MHIEKCh U CHMBOJIBI TpaHell U
MPOCTHIX (HOPM.
7. 3aKOH palMOHAIBLHOCTH OTHOLLICHUH apaMeTpoB - 3aKoH [ 'aton
8. IlpaBmiia yCTaHOBKH KyOMYECKHX U TETPArOHAIBHBIX KPUCTAIIIOB.
9. IlpaBuia yCTaHOBKU TPUTOHAJIBHBIX U F€KCArOHAIbHBIX KPUCTAIIIOB.
10.ITpaBuia ycTaHOBKH KPUCTAJIJIOB HU3IIEH KaTETOPUH.
11.3aK0H MOCTOSHCTBA TPAHHBIX YTJIOB.
12. OCHOBHBIE 33]]Ja41 KPUCTAITIOXUMUH. THUIIBI IVIOTHENIINX IAPOBBIX YIIAKOBOK.
13.0OcHOBHBIE THIIBI KPUCTAJUIMYECKUX PEIIETOK M TUIBI perieTok bPABO.
14. Tunel KPUCTAIUIMYECKUX CTPYKTYP HOHHBIX KPUCTAJLIOB.
15. Tl KPUCTAIUIMYECKUX CTPYKTYP METAUIMUYECKUX KPUCTAILIIOB.
16. Tunel KPUCTAIINYECKUX CTPYKTYP aTOMHBIX M MOJIEKYJISIPHBIX KPUCTAJUIOB.
17.130Mop¢u3M, TUIEI H30MOp(H3Ma [0 CTENEHN COBEPIICHCTBA U XapaKTepy 3aMeIICHHUS.
18.ITonmumophu3M U TOTUTHITU3M.
19.ITonsiTue o MuHepaie, pyae u nopoje. [IpombinieHHas kinaccudukanus.
20.Kpucramnoxumuueckas KaacCu(pUKAIUs MUHEPAJIOB.

SOk wnE




Kon
HHIMKATOpAa

Nuauxarop
JOCTHKEHHUS
KOMIIEeTeHIM A

OuneHouHbIe cpeacTBa

21.0ntuueckue (IBET, BET YEPTHI, OJECK, MPO3PAYHOCTh) CBOMCTBA MUHEpPAIA.

22 .Mexanuueckue (TBEpAOCTb, CIIAWHOCTh, U3JI0M) CBOMCTBA MUHEPAJIOB.

23.Mopoiorust munepainos. [IoHsTHE O CTPYKTYpE U TEKCTYpE.

24.Tlonstue 06 orpanke, rabutyce u ooauke MuHepanoB. Knaccuukanus MUHEpaIoB 10 00JIMKY U CTEIICHH
uauomopduszma.

25. Knaccuduxanus CTpyKTyp 110 OTHOCUTEIbHOMY M a0COIIOTHOMY pa3Mepy MUHEPAIbHBIX WHAUBU/IOB.

26.0co0ble (hopMbl MUHEPAJIBHBIX arperaTtoB Ipy3bl, C(EpoInThl, HATEYHbIE (POPMBI.

27 IlogpoOHast XxapakTepUCTHKA TeMaTuTa U KopyHaa. CBeJieHUs 0 MarHETHUTE.

28.IlogpoOHas xapakTepUCTHKa MarHeTUTa U XxpoMuta. CBeJleHHs O IIIMUHENN U BIOCTUTE.

29. XapakTepucTHKa KapOOHATHBIX MUHEPAJIOB: KaJIbIUT, JOJIOMUT, MAarHE3UT, CUJIEPUT, MAJIAXUT, a3ypHT.
WX poJib B UepHON METAJLTYPrUH.

30. XapakTepucTuka Cyinb(pHI0B: XaJIbKOIUPHT, IMPPOTHH, TAJICHUT, CHAJIEPUT, MOTUOICHHUT, APCEHOTIUPHT.
WX ponb B UepHOM METAILITYprUH.

31. XapakTepucTUKa MUHEPAJIOB U3 Kilacca Cyab(haToB: OapUT, TUIIC, AHTHJIPUT.

32.XapakTepuCcTHKa CUIIMKATHBIX MUHEPAJIOB U3 IPYIIIbI IOJEBBIX IIMNATOB.

33.XapakTeprcTHKa MUHEPAJIOB M3 TPYIIIbI OJMBUHOB: ((pasiiut, GopcTeput, MOHTHYCIUIUT).

34.XapakTepucTUKa CUIIMKATHBIX MUHEPAJIOB U3 TPYIIIBI MUPOKCEHOB: (AMOICH], aBI'UT, I¢IEHOEPIUT).

35.XapakTepucTiKa MUHEPAJIOB TPYyMNIbl aM(pUO0I0B: (AKTHUHOJIUT U poroBasi 0OMaHKa).

36.00umme mpencTtaBieHHs 00  SHIOTCHHBIX, OSK30M€HHBIX H  METaMOpP(OreHHBIX  Ipoleccax
MUHEPATI000pa30BaHus.

37.Marmaruyeckue mnpouecchl (3¢dy3uBHble U UHTpY3uBHbIE). Knaccupukanus mMarMaTHUECKUX IMOPOJI:
KHCTble (TPaHUT), CpeAHHe (CUEHUT, AUOPHUT), OCHOBHBIE (rab0po, 0a3aibT), YIbTPOOCHOBHBIE (AYHUT,
KUMOEpIINT), ieT0uHbIe (HE(PETNHOBBII CUEHHT).

38.IlermaTtuTOBBIE, KOHTAKTOBO-METaCOMaTHYECKHE (CKapHOBbIE) M THAPOTEPMAIIbHBIE IPOLECCHI.
MecTopokaeHH s TOJIEBBIX NCKOMAEMBIX, CBSI3aHHBIE C ’TUMHU IIPOLIECCAMHU.

39.OK30reHHbIE TPOIECCHl: BBIBETPUBAaHME M OcaaKkooOpa3oBaHue ((usnueckoe, XUMHYECKOE U
OroxumMuueckoe). MecTopokIeH s MOJIE3HBIX HCKOMAeMBbIX.

40.Metamopdudeckie MpPOLECChl: KOHTAKTOBbIM M pPETHOHANBHBIM MeTaMmopdusM. MecTtopoxaeHus
I0JIE3HBIX HCKONAEMBIX.




Kon
HHIMKATOpAa

Nuauxarop
JOCTHKEHHUS
KOMIIEeTeHIM A

OuneHouHbIe cpeacTBa

41. TexHUYECKHUE MPOLIECCHl MUHEPATIO00pa30BaHHUS.

42.ITonsitue 00 arnoMepauuu. [Iporeccsl AMCCOUIIMY MUHEPAIOB U METACOMAaTUYECKOTO 3aMELLIEHUS.
43.ITpo1iecchl KpUCTAIIM3AUU MTPU arJiOMEpalyi.

44.XapakTepuCcTUKA IJIaBHBIX U XapaKTEPHBIX arjioMepaliOHHbIX MUHEPAJIOB.

45.ITapareHe3uc MUHEPAJIOB.

46.0OCHOBHBIE CBEJICHUS O KPUCTAJUIM3ALIUH BEILIECTBA.

47.KuHeTnyeckue TUIbl KpUCTAILTU3ALIH.

48.3apox1eHNE KPUCTAIIIOB.

49.0OCHOBHBIE TEOPUU POCTA KPUCTAILIOB.

50.Kpucramnorpadust 1 MUHEPAIOTHs METAJUTYPrHUECKUX IJIAKOB U IIITAMOB.




0) Ilopsanok mpoBeAeHUsI MPOMEKYTOUHOM aTTeCTAllUN, IOKA3aTeJN U KPUTEPUH
OllCHUBAHMSA:

[IpumepHad CTpyKTypa U COZlep>KaHue IIyHKTA:
[Iponienypa oOllCHMBaHUS 3HAHWH, YMEHHMH, HaBBIKOB 1O JucuuiminHe «OCHOBBI
MUHEPAJIOTUN» BKIIFOYAET YUET YCIEIIHOCTH 110 BUAAM OIICHOYHBIX CPE/ICTB.

HIkana oueHUBaHMUs JOMAIIHUX PadoT

OLIGHI/IBaHI/IC JOMAaIIHUX pa60T 10 AUCIUIIIINHE «OCHOBEI MHHCPAJIOTHUN» MPOBOAUTCA I10
NPUHIIKAITY «3a4TE€HO» / «HE 3a4TEHOY.

«3auTeHO» BBICTABIISICTCS B ClIydae, €CIIM JOMAIIHssA paboTa oopmiieHa B COOTBETCTBHE C
TpeOOBaHUSMU METOAMYECKUX yKa3aHUH, TeMa JOCTATOYHO MpopadoTaHa, MaTepuall XOPOIIO
CTPYKTYpUPOBaH, KOJIMUYECTBO MCIIOJIb3YyEMOH JIUTEpaTypbl HE MeHee 5. B ciydae, ecnu Kakoii-
60 U3 KPUTEPUEB HE BHITIONHEH, TOMAIIHsA paboTa BO3BpaIlaeTcs Ha 10paboTKy.

[Ipouienypa oOlleHMBaHUS 3HAHWM, YMEHHUM, HaBBIKOB 1O JucuurinHe «OCHOBBI
MUHEPAJIOTUN» BKIIIOYAET YUET YCIEIIHOCTH 110 BUAAM OLIEHOYHBIX cpeAcTB (11.6.).
[IpakTUueckue 3aHATHS CUUTAIOTCS YCIIEIIHO BBIIIOJHEHHBIMU B Cllydae MPEJOCTABICHUS B
KOHIIE 3aHATHS OTYETA, BKIIOYAIOIIETO TEMY, COOTBETCTBYIOIINE PUCYHKH U OJIHUCH.
Tembl goMamIHUX pabOT pacHpelessitoTcsl Ha MEPBOM IPAKTHUYECKOM 3aHATHUH, TOTOBbBIE
paboThI IPEIOCTABIIAIOTCS B COOTBETCTBYIOIIME CPOKH.
Jlomyck K 3a4eTy ¢ OLIEHKOW BBICTABIIAETCS IIPU:
- 3a4TCHHOM KOHTPOJIbHOW paboTe;
- IPEOCTABIIEHHBIX OTYETAX 110 MPAKTUIECKUM PadOTaM.

IIIxana oneHUBAHUS MNPaAKTHIECCKUX paﬁoT

HpaKTI/I‘-IGCKI/Ie 3aHATHUA CHUTAIOTCA YCIICIIHO BBINTOJIHCHHBIMU B CJIydac NpEAOCTABIICHUA B
KOHIE 3aHATHUS OTUYCTA, BKIIFOUAOMIETO TEMY, COOTBCTCTBYIOIIUC PUCYHKH U OO CH.

[IpomexyTouHas aTTecTanus 1o AucuuIuiMHe «OCHOBBI MUHEPAIOTUM) BKIIOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIOLINE OLIEHUTh YPOBEHb YCBOCHUS 00YUAIOIUMHUCS 3HAHUM, 1
MIPaKTUYECKHE 3a/1aHusl, BBISABIIAIOIINE CTENEHb C(HOPMUPOBAHHOCTH YMEHUHN U BIIaJICHUH,
POBOJUTCS B (hopMe 3aueTa.

I[J'IH MMOJIy4YCHU 3a4€Ta 110 JUCLIUTIIINHC O6y‘IaI-OH_[I/II\/'IC}I 00s13aH MOATOTOBUTCH 110 BOIIPOCAM.

IIpuMepHBbIii IepedyeHb BONPOCOB K 3a4eTy
[TonsTHE O KpHUCTAIIE U KPUCTAIINYECKUX BELIECTBAX.
OcCHOBHBIE CBOWCTBA KPUCTAJLIOB.
CuMMeTpHs KpUCTaNIOB, BUJIbI CHMMETPUU, CAHTOHUH, KATETOPHH.
[IpocTpaHcTBEHHAs KpUCTAIIIMYECKAs PEILIETKA, €€ AIEMEHTHI U TapaMeTpBhI.
[TonsiTHe 0 MPOCTHIX M KOMOMHAIIMOHHBIX (hOpMax, IPUHIIUIIBI UX Ha3BaHUS.
VYcranoBka kpucramioB. [IpaBuia BeiOopa oceit U eAMHUYHON rpanu. MHIEKCH U
CUMBOJIbI TPaHel U IPOCTHIX (POpM.

7. 3aKoH palMOHAIBHOCTU OTHOILICHUN apaMeTpoB - 3aKOH [ aton

8. IlpaBuia ycTaHOBKM KYOMUYECKUX M TETPArOHAIBHBIX KPUCTAIIIOB.

9. IIpaBuia ycTaHOBKHM TPUTOHAIBHBIX M T€KCArOHAIBHBIX KPUCTAIUIOB.

10. IlpaBuia yCTaHOBKHM KPUCTAJIIOB HU3IICH KaTETOPHH.

11. 3akoH OCTOSIHCTBA TPAHHBIX YIJIOB.

12. OcHOBHBIC 32/1a4W KPUCTATUIOXUMHUU. THIIBI TFIOTHEUIIIUX MIAPOBBIX YIAKOBOK.

13. OcHOBHBIE THITBI KPUCTATUTMYECKUX PEIIETOK U TUIIBI perieTok BPABD.

14. Tunsl KPUCTATUINYECKUX CTPYKTYP HOHHBIX KPUCTAJUIOB.

ok wdE



15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

26.
217.
28.
29.

30.

31.
32.
33.
34.

35.
36.

37.

38.

39.

40.

41.
42.

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

Tumnsl KpUCTAITNYECKUX CTPYKTYP METAIUINYECKUX KPUCTAIIIOB.

Tunel KpUCTAINYECKUX CTPYKTYP ATOMHBIX M MOJIEKYJISIPHBIX KPUCTAJIJIOB.
N3omopdusm, THIBI H30MOpGHU3Ma IO CTETIEHN COBEPUICHCTBA U XapaKTepy 3aMEILCHHS.
[Tomumoppu3M 1 NOTUTUIIHU3M.

[Tonsatue o munepasne, pyae u nopoje. [IpompinienHas knaccuduxanus.
Kpucrannoxumuueckas kiaccudukanus MUHEPAJIOB.

OnTuueckue (IIBET, BET YEPTHI, OJIECK, MPO3PAYHOCTh) CBOWCTBA MUHEpaa.
Mexanunueckue (TBEpAOCTh, CHAHHOCTb, U3JI0M) CBOMCTBA MHHEPAJIOB.

Mopdonorust munepanoB. [ToHsITHE O CTPYKTYpE U TEKCTYPE.

[Tonstue 06 orpanke, raburyce u o0iaMke MuHepanoB. Kinaccupukanus MUHEpPaIOB 10O
00JIMKY U CTETIeH! UIuoMophu3Ma.

Knaccugukaius CTpyKTyp 10 OTHOCUTEIIBHOMY M a0COJIIOTHOMY pa3Mepy MUHEPAIbHbIX
WH/IMBUJIOB.

Oco0bie hopMbI MUHEPATBHBIX arperaToB Ipy3bl, CHEPOIUTHI, HATEYHBIE (POPMBI.
[TonpobHas XxapakTepucTUKa reMaTuta U KopyHja. CBeleHHsI O MarHEeTHUTE.

[TonpoOHast xapakTepucTUKa MarHeTuTa U XpoMuTa. CBEACHUS O IIITUHENN U BIOCTHUTE.
XapakTepucTUKa KapOOHATHBIX MUHEPAJIOB: KalbLUT, JOJIOMHUT, MarHe3UT, CUAEPHT,
MaJjaxmr, a3ypuT. X posib B 4epHOUM METAILIIyprUu.

XapakTepucTuka Cyiab(QUAOB:  XaJIbKOINMPUT, MUPPOTHUH, TaJCHUT, C(alepur,
MOJHOCHNUT, apCCHONMHUPUT. VIX poiIb B 4epHOW METaLTypruu.

XapakTepucTUKa MUHEPAJIOB U3 Ki1acca Cyab(haToB: OAPUT, TUIIC, AHTUPUT.
XapaKkTepUCTHKA CUIIMKATHBIX MUHEPAJIOB U3 TPYIIIIHI ITOJIEBBIX IITATOB.
XapakTepuCcTUKa MUHEPAIOB U3 IPYIIIbI OJIMBUHOB: ((PasiuT, GOPCTEPUT, MOHTHUEILINT).
XapaKkTepuCTUKa CHIIMKATHBIX MHHEPAJIOB W3 TPYIIBI MHUPOKCEHOB: (JMOICHI, aBTHT,
reIeHOepruT).

XapakTepucTUKa MUHEPAJIOB IpyIbl aM(prO0I0B: (AKTUHOJIUT U pOroBast OOMaHKa).
OO0ume npeacraBieHuss 00 3HJIOTCHHBIX, SK30I€HHBIX U MeTaMOp(OreHHbIX Ipoleccax
MUHEPAI000pa30BaHusl.

Marmaruuyeckue mpoueccl  (3¢pdy3uBHble U UHTpY3uBHbIe). Kiaccudukarus
MarmMaTU4ecKuX Mopo: KUcible (TPaHUT), CpeiHNE (CUEHUT, TUOPUT), OCHOBHBIE (rab0po,
0a3anbT), yIbTPOOCHOBHBIE (JIYHUT, KUMOEPIIUT), IeI04HbIe (He(heTMHOBBII CUEHNUT).
[lermaTHTOBBIE, KOHTAKTOBO-METacCOMAaTHYECKHE (CKApHOBBIE) M TUAPOTEPMAIbHBIC
nporiecchl. MecTOpOXK/IeHNUs MOJIEBBIX UCKOMAEMbIX, CBA3aHHBIE C ’TUMU MPOLIECCAMHU.
DK30TeHHbIE POLECCHI: BRIBETPUBAHUE U 0CaIKO0Opa3zoBaHue ((hrU3nuecKoe, XMMUIECKOe
U Onoxummueckoe). MecTopoXxIeHHs MOJIE3HBIX UCKOTAEMBIX.

Meramopduyeckue MpoLecchl: KOHTAaKTOBBIM M PErHMOHAIBHBI  MeTaMopu3M.
MecToposkIeHHs OJIE3HBIX UCKOAEMBIX.

TexHuueckue mporeccsl MUHEParooopa3oBaHuUs.

[Tousitue 06 armomepauuu. IIporeccel AUCCOUMIMN MUHEPAIOB U METACOMATUYECKOTO
3aMeIeHHsl.

[Iporecchl KpUCTATU3AUH [TPU arjoMepari.

XapaKkTepHUCTHKA TIIaBHBIX M XapaKTEPHBIX arJIoOMEpallMOHHBIX MHHEPAJIOB.

[Taparenesuc MUHEPAJIOB.

OCHOBHBIE CBEJICHHS O KPUCTALTU3AIIH BEIIECTBA.

Kunetnueckue TUIBI KPUCTATUIN3ALIUH.

3apoKIeHUE KPUCTAIIIOB.

OCHOBHBIE TEOPUH POCTA KPUCTAIIIOB.

Kpucramnorpadus 1 MUHEpaNIoTrust METaUTypTrHYECKHX IIJIAKOB U IIIAMOB.



Ipuioxkenue 3
MeTtoauyeckue peKOMeH/AAIMHU 110 BHINOJTHEHHIO U 3allIMTe MPAKTHYeCKUX padoT
1. IIpuroToBUTH JIAG0PATOPHBIE MPUHA/IJIEKHOCTH:
*CTEKIIO;
*tapdopoByro HernazypoBaHHYIO IUIACTHHKY
*mKany TBepaoctd Mooca;
*komrac (MarHUTHYIO CTPEJIKY);
*COJISTHYIO KUCIIOTY.
2. Onpenenurtsb 0jeck MuHepaJa. [IpoBepuTh ceOs MO ATATOHHON KOJUICKITHH.
3, OnpeneauTs BET MUHEPAJIA, UCTIONB3Ys YTOUHEHUS THIA «IOJI0YHO-3EIICHBII,
«COJIOMEHHO-KEIITBIN», «OKEITO-3EJICHbIIN» U T.11.
4. IIpoBecTH YepPTY U pacTepeTh ee s MoaydeHus 00Jiee TOHKOTO TTOPOIIKA.
5. OnpeneauTh cIAHHOCTH, MUHEPAJIA, JIJIs 3TOTO:

e BrIACHUTB, COCTOUT U OOpa3el] U3 OJHOTO 3€PHA, U3 MHOTUX MEJIKHX 3€pEH HIIU UMEET
CKPBITOKPUCTAJUIMUECKOE CTpoeHue. B mocnenneM cinydae chailHOCTh HaOI0IaTh
HEBO3MOYKHO.

e HaxyionuTh 00pasell K CBeTy M HalWTH MOBEPXHOCTH, 3€PKAILHO OTpaXkarolue cBet. Ecimu
OHH WJIYT MapaJUICIbHBIMU CTYITEHbKAMH — 3TO, BO3MOXKHO, CITAWHOCTH (2 MHOTIa — TPaHU
KpPHUCTAJIJIIOB).

e  YCTaHOBHTH, 10 KAKUM HAMPABJICHHUSIM HUJET CIIAHHOCTD, a 10 KAaKUM - H3JIOM.

e OmpeaenuTs yroja MeXKIY TUIOCKOCTSIME CITAHHOCTH B Tpagycax.

6. OnpeaenuTh TBEPAOCTH MIUHEPAJIA.

Omnpenensth TBEPAOCTh MUHEpasa CIeAYyeT Ha CBEKEM H3JI0Me, Ha IPaHAX KPUCTaJlia, HO HE Ha
BBIBETPUJION MTOBEPXHOCTH U HE HA U3JIOME arperaros.

7. He mytaTtp uyepTy M napanuny. Yepra ocraercs Ha paphopoBoii mi1acTUHKe, a apanuHa — Ha
creke!

8. OnpeaenuTh MATHUTHBIE CBOHCTBA TEMHOOKPAIIIEHBIX MHUHEPAJIO0B, UCIIOJIb3Yysl KOMIAC
VI MarHUTHYIO CTPEJIKY.

9. [IpaBuIbHO HA3BAThH OMNpe/elisieMblii 00pa3en MOXHO JIHIIb TTOCTIE TOTO, KaK BHISIBJICHBI BCe
ero ¢pusuyeckue cBocTBa 1 MOPGOIOTrHIO.



