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PabGouas nporpamma cocrasiena na ocaose GI'OC BO - GakanaBpuaTt 1o HalpaBIeHHIO
nojrorosky 22.03.02 Metannyprus (npukaz Muno6pnayku Poccun ot 02.06.2020 r. Ne 702)

PaGouas nporpamMma paccMOTpeHa ¥ 0100peHa Ha 3aceaHuu Kadenpsl [ eonoruu,
MapKIueifAepeKoro ena i 060ramenHs moJe3HbIX HCKOMAeMbIX _
27.02.2025, npotokon Ne 4 , f”/

<
3as. kadenpoit A W.A. Tputuun

L2

PabGouast nporpamma onobpena metoguueckoi komucenen UI'AuT
07.02.2025 r. nporoxon Ne 4

[peacenarens ] = U.A. TlbiTazies

'0rjaacoBaulo:

aB. kaeapoit MeTaiypriai i XHMHYECKHX TCXHO.’I@
w_/é A.C. XapueHko

Pabouas nporpamma cocTas/ieHa:
jonent kadeapel kadeapst FMIAuOIIN, xann. reosn. - MHH, HayK

// =
'Z;/ M.C. Konkosa

(
3

Penensenr:
geyuwmi cneramuet OO0 «YpanXxuMcepBUC», KaHL. TEXH. HAyK

é / B.I11. I"ansivos




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamMma nepecMoTpeHa, 00CykieHa 1 0100peHa s peaynnsaiuu B 2026 - 2027
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eororum, MapKIieaepcKoro neina u 000rameHus

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.A. I'putiiun

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eonorum, MapKIeiaepcKoro aeia u 000orameHus

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.A. I'puun

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl [ eooruu, MapKIIeHIepCKOro J1ena U 000TraiieHus

[Iporokon ot 20 1. Ne

3aB. kadenpoit I/I.A.?pnumﬂ

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHIepCKOro 1ena U 000raiieHus

IIporokom or 20 . Ne
3aB. kadeapoii H.A. I'puiiun




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[enbto JUCIUTTNHBI «OCHOBBI MUHEPaIOTUK» ABIIAETCSA U3y4eHUe
KPUCTAITIOMOP(OJIOTUH,  KPUCTAUIOXUMHUHU,  KPUCTALUIODU3UKM U KpHUCTaJUIOreHe3Huca
MUHEPAJIOB B METAJUTYPrUYECKUX U €CTECTBEHHO-TE€O0JIOTMYECKUX MpOoIieccax.

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Juctummaa OCHOBBI MUHEPAJIOTUH BXOJUT B YaCTh Y4€OHOTO TuIaHa (pOpMHPYEMYIO
ydacTHUKaMHU 00pa30BaTelbHBIX OTHOIICHUH 00pa30BaTeILHOM MPOTPAMMEL.

Jis  u3ydeHWs ~ JAMCHMIUIMHBI ~ HEOOXOMUMBI  3HaHWS  (YMEHUS,  BIIAJICHUSN),
c(hOpMHUPOBAHHBIC B PE3YNIbTaTe U3YUCHUS TUCIUILIAH/ TPAKTHK:

duzuka

Maremaruka

3HaHus (YMEHUS, BIAJCHUS), MIOJyUYCHHBIE MPU U3YYCHUN JAHHOW MUCHUILIUHBI OyayT
HEOOXOIUMBI JUISl U3YUESHHS] TUCIUTUIUH/TIPAKTUK:

YueOHasi - Hay4HO-HCCIEAOBaTelbCcKas pabora (MOMyuyeHUE TNEPBUYHBIX HABBIKOB
HAy4YHO-HCCIIEeI0BATENIbCKON PabOTHI)

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHILIMHBI (MOAYJIs) ¥ IVIAHMPYeMble Pe3yJIbTaThl 00y4eHHus

B pesynprare OCBOEHHS JUCHMIUIMHBI (MOAYJIA) «OCHOBBI  MUHEpAJIOTUN
o0yyaroIuics 10JbKeH o0afaTh CIeAYOIMMI KOMIIETEHIIMSMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

[1IK-4 CriocobeH BBIIOJHATH 3aJladyd I1I0 OLCHKC CbIPpbA H MeTaHHyerquKOﬁ MpoOAaAYKIUH,
KOPPCKTUPOBAThL M KOHTPOJIMPOBATH HpOI/ISBOI[CTBeHHHﬁ IIpouecc

I1K-4.1 OneHuBaeT ChIpb€ U METAIYPTHUYECKYIO HMPOAYKIUIO, KOPPEKTUPYET U
KOHTPOJIMPYET MPOU3BOJICTBEHHBIH Mpolecc ¢ 000CHOBAaHMEM MPUHATHIX
TEXHOJIOTUYECKNX Y TEXHUYECKUX MEP




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 2  3a4€THBIX €IMHMI] 72 aKaj. 4acoB, B TOM

qHce:
— KOHTaKTHast pabora — 37 aKkaJ. 4acoB:

— aynuTopHas — 36 akaj. 4acos;

— BHeayauTopHas — 1 akaj. 4acos;

— caMocTosITelbHas paboTa — 35 akaJl. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

AynuropHas ] o
KOHTaKTHas paboTa E z ®dopma TeKyero
= =
5 B aKaJ. yacax 3] Bu KOHTPOJIS
Paznen/ Tema 3 (B axan ) == A y P Kox
g 3 © | caMOCTOSTENbHOM |  ycrieBaeMoCTH U
JTUCLUTUTAHBI 3 g« . KOMIIETEHIINU
O g 5 padoThI MIPOMEKYTOYHOM
Tex naf. HIPaKT. 'S aTTecTaluu
3aH. 3aH. | U =
1. OcHOBBI KpUCTALIOrpad UK
Hamnucanue
Perucrpanus na o
. JIOMalIHei paboThl
caute Nel mo 3amaHHOM
https://www.lekto N M
- TeMe. Y CTHBII
rium.tv/ Ha Kypc
. ormpoc
nexui «OCHOBBI
(cobeceoBanue).
1.1 BBoanas. OcHOBBI KPUCTAJITIOXUMHUH
Brinmonnenne
Kpuctaorpapun. 3aKoH 0,5 2 ». N3yuenune . TIK-4.1
. 3aJlaHui TI0 KypcaMm
TIOCTOSIHCTBA YTJIOB OCHOBHOM 1
N «OCHOBBI
JIOTIOJTHUTEJIbHON
o KPUCTAIIOXUMHUI.
HAYYHOM
[IpencraBnenue
JIUTEPATYPBI,
pe3yiIbTaToOB B BUJE
Komerexra rporpecca Ha Kypce
JIEKIUH. P Vp P
(caiiT openedu.ru).
N3ydenne
3 YHeHH Hamnucanwue
OCHOBHOM 1 o
. | momamneii paboTb
1.2 Cummetpust AOTIOHHUTCIEHOR Nel o 3agaHHO#
) 0,5 2 HaY4YHOMU - o T1K-4.1
y y
KpHUCTaJIJIOB Teme. Y CTHBIN
JIUTEPATYPHI.
orpoc
Pabora ¢
(cobecenoBanme)
SHIIMKIIOTIETUSMHU.
ITogroroBka k Hanmcanue
NPaKTUYECKOMY | JOMamiHei paboThl
3aHATHUIO. Nel mo 3amaHHOM
N3ydenne TeMe. Y CTHBIN
OCHOBHOM 1 orpoc
1.3 Ilpocteie popmbl .
P Gop 0,5 2 2 JIONONHUTENBHOH | (cobecenoBanue). [K-4.1
KpHUCTaJIJIOB o
Hay4YHOU Brimonuenue u
JIUTEPATYPBHI. 3alura
Pabota ¢ MIPAKTUYECKOM
SHIMKJIOIIE/IUSMH, paboThl
CIIOBAPSIMH. Ne'l



https://www.lekto/

TToaroroBka k

Hamnucanue
MIPAKTHYECKOMY 9
JIOMAIIHeH paboThI
3aHATHIO. .
Nel no 3amanHO#
Wzyuenne o
. TeMme.. Y CTHBIHI
OCHOBHOI1 1
1.4 Kpucramnorpaduueckue JIOTIOJTHUTEIbHON onpoc
) 0,5 2 . (cobecenoBanue) [K-4.1
CHUMBOJIBI Hay4YHOU
HTEDATYDEL Brinonnenue n
PaType, 3aImTa
KOHCIIEKTa N
. MIPAKTUYECKOH
nekuuii. Pabota ¢
paboTb
SHIMKJIONIEIUSMH, No 2
CIIOBapsIMH.
HWroro no pazaeny 2 8
2. OCHOBBI KPHCTAJUIOXUMHUH
Wzyuenue
OCHOBHOM 1
o Hamnucanue
JIOTIOJTHUTEJIbHON 9
HAVIHO JIOMAIHeH paboThI
2.1 OcHoBBI i Ne2 no 3amaHHO
1 2 JUTEPATYPBI, N IK-4.1
KpPUCTAINIOXUMUHU Teme. Y CTHBIN
KOHCIIEKTa oIDOC
nekiui. Pabora ¢ P
(cobecenoBanue)
SHIMKJIONIEIUSMH,
CIIOBapsIMH.
HWroro no pazaeny 1 2
3. OCHOBBI MUHEPAIOTHH
Hamnucanue
JoOMalIHei paboTel
Ne3 no 3amaHHOM
Perucrparnus Ha TeMe.
iaropme Berinonnenue
www.lektorium.tv | 3amanuit mo Kypcy
. Ha Kypc «Mucst «Mucs u
3.1 BBoanas nekuus. Y pPeanbHOCTH peanbHOCTH
0,5 [1K-4.1
Musepanorus. KaMHs». KaMHs».
NsyueHnune [IpencraBnenue
y4eOHOi 1 pe3yIbTaToOB B BUJE
Hay4YHOU rporpecca Ha
JUTEPATYPBHI. Kypce.
(www.lektorium.tv.
). YcTHBIH onpoc
(cobecenoBanue)
Brimonnenue n
3aIIuTa
IToxnroroska k MPaKTUYECKON
MPaKTUYECKOMY paboTHI
322 3aHATHIO. Ne 3. YcrHbrid
Kpucrammoxummudaeckas 0,5 Nzyuenne orpoc [K-4.1
KIaccuuKanys MUHEPAaIOB yueOHOH U (cobecenoBanue).
HAay4YHOU Hanucanue
JUTEPATYPBHI. JIOMAIIHEH paboThI
Ne3 no 3ananHOM
TeMe.
Brimonnenue n
IToaroroBka k
3aIIuTa
MIPAKTHYECKOMY
71a00paTOPHBIX
3.3 Onruueckue u 3aHATHIO. AGOT
MEXaHUYECKUE CBOWCTBA 1 2,5 Wzyuenne P N IK-4.1
. Ne 4,5. YTt
MUHEpAJIOB yueOHO U
Hay4YHOU orpoc
i (cobecenoBanue).
JUTEPATYpBHI.

Hammcanue



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

JIOMAIIIHEH paboThI
Ne3 mo 3amanHoOM
TeMe.

Brimonsenue u

3aIuTa
[onroroska 1ab0PaTOPHBIX
MPAKTUYECKOMY pabot
3.4 CTpyKTypHI U TEKCTYPHI 3aHATHUIO. Ne 4,5. Ycrubrit
MHUHEpaJIbHBIX arperaToB B 1 2,5 Uzyuenue orpoc TK-4.1
pyZax ¥ FOPHBIX IOPOJAX yueOHO u (cobecenoBaHnue).
HaYy4YHOH JIHUTEpa- Hanucanue
TYpBI JOMalIHei paboThl
Ne3 no 3anmanHoiM
TeMe.
Nzydenne
OCHOBHOM 1
3.5 Kpucrammoobpasyrormast JTOTIOTHUTETHHON Hammucanwne
cpeza B Iporecce HaY4YHOU pedepara o
MHHepanooOpa3zoBanus. Ku- 1 2,5 JIUTEPATYPBI, 3aJJaHHOM TeMe. IK-4.1
HETUYECKUE THUIIBI KOHCIIEKTa YcrTHBIi orpoc
KpHCTAIUTH3aLuI nekiuii. Paborac | (cobecemoBaHue)
SHIUKIIOTIE TUSIMH,
CIIOBapSIMH.
Brinonnenue
Nzydenne N
o JoMalIHel paboTel
OCHOBHOM U J10- N
. Ne3 no 3anmanHo#M
TIOJTHUTENBHOM N
3.6 3apox/ieHre KpUCTAIIOB . Teme. Y CTHBIN
B T€0JIOTHYECKUX H Hay*HOM JH= orpoc
2 3,5 TEpaTyphl, P T1K-4.1
METaJUTyprHIECKAX (cobecemoBanue).
KOHCIIEKTA JIeK-
mporeccax N Hammucanue
nmii. Pabora ¢ o
JOMalIHei paboTel
SHIUKIIOTIETUSIMH, .
Ne3 o 3amanHOM
CIIOBapsIMH
TEMeE.
N3yuenune
OCHOBHOM U J10- Hanucanue
3.7 OCHOBHBIE TEOPUH POCTA MIOJHUTENEHON | JoMarnHeid paboThI
KPHCTaJIJIOB B IIpoLEecce Hay4YHOM M- Ne3 no 3ananHoi
T€0JIOTHYECKOTO U 4 TepaTypsl, TeMe. 10 3a1laHHOI IK-4.1
TEXHUYECKOIO KOHCIIEKTA JIEK- TeMe. Y CTHBIN
MHHEpanoo0pa3oBaHus uit. Pabora ¢ ompoc
SHIMKJIONEAnsIMH, | (cobecenoBanue)
CIIOBapSIMH
HWroro no pazaeny 14 15
4. T'eonornyeckue mpouecch
Brinonxenue
4.1 OcHOBHEBIE N
Uzyyenue JOManIHei paboThl
T'€0JIOTHYECKHUE MPOIIECCHI N N
yaeOHOI 1 No4 110 3amaHHOMI
o0pazoBaHus . . T1K-4.1
. Hay4YHOU Teme. Y CTHBIHI
MECTOPOXKICHHUHN MOJIE3HBIX
JIUTEPATYPHI. ompoc
HACKOMaeMBIX
(cobecemoBanue)
Hamucanue
JOMalIHe paboThl
ITonroroBka x N
4.2 TexHUYECKHE MPOIECCH Ne4 110 3aganHOI
MPAaKTUYECKOMY
MHUHEPaNoo0pa3oBaHus IPH Teme. BeimonHeHne
arJoMeparyy B SATBITHIO. 1 3alIuTa
p 1 Nzyuenue [K-4.1
MIPOHM3BOJICTBE YYT'YHA H eGHoi 1 J1ab0PaTOPHBIX
CTaJl U B OTHE-YIOPHOM yHeor pabot
Hay4YHO#l HuTepa- .
¢byTrepoBke VDRI Ne 6. Yerabiit
M ompoc
(cobecenmoBanue)
4.3 OCHOBHBIEC METO/IBI 9 Uzyuenue Hanwucanue TK-4.1




COUCTAILIO JOMalIHei paboThI

P . Ne4 o 3amanHOM
MHUHEPAIOTHYECKUX U yueOHOIt 1 Hay4- rene. VeTHb
neTporpaduyue-cKux HOW JIUTEepaTyphI c;npoc
HCCIIEIOBAaHUH

n (cobecenoBanue)

HUroro no pazzaerny 6 10
HUroro 3a cemectp 18 18 35 3auéT
Hroro no aucuuruiviHe 18 18 35 3a4yer

5 Oo6pa3oBaTe/ibHbIE TEXHOJIOTHH

C UCIOJIh30BAHUEM DIIEMEHTOB OHJIAMH - KypCOB, NPEJICTABICHHBIX Ha HAIIMOHAJIHHON
obpasoBaTenbHOU aThopme «OTKpBITOE 00pa3o-BaHKue) - Openedu.ru., a Takxe Ha rathopme
MPOCBETHUTENIBCKOTO TpoekTa «JIekTopuym» - www.lektorium.tv.

Jlekuu TPOXOIAT B TPaaUIMOHHON (opme. Ha JeKunMu-KOHCYIbTAllMU, W3TIAraeTcs
HOBBII MaTepHall, COMPOBOXKIAIOIIUIACSI BOIPOCAMU-OTBETAMH 110 TeMe JIeKIHuU. Vcnomb3yercs
TEXHOJIOTUSI - JIEKUUSA-BU3yalM3alus, TA€ U3JI0KEHHE MaTepuana  COMPOBOXKAAETCS
npe3eHTauel (JeMoHCTpanueil y4eOHbIX MaTepualioB, NPEACTABICHHBIX B  Pa3IUYHBIX
3HAKOBBIX CHCTEMaX, B T.4. HJUTFOCTPATUBHBIX, TPAUUECKUX, ayAHO- U BUICOMATEPUAIIOB.

JlaGopaTopHbIe U PAaKTUIECKUE paOOTHI BHITTOTHSIIOTCS CTYICHTaMH 110 BApUAHTAM.

CamocrosiTenbHass padoTa 3akKioyaeTcs B MPOpabOTKE OTAEIBHBIX BOIMPOCOB IMIPH
M3YyYEHUH TUCHUTUIMHBI U TIPY TIOATOTOBKE K ClIave 3a4eTa, SK3aMeHa.

6 YueOHO-MeTOqUYEeCKOE 0O0ecTieueHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

[IpencraBieHo B npuaoxeHuu 1.

7 OueHo4YHbIe CPeCTBA JJIA MPOBeIeHHsI IPOMEKYTOYHOM aTTeCTAlNHU
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMUYEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHue TUCIHUIINHBI

a) OcHoBHas JqUTEpaTypa:

Abpamosa, P.H. Beenenue B reosnoruto : yue0. nocooue / P.H. A6pamosa, A.1O. danbk ;
TOMCKMH NOJUTEXHUYECKUM yHUBEpCUTET. - Tomck : M3a-B0 TOMCKOro mOJIMTEXHUYECKOTO
yHuBepcureta, 2016. - 280 c. - ISBN 978-5-4387-0699-1. - Tekct : snekrpoHHbId. - URL:
https://znanium.com catalog/product/1043918 (mata obpamenus: 6.12.2020). — Pexum moctyma:
10 TIOJIMUCKE.

0) JonosHuTeabHast JuTEpaTYypa:

1. Ananbes, B. [1. UnxenepHas reosnorus : yueOHuk / B.I1. Ananbes, A./l. [loramnos,
AH. IOnaun. — 7-e uzn., crepeorun. — Mocksa : UHOPA-M, 2017. — 575 c. — (Bricmiee
obpasoBanue: bakanaspuar). - ISBN 978-5-16-011775-1. - Tekcr : anexTponHsIit. - URL:
https://znanium.com/catalog/product/769085 (nara obpamienus: 06.12.2020). — Pexum
JOCTyTA: 110 MOJIHUCKE.

2 CanbHukoB, B.H. Kypc nexmuii o o6meit reosoruu. Y. 1: yue6uuk / B.H. CanbHUKOB ;
Tomckuil MONUTEXHUYECKUN YHUBEPCUTET. - 2-€ U3/, Ucrp. u jo1. - Tomck : U3n-Bo Tomckoro
noJUTeXHUYeckoro yHuepcutera, 2016. - 384 c. - ISBN 978-5-4387-0727-1.1. - Tekcr :
anektponnbii. - URL: https://znanium.com/catalog/product/1043910 (mata oOparteHus:
06.12.2020). — Pexxum qocTyna: mo MOAIHUCKE.

B) MeToauuyecKkue yKazaHus:



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

ITpencraBieHbl B IPUIOKEHUH 3.

r) [IlporpammHoe odecnieuenne u UHTEepHeT-pecypcehl:

https://znanium.com/catalog/product/1043910 Cansuukos, B.H. Kypc nekuuii 1o oomieit

IIporpammHoe o0ecnieuenune

reosorun. Y. 1: yueOnuk / B.H. CanpaukoB ; TOMCKHI MOJUTEXHUYECKUA YHUBEPCUTET. - 2-€
u31., uchp. u gom. - Tomck : U3a-Bo ToMckoro noautexHudyeckoro ynupepcurera, 2016. - 384 c.
- ISBN 978-5-4387-0727-1.1. - TekcT : 2JIEKTPOHHBIH.

HaumenoBanue o
0o Ne noroBopa CpoKk neiicTBuUS JIMIICH3UH
MS Offlce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip cB00OOIHO pacnpocTpansemoe [10 OecCpovYHO

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3bl JAaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHbLIC CUCTEMbI

HasBanue kypca Cchuika
HamuonannHas URL:
nH(pOpMaAIMOHHO-aHAIMTUYECKAS CHCTEMa https: lielibrary.ru/proiect risc.asp
- Poccuiickuit UHIEKC Hay4HOTO * : :
Pocentickas Tocynapcraennas https://www.rsl.ru/ru/4readers/catalogues/
oubauoreka. Karamoru
ONEeKTPOHHbIE  pecypchl  OUOIMOTEKU ) .
MITY um. 1. Hocopa https://host.megaprolib.net/MP0109/Web

9 MaTtepuajbHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOILYJIs1)

MaTepI/IaJILHO'TeXHI/I‘{eCKOC obecrneucHue JAUCHUIIIIMHBI BKIIFOYACT!:

Tun u HazBanue aynutopun OcHallleHUEe ayJUTOPUHI

VYyeOHble ayAUTOPUH JUI IPOBEACHUS 3aHATUIH MynbTUMeIUtHbIE Cpe/ICTBA

JICKIIMOHHOI'O THUIIA

XpaHCHU:, IIepeaavyu U NpCACTaBICHUA I/IH(I)OpMaI_II/II/I

Jlaboparopus MuHepanoruu Y4eOHble KOJUIEKIIMY MUHEPAJIOB U TOPHBIX IMOPOJ] Ha

CTCHAAaXx.

Komnnekiuu MuHepanoB, TOPHBIX MOPO/I, TTOJIE3HBIX UCKOIMAEMbIX, (PIIOPHI U (hayHBI
B reojiorndaeckom myszee MI'TY.

Paboune komneknun MOJIee KpUCTAIIIOB.

[IIxama TBeprocT Mooca B sSinuyKax.

I'eonornyeckuii koMrIac.

VY4eOHble reoorn4ecKue KapThl.

KOJ]J'ICKI_II/II/I TOPHBIX TOPOA, IMOJIC3HBIX UCKOIIACMBbIX, (I)J'IOpLI n (I)aYHLI B

reojiorudeckoM myzee MI'TV.

[IIxana TBeprocTd Mooca B AIUYKax.
I'eonornueckuii Kommac.
VY4eOHbIe re0IOrHUeCKUe KapThl.


https://znanium.com/catalog/product/1043910
https://elibrary.ru/project_risc.asp
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

AyIuTOpHH IJIs1 CAMOCTOSITENbHON paboThl: [lepcoHanbHble KOMIBIOTEPHI C TAKETOM
MS Office, Beixogom B IHTEpHET 1 € JOCTYIIOM B

KOMITBIOTEPHBIC KJIACChI; YUTAJIBHBIC 3aJIbI AJICKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA

6ubmmotexu [Tomerenne st XpaHeHHs U TPOPHUIAKTHIECKOTO 00CTy)KUBaHUS
y4eOHOro 000pyA0BaHUS

Cremnaxku 1711 XpaHEeHUs y4eOHO-HATIAHBIX TOCOOUiT N y4eOHO-METOANYECKOM
JTOKYyMEHTAIHH.

IIpusnoxenue 1

6 YuyeOHO-MeToInYeCKOe 00ecTIeYeHNE CaMOCTOATEIbHONU paboThl 00yUYarOLIUXCs

[lo nucnumnmbae «OCHOBBI ~ MHUHEPAJIOTMW»  MPENIyCMOTPEHAa  ayauTOpHas |
BHEAYJAUTOPHAs CaMOCTOsITeNIbHAast paboTa 00yJaromuxcs.

[IpumepHas CTpyKTypa U COAEpKaHUE Pa3/IENoB JUCIUIUINHBI

Kon Tema
Coneprxanue
TCMbI JUCIMILINHBI
1 cemecmp
P1 Ocnoewt Kpucmannozpaguu.
T1.1 BBoanas. OcHOBBI MuHepanorus 1 MeTajuryprus 3apOJuINCh IPAKTUIECKN
KpUCTAILIOrpaduu. OJIHOBPEMEHHO Ha 3ape pa3BUTH yenoBeuecTsa. [Ipenmer

U 3aJ]a4d KpUcCTaJIorpaduu, KpUCTAIIOXUMUH U
MUHEPAJIOTUH. 3HAYEHHUE ITUX HAYK JUIsl UCCIIE0BAaHUS
MUHEPAJIOB, Py, TOPHBIX MOPOJI, arJIOMEPaTOB, IINIAKOB U
MmetauioB. O01mas xapakTeprucTuka Kpucraio. Kparkas
HCTOPHUSI pa3BUTHUS O0IIEH U TEXHUIECKOM
KpHUcTauiorpaduu 1 MUHEpaJIOTHH.

3aK0H MMOCTOSHCTBA
YTJIOB




Kon
TEMBI

Tema
TUCIIUIUINHEI

Conepxanue

ArperaTHble cOCTOsIHMS BelecTBa. Kpucramt u
KPUCTANINYECKOE COCTOSIHUE MUHEPAJIOB U METAJIIOB.
OO01ue cBOMCTBAa KPUCTAIIIOB: OJJHOPOIHOCTb,
JUCKPETHOCTh, aHU30TPOITHOCTh, CHMMETPHUYHOCTD,
CIOCOOHOCTB K CAaMOOIpaHEHHUI0. PacpocTpaHeHHOCTD
MHUHEPAJIbHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U OBITY.

T1.2

CummeTtpus
KPHUCTAIIJIOB

DJIEMEHTBI CAMMETPHUH: LIEHTP, INIOCKOCTH U OCH
(MOBOPOTHBIC ¥ HHBEPCHOHHBIE) CHMMETPHH.
B3anmoneiicTBre 3JIEMEHTOB CUMMETPUU. Bubl
CUMMETPHHU, CHHTOHHUH, KATETOPHH M MX KJIacCU(DUKAIUS.

T1.3

[Tpocteie hopmbl
KPHUCTaJJIOB

Kpucrainn, ero rpanu, pedpa u Bepiinabl. CBsA3b BHEIIHEN
(dbopMBbI U BHYTpEHHEro cTpoeHus kpucramioB. opma
KPHUCTAIOB. 3aKOH MOCTOSHCTBA JBYIPAaHHBIX YTJIOB.
ITpocThie 1 KOMOMHAIIMOHHBIE POPMEBI TpaHel, pedep 1
BepIIMH. BHemHne popMbl 1 aHATOMHSI KPUCTAJIIOB.
Ckenetnbie popmbl KpuctamuioB. Kpucramiueckue
JIBOMHUKH.

T1.4

Kpucrannorpagpuyeck
e CUMBOJIbI

[TpaBuia BeiOOpa kpucTayiorpapuueckux ocei u
€IMHUYHOU I'paHu. 3aKOH pPallMOHAILHOCTH OTHOIIEHUN
napameTpoB (3akoH ["aron). IHaeKChl M CHMBOJIBI IpaHei,
pebep, BEPIIMH U UX MPOCTHIX (POPM.

P2

Ocnoegbl Kpucmajioxumuu

T2.1

[TmoTHelmme
aTOMHBIEC YIIAKOBKHU U
THUIIBI
KPUCTAJUIMYECKUX
pELIETOK.
[Momumopdusm u
nzomopdusm. Tumsl
XUMHYECKOH CBSI3H B
KpUCTaJlIax

ATOMHBIE M MOHHBIE pafnychl. [oTHENIINE yIaKOBKH
aTOMOB B KPUCTAJULIOXMMHYECKHUX CTPYKTYypax.
IIpocTpaHCTBEHHAs KpUCTAIUIMUECKAs PEIIETKA U €€
AJIEMEHTBI: Y3JIbl, PSAJIbL, IIJIOCKUE CETKU U DJIEMEHTapHBIC
AYEUKHU. PETUKYIsSIpHAs INIOTHOCTH INTIOCKUX CETOK U
rpaHei KpUCTa/UIa. YTIIOBBIE U JIMHEHHBIE TapaMETPhI
KPUCTAJUIMYECKUX pelIeTOK. THUIbI KpUCTAUIMYECKUX
peuierok bpass. TpaHcnaunoHHas cuMMeETpUs
KPUCTAJUIMYECKUX CTPYKTYp. IIpocTpaHCTBEHHBIE IPYIIITBI
cummerpuu E.C. @enoposa. [Tomumopduzm.
[Monmutunuzm. U3omopousm. N3oaumopdusm. Tumst
XMMHUYECKUX CBs3el B KpUcTau1ax. KoopanHanmoHHbIe
yucna. Kpucramnmyeckne pacTBOpHI 3aMEILEHNUS,
BHE/IpEHUs U BeIYMTaHUS. MopdoTponus. ATOMHbIE
paspylieHus CTpyKTypbl KpucTtaiioB. Knaccupukanus
neeKkToB CTpYKTyphl. Toueunsle nedekTol. Jucnokamnuu
KpaeBble U BUHTOBBIE. [IIOTHOCTH nHCIOKannii, METOIbI
ux HabmoaeHus. CTpyKTyphI pacnaja n30MOpQHBIX
KPUCTAJUIMYECKUX PACTBOPOB.

P.3.

Ocnoevl Munepaiocuu

T.3.1

BBognas gexius.
Munepanorus

[TonsiTue o MuHepane u MuHepasioruu. Pois MuHepana Ha
Ciy0e ruBUIM3anui. MUHepaabl U MUHEPATIbHOE CHIPhE
B yepHOU MeTauryprun. O01ias, reHeTuyeckas,
perruoHalibHAasI, KOCMHYECKas, TEXHHUeCKast U
TEXHOJIOTMYECKasi MUHEPAJIOTUsl.

T.3.2.

Kpucranmnoxumnuecka
S KJITacCU(PpUKAIIHS
MHHEPAJIOB

Kpucrannoxumudeckast kiaccuuKamusi MUHEPAIOB, €€
NPUHIUIBI. XapaKTepUCTUKA MUHEPAIbHBIX TUIIOB,
MOATHUIIOB; KJIACCOB, MOJIKIACCOB; TPYIII, TOATPYIIIL,
BHJIOB, PA3HOBUIHOCTEH; HHANBUIOB M CYOWHINBHUIOB.
[TonsiTue 0 pyax v rOpHBIX MOPOJIAX.




Kon
TEMBI

Tema
TUCIIUIUINHEI

Conepxanue

[TpombinieHHast Ki1accuGUKAIHST MHHEPAJIOB.
Knaccudukanmsi MUHEpaTbHOTO CHIPhSI B Y€PHOM
METaJUTYPTHH:

-)KeJIe30pyIHOE: ChIpOe (MapTEHOBCKHUE, TOMEHHBIE,
arJIoOMEepalMOHHbIE PYJIb),

oborarmieHHoe (TPOMITPOAYKT, KOHIICHTPAT),
CHHTE3MPOBAHHOE (ariiomMepar, OKaThlIlu, (peppociiaBhl),
-nerupyoinee: (pyAbl Mapratiia, Xpoma, ko0anbTa,
BoJIb(ppama u Jip.),

-¢urocyroniue: (KaabIuT (M3BECTHSK), U3BECTh, IOJIOMHUT,
KBapil, QIFOOPUT U JIp.),

-OTHEYMOpPHBIC: (MarHe3uT (MepUKIIa3), TOJOMHT,
HIMKAHENb, XPOMHT, OOKCUT (KOPYHN), KAOJTHHUT (MYJUTUT),
KBapIl (TPUAUMHUT, KPUCTOOATHT) U . ),
-[IUTAaK0O0Opa3yIoIe MUHEPaIbI (OJMBHUHEI (POPCTEPHT,
(basuT, KaJbIIMOOJMBHH ), MEJTHUIUTHI (TEJICHHUT,
OKEPMAHHT), MUPOKCEHBI (IUOIC, TeIEHOEPIUT) U JIp.),
-MHHEPAJIbI - HOCUTEJIH BPEIHBIX TEXHOIOTUYECKUX
npumMmecei: cepbl, pochopa, uHKA U J1p. (CYTb(OUIBL:
MUPUT, APCEHOMHUPUT, MUPPOTUH, CPaJIEPUT U Ap.;
docdaTel: anaTuT, CHIIMKOKAPHATUT U AP.)
[TapareneTnueckas accolyalys MUHEPAIIOB.

T3.3.

OnrTuyeckue u
MEXAaHUYECKUE
CBOIMCTBa MUHEPAJIOB

OnTuyeckue CBONCTBA:

Iloxazamenu npenromnienus B ONTUYECKH U30TPOITHBIX
(KpucTasIbl BHICHIEH KATETOPUHU) U aHU30TPOIHBIX
(xpucTaiuibl cpeaHeit (0THOOCHBIC) U HU3IIEH
(IByXOCHBIE) KaTeropuii) MuHepaiax. J(BynpenomiieHue.
ITneoxponsm muHepanoB. ONTHYECKHE METOIBI
oTpezeNieHus IIaKoo0pa3yoIuX MUHEPAJIOB B
IPOXOJAIIEM CBETE - MeTporpadus.

L]gem B KpUCTAJIIMUECKOM arperare u nopouke (1BeT
yepThl). [[puunHbl OKkpacku MuHepanoB. JlroMuHecieHIus
MUHepaoB. BusyanbHble METO/IbI ONIPEEIIEHUS
MUHEPAJIOB.

Bneck - ompaosicamenvras cnocobHocms MUHEPAIOB.
3aBUCHUMOCTH OJIecKa OT KPUCTATUNIOXUMHUECKUX
(METALTUYECKUN, TTOTYMETaJUTMUYECKUH, alIMa3HBIH,
CTEKJISIHHBIN) U KPUCTATTIOMOP(HOIOTHIECKUX
(3epKaJIbHBII, MaTOBBIN, YKUPHBIN, IIETKOBUCTHIN U JIp.)
ocobeHHocTel. OnTHYECKHEe METO bl ONPEaeIICHHS
METAJIJIOB U PYJHBIX MHUHEPAJIOB B OTPAKEHHOM I[BETE -
MUHeparpadus.

MexaHndeckre CBOMCTBAa MUHEPAJIOB:

Cnauinocms, 0moenbHOCHb U U310M B KpUCTAIIaxX
MHUHEpANOB. 3aBUCUMOCTb CITAWHOCTU OT
KPUCTANIOXUMHUYECKUX 0COOEHHOCTEH MUHEPAJIOB.
CnaitHOCTb - TpUMEpP aHU30TPOIINN MUHEPATbHBIX
kpuctamoB. Knaccugukarnus cnaitHocTs 1o gopme u
CTETEeHH COBEPILIEHCTBA. MeTOo/IbI OIpeieTIeHUS.
Teepoocmob munepanos. MeTopl onpeaeneHus
TBEPJIOCTU: METO/IbI LapanaHus (ITaJOHHAs
necaTudanbHast mKaia TBepAocT Mooca) U BAaBIUBAHUS
ajMa3HoM upamMusl Bukepca (MUKPOTBEPIOMEPHI




Kon
TEMBI

Tema
TUCIIUIUINHEI

Conepxanue

IIMT). PetukynspHas 1 BEKTOpUaIbHAsi aHU30TPONUS
TBEPAOCTH. XPYNKOCTh, YIIPYTroCTh, THOKOCTH U
AJIaCTUYHOCTH MUHEPAJIOB.

[Ipoune cBoOKCTBA MUHEPAJIOB:

Ilnomnocmo. [luddepenuanyisi MUHEPAIOB O
IUIOTHOCTHU B MIpoliecce KpucTamun3auuu. JInkpamusi.
Paccnoenne MuUHEpalIbHBIX pacIlJIaBOB B IPUPOAE (Marma)
W B MeTa/UTYypruu (Iutak / Metamt). [’ paBUTaliMOHHBIE
npoIecchl 000TaIIeHusi MUHEPAJIOB.
InekmpomazHumHvle c80UCMEa MuHepaios. MarHuTHble
cBoiicTBa. MeTO/IbI MArHUTHOT'O O0OTAIIEHUS JKEIC3HBIX
pya. Tepmoanektpudeckue cBorctBa. TepmoI/IC.
Tepmomnapsl. [Ibe30351eKTpUYECKUE CBOMCTBA
(cTabunuzanus paguoBOJIH, THIPOAKYCTHKA, KBapIEBbIE
qackl U JIp.).

OraeynopHOCTb (TemrepaTtypa MiIaBIeHus),
ruIPOGUIBHOCTE, THAPO(YOOHOCTD, PACTBOPHUMOCTH B
BOJIC U KHUCJIOTaX, BKYC, 3aMax u mp.

T3.4

CTpyKTypBl U
TEKCTYpBI

MUHEPATbHBIX
arperaTosB B pyJax U
TOPHBIX MOPOJAaX

HIIGZUH)HI)IC " pCAJIbHBIC KPHUCTAJLJIBI.
Kpucramiomopdonorndeckas crpykrypa. [Toustus 06
OTpaHKe, rabuTyce u 00JMKE KPUCTALTIICCKIX
MHHEpaIbHBIX HHANBUI0B. Kitaccudukarus kprcramios
1o 00JIHMKY (M30METPUYHBIC, YIJIMHEHHbIE U
ymioméHHbIe). OTHOCHTENIbHBIE U a0COTIOTHBIE pa3Mephl
MUHEpaJIbHBbIX HHAUBHUIOB. I panyiomeTpudeckas
KJIacCH(UKALUS MUHEPATIbHBIX CTPYKTYP.
YnopsnoueHHoe (mapauieabHOe, ABOMHUKOBOE,
panualbHO JYYUCTOE U JIp.) ¥ OecropsI0uHOe cpacTaHue
MHHCPAJIbHBIX HHAWNBUIOB. QHHOTaKCHaJ'H)HOG,
AMUTAKCUAIBHOE U MOMKUIUTOBOE MPOpACTaHUE
MHHCPAJIBbHBIX HHAWNBUIOB.

TexcTypbl MUHepaibHbIX arperatoB. Ocoobie GhopMeI
MUHEPATBHBIX TEKCTYP: IPY3bl, CPEPOIUTHI, KOHKPELUH,
cekpeluu u T. . OCHOBHBIE MOP(}OIOTHYECKHUE THITBI
TEKCTyp: MacCUBHas (OJHOPOIHAs),
BKpAaIUIeHO-TIITHUCTAsL, CIIOUCTas (TosiocyaTas),
negopManoHHas (TpemeHHast, POKUIIKOBa,
Opekuunenas).

T.3.5

Kpucraninoobpa3zyron
as cpena B mpoliecce
MUHEPaI000pa3oBaHu
a. Kunetnueckue
THUIIBI
KpHUCTaTU3AIMN

[Ipomeccr! kpucTamiooOpa3oBaHus B ra3000pa3HbBIX (Tas,
nap), >KUJIKHX (paciuiaB, pacTBOpP) U TBEPIBIX
(xpuctamnyeckas, amopgHas) cpenax. [lonsarue o
CTaOMIIBHOM, PABHOBECHOM, METACTAOUIBLHOM H
71aOUITBFHOM COCTOSIHUU KPHCTAJUIOB U
KpHUcTaioodpa3ymouieit cpensl. Kunernueckue
POMBITIICHHBIE TUTTBI KPUCTAJITH3AIAN

T.3.6

3apoxaeHue
KPHUCTAIIJIOB B
TeOJIOTUYECKHUX U
METAJUTYPIUYECKUX
npolieccax

[Tporeccrl 3aposkIeHNs, pOCTa U Pa3pyLICHUs KPUCTAIIIIOB
B ra3000pa3HbIX (ra3, nap), KUAKUX (paciias, pacTBOp) U
TBEPJBIX (KPUCTATUIMUECKUX, aMOP(HBIX) Cpeaax.
["oMOTeHHBIEC U TeTEpOTEHHBIE MTPOIECCHI 3aPOXKIACHUS
KpHUcTaioB. KpucTtamioxuMudeckne THUIBI 3apOIbIIIEBbIX
[IEHTPOB KPUCTALTM3ALUH IPU TETEPOreHHOM
3apOKACHUH. q)aKTOpBI, BIUAIOIIIHUE HA
CaMOIIPOU3BOJILHOE 3aPOXKICHNE KPUCTAIIIOB




Kon Tema
Conepxanue
TCMBI IUCIUILINHEI
cnenupuIeckrue 0COOEHHOCTH IIEHTPOB KPUCTATUIA3AINH
IIPU FETEPOTEHHOM 3apOXKJIEHUU KPUCTAJUIOB.
T.3.7 OcHOBHBIE TEOPUH OCHOBHBIE TEOPUH POCTA KPUCTAIIJIOB:
pocTa KpUCTAJLIOB B TepMoauHamuueckas, Auddysuonnas, abcopOuroHHas,
nporecce MOJIEKYJISIPHO-KUHETUUYECKasl, JUCIOKAIIMOHHAS.
re0JIOTUYECKOr0 U Oco0OeHHOCTH UX pealh3aliy B IPUPOAHBIX U
TEXHUYECKOTO TeXHUYECKUX ycloBusaxX. CriocoObl yrpaBieHus
MUHEPATI000pa30BaHN | KHHETHUKOM KPUCTAITU3AMU U KAUeCTBOM
b 00pa3yromuxcsi METAJJIOB U MUHEPAJIOB.
P4 T'eonocuueckue npoyeccol
T.4.1 OCHOBHBIE ['eosiornyeckoe cTpoeHue 3€MHOTO IIapa.
re0JOrN4eCcKHe DHOo2eHHble npoYyeccybl MUHEPAN000pA3068aHUS
MIPOIIECCHI - MarMaTu4deckue (MHTpy3uBHBIC U () (Py3UBHBIC),
o0Opa3oBaHus KpaTKasi XapaKTepUCTUKa MarMaTU4eCKUX MopoJI U
MECTOPOXKICHHM MECTOPOKICHH MOJIE3HBIX HCKOMAEMBbIX, B TOM YHCIIE
MOJIE3HBIX JKEJIe30PYTHBIX B BYJKAHHUECKUX TPYOKax B3phIBA B
HCKOTIa€MbIX Bocrounoii Cubupu;
- IETMATUTOBBIE, KpaTKas XapaKTePUCTUKA MOJIE3HBIX
HCKOMAEMBbIX;
- KOHTaKTOBO-METaCOMAaTHUECKHE (CKapHOBBIE)
JKeJe30pyaHble MecTopoxaeHus Anrae-CasHCKON ropHOi
obnacru;
- TUAPOTEPMANIbHBIE MECTOPOXKICHUS [IBETHBIX U
JETUPYIOIUX PYI.
DK302eHHble npoyeccy:
- (pusmueckoe, XUMHUYECKOE U OMOIOTHYECKOE
BBIBETpUBaHUE (3KEJTIE3HBIE UISAIBI OYPHIX KEIEC3HIKOB U
MapTUTOBBIX PYJ B 30HE OKUCIEHUS CYJIb(PUIHBIX
MECTOPOKIACHH );
- 0CaJI0YHBIE: PACCHINTHBIE (THTAHOMArHETUTOBBIC
POCCHINHI Ha MOPCKOM Iieb(e, KBapIeBble IECKU U JIp.),
XEMOTEHHBIE (MOPCKHE KeJIe30-MapraHileBble KOHKPEIIUH,
W3BECTHSKH, OTHEYIOPHBIE TJIMHBI U JIP.), OMOXUMHUUYECKHE
(OostoTHBIE KENE3HbIE PY/Ibl, TOPMSHUKYU U Ip.).
Memamopgoeennvle npoyeccol:
PervonanbHbIM, KOHTAKTOBLIM M JUHAMHUYCCKUN
metamopdusm. Ctaguu meramopduzma.
MeTtaMop¢oreHHbIe MECTOPOKACHUS KEJIE3UCTHIX
KBapIIMTOB, KAMEHHBIX YTJIeH, KBapIIUTa, OTHEYIOPHBIX
AHJJATY3UTOBBIX U KHAHUTOBBIX CJIAHIIEB H JIP.
T.4.2 TexHuueckue Jpobnenue u oboraiieHne MoIe3HbIX UCKOTTAeMBbIX.
MPOLECCHI [TonsiTHE O KOHIIEHTpATE U OTXOJaX (XBOCTaX)
MHUHEpaloo0pa3oBaHM | 0OOTalIeHHUs.

s IIPY arjJoMepalnuu B
IIPOU3BOJCTBE Yyr'yHa
U CTaJId U B
OTHEYIIOPHOM
byTepoBke

Arnomepanus 1 OKOMKOBaHUE. MUHEPATTOTHs
JKEJIE30PYIHBIX arjJOMepaToB U OKaTBILIEH.
Munepanoobpa3zoBaHHE B JOMEHHBIX IPOLIECCAX.
Mpunepanorust JOMEHHBIX IIJJaKOB, FTapHHUCaXKa Ha
(GbyTepoBKe 1 MUHEPAJIbHBIX OTJIOKEHUH (IIMHKUTA) B
TpyOOnpoBOIaXx.

MuHnepanoobpa3zoBaHue NPHU CTANEIIABUIIBHBIX
npoueccax. AccuMmwIALus nu3BecTu. MuHepanorus
CTAJICIUIABWJIBHBIX [IUIAKOB.




Kon
TEMBI

Tema
TUCIIUIUINHEI

Conepxanue

MuHepanoodpa3oBaHHe B OTHEYIOPHBIX H3JICITHUSX B
MeTaITYypriuy. MuHepanorus KBapLUTOBBIX (JIMHACOBBIX ),
IIaMOTHBIX, IEPUKIIA30BbIX, IIMTHHEIb-()OPCTEPUTOBBIX,
CMOJIO-ZIOJIOMUTOBBIX, MYJUTUTOBBIX U TIPOYHX
OTHEYIIOPOB.

Munepanoobpa3oBaHie B IPOU3BOJICTBE U
UCIIOJIb30BaHUM (IF0OCOB. MUHEpaIOTHsl MUHEPaJIbHBIX
(barocoB.

MuHepanorusi MeTauTypru4ecKixX IUIaMOB H MBLITH.
DKoJIorHYecKasi MUHEPAJIOTHS B PELICHUH TPpo0ieM
KOMILJIEKCHON MaJio- Win 0€30TX0IHON TiepepaboTKu
MHHEPAITBHOTO CHIPBS.

T.4.3

OCHOBHBIE METOBI
KPHUCTAILIIO-MUHEPAJIO
THYECKUX U
neTporpaduyecKux
HCCIICTOBaHUM

Kpucrannomopdonornueckuii ¥ TOHHOMETPUUYECKHIA
aHaIu3.

I'panynomerpuyeckuii aHamus.

XuMHUYeCKUH (TIOJTHBIH, JIOKAIbHBIHN, CIICKTPAIbHBIH,
PEHTTE€HOCTIEKTPaIbHbIN, SHEPTOAUCIIEPCUOHHBII )
aHaJIu3.

JuddepeHnmanbHO-TEPMUUECKUI aHAIN3.
PentrenoBckuil ananus. KonnuecTBeHHbIN U
KaueCTBEHHBIN (ha30BbIc aHATN3bl. KOJTM4eCTBEHHBIH 1
KaueCTBEHHbI XUMUYECKHE PEHTI€HOCIIEKTPAJIbHbBIE
aHanu3bl. JIOKAIBHBINA PEHTTEHOCIIEKTPAJIbHbIN aHAIN3.
[TeTporpaduyeckuii aHamu3 TOPHBIX MTOPOJ,
METaJUIypPIHYECKHUX [IJIAKOB U OTHEYIIOPOB.
MUKpOCKONIUYECKOE UCCIIE0BAHNE MUHEPATIOB B
IIPOXOJISIIEM CBETE.

Muneparpaduyeckuii aHamu3 pyJ, arioMepaTos,
METAJUIOB U CIIJIaBOB. MUKPOCKOIIHYECKOE UCCIIEA0BAHUE
MUHEPAJIOB B OTPAKEHHOM CBETE.

DNEeKTPOHHBIE MUKPOCKOMMYECKHUE UCCIIEIOBAHUS
(MeToI0M PEIUIMK, CKAaHUPOBAHMS U IPOCBEUMBAHUSA).
dotorpaduueckue METOIbl HAYYHBIX UCCIEIOBAaHUN
(Makpo- 1 MukpodoTorpapupoBanue).
KomnrelotepHast rpaduueckas u cTaTucTudeckas
00paboTKa JAHHBIX MUHEPAJIOTMYECKUX U
KPHUCTAJUIOXUMHUYECKHUX UCCIIETOBAHMIM.

Ilpumepnaa memamuka camocmoamenvHoi padomaul

CaMocTosTenbHas paboTa 3aKII04aeTcsl B U3y4YEHUH PEKOMEHyeMOU JINTepaTyphl 1O
TEMaTHUKE MPAKTUYECKUX 3aHATUI U B BBIMOJIHEHUH JJOMAIIHUX padoT MO AUCHUILINHE.

Ilpumepnolit nepeuens mem domauwinux paoom:

1. Ilepeuens Tem nomarraeit padboThl Nel: «OCHOBBI KpuCTaIOrpadumy:

Hcropus pa3BUTHS MUHEPAIOTUN U METAJUTYPIUU

[Ipenmer u 3amauM KpucTauiorpaduu, KpUCTAUIOXMMHUU M MUHEPAIOTHU.
3HayeHHWEe 3TUX HAyK s MCCIEJOBAHUS MHHEPAJOB, PYyH, TOPHBIX IOPOJ,
arjioMepaToB, IINIAKOB U METAJIJIOB.

Kparkass ucropust pa3BuUTHA O0OLIEH M TEXHWYECKOH KpHcTamiorpadhuu u

MUHEPAJIOTUH.

AFpeFaTHBIC COCTOsAHHA BCLICCTBA. KpI/ICTa.IIJI U KPUCTAJUIMYCCKOC COCTOSAHUC




MHUHEpAJIOB U METAJIOB.
OO61ure cBOMCTBA KPUCTAIIIOB: OJTHOPOAHOCTh, AUCKPETHOCTh, aHU30TPOITHOCTb,
CUMMETPUYHOCTh, CIIOCOOHOCTh K CaMOOrpaHeHHio. PacmpocTpaHeHHOCTb
MUHEPATBHBIX KPUCTAJUIOB B IPUPOJIC, TEXHUKE U OBITY.

2. Ilepeuenn Tem nomarinaeit padboTbl No2: «OCHOBBI KPUCTATUIOXUMUI.

[TpocTpaHcTBeHHasT KPUCTAIIMUECKAs] pelIeTKa M €€ SJIEMEHTHI: Y3JIbl, PsIbl,
IUIOCKHUE CETKU U 3JIEMEHTApPHBIC STYCHKU.

Tunel KpucraulMuyeckux pemetok bpasd. TpaHCIALMOHHAS CUMMETPUS
KPUCTANTUIECKUX CTPYKTYP.

[Tomumopdusm. [Tommurunmuzm. Uzomopdusm. M3onumopdusm.

Tunel XuMUYEeCKMX CBsi3ed B KpucTauiax. KoopJauHAIMOHHBIE —YHCIA.
Kpucrannuueckue pacTBOpbl  3aMEIICHUS, BHEIPEHHUS U BBIYUTAHMUSL.
MopddoTtponus.

ATOMHBIE pa3pylIeHHUs CTPYKTypbl KpuctayuioB. Kiaccudukauus pedexTon
CTpyKTyphl. Toueunsie nedexTsl. J(ucaokauu KpaeBble U BUHTOBBIE.
[TnotHOCTM mUCIIOKanMi, MeToAsl WX HaOmoaeHus. CTPYKTypel pacmajaa
U30MOP(HBIX KPHCTATMYECKUX PACTBOPOB.

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

[TonsTHe 0 MUHEpaJe U MUHEpaJIOTHH. Poiib MIHEpasa Ha ciTy)KOe IUBUIIM3ALUN
MuHepaibl 1 MUHEPAJIbHOE ChIPbE B YUEPHOM METaJTypriuu

OOmast, reHeTHyeckas, peruoHalbHasg, KOCMMYECKas, TEXHMYecKas |
TEXHOJIOTUYECKas MUHEPaIOTusl.

MuHepanbHO€E ChIpbe JJI YEPHON METaTypriu: KEI€30pyIHOE: ChIpOe
(MapTeHOBCKUE, IOMEHHBIE, arJIOMEPAIIMOHHBIC PYIBI).

CuHTe3upoBaHHOE (arjaoMepar, OKaThIIIH, (eppOCIIaBbl) MUHEPATIBHOE ChIPhE
JUIS YePHON METaJlIypruu.

Pyner mapranma, xpoma, kobanbTa, BoJib(hpaMa 1 Ip. pyabl, Kak JeTupyromiee
MUHEPATIBHOE ChIPhE AJI1 YEPHOU METaJTypIrHH.

MuHepanbHO-ChIpbeBas 6a3a 1o (GIOCYIOUIMM U OTHEYIOPHBIM MUHEpaIaM,
NPUMEHSIEMbIM B UEPHON METAJLTYpPTrUu: (KaJdbIUT (M3BECTHSK), U3BECTb,
JIOJIOMUT, KBapll, (DJIFOOPUT U JIp.; MarHe3uT (MepuKias), J0JI0MUT, IINHUHEb,
XPOMHUT, OOKCUT (KOPYH/T), KAOJUHUT (MYJUINT), KBapll (TPUIUMUT, KPUCTOOATIUT)
" 7p.)),

OcHOBHBIE CBeJIeHUS O PU3NKO-XMMHUYECKUX CBOWCTBAX IIJIAKOOOpa3yIOLINX
MUHEPAJIOB (0JIMBUHBI ((popcTepuT, PasiuT, KAIbLIMOOIUBUH ), METHIIUTHI
(TeNeHUT, OKEPMaHUT), MUPOKCEHBI (TUOTIC, TeICHOEPTUT) U 1Ip.).
PU3NKO-XMMHYECKHE CBOMCTBA MUHEPAJIOB - HOCUTENIEH BPEIHBIX
TEXHOJIOTHYECKHUX IpUMecel: cepbl, pocdopa, uHKa U JIp. (CyabGuIbl: MUPUT,
apCeHOIUPUT, MUPPOTUH, chaepUT U Jp.; pochaThl: anaTUT, CLIIMKOKAPHATHUT U
np.) VIX BnusiHuE Ha KaueCTBO METANTypPTrU4eCKON MPOTYKIIHH.

4. Ilepeuyens Tem gomarineit pabotsl Ned: «[ eonoruueckue nporecch»

OCHOBHBIE 3HJIOTEHHBIE MTPOLECCHl MUHEPATI000pa30BaHuUs

DK30reHHbIE MTPOIECChl MUHEPAT000pa30BaHHs

TexHuUecKue npouecchl MUHEPaa000pa30BaHus MpH arjioMepanuu
MunepasioobpazoBaHHe B JOMEHHBIX Ipolieccax

MuHepaJiorusi JOMEHHBIX IITaKOB, TapHUCAXXa Ha (pyTepoBKe U MUHEPAIbHBIX
OTJIO’KEHUH B TPyOOIPOBOIaX

IlepeyeHb npakTHYecKux pador

1.
2.

Ornpenenenre CHMMETPUM Ha MOJENSIX UI€ATbHBIX KPUCTAJUIOB.
OnpeneneHue BHEIIHUX TpaHHBIX, pEOEPHBIX W BEPIIMHHBIX (opM B

KpUCTAJJIaX. YCTaHOBKA KPHUCTANIOB M OIPENCICHHE KPUCTALIOTpapUIeCKHX CHMBOJIOB
TPaHHBIX, peOSPHBIX U BEPIIMHHBIX (OPM.



3. N3yyeHue CHCTEMAaTHYECKOW KOJUIEKIIMH MUHEpalIoB. MopMbI NPHPOAHBIX

Bbl/IeJICHU Il MUHEPAJIOB

4. Jluarsocru4yecKkue cBOicTBa MUHEPAJIOB.

S. N3yuenune, onucaHne (QU3MUECKUX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX
0COOEHHOCTEH cpacTaHus, ONpeesICHHe MHHEPAJIOB, CIIOCOOOB MX HMCIIOJIb30BaHUS B YEPHOU

MCTAJIYPIruu 1 HApOAHOM XO3SMCTBE.



IIpunoxenne 2

7 OueHoYHbIE CPeCTBA /ISl IPOBeeHUs POMEKYTOYHOM aTTeCTAIMHU
a) [lnannpyemble pe3yibTaThbl 00y4eHHsI H OLIEHOYHbIE CPEICTBA /I IPOBeAeHNs MPOMEKYTOYHOM aTTeCTAlNH:

Kox HNuauxkarop
JOCTHKEHHUS OueHo4yHbIE CpeCcTBA
HHIMKATOPA .
KOMIIEeTeHIINIi
[IK-4 - Cnoco6eH BbINOJHATH 331a4M MO OlleHKe ChIPbS U METAJUTYPru4ecKo NpoAyKINU, KOPPEKTHPOBATH U KOHTPOJIMPOBATH

NMPOU3BOJACTBEHHBII NMPoLecc

IIK-4.1

OneHuBaET ChIpbe U
METaJUTYPrHYECKYIO
TIPOJYKIHIO,
KOPPEKTHPYET U
KOHTPOJIUPYET
MIPOU3BOJICTBEHHBIH
MPOIIECC ¢ 00OCHOBAHHEM
TIPUHSATBIX
TEXHOJOTMYECKUX U
TEXHHUYECKHX Mep

IIpuMepHBbIii HepedYeHb BOIPOCOB K 3a4eTy
[TonsATHE O KpUCTAJUIE U KPUCTAIUIMUECKUX BEIECTBAX.
OcHOBHBIE CBOMCTBA KPUCTAJIJIOB.
CuMMmeTpus KpUCTAIIIIOB, BUJIbI CHMMETPHH, CHUHTOHUH, KATETOPUH.
[TpocTpaHcTBEHHAs KPUCTAILUIMYECKAs PEILIETKA, €€ 3JIEMEHTHI U 1apaMeTphI.
[TonsiTHE O MPOCTHIX U KOMOMHAIIMOHHBIX (hOpMax, IPUHLIUIIBI UX HA3BAHMSL.
VYcranoBka kpuctamioB. [IpaBuna BeiOOpa oceil W enMHUYHON rpaHu. HIEKCHl M CUMBOJIBI TpaHed U
HPOCTHIX (HOpM.
7. 3aKOH paIMOHAIILHOCTH OTHOIIIEHUH TTapaMeTPOB - 3aK0H [ aron
8. IlpaBmiia ycTaHOBKM KyOWYECKHX M TETPAaroHaJbHBIX KPUCTAIUIOB.
9. IlpaBmiia yCTAaHOBKH TPUTOHAIBHBIX M T€KCATOHAIBHBIX KPUCTAIUIOB.
10.ITpaBuna ycTaHOBKH KPUCTAJUIOB HU3ILIEH KaTETOPHH.
11.3ak0H MOCTOSHCTBA TPAHHBIX YTJIOB.
12.0cHoBHBIE 337]auu KPUCTAIUIOXUMHUU. THUIIBI TNIOTHEHIINX IAPOBBIX YIIAKOBOK.
13.0OcHOBHBIE THIIBI KPUCTAIUTMYECKUX PEUIETOK M TUTIHI pereTok bPABD.
14. Tunsl KpUCTAIUTMYECKUX CTPYKTYP MOHHBIX KPUCTAILIOB.
15.Turmpl KpUCTANTNYECKUX CTPYKTYP METAIITMUECKUX KPUCTAIIIOB.
16.Tunsl KpUCTAIUTMYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAJLIOB.
17.M3omopdu3M, TUIIBI H30MOPPHU3Ma IO CTENEHN COBEPILIEHCTBA U XapaKTepy 3aMeIIeHHUs.
18.ITonmumMoppHU3M 1 MOTUTHUITU3M.
19.1TonsTre o MuHEpase, pyae u nopoze. [Ipomeinmennas kmaccudukaus.
20.Kpucramnoxumuyeckas Kjaaccu(uKaus MUHEPAJIOB.

ok wdE




Kon
HHIMKATOpAa

HNuaukarop
JOCTHKEeHUS
KOMIIeTeHIN

OuneHoYHBIE CPeICTBA

21.0ntrueckue (1IBET, IBET YEPTHI, OJIECK, MPO3PAYHOCTh) CBOMCTBA MUHEpaJa.

22 MexaHnudeckue (TBEPIOCTbh, CIIAHHOCTh, U3JI0OM) CBOMCTBA MUHEPAJIOB.

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

24 Tlonsitue 06 orpanke, rabutyce u oomauke MuHepanoB. Knaccudukanus MuHepaioB 1o 00JIMKY U CTETIEHU
uauomopdusma.

25.Knaccudukanus CTpyKTyp M0 OTHOCHTEIBHOMY B a0COIOTHOMY pa3Mepy MHUHEPAJIbHBIX HHIUBHUJIOB.

26.0co6bie (hopMbI MUHEPAIBHBIX arperaToB Apy3bl, CHepoauThl, HAaTeUHbIE (HOPMBI.

27.1TonpoOHast XapaKTEepUCTHKA reMaTuTa U KopyHaa. CBeleHHsI O MarHETUTE.

28.ITonpoOHast xapakTepuCTHKa MarHeTUTa U XpoMuTa. CBEIEHUS O IIMUHENIN U BIOCTUTE.

29.XapakTepucTuka KapOOHATHBIX MHHEPAJIOB: KaJbIHT, JOJOMHT, MarHE3UT, CUIEPUT, MAJIAXUT, a3ypuUT.
HX poisib B YEPHOU METAJUTYPIrUH.

30.XapakrepucTuka cynb(puI0B: XaJIbKOUPHT, MUPPOTHH, TAJICHHT, C(HaTepUT, MOIUOACHUT, APCEHOITUPHUT.
HX posib B YEPHOU METAJUTYPIrUH.

31.XapakTeprcTiKa MUHEPAJIOB U3 KJlacca Cyab(haToB: OAPUT, TUIIC, AHTHIPHUT.

32.XapaKkTepuCTHKa CHIIMKATHBIX MUHEPAJIOB U3 TPYIIIbI OJIEBBIX LIMATOB.

33.XapakTepucTHKa MUHEPAJIOB U3 TPYIIIbI OJMBUHOB: ((asiiuT, GOpPCTEPUT, MOHTUYEIUINT).

34.XapaKkTeprcTuKa CHIIMKaTHBIX MUHEPAJIOB U3 TPYIIIBI TUPOKCEHOB: (IMOTICH]I, aBI'HT, TeICHOSPTHUT).

35.XapakTepucTHKa MUHEPAJIOB IpyHibl aM(puOO0IOB: (AKTHHOIUT U POroBasi 0OMaHKa).

36.00mme mpencraBieHuss 00 OHAOTEHHBIX, OJK30T€HHBIX M  METaMOP(OTEHHBIX  IpOIEccax
MHUHEpaio00pa3oBaHuUs.

37.Marmatudeckue npoueccsl (3pdy3uBHbIE U UHTpY3HUBHBIE). Kiaccupukamuss MarMaTn4eckux MOPOI:
KUCIbIe (TPAaHUT), CpeHUE (CHEHUT, AUOPUT), OCHOBHBIE (rab0po, 0azanbT), yIbTPOOCHOBHBIE (AYHHT,
KHUMOEPIIUT), 1elouHble (HeeIMHOBBINA CHEHUT).

38.IlermaTuToBBIE, KOHTAKTOBO-METACOMAaTHYECKHE (CKAapHOBBIE) U THAPOTEPMAbHbIE MPOILECCHI.
MecTopoKAeHHUS TIOJEBBIX NCKOMTAEMBIX, CBS3aHHBIEC C STUMH ITPOIECCAMHU.

39.0K30reHHBIE TPOIIECCHl: BBIBETPHUBAaHME M  OcaJkooOpa3oBaHue ((uU3HYECKOe, XUMHUYECKOEe U
OnoxuMHUIecKoe). MecTOpOoXKIeHHS MOJIE3HBIX HCKOMAeMBbIX.

40.Mertamopduueckiue TMpOLECcChl: KOHTAKTOBBIH M PETrMOHANbHBIM MeTamopdu3m. MecTopokaeHHs
TIOJIC3HBIX MCKOTIAEMBIX.




Kon
HHIMKATOpAa

HNuaukarop
JOCTHKEeHUS
KOMIIeTeHIN

OuneHoYHBIE CPeICTBA

41.TexHUYECKHE MPOIIECCHl MUHEPAIO00pa30BaHUSI.

42 Ilonstre 00 arnomepanuu. [Iporecchl quccOnMIMg MUHEPATIOB U METACOMAaTHYECKOTO 3aMEIICHUSI.
43.TIporiecchl KPUCTALTH3AIMH TTPH arJIOMEpaIiu.

44 XapakTepuCTHKa TTIABHBIX U XapaKTEPHBIX arIoOMEPallMOHHBIX MHHEPAJIOB.

45.ITaparene3rnc MUHEPAJIOB.

46.OCHOBHBIE CBEJICHHSI O KPUCTAJUIN3ALIMHU BEIECTBA.

47 KuHEeTH4YeCKHUEe THIThI KPUCTAIN3AIIUH.

48.3apokIeHIe KPUCTAIIIOB.

49.0CcHOBHBIE TEOPUH POCTA KPUCTAILIOB.

50.Kpucramnorpadust 1 MUHEPaJIOTHs METAILTYPTHYECKUX [IVIAKOB M IAMOB.




0) ITopsinok npoBeneHUst NPOMEKYTOYHOM aTTECTALMH, TOKA3aTeJH U KPUTEPHH
OLICHUBAHUS:

[IpumepHas CTpyKTypa U Ccoiep:KaHue IIyHKTA:
[Ipouienypa oueHUBaHUS 3HAHWM, YMEHUW, HABBIKOB MO AUCHUIUIMHE «OCHOBBI
MUHEpAJIOTUM» BKIIOYAET yUeT YCHEIIHOCTHU 10 BUJaM OLIEHOYHBIX CPE/CTB.

HIxkana oneHMBaHUs JOMAIIHUX PadoT

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

«3auTeHO» BBICTABISIETCS B ClIy4yae, €ClId JOMAIIHAg paboTa opopmiieHa B COOTBETCTBHE C
TpeOOBaHUSIMU METOJIMYECKUX YKa3aHHi, TeMa JOCTaTOYHO MpopadoTaHa, MaTepuas XOpOULIO
CTPYKTYPUPOBaH, KOJIMYECTBO HCIIOJIIB3YEMOM JTEepaTypbl He MeHee 5. B ciydae, eciu
KaKoW-1100 U3 KpUTEPHEB HE BHITIOJIHEH, IOMAIIHAs padoTa BO3Bpaliaercsa Ha J0paboTKy.

[Ipouienypa oOleHUBaHUS 3HAHWM, YMEHHW, HABBIKOB 1O JucHUIIHHE «OCHOBBI
MUHEPAJIOTUW» BKIIIOUAET y4YeT YCIEIIHOCTH 10 BHIaM OIICHOYHBIX cpeacTB (11.6.).

[TpakTHyeckue 3aHATHSI CYUTAIOTCS YCIIEIIHO BBIIOJHEHHBIMU B CIIy4ae MPEI0CTaBICHUS B
KOHIIE 3aHATHUSl OTYETA, BKIIFOYAOIIET0 TEMY, COOTBETCTBYIOLIME PUCYHKHU U MOJIUCH.

Tembl gOoMamIHUX pabOT pacupelessitoTcs Ha MEPBOM IPAKTHUUECKOM 3aHSATUHU, TOTOBHIE
paboThI MPEIOCTABIISAIOTCA B COOTBETCTBYIOIINE CPOKH.

Jlomyck K 3a4eTy ¢ OLlEHKON BBICTABIISETCS MPU:

- 3a4TCHHOM KOHTPOJIbHOU paboTe;
- IPEIOCTABJIEHHBIX OTYETaX 0 MPAKTUYECKUM padboTaMm.

IlIxana oueHUBAHUSA MNPaAKTUHIECCKUX paﬁoT

HpaKTI/I‘-IGCKI/Ie 3aHATHUA CHUTAIOTCA YCIICIIHO BBIITOJIHECHHBIMU B Cl1ydac NPCIOCTABJIICHUSA B
KOHIIC 3aHATHUA 0TYCTA, BKIIFOYAOMIETO TEMY, COOTBCTCTBYIOIIUC PUCYHKH U ITOAIHUCH.

[TpomexyTouHast aTTecTanus 1o auciuIuimae «OCHOBBI MUHEPAIOTUMY BKIIOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OIIEHUTh YPOBEHb YCBOEHUS 00yUYaIOLMMUCS 3HAHU, U
MPAKTUYECKHE 3a/IaHUs, BBIABISIONINE CTETIEHb C(HOPMHUPOBAHHOCTH YMEHUH U BIIaJICHUH,
MPOBOJUTCS B popMeE 3aueTa.

Jlns momy4yeHwus 3a4eTa 1o IUCHUTUTHHE 00yJarouiicst 00s3aH MOArOTOBUTCS 110 BOITPOCAM.

IIpuMepHBbIi IepedYeHb BONPOCOB K 3a4€eTy
ITonsiTHE O KpHUCTAIIIE U KPUCTAIUINYECKHUX BEIECTBAX.
OcHOBHBIE CBOWCTBA KPUCTAJIJIOB.
CummeTpHs KpUCTAJUIOB, BUJbI CHMMETPHUH, CHHTOHUH, KATETOPUU.
IIpocTpaHCcTBEHHAs KPUCTAIUINYECKAS PELIETKA, €€ HIEMEHTBI U [TapaMeTPBI.
[TonsiTvie 0 MPOCTHIX U KOMOMHALIMOHHBIX (OpMax, IPUHLIUIIBI UX Ha3BaHUSI.
VYcranoBka kpuctaisioB. llpaBuma BeiOopa oceil M eauHu4HOM rpanu. WHAEKCH H
CUMBOJIbI TPaHeN U IPOCTHIX (OpM.
7. 3aKoH palMOHAIbHOCTU OTHOILIEHUH apaMeTpoB - 3aKoH [ aton
8. IlpaBuia ycTaHOBKM KyOMUYECKUX U TETPArOHAIBHBIX KPUCTAIUIOB.
9. IIpaBuia ycTaHOBKHM TPHUTOHAJIBHBIX U I€KCArOHAJIBHBIX KPUCTAIIIOB.
10. IpaBnia ycTaHOBKH KPUCTAJUIOB HU3IIEH KAaTETOPHH.
11. 3aKOH MOCTOSHCTBA I'PAaHHBIX YTJIOB.
12. OcHOBHBIE 331a4H KPUCTAJUIOXUMHUH. THITHI INIOTHEHIITNX MIAPOBBIX YITAKOBOK.
13. OcHOBHBIE THIIBI KPUCTAJUIMYECKUX PEIIETOK U THIIBI pemeTok BPABD.
14. Tunsl KPUCTAIUINYECKUX CTPYKTYP HOHHBIX KPUCTAJIIOB.
15. Tunel KPUCTAIITNYECKUX CTPYKTYP METAIUIMUECKUX KPUCTAILIOB.
16. Tunbl KPUCTAIUINYECKUX CTPYKTYP ATOMHBIX U MOJIEKYJIAPHBIX KPUCTAJLIOB.
17. U3omopdu3m, THIIBI H30MOpGHU3Ma 110 CTENICHU COBEPIICHCTBA U XapaKTepy 3aMELICHUS.

ok wnE



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.

[Tonmumopdu3M 1 MOAUTUIIH3ZM.

[TonsTue o munepane, pyae u nopoae. IlpomslineHHas kiaccupuKams.
Kpucrannoxumuueckas Kiaccu(puKanus MUHEPAJIOB.

Ontuueckue (IBET, LIBET YEPThI, OJIECK, IPO3PAYHOCTh) CBOWCTBA MUHEpAJIa.
Mexanuueckue (TBEpAOCTb, CIAHOCTh, U3JI0M) CBOMCTBA MUHEPAJIOB.

Mopdonorus munepanos. [loHaTue o cTpykType 1 TEKCTYpe.

[Tonsite 00 orpanke, rabutyce u obnmke MuHepanoB. Knaccudukarus MUHEpaIOB 1O
00JIMKY W CTeNeH! uauomMopdusma.

Knaccugukaius CTpyKTyp 10 OTHOCUTEIIEHOMY U a0COJIIOTHOMY pa3Mepy MUHEpAIbHBIX
WH/IUBUJIOB.

Oco0ble popMbI MUHEPATIBHBIX arperaToB APY3bl, cheponnuThl, HAaTeYHbIE (POPMBI.
[TonpoOHas xapakTepucTuKa reMaTuTa U KopyHaa. CBeJileHus 0 MarHeTUTe.

[ToapoOHas XxapakTepucTUKa MarHeTuTa U Xxpomura. CBeleHHsI O IIITUHETN U BIOCTHUTE.
XapakTepucTUKa KapOOHATHBIX MUHEPAIOB: KaJbLHT, JOJOMUT, MarHe3uT, CHUICPUT,
MaJjaxur, a3ypuT. X posib B 4epHON METAILTyprUu.

XapakTepucTuka Cyiab(QUAOB:  XaJbKONMMPHUT, MUPPOTUH, TaJIEHUT, cdanepur,
MOJMOCHNUT, apCCHONHUPHT. VIX PO B YEPHON METAILTypTUu.

XapakTepuCcTUKa MUHEPAJIOB U3 Kilacca CyIb(aToB: OapuT, TUIIC, AaHTUAPUT.
XapaKkTepuCTUKA CUIIMKATHBIX MUHEPAJIOB U3 TPYIIIbI TOJIEBBIX ILIATOB.
XapakTepuCcTUKa MUHEPAJIOB U3 TPYIIIBI OJUBHHOB: ((hasitut, popcTepuT, MOHTHYEIUINT).
XapaKkTepUCTUKA CUIMKATHBIX MHUHEpAIOB W3 TPYIIbl MUPOKCEHOB: (AMOICH[, aBIUT,
reIcHOepruT).

XapakTepucTuKka MUHEPAJIOB IPyIIbl aM(prO0IOB: (AKTUHOIUT U POroBasi OOMaHKa).
OO0mme npeacraBieHuss 00 HIOTEHHBIX, SK30I'€HHBIX U MeTaMOp(OTeHHBIX MpoIeccax
MHUHEpa1o00pa30BaHuUs.

Marmaruueckue mpoueccsl  (3¢¢y3uBHble U HMHTpYy3uBHbIE). Kiaccudukanus
MarmMaTU4ecKuX MOpo/: KUcible (TPaHuT), CpeHue (CHEHHUT, IUOPUT), OCHOBHEIE (Tab0po,
0a3anbT), yIbTPOOCHOBHBIE (IYHUT, KUMOEPIINT), 1IeI04YHbIe (He()EeTNHOBBINA CUEHMUT).
[TermaTuTOBBIE, KOHTAKTOBO-METacOMAaTH4YeCKHE (CKApHOBbIE) U TUAPOTEPMalbHbIE
nporiecchl. MeCTOPOKICHHUS TIOJIEBBIX CKOMAEMBIX, CBS3aHHBIC C STUMH MPOIECCAMH.
DK30reHHbIE POLIECCHl: BBIBETPUBAHUE U 0CaIKOOOpa3oBaHue (PU3HMUECKOe, XUMHUECKOE
U Onoxumm4yeckoe). MecTopoKIeHHS MOJIE3HBIX UCKOTTAEMBIX.

Mertamopduueckne mpolecchl: KOHTAKTOBBIH M PETMOHANBHBIA ~ MeTaMop(u3M.
MecToposKIeHHS TTOJIE3HBIX UCKOTTAEMBIX.

TexHuueckue npoueccsl MUHEpaao00pa3oBaHusl.

[Tonsitne 06 armomepanuu. IIpomeccsl TUCCOIUIIME MHUHEPAIOB U METACOMATHYECKOTO
3aMelIeHusl.

[Tporecch KpUCTATU3AIUH TTPH arJIOMEPAIINH.

XapakTepuCTUKA TIaBHBIX U XapaKTEPHBIX arjoMepariiOHHBIX MUHEPAJIOB.

[Taparene3nuc MUHEpaoB.

OCHOBHBIE CBEJIEHUS O KPUCTAJUTM3AllMN BEIECTBA.

KuneTnueckue TUIIBI KPUCTAILTH3AIHH.

3apox/ieHue KpUCTAILIOB.

OCHOBHBIE TEOPHU POCTA KPUCTAILIOB.

Kpucrannorpadus 1 MuHepanorus MeTaulyprudeckux MiyIakoB U MIJIAMOB.



ITpunoxxenue 3
MeToanyeckue peKOMEeHAALMH 110 BHINOJHEHHIO M 3aLIMTEe NPAKTHYECKUX padoT
1. lIpuroToBuUTH J1a00PATOPHbIE NPUHAAIEKHOCTH:
*CTEKIIO;
*(hapdopoByr0 HETJIa3ypOBaHHYIO MJIACTHHKY;
*mkany TBepaoctu Mooca;
*kommac (MarHUTHYIO CTPEJIKY);
*CONIIHYIO KUCIIOTY.
2. Onpenenurs 0Jeck MuHepasia. [IpoBeputsb cedst MO ITATOHHON KOJUICKITUH.
3, OnpenenuTh BT MIUHEPAJIA, UCIIONb3YSd YTOUYHEHHS TUIIA «I0JI0YHO-3€JICHBII,
«COJIOMEHHO-KEJITBIIY, <OKEJNTO-3EJEHBIN» U T.II.
4. IlpoBecTH 4epTy U pacTepeTh ee AJs NoJydyeHus: 60iee TOHKOTO MOPOIIIKa.
5. Onpenenursb cIaHHOCTHL MUHEPAJIA, /IS 3TOTO:

e BpIACHUTH, COCTOUT JIU O0Opa3el] U3 OJHOTO 3€pHA, U3 MHOTHUX MEJIKHX 3€PEH WU UMEET
CKPBITOKPUCTAJUIMUECKOE CTpoeHHe. B mocnenHem ciydae CHaifHOCTh HaOMIOAaTh
HEBO3MOKHO.

e Haxiionuts 00pasell K CBETy ¥ HAalTH MOBEPXHOCTH, 3epKaJIBLHO OTpakarolue cBeT. Ecnu
OHH MJIYT MapaJIEIbHBIMU CTYIIEHbKAMH — 3TO, BO3MOXHO, CIIAHHOCTD (2 MHOTJ]a — TPaHU
KpPHUCTAJIIIOB).

e VYCTaHOBUTb, 10 KAKUM HAIPABIECHUSAM UJIET CIAHHOCTB, a 10 KAKUM - U3JIOM.

e Onpenenuts yroyi MexJy MIOCKOCTSAMHU CIIAMHOCTU B rpaaycax.

6. OnpeneuTs TBEPAOCTH MUHEPAJIA.

OnpenensaTb TBEPAOCTh MUHEpAsa CIEAYET Ha CBEKEM M3JI0ME, Ha IPaHAX KPUCTAJUIA, HO HE Ha
BBIBETPUJION IMOBEPXHOCTU U HE HA U3JIOME arperaTos.

7. He nyTathb 4epTy U napanuy. Yepra ocraercs Ha ¢paphopoBOH IIIaCTUHKE, a [laparnnHa — Ha
crekJe!

8. OnpeneuThL MArHUTHBIE CBOMCTBA TEMHOOKPAIIEHBIX MUHEPAJIOB, HCIIOB3Ysl KOMITAC
WJIM MarHUTHYIO CTPEJKY.

9. [IpaBu/ILHO Ha3BaTh ONpe/e/iAeMblil 00pa3el MOKHO JIUIIb TIOCIIE TOTO, KaK BBISBJICHBI BCe
ero (puznyecKue CBOMCTBAa U Mop(doJioruio.



