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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, o0Cyk/ieHa 1 ogo0peHa st peanm3aiuu 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 . Ne

3aB. kadenpoit N.A. I'pumun

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

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM o1y Ha 3aceanuu Kadgeapsl ['eonoruu, MapKIenaepcKoro jaenna u 00oranieHus

[Iporokom ot 20 . Ne

3aB. xadenpoit I/I.A.?pmmxm




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[enbto JUCIUTTNHBI «OCHOBBI MUHEPaIOTUK» ABIIAETCSA U3y4eHUe
KPUCTAITIOMOP(OJIOTUH,  KPUCTAUIOXUMUU, KPUCTAUIODU3UKKM U KpHUCTaJUIOreHe3Hnca
MUHEPAJIOB B METAJUTYPrUYECKUX U €CTECTBEHHO-TE€O0JIOTMYECKUX MpOoIieccax.

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

Juctumimaa OCHOBBI MUHEPAJIOTUH BXOAWUT B YacTh YY€OHOTO TUIaHa (OPMUPYEMYIO
ydacTHUKaMHU 00pa30BaTelbHBIX OTHOIICHUH 00pa30BaTeILHOM MPOTPAMMEL.

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

duzuka

Maremaruka

3HaHus (YMEHUS, BIAJCHUS), MOJyUYCHHbBIEC TIPH U3yYE€HUU JAHHOW TUCIUILIMHBI OyayT
HEOOXOIUMBI JUISl U3YUESHHS] TUCIUTUIUH/TIPAKTUK:

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

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

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

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

[1IK-4 CriocobeH BBIIOJHATH 3aJlaud I10 OHOCHKE CbIPbA U MCTB.J'IJ'IprPI‘IGCKOfI MMpOAYKIHUH,
KOPPCKTUPOBAThL M KOHTPOJIMPOBATH HpOI/ISBOI[CTBeHHHﬁ IIpouecc

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




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

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

HHUCJIIC:

— KOHTaKkTHast pabora — 6,4 akaJ. 4yacos:
— ayuTopHas — 6 akaJl. 4acos;
— BHeayauTopHas — 0,4 akaj. 4acos;

— camocTosTenbHas pabora — 61,7 akaj. 4acos;

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

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynuropHas ] o
KOHTaKTHas paboTa E z ®dopma TeKyero
S B
B aKaJl. yacax 5] uzn KOHTPOJIS
Paznen/ Tema 2 (B axan ) == y P Kox
> 3 © | caMOCTOSTENbHOM |  ycrieBaeMoCTH U
JTUCLUTUTAHBI M £ . | xommerenuum
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 0,1 4 ». 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#
) 0,1 4 Hay4HOH - . [K-4.1
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 4 JIOTIONTHUTENBHOU | (cobecenoBaHue). TK-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
) 0,1 0,5 6 N (cobecenoBanue) I1K-4.1
CHUMBOJIBI Hay4YHOU
HTEDATYDEL Brinonnenue n
PaType, 3aImTa
KOHCIIEKTa N
. MIPAKTUYECKOH
nekuuii. Pabota ¢
paboTb
SHIMKJIONIEIUSMH, No 2
CIIOBapsIMH.
HWroro no pazaeny 0,3 1 18
2. OCHOBBI KPHCTAJUIOXUMHH
Wzyuenue
OCHOBHOM 1
o Hamnucanue
JIOTIOJTHUTEJIbHON o
o JoMalIHel paboTel
Hay4YHOU N
2.1 OcHoBBI Ne2 no 3apanHO
0,1 6 JUTEPATYPHI, . [K-4.1
KpPUCTAINIOXUMUHU Teme. Y CTHBIN
KOHCIIEKTa oIDOC
nekiui. Pabora ¢ P
(cobecenoBanue)
SHIMKJIONIEIUSMH,
CIIOBapsIMH.
HWroro no pazaeny 0,1 6
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
0,1 [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
3almrTa
IToxnroroska k MPaKTUYECKON
MPaKTUYECKOMY paboTHI
322 3aHATHIO. Ne 3. YcrHbrid
Kpucrammoxummudaeckas 0,1 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
3almrTa
MIPAKTHYECKOMY
71a00paTOPHBIX
3.3 OnTrueckue 1 3aHATHIO. AGOT
MeXaHUYEeCKHEe CBOMCTBA 0,1 0,1 6 W3zydenue 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
IonroroBka 1ab0PaTOPHBIX
MIPAKTHYECKOMY pabot
3.4 CTpyKTypHI U TEKCTYPHI 3aHSITHIO. Ne 4,5. Ycrubrit
MHUHEpaJIbHBIX arperaToB B 0,1 0,1 4 Uzyuenue orpoc [K-4.1
pyZax ¥ FOPHBIX IOPOJAX yueOHOil u (cobecenoBaHnue).
Hay4HOI IMTepa- Hanucanue
TYpBI JOMalIHei paboThl
Ne3 no 3anmanHoiM
TeMe.
Nzyuenne
OCHOBHOM 1
3.5 Kpucrammoobpasyrormast JTOTIOTHUTEIHHON Hammucanwne
cpeza B Iporecce Hay4HOMH pedepara o
MHHepanooOpa3zoBanus. Ku- 1 4 JUTEPATYPBI, 3aJJaHHOM TeMe. IK-4.1
HETUYECKUE THUIIBI KOHCIIEKTa YcrTHBIi orpoc
KpHCTAIUTH3aLuI nekiui. Paborac | (cobecemoBaHue)
SHIUKIIOTIETHSIMH,
CIIOBapsIMH.
Brinonnenue
Nzyuenne N
. JoMalIHel paboTel
OCHOBHOI1 1 110~ N
o Ne3 o 3aanHOR
TIOJTHUTENIEHOM N
3.6 3apox/ieHre KpUCTAIIOB . Teme. Y CTHBIN
B T€0JIOTHYECKUX H HayHHOM Ju= orpoc
2,3 5 TepaTypsl, P I1K-4.1
METaJUTyprHIECKAX (cobecemoBanue).
KOHCIIEKTA JIeK-
mporeccax N Hammucanue
nuii. PaGora ¢ o
JOMalIHei paboTel
SHIUKIIOTIETHSIMHU, .
Ne3 o 3amanHOM
CJIOBapsIMH
TEMeE.
Nsyuenune
OCHOBHOMH H 10- Hamucanune
3.7 OCHOBHBIE TEOPUH POCTA TIOJTHUTENFHOM | JOMamniHei paboThl
KPHCTaJIJIOB B IIpoLEecce HAY4HOM JIH- Ne3 no 3ananHoOM
T€0JIOTHYECKOTO U 4 Teparypsl, TeMe. 10 3a1laHHOI IK-4.1
TEXHUYECKOIO KOHCIIEKTa JIEK- TeMe. Y CTHBIN
MHHEpanoo0pa3oBaHus muii. Pabora ¢ ompoc
SHIMKIONEeAnsAMH, | (cobecemoBaHue)
CJIOBapsIMH
HWroro no pazaeny 1,4 3 23
4. T'eonornyeckue mpouecch
Brinonxenue
4.1 OcHOBHEBIE N
U3zydenue JOManIHei paboThl
T'€0JIOTHYECKHUE MPOIIECCHI GHOM 1 Ned 110 3a1aHHOI
o0pazoBaHus 0,1 i . - . I1K-4.1
. Hay4IHOH Teme. Y CTHBIHI
MECTOPOXKICHHUHN MOJIE3HBIX
JUTEPATYPBHI. ompoc
HACKOMaeMBIX
(cobecenoBanue)
Hamucanue
JOMalIHe paboThl
ITogroroBka k .
4.2 TexHUYECKHE MPOIECCH No4 110 3amaHHOMI
NPaKTUYECKOMY
MHUHEPaNoo0pa3oBaHus IPH Teme. BeimonHeHne
arJoMeparyy B SATITHIO. 1 3alIuTa
P 57 Uzyuenue I1K-4.1
MIPOHM3BOJICTBE YYT'YHA H GHO 1 J1ab0PaTOPHBIX
CTaJl U B OTHE-YIOPHOM yHeo! pabot
HayY4HOH JhTepa- .
(dhyrepoBke Ne 6. YcTHbrid
TYpBI
ompoc
(cobecenmoBanue)
4.3 OCHOBHBIE METOJIBI 0,1 9 Uzyuenue Hanucanue I1K-4.1




COUCTAILIO JOMalIHei paboThI

P o Ne4 1o 3amanHOMI
MHUHEPAIOTHUECKUX H yueOHOIi U Hayy- rene. VeTHb
neTporpaduyue-cKux HO TUTEepaTypHl c;npoc
HCCIICIOBaHUI

n (cobecenoBanue)

HUroro no pazzaerny 0,2 14,7
HUroro 3a cemectp 2 4 61,7 3a4ET
Uroro o aucuumuiige 2 4 61,7 3a4eT

5 Oo6pa3oBaTe/ibHbIE TEXHOJIOTHH

C WCIOJIb30BaHMEM JJIEMEHTOB OHJIAMH - KYPCOB, MPEICTaBICHHBIX HAa HAIIMOHAIBHON
oOpasoBarensHO# mathopme «OTKpBITOe 00pa3o-BaHKe» - Openedu.ru., a Takke Ha mIaThopme
IIPOCBETHUTENIBCKOIO MpoekTa «JIekropuym» - Www.lektorium.tv.

Jleky TIPOXOMAAT B TpaguIUOHHONW (opme. Ha JeKIMH-KOHCYIbTAI[MH, M3JIaraeTcs
HOBBII MaTepHall, COMPOBOXKIAIOMINICS BOIPOCAMH-OTBETAMHU TI0 TeMe JIeKIuu. Vcrmoab3yercst
TEXHOJIOTHSI - JICKIUS-BU3yalH3alus, TIC H3JI0KCHHE MaTepuaja  COMPOBOKIACTCSI
npe3cHTanuenl  (IeMOHCTpalmeil ydeOHBIX MATEpHAloB, IPEACTABICHHBIX B  Pa3IMYHBIX
3HAKOBBIX CHCTEMaX, B T.4. WIUTFOCTPATUBHBIX, TPAPHUCCKUX, ayAHO- H BHICOMATEPHAIIOB.

JTabGopaTopHbIe ¥ IPAKTUYECKHUE PAOOTHI BBITOIHSAIOTCS CTYJACHTAMHE 10 BAPUAHTAM.

CamocTrosTenbHass paboTa 3aKiIro4aercs B MPOPabOTKE OTIENIBbHBIX BOIIPOCOB IIPU
U3yYCHUU TUCIUILIAHBI U TIPH TIOATOTOBKE K C/a4e 3a4era, YK3aMeHa.

6 YueOHO-MeTOAMYECKOE 00ecrieyeHre CAMOCTOATEIbHOI padoThl 00y4aK0IHXCH

[IpencraBieHo B npusaoxeHuu 1.

7 OueHo4HbIe CpeACcTBA JISl IPOBeJeHUs IPOMEKYTOUHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMUYEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHue TUCIHUIINHBI

a) OcHoBHas JqUTEpaTypa:

Abpamosa, P.H. Beeznenue B reosnoruo : yued. nocodue / P.H. A6pamona, A.1O.
@ainbk ; TOMCKHN TOMUTEXHUYECKUM YHUBEpCUTET. - ToMck : M3a-Bo ToMckoro
MOJUTEXHUUYECKOro yHuBepcutera, 2016. - 280 c. - ISBN 978-5-4387-0699-1. - TekcrT :
anekTpoHHbId. - URL: https://znanium.com/catalog/product/1043918 (nara oOparieHus:

06.12.2020). — Pesxxum pocTyma: 1o MOANUCKE.

0) /lomoJiHUTE IbHASA JIUTEpaTypa:

2. Ananbes, B. I1. UnxenepHas reosnorus : yueOnuk / B.I1. Ananbes, A./l. [loramnos,
AH. IOnaun. — 7-e uzn., crepeorun. — Mocksa : UHOPA-M, 2017. — 575 c. — (Bericmee
obpasoBanue: bakanaspuar). - ISBN 978-5-16-011775-1. - Tekcr : anexTponHsIil. - URL:
https://znanium.com/catalog/product/769085 (narta oopamenus: 06.12.2020). — Pesxum gocrymna:
IO MOJTHCKE.

3 Canbuukos, B.H. Kypc nekmuii mo o0mreii reostorun. Y. 1: yue6uuk / B.H. Canpnukos
; TOMCKUI1 OTUTEXHUUYECKUI YHUBEPCUTET. - 2-€ U3, UCIIp. ¥ AoI. - Tomck : M31-Bo ToMckoro
MOJUTEXHUUYECKOoro yHuBepcutera, 2016. - 384 c. - ISBN 978-5-4387-0727-1.1. - Tekcr :
anektponHbii. - URL: https://znanium.com/catalog/product/1043910 (mata oOpamicHuS:
06.12.2020). — Pexxum qocTyna: mo MOAIHUCKE.

B) MeToanueckne yKa3aHus:



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

ITpencraBieHbl B IPUIOKEHUH 3.

r) llporpammHoe odecnieuenne u UHTEepHeT-pecypcehl:

https://znanium.com/catalog/product/1043910 Cansaukos, B.H. Kypc nexiuii mo ooreit
reosorun. Y. 1: yue6nuk / B.H. CanbHukoB ; ToOMCKHI TOMUTEXHUYECKUA YHUBEPCUTET. - 2-€
U3, ucnp. u 1o1. - ToMck : M31-Bo ToMCKOro noauTeXHU4ecKkoro yuusepeurtera, 2016. - 384 c.
- ISBN 978-5-4387-0727-1.1. -

IIporpammHuoe o0ecnieuenune

HaumenoBanue o
1o Ne noroBopa CpoKk JeiicTBuUS JIMIICH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 06eccpouHo
Professional
7Zip cB00OIHO pacnpocTpansemoe [10 0eccpovHO

HpO(l)CCCHOHaJILHLIe 0a3bl JaAaHHbIX U ]/IH(])OpMaIII/IOHHLIe CIIPaBOYHbLIC CUCTEMbI

HasBanue kypca Cchuika
HannonanbHas
nHpopManmoHHo-aHaMTHYecKas cucrema — | URL:
Poccutickuit WHJICKC HayuHoro | https://elibrary.ru/project risc.asp
nutupoBanus (PUHLL)

ONEKTPOHHEIE PECYPCHL OnOmioTexn MITY https://host.megaprolib.net/MP0109/Web
uM. .. Hocosa

Poccuiickas ['ocynapcTBenHas 6ubaroTeka.

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

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1YJIs1)

MartepuanbHO-TEXHHUUECKOE 00ecTieueHNe TUCIUIUIMHBI BKIIOYAeT:

MynbTuMeauiHbIE CPEACTBAa XpaHEHUs, IEpejaul U IpeCTaBlIeHNs HH(OpMaluu

JlaGopaTopusi MUHEPAJIOTHH:

VY4eOHble KOJUIEKIIUM MUHEPAJIOB ¥ TOPHBIX MOPOJI HA CTEHIaX.

Konnexkuuyn MuHepanoB, TOPHBIX MOPOJI, MOJE3HBIX MCKOMAeMbIX, (pyopbl U (ayHbl B
reojornueckoM Mmyszee MI'TY. PaGoune komnekuun mozeneit kpuctaios. Illkana tBepaoctu
Mooca B smmukax. ['eonornyeckuii kommnac. Y4eOHbIE T€0JI0IrMUECKUE KAPTHI.

JlaGopaTtopust merporpadun:

Y4eOHble KOJUIEKIIMHM TOPHBIX MOPOJ Ha cTeHAax. KoJeKuu ropHbIX Mopo, MOJIe3HbIX
uckonaemsIx, ¢iopsl u ¢ayHsl B reosornyeckom Myszee MI'TY. Illkana tBepmoctu Mooca B
smudkax. ['eonornueckuii kommnac. Y4yeOHbIE Ire0JIOTnYecKue KapThl.


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

VY4eOHbIe ayAMTOPUU JUTS POBEICHUS MPAKTUYECKUX 3aHATUH, TPYNIIOBBIX U
WHIUBUIyTbHBIX KOHCYJIBTALUH, TEKYILIET0 KOHTPOJIS i TPOMEXYTOYHOW aTTeCTaIHHU:
[Tepconanbubie kommbloTepsl ¢ makerom MS Office, Beixogom B IHTEpHET U ¢ JOCTYIIOM B
ANIEKTPOHHYIO MH(POPMAIMOHHO-00Pa30BaTENIFHYIO CPEly YHUBEPCHTETA

AyIUTOpHH JI CAMOCTOSTEIbHON paOOThI: KOMITBIOTEPHBIC KJIACCHI; YUTATIbHBIC
3aJ1b6I OMOINOTEKH:

[Tepconanbubie kKommbioTeps ¢ makerom MS Office, Beixomom B HTEpHET U ¢
JOCTYIIOM B 3JIECKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHHBEPCUTETA

[Tomernienue uist XpaHEHHS U TIPOPHIAKTHIECKOTO 00CTy)KUBaHUSI Y4eOHOTO
000pyIOBaHUS:

Crennaxxu sl XpaHeHHs y4eOHO-HATIISHBIX TOCOOUH B yueOHO-METOIUIECKOM
JTOKYMCHTAITHH.

[Tpunoxxenue 1
6 Y4eOHO-MeToInYeCKOe 0OecTieYeHNe CaMOCTOATEIbHONU paboThl 00yUYaroLIXCs

[To mgucnuminHe «OCHOBBI  MUHEPAJOTUW» MNPEIyCMOTpPEHa ayauTOpHas |
BHEAYJAUTOPHAs CaMOCTOsITeNIbHAast paboTa 00yJaromuxcs.

ITpumepHas CTpyKTypa U COAEpkKAHUE Pa3[esIOB AUCIMIIINHBI

Kon Tema

Coneprxanue
TEMBbI JUCHHUTIIIUHBI
1 cemecmp
P1 OcHogwvl Kpucmannozpaguu.
T1.1 Broanas. OcHOBBI MuHepanorusi 1 METajulyprus 3apoauInCh
Kpuctayiorpaduu. 3aKoH MPaKTUYECKH OJJHOBPEMEHHO Ha 3ape Pa3BUTHUS
MOCTOSIHCTBA YTJIOB yenoBeuecTBa. [Ipeamer u 3agaun

KpUCTaUIOrpapuu, KPUCTALTOXUMHH U
MUHEpaJIOTHUH. 3HAYCHHUE dTUX HAYK JIJIs
MCCJIEI0BAHUS MUHEPAJIOB, Py, TOPHBIX MOPOJI,
arJioMepaToB, IIJJAKOB U MeTautoB. OO01as
XapakTepUCTHKa KpucTauoB. Kpatkas ucropus
pa3BUTHS 00IIEH U TEXHHIECKOU
KpUcTaIIorpadguu 1 MUHEPAJIOTHH.
ArperaTHble COCTOSTHUSI BEIIECTBA.
Kpucrani u KpucTaJsIM4eckoe COCTOSHUE
MUHEpaIoB 1 MeTayioB. O0mue cBoKCcTBa
KPUCTAJUIOB: OJJHOPOJHOCTb, TUCKPETHOCTD,




Kon
TEMBI

Tema
MYCIIATIIIUHEI

Coneprxanue

aHU30TPOIHOCTh, CAMMETPUYHOCTh, CHOCOOHOCTh
K CaMOOI'paHeHuI0. PacipocTpaHeHHOCTh
MHUHEPAJIbHBIX KPUCTAJUIOB B IPUPOJIE, TEXHUKE U
OBITY.

T1.2

CummeTtpust
KpUCTAJUIOB

DNeMEHThl CAMMETPHH: TICHTP, TJIOCKOCTH H
ocH (IOBOPOTHBIE U NHBEPCUOHHBIE) CAMMETPUU.
B3aumoneiicTBre 351eMEHTOB CUMMETpUU. Buib
CUMMETPHUU, CHHTOHUH, KATETOPUH U UX
KJ1accuuKarms.

T1.3

[Tpocteie hopmer
KPHCTAJUIOB

Kpucrann, ero rpanu, pedpa v BEpIIUHBI.
CBs13b BHelIHEH (POPMBI U BHYTPEHHETO CTPOCHUS
KpucTayos. PopMa KpUCTAUIOB. 3aKOH
MOCTOSIHCTBA JIBYI'paHHBIX yriioB. [IpocTeie u
KOMOMHAIMOHHBIE POPMEBI rpaHeii, pedep u
BepivH. BHeniaue Gpopmbl 1 aHaTOMUS
kpuctamioB. CkeneTHble (HOPMBI KPHCTAIIOB.
Kpucrannnueckue 1BOMHUKH.

T1.4

Kpucramnorpadpuuecku
€ CHUMBOJIBI

[TpaBuiia BbIOOpa KpuCTAIIIOrpapUuecKux
OCEH U €IMHUYHOU I'paHu. 3aKOH PallMOHAIBLHOCTU
OTHOLIEHU nTapaMeTpoB (3akoH ["aron). MHaekch
U CUMBOJIBI IpaHeil, pedep, BEpIIMH U UX MPOCTHIX

dbopm.

P2

Ocnoegubl Kpucmaioxum

uu

T2.1

[1moTHelIE aTOMHBIE
YIAKOBKHU U TUIIBI
KPUCTAJUTMYECKUX PEHIETOK.
[Momumopdusm u
nzomopdusm. Turmsl
XUMUYECKOM CBA3U B
KpHCTaIax

AToMHBIE U MOHHBIE paauychl. [lnoTHelme
YIIAKOBKU aTOMOB B KPUCTAJUIOXUMHYECKHUX
cTpykrypax. [IpocrpancTBenHas
KPUCTAJIJIMYECKAs] PEIIETKA U €€ DJIEMEHTBI: Y3JIbI,
PAIBL, IJIOCKUE CETKH U AJIEMEHTapHbIC STYEHKH.
PetukynsapHas IUIOTHOCTB IUIOCKUX CETOK U
rpaHel Kpucrasia. YTJIOBbIE U JTUHEHbIE
IapaMeTpsl KPUCTAUIMYECKHUX pPEelIeTOK. THIbI
KPUCTAJUIMYECKUX pemeTok bpasa.
TpaHCHAALMOHHAS CUMMETPHUS KPUCTAIIIMYECKUX
CcTpYKTYp. IIpocTpaHCTBEHHBIE TPYIIIBI
cummerpuu E.C. @enoposa. [Tomumopdusm.
[Momurunuzm. N3omopdusm. M3oaumopdusm.
THUIBI XUMUUYECKHX CBSI3€H B KPUCTAILIAX.
Koopannanyonssle uncna. Kpucrammuaeckue
pacTBOPBI 3aMELIEHUS, BHEIPEHUS U BBIYUTAHUS.
MopdoTponusi. ATOMHBIE pa3pyLIEHUs CTPYKTYPBI
kpuctamoB. Knaccugukanus nepexros
CcTpyKTypHhl. Toueunsie AedekTsl. Jluciokammumn
KpaeBble U BUHTOBBIE. [lToTHOCTH AMCIOKAIMiA,
MeToabl X Habmoaenus. CTpyKTypHhI pacnaja
M30MOP(HBIX KPUCTAIIMYECKUX PACTBOPOB.

P.3.

OcHoevl MUuHepaiocuu

T.3.1

BBognas gexius.
Munepanorus

[TonsiTne 0 MuHEpase u MuHepaoruu. Pois
MHUHepaJla Ha CiIy>k0e UBUIM3alMU. MuHepaibl 1
MUHEpAIbHOE CHIPHE B YEPHON METAJLUTYPIHUH.
OO1ast, reHeTHYEeCcKasi, pernoHajIbHas,
KOCMHUYECKasl, TEXHUYECKas U TEXHOJIOTHYECKast
MUHEpaJIOTus.
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T.3.2.

Kpucrannoxumudeckas
KJaccu(uKaus MUHEPAJIOB

Kpucrannoxumuueckas kiaccuukanus
MUHEpAJOB, €€ MPUHLUIILI. XapaKTEepPUCTHUKA
MHUHEPAJIbHBIX TUIIOB, NOJTHUIIOB; KJIaCCOB,
MOJKJIACCOB; TPYIIL, HOATPYII; BHJIOB,
Pa3sHOBUJHOCTEH; MHANBUIOB U CYOUHAUBU/IOB.

[TonsTHE O pyaax U TOPHBIX MOPOIAX.

[TpombliieHHas KiaaccupuKaus
muHepanioB. Knaccudukanus MuHEpanbsHOTO
CBIPbsI B YEPHON METaTypIruu:

-)KEJIe30PYIHOE: ChIPOE (MapTEHOBCKHE,
JIOMEHHbIE, arJIOMEPALMOHHbIE PYbI),

oOoraieHHoe (MPOMIPOAYKT, KOHIICHTPAT),

CHUHTE3MPOBAHHOE (arjioMepar, OKaThIIIH,
beppocIuiaBsr),

-Jierupytouee: (pyasl Maprasua, Xxpoma,
KoOasbTa, BoJb(pama u ap.),

-urrocyronue: (KaIbIUT (M3BECTHSK),
U3BECTh, JOJIOMUT, KBap1l, (PIFOOPUT U JIp.),

-OrHEYNOpHBIE: (MarHe3uT (IepuKias),
JOJIOMHT, HIMTUHEIb, XPOMUT, OOKCUT (KOPYHL),
KAOJIMHUT (MYJUINT), KBapll (TPUIUMMUT,
KpUCTOOQINT) U Ap.),

-[IUTAKOOOPa3yIOIe MUHEPAITBI (OJTHMBHHBI
(dbopcreput, hasnut, KATLIHOOJIUBHUH ), METUIHTHI
(reneHuT, OKEPMaHUT), MUPOKCEHBI (TUOTIC],
reJIcHOepruT) U ap.),

-MUHEPAJIBI - HOCUTEIN BPEIHBIX
TEXHOJIOTHYECKUX MpUMeceil: cepbl, hocdopa,
LUHKA U JAp. (CyIb(UIbl: MUPUT, APCEHONTUPHUT,
NUPPOTHH, chayneput u JIp.; pocdaTel: anaTur,
CHWJIMKOKApHATUT U Jp.)

[TapareneTnueckasi acColMalusi MUHEPAJIOB.

T3.3.

OnTuyeckue u
MEXaHUYECKHUE CBOKMCTBA
MHUHEPAJIOB

OnTHyeckue CBOMCTBA:

llokazamenu npenromienus B ONTUIECKH
M30TPONHBIX (KPUCTAILIBI BBICIIEH KaTErOpHH) U
AQHU30TPOIHBIX (KPUCTAILIBI CpesiHEH (O JTHOOCHBIE)
Y HU3LIEH (IBYXOCHbIE) KaTeropuil) MUHEpaJIax.
JBynpenominenue. [lneoxponsm MuHepaos.
OnTuyeckre METO/IbI OIpeIeTIeHHS
IJJAKOOOpa3yIoIUX MUHEPAJIOB B MTPOXOISAIIEM
CBeTe - meTporpadusi.

L]gem B KpUCTAJUIMUECKOM arperare u
nopoike (1BeT 4epThl). [[puarHbI OKpacku
MUHEpPAIOB. JIFOMUHECIIEHIINS MUHEPAJIOB.
BusyanbHble METO/IbI OTIPE/IENIEHNS MUHEPATIOB.

Eneck - ompaosicamenvnas cnocobnocmu
MUHEPAJIOB. 3aBUCUMOCTD OyiecKa OT
KPUCTANIOXUMHUYECKUX (METAJITMUECKUH,
MOJTYMETaJUTMUECKUH, alIMa3HbIHN, CTCKIISTHHBIN) 1
KPUCTANIOMOP(}OIOrHYecKUX (3epKalbHBbIi,
MaTOBBIH, )KUPHBIH, IIETKOBUCTHIN U JIp.)
ocobenHocTel. OnTudeckre MeTo bl ONpeICICHUS
METAJIJIOB M PYJHBIX MUHEPAJIOB B OTPAXKCHHOM
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1BEeTE - MUHEparpadus.

MexaHnueckue CBOMCTBAa MUHEPAJIOB:
CnatiHocmb, omoOeabHOCMb U USIOM B
KpHUCTaJlJIaX MUHEPAJIOB. 3aBUCUMOCTb CIIAHOCTH

OT KPUCTAINIOXUMUYECKIX OCOOCHHOCTEM
MuHepanoB. ClallHOCTh - MPUMEP aHU30TPOITHHI
MUHEpAJTBHBIX KprcTamuioB. Kinaccuduxarms
CHaHOCTHU 1O ()OpPME U CTETICHH COBEPIICHCTBA.
Mertoabl onpeieneHusl.

Teepoocmeb munepanog. Meroabl
OIpeIeNIeHUsI TBEPAOCTH: METObI LIApaNlaHus
(aTanoHHas aecaTubanbHas HIKaisa TBEPAOCTH
Mooca) v BaaBiarBaHUs aIMa3HON MHpPaMUIbI
Bukepca (MuxporBepromepsl [IMT).
PerukynspHas u BeKTOpUaabHas aHU30TPOIUS
TBEPJAOCTH. XPYIKOCTh, YIIPYTOCTh, THOKOCTH 1
AIIaCTUYHOCTH MUHEPAJIOB.

[Ipoune cBoiicTBa MUHEPATIOB:

IInomnocme. Inddepennumanmsi MUHEpPAIOB
10 TUIOTHOCTH B IIPOLIECCE KPUCTATUIU3ALIUU.
JIukBanus. PacciioeHre MuHEpaabHBIX PacIljIaBOB
B IIpHpojie (MarMa) u B METaTypruu (Iuiak /
Metasut). ['paBUTalIMOHHBIE TTPOLIECCHI
o0oraleHus: MUHEpPaJIoB.

Dnekmpomaznummusie C80UCMBA MUHEPATIOB.
MaruuTtHsie cBOMCTBa. METOABI MATHUTHOTO
oborarmieHus >KeJIe3HbIX PY/I.
Tepmonnexkrpuueckue csoiictBa. TepmoI/IC.
Tepmomnapsl. [Ibe30351eKTpUUECKHE CBOMCTBA
(crabunuzanus paguoBOJH, THIPOAKYCTHKA,
KBapIIEBBIC YaChl U JIp.).

OrneynopHOCTh (TeMiepaTypa MaaBiIeHHUs ),
TUAPOPUIBHOCTD, THAPOPOOHOCTD,
PacTBOPUMOCTH B BOJIE U KHCIIOTaX, BKYC, 3alax U

mp.

T3.4

CTpyKTYpBI ¥ TEKCTYPBI
MUHEPAJIBHBIX arperaTton B
pyZax U TOpHBIX TOpOAax

WneanbHble U peanbHble KPUCTAIIBL.
Kpucramiomopgomnorudeckas CTpykTypa.
[TonsTHs 00 orpanke, rabuTyce u 00JIMKe
KPUCTAUTHIECKAX MUHEPAITBHBIX HHIUBU/IOB.
Knaccugukarus KpucTauioB Mo o0JIuKy
(M30METpHUYHbIE, YITUHEHHBIE U YIUIOMIEHHBIE).
OTtHOCHUTENBHBIE U A0COIIOTHBIE pa3Mephl
MUHEpaIbHBIX HHIUBHUIIOB. [ panynomMeTprueckas
KJaccu(uKalus MUHEPAJIbHBIX CTPYKTYD.
YnopsnouenHoe (mapauieabHoe, ABOMHUKOBOE,
paIualbHO JYYHUCTOE U JIp.) U Oecriops0uHOoe
CpacTaHWe MHUHEPAITHHBIX WHIUBH/IOB.
OHJ0TaKCHAIIbHOE, SITUTAKCHATILHOE U
MOWKHUITUTOBOE IPOPACTaHNE MHHEPATLHBIX
WH/IUBUJIOB.

TekcTypbl MUHEpAIbHBIX arperaTos.
Oco0bie pOpMBbI MUHEPATIBHBIX TEKCTYP: APY3HI,
cheposInThl, KOHKPELMH, CEKPELIUH U T. 1.




Kon Tema
Coneprxanue
TEMBI JUCITUTLIAHBI
OcHoBHbIE MOP(OJIOTUYECKUE THITBI TEKCTYP:
MaccuBHas (OJHOPOAHAS ), BKPAILJICHO-TISITHUCTAS,
ciouctas (rmosocuaras), reopMarmoHHas
(TperieHHas, MPOKHUIKOBAsI, OpEeKUHEBast).

T.3.5 Kpucrannoobpasyroria [Tporecchl kpucTamIo00pa3oBaHus B
s cpella B mpoLecce ra3o00pa3HbIX (ra3, map), KUAKuX (pacrias,
MUHEPaTI000pa30BaHusl. pacTBOp) U TBEPABbIX (KPUCTAIUIMYECKAS,
Kunernueckue Tumsl amopduas) cpenax. [lonsarue o cTabUIBHOM,
KpUCTAITU3aUU PaBHOBECHOM, METACTAOMIIBHOM U JTaOUIILHOM

COCTOSIHMM KPUCTAJIOB U KPUCTAIUI000pa3yrolei
cpensl. Kunernyeckue npoMbBIIUIEHHBIE TUITBI
KpUCTAJUTU3ALUN

T.3.6 3apoxieHue [Ipouecchl 3apoxkaeHus1, pocTa u
KPUCTAILJIOB B F€OJIOTUYECKUX | pa3pylIeHUS KPUCTAIUIOB B Ta3000pa3HbIX (Tas,

U METAJUTYPTUYECKUX nap), >KUJIKHUX (pacruiaB, pacTBOP) U TBEPBIX

npoiieccax (KpHCTaUNIMYECKUX, aMOP(HBIX) Cpeax.

['oMoreHHbI€ U TeTepOreHHbIE IPOIECCHI

3apoKACHHS KpUCTAIUOB. Kpucramioxumudeckue
THUIIBI 3aPOJIBIIIEBHIX LIEHTPOB KPUCTAIIN3AIUU
[IPU T€TEPOTCHHOM 3apokieHUH. DaKTOPHI,
BIIUSIIOLIME Ha CAMOIIPOU3BOJILHOE 3apOKICHUE
KPUCTAIJIOB U CHEIU(UICCKIE OCOOSHHOCTH
LEHTPOB KPUCTAJUIM3AIMH IIPU T€TEPOreHHOM
3apOKICHUH KPUCTAILJIOB.

T.3.7 OcHOBHBIE TEOPHH OCHOBHBIE TEOPUH POCTA KPUCTAIIIOB:
pOCTa KPUCTALIOB B IIPOIECCe | TepMOJAMHAMUYecKasi, tudy3noHHas,
re0JIOTMYECKOro 1 abcopOLrOHHAas, MOJIEKYISIPHO-KUHETHYECKasl,
TEXHUYECKOTO nuciokannorHHas. OcoOOCHHOCTH UX peaTn3aluy B
MUHEPAT000pa30BaHUS MPUPOIHBIX U TEXHUYECKHUX ycI0BHIX. CIOCOOBI

YIPaBJICHUS] KHHETUKON KPUCTAILTU3AIUU U
KaueCTBOM 00pa3yIOIINXCs METAIJIOB U
MUHEpAJOB.

P4 T'eonocuueckue npoyeccol

T.4.1 OcHOBHBIE ['eosiornyeckoe cTpoeHne 3€MHOTO IIapa.
re0JIOTMYECKUE MPOLECCH DHooeenHvle npoyeccol
o0pazoBaHus MUHEPAnIoobpazo6aHus.

MeCTOpO)KI[eHI/Iﬁ IMOJIC3HBIX
HCKOITa€MbIX

- MarMaTu4eckue (MHTpy3UBHbBIE U
7¢¢y3uBHBIE), KpaTKasi XapaKTepUCTHUKa
MarmMaTU4eCKuX MOpoJ U MECTOPOKICHUM
MOJIE3HBIX HCKOMAEMBIX, B TOM UHCIIE
KeNe30pyIHBIX B BYJIKAHWYECKUX TPYOKaxX B3phIBa
B Boctounoii Cubupu;

- IErMaTUTOBBIE, KPAaTKasi XapaKTepUCTHUKA
MIOJIE3HBIX HCKOMAEMBIX;

- KOHTaKTOBO-METAaCOMAaTUYECKUE
(CKapHOBBIC) KEIE30PYAHBIC MECTOPOKICHUS
Anrae-CastHCKOM TOpHOU 001acTH;

- TUAPOTEPMANIbHBIE MECTOPOXKICHUS
LIBETHBIX U JIETUPYIOIIUX PYI.

DK302€eHHble NPOYecchbl:

- (huznyeckoe, XUMHUECKOE U
OMOJIOTNYECKOE BEIBETPUBAHUE (MKEJIE3HBIE ILUISIIBI
OypBIX JKEJIE3HIKOB U MAPTUTOBBIX P/ B 30HE




Kon
TEMBI

Tema
MYCIIATIIIUHEI

Coneprxanue

OKHUCIICHUS CYJIb(PUIHBIX MECTOPOKICHHN ),

- 0CaJI0OYHBIE: PACCHIITHbIC
(TUTaHOMarHEeTUTOBBIE POCCHIITU HA MOPCKOM
menbde, KBapIeBbie MeCKH U Jp.), XEMOTCHHBIS
(MOpcKue Ke1e30-MapraHieBble KOHKPELHH,
W3BECTHSKH, OTHEYTIOPHBIC TIIUHBI U JIP.),
OonoxuMuueckue (0OJIOTHBIC KEIE3HBIE PY/IbI,
TOP(QSHUKY H IP.).

Memamopgozennvle npoyeccuol:

PervonanbHbIN, KOHTAKTOBBIM U
nuHaMu4deckuit metamopdusm. Craauu
MeTamopduszma. MetamopgporeHHbIC
MECTOPOKICHHUS JKEIE3UCTHIX KBAPLIUTOB,
KaMEHHBIX yIJIeH, KBapIIUTa, OTHEYTIOPHBIX
AHJATy3UTOBBIX U KHAHUTOBBIX CIIAHIIEB U JIP.

T.4.2

TexHuueckue
IPOLIECCHI
MHUHEpaJI000pa30BaHUs MIPH
arjoMepanum B
IIPOU3BOJICTBE UyTryHa U
CTaJI U B OTHEYIOPHOM

dyTepoBke

Jpobiienune u oboraiieHre MoJe3HbIX
uckonaeMbix. [loHsTHE O KOHIIEHTpaTe U OTX0Jax
(xBOoCcTax) oboramieHus.

Arnomepanusi 1 OKOMKOBaHHE.
MuHepanorus Kene30pyAHbIX araioMepaToB U
OKATBILLIEH.

Munepanoobpa3zoBaHue B JOMEHHBIX
npoueccax. MUHepanorust JOMEHHBIX [IUIAKOB,
rapHucaxa Ha yTepOBKE 1 MUHEPAIbHBIX
OTJIOKEHUH (LIMHKHUTA) B TPYOOIIPOBOIAX.

MunepanoobpazoBaHue mpu
CTaJICTNIaBMIIbHBIX Mpolieccax. ACCUMUIIALUSL
n3BecTH. MUHEpAJIOTHS CTaIeTIaBHIbHBIX
IIJTaKOB.

Munepanoobpa3oBaHre B OTHEYITOPHBIX
U3ETHAX B METALTYprun. MuHepaaorus
KBapLUUTOBBIX (JUHACOBBIX), IIAMOTHBIX,
NEPUKIIA30BbIX, IMUHEIb-(POPCTEPUTOBBIX,
CMOJI0-/10JIOMUTOBBIX, MYJUIMTOBBIX U MPOUYUX
OTHEYTIOPOB.

Musnepanoobpa3zoBaHue B IPOU3BOJICTBE U
UCTIOIB30BaHUM (prrocoB. MuHepamorus
MHUHEpaJIbHBIX (IIFOCOB.

MuHepanorusi MeTaTypTHYeCKUX IIIaMOB
Y TIBLTH.

DKoornyeckasi MUHEPAJIOTHs B PEIICHUT
po6JeM KOMIUIEKCHOW MaJlo- Wi 6€30TXO0IHOM
nepepaboTKU MUHEPATILHOTO ChIPbSL.

T.4.3

OCHOBHBIE METOIBI
KPUCTAJIIO-MUHEPATOTHYECK
UX U nerporpaduyeckux
HCCIeI0BaHUM

Kpucrannomopdonorudeckuii u
TOHMOMETPUYECKUI aHaIn3.
I'panynomerpuyeckuii aHamms.
XuMuueckui (MOTHBIHN, JIOKATbHBIH,
CIIEKTPAJIbHBIN, PEHTI€HOCTIEKTPAJIbHBIN,
HHEPrOUCTIEPCUOHHBIN) aHATN3.
HuddepennnanbHO-TEpMUUECKUNA aHAIN3.
PentrenoBckuii ananu3. KonmmdecTBEHHBIN 1
KaueCTBEHHBIN ()a30BbIC aHATN3bI.
KonnuecTBeHHBIN 1 KaU€CTBEHHBIN XUMHUYCCKHE




Kon Tema

Coneprxanue
TEMBI JICIIATUTHHEI

PEHTTE€HOCTIEKTPaIbHbIC aHAN3bI. JIOKaIbHBII
PEHTI€HOCTIEKTPAJIbHBIN aHAIH3.

[Terporpaduueckuii aHaIN3 TOPHBIX TTOPOI,
METAJITyPrUYECKUX IIJIAKOB U OTHEYIIOPOB.
MuKpocKonu4eckoe NccieI0BaHle MUHEPAJIOB B
IIPOXOJISIIEM CBETE.

Muneparpadudeckuii aHaiu3 py,
arJioMepaToB, METAJJIOB U CILJIABOB.
MukpocKonu4yeckoe Nccie0BaHle MUHEPAJIOB B
OTpPaKEHHOM CBETE.

DJEeKTPOHHBIE MUKPOCKOIIMYECKHE
ucciae10BaHus (METOAOM PEIUIMK, CKAHUPOBAHUS U
MIPOCBEUYMBAHUS).

doTorpaduieckre METOIbl HAYYHBIX
UCCIIeIOBaHMM (MaKpo- U
MUKpoQoTorpapupoBaHue).

KomnrerorepHas rpadguueckas u
cTaTHCTUYECKasi 00pabOTKa TaHHBIX
MHUHEPAJIOTHYECKUX U KPUCTATUIOXUMUYECKUX
HUCCIIEIOBAHUN.

Ilpumepnaa memamuka camocmoamenvHoil padbomul

CamocTrosTrenbHas paboTa 3aKJII0YaeTCsl B M3YYEHMM PEKOMEHIYEeMOH JUTepaTypsl IO
TE€MaTHKe MPAKTUYECKUX 3aHSATUI U B BBIMOJIHEHUH JJOMAIIHUX padoT MO AUCHUILINHE.

Ilpumepnuoiii nepeuens mem Oomauwtnux paoom:

1. Tlepeuens Tem nomariHeit padbothl Nel: «OCHOBBI KpucTaorpadum:

e licTopus pa3BUTH MUHEPAJIOTUN U METAJUTYPTUU

e [Ipeamer u 3amaun Kpuctauiorpaguu, KpUCTANIOXUMUM U MUHEPAJIOTHH. 3HAYCHHE
TUX HayK JJIsl MCCIENOBAaHUS MHUHEPAJOB, py[, TOPHBIX IMOPOJ, arJioMeparoB, LUIAKOB U
METAJIJIOB.

e KpaTkas uctopust pa3BUTHS 0011l U TEXHUYECKOW KpHcTauiorpaduu 1 MUHEPaIOrHH.

e ArperatHble COCTOSIHUS BemlecTBa. KpucTaml M KPUCTAIIIMYECKOE COCTOSIHHUE
MUHEPAJIOB U METAJIJIOB.

e O0mMe CcBOMCTBa KPUCTAJIOB: OJHOPOAHOCTb, JUCKPETHOCTb, AHU30TPOMHOCTb,
CUMMETPUYHOCTh, CIIOCOOHOCTh K CaMOOTPaHEHMIO. PacnpocTpaHEHHOCTh MMHEPAJIbHBIX
KPUCTAJIJIOB B IPUPOJIE, TEXHUKE U OBITY.

2. Ilepeuens Tem nomarsei pabotsl Ne2: «OCHOBBI KPUCTAIUIOXUMHUK.

e [IpocTpancTBEeHHAs! KpUCTAINTMYECKas peleTKa U €€ 3JIeMEHTHI: Y3JIbl, Psi/Ibl, TUIOCKHE
CETKU U dJIEMEHTapHbIE YEHKU.

eTumbpl  KpUCTAIIMYECKMX  pemerok  bpaes.  TpaHcisiuMOHHAs  cCUMMETpPHUS
KPUCTAIIIMYECKUX CTPYKTYP.

e [Tomumopdusm. [onmurunuzm. Uzomopduszm. Mzoaqumopdusm.

eTumsl XMMHYECKMX CBA3€M B  Kpuctaax. KoopAauHAalMOHHBIE — YHCHA.
Kpucrannuueckue pacTBOpHI 3aMEIeHHs, BHEIPEHUS U BeIYMTaHUSA. MopdoTpornusi.

e ATOMHbBIE pa3pylleHHs CTpYKTypbl KpuctamioB. Krnaccudukamus nedexros
CTpYKTYpbl. Toueunsle nedekThl. JIucaoKauy KpacBble 1 BUHTOBBIE.

e [IoTHOCTH AMCIOKAIM, METOABI MX HaOmoneHust. CTpYKTYypHl pacnaia n30MOp(HBIX
KPUCTAJTIMYECKUX PACTBOPOB.



3. [lepeuensp Tem momarniHei padboThl Ne3: «OCHOBBI MUHEPAIOTHI

e [lonsiTue o MuHepaiie u MuHepanoruu. Poib MuHepasna Ha ciayk0e HMBUIN3ALUN

e MuHepaibl U MUHEPATIBLHOE ChIPhE B YEPHON METAITyprun

e O0mmas, reHeTHYeCcKas, pErHoOHAIbHAS, KOCMUYECKas, TEXHIUYECKAast M TEXHOJIOTHUECKast
MUHEPAJIOTHSI.

e MuHepanbHOE ChIphE 711 YePHOU METAITYPTUHU: KEJIe30PYIHOE: ChIpOe
(MapTeHOBCKHE, TOMEHHBIE, arlIoMEPalliOHHbIC PY/IbI).

¢ CuHTE3MpOBAHHOE (ariomMepar, OKaThIIHU, PeppoCIiaBbl) MUHEPATIBHOE ChIPbE IS
YEPHOU METAJUTyprUH.

¢ Pynibl Mapranua, xpoma, kodaibTta, BoJbdpama U Jp. pyAbl, Kak JETUpyroliee
MUHEPAIBHOE ChIPhE AJI YEPHOM METaJLTypIrHH.

e MuHepaibHO-ChIpheBas 0a3a Mo (IFOCYIONIUM U OTHEYITOPHBIM MHUHEpAJIaM,
MPUMEHSIEMBIM B YePHOU METALTYpTrun: (KaabIUT (M3BECTHSK), U3BECTh, JOJIOMUT, KBaPII,
(GIIOOPUT | JIp.; MAarHe3uT (TIEPUKIIa3), TOJIOMUT, IIIMHHENb, XPOMUT, OOKCUT (KOPYH.),
KAOJIMHUT (MYJUTUT), KBapIl (TPUIUMHUT, KPUCTOOAIUT) | JIp.)),

e OCHOBHbIE CBEICHUS O PU3UKO-XUMUYECKUX CBOMCTBAX HUIAKOOOPA3YIOMINX
MUHepasIoB (OMUBUHBI (PopcTepuT, PasiauT, KaabIIUOOIUBHH), METUIUTHI (T€JICHUT,
OKEPMaHUT), MUPOKCEHBI (JIMOTICII, TeICHOSPTHT) U Ip. ).

e OU3UKO-XUMUYECKUE CBOMCTBA MUHEPAIIOB - HOCUTEJIEH BPEAHBIX TEXHOJIOTHUYECKUX
npuMeceii: cepsbl, pochopa, muHKA U 1p. (CyIb)UIBI: TUPUT, APCEHOIIUPUT, MUPPOTHH,
cdaneput u 1p.; pocdaTel: anaTUT, CUIUKOKAPHATUT U 1p.) VX BIUsHUE Ha KaueCTBO
METaJITypruYeCcKOil MpOLyKIUH.

4. Ilepeuens TeM nomarHen padoTsl Nod: «I'eonornyeckue mporecch

e OCHOBHBIE PHJIOT€HHBIE MTPOLIECCHl MUHEPATIO00Pa30BaHUS

® DK30reHHbIE MTPOLIECChl MUHEPATIO00pa30BaHUS

e TexHHUYeCKUE MPOIIECCHl MUHEPAIIO00Pa30BaHMUsl P arjioMepaluu

® MuHepanooOpa3oBaHue B JOMEHHBIX MTPOLECCaX

e MuHepasorus JOMEHHBIX IIJIaKOB, TapHUCaXa Ha (QyTepOBKE U MUHEPATHHBIX
OTJIO’KEHUH B TPyOOIPOBOIax

ITepeyenb npakTU4ecKux pador

1. OnpeneneHne CMMMETPUN HA MOJEIIAX UI€aIbHBIX KPUCTAJIOB.

2. OnpeneneHne BHEIIHUX TIpaHHBIX, pEOEPHBIX UM BEPIIMHHBIX (opM B
KpUCTa/laX. YCTAHOBKA KPHUCTAUIOB M OIpENeeHUue KPUCTAUIOrpapUuecKuX CHUMBOJIOB
IPaHHBIX, P€OEPHBIX U BEPIINHHBIX (HOPM.

3. N3ydeHne cucTeMaTHYeCKON KOJUIEKUIMM MUHEpaaoB. DOpMbl NPUPOAHBIX
Bbl/IeJICHU il MHMHEPAJIOB

4. J{marHocruyeckue CBOMCTBAa MUHEPAJIOB.

S. W3ydyenue, omnucaHue (QU3NYECKUX CBOICTB, CTPYKTYPHO-TEKCTYPHBIX

0COOEHHOCTEH cpacTaHus, ONpeeseHHe MUHEPAJIOB, CIIOCOOOB MX HMCIIOJIb30BaHMS B YEPHOU
METaJUTypTHH U HAPOJHOM XO35HCTBE.



IIpunoxenne 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHHs IPOMEKYTOYHOM aTTeCTALMHU
a) [lnannpyemble pe3yabTaThbl 00yUeHNsI H OIIEHOYHbIE CPeICTBA /I IPOBEAeHHs MPOMEKYTOUYHOM aTTeCTAllM:

Kox HNuauxkarop
JOCTHKEHHUS OueHo4yHbIE CpeCTBA
HHIMKATOPA .
KOMIIEeTeHIINIi
IIK-4 - Cnoco0eH BbINOJHATH 331a4M MO OlleHKe ChIPbS U MeTALUIYPru4ecKoil NpoAyKUNU, KOPPEKTUPOBATH U KOHTPOJIMPOBATh

NMPOU3BOJACTBEHHbII NMPoLecc

IIK-4.1

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

IIpuMepHBbIii HepedyeHb BOIPOCOB K 3a4eTy

[TonsiTvie 0 KpUCTaIe U KPUCTAJUIMYECKUX BEILIECTBAX.

OCHOBHBIE CBOWCTBA KPUCTAJLIOB.

CuMMeTpHs KpUCTAIUIOB, BUABI CUMMETPUU, CHHTOHUH, KATETOPHH.
IIpocTpaHCcTBEHHAs KPUCTAIUIMYECKAS PELIETKA, €€ DIEMEHTBI U ITapaMeTPBI.
[TonsiTHE O MPOCTHIX U KOMOMHAIIMOHHBIX (POpMax, MPUHLIUIIBI UX HA3BAHUSL.

ok wdE

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

8. IlpaBmiia ycTaHOBKM KyOWYECKHX M TETPAaroHaJbHBIX KPUCTAJIIOB.

9. IlpaBmiia yCTAaHOBKH TPUTOHAIBHBIX M T€KCATOHAIBHBIX KPHCTAIJIOB.
10.ITpaBuna ycTaHOBKH KPUCTAJUIOB HU3ILIEH KaTETOPHH.

11.3ak0H MOCTOSHCTBA TPAHHBIX YTJIOB.

12.0cHoBHBIE 337]aul KPUCTAIUIOXMMHUHU. THIIBI TNIOTHEHIINX IAPOBBIX YIAKOBOK.
13.0OcHOBHBIE THIIBI KPUCTAIUTMYECKUX PEHIETOK U TUIHI pereTok BPABD.

14. Tunsl KpUCTAUIMYECKUX CTPYKTYP MOHHBIX KPUCTAJLIOB.

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.ITonmumMoppU3M 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.MexaHndeckue (TBepIOCTb, CIIAHHOCTh, U3JI0M) CBOMCTBA MUHEPAJIOB.

VYcranoBka kpuctauios. [IpaBuiia BeiOOpa oceil U equHUYHON rpaHu. UHAEKChl 1 CUMBOJIBI TpaHel
U TIPOCTHIX (popM.




Kon
HHIMKATOpAa

HNuaukarop
JOCTHKEeHUS
KOMIIeTeHIN

OuneHoYHBIE CPeICTBA

23.Mopdomorust MuHepasioB. [IoHsITHE O CTPYKTYype 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, HATEYHBIE (DOPMBI.

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

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

29.XapaKkTepucTuKa KapOOHAaTHBIX MHHEPAJIOB: KaJbLMT, JOJIOMHUT, MarHe3uT, CHUACPHUT, MaJaxurT,
a3yput. FIX poJib B UepHOU METAILTYpIUH.

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

31.XapakTepucTiKa MUHEPAJIOB U3 Kjlacca Cyab(haToB: OAPUT, TUIIC, AHTUIPUT.

32.XapaKTepucTUKa CHIIMKaTHBIX MUHEPAJIOB M3 TPYIIIIHI TOJIEBHIX 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(puOo00B: (AKTUHOIUT U pOroBas 0OMaHKa).

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

37.MarmaTtudeckue mporeccel (3QQy3uBHBIE W HHTPY3UBHBIC). Kitaccudukaruss mMarmMaTHYeCKHX
MOpOJ: KHUCIble (TPaHUT), cpeAHHe (CUEHHUT, TUOPUT), OCHOBHBIE (TabOpo, 0a3zaibT), YIbTPOOCHOBHBIE
(TyHUT, KUMOEPIIUT), IeNOYHbIe (HE(ETMHOBBII CUEHHUT).

38.IlermaTuToBBIE, KOHTAKTOBO-METACOMaTHYECKUE (CKapHOBBIE) M THUAPOTEPMAalbHBIE IMPOLECCHI.
MecTopoKACHHUS TIOJIEBBIX NCKOITAEMBIX, CBS3aHHBIE C STUMH IPOIECCAMHU.

39.0K30reHHBIe TPOLECChl: BBIBETPUBAHHWE U 0CaAK000Opa3zoBaHMe ((U3NUYECKOE, XUMHUYECKOE H
OnoxuMHUIecKoe). MecTopOoXKIeHHS MOJIE3HBIX HCKOMAeMBbIX.

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




HNuaukarop
JOCTHKEeHUS OueHovHbIe CPeACTBA
KOMIIeTeHIN

Kon
HHIMKATOpAa

41.TexHUYeCcKHE MPOIIECCHl MUHEPAT000pa30BaHUsI.

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 CBEJICHHS O KPUCTAJUIM3AINHU 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, NOKA3ATEJM 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.

HIkana oueHMBaHUs JOMAIIIHUX PadoT

OrnenuBanue noMamHuxX padboT mo auciuruinHe «OCHOBBI MUHEPAJIOTUNY TPOBOAUTCS 1O
MPUHIINITY «3a4TEHO» / «HE 3aUTEHO.

«3auTeHO» BBICTABISIETCS B ClIy4yae, €ClId JOMAIIHAg paboTa opopmiieHa B COOTBETCTBHE C
TpeOOBaHUSIMU METOJIMYECKUX YKa3aHHUl, TeMa JOCTaTOYHO IMpopaboTaHa, MaTepuan XOpOIlIo
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
MUHEPAJIOTUN» BKIIIOUAET yUYeT YCHEIIHOCTH 10 BUAAM OIEHOYHBIX CpeACTB (11.6.).

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

Tembl gOoMamIHUX pabOT pacHpelessitoTcsl Ha MEPBOM MPAKTUYECKOM 3aHATHUH, TOTOBbIE
paboThI MPEIOCTABIISAIOTCA B COOTBETCTBYIOIINE CPOKH.

Jlomyck K 3a4eTy ¢ OLlEHKON BBICTABIISETCS MPU:

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

IlIxana oueHUBAHUSA MNPaAKTUHIECCKUX paﬁoT

HpaKTI/I‘-IGCKI/Ie 3aHATHUSA CHUTAIOTCA YCIICIITHO BBINOJHCHHBIMHA B CJIydac MpPEAOCTAaBICHHA B
KOHIIC 3aHATHUA 0TYCTA, BKIIFOYAOMIETO TEMY, COOTBCTCTBYIOIIUC PUCYHKH U ITOAIHUCH.

[TpomexxyTouHast aTTecTanus no auciuIuimae «OCHOBBI MUHEPAIOTUNY BKIIOYAET
TEOPETUIECKHE BOITPOCHI, TO3BOJISIFOIINE OIICHUTh YPOBEHDb YCBOCHUS 00yUJAIONTUMUCS 3HAHUH, 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

1. ITonsiTHE O KpUCTAIIIE U KPUCTAIUINYECKHUX BEIECTBAX.

2. OcHOBHBIE CBOWCTBA KPUCTAJIJIIOB.

3. CuMMeTpHs KpUCTAJUIOB, BUABI CAMMETPUU, CHHTOHUHU, KATETOPHUH.

4. ITpocTpaHcTBEHHAs KPUCTAIUIMYECKAs PEILIETKA, €€ 2JIEMEHTHI U 1apaMeETPHI.

S. [TonsiTrie 0 MPOCTHIX U KOMOMHALIMOHHBIX (OpMax, IPUHILUIIBI UX HA3BaHUS.

6. VYcranoBka kpucramios. [IpaBuiia BeiOopa ocell 1 eqMHUYHOM IpaHu. MHIEKCH
CUMBOJIbI TpaHel U IPOCTHIX (OpM.

7. 3aKOH pallMOHAJIbHOCTH OTHOILIEHUI MapaMeTPOB - 3aK0H [ aron

8. [TpaBuiia ycTaHOBKH KYOMUECKUX M TETParoHaJIbHBIX KPUCTAJUIOB.

9. ITpaBuiia ycTaHOBKH TPUTOHAJIBHBIX U T€KCATOHAIBHBIX KPUCTAJUIOB.

10. [IpaBuna ycTaHOBKM KPUCTAUIOB HA3LIEH KaTErOpUU.

11. 3aKOH MTOCTOSIHCTBA T'PAaHHBIX YIJIOB.

12. OcCHOBHBIE 33JJa41 KPUCTAUIOXUMHUH. THIIBI IIIOTHEUIINX IIAPOBBIX YIAaKOBOK.

13. OcHOBHBIE TUIIBI KPUCTAUIMUECKUX PELIETOK U TUIIBI perieTok BPABD.

14. THUIBI KPUCTAIVIMYECKHUX CTPYKTYP HOHHBIX KPUCTAJLIOB.

15. THUIBI KPUCTANINYECKUX CTPYKTYP METALINYECKUX KPUCTAJUIOB.

16. TUumbl KPUCTATVITMYECKUX CTPYKTYP aTOMHBIX M MOJIEKYJISIPHBIX KPHUCTAJLIOB.



17. N3omopdusm, THIBI H30MOpdHU3Ma IO CTENEHH COBEPILICHCTBA M XapakTepy
3aMeIleHUs.

18. [Tonumopdu3M 1 MOAUTUTIH3ZM.

19. [TonsiTue o munepaine, pyzae u nopoae. [IpomMeinennas kinaccudukanms.

20. Kpucramnoxumudeckast KiaccuuKammsi MUHEPAIIOB.

21. Onrtuueckue (IBET, IBET YEPThI, OJIECK, MPO3PAYHOCTh) CBOKWCTBA MHUHEPAJIA.

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

23. Mopdomorust munepasioB. [ToHsITHE O CTPYKTYpE U TEKCTYpE.

24. [Tonstue 00 orpanke, raburyce u oOmmuke MuHepanoB. Kiaccudukamus
MUHEPAJIOB 110 OOJIMKY U CTETIEHU uarnoMopdusma.

25. Knaccudukamuss CTpykKTyp MO OTHOCHUTEIBHOMY U aOCOJIOTHOMY pa3mepy
MUHEPATbHBIX UHIUBUIOB.

26. Oco0ble popMbI MUHEPATBHBIX arperaToB APY3bl, ChepoauThl, HATEUHBIE (POPMBI.

217. [TonpoOHast xapakTepucTUKa remMaTuTa U KopyHjaa. CBeieHUs: 0 MarHeTHUTE.

28. [TonpoOHast xapakTepHCTHKa MarHeTuta u Xpomuta. CBeIeHUS O WINMHHETH U
BIOCTHUTE.

29. XapakTepucTuka KapOOHATHBIX MHHEPAJIOB: KAalbIUT, IOJOMHUT, MAarHe3WT,
CUJICPUT, MaJIaXuT, a3ypuT. MIX posb B UepHON METaITypruu.

30. XapakTepucTuka Ccylnb()uIoB: XaabKONUPUT, HHPPOTHUH, TaJCHUT, CQanepur,
MOJMOCHNUT, apCCHONHUPHT. VIX pOIIb B YEPHON METAILTyprUu.

31. XapakTepucTuka MUHEPaJloB U3 Kjacca cylnb(aToB: 6apuT, TUIIC, AHTHAPUT.

32. XapaKkTepuCTUKa CHITMKATHBIX MUHEPAJIOB M3 TPYIIIHI ITOJIEBBIX IIATOB.

33. XapakTepucTUKa MHUHEPAIOB U3 TPYNNbl OJMBHHOB: ((asiaut, Qopcrepur,
MOHTHYEILIUT).

34. XapakTepucTUKa CWIMKATHBIX MUHEPAJIOB W3 TPYMIMbl MHUPOKCEHOB: (IHOICHUI,
aBIUT, T€IEHOEPIUT).

35. XapakTepuCcTUKAa MHHEPAJOB TIpynmbl aM(puOOIoB: (aKTUHOJUT M POroBas
oOmaHka).

36. OO6mue mnpencraBieHus 00 DHAOTEHHBIX, DK30T€HHBIX M MeTaMOpP(OreHHBIX
nporeccax MUHEpaIooOpa3OBaHMs.

37. Marmaruyeckue mnpoueccsl (3p@y3uBHbIe M HMHTpY3uBHBIE). Kiaccudukarus

MarMaTU4ecKux IOpOA: KHCIble (TpaHUT), CpeqHue (CUEHHUT, AMOPUT), OCHOBHBIE (TabOpoO,
0a3anbT), yITPOOCHOBHBIE (IYHUT, KUMOEPIIUT), IeNOYHbIe (He(heTHHOBBIN CHEHHUT).

38. [lermaTuTOBHIE, KOHTAKTOBO-METaCOMAaTUIECKHE (ckapHOBEIE) "
THJIpOTepMalIbHBIE Mpoliecchl. MeCcTOpOXKIeHHs MOJIEBBIX HCKONAeMbIX, CBSI3aHHBIE C 3THUMH
IPOIIECCaMH.

39. OK30reHHble MPOILECChl: BBIBETPUBAHUE U OcagKkooOpa3zoBaHMe ((uznyeckoe,
XUMHYECKOe ¥ OMOXHMHUYIECKOe). MecTOpOKACHHUS TIOJIE3HBIX HCKOITAEMBIX.

40. Metamop¢udeckue Mpouecchl: KOHTAKTOBBIH M PETHOHAIBHBIA MeTaMophu3M.
MecTopoKACHHUS TIOJIE3HBIX NCKOTTAEMBIX.

41. TexHuueckue nporeccsl MUHEpaIo00pa3oBaHusI.

42. [Tonssitue 00  armomeparuu.  [Iporecchl  AWCCONMIMM  MHUHEPAJIOB |
METaCOMAaTUYECKOTO 3aMEICHHS.

43. [Tporiecch KpUCTATU3AIUH TTPH arJIOMEPAIINH.

44, XapaKkTepUCTUKA TIaBHBIX U XapaKTEPHBIX arjioMepariMOHHBIX MUHEPAJIOB.

45. [Taparene3nuc MuHEpaoB.

46. OCHOBHBIE CBEJIEHUS O KPUCTAJUTM3AIUY BEIIECTBA.

47. Kunernueckre TUIBI KPUCTATUTU3ALNY.

48. 3apoKaeHNE KPUCTAILIOB.

49, OCHOBHBIE TEOPUHU POCTA KPUCTAIIIOB.

50. Kpucramnorpadus 1 MUHEpaIOrus METaJUTypruuecKuX MIJIaKOB U IIJIAMOB.



ITpunoxxenue 3

MeTtoauyeckue peKOMeH/IAlMHU 110 BbINOJHEHHUIO U 3allIMTe NPAKTHYeCKUX padoT

1. IlpuroToBUTH J1aG0PATOPHBIE MPHUHA/IJIEKHOCTH:

*CTEKIIO;

*(apdopoByr0 HETJIa3ypOBAaHHYIO TJIACTHHKY;

*mkany TBepaoctu Mooca;

*kommac (MarHUTHYIO CTPEJIKY);

*COJIIHYIO KUCTIOTY.

2. Onpenenurs 0Jeck MuHepasa. [IpoBeputs cedst Mo ITATOHHON KOJUICKITUH.

3, OnpenenuTh BT MIUHEPAJIA, UCIIOIb3ySd YTOUYHEHHS TUIIA «I0JI0YHO-3€JICHBII,
«COJIOMEHHO-KEJITBIIY, <OKEJNTO-3EJEHBIN» U T.II.

4. IlpoBecTH 4epTy U pacTepeTh ee AJs NodydeHus: 60iee TOHKOTO MOPOIIIKa.

5. OnpenenuTs cHaiiHOCTHL MUHEPAJIA, JJIS 3TOTO:

® BEISICHUTD, COCTOUT JIM 00pa3ell U3 OJJHOTO 3epHa, U3 MHOTMX MEJIKMX 3€PEH WU UMEET
CKPBITOKPUCTAJUTMUECKOE CTpoeHue. B mocnennem ciydae crialHOCTh Ha0JIl01aTh HEBO3MOKHO.

e HakyionuTh 00pazer] Kk CBETy U HATH MOBEPXHOCTH, 3€pKaJIbHO OoTpaxkatoiue cBet. Eciu
OHU WAYT TapaJJIeIbHBIMH CTYIIEHbKaMHU — 3TO, BO3MOKHO, CHAilHOCTh (@ WHOTAA — TpaHU
KPHCTAJLIOB).

® YCTaHOBUTD, IO KAKUM HAMPABJICHUSIM HJET CIIAMHOCTD, a TI0 KAKUM - U3JIOM.

e OnpeesUuTh Yroi MEXIy IIIOCKOCTSIMU CIIAafHOCTH B TPagycax.

6. OnpeneuTs TBEPAOCTH MIUHEPAJIA.

OmnpenensaTh TBEPIOCTh MUHEpPAJIA CIEAYET Ha CBEKEM U3JIOME, Ha TPaHAX KpUCTaJlIa, HO He
Ha BBIBETPWJION MTOBEPXHOCTH U HE HA U3JIOME arperaros.

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

8. OnpenenuTs MArHUTHBIE CBOHCTBA TEMHOOKPAILIEHBIX MUHEPAJIOB, UCIIONB3YS
KOMITAaC UM MarHUTHYIO CTPEIIKY.

9. [IpaBu/iLHO HA3BATh ONpe/ieiieMblii 00pa3en MOXHO JIHIIb OCTE TOT0, KakK
BBIABJIEHBI BCe ero pusnyeckue cBoicTea u Mopgdoaoruso.



