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Pa6ouas nporpamma coctasiena Ha ocnose ®I'OC BO - GakanaBpHar 1o HampaBIeHHIO
moarotoBku 22.03.02 Metamtyprus (npukas MunoOpHayku Pocenu ot 02.06.2020 r. Ne 702)

PaGouas nporpamma paccMoTpena u ono0peHa Ha 3aceganuu kadeaps ['eonoruu,
MapKIIEHIePCKOTOo Jie1a ¥ 000raieH s oJe3HbIX HCKOIaeMbIX =
30.01.2026, mporokox Ne 5
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
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 2028 - 2029
yueOHOM o1y Ha 3aceannu kageapsl [ eonoruu, MapKIeiHaepcKoro aeia u 000orameHus

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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHIepCKOro Jiena U 000TralieHUs

[Iporokon ot 20 . Ne

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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanuzanuu B 2030 - 2031
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHIepCKOro 1ena U 000raiieHus

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

Pabouas mporpamma nepecMoTpeHa, oocyxeHa u oqoopena st peanmsanuu B 2031 - 2032
y4eOHOM o1y Ha 3acefanuu kadeapsl ['eonoruu, MapKIIeHAEpCKOro aena u 000TaieHus

[Iporokom ot 20 . Ne

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

ABIISIETCS. U3Yy4YEHHE KPUCTALIIOMOP(OIOrUH, KPUCTAUIOXUMUHU, KPUCTAUIOQUZUKH U
KPUCTAIJIOTEHE3UCA MHUHEPAJIOB B  METAJUIyprHYeCKMX M  €CTECTBEHHO-TE€OJIOTMYECKUX
mporeccax.

2 MecTo JUCUMILIIMHBI (MOIYJIS]) B CTPYKTYpe 00pa30oBaTe/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 U3YUYCHUSI TUCIUIUINH/ MPAKTHK:

duzuka

Maremaruka

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

YueOHasi - Hay4HO-HCCIEAOBaTelbCcKas pabora (MOMyuyeHUE TNEPBUYHBIX HABBIKOB
HAy4YHO-HCCIIEeI0BATEIbCKON PaboThI)

Teopus ¥ TEXHOJIOTHSI OKYCKOBAHUS KEJIE3HBIX Py

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHus

B pesymbrare OCBOEHMSI JUCHUIUIMHBI (MOIYJIs) «OCHOBBI MUHEPATIOTUN»
00y4JaroIMHUICs JOIDKEH 00J1aaTh CIEAYIOINUMH KOMIIETCHIIUSIMU:

Kon unaukaropa WNHaukaTop AOCTHIKEHUS KOMITICTCHITIH

[IK-4 CnocoOeH BBINOJHATH 3a/add IO OLEHKE ChIPbsl M METALTyprUuecKoil NpPOIYyKIIHH,
KOPPEKTUPOBATh U KOHTPOIMPOBATH POM3BOJICTBEHHBIN TPOLIECC

I1K-4.1 OneHuBaeT Chlpb€ U METALUIYPrHYECKYI0 INPOIYKLHUIO, KOPPEKTHPYET U
KOHTPOJIMPYET MPOU3BOJICTBEHHBIN Mpolecc ¢ 000CHOBaHMEM MPHUHATHIX
TEXHOJIOTHYECKUX Y TEXHUYECKUX MEP




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

OO6mas TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 2 3a4ETHBIX €AMHUI] 72 aKajl. 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 KPUCTAITIOXUMHU .
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/

IToaroroBka k

Hanucanue
MIPAKTUYECKOMY 9
JIOMaIIHei paboTsl
3aHATHIO. N
Vsvuere Nel no 3anmanHoi
YHeHH TeMe.. Y CTHbIN
OCHOBHOM 1
1.4 Kpucramnorpaduueckue JIOTIOTHUTENBHON onpoc
) 0,1 0,5 6 N (cobecenoBanue) I1K-4.1
CHUMBOJIBI Hay4YHOU
HTEDATYDDI Brinonnenue u
PaTypeL, 3allnTa
KOHCIIEKTa N
. MPaKTUIECKON
nekuuii. PaGoTa ¢
paboThI
SHIMKJIOIE/TUSAMH, No 2
CIIOBApSIMH.
HWroro no pazaeny 0,3 1 18
2. OCHOBBI KPHCTAJUIOXUMHH
Nzyuenue
OCHOBHOM 1
o Hanucanue
JIOTIOJTHUTENIbHON .
o JloMalIHei paboThl
Hay4HOI N
2.1 OcHoBBI Ne2 no 3anmanHoi
0,1 6 JIUTEPATYPBI, . [K-4.1
KPHUCTAJUIOXUMHH Teme. Y CTHBII
KOHCIIEKTa
N orpoc
nexuuii. Pabota c
(cobecenoBanue)
SHIMKJIOIETUSMH,
CIIOBApSIMH.
HWroro no pazaeny 0,1 6
3. OCHOBBI MUHEPAIOTHH
Hanucanue
JIOMalIHei paboThl
Ne3 1o 3agaHHOI
Perucrpanms na TeMe.
miatdopme BrimosaeHne
www.lektorium.tv | 3amamwmii o Kypcy
. Ha kypc «Mucpst «Mudsr u
3.1 BeogHas neKuusl. U peallbHOCTH peanbHOCTH
0,1 IK-4.1
Musepanorus. KaMHs». KaMHs».
W3yuenue IIpencraBnenue
yueOHO¥ n pe3ylbTaTOB B BUJIE
Hay4JHOI nporpecca Ha
JUTEPaTypPHL. Kypce.
(www.lektorium.tv.).
YceTHbIi onpoc
(cobecenoBanue)
Beinonnenue n
3aIuTa
INonroroska x MPaKTUUECKON
MIPaKTUYECKOMY paboThI
322 3aHATHIO. Ne 3. Verubiid
Kpucrannoxumunueckas 0,1 0,5 N3ydenne onpoc [1K-4.1
KIaccuuKanys MUHEPAaIOB yueOHOI u (cobecenoBanue).
Hay4HOU Hanucanue
JIUTEPATYPHI. JIOMaIHei paboThl
Ne3 no 3ananHoM
TeMme.
Beinonnenue n
[Moaroroska k
3aIuTa
MPAKTHIECKOMY
71a00paTOPHBIX
3.3 Onruueckue u 3aHATHIO. aGoT
MeXaHUYEeCKHEe CBOMCTBA 0,1 0,1 6 W3zyyenue P . IK-4.1
N Ne 4,5. YcrHbrit
MUHEpAJIOB y4eOHOIt
Hay4YHOU orpoc
1 (cobecenoBanue).
JUTEPaTypHL.

Hammcanue



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

JIOMAIIIHEH paboThI
Ne3 mo 3amanHoOM
TeMe.

Brimonsenue u

3aIuTa
IoaroToBka K 1ab0PaTOPHBIX
MIPAKTHYECKOMY pabot
3.4 CTpyKTYypBl B TEKCTYPBI 3aHATHIO. Ne 4.5. Yerabrid
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 3ananHoi
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'eoy0rNYeCcKUe MPOLECCHI
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 MPOLECCHI No4 110 3amaHHOMI
PaKTUIECKOMY
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 110 3agaHHOMI
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
obOpazoBarensHO# wiardgopme «OTKpbITOE 0OpazoBaHue» - Openedu.ru., a Takxke Ha 1IaThopme
IIPOCBETHUTENIBCKOIO MpoekTa «JIekropuym» - Www.lektorium.tv.

Jleky TIPOXOMAAT B TpaguIUOHHOW (opme. Ha JeKIUHM-KOHCYIBTAI[MH, M3JIaraeTcs
HOBBII MaTepHall, COMPOBOXKIAIOMINICS BOIPOCAMH-OTBETAMHU TI0 TeMe JIeKIuu. Vcrmoab3yercst
TEXHOJIOTHS - JICKIWS-BU3yalM3alus, TIAC H3JI0KCHHE Marepuaga  COMPOBOKIACTCSI
npe3cHTanuen  (IeMOHCTpalueil yd4eOHBIX MATEpHalioB, IPEACTABICHHBIX B Pa3IHMYHBIX
3HAKOBBIX CHCTEMaX, B T.4. WIUTFOCTPATUBHBIX, TPAPHUCCKUX, ayAHO- H BHICOMATEPHAIIOB.

JTabGopaTopHbIe ¥ IPAKTUYECKHUE PAOOTHI BBITOIHSAIOTCS CTYJACHTAMHE 10 BAPUAHTAM.

CamocrosTrenbHass paboTa 3aKiIr4aercs B NPOpadOTKE OTIENIBHBIX BOIPOCOB IIPH
U3yYCHUU TUCIUILIMHBI U TIPH TIOATOTOBKE K Cladye 3aueTa, d9K3aMeHa.

6 YueOHO-MeTOqUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIBLHOM padoThl 00y4YarommXxcst

[IpencraBieHo B mpuaoKeHuu 1.

7 OuneHo4YHbIe CpeACcTBA JISl IPOBeAeHUS IPOMEKYTOYHON aTTeCTAlluM
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAUMYEeCKOE U HH(POPMAIIHOHHOE o0ecnieYyeHne TUCIHIIHHbI
a) OcHoBHasi IMTEpPaTYpA:

Abpamosa, P.H. Beenenue B reosoruto : yued. nocooue / P.H. AGpamona, A.}O. danbk ;
ToMCKul MOMUTEXHUYECKUN YHUBEPCHUTET. - ToMmck : M31-Bo0 TOMCKOrO MHOJUTEXHUYECKOTO
yHuBepcureta, 2016. - 280 c. - ISBN 978-5-4387-0699-1. - Tekcr: anexkrponHsid. - URL:
https://znanium.com/catalog/product/1043918 (naTa oOpamieHus:

0) /lomoyiHUTEIbHAS JIUTEpaTypa:

1. Ananbes, B. [1. UnxenepHas reosorus : yueonuk / B.I1. Ananbes, A.Jl. [Toramnos,
A.H. FOnmun. — 7-e u3n., crepeorun. — Mocksa : UHOPA-M, 2017. — 575 ¢. — (Bsiciee
obpaszoBanue: bakamaspuar). - ISBN 978-5-16-011775-1. - Tekct : anekTponHbIii. - URL:
https://znanium.com/catalog/product/769085 (marta oopamienus: 06.12.2020). — Peskum goctyma:
IO TOIHCKE.

2 CanpaukoB, B.H. Kypc nexnuii mo o6mureit reostoruu. Y. 1: yaeOonnk / B.H. CanbHHKOB;
Tomckuil MOMUTEXHUYECKUI YHUBEPCUTET. - 2-€ U3/, uctp. u Jom. - Tomck: M3a-Bo Tomckoro
MOJUTEXHUUYECKoro yHuBepcutera, 2016. - 384 c. - ISBN 978-5-4387-0727-1.1. - Tekcr :
anektponHbii. - URL: https://znanium.com/catalog/product/1043910 (mata oOpamieHus:
06.12.2020). — Pexxum qocTyna: mo MOAIHUCKE.

B) MeToanyeckne yKa3aHusl:
IIpencraBieHsl B IPUIOKEHNH 3.

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:



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

reostoruu. Y. 1: yuebnuk / B.H. CanpuukoB ; TOMCKHIA MOMUTEXHUYECKUN YHHUBEPCHUTET. - 2-€
u3., ucnp. u jnom. - Tomck : U3a-Bo ToMckoro nonutexuuueckoro ynusepcurera, 2016. - 384 c.
- ISBN 978-5-4387-0727-1.1. -

IIporpammuoe obecnevyenune

HaunmenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
7Zip cB0OOIHO pactpocTpansemoe [10 O6eccpouHo
bpaysep Yandex |cBoOGoaHo pacnpoctpansiemoe [10 0eccpovHO

IIpodeccuonanbHbie 6a3bI JAHHBIX U HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMBI
HasBanue kypca CchlIKa

HaunonaneHas
uHpOpMaLMOHHO-aHANUTHIecKass cucrtema —|URL:

Poccuiickuii mHaekc HayyHoro nutupoBanus | https://elibrary.ru/project risc.asp
(PMHLI)

DneKkTpoHHbIe pecypebl oubmuorexku MITY

ot T Hocopa https://host.megaprolib.net/MP0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MO1yJIs1)

MartepuanbHO-TEXHUUECKOE 00eCTIeYeHNE TUCIUIUIMHBI BKIIOYAEeT:

VY4eOHble ayIUTOPUU AJIs TPOBEACHUS 3aHATHH JIeKIMOHHOTO Tuma 063:

MynbsTUMeIUiHBIE CPEACTBA XPaHEHUs, Iepeadu U MpeACcTaBIeHUusI HHPOpMAITT

Aynuropuu 1Uig IpoBeieHus 1adopaTopHbx padot 063, 067.

JlaGopaTopusi MUHEPAJIOTHH:

VY4eOHbIe KOJUIEKIIMY MUHEPAJIOB U TOPHBIX MTOPOJ] HAa CTCHAX.

Komteknn MUHEPAIOB, TOPHBIX TIOPO/I, MTOJIE3HBIX HCKOMTAeMBbIX, (JIOPHI U (ayHBI B
reojornueckoM Mmyszee MI'TY. PaGoune komnekuun mozeneit kpuctaios. Illkana TBepaoctu
Mooca B simuukax. ['eonorndeckuii komnac. YueOHbIe T€0JIOrMUECKUE KapThl.

JlaGopatopus nerporpaduu:

VY4eOHble KOJUIEKLIMU TOPHBIX MOPOJT Ha cTeH1aX. KoJuleK1uu TopHBIX MOpo/I, MOJIE3HBIX
HCKOTaeMbIX, ¢uiopsl U ¢ayHsl B reosiornyeckom myzee MI'TY. Illkana TBepaoctu Mooca B
amrukax. ['eonornyeckuit komnac. YuyeOHbIe T€0JIOTHYECKUE KapThl.

VY4eOHbIe aymUTOpUU Uil TPOBEICHHS TNPAKTUYCCKUX 3aHATHI, TPYNIOBBIX H
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ITpunoxxenue 1

6 YueOHO-MeTOANYEeCKOE 00eCIIeYeHUE CaMOCTOATEIILHON PabO0ThI 00yUJarOIIHUXCS

ITo

mucuuiuimae  «OCHOBBI

MUHEPAJIOTUN»  MPEeIyCMOTpPEHa ayAWTOpHas |

BHEAYJAUTOPHAS CaMOCTOsITeNIbHAst paboTa 00yJaromuxcs.

IIpuMepHas CTpyKTypa U COJAEpKaHUE pa3iesIOB JUCHUIIINHEI

Kon
TEMBI

Tema
JOUCIHUITIINHBI

Conepxanue

1 cemecmp

P1

OcHogvl Kpucmannozpa

uu.

T1.1

BBoanasi. OCHOBEI
KpucTauiorpaguu.
3aKO0H IIOCTOSHCTBA
YTJIOB

MuHepasiorusi 1 METaJUTYpIHsl 3apOIHIINCH
MPaKTUYECKH OJHOBPEMEHHO HA 3ape Pa3BUTHUS
yenoBeuecTBa. [Ipeamer u 3agaun kpucrauiorpadum,
KPHCTAJUIOXUMHUU ¥ MUHEPAIOTUH. 3HaYeHHE ITHX
HAYK JUIs UCCIIEIOBaHUS MUHEPAJIOB, Py, TOPHBIX
IOpO/I, arJIOMepaToB, IUIAKOB U MeTajuioB. O01mas
XapaKTepUCTHKA KpUCTaLioB. KpaTkas ucropus
pa3BHUTHUS 00LIEH M TEXHUYECKOH KprCcTaIuIorpaduu u
MUHEPAJIOTHH.

ArperatHbie cocTosiHUS BeniecTBa. Kpucramn u
KPHCTAJUINIECKOE COCTOSIHUE MUHEPAJIOB U METAJLIOB.
OOu11e cBoiicTBa KPUCTAILIIOB: OJJHOPOJHOCTD,
JMCKPETHOCTH, aHU30TPOITHOCTH, CHMMETPHYHOCTD,
CIIOCOOHOCTH K caMOOrpaHeHuo. PacripocTpaneHHOCT
MUHEPAIBHBIX KPUCTAJUIOB B IPUPO/IC, TEXHHUKE U
OBITY.

T1.2

Cummerpus
KpPHUCTAJIJIOB

DJIeMEHTBI CUMMETPHH: IIEHTP, IJIOCKOCTH U OCH
(TOBOPOTHBIE U UHBEPCUOHHBIE) CHMMETPHH.
B3anmopeiicTBre 351eMEHTOB cCUMMETpUH. Buibl
CUMMETPUH, CHHTOHUH, KATETOPUH U UX
KJIacCU(UKAIIHS.

T1.3

ITpoctbie popmel
KPHUCTaJJIOB

Kpucrann, ero rpanu, pedpa u BepiinHbl. CBA3b
BHEIIHEH ()OPMBI M BHYTPEHHETO CTPOSHUS
KpucTamioB. Popma KpUCTAIIOB. 3aKOH IMOCTOSHCTBA
IBYTpaHHBIX YIII0B. [IpocThie 1 KOMOMHAIIMOHHBIE
¢dopmbl Tpaneld, pedep 1 BepinH. BHemHue Gpopmsl u
aHaToMusl KpuctayioB. CkeneTHbie popMbl
KkpuctamioB. Kpucraaninueckue 1BONHHUKH.

T1.4

Kpucrannorpadpuuecku
€ CUMBOJIBI

[IpaBuna BeIOOpa KpucTayuiorpapuueckux ocei u
€MHUYHON I'paHU. 3aKOH PallMOHAIBHOCTH
OTHOIIEHUH apaMeTpoB (3akoH ["aron). Uuaekcs u
CHMBOJIBI I'paHeil, pedep, BEpIIMH U UX IPOCTHIX GOPM.

P2

Ocnoevl Kpucmayuioxumuu

T2.1

IInotHelime aTOMHBIE
YIaKOBKHU U THITBI
KPUCTAJUTMYECKUX
pemierok. [Toaumopdusm
u uzomopusm. Turmsl
XUMHYECKOU CBSI3H B
KpHUCTaJuIax

AToMHBIE M HOHHBIE pannychl. [InoTHele
YIaKOBKH aTOMOB B KPUCTAJTIOXUMHYECKHUX
cTpyKTypax. [IpocTpaHcTBeHHas KpucTasinyecKas
pelieTka u €€ 3JIeMEHTBI: Y3JIbl, Psi/ibl, INIOCKHUE CETKH U
JJIEMEHTapHbIE TYEHKU. PeTuKynsipHas moTHOCTh
IJIOCKUX CETOK M I'paHel KpUcTalia. YTIJIOBBIE U
JIMHENHBIE TapaMeTPbl KPUCTAJUIMUECKUX PELIETOK.
Tunsl kpuCTaIUIMUECKUX perieTok bpasa.
TpaHcHsILIMOHHAsA CUMMETPUS KPUCTAIUTMUECKUX
CTpyKTYp. IIpocTpanCcTBEHHBIE IPYyNIIBI CHMMETPUU
E.C. ®enopona. [Tomumopdusm. [omutunuzm.




Kon
TEMBI

Tema
YCIIUTIIINHEI

Coneprxanue

Nzomopduzm. Uzogumopdusm. Tunsl XuMudecKux
cBsa3el B kpuctamiax. KoopauHalronHbie yncha.
Kpucrannuueckre pacTBOpbI 3aMellleHuUs, BHEIPEHUS U
BbIYHUTaHUsA. MopdoTpomnus. ATOMHBIE pa3pylmIeHUs
CTPYKTYpHI kpuctaioB. Kiaccudukauus nedexkron
cTpykTyphl. Toueunsie nedextsl. Juciokammuu
KpaeBble ¥ BUHTOBBIE. [1OoTHOCTH AMcIOKaImii,

MeTo bl X HabmoaeHus. CTPyKTYpHBI pacmajia
M30MOP(HBIX KPUCTAIIIMYECKUX PACTBOPOB.

P.3.

Ochoebl MuHnepaiocunu

T.3.1

BBoanas mexmust.
Munepanorus

[Tonsitue o MmuHepaine u MuHepanoruu. Posb
MUHEpaJia Ha CIy)K0e UBHIN3aluU. MHUHEpaIbI 1
MUHEpaJIbHOE ChIpbe B UepHOU MeTautyprun. O01mas,
TeHETUYECKas, peruoHaIbHasi, KOCMUYECKas,
TEXHUYECKasl U TEXHOJIOTUYECKasi MUHEPaJIOTusl.

T.3.2.

Kpucramnoxumuueckas
KJaccuukanms
MUHEPAJIOB

Kpucrammoxumuuaeckas KIacCHpUKAIH
MUHEpaJIOB, €€ MPUHIMIIBI. XapaKTepUCTHKA
MUHEPAIbHBIX THIIOB, ITOJITHUIIOB; KJIacCOB,
MOJIKJIACCOB; TPYIIL, HOATIPYII; BUJIOB,
Pa3HOBHUIHOCTEH; WHANBUIOB U CYOUHINBHIIOB.

ITonsaTue o pynax u TOpHBIX MOPOAAX.

[IpombinieHHas KinaccuuKanys MHHEPAIIOB.
Knaccugukanus MUHEpaIbHOTO ChIPbs B YEPHOM
METaJUTYPTHH:

-JKeJIe30PYIHOE: ChIpoe (MapTEHOBCKHE,
JIOMEHHBIE, arJIOMEPALMOHHBIE PYbI),

oOorartieHHoe (TPOMIPOIYKT, KOHIIEHTPAT),

CHHTE3MPOBAaHHOE (ariioMepar, OKaThIIIH,
(beppociuiassl),

-nerupyroree: (pyIsl Maprasia, Xpoma,
Ko0asnbTa, BoJdb(ppama u ap.),

-¢mrocyronue: (KaabluT (U3BECTHSK), U3BECTD,
JI0JIOMUT, KBap1l, (QIFOOPUT U JIp.),

-OrHEYIOpHbIe: (MarHe3uT (MepuKiIas), JOJIOMHUT,
LIMHUHENb, XPOMUT, OOKCUT (KOPYH]T), KAOJIMHUT
(MynuT), KBapl (TpUIUMUT, KPUCTOOATIMT) U Ap.),

-[IJTaK000pa3yrole MUHEpaibl (OJIMBHHbI
(bopcreput, dasauT, KaabIIMOOIUBHH ), METHIUTHI
(TeneHuT, OKEPMaHUT), MUPOKCEHBI (IUOTICI,
reIeHOepruT) u ap.),

-MUHEPAJIBI - HOCUTENU BPEIHbBIX
TEXHOJIOTUYECKUX TIPUMeEceii: cephl, pochopa, IMHKA U
ap. (cyabGuabl: MUPUT, apCEHOIUPUT, TUPPOTHUH,
cthaneput u 1p.; pocdaThl: anmaTUT, CHIUKOKAPHATUT U
ap.)

[TapareneTnueckas accoIManys MHHEPAJIOB.

T3.3.

OnTuyeckue u
MEXaHUYECKHE CBOUCTBA
MUHEpaJOB

OnTHyeckue cBOMCTBa:

Ilokazamenu npenomnenus B ONTUYECKH
M30TPOIHBIX (KPUCTAJUIBI BBICIIEH KaTeropuun) u
AHU3O0TPOMHBIX (KPUCTAILIBI CpeHEHN (OTHOOCHBIE) U
HU3IIEH (BYXOCHBIC) KATETOPHii) MUHEpaJax.
JBynipenomiuenue. [neoxponsm MuHepasnos.
OnTHyeckre MeTo 1l ONIPEIEIECHHUS




Kon
TEMBI

Tema
YCIIUTIIINHEI

Coneprxanue

IIaK00OPa3yIoIIUX MUHEPAJIOB B TPOXOISAIIEM CBETE -
nerporpadus.

L]gem B KpUCTAITTNYECKOM arperare u mopoIkKe
(uBet uepThl). [IpyunHBI OKpaCKu MUHEPAJIOB.
JIroMuHecHeHIHMs] MUHEPaJIOB. BusyasbHble METObI
OIIpeZIe/ICHUSI MUHEPAJIOB.

bneck - ompascamenvnas cnocobnocms
MUHEpAJIOB. 3aBHCUMOCTD OJIECKa OT
KPUCTAINIOXUMUYECKUX (METAJUTMUECKUM,
MOJTYMETAJUIMUECKU M, alIMa3HbIN, CTEKJISTHHBIN) U
KPUCTAITIOMOP(OJIOTHYECKHX (3€pPKabHbIN, MATOBBIH,
YKUPHBIH, MEIKOBUCTHIN U Jp.) 0COOCHHOCTEH.
OnTHyeckre METOo/Ibl ONIPEICICHUS METAIJIOB U
PYIHBIX MUHEPAJIOB B OTPAXEHHOM LBETE -
MUHeparpadusi.

MexaHn4eckre CBOMCTBA MUHEPAIIOB:

Cnatinocms, 0moenbHoCms U U310M B
KpHUCTaJIJIaX MUHEPAJIOB. 3aBUCUMOCTh CHIAITHOCTH OT
KPUCTAIJIOXUMUYECKUX OCOOEHHOCTEN MUHEPAJIOB.
CnaifHOCTb - IpUMEP aHU30TPOIIUU MUHEPATHHBIX
kpucramioB. Knaccugukarus criiaitHocTH 1o Gpopme u
CTETEeHH COBEPIICHCTBA. METO/IbI OIpe/IeeHHUS.

Teepoocmeb munepanog. Metoabl onpeeecHus
TBEPAOCTH: METOBI IJaparnanus (3TaJOHHas
necsituOanbHas 1Kaina TBepaoctu Mooca) u
BJIaBJIMBaHUS aIMa3HOM nupamusl Bukepca
(muxpotBepnomeps! [IMT). Peruxynspuas u
BEKTOpHAJIbHAs aHU30TPOINHS TBEPAOCTU. XPYNKOCTD,
YIOPYTOCTh, THOKOCTb U AJIACTUYHOCTH MUHEPAJIOB.

[Ipoune cBolicTBa MUHEPAJIOB:

Ilnomnocmo. Inddepennnanys MUHEPAIIOB TIO
IUIOTHOCTH B IIpOLIECCEe KpUCTAUIN3aluy. JInkBanus.
Paccnoenue MuHepanbHBIX pacIuiaBOB B IPUPOJIE
(Marma) ¥ B METaILTypruu (IIU1aK / METaJ).
I'paBuTanIMOHHBIE MPOIIECCH] OOOTaIlIEHNs MUHEPATIOB.

OnexmpomacHumusle c80UCMEA MUHEPATLOS.
MaruauTHBIE cBOIicTBAa. MeTOIBI MATHUTHOT'O
oOoraieHus *ele3HbIX pya. TepModIeKTpuyeckue
ceorictBa. Tepmod/IC. Tepmonapsl.
[Ipe3030eKTpUYECcKre CBOWCTBA (CTa0MIN3aLUs
PaaAMOBOIIH, THJIPOAKYCTHKA, KBAPIEBBIE Yachl U JIp.).

OrHeynopHOCTH (TeMnepaTypa IUIaBIeHHs),
rUAPOPUILHOCTD, THAPO(POOHOCTH, pACTBOPUMOCTD B
BOJIE ¥ KMCJIOTAaX, BKYC, 3a1ax M Ip.

T3.4

CTpyKTypBI B TEKCTYPBI
MUHEpaJIbHBIX arperaToB
B PyJlax ¥ TOPHBIX
nopojax

WneanbHble U peaibHble KPUCTAILIBI.
Kpucrannomopdonornueckas crpykrypa. [lonstust 06
orpaHke, raburyce u 00JIMKe KpUCTAIITMUYECKUX
MUHepaIbHbIX HHAUBUI0B. Knaccudukanus
KPUCTAJJIOB 1O O0JIMKY (M30METPUYHbIE, YATUHEHHBIE
U yruioméHHble). OTHOCUTEbHBIE U A0CONIIOTHBIE
pa3Mepbl MUHEPAJIbHBIX NHIUBU/IOB.
I'panynomerpuueckas KIacCUpHUKaIs MUHEPATbHbBIX
CTPYKTYp. YHIOpsJOUeHHOE (apaJlJIesIbHOE,




Kon Tema
Coneprxanue
TEMBI JICIUTIAHBI
JBOMHHUKOBOE, paHalIbHO JTYYUCTOE U JIp.) U
Oecrops104HOe CpacTaHHe MUHEPAITbHBIX HHIUBHU/IOB.
OHJI0TaKCHAJIBHOE, SMUTAKCUATIbHOE U OWKWINTOBOE
MPOpaCTaHUE MHUHEPATBbHBIX UHINBH/IOB.
TexcTypbl MUHepanbHbIX arperatoB. Ocoobie
(hopMBI MHHEPATIBHBIX TEKCTYP: APY3bl, CPEPOIUTHI,
KOHKpEIUH, CeKpeluu U T. 1. OCHOBHbBIE
MOpP(OJIOTHYECKUE TUTTBI TEKCTYP: MacCCUBHAs
(omHOpOIHAS ), BKPAIICHO-TIATHUCTAS, CJIOUCTas
(monocuyaras), nepopmanrionHas (TpereHHas,
MIPOKUIIKOBAsI, OpeKureBasi).
T.3.5 Kpucrannoobpasyrormia [Iporeccrl kpucTanI000pa3zoBaHus B
s cpeza B mpoliecce ra3o00pa3HbIxX (ras, map), )KUJIKux (pacruiaB, pacTBOpP)
MUHEPATI000pa30BaHus. | M TBEPBIX (KpUCTALTHYECKas, aMop(dHast) cpenax.
Kunernyeckue TUIIbI [TonsiTHe 0 cTaOUIBHOM, PABHOBECHOM,
KPHUCTAILTU3AIHH MeTacTabUIHLHOM U JaOMITBHOM COCTOSIHUHM KPHCTAIJIOB
U KpUcTaiuioobpasyroriei cpenbl. Kunetnueckue
MPOMBIIIJICHHBIE TUIIBI KPUCTAJUTH3AIAN
T.3.6 3apoxaeHue [Iporieccel 3aposkaeHNs, pocTa U pa3pylIeHUs
KPHUCTAJUIOB B KPHUCTAJUIOB B ra3000pa3HbIX (Ta3, map), KUIKHX
re0JIOTHYECKHUX U (pacmuiaB, pacTBOp) U TBEPABIX (KPUCTAIUTMUYECKUX,
METAJLTYPTHYECKUX aMop(HBIX) cpenax.
mporeccax ['oMoreHHbIe U reTeporeHHbIe MPOLECCHI
3apoXxIeHus KpucTayuioB. Kpucramioxumudeckne
THUIIBI 3aPOJIBIIIEBHIX IEHTPOB KPUCTAIUIH3AIUH TIPU
reTepOreHHOM 3apokIeHIH. DaKTOPHI, BIUSIOIINE HA
CaMOMPOM3BOJILHOE 3aPOXKICHNE KPUCTAIIIOB U
crenupuieckre 0cCOOEHHOCTH LIEHTPOB
KPUCTAJUTU3AIUH [TPU TE€TEPOr€HHOM 3apOXKICHUH
KPHUCTAJIOB.
T.3.7 OcHOBHbBIE TEOpUHU OCHOBHBIE TEOPUHU POCTA KPUCTAIJIOB:
pocCTa KpUCTAJIOB B TepMOAMHaMHuecKast, AMPPy3noHHas,
nporecce abcopOLMOHHAS, MOJIEKYIISIpPHO-KUHETHYEeCKas,
re0JIOTHYECKOro U mucnokannonHas. OcoOEHHOCTH WX pean3aliy B
TEXHUUYECKOTO MPUPOJHBIX U TEXHUYECKHUX YCIOBUSAX. CriocoObI
MHUHEPaI000pa30BaHHS YIIpaBJICHUS] KHHETHKON KPUCTAJUTH3AINN ¥ KaYe€CTBOM
00pa3yIONIMXCsl METAIJIOB U MUHEPAJIOB.
P4 T'eonocuuecxkue npoyeccol
T.4.1 OcHoBHbIE I'eonmornueckoe CTpOCHKUE 3EMHOTO 111apa.
re0JOrH4ecKue OHoozenHbvle npoyeccyl MUHepanoobpa308aHus:

npoiieccsl 00pa3oBaHUs

MECTOPOKIACHUN

IMOJIC3HBIX MCKOIIACMbIX

- MarMaTu4eckre (MHTPy3UBHBIE U
3¢ dy3uBHbIE), KpaTKasi XapaKTepUCTUKA
MarMaTHU4YECKUX MOPOJ U MECTOPOKIEHUH MOJIE3HBIX
HCKOMAEMBIX, B TOM UHCJIE KEJIE30PYyIHBIX B
BYJIKAHMYECKUX TPYyOKax B3pbiBa B BocTouHOMH
Cubupu;

- IETMaTUTOBBIE, KPAaTKasl XapaKTEPUCTHKA
TIOJIE3HBIX HUCKOMAEMBbIX;

- KOHTaKTOBO-MeTacoMaTH4yeckue (CKapHOBBIC)
JKeNe30pyAHbIe MecTOpoxaeHus Anrtae-CasHCKOU
TOpHOI 00MacTH;

- TUAPOTEPMATIbHBIE MECTOPOXKACHUS LIBETHBIX U
JETUPYIOLUX PYI.




Kon
TEMBI

Tema
YCIIUTIIINHEI

Coneprxanue

OK302eHHble npoyeccol:

- usndeckoe, XUMUYECKOE U OMOJIOTHIECKOE
BBIBETpUBaHUE (>KEJIE3HbIE UISIBI OYPBIX KEJIEC3HIKOB
Y MapTUTOBBIX PYJI B 30HE OKUCIICHUS CYTb(OUIHBIX
MECTOPOXKICHU);

- OCa/IOYHBIE: PACCHITHBIE (TUTAHOMATHETUTOBEIE
POCCHINM Ha MOPCKOM IIeb(e, KBapleBble IECKU U
JIp.), XeMOTE€HHBIE (MOPCKHE >KEJI€30-MapraHIIeBbIe
KOHKPEIUH, U3BECTHIKHU, OTHEYIOPHBIE TJIMHBI U Ap.),
Oouoxumuueckre (0OJOTHBIE JKEIEe3HbBIE PY/Ib,
TOP(SHUKH | JIP.).

Memamopgozennvie npoyeccwi:

PernonanpHbIM, KOHTAKTOBBIA U JHHAMUYECKUHN
Meramopdusm. Ctaguu meramopduszma.
MetamopdoreHHbIe MECTOPOKICHUS JKETIE3UCTHIX
KBapIIUTOB, KAMCHHBIX YTJICH, KBAPIIUTA, OTHEYTIOPHBIX
aH/TATy3UTOBBIX U KHAHUTOBBIX CIAHIIEB U JIP.

T.4.2

TexHuueckue
TIPOIIECCHI
MHUHEPATI000pa30BaAHUS
NIPU arjoMepaluy B
MIPOU3BOJICTBE YyT'yHA U
CTaJIl U B OTHEYIIOPHOM

¢dyTepoBke

HpobGnenue u odoraiieHue Mmojae3HbIX
uckomnaeMbix. [ToHsTHE O KOHIIEHTpATe U OTX0JaX
(xBocTax) oOoramieHus.

Arnomepanus 1 OKOMKOBaHUE. MUHepaIoTHst
KENE30pyTHBIX arIOMEPaTOB M OKATHIIICH.

MuHepanoobpa3oBaHue B TOMEHHBIX IpoOIeccax.
Munepaiorusi JOMEHHBIX IIUTAKOB, TAPHUCAXKa Ha
(byTepoBKe U MUHEPAIbHBIX OTJIOKEHH (IIMHKUTA) B
TpyOOIIpOBOJAX.

MunepaioobpazoBaHHe IpU CTAJIETIaBHIBHBIX
nporeccax. ACCHMWISINS U3BeCTH. MUHEpaIorus
CTaJIeTJIaBIUIIbHBIX I1LIAKOB.

Munepanoobpa3oBaHre B OTHEYIIOPHBIX
U3JIENUAX B METAJUTYprui. MUHEpaIorus
KBapLUHUTOBBIX (JUHACOBBIX ), IIIAMOTHBIX,
MEPUKIIA30BbIX, IIMUHEIb-(POPCTEPUTOBBIX,
CMOJIO-JI0JIOMUTOBBIX, MYJUTUTOBBIX M MPOYUX
OTHEYTIOPOB.

MunepasioobpazoBaHue B IPOU3BOJICTBE U
WCTIOJIB30BaHUH (PITrOCOB. MUHEpaIOrus MUHEPAITbHBIX
¢rocoB.

MuHepaorusi METaJLTypTUIECKHUX IIITAMOB H
TIBLIH.

DKoorndeckass MUHEPAJIOTHS B PEIICHUN
po6IeM KOMIUIEKCHOM MaJlo- WM O€30TXO0AHOM
nepepaboTKH MUHEPAIBHOTO ChIPbSL.

T.4.3

OCHOBHEBIE METOIBI
KpUCTAJUIO-MUHEPAIOrud
€CKHUX U
neTporpaduIecKux
HUCCIe0BaHuN

Kpucrannomopdonoruueckuii u
TOHMOMETPUYECKUN aHAIIU3.

['panynomerpruueckuii anaus.

XHUMHYECKUH (TIOJTHBIH, TOKATbHBIH,
CIEKTPAaJIbHBIN, PEHTT€HOCTIEKTPAJIbHBIN,
SHEProIUCIEPCUOHHBIN) aHAIU3.

JuddepeHnnanbHO-TEPMUYECKUN aHAIIN3.

PentrenoBckuii ananus. KommdyecTBeHHBIN U
KayecTBEHHBIN (pa3oBble aHaNMM3bl. KoanmuecTBeHHBIN 1
KA4ECTBEHHBI XMMHYECKHE PEHTTEHOCIIEKTPAJIbHbBIE




Kon Tema

Coneprxanue
TEMBI JIICITATUTHHEI

aHanu3bl. JIOKabHBIM PEHTIEHOCIIEKTPATIbHBIN aHAJIHU3.

[erporpaduyecknii aHaTU3 TOPHBIX MTOPOJI,
METAJUTyPrU4€CKUX IIJJAKOB U OTHEYIIOPOB.
MUKpOCKONIUYECKOE UCCIIEI0BAHUE MUHEPAJIOB B
MIPOXOASIIEM CBETE.

Musneparpaduueckuii aHaius pys, araioMepaTos,
METaJUIOB U CIJIaBOB. MUKpOCKOIUYECKOe
HCCIIEIOBaHNE MUHEPAJIOB B OTPa’KEHHOM CBETE.

DIIEKTPOHHBIE MUKPOCKOITMYECKUE
HCCIIEI0BaHMs (METO/I0OM PEILIMK, CKAHUPOBAaHUS U
MIPOCBEYNBAHUS).

dotorpaduieckre METOIbl HayYHBIX
nccaeaoBaHuil (Makpo- 1 MukpodororpadupoBanue).

KomnbroTepHas rpadudeckast ¥ CTaTHCTUUECKas
00paboTKa JaHHBIX MUHEPATOTHYECKUX U
KPUCTAIJIOXUMUYECKUX UCCIIEJOBAHUM.

Ilpumepnan memamuKka camocmoamenvHoi pagomaol

CamocrosTenbHas pa60Ta 3aKJII09acTCA B U3YUCHUU peKOMeHﬂyeMOﬁ JIATCPATYPLI 110
TEMATUKC MMPAKTUICCKUX 3aHSATHU U B BEIIIOJHCHUN JOMalIHHUX pa60T 10 JUCHHMITIIIMHE.

Ilpumepnoiit nepeuens mem OomawtHux paoom:

1. [Tepeuenn Tem nomarneit padotsl Nel: «OcHOBBI KpUcTaiorpagum»:

e licTopus pa3BUTHSI MUHEPAJIOTUN U METAJUTYPTUU

e [Ipenmer u 3amaun Kpuctayiorpaguu, KpUCTaNIOXUMUU U MUHEPAJIOTMH. 3HAUEHUE
TUX HayK JJIsl MCCIEJOBAaHUS MHUHEPAJOB, pyJ, TOPHBIX IMOPOJ, arJioMeparoB, LUIAKOB U
METAJIJIOB.

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

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

e O0mMe CcBOMCTBa KPUCTAIJIOB: OJHOPOAHOCTb, JUCKPETHOCTb, AHU30TPOMHOCTb,
CUMMETPUYHOCTb, CIIOCOOHOCTh K CaMOOTpPaHEHMIO. PacrnpocTpaHEeHHOCTh MHHEpPaIbHbBIX
KPUCTAJIJIOB B IPUPOJE, TEXHUKE U OBITY.

2. [lepeuens TeM nomarnei pabotsl Ne2: «OCHOBBI KPUCTAJUIOXUMHUK.

e [IpocTpancTBEHHAs KpUCTAINIMYECKasi peleTKa U €€ 3JIEMEHTHI: Y3JIbl, Psi/ibl, IUIOCKHE
CETKU U JIEMEHTApPHBIE AYECHKH.

e Tumpl  KpuUCTAUIM4YECKUX  pemeTrok  bpaes.  TpaHcnsumoHHas — cUMMETpHs
KPUCTAITMYECKUX CTPYKTYP.

e [Tomumopdusm. [oaurunuzm. M3omopdusm. M3oaumopdusm.

eTumsl XMMHUYECKMX CBA3€M B  Kpuctaax. KoopAaWHAallMOHHBIE — YHCIHA.
Kpucrannuueckue pacTBOpHI 3aMEIeHHs, BHEIPEHUS U BeIYMTaHUS. MopdoTpomnusi.

e ATOMHbBIE pa3pylleHHs CTPYyKTypbl KpuctamioB. Krnaccudukanus nedexros
CTpYKTyphl. Toueunsle nedexTsl. J(ucaokanuu KpaeBble U BUHTOBBIE.

e [IoTHOCTH AMCHIOKAIMH, MeTOABI UX HaOmoaeHus. CTpYKTYyphl pacnaia n30MOp(HBIX
KPUCTATIMYECKUX PACTBOPOB.

3. [lepeuens Tem nomaiHel padboTbl Ne3: «OCHOBBI MUHEPAIOTHI

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

e MuHepaibl U MUHEPATIBLHOE ChIPhE B YEPHON METAILTypruu

e OOwas, reHeTn4ecKas, peruoHaibHas, KOCMHUUYECKasi, TEXHUYECKasl U TEXHOJIOTHYecKas
MUHEPAJIOTUSL.



e MuHepanbHOE ChIPbE AJI1 YEPHOU METAJUTYPIHU: JKEJIE30pyIHOE: ChIpoe
(MapTeHOBCKUE, TOMEHHBIE, arJIOMEPAIIMOHHBIC PYIBI).

e CUHTE3UpOBaHHOE (arJoMepaT, OKaThIIIH, (hepPOCIITIaBbl) MUHEPATTLHOE CHIPhE IS
YEPHOU METaJULyPIUH.

¢ Pynibl Mapranua, xpoma, kodaibTra, BoJbhpama U Jp. pyAbl, KaK Jerupyroliiee
MUHEPAIBLHOE ChIPhE AJI YEPHOU METaJLTypIrHH.

e MuHepaibHO-ChIpheBas 0a3a Mo (IIOCYIONIUM U OTHEYITOPHBIM MUHEpAJIaM,
MPUMEHSIEMBIM B YePHOU METALTYpTruu: (KaabIUT (M3BECTHSK), U3BECTh, JOJIOMUT, KBaPII,
(GIIOOPUT | JIp.; MAarHe3uT (TMEpUKIIa3), TOJOMUT, IIMMHHENb, XPOMHUT, OOKCUT (KOPYH),
KAOJIMHUT (MYJUTUT), KBapIl (TPUIUMHUT, KPUCTOOAIUT) | JIp.)),

e OCHOBHbIE CBE/ICHUS O PU3UKO-XUMHUYECKUX CBOMCTBAX HMUIAKOOOPA3YIOIINX
MUHepanoB (onuBUHBEI (opcTepuT, GasiuT, KAIBIIHMOOIMBUH ), MEIIMIIUTHI (TCJICHUT,
OKEPMaHWUT), MUPOKCEHBI (JJHOIIC], TeICHOSPTUT) U Ip.).

o OU3UKO-XUMUYECKUE CBOWCTBA MUHEPAJIOB - HOCUTEJIEH BPEIHBIX TEXHOIOTHUYECKHIX
npumeceit: cepbl, pochopa, HuHKa U Ap. (CyIbGUIBL: TUPUT, APCEHONUPUT, MUPPOTHUH,
canepur u 1p.; pocdarel: anaTUT, CUIMKOKAPHATUT U Ap.) VX BIusSHIE HA Ka4eCTBO
METAITyPrUYeCcKOil MPOIyKIIUH.

4. Ilepeyens Tem gomarineit pabotsl Ned: «[ eonoruueckue mporecch»

e OCHOBHBIE 3HJIOT€HHBIE [TPOLIECCHl MUHEPATIO00Pa30BaHUS

® DK30re€HHbI€ [TPOLIECCHl MUHEPAIO00Pa30BaHUS

e TexHHUYeCcKUE MPOIIeCChl MUHEPAIO00Pa30BaHHUs P arjioMepaluu

e MuHepanoobpazoBaHue B JOMEHHBIX MPOIIECCaX

e MuHepasorus J0OMEHHBIX IIJIaKOB, FapHUCaXa Ha (PyTepOBKE U MUHEPATbHBIX
OTJIOKEHUH B TPyOOIpOBOIaX

Ilepeyenb npakTu4eckux pador

1. OnpeneneHne CMUMMETPUN HA MOJEIIAX UI€aIbHBIX KPUCTAIIIOB.

2. OnpeneneHne BHEIIHUX TpaHHbIX, pEOEpHBIX W BEPIIMHHBIX (opM B
KpUCTalylaX. YCTAHOBKA KPHUCTAJUIOB M OINpENeleHUue KpUCTAIOrpaduuecKux CHMBOJIOB
IPaHHBIX, PEOEPHBIX U BEPIINHHBIX (HOPM.

3. N3ydeHne cucTeMaTHYeCKON KOJUIEKUIHMM MUHEpajaoB. DOpMbl NPUPOAHBIX
Bbl/IeJICHU I MUHEPAJIOB

4. J{marHocruyeckue CBOMCTBAa MUHEPAJIOB.

S. W3ydyeHue, omnucaHue (QU3NYECKUX CBOICTB, CTPYKTYPHO-TEKCTYPHBIX

0CcOOEHHOCTEH cpacTaHus, ONpeesIeHue MUHEPAJIOB, CIIOCOOOB MX MCIIOJIb30BaHMs B YEPHOU
METaJUIypTHH U HAPOJHOM XO35HCTBE.



IIpunoxenne 2

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

Kox HNuauxkarop
JOCTHKEHHUS OueHo4yHbIE CpeCTBA
HHIMKATOPA .
KOMIIEeTeHIINIi
[IK-4 - Cnoco0eH BbINOJHATH 321a4M MO OlleHKe ChIPbS U METAJLTYPru4ecKoi NpoAyKINH, KOPPEKTHPOBATH 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

[TonsiTre 0 KpUCTaie U KPUCTAJUIMYECKUX BEIIECTBAX.

OcHOBHBIE CBOMCTBA KPUCTAJJIOB.

CummeTpHsi KpUCTAJIOB, BUJbI CAMMETPUH, CHHTOHUH, KATETOPUH.

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

[TonsiTre 0 MPOCTHIX U KOMOMHALIMOHHBIX POpMax, IPUHIUIIBI UX Ha3BAHUSI.

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

ok wdE

U TIPOCTHIX (popM.

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

8. IlpaBmiia ycTaHOBKM KyOWYECKHMX M TETPAaroHaJbHBIX KPUCTAILIOB.

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

11.3ak0H MOCTOSHCTBA TPAHHBIX YTJIOB.

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

14. Tunsl KpUCTAIUTMYECKUX CTPYKTYP MOHHBIX KPUCTAILIOB.

15.Tumnbl KpUCTANINYECKUX CTPYKTYP METAITIMYECKUX KPUCTAIIIOB.

16.Tunsl KpUCTAIUTMYECKUX CTPYKTYP aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAILIOB.
17.M3omopdu3M, TUIIBI H30MOPPHU3Ma IO CTENEHN COBEPILIEHCTBA U XapaKTepy 3aMeIIeHHUs.
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.MexaHnnyeckue (TBEpIOCTh, CIAfHOCTh, U3JI0M) CBOMCTBA MUHEPAJIOB.




Kon
HHIMKATOpAa

HNuaukarop
JOCTHKEeHUS
KOMIIeTeHIN

OuneHoYHBIE CPeICTBA

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

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

25.Knaccudukanus CTPyKTyp 1O OTHOCHTEIBHOMY U aOCONIOTHOMY pa3Mepy MHUHEpaIbHBIX
VH/IUBUJIOB.

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

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

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

29.XapakTepucTuKa KapOOHATHBIX MHHEPAJIOB: KaJbLMT, JOJOMUT, MarHe3uT, CHUIEPUT, MaJIaxHT,
a3yput. FIX poJib B UepHOU METAILTYpIUH.

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

31.XapakTepucTuka MUHEpPAJIOB U3 Ki1acca cysb(aToB: OapuT, FUIIC, aHTHIPUT.

32.XapaKTepucTUKa CHIIMKaTHBIX MUHEPAJIOB M3 TPYIIIHI MTOJIEBHIX IIMATOB.

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

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

35.XapakTepucTHKa MUHEPAJIOB Ipynibl aM(puO0IOB: (aKTHHOIUT U POroBasi 0OMaHKa).

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

37.MarmaTtudeckue mporeccel (3QQy3uBHBIE W HHTPY3UBHBIC). Kitaccudukaruss mMarmMaTHYeCKHX
MOpOJ: KHUCIHble (TPaHUT), CpeAHHE (CUEHUT, IUOPUT), OCHOBHBIE (TabOpo, 0a3zanbT), YIBTPOOCHOBHBIE
(TyHUT, KUMOEPIIUT), IeNOYHbIe (HE(ETMHOBBII CUEHHUT).

38.IlermaTuToBBIE, KOHTAKTOBO-METACOMaTHYECKUE (CKapHOBBIE) M THUAPOTEPMAalbHBIE IMPOLECCHI.
MecTopoKAeHNUS TIOJEBBIX NCKOMTAEMBIX, CBS3aHHBIE C STUMH ITPOIECCaAMHU.

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

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




HNuaukarop
JOCTHKEeHUS OueHovHbIe CPeACTBA
KOMIIeTeHIN

Kon
HHIMKATOpAa

41.TexHUYECKHE MPOIIECCHl MUHEPAIO00pa30BaHUsI.

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

44 XapakTepuCTHKa TTIABHBIX U XapaKTEPHBIX arjIoOMEPallMOHHBIX MHHEPAJIOB.

45.ITaparene3nc MUHEPAJIOB.

46.OCHOBHBIE CBEJICHHSI O KPUCTAJUIN3ALIMHU BEIECTBA.

47 KuHEeTH4YeCKHUEe THIThI KPUCTAIN3AIIUH.

48.3apokIeHre KPUCTAIIIOB.

49.0CcHOBHBIE TEOPHH POCTA KPUCTAILIOB.

50.Kpucramnorpadust 1 MUHEPaJIOTHs METALTYPTHYECKUX [IVIAKOB M IJIAMOB.




0) Ilopsinok npoBeneHust NPOMEKYTOYHOM aTTECTALMH, TOKA3aTeJH M 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.

IIkana 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, MaTepuan XOpOLIO
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
MUHEPAJIOTUU» BKIIIOUAET yUYeT YCHEIIHOCTH 10 BUAaM OILICHOYHBIX cpeacTB (11.6.).

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

Tembl gOoMalIHUX pabOT pacHpelessitoTCs Ha MEPBOM MPAKTUYECKOM 3aHSTUH, 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 3aHATHUA CHUTAIOTCA YCIICIIHO BBIITOJIHECHHBIMU B Cl1ydac NPCIOCTABJIICHUSA B
KOHIIC 3aHATHUA 0TYCTA, BKIIFOYAOMIETO TEMY, COOTBCTCTBYIOIIUC PUCYHKH U ITOAIHUCH.

[TpomexxyTouHast aTTecTanus no auciuIuimae «OCHOBBI MUHEPAIOTUNY BKIIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIONINE OIIEHUTh YPOBEHb YCBOEHUS 00yUaIOLMMUCS 3HAHUM, 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 HepeYeHb 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, IPUHLIUIIBI 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 KYOMUECKHUX M T€TParoHaJbHBIX KPHUCTAJIIOB.

9. ITpaBuiia ycTaHOBKH TPUTOHAJIBHBIX M I€KCAarOHAJIbHBIX KPUCTAJIIOB.

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 TUIBI pemeTok bPABD.

14. THUIBI KPUCTAIIIMYECKHUX CTPYKTYP HOHHBIX KPHUCTAJUIOB.

15. THUIBI KPUCTANINYECKUX CTPYKTYP METALINYECKUX KPUCTAJUIOB.

16. TUumbl KPUCTATVITMYECKUX CTPYKTYP aTOMHBIX M MOJIEKYJISIPHBIX KPHUCTAJLIOB.



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

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, CIAHOCTh, U3JI0M) CBOMCTBA MUHEPAJIOB.

23. Mopdomorust MuHepasioB. [IoHITHE 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 UHIUBH]IOB.

26. Oco0ble popMbI MUHEPATBHBIX arperaToB APY3bl, cheponuThl, HaTeYHbIE (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. VX posb B UuepHON METalTypruu.

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

31. XapakTepucTuKa MUHEpAJIOB U3 KJacca cylnb(aToB: OapuT, TUIIC, AHTUAPUT.

32. XapaKkTepuCTUKA CHITMKATHBIX MUHEPAJIOB U3 TPYIIIIHI ITOJIEBBIX IIATOB.

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

34. XapakTepucTuKa CHWJIMKATHBIX MHUHEPAJIOB W3 TPYMIbl MHUPOKCEHOB: (IUOICH],
aBIUT, T€IEHOEPIUT).

35. XapakTepuCcTUKa MHHEpaJoB TIpynnbl aM(uOOi0B: (aKTMHOJIUT M POroBas
oOmaHka).

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

37. Marmaruueckue mnpoueccsl (3p@y3uBHble M HMHTpY3uBHBIE). Kiaccugukanus

MarMaTU4ecKuxX IMOpOA: KHCIble (TpaHUT), cpeAHue (CUEHWT, AMOPUT), OCHOBHBIE (radopo,
0a3anbT), yITPOOCHOBHBIE (IYHUT, KUMOEPIIUT), IeNOYHbIe (He(heTHHOBBIN CHEHHUT).

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

39. DK30Te€HHbIE TPOIECCH: BBIBETPUBAHUE M OcagkooOpa3oBaHue (¢uszndeckoe,
XUMHUYECKOE M OMOXUMHUYIECKOE). MEeCTOPOKICHHUS MOJIC3HBIX HCKOTTAEMBIX.

40. Metamopdudeckue Mmporecchl: KOHTAKTOBBIM M PErHOHANBHBIN MeTaMop(du3M.
MecTOpOXKACHHS ITOJIC3HBIX HCKOITAEMBIX.

41. TexHuueckue npoueccsl MUHEpaaoo0pa3oBaHusl.

42. [Tonssitue 00  armomeparuu.  [Iporecchl  AWCCONMIMM  MHUHEPAJIOB |
METacOMaTUYECKOr0 3aMEIICHHUS.

43. [Tporecchl KpUCTALTU3AINH TIPU arjIOMepaIiy.

44, XapakTepucTUKa TJIaBHBIX U XapaKTEePHBIX arIOMEPAlMOHHBIX MHHEPAJIOB.

45. [Taparene3nuc MuHEpaoB.

46. OcHOBHBIE CBEICHHS O KPUCTAIM3AIMH 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 J1a60PATOPHbIE MPUHA/IJIEKHOCTH:

*CTEKIIO;

*(apdopoByr0 HETJIa3ypOBAaHHYIO TJIACTHHKY;

*mkany TBepaoctu Mooca;

*kommac (MarHUTHYIO CTPEJIKY);

*COJIIHYIO KUCTIOTY.

2. Onpenenurs 0Jeck MuHepasia. [IpoBeputsb cedst Mo ATATOHHON 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 cIaiiHOCTHL MUHEPAJIA, JJIS 3TOTO:

® BEISICHUTD, COCTOMUT JIM 00pasell U3 OJJHOTO 3epHa, U3 MHOTHUX MEJKUX 3€peH WM UMEeT
CKPBITOKPUCTAJUTMUECKOE CTpoeHue. B mocnennem ciydae crialHOCTh Ha0JIl01aTh HEBO3MOKHO.

e HakyionuTh 00pazel] K CBETy U HAUTH MOBEPXHOCTH, 3€pKaJIbHO OTpaxaroiue cBer. Eciu
OHU WAYT TapaJJIeIbHBIMH CTYIIEHbKaMHU — 3TO, BO3MOKHO, CHAilHOCTh (@ WHOT/AAa — TpaHU
KPHCTAJLIOB).

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

e OnpeesUuTh Yroi MEXIy IIIOCKOCTSIMU CIIAafHOCTH B TPagycax.

6. OnpeneuTh TBEPAOCTH MIUHEPAJIA.

OnpenensaTh TBEPIOCTh MUHEPAJIA CIEAYET Ha CBEKEM U3JIOME, Ha TPaHsIX KpUCTala, 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 MATHUTHBIE CBOICTBA TEMHOOKPAIIIEHBIX MUHEPAJIOB, UCIIONIB3YS
KOMITaC UM MarHUTHYIO CTPEJIKY.

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



