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1 Hean u 321294 M3VUYCHUA TUCHMIIIIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

Cornacio ®I'OC BO 6akanaBp mno HarpaBlieHHIO moArotoBku 22.03.02
«Metamtyprusi» TOTOBUTCS K TMPOU3BOJCTBEHHO-TEXHOJIOTHUYECKOW, Hay4dHO-
HCCJIEI0BATEIBCKON U NPOCKTHO-AaHATUTUYECKOMN npodeCCHOHATBHOMN
NEATEIbHOCTH.

OcHoBHOM LEIbIO U3Yy4YECHUS JUCIUTUTUHBI «OCHOBBI
Kpuctamorpahumn» SBIAETCS M3YyUYECHHE KPUCTALTUYHOCTH METAUIMUYECKUX
3épeH, U3 KOTOPHIX COCTOUT TIOJABJISIONIEE OOJNBIIMHCTBO MPOMBIIIICHHBIX
METAUIMYECKUX  MaTepHaioB, MO3BOJIIOIIEE pacCMarpuBarb  CTPOCHUE
METAIOB W CIJIABOB C TO3UIUM CTPOTOod (PU3MYECKOW TEOpuH, U 0a3oi s
OOBSCHEHUSI TPOIIECCOB, MPOUCXOISIIMNX TMPU Pa3IUYHBIX METALTYPTUYECKUX
nporeccax (JuThe, 00padoTKa METAIUIOB JaBICHUEM U Jp.).

1.2 3agauu u3yuyeHUA JTUCITATLUIUHBI

OcHoBHOM 3amayeil W3y4deHHs] IJUCHUIUIMHBL SBISETCS C(HOPMHUPOBATH
NpEACTaBICHUST 00 OCHOBHBIX MpoOjieMax M MEpPCHEKTHBaX pa3BUTHUSA
METALUIYPIHYECKON OTpaciv, HWCIOJIb3YIOUIEH KPUCTALINYECKUE BEIIECTBA M
BBITIOJIHAIONIEH posib  (OPMHUPOBAHUS HUX KPUCTAUIMUYECKOTO CTPOEHUS,
UCXOs U3 BUAA NPOPECCUOHATBHOMN 1eATeIbHOCTH.

1.3 TlepedeHp TIaHUPYEMBIX PE3YJIBTATOB OOyUYEHUS IO IAMCIUTUTHHE
(MOIyJI0), COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJibTaTaMU OCBOCHHS
o0Opa3oBareIbHON MPOrpaMMBbl

ITK-1:croco0HOCTBIO K AHAJIU3Y U CHHTE3Y

VYposens 1 Ba)KHEMUIIINE 3aKOHBI, METO/Ibl UCCIIEI0OBAHUS KPUCTANIOB, OCHOBHBIE
MOHSITHUSI U TEPMUHBI KpUCTaAIorpaguu, 1epeKThl KPUCTAUTHYECKOM
peleTku

Yposens 1 -aHATM3UPOBATH CTPYKTYPHBINA THUII

- IPOTHO3UPOBATh CBOMCTBA META/LIA B 3aBUCMOCTH OT TEPMHUYECKO
00paboTKH ¢ yUeToM MepepacnpeaesieHus 1e(eKToB KPUCTAUTHYECKOM
pEeLIeTKY;

- MPOTHO3MPOBATh CBOMCTBA METAJLJIa B 3aBUCUMOCTH OT IJIaCTHYCCKON
nedopMariu ¢ y4eTom rnepepacnpeeacHus 1eheKToB KpUCTALINISCKON
PCILICTKH

VYposens 1 HaBbIKaMH (METOIUKOM) ONpPEIEICHHS BHEITHUX 3JIEMEHTOB CUMMETPUH
KPUCTAIOB; pacueTa KOHIEHTPAIlMH TOUeYHBIX J1e(heKTOB

INK-7:cnoco0HOCTHIO HCIOJb30BATH NMPOLECCHBIH MOIX0/

VYpogens 1 TEOPETUUECKHE OCHOBBI IIPOLIECCHOTO MOAX0AA

YPOBGHL 1 IIOHUMAarTb MHOFOO6p3.31/IC IIpOLECCCOB B KpHCTaJIHHqCCKOﬁ PCHICTKE C
LECJIBIO YITPABJICHUA CBOfICTBaMH, HX CBA3b C JPYTI'UMH IIpoecCcaMu,
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MPOUCXOAAIIUMHU B MCTAJLJIC;

Yposens | BJIaJIETh HAaBbIKaMU MPOIECCHOTO MOAX0a

1.4 Mecto aucuUIUIUHBI (MOIYJsl) B CTPYKType 0Opa3oBareabHOU
MIpOTrpaMMBbI

OcBoeHue Marepuaia JUCUUIUIMHBI TpeOyeT MpeaBapUTEIbHOTO
U3y4YeHUs Oy TyIIMMH BBIITYCKHUKAMU CJIETYIOIIUX TUCIMIUIVH.

1. Maremaruka  (Pasmenbr:  muddepeHMaTbHOe  MCUUCICHUE,
MHTErpAIbHOE UCUHCIICHUE; BEKTOPHBIN aHAIN3).

2. ®uzuka (Pa3zgensl: MexaHuka; Qusnka TBEPJIOTO TeJa).

3. Xumus (Pazgensi: nepuoaunueckuit 3akon JI.JMI. MenneneeBa u
CBOMCTBA DJIEMEHTOB; TEOPUS XUMUUYECKUX CBSI3EH).

4. KomnbroTepHO#l rpaduku.

OcHOBBI KpUCTaLIOTpapuu
Maremarnka: MareMarudyeckuii aHajiu3
Oprannyeckas XuMUs

dusuka

XHUMHUSI METAJJIOB

duznyeckas XUMHU

Xumus

B cBowo ouepenp, 3HaHHME OCHOB KpucCTauiorpapuu U A€PEKTOB
KPUCTALIMYECKOTO CTPOEHUS HEOO0XOJUMO NpPH HM3YYCHUH TOCIETYIOUIUX
mucuuiuine:  «Marepuanosenienne», «OCHOBBI JINTEWHOIO IPOU3BOJICTBA»
«OcHOBBI Teopun OOpabOTKM METAIOB JaBIEHHEM», «MexaHHnuecKue
CBOICTBAa METANIOB M CIUIaBOB» U Jip. OHUM HEOOXOIUMBI JJis BBINOJHEHUS
KYpPCOBBIX pabOT, BBIMYCKHOW KBaTU(UKAIIMOHHON pabdOThI, a TaKXe B
CaMOCTOSITEIIbHOW MPOU3BOICTBEHHOMU JI€ATEILHOCTH.

«OcHOBBI  KpuUcTaIOrpapumy SBISETCA JIUCUUILUIMHON 10 BBIOODPY
BapuaTUBHON (MpodUIBHON) YacTH NporpamMmbl OakajgaBpuara COTJIACHO
yueOHOMY IUIaHy Tpd  TOATOTOBKE 1o  HampasieHuto  22.03.02
«Metamtyprus».

OcHOBBI KpucTaLIorpadguu
Marepuanosenenue

OcHoBbl Teopun OM/]

OCHOBBI TEOPUH JTUTEHHBIX MPOIIECCOB

1.5 Oco0eHHOCTH peanu3alyy TUCUUTLTAHBI
S3BIK peanu3auuy IUCHUIUIMHBI Pycckuid.

Juctummmaa (Moayiib) peanmusyetcs 6e3 mpumeHnenus 0 u JIOT.
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2. O0beM TUCHUILIHHBI (MOTYJIs1)

Cemectp

Bcero,
3a4C€THBIX

€IMHHI] 4 4
(akam.uac)

Bun yueGHOM paboThI

Oo0wmast Tpy10eMKOCTh

JAUCIHUIITHHBI 3 (108) 1 (36) 2 (72)

KonrakrThas padora ¢

npenoaaBaTeseMm: 0,228) | 0,03(1) | 0,19(7)

3aHATHUS JICKITAOHHOTO TUTIA 0,11 (4) 0,03 (1) | 0,08 (3)

3aHATHA CCMUHAPCKOI'o TUIla

B TOM YHUCJIC: CCMUHAPbI

IIPAKTUYECKUE 3aHATUS 0,11 (4) 0,11 (4)

MIPaKTUKYMBI

nmabopaTopHbIe paboTHI

JPYTHE BUIBI KOHTAKTHOMN
paboThI

B TOM YHCJIE: TPYIIIOBbIE
KOHCYJIbTal[UU

WHAUBUIYAIBHBIC
KOHCYJIbTAllMN1

WHas BHeayJAUTOpHas
KOHTaKkTHas padboTa:

TPYIIIOBBIC 3aHATHS

WHAUBUAYATbHBIC 3aHATHSA

CamocrosiTe1bHasi padoTa

oGy matoIRCT: 2,67 (96) | 0,97 (35) | 1,69 (61)

U3YYCHHE TEOPETUUECKOTO
kypca (TO)

pacdeTHo-TpadUIecKue
3amanus, 3amadu (PI3)

pedepar, acce (P)

KyPCOBOE IIPOCKTHPOBAHHE

(KTT) Her Her Her
KypcoBas padora (KP) Her Her Her
Hpomexyrounas arrecrauuss | 0,11 (4) 0,11 (4)
(3auér)




3 Conep:xanue IMCHUTIIAHBI (MOIYJIs)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATUN)
3aHaTus
CEeMHMHApPCKOTO THIIA
Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
Monaynu, Tembl
nekiuonH | [Ipaktuue | paboTb TenbHast | DopMupyembie
Ne /i (paznesnsl)
Oro THIIA CKHe u/nnn paboTa, | KOMIIETEHIMH
JUCLUTUIMHBI
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 o) 2 A ’~ L 1
B
T o 0 0 35 IK-1 [IK-7
npeaMer
Kpucrammmyeckn
e PELIETKH.
2 | dedexTtor 3 4 0 61 ITK-1 IK-7
KPUCTAUIMYECKHX
peIeToK
Bcero 4 4 0 96

3.2 3aHsaTHs JIEKIMOHHOIO THUIIA

O0BeM B akaa.gacax
No | Nepasnena B TOM YHCIIC, B
o/ mucuunianH | HanMmenoBanue 3aHATHH B MHHOBALMOHHOM B TOM ‘H/ICHG,VB
Bl cero bopme AIIEKTPOHHOM
dbopme
Beenenue B
1 1 Kpuctauiorpaduro. 0 0
Brigaga KOHTPOJIBHBIX
3aJlaHu I
OCHOBBI
2 2 KpUCTALIOTpad . 0 0
DJIEMEHTBI CAMMETPHH.
JedexTs
3 2 KPUCTAJUINYECKOTO 0 0
CTpOCHHUS
Daonxn N N

3.3 3aHgaTHs CEMMHAPCKOTO THIIA

O0BeM B akaj.yacax




B TOM YHCJIE, B B TOM YHCIIE,
WHHOBAIIMOHHOU B
Bcero al .
dbopme AIIEKTPOHHOM
dhopme
Kpucrannorpapuyeckas
1 2 CHMBOJIMKA. DJIEMCHTBI 2 0 0
CUMMETpPUU
Toueunsie nedexThl. Buab
2 2 aed A 2 0 0
JTUCITIOKAITAIA
Daoann A A A
3.4 JlabopaTopHbIC 3aHATHS
O0BeM B akaj.gacax
Ne
Ne | pasnena . B TOM HHCTIC, B | B ToM umCIE,
HanMeHoBaHMe 3aHATHIA WHHOBAI[AOHHOM B
/T | JTUCITUTLIT Beero 5
VHBI bopwme 3JIEKTPOHHOMN
dbopme
Daoaox
4 Ilepeyennb Y4€eOHO-MeTOANY€eCKOro obecrieyeHUust IS

CaMOCTOSITEJILHOI padoThl 00YUAKIIMXCH MO JUCHUIINHE (MOAYJIIO)

ABTODBI, 3armaBue H3narenscTBO,
COCTaBUTENIHU roj
JI1.1 | Anmukuna B. U., OcHOBBI KpUCTaLIOrpaduu: Mporpamma, KpacHosipck:
I'ypckas B. 1O. METOANYECKUE YKa3aHUs K KpacHosipckas
CaMOCTOSITEIbHOIN paboTe U KOHTPOJIbHbBIE aKaJieMus
3a7aHus AJ1s CTYJEHTOB 3a04YHOTO IIBETHBIX
otaeneuusa cuerranbaocter 110600 METAIOB U
"O0paboTKa METAIIOB JaBJeHUEM"" U 30J10Ta
110400 "JInTeitnoe nponssoactso yepHelx | [[AIIMu3], 2001
U [[BETHBIX METALIOB"
JI1.2 | Auukuna B. U. Kpucramnorpapus u nedexrsr Kpacnosipck:
KPUCTALINYECKOTO CTPOSHUSI METAIOJB! Kpacnosipckmii
Mertoza. yka3. o caMoCT. paboTe CTyJICHTOB | HHCTHUTYT
cnen. 11.07 - "MertamioBeneHue, [IBETHBIX
000pyA0BaHKE U TEXHOJIOTUS TEPMUUYECKON | METAJUIOB UM.
00paboTku MeTaLIOB" M.U. Kanmnauna
(KHULIM), 1988
S ®oHa OUEHOYHBIX CPEACTB Il NPOBeACHHUS IPOMEKYTOYHOM
aTreCTalluu

O1ieHOYHBIE CpeJICTBA HAXOMSITCA B MPHIOKEHUU K paboyuM
nporpamMmam JIUCIUIUINH.




6 IlepeyeHb OCHOBHOW M JONOJHHUTEJbHON Y4eOHOH JMTEpPaTypHl,
HEO0X0AMMOM /1JIsl OCBOEHMSI JUCIUILIMHBI (MOIYJIs1)

6.1. OcHOBHAas JUTEpATypa

ABTODBI, 3armaBue WznarenscTBO,
COCTaBUTEIN roj
JI1.1 | Anukuna B. U. OcHoBbl kKpucTawiorpaduu u 1eheKThl Kpacnostpck:
KPUCTANINYECKOTO CTPOEHUS: IIEKTPOH. Coy, 2007
y4e0.-MeTO/1. KOMIUIEKC THUCIUTUTMHBI
JI1.2 | Anukuna B. 1., OcHoBHI KpucTayuiorpaduu U AeheKThl KpacHosipck:
Hanonsko A. C. KPUCTALINYECKOTO CTpoeHus: yued.-meton. |CDY, 2012
nocobue
JI1.3 | Anukuna B. U., OcHoBHI KpucTayuiorpaduu u AeheKThl Kpacnostpck:
Canaposa A. C. KPUCTANINYECKOrO cTpoeHus: [mpaktukym]| |[CDY, 2011
6.2. JlononuurenpHasd aureparypa
ABTODBI, 3arnasue N3narenscTBo,
COCTaBUTENIHU roj
JI2.1 | EropoB-Tucmenko | Kpucramiorpapus u KpuCTamioXuMusi: Mocksa: K1V,
10. K. y4eOHMK 171 BYy30B 110 crell. "[eomorus” 2010
6.3. Meronuyeckue pazpaboTku
ABTOpBI, 3arnasue HUznarenscTBO,
COCTaBUTEIN roj
JI3.1 | Anukuna B. 1., OcHOBBI KpUCTa/LIOrpaduu: IPOrpaMMma, KpacHosipck:
I'ypckas B. 1O. METOANYECKUE YKa3aHUs K KpacHosipckas
CaMOCTOATEIbHON PabOTE ¥ KOHTPOJIbHBIE aKazeMus
3a7aHus JJ1s CTYJEHTOB 3a0YHOTO LBETHBIX
otaenenusa cunerpanpaocter 110600 METALIOB U
"O0paboTKa METAIIIOB JaBlIeHHEM"" U 30J10Ta
110400 "JIuTeliHOE MPOU3BOACTBO YEPHBIX [TALIMu3], 2001
Y I[BETHBIX METAIOB"
JI3.2 | Auukuna B. U. Kpucramnorpadpus u gedexro KpacHosipck:
KPUCTALINYECKOTO CTPOCHUS METAIOJIB: KpacHosipckuit
Mertoza. yka3. 1o caMoCT. paboTe CTYJI€HTOB | HHCTHUTYT
crer. 11.07 - "MeramioBenenue, IIBETHBIX

000pyAOBaHNE U TEXHOJIOTUS TEPMHUUECKOMN
00paboTku MeTaLIOB"

METAJUIOB HM.
M.U. Kannauna
(KHNIIM), 1988

7 llepeyeHb pecypcoB HH(POPMANMOHHO-TEJICKOMMYHUKAIMOHHOM
cetu «AHTEepHET», HEOOXOAMMBIX /ISl OCBOCHUS AUCUMUILIMHBI (MO1YJIA)

21 1. Bubnnoreuno-u3garesCKui www. bik.sfu-kras.ru
komiuiekc COY

22 |2. DNeKTPOHHO-0MOIOTeUHas www. book.ru.
cucTeMa

23 |3. DNEeKTPOHHO-OMOIMOTCUHAS www. knigafund.ru.
cucreMa




8 Meroanueckue ykKa3aHusi AJdsi O0Oy4YalOIIUXCS MO OCBOEHUIO
AUCHMILIMHBI (MOYJIs1)

Jauupiii BuA pabOThl MPEayCMarpuBacT CaMOCTOSITEIbHOE H3yuYeHUE
TEOPETUYECKOr0 MaTepuaia, MOATOTOBKY K MPAaKTUYECKUM paboTaMm, a TaKxke
MOJATOTOBKY K IPOMEXYTOYHOMY U UTOTOBOMY KOHTPOJIIO 3HAHHM.

Y4yeOHbIM IUIaHOM Ha CaMOCTOSATENIbHYIO pPaboTy MpemycMoTpeHo 54
akaj. 4Jaca, u3 HuUX 27 — Ha U3y4YEHUE TEOPETHUYECKOIro marepuana, 27 — Ha
CaMOCTOSITENIbHYI0 ~ pa0OTy  BBIIIOJIHEHUS  WHIWBUIYAIbHBIX  3aJaHUM,
pelIeHrs pPa3IM4HOro poja 3ahad, MNpeayCMOTpPeHHbIX 1. 3.3, W Ha
MOJATOTOBKY K MPAaKTUYECKUM paboTaM.

CamocrositenpHas paboTa CTYAEHTOB 1O JuciuiuinHe «OCHOBBI
Kpuctaiorpaguu» OpraHu3yeTcs B COOTBETCTBUU C HCIIOJIb3YEMBIMH B
y4eOHOM mpoliiecce GopmMamMu YyueOHBIX 3aHSATHH.

Jnst  camocTOATENbHON  MPOpPabOTKH  TEOPETUYECKOrO  Marepuaia
PEKOMEHJIyeTCsl MCIOIb30BaTh y4eOHble MOcoOus, MpHUBEACHHbIE B I.I 4, 0,
7 Y4eOHON mporpamMbl, MO pa3fenaM, COOTBETCTBYIOLUIUM MPOHACHHOMY
JIEKIIMOHHOMY Marepuay.

3agauu Ui CaMOCTOSITEIIBHOTO PEIIEHUs BBIJAIOTCS IPENOJaBaTeIeM
Ha MPaKTUYECKUX 3aHATUSAX, a Ha MNOCIEAYIOIMMX 3aHATUSAX MpPOBEpsAETCS
MPaBUIILHOCTh UX PELICHUSI.

Cnaua 3agaHudil 1O CaMOCTOSITEIBHOM paboTe MPOU3BOAMUTCS B BHUIE
NPENOCTABICHNS]  IPENOAABATENI0  OTYETOB IO  PELICHUIO  331a4
TEOPETUYECKUX PA3IEIIOB.

9 IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOTMid, MCIOJb3yeMbIX MPH
OCYIIeCTBJICHMH 00pPa30BaTeJIbHOI0 MPOLecca Mo AUCHUILINHE (MOTYJII0)
(mpu HE0OX0AUMOCTH)

9.1 IlepeueHb HEOOXOAUMOTO MPOTPAMMHOTO 00ECTIEUEHHUSI

9.1.1 | Hanubrit BUJ  paboThI MpeyCMaTPUBAECT CaMOCTOSITEIILHOE HU3y4YECHUE
TEOPETUYECKOT0 Marepuana, TMOArOTOBKY K TWPAaKTUYECKUM padoTam, a Takke
MOATOTOBKY K TPOMEKYTOUYHOMY M UTOTOBOMY KOHTPOJIIO 3HAHUH.

9.1.2 | Y4eOHBIM IUTAHOM Ha CaMOCTOSITENIbHYIO paboTy NpenycMOTpeHO 54 akad. daca, u3
HUX 27 — Ha W3y4YCHHE TEOPETHYECKOTrOo Marepuana, 27 — Ha CaMOCTOSATEIHHYIO
paboTy BBIMOIHEHUS MHIAMBHIYATGHBIX 3aaHUH, PELICHHUsS Pa3IMYHOTO pojAa 3amaad,
IpPeAyCMOTPEHHBIX 1. 3.3, M Ha MOJATOTOBKY K IMIPAaKTHYECKUM pabOTaM.

9.1.3 | CamocTosiTennbHas paboTa CTyJIEHTOB 1O aucturuinHe «OCHOBBI KpUCTaLIOTpadum)
OpraHu3yeTCss B COOTBETCTBUHM C HCIIOJIb3YeMBIMH B y4eOHOM mporiecce GhopMamu
Y4YCOHBIX 3aHITHI.

9.1.4| lns caMocCTOATEIbHOW MPOPAOOTKU TEOPETUUECKOr0 Marepuaia pPEeKOMEHAYEeTCs
UCIOJIb30BaTh yyeOHbIe 1MOCOOUs, NpUBEACHHbIE B 1.1 4, 6, 7 Y4eOHOW mporpammel,
IO pa3jiesiaM, COOTBETCTBYIOLIUM IPOIICHHOMY JIEKIIMOHHOMY MaTrepuany.




33,[[3.‘{1/1 1 CaMOCTOATCIILHOI'O peuicHuAd BBIJArOTCA npenoaaBarcjiicM Ha
IMPAKTHICCKUX 3aHATHAX, a Ha MOCICAYIOMIUX 3aHATUAX IPOBEPACTCA
NPpaBUJIBHOCTL UX PCIICHUS.

Cz[aqa 3adaHuM 1o CaMOCTOSTEIIbHOM pa60Te IMPOU3BOAUTCH B BUIC
nIpeaoCTaBJICHUA MPETIOaAaBaTcIIroO OTYETOB MO pPeIICHUIO 3ada4 TCOPETUIYCCKUX
pasacios.

9.2 IlepedyeHb HEOOXOAUMBIX HH(GOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

9.2.1

OCHOBHBIM HMCTOYHUKOM HH(POPMAMOHHON CHpPaBOYHON CHCTEMBbI NpPU H3YYEHUHU
muctumnHel «OCHOBBI Kpuctauiorpapumn» sipisercss Hayunas 6ubnuoreka COY —
OTHO M3 OCHOBHBIX NOJpa3leJICHUN YHHUBEPCHUTETa, KOTOpoe oOecreyrBaeT
KaueCTBEHHOE MH(POPMAIMOHHOE COMPOBOXKICHHE YIeOHOTO IpoLecca.

922

PesynpraramMu  ycnemiHoro OCBOEHUSI JIMCUMIUIMHBI, OTBEUYAIOUIUX KOMIUIEKCOM
HEOOXOTUMBIX KOMIIETEHIIUH, SIBISIETCS KadyeCTBEHHOE (HOPMHUPOBAHUE KHUKHOTO
¢doHIa U PIEKTPOHHBIX 00pazoBaTeNbHBIX pecypcoB Hayunoit 6ubnmorexkn CDY, a
TaKke  pa3BUTHE M MOJEPHM3AIUS  MPOTPaMMHO-AMIMapaTHOTO  KOMILIEKca
DONEeKTpOHHOW OMONMMOTEKH, KOTOpas O0O0ecIeuyuBacT BO3MOXKHOCTh JOCTymHa K
o0ydeHHI0 U3 JI000H TOYKH JAOCTyNa HHPOPMAMOHHO-TEIEKOMMYHHUKAIMOHHON
cetu «MHTEpHET» Ui MOJB30BATENIEd BCEX KAare€ropuii, B TOM YHCIIE M yYallUXCA
0 HampaBJiIeHUIO MoAroToBkU 22.03.02 «MeTamnyprus».

10 MarepuajibHO-TeXHHUYECKAsI 0a3a, Heo0XoanMas il 6 |

OCYyIIeCTBJICHUSI 00Pa30BaATEIBLHOIO NMPOLECCA MO AUCIHUILIHHE (MOTYJII0)

Ne  n/m Bung wu  HaumeHoBaHue — 000OpYyAOBaHUS Bun  3ansatun
XapakTepucTuka
1. MynbpTUMENUIHBIE CPEICTBA JIeKumoHHbIE 3aHATUSA — Koncnekr

JIeKuuii B anekTpoHHOM Buje «Kpucramtorpaguss u nedexTsl KpHUCTALUINYECKOTO
CTpOEHUS» (PYKOIIUCH);
— Ilpesentamus «MojenupoBaHue Ae(PEKTOB KpUCTALIMUECKOro crpoeHus» (125
CITalJIOB).

[IpakTrueckue 3aHATHUS

2. YyeOHO-HaISAHBIE TTOCOOUS JleKIIMOHHbBIE 3aHITHS — Komnekmus
MoJIeTIel KPUCTAIIOB;

— Mopenu I0THEHINX YTaKOBOK 11apOB;
— Mogenu KpUCTAUIMYECKUX PEIIETOK MUHEPATIOB.
— Konneknus IBHOKYIIMXCSI MOJIENIEN B KPUCTAUITMYECKUX PEIIETKAaX.

— Konneknus moneneit oOpazoBaHus AePEKTOB B KPUCTAUIMYECKUX pELIeTKax Mpu
Pa3INYHBIX YCIOBUSX 110 TEMIIEPATYPE U NABJICHHUIO.

Hp AKTHUYCCKUC 3aHATUA
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