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Pabouas mporpaMma AUCIUIUTHHBL

Kpucrannorpagus

Pa3zpaborana B coorserctBur ¢ OC BO HUTY MUCHUC
o HanpasiieHuto noarotoBku 18.03.01 XUMNYECKAS TEXHOJIOT U4 (npuka3 ot 02.04.2021 r. Ne 119 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘Ie6HOFO IJiaHa:

18.03.01 XUMHWYECKAS TEXHOJIOI'MS, 18.03.01-BXT-25-1.pIX mpoduas XuMudeckas TEXHOJIOTHs HOBBIX MaTEpPHAIOB,
yrBepkaeHHoro YuenbiM coBeroM HUTY MUCHC B cocrase cootBercrytomierr OITOIT BO 30.05.2024, npotokou Ne 4-24

VrBepxnena B cocrase OIIOII BO:

18.03.01 XUMHNUYECKA S TEXHOJIOT'US, npodunp Xumudeckasi TEXHOJIOTHS HOBBIX MAaTEPHAJTIOB, YTBEP)KICHHONW YUEHBIM
cosetoM HUTY MUCHUC 30.05.2024, npotokoin Ne 4-24

PaGouas nporpamma o700peHa Ha 3acelaHUuH

Kadenpa ¢puznyeckoro marepuaoBeaeHns

IIpoTokou ot 22.04.2024 ., Ne220.24.2-14

PyxoBonutens noxpasnenenus Capuenko Anexcanap I'puropseBna



1. HEJIX OCBOEHUA

1.1|CdopmMupoBaTh KOMIIETEHIIMH B COOTBETCTBHH C YUE€OHBIM IUIAHOM, a TAK)KE HAYYUTh MCIIOJIb30BATh TEOPUIO CHMMETPUH U
METOJl KpHCTA/UIOrpaGuuecKux MPOeKIUH AL ONMCAHNS M aHAIN3a CTPYKTYPhI KPUCTAJIOB; 1aTh MPEACTaBICHUE O
CTPYKTYpax METAJIOB U CIIJIABOB, COETMHEHUI C METaJNINYECKON, HIOHHOW M KOBAJIEHTHOM CBA3bIO, O MaTepuaiax ¢
aMOp(hHOH M KBa3UKPUCTAUINIECKOH aTOMHBIMH CTPYKTYPaMH, a TaKkKe HAYy4IUTh IPUMEHSTH OTy4eHHBIE 3HAHUS B
poheCCHOHANBLHON IESTEILHOCTH

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM INPOT'PAMMBI

bnox OIl: [51.0

2.1 TpeGoBaHus K NIpeiBAPUTEIbHON OAT0TOBKE 00y4aloLIerocsi:

2.1.1 |Maremaruka

2.1.2 |Mudopmarnka m OCHOBEI HCKYCCTBEHHOI'O HHTEIUICKTA

2.1.3 |MmxeHepHas U KOMIbIOTEpHAs rpaduka

2.14 | Xumus

2.1.5 [AnamuTnueckas reomerpus

2.2 JucuunmianHbl (MOAYJIH) U NPAKTHKH, VISl KOTOPBIX 0CBOEGHHE IAHHOI THCHMIUIHHBI (MOIYJIs1) HEOOX0AMMO KaK
npeauiecTByoNIee:

2.2.1 TexHomoruu TI0JIYy4YCHUST KOMIIO3UIIMOHHBIX MaTCpHaJIOB

2.2.2  |Hopwmsl u ipaBuiia opopmiieans BKP

2.2.3 |Metonbl 00pabOTKH CTATHCTHYECKHX JIAHHBIX (aHAJIN3 IaHHbBIX)

2.2.4 |IIpou3BojCTBEHHAs IIPAKTHKA M0 MOJYUYSHUIO NPOHECCHOHAIBHBIX YMEHHUH 1 ONbITa IPO(ECCHOHAIBHON IESITeIbHOCTH

2.2.5 |llpenauruioMHasi MPaKTHKA JJIsl BHITIOJHEHHSI BBIMTYCKHOHN KBAJM(UKAIIMOHHON pabOThI

2.2.6 |MojaenupoBaHHe XUMUKO-TEXHOJIOTHUYECKUX TPOIECCOB

2.2.7 |Teopust XUMHYECKOH CBSA3U

2.2.8 |Metonbl PU3HKO-XMMHUYECKUX UCCIICTOBAHUI

2.2.9 | OU3MKO-XUMHSI TOJTUMEPOB

2.2.10 |IIpoueccsl nosydeHus 1 00pabOTKU MaTepUaIoB

2.2.11 |HayuHo-uccnemoBareibckas pabora

2.2.12 |DuzuKo-XUMHS KOHJCHCHPOBAHHOTO COCTOSIHUS

2.2.13 |IloaroroBka K Iponeype 3aliMThl U 3aIIUTa BBITYCKHOI KBaJH(HUKAIIMOHHON paboThI

2.2.14 |Merobl UCCIIETIOBAHUS MATEPHAIIOB

2.2.15 |Dusnyeckne CBONCTBA TBEPABIX TEI

2.2.16 |IIpoueccsl 1 anmapaThl XMUMUYECKON TEXHOJIOTHU

2.2.17 |TepMoauHaMuKa CIOXKHbBIX CUCTEM

2.2.18 |HayuHo-uccnemoBareibckas pabora

2.2.19 |OdopmiieHue pe3yabTaTOB HAYYHOH JIESITEIbHOCTH

2.2.20 |Mertposorus, cTaHIapTH3aIMs M TEXHUUECKHE U3MEPEHHUS

2.2.21 |Merobl KOHTPOJIS M aHAJIH3a BEIIECTB

2.2.22 |KoMno3uIuOHHbIE MaTepualbl: CTPYKTYpa, CBOHCTBA, IPUMEHEHHUE

2.2.23 |KoMnbioTepHble METObI B (hH3UIECKON XUMUH

2.2.24 |Metozpl UCCIIEIOBAHNSI CTPYKTYPBI M CBOHCTBA KOMITO3HIIMOHHBIX MaTepHaIOB

3. PE3YJIbTATBI OBYYEHMUSI 1O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIIUSIMU

OIIK-2: Cnoco0eH ncnoib30BaTh MaTeMaTH4ecKkHe, pusnyeckue, GU3NKo-XxuMHYeCKHe, XHMHYeCKHe MeTOAbl, TIPUMEHSATH
3HaHusA GYHIAMEHTAJIbHBIX HAYK /ISl pelIeHHs 32124 nNpodeccHoHAIbLHOI 1eATeIbHOCTH

3HaTh:

OI1K-2-31 npuHIMITEI UCCIIEIOBAHUS KPUCTAJUIMYECKONW CTPYKTYPBI MaTepuaa

OIIK-2-32 3HaTh OCHOBHBIC 3aKOHBI KPHCTAJULIOXUMHHN W MPHHIAIBI KPHCTAIUTIODUIHKH

OIIK-2-33 OCcHOBHBIC 3aKOHBI KPUCTAIIOTPpadyH, SIEMEHTHl CHMMETPHN KOHTHHYYMAa ¥ AUCKOHTHHYYMA; NEHCTBHE HJIEMEHTOB

CUMMETPUU KPUCTATUINYECKUX CTPYKTYP

YK-1: Crioco6eH ocymiecTBAsATh NOUCK, KPUTHYECKUI aHAJIM3 U cCHHTe3 HHGopManuy, yMeHHe AHAJU3HPOBATH MPOLECChl U
CHCTEMbI C HCIOJIb30BAHHEM COOTBETCTBYIOIMX AHAJUTHYCCKHX, BHIYHCIUTEIbHBIX H IKCIEPUMEHTAJILHBIX METO0B,
NPUMEHSITh CHCTEMHBII MOXO0/ 1JIsl pelleH s OCTABJeHHbIX 3a1a4

3HaTh:

VYK-1-31 ocHOBHBIE U IEPCIEKTUBHBIC HATIPABICHUS PA3BUTHS KpucTajuorpahun

YK-1-33 OcHoBHbIE KJITaCCU()UKAIMH KPUCTATHYECKUX CTPYKTYP, XapaKTEPUCTHKH OCHOBHBIX THIIOB COBPEMEHHBIX
KPHUCTAJIIMYECKUX M KBAa3UKPHCTAUIMUECKUX aTOMHBIX CTPYKTYP

VK-1-32 aHanuTH4YeCKUe U SKCIEPUMEHTAIbHBIC METO bl aHAJIN3a KPUCTAIIMIECKUX CTPYKTYP

OIIK-2: Cnoco0eH ucnoabp30BaTh MaTeMaTHYeCKHe, (pu3ndecKue, PU3NKO-XUMHYeCKHe, XUHMHUYecKHe MeTOAbl, IPUMEHSATH
3HaHHuA GyHIAMEHTAJbHBIX HAYK /ISl PelIeHHsI 32124 n1podeccHoHAIbLHOI 1eATeIbHOCTH

YMeTb:

OIIK-2-Y1 paccunThIBaTh MapaMeTphl KOHKPETHBIX KPHCTAUINYECKUX CTPYKTYP, B TOM YHCIIE, C UCIIONB30BaHUEM KOMITBIOTEPHBIX
porpamMm




OI1K-2-Y2 nucnonp30BaTh MaTEMaTHYECKHUI allapaTt KpUcTauorpaduu

YK-1: Cnoco0eH ocyLiecTBJSITh NOUCK, KpUTHYECKHUI aHAJIN3 U CHHTe3 HH(OPMALIMHU, yMeHHe aHAJIN3HUPOBATH NPoLecChl U
CHCTEMBI C HCIOJIB30BAHHEM COOTBETCTBYIOIIUX AHAJIUTHYECKHX, BBIYHCIUTEIBHBIX H IKCIIEPUMEHTAIBHBIX METO/I0B,
NPUMEHSITh CHCTEMHBIH MOAXO0/ 1JIsl peleH s OCTABJeHHBIX 3a1a4

YMeTh:

YK-1-VY2 ucnosp30BaTh OCHOBHBIC MOHATHUS U 3aKOHOMEPHOCTH KPHCTAILIOTPa(QUU M KPUCTAIDIOXUMHH JJ11 000CHOBAaHHOTO BBIOOpa
XapaKTEePUCTUK CTPYKTYPBI U COCTaBa, CTEXUOMETpUH (a3, B TOM YUCIIe, aMOP(HBIX U KBa3UKPUCTAJUIMIECKUX, ITPEeIHA3HAYAEMBbIX IS
LeJiel JabHEHIIIEero UCIoIb30BaHMs

VYK-1-V1 noab30BaThCsi CIPaBOYHOMN JIUTEPATYPOil

OIIK-2: Cnoco0eH ucnoabp30BaTh MaTeMaTH4ecKue, pusnueckne, GU3NKO-XUMHYECKHe, XUHMUYeCKHe MeTOAbl, IPUMEHSATh
3HaHusA GyHIAMEHTAJbHBIX HAYK [JIsl PelIeHHsI 32124 NpodeccHOHAIbLHOI 1eATeJIbHOCTH

Baagers:

OI1K-2-B2 ucnosb30BaHus B HCCICAOBAHUAX U PacUYeTaX METOOB U MOAX0J0B KPUCTAIIIOTPa(UH U KPUCTAIUIOXUMHHU K OMTUCAHUIO
aHaIIU3y CTPYKTYPHI KPHCTAJUIOB (B TOM YHMCIIE METOJaMU KPUCTAIUIOrpaUIeCKUX NPOEKINH, HHAWIPOBAHUS IIJIOCKOCTEH 1
HaNpaBJIeHUH B KPUCTAIIIAX)

OITK-2-B1 HaBbikamMu HCCIICAOBAHMS CJIOXKHBIX KPUCTAILUTHYECKUX CTPYKTYP M CTPYKTYP € OTCYTCTBHEM TPAHCIISIIUOHHONW CHMMETPHUHU

YK-1: Cnoco0eH ocylIecTBJSITh NOUCK, KpUTHYECKHUI aHAJIM3 U CHHTe3 HH(OPMALINHU, yMeHHe aHATN3HPOBATH NPoLecchl U
CHCTEMBI C HCIOJIb30BAHHEM COOTBETCTBYIOIIUX AHATUTHYECKHX, BBIYHCINUTEIbHBIX H IKCIIEPUMEHTAJIbHBIX METOI0B,

NPUMEHATH CHCTEMHBIH MOAXO0X 1JIs1 PEUICHHUS MOCTABJCHHBIX 3a1a4

Baagers:

VYK-1-B1 cOopa 1aHHBIX, B TOM YHUCIIE, U3 MEKIYHAPOTHBIX 0a3, U Morcka HHpopMaIuu 00 OTIEIbHBIX ONPEICIICHHUSIX, MOHATHSIX
TEPMHUHAX: O MPOCTPAHCTBEHHOH IPyIIIe U CTPYKTYPHOM THIIE KOHKPETHOMH (ha3bl AJIs IPECTABICHUS 110 HUM €€ CHMMETPHH U
KPHCTAJIIOXUMHIECKUX XapaKTEPUCTHK

4. CTPYKTYPA U COJAEP)KAHHE

Kon
3aHATHS

HaumeHnoBanmue pa3jeioB u
TeM /BUJ 3aHATHS/

CemecTp
/ Kype

Yacos

®opmupyeMbIe
HHAHKATOPLI
KOMIIeTeHIN i

Jlntepatypa n
3J1. pecypchl

IIpnmeyanue

KM

Beimoan
sieMble
padoThI

Paznen 1. IloaroroBka K
KOHTPOJIbHBIM
MEpPONPUSTUIM H
BBINOJIHSIEMBIM PadoTamMm

11

/Cp/

Pazgen 2. I'eomerpnyeckast
KpucTasiorpagus

2.1

[TonsiTue kpucramia.
IIpocTpancTBeHHAs
peleTka. OjaeMeHTapHas
siueiika. CHHrOHHUU.
OneMeHTbl CHMMETPUU
MHOT'OTPaHHUKOB
(xontunyyma)Teopembl
CJIOKEHUS HJIEMEHTOB
CUMMETPUU
MHOTOTPaHHHUKOB.
Omnpenensonye 31eMEHTbI
cummerpuu. [IpaBuna
YCTaHOBKH KpHcTamios /JIex/

VYK-1-31 OIIK-
2-Y2 VK-1-B1
OIIK-2-33

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3
€)!

2.2

Toueunsle rpynmbl (KJI1acchl)
cummMeTpun. [TpuHImm
BBIBOJIA 32 KIIACCOB
cummMeTpuu [ TaBHEIE
HanpasneHus. /JIex/

YK-1-31 OIIK-
2-Y2 VK-1-B1
OIIK-2-33

JI1.1J12.1 J12.2
€]

2.3

DJEeMEeHTbI CHMMETPUHU
KPHUCTAJUIMYECKUX CTPYKTYP
(muckonTHHYYMA). CHCTEMBI
Tpancasuuid bpasa. ba3zuc.
/Jlex/

VK-1-31 VK-1-
B1 OIIK-2-33

JI1.1J12.1 J12.2
015495

2.4

IIpocTpaHCTBEHHBIE TPYIIITBI
CI/IMMCTpI/II/I.HpaBI/IHBHBIe
CHCTEMBI TOYEK.
MexnyHapoaHsie
KpHUCTaiorpaguyecKue
Tabnuubl. /JIex/

OIIK-2-31 VK-

1-31 YK-1-B1

OIIK-2-33 VK-
1-33

JI1.1J12.1 J12.2
91

2.5

Kpucrannorpadpuueckue
npoeximu /J1a6/

OIIK-2-y2

JI1.1J12.1 J12.2
€)!

P1




OIIK-2-B2

2.6

Hnaexcel mIockocTel u
HaIpaBJICHUH.
MeXII0CKOCTHOE
paccrosiHue, COBOKYITHOCTh
IUIOCKOCTEH.
Kpucramnorpaguueckue
30HBI, YCJIOBHE 30HAIIBHOCTH.
/J1a6/

OIIK-2-y2
OIIK-2-B2

JI1.1J12.1 J12.2
€)!

KM1

P2,P10

2.7

CraHapTHble TIPOEKIHH,
NPHUHIUI UX TOCTPOEHHMS.
/J1a6/

OIIK-2-Y2
OIIK-2-B2

JI1.1J12.1 J12.2
€

P3

2.8

Ormpenenenue Kiacca
CUMMETPHH 110 MOJCIISAM
MHOTOTpaHHUKOB. /Ja6/

YK-1-32 OIIK-
2-33

JI1.1J12.1 J12.2
01 54

KM2

P4

2.9

Br160p 3neMeHTapHOi
STYEHKH KPHCTAIUTMYECKUX
cTpykTyp. OnpeneneHue
MIEPHOJIOB PEIIETKH U OCEBBIX
yrios. Onpenenenue
cucTemsl TpaHcsuid bpaso.
Omnpexnenenue
MIPOCTPAHCTBEHHOH TPYIIIIBI
CHUMMETPHU 110 MOJAENAM
kpuctaimia. Onpenenenne
0a3uca KpUCTAIUTUYECKON
CTPYKTYPHI ¥ IPABHIIBHBIX
CHCTEM TOYEK C IIOMOILbIO
MesxyHapOIHBIX
KPUCTAIIOrpah UUECKUX
Tabnmr /J1a6/

VK-1-32 VK-1-
B1 OIIK-2-33

JI1.1J12.1 J12.2
01 54

KM3

P5

2.10

IToaroroBka K
1ab0PATOPHBIM 3aHITUSIM U
3amuTe J1abopaTOPHBIX
pabort o pazneny
"T'eomeTrpuueckas
kpuctaworpadus” /Cp/

10

YK-1-31 YK-1-
VY1 OIIK-2-33
OIIK-2-Y2

JI1.1J12.1 J12.2
€)!

2.11

IToaroroBka Kk KOHTPOJIBHOM
pabote Nel Tema:
Kpucramnorpaduueckue
npoekuuu. MHaekch
IJIOCKOCTEHN U HAPaBJICHUMN.
/Cp/

YK-1-V1 OIIK-
2-B2

JI1.1J12.1 J12.2
€]

2.12

BrinonHenue qoManiHero
3amanus 1 Tema:
I'eomeTrpuueckas
kpuctaiorpadus. /Cp/

OIIK-2-B2
OIIK-2-Y2

JI1.1J12.1 J12.2
€

2.13

IlonroroBka K KOHTPOJIBLHOM
pabote Ne2 Tema: Kiaccsl
CHMMETpPHHU.
[IpocTpaHcTBEHHBIE TPYIIIIHI.
Basuc. /Cp/

OIIK-2-33 OIIK
-2-y2

JI1.1J12.1 J12.2
€]

Paznen 3. OcHoBBI
KPHCTAJJIOXUMHH

3.1

Tumnel XUMHUYECKOH CBSI3U B
KpUcTaJIaX. ATOMHBIC U
HWOHHBIE PAJHYCHI.
Koopaunanmonusie uncia u
MHOTOTPaHHHKH.
[TnoTHeiimue mapossle
YIaKOBKU. THITBI TyCTOT
(TIOp) ¥ MOTHBBI UX
3anoiaHeHus. TunudHeie
mIockue ceTku. /Jlex/

OIIK-2-31 VK-
1-31 YK-1-V2
OIIK-2-32

JI1.1J12.1 J12.2
015495

3.2

CTpyKTYpHBLI TUIL
CrannaptHas ”HQOpMAIHs O
CTPYKTYPHOM THIIE.
Knaccuduxarms
CTPYKTYPHBIX THIIOB.

VK-1-31 VK-1-
V1 VK-1-y2
YK-1-33 OIIK-

J1.1J12.1 J12.2
010935455




OCHOBHBIE CTPYKTYPBI
XUMHYECKUX JICMECHTOB.
OCHOBHBIE CTPYKTYPBI
COEJIMHEHUH C
METAJUIMYECKOM, HOHHOM 1
KOBAJICHTHOU CBsA3b10 /JIeK/

2-32

3.3 AHalu3 OCHOBHBIX 2 YK-1-32 YK-1- [JI1.1J12.1 J12.2 P6
CTPYKTYPHBIX THUIIOB V1 VK-1-Y2 24 35
METaJUTHYECKUX DJICMEHTOB VK-1-B1
(A!, A2, A3,) /JTa6/

3.4 |Kpucramnorpaduueckuii u 6 YK-1-32 YK-1- [JI1.1J12.1 J12.2 P7
KPUCTAITIOXUMUYECKU I V1 VK-1-Y2 233455
aHanu3 Mofenei OIK-2-32
KPHUCTAJUTMYECKUX CTPYKTYP
XHUMHYECKUX DJIEMEHTOB U
COEIMHEHMH ¢
METAJUIMYE€CKOM, HOHHOM 1
KOBaJICHTHOMH CBsi3b10. /J1a0/

35 IMoxroroBka 8 YK-1-32 YK-1- [JI1.1J12.1 J12.2
1a60PaTOPHBIM 3aHIATHUSIM H K V2 VK-1-V1
3amure J1abopaTOPHBIX OITK-2-32
pabot 1o pazgeny "OCHOBBI
kpuctamtoxumun" /Cp/

3.6 BeInonHeHe J0MaIIHero 8 YK-1-32 YK-1- [JI1.1J12.1 J12.2
3amanus Ne2 Tema: V1 VK-1-V2 24 95
Kpucramnoxummaecknit VK-1-B1
ananu3 mozenu. /Cp/

Pa3gen 4. OcHoBBI
KPHCTANTI0PUIUKHI

41 DNIeMEHTHI 2 OIIK-2-31 VK- JI1.1J12.1
kpuctaiopusuku. /Jlex/ 1-31 OIIK-2-32 21

4.2  |TIpuHOMTO CyNEepIO3UIIHU 4 YK-1-32 OIIK- JI.112.1 KM4 P8
Kropu. U3menenne 2-32 21 25
CUMMETpPHUH KpUCTAJLIa B
pe3yibTaTe BHENTHUX
BO3JCHCTBUI.

/J1ab/

4.3 IToaroroBka k 2 VK-1-31 YK-1- JI1.1J12.1
11a00paTOPHBIM 3aHITHSAM U 32 OIIK-2-32 21095
3ammTe 1abopaTOPHBIX
pabort no pazaeny "OCHOBBI
kpuctamiopusuku" /Cp/

4.4 IToaroToBKa K KOHTPOJILHOM 2 VK-1-32 OIIK- JI1.1J12.1
pabote Ne3. Tema: OcHOBBI 2-32 21
KPUCTAITIOXUMUH U
kpuctaopuzuku. /Cp/

Pasnen 5. OcHoBHBIE
XapaKTEePUCTHKH CTPYKTYP
C MOJTHBIM HJIH YaCTHYHBIM
OTCYTCTBHEM
TPaHCAAIMOHHOMN
CHMMETPHH

5.1 |Amopdusle TBepabIe TENA. 2 OIIK-2-B1 VK- | JI1.1J12.1J13.1
Hanoxpucramisr. 1-31 VK-1-V2 21092
KBazukpucramnsr. XKuakue VK-1-33
KpucTaubl /Jlex/

5.2  |Omucanue cTpyKTypHI 2 YK-1-V1 VK-1- [ JI1.1J12.1J13.1 P9
amop¢HbIX Teut. /J1ad/ V2 VK-1-B1 9354

5.3  |I[ToxmroroBka k 1abopaTOpHOiM 1 OIIK-2-B1 VK- | JI1.1J12.1J13.1
pabote "Onucanue 1-V2 23 D4
CTPYKTYPbI aMOP(HBIX Tea"

/Cp/

5.4 |moaroroBka K 3K3aMeHy IO 18 |OIIK-2-31 OIIK | JIl.1JI1.2 KMS5

Kypcy /Cp/ -2-V1 VK-1-31 |JI1.3J12.1 J12.2
OIK-2-B1 YK- | J12.3/13.1
2395

1-32 YK-1-V1




VK-1-V2 VK-1-
B1 VK-1-33
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5. ®OHJ1 OHEHOYHBIX MATEPHAJIOB

5.1. KontpoJibHbie MeponpusTus (KOHTPOJIbHAsI padoTa, TeCT, KOJUIOKBUYM, JK3aMeH U T.II), BONPOCHI [JIsl CAMOCTOSITeIbHOI

MOJATrOTOBKH

Kon
KM

KontponsHoe
MEPONPUATUE

IIposepsiembie
HUHJIHKATOPbI
KOMIIETEHIIMI

BOHpOCH JJIA IOATOTOBKH

KM1

KonTponbHas padora 1
«Kpucramnorpadpuue
CKHE IIPOEKIIUU.
WHnekcsl mockocteit
Y HaIpaBJICHHID

VK-1-V1;0IIK-2-
33;0I1K-2-Y2;0I1K-
2-B2

1 Onuumyre NpUHIKI HOCTPOSHUS KPUCTAIUIOrpapUUecKUX IPOEKIUH?
2 Kakue ObIBalOT KOMIUIEKCHI?

3 Kak nmosy4uts rHoMocTepeorpapuuecKyro IpoeKInio?

4 Kak noyy4uthb cTepeorpaguueckoro mpoeKIuio?

5 Nsobpasute I'CII kyba.

6 Uto Takoe MHIEKCHI IIOCKOCTH?

7 Yro Takoe MHJCKCHI HAllpaBJICHU?

8 Jaiite onpeaeneHne COBOKYITHOCTH TUIOCKOCTEH.

9 Jaiite onpeaeieHue 30HE MIOCKOCTEH.

10 Kak paccunTtaTh MEKIUIOCKOCTHOE PACCTOSTHUE IS 3aJTaHHON
CUHTOHUH?

11 Hanmmure ycnoBue 30HaIBHOCTH.

12 Kakue kpucTaminieckue cucteMs! Bol 3Haere?

13 Kakuie CHHTOHMH OTHOCSITCS K BBICIIEH, CpEeTHEH U HU3IIeH
KaTeropusim?

14 Yto Takoe cTaHAapTHBIE TPOCKITIH?

15 Jlns KpUCTaUIOB KAaKUX CHHI'OHUN MOYKHO ITOCTPOUTH CTaHIapTHHIE
MpOeKInn?

16 Ykaxute COOTHOUICHUS TPAHCIISLMHA U YTJIOB /IS 38 JaHHOM
CHUHT'OHUH.

17 V300pa3ute aiieMEHTapHYIO SYEHKY KpHCTallIa 3aJaHHON
CHUHTOHUM?

18 CKOJIBKO TIIOCKOCTEH B COBOKYITHOCTH TSl KPUCTAILIA KYOUYeCKOi
CHUHTOHUM?

19 Yto npou3oiaeT C COBOKYITHOCTBIO, B CITy4ae MOHMKCHUS
CUMMeETpUu?

20 Kak mocuuTaTh yroi Mexay IBYMsI TUNTIOCKOCTSIMU?

KM2

Tect "Teopemsl
CJIOXKEHUS DJIEMEHTOB
cummerpun"

OIIK-2-33

TeopeMsl cll0’KeHHs DJIEMEHTOB CUMMETPUU KOHTHHYYMa

KM3

Konrponsnas pabora 2
«BHemHee u
BHYTPEHHEE CTPOCHUE
KpHCTaIIa»

VK-1-32;VK-1-
V1;YK-1-B1;0MK-2-
33;011K-2-V2;011K-
2-B2

1 Uro Takoe knacc cummeTpun?

2 Kak nmpaBuiibHO 3amicaTth MPOCTPAHCTBEHHYIO IPymiry?

3 [lepeyncnute 31€MEHTHl CUMMETPUU KOHTHHYYMa.

4 Yro Takoe OnpeeNsomuil 3JeMEHT CUMMETPUH?

5 Kak fneficTByeT 3aaHHbIH 3JIEMEHT CUMMETPHU?

6 TeopeMbl CIIOKEHHS HJIEMEHTOB CUMMETPHH.

7 YkaxxuTe MpaBuiia yCTAHOBKU KpHCTaslIa 3aJaHHON CUHTOHUU.
8 IlepeunciuTe 351€MEHTHI CUMMETPUH TUCKOHTHHYYyMa?

9 I'naBHbIe HanpaBlIeHUs.

10 Yro takoe 6a3uc?

11 Kak npaBunsHO 3anucath 6a3uc?

12 Kak nmocuuTars KOJIMYECTBO ATOMOB Ha 3JIEMEHTAPHYIO TYEHKY?
13 Yro Takoe Gpopmyna cuMMeTpHn?

14 Yro takoe smropa?

15 Kak nmocTpouTs 3mropy 1aHHOTO Kiiacca?

16 Kaxue Tumnsl pemerok bpass Bel 3Haere?

17 Ilepeuncaure 3J€MEHTbI CHMMETPHUH CO CKOJIbKEHUEM?

18 Ilepeuncnure 3J€MEHTH CHMMETPHH, HE COAEPIKAIINe TPAHCIISALUI?
19 Kakoe nono>xeHre TOUKH Ha 3MI0PE Ha3bIBAETCS YaCTHBIM?
20 Kakoe noso>xeHHe TOYKH Ha 3II0pe Ha3bIBaeTcs oommm?

21 Tlepeuncnute NPUHLIUIIBI BBIOOPA DIEMEHTAPHOM SUCHKH.

22 Yro Takoe NpaBUiIbHas CUCTEMA TOYEK?

23 Yro Takoe KpaTHOCTH?

24 Kak mocuuTarh KpaTHOCTh JIEMEHTa CTPYKTYpPbI?

KM4

KonrpomnbHas paboTa
3 «OCHOBBI

YK-1-V2;VK-1-

VY1;0I1K-2-32

1 Kakue Turbl XuMUUeCKON CBsI3U OBIBAIOT B KpUCTAIIAX?
2 Uto Takoe KOOPAMHAMOHHOE YHCI0?




KPHCTAJUIOXUMUHU H
KPUCTAIIO(U3UKI

3 Uro Takoe KOOpAMHALMOHHBIHN MOIHAP?

4 Kak nocuutars KOOpJAMHAIIMOHHOE YKCIIO B CTPYKTYpe?
5 Kakue Tunbl mycToT ObIBatOT?

6 Kakue ynakoBKH Ha3bIBaIOTCS IUIOTHEHIINMU?

7 Kakue THITbI TyCTOT OBIBAIOT B IJIOTHEHIINX yITaKOBKaX?
8 Kak nocuuTarh KOJIMYECTBO 1OP B CTPYKType?

9 Uro Takoe CTPYKTYpHBIN THIT?

10 Knaccuuxanus CTpyKTypHBIX THIIOB.

11 Onummte ctpykrypHbid Tun (Al, A2, A3, B1, B2, Cl)
12 Ot 4ero 3aBUCUT paguyc aToMa?

13 Kak mocuuTaTh pagnyc aTomMa B 3aJaHHOU CTPYKType?
14 Yo takoe npeaen yCTOMYMBOCTH CTPYKTYPBI?

15 Kak nmocuutars 00bEM dJIeMEHTapHON SUEHKU?

16 Yro noxasbiBaeT k03(h(HULUEHT 3aM0THEHUA?

17 Kak nmocuutars K03(HUIUEHT KOMITAKTHOCTH?

18 Kaxk npaBuinbHO 3anucats [Tupcon xo.

19 Kak u3MeHnTCSl CAMMETPHS KpHCTaJIa TIO0CIE€ BHEITHETO
BO3JICHCTBUSA?

KM5

DK3aMeH 110 Kypcy

VK-1-32;YK-1-
Y1;YK-1-Y2;VK-1-
B1;0I1K-2-32;011K-
2-33;01I1K-2-
V1;0IK-2-Y2;0TK-
2-B2

WHpaekcsl IUIOCKOCTEN U HAIIpaBJICHUH;

30Ha TIOCKOCTEH, YpaBHEHHE 30HAIbHOCTH;
MeXNI0CKOCTHOE PacCTOsIHUE, COBOKYITHOCTD IJIOCKOCTEH;
DneMeHTapHas saeika;

Kareropusi, CHHIOHUS, KpHCTAIUIMYECKAs CHCTEMA;
DNeMEeHTB CHMMETPHH BHEITHEH (HOpMBI KpucTaslia (KOHTUHYYyMa);
Onpeaesionye 3JIeMeHTbl CHMMETPUHY;

[IpaBuna ycTaHOBKM KpUCTAJIIOB;

TeopeMsl CIIOKEHHS DJIEMEHTOB CUMMETPHH;

[TonsiTre kmacca cuMMeETpHH (TOUETHAS TPYIIA);

I'maBHbIC HaNpaBJIEHHs KPHCTAILIA;

Cucremsl TpaHcsuii bpasa;

OCOOCHHOCTH AJIEMEHTOB CHMMETPHH BHYTPEHHETO CTPOCHHUS
KPHUCTAIJIOB;

[IpocTpaHcTBEHHBIE TPYIIIBI, TPABUIBHBIE CHCTEMBI TOUEK;
IMousarue Gasuca;

[InoTHelne mapoBbie yIIaKOBKY;

Twurel mycToT (1I0p) U MOTHBBI UX 3aIIOJHEHUS,;

Turnbl XMMHYECKOM CBA3U B KPUCTAJIIAX;

ATOMHBIE ¥ HOHHBIE PaINyCHI;

KOOleI/IHaL[I/IOHHble qucjia 1 MHOT'OTpaHHUKH;

WneanbHas MI0THOCTH 3aII0JHEHUS,

CrangapTHas HHGOPMAIUsS 0 CTPYKTypHOM THIle. Knaccuduxarys
CTPYKTYPHBIX THIIOB,;

CrpykrypHsbiii Tin (3Hath Al, A2, A3, Bl, B2);

PasmepHbIii GakTop;

[Mupcon cumBoa KOJ;

DeMEHTBI KPHCTAIIIOQDU3HKH;

IIpenenbHble rpynIbl CAMMETPUY;

Mpoexuu xkpuctamios (CII, I'CIT). KoMruiekcs (TONSpHBIA,
KPUCTAIUTMYECKHH )

3agaqu:

Hcnonb3ys TeOpeMbl CI0KEHUS JOCTPOUTH SIIOPY, ONPEAEIUTH KIace
CHMMETPHUHU.

IMo 6a3ucy n3o6pas3uts d.sueiiky. OnpenenuTs THI pemeTku bpasa,
CTEXUOMETPHIO COEIMHEHHU.

1o nmpocTpaHCTBEHHOM IpyIIIE ONPENEIUTh CUHTOHUIO KPUCTAILIA,
TOYEYHYIO IPYIILY.

OnpenenuTts CTEXHOMETPHIO KPUCTANA, 3HAsI KOJIMUECTBO M THIT
3aHMMAaeMBIX IOP.

Kak u3MeHHTCS CHMMETpUs KpUCTaJlIa B pe3y/IbTaTe BHEITHETO
BO3J€eiicTBUS?

5.2. Ilepeue

Hb pa00T, BbIIOJIHSIEM

bIX no aucuuiuinge (Kypcosas pa6ora, Kypcosoii npoekr, PI'P, Pedepart, JIP, IIP u T.11.)

Kon
paboTHI

Hassanune
paboTHI

ITposepsiemble
HUHJIUKATOPBI
KOMITETCHIUH

Copeprxanue paboTbI

P1

JlabopaTtopHast pabora
1 Kpucramnorpaguuec
KUE IPOEKIUH

OIIK-2-B2

Crepuorpaduyeckue 4 THOMOCTEpUOIpaUUECKUE IPOCKLIUH.
IMpuHIMTE HX HOCcTpoeHns. Perenne 3agad ¢ CTIONB30BAaHUEM CETKH
Byinsba.

P2

Jla6opaTtopHast pabota
2 OCHOBHBIE OHATHUS

OIIK-2-Y2;0I1K-2-
B2

W MaTeMaTUYECKHUI

WHpaekcsl IIIOCKOCTEN U HAaNIpaBIeHUN. MEXIUIOCKOCTHOE pacCTOSHUE,
COBOKYITHOCTH IJI0cKocTei. Kpucramiorpaduyeckue 30HbI, yCIOBHE

30HaJIbHOCTH.




ammapar
KpuCTajorpadpuu
P3 Jlabopatophas padora |OIIK-2-B2;YK-1-Y1 [T[locTpoeHue cTaHaapTHOM MPOEKIMHU /ISl KpUCTAIIA KyOU4ecKoit
3 CranpapTHble CHHTOHUHU C 33JaHHOH OCBIO IPOCKLIUU.
HPOCSKIINH.
P4 JlaboparopHas pabota YK-1-B1;0IIK-2-33  [OnpeneneHue kiacca CHMMETPHH IO MOJIEIISIM MHOTOTPaHHHKOB
4 Kiaccer (HM31Iast/cpeHss KaTeropus + BhICIIAsk KATETOPHSI)
CHUMMETPHU.
P5 JlaboparopHas pabota |[YK-1-B1;0IIK-2-33  [Bri6op 3:1eMeHTapHON S4EHKH KPHCTANINYSCKUX CTPYKTYP.
5 IIpocTpaHCTBEHHBIE Ornpenenenre NepruoioB PEUIeTKH U 0CEBBIX yrioB. Onpenenenne
IPYIIIBI cucTeMsl TpaHcisuil bpass. Onpenenenue IpoCTPaHCTBEHHOM
TPYIIBI CAMMETPHH [0 MOJENAM Kpucrtamna. Onpenenerne 6a3uca
KPUCTATIMYECKON CTPYKTYPBI U IIPABUIBHBIX CUCTEM TOUEK C IIOMOIIBIO
MeKayHapOJHBIX KpUCTAILIOrpaduiyeckux TalOmil
P6 Jla6opatopHas pabora |YK-1-32;VK-1- AHau3 OCHOBHBIX CTPYKTYPHBIX TUIIOB METAITIMYECKUX DJIEMEHTOB
6 OcHOBHBIE V1;VK-1-Y2;VK-1-  [(Al, A2, A3))
CTPYKTYpPHBIE THUIIBI B1;YK-1-33
METAaJIOB.
P7 JlabopatopHas padora |YK-1-32;VK-1- Kpucramiorpaguueckuii ¥ KpUCTATUIOXMMAYECKUIN aHAIN3 MOJICIICH
7 Kpucramoxumuueck | Y2;VK-1-B1;0IIK-2- [kpucTa/uinueckux CTPYKTYp XUMHYECKHX JIEMEHTOB U COSJUHEHUI ¢
Ml aHaIu3 MOJeei 32 METAJTMYECKOH, HIOHHON M KOBAJICHTHOH CBs3bl0. OTmpeenenne THma
KPUCTAJIIMYECKUX CBsI3H, KO3 duIMenTa 3aroIHeH s, THIIA X KOJIXYEeCTBa 110p,
CTPYKTYP. CIIOWHOCTH, YCTOMINBOCTH CTPYKTYPBL.
P8 Jla6opatophas padota |YK-1-Y1;0IIK-2-32  |[Ipunnun cynepnosunuu Kiopu. M3MeHeHue CUMMETpUH KpUCTalLIa B
8 OCHOBHI pe3yibTaTe BHEITHUX BO3CHCTBHIA.
KPUCTAIIIO(U3UKU
P9 JlabopatopHas padota [YK-1-Y2;VK-1-33 C NOMOIIBIO IBYXMEPHOTO MOJIEJINPOBAHHUS OIIUCATH CTPYKPYPY
9 Ormmcanwne BEIIECTa, HAXOSMIET0Cs B aMOP(QHOM COCTOSIHUM. PaccunTaTh cTeneHb
CTPYKTYpPbl aMOP(HBIX OIIIKHEr o MopsiIKa.
TelL.
P10 Homamnee 3ananue 1 |OINK-2-B2;0IIK-2-  |Pemenue 3aia4 o reoMepTpudeckoil kpuctamiorpadpuu
I'eomerpuueckas Vv2
KpucTauiorpadus
P11 HomamHee 3aganue 2 |VK-1-Y2;VK-1- [To Mogenu kpucTamIn4ecKol peleTKH NPOBECTH
Kpucramnorpapuuec |B1;YK-1-32;0I1K-2- |kpucramiorpaduuecKuii 1 KpUCTAIUIOXUMHUYESCKHI aHAIIH3.
Kuit u 32;0I1K-2-31;0I1K-2
KpUCTAIDIOXUMHYECK  |-33
ui pa3zdop MoJenu

5.3. OneHo4Hble MaTepHaJIbl, HCNOJIb3yeMble JJIsl 9k3aMeHa (0MJ1eThl, TeCThI H T.11.)

3K3aMCHaHHOHHLII>'I OHIIET COCTOMT U3 TCOPETUUCCKUX BOIIPOCOB U 3aJ1a4. HpI/IMep BOIIPOCOB NPUBEACH B pa3aciic BOHpOCH JJIA
CaMOCTOSITSIILHOU IOATI'OTOBKU K DK3aMCHY.

5.4. MeToauKa OLEHKH OCBOCHHS TUCHHILINHBI (MoayJisi, npakTtuku. HUP)

O1eHKa «OTIMYHOY» - 00yUarouiics I0Ka3bIBaeT NIyOOKUe, HCUEPIIBIBAIONIME 3HAHNUS B 00bEMe IIPOHICHHOM IporpaMMBl, YBEPEHHO
JeHCTBYeT 110 IPUMEHEHHIO ITOTyYeHHBIX 3HAHHH Ha MPAKTHKE, TPAMOTHO H JIOTHYECKH CTPOITHO M3TaraeT MaTepHa IIpu OTBETe,
yMmeeT (opMyIHPOBaTh BEIBOJIBI U3 U3I0KEHHOTO TEOPETHUECKOT0 MaTepHana, 3HaeT JOMOIHUTENFHO PEKOMEHIOBAaHHYIO JIUTEPaTypy.
O1eHKa «XOpOIIoy - 00YJarOMUIC TOKa3bIBAaeT TBEPABIC U JOCTATOYHO MOJTHBIC 3HAHUS B 00BbeMe IIPOHIEHHOIT IPOTpaMMEL,
JIOIYCKaeT He3HAYUTEIIbHbIE OIIUOKY ITPU OCBELIEHUH 3aJaHHBIX BOIIPOCOB, IPABUIILHO JEHCTBYET 110 IPUMEHEHHIO 3HAHUH Ha
IPaKTHUKE, YETKO U3JIaraeT MaTepuall.
OmeHKa «yIOBICTBOPHTEIHHOY - 00ydaromuiics MoKa3bIBaeT 3HAHKSA B 00BEMe IPOHIEHHOM IPOrPaMMBL, OTBETHI H3JIaraeT XOTS H C
OIMOKaMH, HO YBEPEHHO HCIPABIISIEMBIMH IOCIIE JOTIOJIHUTENBHBIX U HABOSIIUX BOIIPOCOB, IPABUIIBHO JCHCTBYET IO IPUMEHEHHUIO
3HaHUIl Ha NPaKTHKE;
OneHKa «HEeYIOBIETBOPUTENBHO) - 00ydaronuiics JOIycKaeT rpyOble OMMOKM B OTBETE, HE TIOHUMAET CYIIHOCTH H3J1araeMoro
BOIIPOCA, HE yMeeT IPUMEHATh 3HaHUS Ha IIPAKTHUKE, 1T HEIIOJIHbIE OTBEThI HA JONOJHUTEIbHbIE U HABOJSILINE BOIPOCH
OI1eHKa «HE SBKa) — 00YJAIOIMIACS HE SBUJICS HA KOHTPOJIbHBIE MEPONIPUSATHS B CEMECTPE.

6. YHAEBHO-METO/MYECKOE I THOPOPMAIIMOHHOE OBECIIEYEHHE

6.1. Pekomenayemasi Jintepatypa

6.1.1. OcHoBHasi TUTEpPaTypa

3arnasue

bubnuorexa

ABTOPBI, COCTaBUTEIH W3narenscTBO, TOA

Ywmanckuii S. C., bubmorexa MUCuC
Cxkakos 0. A., lIBanoB

A. H., Pacropryes JI. H.

Kpucramnorpadwus,
peHTreHorpadus 1 AIEKTpOHHAS
MUKPOCKOTIHUS: Y4YeOHUK JUIs
BY30B

M.: Mertammyprusi, 1982

JI1.2 |T'openux C. C., CxakoB |Pentrenorpaduueckuii u bubunorexa MUCuC
10. A., PactopryeB JI. |371€KTpOHHO-ONTHYECKUIA aHAIIN3:
H. IIPaKT. PyK. 10 peHTreHorpaduuy,

IEKTPOHOIpaUU U JIEKTPOH.

M.: Mertamnyprus, 1970




MHKPOCKOITHH METAJLIOB,
MOJYTIPOBOIHUKOB
JU3JIEKTPUKOB: Yued. mocobue
JUTSI BY30B

JI1.3

T'opemuk C. C., CkakoB
10. A., Pacropryes JL
H.

Pentrenorpaduyeckuii u
JNEKTPOHHO-ONITHYCSCKUH aHATN3:
puJIoKeHus: Yueo. mocodue s
BY30B

bubmmorexa MUCuC

M.: Metamnyprust, 1970

6.1.2. lonoTHUTEIbHASI JJUTEPATYpPa

ABTODBI, COCTaBUTEIHN 3arnaBue bubnmorexa H3patenbcTBO, IO
JI2.1 |IHackonsckas M. IT. Kpucramnorpagus: yue6. bubnuorexa MUCuC M.: Boicu. mik., 1984
mocoOwue JUIs CTy. BBICII. TEXH.
yued. 3aBeleHuH
JI2.2 |HogukoB U. U., Po3un |Kpucramnorpadus u nedexrsr bubmmorexka MUCuC M.: Metamnyprus, 1990

K. M.

KPHUCTAJUTHYECKOM PEIIeTKH:
Y4eOHHUK 1151 By30B

J12.3 |Po3un K. M. IIpakTuyeckas DneKkTpoHHas OubiInoTeKa M.: Uzn-Bo MUCuC, 2005
kpucTamorpadus: yueo.
mocoOwue JUIst CTy. BYy30B HaIlp.
150700(651800)-Pusmnueckoe
marepuanosenenue u 150100
(651300)-MeTtamnyprus
6.1.3. MeTroanueckue pa3paboTku
ABTODEI, COCTaBUTEIHN 3arnaBue bubmmoreka H3parenbcTBO, IO
JI3.1 |SAronkun FOpwuit AToMHOe cTpoeHHe (a3. DnekTpoHHas OubnnoTeKa M.: Yueba, 2007

Jmutpuresuy,
Csupunosa TaTesiHa
AnexcaHapoBHA

Kpucrannoxumus TBepIbIx
PacTBOPOB M POMEKYTOUYHBIX
¢a3. Ctpykrypa aMOpQHBIX,
KBa3HKPHCTAIUTMYECKUX U
HaHOKPHCTAUIMIECKUX
MaTepUasoB: Kypc JEKIUM s
CTyq. crier. - 'du3nka MeTamwios'

u 'Hanomatepuass!'

6.2. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TEJJEKOMMYHHKAIIMOHHON ceTH «HTepHET)

31 |Hayunas snexrponHas 6ubanoreka eLIBRARY http://elibrary.ru/
PECVYPCBI USITATEJIBCTBA Springer http://nano.nature.com/
D2 |Nano -pecypc coaepxut uHMOPMAIIUIO O
HaHOMaTepHaiax U HAaHOYCTPOUCTBAX

23 |International Centre for Diffraction Data http://www.icdd.com/

24  |Inorganic Crystal Structure Database: http://www.fiz-karlsruhe.de/icsd.html
35 |International Union of CRYSTALLOGRAPHY: http://www.iucr.org/resources/data

6.3 Ilepeyens MPOrpPaMMHOTO 00ecedeHnst

I1.1  |MS Teams

I1.2  |LMS Moodle

I1.3  |Microsoft Office

4 .]F;II/ILCJE:HSI/II/I TIO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u

erusr
I1.5 |ESET NOD32 Antivirus
6.4. Ilepeuenb HH(POPMAMOHHBIX CIIPABOYHBIX CHCTEM M NMPO(eccCHOHAIbHBIX 023 JaHHBIX

n.1 [International Union of CRYSTALLOGRAPHY: http://www.iucr.org/resources/data

1.2 [TTosHOTEKCTOBBIE POCCUIICKHE HAYYHBIE )KYPHAJIBI U CTATHU:

N.3 |Hayunas snextponnas 6ubmmorexa eLIBRARY https://elibrary.ru/

.4 |Wuocrpanublie 6a3bl nanHbixX (nocrym ¢ IP agpeco MUCHC):

.5 |anamuriyeckas 6a3a (MHIEKCHI UTHPOBaHKs) SCOPUS https://www.scopus.com/

N.6 |[maykomerpmueckas cucrema InCites https://apps.webofknowledge.com

1.7 |SpringLink https://link.springer.com/

N.8 |Dnekrponnas 6ubanorexka MUCuC http://elibrary.misis.ru/

1.9 |9BC "Jlaup" https://e.lanbook.com
1.10 |Daexrponnsrit houa https://docs.cntd.ru/?ysclid=Ip5ebi71kx985720114
N.11 |Tloanucku Ha 6a3sl nauusix B HUTY MUCHUC https://research.misis.ru/library
.12 |https://www.studentlibrary.ru/ru/pages/catalogue.html
1.13 |http://humbio.ru/humbio/physiology/0005e445.htm
1.14 |https://booksmed.info/
.15 |https://openedu.ru/




7. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYHEHHUE

Ayn. Haznauenne OcHarieHnue
K-311 JlexunoHHas ayauTopus KOMILIEKT y4eOHoM Mebenu Ha 118 pabouux mect, pabouee
MECTO MpernoaaBaTels ¢ HepCOHATEHBIM KOMITBIOTEPOM
b-413 YuebHas ayauTopus IOPOEKTOp; MyJbTHUMeAUiHAs JOCKa; MapKepHas JO0CKa,

JOKYMEHT-Kamepa, KOMIIBIOTEP [pEToIaBaTeIIs;
KOMIIBIOTEPHBIA  Kjacc Ha 14 KOMIIBIOTEPOB, MaKeT
nreH3noHHBIX mporpamm MS  Office, xomrmutekr y4eGHOM
Mebenu

YuraibHbId 321 AyIuTOpHus Ul CaMOCTOSTEIBHOM
3JIEKTPOHHBIX U3[aHUH paboTsI

KOMILIEKT y4eOHOM Mebenu Ha 55 mecT A oOyqaromuxcs, 50
IIK ¢ gocrymom k UTC «Mureprer», JUOC ynuBepcurera
yepes JIn4HbIH KabuHeT Ha miargopme LMS Moodle

Yuraneubii 3a1 Ne 3 (B) Aynuropus Al CaMOCTOSITETTFHON

paboTbl

KOMILICKT y4eOHOU MeOenu Ha 44 mecTa Al 00yJarouxcs,
M®Y  Xerox  VersaLink  B7025 ¢ ¢yskuumeii
MacimTabUpOBaHUsT TEKCTOB W u300paxkenuit, 8 IIK ¢
noctynoM k UTC «Muteprer», DUOC yHuBepcureTa uepes
JTMYHBIN KabuHeT Ha wiardopme LMS Moodle

8. METOAUYECKHUE YKA3AHUSA JJISA OB YYAIOIIUXCA

IMpaxTideckue 3aHATHS HAIlEICHB! HA N3y9YeHNE CTYIEHTaMU OOIINX BOIPOCOB T€OMETPHIECKOH KpucTamIorpadun 1
KpucTamoxumuu. JlabopaTopHble pabOThl HAllEJIEHb! HA IPAKTUUECKOE U3yUEeHHE CUMMETPUH KPUCTAIOB, aHAIN3a CTPYKTYPHBIX

THUIIOB, IOCTPOEHUE KPUCTAILIOrpadhHIECKUX IIPOSKITHH.

[IpenycmarpuBaroTCsi pacueTHBIC JOMAITHKE 3a/1aHusI 110 Pa3JIMYHBIM paszenaM Kypca. [IpoBeneHre ayIuTOPHBIX 3aHATHH
IpeycMaTprBaeT HCIOJIb30BaHIE B YUeOHOM Kypce aKTUBHBIX M HHTEPAKTUBHBIX TEXHOJIOTHIA:
- IPOBE/ICHHUE MPAKTUUECKUX U JaOOPATOPHBIX 3aHATHH C UCIOJIb30BAHHEM MHTEPAKTUBHBIX U MYJIBTHMEIMUHBIX TEXHOJIOTHIA

(mpesenramms B hopmate MS PowerPoint);

- HCTIOJIb30BaHKE TIapKa MOJIENIel CTPYKTYp U MOZEJIel BHEeITHeH (hOpMBbI KPUCTAILIOB.
OO0yueHne opraHu3yeTcsi B COOTBETCTBHUH € HACTOSIIEH mporpaMmMoit. CaMocTosTenbHast paboTa CTYJJeHTOB OPTaHU3YeTCs H

KOHTPOJIMPYETCSA MyTeM WHANBUAYAIBHOTO OIPOCa CTYIEHTOB BO BpeMsl 1a0OpaTOPHBIX 3aHATHM, IIPOBEIACHUS TPEX MUChMEHHBIX
KOHTPOJIBHBIX Pa0oT U JBYX TOMAIIHHX 33/1aHHU. PeKoMeHayeTcsl Ha KaKJOM MIPAaKTHUECKOM 3aHATHH H J1abopaTopHOil paboTe
IIPOBOJUTH 3KCIPECC OIPOC C LEIbI0 YCTAHOBICHUS YCBOSIEMOCTH AUCIUILIHHBL.

[Mepen HauaIOM 3aHATHI CTYAEHTHI OIYYAIOT HA TEKYIIMI CEMECTp KaJeHIapHbIHA IIaH POBEICHHUS 1a00PaTOPHBIX 3aHATHH H
KOHTPOJIbHBIX paboT, TpaduK BbIJAYU U CAa4YH JOMAITHHUX 3aaHHUH.

JIy1s ycnenrHoro ocBoOeHHsI H3y4aeMoi TUCUUIUIMHBI TSI CTYICHTOB OPTaHU3YIOTCs €KEeHEAeIbHbIe KOHCYJIbTAllHH.




