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Pabouas mporpamma
Kpucraaaorpadusa

Pazpaborana B coorsercteuu ¢ OC BO HUTY MUCUC:

CaMOCTOSTENIFHO YCTaHABIMBAEMbIH 00pa30BaTeNbHBII CTaHAAPT BBICIIEr0 00pa3oBaHus - OakanaBpuaT PenepaibHOe
rOCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE yUIpexKIeHUE BBICIIEro 0Opa3oBaHus « HannoHaIbHEIN HCCIen0BaTeIbCKIH
texHonornueckuid yausepcurer « MUCuCy» mno nanpasnenuto noarorosku 28.03.03 HAHOMATEPUAJIbI (npuka3 ot 02.04.2021
r.Ne 119 0.B.)

CocraBiieHa Ha OCHOBaHUHT y'-IC6HOl"O IJ1aHa:

Hampasienne moxrorosku: 28.03.03 Hanomarepuaisl, , yTBepKISHHOTO YUEHBIM COBETOM AMaibIkckoro ¢ummana HUTY
"MUCUC" B coctase cootBercTByrouieit OITOIT BO 22.09.2022, npotokon Ne 8-22

Pabouas nporpamMma o700peHa Ha 3aceJaHUuH

Kadenpa ¢pusndeckoro maTepuajoBeIeHus

IIpotokon ot 11.04.2022 1., Ne§-04

3aBenyromuii kaenpoit CaBuenko Anexcanap I'puropseBud



1. HEJIX OCBOEHUA

1.1

CdopMupoBaTh KOMIETEHIINN B COOTBETCTBHE C YUEOHBIM IJIAHOM, a TAKOKE HAYYHTh HCIOJIH30BATH TEOPHIO CHMMETPUU
U METOJI KPHCTATOrpa(uuecKuX MPOSKIHIA sl OMUCAHKS U aHAJIM3a CTPYKTYPhI KPUCTAJIOB; IaTh IPEICTABICHUE O
CTPYKTYpaxX METaJUIOB H CILIABOB, COSTMHEHHH ¢ METAJUTHYECKOM, HOHHOW M KOBAJICHTHOH CBSI3bI0, O MaTepHaIax C
aMOp(HOH 1 KBa3HKPHUCTAUTHIECKONH aTOMHBIMU CTPYKTYpPaMH, a TAloKe HAYyIUTh IPUMEHSTh TIOTydeHHbIC 3HAHUS B
po¢eCCHOHANBHON AEATENFHOCTH

1.2
2. MECTO B CTPYKTYPE OBPA30OBATEJIbHOM ITPOT'PAMMBI
Biox OIT: b1.0
2.1 TpeboBanus K npeunaqnne.m,ﬂoﬁ NOAr0TOBKE 00y4aloIIerocs:
2.1.1 |[Maremaruka
2.1.2 | OpraHuyeckas XUMHUS
2.1.3 | Hudopmarnxa
2.14 | Xumus
2.1.5 |VmxeHepHas 1 KOMIIBIOTEpHAs rpaduka
2.2 JAucuuniaunbl (MOAYJI4) U NPAKTHKH, A/l KOTOPHIX 0CBOEHUE JAHHOMH TUCHUILINHBI (MO1YJ) He00X0AMMO KaK
npelIecTBYOIIee:
2.2.1 | Auddy3us n nuddy3noHHO-KOHTPOIUPYEMBIE TIPOIECCH
2.2.2  |KBaHTOBas XUMHS U TEOPUSI XUMUIECKOH CBSI3U
2.2.3 | Meroasl UcClieIOBaHUSI MAaTEPHAIIOB
2.2.4 |IIpoueccel nomry4eHHs HAHOYACTUL] 1 HAHOMATEPHAIOB
2.2.5 | Teopust MOBEPXHOCTHBIX SIBJICHUN
2.2.6 | da3oBble paBHOBECHS U CTPYKTYpOOOpa3oBaHHE
2.2.7 | KomtongHass XuMus
2.2.8 |Meronsl 00pabOTKM CTATUCTUYECKUX JAaHHBIX (aHAJIU3 JaHHBIX)
2.2.9 |Hayuno-uccnenoBarenbckas paboTta
2.2.10 |Hay4Ho-uccnenoBatenbckas paboTa
2.2.11 |IInaHupoBaHHE U OPTraHU3ALUSI HAYIHO-HUCCIIEIOBATEIECKON PabOTH
2.2.12 | ®u3vka KOHICHCUPOBAHHOIO COCTOSHUS
2.2.13 | Pa3mepHbIe 3 PeKThl B HAHOCTPYKTYPHBIX MaTepuagax
2.2.14 | ®u3uKo-XUMUSI HAHOCUCTEM
2.2.15 | ®dusudeckue CBONCTBA TBEPABIX TEI
2.2.16 | Meronbl KOHTPOJIA U aHAJIN3a BEIIECTB
2.2.17 |IloaroToBKa K IPOIIEAype 3AIIUTHI U 3aIATa BEITYCKHOH KBAIH(DHUKAITHOHHON PabOTHI
2.2.18 |IloaroToBka K IpOIEAype 3aIIUTHI U 3aIIUTa BEITYCKHOI KBAH(HUKAITHOHHOH pabOTHI

3. PE3YJIbTATHBI OBYYEHUA IO JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIIUAMUA

OIIK-1: CniocoGen pemiaTts 3a1a4n l'[pO(l)eCCPIOHaJ'leOﬁ A€ATEJIbHOCTU HA OCHOBE IPUMEHEHUS] €CTECTBEHHOHAYYHBIX U
06menmlceﬂepm>lx 3HaHHﬁ, METOA0B MATEMATHYECCKOI0 aHAJIM3a U MOICTUPOBAHUSA

3HaTh:

OIIK-1-31 OcHOBHBIE 3aKOHBI KpHCTAIIOTpaduu, 371EMEHTHl CAMMETPUN KOHTUHYYMa M TUCKOHTUHYYMA; IEHCTBHE 2JIEMEHTOB
CHUMMETPHH KPHCTAIIMYECKUX CTPYKTYD

OIIK-1-32 3HaTh OCHOBHBIE 3aKOHBI KPHCTAIUIOXUMHUH | MPHHITUTIBI KPHCTALIOQUZUKH

OIIK-1-33 OcHoBHBIE KIaCCU(HUKAINN KPUCTAITHIESCKAX CTPYKTYP, XaPAKTEPUCTUKA OCHOBHBIX TUIIOB COBPEMEHHBIX
KpUCTAJINIECKUX U KBa3UKPUCTAIIUIECKUX ATOMHBIX CTPYKTYD.

YK-1: Cnocoben OCyHIECTBJIATH MMOUCK, KpI/lTl/l‘leCKHﬁ AHAJIU3 U CUHTE3 an)opMaulm, YM€E€HUuE aHAJIU3UPOBATH MPOLUECCHI U
CHUCTEMBI C HCMTOJB30BAHUEM COOTBETCTBYIOIIUX AHAJIUTUHICCKHUX, BBIYUCIUTECIBbHBIX H IKCIIEPUMEHTAJBbHBIX METOA0B,
NPUMEHATDH CHCTEMHBII MOAXO0A s pemicHus MOCTABJICHHbIX 3a1a4

3HaTh:

VK-1-31 ocHOBHBIC U NIEPCIIEKTUBHBIC HATIPABIICHUS Pa3BHTH KpUCTAILIOTpaduy;

VK-1-32 aHanuTHueCKUE U 3KCIEPUMEHTAILHBIE METO/IbI aHAJIN3a KPUCTAIIIMUECKUX CTPYKTYP




OIIK-1: CniocoGeH pemiaTs 3aa4u NpodhecCHOHAIBHOM NeATEeJHLHOCTH HA OCHOBE IPUMEHEHHUS eCTECTBEeHHOHAYYHBIX U
00lIeHHKeHEPHBIX 3HAHMIL, METOI0B MATEMATHYECKOT0 AHAJIN32 U MOJIEIUPOBAHUS

YMmerb:

OIIK-1-Y2 mnonb30BaThCs CIPaBOYHOM JINTEPATYPOH.

OIIK-1-Y1 ucronp30BaTh MaTeMaTUYCCKAN anmapaT KpucTauiorpaduu

OIIK-1-Y3 xapakrepH30BaTh M aHATH3UPOBATEH CTPYKTYPHI SJIEMEHTOB, COEAMHEHUH, aMOP(HBIX (ha3 M KBa3HKPHCTAILIOB;

YK-1: Cnioco0eH ocymecTB/IATh HOUCK, KPUTHYECKUI AaHAJIN3 U CHHTe3 MH()OPMALIMY, YMEHHE AaHAJIM3UPOBATh NIPOLECCHI U
CHCTEeMBI C HCIO0JIb30BAHMEM COOTBETCTBYIOIIMX AHAIUTHYECKUX, BLIYMCIHTEIbHBIX H IKCIIEPHMEHTAJILHBIX METO10B,
NPUMEHSATh CHCTEMHBIH MOAX0/ /151 pelIeHUs MOCTABJICHHBIX 32124

YMmerb:

YK-1-V1 paccunTsIBaTh napaMeTpbl KOHKPETHBIX KPUCTAIIIMIECKAX CTPYKTYP, B TOM YHUCIIE, C UCTIONb30BAaHUEM KOMIIBIOTEPHBIX
IIPOIpamm;

VYK-1-¥Y2 ncnosp30BaTh OCHOBHBIE TOHATHS ¥ 3aKOHOMEPHOCTH KPUCTAILIOTPAPHH U KPUCTALIOXUMHUH JIsi 000CHOBAaHHOTO
BBIOOpA XapaKTEPUCTHK CTPYKTYPHI H COCTaBa, CTEXHOMETPUH (a3, B TOM YHUCIIE, aMOP(HBIX ¥ KBa3UKPUCTATTUIECKUX,
npeaHa3HaYaeMbIX IS 1Ieel JaibHEeHIero uCIoIb30BaHus;

OIIK-1: CniocoGen peuiaTb 3aa4u l'[pO(l)eCCPIOl—[aJ'leOﬁ A€eATEJIbHOCTU HA OCHOBE IPUMEHECHUS] €CTECTBEHHOHAYYHBIX U
o6meaneHepm>lx 3HaHl/Iﬁ, METOA0B MATEMATHYECCKOI0 aHAJIHU3a U MOJACTHPOBAHUSA

Baagern:

OIIK-1-B1 HaBeIKamMu c60pa JaHHBIX, B TOM YHCIE, U3 MEXIYHAPOIHBIX 0a3, U MOUCKa MH(OPMAIHK 00 OTAENBHBIX OMpPeNeICHHUX,
HOHATHSAX ¥ TEPMHUHAX: O TIPOCTPAHCTBEHHOM IPyIIEe U CTPYKTYPHOM THIIE KOHKPETHOH (hasbl JUIsl IPEACTABICHHS 110 HUM ee
CHMMETPUH U KPUCTATNIOXUMHUICCKAX XapaKTEPUCTHK.

YK-1: CnocodeH ocylecTBJIATh NONCK, KpUTHYECKHIT aHAJIN3 U CHHTe3 HHpOpMalui, yMeHNe AaHAJIM3HUPOBATH NMPOLECCHl U
CHCTEMBI C HCITOJB30BAHUEM COOTBETCTBYIOIIUX AHATUTUYECCKUX, BLBIYUCIUTECIBHBIX H JKCIICPUMEHTAJbHBIX ME€TOA0B,
NMPUMEHSTH CUCTEMHBII MOAXO0/ 1JIsl pellleHHsI MOCTABJIEHHbIX 3a]a4

Baanern:

YK-1-B1 ncnons30BaHus B HCCIACIOBAHUAX M PacueTaXx METONOB U ITOIXO0I0B KPHCTAIUIOrPa(nil M KPUCTAUIOXUMHH K OIIHCAHHIO U
aHaJIM3y CTPYKTYPHI KPUCTAIJIOB (B TOM YHCIIE METOAAMH KpPUCTAILIOTpaUIECKUX MPOEKIUil, HHIUIIUPOBAHUS IIIIOCKOCTEH
HAalpaBJIeHUI B KpUCTAIIAX);

VK-1-B2 HaBbikamu HCCIIeIOBaHHS CIIOXKHBIX KPUCTAIUIMIECKUX CTPYKTYP U CTPYKTYpP C OTCYTCTBHEM TPaHCIIIIMOHHOMN
CUMMETPHH.

4. CTPYKTYPA U COIEPKAHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatrypa | Ilpumeuanue KM Boinoan
3aHATHA TeM /BU] 3aHATHSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIIeTeH I Hii pecypcsl padoThI
Pa3nen 1. 'eomerpuueckast
KpucTaiorpagus
1.1 [onsTHE KpUCTaIA. 4 3 VYK-1-31 OIIK- | JI1.1JI11.2
[IpocTpancTBeHHas pelieTka. 1-31 OIIK-1- JI1.3J12.1
DnemMeHTapHas siueika. V1 OIIK-1-B1 JI2.2 J12.3
CHHTOHHHU. DIIEMEHTHI 21
CUMMETPUU MHOTOTPaHHUKOB
(xoHTHHYYMa) Teopembl
CJI0>KEHMSI JJIEMEHTOB
CUMMETPUHU
MHOT'OTPaHHHKOB.

Ornpenensromue 3J1eMeHTbI
cummertpuu. [IpaBuna
YCTaHOBKH KpUCTAILIOB /JIeK/

1.2 Toueunsle rpymibl (KI1acChl) 4 2 OIIK-1-31 JIT.1J12.1
cummeTtpuu. [IpuHmn OIIK-1-Y1 J2.2
BbIBOZA 32 KIaccoB 21

cummetpuu [aBHbIe
HarpaBieHus. /Jlex/

1.3 DNEeMEeHThl CHMMETPUHN 4 2 OIIK-1-31 JIT.1J12.1
KPHUCTAJUIMYECKUX CTPYKTYP 22
(nuckonTHHYYMa). CUCTEMBI 2154 35

Tpaucisuuii bpass.
Basuc. /Jex/




1.4

IIpocTpaHCTBEHHBIE IPYIIIBI
cummerpun.lIpaBunbHbIe
CHCTEMBI TOYEK.
MexayHapoaHble
KpUcTajuiorpaguieckuie
Tabuunsl. /Jlex/

VYK-1-31 OIIK-
1-31 OIIK-1-
Vv3

JI1.1J12.1
2.2
€]

1.5

Kpucramiorpaduyeckue
npoekunu /J1a6/

JI1.1J12.1
22

Pl

1.6

WHnexcel I10CKOCTENH B
HaIpaBJICHUI.
MEKIITOCKOCTHOS
paccTosiHUe, COBOKYITHOCTh
IUIOCKOCTEM.
Kpucramiorpaduyeckue
30HBI, YCIIOBHE
3oHanpHOCTH. /J1ab/

OIIK-1-Y1

JI1.1J12.1
2.2

KM1

P2,P10

1.7

CraHgapTHBIE IPOEKIINY,
HPHUHIMI UX
noctpoenust. /J1ad/

JI1.1J12.1
2.2

P3

1.8

OrmnpenieneHue Kiacca
CHMMETPHUH 10 MOJIEIISM
MHOTOTPaHHHKOB. /Jab/

JI1.1J12.1
122

KM2

P4

1.9

Br16op anemeHTapHoi
STYEHKU KPUCTAJIIMUECKUX
cTpykTyp. OnpeaeneHue
MIEPUOJOB PEIIETKH U OCEBBIX
yrioB. Onpenenenue
CUCTeMBI TpaHcsLui bpasa.
Omnpexnenenue
[IPOCTPAHCTBEHHOM IPYMIIbI
CUMMETPUH 110 MOJEIISAM
kpuctauia. OnpegeneHue
6a3uca KpUCTAITUIECKOI
CTPYKTYPHBI ¥ ITPABUIbHBIX
CHCTEM TOUEK C TIOMOIIBIO
MexyHapOoJHBIX
KpUCTAIUIOrpapUISCKAX
Tabmmr /J1a6/

JI1.1J12.1
2.2

KM3

P5

1.10

IMoaroToBka k 1a60paTOPHBIM
3aHSATHSIM U 3aIUTe
n1abopaTopHBIX paboT 1Mo
pazneny "l'eomerpuueckas
kpuctamorpadus” /Cp/

10

OIIK-1-31
OIIK-1-Y1
OIIK-1-Y2
OIIK-1-B1

JI1.1J12.1
2.2

IToaroroBka Kk KOHTPOJIBHOM
pabote Nel Tema:
Kpucramnorpaduueckie
nipoekiun. MHaexchbt
IUIOCKOCTEH U
HanpasieHui. /Cp/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.1
2.2

1.12

BrimonHenue qomanisero
3amanus 1 Tema:
l'eomeTpuyeckas
kpuctamtorpadwus. /Cp/

OIIK-1-31
OIIK-1-V1
OIIK-1-Y2
OIIK-1-B1

JI1.1J12.1
2.2

[ToaroroBka K KOHTPOJIBHOM
pabdote No2 Tema: Kiraccel
CUMMETpUH.
[IpocTpaHcTBEHHBIE TPYIIIBI.
bazuc. /Cp/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1

JI1.1J12.1
2.2

Pasnen 2. OcHoBBI
KPHUCTAJIOXUMUHU




2.1 TuIbl XUMHYECKOH CBSI3U B VYK-1-31 OIIK- JI1.1J12.1
KpHcTaiaXx. ATOMHBIE U 1-32 OIIK-1-33 J2.2
HOHHBIE PaInyCHl. OIIK-1-Y2 01 54 55
KoopnuHannoHnHsle yncna u
MHOTOTPaHHUKH.

[ImoTHeimye mapoBsie
YNAKOBKHU. THIBI IyCTOT
(TI0p) ¥ MOTUBHI UX
3anojgHeHus. TunuyHble
TuTockue ceTku. /JIex/

2.2 CTpyKTYpHBIH THIIL. VYK-1-31 OIIK- JI1.1J12.1
CranpaptHas nHGopMamus o 1-32 OIIK-1-33 2.2
CTPYKTYPHOM THIIE. OIIK-1-B1 21335435
Knaccuguxkarus
CTPYKTYPHBIX THIIOB.

OCHOBHBIE CTPYKTYpPbI
XUMUYECKHX 3JIEMEHTOB.
OCHOBHBIE CTPYKTYpPbI
COCIMHEHUH C
METaJIJINYECKOM, HOHHOH U
KOBaJICHTHOH CBs3bI0 /JIeK/

2.3 AHaM3 OCHOBHBIX VK-1-32 YK-1- JI1.1J12.1 P6
CTPYKTYPHBIX THUIIOB V1 VK-1-¥2 2.2
METAJTHYECKUX DJIEMEHTOB VK-1-B1 24 35
(Al, A2, A3,) /J1ab/

2.4 Kpucramnorpadpmyaeckuii u VK-1-32 VK-1- JI1.1J12.1 P7
KPUCTAJUIOXUMHYECKUI V1 VK-1-V2 22
aHaJIN3 MOJeei OIIK-1-32 923 D4 35
KPHUCTaJUIMYECKUX CTPYKTYP OIIK-1-33
XUMHUYECKUX 3JIEMEHTOB U OIIK-1-¥3
COCIMHEHUH C OIIK-1-B1
METaJJINYECKOM, HOHHOM U
KOBaJICHTHOH CBs3bI0. /J1ab/

2.5 [MonroroBka k m1abopaTOpHBIM VK-1-32 YK-1- JI1.1J12.1
3aHATHUAM U K 3alllUTe V2 OIIK-1-Y3 2.2
n1abopaTopHBIX paboT 1Mo OIIK-1-B1
pazneny "OcHOBBI
kpuctammoxumun” /Cp/

2.6 Brimonnenue nomanraero VK-1-32 YK-1- JI1.1J12.1
3amanus Ne2 Tema: V1 YK-1-VY2 J12.2
Kpucramnoxumuueckuii YK-1-B1 2435
aHanmu3 mozenu. /Cp/

Pa3nen 3. OcHoBBI
KPUCTAJUIOPU3UKH

3.1 DNIEMEHTBI OIIK-1-32 JI1.1J12.1
KpucTauiopusuku. /JIex/ 21

32 [IpuHnmn cyneprno3unuu YK-1-¥Y2 OIIK JI1.1J12.1 KM4 P8
Kropu. U3menenue -1-32 OIIK-1-

CUMMETPUH KpHCTalja B v3
pe3ysibTaTe BHELIHUX

BO3JICHCTBHIA.

/J1a6/

33 [MoaroroBka k 1a00paTOPHEIM OIIK-1-32 JIL.1J12.1
3aHATHSAM U 3aIIUTE OIIK-1-¥2
T1a00paTOPHBIX paboT 1Mo OIIK-1-B1
paszeny "OcHOBEI
kpucrauiodusuku" /Cp/

34 [ToaroroBka K KOHTPOIBHOU OIIK-1-32 JI1.1J12.1
pabote Ne3. Tema: OcHOBBI OIIK-1-¥Y2
KPUCTAJUIOXUMHUH U OIIK-1-B1

kpuctamnopusuxu. /Cp/




Pa3nen 4. OcHoBHBIE
XaPaKTEePUCTHKH CTPYKTYP
€ MOJIHBIM WJIM YaCTHYHBIM
OTCYTCTBHEM
TPaHCJISILIMOHHOM
CUMMeTPHUH
4.1 AMopGHEIe TBEpBIE TETA. 4 2 VK-1-31 YK-1- | JI1.1J12.1JI3.
Hanoxpucranisl. V2 OIIK-1-33 1
KBasukpucramnsl. XXunkue OIIK-1-Y3 D1 D22
kpuctaisl /JIex/
4.2 OrnrcaHue CTPYKTYphI 4 2 YK-1-¥1 VK-1 | JI1.1J12. 1J13. P9
amopdHbIX Ten. /J1ab/ -¥2 YVK-1-Bl 1
YK-1-B2 OIIK-
1-¥2 OIIK-1-
B1
4.3 [MonroroBka k maboparopHoii 4 1 YK-1-¥2 VK-1 | JI1.1J12.1J13.
paborte "Onucanue -B2 OIIK-1-Y2 1
CTPYKTYpBI aMOP(HBIX OIIK-1-B1
ten" /Cp/
4.4 MOATOTOBKA K AK3aMEHY T10 4 18 VK-1-31 YK-1- JI1.1 JI11.2 KM5
kypcy /Cp/ 32 VK-1-¥1 JI1.3J12.1
YVK-1-Y2 YVK-1 2.2
-B1 VK-1-B2 JI2.3J13.1
OIIK-1-31 23 55
OIIK-1-32
OIIK-1-33
OIIK-1-¥1
OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
5. ®OHJ OHEHOYHbIX MATEPHUAJIOB
5.1. KouTpoabHble MeponpusiTusi (KOHTPOJIbHAasI padoTa, TecT, KOJUIOKBUYM, IK3aMeH U T.I), BOMPOCHI JJIs
CaMOCTOATEIbHON MOAT0TOBKH
Kon KonTponbraoe rig{oief;sdme B
KM MepoTpUsTHE I P OINPOCHI AJIS IOATOTOBKI
KOMITETEHITHH
KM1 KonrtponbHas OIIK-1-31;0IIK-1- |1 OnuimuTe NpUHIKUI TOCTPOSHUS KpUCTAIIOrpaprIECKUX MPOEKIHii?
pabora 1 V1;VK-1-B1;YK-1- |2 Kakue GbIBaroT KOMIUIEKCHI?
«Kpucrammorpapua |32 3 Kak moyryquth THOMOCTEpEOTrpaguIECKyI0 TPOSKIIHIO?
€CKHE MIPOEKLIUU. 4 Kak noxy4unuts cTepeorpauaecKoro IpOoeKIHo?
WHnexchbt 5 Nzobpazure ['CII kyba.
IJIOCKOCTEH U 6 UTo Takoe MHJEKCHI TNIOCKOCTH?
HaIpaBJICHUID 7 Uro Takoe HHAEKCHI HAaIIpaBJICHUS?

8 JlaiiTe ompeneneHrne COBOKYITHOCTH ITIOCKOCTEH.

9 JlaliTe onpezeneHre 30HE MITOCKOCTEH.

10 Kak paccuuTaTh MEKIUIOCKOCTHOE PACCTOSIHUE JUISl 3aJaHHOM
CHUHTOHUU?

11 HanwumumTe ycnoBre 30HAIBHOCTH.

12 Kaxue kpucrajmyeckue cucreMsl Brl 3HaeTe?

13 Kakue CHHTOHUM OTHOCATCS K BbICHIEH, CpeIHEN U HU3LIeH
KaTeropusim?

14 Yro Takoe CTaHIapPTHBIE MPOCKIIUU?

15 Jlns KpUCTaIIOB KAKUX CHHTOHUM MOXKHO TIOCTPOUTH CTaHJApTHBIE
MPOESKUUH?

16 YxaxxuTe COOTHOILLIEHUSI TPAHCIISLUM 1 YIJIOB JUIs 3aJJaHHOM
CUHTOHUH.

17 V300pa3uTe dJIeMEHTapHYIO SUEHKY KpUCTaJIa 3aIaHHON
CUHTOHUU?

18 CKOJIBKO ITIOCKOCTEH B COBOKYITHOCTH JJIsI KpUCTaIIa KyOU4ecKoi
CHUHTOHHH?

19 Yro mpou3oiaeT ¢ COBOKYITHOCTBIO, B CITydae MOHKECHUS
CUMMETpUU?

20 Kak nocuutarp yroi Mexay ABYMS TNIOCKOCTSIMU?




KMm2

Tect "Teopemst
CIIOKEHUS
3IIEMEHTOB
cummerpun”

OIIK-1-31

TeopeMbl CII0KEHUS 3JIEMEHTOB CHMMETPHH KOHTHHYyMa

KM3

KontponbHas
pabora 2 «BHemiHee
U BHYTPCHHEE
CTpOCHHE
KpUCTAaJLIa

OIIK-1-31;0IIK-1-
V1;VK-1-32

1 Yto Takoe KIacc cuMMeTpun?

2 Kak npaBUJIBHO 3al1caTh NPOCTPAHCTBEHHYIO Irpymimy?

3 [epeuncnuTe 3JIEMEHTH CHMMETPHH KOHTHHYYMA.

4 Yro Takoe ONpeAeAOLHH 2IEMEHT CUMMETPpUN?

5 Kak neiicTByeT 3ajaHHBINA 2JIEMEHT CUMMETPUU?

6 TeopeMbl CIIOKEHUS JIEMEHTOB CUMMETPHH.

7 YKaxuTe npaBuiia YCTAHOBKU KpUCTAJLIa 3a1aHHON CHHTOHHUH.
8 Ilepeuncure 31€MEHTH CHMMETPHUHU JUCKOHTHHYYMa?

9 I'maBHBIE HaNpaBJICHUSL.

10 Yro Takoe 6azuc?

11 Kaxk mpaBmiIbHO 3amucaTs 6azuc?

12 Kak mocuutaTh KOJTMYECTBO AaTOMOB Ha 3JIEMEHTAPHYIO SYEHKY?
13 Yrto Takoe Gpopmyia CHUMMETPUH?

14 Yro Takoe smropa?

15 Kak mocTpouTs 3mopy JaHHOTO Kinacca?

16 Kakue tumsl pemerok bpass Bel 3Haete?

17 IlepeuricnuTe 371€MEHTHI CHMMETPUH CO CKOJIbKEHUEM?

18 Ilepeunicaure 37€MEHTbI CHMMETPUU, HE COZEPKALUE TPAHCIIALUMA?
19 Kaxoe nojoxeHue TOYKH Ha SMI0Ope Ha3bIBAeTCSl YACTHBIM?
20 Kaxoe nojoxeHue TOYKY Ha 3II0pe Ha3bIBaeTCsl 00mum?

21 IepeuncianTe NPUHIUITEL BEIOOPA SIIEMEHTAPHON SUSHKH.

22 Yro Takoe ImpaBUIbHAS CUCTEMA TOUCK?

23 Yro Takoe KpaTHOCThH?

24 Kak nocyuTaTh KpaTHOCTh 3JIEMEHTA CTPYKTYphI?

KM4

KonrtponbHas

pabota 3 «OcHOBBI
KPUCTAIITIOXUMUU U
KPHCTATITO(QU3UKI»

OIIK-1-31;011K-1-
32;011K-1-33;0T1K-
1-Y1;YK-1-V2;VK-1
RY|

1 Kakuie THITBI XUMAYECKOH CBSI3M OBIBAIOT B KpUCTAILIAX?
2 Yto Takoe KOOPIUHAIIOHHOE YUCIIO?

3 Yro Takoe KOOPAUHAIMOHHBIN MOnud1p?

4 Kak nocuuTaTh KOOPAMHAILIMOHHOE YHCIIO B CTPYKTYpe?
5 Kaxue THITHI ITyCTOT OBIBAOT?

6 Kakue ynakoBKH Ha3bIBalOTCS MIOTHEUIINMU?

7 Kaxue THITBI yCTOT OBIBAIOT B INIOTHEUIIINX YITAKOBKAX?
8 Kak nmocuutarh KOIMYECTBO TOP B CTPYKType?

9 Yto Takoe CTPYKTYpHBIH THIT?

10 Knaccudukanus CTpyKTypHBIX THIIOB.

11 Onumure crpykrypHsiii tun (Al, A2, A3, B1, B2, Cl1)
12 Ot uero 3aBUCHT paaunyc atoma?

13 Kak mocuuTath pajuyc aToMa B 3alaHHON CTPYKType?
14 Yro Takoe nmpees yCTOWYMBOCTH CTPYKTYPBI?

15 Kak nmocuntaTh 00BHEM dIIEMEHTApHOH STUCHKN?

16 Yro moka3eiBaeT kK03 (HUIMEHT 3arOTHEHNS?

17 Kax nocuntaTth K03(UIMEHT KOMIAKTHOCTHU?

18 Kak npaBuibHO 3anucaTh [[upcon ko.

19 Kax u3MEHUTCSI CUMMETpPUs KPUCTAJLIA [10CIIE BHEIIHETO
BO3eHCTBHA?




KMS5

DK3aMeH M0 Kypey

OIIK-1-31;011K-1-
32;011K-1-33;011K-
1-V1;0IK-1-V3;VK
-1-31;YK-1-32;VK-1
-V1;VK-1-Y2;0ITK-
1-Y2;0I1K-1-B1

MHpexcsl II0CKOCTe! U HalpaBJIeHUH;

30Ha MIOCKOCTEH, ypaBHEHUE 30HAIBHOCTH;
MeXIITOCKOCTHOE pacCTOSHIE, COBOKYITHOCTH ITOCKOCTEH;
OnemeHTapHas s4eiiKa;

Kateropusi, CHHrOHUS, KPUCTAJITHYECKas CUCTEMA;
DJIeMEeHTBI CUMMETPHH BHEIIHEH (hOpMBI KpHcTallia (KOHTHHYYMA);
Omnpenemnsronye 3IeMeHTE CHMMETPHUH;

IIpaBuna ycTaHOBKM KpUCTAJLIOB;

TeopeMsl cl10KeHHs SIEMEHTOB CUMMETPHH;

[TonsTre K1acca cuMMeTpHH (TOYEUHAs TPYIIA);

I'maBHBIC HAIIPaBIICHNS KPUCTAIIA,

Cucrems! Tpancisauuii bpaso;

Oc00OEHHOCTH 3IEMEHTOB CUMMETPHU BHYTPEHHETO CTPOCHHUS
KPHCTAJIIOB,

IIpocTpaHCTBEHHBIC TPYIIIBI, TPAaBUIBHBIE CUCTEMbI TOYEK;
ITonsiTue 6a3uca;

ITnoTHelINE MapOBbIE YIAKOBKHU;

Turms! mycTOT (TI0p) ¥ MOTHBHI MX 3aII0JTHCHUS,

Tunel XMMHUYECKOH CBSI3U B KpUCTaIIaxX;

ATOMHBIE Y HOHHBIE PaIUYChI;

KoopauHannoHHBIE YHCiIa 1 MHOTOTPAaHHUKH;

W peansHas MIOTHOCTH 3alIOTHEHHUS;

CranzapTHast HHGOpMaLHs 0 CTpYKTYpHOM THre. Knaccupuxanus
CTPYKTYPHBIX THIIOB,;

CrpykrypHslii Tun (3Hath Al, A2, A3, B1, B2);

Pa3mepHslii pakrop;

ITupcon cuMBoOI KOT;

DeMeHTHI KpHUCTAIITO(U3HUKH;

IIpenensHBIC TPYIIBI CHMMETPHY;

[Ipoexiuu kpucramios (CII, I'CIT). Kommuiekcsl (onsipHbIi,
KPUCTAJUITUIECKHI)

3amauu:
Hcrone3yst TEOPEMBI CIIOXKEHUSI JOCTPOUTSH SIIOPY, ONPENSIUTh KIIace
CHMMETpPHH.
ITo 6a3ucy uzo6pa3uts 311.g4eiiky. Onpenenuts TN pemerku bpasa,
CTEXHOMETPHUIO COCIMHCHHUSL.
ITo mpocTpaHCTBEHHOM TPYIIIIE OIPEIeTUTh CHHTOHHIO KPHCTAJlIa,
TOYEHHYIO TPYIIITY.
OrmnpesenuTh CTEXMOMETPHIO KpUCTaJLIa, 3HAs! KOJIMYECTBO U THIT
3aHMMAaEeMBIX TI0p.
Kak n3MeHuTCS CHMMETpHS KPHCTallIa B Pe3yNIbTaTe BHEIITHETO
BO3eHCTBHA?

5.2. Ilepeyenn padoT, BbINOJIHSIE

MbIX 10 AucuuminHe (KypcoBasi padora, Kypcosoii npoexr, PI'P, Pedgepar, JIP, ITP u 1.11.)

[IpoBepsiembie
Konx Ha3panne
WHINKATOPBI Copnepsxanue paboTHI
paboTbl paboTsl .
KOMITETEHITHIA
P1 JlabopaTopHas OIIK-1-31;0IIK-1- | Ctepuorpaduyeckiue 1 THOMOCTEPHOTpaGUISCKUE TTPOCKITUH.
pabora 1 V1;YK-1-B1 [Ipunanmne! ux nocrpoeHus. Pemenne 3a1ad ¢ UCMOIB30BAaHUEM CETKU
Kpucramnorpaguaec Bynsda.
KU€ MPOEKIUN
P2 JlabopaTopHas OIIK-1-31;0IIK-1- | MHAeKcH I0CKOCTEH M HAIIpaBJIeHWH. MeXIUIOCKOCTHOE PACCTOSIHHE,
pabora 2 OcroBHble | Y1;0IIK-1-Y2;0I1K | coBOKymHOCTE TIocKocTel. Kprcrammorpaduaeckue 30HEL, ycaoBHe
TIOHATHS U -1-B1 30HAJIBHOCTH.
MaTeMaTHUYEeCKUH
amnmnapar
KpucTayutorpaduu
P3 JlabopaTtopHas OIIK-1-V1;VK-1- IocTpoenne cTaHAAPTHOM MPOEKIUHN JUTS KPUCTaJlIa KyOM9ecKon
pabora 3 B1;VK-1-32 CHUHTOHUHM C 331aHHON OCBIO MPOEKIIHH.
CraHnapTHble
TIPOEKIIHH.
P4 JlabopaTopHas OIIK-1-31;YK-1-Y2 | Onpenenenue kiacca CHMMETPUH 110 MOJIENIIM MHOTOTPAaHHUKOB

pabora 4 Kmaccel
CUMMETpPHHU.

(an3mmas/cpeHsa KaTeropus + BICIIAS KATETOPHUs)




P5 JlabopaTtopHast OIIK-1-31;0IIK-1- | BeiOop ameMeHTapHO S4eiiKu KPUCTATUTHUECKIX CTPYKTYP.
pabota 5 VY 1;0IIK-1-Y2;0IIK | OnpeneneHue nepuoaoB PeIETKA U OCEBBIX yriioB. OnpeneneHue
IIpoctpancrBennble |-1-Y3 cucteMsl TpaHcsiui bpasa. Onpenenenue npocTpaHCTBEHHOH
TPYIITBI TPYIIIBI CHMMETPHH TI0 MOJEIsIM KprcTauia. Onpenenenue 6a3uca

KPUCTAJUINYECKON CTPYKTYpPBI U MPABHIIBHBIX CUCTEM TOUYEK C TIOMOIIBIO
MexXIyHapoIHBIX KpHCTAIUTOTpaGuIecKuX TaOIHIL

P6 JlabopaTopHas OIIK-1-33;0I1K-1- | AHanu3 OCHOBHBIX CTPYKTYPHBIX THIIOB METAJNIMYECKHUX IEMEHTOB
pabora 6 OcuoBubie |BI1;0IIK-1-Y3;VK-1 [(Al, A2, A3))
ctpykrypHble Tunbl | -32;VK-1-Y1;VK-1-
METaJJIOB. V2;VK-1-Bl

P7 JlabopaTopHas OIIK-1-31;0I1K-1- | Kpuctammorpaduueckuii 1 KpUCTAJUIOXUMHYCSCKUI aHAIN3 MOJIeTIeH
pabora 7 32;0I1K-1-33;0I1K- | kpHCTaIIMYECKUX CTPYKTYP XUMUYECKUX 3JIEMEHTOB U COSIMHEHUMN C
Kpucramnoxumuyec | 1-V1;0I1K-1- MEeTaJUINYeCKOH, HIOHHOH U KOBAaJEHTHOU cBA3bI0. OmpeeneHue TuIa
kuit ananu3 mozener | Y2;0IIK-1-B1;0IIK | cBsi3u, koadduipienTa 3amoaHEeHus, TUTIA U KOJUTMYECTBA 1Mop,
KPHUCTAJUITMYECKUX -1-Y3;VK-1-32;VK- | cnoitHOoCTH, YCTOHYMBOCTH CTPYKTYPHI.
CTPYKTYD. 1-V1;VK-1-Y2;VK-1

-B1

P8 JlaGoparopnast OIIK-1-32;YK-1- TIpunnun cynepnosunuu Kropu. MI3MeHeHne cCUMMETpHH KprCTaslia B
pabota 8 OCHOBEHI V1;VK-1-B2 pe3ysbTaTe BHELIHUX BO3ACHCTBUM.
KPUCTAILTO(PHU3NKH

P9 JlabopaTopHuas OIIK-1-Y3;VK-1- C MOMOIIIBIO IBYXMEPHOTO MOJEITUPOBAHUS OMUCATH CTPYKPYPY
pabora 9 Onucanne |B2;VK-1-Y2 BEILIECTa, HAXOSIIErocsi B aMOp(HOM COCTOSTHUU. PaccunraTh cTeneHb
CTPYKTYPBI OIIDKHETO MOPSIKA.
aMOp(HBIX TeJl.

P10 Homarmmaee 3aganue | OIIK-1-31;011K-1- Pemenue 3agad mo reoMepTpHUECKON KpUCTAILIOTpadun
1 Teomerpuueckas V1;YK-1-B1
KpucTayuiorpadus

P11 Homamnee 3ananue | OIIK-1-31;0I1K-1- | Tlo Momenu KprCTaUIMYECKOH pEIIeTKH IPOBECTH

2
Kpucrannorpaduuec
KUH U
KPUCTAINIOXUMHAYECK
uit pa3bop Mozxenu

32;0TK-1-V 1;0TTK-
1-V2;0TIK-1-
V3;0I1K-1-B1;VK-1
V1;VK-1-Y2;VK-1-
B1;VK-1-32

KpHCTaIUIOTpahUIecKrii 1 KPHCTAIUIOXUMIYECKIN aHAIN3.

5.3. OuneHovHbIE MaTepuaJbl, HCIIOJb3YyE€MbIE 1JIS1 IK3aMEHa (ormcalme 6I/IJ'leTOB, TECTOB U T.l'l.)

OK3aMEeHAIOHHBIN OMIIET COCTOUT U3 TEOPETHUECKIX BOIIPOCOB M 3a1ad. [Iprmep BOmpocoB mpuBeeH B pasene Bompockr aist
CaMOCTOSTEIbHOM ITOATOTOBKH K 9K3aMEHY.

5.4. MeTonnka oeHKH OCBOEHUSI IMCUMIIMHBI (MoayJisi, npakTtuku. HAP)

OL[CHKa «OTJIIMYHO)» - 06yqa}0mnl71c>1 IIOKa3bIBACT I"J'Iy6OKI/I€, HUCYCPIBIBAOIINE 3HAHUS B obBeme HpOfI,HeHHOﬁ IporpamMmal,
YBEPCHHO HeﬁCTByeT 10 MIPUMEHCHUIO IMOJTYYCHHBIX 3HAHWH Ha MPAKTHUKE, TPAMOTHO U JIOTHYCCKHU CTpOﬁHO H3j1ara€T MaTcpual Npu
OTBETE, YMECT (I)OpMyJ'II/IpOBaTB BBIBOJIBI U3 U3JIOKCHHOTO TCOPETUICCKOTO MaT€pralia, 3HACT JOIMMOJIHUTCIIEHO PEKOMECHIOBAHHYIO

JIUTEPATYPY.

OL[GHKa «Xopomo» - O6y‘{3.}0H.[PIﬁCF[ MOKa3bIBACT TBEPALIC U JOCTATOYHO ITOJIHBIC 3HAHHS B o0veme HpOI‘/IIZ[eHHOI‘/'I nporpaMmaI,
JOITyCKacT HE3HAYUTCIIbHBIC OIIHOKH IpH OCBECUICHNH 3aJITaHHBIX BOIIPOCOB, MIPABUJIBHO ,E[eI7ICTBy€T 110 TPUMCHCHUIO 3HAaHUH Ha

TMPAKTUKE, YCTKO MU3JIara€T MaTc-puall.

O1LeHKa «y/OBJIETBOPUTENBHOY» - 00YJarOIINICs TOKAa3bIBAaCT 3HAHUS B 00beMe MPOICHHOH IPOrpaMMBbl, OTBETHI 3JIaraeT XOTs H C
OITMOKaMH, HO YBEPEHHO MCIPABIISIEMBIMH MOCIIE JOIIOJHUTEIBHBIX M HABOISAIINX BOIIPOCOB, IIPABIIIBHO JEHCTBYET IO
MPUMEHEHHIO 3HAaHMH Ha MTPaKTHKE;
O1eHKa «HEYyJOBIETBOPUTEIBHOY - 00YJAIOLIHIACS AOMYCKaeT IpyOble OMNOKK B OTBETE, HE IOHUMAET CYIIIHOCTH U3JIaraeMoro
BOIIPOCA, HE yMEET IIPUMEHATH 3HaHHS Ha PAKTHKE, JAeT HEIOIHbIE OTBETHI Ha JOTIOIHUTEIIBHBIC U HABOSIINE BOIPOCH
OreHKa «He SIBKay — 00yJaroIniics He SBUJICS Ha KOHTPOJIBHBIC MEPOTIPHATHS B CEMECTPE.

6. YHEBHO-METOAUWYECKOE U HHO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iurepatypa

6.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBI, COCTaBUTEIU

3arnaBue

Bubanoreka W3naTenbcTBO, rox

Vwmanckuii f1. C.,
Ckakos 10. A.,
WsanoB A. H.,
Pacropryes JI. H.

Kpucramnorpagus,
penTreHorpadus u

QJICKTPOHHAsA MUKPOCKOITHUA:

Y4eOHUK 171 By30B

Bbubmmorexa MUCuC M.: Merannyprus, 1982




ABTOpBI, COCTaBUTENH 3arnasue Bubanoreka W3naTenbcTBO, roj
J1.2 (Topemux C. C., Pentrenorpaduueckuii u Bbubmorexa MUCuC M.: Metammyprus, 1970
Ckakos 10O. A., 3JIEKTPOHHO-ONTHYECKU I
Pacropryes JI. H. aHaJIu3: IIPaKT. pyK. 10
penTreHorpadum,
JNEKTPOHOTPapHU U IEKTPOH.
MHKPOCKOITUH METAJLIOB,
TOJTYIIPOBOTHIKOB U
JI3IIEKTPUKOB: Yueb. mocobue
JUTSL BY30B
JI1.3 |Topemuk C. C., Pentrenorpadpudeckuii u bubmrorexka MUCuC M.: Meramnyprus, 1970
CkaxkoB 10. A, 3JIEKTPOHHO-ONTHYECKUI
Pacropryes JI. H. aHaIM3: IPIIOKEHHU: Y4el.
nocoOue 11 By30B
6.1.2. JlonosiHuTEILHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENIU 3arnaBue Bubmmorexa WznarenscTBo, o
JI2.1 |Hlackonsckas M. I1. Kpucramnorpadwus: yaeo. Bbubnmmorexa MUCuC M.: Bercu. mik., 1984
HOcOOMe IS CTYA. BBICHIL. TEXH.
yue0. 3aBefieHuit
JI2.2 | HoBuxoB U. U., Po3un | Kpucramnorpadus u gedexrs bubmrorexka MUCuC M.: Meramnyprus, 1990
K. M. KPUCTAJUINYECKON PEILETKU:
Y4eOHUK AT BY30B
JI2.3 | Po3un K. M. ITpakruueckas OnexrpoHHas OHOIHOTEKA M.: U3n-8o MUCHC, 2005
KpucTamiorpadus: yueo.
oco0wme IS CTY/. By30B Harp.
150700(651800)-Pm3udeckoe
MatepuaioBeaeHue u 150100
(651300)-Merammyprus
6.1.3. MeToauueckue pa3padoTku
ABTOpBI, COCTaBUTENIHU 3arnaBue Bubmmoreka W3narenscTBo, o
JI3.1 | Sromxun 1O. 1., AToMHOe cTpoeHHe da3s. DnekTponHas OMOIMOTEeKa M.: Yueba, 2007
Ceupunosa T. A. Kpucrannoxumus TBepabIx
PacTBOPOB U MPOMEKYTOYHBIX
(da3z. Ctpykrypa aMOphHBIX,
KBa3UKPUCTATMIECKUAX U
HAHOKPHUCTAJUTHYCCKIX
MaTepHajoB: Kypc JICKIHN JUIs
cTyn. cren. - 'Ousuka
Metaios' u 'Hanomatepuansr'
6.2. IlepeyeHs pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHUKANHOHHOM ceTH « AHTepHEeT»
D1 |Hayunas snexrponnas 6ubnuorexa eLIBRARY http://elibrary.ru/
PECYPCBI UBATEJIBCTBA Springer http://nano.nature.com/
932 | Nano -pecypc cOAEp)HUT HHPOPMALIUIO O
HaHOMaTepHaJlaX ¥ HAHOYCTPOHCTBAX
73 | International Centre for Diffraction Data http://www.icdd.com/
24 |Inorganic Crystal Structure Database: http://www.fiz-karlsruhe.de/icsd.html
D5 |International Union of CRYSTALLOGRAPHY: http://www.iucr.org/resources/data
6.3 IlepeveHb MPOrpaMMHOIO odecneYeHust
1.1 | MS Teams
I1.2 |[LMS Canvas
I1.3 |Microsoft Office
4 JInnensun [10 Windows Server CAL ALNG LicSAPk MVL DvcCAL, TTO WinEDUA3 ALNG SubsVL MVL PerUsr u
’ PerUsr
I1.5 |ESETNOD32 Antivirus
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM H NPO(ecCHOHAIBHBIX 023 JAHHBIX
U.1 |International Union of CRYSTALLOGRAPHY: http://www.iucr.org/resources/data
N.2 |IlonHOTEKCTOBBIC POCCUIICKIE HAYIHBIC XKYPHAIIBI U CTATHU:
N.3 |— Hayunas snexrponnas 6udnuorexa eLIBRARY https://elibrary.ru/
.4 |— IomHOTEKcTOBBIE NEeTOBBIC MyONMKau HHYOPMATEHTCTB U Ipecchl o 53 orpaciam https://polpred.com/news




N.5 |HNrOcTpanHbIe 6a3b! maHHEIX (HocTym ¢ IP agpecos MU CuC):

N.6 |— anaimThueckas 6asa (nHAekcw mutupoBanus) Web of Science https://apps.webofknowledge.com
N.7 |— aHaimTHyeckas 0asa (MHAEKCH IIUTUPOBaHUs) Scopus https://www.scopus.com/

.8 |— Haykomerpuueckas cuctema InCites https://apps.webofknowledge.com

.9 |— HayuHbIe )KypHaJIbI H3aaTenscTBa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Hasnauenue

OcHarnieHnne

b-413

VYuebHas ayTuTOpHs

MPOEKTOp; MYJAbTHMEAWHHAs JOCKa; MapKepHas JIOCKa,
JOKYMEHT-Kamepa,; KOMIIBIOTEP MpernoiaBaTes;
KOMIIBIOTEPHBIAH ~ KIacc Ha 14  KOMIBIOTEPOB, IaKeT
JUIEH3UOHHBIX mporpamM MS Office, xomrmekr y4eOHOI
Mebenn

Jlro6oit KOpIIyC
MynpTumenuiinas

Yuebuass aymutopusi ISl TPOBEICHUS
3aHATUNA JIEKIUOHHOTO THIA W/WIA s
MPOBEACHUS IPAKTUUECKUX 3aHATHIA:

KOMIUIEKT ydeOHOI mebenm 1o 36 MecT Ui oOydarommxcs,
MyIbTHUMEIUHHOE  00OpyJOBaHME, MAarHHTHO-MapKepHas
Jocka, pabouee Mmecto mpenojasarens, IIKc moctymom k
UTC «Unrepner», DUOC yHuBepcuTeTa 4Yepe3 JUYHBIN

nporpamMmel MS Office, MS Teams, ESET Antivirus

xabuaer Ha mwiatgopme LMS Canvas, IHIEH3MOHHEIE

Yuranpusii 3a11 Ne4 (B) KOMIUIEKT yueOHOil wmebemun ©Ha 20 pabodmx MecT,

00pa30BaTENbHYIO CPEly YHHBEPCUTETA

8. METOAUWYECKHE YKA3ZAHUA JJISA OBYYAIOIIUXCA

IMTpakTiaeckie 3aHATHS HALlEJICHBl HA U3YYCHNE CTYCHTaMH OOIINX BOIPOCOB TEOMETPHUECKON KpHCTAIIIOTpadun 1
kpuctamnoxumun. JlabopatopHsle paOOThI HalleJIEHb! HA IPAKTHYECKOE U3YyUeHNEe CHMMETPUH KPUCTANIOB, aHAIHU3a CTPYKTYPHBIX
THIIOB, OCTPOEHNE KPUCTAIIOTrPahUIECKAX TIPOCKIIUH.

IpemycMaTpuBarOTCS pacueTHBIC JOMAIIHUE 33IaHUS 110 Pa3INIHBIM paszernaM Kypca. [IpoBeneHne aytnTOpHBIX 3aHATHHA
IpeIycCMaTPUBACT UCIIOIB30BaHNE B yUeOHOM KypCce aKTHBHBIX M HHTEPAKTUBHBIX TEXHOJIOTHIA:

- IPOBeeHHE NPAKTUIECKUX U TaOOPAaTOPHBIX 3aHIATUI C UCIONB30BaHHEM UHTEPAKTUBHBIX U MyJIbTUMEAUIHBIX TEXHONOTUI
(nmpezenramus B popmare MS PowerPoint);

- NCTIONIF30BaHME MapKa MOZENeil CTPYKTYp ¥ MOAENeH BHENTHEH (hOPMBI KPHCTAILIOB.

OOyueHune opranu3yeTcs B COOTBETCTBUH C HAcTosIIEeH mporpammoit. CamMocTosTenbHas paboTa CTYIEHTOB OpraHu3yeTcs U
KOHTPOJIMPYETCS ITyTeM MHMBHUYaIEHOTO OIPOCca CTYJCHTOB BO BpeMs JIaOOPAaTOPHBIX 3aHATHH, IIPOBEACHHUS TPEX MUCbMEHHBIX
KOHTPOJBHBIX paboT M ABYX JOMAIIHUX 3a/laHAi. PexoMeHIyeTcs Ha KaXIOM IIPAKTHIECKOM 3aHATHH U JTabopaTopHOi paboTte
MPOBOIUTH 3KCIIPECC ONPOC C LENIBI0 YCTAHOBICHHS YCBOSIEMOCTH AUCIUTLIHHEL

Ilepen HauanoM 3aHATHH CTYAEHTHI MOMTYYalOT HA TEKyIIUil ceMecTp KaJleHAapHBbIi I1aH MPOBeIeH s 1a00paTOPHBIX 3aHATHH U
KOHTPOJBHBIX padoT, rpadyk BEIJAYH U CIAYH JOMAITHIX 3aJaHUH.

J1s1 yCHenHoro 0CBOCHHS H3ydaeMoit TUCIIUIIIHHEI JUI CTYACHTOB OPTaHU3YIOTCS €XEHe IeTIbHbIC KOHCYIBTAIIHH.

KOMIIBIOTEPBl C TMOAKIIOYeHHeM K cetd «VHTepHeT» W
JOCTYIIOM B JNIEKTPOHHYIO HH(pOPMaTHOHHO-




