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Pabouas nmporpamma JUCHUTUIMHBI (MOIYJIS)

Du3nvecKre CBOMCTBA KPUCTAIOB

3akperuieHa 3a IoApa3IelicHHEM Kagenpa matepuanoBeaeHus HOITYPOBOJHUKOB U AUJICKTPHKOB
Harmpasnenue moaroroBku 28.03.01 HAHOTEXHOJIOI'MM 1 MUKPOCUCTEMHAS TEXHUKA
Ipoduns
Kpamnpuxarms Baxanasp
dopma o0ydeHHS OoYHast
OO01mmast Tpy10eMKOCTh 33ET
Yacon 1o yuyeOHOMY IUIaHY 108 @DopMbI KOHTPOJISL B CEMECTpax:
B TOM 4HCJIE: 3a4eT C OLICHKOH 5
ayJIUTOPHBIE 3aHATUS 51
camocCTosTeNbHas paboTa 57

PacnpezleneHue YacCoB JUCHHUILIMHBI ITO0 CEMeECTPaM

Cemectp
(<Kypc>.<CemecTp Ha 5@3.1)
Kypee>) HUroro
Henens 18
Bun 3anaruit v | PO | v PIl

Jlexuun 17 117 |17 |17
IIpakTuueckue 34 134 |34 |34
Uroro aya. 51 |51 |51 |51
Konraxrras pabora 51 |51 |51 |51
Cam. pabora 57 |57 |57 |57
Uroro 108 | 108 | 108 | 108




IIporpammy coctaBun(u):
xghmn, ooyenm, Huoenxo U.C.

Pabouas mporpamma
du3nyecKne CBOCTBa KPHCTALIIOB

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSATENTPHO yCTaHABINBAEMBIi 00pa30BaTEIBHBIN CTAaHAAPT BBICIIET0 00pa3oBaHus - OakanaBpuat denepanbHoe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTelibHOE YUpESKACHUE BhICIIero o0pazoBanus «HarmoHansHbIH HecienoBaTeabCKuit
texHonoruueckuit yausepcurer «MUCHCy» no Hanpasienuto noaroroBku 28.03.01 HAHOTEXHOJIOTUU U
MUKPOCHUCTEMHASA TEXHUKA (npuxka3 ot 02.04.2021 r. Ne 119 0.B.)

CocraBiicHa Ha OCHOBaHUU y‘IC6HOFO IJ1aHa:

28.03.01 HaHOTEXHOIOTUH ¥ MHKpPOCHCTEeMHas TexHuka, 28.03.01-BHMT-23.plx , yrBepxkaeHHoro Y4yensiM coetoM HUTY
MHUCHC B coctase coorsercTByomeil OIIOII BO 22.06.2023, npotokon Ne 5-23

VYrBepxaena B coctase OIIOII BO:

28.03.01 HaHOTEXHOIOTUH U MUKPOCHCTEMHAsl TEXHUKA, , yTBep kAeHHOH YueHbM coBetom HUTY MUCHC 22.06.2023,
npoTokon Ne 5-23

Pabougast mporpammMa oroOpeHa Ha 3aceflaHHN

Kadenpa maTepuasioBeaeHns moIynpoBOTHAKOB W THYIEKTPHKOB

[Iporokon ot T., Ne

PyxoBonutens nonpasnenenust Oranos A.P.



1. HEJIX OCBOEHUA

1.1 | bopMupoBaHHE KOMIETEHIINH B COOTBETCTBHE C yIEOHBIM IJIAHOM: HAyIHTh UCIIOJIB30BATh 3aKOHBI KPUCTAIIO(DU3UKI U
TEH30pHBIE METOABI JUIS OTIMCAHMS U pacueTa CBOWCTB aHU30TPOIHBIX CPEe/l U OCYLIECTBIIATE 0OOCHOBAHHBIH BEIOOD
KPUCTAJUIMYECKUX CPE3OB IS MOJIyUEHHsI ONITUMAIIbHBIX XapaKTEPUCTUK KPUCTAIIIMUECKUX JIEMEHTOB U3AEIUN
SJIEKTPOHHON TEXHUKHU

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Baox OIT: b1.B

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 | Meroas! MaTeMaTHYECKOH (pu3mkn

2.1.2 | OcHOBBI KBAHTOBOH MEXaHUKH

2.1.3 | Ipakruaeckast KpUCTALIOT AU

2.14 | ®usuxka

2.1.5 | ®usnyeckas XUuMus

2.1.6 | OnexrporexHuKa

2.1.7 | MaremaTtuka

2.1.8 | Opranuueckasi XuMus

2.1.9 |Hudopmartuka

2.1.10 | Xumus

2.1.11 | HMmxeHepHas U KOMITbIOTEpHAast rpaduka

2.2 JucuumianHbl (MOXYJIN) H MPAKTHKH, VISl KOTOPBIX 0CBOEHHE TAHHON THCHUIIIAHBI (MOAY/Is) HEOOXO0THMO KAK
npeanIecTByIomIee:

2.2.1 |MarepuanoBeneHle HAHOCTPYKTYPUPOBAHHBIX MaTEPUAIIOB

2.2.2 | Marepuaisl 1 3€MEHTbI MHKPO- H HAHOCEHCOPHKU

2.2.3 | Merozs! aHanM3a ¥ KOHTPOJIS HAHOCTPYKTYPHUPOBAHHBIX MaTE€PHAJIOB U CHCTEM

2.2.4 |HayuHo-mccienoBaTenbckas paboTa

2.2.5 |Ousuka 1U3IEKTPUKOB

2.2.6 | ®usnka MAarHUTHBIX SIBICHUI

2.2.7 | ®usMka NOIyIpOBOAHUKOB U OCHOBBI TBEPAOTEIBHOM IEKTPOHUKU

2.2.8 |HmxeHepHas MaTeMaTHKa

2.2.9 | KoHCTpyKIMOHHBIE MaTEPHAIIBI U UX TEXHOJIOTHH

2.2.10 | MarepuanoBeeHuE MarHUTHOH JIEKTPOHUKA U MUKPOCUCTEMHON TEXHUKU

2.2.11 | O6opyaoBaHHuEe MUKPO- 1 HAHOTEXHOJIOTUH

2.2.12 | O6opynoBaHue MPOU3BOJICTBA MATHUTHBIX MaTEPHAIIOB

2.2.13 | ®uznyueckre OCHOBBI MUKPO- 1 HAHOCHUCTEMHOM TEXHUKU

2.2.14 | ®yHKIMOHAIBHBIE MATEPHAIIBI U UX TEXHOJIOTUN

2.2.15 |HWoHHo-ma3MeHHast 00paboTKa MaTepraioB

2.2.16 | MarautHble U3MEpEeHUs

2.2.17 | MopenupoBaHHe U MPOEKTUPOBAHUE MUKPO- U HAHOCHUCTEM

2.2.18 | OcHOBBI CHUHTPOHUKH

2.2.19 |IloaroToBka K HpOLEType 3aLIUThI H 3aIUTA BHITYCKHON KBATU(UKALMOHHOHN paboThI

2.2.20 |TexHomOTHs MIPOU3BOACTBA (PEPPHTOBBIX MAaTEPUAIIOB M PATHOKEPAMUKH

2.2.21 | ®usuka B3aMMOJEICTBUS YACTUL U U3IYyYEHUH C BEILIECTBOM

2.2.22 | XuMHsI HAHOMAaTEPHAJIOB U HAHOCHCTEM

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMMUA

OIIK-1: CnocoGen pemaTtb 3aJa4u npoq)eccuonanbﬂoﬁ ACATECJIbHOCTH HA OCHOBE NIPUMEHCHUSA €CTCCTBCHHOHAYYHBIX U
oﬁmem{menepmﬂx 3HaHHﬁ, METOA0B MATEMATHYECCKOI'0 aHAJIHU3Aa U MOACTUPOBAHUA

3HaTh:

OIIK-1-31 OcHOBHBIC MPHUHIUIIBI KPUCTAIOGU3UKH, (husndeckue 3hGHEKThl U GU3NIECKAE CBOMCTBA aHU30TPOITHBIX CPe/]




IIK-3: Cniocob6eH 000CHOBAHHO BbIOMPATh METOAbl HAHOTEXHOJIOTUH € 1eJIbI0 NOTy4eHUs QPYHKIIMOHAIbHBIX H
KOHCTPYKIMOHHBIX HAHOMATEPHAJIOB HEOPTAHMYECKOI U OPraHMYecKOl MPUPOABI 1JIsl Peaju3aliu YCTPOHCTB M CHCTEM
HAHO- 1 MUKPOCHCTEMHOIT TEXHHKH

3HaTh:

TIK-3-31 TenzopHoe onrcanue GU3NIECKUX XapaKTEPUCTUK aHU30TPOIHBIX CpeJl

Ymern:

ITK-3-VY1 OcymecTBasITh 000CHOBAHHBIN BHIOOP KPUCTAIUIMICCKHX MAaTECPHUATIOB U CPE30B C ONTHMAILHBIMU CBOHCTBAMH

OIIK-1: Cnoco0eH pemiaTh 3a1a4u NpogecCHOHAIBHOI JeATeJLHOCTH HA OCHOBE MPHUMEHEHHUsI eCTeCTBEHHOHAYYHBIX U
00LIeNHKeHEPHBIX 3HAHU, METOJJ0B MATEMATHYECKOI0 AHAJIM3a U MO/IeJIUPOBAHUSA

Ymerb:

OIIK-1-Y1 PaccunTeIBaTh BEMMYNHBI (HH3HUECKUX CBOHCTB KPHCTAIUIOB C yYETOM aHH30TPOITHH

YK-1: Cnioco0eH ocylecTBJIATh NOMCK, KPUTHYECKHIA aHATU3 U CMHTe3 HHGOpMaLMH, yMeHHe AaHAJTU3HUPOBATh MPOLecChl U
CHUCTEMBI € HCI0JIb30BAHHEM COOTBETCTBYIOLIUX AHAJTNTHYECKUX, BHIYHCIAUTEIbHBIX M IKCIIEPUMEHTAIbHBIX METO10B,
NMPUMEHSITH CHCTEMHBIii OX0/ IVIfA pPelIeHusi MOCTABJIEeHHBIX 3a1a4

YMmerb:

YK-1-Y1 OuenuBatp cpe3bl KpUCTAIUIOB PA3INYHON OPUEHTAIIMH U OCYIIECTBIISATh UX 0OOCHOBAHHBINM BHIOOD C IEIIbIO MOTyYEHUS
OITUMANBHBIX XapaKTEPUCTUK KPUCTAININUECKHUX 3IIEMEHTOB H3IEIUH IEKTPOHHON TEXHUKU

OIIK-1: CnocodeH pemath 3a1a4uu npogecCHOHAIBHOI eATeJLHOCTH HA OCHOBE MPHUMEHEHHUsI €CTECTBEHHOHAYYHBIX H
00LIeNHKeHEPHBIX 3HAHU, METOJJ0B MATEMATHYECKOT0 AHAJIN3a H MOIeJTHPOBAHUS

Baaaernb:

OIIK-1-B1 TeH30pHBIME METOaMH pacdeTa (PH3HICCKUX CBOHCTB aHU30TPOITHBIX CPE.

YK-1: CriocodeH ocyliecTBIJISITh NOUCK, KPUTHYECKHI AHAIN3 U cMHTe3 HHGopManuy, yMeHre AaHAJIM3UPOBATh NIPouecchl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BBIYHCIUTEIbHBIX U IKCIIePHMEHTAJIbHBIX METO/10B,
NPHMEHSITh CHCTEMHBIIH TOIX0/ /I/IsI pellieHNs MOCTABJIEHHBIX 3a/1a4

Baanernb:

YK-1-B1 Meronamu pacdera 1 OIEHKH (PU3MUECKIX CBOWCTB AHU30TPOIHBIX CPEX

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanue pasnenoB u | Cemectrp | Yacos | @opmupyemble | Juteparypa | IlpumedyaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMITeTeH I i pecypcsl padoTsI
Pasnea 1. OcHoBHBIE
NPUHUUIBI
KPUCTALI0)U3NKHU
1.1 CuMMeTpHs KpUCTAIIIOB U 5 1 OIIK-1-31 JIT.1J12.1
AQHM30TPONHA UX (PU3NIECKUX JI2.2]13.1
cBoiicTB /Jex/ 21
1.2 OCHOBHBIE TPUHITUTIBI 5 1 OIIK-1-31 JIT.1J12.1
KPUCTAIITO(PHU3HUKH. J12.2J13.1
IIpenenbHbIe rpyNIIbI €|
cummerpuu /Jlex/
1.3 MartpuyHoe npe/IcTaBlICHUE 5 2 YK-1-¥1 VK-1 JI1.1J12.1
orepanuii u rpymmn -B1 OIIK-1-Bl1 JI2.2J13.1
cummerpui /Ip/ Ol
1.4 [punuun Helimana u 5 2 YK-1-Y1 VK-1 JI1.1J12.1
npuniun Kropu /TIp/ -B1 IIK-3-V1 J12.2J13.1
€}
1.5 1) BrimonHeHue JoMaIrHero 5 9 VK-1-¥Y1 VK-1 JI1.1J12.1 Pl
3amanns Ne | -B1 OIIK-1-31 J12.2J13.1
2) [MoaroroBka k OIIK-1-B1 IIK- 21
KOHTpOJIbHOM paboTe Ne 1 3-V1
/Cp/
Paznea 2. duznueckue
CBOICTBA KPHCTAJLIOB,
onmuchiBaemble TeHzopamu 1
U 2 paHra




2.1 IMuposnexkrpuyueckuii u 1 OIIK-1-31 IIK- JI1.1J12.1
ANEKTPOKATIOPUYECKUN 3-31 JI2.2J13.1
s dexrs /JTex/ 21

2.2 Bekrop-BekropHOE 2 OIIK-1-31 IIK- JI1.1J12.1
B3aUMOJICHCTBYE B 3-31 JI12.2J13.1
aHU3O0TPOIHBIX CPE/IaX U €ro 21
MaTeMaTHYECKOS OMTUCAHUE.

Ionspuzanus qusneKTpuKa
BO BHEIIIHEM DJIEKTPHYECKOM
noite. 3akoH OMma it
AQHM30TPONHEIX cpex /JIex/

2.3 Xapakrepuctuyeckas 1 OIIK-1-31 TIK- JI1.1J12.1
[IOBEPXHOCTh TEH30pa 3-31 J12.2J13.1
BTOpOTO paHra. BnusHue 21
CUMMETPHUU KPUCTAIIOB HA
CBOWCTBA, OMTUCHIBAEMbIE
TEH30pPOM BTOPOTO
panra /JIex/

2.4 Hanpsoxenus u aedopmarmm 1 OIIK-1-31 ITIK- JI1.1J12.1
B KpucTajuiax. DpQexr 3-31 JI2.2J13.1
TEIIOBOTO 21
pacumupenus /JIex/

2.5 [Muposnexrpuyeckuii u 2 YK-1-¥1 VK-1 JIT.1J12.1
ANEKTPOKATIOPUIECKU I -B1 OIIK-1-31 JI2.2J13.1
addexr. Pemenne 3agaq /IIp/ OIIK-1-Y1 21

OIIK-1-B1 IIK-
3-V1

2.6 Pacuer cBoiCTB KpUCTAIIIOB, 4 YK-1-Y1 VK-1 JIT.1J12.1
OTIHCBHIBAEMBIX TEH30POM 2 -B1 OIIK-1-Y1 J12.2J13.1
panra /IIp/ OIIK-1-B1 IIK- €]

3-V1

2.7 Ormpenenenue 2 YK-1-¥1 VK-1 JIT.1J12.1
9KCTpEMaJIbHBIX 3HAYCHUN -B1 OIIK-1-Y1 JI2.2J13.1
CBOWCTB KPUCTAJLIOB, OIIK-1-B1 IIK- 21
ONHCHIBAEMBIX TEH30POM 2 3-Vi
paHra U HalpasJICHUH, B
KOTOPBIX OHH
Habmromatores /Tp/

2.8 Ten3opHoe onvicanue 2 YK-1-B1 OIIK- JIT.1J12.1
HaTpsDKEHUH U nedopmanuit 1-V1 OIIK-1- JI12.2J13.1
B kpuctamnax /ITp/ B1TIK-3-Y1 21

2.9 KontponbHas padorta Ne 2 VK-1-¥1 YVK-1 JI1.1J12.1 KMI1
1 /TIp/ -B1 OIIK-1-B1 JI2.2J13.1

IK-3-31 IK-3- 21

V1
2.10 | 1) BeimonneHue gomMamrHero 16 VK-1-Y1 VK-1 JI1.1J12.1 P1
3ananus Ne 1 -B1 OIIK-1-31 JI2.2J13.1
2) [MoaroroBka k OIIK-1-¥Y1 21
KOHTpOJIbHOU padoTe Ne 1 OIIK-1-B1 IIK-
/Cp/ 3-31 [IK-3-VY1

Pazpgen 3.
IIbe3031eKTpUUECKHE H
YIIpYIHe CBOiicTBA
KPHMCTAJIOB

3.1 [psimoii u oOpaTHBII 1 OIIK-1-31 TIK- JI1.1J12.1
MTbE303JIEKTPUYECKU I 3-31 JI2.2J13.1
apdexr /JIex/ 21

3.2 [pomonbHBIH 1 OIIK-1-31 K- JI1.1J12.1
MIBE30AIEKTPHUYECKUI 3-31 J12.2J13.1
s dexr /Jex/ 21

33 Ympyrue cBoiicTBa 1 OIIK-1-31 TIK- JIT.1J12.1
KpucTauioB. 3akoH ['yka s 3-31 JI2.2J13.1
AQHM30TPOMHEIX cpex /JIex/ €|




34 IMpsimoit u oOpaTHbIH 5 4 VYK-1-¥1 YVK-1 JI1.1J12.1
MbE303JICKTPUYECKU I -B1 OIIK-1-31 JI2.2J13.1
addekr. Perrenue 3agaq /TIp/ OIIK-1-V1 21

OIIK-1-B1 IIK-
3-V1

3.5 OrnpeneneHue HanpaBiICHAN 5 2 YK-1-¥1 VK-1 JI1.1J12.1
MaKCUMAJIbHOTO -B1 OIIK-1-VY1 JI2.2J13.1
MPOJIOJIBHOTO OIIK-1-B1 IIK- 21
MIEE303IEKTPHUECKOTO 3-V1
apdexra /Tp/

3.6 Ynpyrue cBoiicTBa 5 2 YK-1-¥1 VK-1 JIT.1J12.1
KpUcTa/uIoB. Perienue -B1 OIIK-1-V1 J12.2J13.1
3amgau /Tlp/ OIIK-1-B1 IIK- 91

3-V1

3.7 1) BeimosiHeHe qoManiHero 5 16 YK-1-¥1 VK-1 JIT.1J12.1 P2
3amanust Ne 2 -B1 OIIK-1-31 J12.2713.1
2) [MoaroroBka k OIIK-1-V1 21
KOHTPOJILHOM paboTe Ne 2 OIIK-1-B1 IIK-

3-31 [IK-3-V¥1
/Cp/
Pasnea 4. OnTuyeckue
CBOICTBA KPHCTAJJIOB

4.1 Pacnipoctpanenue crera B 5 2 OIIK-1-31 TIK- JI1.1J12.1
AHU30TPOIIHOM cpene. 3-31 JI2.2J13.1
SBnenue 21
JIBYJTy4eTIpeJIOMIICHHsI CBETa
B KprcTayuiax /JIex/

4.2 Onrtuyeckas MHAUKATpUCca U 5 2 OIIK-1-31 TIK- JIT.1J12.1
ee CBs3b C CHMMETpHEN 3-31 JI2.2J13.1
KpucTamios /Jlex/ €|

43 Onnuncoun Openens u 5 1 OIIK-1-31 K- JI1.1J12.1
IIOBEPXHOCTb ITOKa3aTeNeH 3-31 JI2.2J13.1
npenoMieHus /JIex/ 21

4.4 Habnroenme kprucTamios B 5 2 OIIK-1-31 TIK- JIT.1J12.1
MOJISIPU30BaHHOM cBete /JIex/ 3-31 J12.2J13.1

€]

4.5 Ornpenienenue BeTUIHHbI 5 4 YK-1-¥1 VK-1 JIT.1J12.1
JIBYJIy4EIIPEIIOMIICHHS B -B1 OIIK-1-V1 JI2.2J13.1
kpuctamnax /I1p/ OIIK-1-B1 IIK- €]

3-V1

4.6 Pacuer yrna mexay sy4om u 5 2 YK-1-¥1 VK-1 JIT.1J12.1
HaIpaBJIEHUEM BOJIHOBOM -B1 OIIK-1-VY1 JI2.2J13.1
HOpMaJ1 CBETOBOM OIIK-1-B1 IIK- 21
BouiHbI /I1p/ 3-V1

4.7 Pacyer MHTEHCUBHOCTH 5 2 YK-1-¥1 VK-1 JI1.1J12.1
CBETAa, MPOLIEIIETO Yepes3 -B1 OIIK-1-VY1 JI2.2J13.1
CUCTEMY TOJISIpU3aTOp- OIIK-1-B1 IIK- 21
Kpuctaiut-ananusatop /Ip/ 3-V1

4.8 KonTponbnas padora No 5 2 YK-1-¥1 VK-1 JI1.1J12.1 KM2
2 /Mp/ -B1 OIIK-1-31 J12.2713.1

OIIK-1-Y1 21
OIIK-1-B1 IIK-
3-31 [IK-3-V1

4.9 1) BoImosHeHHE TOMAIITHETO 5 16 YK-1-¥1 VK-1 JIT.1J12.1 KM3 P2
3amanus Ne 2 -B1 OIIK-1-31 J12.2J13.1
2) [MoaroroBka k OIIK-1-Y1 91
KOHTPOJILHOM padoTe Ne 2 OIIK-1-B1 IIK-

3) O030pHBIii TECT 1O 3-31 TIK-3-VY1
nmucuuruane /Cp/

5. ®OHJ OIIEHOYHbBIX MATEPHUAJIOB




5.1. KonTpoabHble MeponipusTus (KOHTPOJIbHAs padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH M T.I), BONIPOCHI 1J1s
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemblie
Kon KonTponsHoe
KM MepOTIpUATHE HHIMKATOPBL Bomnpocs! 11 HOArOTOBKH
KOMITETEHITHH
KM1 KounTponbHast VK-1-Y1;YK-1- KontponbHas padora Ne 1 copepkut 4 3a1a4u 1o TeMaM pas3ieioB 1 u
pabota Ne 1 B1;0IIK-1-Y1;0IIK |2.
-1-BL;IIK-3-Y 1;IIK-
3-31;0I1K-1-31 1. MarpuyHoe npeacTaBieHue onepauuii U Tpyni CHMMETPUN
2. OcHOBHBIC IPUHIUITEI KpUCTAILTOPH3NKH: TIpHHIHI HelimaHa
npuHmn Kropu
3. IInpoaneKTpudecKuii u MeKTPOKAIOpHIeCKi 3¢ HEeKThI
4. BekTop-BeKTOpHOE B3aMMOACHCTBHE B aHU30TPOIHBIX CPEAAX U €ro
MaTeMaTHYeCKOe OITUCaHHe
5. [onspu3zanus AU3NEKTPUKA BO BHEIIHEM AIIEKTPUYECKOM I10JI€
6. 3akoH OMa AJ1s1 aHU30TPOIHBIX Cpex
7. Hanpsokenus u geopMalvy B KpUCTaJLIaxX
8. D et TemoBoro pacumpeHus
KM2 KonTponbras VK-1-Y1;VK-1- KonTponbsHas padota Ne 2 comepxuT 4 3amauu 1o TeMaM pas3ieNoB 3 u
pabota Ne 2 B1;0IIK-1-Y1;0IIK |4.
-1-B;IIK-3-
V1;0IIK-1-31;ITK-3 | 1. [Ipsimott u 0OpaTHBIH mbe3031eKkTpuaeckuii 3G dexr
-31 2. ITpomobHBIH Mbe30IeKTpUIecKuit A dexr
3. Yopyrue cBOWCTBa KpUCTAIUIOB. 3akoH ['yKa JUIsi aHU30TPOIHBIX Cpejt
4. PacnpocTpaHeHue CBETa B aHU30TPOITHOM cpefie
5. SIBneHue AByTy4enpenoMICHUS CBETA B KpUCTAILIAX
6. OcoOeHHOCTH pacIIpOCTPaHEHHs CBETa B KyOUUECKUX, ONTHYECKH
OJITHOOCHBIX M JIBYOCHBIX KpHCTaJJIax
7. Onrrryeckast mHAUKaTprca. OnpeneneHne BeTnInHbI
JIBYJTy4eTpeTOMIICHHS
8. Pacuer MHTEHCUBHOCTHU CBETA, IPOILIEALIETO Yepe3 CUCTEMY
HOJISIPU3aTOP-KPUCTAIII-aHATIU3aTOP
KM3 O030pHBIi TECT 1O OIIK-1-31;I1K-3-31 | conepkut 10 BOIpocoB 1o BceM pas3zeniaM AUCHUTUTHHBI

JUCLIUIIINHE

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MbIX 10 TUCHHHIIJIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

ITpoBepsiemble
Kon Hassauune
WHINKATOPBI Copneprxanue padoThI
paboTsI paboTsI .
KOMITETEHITH I
P1 Homamnee 3ananne | YK-1-Y1;VK-1- Conepxut 10 3ama4, 0XBaThIBAIOIIMX MaTepHall pa3aeios 1 u 2
Ne 1 B1;0IIK-1-Y 1;0IIK
-1-B1;ITK-3-Y 1;I1K-
3-31;0I1K-1-31
P2 Jomammaee 3aganue | YK-1-V1;VK-1- Conepxut 10 3amay, 0XBaThIBAIOIIMX MaTepHall pas3ieioB 3 u 4

Ne 2

B1;0I1K-1-31;0TTK-
1-Y1;Ol1K-1-B1;[IK
-3-31;TIK-3-V1

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToOB, TECTOB M T.II.)

OK3aMCH HC NIPpEAYCMOTPCH

5.4. MeToauka OueHKH OCBOEHUS JUCUMILIMHBI (Moayis, npakTuku. HUP)

CTyI[eHT IMOJIy4acT OLCHKY 3a 3a4CT Ha OCHOBAHUH cpez[HefI OLCHKHU I10 BCEM pa60TaM, BBITIOJTHACMBIM B TCYHECHHUU CEMECTPA, 11O
CJ'ICI[yIOH_ICﬁ MCTOOUKE:

"oTnuHO"

"xopomo"

- 0omee 85 %;

- 01 70% 1o 85 %;

"yaosnerBopurensHo" - ot 50 % 10 70 %;
"HeyOoBIEeTBOPHUTENBHO" - MeHee 50 % b0 pH HEBBITOIHEHNH XOTs OB OHOW paboTHI U3 NepeyHs paboT, BEITOTHIEMBIX 110
JUCIUIIINHE.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTOpBI, COCTaBUTEIHN

3araBue

Bbubnmoreka W3nmarensCcTBO, TOI




ABTOpBI, COCTaBUTEIH 3arnaBue Bubanoreka W3naTenbcTBO, roj
JI1.1 |HMlackonsckas M. I1. Kpucramnorpadus: yued. Bbubmorexka MUCuC M.: Beicm. mk., 1984
nocoOue Ui CTyA. BBICIIL. TEXH.
y4e0. 3aBeICHUH
6.1.2. Jlono/iHUTE/ILHAS JIMTEPaTYpa
ABTOpBI, COCTaBUTENH 3arnaBue Bubanoreka W3naTenbcTBO, roj
JI2.1 |Haii . ®duznyeckre CBOWCTBa DnekTpoHHast OndIMOoTeKa Mocksa: Mup, 1967
KPUCTAJUIOB U UX OMUCAHUE
MIPY TIOMOIIH TSH30POB U
MaTpHIl: MOHOTpadus
JI2.2 | Cuporus 10. 1., OCHOBBI KPHUCTAIITO(PU3HUKH: Bbubnnorexa MUCuC M.: Hayka, 1979
Iackonbckas M. I1. Yue6. nocobue 11 ¢pus. crell.
BY30B
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arnaBue Bubanoreka W3naTenbcTBO, rox
JI3.1 |Ilepenomona H. B., Kpucramnodusuka: cOopHuK DnekTpoHHast OnOIMOTEeKa M.: Uzn-Bo MUCuC, 2013
TarueBa M. M., 3aJ1a4 ¢ PELICHUSIMHU
ITapxomenxo 1O. H.
6.2. [lepeyeHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTepHET»
D1 | Pusnueckue CBOMCTBA KPHCTAILIOB https://lms.misis.ru/
6.3 IlepeueHb NPOrpaMMHOro obecneyeHust
I1.1 | Microsoft Office
1.2 |[LMS Canvas
I1.3 |MS Teams
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPpo(deccHoHATbHBIX 0a3 JaHHBIX
U.1 |International Union of CRYSTALLOGRAPHY:: http://www.iucr.org/resources/data
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ay | Hasnauenue OcHarenne
K-521 YyeOHas aytuTopust HaboOp JEMOHCTPAIHOHHOTO OOOPYIOBaHHS B TOM YHCIIE:
MyJbTUMeAUNHBIN mpoekrop, IIK, skpaH NpoeKIMOHHBIH,
KOJUIEKIIMSI MOJeeld KPUCTAUTMUECKUX MHOTOTPAaHHHUKOB W
KPUCTAJUIMYECKUX CTPYKTYp, KOMIUIEKT y4yeOHOW Mebenu,
TaKeT JMICH3NOHHBIX mporpamm MS Office
Jlro6oit Kopryc | YueOHass ayauTopus JUIsl TPOBEICHUS | KOMIUIEKT y4eOHOM mebenu 1o 36 mect i oOyvaromumxcs,
MynbsTumenuitnas 3aHATHH JICKIMOHHOTO THIIA W/WIM JUIA | MyJIBTHMEINHHOE  00OpyIOBaHHWE, MarHHUTHO-MapKepHas
MIPOBEICHHS IPAKTHYESCKUX 3aHITHH: Jocka, pabouee Mmecto mpemomasarens, IIKc moctymom k
UTC «Mureprer», DUOC yHuBepcuTeTa dYepe3 IHIHBIA
kabuner Ha miargopme LMS Canvas, JIHIIEH3HOHHbBIE
nporpamMel MS Office, MS Teams, ESET Antivirus
UuranbHbIN 3a1 KOMIUIEKT y4eOHOW MeOenu Ha 55 mecT Wi oOydaromuxcs,
3JIEKTPOHHBIX PECYPCOB 50 TIK c¢ pmocrynom k MUHTC «Uurepuer», DUOC
YHHUBEpPCHTETa 4epe3 JIMUHBIN kabmHeT Ha miardopme LMS
Canvas, nuueHzuoHHsle mnporpammel MS Office, MS
Teams, ESET Antivirus.

8. METOANYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

ITpy KOHCTIEKTHPOBAHHH JICKIIUH B KOHCIIEKT CIIEyeT 3aHOCHTh BCE, UTO PEKOMEHIyeT IperoaBarels. M3ydenne u oTpaboTka
MPOCITYIIaHHBIX JIEKIUH 0e3 IpOMeUICHNS 3HAYUTEITFHO SKOHOMHT BpeMs M CIIOCOOCTBYET JIyUIIeMy YCBOSHHIO MaTepHaa.
CryzeHTaM peKOMEeHIyeTCsl ¢ CaMoro Hadaljla OCBOSHHS IAHHOTO Kypca paboTaTh C JIMTEepaTypoil ¥ npesiaraeMbIMH 3aJaHHSMH.
I[Tpu 5TOM aKTyanu3upyIOTCsl UMEIOIMECs 3HAHUS, a TAKOKE Co3/1aeTcs 0a3a Ul YCBOGHHSI HOBOTO MaTepualia, BOSHUKAIOT BOIIPOCEHL,
OTBETHI Ha KOTOPBIE CTYJCHT MOIydYaeT B ayUTOPHN.
IIpu ocBOeHMH TAHHOTO Kypca CTYAEHT JOJDKEH MOIb30BaThCS OMOMMOTEKOI By3a, a TakKe NMEeKTPOHHBIME 0a3aMu yueOHOH
JHUTEPaTyphl, B COOTBETCTBHH C HACTOSIIEH IPOrPaMMON.




