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1. HEJIX OCBOEHUA

1.1 Heﬂb JUCHUIUIMHBI — O3HAKOMHUTD CTYJACHTOB C COBPEMECHHBIMU METOAAMU KBAHTOBO-MEXAHUYICCKOI'O MOACITIMPOBAaHUS B
(I)I/ISI/IKC KOHACHCHUPOBAHHOT'O COCTOAHMSA, a TAKKE 1aTh UM Ha4aJIbHOC IMIPEACTABJICHUEC 00 OCHOBHBIX TCOPETUUCCKUX
MCTOAax U aJIrOpuTMax, UCIOJIb3YEMBIX IIPHU pacuCTeC q)yHI[aMeHTaJ'ILHBIX (I)I/ISI/I‘ISCKI/IX CBOICTB TBEPABIX TECJI.

1.2 | 3amaum MUCUIUIUIMHEL: HAYYUTH

1.3 | 1. ocHOBaM 00mIeit TeopuH (HYHKITFOHATA JIEKTPOHHOH INIOTHOCTH;

1.4 (2. ocHOBHBIM l'IpI/I6J'II/I)KeHI/I$[M, HCIIOJIB3YEMBIC ITPU PCIICHUH 3a/la91 MHOTHUX TEJI B KBAHTOBO-MEXaHUYCCKOM
MOJCIUPOBAHNN U TPAHUIBI UX TPUMEHUMOCTH,

1.5 | 3. OCHOBHBIM aNITOPUTMaM M METOJaM, IPUMEHAEMBIC B aTOMUCTHICCKOM MOJICITMPOBAHUN TBEPABIX TN H
KBAaHTOBOPA3MEPHBIX OOBEKTOB,;

1.6 | 4. IpUMEHATH METOIBI KBAHTOBOH MEXAHHKH, HJICKTPOJMHAMHKH U CTATUCTHYECKON (PU3NKH K OTMCAHUIO
(yHIAMEHTaIIbHBIX CBOMCTB TBEP/BIX TEIL.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOM ITPOT'PAMMBI

Bnok OIT: b1.B.JIB.01

2.1 TpeboBanus k HpeIlBa]I)I/lTeJILHOﬁ NOAroTOBKe 00y4aloLerocs:

2.2 JucunmianHbl (MOIYJIH) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUNIAHBI (MOAY/Is) HEOGXO0THMO KaK
NpeaNIecTBYOIee:

2.2.1 | lvHaMUuKa pemeTKH U IEKTPOH-(POHOHHOE B3aMMOJICHCTBUE B TBEPABIX TeIax

2.2.2 | Au¢pakunoHHBIE U CHEKTPOCKOIIMIECKUE METOBI HCCIICIOBAHNS TBEPABIX TEll

2.2.3 |HpOpMaIMOHHO-aHATTUTUYECKHE CHCTEMBI B MATEPHAIOBEACHUH

2.2.4 |HepaBHOBECHbIE KOHIEHCUPOBAaHHBIE CUCTEMBI YaCTh 2

2.2.5 |IIpown3BoncTBeHHAs MPAKTHKA TI0 MTOIYYCHHUIO MTPO(GECCHOHANBHBIX YMEHHH 1 OIBITa PO ECCHOHATBHON IS TETFHOCTH.
Hay4dHo-uccnenoBareibckas IpaKkTHKa

2.2.6 | CucTteMbl HaKOIUICHHS U XPaHEHUS dJIEKTPUUYECKON SHEPTUH

2.2.7 | ®uszuka MarHUTHEIX sBiaeHni. Yacts 1. OCHOBBI MarHeTusMa

2.2.8 | ®uszuka MarHUTHEIX sBiaeHni. YacTs 2. MarHeTusm BEIIECTB

2.2.9 | ®usnyeckre METOIbI UCCIIETOBAHUMI

2.2.10 |DOxcnepuMeHTaIbHBIE METOABI (DU3HKH TBEPIOTO TeNa

2.2.11 |MuxeHepus IOBEPXHOCTU

2.2.12 |Hcropus u MeTO0NOTHS HU3UKA

2.2.13 | HanouacTuisl ¥ HaHOMaTepHUabl

2.2.14 |PammanmoHHas 06pabOTKA IIOBEPXHOCTH

2.2.15 TepMOI[I/IHaMI/I'{CCKOG MOACIMPOBAHNEC XUMUYCCKUX IMPOLIECCOB B MHOTOKOMIIOHCHTHBIX I'€TCPOTCHHBIX CUCTEMAX

2.2.16 | TOHKOIJICHOYHBIE MAaTEPHUAIIBI

2.2.17 | ®usuka qudpakiuu

2.2.18 | DkcriepuMeHTaTbHbIC METOIBI B (DH3HKE MarHeTH3Ma

2.2.19 | DnekrpoHHBIEC CBOWCTBA HEPABHOBECHBIX MATEPUATIOB

2.2.20 |Hay4Ho-miegaroruyeckas mpaKkTuka

2.2.21 |IloaroroBka K MpoLEAYype 3alUThI U 3alIUTa BBITYCKHON KBaTH()PUKAIIMOHHOHN paboThI

2.2.22 |IlpennuniaoMHasl MpaKTHKa A7l BHITTOIHEHHS BBITYCKHON KBAIN(UKALIMOHHONW PaOOTHI

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMU

ITIK-1: Cnioco0en npoBoanThL padoThl 10 00padoTKe U AHAJIM3Y HAYYHO-TEXHUYECKOH HHPOPMALMU U Pe3yJbTATOB HAYYHbIX
ucclieoBaHnii B 001acTi GU3UKH KOHJEHCHPOBAHHBIX COCTOSTHUI

3HaTb:

ITK-1-31 ocHOBHBIE 00IaCTH PUMEHEHUST METOJIOB MOJISTTUPOBAHUS JIJIsl OTIMCAHKSI CBOWCTB TBEP/IBIX TEI

[1K-1-32 ocHOBHBIE 3aJauH, AJsl PEIICHUS KOTOPBIX HCHONB3YIOTCS COBPEMEHHBIE METOIbI aTOMUCTHUECKOTO MOJAETHPOBAHUS

OIIK-1: Cnoco6eH npuMeHsITh pyHIaMeHTATbHbIE 3HAHUS B 00J1aCTH (PM3NKH, 3HAHUS B MEKIUCHUIUIMHAPHBIX 00J1acTAX
JJIS1 pellieHus] HAYYHO-HCCIIe0BATEILCKHX 3a/1a4, 2 TAKIKe BJIA/IeTh 0OCHOBAMH IeIaroruku, He00OX0IUMBIMH JJIsl
OCYLIECTBJICHHS MPENOAABATENIHLCKOI 1eATeILHOCTH

3HaTb:

OIIK-1-32 ocHOBHEIE naeu, JCKaue B OCHOBE METOJOB TCOPETUICCKOI'O OIMMCAHU BSaPIMOZ[CﬁCTBHH QJICKTPOHOB € aTOMHBIMHA




s ipamy;

OIIK-1-31 oburyro Teopuro (yHKIIOHANA 3JIEKTPOHHON INIOTHOCTH;

IIK-1: CnocodeH npoBoaUTHL paGoThl 10 00padoTKe H AHAJIM3Y HAYYHO-TeXHUYeCKOii ”HPOPMALUHU U Pe3yTbTATOB HAYYHbBIX
HcclieoBaHnii B 001acTH GU3UKH KOHICHCHPOBAHHBIX COCTOSTHUI

YMmerb:

[IK-1-¥2 Bectn nouck Heo6X0AUMON HHGOPMAIIUH B CIIEIMANBHON U CIIPAaBOYHON JIUTEpAType U Ha HHTEPHET — pecypcax

ITK-1-Y1 060CHOBBIBATH MPABOMEPHOCTD JOMYINECHUIA U NPHOIMKESHUH, UCTIOE3YEMBIX IIPH PEIICHUH 33124

OIIK-1: Cnioco0eH npuMeHATh (PyHIaMeHTaJIbHbIe 3HAHUS B 00J1acTH (PU3NKH, 3HAHUS B MEKTUCHMIIMHAPHBIX 00J1aCTAX
AJIsl pelieHUs] HAyYHO-MCCJIeJ0BATEILCKUX 32/1a4, a TaAKKe BJIaJeTh OCHOBAMM MeJaroruku, Heo0XoAMMbIMU LIS
OCYyLIeCTBJIEHHS MPENoAaBaTe/ILCKOM 1esITeIbHOCTH

YMmerb:

OIIK-1-Y1 npuMeHSTbh METOIBI U aATOPUTMBI IS MOJISITHPOBAHUS CBOUCTB PeabHBIX KPUCTAIIOB X HAHOPA3MEPHBIX CUCTEM;

OIIK-1-Y2 mpoBoaNTb IPOCTHIC OLCHKHA U PACYETHI BEINYUH, XapaKTePHBIX I pACCMATPUBACMBIX MIPOLIECCOB U SBIICHUM;

IIK-1: Cnioco6en npoBoauTh padoThl 10 00padoTKe U AHAJIM3Y HAYYHO-TEXHHYECKOH HHPOPMAaLNU U Pe3yJbTATOB HAYYHbIX
HCCIeJ0BAHUN B 00J1acTH (PU3UKH KOHICHCHPOBAHHBIX COCTOSIHUIA

Baanernb:

ITIK-1-B2 HaBBIKAMH CaMOCTOSATENHHON paOOTHI C JIUTEPATYPOU JIJIS MTOMCKa HH(OPMAIIMHU O TIOHATHSIX, TSPMHUHAX, 3a7a4aX U
npobieMax, OOBSICHEHHUS MX PEIICHHS B PAKTUICCKIX CUTYAIHIX

[IK-1-B1 HaBbIKaMM MCHOJIb30BaHU IporpaMMHBIX ITAKETOB AJIA IICPBONPHUHIIUITHOI'O MOACIIUPOBAHUA

OIIK-1: CniocodeH npuMeHsITh (PyHIaMEHTAJIbHbIE 3HAHUS B 00J1acTH (PU3NKH, 3HAHUS B MEKTUCHUTIMHAPHBIX 00/1aCTAX
JJIS1 pellieHHs] HAYYHO-HCCIe0BATENbLCKHX 3a/1a4, 2 TAKIKe BJIA/IeTh 0OCHOBAMH IeIaroruku, He00X0UMbIMH JJIsl
OCYyLIeCTBJICHHS MPENOAaBaATe/ILCKOM 1esATeILHOCTH

Baanernb:

OIIK-1-B1 HaBBIKaMH Ka4eCTBEHHOTO M KOJIMUYECTBEHHOTO aHAM3a (D)YHIAaMEHTAIBHBIX CBOWCTB, SIBJICHUH M IMIPOLIECCOB B TBEPBIX
Ternax;

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Beinoan
3aHATHA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHIU pecypcsbl padoTsl

Pasgen 1. OcHoBHBIE
NOJX0Abl U OCHOBHBIE
NPUOIUKEHNs B ONMCAHUHU
3J1eKTPOHHOI CTPYKTYPbI
TBEPOro TeJia.

1.1 OCHOBHEBIE IMOAXOIBI U 1 2 OIIK-1-31 JI1.1 J11.2
OCHOBHBIC TIPUOTMKEHHS K OIIK-1-32 TIK- JI1.3J12.2
ONMCAHUIO IEKTPOHHOU 1-31 IIK-1-32 J12.3
CTPYKTYpBI TBEPJIOTO TENA. J12.4713.2

IToHsTHE aTOMa B TBEPAOM
Tene. OCHOBHBIE TTOHSITHS
KBAaHTOBOH (DM3MKH TBEPIOTO
Tena: 30HHAs CTPYKTYpa,
IJIOTHOCTH cocTossHuM. /JIex/

1.2 CUMMeTpHs KpUCTAIIIIOB. 1 2 OIIK-1-31 JIT.1JI1.2
[Mpubmmxenne Xaprpu- OIIK-1-32 JI1.3J12.3
®oxa. Mojenb 0HOPOAHOTO OIIK-1-Y1 J12.4J13.2
aJeKTpoHHoro rasa. /Cp/ OIIK-1-Y2

OIIK-1-B1 ITIK-
1-31 TIK-1-32
MK-1-Y2 IIK-1

-B1 IIK-1-B2




1.3 Pemerka bpase, 6a3uc, 30Ha 2 OIIK-1-31 J1.1 P1
Bpunmosna, reopema brnoxa, OIIK-1-32 JI1.3J12.3
oOparHas pelmeTka u ee OIIK-1-Y1 J12.4J13.2
cpoiicta. /IIp/ OIIK-1-Y2

OIIK-1-B1 IIK-
1-31 TIK-1-32
MK-1-Y1 IIK-1
-Y2 [IK-1-B1
[IK-1-B2

1.4 OcBoeHHE TEOPETUYECKOTO 20 OIIK-1-31 J.1
Marepuana pasaena 1 /Cp/ OIIK-1-32 JI1.3J12.3

OIIK-1-Y1 J12.4J13.2
OIIK-1-Y2
OIIK-1-B1 IIK-
1-31 TIK-1-32
[K-1-Y1 IIK-1
-Y2 [IK-1-B1
IK-1-B2
Pa3gen 2. O0mas Teopust
[N ERE
3J1eKTPOHHOM IJIOTHOCTH.

2.1 DIIEKTPOHHAS IJIOTHOCTD KaK 2 OIIK-1-31 J.1
OCHOBHAs XapaKTEpUCTHKA OIIK-1-32 TIK- JI1.3J12.2
cuctemsl. Teopema 1-31 TIK-1-32 J12.3
XonHbepra-Kona. YpaBHeHus JI2.4J13.1
Komna-Illema. /Jlex/ J13.2

95

2.2 DYHKIMOHAIBI 715 2 OIIK-1-31 JI1.1
00OMEHHOTO B3aUMOIEHCTBUS OIIK-1-32 IIK- JI1.3J12.1
1 3JIEKTPOHHOM KOppeJILUU. 1-31 TIK-1-32 J12.3
[MpubnmxeHne T0KaIBHON J12.4J13.2
mwiotHocty (LDA), meton 25
000011IeHHBIX I'PaJAUEHTHBIX
norpaBok (GGA). /Jlex/

2.3 CamocoriacoBaHHBIN pacueT 2 OIIK-1-31 J.1
30HHOU CTPYKTYpHI B OIIK-1-32 K- JI1.3J12.3
MEPUOANYECKOM KpUCTAILIIE. 1-31 IIK-1-32 JI2.4J13.2
OO6mas cxema 35
€aMOCOTJIACOBaHHOTO
perienus ypaBHeHuit Kona-

[llema. Teopema I'enbmana-
Oettamana. /Jlex/

2.4 WnTerpuposanue 1o 30He 2 OIIK-1-31 JI1.1 P1
Bpummiosna, yuer OIIK-1-32 JI1.3J12.4J13.
cumMmeTpuu. TouHOCTH OIIK-1-V1 2
pacueroB. OyHKIIMOHAT OIIK-1-Y2 01323354
nonHo# sHepruu. /IIp/ OIIK-1-B1 IIK-

1-31 TIK-1-32

MK-1-Y1 TIK-1

-Y2 [IK-1-B1
I[IK-1-B2

2.5 OCHOBHBIE COBpPEMEHHBIE 2 OIIK-1-31 JI1.1J12.4 P1
TEXHUKU ydeTa OIIK-1-32 JI1.3J12.3J13.
MHOTOYaCTUYHBIX OIIK-1-Y1 2
B3aumoeiicTeuid. /I1p/ OIIK-1-Y2 25

OIIK-1-B1 IIK-
1-31 TIK-1-32

[K-1-Y1 IIK-1
-Y2 [IK-1-B1

IK-1-B2




2.6 IIporpaMMHBI€ MAaKETHI IS 2 OIIK-1-31 J1.1 P1
MIEePBOIMPUHIIUITHBIX OIIK-1-32 JI1.3J12.4J13.
pacuetos. /TIp/ OIIK-1-V1 2

OIIK-1-Y2 01323354
OIIK-1-B1 IIK- 35
1-31 IIK-1-32
MK-1-Y1 IIK-1
-Y2 [IK-1-B1
[K-1-B2

2.7 Pacuer snexkrpoHHOMN 2 OIIK-1-31 J.1
CTPYKTYpHI B Oa3uce OIIK-1-32 JI1.3J12.2
IJIOCKUX BOJIH. OIIK-1-Y1 J12.4J13.2
DJEKTPOH B CIabOM OIIK-1-Y2
MEPUOIUYECKOM MOTECHIINAJIE. OIIK-1-B1 IIK-

DopmbaxTop 1 CTPYKTYPHBIH 1-31 IIK-1-32
(akrop. Ipubmikenue [K-1-Y1 IIK-1
«madGUH-THHY TOTEHIIHATA -Y2 [IK-1-B1
1 TIpHOJIIDKEHUE aTOMHOMN IIK-1-B2
chepbl B KPHCTALTHYECKOM

MOTEHIHAIIE.

/JTex/

2.8 Bgenenue B MeTon 2 OIIK-1-31 JI1.1
[ICEBAONOTEHIMANA U OIIK-1-32 JI1.3J12.2
TexHuky PAW. OIIK-1-Y1 J12.3
MeTton npoekropa OIIK-1-Y2 JI2.4J13.2
NIPUCOENTVMHEHHBIX BOJIH OIIK-1-B1 IIK-

(PAW). Cniexrp 1-31 TIK-1-32
BO30yxeHuil. Meton TIK-1-VY1 IIK-1
¢yt I'piaa 1 MaTpUITB -Y2 IIK-1-B1
paccesHus. TIK-1-B2
Koncrpyuposanue 6a3uca

MT-opburaneii.

/JTex/

2.9 Pacuer paBHOBECHBIX 3 OIIK-1-31 JI1.1 P1
00B5EMOB, 00BEMHBIX OIIK-1-32 JI1.3J12.4J13.
MOJIyJIEH, TIIOTHOCTH OIIK-1-V1 2
COCTOSTHUHM JIJISI YUCTBIX OIIK-1-Y2 D152 33 54
sneMeHToB. CpaBHEHHE C OIIK-1-B1 IIK-
skcriepumerTom. /TIp/ 1-31 TIK-1-32

MK-1-Y1 IIK-1
-Y2 [IK-1-B1
I1K-1-B2
2.10 | Pacuer snepruu u 10 OIIK-1-31 J.1
PaBHOBECHOM JUTMHBI CBSI3U OIIK-1-32 JI1.3J12.4J13.
MOJIEKYJIBI BOAOPO/A, OIIK-1-Y1 2
KUCIIOPOJa, a30Ta, XJI0pa, OIIK-1-V2 D152 353 D4
¢dropa. /Cp/ OIIK-1-B1 IIK-
1-31 TIK-1-32
[K-1-Y1 IIK-1
-Y2 IIK-1-B1
[1K-1-B2
2.11 OcBoeHHE TEOPETUIECKOTO 8 OIIK-1-31 JI1.1
Matepuana pasaena 2 /Cp/ OIIK-1-32 JI1.3J12.1
OIIK-1-V1 J12.2712.3
OIIK-1-Y2 J12.4J13.2
OIIK-1-B1 IIK- 25
1-31 TIK-1-32
MK-1-Y1 IIK-1
-Y2 [IK-1-B1
IK-1-B2

Paznen 3. lIpuban:xenust u
annmpoKCHMALUH 1151
MOJeTMPOBAHUS PeaIbHBIX
cHCTeM.




3.1 VYuer nedpexros u 2 OIIK-1-31 JI1.1
HECTEXUOMETPHH: OIIK-1-32 TIK- | JI1.3J12.4J13.
pUOJIIKEHHE KOTEPEHTHOTO 1-31 TIK-1-32 2
MOTEHIIHATa U METOJ 25
cynepsiueek. JInneiinoe
MacmrabupoBaHue
MeToJI0B. /JIex/

3.2 broxoBckas criekrpanbHast 4 OIIK-1-31 J.1
¢ynkuus. JlokanbHble 1 OIIK-1-32 JI1.3J12.4J13.
JaTbHOJICHCTBYIOIIINE OIIK-1-V1 2
B3aMMOJICHCTBUA B OIIK-1-Y2 013232354
KBaHTOBOM MEXaHUKE. OIIK-1-B1 IIK-

JluneitHoe ckanupoBaHue 1-31 IIK-1-32

METOJOB C JJOKAJIN30BAHHBIMH IIK-1-Y1 TIK-1

opouransmu. /Cp/ -Y2 [IK-1-B1
I[IK-1-B2

33 MarHuTHasi CTpyKTypa. 2 OIIK-1-31 J1.1 P1
MeTtoa HeynmopsiTO4eHHBIX OIIK-1-32 JI1.3J12.4J13.
MarHuTHBIX MOMEHTOB. /IIp/ OIIK-1-V1 2

OIIK-1-Y2
OIIK-1-B1 IIK-
1-31 TIK-1-32
MK-1-Y1 IIK-1
-Y2 [IK-1-B1
[IK-1-B2

34 Uccnenosanue 4 OIIK-1-31 JI1.1 P1
YIOPSAA0YEHHBIX COCAUHEHUIN OIIK-1-32 JI1.3J12.4J13.
1 HEYNOPSIOUEHHBIX CIIJIaBOB OIIK-1-Y1 2
(B npulimxeHnn OIIK-1-Y2 2132053 54
KOTEpEHTHOT'0 TIOTEHIINAIIA), OIIK-1-B1 IIK-
pacuer SHTaNbIIUU CMEIICHUS 1-31 [IK-1-32
W MarHuTHOH [K-1-Y1 IIK-1
cTpykryps! /IIp/ -Y2 IIK-1-B1

IK-1-B2

3.5 UccnenoBanue 4ucThix 4 OIIK-1-31 J1.1
9JIEMEHTOB U YIIOPSAIOYEHHBIX OIIK-1-32 JI1.3J12.4J13.
COEJIMHEHHH C TOMOUIBIO OIIK-1-Y1 2
nakera nporpamm VASP unu OIIK-1-Y2 012233 54
ABINIT i Quantum OIIK-1-B1 IIK-

Espresso. MonenupoBanue 1-31 IIK-1-32
HEYNOPSJOYEHHBIX CILIABOB C IIK-1-Y1 IIK-1
HCIIOIb30BaHAEM -Y2 IIK-1-B1
KBa3HPa3ynopsI0ueHHBIX TIK-1-B2
syeek (SQS). /Cp/

3.6 OcBoeHHE TEOPETUIECKOTO 14 OIIK-1-31 JI1.1
Marepuana paszaena 3 /Cp/ OIIK-1-32 JI1.3J12.4J13.

OIIK-1-Y1 2
OIIK-1-Y2 25
OIIK-1-B1 IIK-
1-31 TIK-1-32
[K-1-Y1 IIK-1
-Y2 [IK-1-B1
IK-1-B2
Pasnen 4. lunamuka
pelIeTKH.

4.1 JlnHamuKa pemeTKk. 3 OIIK-1-31 JIT.1JI1.2
®DOoHOHEI U TIpobITeMa OIIK-1-32 TIK- JI1.3J12.1
JIMHAMHWYECKOM 1-31 IIK-1-32 J12.2 JI2.3
crabmibHOCTH. Martpuua J12.4J13.1

CHJIOBBIX KOHCTaHT. /JIex/

J3.2




4.2 IIpeumyectsa u 1 OIIK-1-31 JI1.1J11.2
OTpaHHYEHUS METO/1a OIIK-1-32 JI1.3J12.1
MOJIEKYJISIPHON AMHAMUKY. OIIK-1-V1 J12.3
Yder marHerusma 1pu OIIK-1-Y2 J12.4713.1
KOHEYHBIX OIIK-1-B1 IIK- J3.2
Ttemneparypax. /Cp/ 1-31 TIK-1-32 212233

MK-1-Y1 IIK-1
-Y2 [IK-1-B1
[K-1-B2
4.3 OcBoeHHE TEOPETUYECKOTO 1 OIIK-1-31 JIT.1JI1.2
Marepuana pasaena 4 /Cp/ OIIK-1-32 JI1.3J12.1
OIIK-1-Y1 .3
OIIK-1-Y2 J12.4J13.1
OIIK-1-B1 IIK- J3.2
1-31 TIK-1-32
IK-1-Y1 IIK-1
-Y2 IIK-1-Bl
IK-1-B2
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoHTposabHBbIe MEPONIPUATHS (KOHTPOJIbHAs padoTa, TeCT, KOJUIOKBIYM, 3K3aMeH H T.I), BONPOCHI IJIs
CaMOCTOSITETHHOM MOATOTOBKH
Kon KonTponsHoe ri}l){m;ef;zMHe B
KM MepONpHsITHE b\ P OITPOCHI JJIS ITOJITOTOBKH
KOMITETEHITHH
KM1 9K3aMeH OIIK-1-31;0IIK-1- . [leproguueckuie AMEKTPOHHBIC 30HBI.

32;011K-1-V2;0I1K-
1-Y1;OlIK-1-B1;[IK
-1-31;TTK-1-32;TTK-1
-V2;[IK-1-B1;TTK-1-
V1;TIK-1-B2

1
2
3
4
5
6
7
8

. Ilepuognunocts, Teopema biioxa u 30Hb1 bpunitosHa.

. [Tpnbmmxenne Xaprpu-Doxa.

. JIokanbHBIE MaTrHUTHBIE MOMEHTHI U MoJienb [ eiizenOepra.
. EnnHas MoJenb 3JIeKTPOHHOr O rasa.

. Teopema Xosu6epr-Kona.

. YpaBuenus Kona-Illema.

. ©yHKIHOHAIBI 0OMEHA U KOPPETALHUH.

9.
10. IMpubnmxeHne noKadbHON cimHOBOI! mtoTHOCTH (LSDA).

11. O606wmennbie rpanuentHsie npuomkenus (GGA)

12. Orpannuenus LDA u GGA.

13. DnexTpoH B c1a00M MEPHOANIECKOM ITOTEHIIHATIE.

14. Kpucrtamisl ¥ MOJIEKy/bl. BEIOOp 6a3MCHBIX BOJIHOBBIX (DYHKUIWH.
15. Teopema Xennmana Oeiimana.

16. MT-nipubmmkenune (MT) u npubmmkerne (ASA) aToMHON cdepsr
JUISL KPUCTAJUTHYECKUX TOTCHITHANIOB.

17. lIpubnuxenue korepentHoro norennuana (CPA).

18. IlceBronoTeHIMATIBL.

19. Metox npoekropa AOTOTHEHHOH BOTHEI (MeTox PAW).

20. Paznuunsie cioco0Os! paccesHust: moaxoa KKP

21. Meton nokambHOCamocoriacoBaHHbix ¢pyHknui I'puna (LSGF).
22. Cynepueiika oaxoJ.

23. Mopens HeymopsI0YeHHBIX MATHUTHEIX MOMeHTOB (DLM).

[pubnmxenue gokansHOH motHOCTH (LDA).

5.2. Tlepedenn paGoT, BbINOJIHSAE

MBbIX 110 JUCIHUILJINHE (

Kypcosas padora, Kypcosoii npoekr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsl

Ha3panne
paboTsl

IIpoBepsiemblie
WHINKATOPBI
KOMIICTCHITHIA

Conepsxanue pabOTHI




P1 YceTHbIil onpoc Ha OIIK-1-31;0I0K-1- | [Ipumeps! BOIpoCoB:
3aHATHU V1;0I1K-1-32;0I1K-
1-V2;0IIK-1-B1;IIK | 1. HatmcaTs Bekropa u 6a3uc OLIK pemreTkn

-1-31;ITK-1-32;T1IK-1 | 2. Berauciuts paguyc Burnepa-3eitriia I'LIK permersu

-V 1;IIK-1-Y2;IIK-1- | 3. Meroauka pacyera IIIOTHOCTH COCTOSIHUN

B2;IIK-1-B1 4. Meronka pacyera IMHUPUHBI 3alPEIICHHON 30HbI

5. Meroauka pacdera 00bEMHOTO MOJTYJIS

6. ITocTpoeHne KBa3upa3ymopsAOUCHHBIX cynepsaeek. [TapameTp
OIHKHETO MopsaKa

7. Mertomuka pacdera HEYOPSIOYCHHBIX CIUTABOB (TIPUOIIKEHHE
KOT€PEHTHOTO ITOTEHI[NANA)

8. Metoauka pacuera (peppOMarHUTHBIX COCTOSTHHUM.

9. TepMoaMHAMHUYECKast CTAOMIIBHOCTD HEYIIOPSIOUCHHBIX CIIIABOB
10. Meroauka pacuera 30HHOM CTPYKTYpbI

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble 15 IK3aMeHa (onucanue OWJIeTOB, TECTOB M T.II.)

ITo xypcy npexycMOTpeH 5K3aMeH B IEPBOM CEMECTPE.
®Dopma dK3aMeHa - OTBET Ha SK3aMEeHAIHOHHBII Ouiet. [Ipumep sx3ameHanmonHoro 6uera B Ipunoxenun

1.YpaBuenus Kona-Illema.
2.Mertop nokaneHOCaMocoriacoBanHbIX QyHkuuil ['puna (LSGF).

5.4. MeToauka olleHKH 0CBOeHHsI JUCHMILUINHBI (MoayJs, npakTuku. HAP)

«OTAnYHO» OO6yyaromuiics rIy0OKO U COIEPKATENbHO PACKPHIBAET OTBET Ha KaXKABI TEOPETHYECKUI BOIPOC, HE
JomycTuB omnO0K. OTBET HOCUT Pa3BEPHYTHIN M HCUEPIIBIBAIONINIT XapaKTep

«Xopo1o» OOydaromuiicss B IIEJIOM PacKphIBaeT TEOPETHIECKHE BOIIPOCHI, OJHAKO OTBET XOTS OBl Ha OJUH M3 HUX HE
HOCHT Pa3BEpHYTOTr0 U HCUEPIBIBAIOIIETO XapaKrepa

«Y 1OBJICTBOPUTEIILHO OOyuarommuiicsi pparMeHTapHO PacKpHIBACT COAEPKAHNUE TEOPETHUECKHX BOIPOCOB,
JIOIyCKaeT 3HAYNTEIbHBIC HETOYHOCTH

«HeynoBneTBOpUTEIEHO OOyuatomuiicss He 3HAE€T OTBETOB HA ITOCTABICHHBIE TEOPETUUECKUE BOIPOCHI

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENTH 3arinaBue Bubnuorexa W3narensCcTBO, TOI
JI1.1 | Amkpodt H., ®du3mKa TBEPIOTo Tena DnexrpoHHas OUOIUOTEKA Mocksa: Mup, 1979
Mepmun H.
JI1.2 | Amxpodt H., ®du3nka TBEPAOTO Tena OnexrpoHHas 6nbMmoTexa Mocxksa: Mup, 1978
Mepmun H.
JI1.3 | Kuttens Y., 'yceB A. | BBeaeHue B GU3UKy TBEPAOTO bubimorexa MUCuC M.: MemuaCrap, 2006
A Tena: yaed. pyKOBOJICTBO

6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOPBI, COCTaBUTENH 3arnaBue bubnuoreka WznarenscTBo, roj
JI2.1 |3aiiman JI. M., Bord- | Dnexrponsl u poHoHBI. Teopus | DnekrpoHHas OHOIHOTEKA Mocksa: U31-Bo HHOCTP. JIUT.,
Bpyesuu B. II. SIBIICHUY NIEPEHOCa B TBEPABIX 1962
Tenax: MOHOrpadus
JI2.2 | Xappucon V., Cypuc | Teopus TBepmoro tena DnexrpoHHas OUOIUOTEKA Mocksa: Mup, 1972
P. A
JI2.3 (Mapu H., dur VY., ITpoGirema MHOTHX TeN B OnexrpoHHas GnbOIMoTEKA Mocxksa: Mup, 1969
Cammanrxap C., KBaHTOBOM MEXAHUKE
3y6apes /1. H.,
ITnaxuna H. M.
JI2.4 |3aitman [ IIpuHLUIIBI TEOPUU TBEPAOTO OnexrpoHHas GuONIMOTEKA Mocxksa: Mup, 1974
Tena

6.1.3. MeTroanueckue pa3padoTku

| ABTOpBI, COCTaBUTENIU 3arnaBue Bubmmoreka W3natenscTBo, rox




ABTOPBI, COCTaBUTEIH 3arnaBue Bbubmmnoreka W3narenscTBo, rox

JI3.1 [Bexunos 0. X., JudpakanoHHbIe U Bbubmorexka MUCuC M.: Yueba, 1989
Kyspmun 0. M. PE30HAHCHBIE METO/IbI
WCCIICIOBAHUS CTPYKTYPBI
METaJIOB U CILIaBoB: Pa3n.:
JmHamMuKa KpUCTaJUIMYECKON
PCLICTKU | 3JICKTPOH-
(haHOHHOE B3aMMO/ICHCTBUE:
Kypc JIEKUMN 1JIs1 CTYAEHTOB
crew. 11.05
JI3.2 | Bexuos 1O. X., JudpakiroHHbIE U bubmrorexka MUCuC M.: Yueba, 1989
Kyspmun 0. M. PE30HAHCHBIE METOIBI
WCCIIEIOBAHUS CTPYKTYPBI
METaJJIOB U CINIaBOB: Pa3s.:
CoBpeMEHHBIC TEOPETHICCKUE
METOJIBI HCCIICIOBAHUS
3JIEKTPOHHOM CTPYKTYpBI
TBEPABIX TEJ: KypC JICKIUH ISt
cTyzneHToB cren. 11.05
6.2. Ilepeuens pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «UHTEepHeT»
VASP Vienna ab initio packet https://www.vasp.at/wiki/index.php/The VASP Manual
91 Ilaker mporpaMm NepBONPUHLUIIHOIO
MOJICTTUPOBAHUS
ABINIT https://docs.abinit.org/tutorial/
32 |Ilaker mporpaMM MepBOIPUHIIAITHOTO
MOJICITMPOBAHHUS
QUANTUM ESPRESSO https://www.quantum-espresso.org/resources/tutorials
33 |Ilaker mporpaMm mnepBONPUHLIUITHOTO
MOJICTTHPOBAHUS
EMTO https://emto.gitlab.io/
24 ITaker mporpaMm NepBOIPUHLUIIHOIO
MOJICTTUPOBAHUS
35 BBeneHue B Teopuio GYHKIIMOHATA TUIOTHOCTH http://master-mcn.u-strasbg. fr/wp-
content/uploads/2015/09/DFT.pdf
6.3 Ilepeyennb MPOrpaMMHOIO odecnedeHust
I1.1 |[LMS Canvas
I1.2 | Python
1.3 | OC Linux (Ubuntu) / Windows
1.4 |Putty
I1.5 | Xming server
1.6 | VASP
1.7 |ABINIT
1.8 |QUANTUM ESPRESSO
I1.9 |EMTO
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPpo(deccHoHATbHBIX 0a3 JaHHBIX
n.1 ITomHOTEKCTOBBIE POCCUICKUE HAYUHBIE XKYPHAIIBL M CTAThU:
.2 |— Hayunas snekrponnas ouomnorexa eLIBRARY https://elibrary.ru/
N.3 |HNHOCTpanHbIe 6a3b! maHHEIX (nocTym ¢ IP anpecos MU CuC):
N.4 |— anaimThueckas 0a3a (nHaekchl nutupoBanusn) Web of Science https://apps.webofknowledge.com
N.5 |— ananuTtHyeckas 0aza (MHAEKCH IUTUPOBaHUs) Scopus https://www.scopus.com/
N.6 |— Haykomerpuueckas cuctema InCites https://apps.webofknowledge.com
WN.7 |— HayuHble )XypHaJbl u3natenscrBa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasuauenne OcHarexnne
Bb-1003 Y4ueOHast aymuTOpHS: JIOCKa  ayauTOpHash  MeJloBasi, »SKpaH  IPOEKIHMOHHBIH,

MPOEKTOp, JOKyMEHT  KaMmepa, IaHelb
Panasonic, cranuoHapHbIC KOMIBIOTEPBI 16

Mebenn

IJ1a3MCHHaA
mT., MaKET

JHIEH3NOHHBIX TporpaMM MS Office, xomrurexr ydeOHOI




YnraneHsrit 321 Ne3 (B)

KOMIUISKT ~ ydeOHOM  wmebenmm Ha 44  Mecta UId
obyuaromuxca, MOV Xerox VersaLink B7025 ¢ ¢ynximeit
MaciiTabupoBaHus TEKCTOB M u3o0Opaxenuit, 8§ IIK ¢
nocrynom k HWTC «Uurtepuner», OUMOC yHuBepcutera
yepe3 JHYHBIN KaOwHeT Ha Tuwatopme LMS Canvas,
munen3uonHsle mporpamMmsl MS Office, MS Teams, ESET
Antivirus.

Jlro6oit KOpIyC
MynbsTumenuitnas

VYuebHasg ayauTopuss [ TPOBEACHUS
3aHATHH JIGKIMOHHOTO THIA W/WIM JUIs
IIPOBENIEHUS IPAKTUYECKUX 3aHATUH:

KOMIUIEKT y4eOHO# Mebenu 10 36 MecT i oOydaromuxcs,
MYIBTHMEIUIHOE  00OpyIOBaHHWE, MAarHUTHO-MapKepHast
JIocka, pabouee Mecto mpemonamartens, IIKc moctymom K
UTC «Uureprer», DUOC yHHBepcuTeTa dYepe3 IJHMIHBIA
kabuner Ha mnargopme LMS Canvas, nIMIIEH3MOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHE YKA3AHUSA 1JIS1 OBYYAIOIINXCA

HI/ICL[I/IHJ'II/IHa OTHOCHUTCSA K €CTCCTBCHHBIM HayKaM U Tpe6yeT 3HAYUTEIILHOTO 00hEMa CaMOCTOSTEILHOM paﬁOTLI. KagectBennoe
OCBOCHUEC TUCHUTIUIMHBI BO3MOYKHO TOJIBKO ITPH CHCTEMAaTHIECKON CaMOCTOATEIHLHON pa60Te.




