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1. EJIN U 3AJAYM JUCHUATIIMHBI (MOTYJIST):

Kypc «Metozpl MaTEMaTHUECKOIO MOJAEIMPOBAHUSAY SABIISAETCA HE TOJIBKO IPHUKIATIHBIM
HAIpPaBJIEHUEM, [TO3BOJISIOIINM CTYAEHTaM OCBOUThH CAMOCTOSITENIbHBIE HABBIKU MOJIEITMPOBAHUS
CTPYKTYpPbl U CBOMCTB HaHOKOMIIOHEHTOB, HO M HEOOXOJUMOW COCTaBIIsIIOIICH (OpMUPOBAHUS
HAyYHOTO MHPOBO33PEHMsS CIEUUATNCTa B OOJACTH MPOCKTHUPOBAHUS M MOAM(PUKALUU
HAaHOMATEepPHAJIOB M HAHOCTPYKTYp. JlaHHBIH Kypc OCHOBaH Ha YIJyOJIEHHOM H3yYCHHH
KJIIOUEBBIX Pa3/elIOB KBAHTOBOM TEOPUM CTPOEHMS BEIIECTBA, 3HAKOMCTBE KaK C HMCTOpUEH
pa3BUTHSA, TaK U C HamOoJee BaXXHBIMU KOHIEMIMSIMH COBPEMEHHON KBaHTOBOH Teopuu
CTPOCHUSI HAHOCTPYKTYp, @ TaKXe BBIYMCIUTEIbHBIMM METOJAaMU M TOAXOJaMH B HX

MO/ICJIMPOBAHUMU.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Juctunnuaa «MeToibl MaTeMaTuuecKoro MoJIeIMpOBaHus» BXOAUT B Moaysib b1.0.04
obsi3arenpbHOM  wacTu  bloOpasoBatenbHOit  mporpammbl  mo  Hampasienuto  11.04.04
«OIeKTpOHUKA W HAHODJIEKTPOHMKay, mnpoduib «M3MmepeHue u MoauQHUKaAIUsS CBONCTB
HaHOMAaTEPHAJIOB U HAHOCTPYKTYPY.

Jliis u3yueHus: JaHHOW y4eOHOM AMCUUILTHHBI (MOAYJIS) HEOOXOAUMBI 3HAHUS, YMEHHS U
HaBBIKH, (opMHUpyeMBblE TPEAMICCTBYIONMMA TUCHHUIIMHAMU: MonekymsipHas — (u3HKa;
OnektpuuectBO u  MarHetusMm; KonebGanuss u  BomHbl. OnTuka; AToMHas (U3HKA;
MaremaTtnueckuii ananus; AHamuThyeckas reomeTpusi; JIuneitHas anreOpa; BekTopHbIi U
TeH30pHbI  aHanu3; [uddepeHnuansupie ypaBHeHHs, VIHTerpanbHble ypaBHEHUS U
BapHallMOHHOE HcuucieHue; Teopuss (QYHKIMUM KOMIUIEKCHOTO IiepeMeHHoro; KaaHToBas

MCXaHUKa.

1. TpeGoBanus Kk pe3yJbTaTaM 0CBOCHUS AU CHMIIIMHBI
IIporiecc OCBOEHHS NUCLMIUIMHBI HampaBieH Ha (OPMHUPOBAHME KOMIIETEHLUH B
cootBercTBUH ¢ ®I'OC BO 1 OIT BO no jaHHOMY HanpaBieHUIO MOJATOTOBKH (CIEIUATBHOCTH )
11.04.04 DneKTpoHMKA M HAHODJIEKTPOHHUKA!
Ilepeyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO0),
COOTHECEHHBIX C HHANKATOPAMM JOCTHKEHHUSI KOMIIeTeHIIHI

Komnerenuus HNuaukaropsl Pe3ysabTaThl 00yueHus
KOMIIeTEeHIUI
OIIK-4: cnocoben | N/1-1.0I1K-4 3HaTh: METOJBl pacyera, MPOEKTUPOBAHMUSI,
pa3pabaTbIBaTh " KOHCTPYHUPOBAHHUSI u MOJICpPHU3AIIIT
IPUMEHSTh HJIEKTPOHHOM  KOMIIOHEHTHOH  0a3bl ¢
CTHeHATH3UPOBAHHOE WCTIOIb30BaHUEM CHCTEM
IPOTPaMMHO- aBTOMAaTU3HPOBAHHOTO TPOEKTHPOBAHUS H




MATECMATHYCCKOC
obecrieueHus VTS
MPOBEACHUSA
HCCIIEIOBAHUS u

pEIICHUS] MHKEHEPHBIX
3aJa4

KOMITIBIOTCPHBIX CPCIACTB.

Na-2.0I1K-4

YMeTb: OCYIIECTBISATH BBIOOpP HauOosee
ONTUMAJIBHBIX MNPUKIAAHBIX IPOIPaAMMHBIX
MAKEeTOB [JIsl PEIIEHUS COOTBETCTBYIOIIMX
3aJjad  HAy4YHOM W 00pa3oBaTe’IbHOMN
JIESITEIIbHOCTH.

VJ1-3.011IK-4

Biagers: cOBpEeMEHHBIMU INPOTPaMMHBIMU
CpelICcTBaMuU MOJIETTUPOBAHUS,
OIITUMAJIBHOT'O IMPOCKTUPOBAHUA )41
KOHCTPYHpPOBaHUS MPUOOPOB, CXeM U
YCTPOMCTB 3JIEKTPOHUKHU u
HAHO3JICKTPOHUKHU Pa3IU4YHOTO
(YHKIIMOHATIHLHOTO HA3HAYCHHUS.




V. COJEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM TMCUMILUIHHBI COCTaBJIseT33a4eTHbIe enHnbI, 1084yacoB,
B TOM 4ncj1e484acoB KOHTAKTHOI PadoThI.
3aHATHS TPOBOAATCS TOJIBKO B OYHOM (hopMe OOydeHHUs ¢ MPUMEHEHHEM JIUCTAHIMOHHOIO KOHTPOJIS CaMOCTOSTEIBbHOW padOThl CTYJICHTOB

yepe3 DUOC daxynprera. DIEKTPOHHON M JUCTAHIIMOHHON (GOpM 00yueHHs HE peayCMaTpPUBAETCSI.

Ha npaktuueckyro noarotoBky orBoautcs 40 ayTMTOPHBIX 4acoB (BO BPeMsl BBINIOJHEHUS TPAKTUYECKUX 3aJaHUil).
@DopMa NPOMEKYTOYHON aTTeCcTAlluM :3a4eT.

4.1. ConepxxaHue TMCHUIIHHBI, CTPYKTYPHMPOBAHHOE MO TeMaM, ¢ YKa3aHHeM BHAOB Y4eOHBIX 3aHSITHI U OTBeJIEHHOI0 Ha

HHX KOJINYECTBA aKaJ€eMHUYE€CKHX YaC0B

Ne Pa3zngen nucuuniInHbl/TEMa Bunet yueGHoI paboThl, dopMa TeKyLIero
n/H g BKJTIOYAsi CAMOCTOSATENBHYIO paboTy 00yJaromuxcs, | KOHTPOJIsi
2 MPAKTUYECKYIO MMOJArOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
E (B wacax) dopma
X NPOMEKYTOYHOM
= s arrecTauuu
= KonTaktHas paboTta mpemnojaBaTens ¢ 2 (o cemecTpam)
§ 00yJaroIUMHUCs S
=
2 ¥
= 5 5.9
& < 2 S 'S
o S = = 2
o = <
o < = g O
E z ; g Jlekumus | Cemunap/ Koncyabramus
E’ s = IMpakTHyeckoe,
8 3] g % JabdopaTopHoe
m © 3aHATHEC
1 2 3 4 5 6 7 8 9 10
1 Pazmen 1. Knaccuduxamms w wucTOopus METOIOB DKcIpecc-opoc
MaTeMaTHYeCKOr0 MOJICIMPOBAHUS CTPYKTYpBI M
CBOIiCTB HaHOMaTepuanoB. Onucanue coppementsix | 2 | 20,1 8 8 12
HEOMIIMPHUYCCKUX W TIOJYOMIIMPUYCCKHUX METOIOB,
MX 0COOCHHOCTEH M BO3MOXKHOCTEH MCIIOJIb30BaHHSI.
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Paznen 2. MaTemaTudeckuii anmapat, BXOISIINN B Okcnpecc-onpoc,

OCHOBY METO/IOB pactieTa CTPYKTYDHL M CBOHCTE | | o 6 8 8 12 pelnieHue 3aaa4

HaHomarepuanoB. Ero  mMecto B TeopHH '

MPUMEHSIEMBIX MTOIXOOB.

Paznen 3. l3ydeHue OCHOBHBIX MPOTPAMMHBIX Dkcnpecc-onpoc,

KOMIUIEKCOB ~ KOMITBIOTEPHOTO  MOJICITHPOBAHMS BBITIOJTHEHHE

HaHOCTPYKTYp. CTPYKTypa BXOAHBIX M BBIXOJIHBIX 2 | 216 8 8 12 KOHTPOJIBHBIX

(haiimos. Crioco0b1 3aTaHUS rmapamMeTpoB ! 3aaHui

MOJIEKYJISIPHBIX CHCTEM IS pacdeTa HeOOXOANMBIX

CBOJCTB HAHOCTPYKTYP.

Paznen 4. YrinybnenHoe n3ydeHne METO/IOB pacueTa DKcrpecc-oIpoc,

HAHOCTPYKTYp OT O0a30BBIX M HCIIOJIB3YEMbIX B BBITIOJTHEHHE

kKadecTBe HyineBoro mnpubmmkenus (SCF) no 5 | 216 8 8 12 KOHTPOJIBHBIX

KOMIUIEKCHBIX BBICOKOTO ypoBHs TouHoctu (DFT, ’ 3aaHuit

ADC, CCSD).

Pa3men 5. Mcnonp3oBaHne W3y4eHHBIX METONOB U DKcnpecc-onpoc

NPOTPAMMHBIX  KOMIUIEKCOB JUIA PEIeHMA DAfa |, | o o 8 3 12 BBIITOJIHEHHE

MPAKTUYCCKUX 3aga4d MOACIUPOBAHUA ! KOHTPOJIbHBIX

HaHOCTPYKTYP. 3a1aHUM

3ayer | 2 1,5 3a4er
Hroro yacos 108 40 40 60
4.2. Ilnan BHeayTUTOPHOM CAMOCTOSAATEIbHON Pad0Thl 00YUAIOUIUXCS N0 AUCIHUIIINHE
CamocTosTenpHast paboTa 00ydaromuxcs YuebHO-
METOANYECKOE
Cemectp Hazpanue pa3znena, TeMbl BHL cAOMOCTOATEbHOM paGoThi Cpoxn Tpynoemkoc | OueHo4HOE CPeNCTBO obecrieueHre
BBITIOJTHEHUS | Th (4ac.) CaMOCTOATEIBLHOM
paboTHI




Pazgen 1. Knaccudukanmst 1 UCTOpHSI METOJIOB
MaTEeMaTHYECKOTO MOJICTUPOBAHUS CTPYKTYPHI U

CaMOoCTOSITEILHOE IIOBTOPEHUE U
HU3YyUCHHUC JOTIOJTHUTEIBHOM

DKCIpecc-0mpoc

CBOICTB HaHOMAaTEPHAJIOB. Onucanue| wuHpOpPMANIMK IO TEME pa3zena B nauarne 115

COBPEMEHHBIX HEOMITHPHUICCKUX u cemecTpa '

MOTYSMITUPUYECKUX METOO0B, HX 0COOEHHOCTEH

Y BO3MOYKHOCTEH HMCIIOJIb30BaHUsI.

Paznen 2. MatemaTnueckuii anmapar, Bxosamuii| CaMoCTOsATEN HOE peleHHe 3a1a4 DKcIpecc-oIpoc,

B OCHOBY METOJIOB pacueTa CTPYKTYpbl H B Teuenue 12 peleHue 3a1a4

CBOICTB HaHOMartepHuaioB. Ero Mecto B Teopuu cemecTpa

MPUMEHSEMBIX TOXO0JIOB.

Pasnmen 3. M3yueHHe OCHOBHBIX MPOrPaMMHBIX CaMOCTOATEIIEHOE N3YyUCHUE DKcrpecc-o1poc,

KOMIUIEKCOB KOMIBIOTEPHOTO MOJACTHPOBAHYSI| TOTIOTHUTEIBHON HH(POPMAITUH 110 BBITIOJTHEHUE

HaHOCTPYKTYp.  CTpykTypa  BXOJHBIX  H|T€Me pa3jeia, CoOCTaBiIcHHUE 00pa3ioB| B Teuenue 12 KOHTPOJIBHBIX Bes DeKOMOHIvEMAS

BBIXOJHBIX  ¢aiyioB.  CrnocoObl  3amaHus BXOJIHBIX (paiiyioB ceMecTpa 3agaHuit ﬁmepm yzr?;

MapaMeTpoB  MOJICKYJSIDHBIX ~ CHUCTEM  JUIS

pacdera HeOOXOIMMBIX CBOHCTB HAHOCTPYKTYD.

Pasmen 4. VYrayOiieHHOe H3ydYeHHE METOJIOB CaMOCTOATEIIEHOE N3YyUCHUE DKcrpecc-o1poc,

pacueTta  HAaHOCTPYKTYp OT  ©0a30BBIX M| JONOJHHUTEIHHOU MH(pOPMAIIUU IO BBITIOJTHEHUE

HCIIOJIb3YEMBIX B Ka4dCCTBEC HYJIEBOI'O TEME pa3aeciia B teucnne 12 KOHTPOJIbHBIX

npubmwkenuss  (SCF) 10  KOMIUIGKCHBIX cemecTpa 3aanuii

BbICOKOro ypoBHsi TouHoctu (DFT, ADC,

CCSD).

Paznen 5. Ucnonp3oBaHue n3ydeHHbIX MeTONOB| (CaMOCTOSTENFHOE COCTABICHUE DKcmpecc-ompoc

U TPOTPaMMHBIX KOMILUIEKCOB JUISl PEIICHUS paboYmx IPUMEPOB pacyera B Teuenue BBINIOJIHEHHE

psAla TPaKTHYECKMX 3aja4  MOJCIMPOBAHUs| pa3IHUUHBIX CBOWCTB HAHOCTPYKTYP | cemecrpa 12 KOHTPOJIbHBIX

HAaHOCTPYKTYP. 3aJJaHUN

Bee Tembl Pabota ¢ metonnueckumu Marepuanamu. | K koHIty 05 Bces pexomennyemast

IToaroToBka K 3uery cemMecTpa ' Ompoc JuTepaTypa

OO6muit 00beM CaMOCTOSTEILHON PaOOTHI TTO TUCITUILINHE (Jac) 60




4.3. Copepxxanue yueOHOro MaTepuasa

Pa3zpea 1.

Knaccudukanus 1 ucTopus METOA0B MaTEMaTHYECKOTO MOJICIIMPOBAHUS CTPYKTYPBI U CBOMCTB
HaHOMaTepuaioB. Mozeln Ka4yeCTBEHHOIO YPOBHS, IIOJIyDMIIMPUYECKUE METO/IBI,
HE3MITUPUYECKUE METOIbl, KOMOMHUPOBAHHBIE MTOAXOIBL.

CoBpemeHHbIe HeOIMpHUpHUUYecKue U monyamnupuueckue metoasl: SCF, DFT, ADC, CCSD, CI.
HX 0cOOEHHOCTH M BO3MOXKHOCTH HCIIOJIb30BAHMS.

Pazpgea 2.

MaremaTiuecKuii anmnapar, BXOASIIMNA B OCHOBY METOJIOB pacueTa CTPYKTYPHI U CBOMCTB
HaHoMaTepuanoB. Ero MecTo B TeOpUH MPUMEHSIEMBIX TOJXO0I0B: IPUMEHEHHE TOHATUI
SPMHUTOBOTO CONPSDKEHHMS, TUarOHATU3AIMN MaTPUYHBIX OIIEPATOPOB, OPTOHOPMUPOBAHHOTO
6a3uca. CMBICII COOCTBEHHBIX 3HAUEHUI U COOCTBEHHBIX (PYHKIMI 3a/1a4u Ha COOCTBEHHBIE
3HAYEHHS B TEOPUH pacyeTa CBOWCTB HAHOCTPYKTYPHBIX CHCTEM.

Paznen 3.

M3ydeHne OCHOBHBIX MPOTPAMMHBIX KOMIUIEKCOB KOMITBIOTEPHOTO MOJICIIMPOBAHUS
HaHOCTPYKTYp: Gaussian, Gamess, Q-Chem. CtpykTypa BXOIHBIX (BXOHAsI TCOMETPHS,
0a3ucHbIe HAOOPHI, KIFOUEBBIE CIIOBA) U BRIXOAHBIX (haitioB. CriocoObI 3aaHusl TapaMeTPOB
MOJIEKYJISIPHBIX CUCTEM JJIsl pacueTa He0OXOJUMBIX CBOMCTB HAHOCTPYKTYP: HCIOIb30BAHHE
Pa3MYHBIX KIIOYEBBIX CIIOB JUIS PEIICHUS Psijia IPAKTUIECKUX 3a/1a4.

Pa3pea 4.

VYriny0neHHOe U3ydeHHe METOJ0B PacueTa HAaHOCTPYKTYP OT 0a30BbIX M UCIIOJIB3YEMBIX B
kayecTBe HysneBoro npuodmmkenus (SCF) 10 koMIuieKcHbIX BbICOKOTO ypoBHs TouHocTH (DFT,
ADC, CCSD). [TonpobHoe n3ydeHue CTpyKTypbl METO/IOB, HCIIOIB3YEMbIX B HAX
npuOIMKEeHNH, 0COOEHHOCTEHN pacueTa ¢ UX UCTIOJIb30BaHUEM.

Pa3pea 5.

Hcnonp3oBaHre W3Yy4EHHBIX METONOB U INPOrPaMMHBIX KOMIUIEKCOB I PELICHUA psaa
0a30BBIX MPAKTHUUECKUX 3a7[a4 MOJEIUPOBAHUS HAHOCTPYKTYP: pacueT CTPYKTYpbl HAHOYACTHI]
U MOJIEKYJIAPHBIX KOMIUIEKCOB, IIOTEHIIMAJIOB HOHU3ALMH U CPOACTBA K JIEKTPOHY, AUIIOJIBHBIX
MOMEHTOB, IIMPHUHBI 3AIPEHICHHON 30HbI, CIEKTPOB U3JIY4E€HHS U MOTJIOLIEHUS.

OcBoeHHE KOMIUJIEKCHOTO MPUMEHEHHS TOJIYYEHHBIX HABBIKOB Ui TJIOOATBHOTO H3YyYEHUS
CBOWCTB HAaHOCTPYKTYD.
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4.3.1. IlepeyeHb CceMHHAPCKHUX, NMPAKTHYECKHX 3aHATHI M J1a0OPATOPHBIX
paodot
Ne Ne HaumeHoBaHue TpynoeMkocTh OueHounbie | @opMupyemMbie
I/H | pa3aeja | NPAKTHYECKUX 3aHATHI (uac.) cpeacTBa KOMIIeTEeHI[UN
M TeMbI BCEr0 | M3 HUX (MHAUKATOPBI)*
4YacoB | MPAaKT.
NOJT.
1 2 3 4 5 6 7
1 | Pasgenl | Knaccuduxanus 1l 501 g DKkcnpecc- OIIK-4
HCTOPUSI METOJIOB ' orpoc
2 | Pasgen2 | Maremaruyeckuit Dkcmpece- OIIK-4
anmapar KBaHTOBOI 216 g OIIpOC, pelIeHre
TCOpHUH CTPOCHMS 3ama4
BEIIeCTBA
3 | Pasnen3 | OcHOBHBIC DKcmnpecc- OIIK-4
POrpaMMHBIE orpoc,
KOMILIEKCBI 216 8 BBITIOJTHEHHE
KOMITBIOTEPHOTO ' KOHTPOJIbHBIX
MOJIEIUPOBAHUSA 3a/laHui
HAHOCTPYKTYP
4 | Paspen4 | VriyOieHHOe U3y4YeHUE DKcnpecc- OIIK-4
METO/IOB pacuera orpoc,
HaHOCTPYKTYP 21,6 8 BBITIOJTHEHHE
KOHTPOJIbHBIX
3alaHui
5 | Pasgen5 | [IpakTuyeckoe Dkcmpecc- OIIK-4
HCIIOJIb30BaHUE METOIOB orpoc
21,6 8 BBIIIOJIHEHHE
KOHTPOJIbHBIX
3aJaHui
4.3.2. Ilepeyenb Tem (BONPOCOB), BLIHOCMMBIX HA CAMOCTOSITeJIbHOE M3yUeHHe
CTYJA€HTAMH B PaMKax caMocTosATebHOi padotsl (CPC)
No Tema Bup 3amaHue PekomeHnnyemas Konuuec
HeJ,. CamocCTost uTeparypa TBO
TeJIbHON 4yacoB
paboThI
1 Knaccudukan | Oxcrpecc | V3 OTKPBITBIX HICTOUHHUKOB Bea
U U HUCTOpHUA | -ONPOC | HAWTH [Ipyrye aHaJOrMUHbIe peKomMeHayemas
METOJIOB MeTO/bl, pacripejenus 1o auTeparypa 11,5
M3yueHHOM KiaccudurKaluy ¢
TIOSICHEHUSIMU
2-5 | Marematnuec | Oxcnpecc | PelieHue komriekTa goMamiHux | Bes
KW ammapar | -ompoc, | 3ajau pexomMeHayemas
KBaHTOBO peleHue auTepaTypa
TEOpuun 3a1a4 12
CTPOEHUS
BelIecTBa
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6-9 | OcHOBHBIE Oxcmpecce | VI3 OTKPBITBIX UCTOUHUKOB Bea
[IPOrpaMMHBIE -OIpOC, | HAUTU UHCTPYKLMIO K peKOMeH1yeMas
KOMILJIEKCBI BBIMOJIHE | [Ipe/i/laraeMOMYy B 3a/laHUU auTeparypa
KOMIIBIOTEPHO HUE [IpOrpaMMHOMY KOMIIJIEKCY 12
ro KOHTPOJIb
MOJICIIUPOBAH HBIX
st 3aJaHul
HaHOCTPYKTYP
10- | Yroy6onennoe | Okcnpecc | COCTaBUTD PsiJi CTPYKTYPHBIX Bes 12
14 H3y4YCHUE -0IpOC, | 371IeMeHTOB BXO/AHBIX (hali/ioB 110 | pEKOMEH1yemast
METOJ0B BBIINIOJIHE | 33/1aHUIO JiaTeparypa
pacuera HHUC
HAaHOCTPYKTyp | KOHTPOIbL
HBIX
3aJaHAN
16- | IIpaktuueckoe | Okcnpecc | CoCTaBUTh psiJi TIPUMEPOB Bea 12
17 HCIIOJIb30BaHU -OIIPOC | BXOAHBIX (DAiisIOB, MPUMEHUMBIX | PEKOMEHyeMast
€ METOJ0B BBIIIOJIHE | 1j1g pelllieHHs [TPaKTUUeCKHUX JmTeparypa
HUE 3aa4
KOHTPOJIb
HBIX
3aJaHUM
4.4, MeTtoauyeckue ykazaHHsl 110 OPraHHM3alUM CAMOCTOSITEIbHON PadoThI
CTYJAEHTOB

CamocTosTenbHas paboTa peann3yercs:

1) HemocpeAcTBeHHO B MpOIECCE AyTUTOPHBIX 3aHSATHIM, MPH BBIMOJHCHHHA MPAKTHUSCKUX
pabor.

2) B koHTakTe C mpernojaBareieM BHE PAMOK PaclUCaHHs - HAa KOHCYJIbTAIMAX MO YU4eOHBIM
BOIIPOCaM, B XOJ€ TBOPUYECKHUX KOHTAKTOB, MPH IJWUKBUAALMU 33J0JKCHHOCTEH, MpH
BBITIOJTHEHUH WHIUBUAYATBHBIX 3aIaHAN U T.]T.

3) B oubamoTeke, 1o0Ma, B OOIIEKHUTHH, Ha Kadeape Mpu MOATOTOBKE K ayAUTOPHBIM 3aHATHIM
[0 TeMaM, BBIHECCHHBIM Ha CaMOCTOSITCIILHOE HM3yUeHWE, W TP W3YUCHHH HAYIHOU U
CHeIHaTbHON yueOHOM JTUTepaTyphl.

CaMocTosTelbHOW PaboTa CTYJCHTOB MOXKET OBITh KaK B ayJUTOPUH, TaK U BHE ee.
BueaynutopHas camocTosiTenbHas paboTa CTYICHTOB TakKe BKJIIOYAeT B ce0s MOATOTOBKY K
YCTHBIM OIpPOCaM TI0 KaXJIOMY W3 H3Y4aeMbIX pas3zenioB. Taike caMmocTosTenbHas paboTta
MOJIpa3yMeBaeT CHCTEMaTHYeCKU TOIXO0J K OOY4YeHHIO, B COOTBETCTBHUU C MPEAJIOKEHHBIM B
paznene 4.1 rpaduxom, 4TO, B CBOIO OYEpE/b, CIOCOOCTBYET MOJYYEHHUIO 3ayeTa IO JaHHOMN
JTUCIUIUIAHE.

4.5. IIpumepHasi TeMaTHKAa KYPCOBBIX padoT (IPOEKTOB)

KypcoBbie paboThl yueOHBIM IIJIAHOM HE MPEIYyCMOTPEHBI

V. YYEBHO-METOJNYECKOE 1 HH®OPMALIMOHHOE OBECIIEYEHUE
JTUCIHUATLTAHBI (MOJLY.JIST)

a) OCHOBHAasl JIUTepaTrypa

1) bapanosckuit B.M. KBanToBas MmexaHnka MOJIEKyJl U KBaHTOBasi XUMHUS: yuel. mocodue ams

crya. Bbicul. yueO. 3aBenenuit / B.M. bapanosckuit.— M.: W3natensckuii nentp "Axanemus',
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2008.— 384 c.
2) [Mupenscon B. I'. KBanToBas xumus. Mosekyisl, MOJIEKYISPHBIE CUCTEMBI U TBEPAbIC TEIIA.

Yuebnoe nocobue. / B.I'.Ilupenscon.— M.: BUHOM. JlaGopaTopus 3nanuii, 2010. — 495 c.

3) B.A. bapanoBckuii, KBanToBasi MexaHuka U kBaHTtoBas xumus.— M.: Jlans, 2019.— 426 c.
4) B.1. bapanoBckuii, KBanToBas MexaHuka u kBaHTOBast Xxumus.— M.: Axanemus, 2008.— 384
c.

0) JOomoOJIHUTEJbHASI Y4eOHasl JJuTepaTypa:
5) A.B. TpodumoB, BBeneHre B KBaHTOBYIO XHMHIO: yued. mocobue.- Upkyrck: U3a-so UT'Y,

2013192 c.

6) Tensdang U.M. Jlekiuu mo auneirinoi anreope / U.M. Tenbdang.— M.: Hayka, 1971.— 272 c.
7) Mappen JIx. Xumudeckas cBsizb / Jx. Mappen, C. Kerrna, k. Tennep.— M.: Mup, 1980.— 382
C.

8) P.ITanten, I'.ITyrxod. OcHOBBI KBAHTOBOM 3JEKTPOHHUKH. — M. «Mup», 1972.

B) Ilepeuennb pecypcosB HH(OPMANMOHHO-TEJIEKOMMYHHKALMOHH O ceTH
"UHTepHeT", MO0JIE3HBIX 1JISI OCBOCHUS TUCIHIJIMHBI
9) HB UTI'Y http://library.isu.ru/ru

10) D43 «bubamnoTex» https://isu.bibliotech.ru/
11) DBC «Jlanby http://e.lanbook.com/

12) 3BC «PykonT» http://rucont.ru

13) DBC «Aiibyke» http://ibooks.ru



http://library.isu.ru/ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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VI. MATEPHAJIbHO-TEXHUYECKOE OBECHEYEHUE JUCLHUILINHBI
(MOJY.JI5T)

6.1. YuebHo-1a00paTOpHOE 000PY/A0BaHHUE:
[TpakTHdeckue 3aHATHS MO JaHHOW MWCIMILIUHE MPOBOASTCS B YYEOHON ayaUTOpUU TIO

pacniucanuio. JlaboparopHoe 000py10BaHNE HE TIPEAYCMOTPEHO.
Ha ¢akynbrere nMeeTcss KOMIIBIOTEPU3UPOBAHHAS ayIWUTOpHUs, MpelHa3HauYeHHas s
CaMOCTOSITENIbHOM pabOThl, ¢ HEOTPAHUYEHHBIM JOCTYNIOM B MIHTEpHET, cTaHAapTHBIE CPeICTBAMU

IIPOCMOTpA IPE3EHTALNN U IPYrUX MaTEPUATIOB 110 KypCy.

6.2. IIporpamMmmHoe obecneveHue:
CranpgaptHble  cepBUCHl ceTH  VIHTepHeT, mporpaMMHBIE KOMILIEKCHI  pacyeToB

MOJICKYJIIPHBIX CHCTEM C OTKPBITBIM gocTyrom (Gamess), craHmapTHbIE CPEICTBa MPOCMOTpA
Mpe3eHTAlMi U JPYruX MaTepualioB MO Kypcy, CTaHAApTHbIE MNPOTpaMMbl Jisi TOCTPOSHUS

rpaduKOB, TaOIHII U TIPOBEICHHS PACUETOB.
6.3. TexHu4eckHe v YJIeKTPOHHbIE CPEICTBA:

Jlns mpoBeneHusl MPaKTUYECKUX 3aHATUN B KauecTBE JIEMOHCTPAILIMOHHOIO 0OOPYAOBAHUS
UCIOJIB3YIOTCSI IPOEKTOP, SKPaH U MeJoBas Jocka. Mcrnonb3ytoTes coBpeMeHHbIE 00pa3oBaTeIbHbIe
TEXHOJOTUU: HH(pOpManMOHHBIE (JMekuuu ¢ mpeseHTanu B PowerPoint), mnpoekTHbIe
(MynpTEMeMA, BUIEO). Vcnonb30BaHne TI00aTbHON KOMIIBIOTEPHON CETH TI03BOJISIET 00SCIICUNTh
JOCTYNHOCTh MHTEpHET-peCypCcOoB U pealin30BaTh CaMOCTOSTENbHYIO padOTy CTYAEHTOB, B XOJ€
KOTOPOM OHM MOTYT BBIUMTBIBATh HayuyHble CTAaThU IO TeMaM Kypca. Ha Jexkmusx Moryr
HCIIOJIb30BaThCsl MynbTUMenuiiHbple cpenctsa: mpoektop (CASIO XJ-A241), nepeHOCHON 3KpaH
(ClassicSolution, T195x195/IMW-LU/B), noyrtoyk Lenovo B590. Ha dakynbreTre wumeercs
KOMIIBIOTEPU3UPOBAHHAs AYAUTOPUs, NpeJHA3HAUEHHas /s CaMOCTOATEIbHOW paboThl, C
HEOTrpaHUUYEHHBIM JOCTYIIOM B MIHTEpHET.

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MH
Kiaccuueckue nmpakTH4ecKue 3aHATHS, SKCIIPECC-OMPOCHL.



13

VIII. OIEHOYHBIE MATEPHAJIBI VI TEKYIIEI'O KOHTPOJISA U

IMPOMEXYTOYHOM ATTECTAIIUA

®onx oneHouHBIX cpeacTB (POC) nmpeAcTaBieH B IPHIOKCHUH.
OueHoYHBIE MATEPHAJIBI /ISl BXOJHOT'0 KOHTPOJIA:
[IpoBoauTCs OMPOC HA MEPBOM 3aHSITHH.

OueHoYHbIe MATEPHAJIBI TEKYIIET0 KOHTPOJIA:

Cogepxanue y4eOHOro Marepuana paszieleHo Ha auaaktudeckue eaununbl (JE) —

NpECAMETHBIC TCMbI, IMOAJICKAIIHUE O65I33TCJ'II)HOMY HN3YUYCHUIO U YCBOCHHUIO B IIPOLECCE 06yqu1/1>1.

VuuteiBaeTcs IIPOMCIKYTOYHAA arrecranus 10 uroram CaMOCTOSTEILHOM pa60TBI,

MPeyCMOTPEHHOM MMPOrPaMMOil Kypca.

1)

2)
3)
4)

5)
6)
7)

8)

9)

10)
11)
12)

OueHoyHbIe MaTepHAJIbI JJIsl IPOMEKYTOYHOM ATTeCTAllUM:

IlpumepHnwiii cnucok eonpocos K 3auemy:

["aMHUITbTOHHAH CUCTEMBI B OOIIEM BHJIE ¥ POPMYJIBI IS €M0 KOMIIOHCHTOB
MHOTO3JIEKTPOHHON CHCTEMBI.

BoiBog u pemienue ypasHenus Llpenunrepa 1uist npocTeinieil CUCTEMBI.

IIpencrasnenue anekTpoHHOU cucteMsbl 1o lpenunrepy u Makcy bopny.

MatpuuHoe npencrasieHue ['eiizendoepra B COBpeMEHHBIX METO/1aX KBAHTOBOM TEOPHUU
CTPOEHHS BEIIECTBA.

Knaccudukaius MeTo0B pacuera CTPYKTYPhI U CBOMCTB MOJEKYISPHBIX CHUCTEM.
[Ipumeps! Ki1TacCUYECKUX HEAIMIMPUUYECKUX METO/I0B, UCIIOIb3YEMBIX B COBPEMEHHOE BPEMSI.
DpMHUTOBO compspkeHne. OpToHOpMUpOBaHHBIN 0azuc. Oneparop. 3agaya Ha COOCTBEHHBIE
3Ha4YeHus. PoJib 3THX MOHATUI B METOJIaxX pacyeTa HaHOCTPYKTYD.

CtpyKTypa BXOJHOTO M BBIXOAHOTO (haiiia CTaHIapTHBIX MTPOTPaMMHBIX KOMILIEKCOB,
WCIONIb3YEMBIX JIJISl pacyeTa HAHOOOHEKTOB.

basucuslit Habop, ero npeacrasnenus. [lonspuzanuonnsie u quddy3Hbie GyHKINU.
[Toctpoenue Z-MaTpuIlbl.

OntuMu3anus CTpyKTypHBIX TapaMeTPOB.

OcHoBHbIe 0coOeHHOCTH MeTo10B XapTpu-doka (RHF, UHF, ROHF), MP2, DFT, Cl,
ADC, CCSD.

[Iporpamma cocrtaBieHa B cooTBercTBUU ¢ TpeOoBanussMu OI'OC BO mno HampaBieHHIO

noarotoBku 11.04.04 DiaekTpOHUKA M HAHODJIEKTPOHUKA.

Pa3padoryuk:
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M -
K.X.H. A.M. besmorososa
[

[Tporpamma paccMoTpeHa Ha 3aceanuu Kadeapsl 00Iei 1 SKCIepUMEHTATBHON (pr3uKH
«31» auBaps 2023 1.
[TpoTokon Ne 7

j
3aB.kadenpoit ‘57,?/ n.¢.-M.H. [aBpumok A.A.

Hacmoswas npocpamma, ne modxcem Ovimb 60cnpouzséedena Hu 6 Kakou ¢popme 6e3

npeosapumenbHo20 NUCbMEHHO20 pa3peutleHus Kagheopvi-pa3pabomuuxa npocpammol.



