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I. IEJU U 3AJAYU JUCLUTLINHBI:

Hemn:  dopmupoBanue  0a30BBIX  MPEACTABICHWH O  COBPEMEHHBIX  MeETOJax
KBaHTOBOXMMMUYECKOTO MOJEJIMPOBAHNSA M HABBIKOB BbIOOPA METOJOB BBIYMCIUTEIBHOM
XMMUH, aJIEKBaTHBIX pelIaeMoil mpooieme.

3amauu:
1. aThb Hpe[[CTaBJIeHI/Ie (0] COBpeMeHHI)IX KBAHTOBOXUMHUYCCKUX MCTOAAX MHCCIICOJOBAHUA

CTPOCHHA U CBOMCTB XHMHYECKHUX COGI[I/IHGHI/If/'I, MCTOAAaX MOACIUPOBAHUA MCEXAHHU3MOB
peakumii;

2. HAy4YMTh CTYIEHTOB XUMHUYECKOro (QaxKyabTeTa MPaBWJIBHO OpPUEHTHPOBATHCS B
I/IepapXI/ILICCKOI\/JI CUCTCMC KBAHTOBOXUMHUUYCCKUX PACUYCTHBIX CXEM;

3. cdopmupoBaTh yMEHHE MPUMEHATH HA MIPAKTUKE TIOJy4YE€HHbIE 3HAHMUSL.

II. MECTO JMCIMIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucuumummHa «HaaeXHOCTh COBPEMEHHBIX METOJIOB BBIUHCIUTEIHHOU
XUMUW» OTHOCHUTCS K (PaKyIbTaTUBHOM AMCIIUIUIMHAM 110 BHIOOPY BapHaTUBHOM YacTH yaeOHOTO
MJIaHa OATOTOBKHU OakanaBpoB 1o HanpasiieHuto 04.03.01 - Xumus (OTHA.02).

2.2. JIns w3ydyeHus NaHHOW y4yeOHOW NUCUUIUIMHBI HEOOXOMUMBI 3HAHUS, YMEHUS H
HaBBIKH, (OPMUPYEMbIE MTPEANICCTBYIOMUMH JUCIUIUIMHAME, @ HMEHHO.

«Maremaruka» (b1.0.10),

«O6mas xumust. Xumus HemeTawioBy» (b1.0.16),

«Oprannyeckas xumus» (b1.0.20),

«Muadopmaruka» (b1.0.22),

«Murdpopmarrka u BerarcauTensHas Texaukay (b1.0.23),

«Duznyeckas xumMusa. XuMmuueckas TepmoauHamukay (b1.0.24),

«Duznyeckas XuMus. DIEKTPOXUMUSL. XUMHUUYecKas KnHeTuka u katanu3y» (b1.0.25),
«KBanrtoBas mexanuka» (b1.0.30),

«Maremarnueckas Teopust skciepumerTa» (b1.B.02).

2.3 IlepeueHp mOCHENYIOIIUX Y4E€OHBIX JUCHUIUIMH MpOrpaMMbl OakalaBpuaTa IO
HanpaBieHuto 04.03.01, a1 KOTOphIX HEOOXOJMMBI 3HAHUSA, YMEHUS M HaBBIKH,
dhopmupyeMble JTaHHOW y4eOHOW TUCITUTIIIMHOM:

«KoMmbroTepHoe MOAETUPOBAHUE MOJIEKYISIPHBIX CUCTEM: OT CXEMBbI JI0 MEXaHU3Ma PEaKIIUm»
(O®TH.03),

«[Ipenmunnomuas mpaktukay (b2.0.01(11x)),

«[logroToBka K mpoueAype 3alluThl M 3allUTa BBIMTYCKHOW KBaTH(PUKAIIMOHHON pabOThD»

(b3.01(J1)),

U Maructparypsl no HanpasiseHuto 04.04.01:

«KBantoBas xumus» (61.0.04),

«MHpOopMaIIMOHHBIE TEXHOJIOTUU B XMMHYECKHX HccienoBanusax» (b1.B.08),

«KomnsrotepHsbie TexHonoruu B Hayke» (b1.0.05),

«[Ipenmunnomuas mpaktukay (b2.0.01(11x)),

«ITonroroBka K mpoueAype 3allUThl M 3alUTa BBITYCKHON KBaJM(PHUKAIIMOHHON pabOTHI»

(B3.01(J)).



III. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

[Ipouecc

OCBOCHHA JUCHUIIIIMHBI

HampaBlieH Ha (OpPMUPOBAHUE

KOMIIETEHIIUN

(anmemenTtoB cinenyromux kommnereHmuii) B coorserctsun ¢ ®I'OC BO u OIl BO no panHomy
Hanpasnernuto nooeomosxu 04.03.01 «Xumusy, npoghuns: Xumus.
IlepeyeHn MIAHUPYEMBIX Pe3yJILTATOB 00YUYeHHS MO TUCIUIINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUS KOMIIeTEeHIUI

KoMmnerenuus HNuauxaropsl PesyabTaTsl 00yyeHus
KOMIIeTEeHI M
1IK-6 HJIKike.1 3HaTh:

Crioco0eH npUMEeHSTh
OCHOBHBIE €CTECTBEHHO-
Hay4yHbIE 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHUS
XUMHUYECKON HAYKH IPH
aHaJIn3€e MOJy4YEHHBIX
pe3yabTaToOB

3HaeT TeopeTHUECcKre
OCHOBBI 0a30BBIX
XUMHWYECKUX JIUCIIUATIIIH
(HEOpraHWYECKOH,
OPraHNu4eCcKOu,
aHAJTUTUYECKOM,
buznyeckoil XuMum) u
CrocoObI X
WCTIOJTb30BAHUS

TP pEIICHUH
KOHKPETHBIX
XUMHYCCKHX 3a71a4

COBPEMEHHBIE T0IX0/IbI,
HCIIOJIb3yEMBIE IIPY MOJECIMPOBAHUA
IIPOCTPAHCTBEHHOTO U JIEKTPOHHOIO
CTPOCHMS MOJIEKYJSIPDHBIX CHCTEM,
MEXaHU3MOB PEaKIUH;
BO3MOKHOCTM M OTpPaHUYCHHUS
pacyeTHBIX METOJOB  KBAaHTOBOM
XUMUU IIPU PEIICHUN MPAKTUYECKUX
3ajad;

YmMmern:

OPHUEHTUPOBATHCA B UEPAPXUICCKOM
CHUCTEMC KBAHTOBOXUMHUYCCKUX
pacueTHBIX CXEM, IO0Jb30BaThCS
COBPEMEHHBIM MPOrpPaMMHBIM
obecrieueHreM "
po¢eCCHOHATBHBIMH 0azamu

JNaHHBIX JUIA PpEHICHWs 3a1ad B
n30paHHON 00JIaCTH XUMHH  WJIH
CMEXHBIX HayK;

Baagern:

HaBbIKAMU  KCIIOJIb30BAHUSI  CETH
WNHTepHeT mis moucka y4eOHOW W
HAy4YHOM uHbopMaIuy;
COBPEMEHHBIMU KBaHTOBO-
XUMHYECKUMHU MeTOoJIaMu u
IporpaMMaMu.




IV. COIAEPXAHHUE U CTPYKTYPA JUCIIUIIJINHBI
TpynoeMKoCTh IMCHHUIIJIMHBI COCTAaBJsACT 1 3a4eTHYI0 equHULYY, 36 4acoB.
dopMa NPOMEKYTOUHOM aTTeCTALUM: 3auem

4.1 Conepma}me AUCHUIIJIMHBI, CTPYKTYPHUPOBAHHO€ IIO0 TEéMaM, ¢ YKa3aHHEM BH/I0B y‘leﬁHbIX 3aHATHIL M OTBEIEHHOI0 Ha HMX
KOJIN4YeCTBA AKAACMHUICCKHUX JaC0B

Bupl yue6HO# paboThI, BKIIFOYAsI CAMOCTOSATEIbHYIO pPaboTy

oOyuarouxcs U TpyA0EMKOCTh
DOopMBI TEKYIIETO

o
5 (B yacax)
o KOHTPOJISI
= KonTtakTHas paboTa rpemnoaBaTess ¢ =
o 3 yCIIEBAEMOCTH;
Ne i/ Pasnen mucrumiinHel/ TeEMBI @) 00yJaroIUMUCS z .
5 dopMa MpoOMeEKYyTOUHON
& aTTeCTaluu
CemuHApCKHE KCP + xoric . N S
HCVYJIbTAalluUN <
Jlexuun (rpakTHYECKHUE Ké/) H § S (no cemecmpam)
O
<
3aHTHS) Ss
Brenenne. Meron Xaptpu-doxka. .
1 BasncHble HaGOPBI. 6 2 2 2 2 VYcrHbli onpoc

MeTo 16l ONTHMH3AI[UH TEOMETPUH H
2 pacdeta Koyie0aTeIbHBIX MOMPABOK. 6 2 2 2 2 Y CTHBIH ompoc
CpaBaenue ab initio u TOII noaxomos

Pacuersbl sHEpreTUYECKUX XapaKTEPUCTHK.
VY4er 3eKTpOHHOM KOPPESAIUH B METO1aX

3 T®II, MPn, cBA3aHHBIX KJIACTEPOB U 6 2 3 3 2 YCTHBIA 0npoc
KOH(UTYpaIIMOHHOTO B3aWMOICHCTBHUSL.
KomOuHMpOBaHHBIE TIOIXOTBI.
4 BricokoTOYHBIC KOMOMHHUPOBAHHBIC 6 2 3 3 2 YCTHBIH ompoc
MIPOLIETYPHI.
HToro yacon 8 10 10 8 3auer




4.2 I1naH BHeayIMTOPHOH CAMOCTOSATEJIbHOM PadoThl 00YYAIOIIMXCS N0 JMCHHUILIMHE

CamocrositenbHas paboTa 00yJaronIXcst

y‘le6HO-MeTOI[I/I‘leCKOG

Cemectp Hazsanue pasnesna, TeMBI C 3anaTBI Ornenoynoe obecrnieueHue
93 OKH v
P ’ Bun camocrosiTensHOM paboThI P BpEMEHU CPEICTBO CaMOCTOATCIBPHOU
BBIIIOJIHCHU S
paboTsI
(dac.)
Bsenenune. Meron Xaprupu-®doka. Pemenue 3ama4 Ha pazoop CM. CIIHCOK
6 bazucHbie HaOOPBI. 0003Ha4YCHMI 0a3MCHBIX HAOOPOB, 5 CTHLL OMPOC pPEKOMEHTyeMOit
000cHOBaHME BbIOOpa Oazuca st y p mutepatypsl (1-5)
pelaemMoi 3a1auu

6  |Metonsl ontumu3anuu reometpud 1 |Ilouck v aHanu3 IuTEpaTyphl O CM. CIIHCOK
pacuera Koyie0aTebHbIX ONPABOK. METO/1aX, UCIOJIb3YEMBIX JUIS peKoMeHayeMOo
Cpasnenue ab initio u T®II moaxo10B. |oNTUMU3ALUN TE€OMETPUN 2 YCTHBIN ompoc [muTepatypsl (1, 2, 6,

MOJIEKYJISIPHOM CHCTEMBI (CUCTEM), 8,9, 10)
n3yyaemol B pamkax HUP nnm BKP

6  (Pacuersl 3HEpreTHYECKUX CM. CITHCOK

N ITouck u ananu3 TuTEepaTypsl O N
XapaKTEePUCTUK. YUET 3JIEKTPOHHOMI peKOMeHayeMO
METO/1aX, UCIOJIb3YEMBIX JUIsl pacyera
Koppensanuu B Metoaax TOII, MPn, o . auteparypsl (1, 2, 6,
SHEPTUU MOJIEKYJISPHOU CUCTEMBI 2 YCTHBIH OIpoc
CBSI3aHHBIX KJIACTEPOB U . 7, 8,9, 10)
KOH(UTYPALHOHHOTO (cuctem), nzyuaemoit B pamkax HUP
y ni BKP
B3aMMO/ICHCTBUSI.

6 |KoMOuHUpPOBaHHBIE MOIXO/IBI. [ToaroroBka mpe3eHTaIlU C OueHka  |[CM. CHHCOK
BricokoTouHble KOMOMHUPOBAaHHBIE  |00OCHOBAaHHEM BBIOPAHHON METOIUKHU MpEe3EHTALNH U |pEKOMEHTyeMO
MPOLETYPHI. pacueta JIsi MOJICKYJISIPHOU CHUCTEMBI 2 3amuTel  |atepatypsl (1, 2, 6,
VYuer pacTtBopures. (cuctem), nzyuaemoii B pamkax HUP npeayaraemor |7, 8, 9, 10)

ninu BKP 0 Imoaxoaa
OO611ast TPYA0EMKOCTh CAMOCTOSITENILHOM paboThI 1O TUCHUTUIHHE (dac) 8
Brogxer BpeMeHH CaMOCTOATEeIbHOM PadoThl, IPeIyCMOTPEHHbIH Y4eOHbIM IIJIAHOM /IJIf1 8

JAHHOM TMCHUILIHHBI (Yac)

Konmaxmnas paboma moocem Ovimb ayoumopHoll,

obpazosamenvHol cpeoe.

Koumaxmmnas paboma npu npogedenuu y4eOHbIX 3aHAMUL O OUCYUNTIUHAM (MOOYIAM) 8KII0UaAem 8 ceOsl:

6HeayOUmMopHol,

a makdce NpoBOOUMbCS 8 INeKMPOHHOU UHGDOPMAYUOHHO-




3aHAMUA TeKYUOHHO20 MUNa (leKyuu u umvle yueOuvle 3aHamus, npedycCmMampusaowue npeumyuecmseeHylo nepeoayy yuebHou ungopmayuu
neoazo2udecKuMy pabomHUKamu OpeaHu3ayuy u (Uiu) auyamu, npusiekaemMviMu opeanu3ayuell K peaiuzayuu oo0pazoeamenbHulX NPOSPAMM HA UHBIX
VCI0BUAX, 00YUAIOWUMCS),

3aHAMUSA CEMUHAPCKO20 MUNA (CEMUHAPbL, NPAKMU4ecKue 3aHamus, NpaKmuKymbl, 1a00pamopHsie pabomol, KOIIOKEUYMbL U UHbIE AHANOSUYHbIE
3aHAMUSL),

2PYnnosvie KOHCYIbMmayuu,

UHOUBUOYATILHYIO pabomy 00y4aruuxcsa ¢ nedazoeudecKumMu pabomHuKamy opeanu3ayuu u (Uiu) 1uyamu, npusiekaemvlmMu opearuzayuel K
peanuzayuu 00pazo08amenbHbiX NPOSPAMM HA UHBIX YCI08UAX (8 MOM YUCe UHOUBUOYATbHbIE KOHCYIbMAYUlL);

UHYIO KOHMAKMHYI0 pabomy (npu HeoOXooumocmu), npedycMampusarowyio 2pynnosyro uiu UHOUBUOVAIbHYIO pPAOOmMY 00y4arwuxcs ¢
neoazoeuieckuMu pabomHUKamy OpeaHu3ayuy u (i) Iuyamu, npusilekaemviMy opeanu3ayuell K peaiuzayuu oopazoeamenbHulX NpoSPAMM HA UHBIX
VCILOBUAX, ONpedensieMylo Op2aHu3ayuell CAmMoCcmosamenbHo.



4.3 Copnep:xkanue y4eOHOr0 MaTepuajia

Coxlepmafme pa3xejioB U TEM TUCHUIIJIHHDBI

1. Beeoenue. Memoo Xapmpu-@oxa. bazucnvie navopel.
Ponp u MecTo KBaHTOBOXMMHMYECKHMX METOJOB HCCIEIOBAHMS B COBPEMEHHOM HayKe.
OcHOBHbIE NPUONMKEHUS] KBAaHTOBOM XUMHUM: aauabaTUYECKOE, OJHOXJIEKTPOHHOE.
Ompenenurens Crneiitepa. Meron Xaprpu—®oka. basuc. AOOpeBuarypbsl HaOOpOB
0a3UCHBIX PYHKIMIA U UX CMBICI. THITBI Oa3UCHBIX HAOOPOB.
2. Memoowvt onmumusayuu ceomempuu u paciema Koaeoamenvnvix nonpasox. Cpagnenue
ab initio u T®II nodxooos.
Teopuss ¢ynkumnonana miuotHoctH (TPDII). OOMEHHO-KOPpETSAIMOHHBIE (YHKIMOHAJIBI.
[Mpubmxenne nokanpHOM TUIOTHOCTH (LDA). OO000IIeHHOE TpaJIueHTHOE pPa3IoKEHHE
(GGA). Tubpunneie d¢yukiuoHansl. CpaBHEHHME peE3yJbTaTOB pacueTa T'e€OMETPUU U
KoJieOaTeNbHbBIX TOIPABOK B paMKax MeTo10B XapTpu—®Doka u nonyaspasix MerogoB TOII.
3. Pacuempul InepzemuuecKux XapaKkmepucmuk. Yuem 3I1eKmpPOHHOU KOppeaAyuu 6
memooax T®II, MPn, ceazannblx Kiacmepoe u KOHPU2ypauuoHHo20 63aumMo0eicmeus.
O0630p METOJOB ydYeTa SJICKTPOHHOW KOppensiuu. J[BakIbl-ruOpuaHble (YHKIIMOHAIBL
CpaBHEHHE pPE3yJbTaTOB pacyeTa JIHEPreTHYCCKUX XaAPAKTEPUCTHUK B paMKaX METOJIOB
Teopuu Bo3mymieHu MeéEmnepa-Ilneccera, nBaXKIbI-TUOPUAHBIX (PYHKIIMOHAIOB, METOJOB
CBSI3aHHBIX KJIACTEPOB.
4. Komounuposannvie nooxoovl. BvicokomouHnvle KomoOuHuposannvie npoyeoypvl. Yuem
pacmeopumens:i.
[IpuHIMIBI KOHCTPYHUPOBAHUS KOMOWHHUPOBAHHBIX pacdeTHbhIX cxeM. O030p BBICOKOTOUHBIX
koMmOuHMpoBaHHBIX mporeayp G2MP2, G3, G4 u CBS-QB3. O0630p cmnoco6oB yuera
pacTBOpUTENS: KOHTHHyaJIbHbIE, KJIACTEPHbIE, KIACTEPHO-KOHTUHYAJIbHBIE  MOJEIH.
HekoTopsie nmpumepsl BBIOOpa METOAUKH PaCUETOB.
4.3.1. IlepeyeHb CEMHMHAPCKHUX, MPAKTHYECKUX 3aAHATHII U JIAOOPATOPHBIX padoT
Ne paznena HaumenoBaHnue cemuHapoB, Tpyno- W3 Hux
n/n U TeMBbI NPaKTHYECKHX U aGopatopubix | U | poapryyeckas Ouenounbie  |@opwmpyemie
JMCHUIUIMHbBI 200T b CcpencTBa KOMIIETEHLIUH
p (uac.) | TOATOTOBKa
1 2 3 4 5 6 7
Meron Xaptpu-®oka. bazucHrie .
1. 1 L AIPTD 2 2 YCTHBIN OTIPOC IK-6.1
HaOOpHL.
Mertoapl onTUMHU3AIAN
2. 2 TEOMETPHUH U pacdera 2 2 YCTHBIH OTIPOC [1K-6.1
KOJIEOATENBHBIX TIOIIPaBOK.
YyeT 31eKTpOHHOU KOPPENSILIUY B
meronax T®II, MPn, cBA3aHHBIX
3. 3 KJIACTEpPOB U 3 3 YCTHBIH OIpoc IK-6.1
KOH(QUTypaIrimOHHOT O
B3aUMOJEHCTBHUSL.
OreHka
KoMOnHMpOBaHHBIE IOIXOIBI TpesCHTALITH 1
4. 4 P FXOIEL. 3 3 3aINATHI [1K-6.1
VYder pacTBOpHTENS.
npeajaaracmoro
noaxonaa




4.3.2. Ilepeyenb TeM (BONPOCOB), BBIHOCUMBIX
CaMOCTOSITeILHOM PadoThI CTY/IEHTOB

Ha CaMOCTOATEC/IILHOC H3YYCHHE

Ne
n/n

Tema

3aganue

dopmupyemas
KOMIICTCHIIMS

WK

Pemrenue 3agau Ha pazbop 00603HaUCHUI
0a3uCHBIX HA0OPOB, 000CHOBAaHKE BHIOOPA
Oas3uca Jyisi peraeMon 3a1auu

I1K-6

UK nk-6.1

[Touck u ananu3 AUTEPATYpHl O METO/IAX,
HCIOJIb3YEMBIX JJI1 ONTUMM3ALMU F€OMETPUU
MOJIEKYJIIPHON CUCTEMBI (CUCTEM),
n3yyaemon B pamkax HUP nmm BKP

I1K-6

HJIK nk-6.1

[Touck u ananu3 AUTEpaTYpHl O METO/IAX,
HCIOJIb3YEMBIX JIJISl pacyeTa SHEPruu
MOJIEKYJISIPHOM CHCTEMBI (CUCTEM),
n3yyaemol B pamkax HUP nmm BKP

I1K-6

HJIK k6.1

IToaroroBka npe3eHTauy ¢ 000CHOBAaHUEM
BBIOpAaHHOM METOIMKH pacuera Jjist
MOJIEKYJISIPHOM CHCTEMBI (CUCTEM),
n3yyaemon B pamkax HUP nnm BKP

I1IK-6

HJIK k6.1

4.3.3. MetoauyecKkue yKazaHusl 110 OPraHU3alMi CAMOCTOSITeIbHON PadoThl CTYIeHTOB

CamocTrosaTenbHas paboTa CTYJIEHTOB,

CBA3aHHAA C 3aKpCIJICHUEM TCOPECTUUCCKOI'0
Mar€puala B BHIAC pPCIICHHA 3aJa4d, IIOHMCKa MW aHallu3a JIMTCPATYPHBIX MJAaHHBIX O METOAAX

UCIOJIb3YeMBbIX JJISi ONTHUMH3AIMM TE€OMETPUH M pacdyeTa SHEPruu MOJIEKYJISIPHOU CHUCTEMBI
(cuctem), myuaemorr B pamkax HUP wmnm BKP, a Takke B BHaE MOATOTOBKH IMPE3CHTAIMH C
000CHOBaHMEM BBIOOpa METOJA pacueTa UIsi W3ydaeMoll B paMKax CBOEH HaydHOW paboOThI
MOJIEKYJISIPHOM CHCTEMBI (CUCTEM ), TPOBOJAUTCS BO BHEAYTUTOPHOE BpEMSI.
B xo/1e HOAroTOBKH PEeKOMEHIyeTCsI:

[ToBTOPUTH JICKIMOHHBIN MaTEpuUal.

[Ipu HE0O6X0AMMOCTH 0OPAaTUTHCS K PEKOMEHIOBAHHOM y4eOHOH IuTeparype.

Hpopa60TaTL 3adaHus, peilacMbIC HAa IMPAKTHYCCKUX 3aHATHUAX.

[Tpu HE0O6X0AMMOCTH OOPATUTHCS 3a KOHCYJIbTAlMEH K MPEnoaaBaTelio.

4.4. IlpumepHasi TeMaTHKAa KYPCOBBIX padoT (IP0EKTOB) (npu Hanuuuu)

Brimonnenue KYPCOBBIX pa60T HC INIAHUPYCTCA

V. YYEBHO-METOJJUYECKOE 1 TH®OOPMALIMOHHOE OBECIIEYHEHUE
JUCHUIIVIMHBI (MOY JISA)

a) OCHOBHAas1 JIMTepaTypa
1. bapanoBckuii B.M. KBanTOBas MexaHMka M KBaHTOBasg XuMHusA: Yueb. mocobue / B.J.

Bbapanosckuii. - M.: Akanemust, 2008. - 383 c. - (Bricuiee npodeccroHanbHOe 00pa3oBaHue:
EcrectBennsle HaykH). - bubmmorp.: ¢. 379-380.
2. TpodumoB A.b. BBenenune B kBaHTOBYIO XuMUI0: yueb. mocodue / A. b. Tpodumos; perr.: H.
M. Burkosckas, B. K. CrankeBuu; Upkyrckuii roc. yu-t, Xum. ¢ak. - Upkyrck: Uzn-Bo
Ury, 2013. - 192 c.; 25 cm. - bubauorp.: c. 180-181.




KoOniues B.b. KsanrtoBas wmexanuka st xuMukoB. Koncmektel Jekiumit. Yacte 1. /
B. b. KoGsueB, A.b. Tpopumon, H. M. Burkosckas,.— HWpkyrck: M3patensctBo OO0
«M3parenbcTBO «Actpunty, 2015. — 120 c.
KoOniues B.b. KBanroBas mexanuka M1 XuMmMukoB. Koncmektel aekmuii. Yacte II. /
B. b. KoGsrueB, A.b. Tpopumon, H. M. Burkosckas,.— HWpkyrck: MspatensctBo OO0
«M3parenbcTBO «ActpunTy, 2018. — 124 c.

. Hupenscon B.I'. KBanToBasg xumus. MoseKysbl, MOJIEKYISIPHbIE CUCTEMBI U TBEPABIC TEA.

VYue06. nocodue. / B.I'.Ilupenscon.—M.:BUHOM. JlaGopatopus 3Hanui, 2012.— 495 c. Pexum
noctyna ObC uznarensctBa «Jlauby.

0) 10MOJTHUTE/IbHAS JTUTEPaTypa

. Maitep U. M30pannbie rnaBel kBaHTOBOM xumuu / WM. Maiiep; nmep. ¢ anria.— M.: buHowm,

Jlabopatopus 3Hanui, 2014.— 384 c. Pexxum noctyna DbC uznarenbcra «Jlanby.

. bapanosckuii B.JM. KBanTtoBOXMMHYECKHE pacueThl MOBBIIIEHHOW TOYHOCTH. Yd4eOHOoe

nocodue, 2015. — C. 89.

B) NePUONYECKUE U3TaAHMS (1pU HeoOXooumMocmu)

. Leszczynski J. Handbook of Computational Chemistry // Handbook of Computational

Chemistry / ed. Leszczynski J. Dordrecht: Springer Netherlands, 2012. 1-1430 p.

. Narbe Mardirossian & Martin Head-Gordon (2017) Thirty years of density functional theory

in computational chemistry: an overview and extensive assessment of 200 density functionals,
Molecular Physics, 115:19, 2315-2372, DOI: 10.1080/00268976.2017.1333644.

10. Bursch, M.; Mewes, J.; Hansen, A.; Grimme, S. Best Practice DFT Protocols for Basic

11

Molecular Computational Chemistry**. Angew. Chemie Int. Ed. 2022, 61 (42).
https://doi.org/10.1002/anie.202205735.

I') CIIUCOK ABTOPCKMX METOAUYECKUX Pa3padoToK:

1) 0a3bl JaHHBIX, THPOPMALMOHHO-CIIPABOYHbIE U TOUCKOBbIE CHCTEMBI

. http://www.qchem.ru/lectures/

Kypc nekmnuii mo KBaHTOBOM MEXaHHWKE M KBAHTOBOW XHMHH, TOJATOTOBJICHHBIN 1.X.H., IPO.
C.JIL. Xypcanom (baml'Y)

12. http://www.chem.msu.su/rus/teaching/borschevskii/1part.pdf

A5l bopmeBckuii CTpoeHHE aTOMHBIX YacTHUIl. Boaopoomoa00HbIe aTOMBI.

13. http://www.chem.msu.su/rus/teaching/borschevskii/2part.pdf

A5l bopueBckuii CTpoeHHe aTOMHBIX YacTUIl. MHOTO3JIEKTPOHHBIE aTOMBI.

VIL.MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIVINHBI
6.1. YueOHo-1a00paTopHOe 000py/a0BaHMeE:

Ilomemenus s MPOBCACHUA JICKIUOHHBIX W IIPAKTHUYCCKUX 3aH5ITPII>i, YKOMIIJICKTOBAHHBIC

HEOOXOIMMBIM 000PYAOBAHHEM, 3 UMEHHO:

ayJIMTOPUH, OCHAIICHHbIE MYIbTUMEINNHBIMU CPEACTBAMH, JUISl IPOBEACHUS ayIUTOPHBIX U
MPAKTUYECKUX 3aHATUH ayad. 5, 402, 426 0060pyn0oBaHbl MYyJbTUMEIUHHBIMH MTPOEKTOPAMHU
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(InFocus IN 105 (3D Ready), HacrennbiMu 3kpaHamu, HoyrOykamu Samsung NP 300T5A-
AOFRU.

— KOMIBIOTEpHBIN Kiacc xumuyeckoro ¢akymerera (ayn. 209) obGopynosan 12 IIK Intel
Pentium IV ¢ ycranosnennsim nakerom MS Office. imeercst tokaibHas ceTh.

6.2. IlporpamMHoe obecnieuenue:

Jluuenszupyemoe I1O:
— MS Excel B coctae MS Office - 2016
CB0001HO pacnpocTpaHsieMble MPOrPpaMMbI:
— Firefly — nmporpamma Hesmnupuueckux pacueroB [Alex A. Granovsky, Firefly version 8,
www http://classic.chem.msu.su/gran/firefly/index.html];
— Molecular Modeling and Simulation Kit (MaSK) nyist Bu3yanuzanuu pe3yinbTaToB pacueToB
Firefly, HarnsaHoro npencraBieHus cTpoeHus MoJiekyn u Buga MO.

6.3. TexHn4YeCKHE U IJIEKTPOHHbIE CPEACTBA:

VII.OGPA3OBATEJIbBHBIE TEXHOJIOT'NHU
B mpouecce HN3Yy4YCHHUA JOUCHUITIINHBI ((Ha}le)KHOCTB COBPEMCHHBIX METOOOB
BBEIYHUCIIMTEILHON XUMUH)) HCIIOJIB3YIOTCA KaK TpaaAWuIMOHHBIC, TaK W HWHHOBAIMOHHBLIC
TEXHOJIOTUH, AKTUBHBIC H HWHTCPAKTHBHLIC MCTOABI H q)OpMBI 06yqu1/1$[: 00BSACHUTEIIBHO-
WUTIOCTPATHBHBIA ~ METOJ] €  JJIEMEHTaMH  TNPOOJIEMHOTO  HM3JIOKEHHS,  TEXHOJOTHS
poheCcCHOHANTBHO-OPUEHTUPOBAHHOTO O0Y4YEHUs, JICKIIMH, CaMOCTOSITeIIbHBIE PaboThI, pa3dop
KOHKPETHBIX CUTYAI[HH.

VIIL.OOEHOYHBIE MATEPHAJIbI VTSI TEKYIIETI'O KOHTPOJISI M
INPOMEXYTOYHOU ATTECTAIIUHN

Ouenounnie cpeacrsa (OC):

OneHouHbIE CpPeICTBA TEKYIIEro KOHTPOJIS GOpMHUPYIOTCS B cOOTBETCTBUU C [lonoxeHnem
0 OalTbHO-PEUTUHIOBON cHCcTeMe yHuUBepcuTeTa. Ha3zHaueHue OLIEHOYHBIX CPEICTB TEKYIIETo
KOHTPOJIS - BBISIBUTH y oOyuatomuxcs chopmMupoBaHHOCTh kommeTeHnuii: [TK-6.

Marepuajibl UIi TPOBeIeHUS]I TEKYLIEro M MPOMEKYTOYHOI0 KOHTPOJISI 3HAHMIA
CTY/I€HTOB:

Ne Bun xonTpois KouTtponupyembie Tembl (pa3ienbl) Komnerenmun,
KOMIOHEHTBI
KOTOPBIX
KOHTPOJIUPYIOTCS
1 Yyactue B JUCKYCCHIX
HHCKY Meron Xaprpu-doxka. basucHbie IK-6
Ha CEMHHApPCKOM -6.
HaOOPBHI.
3aHITUH
2 Yyactrue B AUCKYCCHUSIX
Meroasl ONTUMH3ALUKA TEOMETPUH U IK-6
Ha CEMHHApPCKOM -6.
pacueTa KoJiedaTeIbHBIX MOMPABOK.
3aHITUH
3 Yyactue B AUCKYCCHUSX | YUeT JJIEKTPOHHOM  KOppelslUd B
Ha ceMuHapckoMm | Merogax T®II, MPn, cBsa3aHHBIX TTK-6.
3aHITUH KJIaCTepOB M KOH(UTYPAIMOHHOTO
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B3aUMOIEVCTBUS.

4 VYyactue B JTHUCKYCCHSIX
KomOuHMpOoBaHHBIE TOAXOABL.  Y4Yer IK-6
Ha CEMUHApPCKOM -0.
pacTBOpUTESL.
3aHSITUH
BOIIPOCHI JIs1 COBECEJJOBAHUSA
Cemunap Nel. Meroa Xaprpu-®oxka. bazucaeie HaOOPEI.
1. Ponb 1 MecTO KBAHTOBOXUMHUYECKUX METO/I0B UCCIIE0BAHNS B COBPEMEHHOM HayKe.
2. OcHOBHBIE TPUOIMKEHNSI KBAHTOBOM XMMHUU: aAadaTUUECKOE, OJJHOAIEKTPOHHOE.
3. Onpenenurens Creiirepa. Meroa Xaprpu—Doxka.
4. basuc. AGOGpeBuaTypsl HAOOPOB OA3UCHBIX PYHKIUN U UX CMBIC. TUIbI 6a3UCHBIX HAOOPOB.
Cemunap Ne2. MeTo/1bl ONTUMH3AI[MN TEOMETPUH U pacueTa KoJiedaTeIbHbIX MOMPaBOK.
1. Teopus ¢pynkunonana mioTHocTH (TOIT). O6GMeHHO-KOppeIHMOHHbIE (PYHKIIMOHAIIBI.
2. [Ipubnmxenue nokanbHo# motHocT (LDA).
3. O6006mmenHoe rpaaueHTHoe pazioxeHue (GGA).
4. T'uOpuanble GyHKIUOHABI.
5. CpaBHEeHHE Pe3ylIbTaTOB pacuyeTa reOMETPUHU U KOJeOaTEeIbHBIX MOMPAaBOK B paMKax METOIOB

Xaprpu—®oka u nonyasipHeix MerooB TOII.

Cemunap Ne3. Vder snexkrpoHHoOW Koppensiuud B Metonax TOIIL, MPn, cBs3aHHBIX

KJIaCTEPOB U KOH(PUTYPAIMOHHOTO B3aUMOJICHCTBHUSI.

1.
2.
3.

Mertoibl yueTa 3J€KTPOHHON KOPPESAILUU.

JIBaX1pI-ruOpuIHbIE (DYHKITHOHAIIBI.

CpaBHEHHE pe3yJabTaTOB pacyeTa YHEPreTHIECKUX XapaKTEPUCTHK B PAMKaX METOIOB TEOPHH
Bo3MymieHnid Mémnepa-Ilneccera, qBaxxIpI-THOPUAHBIX (PYHKIIMOHAIOB, METOJIOB CBSI3aHHBIX
KJIACTEPOB.

Cemunap Ne4. KomOMHMPOBaHHBIC TIOIXO0ABI. YUET PaCTBOPHUTEIIS.

. HpI/IHI_[I/IHBI KOHCTPpYHUPOBAHUA KOM6I/IHI/IpOBaHHHX PACUYCTHBIX CXCM.

Bricokorounsie komOuHuUpoBanHbIe npouenypsl G2MP2, G3, G4 u CBS-QB3.

. Crmoco0OmI y4d€Ta PACTBOPUTCIIA: KOHTUHYAJIbHBIC, KIIACTCPHBIC, KJIACTCPHO-KOHTUHYAJIbHBIC

MOJIEJIH.

HpOMexcyTqua;[ aTTccranuAa (361 ltem) IMPpOBOAUTHECA C  HCIIOJIB30BAHUCM 0aabHO-

peﬁTHHFOBOﬁ CHUCTCMbI OLICHUBAHUS PC3YIIbTATOB O6y‘leHI/I$I.

AN e

NPUMEPHBINA MEPEYEHB BOITPOCOB U 3AJJAHUM K 3AYETY

Poub 1 MeCTO KBAHTOBOXUMHUYECKUX METOJIOB UCCIIEI0OBAaHMsI B COBPEMEHHO HayKe.
OcHOBHBIE TPUOIMKEHUSI KBAaHTOBOM XMUMHUU: alnabaTUYeCcKOe, OJJTHOAIEKTPOHHOE.
Omnpenenurens Cneiirepa. Meron Xaprpu—Doka.

basuc. AOOGpeBuaTypbl HAOOPOB Oa3UCHBIX PYHKIUH U UX CMBICH. TUIbl Ga3UCHBIX HAOOPOB.
Teopus ¢pynkumonana miaotHocTH (TDII). O6MeHHO-KOppeTIMOHHbBIE (HYHKIIMOHAIIBL.
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[Tpubnmxenue nokanbHOM IoTHOCTH (LDA).
O6o006uiennoe rpaauenTHoe pasznoxenue (GGA).
I'uGpuaHbIe QYHKIIMOHABL.

A S

CpaBHeHHE pe3ylIbTaTOB pacuyeTa TeOMETPHUU U KOJIEOATEIbHBIX MOTMPABOK B PAMKaX METO/I0B

Xaprpu—®oka u nonyiasipHeix Merogos TOII.

10. Meroapl ydera 3JIEKTPOHHON KOpPEIALUH.

11. JBaxasl-rubpuanbie (pyHKIMOHAIIBL.

12. CpaBHeHME pE3y/IbTAaTOB pacyera SHEPreTHUYECKUX XapaKTepUCTUK B paMKax METOJIOB
Teopuu Bo3MymieHnid Mémrepa-Ilneccera, ABaabI-THOPUIAHBIX (YHKIIMOHAJIOB, METO/IOB
CBSI3aHHBIX KJIaCTEPOB.

13. TpuHOUTIBI KOHCTPYHPOBAHHUS KOMOMHUPOBAHHBIX PACUETHBIX CXEM.

14. BricokoTouHbIe KOMOMHMpOBaHHBIE Tpoueaypbl G2MP2, G3, G4 u CBS-QB3.

15. Croco0Opl yueTa pacTBOpPHUTENS: KOHTHHYAIbHbIE, KIaCTepHBIC, KIACTEPHO-KOHTHHYAIIbHBIC
MOJIENH.

16. Ilpumepsl BbIOOpA METOIUKH PACUETOB.
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IINTIAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA 1JI51 ®OPMHUPOBAHUSA

KOMIIETEHIIUI

I/IH)II/IKaTOPBI HOCTHIKCHHUA
KOMIICTCHIIUHN

Pe3yabTaThl 00yueHus
(3HaTBb, yMeThb, BJIaJIeTh)

IIpoueaypa oueHuBaHus

HJ[Kniks.1
3HaAEeT TEOPETUUYECKUE
OCHOBBI 0a30BBIX
XUMHYECKUX JTUCITUTUTHH
(HEOpraHu4ecKou,
OPraHN4eCcKOu,
aHAJTUTHYICCKOM,
(bu3znyecKoil XuMun) u
CrocoObI MX UCIIOJIH30BAHUS
IIPY PEIICHUHA KOHKPETHBIX
XUMHYECKUX 3a7a4

3HaeT: COBPEMEHHBIE TTOIXO/IbI,
UCIIOJIb3YEMbIE TIPU
MO/IETTUPOBAHUU
IPOCTPAHCTBEHHOTO U
3JIEKTPOHHOTO

CTPOEHUS MOJIEKYJISIPHBIX CUCTEM,
MEXaHU3MOB PEaKIUH;
BO3MOYKHOCTH U OTpaHUYEHHUS
pacyeTHBIX METOJIOB KBAHTOBOM
XHMUU TIPU pEIICHUN
IPAKTHYECKUX 3a/1a4.

Ywmeer: OPHUEHTUPOBATHCS B
HEePAPXUIECKOMN CHCTEME
KBAHTOBOXMMHYCCKHUX PACUCTHBIX
CXeM, TI0JIh30BaThCSI COBPEMEHHBIM
MPOTPAaMMHBIM ~ 00€CTIEUEHUEM H
npodeccuoHanTbHBIMU 6azamu
MaHHBIX JJIs pelleHus 3anad B
n30paHHON 00MacTH XUMHHU WU
CMEXHBIX HayK.

Baaneer:

HaBbIKaMHM HCIIOJIb30BaHUs CCTHU

WNHTepHeT U1 MOMCKa Yy4eOHOW u

HAy4YHOM uHpopmManuu;
COBPEMEHHBIMU KBaHTOBO-
XUMHYECKUMHU METOJIaMu u
POrpaMMaMHu.

Brinosnenue
MPAKTUYECKHUX 3aJaHUN,
paboTa Ha ceMUHapax.
3amuTa npe3eHTaIu C
000CHOBaHHEM BBHIOpAaHHOM
METO/IMKH pacueTa Jjis
MOJIEKYJISIPHOM CHCTEMBI
(cuctem), u3ygaemoi B
pamkax HUP unu BKP
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HporpaMMa OLICHUBAHUA KOHTPOJUPYEMbIX KOMIIeTeHIIMIi:

Tema wnm pazgen | Kon unaukatopa [Lnannpyemslit IToxa3arens Kpurepuit ouennBanus HanmenoBanue
JIACIATLTHHBL KOMIIETEHIIN U pe3yabTaT 0C?
TK? ITA*
Meton Xaprpu-®oxa. NKnk-6.1 3HaTh: 3Haer: ocHOBHbIe | Bmaneer marepuaiom, YO, I13
basucHsie HAOOPBI. 3Haer TEOPETUYECKUE npuOIMKEHNUsST KBAaHTOBOM | MPEICTABIIEHHBIM B
TEOPETHUECKUE OCHOBBI pelieHus]; XuMuK:  aguabatudeckoe, | paszaene «Bompocsl
OCHOBBI 0a30BbIX | ypaBHEHUS OJ/IHORJIEKTPOHHOE; Ui cobeceJoBaHUs,
XUMHUYECKUX [lIpenunrepa ab0peBHaTypHI HabopoB | cemuHap 1, No 1-4.,
TUCITUTITAH METOJIOM XapTtpu{ 0a3uCHBIX (QYHKIIUA WU UX
(neoprannyeckoii, | Poka, MOCTPOEHHUS] CMBICJI; THUIIBI 0a3MCHBIX | AKTHBHO OTBEYas Ha
OpraHMYecKo, 0a3uCcHBIX HA0OPOB. | HAOOPOB. CEMUHapax.
AHATMTHYIECKOM, YMerb: onpeneniaTs | YMeer: 000CHOBBIBATH
dbuzmdeckoin CMBICI ~ TIPUHATHIX | BEIOOp OaszwcHoro Habopa | Bemosmun 2/3
XUMUHN) U 0003HaYeHU JUTS peliaeMon 3a1auu CaMOCTOATEILHOMN
CrocoObI X 0a3uCHBIX HabOPOB, paboTHI. 5
WCII0JIb30BaHUS 000CHOBBIBATh 2
MIPU PEIICHUH BBIOOp Oa3uca s “
KOHKPETHBIX pelaeMoin 3a1aun
Metonpl onTUMHU3ALUU | XUMUYCCKHX 3HATD: 3naer: wucnoJsbdyemble s Bnaneer matepuanom, | YO, I13
reOMETpUM U pacuera | 3aJa4 TEOPETUYECKHE ONTUMM3AIMK TE€OMETPUU H| MPEICTABICHHBIM B
KoJiebaTeTbHBIX OCHOBBI TOMYJISIPHBIX| pacyeTa Kose0aTeNbHbIX| pasnene «Bompocsr
MOTIPaBOK. METOJIOB MOTPAaBOK METOJbI: OOIIYO| ISl cOOeceI0BaHUSY,
ONTUMM3AINH XapaKTePUCTHUKY, TpaHUIlbl H| cemuHap 2, Ne 1-5.
TeOMETPHH U pacueTa 00JacTh MPUMEHEHHUS.
K0J1e0aTeIbHBIX Ymeer: 000CHOBBIBATh | AKTHBHO OTBEYAaJ Ha
MOTPABOK. BEIOOD METOJa | CeMUHapax.
YMmern: ONTUMU3ALNYN TEOMETPUU U
OpUEHTHpPOBAThCSA B | pacdera  KoseOaTenbHbIX | BoimomaHun 2/3
COBPEMEHHBIX MOMPABOK JUISl PEIIaeMOM | CaMOCTOSITEIbHOM
METOJIaX 3a/1a4u paboThI.
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Yyer ANEKTPOHHOU
KOppEJSIIIUA B METOJIax
T®II, MPn, cBsI3aHHBIX
KJIaCTepOB u
KOH(PUTYPAITMOHHOTO
B3aMMOJIEHCTBHUS.

OIITUMMU3AIINHU Bna}leeT . HaBbIKaMU

reOMEeTpUH U | aHanm3a u otbopa

pacuera HauOosiee aJICKBATHBIX

K0J1e0aTeJIbHbIX 3azaye METOJI0B

IIOIIPaBOK ONTUMH3AlINU I'COMETPUN U

Baaners: HaBbIKaMu | pacyeTa  KOJIeOaTEeIbHBIX

BI)I60pa AACKBATHOT'O | MIOIMPABOK, a TaK¥XKE

3a1a4ye METO0/1a | MOCTPOEHUS] COOCTBEHHBIX

OIITUMMU3AIINU BAapHUaHTOB PACUCTHBIX

TrCOMETpUHr Hn | CXEM.

pacuera

KoJIeOaTeIhbHBIX

TIOTIPaBOK

3HaTh: 3Haer: Metobl| Bnaneer marepuanom, | YO, [13
TEOPETUYECKHE WCIIOJIb3yeMbIC I pacydeTal MPeACTaBICHHBIM B
OCHOBBI TOMYJISIPHBIX| SHEPTE€TUYECKUX paznene «Bompocsl
METO/IOB pacueTa XapaKTepHCTUK U1 coOeceIoBaHUs,
SHEPreTUYECKUX MOJIEKYJISIDHBIX ~ cucTeM || cemMuHap 3, Ne 1-3.
XapaKTepUCTHK  JUIs]| peaKiuii: o011yIo

MOJIEKYJISIPHBIX XapaKTEePUCTHUKY, TPAHUIIbl 1| AKTHUBHO OTBEYas Ha

CHUCTEM M peaKuuil
Ymers:
OPHUEHTHPOBATHCS B
COBPEMEHHBIX
METOJlaX  pacyera
SHEPreTUYECKUX
XapaKTEPUCTUK IS
MOJIEKYJIIPHBIX
CUCTEM U pPEaKLUu
Baanern:
HaBBIKAMU BbIOODA
aJICKBaTHOTO

3aaa4e METOoJa

00J1aCTH TPUMEHEHUS.

YMeer: 000CHOBBIBATH
BBIOOp METO/Ia pacyeTa
SHEPTEeTHYCCKHUX
XapaKTEPUCTHK
MOJIEKYJIIPHBIX CHCTEM U
peakIui s peraeMoi
3aJa4H.

BJageer: HaBLIKAMU
aHaim3a 1 oTbopa
HanOoJIee aJIcKBaTHBIX
3a/1aue METOJ0B pacuera

OHCPICTHYCCKUX

CEMHUHapax.

Bemmonann 2/3
CaMOCTOSTEILHOU
paboTHI.
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KomM6unupoBanHbie
TOIXO/IBI. Yyer
pacTBOpPUTEISL.

pacuera
JHEPIreTUYECKUX
XApaKTEPUCTHUK IS
MOJIEKYJISIPHBIX
CUCTEM U peaKLun

XapaKTEPUCTUK
MOJICKYJIAPHBIX CUCTEM U
peaKkuuii, a TaKxKe
MOCTPOCHHUS COOCTBEHHBIX
BAapHUaHTOB PACUCTHBIX
CXEM.

3HaTh:
TEOPETUYECKHE
OCHOBBI
KOHCTPYUPOBAHHUS
KOMOMHUPOBAaHHBIX
pacyeTHBIX CXeM,
BBICOKOTOYHBIX
KOMOMHUPOBAHHBIX
MpoLeayp, METOJIOB
ydyeTa pacTBOPUTEIIS
YMmers:

OpUEHTHUPOBATHCS B
MPHUHIUTIAX
KOHCTPYHPOBAHHS
KOMOWHHUPOBAHHBIX
pacueTHBIX CXeM,
criocobax y4aeral
pacTBOPUTEIIS

3HaeT: 3HAeT IPHUHIMIIB

KOHCTPYMPOBaHUS
pacyeTHBIX CXEM; METO/Ib]
BBICOKOTOYHBIX
KOMOMHHUPOBAaHHBIX
MpoIeayp: 0011yI0

XapaKTCPUCTUKY, 'PAaHUIIBI H
00JacTl MPUMEHEHHUSL.
Ymeer: 000CHOBBIBATh
BBIOOD TTOJTHON pacueTHOMU
CXEMBI, CITIOCOOBI yueTa
pacTBOpPHUTEITS.

Brageer matepuaiiom,
MIPE/ICTaBJICHHBIM B
pasaene «Bompocsl
IS cobeceToBaHUY,
cemunap 4, Ne 1-3.

AKTHUBHO OTBEYaJI HA

CEMUHapax.
IIpencraBun u
3aIUTHII TTPE3ECHTAINIO
C 000CHOBaHHEM
BBIOOpA METOoJa
pacuera I

npeanonaraecmon HUP
niu BKP

YO,
IIpe3enTanus

YO — ycrHb1# onpoc, 113 — npakTuueckoe 3agaHue.
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KPUTEPUM OLIEHMBAHW A PE3YJIBTATOB OBYYEHUA:

a) IPOMEKYTOUHAS aTTECTALMS - 3a4eT

B cooTseTcTBUH ¢ OabHO-peHTHHTOBOM crucTemoit UT'Y i monydenus 3adera o
AUCUMIITHHE «HaaeKHOCTh COBPEMEHHBIX METOI0B BEIYHCIIUTENBHON XUMUMY CTYIEHTY
HeoOxoaumMo Habpath He Menee 60 GaIoB.

1. OGsi3aTeNbHBIM YCIOBUEM SBIACTCS BBIIOIHEHHUE CTYIEHTOM 4 IPAKTHUECKUX 3aaHHH 110
JaHHOH JTUCLMIIIHHE, OATOTOBKA M 3aIllMTa IPE3CHTAIUH 10 TeMe BRIOOpA METOMUKH PACUETA.
[Ipy BEITIONTHEH UK MPAKTHUECKUX 3aTaHUE OLICHUBACTCS TIOJIHOTA PEIIEHHBIX 3a/1aY, B 3AIIUTE
IPE3CHTAlNK OLIEHUBACTCS CTPOMHOCTD JIOKIIa/a, KAYECTBO MILTIOCTPATHBHOTO MaTepUara,
OTBETHI Ha BOMIPOCHL.

2. Or4erT 10 Kax10# NpakTHdeckoi pabore oneHuBaercs B 20 6amw1oB. OLeHUBASTCS IOTHOTA U
[IPAaBHJIBHOCTD BBIIIOJTHEHHOTO 3alaHUs, a TAKKE CPOKH MTPEAOCTABIICHHS.

3. IlonroToBKa u 3aIuyTa Npe3eHTaliy onedusaercs B 40 6aos.

PazpaboTuumk:
Kanza. xuMm. nayk B.b. Open

[Tporpamma coctasnena B cootseTcTBUY ¢ TpedoBanusamu OI'OC BO u yyeToM pekoMeHjamuil
[TOOII o manpasnernuto u mpodumo moarotosku 04.03.01 — « Xumusy.

IIporpamMma paccMOTpeHa Ha 3acelaHiU Kadeapbl 00Iel u HeopraHudecKol xumun «1 1y
arpestst 2025 1. ITpotoxon Ne 4 | n

3aB. kaenpoii / A.1O. Cadporos /
Hacrosinas nporpamma, He MOKEE-GEITE

TIpEe(BAPUTENBHOTO MMChMEHHORO-pA3pe st KadenpbI-pa3paboTIHKa IPOrPAMMBL



