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|. IEJIA Y 3AJJAYM JUCHUILINHEBI:

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

3amauu:
1. aThb HpeI[CTaBJIeHI/Ie (0] COBpeMeHHI)IX KBAHTOBOXUMHUYCCKUX MCTOHAX MHCCIICHJOBAHUA

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

2. HAay4YUTb CTYACHTOB XUMHNYECKOT'O (1)aKYJ'II)T€Ta MMpaBUJIbHO OPUCHTHUPOBATLCHA B
I/IepapXI/ILICCKOI\/JI CUCTCMEC KBAHTOBOXUMHUUYCCKUX PACUYECTHBIX CXEM;

3. cdopmMupoBaTh yMEHUE IPUMEHSTH Ha MPAKTUKE ITOTYICHHBIC 3HAHUS.

II. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOnas mucnumuinHa «HaJaeHOCTh COBPEMEHHBIX METOJIOB BBIYHCIUTEIHLHOM
XHUMHI» OTHOCUTCS K (PaKyIbTaTHBHOM JUCITUILUIMHAM 110 BBIOOPY BapUATUBHOM YacTH yIeOHOTO
IUIaHa MOJroToBKH OakaiaBpoB no Hampasienuio 04.03.01 - Xumus (PT/L.02).

2.2. ]Ins w3ydeHUs IAHHOW Yy4eOHOW IUCIUIUIMHBI HEOOXOJMMBI 3HAHHS, YMEHHS W
HaBBIKH, (JOPMUPYEMBIE TTPEIIICCTBYIONTUMU JUCIUTUTHHAMHE, 3 UMEHHO |

«Marematuka» (51.0.10),

«Oo6mas xumust. Xumus Hemetamuios» (51.0.16),

«Oprannueckas xumus» (51.0.20),

«Mudpopmaruka» (51.0.22),

«Mudopmarrka u BerurcauTeabHas Texauka» (b1.0.23),

«Dusnueckas xumusi. Xumuueckas TepmoauHamukay (b1.0.24),

«Dusnveckas XuMus. DIEKTPOXUMUsL. XUMUUeCKas KuHeTHKa 1 KaTanu3y (b1.0.25),
«KBanrtoBas mexanuka» (51.0.30),

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

2.3 IlepeueHp mocienyOIMX Y4eOHBIX JUCHMIUIMH TporpamMmbl OakajmaBpuara IO
HanpaBieHuto 04.03.01, ama KOTOphIX HEOOXOJMMBI 3HAHUSA, YMEHUS M HaBBIKH,
(dhopmupyeMble JTaHHOW y4eOHON TUCITUTIIIMHOM:

«KoMmbroTepHoe MOAETUPOBAHUE MOJEKYISPHBIX CUCTEM: OT CXEMBbI 0 MEXaHU3Ma PEaKIIUK»
(®T/1.03),

«[Ipenmumnomuas npaktuka» (62.0.01(I1x)),

«[logroToBka K mpoueAype 3alluThl M 3aIlIUTa BBIMTYCKHOW KBATH(PUKAIIMOHHON pabOTHI»

(63.01(11)),

U Marucrparypsl no HanpasiseHuto 04.04.01:

«KBanroBas xumusn» (51.0.04),

«H(pOpMAaIIMOHHBIE TEXHOJIOIMU B XUMUYECKHX uccienoBanusx» (b1.B.08),

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

«[Ipenmumnomuas npaktuka» (62.0.01(I1x)),

«ITonroroBka K mpoueaype 3allUThl M 3al[UTa BbITYCKHON KBaJM(PHUKAIIMOHHON pabOTHI»

(B3.01(J)).



I1l.  TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUSA JUCIHUIIVIMHBI

[Ipouecc

OCBOCHHA JUCHUIIIMHBI

HampaBJieH Ha (OpPMUPOBAHUE

KOMIIETEHITUN

(anmemenTOB caemyronux kommeTeHnui) B cootBerctBuu ¢ ®I'OC BO u OIT BO no panHOmy
Hanpasnernuto nooeomoesxu 04.03.01 «Xumusny, npoguns: Xumus.
IlepeyeHn MIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHS MO TUCIUILIAHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUS KOMIIETEeHIUI

KoMmnerenuus HNuauxaropsl Pe3ynabTaTsl 00yyeHus
KOMIIeTEeHI M
IIK-6 HKnks.1 3HaTh:

Crioco0eH npUMEeHSTh
OCHOBHBIE €CTECTBEHHO-
Hay4YHbIE 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHUS
XUMHUYECKON HAYKH IPH
aHaJIN3€e MOJyYEeHHBIX
pe3yabTaToOB

3HaeT TeopeTHUECcKre
OCHOBBI 0a30BBIX
XUMHWYCCKHAX JIUCIIUATLITIH
(HEOpraHWYECKOH,
OPraHNu4eCcKOu,
aHAJTUTUYECKOM,
buznyeckoil XuMum) u
CrocoObI X
WCTIOJTh30BAHUS

TP pEIICHUH
KOHKPETHBIX
XUMHYCCKHX 3a71a4

COBPEMEHHBIE TI0IX0/IbI,
WCIIOJIb3yEMBIE IIPYU MOJECIIUPOBAHUA
IIPOCTPAHCTBEHHOTO U DJIEKTPOHHOTO
CTPOCHMS MOJIEKYJSIDHBIX CHCTEM,
MEXaHU3MOB PEaAKIUH;
BO3MOKHOCTM M OTpPaHUYEHHUS
pacyeTHBIX METOJOB  KBAaHTOBOM
XUMUU MIPU PELIICHUN MPAKTUIECKUX
3ajady;

YmMmernb:

OPHUEHTUPOBATHCS B UEPAPXUUCCKOM
CHUCTEMC KBAaHTOBOXUMHUYCCKUX
pacueTHBIX CXEM, IOJb30BaThCs
COBPEMEHHBIM POrpaMMHBIM
obecrieueHueM "
poeCCHOHATBHBIMH 0azamu

JNAHHBIX JUIA pEIICHWs 3amad B
n30paHHON 00JIaCTH XUMHH  HWJIH
CMEXHBIX HayK;

Baagern:

HAaBbIKAMU  KCIIOJIb30BAHUSI  CETH
WNHTepHer mns moucka ydeOHOU u
Hay4YHOM uH(bopMaIuy;
COBPEMEHHBIMU KBaHTOBO-
XUMHYECKUMHU MeToIaMu u
POrpaMMaMHU.




IV. COIEPKXAHUE U CTPYKTYPA JTUCHUIIJIMHBbI
TpynoeMKoCTh AUCHMIIJIMHBI COCTABJsAET 1 3a4eTHYI0 eMHUNY, 36 YacoB.
dDopMa NPOMEKYTOUYHOM aTTeCTALUM: 3auem

4.1 Conepma}me AUCHUIIJIMHBI, CTPYKTYPHUPOBAHHO€ IIO0 TEéMaM, ¢ YKa3aHHEM BH/I0B y‘leﬁHbIX 3aHATHIL M OTBEIEHHOI0 Ha HMX
KOJIN4YeCTBA AKAACMHUICCKHUX YaC0B

Bupl yue6HO# pabOThI, BKIIFOYAs] CAMOCTOSATEIBbHYIO PaboTy

oOyuarouxcs U TpyA0EMKOCTh
DOopMBI TEKYIIETO

§ (B yacax)

) KOHTPOJISI

= KonTtakTHas paboTa rpemnoaBaTess ¢ . _
o S YCIIEBa€MOCTH;

Ne i/ Pasnen mucrunianyel/ TeMBI @) 00yJaroIuMUCS z .
5 dopmMa MpoOMEKYTOUHON
= aTTeCTaI[uu

CemuHapckue KCP + KOHCVILTALHH + S

HCYJIbTAallUHU <

Jlexuyu (paxTHYECKHUE Ké/) H § S (no cemecmpam)

O
<

3aHITHS) Ssg

Brenenne. Meron Xaptpu-doxka. .
1 BasucHbIe HAGOPDI. 6 2 2 2 2 YcTHBI# onpoc

MeTo/16! ONITUMHU3AIMH TEOMETPUH U
2 pacdera Kojie0aTelIbHBIX HOMPABOK. 6 2 2 2 2 VT onpoc
Cpasuenue ab initio u TPII nmoaxomoB

PacueTsl sHEpreTUYECKUX XapaKTEPUCTHK.
3 VY4er 3eKTpOHHOU KOPPESAIUHU B METO1aX

T®II, MPn, cBsi3aHHBIX KIACTEPOB U 6 2 3 3 2 ¥ CTHEIH OIPOC
KOH(QUTYPAIIMOHHOTO B3aUMOICHCTBHSI.
KoMOUHUPOBAHHBIE T10IXO/THI.
4 BricokoTOYHBIE KOMOMHHUPOBAHHBIC 6 2 3 3 2 YCTHBIH 0mpoc
MPOIETYPHI.
Hroro uyacos 8 10 10 8 3auer




4.2 Tl1aH BHeayIUTOPHO# CaMOCTOSATEIbHOI padoThl 00Y4YaIOLIUXCSl 10 THCHHUILJIMHE

CamocrosiTenbHas paboTa 00yJaronIxcst

y‘le6HO-MeTOI[I/I‘leCKOG

Cemectp Hazsanue pasnesna, TeMEBI C 3anaTBI Ornenoynoe obecrnieueHue
s OKH o
P ’ Bun camocrosiTensHOM paboTHI P BpEMEHU CPEICTBO CaMOCTOATCIBHOU
BBIIIOJIHCHU S pa60TBI
(dac.)
Bsenenue. Meron Xaptupu-®doka. Pemenue 3a1a4 Ha pazoop CM. CIIHCOK
bazucHbie HaOOPBI. 0003Ha4YCHMI 0a3UCHBIX HAOOPOB, . PEKOMEHIyeMOit

6 2 YCTHBIH OIpoc

00ocHOBaHMe BbIOOpaA Oazuca st nuteparypsi (1-5)
pelraemMoi 3a1auu

6 |Meroxsl onTUMuU3auK reoMeTpud 1 ([ToMCK 1 aHATTU3 IUTEPATYPHI O CM. CITHCOK
pacuera Koye0aTeIbHbBIX TOMPABOK. METO/IaX, UCTOIB3yEMBIX JUIS PEKOMEHyeMOn
Cpasuenue ab initio u TOIT moax010B. [ONTUMH3AIHHA T€OMETPUH 2 YCTHBIN ompoc [mutepatypsl (1, 2, 6,

MOJICKYJIIPHO# CUCTEMBI (CHCTEM), 8,9, 10)
n3yyaemol B pamkax HUP nim BKP

6 |Pacuerhl SHEpPreTHYECKIX CM. CITHCOK

N ITouck u ananu3 TuTEpaTypsl O N
XapaKTePUCTHK. YUET dJIEeKTPOHHOH PEKOMEHyeMOn
METO/1aX, UCIOJIb3YEMBIX JUIsl pacyera
koppensiuu B metonax TdII, MPn, . . auteparypsl (1, 2, 6,
SHEPTUU MOJIEKYISPHOU CUCTEMBI 2 YCTHBIH OIpoc
CBSI3aHHBIX KJIACTEPOB U . 7, 8,9, 10)
KOH(UTYPALHOHHOTO (cuctem), nzyuaemoit B pamkax HUP
. ni BKP
B3aMMO/ICHCTBUSI.

6 |KoMOuHUpOBaHHBIE MOIXO/IBI. [ToaroroBka mpe3eHTallU C OueHka  |[CM. CIHUCOK
BricokoTouHble KOMOMHUPOBAaHHBIE  |00OCHOBAaHHEM BBIOPAHHON METOIUKHU MpEe3EHTALNH U |pEKOMEHIyeMOi
MIPOLIEYPBHI. pacuera AJisl MOJIEKYJIIPHOI CHCTEMBI 2 3amuThl  |nmuTeparypsl (1, 2, 6,
VYyeT pacTBOpuUTENS. (cuctem), nzyuaemoii B pamkax HUP npeiaraemor |7, 8, 9, 10)

ninu BKP 0 Imoaxoaa
OO611ast TpPYA0EMKOCTh CAMOCTOSITENILHOM paboThI 10 TUCHUTUIHHE (dac) 8
Brogxer BpeMeHH CaMOCTOATEIbHOM PadoThl, NPeIyCMOTPEHHbIH Y4eOHbIM IIJIAHOM JIJISI 3

JAHHOM TMCHUILIHHBI (Yac)

Koumaxmnas paboma moocem 6Ovimv  ayoumopHol,

obpazosamenvHol cpeoe.

Koumaxmmnas paboma npu npogedenuu y4eOHbIX 3aHAMUL N0 OUCYUNTIUHAM (MOOYIAM) 8KII0Uaem 8 ceOsl:

8HeayOUmMopHoL,

a makoce NpPoBOOUMbCS 8 INeKMPOHHOU UHGDOPMAYUOHHO-




3auAMUA TeKYUOHHO20 MUna (lekyuu u umvie yueOuvle 3aHaAmus, npeoycCmMampusaouue npeumyuecmseHylo nepeoayy yuebHou ungopmayuu
neodazo2udeckuMy pabomHUKamy OpeaHu3ayuy u (Uiu) auyamu, npusiekaemMviMy opeanu3ayuell K peaiuzayuu oo0pazoeamenbHulX NPOSPAMM HA UHBIX
VCIL0BUAX, 00YUAIOWUMCS),

3aHAMUSA CEMUHAPCKO20 MUNA (CEMUHAPbL, NPAKMU4ecKue 3aHamus, npaKmuKymbl, 1a00pamopHsie pabomsl, KOJIOKSUYMbL U UHbIE AHANOSUYHbIE
3aHAMUSL),

2PYnnosvie KOHCYIbmayuu,

UHOUBUOYATILHYIO pabomy 00y4aruuxcsa ¢ nedazoeudeckKumMu pabomHuKamy opeanu3ayuu u (Uiu) 1uyamu, npusiekaemviMu opeanuzayuel K
peanuzayuu 00pazo08amenbHbiX NPOSPAMM HA UHBIX YCI0BUAX (8 MOM YUCie UHOUBUOYATbHbIE KOHCYIbMAYULL);

UHYIO KOHMAKmMHYI0 pabomy (npu HeoOXooumocmu), npedycMampusarowyio 2cpynnosyro uid UHOUBUOVAIbHYIO pPAOOmMY 00y4arowuxcs ¢
neoazocutecKuMu paboOmHUKamy OpeaHu3ayuy u (i) auyamu, npusilekaemvimMy opeanu3ayuell K peaiuzayuu oopazoeameibHulX NPOSPAMM HA UHBIX
VCILOBUAX, ONpedensieMylo Op2aHu3ayuell CAmMoCcmosamenbHo.



4.3 Conep:xanue y4eOHOro MaTepuaJia

Coxlepmafme pa3gejioB U TEM TUCHUIIJIHHBI

. Beeoenue. Memoo Xapmpu-®@oxka. bazucnvie navopoi.

Poms m MecTo KBAaHTOBOXMMHYECKHX METOJOB HMCCIICAJOBAHUA B COBpeMCHHOﬁ HayKe.
OcHOBHbIE MNPUOJIMKEHUS] KBAaHTOBOM XUMHUM: aauabaTUYECKOE, OJHOXJIEKTPOHHOE.
Onpenenurens Crneiitepa. Meron Xaprpu—®oka. basuc. AOOpeBuarypsl HaOOpOB
0a3UCHBIX PYHKIMIA U UX CMBICI. THITBI Oa3UCHBIX HAOOPOB.

. Memoouwt onmumulayuu ceomempuu u paciema KolebamebHbIX nonpaeokx. Cpasnenue

ab initio u T@II nooxoooe.

Teopuss ¢ynkunonana muotHocTH (TDII). OOMEHHO-KOPPETSAIUOHHBIE (YHKIMOHAJIBI.
[Mpubnmxenne nokanpHo# twioTHOCTH (LDA). O0600mIeHHOE TI'paIMEeHTHOE pPAa3JIOKCHHE
(GGA). Tubpunnbie d¢yukiuoHansl. CpaBHEHHE pPeE3yJbTaTOB pacueTa Te€OMETPpUU U
KoJieOaTeNbHbBIX MONPABOK B paMKax MeTo/10B XapTpu—®Poka u nonyaspasix MerogoB TOII.

. Pacuemui IHepzemuuecKux xapakmepucmuk. Yuem QJIEKmPOHHOﬁ Koppeiayuu 6

memooax T®II, MPn, ceazannblx Kiacmepoe u KOHPU2ypauuoHHo20 63aumMo0eicmeus.
O0630p METONOB yyeTa AJIEKTPOHHOW Koppemsuuu. JBakIbl-rHOpuAHbIE (DYHKIHMOHAIIBIL.
CpaBHEHHME PE3yJbTaTOB pacyeTa JHEPreTHYCCKUX XaAPAKTEPUCTHUK B paMKaX METOJIOB
Teopuu Bo3mymieHud MeéEmnepa-Ilneccera, nBaXKIbI-TUOPUAHBIX (PYHKIIMOHAIOB, METOJOB
CBSI3aHHBIX KJIACTEPOB.

. Komounupoeannvie nooxoovi. Bvicokomounvie komounuposamnnvie npouyeoypwvt. Yuem

pacmeopumens.
[TpuHIIMTIBI KOHCTPYHUPOBAaHUSI KOMOWHUPOBAHHBIX PACYETHHIX cXeM. O030p BBICOKOTOYHBIX
koMmOuHMpoBaHHBIX mporeayp G2MP2, G3, G4 u CBS-QB3. O630p cmnocoboB yuera
pacTBOpHTENS: KOHTHHYaJbHbBIC, KIACTEPHBIC, KIACTEPHO-KOHTHHYAIbHBIC  MOJICIIH.
HexoTopbie mpuMepsl BHIOOpa METOMKH PacUETOB.

4.3.1. IlepeyeHb CEMHMHAPCKHUX, MPAKTHYECKUX 3aAHATHI U JIAOOPATOPHBIX PadoT

Ne paznena HaumenoBaHnue cemuHapos, Tpyno- W3 Hux
n/n U TEMBbI NPaKTHYECKHX U aGopatopubix | U | poapryveckas Ouenounbie  |@opwupyemie
JOUCLMUILTUHBI pa60T b cpencTsa KOMIIETEHLIM U
(uac.) | TIOATOTOBKa
1 2 3 4 5 6 7
1 1 Merton Xaprpu-®doka. basucheie 2 2 yeTHBii ompoc K-6.1
) HaOOpHL. '
Mertoapl onTUMHU3AIAN
2. 2 TEOMETPHUH U pacyera 2 2 YCTHBIH OIpoc I1K-6.1
KOJIe0aTeIbHBIX MTONPABOK.
YyeT 31eKTpOHHOU KOPpENSILUY B
meronax T®II, MPn, cBA3aHHBIX
3. 3 KJIaCTEPOB U 3 3 YCTHBIN OTIPOC IK-6.1
KOH(QUTyparimoOHHOT O
B3aUMOJEHCTBHUS.
OreHka
Mpe3eHTalnH 1
4 4 KomOnHMpoBaHHbBIE MOIXOIBI. 3 3 — TK-6.1
) VY4er pacTBOpUTES. HpeITATACMOro
MOAX 0/




4.3.2. IlepeyeHb TeM (BONMPOCOB), BBIHOCHUMBIX
CaMOCTOSITeIbHOH paboThI CTY/ICHTOB

Ha CaMOCTOATEC/IILHOC H3YYCHHE

Ne
n/n

Tema

3aganue

dopmupyemas
KOMIICTCHIIMS

WK

1

Pemrenne 3agau Ha pazboop 0603HauUCHUIM
0a3uCHBIX HAOOPOB, 000CHOBAHKE BHIOOPA
Ga3uca Jyisi permaeMon 3a1auu

[1K-6

HJIK k61

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

[1K-6

HJIK k61

[Touck u ananu3 aUTEpaTYpHl O METO/IAX,
HCIOJIb3YEMBIX JIJISl pacyeTa SHEPruu
MOJIEKYJISIPHOM CHUCTEMBI (CUCTEM),
n3yyaemon B pamkax HUP nnm BKP

[1K-6

HJIK nk-e1

IToaroroBka npe3eHTauu ¢ 000CHOBaHUEM
BBIOpAaHHOM METO/IMKH pacuera Jjis
MOJIEKYJISIPHOM CHCTEMBI (CUCTEM),
n3yyaemol B pamkax HUP nmm BKP

[1K-6

HJIK ke

Mar€puaia B BHAC pPCEIICHHA 3aJad, IIOHMCKa MW aHallu3a JIMTCPATYPHBIX MJaHHBIX O METOAAX

4.3.3. MeToauueckne yKa3aHus Mo OpraHu3aluy cCaMOCTOSITEIbHOI PadoThl CTY/IEHTOB

CamocrosarenbHas paboTa CTYJIEHTOB,

CBA3aHHAA C 3aKpCIINICHUEM TCOPECTUUCCKOI'o

HCIIOJIB3YEMBIX I OITHUMH3AllMU TCOMETPUHM M pacdy€Ta ISHEPIruu MOJ'ICKy.]'I?[pHOﬁ CUCTCMBI

(cuctem), myuaemoirr B pamkax HUP wmnm BKP, a Takke B BHae MOATOTOBKH TMPE3CHTAIMH C

000CHOBaHMEM BBIOOpa METOJA pacueTa UIsi U3ydaeModl B paMKax CBOEH HaydHOW paboOThI

MOJIEKYJISIPHOM CHCTEMBI (CUCTEM ), MPOBOJAUTCS BO BHEAYTUTOPHOE BpEMSI.

B xo/e moarotoBKu peKOMEHIyeTCsI:

[ToBTOPUTH JICKIMOHHBIN MaTepHUal.

[Ipu HEoO6X0AMMOCTH 0OPAaTUTHCS K PEKOMEHIOBAHHOM y4eOHOH IuTeparype.

Hpopa60TaTL 3aaaHus, pCIIacMbIC HAa IPAKTHYCCKUX 3aHATHUAX.

[Tpu HE0O6X0AMMOCTH 0OPATUTHCS 32 KOHCYJIbTAlMEH K MPEToaaBaTelio.

4.4. TlpumepHasi TEeMATHKA KYPCOBBIX padoT (MPoeKTOB) (npu Hanuyuu)

Brimonnenue KYpPCOBBIX pa60T HC INIAHUPYCTCA

V. YYEBHO-METOANYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIVIMHBI (MOY JISA)

a) OCHOBHAas1 JIMTepaTypa
1. bapanosckuii B.M. KBaHTOoBass MexaHuka W KBaHTOBas XuMmus: YueO. mocobue / B.W.

Bbapanosckuii. - M.: Akanemus, 2008. - 383 c. - (Bricuiee npodeccroHanbHOe 00pa3oBaHue:
EctectBennsle HaykH). - bubmmorp.: ¢. 379-380.

2. Tpodpumor A.b. Breaenue B kBaHTOBYIO XxuUMUI0: yueO. mocodbue / A. b. Tpodumos; pem.: 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.




KoGruer B.b. KsantoBas mexanwka mius xumukoB. Koncmektsl nekruii. Yacte [, /
B. b. KoGsueB, A.b. Tpopumon, H. M. Burkosckas,.— HWpkyrck: M3patenscteo OO0
«M3parenbcTBO «ActpunTty, 2015. — 120 c.

KoObueB B.b. KsanroBass mexanwka i xumukoB. Koncrekrtsl sekuuit. Yacts Il /
B. b. KoGsrueB, A.b. Tpopumon, H. M. Burkosckas,.— HWpkyrck: MspatensctBo OO0
«U3marenscTBO «ActpunTy, 2018. — 124 C.

[upenscon B.I'. KBanToBas xumus. MoJIeKybl, MOJIEKYJISIPHBIE CUCTEMBI U TBEPJBIE Tela.
VYue6. nocodue. / B.I'.Ilupenscon.—M.:BUHOM. JlaGopatopus 3Hanuii, 2012.— 495 c. Pexum
noctyna ObC uznarensctBa «Jlauby.

0) 10noJIHUTE/ILHAS JIUTEepaTypa
Maitep U. 136pannbie riaBel kBaHTOBOM xumuu / M. Maifep; nep. ¢ anria.— M.: BuHowm,

Jlabopatopus 3Hanui, 2014.— 384 c. Pexxum noctyna DbC uznarenbcra «JIanby.
bapanosckuit B.M. KBanToBOXMMHYecKHE pacueThl MOBBIIIEHHOW TOYHOCTH. Y4eOHOoe

nocodbue, 2015. — C. 89. %

B) NePUONYECKUE U3TaAHUSA (1pU HeoOXo0umMocmu) &
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

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

I') CIIUCOK ABTOPCKUX METOAUYECKUX Pa3padoToK:

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

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

Kypc nekmuii mo KBaHTOBOM MEXaHHWKE M KBAHTOBOW XWMHH, TIOJATOTOBJICHHBIN 1.X.H., IPO.
C.JIL. Xypcanom (baml'Y)

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

A5l bopmeBckuii CTpoeHHE aTOMHBIX YacTHUIl. Boaopo0moa00HbIE aTOMBI.

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

A5l bopueBckuii CTpoeHne aTOMHBIX YacTUIl. MHOTO3JIEKTPOHHBIE aTOMBI.

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YuedHo-1a60paTropHoe 000py10BaHue:

Ilomemenus mis MPOBCACHUA JICKIUOHHBIX W MMPAKTHYCCKUX 3aH5ITPII>i, YKOMIIJICKTOBAHHBIC

HEOOXOMMBIM 000PYAOBAHHEM, 3 UMEHHO:

ayJIMTOPUH, OCHAIICHHbIE MYIbTUMEINNHBIMHU CPEACTBAMH, JUISl IPOBEACHUS ayIUTOPHBIX U
MPAKTUYECKUX 3aHATUH ayad. 5, 402, 426 0060pya0oBaHbl MYyJbTUMEIUHHBIMU MTPOEKTOPAMHU
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(InFocus IN 105 (3D Ready), nacrenHbsiMu 3kpanamu, HoyrOykamu Samsung NP 300T5A-
AOFRU.

— KOMIBIOTEpHBIN Kiacc xumuyeckoro (akymerera (ayn. 209) obGopynosan 12 IIK Intel
Pentium 1V ¢ ycranosiennsim nakerom MS Office. Mmeercs nokanbHas ceTb.

6.2. [IporpammHoe obecnieyeHnue:

Jluuenszupyemoe I1O:
— MS Excel B cocrae MS Office - 2016

CB0001HO pacnpocTpaHsieMble MPOrPaMMbI:
— Firefly — nporpamma nHeammnupuueckux pacderoB [Alex A. Granovsky, Firefly version 8,
www http://classic.chem.msu.su/gran/firefly/index.html];
— Molecular Modeling and Simulation Kit (MaSK) ans Busyanu3anuu pe3y/ibTaToB pacueToB

Firefly, narnsaaoro npeacraBienus cTpoeHus MoieKyn u Buia MO.

6.3. Texunyeckue 1 3J1eKTPOHHbIE CPECTBA:

VII.OBPA3OBATEJIbBHBIE TEXHOJIOT'UHA
B  mpomecce  m3ydyeHus — AuCHUIUTMHBI  «HameKHOCTP  COBpPEMEHHBIX  METOOB
BBIYHUCIIUTEIILHON XUMUHN» HUCIIOJIB3YIOTCA KaK TpaJullUOHHBIC, TaK W HWHHOBAIIMOHHBIC
TEXHOJIOTUH, AKTUBHBIC H HWHTCPAKTHBHLIC MCTOABI H q)OpMBI 06yqu1/1$[: 00BSACHUTEIBHO-
WUTIOCTPATHBHBIA ~ METOJ] €  JJIEMEHTAMH  TNPOOJIEMHOTO  HM3JIOKEHHS,  TEXHOJOTHS
poheCcCHOHANTBHO-OPUEHTUPOBAHHOTO O0YYEHHs, JICKIIMH, CaMOCTOSITeNIbHbIE PaboThI, pa3doop
KOHKPETHBIX CUTYAITHH.

VI11.OHEHOYHBIE MATEPHAJIBI JUISI TEKYIIEI'O KOHTPOJISI M
MNPOMEXYTOYHOU ATTECTAIIUHN

Ouenounnie cpeacrsa (OC):

OneHouHbIE CpPeICTBA TEKYIIEr0 KOHTPOJIS GOPMHUPYIOTCS B cOOTBETCTBUU C [lonoxeHnem
0 OaTbHO-PEUTUHIOBON cHCTeMe yHUBepcuTeTa. Ha3zHaueHue OLIEHOYHBIX CPEICTB TEKYIIETro
KOHTPOJIS - BBISIBUTH Y oOyuatomuxcs chopmupoBaHHOCTh komneTeHnuii: [TK-6.

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

No Bun koHTpOns KouTtponupyembie Tembl (pa3ienbl) KoMmnerenmun,
KOMIOHEHTBI
KOTOPBIX
KOHTPOJIUPYIOTCS
1 Y4actue B AUCKYCCUAX
HHCKY Meron Xaprpu-doka. basucHbie TK-6
Ha CEMHMHAPCKOM -0.
HaOOPBHI.
3aHITUH
2 Yyactrue B AUCKYCCHUSIX
Mertonpl ONTUMHU3ALUUU TEOMETPUU U 1K-6
Ha CEMHHAPCKOM -9.
pacdera Koyie0aTeNbHBIX MOMPABOK.
3aHITUH
3 Yyactue B AUCKYCCHUSX | YUeT DJJIEKTPOHHOM  KOppelslUd B
Ha ceMuHapckoMm | Merogax T®II, MPn, cBsa3aHHBIX [TK-6.
3aHITUH KJIaCTepOB M KOH(UTYPAIMOHHOTO
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B3aUMOIEVCTBUS.

4 Yyactue B JTHUCKYCCHIX
KomOuHMpOBaHHBIE TOAXOMABL.  YYer IK-6
Ha CEMUHApPCKOM -0.
pacTBOpUTESL.
3aHSITHH
BOIIPOCHI AJ1s1 COBECEJJOBAHUA
Cemunap Nel. Merona Xaprpu-®oxka. bazucaeie HaOOPEI.
1. Pousib 1 MECTO KBAHTOBOXMMHUYECKHX METOJIOB MCCIIEI0OBAaHUS B COBPEMEHHOU HayKe.
2. OcHOBHBIE TIPUOIKEHUSI KBAHTOBOW XMMHUU: alnabaTHYECKOe, OJTHOAIIEKTPOHHOE.
3. Onpenemurens Crneiirepa. Meroa Xaprpu—Doxka.
4. basuc. AGGpeBuaTypsl HAOOPOB OA3UCHBIX PYHKIUN U UX cMBIC. TUIbl 6a3UCHBIX HAOOPOB.
Cemunap Ne2. MeTo/1bl ONITUMU3AINH T€OMETPHH U pacdeTa KoJeOaTeTbHBIX MOTPABOK.
1. Teopus ¢pynkunonana miaotHocT (TOII). OOMeHHO-KOppensIIMOHHbIE (YHKIIMOHATIBL.
2. [Mpubmmkenne nokansHOM motHOCTH (LDA).
3. O6oo6menHoe rpaaueHTHOE pasznoxenne (GGA).
4. T'uOpuaHbple GyHKIHOHAIBI.
5. CpaBHeHue pe3yabTaTOB pacyeTa reOMETPUH U KojieOaTeNIbHbBIX MOMPaBOK B paMKax METOJIOB

Xaprpu—®oka u nonyasipHeix MerooB TOII.

Cemunap Ne3. Vder snexkrpoHHod Koppensuud B Metomax TOIIL, MPn, cBs3aHHBIX

KJIaCTEPOB ¥ KOH(PUTYPAITMOHHOTO B3aUMOJICHCTBHSI.

1.
2.
3.

N

Mertoibl yueTa 3J€KTPOHHON KOPPESAILUU.

JIBaXx1pI-ruOpuiHbIE (DYHKITHOHATIBI.

CpaBHEHHE pe3yJabTaTOB pacyeTa YHEPreTHIECKUX XapaKTEPUCTHK B PAMKAaX METOIOB TEOPHU
Bo3MymieHnid Mémnepa-Ilneccera, qBaxkIpI-THOPUAHBIX (PYHKIIMOHAIOB, METOJIOB CBSI3aHHBIX
KJIaCTEPOB.

Cemunap Ne4. KomOMHMPOBaHHBIC TIOAXO0IBI. YUET PAaCTBOPHUTEIIS.
[TpuHIMIBI KOHCTPYUPOBAHUS KOMOMHUPOBAHHBIX PACYETHBIX CXEM.

Bricokorounbsie komOuHupoBanHble npouenypsl G2MP2, G3, G4 u CBS-QB3.
CriocoObl yueTa pacTBOPUTENS: KOHTHHYaJIbHbBIC, KIACTEPHBIE, KIACTEPHO-KOHTUHYAJIbHBIC
MO/ICIIH.

HpOMe)Ky’TOLIHaH aTTecranuAa (361 ltem) IMPpOBOAUTHECA C  HCIIOJIB30BAHUCM 0aabHO-

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

ok wbdPE

NPUMEPHBIN MEPEYEHB BOITPOCOB U 3AJJAHUM K 3AYETY

Pouib 1 MECTO KBAHTOBOXUMHUYECKUX METOJIOB UCCIIEI0BAaHHsI B COBPEMEHHO HayKe.
OcHOBHBIE TPUOIMKEHUSI KBAaHTOBOM XMMHUU: alnabaTUYECcKOe, OJJTHOAIEKTPOHHOE.
Onpenenurens Cneiirepa. Meron Xaprpu—Doka.

basuc. AOOGpeBuaTypbl HAOOPOB Oa3UCHBIX PYHKIUH U UX CMBICH. TUIbl Ga3UCHBIX HAOOPOB.
Teopus ¢pynkumonana miaotHocTH (TDII). O6MeHHO-KOppeTsIIMOHHbBIE (HYHKIIMOHAIIBL.
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[Tpubnmxenue nokanbHoOM ioTHOCTH (LDA).
O6006uiennoe rpaauenTHoe pasznoxenue (GGA).
I'uGpuaHbIe QYHKIMOHATBL.

© o N>

CpaBHeHHE pe3yIbTaTOB pacyeTa FEOMETPUU U KOJIeOATENbHBIX ITOIIPABOK B paMKax METOJIOB

Xaprpu—®oka u nonyasapHeix Merogos TOII.

10. Meroabl yueTa 3JI€eKTPOHHOM KOPPEIISIIHH.

11. JIBaxxapI-ruOpuaHbIe (HYHKIIMOHATIBL.

12. CpaBHeHHE pe3yJbTaTOB pacueTa JHEPreTUYECKHX XapaKTePHCTUK B paMKax METOJIOB
Teopuu BosMymieHnid Mémepa-Ilneccera, ABaapI-THOPUIAHBIX (YHKIIMOHAJIOB, METO/IOB
CBSI3aHHBIX KJIACTEPOB.

13. TIpuHIUIBI KOHCTPYUPOBAHUS KOMOMHUPOBAHHBIX PACUETHBIX CXEM.

14. BricoxoTouyHble KOMOMHUpOBaHHKIE Tipotieaypbl G2ZMP2, G3, G4 u CBS-QB3.

15. CriocoObl ydera pacTBOPHTENISA: KOHTUHYaJIbHbBIE, KIACTePHbIE, KIACTEPHO-KOHTUHYAIbHbIE
MOJEIH.

16. Ilpumepsl BEIOOPA METOAUKH PACYETOB.
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IIVIAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA 1JI51 ®OPMHUPOBAHUSA

KOMIIETEHIIUI

I/IH)II/IKaTOPBI HOCTHIKCHUA
KOMIICTCHIIUHN

Pe3yabTaThl 00yueHus
(3HaTBb, yMeTh, BJIaJIeTh)

IIpoueaypa oueHuBaHUS

HJIKnike 1
3HaAET TEOPETUUYECKUE
OCHOBBI 0a30BBIX
XUMHYECKUX JTUCITUTUTHH
(HEOpraHu4ecKou,
OPraHu4eCcKOu,
AHAJTUTHYECKOM,
¢bu3znyecKkoil XuMun) u
CrocoObI MX UCIIOJIH30BAHUS
MIPY PEIICHUHA KOHKPETHBIX
XUMHYECKUX 3a7a4

3HaeT: COBpEMEHHBIE TTOIXO/IbI,
UCIIOJIb3YEMbIE TIPU
MO/JIETTUPOBAHUHU
IPOCTPAHCTBEHHOTO U
3JIEKTPOHHOTO

CTPOEHUS MOJIEKYJISIPHBIX CUCTEM,
MEXaHU3MOB PEaKIUH;
BO3MOYKHOCTH U OTpaHUYEHHUS
pacyeTHBIX METOJIOB KBAHTOBOM
XUMUU TIPU peIIeHUN
IPAKTHUYECKUX 3a/1a4.

Ymeer: OPHUEHTUPOBATHCS B
HEePAPXUIECKOMN CHCTEME
KBaHTOBOXMMHUYECKHX PACUETHBIX
CXeM, TI0JIh30BaThCSI COBPEMEHHBIM
MPOrpaMMHBIM  O0OEeCTIeYeHHEM |
npoQeccruoHaIbHBIMU 6azamu
MaHHBIX JJIS pelleHdus 3aaad B
n30paHHON 00MacTH XUMHHU WU
CMEXHBIX HayK.

Baaneer:

HaBbIKaMHM HCIIOJIb30BaHUsI CCTHU

WNHTepHeT 1 mMoucka y4eOHOW U

HAy4YHOM uHpopmManuu;
COBPEMEHHBIMU KBaHTOBO-
XUMHYECKUMHU MeTOJIaMu u
POrpaMMaMHU.

Brinosnenue
MPAKTUYECKHUX 3aJaHUN,
paboTa Ha ceMUHapax.
3amuTa npe3eHTaIu C
000CHOBaHHEM BBHIOpAHHOM
METO/IMKH pacueTa Jjis
MOJIEKYJISIPHOM CHCTEMBI
(cuctem), u3ygaemMoi B
pamkax HUP unu BKP
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HporpaMMa OLICHUBAHUA KOHTPOJUPYEMbIX KOMIIeTeHIIMIi:

Tema wnm pazgen | Kon mnaukatopa [Lnanupyemslit IToxa3arens Kpurepuit ouennBanus HanmenoBanue
JACIATUTAHBI KOMIIETEHIIN T pe3yabTaT 0C?
TK? MA*
Mertoa Xaptpu-doxka. NKnk-6.1 3HaTh: 3Haert: ocHoBHBIE | Bmageer marepuanom, [YO, I13
baszuchsie HAOOPBI. 3Haer TEOPETUYECKUE npUOIMKEHNUsST KBAHTOBOM | MPEICTABIIEHHBIM B
TEOPETHUECKHE OCHOBBI pelieHus; xuMuK:  aguabaTudeckoe, | paszene «Bompocsl
OCHOBBI 0a30BbIX | ypaBHEHUS OJ/IHORJIEKTPOHHOE; Ui cobeceJoBaHUs,
XUMHUYECKUX [Ipeaunrepa ab0OpeBuatypsl ~ HabopoB | cemuHap 1, Ne 1-4.
TUCITUTITAH METOJIOM XapTtpu- 0a3uCHBIX (QYHKIIUA U WX
(neopranunyeckoi, | Poka, MOCTPOEHHUS] CMBICJI; THUIIBI 0a3MCHBIX | AKTHBHO OTBEYas Ha
OpraHHyecKo, 0a3ucHBIX HA0OPOB. | HAOOPOB. CEMUHapax.
AHAITMTHYIECKOM, YMerb: onpeneniaTs | YMeer: 000CHOBBIBATH
dbuzmdeckoin CMBICI  TIPUHATHIX | BEIOOp OaszwcHoro Habopa | Bemosmun 2/3
XUMUHN) U 0003HaUYeHU N JUTSI peraeMon 3a1auu CaMOCTOATEILHOMN
CrocoObI X 0a3uCHBIX Ha0OPOB, paboTHI. 5
WCIOJIb30BaHUS 000CHOBBIBATh 2
MIPU PEIICHUH BBIOOp Oa3uca s “
KOHKPETHBIX pelaeMoi 3a1auu
MeTonpl OonTUMHU3ALUU | XUMUYCCKHX 3HATD: 3naer: wucnoJsbdyemble s Bnaneer matepuanom, | YO, I13
reOMETpUM M pacuera | 3aJa4 TEOPETUYECKHE ONTUMM3AIMK T€OMETPUU H| MPEICTABICHHBIM B
KoJiebaTeTbHBIX OCHOBBI TOMYJISIPHBIX| pacyeTa Kose0aTeNbHbIX| pasnene «Bompocsr
MOTIPaBOK. METOJIOB MOTPABOK METOJbI: OOIIY0| ISl cOOECeIOBaHUSY,
ONTUMM3AINH XapaKTepPUCTHUKY, TpaHuIlbl v cemuHap 2, Ne 1-5.
TEOMETPUHM U pacueTra 00JacTH MPUMEHEHHUS.
K0J1e0aTeIbHBIX Ymeer: 000CHOBBIBATh | AKTHBHO OTBEYAaJ Ha
MOTPABOK. BEIOOD METOJa | CeMUHapax.
Ymers: ONTUMU3ALMNHN TEOMETPUU U
OpUEHTHpPOBAThCSA B | pacdera  KoseOaTenbHbIX | BoimomHun 2/3
COBPEMEHHBIX MOMPABOK JUIsl PEIIaeMOM | CaMOCTOSITEIbHOM
METOJIaX 3a/1a4u paboThI.
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Yyer ANEKTPOHHOU
KOppEJSIIIUA B METOJIax
TOII, MPn, cBsI3aHHBIX
KJIaCTepOB u
KOH(UTYPAITMOHHOTO
B3aMOJIEHCTBHUS.

OIITUMMU3AIINU Bna}leeT . HaBbIKaMU

reOMETpUHI U | aHanm3a u otbopa

pacuera HauOoiiee aZICKBATHBIX

K0J1e0aTeJIbHbIX 3azaye METOJI0B

IIOIIPAaBOK ONITUMH3AlINU I'COMETPUN U

Baaners: HaBbIKaMu | pacyeTa  KOJeOaTeIbHBIX

BI)I60pa AACKBATHOI'O | IOIPABOK, a TaK¥XKeE

3a1a4ye METO0/1a | IOCTPOEHUS] COOCTBEHHBIX

OIITUMMU3AIINU BAapHWaHTOB PACUCTHBIX

TrCoOMETpUHn Hu | CXEM.

pacuera

KoJIeOaTeIbHBIX

TIOTIPaBOK

3HaTh: 3Haer: Metobl| Bnaneer marepuanom, | YO, I13
TEOPETUYECKHE WCIIOJIb3yEeMbIC I pacydeTal MPeACTaBICHHBIM B
OCHOBBI TOMYJISIPHBIX| SJHEPTE€TUYECKUX paznene «Bompocsl
METO/IOB pacuera XapaKTepHCTUK Ui coOeceIOBaHUs,
SHEPreTUYECKUX MOJICKYJISIPHBIX ~cHUCTeM || ceMuHap 3, No 1-3.
XapaKTepUCTUK  JUIs]| peaKiuii: 0011yI0

MOJIEKYJISIPHBIX XapaKTEePUCTHUKY, TPAHUIIbl 1| AKTHBHO OTBEYas Ha

CUCTEM M peaKuuil
Ymers:
OPUEHTHPOBATHLCS B
COBPEMEHHBIX
METOJlaX  pacyera
JHEPreTUYECKUX
XapaKTEPUCTUK IS
MOJIEKYJIIPHBIX
CUCTEM U pPEaKLUU
Biaajgers.
HaBBIKAMU BbIOODA
aJICKBaTHOTO

3aaa4e METOoJa

00J1aCcTH TPUMEHEHUSI.

YMeer: 000CHOBBIBATH
BBIOOp METO/Ia pacyeTa
SHEPTETHYCCKHUX
XapaKTEPUCTHK
MOJIEKYJIIPHBIX CHCTEM U
peakIui JIy1sl peraeMoin
3aJa4M.

BJageer: HaBLIKAMU
aHaim3a 1 oTbopa
HanOoJIee aJIcKBaTHBIX
3a/1aue METOJI0B pacuera

OHCPICTHYCCKUX

CEMHUHapax.

Brmmonann 2/3
CaMOCTOSTEIILHOU
paboTHI.
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KomM6unupoBaHHbie
TOIXO/IBI. Yyer
pacTBOpPHUTEISL.

pacuera
JHEPIreTHYECKUX
XApaKTEPUCTHUK IS
MOJIEKYJISIPHBIX
CUCTEM U peaKlHn

XapaKTEPUCTUK
MOJICKYJIAPHBIX CUCTEM U
peaKuuii, a TaKxke
MOCTPOEHHUS COOCTBEHHBIX
BAapHUaHTOB PACUCTHBIX
CXEM.

3HaTh:
TEOPETUYECKHE
OCHOBBI
KOHCTPYHPOBAHHUS
KOMOMHUPOBAaHHBIX
pacyeTHBIX CXeM,
BBICOKOTOYHBIX
KOMOMHUPOBAaHHBIX
MpoLeayp, METOJIOB
ydyeTa pacTBOPUTEIIS
YMmern:

OpUEHTHUPOBATHCS B
MPHUHIUTIAX
KOHCTPYHPOBAHHS
KOMOWHUPOBAHHBIX
pacueTHbIX CXeM,
criocobax y4aeral
pacTBOPUTEIS

3HaeT: 3HAeT IPHUHLMIIB

KOHCTPYMPOBaHUS
pacyeTHBIX CXEeM; METO/Ibl
BBICOKOTOYHBIX
KOMOMHHUPOBAaHHBIX
MpoIeayp: 0011yI0

XapaKTCPUCTUKY, 'PaHUIIBI H
00J1aCTH IPUMEHEHHUSL.
Ymeer: 000CHOBBIBATh
BBIOOD TIOJTHON pacueTHOM
CXEMBI, CITIOCOOBI yueTa
pacTBOPHTEIIS.

Biageer matepuaiiom,
HpeI[CTaBJ'IeHHLIM B
pasaene «Bompocsl
IS cobeceToBaHUNY,
cemuHap 4, Ne 1-3.

AKTHUBHO OTBEYaJI HA

CEMUHapax.
IIpencraBun u
3aIUTHIT TTPE3EHTAINIO
c 000CHOBaHHEM
BBIOOpA MeTOoa
pacuera IS

npeanonaraecmor HUP
niu BKP

YO,
IIpe3zenTanus

YO — ycrHb1# onpoc, 113 — npakTuueckoe 3aaHue.
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KPUTEPUU OLHEHUBAHUSA PE3YJIBTATOB OBYUEHMUA:
@) NPOMeHCYMOUHAS, AMMeCcmayus - 3auem

B coomeemcmeuu ¢ 6anvuo-peiimuneosou cucmemou HUIY ons nonyuenus zauema no
oucyuniune «Haodedxcnocms co8pemeHHbIX Memo008 GbIYUCIUMENbHOU  XUMUUY — CIMYOeHmYy
Heobxo0umo Habpams ne menee 60 bannos.

1. OO6s3aTenbHBIM YCIOBUEM SBIISCTCSI BBIMOJHEHUE CTYACHTOM 4 MPaKTHMUYECKUX 3aJlaHui IO
JAHHOM AMCIUIUIMHE, MOJrOTOBKA M 3all[UTa MPE3EHTAIMHU 110 TEME BHIOOpA METOAMKHU pacyeTa.
[Ipu BBIOJIHEHUH MPAKTUYECKUX 33JIaHUN OIEHWBAETCS MOJHOTA PEIICHHBIX 3a]a4, B 3allUTE
MPE3CHTAIIMN OIEHMWBAETCS CTPOMHOCTh JOKJIa/ia, KauyeCTBO WILTIOCTPATUBHOIO MaTrepHuaa,
OTBETHI Ha BOIIPOCHI.

2. OT4er Mo KaxJIoW MpakTHIeckoil padore oneHunBaercst B 20 6amnoB. OneHUBaeTCS MOTHOTA U
MPaBUIILHOCTH BBITIOJIHEHHOTO 3a/IaHUsI, a TAK)KE CPOKU MIPETOCTABIICHHUS.

3. TloxaroroBka W 3alIuTa Mpe3eHTANNN OlleHnBaeTcs B 40 OaioB.

Pa3paboTunk:

— kaHja. xuM. Hayk B.b. Open

[Iporpamma cocraBiiena B cootBeTcTBHU ¢ TpeboBanusmu @I'OC BO u yueTom pexomMeHaanum
ITOOII no nanpasnenuto u npoduiato moarotopku 04.03.01 — «Xumusy.

[Iporpamma paccMoTpeHa Ha 3acegaHuu Kad 1 O0IIeii WU HEOPraHMYECKOW XUMHH  «24»
ampens 2024 T.

ITpotokon Ne 5 3aB. xadenpoi | A.1O. Cadponos /

—

Hacmoswas npoepamma, He Mmoocem Ovimo \e{’ocnpoweeaeﬂa HU 6 Kakou ¢opme 6Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopuvl-pa3spabomyuxka npocpammol.
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