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I. IEJIM Y 3AJJAYM JUCHUILINHBI:

Henu:  QopmupoBanue  0a30BbIX  MPEACTABIEHUH O  COBPEMEHHBIX  METOJaX
KBAaHTOBOXMMHUYECKOTO MOJIETTMPOBAHUS M HABBIKOB BBIOOpAa METOJOB BBIYMCIUTEIHHOU
XUMHH, aJIEKBaTHBIX pelaeMoii mpooieme.

3amaun:
1. nmatp mnpeacTaBICHHE O COBPEMEHHBIX KBAaHTOBOXMMHYECKHX METOJIaX MCCIICIOBAHUS

CTpOGHI/ISI nu CBOfICTB XUMHUYCCKUX COCHHHGHHﬁ, MeTOodax MOI[CHI/IpOBaHI/IH MECXaHU3MOB
peakuuii;

2. HAyYdThb CTYJICHTOB XHMHYECKOro (aKkyJbTeTa TIPaBHJIBHO OPHUEHTHUPOBATHCA B
HepapXUUYECKOU CUCTEME KBAHTOBOXMMHUYECKUX PACUETHBIX CXEM;

3. cdopmupoBaTh yMEHHUE TPUMEHSTH Ha MIPAKTHKE ITOJTYICHHBIC 3HAHUSI.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnast mucuummHa «HameXHOCTh COBPEMEHHBIX METOMOB BBIUMCINTEILHON
XUMHW» OTHOCUTCS K (aKyJIbTaTUBHOW JUCHUIUIMHAM 110 BEIOOPY BapHATUBHOW YacTH y4eOHOTO
IUIaHa MOATrOTOBKHU OakaxaBpos o Hanpasienuto 04.03.01 - Xumus (®TH.02).

2.2. Ins w3ydeHHs] JaHHOW y4YeOHOH AMCHUIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHUS |
HaBBIKH, (OPMUpPYEMbIE TPEIIIECTBYIOIIUMH AUCIUTUIMHAMU, 3 UMEHHO:

«Matematuka» (51.0.10),

«O6mias xumust. Xumus Hemeraios» (b1.0.16),

«Oprannueckas xumus» (51.0.20),

«Hudopmaruka» (51.0.22),

«udopmaTrka u Berauciautenbras rexauka» (b1.0.23),

«Dusnueckas xumust. Xumuueckas tepmoanHamukay (b1.0.24),

«DPusndeckas XUMHUs. DIEKTPOXUMHUA. XUMUUeCKas KuHeTHKa 1 Katanu3» (b1.0.25),
«KBanToBas mexanuka» (51.0.30),

«MaremaTtnueckast Teopus sxkcriepumerTa» (b1.B.02).

2.3 TlepeueHb TOCHEQYIOMMX YYEOHBIX JUCHHMIUIMH TPOTPaMMBI  OakamaBpuara IO
HanpasieHuto 04.03.01, ang KOTOpbIX HEOOXOIMMBI 3HAaHUS, YMEHHMS M HaBBIKH,
dbopMupyeMble JaHHOW y4eOHOU JUCIUILTMHOMN:

«KoMmnbproTepHOE MOIETUPOBAHNE MOJIEKYJIIPHBIX CUCTEM: OT CXEMBI 10 MEXaHU3Ma PEaKIIUN»
(OTH.03),

«[Ipenaumnomuas npaktrka» (62.0.01(I1x)),

«IlogroToBka K MpouLeAype 3allUThl M 3allUTa BBITYCKHOW KBaIM(HUKAIMOHHON paboTh»

(63.01(A)),

Y MarucTparypsl no HanpasieHuto 04.04.01:

«KBanroast xumust» (51.0.04),

«MH(popMaIOHHBIE TEXHOJIOTUU B XUMHUECKUX uccienoBanusx» (b1.B.08),

«Komnerotepubie TexHosoruu B Hayke» (b1.0.05),

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

«IlogroToBka K mpouLeAype 3allMThl M 3allUTa BBITYCKHOW KBAIU(DUKAIMOHHON paboTh»

(B3.01(0)).



I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIIUITJIMHBI

[Ipomiecc OCBOCHHSI  TUCHUILIAHBI

HampaBiieH Ha ¢GOopMUPOBaHUE

KOMIIETEHIINH

(aemenTOB crenyronx kommneteHiuii) B coorBerctBur ¢ ®I'OC BO u OIT BO nmo manHoMy
Hanpasnenuto noocomosku 04.03.01 «Xumusy, npoghuns.: Xumus.
IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUs 10 JUCIHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH J10CTHKEHHUs KOMIIeTeHIN i

Komnerenuus Nuaukaropsl Pe3yabTarnl 00y4yeHus
KOMIIETEHIIN I
1IK-6 H/[Knkes 1 3HaTh:

CriocobeH npuMeHsTh
OCHOBHBIE €CTECTBEHHO-
Hay4YHbIE 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHUS
XUMHYECKON HAyKH NIPU
AQHAJIN3E MOIYYECHHBIX
pe3yNnbTaToB

3HaeT TeopeTHIECKHe
OCHOBBI 0a30BbIX
XUMHUYCCKHUX JIUCIUTLIHH
(HEeOpraHu4ecKoi,
OpraHu4eCcKOH,
aHAJUTUYECKOM,
(bu3nIecKoil XUMHUN) 1
CIOCOOBI MX
WCIIOJIb30BAHUS

MIPH pelIeHUN
KOHKPETHBIX
XUMHYECKUX 3a7a4

COBPEMEHHBIE MTOIXO/IbI,
UCIIOJIb3yEMbIE ITPU MOJAECITUPOBAHUN
IPOCTPAHCTBEHHOTO U 3JIEKTPOHHOTO
CTPOCHHSI MOJIEKYJISIPHBIX CHCTEM,
MEXaHU3MOB PEaKIINil;
BO3MOXXHOCTH M OTPaHUYEHHUS
pacyeTHBIX METOJIOB  KBaHTOBOK
XUMHH TIPU PEIICHUU TPAKTHYECKUX
3ajay;

Ymers:

OpPUEHTUPOBATLCS B MEPAPXUUCCKOM
cUCTeMe KBaHTOBOXUMUYECKUX
pacUeTHBIX  CXEM, TIOJb30BaThCS
COBpEMEHHBIM POrpaMMHBIM
o0ecrnieueHneM "
npodeccCuoHaTbHBIMU 0azamu
JAHHBIX JUISI PEIICHUS 3ajJad B
u30paHHON 00JacTM XUMHUU WIH
CMEKHBIX HayK;

Biaagern:

HaBBIKAMM  MCIIOJIb30BAHUS  CETH
WnTepHer ans moucka y4yeOHOW U
Hay4YHOU uHbopMaIuy;
COBPEMEHHBIMU KBaHTOBO-
XUMUYECKUMHU METOAAMU u
IporpaMMaMH.




IV. COILEPXAHHUE U CTPYKTYPA JUCIIUIIVINHBI
TpynoeMKOCTh TUCHMIIIMHBI COCTABJAET 1 3a4eTHYIO eIMHULLY, 36 4YacoB.
DopMa NPOMEKYTOUYHOM aTTECTALMU: 3auem

4.1 Couepmafme AUCHUIIJIMHBI, CTPYKTYPHPOBAHHO€ II0 TeéMaM, C YKa3aHuEM BH/I0B y‘leﬁHbIX 3aHSATHH M OTBEJEHHOI0 HA HHX
KOJIN4YeCTBaA aKaJeMHUYECCKUX YaCoB

Bunel yueGHOM paboThl, BKIIIOYasi CAMOCTOATEIbHYIO paboTy

00yJaromuxcs U TPy10EMKOCTb
DopMBI TEKYLIETO

=
& (B "acax)
o KOHTPOJIS
= KonraktHas paboTa mpemnogaBaTens ¢ m .
0 3 yCIIEBaEMOCTH;
Ne i/nt Pa3zzen nucuuUNIMHBL/TEMBI o o0yuaromuMucs G .
5 dopMa MpOMEKYTOUHOU
& aTTecTaluu
Cemunapckue KCP + N S
KOHCYJbTallUHU <
Jlexuuu (IpakTHYecKHe Ké,) : § £ (no cemecmpam)
3QHSATHS) 8 %
Beenenune. Meron Xaptpu-doxa. .
1 BasucHbie HAGOPHL. 6 2 2 2 2 | YcrHBIH ompoc

MeTobl ONTHMH3AINN TEOMETPUH H
2 pacuera KoyieOaTeIbHbBIX TOMPABOK. 6 2 2 2 2 VCTHBII ompoc
Cpasnenue ab initio u TOII noaxomoB

PacueTsl sHEpreTHUeCcKuX XapakTepUCTHUK.
Vet 351eKTpOHHON KOPPEsIIuU B METOaX

3 T®II, MPn, cBsi3aHHBIX KJIacTEPOB U 6 2 3 3 2 YCTHbI Onpoc
KOH(UTYPAIIMOHHOTO B3aUMOICHCTBHSL.
KomOuHMpOBaHHBIE TTOIXOIBI.
4 BricokoTOYHBIE KOMOWMHUPOBAHHEIE 6 2 3 3 2 YeTHblif ompoc
MPOLEYPHI.
Hroro yacos 8 10 10 8 3auer




4.2 Tl;1aH BHeayIMTOPHOM caMOCTOSITeIbHOH Pa6doThl 00y4aloIUXCS 10 JUCIUIIHHE

CamocrosrenbHas paboTa 00yJarommxcs V4eOHO-MeToIIecKoe

Cemectp Ha3zBanue pa3zzaena, TeMbl C Satpatsi | Ouenouroe ooecnerennie
) OKH %I
P ’ Bua camocrosTennbHON paboThI P BpPEMCHHU CpencTBO CaMOCTOATEIEHON

BBIIIOJIHCHUA pa6OTbI
(dac.)
Bsenenue. Meron Xaptupu-®doxa. Pemenue 3anau Ha pa3zoop CM. CIIMCOK

bazucHbie HaOOPBI. 0003Ha4YeHMI 0a3MCHBIX HAOOPOB, . PEKOMEHTyeMOi

6 2 YCTHBIH OIPOC

obocHOBaHUE BbIOOpaA Oa3uca st auteparypsi (1-5)
penaeMon 3a1a4mn
Mertoap! onTuMu3anuu reoMeTpun 1 |[Iorck 1 aHATU3 TUTEPATYPHI O CM. CIIICOK
pacuera KoyiebaTebHbIX MOMPABOK. METOJIaX, UCIOJIb3YEMBbIX IS PEKOMEHTyeMOM
Cpasuenue ab initio 1 TOIT moaxo0B. [ONTHMU3AIKHA T€OMETPUH 2 YCTHBII onpoc [nutepatypsl (1, 2, 6,
MOJIEKYJISIPHON CHUCTEMBI (CUCTEM), 8,9, 10)
n3yyaemoit B pamkax HVP niou BKP
6 |Pacuersl sHEpreTHYECKIX CM. CIIICOK
., |llouck u aHanu3 auTepaTypsl o .
XapaKTePUCTHK. YUeT dIEKTPOHHOM PEKOMEHTyeMOM
METO/IaX, UCIOIB3yEMBIX JUUIsl pacyeTa
koppemsiiuu B meronax TOII, MPn, . . autepatypsl (1, 2, 6,
SHEPTUHU MOJEKYJISIPHONU CUCTEMBI 2 YCTHBIHN OIpOC
CBSI3aHHBIX KJIACTEPOB U N 7,8,9,10)
KOH(HIYDALIHOHHOTO (cuctem), nzyuaemoit B pamkax HHUP
P nnu BKP
B3aMMOJICHCTBHSIL.

6 |KoMOMHHMpOBaHHBIE TIOIXOIBI. [ToaroToBKa mpe3eHTaIH C OneHka  |[CM. CHIHCOK
BbicokoTOUHbIE KOMOMHUPOBAaHHbIE  [0OOCHOBAaHHEM BBIOPAHHOW METOAMKH IPE3EeHTAIMU U [pEKOMEH1yeMOM
MIPOLIEIYPBI. pacudera JUIs MOJIEKYJIIPHON CUCTEMBI 2 3amuTel  |nureparypsl (1, 2, 6,
VY4er pacTBOpUTES. (cuctem), u3ydaemoii B pamxkax HUP npemiaraemor |7, 8, 9, 10)

nnu BKP 0 IoAX0Ja
O061mast TpyA0EMKOCTh CAMOCTOSITENILHOM pabOThI MO TUCIUIUIMHE (Yac) 8
BrogkeT BpeMeHH caMOCTOSITe/IbLHON padoThl, MPe1yCMOTPEHHBbIH Y4eOHBIM MJIAHOM J1JIs1 8
JAHHOM THCIUIINHBI (Yac)

Koumaxmnas paboma mooicem Ovimeb ayoOumopHou, 6HeayOUumopHoU,
obpazosamenvHoll cpeoe.

Koumaxmmnas paboma npu npogederuu yueOHvlX 3aHAMUL N0 OUCYUNTUHAM (MOOYIAM) 8KIOYAem 8 ceOsi:

a makdce NpPoBOOUMbCA 8 DIEKMPOHHOU UHDOPMAYUOHHO-




3aHAMUA TeKYUOHHO20 MUNA (eKyuu U uHvle yueOHvie 3aHAmusl, npedyCMampusaouue npeumyuecmseeHnylo nepeoayy yuebHou ungopmayuu
neoazoeudeckumMu paboOmHUKamMuy Opeanu3ayuy u (Wiu) 1uyamu, nPpUeieKaemMbiMyu Opeanusayuell K peaiu3ayuy 00pazo8amenbHbvlX npocpamMm Ha UHbIX
VCIL0BUSAX, 00YUAIOWUMCS),

3aHAMUSL CEMUHAPCKO20 MUNA (CEMUHAPbL, NPAKMUYecKue 3aHAmus, NPaKmuKymsl, 1a60pamopHle pabomsl, KOJIOKGUYMbL U UHbIE AHANOSUUHbBLE
3aHAMUSL),

2PYnnosvie KOHCYIbmayuu,

UHOUBUOYATILHYIO paOOmMy 00YYAIOWUXC € Ne0dA20SUeCKUMU PAOOMHUKAMU OP2aHU3ayuu U (U1u) auyamu, npusiekaemMviMu opeaHusayuell K
peanuzayuu 06paz08amenbHblX NPOSPAMM HA UHBIX YCI08UAX (6 MOM YUCTe UHOUBUOYATIbHbIE KOHCYIbMAYU),

UHVIO KOHMAKmMHYI0 pabomy (npu HeobXooumocmu), npedycCMampusarouyro epynnosyro uiu UHOUBUOYAIbHYI0 pabomy o00yHanwuxcs ¢
neodazo2udeckumu paboOmHUKamuy Opeanu3ayuy u (i) 1uyamu, npusileKaemMbiMy opeanusayuell K peaizayuu oopazo8amenbHblX npocpamm Ha UHBIX
VCILOBUSLX, ONpedeisieMyto Opeanu3ayuell CamocmosmenbHo.



4.3 ConepxxaHue y4eOHOIro MaTepuaJia

Couep)lcafme pa3xejioB 1 TEM TUCHUIIJIHHBI

. Beeoenue. Memoo Xapmpu-®@oxa. bazucnwvie naboput.

Ponb m MecTO KBAaHTOBOXMMHUYECKHX METOJOB HCCIEAOBAHUS B COBPEMEHHOH HayKe.
OcHOBHBIE TPUOJNVIKEHHUS KBAaHTOBOM XUMHUU: aJna0aTHYECKOe, OJHORJICKTPOHHOE.
Onpenenurens Cneiirepa. Meton Xaptpu—@oka. basuc. AOOpeBuatypsl HaOOPOB
0a3uCHBIX QYHKIUN U UX CMBIC. THIbI 0a3MCHBIX HAOOPOB.

. Memoowvt onmumuzayuu ceomempuu u pacuema Koreoamenvnvlx nonpaeox. Cpasnenue

ab initio u T®II nooxooos.

Teopus ¢ynkuuonana miotHocTH (T®II). OOMeHHO-KOppenIIHOHHBIE (YHKIIMOHAIBI.
[Mpubnuxenue nokanpHOU TMoTHOCTH (LDA). OO000IICHHOE TpaJuCHTHOE pa3iokKCHUE
(GGA). TI'mbpunneie Qynkumonansl. CpaBHEHHE pE3yJIbTaTOB pacdyeTa TI'€OMETPUH U
KoJIeOaTeIbHBIX TOMPABOK B paMKax MeToA0B XapTpru—Poka u momyssipHeix MeTo0B TOII.

. Pacuemui IHepcemudecCKux XxapaKkmepucmuk. Yuem 3ﬂ€Kmp0HH0l7 Koppensiyuu 6

memooax T®Il, MPn, ceazannvlx Kaacmepos u KOHQPU2YpAuUuOHHO20 63AUMOOCHCMEUA.
O0630p METOJOB yueTa SJEKTPOHHOM Koppemsiiuu. JBakabl-THOpUAHBIE (DYHKIIMOHABI.
CpaBHeHHE pe3yibTaTOB pacueTa 3HEPreTHUYECKHUX XapaKTEpUCTHK B paMKaxX METOJO0B
Teopun Bo3MmyleHuil Mémnepa-Ilneccera, nBakapl-THOPUAHBIX (HYHKIIMOHATIOB, METOJIOB
CBSI3aHHBIX KJIaCTEPOB.

. Komounupoeannsie nooxoovt. Bvicokomounvlie KomoOuHuposannvie npoyeoypvl. Yuem

pacmeopumens.
[TpuHIUIBI KOHCTPYHUPOBAHHSI KOMOMHHPOBAHHBIX PACYETHBHIX cXeM. O030p BRICOKOTOUHBIX
komMOuHupoBanHbiXx npoueayp G2MP2, G3, G4 u CBS-QB3. O630p cnocoboB yuera
pacTBOpHTEINIsi: KOHTHHYyalbHbIC, KIACTCPHbIC, KJIACTEPHO-KOHTHHYAIbHbIC MOJICIIH.
HexoTopble mpuMepsl BBIOOpA METOAMKH PACUETOB.

4.3.1. IlepeyeHb CeMHUHAPCKHUX, IPAKTHYECKUX 3aHATHII 1 J1a00PATOPHBIX padoT

Ne paznena HaunmenoBanue cemMnHapos, Tpyno- W3 Hux
n/n Y TEMBI IPaKTHYECKUX ¥ JTabOpaTOPHbIX eMILOCT NpaKTHUeCKas Ouenounbie  |opmmpyensie
TUCHUILIUHBI pa60T (‘{ac.) IOArOTOBKA CpeacTBa KOMITIETEHIIUU
1 2 3 4 5 6 7
1. 1 Meron Xaptpu-®doxka. bazucueie 2 2 yeTHEI ompoc K-6.1
HaO0OPBI.
MeTo/ b ONTHMH3ALUH
2. 2 TEOMETPHUH U pacdera 2 2 YCTHBIH OTIPOC [K-6.1
K0JIeOaTeNbHBIX TONPaBOK.
VyeT 27eKTpOHHON KOPPETSALIY B
Metonax T®II, MPn, cBsi3aHHBIX
3. 3 KJIACTEPOB U 3 3 YCTHBIH ompoc I1K-6.1
KOH(HUTYpaOHHOTO
B3aUMOJIEUCTBHSI.
Omenka
Npe3eHTallu 1
4. 4 KoMOHHHUpPOBaHHbBIE MOIXO/IbI. 3 3 B— TTK-6.1
YyeT pacTBOpUTEIISL.
MpeIaraeéMoro
ITOJIX0a




4.3.2. TIlepeueHb TeM (BONMPOCOB), BBLIHOCHMBIX
CaMOCTOSITETIbHON PaGoThI CTYIEHTOB

Ha CaMOCTOATCIBHOC HU3YYCHHE

No
/o

Tema

3amanue

dopmupyemas
KOMITCTECHIIMS

WJIK

1

Pemenue 3amau Ha pa3doop 0003HaUCHUM
0a3ucHBIX HAOOPOB, 00OCHOBAHUE BHIOOpA
0aswuca sl perraeMoi 3a1auu

[1K-6

HIIK nks1

[Touck u aHanu3 TUTEPATYphl O METOJIAX,
MCIOJIb3YEMBIX JIJIsl ONITUMHU3AIMUA T€OMETPUH
MOJICKYJISIPHON CUCTEMBI (CUCTEM),
n3ydaemoit B pamkax HUP i BKP

[1K-6

HIIK nks1

[Torck u aHamU3 IUTEPATYPHI O METOAAX,
UCIIOJIb3YEMBIX ISl pacyeTa SHEpruu
MOJICKYJISIPHOM CUCTEMBI (CUCTEM),
n3ydaemoit B pamkax HUP wiu BKP

[1K-6

HJIK nx61

[ToaroToBka mpe3eHTaIyu ¢ 000CHOBaHUEM
BbIOpaHHOW METOJUKU pacueTa Jist
MOJICKYJIIPHON CUCTEMBI (CUCTEM),
n3ydaemoit B pamkax HUP wiu BKP

[1K-6

HJIK nxe1

MaTepuajla B BHUAC PCHICHUA 3a/lad, IMOHMCKAa W aHajin3a JIMTCPATYPHBIX HAaHHBIX O METOHaXx

4.3.3. MeToauueckue yKa3aHusl 0 OPraHU3alHUN CAMOCTOSITEIbHON PadoThl CTY/1IEHTOB

CamocTrosTenbHass paboTa CTYJEHTOB,

CBiA3aHHasA C 3aKpCIJICHUCM TCOPETUYCCKOIo

WCIIOJNB3YEMBIX [UIsl ONTUMHU3ALMK TE€OMETPUM M pacuera SHEPruM MOJIEKYJSIPHON CHUCTEMBI
(cucrem), mzyuyaemoit B pamkax HUP unu BKP, a taxke B BuIEe MOATOTOBKH MpPE3EHTAIMH C

00OCHOBaHHMEM BBIOOpPa MeTOAa pacyera JUIsl U3y4aeMoil B paMKax CBOEH Hay4dHOHl paboThI
MOJIEKYJISIPHOM CHCTEMBI (CUCTEM), IPOBOAUTCS BO BHEAY JUTOPHOE BPEMSI.

B xoe moaroToBku peKOMEHIyeTCs:

[ToBTOPUTB JIEKIIMOHHBIA MaTEpHal.

ITpu HeoOX0IMMOCTH 00pPaTUTHCS K PEKOMEHIOBAHHOM y4eOHOM TuTeparype.

Hpopa60TaTL 3alaHus, peIIacMbIC Ha MPAKTHUYCCKUX 3aHATUAX.

[Ipu HEoOX0AMMOCTH 0OpaTUTHCS 3a KOHCYJIbTAIMEN K MPENoJaBaTelto.

4.4. TIpumepHasi TEMATHKA KYPCOBBIX padoT (IIPOEKTOB) (npu HanuyuL)

Brinonsenue KYPCOBBIX pa60T HC INIAHUPYCTCA

V. YYUEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUILIMHBI (MOLYJIS)

a) OCHOBHAs JIUTEepaTypa
1. bapanosckuit B.M. KBanToBass MexaHumka W KBaHTOBas Xumus: Y4eO. mocobue / B.W.

bapanosckuii. - M.: Akagemus, 2008. - 383 c. - (Bricuiee nmpodeccronansHoe 06pazoBaHueE:
EcrectBennsle HaykH). - bubnuorp.: ¢. 379-380.
2. TpoopumoB A.b. Beenenne B kBaHTOBYIO XUMHUI0: yueb. mocobue / A. b. Tpodumos; perr.: H.
M. Burkosckas, B. K. CrankeBuu; Wpkyrckuii roc. yu-t, Xum. dax. - Upkyrck: U3n-Bo
NIy, 2013. - 192 c.; 25 cwm. - bubmwmorp.: c. 180-181.




KoOrrues B.b. KBanrtoBas wmexanuka it xuMHKOB. KoHcrextsl Jexumii. Yacte 1. /
B. b. KoosrueB, A.b. Tpopumon, H. M. Burkosckas,— HWpkyrck: M3mgarensctBo 00O
«3narenscTBO «Actpunty, 2015. — 120 c.

Ko6erues B.B. KpanrToBas MexaHuka it XUMHUKOB. Kodcrektsl Jjekuuil. Yacts Il /
B. b. KoosrueB, A.b. Tpopumon, H. M. Burkosckas,— HWpkyrck: M3mgarensctBo 00O
«3naTenscTBO «ActpuHTy, 2018. — 124 ¢.

Hupenbcon B.I'. KBanToBast xumusi. MoJieKyJibl, MOJIEKYJISIPHBIE CUCTEMbI U TBEP/IbIE TEJIa.
VYu4eb. mocodue. / B.I'.Ilupenscon.—M.:BMUHOM. JIaGoparopus 3Hanuii, 2012.— 495 c. Pexxum
noctyna ObC uznarenbcTBa «JIanby.

0) 1OMOJIHUTE/IbHAS JIUTEepaTypa
Maiiep U. M36pannbie riaBbl kBaHTOBOW xumuu / M. Maiiep; nep. ¢ anrn— M.: bunowM,

JlabopaTopus 3Hanui, 2014.— 384 c. Pexxum noctyna DbC uznarenscTBa «JIaHby.
bapanosckuii B.M. KBaHTOBOXMMHYECKHE pacyeThl IOBBIIMICHHOW TOYHOCTH. YUYeOHOE

nmocobwue, 2015. — C. 8§9. %

B) NepUOANYECKHE U3TAHMS (1puU HeoOX00UMocmu) =
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) CIIICOK aBTOPCKUX METOANYECCKHX Pa3padoToK:

}1) 0a3bl JAHHbIX, I/IH(l)OpMaHI/IOHHO-CleaBO‘-IHBIe H MOUCKOBBbIC CUCTEMbI

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

Kypc nekuuii mo KBaHTOBOM MEXaHUKE M KBAaHTOBOM XMMMH, IMOATOTOBIEHHBIN 1.X.H., IPod.
C.JI. Xypcanom (baml V)

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

A5, BopmeBckuit CTpoeHHEe aTOMHBIX YacTull. Bogopoaonoao0HbIe aTOMBL.

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

A5, BopmeBckuit CTpoeHHE aTOMHBIX YacTUIl. MHOTORJIEKTPOHHBIE ATOMBI.

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI
6.1. YueOHo-1a00paTopHOe 000py10BaHMeE:!

IToMemenus s MPOBCACHUA JICKIIMOHHBIX WU ITPAKTHYCCKUX 3aH$ITI/II71, YKOMIIJICKTOBAHHBIC

HCO6XOI{I/IMBIM O60p}/)10BaHI/ICM, a UMCHHO!:

ayIUTOPUH, OCHAILIEHHBIE MYJIbTUMEAUMHBIMYA CPEICTBAMH, [UJIs IPOBEACHUS ay IUTOPHBIX U
MPaKTUYECKUX 3aHATUH ayn. 5, 402, 426 o0opynoBaHbl MYJIbTUMEIUINHBIMU POEKTOPAMU
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(InFocus IN 105 (3D Ready), nacrenusiMu 5kpanamu, HoyToykamu Samsung NP 300T5A-
AOFRU.

— KOMIIBIOTEpHBIN Kiacc xumu4ueckoro (akynprera (aya. 209) o6opymoBan 12 TIK Intel
Pentium 1V ¢ ycranosienusiM naketom MS Office. IMmeeTcs joKaabHast CETh.

6.2. IlporpammHoe obecrneueHue:

JIuunenzupyemoe I10:
— MS Excel B cocrae MS Office - 2016

CB0001HO pacnipocTpaHsieMble IPOrPaMMBbI:
— Firefly — mporpamma nesmmupuueckux pacderoB [Alex A. Granovsky, Firefly version 8,
www http://classic.chem.msu.su/gran/firefly/index.html];
— Molecular Modeling and Simulation Kit (MaSK) mis Busyanusaiuu pe3yibTaToB PacyeToB

Firefly, narnsanoro npeacrasieHus crpoeHus Mosieky u Buaa MO.
6.3. TexHu4YeCKHe U IJIEKTPOHHBIE CPEACTBA:

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU
B mpouecce wu3ydyeHus — gucuuiiMHel - «HaneKHOCTP  COBPEMEHHBIX  METOIOB
BBIYMCIIUTEIIBHOM XUMHUW» HCHOJIB3YIOTCA KakK TpPAaJULUOHHBIE, TaK W WHHOBALlHOHHBIE
TEXHOJIOTUH, AKTUBHbIE W HHTEPAKTUBHBbIE METOAbI M (GOpMbl OOyUYeHMs: OOBSICHUTEIHHO-
WUTIOCTPATUBHBIA ~ METOA € JJIEMEHTaMHU  MPOOJIEMHOTO  M3JIOKEHHUS,  TEXHOJOTHS
po¢eCCHOHATILHO-OPUEHTUPOBAHHOTO O0YYEHUs, JIEKIIUH, CaMOCTOATEeNbHbIE padoThl, pa3dop
KOHKPETHBIX CUTYallHM.

VII1.OOEHOYHBIE MATEPHAJIBL IJI51 TEKYIIEI'O KOHTPOJIA U
ITPOMEXYTOYHOU ATTECTALLUU

Ounenounsie cpeacrsa (0OC):

OrieHOUHBIE CPEACTBA TEKYLIEro KOHTPOJIs (OpMHUPYIOTCS B COOTBETCTBUM ¢ IlonoxeHnem
0 OalIbHO-PEUTHHIOBOM cHCTeMEe YHUBepcuTeTa. Ha3HaueHue OLIEHOYHBIX CPEJCTB TEKYLIEro
KOHTPOJIS - BBISIBUTD y 00ydaromuxcs copMupoBaHHOCTh komneTeHuit: [TK-6.

Marepuajibl s NPOBeAeHUs] TEKYIIero W MNPOMEKYTOYHOI0 KOHTPOJISI 3HAHMIi
CTYI€HTOB:

Ne Bun xonTpOSIS KonTponupyemblie TeMbl (pa3aesnsl) Komnerenmum,
KOMITOHEHTBI
KOTOPBIX
KOHTPOJIUPYIOTCS
1 VYyactue B IUCKyCCHUSIX
AHCKY Meron Xaprpu-doka. basucHble MIK-6
Ha CEMUHAPCKOM -0.
Ha0OpHI.
3aHATUU
2 VYyactue B IUCKYCCHUAX
Meroasl ONTHMH3AUUU TEOMETPUH U IK-6
Ha CEMUHAPCKOM -0.
pacuera KosiebaTeIbHbIX MOMPABOK.
3aHATUU
3 Yyactue B IMCKYyCCUSX | YUET DJIEKTPOHHOW KOppelnsiuuud B
Ha cemuHapckoM | Merogax T®II, MPn, cBsa3aHHBIX TTK-6.
3aHSITUU KJIACTEpOB U KOH(UI'YpallMOHHOTO
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B3aUMOJICVICTBUS.

4 Yuyactue B IUCKYCCHSIX
KoMOuHMpOBaHHBIE TOAXOABL.  YUeT 1K-6
Ha CEMHUHAPCKOM -0.
PacTBOPHTEIIA.
3aHATHU
BOITPOCHI AJ1s1 COBECEJOBAHUA
Cemunap Nel. Meton Xaprpu-®oka. basucHbie HabOpBHI.
1. Ponb 1 MeCTO KBaHTOBOXMMHYECKUX METOIOB UCCIICIOBAHUS B COBPEMEHHOW HayKe.
2. OcHOBHBIC TPUOJIMIKEHUS KBAHTOBON XMMHH: ai1abaTHYECKOE, OJTHONICKTPOHHOE.
3. Omnpenenutens Cneitrepa. Meton Xaptpu—Doka.
4. bazuc. AGOpeBHuaTypbl HA00POB Oa3MCHBIX (PYHKIMK U X CMBICH. THIIBI 0a3UCHBIX HAOOPOB.
Cemunap Ne2. MeTopl ONTUMHU3AIMH T€OMETPUH M pacyeTa KoyieOaTeaIbHbIX MOMPaBOK.
1. Teopust pyuknumonana miotHocta (TDIT). OOMeHHO-KOPPEIAIMOHHBIE (YHKITHOHATIBI.
2. [Mpubmmxenue nokansHOU ioTHOCTH (LDA).
3. O606menHoe rpagueHTHoe paznoxenne (GGA).
4. T'ubpuansie PyHKIIMOHAIBI.
5. CpaBHeHue pe3yJbTaTOB pacueTa reOMETPUH U KOoeOaTeIbHBIX MOMPABOK B paMKax METOJIOB

Xaptpu—®Poka 1 nonyJisipHbIX MeTog0B TDII.

Cemunap Ne3. Vuer snexkTpoHHOM Koppemsiiuu B Meronax TOII, MPn, cBsizaHHBIX

KJIaCTCPOB U KOH(I)I/IpraI_II/IOHHOl"O B3aHMOHeﬁCTBHH.

1.
2.
3.

N

Merto/ibl yueTa 3JIEKTPOHHON KOPPEISALUH.

JIBaX IbI-THOpUAHBIC (PYHKITHOHAIIBL.

CpaBHEHHE pe3yJIbTaTOB pacyeTa YHEPreTUUCCKUX XapaKTEPUCTUK B PaMKaX METO/IOB TCOPHU
Bo3MyIIeHu Ménnepa-Ilneccera, qBaXIbI-THOPUIHBIX (PYHKIIMOHAIOB, METOJIOB CBSI3aHHBIX
KIJIACTEPOB.

Cemunap Ne4. KomOHHMpOBaHHbBIE TOAXOAbI. YUET pacTBOPUTEISL.
[TpuHIUIIBI KOHCTPYUPOBAHNS KOMOMHUPOBAHHBIX PACUETHBIX CXEM.

BricokoTounbie komOuHUpOBaHHbBIE Tporeaypsl G2MP2, G3, G4 u CBS-QB3.
CriocoObI yueTa pacTBOPHUTENS: KOHTHHYaJIbHBIC, KJIACTEPHBIE, KIACTEPHO-KOHTHHYAIbHBIC
MOJIETIH.

HpOMe)KYTO‘lHa}I aTrTeCcTanus (3611161’71) OpoOBOAUTHECA C  HCIIOJIb30BAHUEM OanbHO-

PEUTUHIOBOM CUCTEMBI OLICHUBAHMSI PE3YJIbTaTOB O0YUEHUS.

ok wbd

MPUMEPHBINA NEPEYEHD BOITPOCOB U 3AJJTAHUM K 3AYETY

Poib 1 MeCTO KBaHTOBOXUMHUYECKHUX METOJIOB UCCIIEIOBAaHHS B COBPEMEHHOM HayKe.
OcHOBHbBIE TPUOTMHKEHUS] KBAHTOBOW XMUMUU: aIuabaTHUECKOE, OJHOAIEKTPOHHOE.
Onpenenurens Crneiirepa. Meton Xaptpu—doxa.

basuc. AGOGpeBuatypbl HAOOPOB 6A3UCHBIX PYHKUUI U UX CMBICI. TUIBI 6a3UCHBIX HAOOPOB.
Teopus ¢pynkunonana miaotHocTH (TDII). O6MeHHO-KOppeNALnOHHbIE (YyHKIIMOHAIBI.

12




[Tpubmmkenne nmokanpHOM mioTHOCTH (LDA).
O060061mmenHoe rpagueHTHoe paznoxenune (GGA).
I'uGpunbie QyHKIIMOHAIBI.

© o N

CpaBHeHHUE pe3yIbTaTOB pacueTa FreOMETPUHU U KOJeOaTeIbHBIX MMOMPABOK B PAMKAX METO/I0B

Xaprpu—®oka u nonyssipasix Mmerogos TOIL.

10. Mero/ibl y4yeTa 3JIeKTPOHHOU KOPPEISLIHH.

11. JIBaknpI-ruOpuaHbIC (DYHKITHOHAIIBI.

12. CpaBHeHue pe3yJNbTaTOB pacueTa JHEPreTUYECKUX XapaKTePUCTUK B paMKax METOOB
Teopun Bo3MylneHuid Mémnepa-Ilneccera, nBaKIbI-THOPUAHBIX (DYHKIHMOHAIOB, METO/OB
CBSI3aHHBIX KJIACTEPOB.

13. TIpuHIMIBI KOHCTPYUPOBAHUS KOMOUMHUPOBAHHBIX PACUETHBIX CXEM.

14. BeicokoTounbsie KoMOMHUpOBaHHbIE poueaypsl G2ZMP2, G3, G4 u CBS-QB3.

15. CnocoObl ydera pacTBOPUTEINS: KOHTHHYAIbHbBIE, KIACTEPHBIC, KIACTEPHO-KOHTHHYAIbHBIC
MOJIETIH.

16. ITpumepbl BEIOOpA METOIMKH PACUETOB.
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IIVIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA 1J151 ®OPMUPOBAHUSA

KOMIIETEHIIUI

NuHaukaTopbl 10CTHIKEHUST
KOMIIEeTeHIINH

Pe3yabTarsl 00yyeHus
(3HaTb, YMeTb, BJIA/1€Th)

IIpouenypa oneHuBaHUA

HJ[Knike.1
3HaeT TeoOpeTHIECKHE
OCHOBBI 0a30BBIX
XUMHUYECKHUX JTUCIUTUIIHH
(HEOpraHUYECKOM,
OpraHH4eCcKOH,
aHAJIUTHYIECKOM,
(U3HYECKON XUMUN) U
CHOCOOBI MX UCIIOJIb30BAHUS
IIPH PEIICHUN KOHKPETHBIX
XUMHUYECKUX 3a7a4

3HaeT: COBPEMEHHBIE ITOAXO0/BI,
HCIIOJb3yEMBIE NIPH
MOZCIIMPOBAHUH
IIPOCTPAHCTBEHHOIO U
3JIEKTPOHHOIO

CTPOEHHUSI MOJIEKYJISIPHBIX CUCTEM,
MEXAHU3MOB pEaKLUi;
BO3MOKHOCTHU ¥ OTPaHUYCHUS
pacyeTHBIX METOJOB KBAHTOBOMU
XUMUU IIPU pELICHUN
[IPAaKTUYECKUX 3a]1a4.

Ymeer: OPHUEHTHUPOBATHCS B
HepapXUICCKOM cucTeMe
KBaHTOBOXMMHYECKHUX PaCUETHBIX
CXEM, T0JIb30BaThCSI COBPEMEHHBIM
MPOrpaMMHEIM ~ 00€CIICYCHHEM U
po¢eCCUOHATBHBIMH Oa3zamu
TaHHBIX IS PEIICHUs 3a1ad B
n30paHHON 00JacTH XUMHUHU WU
CME)KHBIX HayK.

Baaneer:

HaBBIKaMH  HCIIOJIB30BaHUsA CCTHU

WnTepHer Ui moucka y4eOHOU u

Hay4YHOH uHpOpMaLuY;
COBPEMEHHBIMU KBaHTOBO-
XUMHUYECKHUMHU METOAaMHU U
IporpaMMaMH.

Brinonnenue
MPAaKTUYECKUX 3aJaHU,
paboTa Ha ceMuHapax.
3amura npe3eHTaluu ¢
000CHOBaHHEM BBIOPAHHOM
METOAMKHU pacyeTa Jist
MOJICKYJISIPHOI CHUCTEMBI
(cucrem), usyyaemon B
pamkax HUP unu BKP
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IIporpaMmma oneHMBAHUSI KOHTPOJIUPYEMBbIX KOMIIETEHIIHA:

Tema nim pazgen | Kog unaukaropa [Lmanupyemslit [Toka3zareinb Kpurepuit onenuBanus HaunmenoBanue
JUCIATLIMHBIL KOMIIETEHIINH pe3yJsbTarT 0C?
TK? A
Merton Xaprpu-doka. NKnk-6.1 3HaTth: 3naer: ocHOBHbIE | Bnaneer marepuanom, (YO, I13
basucHbie HAOOpBHI. 3Haer TEOPETHUUECKUE MpUOMKEHUST KBAaHTOBOMW | MPEJCTABIICHHBIM B
TEOPETUYECKHE OCHOBBI pelieHus] XumMuu:  aguabatuyeckoe, | paszzaerne «Bompocsr
OCHOBBI 0a30BbIX | ypaBHEHUS OJIHOBJIEKTPOHHOE; IUTSE COOECETOBAHUS,
XUMUYECKHUX [peauarepa ab0OpeBuatypsl ~ HabopoB | cemuHap 1, No 1-4.
JTUCLUILIIUH METOI0M Xaptpu- 6a3ucHBIX (DyHKIHHA U WX
(meopranuyeckoid, | @oka,  MOCTPOEHUS| CMBICH; THIBl 0a3UCHBIX | AKTHBHO OTBEYal Ha
OpPraHUYECKOM, 0a3ucHBIX HA0OpOB. | HAOOPOB. ceMHUHapax.
aQHAJIUTUYECKOW, | YMeTh: OIpelnessTh | YMeeT: 000CHOBBIBATh
¢buzngeckoi CMBICII ~ TPHHATHIX | BBIOOp OasucHoro nHabopa | Bermomnmi 2/3
XUMHH) U 0003HaYeHHI JUISL pelaeMoit 3a1aumn CaMOCTOSITENIbHOM
CTIOCOOBI UX 0a3ucHBIX HabOpOB, paboTBhL. S
UCIOJIb30BaHUS 000CHOBBIBATh 2
IIpU pelIeHUn BBIOOp 0Oasuca s “
KOHKPETHBIX pelaeMoii 3a1auun
MeTtoapl ONTHMH3AIMAHN | XUMHUYECKUX 3Harn: 3naer: wucnons3yemble ais Brianmeer matepuanom, | YO, [13
reOMeTpUM U pacueTa | 3aJa4 TEOPETUUECKHE ONTUMU3AIMHU TEOMETPUU H MPEACTABICHHBIM B
KoJ1e0aTenbHbIX OCHOBBI TOMNYJISIPHBIX| pacyeTa Kose0aTenbHbIX| pasnaene «Bompocsl
MOTIPaBOK. METO/IOB MOMPAaBOK METOMBI: OOIIyIO| 7Sl cOOECeIOBaHUSY,
ONITHMHU3AIHH XapaKTePUCTHKY, TpaHUIBI u| cemuHap 2, Ne 1-5.
TeOMEeTpUM U pacueTa] 00JacTu MPUMEHEHHUS.
KOJIeOaTeIbHBIX Ymeer: 000CHOBBIBATh | AKTUBHO OTBEYas Ha
MONPaBOK. BEIOOD METO/Ia | CeMUHapax.
Ymers: ONTHMH3AIMHA TCOMETPHH H
OpUEHTHPOBAThCS B | pacyera  KoyieOaTeNbHBIX | BrimomHuI 2/3
COBPEMEHHBIX MOMPAaBOK JUIsl PEIIaeMoil | caMOCTOATEIbHOM
METOoJIaX 3a/1a4u paboThL.
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Yuer 3JIEKTPOHHOU
KOppEsIIMM B METOJIax
TOII, MPn, cBsizaHHBIX
KJIaCTEPOB u
KOH(UTYPAIMOHHOTO
B3aMMO/ICHCTBUSI.

ONTUMH3ALINHI Baaneer: HaBBIKAMH

T€OMETPUH U | aHaJau3a u otbopa

pacuera HauOomee aJICKBAaTHBIX

KoJieOaTeIbHBIX 3a7a4e METOJIOB

MOMPaBOK ONTUMHU3AINHA TEOMETPUH U

Baanerb: HaBblkamu | pacueTa  KosieOaTeabHBIX

BBIOOpA aJIeKBATHOTO | TIOMPABOK, a TaKke

3a7a4e MeTo/a | TIOCTPOCHUSI COOCTBEHHBIX

ONTUMH3ALINHI BapHaHTOB pacyeTHBIX

T€OMETPUH U | CXEM.

pacyera

KoJieOaTeIbHBIX

MOMPaBOK

3HaTh: 3Haer: Metobl,| Bnaneer marepuanom, | YO, I13
TEOPETUUECKUE WCIIONBb3yEMBbIE JUIsl pacyeTa MpeACTaBICHHBIM B
OCHOBBI TOMYJISIPHBIX| YJHEPTETUUECKUX pasnene «Bompockr
METOJIOB pacueTa) XapakTEepUCTHK JUIs1 coOeceI0BaHusy,
JHEPTEeTUYECKHUX MOJIEKYJISIPHBIX ~cucTeM | cemuHap 3, Ne 1-3.
XapaKTEePUCTUK IS PEAKIIMA: 0011110

MOJIEKYJISIPHBIX XapaKTePUCTHUKY, TPAaHUIIBl | AKTHBHO OTBEYas Ha

CUCTEM U PEaKLUN
Ymers:
OPHUEHTHPOBATHCA B
COBPEMEHHBIX
METO/JAaX  pacuera
JHEPIreTUYECKUX
XapaKTEPUCTUK IS
MOJIEKYJIIPHBIX
CHUCTEM M pEaKLUN
Baagers:
HaBBIKAMH BBIOOpA
aJICKBaTHOTO

3agaue METO/1a

o0JacTu MPUMEHEHHUS.

YmeeT: 000CHOBBIBATh
BBIOOP METO/1a pacueTa
HEPTeTHUYECKUX
XapaKTePUCTHK
MOJIEKYJISIPHBIX CUCTEM U
peakuui 1 permaeMon
3aJ1auH.

Baaneer: HaBbIkaMu
aHanmsa u orbopa
HauboJee aJJleKBaTHBIX
3a/1laye METOJIOB pacueTa

OHCPICTHYCCKUX

CeMHUHapax.

Brimmoamn 2/3
CaMOCTOSITEIbHON
paboTHI.
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pacuera
DHEPreTUYECKUX
XapaKTEPUCTUK JIs
MOJIEKYJISIPHBIX
CUCTEM U PeaKkLuu

XapaKTePUCTUK
MOJIEKYJIAPHBIX CUCTEM U
peaKuuii, a TaKxke
MMOCTPOSHHUS COOCTBEHHBIX
BapI/IaHTOB paClIeTHBIX
CXEM.

KoMOuaMpoBaHHBIE 3HaTh: 3naer: 3Haer mnpuHuMnbl Brnaneer matepuanom, | YO,
HOJIXO/IbI. VYuer TEOpPETUYECKHE KOHCTPYHUPOBAHMUSI IPEJCTaBICHHBIM B ITpe3enTanus
pacTBOPUTEIIS. OCHOBBI pacueTHBIX CcXeM; MeToab] paszaene «Bormpockl
KOHCTPYUPOBaHHUS BBICOKOTOYHBIX Ui coOeceJOBaHUs»,
KOMOWHUPOBAaHHBIX | KOMOWHUPOBAHHBIX cemunap 4, Ne 1-3.
pacyeTHbIX cXeM,| Ipouesyp: 00111y10|
BBICOKOTOUYHBIX XapaKTepUCTHUKY, TPAHULBI U AKTHBHO OTBEYal Ha
KOMOHMHUPOBAHHBIX | OOJIACTH MIPUMEHEHHS. CEeMMHapax.
Mporeayp, MeTOA0B| YMeeT: 000CHOBHIBATH
yueTa pacTBOpuTelss | BbIOOp mosiHoi pacuetHoit | IIpencraBui u
Ymers! CXEMBI, CIIOCOOBI yueTa 3aLUTHII IPE3EHTALINIO
OPUEHTUPOBATHCSI  B| pACTBOPUTEIISL. c 000CHOBaHHEM
MPUHLIMIIAX BbIOOpA MeToJ1a
KOHCTPYUPOBaHUS pacuera JUIs
KOMOMHHPOBaHHBIX npeanonaraemon HUP
pacyYeTHBIX CXEM, ni BKP
crocofax y4eTal
pacTBOpUTEIS

YO — ycrHbI# onipoc, 113 — nmpakTuyeckoe 3a1aHue.
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KPUTEPUU OHEHUBAHUA PE3YJIbBTATOB OBYUYEHUA:
@) NPOMENCYMOYHAS AMMECMAayus - 3a4em

B coomeemcmeuu ¢ banvno-petimuneosou cucmemoti MI'Y ons nonyuenus 3auema no
oucyunaune «Haoedcnocmv cospeMeHHbIX Memo008 GbIYUCIUMENbHOU  XUMUUY — CIYOeHmy
Heobxo0umo Habpamo He menee 60 bannos.

1. OOGs3aTenbHBIM YCIIOBHEM SIBJISICTCS BBIOJHEHUE CTYAEHTOM 4 MpaKTHYECKUX 33JaHUH IO
[[aHHOfI AUCHUIIIIMHE, ITIOATOTOBKA U 3alllMTa IMPE3CHTAUU I10 TEMC BLI60pa MCTOIHKHU pacyeTa.
[Tpu BBIOJIHEHNN NTPAKTUYECKHUX 3aJaHUN OIIEHUBAETCS MOJHOTA PEIICHHBIX 33ja4, B 3alUTe
IPE3eHTAllM OLICHUBAETCSl CTPOMHOCTH JIOKJIANa, KAaueCTBO WILUIIOCTPATHUBHOIO MaTepuaa,
OTBETHI HA BOIPOCHIL.

2. Ort4er mo KaxJou mpakTuueckoi padbore onenuBaetrcs B 20 6amoB. OueHuBaeTcs MOJIHOTA U
NPaBUIILHOCTH BBIITOJTHEHHOT'O 3a/IaHMs, @ TAK)KE CPOKH ITPEOCTABICHUS.

3. TloxroroBka u 3ammra npe3eHTanuu oreHnBaercs B 40 6amios.

Pa3paGoTunk:

— KaHI. xuM. Hayk B.b. Open

[Tporpamma coctaBnena B cootBercTBuU ¢ TpeboBanusimu OI'OC BO u yyeTom pekoMeHaammii
[TOOII no nampasiienunto u npoduiato noaroroBku 04.03.01 — «Xummsiy.

[Iporpamma paccMmoTpeHa Ha 3acenaHuu kKadeapsl oOmeld U Heopranumdeckod xumuu «09»
utonst 2026 r.

[Tporokon Ne 6  3aB. kadenpoit / A.1O. Cadponos /

—

Hacmosuwas npoepamma, ne moocem 0Ovimo \Jgocnpouaeeéeﬂa HU 6 Kakou ¢hopme Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvl-paspabomuuxa npocpammol.
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