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Mporpammy ovcumnnuHbl paspabotan(a)(n) ooueHT, K.H. (aoueHT) KypbaHrannesa A.P. Kadbenpa
opraHu4eckon xmummm Xvmmuyeckuii MHcTuTyT um. A.M. Bytneposa , almira99@mail.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHns aucumnnuHbl "KomnbloTepHas rpadomka B OpraHuyeckom XumMumn'" aBnsietcs
3HaKOMCTBO C NOMNYNSPHbIMKA XMMUYECKMMI NakeTamm nporpamMmHblx cpencts Chem & Bio Office
dompmbl CambridgeSoft Corporation, HyperChem dompmbl Hypercube Inc., GaussView Gaussian Inc.,
npefHa3Ha4YeHHbIX ONg CO34aHMsa 1N pefakTUpOBaHUS ABYMEPHbIX U TPEXMEPHBIX MOAEeNen
opraHuy4eckmx Monekyn. Kopotko paccMaTpusaloTCa TEOPETUHECKME BONPOCHI KOMMbIOTEPHOIO
MOLENNPOBAHNS B XMMUN N MPUMEHEHME NPOrpaMm Ans Bu3yannsaunm npocTpaHCTBEHHOM
CTPYKTYpPbl XMMUYECKMX COEANHEHUI, MPOrHO3UPOBAHNS UX PU3NKO-XMMUYECKNX CBONCTB U
NpoBeOEHNS pacyeToB METOLAMN KBAHTOBOM XUMUW Y MONEKYNSPHON MEXAHUKN.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucumnnvHa sknoyveHa B pasgen " 51.B.0B.6 OucumnavHel (Mogynm)" OCHOBHOW
obpaszoBartenbHoit nporpamMmbl 04.05.01 dyHaamMeHTanbHas 1 NpuknagHas XMMusi 1 OTHOCUTCS K
avcumnnnHam no Beibopy. OcBamBaeTcs Ha 4 Kypce, 7 CEMECTP.

LaHHas yyebHas oucumnnnHa BktodeHa B pasgen C3."Llmkn npodeccuoHanbHbIx aucunninH” (Kypc
no Bblbopy). OcBanBaeTcs Ha 4eTBEPTOM Kypce (7 ceMecTp).

3HaHMs 1 HaBbIKK, NPUOBPETEHHbIE 0OYyYaOWNMNCS B pe3ybTaTe OCBOEHNS AUCLUMNNHDI
"KomnbtoTepHas rpacrka B OpraHn4yeckon xummn'" Heobxoaumbl Ans AanbHENWero 0CBOEHUS
ANCUMNIVH "DNEeKTPOHHas CTPYKTypa opraHudecknx coegnHenmin”, "dAMP-cnektpockonus: aHanns
cnnHoBbIx cuctem", "lMpakTudecknii kypc AMP-cnekTpockonun”. lNpakTnyeckne HaBblKU N YMEHUS Ha
NepCcoHaNbHOM KOMMbIOTEPE C MPUMEHEHUEM MOMYNAPHBLIX XMMUYECKMX Nporpamm By oyt
MCNONb30BaHbl CTYAEHTaMW ONs NPELCTABNEHNS PE3yNbTaToOB HAYy4YHO-UCCNENOBATENLCKOM paboThl
Ha KOHPepPEeHUMsX, oTYeTax 1 3awmTax KBanngukaumoHHbIX paborT.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNEeTEHUNN:

PacwuncpoBka
LLincpp komneteHumu npuobpeTaeMon KoMneTeHLUN
OK-7 FOTOBHOCTbIO K CaMOpasBuTMo, camopeannaawmm
(0BuexynbTypHEle MCNONb30BaHMIO TBO pL|e0|<oro HOTeHupmana ’
KoMMeTeHuunn) P
OrlnK-1 CNocoBHOCTbLIO BOCMPUMHUMATD, PasBmBaTh M UCMONb30BaTh
(npodheccunoHanbHble TEOPETUYECKME OCHOBbI TPAAMLMOHHbBIX U HOBbIX pa3aesoB
KOMMNEeTeHL M) XMIMUW MPU PELIeHNN NPOPECCNOHANbHbBIX 3a4ay
MK-12 BnageHnem cnocobamm pa3paboTky HOBbIX 06pa3oBaTesbHbIX
(npodpeccunoHanbHble TEXHONOI NI, BKNKOYAS CUCTEMbI KOMIMbIOTEPHOMO U
KOMNEeTeHL M) LOVCTaHUMOHHOro 0by4YeHuns
NnK-3 BNafeHNeM CUCTEMOIN PyHAAMEHTANbHBIX XMMUYECKUX MOHATMIA
(npodcheccunoHanbHble N METOOONOrMYECKMNX aCNeKTOB XUMnK, OOpMaMm 1 MeTogamm
KOMMNEeTeHL M) Hay4YHOro No3HaHns
AK-6 BNafeHNEM COBPEMEHHbBIMU KOMMbIOTEPHBIMU TEXHONOMNSMU
Npv NNaHNPOBaHMM NCCNEnOBAHWIA, NOMYYEHUN U TK
(MPOCHECCHOHANbHbIE py NnaHuposa ccnepoBaHuiA, nonyye obpaboTke
KOMNETEHLIAN) pe3ynbTaToB Hay4HbIX aKCNepuMeHToB, cbope, obpaboTke,
XPaHeHnn, NpeacTaBneHnn N nepeaade Hay4yHom nHgopmaumm
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
CMOCOOHOCTBIO MCMOJIb30BaTb OCHOBHbIE 3aKOHOMEPHOCTH
MNCK-1 XUMUYECKOW HaYyKn " E*JyH,El,aMeHTaﬂbele XUMN4YeCKune rnoHATnNA
B NpodheccrnoHanbHoOW oesaTenbHOCT B COOTBETCTBUM C
BbIOpaHHO cneunansaunen

Lncpp komneteHLUN

B pesynbtate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

MPVHUMMbBI KOMMBbIOTEPHOrO rpadoUyeckoro N306paxeHns XMMMYeCcKx OopMys1 COeaUHEHWIA 1
peakuum;

06wt NHTEPAOERC NPOrPaMMHbIX CPEACTB, NPeaHa3HAYEHHbIX A1 HAy4YHbIX UCCNenoBaHWA.
2. IONXeH yMeTb:

OPUEHTUPOBATLCA M UCMONb30BaTb (PYHKLMOHANIbHbIE BO3MOXHOCTU rpadonuyeckmnx nporpamMm ans
npenctaBfieHNA Hay4dHbIX pe3ynbTaToB.

3. 0OMXEeH BnageTb:

HaBblKaMW pa60Tb| C KOMIMbOTEPHbIMU VI306pa)KeHI/I$IMI/I CNOXHbIX OpraHn4eCckmnx CTPYKTyp "
TeopeTn4HeCKMMn 3HaHNAMN O MONEKYNIAPHOM MOOENNPOBAHNUN CTPYKTYPbl OpraHN4eCckKumnx coefNHEeHWN

4. nONXeH OEeMOHCTpPUpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:

MCcnonb30BaTb BO3MOXHOCTWN COBPEMEHHbIX NPOrpaMMHbIX CpencTs o4 Bu3dyann3auunn,
npenctaBneHns N aHann3a pe3ynbTaTtoB TeopeTn4HeCknx n aKCnepmMeHTanbHbIX ncenenoBaHuim

4. CTpyKTypa U cogepxaHve AUCLUUMNINHDBI/ MOoayns
Obwas TpyA0eMKOCTb AUCLIMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 3a4€eT B 7 CEMeCTpe.

CyMmMapHo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 copepxaHue ayauTopHon paboTbl N0 aucumMnInHe/ Moaynio
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yacsbl
Pasnen ayauTopHOM paboThbl,
Hepens X TPYA0EeMKOCTb Texviuve cboDMbI
S A TR o sacmn oo
neKu““”PaKTVl“ecKueﬂaﬁopaTopHue
3aHATUNA p3601b|

Tema 1. OCHOBHbIE

NOHATUSA KOMMbIOTEPHOM

rpadoviku n
1.|KOMNblOTEPHOrO 7 1 0 4 0

MOLENMPOBaHNS B

OpraHn4eckom XMMnn.
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 2. "Xumun4yeckuia
penaktop" CS Chem &
Bio Draw 12.0 kak

CPELCTBO CO3aHUS KoHTponbHas
2.|0ByMEpHbIX 7 2-6 0 12 0 paboTta
n3obpaxeHui

MONEKYNAPHbIX CTPYKTYP
N nx penaktmposaHunA

Tewma 3. MNporpamma CS
Chem & Bio 3D 12.0
Onsa Bu3yanusaumm
XMMNYECKMX -
COeLVHEHNA,
KOMMbIOTEPHOrO
MOZLENNPOBaHNS U
pacyeToB.

Tema 4. [Nporpamma
GaussView 5 ons
BU3yanusaumm
XUMUNYECKMX
4. COCAMHEHTA, 7 9-10 0 6 0
KOMMbIOTEPHOrO
MOLENMPOBaHNA Y
pac4yeTos.

Tema 5. [porpaMmHbIn
nakeTt MONEKYNSpHOro v
‘(mooennpoBaHus
HyperChem.

Tema 6. lNporpamma

MestReNova ons
06paboTKm, NOCTPOEHUS )

6. 1 aHann3a gaHHbIX / 15-17 0 6 0

A0EPHOro MarHNTHOroO

pe3oHaHca.

Tema . UTorosas 3ayet
" |dopma KoHTpONA / . 0 0

NTtoro 0 42 0

11-14 0 8 0

KoHTponbHas
paboTta

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. OCHOBHbIE MOHATUSI KOMIMbIOTEPHOM rPacOoMKn N KOMMbIOTEPHOrO MOAENUPOBaHUS B
opraHu4eckou XMmuu.

npaktnyeckoe 3aHsitne (4 4aca(os)):

MpUHUMNBI rPadoM4eckoro N306paxeHns XMMNYeCKNx qoopMyn B OPraHNYeCcKom XMmMnm.
CoBpeMeHHble NakeTbl NPOrpamMm afst M306paxeHns XMMNUYECKUX doopMyn 1 ypaBHEHWI peakLniA.
TpeboBaHus nporpamMm K onepaumoHHbIM cuctemaM. CoBmecTumocTb nporpamm ¢ Microsoft Office.

Tema 2. "Xumunuyeckum pepakrop” CS Chem & Bio Draw 12.0 Kak cpencTBo co3aaHus
OBYMEPHbIX U300paxeHNn MONEeKyNsipHbIX CTPYKTYP U UX penakTUpoBaHUs

npakTudeckoe 3aHsitne (12 yaca(os)):

KETPOHHBH
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WHTerpmnpoBaHHbIi nporpamMHbiin komnnekc Chem & Bio Office: Ha3Ha4yeHMe n BO3MOXHOCTN.
3anyck nporpammbl CS Chem & Bio Draw 12.0. OTkpbiT1e thainos ¢ pasHbIM paclpeEHNEM.
Monb3oBaTtenbckuii HTepdeinc nporpammbl. O630p BaKHEWIINX SNEMEHTOB NaBHON 1
KOHTPOJbHOW naHenei. VIHCTpyMeHTbl BblAeNeHNs U MacluTabrvpoBaHusi, PUCOBaAHNE MbILbHO.
NHCTpYMeHTbI M306paxeHns CBA3el U XMMM4eckux cumBonoB B nporpamme CS Chem & Bio Draw
12.0. NpeobpasoBaHue CTPyKTyp: NOBOPOT, oTobpaxeHune, KnoHnposaHue. Vicnonb3osaHne
WwabnoHoB. HanncaHne cxeM XMMUYECKUX peakLmii.

Tewma 3. lNporpamma CS Chem & Bio 3D 12.0 onsa Bu3yanusaumm XMuMU4YEeCKMNX COeaNHEHUN,
KOMMbIOTEPHOro MOO4eNMpoOBaHUA U pacyeToB.

npakTudeckoe 3aHsitne (6 yaca(os)):

OcHoBHbIe NpuHUMNbI paboTsl. Mpaduyecknii nHtepgoeric nporpammel CS Chem & Bio 3D 12.0
(OKHO MoZenu, CTpoKa COCTOSIHUSA, NaHeNb BpaleHns, 3aroloBOK OKHa, CTPOKa MeHto, NaHesb
MacwTabnpoBaHms, HAbop MHCTPYMEHTOB ANs co3naHus mogenn). Co3agaHue n pefakTmpoBaHue
TPEXMEepPHbIX MOLENen XMMNYeCKMX COeAMHEHWU (CO34aHne yrnepogHoro 0CToea, BBeAeHne
retrepoaroma B MOLelb, ONONHUTENbHbIE OyHKUMM). OnnucaHue npouenypbl NpoBeaeHNs
KBaHTOBO-XUMu4eckux pacyetos B nporpamme CS Chem & Bio 3D 12.0 (MoOMCK MMHMMYMa 3HEprum
MOLenn, pacyeT CBONCTB MONEKY).

Tewma 4. lNporpamma GaussView 5 ons Bu3yanusaumm XMMU4eCKMX coe AUHEHUHN,
KOMMbIOTEPHOro MoAenmMpoBaHUA U pacyeToB.

npaktnyeckoe 3aHsitne (6 4aca(os)):

Gauss View ? kak Hanbonee NpOLABVHYTbIA 1 MOLHBIA rpadouyecknii UHTepPAPenc ons NonynsapHom
nporpaMmbl KBaHTOBO-XUMMYECKUX pacyeToB Gaussian. ViMnopTuposaHmne 1 nocTpoeHne
MONEKYNSPHBIX CTPYKTYP, 3adada NCXOOHbIX NapaMeTpoB 1 3anyck pacyetos B Gaussian, MpoCMoTp
1 aHann3 nonyyYeHHbIX pe3ynbtaTos. iccnenosaHne MonekynsapHbIX CTPYKTyp. BpaueHve,
nepemelleHne n macwtabrnposaHme B 3D-pexume ¢ NOMOLLbKO OnepaLnii Mbllbio U crieunanbHO
naHenu onumin, OOCTYMHbIX HA KaXA0M rpadomyeckom akpaHe. HabniogeHne YNCneHHOro 3HavyeHms
NS Noboro CTPyKTypHOro napameTpa. Vicnonb3oBaHne pasnnyHbIX CUHXPOHU3VPOBAHHbIX W
He3aBMCUMbIX PaKypCcoB OJ1 NPOCMOTPAa OLHOM U TOW Xe CTPYKTYpbl. MaHunynuposaHue
OTHOENbHbIMU CTPYKTYpamun 1 LEeNbIMA aHcambnamm cTpykTyp. Popmatbl NpeacTaBneHns
N300paxeHunin CTPYKTyp: MPOBONOYHbINA KapKac, TPyOKM, Wwapbl U CTEPXHW/CBA3M, 3aNONHEHHbI
NPOCTPAHCTBEHHbIN cTUNb. OTOBpPaxXeHne CTEPEOXMNYECKO MHApopmMaumn. MNoaceeTka,
oTOBpPaxkeHmne Unm cKpbITME aTOMOB.

Tewma 5. NporpamMmHbIn NakeT MonekynsipHoro moaenmposaHua HyperChem.
npakTnyeckoe 3aHsitne (8 4aca(os)):

[Monb3oBaTtenbcknin UHTEPdENC. [naBHoe OKHO U UCMONb30BaHUeE Mblwn. KnaenatypHble
anbTepHaTuBbl U KpaTyanwme nyty nporpammbl HyperChem. OTkpbiTe haina n ycTaHOBKU
oTtobpaxeHuns cTpykTyp. CospnaHve n pesakTupoBaHne MONEKYNSIPHON Mogeny, onpeaeneHne ee
reomeTpuyeckmx napameTpos. OnuncaHune npouenypbl NPOBeAEHNSI KBAHTOBO-XUMUYECKMX pacyeToB
B nporpamme HyperChem.

Tema 6. NMporpamma MestReNova onst o6paboTku, NOCTPOEHUSA U aHaNU3a fAaHHbIX SAePHOro
MarHUTHOro pe3oHaHca.

npakTnyeckoe 3aHsitne (6 4aca(os)):

ObpaboTka maHHbIX AMP 3KCNepuUMEHTOB Ha NePCOHaNbHOM KOMMbIOTEPE C NMOMOLLIO NPOrPamMMbl
MestReNova. "'pachuyeckuin nHtepdpeitc nporpammbl. OCHOBHbIE NPUHLIMMNBI U 3Tanbl 06paboTku
LlaHHbIX: B3BElIMBatoLMe OYHKLUM 1 anoansaums, OonofHeHe Hynsmm, beicTpoe npeobpasosaHme
dypbe, hasoBast KOPPEKLUNS U UCTOYHMKM (ha30BbIX OWMOOK, KoppekUus 6a30BoI NIMHUKN cnekTpa.
MpeobpazoBaHne 06BHEKTOB pasnuyHbix goopmato. ObpaboTka 1 0TobpaxkeHne CnekTpos,
aHanUTUYyeckme BO3MOXHOCTU, UHTErPUPOBaHNE, YaCTOTHbIE METKN. I3aMepeHne KOHCTaHT
CMWH-CMMHOBOrO B3anMoAeicTeuns, obpaboTka MynbTUNNETOB.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOsITe/IbHOM paboTbl AUCLMMNINHBI (MOLYNSA)
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
Tema 2. "XuMuyecknin
penaktop" CS Chem &
Bio Draw 12.0 kak
CpencTBo co3naHus NoAroToBka K
2.|0BYMEpPHbIX 7 2-6 [KOHTPONbHOW 12 Kglg;gganaﬂ
N306paxxeHuia pabote P
MONEKYNSAPHbIX CTPYKTYP
N NX pefakTMpoBaHns
Tema 6. Nporpamma
MestReNova gns
NnoaroToBka K
6 06paboTku, NOCTPOEHMS 2 15-17 KgﬁTOO(;bH?)IZ 18 KOHTPOMNbHAs
‘[n aHanu3a naHHbIX 26 02 o paboTta
A0EPHOro MarHUTHOro P
pe3oHaHca.
Ntoro 30

5. O6pa3oBarenbHbie TEXHONMOrMU, BK/OYasi MHTepPaKTUBHble (pOpMbl 06yYeHuns
TpeHVHr B KOMNbIOTEPHOM Knacce.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTH, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. OCHOBHbIE MOHATUSI KOMMbIOTEPHOM rPacOoMKn N KOMMbIOTEPHOrO MOAENUPOBaHUS B
OopraHu4eckou XMmuu.

Tema 2. "Xumunueckum pepaktop” CS Chem & Bio Draw 12.0 kak cpencTBo co3aaHus
DBYMEPHbIX U300paXxeHNn MONEKYNsiPHbIX CTPYKTYP U UX penakTUpOBaHUs

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:
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Mporpamma gucumnnuHbl "KomnbioTepHas rpagomka B opraHnydeckon xumumn"; 04.05.01 dyHgameHTanbHas v npuknagHas XuMus; OLEHT,
K.H. (BoueHT) KypbaHranuesa A.P.

ObpaseL 3agaHuii KOHTPONbHOM paboTbl "Xummndeckuii pegaktop" CS Chem & Bio Draw 12.0 kak
CPEeACTBO CO3[aHNs ABYMEPHbIX N300paXeHnin MONEKYNAPHbIX CTPYKTYP U UX peaakTuposaHms. 1.
Monbaysice nporpammoin CS Chem & Bio Draw 12.0 n3obpasmte npoekumm HotomeHa pasnuyHbix
KOHCPOPMAaLMOHHBIX M30OMEPOB 2-MeTUNOyTaHa, PaCnoNOXEHHbIE B MOPSAKE YBENNYEHNS NX SHEPTUN.
2. CKONbKO reoMeTpu4eckmnx N30MepoB 1 CKOMbKO KOHPOPMEPOB (ECNN OHWN €CTb) NMeeT
rentaguen-2,4? Hapucyinte aTn NPoCTPaHCTBEHHbIE M30MEePbI C NoMOLWbIO Nporpammbl CS Chem &
Bio Draw 12.0 1 ykaxuTe, kakue 13 Hux byayT HauMeHee yCTONYMBbIMM U Kakue Hanbonee
yctonumebiMn. 3. N306pasnte ¢ nomollbio nporpammbl CS Chem & Bio Draw 12.0 npoekLUMOHHbIe
popMmynbl Puwepa u onpenennte abCcontoTHY0 KOHUIypaumio LEHTPOB XMPaNbHOCTM CHeyoWwmnxX
COeOVHEHWIA: a) 2-xnopreHTaHa; 6) 2-MeTun-3-xnoprneHTaHa; B) 3-MeTun-3-xnoprneHTaHa; r)
2-metun-1-xnopbyTaHa; o) 3-xnoprekcaHa; e) 3-xnoprneHteHa-1; x)
MEeTUN-3TUN-H-Nponunuaonponunmetara; 3) C6H5CH(CH3)NH2; n) s6no4Hoi kucnoTbl
HOOCCH2CH(OH)COOH; k) anaHnHa CH3CH(NH2)COOH; n) MMHOanbHOM KUCNOTHI
C6H5CH(OH)COOH. 4. N306pa3suTte ¢ nomolpbto nporpammbl CS Chem & Bio Draw 12.0 Bce
PEe30HaHCHbIE CTPYKTYpPbl, ONMChIBAIOWME CTPOEHNE MeTUAhOpMMATa, annun-kaTmoHa, auetaT-moHa.
OnuwwnTe genokanusaumio aNeKTPOHOB yKa3aHHbIX COeAUHEHWIA OAHON CTPYKTYPHOW (hOpMynon,
LIOMONHEHHOW M30rHYTbIMU cTpenkamu. 5. M3obpasute ¢ nomouwpto nporpammbl CS Chem & Bio Draw
12.0 reoMeTpunyeckoe CTpPoeHne cneapyowmnx monekynsapHolx cuctem: H2CS, SeF4, PO(CH3)3,
CH3SSCH3, HC(O)N(CH3)2, (CH3)2PF3, koTopoe MOXHO npenckasaTtb, Nofb3ysSCb KOHLENUMnei
OTTaNKMBAHNS BaNEHTHbIX NEKTPOHHbIX nap. OueHnTe NnpuMepHoe 3Ha4YeHNe BaneHTHbIX YrioB B
9TMX COEAMHEHUSIX 1 OTpa3uTe 3TO Ha pucyHkax. 6. Nonbaysack nporpammornt CS Chem & Bio Draw
12.0 HANUWNTE CXEMbI peakunini ANEHOBOrrO CMHTE3a MEXAY CneaywmnMn BewecTBamn: a) N30MpPeEH n
KpoToHoBbI anbaerng (CH3-CH=CH-CHQ), 6) onBMHUN 1 ManenHoBbIii aHrmapua, B) U30NpPeH v
akpunoHutpun (CH2=CHCN). 7. N306pasnTe cxemaTtuyHo ¢ nomolubto nporpammel CS Chem & Bio
Draw 12.0 uenoyky npespalleHuii, B3siB B KA4ECTBE NCXOAHOI0 BEIWECTBA METUNSTUNKAPOUHON 1
nocnenoBaTtenbHoO AeincTByto Ha Hero PC15, cnnpToBbIM pacTBOPOM €4KOro kKanu, 6poMoM, NOBTOPHO
cnnptosbiM pactsopoM KOH (2 mons), H20 (Hg2+, H+).

Tewma 3. lNporpamma CS Chem & Bio 3D 12.0 onsa Bu3yanusaumm XMuMUYEeCKMNX COeaNHEHUN,
KOMMbIOTEPHOro MOAeNMpoOBaHUA U pacyeToB.

Tewma 4. lNMporpamma GaussView 5 ons Bu3yanusaumm XMuMU4eCKMX coe AUHEHUHN,
KOMMbIOTEPHOro MOAENNPOBaHUA U pacyeToB.

Tewma 5. NporpamMmHbIn NakeT MonekynsipHoro moaenmposaHua HyperChem.

Tema 6. Mporpamma MestReNova anst 06pa6oTku, NOCTPOEHUsI U aHanu3a AaHHbIX S0ePHOro
MarHUTHOro pe3oHaHca.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

ObpaseL 3a0aHunii KOHTPObHOM paboTbl MporpaMmbl A5 KOMMALIOTEPHOro MOAENNPOBAHNS MOMEKY/I.
Mporpamma MestReNova ans 06paboTku, MOCTPOEHUS U aHanM3a AaHHbIX S4EPHOr0 MarHUTHOro
pe3oHaHca. 1. cnonb3ysa nporpammy HyperChem cospaiTte MONEKynsipHyt0 TPEXMEPHYIO MOAENb
cnenyownx CoOeAVHEHWIA: a) TeTpameTunmeTaHa, 6) MeTnnoBoro achmpa yKCyCHOM KUCNoThl, B)
b6eH3anbaernaa, r) aumeTuncynodara. Vicnonb3yinte BapmaHT NpeacTaBneHNs TPEXMEPHO Moaenu
?CtepxHmn n Toukn? (Sticks&dots). Onpenennte 0OCHOBHbIE FEOMETPMYECKME NapaMeTpbl NONYyYEHHON
momenwn. 2. Micnonb3ys nporpammy CS Chem & Bio 3D 12.0 cospnaiite MONeKynsipHyt0 TPEXMEPHYIO
MOLENb Cnenywmnx coeanHennii: a) rmapasmHa NH2?NH2, 6) oumetunancynsgomoa CH3SSCH3, B)
rekcagoeHunbensona (C6H5)6C6. Vicnonb3yinTe BapnaHT NpeacTaBleHns TPEXMEPHO MOOENN
?lWapbl n ctepxHn? (Ball&Stick). Onpenennte oCHOBHbIE reOMETpUYECKe napameTpbl NONy4eHHOM
mozenu. 3. Vicnonbays nporpammy GaussView 5 co3gante MONEKynsapHyt0 TPEXMEPHYIO MOOENb
cnepyrowmx coeanHeHuin: a) CH3PH2, 6) C6H5PH2, B) (CH3)2PC=N. ConocTtaBbTe ANUHbI CBSA3EW
yrnepog ? pocqoop B 3TMX coeanHeHUsX. cnonbayiite BapnaHTt NpeacTaBneHns TpPEXMEePHON
momenn ?Ball & Bond Type?. 4. C nomouwpto nporpammbl MestReNova nposeaunte 06paboTtky
cnekTpa AMP 1H, otobpasuTe Ha CNekTpe XMMNYeCcKne COBUMN N MHTErpasnbHble MHTEHCMBHOCTU
curHanos. ObpaboTarite MynbTUNNETHI B OTAENBHOM OKHE, yKa3aB KOHCTaHTbI CMUH-CMMHOBOIO
B3aMMOOENCTBUS.

Tema . UToroesasi popma KOHTpons

MpvMepHble BOMPOCHI K 3a4eTy:
Bonpocsbl k 3a4eTy:
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Mporpamma gucumnnuHbl "KomnbioTepHas rpagomka B opraHnydeckon xumumn"; 04.05.01 dyHgameHTanbHas v npuknagHas XuMus; OLEHT,
K.H. (BoueHT) KypbaHranuesa A.P.

1. OCHOBHbIE MOHATMS KOMMbIOTEPHOM rpadovkn 1 KOMMbIOTEPHOr0 MOLENMPOBAHUS B OPraHNYeCcKOoM
XxuMunn. MprHUMNBI rpadornyeckoro n306paxeHns XMMUYECKMX OopMys B OPraHNYeCcKon XmMmMmun.

2. CoBpeMeHHble nakeTbl NporpamMm Assi n306paxeHns XMMNYeCcKnx qoopMyn 1 ypaBHEHWNA peakLWiA.
TpeboBaHuMs nporpamMm K onepaumoHHbIM cuctemam. CoBmecTmmocTb nporpamm ¢ Microsoft Office.

3. "Xumuyecknii pepaktop" CS Chem & Bio Draw 12.0: Ha3Ha4eHne 1 BO3MOXHOCTW. 3anyck
nporpammbl CS Chem & Bio Draw 12.0. OTkpbITYE ¢ainioB C pa3HbiM pacMpeHneM.
[Monb3oBaTenbCKNn NHTEPHPENC NMPOrpamMMmbi.

4. "Xummnyeckunii pepgaktop" CS Chem & Bio Draw 12.0. O630p BaXXHEWMLWNX SNEMEHTOB INaBHOW 1
KOHTPONbHOW naHenei. VIHCTpyMeHThbl BblAeNeHnst n MacwtabrupoBaHnsi, PUCOBaHNE MbILWbIO.
NHCTpyMeHTbl n306paxkeHns CBSI3ei 1 XMMmn4ecknx cumonoB B nporpamme CS Chem & Bio Draw
12.0.

5. "Xumunuecknii pepaktop" CS Chem & Bio Draw 12.0. lNpeobpasoBaHre CTPyKTyp: MOBOPOT,
oTtobpaxeHwne, KnoHmpoBaHue. Vicnonb3osaHre wabnoHoB. HanmcaHne cxem XMMmM4eckux peakumi.

6. NMporpamma CS Chem & Bio 3D 12.0 gns Bu3yannaaumm XMMmM4YeCckmnx COeaUHEHWUN,
KOMMbIOTEPHOro MOAENNPOBaHMSA 1 pacyeToB. OCHOBHblE NpUHLMNBLI paboTbl. ["paduyeckuii
nHtepgoenc nporpammbl CS Chem & Bio 3D 12.0 (okHO Momenn, CTpoka COCTOSIHMSA, NaHesb
BPALLEHNS, 3aroN0BOK OKHA, CTPOKA MEHIO, MaHenb MacltabrvpoBaHus, HABOP MHCTPYMEHTOB AN
co3faHus mogenn).

7. MNporpamma CS Chem & Bio 3D 12.0. Co3paHue 1 penaktMpoBaHne TpexmMepHblX Moaenew
XUMUYECKNX COEONHEHWIA (CO3aaHne YrnepoaHoro 0CToBa, BBeAEHME reTepoaTtoma B MOAENb,
LOMONHUTENbHbIE dOyHKUMK). OnucaHme npoueaypbl NPOBEAEHNS KBAHTOBO-XMMUYECKUX PACYETOB B
nporpamme CS Chem & Bio 3D 12.0 (nonck MMHUMyMa SHEPrumM MOAENN, pacyHeT CBONCTB MONEKYN).

8. lNMporpamma Gauss View 5 ons Busyanmsaumm XMMMYeCKUX COeAIMHEHWNIA, KOMMbIOTEPHOrO
MOLENMpPoBaHus 1 pacyeTos. VMIMnopTupoBaHme 1 NOCTPOEHNE MONEKYNSIPHBIX CTPYKTYP, 3adaya
NCXOLHbIX NapaMeTpoB 1 3anyck pacyetos B Gaussian, NpoCMOTP U aHann3 nony4eHHbIX
pe3ynbTaToB. ViccnegoBaHne MONekynspHbIX CTPYKTYP.

9. Nporpamma Gauss View 5. BpaweHue, nepemelleHne n macwrabrnposaHue B 3D-pexunme ¢
MOMOLLbIO Onepaumnii MbIlWbIO U CNeumanbHON NaHenn onumim, AOCTYMHbIX HA KaXA0M rpadonyeckom
aKpaHe. HabnooeHme YncneHHoro 3HadeHms ons nioboro CTPyKTypHOro napameTpa.

10. MNMporpamma Gauss View 5. Vicnonb3oBaHune pasnuyHbiX CUHXPOHU3WPOBAHHbIX N HE3AaBUCKMbIX
pakypcoB Ons NpoCMOTpa OOHOW M TOW Xe CTPYKTypbl. MaHunynupoBaHue OTaeNbHbIMU
CTPYKTypamu 1 LenbiMn aHcambnsmm cTpykTyp. @opmatbl npeacTaBneHns n3obpaxeHuin CTpykTyp:
MPOBONOYHbIA Kapkac, TPyOKK, Wwapbl U CTEPXHW/CBA3WN, 3aNONHEHHbIA NPOCTPAHCTBEHHDIA CTUNb.
OTobpaxeHune cTepeoxmmmyeckon nHepopmaumn. MoaceeTka, oTobpaxeHne M CKPbITUE aTOMOB.

11. MporpaMmHbI NakeT MonekynspHoro moaenuposaHus HyperChem. Nonb3oBaTtenbckuin
NHTeppeic. [ NnaBHOEe OKHO M UCNONb30BaHWe Mblwn. KnasBmnartypHble anbTepHaTuBbl U Kpatyanimne
nytn nporpammbl HyperChem. OTkpbiTve thaiina n ycTaHoBKM 0TOOPaXeHnst CTPYKTYP.

12. lNporpaMmHbI nakeT MmonekynsipHoro mogenuposaHus HyperChem. CosnaHuve n
penakTupoBaHue MONEKYNSAPHOM Mogenu, onpeneneHne ee reoMeTpnyeckmx napameTpos.
OnucaHve npouenypbl NPoBEeAEHNS KBAHTOBO-XMMUYECKNX pacyeToB B nporpamme HyperChem.

13. Nporpamma MestReNova ons 06paboTkn, NOCTPOEHNS N aHaNM3a OAaHHbIX SAEPHOro
MarHUTHOro pesoHaHca. ObpaboTka faHHbIX AMP aKCNepMMEHTOB HA NEPCOHANbHOM KOMMbIOTEPE C
nomoubto nporpammbl MestReNova. ['padmnyeckuin nHtepgoeinc nporpammbl. OCHOBHbIE NPUHLUMMGI
1 aTanbl 06paboTkM AaHHbIX: B3BELWMBAOWME PYHKLMM N anoam3aumns, LONONHEHNE HYNSMU,
bbicTpoe npeobpazoBaHme Pypbe, ha3oBast KOPPEKLUMS U NUCTOHYHUKUN (Pa30BbIX OWMOOK, KOPPEKLNS
6a30Bol nMHUK cnekTpa. Npeobpa3oBaHre 06HEKTOB Pa3NiMyHbIX POPMaTOB.

13. Nporpamma MestReNova. ObpaboTtka 1 oTobpaxeHne CrnekTpoB, aHaNMTUYECKNE BO3MOXHOCTN,
WHTErpupoBaHne, 4acToTHblE METKMN. I3MepeHne KOHCTaHT CANH-CMNHOBOrO B3anMOOENCTBUS,
obpaboTka MynbTUNNETOB.

3anaum K 3a4eTy B rpadomyeckom cpopmare BKIOYEHbI B MPOrpamMMy AUCLUMMIVHBI B KA4ecTBe
NPUNOXEHUS.

7.1. OcHOoBHas nuTteparypa:
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Mporpamma gucumnnuHbl "KomnbioTepHas rpagomka B opraHnydeckon xumumn"; 04.05.01 dyHgameHTanbHas v npuknagHas XuMus; OLEHT,
K.H. (BoueHT) KypbaHranuesa A.P.

1. BBeneHne B xeMonHgopMaTuky : y4ebHoe nocobue / T. . Mapxunos, V. W. backuH, W. C.
AHTunuH, A. A. BapHek .? KagaHb : [KasaHckui yHusepcutet], 2013 .7 ; 20.[H. 1]: KomnbioTepHoe
npencTasneHne XMMmyecknx cTpyktyp .? 2013 .7 173 c. :

2.M'Bo3neBa B. A. basosble 1 NpuknagHblie MHPOPMALMOHHbIE TexHoNorum: YuebHuk / B.A.
[Bo3pesa. - M.: 1. POPYM: HNLU NH®DPA-M, 2014. - 384 c.:

http://znanium.com/bookread.php?book=428860

3. depnotoea E. J1. NpuknagHble MHEOOPMaUNOHHbIE TexHonoruu: YyebHoe nocobue / E.J.
®depnotosa, E.M. MNopTHOB. - M.: 1O POPYM: HNLU MHDPA-M, 2013. - 336 c.:

http://znanium.com/bookread.php?book=392462

7.2. lononHutenbHasa nuteparypa:
1. Ncakosa O.I1., Tapacesuy 10.10., KO3tok KO.N. ObpaboTtka v BU3yannsaums gaHHbIX (OU3NYECKMX
aKcnepumeHToB ¢ nomolbio naketa Origin - M: KHnxHbin gom 'TIMBKOM', 2009. - 136 c.

2. BbikoBa, B. B. NckyccTtBo co3paHunsa 6a3bl naHHbix B Microsoft Office Access 2007 [OneKTpOHHbIi
pecypc] : Y4eb. nocobue / B. B. boikoBa. - KpacHosipck: Cnb. doenep. yH-T, 2011. - 260 c.
http://znanium.com/bookread.php?book=443138

4. YmyToBa, ".A. AcnekTbl cB5i3n 'CTpoeHmMe - peakumoHHas cnocobHocTb': yuebHoe nocobue / . A.
UmyToBa; KasaH. ([pusonx.) penep. yH-T, XuM. nH-1.?7KasaHb: [KazaHckuin (MpuBonxckuin)
doenepanbHbin yHuBepcuteT], 2010.793 c.:

7.3. UHTepHeT-pecypcChbl:
Pykosoacteo nonb3osatens nporpammbl ?CS Chem & Bio Draw 12.07 -
http://www.cambridgesoft.com/services/desktopsupport/documentation/manuals/files/chembiodraw.pdf

PykoBogcTteo nonb3osartens nporpammbl ?7CS Chem & Bio 3D 12.07 -
http://www.cambridgesoft.com/services/DesktopSupport/Documentation/Manuals/files/ChemBio3dV12.pdf

PykoBogcTtso nonb3osartens nporpammbl ?GaussView 57 -
http://www.gaussian.com/g_tech/gv5ref/gv5ref_toc.htm

PykoBoacTteo nonb3osartens nporpammbl ?HyperChem 77 -
http://www.chemistry-software.com/pdf/hyperchem_getting_started.pdf

PykosogacTtso nonb3osartens nporpammbl ?MestReNova? -
http://mestrelab.com/downloads/manuals/MestReNova-8.1.0_Manual.pdf

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHre ancumnavHel "KoMnbioTepHas rpadovka B opraHn4eckoin xmumMun" npegnonaraet
MCMONb30BaHNe CNeayloWwero MatepuanbHO-TEXHUYECKOro obecneyeHns:
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Mporpamma gucumnnuHbl "KomnbioTepHas rpagomka B opraHnydeckon xumumn"; 04.05.01 dyHgameHTanbHas v npuknagHas XuMus; OLEHT,
K.H. (BoueHT) KypbaHranuesa A.P.

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

JlekumoHHble 1 npakTuyeckue 3aHATUS No gucumnavHe "KomnbioTepHas rpagovka B OpraHn4yeckon
XUMUN" NPOBOAATCS B KOMIMbIOTEPHOM KNacce XMMmnyeckoro koprnyca K®Y (ayoutopus 425), B
KOTOPOM pasMelleH BblHUCIUTENbHBIN Knactep XuMudeckoro nHetutyta um. A.M. bytnepoea K®dY.

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
cneunanbHocTtn: 04.05.01 "dyHpameHTanbHas v npuknagHas xvmmusa" n cneuvannsaumm
OpraHuyeckas xmmMms .
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