Mporpamma ancumnnnHbl "KoMnbloTepHas rpadouka B opraHuyeckon xummmn"; 020201.65 PyHaameHTanbHas v npuknagHas XMMns; OOLEHT,
K.H. (BoueHT) KypbaHranuesa A.P.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
Xumnyeckmim nHCTUTYT MM. A.M. Bytneposa

) A
“”J:l PCW i

YTBEPXOAHKO

[MpopekTop

no obpasoBaTtenbHol fesatensHocTn KPY
Mpodp. Munasapunos P.I".

" 20 r.

MporpamMma AUCLMNNANHBI
KomnbloTepHas rpadouka B opraHunyeckom xumum C3.10B.1

CneunanbHocTb: 020201.65 - dyHOaMeHTanbHas 1 NpuknagHas XMMms
Cneumnanusauus: OpraHn4yeckas xMMms
KBanudpukaumns sbinyckHmka:
dopma 0by4eHns: o4Hoe
S3blk 0B6y4eHMS: pyCCKuit
AsTop(bl):
KypbaHranvesa A.P.
PeueH3eHT(bl):
Cenos N.A.

COIrNACOBAHO:
3aseqyowmii(as) kadeanpoi:
MNpoTtokon 3acenaHusa kadpenpbl No oT" " 201_r

Y4yebHo-MeToan4yeckas KOMUCCUS XmmmquKoro nHctutyta um. A.M. Bytneposa:
MNpoTokon 3acenaHua YMK No oT" 201_r

PeructpaunoHHbin No
KasaHb
2014

KETPOHHBH
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PerucrtpaumnoHHbin Homep 188 VH H

T



Mporpamma ancumnnnHbl "KoMnbloTepHas rpadouka B opraHuyeckon xummmn"; 020201.65 PyHaameHTanbHas v npuknagHas XMMns; OOLEHT,
K.H. (BoueHT) KypbaHranuesa A.P.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 2 ns 11. ins yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby
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Mporpammy avcumnnvHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) KypbaHranuesa A.P. Kadbenpa
opraHu4eckon xmmmm Xumunyeckuii nHctuTyT M. A.M. Bytneposa , Almira.Kurbangalieva@kpfu.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

JaHHas yyebHas oncumnnunHa BktodeHa B pasgen " C3.0B.1 MpodgeccnoHanbHbIA" OCHOBHOM
obpasosaTtenbHol nporpammbl 020201.65 PyHOaMeHTanbHas 1 NPUKNagHas XMMUS 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:

Pacwmndpposka
Wincpp komneteHunu npuobpetaemon KOMNeTeHLUn
MK-1 MOHMMAET CYLHOCTb 1 CoLManbHy0 3Ha4MMOCTb npodpeccun,
(I'IpOd)eCCI/IOHaﬂbeIe OCHOBHbIX NMepcnekTne 1 r|p06neM, onpenendarwmnx KOHKPETHYIO
KOMI'IeTeHLI,I/II/I) obnactb [esTENbHOCTH

B peaynbtate 0CBOEHUS ONCUMMINHBI CTYAEHT:
1. DONXeH 3HaTb:

MPUHLMNBI KOMMABIOTEPHOrO rpachrnyeckoro n306paxeHns XMMNYeckmnx oopmyn coeanHEHNR 1
peakuum;

06wt NHTEPAOEC NPOrPaMMHbIX CPEACTB, NPeaHA3HAYEHHbIX A1 HAYy4YHbIX UCCNen0BaHWA.
2. IONXEeH yMeTb:

OPVEHTUPOBATLCA U UCMONb30BaTb (PYHKLNOHANIbHbIE BO3MOXHOCTU rpadonyeckmnx nporpamMm ans
npenctaBfieHNA Hay4HbIX pe3ynbTaToB.

3. OOMXEeH BnageTb:
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HaBblkaMun pPaboTbl C KOMMbIOTEPHBIMM N3006PaXEHMNSMUN CNOXHbBIX OPraHUYeCKUX CTPYKTYP U
TEOPETNYECKMMN 3HAHUSIMI O MONEKYNSIPHOM MOAENNPOBAHNM CTPYKTYPbl OPraHNYECKNX COeaNHEHWIA

ncnonb30BaTb BOSMOXHOCTWN COBPEMEHHbIX NPOrpaMMHbIX CpencTs OJid Bu3dyann3auunn,
npenctaBieHnsa N aHann3a pe3y/ibTaTtoB TEOPETUHECKNX N IKCNEPUMEHTalIbHbIX ncecnenoBaHuim

4. CTpyKTypa 1 cogepXxaHue OUCLUMNIUHBI MOAYNs
Obwas Tpya0eMKOCTb AUCLIMIMIMHBI COCTaBNsSeT 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopmMa NPOMEXYTOHHOIrO KOHTPONS ANCUNMINHBI 3a4€T B 7 CEMECTpE.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS AOoMnycka K 3adeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBopuTeNbHO" (YO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUCUMNIMHE/ MOAYIO
TemaTuueckui NNaH AUCLUNINHBI/MOAYNS

Buabl v yachbl
ayauTopHow paborbl,
Hepens VX TPy A0EMKOCTb Tekywume copmbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnueckumelllaboparopHble

3aHATUSA pabortbl

Paspen
N AucuunnnHel/ CemecTp
Moayns

Nekunn

Tema 1. OcHOBHblE
NOHATNSA KOMMNbIOTEPHOM
rpagoukm n
1.|KOMMNblOTEPHOrO 7 1 0 4 0
mMoOennpoBaHns B
OpraHn4eckKom XMMnn.

Tema 2. "Xumnyeckunin
penaktop" CS Chem &
Bio Draw 12.0 kak
CpencTBO CO3aaHNS KOHTPONbHas
2.|1ByMepHbIX 7 2-6 0 12 0 pabota
n3obpaxeHui
MONEKYNSPHBIX CTPYKTYP
N X pefakTMpoBaHms

Tewma 3. MNporpamma CS
Chem & Bio 3D 12.0
Ons BM3yanusaumm
XMIMUYECKMX
‘lcoeonHeHnn,
KOMMbIOTEPHOrO
MOZLENNPOBaHNS U
pacyeTos.
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Buabl 1 yacbl
Pasnen ayauTopHoOW paboTbl,
Henens MX TPYAOEeMKOCTb TekyLme opmbl
" 'DMKII%M?;HH/ (CoMeCTPcemectpa (B acax) \ll(ompgt:mp
i NMex M"I'IpaK'rw-lecmeHaﬁoparoprle
8 3aHATUS paborTbl

Tema 4. lMporpamma

GaussView 5 ans

BM3yanusauunm

XUMUYECKMX
4-|coennrenmii, 7 9-10 0 6 0

KOMMbIOTEPHOro

MOLEeNMpoBaHus un

pacyeTos.

Tema 5. [porpaMmHbIn

nakeT MONEKYNISIPHOro ]
- MOOENPOBaHMNS 7 1-141 0 8 0

HyperChem.

Tema 6. lporpamma

MestReNova ans
6 06paboTkn, MOCTPOEHNS 7 1517 0 5 0 KzggggﬂbHaﬂ

‘|»v aHann3a naHHbIX P

ANEPHOro MarHUTHOro

pe3oHaHca.
_ Tema . NITorosas - 0 0 0 2auer

goopma KOHTpons

Ntoro 0 42 0

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. OCHOBHbIE MOHATUSI KOMMbIOTEPHOM rPpacOoMKn N KOMMbIOTEPHOro MOAENUPOBaHUS B
opraHu4eckov XMmuu.

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

MpUHUMNBI rPadoM4eckoro N306paxeHns XMMNYeCcKnx qoopMyn B OPraHNYeCcKom XMmMmm.
CoBpeMeHHble NakeTbl NPorpamm asst M306paxxeHns XMMNUYECKNX doopMyn 1 ypaBHEHWI peakLniA.
TpeboBaHus nporpamMm K onepaLmoHHbIM cuctemaM. CoBmecTumocTb nporpamm ¢ Microsoft Office.

Tema 2. "Xumunuyeckum pepaktop” CS Chem & Bio Draw 12.0 Kak cpencTBo co3aaHus
OBYMEPHbIX U300paxeHNn MONeKynsipHbIX CTPYKTYP U UX penakTUpOoBaHUs

npakTudeckoe 3aHsitne (12 yaca(os)):

WHTerpupoBaHHbI nporpammHbii komnneke Chem & Bio Office: Ha3Ha4yeHne 1 BO3MOXHOCTN.
3anyck nporpammbl CS Chem & Bio Draw 12.0. OTkpbiT1e thainos ¢ pasHbIM pacllpeHNEM.
Monb3oBatenbckuii UHTEPAoEC nporpammbl. OB30p BaXHENWNX SNEMEHTOB rMaBHOM U
KOHTPOSNbHOW NaHenewn. VIHCTpyMeHTbl BblAeNeHNs n MaclutabrvpoBaHus, pPUCOBaHUE MbILbHO.
NHCTpyMeHTbl n306paxkeHns CBSI3ei 1 XMMmnyecknx cumonoB B nporpamme CS Chem & Bio Draw
12.0. NpeobpasoBaHue CTPyKTyp: NOBOPOT, oTobpaxeHune, KnoHnpoBaHue. Vicnonb3oBaHne
WwabnoHoB. HanncaHne cxeM XMMMYECKUX peakLmii.

Tema 3. lNMporpamma CS Chem & Bio 3D 12.0 gns Bu3yanusaumm XMuMU4YeCKMNX COeANHEHUN,
KOMMbIOTEPHOro MoAeNMpoBaHUA U pacyeToB.

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

OcHOBHble NpuHUMMbI paboTbl. Mpadudeckuin nHtepdpeitc nporpammbl CS Chem & Bio 3D 12.0
(OKHO MoAenu, CTpoKa COCTOSHUS, NaHenNb BPaLEHUs, 3arofioBOK OKHa, CTPOKa MEHIO, MaHesb
MacwTabvpoBaHns, HAbop NHCTPYMEHTOB Ans co3paHmsa mogenn). CosnaHue n penakTmpoBaHmne
TPEXMEPHbIX MOAENEN XUMUYECKUX COeANHEHN (CO34aHMNe YyrnepoaHOro OCTOBa, BBEAEHME
retepoatoma B MoLefb, LOMONHUTENbHbIE PyHKUMK). OnucaHne npouenypbl NpoBEOEHUS
KBaHTOBO-XUMUYeCKux pacyeTtos B nporpamme CS Chem & Bio 3D 12.0 (nouck MUHUMyMa aHeprum
MOJLenu, pacyeT CBOWCTB MONEKY).

KETPOHHBH
B_EPCHTET
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CtpaHnua 5 ns 11. 111 VHI:I

S OEMALIGH
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Tewma 4. MNporpamma GaussView 5 ons Bu3yanusaumm XMuMU4eCKMX coe AUHEHUHN,
KOMMbIOTEPHOro MOAENNPOBaHUA U pacyeToB.

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

Gauss View ? kak Hambonee NpPoABUHYTbI U MOLWHBIV rpadonyecknin MHTepdpeinc ons nonynsipHo
nporpaMmbl KBaHTOBO-XUMMYECKUX pacyeToB Gaussian. ViMnopTuposaHmne 1 nocTpoeHne
MONEKYNSPHbIX CTPYKTYP, 3a4adya NCXOOHbIX NapaMeTpoB 1 3anyck pacyeTos B Gaussian, MpocCMoTp
N aHanu3 nony4yeHHbIX pe3ynbTatos. ViccnenosaHne MonekynspHbIx CTPyKTyp. BpaueHue,
nepemMelleHe n MmacwtabruposaHune B 3D-pexrme ¢ NOMOLLbIO OnepaLmnii Mbllbio 1 creunanbHO
naHenn onumin, LOCTYMHbIX HAa KaXA0M rpadoMyeckoM akpaHe. HabnioaeHne YCneHHOro 3HavyeHmst
ons ntoboro CTPyKTypHOro napametpa. Vicnonb3oBaHne pasnmnyHbiX CUHXPOHU3MPOBAHHBIX U
He3aBMCUMbIX PakypCcoB OJ1 NPOCMOTPAa OLHOM U TOW Xe CTPYKTYpbl. MaHunynuposaHve
OTLEeNbHbIMM CTPYKTYpaMu 1 LenbiMu aHcambnsmm cTpykTyp. Popmathbl npeacTaBneHns
N3006paxXeHNn CTPYKTYP: MPOBONOYHbIN Kapkac, TPYOKW, wapbl U CTEPXHW/CBS3U, 3aN0NHEHHbIN
MPOCTPaHCTBEHHbIA CTUNb. OTOBpaxeHne CTepeoxnMmn4eckon nHgpopmaunn. MNMoaceeTka,
oTobpaxeHune Unun CKpbITMe aTOMOB.

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

[Monb3oBaTtenbckuin UHTEpPdEnc. [naBHoe OKHO U UCMONb30BaHUeE Mblwn. KnaenartypHble
anbTepHaTuBbl U KpaTyanwme nytu nporpammbl HyperChem. OTkpbiTHe haina n ycTaHOBKU
oTtobpaxeHns cTpykTyp. CospnaHve n penakTMpoBaHne MONEKYNSPHON MOAeNy, onpeaeneHne ee
reomeTpuyecknx napametpos. OnuncaHne npouenypbl NPOBEAEHNSI KBAHTOBO-XUMNYECKMX pacyeToB
B nporpamme HyperChem.

Tema 6. Mporpamma MestReNova anst 06pa6oTku, NOCTPOEHUsI U aHanu3a AaHHbIX S,0ePHOro
MarHUTHOro pe3oHaHca.

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

ObpaboTka faHHbIx AMP aKCcneprMeHTOB Ha NEPCOHANbHOM KOMMNbIOTEPE C MOMOLLbIO MPOrpammel
MestReNova. "'pachuyeckuin nHtepdpeinc nporpammbl. OCHOBHbIE NPUHLMMNbBI U 3Tarnbl 06paboTkm
LaHHbIX: B3BELWMBAOWME PYHKLMKN 1 anoam3aums, OonoiHeHne Hynsmu, bbicTpoe npeobpasoBaHne
dypbe, hasoBas KOPPEKLNS N UCTOYHMKM ha30BbIX OWMOOK, KOppeKuns 6a30BoOi NMHUKN CNekTpa.
MpeobpasoBaHne 06bEKTOB pasnnyHbix popmato. ObpaboTka 1 oTobpaxxeHne cnekTpos,
aHanMTn4yeckme BO3MOXHOCTU, MHTErPUPOBaHME, YaCTOTHblEe METKN. VI3MepeHne KOHCTaHT
CMVH-CMHOBOro B3aMmMoaencTems, obpabotka MynbTUMIETOB.

4.3 CTpyKTypa u cogepxaHue caMOCTONATENIbHOM paboTbl AUCLUNIUHBI (MOAYNS)

Buabi
N Paspen Cemect Hepens | camoctositenbHon [TpynoeMKOCTb ;%%%:L:?:;Egga
AducumnnnnHbl pcemecha paboTbl (B yacax) 260TbI
CTYyAEHTOB P
Tema 2. "XuMunyeckui
penaktop" CS Chem &
Bio Draw 12.0 kak
CpencTBO co3aaHuns NnoaroToBka K
2.|0ByMepPHbIX 7 2-6 |KOHTPOJSIbHOM 12 K(;g;gganaﬂ
n306paxxeHnii pabote P
MONEKYNAPHbIX CTPYKTYP
N UX penakTMpoBaHns
Tema 6. [Nporpamma
MestReNova gns
NoAroToBka K
6 06paboTkm, NOCTPOEHMS - 15-17 KgﬂTOO;)bH%VI 18 KOHTPONbHas
‘In aHann3a naHHbIX a6 OE o paboTta
A0EPHOro MarHNTHOrO P
pe3oHaHca.
NTtoro 30
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5. O6pazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHus
TPEHUHT B KOMMbIOTEPHOM Knacce.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOJIS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIE MOHATUSI KOMIMbIOTEPHOM rPpacOoMKn N KOMMbIOTEPHOrO MOAENUPOBaHUS B
OopraHu4eckov XMmuu.

Tema 2. "Xumunuyeckum pepaktop” CS Chem & Bio Draw 12.0 Kak cpencTBo co3aaHus
ABYMEPHbIX U3006paxeHNn MONEKYNsiPHbIX CTPYKTYP U UX pefakTUpOoBaHUSs

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Obpa3zeL 3anaHunii KOHTPoNbHOM paboTbl "Xumnyecknii pegaktop" CS Chem & Bio Draw 12.0 kak
CPEeAnCTBO CO34aHNS ABYMEPHbIX N300pakeHMn MONEKYyNAPHbIX CTPYKTYP U UX peaakTupoBaHums. 1.
Monbaysck nporpammoin CS Chem & Bio Draw 12.0 n3obpasmte npoekumm HolomeHa pas3nnyHbix
KOHCPOPMAaLMOHHBIX M3OMEPOB 2-MeTUNOYTaHa, PACMONOXEHHbIE B MOPSALKE YBENNYEHNS NX SHEPTUMN.
2. CKONbKO reoMeTpu4eckmnx N30MepoB 1 CKOMbKO KOHPOPMEPOB (ECNM OHWN eCTb) UMeeT
rentagmeH-2,4?7 Hapucyinte 3TM NpoCTpaHCTBEHHbIE N30MepPbI C NoMoLbio nporpammbl CS Chem &
Bio Draw 12.0 1 ykaxute, kakue 13 Hux 6yoyT HaMMeHee yCTONYMBBIMM U Kakue Hamnbonee
ycToumsbiMK. 3. NI306pasunTe ¢ nomoubio nporpammbl CS Chem & Bio Draw 12.0 NpoekumoHHbIe
hopmynbl Puwepa n onpenennte abContoTHYI0 KOHPUIypaumio LEHTPOB XMPabHOCTM CNeLyOWMNX
COeOVHEHWIA: a) 2-xnopneHTaHa; 6) 2-MeTun-3-xnopneHTaHa; B) 3-MeTus-3-xnopneHTaHa; r)
2-meTun-1-xnopbyTaHa; o) 3-xnoprekcaHa; e) 3-xnopneHteHa-1; x)
MEeTUN-aTuN-H-nponunmaonponunmetana; 3) C6H5CH(CH3)NH2; n) s6no4Hoi kucnoTsbl
HOOCCH2CH(OH)COOH; k) anaHnHa CH3CH(NH2)COOH; n) MMHOanbHOW KUCNOTI
C6H5CH(OH)COOH. 4. 306pasunTe ¢ nomoubto nporpammel CS Chem & Bio Draw 12.0 Bce
pe30HaHCHble CTPYKTYpPbl, ONUCbIBaOWME CTPOEHNE MeTUNdopMmaTa, annun-kaTmoHa, aueraT-moHa.
OnuwuTe genokanusaumio aNeKTPOHOB yKa3aHHbIX COeOUHEHWIA OOHON CTPYKTYPHOW ¢POpMynon,
LLONONHEHHOW M30rHyTbIMKU cTpenkamu. 5. Mi3obpasute ¢ nomouwpto nporpammbl CS Chem & Bio Draw
12.0 reoMeTprnyeckoe CTpoeHune cnepyowmx monekynsapHboix cuctem: H2CS, SeF4, PO(CHS3)3,
CH3SSCH3, HC(O)N(CH3)2, (CH3)2PF3, koTopoe MOXHO npeackasaTtb, Nofb3ysSCb KOHLENUNein
OTTaNKMBaHWNS BaNEHTHbIX 3NEKTPOHHbIX Nap. OueHnTe NPMMEPHOE 3HAYEHNE BANEHTHbIX Yr/0B B
9TMX COEAMHEHUSX 1 OTpa3nTe 3To Ha pucyHkax. 6. Nonb3ysack nporpammon CS Chem & Bio Draw
12.0 HanuwnTe cxembl peakunii AMEeHOBOro CUHTE3a MeXy CrefylowmnMm BelwecTBamm: a) U30MNpeH n
KpoToHoBbI anbaerng (CH3-CH=CH-CHO), 6) aMBMHUN 1 ManenHoBbIA aHrMAPWA, B) N30MPEH U
akpunoHutpun (CH2=CHCN). 7. 306pa3nTte cxematmyHo ¢ nomoubto nporpammbl CS Chem & Bio
Draw 12.0 uenoyky npespalleHunii, B3sSB B KAYECTBE NCXOAHOI0 BEIWECTBA METUNATUNKAPOUHON 1
nocnenoBaTtenbHO AeincTByto Ha Hero PC15, cnnpToBbiM pacTBOPOM €4KOro Kanu, 6poMoM, NOBTOPHO
cnnptosbiM pactsopoM KOH (2 mons), H20 (Hg2+, H+).

Tema 3. MNporpamma CS Chem & Bio 3D 12.0 gnsa Bu3yanusaumm XMuMUYeCKMX COeANHEHUN,
KOMMbIOTEPHOro MoAeNMpoBaHUA U pacyeToB.

Tewma 4. lNporpamma GaussView 5 onsi Bu3yanusaumm XuMU4eCKMX coe AJUHEHUHN,
KOMMbIOTEPHOro MOO4eNMpoBaHUA U pacyeToB.

Tewma 5. NporpamMmHbIN NakeT MonekynsipHoro moaenmposaHua HyperChem.

Tema 6. NMporpamma MestReNova anst 06paboTku, NOCTPOEHUSA U aHaNU3a AaHHbIX AAEePHOro
MarHUTHOro pe3oHaHca.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:
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ObpaseL 3a0aHunii KOHTPObHOM paboTbl MporpaMmbl A5t KOMMALIOTEPHOrO MOOENNPOBAHNS MOMEKY/I.
Mporpamma MestReNova ans 06paboTku, MOCTPOEHUS 1 aHanM3a OaHHbIX SOEePHOr0 MarHUTHOro
pe3oHaHca. 1. cnonbaysa nporpammy HyperChem cospaiTte MONEKynspHYO0 TPEXMEPHYIO MOAENb
cnenyowmnx CoeMHeHWA: a) TeTpaMeTunmeTaHa, 6) MeTnnoBoro adompa yKCycHOM KMCNoThbl, B)
6eH3anbmernaa, r) aumeTuncynbgara. icnonbayinte BapmaHT NpeacTaBneHnst TPeXMEPHOM MoLaenu
?CtepxHm n Toukn? (Sticks&dots). Onpenennte 0OCHOBHbIE FEOMETPMYECKME NapaMeTpbl NOYyYEHHON
momenu. 2. Micnonb3ysa nporpammy CS Chem & Bio 3D 12.0 co3paiTe MONEKYNSPHYO TPEXMEPHYIO
MoAeNb cneayowmx coeamHeHnia: a) rmapasnHa NH2?NH2, 6) oumetunancynbcouaa CH3SSCHS, B)
rekcadpeHunbeHsona (C6H5)6C6. cnonbaylite BapmaHT NpeacTaBneHns TpexXMepHoli Moaenm
?Wapbl n ctepxHN? (Ball&Stick). Onpenennte oCHOBHblE reOMeTpMYECcKe napaMeTpbl NONyHEeHHOW
momenu. 3. Vicnonb3ysa nporpammy GaussView 5 cosnanite MONeKynsipHyto TpEXMEPHYO MOLENb
cnenytowmx coeanHennii: a) CH3PH2, 6) C6H5PH2, B) (CH3)2PC=N. ConocTtaBbTe A/MHbI CBSI3€i
yrnepon ? pocdop B aTMX coeamHeHusx. Vicnonbaynte BapnaHT NpeactaBneHns TpeXMepHon
mooenu ?Ball & Bond Type?. 4. C nomowbto nporpammel MestReNova nposeaute 06paboTky
cnektpa AMP 1H, otobpasute Ha cnekTpe XUMUYECKNEe CABUIMN N MHTErPanbHble UHTEHCMBHOCTY
curHanos. ObpaboTaiite MynbTUNAETbl B OTAE/IbHOM OKHE, YKa3aB KOHCTaHTbl CMINH-CMMHOBOI0
B3aMMOOEeNCTBUS.

Tema . UToroeasi popma KOHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:

Bon pOCbI K 3a4eTy:

1. OCHOBHbIE MOHATMS KOMMbIOTEPHOM rpadorkn 1 KOMMbIOTEPHOrO MOAENMPOBAHUS B OPraHNYeCcKOoM
xuMunn. MprHUMNBI rpadornyeckoro n306paxeHns XMMUYECKX oopMys B OPraHNYeCcKon XmMmMmun.

2. CoBpeMeHHble NakeTbl MporpamMm Asis n306paxeHns XMMNYeCcKNX qoopMyn 1 ypaBHEHWUA peakLuiA.
TpeboBaHms nporpamMm K onepaumoHHbIM cuctemam. CoBmectTmmocTb nporpamm ¢ Microsoft Office.

3. "Xumuyecknin pegaktop" CS Chem & Bio Draw 12.0: Ha3Ha4eHne 1 BO3MOXHOCTW. 3anyck
nporpammbl CS Chem & Bio Draw 12.0. OTkpbITYE (oainoB C pa3HbiM pacMpeHneM.
[Monb3oBaTenbCKNin NHTEPHPENC NPorpamMmbi.

4. "Xummnyecknii pepgaktop" CS Chem & Bio Draw 12.0. O630p BaXXHEWMLWNX 9NEMEHTOB IMABHOW U
KOHTPONbHOW NaHenei. VIHCTpyMeHTbl BblAeNeHNst U MacTabrupoBaHns, PUCOBAHNE MbILbIO.
NHCTpyMeHTbl n306paxkeHns CBSI3ei N XMMmn4ecknx cumBonoB B nporpamme CS Chem & Bio Draw
12.0.

5. "Xumunyeckunii pegaktop" CS Chem & Bio Draw 12.0. MNpeobpasoBaHne CTPYKTyp: NOBOPOT,
oTobpaxeHwue, KNoHNpoBaHue. Mcnonb3oBaHue WabnoHoB. HanncaHme cxeM XMMNYEeCKnx peakLuii.

6. Mporpamma CS Chem & Bio 3D 12.0 gns Busyannaaumm XmMmM4YeCckmux COeaUHEHWUN,
KOMMbIOTEPHOr0 MOAENNPOBaHMSA 1 pacyeToB. OCHOBHblE NpUHLMNBLI paboTbl. ["padunyeckuin
nHtepgoenc nporpammbl CS Chem & Bio 3D 12.0 (okHO Momenn, CTpoka COCTOSIHMSA, NaHesb
BPALLEHNS, 3aroNoBOK OKHA, CTPOKA MEHIO, NaHenb MaclwtabrvpoBaHus, HAbop MHCTPYMEHTOB ONs
co3naHns mogenn).

7. MNporpamma CS Chem & Bio 3D 12.0. Co3naHue n pegaktupoBaHme TPeEXMEPHbIX MoLenen
XUMUYECKMX COeAVHEHWN (Co3aaHne yrneponHOro 0OCToBa, BBEAEHWE retepoaroma B Moaenb,
nononHuTenbHble coyHkuMM). OnucaHme npouenypbl NPoBeAEeHNS KBAHTOBO-XMMUYECKNX PaCHeTOB B
nporpamme CS Chem & Bio 3D 12.0 (nouck MUHUMyMa SHeprum MoL4enu, pacyeT CBONCTB MONEKYN).

8. Nporpamma Gauss View 5 ana sudyannsaumm XuMM4eCckmux CoeanHEHN, KOMMbOTEPHOro
MOOENnpoBaHMa 1 pacyeTos. IMnopTrpoBaHMe 1 NOCTPOEHME MONEKYNAPHBIX CTPYKTYpP, 3anadva
NCXOAHbIX NapaMeTpoB K 3arnyck pacyeTos B Gaussian, NPOCMOTP 1 aHann3 nony4YeHHbIX
pesynbTartos. lccnenosaHne MONEKyNsapHbIX CTPYKTYP.

9. MNMporpamma Gauss View 5. BpaweHue, nepemelseHne n macwtabrvposaHue B 3D-pexume ¢
MOMOLLbIO OnepaLnii MbIWbIO U CNeuranbHON NaHenn onumim, AOCTYMHbIX HA KaXA0M rpadonyeckom
aKpaHe. HabniogeHrne YmcneHHoro 3HadeHns onsg noboro CTpykKTypHOro napameTpa.
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10. MNMporpamma Gauss View 5. Vicnonb3oBaHne pasnnyHbiX CUHXPOHU3MPOBAHHbBIX U HE3ABUCKMbIX
pakypcoB Ons NpOCMOTpa OOHOW M TOW Xe CTPYKTypbl. MaHunynupoBaHue OTAeNbHbIMU
CTPYKTypamu 1 LenbiMn aHcambnsimMm cTpykTyp. @opmatbl NnpeacTaBneHnst n3obpaxxeHuin CTpyKkTyp:
MPOBONOYHbIN Kapkac, TPyOKu, Wwapbl U CTEPXHW/CBA3W, 3aNONHEHHbIA NPOCTPAHCTBEHHDIA CTUNb.
OTobpaxeHune cTepeoxmmmyeckon nHpopmaumn. MoaceeTka, oTobpaxeHne i CKPbITUE aTOMOB.

11. MNporpammHbI NakeT MmonekynsipHoro mogenuposaHus HyperChem. lNonb3oBaTtenbckuin
NHTepgoenc. [[naBHOe OKHO 1 NCNOJb30BaHME MblwW. KnaeBnaTtypHble anbTepHaTyBbl U KpaTyanimne
nyTv nporpammbl HyperChem. OTKpbITME doaina n yCTaHOBKM 0TOBpaxXeHns CTPYKTyp.

12. [NporpaMmHbIin nakeT MonekynspHoro mogenuposaHnsa HyperChem. CosnaHue m
penakTupoBaHue MONekynsapHoOn Mooenu, ornpeneneHne ee reoMeTpmyecknx napamMmeTpos.
OnuncaHve npouenypbl NPOBEOEHNS KBAHTOBO-XMMMYECKMX pacyeToB B nporpamme HyperChem.

13. Nporpamma MestReNova ans 06paboTkn, NOCTPOEHUS U aHanM3a AaHHbIX S4ePHOro
MarHUTHoOro pesoHaHca. ObpaboTka faHHbIX AMP 3KCneprMMeHTOB HA NepPCOHaNbHOM KOMMbIOTEPE C
nomoubio nporpammbl MestReNova. ['padomnyeckuin nuHtepgoenc nporpammbl. OCHOBHbIE NPUHLUMMbI
1 aTanbl 06paboTKy AaHHbIX: B3BELWMBAOWME (OYHKLMN 1 anoan3auns, LONONHEHNE HYNSMM,
6bicTpoe npeobpasoBaHme Pypbe, pa3oBas KOPPEKLMSA N UCTOYHNKM (ha30BbIX OWMOOK, KOPPEKUNS
6a3oBoii nuHUK cnekTpa. NpeobpasoBaHne 06 bEKTOB pasnmnyHbIX HOPMATOB.

13. MNMporpamma MestReNova. ObpaboTtka 1 oTobpaxeHne CnekTpoB, aHANMUTUYECKME BO3MOXHOCTMU,
NHTErpupoBaHne, YacToTHble METKMN. I3MepeHne KOHCTaHT CANH-CMNHOBOIO B3anMOOENCTBUS,
obpaboTka MynbTUNNETOB.

3apaun Kk 3a4eTy B rpacorMyeckom goopmate BKIIYEHbI B MPOrpaMmy AUCLIMMVHBI B KA4eCcTBe
MPUNOXEHUSI.

7.1. OcHoBHas nuTeparypa:

1. ConosbeB, M. E. KomnblotepHas xumunsg [TekcTt] / M. E. Conosbes, M. M. Conoebes. - M. :
COJ10H-IMpecc, 2005. - 536 c. : un. - 1000 aka. - ISBN 5-98003-188-X.

7.2. lononHutenbHasa nuteparypa:

1. PykoBoacTteo nonbdosatens nporpammbl "CS ChemDraw 9.0"
http://www.camsoft.co.kr/services/documentation/chemdraw_9_english.pdf

2. PykoBogcTteo nonb3osatens nporpammbl "CS Chem3D 9.0"
http://www.camsoft.co.kr/services/documentation/chem3d_9 english.pdf

3. PykoBoacTteo nonbaosatens nporpammbl "HyperChem 7"
www.chemistry-software.com/pdf/hyperchem_getting_started.pdf

4. PykoBOACTBO Nonb3osaTens nporpammbl "GaussView"
http://www.gaussian.com/g_tech/gv5ref/gv5ref toc.htm

5. PykoBoacTtBo nonb3osatens nporpammsl "MestReC"
http://mestrelab.com/downloads/manuals/MestReNova-5.1.1-3092_Manual.pdf

7.3. UHTepHeT-pecypcChl:

PykosogcTtso nonb3osatens nporpammbl ?CS Chem & Bio Draw 12.07 -
http://www.cambridgesoft.com/services/desktopsupport/documentation/manuals/files/chembiodraw.pdf
PykoBoacTtso nonb3osartens nporpammbl ?CS Chem & Bio 3D 12.07 -
http://www.cambridgesoft.com/services/DesktopSupport/Documentation/Manuals/files/ChemBio3dV12.pdf
PykoBogcTteo nonb3osartens nporpammbl ?GaussView 57 -
http://www.gaussian.com/g_tech/gv5ref/gv5ref toc.htm

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

PykoBogcTteo nonb3osartens nporpammbl ?MestReNova? -
http://mestrelab.com/downloads/manuals/MestReNova-8.1.0_Manual.pdf
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8. MarepuanbHo-TexHMYeckoe obecrneyeHne AUCLMUMIIMHBLI/MOAYNSA COMNAacHO YTBEPXAEHHOMY
yuye6HOMY nnaHy

OcBoeHre aucumnavHbl "KoMnbloTepHas rpadovka B opraHn4eckoin xmumMun" npegnonaraet
MCMONb30BaHNe CNenyloWero MaTepuanbHO-TEXHUYECKOro obecneyeHns:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMOM YnpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPEACTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNEeKTPOHHbIX JOKYMEHTOB. TUNoBas KoMnnekraums
My/NbTUMEAMIHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopa, aBTOMaTU3NPOBAHHOIO
NMPOEKLIMOHHOr0 3KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI Npenoaasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 AO0MOB, NePCOHabHbIA KOMMbIOTEP
(c TexHn4ecknmmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntoueHmns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBaTtens SBnseTCcs KnoyeBbiM
9NEMEHTOM yNpaBneHns, 06 bEANHSIOWNM BCE YCTPONCTBA B €ANHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenogasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaeBnsTb BCE CUCTEMOW, HE OTX0AS OT TPMOYHbI, 4TO NO3BONSET MPOBOANTL NEKUMW, NPaKTUYecKme
3aHATMA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLNM U Opyrve BUAbl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 OOCTYMHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNE C MCNONb30BaHMEM B MpoLecce 0by4yeHns Bcex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxke ocHaleHa WMpPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIli kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbIM CTOM, CTYN, NEPCOHAsbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
cetb VIHTepHeT. Bce KoMnbioTepbl MOAK/OYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxogaTcsa B €AMHOM JOMEHeE.

Mporpamma coctasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
cneumanbHocT: 020201.65 "®yHoameHTanbHas u NpuknagHas xmMma" 1 cneumnannsauun
OpraHuyeckas XxmmMms .
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