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9.

Conepxanue
CTp.
[enu 1 3a7a4n TUCUMIUIAHBI (MOJTYJIS)
Mecto nucuumumnbl (Moayis) B crpykrype OIIOIL.
TpeGoBanusi K pe3ylibTaTaM OCBOSHHS IUCUHUILIMHBI (MOIYIIS)
O6beM TUCIMITIHHBI (MOIYJIS) U BUBI yueOHOI paboThI
CopnepxaHue TUCHUILUIMHBL (MOYJIS)

5.1 Copneprxkanue pa3zieioB M TEM JTUCIUILTAHBI (MOTYJIS)

5.2 Pa3aenbl IUCHUIUIMHBI (MOAYJIS) U MEXAUCUUIIMHAPHBIE CBSI3U
¢ obecrieunBaeMbIMH (ITOCIIECAYIOMMMU) TACIUTUTHHAMU (MOTYJISIMH )

5.3 Pa3aensl ¥ TeMbl JUCUMILIMH (MOAYJIEH) U BUABI 3aHATUI
[epeueHb ceMHMHAPCKHX, TMPAKTMYECKUX 3aHATUH, JIAOOpaTOpHBIX paloT, IUlaH
CaMOCTOSITEIILHOM PabOThI CTY/IEHTOB, METOJMUYECKHE YKa3aHUsI 110 OpraHu3aliy
CaMOCTOSITEITHHOM pabOThI CTYICHTOB

6.1. Ilmam caMOCTOSATEIBHON pabOTHI CTYICHTOB

6.2. Metoauyeckue yka3aHUS [0 OpraHMU3AIMH CAMOCTOSTEIbHOM
paboThI CTYICHTOB

[TpumepHas TemMaTrKa KypcoBbIX padoT (IPOEKTOB) (TIpH HATUYUH)

VYuebHo-MeTomueckoe ¥ MH(OpMAIMOHHOE — OOECTICUEHHE  JIUCIIMILTMHBI

(Momyst):

a) OCHOBHas JTUTEPATypa;

0) OMOJIHUTENIbHAS TUTEPATYpa;

B) IporpaMMHOE 00€CIIEUEHHE;

r) 0a3pl JaHHBIX, IOUCKOBO-CIIPaBOYHBIE M HH(POPMALMOHHBIE
CHUCTEMBI

MarepuanbHO-TeXHUYECKOE 00ecTieueHrne JUCITUTUTMHBI (MOTYJIs)

10. OO6pa3oBarenbHBIEC TEXHOJIOTUN

11. Ouenounsie cpeactna (OC)



I. EJA Y 3AIAYY JUCIATLTAHDI:

Memnn:

dbopMupoBaHHEe YrIyOJICHHBIX MPEACTABICHUH O COBPEMEHHBIX CIIOCO0aX MPUMEHCHHUS
KOMITIBIOTEPOB B 00YUEHUU U HAyYHBIX HCCIEIOBAHUAX.

3agaun:

— o0ydeHue mpueMaM HCIOJIb30BaHUs ceTh VHTepHeT i moucka y4eOHOW W Hay4HOM
nHpopmanuu;

— O3HaKOMJICHHE C TPHUHIUIIAMHA OpraHu3aluy 0a3 HAyYHBIX W CIPABOYHBIX JIaHHBIX U
0COOEHHOCTSIMH 0a3 JTaHHBIX 110 XUMHU;

— o0ydeHHe TpueMaM XpaHEHUsT U O00pabOTKM JKCIIEPUMEHTAIBHBIX JaHHBIX C
MCIIOJIb30BAaHUEM BBIUYUCIIUTEILHON TEXHUKH,

— O3HAKOMJICHHE C MAaTEeMaTHYECKUMH METOJaMU KOMITBIOTEPHOTO MOJICIIUPOBAHHUS
CTPOCHHUS, CBOMCTB M XUMUYICCKUX MTPEBPAMICHUI MOJICKYIISIPHBIX CUCTEM;

— oOyueHue mpHeMaM TMPEACTABICHUS PE3YJIbTATOB HCCICOBAHKUS B BHJIIE OTYETOB,
HAYYHBIX yOJIMKAIUil U TIPE3CHTAIUH.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucruumaa 51.0.05 «KoMmnbloTepHbIE TEXHOJIOTUN B HAYKE» OTHOCHUTCS K
00s13aTeIbHOM YacTH MPOrpaMMbl €CTECTBEHHOHAYYHOTO [IUKJIA.

2.2. In w3ydyeHHsl JaHHOW Y4eOHON AMCUUIUIMHBI HEOOXOAMMBI 3HAHMS, YMEHUS U
HaBBIKH, (popMHUpyeMBbIe MPEIIIESCTBYIONMMH JUCHUILUIMHAMUA TPOTrpaMMbl OakaiaBpuaTa II0
HanpasyieHuto 04.03.01:

— b1.0.22 — Undopmaruka

— b1.0.23 — Uadopmarnka 1 BEIYACITATENbHAS TEXHAKA

— B1.0.25 — Ousnueckas XumMusi. DIEKTPOXUMUS. XUMHUECKasi KHHETHKA U KaTajn3
— b1.0.29 — KBanToBas MexaHuka

— Bb1.B.11 — Pabora ¢ xumMudeckoi IutepaTypoil 1 ”HPOPMALIMOHHBINH MOUCK

— b1.B.02 — MaremaTtuueckasi TeOpHst SKCIIEpUMEHTA

U MarucTparypsl no HanpasiaeHuto 04.04.01

— B1.0.04 — KBaHTOBas XUMHSI
— b1.B.08 — UndopmarnimoHHbie TEXHOJIOTHH B XUMUUECKUX UCCIETOBAHUSIX

2.3. Ilepedenp mocnenyromux y4eOHbIX AUCLUIUIUNH, IS KOTOPbIX HEOOXOAWMBI 3HAHMS,
YMEHHMSI U HaBbIKU, GOpMUpPYEMbIEC JaHHON y4eOHON AUCIUTIIIMHOM:

— b1.0.04 — KBanToBas xumus

— B2.0.01(I1x) - IIpenaumniomHas mpakTuka

— B3.0I(d) - IloaroroBka K Tmpolenype 3alluThl U 3allliTa BBITYCKHOU
KBaJIM(DUKAIIMOHHOM paboThI

CopepxaHue Kypca BXOJIUT B HEOOXOAMMBII MUHUMYM NPO(ECCHOHAIBbHBIX 3HAHUI
BBIIMTYCKHUKOB XMMUYECKOTO (paKyIbTeTa.



I1l.  TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JUCHUIIIMHBI

[Ipouecc ocBoeHus

NUCHUILIINHEI

HampaBlieH Ha (OPMUPOBAHHE KOMIICTECHIUH

(amemenToB creayronmx kommnereniuii) B coorerctBur ¢ ®I'OC BO u OIT BO mo mannomy
HanpasieHuio noArotoBku 04.04.01 «Xumwust», npoduib: HAyYHO-TEXHOIOTHUECKHIA.

IlepeueHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYeHHs 10 TUCHHUILINHE, COOTHECEHHBIX €
HHAUKATOPAMHM JOCTHKEHUSI KOMIeTeHIH

Nuauxkaropsl
Komnerenuus . Pe3yabTaTnl 00yyeHus
KOMIIeTeHIUI
OIIK-1. UK OIIK-1.2. 3HaTh:
CriocoO€eH BBITTOJIHATE I/ICHOJ'IBSYCT COBPEMEHHOC COBPEMCHHBIC TCHACHIIUN Pa3BUTHA
KOMIUICKCHBIE o0opymoBaHue, TPOrpaMMHOE | KOMITBIOTEPHBIX TEXHOJIOTHUH B

9KCIIEPUMEHTAIBHBIC U
PacUYeTHO-TEOPETUIECKHUE
WCCIIETOBAHUS B N30paHHON
00J1aCTH XMMHUU WA CMEKHBIX
HaYK C HCIIOJIb30BaHUEM
COBpPEMEHHBIX NMPHOOPOB,
MPOrPaMMHOI0 00ECIICUCHUS U
0a3 TaHHBIX

o0ecrieyeHue u
npoeccronaabHBIE 0a3bl
JIAHHBIX JUIS PEIICHUS 3a/1a49 B
n30paHHOM 00JIACTH XUMHH
WM CMCKHBIX HAYK

MUK OIIK-1.3.
Hcnons3yeT coBpeMeHHbIE

obOmacTy 0a3 JaHHBIX; 0COOCHHOCTH
HCTIOB30BaHUS KOMITBIOTEPHBIX
texHosiorui, I1O u 0a3 qa”HHBIX 11
pemenus npodeccroHabHbIX 3a/1a4;

Ymers:

UCIIOJIb30BaTh COBPEMEHHOE
MporpaMMHOE 00ecTieueHre u
npoeccronanbHbIe 0a3bI TAHHBIX

npodeccnoHaIbHOTO pacyeTHO-TEOPEeTHIECKUE JUIS PELLIEHNS 33124 B U30PaHHOI
Ha3HAYCHHS METOJIbI XUMHH JUISl PEIICHAS | 0GacTi XMMUH HIIH CMEXKHBIX HAYK;
npo(ecCHOHANbHBIX 3a/1a4 Biaxers:
HaBbIkamMu MCHIOJIB30BAHUS CETU
WuTepner ans nmoucka yueOHOH
Hay4JHOU WHOpMaIHH;
OIIK-3. MUK OIIK-3.2. 3HaTB:

Crroco0€eH UCIIOIb30BaTh
BBIYUCIIUTCIIBHBIC METOAbI U
aJIalITUPOBATH CYIIECTBYIOIINE
IIPOTPaMMHBIE IIPOLYKTHI JJIs
peleHus 3a1a9
npodeccuoHaIbHOM
JEATEIbHOCTH

Hcnons3yer crangapTHbIE U
OpHT'HHAJIbHBIE TIPOrPAMMHBIE
HPOAYKTBI, IPU
HEOOXOIMMOCTH AN THPYS UX
JUTSL peLICHUs 3314
npoecCHOHATBHON
JESATEIbHOCTH

UK OIIK-3.3.

Hcnonb3yet coBpeMeHHbIE
BBIUMCITUTEIHHBIC METOJBI JIsI
00pabOTKHU JTaHHBIX
XUMHYECKOT0 SKCIIEPUMEHTA,
MOJICTTUPOBaHYsSI CBOHCTB
BEIIeCTB (MaTEPHAIIOB) U
IIPOIIECCOB C UX yYaCTHEM

coBpeMeHHbIe [T-TexHoorum st
cOopa, aHaIIn3a U NPe/ICTaBICHUS
uHpopMaIuu MpohecCHOHANBHON
JeSITEIIbHOCTH; METOBI 3alUTHI
UH(OpPMAIIH; OCHOBHBIE TIOAXO/IbI,
UCIIOJIb3YEMBbIE JJIs1 MOJICITMPOBAHUS
POCTPAHCTBEHHOTO U SIEKTPOHHOTO
CTPOEHHSI MOJIEKYJISIPHBIX CHCTEM.
Ymersn:

NO0JIb30BATHCSI CTAaHAAPTHBIMU
KBaHTOBO-XUMHUYECKUMHU
IporpaMMaMH JJisl MOJICITHPOBAHUS
CTPOEHUSI MOJIEKYJISAPHBIX CHCTEM;
ucrosb3oBarh cranaaptaoe [10 mis
petieHus mpsiMoii 1 00paTHOM 3a1a4d
XUMUYECKOH KHHETHKH.

Bnapern:

METOJJaMH1 KOMITBIOTEPHOTO
MOJIEJIMPOBAHMS CTPOEHHUS, CBOMCTB U
XUMUYECKHX MIPEeBpaleHui
MOJIEKYJISIPHBIX CHCTEM; ITPUEMaMH
MIPEJICTABICHHUS PE3yIbTAaTOB
UCCIIEIOBaHUS B BUJE OTUYETOB,
HAaYYHBIX MyOIMKanui u
IIPE3ECHTALUI.




V. COJAEP)KAHUME U CTPYKTYPA JUCHUIIJIMHBI
Tpyn10eMKOCTh TUCHUIJIMHBI COCTABJISIET 2 3a4eTHBIX eIMHUIIBI, /2 yaca.
®opMa NPOMEKYTOUYHOM ATTECTANUN. 3a4eT

4.1 CopepxxaHue JMCUHUILIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, € yKa3aHHEeM BH/JI0B Y4YeOHBIX 3aHATHH M OTBEJEHHOr0 HAa HUX
KOJIMYEeCTBA aKA/IeMHYECKUX YACOB

Bupl yaeOHOW paOOTHI, BKIIOYAsi CAMOCTOSTENIEHYIO
paboTy 0Oydaromuxcs ¥ TPYJI0EMKOCTh (B dacax)
®opMbI TEKyILEro
KOHTPOJIS
= = yCIIEBa€MOCTH;
Ne O KonTtaktHas paboTa rpernoaBaTens <
Paszen nucuuiMHbl/ TeMBL % = dopma
1/ = ¢ 00yYaroIMMHCS =I .
QO E é MIPOMEKYTOUYHOH
S8 aTTecTaluu
CemuHapckue 3 (no cemecmpam)
Jlexuuu (mpakTHyeckue Koncynetauin =
3aHATHS) TKCPHKO O
[IpoBepka
1. |IIpencraBnenue XuMHYeCKON HHPOPMALIUU 2 — 2 1 IIPAKTUYECKUX
3amannii, YO
IIpoBepka
2. |ba3sl qaHHBIX 2 — 8 3 4 MPaKTUYECKUX
3amanuii, YO
[IpoBepka
3. |Craructuueckas o0pabOTKa pe3yabTaToB 2 — 2 1 IIPAKTHYECKHUX
3amannii, YO
IIpoBepka
4, |MeTtoabpl KBAaHTOBOW XUMHUH 2 - 16 6 7 MPAKTHYECKUX
3amannii, YO




/o

Pasen nuCHUILIMHBL/ TEMBI

Cemectp

Bunel yueGHOI paboThl, BKIIIOYAsi CAMOCTOSITEIILHYIO
paboTy 00yJaroIUXCsl M TPYJOEMKOCTh (B Yacax)

KonTakTHas pa60Ta npenoaaBaTeisd

C 00yYarOIIMMHUCS

CaMoCTOosTEID

Hasda

pabora

@OpMBI TEKYILETO

KOHTPOJIS
yCIIEBAEMOCTH;
®dopma
IIPOMEKYTOUYHON
aTTecTaluu
(no cemecmpam)

MOZ[GJIHpOBaHI/IC KHMHCETHUKHU CJIOXXHBIX pCaKHI/Iﬁ

IIpoBepka
MPaKTUYECKUX
3amannii, YO

[IpencraBieHue pe3yabTaToOB UCCIEI0BAaHUI

IIpoBepka
MPaKTUYECKUX
3amannii, YO

3amuTta “HQOPMAIIIH.

O6cyxnenue,
Ipe3CHTAIHS

HTtoro yacos

36

13

23

3auer




4.2 Tli1aH BHeayIMTOPHO# caMOCTOSITEbHOH Pa6oThl 00y4alouXCcs 10 JUCIUIIHHE

CamocrosTenpHas paboTa 00yJaronmxcs VuebHo-
Bun 3aTpaThl OueHnouHoe MCTOMMACCROC
Cemectp HasBanue paznena, Tembl . Cpoku o obecrieueHne
CaMOCTOATCIHOR | oo prenus | BPEMEHH CpeACTBO CaMOCTOSATEIbHOU
paboThI (uac.) paGoTHI
. OcBoeHHE CPENCTB [1P-1, utorosas CM. CIICOK |
[IpeacrarneHne XUMHIECKOW HHPOPMALTUH ChemsSketeh 1 5 peKoMeH TyeMoii
EMoKete pabota nuteparypsi (7, 15)
[Touck xuMuueckon
CM. CIIMCOK
nHpopMauu y
Bba3n1 jaHHBIX (opman 1 I1P-1 PEKOMeHIyeMOoit
CpeACTBAMU nutepatypsi (7, 16)
ChemSketch
ITouck B BJ] NIST u
ba3b1 naHHBIX 1 YO
a Scopus Database
HOCT OCHUE CM. CIIMCOK
ba3n1 jaHHBIX P 5 CVE 1 I1P-2 PEKOMEHTyeMOoit
PEIBITHOHHON A aureparypsl (3,5)
Ananus
OIHOTAOIMYHON CM. CITHCOK
ba3bl jaHHBIX CYHB 1 I1P-3 peKoMeHTyeMoit
A cpenctsamu nurepatypsl (3,5)
Excel
CM. CIIMCOK
Cratuctudeckast 00paboTKa pe3yabTaToB [ToaroroBka oTuera 1 I1P-4 peKoMeH yeMoii
sutepatypsi (1,2,10)
CM. CIITMCOK
N [HocTpoenue 11D i
MeToabl KBAaHTOBOI XUMHUU P 2 T1P-6 PCKOMCHILyeMOH
MOJICKYJIBI BOABI JIMTEPATYypPhI
(4,12-14)
Hccnenosanue CM. CITHCOK
N €aKIMOHHOU 7
MeTo bl KBAHTOBOM XUMUU peakl 2 I1P-10, ITP-11 PEROMEHAYEMOH
CIIOCOOHOCTH B PsITy JIUTEPaTypHI
3aMelIeHHBIX OeH3011a (4,12-14)




CamocrosTenpHas paboTa 00yJaronmxcs

VYuebno-

METOIIECKOE
Bun 3aTpaThl Ouenoynoe
Cemectp Haszsanue paznena, Tembl . Cpoku CPEICTEO obecreueHne
CaMOCTOATCILHON | 1 onmerms | BPOMCHH pea CaMOCTOATENbHOU
paboThI (dac.) paGoThI
Brinonaenue CM. CITHCOK
MeTo/1bl KBaHTOBOW XUMHH acueToOB K 4 HTOrOBast paboTa | P ool AYeMOH
A p p JUTEpaTypsl
UTOTOBOMY 33/IaHUIO (4,12-14)
MonenupoBanue CM. CITHCOK
o o CKOMCHIYCMOU
MonennpoBaHuEe KHHETHKH CIIOKHBIX PEaKIuil KaTaJUTHYECKON 1 I1P-12 P HHTepai};,pH
peaxkmuu. (6,14,15)
CM. CIIMCOK
. Pemmenue 3amaun k PEKOMEH/TyeMOii
MonenpoBaHuE KHHETHKHU CIIOKHBIX PEaKIuil 2 UTOrOBas pabora
HUTOTOBOMY 33JIaHUIO JTUTEpPATYpHI
(6,15,16)
. [Toaroroska M. CITHCOK
[IpencraBnenue pe3yabTaToOB UCCIEAOBAHUIN A 5 [1P-14, np-15 PeKOMEHyeMOi
TIpE3CHTALNH mmTeparypst (4,5)
HO TOTOBKA CM. CIIMCOK .
3ammra uHpOpMaIUU a 2 I1P-15 peKoMeH yeMoii
TIpe3CHTaIH autepatypst (7)
. Brinonnenne CM. CIICOK. |
Beinonuenue ntoroBoit padboThl 5 036 UTOroBasi paboTa | pekomenmyemoii
WUTOTOBOU pabOThI HTepaTypi
O061ast TpPyA0EMKOCTh CAMOCTOSITETLHOM paboThl O TUCIUILIMHE (4ac) 23
BrogkeT BpeMeHHM CaMOCTOSITEIbHOM PadoThl, MPe1yCMOTPEHHbIH Y4eOHBIM MJIAHOM /1151 23

JAHHOM THCIUIINHBI (Yac)




4.3 ConepxaHue y4eOHOro MaTepuasa
ConeprxaHue pa3aeioB U TeM TUCHUTLINHBI

1. IIpencraBneHune xuMudeckoi HHGOPMALIUU.

Crenuduka mpeacraBiacHus XuMudeckoil nadopmanuu. Jluneiinsie Hotanmu SMILES, InChi,
InChiKey.

I'paduueckue penmaktopsl st mocTpoeHuss xumudeckux 2D- u 3D-ctpyktyp u  ux
UCIIOJIb30BaHUE IS CBA3U ¢ 0a3aMM JJaHHbIX.

2. ba3el ja”HBIX.

[TpuHIUMIBI OpraHu3any 6a3 HAy4YHBIX U CIIPABOYHBIX JaHHBIX. KOMIIBIOTEpHBIE TEXHOJIOTUH B
oOMeHe HaydyHOW WHGOpMAIMel; UCIONb30BaHUE ceTH VIHTepHeT ais Mmoucka ydeOHOW u
Hay4YHOH HMH(pOpPMALMU; NPUHLMIBI OpraHu3alu 0a3 HayyHbIX U CIPABOYHBIX JIAaHHBIX;
noctpoenne 6a3bl nanHbix cpeacrBamu EXCEL u ACCESS.

3. Craructuyeckas 00paboTKa pe3ynbTaToB.

Cratuctuueckass o0paboTka pe3ysibTaTOB H3MEPEHUN W MPUHLMIIBI IPOBEPKU HAYUHBIX
THIIOTE3 M MAaTEeMaTUYECKUX MOJICIICH.

Cpencrsa Microsoft Excel mis ctaructudeckoro aHaimsa JaHHBIX. MHOKECTBEHHAsS JIMHEHHAS
perpeccus. Haacrpoiika «Ilouck pemenus». Hancrporika «llakeT ananuzay.

4. BpluucnIUTEIbHBIE METObI KBAHTOBON XUMHUHU.
[TpoBeneHNe KBAHTOBOXMMHUYECKUX PACUETOB C UCIIOJIb30BaHUEM miporpammel FireFly.
Busyanu3zanus pe3yapTaToB KBAaHTOBOXUMHUYECKUX PAcYeTOB C MOMOIIbI0 mporpammel MASK.

OntuMuzanusi TeOMETPUH, pacdyeT KojeOaTeNbHBIX CHEKTpOB. Bimsaue 6azucHoro Habopa u
YPOBHSI ydeTa KOppensnuoHHbIX 3(dekToB. Pacyer koneOaTenbHBIX IONPaBOK, OLECHKA
TEeTI0BOro 3(dekra peaknnu, oeHKa COOTHOIICHUS H30MEPOB B PABHOBECHOM CMECH.

[Touck nmepexomusx cocTosiHU. OlLleHKa aKTUBAllMOHHOTO Oapbepa peakiuu. YUeT BIMSHHS
PacTBOPUTEIIA.

CucTeMsbl ¢ OTKPBITBIMU 000710uKaMH. Bo30yk/1eHHBIE COCTOSTHUSL.

CBs3b 9JIEKTPOHHOTO CTPOEHHUS MOJIEKYJI C HX pEaKIMOHHOM CIOCOOHOCThI0. MHeKkch

PEaKUMOHHON CMOCOOHOCTU. 3aps/ibl Ha aToMax, MOPSJKHU CBSA3€H M 3IIEKTPOCTATUUYECKUI
noreHuan. ['paHnuHble opOUTAIH.

5. MO,Z[GJ'II/IpOBaHI/IC KHUHCTHUKH CJIO0XKHBIX peaKI.IHfI.

Bo3moxkHoctn mporpammbl KINET s pemenust mpsiMol 3aaud XMMHUYECKOH KHHETHKU.
BBon kuHeTmueckol cxXeMbl (MeXaHM3Ma) peakUuu. 3aJaHue KOHCTaHT CKOPOCTH.
Moaudukanus ypaBHEHUH MaTeMaTU4ecKod MojenH. 3aJaHue YCIOBUM peakiUu U pexuma
BBIBOJ[A PE3YJIHTATOB.

Bosmoxnoctu nporpammel KINET st perienns o6paTHOM 3a1aul XUMHUUECKON KHUHETHKU.
6. IIpeacraBieHue pe3ynbTaTOB UCCIICIOBAHHM.

Hcnonb30BaHre KOMIBIOTEPHON aHMMALUU, TpapUUeCKUX U MaTeMaTHYeCKUX MPOJAYKTOB IS
0TOOpakeHHsI pe3yIbTaTOB UCCIIEIOBAHUI.

7. 3ammra uHbOpMALIUY.

[lpencraBaenus o  3amuTe  uHpopMauMu U HMH(POpMAUMOHHOW  0€30MacHOCTH.
Nndpopmannonnass o6e3onacHoctb (MIb) u ee cocraBnsomue. Yrpo3bl 0e30MacHOCTH
uHpopManuu U ux kiaccu¢ukanus. OCHOBHBbIE BHU[bI 3alluinaeMoil MH(pOpMauu. 3ammra
uH(pOpMallMl B JIOKAJbHBIX KOMIIBIOTEPHBIX CETAX, aHTUBHpYycHas 3amuTa. Crnenuduka
00paboTKM KOH(PHICHIIMATbHOIN HH(OPMAIIMK B KOMITBIOTEPHBIX CHCTEMaX.



4.3.1. TlepeuyeHb CEeMHHAPCKUX, MPAKTUYECKHUX 3aHATHI U J1a00PaTOPHBIX padoT

Ne paznena HaunmenoBanue cemunapos, | Tpynoemxocts | OreHouHble cpeacTBa | Popmupyembie
/it U TEMBI NPAKTHYECKUX U JIaBOPATOPHBIX (ac.) KOMIICTCHIH
TIACIUTLTAHBI pabor
1 2 3 4 5 6
Penakrop XxumMuyeckux OIIK-1
1 . dopmyn ChemSketch 2 1P-1 OIIK-3
OTKpBITHIE U KOMMEPYECKHUE OIIK-1
2 12 0a3bl JAHHBIX 110 XMMUU. 2 vO OI1K-3
Opranuzanust pessiiiiOHHON OIK-1
3. 2 0a3bl JaHHBIX CPENICTBAMH 4 I1P-2 OI1K-3
ACCESS
4 2 O0paboTka 0AHOTAOIUIHON 9 -3 OIIK-1
) bJI cpencrBamu MS EXCEL OIIK-3
Craructuueckas o0paboTKa OITK-1
5. 3 pe3ynbTaToB cpeactBamu MS 2 I1P-4 OIK-3
EXCEL
[Tporpamma FIREFLY. Beox
HCXOJHBIX JAHHBIX. AHAIIN3 OIIK-1
6. 4 pe3yabpTaToB. Buzyanuzarus 1 HP-5 OIlK-3
pesynbTaToB pacueta B MASK
Pacuetsl paBHOBECHOM
T€OMETPUH MOJIEKYII OIIK-1
! 4 CpencTBaMu POrPaMMBbI 3 [1P-6, ITP-7 OIlK-3
FIREFLY
IlepexoaHbIe COCTOSTHUS. OTTK-1
8. 4 OneHka aKkTUBAIMOHHOTO 4 I1P-8
OIlK-3
Oapbepa peakiuu
CucreMsbl ¢ OTKPBITBIMU OTK-1
9. 4 obosoukamu. Bo30Oyk1eHHBIC 4 I1P-9 OIK-3
COCTOSTHUSI.
VYuer conpBaTalMOHHbBIX OIIK-1
10. 4 rbdexTon 2 [1P-8 OI1K-3
Pacuer unnexcon
11 4 PEaKIIMOHHON CITOCOOHOCTH 2 IIP-10. [IP-11 OIIK-1
' CpEICTBAaMU IIPOrPaMMBI ’ OIIK-3
FIREFLY
MopenupoBaHue KHHETUKU OIK-1
12. 5 peaKIuii cpecTBaMu 4 I1P-12 OIK-3
nporpammbl KINET
Co3nanue npe3eHTam OIIK-1
13, 6.7 cpexnctBamu PowerPoint 2 1P-14 OIIK-3




4.3.2. TlepeueHb TeM (BONMPOCOB), BBLIHOCHMBIX HAa CAMOCTOSITEJIbHOE H3y4YeHHe
CaMOCTOSITEILHOH PaGoThI CTYIEHTOB

Ne Tema 3ananue PopwHpyenmas MK
III1/11 KOMIIETEHIINS
1 19 IMouck  xumuyeckoit  umH(poOpMaUH OIIK-1 OIIK-1.2
’ cpeacreamu ChemSketch OIIK-3 OIIK-3.2
. OIIK-1.2
Anamm3 ognotabnmmuHo CYBJ/] OIIK-1
2 2 cpeacrBamu Excel OIIK-3 OIIK-1.3
OIIK-3.2
OO6m1as XxapakTepuCTUKa METOJIOB OIIK-1.2
3 4 KBaHTOBOUN XMMUH. OIIK-1 OIIK-1.3
Br16op 6azucHoro Habopa u ypoBHs OIIK-3 OIIK-3.2
ydeTa KOpPpeJsUOHHBIX () ()eKTOoB. OIIK-3.3
[IpumeHeHre METOI0B KBAHTOBOW XUMHH OIK-1.2
4 4 JUISL aHAJIA3a CTPOEHUS U PEaKIMOHHOU OTIK-1 OIIK-1.3
CIIOCOOHOCTH MOJIEKYT OTIK-3 OIK-3.2
OIIK-3.3
5 7 3amuTa uHGOpPMAIIH U OINK-1 OTK-1.2
nHbOpMaMOHHAsE O€30aCHOCTD

4.4, MeToauuyecKkue YKa3aHUs 110 OPpraum3anuu CaMoOCTOSITEILHOM paﬁoTI)I CTYAEHTOB

CamMocTrosTebHas pa60Ta CTYACHTOB, CBs3aHHad C 3aKpCIUICHUEM TCOPECTUUCCKOI'O

Marcpurajia B BUAC pCHICHUHU 3aaa4 U IIOATOTOBKE K KOJUIOKBUYMaM IMPOBOAUTCS BO BHCAYIUTOPHOC

BpeMmsl.

4.4. TIpumepHasi TeMaTHKAa KypPCOBBIX PadoT (Mp0oeKTOB) (IPH HAJTHYMH)
BoinonHenue KypcoBbIx paboT He MIIaHUPYETCs

V. YAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
TV CHMUIIIAHBI

a) OCHOBHAasI JTUTepaTypa

1.

WNudopmaruka [DnekTpoHHBIH pecypc] : yued. Uit CTyA. By30B, / moa ped. B. B. Tpodumosa. -
OBK. - M. : IOpaiit : Beicui. oOpa3oBanue, 2010. - Pexum npocryma: U3 "bubaunorex". -
Heorpanuu. nocrym. - ISBN 978-5-9916-0255-6. - ISBN 978-5-9692-0422.+

Kynunos, FO.M. OcHOBBI coBpeMeHHOM HHGOPMATHKU [ DNEKTPOHHBIN pecypce] : yaed. mocodue /
0. U. Kynunos. - Mocksa : Jlawp, 2011. - 256 c. - Pexum nocryna: ObC "W3narenbcTBO
"Jlanp". +

Kynunos, I0.U. ITpakTikym o OCHOBaM COBpeMEeHHOUW MH(MOpPMATHKU [ DIEKTPOHHBIN pecypc] /
10. U. Kynunos, ®. ®. [lamenko, A. FO. Kenuna. - Mocksa : Jlanp, 2011. - 352 c. : Ta6mx. -
Pexum nocryna: ObC "Usnarenscrso "Jlanp".+

Ko6rue B.b. KpantoBas xumus Ha [IK. KommbproTepHoe MoIenupoBaHHE MOJEKYISIPHBIX
cucteM : yueb.-meron. mocooue / B. b. Koosrues . — Upkyrck : UpkyT. roc. yH-T, 2006 . — 88 c.+
KoMmmbeloTepHoe MoAeNnupoBaHWE KHHETUKH CIOKHBIX XUMHUYECKHX peakiuid: ydeOHo-
Meroandeckoe mocooue / A. @. llImunar, A. A. Kypoxtuna. - Upkyrck: UT'Y, 2016. - 79 ¢.+
®enepanbubiii 3akoH  Poccmiickoit  ®eneparuun «O0  wHbOpManuu, WHPOPMAITMOHHBIX
TEXHOJIOTHSX | 0 3amuTte nHdopmarum» ot 27 utons 2006 r. N 149-03+

0) 10MOJTHUTEJIbHAS JIUTEpaTypa




7. CwmaryHoBa A.H. Metonpl MareMaTH4eCKOW CTATUCTUKH B aHAaJUTHYCCKOW XHUMHH: Yy4eO.
nocobue / A.H. CmarynoBa, O.M. Kapnykosa. - Upkyrck : U3n-Bo UpkyT. roc. ya-ta, 2008. -
339 ¢+

8. TpodumoB A.b. Beenenne B kBaHTOBYIO XuMHIO: yued. mocodue / A.b. Tpopumos.— Upkyrck:
Wzn-o UI'Y, 2013.— 192 c.+

9. Hwupenbcon B.I'. KantoBas xummus. MoJieKyibl, MOJICKYJSIPHbIE CHUCTEMbI M TBEpJbIC TeJa.
VYueb. mocobue. / B.I'.Ilupenscon.—M..:BUHOM. JlaGoparopus 3unanuii, 2012.— 495 c. Pexxum
noctyna ObC uznarenscTBa «Jlanb».+

10. ButkoBckas H.M OcHOBBI TeopuH TpYIIl U €€ XUMHUYECKHE IMPUIOKEHHUS: ydeO. mocodue /
H.M. Burkosckas, B.b. Koosrues. — Upkyrck :000 «13xn-Bo Acipunt», 2014 . — 108 c.+

a) 0a3bl JaHHBIX, HHGOPMAIMOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1. http://webbook.nist.gov/chemistry —
baza JaHHBIX Hanumonanpaoro Oropo CTaHOapTOB CHIA, COIEPIKUT pan

IKCIICPUMCHTAJIbHBIX U PACUCTHBIX NAHHBIX O MOJICKYJIAX B ra3oBou (1)336.

Crenyromue B/l moctynubsl Henocpeacteentno u3 ChemSketch:
2. http://www.chemspider.com —
0a3a JaHHBIX XMMHYECKMX COCIMHEHHH W CMecei, ImpuHaIexKaias KOpPOJIEBCKOMY

XUMHUEcKoMy o01iecTBy BenukoOpuranuuy;
3. http://pubchem.ncbi.nlm.nih.gov —
0a3a JaHHBIX XUMHYECKHX COEJUHEHHM M cMecel, sBIsomascs OO0IeCTBEHHBIM

nocrostaueM. OOciyxuBaeTrcsi HalnroHanbHBIM HEHTPOM OMOTEXHOJIOTMYECKOW HH(pOpMaIuu
CIIIA (NCBI);
4. http://www.emolecules.com —
6a3a JaHHBIX ITOCTAaBIINKOB XUMHWYCCKUX BCIIIECTB, U 6I/IOXI/IMI/I‘ICCKI/IX npenapaTOB.



http://webbook.nist.gov/chemistry
http://www.chemspider.com/
http://pubchem.ncbi.nlm.nih.gov/
http://www.emolecules.com/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCHUIIJIMHBI

6.1. YueoHO-1a00paTopHOE 000py/10BaAHNE:

[TomereHust At TPOBECHUS JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHHA, YKOMIUICKTOBAHHBIC
HE0O0XOAUMBIM 000PYJOBAHUEM, & HMEHHO:

— ayIUTOPHH, OCHAIIEHHBIC MYJIbTUMEIUHHBIMUA CPEIICTBAMHU, JIJIsl IPOBEICHUS ayJUTOPHBIX U
MpaKTHYECKUX 3aHATHH ayn. S5, 402, 426 000pynoBaHbl MYJbTUMEIUHHBIMUA MTPOCKTOPAMHM
(InFocus IN 105 (3D Ready), nacrenusiMu 5kpanamu, Hoyroykamu Samsung NP 300T5A-
AOFRU.

— KOMITBIOTEPHBIM Kjacc Xumuueckoro ¢akynprera (aya. 209) obopymoBan 12 ITIK c
yctanoBiieHHbIM takeroM MS Office. ImeeTcs okaibHast CeTb.

6.2. IlporpaMmmHoOe oGecrieyeHue:

JIuunenzupyemoe I10:
— Onepanunonnas cucrema Windows-10, nmunensus npunaaiexut UT'Y;

— TIlaker MS Office — 2016, nunensus npunaaaexut UT'Y;

CB000/1HO pacnpocTpaHsieMble POrPaMMBbI:
— ChemSketch u conmyrctByromue nmporpammel naketa ACDLABS 12.0 (3D-Viewer, ACD

Free Name, cpenctBa noctyna k b/1);

— Firefly — nporpamma nesmnupuueckux pacueros [Alex A. Granovsky, Firefly version 8,
www http://classic.chem.msu.su/gran/firefly/index.html];

— Molecular Modeling and Simulation Kit (MaSK) s Bu3yanu3anuu pe3yibTaToB pacyeToB
Firefly, narnsanoro npeacraBieHus cTpoeHus MosieKy u Buaa MO;

— KINET — mporpamma a1 Y4MCIEHHOTO MOACTUPOBAHUS KUHETUKH CIIOKHBIX XMMHUECKUX
peaxmuii [A.B. A6pamenkos, http://www.chem.msu.su/rus/teaching/KINET2012].

6.3. TexHnueckue v JIeKTPOHHbIE CPeCTBA:

Bce unTaemeplie JIEKIUKM CONPOBOXKAAIOTCS MPE3ECHTALMSAMU, JOCTYIHBIMU JJI1 CTYACHTOB B
cucteme DMOC UT'Y. Tam xe HaxoAsATCs BCe MPAKTUUECKHUE 3aJaHusl.



VI1.OBPA3OBATEJIBHBIE TEXHOJIOI'NHN

B nmpomecce wu3yueHHs AMCUUIUIMHBI HCIONB3YIOTCA Kak TpaJuIUOHHBIE, TaK U
MHHOBAIIMOHHBIE TEXHOJIOTWH, aKTUBHBIE M MHTEPAKTHBHbIE METOAbl U (Gopmbl oOyueHus. Ilpu
MPOXOXKJICHUN AUCUUIUIMHBI «KOMIBIOTEpHBIE TEXHOJIOTHU B HAYKE» MPETyCMOTPEHBI
1) naGopaTopHble 3aHSATHS, BO BpeMs KOTOPBIX CTYACHTAMH HHIUBHIYaJbHO BBIIOJHIIOTCS
MpakTU4Yeckre padoThl, MO3BOJSAIONIME MPUOOPECTH HABBIKM TOMCKAa M 00pabOTKH HMH(pOpMAIHH,
COCTABJICHUS CIIOKHBIX JIOKYMEHTOB C DJIEMEHTaMH JEJIOBOI M MIUTIOCTPATUBHON rpa)MKH, a TaKKe
MIPOBE/ICHNUS] KWHETUYECKUX U KBAHTOBOXMMUYECKHX PAaCUETOB.

2) camMocCTOsITeNIbHAs padoTa CTYAEHTOB, BKIIIOYAIOIIAs MOJTOTOBKY K JJAOOPAaTOPHBIM 3aHSATHIM B
(dbopMe n3ydeHus: TEOPETHUECKOT0 MaTepHasa, BHIMOJIHEHHUS OTYETa MO JJabOpaTOpHBIM paboTam, a
TaKKe BBITIOJHEHUSI HTOTOBOW pabOTHI B COCTAaBE I'PYIIIIHI,

3) KOHCYTBTHPOBAHUE CTYICHTOB MO N3Y4aE€MBIM TEOPETHUYECKUM H MPAKTHYECKIM BOTIPOCAM.

Axmuenvie oopmul 06yuenus. Ha npakTHUECKUX 3aHATHUIX CIIOCOOCTBYET MIPUOOPETEHUIO
HABBIKOB CaMOCTOSITENIbHON MOJITOTOBKU JOKYMEHTOB, TPAKTHUYECKOTO HCIOJIb30BAHUS
crannaptaoro [10, BkiIro4ast monyasipHbIe XUMUYECKU-OPUEHTUPOBAHHBIE MTAKETHI.

3aerHJ'IeHI/Ie TCOPCTUUCCKUX YUTACMOI'0 KypCa HNPOBOAUTCA B BHUAC HHTCPAKTHBHOI'O
O6y‘IeHI/I$I — KOJUIOKBUYMOB, 1 BbIITIOJIHCHUA pACYCTHBIX 3a/1a4.

HaumeHoBaHue TeM 3aHSTHI ¢ HCOJIL30BAHNEM AKTUBHBIX (OPM 00yUeHHSI:

®opma / Metobl Kot-Bo
Tema 3ansaTHA Bun 3ansTus MHTEPAKTUBHOTO YACOB
o0OyueHus
Opranu3zanus peasuoHHON
1 0a3bl TaHHBIX CPEJCTBAMHU MPaKTHY. IpyMIOBast JUCKYCCHUS 2
ACCESS
PegakTopbl XUMHUECKUX
2 MpaKTH4 IPYNIOBast TUCKYCCHS 2
dhopmyn
PacueTs! paBHOBECHO
T€OMETPHH MOJICKYJT
3 MPaKTHY TPYTIOBAst TUCKYCCHS 2
CpeACTBaMU MPOTPaMMBbI
FIREFLY
Pacuer unnekcos
PEaKIMOHHON CITOCOOHOCTH
4 MPaKTHY TPYIIOBAst TUCKYCCHS 2
CpeACTBaMH MPOTPaMMBI
FIREFLY
MonenupoBaHie KUHETHKH
5 peakuuii cpeacTBaMu MpaKTH4 IPYNIOBast TUCKYCCHS 2
nporpammbl KINET
6 3amta HHGOpPMAIUU MPAKTHY TPYIIOBAst TUCKYCCHS 2
Htoro yacos 12




VIII.OHEHOYHBIE MATEPHUAJIBI JJIS1 TEKYIILEI'O KOHTPOJIS U
MMPOMEXYTOYHOM ATTECTAIINA

Marepuanbl [Jisi TPOBeIeHUS TEKYIIEro M TPOMEXKYTOYHOI0 KOHTPOJIS 3HAHUH
CTY/IEHTOB:
Komnerenmu,
Ne Kontposnnpyemsbie TeMbI
Bun xoHTpOIIs KOMITOHEHTBI KOTOPBIX
m\it (pa3mernbl)
KOHTPOJIHPYIOTCS
[IpencraBieHne XuMHYECKON
BeInosiHeHUE MPAaKTUYSCKUX | HHDOpMaIMH OIK-1.2
paboT C UCIIOTB30BAaHUEM Basbl maHHbIX OIIK 3' 5
ChemSketch I[NpencTaBneHue pe3ynbTaToB ‘
HCCIIEOBAHUN
Brimonnenue I[P no Basbi AAHHBIX OIIK-1.2
00paboTke 0a3 TaHHBIX OIIK-3.2

Bremonnenue I1P o
MIPOBEJICHUIO
KBAaHTOBOXHMMYECKHX
PBCUYETOB

MeTto1bl KBAHTOBOUW XUMHUH

OIIK-1.2 OIIK-1.3
OIIK-3.2 OIIK-3.3

[TP no moaenupoBaHuio
KHUHETUKHU CIJI0KHBIX peakui

MoaenupoBaHue KHHETHUKA
CJIOXHBIX peakiui

OIIK-1.2 OIIK-1.3
OIIK-3.2 OIIK-3.3

Co3znanue npe3eHTauu mno
teMe «MHpopManonHas
0€e30I1aCHOCTB)

[IpencraBnenue pe3yabpTaToB
HUCCIEeOBaHUN
3amuTa HHPopMaIu

OIIK-1.2
OIIK-3.2

Brinonnenne nToroBoi
paboThl B COCTAaBE rPYIIIBI

OIIK-1.2 OIIK-1.3
OIIK-3.2 OIIK-3.3

3ayeT

[IpomexyTouHas aTTecTanus (3a4eT) MNPOBOJUTCS B (OpME YCTHOTO coOeceqoBaHHs 110
BBITIOJTHEHHOW WTOTOBOM NpPaKTHUECKON padoTe, KOTOpasi BBHIMOJHSETCS TPYIION CTYIEHTOB B
coctaBe 2 WM 3 4eJIOBEK M JOJKHA OBbITh MpeJcTaBieHa B (OpMe HAy4HOrO OT4YeTa W/WUIU

MMpEe3CHTall HAYYHOI'O JOKJIa/Ja.



JeMOHCTPAUMOHHBI BAPHAHT UTOTOBOM KOHTPOJIbHOM PadoThI

Wcnonb3ys mannsie Samplel500.xls, wnaiiaure oOmee umciao 1pod, OTOOpPaHHBIX B
HpkyTckoM paiioHe 3a Tpu JIeTHUX Mecsna. Kakux mpob oTroOpaHo 0oJbliie: Ha CBHHEI WIH
Ha pTyTh? Kakue nmpoOb1 oTOMpanucs Hanbosee 9acTo?

Uccnenyiite KeTO-€HOIBHYIO TAYTOMEPUIO

OH (0]

Hzcﬂ = HSCJ/

B MOJIEKYJIC BUHHJIOBOIO CIIUPTa B pamkax meroma MP2/6-31G*. Jlns oboux TayroMepoB
HaiiuTe Hanboliee ycToiunBbie KoH(popMmalmu. PaccMoTpute Bce BO3MOXKHBIC BapHUaHTHI,

Harpumep:
"\
H /o 0—n 3
r >',”,H Hzcﬂ Hzcﬂ

OneHnrte COOTHOIIEHHE KETOHHOW W €HOJBHOH ()OpM B PaBHOBECHOW CMECH IIpH
koMHaTHOU Temnepatrype (300 K) mo dpopmyie
AE =-RT InkK,
rae K — korcranra paBaoBecusi, R = 8,316382 JI»/moub-K.
CocTtaBbTe OTUET C yKa3aHUEM HHEPIUuil BCEX paCCMOTPEHHBIX CTPYKTYP, UCIIOIb3yHTE
ChemSketch st ux u3o0paxeHwus:

Tabauma. DHeprum pacCMOTPEHHBIX CTPYKTYP

Eorm,
CrpykTypa Empz, a.e. ZPE, ae. Tt [pupona Touku
KKaJI/MOJIb
/O
>J -153.346019 0.056957 0,00 MUHHMYM
H

4. Tloctpoiite Momenb peakuun A+ B & AB -» C, nans xortopoit AHj] = 15 kkan/mons,

AH¥ =15 xxan/mons, AH; = 5 kkxan/mons. UccenyiiTe moBeieHNe PEAKIIMOHHON CHCTEMBI
Ha npoTsbkenne vaca rpu t = 25°C, t = 50°C u t = 100°C.

AHJ

AH;

AH;

A+B AB c




IIprMepHBIH CIMCOK BOMPOCOB K 3a4eTy:

1. CrpykrypupoBanue naHHbix. Tabmuunoe npencraBienue bJl. Ilonst u 3anucu. PensmmoHnHbIe
BJl. OtHomenuss Mexnay tabmumamu. CopTupoBka 3ammcedd B bJl; cTapmmHCTBO KItodei
copTupoBky. DuiupTpanus AaHHBIX. 3ampockl Ha BBIOOPKY, 3ampochl Ha MOAU(UKALHUIO.
®opmbl. OTYETHI.

2. OO0Opaborka cmnuckoB B Excel. ®unbrpamus naHHbIX. ABTOQWIBTP. 3adaHHE yCIOBUM
GuapTpalM JaHHBIX C KCMOJb30BaHUEM Jorudeckor omeparuu U (MJIN).PacmupenHsrii
¢unbTp. Kputepuu. AHanu3 cnmcka C MOMOIIBIO MOJBEACHHS MPOMEKYTOUHBIX HTOIOB.
CBojaHble TaOIUIBI U CBOJIHBIE TUATPaAMMBbI.

3. Cnenuduka mpencraBieHuss xumudeckoid wuHpopmanuu. OIJHOMEpHBIE CXEMbl HOTAIUU
(momenknarypa IUPAC, SMILES, InChl). OTkpeiThle U KOMMEpUYecKue 0a3bl JaHHBIX IO
xumui. ['enepupoBanue InChl konoB u nouck B 6a3zax qaHHbIX cetu HTEpHET.

4. Cratuctuueckas o0paboTkKa pe3ylbTaTOB H3MEPEHUN U MPHUHIMIBI TPOBEPKU HAYYHBIX
runore3 M Martemaruueckux Moxeneil. CpenctBa Microsoft Excel nmns cratucruueckoro
aHanM3a JaHHBIX. BcrpoeHHble cratuctudyeckue (ynkumu Excel.  Amnmpokcumanus
SKCIIEPUMEHTANBHBIX 3aBUCHUMOCTEH aHanuTtuueckumu (opmymnamu. IlocTpoeHue auHUM
TpeHaa. OneHka HAAEKHOCTU aNMpoKcUMaluu. MHOXXEeCTBEHHasi JMHEWHas perpeccus.
Hanctpoiika «llouck pemenusi». Hancrpoiika «Ilaker ananuzay.

5. OOmias xapakTepuUCTHKa METOJOB KBaHTOBOW xumuu. Wutepdeiic nporpammbr FireFly.
OnTumuszanus TeOMETpUU, pacyeT KoJeOaTelabHBIX CIEKTPOB. PacueT TepMOXUMHUYECKUX
MOMPABOK, OIICHKA TEIOBOro J3(d¢eKra peakiuu, OLEHKA COOTHOIICHHS HW30MEPOB B
paBHOBeCHOM cMecH. BiusHue Oa3ucHOro Habopa M YpPOBHS yueTa KOPPEISLUOHHBIX
a¢hekToB.

ITouck nepexofHbIX cocTostHUM. OlleHKa aKTUBAllMOHHOTO Oapbepa peakiuH. YUeT BIUSHUS
pacTBOpUTEIS.

CBs3b DJEKTPOHHOTO CTPOEHHUSI MOJEKYJI C HX PpPEaKIUOHHOW crnocoOHOCThI0. WHaeKchl
PEaKIIMOHHOM CIIOCOOHOCTU. 3apsbl Ha aToMax, MOPAIKU CBs3€dl M 3IEKTPOCTaTHUECKUI
noteHuuan. ['pannyHbie opoUTAIH.

OnucaHue cUCTEM C OTKPBITBIMU 0OoJouKamMH. Bo30yxkeHHBbIE COCTOSHUS MOJeKyl. Meroa
KOH(UTypallMOHHOTO B3auMo/ieiicTBus. Pacyer (hOTORIEKTPOHHBIX CLIEKTPOB.

6. MopenupoBaHue KHMHETUKH CIOXHBIX peakiuil. BozmoxkHoctn nporpammsl KINET s
pelieHus MPpsSMON 3aauyd XMMHYECKONW KMHETUKU. BBOJ KHMHETHYECKOW CXeMbl (MEXaHH3Ma)
peakiuu. 3alaHue KOHCTAaHT CKOpocTH. Moaudukanus ypaBHEHH MaTeMaTUYECKOW MOJIEIH.
3ajaHue yCIOBUM PEaKIMU U PEXUMa BBIBOJIa PE3YJIbTATOB.

Bosmosknoctu nporpammsl KINET muis penienns oOpatHoi 3ajaui XUMHUUECKOW KUHETHKH.

7. TlonroroBka pe3ysibTaTOB UCCIEAOBAHUS JUIS IPEICTABICHHUS HAYYHON OOIIECTBEHHOCTH.
Penaxrop xummnueckux ¢popmyn ChemSketch. IToctpoenue u Bu3yanuzanust IpocTpaHCTBEHHOM
CTPYKTYphI MoJIeKyJ. Vcrosb30BaHuE CTHIIEH.

Buzyanuzanus pe3ynbTaTOB KBAHTOBOXMMHUYECKUX PACUETOB C MOMOIIBI0 mporpaMmbl MASK.
Co3nanue npesentauuii cpencrsamu PowerPoint.

8. 3Bammra wuHdopmanuu. IlpencraBnenus o 3ammte wuHGOpMAMM W WHGOPMAIUOHHON

Oe3omacHOCTH. 3ammTa WHPOPMAIMU B JIOKATHHBIX KOMITBIOTEPHBIX CETSIX, AHTUBHPYCHAS

3aInTa.



IIporpamMma oueHUBAHMSA KOHTPOJIMPYEMbIX KOMIICTECHIIMIA:

HaumenoBanue
Tema mn K II i1 oc?
paszmen 01 MTHIUKATOpa JAHUPYEMBIN .
JUCHUUIIAHBI KOMICTEHITHH pe3ynbTar Hoxasaten Kpurepuii ouenusariz
TK® IA*
1. Ilpencrasienne MK OIIK-1.2. 3HaTh. OCHOBH wWHOOp- 3HaeT: cnemuduky npen- Brageer marepmanom, Temsr 1. YO, O, P
XUMHUYECKOH HHpOpMaUU UK OIIK-3.2. MAalUOHHBIX TEXHOJOIUM CTaBICHMS XUMUYECKOW HH- BBINONIHUI NPaKTUYECKOE 3aJaHuc
NIpe/CTaBICHUS U Tepeaa-| ¢opManuu, JuHelHble HoTa- [1P-1.
Y1 HaydyHOW WH(DOpPMa- UM U NPUHLMILI UX UCToNb- [IpaBUIIBHO HCIONB3YeT cpeicTBa
LIUH. 30BaHUs MIPHU TIOKCKE. ChemSketch mpu  odopmiennu
¥YmMmerb. HCHONB30BaTh | YMeeT UCIOJb30BaTh creun- MP.
KOMIIBIOTEpPHbIE TEXHO- | anusupoBaHHoe [IO0 g
JIOTHH JUI TPEACTaBie- | TOCTPOCHHUS XUMHYECKHX|
HUS XAMUYecKkod wH- | 2D- u 3D-cTpyKTYp, TCHEpH-
(dopManuu ¢ y4eToM ee | pOBaHU Ha3BaHUN COCIHHE-
cnenn(uKy. muii mo IUPAC u cootBer-
Baagern: Hasrikamu | ctByromux komoB SMILES,
HCIIOJIB30BAHUSA cetu | InChi, InChiKey.
Wureprer s moucka | Baaneer: HaBblkamMu pabOTHI
yuyeOHOM ¥  HAy4YHOH | C COBPEMEHHBIMH PEIaKTO-
uHdOpMaLUK; TpHeMa- | paMH XUMHUYECKHX (HOopMyIl U
MH TpEACTaBICHUS pe- | UX  HCIOIB30BaHMUA  JUId &
3ylbTaTOB  MCCJIENOBA- | CO3JaHUSA CTPYKTYPHBIX| =
HUS B BHIE OTYETOB, | OPMYN U CBSI3U C OaHKaMU M
HAYYHBIX IMyOIWKAanWid M | TaHHBIX
Mpe3eHTalHH.
2. ba3bl 1aHHBIX HUOK OIIK-1.2. 3HaTh. ocobenHocTr| 3Haer: OOmwme npuHOUNB] Biageer MaTepuanoM, TEMBI 2. VO, O, UP
HUIK OIIK-3.2. HCIOJIb30BaHUsl KOMIIbIO- OpPraHU3alud pPEJSILMOHHBIX| BBHIMONMHUI npakThyecKue 3aJaHus
TepHBIX TexHonorud, [10| BJl; Bo3MoxHOCTSIMH 00pa- TTP-1 — ITP-3.
u 0a3 JaHHBIX IJIs1 penie- OOTKM OonbIIMX MaccuBOB| [IpaBUIBHO HCMOJIB3YET CpPEACTBA
HUS Tpo(decCHOHANBHBIX| MaHHBIX cpenctBamu Excel. | Excel mpu  amanm3e  maHHBIX
3aJ1a4; YmeeT: co3aaBarth pemnsiu- Ooubinoi Tadbmuiel B UP.
YmMerb. ucnonb3oBaTh | oHHYI BJ] cpenctBamu MS
COBpEMEHHOE Tporpam- | ACCESS; HCHOJIB30BATH CPE.-
MHOe ofOecneuenne wu | ctBa MS Excel mis oGpa-
npodeccHoHaNbHbIE 0a- | OOTKH OOJBIINX MAacCHUBOB
36l JaHHBIX Ui pelie- | JTaHHBIX.
HUSL 337124 B M30paHHOM
00J1aCTH XUMHH;




HaumeHnoBanue

Tema unu paznen Kon nnnukaropa [Inanupyemslii . oc?
JUCLUILIHHBI: KOMIETEHITUN pe3ynbTar Hoxasaress Kpurepuit oucnusai
TK® I1A*
2. Ba3bl JaHHEIX Buaanern: 0azoBbiMu | Biaameer: ba3zoBeiMu mipe-
(mpomomxeHue) HaBBIKAMH TIPUMCHEHUS | CTABICHUSAMH 00 OpraHn3a-
COBPEMEHHBIX KOMIBIO- | MM ¥ (YHKIHOHHPOBAHUH]
TEPHBIX TEXHOJIOTHH W | 6a3  [NaHHBIX; HABBIKAMH
CTaHIAPTHOTO IPOT- | CO3MaHHUA W HWCIOJIH30BAHUS
pammHOTO OOectieueHus | BJI.
3. Craructuueckas HIK OIIK-1.2. YMerb. WCHONB30BaTh | 3HAET:  OCHOBHI  CTaTHC-{ Biameer mMarepwaioM, TEMBI 3. VO, O
00paboTKa pe3yIbTaToB MK OIIK-3.2. COBPEMCHHOE MPOrpaM- | TUYECKOW 00pabOTKH pe-| BHINOIHMUI MPaKkTHYSCKOE 3aaHKe
MK OIIK-3.3. MHOe o0ecneyeHne | | 3yJbTaTOB nusmepenuii,| I1P-4.
npod)eCCHOHATIbHBIC 0a- | MPUHIUIBI [IPOBEPKH HAYY-
36l JAHHBIX JUIsI pelle- | HbIX THUIOTe3 U MaTeMaTH-
HUS 3a]a4 B U30paHHOW | YECKUX MOJENeH W BBHIYHMCIIH-
00aCTH XUMHUH; TeNbHBIE CpEeACTBa HJS CTa-
Baaaern: MpUeMaM# | TUCTUYECKOTO aHalln3a JIaH-
MPEJCTaBICHAS Pe3ylb- | HBIX.
TAaTOB HCCIICAOBAaHWS B | YMeeT: HCIIONB30BAaTh CPEJ-
BHJC OTYCTOB, HayyHBIX | cTBa Microsoft Excel mns
myOnuKanuili W Tpe3eH- | CTAaTHCTHYECKOTO aHaau3al
TaLUH. JaHHBIX.
Baageer: wmeromamMu  CTa-
THCTHUYECKOM 00paboTKH
pe3yJbTaToOB MU3MEpPEHUU W
MPOBEPKH HAYYHBIX THIOTE3
cpexnctBamu Excel.
4, MeTopl KBAaHTOBOM HUIK OITK-1.3. 3HaTh. OCHOBHBIC MOJX0- 3HAET: OCHOBHBIC MOAXOJBI| Biameer MatepuanoM, TeMsI 4. VO, O, UP
XUMUU HUIK OIIK-3.2. IIbl, HCIIOJIb3YEeMbIe JJIs UCIOJIb3YyEeMble UIsi MOJAENU- BBIMOoNHUI npakThyeckue 3agaHus
HUJK OIIK-3.3. MOJIETIMPOBAaHMsl  MoJjie- poBaHUs npoctpancTBeHHoro| [1P-5 —I1P-11.
KYJISIPHBIX CUCTEM. U DBJEKTPOHHOro cTpoeHus]| [IpaBuiabHO TpoOBEN  KBAaHTOBO-
YMeTb: HCIOJIB30BATh | MOJEKYJSPHBIX CUCTEM. XUMHUYECKHUE pacyeTsl u

COBPEMEHHOE TIPOrpam-
MHOE oOecIleueHne st

peuieHuss  3axad B
n30paHHOK obnactu
XMMHUH;  TI0JIb30BaThCS

CTAaHJAAPTHBIMHA KBaHTO-

YmMmeer: MOJIL30BaThCH|
CTaHIAPTHBIMH KBaHTOBOA
XUMHYECKHMH POTrPaMMaMHu|
IUIT MOJIECIUPOBAHHUS CTPOE-
HUS MOJICKYJIIPHBIX CHCTEM

OpeaAcTaBUI UX UHTCPHPETALIUIO B

HP.




HaumeHnoBanue

OC?

Tema unu paznen Kon nnnukaropa [Inanupyemslii N
JJI/ICLII/IHJli HIfIll KgMnéITeHun If pe3y§zTaT IToxa3zarens Kpurepuii orieHuBaHUs
TK® A4
4. MeTo/p! KBaHTOBOH BOXUMHUYECKUMH Tpor- | Biaageer: ocHoBamMH KOM-
XUMHN paMMaM# UII MOJCIH- | MBIOTEPHOTO MOJICITHPOBAHUS
(mpomomxeHue) pOBaHHS CTPOEHHUS MO- | CTPOEHHS, CBOIICTB 5|
JIEKYJISIPHBIX CHCTEM; XAMHWYECKUX  TIPEBpAIICHUH]
Baapern: METOJAMH | MOJCKYJSIDHBIX CHCTEM B
KOMIBIOTEPHOTO MOJe- | paMKaX METOJOB KBAaHTOBOH
JUPOBAHUSA  CTPOCHHSA, | XUMUH.
CBOWCTB M XHUMHYECKHUX
NIPEBPALLECHUI  MOJIEKY-
JIIPHBIX CUCTEM.
5. MonenupoBaHue HUJIK OIIK-1.2. VYmMmerb. wHcnonab30BaTh | 3HaET: ocobeHHOCTH | Bnameer maTepuanoMm, TEMBI S. YO, O, NP
KUHETUKH CIIOKHBIX MK OIIK-1.3. COBPEMEHHOE IIPOrpaM- | IIOCTPOCHUS  KOMIIBIOTEP- | BBINOIHUI NpaKTUYECKOE 3aJaHue
peakuui MK OIIK-3.2. MHOE oOecrieueHHe s | HhIX Mojeneil  cioxubix | [TP-12.
MK OITK-3.3. peuieHus 3a7a4u B | XUMHUYECKUX pEaKUuil. IIpencraBun  peweHue  3agauu
n30paHHON obmactu | YMmeeT: HCIOJIb30BaTh | XMMHYECKON KUHETUKH B VP,
XMMHHW;  HUCIONB30BaTh | coBpeMeHHoe [IO s
cranpaptHoe IIO s | perueHus psIMOi u
pemreHust TpSAMOM W | oOpaTHOM 3amad XUMHYEC-

o0OpaTHOW 3a7ay XHUMHU-
YEeCKOM KHHETUKHU.
Baanern: METOIaMU
KOMIIBIOTEPHOTO  MOJIe-
JIUPOBAaHUS XUMUYECKUX
NIPEBPALLEHUIT  MOJIEKY-
JISIPHBIX CHCTEM;
pueMaMH IpeacTaBiie-
HUSl pEe3yJIbTaTOB UCCIIE-
JIOBaHUS B 3791 (S
OTYETOB, Hay4YHBIX
myOnuKanui W Tpe3eH-
TaIHM.

KOW KUHETHKH.

Baageer: mMerogamMu KOM-
MBIOTEPHOTO MOJIEIHPO-
BaHUs KMHETUKA XUMHUYEC-
KHMX IIPEBpAIICHUM.




HaumeHnoBanue

Tema unu paznen Kon nnnukaropa [Inanupyemslii . oc?
JUCIHUIUIAHEI KOMICTCHITHH pe3ynbTar Hoxazater Kpurepui ouermsaiiz
TK® A4
6. [Ipencrasnenue MUK OIIK-1.2. 3HaTb:  coBpeMeHHbIe | 3HaeT: coBpeMeHHBIC | Bianeer matepuanom, TeMsl 6. YO, O, P
Pe3yIbTaTOB UCCIICTOBAHHMA MK OIIK-3.2. IT-TexHOMOT I, JUIA | TIPOTPaMMHEIE cpencTBa | BemmomHmI mpakTrdeckoe 3amgaHne

cbopa, aHanmM3a W | Bu3yanmsammu pesyipratoB | [1P-13.
MpeacTaBiIeHus HWH(OP- | MCCIeTOBaHMUI. IIpencraBun npP B BUJIE
Mauu npodeccHoHalb- | YMeer: HCTIONB30BaTh | MPE3CHTAIH.
HOW JeATEIFHOCTH; penaKTOpHI XAMHAYIECKHX
YMerb: HWCHONB30BaTh | GOPMYN C Y9IETOM CIICIIH-
COBpPEMEHHOe mporpam- | Guku TpeboBaHWI u3na-
MHOe oO0ecHedYeHue Ui | TeJIbCTB; CTPOUTh TPEeXMep-
pereHus 3a/1a4 B | HbIe U300paXECHHUS MOJEKYI
n30paHHON 00J1acTH | Ha OCHOBE METOa MOJIEKY-
XHMHU; JIPHOM MEXaHWKH, BU3ya-
Baapners: IpueMaMu | JU3UPOBATh pe3yIbTaThI
MIPECTAaBICHAS PE3yNb- | KBAHTOBOXUMHYCCKHX pac-
TAaTOB HCCIICAOBAaHWS B | YeTOB W MOMACIHPOBAHUS
BHJC OTYCTOB, HAYYHBIX | KHHETUKU PEaKITHi.
myOnukanuii u mpe3eH- | Biaageer: HaBbIKamu TIpen-
Tanuil. CTaBJICHUS XMMHUUYECKON HH-

(dbopmanmu B cocTaBe I0KY-

MEHTOB U IIPE3CHTALUM.

7. 3amura uHGOpMAIHK. HUJK OIIK-1.2. 3Hath: uMeTh oOluee | 3HaeT: cocrapismonie | Brnageer maTepuanom, TeMsI 7. YO
HpeCTaBICHNE o | undopmanuoHHoit 6e3omnac- | Cobirogaer Mepsl MHPOPMAIMOH-
3amuTe WHPOPMAIMU W | HOCTH; KJIaCCU(UKAIINIO | HOH 0€30TacHOCTH B XOJI€ BBITION-
WHGOPMATMOHHOM yrpo3 0€30MacHOCTH | HEHHUS MPAKTUYECKUX PadoT.
0€3011acHOCTH. nHdopmanny; METOJIBI
YMmers: COOJIIOIATh | 3alUTHI HHPOPMALIUH.

Mephl 10 3allUTe HWH- | YMeeT: UCTONb30BaTh
¢opmarmn  u  WHGOpP- | AaHTUBUPYCHBIE  CPEIBTBA
MalMOHHOM  Oe3omac- | A7l 3alIUTBl  JIOKAJILHOH
HOCTH. HHpOpMAIINH;

Baaners: pencrasieHu- | Baaneer: 0a30BBIMH

SIMH O 3a1uTe nHopma-
oA W UHPOPMAITUOH-
HOM 6€30ITaCHOCTH.

PEACTABIICHUAMU O 3alIUTE
nHpopmanuun W wuHPOpMa-
IIMOHHOW 0€301MaCHOCTH.

YO — ycraBIH onpoc, O-oTt4det mo npaktuieckoit padore (I1P); P — nurorosas pabora




Kpurepuu onieHuBaHus1 pe3yJabTATOB 00y4eHUSs

IInanupyemMsle pe3yabTaThbl 00y4eHHS

OIIeHO'lHaﬂ HIKaJa: 3a9TCHO

3HATh. COBpPEMEHHBIE KOMIIBIOTEPHBIC TEXHOJOTUU TIIAHUPOBAHHS
WCCIIEIOBAHUH, TONYYCHUST M 00pabOTKH Pe3yJIbTATOB HAYYHBIX SKCIICPUMEHTOB,
coopa, 00pabOTKHM, XpaHCHUWs, TMPEACTABICHUS | TMepeJadyd HayIHOH
nH(pOpMAITHH.

3HaeT: BO3MOXKHOCTH HUCIOJIb30BaHUSI COBPEMEHHBIX MH(POPMAIIMOHHBIX
TEXHOJIOTHHA B 00pa30BaHWU M HAyKe; CHCTEMBI cOopa, 00paOOTKH M XpaHEHUS
XUMHYECKOW  WHGpOpMAIMKM, OCHOBHBIC TOAXONbI, HCHOIb3yeMbIC IS
MOJICIIUPOBAHUS TPOCTPAHCTBEHHOTO U 3JICKTPOHHOTO CTPOCHUS ¥ PEaKIIMOHHON
CIOCOOHOCTH MOJICKYJISIPHBIX CHCTEM.

[pomen cobecenoBanme O TEOPETHYECKUM BOIIPOCAM Kypca.

YMeTh: MNPUMCHATHL COBPEMCHHBIC KOMIIBIOTCPHBIC TEXHOJIOTMU IIpU
TUITAHUPOBAHUH UCCIIEOBaHUH, TIOIy4YeHUH U 00pabOTKe pe3ysbTaTOB HayYHBIX
SKCIIEPUMEHTOB, cOope, o0paboTKe, XpaHEHWW, NPEACTABICHUH W TMepeaade
HAYYHOU HHPOPMAIHH.

YMeeT nojib30BaThCs KOMITBIOTCPHBIMH TCXHOJIOTUAMU IJI IMMOJTYYCHUS,
00paboTKy, XpaHEHHS U TIPEACTABICHUS HHPOPMAIINN C YIETOM €€ XUMUYIEeCKON
creur(uKy; MOJIb30BaThCS CTAHAAPTHBIMU OaHKaMH KOMITBIOTEPHBIX MIPOTpaMM
1 OaHKamu JAaHHBIX; IIOJb30BAaThCA CTAHAAPTHBIMHM KBAHTOBO-XUMHWYCCKUMU
nporpaMMamMH Uil MOJEIHPOBAHUS CTPOCHUS MOJIEKYJISIPHBIX ~ CHUCTEM;
MCTONB30BaTh craHmgaptHoe [IO mis pemeHus mpsMod u oOpaTHOM 3amad
XUMUYECKON KUHETUKH.

[IpencraBui 0TYETHI IO BCEM padOTaM JadopaToOpHOTro MPaKTHKyMa.

Baagern:  0a30BbIMH ~ HaBbIKAMH  HPUMEHEHHUs  COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHIA MPU TUIAHUPOBAHUH HCCIICIOBAHHMN, TTOJYYSHUH U
0o0paboTKe pe3yJabTaTOB HAy4YHBIX OKCIIEPUMEHTOB, cOope, 00paboTKe,
XpaHEHHH, IPEICTABICHUH U TIepeIade HaydHOH nH(OopMaruu

Bnaneer mnpuemMamu wHCHoOJb30BaHUS ceTH VHTEpHET Ui TOHMCKa
yueOHOI M Hay4HOH MH(OpPMAMK; METOIaMH KOMIIBIOTEPHOIO MOJAEIHPOBAHUS
CTPOEHHs, CBOMCTB M XHMHYECKHX IMPEBPAIICHUN MOJEKYISPHBIX CHCTEM;
IpreMaMH TPEJICTAaBICHUS PE3YyJIbTaTOB MCCIEAOBAHUS B BHIE OTYETOB,
HaYYHBIX MyOJIMKaUWi U Ipe3eHTalu.

[IpeacTaBuil UTOTOBYIO IPOBEPOUHYIO PadOTYy.




Kpurepun oueHuBaHus pe3yJbTaTOB 00yUYeHHS:

3adeT BHICTABIISCTCS CTYACHTY, €CJIU: MaT€pHal YCBOCH B IIOJTHOM O6’béMe, JaHbl OTBCTHI HA

BOIIPOCHI TCKYIICT'O KOHTPOJIA, MPCACTABJICHBI OTUYETHI 10 BCEM MMPaAKTUYICCKHUM pa60TaM, yCcnemHo

BBIITOJIHCHA U MTPCACTABJICHA UTOTOBAaA pa60Ta.

IInanupyemMble pe3yJbTaThl 00yUeHHS

OIIeHO‘lHaH HIKaJJa: 3a49TCHO

3HATh. COBPEMCHHBIC KOMITBIOTEPHBIC TEXHOJIOTHU
IUIAHUPOBAHUS ~ WMCCICAOBAaHUM, TOMYYCHHS U
00pabOTKH Pe3yNbTaTOB HAYYHBIX JKCIICPUMEHTOB,
coopa, 00OpabOTKH, XpaHCHHS, TPEACTABICHUS U
nepeiayn HaygYHO! MH(OPMaIIUY.

3HaeT: BO3MO)KHOCTH HCIIOJIb30BaHHsI COBPEMEHHBIX
UH()OPMALIMOHHBIX TEXHOJIOTHI B 0OOpa3oBaHUHM U
HayKe; CHUCTeMBbl cOopa, OOpabOTKHM W XpaHEHHS
XUMHYECKOIl HMH(pOpPMALUK; OCHOBHBIC IOIXO/IBI,
UCIIOJIb3yeMbIC Ut MOJICTTUPOBAHUS
NPOCTPAHCTBEHHOTO U 3JIGKTPOHHOTO CTPOCHHS M
PEaKIMOHHOW CIOCOOHOCTH MOJICKYJISIPHBIX CHCTEM.

[lpomen  cobecemoBaHWE MO  TEOPETHYECKUM
BOIIPOCaM Kypca.
YMmeTh: MMPUMCHATHL COBPEMCHHBIC KOMIIBIOTCPHBIC YmMmeer II0JIB30BaThCA KOMIIbIOTCPHBIMU
TEXHOJIOTHH TIPH IUIAHUPOBAHWM HCCIICNOBAHUM, | TEXHOJIOTHSAMH Ul HOJNy4YeHUs,  0oOpaboTKH,

MoNlydeHU # 00pabOTKe pe3ymbTaTOB HAyYHBIX
SKCIIEpPUMEHTOB, cOope, 00paboTKe, XpaHEHUH,
Npe/ICTaBICHUH U Niepeade HayqHOH HHpOpMann.

XpaHEeHHUsI U MpeJCTaBlIeHNsI HHPOpMAMK C y4eTOM
ee  XMMHYECKOW  crenu(uKH;  TONb30BaThCs
CTaHJAPTHHIMU OaHKaMU KOMIIBIOTEPHBIX MPOTPaMM
n OaHKaMM AaHHBIX; MOJB30BATHCA CTAHAAPTHBIMU
KBaHTOBO-XMMHYECKUMHU porpaMmmamMu JUTS
MOJIETTHPOBAHMS CTPOCHUSI MOJIEKYJISIPHBIX CHCTEM;
ucnonb3oBaTh craHaaptHoe 110 ana pemenus
NpSAMOIi U 00paTHOM 33/1a4 XMMUYECKOW KHHETHKH.
IlpencraBun  oT4eTsl 1O  BceM  paboTam
71200paTOPHOro NPAKTHUKYMa.

Bauagers:  0a30BbIMM  HAaBBIKAMH  MPHUMCHCHHUS
COBPEMCHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUH Ipu
IJIaHUPOBAHUU HCCHeJIOBaHHﬁ, IMMOJTYy4YCHUN u
00paboTKe pe3yabTATOB HAYYHBIX SKCIHEPUMEHTOB,
coope, 00paboOTKe, XpaHEHWH, INPEACTABICHUH U
nepeaaye HayYHOW HHPOpMaIH

Bnapeer npuemamu ucnonb3oBaHus cet MHTepHET
JUIs TIoMcKa y4deOHOW W HaydyHOW WH(OpMAINH;
METOAAMU KOMITBIOTEPHOT'O MOJEIINPOBAHUS
CTPOEHMsI, CBOWCTB M XUMHUYECKHUX IpPEBpaIleHUI
MOJIEKYJIIPHBIX CHUCTEM; NPUEMaMU INPEICTaBICHUS
pe3ynbTaTOB  HCCIEAOBAHHWS B  BHJIE OTYETOB,
HaYYHBIX IyOJIMKauWi U Ipe3eHTalu.

[IpeacTaBuil HTOrOBYIO IPOBEPOUHYIO PabOTY.

Pa3paborumnkmn:

podeccop

B.B. KoGbiueB

(3aHI/IMaCMaH JIOJ'DKHOCTB)

HporpaMMa coCTtaBliIcHa B COOTBETCTBHH C TpC6OBaHI/ISIMI/I

(vHULIMATBI, (haMUITHS)

OI'OC BO u yuerom

pexkomenpanuii [TOOIT mo nanpasnenuto moarotroBku 04.04.01 «Xumusi».
[TporpamMma paccMoTpeHa Ha 3acenanuu Kadeapsl GU3HUecKoi U KOJUIOUAHONW XUMUN

«26» anpens 2024 r.

[TpoTokoi Ne 9

. g
N. o. 3aB. xapeapoit 1D g,_g(%j

/J1.B. Benbrx/

Hacmoswas npoepamma, He mooicem Ovimb 6ocnpou3gedeHa HU 8 Kakou ¢hopme 6Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenust Kagheopul-pa3spabomuuxa npocpammol.




