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I. UlIIYU JACTYP

Kupum

Jlactyp V36ekucron Pecny6mukacu Ilpesumentuumur 2015 jimn 12
uoHaary “Onuii TapauM MyaccacallapuHUHI pax0ap Ba Meaaror KaapJiapuHu
KaiiTa Tail€prail Ba MaJJaKaCUHU OLLIMPHUII TU3UMHUHU SHAJA TAaKOMUJUIAILITAPHIL
yopa-tagoupnapu tyrpucuaa’tu [1D-4732-connu, 2017 #un 7 deBpannaru
“Y36eKkncToH Pecry6nmMKacHHM sSHAja PHBOXJIAHTHPUII Oyiimua Xapakatiap
crpaterusicu Tyrpucuaa’tu I1dD-4947-connmn dapmonnapu, myHuHraek 2017
mun 20 ampenparu “Onui TabJIUM THU3UMUHM $IHAJIa PUBOXIAHTHUPHIN Yopa-
tapoupnapu Tyrpucuaa’tu [1K—2909-connu kapopuaa OenruiaaHraH YCTHBOP
Bazudanap Ma3MyHHJIaH KelIuO YMKKAH XO0Jaa Ty3uiarad OynuO, y 3aMOHaBUM
Tanabiap acocuja KaiTa Tai€piaml Ba Majaka OIIMPHUIN KapaCHIAPUHUHT
Ma3MYHUHHM TaKOMWUIAIITUPHUII Xamja OJIMA TabJIMM Myaccacajlapu Ieaaror
KaJIpJIApUHUHT KacOWil KOMIIETEHTIUTMHU MYHTa3aM OIUPHO OOpHUIIHM MaKcajl
KHJIaJIu.

Kamusar Tapakku€tn HadgakaT MamiIakaT MKTHUCOANN CaTOXUSTUHUHT
FOKCAKJIUTU OuiaH, OaJku Oy CajloXusAT Xap OMp MHCOHHUHI KaMmOJ TOMUIIM Ba
VUFYH PpUBOXKIIAHUIINTA KaHYAIMK WYHAITHPWITAHIUTH, WHHOBAIMSIIADHH
TagOMK OTWITAHIUTH OuiaH XaM VyiyaHagu. JlemMak, TabiauM TU3UMH
caMapaJIoOpJIMTUHU OLIMPUII, MEJArorjiapHd 3aMOHAaBHA OWJIMM Xamja aMmaliuid
KYHHKMa Ba Majakajgap OWJaH KypOJUIAHTUPHII, YET 3JI WIFOp TaKpuOanapuHu
YpraHuii Ba TabiIUM aMajJuETUTra TaaO0WK OSTUIl OyryHTM KyHHUHT J0713ap0
Bazudacuaup. “Kumépuii xapaéHiapHiu KOMITIOTEP/1a MOJSIUIAIITUPHUII MOTYJIH
allHaH MaHa 11y WyHaJIuIIJard MacaiajlapHy Xajl dTUILIra KapaTUJraH.

JlacTyp Ma3MyHM OJIMM TabJIMMHUHI HOPMAaTUMB-XYKYKHH acociiapu Ba
KOHYHUMJIMK HOpMajapH, WJIFOp TabJIUM TEXHOJIOTHSUIADH Ba TEAAroruK
Maxopar, TabJIuM >KapacHiapuja axOOpOT-KOMMYHMKAILUSA TEXHOJOTHUSIapUHH
KYJIIam, aMaluid XOPWXKUW TWI, TU3UMIIM TaxjIWil Ba Kapop KaOyd KHIJIMII
acociapu, Maxcyc (anmap Herusuga — WIMHM Ba amaiuil  TaJKUKOTIap,
TEXHOJIOTHK TapakKUET Ba YKYyB >KapaCHUHU TAIIKWAJI ITUIIHWHT 3aMOHABUU
ycayonapu Oyiimya CYHITH IOTYKJap, MNEJarorHUHT KacOWi KOMIIETEHTIIUTY Ba
KPEaTUBIIUTH, TJI00al MHTEPHET TapMOFU, MYJbTHUMEIua THU3UMIIApU Ba
Macodaad YKUTUII YCYJUIAPUHU Y3IalTUPUIL OYirYa SHTU OWIUM, KYHUKMA
Ba MaJIaKaJIApWHHU MIAKJUTAHTUPUIITHU Ha3apaa TyTaIu.

Ymby pactypaa axO0opoT KOMMYHHKAIMS YYyH OTEpPalduoOH TH3UMIIAP,
uinoBaap crpykrypacu, QSAR/QSPR taxmmumu, npeckpumropiap Xakuaa
TylIyH4Ya OCpHIll, WIIOHYWIM MaTeMaTHK MOJeIUIap TY3HWII, MOJIaliap TYy3WJIUII
dopmynanapu Ba OMOJNIOTHK (DAOUTMKIApU OpacHIard OOFIMKIMKHUA YpPraHUII
PASS mporpamMMacu xakuja TymryHua OepHIl, MOJIEKYJAp JOKMHT Ba YHUHT
coxacuja MIUIaTUIaAUraH MaKMyalapHA OUJIHILL

MoayJJHMHI MaKcaau Ba Badudaiapu

“KumEBuil xapa€HiapHU KOMIIOTEPAA MOACIUIAIITHUPUIL MOAYJITHHHHT

MakKcaja Ba Basudasapu:




- axO0pOT KOMMYHMKAIIMSl TEXHOJIOTHSJIAPU YYYH OIEpalMOH TU3UMIIAP,
wioBasnap crpykrypacu, QSAR/QSPR Ttaxnumm, aeckpumnropiiap Xakuia
TylIyH4Ya O€puIll, UIIOHYWIM MaTeMaTUK MOJeUlap TY3HWIl, MOJAalap TY3WJIHII
dopmynaiapu Ba OMOJIOTHK (DaoyuMKIapy Opacuiard OOFIMKIMKHU YpraHuiin
PASS nporpamMmacu xakuja TyliyHua Oepull, MOJIEKYJSp JOKHMHT Ba YHUHT
coxacuja UIUIaTUIaJAUrad MaXMyalapHy OWIIUIIL.

MoayJib 0YHM4Ya THHIVIOBYMJIAPHUHT OMIMMH, KYHUKMACH, MAJIaKACH Ba
KOMIIeTEHIUSUIAPUTa KYHMJIaIUuran Tajadaap
“KuméEBuil kapa€HJIIApHM KOMIIOTEpPAA MOJACIUIAIITUPUII MOIYJIUHU
Y3JIAIITHPUII KapaéHua aMalira OIMPHUIIAIUTaH Macajiajiap JOUPaCHIa:
TunriaoBun:
- MOZYJIb,YKATUII MOJTYJIA, KPEUT,PEUTUHT TYIIYHYACH;
- TEXHOJIOTUSUTAIITUPHUILL KOUIAJIapy, TaMOMUILIap;
- Ha30paT >Kapa€HUHU TAIIKHUII STHUIIL

- UHTEp(aoJI TEXHOJIOTHUIAp Ba yiapJaH camapaid GoianaHuil XaKuaa

OmymmJiapra sra 0yJiuim,
Tunraosuu:

- ax00pOT TEXHOJOTUSUIAPHUHT THU3UMMIA (oiilataHyBUYl HHTEpPEHCUHU
sapara OJulI;

- WJoBaNapJa XoAucanap Ba xapac¢Hiap OUiiaH UIUIALL;

- WIOBaJapAa MabJyMOTIap 0a3ach Ba KOHTEHT MpoBaiijepiapaaH
ol nananumr,

- uHtepdaon yciaybnapaaH QoilaaHUIl KYHMKMAa Ba MaJlaKaJapuHHU
rajulallu;

TunraoBun:

- ¥3 coxacura ouj; axOOpOTHM MaHTHKUN OJIOKJIapra a)XpaTWill Ba aHUK,
TYHIA, TyIIyHapJId paBuiaa 0aéH HTHIII,

- MOZYJUIM €HJIAITYB aCOCH/Ia YKYB Kapa€HUHU TAILKWII STHUILI,

- TEXHOJIOTMK EH/IalllyB aCOCH/Ia TabJIMM Ba TapOus kapaéHUHU OOIIKApHUILI,

- MYJIOKOTra KMPUIIUII Ba MYCTaKuiI (DAONHATHU TAIIKUAI STUII F03aCUaH
KOMIIETEHIUSIVIAPHH 3T AJVIAIIHN JIO3UM.

Mopay/HM TAIIKKJI 3THII BAa yTKA3WII 0yiiu4a TaBcusijiap

“KuMéBuil kapa€HiapHU KOMMIOTEPAA MOJACIUIAIITUPUIN KYpCH Mabpy3a
Ba aMaJIMil MaIIFyJI0TIap MAKIKAa 0Ju0 OopuaIu.

Kypcan ykuTnm xapa€éHuaa TabJIMMHUHI 3aMOHAaBUM  METOMJIAPH,
NeJaroruk  TEXHOJOTHUsUIap Ba  aXOOpOT-KOMMYHHMKALUS — TEXHOJIOTHsIapu
KYJUIAaHWIUIIN Ha3apa TyTHUITaH:

- Mappy3a Japciaapuia 3aMOHAaBHM KOMIIBIOTEP TEXHOJOTHsIIApH Epaamuia
IIPE3EHTALNOH Ba MIEKTPOH-AUAAKTUK TEXHOJIOTHSUIAPaH;

- YTKa3WIaJAurad aMajinidi MalFyJoTJIapAa TEXHUK BOCUTaIaplaH, SKCIPecc-
CYypoBIap, TECT CYpOBIApH, aKIUN Xy KyM, TypyXJu (PUKpIall, KUIuK TypyxJjiap
OwiaH wunUIaNl, KOJUIOKBHYM YTKa3WIll, Ba OOMIKA WHTEPAKTHB TabIUM
yCyJUIApUHM KYJIIall Ha3ap1a TyTHIIaIu.

Moay/JITHMHT YKYB peskagaru 00mKka MoayJ/uiap Onjiad OOFJIUKJINTH Ba




Y3BHIJINTH
“KuMé€Buil Jkapa€HJIApHM KOMIIOTEp/a MOACIUIAIITUPHUIIL — MOIYJHU
Ma3MyHHU YKYyB pekajaru OMpuHYM OJIOK Ba MyTaXacCCUCIHUK (paHIapUHUHT Oapua
coxajmapu OwiaH VKyB MoayJulapu OuiaH y3BUM OOFJIaHraH  xoJsija
neJarorjiapHuHr  MOOWJI  WJloBajiap sipaTil Oyiinya KacOuMM Tedarorux
Tal€prapiauk Japa>kaCUHU OMIMPUILTA XU3MAT KUJIAIH.
Moay/JTHUHT 0JIMH TABJIUMIATH YPHU
MopaynHu y3namTupuil OpKajiu THHTJIOBUKIIAP aXOOpOT TEXHOJIOTUSIAPHU
KYJUIallHU ~ VpraHuil, amanja KyJuam Ba 0Oaxojamra Joup — KacOuid
KOMIIETEHTIIMKKA 3ra Oynaauiap.

“Kuméuii :xapa¢HjapHu KOMIIIOTepAa Moaeutamrupuimn” Moayn O0yiinua
€oATJIAP TAKCUMOTH
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HA3APUH MAILIFYJIOTJAP MASMYHU
1 - maB3y: KuméBuii OnpuxMaiapHuHr 0uoJ10ruk Gao/UIMKIAPUHUA HAa3apuii
O0axosam ycy/uiapu. @aosiuk Mogesaiapu. CKpUHUHT yCyJ/LUIapH
Kumé coxacuaa xucoOiam ycyiapu Ba axOOpOT TEXHOJIOTHSJIAPUHUHT
puBoxnanumm. EBpoma Ba AKIIl naBnatnapuparu “apar nuszaiH”, “BUpTyal
CKpUHUHI TylIyHUYajapu Ba “in silico” coxacu.
QSAR Ba QSPR (Quantitative Structure-Property Relationships)
coxanapuaa l-Oockuuna 6up xKaTtop OUpHKManap y4yyH JECKPHUITOPIAP MaxcCyc




nporpammanapaa (Macanan, Dragon, Padel) xucobmananu. YHaan kend ymoy
JECKpUINITOpJIap Ba OHOJOTUMK (AOUIMK KaTTANIMKIApU acocujia MaTeMaTHK
MojelIap Ty3wiagud. MareMaTuk MoJeulap XaM Maxcyc Iporpammanap
(macanan, BuildQsar) épnamuna ty3uinand. MojaemiapHu Ty3ull skapaéHuga Oup
Heya maptiap Kynunaau. butra neckpuntopiiv, MKKUTa, y4Ta, TYpTTa Ba X0Ka30
JECKPUTITOPIN MOJIEIUIap TY3UIl MYMKHUH, (akaT koppensius kKodhduimeHTu
R2>0.7 6ymumu mapt. SHa, IWYHUHIZEK, YpraHuiaaéTraH OMpUKMAalap COHMIa
OOFJIMK XOJI1a MOJIENIa MAKCUMYM He4uTa ASCKPUIITOP OYIUIIN TaHJIaHAIH.

2 - mas3y: SIMP, UK Ba YbB-cnekTp/iapuHu HHTepHpeTanus KWINIIAA
KYJUIAaHWJIAAUrad MaxxmyaJiap. Ty3uaum popmyJiacu acocuaa Ha3zapuit
OJIMHTAaH XaM/1a TaKpu0aga OJIMHIaH CIIEKTPJIap OpacuIaru 00FIMKJINK

MaTeMATHK MOJEJIAPUHH TY3HII
Xucobnam ycymnapuHU KyJularaH XoOJjja SHIM JOPUBOP MOJAJATapHU
apatuil.  Monekynsgp — JOKMHI  cepBepiapu.  AXOOpOT-KOMMYHHMKAIUS
TEXHOJIOTHSIIApU €paMKia CIEKTpaJl HATHKAJIAPHU MHTEPIpETalrs KUJIUIl Ba
yJapHH Kaiita nnuiam. OHIaiH XUco0-KuToO KUITyBUM MakMmyasnap.
AlipuMm onumiap TomMoHuJaH yatpadunaduma (Yb)-, undpaxkuzun (UK)-
Ba s1po MarHuT pe3oHancu (IMP) cnekrpockonust ycyjuiapu KBaHT-KUMEHUHT
“OKCHepUMEHTA]l”  YCyJUIapu  KaTopura  KHpUTWIraH. by — Kartopra
OMpUKMaIapHUHT WOHMaHuIl noTeHuuanuau (KynmaHc Tteopemacura kypa
OiopMo) aHUKIa0 OepyBuu (orolrnekTpoH crnekTpockonus (Photoelektron
spectroscopy-PES) ycynu xkuputunrad. $lHa, UIyHUHT/ACK, OKCHUJJIAHUII Ba
KaTapuiauil TMOTEHUWAJIMHU aHUKJIOBYM MOJsporpagus Xamjaa 3JIeKTPOH
tpancmuccuod  cnekrpockornust  (ETS)  ycymmapu  kuputwiran.  (ETS)
CHEKTPOCKOMUSCH OMPUKMATAPHUHT JIEKTPOHTA MOMUJUIUTUHY, STbHU KyWH OV
MO »sHeprusiapm Xakuaa MabiymMoTiap Oepwiran (ycyn Kyda Kam
UITaTUIAIN ).

AMAJIMA MAIIFYJOT MABMYHHU
1-amanuii MalIFyJaoT

KuméBuii OMpuKMAJaAapHUHI OHOJIOTHMK (Ao IMKJIAPDUHHM Ha3apui
0axoJsam ycyuiapu. ®@aosuiuk mogesiapu. CKpUHHMHT yCyJLIapu

Chem Office nacrypuna 6epuiiran MOJJIJAHUHT CTPYKTYPacUHHU Ty3HIl, Oy
MOJAJIa  Y4YYH  HIIOHWIM  MOJEN  TY3WI, YHUHT reOMETPHUSCUHU
ONTUMAJJIAIITUPHUIL, XOC JECKPUNTOPJIAPHM Maxcyc JacTypja aHMKJIAlll,
MOJJJAaHUHT aiiHaH Kaiicu (haoJTMKKA 3ra SKaHJIMIM XaKuaa XUCcOoOOT Ty3Wll Ba
HaTWKAJTapHU MHTEPHPETALNs KWIHII Ba yMyMIIAIITHPHULL.

2-amMaJIuil MalIFyJa0T
AMP, UK Ba Yb-cnekTp/iapMHu HHTEpHpeTanus KUIAIaa
KYJUIAaHWJIAAuran MmaxxmyaJap. Ty3winm ¢popmysiacu acocuaa Ha3apuii
OJIMHI'aH XaM/Ia Ta:KpU0aaa OJIMHIaH CIIEKTPJIAp Opacuaaru 00FJIMKIUK
MaTeMAaTHK MOAC/UIAPUHH TY3HII




ChemDraw, ChemWindow Ba IsisDraw, HyperChem nactypnapuma
OMpUKMaTapHUHT UKKU YIIYaMJIM T€OMETPHUSCUHU YHM3HUII, YU3WITAH CTPYKTypa
dopmyrnacu acocuaa MOJJAHUHT MYMKUH OVyiraH QaoyuIMKIapUHU aHUKJI1a0
Oepanuran ycyiiap, OMoJoruk ¢aoJIuK Ba TYy3WIMII (opMyliacu opacuaaru
HUCOATHU MaTeMaTHK udoaanoBund Mojaen OwiaH TaHumwui, $aoi Mapkaziapu
aHUK OYynmaran XxoJuiapaa ¢(aojd MapkaszjapHU aHUKJIa0 OepyBYM Maxcyc
JACTypJapHU KYpCaTUIL, MOJIEKYJISIP JOKUHT METOoaUu OepaauraH UMKOHUSTIapU
OWJIaH TaHUIITUTII.

YKUTHUII HTAKJIJIAPH

Maskyp Moayn O6Vitnda Kyidugara YKUTHII IaKJiapyuaas Goiananuiaam:

- Mabpy3ajap, aMaauil MalFyaoTaap (MabIyMOTIap Ba TEXHOJOTHUIAPHU
aHTJIa0 ONHWIN, aKJINi KU3UKUIIHUA PUBOXIAHTHPUIN, HA3apuid OWIUMIIApHU
MycTaxkamJian);

- 1aBpa cyxOarnmapu (kypuiaérran JoWnxa edumiiapu Oyiinua Takiaud
Oepulll KOOMIUSATUHU OIIMPUII, SIIUTHUIL, UIPOK KWIKII Ba MAaHTUKUN XyJocanap
YUKAPHIII);

- 0axc Ba MyHO3apaiap (Jioluxajiap edyuMu Oyiinuya manusuiap Ba acociu
apryMEHTJIapHU TaKIUM KWUJIUII, SIIMTHUII Ba MYyaMMOJIap €YMMHHU TOIIMIII
KOOWJIMSITUHU PUBOXIIAHTUPUII).

MYCTAKWJ TABJIUM

- TUHIIOBYM MYCTaKWJ WIIHU MOJYJIHU XYCYCUSITIIADUHU XHcoOra oJjras
X0JIJIa KyWHuaaru makyuiapjan ¢ovaananu0 Taik€pianiv TaBCUsl STHIIAIN:

- VKyB, WIMUN anaOuériapiaH Ba MEbEpUM XyxoKaTiapiaH (oiimaiaHuil
acocuia MOAyYJI MaB3yJlapUHU YPraHUILL,

- TapkKaTMma MaTepuajiap Oyitnda Mabpy3anap KUICMUHH Y3JIalTHPHILL

- aBTOMATJIAIITUPWITaH YpraTyBUM Ba HA30paT KWIyBYM JacTypiap Ouiad
UILJIalT;

- Maxcyc amgabuérnap OVitmya Momayn Oynummapu €K MaB3yjapu yCTHAA
UILJIalT;

-  TUHTJIOBYMHUHT KacOuil ¢daonusatu Owian OOFIMK OYiAraH Moyl
OynmuMIIapu Ba MaB3yJIapHU YYKYp YpraHull,

- (¢aHra ouJ CTAaTUCTUK MAabIYMOTIAPHU YPTaHUII, YIAPHU TaXJIMJI KUJIHIIL

"KOPUH HABOPAT(ACCUCMEHT)HH
BAXOJIALI ME3OHUA

opuii HazopaT(acCUCMEHT)HM Oaxonam  Y36ekuctoH Munmit
YHUBEPCUTETH Xy3ypuAaru Iiefaror KaJapjapuHU KaWta Tai€piaim Ba
yIApHUHT  MajakacuHu ommpumn TapMmMok (MUHTaKaBHil) Mapkasuja
TAaCAUKJIAHTaH NIaKJJIapy Ba ME30HJIapH aCOCHIa amara Ouupaim.

Ymlby MOIyTHHUHT KOpUM  Ha30paT(aCCUCMEHT)ra  aXpaTUpiiaH
Makcuman 6ami-1 6asu.




1. MOJIYJTHA YKATHIIIA ®OMTATAHWUIATATAH
WHTPE®AOJI TABJIMM METOJIJIAPHA

“SWOT-Taxjinia” MeToan

MeToaHMHI MaKcaaAW: MaBXyJ Hasapud Ouwiumiap Ba amaldi
TaxpuOanapHU TaxJWiI KWJIUIL, TAaKKOCHIAIl OpKaJIM MYyaMMOHHU XaJl O3THII
HynnapHu TomMiura, OWIMMIIAPHM MyCTaxkKamulalll, TakpopJami, OaxoJjaiura,

MYCTaKWJ, TAHKUAUA (UKpIANIHK, HOCTaHIAPT TadaKKypHH IIAKIAHTUPUIITa
XU3MaT KWIAJIH.

S — (strength) * KYUWIH TOMOHJIAPH
W — (weakness) * 3and, Kyucu3 TOMOHIIApU
O — (opportunity) * UMKOHUATIIAPH

T — (threat) * TYCHKJIAp

HamymHa: ChemDraw, ChemWindow Ba IsisDraw, HyperChem
nporpammaitapuHuHr SWOT TaxiauiauHu ymoy *ajaBajira TyIIHPUHT.

S ChemDraw, ChemWindow Ba IsisDraw OMpHKMaNapHUHT HKKA YII4aMIIn
JacTypiapu TEOMETPHSICH YH3UIIA/IN.
UKKH yIgamin OupuKma
W ChemOffice nactypu TEOMETPHSICUHHU Y4 YII4amii XoJjaTra
VTKazaau
(@) ChemOftfice Ba ACDLabs nactypnapu cammunasssisr AMP (H, ©C)

CHICKTPJIApUHU UHTCPIIPETAINUA KUJIUHT

canuiuiamMuHHuHT VK- Ba Yb-
T HyperChem nporpammacu CIIEKTPJIApHU OJINO0, UHTEPIIPETAITUS
KWJINHAIN.




b/b/b TexHMKaCHMHH KyJLIalI Oyin4a KypcaTma.

1. Mabpy3a pexacura Moc XoJifia 2-yCTyHHH TYIJIUPUHT.
2. Viinanr, xy(Tiukaa xaia 3THHT Ba kaBoO OepuHr, ymi0y caBoiuiap

Oyinya HUMaHu OWJIacu3, 3-yCTyHHU TYJJIUPUHT.
3. Viinanr, xxy(QTiauKaa xaa 3TUHT Ba *aBoO OepuHr, ymdy caBoiuiap

Oyiinya HUMaHu OUITUII Kepak, 4-yCTYHHU TYJIAUPHUHT.
4. Mabpy3aHu THHIJIAHT Ba BU3yall MaTepuasuiap OuiaH TaHUIIHHT.

5. 5-yCTyHHM TYJATUPHHT.

b/b/b xaaBaau (bunaman/bunuiian xoxiaiman/bunam)

bunaman buaumnaun xoxJjjaiMan buiano oaaum

Jlunmutap

Jlunuanap opraHuk Xyxaipanapuu ypab

pUTYBUMIIAp/IA TypaJuran MeMOpaHaiap
JlunuanapHu axpaTuo

SpUIIUTaH Ba CyBAa TapkuOura Kupaau. Yiap

OoJijiii, oadaM OpraHHU3MHUI'a

spUMaiiurad Tabuui . MeMOpaHaIapHUHT
3apap KeJITUpMaluran
OupuKMaIap. acocuim
. JUTIATIApHU OWJIUII Ba
Ycumimk, XalBoH Ba KOMITOHEHTJIApU1aH

yJapJlaH OKWJIOHA
oupu. Jlunuanap

oam
doitnananum.
OopraHusmiapuaa TY3WINIINAIA ACOCAH
yUpanam. IOKOpU €F KUCJI0Tanap

aJoXuJ1a YpUH TyTaJIH.




I11. HABAPU MAIIFYJIOT MATEPUAJLIAPU

1-MAB3Y. KUMEBHI1 BUPUKMAJIAPHUHT BUOJIOT UK ®AOJIIMKIAPUHHA
HA3APUHI BAXOJIAI YCYJLJIAPH. ®AOJLJIMK MOJIEJLIAPA. CKPUHUHT
YCYJUIAPH

PE’KA:
/1.1. Dapmakono2ux xapasxcamiapuu Kuckapmupuwl uyaiapu. In vivo, in vitro

6a in silico mywynuanapu

1.2. QOSAR/QOSPR. Jleckpunmopaap xaxuoa mywiynua. Muionusu mamemamux
MOoOennap my3suul

1.3. Moooanap myzunuw ¢hopmynanapu éa 6uoioeux aoriukiapu
opacuoazu 6o2nukaukru ypearnuut. PASS npoepavmacu

1.4. Monexkynap ookune. Makpomonexynaiap 6a nueanoiapHune dJ1eKmpoH
bazanapu. Jlokune coxacuda uuiamuiaouean Majicmyanap

Tassnu ubopanap: Monexynap doxune, QSAR, 6uonocux gpaonnux,
mamemamux mooen, LogP, In Silico, AutoDock, PASS

1.1. ®apmakoJIOTUK Xapa:kaTJapHH KUCKAPTHPHII iiyiapu. In vivo, in
vitro Ba in silico Tymynvasapmu
MabiyMKH, sSHTH JOpUBOp Oupukmanap gactiad Xxyxadpamapgaru (In

Vitro) u3naHunuIap HaTWXKACKIA, YHIAH KeWUH THUPUK OopraHu3miapaaru (KyEeH,
CUYKOH, Kamamym Ba 0., In Vivo) ¢dapmakoigoruk wu3laHUIUIAp HATHXKACHA
AHWUKJIAaHAIN .

Yer o1 CTAaTUCTHK MAabJIyMOTIapura Kypa OWTTa JOpHU MpenapaTuHH
aHbaHAaBUW  yCylja, SBHA Xap OWp CHHTE3 KWIMHTaH OWPHKMaHU
(hapMaKOJIOTHSICHHN YPTaHWII OPKAJIW SHTU JOPUBOP OMPUKMAalIapHU SIPATHII
yayH 13 #iwinan optuk Bakt Ba 1.728 mutH. US $§ mabnar capd OYmumm MyMKUH
skaH. lIlyHWHr y4yH nyH€ onMMMIIapUHU MaOJjaFjlapHM TEXKalll, KUCKAPTHPHIII
yCyJUlap¥ Ba WYHAITHPUIITAH CHHTE3JIAp aCOCHZIa SHTH JIOPUBOP MOJIAJapHH

CUHTE3 KWIHII YCYJIJIApUHU UILTA0 YUKapHIl J0a3ap0 Ba3uda caHaraH.

1 S.Ekins, J.Mestres, B.Testa. In silico pharmacology for drug discovery: methods for virtual ligand screening and
profiling// British Journal of Pharmacol. 2007; 152(1): 9-20.
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Figure R&D model yielding costs to successfully discover and develop a single new molecular entity. The model
defines the distinct phases of drug discovery and development from the initial stage of target-to-hit to the final stage, launch.
The model is based on a set of industry-appropriate R&D assumptions (industry benchmarks and data from Eli Lilly and
Company) defining the performance of the R&ED process at each stage of development (see Supplementary information S2
(box) for details). R&D parameters include: the probability of successful transition from one stage to the next (p(TS)), the phase
cost for each project, the cycle time required to progress through each stage of development and the cost of capital,
reflecting the returns required by shareholders to use their money during the lengthy R&D process. With these inputs (darker

shaded boxes), the model calculates the number of assets (work in process, WIP) needed in each stage of development to
achieve one new molecular entity (NME) launch. Based on the assumptions for success rate, cycle time and cost, the model
further calculates the ‘out of pocket’ cost per phase as well as the total cost to achieve one NME launch peryear (US$873
million). Lighter shaded boxes show calculated values based on assumed inputs. Capitalizing the cost, to account for the cost
of capital during this period of over 13 years, yields a ‘capitalized’ cost of $1,778 million per NME launch. It is important to
note that this model does not include investments for exploratory discovery research, post-launch expenses or overheads
(that is, salaries for employees not engaged in R&D activities but necessary to support the organization).

By coxanmarm OupuHuM Kamgam Xd5HY ToMoHuAaH 1960 Hunna kyvwingu. Y
aiipuM  OMpPUKMaNApPHUHT  OMOJOTHK  (paoJUIMKIApU  YJIAPHUHT  JIUITH]L
KYlIKatnaMuaad ytumuHu udoaanoBun LogP (okTaHois/cyB) KarTamuru OuiaH
napaboyiuK OOFJIMKJIMKKA ATa dKAHJIUTUHU Kypcatnu. boimikaya kuinub aitranna,
XoHu Owonoruk GaoMK Ba Ty3wmil (opMyJacd opacuaard HUCOATHH
MaTeMaTuK HQOJaJIoBYM MOJEN Ty3[AW Ba IIYHUHT OWiaH Oupramukaa OyryHru
kyHna ommanamran QSAR (Quantitative Structure-Activity Relationship,
Ctpykrypa-(haoJuIMK MEKIOPHI OOFIMKININ) COXACUTa aCOC CONINZ.

byryHru kyHma, Ha3apuii )KMXaTJAaH SHTCH JOPU-TAPMOH OVIIHMIINA MYMKHH
Oyaran auaep OupUKMaTapHu TOTTUIITHUHT Hazapui yCyJutapu

ymymnamrapwiran xonga In Silico ycymmapu ne6 roputuiamokza. In Silico

2 Dr. Narasimhan B. QSAR BY HANSCH ANALYSIS. National Conference on Recent Approaches in Drug
Design, India . J.Pharm. BioSci. 2(4)(2014) 2-6.




ycymnapura QSAR, monexynsp nokunr (Molecular Docking), BupTyan CKpUHUHT
(Virtual Screening) ycysIapuHU KUPUTUII MyMKHH®,

Buosiornk ¢pao/NIMKHN KYpcaTyBYH dKcIiepuMeHTaa karraaukiaap (In
vitro, In vivo):
LD50 — lethal dose 50% [LD50, mg/kg] - log[1/(mol/kg)] toxicity (TOKCHYHOCTB
— 3aXaApJIIINK Japa)xach);

IC50 —inhibitory concentration (In vitro);

EC50 — éxkm ED50 — effective concentration (dose) In vivo.

1.2. QSAR/QSPR. [Ieckpunropiaap xakuaa tymyH4a. Mimonuin
MaTeMATUK MOJieJJIap Ty3UIll

QSAR Ba QSPR (Quantitative Structure-Property Relationships)
coxanmapuna 1 Gockuyaa Oup KaTop OMpUKMANap y4yH JECKPUIITOPJIAp Maxcyc
nporpammanapaa (Macanan, Dragon, Padel) xucobnananu. Yuaan ket ymoy
JECKpUNITOpJap Ba OHOJOTMK (DAOUIMK KaTTAIMKIApU acoCHIa MaTeMaTHK
Mojelap Ty3wiaad. MareMatuk MojeNiap XaM Maxcyc Iporpammanap
(macanan, BuildQsar) épnamuna ty3uinanu. MopemiapHu Ty3ulll kapaéHuga Oup
HE4Ya Wwapriap Kynuwiaau. burra gecKkpuntopiu, UKKUTa, y4Ta, TypTTa Ba X0Ka30
JECKPUTITOPIIM MOJIEJUTAp TY3WIIl MYMKHH, (akaT koppensius KodhduimeHTu
R%>(0.7 6ymumm mapt. SIHa, IIyHHHTIEK, YpPraHwiaéTraHn OMpHKManap COHUTa
OOFJIMK XO0J1/1a MOJIENIa MAKCUMYM HeuTa JECKPUTITOP OYIIUIIN TaHJIaHA N

ND=NC/5,

ND-number of descriptors ([eckpunropiap COHH).

NC-number of compounds (bupukmainap conn).

3 S.Ekins, J.Mestres, B.Testa. In silico pharmacology for drug discovery: methods for virtual ligand screening and
profiling// British Journal of Pharmacol. 2007; 152(1): 9-20.
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‘Hansch’' Plot

Log P
Quantitative Structure Activity Relationships (QSAR)

Yumby udonara kypa, ypranunaérran Oupuxmanap conu 40 Tta OVica,

JECKPUNITOPJIAp COHM CaKKu3Taraya OYyJIraH MaTeMaTHK MOJIEJUIap TY3HII

MYMKHH.

ﬁ bup kamop ﬁupumua.mp)i&

Teckpunmopiap xucobu 1-ocKuy DapMaKonouK uaHUULIAp
(LogP, MR, --) 0 (ICs0, EC50, LD50)

Heckpunmopaap xucoou B
! OSAR modenn——r—| buorozux graorrux
(LogP, MR, - ) dautopamu
Jl“lu 2-bocKuu
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1.1-pacm. QSAR/QSPR ycymiapu ymymuii crparerusicu

Quantitative Structure Activity (Property) Relationships — CrpykTypa

®daouMK opacugaru MUKJIOpUNA OOFIHKIIUK .

JlecKpunTop — OpPraHvK MOJJanap TY3WIMIIMHUHHUHT y3Ura XOC
XYCyCHUSITIIapUHU XapaKTepjoBuM napamerp. bupukma ctpykrypa dpopmynacuaan
XUcoONlaHauran Xap KaHJIail COH JeCKpunTop Oynuimum MyMKuH. MacanaH,

MOJICKYJISIp Macca, aToM 3apsiijiapH Ba 0.K.




Heckpunropaap (6000 nan opTuUK)

DRAGON

Running the program List of descriptors on 10 20 | 3p
Calculate descriptors 1. constitutional descriptors 2. topological descriptars
Load descriptors 3. maolecular walk counts 4 BCUT deszcriptars

5. Galvez topol. charge indices 6. 20 autocornrelations

¥. charge dezcriptors 8. aramaticity indices

3. Randic molecular profiles 10. geometrical descriptors
Descriptor symbl list 11. RDF descriptars 12 30MoRSE descriptors

13, "WHIM descriphors 14, GETAMWAY descriptors

15. functional groups 16. atom-centred fragments

17. empirical dezcriphors 18. properties
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1.2-pacm. Koppensus ko3ppuiueHT Ba JSCKPUIITOPIIAP COHU OOFITHKIATH
JiarpaMMacH.

JlekuH 1IyHM Ha3zapja TYTUII KEpakKu, Koppessius KodhdUIIMEHTH Ba
JNECKpUNTOpJap COHU OOFIMKIMK auarpamMmacu (akat OUTTa MakCMMyMra 3ra
oymumm kepak (1.2-pacm, 6.K.). AKC X011, Ty3WIraH MOJIET HOTYFPU CaHAIa/IH.
Nmonunu wmonemiap Ty3ulll MyXuM axamusT kacO kuimagu. Taxpubana
TacOuKJIaHraH Mojeuiapruia umonwin O0ynanu. llynnan kenub 4uKKaH xo0Jija,
Vpranuna€tran OupuKMagap UKKUA Typyxra akpaTwiaau: 1) umdm rypyx; 2)rect
rypyx. Kanpmait monemnap nmonunu 6yna onanu? Andarra, Taxkpuoda iynu ounan
TacAUKJIaHTaHaapu!

Ymymuit oupuxmanap conu (100%)
1. Wuraum rypyx (75-80%)
2. Tect rypyx (20-25%)

bupukmanapuu Oy rypyxjapra CIOHTaH KYpUHUIIAA €KW MabiyMm OHp
TapTuO (MacayiaH, (aoyUIMK KamMaWuIIM) acocuja axXkpaTull MyMKuH. Wurum
TYPYXHHHT JIECKPHUIITOPJIapu €pAamuia MOJEN Ty3WIaJWd Ba OJMHIAH MOJEIIap
TECT TypyXu Mojlanapuaa cuHa® kypunaau. Arap R2eq >0.7 6yica, Tonuaran
Mozenap umonuwin Oymanu. Kyinna aiipum OMpHKMaIapHUHT 3pyBYAHIUTUHU

yprauum 6yiirya OIMHTaH MOAEIUIAP KEITHPUITaH:

4 Molecular Descriptors Guide Description of the Molecular Descriptors Appearing in the Toxicity Estimation
Software Tool. Versionl1.0.2.
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log S = 0.706 X1Sol — 0.383 J3D — 5.275
¥ =0.796, g° = 0.775, F = 173.89, s = 0.492

rk, = 0.766, F = 91.40, s = 0.551

esl




log§ = —0.532 TI2 + 0.698 X1Sol + 15.694 FDI
—0.103 H-052 — 21.218

= 0861, g =0.841, F = 134.80, s = 0.411
. = 0903, F = 259.56, s = 0.355

Lest

TypTTa neckpunTopiau MOAEN HMKKUTA JIECKPUIITOPJIM MOJeira Hucoartan

KOppessus Ko3(pPUIMEHTIapUHUHT KaTTaauTryu OMIaH axpanud Typuoau.

1.3. Moananap ty3wini ¢popmyaanapu Ba 6Mo10ruk paoaiukiapu
opacujgarv OOFJIMK/JIMKHY ypranum. PASS nporpammacu
In Silico coxacupa um3miaran cTpykrypa (opmyjacu acocuja MyMKHH
Oynran (aoJUMKIApHU aHUKJIA0 OepaauraH ycyn xaM MaBxyld. by ycyn xo3upua
arona oynran PASS (Prediction Activity Spectra for Substances) ycynu 6ynu0,
xap Ooup crpykrypa yuyH 6400 Ta (QaoyUIMKHUHT Kailch Oupiiapu KypcaTKU4uu
IOKOPWJIMTUHY aHuK1ab 6epamu (1.3-pacm). Daomnuk kypcatkuuu (Pa) 0.9 spHM
90%-nan rokopu Oyica, ymOy OMpUKMAHUHT My (DAOJUTMKHUW HAMOEH KHUJIMIII

SXTUMOJIIMTHU IOKOPH.

PASS Description
package
wersion

PASS Standard software package, which includes
the standard SAaR base (Structure-Sctivity
Relationship base). Current standard
wersion of PASS can predict over 4.300
different bioclogical actiwities.

PASS Pro PASS Professional package prowvides all
functions of PASS and the additional option
to create, train and walidate vour
proprietary SAR base. With this package,
wou could mMmake yvour own and unique SAR
base, and use it further for predictions on
other compounds. Your own SAR base can
be used as it is, or can be combined with
the standard SAR base. Thus, locally you
would hawe a unigue wvariant of PASS.

PASS Light wWith PASS Light, vou can create, train and
walidate vour proprietary SAR base, and
use it for further predictions. The standard
SAR base is not included.

PASS According to your potential focus on
particular types of biclogical activities, a
customized wvariant of PASS can be made
to predict a restricted number of activities
as per your selection.

customized

PASS product Ay of the products PASS, PASS Pro, PASS
Light and PASS customized, can be

-+ : -
ordered in a package with PharmaExpert.

PharmaExpert

5 S.F. Sousa, A.J.M. Ribeiro, J.T.S. Coimbra, R.P.P. Neves, S.A. Martins, N.S.H.N. Moorthy, P.A. Fernandes and
M.J. Ramos. Protein-Ligand Docking in the New Millennium — A Retrospective of 10. Years in the Field. Current
Medicinal Chemistry, 2013, 20, 2296-2314
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What is PASS about? .. L. .

The acronym PASS stands for Prediction of Activity Activi rediction for a chemical substance by PASS
Spectra for Substances. Upon entering a structural

formula of a chemical substance, the program retumns

the potential biological activities of this compound. oy e T Er
= st Sovd ] et T

PASS has been well accepted by the community, and P —
is now actively used in the field of medicinal chemistry,
\ 0858 0001 Eocatopatty
by both academic organizations and pharma { ) D826 0002 Ansemne
963 0,001 Anasthate ocal
companies. D564 0008 Eracpearce
. / 0357 0008 Hypatonia
There are over 200 third-party publications with LD L gy
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1 Subatnachure Doscrgtor, 0 naw.
that provide experimental evaluation of PASS
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872 of 6400 Possible Activities at Pa > Pi

0,891 0,002 Coma

0,990 0,003 Ataxia

0,987 0,002 Speech distubance
0,986 0,001 Pure red cell aplasia
0,888 0,003 Toxic, respiration

= 0,985 0,002 Dysarthria

= 0,976 0,003 Lethargy

0,974 0,003 Delirium

0,872 0,002 Aphasia

0,972 0,002 Hemolysis

0,973 0,003 Acidosis

0,972 0,003 Confusion

0,969 0,003 Alopecia [hair loss)
0,966 0,003 Aggression

0,963 0,003 Leukocytosis

0,961 0,004 Agitation

0,953 0,004 Renal insufficiency
0,956 0,003 Mania

0,957 0,005 Chills

0,855 0,004 Tremor

0,953 0,005 Consciousness alteration
0,951 0,005 Rhinitis

0,949 0,004 Hepatitis

0,945 0,002 ADP-thymidine kinase inhibitor

1.3-pacm. bepunran crpykrypa yuyn PASS natmxanapiu.

1.4. MoJiekyasip 1oKHHT. MakpomoJieKyJIajJap Ba JUTAHIJIAPHUHT 3JIEKTPOH
0asasapu. [JJoKuHI coxacuaa HILIATWIAAUTAH MaxXMyaJsap.

MouJiekynsip JOKMHI TYLIyHYacH KUPFOKIArd Kema TyXTall >KOMUIaH

OJIMHraH OYnuO, JIWraHj MOJIEKYJACMHUHI MakKpoMoJieKyja (aoja mapkaszura

OOFJIaHUILINHM YpraHaju.

Monexynsp JIOKUHT yCyJutapu JUTaH]T MOJICKYJIaJJapUHIHT
MaKpoMoJieKysia (OKCHJI, pelentop) OuiaH OOFIAHUIN SHEPrUsiCM KUMMaTHUHU

aHUKJIAIl UMKOHUHU Oepajiu.
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By ycyminapHuHr a3amivuk TOMOHJIAPHU IIyHAAH HMOOPATKH, KYI COHJAru
JIUTaHJl MOJIEKYJIaJapy OpacuAaH KOMIUIEMEHTApP JIMTaHIHU TaHJIAll MyMKHH

(1.4-pacwm).
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1.4-pacM. MoJieKymsip JOKHHT yCYJIU CTPATETHUSCH.

byryHru KyHza JOKHMHI OporpaMMallapd KyJa KEHI  MHKEcAa
KYJUIAHWIMOKJIQ, YJIAPHUHT SIHTU TypJapu spatuiMokaa. KeHr xynnaHwiaérran

JOKUHT mporpammanapuaan oupu AutoDock xucobmanamnu (1.5-pacm).
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1.5-pacM. JIOKMHT nporpammaiapy Ba yIapHUHT KYJUIaHAIUII
KypcaTknunapu’.

AMMO, MaKpOMOJIEKYJIa PEHTTE€H TY3WIUII TaxJIMId EpJaMuja YpraHuirad
Ba 3/] crpykrypacu Protein Data Bankma 6ymumm mapt. Onunran 3/] ctpykTypa
Maxcyc Mporpammaiapja CyB MOJICKYyJajapuiaH, JIMTaH7 KOJIUKJIApHIaH Ba
JUTaH] MOJEeKylacuaaH To3anaHagu. Paon mapkasznmapu Oenrmianagu. Paon
MapKasznapd aHuK OyIMara XoJulapAa Maxcyc mporpaMManap Epaamuaa
(macaman, Qsite, ASS) dbaon mapkaziapu aHUKJITAHUIIIA MyMKHH.

Hokunar ycymiapuaa “FOmmok (Flexible)” Ba “Karruk (Rigid)” mokunr
ycymapu dapkiaaHaau. Kartuk JokuHT ycynuaa ¢akaT JHUraHj MOJEKYJIacH
reoMeTpusicu y3rapaau. MakpomosieKkyJsia TeOMETPUsCH YMyMaH y3rapMmaiiu.

KOMIIOK JOKWHT ycysulapuja JUraHja Ba MakpoOMOJIEKyJa TeOMETpUsiapu

Y3rapunm Ky3aa TyTUITaH' .

& Molecular Descriptors Guide Description of the Molecular Descriptors Appearing in the Toxicity Estimation
Software Tool. Versionl1.0.2.
"B.Mukesh, K.Rakesh. Molecular Docking: A Review. IJRAP. 2011. 2(6). 1746-1751




A »’ ‘W\‘"‘;'j /| '
RN
»X-)»

Flexible Docking

Rigid Docking
PuBoxianran Ba  allpuM  PUBOXJIAHAETraH  JaBiamyiapia  JOKHHT
W3JIaHUIIUIAPUHYU YTKA3UIITra MyJDKaJUIAHTaH cepBepiiap Kynwirad. by cepsepnap
éplamMuia MUHTIIA0 JIMTAHUTAPHUHT MaKpOMOJIEKyyara OOFJIaHUIIIMHA OaxoJall
MYMKHWH, STbHA BHPTyaJI CKPHHHHT KHJIAII MyMKHH.
bormanum sHepruscu kuitmat  (AG, KKai/Moib) KHYMK ~OYynraH
OupuKMalap MakKpoMoJieKyjia OwiaH KoMmIuieMeHTap Ae0 kapanaau. FOkopu
(daomnukka sra OupukmanapHu Tannamga AG Ounan Oupranukna LE (Ligand
efficiency) karranurm Xam MyxXuM axaMuaT KacO Kuiaau. Y Kylugaruua

aHUKJIAHAIU:




LE= AG/NA,
by epna, AG-0ofnmaHuIl SHEPTUSCH, JIMTAHI MOJEKYIACHIard BOIOPOI
atomunan tamkapu (C, O,N, S...) atomnap conu. Jlemak, LE Bogopos aromuan

TAIIKapy Xap OMpP OFUP aTOMI'a MOC KEJIaJUraH SHEPTUs MUKIOPHU®,

8B.Mukesh, K.Rakesh. Molecular Docking: A Review. IJRAP. 2011. 2(6). 1746-1751




Ha3zopar caBoJsiapu:

1. Xopwxaaru papMakoOTHK XapaxaTIapHU KaHIail KUCKapTUPHIILL
nynnapu Mapxyna?

2. Invivo, in vitro Ba in silico TymyHuyanapuHu n30x,1a0 OCpHUHT.

3. QSAR/QSPR geckpunropiap HuMa?

4. WimoH4IM MaTeMaTuK MOJieuiap KaHaan Ty3unaamn?

5. Mogananap Ty3unui ¢popmysiagapu Ba OUOJIOTUK (HaoUTHKIIApU
opacuiarv OOFIMKJIMKHYU YPraHWIIa KaHaai mporpaMma uIuiaTuiaaamn?

6. Mouekymnsip TOKHHT HUMa? YHUHT KaHJal Typiaapu MaBxy?
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2-MAB3Y: SIMP, MK BA YB-CHEKTPJIAPMHU UHTEPIPETALIASI KUJIALIIA
KYJUIAHWIAJIUTAH MAKMYAJIAP. TY3UIUII ®OPMYJIACU ACOCHIA
HA3APHI OJIMHTAH XAMJA TAKPUBAJIA OJIMHTAH CIIEKTPJIAP
OPACHJATY BOFJIMKJIUK MATEMATHUK MOJEJ/VIAPUHU TY3UII

PE/KA:
2.1. KuméBuil pacTypiapja CHEKTpockomusi, CrekTpiap 0aszamapu Ba
aTiacinapu
2.2. ChemOffice Ba ACDLabs pgactypnapu &paamuaa  OpraHuk
oupukmanapauar AMP (*H, B*C) cnexTpiaapunyu uHTEpIIpeTanys KUIULI
2.3. HyperChem nporpammacuna UK- Ba Yb-ciektpnapuu ypranuin

Tasanu wubopanap: cnekmpockonus, cnekmpiap 06azacu, cnexmpiap
amnacu, ChemOffice ea ACDLabs oacmypnapu, HyperChem npocpammacu,
AMP (*H, BC), UK- 6a YB-cnexmpnapu

2.1. KuméBuii JactypJapaa CeKTpoCKoOnusi, ClieKTpJiaap 6asajapu Ba
aTjacaapu
ChemDraw, ChemWindow Ba IsisDraw mactypiapuia OupuKMagapHUHT
Gakar WKKH YI9aMiId TCOMETPHSICH YH3WIMINM MyMKHH. By mactypsiapnaa
YM3WITAaH TEOMETpHsJIap KBaHT-KMMEBHH XucoOJanuiapra Spokcu3. AMMO
ChemOffice macTypu HWKKH Viyamid OMpUKMa TCOMETPUSCHHH Y4 YI4aMiIu
xonatra yTkasa onanu (Get 3D Model — Edit 3D)°:

mDraw Ultra - [Untitled Document-4 =]
@ File View Object Structure Text Curves Color Opline Window Help
| N "@ ] Undo Move Ctrl+Z
Fk
P A Redo not availabl Ctrl+5hift+2
IGV/SN‘ edo no ilable Ctrl+5hi
O & | Cut Ctrl+x

Copy Ctrl+C

Paste Cirl+v
Clear Del
Select All Cirl+A
Repeat not available Ctrl+Y
Copy As

Paste Specdial

Get 3D Model
Insert Graphic. ..
Insert Object...

OfberT

Ymyman osranga, ChemOffice keHr MMKOHMSITra sra, KUMErapiapra TYJIUK
KyMaKku¥ Ba3u(acHHU YTail oJlaiuran nactyp (nyuiux).

ChemOffice nactypu Kyinaaru TapkuOuii KucMiapiad noopar:

1. ChemDraw;

2. Chem 3D;

3. ChemFinder

9 http://webbook.nist.gov/chemistry/form-ser.html
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ChemDraw OupuKMaTapHUHT UKKH YI4aMiid TY3WIHAII (OpMYJIalapUHU YU3HIIL
MyMKUH. UYu3Wwiran CTpyKTypaHu Homuaml MyMKUH (Structure—Convert
Structure to Name) Ba HOM acocuia cTpykTypa un3uin MyMkuH (Convert Name to
Structure).

(co) ChemDraw Ultra - [Untitled Document-1 =] L
2] File Edit View Object [E_h'uch..lre] Text Curves Color Online Window Help
N T \ \' “.\ /’/,, -.",/ Atom Properties...
MK X
(% V”::AN &7 A ﬂ —» g’ Bond Properties. ..
D ﬁ H @ ? ) Bracket Properties. ..
Chedk Structure
Clean Up Structure Shift+Ctrl -+

Expand Label
Contract Label

Add Muli-Center Attachment
Add Variable Attachment
Add 3D Property

Map Reaction Atoms

Clear Reaction Map

Predict 1H-NMR. Shifts
Predict 13C-NMR. Shifts

Make Spectrum-Structure Assignment

Define Nickname...

J Convert Mame to Structure Shift-+Ctrl-+
Anal d modify the chemical

nalyze and modify the chemical m Convert Structure to Name Alt+Shift+Ciri+ |

Bupukmanapaunr Hazapuii [IMP Ba 13C SIMP crieKTpiaapuHu KYpHII MyMKHH.

129.9 1293
A\
134.6
191.0
129.9 129.3
200 180 160  1do 120 Pﬂzﬂéo 8o 60 40 20 0

2.1-pacm. Bensangerun 3C SIMP criextpu.

VYHaaH Tamkapy OupUKManapHUHT GU3UKABHA XOCCATAPHHU (Txaiin., Teyiox )
XHCOOIal MyMKHH.




ﬂ hemDraw Ultra - [Untitled Document-4 =] {:} ________________________ i

@ File Edit 'fle; Object Structure Text Curves Color On

G ) \ % Show Crosshair Ctrl+H E \\ - }-! i
(X MVN/J\ & f Show Rulers Fi1 ' \:\ /
D& &« ShowMainTooks s w &
% Show G | ToolB =
\‘/: QU isEneral Toalar Fhirrmie] Dramarsine ﬂﬂ
R ™ Boiing Point:  435,1 [K]
Show Object ToolBar I+ Melting Point: 236,57 [K]
Show Analysis Window I Critical Temp: 683,04 [K]
Show Chemical Properties Window v Cr_It?Gl — 45,35 [Bar]
: v Critical Vol 336,5 [cm3/mol]
Show Info Window W Gibbs Energy: 20,95 [k3/mol]
Show Periodic Table Window [+ Log P: 1,78
Show Character Map Window v MR: 32,43 [em3/mol]
Other ToolBars HeErmm e c
v Heat of Form: -36,86 [kI/mol]
Show Chemical Warnings ¥ CLogP: 1.495
v CMR: 3.1881
Actual Size F5 Pasta Report
Fit to Window F&
Maanify F7
Reduce Fa |

Chem3D —kynruna gactypiap yayH uatepderic Basubacuau yTanim.
m3D Ultra - [Chem3D in Untitied Document-1]
File Edit View Tools Object Analyze MM2 Gamess Gaussian Mechanics MOPAC  Online  Window Help

DEE[%B@ o [siks ~|Hweroo[7s”t 1820 [@E@
0
o IGémesﬁ - G.auséian. - .MOPAC I

MM2

' W AlLl0

Slna

Repeat MM2 Job...

Run MM2 Job...
Minimize Energy. ..
Molecular Dynamics. ..

Compute Properties...

Show Used Parameters

LIIYHUHTJEK,
JECKPUTITOPIIAPHU XHUCOOJIAI MyMKHH" .

Chem3Dna

10 http://www.chem.ucla.edu/~webspectra/index.html

Repeat Gamess Job...

Run Gamess Job...
Minimize ENergy...
Compute Properties...

Create Input File. ..
Run Input File. ..

About Gamess...

10

Oupukma

Repeat Gaussian Jab...

Run Gaussian Job...
Minimize Energy...
Compute Properties...
Spectral Analysis. ..

Create Input File...
Run Input File. ..

About Gaussian. ..

y4yH

Repeat MOPAC Job...

Run MOPAC Job...
Minimize Energy...

Optimize to Transition State..

Compute Properties...
Spectral Analysis. ..

Create Input File...
Run Input File...

50 pgan
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F Chem3D Ultra - [Chem3D in Untitled Document-1] (=3 = |
File Edit View Tools Object MM2 Gamess Gaussian Mechanics MOPAC Online  Window Help NEE
E=E=] B o~ Spin About X Axis o7 Lt 1S TR|E @ ‘
l. Spin About Y Axis |
Py Spin About Z Axis
@ Spin About Selected Axis Available Properties ‘
Class
E o Spin Torsional Angles
| =+ m : Property Server Class Cosil
\ Show Measurements ;I" o AlphaPolarizabilities {AlphaPal) Mopac Electronic & h
lectronic
\ Exctended Huckel Surfaces Report Balaban Index (BIndx) Topolog...  Steric 2
Steric Bend Energy (Eb) MM2 Thermod... 5
Extended Hucke! Ch =
\ Henaed iy S BetaPolarizabilities (BetaPol) Mopac Electronic 6
A - Bailng Paint (BP) ChemPr... Thermod.. 3
‘\ Charge-Charge Energy (Ec) MM2 Thermod... 5
. Compute Properties. .. Charge-Dipole Energy (Ecd) MM2 Thermod. .. 5
A_ “i“ “‘i\‘ Cluster Count (ClsC) Toooloa...  Steric 2 ki N
4 *
Cost Accuracy oul

2.2. ChemOffice Ba ACDLabs nactypaapu épaammnaa opranuk
oupukmanapuunr AMP (*H, 3C) cnexrpaapunu
HHTepHpeTanus KHIUII

AlipuMm onmumiap TomoHujaH yatpabunadua (Yb), uadppaxuzun (MK) Ba sapo
MarHuT pe3oHancu (SIMP) chnekTpockonus —ycyiuiapu KBaHT-KMMEHUHT
“ekcnepuMeHTAl’  yCyJulapu ~ KaTopura  KHpWTWIraH. by — Kartopra
OupuUKManapHUHr HOHJaHuI noTeHcuanuHu (KynMmaHc Tteopemacura Kypa
Oiopmo) aHUKIa0 OepyBun (doroenekTpoH crnekTpockonus (Photoelektron
spectroscopy-PES) ycynu kuputwirad. SlHa IIyHUHTACK, OKCHJJIAHUII Ba
KaTapuiauIl TMOTEHCUAIMHU aHUKJIOBYM Toligsporpadus Xamja dJIEKTPOH
Tpancmuccuod  cnekrpockornust  (ETS)  ycymmapu  kuputwiran.  (ETS)
CHEKTPOCKOMUSCH OMPUKMATAPHUHT 3JIEKTPOHTA MOWUJUIUTUHY, STIbHU KyWH Oyl
MO »sHeprusuiapu Xakuja MabiIyMoTiaap Oeprad (yCcyl »Kyaa KaM HIIaTHIaIN).
Vb cnekrpockonusicu Oann Ba Oym MOmap opacuparu SHEpPreTHK (hapKHH
anukiab Oepamu. WK cnexkrpockonusi ycyiaum OMpHUKMajIapHUHT TEOpaHMII
caTXJlapy Ba ylapjaru YTUNUIAp Xakujga MabiymoTiap Oepamu. SAMP
ATOMJIADHUHT HUCOMM 3WWIMIKM Xakuaa MabiayMoT Oepamu. IOkopuaa Kaiin
KWIMHTaH yCyJulap xamja peHtred Ty3uwinum taxjauiau (RTT) ycynu xucoOnanm
ycyJulapyuHu 0axosiaiiijia Me30H BazudacuHu yTaiau.
Masnymku, 'H Ba 3C SIMP curnammapu moc pasumpa 0-10 xamma 0-250
MHUILUTMOH Yy (M.y.) OpauFHIa Ky3aTUIMIIK KYIITHHA OMHJIapra Gormuk:

» Atomnapaaru dnekTpoH 3uwinuk (Kymmu rypyxiaap Tabcupn)

» da3oBuii Xx0aT

» Anuzarponus d¢phekTn

» DpuTyBuu TabOHMaTH

» H —06or

» Morekynanapapo Tabcupiap

» Xapopart Ba 00IIIKa OMHIILIap.
By omminap opacuna siapo atpoduaard IEKTPOH 3UUIIUK aCOCHI POJT YIHAMIH.
bynu Kylingaru MucoJiia KypuIuMu3 MyMKUH:

1 http://www.chem.queensu.ca/FACILITIES/NMR/nmr/webcourse
http://www.rsc.org/learn-chemistry/resource/res00001041/spectroscopy- _ videos?cmpid=CMP00001773
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2.2-pacm. Metun 2-6pomMo-2-MeTui-3-okcodyranoatHuHr [IMP criektpu.

Yuyta MeTWI1 TypyXH HOpPOTOHJAPUHUHT 3JIEKTPOH 3UWINIH KYIIHU TypyxJjap
TabCUpUJA y3rapraH Ba IIYHUHI HATWXKACHAAQ CUTHAJUIApU YyuyTa >KOWIa
ky3arwianu. Cnekrpaaru 1.96 MuumMoH ynymuaa (M.y.) KoWiamrad curHan 5S-
yriaepoJ aToMH NpoTOoHJapura, 2.6 M.y.-Ia JKOWJalraH CUrHan 4-yriepoj
aTOMHJard MNpoTOHJIapra Ba 3.78 M.y.-maru Ccur”Haig 7/-yrjiepoa aToMH
MIPOTOHJIApUTa MOC KEJaJIu.

Anabuérnapaa KUYMK MOJIEKYJIaJd Ba HMOH THUIJArd OMpHUKMajIapHUHT
SIMP B¥C-criextpnapy Ba aTOMIIapary 3apsijl 3U9IATU SXIIH KOPPENSACH KHJIUIIN
tapkumianran  (R?>0.7). Kymbor TyTran Ba apoMaTUK OMpHKMAanap aToM
3apsyiapuHuHr AMP curHaisiapu OWiiaH Takkociam aHda mypakkab. Cabadu
KYIOorHuAr anusaTponus >ddextn Tydaiinu BC curnannapu HucGaTan Kydcus
MarHuT MaiJIoHTa CWJDKHraH. Mucon Tapukacuaa, 6-aceTui-/-ruapokcu-4-
metunkymapud BC cnextpu Ba Mammken, Jloysaun xamaa HITA 6yiinua 3apsn
TaKCHMMOTH KOPPEJSICUACU KAPAILIHU . 6-aleTH- /-TuaApoKkcu-4-mMeTunkymapun C
CUTHANIAapUHUHT MaymnkeHra 3aps xucoonam ycynura HucOaran JlayBnuH Ba
NPA 3apsin TakcUMOTH yCyJulapu OWIJIaH SIXIIM KOPPEISICUS KUITUIITN aHUKIIaHIH
(1-)Kagpan). Onunran HaTvokanap JlayBauH Oyitnua 3apsa Xucobu MastnkeHra
HUCOaTaH SXIIMUPOK KOPPEISACH KUIIMIIN aHUKIAHIH.

1-Kaasaa
6-aneTun-7-rugpokcu-4-metunkymapu 2C curnamiapu Ba B3LYP1/6-31G
yCyauia XUCOOJIaHTaH aToOM 3apsiapu

Ne 3¢, Mauken | Jlaysaua | NPA 6-aneTn-7-ruapoKcu-4-
M.Y. METHJIKyMapHH
C3 112.0 6.22 6.19 6.35




C4 1528 |5.85 9.95 5.94
C4a | 1136 [5.91 6.08 6.15
Cs [1270 |6.22 6.05 6.17
C6 |[1186 [5.92 6.11 6.19 HO O O
C7 11603 |5.77 5.86 5.64 HaC _
C8 1109.0 |6.13 6.19 6.34
C8a |156.0 |5.75 5.84 5.63 O CH,
C9 ]199.8 |5.70 5.80 5.47
C 21.2 6.48 6.31 6.72
(4)
P2 0.7759 0.8391 |0.8768

* ATOM 3apsiJuIapy pO COHUHU ailupMaciaH KeITUPUIIIH.

bupuxkmanapuunr AMP-cnekTpJapuHu ypranuui

ChemOffice, ACDlabs, PortableMestReNova Ba Oomika npactypiapaa
AMITMPUK yCyJUIapJia Ba JKyJa KUCKA BaKT opaiuruja OupukmanapHuur SAMP
CHEeKTpiapuHu xucooOmam MyMkuH. by nactypmap wumma ACDlabs kenr
MMKOHHMSITTA 3Ta KAHIUTU OWJIaH aXpanub Typaau. YHAa OUpUKMaTapHUHT UKKH
YII4aMiIu CHEKTPJIAPUHU OJUII HUMKOHHMATH XaM MaBXya. flHa UIyHUHTJEK,
cTepouy TUAaru OupukMmanapnaa outrta C aTomMura OMpPUKKaH HKKUTa METHII
rypyxu C aTOMJapUHMHT CUTHAJIA XYJIJIU TaXpuOaJarujaeKk HMKKUTa >Kouja
Ky3atunagd. AMMo Oy gacTypinap (pakaT KeHr ypraHwirad suponap (acocas, ‘H,
13C) yayn SIMP cnekrpnapunu 6epa onam.

[Nayccman  gactypuga  OMpPUKMaHUHT  KUMEBHHA  CHUDKUILIAPUHU
(PkpaHnaHMIn KaTTaauruHu - magnetic shielding tensor) ypranum yuyn NMR
(Nucleir Magnetic Resonanse) kanuT Cy3u KHUpUTUIAAW. YHAaH Tamkapu, SSMP
crektpau xucooOnam ycynu cudaruga GIAO, CSGT, IGAIM éxu SingleOrigin
ycyiiapuaan  OupuHd  Tamiam  MymkuH (#NMR=GIAO B3LYP/6-31G).
#NMR=all OGenrunanca SingleOrigin, IGAIM Ba CSGT ycymiapu Ounan
DKpaHJIaHUIN KaTTamurd xucoOmananu. OnuHran Hatwxkaimap Gaussveiw
nacrypuna crangapr oupukma (*H Ba 3C yuyn TMC) skpaHIaHMII KaTTaauTu
Owran conumTupuil opkanu SAMP cnekTprnap Bu3yanuzaTCUs KWIMHHIIA
MYMKHH.

HyperChem nactypuna sipum smmupuk TNDO ycymu €pmamuma SAMP
CIIEKTPIIAPUHU OJIUII UMKOHUATH MaBikKy 2,

http://webbook.nist.gov/chemistry/form-ser.html
http://www.chem.queensu.ca/FACILITIES/NMR/nmr/webcourse
http://www.rsc.org/learn-chemistry/resource/res00001041/spectroscopy- videos?cmpid=CMP00001773
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2.3. HyperChem nporpammacuna UK Ba Yb-cnektpiaapuu ypranuun

TeOpanuil TypjaapyuHu MyKaMMalil YpraHulll Ba aHUMAIMOH X0JaT/Aa KYpuI
yU4yH KBaHT-KUMEBHMM XucoOianuiapjaH doiigalaHuin Makcaara MyBOQUKIUD.
Hyperchem - teOpanuiiapHu Bu3yal KypcaTHO Oepa oOaguraH, HI KyJai
JacTypiap Maxkmyacu XucoOnaHaau. JIeKMH IIyHM TabKUIIad YTHUII KEpakKH,
sKcriepuMenTan Ba Hazapuil UK-cniektpiap nnteHcuBnukiapu dakar aiipum DFT
(Density Functional Theory - ¢pyHKCHOHAN 3UWINK Ha3apHsACH) YCyJUTapy OWIIaH
XUCOOJIaHTaHIaTMHa MOC TYIITYIId MYMKHH. AMMO SKCIIEPHMEHTaJl Ba Ha3apuil
VK-cniekTpnappard TYIKMH COHM (V, CM™) KWHAMATIapu  SpUM OMIIMPHK,
Hoemnupuk (ab initio) Ba ¢ynkcuonan 3uwimk Hazapuscu (DFT) ycymmapu
ounan xucobmaranaa xam 200 cm™ - raya Gapk Kunmimy MmyMkuH. LIyRuHT yayH
xam HK-xucobmanutapaa kymatupuiayBun koeddurcueHtnapaan (weiting
factors) dorinananmnanu.

Nuctpymentinap nanenunan yusuin (Draw) tyrmacunu Oup mapra 6ocud, Oup
HyKTaJaH y4 TOMOHI'a YM3HK yn3amu3e;

i'HyperChem - (untitled)

File Edit Build Select Display Databases Setup Compute Annotations Script Cancel Help
Slelelol+wlss] alNolOl c[N|ow| D= (%@l &2

¢
<

Uumzum (Draw) TyrmMacMHM HMKKH Mapta Oocub, 3JIeMEHTIap >KaJBaliu
ouMiagu Ba YHIAH KucCIopoa aromMu Oenruna® onuvHaau. by amanHu
MHCTPYMEHTJIAp MNaHenuaaru kuciopoa atomunu (O) Oenrmnaml opkaid Xam
amaira ommupca Oynaav. YHIAaH KEHWWH KypCOPHM YM3WITaH YW3HUKJIaplaH
OMPUHUHT yuura Oocuiiaau. DJIeMEHTIap KaJaBaJIMaH yTriepoa aToMU Oenruiad
ONMMHUO, KOJTaH WKKWTAa YW3WK yYdra Ba YH3WKIAp OWpJamraH HyKTara
Oocunaam.
t'HyperChem - (untitled) - O

—_—

File Edit Build Select Display Databases Setup Col bl
OlOle|C|+ s s alNolO] c[n|o|w| D=
F Oxypgen E
ILi[es B[ o]F e
N-E ASI|P]S | CHjar
K |Cal5c] Tif v | Cr jtnfFe | Co NilC [y [EE| |51 SefBr|kr
R Sr| v |2 MbjMal Te|RulRh|PdlagfCd] In]Sn]SkTe] | |<e
EE HifTaf'w [Ref D= Ir [Pt fAulHg| THPE] BilPal AR
EH— La|Ce] Pr|Md|PmfSm|Ew| G| TE|DwfHal Er § Tl vEfLu
Ac] ThPa] U |Mp]Pultm|Crif Ek] Cf | E 2§ Frfkdd| Mo Lr
\ [ &llow Arbitiary Walence [ Ewplicit Hypdrogens  Properties...

3 Hyperchem program. Cambridge Soft Corporation. 2008




Mynnan xevinH, Oenrunam (Select) TyrMacuHU MKKH MapTa OOCHIIaaH,
HaTWKa/la KEPAKIIU kKOMra BOJOPOJ aTOMU KYIIWITaH, IPOMAHOJ-2 CTPYKTypacH
XOCHJI OYnaau:

'HyperChem - (untitled)
File Edit Build Select Display Databases Setup Compute Annotations Script Cancel Help

|l alNolOl oo D) & (=@ & 2

Ywusuiirad reoOMETpUSHU SIPUM SMITUPUK (CEMHU-EMITUPUKAIT) XUCOoOIarl
yCyiu épaaMuia ONITUMHU3ATCHS KHITUIIT YIyH MEHIOJIap catpuaard Setup —ra
kupuiiagu Ba PM3 metoau 6enrunabd onmman®, xucooOmam (Compute) kucMumaan
Geometry Optimization €3yBu OOCHIaIN.

t"HyperChem - (untitled)
File Edit Build Select Display Databases BeEills® Compute Annotations Script C=rcel  Help

hanics... %4

Density Functional...

File Edit Build Select Display Databases Sehup Compute  Annotations  Soript Cancel  Help
i A|\|O|D| C|N|0|)'(| D|E-”|E| éé|h|ﬂ| @|‘?|k‘-’|

Semi-empi... X
— Methods
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 TNDO Options... |
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MykoOwtam (optimizatsiya) anroputmu cudatuna Polak-Ribiere
anroputMu 6enrmwianaan. OK Tyrmacuuu 6ocuin OMIIaHOK TeOMETpus ONITUMAT
XO0JIaTra KeNTHPHIAIH.
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Sem1-emp1ncal Optimiz... W
Algorithm Options
" Steepest Descent Termination Condition
" Fletcher-Resves AMS gradient of:
[Conjugate gradient] 0.0s kcal/[4 mal]

" Polak-Fibiere aor: [180 maximum cycles

[Conjugate gradient]

" Eigenvector following| | ©* In vacua
i e

" Conjugate Directions

Screen refresh period: |1 cycles
ok | Cancel |

[ynnan keiinH MosekydaHuHr WK-cnekTpuHM XucoOsiam  MYyMKHH.
bynunr yuyn, xuco6mam (Compute) kucmuman Vibration, Rotation analisys
€3yBu Oenrmnananu. PM3 spum sMnupuk xucoOmam ycyiau €paaMuia OJIMHIaH
TeOpanunuiap crnekTpuHu xucoOmam (Compute) kucmumarum Vibrational
Spectrum &3yBuHu Oenrunan opKaay Kapad YMKUIIIMHA3 MYMKHH.
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Single Point

Single Point CI...

Geometry Optimization...
Vibration, Rotation Analysis
Entropy and Free Energy...
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Molecular Dynamics...
Langevin Dynamics...
Monte Carlo...

Equilibrium Constant...
Transition State...

“wJ Rate Constant...
Invoke NMR...

Properties...
Plot Molecular Graphs...
Orbitals...

Vibrational Spectrum...

Display vibrational transitions and normal modes PM3

Vibrational Spectrum napuacu roxopu xkucmuaa 4087 — 41 cm™ coxanaru
XUCOOJaHTaH TeOpaHWII TYJIKWH COHJapu kentupwirad. Kyiim kucmumga sca
VJIApHUHT WHTEHCUBIUKIApU Kentupwirad. FOkopu KucMmumgad OupoHTa
teOpanum Oenrwiad onuHaauw Ba Kymmam  (Apply) Ttyrmacu Oocwiiamnu.
Hartwxana, mabiym Oup rypyx TeOpaHMIIM aHUMausd KWIMHAAU. AWHU TypyX
TeOpaHUIIMHA Ky3aTHII >Kapa€Hua, Iy TYPYXHUHT KYIPOK TEOpaHUIIMHHU Ba




IIYHUHT HATIWKACHUIAa MOJEKyJagard OoImKa TYpPyXJapHUHT XaM KHCMaH
TEOpaHMIIIMHUA Ky3aTUII MYMKHUH. AMpum Xonarinapaa, OyHIall MeXaHUK

TeOpanunap (KMHEMaTUK (akTop) XaM IOTHIMII COXACMHUHI Ky3aTWUJIUIINTa
0JINO KEJTUIITN MYMKUH.
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Degeneracy: 1 Animation Cycle Copy
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Intensiv: 0.407 e
Sy 18 Amplitude: 0.5 r E—
Display vibrational transitions and normal modes g PM3
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XucoOJIaHa u:
(et fapl)
PM3 CHARGE=0 GNORM=0 1 FORCE SINGLET
Matne: Aceton
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FrAZ CAT.CULATION EESTULTS
Heokek Heokek
HOPLAC: VERISIOR 7.00
SINSGLET -2FIW STATE DEFINED AS L SITMNGLET
CHARGE O Y STER = O
T= - & TINE OF 72000 SECONDE REQUESTED
DTIkiP=r -EESTART FILE WEITTEMN EVERTY 7200 0 3ECONIE
FORCE -FORCE CAT.CULATION SPECIFTETD
Fr.a3 - THE PR3 HATNATL TONIAT TOBE TTEED
GHOENW= - EXTT “WHERMN GREATIENT MNORNWM DEOPS BELOW 0100
ok ok Heoke
DESCEIPTION OF VIBEATIONS
(Tebranishlartavsifid

R R K EEE

VIBREATION 12
(18-chi tebranish?
FREQ. 157242

ATON PATRE EREEGY COMNTEIETTTTION
Catornlar juftiy  (Energiva tagsimots

o1 - C2
22 - 23
Z2 - 24

54800
22.5%%
22.5%%

EATOIAT.

100, R
30.1%0
22 9%

T-DIPOLE (Transition dipole) 3 7770 (Tebrweryroigarn bag ring dipol momeriid)
TEANVEL Q.0506 (Tebramishddzr bog " wmanl g ining o Zgarishi, argstrem)
EED WMASE (Reduced mass) ¢ 6630 (E=ltirdgar massa)




WNkku aToMHUHT OMp-Oupura HUcOaTaH XapakaTu pajarai (TYFpU YM3UKIIH)
Ba TaHreHcuan (Oypuakiun) Oymuim myMmkuH. C=0O rypyxuunr xapakatu 100.0%
pamuan (BajmeHT TeOpanum). C2-C3 aromuiapHuHr Oup-Oupura HucOaTaH
xapakatu 30.1% panuan Ba 69.9% tanrencuan (nedopmanuon). TeOpanur
Kapa&Hua SHEPrus TAKCUMOTH KyHuaarnya aHuKJIaHAIH:

[E(A-B)/Ey,]<100%, bu yerda, E(A-B)Fuu+Epgt2Eap, E. =3 T EA-5).

AnetoH monekynacu 10 ta atomaaH Tapku0O tonraH. Yusukiu OynamaraH
aleToH MoJsekynacu yuyH 24 ta (3x10-6=24) teOpanuin mapxyn. TYIKuH cCOHU
1972.42 cm? coxa acocan (54.6%) C=O rypyxura Teruuum. Ymoy TeOGpaHuULI
Hatmxkacuaa C2-C3 Ba C2-C4 Gornapuaa xam tebpanui (22.5%) Ky3aTHIaIu.

Firefly (onmauaru PCGamess) nactypuia HOSMIIUPUK (IPUM SMITUPUK EKU
DFT) ycynnapuna nazapuit MK-cniektpnapau xucobnam MymkuH. Hosmmmpuk
xucobmam ycynuauHr RHF/6-31G  Gasuc tymmamu  Firefly/Gamess kamut
cysnapu €paamuna anetroHHMHT Hazapuii UK-crektpu xucobOmanau. WHmyT
daiinna atomnmap X,Y Ba Z KoopAuHATaNap VKHIA S>KOWJIAmMIM (JeKapT
KOOpJIMHATAJIapH) KYPUHUIIINIA KEITUPUITAH:

| GANESS (U STYLE. Input created by IWaSE (hitp:/fcoma. uafmask).
PSYSTER $END

FCONTEL RUNTYP=HESSIAN SCFTYP=RHF COQORD=UMNIQUE $EMND
TBASIS GB ABIS=MN31 NGAUTZE=4 $END

$SCF DIRSCF=TRUE. FD FF=t. diis=f Soscf=t NCONWV=8 §END
$force nwib=2 $end

fDATA

C3HAO

1

QXY GEN 3.0 0163649456 0.0000047 18 -0.000052 6351
CARBOM 6.0 1387370926 0.000003913 -0.000017356
CAFBOM 6.0 2169410314 1275266074 0.1624435024
CARBOM 6.0 2149405917 -1.275266351 -0.162432318
HYDEOGEIN 1.0 14231024909 2108545171 0.268549156
HYDEROGEN 1.0 23809667345 1441057351 -0.697407 507
HYDEOGERN 1.0 2809507657 1.220095390 1036375578
HYDROGEN 1.0 1493101497 -2.109545551 -0. 268763270
HYDEOGERN 1.0 2809702371 -1.441006454 0697400247
HYDROGEIN 1.0 2809771118 -1.220152734 -1.03638940951
$END

Xucobmam Hatwkanapu 30 Ta TeOpaHUII SHEPTUSsIApUHU KYpCaTIu.

bupunun ontuHumMraya Kentupwiaran dacroramap (Frequency)

alJTaHUIII

caTXJlapy OpacHard YTUIIUIap HATWKACHJA F03ara KejiraH ailaHMa CrekTpIap.
24-re6panum (1914.58 cmt) C=0 rypyx BajaeHT TeOpaHUILIAPHUTa TETHIILIH.




22 23 24 25

FREQUEMCY 1c24.%3 1643.51 1214.58 3181.7%
REDUCED MASS: 1.0e346 1.04503 8.73542 1.03847
IR INTENSITY: 0.81331 0. 74200 4.,13534 0. 02830

1 OXYGEN X -0.03026270 0.00000055 -0.14052428 0. 00000001
¥ o 0.00000041 -0.000211%5 0.00000014 -0.00010861
2 -0.00000105  0.00166085 -0.00000404 -0, 00001336
2  CARBON X 002408314 0.00000005 0.22353240 0. 00000004
¥ o -0.00000176 O0.00353265 0.00000007 O.00300214
Z  0.00000054 -0.02770327 0.0000065% 0O.00033385

Firefly/Gamess xucobnam Hatmxkamapuau (*.out daimrapau) Chemcraft
uaTepdeiicuaa BU3yaIalliTHPHUII MYMKHH:

Frequency, cm*"-1|]R intensity ‘
‘fibrational spectrum 142.27 0.00034
5 411.79 0.03983
240.09 0.04169
576.72 0.5771
4 855.96 0.00412
1021.79 0.03718
1022.12 1E-5
z¥ 1212.04 0.02113
,‘E 1260.79 0.12609
= 1379.56 2.04313
? 1566.65 1.16975
1573.28 0.38340
1] 1620.27 0.02883
1624.71 3E-5
H 1624.93 0.81331
0 el — I N | 1643.91 0.742
’ *00 1000 I;Ir;uuuency, g 0 1914.58 4.18584

Gaussian gactypuaa xam Hazapuil UK-cnekrpiaap xucoOMHH amanra OLIMpPHIL
MYMKHH.

# OPT FREQ HFE/6-31G geam=connectivity
aseton

-0.80310000  -1.14400000 067420000
-0.45420000 007650000 014120000
0.280630000 046600000  0.24140000
-1.23230000 046520000 -0.93560000
073600000 1.56370000 041230000
1.32820000 -0.00130000 110720000
137710000 024590000 -0.62030000
-1.35120000  1.56370000  -0773580000
-0°71080000 024520000 -1.82580000
-2.24320000  -0.00130000 -0.25500000

aefiaefe il e Ro NON oW o T




Xuco6nam Hatmwkanapuan GaussView JacTypuia aHUMAIUs KMJIIT MyMKHH ',

Mode # Freg Infrared Raman Activity Depolar Depalar-)

17 1643.98 31.3492 0.4155 0.7500 0.8571
1915.11 177.0811 8.6751 0.5913

19 3191.71 2.9243 0.1685 0.7500 0.8571

Animate Vibration: Start Animation

Yb Ba KYpuHYBYM CHEKTPJIAP XHCOOH

Mornekyna yaTtpabuHadima Ba KYpUHYBYM HYypJIApHH IOTHO, acoCHii
XOJIaTAAH SHEPrUsiCM OKOPHUPOK Ky3ralraH XoJiarra yraau. Mojekylia roTran
HypJIapHH Kaia kv Hatvokacuaa 200-800 HM coxacua ITHIUII CIIEKTPIapy
1o3ara kenaau. by cnekrpnap Yb-cnekrpodoromerpaa TYIKUH Y3YHIMKHUHT
ONTHUK 3UYJIMKKA OOFJUKIWK Tpaduru KypuHuimaa €3unaan. Acocuil XonataaH
KY3FaJIraH X0JIaTra YTUII SHEPTUICU KyWH1arnya TONUiIaau:

AR = E.i: —Eﬂ = f

Oy epna, AE-monekyna sHeprusicuaur y3rapuiid, E «, Eo — Ky3ranran Ba acocuii
xouiat sueprusinapu (k = 1,2, ..., n), h - [Inank noumuiicu, v-Hyp 4acToTacH.
VYb-cnekTpiapHu HMHTEpHOpETalusl KWIMIIAA Ba MOJICKYJIAJIAPHUHT SJIEKTPOH
catxJjiapunu ypranuiniaa MO ycynu KeHT KyJulaHuaMokaa. Opranuk Oupukmanap
yu4yH G-00f, m-OOF XOCHJ KWIMIIJA KaTHAIIraH G Ba 7 TUIJArd opourtauiap
MaBXyJl. YHJaH Tamkapu OyfiaaHMaraH sjekTpoH kydt (n) xam MO xocun
KWIaau. YJIapHUHT SHEPTHUsICcH KyHuaaru Taptudaa omanu: ¢ < mt < n. Ky3ranum
xapa¢Huna Oy dJIEKTPOHIIAp SHEPTUIACH I0KOpHU OYynraH Oyi1 opobutaiiapra, sbHHA
n* Ba o* opOuTamiapra Kydasuu.
Opranuk OuWpUKManap ydyH KyHUJard 3J€KTPOH YTULUIAPU MaBXyd: C—>C™,
n—7* Ba N >

E, »B
_>
_>

Yb-criekTpiapHUHT y30K TYJKWHJIA COXacuJa PpEeaKIMOH KOOWJIHSITH
IOKOpU OYNraH m Ba N DJEKTPOHJIAPHUHT, SbHU T—>T* Ba N —1* kyuyumuiap
Tydailyin ro3ara keiaraH 4ykkwiap (mmosnoca, coxa) kyzatuiaaun. FObBMO Ba KbMO
opacuaard 3JeKTpOoH yTunuiap Tydaiiau ro3ara Keilral Mojioca MakCUMyMJapu
(Avax, HM) OHp KaTOp OMpPHUKMAIAPHUHT PEAKIMOH KOOMIMSATHHHU aKC TTUPYBUH
oenrunup. Cababu y Hazapuil XxucoOjlaHaIUuraH OMPUKMAIAPHUHT KATTUKJIUTHHA
KypcaTyBuM Kartajiuk OunaH Takkocianangu. FOBMO Ba KBMO opacuparu
TUPKMII KaH4Ya KarTa OyJica, 3JIEKTPOH YTHUII 3HEPrUsiCh XaMm KaTTa Oynaau Ba

14 http://www.chem.ucla.edu/~webspectra/index.html
http://www.nd.edu/~smithgrp/structure/workbook.html
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MoJIeKya KaTTuk xucoOnananu. Ba akcunua, FOBMO Ba KBMO opacunaru
TUPKHUII KaH4Ya KUYUK OYJica 3JEKTPOH YTHIN DHEPTUsICM XaM KUYUK Oyiaau Ba
MOJIEKYJIa IOMILIOK XUCOOIaHaIH.

MetunranorenuiiapHuar Y b-criekTpiiapy Ba peakiiMoH KOOWJIMSATH oOpacuiaa
OOFITUKIINK MaBXYIJIUTH aHUKJIaHTaH. Yoy TapTuoaa
CH3F>CH3CI>CH3Br>CHsl n—c* snextpon yrummuudr Ba C-Hal snepruscu
KaMmasu, sHa IIyHUHTACK, ymoly Karopjaa Hykjaeousa peareHtiaap Ousad
TabCUPIAIINII TE3JIUTH OPTAIH.

Yb-cnekTpnapHu Hazapuil ypranuin €pAaamMuaa IOTWIMII YYKKAJIapura cabadbuu
XpoModopJapHH,  MOJIEKYJAHUHT  3JIEKTPOHOAOHODP,  JJIEKTPOHOAKCENTOP
KUCMJIapUHU Ba yJap opacuiaru 3JeKTPOH KYUHIIl HATUXKACK/IA f03ara KejaaJaurad
WYKU MOJICKYJISIP 3apsij] KYUMIll YYKKUJTAPUHU aHUKJIAIl MyMKHH.

Tabkumnad yrunranuaek, Yb-crnekrpaapun Hazapuit ypranumiga CNDO/S
Ba INDO/S (ZINDO/S) sipum SMIHPHK yCyJUlapu KEHI KyJUIaHWIAAW. YHIaH
Tamkapu Hoamnupuk ycymwiap Ba DFT  ycymmapu épnamuna xam  Yb-
cnektpaapau xucobnam MyMkuH. DFT ycynuaunr TDDFT kypunnim kapOonu
rypyXyd TyTMaraH OMpUKMalapHU ypraHuliia KeHr KymiaHuiamoxzaa. KapOonun
rYpyXyd TyTraH OWpUKManapHUHr Y b-cnektpiapuHu xucoOnamijga 3epHEpHUHT
INDO/S (ZINDO/S) meronu Oomika spuM 3MIIMPUK Ba HOAMIIMPUK yCyJUIapra
HucOartan ycryrnukka sra. ZINDO/S ycynu Hyperchem maxkmyacuna MaBxy .
Ymby ycyn Ba MaxmyanaH (Qoiimananu0 aretopeHOHHUHr Hazapuit Yb-
CHEKTPUHU ypraHaMus3.

“Draw” yusuil yCKyHacuHH Oocu0O, CHMUKOHYa Epnamuja aneTodeHOH
MOJIEKYJIaCH XOCWJI KWiuHaau. Taxpubara SKUH MablIymMOTIap OJIUII YYYH
mosiekynann AM1, PM3 &ku RMI1 ycymnapugan OuTTacMHUHT EpaamMuaa
MyKoOW/UTaln MyMKuH. AMMo Mouekyna reomerpuscunun ZINDO/S (CNDO,
INDO Ba 0.) ycynu OunaH ONTHMHU3aTCHUS KWIHII MYMKHH 3Mmac. by epna
Makcaaumu3z (akat Yb-criekTp XucoOMHM KypcaTuill OYITaHIIUTH y4yH Ou3
“Model build” épmammnma anerodpeHon momenuau Ty3uO osauk. HOkopuaa
ailTunran  ycyjuiap OWiaH TeOMETPHSIHM ONTHMM3AIUs KWIMaauK. byHmai
xoJnariapaa MyKOOHJIJTaHMaraH reoMeTpHUst Ha3apui Yb-cnekTpu
MyKOOWJITaHTaH reoMeTpusi Y b-criekTpuaaH Ayax= 10 HM-raua Qapk KuIuim
MYMKHH.

HagGatnaru amaniap KyMuJard pacMia KypcaTHITaHUIEK TaHIaHa i >;

5 Hyperchem program. Cambridge Soft Corporation. 2008
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Keitun “Single Point CI”” gapuacunan “Configuration Interaction” kucmura

Vrunanu. “Singly Excited”, spHn xap Ourra MOpan

Kyuuinyd TaHjaHagu. YHAaH kekuH “‘Orbital Criteria”
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| Compute | Annotations Script  Cancel
Mode
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Configuration Interaction |.
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Geometry Optimization. ..
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MOnmnap conuHM Tannam UXTHEPUM, ydyTta 6ana Ba 6y MO Tannam Xam

mMyMkuH. “Energy Criteria”»eKTpoH VTHILI 3HEPTHICH

OYnTraH SJIEKTPOH KYUYWIIUTAPHUHT XaMMacu KapaJaju.

10 snekTpoHOBOJTraua
“Compute” MeHIcHIa

“Elektronic Spectrum” €3yBuHuHT ¢aon Oymumu Y b-cnektp rpaduk kypuHuUIga
Tall€p HKaHIUruHW Ounaupaau. YmlOy rpadukna 83-484 HM opanukaaru
ANEKTPOH YyTHUNmiap Kenrtupwiran. bmsau dakar 200-270 HM opanukgara

anetopeHodn Yb crnexktpu kusukrtupamu. 264.83 HM-1a

oumwsrop kyun f=0.025




OyJiraH CHHIJIET 3JEKTPOH YTHUIN Ky3atuiaau. SlHa mryHuHrnaek, 227.35 HM-na
f=0.447 6YnraH CUHIJICT 3JCKTPOH YTHII Ky3aTHIIAIM.

CuHrner xojataa MIEKTPOH YTUIIMAA KATHAIITAH D3JIEKTPOH CIMH XOJIATH
cakyaHuO konamu. Tpuruier xojaTdaa d3ca Yy Y3rapaau. Acocui XonataaH
KYy3FajiraH CHUHIJIET Ba TPUIUIET XOJATJIAPHUHT XOCHJ OYIuIIM Kydugarua
pacmiiap/ia KeJITUPUIITaH.

| |
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2.3-pacM. Acocuil XonaTAaH Ky3Fajiral CHHIJIET XOJaTIapHUHT XOCHIT Oy TUTIIH.
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2.4-pacM. Acocuil XonaTaH Ky3rajirad TPUIUIET XOJIATIapHUHT XOCHIT OYITUIIIH.
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Taxpubaga cuHrier (pyxcaT STWIraH) YTUILIAp HaTW)Xacuaa ro3ara
KeJTaH YYKKWIAPHUHT Ky3aTUJIUIIN aHUKJIaHTaH. ApUM XoJutapaa, TaKWKJIaHTaH
(tpuruter Ba 0.K.) YTunuiap Tydainu comup OYiaguraH mojocaigap KUYUK
WHTCHCHUBIIMK/Ia Ky3aTUJIAIITN MyMKHH.




Anerodpenonnnar FOBMO Ba nkknaun BMOparu sneKTpoH TaKCMMOTH KyHuaa
KEJITUPUJITAH:

2-chi BMO

YuBMO

FOBMO (1BMO), acocaH, (eHun TypyXUHHUHI T-€JIEKTPOHJIAPUIAH TallKUI
tonrad. Illynunr yuyn xam y m-tungaru MO. HMxkkuHun MOpa xapOoHMI
TYPYXUHHHI, aCOCaH, KUCJIOPOJ aTOMUHUHI OOFfJIaHMaraH 3JeKTPOH Ky(Tiaapu
nokamnamrad, H-tungardk MO ne6 kapam MyMkuH. Jlemak, 264.83 HM-maru
gykku C=0 rypyxu N—n* 5ekTpoH YTUIIM Tydaiiu 1o3ara Keiaran OViIuIim
MymMkuH. Cababu n—n*ytumm Ttydaiinm 1o3ara  KeiaraH YYKKAJApHUHT
WHTEHCUBIIMTH XyAa nact 0ynaau. Hazapuit Yb-criektpiaapau 4yKyppoK TaXJIui
kuaum yayn HyperChem mportokomuman ¢oiinananamus. Bynunr yuyH Yb-
cekTp xucoduman onaua “File” mentocuman anerodenon. log ¢aim  “Start
log” épnamuaa oumnran Ba xucoOusamn oxupuaa “Stop l0g” Epaammaa énwiran
Oymumm kepak. YmoOy 109 dhainHUHT Terunum KucMu Kyiunarnya:

7 [Transitieon} Excitatien Erergy 264.8 mm
37764 .4 1/em

1-> & Spin S 0.00

State Dipole 6.1690
Oscillator Strength 0.025
State Dipole Components 6.0011 -1.4297  -0.0000

Transition Dipole Compornents 0.4114  -0.6650 0. 0000

Spin Up ¢ Occ. MO --» Unocc. MO Coefficients

23 --= 25 0.408050

22 --= 24 0.532722
Spin Down: Occ. MO --= Unocc. MO Coefficients

23 --= 25 -0.408050

22 --» 24 -0.532722

Hazapuii cnextpaunr 264.8 um (37764.4 cvt)naru (7-yTrin) 4yKKUCHHEHT
xocuit Oymumuaa 22 Ba 23 6ang MO-nap katnamrad. FOBMO 23-MO cananau.
22-MO »sca 2-BMO. 22—24 MOnap opacumarda SJEKTPOH  YTHII
xoedduuentuauar (0.532—0.28) 23—25 MOnap opacupard >JI€KTPOH Y THIL
xoedduuentura (0.412— 0.17) HucOaTaH IOKOPHIMIH, SBHM YIIOY COXaJaru
ekTpoH yrumga 22 MO yaymMHUHT IOKOPWJIMTH yHIOY 3JEKTPOH YTHII
TaOMAaTH N —7* SKAHIUTUHY TacauKIaimm .

16 http://www.chem.ucla.edu/~webspectra/index.html
http://www.nd.edu/~smithgrp/structure/workbook.html



http://www.chem.ucla.edu/~webspectra/index.html
http://www.nd.edu/~smithgrp/structure/workbook.html

Ha3zopar caBoJsiapu:

1. Kaiicu pactypnapaa sMOupuk ycyimapnaaH ¢oiinananu0, xyaa KHCKa
BaKT opanuruja oupukmanapauur IMP cniekTpraapunu Xxucoobaa MyMKAH?

2. Kaiicu ciekTpockonusi OMpUKMaTapHUHT JIEKTPOHTa MOMUIUTUTUHH,
apHU Kyitn 0y MO sHeprusiiapu xakuga MabiyMoTiap Oepaan?

3. Kaiicu cnexTpockonusi OMPUKMAJApHUHT HOHJIAHMII TMOTCHIIMAIUHU
(Kymmanc Teopemacura kypa Diopmo) aHUKIA0 6epaan?

4. Tayccuan pactypujga OMPUKMAHUHT KUMEBUUA  CHIDKUIILJIAPUHU
(PKpaHIaHUII KaTTAIMTUHU - magnetic shielding tensor) yprauuin yayH KaHman
KQJIAT CY3 KUPUTUIAAU?.

5. HyperChem pactypuaa kaidicu sipuM sMOupuk ycyiau Epaamunga SAMP
CIIEKTPJIAPUHH OJUII UMKOHHATU MaBXKY 1?7

6.Yb-cniekTpnapau Hazapuil ypraHuiiga Kaiicu sipuM SMIUPHUK YyCYJUIapu
KCHT KYJUTAaHWJIAu?

doiianannIrad agaduériiap:
1. http://webbook.nist.gov/chemistry/form-ser.html
2. http://www.chem.ucla.edu/~webspectra/index.html
3. http://www.nd.edu/~smithgrp/structure/workbook.html
4. http://www.chem.queensu.ca/FACILITIES/NMR/nmr/webcourse
5. http://www.rsc.org/learn-chemistry/resource/res00001041/spectroscopy-
videos?cmpid=CMP00001773
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http://www.chem.ucla.edu/~webspectra/index.html
http://www.nd.edu/~smithgrp/structure/workbook.html
http://www.chem.queensu.ca/FACILITIES/NMR/nmr/webcourse
http://www.rsc.org/learn-chemistry/resource/res00001041/spectroscopy-videos?cmpid=CMP00001773
http://www.rsc.org/learn-chemistry/resource/res00001041/spectroscopy-videos?cmpid=CMP00001773

V. AMAJIU MAIIFYJIOT MATEPUAJIJIAPH

1-amauuii MalIFyJaoT

QSAR Ba QSPR (Quantitative Structure-Property Relationships)
coxajlapuaa XmcooJjani.

HNmpan wmakcaa: Chem Office mactypuma Oepunrad MOIJIaHUHT
CTPYKTYpAaCHHHU Ty3ulll, Oy MOJJIa yYyH WIIOHWIA MOJEN TY3HI, YHHHT
TCOMETPHUSICHHU ONTHMAJUIAIIITHPHII, XOC JCCKPUIITOPJIAPHUA MaxCyc JacTypa
aHMKJIAIl, MOJUIAHUHT aifHaH Kaicu (aoUIMKKa 3Tra SKaHIMTH XaKua XUCOO0T
Ty3HWII Ba HATHKAJIAPHU UHTCPpHIpPCTALIUA KUJINIT Ba YMYMJIAIITHPUAIII.

1. Kyiiuga KeJTHPWITaH MOJJA YYYH:
1 ChemOffice gactypuna cTpyKkTypa Ty3HIIL.
2. 'eoMeTprsHM ONITUMAJUIAIITHPHILL
3. X0C JECKpUIITOPIapHU Maxcyc AacTyp/aa aHUKJIAHT.
4. YOy Moa/1a yu4yH UILIOHYIN MOJEI TY3HHT.
5. MoiaHuHr aifHaH Kaiicu (haoJlJIMKKa 3ra SKaHIUTH XaKUAa XUCOOOT TY3HHT.
6. HaTtvxanapHu MHTEpIpeTalys KWIMHT Ba YMyMIIAIITHPHUHT .
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2. Kyiinaa keJTupujiIran Mojjia yu4yH:
1. ChemOffice m nactypuma cTpyKTypa TY3HIIL
2. 'eomeTpusHA ONTUMAJUTAIIITUPHIIL.
3. Dragon mactypuman Qoiigaaanud XoC I1eCKpUITOPIAPUHN TOTIHHT.
4. QSAR ycynunan doitnanannb xoc 6Moa0TuK (HaoJITUKIAPUHN aHUKJIAHT .
5. Xuco0OoT Ty3UHT.
6. Hatwxanapau WHTEpIpeTays KAUJIMHT Ba YMyMJIAIITHPUHT .
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2. Kyiinaa KeJTHPUJITaH MOAJA YUYYH:
1 ChemOffice nactypuna cTpykTypa Ty3HIIL.
. 'eomeTpusHM ONTUMAILTAIITAPULLL.
. X0C JECKpUNTOPIAPHU MAXCyC AACTypJa aHUKJIAHT.
. Y1y Moj/1a yuyH WIIOHYWIM MOJIEN TY3UHT.
. MognaHuHr aifHaH Kaiicu (haoJisIMKKa 3ra SKaHIUTH XaKUuAa XUCOOOT Ty3HHT.
. HatmxanapHu nHTEpIpeTanysi KWIMHT Ba yMyMIIAIITHPHUHT .

NN AW

. Kyiinga keJTupu/irad Moaaa y4yH:

. ChemOffice macrypuna cTpykTypa Ty3wui.

. 'eomeTpusiHN ONITUMAJUTAIITHPHIII.

. Dragon nactypunan doiigananu0 Xoc 1eCKpUNITOPJIAPUHU TOIIHHT.

. QSAR ycynmunan doriganannd Xxoc OMOIOTUK (HAOUTHMKIAPUHN aHUKJIAHT.
. X1COOOT TY3UHT.

. Hatmxanapuu naTepnperanusi KWIMHT Ba yMyMJIAIITHUPUHT .

O WNODE DN

5.Kyiinaa KeJTHPHJITaH MOJA YYYH:

1 ChemOffice nactypuaa cTpykTypa Ty3HIIL.

2. I'eomMeTpHsHM ONTUMAJUTAIITHPHUILL.

3. Xoc AeCKpUNTOPIapHA MAaXCyC NacTypla aHUKJIAHT.

4. YOy Moa1a yu4yH UILIOHYIN MOJEI Ty3HHT.

5. MoananuHr aifHaH Kalcu (paoJiJTMKKa dra 9KaHJIUTY XaKuaa XUCOOOT TY3HUHT.
6. HatmxanapHu u uHTEpnpeTanys KWIHHT Ba yMYMJIAIITHPHHT.
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6.Kyiiuga ke 1TUpWIran Moj1a y4yH:

1. ChemOffice m gactypuaa CTpyKTypa TY3HIIL.

2. l'eoMeTpHsIHA OTITUMAILIAI THPHIIL

3. Dragon nactypunas ¢oiinananud X0C IeCKPUITOPIAPUHA TOTTHHT.

4. QSAR ycynunan ¢oiiganannb xoc OMOIOTUK (PAOTUKIAPUHNA aHUKIIAHT
5. XucoOoT Ty3uHT.

6. HatmxkanapHu WHTEpIIpeTalusl KWJIUHT BA YMyMJIAIITUPHHT .
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7. Kyiinga ke 1TUPWITaH MOJ/1a YUyH:

1 ChemOffice nactypuna cTpyKkTypa Ty3HIIL.

2. 'eoMeTprsHM ONITUMAJUIAIITHPHILL

3. Xoc IeCKpUNTOPJIApHUA MAXCYC JACTyp/la AaHUKJIAHT.

4. YOy Moaia y4yH WIIOHYIIM MOJIET TY3HUHT .

5. MoananuHr aifHaH Kakicu (paoJisTMKKa dra 9KaHJIUTY XaKUaa XUCOOOT TY3UHT.
6. HaTmxanapHu nHTEpOpeTalys KWIMHT Ba YMYyMIIAIITUPUHT .

8.Kyiinja KeJTHPHJITaH MOIIA YYYH:

1. ChemOffice m mactypuna cTpykTypa Ty3HIIL.

2. 'eoMeTpusHA ONTUMAJUTALITHPHUII.

3. Dragon nactypunas ¢oiinananud X0C IeCKPUNTOPIAPUHN TOTTHHT.

4. QSAR ycynunan doitgananud xoc OMOJOTUK (aOJITUKIAPUHN aHUKJIaAHT
5. XucoOOT Ty3UHT.

6. HaTtmwxkanapuu uHTepIipeTanys KUJIMHT Ba yMyMJIAIITUPHHT.
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Ha30paT CaBOJJIApH:

1. Yuswiiran cTpyktypa popMysiacu acocusia MyMKUH OYIrad (paoJuTMKIapHU
aHuKJ1a0 Oepaauran ycyJiap KaHaai?

2. buonoruk ¢gaoyyk Ba Ty3uiuin GopMynacu opacuaaru HUICOaTHU
MaTeMaTuK UQo1aJoBUd MOJEN?

3. AlipuM OMpHUKMaJIapHUHT OMOJIOTUK (hAOJUTUKIIAPH YIAPHUHT JTUTU]
KYIIKaTIaMugaH YTAITUHE UdOAAIOBYN KaHJal KaTTaauk 6op?

4. AiipuM OMpUKMaapHUHT OMOJIOTHK (HaoJUTUKIIApU YIAAPHUHT JTUIUL
KYIIKAaTIaMUIaH YTAITHHA N()OJAT0BYN KaTTATUKHA (paHTa KUM KUPUTTaH?

5. Hazapwmii xuxataaH sSHTM JOpHU-TApMOH OVIMIIKA MyMKHH OViraH Juaep
OMpHUKMaTapHA TOMUITHUHT HAa3apUi yCYJUIAPUHUHT YMYMJIAIITHPHITAaH HOMAHA
HHUMa?

6. ®aonm Mapkazimapu aHUK OyIMaraH Xosurapaa ¢Gaosl MapKas3JlapHU aHUKJIA0
OepyBUM KaHJal Maxcyc gactypiap 6op?

7. Hewa xun JlokuHr ycysuiapu 6op?

8. MomnekynatapuHUHT MaKPOMOJIEKYJa (OKCHII, pelenTop) Ounan OOFIaHuUII
SHEPrusiCU KUMMAaTHHU KaiCu yCyiJa aHUKJIAll MyMKHH?

9. In Silico ycymnapura myHcy0 kanaai gactypiap 6op?

10. bupukMamapHUHT JACCKPUNTOPJIAPUHM aHUKJIA0 OepyBuM KaHHai
JacTypJiap MaBxy1?

Tascust KWIMHAAUTaH aga0duérap:

1. S.EKins, J.Mestres, B.Testa. In silico pharmacology for drug discovery:
methods for virtual ligand screening and profiling// British Journal of Pharmacol.
2007; 152(1): 9-20.

2. S.M. Paul, D.S. Mytelka, C.T. Dunwiddie, C.C. Persinger, B.H. Munos,
S.R. Lindborg, A.L. Schacht. How to improve R&D productivity: the
pharmaceutical industry’s grand challenge/ NATURE REVIEWS.Drug
Discovery. 2010. Vol .9. PP.203-214.

3. Dr. Narasimhan B. QSAR BY HANSCH ANALYSIS. National
Conference on Recent Approaches in Drug Design, India . J. Pharm. BioSci.
2(4)(2014) 2-6.

4. Molecular Descriptors Guide Description of the Molecular Descriptors
Appearing in the Toxicity Estimation Software Tool. Version1.0.2.
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2-aMaJIuil MalIFyJa10T

ChemOffice Ba ACDLabs, HyperChem nacrypJiapu épaamMmuaa opranuxk
onpuxmanapuunr IMP (*H, 2C), UK- Ba Yb cnexkTpiapunn
MHTEpPNpeTAUs KUJIHIIT

Mmpan makcax. ChemDraw, ChemWindow Ba IsisDraw, HyperChem
JacTypiapuia OWpUKMAIapHUHT WKKH — YIT9aMIId  TCOMETPHSICHHHM  YHW3HII,
YU3WIraH CTPyKTypa (OpMyJlacH acocHja MOJJAHUHT MYMKHH OYJiraH
daoMKIapuHu aHUKJ1a0 OepaauraH ycyiuiap, OHMOJoTHuK (aoJUTUK Ba TY3HWIIWIIT
dbopmynacu opacupard HUCOATHM MaTeMaTHuK HUGOAATIOBYM MoJen OwuiaH
TaHUIUI, (Gaosl MapKazIapd aHWUK OyiMaraH xoJuiapjaa (aon MapKasJapHH
aHWK1a0 OepyBUM MaxcCyc JacTypJapHU KYpCaTHII, MOJCKYJSAP JOKHHT METOIM
Oepaaural UMKOHHSTIAPH OWJIaH TaHHIIINIIL.

1. ChemDraw, ChemWindow Ba IsisDraw mactypnapuiga OupukMaIapHUHT
UKKHU YIT9aMIIM T€OMETPUSICUHY YH3HHT.

2. ChemOffice mactypu épramuna UKKA YadaMiid OMPUKMa F€OMETPUSCUHH
y4 YJIYaMJIM X0JIATTa YTKA3UHT.

3. ChemOffice mactypu épaaMuaa OMPUKMAHUHT XOCHII OYJIHII UCCUKIUTHHN
XHUCOOJIaHT.

4. ChemOffice Ba ACDLabs nactypnapu €paamuaa canuuuiaMuHHUHT SIMP
(*H, B*C) cnexTpnapuHu MHTEpPIPETALUS KUJIUHT.

5. HyperChem nporpammacuaa canmummiamuaaudar UK Ba Yb-cnexrpiaapau
050, MHTEPIIPETAITUS KUJTUHT.

6. bupuxkmanapHuHr Ty3wmin GopMyaiapy acocua Ha3apHuil CIIEKTpIapHU
OJIMHT Ba YJAPHHUHT TaXpuOaaa OJIMHTAH CICKTpJap OWjaH MHKIOpUN
OOFIMKIUTUHUA OEITUIOBYM MaTeMaTHK MOJIeIIap TY3UHT.

7. Masnymku, *H Ba BC SIMP curnmamnapu moc pasumzaa 0-10 xamaa 0-250
MUJUITMOH YAyImy (M.y.) OpaJIufujia Ky3aTWJIHMIIA KYNTHHA OMUJUIapra OOFIUK,
yidy OMWIJIApHUA CaHa0 YTHHT.

8. ChemOffice  mactypu  &pmammma  Metun  2-Opomo-2-MeTHII-3-
okcobyTanoaTHUHT [IMP cniekTpuHu 4n3uHT Ba yHUHT Taxpubana onvuaran [IMP
CHEKTPHU OWJIaH CONMIITUPUO TaxXJIMJI KHJIUHT. XyJOocaJlapHU caHAO YTHHT.

9. 6-anerun-7-rugpokcu-4-metunkymapun BC curnamnapunu Ba B3LYP1/6-
31G ycynuaa xucoOaaHTaH aTOM 3apsIJIapuHN XUCOOJIaHT.

10. HyperChem nporpaMmmacuia TOCCHUIIOJN MO/JITACUHU
ONTHMAaJLIAIITHPHHT.

Ha3zopar caBoJsiapu:
1. Kaiicu mactypriapaa SMIOHpUK ycyiapaaH ¢oigananu0, xxyaa KUCKa BaKT
opanuruaa oupukManapauar IMP cnextprapunu XucoOaan MyMKIH ?
2. Kalicu cniekTpocKonusi OMpUKMAIAPHUHT AJIEKTPOHTAa MOWWJUIUTHUHU, STbHH
Kyiu 0y MO sHeprusiiapu Xakuaa MabIyMoTiaap oepaan?
3. Kaiicm cnekTpockonusi OWPUKMAIADHUHT HOHJIAHUII MMOTECHCUATHHU
(Kymmanc Teopemacura kypa Diopmo) aHUKIA0 Oepaan?




4. Tayccwan mactypuna OMPpUKMAHWHT KUMEBUN CUDKUIILIAPUHY (IKPAHJIAHUTIT
KaTTAIMTUHU - magnetic shielding tensor) ypranuimn ydyH KaHJIal KajauT c¥3
KUPUTUIIAIN?

5. HyperChem pactypupa kaiicu sipum SMOUpHK ycyinu Epaamuaa SAMP
CIIEKTPJIAPUHH OJUII UMKOHHATH MaBXKY 1?7

6. dyHKIIMOHAI 3UYIMK HA3apUSICH YCYJIMHU KYPCATHHT .

7.Yb-criekTpiapHu Hazapuil ypraHuiijia Kaicu sipuM SMIUPHUK YCYJIapu KEHT
KYJUTaHHITIA 1 ?

8. Kaiicu ycyn kapOOHWI TYpyXu TyTMaraH OMpuUKMaapHUHT Yb cnexkTpuHu
Ypranuinga KeHT KyJTaHUIMOKIa?

9. Kapbonun rypyxu TyTraH OupukMmanmapHuHr Y b-cnexTtpiapunu
XucoOaniia Kaicu ycyJiapad KeHT KYJUTaHUIMOK/Ia?

10. Yb-cniekTpiapHUHT y30K TYIKHHIA COXaCHAa PEaKIMOH KOOWIHSITH IOKOPH
Oynran Kaiicu »dJeKTpoH yTunuiap Tydaiau ro3ara kKeiarad uykkwiap (mosoca,
coXa) Ky3aTujaaau?

TaBcuss KWIMHAAUTAH agaduériap:

http://webbook.nist.gov/chemistry/form-ser.html
http://www.chem.ucla.edu/~webspectra/index.html
http://www.nd.edu/~smithgrp/structure/workbook.html
http://www.chem.queensu.ca/FACILITIES/NMR/nmr/webcourse
http://www.rsc.org/learn-chemistry/resource/res00001041/spectroscopy-
videos?cmpid=CMP00001773
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V.KENCJIAP BAHKHA
Munu-keiic - 1

bupukmanapHuHr Ty3unui GopMmyrialiapyd acocuia Hazapui CHEKTpIapHU
OJIMHI Ba YJAPHUHI TaXpuOaja OJIMHTaH CHEKTpiap OujaH MHKIOpUi
OOFIMKIUTUHUA OEITUIOBYM MaTeMaTHUK MOJIeIIap Ty3UHT.

mDraw Ultra - [Untitled Document-4 *]
@ File View Object Structure Text Curves Color Online Window Help

o Undo Move culvz [ 0 O L)

H—h MVN/MAH‘ Redo not available Ctrl+5hift+2 51’ I:‘ O Om @

O | cut e | §
T cl+e
Paste Ctrl4v ‘ J ‘ J
Clear pel
select Al Cirl+A

0O

Repeat not available Cirl+Y \
Copy As

Paste Special

Get 30 Model
Insert Graphic...
Insert Object. ..

OfbexT

Munu-keiic - 2

Hyperchem wmaxmyanan oiigananub, arnetodpeHOHHUHT Hazapuii Yb-
CHEKTpUHHU Ypranamus. “Draw” umsuin yckyHacMHM 00cHO, CHUYKOHYA EpaamMuaa
areTo()eHOH MOJIEKyJacH XOCHJ KWiInHagu. Taxkpubara SKHH MabIyMOTIap
omumi yuyyH Mousekynanu AM1, PM3 éku RMI1 ycymnapuaan OWTTaCUHUHT
Epnamuna MykoOwuiam MyMKHH. AMMO Mojekyna reomerpuscuaun ZINDO/S
(CNDO, INDO Ba 6.) ycynu OujaH onTHMHU3AIMS KWIKMII MyMKHAH 3Mac. by epia
Makcaaumu3 ¢akar Yb-cnekTp XucoOMHM KypcaTHIl OYJIraHJWrd y4dyH, Ou3
“Model build” épmamuna aneroderon monmeanau Ty3amu3. KOxopuaa adTHIIraH
ycyiiap OuWjiaH TEOMETpPUSHM ONTHUMH3alvs KuiMamuk. byHmail Xomatmapna
MyKOOWJJTaHMaraH reoMeTpusi Hazapuil Y b-criekTpu MyKOOWIJIaHTaH TeOMETPHUsI
Yb-cnekrpunan XMaX= 10 HM-Taya papK KMJIMIIT MyMKHUH.

Select Display Databases Setup Compute Annotations Scipt Cancel Help

blufla Lol alNolil cinjo|w] Oele] &[%|@] &2
Semi-empirical Method & Semi-empirical Options X
Methods Charge and Spin SCF Controls
({: Extended Huckel Total charge: | Corwergence limit: [0.01
- &NDDDD Spin multiplicity: |1 [teration limnit; 100
" MINDO3 lipi” F'airinla [ Accelerate convergence
 MNDO UHF {* RHF —
¢ MNDOA State Overlap Weighting Factors
AN % Lowest Sigma-Sigma: 1.267
" RM1 " Ment Lowest Pi-Pi: 0585
" PM3
" ZINDDA Polarizabilities...
+ ZINDO/S _ .
" THNDO Options... Ok | Cancel |

ak | Cancel | ‘F




MuHu-kKeiic - 3

ChemDraw OupuKMaTapHUHT UKKU YI4amild TY3WIdIl (opMyJialapyuHu
YU3UIl MYMKUH. bepuiraH MOJJAHUHT YM3WITaH CTPYKTYpaHU HOMIIAHT
(Structure—Convert Structure to Name) Ba HOM acocuga CTPYKTypa YU3UHT
(Convert Name to Structure).

(25 ChemDraw Ultra - [Untitled Document-1 =] - L

— - —

@ File Edit View Object [Etu@re] Text Curves Color Online Window Help
BN \ \' \‘\ /’f/, ."’/, Atom Properties...

ME .
(% v’/MJ\N & M @ —- 8’ Bond Properties. ..

D ﬁ H é ? K Bracket Properties...

Check Structure =E===Bg8 s U
Clean Up Structure Shift+Ctrl -+

Expand Label
Contract Label

Add Multi-Center Attachment
Add Variable Attachment
Add 3D Property 3

Map Reaction Atoms

Clear Reaction Map

Predict 1H-MMR. Shifts
Predict 13C-MNMR. Shifts
Make Spectrum-Structure Assignment

Define Nickname...
4 Convert Name to Structure Shift+Ctrl-H

janalyze and modify the chemical m Convert Structure to Name Alt+Shift+Ctrl+1d




VI. MYCTAKWNJ TABJIUM MAB3VYJIAPHU

MycTaKWJ UITHA TAMKWI 3TUIIHUHT MIAKJIA Ba MAa3MYHH

TUHIIOBUM MYCTaKuJ WIIHU MYyadssH MOJYJIHHM XYCYCHUSITIApUHU XucoOra
OJITaH XOJ1a KyHuaaru makiapaad ¢poigananud Tai€piaiy TaBcusl TUIa Iu:

- MeBEpU XyxOKaTIap/aH, YKyB Ba WIMUM agabuétnapaan ¢oigamaHuIn
acocuia MOAYJ MaB3yJapyUHU YpraHUILL;

- TapKaTMa Matepuaiap oyinya Mabpy3ajap KUCMUHU Y3IalITHPHUILL;

- aBTOMATJAIITUPUIITAH YpraTyBuM Ba Ha30paT KWIyBYHM JacTypiap OuiiaH
MIUTAILL

- Maxcyc agabuétmap Oyiimua Moayn Oynumiapu €Kd MaB3yJlapu yCTUIA
MIUTALLL

-TUHTJIOBYMHHUHT KacOuil Qaonuaru OuiaH OOFIMK OYiaran Mojayn
OynmuMIIapu Ba MaB3yJIapHU YYKYyp YpraHull.

MycTakuia TabJuM MaB3yJiapu
1. Suru gopuBop nmpenapatiapHu parMoHal]l KOMIBIOTEPIN KOHCTPYKIMSIIALL
yCyJUIapH.
2. QSAR/QSPR. [eckpunropiap Xakuaa TymryH4a. WImoHu M maTeMaTuk
MojieIuIap Ty3uil. XucoboTiap €3uml.
3. Moananap Ty3unui Gopmysaiapu Ba OHMOJOTHUK (PaoJUTHKIapU OpacHIary
OoornukIuKHU Ypranuul. PASS nporpammac.

4. KuméBuii OupuKManapHUHT OMOJIOTHK (DaoJUTMKIapUHUA Ha3apuil OaxoJiarn
yCyJUIapHu.

5. ®aomnuk Mmoaemtapu. CKpUHHUHT yCyIIIapH.

6. Marematuk Moje/ulapHu Maxcyc nporpamma  BuildQsar  épmammpaa
TY3UIIL.

7. SIMP-cniekTpiapuHu UHTEpIIpETALUs KUIIULL.

8. UK-cnexTpiapuHu HHTEpIIPETAIUS KUJIAIIL.

9. VYb-criekTpnapuHU HHTEPIIPETAITUS KUJTUIII.

10. ®oroanextpon cnekrpockomnus (Photoelektron spectroscopy-PES) ycymm.

11. OxcwmraHuin Ba KaUTapHIINII ITOTSHIMAIMHN aHUKJIOBUH IOJsIporpadus
yCyJIu.

12. DnextpoH TpancmuccuoH cnekrpockonus (ETS) ycymnu.




13. Monekynsip JOKHHT.

14, MakpoMoseKkyagap Ba JHTaHIJApPHUHT 3JIEKTpoH Oazamapu. bazamap
OWJIaH MIUTalll Ba HATWXKAJApPHU UHTEPIECPUTALINS KUAJTUIIL.

15. JlokuHT coxacuma WINIATWIaAWTaH Makmyandap. Maxkmyanap OwiaH
unuiam. XucoOoTiap Ty3uIll.

16. MmoHwinM MaTeMaTuK MoJesiap Ty3HIl.

17. JlopuBop mnpenapaTiapHU palMOHAT KUAUPUIIHUHT Ba SPATULIHUHT
acocuit (hazanapu.

18. JIunep-Oupukma Ba yHU KUJUPHUII CTPATETUSIIAPH.

19. “Ty3unmum-daomnuk” wMoaeiapu EpaaMua ONTHMAT  TYy3WIHIILIAPH
TaHJIaIl

20. Moumnekymsip MoieJUIall MacalalapuHi €YUl yCyIUIapH.




VII. IJIOCCAPUM

TepMmun Vi6ex TUIHJAArH [APXH HHram3 tTuamaar mapxu
A description of something
i uinoBaja Intent opkanu that an Intent sender wants
Action " T )
KYHATUITyBYH Xabap done. An action is a string
value assigned to an Intent.
An message object that you
WJIOBaa oMHajap/activity can use to launch or
Intent Oyiu1a0 xyHaTmTyBUM Xabap |  communicate with other
00BEKTH applications/activities
asynchronously.
A filter object that an
MampecT (aiia YbI0H application declares in its
THHA A IfHTeHT manifest file, to tell the
Intent Filter 5 A system what types of Intents
OOBEKTHHH (PUIITPIOBYUU : i
each of its components is
00BEKT L _
willing to accept and with
what criteria.
. A single screen in an
WJIOBAaHUHT OMPOHTA OMHACH application, with supporting
Activity (urTep q’f:i? (gg;;xap yBin Java code, derived from
the Activity class.
MO MOJICKYJISIp OpOHTa molecular orbital
IOKOpH OaH]] MOJICKYJISIP over occupied molecular
IOBMO opOuTaap orbital
VB yibTpabuHadIa CiekTpu UV spectroscopy
UK UH(PAKU3UI CIIEKTPU IR spectroscopy
Draw YU3UII Drawing, painting
Cinpﬁimgfﬁ :;IHI;);’EI getting 3d structural
3D Model PYKTYP X connections
KWJIALLI
SIAPO MAarHuT PE30HAHC nuclear magnetic resonance
AMP CIIEKTPOCKOTIUS spectroscopy
TIIMP IIPOTOH MarHuT pE€30HAHC proton mag netic resonance
e AJIEKTPOH TPAHCMHUCCHOH electronic transmission

CIICKTPOCKOIINA

spectroscopy



http://developer.android.com/reference/android/app/Activity.html

PES

(bhOTORJIEKTPOH

Photoelektron spectroscopy

CIIEKTPOCKOIIHS
RTT PEHTIEH TY3HWJIUII TaXJIAIH x ray diffraction analysis
TNDO SIPUM SMITUPHUK YCYIIH semi-empirical method
TeOpaHUIIIAPHU BU3YaIT
KypcaTud Oepa onaaurasx, The program shows the
Hyperchem SHT Kylail JacTypiap visual vibrations
MaXKMyacH
(YHKIIHOHAIT 3UYUITHK : .
DFT) -) Hasapiscy (Density Functional Theory
Ab initio HOSMITUPHK YCyJUIap ab initio methods

Weiting factors

KYyNalTUPUITYBYU
ko3 unreHTIap

multiplying factor

From a component
perspective, an Android
application consists of one

Application MILIA0 THKHITAH HI0BA or more activities, services,
listeners, and intent
receivers.
A drawing surface that
WJIOBaJIa YM3HIITAH EKH handles compositing of the
Canvas

10KJ1a0 OJIMHTaH TaCBUP

actual bits against a Bitmap
or Surface object
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