3amanue 7

MeTo1bl MONIEKYIAPHOM MEXAHUKH.

[lo Mepe pa3BUTHUS BBIYUCIUTEIBHON TEXHUKUM KBAHTOBOXMMHUYECKHUE METOIbI
(MOJTyAPMIIUPUYECKUE W HEAIMIHUPUYECKHUE), OCHOBAHHbIE Ha PEIICHUU YypaBHEHUS
[peaunrepa, Bce LIMpPE HUCHOJB3YIOTCSA [UIsl pacuera MOJEKYJSpHbIX cucteM. OmHako
MPUMEHEHHUE TaKUX METOJOB JIJIsl pacueTa OOJbIINX MOJEKYJ (Hampumep, OeKOB) OCTaeTcs
npoOieMaTUYHbIM. B Takux cUTyalusx OKa3bIBAIOTCS IMOJE3HBIMU METOJbI MOJIEKYJISPHON
MEXaHUKH, OCHOBAHHbIE HA PEUICHUU YPABHEHMH  KIIACCUYECKOM MEXaHHKU C
SMIUpPUYECKUMHU TapameTpaMud. OCHOBHBIM HX MPEUMYLIECTBOM SIBIISIETCS CKOPOCTh
pacyeToB, 3HAYMUTENHLHO OOJee BBICOKAs, YeM B KBAaHTOBOMEXAHMYECKMX MeTojax. Urto
KacaeTcsi TOUHOCTH, TO, KaK U B CIIy4yae MOJyIMIIUPUUYECKUX METOJI0B, TOUHOCTh 3aBUCUT OT
Habopa MaHHBIX, HUCIOJIb30BAHHBIX IS OIMPEJCICHHS IMapaMeTpPOB ypaBHEHUH. XOpPOIIO
napaMeTPU30BaHHBIE METOJIbl MOJICKYJISIPHOM MEXaHUKHU, HCIOJIb30BaHHBIE ISl PacyeToB
COEIMHEHUM, TOTO K€ Kjlacca, MOTYT JaBaTh Pe3yJIbTaThl JTYUIlIUE, YEM MOTYIMIUPUUECKUE U
HEAIMITUPUUYECKUE PACUEThl HE OUYEHb BBICOKOTO YPOBHS TOUYHOCTU, MPU 3aMETHO MEHBIIUX
3aTparax BpeMeHHU. B mocienHue rojabl OBICTPO Pa3BUBAETCS CMEIIAHHBIM METOJ, KOrja
HEOOJIBIIIOE YHUCJIO aTOMOB PEAKIIMOHHOIO IIEHTPa PACCUUTHIBAIOT HAa BBICOKOM YPOBHE
TOYHOCTH METOJaMH ab initio, B TO BpeMsi KaK OCTaJibHasi 4acCTh MOJICKYJISIPHON CUCTEMBI
PaCCUUTHIBACTCS MOJIEKYJISIPHO-MEXaHUYECKU. DTH CIOCOOBI pacyeTa MOJIyYWSid Ha3BaHUE
QM/MM - KBaHTOBO-MEXaHUUECKHE/MOJIEKYIISIPHO-MEXaHUYECKHUE.

B MOJIEKyJIIpHOMEXaHUUYECKUX pacyeTax MOJIEKYJIA IPEACTaBISAETCS COBOKYITHOCTBIO
aTOMOB, B3aWMOJEHUCTBUE MEXKIY KOTOPBIMU OIMCBIBACTCSA IPOCTHIMU AHAIUTHYECKUMHU
(YHKIUSMH — ONMCAaHWE CWJIOBOTO MOJs. DHEPrui0 MOJIEKYJIbl 3alHUCBIBAIOT KaK CYyMMY
BKJIQJIOB DHEPIUU CBS3€W, BAJICHTHBIX YIJIOB, TOPCUOHHBIX YIJIOB, JIEKTPOCTATUYECKOIO W
Ban-nep-BaanbcoBa B3anMOIEHCTBUSA, SHEPIUU BOJOPOIHBIX CBA3EH. Bua ypaBHeHUM 1S
PA3JIMYHBIX CWJIOBBIX MOJIEH (PA3JUYHBIX NTapaMeTpU3aliii) MOKET HECKOJIBKO Pa3IndaThCs,
HO 9TO BCETZIa OYEHb IIPOCTHIE YPABHEHHUs, pACUET KOTOPBIX 3aHUMAET MaJlo BpeMeHu. Huxke
IPUBEAECHBI IPUMEPHI TOJOOHBIX YPABHEHUH.
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IIOCTOSIHHAsE M PABHOBECHAs JUIMHA CBA3M), CBOM I KaXXJOW Mapbl aTOMOB. THI aTOMOB
OTIpEICTSACTCS, HE TOJBKO XMMHYECKON MPHUPOAOH, HO M HMX ONMIKAWIINM OKPYKCHHEM.
JIpyrue ypaBHEHUS IPUBEICHBI HUKE:
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BaxkHo mOMHUTB, 4YTO aOCOJNIIOTHOE 3HAYeHHEe JHEPruH, PacCYUTAHHON B
MOJICKYJ/JISIDHOH MeXaHHMKe, He HMeeT 0C000ro (pM3H4eCKOro cmbicaa. 3HauYCHUS By
MIOJIE3HBI JIUIIIb /111 CPABHEHUS PA3JIMYHBIX MOJIEKYJ (KOH(PUTYpaLHil).
3agaua 8 JAEMOHCTPUPYET BO3MOXKHOCTH OBICTPOTO M JIOBOJBHO TOYHOIO
MOJIEKYJISIPHO-MEXAHUYECKOT0 pacueTa KOHPUTYpALUIl MOJIEKYI .

PacuyeT koHOpMaLUKU LUKNOrekcaHa MeTo40M MONEKYNAPHON MeXaHUKU
(MM+) n nonyamnupu4vecku (TNDO)

Pac4yem koHghopmayuu «kpecra»

1. HapucoBaTp yriiepoHbli CKEJIET [IUKJIOTEKCaHA.
2. Tloctpouts 3D Mo€b MOJIEKYJIBI. Y O€IUTHCS, UTO TONYYHIIM KOH(OpMAIUio Kpeca.
3. 3axpate MeToa pacuera: Setup - Molecular Mechanics... MM+.
Ha Bonpoc “Recalculate atom type...? *“ OtBerurs OKk.
4. OnTUMHU3UPOBATH T€OMETPHUIO; BBINUCATH 3HAYECHUE SHEPIUU.
Compute — Geometry Optimization — Polak-Ribiere

Pacyem koHopmayuu «eaHHbI»
1. Beimenurs cBsizu 2-3 u 5-6.

2. Jlare Ha3zBaHue BeIAEICHHOMY dparmeHTy: Select — Name Selection — Plane.

YOpathb BbIZICIICHHUE.

4. BblIenuTh «CHUHKY Kpecia» (MHCTPYMEHT select, HakaB OJHOBPEMEHHO JIEBYIO U
IpaByl0 KHOMNKY MBIIIM, HAPUCOBATH MPSIMOYTOJIbHUK, OXBATHIBAIOIINI aTOMBbI
yriepoza 1, 2, 6 M cBfI3aHHbIE C HUMHM aTOMbI BOJI0PO/A.)
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5. OTpa3uTh BBIJCIECHHYIO YacTh MOJIEKYJbl B 1uiockoctu 2-3-5. (Edit — Reflect.)
[Tomyyaem koHbOpMaIHIO BaHHBI. Y OpaTh BbIIEICHUE.

6. PaccuuTarh ONTUMAJIbHYIO TEOMETPHIO. BhlNKcaTh 3HaUE€HHE SHEPTUU.

Pacyem koHgopmMayuu «CKpy4YeHHOU 8aHHbI»
1. Bergenuts (CTpOro B 03HAYEHHOM IMOCIEA0BATEILHOCTH) CBsi3u 1 — 2,2 - 3, 3 — 4.

2. 3anpars 3Hauenne TopcuoHHoro yriaa 30 rpza.: Build — Constrain Bond Torsion...
Other = 30
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VYopars Boinenenue. [locrpouts 3D Monens ¢ 3aaHHBIM 3HAYEHHUEM TOPCHOHHOTO
yria: 2 kiavuka Ha uictpymenre select unu Build — Add H & Model build.
2. PaccuuTarh ONTUMAIIbHYIO TEOMETPHIO. BhllKcaTh 3HaUE€HHE SHEPTUU.

[ToBTOpUTH pacueT noysmnupuueckuM Merogom TNDO.

PaccunTaTth pa3sHOCTH PHEPruii Kpecjao — BAHHA U KPecJo — ckpyuyeHHasi BaHHA. COCTaBUTh
Ta0JMIy CPABHEHUS] PACCYUTAHHBLIX 3HAYEHHMH C JIKCNEPUMEHTAJIbHBIMH JAaHHBIMU (-6.9
KKaJI/M0JIb H -5.3 KKaJ1I/M0JIb COOTBETCTBEHHO) M JAHHBIMHU pacyeTa JPyruMu MeTOAaMMu.

Ta6u1.1 PazHocTH 3Hepruii pa3inyHbIX KOH(POPpMAIMI HMKJI0TeKcaHa (KKaJ/MoJIb)

Metoa pacuera Kpeciio — Banna Kpecio -
CKpY4YeHHasi BAHHA
JKCIepuMeHT -6.9 -5.3
Ab initio  basis: STO-3G -6.96 -6.09
STO-3G (MP2) -6.52 -5.74
3-21G -7.62 -6.57
Semi-empirical CNDO -4.7 -5.9
AM1 -3.53 -3.18
PM3 -4.41 4.1
TNDO
Molecular MM+
Mechanics AMBER -6.98 -5.9




