BEJIOPYCCKUI T'OCYJAPCTBEHHBI VHUBEPCUTET
XUMUUYECKUN ®AKYJILTET
KA®EJIPA HEOP'AHMYECKOU XUMUU

AHHOTaIUs K JUIJIOMHOU paboTe

«KBaHTOBOXUMHUYECKHUEC pacydCThI KoJIeOaTEeILHEBIX CIICKTPOB
IMOJIMA30TUCTBIX I'CTCPOLUKIIOB. OTHEceHne CUTHAJIOB B CIICKTPC.»

Ouikasio Urops BacuibeBuu

PykoBoaurens: k.x.H. Matymuc Bagum DnBapaoBuy

MUHCK 2014



Jumnomuas paborta Bimouaer: 35 cTpanui], 16 pucyHkoB, 6 Ttabmuim, 31

JIMTEPATYPHBIN UCTOYHUK.

KiroueBbie cioBa: KojeOaTeNbHBIM CHEKTP, KBAHTOBO-XMMHUYECKHM pacyer,
nporpaMMHbIii Taker Gaussian, mporpaMMHbIii makeT Gamess, OTHECEHHE CUTHAJIOB B
UK-cnektpe, 1,2,4-tpuazon, 1,2,3-tpuazon, S-xjop-teTpazon, 2-MeTUiI-4-HUTPO-
1,2,3-Tpuazonn.

OOBeKTOM HCCIICOBAHUSA JTAHHOW Pa0OTHI SBISIOTCS TPHUA30JbI M TETPA30JIbI.
[ens paboThI — paccuMTaTh KOJieOaTeIbHbIE CTIEKTPHI TIOJIMA30 TUCTBIX MeTEPOIMKIIOB
B nporpamme Gaussian. Paccumrarh pacmnpeneneHHe MOTEHIHATbHON SHEPrHU
KoJe0aHUl TI0 eCTECTBEHHBIM KoopAauHaTtam B mporpamme Gamess. Meromonorus
ucciuenoBanus: pacuer HMK-cnekTpoB, oOmnpeneneHue BKIAJ0B E€CTECTBEHHBIX
KOOpJIMHAT C TOMOIIBI0 MporpaMmbl Gamess. AKTyalbHOCTh PabOThI: MOJICKYJIBI
UCCIIEIYEMBIX TOJMA30TUCTBIX TETEPOIMKIOB TNPEACTABISIIOT COOOM  CJIOXKHBIE
COMPSDKEHHBIE CUCTEMbBI, TTOATOMY JJISI BEIIECTB HEBO3MOXKHO CJEaTh MPAaBUIILHOE
oTHeceHne curHaioB B HMK-cnekTpax, OCHOBBIBAACH TOJBKO Ha KOHIEHIIUU
XapaKTEPUCTUYECKUX YacCTOT, B CBSI3M C YEM, BBINIOJHEHBI KBAaHTOBO-XUMHWYECKHE
pacyeTbl 4acTOT WM MHTEHCUBHOCTEW KojieOanuii B MK-criektpax MOJEKys, st
aHaJM3a BKJIAJOB OTIEIbHBIX (PAarMEHTOB MOJIEKYJl B DJHEPrud KojeOaHuil,
BBITIOJTHEHBI PACUYEThl PaCMpEC/iCHUsT MOTEHIMAILHON SHEpPruu KoJieOaHUM Io
€CTECTBEHHBIM KOOpJAMHaTaM. HOBM3HA pE3yJbTATOB: I CEPUU TOJHMA30TUCTHIX
TFEeTEPOLMKIIOB MPOBEAEHA MHTEpIpeTanus curHajgoB B HMK-cmekrpax ¢ momomipro
pacuéra pacmpenesieHus] MOTSHITMAILHOW JHEPTUU KOJIeOaHWN MO eCTeCTBEHHBIM

KOOpIMHATaM.

Degree work includes: 35 pages, 16 figures, 6 tables, 31 literary source.

Keywords: vibrational spectrum, quantum-chemical calculation software
package Gaussian, a software package Gamess, assignment of signals in the IR
spectrum, 1,2,4-triazole, 1,2,3-triazole, 5-chloro-tetrazole, 2 - methyl-4-nitro-1,2,3-
triazole.



Object of study in this work are triazoles and tetrazoles. Purpose - to calculate
the vibrational spectra polynitrogen heterocycles in the program Gaussian. Calculate
the potential energy distribution of fluctuations on natural coordinates in the program
Gamess. Research Methodology: Calculation of the IR spectra, the definition of
deposits of natural coordinates using the Gamess. Relevance of the work: the
molecules studied polynitrogen heterocycles are complex conjugate systems, so it is
impossible to make the right assignment of signals in the IR spectra, based solely on
the concept of characteristic frequencies, and therefore, performed quantum-chemical
calculations of the frequencies and intensities of vibrations in the IR spectra of
molecules, to analyze the contributions of individual molecular fragments in the
vibrational energy distribution calculated the potential energy fluctuations in the
natural coordinates. The novelty of the results: Series polynitrogen heterocycles was
interpreted signals in the IR spectra by calculating the potential energy distribution of
fluctuations on natural coordinates.

Jeimmomuas padota Ykmouae: 35 ctaponak, 16 Mmanonkay, 6 tabuir, 31

JITapaTypHyIO KpPbIHILLY.

KittouaBbist CJI0BBI: BarajibHbI CIIEKTP, KBAHTABA-XIMIYHBI Pa3JliK, IparpamMHbl
naket Gaussian, nparpamusl maker Gamess, agasicenne cirnanay ¥ BK-mpisimazone,
1,2,4-tpr1azon, 1,2,3-TpbIa30i1, S-xy10pa-T3Tpa3od, 2 - MeThlI-4-HiTpa-1,2,3-Tphia3ol.

Ab'exTam macienaBaHHs 1a3eHal padOThI 3'sTY JIAIOIIIA TPHIA30JIbl 1 TETPA30JIbI.
Mbsta paboThI - pa3IdbIIs BaraabHbII CTICKTPHI MOJTIA30IICTRIX TeTAPAIBIKIAY Y
nparpame Gaussian. Paziublib pasMepKkaBaHHE TATIHIIbIMHAN SHEPril BaraHHsyY 1a
HaTypalbHbIM KaapJpiHaTaM y nparpame Gamess. Metananoris JacieqaBaHHs:
pasnik BK-cnektpay, BbI3HaUSHHE YKJIa/1ay HaTypaJlbHbIX Kaap/blHaTay 3 AaraMoran
nparpambl Gamess. AKTyanbHaCIlh pabOThI: MaJIEKYJIbI TOCETHBIX T0JIIa30ITICTHIX
reTdpaublkiay Vsyastolb a0l CKIaJaHbls CIIATYYaHbIs CICTIMBI, TaMy JUJISl pUbIBay
HeMmarybiMa 3palillb npaBiibHae agHsiceHHe cirHanay ¥ BK-cnekTpax, rpyHTyrOUbICS
TOJIbKI Ha KAHIMIIbI XapaKTapbICTBIYHBIX YACTOT, Y CYBS31 3 UbIM, BEIKAHAHBI
KBaHTaBa-XIMIYHBIS Pa3JiiKi yacTarhl 1 IHTAHCIyHacui BaranHsy ¥ BK - ciekrpax

MaJIeKyJI, JUIA aHA 3y yKIajaay acoOHBIX (PparMeHTay MasieKyJ1 ¥ SHeprii BaraHHSY,



BBIKAHAHbI PA3JIIK1 pa3MEpKaBaHHS MaT HIIbIMHAN 3HEPT1l BaraHHY Ma HaTypaJbHbIM
KaapabiHaTaMm. HaBi3Ha BBIHIKAY : ISl CE€PBhIl MOJIA30IICThIX TeTIPalbIKIAY
mpaBe3eHa IHTIpIpAITanpl ciraanay ¥ BK-crekmpax 3 mamamoraii pa3iiky

pa3MepKaBaHHA MaT HIIbIMHAN YHEPril BaraHHsY Ma HaTypaJlb HbIM KaapIbIHATaM.



