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YK 535.36:535.375

[.6.Xypoin6epgmesa”, LLI.OTaxoHoB”, 6.X.9w4aHoB "

KOHAEHCUPJTAHITAH MYXUNTNAPOA MONEKYNANAPHUHT ANNAHMA -
YAMKATIMA XAPAKATIAPUHUHIT HAMOEH BY AL KOHYHUAT/TAPUHN
EPYFIVKHUHIT KOMBUHALIMOH COUMNMLL CMEKTPU EPOAMUAA TAOKUK
KWL

(Y3P ®A akagemueit K.M.MyL1MOB TOMOHNAAH TaBCUA 3TLWraH)

Knpuwl. KoHgeHcMpnaHraH MyxuTnapgaru MosneKynanapapo TabCcuprallyB Kyynapu Ba
YNapHUHI TabuaTtu TYFpUcMaa aHuK MabayMoT/iap ONuLl, Mypakkab monekynanapgaru onTuk
CNeKTPAapHU HaMOéH 6ynuul MexaHU3MAapuHU TagKuK KWamb, Mofekyna CTPyKTypacu
TyFpucuga WAMAA  acocnaHraH Xxynocanap YMKapull CAeKTPOCKOMUMK — TafKUKOTAapHM
(byHgameHTan Ba aMaMii  axamusaTra ara OyaraH iyHanuwapugaH xucobniaHagw.
Monekynanapapo TabCuMpnalwlyB KOHAEHCMpAaHraH MyxuTiaapgarn Typau xua GoTodunsuk
»KapaéHnapHM xocun 6ynuwura cababum 6ynmb, monekynasap opacugarv 3Heprus talluil
KOHYHUST/Iapura, KOHAEHCUpMaHraH MyXUTAapHUHT  (M3MK -  KMMEBWI  XoccanapuHm
LWaK1aHuWnra, MofieKyna Tapknbugarn aToMmnapHuHr Bogopog 6ornaHunwmnra (H - 6ornaHumw),
MOJIEKYNaHUHI Xoccanapura kapab HamoéH 6ynaguraH sikmH Taptmb (6up - 6upura HucbaTaH
AK/H 6ynraH mMosieKynanapHUHE Y3bapo Koppensyusicu) Ba y3ok Taptmnb (bup - 6upura HucbartaH
Y30K >KOWMawiraH MonekynanapHuUHE y3bapo KOPPensumscu) KOHyHUsATnapura Y3 TabCUpPUHU
KypcaTagu.

FOKopumaarun mynoxasanapgaH Kenumb unkm6b, ywoby nnMmuii TagkuKoT MWK Kyn aToMau,
Mypakkab CTpykTypara ara 6ynraH aHUAWH MONEKYNaCUHWHT nasep HypnaHUWW Tabcupuparu
aiinaHma, TebpaHmMa xamfja ainaHma - 4aillkanma xapakatnapugaH xocun 6ynaguraH OnTuk
CMEeKTPNapHU EPYFIMKHUHT KOMBUHALMOH counnuw (EKC) ycynn épaamuga TagKuk KAWL AaH
noéopar.

AHWUINH  MONEKYNAaCUHUHT  XapakaT KOHyHusTnapugaH xocun GynaguraH EKC
CrneKTpnapyu Mykamman ypraHunmaraH. EpyFAMKHWHT MONEKYNsip COYMNULL CMEKTp/iapu 3aca
MyKamman ypraHunraH 6ynu6 [1], onTUK CAEKTPHUHI XOCUA 6GYAULWIN aHU3OTPOMIUKHUHT
thaykTyauusacu 6wunaH 6ofnab Taxaun KUAMHTaH. TafKUKOTHUHI AHa 6up Makcagu aHwuIunH
MOJIeKynacuaary Mo/eKynanapapo TabCUpfallyB XapaéHum 6unaH 60fanK 6ynraH EKC Ba
EPYFUKHUHT  MOMEKYNsip COYMMMLW  CMAEKTPAapuMHM  XO0CWMA  BYnMWwK  MexaHW3MaapuHu
YMYMUAANTUHN aHUKNa6, TerMwnm uamMmuii xynocanap Ymkapuw gad nbopart.

TagKUKOT 00bEKTU Ba METOAMKACU. MaKOMaHUHT KUPWL KUCMUAA TabKUANAHTaHUAEK
TafKMKOTHUHT 06beKkTU cnudaTuga aHunmH - CeHINH2 monekynacu makcaanu TaHnaHrad 6ynu6,
6eH30 xankacura 6upmkma cudatnaa knputuaran NH2 atomnapHuHr EKC cnekTpuHM HaMOoéH
oynuwugarn ynywm xampa penakcauumoH >KapaéHNapHWHI KOHYHUATNApWHW YpraHvwaat
noopar.

Ywoy MoneKyna 3pKUHAMK Japakanapu 6yinya KyT6/MaHyBUYaHIMK TEH30PUHUHT
Kuimatnapu 6vp - 6uprgaH dapk Kunyeum ai = 108,4-10-~ cm” a2 = 118 8- 10~ cm®, ar = 57,8
10 cM acMMMETPUK MoOJIeKynanap Tapkuébura Kupagu. ai, a2, a3 HM Kuimatnapura kKapae,
aHWIVH MOJIEKY/TACUHMHI Kalcy 3PKUHMK fapakacu 6yivM4va MoneKynanapHuUHr TapTubnam
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XapakaTnaHuw fapaxacuHu Kyn éku Kam kuiimaTtnapra ara 6ynuwu TyFpucucmga mabaymoTtnap
0NN MYMKWH.

EKC cnekTpuHU Kaig KnAuWwaa TagkukKoT 0GEKTUHU TO3aNUrM MyXUM axamusTra ara.
BeroHa 3appanapHWHr TabCcupuAaH MYrnako xonum 6ynuwu wapT. TafKUMKOT OO6bLEKTUHU
Taxpubara Tanépnaw xapaéHuga aHWAMH MOAAACMHWU amangaru ycynnap épgamMmuja kKywumya
To3anab [2], YHVUHI TO3anuK fapaxacu pepakToMeTpuK ycyn 6unaH TeKWupunaun. AHUAUH
MONIEKYNaCMHUHT KUMEBUIA CTPYKTypa hopmynacu 1- pacmpja KenTupuiaraH.

EPYFNIUKHUHT KOMGWUHALMOH COUMUAUL ChekTpu “Renishaw” KomnaHuWACUHMHT InVia
Raman cnekTpomeTpn 6as3acuga fApaTWAraH CcnekTpomeTpAa kaing kunuHraH. Raman
CNEeKTPOMETPUHUHI cnekTpan axpartuw kobunuatm 0,3 cM“* (CNeKTP WHTEHCUBJUKHWUHT
ApMUAArn KeHrnuk), hasosuit axpatnia 0,25 MKM. EpyFnuk maH6an cudatnaa TYNKUH Y3yHAUTH

= 532 HM 6ynraH nasep HypnaHuwmnaaH GoliganaHungu.

1 - pacMm. AHWUANH MONEKYNACUHUHT KUMEBUIA CTPYKTYypa hopMynacm

OnuHraH Hatuxanap Ba ynapHWHr myxokamacu. YactotaHuHr 100 - 3500 cm"”
opanuruga aHUuAMH Monekynacu yuyH EKC cnekTpu Kaig KUnuHraH 6ynn6, CeKTPHUHT YyacToTa
6yiinya TakCUMOTK 2 - pacmga ndoganaHrax.
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2 - pacM. AHWUINH MOneKynacu yuyH EKC cnekTpuHM yacToTa 6yiinda TakCUMOoTH
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TafgKMKOT HaTwXXanapu WYHM KypcaTaukyu yvactoTaHumHr 100 - 3500 cm ' opanufupa
MHTeHCMBAMKNApK Typanya 6ynraH 10 Ta cnekTp Ky3aTunnb, ynapHUHT TaKCUMOTW 4aCTOTaHWUHT
116, 454, 813, 995, 1028, 1156, 1282, 1604, 3052 xampa 3374 cm*' Kuinmatnapura moc Tywagu.

EKC CNeKTPUHMHT Kyiin yacToTanapra TYFPU KenraH CneKTPAapuHWHT HaMoEH 6YnuL
MexaHu3Mapura (cababnapura) 6arviwinaHraH KcnepuMeHTan xamaa nasapuii
TaAKMKOTNAPHUHI COHW 4erapanaHraH. By aca Kyiim uacTtoTanap opanuruga EKC cnekTpuxm
Taxpubaga Kaing kuauw mypakkab 6ynub, OKOpM Ce3rMpamMkka Ba 3HI MyXuMu YTa oKopwu
axpaTa onuw KobunuaTura ara 6ynraH akcnepumeHTan Kypunmanapga TagkukoT onmb 6opui
6unaH 60FNMK OYIMWM MYMKUH. MONEKynaHWHI ainaHma - 4Yallkanma XxapakaTtufaH Xocun
6YynaguraH Kyihu yactoTara TYFpuM KenyBYM ONTWUK CMNEKTP AeApnM YypraHunmaraH. Anpum
apabmétnapga Kyim vactotanap 900 cm“” cnekTpan opanufurada TYFpyu Kenuwm TyFpucuga
MabfiymoTnap maBxyg. 80-100 cm“*gaH KMUuK 6ynraH cnekTpan opanukuary CnekTpHU peneit
coumnuil  (MOMEKYNAp COYMAMIL) CRNEeKTPUHWUHI Tabcupmpa 6ynraHaurn yuyH Taxpubaga
Ky3aTuw mypakkab.

Kyiin 4vacToTa opanuruga mojekynaHuHr gedopmaums xucobura TebpaHmwun xampja
MONIEKYNaHWHI 6mp KUCMUHM 6owkacura HucbataH alinaHma - Yaiikanma Xxapakatiapu
HaTuXkacuga HamoéH 6Ynagu. Taxpuba HaTvKanapy WYHU KypcaTaguku vactoTaHu 454 cm™
KuiiMaTura TYFpU KenraH CNeKTPHUHT KeHrnuMru 6owwKa cnekTpra HucbataH aH4ya KaTta 6ynu6,
CNEKTPHM HaMOéH 6ynuwm C-H 60rnaHuwra Ternwnm ainaHma - daiikanma xapakat
KOHYHMATNapu 6unaH 60fnuK geb xmucobnanmums.

MaB3yra Termwnm Maexyj agabuéTnapHuHr Taxinanra acocaH aiipum moaganapjia Kyiu
yactoTanap opanuruga ONTUK CMEKTPMapHM KEHrAWruM KatTa 6ynraH ChnekTp Kys3aTuaraHauru
Kalng aTunrax.

Anb6atTa, KyiuM 4acToTa Opanurugaru CneKTPHUHI HaMOEH 6YnMwun MONEeKynaHUHT
alinaHMa - uJailkanma xapakaTtnapu 0unaH 6OFIMK 3KaHAMIM TYFpucuga wAMWiA Xxynocara
KeNUIIMMUN3 YUyH YacTOTaHW Hasapuil xucobnawnap nynu 6unaH aHUKNaHraH KuinmatnapuHu
Taxpubaga Tonuarad Kuiimarnapy 6mnaH CONUWTUPULLUMMU3 I03UM.

AHWINH MONEKYNAaCMHUHT alinaHMa - Yaiikanma xapakatugaH xocun 6ynraH onTUK CNekTp
4yacToTaCMHU Has3apuin KniiMaTuHM xucobnaw yyyH aMnepuk ycyngaH gonganaHumiy mymkuH [3].
Ywoéy éngawys acocumpa 6pom6eH30n, AMOKeaH, TONYONn MOJEKynanapu y4yyH noTeHuman
YYKYPAUK Ba 4aCTOTAHUHT Hasapuii kuiimatnapu aHuknaHrax [4].
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3 - paem. AHUINH MONEKYNIaCK YUYYH KBaHT - KMMEBUIA xMcobnawnapra acocnaHraH
CTPYKTypacugarn aToMnapHuUHr 6ornaHuW y3yHInKnapu Ba yiap opacugaru 6ypuyaknap
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AHWAMH  MONEKYNaCUHWHT  MOTeHUMan uyykypaurn “U” ailnaHma xapakaTgaru
MOJIeKY/TaHUHT 6Up - BUpuAaH KOUYMLL IHEPTUACUHUHT hapKkura nponopumoHan Ae6 kapanagu.
ByHpail éHpallyB acocmia aHUAMH MOJeKynacu y4yH Hasapuii xucobnawinap opkanu TonuaraH
noTeHuuan 4Yykypank kuinmatm “U” = 4010 kan/Monb ra xamga 4acTOTaHWHT 3KCNepUMeHTAarun
Knimatum = 454 cm~' Ba Hasapuin xucobnawnap acocupa TonuaraH KuiiMaTu aca =435
O™ ra TeHr 6ynauM. YacToTaHUHT 3KCMEPMMEHT Ba Hasapuil xucobnawnapgarn Kuinmatnapu
thapkn +19 OM™* naH owmaiian. By aca Kyiin yactoTtara Tyfpu kenraH EKC crnektpnapuHu xocun
6YNMWN aHUANH MOJNIEKYNAaCUHUHI aiifaHMa - 4ailkanma xapakaTu 6unaH 60FNMK 3KaHourura
acoc 6ynagw.

MonekynanapHWHT xapakaT KOHYHUATNapu aToOMAapHUHE Xoinawuwmy 6unaH 60FNuK
6ynraHnnru yuyyH HF/6-31G XapTpu - ® oK gacTypu acocuja KBaHT - KUMEBUIA xmcobnawnapra
acocnaHnb, aHWAWH MOSieKynacu TapKmbuparun atoMAapHUHT >XOWnawuwu, ynap opacugaru
6ornaHuw y3yHAuMknapu xamga 6ypuyaknapuHUHT Kuilmatnapu aHukgaHgu (3- paem). By
MabaymoTnap amanuii axamuatra ara 6ynub, WCTMKO60NIM KWMEBMIA MOJAanapHU CUHTE3
Kunuwga gongany 6yanwm mMyMKuH.

Xynoca. ink 6op KyT6naHyBYaHIMK TeH30pu 6YinMya acuMmeTprK xoccara ara 6ynraH
aHWINH MOMIEKYaCUHUHT XapaKaT KOHYHUATNapMHN ake aTTUPYBUM EKC cnekTpm KeHr cnekTpan
opanukga (100 - 3500 cm”*) Tagkuk KUnnHan. TaxpubagaH ONMHraH HaTvKanap Ba Hasapuii
xucobnawnap acocmia Kyiim yactotanapia xocun 6ynraH cnekTpnap MosekynaHuHr ainaHma -
yailkanMa xapakatu 6unaH, IOKOpU YacToTa Opanurmgarn ONTUK CNEKTpnap aca aiinaHma Ba
TebpaHMa xapakatiapu 6unaH 60FNMK 3KaHINTW TaBCUSA 3TUNAN. KBaHT - KUMEBUIA xucobnawnap
acocupa aHUINH MONEKynacu Tapkubuparu atomnapHu 6oFnaHuL Y3yHIUFN Ba yiap opacugaru
bypyaknap aHuKIaHaw.

Taxpnbaga KysatuaraH EKC cnekTpnapuHUHT X0CHUA 6YNLL MeXaHW3Mnapu, XymMmnagaH
alinaHma - uJalikanma, TebpaHMa xapakaTNapuHWHI KOHYHUSATAapuM CYKK Mopfanapfaru
MOJieKyfanapapo TabCupialwlys HaTuXacmga cogup 6ynaguraH MonekynanapHUHr SKMH Ba y30K
TapTubnapun 6unaH 60FNNK IKAHAUTW TaBCUSA ITUNAMN.

Yw6y unmuii TagkukoF niin Y36ekucTtoH Pecny6nnkacn VIHHOBALMOH PUBOXNAHULL
Ba3npnnUrm TomoHngaH $3-20200929385 “brnonornk 06beKTAapPHUHI HaAHOYA4YaManM MOJIEKYNsp
KnactepnapumHyu }graHuw Ba TaTOUK KUAULWIHWUHE CMEKTPOCKOMUK Xampa HO3IMMNEpPUK Taxaun
yCynnapuHu wvwnab umkmw” mMas3ycu 6Yinua mMonusnawTupuaraH QyHhameHTan nonuxa
foupacupa baxapungu.
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[.B.Xyponbepgmnesa*, LLI.OTaxoHoB”, B.X.9w4yaHoBN™

KoHaeHCcUpiaHraH MyxuTaapaa MofeKynanapHUHT ailnaHMa - vyailkanma
XapaKaTnapuHWHT HAaMOEH 6YNNLI KOHYHUATNAPUHMN EPYFAUKHUHT KOM6MHALMOH
COUYUNNMLL CMEeKTPU épaamMmmia TagKMK K

KyTb6naHyBYaHAMK TeH3opu 6yilinya acMMMmeTpMK xoccara 3ra 6yaraH aHuauH
MOMIEKYNAaCUHWUHT XapakaT KOHYHUATNAPWUHU akc 3TTupyBuM EKC CMEKTpM KeHr chekTpan
opanukga (100 - 3500 cm™’) TagKUK KUAUHAW. Taxpuba HaTuKanapy Ba Ha3apuii KBaHT - KUMEBUIA
xucobnawnap acocnga Kyim vyactotanapga xocun 6ynraH cnektpnap MoseKynaHUHr aiinaHma -
yailkanma xapakaTu 6unaH, HOKOpWM 4acToTa OpauFugarn ONTUK CMeKTpnap aca ainaHMa Ba
TebpaHMa xapakatnapu 6unaH 60FIUK 3KaHAUTU TaBCcuA 3TUNAN.

[.6.Xypolibepanesa”, LLI.OTaxxoHoB*, B.X.9wy4yaHoBN™

MNccnepoBaHme 3aKOHOB npodAB/eHNA BpalWaTe/NlbHO-KaydaTe/IbHbIX ,D,BI/I)KGHI/IVI MOJ1IEKYN B
KOHAEHCMpPOBaHHbIX Cpefax C MNOMOLWbH CNEKTpPa KOM6VIHaLI,I/IOHHOFO paccedHNA CBeETa

WiccnepgoBaH cnekTp pABukeHus KPC monekynbl aHunuHa, obnajarouei CBOWCTBOM
acMMMETPUM MO TeH30pYy Nonspmsaumn, B LLMPOKOM CrieKTpanbHOM AunanasoHe (100 - 3500 cm™).
OCHOBbIBaACL Ha 3KCNMEPUMEHTaNIbHbIX pe3y/ibTaTaX U TEOPeTUYECKNUX KBAHTOBO - XUMWUYECKUX
pacyeTtax, Obll0 BbICKa3aHO MPeANoN0XEeHWE, YTO CMeKTpbl, popMupyemble Ha 60/ee HU3KUX
yactoTax, CBfi3aHbl C BpalaTeNbHO - KayaTeNbHbIM [ABWXEHWEM MOMeKy/bl, a ONTUYEeCcKue
CMNEeKTpbl B BepxHem JAuanas3oHe 4acTOT CBA3aHbl C BpalLaTeNbHbIMU U KONebaTelbHbIMU
LBVXEHUAMU.

D.B.Khudoyberdieva\ SH.Otajonov*, B.X.Eshchanov™”™

Investigation of the laws of manifestation of rotational-rocking motions of molecules in
condensed matter using the spectrum of raman scattering

The spectrum of motion (RS) of the aniline molecule was studied in a wide spectral range
(100 - 3500 cm™), which has the property of asymmetry in the polarization tensor. Based on the
experimental, results and theoretical quantum-chemical calculations, it was suggested that the
spectra formed at lower frequencies are associated with the rotational-rocking motion of the
molecule, and the optical spectra in the upper frequency range are associated with rotational and
vibrational motions.
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