
O T 3 131 B
oqmunanBHoro OHHOHeHTa Ha ,ZlHCCCpTaLII/IOHHyIO pa60Ty

BopmeBOfi EKaTepHHBI BJIal/IMHpOBHBI
«Hpoueccw 6 a0c0p6zq706aHH0M gemecmee u ux alumnue Ha XlIMLllleC‘KyIO 360117011100 ()036é30Hbzx
)1d u npomorLIzaHeInlx Oucme», HpCIlCTaBJIeHHYIO Ha COHCKaHHe yqofi CTeHeHH KaHJII/ILLaTa
(bH3HKo-MaTeMaT14qe0K14x Haylc no cneunaJILHocm 1.3.1. - (1)143I4Ka KOCMoca, aCTpOHOMI/ISI.

fluccepraunx E.B. BopmeBofi HOCBSIHIeHa LII/ICJIeHHOMy MOLleJ'II/IpOBaHI/IIO nqcxoro

COCTaBa MoneKmpHBIx 0611a1<03, np0T0nJIaHeTHBIX III/ICKOB 14 nosBeamx smep c yqOM

raso1ba31131x 14 TBepno¢a31131x HH3KOTCMHepaTypHBIX peaK1114171, TaK 141114 14Hat1e 1411;1yu14p03a111131x

K0CM14t1ecx14M 143JvIeH14eM. B aCTp0x14M14qec1<0M MOfleJIPIpOBaHHIrI 11p14H51T31 3 pacq pa31114t11451

3 MexaHn3Max Hapa60T1<14 cno>1<H1>Ix opraHHtleCKHx MOJ'IeKyJI (COM) 3 OIIpeZLeJ'ICHHBIX cnosxx

nemIHBIX MaHTHiz’I HBIJIPIHOK. HpoaHaJIH3np03aH0 311145111146 Henmpbymonnblx x14M14qe01<14x

npouec003 B MHOFOCHOfiHLIX JICIUIHBIX MaHTHSIX HLIJIHHOK Ha (bopaOBaHHe COM Ha paHHHX

013111451X o6pa303a1114>1 MaJIOMaCCI/IBHBIX 3Bésn. Pa33141‘a51 B ,IlI/IccepTaIII/IOHHOfi pa60Te

aCTponnqKaa MOILCJ'IL 3a cq 33eneHI451 3 H66 He11141b1by3140HH31x npoueCCOB B J'ICIISIHLIX

MaHTI/ISIX nLIJmHOK 14 306aBneH1451 HOBBIX peaxunfi, a TaKme yrqeHHLIX KHHemqecmx naHHBIX

6yneT cny>1<14T3 nonesnBIM PIHC'IpyMeHTOM B npencxasaax 330310111414 COM Me>I<33§311H0171

CpCIlbI.

flHccepTanna E.B. B0pme30171 COCTOHT 143 BBeneHmI, Tpéx rnaB, 331302103, c111401<a

nuTepaTpI 14 Tpéx np14110>1<eH141>’1. H0 pesynBTaTaM nuccepTaHHOHHofi pa60'r31 ony6J1141<03aHLL

tIeTLIpe CTaTLH B peueH314pyeM31x Haytmblx >I<ypHaJ1ax 143 cnncxa BAK.

B0 BBeJIeHHH aBOMTca 110301.131 B nonL3y aKTyaJILHOCTH pa60T, npencraBJIeHHLIx 3

nucceprauHOHHofi pa601e, 011140313a10'r051 nonxonbl 14 Mew/1131, HCI‘IOJIB3yeMLIe 3

aCTpOXI/IMI/I‘IeCKOM MonennpOBaHnn.

B Haqane nepBofi FJ'IaBLI I43naraeT051 acrponnqecxaa MOLLCJ'IB, 0314c313a101ua51 KHHeTHKy

x14MI4t1e01<14x coennHeHm‘z’I Ha qBIpex 013111451X 330310111414 I'IpOTOl'IJIaHeTHOI‘O m4c1<a c

conbsoBaHueM OHHOTOHC‘JHOi/i Monenn PRESTA, 6a314py10me171cs1 Ha ceTKe x14MI4'1eCKI4x

peaKuHfi ALCHEMIC. HpOBeneHO CpaBHeHHC nByx- 14 Tp'e'xcpa3Hofi Monenefi Ha CTaLlI/ISIX o611a1<a

I4 ancxa. Pe3y113TaT31 paC'ieTOB 1101(a3aJ114, LITO 06c MOIICJ'II/I npencxa3313a10'r cna60

paannqalomnecx 3a314014M0cm KonueHTpaImfi x14M14t1ec1<14x coeJmHeHnifI BO BHyTpeHHefi 0611a0114

nporonnaHeTHoro 11140Ka, Toma KaK 3 YJIaJ'IeHHBIX .0'1 33e31131 o6nacmx Ha6111011aeTc>1

cymecmennoe pasnwme 3 pacqm BeJII4tII4Hax. BBMBJIeHo, 310 Tpéxq1a3Ha51 MOflCJII:

npencxasmBaeT yIIOBJIeTBOpIdTCJIBHOG cornacne Memy pacqHBIMH 14 Ha6JIIOLlaCMBIMI/I

KonueHTpaunmn MOHOOKCHfla yrnepona, yrnexncnoro ra3a 14 MeTaHOJIa 3 J'IeMHBIX MaHTI/ISIX

HLUII/IHOK Ha CTaIlI/II/I MOJ'ICICyJISlpI-IOI‘O o611a1ca. Kp0Me TOFO, 0H3 I'IpeflOCTaBJ'ISIeT 6on3mee ‘JI/ICJ'IO



HOTeHunaJIBHBIX HHmIKaTopOB npon3omenmefi BCHLIHJKH CBCTHMOCTPI B laJIeHHBIX o6nacmx

HpOTonJIaHeTHoro macxa 110 cpaBHeHHIo c 113yx¢ba3Hofi MOJIeIIBIO.

Bo BTopofi rnaBe l'IpCLlCTaBJIeHbI pacqHBIe pCByJIBTaTBI, HpOCJIeXfl/IBaIOHlI/Ie aBomoumo

COM B HO3BC3IIHI>IX 51;:a. B naHHofi rnaBe I/ICHOHBSOBaJIaCB aCTponnqKasI MonenB,
OCHOBaHHaa Ha Tpéx¢a3HOM KOILC MONACO, KOTopafl BKJIqaeT no omenBHocm KHHCTHKy

ra30Bofi (basm, l'IOBeHOCTl-IBIX CJIOCB JICILSIHBDC Mann/1171 Me)K3Bé3L[HBIX HBIJII/IHOK 14 rny6HHHBIX

CHOCB nenaHof/i MaHTHH. I/cozzHasl MOIICJII: 65mm pa3BHTa BaXCHBIMI/I nononHeHI/IHMH, cpenm

KOTOpBIX - Hennq)(by3n0HHaa XI/IMI/ISI Ha nosepxnocm n B Tonme nemmofi MaHTHH. OGHOBJIéHHaa

MOJICJ'II: HCHOHL3OBaJIaCL mm pacqéTOB 3Bomomm COM B ,ElOBBéBIlHOM smpe L1544 PI

cpaBHHBanaCL c upeaymHMB pacqaMH 1111a flaHHOI‘O OO’bCKTa. l'IOKa3aHo, qTo paaTaSI B

nuccepTaupIOHHofi pa60Te MOLLCJ'IB, BKJIqalomasI B ce651 Henn¢<by3H0HHBIe xuaecxne

npoueccm B nemnmx MaHTnslx HLIJIHHOK, BOCl'IpOI/ISBOHI/IT 0THOCPIT€JII>HBIC conepyxaHna COM

(CH30H, CH3CHO, NHzCHO, HCOOCH3, CH3OCH3) B nozBéaOM smpe L1544 11pm

IlOl'IyIlIeHI/II/I, ‘-ITO peaKTPIBHafl necop6upm npOTeKaeT c 3(I)(bCKTI/IBHOCTBIO ~ 0.1%.

B TpeTBefi rnaBe anccepTaum/I Haxomrrca Koppemmun Memny conepmaHHxMu

(bopMaaernna 14 MeTaHona B XOJ'IOLLHLIX HJ'IOTHBIX 51,3;a n nenaIOTcx IIOl'IIJITKI/I paspemeHI/m

npo6JIeMB1, a HMCHHO, nepeoueHKn cymeCTBYIOUIPIMI/I aCTpOXI/IMI/It-ICCKI/IMI/I MOIICJISIMI/I

COfleCaHI/Ifl (bOpMaJ'IBILel'I/Ifla (H2CO) B ra30130i’1 (base. H2CO (bopMpeTcx B ra3030fi (base B

peaKuHH CH3 + O c HeCKOJILKPlMH KaHaJIaMH l'IpOJIyKTOB H + H2CO (1), HCO + H2 (2), COH + H

(3) PI CH + H20(4). Hpn 3TOM KaHaJIbl (1) n (2) HOMPIHI/IpyIOT. B III/IccepTaHI/IOHHOfi pa60Te

l'IOKaBBIBaeTCSI, ‘ITO Ha6meonaeMB1e conepncaHmI (popMaJIBneaa cornacoTcz c pacqHBIMH npn

COOTHomeHHH KaHaJ'IOB H + HzCO : HCO + H2 = 1 : 8. RPM 3TOM HBMCHCHHC IlpyTI/IX napaMeTpOB,

TaKHX KaK: cxopocn. nonnsaunn KOCMI/I‘ICCKI/IMI/I nyaH, meTanaHOCTB, conepmaHI/Ie aTOMOB

yrnepona 14 Kncnopozla B Haqane 3BOJ'IIOHI/II/I mpa, cxopocn, peaxunfi B paSyMHBIX npenenax, He

HpHBeJIO 1c snaaOMy B3MeHeHnlo pacqHBIx 3Hat1eHm>i conepxcanua HzCO.

B Kouue l'IpIrIBOJISITCSI OCHOBHBIC BBIBonBI H saxmoqHx no PICCJ'IeflOBaHI/IIO.

Han6onee Ba>1<HB1MpI OpHFPIHaJILHLIMPI pesynBTaTaMH, nonyqHBrMH B pa60Te

E.B. BopmeBofi, cnenyeT I'IpPIBHaTLZ

1. Pa3pa60TaHa 14 anp06np0BaHa (1)143I/IKO-XI/IMI/I‘ieCKaSI MonenB, onHCBIBalomaa KKHeTHKy

XI/IMI/I‘ICCKI/IX coennHeHnfi B J'IeIlflHLIX Mann/151x MemaBéamx HBIJII/IHOK c ytIeTOM PIX

MHorocnofiHofi CpKTypBI, mm ormcamm nnqecmx npoueccon, PIHHLIPIPIpyeMBIX BCIIBIHIKaMH

csemmocm B HpOTonJIaHeTHBIX mcxax.

2. HafineHHHe OTHOCHTCJILHLIC conepmaHI/m CJ'IO)I(HI>IX opraHqCKpIx MOJIeKy'JI CH3OH,

CH3CHO, NH2CHO, HCOOCH3, CH30CH3 B nozBéaOM impe L1544, paccTaHHBIe c yqOM



H6I[I/I(1)(l)y3I/IOHHLD( XI/IMI/I‘ICCKI/IX nponeCCOB B J'ICILSIHBIX MaHTI/Iflx HBIJIPIHOK, HaXOJIHTCH B

yLLOBJIeTBopHTenLHOM cornacpm c Ha6JIIozLaeMLIMH.

3. PasBHTasI Tpéxqia3Ha51 aCTponqCKaa MOfleJIb, B ommme 0T ILBq)a3Hofi, l'IO3BOJISIeT

HOfiI/ITBCSI 6J1H3KHX K Ha6J'IIOIlaeMLIM conepxcaHHi/I OCHOBHLIX yrneponconepmamnx KOMHOHeHTOB

JICIISIHBIX MaHTHfi (C0, C02, CH3OH).

KaK H JIIOGasI acepTauna, pa60Ta E.B. BopmeBofi He HHIHCHa HCJIOCTaTKOB.

1) B aCTponnqKOM MonennpOBaHpm He yaLIBanHCL (bnsnxo-nnqecxne npoueccm c

yqacmeM BaH-Ilep-Ba'IBCOBLIX KOMl'IJIeKCOB, xom B ycnommx HHBKHX TeMHepaTyp

Me>I<3Be3nHoiF1 cpenbl Tame KOMHJICKCBI nerKo o6pa3y10'rca n Tame 1'13.p MoryT BCTyIIaTL B

I/IHflyHHpOBaHHBIe nsnytleHHeM peaKunn B nemIHLIx MaHTI/ISIX HBUIHHOK.

2) B maBe 3 yTBeCZlaeTCH, qTo OCHOBHLIM HCTO‘II-II/IKOM (bopManLnemna B ra30B0171 (base

HBJISICTCH peaKunn CH3 + O c HCCKOJIBKI/IMI/I KaHaJ'IaMH HpOIIYKTOB H + HzCO (1), HCO + H2

(2), COH + H2 (3) PI CH + H20(4), me KaHaJ'IBI (1) 14 (2) HOMHHpIOT. B MoneKyJIapHOM

06J'IaKe peaKuna l'IpOTeKaeT B ycnonnax enHHntIHoro CTOJIKHOBCHPISI, nocxonmcy BpeMH

peaxunn HaMHOI‘O MCHBHIC BpeMeHn rasomr-temqecmx cromcHOBeHufi. PeaKuna CH3 + O B

yCJ'IOBI/ISIX enHHHqHBDc CTonKHOBeHHfi 3KCHepPIMCHTaHLHO I/ICCJ'ICIIOBaJIaCI: B pa60Te: Balucani,

N., Leonori, F., Bergeat, A., Petrucci, R., & Casavecchia, P. (2011). Crossed-beam dynamics

studies of the radical—radical combustion reaction 0(3P) + CH3 (methyl). Physical Chemistry

Chemical Physics, 13(18), 8322-8330. B 3T0fi pa60Te BKCHepPIMeHTaJIBHO 06Hapy>I<eHo, qTo

OCHOBHofi HpOIlyKT peaKIIHH - (bopMaJILnernn, two He cornacyeTcsl c npennonoxceHHeM,

HpHHSITBIM B nnccepraunn.

3) lIHccepTauna HanncaHa I‘paMOTHO, Mo>1<Ho Hafim numb He3HaqHTeJIBHoe KonnqTBo

op<borpa¢>nqec1<nx omn6ox, H0 npnccTByeT HeIcOTopoe Konnqecnao He 06menpnnarmx

HasBaHnfi TepMnHOB: CTp. 68 — «Teopnx TpaH3PITHOI‘O cocmxmm» BMeCTo «Teopnx

nepexonnoro cocrommz»; crp. 92, 97 n 117 «061mm» BMeCTO «omocmenBHoe

conepxcaHne»; CTp. 126 «nepeeCTHBIX nyqKOB» BMeCTo «CeIHCHHLIX nyqKOB» 14. m.

HCCMO'I‘pfi Ha anenepetmcneHHLIe HenoqéTLI H sameaHsI, pa6ora npencraBJmeT co6ofi

HOJIHOHCHHOC caMOCTOflTeHBHOC HCCJICLEOBaHHe PI OCTaBJvieT TOJIBKO nonommenbnoe

BneaneHHe. B pa60Te npocnexcpIBaeTcx qéTKax non/ma, BBIl'IOJIHeH 60mm01‘71 O6'béM paCHéTHo-

TeOpeTI/I‘ICCKOi/i pa60TL1. HpencraBneHHBIe pesynLTaTBI c00TBeTCTBy10T MHpOBOMy ypOBHIO, PIX

nocrosepnocn: p1 aKTyaJIBHOCTB He BbI3BIBaeT COMHeHI/If/i. 3aKJIqeHH51 PI BLIBOJILI 0600HOBaHLI.

Honoxcem, BLIHOCI/IMBIC Ha sanm'ry, conepxcaT OpPIFHHaJIBHBle peByaaTBI. Ha33aHHe pa60TLI

COOTBeTCTByeT eé conepmanmo, aBTopetbepaT PI OHY6JIPIKOBaHHbIC CTaTbI/I IIpaBI/IJIBHO PI l'IOJ'IHO

0Tpa>1ca10T conepxcaHne mccepTaunn. Bcé 3T0 YKaSLIBaeT Ha cocroaTeJIBHOCTB E.B. BopmeBofi,
3



KaK CflMOCTOflTCJ‘ILHOI‘O I/ICCJIeLlOBaTeJBI. 1/13 Bcero BBIHICCKaBaHHOI‘O neHa BBIBOJI, ‘ITO

Ill/ICCCpTaLII/IOHHaSI pa60Ta «Hpoueccm B ancop6HpOBaHH0M Bemecme PI PIX BJII/ISIHI/IC Ha

XI/IMqCKo ammoumo IlOBBéSIlHLIX smep p1 upOTomIaHeTHHx Ill/ICKOB» orBeqaeT KpI/ITepI/ISIM 11.9

HOHOXCCHI/ISI o nopsmlce HpI/IcCllCHI/IH yqéHLIX CTeHeHefi, YTBepMCJIéHHOFO HOCTaHOBHeHHeM

HpaBHTenLCTBa Poccnficxofi CDenepaunn N9 842 OT 24 CCHTSIGPSI 2013 r., a eé aBTop, BopmeBa

EKaTepHHa BnannMHpOBHa, 3acny>KKBaeT npncymenm yqéHofi CTeHeHH KaHmmaTa (bl/IBI/IKO-

MaTeMaTqcxn HayK no cneunaJILHocm 1.3.1. - (Dnsnxa KOCMoca, aCTpOHOMpm.
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