“YTBEPXKJIAIO”

3amecTHTens UpeKTopa 110 Hay4HO# pabore
DeepantbHOro rocy 1apeTBEHHOTO G10IKETHOTO
YUPEXKICHHS HAYKH

OT3b1B Beymeii opranmszanun Ha AMCCEPTAMHOHHYI0 paboTy
Bopmepoii Exateprusr BragumuposHsr

“lpoyeccer 6 adcopbuposannom Gewecmee 1 ux GIUAHUE HA XUMUYECKYIO D60MI0YUIO
0036E30HbIX A0€p U NPOMONNAHEMHBIX JUCKOE” IPEJICTABICHHYIO Ha COUCKAHHE YIEHOH CTENEeHH
KaH/uaTa PU3MKO-MaTeMaTHYECKHX HAYK 110 CIEHATbHOCTH “1.3.1 — pusmuka xocmoca,
acTpoHOMHS”

Huccepranuonnas pabora Bopmesoit E.B. “IIponeccsr B aICOPOUPOBAHHOM BEIIECTBE M HX
BILHSHAC Ha XHMAECKYO SBOIIIOIHIO H03BE3HBIX A1ep U HPOTOIUTAHETHBIX JUCKOB” BBIMOTHEHA
B UHcTuTyTe AcTponomun Poccriickoii Axanemun Hayx. Ona cocrout u3 BBCJCHHMA, TPEX IIIaB,
3aKVIIOYUEH A, TPEX TPHIIOKEHHH W CIIHCKA JTHTEpaTyphL, BKJIIOYArOMEro 235 HamMeHOBaHHIL.
O6mwit 0658m mucceprammm 183 CTPaHHIL.

Kocmuueckass meuie omme w3 kmodeBsix KOMIIOHCHTOB  MEX3BE3IHOH CpelBl, KOTOpHIi
OHPE/ICIACT €€ TEIIOBbIE, TUHAMHYICCKHE H XHMHUYECKHE CBONCTEA. TThITE HE TOJIBKO Y4acTBYeT B
00pa3soBaHMM IPOTOMIAHETHBIX JHCKOB M IUIAHETHEIX CHCTEM, HO H IPOLECCHL, HAYINHE Ha
MOBCPXHOCTH IBUIMHOK, BaKHBI /UL NOHAMAHMS MPOHCXOMKICHHS KM3HH, 3aBA3aHHOIO HA
(GopmupoBanue  croKHBIX opranudeckux momekyn (COM). JIeHCTBUTENbHO, B ILIOTHEIX
MOJICKYJIAPHBIX O0akaX W NpPOTOIIIAHETHBIX AUCKaX, BO-TIEPBBIX, CIOKHBIC MOJIEKYJIBI
sQexTHBHO OcenaloT Ha mBLM, 00pasys nemsiHble MaHTHH, a BO-BTOPBIX, 3TH MAaHTHH, II0-
BUTAMOMY, SBJLTIOTCS O4YeHb 3¢()eKTHBHBIM Katammsatopamu mins  QGopmuposanus COM.
Hecmotps ma oweBmmmyio saxmocTs TIPOLECCOB XUMHYECKOH 3BOJIONHME HA MOBEPXHOCTH U
MaHTHH IBUIM, 3TH IPOIECCH €IlE HeI0CTaTOYHO HOAPOOHO H3YYEHBI, & MOICIM ONHCAHUS
XHMHYECKHX IPOLECCOB B HEKOTOPOM CMBICTIE JOCTATOYHO IPHUMHUTHBHEL OTYacTH 3T0 CBs3aHo,
¢ 0OraTrcTBOM XMMHYECKHX TIPOLIECCOB, a OTYACTH C TEM, YTO HMEIOIIHECS BO3MOKHOCTH
Oy 9eH s HabMOAATebHBIX MPOSBICHUH XHMUUECKIX IIponeccoB orpanudensl. B 6yaymenm,
HUK/cy6-mm, a Takke YO Temeckomns CICAYIOIICTO [IOKONICHHSI, TAKHE KaK paspabaThiBaeMbIi B
Hucruryre Acrpomomun PAH Crextp-Y®, noMoryT mosmyquT st BascHbie HabmoaaTenLHke
Aanuble. Bocmonuenuio xe mpobenos B TCOPETHYCCKOM NOHUMAHHHM XMMHYECKOH SBOIOLUM
MOJIEKYJIIDHOTO rasa MNpH CORCHCTBHH MeK3BE3HOIM IIBUIH, a TaKXe HaOIIoNaTeNbHbIX
TPOSIBIICHUH BIUSHHASA XUMHH B JICISHBIX MAHTHAX [UIHHOK HA PacTIpoCTPaHEHHOCTH CIIOMKHBIX
MOJICKY ]I, MOCBALIEeHa paboTa, pe/IcTaBIeHHas B aucceptanuu bopriesoii E.B.



Jluccepranust YETKO CTPYKTYpHpPOBaHA, a MaTepHain IOHATHO H IOCTYIIHO W3J1araercsi U B
JOCTATOUHOH Mepe HIUIOCTpUpOoBaH. JluccepTanus Ha4MHACTCH C mo/ipoOHOTO BBEJICHHS B
po6IieMy, OTUCEIBAIOMIETO aKTy ATbHOCTE H mpo6IIeMaTHKY XUMHYECKAN 3BOIIIOLIH IPH yIaCTHH
[IBUTA B MEK3BEIIHON Cpejie, a TAaKKe [0CTAaBJIeHHBIE Nepe/l MCCEPTAHTOM LEIH 1 3a/at 06
M3YUEHHH BIWSHHS MHOTOCIOMHOM CTPYKTYPBI TBUIA 1 HenudQy3uOoHHBIX MPOIECCOB Ha
MpOTeKaHHE XUMUYECKAX PeaKIii B MEK3BE3HOM cpefe.

3a Beenennem cneayer ['naga 1, B KOTOpO# pacCMOTPEHO Kak MHOTOCIIOIHAs! CTPYKTYpa JeAsTHbIX
MAHTHH TBUTH BIHAET Ha XIMHYECKHE IPOLECCH B MOIIEKYJISIPHOM I'a3e MPOTOIIAHETHBIX JMCKOB,
B TOM 9HCITE, TIOJBEPTAeMBIX BCTIBIIKAM CBETHMOCTH LEHTPAILHOH IIPOTO3BE3/(BL. [MokazaHo, 94TO
Tpéx(asHas acTPOXMMUUECKAs MOJCIb HO3BOJISET NOMYIHTh JIyHIIee COrMAChe HaOIIOJaeMbIM
COJIEp)KAHHEM OCHOBHBIX KOMIIOHEHT JICISHBIX manrtmii, conepxkanmx yriaepon (CO, COq,
CH30H), uem nByxda3sHast MOIEb, paccmaTpuBaeMoii B OOMBIIHHCTBE JPYTHX pabot. ITomumo
310TO, NONYYeHO, 9TO y4&T Tpex(asHoil CTPYKTYpbl MBUIH, CYINECTBCHHO YBENUIUBAET
KONMHYECTBO IOTEHIUAIBHBIX XMMHYECKHX MHJIMKATOPOB BCHBIUKH, MO OTHOMICHMIO X
nByx(azHoi Mozieny. Baxnoi 0COOEHHOCTHIO TIpe/ICTABIEHHOH MOJIENH TAKXKE ABIAETCS, TO, ITO
OHA OMNpENeNseT 9SBOJIONEIO CONEPKAHHS XAMUYECKHX SIIEMCHTOB B pasIMYHBIX 00JacTsIX
MPOTOILIAHETHOTO JIHCKA, YTO TAKKE MOXKET OBITH HCIIONB30BAHO JIIS THATHOCTHKH.

Bo Bropoii [l1ae, OMHMCAHBI PE3YIbTATh XUMUYECKOT0 MOICTTMPOBAHIT CJIOJKHBIX OpraHHYeCKUX
mostexys (COM) B IpEMEHEHHHM K MOJIENH JIO3BE3AHOIO A/1pa L1544, Tlpu 3TOM HCHOIB3YETCs
yiKe OTJIMYHBIN, OT HCIIOJIH30BAHHOIO B neproii rnase koma PRESTA, xon MONACO, B KOTOPBIA
no6asieHs! HequpQy3nOHHBIE IPOLECCH], HOBEIC KaHab] oOpasoBaHys aleTalbJICTHA U METAHA
BO JIBJY, @ TaK)Ke BapHallMH DHEPIUH necopbumu H u H». Tlokasano, 4To penuddy3noHHEE
TIPOIECCH BIHIOT HA (POPMHPOBAHHE COM BO JIBAY, a PEAKIMH IIPHCOSMHEHNS 1 a0CTPaKIMH
BOZIOPO/Ia, YCHIHBAIOT PEaKTHBHYIO necopbmuto COM, T.e. oforauieHue ra3oBoi (assl 3TUMHA
CIOYKHBIME MOJIeKynaMu. [oJydeHsl KOJMYECTBEHHBIE COOTHOIICHHS HEKOTOPBIX COM 1no
OTHOIIEHMIO K BOJSHOMY JIbIy. Takoke MOCTAaBJEHbl OTPAHHYCHHUS UL OTHOUICHMS SHEPTHH
nuddysun 1 fecopOIME MOBEPXHOCTHRIX JACTHII.

B nocnexngeii, peTheii ['aBe, Moprbukanyd Koja MONACO, paspaboTantas Bo BTopoi ['ase
IPAMEHSETCA K HAaOMONATENbHbIM JaHHBIM COJCPIKAHU dopmansaeruna H2CO B X0TOAHBIX
IOTHBIX supax. IlokasaHo, 9YTO XOTS MOJENb BOCIPOM3BOAUT dopMy 3aBHCHMOCTH
dopmanbaernaa Kak QpyHKIHIO HaOIro1aeMOoit SKCTHHKI(HH, HO B IIE€JIOM 3aBBIINACT CONCPHAHNE
110 OTHOIIEHHIO K HabmoaaeMomy. [Ipe/utoKeHo pemenre Ipo0/IeMEl TOBBIICHHOTO COACPHAII
dopmaibaerna (BO3HUKAEMOTO ¥ B JAPYIHX pacuéTax) ¢ MOMOIIBIO TOIOMHETEBHOTO KaHala
peaxmuu CHz + O -> H + H2CO, 1 mony4eHbl OrpaHiieHIs Ha K02 HUIHEHT BETBICHUS ITO
PeaKIyu.

JluccepTanysi HANKCAaHA OYEHb XOPOIIO — SICHBIM A3BIKOM, 3afatH YEeTKO IOCTABIEHBI, HX
peanu3anis 4 pe3ysibTaThl pacucToB 1T0/IPOGHO OIMCAHBI, OTIEYATKH MPAKTHIECKH OTCYTCTBYIOT
(marmpuMep, B MOIITUCH K PHC. 2.10), a ucronp3oBanue OYKBBI “€” palyer rias. ECTh HECKOJIBKO
saMeuyaHui K oGpopMIIEHHIO pabOTHL:

1. Tak kak paboTa MOCBsIIEHa, B TOM YHCJIE, CPABHECHHMIO € HabIroIaTeNbHBIME TaHHBIME (B
ka0l U3 TUaB), TO He NUIIHUM OBUIO OBl 10GABHUTH KPaTKOE OMMCAHME H3yHaCMBIX
06nakoB (BKMOYAs HMX HaOIIOMATENIbHBIC TaHHEIE) H, BO3MOXHO, H300pakeHus
Habmonennii. 1o OBUIO OBl BaKHBIM, HAPUMEP, B THCKYCCHH 06 ormuuuu L1544 ot
chepuueckoit GOPMBL

2. Ha crpanune 80 mcmosnp30BaH TEPMUH “ypcleHHas TUIOTHOCTS”, a Ha cTpanune 110
“gpcileHHas KOHIEHTpauus H “HENPEPhIBHOC M3ITYIeHNC neun”’. He Bcerpa scHO 3a4eM
HEKOTOPHIE TEPMHUHBI Iy OITMPYIOTCSA aHIIOA3bMHBIMH cioBaMu?



3. Ha pucynke 2.3 npuBeneHs! “xapThl cormacus’ O6HIHI 6 Mozekyn. Ilpu stom, xora B
TeKCTe paboThl CKasaHo, UTO KapThl OBUIM CBEPHYTHI C JHMArpamMMoil HAIIPaBIEHHOCTH
Teleckoma, M3 TEKCTa HE SACHO KAaKOMY MNPOCTPAHCTBEHHOMY pasMepy aHarpamma
HAlPaBICHHOCTH COOTBETCTBYET. [l09TOMY, M3 pHCYHKa HE NOHSTHO, OTpakaeT Ju
AMCKPETH3ALHUs 10 OCH a0CLHCC HA PHCYHKe 2.3 peallbHoe paspenieHne Hab oqaTebHbX -
NaHHBIX? ECin paspelnenne naHubIx 6ojiee rpyboe, To ClienoBao 6ol BEIOpATH HIAT 110 OCH
abcuuce CoOTBETCTRYIOIIMIT HAGTIOAEMOMY pasperennio. To xe camoe, Ha Puc. 2.4 1 2.8
— Ui HabIMOJaeMBIX TOYEK CTOMJIO OBl NOGABHTE IPOCTPAHCTBEHHOE paspereHue
HaOMIONEHNH KaK HEONpeNeNéHHOCTh  OIEHKH R, a Takxke B paznene 2.4.1.
JlononuuTenbHO, HE ONUCAHO KaK MOTYYaTich MOAETbHBIE Jy4eBbI€ KOHIICHTPALUH JIJISI
CPAaBHCHMS — KaKas MOJe/Ib Ipeinonaranack? Hampumep, ecin o671ako chepudeckoe, To
B HAlpaB/ICHHUH Ha [BUIEBOH MUK, YIHTHIBAICS JTH BO3MOXHBIH BKIAx OT 0GOIOYKH, B
KOTOPOH COZEpPIkKaHHE METAHOJIA, IO-BHIMMOMY, BBIIIE, YeM B anpe?

4. Paspmen 2.3.1 ¢ yu&toM BBIGpaHHON METPHKH CpaBHEHHS MAaHHBIX W pacdyéra B BUze (2.5),
HC YYUTHIBAIOMICH ITOTPEIIHOCTH HAGIIONAEMBIX BEIMYHH, a TaKKe, BO3MOXHO, HE
TIOJTHOCTBIO YHHTEIBAIOLMM TIPOCTPAHCTBEHHOE Pa3pelleHne (CM. 3aMeuaHne U3 [yHKTa
BBIIIIC) KAXKETCS CTPAHHBIM 00CY K [eHIE MHHHMYMOB ¢ynkumn F(t, R) Ha crpanune 73, 3a
IpEeIaMi TOYHOCTH METO/IA.

IloMuMo 3TOTO, HMEIOTCS HEGOIBIMTE 3aMEYAHHS IO CyLiecTBy paboTEI:

1. B rmase 1, pasmene 1.3 pesymsrarsl pacuéra Tpéx(asHOH XHUMHYECKOH Momenn
CPaBHHBAIOTCS ISl PA3IMYHBIX TEMIEPATYD ¢ HABIONATEIBHbIMY JAHHLM U JenaeTcst
BBIBOA O TOM, 4TO Temmeparypa T=16K u mmarensrocts crajuu 2x10° jer JIydiie
OIMCBIBAIOT AanHble, OIHAKO, YTO 3TO 3a HabIOaTe b HbIE nanHble? Kak IIPOU3BOIUIIOCE
cpaBHeHHe? B 9aCTHOCTH, CPABHHBAIUCE COMEPIKAHHMS BO BCEH TOMITE ThIa NBUIMHOK, WITH
TOIBKO ~ €ro  IOBEpPXHOCTHOM  wacTu? Hackonpko  00OCHOBAHHBIM  SBISIETCS
TIPEATIONIOKCHHAE, UTO B TCYCHWH CTA/IMH MOJIEKYJIPHOTO 00JIaKa, TEMIIEpaTypa 0CTasTes
TIOCTOSTHHOH ?

2. Bpazzene 2.3.5. BEIIONHEHA OIIEHKA Pe3yIIETATOR pacuéra IpH BapbEPOBAHUHE OTHOIIEHHS
sHepruu Jubdysuii u mecopbumu. HemomstHo, IIOYEMY paccMOTpeH Oonee y3kuii
muarasoH (0.3-0.6) xoTs, Kak 3aMeYeHo B TEKCTe, APyTHe aBTOPBI HCIIOIB3YIOT 3HAYECHUS
3a rpaHulaMu 5Toro muamasona (or 0.1 mo ~0.8). Tem Gomee myumee coriacue
HaOJIF0JaeTCs [T IIOTpaHHYHBIX 3HadeHni 0.3 u >0.55 ma MOJICKYIAPHBIX H aTOMAPHBIX
COCIMHEHH.

3. B rmase 3 mpexcraeieHo cpaBHeHHE pe3yIbTaTOB MOJCIBHOIO pacuyéra COmepIKaHMs
opmanbaeruna U HaGMONAEMBIX BEIHYMH B XOJOMHBIX ILIOTHEIX A0pax, U JenaeTcs
BEIBOJL O COOTHOLICHHH KaHaoB peakiuii roperns CHs+0 kax HCO+H:H,CO + H=8:1,
Tax xak cam aBTOp 3aMeUaeT, 4TO JANBHEHINCE YBEIHUEHHE OTHOMCHHS K03 duirenToB
BETBJICHHA HE M3MCHSCT PE3yIbTAaTOB, CTOMIO Obl c/iefarh Gollee akKypaTHYIO OLEHKY
KaHaJIOB BETBIICHHS B BUJIE BEPXHETO MIPEEIa.

Tem ne MeHee mepeunciieHHBIE 3aMEYAHUS HE SBISIOTCS CYIIECTBEHHBIMU — paboTa HamucaHa
TIPEKPACHO M CONCPAKHT OHCHB BAXKHYIO H HOBYIO HHQOPMAIHIO O XUMHH MEK3BE3HOM CPEIbL
ABTOpe(hepaT NOTHOCTEIO OTpaXKaeT ConepIKaHue IHCCEPTALIHH.

Bce BbIHOCHMEIE Ha 3aIUTY MOJOXKEHHS OIYBIMKOBAHLI B 4 BEIYIUX XXypHallaX (M3 HUX TPH
paboTe! B jKypHaax nepsoro kBaptuias WOS o acTpo(H3KKe), UTO COOTBETCTBYET TpeGOBaHHEM
BAK o mpucysxnenns yugsIx creneneii. JInumbiii BKIaz B paboTe! 4ETKO 00603HAYEH.

Huccepramuonnas pabora E.B. Bopimesoit “llpoyeccer 6 adcopbupoeannom eewgecmee u ux
GRUAHUE HA XUMUYECKYIO I6ONIOYUIO O036E30HBIX S0P U NPOMONIAHEMHBIX OUCKOE” OTBEYACT
BCEM TPeOOBAHUSAM, IPEABIBISEMBIM K THCCEPTALIHSIM HA COMCKAHHE YY€HOH CTENIEHH KaHaH1aTa
(usnxo-matemaruueckux Hayk ITomosxkenueM o IPHCYXACHUH yIEHBIX creneHel BAK, a e€ aprop



Exarepuna Biagumuposua Bopriesa 0e3ycloBHO 3aciTyKMBAeT NPHCYXKIEHHS €H HCKOMOH
CTemeHy 1o crnenganbaoct “1.3.1 — dusuka KocMoca, aCTPOHOMHS ™.

Joxnazx E.B. Bopmesoii mo mMaTepuaiam juccepTanii OLT 3aciyinan, 00CykAEH U on00peH Ha
O6beunénnoM Actpodusuueckom cemunape OTHU um. A.®. Hopde PAH ot 25 mosabps 2025.

OT3BIB TIO/rOTOBIICH KAHIAIATOM QHU3HKO-MATEMATHIECKUX HayK 1o “cnemuanbaoctd 01.03.02 —
actpodusuka ¥ 3BE3AHAS ACTPOHOMMA , CTapIIMM HAay4HbIM COTPYJHHKOM CEKTOpa
teoperrueckoit actpodusukn OTU mMm. A.®. HMoppe PAH Cepreem AnexcannpoBHIeM
banameseiM.

Crapimmii Hay9HBIH COTPY THHK o

OTHU um. A.®. Modpde PAH, s
y—
K.Q.-M.H. N T C.A. banaies

3aBeyIONHI CEKTOPOM TEOPETHIECKON acTPOQH3UKH,
OTU um. A.®. Nopde PAH,
I.G.-M.H.

yiaeH-kopp. PAH %’—? A.B. WBanunx
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Caenenns 0 Beaymei opranu3anuu

denepanbHoe TOCYAAPCTBEHHOE OIOKETHOE YUPEKICHHE HayKH
duzuko-rexunueckui HHCTUTYT UM. A.@. Modde Pocculickoit akageMnn HayK,
Anpec: IMomurexuuyeckas yi., 26, Cankr-lletepOypr, Pocens, 194021
Tenedon: +7(812) 297-2245

@akc: +7(812) 297-1017
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