
OT3bIB
o+I4qna,'rl,Horo onrroHeHTa - Iyunna Angpen Augpeenlrva Ha

Ar.rcceprarluouuym pa6ory A,rerccaugponofi [apr,u ArenceesHbr
<<CnenrponrerpuR nonuoii noABurKHocrr.r a3orcoAepxtarrlux

reTepoql{KJIIrqecKI{x coeglruenufr lr anaplrftno xnMltqecKr{ onacHr,rx BeIrIecrB)),,
lpeAcraBJreuuyro K 3arrlrrre Ha coricKaHlre yvenoii creneHn KauArrAara

xnMltqecKIIx HayK IIO CleqI{aJIbHocTr{
1.4,2. Algaturu qecKaq xrMrq

l. Arcrya.,rurocrt pa6oru

UneKTpoMerpr4q rzoHnofr [oABrixHocrr4 fiBr_sercr rrepcneKTr4BHrrM MeroAoM
SKCIIPCCC-AHAJII43A XI4MI4IIECKI]X COCAI4HENUiT, U HACTO'IICC BPEM' HAIIICAIIII4M
ruupor<ufr crreKrp npr,rMeueHr4r Ans KoHTpors ra:oeofi Sasri V AHAJI]]3A
noeepxnocrefi pasuoo6pa:urrx o6t eKroe. K ocsonriuv fiper4MyrlecrBarra lanuoi
TEXHOJIOTI4I4 MOXHO OTHCCTI4 BbICOKYIO CKOPOCTb A]J.ATI:1.3A, qYBCTBI4TCILHOCTb,

IloprarriBHocrr npu6opon 14 orcyrcrBrre neo6xo4rarraocrr4 B BaKyyMr-rpoBaHHErx
cllcreMax. 3rtl Aocrol4ncrBa flo3Borslor npeAnoJlararb o noreHqna,uHofi
BO3MOXHOCTT.{ [ClOJrb3OBaHr,rr MeroAa cneKTpoMerpr4z uonHoii noABr.lxHocrr4 AJrt
6olee tulrpoKoro cneKTpa 3a,4aq, oco6enHo rpe6yrcurux oneparlTBHocru.
HanpI,IMep, gKoJrorruecKofo MoHr,rropunra, KoHTpoJrs 6eaonacnocru Ha
npor43BoAcrBesnrtx o6rexrax, a raKxe B cnyqae upe:nu-rafinsrx cutyaquit. Olnaro
IzMeercr p.sA TpyAHocref, roroptie n uacroarqufi MoMeHT clepxrrBaror pa3Bhrrzre v
npaKTr4rrecKoe ricnoJrb3oBaur4e MeroAa. B nepeyro oirepeAb, 3To cJroxHocrb B

peaxqui, [por4cxoiqrtq]ix B

HeAocraroquoI rlsyvennocrtrc

I4HTeprrperarrur4 cneKTpoB t43-3a MHO|O O 

'paZUX 
BO3MOXHbTX t4 OH-MoreKyrqpHbrx

4peftQonou npocrpaHcrBe
MexaHH3MoB Qopvrapoeanrax

orcyrcrBt4e MeroArrK npo6oo16opa,

BbrrBJreHHbIX xapaKTepxcrrrr{ecKllx ctrrHalroB. fux peureHur srux npo6lerr,r uyNno
npoBeAenr4e rrrupo(oro cneKTpa racc:re4oeauufi, Koropr,re no3BoJtrr cSopuuponarr
HayqHyro 6asy gtrx r,rHTepnperaqur4 cneKTpoB u pa:pa6orart 'rpe6oranux r
nporleAype npo6oor6opa AJrfi KouKperHrrx ycnonuii u coegxHeHrafi.

I aK KaK nocraBJ'teHHarr 3aaaqa rBJTsercs cnoNsofr, Aopofocronuefi r,r

rpe6yronleii 3arpar BpeMeHLr, To neo6xo4rauo npoBo.qllTr r4ccrre1oBattrr- 14

ycraHaBirr,rBarb 3aKonoMepHocrr4 AJrr KJraccoB xrl MuqecKnx BeulecrB. I4veilso
raroft no4xo4 z 6r,r:r ucnonrsoeaH AreKcangpoaofi [.A. e pa6ore, fAe B Kar{ecrBe
o6texroe [ccJreAoBaHrzr 6un mr6paH KJracc a3orcoAepxaqux ferepollr4Kr]ilrecKrix
coe4unenr.rii (a:onon). 3ra rpynna coeAzsespifi HarrrJra rrrr4poKoe npr.iMeHeHr.re Li

paclpocTpaHeHue B MeAi.rquHe, lpapMaKororr4u, xriMr4r{ecKofr npoMbrurJreHHocrr4, a
TaKXe tBrqercx Qparl,tenroM HoBbIX cI4HTerI,IqecKI4x ragga6usolrAoB, B cocraBe
KOTOpbIX npUCyTCTByIOT a3OTCOAepxal]]r4e feTepoilr4KrIIqecKxe coeAr4HeHr4s.

TaxNe cnegyer o6parurt BHHMaHrre Ha ro, qro n uacroarqrli MoMeHT Bo3Hr4Kaer
ueo6xo.qnuocrb pacrrrupeHu-s HoMeHKrarypu aeapnfruo xLrMliqecKa onacHbrx
coe4raneuufi, Koropbre ueo6xoguivo KoHTpollr4poBarb KaK Ha npor43BoAcrBe, TaK 14 B

,4eTeKTOpa, kr

I4oHoB. Taxx<e

xrrMuqecKr,re csofrcrsa r4ccJreAyeMbrx
cneKTpoB oT KOHIIeHTpailI4I,I BeUIeCTB,

Koropbre AoJrxur,r yr{r4TbrBarb $usuxo-
coe.4rzueuai, It 3aB14 cI4Mocrl i43MeHeHI4t

npnBoAL{T K CHV XeHi4IO AOCTOBepHOCTI4



Mecrax MaccoBoro cKonJreHlr.r nrc.qefr. llepevent raKr,rx coeAr{HeHzfi ycranoeleu
MeroAaqecKl4Ma peKoMeH AA\I1'flMLL <opraHra:aqz r MeAr4Ko-caHr4TapHOfO
o6ecne'{eHzs npv reppoplrcrr,rqecKr4x aKTax c r4crro.rrL3oBaHrzeM orracHbrx
xl4Mr.rqecKr4x 14 OTpaBJrrrotqux BerqecrB), yrBep)K.4eHHbrx Muuucrepcreou
3rpaBooxpaHeHuq PoccuficKofi @eAepaquz. B cessu c 3Tr,rM aKTyaJrbHbrM rBJlrerct
rzccreaoBaHue cneuudlrar<u. aHarhr qecKux cgoficrs cneKTpoB aoHHofi
noABr,rxHocrr4 r.r pa-:pa6orxa MeroAoB AereKTrzpoBaHr,rs a3orcoAepxaxlr4x
ferepour'rKr[qecKl4x COerr.rH e:duit u aeapuituo xr,rMr4qecKri onacHbrx BeurecrB.

luccepraHrolr cSopuylzpoaa'a rIeJrr, rccJreAoBaHr,rq - ycraHoBneHr.re
3aKOHOMepHOCTefr MeX(Ay XapaKTepoM crreKTpoB rzonnoft ro,4Br,rxHocrr{ v
crpoeHrieM accJre.qyeM6rx a3orcoAepxauux rereporlr4KjrrzqecKr.rx coepuueuuit u
anapu[uo xriMr.{qecKr4 0rracHbrx BeulecrB .qJrr r]x oneparr.iBHofo o6uapyx<eHur.

,,{trx atrnolHeHr4r nocraBJreHHoft qeln aBTopoM 6ulu pe'rentr creAypu'e
3aAaqrr:

1. Paspa6orxa MeroAi.iqecKlrx ro.{xoAoB K aHaJrr.r3y cneKTpoB raossoi
noABr,rxHocrr{, ofipeAeJreHrre xapaKTepHbrx :Ha'{eHafr rzoniroft IIoABr.rxHocrr4
uccneAyeMbr x coenuseuufi .

2. 3ncneplrueHTaJrbgoe accrreAoBaHr4e 3aBr4cr4Mocrr4 xapaKTepr4crrzK cneKTpoB
tionuofr rroABl4xHocrlt, B r{acrHocrrr aMnJrI,ITy.4EI cLIfHanoB. or
KouueHrparlr4r4 BeulecrBa e rasoeofi Qa:e. Oqeuxa npeleJra o6wapyxeuux u
pa6overo Ar4arra3oHa (oHueHTpaqufi ucclegyevux AXOB.

3. KeaHroso-xuuuqecxuft pacqer rura.rsnnfi Bo3MoxHbrx pearuufr

no.4B14)KHOCTI,L

3apefrzcrpr4poBaHo n Peecrpe cpeAcrB
cBI4,{eTeJIbCTBa O nOBepKe, aTIeCTAUIdII

nprr npoBeAenvrr rzccreloeaurzfi,
u3MepeHHi4 rz Meer aei.rcreyrcruue

n xaru6poerz. Tarnu o6pa:ov,

oopa3oBaHl4f, I4OHOB, aHalIlI3 [OIyrIeHH6IX AaHHbIX IZ lix COOTBeTCTBIZT

xapaKTepy cneKTpoB rzonuofr
4. Paspa6orrca MeroAr4Kr{ npo6oo16opa u onpeIeJreHr4 e ycrroBuv

Qnrzr<o-xavaqecKt,ix ceoficraAeTeKTI'IpOBaHI4 t B 3aBI4CI4MOCTLI OT

r4ccJreAyeMbrx coeluuentt ft .

5. onpe4enenrze sHaqeHr4ft uonnoft [orBr.rxuocrr4 r4ccreAoBaHnb]x coeguneuaft
u nrr6op crfHa:roB, opr4eHTr.rpoBaHulrx Ha r{cnorrL3oBaHr4e s cocraee 6a3rr
.qaunbrx B crreKTpoMerpax uonuoi nolBr4xHocrr4.

2. {ocronepnocrb pe3y.,'rr,TaroB rrcc.,.reAoBaHl.rq u o6ocnonausocrb HayrrHt tx
no.noxennfi, BbrBoAoB u penolreHgaqlrfi

Mero4o,norux pa6omr 3aKJrror{aJracb B r43yqeHr4r4 xapaKTepr4crr4K cne KTpoB
aoi rofi rloABr4xHocrrr coegnneHzfi c oAr4HaKoBLrMr4 crpyKTypHLrun Sparrraenralrra.
llponeAeH anaJrr.i3 Jtrreparypgbrx AaHHbrx 14 r4x cpaBneHr.re c [oJryrreHHbrMr4 B xoAe
3Kclepr.iMeHTalrbHbrx r.iccJleAosarufr. pe3ynbraraMr4. B npoqecce BbrnorHeHr4q
pa6orbl 6r,rrrl ucnoll3oBaHbr coBpeMeHHbre Mero.qbr $u:nro-xlrunqecKoro aH uv3a
(cner<r:poverpus raosnofi rro.qBr,r)r{Hocrt4, -f,MP-cuer:rpocKorrur AJrr noATBepx,qeHrrt
crpoeHr4r r,r qI4 crorbr coe4uneuufi), a raKxe KBaHToBo-xrzMzrrecKr4e pacqerbr
MeroAoM Syur<qraoHa:ra rJrorHocrrz B3LYP c na6opov 6asizcsux $ynr<Llufi def2-
SVP, qro rro3BoJrrzJro BbrloJrHt4Tb cpaBHrzreJrrtbri.t aaanuz cneKTpoB aoHsofi
IIoABI,IX(HOCTI4 A3yrIaeMbrx BeUIeCTB.

O6opyAonaHue, Lrcnonb3yeMoe



AOCTOBepHOCTT, [O[yrieHHErx pe3yJrETaToB r.r cAeJraHH6rx B paooTe BbrBoAoB rr
peKoMeHAarIu[ no,4rnepNAaercf, npr.iMeHeHr4eM o6opyAooauvr, MeroAr4K
.qereKTr4poBaHI4S, O6eCneuunarorqzx BocIIpor43BoAr4MOCTb 3KCrrepr4MeHTaJrbHbrx

AaHHbrx. llolyreuutre pe3yJrbrarLr coorBercrByror coBpeMeHHbrM Teoperr4qecKrzM
rrpeAcraBreHr4.gM. Bce Bbrrrre cKa3aHHoe rro3BoJlre.r oAerarb BbrBor o HaaexHocru
noryqeHHbrx pe3yJrbTaToB.

OcuonHue pe3yJlbrarbr 4raccepraquoHnoi pa6oru AoKJraAbrBaJrr4cb u
o6cyx<garucr Ha perr4ouarbHlrx u MexAyHapoAHrrx roHSepeHur4rx, HaylrHbrx
ceMuHapax u Qopyvax.

3. Hayvnaa HoBn3Ha, TeoperurrecKar rr npaKTaqecKas 3Haqr{Mocrb
uccJreAoBaHr,rq

B co4epNanun Ar4cceprarlr4 onHofi pa6orbr MoxHo BbrAeJrrlTr, cJreAyrurrr4e
no3rrqr4l4, oTpaxarcrlr4e HoBr43Hy noJrrreHHbrx pe3ynbTaToB.

Ha ocnoee xapaKTepr.rcrr,rK cneKTpoB 4:rx 6olrruuHcrBa v ccJreAoBaHHbrx
coe4itneHilfi BbItBJIeH6I I{HTepBaJIbI uosnoft noABr4xHocrlr, no3BoJr{rou]t4e orleHr4Tb
HaJrr{qrze B crpyrr}?e MoneKyJr cxoAHbrx Synrquona:ruHux Sparuenron.

Bnepnue [peAJroxeH MeroA tl HTepnperaur{}r crzrHajroB r.ronnoi
NOABT4XHOCTI4 HA OCHOBC PACI]ETOB NIOTqAACi ITAKOB 14 I43MCHCHI4' I4X

UHTeHCUBHOCTT4 B flpoqecce oAHoro rz3MepeHr4s, qTo ro3BollreT or]eHvTb cTpyKTypy
uouon, o6pa:yrouuxcr B aoHHoM rlcroqHvKe u 4pefiSoeofi KaMepe cneKTpoMerpa
ttouuoit noABnxHocrrz nprz arvoc$epHoM aaBreHl4t4, H orHecru ux r voHovepuofi
r,r oJrr4foMepHofi Sopuav.

llpone4eHo conocraBJreHr,re pe3yJrbraroB aHaJrrr3a gKcnepr4MeHTaJrbHo

nonyqeHHbrx cneKTpoB r.ionsofr rroABnxHocrh uccneAyeMbtx t*pynn coeAuHeuufi c
Teoperr4qecKrzMri KBaHToBo-xtrMr.rqecKtrMr4 pacr{eraMr.i sriTalrnufi o6pa:onauraa
I,IOHOB.

Teoperravecxax I4 trpaKTliilecKa-a 3Har{I4Mocrr, pa6orrr 3aKJlloqaercr B ToM,
v'ro paspa6oraHbr MeroAbr or6opa npo6 e 3aBr4cnMocrlr or $ra:uxo-xizMr4qecKr{x
ceofrcrs r4ccJreAyeMbrx coegunenrafi, KOTOpbIe 3HaqIiTeJIBHO nOBLIIIaTOT
sS$ercrrzenocrl o6napyNeHr,rr coe,qr{HeHuft c nouorqrrc c[eKTpoMerpoe nouHoi
flOABI4XHOCTII, r{TO IIOATBepXAeHO aKTaMI,t [paKTUrIeCKOfO UCIOJIb3OBaHI4{.
floryuenHrre xapaKTepncrr.iqecKrze 3HarreHt4r rzouHoft [oABr4xHocrr4
a3orcoAepxaqr4x ferepoquKrr4 r{ecKr4x coe4uueuufr u anapuftuo xr.rMr4rrecKr4
olacHbix BeluecrB BHeceHEr n 6asy 4aHHux prAa orer{ecrBeHHLIX r43Mepr4TeJlbHbrx
upu6opon, Koropbre r4cnorrb3yrorcr n MB,{, @CE n (DTC Poccurz. Pa:pa6orannue
MeroALr AereKTlt poBaH r4fr A aHarv3a cneKTpoB rzoHnofi noABHXHocrr.i aeapnfiHo
xIzMLIqecKI4 OnaCHbIX BetqecrB i4crIojlb3oBaHbl rIpI4 [poeKTI4pOBaHV I] KOMnJIeKCa
Hepa3pyrlarcrqefo 3Kclpecc-KonTporq norrroB;rx ornpaueuufi <CernreHr-llocr>
AJII BbrrBJreHuq nroNeurzfi [oreHrllrairbHo orracubrx AJrr xr43ur4 ra 3AopoBbt
flor].qareJr-s KoppecnoHAeHqr4r4. Pesy.nrraru 4v ccepraqv oHuofi pa6orrr
llcrloJrb3yrorcr n yue6irona flpoi]ecce (Degepa"nruoro rocyAapcrBenHoro
6ro4Nemoro o6pa-sonarelrHoro frpexAeHr4.tr Bbrclrefo o6pasoaanxx <Poccrzficxltfi
xr4MriKo-TexHoloruqecrufi yur.iBepcr.rrer urtenu [.W. Meugeleeaar>.



4.Oqenrca coAeprxaHuq Ancceprarluu
,{uccep:raqux A.nexcan4ponofi [.A. cocror4-f t{3 BBeAeH[q, r{erbrpex fnaB,

3aKJrrorreHr4r, crrr4cKa corparqennfi u ycJloBH6rx o6osHaqeHrafi, crrHcKa Jrr,rreparypbr
u nprzloNeuzi.

Bo BBeaeHr.rr4 o6ocHoerrnaercs aKTyanbHocrb rrccJregotsaHr4r,

Qopuylrupyro'rcr rJeJrE, :e.ay.cllafl HoBr43Ha, Teoperr,rqecKarr 14 rpaKTrzrrecKa,
3HaqLMOCTb pa6Oru; flpeAcraBJltlorc.fl ocHoBHbIe rIOrOXeHIrt, BbrHocl4M6re Ha
3aqlzry; olIHcblBalorct MeroAoJlorut 14 MeroAbI I,IccJIeAoBaHIzt, creneHb
AocroBepHocrrz pe3yJrbraroB uccJreroBaHur; npr,rBereHa unQoprraaqlrx o6
anpo6aqar.i pe3ynbraroB pa6orsr 14 KoJrr4r{ecrBe
I4CCIIEEOBAHI'ir.

ny6nuxatluit no reMe

B r,rane 1 aeropov npoBeAeH aH ur43 uaQoplrarlrzrz o craHoBJreHr4r.I r{
pa3BI4TI4I4 cleKTpoMeTplrz rzonnofr noABI4xHocTI4, BbrrBJreHbr cuJrEHbre u c,ra6ue
cropoHbr MeroAa, paccMorpeHbr norxoAbr efo nparruuecrofi pearv3arlLlr4.
I4groNesu ocHoBHbre MeroAororr4qecKr{e npv Hur.rrrbr cneKTpoMerpr4r4 rzoriHofi
rroABr4xHocrr4 - npr4BeAeHEr npr4Hrllrm.ranbHbre cxeMbr peaJrr43aur4t4 cIIeKTpoMerpoB,
BUAbi [OryrraeMbrx cleKTpoB n MareMarr4qecKr{ e ocHoBbr Mero.qa. oco60e
BHI4MAHI,IC YAEJIEHO I4CTOIIHIIKAM IIOHI4 3AIII{I4, BKJIIOqAJI TEHCPATOPAM KOPOHHOTO
pa3prAa. roropriI ucnorb3oBarcr B r4 ccJreAoBare,r sc rofi qacrr4 AuccepraquoHsofi
pa6oru.

Anropou npeAcraBJleHo reoperur{ecKoe o6ocHosaHne nu6opa o6texros
u ccJreAoBaHrzr - a3orco.qepxaurux ferepoqu KJraqecKr4x coeAuueuufi ( 1,3-.tuaeon
(Iarran4aeon), N-uerzlruuz4 azory 1 ,2-puxrerr,rJrr4 MrzAa3oJr, utouepnufi I ,2-puaton
(ntpaso:r), 1,2,4-rpuazot u rilasol) u azapnftuo xuMr,rqecKr4 orracgrrx BerrecrB
(arpu,ronrz'rpul, cepoyrJrepoA, 6pouquau, xroparleron, MerrarMepKar.r.aH,
aso:fr4crHfi Lrnpu t, xlopaqeroSenou u 6povlrerau).

[apreft ArexceeeHoft rrpoBeleHo cpaBHr.iTenbHoe r4ccJreaoBaHr4e
cyqecTByrorqzx Ha pbrHKe

AOCTOI4HCTBa 14 HenOCTaTKr4.

npa6opon v r4x xaparTepr.rcrrzx, npHBeIeHLr

Bo nropofi rJraBe npr,rBeAeHbr onr4caHue o6opyAoeaHr.rr, peaKTuBoB r.r

MeroAoB acclegoeaHiafr, EcnoJlb3yeMbrx aBTopoM npr4 Bbr[oJrHenull pa6oru. [aHo
orrr4caHr4e MeroAr4K npo6oor6opa a3orcoAepxatqlx rerepoqr.iKrv qecKrzx

coeAuneHr4f u avapuituo xriMrzr{ecKr4 orracgbrx Be IecrB c yr{eroM cnequSuuecrux
oco6ensocrefi. fraeHofi oco6enHocrrrc o6:serron r4ccJreroBaHrir qBrqercr r4x
BbICOKaT rOKCr4r{HOCTL, qro BCerAa neo6xo4lruo yqr4TbrBarb nprz pa6ore c Hr.tM}r.
Aeropol.r npeAcraBJieHo o6ocnosaHue nu6opa ,{}rana3oHa xoHqeHrparlui
IrccneAyeMlrx BeulecrB 4rrfr AereKTr4poBaHr,rr. Yxagano BlusHue Qntuxo-
xlrMi4rrecKvx xapaKTepr4cri.rK r.t3yrlaeMlrx coeguneHufr Ha flporleAypy npo6oor6opa
u npo6onogroroBxrr. Pa4 coe4ltnertuft Arrx coe4uuenzfi 6ul cuuresuponau
aBTOpOM CaMOCTOTTeJT6HO.

3rcnepznrentr [poBorr4nr4cb Ha o0opyAoBaHrru oTer{ecTBeHHoro
nporz3BoAcrBa, ceprrz$uqrapoBaHHoro (De4epa:rr,uoi c,ryN6oi1 6e:onacHocrz
Pocczficxofi @egepaquu - crreKrpoMerpe aonnofi noABr4xHocrr,r (I,1AA KEPFEP-
T>; fa3ocr4fuaJrr43arope aBToMarr4rrecKoM crarlr4oHapHoM (fAC) <Cerlreur>
npoll3BoAcrBa OOO <Mo4yc>. .{nx o6pa6orKrr pe3yJrbraroB 14 3MepeHr4fi 6una
pa:pa6orana MeroAr4 Ka pefr4 crparlr4r,r, MareMarr4r{ecKoft o6pa6orxr4 cneKrpoB ri



ONPCICNCHI4' XAPAKTEPI,ICTI4qCCKIIX 3HAqCH'Ifi UOHHOfi NO,UBI,IXHOCTI,I
(caurere*crno o rocyAapcrseHHofi pefr4 crparrn'lr flporpaMMbr ans oBM Nq
2025 617 813, 28.03.2025 r.).

Tperrr ruaBa rrocBruleua o6cyx4euuro pe3yJrbraroB racclegoeanufr
cneKTpoB uonnoft [oABI4 )I(HOCTA a3oTcoAepxaqr4x rerepoqr.{KJr]zqecKr4x
coe4rzuenuft. llpeN4e Bcefo aBTopolr 6rrl ocyrqecrBJreH no.q60p orrrr4MaJrbHr,rx
ycronah [oryr]eHr4q cneKTpoB raoi rofi noABHXHOCTI4. Ha ocHoBaHZLI
BbinoJIHeHHbrx uccle.4oeanzii 6btro erlfisreuo, r{To napaMerpbr BpeMenrr ApeftSa ra

IioHHOt nOABLIXHOCTI,I XI4Mr4qeCKr4x coe,4uuenufi ocrarorct IIocrosHHbrMx B
uI'IpoKoM Al'ra[a3oHe reMneparypHblx yclonufi, npfi (oropblx npou:nogrirc-a or6op
o6paguos.

flpu ucclegonaHl4r4 cneKTpog raonHoft noABr4xHocrl{ r4Mr4[a3ona na6ruoaanocr
HaJlr{que AByx c}iIHa!'IOB s o6racru zoHuofi nolBrzxHocrlt Ko : 2,1 cr,a2l1B.c; ra Ko -
1,7 crvr2l(B.c), Koropbre coorBercrByror MoHoMepHofr a 4rzuepnofi SoplraHr
COCAI4HCHT4'. BTUO ONPC4CICHO, I{TO IIP}I CHI4XCHI4I,I KOHIICHTPAqW T4MLITA3OTIA B
npo6e, rcre4crBrze croJrKHoseHaft c MoJreKyJraMr4 oKpyxaiorqeft ragoeoi cper6r,
nporeKaer AecrpyKIIIzt TLIMepHbIX crpyKTyp, r{To [prrBoAI'IT ( yBerrrqeHr4]o AoJrr4
MOHoMepH6rx Qopir,r zrr.rzlasona. {nr npoBeAeHr4f orIeHoK, .{aprefi A:rexceenuofi
6unu cAeiranbr [peAfioiroxeur.iq o crpoeHr.ir4 r4oHoB, o6pasyrorquxc, rrpu
i4oHr'r3aur.rr4 l4MizAa3oJra KopoHHbrM pa3prAoM npra aruocsepHoM AaBJreHLlU, n HA
ocHoBe pacrreroB enra.,rrnur pearcqnft 6ruu eu6pasrr saz60:ree BeporrHbre
crpyKTypLr uoHoB - nporoHr,rpoBanuar Qopva r.iMr4Aa3oJra r4 ArzMep r-IenoqerrHoro
crpoeHi'rr. Kpolre roro, noKa3aHo, qro r4MrzAa3oJr MoxHo pef rzcrprzpoBarb KaK no
AByM nr4KaM oAHOBpeMeHHO, Ta( r{ no KaxAoMy cr.rrHaJry r4HArZBr4AyaJrbHO.

Ana-,roruqsrre accreAoBaHnq 6urrz npoae.qeHbr nrs N-l,rerrzlzl,rrz4asora. B
cIIeKTpax rzoHnofi IoABI4XHOCT]Z rarNe Ha6lroAanocb Harr{qr4e AByx cr4r.HaroB,
xapaKTepHbrx AJlr MonoMepHbrx t4 Ar4MepHrrx Sopu rzoHor (K6 : 2,1 cM2l(B.c) 14 K0: 1 ,6 cv2l(B'c)), o.qHaxo, B orJrr4qi4e or r,rMlrAa3oJra, cr4rHar 4nuepa N-
MCT],IJII4MI,IAA3OJIA IICqC3ACT 3AAOJIIO ,qO AOCTI,IXEH]1..fl MI1.]H]"IMATIEHOTO NPCAEJIA
o6napyNeuur, rrro aBTop cBr3LrBaer c HaJrr,rqr4eM veru;rlnoi fpyflnbr B cocraBe
ucxo.qHoro coeAvHeHr4t, KOTOpar fiperrrrcrByer o6pa:onanrzro rr.iMepHofo rzoHa.

.{nx noArnepN.qeHr4s flpeAfioJroxeHr.r o crpoeHr4]4 r.roHoB, coorBercrBy]ouxx
clzfHa"JraM Ha crreKTpax uonnoE [oABr.rxHocrr4 , 6t tttu [poBe,4eHbr Macc-
crreKTpoMerpr4qecKr4 e r4ccJreAoBaHr4r cocraBa fa3oBo3AyrxHofi cvecz roc,qe
eo:4efrcrnux Ha napbr rrccJre.qyeMoro Be[IecrBa KopoHHLrM pa3pqAoM. AHarzs
noJTyqeHHbIX AaHHrIX cBl,IAereJlrcrByer o roM, qro noryrreHHrri curga,r \B fle-tcs.
cr4rHaJ'roM nporoHr4poBaHHoro r,rMuAa3ola. Ana:roru.{Hnti gtraoa cAenaH aBTopoM
npli aHaJIa3e AaHHbrx, IIoJrfreHHbix nprr 14ccneloBanua N-lrerz:rv MrzAa3oJra.

flpa rzcclegor,auun 1,2-guMerr{JrtrMr.rAa3oJra B cneKTpe 6ulrz noryr{eHbr ABa
cr,rfHaJla n o6lacrz noJro)Kr4TeJrbH Oi,t UO:F.]aZa1UU. llpOne4euHrre pacqerbr noKa3iurr4,
rITO CUrHaJrLr OTHOC.STCT K rrpoToHrrpoBaHHoMy fr4ApaTrrpoBaHHoMy MoHoMepy 14

Ir{Mepy I,2-auwetunuMr.ila3oJla. YcranosJleuo, qro 3aBrrcrrMocrri Lr3rv'eF1eHutr
IiHTeHCIiBHOCTLI CrrrHaJiOB 1,2-aut'rctunuMl4Aa3ora or BpeMeHI4 aHaJIOtI4rtHrr, KaK 14

AJI' t4Mr4Aa3OJra - CHatra!.ra ua6: oraerc.s pocr cr4fHaJra ArzMepHofo rzoHa, 3areM ero
noctenennufr cnaA 14 yBerlzr{eHl4e cI,IrHaJra MoHoMepHofo I4oHa.



cnexrprr uonnoft [orBt4 xHocri.r n]r pa3oJla xapaKTepr.r3oBaJrr4 cb oAHrM
crrrHaroM (K6 : 2,080 cv2l@.c)), xoropufi orHocr4rcs K rrporoHr4poBaHHoMy
rrrAparrzpoBaHHoMy MoHoMepy. O6pa:oBaHrze Ar,rMepHoro r4oHa nr4pa3oJla He
npol4cxo,qrzr' qro aBTop o6sxcuser reM, qro npu no:geficrBur4 KopoHHOro pa3prAa
nporrcxoAr'rr o6pa:oraHrze yctofiuanoro Hel4oHr43npoBaHHoro AIrMepa, roroprri
TpyAHo nporoHrzpoBarr KarrzouoM rr4ApoKcoHr4.s n raeoaofi $ase.

Irl:yrenrze 7,2,4-tpuasona no3BoJru.rro BBr.sBrzrb, qro Ha crreKTpax baKcuovercs
orr4H cr4fHar roABr.x(Hocrbro K0 : 2,106 (nfl(B.c) n o6,racru' nont*rr.nunoi
LIOHn3a\uu TpH CI4rHaJIa o6:racrz orpr.iuareJrbHofr. uosuza\uu
no.qBlrxHocrrMr4 Ko:2,010 cu2/(B.c), Ko = 1,930 cr,a2l1B.c) uKs:1,720 cu2l1B.c;.
B o6,racr 14 noJ'roxhreJrrHoi lzonu:auuH TaKXe Ha6,rrc4a-,rcr se60rsurora nnrc
AaMepHoro uoHa (Ke: \,74I cv2l(B.c)). Cursalsr s o6racru orpuqare:*nofi
r4}Husauvr4 6rtru otreceHLr K Cr4rHaraM r40Ha MOHOMepHOro, Ar,rMepHofo Li
rpaMepHoro rr,rrroB. ftx u:yvenuf, crpyKrypEr reHeprzpyeMErx zoHos 6lrrr
npoBeleH pacr{er snraltnlrfi cneqnQuuecrzx xr.rMr4r{ecKr4x pearquft,
EporeKaroqux B npoqecce Soplrzpoaann, [oHoB, xoropuft no3BoJrrer
[pe.qnoJrox(r{Tb' qro nporexaer o6pasoraHr4e Ar{Mepa rr rpr4Mepa qenot{errHofo
crpoeHr'rf (no406uo urr,ru4asony). B o6racrz orplruareJrbHo ir uonuzaquu
nazlrenlureft sera.rr.iHoft SHTa!'rbrrr4l4 06pa:onaurzr 1,2,4-tpuasona o6lanaer
MoHoMep B TayroMepuofi $oprr,re.

Lrtyteuue rva3olra no3BoJrlrJro BbrrBrrrb Ha c[eKTpax aosuoii no.4Bar(Hocr]r
onr4H nuK s o6ractu nonoxnrerbHoir uonuzaunu (K0:2.052 cr,,r2l( B.c)). Koropbtrz
no paccqr'rraHH6rM 3HTaJr6[r,rrM peaKqur4 coorBercrByer r40Hy, o6pa:oeauHorray no
aToMy a3oTa.

r AKI4M OOPA3OM, B XOAE IZCCJICTOBAHI4' CTICKTPOB UOrrHOfi NOABI,IXHOCTIZ
uTpolo crreKTpa a3orcoAepxaqr4x rerepoqrzKJrr4qecKr4x coe4aHeHrai c HaJruqr4eM
sp--fl40pr'rAHoro aroMa a30Ta nr4pr4.4rzHoBofo rr4na, 6sIJIu Bbr.sBJreHr,r
cneqliQuvecxr4e crzrHa-ribl, xapaKTeplz3yroqr4e 3Tr4 cOeAAHeHAr. [lra ncero prga
coe4zHeHzfi xapaKTepeH ycroftvr.r errfi cr4rHaJr s o6racrr4 noABr4xHocrn K0 :
(2,048+0,070) crr,r2l(B.c), r<oroptrii orHocrrrcf, K nporo'ripoeaH'ofr $opue
MOHOMepa nvpv4lrua no aroMy a30Ta El4pr4rr4HoBofo runa. fltn coeluHenufi, y
KOTOpbTX Ha6nio4aercx o6pasoeanue Ar4MepoB, r4cnorb3oBaHr4e r4x cr.{rHarroB B
cneKTpax B03MoXHO Jrr.rrxb rrpfi BbrcoKax r4cxo,qHbrx KoHr_IeHTpa[uqx.

B verneproft rJraBe npe1craBJreHbr pe3yn6TarLr raccle4orannfi
nouuoft noIBI4)I{Hocrlz anapa[no xlzMrrqecKr4 ottacHbrx BeIJrecrB.

AJ* r4ccreAoBauus 6snu nri6pauu cJreAyrouue coe,qr4'eHr4s: aKpr4JroHr4Tpr.rJr,
6poir,rqrzair, cepoyfnepoA, xJropaLIeroH, rprac(2-xnoperrzn)avuu, Merr4JrMepKanraH,
6pouuerau, xnopaqero$euou. trrlccre.qoBaHr4r npoBoA urruc,r, Ha aBToMarr4r{ec*oM
crarluoHapHoM ra30cr{fHaJrri3arope (fAC) <cervesr> (npoasoogu're$: ooo
<Mo4yc>, Pocu.u).

ftx cepoyrnepoAa Ha crreKTpax uonnofi noABr.rxHocrr.i ua6riroga-,rucl rpz
cr4rHarra c noABaxgocuo K6 : 2,064 cu2i(B.c;, K0 : 2,150 cv2l1B.c; u K6: 2,3g4
cu2l1B.c;. Ognaxo aMnJrr.rry,qa nocJreAHefo rrr4Ka He3Haqr4TeJr6Ha, qro c yqeroM
BrrvflHllfr QOUOBOTO CI4tHaJIa 3arpyAHser ero [crroJTb3oBaHlze. no3ToMV ]rnrrcI4rHaJra 3aTpyAHSeT ero ucrroJTb3oBaHrze, no3ToMy ,4Jrt

cneKTpoB

KOJII4IIECTBCHHOIO onpeAeJreHris cepoyrJrepoAa ero He peKoMeHAyeTcq



IZCrrOJrE3oBarb' [,rx u4eurr't $zr<aqzu crpoeHrzr r,roHoB rrpoBeAeHo cpaBHeHrae
noJrr{e'Hbrx cneKTpOB CepoyrnepoAa co cneKTpaMa uonnoil noABr4 xHOCTr,r
cepoBo.qopo,qa 14 ArzoKcr4ra cepbr, T.K. Ar4oKCr.rA Ceprr o6pa:yercs noA geficrnueu
KOpOHHOTO pa3prAa r43 cepocoAepxa lvx aH€urrzroB. Anropov roKa3aHo. qro ,.!1K C

zoHHoi noABr4x'ocrbro K0:2,150 cM2l(B.c) o*rocurcx K o6pa:osaHulo rzoHa

flBTIflCTC'I

rpeAelrr

At4oKcIzAa cepbr, a cafHar.r noABr4x{Hocrb}o K0: 2,064 c*rzl(B.c)
npoAyKToM oKv creHrz_s Ar4 oKcr4Aa cepbr. Onpe4eleu lrznavanrHufr
o6HapyxeHrza Ans cepoymepoAa, Koropbrft cocrasrrr 74 vrlwf .

llpu r'rccJreAoBaHr{r{ MerrrJrMepKarrraHa Ha rroHorpaMMax s o6racra
noJroxr'rreJrr,Hofi r.iouu:aqrau ua6:}o4alucb cr4rHaJr6r c IoABT4XHOC M\,IU 1 ,gg2,
1,882' 1,786, 1,697, 1,6r 1 cM2/(B.c), xapaKrepr43yrolqrecr oArzHaKoBot pa3Hocrblo
suaqeHl4i no,uBt4xHocrri, cocrauaroulefi oKor,ro Ko : 0,09 crra2l1B.c;. flo
npeAnonoxeHr4ro aBTopa sror Qaxr Moxer cBr4AereJrbcrBoBarb o roM, qro npr4
!10ErBar\11r4 06pasyrorca coeAr4HeHr4q, coAepxaruue ueloqKr4 rz3 aroMoB cepu. llax
K0 : I ,882 cu2l1B'c; Ha aogorpaMMe MervJrMepKanraHa B o6racrv no:roxurelrsoi
uo}jr43arryL1 COOTBeTCTByeT cr4rHany cepoBoAopoAa. I4cc:re40nanr4r noKa3aJrH, r{TO

no.sBreHr.r.fl B crreKTpe [r{Ka c noABr]xHocrr,io Ko: 2,243 cM2l(B.c) roppelrapyer c
BJraxHocrbro cr4T r,r pa3peueHl4eM CneKTpa. Taxxe peKoMeHAOBaHO AJlr a]Fiarlu3a
MCTI,IJIMEPKAIITAHA I4CNOJIb3OBATB 3HAqCHV'.. C:1'THATA UOrrrrOfi NOABI4XHOCTU KO :
2,150 cM2/(B'c) n o6nac:rrz orpr4rlareJr'Ho it nouusa\vr4, a raKxe cr4rHaroB K0:
1,882 cu2l(B'c) ra Ko : 1,721 cv2l(B'c) s o6Jiacrr4 norroxr4reJrbHoiz uonuzatluu.
{aptefi Anerceeenofi 6rrlo ycraHoBJreHo, trro rrr4Krr Ha rzoHorpaMMax,
coorBercrBylor Ir4oKclrAy cep6r, cepoBoAopo.qy [r 14oHaM nreraucylrQoHonoft
KrlCJrOTbr. onpeAereH Mr{Hr4-Mar6Hbri npe,Ael o6Hapyxeuzx ans Merr4 JrMepKanraHa,
xo'roprrii cocraBrrJr 1i lrr/v3.

AJ' a^y4.r.r\'1vr rp^Jrd ur,lJru floiryqeH6l cneKTpLI I4oHHOIZ nOABI4XHOCTI4 B
o6:racru noJroxr4TeJrrHofi lroulrsaqz]r, Ha Koropbrx ua6mo4a.,rcr cABr4r soHonoro

Ans aKpr4JroHr4TptlJra no.[yqeH6r6rr:ur 14OHHOIi

nuKa 14 pocr cr.rrnaJroB c floABr.rxHocruo K6 = 2,044 cvzl1B.c; u Ks: 1,g52
cu2l(B.c;, v3 Koropbrx AItfr KoJrr{qecrBeHHoro aHaJrv3a peKoMeHAoBarro
I{cnorb3oBarb lnrur nropofi. Teoperzvecxu aBTopoM ycraHoBreHo, rrro orcy.r.orBue
cHrHa!-roB s o6racrt,t orpr4ilarerrHo it uonusaguu cBr3aHo c reM, rrro B MoneKyJre
aKpr4noHr4Tpr4Jra HeT AOCTylHbrx Anf AenpoToHr4 poBaHr4' yfJrepo.{a v LI
orlqelreHr4s Hyr:reoQralrHoft rpylrrbr. Pac-{errr SHTaJrbrr[rr peaKrlr4r4 rnfl
rlpeAnoJraraeMoro crpoeHl,rf rl oHoB rroKa3aJrr4, qro nepBbrfi nI4 K COOTBe,fcrByer
nporonuponaunoii soplre aKpr4 JroHr.rrpuna, a aropoi - [poroH]4posaHHoil
fr4Aparr4poBaHuofi Qoprr,re MoHoMepa.

B xo4e r4ccreAoBaHr4q xnopileroHa Ha r4oHorpaMir.rax 6u,r 3aperv crpr4 poBaH
roJrbKo oArrH cr4rHa:r s o6racrv orpr4r,IareJrbHo i,t uouutaluu (Ko = 2,699 cu2l1B.c;y.
O4raxo peKoMeHAoBaHo r4crroJlb3oBaHr4e 3naqeHr4s K0 : 2,650 cxr2l(B.c) gna ncex
xnopcoAepxallux coeAr4Heuurt, rax KaK crzrnaJr a gaHHofi o6lacrpr c[eKTl]a cuJ,lbHo
3aBI4Cl'1T OT BHeTUHHX $aXrOpoe: TeMneparypbr, BJraxHocrrz n arnoc{repHoro
IaBJreHr4fl. Pacqerrr snraltnuii o6pa:onanza lroHoB noKa3aJrr], r{To npli
eos4eficrnau KopoHHoro pa3pfrra Ha xJropal{eros naz60ree BeporrHbrM rB,rrrerct
o6pa:oaarze xropr4,q-r4oua. Vcrauonleua onruMaJ.rbH€ur KoHrIeHTpaur4 A atrfl



AereKTr'rpoBaHur xJropar-IeroHa, paBHaq 5 ur/v3 u uunulralrsr,rfi lpeAen
o6HapyNeHr.ir - 0,4 vr/vr.

,{la nacrrrqen'brx napoB Tpr4 c(2-xrpo3 
'un)avttua 

Ha cneKTpax Ha6nrogarorca
cl4r'aJrbr s o6racrsx KaK OTplrrlareffiHofi, rax noJroxrzrerb'oft raouu:aqurz. B
o6nactu orpr{LlareJrbHoit uouusa4uu npr4cyrcrByer cr.rrHaJr noABi4xHocrb}o K0 :
2,,650 cwt2l(B'c), xoroprrfi orHocr4rcr K xJropr,rA-r4oHy. B o6racra roroxrzrer'Hot
r{oHa3arluI{vtvtr\1ro\raA ec'f_b {pKo BbIpaxeHH'Iu cI4tHaJr rpuc(2_xnoperzl)auuHa
noABr4xHocrBro K0 : | ,512 cM2l(B.c). TaxNe 6n,rz npone4eHbr rzccJreAoBaHz,
pacrBopoB fr.rApoxnopr4Aa rpuc(2-xlopsrul)avr.tra B BoAe Ha }{[! <Kep6ep_T) B
o6:racru rroJroxrreJrbHoft u orpuqare;*Hoii rro'v3ar\v,r4. Eruo ycranoBJreHo, rrro
I4oHHarr noABu)r(Hocrb s o6racu noJroxr,rreJlbHoii uoulrsaqrnr ,qJ.r, qficrofo
BeurecrBa' ero rl4ApoxJiopl4Aa, napoB Har B.AHbIM pacrBopoM r.{ r43MepeHr.iqMr4
cJr:AoB c npo6oor6opuofi cal$erKr.r oAr{HaKoBa r{ cocraBJrre.r K6 : 1 ,512ct'r2ll(B'c), a n o6racru orpr4uareJrbHo ir uouusa\un aMnJraryAa czfHaJra xroplrn-
IZOHa Hr4Xe [OporoBofo 3HaqeHr4r o6uapyxenur. 3rcnepurraeHTaJrbHo rroKa3aHo,
rITO riapbr HaA BOAHLTM pacTBopoM HaAexHo onpe,qeJrfroTc_{ [prz KoHrIeHTpaUr4rl
panuofi i 0-3 rr,ronr/n, a 6oree AocroBepH'rM cnoco6orur o6HapyNeHr'r rpuc(2-
xroperur)avrana .rBrrercr u3MepeHr{e ci4rnaJroB BoAHofo pacrBopa c
npo6oo:r6opnoft can$err<u - [peAeJr o6uapyNenun ts AaHHoM cnyqae cocraerqer 2
nr. Munur'ra:rrrrsrfi npe,4e:r o6uapyNeuua napoB BerrlecrBa paBeH 0,0007 vrr/rrr3.

A'a,r,ns cneKTpoB napoB xJropalleroQenoua [oKa3aJr, qro xapaKTepucr,qecKoe
3HaqeHI'Ie UOnnofi TIoABI,IXHOCTIZ g O6racru orpr4I_IareJlbHO fr. :',O:H:'1ZaIi:|{u cocraBJr_fler
Ko : 2,679 cv2l18.c;, a raKxe K6 : 1,706 cvrl(B.c) ri Ko : 1,41g cM2l(B.c) B
o6:rac'ru noJIo)KI,ITetIbHoft Izout'Isaqzu. pac.rerur flo3Bo;ifiIor cAeJlarb 8618t,A, rrro
npz LioHv3arlau nau60:ree SHeprerr.iqecKrz Br,rrorHo o6pasonaulre MoHoMepHofo
r40Ha c MoreKyroi'r BoAbi a Ar4Mepa xropaqero$eHosa. B pa60re c LreJrbro
YCTAHOBJICHI4{ CTPOEHIZ-S AOHOB TAKXE IIPI4BEAEHA CPABHI4TENLHAS OUCHKA CNCKTPOB
I'loHHo[ rroABr4)KHocrn n o6racra orpriqareJ]bHoi u ro:roNrzremuoi r4oHu3auurl
xroparleroQeHoHa, aqero$eHoHa a 6pouaqero$enoua. B o6lacrpr orpaqaren6noft
L10HU3AL\11L1 na6lrogaercx oAr4H nriK AJr{ faJroreHco,{ep)Karrlfx coeAuueuuil -noABr4xHOCTr4 nr'rKoB rropaqeroseuona u 6porraaqe:roseHona, Koropbre
coorBercrByror xnopun-uoHy (Ko = 2.650 cM2/(B.c)) rz 6por,aaa_lroHy (K6 : Z,qAq
cu2l(B. c)) coorBercrBeHHo.

B o6nacrz rroJro)Krr reJrbHofi r'onnaaqr,r u 4rx aqerorf e'o'a na6*o nae.tcx 3
nuxa (r',776, I,578 u 1,300 cu2l(B c)), xoropsre ro ro.4BrrxHocrr,r coorBercrByror
IIIZKAM XNOPA{CTOQCUOUA, IITO rrO3BOJII4JIO C,qEJIATr IIPCANO]'IOXCH11C O NPI4CYTCTBII14

I 1go6e npr4Mecr4-arlero$eHona. .{lra 6poiraaqero$enoHa rz,Aenrrasaqzpouun", nrn,
1,7t6, 1,300 ctvr2/(B c), cB.s3aHHbre c aqero$eHoHoM, r,r nuxrz I ,596 u 1,391
cM'/(B c). Koropbre orHocrrcs K nporoHr4poBaHHr,rM 6povnpoz:noAuurra soplrar,auonos. CurHan aqe'roSenoHa c noABr4xHocrbio K0 : I ,300 cu2l(B.c) no
rlpeAnoroxenr4ro aBTopa {Brrerc_s rroHoM TprzMepa arerodenona.

Aua.,ru: uoHofpaMM Bcex n3yqe'H6rx' *nopaooap*u'ur^ coeauHenufi
no3BoJrrzJr ycranoBr4TL, qro nr4K Ko : 2,650 cv2i(B c) coorBercrByer cfirtralrv
xrTopr4I-rroHa.

errpaNenurrfr

, Muirrzrr,ra:*nufi npe4er o6napyNegux Anr xnopailero$enoua cocrasrrset 24,5
MI/M',



Ha clex'rpax EacbrrqeHHbrx napon 6ponaq r4ala B o6lacru orpuuarerrHoit
I4oHIz3aIIrzr4 aBropoM n.4enruSuqupoBaHr,r ABa cHfHaJra (Ko = 2,475 crra2l1B c; v Ks
= 2,165 cv2l(B c)), r'r3 KoropHX A,,x uleuru$ul(arlr4 a coeAr,rHe'rzr peKoMeHAoBaHo
IZCnOJrb3.BarB nep*rfi, T.K' aMnJrr4Ty.qa BTOpOro He3Haqr4 Te,rrb'a. cor,racHo
pacrreraM, ocnosHofr rrr{K Ha crreKTpax coorBercrByror 6pourz4_aony.

Manulaa.,rrHuft npe4e.rr o6napyNenux coeArl Henrrr cocrasrqer 2 N4r/M3.llpz accJreAoBanr4r.r 6pouueraua BbrrBreHo, rrro npu yBeJrr4qeHr{r{
KoHrleHrparlHr.r o6pasqa s o6,'racrrz orpurlareJrbHo it uonuzaIuu na6nroiaerca pocr
aMnJllzryAbr cr4fnaJra c noABr,r)t{Hoc:rsro K6 : I ,900 cu2l(B .c) lr cHrl)Kegrze
aMrlJiliryAbr cr4fHaJra c noABr,rxHocrtro Ks : 2,44g cv2i1B.c;. 3ror rlaxr cBr3aH c
reM' qro neperrft crrfHaJr orHocrzrc-{ x 4uuepnoff sopve uona, a eropoil - r<
vonouepnoft Qoprr're uoua. cpanueHze c''eKTpoB 6poiraa, 6porral,reraHa, 6porlerana a
6pouquaua noKa3aJro, trro crzrHa!'r Ko : 1,SOO cvrl6 c; frBrrflercu oO*r, on"
opoMa, bpoMMerana u 6povs:raua.
Moxer fipovcxoltirb o6paoonaHze
noc:reIyrorqefi uoszgauuefi .

Tanxe no4 Aeficreuev KopoHHoro pa3psAa
6poru-pa4rzrcana u MerHJ,r-p aruKara c' Ltx

llo urorau raccne4oaauv ft c aeapaino xr4 MuqecKr4 orracH6rMr4 BeureorBaMr4
MOXHO CACJIATb 3AKJIIOI{EHI4E, IITO BCC COCAVHCHI4S (SA I4CKI}OqCHi4CM
aKpr{J]oHr'rrprzJra) IIoKa3arr4 xopollly}o cxoAaMocr6 cr.rfHaJroB uonsoft IIo,4Br4XHOCTr4
I'i Mofyr 6rr* g'eceHrr s 6asy AaHHbrx rrfl tlx aHaJrr4 Tr4qecKoro xoHrpo,r-s. nrs
?nl3o"r3:na. npeAnaraercr err6parr, 3HaqeHhe nosuori noABr4xHocr, paBHoe
r,6)1, cM?(lj.c) c pacuzpeHHbrM Arza[a3oHoM AonycKa Ao 1,5 yo,, a raxxe
neo6xo4uvo npoBeAe'rzr AonoJrHr,rreJrbH'rx accJreAoB anuft apyrux*r $u:uro_
XI,IMI4lIECK]ZMI,I MCTOAAMI.I. EBrriU OTICUEH6I MI4HI.IMAJIbHbIC NPCACJTbI O6UAPYNCTTNX U
ycraHoBneHEr pa6o.rze Aria[a3oHbr ronqenrpaqafi, 14ccJreAyeMrtx aaapuzuo
xr4Ml4qecKri ofiacHbix BeqecrB. Ognaxo, n.rrfl xJroparleroHa u rpnc(2_
x,roporul)auuHa cr.rrHarbr n o6nacrn sHa'{eHafi refKr,rx aoHoB r43MeHrerc, He
IIponopLIrzoHaJlbHO 143MeHeHrlIO KOHUeHTparlHr4,
norpelrrHocru pacqera npeAena o6uapyNeuur.

llx 6oruuruncrBa riccJre,qoBauHbrx coerrjHeur4rz
ypoBHe lI.{K pa6oveft :onu.

qTo npu BoIr4T K pocTy

Bo3MoxHo o6napvNeuue ua

JaKaHrIIiBaeTct .ql4ccepTaIII4OHHarl pa6ora 3aKJrIorIeHueM, crrrrcnoM
fl nTeparypbr r4 npr.rr'roxeHrrrMr,r.

B garlroqeuzr4 xorer.iocb 6u ornnerz'rr, .rto AlexcaHgponofi {apr,efiArerceee'ofi BbrrioJrHe' 6onruroi o6t err,r r'ccle4onaur.r fi, a paOore 6ulu
Ilc[oJI63oBaHbI KaK I4HcrpyMeHTa!'IEHbIe Mero.qI4KIr, TaK Iz reoperl4r{ecKl4e IIoAXoAbr.
lloloNrare:rrnbrMr{ MoMeuTalrz pa6oru _sBrrerc{ To, rrro noryrreHHbre pe3yJrBTarbr
I4MerOT npaKTr,iqecKoe 3HaqeHr{ e 14 pacml4prror Bo3MOXHOCTT{ CneKTpoMerpoB
uonnoi rroABrzx(Hocrrr I4{[ <Kep6ep-T) n fAC <Cervenr>. Cne.qyer orr".rrru,rlTo Kaxlat rJIaBa 3aBepmaeTcq caMocTorTeIbHEIM B6rBOAaMr.l, a BC'
Allccepraqr4oHuax pa6ota - o6rqlrrra r.{ToroBbrM apryMeHTr4poBaHHbrM 3aKJrrOqeH14eM.

AnropeQepar u uy6.nurcaquri aBTopa rro coAepxaHri]o coorBelcrByer
AI{CCepTaIIr{lI 14 COAepXaT BCe OCHOBHble rIoJIOXeHI,Irr IZ BbIBO.trbI.



5. lloarsep''(Aeulre ony6.nuKoBaHn'q ocHoBHbrx pe3y.,,rbraroB guccepraquounofi
pa6oru B HayqHbrx u3AaHnqx

flo pesy:*:ra'raM vccJleAoBauufi ony6lllx oea*o 27 HayqHbrx pa6or, s :rou
'rracre 8 crareft e xypHajrax, 14 HAeKCrZpyeMbrx B MexAyHapo.qHbrx 6a:ax 4aHnsrx
Scopus, chemical Abstracts a Springer. lloryveno 1 cnz4ere*crno o
rocyAapcrBeHuoi peracrpaqar4 rrpofpaMM6r Arrr 3BM. pesynr,rarEr HayqHofo
ItccJleAoBaHrrr rro,4TBepxAeHbl yrIacTueM Ha Hayr{HbIX MepolprzrTl4rx
Bcepoccr4 i'rcKofo rr MexAyHapoAHoro ypoBHq: ony6nuxoaano 1 g pa60r B
MareprlaJrax ncepoccufrcxrax v MexAyHapogHux xoH$epeHqufi.

6. 3aMeqaulrq rro Ariccepraqlronnofr pa6ore

llpunqunzalrHlrx 3aMeqaHzft no pa6ore uer. B roxe BpeM.s, pa6ora He
JlIilIeHa oTAeJrr,H6IX HeIOCTaTKOB:
1 . c xaxofi qe:nro 6rua parpa6oraHa MeroAaKa perncrparlrrr4, vareuaraqecxofi

oopaoorKl'i cneKTpoB, 14 onpeAeJreHr4r xapaKTepr4crr4qecKr.rx sHaqeHri uouuoft
rroABr'ixHocrr4 npra pa60re I4.{[ <Kep6ep-T> u fAC <cerveur>, ecJrr4 aJrr 3Tr,rx
npo6opon ecrb cBoe [porpaMMHoe o6ecne.]eHr,re? orverrau. qro rpe6onaur.{ K
lpofpaMMHoMy o6ecne'leuiaro AJrr cpe,qcrB r43MepeHut crpofo
PE IAMCHTI,IPY}OTCq HOPMATI,IBHbIMI4 AOKYMCHTAMI4 IZ HAIIPABIIEHbI HA
o6ecne'reHr4 e errrgcrBa rzsir.repenrzft, 3aqlrry nporpaMMHoro o6ecne.reHraq ,r
r'i3MeprzreJrbHofi i.ru(fopuaquu or r43MeHeHuir, uaeu'ru$uKarlrro nporpaMMHofo
o6ecne'reuus l{ orIeHKy BLvlfljHr4fr Ha MelponorrlqecKr{e xapaKTepzcrr{Kli
o6opy4o aau nx.

2' Tax KaK r4oHr.i3ardrzr npor4cxo.ur4T B cpeAe arlaocsepHoro Bo3Ayxa, To 
'pr{Mecr{(He ocnonutte xounouenGr), flplrcyrcrByroq]ie B HeM, Moryr BJrrzrrb Ha npoqecc

ACCTPYKIII,IA HCCJICAYEMbIX CJIOXHbIX OPTAHT4 qCCKI,IX COC4IZUCTTAi XOHC'tUSri
pe3ynbrar usvepenufi. Kar eapuarzBHocrb cocraBa Bo3Ayxa yqr.rrr,rBaercr B
cryrrae npoBeAenr4r rasuepenufr He n ,ra6oparopHux ycroBHsx, KorAa
na6no.qaercx orHoclITeJrLHo nocro-sHHrtil cocraB ra3oBofi 6asri, a B peaJrbHbrx
ycroeuxx?

3. llpu r4ccJreAoBaHrzrx r4Mr.{Aa3ora u N-naeru,rnu Lrla3oIra B cneKTpax uonnofr
noABr4xHocrrr na6ruogaercx curHar s o6rac'ru 2,r cru2l(B.c). Kax ero cKaxerct
Ha [porleAypy npoBe,4eHr,rq zsuepeuufi, B cryqae ec:ru o6a coeAr4HeHr.lq 6ygyr e
aHanr.i3ripyeMofi npo6e?

4. Aeropou pa6orrr He yKa3aH nuNnuil fipe,qer o6napyNeuur Arr aKpr.iJroHr4rprzna.
5. B guccepraquonHofi pa6ore Ha crp. 98 yr<a:aHo, r{ro AJr_s x;ropcoAepxaqr4x

coe4IaueHufi, catHarr o6nacru orpuqa:remuofi uouv3auvu (nonHax
rroABr{xHocrb Anr xJroparlerona - Ke :2,699 cu2l(B.c)) cuJr6Ho 3aBr4cr{r or
BHeIIrHr.rx $ar<ropoa: TeMneparypr,r, BraxHocrr4 z arvocSepHoro AaBJreHr4r.
Kaxulr o6pa:oM sro 6rrro ycraHooleuo? IrI noueruy nprlBereHbr peKoMeHrar-Ir4 r4

Ar.s Bcex xnopcolep)Karllix coelr4Henufi, ectu riccJ.reloBaHr4r npoBoAuJrlicb
JIHIIIb C Xlopaueronona?
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3aK.rIro.reHr.Ie rro AticceprauHn

{uccepraqraonHax pa6ora Arexcau4porofi fiapsu Are*ceesi{rr
<cnerrpo^aerpus r4ouuofi rroABrr )KHocrH a3orcoAep)Kaulr4x rerepoquKrr.rqecKux
coe4rzneuufr u aF,apuituo xrrMr4qecKr.r o[acHbrx BeruecrB) .qBJr{erc, gaeeprxeHHofr
HayrrHo-KBaruQur<aqzoHnofi pa60'rofi, e xoropoil r.r3roxeH6r HayqHo
o6ocnoeaHHrre pe[reHr.rr, r4Merour4 e cyqecrBeHHoe 3HarreHr4e s o6nacrri
coapeiuenHof aHarr,ITI4qeCKoit xuNtuu, B qacrHocr]z coBepureHcrBoBaHl4_S
METOTONOIUqCCKI4X IIOAXOAOB AIS CNCKTPOMCTPI,IU UONHOft NOAB}iXHOCTZ, A TAKXC
pacrunpeHuro 6a-:u 4erexrfipyeMbrx coe4auenuf Ars cneKTpoMerpoB uonnoi
rroABltxHocT14.

c yverona orueqenHofi aKTyarbHocr,. nayvuoft HoBpi3HbT, reopernvecrofi u
nparruveci<oft 3Harrr4Mocrl4 AacCepraurar ArexcaHlpOnOfi .{aprn A:rexceeeHrr
.flBJlrerc-f, srrno,uieHHofr Ha BbrcoKoM ypoBHe pa60rofi E rroJrHocrblo o.r.tseqaer
rpe6onaHuru llolox<euux o [oprAKe npr4cyxAeHnq yr{eHbrx creneHefi B
dregepanruolr rocy.qapcrBeHHoM 6rc4Neruonr 

' 
o6pasoeaienr,Hov yqpexAeHr4r4

Bbrclrefo o6pasoaauzx <Poccuftcr<afi xr4Mr4KO-TeXHOlOrUqecrnfi yHuBepczrer
utrcuu [.14. Mengeleeaa>, yrBepxAeHHoro [pr4Ka3oM r4.o. peKropa pXTV uv.
!.I'I' Meu4eneena or 14.09.2023 r. X'e 103 0A, rpeAbrBrrreMbrM K KaHAr,rAarcKr4M
AIrCCepraIIprrM, a ee aBTOp 3aCJryxr4Baer [pr4cyxAeHnr yueuofi crerreHr4 Ka:'..A]'.nara
xl,IMr.rqecKr,rx HayK no cfl elluajrbHocrn | .4.2 AnaturrzqecKair xuMrlfl .

O$uqualraufi ornoHeHT
IOKTOp XriMrrrrecKr.ix HayK, .qorIeHT,
npopeKTop no Hay(e u r.iHHoBaur4fiM

Qe4epanruoro focylapcrBeHHoro 6rogxernoro
o6pasoaarelrHoro yrrpe)r(aeHr4r Bbrcrrero
o6pa:onanlla <tr4eaHoBcKafi rocyAapcraennufi
xItMLrKo-TexHoloruqecrui yHIlBeDcrrrer)

fyrqzn Au4pefi AH4peennu
(no,qnuc6j

19 .l I .2025 r .
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Te,regou: +7 (4932) 32-92-41
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e-mail: gushchin@isuct.nr
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