
OT3bIB o$uquarbuoro orrroHenTa

o Arrcceprarluu Ha corrcKaHr{e yueuofi crerreHr{

KaHArrAaTa xrrMrrqecKrrx Hayrc

Iop6ynonoft Mapuu BraAn*rupoBHbr

rra reMy: <<HanocrepxHrr 3oJrora rr rrx HaHoKoMrro3rrrbr AJrfl orrpe4eJreHrrfl

KarexoJraMrrHoB MeroAaMr{ cnenrpo$oroMerprrn rl crlemTpocKorlun

anQQyrHoro orpaxeHrlfl>

no c[eu[aJrbHocrrl 02,00.02- <<Ana.nurl{qecKafl xI{MrIfl >)

Axrya;rnHocrb reMbr rrccJreAoB anarlfl

ZcnonrgoBaHpre HaHoM arep I,IanoB .rIBJI.rrerc.rI I,IHTeHcrrBHo p a3BI4B aroueft cq u

aKTyiurbHofi o6nacrbrc coBpeuennofi aHarzrrtrqecrofi xkrMprvr. HanouatepllulJlbl

o6laAaror pflAoM yHrrKaJrbHbrx cnoficrn, Koropbre MoryT noMoqb y;ryqurrrb

MerponorurrrecKue xapaKTepucrr,rKrr MeroArrK anurv3a. Hau6oree

pac[pocTpaHeHHblMr{ .f,BJrflIorcr MerarlJrr4rrecKr4e HaHoqacTnllbr, TaKI4e KaK

3oJrora vr cepe6pa, o6raAaroulne noBepxHocrHo-[Jra3MoHHbrM

@nP). Cpe4u Hrrx r'ata6orrrtnui,r r4Hrepec rpe,{craBrullor

HaHOqacTwlbI

pe3oHaHcoM

Hec$epu.recKile HaHoqacrr4rlbr 3oJrora, B ToM rrrrcJre HaHocrep)KHrr (HCr), gnt

Koropbrx xapaKTepHbr .qBe rroJrocbr IIIIP B crreKTpe norrrorqenvrfl, n ru4urvrofi

o6nacrn. Outu.recxwe ceoficrea HCr Au vpesnsrvafiHo qyBcrBl4TeJrbHbr K

oKpyx(eHrrro u rro3ToMy rBJuroTcr nepcleKTr4BHbrM MaTepHulJroM AJrr pa3Bn"rkrfl

crreKTpocKo[nqecKr.rx MeToAoB aH.ilr43a.

Pa6ora fop6ynoeofi M.B. rocB{rrleua rrp}rMeHeHr4ro HCr 3oJrora Mn

BbrcoKorryBcrprreJrbHoro n gKoHoMr4rlHoro cnoco6a onpegeJleHlr{ KarexoJraMI4HoB

- 6uouoruqecKr4-aKTr,rBHbrx coe,rlr4HeHrafi. srrnoJrgrrorur4x MHox(ecrBo xfl43geHHo

BaxHbrx Qyurqufi B xr4Bbrx opraHr,r3Max. Iloororvry rlerrb pa6orrr

fop6yuonofi M.B., cocrof,Illat B r43) reHrrrr sosl,roxHocteft trpprMeHeHl,rfl

HaHOCTepN(HeH 3OJTOTA vr VrX HaHOKOMIO3LTTOB Ha OCHOBe neHonoJrr4ypeTaHa ilrrfl



orrpeAeJreHrr.rr KaTexoJraMvHoB MeToAaMu crreKTpoooToMeTplrrr 14 crreKTpocKorrr4r4

4nS $ysnoro orpax(eHr4r, HecoMHeHHo, rBJrf, erc.rr axryamuofi .

Crpyrcrypa Ar.rccepraqnonnofi pa6orrr

fluccepraqur rl3JroxeHa Ha 195 crpaHr,rqax, BKrroqaer 68 pucyttxos u 32

ra6nuurr. Cnucor nrrreparypbr coAepxnr 280 Har4MeHoBasuir..,{uccepralll{oHHat

pa6ora cocrol{T 143 BBeAeHr4fl., AeBflTLt rJraB, 3aKJuoqeHlafl, BbrBoAoB ra crtacKa

Jrr,rrepaTypbr.

MeroArt uccJreAoBanufl

IIpu errnoJrHeHrrr4 Ar4cceprauuounofi pa6orrr r4croJrb3oBaJll4cb cJleAyroque

MeTOAbr: npocBeqr4Baroulaq w cKaHr4pyroqiu 3JreKTpoHHafl Mr4KpocKonu{,

cnexrpo$oroMerprrr, cneKTpocKorrr4t 4raQQysnoro oTpaxeHI4JI,

nrrcoxoe$Serrunnar xlrAKocrH€ur xpoMarorpa$ut, a raKxe crarucrr{qecKr4e

MeTOAbr r4C CneAOB AHVL.

O6napyxeHHoe M.B. fop6ynorofi BJraAeHue coBpeMeHHbrMH Mero,4aMrr

anaJwrga noATBep)KAaer e€ BblcoKyro r<ozurn$rararll4ro.

OcnoBHbre HayqHbre pe3yJrbrarbr

B rpouecce BbrrroJrHeHr4r AncceprarlHoHnoft pa6orrr M.B. fop6yHonofi

noflyqeHbr pe3yJrbrarrr, o6na4aroqr4e nay.lrofi uonugnofi, [paKTu.Iecrcofi lr

Teoperuqecrcofi 3uaqlrMocrbro.

Ocnosurre pe3yJrbrarbr, r,rMero[ryre [p?rnrllrnuaJrbHyro HayqHyrc HoBu3rry,

cocToflT B cJreAyroqeM:

- [olyqeHbr rr oxapaKTepr,r3oBaHu HCr 3oJrora c AocraroqHo BbrcoKr4M 3HaqeHr4eM

Qoprvr{axropa, KOTOpbIe npeAnoxeHo ucIIoJIb3oBaTb B KarrecTBe

cnerrpo tporoMerprlqecKoro peareHTa Anr onp eAeJreHr,rr KarexoJIaMr4HoB ;

- o[Tr,rMur3r.rpoBaHbr ycnoBrrfl B3ar4Mo.{eitctsufl, HCr sorora c KarexoJraMr4naMr4 B

npucyrcrBr,ru Hrrrpara cepe6pa, o6ecue.ruBarcrque MaKcr,rMtr[rsufi

aHarruTrlrrecrufi crrrHarr Lr AaHbr o6rscHeHut na6rrcAaeMhrM o[Tr,rqecKr4M

eSSerrarvr c uosuqzfi [poreKarou$x xnMraqecKr4x pear<qufi H r43MeHeHrrt



MopQororuvr qacrkrrl; o6ocuoBaH Bbr6op HCr 3oJrora B nplrcyrcrBr4kr rrvrrputa

cep e6pa B KaqecrBe nau6onee rryBcrBI,ITeJIbHbIX HaHocI{ creM ;

- floryqeHbr H oKapaKTeppr3oBaHbr HaHoKoMrro3t4Tbr Ha ocHoBe rleHonoJlllypeTaHa LI

HCr; onrr{Mu3lrpoBaHbr ycnoBr4{ rroJryqeHur raKr,rx HaHoKoMlo3I{ToB I4 ycnoBl4t

olpeAeneHu{ c rlx IactIoJIb3oBaHLreM KarexoJIaMrIHoB, o6ecne.rl4Balo[true

Har,uryrruue . MerpoJrornqecKne xapaKTepr{crrrKlr; AaHo $usnno-xrrMllqecKoe

o6ocnosaHue [onyqeHHblM pe3ynbraraM;

- pa:pa6oraHbr HoBbre BbrcoKorryBcrBr4TeJrbHble v SKoHoMIrtIHbIe cnoco6rt

orrpeAeneHlrf, KaTexonaMr4HoB B MoAeJrbHbrx pacTBopax, JIeKapcTBeHHbIx

rrpenaparaxu 6uotorr4rrecKkrx ]Kr4AKocrax (ruo.ra n rponr) Ha ocHoBe [orytIeHHbIX

HCr u krx HaHoKoMrro3LtroB MeroAaMkr cneKTpo$oronaerpvrvr u cleKTpocKorrlll4

4r,r$Qysnoro orpaxeHur; orleHeHbr aHaJrurprqecKl4e xapaKrepl4cruKu

o[peAeJreHnr; noKa3aHa Bo3Mo]KHocTb orrpeAeJreHr4fl cyMMapHofo coAep>KaHufl.

KaTexoJIaMI4HOB C LICTIOJIb3OBaHI4eM rlp eAnOXeHHbIX HaHOCI{CTeM.

[ocronepHocrb u odocnoeaHrrocrb p$yJrbraroB Ir BbIBoAoB

.{ocronepHocrb, rrpeAcraBJreHHbrx B pa6ore HayqHblx pe3ynbraroB,

[oATBepxAaercr vrx HenporlrBopeqr4Bocrbro, cofnacl4eM Mex(Ay co6ofi

B3arlMoAonoJrHrrour4x gKcuepuMeHTiurbHbrx r,rccJreAoeaHlafi, coBnaAeHI,IeM qacrvr

pe3yJrbraroB c AaHHbrMr4 Jrureparypbr. flpaaunrnocrb pa3pa6otasuoro cnoco6a

orrpeAeJreHr4r KarexoJraMlrHoB [oATBepxAeHa MeroAoM ((BBeAeHo - nafiAeuo) I4

co IIo craBJIeHLIeM c p e3ynbr ar aMu Apylux MeroAoB aHuIvrca (B 3XX).

Kouulercsrrfr ,r MHororrJraHosrrfi rroAXoA K perrreHl,{rc uocraBJIeHHbIX B

pa6ore 3aAaq rBJurercr ouronoft nrrcoxofi crelreHrr odocnonaHHocrlr

loJrfreHHbrx aBTopoM HayrrHbrx noJrox(euuit, BbrBoAoB I'I peKoMeup^a\uit, a raKxte

ocHoeofi rax HoBrr3ubr r{ [paKTuqecnofi 3naqrrMocru. MoxHo KoHcrarupoBarb,

qro rrpoAenannafi pa6ora [o3BoJrHJra 3HaqlrreJrbHo pacurlapl4Tb aHarII4TIzrIecKLIe

Bo3MoxHocrr4 HaHocrepxuefi 3oJrora r4 HaHoKoMno3r4ToB Ha vx ocHoBe. I4iraeuuo

grrr Bo3Mo)KHocrH B coBoKyrrHocrr4 c paspa6oraHHblMl4 amaJrprrurrrecKllMl4



MeTOAr4KaMI4 OIIpeAeneHl,If, KaTeXOJTaMnHOB,

o6rerrax, cocraBJurror [paKtuqecKyro

3aKrroqarcqyrocfl B cneAyrouleM :

- npeAno)KeHbr cuoco6rr olpeAeneHr4t

peaJrr43oBaHHbre Ha

3HarI[MOCTb .UaHgOfi

peaJrbHbrx

pa6oru,

KarexoJraMr4HoB (Ao$arrrraHa,

0,1 ur<M B cryrlae

0,4 rvrxM B cnytrae

HopaApeHaJrvrna, aApeHarruHa r,r go6yrarrauna) c lrc[onb3oBaHveM HCr gonoravr4x

HaHoKoMrro3r4ToB c rrpeAenaMr4 o6napyxennr 0,08

LICnOJIr3OBAHIIfl. KOJIJIOLIAHrIx paCTBOpOB HCr V 0r3

HaHoKoMno3prroB; paspa6oranuue cuoco6u anpo6rapoBaHbl npu aHailprce

peaJrbHhrx o6rexros (ner<apcrneHHbre [pe[aparbr, KpoBb, ruoua), [paBr4nbHocrb

o[peAeJreHr{.rr rroATBepx(AeHa MeroAoM ((BBeAeHo-safiAeHo>> v cpaBHeHrreM c

pe3yJrbraranrra B3XX-aHuwBa; paspa6orauHbre croco6rr oupeAeJreHr4s flBJrrrorct

oAHI,rMr4 H3 Hapr6oree qyBcrBnTeJrbHbrx rI3 onr,rcaHHbrx Ha Aaugrtfi MoMeHT

MeroAr4K cuerrpo QoroM erp r,rqecKoro onp eAeneHus Karexo JraMprHoB ;

pa:pa6oran cuoco6 cop6quonHo-cneKTpocKorrlqecKoro olpeAeneHl,Irl

KarexoJraMr{HoB B 6uonoruqecKLrx }Kt4AKocrrx c [peABapr4TeJIbHbIM

.4I{HaMI4qeCKI4M KOHUeHTpI,IpOBaHLIeM Ha CBepxCtUIITOM IIOJIHCTI4pOne ,I

nocJreAyroxlr4M onpeAenenrreM c racnonb3oBaHueM HCr, roropuft IIpI4MeHLIM AJUI

o[peAeJreHa.rr KaTexoJraM]rHoB B Moqe Ha ypoBHe r{x HopManbHoro coAepxaHurr.

llpegnoxeHHbre cnoco6rr orrr.rqalorcr srrcorofi qyBcrBr4TeJrbHocrbro,

AocrynHocrbro o6opy4on anvrs., SKoHoMurrHocrblo.

PercorvreHAarlrr[ [o ucrroJrb3oBaHuro peyJrbraroB rr BbrBoAoB Arrccepralluu

llpe4noxeHHbre e pa6ore [oAxoAbr u rtofiyqeHHble pe3ynbrarbl Moryr 6rtrs

HCNOJIb3OBAHbI B Caparoncrou HaqI4OHir[bHOM r4CCneAOBaTeJrbCKOM

rocyAapcrBeHHoM yur4Bepcurere r4MeHrr H.f. r{epHuureBcKoro, Caurr-

Ilerep6yprcKoM rocyAapcrBeHHoM yHr4Bepcurere (r. Cannr-fletep6ypr),

KasaHcxold (flpranorxcrcovr) Qe4epanrnorrr yHnBepcr,rrere (r. Kasaur),

BopouexcKoM rocyAapcrBeHHoM yHlrBepclrrere, n Ky6aucKoM rocyAapcrBeHHoM

yHlrBepcurere, B Ypanrcrorvr Se4epamHorra yHlrBepcl4Tere I,IMeHrr [epBoro



flpesn4enra Poccrzu E. H. Emqusa r4 Apyn4x yve6Hrrx, HayqHbrx n HayqHo-

uccJreAoBaTeJrbcKlrx rleHTpax, naooparopr4flx AJrt KoHTpoJrr KaqecTBa

S aprraaqenrr4qecKr4x rrpelaparoB 14 B MeAr4rlr4Hcrofi guaruo crrlKe.

[uccepragwa uporuJra xoporxyrc anpo6aqurc, pe3ynbrarbr AonoxeHhr u

o6cyx4euu Ha rrpeAcraBr4TeJrbHbrx Me)KAyHapoAHbIx, ecepoccuficKrax

rcon$epenur4qx r4 cr4Mno3uyMax. Pesymrarbr AocrarorrHo [oJIHo orpaxenrt n 16

ny6lraraqkrflx, cpe4rr Koropbrx 5 crareft s usAaHr4.sx, BKJTIo.IeHHbIX B [epeqeHb

Mzno6pnayKu P(D, a raKxe r.rHAeKcr,rpyeMbrx s 6a3ax AaHHbrx Web of Science ra

Scopus (e rou qr4cne B x(ypHurrrax c BbrcoKkrM r4MraKr-$ar<ropona Anal. Chim. Acta

u Appl. Spectrosc. Rev.).

Aerope$epar v ny6nzraquu [oJrnocrbrc orpaxaror coAepxaHr4e

Ar4cceprarlr,rn. ,{uccepraqzx xopouo HalucaHa, JrorvqecKn BhrcrpoeHa pr

aKKyparHo o$opnanena. B pa6ore roKa3aH srrcoKr,rfi coepelraeuuufi HayrHufi

ypoBeHb o6cyx4euu.s pffiynbraroB.

3apreqanus

CyruecreeHHbre 3aMeqaHr4r rro Alrcceprarlrllr orcyrcrByror. llrraerorquecr

Herrpr4Hrlrrrrr4uurbHbre 3aMeqaHur vr Bo[pocbr Hocrr xapaKTep uoxenauufi Ha

6yayuee, Hprrryrb He cHr4xaro:r o6ulero [ono)Kr{TeJrbHoro BrrerrarJreHur o pa6ore.

1. Jhareparypurrfi o6sop npor43Bo,qr4r oqeHb xopotuee BrreqarJreHr4e: repepa6oras

orporvrHufi o6reu nnQoprraaqprr4, Koroprrfi upe4cTaBJreH B Br4Ae zHSoprraarr4BHbrx

ra6nuu v [uarparrarvr. OAnaKo, Ha Nrofi sgrrflA, HeKoropbre pa3AeJrbr ffBJrrrorcf,

ueo6sgareJrbHbrMrr, Harrpr,rMep, ucrroJrb3oBaHue HCr sorora e KP-crreKTpocKorrr4ut.

Kporr,re Toro, HecKoJIbKo yAt4Biurer ue6oruuoe qlrcJro pa6or no I{crroJrb3oBaHr{ro

HCr gonora s KP-crreKrpocKorr4r,r (ncero 5 ccrrnor). B ra6n. 3 nrareparypHoro

o6sopa BMecro rocrorHHo roBToprrorqeficr Spasrr <<?IsMeHeHr,re cneKTp€LJrbnbrx

xapaKTepr4crr4K HaHocrepxneft 3oJrora)). MoxrHo 6rrno yKa3brBarb cpa3y cyrb 3Tr{x

ugrraenenzft: HanpnMep, (runcoxpouuufi cABrrr AJrr.rHHoBoJrHoBoro

MaKCr{MyMa...D.



2. flouerr,ry BrrkrflHkre reMrreparypbr Ha orrpeAeneHve KarexoJIaMr{HoB c HCr 3oJlora

rlccneAoBaHo roJIbKo npld AByx 3HaqeHntx: 25 vt 70 "C? Ha crp. 103 anrop

yrBepxAaer, qro <flo cparHeHraro c coorBercrByrcIqvMr4 3aBtrcl4MocrflMn npLI

25"C, na6nroAaercs 66nrnrufi yroJl HaKJIoHa {pLIBbIX, npl4qeM nprl

KoHrleHTpar{u{x KA 6onnue 2 MrM (o6nacrr rrocJle ueperz6a) em reHAeHIIrrt

nporBJurercs.6olee Bbrpax(euHo...)). OAHaxo Aarlee B [pI,IBeAeHHbIx MeroAI4Kax

ollpeAeneHnr r,rcrloJlb3yerct Ko MHarHa.u reMrlep aTyp a.

3. He coBceM rroHtrHo, KaK aBTop rlcfloJrb3yer HemrHefiurte 3aBlrclaMocrrr cl4rHzula

or KoHrIeHTpa\vu (p"c. 34) 1^rrfl orrpeAeneHr4{ KarexoJraMHHoB. Fulo 6rr

rroJre3HbrM npeAcraBr4Tb Kpr4Bbre Ha prrcyHKe c IIJIaHKaMII UOrpeUUOCrefi

orrpeAeneHr4r Kax(Aofi roqru.

4. [trs [ocrpoeHr4rr 14 rrHrepupera\r4vr ]r3orepM cop6qun HCr 3oJlora Ha

rreHonoJrr{yperaHe (prac. 43-44) x{eJrareJrbuo 6uro 6u yBenutlt4Tb qrIcJIo

SKCrIeprIMeHTitrIbHbIX TOqeK.

5. Eruo 6u nonegHo .rlarb 6onee nonHoe o[I4caHrre o6rercron I4ccne.qoBaHnfl, -

6nororu.recKnx xlrAxocreft: KoJrl4qecrBo r4ccneAoBaHHbIX o6pasqoe, I4x

rpor4cxoxAeHlae (s4oponrr e urvr 6oltstre mo4u), ycnoBut I4x xpaHeH:afl. v r.n.

6. I4rvrerorc.rr HeyAaqHbre Bbrpa)KeHr,rrr u opt[orpaQnuecrue ouz6rra. Hanpurraep, Ha

crp. 88 <Henoropoe yur{peHue MaKcprMyMoB B oKcnepr4MeHraJlbHoM creKrpe); B

[oArrr{cr4 K pnc. 9 <<JkouuurIcIIeHTHbIe MeroAbD).

Buecre c reM, yKa3aHHbre 3aMerlaHr.Irr He yMantror 3HaqnMocrl4

Ar4cCeprarl[oHHoro uccneAoB aHV$..

Tarurv o6pasovt, M.B. fop6yHonofi BbIIIoJIHeHo 3aBeplueHHoe B paMKax

[ocTaBJreHHbrx rleJreu uccneAoBaHr4e, 3aKr]oqanuleecf B KoMnJIeKcHoM peIueHI4II

3aAarr rro eu6opy onrprMaJrbHbrx ycnonnfi orrpeAeJleHnfl KarexoJIaMI,IHoB B

rreKapcrBeHHbrx [penaparax vr 6noro.ru.recKvx xl,IAKocr.ax c nc[oJIb3oBaHLIeM

HaHocrepxHefi gonora u vx HaHoKoMrro3r,rroB. Anrop [poAeMoHctpuponal ce6x

cJroxrrBruvrvrcfl. HayqHbrM pa6oruuxoM, cnoco6nslrrt craBrrrb I,I petrarb HayqHble

3a.ilaqu.




