
OT3bIB oQnqrraJrbuoro ornoHeHTa

Ha AlrccepTarlnro Ha corrcKaHue yqeHoH cTerreHrr

KaHArrAara xuMnqecrcrrx HayK rlnrcyponofi Hara"nrn IOpbeBHbr

Ira reMy: <<HoBbIe BbIcoKoeQQeKTrrBHbre HenoABrrlr(Hue Qasbr c aMrrAnbrMrr

rpynnaMn rr MaKpoMoJreKyJraMrr n QyurcqrronaJrbHoM cJroe AJrfl

rnapoQnnrnofi xpoMarorpaQnr)>

no cfleultaJrbHocrlt 1.4.2 - <<AHaJrHTHrIecKafl xnMrrfl)>

,{nccepraunoHH€r.if, pa6ora rlnrypoeofi Harzurrn lOpnenHu nocBrrrleHa

cpIHTe3y HoBbrx rllnoB cop6enroB AJrr rra4poQumHofi xpoMarorpaQuu u

IdccJreAoBaHLIro HX xpoMarorpa$uqecKrax csoficre. Pa6om npeAH€BHaqeHa Ant

pacruupeHl{f, Bo3Mo)Knocrefi aHaJrrarrrrrecKrirx na6oparopnfi ro ncnoJrb3oBaHulo

HoBbIX oreqecrBeHHbrx ceJreKTHBHbrx u BbrcoKos$Serrr.rBHbrx cop6eHToB, rrro

aKTyaJrbHo B oco6euHocrpr c freroM coBpeMeHHoro noJrlrrlrKo-gKoHoMlrqecKoro

cocrofl rtvrs. Poccuu. I4cnorb3oBaHlre rpu KoHcrpyprpoBaHnpr HoBbrx crarllroHapHblx

Sar uo peaKrlun Vru KaK oAHoro rd3 BappraHToB KJraK-xuvtuu o6ecnequBaer

pa6ore HecoMHeHHyrc HafrHyro HoBu3Hy. IlInporcufi cneKTp rporecrr,rpoBaHnblx B

pa6ore coeAr'rHeHufi, orHoc.f,rrlprxcfl pa3nl,IqHbrM KJraccaM, BKJIIOqat

paspa6oraHHbre cnoco6rr onpeAeJreHrdf, ptrAa peErJrbHbrx o6rerron u3 pa3AeJIoB

nulr1esofi n QapnnarleBTr4qecxofi xuMrar{ o6ecnerrr{Baer pa6orc Baxflryro

rrpHKJraAHyro 3 H arr LrMocTb.

Pa6ora orreHb o6reuu€ur KaK no Ha6opy craHTe3LrpoBaHHbIX cop6enroB, TaK

H no Ha6opy recrlrpoBaHHbrx aH€urlrroB r43 pa3Jrr{qHbrx KnaccoB opraH}IqecKoE a

6uoopraHrrrecKofi xpruulr nosroMy Lr3Jroxesa 189 cryaHnrlax reKcra. Marepnarlbl

pa6oru ony6rnKoBaHbr B 5 crarbf,x B u3Aanvntx, peKoMeHAoBaHHbIX BAK u

I,IHAeKcupyeMbrx B BeAyrrIHX HayKoMerpraqecKnx 6asil( (Web of Science,

SCOPUS), nrcnloq€lf, crarbro, orry6rlrKoBaHHyro B x(ypHane J. Chromatography A

(Q 1). Cnncor Ilurprpyeuofi nr,rreparypbr BKnroqaer 166 LrcrorrHaKoB. Tercr

Alr cc ep r ar\uu H3Jr ox(eH B Tp aAr{quoHHofi crpyKTyp e.



Bo BeeAeHnr,r gnryposa H.IO. r{3Jraraer aKTy€rrrbHocrr sH6paHnofi TeMbr c

aKIIeHToM Ha rn4po$rlnbHylo xpoMarorpaSnro. O6parqaercfl BHprMaHrre Ha HoBbre

cnoco6u KoHcrpyl,IpoBanr4fl, craIIuoHapHhIX $a:, HanpaBJreHHbre Ha yBeJrr{qeHge

ceJIeKTkIBHocrpI pa3AeJIeHI{rI KoMrIoHeHToB cJroxHbrx [pnpoAHbrx cuecefi. B grofi

qacrl4 pa6oru uocraBJIeHbI IIeJIb ueo6xoAlaMhle 3aAaqu, po11reHne KoTopbrx

Heo6xoAI4Mo AIrfl AocrltxeHrrt [ocraBJIeHHbIX qenefi. Anropou cAeJraH nu6op

ucxo4Hofi MarpI,IIIbI (3-anaraHorporplJlcplJlrrrarelx) KaK y4o6nofi ocHoBbr Arrs.

ucnoJlb3oBaHllf, peaKIII{u Vru \rrfl xnMaqecKoro uo4uQuqprpoB aqufl,

craIIuoHapHhIX Qas c IIIupoKLIM AuailasoHoM pa3nldrrHbrx cop6qraoHHo-aKTr{BHbrx

rIeHTpoB HenoABpDKHbrx Qar.

[paKT]r.recrcofi 3Harrr{Mocrr{

BbrHocHMbre Ha 3arqrdTy.

I4gnoxeHbr Marepr{€Lrrbr rro uayrHofi HoBrlsHe ro
pa6orrt. llpeAcraBJreHbr Ha) rHbre rroJro)KeHrafl

fraea 1 uocesuleHa o6sopy Jrlrreparyphr. BHa.rare paccMarpuBaercs

KparKo Hcropl,It co3Aanlr.f, ru4poQnnrsofi xpoMarorpaSun, ee oco6eHHocrb n

Ha3HaqeHI{e B xpoMarorpa$uqecKoM aHaJr}rce, npeAcraBJreHlrr o MexaHprcMe

yAepxfl,rBanvrs,. PaccuarplrB€trorcr piBnuqHbre Qamopu,

yAeplrr,rBaHlre B sTOM BaplraHTe xpoMarorpaQnu, BKrrorr€ur

Sartop - o6reu in situ reHepr{posaHHofi norxpuofi Sasrr Ha rroBepxHocrr4

cop6eum. 3areu paccMarpr4B€rrorcfl coBpeMeHHbre HarrpaBJreHufl B co3AaHLrH B

pa3Buruu fLlD( B ruIaHe co3AaHlrr HoBbrx HenoABrDKHbrx Qas, BKJrroqaroque

UBHrrep-IftoHHbIe, cop6eHrrt c oJrrroMoJreKyJrrpHofi crpyrcrypofi, c

pIcrIoJIb3oBaHpIeM IdoHHbrx xflaAKocrefi. llpnae4eH aH€urr,r3 Marpr.rq, nc[oJrrcyeMbrx

Anln co3AaHl{fl crallldoHapHbrx Sas. PaccuorpeHbr nyru unauo6urrn3aL\uu

QynrquoH€ulbHblx rpyrr Ha nrr6paHHbrx Marplrqix. florasaHo, qro B eroM

orHorueHl{}r nonyrspHofi ucxo4uofi rr,rarpuqefi flBJrrerctr aM}rHolpon}rJr

cIIJIaHI{3}rpoBaHHufi clilJruKareJrb, no3BoJltroqzfi ocyqecrBJrrrb AocraroqHo

rpocroe uo4uQprIIHpoBaHI{e ro aKTprBHocrrr aMnHolpynrbr B psAe

coorBercrByloqux peaKlluil Aa;nee paccMarpllBaercs noreHlluail ucnoJrb3oBagr4f,

KJlLtK-pearqufi AIrfl KoB€ulenurofi uuuo6unu3arlnr pa3ruqHbrx coeAlrHeHzfi Ha

BJrprrrcrlue Ha

,{onoJIHnrenrHrrfi

Harr€ilIlbuofi [oBepxHocrlr [prrB]rrofi Sasbr pr oco6oe BH]rMaHHe yAeJreHo peaKrILrH



Vru, rlo3BoJlsroqefi JIerKo 3a oArrH nprreM co3Aarb ycrofi.ruBbre KoB€ureHTHbre

crpyKTypbl c 6onsuruuz Bo3MoxHocrtMH rro Bapbl4poBaHnro QyHrcqnoHanbHbrx

rpyn[ B HI{x. 3aterra BIITIoJIHeH aH€urr{3 JrnreparypHbrx AaHHbrx rro

xapaKrepl{3allLll{ HenoABHXHrrx Sas Ars fID(. B p$yJlbrare aH€urr,r3a nrr6paHbr

Tecrbl TaHarca Ant npIaMeHeHI{t B co6crneHHbrx HccireAoBaH}rrx. HaroHeq,

rIpI'IBeAen o6sop IIo KpI4TI{rrecKI4M Anfl fI4)( csoficrBaM r{ rro Lrx yAep)K}rBaHr{ro Ha

ropfoBblx MapKax crd{zoHapHblx Qar (Ans fI,D() psna lpynr recroBbrx

coeAl4Heuufi, Korophle 6rtlz ucnoJlb3oBaHbl B npeAJroxeHnofi K 3arrllrre

AI4ccepraIIPIoHHofi pa6ore. Pas4el 3aKaHqnBaerct BbrBoAaMLr, Koropbre cr€urr4

ocHoBaHLreM AJIfl Q opuynnpoBKl/t 3 aAaq reKyrrlero r{ccJreAoBaHurr.

frasa 2 rpapwlploHHo rlocBrrrleHa onlrcaHlrro gKcnepraMeHT€rJrbnofi .racru. B

Hefi rpuBeAeH o6ruupnufi crncoK o6opy4oBaHrdr, craHAaprHhrx coeAuHeHnfi u

rIpI{BeAeH neperreHb o6rerron AJII aH€ilrrr{Tr{rrecKofo KoHTpors. fim gTprx

o6rerroB onl{caHhl npoueAypbl npo6onoAroroBKra. 3arena rplrBeAeHbr MeroAr4Kr4

clrHTe3a HoBhrx craIII4oHapHbIX Qas u HeKorophrx neo6xoAprMbrx AIrfl gToro

lIHrpeALIeHToB. OnucaHbl TaKXe I{cnonb3oBaHHble $usu.recKpre u Susnrco-

xrrMrrrlecKue MeroAbI xapaKTepLI3aIII4Ia noJrfreHHbrx crarllroHapnbrx- Qas, cnoco6

yrIaKoBKI,I cop6enroB B xpoMarorpaSuqecKpre KoJroHKr/r H ycroBusx AJrt

pa3AeJleHlrf, pa3naqHbrx KnaccoB prcrroJrb3oBaHnbrx n pa6ore coeAuHeHufi .

Cne4yroqufi pa3Aen, BKJlloqaroIqnx p$ynbrarbr pa6orrr u ux o6cyx4eHrre

BBLtAy MHoronnaHoBocrr{ pa6oru pa3AeneH Ha rrrecrb (J\b3 - Nb9).

fnasa 3 rrocBslrlena I{ccneAoBaHr{ro cnoficrs craproBhrx €tMpruorrporrr{Jr

$yHrcquoH€urH3LrpoBaHHbIX cllJllrKarenefi, ucnoJrb3oBaHHbrx Anr rroJr1nre1vrfl HoBbrx

craIIuoHapHbIX Qaa. floragauo 6olruloe pa3nvrrue MexAy qeTbrpbMrr 11aprr4flMg

cop6eura IIo yAep]KI{BaH}rIo TecroBbrx coeAlrHenprfi np1a orHocgTeJrbHo

ue6olrrloM pa3nl{rrl{I4 rro coAepxaHl4lo a3ora B Hprx u [osroMy 6un [poLr3BeAeH

ert6op oAnofi lrc erlrx $ar Anfl AanbHefimero xnMr{qecKofo nao4uQgrlkrpoB a1ufl.

B rnase 4 npuBeAeH aHaJIIlts BnlItHIiIs ycroBnfi npoBeAeHlrr peaKrlr{u Yrz Ha

xpoMarorpaSuqecK}re csoficrBa nonfraeMbrx crarlraoHapHsrx Sas, rrpoBeAeHnufi

IIo recrau TanaKa. VcrauoBJIeHo, rrro cyqecrByer 3aMerHoe pacxoxtAeHge Me)KAy
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BpeMeHrr npoBeAeHrrs peaKqlru,

r{c[oJrb3yeMofo KaTairH3aTopa.

oT Trrna [p]rMeHseMofo pacTBopkrTeJrs,

flpu oroM LrccJreAoBaHo BJrn rHlre

ceoficrBaMrr pa3rIarIHbIX uaprufi oAHI{x Lr rex xe rlrnon cop6eHToB, 3aBgcflrrlr{x or

puuecrae csoficrna noJlfraeMhrx cop6eHToB u BBeAeHr{e Jr}rHKepoBxpoMarorpaq

AJII npocrpaHcrBeHHofo yAarreHr.{s ckrHTe3r{pyeMbrx QyHrrlrroH€urbHbrx rpyrr or

rIoAJro)KKLI. I4sN,IeHeHI{e xpoMarorpaQnqecKprx csoficre rpu gToM

I'IHTepnp eTLIp oB aHo KaK €TeneH b cTepl{qe c Koro 3 aKp brT ufl. vrcxoAHbrx aMLrHo r.pyrlu.

llonagaHa Bo3MoxHocrb I{3MeHeHHe napaMerpoB TecroB Tanara npu 3aMeHe

SyHrIIzoH€uIbHbIX rpynr I4HrpeAr{eHToB peaKrIHH Vrn, qro Aenaer Bo3Mo}r(Hbrx

IIeneHanpaBiIeHHOe KoHTponI4pyeMOe LBMeHeHIIe CeJISKTIIBHOSTH COp6eHTOB,

noAqepKHBafl sSQemI{BHocrb npeAJloxennofi pa6ore MeroAoJrorltz c}rHTe3a

craIII{oHapHbIX $ar. Baxnrrna AonoJIHeHI4e cr€ulo zcnoJrb3oBaHr{e BMecro

rap6onoBblx KucJIor noJruMepHbIX, cuoco6Hbrx cBfl3brBarbcs c HecKoJrbKr{Mrir

peaKrIuoHHbrMLr qeHTpaMr,r [apalneJrbHbrM cTepuqecKlrM 3aKpbrTpreM

cop6quoHHo-aKTuBHhIX IIeHToB ucxo4uofi Marplrrlbr. flpe4nolreH BapLraHT, rrpu

rz4po$uJrbHocrb crarlaoHapuofi Sasu,

Bcex recroBbrx coeAlrHeHnfi. HafiAeHrr

KOTOpOM CyrqecTBeHHo BO3paCTaeT

rpLrBoAflrrla.fl K pocTy yAepx(aBalJvrfl

ycJIoBLrt cprHTe3a, noBbrrrraroulufi sQQerurBHocrb crarlaoHapHofi Sa:u (uo vncny

TeoperraqecKplx TapenoK). florasaHo, qro KoJroHKr4, 3a[oJrHeHHbre raK]rM Sasanau,

orruqarorcr Bbrcorcofi cra6nnbHocrbro Bo BpeMeHH.

frasa 5 rocBtrIrleHa H3freHlrro cnoficrs crarluoHapHbrx Qas c

uruuo6prJIIa3oBaHHbIM gpeMoMrrrlrrHoM, [oqnreHHbrM c r{crroJrb3oBaH}reM I,4-

6yran4l{oJl ALtrJrI,IqIaAI{noBbrM sQrapona B KaqecrBe nr{HKepa. B KaqecrBe

LrcxoAHbrx Marplrq ncnoJIb3oB€InH He roJrbKo aMlrHorrpon[n-cprJr[IKareJrb, Ho vr

rugpQo6uufi corIoJILrMep crl{pon a c AuBauun6eH3oJroM. 3ro rpr{Beno He roJrbKo K

roil.preHuro npuroAHblx AJrfl flry, Sas c yBeJrpr.reuHofi ru4poQprJrbHocrbro, Ho Lr K

BO3MOII(HOOT}I pa3AeJIeHIftt OtITnqeCKu aKTlIBHbtx COeArrtHeunfi, A TaKXe

BO3MO)KHOCTII IaCIIoJIb3oBaHLIt cop6erma HO ocHOBe AkrBvI:gluJl6egsona
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fnasa 6 nocBflrlleHa cpaBHeulrlo cnoco6oe KoHcrpyr,rpoBaHr{f, cop6enroB.

florasaHo, qro HcnoJIb3oBaHLIe peaKllau Yru [o3Bonrer yMeHbrrrlftrb urru

coxpaHllTb rn4po$I4JlbHocrb cop6euroB KaK npu caHTe3e MoHoMepHoro, TaK u

npu clIHTe3e nonllMepHoro cJIoeB. A nnanao6nnug a\Ltfl gpeMoMrlrllrHa no3BoJrrer

noBblcarb rn4poQllJlbHocrb B 3 PBd, yKa3blB€tf, Ha BbrcoKyro s$SerruBHocrb

TaKoro cnoco6a KoHcrpylrpoBaHl4l cop6qnoHHofo cJror. HafiAeHu BaplraHTbr

cLIHre3a cralluoHapHblx.Qag c eQQeKTuBHocrb, npeBbllxarorr5/ro s$QeruaBHocrb

IftcxoAHbIX aMI'IHo[ponLIJI-c]IJIHKarenefi. llo.reprHyTo yryquenr.re cra6mbHocT]r

crarlr4oapHbrx sasnpra $opuupoBaHr,ru rroJrr{MepHbrx cJroeB.

fnasa 7 nocsflrleHa KJlaccnsnraqnz csoficrB cop6enron, Bbr[oJureHHofi uo

TecraM TaHara s cpaBHemuu c ptAoM KoMMepqecKLr AocrynHbrx crarlkroHapHbrx

Sas AJII |IDC Orvre.raerct, qro prA noJrrreHHbrx crarlrtoHapHbrx Sas o6raAaror

nrrcorofi aHuoHoo6naeHHofi aKTlIBHocrbIo. florasaHa 6ommag pa3AeJrrroqaf,

cnoco6Hocrb clIHTe3upoBaHHbIX Sas npu pa3AeJr emutt caxapos c 6onee Bbrcorofi

eQQercrplBHocrblo ro cpaBHeHI4Io c KoMMepqecKLrMr Qasarraa. ConocraBJreHbr

pByJrbTaTbr pa3AeJrelJus. €}3OTIICTrrX OCHOgAHI,Ifi u HyKJreo3rrAoB,

BOAOpaCTBOpUMbIX BI,ITaMLIHOB, IIpLtpOAHbIX OpraHlrqeCKI4X KIICJIOT. *'

B HIaBe 8 paccMarpl{Baercr Lrcfren}re MexaH}r3MoB yAep)K}rBaHvtfl., u Ha

ocHoBe LI3BeCTHbX nOAXOAOB AeJraercfl BbrBoA o BKJraAe pacnpeAeJrHTeJrbHoro H

agcop6qlaoHHofo MexaHlr3Ma npu pa3AeJreHrru €lMlrHoKt4cJror u €L3orzcrbrx

ocHonaHufi H IryKJIeo3HAoB, rep6nqlrAoB vt QocQonoBrrx KrrcJror, a raKxe u

HeKOTopbIX r€LnoreHyKCycHbIX KLIoJIOT. OqeHeH BKJIaA gJIeKTpOCTaT[qeCKEX

B3alrMo4efi crn ufi s cyMMapHoe yAepxuB€tHlre.

B HIaBe 9 npeAcraBJreHa nHQoprvra:r\ufl, o npr{MeHeH}ru paspa6oranHbrx

cop6eHToB AJIfl onpeAeJleHlrf, BeIrIecrB pa3rnrrHbrx KJraccoB c ycraHoBJreHrre

ALIa[a3oHa nnHefiHocrl{, cpeAHeKBAAparr.[qHoro orKJroH e:gryrfl, [peAeJra

onpeAeJleHllt. florasano ycreuHoe [pI,IMeHeHI,Ie rrpu onpeAeJreHrrr{: a) yrneBoAoB

n roQe Lr BlrHe c AereKTLrpoBaHueM no cBeropacceuBaHprro; 6) BoAopacrBopuMbrx

BlITaMrrHoB; n) rporlrBoBllpycHoro rpenapara c KoHTpoJreM coAeplK a1vrfl

npauecefi; r) aMlrHoKllcnor. llorasaHa s$QemaBHocrb KoJroHKlr c cop6enroM,



noJryqeHHbrM IIo peaKIII'In Yru npa ]I3freHI,Iu KI4HeraKH QeprraenrarrrBHoro
pacqenJreHan HyKJreo3r{AoB AO OCHOnaHrafi u pn6osu.

B 3arnrorleul4lr u s BrrBoAttx npl{BeAeHbr cBeAeHr{fl, noATBep)KAaroque, qro

BCe nocraBneHHbre 3aAaqr4 perueHbr pr rleJrb Aocrr,rru{yra.

Cnoxsat no o6rerwy uHQopna a\uupa6ora rrcJroxeHa Ha xoporueM HarrHoM

t3brKe. {raccepr€IrlT npotBlltn orruqHble 3HaH}rfl coBpeMegHbrx noAXoAoB rpvt

o6pa6orKe 14 HHrepilperarlprra AaHHbrx.

K ganaeqaH[rM r,r noxeJraHrrrflM uo pa6ore cJreAyer orHecrr,r:

1. flouenay B pa6ote He npI{BeAeHbI cra1uu peaKrlnu Yrn u roqeMy He

BOcnoJIb3oB€uILIcb KoHTpoJIeM BeIIIecTBeHHoro 6anasca peaKlllroHnofi cpeAbr Ao H

nocJle oKoHqailufl. peaKIII{U ATrfl. OIIeHK}r CTeIIeHr.r [peBpaqeHr,rr no raxAofi ]r3

cta$ufi.

2. flouenay He oIIeHeHbI Bo3MoxHocrrI nonHofi Aepr4Barr6arlgr{ aMnHorpymr

I'IcxoAHoro cop6enra c yqeroM reoMerpl{rlecKax napaMerpoB o6pasyroqnxcs

3aMecrnrelefi c yqeroM crerleHl{ 3anoJrHeHl,rrr noBepxHocrn cop6eum aMrrHo-

Sasofi?

3. Ermo oqeHb )I(eJIareJIbHo BocnoJrr3oBarbcfl nro6rruH rouilrroTepHbrMr{

rpolpaMMaMrl AJIfl Bu3yaJlu3arluu crpyKryp, o6pasyeMbrx no peaKrlnn Vru,
Koropble no3BoJlkrlru 6u npeAnoJIolKI4Tb AocryrHocrb $yHrqnoH€rJrbHbrx lpyrn
o6pasyroqltxcfl crpyKTyp - KaK noJr4pHbx, TaK u HenonspHbrx.

PaccyxAeHlrt Qarcropa><, BJII{trcUIIifX Ha eQQercurBHocrb

xpoMarorpaQnqecKax nuKoB, Mo)KHo 6ulo 6u orlenr,rrb n rroATBepAprrb krrru

orBepn{yrb ro aH€uII,I3y napaMerpoB ypaBHeHrM Ban r{eenarepa (unu Hoxca).

5. VpanueHue Cnafi4epa npllMeHuMo K OO B3)IC( 6es Alr$OepeHrluarlulr
MexaHrI3MoB (a6cop6qaoHnoro ulru a4cop6qrrounoro), Ho BcJreAcrBue

HeJlllHefiHocrn B IrInpoKoM Anana3oHe Jlfrrue ucnoJrb3oBarb KBaAparuqHoe

ypaBHeHrle. Kcratpr, KaKoBa nprrrefiHocrb B 3aBlrcuMocrr{ yAep)Kr{Ba1ufl or
KoHIIeHTpaIILtn opraHaqecKoro nao4lrQlrrKaropa (nnu no4rr) AJrf, yAep)Kr,rBa1ufl. B

ycJloBprrx fI,D(?
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6. K Llcrlonb3oBaHlrl $arcropon yAepxuBannfl. mo6ux aHarrr.rroB npu oAHoM

3aAaHHoM cocraBe rIoABmKHofi Qasu Arrfl cpaBHeHtrfl. KoJroHoK (craqnoHapHbrx

Oag) cneAyer orHocI4rbcfl c ocropoxHocrbo, nocKoJrbKy B ero napaMerp KpoMe

TepMoAplHaMllqecrcofi KoHcraHTbI BXoAIIT coorHorueHne $as, Koropoe Mox(er

cyulecrBeHHo pa3ruqarbcfl. Or gtoro cso6oAHbl colocraBJreHlrr ceJreKTlrnnocrefi.

Ho u K corIocraBJIeHIdIo ceJleKT[sHocrefi TarcKe cJreAyer orHoc1aTbcr c

ocropoxHocrb, ecJlrr otlli 3aBlrcrr or ycJroBr4fi onpeAeneHr,rs.

Bruecre c TeM, yKa3aHHbIe 3aMerlaHufl He yM€I[rIor 3HaqprMocr]r

Al4cceprallnoHHoro nccneAoBaHl{f,. ilucceprarlus orBeqaer rpe6onaHg.flM,

ycraHoBJIeHHhIM MocrcoBcKLIM rocyAapcrBeHHbrM yHlrBepcprreroM uMeHu M.B.

JloruonocoBa K pa6orana no4o6uoro poAa. Co4epxaHlre Ardccepra:\uu

coorBercrByer cllequ€LllbHocru I .4.2 - <<AHzuILITI{qecK€uI xrdM}rp) (uo xznruqecKprM
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