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OQuqraa.nrHoro o[[oHeHTa

Ha Ar{cceprarlurc flvruo;rrcrcoro VIlr'sn Burcroponn.ra <<Crpoenr.re n Mexanrr3Mbr

{ynrcqnonupoBaHrrfl HoBbrx cy6crparon 6r.ro.nrouunecrleHrlr{n (lroquSepunon) rr
xporvroQopon {.uyopecrleHTHbrx 6errcon>>, npeAcraBJreHnyro Ha corrcKaHr{e yrreHofi crenerur

Aolffopa xr.rMr.rqecKr.rx HayK rro cleq[aJrbnocrrr 02.00.10 - 6uoopraHr.rqecKafl xrrMrrrr

,{vccepraqr4oHHar pa6ora Z.B.-f,rranorbcroro HanpaBneHa Ha raccreAoBaur.re (pusnxo-
xLIMI{rIecKLIx MexaHLr3MoB I43nfreHI{{ cBera ((fnyopecqenrlr.r-f, u 6pronrouunecqenqus)
6zorornrecKr.rMn o6serraMr.r.

@enouen 6raoruourauecrleHrlr,ru orrucan Ant ctrMbrx ptl3Hhrx 6uororra.recxux o6texron
3eMJIIa r4 Mopr (6axrepuu, cBerJrrKr4, MopcKlle 6ecnossoHoqHbre, KaJrbMapbr, pu6rr lr Ap.),
oAHaKo Ao Hacrosrrlero BpeMeHr.r Her qerKr4x MexaHr.r3Mon npeo6pasoBauus xurrazqecroft
3Heprr4r{ B cBeroB}'ro Ha MoneKyffpHoM ypoBHe, $yuxqzu cBeqeHlrfl pa3Hbrx 6uonorzqecrux
o6rerroe r{ oBoJrroqupr 6r.romonar,rHecrleHrlr.rz. B ocnoee cBeqeHIE.{ 3aJrox{eHo nraunao4eficrBue
opI'aHpIqecKLIx MoneKyn, - moqu(pepzHoB, c $epuenraMr.r - nroqu(fepasavra. Heo6xoAHMo
orMerr.rrb crpyKTypnoe parnoo6pa-:ue nroquSepranon, TaKXe KaK Lr orc)"rcrBr4e

QraroreneruqecKofo cxoAcrBa moqnQepa: y I,I3yqenHrrx 6r.romoMr4HecrleuTnrn< o6rerron. 3ro
BHocI,IT cyrqecrBeHHbre orpaHnqeHr,rr n (pyn4arvreuTaJrbHbre uccneAoBaur{.f, npr,rpoAEr
6uomouunecrlenrlt4rr B rlenoM. Buecre c reM, HaJrr.rq[e lpocro pefr{crpr.rpyeMoro npoAyKTa
(peprr,renrarrannofi peaKrlr.r[, - cneronoft gMvlecvrvt, - co3Aaer 3uatrrlrMbre nper{MyrrlecrBa
6raorloruranecrleHrlr.u4, KaK B HafrHbrx LrccJreAoBaHrrrx, TaK ri B lrparTr{qecKoM rrpr4MeueHl,rr{

Soto-cucreM s 6pIoAereKIII{I4 6IaonorzqecKll axrrIBHbD( BerrlecrB }r KoHTpone 6uonpoqeccoB Ha
MoneKyJUIpHoM rr KreroqHoM ypoBne. Pa6ora Ll.B.-frrauonbcKoro cocrolrr Lr3 Tpex

$yn4aneHraJlbHblx pa3AenoB: l- -raccneAoBaHne crpyKTypHbx xapaKTep[cr[K lr npoqeccoB
(foprvrnponaHrae xponro$opon (fnyopeclleHTHbrx 6emcon, 2 - ugewru(praraqnx crpyKTypbr, cr.rHTe3
vt I{ccneAoBaHr.re MexaHr43Ma sgaraMoAeficTBr.It c nroqu$epasofi ruoqra$epraHa oJrr4foxeT
Fridericia heliota Il ero aHaJIoroB, 3 - ycrauoBJleHlae xr4Mt4rrecKoro crpoeHr.rr r.r flpoqeccoB
o6pa:onanux nrcqn(f eplrHa cBerrrqrrxcr rpra6on.

Jlzreparypnrtft o6sop coAepxcllT coBpeMeHHbIe AaHHbre o $nyopecrleHTHbrx 6enxax,
xponao$opax, ruoqraQepllnax z moqn(pepa:ax 6arrepufi, cnernxroB, MopcKux 6ecuogeoHorrHbD(.
Ouracanrr MexaHI{3MbI npeo6pa:oBaHvrs. gHepI'rII{ B cBeroByro gMr,rccr{ro 6pronoruqecKr{Mr,r
crpyKTypaMu ra o6rerrauu.

K ocrosHrm AocrI4)KeHI4rna pa6orrr cneAyer B nepByro oqepeAb orHecrz pe3ynbrarbr no
u4enrra$uxa\uv u cIlHTe3y HoBbrx nroqz(fepnnon uepnefi z rpz6on, u r.r3yr{eurrrro MexaHrBMa
neauuo4efi crBLrs. grr.rx coeAlrnenufi c nloqzQep asaMlr.

YcranoereHr,re crpyKrypbr nroqu$epuHa uepnefi Fridericia heliota MoxHo pacrleHr{Barb

Aaxe KaK oTKpbIT[e, [ocKonbKy K HacTotlqeMy BpeMeHr4, HecMoTp{ Ha To, qTo B rrpr4po,{e
otlucaHbl cBbllrre 700 nrouunecqfipyloqzx oco6efi us 30 cenreftcrn, [peAcraBneHbr crpyKTypbr
ToJIbKo 7 nroqu$eplrHoB, B ToM trr.rcre moqz<fepuna 6raorrour.rHecrleHTHor-o qepBr Diplocardia
longa.



3aAa.ra uo aHirnr,r3y crpyKTypbr rrprlpoAHoro nroqn(pepr4Ha pemanacb rryreM BbrleJreHrrt
v n4enrraSraraqnz aKTI{BHoro BelrlecrBa lr $paruenron, c [ocJreAyroqr.rM cr.rHTe3oM, vr
nponeprofi na CuoruoMr.rHecrleHTHylo aKTlIBHocrb npoAyrTa B peaKrlr..rlr c nroqnlpepa":ofi.
Peurenue, rro I{AeHTLI$vxaqur,z 6lu3rzx, Ho HeaKTI,IBHbrx B moqu$epa:noft pearqr4r{, tterITI{AoB,
paccMarpr.rBaeMbrx B poJrr{ [peArrrecrBeHHLIKoB 6uocranresa nroqn$epvt:rra, roruqHo r,r HafrHo
o6ocnonano.

ConorynHocrb 3Kc[epLrMeHToB rro auaJTr4sy crpyKTypHbrx Qparrvrenron, rro3BoJr]rna
oAHo3HaqHo ycraHoBrrrb paHee He r43BecrHylo crpyKrypy Jrroqu(peprna .repneft Fridericia
heliota. B pe3ynbrare arranll3a crIeKTpoB -flMP v Macc-crreKrpoB ycraHoBneHbr qerbrpe

(pparueHra nprpoAHoro moqu$epvna; CompX, fluzuy, fAMK, oKcaJrar, us roroprx 6rrn
cI4HTe3r4poBaH nro{u$epuu v psl, ero He nloMl,InecuupyroilIr4x aHaJroroB. flpnHquul.raJrbHo
coBrraAeHr{e crreKTpoB cBeqeHr,rr in vivo co crreKTpoM gMr,rccr4r4 c c}IHTerr4qecruM
moqu(pepnuou in vitro.

Heo6xogunro orMerLrrb BaxHocrb pe3ynbraroB rro z4enrz$zrcaqur.r [poAyKToB
6vorrouznecqenrnofi peaKrllrrl, - oKcl{Jlloqu(fepuna u COz. BrreoA o roM, trro oKcrdrrouu(fepuH
o6pasyercr rryreM oKr{cJrr.rreJrbHoro 4erap6orcl4nlipoBaH[r ocrarKa rru3trna, qerKo o6ocHoeaH

AarrHbrMlr -flMP anulr'rsa uaronzremnofi (ppaxqzu [poAyKTa, [ocJre ero oKcrpaKrlr,rpr vr
xpoMarorpa$uu B3XX. Kpaftne [HTepecHo 3aKrroqeHr,re o6 r.rAeHTrdrrnocrr{ MexaHrr3Ma
cBeqeHr,rr uepeefi c 6rEoruonanHecrleHur,reft ceernfiros. Mexaur,r3M cyrqecrBeuuo orruqaerc.f, or
paHee rlBBecTHbrx cxeM cBeqeHrr{ oJrlrroxeT, B KoTopbx npeAycMaTpvrBaeTcs. o6sgarelrHoe
yqacrr.re uepeKlrcu no4opo4a. B [peAnoxeHnofi cxeue leHepaqr{ri cBera Fridericia heliota
npeArlonaraercfl, SoprraLlponanvre pflpLa nroqu$epasHbrx I{HTepMeALraroB, Brrrorr€uoilIlrx aAenuJrar
moqu$epuna, rrepoKcrlA-aHr.roH r{ ArroKceraHon, pac[a,{ Koroporo npnBoAr.rr x $opuupoBuurlrro
eos6yx1eHHoro cocrofl:aufl. oKcvunoqu$epuna. Cxeua He rrporr4Bopeqr.rr rrpeAcraBneur.rrM o
KJrroqeBbrx Mexarrr43Max (popwrnponan[s gM[Trepa no A]roKceraHoHoBoMy rryru.

HapsAy c Lr3) reHLIeM crpyKrypHbx xapaxrepr.rcrr{K npr4poAHofo nroqu(pepuua vepneft
npoBeAeHa pa6ora ro Lr.4eurLtlpuxaquu prAa cxoAHbrx ro crpyKrype renrr4,qoB (2-I2) c
6magrzura K rrpupoAHonry nroqu(peprrny crreKTpanbubrMr.r napaMerpaMpr. Aeroporvr ycraHoBneHbr
crpyKTypbr srr,rx coeArnuesufi 14 paccMarpr,IBaercr lrx $yurquonanrnax 3Harrr.rMocrb B
rvrera6onusue uepneft. Arrop KoppeKTHo o6cyNgaer Bo3MoxHbre rryrr4 ux o6pa":oBanvrr v
BoBJIeqeHI{r B TeMHoBbre r,r cBerosrre N{era6oruqecKr,Ie [poqeccbr.

Baxnrre pe3ynbrarbl nonyqeHbl npn LIccJIeAoBaHr{r.r 6raomoruranecrleHrlr{rr Bbrcrlrrx
rpz6on. XuN{u.recrrre ocHoBbr 6raorronausecrleHrlraI,I rpra6ou, HecMorpr Ha MHoroqucJreHHoe
oflucaHl,Ie Qenorraena, ocTarorcfi ManoI,I3rreHHbrMr,I. Boffi[ruucTBo r{ccJreAosaHl,Ift orpt[IuqeHo
s(fSexmrrar.r xoJroAHbD( u roprqux oKcrpaKToB Mr{rleJrr{r rpu6on, npeo6paaoBa*vrs. oHeprnn
orlllcbrBanocb o6rqefi cxeuofi, nr<moqarorqefi NADPH- 3aBr{cr.rMoe, Kar€urr{3upyeMoe
moqu(fepa:oft, oKr,rcJreH[e ruoqz$epuna Kl{cnopoAoM c renepaqrefi cBera. OcnosHofi
upzuulloft orpanuvenufi B LIccJIeAoBaHW moqu(pepunon rpra6on flBilflercs. ux Hlr3Koe
coAepncanr,re r.r HeBbrcorar cra6rubHocrb.

B npegctanrennoft pa6ote uc[oJlb3oBarr opurl{Ha,rsnrrfi rroAxoA, [o3BoJrr.rBrnuit o5oitm
grI,I orpaHtrqeurrr. B ocnone gKcrreplrMenfiulbHoro perreurir rro r{AeHTr.r$rar<aqran nroqulpepnna
rpz6on 3aJloxeHo npeAflonoxeHrre, qro [peAruecrBeHHr{Kra moqu$epr{Ha rrprrcyrcrByror rr B



HeCBeTtIIII{xCt BXAtX, IIpuqeM y OnpeAeneHHbIX BI{AOB B 3Haqr{TeJrbHO 6onbrrLtx KOJrr{rreCTBaX,
qeM y cBertlquxc.ff. B ro xe BpeMt n pa6o:re Her rrerKoro o6rscHenra-f, Ha6rroAeur.[o, qro

BbIMarIIiIBaHue MIIUenut B BOAO pe3KO IIOBbImaeT aKTIIBHOCTb KaK fOptqI{X, TaK I{ XOJIOAHbD(

gKcrpaxroB. C zcnorb3oBaulaeM o6paruenno-(pasonofi xpoMarorpa$uu B3XX lr3 nJroAoBbD(
reJI HecBertlrleroct rpn6a Pholiota squarossa BbIAeJreHbr, u4enrHlpraqupoBaJ{br r,r [poBepeHbr Ha

6uomouuneclleHTnylo aKTrrBHocrb rrrecrb coeAHHeHVfi - ryrcnrarvrr pr ero [por,I3BoAubre.

Ilpe4uoroNeulae, qro ltMeHHo rucrrldA]IH tBrrerc-r rrpeArrrecrBeHHr,rKoM nroqu$epuHa,
floJlfruno rrptMoe rIoATBepx(AeHI4e BrIAeJIeHI,IeM ero lr3 MLIrIen[r cBertrrlr4xcr rpu6on

Neonothopanus nambi kr ApyrHX BI4AoB, c [ocneAyrorquM ananrr3oM JrroMr{Hecrlenrnoft

aKTI4BHocrra. B xaqecrBe recr-clrcreMbl yclelrrHo rrpLIMeHeH T.H. xoJloAnrrfi ercrpaKT r43

cBersn1nxcr rpz6oe N. nambi. Conua4enue crIeKTpoB 6rnornourancrleHrlr4ra cMecrl in vitro co

c[eKTpoM 6uonrounnecrleHrlrrrl rrJroAoBbD( TeJr r.r c[eKTpoM $nyopecqeHrl]rr4 cr{HTer[qecKoro
r[cnI,IAI{Ha y6e4IarensHo cBIaAereJIbcrBoBaJIo, qro [peAlrecrBeHHlrKoM nroqu$epzna rpu6on

:rBJlxerct ruc[TIALIH. Bonee roro, B pa6orc yclelrrHo rrpoBeAeHa (feprraenrarvrBnas^ KoHBepc]rt

fl{crru.ullHa n nroqutfepuu. Cyrqecrneuurnr AocrrrxceHraeM sBrrfiercs. rpy4oervmuft crlHTe3

nroqu(fepzHa c 6r,IorroMl{Hecllenrnofi aKTHBHocrbro, Koroprrfi o4nosuarrno rroATBepAr{n ero

crpyrTypy. Brr4uanyro rpeArronox(eul{e, qro B ocHoBe rrpoqecca o6pa-:onanrar nroqu(fepraHa

3aJIo)KeHa peaKrILIt NADPH-sanucI,rMoro oKr.rcnr{TeJrbHoro rrrApoKcrlnkrpoualnfl

rlpeAJrloqulpeprznon (n vactnocrl4 fl{c[]IAuna), roropiu orrucaHa coorBercrnltorqefi cxeuofi.
Oveera4uo, rITo oro rIpeArIoJIo)KeHue AoJDKno nafiru noATBepxAeHrre B 6y4yrqena, npexle Bcero

BbIAeneHI,IeM il LtccJIeAoBaHr4eM 6uoxr,rlrraqecKllx xapaKTepr4crlrK r,r3oJrltponannofi orcrarenaguofi
(pepuenruoft cucreurr, LI Bo3Moxnrrnr znrra6r,ITopHblM aHaJIr43oM. Heo6xo4ranro orMerurb, rITo

rro [peAnoNennofi cxeMe $opuuponaHut JlloquSeprana oKr.rcJrr4TeJrbHbrM rr]"reM, oKcr.rfeHtBHas

n moqu(pepa3Ha"f, peaKrlr{r Saxruuecru craHoBffrc{ KoHKypeHTHrnau. Kpou'e roro, n Aanuofi
cxeMe ocraercr nescHofi cygs6a upoAyKTa nroqu$epasnoft pearqura.

PsA Hoerx nepc[eKTLIBHbrx pe3ynbraroB rronfreH aBTopoM B sKcnepr4MeHTax rro

cLIHTe3y vI uccneAoBaH[Io [epexoAoB rIprIpoAHLx u cr.rHTerrrqecKrlx GFP -no4o6nrrx

xponro(popon. Cxenaa Hayr{Hbx noAxoAoB B groM HarrpaBneHr.ru norzqHa: ycraHoBneHr4e

cTpyKTypbl xporvro(popa, crIHTe3 I4 IiBrreHI{e MexaHLI3Ma [epexoAos e ceo6oAHoM r,r cBr3arrHoM

cocrotHl{I{. Oco6oe BHTIMaH}Io yAeneHo rlpoqeccaM rrepexoAoB 3eJreHoro xporvro(popa n

rpacnufi [poAyKT. flponegeno AerturbHoe Hccne.qoBaHr4e rrpoqeccoB aBToooKr4creHr.rs, KaK

rrycKoBoro MexaHI,I3Ma cneKTpanbnbx rrepexo4on. Hay.rno o6ocnosano 6a:osrndr4 AaHHITMH o

BlrvrflHutn pH uurpooKpyxeHvr xponrolpopa B aKTuBHoM rIeHTpe lpnyopecqeHTHbrx 6enros Ha

ero cBeroBylo gMltccl4ro. ,{emnrno I43yrreHo BJII{IHIae aMuHoKr,rcJrorHbrx 3aMecrr.rreJrefi ra pH na

crleKTpanbHble xapaKTepr,rcTr.rKlr xponro(fopon. c rroMorrlbro MyTaIeHe3a [onrreu

(plyopecqenurrul 6enorc, xporvro(fop Koroporo coAepxrlr AerrporoHrrponannrrfi ocraroK

rpunro(pana B xpooMo$ope, uro rloATBepx(Aaer Bo3Mo)KHocrb o6pasonanr4r rroHrr3oBaHHofo

anAoJrbHofo ocrarKa rpunro(pana B $u:nolorrErrecKr.rx ycnoBr.rrx. Pesynrrarrr
cBl{IerenbcrBylor, tITo rIporoHI,IpoBaHHa"s I,I AerlporHr,rpoBarrHzur qpopuu rpuuro$ana MoryT
olrpeAenrTb cneKTpuurbHbre xapaKrepr,rcTr.rKr{ Qnyopooopa. Brrno4, qTo ocHoBHbre
ztMI{HoKI,IcJIorHbIe ocrarKll B MI,IKpooKpy}ceHuI4 xporrao$opa Mor}"r r{rparb peuaroqyro ponb.B
(fopuuponaul4ll Kpacuoro rrIrMeHTa, He rlporrlBopeqllT r4Merorur,rMcr nr{Teparypnrrlr 4annrrnr. B
pa6ore flpeAcraBnena pa6ovax cxeMa, ofl]IcblB€lroqar [poqecc aBTooKr.rcrrenvrs.3eJreHbrx (GFP)
xporvrolpopoe B Kpacgbre (DsRed) npo4yrcr:u. Cxeua rroApa3yMeBaer $opvruponanrae
HecKoJIbKIlx I4HTepMeAHaroB B rlocneAoBareJlbHbrx I,r [apanneJrbHhrx peaxrl]rrx. Blrecte c reM



Heo6xoAL,IMo orMerllTb, rITo rlcrroJrb3oBaHl{e B KaqecrBe napaMerpa oKI,IcnI,ITenbHoft

AerpaAarlr4r.r xpoMo(bopoB BpeMeHr4 rronypaura,ia MoxeT Aarb ToJrbKo ooqyro xapaKTepr4crr{Ky

flpoqecca, Ho He.{ocrarorruo An-f, crporofi oqenxu cra4nft rr r{HTepMeApraroB. Oueua4no, .rro

nonnrrfi KlrHerr{qecrrafi anarus npenaennoft AerpaAarlur.r 3eJreHoro xpolro(fopa u $oprr,rzpoBaH}rr4
KpacHoro [poA]xra rro3BoJrlrJr 6rr AorroJIHI,ITb rrpeAnoxeHHyro cxeMy oKucJrr,rreJrbHbrx

nepexoAoB xpovro(popon. O.reeLrAHo, qro rlpouecc MHorocraAr.reu, He rrporeKaer [o Kr4HerrlKe

peaxIIIaI4 rlepBoro nopsAKa vr. Mo)Ker 6rrm 6oree qerKo orrucan coorBercrByroilIrdMr4

KoHcraHTaMI4 Arrg" lrHTepMeAI{aroB pr KoHeTIHbIX rrpoAyKToB. Kpolure rofo r{ccneAoBaHr,r.fl

BpeMeHHbrx xapaKTepucrrlK aBTooKr4cJreHr.rr xpotvlo(popoB npoBeAeHbr B )r(ecrKlrx ycnoBr,rsx

(100oC, rqenoqHa.f, cpe4a), qro He Moxer oAHo3HaqHo rrepeHocrrrbc{ Ha 6raonpoqeccbr, a Jrr{rrrb

yKa3blBaer Ha rrpr{Hrlr4rrr,ranbHyro Bo3Mo}Gocrb rrpoqecca. Pe:ylrramr cKopee

cBrlAereJlbcrBylor o nucorofi cra6ranruocrl{ 3eJleHoro xponao(fopa, qro orMerreno n pa6ore.

llocraereHHbre 3a4arra peruanr4cb c rIpI,IMeHeHr4eM coBpeMeHurrx 6raoxraMr,rqecKr{x r.r

Susur<o-xraMr4qecKr,rx MeroAoB. flo Ha6opy acrloJrb3oBaHHbrx rroAXoAoB pr vx pa3noo6pasuro
gKcrIepvMeHTaJIbHar qacrb pa6orrr cBl4AerenbcrByer o BhrcoKoM ypoBHe vr rrrupore

uero4uuecxofi rIoAroroBKI4 aBTopa. Heo6xoArauo orMerr4Tb, qro 6raoxznlu.recKrle vr

K[HerI4qecKI4e IrccJIeAoBarI]I.f, rIpoIIeAypbI BblAeneHrrt, v4e:aTr4$raxaqrax vr cLIHTe3a

nroqraSepraHon, HecMorpt Ha vtx rpyAoeMKocrb, rrpoBeAeHbr rrrlarerbHo vr KoppeKTHo.

flpunquuuilJlbHbD( saMeqauuft no [ocraHoBKe SKcrrep]rMeHToB vt rrx HuTeprrperarlxl{ Her.

Moxno peKoMeuAoBarb gKcrlepl,IMeuTanbHyro qacrb pa6orrr B KarrecrBe MeroAr4rrecKoro

uoco6ux.

ConoryrHocrr rronfreHHblx B A]Icceprarluonnofi pa6ore I4.B.-flnauonbcKoro
pe3ynbraroe o6ocHoeaHHo cBI4AerenbcrByer o BbIcoKoM Teoperr{qecKoM r{ gKcrreprlMeHTaJlbHoM

ypoBHe pa6orrr, a orKpblTr.Ie crpyKTyp ruoqu$epranon uepnefi u rpu6on rBrrercs nau6oree

rprofi I4nnrocrpau[efi nosngHrr pa6orrr rr l4Meer $yn4arrenraJrbHoe 3HarreHr4e.

Hay*ro-npaKTurlecKuul 3naqplMocrb rlpeAcraBJreHHbrx AaHHbx, [pexAe Bcero,

oflpeAentlorct IIepcneKTLIBHocrbIo npI,IMeHeHVt orKpbrmx rnoqu$epr{HoB B co3AaHr{r,r HoBbD(

6raoana-nzruqecKl4x cI,IcreM Am npIdMeHeHI{t e 6uor.rHxeHepu[, 6uouonraropr.rHre cpeAbr r,r

TexHoJrorurqecKr,rx flpoqeccoB.

Kar ocHoBHoe 3aMeqaHple MolKHo paccMarpl4Barb orcyrcrBr4e B n[TeparypHoM o6sope

cne4ennfi o MexaH[3Max cBeqeHl4t qepBefi z rpu6oB, Koropbre, Aaxe n yrqep6 cnernxrorofi,

6arrepuamnofi unra qeneHTepa3IaHoeofi 6zonrouuuecrleHrlr,flr, 6rrru 6tr 6olee yMecrHbr B

.4aunofi pa6ore. Brrcragaunble 3aMeqaHl4t cKopee Hocrr peKoMeHAarelrnufi xapaKTep, H Hvr B

KOeM Cnflae He CHLDKaIOT 3HaIILIMOCTb BbIlOnHeHHbD( aBTOpOM TeOpeTI{rIeCKI4X VI

3KCnepLIMeHTaJIbHbD( ltCC:re4Onanuft .

flpzne4ennrrfi e anrope$epare rlepeqeHb crarefi, re3zcoe, TaKXe KaK fracrr.re B

orerIecrBeHHEIX I4 sapy6eNnsrx ron(pepeHqLrrx, cBr.rAerenbcrByror o BbrcoKoM ypoBHe nay*roff

pa6oru Auccepraura. Tercr Ar.rcceprarlkrkr kr aBTope(fepara r.r3JroxeH xopowrM nr{TeparypHbrM
t3bIKoM, unnlocrpaqr4r.r aKKypauro o(fop*rJreHbl. flpe4crannenHbre n aerope(fepare cBeAeHr.u{

Ao croBep Hbr, BbIBoAbr lI peKoMeH 4ar\r4r4 Ha)'rrH o o 6 o cno s aHnr.

Taruru o6pa:ou, Arrcceprarlnonnar pa6ora -flnauomcxoro Llttsu Brarroponurra flBrflerc .
3aKoHqeHHbIM, BblcoKornanz(puqllpoBaunblM HafrubrM TpyAoM, pr yAoBnerBoprer rpe6onannxlr
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flpannrerrrcrea P(D (yrnepNaeHo rrocrarroBJreur{eM llpanurcnrcrBa PO or 24.09.2013 r. J\! 842 c
I,BMeHeHI,UIMI.I rlosrturoBlleHl4t{ llpanuTerncrea P(D or 24.04.16l\b335), a ee aBTop, HecoMHeHHo,
3acnyxrlBaer [p[cyxAeHrrr freHofi crerenrr AoKTopa xr4MuqecKux HayK no cleq[aJrbnocrr4
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