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fiuccepraufioHHa.f, pa6ora Koncranruna Cepreee[qa MIaHeeBa nocBtlrleHa paspa6offie

MeroAoB Ans -gMP-crreKTpocKorrr4vrvrux [pI4MeHeHIaIo K I,IccJIeAoBaHI4ro crpoeu]It uerrl6panurx

6erroe u, n oco6enHocrl{, ltx orII4foMepI'I3auI4I'I.

Axryalgrocrr pa6ora K.C. MuneeBa oqeBpIAHa - BeAb ueu6pannlre 6elru oxBarblBaror

oKono rperr4 Bcero pasnoo6pasuq 6emonblx MoneKyr u flBrqlorcs MuueHtMIl tlyrb nI{ He

rroJroBlrHbr coBpeMeHHbrx neKapcrB, a Alr3aftn lerapcrra rpe6yer 3:r'alufl rlpocrpaHcrseHHoft

crpyKTypbr 6elxa-uuruenra. OAnaro rpyAoeMKocrb ycraHoBJIeHI{t crpyKryp ueu6pannrx

6erxos raKoBa, qro Aons pacruu$poBaHHrrx rlpocrpaHcrBeuHblx crpyKTyp srux 6effioB Ha

nopsAoK MeHbrrre, qeM Aors ycraHoBneHHblx crpyKTyp BoAopacrBopllMblx 6erxos. flpu srona,

r{3-3a cJro}r(Hocrr.r Kpr.rcraJrJrorpa(fuuecrofo rlccneAoBaHu.s ueu6pannrrx 6elroa, 3HatILITeJIbHaiI

qacrb pa6orri no pacrura(fpoBKe rrpocrpaHcrBeHHbrx crpyKryp ruev6pannrx 6effioe BeAerc.f,

MeroAaMr4.flMP.

[uccepraUprogHair pa6o'ra K.C. MuueeBa HaquHaercs c rpaAuUuoHHoro nl4TeparypHoro

o6sopa, Hanr{caHHofo oqegb xopomo. On rrocBfiuleH MeroAaM pIccJIeAoBaHI4{ crpyKTyp

Ireu6panirtrx 6elxon rrpu rroMorqu cneKrpocKonuer -flMP. Tax rar ocHoBHarI npo6nervra

r{ccJreAoBaHur uelr6pannrrx 6emcoB - paqlronalrrrrfi no.u6op uelr6panono.qo6noft cpeAbl Anr

HyxA KoHKperHoro l{ccJreAoBat{lrl, To B rlepBoft qacru o6sopa oco6oe BHI'IMaHI'Ie yAgneHo

ueu6pauouoAo6nsnr cpeAaM, B Koropbre noMelrlarorct uccneAyeMble cneKTpocKonerefi -f,MP

6elru: AerepfeHTaM, MZrIeJrJr€tM, 6r,rrlellarrt, luua.q-6elKoBblM HaHoAI'IcKLIaM, a raKxe

crparerlrr{ nrr6opa ronxpernoft cpeAbl Ans KoHKpernoro pIccreAoBaHI'Iq. Ilpet sroM

yrrr,rrbrBaercr BJrprrHlre ueu6panonoAo6uoro oxpyxeHrrfl Ha crpyKTypbl rraeu6pannrx 6emos'

,{raccepraur y.{enun raK}Ke cepbe3Hoe BHI,IMaHLIe na6opy MeroApIK -flMP-uccne4onanraft, B roM

trr.rcre MeroAy TROSY (-flMP-cnexrpocoKnl,Iu c ollrllMuruponauuoft nonepe'*rofi

penaKcarlueft), uerogaM r,r3ororrHoro Mer{eHutr rIccJIeAyeMbIx 6eil<oe x ctlcreMaM Anfl ux

ferepono1{.recxoft npoAyKuur4; AononHrlTeJlbnas unsoprraaqux coAepxl{Tcfl B rJIaBe 8 -

" SrcuepuueHTaJlbHail llactr".

Bo eropofi qacrr4 nr.rreparyprioro o6sopa K.C. Mnneen c)Karo paccMorpen pasnoo6pa3uble

SKgneplrMeHTirJrbHbre MeToAbr, [puMeHqeMble, HapflAy co cneKTpocKonuefi tMP, !.nfl



rrccneAoBaHprtr B3aprMoAeftcrBraq MeM6paHHbIX 6enKoB. B garlroqurelrnofi qacrl{ o6sopa on

KparKo oxapaKTepu3oBaJr o6sexru cBol{x gKcneplrMeHTaJlbHbrx zccle4onanzfi, KopIMlI

.f,BJrrrorcr B ocHoBHorur 6elxu c oAHr4M rpanclreu6paHHblx cerMeHToM (ultercqnu (popvty o-

cnupanu) H prx Ar.rMepbr; AonoJrHlrreJrbHa:{ Ian$opuaqllt o MeM6pannsrx 6e:rxax, a rarcKe

Jurlll4ax, pacTBoplrTefi.r{x rl AeTepfeHTax coAepxI,ITCt B fJIaBe 8 - "3rcuepl{MeHTanbsa.fl rlactr"

- r.r orqacru s rnane 4.

r{erneprar uraBa Ar4cceprarluu nocBtlrleHa paspa6orre MeroAoB aHaJII,Isa csoftcrn

1relr6panouoAo6nrrx cpeA, B ocHoBHoM - 6r,Iqeln (r4e 6enor oKpyxeH JII,ITII{AoM' KaK B

rleroqnoft ueu6pane, u eIqe AonoJrHr4TeJrbHbIM <o6oAou> I{3 AerepreHTa, [perlflTcrByloilIllM

cJrr.rnaHlrro sr1rx 6uqeu), a raKme nanuA-6erroBblx HaHoAI,IcKoe (r4e rauerorrlnfi aHaroruqHos

Ha3HaqeHlre <o6oA> cocrorir He r43 AerepreHToB, a r{3 crleuuaJlbHbrx 6enxoe).

fluccepranroM pa3pa6oranu orrruManbHble MeroAbI rlpuforoBneHl4r 6aqeu, MeroAbI

KoHTpont pa3Mepa qacTI,Iq v AeTeKIIktI{ $aSOnux [epexoAoB s 6IaIIeItIax

B 4ucceprarlprn paccMarpr.rBarorcs 6uuermr c o6o4roM LI3 pa3ntlqHbrx AerepreHToB KaK

lpu pa:ln[trHbrx coorHorrreHusx nunnl/AerepreHT B pacrBope B IIenoM (T.e. ytILITbIBaiI, qro

qacrb AerepfeHTa ocraerc.rr B cBo6oAHoM, He cBt3aHHoM c 6uqellaruu cocro.f,Hul4; 9To

coorHoueHr4e o6o3Haqaercs rax q), raK u npu pa3nl4qHbx coorHoureHltflx nnilunlrerepfeHT

BHyrpr4 co6crseHuo 6raqell (sro coornorleHlle o6ognaqaercq KaK g ). Oco6oe BHuMaHI'Ie

yAen{ercr (r4AeaJrbHbrM 6uqelrau>, n Koropbrx noBepxHocrHo-aKTl4BHoe BelrlecrBo

(.uereprenr) He ctnleruilBaercq c Jrlrrrr4AoM, qro rlo3BoJlter LIccJIeAoBarr rrlerrl6pannHe 6eiltr'r s

rrucro JIrrilr,IAHoM oKpyxeHI4I4, nara6 olee upu6luNenHoM K H arI'IBHoMy.

.{raccepraur rrrrareJrbHo uccneAoBaJr reoperllqecKyro MoAenb (I{AeanbHblx 6nqell>>, u

3aTeM, rrpoBeAr cooTBeTcTByroq[e orrbrTbr, rroKa3€ul, trTo 1.nfl Pflla o6o4-o6pasyrcuux

AereprcHTon, 6raqellrr, 6Jrusxue rro BceM cBolIM na6rrcAaerusru cnoftcrBanl K ll.(eanbHblM B

AocraroqHo rlrrpoKoM Ar.rana3oHe coorHorxeHwit (q) rwmglterepreHT B HIlx, o6pa:yrorcfl npr

q's l .

Bce gro uorpe6onalo or Ar.rcceprauTa paspa6orrcu MeroAr.rKLI ToqHofo I,I3MepeHIis pa3Mepa

6uqerr, rrx KoHrleHTparlr4r,r, r.r KoHIIeHTpaI{uil ceo6oAlmx MoneKyn I{erepreHTa.

Ournrr 6a:uponarurcb Ha r.r3MepeHrar{ roe$(flrqneHToB ar,r$$ysrar.I 6uqenn LI AerepreHTa B

pacrBope - rpu pa3Hbrx reMrreparypax r4 coorHoIIIeHLIqx rl4nl4A/4ereprenr (q') - c rIoMoIrIbIo

cneKTpocKouun .f,MP c ucnoJrb3oBaHr.reM usorona 3lP; 
AorroJrHr4TeJIbHo npuBneKaJlvcb tr

nr,rreparypHbre AaHHbre no paccefiHr4ro cBera H ueftrpouon. llpu groM oKa3aJrocb, rrro pa3Mep

6uqell, r.rMero[u{x cooruorrreHue nunurlAerepreHT Q'31, He 3aBI,rceJI or reMrleparypbl Iro

xpaftHefi Mepe Ao 40oC; oHr,r nonyqaJrr.rcb orHocr4Tetlrrro He6orbrrrr{Mpr (eecorvr ao 40 r,{a), r.e.



rrpr4ro.{HbrMr4 [ns -flMP-zccneAoBaHr.rq BKJIIoqaeMbIX B HI{x 6emos. llpu sToM tMP-

LrccJreAoBaHilr rroKa3aJrr{, rrro rpancuevr6paHurrfi 6elor oKpyxeH $oc(fonuukrlaNft\ a He

AeTepleHToM, I{ qTo $Oc$onunl{Abl He CM9IIIpIBaIOTCfl c AeTepreHToM.

B ro )Ke BpeMq 6uUertrtrr c reMpr )Ke AerepfeHTaMI4 rlpu coorHoIrIeHI4H B HpIx

tunull4ereprenr q'11 (a raxxe 6uUellu, iloryr{eHHble c l4cnorb3oBaHl4eM pqAa Apyrl4x

AerepfeHToB pr rpfi q'<I) nonyaranrlcb - rrpu reMneparypax BbIIrIe J25oC (r.e. IIp]I

reMneparypax Bbrrrre roqKr.r $aronoro [epexoAa feJlb - Nr.IAxraft Kpllcrann n ueu6pauax) -

6onee KpyrrHbrMr,r, qeM gro AorrycKarocb MoAenblo (IrAeaJIbHbIx 6u{ell>) (rle nunllA He

cMelrrlrBaercr c AerepreHrou), r,r K ToMy xe oKa3bIBauIHcb cJrIrIrrKoM 6oluurlrrau ans -flMP-

prccneAoBaHl,Ls BKtIIoqaeMbIX B HL{x 6emos.

llpu erorr,l o6napyxunocb HoBoe, ne na6moAaBueect Ao rex nop trBneHl4e - pa3Mep raKI'Ix

"6orb11rnx", c BbrcoKr,rM coAepxaHlreM AerepreHToB 6uqell poc c reMrleparypoft. Ilonyrennrrfi

pocr prpMera 6uqerJr oxa3aJrc{ Jrr{rnKoM BerII4K AJLx roro, '{To6si ero Moxtno 6uno 6u

o6rscHu6 nepexoAoM feJrb - NtrAxufi Kpl4crann B JIrIilI,IAe, I{ npe.4rlono)Io4TenbHo cBs3aH c

I43MeHeHr.rs crpyKTyp "6orbIrrux" 6raqell (cueIueHIaeM B HI4x rIIau,IAoB c 4erepreHrou).

O6napyxunoct kr Apyroe HoBoe, He na6mo4anureecr Ao rex rtop f,BJIeHI'Ie

"$parquonnrrft" $asonrrft nepexoA B MaJIbrx 6xqeruax, npv KoropoM 3TI'I 6pIUellsI

pa3Aenslor cs Ha ABe, pa3nl{qarcul4ec{ ilo pa3Mepy qacrI4II $parquu.

llepexo,u 3ror npolrcxoAlrr npr4 reMrleparypax Hplx(e 37oC (c npu6rulNenr'Ieu K

TeMneparype $a:oeoro repexo.4a B Jrr4rrr,rAax ueu6panu), llpn 3roM curHaJI.f,MP or 3tP atoto"

(foc$onranr.rAoB craHoBraTcr pacqenn€nnblM, rlpuqeu gacel€nHocrn anyx $paxqlIfi 6nqell,

coorBercrByrouux AByM o6napyNeunrnrt III{KaM, 3aBI4cflT or reMfieparypbl. AHa:rns

orBeqarorqr4x sTlrM AByM $par<qnlu roe$$uuueHroB 4u$$ysnu BILIBI4JI cytuecrBeHHoe

pa3nprqr4e paAr4ycoB BXoAqlIux B HLrx qacrrrll. 3ro Aora:blBaer, qro ABe $a:rr "nauuHKI4" He

cocyrqecrByror BHyrpra oAnofi 6uue.n.lnr, a orBeqalor pa3HbIM, cocyuecrByrolrluM B Alaana3oHe

-15o 6prqeJrJraM - reJreBbrM (6onee rpynnrrrr,r) rI )KI4AKoKppIcrannIatIecKLIM; Ilpll sToM Aont

rrocJreAulrx naAaer c naAeHueM TeMrreparyprr. IrInuuI{ cJIoBaM}I, cyuecrBy}oru}Ie [pI,I BbIcoK[x

TeMrreparypix xr.rAKoKpprcrannuqecKr,re 6uqerru ilpeBpaqalorct B feJIeBbIe [epexoAoM TI'Ina

" Bce-IrrI,I-HI,I{ef o ", 6es na6nroAaeMbx I4HTepM eAI,Iaro B.

K coxaleHprro, ArrccepraHT yrrycrr{n Bo3MoxHocrr 6olee BHLIMaTeJIbHo paccMorperb

I,IHTepeCH)'rO aHanOrUIO Me)KAy Xopomo lr3BecTHbIMI4 IIepeXOAaMI4 TIIIIa "BCe-I4II,I-HU'{eIo" B

rno6ynxpnrrx 6elrax rr orKpbrrbrMr,I I,IM rrepexoAaMl{ Turta "Bce-I4JIrI-HI,Iqero" s 6ltllerrax,



.Ilalsnefiurue onbrrbr rroKa3aJrr.r, qro LI3orporIHbIe 6uUeuu Manoro pa3Mepa,

nonyqarourrecs rpta ncnoJrb3oBaHr4lr AerepreHToB c nusxoft KpIlTLIT{ecKoft ronqenrpauuefi

ulr{elroo6pa3oBaHr.rs, xopotuo Bocnpor.r3BoAsr cnoftcrsa 6ricrofiHsIx uev6pan.

Irlccre.uoeaHvrfl. rrurwtk6elxonrrx HaHoApIcKon (oropoveHHblx 6enxorrl, a He Aereprenrou)

rroKa3aJrr4, r{To pIX csoficrna coorBercrByror xapaKTepl4crl{KaM <6olunux> 6nuenl; B HI4x raKXe

ner <Qpaxur4oHHocrrr> Sa3onsrx [epexoAoB, rr oHLr BeJIuKoBarbI AJII -flMP-prccneAosaHufi

coAepx{alrll4xcq B HI4x 6erxos

-f nosnorlo ce6e ne BAaBarbcr B aHaJrrr3 TlrlarenbHo co6panrisx u I4ccJIeAoBaHHbrx

AuccepragToM xapaxreplrcrlrK MHoxecTBa I,I3f{eHHbrx I,IM AerepreHToB I'I JII'IIII4AOB. ,{ocrarouno

cKa3arb, rrro ora pa6ora ilpr,rBena K or{eH}, IIeHHoMy, npaKTl4qecrofo rIoJIHoMy crlpaBor{HuKy no

noBeAeHlrro 6uqell pasnr.rr{Horo cocraBa B 3aBucHMocrI,I or reMileparypbl lI KoHIIeHTpaquI4

KOMnOHeHTOs CI\4eCeft.

Boo6rqe, irerBepraq rJraBa Ar,rcceprarluu npolr3BoAur oco6enHo xoporuee BneqarreHl4e.

Terrn 6onee AocaAHbr orpexfi n ee o$opuJreHull floqrn Ha Bcex rpa$urax rpI,IBeAeHbI JII'IIIrI

orHoclrreJrbgbre KoHrIeHTpauI{r{ Jrr{nr{AoB I4 Aerepreriron (q vrvr q', Ho [or{eMy-ro ne o6e

nuecre), a a6colrorHbre KonqenTparlr4u orcyrcrBylor; I4 norperuHocrl,I ltstr,lepenuft orcyrcrBylor

n o q r l r B c e f A a . B r e r c r e ) K e o q e H b r r a c r o - B r J I a B e 4 u o c o 6 e s H o B n o c J I e A y I o u I I 4 x - B M e c r o

TepMLrHa "cno6o4uar gueprul" ynorpe6nrerct rlpocro cJIoBo "3Hepfl.Ifl", rITo nyraer ql4Tarerg

(no rpaftnefi rrlepe - rraenx).

Cle4yrorqal, 5-s rJraBa Ar{cceprarluu nocBtlrleHa paspa6orxe MeroAoB onpeAeneHl'It

crpy1Typbr AraMepoB rueu6paunrrx 6emcos. Tar xar AI4MepbI o6pasyrorct AByMt oAI,IHaxoBbIMI4

6elxauu, Anq r4x pa3nuqeHr4s -flMP-cuerTpocKorlraefi 6sIn ilpeAnoxen MeroA ragoronnoft

Sulrrpaqrapr, B KoropoM oAHoBpeMeHHo rrcrronmylorcs MoneKynbl c AByMq rlInaMI4 I'I3ororlHofo

MeqeHus.

flpoananuslrpoBaB pa3nnrrHbre Bapr4aHTbI usoronHoft $lrnmpauul4, Al4ccepraHT rIoKa3aJI,

rrro onrprualr,nofi ocHoeofi Anq onpeAeneHr4s crpyKTypbl AI4MepoB rpanclterrl6paHHbrx

cnupa-ireft (rax n Mr.rrleJrJrax, raK r4 n 6uqerrax) xelrercx $unmpaqzs -f,MP crIeKTpoB rlo

cr4fgaJraM tHt'C, c Aere1rlr{efi ronrarroB MeruJIbHbIX rpyru 6elxa, a AeTeKIILIt aMI4AHbrx fpyrln

He roAprrcr A;tx orpeAereHr4s KoHTaKToB MoHoMepoB B ArIMepe. Hau6onee xe noKa3arelrnoft n

orHorrreHr{r4 ranrep$eficoB ArlMepu3ar\ur4 rBJlterct cKopocrb BpalIeHI,It uerulsnofi rpynnbl

BoKpyr cBr3r.r CC. llpeacraBJreHHbre o6pasurr (fparuenroB cneKTpoB BecbMa y6e4rlrelrnu.

B pesynrrare 6rrwr noJryqeHbr, npeAcraBneHbl B Alrcceprallvrvr n noMetqenbl s PDB

crpyKrypbr 12 rpancueu6panutrx Ar{MepoB r{ AByx rpLIMepoB ueu6paunrx 6elron. B qucne

u3yrreHubrx Ar.rMepoB - TpaHcMeu6pannue .qoMeHbI HecKoJIbKLIx peuenropHblx Tr{po3I4HKI4Ha3



(PTK) r4 roJrJr-noAo6Hbrx peqenropoB (TLR). flolyuennue crpyKrypbl I4cnonb3oBaJll4cb AJIfl

nocrpoegprq NaoAerefi [onHopa3MepHErx 6erxon, BKnloqarcuplx He roJIbKo rpaHcueu6paHHble,

HO U BHEKJIETOTIHbIE AOMEHbI.

Oco6oe BHr4MaHpre yAeJreHo uprn-rr.reu6paHHblM yqacrKaM I4x crpyKTyp. llonyteHHble B

pa3Hbrx 6uqerlax 14 Mr4ueJrnax crpyKTypbr rloxoxl{, Ho He roxAecrBennu. I'Ix cpaBHeHI4e

rro3BoJrr{Jro BblcKa3arb rulrrore3y o Jrrrnr{A-olocpeAoBaHHoM MeXaHpI3Me aKTI'IBaqI'II4 U3r{eHHbx

6emon.

K coxalenurc, [pe.{craBJreHHbre B Ar]ccepraUI{I,I KaprIrHKI{ crpyKTyp He noKa3aHbl B BuAe

crepeovso6paxeHr.rft (rax qro Kpacora 9TI4x rpexMepHblx o6rexros repxercr), u He

npor4nnrocrpr4poBaHbr rr4nr4qHbrMr 1^nfl -flMPoncrnx pa6or Ha,'Io)I(eHHTMLI Apyr Ha Apyra Bcero

MHoxecrBa xoAoB rlenIa, coBMecrr,rMblx c pe3ynbraraMl{ -f,MP-cuerrpocKon}Iu.

6-s rrana Ar4cceprarluu, "Pa3pa6orxa MeroAoB pl3MepeHus ceo6oAHofi eHepruu pI KI{HerIrKpI

nsaprNaoAeficrBtrfl rrleu6pannrrx 6elxon n rvreu6pauonoAo6nrrx cpe4ax" - caMa\ c uoefi TogKpI

3peHr.rs, HeyAaqHo lr3JroxeHHalr (u:-aa rlpucyrcrBuq n Heft "cno6o4nofi eHepruu") uacts

Ar4cceprarluonnofi pa6ortr.

Ha caMoM AeJre, ocHoBHoe coAeplraHl{e sroft uIaBbI BnoJIHe I4HTepecHo. 3ro

orrpeAeneHue, ro AaHHbrM -f,MP, sacer€HHocrefi pauuqubrx onr.rroruepuux $oprr'r 6elxa n

3aBprcr4Mocrr.r or KoHueHTparlr4r4 r.rHrpeAHeHToB (6enra, JIlIrIIa.4oB, AerepfeHTon) u or BpeMeHI'I.

3ru pe:ylbrarbr rronyqarorcfl B orrbrrax c MfiuenJraMra/6prqenna:rll4, xoporrlo oilucaHHbIMI4 B

rJraBe 6 u n npe4urecrByroil${x rJIaBax.

3a.rel{ floroM Ar4ccepraHry norpe6oBaJlocb rIepeBoALITb STLI crpol'ue pe3ynbrarbl Ha t3bIK

"ceo6oAHHX gnepnrft", 6aeupltorqraxcn He Ha crpoftx, a Ha nonygBpl{crplrlecKl4x-

nonyipenoueHororr4r{ecxux (r.e. roAsrqrxct B nyqrueM cnyqae Anq tII{cJIeHHbrx plHTepnoruqrafi)

{opuynax - HeflcHo. 3ro seAr Hr4qefo ne Ao6asrser K 9Kcnepr4MeHry...

Beluqunri xe "cso6oAHbrx 9ueprzft", Bblr{ucr.f,eMble B fJIaBe 6 rcax RllnlronueHTpaquu]

eoo6qe He uMeror a6comolroro cMbrcrra, raK KaK onu (cv. (fopruynu (26), (27), (28)) sanucrr

or eAlrHr,{u, B Koropbx nprrBeAeHbr KoHrIeHTpaIInH! Tax rrro, B3sB KoHIIeHTpauvpt,rpvBerenHble

B MoJrrx Ha Jrrrrp, fionfrurrrb o4nu qu$pbl Ant BeJIHqI{H TaKux "cno6oAnrrx eHeprnft", a B3fiB Te

xe KoHIIeHTpauI4I4, rIpIrBeAeHHbIe B r{I4cre MoneKyn 
"a 

ct3 - coBceM Apyrlle qzQprr!

Kcrarra, s srofi xe fJraBe AypHyro ycnyry Ar4ccepraHTy oKa3blBaer yxe orMeqeHHoe BLIile

cJII{rrrKoM BoJrbHoe cMerrreHlre repMlrHoB "ceo6oAHar guepfu.n" u "gHeprl,t1". BeAl 3Aecb nopofi

"oHepnreft" (Ans KparKocrlr, eugzuo) 3oBerct "cso6oAHat 3Heprul" (nrruuclxeMa{, B AaHHoM

cJryqae, Lr3 KoHrleHrpauufi), r.r oHa HeKoppeKTHo cpaBHl4Baercq c I4crI4HHofi erieprzefr, - B

AaHHoM cryr{ac, c reuloroft, eHAerqroqeftcq rtpl4 cBq3bIBaHI4I4 MoneKyn (usrvreplernlofi



r.r3orepMllqecKofi KanopuMerpl'Iefi ).

Tarc qro crotrr o6paua$ BHrrMaHue He Ha rIpI'IBeAeHHbIe B AI'ICCeprauI',II4 BerI4tII{HbI

"CsO6OAnlrX eneprufi 4uMepu3aqIau", A Ha I{3MepeHHbIe gaCelesHOCTI4 pa3nI4tIHbIX

onr{roMepHbrx QopM 6enra, 14 rrx 3aBuCpIMOCTb OT KOHIIeHTpaqrafi scex HHfpeAI4eHron (r

coxarreHr4ro, iracTo He [pr{BeAeHHbrx Ha pl{cyHKax) I{ - s KfiHeTUqecKI4X OIIbITax - oT BpeMeH]I'

Mllnpo:a:rleqaHue: e ipopruyle (31) - OreqaTKa: B qI4cJIuTeJIe pa3MepHOCTI'I He CXO,IqTCq"'

B rJraBe 7-ir vr nocleAneft (ne c*tnrafl KoporKylo BcnoMorarenbHylo rnaBKy 8,

"SrcnepralreHTaJrbHajr r{acrr") onr4cbrBarorcq MeroAbI LICCJIeAOBA'F^kTA CTpyKTypbI KpynHbrx

SparrraenrOB KIeTor{HbIx peqeIITOpOn (uS KoTOpbIx IIoToM cO6upaerCr UeJIbHat cTpyKTypa 3TI{x

perlenTopon) u peayubTaTbl, [oIyqeHHLIe ilpIl 3ToM c IIOMOIqbIo paSpa6oranublx B nepBblx

fJraBax Ar{ccepTarlnu MeToAoB -flMP-cuexTpocKonl,Iu B IIpI4JIOXeHI4I4 K I4CCJIeAoBaHU}o

ueru6pannux 6 erxo e I{ Irx o JII'II oM epl43 aIII'Iu'

Hau6o:ree r{HTepecHbre pe3ynbTaTEl, nonyqeHHble npl4 I4CCJIeAoBaHI4II TaKoro poAa'

oTHOCsrCr K 6enrcy p75NTR, peqerTopy neftpOrpOsI{HOB, I{I4TOIIJIa3Maru'Iecxuft AoMeH

KOTOpOTO COA9pXCLTT ".{oilflep"-A9MeH Ha N-xonue u "AOMeH CMepTIl" na c-ronqe.

"gouilep"-AOMeH OKa3aJlcs HeyilOpf,AoqeHHbIM Bo Bcex I4CCJIeAOBaHHbIx BapI'IaHTax

oKpyxeHr4s. on xpafirie rroABr{xeH B IILIKo-HaHOceKyHAHOM ALIaIIa3one' Ero ABI4XeHut HI4KaK

He cpnptxeHbl c C9CTOqHII9M TpaHcMeu6pariuoro AoMeHa, I'I oH He B3al4Mo'4eficreyer c

ueu6panouoAo6HbrM oKpyxeHlreM - TaK ll<e, KaK ra uo6ynnpnuft, trrecTlaclll4pzulrnrrfi "AOMoH

cMepTr.r". 3ru csoficrna p75NTR nporunopeqaT unterOrqefiCq il4[OTe3e o MexaH]I3Me e[.o

aKTr{Barlun. B xaqecree anbrepHarr{Bbr npeAnoxeH MexaHI{3M aKTI{BaIIuu p75NTR IIpfi nLIraHA-

uH4yqrapyerraofi ero ALIM9pI'I3aIISI4 (onurouepuza\vrLr?) c nocneAylo111l4M pa3pe3aHl{eM

IlpoTea3aMll (u,- n Y-ceKpeTa3 avu?);ero neo6xoAl4Mo llpoBepurb Ha KJIeTKax n 6y'qyUeN'I'

Analornqnoe - H0 yxe 6es AeneHuq ua sparneHTbl 
- I{CCneAOBaHue cTpyKTyprr 6rmo

cAeJIaHo 14 [nflIoMoJlora peUenropa p75NTR, MoHoMepHoro 6elraNRADD (ulu p45)

PeSrOvrapyfl, Mo111Ho cKa3aTb, r{To A[CCepTaIIpIoHHaJI pa6Ora K'C' Muneena flBIseTCt

ueHHbIM OpHfIIHiInbHbIM I,I I'IHTepecHbIM Har{H6IM I{CCJIeAoBaHI',IeM - npaBAa', BecbMa TpyAHbIM

AIs qTeHufl Ils-sa O6finux a66penuaTyp I'I (rrlecrauu) OII9TIaTOK, I4 HeAoCTaTKa 3antTblx'

Ero AoxropcKafl Ar,rcceprarluq BHocr4T necouufi BKnaA B pa3BI4TI{e MeroAoB u3yqeEv[

ueu6pannsrx 6elxos u flBlfleTlfr BTIOJIHe 3aBepIIIeHHbIM TpyAOM. ona BbIIIOtIHeHa Ha oqeHb

BbTCOKOM ypoBHe r{ CoAepxr4T MHoro HoBbIX HayrIHbIx u MeToAOJIoIuqecKI4X pe3yJIbTaToB'

flpprqeM pe3ynbraroB, qpe3Bbrr{afino nole3Hbrx Ars HaytlHoro coo6rqecrna. Bce 3T}I pe3ynbrarbl

xopouo o6ocnoeasbl I'{ AOKyMeHTI',IpoBaHbI.



Bce orNae'{eHHble

pa6ou K.C. Muueena.

BbII I IeHeAocTaTKuHeyMaIqIoTKaI{ecTBacauof tAI IccepTaI ILIoHHol I

[ocronepnocrb BbIBoAoB A]IccepraII]IoHHoft pa6oru He BbI3bIBaer

pe3ynbrarbl pa6orrr K.C. Muneera ony6rNronairrr s 23 crarbfix B

xypHaJlax, BxoAslqlx B MexAyHapoAHbIe 6asrr Web of Science' Scopus'

qacro qBrqercfl B 3Tr,rx crarbfix [epBbIM coaBTopoM, qro IIoAqepKI'IBaer

ony6lur<onanuble Pa6orst.

Anrope$epaT rroJrHoCTbIO OTpaxaeT co.uepxaHue AI'ICCepTaIII?I (n rar Ne' KaK OHa',

ileperpyxen a66PenraarypaMel)'

yqurrrsaq Bce cKa3aHHoe Bbrrlre, MoxHo 3aKrtorr[Tb, qro A]Iccepraul4t Muneesa

KonCranruua Cepreennua <Paspa6Otra MeToAoB 'flMP-CnerrpocKofluu 14 I{x up}IMeHeHue 'UJII

lrccJreAoBaHr4fl oJrr4roMepu3allul' uenl6pannux 6e,,xos) COOTBeTCTByeT rpe6oBaHutM (n rolt

qr4cJre, n.9), ycranoBJreHHblM "fIOIOXeuueM O IIpucyxAeHI{I4 yrleHblx cTenesefi" (yrnepx4euo

flocranonleHueM llpanurelrc:rna P@ or 24.09.2013 r. Ns 842 c u3MeHeHl',Iquu lloCranosneHl'Ifi

f lpanureDcrsaP(Dor :2 I .04 ,2016r .Ns335;02 '08 '2016r 'Ns748;or29 '05 '2017r 'Ns650) r

.[oKTOpcKI4M AI,ICCepTau I4frM) ACaM AuccepTauT HecoMHeHHO 3acnyxl{BaeT npplcBoeHus ucxorrlofi

CTerreHLI AOKTOpa xI,IMLIqecKI4x HayK IIo CIieIII4anbHOCTI4 02'00'10 - 6zbOpranl4tleCKaq xlIMI4fl'
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