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oT3brB BEAyrrIrcfr oprAHrr3Autrrr
rocyaapcrBe'Horo HayrrHoro rIeHTpa poccnficrcofi (Deaepaqur

<<IocyAapcrBeH HbI fi HayvHo-[rccJreAoBareJrbcKu ft nHcrnryr xrrM r{r{ H

TexHoJroru Ir SJreMeHToopraH ErrecKrrx coeAHnenn fi >>

Ha Ar{ccepraurroHHyro pa60ry BpnraAHoBa Knpu.n.na An4peenuqa IIo
reue : <<Cn HTe3 n cnofi crna SocQa3eHcoAepxaq[x 3rroKcr{AHbrx oJr rrroMepoB>,

rIpeAcraBJreHHyIo Ha cortcKaHlre y.renofi crerreH rr KaHA[Aara xrrMrrqecKrrx

HayI( tro c[eq[aJrbHocrflet: 05.17.06 <<TexnoJror[n u [epepa6orna [oJrnMepoB

I{ KoMrlo3rlroB) ; 02.00.06 <<BrrcorcoMoJrenyJrfl pnbre coeAr{HeHrrfl >

KoNanosuqploHHble Marepllurnbl HaxoArr Bce 6onee ruupoKoe rpr4MeHeHr4e B

coBpeMeHHbIX BhIcoKorexHoJIofLIqHbIX orpacmx - tDpoKocMr4qecrofi rexHr4Ke r4

Malrll4HocrpoeHpru 3a cqer yHr4KElJrbHbrx csoftcrn: nrrcoxofi MexaHnqecxofi

trpollHocrl'r' nprgrofi yAenrHofi Maccbl, TepMocrofirocru u Heroproqecrl4.

CosAaHue HoBbIX KoMIro3IaToB HeMbIcnLIMo 6es gnorcr{AHblx cMoJI, r4crIoJIb3yeMbIX

B KaqecTBe CBt3yIOtrIHX, KOTOphIe, OAHaKO, B qHCTOM B]Z.Ae He JII4IxeHbI TaKLTX

HeAocrarKoB' KaK xpytlKocrb' HeAocraroqHat repMocrofixocru il orHocnTeJrbHo

BblcoKat roploqecrb. B srofi cBfl3vr uo4zsurawrfl gnoKctrAHbrx oJrr4roMepoB

{Bilsercq axryalrHofi u ilpaKTI{qecKI4 saxHofi rnfl TexHoJrorav craHTe3a u
nepepa6orKr4 srroKcrlAHbrx cMoJr.

llocro*ry BBeAeHr'e uHeprHbrx HarroJrHlrrerefi

CHI4)KCHH' fOPIOqECTI.{ STIOKCLIIHbIX CMOJI 3ATPYAH.'ICT

ocnoxHfler co3AaHue KoMrro3I{quoHHhIX Marepl4aJroB Ha

14 aHTrrnr4peHoB Anfl

vrx uepepa6omy u

ux ocHoBe. oco6rrfi



Soc$opcoAepxalque aHrl{rI4peHhr - opraHr4qecKue $ocsarn u SocqoHarhr He

COAEPX(AT NOAXOA'UII4X QYHXqUOHEUI'H'IX lPyil'' KI HE BCC.AA ,,OAXOA{T ANfl
xHuuqecrofi uo4zfizrarJur4 onoKcnAHhrx cBr3yroqt4x.

aKTyelrrbHocrb perlemupyel,rofi Ar{cceprarlur.r, Koropa{

Soc0opcoAepxarqux orroKcrrAHbrx onr4roMepoB c SocQarenoBbrM
BKlIOqaIoilII{M sK3OIII4KJII'HeCKLIe peaKur{oHnocnoco6nue $yHxquoHulJrbHbre
rpyrlrlbl' Pa6ora flBIrsercfl rlpoAonxeHr4eM MHoroJrerHr.rx r4ccJreAoB auu;t,
npoBoAI4MbIX Ha xa0e4pe TexHoJlorrrr.I rrJracrMacc PXTV r4MeHH A.?I.Men/IeneeBa
s o 6racrz @ ocsa:enc oAep)Kaulux rroJrLr MepoB.

[zccepraqur n3no)KeHa Ha 159 crpaHr{rlax, coAepxur 42 pr4cyHKa, 15

TaoJrI{q, BKJrK)qaer crrucoK coKparrleHuit u ynoBnbrx o6osua.renufi, BBeAeHHe.

o6:op nllTeparypbl, o6cyx4eHne pe3ynbraroB, oKcleprrMeHT€rJrbHyro qacrb pr

BbrBoAbr. cuzcorc Jrr.rreparypbr cocror{r us I 12 uauveHosaHufi.

Bo BBeAeHI4II apryMeHTrrpoBaHHo o6ocHosaHa aKTyanbHocrb TeMbr

LlccneAoBaHvrfl', c0oprvrynplpoBaHbl IIenI4 pa6oru, nepeqlrcreHbr rrocraBJreHHbre

3a4a.rr4 H orrrzcaHa Hayv.nafl HoBLr3Ha pa6omr.

B nl'IreparypHoM o6sope rpoBeAeH aHanu3 conpeueunofi HayuHofi

nl4Teparyphl rro reMarlaKe Ancceprarlkrn. Paccuorpeuu MeroAbr cprHTe3a u

xnMl{qecKue ceoftcrsa pa3nfiqHblx KJIaccoB rrlJroreH- u opraHoSocSa:enon.

3rroKcHAHOfO cB{3yrorqefo nolunaepnoft Marprzrlhr. Tpa4uqaoHHbre

3:ro o6ycronnr4Baer

IrocB_f,IrIeHa cr{HTe3y

IIHKJIOM,

OlucaHrt pa3nl'Ir{Hble noAXoAhI K cr4HTe3y prcxoAHbrx xnoprrr4xno$ocs€BeHoB,

MeroAbI rrao4uSnra\w srIoKcpIAHhIX cMoJr SyHrquoH€urbHbrMu $ocSaseHaMtr 14

cnoco6u ilonyqeHus sroKcr4$oc$a:enon.

B o6cyx4enuu pe3ynbraroB IrpuBeAeHhr pe3ynbrarbr r4ccneAoB a'r4fl no

cl4Hre3y HcxoAHbIX xJlopquruoQoc$a3eHoB z Soc$a:eHcoAepxarqnx 3rroKcprAHbrx

I4X OCHOBC.

orMerr4Tb, rrro aBTopy yA€Lnocb ocyu{ecrBr4Tb HanpaBnenHufi

cr4HTe3 cMecr4 xJropqlrKJro$ocQaseuon, co4epxarqeft ToJrbKo 3-x, 4-x u 6_ru

oJrr4roMepoB Ha

Cne4yer

3BeHHbre rluKrr4rrecrHe QocQ€BeHoBbre roMoJroru, rrro ne 6uro r43BecrHo paHee.



Bo BTopoM p€BAene o6cyx4eHn-r pe3ynbraroB orrprcaH MeroA cr4HTe3a

Soc$a^reHcoAepxarqHX 3rroKcr{AHhrx on[roMepoB B cMecr4 c

3TIOKCLIAH'IMLI OJIII. OMEPAMI4 HA OCHOB E 4,4' . IUr}IAPO KC}I.
HH3KOMOJreKynspHbrMH

2,2-guseHr{nlporana. rlpoqecc, ocyu{ecrBJr.rreMrrfi e oAHy craAr{rc, rpoxoArrr c
HapyureHl4eM npaBl'Ina releo6pa:oBaHI4r (Dnopra. Anrop o6r.f,cH_f,er oro
oAHOBpeMeHHhIM rIporeKaHLIeM rlapaJrnenbHbrx pearquefi npr4BoArrrlr4x K
o6pa:onaHuro

oJrHfoMepoB,

QocSaseHcoAepxaruLr x 14 HLr3KOMOJreKyn{pHbrx SnoKcrr,rlHbrx

a rarcKe cHLrxeHHeM peaKquoHnofi cuoco6Hocru aroMoB xJropa B

xoAe peaKIIHr4' @ocSaseHoBa{ Qpaxqzx [oJryreHHhrx orroKcr4AHbrx oJrlrroMepoB

6sna l{3yqeHa MeroAaMr4 "P tMP creKTpocKornr4 u MALDI-TOF Macc-
crleKTpoMeTpprK, qTo [o3BoJrI4JIo ycTaHoB[Tb ee cocraB u onpeAeJrrdrb

MaKCTIM€LIIbHyIO BO3MOX(Hyro cre[eHb 3aMeIrIeHpIr aroMoB xJropa B cocraBe
xnopqrrKno Soc Sasenon.

Tperur qacrb o6cyx4euur pe3ynbraroB

BO3MO}KHO CTII IIOHI4XEHH-f, C OAEP }KAHUfl O CTATOqHO| O

oAHocraAr,rfiuoro cr.rHTe3a. [tts, pemeHra.f, srofi

r4cnoJrb3oBarb cMecb 4,4'.-IUTUApOXCU-2,2-4U$eu[rnlporraHa $euola,
pa3[Hqarorr1r4xcr pearcquouHofi cnoco6Hocrbro no OTHOIIICHNIO 14CXO,IIHbIM

14

K

$ocSa:enarrr. flpzuenenze cMecl4 SeHonon [o3BoJrrer He roJrbKo cH'3r,rrb

coAepxaHl4e xnopa B cocraBe xoHe'IHofi cMecu 3rloKcr.rAHbrx oJrr4roMepoB, Ho a
3HaqI{TeJIbHo yBenvHvrrb coAepxaHue SocSopa B npoAyrTax peaKrlLrr4 3a cr{er
yMeHbIueHLIt Maccbl opraHIaqecKLIX 3aMecrr4Terefi. Orrraerzu, rrro aBTopy yAaJrocb

lonyrrl4Tb Soc0a:encoAep)Kalru4e orloKcr4AHhre oJrr4roMepbr c prc[oJrb3oBaHr4eM

cMec H xnoprlr4Kno Qoc S a:enor.

B qerBeproM pa3Aene o6cyx4enzr pe3ynbTaToB, aBTOpOM

TIPOAHAJII.I3I4POBAH METOA CI.IHTC3A @OCQASEHCOAEP)KAIIIUX 3TIOKCHAHbIX

oJII4roMepoB He coAeplraulnx ocraroqHoro xJropa. PasAelrEe rrpoqecc 3aMerI{eHH{

xJlopa Ha HecKoJrbKo craguir, [poxoAtIrILIX B oAHoM peaKrIr4oHHoM cocy ;1E, v
TIpHMeHLIB rereporesnuft aKl{elrrop xJlopl4croro BoAopoAa Ha nepnofi crapkrLr,

rlocB.{rrleHa HCCneIoBaHl[ITO

xnopa B cocTaBe npoAyKroB

3A4aqu aBTop ilpeAnoxr4Jr

aBTOpy yAanocE rroJrHocrbro 3aMecrrrrb aroMhr xJropa B xJropquxnosocs€BeHax.



Oruerrarvr, qro gror pe3yJrbTaT

f e Kc axJropu u KnorpzsocsaseH oM,

xlop$ocQuBeHaMv' Bupoveu, B rIocJIeAHeM cnrrae uorpe6on€Llc.rr 3Haqare*sufr
uolrnufi ue6uror 4,4'-gururpoxcu-2,2-gu$eulrJrrrpolaHa, qro rplrBerro K

oopa3oBaHrllo cMecefi gnorcLIAHhIX oJILtroMepoB c [oHrDKeHHbrM corep]r(aHr4eM

QocSopa.

B nsrofi qacru nropofi rJraBhr

pe3oprlLrHa BMeCTO TOKCr4rrHofo

paccMoTpeHa Bo3MOX{HOCTb r4crroJrb3o BaHufl

4,4' -gnrulporccu-2,2-gu$em{nnporraHa 
Anfl

ronyqeHnt rLIApoKcLIapI{noKcI4- I{ snoxcasocQa:eHon. Aaropola paspa6oraH
nosrrfi opHrllH€ulbHrrfi MeroA cI4HTe3a frrApoKcrrapunoKcr{Qoc6a:enoB Ha ocHoBe

xnopllHKno0oc$a3enon v pe3opIII4Ha c ucrroJrb3oBaHLreM cncreMbr
HecMelul4Balouuxc,{ pacrBopl{telefi, nosnonarorqufi lonyqarb noJrHocrbro

3aMeIIIeHHhIe [poIiI3BoAHbIe yxe [pI4 M€UIbIX MoJIbHbIX zs6rrrxax pe3opqqHa.

llony'rennufi pesynbrar LIMeer, HecoMHeHHo, 6on'uoe [paKTlrqecKoe 3HaqeHr4e,

nocKoJlbKy CHHXaer 3arparbl Ha noryqeHr4e coorBercrByrcrrlr{x snoKcr4nHbrx

onr4foMepoB rr yMeHbruaer KoJrr{qecrBo orxoAoB llpoqecca.

B 3aKrrcql4Telruofi qacrll nropofi rJraBbr, aBTop [pr4BoAr4T pe3ynbrarbr

orIeHKI4 pflAa Susuro-IaexaHl4qecKl4x xapaKTepacrrirK rouuoaaqafi Ha ocHoBe

cHHTe3I{pOBaHHbIX 3TIOKCLIAHbIX OJII|OMepOB, B qacrHocrtr, orMer{aer

rIoBbIIIreHHyrc TeMrleparypy creKnoBanvfl vr noHr{xeHHyro foproqecrb AaHHbrx

r<ouuoSzqnfi, A TaK)Ke OIIeHI4BaOT BO3MO)KHOCTb nepepa6OmU AaHH6IX

KoMno3r.rqzfi ruero4oM MoKpofi Hanaorrz.

B 3KcnepllMeHT€urbHoir qacru .qrrcceprar\vr4 np?rBeAeHbr xapaKTepkrcrr4g1

rIcxoAHhIX BeIIIeCTB, OTII4CaHbI Mero[uKu [poBeAeHr4.tr 3KcnepHMeHTOB, MerO.{bI

aHa.JIu3a nonyrIeHHhIX xrlop- u rlrApoKcrrapr4noKclr$oc$a:enon, a raxll<e

snoKcr4AHbrx oJrr,rfoMepoB Ha r4X OCHOBe.

Cle4yer orMerurb 3HaqrIMocrb raHHofi pa6oru Ar-f, Teoperu.{ecrofi xuMrr1r

rlonHMepon. Tax, aBTopoM c I{ctIoJIb3oBaHrleM Teopun rereo6pasoBaHr4fl (Dnopa

rIpoBeAeH pacv€r coorHollrenuir ucxo.{Hhlx xnopqnrlo$ocQa3eHoB ll 4u6euolon,

uHAuBHAyaJrbHbrM

c [II4KJIHqeCKI4MI'I

6rrl

TAK U

IlonrreH KaK c

AJI' efo cMecIlI

no3BoJltrolqux LIcKnroqI{Tb o6pa:onaHne rpexMepHbrx [onr4MepHbrx [poAyKToB.



lloxasaHrr orKnoHeHrdt 3KCnepr4MeHT€IlIbHhrx IaHHbrx oT BbIIII4CIEHHbIX NO

reopr4' {D-ropz r4 AaHO o60c'osaHHoe o6rsc'eHr4e 3roMy sarry.
flucceprallu{ npeAcraBJl{er rarcKe 3HaqilTennrufi npaKTr4rrecrufi HHTepec,

flocKonbKy I.n'. rcouuogaurEfi Ha ocHoBe HoBhrx SocSa:eHcoAepr(aqux
grIoKcrrAHbIX oJII4roMepoB ooHapyxeHo 3HaqLITeJrbHoe noHu)r(eHae roproq ecrv H
yBenl4qeHl4e reMneparypbl creKJroBaHHrr B cpeAHeM Ha 30oc [prr coxp aHeHUU HrrH
ynfrrxeHr{r4 KoMrrJreKca Su:uro_ruexaHlrqecKzx csoficrs. Taratr o6pa^:ou,
crrHTe3HpOBaHHbIe onrrfoMephl rlpeAcraBJrf,ror uayvHrrfi 14 rrpaKTrr.recrufi r{HTepec
14 Moryr 6rtrr peKoMeHAoBaHhI K l{crloJlb3oBa'rdro B KaqecrBe nepcneKTr.rBHbrx

cB{3yloqprx Anfl KoMno3HIIllOHHbIX MareplrulJroB B p{Ae opfaHLr3aqufi, HanpuMep,
n Ao <I4ucruryr rrlacrMacc uuenu f.C. llerpoao, <Dfyll Bcepoccz ircxuir
HafrHo-uccneAoBarenrcrnft LIHOTLITyT aBllarllroHHbrx Marepr4anoB Lr OOO
<<AraurapA>>.

Marepuan Avrcceprar{uu r{3noxeH JrorrdrrHo,

COOTBCTCTBYIOT IONYqEHHbIM sKCIIEPI4MEHT€TIIbHbIM

BbrAenprrb p_rrA 3aMe'raHuir:

BhrBoAbr y6e4urelruu pr

AaHHbrM, oAHaKO MOXHO

t. o6sop nr{Teparypbr coAepxr4T MHoro un$opuaquu, He otrocsurefics
Hailp-sMylo K TeMe pa6oru, HarlpvMep, ruIpoKo Lr3BecrHoe olI4caHr{e MexaH}r3MoB

peaKIII4I4 qacrur{Horo aMMoHoJILr3a rreHTaxJrop[Aa Socoopa ulu o6ulux csoficre z
p e arquft neperpyilnlrpoBKtr n opranoSoc $a^: euax.

2. ouucHsas MeroAhr cr4HTe3a $ocQa:eHcoAepx{arlr4x

onr4roMepoB, aBTop He npr{Bogur y6egr{TeJrbHhrx AoBoAoB B nonb3y

I'I3 3TI4x MeroAoB. Oqeuxa e00exrnnHocrl4 MeroAoB Aonxma 6rrrr ocHoBaHa B

ToM qI4cJIe H Ha csoficrsax loryqaeMblx cMoJr, Korophre s AaHHofi pa6ore He 6ulu
pacKphrrhr B Aocraro.rHofi Mepe.

3. B o6cyx4enzn pe3ynbraroB Mo)r(Ho orMerrrrb Spa'raeHrapHocrb
He3Har{[TeJrbHocrb HeKorophrx pa3AenoB, B oCHOBHOM IIOCBSUIeHHbTX peaKrlr4_f,M

Hcrronb3oBaHLreM cruecefi xnoprlr4Kno$ocSaseHon.

4' Pa6ora coAep)KI{T oleqarKu, nyHKTyar{r4oHHhre 14 rpaMMarkrrrecKr{e otuz6t<ta,

H

c

SrroKcr,lAHbrx

raroro-l116o

3arpylHtloque r{reHl4e Al4ccepraqIav. HaupzMep, Ha crpaHuUe 25 n cxevre (44)



neperyraHbl rloArlucn rIoA Soprray"rrarvru quc-(rpanc)-non-revr-p3\cla(NMe2)2. 
Ha

Tofr xe crpaHHIIe B nocJIeAHeM rrpeAnoxeHr{r{ qr4TaeM: ((...v rocJreAyroqeM
(enaecro rocneAylolql'IM) npucoeALrue'ueM K HeMy nropofi MoneKynBr aMr.rHa.
TpeT)' zrraerorcs npeAJrox{ eHvrs.) He no3Bonrroq'e froH.f,Tb, o rreM v*er peqb,
Halpr4Mep Bo BBeAeHLru Ha crpaHr4rle 6 npzcyrcrByer $pa:a: <<B nocneAHr4e foAbr
sce 6o*''e I'ccneAoearerefi I{crlon*yror rryrb BBeAeHr4r B cocraB r{cxoAHbrx..,r.s
cl4're3a 30 uona@euonon aroMoB Soc0opa, B qacrHocrr{ B Br4Ae Soc@asenosofi
KOMIIOHEHTbI).

oruerzNa' sro AaHHhIe 3aMeqaHuf, Hocrr peKoMeHAaremurrfi xaparoep r4 He
3arpafl4Balor ocHoBHbIX BhIBoAoB LI 3arIInqaeMhIX noJloxeH uit gvtccepraquouuofi
pa6orrr Epura4noea Krapznla An4peeBr4qa.

llpe4cranJleHHat pa6ora BhrnoJIHeHa Ha xopolreM Teoperr4rrecKoM u
3r(cilepr{MeHT€trrbHoM ypoBHe.

oHa coorBercrByer nacropry cnequanbHocrr4 05.17.06 <<TexHonoruq v
uepepa6orKa rIoJIHMepoB I'I KoMrIo3HToB) B rracrr4 1: <lloruMepbr cr4HTerr4qecKue
rr npHpoAHhle' BKJlroqaroryrEe xap6o-, rerepollerlHhle I4 gneMeHTocoAepxau{r4e), 

a

TaKXe cneIIlI€uIbHocrI'I 02.00.06 <<BucoroMoneKynrpHbre coeArrHeH Lrfl>> B \acru 2:
<<cI.Hres onllfoMepoB' B ToM qI4cJIe clelll{aJrb'hrx MoHoMepoB, cBr3b r4x cTpoeHrr-rr

rr peaKlu4onnofi cnoco6nocrll), yAoBnerBoprer BceM rpe6onanurM, BKJ*o.ra-{ n.9
<<flonoxenras o npr{cy)KAeflVrn rreHhrx creueuefr>>, yrnepx4eHHofo
rocraHoBrIeHLIeM flpanurenbcrBa Poccuficrcofi SegeparJr4l }lb842 or 24 ceHrr6pr
2013 r' Anrope0epar rlonHocrblo orpax(aer coAepxaHve Aucceprarrur4,a aBrop,
Epura4Hon Knpzru AH4peenzu, 3acnyxlrBaer

cTelreHr{ KaHAr4AaTa xuMI,rqecKpIX HayK no

<<Texuonorus u nepepa6orxa [onr4MepoB u

<<BrrcoxoMoneKyn.{pHbre coeALrHeHLrr).

orsrrs [orroroBr4n K.x.H., Haq€urbH]rK na6oparopuu Oy"nrr"oH€urbHo
3aMeIueHHbIX 3neMeHToopraHnr{ecKr4x coeArrHeHufi focy4apcrBeHHoro HayqHoro
I{eHrpa Pocczficrcofi @e4epa\ur4 <focy4apcrseuHrrfi HayqHo-uccneAoBaremcrufr

upncpr(AeHlrfl eMy ucxouofi

cnerlr4€urbHocrrM 05.17.06

KoMrro3r{roB>) H 02.00.06



rIHcrI'ITyr xu}{ukr I4 TexHoJIorI{LI SneMeHToopraHl4qecKr4x coeAl4HeHufr> Mouug
EgreHrafr Arerceesuq.

orsrts paccMorpeH 14 OAO6peH Ha 3aceAaHr4r4 CeKqr{z J\!l v.reHoro cosera
focy4apcrBeHHoro Ha1..rHoro r{eHTpa Poccuficr<ofi (De4epaqrzr.r

<focy4apcrnenHufi Har{Ho-I4ccJleAoBarenrcrufi r{Hcrr.rryr xrrMrr4 r.r rexHoJrorprr
sJreMeHroopfaHrqecKrrx coeArrHeHzfi>, nporoKoJr Nb I or 74 vapra201g r.

Ha'ranrHur ra6opar opur4 QynrcqzoH€rrrbHo 3aMerrleHHbrx
9JIEMCHTOOP| AHI4qECKIIX COEALI HEHUfi fIilI P@ <fHI4I,D(T3OC )
KaHAr{AaT xllMllqecKrrx HayK,
MouuH EereHzfi Arerceenu.r

J2> ? -3 2ol8 r.

llo*roe Har.MeHoBaHrre opraHrr3aqnu: focy4apcrBeHHufi Hayvnnfi qenrp
Pocczficrofi (De4ep arJupr <<focy4apcrseHurrfi Halrqso_"ccJreAoBarenrcxufr

krHcrr{Tyr xHMuLr r4 TexHoJrorun 3JreMeHToopfaHaqecKux coenunesufr >>

A4pec: 105118, u. Ourysuacron, 3g, Mocxna" poccn.s

Ten.: +7 (495) 673-49-53


