
OT3bIB
o$uquanbHoro orrroHeHra Ha Ar{cceprarluoHHylo pa6ory llpnnoporcrofi

Erursaserbr AlercauApoBHbr <flonyreHpre cr a6ultl3l{p oBaHHbIX Q oprur

rr4ApoJrr{TprqecKux QepnnenroB TexHrdqecKoro ra QapnaalleBTnqecKoro Ha3Harrenvrfl>>,

lpeAcTaBJreHHyro Ha colrcKaHpre rreHora creueHu KaHALIAaTa XUMpIqeCKHX HayK IIO

crequaJrbHocru03.06.01 - EuorexHoJrondf, (n rorvr qpIcJIe 6uonanorexHolorun)

ArcryaJrbHocrb Arrccepralluou nofi paOoru

flracceprarlr{oHHafl. pa6ora llpunoporcrofi Erugaserbl AlercaHApoBHbI

locB.rrqeHa pazpa6orKe cra6unr{3r.rpoBaHHbrx Sop* fI'IApoJIas u orHocl4Tcfl, c oAuofi

cropoHbr, K o6lacru [poMbruleunofi 6uorexHoJrorrtu, a rtMeHHo I{H)KeHepnofi
gH3raMoJrofiav, B roropofi npu paspa6orKe eQ$erruBHbIX 6uorexHonoruqecKl,rx

rpoqeccoB rrprrMeHflrcTcf, zumo6LrJrpr3oBaHHbre Qeprraenrrr; c gpyrofi cropoHbl, K

MeAkrrluucroft 6uorexHoJrorr4rd, B roropofi Qeprr,renru ucrloJlb3yrorcs KaK

KoMrroHeHTbr rrpu pazpa6orKe rrpe[aparoB 6zonaeAl{ql,IHcKoro Ha3HarreHLI.f,.

EnaroAapfl. pa3Br4Tr{ro coBpeMeHHbrx MeroAoB rr,rurpo6vrorottrr4, 6uoxuwtuvt,

MoJreKynrpnofi 6raolorraH, reuuofi prHxeHepilH, xvIMuLr 6emoe u pip., pazpa6oraHo

MHoxecrBo noAXoAoB AJrr yry.ru eHufl. SynrquoH€ulbHblx cnoficrs $eprr,renroB.
OAuaro HeKoropbre crapbre MeroAhr noJrfrenkrfl, [poMbIIrrJIeHHux 6uoKarEurl43aropoB

Ha ocHoBe QepuenroB, TaKLre KaK unauo6vrrrkr3ar\vrfl' [peAcraBJltrorc{ B nocJleAHee

BpeMfl KaK orleHb MoIrIHbIfi uucrpyMeHT AIrfr yry.IueHvrfl. tlorrrl,I Bcex xapaKTeplacrllK

6norarailru3utopoB (cra6ralbHocrr4, aKTr4BHocrLI, creqzQuunocrll, cHVxeHI4l

BrrnflHufi, urtrw6uropon). flecuorpfl Ha ro, qro repMI{H ((I{MMo6zrusoBaHHbIe

SeprraenrbD) Harr€urr4 r{crroJrb3oBarb B 70-x roAax, Ho u B HacTo.f,ulee BpeMrI

rrpoAonlKaror paspa6arbrBarbc.s HoBbre rroAXoAbI u MeroAI{Ku zuuo6urvaal\uvl

SepuenroB Anfl co3AaHzrr Bbrcoros$QeKTr.rBHbrx u cra6ulnbHblx 6uoraraJrvr3aropoB,

HoBbrx 6raonreAr{rlrancKnx [pe[aparoB, 1uoaHarldrnrlecKllx cl4creM v r.A. Bo Bcex
grr{x paspaiorKax KrroqeBrrrra $aKTopoM f,BJr.f,ercfl, ucrroJlb3oBalavre cnequQuqecKnx

Hoc[Telefi r4 ycJrosuir AIrfl uirauo6rrJrr,r3aqr{rrr, Koropble o6ecueqlaBalor o6pasoBaHr4e

rarofi crpyKTyprr <QepMeHT-Hocr.rreJrb>, B Koropoir uarueHsrfi Sepvrern 6laro Aapfl
cnequSr{rrecKr.rM B3ar{uogeficrBrarrM Me)KAy QyHrIIzoH€LIIbHbTMLI rpymlaMu 6ent<a u

Hocr4TeJr{ Qzrcrapyercf, B orrpeAelesuofi, TaK Ha3brBaeuofi (orKpblrofi>>

opr.reHTa:qJ,iiv. Llrravro6lrJrr{3oBaHHbre SepueHru He3aMeHI,IMbI B MeALIIII4HCTOfi

rrpaKTVKe AJrr reqeHlrs rnofiHo-HeKporuqecKux upoqeccoB p€BnkIqnofi grl4oJloruu. B
gToM cJryqae AJrr yBerrrrreHufl, reqe6Horo sQQerra cJleAyer coBMecrHo c

@eprr,renraMr4 r{crroJrb3oBarb r{ Apyrue 6uo.[orrrqecKll aKTI{BHbIe coeAI4HeHI{s. Kar n

rpv paspa6orKe [poMbrruJreHHrrx 6uoKar€Lrrn3aropoB, ,.qJlfl $epnrenrHblx [peraparoB

Me.{nur4HcKoro Ha3Haq enufl. aKTy€rJrbHbrM flBJrf,ercfl Borlpoc o6 yne rv:-Lenvlu cpoKoB

r4x xpaHeHrr.rr 'w rroBbrrrrenr4u vrx c'ta6uttbHocrn. OruraKo AIrfl co3AaHl{.f, 14

rrpaKTr{qecKoro rrpr{MeHeHr,r.fl HoBbrx 6uoxar€rJru3aropoB u MIIT4IILIHcKI4x rlpelaparoB

Ha ocHoBe unauo6uJrr.r3oBaHHbrx QepuenroB ueo6xoAl4Mo rlpoBe.qeHl{e HafrHo-



r{ccneAoBareJrbcKr{x pa6or rro r,r3freHr{ro pa3rI,IqHbIX ac[eKTon QynKII]IoHLrpoBaHI4fl

KoHKperHbrx clrcreM , pffipa6arHeaeMbrx AJrfl perrreHllrl orpeAeJIeHHbIx 3aAaq.

Taruu o6pasou, nu6pauuoe ArrccepraHToM Ha[paBJIeHpIe lIccJIeAoBaHLIIa u

TeMa ArrcceprarllroHnofi pa6oru <flonyreHple cra6unLI3LIpoBaHHbIX Sop*

rlrApoJrr,rrr4rrecKr4x QeprvrenroB TexnuqecKoro H QapuaqeBTllqecKoro Ha3HarIeHLI-D)

aKTy€uIbHbI, rrpeAcTaBJIflrOT HecoMHennufi npaKTllqecrnfi I4HTepec TJTfl,

lpoMbrruleHnofi kr QapNrarleBTr{qecrofi 6uorexHoJlorlall vr Bax{HbI nilfl pa3Burufl'

6uorexHoJlofuu s Poc cr4kr.

Oqen rca coAepll(aH rrfl Arrcceprarlrl r

.{ucceprar\us. E.A. flpunoporcrofi uocrpoeHa no KJlaccu.Iecrofi cxeMe 14

cocror{T vrs o6sopa Jrr4Teparypubrx AaHHbrx; orucauufl, Marepn€uloB 
: 

MeroAoB

HCCJTeA OBailvrfl; vl.'roxreHu.fl noryqeHHbrx pe3yJlbraroB; nrrnoAoB{ cIIkIcKa

rlgTr4pyeuofi JruTepa,Typbr; [pprJrox e:nvrfl., B KoropoM rIpI4BeAeHbI xapaKTapvarvItlHble

role6areJrbHbre qacrorbr QepnaenroB, Hocrdrenefi n uuuo6IaJII{3oBaHHbIx cLIcreM.

Pa6ora r.r3Jrol1eHa Ha 170 crp. Marur{Horrr4cHoro reKcrakt coAepxur 27 ra6l]u\u 44

plrcyHKa. Cnncor Jrlrreparypbr coAepxr,rr 246 HallMeHonannfi, n roM qIiIcJIe 98

AH|JIO.f,3bIIIHbIX.

Bo BBeAeHr{vr aBTop o6ocsoBbrBaer aKTyaJlbHocrb rIpoBoALIMbrx

r{ccJreAosaHrafi, rrocraHoBKy r{eJrpr u 3aAaq kIccJleAoBaH.vrfl, BbIAeJIfler HayrlHyro

HoBpr3Hy, TeoperlrqecKyro v [paKTr{trecKyro 3HarrplMocrb pa6oru. fiuccepraHT

y6egureJrbHo AoK€r3brBaer ueo6xoAr,rMocrb pazpa6orKll HoBbIX cra1unbHblx Oopr"

SepnrenrHbrx rperaparoB rryreM nuuo6vrru3arruu QeprraeHToB u Qeprr,reHTHblx
KoMrrJreKcoB AIrfr ux BHeApeHr{s B npaKTtrKy, rrro o6yclaBJluBaer LIHHoBarII4oHnrrfi

rroAxo.{ p€l3BI{T us, 6uorexHoJIofI4LI B Halxefi crpaue.

Ilureparypuufi o6sop rro reMe Ar4cceprar\vrr4 E.A. llpunoporcKafl laaqvnaer c

paccMoTpeHnt BonpocoB [paKTLIqecKOIO IIpIAMeHeIJI"Ifl'

SeprraenroB, gro elqe pa3 [oArIepKLIBaer KoHIqperHyIo

HarrpaBJleHHocrb Allccepralll{oHnofi pa6oru. ,{uee oHa

xapaKTepr{crr.rKy rr.rApoJrr{Tr4rrecKr{M SepnaenraM, no4po6Hee ocraHaBlrvBaflcb Ha rex

Sepnrenrax u SepvrenrHbrx KoMrrJreKcax, Koropble I{crloJrb3yer B ceoefi pa6ore. B

cne.{ylollleM pa3,qene Jr[TeparypHoro o6sop a ALIcc epraHT xap aKTeprl3yer p a3nllqHbre

o[I4CbIBaeT BO3MOXHbIe rIyrLI yBeruqeH'uflBrrAbI cta6ulbHocrll SeprraenroB,
craflwtbHocrpr c aHaJrpr3oM ux [pelrMyrrlecrB u HeAocrarKoB u AeJIaer BbIBoA o

repcreKTlrBax pa3rrrqHbrx rroAxoAoB uuruo6vrlrvsalllztv $epvreuroB AIrs Ilx

cra6unvsgquv. r{alee aBTop orrr{cbrBaer pa3rlrqHble MeroAbr Anfl uvtivro6vlrv]3aUJiiu

SepnrenroB, a B rrocJreAHeM pa3,qeJre IpI{BoALIT xapaKTepncrl4Ky [pupoAHbrx

rrojrgMepgbrx Hocr,rrelefi Antr uuuo6ulrvgar\ur4 Koropble ucrloirb3yer B cBoeH

pa6ore. iloApo6uo paccMorpeHbr MexaHrr3Mbr B3auMoAeficteplfl 6elron c

pa3Ir/FrHbrMI{ UpLrpoAHbrMu noJrprcaxapvilaMl{, trTo BaxtHo AJIfl 9TOIO I{CCIeAOBAIJVTfl'.

f I,IAp O JI LITIITI e C KUX

rpaKrHqec{yro

Aaer o6uqyo

B rlelou unQopMarlr{fl, rrpuBeAeHHas B Jrr{TeparypHoNr o6gopo, no3Bonser ert6parb



Ha[paBJreHrr.n trccJreA oBalvrfl, tro reMe AllcceprarpkrvI. C Moefi TOTIKIII 3peHI4rI'

AgccepraHTy cJreAoB€uro 6u uo4po6Hee ocraHoBLtrbcs Ha aHaJILI3e pa3rI{rIHhIX

rroAXoAoB, r{crroJrb3yeMbrx AIrfl uuruo6wrn3aqlz.r rI{ApoJIa3, B rracrHocrur, JII4rIa3,

KoTophre [o3BoJuIroT rroJrflaTb eQ$eru,ranue n cta6nnrnrre 6r.roratarusaTopbl'

r4cnoJrb3yf, Arrfl ororo 6olee rny6orrafi anaJrus Jlureparypbl, B ToM qllcre

aHgrof,3brqHofi Jrprreparypbr no groMy HarrpaBneHpllo. Hap flAy c aH€uILI3oM

opr{rrdggurbHbrx crarefi v o6sopon, o[y6Jrr{KoBaHHbrx B HafrHbrx xypHaJrax, E.A.

IlpueoporcKafl IrItIpoKo ucnoJlb3oBaJla

rrpeAcraBJIeHHbIe B ApICCepTaIIUOHHbTx

Ar4ccepraqnfi!). 3ro cBr4AereJrbcrByer o roApo6HoM krsyle:auu orblTa KoJIJIeT u

lpeeMcTBeHHocTLI HarrHbIX I{oCJIeAOBaHIAI4 B

3aMeqareJrbHo, Ho c 4pyrofi cropoHbl, BalKHo

pa6ore flpznoporcrofi, qro

yAenflTb 6olrure BHI{MaHurI

HccneA orlauuflM, anpo6uponanHbrM B rrruporofi HafrHofi cpe4e IiI ory6nz#oeaHHblM

B BbrcoKopeI4TpIHfOBbIX XtypHaJrax.

r{ccJIeAoBaH}If,, uo4po6Hbre gKc[epuMeHT€urbHbre MeroApIKkI rloJrf{enus,

nuuo6r{Jrr43oBaHHbrx QepnrenroB, r4x anaJftrga, xapaKTepl{crl{Kpl u ucnoJrb3oBaHl4t.

O6rerr aMkr r4ccJreAoBaHr{rr cJryxr.rJrpr [penaparbr rLI,qpoJIvrrnLrecKLIX QepnnenroB c

rrporea3nofi, aMr,rJra3nofi u rHuasHofi aKTLIBHocrbIo: TpLIrrcI{H rroA)KeJlyAouHofi

xeJre3br KpylHoro pofaroro cKora ("Cuo$a", r{exus u o'Caucou Me4", Poccnr);

rrporeorkrrr{qecrcnfi KoMrrJreKc u3 rerarollaHKpeaca rcpa6a (filO <<Fuoupolpecc),

Poccnr); avrurra3a rpw6a Aspergillus oryzae (AB EnzymesGmbH, fepnaaHus);

Ans uuuo6krnvsar\kru SepnaenroB
rroJllrcaxapr,rAbr - xprro3aH, €urbrlrHar Harpttfl, u IIeJIJIIono3a, Korop€u n pa6ore 6nla

B ruaee 2 <<Marepr4€rJrbr r.r MeroAbD) Ar{ccepraHT npI4BoAI4T orILIcaHHe o6terroe

rroArKeJry.{oqHoll- }KeJIe3bI KpynHoro poraroro cKora (<Sigma-Aldrich),
6rrru ncnoJlb3oBaHbl rlpl4poAHbre

xuMr{qecKr.r rrao4raSrarllrpoB a:aa Ao ALraJrbAerI4AIIeJInroJIo3bI AIrfl 6olee sQQerrHBHoro

B3aprMo Aeitctsufl, c xuro3aHoM. Cteneur oKLIcJIeHVfl, IIenJIroJIo3br orlpeAelrflIrkr

xr4MrarrecKrlM MeroAoM rro KorlrqecrBy o6pasoBaBlrluxct €trIbAervAHbIX rpyml.

[lx onp eAeJreHlrfl aKTr{BHocrr{ HarlrBubrx H ptunao6l{Jll{3oBaHHbrx Qeprr,renroB B

pa6ore Ar,rcceprauT r{crroJrb3oB€ur craHAapruufi 6uoxutvtr,r.recruE noAXoA,

ocHoBaHuufi Ha orrpeAe rreHr4vr cKopocrl4 o6pasoBanvrfl, rIpoAyKTa peaKIII4I{ c

LrcrroJrb3oBaHzeM SororraerplrqecKr{x u rLITpI,IMerpLItIecKI{x MeroAoB; AII5,

coAepxalnfl. 6emca B rperaparax qyBcrButelrnufi MeroA Jloypn, a AIrfl,

uuuo6r{Jrrr3oBaHHbrx 6emos v HLI3KoMoJIeKyJIf,pHbrx [onulerITLIAoB

rvro4ra$uqupoBaHHble MeroAbI Jloyplt.
MexAy 6errcauu-QepnreuTaMrl vr

MeroA I4K-cueKTpoMe rpvlvr, roropufi
o6pasoBaHlre KoBaJIeHTHbIX cessefi

MeroAvrKvr uulao6ulrvsa\nn QepMeHToB, I{3ylreHufl.llx cnoficrB B saBilQr4Mocr}I

pe3yJlbrarbl poccuficKrlx yIreHbIX'

pa6orax (upnneAeHbl ccbIJrKI{ Ha 45

JILITIA3A

cruA).

filt BbrflcHe:etrs, [p]IpoAbI csssefi

II O JII4 C axap I,IAHbIMLI MaTp LIIIaMLI n C IIOJIb3 O B €UII{

rro3BoJrrlJl BbuIBrITb B HeKoropblx o6pasqax

M elKAy o 6rerr avtvr HccneAoBaHufl .

or pinrr.rqHbrx Qaxropon kr rrpkrMeHenufl, B MoAeJIbHbIX [poqeccax rIIIareJIbHo



lpoAyMaHbr, [oApo6Ho orucaHbr u orpa6oraHbr Ao Meroqefi, qro xapaKTepr.r3yer

Ar,rccepraHTa KaK KBaJrr{QurlrapoBaHHoro 6uorexHoJrora c xopouefi xr{Muqecrofi

rloAroroBKofi. Mnrcpoqacrllllbl, [oflyrreHHble B xoAe MLIKpouHKarIcyJII{poBaHI4rI

SeprvreuroB B €urbrr4Har-xr{To3aHoBbre Hocr.rreJrr{, oxapaKTeppr3oBaHbr coBpeMeHHbIM

MeroAoM cKaHzpyroqefi oJreKTposuofi MraKpocKorlrr4. Taruivr o6pasou,
LrcrroJrb3oBaHHbre B pa6ore MeroAbr no3BoJrflIor perrrarb rrocraBJreHHhre B pa6ote

3al.aqn.

B ruaee 3 AlrccepraHT rrpeAcraBJrf,er rroirfreHubre B xoAe Lrccne.qoBaHl,Ifl

pe3ynbrarbr. Ha ocHoBe gKclepr.rMeHT€urbHbrx AaHHbrx o6 aKTprBHocru HarI,rBHbIX

Sopr SepueHToB B 3aBr{cnMocrra or reMreparypbr vr pH cpeAbr aBTop onpeAeJuler

orrrrMaJrbHbre ycJroBr4fl SyHrrluoHrapoBanufl, $epnrenroB. Zcuomsyr

Syn4anreHT€rJrbHoe ypaBHeHr{e QeprvrenrarnsHofi KrdHerr4Kr4 Mraxasrnca-MeHTeH,

ocHoBubre KrirHerrarrecKlre [apaMerpbr SepnreufarusHrrx

ra3MeHeHnur rcou$opMar\ur4 SepvreHroB B 3aBrdcr{Mocrr4 or reMrreparyprr. B rpoqecce
r{3yqeHraa SynKrlr{oHaJmsofi cra6wrbHocrr.r Harr4BHux $opu SepnreHToB AuccepraHT
orrpeAeJrr,rJr KoHcTaHTbr cKopocTr.r r4HaKTI/rBawvr QepueHToB B 3aBucvrMocTpl oT
TeMrleparypbr n pH-cpeAbr. 3na.reHrdrr MaKcrrM€urbHbrx cKopocrefi SepuenrarldBHblx
peaKrll{fi npu pa3Hbrx reMrreparypax aBTop r{cnoJrb3oB€ur AJrs orpe,.qelrenufl. gHepruu

aKTprBarp4vr SepnaeHTarr4BHbrx peaxqnfi. KoH$opMarluouHyro cra6unbHocrb

xapaKTepHcrrlKSepvrenroB oIIeHI4B€uI Ha ocHoBe pacrreroB TepMoAr.rHaMrrrrecKr.rx
rpoqecca repMor{HaKTHB ar\Lru QepnrenroB. BesycnoBHo, rroJrfreHbr rrHTepecHhre
pe3yJlbrarbl, Korophre aBTop, K co)K€ureHr4ro, Aer€LrrbHo se o6cylrAaer. Kponae roro,
He f,cHo, KaK rlpe.qcraBJreHbr pe3yJlbrarbr: c AoBepr,rreJrbHbrMt4 r{HTepBaJraMkr vuwr co
craHAaprHbIMId orKJloHortuflvtu? B uepBoM cryqae cneAyer oKpyrJrrrb pe3yirbrarhr H

AoBeprareJrbHbre r,rHTepB€urbr Ao o4nofi suauarqefi qnQpu, Bo BTopoM cryqae
ueo6xoAlaMo yKa3blBarb crarr{crr{rrecKne ycJroBr{r (4oneplrrenbHyrc BepotrTHocrb r4
tIIacJIo orrp eAe tertuit AJrtr p acqera craHAaprHofo orKJr oHenua).

Ha ocnoBe [poBeAeHHbrx HccJreAoeaHufi Ar4ccepraHT Aenaer BbrBoA o uugrofi

cra6uttbHocrl{ HaTLIBHrIX $oprnr r{ccJreAyeMbrx SeprvrenroB u o6ocHoBbrBaer
co3AaHu.f, vro4n$I4llrrpoBaHHbrx Qoprnr Sepvreurubrx npenaparoB ryreM
uuuo6unu3apu QepnrenroB Ha nprrpoAHbrx rroJrrrcaxapn1ax. VIcctte'qoBaHze
cra6uttbHocrll p€I3Hbrx Soprnt uuuo6r.rJrr.r3oBaHubrx QeprraenroB rro3BoJrrrJro BburBHTb
HeKoropble 3aKoHoMepHocrlr [prd noryqeHr4u aKTr4BHbrx 14 cta6unbHbrx Sopt
uvtuo6I4JII{3oBaHHbrx QepnreHToB. Irlrr,ruo6r4Jrr{3arlr4fl nporea3 H avtlalr€}3hr Ha Hocr4TeJrb
IIeJInIOnO3a-Xr{TO3aH U Jrula3br B €trrbrr{HaTHbre Mr{KporracTlrrlbr rrpr4BoAlrT K

yBerLIqeHLIIo cra6unbHocrr{ orHocureJrbHo HaruBHbrx Qopr" rlrApoJr€r3. Baxno
orMeruTb, qro rlonfreHHbre B pa6ore QepvrenrHbre Marepra€IJrhr Ha reKcrr{JrbHbrx
HOCHTEJI.f,X HE

aBTOp paccqHTbrBaeT

pearqzfi npu p€r3HbrxTeMleparypax, 3Haqentrfl, Korophrx cBrr,qereJrbcrByror o6

ycTy[alor rro cBor,rM napaMerpaM KoMMeprrecKn AocryrrHbrM
MaTepI4aJraM, HO OCHOBaHbT Ha r4CnOJrb3OBaHr{r{ npr4poAHbrxSeprvreurHbrM



rroJrlrcaxaprr,qoB, Koropbre caM:a ollraryaror 6uororuqecKofi arrusuocrblo, trro BaxtHo

Arrfr A€rJrbHefi mero ux rpraMeHeHlrs B MeALIIITIHcKofi upaKTLIKe.

IrlccleAoBaHr{e KlrHerr{qecKlrx uapaMerpoB uuuo6LIJILI3oBaHHbIX Ooptrt

SepueHToB [oKa3€uro, rrro 3HaqeHr4rl KoHcraHT Muxag lrvrca nunao6]IJILI3oBaHHbIx u

Harr.rBHsrx $opur QeprvreHToB [paKTlrrrecKr4 coBrraAalor, a MaKcrrM€urbHble cKopocrpr

Sepnaenrarr.rBHbrx pearqnfi B cJrfrae unauo6uJrll3oBaHHbrx Qopt BbIIIre. 3ro

rroATBepx,qaer rrpeAnoJro)KeHr,re o cra6wtusa\vIu roHQopMaIIZZ aKTkIBHoro

Qepruenra. BaxHo, rrro aBTop [orrbrr€rJrcfl laaifiu HeKoropble orBerbl Ha Borlpoc o

MexaHlr3Max eraflwtvnarluu QepnaenroB npr,IpoAHbIMI4 TloJll{caxapuilal.a'kr c

r{cnoJrb3oBaHr,reM MeroAa IrlK-cueKTpocKorwrkr. Ha ocsoBe uogpo6uoro aHalrvr3alK-

creKTpoB pa3nrqHbrx o6pasqon u cpaBHenufl, krx c I4K-cneKrpaMu LIcxoAHbIX

coeAr{H ettuit rpr4 r{crroJrb3oBaHnr4 KoMrrbrorepuofi rlporpaMMbl rlporpaMMbl Spectra

Suite Ar,rccepraHTy yA€ruocb ycraHoBr.rrb, rrro uruuo6 ulln3ar\tlfl rlpore€t3 u i{vtuna3 Ha

rrOJrr{CaX apvrqAx IpLTBOALIT K O6paSOBaHI4IO KOBaJIeHTHIIX Cessefi TITITA OCHOBaIJvIfl'

IIIuSSa, B ro BpeMr KaK Jrr{ra3br He o6pasyror raKlax cnsgefi rpu

MraKpoK ancylrvrpoBaHur4 B trrrbrr4Har-xuro3aHoBble MI{KpoqacruIIEI. BepotrHo, 9To

flBJrf,ercfl Qyn4arr,reHTtrJrbnofi oco6euHocrbro JII{rIa3 SepvrenroB, Koropble

eSSexrLrBHo QynrqnoHprpyrcr Ha rpaHr,rqe pa3AeJra rllApo$unrn oit u nuuo0umrnofi

$as. Hecuorpfl. Ha no4po6srrfi aHaJrH3 AaHHbrx uo tr4K-cneKTpocKorluv, Y aBropa He

coBceM [oJryr{uJrocb paccraBl{Tb qerKlde aKIIeHTbI rlpu o6tscHe]F.:IZivr [oryqeHHblx LIM

orreHb r.rHTepecHbrx pe3yJrbraroB. BosrnroxHo, oHLI MoryT cJIyxI{Tb ornpaBHofi

ro.mofi [nfl AaJrbHefiruero BbrflcHennfl, MexaHId3MoB B3al{Mo4eficrnur pa3JlruHbrx

$eprnrenroB c [p?rpoAHbrMkt noJrr{caxapv4aMvr c [oAKJIrorreHI4eM ApyrI,IX MeroAoF

r4ccne,4ogaHlafi.

3Ha.rureJrbHafl qacrb Al,IcceprarlproHnofi pa6orrr uocBflIrleHa LI3fIeHI/trc

orepaquonnofi, SynrqroH€rJmsofi ctalulbHocrr{ kr ctalulbHocrll npu xpaHeHuLI

uuuo6uJrpr3oBaHHbrx QepueHToB. Anropou rloirynreH 3Harlurelrnrtfi o6tena

gKc[eplrMeHT€urbHbrx AaHHbrx, Koropbre no3BoJlvrlrr4 onpeAeJlrrrb eQ$eru{BHbre

KoHcraHTbr cKopocrvr vrHaKTr.rBarlrrr4 r{MMo6urutgoBaHHblx SepnneHToB rIoA Aeficrsl4eM

reMrreparypbr vr pH-cpe4u u paccqurarb BeJrr{qLrHbI e$Qerra cra6uttu3a\uv [Irfl

unauo6gJrpr3oBaHHbrx Sopt"r $epnaenToB. 3na.reHl,Is grofo [apaMerpa Ilocny)Kulrvl

KpLrrepr4eM or6opa nau6olee sSSeKrLrBHbrx coq erauutrt <SeprvreHT-HoclITeJIb-MeroA

p1yyo6unvga\wll, rrro MoxHo LrcnoJrb3oBarb vr B Apyrrlx I4ccneAoBaHI4[x IIo

r onyq e HHIo cr a6uttbH bIX S opt* 6 u oxat aJII43aTop o B .

Ha ocHoBe sap1vrcvnuocreft cKopocrpl $epvreurarl4BHblx pearqufr

TeMleparypbr vr pH-cpegu ALrccepraHT olpeAelwrrv pflF, KI,IHerI4qecKI'IX

TepMo,4I4HaMLrqecKr{x [apaMerpoB, 3HaqeHI,If, KOTOpbIX cBLI.{eTeJrbcTByror

c.ra6wnr4sagu HarLrBHofi ronQopnaaqnn $epMeHToB ryreM LIX LlMMo6urutgar\krv Ha

rp Hp oAHbIX rIO JI I{ C aX Apr4!ax.

3Ha.rru\arrNa pa3AeJroM Ar{cceprar\uvr E.A.llpuBoporcrofi flBlrflercfl' pa3AeJI,

Kacarculuitcs, [paKTr{qecKofo [cloJlb3oBaHr{.s utunao6LIJII{3oBaHHbrx QeprvrenroB u
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pa3pa6orKl{ peKoMenqa\r4ir Arrfl r{x [pLIMeHeHvrfl, B KarrecrBe arpaBMarr4rrHoro

nepeBs3orrHoro MarepuaJra [poJroHuapoBaHHoro Aeftcrsug co cMflrqaroquM

KoMloHeHToM vr Buravrvrnavlvr, a raKxe KaK rrpoMbrrrlJreHHbrx 6uoraraJrugaropoB B

rpoqeccax oqucTKu )KnpocoAepxarqr4x cToKoB r4 noJrrreH.ufl, coJroAa B rrr{BoBapeHuu.

,{uccepraHT rrpeAcraBurr y6egureJrbHbre AaHHbre o [epcreKTr4Bax rrpaKTrdqecKoro

rIpI,IMeHeIII'Ifl

SepnrenroB.
flocronepHocrb rr HoBH3Ha p$yJrbraroB

Kar yx(e orMeqara BbIIue, Bce MeroALtKLI, [peAcraBJreHHhre B
gKcrrepr{MeHT€IJnnofi qaervr, tBJlglorcg orroqeHubrMrr, a zcrroJrb3yeMhre MeroAbI

lo3BoJrflror perukrrb rrocraBJreHHbre ga4aqu. PesyJrbrarbr oKcrrepr4MeHToB

pazpa6oraHHbrx [pelaparoB Ha ocHoBe uunao6rdJrra3oBaHHbrx

o6pa6arbrB€uru crar?rcrr{qecKr4M MeroAoM anaurvs&, v oHr4 sBJrrrorc.f, AocroBepHbrMra
LI OOOCHOBAHHbIM}I.

Cpe4ra rpr.rHrlzrrr4€ilrrbHo HoBbrx pe3yJrbraroB cJreAyer orMerr{Tb cneAyloque:
- [onrreHbr Kr{HeTuqecKr.re u TepMoAprHaM[qecKpre [apaMerphr

urr,rruo6HJrH3oBaHHbrx Soprnr fr{ApoJra3, [poBeAeHo ux cpaBHeHlre c

c o oTB eTcTByro ulprM r4 II ap aM eTp aMr{ H aTr{BHbrx n4Ap o Jr a3 ;
- ycraHoBJreHo, rrro sau6oree srrcorofi Kar€urr4rz.recrofi aKTraBHocrllo

o6ra4aror uuuo6lrJrrr3oBaHHbre Ha xlrro3aucoAepxarqefi rleJrJrrono3e rprarrcprH,

rrporeoJrrrrlrrrecrHfi KoMnJreKc u aMvrlraga, B To BpeMr KaK AJrfl Jrr4rra3bl 6oree

eQSeru{BHbIM " croco6ola uuuo6ulru3a\uw flBrflerefl, MrarqpoKancynupoBaur4e B

AIIETLI HATHbIIA f EJIb.

- uMMo6uruIga\vs. [porea3 H aMvrnra3 Ha noJrrrcaxapu4ax rrpr4BoAr{T" K

o6paroBaHnro KoB€ureHTHbrx cessefi c HocrdreJreM, B To BpeMf, KaK Jurrra3br He
o6pasyror raKl4x ce.flseft [pr4 Mr.rKpoKarrcyrupoBaHrrr.r B arrbrr{Har-xrrro3aHoBbre
KOMNJIEKCbI.

IfparcruqecKafl 3narrlrMocrb rtoryqeHHbrx pe3yJrbraroB

fluccepral{}IoHmafl, pa6ora llpunoporcrcofi E.A. LrMeer f,BHyro rpaKTrarrecKyro
HarIpaBJIeIIHocrr. B roxe.rroM pe3yJrbrare paspa6otan nonrrft eapllanr KoM[JreKcHoro
arpaBMar[quoro paHeBoro norpbrrr.rf, qpoJrounrpoBarruoro Aeficrsws., Ilpegloxenrr
Art 4parcrfirlecKoro [pI4MeH ewus, cta6wru3]IpoBauuble Qopuu JILIuagrI LI nM]IJIa3bI B
[poqeccax orrr{cTKr{ xupocoAepxarqrD( cToKoB [r IIon] reHr.rr f,qMeHHoro coJroAa,
coorBercrBeuno. 

'Brr.tBreHbr 
rexHoJloruqecK[e acrreKTbr rrcrroJrb3oBarrnr gTux

6norarannsaropon.
Ilyd"rruKallntn ocHoBnbrx pe3yJrbraroB Arrcceprarluu v coorBercrBrre

aBTopeoepara rroJrolKeHnqM ArrccepTarluu
OcnosHrte pe3yJrbrarbr r{3JroxeHbr B 13 ny6nur arlvrflx, B ToM rrracJre B 4

crarbflx B )KypHaJIax, peKoMeHAoBaHHbrx BAK, B Br4Ae rJraBbr B MoHorpa$uu Ha
AHIJII4I{CKOM fl3bIKC.

Anrope$epat u ony6JrrdKoBaHHbre pa6orrr rroJrHocrbro orpaxarcT pe3yJrbrarbr

?

Ar.rccepTaIJI4v.



HeAocrarru Arrcceprarlau
Heroropue HeAocrarKr{ Ar{ccepraq}u 6rrnn orMe.reHbr Muoro B xoAe o6urefi

orqexrn pa6oru, He(oropbre 6y4yt upe4cmnneuEr Hr,D(e:
1. .{ucceptaur He BcerAa qerKo QopturyJrlrpyer cBora MbrcJrkt Ha pyccKoM sgure. B

Kaqe cTBe rrpr4Mepa nplrBeAy HeKoTopbre Bbrpax eHufl:
'/ <<I{emro pa6orrr ' flBrrflercfl pazpa1orKa cra6unr43rapoBaHHbrx Qoptnt

rlrAponr.rrLrrrecKr4x $epueuroB, cnoco6Hbrx uafiru upuuenenze n TexHrrtrecKr.rx
u SapnaarleBTnqecK?rx ueJrflx, a raKlKe orIeHKa Lrx e$Qeru{BHocrr4 Ha ocHoBe

amurvrsa rtx KHHerrdqecKVX u repMoAr{HaMrarrecKrrx napaMerpoB> (naftrvt

IIpLIMeHeHue n qenxx?)
,/ 3aAa.rlr: (TepMoAr4HaMnrrecKrax [apaMerpoB HarrrBHbIX rIaAponI{TI,IqecKIlx

SepnaenroB> Teprraogr{HaMr{qecKr.re xapaKTepr{cruKpl rrpoqecca

TepMouHaKTprB arlvrzr, Ho He QeprvrenroB.
,/ <Ang paccqr4TaHHbrx sHa.reHl,rfi MaKcr{Marrnofi cKopocrr{ u KoHcraHTbI

LTHaKTHBAT\ZIV| Harr.rBHhrx fLrApOJra3 6UrU OlpeAeJreHbr 3HarreHr4f, gHepfI4I4

aKTr4Barluu) Sueprur aKTrrBar\uu rpoqecca (pearqvu). B eroM BbIpDKeHvIvI

HerroHgTHo, o KaKoM [poqecce LIAeT pe.m!

2. Hecuorpx Ha 3Harrr{Temuufi o6reu KaHAr/rAarcrofi Al{ccep.Tar\vtn, aBTop He

Bcer.qa AocraroqHo [oJrHo o6cyx4aer noJrfreHHbre p*ynbrarbr, rrro He

rlo3BoJlter cyAkrrb o6 rax HoBLr3He pr opr4rrdH€IJrbHocrra (ctnt. rro reKcry or3blBa).

3. Hercoropafl, rrocue[rHocrb rtpv oSoprvrlrenupr Ar{cceprar\vrvr rpr{BeJra K pa3HoMy
TI{ry o$oprraJleHr4ro ccbrJroK rro reKcry Avrcceprarlur{. Bo BBeAeHkru AkrccepraHT
oSopnrnter ccbIJIKy B KBaAparHbrx cxo6rax B BuAe Sanauruz v roAa,, a B
ocr€rJrbHofi rracrlr AprccepraL\uu B HyMepoBaHHoM Br4Ae.

4. OrAelrHo cJleAyer orMerr4Tb oQoprraJreHr{e cnrrcKa Jrr,rreparypbr :
'/ oauuruz kr HMeHa aBTopoB To tloJlHocrbro, To c vr:grvrrrvruravrvr, Koropble

yK€BaHbI rrepe4 Sanua tuefi ulrkr tIocJIe. . . .l
'/ B Ha3BaHI{u uy6ruzra\vrkr Bcrperrarorcf, 3auraBHhre 6yrnu roJrbKo B [epBoM

cJroBe ulrvr Bce cJroBa HaqnHarorcs c 3aruranuofi 6yrcnu,;.
'/ No.4, Vol. 52- cna'rurayKa3brBaror roM (Vol.), a 3areM HoMep (No).

5. Heclaorpx Ha BHylrrr4renrnrrfi crrucoK anurus.r{pyeMbrx r4croqHuKoB (246

ccrtror), ToJIbKo 8 rua pa6orhr, ony6nuKoBaHHbre 3a [ocJreAHpre 3 roAa, u 24

ccbrJrKr{ Ha uy6JrzKarlr{n ga [ocJreAHrre 5 rer.
Tevr He MeHee, 3aMerranvrfl, Hocrr .IacrHrrfi xapaKTep 14 He yMeubrrraror

3HarruMocTr.r Ar4 ccepTarluoHnofi pa6 orrr.

3arc"urcrreHlte

,{uccepralrvIfl. E.A.llpl{Boporcxofi .f,BJrserc.f, 3aBeprrennofi HafrHo-
rnanuQrlKalluousofi pa6orofi, B roropofi Ha ocHoBaHvru BhrrroJrHeHHbrx

AI4ccepraHToM KoMrlneKcHbrx r4ccJreA osaHuir B o6racru xvrMuu u 6uorexnolornu

' , f



rroJrfrraJr p€r3Bprrr{e MeroA crafiuilusa\uu aKTI{BHbIx Qop* SepnaenroB IIyreM vlx

uuuo6r4nvsarrv1g. Ha [pupoAHbrx [oJrr,rcaxapulax, v pmpa6oraHbl HoBbIe MeroAI'IKI{

uuuo6uirpr3arluu QepvrenroB AJrf, co3AaHr{s crla6unbHblx 6uoratarru3aropoB H

MeAUTIuHCKT4X rpenaparoB AJrf, Hapy)KHoro IlpplMeHeH.ufr npoJIoHrpIpoBaHHOrO

Aefictsus.
flo aKTyaJrbHocru peluaeruoft npo6neMbr, AocroBepHocrl4 nayruofi 14

rrpaKTpr.recrcofi 3HaqprMocrpr [oJrfreHHbrx pe3yJlbraroB [peAcraBJreHHM Avrccepraqllrl

<<flolyreHrre cra6wtu3rapoBanHbrx Sopr ruApoJII,ITpItIecKrrx SeprvreHToB

TexHlrqecKoro 'v SapnaarleBTr/FrecKoro HasHaq eHvrfl, )) coorBercrByer IryHKTy 9

<<flolox e;g{krfl, o [oprAKe rrplacy]K Aenufl. freHbIX crerleHofi)), yrBepxAeHHofo

rrocraHoBJreHr/reM rrpaBlrreJrbcrBa Poccuficrofi Oe4epapvr or 24 cenrs6px 2013 roAa

Ilb 842 (ropo4 Mocxna), npeAbf,BJreHHbrM K Ar.rcceprarlllflM Ha COuCKaHLIe yueHOfi

crerreHlr KaHA[Aara HayK vr rryHKTa 7 [aclopra cnequ€ubHocrrl ,q3.06.01

EuorexgoJrorr4rr (n roM rrlrcJre 6uouauorexHororuu), a ee aBTop flpneoporcK€ul

Erusasera AnbrcaHApoBua 3acJry)KrrBaer rpucyx Aelnufl, eit yrenofi crereHll

KaHAIaAara xpIMI{qecKI,IX HayK rro yK€I3anuofi clequ€ubHocrl{.

O Snquzutrsrrfi ortroHeHT

,{onrop xuMur{ecKlrx HayK

ro crequallbrtocrll 03.06.01

6uonanorexHolorzu),

EuorexHoJlorl{f, (n TOM III{CJIE

AorIeHr, 3aBeAyloqas ra$e4pofi 6uorexHoJlorl4l4

OfEOy BO <<Tylrcnufi rocyAapcrBeHHrrfi ynuBepcurer>

3 000 12 r.Tyla, up.JI euuua, 92.
reJr. (pa6) +7(4872) 25 79 29
reJr. (vro6) +7(915) 783 80 13
E-mail: olgaponamorev
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