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OcPHlUiaJIhHOrO OnnOHeHTa Ha .IlHCCepTaUHOHH)'lO pa60TY liaJIeeBOH H e" hI CepreeBHhl

«CHHTe3 H CBOHCTBa cPJIYOpeCueHTHhIX KpaCHTeJIeH Ha OCHOBe aHaJIOrOB XPOM0cPopa GFP»,

npe)],CTaBJIeHH)'lO Ha COHCKaHHe ~eHOH CTeneHH KaH)],H)],aTa XHMH'IeCKHX Ha)'K no

CneUHaJIhHOCTH 02.00.10 - 6HOOpraHH'IeCKaJI XHMIDl

AK1)'aJIhHOCTh TeMhl )lHCCepTaUHoHHoH pa60Thl

<1>JIYOpeCueHTHhle KpaCHTeJIH - 3TO HeKoTophle BemeCTBa, cnoc06Hhle nepeH3JI~aTh

nOfJIOmeHHhrH: CBeT C MeHhlIIeH )],JIHHOH BOJIHhI H XapaKTepH3)'lOmHecSi OTHOCHTeJIhHO

KOPOTKHMH BpeMeHaMH )KH3HH B036Y)K)],eHHOrO COCTOSlHHSInOpSl)],Ka OT 10-9 )],0 10-8 c. 51BJIeHHe

cPrryopecueHUHH HaxO)lHT lIIHpoKoe npHMeHeHHe B Pa3JIH~hIX 06JIaCTSIX )KH3HH 'IeJIOBeKa: OT

6hIToBoro HCnOJIh30BaHIDl )],0 Ha~O-HCCJIe)],OBaTeJIhCKOH npaKTHKH.

Oc06eHHo BIDKH)'lO POJIh cPJIyopecueHTHhle KpaCHTeJIH 3aHHMaJOT npH C03)],aHHHr _
OnTH'IeCKHX ceHcopOB. BBH.uy MaJIhIX BpeMeH )KH3HH B036Y)K)],eHHOrO COCTOSlHHSIOHH MorYT

npHMeHSlThCSI B Ka'IeCTBe ceHcopOB B 6hICTphIX )],HHaMH'IeCKHX npoueccax, TaKHX KaK

6HOXHMH'IeCKHe peaKllHH. BBH)],y CKa'IKa B pa3BHTHH C03)],aHIDl JIa3epHhIX MHKpOCKonOB C

cPeMTOCeKYH)],HhIMH HMnYJIhCHhIMH JIa3epaMH cPJIyopecueHTHaJI MHKpOCKonIDl CTaHOBHTCSI

MOmHhIM HHCTpYMeHTOB HCCJIe)],OBaHHSI 6HOJIOrH'IeCKHX CHCTeM. ITOCKOJIhKY 60JIhlIIaJI 'IaCTh

coe)],HHeHHH B KJIeTKe 6eCUBeTHa, Ha6JllO)],eHHe 3a HHMH HeB03MO)KHO 6e3 npe)],BapHTeJIhHOrO

BBe)],eHIDl KaKHX-JIH60 MeTOK. ITO)KarryH, CaMOH nonYJISlpHOH cPJIyopecueHTHOH MeTKOH

SlBJUIlOTCSIcPJIYOpeCueHTHhIe 6eJIKH. ITepBhIH H3 HHX - 3eJIeHhIH cPJIyopecueHTHhrH: 6eJIOK (GFP)

- 6hm Bhl)],eJIeH eme B 1962 H3 Me)],Y3hI Aequorea victoria, a cnycTSI HeCKOJIhKO )],ecSlTHJIeTHH

6hmH pa3pa60TaHhI Y)Ke COTHH MYTaHTHhIX 6eJIKoB. Ii XOTSI Hay~oMY co06mecTBY y)],aJIOCh

)],OCTHrHYTh 60JIhlIIHX ycnexoB B 3TOH 06JIaCTH, nOHCK H)],eaJIhHOH cPJIyopecueHTHoH MeTKH no-

npe)KHeMY OCTaeTCSI aKT)'aJIhHhIM. CorJI~~~o nepe,!H~ nP!i0pHTe!HhIX HanpaBJIeHHH pa3BHTIDl

HaYKH, TeXHOJIOrHH H TeXHHKH POCCHHC·KOH <1>e)],epaI.J;HH,Ha)'KH 0 )KH3HH SlBJUIlOTCSIO)IHHM H3.-....•• ,....
npHopHTeTHhIX HanpaBrreHHH Hccrre)],oBaH~H. Y'IHThffiaSl BhIllie CKa3aHHOe, HCCJIe)],OBaTeJIhCKaJI

pa60Ta EaJIeeBOH Ha,ne)K)],hI Ha TeMY «CHHTe3 H CBoHcTBa cPJIyopecueHTHhIX KpaCHTeJIeH Ha

OCHOBe aHaJIOrOB XPOM0cPopa GFP», HanpaBJIeHHaSI Ha H3~eHHe CBSl3H CTp)'KTypa-CBOHCTBO

aHaJIOrOB XPOM0cPopa GFP )],JISI pa3pa60TKH H nOJIY'IeHHSl HOBhIX 6HOCOBMeCTHMhIX

cPrryoP0cP0POB )],JISI6HOHMH)],)KHHra, SlBJISleTCSIaKT)'aJIhHhIM HCCJIe)],OBaHHeM.

HaYQHaH HOBH3Ha )lHCCepTaUHOHHoro HCCJle)lOBaHHH

CO'IeTaHHe TaKHX CBOHCTB npOH3BO)],HhI XPOM0cPopa GFP, KaK MaJIhrH: pa3Mep, BhICOKaSI

rH)],pOcPHJIhHOCTh H BhICOKHH K03cPcPHUHeHT MOJISlpHOrO nOfJIOmeHIDl, O'IeBH)],HhIM 06pa30M

c):(erraJIO ero HHTepeCHhIM 06beKTOM )],JlSl HCCJIe)],OBaHHH. Oc06eHHO Ba)KHhIM )],OCTH)KeHHeM

CTaJIa pa3pa60TKa MeTo)],a cTpyKTypHoii MO)],HcPHKaI.J;HH- .B,Be)],eHHe cPHKCHp)'lOmerO cPparMeHTa,

'ITO npHBeJIO K MHorOKpaTHOMY YBeJIH'IeHHIO KBaHTOBor.o BhIXo)],a cPrryopecueHUHH (KB<1»

[EapaHOB, 2013]. O)],HaKO HecMoTpSl Ha BhICOK)'lO- nepcneKTHBHoCTh, Bonpoc C03)],a.HIDI

cPJIyopecueHTHhIX MapKepoB Ha OCHOBe XPOM0cP0POB He 6hm npOpa60TaH. B CBSl3H C 3THM

ueJIhlO 3TOH pa60ThI CTaJIa pa3pa60TKa KpaCHTeJIeH Ha OCHOBe XPOM0cPopa GFP.

3KcnepHMeHTaJIhHhle H TeOpeTH'IeCKHe )],aHHhle npOBe)],eHHoro HCCJIe)],OBaHHSI yrJIy6JU1lOT

nOHHMaHHe CBSl3H CTp)'KTYpa-CBOHCTBO BO cPrryopecueHTHhIX KpaCHTeJISlX Ha OCHOBe XPOM0cPopa

GFP H 3aKJIa)].hmaJOT cPYH)],aMeHT )],JISI C03)],aHHSI HOBhIX YHHKaJIhHhIX cPrryopecueHTHhIX MeTOK
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}J)UI 6HOHMH,lJ;:>KHHra. BnepBble CHHTe3HpOBaHbI BbICOKO<PJIYOpeCueHTHble aHaJIOrH XPOM0<P0POB

6eJIKOB Sirius, CFP H Kaede. C03,lJ;aHbI aHaJIOrH xpoMo<popa OFP, XapaKTepH3yrolIUleCjI

MaKCHM)'MaMH 3MHCCHH B OpaH)I(eBOH H KpaCHOH 06JIacux cneKTpa. Pa3pa60TaHbI Y,lJ;06Hble

MeTO,lJ;bI<PYHKUHOHaJIH3auHH <PJIYOpeCueHTHbIX KpaCHTeJIeH.

AHaJIH3 COJ{epiKaHHH BbIDOJlHeHHOH pa60Tbi

)J;HccepTauHoHHM pa60Ta HMeeT Tpa,lJ;HUHOHHyro CTpYKTYPY, COCTOjlrn;yro H3 tIeTKoro

060CHOBaHHOrO BBe,lJ;eHHjI, ,lJ;OCTaTO'iHO 06'beMHOrO JIHTepaTypHoro 0630pa, OTpa)l(aIOrn;ero

COBpeMeHHoe COCTOjlHHe HCCJIe,lJ;OBaHHHno ,lJ;aHHOH TeMaTHKe, 3aHHMaIOrn;ero OCHOBHyro tIaCTb

,lJ;HCCepTauHH 06C)')K.UeHHSI pe3YJIbTaTOB, r,lJ;e aBTOP aHaJIH3HPYeT 3KcnepHMeHTaJIbHO-

TeOpeTHtIeCKHe ,lJ;aHHble CBoero HCCJIe,lJ;OBaHHSI H ,lJ;aeT BbIBO,lJ;bI H 3aKJIIOtIeHHSI,

3KcnepHMeHTaJIbHOH tIaCTH C ,lJ;OCTaTOtIHO nO,lJ;p06HbIM OnHCaHHeM MaTepHaJIOB, MeTO,lJ;OB H

<pH3HKO-XHMHtIeCKHX xapaKTepHCTHK Bcex nOJIyqeHHbIX aBTopoM COe,lJ;HHeHHH, BbIBO,lJ;OB,

6JIarO,lJ;apHOCTeH, cnHCKa cOKparn:eHHH H cnHCKa UHTHpyeMoH JIHTeparypbI, BKJIIOtIaIOrn;erO 224

HCTO':IHHKa. Pa60Ta H3JIO)l(eHa Ha 156 CTpaHHUax H CO,lJ;ep)l(HT 24 pHCYHKa, 111 cxeM H 6

Ta6JIHU.

JIHTepaTYPHbIH 0630p aBTOP Pa36HJI Ha 2 OCHOBHbIX rJIaBbI. B nepBoH rJIaBe

«CoBpeMeHHble MeTO,lJ;bI C03,lJ;aHHSI 4-MeTHJIH,lJ;eH-1 H-HMH,lJ;a30JI-5( 4H)-OHOB» aBTOP Bbl.,IleMeT

BO <PJIYOpecUHpyrorn;Hx 6eJIKax 06rn;ee CTpYKTypHoe SI,lJ;PO, 4-( 4-rH,lJ;poKcH6eH3HJIH,lJ;eH)-1 H-

HMH,lJ;a30JI-5(4H)-OH, H ,lJ;eJIaeT 0630p JIHTeparypbI no CHHTeTHtIeCKHM nO,lJ;XO,lJ;aMC03,lJ;aHHjI

,lJ;aHHOrO reTepOUHKJIH':IeCKOrO COe,lJ;HHeHHSI. Bo BTOPOH rJIaBe «ApHJIMeTeHOBble

<PJIYOpeCueHTHble KpaCHTeJIH» aBTOP ,lJ;eJIaeT 0630p B PaMKax 06cY)l(,lJ;eHHjI BJIHjlHHSI

CTpYKTypHbIX H3MeHeHHH B ,lJ;aHHOMKJIacce KpaCHTeJIeH Ha HX <pOTO<pH3HtIeCKHe CBoHcTBa. fIpH

3TOM aBTOP ,lJ;eJIaeT aKUeHT Ha Te CTpYKTypHble H3MeHeHHjI, KOTopble npHBoMT K CMern;eHHIO

cneKTpoB KpaCHTeJIeH B ,lJ;aJIbHIOIO KpacHyro HJIH 6JIH)l(HIOIO HH<ppaKpacHyro 06JIaCTH HJIH K

YBeJIHtIeHHIO KBaHTOBOrO BbIXO,lJ;a<PJIYOpeCueHUHH.

06CY)I(,lJ;eHHe pe3YJIbTaTOB aBTOP cHcTeMaTH3HpOBaJI no CTpyKrypHbIM KJIaCCaM

cHHTe3HpoBaHHbIX HM xpOM0<p0pOB. fIepBM tIaCTb ,lJ;aHHOrO HCCJIe,lJ;OBaHHjI «fIpjIMble aHaJIOrH

xPOM0<P0POB <pJIyopecueHTHbIX 6eJIKOB» nOCBSlrn;eHa cHHTe3Y H MO,lJ;H<pHKauHH,

3aKJIIOtIaIOrn;eHCSI BO BBe,lJ;eHHH ,lJ;H<pTOp60PHJIbHOH ~ rpynnbI. )J;aHHM MO,lJ;H<pHKauHSI 6bIJIa

HCnOJTh30BaHa }J)UI C03,lJ;aHHjI KOH<pOPMauHOHHO 3a<pHKcHpOBaHHbIX CHHTeTHtIeCKHX aHaJIOrOB

xPOM0<P0POB <pJIyopecueHTHbIX 6eJIKOB - MYTaHTOB OFP: UHaHOBOrO <PJIYOpeCueHTHoro 6eJIKa

(CFP) H 6eJIKa Sirius, a TaK)I(e 6eJIKa Kaede. 3TO n03BOJIHJIO nOKa3aTb, lffO HenOCpe,lJ;CTBeHHOe

YBeJIHtIeHHe KB<I> H H3MeHeHHe ,lJ;pyrHx OnTHtIeCKHX CBOHCTB npH <pHKCauHH nO,lJ;BH)l(HOrO

6eH3HJIH,lJ;eHOBOro <pparMeHTa xapaKTepHO He TOJIbKO }J)UI XPOMo<popa OFP, HO H }J)UI

XPOM0<P0POB ,lJ;pyrHX <pnyopecueHTHbIX 6eJIKOB. BTOPM tIaCTb pa60TbI «OT,lJ;aJIeHHble aHaJIOrH

XPOMo<popa OFP» nOCBjlrn;eHa cHHTe3Y HOBbIX npOH3BO,lJ;HbIX 60pHpOBaHHOrO xpoMo<popa OFP,

HCnOJIb3Yjl Pa3JIH'iHble MO,lJ;H<pHKauHH, BJIJijIJOrn;He Ha OnTHtIeCKHe CBOHCTBa KpaCHTeJIeH. A

HMeHHO, C03,lJ;aH Pjl,lJ; aMHHOnpOH3BO)J;HbIX C 3aMeCTHTeJIjlMH pa3HOH reoMeTpHH H

cHHTe3HpOBaHbI COe,lJ;HHeHKSI, cO,lJ;ep)l(aII.J;He 60JIee ,lJ;JIHHH)'IO uenb COnpSl)l(eHHjI:

nOJIHapOMaTHtIeCKHe aHaJIOrHH H npOH3BO)J;H~Ie C aueTHJIeHOBbIMH 3aMeCTHTeJIjlMH. DbIJIO

YCTaHOBJIeHO lffO:
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Ha <POpMHpOBaHHe He<pnyopecueHTHOH <P0PMbI B036Y)K)leHHOrO COCTOSlHIDI

(B036Y)K)leHHOrO COCTOSlHlUI C BbICOKOH CTerreHbIO rrepepacrrpeJ].eJIeHIDI 3apSlJ].a), H, KaK

CJIeJ].CTBHe, Ha cTa6HJIbHOCTb KBaHTOBOrO BbIXOJ].a aMHHOrrpOH3BOJ].HbIX

3a<pHKCHpOBaHHOrO XpoMO<popa GFP HaH60JIbillee BJIIDIHHe OKaJbmaeT :meKTpOHHbU1

3<P<PeKT 3aMeCTHTeJIeH Ha aTOMe aJOTa;

Ha<pTaJIHHOBbIe rrpOH3BOJ].HbIe HMeIOT He60JIbiliOH 6aTOXpOMHbrH CJ].BHr CrreKTpaJIbHbIX

MaKCHMYMOB B CpaBHeHHH C HeHTPaJIbHOH <POpMOH 0pHrHHaJIbHOrO 60pHpOBaHHOrO

XpoMO<pOpa GFP. fIPOH3BOJ].HbIe :>Ke, cOJ].ep:>KaI.UHe rHJ].pOKCHJIbHbIe rpyrrrrbI, KaK H

O:>KHJ].aJIOCb,XapaKTepH3YIOTCSl 60JIee BbIpa:>KeHHbIM CMemeHHeM B J].JlHHHOBOJIHOBYIO

06JIacTb CrreKTPa. fIOtITH BCe rrOJl)"ieHHbIe COeJ].HHeHHSl XapaKTepH3YIOTCSl BbICOKHMH

rrOKaJaTeJljlMH KBaHTOBOrO BbIXOJ].a <pJIyopecueHUHH rrpaKTH'IeCKH BO BCeX

paCTBOpHTeJljlX. TaK, J].JIHHe3aMemeHHOrO Ha<pTaJIHHOBOrO rrpOH3BOJ].HOrO 2.2.6a H J].JlSl

rHJ].pOKCHrrpOH3BOJ].HbIX 2.2.6b,c KB<t> COCTaBJISleT 60-95% H JIHilib B HeKoTopbIX

CJIyqMX CHH:>KaeTCH J].O 30%. TeM He MeHee, aMHHOHa<pTaJIHHOBbIe rrpOH3BOJ].HbIe

2.2.6d,e XapaKTepH3YIOTCH 3aMeTHbIM BapbHpOBaHHeM nOH BeJIH'IHHbI B 3aBHCHMOCTH

OT HCrrOJIb3yeMoro paCTBOpHTeJljl. HarrpHMep, B J].HOKCaHe HJIH 3THJIal.{eTaTe KB<1>

COCTaBJljleT 30-40%, a BOJ].e - OKOJIO 5%. BepOHTHO, 'ITO J].Jljl 3THX coeJ].HHeHHH, KaK H

J].JlHaMHHOrrpOH3BOJ].HbIX 3a<pHKCHpOBaHHOrO XPOMo<popa GFP, B03MO:>KHO06paJOBaHHe

J].orrOJIHHTeJIbHOH <P0PMbI B036Y)K)leHHOrO COCTOSlHIDI C BbICOKOH CTerreHbIO

rrepepacrrpeJ].eJIeHIDI 3apMa B MOJIeKYJIe;

BBeJ].eHHe B MOJIeKYJIY PaJJIH'IHbIX apHJIal.{eTHJIeHOBbIX 3aMeCTHTeJIeH cymecTBeHHO

H3MeHSleT OrrTH'IeCKHe CBOHCTBa KpaCHTeJIeH, 'ITO J].eJIaeT HX BeCbMa rrepcrreKTHBHbIMH

<pJIyopeclleHTHbIMH KpaCHTeJljlMH, a peaKllHH COHOraIlIHpbI - yJ].06HbIM MeToJ].OM

C03J].aHHH rrOJ].06HbIX coeJ].HHeHHH.

TpeTbH 'IaCTb pa60TbI «<1>YHKUHOHaJIH3HPOBaHHbIe CHHTeTH'IeCKHe aHaJIOrH XPOMo<popa GFP»

rrocBHmeHa rro CYTH 3aBepIlIaIOm;eH CTaJ].HH paJpa60TKH <pJIyopeclleHTHOH MeTKH, a HMeHHO

BBeJ].eHHIO B MOJIeKYny <PYHKllHOHaJIbHOH (JlHHKepHOH) rpyrrrrbI, 06eCrre'IHBaIOmeH

crreUH<pH'IeCKOe B3aHMOJ].eHCTBHe KpaCHTeJljl C lleJleBbIM 06beKTOM, a TaK:>Ke BBeJ].eHHIO

ceHcopHbIX rpyrrrr qyBcTBHTeJlbHbIX K orrpeJ].eJljleMOMY BemeCTBY. KaK rrpaBHJlO, BBeJ].eHHe

rrOJ].06HbIX rpyrrrr ocymeCTBJljleTCSl Ha CaMbIX PaHHHX nanax CHHTe3a H HaKJlaJ].bmaeT

orrpeJ].eJleHHbIe orpaHH'IeHIDI Ha Bce rrOCJleJ].YIOmHe CTaJ].HH. B HaCTOHmeH pa60Te Ha rrpHMepe

HeKOTopbIX aMHHOrrpOH3BOJ].HbIX 60pHpOBaHHoro XPOMo<popa GFP H rrpeJ].CTaBHTeJleH J].pyrHx

KJlaCCOB <pJlyopeclleHTHbIX KpaCHTeJIeH aBTOp rrpOJ].eMOHCTPHPOBaJI yJ].06HbIe MeTOJ].bI

<PYHKUHOHaJIH3al.{HH, KOTopbIe MorYT 6bITb HcnoJib30BaHbI Ha rrOCJIeJ].HHX narrax CHHTe3a.

TaKHM 06PaJOM, HCrrOJIb30BaHHe aMHHorrpoH-3BOJ].HbIX 60pHpOBaImOrO XPOMo<popa GFP B

Ka'IeCTBe OCHOBbI J].JlSl C03J].aHHSl PaJJlH'IHbiX Kap6aMaTHbIX <pJlyopeclleHTHbIX ceHcopOB

OKaJaJIOCb rrepCrreKTHBHbIM. BeCbMa HeO:>KHJ].aHHble pe3YJlbTaTbI 6billH rrOJl)"ieHbI J].Jljl

<peHOJlbHOrO aHaJIOra 2.3.1 Oc. fIpH HCCJleJ].OBaHHH ero crreKTPoB 3MHCCHH B <poc<paTHoM 6y<pepe

rrpH 3Ha'IeHHH pH 0.5-4.5 Ha6JIIOJ].aJIaCb HHTeHCHBHaSl <pJlyopeclleHllHH, a rrpH pH > 5

rrpoHcxoJ].HJl pe3KHH crraJ]. <pJlyopeclleHTHoro CHrHaJIa. TaKoe He06bI'IHOe rrOBeJ].eHHe

J].HrHJ].poKcHrrpOH3BOJ].HOrO BbITOJ].HO BblJ].eJljleT ero cpeJ].H J].pyrHX aHaJIOrOB 60pHpOBaHHOrO

XpoMo<popa GFP. Pe3Koe H3MeHeHHe <pJlyopeclleHTHbIX CBOHCTB, rrpOHCXO,LVImee rrpH pH 4-6

(<pH3HOJlOrH'IeCKHH J].HarraJoH), rr03BOJlHT ycrreiliHo HCrrOJlb30BaTb ero B Ka'IeCTBe pH-ceHcopa

J].JISlIlIHpOKoro cneKTPa 3aJ].a'I H 3KcrrepHMeHTOB B :>KHBbIXcHcTeMax.
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3KcnepHMeHTaJIbHCUI 'IaCTb pa60TbI H3JIO)l(eHa Ha 34 CTpaHHU,ax H co):{ep>KHT ):{aHHble IH

13C .5lMP cneKTpocKonHH H Macc-cneKTpoMeTpHH BbICOKOfO pa3perneHIUI np,U\fHtIeCKH }:{illI

Bcex 0pfaHH'IeCKHX MOJIeKYJI. CTOHT nO):{'IepKHyrb, 'ITO 3TOT Ha60p <pH3HKO-XHMHtIeCKHX

):{aHHbIX }:{illI 0pfaHH'IeCKHX COe):{HHeHHH COOTBeTCTByeT Tpe60BaHIDIM Me)f(J{)'Hap0,llHbIX

BbICOKOpeHTHHfOBbIX ~HaJIOB. IToCJIe):{HHH <paKT CaM 3a ce6S1 fOBOPHT 0 BbICOKOM ypOBHe

CHHTeTH'IeCKOH 3KCnepHMeHTaJIbHOH pa60TbI DaJIeeBOH Ha}:{e)l(}:{bI.

Hay'IH)'lO 'IaCTb ):{HCCepTaU,HH 3aBepUIaJOT BbmO):{bI, KOTOpble 'IeTKO C<P0PMYJIHPOBaHbI H

nOJIHOCTblO COOTBeTCTB)'lOT nOCTaBJIeHHbIM 3a}:{atIaM.

HaY'IHaH H npaKTH'IeCKaH 3Ha'lHMOCTb pe3YJIbTaTOB

3KcnepHMeHTaJIbHbIe H TeOpeTHtIeCKHe ):{aHHble npOBe):{eHHOfO HCCJIe):{OBaHHSI

YfJIy6JUl1OT nOHHMaHHe CBSl3H CTpYKTypa-cBoHCTBO BO <pJIyopeCu,eHTHbIX KpaCHTeJISlX Ha OCHOBe

XPOMO<pOpa GFP H 3aKJIa}:{bIBaJOT <pYH):{aMeHT }:{illI C03):{aHHSI HOBbIX YHHKaJIbHbIX

<pnyopeCu,eHTHbIX MeTOK ):{JISI 6HOHMH):{)l(HHfa. DOJIee TOfO, PSl):{ Y:>Ke nOJI~eHHbIX aBTOPOM

KpaCHTeJIeH MOfyr HaHTH KOHKpeTHble npHKJIa}:{HbIe npHMeHeHHSI B 6HOHMH):{:>KHHfe H

CeHCOpHKe B 6HOcHcTeMax.

Ony6JIHKOBaHHe pe3YJIbTaTOB AHccepTau.HH B HaY'IHOH ne'laTH

OCHOBHble pe3YJIbTaTbI ):{HCCepTaU,HOHHOH pa60TbI ony6JIHKOBaHbI B 8 CTaTbSlX B

peu,eH3HpyeMbIX Ha~HbIX )l(YPHaJIax, 3 H3 KOTOPbIX - B Me)l(}:{YHapo):{HbIX )l(YPHaJIax, HMelOmHX

HMnaKT-<paKTOP BblIIIe 3, a TaK:>Kenpe):{cTaBJIeHbI Ha Tpex KOH<pepeHu,HSIX Pa3JIHtIHOfO ypOBHSI.

COAep~aHHeaBTope~epaTa

ABTope<pepaT nOJIHOCTblO oTpa)l(aeT OCHOBHoe co):{ep)l(aHHe ):{HccepTaU,HH.

BonpOCbl, 3aMe'laHHH H KOMMeH'(apHlf K AHccepTau.HoHHoH pa60Te

B ):{HccepTau,HH npHcyrcTB)'lOT PSl):{HeY.llatIHbIX BbIpa)l(eHHH:

- CTp. 9: «):{pymx KHCJIOT lIblOHCa» Cpa3y nOCJIe ynoMHHaHHSI YKCYCHOH KHCJIOTbI.

- CTp. 44: «XapaKTepH3yeTcSI YUIHpeHHeM CHfHaJIOB». ITpH CpaBHHTeJIbHOM aHaJIH3e OnTHtIeCKHX

CBOHCTB CJIe):{OBaJIO6bI fOBOPHTb 06 )'BeJIHtIeHHH 3Ha'IeHHSI nOJIYUIHpHHbI nOJIOC nOfJIOmeHHSI B

3CIT.

- CTp. 51: «aHaJIOfOB 3a<pHKcHpOBaHHbIX HMH):{a30JIOHOB». 3a<pHKcHpOBaHHbrH HMH):{a30JIOH npH

06cY)I(}:{eHHH CHHTe3a B KOHTeKCTe <pHKCaU,HH BpamaTeJIbHbIX KOJIe6aHHH CTpYKTypHOfO

<pparMeHTa Y)I(e He BocnpHHHMaeTCSI, n03TOMY nyqIIIe 6bmo 6bI HCnOJIb30Ban BbIpa:>KeHHe

«aHaJIOfOB ):{H<pTOp60PHJIbHbIX HMH):{a30JIOHOB».

KaK H B JII060H 06'beMHOH pa60Te C 60JIbUIHM MaCCHBOM ):{aHHbIX npHcyrcTB)'lOT

OIIIH6KH, KOCBeHHO HJIH HanpSlM)'lO CBSl3aHHble C OnetIaTKaMH:

- Ha cxeMe 1.1.20 B3aHMo):{eHcTBIUI <poc<pa3eHa C aHfH):{pH):{aMH 0pfaHHtIeCKHX KHCJIOT npH

nonyqeHHH coe):{HHeHHH 1.1.29, B 06meH <p0pMYJIe aHfH):{pH):{OB OpraHHtIeCKHX KHCJIOT

(R2CO)20 ):{onymeHa One'IaTKa (R
2

CO)02;
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- Ha cxeMe 1.1.23 YKa3aHO Bhl)leJIeHHe rH,llPOOKCH,lla ue3ID1 no peaKlIHH OpraHH'IeCKOH KHCJIOThI

C Kap6oHaToM ue3H~, ~o, C 60JIhiliOH BepoHHocThlO, ~BJUleTC~ oIlIH6KOH;

- CTp. 40: nepenYTaHhI nOJIO)l(eHIDI - YKa3aHO 'IeTBepTOM H n~TOM, a HMelOTC~ B BH,l()' 3-e H 5-e

nOJIO)l(eHH~;

- Ha cxeMe 1.2.31 CB~lH CZ-C3 H CS-C6 MOJIeKYJIhI BODIPY 0603Ha'IeHhI KaK a, a C}-CZ H C6-C7

KaK p, ,llaJIee B TeKCTe H Ha cxeMax 1.2.38 H 1.2.39 CB~lH CZ-C3 H CS-C6 060lHa'IeHhI KaK p, a C}-

Cz H C6-C7 KaK a;

- Ha cxeMe 1.2.43 pacIlIHcPpoBKa cTp)'KTYPHoro cPparMeHTa ,llaHa He KOppeKTHO, X = C B

aJlHcPaTH'IeCKOH uenO'lKe He MO)l(eT 6hITh, CKopee Bcero, aBTOp HMeJI B BH,l()' X = CHz;

- Ha cxeMe 2.1.3 ,nJI~ COe,llHHeHHH 2.1.2 6YKBeHHhle HH,lleKChI a, b He BBe,neHhI, 'ITO laTpY,llH~eT

BocnpIDITHe TeKCTa npH CpaBHHTeJIhHOM 06CY)I(,lleHHH COe,llHHeHHH Ha cxeMe;

- no,ll Ta6JIHueH 2.3.2 npHCYTCTBYeT CHOCKa 0 HHlKOH paCTBOpHMOCTH HeKoro COe,llHHeHH~,

O,llHaKO, :na CHOCKa He YKa3aHa B CaMOH Ta6JIHue. TaKHM 06pa30M, HenOH~THO K 'IeMY OHa

OTHOCHTC~;

- cTp. 103, 104: 5% pacTBop Kap60HaTa KaJIH~ He MO)l(eT 6hITh HaChlIUeHHhIM;

- cTp. 106: .llJUI COe,llHHeHH~ 2.1.5a nHK MOJIeKYJI~pHOrO HOHa HMeeT Maccy Ha 14 e,llHHHU (ll:a)

HH)I(e TeOpeTH'IeCKOrO;

- cTp. 109: B 6pyrro cPopMYJIe,llJUI COe,llHHeHH~ 2.1.9c BMeCTO cephI YKa3aH yrJIepo,ll;

- CTp. 122: .llJUI COe,llHHeHH~ 2.2.9a B 1H 51MP CHrHaJI aJIh,llerH,llHOrO npOTOHa npH 6 = 9.96 M.,ll.

0603Ha'IeH KaK OH.

K ,llHCCepTaIlHOHHOH pa60Te eCTh laMe'IaHH~ no o<popMJIeHHlO:

- Ha cxeMe 2.1.11 .llJUI COe,llHHeHHH 2.1.11 0603Ha'IeHHe Pa3JIHtlHhIX laMeCTHTeJIeH HH,lleKCOM R
~BJUleTC~ HeY,llalfHhIM.

flo CO,llep)I(aHHlO laMe'IaHHe KacaeTC~ He nOJIHOrO paCKphITHH aBTOPOM CB~lH OnTH'IeCKHX

CBOHCTB co CTpYKTYPOH HCCJIe,llyeMhlx KpaCHTeJIeH B 'IaCTH MeXaHH3MOB ,llHCCHnaIlHH

BOl6Y)l(,lleHHhIX COCTOHHHH OpraHH'IeCKHX MOJIeKYJI B KOH,lleHCHpOBaHHOH cPa3e. Eel 6a30BOrO

BBe,lleHH~ lfHTaTeJUI B nOHHMaHHe MeXaHHlMOB 6elh13JIyqaTeJIhHOH peJIaKCaIlHH HeB03MO)I(HO

CHCTeMaTH'IeCKH aHaJIHlHpOBaTh 3aBHCHMOCTh TYilieHIDI KBaHTOBOrO BhIXO,lla cPJIYopeCueUUHH

OT CTpYKTYPHhIX HlMeHeHHH paccMaTpHBaeMhIX cPJI)'0P0cP0POB. 113-la nora aBTOPOM 6hIJIH

,llOnymeHhI B JIHTepaTYPHoM o6lope TaKHe cPpa3hI, KaK « ... BeJIHlfHHa 6aToxpoMHoro C,llBHra

MaKCHMYMOB a6cop6UHH H 3MHCCHH OTHOCHTeJIhHO 0pHrHHaJIhHOrO p0,llaMHHa YBeJIHlfHBaeTC~ B

pH,l()' cepa-CeJIeH-TeJIJIYp. O.llHaKO OKa3aJlOCb, ~o KBaHTOBhIH BhIXO,ll B nOH )l(e

nOCJIe,llOBaTeJIhHOCTH pelKO CHH)I(aeTC~, ... ». CJIOBOCO'IeTaHHe «O,llHaKO OKa3aJIOCh» 3,lleCh

HeYMeCTHO, nOCKOJIhKY nO,llpa3YMeBaeT HeHlBeCTHOCTh B JIHTepaTYPe 3cPcPeKTaT~)I(eJIOro aTOMa,

Bb13hIBaIOmero YCI-lJIeHHe cnHHOp6HTaJIbHOrO BlaHMO,lleHCTBIDI H, KaK CJIe,llCTBHe, yaeJlH'leHHe

KHHeTHKH 6elbI3nyqaTeJIhHOH ,llHCCHnaUHH CHHrJIeTHOrO BOl6Y)l(,lleHHOrO COCTO~HIDI B

TpHnJIeTHOe BOl6Y)l(,lleHHOe COCTOHHHe. )J,aJIee B 06CY)l(,lleHHH pelYJIbTaTOB aBTOp ,llOBOJIhHO
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JIerKO OnepHpYeT nOlUlTIUlMH COCTOjlHHjI C BbICOKOH CTeneHbIO nepepacrrpe,[{eJIeHIDI 3apAAa B

MOJIeKYJIe (lCT - aHm. COKp.), pa3,[{eJUUI HX Ha nmlHapHble (pICf - Planar Intramolecular

Charge Transfer) H CKp~eHHbIe (TICT - Twi ted Intramolecular Charge Transfer). B

JIHTeparypHoM 0630pe npH 3TOM HH 0 B036)')K)leHHbIX COCTOjlHIDIX C nepeHOCOM 3JIeKTpOHHOH

nJIOTHOCTH, HH 06 HX THnax H HX B03MO)f(HbIX MeXaHH3Max ,[{HCCHn~ID1 HHqerO He CKa3aHO.

3TO 06CTOjlTeJIbCTBO 3aTpY,[{lUIeT nOHHMaHHe JIOfHKH aBTOpa npH ero aHaJIH3e BJIRjlHRjI

CTpYKTypHbIX H3MeHeHHH HCCJIe.n;yeMbIX cPJIYOP0<P0POBHa HX <pOTO<pH3HqeCKHeCBoHcTBa.

ITo co.n;ep)f(aHHIO .n;HccepT~HOHHOH pa60TbI K aBTOpy HMelOTCjI CJIe,[{YIOII.J.HeBonpocbI:

1- CTp. 89 qeM 06'bjlCHjleTCjI BbI60p HMeHHO aJIKHJIbHOfO cneHcopa npH HCKJllOqeHHH

BJIRjlHHjI TpHa30JIbHOrO UHKJIa Ha OCHOBHOH xPOM0<p0p? YqJiTbIBaJI JIH aBTOp

KOH<pOPM~HOHHYIO no.n;BH)f(HOCTb .n;aHHoro THna cneHcepa?

2- CTp. 98. HaCKOJIbKO OnpaB.n;aHO npHMeHeHHe .n;aHHbIX <PJIyoP0<P0POB .n;JIjI

6HOJIOrHqeCKHX CHCTeM, ~TbIBM 60JIblIl)'lO 3arpY)f(eHHOCTb 3TOH 06JIaCTH cneKTpa

.n;pyrHMH XPOMO- H <PJIyoP0<P0PaMH?

3- CTp. 105. C qeM CBjl3aHO HeCOOTBeTCTBHe KOJIHqeCTBa CHrHaJIOB B BC 51MP cneKTpe

KOJIHqeCTBY HepaBH03HaqHbIX comaCHO CHMMeTpHH MOJIeKYJIbI aTOMOB yrJIepo.n;a B

CTpYKType coe.n;HHeHHH 2.1.3a H 2.1.3b?
4- CTp. 117. qeM 06'bjlCHjleTCjI OTCYTcTBHe .n;JIjI coe.n;HHeHHjI 2.2.7a Macc H BC 51MP

cneKTpoB (1H, BC 51MP H HRMS), XOTjI .n;JIjI ero rH.n;poKco-npoH3Bo.n;Horo OHH

npHBe.n;eHbI? TOT )f(e Bonpoc KaCaeTCjI coe.n;HHeHHH 2.2.9a,b CTp. 122.
5- ABTOP B pa60Te .n;JIjI no.n;TBep)f(.ZJ:eHHjI CTpYKTypbI no~eHHbIX coe.n;HHeHHH cpe.n;H

<pH3HKO-XHMHQeCKHX MeTo.n;OB aHaJIH3a HCnOJIb3yeT Macc-cneKTpOMeTpHIO BbICOKoro

pa3perneHHjI, QTO n03BOJIjleT YCTaHoBHTb TOQHYIO 6pyrrO-<P0PMYJIY 6e3 3JIeMeHTHoro

aHaJIH3a, o.n;HaKO, cpe.n;H MaJIO OTJIHQalOII.J.HXCjIB cepHH coe.n;HHeHHH BCTpeQalOTCjI Macc-

cneKTpbI C cyruecTBeHHbIM OTKJIOHeHHeM Y)f(e BO BTOPOM 3HaKe nOCJIe 3aMToH. MO)f(HO

JIH B Tex C~MX Macc-cneKTpbI Ha3bIBaTb CneKTpaMH BbICOKoro pa3perneHRjI H C QeM

CBjl3aHO TaKOe OTJIHQHe cneKTpOB 3THX coe.n;HHeHHH OT OCTaJIbHOH cepHH CTpYKTYP?

B HTore, BbICKa3aHHbIe 3aMeQaHHjI HHKOHM 06pa30M He CHH)f(aIOT 06ruero

nOJIO)f(HTeJIbHOrO BneQaTJIeHHjI 0 .n;HccepT~HH DaJIeeBOH Ha.n;e)f(.ZJ:bI, a HOCjlT, CKopee,

peKoMeH.n;aTeJIbHbIH xapaKTep. He Mory He OTMeTHTb BbICOKHH ypOBeHb npo.n;eJIaHHOH

CHHTeTHQeCKOH pa60TbI, KOTOPbIH COOTBeTcTByeT Me)f(.n;YHapo.n;HbIM CTaH.n;apTaM, qrO H

no.n;TBep)f(.ZJ:aeTCjI ee ny6JIHK~HjJMH B BbICOKopeHTHHrOBbIX Me)f(.ZJ:YHapo.n;HbIX ~HaJIax.

ITpo<peCCHOHaJIbHO nOCTaBJIeHHbIe CHHTeTHQeCKHe 3a.n;aQH H npo<peccHoHaJIbHbIH ypoBeHb HX

BbmOJIHeHRSI npe.n;onpe.n;eJIHJIH TaKYIO pe3YJIbTaTHBHocTb B .n;HcCepTaUHOHHOH pa60Te DaJIeeBOH

Ha.n;e)f(.ZJ:bI. Bce 3TO n03BOJIHJIO DaJIeeBOH Ha.n;e)f(.ZJ:e 3aJIO)f(HTb <PYH.n;aMeHT HeCKOJIbKHX

nepcneKTHBHbIX HanpaBJIeHHH C03.n;aHHSI YHHKaJIbHbIX <PJIyoP0<P0POB H ceHcopoB .ZJ:JIjJ

6HOHMH.n;)f(HHra, a HeKoTopbIe npoH3Bo.n;HbIe Y)f(e paccMaTpHBaTb KaK nepcneKTHBHbIe 6HO-

MeTKH. TaKHM 06pa30M, no aKTYaJIbHOCTH, HOBH3He, .n;ocToBepHocTH pe3YJIbTaTOB H HX Ha~o-

npaKTHQeCKOH 3HaqJiMOCTH, a TaK)f(e 0<p0pMJIeHHIO .n;HccepT~HoHHM pa60Ta DaJIeeBOH

Ha.n;e)f(.ZJ:bICepreeBHbI «CHHTe3 H CBoHcTBa <pJIyopecueHTHbIX KpaCHTeJIeH Ha OCHOBe aHaJIOrOB

XPOMo<popa GFP» nOJIHOCTblO COOTBeTCTByeT KpHTepmIM, YCTaHOBJIeHHbIM «ITOJIO)f(eHHeM 0

npHCY)f(.ZJ:eHHH ~eHbIX CTeneHeH» (yTBep)f(.ZJ:eHO ITOCTaHOBJIeHHeM ITpaBHTeJIbCTBa P<1> OT
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24.09.2013 r. NQ842C H3MeHeHHjJMH llocTaHoBneHHH llpaBHTenbcTBa P<I> OT: 21.04.2016 r. Q
335; 02.08.2016 r. NQ748; OT 29.05.2017 r. NQ650), npe)lbjJBJ1jJeMbIM K pa60TI1M,

npe)lCTaBJ1jJeMbIM Ha COHCKaHHe yqeHoH CTeneHH KaH)lHJlaTa Ha)'K, a ee aBTOP JiaJIeeBa
Ha.ue)l\,lJ.a CepreeBHa 3acnY)l(HBaeT npHcBoeHHjJ HCKOMOH CTeneHH KaH)lH)larn XHMWIecKHX

Ha)'K no CneUHaJlbHOCTH 02.00.10 - 6HOOpraHHt:leCK~ XHMHjJ.

TapaKaHOB llaBen AJIeKCaH)lpOBHl.{~~------- ---

KaH)lH)laT XHMHl.JeCKHX HaYK no CneUHaJlbHOCTH 02.00.03 - OpraHHl.JeCK~ XHMHjJ

CTapuIHH HayqHbrH: COTpY)lHHK na6opaTOpHH <pTaJlOUHaHHHoB H HX aHaJlOrOB

<I>e)lepaJlbHOrO rocY)lapcTBeHHoro 61O)l)l(eTHOrO Yl.{pe)l(JleHHjJ HaYKH

HHCTHTYT <pH3HonOrHl.JeCKH aKTHBHbIX Bell.l,eCTB

POCCHHCKOH aKa.ueMHH HaYK

A,npec: 142432, MOCKOBCK~ 06JIaCTb,

r. qepHoronoBKa, CeBepHblH npOe3)l, 1
Ten.: +7(496)52-42593
E-mail: tarakanovpa@ipac.ac.ru

IlOJlJIHHHOCTb nO)lnHCH TapaKaHOBa Il.A. nO)lTBep)l(JlaJO

Yl.{eHbIH ceKpeTapb <I>fEYH HHCTHTYTa

<pH3HonOrHl.{eCKH aKTHBHbIX Bell.l,eCTB

POCCHHCKOH aKa.ueMHH HaYK ~~

KaH)lH)laT XHMHl.JeCKHX HaY~A) • ':;,~~

.'\,
'5,;.....

BenHKoxaTbKO TaTbjJHa HHKonaeBHa
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