
OT3bIB Ocprn_UiaJIbHOrO OnnOHeHTa Ha )J,HCCepTaUHlO Ha COHCKaHHe Yl.JeHOH CTeneHH 

KaH)J,H)J,aTa 6HOJlOrHl.JeCKHX HaYK flamllHHa HHKHTbI KOHCTaHTHHOBHl.Ja Ha TeMY: "POJlb 

MeM6paHHbIX CTepHHOB B perymlUHH aKTHBHOCTH H+-AT<Da3bI nJla3MaJIeMMbI KJleTOK 

pacTeHHH " no CneUHaJIbHOCTH 1.5.21. - CPH3HOJlOrH5I H 6HOXHMH5I pacTeHHH 

H+-AT<Da3a 51BJl5leTC5I nOTeHUHaJIreHepHpYKHUHM cpepMeHToM paCTeHHH H ee aKTHBHOCTb 

OKa3bIBaeT BJlH5IHHe Ha Bce CPH3HOJlOrHLIeCKHe CPYHKUHH paCTHTeJlbHbIX KJleTOK, BKJlIOl.Ja51 

POCT paCT5I)I{eHHeM, anHKaJIbHbIH POCT, )J,eJleHHe, CHHTe3 BTOPHLIHbIX MeTa60JlHTOB, 

nepe)J,aLIY CHrHaJIa. nO:nOMY nOHliMaHHe MOJleKYJl5lpHbIX MexaHH3MOB, onpe)J,eJl5lIOlllHX 

perYJl5lUHIO :nora cpepMeHTa 51BJl5leTC5I Ba)l{HeHIl1eij 3a)J,aLIeH. 51 CLIHTaIO, LITO aKTYaJIbHOCTb 

HCCJle)J,OBaHHH, npH6JlH)I{aIOlllHX Hac K :nOH ueJlH He BbI3bIBaeT COMHeHHH. EOJlbIl1YIO 

Ba)l{HOCTb npe)J,CTaBJl5leT JlHnH)J,OB MeM6paHbI, 

B3aHMO)J,eHCTBYIOlllHX C H+-AT<Da30H H BJlH5IIOlllHX Ha ee aKTHBHOCTb. TaKHe 

HCCJle)J,OBaHH5I HMeIOT He TOJlbKO aKa)J,eMHLIeCKoe, HO H npHKJla)J,Hoe 3HaLIeHHe. Pa60Ta 

flarrIl1HHa HHKHTbI KOHcTaHTHHoBHLIa HanpaBJleHa Ha HCCJle)J,oBaHHe BJlH5IHH5I CTepHHoB 

nJla3MaTHLIecKoH MeM6paHbI Ha aKTHBHOCTb H+-AT<Da3bI, H n03ToMY TeMa )J,HccepTaUHH 

flanIl1HHa H.K. npe)J,cTaBJl5leTC5I BeCbMa HHTepecHoH H aKTYaJIbHOH. 

,Z:(HccepTaUH5I JIanIl1HHa H.K. HMeeT 06111HH 06beM B 127 cTpaHHU, BKJlIOl.Ja51 23 pHcYHKa H 

5 Ta6JlHU H nOCTpoeHa no CJle)J,YIOllleH cxeMe: «BBe)J,eHHe» (5 CTp.), «0630P JlHTepaTypbI» 

(40 CTp.), «MaTepHaJIbI H MeTO)J,bI» (14 CTP.), «Pe3YJlbTaTbI H 06cY)I{)J,eHHe» (39 CTp.), 

«3aKJlIOLIeHHe» (3 CTp.), «BbIBO)J,bI» (1 CTp.). CnHcoK JlHTepaTypbI cO)J,ep)l{HT 201 

HCTOLIHHK, H3 KOTOPbIX 196 Me)l{)J,YHapo)J,HbIX H3)J,aHHH Ha aHrJIHHCKOM 513bIKe. Pe3YJlbTaTbI 

pa60TbI 6bIJIH npe)J,cTaBJleHbI Ha aBTopHTeTHblx OTeLIeCTBeHHblX H Me)K)J,YHapo)J,HbIX 

HaYLIHbIX KOHcpepeHUH5Ix. no TeMe )J,HccepTaUHH JIanIl1HH H.K. ony6JlHKOBaJI 4 CTaTbH H3 

cnHCKa peKoMeH)J,oBaHHblx BAK, BKJlIOLIa51 2 CTaTbH B Me)l{)J,YHapo)J,HbIX HayqHblx 

)I{YpHaJIax, B 06eHx CTaTb5lX OH 51BJl5leTC5I nepBbIM aBTopOM. ,Z:(HccepTaUH5I HanHcaHa 

XOpOIl1HM 513bIKOM, a B TeKCTe npaKTHLIeCKH OTCYTCTBYIOT oneLIaTKH H opcporpacpHLIeCKHe 

0Il1H6KH. MaTepHaJI H3JlaraeTC5I LIeTKo, JlOrHLIHO H C HHTepeCOM LIHTaeTC5I. 

Bo BBe)J,eHHH aBTOp 060CHOBbIBaeT aKTYaJIbHOCTb CBoero HCCJle)J,oBaHH5I, 06CY)K)J,aeT 

CTeneHb pa3pa60TaHHOCTH TeMbI H HCnOJlb30BaHHble MeTO)J,bI, a TaK)I{e CPOPMYJlHpyeT ueJlb 

nOJlO)l{eHH5I, BbIHOCHMble Ha 3alllHTY. 

0630P mnepaTypbI COCTOHT H3 )J,BYX OCHOBHblX LIacTeH. B nepBOH LIaCTH 06cY)l():(aeTC5I 

JlHTepaT ypa, nOCB5IllleHHa5I CTpYKType nJla'3MaTHLIecKoH MeM6paHbI paCTeHHH, a BO BTOPOH 

onHcaHbI CTpYKTypa H perYJl5lUH5I npOTOHHOH AT<Da3bI paCTeHHH. B 0630pe )J,OCTaTOLIHO 
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no'[(p06HO npe,[(CTaBJIeHhI COBpeMeHHhle ,[(aHHhle 0 nJIa3MaTWleCKOH MeM6paHe paCTeHHH; 

nO'[(p06HO npOaHaJIH3HpOBaHO ee CTpOeHHe H POJIh ¢OC¢OJIHnH'[(OB, C¢HHrOJIHnO'[(OB H 

CTepHHOB B ¢OpMHpOBaHHH ee '[(HHaMH4HOH CTpyKTyphI, a TaK)l(e B perymllJ.HH HOHHoro 

TpaHcnopTa H nepe,[(a4H CHrHaJIa. 04eHh no'[(p06HO H XopOWO onHcaHhI nyTH 6HOCHHTe3a 

¢HTOCTepHHOB H HX BJIHSlHHe Ha ¢a30BOe COCTOSlHHe JIHnH,[(Horo 6HCJIOSI. DpeKpaCHO 

HanHcaHa 4aCTh, nocBSlllleHHM JIHnH,[(HhIM pa¢TaM. Oc06eHHO MHe nOHpaBHJIOCh, 4TO 

aBTOp y,[(eJIHJI 60JIhWOe BHHMaHHe onHcaHHlO B03MO)l(HhIX apTe¢aKTOB npH 06pa60TKe 

MeM6paH '[(eTepreHTaMH. TaK)l(e B :nOH 4aCTH 06CY)l('[(aeTcSI BJIHSlHHe JIHnH,[(Horo 

OKpY)l(eHIUI Ha aKTHBHOCTh Pa3JIH4HhIX TpaHcnopTHhIX CHCTeM paCTeHHH. 51 4HTaJIa :ny 

4aCTh JIHTepaTypHoro 0630pa ,[(HccepnUHH C 60JIhWHM HHTepeCOM: OHa HH¢opMaTHBHa, 

npeKpaCHO HanHcaHa H HMeeT npSlMoe OTHoweHHe K TeMaTHKe ,[(HccepTaUHH. 

BTopaSl 4aCTh 0630pa nOCBSlllleHa cTpyKType H peryJISlUHH npoToHHOH A TcDa3hI pacTeHHH. 

Do'[(p06HO onHcaHhI oc06eHHOCTH CTPYKTypHOH opraHH3aum-l H+-ATcDa3hI 

nJIa3MaJIeMMhI KJIeTOK pacTeHHH H oc06eHHocTH ee KaTaJIHTH4eCKoro UHKJIa. qacTh 

0630pa, nOCBSlllleHHM peryrurUHH aKTHBHOCTH H+-ATcDa3hI MHe oc06eHHO nOHpaBHJIaCh. 

HHKHTa KOHCTaHTHHOBH4 06CY,[(HJI POJIh ¢OC¢OPHJIHpOBaHHSI B peryJISlUHH aKTHBHOCTH 

H+-ATcDa3hI H OnHCaJI aMHHOKHCJIOTHhIe OCTaTKH SlBJISllOlllHeCSI MHWeHJlMH ,[(JISI 

¢OC¢OPHJIHpOBaHHSI B Pa3JIH4HhIX CHrHaJIhHhIX nyTSlx. Do'[(p06HO OnHCaHhI 

npOTeHHKHHa3hI, OTBe4alOlllHe 3a ¢OC¢OPHJIHpOBaHHe 3THX aMHHOKHCJIOTHhIX OCTaTKOB. 

OOJIhWOe BHHMaHHe B 0630pe y,[(eJIeHO POJIH JIHnH,[(Horo OKpY)l(eHHSI B peryJISlUHSI 

+
aKTHBHOCTH H -ATcDa3hI H ,[(pyrHx A TcDa3 P-THna. AHaJIH3 JIHTepaTypHhIX HCT04HHKOB 

YKa3hIBaeT Ha BhICOKYlO 4YBcTBHTeJIhHOCTh A T cDa3 P-THna K co'[(ep)l(aHHlO cTepHHoB B 

MeM6paHe. Y4HThIBaSl BhICOKYlO CTpyKTypHylO KOHcepBaTHBHocTh ATcDa3 P-THna, aBTOp 

npe'[(nOJIaraeT, 4TO H Y H+-ATcDa3hI nJIa3MaJIeMMhI paCTeHHH cYllleCTBYlOT CTepHH- H 

JIHnH,[(CBSl3hIBalOlllHe caHThI, BJIHSllOlllHe Ha ee ¢YHKUHOHaJIhHYlO aKTHBHOCTh. 3Ta LJaCTb 

0630pa HMeeT caMOCTOSlTeJlhUYlO ueIIHOCTb, 110CKOJIbKY lIa MOMeHT nallHcaHHSI 

,[(HccepTaUHH B OTe4eCTBeHflOH HaY11H0H JI.HTepaType HeT 0630PHbiX CTaTeH TaKoro 

xapaKTepa. B ue;10M, JIlnepaTYPHbIH 0630p ,[(HccepTaUllH OCTaBJISleT 04eHh I1pHSlTHOe 

Bne1IaTJIeHHe. OH ,[(eMOHCTpHPYCT rJIy60Koe nOHHMaHHC ,[(HccepnlHTOM Kpyra H3Y4aeMhlX 

np06JleM. 

,[{OCTOBepHOCTh nOJIY4eHHhIX pe3YJIhTaTOB B nepBylO 04epe'[(h 3aBHCHT OT KoppeKTHOCTH 

npHMeHeHHSI MeTO,[(H4eCKHX nO,[(XO,[(OB. I1CTlOJIh30BaHHhle aBTopOM MeTO,[(H4eCKHe 

nO,[(XO,[(hI a,[(eKBaTHhI nOCTaBJIeHHhIM 3a,[(a4aM. B npouecce pa60ThI Ha'[( '[(HccepTaUHeH 

aBTOpy npHWJIOCh OBJIa,[(eTh lliHpOKHM cneKTpOM COBpeMeHHhIX MeTO,[(HK MOJIeKYJISlpHOH 
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6HOJIOrHH, 6HOXHMHH, KOH<pOKaJIbHOH MHKpOCKOnHH. Bce HCnOJIb30BaHHble MeTO,[(HKH 

OnHCaHbI nO'[(p06HO, Ha OCHOBaHHH npe'[(CTaBJIeHHOH HH<p0pMaLl,HH BCe npOLl,e'[(ypbI MOrYT 

6bITb BOCnpOH3Be)J,eHbI. 

B rJIaBe "Pe3YJIbTaTbI H 06CY)K)J,eHHe" nOCJIe,[(OBaTeJIbHO npHBO'[(5ITC5I 3TanbI npOBe'[(eHH5I 

3KCIlepHMeHTOB. Ha nepBOM :nane C nOMolIlblO MeTo,[(a «Tape Arabidopsis sandwich» 

6bIJIa nOJIyqeHa cycneH3H5I npOTOnJIaCTOB Me30<pHJIJIa JIHCTbeB apa6H'[(oncHca. 

TIOJIyqeHHble npOTOnJIaCTbI HCnOJIb30BaJIHCb ,[(JI5I aHaJIH3a BJIH5IHH5I 3KCTpaKLI,HH CTepHHOB 

Ha pa3MepbI H )KH3HeCnoc06HOCTb npOTOnJIaCTOB, a TaK)Ke Ha aKTHBHOCTb H +-AT<l>a3bI 

nJIa3MaJIeMMhI. I10JIyqeHHble pe3YJIbTaTbI n03BOJI5IIOT C YBepeHHOCTblO CKa3aTb, qTO 

H3BJIeqeHHe cTepHHoB B npHCYTCTBHH M~CD He BJIH5IeT Ha pa3Mep npOTOnJIaCTOB H HX 

)KH3HeCnoc06HOCTb, npH 3TOM BbI3bLBa5I YCHJIeHHe npOTOHHoro TpaHcnopTa qepe3 

nJIa3MaJIeMMY, H B ,[(aHHOM np0Ll,eCce OCHOBHYIO pOJIb HrpaeT H+ -AT<l>a3a nJIa3MaJIeMMbI. 

,l1,aJIbHeHma5I pa60Ta npOBo,[(HJIaCb Ha ,[(pyroH Mo,[(eJIbHOH CHCTeMe - cycneH3HH Be3HKYJI 

nJIa3MaJIeMMbI, nOJIyqeHHOH H3 KopHeH 3THOJIHpOBaHHblx npopocTKOB ropoxa Pissum 

sativum L. <l>paKLI,H5I nJIa3MaJIeMMbI 6bIJIa nOJIyqeHa nYTeM pa3,[(eJIeHH5I MHKPOCOMaJIbHhIX 

MeM6paH C HCnOJIb30BaHHeM '[(BYX<Pa3HOH nOJIHMepHOH CHCTeMbI ,[(eKcTpaH T500 - TI3r 

3500. TIOJIyqeHHa5I cycneH3H5I Be3HKYJI 6hIJIa npeKpacHo oxapaKTepH30BaHa. ObIJIO 

nOKa3aHO, qTO MeM6paHbl BepxHeH <pa3bI no cpaBHeHHIO C MHKPOCOMaJIbHOH <ppaKLI,HeH 

060rameHbI H+-AT<l>a30H H MeTKOH nJIa3MaTHqeCKOH MeM6paRbI - <paKToPOM A,lJ,<l>

pH60JIH3HPOBaHH5I 1, Tor,[(a KaK CTepHJIMeTHJITpaHc<pepa3a SMTl, npHcYTcTBYlOma51 B 

3I1P, B BepxHeH <ppaKLI,HH npaKTHqeCKH He BbI5lBJUlJIaCb. ,[(aJIee aBTOp HCCJIe'[(OBaJI 

BJIH5IHHe B03,[(eHCTBH5I Pa3JIHqHbIX KOHLI,eHTpaLl,HH MeTHJI-~-LI,HKJIO)J,eKCTpHHa Ha 

co,[(ep)KaHHe CTepHHOB B Be3HKYJIax nJIa3MaJIeMMbI. KaK B CJIy'me C npOTOnJIaCTaMH 

apa6H)J,onCHca, MeTHJI-~-LI,HKJ10,[(eKCTpHH BbI3bIBaJI KOHLI,eHTpaLl,HOHHO-3aBHCHMoe 

YMeHbl11eHHe KOJIH'IeCTBa CTepHHOB B nJIa3MaTHqeCKOH MeM6paHe. TIPH 3TOM pa3Mep 

Be3HKYJI He MeH5IJIC5I. 

,[(JI5I xapaKTepa pacnpe'[(eJIeHH5I H+ -AT<l>a3bI Me)K,[(y MeM6paHHbIMH ,[(OMeHaMH C pa3HbIM 

JIHnH,[(HbIM COCTaBOM 6bIJIH nOJIyqeHbI '[(eTepreHT-ycTOHQHBble 06pa3L1,bI nJIa3MaJIeMMbI C 

nOMOmhlO <ppaKUHoHHpOBaHH5I B rpa)J,HeHTe nJIOTHOCTH OptiPrep. ObIJIO nOKa3aHO, QTO 

H+-AT<l>a3a o'[(HoBpeMeHHo BbI5lBJI5IJIC5I KaK B '[(eTepreHT-ycTOHQHBOH, TaK H B ,[(eTepreHT

COJII06HJIH3HpyeMoH <ppaKUH5IX nJIa3MaJIeMMbI, a ee cO)J,ep)KaHHe BbII11e B ,[(eTepreHT

YCTOHQHBOH <ppaKLI,HH. MHTepecHo, QTO 3KcTpaKUH5I CTepHHOB He npHBO'[(HJIa K 



BhIpaBHliBaHlIIO co,[(ep:Il<aHlUI H+-AT<l>a3hI Me)l(,[(Y '[(eTepreHT-YCTOHlIHBOH H B ,[(eTepreHT

COm06HJIH3HpyeMoH cppaKUH5IMH. 

)l.aJIee 6WIH onpe'[(eJIeHhI KHHeTHlIeCKHe napaMeTphI rH'[(poml3a A T<l> Be3HKYJIaMH 

nJIa3MaJIeMMhI B npHcYTcTBHH M~CD H c,[(eJIaHhI BhIBO,[(bI 0 BJIH5IHHH CTepOJIOB Ha 

rH'[(POJIHTHlIecKyID aKTHBHOCTh H+-AT<l>a3hI nJIa3MaJIeMMhI. 

COm06HJIH3auH5I nJIa3MaJIeMMhI B npHcYTcTBHH ,[(o,[(eUHJI MaJIhT03H,[(a n03BOJI5IeT 

coxpaHHTh 6eJIOK-6eJIKOBhle B3aHMo,[(eHcTBH5I H He H3BJIeKaTh HHTerpaJIhHhle JIHnH,[(hI. 

IlocJIe COm06HJIH3aUHH nmtJMaJIeMMbl C nOMOlllhlO ,[(o,[(eUHJI MaJIhT03H,[(a npH Pa3HOM 

COOTHOlIleHHH '[(eTepreHT/6eJIOK Ha6JIIO'[(aJIOCh HaJIHlIHe BhlCOKOMOJIeKY JI5IpHhIX 

KOMnJIeKCOB; npH 3TOM YBeJIHlIeHHe co,[(ep)l(aHH5I MM B np06e BJIH5IJIO Ha ,[(Hana30H 

pa3,[(eJIeHHhIX BN-PAGE nOJIOC, co,[(ep)l(aIllHX AT<l>a3Y, lITO YKa3hlBaeT Ha OTCYTCTBHH 

)l(eCTKHX B3aHMo,[(eHCTBHH Me)l(,[(Y MOHOMepa~m B MYJIhTH6eJIKOBOM KOMnJIeKce. 

I1HTepecHO, lITO Y,[(aJIeHHe JIHnH,[(Horo OKpY)l(eHH5I C nOMOlllhlO MM Bh13hlBaJIO YCHJIeHHe 

rH'[(POJIHTHlIeCKOH aKTHBHOCTH H+-AT<l>a3hI. 

ABTOP TaK)l(e HCCJIe,[(OBaJI A T<l>-3aBHcHMhIH npoToHHhlH TpaHcnopT H naccHBHYIO 

npoToHHyID npoHHuaeMocTh B Be3HKYJIaX nJIa3MaJIeMMhl C pa3HhIM co,[(ep)l(aHHeM 

cTepHHoB. B cepHH H35IIllHhIX 3KcnepHMeHToB 6hIJIO nOKa3aHO, lITO HH3KHe KOHueHTpaUHH 

(,[(0 5MM) M~CD 3HalIHTeJIhHO CTHMYJIHPOBaJIH npOTOHHhlH TPaHcnopT, O,[(HaKO 

KOHueHTpaUHH BhIlIle 15 MM, HanpoTHB, HHrH6HpOBaJIH ero. IlpH 3TOM H3BJIelIeHHe 

cTepHHoB ,[(06aBJIeHHeM B cpe,[(y M~CD npHBO'[(HJIO K YCHJIeHHIO naCCHBHOH 

npoHHuaeMocTH MeM6paHhI ,[(JI5I npOTOHOB, H 3cpcpeKT YCHJIHBaJIC5I npH nOBhIlIleHHH 

co'[(ep)l(aHH5I M~CD. ABTOP npe'[(JIO)l(HJI HeCKOJIhKO B03MO)l(HhIX 06b5ICHeHHH 

nOJIYlIeHHhIM pe3YJIhTaTaM . 5[ ClIHTalO, lITO pe3YJIhTaThI 3TOH '[(HccepTaUHOHHOH pa60ThI 

OTKphlBaIOT 60JIhUlHe B03MO)l(HOCTH ,[(JI5I '[(aJIhHeHlIlHX HCCJIe,[(OBaHHH POJIH JInnH,[(Horo 

OKpY)l(eHHjJ B peryJI5IUHH aKTHBHOCTH H+-AT<l>a3hI H MeM6paHHhiX TpaHcnOpTpTHhIX 

CHCTeM nJIa3MaTHlIeCKOH MeM6paHhI KJIeTOK paCTeHHH. 

B maBe «3aKJIlOlIeHHe» Ha OCHOBaHHH pe3YJIhTaTOB npOBe'[(eHHoro HCCJIe,[(OBaHH5I H 

,[(aHHhIX JIHTepaTyphI npe'[(JIO)l(eHa 061llM cxeMa, 06b5ICHRIOIllM HaH60JIee Bep05ITHhle 

MOJIeKYJI5IpHhle MexaHH3Mhi CTHMYJIjJUHH A T<l>-3aBHcHMoro 11 naCCHBHoro npoToHHoro 

TPaHcnopTa B OTBeT Ha H3BJIelIeHHe cTepHHoB H3 nJIa3MaJIeMMhI . IlpoH3Bo'[(HT oc06eHHo 

npH5ITHOe BnelIaTJIeHHe TO, lITO aBTOp nO'[(lIepKHBaeT H 06CY)l(,[(aeT Pa3JIHlIHhle rHnoTe3hI, 

06b5ICH5IIOIUHe nOJI)"-IeHHhIe pe3YJIhTaThI. BhIBO,[(hI CCPOPMYJIHpOBaHhI aBTopoM lIeTKO H 



060CHOBaHHO. ABTopecilepaT ocilopMJIeH no npaBI1JIaM, nOJIHOCTbIO OTpa)KaeT co):{ep)KaHl1e 

):{l1ccepTaUI1I1, B HeM oxapaKTep"30BaHbI Bce :nanbI 3KCnep"MeHTaJIbHOH pa60TbI. 

TIOJIYlfeHHble ):{l1ccepTaHTOM HOBbIe ):{aHHbIe, HeCOMHeHHO, 5IBJI5IIOTC5I npIOp"TeTHbIMI 11 

I1MeIOT 60JIbIIlOe TeOpeTl1lfeCKOe 11 npaKTl1lfeCKOe 3HalfeHI1e ):{JI5I MOJIeKYJI5IpHOH 6110JIorl111 

11 6110XI1MHI1 paCTeHI1H 06beM npe):{CTaBJIeHHbIX B pa60Te 3KCnep"MeHTaJIbHbIX ):{aHHbIX 

BnOJIHe COOTBeTcTByeT Tpe60BaHH5IM, npe):{b5lBJI5IeMbIM K ):(HccepTaUI10HHbIM pa60TaM, 

npe):{CTaBJI5IeMbIM Ha COI1CKaHl1e CTeneHH KaH):{I1):{aTa 6110JIOrHlfeCKI1X HayK no 

CneUl1aJIbHOCTI1 «cil113110JIOrH5I 11 6110XI1MH5I paCTeHI1H». 

TIpl1 npOlfTeHI1H pa60TbI y MeH5I B03HI1KJIO HeCKOJIbKO BonpOCOB 11 3aMelfaHI1H. 

1. B CTaTbe Rochie et aI., 2008 (DOL: 10.1096/fj.08-11 1070.) 6bIJIO nOKa3aHO, lfTO npl1 

B03):{eHCTBI1H MeTI1JI-p-UI1KJIo):{eKCTpI1Ha Ha KJIeTKI1 BY2 KyJIbTYPbJ Ta6aKa I1CTOmeHHe 

CTep"HOB npOI1Cxo):{I1T BbI60pOlfHO, lfTO npHBo):{I1T K 113MeHeHI1IO npoueHTHoro 

co.a.ep)KaHH5I Pa3JIHlfHbIX cTepHHoB B nJIa3MaJIeMMe. Jti3BecTHo, lfTO pa3Jl11lfHble cTepHHbl 

MoryT KaK aKTHBl1pOBaTb, TaK FI I1HrH611pOBaTb H+-AT<Da3y paCTelmH. B03MO)!(HO JIll, lfTQ 

nOKa3aHHble BaMI1 113MeHeHI151 aKTI1BHOCTI1 H + -AT<Da3bI npl1 B03):{eHcTBHI1 MeTliIn-p

UIKJIo)],eKCTp"Ha onpe)]'e.ll.5IIOTC5I: He TOJlbKO 06ll1.I1M CHI1)KeHl1eM KO.ll.HlfeCTBa CTep"HOB, HO 

11 113MeHeIIHeM npoueHTHOro co)],ep)l<aml51 I1X Pa3JIl1lfHbIX BI1):{OB B nJla3MaTH l ieCKOH 

MeM6paHC? PeKOMeH):{YK) B ):{aJIbHeihueH pa60TC onpe):{eJI5I:Tb He TOJIbKO 06mee 

KOJIl1lfeCTBO BbI):{eJIeHHbIX CTep"HOB, HO 11 HX Kal[eCTBeHHbIH COCTas. 

2. J],JI5I: xapaKTep"CTIKI cOJII06HJII1311pOBaHHblx TPI1TOHOM X-lOO cilpaKUI1H nJIa3MaJIeMMbI 

6bIJIO 6bI )KeJIaTeJIbHO rrpOBeCTH I1MMYHHOJIOKaJIII3aUHIO H3BeCTHbIX pacilT

aCCOUJl!I1pOBaHHbIX 6eJIKOB, Hanp"Mep, peMopm-ra. 

He60JIbIIlHe 3aMelfmIH5I:: 

p"c. 116 - Ha rpacilHKe He nOKa33Ha CTaH):{apTHa51 OWI16Ka H3MepeHI1H. 

pHC. 17 - HeT oKpaIIleHHoro KYMaccH reJI5I cycneH3HH MeM6paHHblx se3I1KYJI, 

cOJII06HJIH311pOBaHHbIX ):{o):{eUI1JI MMbT03H):{OM. 

B I1CCJIe):{OBaHHH I1cnOnb30BaJIOCb ):{Ba 06beKTa - apa6u):{oncHc 11 ropox. Ha pHCYHKax He 

HanHcaHO, Ha KaKOM 06beKTe C.B,eJIaHbI KOHKpeTHble 3KcnepHMeHTbI. 

YKa3aHHble 3aMelfaHH5I He YMaJI5IIOT 3HalfHMOCTH ):(HccepTaUHoHHoro HCCJIe)]'OBaHH5I. 

J],HccepTaUH5I: COOTBeTCTByeT Tpe60BaHH5I:M, npe):{b5lBJI5I:eMbIM K pa60TaM no):{06Horo po):{a 

H KpHTepH5I:M, YCTaHOBJIeHHbIM «nOJIO)KeHHeM 0 npHCY)K):{eHHH YlfeHbIX CTeneHeH», 



YTBep)I()J,eHHorO I1paBlfTe51hCTBOM P<l> NQ 842 OT 24.09.2013 f., a ee COHCKaTe51h flanllIHH 

HHKHTa KOHCTaHTHHOBHq CTeneHH 

6H0510rHQeCKHX HaYK no CneUHarIhHOCTH } .5.21. - <pH3H0510fHH H 6HOXHMHH paCTeHHH:. 

04>uUUaJlhHhIH onnOHeHT: 

oH6HKoBa TaThHHa HHKo51aeBHa, KaH,llH,llaT 6H0510rHQeCKHX HaYK, CTaPWHH HaYQHhIH 

COTPY,llHHK Ka<pe,llphl <l>H3HoIIonm paCTeHHH 

OH0510fHQeCKOrO $aKY51hTeTa MfY HM. M.B. flOMoHocoBa 

KOHTaKTHhle ,llaHHhle: 

Te51.:7(985)3973186, e-mail: bibikova@mail.bio.msu.ru 

CneUHarIhHOCTh, no KOTOPOH: 0<pHUHarIhHhIM onnOHeHTOM 

3alllHllleHa ,llHCCepTaUH5I: 03.01.05 - qm3H0510fH5I H 6HOXHMHH pacTeHHH 

A,apec MeCTa pa6oThI: 

MfY HM. M.B. flOMoHocoBa, 

OH0510fHQeCKHH: <PaKY51hTeT, 

Y51. fleHHHcKHe fOPhI, 1, CTp. 12, 

MocKBa, 119234 

Te51.: 8(495)939-27-76 


2.10 . 2D2.3., 

ITO,llnHCh K.6.H. oH6HKOBOH T.H. Y,llOCTOBepHIO: ~~~~~.... 
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