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Be.n;y:rue:n opraHIDa:UHH Ha .n;ttccepTaUH0HttyIO pa6o O3H06MXHHOM 

AHacTacutt OJieroBHhI «OueHKa 11apaMe1poB )K He.n;eHTeJihH0CTH 

<pHTOMeJIHOpaHTOB tt KJiy6eHhKOBblX 6aKTeptt:n Ha BhIIUeJioqeHH0M 

qepH03eMe rrptt 3arp513HeHHH T5DKeJihIMH MeTaJIJiaMH», rrp JJ;CTaBJieHHYIO Ha 

C0HCK3Hl1e yqeHOM CTeneHI1 K3HJJ;l1JJ;aTa 6110JIOfttqeCKHX HayK 110 

cneu11aJibH0CTH 03 .02.08 - 3KOJ10fl151 (6110J1or11qecKtte HayK11) 

AKryaJibHOCTh pa60Thl: HHTeHCHBHOe pa3BHTHe yp6aHH3HpOBaHHbIX 

TeppttTOptti1 , 0CB0eHHe 3anaC0B II0J1e3HhlX HCK0IIaeMbIX, pa3Mem:eHtte 

np0MbllllJJeHHblX IIp0113B0,UCTB, BHe.n;peHHe HHJJ;yC'IpHaJlbH0-XHMmecKMx 

TeXHOJlOfHM B arpapH0M ceKTope orrpe,ueMIOT C0BpeMeHH0e COCT0HHHe 

OKpY)KaIOm:e:n cpe.n;hl. O.n;HOM H3 rrpmttH HeraTHBHblX H3MeHeHHM B Ha3eMHblX 

3K0CHCTeMax CTaJI0 3arp513HeHtte Til)KeJibIMH MeTaJIJiaMH. B BHJJ;e TeXHOreHHOM 

nhrntt n1)KeJib1e MeTaJIJibI oce.n;aIOT Ha 6oJiblllMX TeppttT0pHHx, aKKYMYJilfPYIOTCH 

II0YBeHHbIM II0Kp0B0M, BbI3hIBaH ,uerpa,uau11IO IIJl0JJ;0po.n;HhIX 3eMeJib H 

corrpe,UeJibHbIX cpe.n;, qTo BII0CJie,UCTBI1H He6JJarorrp115ITHO 0'Ipa)KaeTCH Ha )KHBblX 

opraHH3Max H 3JJ;0p0Bbe qeJI0BeKa. 

lfaBeCTHO, qTo BHeceHHe rrpttp0JJ;HhlX UOOJIHTOB B . rroqBhl He TOJibK0 

yBenmttnaeT rrpoeyKTHBH0CTb cenbcKoxo3HMCTBeHHhIX KYJibTYP tt 

Ml1Kp06110J1ormecKyIO aKTHBH0CTb rroqBbl, HO H CHH)KaeT TOKCttqecKyIO Harpy3ey 

Ha pacTeHM51. B CB513H C 3THM ,uaHHaH pa6om, II0CBHm:eHHaH oueHKe C0CT0.HHHH 

6o60BhlX pacTeHHM H MX CHM6HOHTOB rrptt 33Ip513HeHHH HeK0TOphIMH T5.l)KeJibIM? 

MeTaJIJiaMH qepH03eMa Bhim:erroqeHH0f0 H BHeCeHHH IIpHp0,UHblX cop6eH10B, 

HBJIHeTCH aKryaJibHOH. 

HoBUJHa .n;ttccepTaUHOHHOH pa60TbI CB513aHa C BhI6opoM o6beKTOB 

HCCJie.[(OB3HHH - JIIOUepHhl rroceBHOH, .[(0HHHKa )KeJIT0f0 H CHM6HOTHqecKHX 

1 



6aKTep11i1:, a TaK)Ke rrpe,z:i:MeTa 11ccne,z:i:0BaHl1H - ou:eHKl1 HeKOTOpbIX rrapaMeTpOB 

)Kl13He,z:i:e51TeJibHOCTl1 YKa3aHHbIX o6oeKTOB Ha 3arp513HeHHOH 30HaJibHOH rroqBe B 

ycJIOBl15IX o6pa60TKH ceM5IH 611orrperrapaTOM 11 BHeceHl111 B rroqBy Tpex u:eoJil1TOB. 

B xo,z:i:e 11ccne,z:i:0BaHl1H rronyqeHbl HOBhie A3HHhie ITO OITTl1Ml13aU:1111 CBOHCTB 

3arp513HeHHOro qepHO3eMa, ITOBLIIIIeI-IHIO ypo)KaHHOCTl1 11 KaqecTBa rrpo,z:i:yKU:1111 

mou:epHbI 11 ,lJ:OHHl1Ka. 

Ilp11 perneH1111 rrocTaBJieHHI>IX 3a,z:i:aq A.O. O3Ho611x11Ha 11crroJII>30Bana 

o6merrp11H51Tble ITOKa3aTeJil1: 3Hepr1151 rrpopacTaHl151 11 na6opaTOpHa51 BCXO)KeCTb 

ceM5IH, )Kl13Hecrroco6HOCTb KJiy6eHbKOBbIX 6aKTep11i1:, MopcpoMeTp11qec1<11e 

rrapaMeTpbl BereTaTl1BHOH MaCCbl 6o60BbIX TpaB 11 a30Tq_)l1KC11py1om11x 

1rny6eHbKOB; ou:eH11Jia BKJia,z:i: cop6eHTOB B 113MeHeH11e ITO,lJ:Bl1)KHOCTl1 T5I)KeJiblX 

MeTaJIJIOB B KOpHeo611TaeMOM cnoe 11 I-IaKOITJieHl111 MeTaJIJIOB B 3eJieHOH Macce 

pacTeH11tt. 

,[(11ccepTau:110HHa51 pa6oTa BbIITOJIHeHa B paMKaX crreu:11aJibHOCTl1 03.02.08 

3KOJIOrl151 (611onor1151), COOTBeTCTByeT ITYHKTY «Ilp11KJia,z:i:Ha51 3KOJIOrl151 -

pa3pa6oTKa rrp11HU:11ITOB 11 npaKT11qec1<11x Mep, HanpaBJieHHbIX Ha oxpaHy )KJ1BOH 

rrp11po,z:i:I>I KaK Ha Bl1,lJ:OBOM, TaK 11 3KOCl1CTeMHOM ypoBHe; pa3pa6oTKa rrp11HU:11I10B 

C03,lJ:aHl15I 11CKYCCTBeHHbIX 3KOCl1CTeM ( arp03KOCl1CTeMbI, o6oeKTbI aKBaKyJioTypoI 

11 T.rr.) l1 yrrpaBJieHl151 HX cpyHKU:110I-IHpOBaHl1eM». 

,IJ;uccepTaU,HOHH3SI pa6oTa BKJIIOqaeT IIIeCTb rJiaB, B KOTOpbIX 

rrocne,z:i:oBaTeJibHO paccMoTpeHa rrpo6neMaT111<a, MeTo,z:i:onor115I, orr11caH11e 

o6oeKTOB 11 ycJIOBl1H rrpoBe,z:i:eHl151 l1CCJie,z:i:oBaHl1H, pe3yJibTaTbl na6opaTOpHbIX 11 

BereTaU:11OHHO-IIOJieBF.,JX OHbITOB, npaKT11qec1<11e peKOMeH,z:i:au:1111. 

B nepnoii rJiane rrpe,z:i:cTaBJieH o63op oTeqecTBeHHOH 11 3apy6e)KHOH 

JrnTepaTypbl, paccMOTpeHa npo6JieMaT11Ka co,z:i:ep)KaHl151 M11Kp03JieMeHTOB B 

rroqBeHHOM ITOKpoBe, npoaHaJIH311pOBaHbI 3KOJior11qec1<11e rrocne,z:i:CTBl15I 

B03,z:i:ettCTBl151 T5I)KeJibIX MeTaJIJIOB I1 ,z:i:erpa,z:i:au:1151 arpoHOM11qec1<11 u:eHHbIX noqB, 

rroBe,z:i:eHHe TOKCl1KaHTOB B Cl1CTeMe «rroqBa-pacTeH11e». OTMe"LJeH oco6bIH BKJia,z:i: 

M11KpoopraHH3MOB H KYJibTyp-q_)HTOMeJI11opaHTOB B cpyHKU:HOHHpOBaHHH 

arpou:eH030B, OTTHCaHO 6narorrp115ITHOe ,z:i:ettCTBl1e rrp11po,z:i:HbIX M11HepaJibHbIX 

cop6eHTOB B arpoTeXH11qecKOH rrpaKTHKe, KaK rrp11eMOB y,z:i:oBJieTBOpeHl15I 

noTpe6ttocTei1: pacTett11i1: B M111<po3neMeHTax 11 ycn0B115Ix rrpo113pacTaHH51 KYJibTYP, 

a TaK)Ke rrpH peMe,z:i:11au:1111 TeXHOreHHO-HapyIIIeHHbIX ITO"LJB. 

Bo BTopoii r JiaBe orr11caHbl o6oeKTbI 11ccne,z:i:0BaHl1H - 6o60Bbie TpaBbl 11 

CHM6110TH1:leCKl1e KJiy6eHbKOBbie M11KpoopraHl13MbI, ,z:i:aHa xapaKTep11CTI1Ka 

rrp11po,z:i:Ho-KJ1I1.MaT11qecKI1.X ycJIOBl1H Tepp11Top1111 IO)KHOH rrecocTeITHOH 30Hbl 

3arra,z:i:HOH C11611p11, paCCMOTpeHbl MeTO,lJ:bl rrpoBe,z:i:eHl15I 11ccrre,z:i:0BaHl1H. 

,[(11ccepTaHTOM o6ocHOBaH BbI6op OIIbITHOro y"llaCTKa, rrpH.B0,lJ:5ITC51 CBe,z:i:eHH.51 0 
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COCT05IHHH n0-9:BbI onbITHOro yqacTKa - -c.iepH03eMe Bbill.J,erro-c.ieHHOM, H3JIO)KeHa 

crpyKrypHo-MeTo)],orrorHqecKa51 cxeMa Hccrre,1J,0BaHHH, MeT0)],bI ou:eHKH M aHarrH3a 

3KCnepHMeHTaJibHbIX )],aHHbIX. 

3aMe-c.iaHH51: 1) B pa6ore crre)],0BaJI0 yKa3aTb aBT0pa rraTHHCKHX Ha3BaHHH 

pacTeHHH; 2) He 0TMe-c.JeHo, qro B noqBe H3y-c.iarrH C0)],ep)KaHHe n006U:JICJ-iblX cjJopM 

T5I)KeJibIX MeTaJIJI0B. 

B TpeTheii r JiaBe o6cy)K)],aIOTC5l oco6eHHOCTH B03)],eHCTBH51 pa3HbIX 

KOH1(eHTpa1(HH T5I)KeJibIX MeTaJIJI0B Ha 3HeprHIO npopacTaHH51 M rra6oparopHyIO 

BCX0)KeCTb CeM5lH pacTeHHH, Ha )Kif3Hecnoco6HOCTb Krry6eHbKOBbIX 6aKTepHH. 

11cnoJib30BaH perpecCHOHHbIH aHaJIH3 )],JI51 CB513H Me)K)],y KOH[(eHTpau:HeH T5I)KeJibIX 

MeTaJIJIOB M 3HeprHeH 

T5I)KeJibIX 

rrpopacTaHH51, 

MeTaJIJI0B, 

yrHeTeHHIO npou:eccoB npopacramrn. 

BCX0)KeCTblO ceM5IH. y CTaH0BJieHbI 

crroco6crBy1oll.J,He cyll.J,eCTBeHH0MY 

3aMettaHue. PHcyHKH 5-12 )],eM0HCTPHPYIOT KpHBOJIHHeHHbie 3aBHCHM0CTH 

(6JIH3KHe K rrorapmpMM-c.JeCKHM) Me)K)],Y HCCJie)],yeMbIMH n0Ka3aTeJI5IMH. O)],HaKo B 

aHaJIH3e npHMeHHJIH rrp5IMOJIHHeHHbie perpeCCHOHHbie 3aBHCHMOCTH, y 

HeKOTOpbIX 113 HI1X oqeI-Ib HI13KHe K03q>q>I11(HeHTbI )],eTepMHI-Ia1(1-rn. PerpeCCHOHI-Ibie 

MO)],eJIH He npoBepeHbl Ha a)],eKBaTHOCTb 3KCnepHMeHTaJibHblM )],aHI-IbIM. 

B qeTBepTOH rJiaBe npe)],CTaBJieHbI MaTepHaJibI no 0[(eHKe BJIH5IHH51 

n0BbIIIIeHHbIX )],03 correH T5I)KeJibIX MeTaJIJI0B B 0T)],eJibH0CTH M B co-c.ieTaHHH C 

npHp0)],HblMH MHI-IepaJibHbIMH cop6eHTaMH Ha MOpq>OMeTp.11qecK.I1e n0Ka3aTeJIH 

nereTaTHBHOH MaCCbI 6o60BbIX rpaB, pocT Krry6eHbKOB .I1 HaKonrreHHe MeTaJIJI0B B 

Ha)],3eMHOM 6.110Macce. Pe3yJ1bTaTbl n0Ka3aJIH, qTo HCn0J1b3yeMbie coe)],HHeHH51 

MeTaJIJI0B 11 MHHepaJibHbie cop6eHTbI (u:eoJIHT, rrrayK0HHT, )],HaTOMHT) no-pa3H0MY 

BJIH5IIOT Ha npo)],yKTHBH0CTb pacTeHHH I1 Ka-c.ieCTB0 q>HTOMaCCbI. bMOMacca 

pacTeHHH CHH)KaJiaCb B 6oJibllleH CTeneHH npH BHeCeHHH CBHH[(a M Ka)],MH51, a 

noKa1aTeJrn BbIC0TbI pacTeHHH BO BCex BapHaHTax onbITa He3Ha-c.JHTeJibH0 

0TJJifqaJIHCb OT K0HTp0J151. B HaKonrreHHH 3JieMeHT0B Ha)],3eMHOH -c.iaCTblO 

pacTeHHH 1-rn6JIIO)],aJII1Cb pa3JIH-c.JH51: B )],0HHHKe npeHMyll.J,eCTBeHH0 HaKanJIHBaJIHCb 

CBHHe1( I1 1(HHK, B JIIO[(epHe - Ka)],MHH. OTMe-c.ieHa n0JI0)KHTeJibHa51 )],HHaMHKa 

pocra Krry6eHbKOB Ha K0pI-rnX 6o60BbIX TpaB, KaK B ycrroBH5IX HH0KYJI511(HH 

noceBH0ro MaTepHarra, TaK M npH BHeCeHIIH cop6eHTOB. 

IIHTaH rJiaBa n0CB5Ill.J,eHa aHaJIH3Y C0)],ep)KaHH51 n0)],BH)KHbIX q>opM 

T5I)KeJ1blX MeTaJIJ10B B -c.iepH03eMe I1 Ha3eMHOH -c.iaCTH pacTeHHM. Ha 0CH0Be 

o6o611(eHH51 )],aHHbIX no pen10Hy ycTaH0BJieHbI ycJI0BH0 q>OHOBbie K0H1(eHTpa1(HI1 

IT0)],BH)KHbIX q>OpM CBHH[(a, Ka)],MH51, 1(HHKa .I1 Me)],H; n0Ka3aH0, -c.JT0 C0)],ep)KaHHe 

3JieMeHT0B B noY:Be onbITH0ro y-c.iaCTKa HaX0)],HTbC5l Ha q>OHOBOM ypoBHe. 

CorrracHO norry-c.ieHHbIM )],aHHbIM, BHeceHHe correH CBHH[(a, Ka)],MI151 M 1(HHKa 

npHBerro K yBeJIH-c.JeHHIO C0)],ep)KaHH5l n0)],BI1)KHbIX q>OpM B qepH03eMe 
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BbIW:enoqeHHoM; a BHecem-re cop6eHTOB, B oco6emmcTI1 rnayKoHI1Ta I1 

,l]J1aTOMI1Ta, CITOC06CTBOBaJTo CHI1)KeHI1IO ,ll.OCTYTTHbIX pacTeHI15IM cpopM T5I)KeJTblX 

MeTaJTJTOB. IlpOI13Be,n:eH pacqeT K03cpcpm.1,I1eHTOB HaKOITJTeHI15I MeTaJTJTOB H3 ITOqBbl 

pacTeHH5IMI1. 

3aMel{aHue. Ko3cpcpI11.1,I1eHT 6ttonorI1qecKoro ITorrromeHH5I - 3TO OTHOIIIeHI1e 

CO,ll.ep)KaHH5I 3JieMeHTOB B 3OJTe pacTeHHH K I1X BaJTOBblM co.n:ep)KaHH5IM B ITOqBe 

(IleperrbMaH, KacHMOB, 2000). ITpe,r:i;cTaBneHHbie B pa6oTe K03cpcptt1.1,I1eHTbI 

paccqI1TaHbl ITO OTHOIIIeHHIO K co.n:ep)KaHHIO IIO,Il;BH)KHbIX cpopM T5I)KeJibIX 

MeTaJTJIOB. Cne,r:i;oBarro 6bI ITO5ICHI1Tb, qTo BbICOKI1e K03<pq>HIJ,HeHTbI HaKOITJieHH5I 

pacTeHH5IMH Ha cpm-Ie ITpI1MeHeHH5I 1.1,eoJII1TOB CB5I3aHbl C 3aMeTHbIM CHH)KeHI1eM 

ITO,Il;BI1)KHOCTH T5I)KeJiblX MeTaJIJIOB. 

B lIICCTOH rJiaBe rrpHBe,r:i;eHbI ,r:i;aHHbie KoppeJI5IIJ,HOHHOH 3aBI1CI1MOCTI1 

Me)K.n:y co.n:ep)KaHI1eM T5I)KeJibIX MeTaJTJTOB B ITOqBe H B Ha3eMHOH qacTI1 pacTeHHH, 

MOpcpoMeTpI1qecKI1MI1 ITOKa3aTeJT5IMI1 pacTeHI1H H KOJII1qecTBOM Krry6eHbKOB Ha 

KOpH5IX 6o60BbIX. 

3aMel{QHUe. Ilpe,n:cTaBJieHHbie B Ta6JII1IJ,e 14 K03<pq>HIJ,I1eHTbI KoppeJI5IIJ,I1I1, 

xapaKTepI13YIOW:I1e TeCHOTY CB5I3H Me)K.Il:Y ITOKa3aTeJI5IMI1, He ITpOIIIJII1 ITponepKy Ha 

3HaqHMOCTb (.n:ocTOBepHOCTb ). CqI1TaeM He ITpaBOMepHbIM YTBep)K,Il;aTb HaJII1qHe 

cna6bIX CB5I3eH ITpI1 K03<pq>I1IJ,I1eHTax, paBHbIX 0, 1-0,2. KpoMe Toro, 

KoppeJT5IIJ,HOHHbIH aHaJTI13 OTHOCI1TC5I K ITapaMeTpHqecKI1M MeTo,r:i;aM, ycJIOBHeM ero 

rrpHMeHeHH5I 5IBJI5IeTC5I HOpMaJTbHOe pacITpe.n:erreHHe ,r:i;aHHblX BbI6opKI1. 

B pa6oTe I1MeIOTC5I TeXHWieCKI1e OIIIH6KH: OTCYTCTBHe ToqeK I1JII1 3aTI5ITbIX 

( C. 39, 40, 44, 97 ... ); B CCbIJTKax aBTOpbI ITy6rrHKaIJ,HH ITPHBe,r:i;eHbI KaK c 

I1HI1IJ,I1aJTaMI1, TaK H 6e3 HHX. 

YKa3aHHbie 3aMeqaHI15I, B TOM q11crre, ITO ITPHMeHeHHIO MeTO,Il;OB 

CTaTI1CTJ1qecKOH o6pa60TKl1 ,n:aHHbIX, He OKa3aJII1 BJII15IHI1e Ha ,ll.OCTOBepHOCTb 

BbIBO,ll.OB I1 3amttmaeMbIX ITOJIO)KeHHH. Pa6oTa 3aBepIIIaeTC5I I13JIO)KeHHeM 

o6ocHOBaHHblX BbIBO,Il;OB, COOTBeTCTBYIOW:HX IIOCTaBJTeHHbIM 3a,n:aqaM, ITPHBe,r:i;eHbl 

TaK)Ke peKOMeH,r:i;a1.1,11H ITO I1CITOJ1b3OBaHHIO pe3yJTbTaTOB 11ccrre,r:i:OBaHI15I B 

rrpaKTW1eCKOH ,r:i;e5ITeJibHOCTI1. 

3aMel{aHue K peK0MeH<)a71uu. ,[.(rr5I qrnTopeMe,r:i;I1a1.1,1111 3arp5I3HeHHOH rroqnhI, 

TIO-BI1,Il;I1MOMY, He crre,n:yeT BHOCHTb B Hee IJ,eOJII1Tbl, B 3TOM crryqae T5I)KeJibie 

MeTaJTJlbl He 6y,n:yT cop6I1pOBaHbl B IToqBe, HaKOII5ITC5I B q>HTOMacce, B 

rrocrre.n:YIQmeM MoryT 6bITb y .n:aneHbI 113 arpo1.1,eHO3a. 

3aKJII04euue. ,[.(11ccepTaIJ,I15I ITpe,r:i;cTaBJT5IeT co6ott 1.1,enocTHoe, 3aBepIIIeHHoe 

HCCJie,r:i;oBaHHe, peIIIaIOil.J,ee rrpo6neMy CHmKeHI15I TOKCJ1qHOCTI1 3arp5I3HeHHbIX 

qepHO3eMOB ITyTeM BHeceHI15I 1.1,eonHTOB, I1, O,Il;HOBpeMeHHO, yBerr11qeHI15I 

rrpo,r:i;yKTHBHOCTH 11 yrryqIIIeHI15I KaqecTBa ypo)Ka5I 6o6oBblX TpaB. IlpI1Be,r:i;eHHbie n 

.n:11ccepTaIJ,I10HHOH pa6oTe ,n:aHHbie MoryT 6bITb HCITOJib3OBaHbl B IIJiaHHpOBaHHH H 
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npoBe,n:emm Meponp1151T11H no peMe,n:11au1111 no1IB, 3arp513HeHHbIX T51)KeJioIM11 

MeTaJIJiaM11, nyTeM BO3,IJ:eJibIBaH1151 mouepHbI 11 JJ:OHH11Ka. 

,I(11ccepTau1101-rna51 pa6oTa «OueHKa napaMeTpoB )K113He,n:e51TeJI0HocT11 

q>11TOMeJI11opaHTOB 11 KJiy6eHbKOBbIX 6aKTep11tt Ha BbIIIJ,eJI01IeHHOM 1IepH03eMe np11 

3arp513HeH1111 T51)KeJibIM11 MeTaJIJiaM11» C0OTBeTCTByeT Tpe6oBaH1151M 

,n:ettCTBYIOIIJ,ero IloJIO)KeH1151 o np11cy)K,n:eH1111 y-qeHoIX cTeneHett, a ee aBTop 

O3Ho611x11Ha AHacTac1rn OneroBHa, 3acJiy)K11BaeT np11cy)K,n:eHIDI y1IeHott cTeneH11 

KaH,n:11,n:aTa 611onor111IeCKl1X I-IaYK no cneu11aJibHOCTl1 03 .02.08 - 3KOJIOf1151 

(611onor11qecKHe HayK11). 

OT3bIB Ha ,n:HccepTau110HHy10 pa6oTy A.O. O3Ho611x11Hott no,n:roTOBJieH 

,n:.6.H., npocpeccopoM EpeM1IeHKO Onorott 311HOBoeBHOH 11 K.6.H., ,n:oueHTOM 

Kattropo,n:oBoIM PoMaHoM Bna,n:11M11poB111IeM, o6cy)K,n:eH 11 o,n:o6peH Ha 3ace,n:aHH11 

Kacpe,n:pol q>113110JIOr1111 pacTeH11H 11 3KOJIOr1111 no1IB IlepMCKOro rocy,n:apcTBeHHOrO 

HaU110HaJibHOrO 11CCJie,n:oBaTeJibCKOro yH11Bepc11TeTa (npOTOKOJI N2 6 OT 22 

cpeBpaJI51 2022 r.). 

3aB. Kacpe,n:pott q>113110JIOf1111 pacTeHHM 11 

3KOJIOr1111 no1IB cDr AOY BO «ITepMCK11H 

rocy ,n:apCTBeHHhIH HaUHOHaJihHhIH 

11CCJie,n:oBaTeJibCK11H ymrnepc11TeT», 

npocpeccop, JJ:OKTOp 6110JIOfH1IeCKl1X HayK 

,I(oueHT Kacp. q>H3110JIOf1111 pacTeHlfH M 

3KOJIOfH11 nO1IB cDrEOY BO «ITepMCKHH 

rocy ,n:apCTBeHHhIH HaIJ,HOHaJihHhIH. 

MCCJie,n:oBaTeJibCKl1H YHl1BepCHTeT»' 
,z:i:oueHT,KaH,z:i:.611:on.HayK 

I10,z:i:n11:cb 0.3. EpeM1IeHKO 11 P.B. Kattropo,z:i:oBa 

no,n:TBep)K,z:i:a10: 

Y1IeHbIH ceKpeTapb cDrEOY BO~ IlenM£.KJJH 
. 1:.(0 -'o bPA3 " 
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