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3AKJIIOIIEHI,IN

Vlucruryra 6noloruu Koruu HaflHoro IIeHrpa YpalbcKoro orAeJIeHVfl,

Poccprficxofi aKaAeMr4u HayK o AuccepralllaoHHofi pa6ore

f oronuna AleKcaHApa BnaAuMllpoBvlua

,{nccepra\vfl, <<Koucopqr{yM MrrKpoBoAopocnefi [Irfl orlldcrKpl crotIHbIX tsoA

JrecolpoMbrruJreHHoro KoMrrJreKcD) BIIIOJIHeHa B na6Opatopuu 6uoxunauH 14

6uorexHoJrorgu Vl1cruryra 6Honorun (DeAepELJIbHoro HccJleAoBarenbcKoro ueHTpa

<<Konan HafrHbrfi qenrp YparlrcKoro orAeJIeHvIfl, Poccnficxofi aKaAeMvru :aayr> (I'IF

OruI Konau IilI YpO PAH).

B nepr{oA rroAroroBKr{ Ardcceprallnn col{cKareJlb foronlaH AnexcaHAP

Bna.qunaupoBr{rr o6yrancr B o.{Hofi ac;lrupaHType Onq Konau IilI YpO PAH ro

crerlganbHocrg 06.06.01 EHoloruqecKr{e HayKr{, npoQunr EuotexHoJlorr,lr (n roM

qucJre FnouaHorexHolornz). B sacro.flrrlee BpeMf, pa6oper BeAyITIHM HHx(eHepoM

n na6oparopr,ru 6uoxnvrkrvr v 6uorexHoJloruuh:ncruryra 6nonorun Kouu FIII VpO

PAH.

B 2017 roly oKoHrrur (DegepanbHoe rocyAapcrBeHHoe 6roAxeltoc

o6pasoBareJrbHoe y.rpe)KAeHue Bblclrero o6pasoBa:nvlfl, <<CrrrrblBKapcrcuit

rocyAapcrseHHrrfi yHuBepclrrer HMeHId llurupnlaa CopornHo) rlo HanpaBJreHIIIo

POCCLTflCA HAyKA AA BbIJIbIC BEnOffIAH
MI4HHCTEPCTBO

<Ooccusca Hayrcarc arca'uenmsildH
Vpan lorciiHca Konm Hayrca ruOpno>

ryflJraH yAlrc nydlrrcr Segepalrrniifi miipnn
Oe4epannncifi KaHMy

crcinaryA HayKa 1'.rpex,qeHlle
(TOIII PHA YpIO Koun HIX)

YTBEPXAAIO
p OI4II Konau IilI YpO PAH,

qrreH-Kopp.PAH

C.B. ,{€rtena

roAroroBKu: 19.04.01 <<EuorexHoJlorus).



Cnpanra o cAaqe KaHAr,rAarcKux eK3aMeHoB BbIAaHa 03.03 .2022 r.

(DegepanbHbrM rocyAapcrBeHHbrM 6rcAxerHblM y.IpexAeHlIeM HayKI{

(De4epanbHbrM r{ccJreAoBareJrbcKlaM IIeHTpotu <<KouH HayrrHufi qeHTp YparrrcKoro

orAeJre rtlafl, Poccuficrofi aKaAeMHpI HayK>.

Haytrrufi pyKoBoAlrreJrb cmpuufi uaytuufi corpyAHHK, KaHAI{Aar

6uonoruqecKr.rx HayK, Bpr4o 3aBe,qyrculero na6opatopnn 6uoxnuuu H

6uorexHonon{rl Irc OruI Kouu

HuroraeBHa.

HU YpO PAH Illenreruunma TatrsHa

flo r{roraM o6cyx4envrs, Ar,rcceprarluu <<KoHcopqnyNr Ml4l(poBoAopocnefi

AJrfl OrrncTKr.r cTorrHbrx BoA JIeconpoMbIIuJIeHHoro KoMnJIeKca) npI{HtTo

cJreAyroqee 3aKrrorreHrae: Alacceprarlufl foronnna A.B. flBlrflercfl,

CAMOCTOflTCJIbHbIM 3AKOHIICHHbIM HATIHO-IPI,IKJIAAHbIM rICCNEAOBAHHCM,

nocBflrrleHHbrM orIeHKe u noA6opy uau6olee eQSeKrI{BHbrx Ml4KpoBoAopocnefr s

c n o 6 oAHoM r,r raMMo 6ulng oBaHH oM c o cros lavtvt, KoH c opqnyllf o B MI,IKpo BoA op o c ileiit,

rrpeAHa3HarreHHbrx Arrfl cHlrxeHl4f, coAep)KalJufl, ocHoBHbIX 3a{pfl3tltrrcqux

BerrlecrB B crorrHbrx BoAax JreconpoMbIruJIeHHbIX npeA[p usruit.

ArcryaJrbHocrb rrccJreAoBaHrrfl o6ycnoBJleHa npuopurerHofi npo6nerr,rofi

orrr4crKlr npoMbrruJreHHbrx croKoB, flolacKe KoHKypeHTocuoco6srx

r4HHoBaquoHHbrx 6uorexHoJrorrafi, nutorlarcqux s ce6t ucnoJlb3oBaHlle Kynbryp

Mr,rKpoBoAopocnefi v nx cvHeprerl{qecKnx KoMnJIeKcoB, HerpaAI{II}IoHHbrx

nr4TareJrbHbrx cpeA, B IIeJrflx noBbrruelav:fl, ypoBHt gKoJlon4.recrofi 6esouacHocrla.

JIuqHufi srcraA concKareJrfl B rloJryrleHlrn p$yJrbraroBr [r3JrorKeHHbIx B

Alrcceprarlnrr 3aKJrrorraercf, B nnaHIIpoBaHI{I{ v caMocroflTeJlbnofi upocraHoBKe

na6oparopHbrx gKcnepuMeHToB, JrlrrrHoM rrpoBeAeHI4H orIbITHbIx nupa6oroK B Ilexe

6nororn.recrofi oqlrcrKn crorrHbrx BoA AO <<MoHrpt CJIruO), o6o6qeHl{Iit,

o6cyx4 eqr4u 14 o6pa6orre pe3ynbraroB I4ccJIeAoBaHIdrI, QopMyJlrlpoBaHuv

BbrBoAoB, Hanvrcanuvr rry6nnraryuit, crarefi v nareHToB no reMe Aldccepra\vlld''

fracrl,Ie B rpoQulrHux roHQepeHllutx.

cTe11egb AocroBepnocrlr p$yJrbraroB npoBeAeHHbIX nccJreAoBaHlr[.

Anrop, npu Hanr4canuvr Ar,rcceprar\vru upoaHaJII{3LIpoBan 6onruoe KoJluqecrBo

rrrcrorrHr{KoB nayrHofi JruTeparypbr. Bocnpola3BoAuMocrb p$yJlbraroB

rroATBepxqeHa rIpoBeAeHHeM B 3HatIHTeJIbHoM o6teue He3aBLIcLrMbIx

gKcnepr{MeHToB, vrx crarrrrcTll.Iecrofi o6pa6oTKe, cooTBercTBLII{ TeopeTIdrIecKHM

AaHHbrM, npLrMeHeHLru coBpeMeHHbrx aKTy€ubHblx MeroAoB HccJreAoBaHufll

coorBercrByroulux rIeJrH vr 3aAaqaM pa6oru. AnanH3bI 
' 

,rpo".AeHbl B



aKKpeALrroBaHHofi oKoaHaJrr/rrLrqecKofi na6opatopnkr Wcrur:yra duonorrlu Koun

fU YpO PAH Ha ceprra$nqnpoBaHHoM u nporueArueM roBepxy o6opy4oBaHplu.

HayuHan HoBH3Ha orrpeAerflercfl. TeM, qro BrIepBbIe I{3) reHo BlruflHue

MoHoKyJrbryp Mr,rKpoBoAopocnefi vr vIx KoHcopqayllroB (Iutaunart Eustigmatos

magnus, Coelastrum proboscideum, Acutodesmus obliquus, Chlorella vulgaris,

Anabaena sphaerica) B p€BHbIX COqeTaHI{trX HA OTIUCTKy CTOTIHOI{ BOAbI

KoMrJreKca AO <<MoHAIa CJIIIK) or 3arpfl3HflIolqrx

BoAbr Ao HopM rIpeAeJIbHo Aorycrl{Mblx KoHlleHrpaqufi.

floxasaHa sQQexu4BHocrb orrrfrcrKrl cto.IHofi BoAbI [pI4 BBeAeHnH

Mr4KpoBoAopocnefi H krx KoHcopqlryluoB: Al na I l-41 Yo,Fe na 14-39,3 oh,Po6ry.

na 19-78 %, So6q.Ha 16Yo,No6q. na 15-64 %, NO3- Ha 10-53 9/0, NH4+ na87-

90 o , SeHonu Ha 30-83 %.

Srcnepr4MeHTaJrbHo o6ocsoBaHo I{cnoJlb3oBaHlrte crotlnofi noAbl BTopI{qHbIX

orcrofiHuKoB AO <<MoHAu CJIIIK) B KaqecrBe nl,ITarenrHofi cpeAbl AJII

napa6orKu 6uouaccu B npoqecce KyJIbTI,IBI{poBaHI,Ifl MB c oAHoBpeuennofi

orrprcrKotr cro.rHoft BoAbI or 3afpfl3Htrcull,Ix BeITIeCTB.

OueHrca 6uorexHoJroruqecKnx csoficts MB B unauo6LIJII,I3oBaHHoM BLIAe

noKa3aJra sS$eKrHBHocrb orrr4crKn MoAeJIbHofi BoAbI or QeHoJIoB na 82 - 93 Yo c

yMeHbrueHr{eM cpoKa oq[crKra Iro cpaBHeHI,Irc c ucrIoJIb3oBaHIaeM MB B

cso6oAHofi Qopue.

IlparcrnqecKafl suaqrMocrb ArrcceprallrroHnofi pa6oru 3aKrrcuaercn B

paspa6orKe rexHoJrorrdra AoorrHcrKLI cro.IHofi BoAbI JIecolpoMbIIuJIeHHoro

KoMnJreKca c rroMorrlbro MoHoKyJrbryp MB u ux KoHcopqplyluoB, TexHoJIorLIH

KyJrbrtrBtrpoBaHr{fl MB Ha cro.rHofi BoAe c rleJrbro ee AootIHcrKlI u noJrfreH.vfl'

[r{Tarenrnofi 6uonraccu, ucrroJrbsyenrofi B ceJIbcKoM xogsficrBe. Texnolorupl

ISOCB npoQunbHbx npoMbIIIIJIeHHbIX

<<MosAn CJI[IK>;'

neconpoMbrruJreHHoro

BeruecTB vr AoBeAeHI{e

Moryr 6rtrr ucnoJlb3oBaHbl B

npeArpusrufi (CnpanKa o BHeAPeHuuor 10.03.2022 f. - AO

Cnpanra o BHeApeur4vr or 11.10.2022 r. - OOO (OPDI{HOKC)). MateprIaJIbI,

noJrfreHHbre B npoqecce prccJreAosanuir, HcuoJrb3ylorcf, B Pa6o'Iefi [porpaMMe

o6yreHux rrrKoJrbHlrKoB <<Euonorufl, c ocHoBaMLt 6uorexHoJlorul{) fAyAO PK

PII O, TexsouapK <<KsaHropr{yND (Cnpanra o BHeApe:anu or 10.03.2022 r.

y.rpe)KAeHtlecKufi ypoBeHb BHeApe uut') .

IleHnocrb Hay.luofi pa6oru concKareJrfl. 3arprsneHlle BoAbI - oAHa LI3

coBpeMeHHbrx gKoJrorurrecKr,rx upo6reu. 3Ha.rureJlbHoe yxyAlrreHl{e KaqecrBa

BoAHbrx pecypcoB npoucxoArar B pByJrbrare rrocryrrJleHlrf, B BOAOeMbT OTXOAOB



rrpoMbrrrrJreHHbrx [peAnpr{f,T uit, B ToM qucre rtpeArtp vsruil JIeconpoMbIIIrJIeHHoro

KoMrrJreKca. MeponpvrflTvrfl., npoBoALIMbIe tto ottllcrKe BoAbI, Aocrl,Irarorct He B

nolHofi Mepe, H KaK pe3ynbrar BoAa Ha BbIXoAe B nplapoAHrrE HcrorIHI{K

oKa3bIB aercn HeAocrarorrHo orrlrqeHHofi. ,{oouracrKa rryreM [epl{oAl{qecKoro

BHeCeHrrt XLIMI,IqeCKI|IX peareHToB B CTOKI,I MOXeT, KaK CHI,I3I4Tb Hafpy3Ky IIO

3afpt3HeHHIO, TaK V rrpI,IBHeCTVr AOnOJIHIITeJIbHbIe BTOpruHbIe 3arpt3HVITeJrVr.

MurypoBoAopocJrlr, ucnoJrb3yeMbre coHcKareJIeM B LlccJleAoBarelrcrofi pa6ote ne

OTHOCSTCf, K TOKCI{IIHbIM XHMLIqeCKHM BeIIIeCTBaM V f,BItIOTCg 9KOHOMIATIeCKH

BbrroAHbrM 6uorexHoJroruqecKr,rM peIIIeHLreM B AooqucrKe crotlHbtx BoA.

[onHora rr3JrorceHus p$yJrbraroB Arlccepraulrn B MarepnaJrax,

ony6nnKoBaHHbrx aBTopoM. flo reMe Al,IccepralluoHHoro uccJleAoBanldfl

orry6nraKoBaHo 12 HayrrHbrx pa6or, H3 Koropbrx 3 crarblr B pelleH3l,IpyeMbrx

HafrHbrx xrypHarrax H3 crrrrcKa onpeAeJleHHbtx BAK P@, noJryqen I nateHr.

OcHosHbre noJroxeHlrr u pe3yJlbrarbl Al,IcceprallploHnofi pa6orul AoJIoxeHbI

Ha Bcepoccnficrcux c MexAyHapoAHhIM flacrl4eM HafIHo-npaKTI,IqecKI,rx

roHQepeHrlr,rrx <<3ronom4fl, poAHoro Kptul: npo6neMbl n rryTu I{x perreHan))

(Knpon, 2020; 2022), Ha BcepoccuficKl{x MonoAexHbrx HafIHbIx roHQepeHIII,Inx

<<ArcryanbHbre npo6leuu 6uoloruu u oKoJloruu> (CurtuBKap, 2017, 2018,

2019), BcepoccnficKr,rx HafrHo-rpaKTLlqecKnx rcouQepeHlll{flx c MexAyHapoAHbIM

fracrr,reM <<EuoAlrarHocrvrKa cocrosnufl, npupoAHbrx u npupoAHo-TexHoreHHbx

crdcreM> (Kerp ov,2016, 2018, 2019).
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CoornercrBne coAepxcannfl Arrcceprall[[ creqnaJrbnocrrr, no noropofi

oHa peKoMenAyercq K 3arurrre. ,{uccepralluoHnas, pa6ota <<Koucopunyu

Mr{KpoBoAopoclefi Nrfl orrprcrKr.r crotIHbIX BoA JIeco[poMbIIrIJIeHHoro KoMnJIeKcD)

forosuHa AleKcaHApa BnaAr.rMr{poBuqa coorBercrByer nacnopry crequ€IJlbHocrvl

1.5.6. BuorexHoJrorurr no nyHKTy 7 . Paspa6orKa HoBbIx rexHoJIorHrIecKHX

rpoqeccoB Ha ocHoBe uurpo6noJloruqecKoro cIdHTe3a, 6norpancQopualrvwt,

6uoraranrvrsa, r,rMMyHocop6quu, 6uoAecrpyKIII,Iu, 6uoorcucJleHllr vt co3AaHue

cucreM 6raoxovrnocrl4poBaHns p€l3rutrHblx orxoAoB, orIlIcrKIiI TexHoreHHbIX

orxoAoB (crouHrrx BoA, ra3oBbrx nu6pocon v Ap.), co3AaHple 3aMKHyrbIX

TexHoJrorurrecKr,rx cxeM naurpo6r4oJloruqecKoro [pon3BoAcrBa, nocJIeAHHe c

freroM BonpocoB no oxpaHe oKpyxarcqefi cpeAbl.

,{ucceprarlriroH Hafl, pa6 ora coorBercrByer rryHK Ty 9 <<flonox enun o ropsrKe

npucy)K pienufl, freHbrx creneH€fiD, yrBep)KAeHHbIM IIocrasoBJIeHIaeM

flpanureJrbcrBa PO or 24.09 .20 1 3, Ng 842 B peAaKIII,Iu flocraHoueuufi

flpanurerrbcrBa Poccuficrofi @egepagvr ot 30.07.2014 r. Ng 723, or 2I.04.2016

r. J\b 335, or 02.08.2016 r. J\b 748, or 29.05.2017 r. Ng 650, or 28.08.2017 r. Ns

l024,or 01.10.2018 r. J\b 1168, or 20.03.2021 r. J\b 426, or 11.09.2021 r. J\b 1539

orBerraer rpe6on anuflM, npeAbflBJrfleMbrM K KaHAHAaTcKLIM AHcceprallrrtM ) kr

peKoMeHAyercfl K 3arrlr{Te Ha col{cKaHrre yveHofi creneHl{ Kalal.uhara

6uoloruqecKux HayK no creqr,rzulbHocru 1.5.6. - EuorexHoJlorvlfl,.

Ha ocHoBalg.vrrr Bbrrrrer43Jlo)KeHHoro, Ha pacuupeHHoM 3aceAa}IvII.I

na6oparopr{r.r 6noxuupru u 6norexHoJrorran OeAepanbHoro rocyAapcrBeHHoro

6ro.qxerHoro y.rpexcA euvtr HayKLr Irlucrutyta 6uonoruu @e4epanbHoro

HccneAoBarenbcKoro rIeHTpa <<KouH Ha1^rHoro,ueHTpa YpanrcKoro orAenel/,H.fl,

Poccuficrofi aKaAeMHrr HayK> rrpr4Hrro perueHHe peKoMeHAOBarb rIpeAcraBHTb



ArrccepTalll4ro <<KoucopIIHyM MnKpoBoAopocnefi Anr oqLrcTKLt cToqHbrx BoA
necO[pOMbIIrrJreHHOro KOMrIJreKca)) K 3aIrIHTe B ArrccepTarlrroHHoM COBeTe A
64.I.002.01 s @eaepaJrbHona 6rcAxerHoM y.rpe)KA eHuuHayKH <focy4apcrBeHuufi

HayrrHblfi qenrp rpI'IKJIaAnofi nazxpo6l{onorra u Lr 6uorexHonon4u> @eAepanrnofi
cnlarc6rr ro HaA3opy B cQepe 3aIIII4rbI rrpaB uolpe6zrenefi kr 6narouoJryqr,r,
rleloBeKa tlo clequalbHocTrr 1.5.6. - EnorexHonorvrfl,.

flpucyrcrBoBttrlo Ha 3aceAaHnu 11 qenonex. PesyJrbraTbr roJrocoBagr,rrr: (3a>

11 qeJI., (([poTI'IB)) Her, (Go3Aep]K€tJrocb) Her, rrpoToKon ]lb 1 or <<02>>

IIE OI{I{ Kouz OI4II HII ypO pAH,

x.6.n.

floAnucz Illnpuroeofi T .VI.

z Y$vvrrleBa K. f. 3aBepf,ro

fuasHrrfi yrenrrft r (DI,I{ Kouz HII ypO pAH,

K.H.H.
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HalnrHbrfi corpy4Ht4K
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