
FEHIEtt't3WA

Bbpxy AtncepTaqnoHeH TpyA 3a nonyqaEaHe Ha HayLtHaTa cTeneH 'i
oonacr Ha BncuJe o6pa3oBaHne 4 flpr,rpo4nra HayKyr, MareMarilRa u v
npoQecltoHanHo HanpaBfleane 4.4. Hayrga sa 3eMflTa, HayLtHara
Exonorun n ona3BaHe Ha eKoct4creMrre

f\erop Ha nrceprauroFrFrtas rpvA: veeilnaa flnurarpoea HerKOBa
KaTeAp€l

ArpapeH

peAoBeH AOKTOpaHT KbM
Eiuorexno noltAlA" npr

I'eua na EnceprauuoHHnfl
3aMbpceHa noqBa qpe3 KoMnOCTl4 n nore3Hlt Ml4KpOOpra
3eneHqyKoBl4 pacTeH149

Pruexr* npo$. A-p Bnonnna AHrernoea pngoea, KareAp
Srro$apMaqt4g", ArpapeH yHrBepcrrer--flnoeAne, o6nacr Ha Bilclrle
4. flpupoAHrn HayKn, MareMarrra n raH$oprlarilKa, npo$ecnoHanHo Ha
l-layrr 3a 3eMflTa, HayqHara cneqnanHocr ,,EKonorng il ona3BaHe Ha
(Exoxururafl Ha rexKnre ntterann),

onpeAeneHa 3a qneH Ha HayqHoro xypl4 cbc; 3anoeeg Ne p!_16._611
roA. or Pexlopa na AV.

1. Kparxo npe4craBf,He Ha KaHAhAara.

vleenuna,Qrvrurpoea Heilroaa e poAeHa Ha 26. 06. 19gg r.
,,tiaKanaaup", cneqharHocr ,,pacrnrenHa 3aulhret,, a ArpapeH y
npes 2011 rognHa. vcneuruo nprago6nea Mar[crtrpcK? creneH no cneLuran
KOMyHl4KaLlilt4 14 Bpb3Xn C O6UIeCTBeHOCTTa" B nv ,,f1. Xnnen.qapcKl4', _ fJ).
2t013 roAilHa,

cuc sanoeeE PA 2o-19126.02.2017 r. e 3€rqrcr.reHa Karo peAoBeH
Karerqpa ,,Muxpo6uoflorilg il eKoflorilqHil 6vtorexno nonAtA' KbM O
Pacrnren na 3a u.{LlTa il arpoeKo norvl n pra Arpape H yH 14 Bpecnrer-flnoBAr4 B,
ol5yveHne rpr roEhHn (01.03.2014 r. - 01.03.201'T r.) c reMa Ha Ailcepraql"l/lMo6vnv3allun Ha rexKil Meranr4 B 3aMbpceHh noqBil qpe3 KoMnocrr4
MLlKpoopraHr3Mr npla 3efleHqyKoBt4 Kynryptl" c HayqHh pbKoBorqHTenn .qoll.
Ulilnee r Aoq. 4-p Togop Ea6praroa. cuc 3anoBeA pA26-17t16.02.2017 r.
cpoKa Ha o6yveHne c 6 Meceqa go 1.0g.201T r. or.{ilcneHa e c npaBo Ha
3anoBe,q PA, 26-62113.10.2017 r., cqilraHo or 01 .09.2017 r, cuc gano
63/13.10.2017 r. revara Ha AucepraqnoHHVnrpy,Ae npoMeHeHa or,,k1
TexKn MeraJ'lt4 B 3aMbpceHil noLtBLt qpe3 Ko,Mnocrt4 u none3Hu Mt4Kpoop trcMn npv
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SefleHqyKoBr4 KynryptA" Ha "or4Topeue+natrufl hra TexKLr Merann B
vpe3 KoMnocrl4 14 nor]e3Hu rvil4r(poopraHr3Mil np!,r 3efleHqyKoBt4 Kynrypr,r,,.cBoero o6y'veHne e nofloxl4J'ra A.KTOpaHTCKLI n3nurv no AilCqt4n'.tr'H.4,14HAr4Bl4AyanHVA yve6eH nflaH 3a noAroroBKa: 1l) Exonotilfl Ha MIKpoop

*::::.::, i: :1":"_prMeHra 
u MareMarilLrecK€r o6pa6orxa Ha cu6panrHSopnaaqun, 3) 6asu ga,uu tA crarucn4qecK, ."+r;-# ,H;;lnp"*Xjll:1) 

Y:]:^rKa 3a no'roroBKa n pa3paeiorxa Ha AoKropcKa AhCnope,rq nperqcraBeHnre OraorpaSravHn rE[aHF{14, npe3 n"OroO"vleennua Fferzxoaa r3Bexgla ynpaxHeHilF no AvtcLrnnnn'ure ,,M14K
\P"EKoflo'4F Ha MrKpoopr Hh3Mr4Te" Ha rpaMaHc*:r4 AoroBop KbM Arpapen

B Karerqpa " lvl n xpo6 rot'rorilF n eKo'.rof 14.{ H il 6ilore)(Hofl orr il,,.or 18'04. 2016 r' ao 12,07 .2021 r. pa6orr aua grapn,a cogapvra -f,
30.09.2021 r. Ao MoMeHTa pa6orra Karo MeAnquHc*,r npeAcraBilTen KburooA

Bna4ee anrnuhct<u e3ilK.

2. AxlyanHocr na nrpo6neMa.
Teuar' Ha AncepraLluoHHl4' TpyA e n3Knlo..rn-reJ.rHo arryanna, rufieAilH 3Haqrn4 npo6neu, cBbp3aH c sraropeMeilna!,u|ra Ha 3aMbpceHr c rnoqBn. AHrponoreHHoro 3aMbpcrBaHe c TexKil rlreranil e npooneM B MrHrcBera, B TOEra qilc.no n a Ebnrapn+. l-loeiluJeHoro ycBoqBaHe Ha rexKr4pacreHhrra MOXe Aa AOBeAe Ao 3aMbpc'BaHe Ha xpaHilTenH,Te npcnpwlnHn ocrpl4 14 xpoHl4t{Hr sa6onseaHvF npu qoBeKa. flo.{ilcraaHero Ha 3noqBil or Te)KKr4 Meranr e il3KnrcqnreJ]Ho TpyAHC). 3a pasnrxa or noB

3aMbpcr4Terr4, TeXKilTe Meranil He Morar 4a 6u4ar eflilMLrHilpaHr orqpe3 xrMhqHa nnu 6ronorrqHa rpaHcsopMaq,F. rBunpern, qe e Bb3HaMaJ'il4 TOKC;r4qHocrra Ha HflKg]4 Merar.il4 qpe3 Bb3Aerzcrehe Bboxy TFrXr_CbAt,pXaHreTO ttM He T He B OKOIOrropeve1naqv+Ta np I Ha aflHltrel-lpr rosu MeroA ce H Bb3 Ha paacoL4t4rpaHilT.e c TFX Ml4Kpoo,praHre tqaT,, upaI, nTexKhre Meranil or noqElara. B Sunrapun n3cJ.reABa HnATa B
Qrrclpe'reAuaq,f,Ta ca enil3o,qilqHr vi ca HacoqeHil ocHoBHo KbMxvrnepaKyMynaropr4 ilnil ToflepaHTHr4 KbM 3aMbpcilTenilTe Kyr.rrypl4, KOI4THaMepsr npil.noxeHile 3a HexppHl4TenHil qenil. Bc;e oqe nilncBa nnQopn,IareAHOBpeMeHHOTO r43non3BaHe Ha KOMnocr il nony'.raLlu14 Ha nonegun 6a
$nropervreAui''qt A Ha 3aMbpceHm c rexKil Mera.n[, KaKTo t4 3a npoqecilTeprsocsepara Ha 3eneHqyKOBU pacreHhs, creA BH€lCsHeTo Ha KOMnocr.Bcn'{ro roBa Mil AaBa ocHoBaHile Aa onpe'enr HacroFrroro
aKTyaJ'tHo, 3H€tqilMo 14 C HayqHo _ npnnoxeH xapaKTep

3. [en, 3aAaqr, xhnore3]r n Mero An Ha r3cneABaHe.
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ocnoernara qen Ha ANCepraqnoHHLrF Tpyll e u3cneABaHe Ha Bb3Mnogo6pneaHe Ha pacrexa tA pa3Bnrnero Ha 3eneHqyKoBh pacreHrr, orrn,3aMbpceHa c TexKil MeTanil.
3a nocrrraHe Ha nocoqeHara qen ca nocrarBe'n 6 3a'aqh, quero

pe[rJeHhe e npeAcraBeHO B eKcnepnMeHTarHa-ra Lracr Ha !ilceorarl

ngeHrn$raLlupaHe Ha il3oflarrre; npoyqBaHe pa3B,lrrero Ha 3eneHqBbpxy 3aM'bpceHa noqBa c h3noJ.r3BaHe Ha KoMnocfl4 U CeneKTrpanofle3Hn I\414KpOOpraHV3Mn; n3cfleABaHe noBeAeHilero Ha TexKilTe3aMbpceHa'r'a noqBa il npoyqBaHe Ha npor\4eHnre a unxpoonn cbpn00c$epara il Hepn3oc$epara Ha il3non3BaH],lTe 3eneHqyKoBLl

l,:::i::l?n: r_l 
lrocraB:Hr/rre 

Lle.nr u 3aAa\n MeroAr4rrHara qacr e 4o6

BKfIIO9BAT il3OflhPAHE HA MilKPOOPTAHH3M]4 TONEPAHTHN HA TEXKLI METANil,Ha il3.naru cnoco6H' Aa crilMynupar pacrexa Ha 3eneHqyKoBl4 Kynry

,"ur.rl ;;;:;;
eKcnep|/MeHTil' flpocnegeH[4 ca roflttM 6p<1fi r]roKa3are.nn, Kot4To ca aMHoro 4o6pr: nog6paHra crat-ilcrt4r{ ecKn aHanv3n.

flpoee,rqeH, ca cbAoBn onnrn cbc cnaHax ({ipinacea oreracea L.) cop.penhqKr4 (Rerphanus sativus l-.) copr,,perafl,' il rpax (pisum sativum l.l cop

4. Onilrne4eHocr h npe4craBf,He H€t nonyqeHnre p€y

flncep'arlnoHHvtf,r rpy. e c o6eu :200 crpaHrLlil, 4o6pe crpOanancrpaH il cbAbpxa BcrLrKr4 o6r4onpnerr pa3^enr 3a no4o6eH
rroto- oodl-'or"npe'craBean e 29 ra6nntu n 61 srarypra. Lrrarrapanara n!{reparypa e (

pa3rnexEaHJ4B npo6neur n tsKfl]oqBa 50g rsrcl,{Hr4Ka, 2 0t xouto ," ,,
Ha naTilHt4qaL.

flrreparypHr4f,T o6sop orroBapr Ha Te ara w ocHoBHrre Ha
,qrcepraqvoHHttf, TpyA. J'lrareparypHl4rr nperr.re,q e pasAej.reH Ha noApace pa3rflexflar Bbnpocl4Te CBbp3aHU C Kna0r$l,rxaqrarra il Bb3AercraueMeriarh, {lrropenaeAnaqtlflTa Ha 3?Mr,pceH[Te c rexKil Mer€rnacr$rraqmrra Ha pacreHilrra cnopeA Cnoco6nocrilTe 3a yclpa3npeAereHile Ha TexKhre Merar'r4 B OpriaH ure t*M, npnnoxeHrero Hanpoueca Ha srropeMeAilaLlrF Ha no..rBl4, 3aMbpceHil C TexKil Meranv nunrpoonaJ'rHrre cuo6qeclaa B KOHTeKCTa Ha 6laopeve4 uaLlnilTa Hi3aKfl'o'{eFrhe'o B Kpar Ha pa3Aena ooycnaan ,.roo"on-ffi;;"#;
HacToFu_loTo npoyq BaHe.

lAaenuua Herlxoea noKaBBa go6pa ocBe4oMeHocr no nocrurHaroro noB ALlCepra\tAATa npooneu, v uwa il3fparqeHil yMeHHF 3a qefleHacoqeHo
npe,qxoAHh HayqHr4 nocruxeHilF B CBOFTa pa60ra, ,Qracr:pra llvf,Ta e Han

:;i:::lrl- 1. ."_T:.e 
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5. o6cu)K4aHe Ha pe3ynrarure n n:snor3BaHa flurepary

Pesyn'arure or il3cneABaHero, Tr3xHr4rFT aHarils rA

cbulecrBeHia Lracr or AncepraqhoHeH TpyA, 'Te ca flp€rflcr?Benn a 406pe
nor'ilqHa nocneAoBarenHocr. Ananngur Ha pe3)/nrar[Te e h3BbptueH :
Ilorl4qecKa nocneAoBarerHocr il Ha BilCOK HayqeH crufl. ,[oxropaHTKara
TeoperilqHa noAroroBKa il BflarqeeHe Ha cbBpeMLrHHl4 MeroAr4 3a aHanr3.
.nilTeparypa e 406pe no46pana n AaBa npeAcraBia 3a creneHTa Ha
,tloKTopaHTKi:tra Bbpxy pa3rflexAaHara npo6neuarTilKa. cpaenreaHero Ha n
vlaennua Hefixoea AaHHLI c re3n Ha Ap'yru aBTorlr4, noKa3Bar r.ryrqHl
paspa60rxara. Bcil.{xvr nrreparypHl4 l43ToqHrqn ca KOpeKTHO ql4TUpaH
tSndnrorpaQrcxn.

flpoaegeHrre il3cneAlaHnf,ra ca B qernpr ocHoBHn HanpaBneHuf,
Ha MhKpoopraHH3M14 TOnepaHTHV Ha rexKr ft4eranil il oxapaKTepil3npaHe
(ii) rscneABaHe pa3BilTrero F{a pacreH[F Br,pxy noqBr4 3aMbpceHil c rex
il3cneEBaHe Ha uurcpo6Hure croou.lecraa e prasoc$epara n Hepv
3efleHqyKoBilTe pacreHilfl Vl (iV) r3cr.reABaHe Ha npoMeHilTe B chc
pneocQepa-pacreHile.

l4sao4lrre cborBercrBar Ha eKcnepnMeHTafl HilTe pe3ynrar,'.

6. flpr,trocu Ha AhcepraqroHHt4n rpy4.
B 4ncepral.i;voHHu+ Tpyrq ce cbAbpxar HaryqHt4, Hayl{Ho_npnnoxHyl

l'lp14Hoc14, Kol4To no cbAbpxaHile, 3HaqilMocr t4 I'trofl€3Hocr'3a HayKara n n
HanbJ'rHo,qocrarbqHtt 3a nonyFaBaHe Ha o6pasoerare.nHa 4 HayqHa creneH

Hayvnra npnltoct4

1. flpoeel4eno e KoMnreKcHo npoyqBaHe Ha BnaAAHVero Ha KoMnocr 14

none3Hil 6axreprn Bbpxy pa3Bnrnero, pacrexa n HarpvnBaHl
MeTaflil npil cnaHaK, rpax n penilqKil.

2. 3a nt,pera nbr B Eunrapnn e npoBefleHo
cuo6ulecrBa Bb3 ocHoBa Ha uera6o n.4THtuA
Ha 3anrbpceHr c TexKLl MeTan4 noqBil.

Hayv no-n prno)KH t4t n pnHoct4

BHacsHero Ha KoMno'T B 3aMbpceHa c TexKil Meraril noqBi
no406pnaaHe qFnocrHofro cbcroflHne Ha r3cfleABaH'lTe 3eneHqyKoBh
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2. lo6aanHero Ha nonyflaqilu Ha none:lHl4
no4o6pneane Ha noqBeHoro 3ApaBe,
HepusocSepara.

3. BHacnnero Ha KoMnocr BoAt4 Ao fioflrcgpssl6ge pa3BytTneTo
runrpo6nn cuo6r-qec-rea il HaMaflFBaHe KOHqeHTpa +n'ra Ha
Spaxrlrara Ha rexKilTe Meranil.

4. .[ona:rana e nprnoxnMocrra Ha eKonJ.tatKilTe Ka]-o
oxapitKTepil3ilpaHe Ha uera6onnrHnfl KanallilTr3T Ha
flaAeH noqBeH xa6urar.

flpunoxHu nprHoct4

1. cna'iarur Moxe ycne[JHo Aa ce r3nofl3Ba Karo .Tecr-Kyrrypa 
3a

3aMbpcgBaHe C TeXKh MeTaIil Ha 3eMeAeflcKl4T€) noqBil.
tz- lzlenoflgeaHero Ha KaqecrBeHil opraHhqnu 4o6araKil cbBMecrHo c n

noreSrHl4 6axrepun e no,qxo.qnq, ooeqaBaur no,qxoA sa $nrocra6
noqBH 3aMbpceHr c.TexKil MeTaail.

7. Rputtu.tHh 6enexKh t4 Bbnpoct4.

Hsuau cbrrecrBeHil KpNTr4'Hr 6enexKh no orHoureHue Ha Ailcepr'ql4arnrope$epara npeAcraBeHil Or lzlaenilFra Hefi xoea.
Vltaav creAHilTe Bbnpoct4 KbM AoKTopaHTKara:
1. Eaun or Lr3BoAl4Te B ,qhcepraqr4oHH vA rpyi- e, qe il3non3BaH,

flBFBa erA {lrrocta6nnueaqrnn. Ha KaKBO Ce ocHc)BaBa ro314 VtSeOp?
2. Kon ca Hail-no,qxoE'r4r/Te il3cr'reAB aHnA :ra ox'paKrepil3ilpaHe Ha

flroeBeHilT€ runxpo6Hn cboou_lecTBa npil srroprsMs ryAa+UF Ha 3OMbplleTaflil nor.tttr?

8. IlyGinuKyBaHu crarnu n UurupaHue.

lAeenu^a Herzxoaa e npeAcraBrJ'ra 4 HayqHil ny6nuxa4un,
:li:f6^:t:1]11: |l*praqiloHHtAA cvt rpyA. B 4aebr ny6nraKaLl'lnre e;,;';;;;,"#'; ,
!]:i::,?19.1n_e3-car technotosy and biotechnoi"gy,". 174). Esna or nv6ryurny6r,rxyaaHar rflaBa o.r KHilra (singh, D.p., Gupii,' v r., prabha, R. (Ed

X]P::::l':.tJ:"ls^'l:utl115 ano Environment, Votume 1; Research rrendts, IP'rospects, {ipringer singapure). 14nsoprr,raqrr:rr- 
" nocoqeHure

cbot'BeTcTBa Ha npeAcTaBeHilTe B rqrcepTaqnnTa EaHHVl,curnacno frpaernnrKa 3a nphnoxeHile Ha :3pAcpE nperqcraBeHlrre
+loplvlrpar 3zI'67 ToLlKLl, c Koero HaABvrluaBar Munr4MarHilTe rsncxeaHun (
AclnycKaHe AO 3arl]ura Ha AhcepraqiloHeH rpyA aia o6paeor"r"nrri".'rA Ha
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,,Il,OKTOP".

B nsrorBeHara cnpaBKa He ca nocoL{eHu quraru Ha ny6nilKyBaHure
flpegcraeeHuf,r aBrope$Bpar orpa3nea o6exrnBHo crpyKTypara il

Hiat .qucepTaqiloHH 14fl TpyA.

SAffiIMTEHffiE:

Bus ocnoBa Ha HayqeHilrTe n npr4noxeHuTe, or rqoKTopaHTKara, p€r3n

HiSr n3creABaHe, npaBr4nHo ngBeAeHnTe eKcnepilMeHTu, HanpaBeHilT€)
l4r3iBOAr4 CqilTaM, qe npeACTaBeHUflT AUCepTaqilOHeH TpyA OTTOBapF Ha

3PACPE u flpaemnHnKa Ha Arpapnun yHilBepcuT€)T 3a HeroBoro nphno)KeH

AaBa ocHoBaHile iqa ro oqeHn flOIIOXI4TEIIHO.

flogeoncea[4 ctt Ea npegnoxa Ha noquraeMo-ro HayvHo )trypr4 cblt1o
nonoxrTeflHo 14

",I1oKTop" fror H?

a npncb4lr Ha l4eenrHa flrunrpoea HeixoBa Hiayq
qHara cneLlhaflHocr ,,EKofl onAA vr ona3BaHe Ha eKocr4c'TeM

lliara: 26.06.20
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