
CTAHOBhLUE GO na

Bbpxy AVICePTaUVIOHeH TPYA aa nonyqaBaHe Ha 06pa30BaTenHaTa VI HayHHa cTeneH
"AOKTOP" no: 06nacT Ha BVICUJe 06pa30BaHv•1e 4. npvtp0AHb4 Hayw, MaTeMaTVIKa VI

VIH4)OPMaTVIKa, np04)ecY10HaJIH0 HanpaBneHv1e 4.4. Hayw 3a 3eMRTa, HaygHa
cneqnaJIHocT „EKonorv•1RVI ona3BaHe Ha eKOCVICTeMMTe"

ABTOP Ha AMCePTa14hOHHb•19 TPYA•. Mapmn PaAKOBa 3aaoqeH AOKTOPaHT KEM

KaTeapa „XVIMMR, EOOC
"

npv,l ArpapeH YHVIBepcmeT, rp. nnoBAYIB
TeMa Ha AhcePTaL4MOHHhR Tpya: OVITopeMeanaUVIR Ha aaMbpceHV1 c T+KKVI MeTanv•1

no-IBM C pacTeHYIR OT ceMeVICTBO Asteraceae
PegeH3eHT: AOI-I. A-p neHKa CTaHqeBa 3anpfiH0Ba-AneKcneBa, ArpapeH YHVIBePCVITeT,

KaT. „ArpoeKonornn", 06nacT Ha BVICU.Je 06pa30BaHv1e 4. npnp0AHb4 Hayw, MaTeMaTMKa VI

VIH@OPMaTb4Ka, np#ecv10HanH0 HanpaBneHne 4.4. HayKV1 aa aeMfiTa,
cneuv•1anHOCT „EKonorb•1fi ona3BaHe Ha eKOCVICTeMMTe" onpeaeneHa 3a qneH Ha Hay-IHOTO

CbC aanoBea NQ PA-16-809/29.06.2026 roa. OT PeKTopa Ha AY

1. AKTyanHocT Ha np06neMa.
np06neMbT CbC 3aMbPCRBaHeTO Ha noyav1Te C Te>KKV1 MeTanv,1 VIMa K0MnneKceH VI

YIHTepancumnnv1HapeH xapaKTep, 06XBaLUaLU no-iBeHaTa reoxv1MMR, noBeaeHmeT0 Ha
pacTeHY1fiTa npMJ10>KHara eKonorhR. Oc06eH0 BHL.1MaHV1e aacny>KaBaT pacTeHYIRTa c
BVICOKa eKonorv1HHa nnacTYIHHOCT, VII-iTeH3VIBeH pacTe>K 31--1aHVITenHa 6V10Maca, KOVITO
CbqeTaBaT aaanTVIBHOCT KEM TOKKOMeTanHO 3aMbpcfiBaHe C A06pa nPOAYKTVIBHOCT.
Cpea ce OTKPORBaT npeacTaBb,1Tenv1Te Ha ceMeVICTBO Asteraceae. 1/1360pbT Ha
pacTeHhR OT ceMeVICTBO Asteraceae KaTO 06eKT Ha AVICePTa14VIOHHV19 TPYA 06ycnaB9
6e3cnopHaTa aKTyanHOCT Ha KaTO Cb3AaBa npeanocTaBKY1 3a
pa3pa60TBaHe Ha YCTOVIHVIBVIVIKOHOMnqeCKV1 #eKTVIBH1-4crpaTerV4L,1 3a ynpaBneHne Ha
3aMbpceHV1 no-IBM.

2. uen, 3aaaMh, xnn0Te3h h MeTOAh Ha M3cneABaHe
OopMynnpaHhTe ceaervl Y13cneAOBaTenCKV1 aaaaqvl ca norw-lH0 cneacTBb,1e OT

HanpaBeHb•1R nv1TepaypeH 0630P VI ca noAHVIHeHV1 Ha OCHOBHaTa qen: aa ce V13BbPUJV1

KOMnneKCHa oqeHKa Ha noBeaeHET0 Ha Te>KKVITe MeTaJIL.4 Pb, Cd VI Zn B CVICTeMaTa
„r10HBa — pacTeHvte — eTepv1HHL,1 Macna" npvl ycnoBL.4fi Ha TeXHOreHHO 3aMbPCRBaHe qpe3
143cneABaHe Ha TAXHaTa 6VIOHanVIHHOCT B noHBaTa, aKYMynauv1R VI TPaHCJIOKa14V1fi B

pacreHv1fiTa, oqeHKa Ha 4)VITopeMeamaUVIOHHV1fi noTeHqman Ha V13cneABaHYITe BVIAOBe VI

aHanv13 Ha BJIV1fiHueTO VIM Bbpxy XMMVIHHVIR CbCTaB, KaqeCTBOTO VI 6e30nacHocTTa Ha
nonyqaBaHv•1Te erepL.•1HHv1 Macna.

V13cneABaHeT0 e npoBeaeH0 KaTO noneBv1 eKcnepv,1MeHT Bbpxy MHAYCTpvtanH0
noBnY1fiHY1 no-IBM B paV10Ha Ha KLIM -- nn0BAMB. BKJ1toqeHY1 ca neT apoMaTHV1 VI neqe61-u•l

BVIAa OT cervqeVICTB0 Asteraceae: Achillea millefolium L. , Attemisia absinthium L.,
Artemisia dracunculus L. , Tanacetum balsamita L. Tanacetum vulgare L.

B pa3Aena „MaTepnan VI MeTOAV1" MHOro noap06H0 ca nocoqel--lb,l Hat-IVIHVITe Ha
np060B3eMaHe, noar0TOBKaTa VI at--tanv13YITe Ha noMBYITe pacTeHMRTa, KaKTO VI Ha
eTepb,1HHb4Te Macna. 3a Ta3b4 gen ca v13nor13Bal--lL,1 YTBbpaeHV1 BAC VI ISO
CTaHaaPTV13npaHV1 MeTOAV1 BMCOKOKaqeCTBeHa CbBpeMeHHa anapaTypa

3a oueHKa cTeneHTa Ha 3aMbPCRBayqe VI 6VlOHaflVlHHOCTTa Ha MeTanYlTe ca
'43M',qcneHL4 KO#V114VteHTHa 6MOHanVIHHOCT (Availability), Koec$VIUV1eHTHa 3aMbPCfiBaHe
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(CF), reoaKYMynauv10HeH VIHAeKC (lgeo), VIHAeKC Ha HaTOBapBaHe (PLI) VI VIHAel<C Ha

3aMbPCRBal-•le Ha Nemerow (NPI).

CTaTVICTV1qeCKaTa 06pa60TKa VI rpa4)hHH0T0 npeacTaBfiHe Ha pe3yrlTan•1Te ca
V13BbPUEHV1 c nOMOU4Ta Ha cneumaJIY13npaH co$Tyep, BKJ1}OHMTenHO: Microsoft Excel — aa
nbpBL,1HHa 06pa60TKa VI opraHL,13aL4L.4fi Ha aaHHVITe; SPSS — 3a CTaTVICTnqeCKV1 al--tanv13 VI

oqeHKa Ha 3HaHVIMOCTTa; OriginPro — 3a rpa@YIHH0 npeacTaBfiHe Ha pe3ynTaTMTe; R
software — 3a V13BbPUJBaHe Ha LhepapxnqeH KilbcTepeH ayqanvc (HCA) VI BL,13yaJIM3mpaHe
qpe3 AeHaporpaMY1.

3. OHarneaeHocT npeacTaBRHe Ha nonyqeHhTe pe3YJ'1TaTh.
AncepTaL4V10HHVIRT TPYA e HanncaH Ha 148 CTPaHVIUV1 VI e MHOro A06pe 0HarneaeH

CbAbP>Ka 21 Ta6nv1L4L,1 VI 11 @nrypvl.

Hail-ronfiM Ann OT AVIcePTaL4VIRTa 3aervta pa3aeJ1bT „Pe3ynTaTY1 06Cb>KAaHe". B
T03V1 pa3Aen ca BKmoqeHV1 eKcnepv1MeHTaJIHv•1Te AaHHV1 3a not-iBeHVITe xapaKTepncTMKY1 VI

Te>KKOMeTanHOTO aaMbPCfiBaHe, CbCTaB, aKYMynaLW1fiTa
opraHocneuncbhHH0T0 pa3npeaeneHL,1e B v13cneABaHYITe pacTL,1Ter1HY1 BMAOBe
V13BbPLLEHa e KOJIV1qeCTBeHa oueHKa Ha noTeHuman Ha
pacTeHL,1fiTa TonepaHTHOCTTa KEM Te>KKV1 MeTaJIL,1 npv•l OT ceMeVICTBO

Asteraceae. npeacTaBeHV•1 ca VI pe3ynTaTY1 3a XVIMVIHHVIR CbCTaB xeM0TunHara
Ha Macna.

4. 06Cb>KAaHe Ha pe3ynTaThTe h3non3BaHa 11MTepaTypa.
BneqaTneHa CbM OT ronew•lfi 06erv1 eKcnepYIMeHTaJIHa pa60Ta, V13BbPUEHa B

AVICePTaUVIOHHV1fi TPYA. AncKycY1fiTa Ha nonyqeHYITe pe3YJITaTV•1 CbnOCTaBRHeTO MM C

Te3V4 Ha apyrv•l aBTOPL,1, noKa3Ba 3aAbn60qeHOTO n031•-laBaHe Ha np06neMaTb4KaTa VI

0Tru,1HHaTa OCBeAOMeHOCT Ha AOKTOPaHTKaTa. B TeKCTa ca KOPeKTHV1
nocoqeHYITe nv1TepaTypHb4 V13TOHHVIUV1 ocurypfiBaT AOCTaTbHHO HayHHa VIH(bOPMaUVIR
CTVIJ1bT Ha e V13AbP>KaH B Hay-IHO VI rpaMaTnqecK0 OTHOU-EHE.

V13n0J13BaHY1 ca 241 V13TOHHVIKa, OT KOVITO 7 Ha wpnnnua VI 234 Ha
nan,1Hmua, OT 1969 AO 2025 roAL.4Ha, KaTO npe06naaaBaT Te3L.4 OT nocneAHL,1Te rOAVIHV1

B pe3ynTaT OT V13BbPUEHVIR al--laJ1h3 Ha pe3ynTaTYITe OT eKcnepv1MeHTaJIHaTa
AeVIHOCT, ca 9 V13BOAa, 6 HayHHV1 npYIHoca, 4 VI ca
HanpaBeHV,1 8 npenopbKL.4.

5. nphHoch Ha AhcePTaUhOHHhR Tpya.
V13BOAVITe npYIHocYITe Ha AVICePTa14VIOHHV1fi TPYA HanbJIH0 0Tr0BaPfiT Ha

nOCTaBeHMTe 3aaaHb4 VI peanv•13vqpaHeT0 Ha OCHOBHaTa gen. npMHocL,1Te MoraT Aa ce
rpynv1paT B 2 rpynv,l

HaygH'.•1 nphHocn
AncepTa14h0HHV1fiT TPYA npeaocTaBR URJIOCTeH aHanv13 3a noBeaeHneT0 Ha

TOKKVITe MeTaJIY1 Pb, Cd Zn B cviCTervtaTa „n0HBa — pacTeHL.qe — eTepv1HH0 Macno" qpe3
KOM6VIHVIPaH CVL.4TopeMeAV1aUVIOHeHVI 4)aPMaKorHOCTV1qeH noaxoa.

nonyqeHl,1Te pe3yr1TaTY1 noKa3BaT, qe HaTpynBaHeT0 VI TpaH#epbT Ha Te>KKVITe
MeTaJIY1 B pacreHv1fiTa npeacTaBJ1fiBaT K0MnneKceH npouec, onpeaenfiH OT
B3aVIMoaeVICTBV1eTO Mexay reOXb4MVIHHMTe noHBaTa
cbv13nonorYIHHYITeOC06eHOCTV1 Ha pacTeHv1RTa VI TexHonorL.4HHL.4Te npouec',l npvq

nonyqaBaHe Ha eTephHHL,1 Macna.
YCTaHOBeHO e, ye V13cneABaHVITe BMAOBe OT cetqeviCTB0 Asteraceae npoRBRBaT

RCHO M3pa3eHa BVIAOBa aKYMynaL4L,1R Ha Te>KKV1 MeTar1Y1, npv•l KORTO

KopeHOBaTa cv•1CTeMa 4)YHKUVIOHhPa KaTO OCHOBHa 6apnepHa VI AeTOKCVIKV1paLUa
cTpyKTypa, a HaA3eMHhTe opraHY1 npeAcTaBJ1fiBaT OCHOBHMTe aKYMynaUVIOHHV1
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cTpyKTypn.
A0Ka3aH0 e, ge BVICOKVITe KOHUeHTpaUVIV1 Ha Pb, Cd VI Zn B pacT1,1Tenyqara

6M0Maca He BOAAT AO CbOTBeTHO HaTpynBaHe B eTepYIHHYITe Macna. ETepMHHYITeMacna
Morar Aa 6bAaT KaTO perynaropH0 6e30nacHa VI ceneKTVIBHO
„npeqmcTeHa" 4)paKL4V1fi B CVICTeMaTa no-IBa — pacTeHv1e — npoAYKT, AOPVI KoraT0 ca
nonyqeyo•l OT pacTeHL.4fi C BVICOK CbVIToeKCTpaKUMOHeH noTeHunan

HaygH0-nphJ10>KHh nphHoch
YCTaHOBeHOTO pa3rpaH',1qaBaHe Me»qy aKYMynnpaHeT0 Ha TOKKVI MeTanv•1 B

pacTL.4Tef1HaTa6M0Maca xapaKTepv•1cTv1KYITe Ha eTePVIHHL,1Te Macna KaTO KpaeH npoAYKT,
noaqepTaBa noTeHunana Ha eTepv1HH0MacneHv•1Te pacTeHL,1R aa npnnoxeHme BBB
4)MTOPeMeanaL4VIOHHV1 Texi--lonorv•lh, KaTO CbLUeBpeMeHHO e Bb3MO>KHO nonyqaBaHeT0 Ha
eTepL.,1HHb4 Macna c Henporv1eHeHa xeM0TmrlHa xapaKTepncTL,1Ka VI 6e3 YCTaHOBeHO

3aMbPCABaHe C TOKKVI MeTanv•1. TOBa n03B0J1fiBa CbqeTaBal-qe Ha eKonorb4HHaTa
Ha C VIKOHOMV1qeCKO onon30TBOPfiBaHe Ha pacrv,1Ter1HaTa 6M0Maca
qpe3 A06MB Ha eTepL4HHL,1 Macna.

nopaAL.4 aKYMynv1paHeT0 Ha TOKKVI MeTarlb4 BBB BereTaTVIBHVITe opraHV4 Ha BVIAOBe
OT cerv1ehCTBO Asteraceae, 0Trne»qaHv1 Bbpxy 3aMbpceHY1 noHBV1, TRXHaTa pacTv•1TenHa
6M0Maca He cneABa aa ce M3non3Ba aa npRKa KOHCYMal.4VIR KaTO 61,1JIKa nonnpaBKa.

6. KPHThMHh 6ene)KKh Bbnpocn.
HRMarv1 KPVITMHHVI VI Bbnpocvl. CHVITaM, ge no 06eM, 060CHOBaHOCT VI

V43r1bnHel--lL,1e Ha eKcnepv1MeHTL,1Te VI Ha pe3ynTaTL,1Te, npeanoxeHL.4RT
MaTepvnan HaAXBbPf1fi V13VICKBaHV19Ta 3a nonyqaBaHe Ha OHC „AOKTOP"

7. ny6nhKYBaHh CTaThh UhTnpaHhR.
ny6nv1KaLM0HHaTa aKTVIBHOCT Ha AOKTOPaHTKaTa BKnYOHBa neT CTaTVIV1 B V13AaHMA,

p#epnpaHY1 VIHAeKcmpaHV1 B CBeTOBHOV13BeCTHV1 6a3V1 AaHHV1 C HayHHa VIHC>OPMa14V4fi
I-4eTvqp'.4 OT CTaTVIVIVITe ca B Web of Science, OT KOVITO eAHa e B Web of Science (CABI).
YCTaHOBeHV1 ca 06140 4 UVITaTa Ha 2 OT CTaTVIVITe.

npeacTaBeHL,1RT e HanncaH Ha 41 CTPaHVIUV1 VI 0Tpa3fiBa 06eKTVIBHO

cTpyKTypaTa VI CbAbP>KaHV1eTO Ha AVICePTaUVIOHHV4R TPYA

3AU1}OHEHVIE:
npeACTaBeHVIRT MYI 3a CTaHOBVIU4e AVIcePTaL4V10HeH TPYA 0Tr0Bapfi Ha BCVIHKVI

L.43MCKBaHV1fi Ha 3aKOHa 3a pa3Bb4Tue Ha aKaaeMVIYHVlR CbCTaB B Peny6J1b4Ka bbnrapYIR
npaBv1JIHhKa aa npmnaraHe Ha 3PACP6 VI npaBMIHb4Ka Ha ArpapeH YHVIBepcmeT.
Y6eaeHa CbM, ye pa3pa60TBaHeT0 MY e noMorHano aa Ha AOKTOPaHT

KaTO caMOCT09TeneH HayqeH pa60THhK, cnoc06eH Aa nonyqaBa, aHanv13Y1pa

npeacTaBR opv1rv1Ha11Hv1 Hay-4HY1 pe3Yf1TaTM. TOBa MM aaBa OCHOBaHV1e aa aarvl
n0JIO)KhTEJIHA oqeHKa Ha npoBeaeHOT0 M3cneABaHe.

1103B0f1fiBaM CVI aa npeanoxa Ha noqv1TaeM0T0 Hay-IH0 xypv•l Cbt-UO Aa rnacyBa
n0JIO)KVITEJIHO VI aa npVICbAV1 Ha Mapmn PaAK0Ba 06pa30BaTeJIHaTa VI

HayHHa cTeneH "D0Kmop" no np#ecv10HaJIH0 HanpaBneHne 4.4. Hayw 3a 3eMRTa,

HayHHa cneunanHocT "EKonorL,1fi VI ona3BaHe Ha eKOCVICTeMVITe"

AaTa: 25.08.2026 r.
nn0BAL,1B

V13r0TBhJ1 CTaHOB"U4eTO:
(aou. A-p neHKa 3anpfiH0Ba-AneKcueaa)
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