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Pedepar:

1. Incepraliiio prUcBsiY€HO BUBYEHHIO BJIACTUBOCTEN CUHTE30BaHUX €pO3iliHO-BUOYXOBUM CII0COOOM
(enexTpoeposiliHe nUCHepryBaHHs) HaHOYAaCTUHOK Cu, Zn, Fe, siKi MOXyTb 6yTH 3aCTOCOBaHi B arpOBUPOOHUIITBI 51K
arpoximikarty, 30Kpema IJISIXOM MOPIiBHSHHS Pi3HUX METOLiB iX cTabinizalii B po34nHi Ta BUBYEHHS B3a€MO3B'SI3KY
MiX po3MipoM, POpPMOIO, TUTIOM JIraHIy Ta arPOHOMIYHOIO e(peKTHUBHICTIO. [I[pyrUuM akTyaJbHUM HAIIPSIMOM
BUKOHAHUX JOCJIIKEHb € KOMIUJIEKCHA XiMIKO-aHaJIITUYHA OLiHKA SIKOCTi BOJIU MiCLIEBUX JyKepeJsl Ha IPEIMET

€KOJIOTiYHO 6€3[1eYHOr0 roCnoJapChbKOro BUKOPUCTAaHHS B arPOTEXHOJIOTISX 1J1 IPUTOTYBAHHS PO3UMHIB JOOPUB



17151 I03aKOPEHEBOTO JXKUBJIEHHS POCJIMH, PUOOPO3BEICHHS, HAIlyBaHHS TBApUH, ipuratii. Ha 0OCHOBI pe3ysibTaTiB
BHMKOHAHUX JIOCJII>KEeHb OL[iHEHO 3aJIeXXHICTb (Pi3NKO-XIMIYHUX BIaCTUBOCTEN Ta aKTUBHOCTI YaCTUHOK Bif] po3Mipy
Ta GpopMU. 30KpeMa HaHOYACTUHKY [TePeXiIHUX METAJIB, TaKUX SIK Miflb, IIMHK i 321130, MAIOTb MiJBUILEHY
CXWJIBHICTB JI0 arperatii y BOIHOMY CepeLOBUII, 0 3yMOBJIIO€ HEOOXiAHICTB iX cTabinisalii Ha HaHOPiBHI 3 METOIO
BUKOPUCTAHHS JJ1s1 [I03aKOPEHEBOTO0 BHECEHHSI Ta IIOKPAIlleHHS IPoLeciB GOTOCUHTE3Y y POCIUH. JloCiIKeHO
3acrocyBaHHs Kapbaminy (CO(NH2)2), sik HeiiTpasibHOTO JliraHny AJ1s1 crabinisanii HaHo-meTaniB Cu, Zn, Fe 'y
BOJHOMY pO3uKHi. BcTaHOBJIEHNI PO3Mip CMHTE30BaHUX HATUBHUX HAHOYACTUHOK i IX KOMIIJIEKCIB 3 KapbaMifioM 3a
IOTIOMOTOI0 TPAHCMiCIHHOTO €JIEKTPOHHOTO MIiKpOCKOIIA CKJIaziaB y cepegHboMy 30-50 HM. [Ijist BUBYEHHS (Pi3UKO-
xiMiuHux BractuBocTeit HY ix BUAineHo i3 po34MHiB BUCOIIOBAHHSIM alleTOHOM. BukoHaHi [Y-CrieKTpOoCKOMiyHi
IOCIIiIPKEHHS O3BOJISAIOTh CTBEPIKYBATH, 1[0 OTPUMAaHI Y BOGHOMY CEPEOBULi HIJISIXOM €JIEKTPOEPO3iiHOTO
IVCIIepTryBaHHSI HAHOYACTUHKU Mifli Ta LUHKY SIBJISIIOTH 06010 3071 ckiaay: {m[Cu0] - nCu+ - nOH} - xH20; {m[Zn0]
-nZn2+ - nOH} - xH20; {m[Fe0] - nFe2+ - nFe3+ nOH} - xH20. Metozmom ETIP nigTBepiykeHO B3aeMOZIIO 3
KapbaMizoMm Ha IOBEpXHEBOMY Liapi HaHoYacTUHOK Cu i Fe, sIK IpOsIB 3MiHM JOHOPHOTO OTOYEHHS d-MeTaJliB Mif
BIIMBOM Jliranfiis CO(NH2)2. BcranosneHo, mo 30511 HaHoyacTuHoK Cu/Cu20, Zn/ZnO, a takox Fe /FeO /Fe304 y
npoueci crabinisanii BOGTHUMM PO3YMHOM KapOaMily MepeTBOPIOIOTLCS Ha MIKPOKPHUCTAJITU KOOPAUHALITHUX
CIIOJIyK 3arasibHoro ckiuany [Me(Ur)n(H20)m] 3 yMOBHOIO Ha3BOIO arpoxiMikaTy kapbamigakBaHaHoMeTtas (KAM).
ITig, yac CKpUHIHTY i3 BUKOPHUCTAHHSIM MOZEIbHOro 06’eKTy Allium cepa L. BCTaHOBJIEHO, 1110 aKBa30J1i yCix
nepexigHux metainis 0,01M xoHueHTpalii B po3senenHi 1:1000 He nposiBuIN PITOTOKCUYHOTO e(eKTy, BOAHOYAC
CTUMYJIIOBAJIU PiCT pociuH. lle MOTeHiHO BiAKpHBa€E NEePCIEKTUBY [1J151 BAKOPUCTAHHS BKa3aHUX CIIOJYK Y
CiJIbCBKOMY TOCIIOAPCTBI IJIS1 CTUMYJIIOBAHHS JIMCTKOBOI ITPOAYKTUBHOCTI Ta BPOKAMHOCTI KyJIbTYP.
JlabopaTOpHUMH JOCiIKEHHIMU NigTBEpIKeHO, o cyMmim KAM Cu, Zn, Fe mae ¢pyHrictaTuyHy Ta
6akTepiocTaTU4Hy [il0 NPOTH 30YLHUKIB XBOPOO IJIOJOBUX, 30KpeMa SI6JIyHi i MO>Ke 3aCTOCOBYBATUCS SIK
aJIibTepHaTHBa XIMIYHUM MecTULMIaM. AKTyasli30BaHO MMOAAJbIIl JOCTiIKEHHS Ha IPUKJIaZi BOGHUX 00’ €KTIB
Morunis-Tloginbcbkoro paitony BinHuIbpKOi 061acTi YkpaiHu o0 XiMiKo-aHaliTU4HOI OLiHKY OCHOBHUX
[TIOKA3HUKIB IKOCTI BOGHUX IKepedl, K pH, MiHepari3alis, BMiCT OCHOBHUX KaTiOHIB i aHiIOHIB Ta BAXKKHUX METAJIIB.
[IpoBeEHO KOMIUIEKCHY OLIIHKY SIKOCTI BiITIOBIHUX JpKEPeJ1, 30KPEMA OLLiHEHO MPUIATHICTb BKa3aHUX JKePEeJt AJ1s
Pi3HUX rOCNIOJAPChKUX Lisieil. Pe3ysbTaTu CBigyaTh, o 6i1b1IicTh BOAHUX 00'€KTIB, BKIIOYao4u p. JJHicTep
BiITIOBiJAalOTh BUMOTaM [1J1s1 TOCIIOJJaPChKOI0 BUKOPUCTAHHS, 3pOIIEHHSI Ta [I03aKOPEHEBOT'O OOIIPUCKYBAHHS
CiJIbCBKOTOCIIOJAPCHKUX KyAbTyp. OfHaK, JiBa IPUTOKA p. JIHICTED MMOKa3aia HENPUIATHICTD IKepea Yepes
MiJBUIIEHHS BMiCTy TOKCUYHUX iOHIB, TAaKMX SIK HATPii, 1[0 MOXKE HETATUBHO BIJINHYTY Ha POCJIMHU. BU3HaYueHO
BMICT B&XKKMX METAJIIB, OCKIJIbLKM BUKOPUCTOBYBJIMCh HAHOYACTUHKY Cu i Zn, 4Ki IOTEHUIMHO MOXYTh
HAKOIMMYYyBaTUCh Y IVIOJAX, & TAKOXK POCJMHU MOXYTh HAKOIIMYYyBaTU TOKCU4HI esieMeHTU Pb2+ 1 Cd2+ i3 rpyHTY
BHACJIiJOK iHTeHCcHpiKaLlii po60TH KOPEHEBOi CUCTEMU 32 CTUMYJIALII PO3BUTKY POCJIMH HAHOLOOPUBAMU.
JocnimxkeHo 3MiHu BMicTy Cu2+ i Zn2+ B 1y10ax sI0J1yHi 32 I03aKOPEHEBOT0 BHECEHHSI HAHOYACTHHOK, a TaKOX
BU3HA4YEHi BapiaHTH, 10 CNIPUSJIV 3HMKEHHIO aKyMyJIsllii BaXKUX MeTasiB Pb2+ i Cd2+ y niopax. EkcnepyumenTn
TaKOX MiATBEPINJIN, 110 BUKOPUCTAHHS HAHOKOMILJIEKCIB Yy HU3BKUX KOHIIEHTpalisx (po3seneHHs 1:1000) e
0e3reyHrM i He YMHUTDh HEeraTUBHOI'O BIIJIMBY HA POCJIMHY Ta HABKOJIMIIHE CEPEIOBUIIE, IO € KII0OYOBUM
KPUTEPieM I CTaJIMX arpOTEXHOJIOTIN. OTpHUMaHi pe3yJbTaTy CBif4aTh PO MEPCIEKTUBHICTh BUKOPHUCTaHHS
Kap6aMiZakBaHaHOMETaJIiB Y CiIbCBKOMY rOCIIOJIaPCTBi, 30KpeMa [1J14 MiJBUIIEHHS €(PEKTUBHOCTI 10OpUB Ta
CTUMYJIIOBAaHHS POCTY POCJIMH. BofiHOYac HEOOXiIHO IPOAOBXKYBATU AOCIIKEHHS 010 €KOJIOTIYHOI 6e31eKn

TaKUX T€XHOJIOTIN.

2. The dissertation is devoted to the study of the properties of Cu, Zn, and Fe nanoparticles synthesized by the
erosion-explosive method (electro erosion dispersion), which can be used in agricultural production as
agrochemicals, in particular by comparing different methods of stabilization in solution and studying the
relationship between size, shape, type of ligand and agronomic efficiency. The second relevant direction of the
research is a comprehensive chemical-analytical assessment of the quality of water from local sources for
environmentally safe economic use in agricultural technologies for preparing fertilizer solutions for foliar feeding
of plants, fish farming, animal watering, and irrigation. Based on the results of the studies, the dependence of the



physicochemical properties and activity of particles on size and shape was assessed. In particular, nanoparticles of
transition metals, such as copper, zinc, and iron, have an increased tendency to aggregate in the aquatic
environment, necessitating their stabilization at the nano level for foliar application and improvement of
photosynthesis processes in plants. The use of urea (CO(NH2)2) as a neutral ligand for stabilizing nano-metals Cu,
Zn, and Fe in an aqueous solution was investigated. The established size of the synthesized native nanoparticles
and their complexes with urea using a transmission electron microscope was, on average, 30-50 nm. To study the
physicochemical properties of NPs, they were isolated from solutions by salting out with acetone. The performed
IR spectroscopic studies allow us to state that the copper and zinc nanoparticles obtained in an aqueous medium
by electroerosion dispersion are sols of the composition: {m[Cu0] - nCu+ - nOH} - xH20; {m[Zn0] - nZn2+ - nOH} -
xH20; {m[FeO0] - nFe2+ - nFe3+ nOH} - xH20. The EPR method confirmed the interaction with urea on the surface
layer of Cu and Fe nanoparticles as a manifestation of a change in the donor environment of d-metals under the
influence of CO(NH2)2 ligands. It was established that sols of nanoparticles Cu/Cu20, Zn/ZnO, and

Fe /FeO/Fe304 during stabilization with an aqueous solution of urea are transformed into microcrystallites of
coordination compounds of the general composition [Me(Ur)n(H20)m] with the conditional name of the
agrochemical ureaquananometal (UAM). During screening using the model object Allium cepa L., it was established
that aquasols of all transition metals at a concentration of 0.01IM in a dilution of 1:1000 did not show a phytotoxic
effect while stimulating plant growth. This opens prospects for using these agricultural compounds to stimulate
leaf productivity and crop yield. Laboratory studies confirmed that the mixture of UAM Cu, Zn, Fe has a fungistatic
and bacteriostatic effect against pathogens of fruit diseases, in particular apple trees, and can be used as an
alternative to chemical pesticides. further research on the example of water bodies of the Mogilev-Podilskyi
district of the Vinnytsia region of Ukraine regarding the chemical-analytical assessment of the leading indicators
of the quality of water sources, such as pH, mineralization, the content of basic cations and anions and heavy
metals, has been updated. A comprehensive assessment of the quality of the relevant sources has been carried out,
particularly the suitability of the specified sources for various economic purposes. The results show that most
water bodies, including the Dniester River, meet the requirements for economic use, irrigation, and foliar spraying
of crops. However, the left tributary of the Dniester River showed the unsuitability of the source due to the
increased content of toxic ions, such as sodium, which can negatively affect plants. The content of heavy metals,
since Cu and Zn nanoparticles were used, which can potentially accumulate in fruits, and plants can also
accumulate toxic elements Pb2+ and Cd2+ from the soil due to the intensification of the root system when
stimulating plant development with nano fertilizers was determined. Changes in the content of Cu2+ and Zn2+ in
apple fruits with foliar application of nanoparticles were studied, and options were identified that contributed to
reducing the accumulation of heavy metals Pb2+ and Cd2+ in fruits. The experiments also confirmed that using
nanocomplexes in low concentrations (dilution 1:1000) is safe and does not negatively impact plants and the
environment, a key criterion for sustainable agricultural technologies. The results indicate the prospects for using
ureaquananometals in agriculture, in particular, to increase the efficiency of fertilizers and stimulate plant growth.
At the same time, it is necessary to continue research on the environmental safety of such technologies.

Jep>kaBHHH peecTpaniliHuil Homep JiP:
IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKHU: PalioHabHe PUPOIOKOPUCTYBaHHS

CrpareriyHuii NpiopuTEeTHUH HaNIPSIM iIHHOBALLiMHOI Ais1JIBHOCTI: Illupoke 3aCTOCYBaHHs

TEXHOJIOTI! 6iJIbII YMCTOr0 BUPOOHUIITBA TA OXOPOHU HABKOJIMITHBOTO MPUPOTHOTO CEPEIOBUIIA
ITiZCcyMKH BOCIiIKEHHS: HoBe BUpIlIEHHS aKTyaIbHOTO HAYKOBOTO 3aBIAHHS
Iyo6sikarrii:
¢ 1. KpaBuenko O. O., 'animoBsa B. M., KomninieBuu B. A., Uypinos A. M., Ho6otap B. B. [TopiBHs/IbHA OLIiHKA SIKOCTI

IIMTHOI BOAY OKPEMUX HaceJleHuX NyHKTiB Moruiis-Ilofinbcbkoro paitony BiHHuUIIBbKOI o6s1acTi. biosoriuni

crucreMmu: Teopid ta inHosanii. 2020. T. 3. N2 11. C. 63-73.



e 2. KpaBuenko O. O., Xurtkesuu H. B., I'natiok T. T., Bopogaii B. B., Ho6oTap B. B. UyTnuBicTb (iTONATOr€HHUX i
Oys1IbO0YKOBUX OaKTeEPiil COi 10 MiKpOeJIeMeHTHUX [IpernapariB, OTPUMaHUX METOAMU €JIeKTPOIMITyJIbCHOI
abnauii. Bionoriuni cuctemu: Teopis Ta iHHoBanii. 2021. T. 12. N2 1. P. 36-43.

e 3. Hnatiuk T., Kravchenko O., Abarbarchuk L., Churilov A., Chobotar V. Influence of drugs produced by
electropulse ablation methods on the development of soybean phytopathogenic bacteria. Plant & Soil Science.
2023. Vol. 14. No. 3. P. 22-34.

¢ 4. Chobotar V., Kravchenko O., Tkalenko H. Effectiveness of nanoaquachelates of transition metals against
scab in industrial apple plantations. Quarantine and plant protection. 2024. No. 4 P. 29-35.

¢ 5. Chobotar V., Kopilevich V., Kravchenko O. Comprehensive Analytical Studies on the Efficiency of Foliar
Application of Nanofertilizers. Methods and objects of chemical analysis. 2025. Vol. 20. No. 2. P. 82-89.

e 6. Chobotar V. V., Kopilevich V. A., Kravchenko O. O. Analysis of Natural Water Quality in the Dniester River
Basin for Economic Utilization. Journal of Water Chemistry and Technology. 2024. Vol. 46. Iss. 6. P. 636-644.

HaykoBa (HayKOBO-TeXHi4Ha) MPOAYKILis: TexHOIOri]
ComiasibHO-eKOHOMIYHA CIPSIMOBAHICTb: NOJINIIEHHS CTaHy HABKOJIMIIHLOTO CEPEIOBUIIA

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCePTanii: [IianyeTses 10 BIPOBaIKEHHS

3B'130K 3 HAaYyKOBHMH TeMaMH: 0121U111595; 0115U003403

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHUKIB (KOHCYJIbTAaHTA)

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. Koninesny Bosmogumup A6paMoBrY

2. Volodymyr A. Kopilevych

KBasigikamis: 1. x. u., npodecop, 02.00.01
InenTudirkarop ORCHID ID: He sactocoyerbes
JopaTrkoBa indpopmamnis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjionanbHuit yHiBepcuTeT 6iopecypcis i

IPUPOJOKOPHUCTYBaHHS YKpaiHU

Kopg 3a €IPIIOY: 00493706

Micue3Haxoa KeHHS: By [epoiB O60ponu, 6y1. 15, Kuis, 03041, Vkpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

VII. BimomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB

OdiuiiiHi OIOHEHTH



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Crpyrunceka Haranis FOpiiBHa

2. Nataliia Y. Strutynska

KBasigikanis: 1. x. 1., ¢.z1., 02.00.01
ImenTudikarop ORCHID ID: 0000-0001-9738-9689
JonaTkoBa iHdopmanist:

IloBHe HaﬁMeHyBaHHﬂ IOPUOHUYHOL 0CO0M: KuiBchKuil HallioHaJIbHUIT yHiBepcuTeT imeHi Tapaca

IlleBuenka

Kopg 3a €IPIIOY: 02070944

MicneSHaXO;DKeHHﬂ: ByJI. Bonopumupcska, 6ya. 60, Kuis, 01033, Ykpaina
dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: YHiBEepCHTETChKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. MapuHin AHppiii IBaHOBUY

2. Andrii I. Marynin

KBasigikamis: . t. u., mou,, 05.18.12

InenTudikarop ORCHID ID: 0000-0001-6692-7472

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: HauioHanbHUIl YHIBEPCUTET XapPYOBUX TEXHOJIOTIH
Kopg 3a €IPIIOY: 02070938

Micuesﬂaxo,rm(ennﬂ: ByJI. Bonmopumupceka, 6ya. 68, Kuis, 01601, Ykpaina

dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jlixanos Aptyp ®enoposuy

2. Artur F. Likhanov

KBasigikamis: 1. 6. u., nor., 06.03.01

Imentudikarop ORCHID ID: 0000-0001-6580-7241



JoparkoBa iHdpopmamnist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii yHiBEpCUTET 6iOpECYPCiB i

NPUPOJOKOPHUCTYBaHHS YKpaiHU

Koga 3a €IPIIOY: 00493706

Micue3HaxoaKeHHS: By ['epois O60ponu, 6y, 15, Kuis, 03041, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu
InenTudikarop ROR:

CeKTOop HayKH:. YHIBEPCUTETCHKU

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JlTaBpuk Pycyan BosnogumupoBuy

2. Ruslan V. Lavryk

KBasigikanis: k. x. n., mo., 02.00.01
InenTudikarop ORCHID ID: 0000-0001-5219-1337
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHUYHOI 0COOHM: HauioHanbHuii yHiBepcuTeT 6iopecypcis i

IPUPOLOKOPUCTYBAHHS YKpaiHU

Kopg 3a €IPIIOY: 00493706

Micue3HaxoaKeHHS: By ['epois O60ponu, 6y, 15, Kuis, 03041, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBitiHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu
Inentudikarop ROR:

CeKTop HayKH:. YHIBEPCUTETCHKUIL

VIII. 3aKkJIl04Hi BiZOMOCTi

Biacue IIpizBume Im's [10-6aTbKOBI JlirBinOB JIMMTpO BikTOpOBUY

TOJIOBH pagu

Biacue Ipizsume Im's [10-6aTbKOBI JliTBiHOB [IMMTPO BikTOpOBUY

rOJIOBYIOYOTO Ha 3aciJaHHi

BigmoBiganbHuUii 3a MiZrOTOBKY Bospuyk Cepriit Bacusbosuy

00JIIKOBHX JOKYMEHTIB

Peectparop

VKpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZAIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

IisiIbHOCTI




