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Pedepar:

1. Incepraniiina po60Ta IpUCBIY€Ha BUBYEHHIO BMICTy BaXXKUX METaJIiB y OBOYax B YMOBAX iHTEHCUBHOTO
3eMJIEpPOOCTBA 3a CYYaCHUX KJIIMAaTUYHUX 3MiH. HaykoBa HOBM3HA pe3yJIbTaTiB JOCIiIKEHD [IOJISITa€ Y BUBYEHHI
YPO’KaHOCTI Ta iIHTEHCUBHOCTI HAKOMMYEHHS BKKUX METaJIiB OBOYAMU 3a Pi3HOI'O 3BOJIOKEHHS I'PYHTIB,
MiHepaybHOTO iX y0OpeHHs Ta Iepioy TPMBAJIOCT] iX BereTallii B cyyacHUX eKoJIoriyHuX yMoBax Jlicocteny
[TpaBo6epexxHoro. CyyacHMi! arpoeKoJIOriYHUI CTaH IPYHTIB XapaKTepU3yeThCsl Pi3HOMAHITHUM 3a0pyJHEHHSIM Ta
Ierpajalielo BHACIAOK iHTeHCU(iKallil raaysi poCIMHHULITBA. 30KpeMa, MiHiMi3allis KyJbTyp B CiBO3MiHi,
MaKkCHMaJlbHe BUKOPUCTAHHS MiHepabHUX LOOPUB Ta 3aCTOCYBaHHS 3aC06iB 60pOTHOU 3 OypsiHAMM i IIKiZHMKaMU
POCJIVH, IPU3BOLUTE [0 HAKONIMYEHHS Y BUPOLIEHIN IPOAYKLii PI3HUX TOKCUKAHTIB B TiM YMCJIi | BAXKKMX METAJIIB.
KnimaTuuHi pakTopy B Cy4aCHMX YMOBaXx Pi3Ko 3MiHIOIOTbCSI, @ came B yMoBax Jlicocreny Ha 0,5 °C Bif6ys10Ch
MigBUIEHHS TEMIIEPATYPY, SK B JIiTHIN TaK i B 3uMOBUi1 nnepiogu. CyTTeBi 3MiHM ITPOTATOM POKY CIIOCTEPIraroThC i

3 3HW)KEHHSM KiJIbKOCTi OIafiB, ajie mopsiy 3 UM BiIMiY€eHO aHOMaJIbHO BUCOKiI HOPMH, 110 BUNALAI0Th 32 KOPOTKUM



nepion. I1eBHi 3MiHHU BifOyJIMCh i y TEXHOJIOTII BUPOIIYBaHHI OBOUYEBUX KYJbTYP, @ CAME CIIOCOOU MiIBUILIEHHS
YPOKaNHOCTI, SIKi IIepeBa’kHO 6a3yI0ThCS HA BUKOPUCTAHHI BUCOKUX HOPM MiHepasibHUX JOOPUB Ta [TOPIBHSIHO MaJjlo
opraHiuHux. To6TO cyyacHi IPUPOSHO-KIiMaTU4HI Ta BUPOOHUYI YMOBU BUPOLILYBaHHS OBOYIiB XapaKT€PU3YIOTbCS
IIEBHUMU OCOOJIMBOCTSIMU BiJl IKMX3 3QJI€KUTh, K YPOXKANHICTD TaK i sIKiCTb BUPOOsIeHOI MpoayKuii. OcobanBoro
3aHENOKOEHHS SIK Y IIPAKTHUKIB TaK i y HAyKOBLIiB HabyBae 3pOCTal4Mil PiBeHb HAKOIIMYEHHS B I'PYHTax
CiZIbCBKOTOCIIOAAPCHKUX YTiflb BAXKKUX METAJIIB, SIKi MirpyIOTh y OBOUi 3HMKYIOUH iX SIKICTh Ta GE3IIEKy.
HapxomKeHHs BaKKAX METalliB Y aTMOC(EPHE NOBITPs 3 BUKUAAMU IPOMHUCJIOBOCTI 3 YaCOM IIPU3BOJUTD 110
OCifiaHHS iX Ha MIOBEPXHIO JliTocPepu 3a6pyAHIOI0YY I'PYHTH, TUM CAMUM CTBOPIOIOYU IIEBHI TpO6GIeMU
BUPOOHHULITBA [TPOAYKLil POCIMHHUIITBA B TiM YKCJIi | OBOUiBHULITBA. BogHOUYac, HEOOXiTHO BiMITUTH i
HAJXOIKEHHS BXKKUX METAJIiB y IPYHTU BHACJIIJOK iX BUKOPUCTaHHS B CiJIbCbKOTOCIIOJAPCbKOMY BUPOOHMIITBI
0Cc06MBO y pOCIMHHULTBI. Ha cborogHimHii yac B ymoBax Jlicocteny ITpaBo6epeKHOro BUpOOHMKOM OBOYIB, € SIK
iHAMBinyabHI BITaCHUKY, TaK i pepMePChbKi FOCIOAAPCTBA B SIKUX TEXHOJIOTII BUPOLIyBaHHS! MOXKYTb B I1€BHiil Mipi
BiIpi3HATHCE. 3a JaHOTO BUPOOHUIITBA HE 3aBXK1 MOKJIMBO CIIPOTHO3yBAaTH iHTEHCUBHICTh HaJIXO/I’KEHHS BaXKKUX
MeTaliB Y 0BOYi. TOMy BUPOIIyBaHHS OBOYIB 32 TaKMX YMOB Ma€ OYTH IiJi IOCTIHUM KOHTPOJIEM 32 iX SIKICTb Ta
6e3nexo0. Y BCTYIHii1 4acTUHI KBasli(ikaliliHOi HayKOBOI Ipalii 06IPyHTOBAHO aKTyaJIbHICTb TEMU JOCiIKEHHS,
c(OpPMYIbOBAHO METY i 3aBJIaHHS, BUCBITJIEHO HAYKOBY HOBM3HY Ta IIPAKTUYHE 3HAYEHHS OJJ€P>KaHUX PEe3yJIbTaTiB.
Y nepmomy po3pijsii HaBeIEHO aHaJli3 BITYM3HSIHUX Ta 3aKOPJOHHUX JIITEPATYPHUX JIPKEPEJI CTOCOBHO BUPOIIYBaHHS
0BOY€BOI IPOAYKLii, (PaKTOpiB, O POPMYIOTh YPOSKANHICTB, SKIiCTb i 6€31eKy NPOAYKLii OBOUiBHHUIITBA,
XapaKTEPUCTUKY IPKEePes HAIXOIPKEHHS BaKKMX METaJIiB B HABKOJIUIIHE CEPENOBHUIIE Ta HACIIAKY BUKOPUCTAHHS
POCIMHHOI IPOAYKLii ofep>KaHoi B yMOBax 3a0pyIHEHHS! CilIbCbKOTOCIIOIAPChKUX YIilb BAXKKUMU MeTajlaMu B
Xap4yyBaHHI HaceJleHHs. Y IpyroMy po3[ijii IPpOBeeHO aHaji3 I'PYHTOBO-KJIIMaTUYHUX YMOB OCJIiIPKEHHS,
CIIOCTEPEKEHHS Ta aHaJli3 IOTOJHUX YMOB, 110 CKJIAJIACA I1if] YaC BETETALiITHOIO NIepiofy OBOYEBOI IIPOLYKILI.
[IpoanamnizoBaHi CIpusATINBI i4 HECTIPUATIUBI POKU BUPOILYBaHHS KyJIbTYPH 3a TriApOTEPMIYHMM pexumoM. HagaHo
XapaKTEPUCTUKY JOCTIIKyBaHUM COPTaM, OITMCAHO METOAM JOCIIIPKEHHS. Y PO3/lijlaX €KCIIEPUMEHTAIbHUX
HaMpsIMKIB JYCepTaLifiHOi pOOOTH ONMCaHi pe3yJIbTaTH JOCIiI>)KeHb HAKOIIMYEHHS BaKKUX METaJliB Ta
MiKPO€JIEMEHTIB OBOYAMHU 32 CY4aCHOI'O TEXHOTEHHOI'O HaBaHTAXXEHHS, B YMOBaxX 3aKPUTOT'O [PYHTY, 32 Pi3HOTO
nepiony ix BUPOLIYBaHHS Ta 3a Pi3HOT0 MiHepasibHOro yo0peHHs. OGIPYHTOBAaHO €KOHOMIUHY OIiHKY pe3yJIbTaTiB
nociigkeHb. JToCHiIKeHHs 3a TEMOIO AucepTalii nposoguiu Blponosxk 2021-2023 pokiB Ha CipuXx JIiCOBUX I'PYHTax
BinunuunHu B ymosax Jlicocreny ITpaBo6epeskHOro. 3a pesyibTaTaMu AOCIiIKEHHS] BCTAHOBJIEHO, 1110 Y Cipomy
J1iCOBOMY I'PYHTI BMicT Kangmito ckiagas 0,22 mr/kr, mo Hwkde 3a ['IIK y 3,2 pasa, offHaK BMiCT [JbOTO TOKCUKaHTa
IepeBUIyBaB JOIYCTUMI PiBHI y IJI07ax ropoxy oBoueBoro y 1,6 pasa, Togj K y moax kabaukis Ta Oripkis
NIEPEBUILEHD JAHOTO €JIEMEHTA HE CIIOCTEPIraaoch. BMiCT IMHKY i Mifii y Iy1ofax ropoxy, KabaukiB Ta OripKiB He
nepesumysas ['JIK. BupoiyBaHHS pebKy ITOCIBHOI Ta CajlaTy JIMCTOBOTO B yMOBAX MTOCTIMHOTO TEXHOTE€HHOIO
HaBaHTAKE€HHS Ha I'PYHTH, CYyIIPOBOJKYBAJIOCS 3HIDKEHHSIM BMiCTy B JaHMX OBOYAX CBUHIIO, KaIMilO Ta IUHKY Ha
3axuleHux rpyHrax y 1,51 1,5 pasa ta 1,05 pasa i 1,8 pasa Ta 1,23 pasa 1,12 pa3a nopiBHSIHO 3 aHaJIOTiYHOIO
IIPOJYKLi€I0 BUPOLIEHOIO B YMOBaX BiIKDUTOTO I'PYHTY

2. The thesis is devoted to the study of the content of heavy metals in vegetables under the conditions of intensive
agriculture under modern climatic changes. The scientific novelty of the research results lies in the study of the
productivity and intensity of accumulation of heavy metals by vegetables under different soil moisture, their
mineral fertilization and the duration of their vegetation in the modern ecological conditions of the right-bank
forest-steppe. The modern agro-ecological state of soils is characterized by various pollution and degradation due
to the intensification of the crop industry. In particular, the minimization of crops in crop rotation, the maximum
use of mineral fertilizers and the use of means of control of weeds and plant pests leads to the accumulation of
various toxicants in the grown products, including heavy metals. Climatic factors in modern conditions change
dramatically, namely in the conditions of the forest steppe, the temperature increased by 0.5 °C, both in summer
and in winter. Significant changes during the year are also observed with a decrease in the amount of
precipitation, but along with this, abnormally high rates falling in a short period were noted. Certain changes have
also taken place in the technology of growing vegetable crops, namely methods of increasing productivity, which



are mainly based on the use of high rates of mineral fertilizers and relatively few organic fertilizers. That is,
modern natural-climatic and production conditions for growing vegetables are characterized by certain features
on which both the yield and the quality of the produced products depend. A growing level of accumulation of
heavy metals in the8 soils of agricultural lands, which migrate into vegetables, reducing their quality and safety, is
of particular concern to both practitioners and scientists. The penetration of heavy metals into the atmospheric air
with industrial emissions over time leads to their settling on the surface of the lithosphere, contaminating the soil,
thereby creating certain problems in the production of plant products, including vegetable production. At the
same time, it is necessary to note the entry of heavy metals into the soil as a result of their use in agricultural
production, especially in crop production. Currently, in the conditions of the rightbank forest-steppe, the
producers of vegetables are both individual owners and farms in which cultivation technologies may differ to a
certain extent. With this production, it is not always possible to predict the intensity of heavy metals entering
vegetables. Therefore, growing vegetables under such conditions must be under constant control for their quality
and safety. In the introductory part of the qualifying scientific work, the relevance of the research topic is
substantiated, the goal and task are formulated, the scientific novelty and practical significance of the obtained
results are highlighted. The first chapter provides an analysis of domestic and foreign literary sources related to
the cultivation of vegetable products, factors that shape productivity, quality and safety of vegetable products,
characteristics of the sources of heavy metals entering the environment and the consequences of using plant
products obtained in conditions of contamination of agricultural land with heavy metals in food people. In the
second chapter, an analysis of the soil and climatic conditions of the study, observation and analysis of weather
conditions during the growing season of vegetable production was carried out. Favorable and unfavorable years of
crop cultivation under the hydrothermal regime were analyzed. The studied varieties are characterized, the
research methods are described. In the sections of the experimental directions of the dissertation describe the
results of studies on the accumulation of heavy metals and trace elements by9 vegetables under modern man-
made loads, under conditions of closed soil, during different periods of their cultivation and under different
mineral fertilizers. The ecological and economic assessment of research results is substantiated. Research on the
topic of the thesis was conducted during 2021 - 2023 on the gray forest soils of Vinnytsia in the conditions of the
right bank forest steppe. According to the results of the study, it was established that the content of cadmium in
the gray forest soil was 0,22 mg/kg, which is 3,2 times lower than the maximum permissible limit, but the content
of this toxicant exceeded the permissible levels in the fruits of vegetable peas by 1,6 times, while in no excess of
this element was observed in zucchini and cucumber fruits. The content of zinc and copper in the fruits of peas,
zucchini and cucumbers did not exceed the MPC.
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