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Pedepar:

1. IncepraujiiiHe OOCiIPKeHHS IPUCBIYEHO BUBYEHHIO IIPO6IeMU J1aBOPATOPHOTO KOHTPOJIIO BMICTY KCEHOOIOTHKIB
y BOOHUX €KOCUCTeMax Ta NPOAyKLii pOCIMHHULITBA. MeTa IOCIIiIPKeHHSI 110JIsIra€e y BUBYEHHI Pi3uKO-XiMiuHUX
YMOB, SIKi MiIBUIIYIOTh €(PEKTUBHICTb BUBHAYEHHS BMiCTy KCEHOOIOTUKIB B 06'€KTaX POCJAUHHUIITBA Ta
HaBKOJIMIIHBOTO CEPEIOBUILA, a TAKOK PO3LUIMPEHHS CIIEKTPa KOHTPOJIbOBAHUX KCEHOOIOTHUKIB B OAHII TPOOi
BiZJTOBiHO 1O BUMOT €BPOMNENCHLKUX PEIJIAMEHTIB. Y IucepTallii BUpilleHO HAayKOBO-TIPUKJIAHE 3aBIaHHS 010
BJOCKOHAJIEHHSI METO/IiB aHAJIITUYHOTO KOHTPOJIIO KCEHOOIOTUKIB Y BOGHUX €KOCUCTEMAX Ta MPOIYKLIii
POCIMHHUTLBA. YJOCKOHAJIEHO KOMIIJIEKC XPOMAaTOrpapiyHMX METOiB KOHTPOJIIO NECTULMAIB Ta iHIUX
KCEHOOIOTUKIB, 30KpeMa i3 3aCTOCYBaHHSIM ra3oBoi xpomartorpadii 3 Mac-CieKTpOMeTPUIHUM [IE€TEKTOPOM
(I'X/MC) ta BucokoedekTuBHOi pinuHHOi Xxpomarorpadii 3 YO-gerekuieto (BEPX /VO), mo 3a6e3ne4yioTh



HiABUILEHY TOYHICTb, CEJIEKTMBHICTb Ta HAilHICTh BUBHAYEHHS 3aJIMIIKOBUX KiJIbKOCTEN 3a6pyAHIoBadiB. Ha 0CHOBI
(}i3uKO-XiMIUHUX BIaCTUBOCTEN KCEHOGIOTUKIB 6YJI0 BU3HAUEHO KJIIOYOBI [TapaMeTpH, sIKi BIVINBAIOTh Ha
eeKTUBHICTb eKCTPaKii Ta nojasnpinoi ineHTrudikanii pedyoBUH y CKIaHUX MaTpULSIX. BCTaHOBIEHO
3aKOHOMIPHOCTi pO3MOIisTy KCEHOOIOTHKIB Y CUCTEMIi «PO3YMHHUK — TOMOT€HI3aT POCIMHHOI CHPOBUHUY,
BPaxXOBYIOYM TaKi XapaKTePUCTUKH, K logP, MospHiCTh, AUNONBHUN MOMEHT TOILO. JI0CHiIKeHO BIJIUB JIorapudmy
KoediljieHTa posnofiny okraHos-Boaa (logP), AUnoJbHOrO0 MOMEHTY Ta rifpodo6HOCTi Ha e(PEeKTHUBHICTh
eKCTpakLiiiHoro BunyyeHHs. CHOpPMYJIbOBAHO [IOJIOKEHHSI IIPO Te, 10 €(PEKTUBHICTb BUITYyYE€HHS 3aJI€KUTh Bi]
y3roIKEHOCTI MOJISIPHOCTI aHAJIITYy 3 eKCTPareHTOM, a TAKOX BiJl BUOOPY peXXUMy eKcTpakuii. Po3pobieHo
METOJMYHi MiZIX0AY IO IPOrHO3yBaHHS €PEeKTUBHOCTI eKCTpakiii 3a logP, 1m0 MOKyTh 6yTH BUKOPUCTAHI [1Jis1
[IOTIEPEHbOTO MOJIEJII0BAaHHS YMOB aHAJIITUYHOTO Ipouecy. OGIPyHTOBAHO i OIITUMI30BAaHO YMOBU
IpOOOMIArOTOBKY [J1s1 POCJIMHHYX MaTPULlb, O 3a6e3Medye MilBULIEHHS €(EeKTUBHOCTI BUITYYEHHS L[i/IbOBUX
CIIOJIYK i CIIpusie MiBUIIEHHIO aHaliTUYHOI BiITBOPIOBAHOCTI pe3yJbTaTiB. PO3p06yieHO ONTHMiI30BaHi yMOBU
IIPOOOIIITOTOBKY 3 BUKOPUCTAHHIM METOZiB PiAMHHO-PIIMHHOI Ta TBEpA0Qa3Hoi eKCTpakliii, 110 3a6e3nedyioTsh
nigBuIieHy eQeKTUBHICTL BUIy4YEHH 3a0pyIHIOBayiB. 3alIpONIOHOBAHO IIPOLIEC €KCTPAKIii, 3aCHOBaHUN Ha
BCTaHOBJIEHUX (i3UKO-XiMiYHUX IapaMeTpax, 1o N03BOJIsE MiABUIIUTY YyTIUBICTb Ta HAAINHICTb aHATITUYHOTO
KOHTPOJII0. Y po60Ti arpoboBaHoO Mifxoau 1o xpoMatorpadiyHoro aHamisy nectuumis i [TAY 3 BUKOpHUCTaHHIM
razoBoi xpomaTtorpadii 3 Mac-ClIeKTpOMeTPUYHUM JIETEKTOPOM, a TAKOX piguHHOi XpoMaTtorpadii 3 YO-netexuieo.
[IpoBeneHO KOMIIJIEKCHI JOCTiIKEHHS €JIEMEHTHOrO CKJIaZly IIOBEPXHEBUX BOJI, [TOB'SI3aHOTO i3 3a0pyAHEHHIM
BLKKVMMY METAJIAMU T 3aJIMIIKAMU [IECTULUIB, O JO3BOJIUIIO 30iICHUTH €KOJIOTO-aHAJIITUYHY OL[iHKY CTaHY
BOJHMX pecypciB. OTpUMaHi pe3yibTaTi MOXYTb OyTHU BUKOPUCTaHI /1151 BIIOCKOHAJIEHHSI MOHITOPUHTY,
Iep>KaBHOTO €KOJIOTIYHOTO HaIJIsIy Ta PO3POOKM HOPMAaTUBHOI JOKyMeHTallii y cdepi 6€31e4Horo
BOJOKOPUCTYBaHHS. [IpakTH4HE 3HAUEHHSI POOOTH I0JISITa€ Y CTBOPEHHI HAYKOBO OOI'PDYHTOBAHMX METOAMYHUX
IiAXOiB 1O OLIIHKY 6e3Me4YHOCT IPOYKLii POCJNHHULTBA Ta BOAHUX 00’€KTiB 32 N0Ka3HMKAMU 3aJIMIIKOBUX
KiJIbKOCTE KCEHOOIOTUKIB, @ TAKOXK Y BIIPOBAI)KEHHI pe3yJIbTaTiB y IPaKTUKY Lisi/IbHOCTI 1abopaTopiit
€KOJIOTIYHOI'O Ta arpoXiMiYHOTO KOHTPOJIIO. 3aIIPOIIOHOBAHO MOJEJb aHaNITUYHOTO KOHTPOJII0 KCEHOOIOTHUKIB, 110
BKJIIOYAE: L[iIbOBUII 6JIOK (M€Ta, BUMOTH 10 6€311eYHOCTi XapuOBUX IIPOAYKTIB i BOAU, CTaHAAPTU3ALL ), BMICTOBO-
IpoliecyanbHuil (METOOUKY eKCTpaKlii, xpomaTorpadgiuHuil aHali3, Ipo6oIigroToBKa), iarHOCTUYHUH (OLiHKa
e(eKTUBHOCTI BUJTYYEHHS, BiITBOPIOBAHOCT] pe3y/bTaTiB, BUBHAYEHHS [10XUO0K). BepudikosaHo gieBicTb Moeri
IIJISXOM €KCIIEPUMEHTAIbHOTO AOCII)KEHHS y JJabopaTOpHUX YMOBax. [IpoBenieHO pOpMyBaIbHUM €KCIIEPUMEHT i3
BITPOBAJI’KEHHS 3aITPOTIOHOBAHNX METOIUK, SIKUH JOBIB ix eeKTUBHICTh. 30KpeMa BJIasIOCs NOCITTU 3POCTAaHHS
TOYHOCTI Ta BiZITBOPIOBAHOCTI BUBHAYEHHS 3aJIMIIKOBUX KiJIbLKOCTEN MECTULNIB Y POCIIMHHINA NPOIYKIIii.
YnpoBampKkeHHs MOAM(IKOBAHUX METOAYK Y MPAKTUKY €KOJIOTIYHOTO MOHITOPUHTY Ta JIA00PATOPHOIO KOHTPOJIIO
IOBEJIO IX HAMIMHICTb, EKOHOMIYHY JOLJIbHICTb TA BiAIIOBIIHICTE Cy4aCHUM HOpMATUBHUM Bumoram €C.
[TlepcneKTUBHUMU HaIpsiMaMu NOJAbIINX HAYKOBUX JOCIIKEHb MOXKYTh CTAaTH LM pOBizallisg aHaliTUMHOTO
MOHITOPUHTY, aBTOMAaTHU3allisl IPOOOIiArOTOBKY, CTBOPEHHS iHTEIPOBAHUX aHAINITUYHUX IJ1IAaTPOPM 117151

KOMIIJIEKCHOT'O KOHTPOJIIO 3aJIMITKOBUX KiJIbKOCTE KCeHODiOTHKIB Y CKIIaJHUX 00'eKTax J_IOBKiJIJIH.

2. The dissertation research is dedicated to studying the problem of laboratory control of xenobiotic content in
aquatic ecosystems and crop production. The aim of the study is to examine the physicochemical conditions that
enhance the effectiveness of determining xenobiotic levels in agricultural products and the environment, as well as
to expand the range of controlled xenobiotics in a single sample in accordance with European regulations. The
dissertation solves an applied scientific problem related to the improvement of analytical methods for controlling
xenobiotics in aquatic ecosystems and crop production. A comprehensive set of chromatographic methods for
pesticide and other xenobiotic control has been improved, particularly using Gas Chromatography-Mass
Spectrometry (GC-MS) and High-Performance Liquid Chromatography with UV detection (HPLC /UV), which
ensure increased accuracy, selectivity, and reliability in determining residual contaminants. Based on the
physicochemical properties of xenobiotics, key parameters influencing the efficiency of extraction and subsequent
identification of compounds in complex matrices were determined. The distribution patterns of xenobiotics in the
"solvent - plant raw material homogenate" system were established, taking into account characteristics such as



logP, polarity, dipole moment, and others. The influence of the octanol-water partition coefficient (logP), dipole
moment, and hydrophobicity on the efficiency of extraction was investigated. It was substantiated that extraction
efficiency depends on the compatibility of the analyte’s polarity with the extractant, as well as on the selected
extraction mode. Methodological approaches were developed for predicting extraction efficiency based on logP,
which can be used for preliminary modeling of analytical process conditions. The conditions for sample
preparation for plant matrices have been substantiated and optimized, improving the extraction efficiency of
target compounds and enhancing analytical reproducibility of results. Optimized sample preparation conditions
using liquid-liquid and solid-phase extraction methods have been developed, which ensure increased extraction
efficiency of contaminants. An extraction process based on established physicochemical parameters has been
proposed, which improves sensitivity and reliability of analytical control. Approaches to chromatographic analysis
of pesticides and PAHs using Gas Chromatography-Mass Spectrometry and High-Performance Liquid
Chromatography with UV detection have been tested in the work. Comprehensive studies of the elemental
composition of surface waters related to contamination by heavy metals and pesticide residues have been
conducted, enabling an ecological-analytical assessment of water resources. The obtained results can be used to
improve monitoring, state ecological supervision, and the development of regulatory documentation in the field of
safe water use. The practical significance of the work lies in the creation of scientifically grounded methodological
approaches for assessing the safety of crop products and water bodies based on the residual xenobiotic content, as
well as in the implementation of the results into the practice of environmental and agrochemical control
laboratories. A model for the analytical control of xenobiotics has been proposed, which includes: the target block
(goals, food and water safety requirements, standardization), the content-process block (extraction methods,
chromatographic analysis, sample preparation), and the diagnostic block (evaluation of extraction efficiency, result
reproducibility, error determination). The effectiveness of the model has been verified through experimental
laboratory research. A formative experiment on the implementation of the proposed methodologies was
conducted, proving their effectiveness. In particular, the accuracy and reproducibility of determining residual
pesticide levels in plant products were improved. The introduction of modified methodologies into environmental
monitoring and laboratory control practices proved their reliability, economic feasibility, and compliance with
current EU regulatory requirements. Promising directions for future scientific research may include the
digitalization of analytical monitoring, automation of sample preparation, and the creation of integrated analytical

platforms for comprehensive control of residual xenobiotics in complex environmental objects.
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