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Pedepar:

1. Incepraujiiine 0OCiIpKEHHs IPUCBSIYE€HO BUBYEHHIO IIPOGJIEMH J1a60PAaTOPHOTO KOHTPOJIIO BMICTY KCEHOOIOTUKIB
y BOOHUX €KOCUCTEMAX Ta NPOAYKLii pOCIMHHULITBA. MeTa IOCIIiI)KEHHS N10JIsIra€ y BUBUEHHI (Pi3MKO-XiMiUHHAX
YMOB, §IKi MiBUIIYIOTb €(PEKTUBHICTb BU3HAYEHHS BMICTy KCEHOOIOTUKIB B 00’€KTaX POCIMHHULTBA Ta
HAaBKOJIMIIHBOTO CEPEIOBUINA, 2 TAKOK PO3UIMPEHHSI CIIEKTPa KOHTPOJIbOBAHUX KCEHOBIOTHUKIB B OIHIl ITPO6i
BiZJITOBiZJHO 10 BUMOT €BPOIENCHKUX PEIVIAMEHTIB. Y IUCcepTallii BUPIlIeHO HAYKOBO-TIPUKJIAHE 3aBIAHHS 00

BJJOCKOHAJIEHHSI METO/IiB aHaJIiTUYHOTO KOHTPOJIIO KCEHOOIOTUKIB Y BOIHUX €KOCUCTEMax Ta TPOAYKLi



POCJIMHHUTLBA. YIOCKOHAJIEHO KOMILJIEKC XPOMAaTOrpapiyHMx METOiB KOHTPOJIIO MECTULMAIB Ta iHIUX
KCeHOOIOTUKIB, 30Kpema i3 3aCTOCYBaHHSIM ra3oBoi xpomartorpadii 3 Mac-CrieKTpOMeTPUYHUM [IE€TEKTOPOM
(I'X/MC) ta BucokoedekTuBHOi pinuHHOi XxpoMarorpadii 3 YO-gerekuieto (BEPX /VO), mo 3a6e3nedyioTh
HiABUILEHY TOYHICTb, CEJIEKTMBHICTb Ta HAJilHICTh BUBHAYEHHS 3aJIMIIKOBUX KiJIbKOCTEN 3a6pyHIoBadiB. Ha 0CHOBI
(i3uKO-XiMIUHMX BIACTUBOCTEN KCEHOOIOTUKIB OyJI0 BU3HAUEHO KJIIOYOBi IapaMeTpH, SIKi BIUIUBAIOTh HA
eeKTUBHICTb eKCTPaKii Ta nopasnpioi ineHTrudikalii pe4oBUH y CKIaHUX MaTpULSIX. BCcTaHOBIEHO
3aKOHOMIPHOCTI pO3N0[1isTy KCEHOOIOTHKIB Y CUCTEMIi «PO3YMHHUK — TOMOT€HI3aT POCINHHOI CHPOBUHUY,
BPaxOBYIOUM TaKi XapaKTEPUCTUKHY, K 10gP, NOJIpHICTh, JUMOIBHUI MOMEHT TOIO. Jl0CIiI)KeHO BIJIUB JIorapupmy
KoedilieHTa po3nofiny okraHos-Boaa (logP), AUnoJIbHOrO0 MOMEHTY Ta rinpodo6HOCTI Ha e(PEeKTHUBHICTb
eKCTpakiiiHoro BusyyeHHs. CGOpPMYJIbOBAHO [10JIOKEHHSI IIPO Te, 10 €(PEKTUBHICTh BUJIyY€HHS 3aJI€KUTh Bif]
Y3rOJPKEHOCTI MOJISIPHOCTI aHAJIITY 3 EKCTPAreHTOM, a TAKOX BiJl BUOOPY PEXXUMY eKCTpakii. Po3pobaeHo
MEeTOMYHI MiIX0AM 0 MPOrHO3yBaHHS e(PEeKTUBHOCTI eKcTpakiii 3a 1ogP, mo MoXyTb 6yTH BUKOPUCTaHI 118
[IOTIEPEIHbOTO MOJIEJII0BAaHHS YMOB aHAJIITUYHOTO pouecy. OGIPyHTOBAHO i OIITUMI30BAaHO YMOBU
IpO6OIIArOTOBKY [J1s1 POCIMHHUX MaTPUllb, 10 3a6e31edye MiBULIEHHS ePeKTUBHOCTI BUITYYEHHS LiJIbOBUX
CIIOJIYK i CIIpHsi€e MiJBUILIEHHIO aHAJITUYHO]I BiTTBOPIOBAHOCTI pe3yJIbTaTiB. PO3p06sI€HO ONTUMi30BaHi yMOBU
IIPOOOIIArOTOBKY 3 BUKOPHUCTAHHIM METOZIB PiIMHHO-PIIMHHOI Ta TBEpHoQa3HOi eKCTpaKkliii, 1o 3a6e3rnedyioTs
nigBuleHy eeKTUBHICTb BUJIyYEHHS 3a0pyHIOBayiB. 3alIpOIIOHOBAHO NPOLIEC eKCTPaKllii, 3aCHOBaHU Ha
BCTAHOBJIEHUX (Pi3UKO-XiMIYHMX NTapaMeTpax, 10 JO3BOJIS€ NMiJBUIIUTY YyTIUBICTb T HAAIMHICTb aHAJIITUMHOTO
KOHTPOJI0. Y PO6OTi arpo60BaHO MiAX0au 10 XpomaTorpadivyHoro aHanizy nectuuiis i [TAY 3 BUKOpUCTaHHSAM
razoBoi xpomaTtorpadii 3 Mac-ClIeKTpOMeTPUYHUM JIETEKTOPOM, a TAKOX piguHHOi XpomaTtorpadii 3 YO-nerexuiero.
[TpoBeneHO KOMIIJIEKCHI OCTiIKEHHS €JIEMEHTHOIO CKJIaJly IIOBEPXHEBUX BOJI, [TOB'SI3aHOTO i3 3a6pyAHEHHIM
BKKMMU METaJlaMU Ta 3aJIMIIKaMU NEeCTULINIB, IO JO3BOJIMIIO 31iiCHUTH €KOJIOTO-aHAITUYHY OLIiHKY CTaHy
BOIHMX pecypciB. OTpUMaHi pe3ybTaTi MOXYTb OyTH BUKOPUCTaHI /1151 BIOCKOHAJIEHHSI MOHITOPUHTY,
Ilep>KaBHOTO €KOJIOTiYHOTO HaIJIsIy Ta PO3pOOKY HOPMAaTUBHOI JOKyMeHTallii y cdepi 6€e31eqHoro
BOJOKOPUCTYBaHHSL. [IpakT4He 3HaYEHHs1 POOOTHU IOJISITa€ Y CTBOPEHHI HAYKOBO OOI'PYHTOBAHMX METOANYHUX
IiAXOMiB 1O OLiHKY 6€31eYHOCTi IPONYKLii POCJNHHUITBA Ta BOAHUX 00’€KTIB 32 I0Ka3HUKAMU 3aJIMIIKOBUX
KiJIbKOCTEl KCeHOOIOTUKIB, @ TAKOXK Y BIIPOBAPKEHHI pe3yJIbTaTiB y IPaKTUKY Iisi/IbHOCTI 1abopaTopiit
€KOJIOTIYHOI'O Ta arpoXiMiYHOTO KOHTPOJIIO. 3aIIPOTIOHOBAHO MOJEJb aHaNITUYHOTO KOHTPOJII0 KCEHOOIOTHUKIB, 1110
BKJIIOYAE: LiNbOBUM OJIOK (M€Ta, BUMOTH 10 6€3MI€YHOCTi Xap4OBUX IIPOAYKTIB i BOAU, CTaHAAPTU3ALlisl), 3MICTOBO-
IIpoLecyasbHuil (METONUKY eKCTPaKLii, xpomaTorpadiuHui aHanis, Ipo6oIigroToBKa), iarHOCTUYHUH (OL[iHKa
e(eKTUBHOCTI BUJTYYEHHS, BiITBOPIOBAHOCT] pe3yJbTaTiB, BU3BHAaYEHHs [10XU60K). BepudikoBaHo gieBicTb Moeri
IIJIIXOM €KCIIEPMMEHTAJIBHOTO AOCIIKEHHS Y 1ab0paTOpHUX YMOBax. [IpoBefieHO GOPMYBalbHAN €KCIIEPUMEHT i3
BIIPOBA/P)KEHHSI 3aIIPOIIOHOBAHMX METOMMK, SIKUH [IOBIB ix e(peKTUBHICTh. 30KpeMa BAAIOCS NOCATTU 3POCTaHHS
TOYHOCTI Ta BiZITBOPIOBAHOCTi BUBHAUYEHHS 3aJIMIIKOBUX KiJIbLKOCTEN MECTULIAIIB Y POCIIMHHIN NPOIYKIIil.
YnposagpkeHHs MOAM(IKOBaHUX METOAUK Y PAKTUKY €KOJIOTIYHOTO MOHITOPUHTY Ta JIA00PATOPHOIO KOHTPOJIIO
JIOBEJIO IX HAMIVHICTh, EKOHOMIYHY JOLJIbHICTh TA BiAIIOBIIHICT Cy4aCHUM HOpMATUBHUM Bumoram €C.
[lepcneKTBHUME HaNIpsIMaMHu IIOJAJbIINX HAYKOBUX JOCIIIKEHb MOXKYTb CTAaTH UPOBi3allis aHaIiTUIHOTO
MOHITOPUHTY, aBTOMaTU3allisl IPOOOIiArOTOBKY, CTBOPEHHS iHTEIPOBaHUX aHAIITUYHUX IJ1IaTPOPM 17151

KOMIIJIEKCHOT'O KOHTPOJIIO 3aJIMIIKOBUX KiJIbKOCTEM KCeHODiOTHKIB Yy CKIIagHUX ob’eKTax ,HOBKiI[JIﬂ.

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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