o o S/ _. Umwersytet
;_Agr.cu.m.—w _ Sagreta| [11]] '*Pomorskh’f’ﬁ g

r{ W *F*. m i

NAAS

"nf TIDF-.L!HIL.I

=] -“"I ﬁ:f'r.l’ 1 Ly




T.H. Shevchenko National University “Chernihiv Colehium”
Institute of Climate-Smart Agriculture of the
National Academy of Agrarian Sciences of Ukraine
Pomeranian University in Stupsk
Mezyn National Nature Park
National University of Life and Environmental Sciences of Ukraine
Ludwik Rydygier Collegium Medicum in Bydgoszcz

ONE WORLD - ONE HEALTH

Proceedings
of the Third International Scientific and Practical Conference,
June 10-11, 2026; Chernihiv, Ukraine

Chernihiv
Publishing House “Desna Polygraph”
2026



UDC 61: 63: 619: 004.8

057

057

Editors: O. Lukash & V. Sverdlov
One World — One Health. Proceedings of the Third International Scientific
and Practical Conference, June 10—11, 2026; Chernihiv, Ukraine. Publishing
House “Desna Polygraph”. 2026. 96 p.

ISBN 978-617-8145-79-8

The authors of the proceedings are responsible for the accuracy of the data and
the references provided.

This proceedings contains the papers presented at the Third International
Scientific and Practical Conference “One World — One Health”, held at the T.H.
Shevchenko National University “Chernihiv Colehium™ on June 10-11, 2026. The
conference brought together scientists, educators, doctoral candidates, postgraduates,
and students to address contemporary health and ecological challenges in a
globalised world.

The focus of this volume is on the critical health challenges posed by
anthropogenic environmental transformations, climate change, and war-induced
environmental stressors, with a specific regional emphasis on the Chernihiv region.
The presented research extensively covers the biochemical and physiological impacts
of toxicants and mycotoxins on aquatic ecosystems, the phytotoxicity of urban
pollutants, as well as the preservation of green infrastructure, urban forests, and
protected areas like the Mezyn National Nature Park. Special attention is dedicated to
innovative technologies for plant health and maximizing bioresource potential,
including the optimization of crop cultivation, niche fruit production, and biological
stimulants. Furthermore, significant attention is focused on public health strategies,
healthcare education, and the psychological well-being of populations facing post-war
recovery.

By emphasizing the interdisciplinary “One Health™ approach, these papers
highlight the profound interconnectedness of human well-being, animal populations,
and ecosystem stability. The collection serves as a valuable source of latest scientific
advances and practical recommendations for integrating ecological, medical, and
agricultural strategies to foster sustainable global health systems.

Recommended for publication by the Academic Council
of the Faculty of Natural Sciences and Mathematics
of the T.H. Shevchenko National University “Chernihiv Colehium”
(protocol No. 12, dated May 18, 2026)

UDC 61: 63: 619: 004.8

ISBN 978-617-8145-79-8 © The authors of the proceedings, 2026



One World — One Health. Proceedings of the Third International Scientific and Practical Conference,
June 10-11, 2026; Chernihiv, Ukraine

CONTENT
Members of the organizational and scientific committee .......cccceeeeenneee 5
The program of the cONference ..........cccceevcceeircciicccnnnrrecssccsnerneccssssnseneccsens 7
ADSTIACES cecueeeeieciiinnnieeciisssnneeecsisssneeeecssssssssescsssssssssesccsssssssssssssssssssassssssssnes 9

Antonowicz J., Wroblewski T. Wptywy oddziatywan antropogenicznych na
emisje lotnych zwigzkéw organicznych z osadow dennych oraz strefy

wymiany hydrosfera — osad denny czterech jezior Pomorza ......................... 9
Filonenko D. Aflatoxin Bl-induced disruption of nucleic acid homeostasis

1N TS HISSUES .ttt 9
Kozlova S., Boroday V. Optimization of cultivation conditions for Bacillus

SP. USING CRITOSAN ..eevuiiiiiiiiiei ettt ettt e e aaee e 12
Liubchykov R. Transfer of toxic substances through aquatic food chains ..... 14

Lukash O., Kirvel ., Morskyi V., Solodovnyk V., Tkaczenko H., Kurhaluk N.
Restorative significance of green infrastructure phytomes: a comparative

analysis of EU approaches in Chernihiv and Stupsk ..........ccccooeieiiiiiinnnnen. 17
Mekhed O. Molecular, biochemical, and physiological mechanisms of
mycotoxin toxicity in hydrobionts ..........ccccceeeeiiieeinciiiieee e, 20
Polotnianko L. T-2 toxin and related mycotoxins as drivers of biochemical

and adaptive responses in fish ........ooecciiiiiiiiii i 22
Symonova N. Lipid peroxidation in the tissues of hydrobionts under the
influence of toxicants of different chemical nature ............ccccoceeeniiinninnnen. 25
Tkachuk N., Zelena L., Nikolaienko D. Assessment of the phytotoxicity of
testosterone in the context of wastewater reuse in agriculture ....................... 27

Tkachuk N., Zelena L., Shkardybarda 1., Lychana D. Potential health risks

and toxicity associated with moist toilet paper based on biotesting methods . 30
Valentiuk N., Yurkevych Y., Vilyaeva S., Duda O. Optimization of growth
processes and stress resistance mechanisms in amaranth under the influence

of biological stimulants of various origins ...........ccceeveeeeeniveeeniieeeenieeeeeeen. 32
Yashchenko I. Role of public health specialists in ensuring the physiological
and mental health of the population ..........ccccceeiieiiiieniiie e 35

Apasin I1., Kapnenko FO. Ictopyuuni napkoBi Teputopii YepHITriBCbKOTO

pationy YepHiriBchbKoi 00J1acTi IK KOMIIOHEHTH €KOJIOTIYHOTO KapKacy
HaceJIeHUX IyHKTIB 1 OCepeIKH peKpealiiHo-03J0pOBUOT0 XapaKkTepy ....... 37
Acmaxoecokuii €. AHamni3 MaciITady JTiCOBUX MOXKEXK 32 KBITEHb-TPaBeHb

2026 poky y 20-tu KijomeTpiit mpudpoHTOBI 30H1 YepHIriBChKOi 001acTi

Ta iX MPOTHO30BAaHWI BIUIMB Ha MIPUPOHO-3aII0BITHI TEPUTOPil PETIOHY ..... 39
Bpunuany H., 3enena JL, 'ymentok H., Byxmiapoea T. Biius MakpoJiiiiB

Ha ekcrpecito reHiB RND nomn y Pseudomonas aeruginosa ....................... 43
I'paboseyvra O., banaban B. Hilesi nnoa0B1 KyJbTypHd BU3HAYAIOTh

BEKTOP MalOYTHBOTO CAIBHUITBA YKPATHU ...uvvveeenereeeairieeeniieeeesineeesnaeeeens 45

llepescovka K., Akosenko O., Jleekooum M. Me3uncbkuii HITIT sik
1HAMKATOP €KOJIOTTYHOTO 3/I0POB’S: peaKilisi BOAHUX PECypCiB, IPYHTIB i
POCJIIMHHOCTI Ha METEOPOJIOT1YHI Ta BOEHHO-TEXHOTEHHI CTPECH ........v..nn..... 50




One World — One Health. Proceedings of the Third International Scientific and Practical Conference,
June 10-11, 2026; Chernihiv, Ukraine

Jlpabunoea C., Kypmaxoea 1., Komenvuyk A., bonoap O. Ilokaznuku

el aeMIOJIOTIYHO] OE3IIEKH MM I3EMHUX BOJ HETJIMOOKOTO 3a/IATaHHA MicTa
BaXMAU e e
llpo6im O., banabaw B. Iaterpaiiisi 610J0TIYHUX MpenapaTiB y CUCTEMY
BUPOIILYBAHHSI PITTAKY OBUMOTO «...eeeueveeenireesireenureeenureesseeesseesaseeesnsessssessneeens
Kyk FO., Cmonecokuti O. @IaBOHOINN ATITHUX KYJIBTYpP Ta OCOOIUBOCTI 1X
101532 17 1117025 1 4§ PSSP
leyco T., Kapnenxo FO. @1TOPI3HOMAHITTS MalluX pPidoK MoHU33s lecHu sk
pecypc eKOJIOTiYHOTO TYPU3MY Ta YAHHHK TiATPUMaHHS TPOMaJIChKOTO

31 (0] 010): 38 SO PSP PUPU U PP PPPRRPPP
Kapnayx T. TlopyiieHHst 6171KOBOro Ta BYTJieBOJIHOTO OOMIHY y TKaHMHAX
PHUO 38 JTIT MIKOTOKCHHIB ...uuvvieeieiieeeiireeeeiieeeesiteeesnseeessnaseeessseeeesssseessnnseeens
Kapnenxo FO., Ceeponos B. IlpupoaHo-3anosinni Teputopii YepHIriBebKoi
obutacti sk popMyrourii 6a31c eKOJIOTIYHOTO 3I0POB’ Sl CYCHIJIBCTBA ...........
Kopcyno €., Jlykaw O. JlicoBa poclMHHICT YpOaHi30BaHUX 30H M.
UYepHIroBa SIK 03/J0POBUYE CEPEIOBHUIIIE .....uvveerureerureraueeesureenueeenseeeseeessseeennne
Jrobuukosa J[. ®opMyBaHHS 310pOB’130€peKyBalIbHOI KOMITIETEHTHOCTI
YUHIB HA YPOKAX (DIBHKH ..vveeeerereeerreeesinreeeensreeessseeeenssseessssseeesssssseesssssessnsssens
Muxaiinenxo T., [lemuenxo H. TlpodinakTuka Ta paHHE BUSBICHHS paKy

Y CON (01203 (0T HCT:N) (01637 B 61 (0 ) SRS
llonazenvko O. Ilcuxonoriune 6yarononyyds pepmMepiB K nepeymMmoBa
ajianTailii Ta IHHOBaIlIfHOT aKTUBHOCTI B YMOBaX IMOBOEHHOTO BiJTHOBJIEHHSI
CLITBCBHKUX TEPUTOPIM .eeenvviieiiiiieeiiiieeeeiieeeeeiteeesiteeeesnteeesieeeesnnreeesaeeeeenanes
Peii H., Mexeo O. Ponb npupoHoro cepenonuiiia bonnapiscekoro 60m1ota
y hOpMyBaHHI KYJIBTYPU 3TOPOB’ S MOJIOIL «vveennvreeerurreeenurreeenaneeeeenneeeesnnneens
Ckpunka B., Kapnenxo FO. AuTponodiTy sSiK YHHHUK BIUIMBY Ha 3aIUlaBHI
€KOCHCTEMH Ta iX CTPYKTYPHI 1 peKpealiiiHo-0310pOBY1 BJIACTHUBOCTI ..........
Cmonvcokuti O., Tkauenxo C. TToka3HUKHU SKOCTI BOJHUX 00’ €KTIB Y
MyHKTaX KyJbTYPHO-TTOOYTOBOI'O BOJIOKOPUCTYBaHHS YepHiTiBChKOT
(01031 - ol ¥ E OO P PR PPUPTRRUPPPRRTRPO
Crizyp A., Jlykaw O. KiMHaTHI pOCIMHH B iHTep'€pi JTIKyBaIbHUX 3aKIIaiB
Tpyckaseyvka 1., Tpycrkaseyvruii I1. [Iprupo00X0opoHHI TEpUTOPIT K
OCBITHE cepeioBUIlle POpMyBaHHS €KOJIOTTYHOI KOMITETEHTHOCTI Y
3100YBAUIB BUILOT OCBITH ...uvvveeeeurreeeauureeesannreeesiseeessnseeesssreeesssssesessnseessnseees
Llleguenko T. OuiHka 3MiH OLIKOBOTO Ta a30TUCTOT0 OOMIHY 111/l BIUTMBOM
MIKOTOKCHHY 1 LIHKY ..eeeeuuvreeeaureeessueeeesssseeessseesessuseeesnsseesssseesssssseeesnnsseesnns
Auna M., Tpemsax O. EnireHeTHUHI MeXaH13MH SIK IHCTPYMEHT
NPO(UIAKTUKHA XPOHIYHUX HETH(PEKIIHHUX 3aXBOPIOBAHD ...eovveeenrreeereennnnees
About the journal “Biota. Human. Technology”........cccccceeiiiiiiinnnnen.

58

60

64

66

69

71

73

76

79

31

33

85

87

90
92
95



One World — One Health. Proceedings of the Third International Scientific and Practical Conference,
June 10-11, 2026; Chernihiv, Ukraine

MEMBERS OF THE ORGANIZATIONAL AND SCIENTIFIC COMMITTEE

Nataliia Nosovets — Candidate of Pedagogical Sciences, Professor, Vice-
Rector for Scientific Work, T.H. Shevchenko National University “Chernihiv
Colehium”, Chernihiv, Ukraine (chairman);

Oleksii Danchuk — Doctor of Veterinary Sciences, Professor, Acting Director,
Institute of Climate-Smart Agriculture of the National Academy of Agrarian Sciences
of Ukraine, Odesa, Ukraine (co-chairman);

Tomasz Hetmanski — Doctor of Biological Sciences, Professor, Director of
Institute of Biology, Pomeranian University in Stupsk, Stupsk, Poland (co-chairman);

Jozef Antonowicz — Doctor of Sciences, Professor, Professor of the
Department of Environmental Chemistry and Toxicology, Institute of Geography,
Pomeranian University in Stupsk, Stupsk, Poland;

Iryna Antonik — Candidate of Agricultural Sciences, Leading Researcher of
the Department of Systems Bioengineering in Animal Husbandry, Institute of
Climate-Smart Agriculture of the National Academy of Agrarian Sciences of
Ukraine, Odesa, Ukraine;

Vyacheslav Danchuk — Doctor of Agricultural Sciences, Professor, Chief
Researcher of the Department of System Bioengineering in Animal Husbandry,
Institute of Climate-Smart Agriculture of the National Academy of Agrarian Sciences
of Ukraine, Odesa, Ukraine;

Iwona Jazewicz — Doctor of Geographical Sciences, Professor, Director of the
Institute of Geography, Pomeranian University in Stupsk, Stupsk, Poland;

Piotr Kaminski — Doctor of Biological Sciences, Professor, Head of
Department of Ecology and Environmental Protection, Department of Medical
Biology and Biochemistry, Collegium Medicum in Bydgoszcz, Nicolaus Copernicus
University in Torun, Bydgoszcz, Poland; Department of Biotechnology, Institute of
Biological Sciences, Faculty of Biological Sciences, University of Zielona Gora,
Zielona Gora, Poland;

Yurii Karpenko — Candidate of Biological Sciences, Associated Professor,
Head of Department of Ecology, Geography and Nature Management, T.H.
Shevchenko National University “Chernihiv Colehium”, Chernihiv, Ukraine;

Valentyn Karpovsky — Doctor of Veterinary Sciences, Professor, Professor of
the Department of Vertebrate Physiology and Pharmacology, National University of
Life Resources and Environmental Sciences of Ukraine, Kyiv, Ukraine;

Ivan Kirvel — Doctor of Geographical Sciences, Professor, Professor of the
Department of Socio-Economic Geography and Tourism, Institute of Geography,
Pomeranian University in Stupsk, Stupsk, Poland;

Natalia Kurhaluk — Doctor of Biological Sciences, Professor, Head of
Department of Animal Physiology, Institute of Biology, Pomeranian University in
Stupsk, Stupsk, Poland,;

Iryna Kurmakova — Doctor of Technical Sciences, Professor, Head of the
Department of Chemistry, Technology and Pharmacy, T.H. Shevchenko National
University “Chernihiv Colehium”, Chernihiv, Ukraine;




One World — One Health. Proceedings of the Third International Scientific and Practical Conference,
June 10-11, 2026; Chernihiv, Ukraine

Oleksandr Lukash — Doctor of Biological Sciences, Professor, Professor of
the Department of Ecology, Geography and Nature Management, T.H. Shevchenko
National University “Chernihiv Colehium”, Chernihiv, Ukraine;

Anna Lymar — Mgr., Department of Biology and Human Health, T.H.
Shevchenko National University “Chernihiv  Colehium”, Chernihiv, Ukraine
(secretary);

Olha Mekhed — Doctor of Pedagogical Sciences, Candidate of Biological
Sciences, Professor, Head of the Department of Biology and Human Health, T.H.
Shevchenko National University “Chernihiv Colehium”, Chernihiv, Ukraine;

Olena Pilyarska — Candidate of Agricultural Sciences, Senior Researcher,
Head of the Marketing and International Activities Department, Institute of Climate-
Smart Agriculture of the National Academy of Agrarian Sciences of Ukraine, Odesa,
Ukraine;

Volodymyr Sverdlov — PhD in Biology, Department of Biology and Human
Health, T.H. Shevchenko National University “Chernihiv Colehium”, Chernihiv,
Ukraine (secretary);

Volodymyr Sydorenko — Mgr., Acting Director, Mezyn National Nature Park,
Desnianske, Chernihiv region, Desnianske, Ukraine;

Halina Tkaczenko — Doctor of Biological Sciences, Professor, Deputy
Director of Institute of Biology, Pomeranian University in Stupsk, Stupsk, Poland;

Rayisa Vozhegova — Doctor of Agricultural Sciences, Professor, Academician
of the National Academy of Agrarian Sciences of Ukraine, Acting Director, Breeding
and Genetic Institute — National Center for Seed Science and Variety Research,
Odesa, Ukraine;

Olena Zhurenko — Doctor of Veterinary Sciences, Professor, Head of the
Department of Vertebrate Physiology and Pharmacology, National University of Life
Resources and Environmental Sciences of Ukraine, Kyiv, Ukraine;

Vitaliy Zhurenko — Candidate of Veterinary Sciences, Associate Professor,
Associate Professor of the Department of Vertebrate Physiology and Pharmacology,
National University of Life Resources and Environmental Management of Ukraine,
Kyiv, Ukraine.




One World — One Health. Proceedings of the Third International Scientific and Practical Conference,
June 10-11, 2026; Chernihiv, Ukraine

THE PROGRAM OF THE CONFERENCE

Attention: the Program indicates Kyiv time!

June 10, 2026 (Wednesday)

10.50 a.m. - 11.00 a.m. —online registration of the conference participants

11.00 a.m. - 11.20 a.m. — opening the conference (time for greetings — 5 minutes);

Nataliia Nosovets — Candidate of Pedagogical Sciences, Professor, Vice-
Rector for Scientific Work, T.H. Shevchenko National University “Chernihiv
Colehium”, Chernihiv, Ukraine

Rayisa Vozhegova — Doctor of Agricultural Sciences, Professor, Academician
of the National Academy of Agrarian Sciences of Ukraine, Acting Director, Breeding
and Genetic Institute — National Center for Seed Science and Variety Research,
Odessa, Ukraine;

Oleksii Danchuk — Doctor of Veterinary Sciences, Professor, Acting Director,
Institute of Climate-Smart Agriculture of the National Academy of Agrarian Sciences
of Ukraine, Odesa, Ukraine;

Tomasz Hetmanski — Doctor of Biological Sciences, Professor, Director of
Institute of Biology, Pomeranian University in Stupsk, Stupsk, Poland.

11.20 a.m. - 02.00 p.m. — online plenary session (moderators: Prof. Iryna
Kurmakova, Mgr. Maryna Yachna; time for the report up to 20 minutes)

Jozef Antonowicz, Tomasz Wroblewski. Influence of anthropogenic impacts on
the emissions of volatile organic compounds from bottom sediments and the
hydrosphere-bottom sediment exchange zone of four Pomeranian lakes. (In Polish).

Olha Mekhed. Molecular, biochemical, and physiological mechanisms of
mycotoxin toxicity in hydrobionts. (In Ukrainian)

Yurii Karpenko, Volodymyr Sverdlov. Nature reserves of Chernihiv region as a
formative basis for the ecological health of society. (In Ukrainian).

Hrabovetska Olha, Balaban Volodymyr. Niche fruit crops determine the
vector of Ukraine’s future horticulture. (In Ukrainian).

Oleksandr _Lukash, Ivan Kirvel, Vitalii Morskyi, Vladyslav Solodovnyk,
Halina Tkaczenko, Natalia Kurhaluk. Restorative significance of green
infrastructure phytomes: a comparative analysis of EU approaches in Chernihiv and
Stupsk. (In Ukrainian).

Anna_Snihur, Oleksandr Lukash. Indoor plants in the interior of medical
institutions. (In Ukrainian).

Olena _Polahenko. Psychological well-being of farmers as a prerequisite for
adaptation and innovative activity in the conditions of post-war reconstruction of
rural areas. (In Ukrainian).




One World — One Health. Proceedings of the Third International Scientific and Practical Conference,
June 10-11, 2026; Chernihiv, Ukraine

Mpykola _Deykun. Public health in Ukraine: challenges of modernity. (In
Ukrainian).

02.00 p.m. - 02.30 p.m. — Summing up the plenary session (moderator: Prof. Olha
Mekhed).

02.30 p.m. - 03.30 p.m. — Dinner.

03.30 p.m. - 06.00 p.m. — Knowing with the cultural and historical heritage and
recreational potential of the Chernihiv city.

June 11, 2026 (Thursday)

10.00 a.m. - 01.00 p.m. — offline sectional sessions (T.H. Shevchenko National
University “Chernihiv Colehium”; time for the report up to 20 minutes):

Innovative technologies for plant health, soil systems, and bioresource
potential (moderator: Dr. Yevhenii Asmakovskyi);

Aquatic ecotoxicology, biochemical responses, and biosafety (moderator: Dr.
Nataliia Tkachuk);

Ecological health, biodiversity, and sustainability of protected areas
(moderator: Dr. Yurii Karpenko);

Public health, medicine, wellness resources, and health-enhancing
competences (moderator: Prof. Olha Mekhed).

01.00 p.m. - 02.00 p.m. — Dinner.

03.00 p.m. - 06.00 p.m. — field session (workshop “Healthcare potential of the
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ABSTRACTS

Wplywy oddzialywan antropogenicznych na emisje lotnych zwigzkow
organicznych z osadow dennych oraz strefy wymiany hydrosfera — osad denny
czterech jezior Pomorza

Jozef Antonowicz', Tomasz Wréblewski?

Uniwersytet Pomorski w Stupsku, Zakiad Chemii i Toksykologii Srodowiska, ul.
Arciszewskiego 22b, 76-200 Stupsk, Poland
"Uniwersytet Pomorski w Stupsku, Zaktad Fizyki, ul. Arciszewskiego 22b, 76-200

Stupsk, Poland
jozef.antonowicz(@upsl.edu.pl, tomasz.wroblewski(@ups!.edu.pl

Przeprowadzono badania stezen lotnych zwiazkéw organicznych (LZO) w
probkach osaddéw dennych czterech jezior Pomorza (pdinocna Polska). W trzech
sposrdd badanych jezior: Jelen, Jezioro Miejskie 1 jezioro Rychnowskie badano osady
denne pobierane za pomocg czerpaka Eckmana z gltebszych obszarow. Badane jeziora
réznig si¢ stopniem zantropogenizowania, a takze wpltywem zlewni lesnej. Czwartym
jeziorem bylo jezioro Lubowidz, w obszarze ktorego znajduja sie trzy plaze, w tym
jedna intensywnie uzytkowana w sezonie letnim. Do analiz w tym jeziorze wybrano
probki osadéw dennych z obszaru plaz. Na wybranych stanowiskach badanych jezior
pobrano prébki wody naddennej. W pozyskanych prébkach osadéw dennych oraz
probek wody naddennej badano stezenie LZO za pomoca spektrometru masowego z
reakcja przeniesienia protonu (PTR-MS). Technika ta wumozliwia badanie
emitowanych LZO z wysoka czuto$cia i w szerokim zakresie m/z LZO.
Przeprowadzone badania wskazuja na wplywy antropogeniczne prawdopodobnie
zwigzane z zanieczyszczeniami pochodzacymi z graniczacym z Jeziorem Miejskim
miastem Czluchow, na emisje czesci LZO z osadéw dennych. W jeziorze Jelen
zaobserwowano wplywy zlewni lesnej. W jeziorze Lubowidz zaobserwowano
prawdopodobne wpltywy antropopresji na emitowane LZO w obszarze kapieliska o
intensywnym uzytkowaniu przez plazowiczow.

Aflatoxin Bl-induced disruption of nucleic acid homeostasis in fish tissues

Dmytrii Filonenko

T H. Shevchenko National University “Chernihiv Colehium”, Chernihiv, Ukraine
mekhedolgal@gmail.com

Mycotoxin contamination of feed and aquatic environments is a growing global
problem in aquaculture. Aflatoxin B1, produced by fungi of the genus Aspergillus, is
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considered one of the most hazardous mycotoxins due to its hepatotoxic, mutagenic,
and carcinogenic properties. It can enter aquatic ecosystems through contaminated
feed, leading to chronic exposure of fish species. Studies have shown that dietary
aflatoxin B1 significantly reduces growth performance and disrupts metabolic
processes in fish (Barany et al., 2021). Multi-mycotoxin contamination further
increases toxicity and ecological risks in aquaculture systems (Gruber-Dorninger et
al., 2025). At the cellular level, aflatoxin exposure is associated with oxidative stress
and molecular damage, including nucleic acid degradation (El-Gendy et al., 2020;
Guindon-Kezis & Mulder Massey, 2014). Therefore, understanding its impact on
nucleic acid homeostasis is crucial for ecological safety assessment.

The study is based on analysis of experimental and literature data concerning
the effects of aflatoxin B1 on aquatic organisms. The main biological models include
fish species used in aquaculture research, where biochemical and molecular
indicators of toxicity were assessed. Nucleic acid content (DNA and RNA) and their
ratio were considered key indicators of cellular metabolic activity (Afanasieva &
Chopei, 2024). Enzymatic activity of nucleases was used as an indicator of nucleic
acid degradation processes. Molecular biology approaches were considered for
interpreting cellular responses to toxic exposure (Afanasieva & Chopei, 2024). Data
on oxidative stress, DNA damage, and metabolic disruption were analyzed based on
previously published experimental findings (El-Gendy et al., 2020; Guindon-Kezis &
Mulder Massey, 2014). Statistical evaluation of biological effects was interpreted
using modern ecological and biomedical research approaches (Lukash et al., 2026).

The analysis demonstrated that aflatoxin B1 causes significant disruption of
nucleic acid homeostasis in fish tissues. Exposure to this mycotoxin leads to a
reduction in RNA levels and alterations in DNA/RNA ratios, indicating suppression
of protein synthesis and metabolic activity. These changes reflect impaired cellular
functioning and reduced physiological performance in fish organisms.

The toxic effects of aflatoxin B1 are strongly associated with oxidative stress,
which triggers DNA damage and activation of repair mechanisms (Guindon-Kezis &
Mulder Massey, 2014). In aquatic organisms, oxidative stress leads to lipid
peroxidation and degradation of cellular components, including nucleic acids (EI-
Gendy et al., 2020). As a result, enzymatic degradation of DNA and RNA increases,
contributing to cellular dysfunction.

Fish exposed to aflatoxin B1 demonstrate reduced growth performance and
impaired metabolic regulation, as reported in aquaculture studies (Barany et al., 2021;
Fornari et al., 2023). Liver tissue is the primary target organ due to its central role in
detoxification and metabolic processes. Prolonged exposure results in structural and
functional tissue damage.

Multi-mycotoxin contamination in aquaculture feed enhances toxic effects and
increases ecological risks (Gruber-Dorninger et al., 2025). Combined exposure may
intensify oxidative stress and accelerate nucleic acid degradation. Nucleic acid
metabolism is therefore considered a sensitive indicator of early toxic effects in
hydrobionts.

Modern molecular biology methods provide important tools for studying these
processes at the cellular level (Afanasieva & Chopei, 2024). Disruption of nucleic
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acid homeostasis reflects deep molecular damage and serves as an early biomarker of
toxicity. Statistical approaches such as MANOVA improve reliability and
interpretation of ecological and biomedical data (Lukash et al., 2026). Overall,
aflatoxin B1 exerts a strong negative effect on fish physiology through oxidative and
molecular mechanisms.

Aflatoxin B1 is a highly toxic mycotoxin affecting aquatic organisms at
molecular and biochemical levels. It disrupts nucleic acid homeostasis in fish tissues
by reducing RNA levels and altering DNA/RNA balance. Oxidative stress is the main
mechanism of its toxic action. DNA damage and activation of repair systems are key
cellular responses to exposure. Fish growth and metabolic activity are significantly
impaired under aflatoxin B1 influence. Liver tissue is the primary target of toxic
damage. Multi-mycotoxin contamination increases ecological risks in aquaculture
systems. Nucleic acid metabolism is a sensitive biomarker of toxic exposure in
hydrobionts. Molecular biology methods enhance understanding of toxicity
mechanisms. Further research is needed to assess long-term and combined effects of
mycotoxins in aquatic ecosystems.
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Endophytic bacteria, in particular bacteria of the genus Bacillus, are able to
synthesize biologically active compounds that have antifungal and antimicrobial
activity, and therefore are promising components in the field of plant protection (Kefi
et. al, 2015). For their most effective synthesis, it is necessary to select optimal
environmental conditions, including the composition of the culture medium. Taking
into account the peculiarities of the interaction of bacteria of the genus Bacillus with
fungi, namely their ability to stimulate the synthesis of secondary metabolites, it is
important to consider the possibility of using chitosan in nutrient media to optimize
the cultivation process and obtain secondary metabolites.

The aim of this study was to assess the ability of different concentrations of
chitosan to affect the growth of bacterial cultures, taking into account the
bacteriostatic effect of high molecular weight chitosan solutions described in the
scientific literature. It is known that high concentrations of chitosan in the
composition of the nutrient medium (NM) are able not only to affect bacterial cells
directly, on their division and metabolism, but also to interact with metal salts that are
part of the NM (Ke et. al, 2021). Thus, it was assumed that under conditions of low
(103, 10*) and ultra-low (107) concentrations, chitosan will not significantly affect
the availability of macronutrients for living cells, but will be able to perform the
function of an elicitor and cause a protective reaction in bacteria through the active
synthesis of cyclic lipopeptides with antifungal activity.
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For more objective results, 2 types of chitosan were used, which differed in
origin: fungal (F), obtained from fungal mycelium and animal (A), obtained from
crustacean shells.

For cultivation, Zvyagintsev medium was used, to which chitosan was added in
different concentrations. The culture liquid was examined using the
spectrophotometric method on the first and third day of cultivation.
Spectrophotometric analysis showed that both chitosan stimulated the growth of
bacterial culture on the first day, compared to the control. Thus, for the control, the
optical density was 0.7-0.8 AU, while for plant and animal chitosan — 1.1 and 1.3 AU,
respectively. On the third day, no significant differences were observed between the
experiment and the control, however, it was noted that the optical density of cells on
the medium with the addition of A chitosan was higher (2.3 AU) than on the medium
with F chitosan (1.5 AU).

The results confirm the data obtained by Dmitrovi¢ et. al (2025) on the positive
effect of animal chitosan on the viability of bacteria of the genus Bacillus. Such a
difference in the action of chitosan of different origins can be explained by their
ability to differently affect the physicochemical properties of nutrient media, in
particular, due to the presence of B-glucan residues, F chitosan can act more
specifically. As for A chitosan, it can often lead to complete inhibition of bacterial
growth in a medium where this is not provided. However, due to the specificity of its
extraction, there is a risk of contamination of the nutrient medium with crustacean
proteins and heavy metal salts, which can act as additional nutrition for bacterial
cells, as well as growth inhibitors.

Under conditions of increasing concentration of F chitosan, the difference
between the first and third day was the smallest, which confirms the bacteriostatic
properties of chitosan. The largest number of bacterial cells on the first day of
cultivation was observed for NM with a chitosan concentration of 10 and 102 (1.1
AU), however, on the third day the largest number of bacterial cells was for NM with
a chitosan concentration of 107 (1.7 AU).

Thus, the results obtained indicate a significant effect of chitosan on the
efficiency of cultivation of bacteria of the genus Bacillus, in particular, there is a
difference not only in the use of chitosan of different origins, but also in different
concentrations. However, research on this topic is not enough to establish the most
optimal use of this component, which is why it is important to continue to improve
the methodology for its use.
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Aquatic ecosystems are highly sensitive to anthropogenic pollution caused by
agricultural, industrial, and domestic activities. Toxic substances such as heavy
metals, herbicides, and mycotoxins can accumulate in water bodies and circulate
through trophic chains, affecting aquatic organisms at different biological levels.
Algae play an important role in these processes because they absorb contaminants
directly from the aquatic environment and serve as food sources for herbivorous fish
(Mekhed & Yakovenko, 2010). Herbivorous fish, including silver carp and grass
carp, are widely used in aquaculture and may accumulate toxic compounds in their
tissues through continuous feeding on aquatic vegetation and phytoplankton. The
migration of pollutants through the “water — algae — fish” system may lead to
bioaccumulation, oxidative stress, and metabolic disturbances in aquatic organisms
(Yakovenko et al., 2017). Previous studies demonstrated that xenobiotics and
phosphorus-containing pollutants negatively affect the physiological state of aquatic
biota and ecosystem stability. Therefore, investigation of toxic substance transfer in
aquatic food chains is important for environmental monitoring and the assessment of
ecological safety.

The study was conducted using samples collected from freshwater aquatic
ecosystems within Chernihiv region. Water samples, algae, and tissues of herbivorous
fish species, including silver carp and grass carp, were analyzed for the presence of
heavy metals, herbicide residues, and mycotoxins. The selection of aquatic plants and
algae was based on their role as primary accumulators of pollutants in trophic chains
(Mekhed & Kyrienko, 2023). Fish samples were examined to evaluate the transfer of
toxic substances from lower trophic levels into higher organisms. The concentration
of pollutants was determined using standard hydroecological and biochemical
methods commonly applied in environmental toxicology studies. Comparative
analysis was performed to identify differences in contaminant accumulation among
water, algae, and fish tissues. The obtained data were interpreted according to
ecological monitoring approaches described in previous studies of aquatic ecosystems
and pollutant bioaccumulation (Daineko et al., 2013; Lukash et al., 2012). Statistical
and multivariate approaches such as MANOVA were previously applied to ensure
reliability and integrity of ecological and biomedical data (Lukash et al., 2026).
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The obtained results demonstrated that algae accumulated considerable
concentrations of toxic substances from the aquatic environment and acted as the first
trophic level in the transfer of pollutants through aquatic ecosystems. Heavy metals
detected in water samples were also identified in algal biomass, confirming the active
absorption of contaminants by aquatic vegetation and phytoplankton (Daineko et al.,
2013). Among the analyzed pollutants, compounds of lead, cadmium, and zinc
showed the highest tendency toward accumulation in algal tissues. The accumulation
capacity of algae is associated with their large absorption surface and constant
contact with the surrounding aquatic environment. Herbicide residues were detected
both in water and in biological samples, indicating the penetration of agricultural
chemicals into aquatic food chains (Mekhed & Yakovenko, 2010). The study
revealed that the concentration of toxic substances in fish tissues depended on
feeding intensity and the contamination level of aquatic vegetation. Silver carp and
grass carp consumed polluted algae and macrophytes, which promoted the transfer of
xenobiotics into muscle and liver tissues. Liver tissues demonstrated higher
concentrations of pollutants than muscles because the liver is the main organ
responsible for detoxification processes in fish organisms. Similar tendencies of
xenobiotic accumulation were observed in previous investigations focused on aquatic
organisms exposed to chemical pollutants (Yakovenko et al., 2017).

Biochemical analysis indicated that exposure to toxic compounds caused
disturbances in metabolic activity and antioxidant defense systems. Elevated activity
of antioxidant enzymes suggested the development of oxidative stress in fish tissues
under the influence of herbicides and heavy metals. Oxidative stress may lead to
cellular damage, lipid peroxidation, and impairment of physiological functions.
Previous studies also reported that phosphorus-containing pollutants negatively affect
the stability of aquatic ecosystems and physiological condition of hydrobionts. The
detected biochemical changes indicate adaptive responses of organisms to long-term
toxic exposure. The results confirmed the important role of aquatic vegetation as a
bioindicator of environmental contamination. Aquatic and coastal plants are capable
of reflecting the ecological condition of water bodies through the accumulation of
pollutants in their tissues (Mekhed & Kyrienko, 2023). Such properties make algae
and macrophytes valuable objects for ecological monitoring and hydroecological
assessment. In addition, changes in plant community composition may indicate
chronic anthropogenic pressure on aquatic ecosystems (Lukash et al., 2016). Long-
term contamination of freshwater ecosystems may negatively influence trophic
interactions, biodiversity, and fish productivity. The transfer of toxic substances
through food chains creates risks not only for aquatic organisms but also for human
health due to the consumption of contaminated fish products. Continuous
accumulation of pollutants may contribute to ecosystem destabilization and reduction
of ecological resilience. Therefore, regular monitoring of toxic substances in the
“water — algae — fish” system is essential for environmental protection and
sustainable management of aquatic biological resources.

The study confirmed that toxic substances actively migrate through aquatic
trophic chains. Algae function as primary accumulators of heavy metals, herbicides,
and mycotoxins in freshwater ecosystems. Pollutants absorbed by algae are
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subsequently transferred to herbivorous fish during feeding processes. Silver carp and
grass carp demonstrated the ability to accumulate toxic compounds in their tissues.
The presence of xenobiotics in fish organisms may cause metabolic disturbances and
oxidative stress reactions. Heavy metals and herbicides were identified as significant
environmental contaminants affecting aquatic biota. Aquatic vegetation can be
effectively used as a bioindicator for ecological monitoring of polluted water bodies.
Continuous contamination of freshwater ecosystems may negatively influence
biodiversity and fish productivity. Monitoring of pollutant migration within the
“water — algae — fish” system is important for assessing ecological risks and food
safety. Further studies should focus on long-term bioaccumulation processes and the
development of strategies for reducing toxic contamination in aquatic ecosystems.
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The modern paradigm of urban sustainability defines green infrastructure (GI)
as a multifunctional strategic network capable of delivering critical ecosystem
services (EUR-Lex, 2013). Central to this concept is the restorative potential of the
urban phytome — a complex plant-based environment that directly influences human
psycho-emotional stability and physical health. This study explores the synergy
between geobotanical diversity and public health through a comparative lens,
focusing on Chernihiv (Ukraine) and Stupsk (Poland). These cities, while sharing
similar temperate climatic conditions (mean annual temperatures of +7-8°C) and
being developed along significant riverine arteries (the Desna and Stupia)
(Yepnirisceka OJIA, 2024; Urzad Miejski w Stupsku, 2020), offer unique insights
into the implementation of European environmental standards in varying socio-
political contexts. The statistical comparability of scales is substantiated by the extent
of green space: 648.9 ha in Chernihiv (Uepniriceka OJIA, 2024) and approximately
570 ha in Stupsk (Gtowny Urzad Statystyczny, 2022). Stupsk’s status as an EU
representative, characterized by the active implementation of European ecological
directives (EUR-Lex., 2013, 2019; European Commission, 2020; EUR-Lex. 2021),
establishes its experience as a benchmark model for assessing the adaptation
prospects of these standards within the Ukrainian context.

The health-promoting value of GI is grounded in the synergy of direct
biological and indirect ecological factors. Among the primary mechanisms is the
antimicrobial action of volatile organic compounds — phytoncides. Our analysis of the
natural ecological cores, specifically the Yalivshchyna and Sviate tracts in Chernihiv,
reveals that 70—80-year-old Pinus sylvestris stands generate a vast volume of oxygen
and terpenes. These compounds not only suppress pathogenic microflora but also
stimulate the human immune system by increasing the activity of natural killer cells.
Even with a canopy closure of 20—50%, these coniferous massifs establish a powerful
vertical barrier that filters urban aerosols and facilitates natural air ionization. In
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Stupsk, the Southern Forest (Lasek Potudniowy) provides a functional analogue,
though its restorative profile is shaped by the transition toward Querco-Fagetea
communities. The Stupsk forest is further distinguished by areas dominated by Fagus
sylvatica (with specimens aged 100120 years) and Carpinus betulus, as well as the
presence of Picea abies, which adds to the structural diversity of the site.

A critical finding of this research is the decisive role of multi-layered phytome
structures in cognitive resource restoration, as defined by Attention Restoration
Theory (ART) (Kaplan, 1995). The decorative dendroflora in both cities is
strategically utilized to enhance “sensory fascination”. For instance, the systematic
introduction of acidophilic understories — such as Rhododendron and Calluna
beneath mature beech canopies in Stupsk — creates a rich aesthetic environment that
reduces mental fatigue. In Chernihiv, the decorative framework relies on species with
high filtration capacities, such as Catalpa bignonioides and Platanus X hispanica,
which sequester coarse particulate matter (PM10). However, to reach the EU
standards of urban health, Chernihiv’s planning should adopt Stupsk’s experience in
creating “green tunnels” and continuous linear parks. The proposed “Desna Green
Way” project could integrate Chernihiv’s historical core with its riparian zones,
ensuring uninterrupted access to nature — a principle aligned with the “3-30-300”
rule(Konijnendijk, 2023).

The comparative analysis acquires particular urgency when considering the
crisis context of Chernihiv. Under the pressure of military threats and frequent aerial
attacks, the urban GI transforms from a recreational amenity into a “biological
shield”. For residents experiencing extreme cognitive load and chronic stress,
preserved forest massifs offer a psychological refuge where the “being away” and
“extent” components of ART facilitate mental stabilization. The social resilience of
the population is further supported by inclusive infrastructure, such as “pet-friendly”
zones. Experiences from Stupsk show that dedicated spaces for pets within GI
decrease social isolation and stimulate physical activity. For a war-torn city, where
pets often serve as primary emotional supports, integrating such zones using non-
toxic, trampling-resistant vegetation like Buxus sempervirens hedges is an essential
step toward post-traumatic recovery.

Ultimately, the restorative significance of the green infrastructure in Chernihiv
and Stupsk is anchored in their riparian ecosystems and preserved forest cores. While
Stupsk demonstrates a stable evolution toward EU biodiversity goals, Chernihiv
represents an innovative case of “crisis GI”. The synthesis of Stupsk’s strategic
methodologies — such as successional phenology from spring Tulipa to autumn
Chrysanthemum — with Chernihiv’s robust autochthonous framework will
significantly enhance the city’s capacity for resilience. Leveraging these international
standards is not merely a matter of urban aesthetics but a fundamental requirement
for the long-term mental and physical well-being of the urban population in a
changing European landscape.

Despite regional divergence in dominant forest phytomes — characterized
primarily by continental pine communities (Vaccinio-Piceetea) in Chernihiv and
temperate beech forests (Querco-Fagetea) in Stupsk — both urban areas possess
profound restorative potential. Their preserved ecological cores and riverine corridors
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provide critical ecosystem services, from phytoncide-mediated air purification to
microclimatic stabilization. The study identifies the multi-layered structure of green
infrastructure — integrating mature canopies with diverse understories — as a decisive
factor in cognitive resource restoration (ART). While Stupsk’s implementation of EU
biodiversity standards and inclusive “greenways” serves as a functional benchmark,
for cities under extreme stress like Chernihiv, green infrastructure effectively
transforms from an urban amenity into a “biological shield” against psychological
exhaustion. Leveraging Shupsk’s model of sensory enrichment and ecological
connectivity is recommended as a priority strategy for enhancing post-traumatic
urban resilience and long-term recovery.
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Mycotoxins are secondary metabolites produced by fungi that contaminate
feed, water, and aquatic ecosystems, posing serious risks to hydrobionts. Among
them, T-2 toxin and aflatoxin B1 are considered among the most toxic compounds
due to their strong cytotoxic and genotoxic effects. Fish and other aquatic organisms
are particularly vulnerable because of continuous exposure to contaminated
environments and feed sources. Dietary exposure to aflatoxin B1 has been shown to
impair growth performance, metabolism, and tissue integrity in fish species (Barany
et al., 2021). In aquaculture systems, multi-mycotoxin contamination is increasingly
recognized as a global problem (Gruber-Dorninger et al., 2025). Therefore, studying
the molecular and biochemical effects of mycotoxins is essential for understanding
their ecological impact.

The study is based on a comprehensive analysis of scientific literature and
experimental data on the effects of mycotoxins on aquatic organisms. The primary
model organisms include carp (Cyprinus carpio) and other fish species used in
aquaculture research. Biochemical and molecular parameters such as oxidative stress
markers, nucleotide metabolism, and tissue integrity indicators were analyzed under
toxic exposure conditions. Molecular biology approaches were considered as a basis
for understanding cellular mechanisms of toxicity (Afanasieva & Chopei, 2024). Data
on oxidative stress and DNA damage induced by aflatoxin B1 and T-2 toxin were
included in comparative analysis (Guindon-Kezis & Mulder Massey, 2014; Btajet-
Kosicka et al., 2024). Statistical validation of ecological and biomedical data was
supported by multivariate analysis approaches such as MANOVA to ensure research
integrity (Lukash et al., 2026).

The analysis demonstrated that mycotoxins significantly disrupt biochemical
and molecular processes in hydrobionts. Exposure to T-2 toxin leads to alterations in
nucleotide metabolism and energy balance in fish tissues, indicating impaired cellular
homeostasis (Matyushko & Mekhed, 2024). Aflatoxin Bl induces oxidative DNA
damage and activates repair mechanisms, reflecting strong genotoxic stress in
exposed organisms (Guindon-Kezis & Mulder Massey, 2014).

In fish, particularly carp and tilapia, dietary mycotoxin exposure results in
reduced growth performance, metabolic disorders, and tissue integrity impairment
(Barany et al., 2021; Fornari et al., 2023). Liver tissue is identified as the primary
target organ due to its central role in detoxification and metabolism. Oxidative stress
is a key mechanism underlying toxic effects, leading to lipid peroxidation, protein
oxidation, and DNA damage.

T-2 toxin is recognized as one of the most toxic trichothecenes, causing severe
metabolic and cellular disturbances even at low concentrations (Btajet-Kosicka et al.,
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2024). In aquatic organisms, oxidative stress parameters are closely associated with
activation of antioxidant defense systems and stress-response proteins. Similar
mechanisms of oxidative stress and molecular damage have been reported in other
biological models exposed to environmental pollutants (ElI-Gendy et al., 2020).

Multi-mycotoxin contamination in aquaculture feed further increases toxic
pressure on aquatic organisms (Gruber-Dorninger et al., 2025). Combined exposure
may lead to synergistic effects, intensifying oxidative stress and metabolic imbalance.
Molecular and biochemical indicators provide reliable tools for assessing early toxic
effects in hydrobionts.

Overall, the results confirm that mycotoxins affect aquatic organisms through
complex molecular mechanisms involving oxidative stress, DNA damage, and
disruption of metabolic regulation. These processes ultimately compromise
organismal health and ecosystem stability.

Mycotoxins, including T-2 toxin and aflatoxin B1, exert strong toxic effects on
aquatic organisms. Oxidative stress is the central mechanism of their biological
action. Exposure leads to disruption of lipid, protein, and nucleotide metabolism. Fish
species such as carp and tilapia are highly sensitive to dietary and environmental
contamination. Liver tissue is the primary target of toxic damage in hydrobionts.
Aflatoxin B1 induces significant DNA damage and activates repair mechanisms. T-2
toxin causes severe metabolic and cellular disturbances even at low concentrations.
Multi-mycotoxin contamination increases ecological and aquaculture risks.
Molecular and biochemical markers are effective tools for monitoring aquatic
toxicity. Further research is required to evaluate combined and long-term effects of
mycotoxins in aquatic ecosystems.
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Mycotoxins are secondary metabolites of fungi that can contaminate feed,
water, and aquatic ecosystems, posing a serious threat to aquatic organisms. T-2 toxin
is among the most toxic trichothecenes and has been widely studied due to its ability
to induce oxidative stress and disrupt physiological processes. Fish are particularly
sensitive to mycotoxin exposure, especially carp species used in aquaculture.
Previous studies indicate that exposure to T-2 toxin leads to significant changes in
biochemical parameters of blood and tissues in experimental animals (Nikolaienko et
al., 2023). In fish, such exposure results in altered metabolic activity and adaptive
physiological responses (Polotnyanko et al., 2023). Therefore, understanding the
biological effects of mycotoxins is important for environmental safety and
aquaculture productivity.
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The study is based on the analysis of scientific literature and experimental data
on the effects of T-2 toxin on aquatic organisms. The main objects of research
include carp species (Cyprinus carpio L.) exposed to contaminated feed and
environmental pollutants. Biochemical indicators of blood and tissue samples were
used to assess physiological responses to toxic exposure (Nikolaienko et al., 2023).
Ichthyological parameters were analyzed to determine adaptive changes in fish
organisms under mycotoxin influence (Zhelai et al., 2023). Special attention was
given to the accumulation of T-2 toxin in fish muscles under contaminated feeding
conditions (Polotnyanko & Mekhed, 2023). Standard screening methods for
simultaneous detection of multiple mycotoxins, including aflatoxin Bl and
zearalenone, were considered for ecological monitoring (State Veterinary Medicine
Department of the Ministry of Agrarian Policy of Ukraine, 1996). Data interpretation
was supported by ecological and statistical approaches, including MANOVA, to
ensure reliability and integrity of biological research (Lukash et al., 2026).

The analysis demonstrated that exposure to T-2 toxin causes significant
biochemical and physiological disturbances in fish organisms. Carp exposed to
contaminated feed showed noticeable changes in metabolic processes and stress-
related responses. One of the key findings was the accumulation of mycotoxins in
muscle tissues, indicating their ability to persist in aquatic organisms through trophic
transfer (Polotnyanko & Mekhed, 2023). Such accumulation increases the risk of
chronic toxicity in fish populations and may affect their growth and survival.

Biochemical analysis revealed alterations in blood parameters of experimental
animals exposed to T-2 toxin, indicating systemic toxic effects (Nikolaienko et al.,
2023). These changes are associated with disruptions in protein metabolism, enzyme
activity, and oxidative balance. Similar effects were observed in ichthyological
indicators of carp, where adaptive responses were detected under toxin exposure
(Zhelai et al., 2023).

Oxidative stress plays a central role in the toxic action of mycotoxins.
Exposure to T-2 toxin leads to increased formation of reactive oxygen species, which
in turn triggers lipid, protein, and DNA damage. Fish organisms respond to such
stress through activation of antioxidant defense mechanisms. However, prolonged
exposure may overwhelm these protective systems, resulting in cellular dysfunction.

The presence of multiple mycotoxins in feed and aquatic environments
increases the complexity of toxic effects. Screening methods allow simultaneous
detection of several toxins, including aflatoxin B1, patulin, sterigmatocystin, T-2
toxin, and zearalenone (State Veterinary Medicine Department of the Ministry of
Agrarian Policy of Ukraine, 1996). This is particularly important for ecological
monitoring and risk assessment in aquaculture systems.

Statistical approaches such as MANOVA are useful for analyzing
multidimensional biological data and ensuring research integrity in ecological studies
(Lukash et al., 2026). Overall, the results confirm that T-2 toxin and related
mycotoxins have strong negative effects on fish physiology, metabolism, and
adaptive capacity.

T-2 toxin is a highly toxic mycotoxin that significantly affects aquatic
organisms. Exposure to this toxin leads to biochemical and physiological changes in
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fish tissues. Carp species are particularly sensitive to mycotoxin contamination in
feed and water. Accumulation of T-2 toxin in muscle tissues increases the risk of
chronic toxicity. Oxidative stress is a key mechanism of toxic action in fish
organisms. Antioxidant defense systems are activated but may become insufficient
under prolonged exposure. Mycotoxins cause disturbances in blood biochemical
parameters and metabolic processes. Adaptive responses in fish are associated with
changes in ichthyological indicators. Screening methods are essential for detecting
multiple mycotoxins in environmental samples. Further research is needed to evaluate
long-term ecological risks of combined mycotoxin exposure in aquatic ecosystems.
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Aquatic ecosystems are continuously exposed to a wide range of anthropogenic
pollutants, including heavy metals, herbicides, and mycotoxins, which affect the
physiological state of hydrobionts. These toxicants can initiate oxidative stress and
disrupt cellular homeostasis, leading to lipid peroxidation in biological membranes.
The intensity of lipid peroxidation is considered an important biomarker of toxic
impact in fish and other aquatic organisms. Previous research has shown that
xenobiotics significantly influence antioxidant enzyme activity in fish tissues
(Yakovenko et al., 2017). In particular, carp and crucian carp are widely used as
model organisms for studying biochemical responses to environmental pollution.
Therefore, investigation of lipid peroxidation processes under exposure to toxicants
of different chemical nature is of high ecological relevance.

The study is based on the analysis of scientific literature and biochemical
investigations of fish tissues under exposure to toxic substances. Objects of study
include hydrobionts such as common carp and crucian carp, which are sensitive
indicators of aquatic pollution. The research considers data on lipid peroxidation
intensity in liver and muscle tissues under the influence of various xenobiotics.
Comparative analysis of toxic effects was performed for different chemical groups of
pollutants, including heavy metals, herbicides, and mycotoxins. Special attention was
given to aflatoxin B1 as a potent biological contaminant affecting oxidative processes
(Simonova & Mekhed, 2025b). Statistical and multivariate approaches such as
MANOVA were previously applied to ensure reliability and integrity of ecological
and biomedical data (Lukash et al., 2026). Biochemical indicators of oxidative stress
were evaluated based on established experimental models of lipid peroxidation in fish
tissues.

The analysis demonstrated that exposure of hydrobionts to toxicants of
different chemical nature leads to a significant increase in lipid peroxidation intensity
in tissues. Heavy metals were shown to induce oxidative stress by generating reactive
oxygen species and disrupting membrane stability. Herbicides also contributed to
oxidative damage, affecting metabolic processes and antioxidant defense systems in
fish organisms. Mycotoxins, particularly aflatoxin B1, demonstrated a strong pro-
oxidant effect, significantly increasing lipid peroxidation levels in crucian carp
tissues (Simonova & Mekhed, 2025b).

Liver tissues showed the highest sensitivity to toxic exposure, as this organ is
responsible for detoxification processes and metabolic regulation. In carp, increased
levels of diene conjugates and other lipid peroxidation products were observed under
pollutant influence (Bloha et al., 2019). Similar patterns of oxidative stress activation
were reported in studies analyzing the effects of xenobiotics on antioxidant systems
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in fish (Yakovenko et al., 2017). The intensity of lipid peroxidation depended on the
chemical structure and concentration of toxicants, as well as duration of exposure.

It was also found that different toxicants activate oxidative processes through
various mechanisms. Heavy metals primarily induce oxidative stress via Fenton-type
reactions, while organic pollutants such as herbicides and mycotoxins interfere with
enzymatic antioxidant systems. Aflatoxin B1 exhibited a particularly strong effect on
lipid peroxidation in fish tissues, confirming its high biological toxicity (Simonova &
Mekhed, 2025b). The imbalance between pro-oxidant and antioxidant systems leads
to cellular damage, lipid membrane degradation, and functional disorders in
hydrobionts.

Statistical approaches such as MANOVA have been recommended for
improving the reliability of toxicological and ecological studies, ensuring correct
interpretation of biochemical data (Lukash et al., 2026). Overall, the obtained data
confirm that lipid peroxidation is a universal response of hydrobionts to toxic stress
and can be used as a reliable biomarker of aquatic pollution.

Lipid peroxidation is a key indicator of oxidative stress in hydrobionts exposed
to toxicants. Toxic substances of different chemical nature significantly increase lipid
peroxidation intensity in fish tissues. Heavy metals, herbicides, and mycotoxins act
through different mechanisms but lead to similar oxidative outcomes. Liver tissue is
the most sensitive organ to toxic exposure in fish organisms. Aflatoxin Bl
demonstrates a particularly strong pro-oxidant effect on crucian carp tissues. The
antioxidant defense system is disrupted under continuous exposure to xenobiotics.
Carp and crucian carp can be effectively used as bioindicators of aquatic pollution.
The intensity of lipid peroxidation depends on the chemical structure and dose of
toxicants. Biochemical markers of oxidative stress are valuable tools for
environmental monitoring. Further research is needed to clarify long-term effects of
combined toxicant exposure on aquatic ecosystems.

References

Symonova, N. A., Mekhed, O. B., Kupchyk, O. Y., & Tretyak, O. P. (2018).
Toxicants in the degradation of lipids in the organism scaly carp. Ukrainian Journal
of Ecology, 8(4), 6-10.

brnoxa, A. K., CumonoBa, H. A., & Mexen, O. b. (2019). BMmicT mieHoBux
KOH’IOTaTiB B MeEYiHIl Kopomna 3a Ail MOJIOTaHTIB. bionoziuni docniocenns — 2019:
36ipHuk Haykosux npays, 141-144.

Jlykam, O., Cikypa, A., Mexen, O., & Crpineup, C. (2026). MANOVA sk
IHCTpyMEHT 3a0e3nedeHHs] JOOpOYEeCHOCTI MeAUKO-O10JIOTIYHUX Ta EKOJOTTYHUX
JIOCITIIKEHD. Biota. Human. Technology, (1), 226-234.
https://doi.org/10.58407/bht.1.26.19

CumonoBa, H. A., & Mexen, O. b. (2025). Bnnus adnatoxcuny Bl Ha
IHTEeHCHBHICTh TIEPEKUCHOTO OKWCHEHHS JIIiJIB y TKaHWHAX Kapacs 3BHYANHOIO.
Cnoboorcancekuti  Haykosuii  eicnux. Cepia: [lpupoonuui Hayku, (2), 65-69.
https://doi.org/10.32782/naturalspu/2025.2.8

26



One World — One Health. Proceedings of the Third International Scientific and Practical Conference,
June 10-11, 2026; Chernihiv, Ukraine

CumonoBa, H. A., & Mexen, O. b. (2025). BnuiuB TOKCUKaHTIB pi3HOI XIMIYHOT
NPUPOJIM HAa IHTEHCHUBHICTH IEPEKHCHOTO OKHCHEHHS JIMiAIB B MEYiHIll Kopora
ayckaroro. IIpupoonuua oceima i nayka, (4), 171-180.

CumonoBa, H. A., IckeBuu, O. B., & Mexen, O. b. (2016). BuBueHHs1 BIIMBY
TOKCHKAHTIB Pi3HOI XIMIYHOI MPHUPOJX HA AKTUBHICTh CHCTEMH aHTHOKCHIAHTHOTO
3aXHMCTY Y TEUiHIll I[bOTOPIYKH KOpoma JIycKaToro. @ynoamenmanvhi ma npukiaoHi
00cnioxcenHa y cyyacHiu Hayyi: 36ipka HayKosux npayv, S.

Tronoga, T., Tkauenko, I'., Mexen, O., & Kypxamtok, H. (2023). Bignosiai Ha

OKCUJALIMHUNA CTpec y Ha3eMHHUX MOJIIOCKIB K OloMapkepu AJis OLIHKH BIUIUBY
TOKCUKaHTIB. Biota, Human, Technology, (1), 41-51.
Sxosenko, b. B., Tpetsik, A. I1., Mexen, O. b., XaittoBa, A. JI., & Cumonosa, H. A.
(2017). BimuB kceHOO10THKIB HA aKTUBHICTh aHTMOKCHIAHTHOI CHCTEMH B TKaHHWHAX
Koporna. Haykoei 3anucku  TepHoninbcbko2co  HAYIOHANLHO2O — NedA202IUHO20
yuigepcumemy. Cepia: bionozis, 2(69), 76—80.

Assessment of the phytotoxicity of testosterone in the context of wastewater
reuse in agriculture

Nataliia Tkachuk', Liubov Zelena’, Dmytro Nikolaienko'

'T H. Shevchenko National University ““‘Chernihiv Colehium”, Chernihiv, Ukraine
’D.K. Zabolotny Institute of Microbiology and Virology of the National Academy of
Sciences of Ukraine, Kyiv, Ukraine
nataliia.smykun(@gmail.com, zelenalyubov(@gmail.com

Wastewater used in agricultural practices may contain various toxicants (Al-
Hazmi et al., 2023). In particular, residues of various drugs and chemicals are often
found in wastewater, in particular anabolic steroids (Shimko et al., 2022), which can
be used in bodybuilding. Nandrolone and other anabolic steroids are found in
wastewater (Causanilles et al., 2018; Xie et al., 2025), in particular testosterone and
its derivatives (Gonzalez et al., 2020; Yazdan et al., 2022; Almazrouei et al., 2023).
Researchers have shown that the average total hormone concentration in wastewater
was 3562-5400 ng/L., among which androgens accounted for 96% of the total
hormone concentration (Chang et al., 2011). It was noted that the content of estrogens
(estrone, 17fB-estradiol, 17a-ethinylestradiol, and hexestrol), two progestogens
(testosterone, dihydrotestosterone), and one progestogen (progesterone) in various
types of water samples (mineral, tap, well, pond, swimming pool, river, and waste)
ranging from 3.0 to 110 ng/L (Chafi & Ballesteros, 2022). Trace amounts of steroid
hormones have a variety of effects on the plant (Almazrouei et al., 2023). Lepidium
sativum L. is known to be responsive to various stressors, including toxicants. Its
growth parameters serve as indicators of substrate and compound toxicity (Tkachuk
& Zelena, 2023; (Tkachuk et al., 2024). The aim of this study was to investigate the
growth indicators of L. sativum L. as a sensitive model plant under the influence of
testosterone solutions.
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The test plant was L. sativum, the seeds of which were germinated on filter
paper moistened with distilled water (control) or aqueous solutions of testosterone
(from 30 ng/L to 3 x 10® ng/L) in Petri dishes according to the previously described
method (Tkachuk et al., 2024). In the study, the growth indicators of L. sativum were
evaluated: seed germination energy (3rd day), seed germination (5th day), root and
shoot length of seedlings (5th day). The results were statistically processed.

The results obtained are presented in Table.

It was found that testosterone at concentrations recorded in wastewater, as well
as at significantly higher levels (up to 103-10° times higher than environmentally
relevant concentrations), did not cause statistically significant changes in germination
rates and morphometric characteristics of L. sativum (Table).

Table
Test indicators of L. sativum when germinated on aqueous solutions of
testosterone
Experiment Geelizrrunat;/o n Germination, | Root length, % | Shoot length,
P : .gy’ ° % relative to relative to % relative to
option relative to
control control control
control
Control 100 100 100 100
Testosterone
3 % 105 ng/L. 103+3 103+3 114.4+5.1 102.1+3.7
Testosterone
+ +
3 x 105 ng/L 100 100 121.7£8.2 98.2+4.6
Testosterone
+ + + +
300 ng/L 103+3 103+3 119.1+£8.1 91.4+4.3
Testosterone 10343 10343 107.2+6.3 95.4+3.1
30 ng/L

The results obtained may indicate a relatively low sensitivity of these test
parameters to the influence of testosterone in the conditions of a short-term model
experiment. However, the absence of pronounced morphophysiological effects does
not exclude the possibility of the development of hidden biochemical, metabolic or
molecular changes in plant tissues that may have cumulative and delayed effects.

Assessment of the influence of testosterone on biochemical indicators of
plants, absorption, translocation and accumulation of this compound in individual
plant organs and tissues, especially in the context of the use of treated or reused
wastewater in agriculture, is a promising direction for further research. Such studies
are essential for assessing the potential risks of endocrine-disrupting compounds
entering food chains and their possible impact on the ecological safety of
agroecosystems and public health.
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The use of hygiene products, such as wet wipes and moist toilet paper, is
associated with various aspects of public health. At first glance, this is hygiene and
infection prevention. However, these products may contain microorganisms,
including pathogens (NSS Health Facilities Scotland, 2023), as well as chemical
compounds with irritating and allergenic effects (Tkachuk et al., 2026), which can
potentially affect health. Previously, biotesting has shown the toxicity of a number of
wet wipes (Tkachuk & Zelena, 2023; Erdogan, 2025; Tkachuk & Hrytsenko, 2025).
The aim of this study was to explore the toxicity and potential health risks of moist
toilet paper.

The study used moist toilet paper from two Ukrainian manufacturers:
manufacturer 1 — 1-T; manufacturer 2 — 2-T, 3-T, 4-T. The studied variants of moist
toilet paper were purchased in Chernihiv (Ukraine) in retail stores. To prevent
accusations of advertising or anti-advertising, the names of the studied moist toilet
paper products and their manufacturers are not disclosed. The assessment of the
toxicity of moist toilet paper was investigated by phytotesting with Lepidium
sativum L. as the model test plant. The study used the previously described
experimental procedure, evaluation of test indicators and statistical data processing
(Tkachuk & Zelena, 2023; Tkachuk & Zelena, 2024).

It was established that all the analyzed variants of moist toilet paper are
extremely toxic. At the same time, in the 1-T variant, the test plant did not germinate,
and in the other variants, the seed germination was (%): 4718 (2-T), 17+7 (3-T) and
9743 (4-T). In the studied variants, where seed germination was observed, a
statistically significant decrease in root length and shoot length was recorded
compared to the control: 47.7 and 18.5 times (2-T), 55.6 and 19.4 times (3-T), and
8.6 and 2.3 times (4-T), respectively.

Theoretical analysis of the composition of the studied moist toilet paper
revealed that, in all variants, the moisturizing solution contains Glycerin,
Cocamidopropyl Betaine and Parfum. The composition of the moisturizing solution
in samples 2-T and 3-T (which are produced by the same manufacturer 2) appeared to
be the same, although the names of the moist toilet paper were different. At the same
time, the test indicators of root and shoot lengths were at the same level, although the
germination energy and seed germination were statistically different, which may
indicate differences in the composition of the products that were not indicated by the
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manufacturer on the packaging. Variant 4-T (also produced by 2) had a moisturizing
solution composition similar to that of variants 2-T and 3-T, but with the absence of
Aloe Extract, but the presence of Benzalkonium Chloride and D-Panthenol
(Provitamin B5). Variant 1-T, despite it contained the smallest number of ingredients
in the composition of the moisturizing solution (9), provided 100% inhibition of seed
germination. The compounds that distinguished the moisturizing solution of variant
1-T from the other studied variants were: PEG-40 Hydrogenated Castor Oil, PPG-2-
Methyl Ether, Ethylparaben, 2-Bromo-2-Nitropropane-1,3-Diol (Bronopol),
Cetrimonium Bromide, Lactic Acid. Since among the indicated compounds there are
compounds with a potential allergenic effect, they may contribute to the development
of allergic reactions in the population of Ukraine (Tkachuk et al., 2026).

Therefore, according to the results of biotesting, moist toilet paper exhibits
extreme toxic properties, and the presence of compounds with a potential allergenic
effect in its composition may pose a risk to health and be of importance to public
health, in particular in the context of the prevalence of allergic and irritant reactions
of the skin and mucous membranes, the impact on the quality of life of the
population, as well as the need to control the safety of products for everyday hygiene
use.
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Climate transformations require the integration of new drought- and heat-
resistant plants into crop rotation systems. Amaranth is one such crop, characterized
by an exceptionally wide range of applications across various economic sectors.
Amaranth has been used in human nutrition since ancient times. Archaeological
findings prove that amaranth was well-known during the civilizations of the ancient
Incas and Aztecs (Hoptsi et al., 2018; Toader et al., 2020).

Amaranth is a crop with an extremely broad spectrum of use in various
industries. It is worth noting that all above-ground parts of the plant are suitable for
both human consumption and livestock feed (Pittelkow et al., 2019). The uniqueness
of amaranth is due to the presence of valuable biologically active components in its
above-ground biomass, which determines the high potential for its utilization. In the
context of current climate change in Ukraine, amaranth production is becoming
increasingly relevant (Valentiuk et al., 2025; Valentiuk et al., 2021).

Under modern conditions, the production of crops grown using organic
farming methods is of growing importance. Significant attention is paid to the use of
biological preparations that act as plant growth stimulants, enhancing stress resistance
while ensuring compliance with all requirements and standards.

The aim of this research was to determine the effect of biopreparations on the
development of amaranth plants in the conditions of the Southern Steppe of Ukraine.

The experiments were conducted during 2023-2025 at the experimental field of
the Institute of Climate Smart Agriculture of the National Academy of Agrarian
Sciences of Ukraine (NAAS), located on the premises of the Odesa State Agricultural
Experimental Station of the ICSA NAAS in the southern part of the Odesa region.
The field experiment was designed as a three-factor trial with four replications.
Factor A: amaranth varieties; Factor B: biopreparations; Factor C: application method
of the biopreparation. The experimental plots were arranged using the split-plot
method with randomization.

The experiment revealed both a specific response of amaranth varieties to the
timing of biopreparation application and varying levels of efficiency regarding their
impact on biometric parameters within each individual variety (Fig. 1).
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Fig. 1. Influence of biopreparations on the formation of height and fresh above-
ground biomass of amaranth plants (seed formation stage), average for 2023-
2025: 1 — Pre-sowing seed treatment; 2 — Pre-sowing seed treatment + Foliar

feeding at the 4-6 true leaf stage.

Specifically, the most significant effect of biopreparation treatment was
observed with the use of NMC-U “Universal”. For the ‘Ul'tra’ variety, the increase in
plant height compared to the untreated control was 4.74% with pre-sowing seed
treatment and 7.53% with the combination of pre-sowing seed treatment and foliar
feeding at the 4-6 true leaf stage.

Simultaneously with the increase in plant height, an increase in fresh above-
ground biomass was also observed. Specifically, pre-sowing seed treatment with the
NMC-U “Universal” preparation led to an increase of 5.24%, while the combination
of pre-sowing seed treatment and foliar feeding at the 4-6 true leaf stage resulted in a
5.95% increase.

This preparation showed a similar effect on other amaranth varieties.
Compared to the untreated control, the ‘Kharkivs'kyi 1’ variety showed an increase in
plant height of 3.01% with pre-sowing seed treatment and 5.38% with the
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combination of pre-sowing seed treatment and foliar feeding at the 4-6 true leaf stage.
Correspondingly, an increase in fresh above-ground biomass of 3.78% and 5.53%,
respectively, was also observed

Amaranth plants of the ‘Students’kyi’ variety treated with the NMC-U
“Universal” preparation were 3.88% taller with pre-sowing seed treatment and 6.62%
taller with the combination of pre-sowing seed treatment and foliar feeding at the 4-6
true leaf stage compared to the untreated control. The application of this preparation
also led to an increase in the fresh above-ground biomass of this variety by 3.21%
and 6.07%, respectively.

The use of the preparation in the cultivation of the ‘Liera’ amaranth variety
contributed to an increase in plant height by 2.89% with pre-sowing seed treatment
and by 4.89% with the combination of pre-sowing seed treatment and foliar feeding
at the 4-6 true leaf stage; it also increased the fresh above-ground biomass by 1.75%
and 3.76%, respectively.

Other preparations showed slightly lower results in the experiment.

A positive impact of biopreparations on the biometric parameters of amaranth
plants was established; however, the degree of this response depended on the genetic
characteristics of the variety and the method of application. The NMC-U “Universal”
preparation demonstrated the highest efficiency.

The best results were achieved through a combination of pre-sowing seed
treatment and foliar feeding at the 4-6 leaf stage: plant height increased by 4.89-
7.53%, and fresh above-ground biomass by 3.76-6.07%, depending on the variety.

Among the studied varieties, the Ul'tra variety proved to be the most
responsive to biostimulants, confirming the high potential of using biological
preparations to unlock the adaptive capacity of the crop in the conditions of the
Southern Steppe of Ukraine.
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The health of the population is one of the key indicators of social development
and quality of life. In modern society, increasing levels of stress, sedentary lifestyle,
and environmental risks contribute to the deterioration of both physiological and
mental health. Public health specialists are responsible for developing and
implementing strategies aimed at disease prevention and health promotion. Their role
includes educational work, organization of preventive programs, and support of
healthy behavior patterns. Previous studies highlight the importance of forming
healthy lifestyle habits through structured educational and physical activity programs
(Mekhed, 2019; Griban et al., 2021). Therefore, public health professionals act as a
bridge between medical knowledge and population-level health improvement.

The study is based on a theoretical analysis of scientific literature concerning
public health, health promotion, and educational interventions. Sources include
research on the development of professional competencies in health-related fields and
the role of pedagogical activity in shaping health behavior (Nosko et al., 2024; Nosko
& Mekhed, 2023). The analysis also considers studies on the use of modern
technologies in education and motivation of health-related behaviors (Mekhed et al.,
2012). Comparative analysis was applied to identify key functions of public health
specialists in physiological and mental health preservation. The influence of
psychosocial and pedagogical factors on healthy lifestyle formation was evaluated
based on previous empirical studies (Griban et al., 2021). The synthesis method was
used to generalize the role of public health specialists in modern healthcare systems.

The analysis shows that public health specialists perform a multidimensional
role in maintaining population health. One of their key functions is the promotion of
healthy lifestyle behaviors, including physical activity, balanced nutrition, and stress
management. Educational interventions aimed at youth significantly contribute to the
formation of health-promoting competence (Nosko et al., 2020). Public health
professionals also play an important role in preventing non-communicable diseases
by identifying risk factors and implementing preventive programs. Their work
includes psychological support measures aimed at reducing stress and improving
mental well-being. Research indicates that psychosocial and pedagogical
determinants significantly influence students’ health behavior and motivation (Griban
et al.,, 2021). Modern public health practice increasingly relies on innovative
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technologies and digital tools to enhance health education and communication. The
use of information and communication technologies improves motivation and
engagement in health-related activities (Mekhed et al., 2012). In addition, public
health specialists contribute to the development of professional competencies in
healthcare workers, ensuring effective health service delivery (Nosko et al., 2024).

The integration of inclusive and adaptive approaches in health education allows
reaching diverse population groups, including individuals with special needs (Nosko
& Mekhed, 2023). This ensures equal access to health promotion programs and
strengthens social inclusion. Overall, public health specialists act as key agents in
shaping both physiological and mental health outcomes at the population level.

Public health specialists play a fundamental role in ensuring the health of the
population. Their activities cover both physiological and mental health dimensions.
Health promotion and disease prevention are central components of their professional
responsibilities. Educational interventions are effective tools for forming healthy
lifestyle behaviors. Psychological well-being is increasingly recognized as an
important aspect of public health. Modern technologies enhance the effectiveness of
health communication and education. Inclusive approaches ensure accessibility of
health programs for all population groups. The development of health-promoting
competence is essential for long-term societal well-being. Public health specialists
contribute to reducing risk factors of chronic diseases. Their role is critical for
building a sustainable and healthy society.
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VY cydacHMX yMOBax 3MiH MPHUPOIHOTO CepeAOBHUIA MAPKOBi, CaA0BO-TAPKOBI
00’€KTH MalTh OCOOTMBOTO 3HAYEHHS SK CTPYKTYpPOYTBOPIOIOUI e€JIeMEHTHU
KYJIbTYPHOTO JaHAIIadTy Ta KOMIIOHEHTH €KOJOTIYHOI0 KapKacy HaceJIeHUX ITyHKTIB
1 ocepenky BaleOIOTO-03JOPOBYOTO, i OCBITHBOTO XapakTepy, BUKOHYIOUH Psil
¢byHKLIM, a came: pekpealiiiHy, CaHITapHO-TITIEHIYHY, KIIMaTOPeryjrouy,
€CTEeTUYHY, NPHUPOJOOXOPOHHY, OCBITHIO Ta COIIOKYJbTYpHY. TakoX icTOpwyHi
napKy W cagoBO-TIApKOBI aHCcaMOJII € HOCIIMH MaTepialbHOI Ta HemaTepiaabHOl
CHAAIIMHM, BIOOOpa)katouum eTanu COLalbHO-eKOHOMIYHOTO PO3BUTKY PpErioHY,
3MIHU JaHAmaQTHO-TUIAaHYBIBHUX KOHIIEMIiH Ta Tpazu/mu CaJ10BO-TIAPKOBOTO
MHCTENTBA Ta BUCTYNAIOTH CBO€p1I[HI/IMI/I CBIIKAMHM ICTOPUYHUX 1 COIliabHO-
ekoHoMiuHuX nofik (Kaprnenko Ta iH., 2026).

CenniBceknii (JIn3ory0iBChKMiI) MapK € 3pa3KoM ICTOPHUYHOTO CaauOHOTO
KOMIUIEKCY 3 KYJbTYpHOIO IliHHICTIO, a IlaHchkmit cam y cem birau BucTymae sk
JIOKaJbHUM 1CTOPUYHUM O0’€KT 03 BiAMOBIIHOIO MPUPOJOOXOPOHHOIO CTATYCY,
Maro4u 30epexeHy TepuTopianbHy ocHOBY (benbHakita, 2021).

JlocmipkyBaHi TMapKoBi 00’€KTH po3TamioBaHi B Mexax YepHiriBChbKOTO
[Tomiccsi, mpUpoIHI yYMOBHM SIKOIO BIAITParOTh 3HAYHY poib Yy (opMyBaHHI IX
IIPOCTOPOBOI CTPYKTYPH, BHUJOBOTO CKJIaay HAaca/KeHb Ta CyYacHHMX EKOJOTIYHHX
BIIMBIB, Hacammepen I1i¢ mnpupoaHo-reorpadiuni ocobnuBocti. (OCHOBHUMH
YMHHUKAMH, 110 BIUIMBAIOTh Ha iX Cy4acHHWH CTaH, € peKpealliiiHe HaBaHTa)KeHHS,
3MIHU TIAPOJOTIYHUX PEKMMIB, KIIMAaTUYHI KOJIMBAHHS Ta BIACYTHICTh CUCTEMHOIO
(hiHaHCYBaHHS OXOPOHHMX 3aXO0/11B, 0COOJIMBO HA 00’ €KTax MiCIIEBOTO 3HAYCHHS.

CenHiBchkuii mapk 3aknanenuit Oys Hanpukinul XVII — y nepuiii mojgoBuHi
XIX cr. sk yacThUHa caauOHOro KomIuiekcy poauHu Jluzory6iB, Ha Kpato
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npaBoOepexHoi Han3ariaBHOI Tepacu piukd CHOB, IO € TUIIOBUM TMPUKIAIOM
BUKOPHCTaHHS TPUPOJHOTO penbedy Ta TIAPOJOTIYHUX YMOB IS CTBOPEHHS
nelizaxHoro mapky B aHriicekomy ctuimi (benbHakita, 2021). Ilpupoani ymoBH i€l
TEPUTOPil CIPUSIFOTH (HOPMYBAHHIO PI3HOMAHITHOTO CKJIaAy MepeBaKHO aOOPUTEHHOT
TeHIpo(IOpr, OIHAK 1 OOYMOBIIOIOTH PO3BHUTOK CaMOCIMHOI POCITMHHOCTI, IIIO
MPU3BONTH JIO MOCTYIOBOI TpaHcdopmallii icToOpudHO chHOPMOBAHOI TUTAaHYBATBHOT
CTPYKTYpPH Ta BIUIUBY MPUJIETIUX TEPUTOPIH.

[Tancekuit cang y ceni birau Bimomuii 3 kxinms XVIII ct. Teputopist HaBKOJIO
MaeTKy poay KelikyaTtoBux, 1 3HaxoauThes Ha Oepesi piuku biray, ii mpaBobepexHiii
TEpacoBiil YAaCTUHI 3 MepeBaKaHHSIM JEPHOBO-MIA30JIUCTUX 1 CyNiLIaHUX IPYHTIB 13
HEBHCOKHM BMICTOM T'yMycCy, 3 MepexojioM y 3aruiaBy piuku (birad, 6. 1.). L{i ymoBu
Ha CydacHOMY eTalli 3a BiJICYTHOCTI CHCTEMHOTO AOTJISALY 3a0e3MeyMsiid MOCTYIOBe
BIJIHOBJICHHSI TIPUPOJHOI POCIMHHOCTI, IO BIJAMOBIAA€ 30HATBHUM OCOOJIHBOCTIM
Yepniricbkoro Ilomicest, a TakoX 3pocTaHHS PoJIi CAMOCIMHUX JIepeBHUX BHUJIIB, SKi
BUTICHSIIOTBH 1ICTOPUYHO CPOPMOBaHI IPYIIH.

JIist IpUPOSIHOT POCIIMHHOCTI PETiOHYy XapaKTepuM € HasBHICTh JUISHOK 13
nominyBaHHAM Pinus sylvestris L.,Quercus robur L, yaactio Tilia cordata Mill, Acer
platanoides L., 1o BW3HauYae MOTEHIIHHY TPUPOJHY POCIUHHICTH TeputTopii. Ilei
(dakTop Oe3rocepeHHO BIUIMHYB Ha BHJOBHUM CKJIaJl HacapKeHb JOCIIIKYBaHUX
NapKiB, Jie TepeBakaloTh aOOpWUTeHHI BHUJM, aJalTOBaHI 1O TOJICBKUX YMOB Ta
IPUPOIHO-EKOJIOTIYHUX 1 KJIIMAaTUYHUX YAHHUKIB.

['igponoriuHa Mepexa TepuTOpii JOCHIIKEHb MPeICTaBlIeHa CUCTEMOIO MaJIUX
pPIYOK, CTPYMKIB 1 3a00JIOUEHHMX HAUISHOK, BIJICpae Ba)JHMBY poOJib Yy MiATPUMAaHHI
eKoJIoriyHOoro OanaHcy mnapkoBux Teputopid. Tak, mis JIuzoryO6iBcbKoro mapky €
BIMB piuku CHoB, s IlaHcekoro camy — piuku birad, TakoX 3MiHU BOJHOIO
peXnUMy, OB’ s13aHi 3 KIIIMaTUIYHIMH KOJTUBAHHSIMU Ta MEJIOpPAaTUBHUMHU 3aX0JaMHU.

Ha cyuacHomy eramni CegHiBCHKMH TapK BHUPI3HSETHCS BUCOKUM CTyTNEHEM
30epeKeHOCTI 1ICTOPUYHOT MeH3aKHOI CTPYKTYPH Ta HASBHICTIO BIKOBHUX JEpPEB, IO
MalTh 3HAYHy IPUPOJOOXOPOHHY W KYJIBTYpHY IIiHHICTh;, MOTO PO3BHUTOK, SKHH
TICHO TIOB’SI3aHUM 13 TPUPOTHUMHU OCOOTUBOCTIMU AOJIUHU piukyd CHOB 1 CTabIIbHUM
BOTHUM pexxumoM. IlaHchkmii can y ceni birau, HaBmaku, mnepeOyBae y cTaHi
MOCTYTIOBOT MPHUPOJHOI TpaHchopmMallii, 10 MPOSBISIETBCA B CYKIECIHHUX 3MiHax
(bITOTIOKPUBY Ta 3HM)KEHHI KOMIIO3HWIIMHOI TIpWUBaOIMBOCTI Yepe3 BiJICYTHICTH
HaJIEXKHOTO JOTJISIy Ta 3aperysibOBaHOCTI JOJIMHU piuku birau.

Takum 4uHOM, TmapkoBI O0’€KTHM B MeXaxX CeJiTeOHUX TepUTOopii
YepHuirisebkoro paitony (cenuiie CenHiB Ta ceno birau) € BaXJIMBUMU eleMEHTaMU
iX eKOJOTIYHOTO Kapkacy Ta CKJIaJOBUMH ICTOPUKO-KYJIBTYPHOI CHAIIIAHU.
BaxiuBuM € X BUKOPUCTAaHHS sl 03I0POBJICHHS, peali3allii eKOCUCTEeMHUX MOCIYT,
sIKe 3aJIeKUTH BiJl 30epeXeHHs Ta MiATPUMaHHS Cy4acHOTO CTaHy, a TaKOX MOTpedye
KOMILUIEKCHOTO JIeHJIpoJioro-anamadTHOro miaxomy, 1o mepeadadae HAyKOBO
OOTPpYHTOBaHY PEKOHCTPYKIIIIO JIEPEBHUX HACaKeHb, PEeTYIIOBaHHS peKpealliiiHoro
HaBaHTAXEHHS, BIIHOBJICHHS ICTOPHUYHOI 1 TUTAaHYBaJIbHOI MApKOBOI CTPYKTYpH Ta
BIIPOBA)KEHHSI TIOCTIHHOTO MOHITOPUHTY CTaHy 3eJIeHUX Haca)KeHb, 3 ypaxXyBaHHSIM
IPUPOJITHUX OCOOJIMBOCTEH Ta KIIMAaTHYHHUX 3MiH.
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AHaJui3 MaciTaly JIICOBUX MOKeX 32 KBiTeHb-TpaBeHb 2026 poky y 20-Tn
KllloMeTpoBiii npudpoHTOBIii 30HI YepHIriBcbKoi 00J1acTi Ta IX NPOrHO30BaHMU M
BIJIMB HA NMPHPOAHO-3aNOBIAHI TepUTOPIi periony

€ezenin AcmaxkoecoKuil
Inemumym cinobcoxococnooapcovkoi mikpobionozii ma azponpomucioso2o

supoornuymea Hayionanovnoi akademii acpaprux nayk Yxpainu, Yepnicie, Yxpaina
zhekasmakovskly@gmail.com

JlicoBi moxexi Ha miBHOYI YepHIriBcbkoi 00JIaCTI € OJHHUM 13 KIIFOUOBUX
(akTOpiB Ta CyMyTHIX HACHIAKIB OOHOBUX Aiil, IO MPU3BOAATH IO MaclITaOHOIO
3HUIIEHHS I[IHHUX JIICOBUX pecypciB, 3aBAalOud 3HAUYHUX EKOHOMIYHMX 1
€KOJIOTTUHUX 30UTKIB perioHy. YHacHIJOK MOXKeX BiAOYBa€eThCs Jerpaaailisi JiCOBUX
BO/I0300piB, TOPYLIYETHCS TiAPOJOTIYHUNA PEXKUM, CTaH TPYHTOBOTO IOKPHUBY,
3HUKYIOTBCS €KOJIOTIYHI (PYHKIIIT JIICiB.

[IpoBinHUM (hakKTOpOM BUHUKHEHHS Ta IOIIMPEHHS JIICOBHX MOXeX y 20-Th
KiJIoMeTpoBi¥ npudpoHTOBIH 30HI UepHiriBcbkoi oomacti 3 2022 poky € 601oBi ii.
JlicoBi mosexi kinacudikyroTh Ha BepxoBi, HM30BI Ta mig3eMHi (Tokareva, 2026). ¥
perioHi HaOIBII MOIMTUPEHUMH € BEPXOBI Ta HU30BI MOXKEXKI, TOAl K Y MOCYIUTMBUAN
JITHIA Tepion y Mekax 3amiaB pidoK 1 TOp(GOBHIN TaKOX BUHUKAIOTH IiI3eMHI
TTOJKEXKI.

Oco65MBO HeOe3MeYHUM iX HACTIAKOM € MPUTHIYeHHS MPOLECiB MPUPOJIHOTO
MIOHOBJIGHHS JIICOBOI pPOCIMHHOCTI. Yepe3 akTHBHI OoiOBI [ii Ha YypaXeHUX
TEPUTOPISIX ~CYTTEBO OOMeEXyeTbcss ab0 TMOBHICTIO TNPUNUHSIETHCS — IITyYHE
micoBigHoBieHHs. [loxkexi  TakoXX  CHOPUUYMHSIOTH  pPYHHYBaHHS  OCEpeKiB
O10pI3HOMAHITTS Ta TpaHCHOPMALII0 TPUPOJAHUX E€KOCHUCTEM pPerioHy. Y 3B’S3Ky 31
3pOCTaHHSIM aHTPONOINeHHOI0 HaBaHTaXXeHHS, aKTUBHUX OoMOBHX miil, mpobiema
MOHITOPHUHTY CTaHy JICIB Ta OI[IHKH JWHAMIKHU 1X BIJHOBJICHHS IIICIIS IIPOT€HHOTO
BIUTUBY HaOyBa€e OCOOJMBOI aKTyaJdbHOCTI IJIs JOCiHimpKyBaHoro perioHy (Kuzyk,
2010).

OkpiM TOr0, 3HaYHA YACTHHA JIICOBUX 00’ €KTIB MPUPOIHO-3aMIOBITHOTO (POHTY
(mam — TI3®) periony 3 kinusg motoro 2022 poky nepeOyBae B Mexax 20-tu
KiJloMeTpoBoi  MpudpoHTOBOi cMmyru. JlicoBi TpUPOIHO-3aMOBIAHI  TEpUTOPIT
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3a3HAIOTh SIK MPSMOIrO BIUIMBY pPI3HUX BHUAIB 030pPO€HHS, TakK 1 3a0pyIHEHHS
BUOyxoHebOe3nmeunnmu npeameramu (Asmakovskyi & Karpenko, 2024).

3a nanumu BeO-pecypcy FIRMS, mioia nicoBUX MOXKeEX Yy HOCIII)KYBaHOMY
perioHi 3a nepio KBiTHSA-TpaBHs 2026 poky ckiana 6iu3bko 21727 ra'y mexax 69
OoCepeNIKiB 3aiiMaHHsS Ha JICOMOKPUBHUX 1 NPHUIETIUX OO0 HHUX TEPHUTOPIAX Y
UYepniriscekomy, KoprokiBcbkomy Ta HoBropoa-CiBepchbkoMy aaMiHiCTpaTUBHHUX
paiionax YepHniriBcbkoi obnacti (Puc. 1). Cepen HaiibinbIINX ocepeKiB 3aiiMaHHsI
3a(iKCOBaHO YOTUPHU AiNsHKM Miometo ~ 4702, 4144, 2931 ta 1836 ra, sxi
BigMiueHo B Mmexax KoprokiBcbkoro ta Horopoa-Cisepchkoro paitoniB (NASA
FIRMS, 2026).

VY BIZICOTKOBOMY CIiBBIJIHOIIIEHH] JO 3arajbHOi IUIOLIl JIICOBOrO (HOHIY
YepHuiriBcbkoi o0nacTi, sika craHoBUTh 741080 ra, mioma 3adikcOBaHMX MOKEX
CTaHOBUTH 2,93 %. ¥V Mexax NOCHIIKyBaHOI TepUTOpli B 30HaX Ypa)K€HHS BOTHEM
abo B OesrocepeIHIM OJMM3BKOCTI 10 HUX po3TaiioBaHo 16 micoBux 06’ektiB 13D,
10 HaJleXaTh N0 S5 KaTeropii, 3araimpHoro riomnero 10232 ra, cepen sSKMX OJMH
00’ €KT 3araJibHOJIEP>KaBHOTO 3HaYEHHS — JaHIIadTHUH 3aKka3HUK «MypaB’IBCbKUI
(Department of Ecology and Natural Resources ..., 2026a).

Lat: 51.519°, Lon: 32.903° FIRES: 2026-05-12 (31 DAYS)
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Puc. 1. Jlokanizanis Ta nJjioma JicoBux noxesk y 20-tu KiziomeTpoBiii
npudpouToBiii 30Hi YepHiriBebkoi 06/1acTi 3a kBiTeHb—TpaBeHb 2026 poky 3a
nanumu Beo6-pecypcy FIRMS (NASA FIRMS, 2026)

3a JaHUMU MPOBEJEHOTO aHalli3y, 30Kpema LUISIXOM HakjaJaHHS JaHUX BeO-
pecypcy FIRMS y TI'IC-3actocynky QGIS 3 mnopanbimivMm BiioOpakeHHSIM 1
nigpaxyHkoM ol 06’ektiB [13®, siki 3a3Hanu BmuBY Bin noxex (Puc. 2),
BCTAHOBJIEHO HACTYITHE:
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Ha TepuTOpii JaHAIMAPTHOTO 3aKa3HWKA 3arallbHOJAEP)KABHOTO 3HAYCHHS
«MypaB’iBcbkuii» miometo 1095,7 ra 3adikcoBane 3aropssHHsl Ha 1o 47 ra, 110
ctaHOBUTh 4,3 % Bij 3aranpHOI IOl 00’ekTa; cepen o0’ektiB [13d wmiciieBoro
3HAUYeHHS TiAPONOTiyHUH 3aKka3HuK « CHOBY Tuiomelo 7486 ra ypakeHui Ha MO —
270 ra (3,6 %); rigponoriuauii 3aka3Huk «I'ymiHo-IIpuOunchka mada» miomero 468
ra — 56 ra (12 %); rigponoriunuii 3aka3Huk «l'apkaBka» murometo 302 ra — 61 ra
(20,2 %); rimposoriuauii 3aka3Huk «Poro3umHcbke» miometo 200 ra — 35 ra (17,5 %);
rigponoriuauii 3aka3zHuk «JlyOsHka», 128 ra — 45 ra (35,2 %); rimponoridHmii
3aka3HuK «byma-Bopo6’iBchkuit»y muromero 122 ra — 29 ra (23,8 %); rigposioriaamii
3aka3Huk «Ctapunsg-I1» miomero 57 ra — 53,8 ra (94,4 %); rigponoriyHuil 3aKa3HUK
«ITapus» mnometo 39 ra — 0 ra (0 %); TimposoTiuHM 3aKa3HUK «bopcyk» TIIOMIEIO
26 ra— 0 ra (0 %); rinponoriuawmii 3aka3HuK «Crymaky mometo 13 ra— 1,6 ra (12,3
%); micoBuii 3aka3HUK «[ pem’spkuit» Tutomero 166 ra — 0 ra (0 %); 3amoBigHe
ypountie «Emincekuit nicy momero 100 ra — 100 ra (100 %); opHiTonOriYHUH
3aka3HUK «['yxxeBuk» tuomero 26,1 ra — 0 ra (0 %); nmapmmadTHUN 3aKa3HUK
«Porizne» momero 14 ra — 14 ra (100 %); 6oTaniuyHa mam’siTka Ipupoan «MoCTKI»
momero 7,2 ra— 0,35 ra (4,9 %) (QGIS ..., 2026).

Puc. 2. Kaprocxema 06’ekriB II3® y 20-Tu kM. npu¢poHTOBIii 30HI
YepririBcbkoi 00J1acTi, siki 3a3HaJ11 260 OyJ1M JOTHYHI /10 30HH ypasKeHHs
BOTHIO MiJ1 Yac noske:xx y KBiTHi-TpaBHi 2026 poky 3a nanumu QGIS 3.44.10

(QGIS ..., 2026)

TakuM uuHOM, HAWOLTBIIY JOKaMi3alil0 TMOXeX BIAMIYEHO Ha TepUTOpii
3aMoBiTHOTO ypouunina «CIHCHKUH Jic» Ta JaHAImaQTHOTO 3aKka3HuKa «PorizHey, ae
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wiowa 3aropsiib ctaHoBuia 100 % Teputopii 00’€KTiB, TIAPOJOTIYHUN 3aKa3HUK
«Crapuns-1I» — 94,4 % muiori, a TaKOX TiaposoriyHui 3aKka3HuK «JIyO’ ssHka» — 35,2
%.

3a mpoBeIeHUMH TiapaxyHKaMH, Y KBITHI-TpaBHI 2026 poIli BHACIIIOK TOXKEXK
y JIOCHIPKyBaHOMY PeTiOHI 3a3HaJIM BIUIMBY Pi3HOT iIHTEHCHUBHOCTI OJmM3bKo 712,6 ra
micoBux 00’ektiB [13®. BomHouac mioma HOBOCTBOPEHHX 1 YTOYHEHUX 00’ €KTIB
[13® YepniriBcskoi obaacTi ympomosxk 2023-2026 pokiB ctaHoBuia nutie 4589 ra,
1o ckiaaae 64,4 % BiJ MO TEPUTOPIA, MOUIKOKEHUX MOKEKAMU.

VY cniBBigHOWIeHH] A0 3arajpHoi Mol [[3® YepniriBebkoi obmacTi —
263775,46 ra (cranom Ha 01.01.2026 poxy) 3a3HauyeHl BTpPaTU € BIJIHOCHO
He3HauyHUMU. [IpoTe B koHTeKCTI po3mmpenHs [13® Ta cTBOpeHHSI HOBUX 3alOBITHUX
TEPUTOPIN YNPOAOBXK OCTAHHIX POKIB MAacIITaOU ypaKeHb € CyTTEBUMU Ta CBIIYATh
PO HEOOXIAHICTh IMOCHJIEHHS 3aXOiB IIOJO0 OXOPOHM Ta MOHITOPUHIY JIICOBHX
exkocucteM periony (Department of Ecology and Natural Resources ..., 2026b).

OTtxe, 3aranpHa IIIOIIA TOXKEX Yy KBiTHI-TpaBHI 2026 poky Ha Teputopii 20-
KiJloMeTpoBoi TpuppoHTOBOI 30HM YepHiriBcbkoi obOmacti ckiama 21727 ra, mio
cTaHOBUTh 2,93 % Bix 3araysipbHOi IWIONI JiicoBoro ¢oHmy YepHIriBcbkoi o0sacTi.
Bcranosneno, mo 16 00’€KTiB MPUPOIHO-3aMOBITHOTO (OHIY 3arajibHOIO TUIOIICHO
10232 ra Oynu ypaxeHi abo po3TalioBaHi MOOJHM3Y ocepenkiB 3aropsHb. [lmorna
Oe3nocepeIHIX ypakeHb Y MeXaxX IUX TEepUTOpik ckjiana 712,6 ra, MO CTaHOBHUTH
6,96 % Bi1 ix cyMapHoi mioi, a Takox 0,27 % Bix 3aranbroi ol [13® 1 6iu3bko
0,1 % Bix moi JicoBoro ¢ouay YepHiriBebkoi 00JacTi.

Boanouac cnif BpaxoByBaTH, 10 JOCHIKEHHST Ma€ IMOIMepe/HId XapakTep i
0a3yerbcss Ha ganHux [1C-anamizy, siki MOTpeOyIOTh MNOAANBLIOI CYMYTHUKOBOL
BepudikaIilii Ta MATBEpKEHHS CTYINEHsS Ta XapakTepy YpaXeHHS MIITXOM
MPOBEJIEHHS TOJIbOBUX JOCIHiKeHb. [IpoTe, BHacHigok oOOCTpiNiB, MiHyBaHHS
TEpUTOPIi Ta HeOe3MeKu ii BiABIyBaHHS, OLIIHUTH 30UTKH 117151 00’ ekTiB [13D periony
JOCJTIDKEeHb, 1110 3HAXOIATHCS B MPU(POHTOBIM 30HI HAapa3i € HEMOXKIIUBUM.
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Pseudomonas  aeruginosa  (P.  aeruginosa) @ —  BUCOKONATOTEHHUM
IrpaMHETaTUBHUM  MIKpPOOpraHi3M, € TMPOBIIHUM  30yJIHUKOM HE  TIJbKH
HO30KOMIiaTbHUX 1H(EKIIIN, aje W yCKIaIHIo€e mepedir paH, OTpUMaHUX B OOHMOBUX
ymoBax (Hu & Chua, 2025). CknagHicTs Teparii Malli€HTIB 13 3aXBOPIOBAHHSIMH,
CIPUYMHEHUMH CHHBOTHIHHOIO TMAaJMYKOI0, TIOB’s3aHa 31 3/aTHICTIO IHOTO
MIKpOOpraHi3My MPOTHIISTH BIUIMBY 0aratbox aHTHUMIKpoOHUX mpenapaTiB (AMII).
OpnHouacHa HasiBHICTh Y P. aeruginosa i1HOUBIlyallbHUX MeXaHI13MIB Pe3UCTEHTHOCTI,
KOZIOBaHUX XPOMOCOMOIO 200 TUTa3MiI0r0, CTBOPIOE (heHOTUTT MYJIBTUPE3UCTECHTHOCTI
(MDR) (Meletis et al., 2025). BuHukHeHHSI pe3UCTEHTHOCTI 10 aHTUCUHBOTHIMHUX
npernapartiB Meplioi JiHii CBIAYUTH MPO 3/IaTHICTh MAaTOTeHa MO€IHYBAaTH BHYTPIIIIHI,
HaOyTi Ta aJanTUBHI MeXaHi3Mu mpoTuidii. OIHUM 13 MexaHI3MIB CTIHKOCTI
P. aeruginosa € rinepakTUBHICTH e(DIIFOKCHUX TIOMII, 30KpeMa POJUHU TPaHCTIOPTEPiB
Resistance Nodulation Division (RND), sika Bkmtouae 12 edIIOKCHUX CHCTEM.
MexaHi3M ekckpellii 3abe3rneuye cTikicTh 10 Oinmbmiocti AMII depe3 dotupu
ocHOBHI eduokcHi Hacocu MexAB-OprM, MexXY-OprM, MexCD-OprJ, MexEF-
OprN, sKi yTBOPIOIOTH TPHOXKOMIIOHEHTHI KOMIUJIEKCH, IO TMPOXOISITh uepes
BHYTPIIIHIO Ta 30BHIIMIHIO MeMOpaHy. MexAB-OprM € OCHOBHOIO eQIIIOKCHOIO
MIOMIION0, Yy K01 cyOoonuauis MexA — miHkep, MexB — BHyTpiltHbOMeMOpaHHMIMA
Hacoc, OprM — kaHan 30BHIIIHBOI MeMOpaHH, 110 3abe3nevuye BUKHUI 3 KIITHHU [3-
nTakTamiB, pTopxiHOJOHIB Ta iHIUX AMIIL. TlopyiienHst GyHKINT eIFOKCHUX TTOMIT —
OJIH 13 IUIAXIB MiJBHUINCHHS e(PEeKTHBHOCTI aHTHUMIKpOOHOI xiMioTeparii. Bimomo,
10 MAaKpOJIIIHI aHTUOIOTHUKH, 30KpeMa a3WTPOMIIMH, MNPHUTHIYYIOTh aKTUBHICTH
edmokcHoi nomnu MexAB-OprM y P. aeruginosa (Sugimura et al., 2008), 1o moxe
M1JBUIIUTH YyTIUBICTh CHHBOTHIMHOI Manuuku Ao iHmmx AMIL

Meta po60TH — BU3HAUUTH eKCIpecito TeHiB mexB Tta oprM'y P. aeruginosa 3a
BILTMBY a3UTPOMIIIMHY Ta KIIAPUTPOMILIMHY.

JlocnipKeHHST TIPOBeIeH1 3 BUKOPUCTAHHSIM KIIIHIYHOTO 130711y P. aeruginosa
449, sxuit pe3ucTeHTHUH 10 1edeniMy, YyTIUBHKA 10 a3TpeoHaMy, medorepa3ony,
UpohIoKcalMHy, TeHTaMIIMHY Ta aMiKaluHy. BIUIMB MakpoiaiB Ha eKCIpecito
reHiB eIIOKCHUX IMOMII BHU3HAYal W 3a Al a3UTPOMIIMHY Ta KJIAPUTPOMIIIUHY Yy
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cyOinrioyrouit konmeHtpaiii 0,5 x MiHiManbHa iHriOytoua koHueHTpauis (MIK).
[TopiBHSUTBHUI aHaNI3 eKchpecii reHiB mexB Ta oprM TpOBOIWIN 3a JOIOMOTOIO
KiTbKICHOT TIOJMiMEpa3HOi JIaHIIOroBOI peakilii y peaabHOMy 4aci meTomom 274A¢
(Livak & Schmittgen, 2001). Sk eHAOreHHU KOHTPOJIb BUKOPUCTOBYBAIU
ekcnpecito rena 16S pPHK. Ammidikaiiiro mpoBouiu 3a TeMIepaTypHOro pexumy:
20 ¢ npu 95 °C, 40 uukmis: 15 ¢ npu 95 °C, 60 ¢ npu 60 °C. CTaTUCTUUHUI aHaTi3
pe3ynbTatiB npoBoauin MetogoM ANOVA 3a 10MoMOrorw KOMIT I0TepHOT porpamMmu
«Statistica 6.0» (StatSoft. Inc., CIIIA).

[TortepenHiMu  moCHiDKeHHSIMA  BcTaHoBleHOo, mo MIK asutpominuuy Ta
KJIApUTPOMILIUHY 1oao P. aeruginosa 449 cranoButh 25 Mkr/mu ta 100 MKr/mi,
BIJIMOBiAHO. 3TiIHO 3 OTPUMAHUMU JaHUMH, Makpoiau I mokoiHASA y KOHIIEHTpaIil
0,5 MIK BmnBaroTh Ha eKcmpecito TeHiB mexB Ta oprM omnepony mexAB-oprM.
OTtpumaHni pe3ynbTaT HaBeIeHo Ha puc. 1.

Bcranosneno (puc. 1), mo 3a Aii a3uTpOMILIMHY TPaHCKPHIILiHHA aKTUBHICTh
mexB ta oprM 3umwxyetbes y 1,9 ta 5,3 paza, knaputpominuHy — 4,1 ta 2,8 pasza,
BIJIMOBIJTHO, MOPIBHSHO 3 KOHTpoJjeM (p < 0,05). OTpumani pe3ynbTaTd MOXKYTh OyTH
noB’si3aHl 31 3AarTHIicTIO MakpoiigHux AMII BrumBatM Ha (yHKIIOHYBaHHS
perynstopuux cuctem Quorum sensing (QS) y P. aeruginosa (Elsheredy et al.,
2021), akTUBHICTb SIKUX, TaKOX K 1 moMnu MexAB-OprM, 3ayiexxuth Bij HITBHOCTI
OaktepianbHUX KIITUH (Sugimura et al., 2008). ITogi6H1 pe3ynbTaTl BiAMIYeHO 3a il
TIOKCUIY THTaHY, SKU{ 3HAYHO 3HWKYBaB TPAHCKPHUIIIIiIWHY aKTHBHICTH reHiB RND
nomn Ta QS (Ahmed et al.,, 2021). Lle mae BaxiauBe 3HAYCHHS, OCKIJIbKU
NpUTHIYEHHS e(DIIFOKCHUX TTOMIT MOYXe 301JBIINTHA YyTIUBICTh ITaMiB P. aeruginosa
no nii AMII (Sugimura et al., 2008).

1,2

B KonTpoanb

2 -AACt

Pucynok 1. Excnpecisi reniB mexB t1a oprM 'y P. aeruginosa 449 3a aii
MakpoJiaiB (¥ — p < 0,05 y nopiBHsIHHI 3 KOHTpOJIEM)

3riiHO 3 pe3yJibTaTaMu MPOBEJICHUX €KCIIEPUMEHTIB, MaKpOJIiIHI aHTUOI0TUKHU
I moxosiHHS a3UTPOMIIIUH Ta KJIAPUTPOMIIMH BIUIMBAIOTh HA TPAHCTIOPTHI CUCTEMU
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CUHBOTHIMHOI MajiMyK{, MpPO L0 CBIAYUTh MPUTHIYEHHS eKCIpecii TeHiB,
acoIliioBaHuX 3 (QYHKIIIOHYBaHHSM editokcHUX nomn poauHu RND P. aeruginosa.
BusiBieHa  akTUBHICT, Yy  MakpoJigiB  MOXe€  NPHU3BOJUTH  JO  3MiH
aHTHUO10TUKOYYTIUBOCTI ITaMiB Ta TT1IBUIITYBaTH e(heKTUBHICTh
aHTHUOlOTHKOTEpartii.
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CyuacHi TeHJeHIIl TIO0ATbHUX KIIMAaTUYHHUX 3MiH, IO CYMPOBOKYIOTHCS
apUAN3aIli€r0 Ta IMiABUIICHHSIM CepeIHhOPIYHUX TEMIIEPaTyp, 3yYMOBIIOIOTH BHCOKY
aKTYaJIbHICTh IHTPOIYKIIII Ta KyJBTHBYBaHHS HOBUX POCIMHHHX PECYpCiB, 30Kpema
HIIIEBUX TIJIOJAOBUX KYyJIbTyp. BoHU XapakTepusyroThecs crieludiyHUM O010XiMIYHUM
npodiseM 1 BUCOKMM BMICTOM O10aKTHBHUX PEYOBHH, IO JO3BOJISIE HE JIUIIE
nuBepcudiKyBaTH BITUYM3HSAHY GJIOpY, ale ¥ PO3MUPUTA ACOPTUMEHT Ji€TUYHOI
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CUPOBHMHH. YCIIITHA aKJIiMaTH3allis MAaJOIOIIMPEHNX POCIUH € e(OEeKTUBHUM
iHCTpyMeHTOM 30aradeHHs (DIOPUCTUYHOTO O10pI3HOMAHITTS arpodiTOIeHO3IB Ta
IiIBUIIICHHS! EKOHOMIYHOI CTIHKOCTI CaliBHUYMX TOCIIOJIAPCTB Y KpaiHHU.

[HTEerpartis HOBUX POCIWHHUX IHTPOIYIIEHTIB y Cy4acHI arpoTeXHIYHI CUCTEeMH
BIJIKpMBA€ HOBI MOXJIWBOCTI JJIsi eKoJjiorizamii ramy3i. biomoriuni ocoOGJMBOCTI
0araThboX MaJIONOIIMPEHUX KYJIBTYP, 30KpeMa IXHs MPUPOAHA CTIMKICTh JO MICIIEBUX
NaTOreHiB Ta IIKIJIHWKIB, JO3BOJISIOTH MIHIMIZyBaTH XIMIYHE HaBaHTaX€HHS Ha
arpoIleHO3H, 3BeCTH J0 MiHIMyMY MECTHIMIHHUMA Mpec Ta 3a0e3MeUnTH BUPOOHHIITBO
eKOJIOTIYHO Oe3MevyHOi MPOIYKIii 3 BUCOKOIO JOJIaHO0 BapTicTio. I yMOB cTenoBoi
30HM YKpaiHM BUCOKMU IHTPOLYKUIWHHUNA TOTEHIiaJ] MarTh Takl MaJONOLIUpPEeH]
0/10Bi: cyOTponiuHi —  Asimina triloba (L.) Dunal (a3umina Tpusomnaresa),
Diospyros L. (xypma), Ziziphus jujuba Mill. (ynabi cnpaxHiit), Ficus carica L.
(cmokiBHMLSA), Punica granatum L. (rpaHat 3BUYaiiHMil ), Ta TOPIXOIIIIAHI KyJIbTYPH —
Prunus dulcis (Mill.) D.A. Webb (Murnans 3suuaiinuii).

Amnani3z OiokiimMatuyHoro moteHmiany [liBmennoro ta IlentpanbHoro Cremy
CBIIUNTH, IO 3MIIIEHHS KIIMAaTHYHUX 30H CTBOPIOE CIPHUATIHBI TiIpOTepMidHI
YMOBHU JUIsl TIPOMHUCIIOBOTO Ta JIOKAJIBHOTO BHUPOIIYBaHHS 3a3HAYeHUX BHIB.
3acTocyBaHHS 1HTErPOBAHMX CHUCTEM arpoTeXHIKM (ONTUMI3allisi CXeM TOCaJKH,
KpaIIMHHE 3pOIIeHHS, OpTaHidHe MYJIbUyBaHHS Ta O10JOTIYHHMM 3aXHUCT) rapaHTye
cTabiIbHY BPOXKalHICTh Ta BUCOKY SKICTh IIOMOJIOTIYHOI CHPOBHUHH.

Asimina triloba (L.) Dunal € enMHUM MOPO30CTIHKUM MPEACTAaBHUKOM POJAUHU
Annonaceae (pony Asimina L.), TpupoHUIA apeal SKOTO MOLIUPIOETHCS Ha MIBHIY JI0
43° mH. m. Bucoka amanTtuBHA 37aTHICTh KYJbTYPH JIO3BOJISIE YCIIITHO BUPOITYBATH
il Ha BCid TepuTopii YKpaiHM, IO CTAaHOBUTH 3HAYHUN MPAKTUYHHUIA 1HTEpecC s
cydacHoro TuioniBHULTBA. [lnonu A. triloba Bin3Ha4YatOThCs BUCOKOIO MOKUBHOIO
LIHHICTIO Ta YHIKJIbHUM OlOXIMIYHMM Mpo¢ijieM: BMICT acKOpOIHOBOI KHCJIOTH
nocsirae 50 Mr %, ByrieBoiB — 1625 %, a cyxux pedoBuH — 10 29 %. MiHepaibHUH
KOMIUICKC IUIOIB XapaKTEPU3YEThCS BHCOKOIO KOHIIeHTpaliero Kaiito (314-368
Mr/100 T) 3a UMM IOKa3HUKOM KyJbTypa eKBiBajeHTHa Prunus armeniaca L.
(abpwukocy), Toll SK 32 KOHIICHTPAIIIE€0 MarHito, 3aji3a, Miji, IIMHKY, MapraHiio Ta
dbochopy BoHA CyTTEBO TEpeBHUINYE TpaAMIliliHI s0Iyka, OaHaHW Ta IUTPYCOBI.
OpraHoienTHyHI BIaCTUBOCTI (KpeMoIoiOHa KOHCUCTEHIIis, BUpaKEHUH apomar) Ta
TEXHOJIOTIYHI SKOCTI M'SKOTi 3yMOBIIIOIOTh BUCOKHU TIOTEHIlIaN 1i BUKOPUCTAHHS Y
CBI)KOMY BUTJISIIII Ta B IEPEPOOHiil MPOMHUCIOBOCTI.

Diospyros L. Tpaguuiga BupoulyBaHHSI XypMHU B YKpaiHi O6epe modarok i3 XX
cronittsa. Ha cydacHOMy erarmi BITYM3HSHUN COPTHMEHT KYJIbTYpU CKJIATAETHCS 3
TPBOX JIMCTONMAIHUX BUIB — Diospyros lotus L. (kaBka3bka), Diospyros virginiana L.
(Biprinceka), Diospyros kaki Thunb. (cxinHa), a Tako MI>XKBUJIOBUX TIOPHUAIB CX1THOT
Ta BIPriHChKOi XypMmu. [li TakCOHM TPOMYKYIOTH iCTIBHI TUIOOW 1 € BaXKJIIUBOIO
CKJIQZIOBOIO CaJlIBHUIITBA TMIBJACHHUX perioHiB. Bucoka ekoHoMiuHa e(eKTHUBHICTH
BUPOOHUIITBA 3yMOBJIeHA (HITOCAHITAPHOIO CTIHKICTIO KYJIbTYpH, IO J03BOJISE
MOBHICTIO BUKJTFOUUTH XIMIYHUH 3aXUCT POCITHH.

[Imogn XypMu XapaKTepHU3YIOThCS BHCOKOIO JI€ETUYHOIO IIHHICTIO 3aBISKH
OaraTomy (iTOXIMIYHOMY CKJIaay, 11O BKJIIOYAE BiTaMiHU, MOJIi()EHOIN, KAPOTHHOIIH
Ta HU3bKY KMCJIOTHICTh. OcOo0IMBe MeIUKO-010JI0TiYHEe 3HAYSHHS Ma€e 3HAYHUH BMICT
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fony, a TakoK KOMILJIEKC 13 13 opraHiyHUX KUCIOT (30KpeMa JUMOHHOI Ta 10JIy4YHO1),
KapOTHHY, MIrMeHTIB 1 TaHiHiB. HyTpuTuBHUI mpodine XypMHU XapaKTepHU3YeEThCS
3HAYHOIO KOHIICHTpAIli€l0 MOHO- Ta aucaxapuaiB ((pyKTosa i IIFOKO3a CyMapHO
CTaHOBIATHh 12-25%) 3a MiHIManbHOI KUCIOTHOCTI (He Oinbine 0,2%). BitaminHawmit
komrieke Ha 100 r macu mictuth: 10-20 mr Bitaminy C, 0,6—1,6 Mr B-kapoTuny, a
takox Bitaminu B1 (0,03-0,05 mr), B2 (0,02-0,05 mr) ta B5 (0,05-0,3 mr). Makpo-
Ta MikpoenemMeHTHUH ckian (mr/100 r) mpeacraBnenuit kamiem (174,0-176,0),
dbochopom (10,0-26,0), kansiiem (6,0-10,0), natpiem (2,0-6,0), 3anizom (0,3-3,0) Ta
romom (mo 50,0).

[Tpoaykiisi € yHiBepcaidbHOIO: ii CIIOKMUBAIOTH CBIXKOIO 200 CIPSIMOBYIOTH Ha
IPOMUCIIOBY MEePEPOOKYy.

Zizyphus jujuba Mill. € aBToxToHHMM BHAOM Kwutaro, ae BIH TpaauLiHHO
nociJiae POBiHI MO3UIIIT cepell MI0JOBUX POCIUH i3 BUPAKEHUMH TepareBTUIHUMU
BJIACTUBOCTAMU. ETamHa iHTpOAyKIis KyIbTypu oxorumfoBana lleHTpanmbHy A3iro,
KaBka3, KpuMchbKuii MiBOCTPIB 1 3r00M MOIIUPHIIACS HA 1HII TPUPOIHO-KIIIMATHIHI
30HA Ykpaind. OCHOBHUH TOCMOAAPCHKUI Ta MEIUKO-O10JIOTIYHUN iHTEpec
CTaHOBJISATH TUUIOJIU, SIKI 32 KOHIIEHTpAIlI€l0 BYTJIEBO/IB, JiIiIiB, TPOTEIHIB 1 BiTaMiHIB
eKBiBaJICHTHI (DiHIKaM, 1110 3yMOBUJIO TPUBIaJTbHY Ha3BY BUJIY — «KUTAUCHKHUUN (DIHIKY.
OxkpiM BHCOKOI HYTPUTHUBHOI, NI€TUYHOI Ta (HapMaKoJOTIYHOI IIHHOCTI IIJIOMIB,
OaraTux Ha Makpo- Ta MiIKpOeJIeMeHTH, BUPaKeHy O10JIOT1YHY aKTHUBHICTh BUSBIISIOTh
1 BereTaTUBHI OpraHu L€l POCIUHHU.

VYHabi XapakTepu3yeThCS BUHSATKOBOIO KCepO(DITHICTIO, Oyaydd HaiOuIbLI
MOCYXOCTIMHOIO TJIOAOBOIO KYJBTYPOIO 3aBISKM TJIUMOOKO MPOHUKHIN, MOTYXHIN
KOpeHeBiil cuctemi. PocnmHa BUSBIS€E JOCTATHIO MOPO3OCTIHKICTh, BHUTPUMYIOUU
3HWKEHHs TeMmriiepatypu B paiama3oHi Big —20 °C mo —27 °C. Bucoka exosoriyHa
TUTACTHYHICTh ~ JIO3BOJISIE  YCITIIIIHO BUPOIIYBaTH il B MeXaX TPOMIYHOrO,
cyOTpoIiyHOro Ta KOHTHHEHTalbHOTO KiiMary. KynbTypa € iHAMGEpEeHTHOI 0
MaTOTeHIB 1 EHTOMOIIKIIHUKIB Ta TMOTpedye BHUCOKOro piBHA iHcomsii. VY
BereTaiiHuii mepion yHaOl BUKOHYE CaHITApHO-TITI€HIYHY (QYHKIIiIO, 30araqyrodu
noBITps (ITOHIMAAMHU aHAJOTIYHO JI0 XBOWHUX IHTpoAyHeHTiB. HyTpuTuBHMit
npodias  3i3iPycy xXapaKTepu3yeThCsS BHCOKOI  KOHIIGHTpAIli€l0 MOHO- Ta
nucaxapuiB (GpyKTo3a 1 TIIFOKO3a CyMapHO CTaHOBIATH 17-25% y cBXUX Tmoaax i
no 60-70% vy BucylleHHX) 3a IOMIipHOi KucioTHocTi (y wmexax 2,0-2,5%).
Bitaminnuii kommiiekc Ha 100 © Macu MICTUTB: peKOPHO BUCOKY KUIBKICTh BITaMiHY
C —300-900 wmr, Bitamiun P (pytun) — 0,5—1,2 mr, B-kapotun — 0,02—0,12 mr, a Takox
BiTamiau B1 (0,02-0,1 mr), B2 (0,04-0,18 mr), B6 (10 0,08 mr) ta PP (0,9-2,8 mr).
Makpo- Ta MikpoenemMeHTHUH ckian (Mr/100 r) mpencraBienuit kamiem (250,0—
1050,0), docdhopom (23,0-168,0), xanbuiem (21,0-130,0), marniem (10,0—12,0),
HatpieM (3,0—12,0) ta 3anizom (0,48-3,5). 3a piBHemM Oi10JIOri4YHOI aKTUBHOCTI Ta
(hapMaKoJIOTIYHUM TIOTEHIIIAJIOM BHJ BKJIIOUCHO JIO TM'STIPKKM HaWIIHHIIINAX
JTIKapChKUX POCIIHMH CBITY.

Ficus carica L. 3aiimae BaroMme Miciie cepej] CBITOBUX MIETMYHUX TPEHIIB
3aBASKA TEpareBTUYHUM BIJIACTUBOCTSM CBIKMX 1 BHCYIIEHUX CYIUIiIb, SKi
3aCTOCOBYIOTh SIK HATypaJbHUN 3aMiHHUK ILYKPY B palliOHI XBOPUX Ha I[yKPOBHI
niaber. B arpoxnmimMaTHUHMX yMOBaxX YKpaiHU KyJIbTYpPy BHPOIIYIOTh SIK Y
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BIIKDUTOMY, TaK 1 B 3axWIIEHOMY IpyHTi. OCOOJMBICTIO BereTauiifHOro LUKy
IHKUPY Ha BIIKPUTHUX AUISHKAX € Ti3HE BIJHOBJCHHS BereTarlii (ITOYaTOK TpaBH:),
yepe3 IO JIO3piBaHHS OCHOBHOI TeHepalil IUIOMIB JIIMITYEThCS OCIHHIMH
npuMopo3kaMu. st IITy4HOTo MPUCKOPEHHS cTapTy Bererarlii Ha 14 1i6 edekTHBHO
3aCTOCOBYIOThH IUTIBKOBI HakpHUTTS Ta arpoBojiokHO. [IpoTe B mMiBIeHHWX perioHax,
30kpema Ha miBgHI Opechkoi o0nlacTi, amanToBaHI  MOPO3OCTIHKI  COPTH
JEMOHCTPYIOTh BHUCOKY TPOAYKTHUBHICTH Y BIIKPHUTOMY IPYHTI 0€3 J0MaTKOBUX
3aX0JuB iHTeHcU]iKallii.

Jng imxupy B YKpaiHi XapakTepHa JBo(da3Ha LUKIIYHICTh TUIOJOHOLIEHHS.
[Tepmia renepariiss 1ioniB (6peda) QopMyeTbess Ha Tmepe3uMyBajux MMaroHax
MIOTIePETHBOTO POKY, Ma€ HU3bKY UWCENbHICTh, BEIUKY Macy, ajie MOCTYMaEeThCs 3a
OpPraHONeNTUYHUMH TOKa3HWKamMu. OTpUMaHHS IHOTO BpOXao Oe3mnocepeHbO
3aJIe)KUTh BiJl YCHIITHOTO 3aXUCTy TOPIIIHBOI IEPEBUHU BiJ 3UMOBUX TOIIKOKEHb.
Jpyra, ocHOBHa XBWJISI TUTOJIOHOIIIEHHS BiZIOyBaeThcs Ha MaroHaxX MOTOYHOTO POKY.
[li mmomw BiAPI3HAIOTHCS MEHIIUMH JIHIMHUMHA pO3MipaMH, ajieé MaroTh BHIIY
IIUTBHICTh HACa/DKEHHS Ta TMOKpallleHi cMakoBi sKocTi. ®DopMmyBaHHS JIpyroi
reHeparlii crapTye B JIITHIM mepion, a MUK ii J03piBaHHS TpHWBA€ OJIM3BKO JIBOX
MICSIIIB.

Punica granatum L. € BUCOKOIIIHHOIO CyOTpPOITIYHOIO TIJIOAOBOIO KYJIBTYPOIO,
JTKYBaJIbHO-TIPOMUTAKTUYHAM TIOTEHITia K01 0a3yeThCs Ha CHHEPreTWYHIW mii il
010aKTUBHUX KOMIOHEHTIB. Ek30kapmiii Ta M'SKyIl TIUIOJIB XapaKTepU3yrThCs
OaratuMm xiMiuHMM TpodisieM, 1m0 BkiItouae BiTamiHHUN komruieke (C, E, HiaruH,
¢nasonoinu rpynu B: B1, B2, B6, B12), MmoHo- Ta axicaxapuau, NpoTeiHU, POCIUHHY
KJIITKOBUHY, 30JIbHI €JIEMEeHTH, a TaK0XX KaTeXiHU, TaHIHU, aHTOLl1aHU, aMIHOKUCIIOTH
Ta ankajoinu. BupaxeHa aHTHOKCHIAHTHA aKTHBHICTh KyJIbTYpPH 3yMOBJICHA
HasIBHICTIO aHTOLIIaHIB, SIKI CTHUMYJIOIOTh METa0OJIYHI MpoLecH, 1HTeHCU(]IKYIOTh
reMOJMHAaMIKy Ta 3MIIHIOIOTh EHIOTENH CYJIWH, CYTTEBO 3HUXYIOUH PH3UK
BUHUKHEHHS  TOCTPUX  TOPYIIEHb  MO3KOBOTO  KpOBOOOIry  Ta  I1HIIUX
KapJlIOBacCKyJISIpHUX  TaTosiorid.  IctopudyHo  BU3HaHUN  SK  yHIBepcallbHHI
TepaneBTUYHUHN 3aci0, TpaHATOBHM CiK JeTepMiHOBAHUM SIK OOOB'S3KOBHI €JIEeMEHT
PamioNpPOTEeKTOPHOTO XapdyyBaHHS JUISI HACeJIeHHS TEpUTOpid 3  IiJABUIICHUM
pamioaKTUBHUM (POHOM.

Punica granatum L. xapakTepu3yeTbcsi BACOKOK €KOJIOTIYHOIO MIIACTUYHICTIO
Ta KcepodiTHicTIo. B arpokiiMaTHyHUX yMmoBax VYKpalHM NPOMHUCIOBE Ta
amMaTOpChKe BHUPOIIyBaHHS KyJIbTypH JIOKali30BaHe IMEPEeBaXXHO B IMiBIESHHUX
perionax. CyvacHi TeHAEHIIl CaJiBHUITBA JIEMOHCTPYIOTb CTpIMKe 3pOCTaHHS
iHTepecy 10 iHTeHcUIKalil Li€i KyJIbTypH, IO 3yMOBIEHO BHUCOKOI HYTPUTHUBHOIO
Ta (apMakKoJIOTIYHOIO WIHHICTIO i1 moniB. Ilpore cTabiibHa TPOSYKTUBHICTb
HacaJKeHb Oe3Nocepe/lHbO 3aJeKUTh BIJ YITKOTO JOTPUMAaHHS CHeUUu(pIyHUX
arpoTexXHIYHUX perjsaMmeHTiB. Yepe3 OiosioridyHi JIMITH MOPO3OCTIMKOCTI Y
BIIKPUTOMY TPYHTI VYKpaiHW TrpaHaT KyJIbTUBYIOTh BHUKIIOYHO 32 YKPHUBHOIO
TEXHOJIOTI €10, POPMYIOYH POCIHUHU MEePEeBAKHO Y BUTJISAII 0araToCTOBOYPHOIO KyIIla.

["'opiXiBHUIITBO € OJHWUM 13 HAWOLIBII peHTaOeNbHUX HAMPSIMIB Cy4acHOTO
arpoBUPOOHUIITBA, 110 3YMOBJIEHO BUCOKOIO €KOJIOTIYHOIO TUTACTUYHICTIO KYJIBTYp Ta
iXHpOIO iHAMGEpeHTHICTIO 10 enadiyamx yMoB. HacapkeHHS TOpiXOIuTiIHUX
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YCHIIIHO aJanTyloTbcsl Ha OUIBIIOCTI THUIIB IPYHTIB YKpaiHW, BKIIOYAIOUU
JerpaioBaHi, epoJoBaHi 3eMJIi Ta CXWIJIM PI3HOI €KCTO3UIIil, K € HeMPUIATHUMU IS
TPaAUIIMHOTO CaJiBHMIITBA 4Yepe3 pPU3UK TMIATOTUICHHS IIiJ3€MHUMH BOJAMHU.
MiHiMaTbHUA TIPOCTOPOBUN JIIMIT ISl CTAPTy KOMEPLIMHOI HiSIILHOCTI CTAaHOBHUTH
0,5 ra. 3aBnmsku TpuBaioMmy xkuTTteBomy mukiIy (100—150 pokiB) Ta BHUCOKIN
OloJIOTiYHIN CTIMKOCTI JO aHTPOIOTeHHUX 1 KJIIMAaTHYHMX (aKTOpiB, MPOMHCIIOBI
TOpIXOBI Caii PO3TJISAIAIOTHCS 1HBECTOPaMHU SIK JIOBFOCTPOKOBI KaIliTallbHI aKTHBH,
aHaJOTIYH1 HEPYXOMOCTI.

Prunus dulcis (Mill.) D.A. Webb. € nepcriekTUBHUM 00'€éKTOM IHTPOAYKIIii B
KOHTEKCTI TJ00ajJbHUX KIIMaTUYHUX 3MiH. BHcokuil kcepodiTHUN mOTeHLial
KyJIbTypu T03BOJIss€ €(eKTHBHO OCBOIOBATH IiJ| HACAKEHHS apuIHI TepuTopii 3
nediuuToM BOJIOTH. B cydacHMX €KOJOTIYHUX peaiisixX MiBASHHUX PerioHiB YKpaiHu
MUTZadb JAEMOHCTPYE BHUpPa3HI aJalTHBHI TMepeBaru Mepel IHIIWMHU I[JI0JOBUMHU
KyJIbTypaMH 3aBISKH TOJEPAHTHOCTI 0 edadiyHUX YMOB Ta MiHIMAJIbHUM BHUMOTaM
JI0 arpOTEXHIYHOTO CEPBICY.

[Tponyxkiiisi BUAYy Ma€e BUCOKE MPOJIOBOJIbYUE Ta MMPOMHUCIIOBE 3HAYEHHS 3aBIISIKU
MYJIBTHUBEKTOPHOMY BHUKOPHCTaHHIO Oiomacu. HaciHHs (smpa) peanizyloTh y
HAaTUBHOMY, TEPMIYHO 0OPOOJEHOMY UM COJICHOMY BHUIJISIZI, a TAKOXK SK IHTPEIIEHT 1
NPSHOI Yy KOHIUTEPCBKOMY Ta JIIKEpHO-TOpilyaHoMy BHUpoOHuITBax. JlimigHa
dpakiis (MUrganbHa OJIisl), TiAPOJATH Ta IMOPOIIKOMOAIOHI CyOCTpaTH € I[IHHOIO
CUPOBHMHOIO i1 Nap(pyMepHO-KOCMETHUYHOI raiy3i Ta ¢apmanii (BUPOOHHUIITBO
Mazeil, emyJbciil 1 JikiB). EHgokapmiil (1ukapaiymna) 3acTOCOBY€EThCS SIK CUPOBHHHA
0aza a5 CHHTE3y MEAMYHOTO aKTUBOBAHOTO BYT1IIISL.

ExoHomiuHa Ta  eKkoJiOriyHa JOUUIBHICTh  PO3IIMPEHHS  IUIOLL T
HaCa/DKEHHSIMU MUTJAII0 B MIBAGHHUX perioHax YKpaiHW 3yMOBIeHa HHU3KOIO
yuHHUKIB. [lo-mepiue, pecTpykTypuzauis rajiy3i BHKJIMKaHa TIIHOOKOK KPHU30H0
TPagUIIMHOTO TS 11i€1 30HU BUHOTPAIapCTBa Ta CaliBHUITBA (30KpeMa KiCTOYKOBHUX
KYJBTYP), IO CTATH HepeHTaOeIbHUMU Yepe3 JeCTPYKIII0 KaHaJliB 30yTy CHPOBHUHHU.
CydacHuil etan po3BUTKY MUTAQNIIBHUIITBA 0a3yeThcsl HA IHTPOAYKIII 1IHHOBAIITHUX
COPTIB, CEJICKI[IOHOBAaHMX 13 ypaXyBaHHSM JOKAJbHUX JIMITIB TiIpOTepMiI4HOTO
Koe(illieHTa Ta TEXHOJOTIYHUX BUMOT TepepoOHOi mpommucioBocTi. Ilo-gpyre, B
yMOBaXx IPOrpecyrodoi apuamn3allii KJIiMaTy 3akjiaJlaHHs IHTeHCUBHUX IMPOMHUCIOBUX
Haca/DKeHb 1€l KcepodiTHOT KyJIbTYypH, aJalTOBaHOI [0 TPHUBAJIOTO JediruTy
BOJIOTM Ta eKCTpeMaJbHHX TeMIeparyp, € e(eKTHBHUM IHCTPyMEHTOM
nuBepcuGikalii arpapHoro BHUPOOHHMLITBA Ta MIJBHILEHHS HOro eKOJOTI4HOI
CTIAKOCTI.

BrpoBakeHHsT HIlIEBUX IJI0J0BHUX 1 TOPIXOIUIIIHUX KYJBTYpP € CTpaTeriyHuM
BEKTOPOM PO3BUTKY CaJiBHUIITBA B YKpaiHi B yMOBax KJIIMaTHYHUX TpaHChOpMalliil.
[ToenHanHs 610J0TTYHOTO MOTEHLIATY IHTPOAYLIEHTIB 13 MPUHIMIIAMHU 1HTETPOBAHOTO
€KOJIOT130BaHOTO POCIIMHHUIITBA JI03BOJIIE JTUBEPCU(IKYBATH PHHOK TLIOJOBO-
ATIHOI TPOIYKIII, CYTTEBO 3HU3UTH BHUKOPUCTAHHS TMECTUIHUAIB 1 3a0e3reunTu
HaceJeHHS BHCOKOSKICHUMM MIETUYHUMU TPOAYKTAMHU XapuyBaHHS BITUYU3HSIHOTO
BUPOOHUIITBA.
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Me3uncbkuii HIIII sik iHAUKATOP €KOJIOriYHOIO 3I0POB’si: peakKilisi BOAHUX
pecypciB, IPYHTIB i POCJIMHHOCTI HA METeOPOJIOTiYHI Ta BOEHHO-TEXHOTeHHi
cTpecHu
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Konuenuiss «One Healthy («€auHOTO 310pOB’S») TIPYHTYETHCS  HA
HEPO3PUBHOMY 3B’S3KYy MIXK 3JI0pPOB’SIM JIFOJWHU, TBapuH i ctany moskiyuis (WHO,
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2021). Y upoMy KOHTEKCTI MPUPOJOOXOPOHHI TepuTopli HaOyBalOTh OCOOJIMBOIrO
3HAYEHHS: BOHU € MPUPOJHUMHU JabOpaTOpisSIMH, & MOXKHA BIACTEKYBATH PEaKIIiIO
€KOCHCTEM Ha 30BHIIIHI CTPECH IIe JI0 TOTro, SIK Ili CTPECH CTAlOTh MOMITHUMHM IS
JFOJICBKUX CHIBHOT. Me3WHChKMM HarmioHanbHUN mpupomuuit mapk (HIIT) —
po3TtamoBaHuii y monuHi p. JlecHa Ha YepHIriBIIMHI Ta OXOIUTIOE 3alljlaBHI JIyKH,
OonoTa, cTapuyHi o03epa, JICOBI MacWBU U SPYyXKHO-OAJTKOBI CHUCTeMH. 3aBASKU
JaHmmadTHIM PI3HOMAHITHOCTI W BIMHOCHIM 130JIbOBAHOCTI BiJI 1HTEHCHBHOTO
rOCIIOJIaplOBaHHsl el MapK € YyTJIWBUM IHJUKATOPOM E€KOJIOTIYHOTO 3J0pOB’s
perioHy — 3/JaTHUM pearyBaTH HaBiTh Ha c1a0Ki 3MIHU SIKOCTI CepelOBHUILA.

[Tounnatoun 3 motoro 2022 p. eKOCUCTEMH TMapKy MepedyBaroTh Iij
OJTHOYACHUM THCKOM JBOX CTPECOpIB: METEOpPOJIOTiYHOTO (MIOCYXH, TeMIlepaTypHi
eKCTpeMyMH) Ta JIOKaJbHOTO  BOEHHO-TEXHOTEHHOro  (TMoxkexi, BUOYXOBI
3a0pyIHEHHSI, MOPYIIEHHS TiAPOJOTIUHOTO peXuMy). MeTta MocCiiaKeHHsI — OLIIHUTH
«EKOJIOTIYHE 3JI0POB’S» TapKy dYepe3 KOMIUIEKC OIOTHYHUX Ta ablOTHYHUX
1HIMKATOPIB: SKICTh MOBEPXHEBUX BOJ 1 I'PYHTIB 3a IOJLOBUMH JIaHMMH Ta CTaH
POCIMHHOTO MOKPUBY 3a Beretaniiuum inaekcom NDVI B nunamiti 2015-2025 pp.

ITonsoBuiA etanm 3miiicHeHO Yy ceprHi — XOBTHI 2025 p. Ha 23 mnpoOHUX
nokamisx Bin c¢. KypumiBka no c. bynume Ta B 3ammasi p. Jlecha. OO6’extu
criocTepexkeHHs — pycia pidok Jlocka, ['onmoecna, Kpucka, BocxoBaxa, PiBuak;
3aIuTaBHI ¥ CTapu4Hi 03epa; JpKepelia; IPYHTH XBOWMHUX, JIUCTSHUX 1 3aIlIaBHUX JIICIB,;
30Ha TopilHboro 3rapuiia (moxexi 2021 1 2024 pp.). Peakuito cepenosuia (pH) i
3arajpHy MiHepanizalito (TDS, ppm) BuMiproBanu nopratuBHuM pH/TDS-Metrpom
Ezodo 7200 — y Boai Ta BOOHUX BUTSKKAax IPYHTY; OTpUMaHl AaHi oOpoOieHo
CTaTHUCTUYHO.

JIJis OIiHIOBaHHS CTaHy POCIWHHOTO TOKPHUBY BHUKOPHUCTAHO cepil 3HIMKIB
Landsat 8/9 (Collection 2 Level-2, cencopu OLI/TIRS; xmapnicts <30%) 3a nuneHb—
cepriers 2015, 2017, 2018, 2019, 2021, 2022, 2023, 2024 pp. i Bepecenb 2025 p.
PospaxoBano NDVI = (NIR — Red) / (NIR + Red) = (B5S — B4) / (B5S + B4) —
HOPMAaJTi30BaHUN 1HAEKC POCIMHHOCTI, IO € BH3HAHUM MPOKCI-TTIOKa3HUKOM
¢dbiToMacu Ta HENMPSMUM I1HJAMKATOPOM BOJIOr03a0e3nedeHOCTi i Tpo(HOCTI IPYHTIB
(USGS, 2019). IIpoctoposuii anamniz BukoHaHo y QGIS 3.38.2 (WGS 84 / UTM 36N,
EPSG:32636).

3a SKICHUMHU TIOKa3HUKaMH BOJHOrO cepenoBuina pH OuIbIIOCTI BOIHUX
00’ekTiB mapky crtaHoBUTh 7,0-8,5 (ciabomykHe cepeloBHUIlle), IO BIAMOBIAAE
OPUPOAHINA HOpMI JJisi mojickbkoro periony. llinBuinena kucnotHicts (pH 5,0-6,0)
BUSIBJICHA y 3acCTiMHUX 3allJJaBHUX BOJAx 1 JIOMIOBUX KallOXKaX, Jie IHTEHCHBHO
PO3KJIaIa€ThCsl OpraHika. 3araibHa MiHepamizamis He mepeBuirye 500 ppm vy
OLIBIIOCTI TOYOK, OJHAK Yy 3alIaBHUX Jenpecisx gocsrae 780 ppm — HMOBIpPHO,
Yyepe3 KOHLEHTPYBaHHS COJIel Y MOCYIIUIMBHM Ce30H 1 MOBEPXHEBUH CTIK 3 arpOyTib.
L{i 3HaYeHHs € JOMYCTUMHUMH, IMPOTE B 30HAX, BPA3JIMBUX J0 eBTpodiKallii, CIyryoTh
pPaHHIM CUTHAJIOM Jierpajallii BojHoro cepenonuina (/lepeBchka Ta iH., 2026).

I'pynTOBi BuTsX KM nokaszanu pH 4,2-8,0 (cepenne = 6,7). Halinux4i 3HaUeHHS
(4,2-5,0) xapakTepHi JUIsl TIepe3BOJIOKEHHMX 3allJIaBHUX 3alauH 1 XBOWHUX
Haca/DKeHb, Jie KHCJa TJACTHIKA CIPUYUHSE eIIIOBIAII0  JIY)KHUX  CITOJNYK.
Minepamizanisi rpyHTiB (450-580 ppm) y cepennbomy Ha 25-40% HWX4Ya, HIXK y
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MOBEPXHEBUX BOJAX, — CBIAUEHHS 3aJI0BUIbHOI (DUIBTpAIIfHOT 3JaTHOCTI IPYHTOBOIO
npodimo (epeBcbka Ta iH., 2026). Kopensamifinuii aHamiz MATBEPAUB MPSIMY
3aJIeHICTh MK pH Boau Ta pH rpyHTY, 3 BiAXWIIGHHIMHU Ha JUISHKAX 13 3aCTIHHUMU
JOIIOBMMH BOJIaMU U y XBOMHHMX Jicax. Y IJIOMy IpyHTH 30epiratotb OydepHi
GbyHKIIIT, OTHAK 13 JIOKATBHUMH O3HAKAMU CTPECY.

[Tapanenbuuii ananiz guaamiku NDVI 3a 20152025 pp. nmokaszas, 110 Oinibina
JacTHWHA TApKy CTabiapHO 30epirae cepelHi W BHCOKI 3HadeHHS iHAekcy (>0,30),
XapaKTepHl JJIs JIICOBUX MAacHBIB 1 3alUlaBHMX JIyKiB. 3arjiaBa p. JlecHa Buctymnae
«OydepHuUM sSapOoM» 13 HAWCTIMKIIIMMU 3HAYEHHSIMH 3aBISKH TapaHTOBAHOMY
3BOJIOKeHHIO. HaliOinbl BUpakeH! BiAXuieHHs 3adikcoBaHo ABivi: y 2018 p. — mix
BIJIMBOM aHOMAaJIbHOI crieku U nediuuty Bosiorw, Ta y 2023 p. — KONM CUHEpris
METEOpOJIOTIYHOTO CTpecy U IMOBIPHOTO TEXHOTEHHOTO 3a0pyAHEHHS BHACIIJIOK
BOEHHUX [l CHpPUYMHWIIA HaWIIMpIle po3LWMUpeHHs ruion] i3 Hu3bkuM NDVI i
NOMITHY (parMeHTaIiro pociImHHOTO TOKpuBY. Iloka3zoBo, mo y 2022 p., monpu
MOYAaTOK TIOBHOMACIITA0OHOIO BTOPTHEHHS, KPUTHYHOTO IIQJiHHS BereTamiiHol
AKTUBHOCTI He 3a(piKCOBAaHO — IO CBITYUTH MPO MPUPOJHY PE3UITIEHTHICTH JIICOBUX
exocucteM. Y 2024-2025 pp. HaMiYaeTbCs YACTKOBE BIJHOBIEHHS, IMPOTE
IIPOCTOPOBA HEOTHOPIAHICTD 30epiraeTbes (JlepeBchka & Jlerkobur, 2026).

CyKyIHICTh TPHOX I'PYI IHAUKATOPIB — SKOCTI BOJ, cTaHy I'pyHTIB 1 NDVI —
TO3BOJISIE OXapaKTepu3yBaTH ekoJioridHe 3710poB’st Me3uncekoro HIII sk 3aramom
3aJI0BUIbHE, ajie 31 3p0CTalou0l0 MPOCTOPOBOIO BPA3JIMBICTIO B OCEpeiKax Jierpaarii:
3aIUIaBHUX 3allauHax, Oajdkax 1 KOJMWINHIX 30HaX MOXKeX. Y KOHTEKCTI KOHIIEIIIT
«EQMHOTO 3I0POB’sH» 1€ BaKIWBHN CHUTHAI: TOTIPIIEHHS SKOCTI BOJA 1 IPYHTIB Y
oydepnux 3onax HIIIT Ge3nocepenHbO 3arpoxkye 370pOB’I0 MICIIEBUX TpoMaJ, sKi
BUKOPHCTOBYIOTh MiA3eMHI JpKepena Ta 3alulaBHI pecypcd s  MUTHOTO
BOJIONIOCTAYaHHSI i Xap4uyBaHHS.

Me3suncbkuii HIII € 9yTauBUM i1HIMKATOPOM €KOJIOTIYHOTO 3/I0POB’Sl PETiOHY,
a KOMITJIEKCHUM MOHITOpHUHT (1oiboBi BuMipu pH/TDS + muctanuiline 30H1yBaHHS
NDVI) 3abe3mneuye omnepaTuBHE BUSBJICHHS AerpafaliiiHux mpoueciB. OCHOBHUMU
PU3UKAMU 3QJIMIIAIOTHCS: TIKUCIICHHS 3allJlaBHUX IPYHTIB, JIOKaJIbHA eBTpodikarlis
3aCTIMHUX  BOJOWM 1  (parMeHTallis  pPOCAMHHOIO  TIOKPUBY  BHACHIJOK
METEOpPOJIOTIYHOTO W BOEHHO-TEXHOTEHHOro ctpecy. Y KoHTekcTi «One Healthy
3I0POB’Sl €KOCHUCTEM TIapKy € HEBiJl’€MHOIO CKJIAJIOBOIO 3JI0POB’S perioHaibHOI
TIOACHKOI Ta TBapUHHOI CHUIBHOTH. PeKOMeHJ0BaHO 3alpoBaJUTH CHCTEMY
JOBTOTPUBAJIOTO MYJIBTUIIAPAMETPOBOTO MOHITOPUHTY, IHTETPOBaHy B JAepKaBHY
CUCTEMY YIpaBJiHHA JOBKULISM, Ta PO3POOUTH TIUIaH BIJHOBIEHHS OydepHUX
3allaBHUX  JIaHAmMAadTiB ~ SK  TEepUIOYeproBU  3axifi  CTaJOro  PO3BUTKY
IPUPOAOOXOPOHHOI TEPUTOPII.
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[IutanHs 3a0e3eueHHs HacelIeHHs SIKICHOIO IMMTHOIO BOJOIO € onHi€ero 3 Llimei
cTajoro po3BUTKY. Ha choroaHi akTtyaJbHUM € HEOOXIHICTh HaJaroJ)KeHHs
MOCTIHO  Jif0Y0i  CHCTEeMH  EKOJIOTiYHOI  eKCIIepTHU3W Ta  IPOBEICHHS
dbyHIaMeHTaIBbHUX JOCIIKeHb W00 SKOCTI Mig3eMHUX BoJ Ykpainu (OcokiHa,
2024). OxkpeMo ciif BUAUIMTH MiA3eMHI BOJAW HErNIMOOKOTO 3ajsiTraHHS, OCKUIbKU
BOHM HaWOUIBII Bpa3iWBI IO BIIHOIICHHIO 10 TaKWUX JpKepell 3a0pyaHEHHS, SK
CIJTbCBbKE TOCTIOIAPCTBO, TEXHOJIOTIYHE HaBaHTAXXEHHS, MPUPOIHI (haKTOPH.

[lenTpanizoBaHuM BojionIOCTa4aHHsIM B YUepHIriBChbKik o0sacti 3abe3reueHo
mumie 55,8 % HaceneHHs. BiNbIIICTh KUTENIB CUIBCHKOI MICIIEBOCTI KOPUCTYIOTHCS
TEIeHTPaII30BaHUMHM JUKEpelaMu HerJMOoKkoro 3ansraHHs. Hampukian, piBeHb
OXOIUIeHHSI M. baxmaya IleHTpasi30BaHUM BOJOINOCTAaYaHHSIM CTAaHOBUTH OJIM3BKO
47%, 1 HaceJeHHS BHUKOPHCTOBYE KOJOJMSI3HY BOAy. ToMy mpoOjieMa OIlIHKH
MiJ3eMHUX BOJ HEINIMOOKOTO 3aliiraHHS SK JElEeHTPalli30BaHOTO  JDKepesa
BOJIOTIOCTAYaHHS HACEJICHHS € aKTYaJbHOIO.

Metoro poboTH € BHU3HAUEHHS TOKAa3HUKIB eMiJeMIOJIOTIYHOI Oe3leKu
MiJ3eMHUX  BOJ  HETJIMOOKOTO  3aliATaHHs, SKi ~ BUKOPHUCTOBYIOTBCS  SIK
JIeTIeHTpalTi30BaHe JKEPENIo BOAOIIOCTaYaHHs HaceleHHsI M. baxmad.

JUia nocnijxeHHs BuOpaHi 4 xepena (IpUBaTHI KOJOJA31), sIKI pO3MILLEH] y
pI3HUX YacTMHaX MicTa : 1 — 3aXigHa YacTWHa MicTa (IIpUBaTHE JOMOBOJIOJIHHS Y
200 M Big 3aboyio4eHOl MiCLIeBOCTi); 2 - TiBHIYHO-3axigHa dYacTUHA (TIpUBaTHE
JTOMOBOJIOJIIHHS y 30HI BIUIMBY 3aJi3HUYHOTO BY3Ja); 3 — MiBHIYHO-CXiJIHA YacTHHA
(>KMTIIOBa 30HA MPUBATHOTO CEKTOPY HA IiJBHIIEHHI); 4 — MBAESHHO-CXiHA YacTHHA
(mpuBaTHE IOMOBOJIOIIHHS Y 30HI IIIJILHOT 320y 10BN ).
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V Bini6paHux 3paskax Boau (kBiTeHb 2026 p.) Bu3Havyanu 3rigHo 3 MB 10.2.1.-

113-2005 T1mOKa3sHUKH erigeMioIOTIdHOT

Oe3IeKu:

HasBHICTHb popM E.coli Ta Enmepokokis (Tabmu1s).

3arajibHe MiKpoOHe 4YHCIIO,

Taoauusa
Iloka3HuKH enigeMioIOTiYHOI 6e3MeKH 0CTiIKeHUX 3pa3KiB BOAH
Hopwmarusne | Jlxepeno | Jxepeno | xepeno | Jlxepeino
IToxa3zHuk
3HAQUEHHS 1 2 3 4
3arajabHi1 KOl
He He
dbopmu, <1 BUABJNEHO | BUABNCHO | 0 | oo
KYO/100 cm?
E.coli, KYO/100 i ) HE HE HE He
3 BIJICYTHICTh
cM BUSIBJIEHO | BHUSABJICHO | BUSBJIEHO | BUSIBJIEHO
. . He He He
EnTtepokoku BIJICYTHICTh | BUSIBJICHO
BUSIBJIEHO | BUSBJIEHO | BUSBJIEHO

BcTranoBneHo, HassBHICTb 3arajibHUX Kol ¢opm y 3paskax mkepen 1 ta 2. Xoua
caMi Mo co0l BOHHM SIK TIPaBUJIO HE BHKJIUKAIOTh Ba)XKi XBOPOOH, aje CIYrylOTh
1HIMKATOPOM TOTPAIISHHS y BOAY HeOe3leuHHMX IMaToreHiB. AHajli3 Ha HasBHICTh
E.coli Ta EHTepoKoKiB TOKa3aB MPUCYTHICTh OCTaHHIX y 3pa3ky jkepema 1. Lle
CBIIUMTH MPO CBiXKe (eKanbHe 3a0pyaHEHHS 1 emiaemMiuny HeOesneky. Bona 3 mumu
OakTepisiMU HempHuAaTHA JJIsS MUATTS Ta Tiri€HW 0e3 IOoIepeHbOro 3He3apaKeHHS.
BxuBaHHS BOIM 3 EHTEPOKOKAMHM MOKe TMPUBECTH N0 PO3BUTKY TOCTPUX
1H(eKIIHHNX 3aXBOPIOBAHb.

Taxum 9uHOM, JOCHIIHKEHHS CYy4acHOTO €KOJIOTIYHOTO CTaHy ITiI3€MHUX BOJT
HETTMOOKOTO 3ayisiTaHHS M. baxMad T1oka3ajio HasBHICTh TEBHUX JDKepen 3
HE3aJIOBITLHUM CTAaHOM SIKOCTiI BOAM. Taky BOMY CJIiJi BAKOPUCTOBYBATH JIUIIE IS
TEeXHIYHUX LLJIeH 1 3a00pOHEHO /1JIs BUKOPUCTAHHS B SIKOCTI JI’Kepesl BOJOMOCTauaHHs
HaceJIeHHS.

Jlitepatypa
Ocoxina, H. TII. (2024). Cyuacui mnpobGremu ekojorii YkpaiHu:
CITBCBKOTOCIIONIAPCHKI 3a0pyaHIOBadi 1 AKicTh MUTHOI Boau M. KueBa. Exonociuna
besneka ma npupodoxopucmysanns, 3 (51), 22-27 https://doi.org/10.32347/2411-
4049.2024.3.22-27
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InTerpanisi 6i0/IOriYHUX NpenaparTiB y CHCTeMY BHPOIIYBAHHSA PINlaKy 03HMOIO
Oneca /[pooim, Banenmun banabaw

Incmumym knimamuuno opieHmo8aHo2o cinbcbko2o cocnooapcmea HAAH,
Xnibooapcwvke Odecvkoco p-Hy Odecvkoi obin., Ykpaina
kolpakovalesya80@gmail.com

TpaHncdopmarlliss TOrogHUX yYMOB 1 MpOrpecyrouuid Opak I'PyHTOBOI BOJIOTH
CIIOHYKAalOTh  BITYM3HSIHUX  CLIBIOCIIBUPOOHUKIB  MOJEpPHI3yBaTH  KJIACHYHI
arpoTeXHOJIOTIT 3a/Jisi TIOCUJIEHHSI CTPECOCTIMKOCTI POCIUH. Y CEerMeHTi ONNHUX
KyTbTyp OCOONMBE Miclle HaJeXUTh pinaky o3zuMmomy. Lls pocnmHa nemoHCTpye
BHCOKY Map>XWHAJBHICTh 1 € KPUTHYHO BaXXJIMBOIO SIK JIJISi BHYTPIITHBOTO, TaK 1 JJIs
r100aJIBHOTO MPOIOBOJIBIOTO pUHKY (Briarmtyk Ta iH., 2020; [TonsoBuii Ta iH., 2020).

ApXeoJIoTi4HI Ta TUCHMOBI TIaM'sITKA BKa3yIOTh Ha Te, 110 00po0iTKoM Brassica
napus L. 3aiiManucs B iHAIACBKOMY Ta cepeI3eMHOMOPCHKOMY perioHax Ime 3aJ0Bro
no moyarky Hamoi epu. HaromicTe Ha TepeHax €Bpomnu IS KylbTypa Halyna
MacoBoro Bu3HaHHs ymine 3 XIII cromitrs. [lomymsipHicTh pinmaky 3ymMoBieHa HOro
0aratoyHKI[IOHAIBHICTIO Ta 3HAYHUM TMPOMUCIOBUM TMoTeHIianoM. OTpumana 3
HACIHHS OJIiSl IIMPOKO 3aCTOCOBYETHCS B XapuyOBOMY CEKTOpi, a TaKOX BHUCTYIAE
€KOJIOTIYHO YHUCTOK BiJHOBIIOBAHOK CHUPOBUHOIO i TeHepallii Oiomanusa.
BoaHouac Biixonu eKCTpakIiiHOTO BUPOOHHUIITBA (LIPOTH W MaKyxa) IHTETpyIOThCs y
TBAPUHHHUIITBO SIK JKEPesio KOHIIEHTpoBaHOTo ipoTeiny (Masyp Ta iH., 2017).

3 mormsiy arpoHoMii, B yMOBax KJIIMAaTU4YHOI HECTaOlIbHOCTI pilaKk 03UMUH €
HE3aMIHHUM eJIEMEHTOM CIiBO3MIHM, aJKe BIH TIOKpAIly€ CTPYKTYypy IPYHTY SK
cuzepar 1 CIyrye ONTUMAJIbHUM TONMEPEAHUKOM JUIsl HACTYMHUX  KYJIBTYP.
[TapamensHo 3 UMM (IKCYeThCS CTIMKMM TpeHJ Ha Oioyiorizamiro arpapHoro
BUPOOHUIITBA Ta MacIITaOyBaHHs ekoyioridHoro dhepmepctsa (Bnamyk ta iH., 2025).

JlieBUM CIIOCOOOM 3MEHIIIEHHS XIMIYHOTO IPECHHTY Ha arpoeKOCHUCTEMH €
iHTerpailiss OlompenapariB MPUPOIHOTO TOXO/KEHHs. BOHM He JWIlle aKTHUBI3YIOTH
(bOTOCUHTETUYHY MiSUTBHICTh 1 CTUMYIIOIOTH PO3rajy’KeHHS KOPEHEBOI CHCTeMH
pOCJWH, a ¥ CyTTEBO MIiHIMI3yIOTh PU3UKH BHUMEP3aHHS YW TIEpeCHUXaHHs TOCIBIB,
3abe3reuyroun ofep)kaHHs cepTUdikoBaHOI Ta Oe3medHol MPOAYKIli MaHoi omiiHOl
KyaeTypH (Boxkerosa Ta iH., 2025; BoxeroBa & banabar, 2025).

Metoto pocnipkeHHsT Oyn0o BHU3HAUUTH BIUIMB Cy4YaCHUX Ol0JOTIYHUX
npernapariB Ha MPOIECH POCTY, PO3BUTKY, MEepe3uMIBIl Ta (POpMyBaHHS HACIHHEBOI
MPOAYKTHBHOCTI piMaKy O3WMOTO B 3pOINyBaHWX Ta HEMOJWBHHUX yMOBaX ITiBIHS
VYkpainu.

ExcriepuMeHTanbHy poOOTYy BUKOHYBaIH BIpodoBxk 2023—2025 pokiB y Mexax
HayKoBo-AocHiaHoro 1oist Omechbkoi Jep)KaBHOI CUIBCHKOTOCIIOAAPCHKOT TOCIiTHOT
cranuii (OACAC) HAAH VYkpainu, AisIbHICTH SIKOI MiANOpsiAKOBaHA [HCTUTYTY
KJIIMaTUYHO  OPIEHTOBAHOIO  CiJIBCBKOTO — TOCIONAPCTBA. IpPYHTOBHMM  IOKPUB
eKCIIePUMEHTAJIbHOTO MAacCHBY XapaKTepU3YEThCS SK YOPHO3EMHHM THUM. YCi eranu
MOJILOBUX POOIT, BKIIIOYAIOYN TUTAHYBaHHS Ta CXeMy JOCHIZIB, a TaKOX MpPOLeIypH
B1IOOPY I'PYHTOBHUX 1 POCIMHHHUX MPOO Ta iXHIO MOMAJNBIIY aHATITHYHY IiIrOTOBKY,
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peani3oByBJIM Y CYBOpPiM BIJMNOBIAHOCTI JO 3arajJbHONPUHHSATUX METOAUK
IIPOBEICHHS MTOJTLOBUX JIOCIIIIIB.

3aknagany TpUGAKTOPHUNM TIONBOBUM JIOCIIZ 3a CXEMOI PO3IICIIICHUX
TIJSHOK 13 BUIAIKOBUM (PEHJIOMI30BaHUM) PO3MOMLIOM JOCHITHUX BapiaHTIB. Yci
eJIeMEeHTH TEeXHOJOTii BHPOIIyBaHHS, 3a BHUHITKOM BHBYAaEMHUX YUHHUKIB,
BIJIMOBIJAIM TUMIOBUM 30HAJBLHUM PEKOMEHIAIIsM i1 yMOB IIBIHS YKpaiHu.
CrpykTypa OOCHIKEeHHS Tependayaia BUBYEHHS TPbOX KIIFOUOBHUX IapaMeTpiB:
BIUIMBY IUTYYHOrO 3BOJIOKeHHsA (paktop A), e(deKTUBHOCTI 3acTOCyBaHHS
6ionpenapariB (pakrop B) Ta crpokiB ix BHeceHHs (Pakrop C). BuciBanu pinak
o3uMuil copry YopHuil BeleTeHb ceneKkiii [HCTUTYTy KOpMIB Ta CilIbCBKOIO
rociogapctBa Ilomimnss HAAH. JlocnimxenHss 0a3yBajiocsi Ha KOMIUIEKCHOMY
MOE€THAHHI TTOJBOBOTO Ta BI3yaJIbHOTO MOHITOPHUHTY PO3BHUTKY pIlTaKy O3WUMOTO,
BHUMIPIOBAJIbHO-BAarOBOTO OI[IHIOBAaHHS O1OMETpii POCIHH, J1Ta0OpaTOPHOTO aHai3y
arpoxXiMigYHUX BIIACTUBOCTEH I'PYHTY, a TaKOX MaTeMaTHYHO-CTAaTUCTHYHOI OOPOOKH
JTaHUX METOJIOM JUCIIepCIHOTO aHai3Yy.

[Ipotsrom 2023-2025 pokiB HaciHHEBA MPOAYKTHUBHICTH KYJIBTYPH 3HAYHO
KOJIMBaJIacs 3aJie’KHO BiJl KoMOiHaIl mochikyBaHux dakTopiB. CepeaHi TOKa3HUKH
BPOXKaMHOCTI BapiroBaJin B Mexax Binx 1,8 mo 2,6 T/ra. BusHayanbHUM YMHHUKOM y
dhopMyBaHHI TMPOAYKTHBHOCTI arpodiTolieHo3y BUSBUBCS (GakTop A (3pOIIeHH:).
PerynboBanmii BOIHMIA peXUM HIBEJIIOBAB HETAaTUBHUN BIUIUB IOCYXH Ta
HEPIBHOMIPHHMX OMNAaiB MPOTATOM BereTallii, TO3BOJIMBIIN POCIWHAM MaKCHMAaTbHO
PO3KPUTH CBiil TeHETUYHUH MOTEHL1aI. 3a ONTHUMI3allil BOJoro3abe3neueHHs cepeHs
NPORYKTUBHICTh Brassica napus L. nocsitna 2,3 T/Ta pu MaTeMaTHYHO JTOBEACHOMY
piBHi 3Hauymocti HIP = 0,07 T1/ra, 0 JOEMOHCTPYE BHUCOKY CTaOUIBHICTH
pe3yNbTaTiB eKCIepUMeHTY. 3abe3leueHHs] TMOCIBIB BOJOTOK JO3BOJUJIO MIAHSATH
piBeHb ypoxkaitHocTi Ha 27,7% BIZHOCHO HE3pOLIyBaHMX aHaloriB. B ymoBax
nputamanHoi nis  [liBmennoro Cremy TemmepaTypHOi 1HBepcii Ta BHCOKOL
eBartoTpaHCITipallii, camMe 3pOIIeHHS TOTIEPEeIUIIO JIeTIpecito (i3i0NoTYHUX MPOIIECIB.
Sk HacHmimOK, aKTWBI3yBajuCs JIHIAHUA PICT BEreTaTUBHUX OpPTaHiB, IPOIECH
OlyHOTO Tally’)kKeHHsT Ta 3akKiajJKka eJIeMEHTIB CTPYKTYpH BpOXKaro, 30Kpema
(hopMyBaHHS MPOyKTUBHOTO CTPYUKOBOTO anapary.

Baromy posib B onTuMmizaliii JOCTiKyBaHOI arpOTeXHIKH BiAIrpasio 3aaydeHHs
3aco0iB 010J10TIYHOTO MOXOKeHHsT — OlompenapariB ((pakrop B), 3acTrocyBaHHS SKHUX
AKl 3a0e3neymsio  CTIMKYy TMO3UTHUBHY JUHaMIKy (OpMyBaHHS  HACiHHEBOI
POAYKTHBHOCTI PpilMaKy O3MMOT0. EKCIeprMeHTa hbHO TOBEACHO, IO iHTEerpallis
OlompemapariB y CcHCTeMy IOIISAYy 3a TOCiBaMHM B YCIX TECTOBAaHWUX BapiaHTaX
rapaHTyBajia MPUPICT YPOKaHHOCTI BIIHOCHO KOHTPOJIBHUX JISTHOK, /e 00poOKy He
npoBoaunu. llelt edekr 3ymoBiIeHHH MOMI(MYHKIIOHATBHOIO J1€H0 KOPUCHOIO
MiKkpoOionieHo3y. MikpoopraHi3aMu y cKiajl MNpenapaTiB aKTHBI3yBajlu pPHU30TEHE3,
iHTeHCH(IKYBaJIH TIPOIIECH TIOTIIMHAHHS €JIEMEHTIB JKMBJICHHS 3 I'PYHTOBOT'O PO3UHHY,
a TaKoXX MiIBUINWINA 3arajlbHUNA IMYHOJOTIYHHMH CTaTyc KYyJIbTYpPH, CPOpPMYBaBIIH
HaJiiHUN Oap'ep MPOTH KOMIUIEKCY IPYHTOBUX TMaTOreHIB. Y po3pi3i BUBUEHHS
dakTopa B MakcumanbHy arpoHoMmidHy mit0 BUSBUB mnperapar I[lmanpuz BT,
BUKOPUCTAHHS SIKOTO JIaJI0 3MOTY BHUHTH Ha CepelHidl piBeHb NMPOMYKTHBHOCTI — 2,3
T/ra. Taka TeHIEHIIs TOBOIWUTH, IO IHTErparlis MiKpoOioloriYHUX 3aco0iB Yy
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TEXHOJIOT1i Ha ()OHI LITYYHOIO 3BOJIOKEHHSI ONTHUMI3Y€E (YHKLIOHYBaHHS KOPUCHUX
MIKpOOpPraHi3MiB, MAKCUMI3YIOUH TXHIH PICTCTUMYIIOIOYNH TTOTEHITIAII.

CyTTeBuil BIUIMB Ha KOJMBAaHHS PIiBHIB ypOXXKallHOCTI MaB TaKoX Mepiof
npoBefieHHs 00pobOok (pakrop C). EkcrnepuMeHTanbHO BCTaHOBIEHO, IO
pPe3yJIBTaTUBHICTh OiompenapariB 0e3Mocepe/lHbO KOpPEeJtoe€ 13 TOYHICTIO iXHBOTO
MO3UIIIOHYBAHHS y KPUTHUYHI €Tali OpraHoreHe3y, KOJW IOCIBM MalTh HAWBHIILY
CIPUMHSATIUBICT [0 3aXUCHO-CTUMYIIOIOUUX YMHHUKIB. OnTuManbHUi edekT
3apikcoBaHO 3a TPHUKPATHOTO BHECEHHs: Yy (a3ax pO3eTKH, CTeONyBaHHS Ta
OyToHizauii. /laHa mnposoHroBaHa cxema 3a0e3neunsia OesnepepBHY O10JOTIYHY
HOIATPUMKY POCIHWH MiJ Yac IudepeHuialii reHepaTUBHUX OpraHiB — Bl po30ya0BH
acCUMUIALIMHOTO amapaty U puszocdepu OO0 TamyXeHHS MaroHiB Ta 3akjaJaHHs
eJIeMeHTIB MallOyTHbOrO Bpokaro. SIK HacliIOK, (DITOLIEHO3 YCIIIIHO HiBEJOBaB IO
KOPOTKOYACHHUX TIAPOTEPMIUYHUX CTpeciB, 30epir BUCOKI TEMIMH JIIHIHHOTO pocTy W
c(hopMyBaB IMOBHOIIHHY CTPYKTYPY PENPOAYKTHBHUX OPTaHiB.

V3aranpHeHHs pe3ysbTaTiB IMPOBEACHUX TMOJOBUX JOCITIIKEHb BIPOIOBK
20232025 pp. MO3BOJWIO BCTAHOBHUTH, IO aOCOTIOTHMH MaKCHUMyM HACIHHEBOI
IIPOYKTUBHOCTI pinaky o3umoro copTy YopHuii BeneteHs (2,6 T/ra) qocsaraeTbes 3a
KOMIUTEKCHOI B3aeMofiii (akTopiB: BHUPOIIYBaHHS Ha 3pOIIYBaHMX 3eMIISX 13
MOETHAHHSAM TPHhOX TMOCHIIOBHUX 00poOok mnpemaparom Ilmanpu3z BT y dazax
pPO3eTKH, CTeOJIyBaHHS Ta OyTOHI3aIlii.

MaliiGyTHI HayKoBl MOLIYKM OyAyTh CHpsIMOBaHI Ha OLIHKY aJanTalliHUX
MOXJIUBOCTeN Brassica napus L. B yMoBaxX mo0aJbHOTO MOTEITIHHS Ta HAPOCTAHHS
nedinuty Bosoru. OcobnuBy yBary Oyne TpHUIIJIEHO OMNTHUMI3allil eJeMeHTIB
TEXHOJIOTii BHPOIIYBaHHS, $Ki 3MEHIIYIOTh eKOJNOTIYHHUH THCK Ha TIpyHT 0e3
YIOBIIbHEHHS €TariB PO3BUTKY KYJIBTYpPH Ta BTPATH il MPOAYKTUBHOCTI.
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D1aBOHOIAH ATIAHUX KYJbTYP Ta 0COOJMBOCTI iX ileHTH]iKamil
HOnia 7Kyk, Onexcanop CmonbcoKkuii
Hayionanvrnuii ynieepcumem « Yepniciscokuu xoneciym» imeni T. I'. [llesuenka,

Yepunizie, Vkpaina
vuliiazhuk2903(@gmail.com

@®naBoHOIMM  MPEACTaBISAIOTH  cO0OI0  BEIWKY  TPYINy  MPUPOJIHUX
noieHOMBHUX CHOJNYK POCIMHHOTO TOXOJKEHHS, SKi HalleXXaTh 1O BTOPUHHUX
MeTaloJITIB 1 IIUPOKO 3yCTPiHarOThCcs Yy Tpupoji. BoHM MicTATbeS y GpyKTax,
OBOYax, SroJlax, 3E€PHOBUX KyJIbTypaxX, 3eJeHOMY uYai, Kakao Ta YHCIEeHHUX
JTIKapChKUX pOCIMHAX. Y pOCIHMHAX IlI PEYOBHMHM BUKOHYIOTH BaXKJIMBI 3aXMCHI
¢yHKUIi: 3a0e3MeuyoTh 3aXUCT KIITHH BiJ yJbTPadioeTOBOTO BUIPOMIHIOBAHHS,
OKHMCHOTO CTpecy, NaTOreHHUX MIKpoopraHiamiB 1 wmKigHUKIB. Kpim Toro,
¢naBoHoinM OepyTh y4yacTb y (QOpMyBaHHI 3a0apBlIeHHS KBITIB, IO CIpUSE
3aitydyeHHto 3ammnoBadiB (Liga et al., 2023).

VYci ¢gunaBonoian 3a xiMiuHOIO OyJ0BOIO MatoTh crhiabHUM Kapkac Ce—C3;—Ce,
SKAW BKJIIOYA€E JBa apoMaTUYHUX OeH3oibHUX Kinblsg (A 1 B), 3'eqnanux
TPUKapOOHOBUM MICTKOM, 1110 opMye reTepouukiiune Kinpie C. Pi3HOMaHITTS 111X
CIIOJTYK OOyMOBJIEHE CTyNeHeM OKHCHEHHsS IIeHTPaJbHOTO KUIBIS Ta BapiallisiMu
3aMICHHKIB, IO JIO3BOJISIE PO3MOMUIATH iX Ha KiIbKa KiaciB. JIo OCHOBHHUX TpyIl
(dhnaBoHOINIB HaiexaTh (i1aBoHM, (QuraBoHONM, (uraBaHOHU, (DiIaBaHOIM (KaTEXiHW),
i30raBoHU Ta aHTOMLIaHiAMHU. KOXKHA 3 IUX TPYI XapaKTEePU3YEThCs CreudiaHO0
OyZIOBOIO Ta YHIKaJbHOIO O10JIOTIYHOI aKTHBHICTIOTA XapaKTePU3YEThCS DPIZHUM
SKICHAM CITIBBITHOIIICHHSIM Ta KIJIbKICHUM BMICTOM Yy pi3HUX pocirHax (Santos et al.,
2017).

@daBOHOIM BIAINPAIOTh HAJ3BUYAMHO BaXJIMBY M PI3HOMaHITHY O10JIOTIUHY
ponb y pociuHaxX. BOHW CHOpUSIOTH perymsmii MpoleciB pocTy Ta pPO3BUTKY,
3a0e3neuyroTh 3axXUCT BIJ YyJIbTPadioleTOBOrO BHUIPOMIHIOBaHHS, BHUKOHYIOTb
CUTHAJIbHI (PYHKUII Ta MIATPUMYIOTh 3B’SI30K POCIMH 13 30BHILIHIM CEpEeOBUILEM.
OxkpiM 1100, 3aBJISIKM CBOIM aHTHUOAKTEPiaIbHUM 1 MPOTUTPUOKOBUM BIIACTHUBOCTSIM,
(hI1aBOHOIIM JTOTIOMAraroTh IiABUIIYBaTH CTIHKICTh pocinH 1o iHpekmii (Manach et
al., 1996).

®1aBOHOIMY BiIrparOTh BAXKJIMBY POJIb IS OPTaHI3MY JIFOJIMHU, aJKe BOHU €
010JIOTIYHO AKTUBHUMHM CIOJyKaMH 3 TOTYXKHOI aHTHOKCHIAHTHOIO JII€fO. IxHs
3MAaTHICTh HEUTpali3yBaTH BUIbHI paguKaJi CIPHUsSE 3MEHIICHHIO OKCHUJIATHUBHOTO
CTpecy Ta MiHIMI3y€ PHU3UK TMOMIKO/KeHHs KIITHHHUX CTPYKTyp. OKpiM IIhOTO,
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(¢naBoHOIIM MPOSBISIOTH NPOTU3ANalibHI, KapAiONPOTEKTOPHI, aHTUMIKPOOHI
BJIACTUBOCTI, a TaKOXX MOXYTh MaTH MPOTUIYXJIWHHUK TmoTeHIan. Perynsphe
BXKMBaAHHS MPOAYKTIB, Oaratux Ha (JIaBOHOIIU, TOB’SI3YIOTh 31 3HM)KEHHSM PHU3HKY
PO3BUTKY CEpILIeBO-CYJIMHHUX XBOPOO, aTepOCKIEpO3y Ta MEBHUX MeTaOOJIYHUX
nopyuieHs (Dias et al., 2021).

OcHoBHUMHU KepenaMH (DIIAaBOHOIMIB y XapuyBaHHI € s0JyKa, LUTPYCOBI,
aroau, 1WOyNsl, BUHOTpal, 3eJIeHWH dYai, Kakao Ta 4epBoHe BWHO. Haiibinbima
KOHIIEHTpAIlisl IIUX CIIOJIYK MICTUTBCS Y CBIKMIX POCIMHHUX MPOAYKTaX, OCOOJIMBO B
WKipui (PyKTIB 1 30BHIMIHIX IIapax OBOYIB. 3aBASKA CBOIM BJIACTUBOCTSIM
(b1aBOHOIIM IIMPOKO 3aCTOCOBYIOTHCS B (papMalleBTUUHIN, Xap4yoBiil 1 KOCMETHYHIN
MIPOMUCIIOBOCTSIX SIK MPUPOJHI aHTUOKCUAAHTH, OapBHUKMU Ta O10JIOTIYHO aKTHBHI
100aBKHU.

D1aBOHOIIM CTAHOBJIATH BAXKJIUBY TPYITY MPUPOTHUX CIONYK, SKi BiIrparOTh
KJIFOYOBY POJIb SIK Y KUTTEMISIIBHOCTI POCINH, TaK 1 B MATPUMII 37J0POB’S JIFOIWMHH.
Ix akTMBHe BHBUEHHS TpHMBA€ dYepe3 3HAYHUH MOTeHIian y mpodiTakTumi Ta
JTiKyBaHHI PI3HOMaHITHUX 3aXBOPIOBaHb.

Metoro naHoro AOCHIJPKEHHS OyJio sIKICHE BH3HAUYCHHS OCHOBHHMX TIpYIl
(hI1aBOHOINIB y CKIIAI SATIAHUX KyabTyp. s mporo Oynu oOpaHi YOpHUIIS 3BUYaiiHA
(Vaccinium myrtillus L.), yepBoHa cMmoponuHa (Ribes rubrum L.) Ta TOXyHULS
camoBa (Fragaria X ananassa). /[ oTpuMaHHS CIUPTOBUX EKCTPaKTIB BiIOHpaH
HaBaXXKu srij Macoro 2,0 r, noaaBanu 50 mu 96% eTunoBoro CupTy Ta KUI ITUIIH 13
3BOPOTHUM  XOJIOAWJIBHWKOM  mpoTsiroM 30  xB.  OTpumaHi  eKCTpakTH
BII(UIBTPOBYBAJIM Ta OUMILAIM UISIXOM MPOMYCKAaHHS KPi3b KOJOHKY 3 MOJiaMiTHUM
copbentoM. B mopaneiiomy dpakiiito ¢aaBoHOIIB BUMHUBaIU 3 KOJOHKH 70%
ETUJIOBHM CIIUPTOMIi i BUKOPHUCTOBYBAIH JIJISI TIOMAJBIITUX JTOCIiIKEHb.

Jliis Bu3HAYeHHS TPYN (DJIABOHOIMIB Y OTPUMAaHHMX €KCTpPaKTax IPOBOIUIIN
SKICHI peakilii, a came IiaHIAuHOBY MpoOy, peakiiito 3 10 % cmupTOBUM PO3UYHHOM
HaTpito Tiapokcuay ta 10 % Bogaumu pozunHamu dhepym (I11) xmopumy Ta mmromMoym
(IT) ameraty. B sikocTi pedoBwH mOpiBHSHHS BuKopuctoByBayim 0,1 % crnmpToBi
PO3YMHU PYTUHY Ta KBEPIETUHY.

BcTanoBneHO TPUCYTHICTh y BUTSKKAX YCiX JOCHIIKYBaHUX POCIUH
AHTOI[IaHIB I[1aHIIMHOBOI TPYIH Ta KBEPIETHHY SK MpeJICTaBHUKA I'PyIH (PIaBOHOJIIB.
Jlns 4yepBOHOT cMOpOAWHU BigMidyaeMo P-BiTaMiHHY aKTHBHICTh, OOYMOBIICHY
MPUCYTHICTIO PYTUHY.

[IpoBeaeHi 1OCHiIKEHHS SKICHOTO CKJIaly Ta BU3HAYeHHS Ipynu (haBOHOIIIB
y CKJaAl YOpPHULI 3BUYANHOI, YEpPBOHOI CMOPOJIMHM Ta TMOJYHHULI CaJ0BOI
NiATBEPAKYIOTh 3HAUEHHS LUX POCIUH y XapyyBaHHI JIOJUHU Ta MNPOQiIaKTUUl 1
JIKyBaHHI CeplEeBO-CYJMHHUX Ta METaOOJIYHUX MaTOJIOTiH, a TaKOoX 3acTOCYyBaHHS
(h1aBOHOINIB SIK AaHTUOKCHUJAHTIB Ta CKJIQJ0BUX O10JOTIYHO-aKTUBHHUX CIOIYK —
KOMITOHEHTIB (papMaIieBTHUHHX, XapuOBHX Ta KOCMETUYHHUX 3aCO0IB.
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DiTOPI3HOMAHITTA MaJIMX PiYOK MOHHU33s /leCHH SIK pecypc eKOJIOTiYHOro
TypH3MY Ta YHHHHK MiATPUMAHHS IPOMAACLKOI0 310pOB’

Temana Ieyce, FIOpin Kapneunko
Hayionanvnuii ynieepcumem « Uepnizciecoxuti koneciym» imeni T.1". [llesuenka,

Yepnizis, Yxpaina
tanya-ivus@ukr.net; yuch201 l(@i.ua

Mani piuku — 11e ocHOBa (hOpMyBaHHSI BOJHUX pecypciB KpaiHu. Bin ix crany
3HAYHOIO MIPOIO 3aJIeKUTh OJIaromojyydsi cepefHiX 1 BEeJIUKHUX BOJIOTOKIB, YMOBH
KUTTs HaceneHHs (Pubanosa & ['op6anb, 2019).

Boani ta mpubepexHO-BOAHI KOMIUIEKCH MalMX PIUYOK XapaKTepu3yIOThCs
3HaYHUM pIBHEM (IOPUCTUYHOTO PI3HOMAHITTS, BHCTYNAIOTh OCEpeIKaMH
30epeKeHHS PIIKICHUX, PETiIOHAIBHO PIKICHUX 1 peCypCHO IIIHHUX BHUJIIB POCIHH, a
TaKOX BUKOHYIOTh ()YHKIIIIO PUPOJHUX €KOJOTIUHUX KOPUIOPiB y Mexkax [lomices.

OcobnuBoro 3Ha4YeHHS B Cy4acHUX yMoBax HaOyBae JOCIiTKEeHHS
(bITOPI3HOMAHITTS MaIMX PIYOK, OCKIJIBKHM BOJHA Ta MPUOEPEKHO-BOIHA POCITUHHICTh
€ OJIHAM 13 KJITFOYOBHUX KOMITOHEHTIB (DYHKIIIOHYBaHHS BOJHUX €KOCHCTEM.

Makpoditu 6epyTh ydacThb y Mnpoliecax MpUPOTHOTO CAMOOYHIIICHHS BOJIONM,
aKyMYJIIOIOTh HAJJIMIIOK OIOTeHHUX eJIEMEHTIB, CIPHUSIOTH MOKpAIeHHIO SKOCTI
BOJM, 3MEHIIEHHIO epO31iMHMUX MpolleciB Ta cTabimizauii OeperoBux AUIsHOK. Kpim
TOTO, BOHU (hOPMYIOTH CepeJOBUIIEe ICHYBaHHS JIJIs YUCIEHHUX BUJIB T1JIpOOIOHTIB,
OiATPUMYIOTh O10JIOTIYHY MPOJYKTHUBHICTH BOJONM 1 3a0e3MevyroTh 30epekeHHs
IPUPOJTHOT CTPYKTYPH BOJHUX €KOCHUCTEM.

BogHouac npupoiHi KOMITJIEKCH MajiX PidoK MOHU33s [lecHr MarOTh 3HAYHUMA
MOTEHLIal [yl PO3BUTKY IPUPOJOOPIEHTOBAHOIO, PEKpealiifHoOro Ta eKojoro-
Mi3HABAIBLHOTO TYPHU3My. IX BHCOKA MPUPOJHA LiHHICTh, TaHmadTHA TPUBAGIUBICT
1 BIZHOCHa 30€epeXeHICTh CTBOPIOIOTH CHPUSITIMBI YMOBM JUIsl OpraHizaiii
eKOJIOTIYHMX  MAapIIPYTiB, peKpealiiHuX 30H Ta IHIHX (OpM  CTaloro
IPUPOAOKOPUCTYBAHHSA. Y I[bOMY KOHTEKCTI 30epeKeHHsS BOIHUX 1 MPUOEepe’kHO-
BOJAHMX eKocucTeM HaOyBae BaXXJIMBOTO 3HAUEHHS He JHUIIEe i1 OXOPOHH
GbITOpI3HOMAHITTS, a W g 3abe3rnedeHHsT TPOMaJChKOro 370POB’S, MiATPUMaHHS
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HaJIe)KHOT'O PIBHS €KOJIOTIYHOI Oe3eku Ta GopMyBaHHS KOM(POPTHOTO i Oe3MevHOro
CepeIOBUIIA KUTTEMISTLHOCTI HACEICHHS.

Ocob6nrBy MNpPUPOJOOXOPOHHY Ta peKpealiiiHy I[iHHICTb CTaHOBISTH Mali
piuku noru33s [lecun — Bepe6, XKeens, Mema, B3nsuwxk, 3onorunka, CMolsiHKA,
Maxues Ta JlroOwy, SKi  XapaKTEepU3YIOThCA  3HAYHOK  JIaHAMA(THOIO
pi3HOMAHITHICTIO Ta BHUCOKMM piBHEM NPHUPOAHOI 30epexkeHocTi. IX BomHi Ta
NpUOEPEe)KHO-BOJIHI ~ KOMIUIEKCHM €  Ba)XJIMBUMH  OCepelKaMu  30epeKeHHS
O10pI13HOMAHITTS I BAKOHYIOTh CYTT€BI €KOCUCTEMHI1 (DyHKIIII.

YactrHa JOCTIIKYyBaHUX TEPUTOPiH BXOIUTH JO CKJIaLy OO’ €KTiB MPHUPOIHO-
3anoBiAHOrO GoHay YepHiriBcbkoi 00acTi, 30kpeMa: A0 TepuTopii MiXKpIUMHCHKOTO
perioHaNbHOTO JaHAMAPTHOTO TAapKy, a TaKoX OXOIUII0E HU3KY 3aKa3HUKIB
micieBoro 3HaueHHs («JlaguHChKUi», «KeBemcekmit»y, «3omoTuHKa», «Piuka
Cmonsaka» Ta «[landyenkoBe»). lle migBumIlye NpUPOIOOXOpPOHHE, HAyKOBE Ta
pekpeariiline 3Ha4YeHHS MaJIiX PIYOK PErioHy ¥ CTBOPIOE CHPHUSATINBI YMOBH ISt
30epeKeHHS TPUPOJIHOI CTPYKTYPH BOTHUX 1 TPHUOEPEIKHO-BOIHUX €KOCUCTEM.

Mani piuku noHus3s JlecHM € BaXJIMBUMU CTPYKTYpPHUMH eJeMeHTaMu
perioHajabHOl €KOJIOTiYHOI Mepexki (TepuTopis MOCIHIIKEHHS BXOIWUTH B CHUCTEMY
ekoJioriuHoi Mepexi YepHiriBcbkoi Ta KuiBChKOI 007acTi, BKIIFOYAIOYH KITFOYOBI
TEpUTOpil HaIlioHaJIbHOTO 3HadeHHS (MiXpiuMHCBKA) Ta KJIIOYOBI TepUTOPIl
MmicuieBoro 3HadeHHs (COCHMHCBKA), a TaKOXX CIOJIy4YHI TEepUTOpii HaIllOHATHHOTO
(/lecHsiHcbKa) Ta cCHONy4HI TepuTOpii perioHanbHOro 3HaueHHs (CMOJSHCHKO-
Bepeconpka)) Ta BiAirpaioTh CyTTEBY pOJb y MiATPUMaHHI MPUPOIHOI pIBHOBAru i
€KOJIOTTYHOI CTIMKOCTI TepuTopiii. Bonu 3a0e3neuytoTs GpyHKIIIOHYBaHHS TPUPOTHUX
eKOCHCTeM, MIATPUMAHHS TiAPOJOTIYHOTO pexuMy, GOpMYyBaHHS JIOKaJIbHHUX
MIKPOKJIIMAaTUYHUX YMOB 1 cTaOLIi3allit0 JJaHAaQTiB.

BonHouac aHTpomnoreHHa TpaHcdopmalis OaceilHiB MaluX pPiuOK CTBOPHOE
HU3KY €KOJIOTIYHUX Mpo0seM, [0 HeraTMBHO BIUIMBAIOTh SK Ha CTaH MPUPOIHUX
eKOCHCTEeM, TaK 1 Ha MOXJIMBOCTI iX pekpealiiiHoro BuUKopucTaHHs. Kanamizaris
pycen, MeiopaTUBHI pPOOOTH, 3aperyioBaHHS CTOKY, PO3OpPIOBaHHS 3aIliaB,
OJNM3BKICTh  ClTBCHKOTOCIIOAAPCHKMX YTib Ta HACEJIEHUX IYHKTIB CHPHSIOTH
Jerpaaamii IpupoIHUX O10TOMIB 1 MOMTMPEHHIO aIBEHTUBHUX BUJIIB POCIIUH.

OcobmuBo HeOe3NneyHUM € aKTWUBHE TPOHUKHEHHS 1HBa3iiHUX BHUIIB Yy
npuOepeKHO-BOJHI KOMIUIEKCH MaiuX pidok moHus3s JlecHu. Y mnopyiieHux
€KOTOIax aKTUBHO MOIIMPIOIOThCS Ambrosia artemisiifolia L., Solidago canadensis
L., Bidens frondosa L., Erigeron canadensis L., Xanthium strumarium L., Impatiens
glandulifera Royle, Echinocystis lobata (Michx.) Torr. & A.Gray. Ta iHIIl BUAH, SIKI
31aTHI (OpPMYBaTH LIIIbHI MOHOJAOMIHAHTHI YIPyHOBaHHS Ta BUTICHITH a0OpUTeHHY
POCJIMHHICTb.

[TommpeHHs] aABEHTUBHUX POCIMH Ma€ He JIMIIE eKOJIOTiuHe, a H COoIiallbHO-
ririeHiyHe 3Ha4yeHHs. 30kpeMa, Ambrosia artemisiifolia € omHUM 13 HaWOIIBII
HeOe3MeYHUX aJiepreHHUX BHUJIB POCJIMH, MTUAJIOK SKOTO BHUKIIMKAE CE30HHI ajeprivHi

3aXBOPIOBAHHS Ta TOTIpIIye cTaH 310poB’st HaceneHHs (Cononenko & BartamaHntok,
2019).
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MacoBe TOMmMMWpEHHS TaKWX BHUAIB Y TPHUOEPS)KHUX CMyTax, peKpeariiHux
30HaX Ta TMOOJU3y HAaceJleHMX IIYHKTIB HETaTMBHO BIUIMBAa€ Ha CaHITapHO-
EKOJIOTIYHHI CTaH TEPUTOPIH 1 3HMKYE X TYPUCTUUHY TTPUBAOIIHBICTb.

[Tommmpennst Solidago canadensis TakoX Mae BaXXJMBE COIiaTbHO-EKOJOTIUHE
3Ha4YeHHs. Buj yTBOpIOE MIibHI BUCOKOMPOIYKTHUBHI 3apOCTi, SIKI IIBUIKO 3aliMarOTh
3aIuTaBHI JIYKH, y30i4dsi Ta TpUOEpekHI TepUTOpii, BUTICHIIOUN aOOpUTEHHI BUIU
POCIHH 1 3HWXKYIOUM Ol0pi3HOMaHITTS. MacoBe po3pOCTaHHS MOTIPIIyE eCTETUYHUN
CTaH MPUPOTHUX JTaHAMATIB, YCKIAAHIOE peKpealliiiHe BUKOPUCTaHHS TEPUTOPIi Ta
3HMKYE 1X TPUBAOJIMBICTh JJISl €KOJIOTIYHOTrO Typu3My. KpiM Toro, 3HayHa KiJbKICTb
NMUIKY TIiJ Yac UBITIHHS MOXXe HETaTWBHO BIUIMBATH Ha JIIOJEH, CXWJIBHHX [0
aJNepriyHuX peakiii.

[Mowmpennst Impatiens glandulifera y npubepeXHO-BOJHUX €KOCUCTEMax
CYTIPOBOKYETHCSI (POPMYBAHHSIM TyCTUX MOHOJOMIHAHTHHX 3apOCTell y BOJOTHX
OeperoBux cMmyrax 1 3alUlaBHUX 4YarapHukax. Buj aKTHBHO BHTICHS€E MICIEBY
rirpo®iIbHY POCIUHHICTh, 3MIHIOE CTPYKTYPY MNPHPOIHUX YIPYNOBaHb Ta CIPHSE
nerpanaarii mpuoepexHux 010TOIIIB.

[aTencuBHe mommpeHHs Echinocystis lobata HeraTWBHO BIJIMBaE Ha CTaH
3ariaBHUX 1 TprOepeKHO-YarapHUKOBUX KOMILUIEKCIB. 3aBISKU IIBUAKOMY POCTY Ta
3IaTHOCTI BHUKOPWCTOBYBATH JEPEeBHO-YarapHUKOBY POCIWHHICTH SIK OTOpPY, BHJ
dbopMye MIJIBHI 3apocTi, SIKI 3aTiHIOIOTH A0OPUTeHHI POCIWHU Ta MOPYIIYIOThH
BEepPTUKAIIbHY CTPYKTYpy (iToneHosiB. MacoBe pospoctanHs Echinocystis lobata
3HI)KYE MPUPOJHY Ta peKpealiliHy LIHHICTb MPUOEpeHUX TEPUTOpPid, 0COOIUBO B
MeKaxX PUPOIOOXOPOHHHUX 00’ €KTIB.

[Tompennst Bidens frondosa € XapakTepHOI O3HAKOK TMOPYILIEHUX 1
aHTPOTIOTEHHO TpaHC()OPMOBAaHUX MPUOEPeKHUX eKoTomiB. Bua mBHaKo 3acense
OCyLIeH! JUISHKM 3aIiaB, ajioBlaJibHI HAaHOCH Ta TOpylleHi Oeperu, ¢opmyrouu
HECTIWKI pyaepaibHi yrpynoBaHHs. 3HayHe TowupeHHs1 Bidens frondosa cBiguuTh
po JIerpajallifo MPUPOJHUX OIOTOIB Ta TMOTIPIICHHS €KOJOTIYHOTO CTaHy Majux
PIYOK.

BaxnuBrM KOMITOHEHTOM aJBeHTHMBHOI dyiopu € Erigeron canadensis, skuit
XapaKTepU3y€eThCs 3JIaTHICTIO IIBUJKO 3alOJIOHATH BIIKPUTI MOPYIICHI TEPUTOPIi.
By akTUBHO TOMIMPIOETHCS Y TTPUOEPEKHUX CMyTaX, /e KOHKYpYy€e 3 aOOpUTEHHOIO
POCITMHHICTIO Ta CIIpHsi€ CIPOIISHHIO CTPYKTYPH POCITHHHOTO TTOKpuBY. Moro macosa
IIPUCYTHICTh HETaTUBHO BIUIMBAE HA SCTETUYHHWM CTaH MPHUPOAHUX JaHAmMADTIB i
3HIKYE peKpealiiiHy npuBaOIuBICTh TEPUTOPIH.

[Tommpenns Xanthium strumarium y npuOepeXxHO-BOTHUX KOMILIEKCaX TaKOX
Mae HeraTHBHI €KOJOriuHI HachiAkud. Buj 3acensie BIIKpPUTI Mepe3BOJIOXKEHI Ta
NOpyILIeH] AUISIHKY, WBUAKO (opMyroun rycti 3apocti. Komtoul miuoau pociuHH
YCKIAJHIOIOTh peKpealliiHe BHUKOPUCTAHHS TEpUTOpPi, a 1i JOMIHYBaHHS Yy
TpaB’SsHOMY sIpyCl TPU3BOAUTH IO BUTICHEHHS MICIEBUX BHUIIB 1 30iIHEHHS
(IOPUCTUIHOTO CKIIAy TIPUOEPEIKHUX YIPYITOBaHb.

Kpim Toro, iHBa3iiiHi BHAM CYTTEBO 3MIHIOIOTH CTPYKTYPY HPHUPOIHUX
(biTOlIeHO31B, TOPYIIYIOTH  yCTaJeHi  MIXKBHUJIOBI 3B’SI3KM Ta  CTBOPIOIOTH
KOHKYpEeHI[IHHUNA THCK Ha abopureHHy ¢uopy. YHacIiIoK iX MacoBOro
PO3IOBCIO/KEHHSI BiJIOYBA€ThCsl BUTICHEHHS MICIIEBUX BHUIIB, TpaHchopmMallis
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IIPOCTOPOBOI CTPYKTYPH POCITUHHUX YIPYIIOBaHb 1 CIPOIICHHS I1X IIEHOTHYHOL
opranizaiii. Ile mpu3BoaAUTE D0 BTpATH XapaKTEpHOI MO3aiYHOCTI Ta 3HIKCHHS 1X
CTIMKOCTI 10 30BHIIIHIX MMPUPOJTHHUX 1 AHTPOIIOTEHHUX BILJIMBIB.

Oco6nrBOi 3arpo3u 3a3HAIOTh PIJIKICHI Ta OXOPOHIOBaHI BUIM POCIUH, SIKI €
YYTJIUBUMH JI0 3MiH T1APOJIOTIYHOTO PEKHUMY, OCBITICHHS Ta CTPYKTYPH POCIMHHOTO
nokpuBy. Jlo Takux TakcoHiB Hanexatb Salvinia natans (L.) All., Nymphaea candida
J. Presl, Iris sibirica L., Dactylorhiza incarnata (L.) So6, Gentiana pneumonanthe L.
Ta 1HII CO30JIOTIYHO WIHHI BUAM, 10 (OPMYIOTH OCHOBY MPUPOIHOTO
(b1TOPI3HOMAHITTS MPUOEPEKHO-BOIHUX €KOCUCTEM MOHMU33s JlecHH.

[IpoHvKkHeHHs 1HBa31MHUX BUJIB y IIi €KOTONMU NPU3BOJAUTH 10 3aTIHEHHS
BOJAHOI TNOBEPXHI, HAJAMIPHOIO HAKONMWYEeHHS (QiToMacu Ta MOPYILIEHHS
TiIPOEKOJIOTIYHOTO PEeXUMY. Y pe3yibTaTi 3MIHIOIOTBCSI YMOBU TIPOPOCTaHHS,
PO3BUTKY Ta BIATBOPEHHS YYTIMBHUX TiApO(diTiB, L0 MOCTYNOBO MPHU3BOIUTH [0
CKOPOYEHHS iX MOMyJIAIii a0 MOBHOTO 3HUKHEHHS Ha OKPEMHMX JIJITHKaX.

3MeHIIeHHsT TUIONl MPUPOJHUX YrpyNoBaHb, ¢parMeHTaiis OioTomiB i
CIPOIIEHHSI CTPYKTYpPH PpOCJIMHHOTO TIOKPUBY HETaTWUBHO I[IO3HAYAIOTHhCS HAa
€KOJIOT14HI! cTabiIbHOCTI TepuTopiii. BTpadyaeThcst GpyHKIIIOHAIBHA PI3HOMAHITHICTh
€KOCHUCTEM, 3HKYEThCS 1X 37aTHICTh O CaMOPETyYJIAIii, MPUPOIHOTO BiTHOBJIECHHSI
Ta MiATPUMaHHS TiapoJioridHoi piBHOBard. lle, y cBOO 4epry, mMoCHIIIOE Bpa3inuBICTh
MaJIX PidoK J0 JAeTpajalliifHuX MpoIieciB, BKIOYAOYH 3aMyJIeHHS, eBTpodiKaIliio Ta
rojanblie 3011HeHHS O10TH.

BaxmuBrM acmekToM € TaKoXX BIUTMB aJBEHTUBHUX BHUIB Ha €CTETHYHY Ta
peKkpearliiny MiHHICTh NpUPOAHUX JaHamadTiB. 3apocTtaHHs OeperiB arpeCMBHUMU
1HBa31MHUMHU POCIMHAMU TMOTIPUIYE AOCTYN IO BOAOWM, YCKJIAaJHIOE (OpMyBaHHS
TYPUCTUYHUX MapLIPYTIB Ta 3HMXKYE MPUBAOIMBICTH TEPUTOPINA ISl €KOJOTIYHOrO
TYypu3My, pekpeauii i o3m10poBieHHs HaceleHHs. OcoOMMBO I TPOSBISETHCS Y
MeXaxX MPUOEPEeKHUX 30H MaIUX PIYOK, SKI TPaJUIIHHO BUKOPHUCTOBYIOTHCS IS
BIIMMOYMHKY, pPHOAIbCTBA, IPHUPOJOOPIEHTOBAHOTO TYPU3MY Ta KOPOTKOYACHOT
peKpearlii MicIIeBOTO HaceJIeHHS.

Bonnouac 30epexeHi MINSHKH TNPUOEPEIKHO-BOAHUX EKOCHUCTEM MAalOTh
3HAQUHUNA TOTEHIlal MJii PO3BUTKY E€KOJOTIYHOTO TypuU3My, MNPUPOJIOOXOPOHHOT
OCBITH Ta peKpearifiHol TisJILHOCTI.

Ha teputopii monm33s JlecHH MOXJIHMBE CTBOPEHHS EKOJIOTIYHUX CTEXOK,
MapIIpyTiB CIOCTepEKEHHS 3a POCIWHHICTIO BOJHHUX YTifb, (OTOTYypHU3MYy Ta
OCBITHIX €KOJIOTIYHUX MapmpyTiB. lloemHaHHS TPUPOJOOXOPOHHUX 3aXOIiB i3
PO3BUTKOM €KOJIOTIYHOTO TypHU3My MOKE CTATH BXITMBUM YUHHUKOM TTOMYJISIpU3AIIil
3I0POBOTO CIIOCOOY JKUTTSI Ta MiBUILIEHHS €KOJOTIYHOI CBIJOMOCT] HAaCEIeHHS.

Otxe, GITOPI3HOMAHITTA MalUX PIYOK TMOHU33S JlecHM € BaXIMBUM
OPUPOAHUM pecypcoM, IO 3abe3leuye eKOJIOTIYHYy CTaOUIbHICTh TEepUTOPii,
MiITPUMAHHS TPOMAJICBKOTO 370pOB’sl Ta (OPMYBaHHS peKpealliiHOro MoTeHIlialy
periony.

PazoM i3 TWM aKkTHMBHE TIOMMPEHHS AaJBESHTUBHUX BHUIIB CBIAYHTH TIPO
MOCWJICHHSI aHTPONOTEHHOTO HAaBaHTAXKEHHs Ta HEOOXIAHICTh KOMILUIEKCHOTO
OacelfHOBOIr'O TIIXOMY N0 OXOPOHU BOJHHUX EKOCHCTeM. 30epekeHHS MPUPOTHUX
puOepPeKHO-BOTHUX KOMIUIEKCIB, KOHTPOJIb IHBA31MHUX TMPOLECiB 1 MiATpUMaHHS
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IPUPOAHOTO TIAPOJIOTIYHOIO PEKUMY MallUX PIiYOK € HEeOOXIIHUMHM YMOBAMH IS
CTaJOTO PO3BUTKY €KOJOTIYHOIO TYpU3My Ta (OopMyBaHHsS OE3MEYHOTO CepeoBHIIa
U1 HaceJIeHHS.
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IMopyumeHHst 6iJIkoBOro Ta BYIJ1eBOAHOI0 OOMIHY Y TKAHHHAX puo 3a Ail
MiKOTOKCHHIB
Temana Kapnayx
Hayionanvnuii ynieepcumem « Yepniciscoxku xoneciym» imeni T. I'. [llesuenka,

Yepunizie, Ykpaina
mekhedolga@omail.com

3a0pymHEHHsS BOJHOTO CEPeIOBHINA TOKCHYHUMH PEUYOBHHAMU € OIHUM i3
KIIFOUOBUX YMHHHKIB MOPYIIEHHsS (yHKLIOHAJIBHOTO CTaHy Tripo0ioHTIB. Oco0IuBy
HeOe3NeKy CTAaHOBISTh MIKOTOKCHHH, SKi IOTpaIvIsSiOTh y BOJOWMH pa3oMm i3
3a0pyIlHeHUMH KopMamu Ta opraHiyHumu Bimxoaamu (Gruber-Dorninger et al.,
2025). Cepen HaWOINMBII TOKCUYHUX CHOJYK BHAUISIOTH 1-2 TOKCHH, 3IaTHHM
BUKJIMKATH TIOPYIIEHHS METa0OJIIYHUX IPOIECiB, OKCUIATUBHUN CTpeC Ta 3MIiHU y
¢dbyHKIionyBaHHI TKaHuH 1 opraniB pud (Polotnianko & Mekhed, 2024).
JlocmipkeHHsT OCTaHHIX POKiB CBi4aTh IPO HEraTWBHUM BIIUB MiIKOTOKCHUHIB Ha
(hepMeHTaTUBHY aKTUBHICTb, EHePreTUIHUN 00MiH Ta MopdodiziooriuHi MOKa3HUKH
koporoBux pu6b (Pomamkina Ta iH., 2024; Illkypko Ta iH., 2024). IlopyueHHs
O1IKOBOTO Ta BYIJIEBOJHOTO OOMIHY € BaXJIWBUMH IHIWKATOPAMU TOKCHYHOTO
HaBaHTa)XEHHS Ta aJlallTUBHUX peaklii opraHizmy. ToMy oIliHKa 3MiH BMICTY OijKa 1
IIFOKO3M y TKaHWHAX puo 3a Jii MIKOTOKCUHIB € aKTyaJlbHUM HampsIMOM €KOJIOT1YHOT
610XiMii Ta TOKCUKOJIOTII.

Metoro pobGotu Oyno JOCHIAUTH 3MIHM TOKa3HUKIB O1IKOBOro Ta
BYTJICBOJIHOTO OOMiHY Y TKaHWHAX puO 3a BIUIMBY MiKOTOKCHHIB T-2 Ta admatokcuny
B1.

JlocmipKeHHST TPOBOJMIM Ha KOPOIMOBHX puOaxX, SKUX PpO3MOIIIAIN Ha
KOHTPOJBHY Ta ABI gochigHi rpynu: T-2 + Zn 1 T-2 + B1. ¥V 6inux m’s3ax, MO3KY,
3s0pax Ta TIE€YiHIl BHU3HA4Yajdud BMIiCT Oilka Ta rioko3u. KoHieHTpamiro Oinka
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OLIIHIOBAJIM Y MI/T TKaHWHHU, a [JIOKO3M — y MMOJb/T. OTpumaHi pe3ynbTaTu
OTIPAIIbOBYBAJIM METOJJaMU BapialliiHOI CTaTUCTUKH.

VY xoni mochiKeHHsSI BCTAHOBIICHO, IO i MiIKOTOKCHHIB CYIPOBOKYBaIacs
3HIDKEHHSIM BMICTY OiJika B yCiX JOCHIIXYBaHUX TKaHWHaX. Y OiIMX M’s3aX piBEHb
Oinka 3HMKyBaBes 3 180,0 £ 8,1 mr/r y konTpodi go 165,1 = 7,3 mr/r y rpymi T-2 +
Zn ta 1o 150,4 £ 6,4 mr/r y rpym T-2 + B1. Ilonibna TenaeHItis crocrepiraigacs y
MO3KY, Jie TIOKa3HUK 3MeHIIyBaBcs 3 95,2 £ 5,2 mr/r mo 82,5 + 4,3 mr/r 3a nmii T-2 +
B1.

VY 3s06pax BMICT OlJIKa TaKOXk 3HM)KYBaBCs OPIBHSHO 3 KOHTPOJIEM 1 CTAHOBHB
110,1 £ 5,3 mr/r y rpyni T-2 + Zn Ta 100,6 + 5,8 mr/r y rpymni T-2 + B1. Haii6inbu
BUpa)KeH1 3MIHM BUSIBJIEHO Y TEUiHIIl, /e KOHIIeHTpallisi O11Ka 3HmxKyBanack 31 140,5
+ 7,4 mr/t y xoutpoui no 110,5 = 5,1 mr/r 3a koMOiHOBaHO1 /i1 MiKOTOKCUHIB. Taki
pe3ynbTaTH MOXYTh CBIIYATA TIPO TIOCWJIEHHS KaTaOONMYHMX TIPOIECiB Ta
NMPUTHIYEHHS CUHTe3y Oi7Ka B yMOBaX TOKCUYHOTO HaBaHTaKEHHS.

OnHoyacHO B yCiX TKaHWHAX CIIOCTEpirajocs TMiABUIIEHHS KOHIEGHTpAIlil
TIIOK03U. Y 61ux M’s13ax 1i BMicT 3poctaB Bij 1,2 + 0,1 MMoms/T y KoHTpodi 10 1,8 +
0,2 mmonb/T y Tpymi T-2 + B1. ¥V Mo3Ky noka3Huk 30uiblryBaBcs 3 2,5 + 0,2 MMOJIB/T
1o 3,3 = 0,3 mmone/r, a y neuinmi — 3 3,0 = 0,3 mmons/T 10 4,5 = 0,4 MMob/T. Y
350pax piBeHb TIJIFOKO3W TaKOXX XapaKTEepU3yBaBCsS TEHACHINIEIO JO 3POCTAHHS.
[TinBuIieHHS KOHIIGHTpaIlii TJIFOKO3W MOKe OyTH TIOB’s3aHe 3 aKTHBAI€r
[JIIKOTEHOJI3y Ta PO3BUTKOM CTPECOBOI peaklli opraHiaMy Yy BIANOBiAb Ha
TOKCUYHUH BILJIUB.

OTpumaHi pe3yJabTaTH y3TrOKYIOThCS 3 JaHUMHU IHIIAX aBTOPIB, SKi BKa3ylOTh
Ha TOpYIIEHHS E€HepreTUYHOro Ta O1JKOBOro oOMiHY y pub 3a JIii TOKCHYHUX
peuoBuH (Filonenko & Mekhed, 2025). BcranoBneHi 3MiHU CBig4aTh MPO BUCOKY
YyTJIUBICTh TKAHWH PpUO 10 BIUIMBY MIKOTOKCHHIB Ta MOXYTh BUKOPHUCTOBYBATHCH SIK
OloXiMiYHI MapKepHr TOKCUIHOTO 3a0pyAHEHHS BOJIOKM.

BcTaHoBiieHo, 110 BIUJIMB MIKOTOKCHHIB CYNPOBOKYETHCS CYTTEBUMU
MOpYIIEeHHSIMU O1IKOBOTO Ta BYTJEBOAHOTO OOMiIHY y TKaHMHax pub. Y BciX
TOCIIDKYBAaHUX OpraHaxX CIOCTEepIiraiocs 3HWKEHHS BMICTY Oika Ta IIiBUINCHHS
KOHIIEHTpAIlil TJIIOK03M, HalO1ap BupakeHe y rpyni T-2 + Bl. HaiuyTnusimmmu
70 TOKCHUYHOTO BIUIMBY BHUSBHWJIMCS TIediHKa Ta Outi M’s3u. OTpuMaHi pe3ynibTaTH
MiITBEPKYIOTh TOKCUYHUN BIUIMB MIKOTOKCHHIB Ha METa0OJIIUHI mpollecu pub Ta
CBIUaTh MPO JOUUIBHICTh TMOAAIBIIMX JOCHII)KEeHb MEXaHI3MIB ajarnrailii
riApOoOIOHTIB 10 TOKCUYHOTO HAaBAHTAKEHHSI.
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IIpupoano-3anoBiaHi Teputopii YepHiriBebkoi 061acTi sik popmyrounii 6asuc
€KO0JIOTIYHOr0 310pOB’H CyCHiJIbCTBA
HOpiu Kapnenko, Bonooumup Ceeponos
Hayionanvnuii ynieepcumem « Uepniciecoxuti koneeiymy imeni T.1" [llesuenka,

Yepunicie, Yxpaina
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[IpuponHO-3anoOBiqHI TEpUTOPIi € OJHMM 13 KIIOYOBUX IHCTPYMEHTIB
30epexkeHHs] 010pI3HOMAHITTS, MIATPUMAHHS CTIMKOCTI €KOCHUCTEM Ta (OpMYyBaHHS
YMOB [Jii TapMOHIMHOTO CHIBICHYBaHHS JIIOJAWHHU 1 TpUpoOAu. Y TII0OAIbHOMY
KOHTEKCTI, Jie 3MiHa KJIiMary, ypOaHizallis Ta iHTEHCUBHE BUKOPHUCTAHHS IMPUPOTHUX
pecypciB CTBOPIOIOTH Oe3Mpelle/IeHTHI BHUKJIWKH, CaMe 3aroBiHI Ta OXOpPOHHI
TepUTOPil CTAalOTh (YHJAMEHTOM eKOJOTiYHOTO 370pOB’Sl CyCIiNbCTBA. IXHS POJb
noyisirae He JnIIe Yy 30epeXeHHI OKpeMHMX BHUIIB YW JaHamadrtiB, ame ¥y
MiATPUMaHH] )KUTTEBO BXKIMBUX €KOCUCTEMHMX IMOCIYT, TAKUX SIK OYHIICHHS BOJIU
Ta TIIOBITPS, PEryJIOBaHHS TiAPOJOTIYHOTO PEeXHUMY, cTaOimizamis KIiMaTUYHHUX
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npoiieciB, (OpMyBaHHS TPYHTOBOI POJIOUOCTI Ta 3abe3NedeHHs ITPOJI0BOJILYOL
Oe3meKH.

YepHiriBchbka 00JaCTh € OJHUM 13 HaWOUIBIIMX perioHiB YKpaiHu y cdepi
OXOPOHHM JOBKIJUISI, 30KpeMa: BOHa 3aiiMae mepime Miclle 3a KUJIBKICTIO 00’ €KTIB
npupoaHo-3anoBigHoro Gouay (I13P) — 684 MprpPoAOOXOPOHHI TEPUTOPIT 3araIbHOIO
TIoIIero moHa 263 TUcsYl reKTapiB, o ckiagae 6au3bko 8% mior obnacti. Cepen
00’extiB [13® 24 maroTh 3aranbHOAEp)KaBHE 3HA4YeHHs Ta 660 — MicleBUI cCTaTyc
OXOpOHH, IO CBITYUTH MPO yBary A0 MPHUPOJOXOPOHU Ha perioHasbHOMy piBHi. [[o
CKJIaZly MPUPOJOOXOPOHHOI Mepeki BXOASATh 2 HallOHAJbHI MPUPOAHI MapKu —
[unsicbkumit (9,6 Tuc. ra) tTa Me3uHcbkuil (31 THC. ra), a TakoXX 3 perioHaybHI
nanamadTHi napku: «MibkpiunHebkuit» (78,7 Tuc. ra), «Hixxuncekuit» (6,1 tuc. ra)
ta «AniBumHay (168,7 ra) (besmyxos, 2021). Lli TepuTopii BUKOHYIOTH BaXKJIMBI
(GyHKLIT: peryirolTh KIIMAaTHYHI MpPOLECH, OYMILYIOTh BOAY Ta TOBITPS,
HiITPUMYIOTH T1APOJOTIYHHMEN pekuM piuku JlecHa Ta i MPUTOK, a TAKOXK CTBOPIOIOTH
YMOBH JJI PO3BUTKY CTaJIOTO TYpU3MY i €KOJIOTiYHOI OCBITH. BakBUM mpuKIiiagqom
€ Me3UHChKHI HalllOHABHUN TTPUPOIHUM TApK, SIKUK € OCepeIKOM PiaKiCHOI 010TH,
ale W Mae 3HAYHWUK KYyJbTYPHO-ICTOPWYHHHK TOTeHIialm Ui  30epeKeHHS
apXeoJIOTIYHMX ITaM’SITOK Pi3HUX Mepio/IiB.

Jliis 92 06’extiB [13® Bke BCTaHOBIEHO MEXi, IO 3a0e3reuye IXHIO MPaBOBY
3aXMIIEeHICTh Ta MOXIUBICTE edekTuBHOTrO yrpapmiaHs (I1loBkyH Ta iH., 2023).

30epexkeHHsT TPUPOIHUX TepuTopii B Mexax 00’ektiB [I3D mae
OesnocepeqHii BIUIMB Ha 310poB’st HaceineHHs. JlicoBi macuBu Ta OOJOTHI
€KOCHUCTEMHU PeryJItol0Th MIKPOKIIIMAT, 3HW)KYIOTh PU3UKH MOLIMPEHHS 1HPEKLIIHHIX
XBOPOO, Y TOMY YHUCJi 300HO31B, 110 OCOOJIMBO aKTyallbHO B YMOBax Hall[lOHAJIbHOI
KoHIIeMNii «E€auHe 310poB’s». Takok MPUPOTOOXOPOHHI TEPUTOPIi perioHy MaroTh
COIliaIbHO-€KOHOMIYHE 3HaYeHHS: BOHH CIIPUSIOTH PO3BUTKY €KOJIOTIYHOTO TypU3MY,
CTBOPIOIOTH po0OOUl MiCIlS JIJIsT MICIIEBUX I'poMaa, GOpMYIOTh €KOJIOTIYHY KYJIbTYpY,
IiIBUIIYIOTh PiBeHb €KOJIOTIYHOI CBIJIOMOCTI HaceJeHHs Ta IOPOKY INPUUMAIOTh
THCSYl BiABiIyBadiB, 10 3abe3redye JOJATKOBI HAIXOJKEHHS O MiCIIEBUX
OIOIKETIB.

Pazom i3 TuMm, YepHiriBcbka 00J1aCTh CTUKAETHCS] 3 HU3KOK BUKJIMKIB. 3HAYHI
€KOJIOT14HI 30MTKHU 3aBJIaHO BHACJIOK BOEHHMX JiH, SKI MPU3BEIHN 10 3a0pyIHEHHS
IPYHTIB Ta BOJHHUX pecypciB, a TakKOoX J0 pPYHHYBaHHS OKPEeMHUX MPHUPOIHUX
KoMIuiekciB. KiiMaTu4Hi 3MiHU TIPOSBIISIIOTECS Y BUIIISIAL TIOCYX Ta €KCTpeMalbHUX
MOTOTHUX SIBUII, IO CTBOPIOE JOAATKOBI PHU3HMKH MJIsi €KOJOTIYHOTO 3J0pPOB’S.
HenocraTHe ¢QiHaHCyBaHHS MPHUPOJOOXOPOHHHUX YCTAHOB YCKIIATHIOE TPOBEICHHS
MOHITOPUHTY Ta peai3alilo NporpaM BiIHOBIEHHS eKocucTeM (3aKoH..., 1992).

[IpuponooxopoHHi Teputopii YepHIriBcbkoi 00JacTi € CTpaTeriyHuM
pecypcom, 1110 3a0e3rneuye eKoJoriuHe 3JI0pOB’sl CYCIILCTBA Ta (POPMye OCHOBY st
CTaJoro PO3BHUTKY perioHy. Bucokuii piBeHb 3amoBigHOCTI (moHanm 263 Tuc. ra, abo
omm3bko 8% TepuTopii 006sacTi) CBIMYMTH MPO 3HAYHMM IMOTEHINaN y 30epeKeHHi
010pi3HOMAHITTS, MIATPUMAHHI €KOCHCTEMHHUX IOCITYT Ta (OpMyBaHHI OE3MEeYHOro
cepeZoBUIIA ISl )KUTTS JtoauHu Jlnuko, & €pmakos, 2026).

Posranyxena mepexa Tteputopiii I[13®, ska BKIIOYae HaIlOHANbHI TApKH,
perioHanbHI JaHMIIAdTHI IMapKW, 3aKa3HUKM Ta I1aM’STKH TMPUPOIH, BUKOHYE
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BaXJIMBI (QYHKLII: peryiroe KIIMaTU4HI MPOLECH, OYMILYyE BOJIY Ta TOBITpS,
HiITPUMY€E TIAPOJOTIYHMM pexuM piuku [lecHa Ta i1 IPUTOK, a TaKOX CTBOPIOE
YMOBH JIsl PO3BUTKY €KOJOTIYHOTO Typu3My ¥ ekojoriuHoi ocBitu (Ctpareris...,
2019).

BomHouac perioH cTMKaeThCs 3 HU3KOK BUKIIMKIB, cepell SIKUX BOEHHI Jii, 110
NpU3BEIN 10 pPyHHYBaHHS TPUPOJHMX KOMIUIEKCIB Ta 3a0pyJHEHHS JTOBKLIJIA,
KJIIMaTUYHI 3MiHH, SIKi TIPOSIBIISIFOTHCS Y BUTJISI ITOCYX Ta eKCTPEMAIbHUX TTOTOHUX
SIBHIII, @ TAKOXK HEJOCTaTHE (DiHAHCYBaHHS MPUPOJOOXOPOHHUX ycTaHOB. Lli hakTopu
noTpeOyIOTh KOMIUIEKCHHX pillleHb, CIPSIMOBAHMX Ha BiJHOBICHHS EKOCHUCTEM,
MOCHUJIEHHSI MOHITOPUHTY Ta IHTETpaLito 10 €BPONEHChKOl €KOJOTTYHOI MOJIITUKH.

Takum YMHOM, HPUPOJOOXOPOHHI TepuTopii YepHiriBcbkoi 00JacTi ciifg
pO3TNsAaTH K CTpaTeriyHWii pecype, IO 3abe3mnedye eKOJOTiYHe 30pOB’s
CYCIIITBCTBA Ta OPMY€E OCHOBY IS CTAJOr0 PO3BUTKY perioHy. BoHM € rapantieto
30epekeHHsT O10pI3HOMAHITTS, 3alOpPyKOI EKOJIOTIYHOT Oe3NeKr Ta BaKJIHWBUM
YUHHUKOM iHTerpailii YKpaiHu 10 €BPONEUCHKOTO €KOJIOTTYHOTO MPOCTOPY.
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VYpOanizalliss CympoBOKY€EThCS 3POCTaHHIM aHTPOIOTEHHOTO HaBaHTa)KCHHS
Ha MICBbKEe CepeloBHUIlEe, TOTIPIICHHSM SKOCTI TOBITPS, IMOCHUJICHHSM IIIYMOBOTO
3a0pyIHEHHsI Ta TMOIIMPEHHSM CTpecoBHX (akTopiB. Yepes 1ie JiCOBI, MapKOBI Ta
JTiCOMapKoBi MacWBH HaOyBarOTh OCOOJMBOTrO 3HAYEHHS SK TPHUPOIHI OCEpPeIKH
03JIOPOBJICHHSI — BOHU OYHIIYIOTh MOBITPS, (OPMYIOTh CIIPUSTIUBUN MIKPOKJIMAT i
MO3UTHBHO BIUTMBAIOTh Ha (i3WuHe i mcuxoemollifine 310poB's memkaHmiB (World
Resources Institute, 2022). Micto YepHiriB xapakTepu3y€eTbcsi 3HAYHUMHM TIIOIIAMHU
3eJICHMX 30H: PerioHaIbHUM JlaHamadTHUM mapkoMm «SmiBiuHa», bepe3oBuM raem
Ta YepHIrBCBKUM JWTHHIEM — MPUPOJHUMHU KOMIUIEKCAMH, IO TOTPeOYIOTh
JETANbHOTO KOMIUIEKCHOTO €KOJIOTTYHOTO BUBYEHHSI.

AKTyaJIlbHICTh TEMH 3yMOBJIEHA THM, IO B YMOBax cy4yacHoi ypOanizarii
MICBKI 3eJIeHI 30HU € OJHHUM 13 HebaraThboX MPUPOIHUX PECypCiB, AOCTYMHUX IS
MeIlIKaHIIB MicTa. UepHIriB Mae 3HaAYyHUN MOTEHIal Y LbOMY HAMNpPsIMKY, MPOTe
037I0pOBYa I[iHHICTH WOTO JIICOBUX 30H JOCI HEJOCTaTHhO BHBYEHA. MeETOK X
TOCJIIKeHHS € OIliHKa BUJIOBOTO CKJIady, (PITOHIIMIHOT aKTUBHOCTI Ta 0310POBYOTO
NOTEeHII1aly JIICOBOI POCIMHHOCTI 3eJIeHuX 30H M. UepHirosa.

@IiTOHIMAXM — L€ NPUPOJHI JEeTKl CIOJYKH, SKI BUPOOJSIOTH JAepeBa Ta
POCIMHU JJI1 3aXWUCTy BIiJ INKIJHWKIB, MPU BIWXaHHI BOHM 3MIIIHIOIOTH IMYHHY
CUCTEMY Ta TMOKpAIILYIOTh CaMOMOYyTTs JoAuHU. OCHOBHI THUMU (ITOHIUIIB —
anbGa-mHeH (y XBOMHUX JepeBaX, Ma€ MPOTHU3amalbHI BIIACTHBOCTI), JIMOHEH (Y
IIUTPYCOBUX 1 COCHAX, aHTUOKCHAAHT), OeTa-kaprodineH (y po3MapruHy 1 YOPHOMY
nepiti, 3HeOooe) Ta Kamdopa (aHTUMIKpOOHA) — KOXKEH 3 SKHUX Ma€ YHIKallbHi
tepaneBTu4Hi edextu (Forest Therapy Hub, 6. 1.).

Jlnst oniHKY (DITOHIMIHOI aKTUBHOCTI TTOBITPSI 3aCTOCOBAHO CeIMMEHTAIllHHUI
Meron Koxa. Yamku IleTpi 3 MOXMBHUM CepelOBUINEM 3aIUIIAIOTHh yIPOIoBX 10
XBWJIMH Ha BHcoTi 1-1,5 M y YoTwpbox Toukax: «SmiBmmHa», bepe3zoBuii raii,
YepHIriBcbKUi AUTHUHELb Ta NpUIOpoxkHS 30HA. llicias imkyb6auwii mpu 37 °C
npotsiroM 24-48 rom MiApaxoBYBaJd KiTBKICTh KOJIOHIEyTBOPIOBAJIBHUX OJIMHUIID
(KYO), nepepaxoBanux Ha 1 m* 3a dopmynoro B. JI. OmensHcekoro (luka &
Cunopenko, 2021). BunoBuii ckiajn pocaiuHHUX (hITOLIEHO31B BCTAHOBJIEHO IiJl Yac
reo0OTaHIYHUX OIHCIB.

MikpoOGiosoridyHuil  aHaji3 Ticias eKCIEepUMEHTY II0Ka3aB BIIMIHHOCTI MiX
nokarismu. Haluucrimme moBiTps 3adikcoBaHo y «AnmiBmmHi» — 1572 KYO/M?, y
bepezoBomy rato — 1730 KYO/m?. Tlpupopoxxus 3oHa mokazana 2752 KYO/m?.
Pesynbrar YUepHiriBchbkoro AUTHHIS BUsBHBCA HahOimbimmm(4167 KYO/M?) cepen

69



One World — One Health. Proceedings of the Third International Scientific and Practical Conference,
June 10-11, 2026; Chernihiv, Ukraine

yCiX IHIUX, aje IIi pe3yibTaTH HE MOXKHA BBaKaTH TOYHWMH, TaK SK T dYac
€KCTIO3HIIi1 3HAYHO TTiIBUIIIMBCS BITEP, 110 MIT CYTTEBO BIUIMHYTH HA OTPUMaHI JIaHi.

Pesynbrati  excriepuMeHTy TMIATBEPIKYIOTh, IO 3€JeHI MacuBU 3
nepeBakaHHSIM COCHM 3BUYaiHOI (Pinus sylvestris 1..) Ta suiBio (Juniperus sp.)
3a0e3neuyloTh 3HAYHO HWKYHMHM piBeHb MikpoOHOro 3abpyaHeHHs. OIUH TeKTap
SUTIBIIEBUX HacaJKeHb BUALISAE 10 30 Kr GiTOHIUAIB Ha A00y — o0Ocsr, KUl Oyne
TOCTATHIM JIJIsl CaHaIlil OBITPs cepeHboro micta (DiTkaneHko, 0. 1.).

ONOpUCTUYHMN aHalli3 BUSBUB 3HAYHE PI3HOMAHITTS POCIMHHOCTI. Y TapKy
«SniBmuHay 3adikcoBaHo 22 piAKICHI BUAM, 8 3 IKUX 3aHECEHO 10 YepBOHOI KHUTH
VYkpainu, 30kpema Kopydka uyeMepHUKoBUIHA (Epipactis helleborine) 3 poaunu
Orchidaceae («Ha Tteputopii 3eneHoi mnepauHu», 2024). JlepeBHuil spyc
npencraBiieHuid GapxaroM amypcbkuM (Phellodendron amurense), rienuyiero
komouoto (Gleditsia triacanthos), xatanenoto 3BudaiiHoro (Catalpa bignonioides),
Tyero 3axingHoro (Thuja occidentalis) Ta cocHoro 3BMYaiiHOIO. bepe3oBuii raii popmye
Oepe3a OoponaBuacta (Betula pendula) B moennanHi 3 kjaeHamu (Acer); Ha HOro
TEPUTOPil BUCAPKEHO MeMopiainbHi IyOow 3BuuaiiHi (Quercus robur) Ha 4YecThb
3aru0auX 3aXUCHUKIB YKpaiHu. YUepHIriBCbKUN TUTHHEIh TMOEAHYE TMPUPOIHY Ta
KyJIbTYypHY (iopy: ny0, KJIeH TOCTPOJUCTHM, JTUTA CepIencTa, KalllTaH KiHChKUH,
Oy30K, IITUIIIITHHA.

BusiBneni Buau MaroTh JOBEJCHHWM TepaneBTUYHUN moTeHlian. bepesa
OoposaByacTa YUHUTH MPOTHU3ANAIbHY Ta aHTUOAKTeplalbHy Ji10; Kopa Ay0a MICTUTh
TaHIHU 3 B'SDKYYUMU U MPOTU3ANMATEHUMHA BIACTUBOCTSIMH; KBITKH JIUITH CEPIISITUCTOT
BUKOPUCTOBYIOTh SIK KapO3HM)KYBaJbHUN 1 3aCIIOKIAIMBUNA 3aci0; KalllTaH KIHCHKHMA
3MIIHIOE CYIMHM 3aBISKH BMICTY €CLHMHY; COCHOBI JiicM 30aradytoTh HOBITPS
edipHUMU OJISIMU, 110 PEKOMEHJOBaHI MPU 3aXBOPIOBAHHSX IUXaTbHUX ILISXIB,
HIUTIIIMHA € peKOpJICMeHOM 3a BMicToM Bitaminy C cepen MiciieBoi ¢uiopu —y 10-50
pasiB Oinblne, HiX y TuMoHi (I'pomziHcbkuid, 1992).

JlocniKeHHsT IEMOHCTPYIOTh BEJMKHUI BIUTMB JIICIB 1 JepeB Ha 370pOB'S
JFOJIMHY — BiJl TIOJIIMIIIEHHS SKOCTI IMOBITPS Ta 3aXKMCTY BiJ €KCTpeMaJbHOI CIIEKH JI0
3HUKEHHS PIBHS CTpecy W MOKpallleHHs KOTHITUBHUX (yHKIIN. Jlicu € mpupogHuM
MeXaHi3MOM TPOQITaKTUKA PECIIPpaTOPHUX 3axXBOPIOBaHb, 3a0e3MeUYeHHsS YHUCTOl
BOJIW Ta 3amoOiraHHs emijgeMisM. [ICHXOJIOTiYHUN BIIMB KOHTAKTy 3 IPHUPOJIOIO
IPOSIBIIIETbCSI B 3HWDKEHHI KOPTHU30Jy, TIOKpallleHHI YyBarm Ta IPUCKOPEHHI
Bunyxanns micns oneparit (World Wildlife Fund, 6. n.). [lns uporo takox 4acto
BUKOPHCTOBYIOTh JIiCOBEe KyINaHHS — 3aHypeHHs B aTrMocdepy Jicy, sike TPUHOCHUTH
YUCJIEHHI mepeBaru Jyis 310poB's 3aBiasiku HasiBHOCTI ¢ditoHuuaiB (Forest Therapy
Hub, 6. 1.).

Jlns YepHiroBa oXopoHa Ta PO3BHUTOK JIiCOMAPKOBUX TEPUTOPIN € KPUTHIHO
BXJTMBUMU. PeKOMEHIYEThCS TOCHIMTH 3aXWCT TPUPOJHUX MACHBIB, 301TBIIUTH
IIUIBHICTh ~ BYJMYHUX JIepeB, pO3BUBATH O3CJICHEHHS Ta IMOMYJISIpU3yBaTH
micotepamnito. Takuii KOMIUIGKCHUH IMiAXiJ 3a0€3MeYUTh CTAIMH PO3BUTOK MICHKOTO
CepelOBHUIIIA Ta TOJIMIIUTE 3/I0POB'S HACETECHHS.
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®opmyBaHHA 3/10pOB’A30epe:KyBaJIbHOI KOMIIETEHTHOCTI YYHIB Ha ypokax
dizuxn
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Hayionanvnuii ynieepcumem « Yepniciscoxkuu xoneciym» imeni T. I'. [llesuenka,

Yepunizie, Yxpaina
mekhedolgal@gemail.com

CyyacHa WIKiJTbHA OCBiTa OPIEHTYETHCA HE JIUIIE HAa 3aCBOEHHS MPEIMETHUX
3HaHb, a i Ha POPMYyBaHHS KJIIFOUOBUX KOMIIETEHTHOCTEH, cepell SKMX BaXIIMBE MicIle
3aiiMae 310poB’s30epeXyBalibHa. YMOBHM IUdpoBizallii HaBYaHHS, ITiIBHIICHOTO
HaBYAJIBHOTO HABAaHTAXXEHHS Ta 3HWKEHHS PYXOBOI aKTMBHOCTI YYHIB 3yMOBIIOIOTH
HEOOXITHICTh  IIIJIECTIPSIMOBAaHOTO (OPMYBaHHS Yy IIKOJSAPIB  BiJIMTOBIIAJIBHOTO
CTaBJEHHS JI0 BIJIACHOTO 370pOB’S. Y IIbOMY KOHTEKCTI YPOKHA (I3UKH MaroTh
3HAQYHUN TMOTEHIliad, OCKUIBKM JO3BOJISIIOTh TMOSICHIOBAaTH  (hi3UYHI  OCHOBU
(yHKLIOHYBaHHS OpraHi3My JIOJWHU Ta BIUIMB PI3HUX (DI3UYHUX (PaKTOPiB Ha
3nopoB’st  (Kapa, 2020). @DopmyBaHHS KYyJbTypu 3I0POB’Sl € CKJIaJIOBOIO
TrapMOHIHOTO PO3BUTKY OCOOMCTOCTI Ta MO€AHYye (Pi3WuHI, MCUXIYHI ¥ colllalibHI
acnektn (3openko & Kapa, 2020). Tomy iHTerpauis 370poB’s30epekKyBalIbHOIO
3MICTYy B Kypc (Di3UKH € aKTyaJbHUM HAIPSMOM Cy4acHOT IeJaroriKu.

Metoro poboTH € TeopeTHYHe OOTPYHTYBaHHS pOJi YpOKiB (i3UKH Yy
¢hopMyBaHHI 37I0pPOB’sI30epeKyBaIbHOI KOMIIETEHTHOCTI YYHIB Ta BH3HAYCHHS
neJaroriyHuX MiIX0/diB 10 i1 peaizartii.

Y nmochimpkeHHI BUKOPHUCTAaHO METOJM  aHajizy HayKOBO-METOIUYHOT
JTiTepaTypH, y3arajlbHEHHS TIeJaroriyHoro JOCBiJly Ta TIOPIBHSJIBHOIO aHaNi3y
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HiIXO0AIB 10 (OPMYyBaHHS 3/10pOB’sA30epeyBalbHIUX KOMIIETEHTHOCTEH y LIKUIbHIN
ocBiTi. JI)xepenbHy 6a3y CTaHOBIATH Mpalli 3 TIearoTiKyu, TPOMaICbKOTo 3J10pOB’S Ta
METOAVKN HAaBYAHHS MPUPOTHUYNX TUCIUTLITIH.

VYpoku ¢Gi3UKK CTBOPIOIOTH MOXKJIMBOCTI 7151 (GOPMYBaHHS y IIKOJSPIB ysIBJIEHb
npo (i3UYHI OCHOBU 3JI0POB’S JIOJIWHU. 30KpeMa, BUBUYEHHS MEXaHIKU H03BOJISE
MOSICHUTH TIPUHIMIIM MPAaBUJIbHOI MOCTaBU Ta HABAHTAKEHHS Ha OMOPHO-PYXOBHMA
armapar, a PO3JUTH 3 XBUJIBOBOI ONTHKUA Ta aKyCTUKM — BIUIMB CBITJIa 1 IIyMy Ha
30pOBY Ta CIYXOBY CUCTEMH.

BaxnmuBuM acmekToM € iHTerpailisi 310pOoB’sI30epeXKyBaIbHUX TEXHOJOTIH Y
HaBYAJIBHUN TIpOIleC, IO CIpHUS€ 3HIWKEHHIO HETAaTHUBHOTO BIUIMBY OCBITHBOTO
cepelloBUIIla Ha 3JI0POB’Sl YYHIB Ta MiJBUIICHHIO e(EeKTUBHOCTI HaBUaHHS.
BukopuctanHs Takux MiAXOiB OCOOJWBO aKTyajdbHE B yMOBax JWCTAHIIIHHOTO Ta
smimanoro HaB4yaHHs (Kucna & Mexen, 2023).

®opMyBaHHS 30pOB’I30epeKyBajIbHOT KOMIETEHTHOCTI TaKOX TOB’s3aHe 3
PO3BUTKOM YCBIJIOMJIEHOT'O CTaBJICHHS 110 (paKTOPiB HABKOJIMIITHLOTO CepeJIOBHIIA Ta
croco0y *KUTTSA. Y 1bOMY KOHTEKCTI BaXJIMBY pPOJb BiJirpae MiXAUCIHUILUTIHAPHA
iHTerpailis 3HaHb, SKa JO3BOJIIE TOEIHYBaTH (i3uKy 3 O10JI0Ti€Er0, OCHOBAMH
3JI0pPOB’s Ta TPOMAJITHCHKOIO OCBITOIO.

OxkpeMo crif 3a3HaYUTH 3HAYEHHS MPOQeciiiHOT MiATOTOBKM BUWTENS, KU
BUCTYIIa€ TIPOBITHUKOM 3J0pPOB’sI30epeKyBaIbHUX 1/Iel Y HaBYAJILHOMY Ipolieci Ta
3abe3reuye X MpaKTUUHY pealli3allilo uepe3 opraHizaliio ypokiB 1 MO3aKJIacHOI
nispHOCT (Amenko & Mexen, 2025). JlonaTKoBO BaXXJIWMBUM € (OpPMYBaHHS Y
NeJIaroriB BJIACHOI KYJBTYPH 3MI0POB’S, IO BIUIUBA€ Ha €(EKTHBHICTH BHUXOBHOTO
npouecy ([elikyn & Mexen, 2026).

310poB’s30epexkyBalibHa KOMIIETEHTHICTh PpO3TJISA€EThCsl K 1HTErpoBaHa
XapaKTEepPUCTHKAa OCOOWMCTOCTI, IO BKJIOYAE€ 3HAHHS TIPO 370pPOB’S, HABHYKH
0e3IMeYHol MOBEIIHKHM Ta MOTHBAILIIIO J0 3J0POBOT0 CIIOCOOY JKHUTTS.

BucHoBku. ®@opmyBaHHS 310pOB’s130epeKyBallbHOI KOMIIETEHTHOCTI Y4HIB Ha
ypokax (i3UKH € BaXJTMBUM 3aBJaHHSIM CY4YacHOI OCBITH. YPOKH (I3UKU MaroTh
3HAYHUU TIOTEHIiall IS TOsSCHeHHS (I3WYHUX OCHOB 370pOB’sS Ta (opMyBaHHS
BIJIMOBIJAIBHOTO CTaBJICHHS J0 BJIACHOTO opraHizMy. EQeKTHUBHICTB IIbOTO IMpoIecy
MiJIBUIIYETHCS 3a YMOBH BHUKOPHUCTAHHS 37I0pOB’SI30epeKyBajJbHUX TEXHOJIOTIH,
MDKIUCIUIUTIHAPHOT 1HTerpallii Ta HaJle)KHOI MIATOTOBKM meaaroriB. Pe3ynbpraTn
TOCJIDKeHHST MIATBEPIKYIOTh JOIUIBHICTh TOCUJIEHHS 310pOB’sI30epeXyBaibHOTO
KOMITOHEHTY B IIKUIBHOMY Kypcl (i3HUKH.
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OHKOJIOTIYHI 3aXBOPIOBAHHS 3aJIMILAIOTHCS OJHIEI0 3 MPOBIAHUX NPUYUH
3aXBOPIOBAHOCTI Ta CMEPTHOCTI HACelleHHs SIK Yy CBITi, Tak 1 B YKpaiHi, Gopmyroun
3HaYHEe MEJUKO-COIliaibHe HaBaHTAXEHHS Ha CHCTeMY TIPOMAJChKOTO 3J0POB’s
(Hamionanbumii kanuep-peectp Ykpaiam, 2024; (LleHTp TpomaachKkoro 310poB’s
MO3 VYkpainu, 2024; MiHicTepcTBO OXOpOHH 370poB's Ykpainu, 2024). Yopomaosx
2022-2024 pokiB mpobiemMa OHKOJOTIYHOI 3aXBOPIOBAHOCTI Habyna o0coOIMBOT
aKTyaJJbHOCTI B YMOBaxX BOEHHOI'O CTaHy, TpaHcopmarlii CHUCTEMHU OXOPOHH
3M0pOB’Sl, MIrpalifHUX TIpoIleciB Ta OOMEXEHOTo JOCTYIy HaceleHHs [0
npOo(UIAKTUYHUX 1 CKPUHIHTOBHX MOCIYT. 3a IIUX YMOB 3pPOCTA€ POJib NMPOQiTaKTUKH,
PaHHBOTO BHUABIECHHS Ta e(EeKTUBHOI opraHizauii MeIW4YHOI JIONOMOTM Ha pIBHI
TeputopianbHuX Tpoman. Cepes 3MOSKICHUX HOBOYTBOPEHB Y JKIHOUOTO HAaCeJIeHHS
MPOBiJIHE Miclle CTabIIBHO Mocijiae pak MoJiouHoi 3ano3u (PM3), skuitl € ogHiero 3
HAWTOLINPEHIINX OHKOJOTIYHUX MATOJIOTi Ta OCHOBHOIO NMPUYUHOK OHKOJIOTIYHOI
cMepTHOCTI kiHOK mpaue3gatHoro Biky (World Health Organization, 2024). 3
MO3UILIIA TPOMAJCHKOTO 3JI0POB’S paKk MOJIOYHOI 3aJI03U PO3TISANAEThCSA  SIK
3aXBOPIOBAaHHS, SIKOMY MOXHA 3HAYHOIO MipOrO 3amo0irtu abo BUSBUTH Ha paHHIX
CTaJisX 32 YMOBHU €(EeKTUBHO OpPraHi30BaHOI CUCTEMH MPOQIIaKTHKUA Ta CKPUHIHTY
(MinicTepcTBO OXOpOHHM 370pOB'st YKpainu, 2024).

AKTyanpHiCTh  TIpoOieMu s YepHIriBCbKOi  00JacTi  BU3HAYAETHCS
neMorpagiyHUMH  OCOOJMBOCTSMHU  PETiOHY, 3HAYHOIO YaCTKOK  CiJIbCHKOTO
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HaceJIeHHsI, TePUTOPIATILHOI0 PO3Tally’)KeHICTIO TpoMaJl Ta HacliJKaMu OOHOBUX i,
0 TPU3BENU JI0 3HUXKEHHS JOCTYMHOCTI MEIUYHUX TOCIyr, Y TOMY YHCII
npodiJakKTHYHUX OMISIAIB 1 MamorpadidHoro CcKpuHiHTY. HepiBHOMIpHICTE y
3a0e3MeueHHl HaceJleHHS MEIWYHHMH pecypcaMd MiK MICBKUMH U CUIBCBKUMU
TEPUTOPISIMUA CIIPHUSE 3POCTAHHIO YAaCTKHU 3aHeJ0aHUX (OpM paKy MOJIOYHOI 3aj031
Ta MIABUIIEHHIO TOKA3HUKIB JETAIBHOCTI.

Mertoro nmociimkeHHsT OyJIo OIMIHUTH (DAKTOPH PU3UKY TOSBH PaKy MOJOYHOI
3a51031 B YepHIriBcbKil 00J1acTl Ta HAYKOBO OOIPYHTYBATH HAIpPsIMU YIOCKOHAJICHHS
npo(IAKTUYHUX | CKPUHIHTOBUX 3aX0/IIB Y CUCTEMI I'POMaJIChKOIO 3/10pPOB 4.

Y YepHiriBcekilt obnacTi MmOpiYHO BUSABIAIOTE A0 400 HOBHX BHUMAIKIB
37T0SIKICHUX HOBOYTBOPEHb MOJIOUHO1 3a50o3u. [lis yac mpoBeneHHsSI OHKOCKPHHIHTY Yy
nepiof ciueHb-rpyaeHb 2025 poky Oyno obOctexxeHo 5866 mallieHTKa, Y YaCTUHU
K1HOK (O1mpie 200 KiHOK) OyJio BUSIBJIEHO 3MIHM, 1[0 BUKJMKAIU MiA03PY Ha pak
MOJIOYHOI 3ao3u. [y BHUBYeHHS (PaKTOPiB PU3HMKY Ta CYO’ €KTHBHOIO CIIPUMHSTTS
NPUYMH BUHUKHEHHS paKy MOJIOYHOI 3ayio3 HamHu Oyna po3poOieHa AHKeTa
«JlocmiKeHHST TPUYUH TOSIBU PaKy MOJIOYHOI 3aJI03M y KIHOK» 1 OyJI0 TpOBEIEHO
aHKeTyBaHHs cepell )KIHOK YepHiriBcbkoi obnacti. Y AocHiKeHHI B3sUIM y4acTb
100 xiHOK, SKMM Ha MOMEHT OINHWTYBaHHS BIIEpIIle BCTAHOBJICHO JIarHO3 «pak
MosioyHOoi 3amo3w». OTpumani pgaHi Oynu y3araidbHeHi Ta TMpeAcTaBieHl Y
BIJICOTKOBOMY CIIiBBiJHOIIICHHI. AHKETYyBaHHS 3MIMCHIOBAJIOCS JOOPOBIJIBLHO Ta
AQHOHIMHO 13 JOTPUMAHHSIM MPUHLUIIIB O10€THUKH.

3a micueM mpokuBaHHS 67% pecrnoHAEHTOK € KUTeJIbKaMHu MicTa, a 33% -
cena. llepeBakHa yacTWHa MaIllEHTOK MepeOyBarOTh y BikOoBOMY miara3oHi 40—69
POKIB, L0 BIAMNOBIIa€ HAWOIIBIIOMY PU3MKY BUHUKHEHHS PaKy MOJIOYHOI 3aJI03H.

AHani3 pakTopiB cnoco0y >KUTTS KIHOK 13 BIEpIlle BCTAHOBICHUM JiarHO30M
PM3 nokasas, 1110 OUTBIIICTh pecrOHIeHTOK (77%) BelyTh aKTUBHUN CIIOCIO KUTTSI.
Bonnouac 18% maiieHTOK MaroTh HAJJIMIIIKOBY Macy TiJia, IO PO3TISIAETHCS SIK
3HAYYIIUHA MOAM(DIKOBaHUHN (haKTOp pU3MKY PO3BUTKY 3aXBOprOBaHHs. YacTka JKiHOK
13 IIKiJTABUMH 3BUYKAMH CTaHOBUTBH 7%. OTprMaHi JIaHi CBiq4aTh PO HEOOXITHICTh
MOCUJICHHST TPOoQiJakTHYHOI POOOTH, CHPSIMOBAHOI Ha KOPEKIlI0 Macu Tijla Ta
dhopMyBaHHS 3I0POBUX IOBEIIHKOBUX MOjeNel, HaBiTh cepeil ociO, sKi 3arajiom
OIL[IHIOIOTh CBI CMOCI0 JKUTTSA SAK aKTUBHUK. 3a pe3ylbTaTaMd aHOHIMHOIO
OTIMTYBaHHSI BCTAHOBJICHO, 1110 38% IHOK 13 BIepIlle BCTAHOBJICHUM JiarHo3oM PM3
Ha MOMEHT JIOCITIDKEHHSI POIOBKYBaIN TPYAOBY JisSIIBHICTb.

AHaJli3 TOBEIIHKK KIHOK 13 BIIepllle BCTaHOBJIEHUM AiarHozom PM3 miono
npodiakKTUYHUX OIJISA/IIB TMOKa3zaB, 1o Jjuile 25% pecrnoHAEHTOK BiJIBiAyBalu
JiKaps-MaMoJsora MpoTsAroM OCTaHHIX 6 MmicduiB, 16% — pik Tomy, 24% — 2 poku
TomMy abo Ounbine. BogHouac 35% >kiHOK HIKOJIM HE MPOXOJUIIU OIJISIA Y crelfialicra.
OTtpumaHi fgaHi CBiT4aTh PO HU3LKHUH PiBEHBb PETYISIPHOTO MEIUYHOTO KOHTPOJIIO Ta
HEOOXITHICTh TOCWJIEHHS TpOdIIaKTUYHOI poOOTH, TIABHIIEHHS 0013HAHOCTI
HaceJeHHsS MPO BAXKJIMBICTh CBOEYACHOTO 3BEPHEHHS /10 MaMoJjora Ta PO3IIMPEeHHS
JOCTYITHOCTI CKPUHIHTOBHX ITOCTIYT.

AHaJli3 JaHuX I0A0 MPOXOKeHHS MaMorpadii mokasas, 1110 e 27% XKiHOK
npounun MamorpadiuHe oOCTEKEHHS MPOTATOM OCTaHHIX JBOX POKIB, TOMI K 73%
He 3IMCHIOBaIM I[bOT0 MPOMUIAKTHYHOTO 3aXoqy. Pesynbratm cBigdaTh Ipo
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HU3BKUM pIBEHb CKPUHIHTOBOTO OXOIUIEHHS Ta MiJKPECTIOTh HEOOXI1HICTh
MTOCUJICHHS TIpOrpaM PaHHBOI JIarHOCTUKH, MiBUIICHHS 0013HAHOCTI HACEJIeHHS PO
BaXJIMBICT, MaMorpadii Ta 3a0e3nedeHHs IOCTYIHOCTI BiAMOBIIHMX MEIUYHUX
nocyr. binblmicTh KIHOK 13 BIEpIle J1arHOCTOBaHWM JiarHo3oM (53%) HiKoIu He
POXOJIUIIU  YJIBTPA3BYKOBE JIOCHTIIKEHHS MOJIOYHHMX 3aj03, IO CBIIYUTH PO
HU3BKHH piBeHb BUKOPHUCTAHHS IIHOTO MPOQITaKTHYHOTO 3aX0Jy Ta TNoTpedye
MiIBHUINEeHHST 0013HAHOCTI Ta JOCTYITHOCTI OOCTEXeHb. BUTBIIICTD KIHOK 13 BHEpIle
niarHoctoBanuM PM3  (85%) He ™Manu BUINAIKIB 3JIOSKICHUX HOBOYTBOPEHB
MOJIOYHUX 3aJ103 Y OJU3BKUX poandiB, Tofi K 10% MOBiIOMUIN PO 3aXBOPIOBAHHSI
Marepi, a 1HII poauyi 3a3Havyanucs piamie. [le cBIAUKUTH MPO BIJHOCHO HU3bKUU
piBeHb CIMEHHOTO pPHU3MKY Yy JochiJxkyBaHid rpymni. Cepen KIHOK 13 BIeplIe
JiarHocToBaHUM JiarHo3oM PM3 18% mayin riHekosoriyHi 3aXBOpPIOBaHHS (MioMma,
eHgomMeTpio3), a 15% mnpuiiManu TOpMOHaJbHI Mpenapatv (KOHTpaUENTUBU abo
rOpMOHaJIbHY Teparnito). CUMITOMH Ta CKapru 3 OOKY MOJOYHHUX 3all03 BiA3HAYAIH
43% xinok. OTpumMaHi JaHi MiAKPECIIOTh BAXKIUBICTh BpaxyBaHHS CYITyTHIX
T'HEKOJIOTIYHUX 3aXBOPIOBaHb, TOPMOHAJIBHOI ICTOpii Ta paHHIX CHUMITOMIB Y
npodiIaKTUYHUX OIMJIsiAaX 1 CKpUHIHTOBUX Tmporpamax. Cepen KiHOK 13 BIepiie
niarHoctoBaHuM PM3 70% XpoHIYHUN TICUXOEMOIIMHUA CTpeC PO3TISAIAETHCS SK
NOTEHIIMHUN Moaudikyrounii ¢GakTop pU3UKY, SKHW MOXE OIocepeIKOBaHO
BIIJIMBAaTH Ha po3BUTOK 1 mepebir PM3. V konrtekcti YUephiriBcbkoi obnacTi e
0COOJIMBO aKTyaJbHO 4Yepe3 HACHIJKM BOEHHUX [id, SKI CHPUYMHUIU TPUBAITY
COIliaJIbHy HAINpYy)XeHICTh, HEBU3HAYEHICTh Ta OOMEXKEHUH ITOCTYIl N0 METUIHHUX
nociyr. CrnankoBicTh Oyna BkazaHa nuie 15% pecnoHneHTOK, TpaBma — 12%,
IIKIJIMBI 3BUYKUA — 3%, a CynmyTHI 3aXBOpPIOBaHHS K (DaKTOp pU3UKY HE BiJ3HauaB
xoaeH pecnoHAeHT. OTpuMaHi JaHl MIJKPECIIOITh, 110 TCUXOEMOIIWHUM CcTaH
KIHOK, TIOB’SI3aHWM 13 CTPECOBUMH OOCTaBMHAMH BOEHHOTO 4Yacy, € KIFOUYOBHUM
YUHHUKOM PHU3UKY PO3BUTKY paKy MOJIOYHOI 3aio3u. [le oO0rpyHTOBYE HEOOXITHICTH
iHTerpailii IMCUXOCOIIIbHOI MIATPUMKH, 3axOJiB 3 VYIPaBIiHHSA CTpPECOM Ta
MOKpAIleHHsSI JOCTYITHOCTI MPOGINAKTUYHUX 1 CKPHUHIHTOBHX IIporpamM HaBiTh Y
KPU30BHUX yMOBaX.

TakuMm YMHOM, MPOBeIeHe JOCHIKeHHS MATBEPAMIIO, 10 MPodiTakTHKA paKy
MOJIOYHOI 3aJI03M € KOMIUIEKCHUM Ta OaraTopiBHEBHMM ITPOIIECOM, SKHUU TMOTpedye
CUCTeMHOTO MiAXOMay, aKTUBHOI ydYacTi MeIWYHUX TMPaliBHUKIB, Jdep)KaBHUX
IHCTUTYLIM Ta caMuX KiHOK. [ToganbIii HayKOBi JOCIII)KEHHS JOIIBHO CIPSIMYBaTH
Ha po3poOKYy I1HHOBAUIWHUX CKPUHIHIOBUX METOJIB, OI[IHKY e(QeKTUBHOCTI
npodiakTHuHUX nporpaMm. OTpuMaHi pe3ysibTaTH CBiAYaTh MPO BaKJIUBICTh
PETYISIPHOTO TIPOXOKEHHSI MPOMITAKTUIHUX OOCTEXKEHb Ta PAHHBOTO BHSIBICHHS
NATOJIOTTYHUX 3MIH Y MOJIOYHHUX 3aJ103aX.

Moxepea
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IlcuxoJioriune 6aaronmosyyus pepmepiB Ik nepeaymMoBa aganramii Ta
IHHOBaNIHOT AKTUBHOCTI B YMOBaX MOBOEHHOIO BiJHOBJIEHHSI CiJIbCbKHUX
TepUTOPii

Onena Ilonazenvko
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[ToBHOMacmiTabHa BilfHAa CIpPHUUYMHWIA ISl arpapHOTO CEKTOpy YKpaiHH He
JUIIe MacluTabHI eKOHOMIYHI Ta 1HQpacTpyKTypHI BTpaTH, a W CyTTeBe
NICUXOJIOTIYHE HaBaHTaXeHHs! Ha (epMepiB, 0COOIMBO Y MPUPPOHTOBUX perioHax. B
yMOBax MOCTIHHOI 3arpo3u Oe3mnelli, BTpaTh BUPOOHUUHUX PECypCiB, HEBU3HAYEHOCTI
PUHKOBHUX TEPCIEKTUB Ta KaapoBOro AehimuTy GepMepchKi rocnoapcTa 3MyIeH
aZanTyBaTHUCs 10 HOBUX peaniil ¢pyHkiioHyBaHHs. 3a nanumu Food and Agriculture
Organization = of the  United Nations (2025), 3a  pe3ynbTaramu
3araJlbHOHAIIOHAIBLHOTO JOCIIKeHHS, MPOBeJIeHOro cepea 2612 arporianpueMcTB
VYkpainu, BiifHa mpu3Bena M0 3HAYHUX BHUPOOHUYMX OOMEXeHb, AediuuTy podouoi
CUJIM, 3pOCTaHHS BUTPAT Ha pPeCcypcH Ta 3HIWKEHHS EeKOHOMIYHOI CTIHKOCTI
nianpueMcTB. BogHouac MoOBO€HHE BiTHOBJIIEHHS CLTBCHKUX TEPUTOPI HEMOJXKIIHBE
nuile 4yepe3 (IHAHCOBY MIATPUMKY YW TEXHOJOrIYHY MoJepHizauito. KirogoBoro
3HauYeHHs HaOyBae€ JIIOJCHKUI (DaKTOp — ICUXOJIOrYHA TOTOBHICTh arpapiiB J0 3MiH,
OCBOEHHSI HOBUX TE€XHOJIOT1H Ta MPUUHATTS 1HHOBALIMHUX YIPABIiIHCHKUX PilIEHb.

B ymMoBax BO€HHOTO BIUIMBY NICUXOEMOIIIHNN CTaH arpOBUPOOHUKIB Ha0yBae
3HAQUYEeHHs He JWIle Jisi eKOHOMIYHOI CTIMKOCTI arpapHoOro cekTopy, ajle u s
30epeKeHHs] TCUXOJOTIYHOTO 3J0pPOB’S Ta COLIAIBHOI CTAOUIBHOCTI CLIBCHKUX
rpomas.

[IpoGnemaTka  CTIMKOCTI  arpapHOro  CeKTopy  YKpaiHM  aKTHUBHO
TOCIIDKYETCS  MIKHApDOAHUMHU Ta HAIllOHAJBHUMH OpraHizaiisMu. 3TiIHO 3
ominkamu Food and Agriculture Organization of the United Nations (2026), y
npuGPOHTOBUX O00JIACTAX arpapHa MisUIBHICTH 3aJUIIAETHCS KPUTUYHO BaXKIUBHUM
JOKEPEJIOM JIOXOJy Ta IMPOJOBOJIBYOI Oe3MeKH ISl CiIbCchbkoro HacelleHHS. Y 2026
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poui FAO BcranoBuna, mo 6au3bko 40% qomorocnogapcTB y (PpOHTOBUX perioHax
POJIOBXKYIOTh  3aiMaTHCs  arpOBUPOOHUIITBOM, a TmoHan 75%  3MmylleHi
BUKOPUCTOBYBAaTH KpPH30BI CTparerii BWI)KMBaHHS, BKIIOYAIOYM BUTpavaHHS
3a0Ia)KeHb Ta CKOpoueHHs O0a3oBux BuTpaT. AHamiTuuHi 3BiTH Mercy Corps
3aCBIIUYIOTh, II0 YKpaiHChKI (hepMepu TpaIfOIOTh B YMOBaX IOCTIMHOTO PHU3HKY,
pyUHYBaHHS 1HQPACTPYKTypH, HeCTadl MepCOHAly Ta OOMEXKEHOTo OCTYyIy 0
iHBecTuIlid. 3a pesynbraramMu gociipkeHHs Farmers in Wartime: Promoting
Adaptability and Resilience for Agriculture in Ukraine (Mercy Corps, 2024),
OUBIIICTh MaJIUX arpoOBUPOOHUKIB JEMOHCTPYIOTh BHUCOKY aJalTHUBHICTh, OJHaK
TICUXOJIOTIYHE BUCHAKEHHS, TPYIOBUN Je(IiIIUT Ta TpUBaJia HEBU3HAYCHICTh CyTTEBO
3HUKYIOTh TOTOBHICTh /IO 1HHOBAI[IMHUX 3MiH. Y TICUXOJIOTIYHUX JOCIIIKEHHSIX
noHsATTs Resilience po3rnsgaeTscss K 30aTHICTH ocoOucTOCTI abo mpodeciitHol
rpynu MATPUMYBATH €(QEKTUBHICTh [MISJIBHOCTI B yMOBax TPHUBAJIOro CTpecy,
aZlanTyBaTH TOBEIIHKOBI cTparerii Ta 30epiraTd MOTHBALIiIO 10 po3BUTKY. Came 11
XapaKTepUCTHUKa B yMOBaxX BIMHM MOXX€ BUCTYNATH TMPEIUKTOPOM TOTOBHOCTI
arpapiiB 10 TtpaHcdepy iHHOBaliid. Ilompu 3HAYHY KUIBKICTH E€KOHOMIYHUX Ta
YIPaBIIHCBKUX JIOCHTIIKeHb, TICUXOJOTIYHI YWHHUKH 1HHOBAIIHHOT aKTHUBHOCTI
depMepiB y TOpUPPOHTOBUX perioHax YKpaiHM 3aJUIIAlOThCS HEJOCTAaTHBO
BHUBUCHHUMH, 110 i BU3HAYAE aKTYaJIbHICTh IaHOTO JOCIIIKEHHSI.

VY mexax BIacCHOTO eMIIipUYHOro aociimkeHHs 2025 poky Oyiio mpoBeneHO
MICUXOJIOTIYHE OOCTEKEeHHSI arpOBUPOOHUKIB, Kl 3A1HCHIOIOTh NISUIbHICTh B Y KpaiHi,
69,8% 3 sakux — y miBAeHHUX perioHax Ykpainu (Onpecbka, MukosaiBcbka,
XepcoHchka Ta 3amopi3bka 00J51acTi), 10 3a3HaJIM 3HAYHOrO MPSAMOro abo
OTIOCEePEKOBAHOTO BIUTMBY OOWOBHMX Mid. 3a pe3yibTaTaMu KOMILIEKCHOI OIliHKH
MICUXOEMOI[IMHOTO  CTaHy pECHOHAEHTIB BCTAaHOBJEHO MIABUINEHUA piBEHb
CTpecoBOro HaBaHTaXeHHs. 3a Meroaukoro B.FO. Ilepbatux y 36% onutaHux
BUSIBJICHO BHUCOKHH piBeHb cTpecy, y 30% — cepenHiid, Toxi sk 9% mnepebyBaroTh Ha
cTadil BHCHaXeHHs. 3a iHmow 1mkanow (PSM-25) 47% pecnonneHTiB Manu
cepenHiil piBeHb ctpecy, 21% — Bucokuii, a 32% — Hu3bkuil. OTpuMaHi pe3yibTaTu
CBi/TUaTh, 110 OUTBIIICTh YYACHHKIB JOCTIIHKEHHS NepeOyBarOTh y CTaHI MOMIPHOTO
a00 BHCOKOTO TCUXOEMOIIIMHOTO HAMPYKEHHS, 110 MOXKe OyTH 3yMOBJICHO TPHUBAIAM
BIJIUBOM CTPECOTeHHMX (DaKTOpPiB CY4YacHOTO COIIaJIbHOIO CepeloBUINa. 3a
pe3yJabTaTaMi OIlIHKKA 3aJ0BOJICHOCTI JKUTTSIM BCTaHOBJIEHO, IO Yy BHUOIpII
nepeBakaroTh PECTHOHJIEHTH 3 TIOMIpHO 3HW)KEHHUM piBHEM CyO’€KTHBHOTO
onarononyyusi. Haitbinbina yactka onutannx — 34% — OLiHUIIA CBOIO 33/I0BOJICHICTh
KUTTAM sK nemo He3anoBiumbHY. Ille 23% pecrnoHIeHTIB BU3HAYWIM CBill CTaH 5K
nemo 3anoBiabHUM, a 18% — sk 3amoBuibHUIl. Bomnouac awuire 10% omuTaHux
TOBIJOMIJIA TIPO BUCOKHWH PiBEHBb 3aJI0BOJICHOCTI JKHUTTSIM, Toni K 10% 3a3Havwmim
HEe3aJl0BOJIHICTh, a 5% — BKpalli HU3bKMH piBeHb 3aJ0BoJieHOCTI. OTpuMaHi
pe3yJabTaTH CBiUaTh NPO JOMIHYBaHHS Yy OUIBIIOCTI YYacCHUKIB JTOCIIKEHHS
nmoMipHOi ab0 3HM)KEHOI OIlIHKH SIKOCTI BJIACHOTO JKUTTS, IO MOXeE BiIOOpakaTH
BIIJIUB TPUBAJIMX CTPECOTEHHUX Ta COLIaJbHO-eKOHOMIYHUX YMHHHKIB. Pe3ynbratu
KOPEJALIMHOrO  aHami3y TMiATBEpAWSIM  HAsABHICTh  CTAaTUCTUYHO  3HAYYIIOTO
00epHEHOTro 3B’S3Ky MiX pIBHEM CTpecy Ta 3a/I0BOJICHICTIO JKUTTSAM Y MpaIliBHUKIB
arpapnoi cdepu (p < 0,01). 3a metonukoro B.1O. IllepbaTux BcTaHOBICHO MOMipHUNA
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HeraTuBHUM 3B’s130K (p = -0,48), Toal sik 3a mikanorw PSM-25 BusiBieHO MOMipHO-
CWIbHUN HeraTuBHUU 3B’s30k (p = -0,56). Otpumani pnaHi cBigYaTh, MmO 3i
3pOCTAHHSAM TICUXOEMOIIIMHOTO HaINpY>KeHHS piBeHb CY0’€KTHBHOIO OJIaromnoixydds
Ta 32/I0BOJICHOCTI KUTTSIM PECIIOHICHTIB 3HUKYEThCS.

OtpumaHni  pe3ynbTaT CBigYaThb PO  HASBHICTD  BHCOKOTO  PIBHS
IICUXOEMOIIIMHOTO HaBaHTAKEHHS y 3HAYHOI YAaCTWHM arpOBHPOOHUKIB, IO
MPOSIBIIIETHCST V MIABUINEHUX TIOKAa3HUKAX CTpecy Ta 3HWKEHHI Cy0’€KTUBHOTO
Osiarononyyysi. Y HayKOBIH JiTepaTypi NOAIOHI CTaHU PO3IISAAIOTECS K 1HAMKATOPH
3HM)KEHHSI TICUXOJIOTIYHUX PEeCypCciB OCOOMCTOCTI, 30KpeMa ii pe3usIbEHTHOCTI Ta
KOTHITUBHOI THy4YKocTi. Came IIi XapaKTepUCTHKH BHUCTYIAIOTh KJIIOUOBUMU
nepeaymMoBaMu (pOpMyBaHHS TOTOBHOCTI 0 BIPOBAXKEHHS IHHOBAIIM Ta TPUHHATTS
3MiH 'y mnpodeciitHiii aisiapHOCTI. TakuM YMHOM, MOXHA NPUIYCTUTH, LIO
TICUXOJIOTIUHUN CTaH arpapiiB € omocepeqkoBaHUM (aKTOpOM, SIKAH BIUIMBAE Ha
iXHIO TMOTEHIIHY 1HHOBAIIMHY AKTHUBHICTh y MpOIlieci NMOBOEHHOI'O BiJIHOBJICHHS
CITBCBKUX TEPUTOPIM.

[IpoBenene mAOCHiPKEHHS 3acBiMuWjo, IO arpapii, sKi 3IiHCHIOIOTH
npodeciiiHy IisUIBHICTh B YMOBaX TPHBAJIOTO BOEHHOTO BILIMBY, XapaKTepU3yHOThCS
iIBUIIICHUM piBHEM IICUXOEMOIITHOTO HaBaHTXKEHHS Ta 3HWKEHUMH MOKa3HUKaMHU
cy0’ekTUBHOrO OJsaromony4dsi. BusBleHHl CTaTUCTMYHO 3HAYYyImMK oOepHEeHUI
3B’SI30K MiX pIBHEM CTPECy Ta 3aJI0BOJICHICTIO KHTTSAM CBIIUUTH MPO B3a€EMO3B’ 30K
TICUXOEMOLIIfHOTO CTaHy 3 TICUXOJIOTIYHHMHU pecypcaMHu OCOOMCTOCTI, 30Kpema
aJanTUBHICTIO, PE3WIbEHTHICTIO Ta TOTOBHICTIO N0 NPUUHATTS 3MiH. OTpuMaHi
pe3ynbTaTH AO3BOJISIFOTH PO3IVISIATH MCUXOJIOTiYHe 0JIaronoayydsi arpoOBUPOOHUKIB
SK BaXKJIMBY MepelyMOBY IXHbOI MpogeciiHOl CTINKOCTI, IHHOBALITHOI aKTUBHOCTI Ta
e(eKTUBHOTO (PYHKIIIOHYBaHHSI B YMOBaX HEBU3HAUEHOCTI. Y KOHTEKCTI IOBOEHHOTO
BIJIHOBJIEHHSI CUIbCBKUX TEPUTOPIA 30epekeHHs] NCUXIYHOTO 3[0pOB’S Ta PO3BUTOK
TICUXOJIOTIYHOT CTIMKOCTI TpAIliBHUKIB arpapHoro CeKTOPY MOXKYTb BHUCTYIIATH
BaXXJTMBOIO CKJIQJIOBOIO CHUCTEMH TPOMAJICHKOTO 3J0POB’Sl Ta CTaJlOTO PO3BUTKY
CITBCBKUX TPOMAJI.
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VY cydacHHX yMOBax 3pOCTaHHS TICUXOEMOIIIMHOTO HaBaHTaXXeHHs, ypOaHizarlii
Ta 3HWKEHHS PIBHSI PyXOBOI aKTHBHOCTI MOJIOJI OCOOJIMBOI aKTyallbHOCTI HaOyBae
npobiemMa (opMyBaHHS KyJIbTypH 3I0pOB’s. BakiuBy ponb y IbOMy Tpolieci
BiJIiTpa€ TIPUPOJIHE CEpEeJIOBUINE, SKE CIpHUsie TCUX0o(hi3NYHOMY BiJIHOBIICHHIO,
PO3BUTKY €KOJIOTTYHOI CBIIOMOCTI Ta ()OPMYBaHHIO HaBHYOK 3JIOPOBOTO CITOCOOY
xuTTs.  [lpupomgHo-3anoBigHi  TeputTopii  UepHIriBIIMHA  MalOTh  3HAYHHUHN
peKkpearliiuuii, ocBiTHINM Ta BUxoBHMM noTeHIian ([laBumos, 2007). OnHUM 13 IIIHHUX
NpUPOJHUX O00’€KTIB € boHmapiBchbke O0J0TO — TiAPOJOTIYHHMM 3aKa3HUK, IO
XapaKTepU3y€eThCSI BUCOKUM piBHEeM O10pi3HOMAHITTS Ta YHIKaJIbHUMH IPUPOJIHUMHU
yMoBaMH. BuKkopucTaHHS TakuxX TEpUTOPId Yy TPUPOJAHUYINA OCBITI CIpHUsE
(hOpMyBaHHIO €KOJIOTIYHOI KYJIbTYpPH, KPUTUYHOTO MHUCIEHHS Ta BiIMOBIZaIBHOTO
CTaBlieHHs 10 BiacHoro 3aopoB’ss (Mexen, 2025). Tomy nociimkeHHs poii
npupoAHOro cepenoBuiia boHpapiBckkoro 0onotra y (opMmMyBaHHI KyJIbTypHU
3I0POB’St MOJIO/II € BaXJIMBUM HaNpsIMOM CYyYacHO! MeJarorikKu Ta eKOJIOTIYHO1
OCBITH.

MeTtoro poboTH € BU3HAYEHHS POJIi IPUPOTHOTO cepenoBuina boHmapiBcbKoro
O6omora 'y  GopMyBaHHI  KyJIbTypH  3J0pPOB’S  MOJOJII Ta  PO3BUTKY
310pOB’A30epeKyBaTbHUX KOMIIETEHTHOCTEH.

Y poboTi BUKOPWUCTAHO aHalli3 HAYKOBOI JITepaTypH, MPUCBIYEHOT
IPUPOIOOXOPOHHUM TEPUTOPISIM YepHiriBcbkoi obnacri, MATaHHSAM
3I0pOB’sI30€peKeHHsT Ta EKOJOTIYHOI OCBITH MOJOMi. 3acTOCOBAaHO METOIU
y3arajbHeHHs, TIOPIBHSHHS Ta MDKIWCHMIUTIHAPHOTO aHaNi3y IeJdaroriyoux 1
MPUPOIHUYMX JOCIIKEHb.

boHmapiBcbke 00J0TO € Ba)XJIMBUM TMPUPOJHUM KOMITJIEKCOM, IO BHKOHYE
€KOJIOT1UHI, pekpealiiiHi Ta ocBiTHI ¢yHKii. [Ipupogne cepenoBuile 3aka3HUKa
CIIpHsi€ 3HKEHHIO PiBHS IICUXOEMOIIITHOTO HANIPYXEHHS, TOKPAIEHHIO eMOIIIIHHOTO
CTaHy Ta PO3BUTKY HaBHUYOK B3aemojii 3 mpupomoro. IlepeOyBaHHS y TpHpPOTHHUX
eKOCHCTEeMax MO3UTHUBHO BIUTMBAE Ha (Pi3WyHE Ta IMCUXIYHE 3I0POB’SI MOJIO, CIIPHSIE
NiJBUILIEHHIO PYXOBOI aKTUBHOCTI Ta ()OPMYBAHHIO €KOJIOTIYHO BiJNOBIAAIBHOI
noBeliHKM. DopMyBaHHS KyJIbTYpH 370pOB’Sl MOJIOJI B yMOBax B3aeMOIii 3
IPUPOAHUMHU EKOCHCTeMaMH TMOTpedye PO3BUTKY KPUTUYHOTO MHUCJIEHHS Ta
010eTUYHOI CBIJIOMOCTI, III0 JO3BOJISIE€ YCBIAOMJICHO OLIHIOBAaTH BIUIUB MPUPOJHHX i
aHTPOTIOTeHHUX (PaKTOpPiB Ha 370poB’s moauHu (Mexen, 2025a).

OcobnuBoro 3HaueHHsT HaOyBae BUKOPHUCTAHHS MPUPOJHUX TEPUTOPIH Yy
mporieci TPUPOJHUYOI OCBITH Ta BHXOBHOI po0OTH. I[IpoBereHHsS eKONIOTIYHUX
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€KCKYpCiid, MOJIbOBUX IOCHIUKeHb 1 criocTepexeHb (OopMye y MOJOJAlI MPaKTHYHI
HAaBUYKU JOCJHIAHHUIIBKOI MISVIBHOCTI, €KOJIOTIYHE MHCJIEHHS Ta BIAMMOBIAaJbHE
CTaBJICHHS JI0 HAaBKOJIMIIIHBOTO CepefoBHUINA. MUDKIUCUMIUTIHADHUK MIAXIT 0
HAaBYaHHS CIIpUs€ IHTerpamii 3HaHb 3 Olojorii, ekoJsorii, BajeoJiorii Ta
rpomazasHcekoi ocBith (Cepatok Ta iH., 2025). [HTerpaiis NPUHLMUIIB CTAJIOTO
PO3BUTKY B NPUPOJHHUYY OCBITY crpusie (pOpMyBaHHIO Yy MOJIOJiI BiAMOBIIAIBLHOIO
CTaBJeHHS [0 BJacHOTO 3[0pOB’S Ta JOBKULISA, a TaKoX PO3BUTKY
310pOB’sA30epeKyBaibHUX KomneTeHTHocTel (Mexen, 2025b).

Kpim Ttoro, mnpupogHe cepenoBuile bonpapiBcbkoro ©6onota Moxke
BUKOPHCTOBYBATHCS SIK MPOCTip AN (OpMyBaHHS KyJIbTYpH 3IOPOBOTO CIIOCOOY
xuTTs. [limm MapripyTH, CIOCTEpeXeHHsI 3a MPUPOJIOI0, €JIEMEeHTH eKoTeparii Ta
eKOJIOTIYHOTO  Typu3My  CHOPUSAIOTH  PO3BUTKY  3A0pOB’s30epexyBaibHOI
KOMITIETEHTHOCTI MOJIoJll. BaxinBuM € Takox ¢GHOpMyBaHHS TyXOBHO-I[IHHICHOTO
CTaBJICHHS 10 MPUPOIH K CKIaJ0BOI TApMOHIMHOTO PO3BUTKY OCOOHCTOCTI.

Orxe, bonmapiBcbke 00IOTO Mae 3HAYHUH TMOTEHIIAT SIK COIIONPUPOIHHI
POCTIp, IO TOEIHYE IMPUPOJOOXOPOHHY, OCBITHIO Ta 3I0pPOB’SI30epeKyBaIbHy
GbyHKIII.

BucnoBku. Ilpuponne cepenoBuiiie bonmapiBcbkoro 00Jji0Ta € BaKJIUBUM
YUHHUKOM (OpMYyBaHHS KyJIbTYPH 3II0pOB’S MOJOJi. BukopucTaHHS NpUpoOIHO-
3aMOBITHUX TEPUTOPIM Yy OCBITHROMY TMpOLECi CHPHSE PO3BUTKY €KOJIOTIYHOT
CBIIOMOCTi,  3J0pOB’sI30epeXyBaIbHUX  KOMIIETEHTHOCTeH Ta  TO3UTHBHOTO
CTaBJIGHHS O 3J0pOBOTO crocoly >XuTTsA. lloeqHaHHS NPUPOTHUYOI OCBITH,
peKpeariiHol MisSUTbHOCTI Ta €KOJIOTIYHOTO BHXOBAaHHS CTBOPIOE YMOBH JUISI
rapMOHIMHOTO PO3BUTKY MOJIOI Ta IMiIBUILEHHS PIBHS 11 €KOJIOTTYHOI KYJIbTYPH.
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AHTpONo(}iTH IK YHHHHUK BIUIMBY Ha 3alJIaBHI €KOCHCTEMH Ta iX CTPYKTYPHI i
peKkpeaniiHO-0310pOBYi BJIACTHBOCTI

Baaoucnae Ckpunka, IOpii Kapnenko
Hayionanvrnuii ynieepcumem « Uepriciecoxuti koneciym» imeni T.1". [llesuenka,

Yepnizis, Yxpaina
notdeadrian@gmail.com, yuch201 1 (@i.ua

Ha cyudacHomy eTtami 3amnjaBHiI €KOCUCTEMHU UYTJIMBUMHU A0 3MiH aOiOTUYHOTO
Ta OIOTHYHOTO XapakTepy, cepel SKUX CYTTEBHM Ta OaraTOrpaHHUM € BIUIMB 3a
ydyacTio  aHTpono@iTiB  (4yXopigHux BuAiB). Ilpu 1mpomy BimOyBaroThbCs
TpaHchopMalliifHi MpoliecH TPUPOAHUX KOMIIOHEHTIB 3aIllIaBHUX JIICOBUX €KOCHCTEM
Yy>)KOPITHUX BUJIIB CYIWHHHMX pociiuH. Ile Mae 0GaraTOKOMIIOHEHTHHH BIUTMB He
TITBKU Ha mpupodHi (abopureHHi) BuUIW O1OpI3HOMAHITTS, aje 1 Ha JIOAWHY, 11
3I0pOB’sl, BIAMIOYMHOK Ta peKpearlliiiie rnepe3aBaHTa)KeHHS..

A TOMy BUSBIEHHS Ta BHUBYECHHS YYXXOPIAHMX BHUIIB Yy NPUPOIHUX
eKOCHCTeMax € OJHHMM HalpsMOM PO3BUTKY iHBa3iifHOT OOTaHIKM Ta PO3POOKH
HOPMAaTHUBHO-3aKOHOJIABUMX 3acajl KOHTpoio. Tak, Komicis €BpomneichKoro
napjamMeHTy 3anpoBajuiia PeriiaMeHT CTOCOBHO OI[IHOK PHU3UKY IIOJO0 1HBa3IMHUX
yyxopinaux BuiB (European... , 2018).

[cTopu4yHO 3aruTaBHI €KOCHCTEMH SK TIUIIXM KOMYHIKAIlil JIFOJUHU Ta
€KOHOMIYHOro OOMiHYy 1 pO3BUTKY (BOAHI TOProBl UUISIXH, TOCHOJAPChKe
BUKOPHUCTAHHS 3aIllaBH, PO3BUTOK PUOALCTBA 1 TBAPUHHUIITBA) OYJW Ha IMEPIITUX
eTanax SK MOTEHIIMHI HUISAXU TOIMpPeHHs apXeodiTiB (10 KiHIS XV CT.), 10 HUX
noctyrnoBo aonaBanucs keHodiTu (Mixk XVI 1 xinnem XIX cT.) Ta eBkeHO}ITH Bix
nmovaTky XX CT. 10 Cy4acHOCTi, opMyrour Tpu etarnu nomwuperHs (michs [lepimoi Ta
pyroi cBiTOBUX BiliH Ta B ocTaHHi 40 pOKiB).

3a cmmocoOOM TOTpAIUIIHHS 0 CKJIaay MPUPOJHHUX 3aIlJIaBHUX €KOCHUCTEM
MOKHa BHOKPEMHUTH TpH TIpym: 1) sgK IijecnpsMOBaHI BHAW 3 IHIIMX PETiOHIB
(epraziodiT) BHECEHI JIOJWHOIO YMHCHO B TEeBHHMX IIiJIAX, ajie JUYaBilOTh, HE
TUIBKM OiJis  MICIlb KYJIbTHBYBaHHS; 2) BHUIMAJIKOBO 3aHECEHl JIHOJIUHOIO
(kceHO®1BTH), ajie MOTPANUTH B ONTUMAJbHI YMOBH MJIsS iX MOIIMPEHHS Ta 3)
KceHoepra3iodiT, BUAM HEYMHUCHO 3aHECeHI Ha TepUTOpPil0, 0 BUBYAETHCS
(Konsikin Ta iH., 2024).

Y mopyleHuX 3allaBHUX eKOTOIMax CepefHbOi 4YacTUHU aonuHu JlecHn
aKTUBHO TOLLIMPIOIOTHCS OCHOBIH TpU BUIU Ambrosia artemisiifolia L., Echinocystis
lobata (Michx.) Torr. & A.Gray, Xanthium strumarium L., ki MicuaMH (OPMYIOTb
MOHOJIOMiHAHTHI IIEHO3W Ta BHTICHAIOTH TPHUPOJIHI BHUAM 3  3aIUIABHUX
IIEHOKOMIUIEKCIB, HacamIiepe]] 3alUlaBHUX JIICIB, YarapHUKOBUX Ta Y3JIICHUX
TEPUTOPIH.

[TommupenHs aHTporiodiTiB Mae He JUIIE eKOJIOTIYHE, a i COIlialIbHO-TITIEHIYHE
3Ha4YeHHs, a came: Ambrosia artemisiifolia € onmHMM 13 HaWOLIBIT HebOe3MEeUYHUX
aJlepreHHUX BU/IIB POCIIVH, MIJIOK SKOTO BHKJIMKAE CE30HHI ajepriuHi 3aXBOPIOBAHHS
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Ta MOTIpUIy€e cTaH 3710poB’st HaceneHHs (ConoHeHko & Baramaniok, 2019). Bona mae
CTaTyC KapaHTHHHOTO BUy B YUepHITiBChKil 001acTi.

3HauyHe PO3MOBCIOHKEHHS i1 y MpHOepeKHUX CMyrax, peKpealiiHux 30Hax,
IIsKax Ta TOoONM3y HaceleHUWX TIYHKTIB HEraTUBHO BIUIMBAa€ Ha CaHITapHO-
EKOJIOTIYHMI CTaH TEePUTOpPIH 1 3HWKYE 1X peKpeariliHO-0370pOBUYY 1 TYPUCTUYHY
pUBaOJIUBICTb.

[TommmpeHHsT eXiHOLUMCTUCY IIMITyBaTOro  HEraTUBHO BIUIMBaE Ha CTaH
3alIaBHUX 1 MTPUOEpeXHO-BOJIHUX JIICOBUX 1 4YarapHUKOBUX II€HO31B. 3aBISIKU
IIBUJAKOMY POCTYy Ta 3[JaTHOCTI BHUKOPHUCTOBYBATH  JI€PEBHO-YarapHUKOBY
POCIIMHHICTh SIK Kapkac, BHJA (OpMye WIUIbHI BHUTKI 3apoCTi, $KI 3aTIHIOIOTh
abopureHHi BHAW, 3aTIHIOIOYM iX Ta TOPYUIYIOTh BEPTHKAIbHY CTPYKTYPY
ditouenosiB. MacoBe mnommpenHs Echinocystis lobata 3HWXye NPUPOTHO-
€KOJIOTIYHY Ta peKpealiifHO-03J0pOBYY LIHHICTE MNPUOEpPeKHUX TEPUTOPIi,
0COOJIMBO B MeXaX 00’ €KTIB IIPUPOIHO-3aMOBITHOTO (DOHTY Ta peKpealliifHuX 30H.

[Momupennst Xanthium strumarium Ha BIIKPUTUX IiISHKaX OeperoBoi CMyTH,
y3IICHUX MICIAX Ta TUISKHAX 30HAX Ma€ HeraTWBHI €KOJIOTIYHI HaCTiIKH, depes
(dbopMyBaHHS TYCTHUX 3apocTeil, a KOJIoYl IUIOJW POCIUHU HE CHPUSIOTH
peKpeariiiHo-Bi IMOYNHKOBOMY KOM(OPTY 1 BUKOPUCTAHHIO TEPUTOPIH, a arpecBHE
JTOMIHYBaHHSl y TpaB’STHOMY SIpyci TPU3BOJWTH 10 BUTICHEHHS MICIIEBUX BHJIIB
puOepeKHUX IIEHO31B.

Cnix BiA3HAYUTH, 1O BIUIMB AaHTIPONO(MITIB JaHOI IPYNH BU3HAYAETHCS 1 Ha
€CTeTUYHIN Ta pekpealiifHiil [IHHOCTI 3aIUIaBHUX JaHAWa@TiB. 3apocTaHHs OeperiB
arpecUBHUMHU 1HBa31THUMU BUJAaMU MOTIPIIy€e JOCTYN A0 BOJAHOTO pyciia, YCKIIAIHIOE
dbopMyBaHHS TYpPUCTUYHMX MAapIIPyTiB, EKOJOTIYHMX CTEeKOK Ta 3HUXKYE
NpUBaAOJIMBICTh TEPUTOPIN AJI €KOJOTIYHOTO TypuU3My, pekpeauii i 0310pOBIEHHS
HacesieHHsl. OcoONMBO Lie MPOSIBISETHCA Y MeKax MpUOepexKHUX 30H 017151 HaceIeHUX
NyHKTIB, $KI TPaAWI[iIHHO BUKOPUCTOBYIOTHCS [JIA BIIMOYMHKY, pHUOANIbCTBA,
Mi3HABAJIBHOTO TYPU3MY Ta KOPOTKOYACHOT peKpeallii MiCIIeBOro HaceIeHHS.

OCHOBHUMM YWHHUKAMH 1 PHU3UKAMU IS TOJAJIBIIOTO PO3MOBCIOIKEHHS
qy>)KOPITHUX BHUJIB BHUCTYNAalOTh TakKi SK 3aperyjioBaHHS BOJHOIO CTOKY,
PO30pIOBaHHS 3aIllaBU, OJM3BKICTh CUIBCHKOTOCTIONAPCHKUX YTiJIb Ta HACEJIeHHX
IyHKTIB, 110 B HUJIOMY ¢GopMye TpaHCHOPMOBaHI €KOTOIHU 1 TMOPYIIYE ITiTICHICT
3aliaBHUX LEHOKOMIUJIEKCIB. AKTyallbHUM BUCTTYIA€ MUTAHHS MOHITOPHHTY IUX
TPHOX BHUJIIB y CTPYKTYpI 3allJIaBHUX (PITOLIEHO31B PerioHy AOCIiKeHb sl BYACHOTO
BUSIBJIEHHSI HOBUX JIOKQJIITETIB 1 iX MOIIUPEHHS.
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Cepen HaWBaXIUBIIIMX Cy4YacHHX MpoOJieM B Tally3l OXOPOHHU MPUPOTHUX
pecypciB MeHTpallbHE MicIle 3aiiMae MOHITOPHHT MTOKa3HUKIB SKOCTI BOAHUX 00’ €KTIB
y TyHKTaX KYyJbTYPHO-ITOOYTOBOTO BOJOKOPHCTYBaHHsI, 30KpeMa B YepHiriBChbKii
obnacti. BuBYeHHs KIIBKICHOTO 1 SIKICHOTO XIMIYHOTO CKJIaJy BOJIH, JO3BOJISIE
BU3HAYUTH MOKJIUBICTH 1i MPAKTUYHOTO 3aCTOCYBaHHs. 3HAHHS XIMIYHOTO CKJIAIy
MTOBEPXHEBHUX BOJI Ma€ BeJIMKE MPAKTHUYHE 3HAYEHHS Y CHCTeMi MOHITOPWHTY CTaHY
TOBKULIS. XIMIYHUANA CKJIaJ HEOOXIAHO BPaxOBYBaTH MPU BUKOPUCTAHHI BOAW IS
BCIX BUJIIB BOJIOTIOCTAYaHHS Ta BOJOKOPHUCTYBaHHS.

Meroro poboTH € aHaji3 OCHOBHMX (DI3MKO-XIMIYHHUX TOKa3HUKIB SKOCTI
NOBEPXHEBHUX BOJ YepHITiBChKOI 00J1acCTI.

Bony nns nmochimkeHs BigOupanu Ha TpoTs3i BepecHs-nucromnana 2024 p.
IUIIXOM Bi00py 3pa3kiB Boau piuok Jlecna, Ctpuwxkenb, bimoyc, CuoB, CrnoT Ta
[Tepenmobka YepHiriBcbkoi o6siacTi. AHAJITHYHA MMOBTOPHICTH BigOOpy Mmpod n=5.
BusnadeHHss (i3uKo-XIMIYHMX TOKA3HUKIB TPOBOJAWMIIM 3a 3arajbHONPUUHITUMU
METOANKAMHU.

PesynpTaT gocnimkeHh HaBeleHI B Tabauiil. BcraHoBmeHo, 10  BCi
TOCIIDKYBaHI 3pa3Ky BiJNOBIAIOTh BHUMOTAM IIOJ0 BMICTY PO3YMHEHOTO KHCHIO
(nopmartuB He MeHmn 6,0 Mr O./nm’). Halimenmn 3a6e3neueni xucHem p. CTprkeHb
(6,37 mr Oo/nm*) Ta p. Crot (6,81 mr Oy/am?®). Crig BiZMIiTUTH, 110 BMICT KHCHIO Y .
JecHa micis HemofaBHIX 3a0pynHeHb (Bepecenb 2024 p.) cralimizyBaBcsl Ta
cranoButh 9,81 MrO./aM®, xoua y BepecHi 3a maHumu XimmaGoparopii KIT
«BonokaHamy» 11el MOKa3HUK CTAaHOBUB 5,9 Mr O,/nm?. Takox BCTaHOBJIEHO, 110 BCi
3pazku BianosigaroTh III-1V kmacam sikocTi Bou 3a BMICTOM PO3YMHEHOIO KHUCHIO Ta
MOXYTb OyTH OXapaKTepH30BaH1 K «ITOMIpHO 3a0pyAHEH] BOIW» Ta «3a0pyIHEHI.

[Tokazano 3abpyaHeHHst Boau p. CHOB 3a MepMaHTaHATHOIO OKMCHIOBAHICTIO
JIeTKOOKMCHIOBAHMMH OpPTraHIYHMMU Ta HEOPTaHIYHUMU CIONyKaMH, TPH LbOMY
TIepEBUIIICHHS MEK1 HOPMHU CTaHOBUTH 19,28 %.

Jlms  owWiHKM  SKOCTI Ta  Oe3MeYHOCTI  BOAM  METOJAOM  MPSIMOTO
apreHTOMETPUYHOTO TUTPYBaHHS OYyJI0 BH3HAYEHO 3araJibHUN BMICT XJIOPHUA-HOHIB,
OCHOBHY YacTKy 3 SIKUX CTaHOBIISITh HEOpraHiuHI XJopua-iionu. BeranosneHo, 1o B
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yciX 3paskax BMiCT XJopui-ioHiB 3HauHo Menme ['JIK (mo 300 wmr/om®) Tta
KOJMBacThcsi B Mexkax 18-64 wmr/mv’. Haif6inpimmM BMicTOM — XJIOpUI-HOHIB
xapakTepu3yerbest p. CTpukeHb, 0 MOXke OyTH TIOB’si3aHe 3 11 MPOTIKaHHSAM Kpi3b M.
YepHiriB Ta MOXKJIMBICTIO 3a0pyTHEHHS 32 paXyHOK 1HQPACTPYKTYpPH MicTa
BcranoBneHo, 110 OUIBIIICTh 3pa3KiB IMOBEPXHEBMX BOJ  BiJNOBIIAIOTH
TiriEHIYHUM BHUMOTaM IIOJI0 3arajbHOi TBEPAOCTI Ta Maike He IEPEBUINYIOThH

noka3Huk 7,0 MMOJIB/IM>.

Taoauusa
OcHoBHi (i3UKO-XiMIYHI NOKA3HUKHU PiYOK

IToxaznux binoyc JlecHa Crpuxens | [lepentoOka | Crot
pH 7,58+0,03 7,64+0,05 | 7,26+0,04 | 7,69+0,05 7,52+0,04
3arajgbHa 7,21+£0,54 | 4,84+0,43 6,8+0,61 3,15+0,22 2,1+0,17
TBEPJIICTh,
MMOJb/aM?
Bwmict HioHiB | 89,8+6,72 58,8+4,24 | 76,4£5,98 |39,80+2,12 |21,40+1,14
Ca?" (mr/mm?)
Bwmict WoHiB | 32,64+2,45 |22,32+1,12 | 35,76+2,85 | 13,92+0,85 | 12,480,64
Mg?* (mr/mm3)
OepyM 0,324+ 0,244+ 0,265+ 0,284+ 0,275+
3arajabHuR 0,025 0,018 0,024 0,031 0,016
(Fe2+,Fe3+),
Mr/ M3
Bwmict 8,57+0,64 9,81+0,72 | 6,37+0,53 | 7,97+0,57 6,81+0,48
PO3YHMHEHOTO
KHCHIO,
MrQO,/om?
OxucHIOBaHICTE | 5,5440,35 - - 6,91+0,43 9,54+0,71
nepMaHTraHaTHa,
Mr/ M3
Bwmict Cl-|26,36+£2,12 | 18,19+1,14 | 64,79+5,53 | 37,63+2,14 | 13,85+1,12
iioHiB, MI/am>

[TpumiTka: «-» BoAa He AOCIIIKyBajlach

3a moka3HUKaMU 3arajbHOi TBEpJOCTI (TaOIUIls) A0 M SIKOI BIIHOCUTHCS BOJA
p. Ilepentobka Ta p. CioT, Boja IHIIMX PIYOK MOXe OyTH OXapakKTepus3oBaHa SIK
cepennboi TBeprocti. Lle x crocyerscs i BmicTy Honis Ca** ta Mg?'. Tak, BMicT
MoH1B Kamblito cTaHoBUTH Maibxke 50% Bin I'IK nns Bonu p. binoyc ta p. Ctpukens.
Takox aJis ux pidoK BiAMIYEHO HAMOUIbIINKM BMICT HOHIB MarHito. HailimeHiuMm xe
BMICTOM IIUX JIY)KHO-3€MEJIbHUX MeTalliB XapaKTepU3yIOThbCS 3pa3Kd BOIU P.
[TepemtoOka Ta p. Cior.

Bwmict 3aranpHoro depymy y OUTBIIOCTI PiYOK 3HAXOAUTHCS B MeXKaX HOPMHU
(T'IK 0,3 mr/mv’), 3a BukmrodeHHsAM p. bBimoyc, me BMICT 3arajbHOro 3ajiza
nepeuiye I'JIK Ha 8%.
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[IpoanamizoBaHi  TIOKa3HWKW  KHUCJIOTHOCTI  TIOBEpXHEBUX  BOJ, IO
periiaMeHTOBaHO BHMOTaMHM HOPMATHBHUX JOKYMeHTIB (HopmatuB 6,5-8,5). Ilpu
nmpoMy pH kommBaetbcs B Mexax 7,26-7,69. Taka BoHa Moxke OyTH
oXapaKTepU30BaHa K CJIa0Ko Jy)KHa, 10 € HOPMaJTbHUM Ta IPUPOTHHUM.

IIpoBeneHHsT JOCHIPKeHh TI0 BHU3HAYEHHIO OCHOBHHUX (i3MKO-XIMIYHHUX
MOKa3HUKIB SIKOCTI MOBEPXHEBUX BOJI € JOJATKOBOIO MOJKIIMBICTIO JJII OTPUMAHHS
00’ekTUBHOI iH(MOpMaIIil PO piBeHb Ta TEHACHIlI MPUPOTHOTO Ta aHTPOIIOTEHHOTO
BILJIUBY Ha SIKICTh BO/JIH.

KiMHaTHI poc/inHH B IHTep'€pi JIKyBaJbHHUX 3aKJIAAIB
Anna Cuizyp, Onexkcanop Jlykaw
Hayionanvnuii ynieepcumem « Uepniciecoxuti koneeiymy imeni T.1" I[llesuenka,

Yepnizis, Yxpaina
anasibirin@gmail.com, lukash201 1 @ukr.net

CyuacHi JiKyBaJlbHI 3aKjaau Jefajli 4acTillle PO3TJSJal0ThCA He JIUIIe SK
MicIle HaJlaHHS MeJIUYHOI JOTIOMOTH, a ¥ SIK MPOCTip, 110 BIJIUBAE€ HA eMOLIMHUHN Ta
NICUXOJIOTIYHUI CTaH MalieHTiB. ATMocdepa MPUMIILLIEHb JiKapeHb, MOJIKIIHIK Ta
peabimiTalifHUX UEHTPIB MOXe ad0 MOCWIIIOBATH BIAUYTTS HaNpyru W TpUBOTH, abo,
HaBMAaKW, CIPUSITH 3aCIOKOEHHIO Ta MIBHAIIOMY BinHoBieHHIO (HixGepr, 1993). V
3B’A3Ky 3 LHMM 3pOCTa€ IHTepeC [0 BHKOPWUCTAHHS €JNEeMEHTIB MPUPOIHOTO
CepelIoBHINA B iHTep €pax MEINYHUX YCTAHOB.

OnHuM 13 JOCTyNMHUX Ta e(PEeKTUBHUX 3acO0IB MOKpAILEHHS BHYTPIIIHBOTO
IIPOCTOPY € 3aCTOCYBAaHHS KIMHATHUX POCIHH. BOHU gomomararoTh CTBOPUTH O1JIBII
3aTUIIHY Ta CHPUITIUBY atMocdepy, IMOM SKIIYyIOTh OQIMIHHICTE MEIUIHOTO
iHTep’epy Ta MO3UTUBHO BIUIMBAIOTH HA EMOLIIMHUIN cTaH MtoauHU. HasBHICTH pociuH
y IIPUMIIICHHSIX MO)Ke 3MEHIITYBaTH PiBeHb CTpeCy, MOKpallyBaTH HACTPIH 1 3arajbHe
CIIPUAHSTTS JIIKYBaJILHOTO CEPEeIOBHIIA SIK MAIliEHTAaMH, TaK 1 TIEPCOHAJIOM.

OzeneHeHHs] MPUMIIIIEHh — Ba)KJIMBa CKJIAJ0Ba Cy4acHOro IW3aifHy, sika He
TITBKK  TIpUKpaIllae TpoCTip, a ¥ TO3WTUBHO BIUIMBAE HA MIKpOKIIMAT 1
NICUXOJIOTIYHUN cTaH JMIOAWHU. PociawHM B iHTep’e€pi BUKOHYIOTH JEKOpPAaTUBHY,
CaHITapHO-TITI€EHIYHY Ta eMmolliiiHo-ecTeTnyHy ¢yHKUil (Angpienko & IlanroTa,
2023). Ilo6 3enmeHuii akLEeHT BUIVISAAB TapMOHIMHO Ta JOBro 30epiraB CBOIO
pUBaOIMBICTh, HEOOXITHO MPABWIBHO MiAIOpaTH BUIIU POCIUH, SIKI 3[aTHI J00pe
poCTH B yMOBaxX 3aKpHUTOTO cepepoBuilia. HesBakaioun Ha 3pOCTaHHS iHTEpecy [0
¢diToan3aliHy, TUTaHHS pallOHAIBHOrO MiAOOPY IEKOPATUBHUX POCIUH 3aTHUILAETHCS
CKJIaJIHUM 1 OaraTorpaHHuM. BuOip pociuH moBwHeH Oa3yBaTHWCs He JUINE Ha iX
30BHIITHIA TpUBAOJMBOCTI, a ¥ Ha amanTalii JO yMOB 3aKpUTOTO CepeaOoBHIIA:
00MeXeHOTO OCBITJIEHHS, CTaOIBHOI TeMrepaTypy, HU3bKOI BOJIOTOCTI TOBITpS, a
TakoX iHTeHcHuBHOCTI norsaay (bemnosa, 2006).

AKTyallbHICTh TE€MH 3yMOBJIEHA HeoOXimHicTIO (GopMyBaHHS KOMGMOPTHUX i
Oe3rmeyHrX yYMOB TiepeOyBaHHS B JIIKYBaJIbHUX 3akianax. llpaBuibHO migiOpaHi
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KIMHATHI POCJIMHU 3JIaTHI JIOMOBHIOBATU IHTEP €p, HE MOPYIIYIOYH CaHITapHO-
TiTiEHIYHUX BUMOT, Ta BOJAHOYAC CIPHUSATH MOKpAIEHHIO MIKPOKIIMATy MPUMIIICHb.
Came TOMY JMOCHIIKEHHS OCOOJMBOCTEH BHUKOPUCTAHHS KIMHATHUX pOCIUH B
iHTep’ epi JIIKyBaJbHUX 3aKJIAJIB € BAXKJIMBUM 1 MPAKTUYHO 3HAYYIIHM.

Mertoro 1aHOTO JOCIHIKEHHS € BUBYEHHS POJIi KIMHATHUX POCIIMH Y CTBOPEHHI
TEepareBTUYHOTO CepeJOBUINA JIKYBAIBHUX 3aKJajiB, a TaKOX aHaji3 IXHbOTO
BIUTMBY Ha MICUXOEMOIIIMHUN CTaH MAIli€HTIB 1 MEIUIHOTO TIEPCOHAITY.

OG’exTOM JOCHIJ)KEHHSI € BIUIUB KIMHATHUX POCJIMH Ha CTBOPEHHS
CIPUSTIMBOTO JIIKYBIBHOTO CepeIOBHINA B MEIUYHUX YCTAHOBAX Pi3HOTO THITY.

[IpenMet nmociiKeHHs MCUXOJOTIYHUM Ta (i310JIOTIYHUNA BIUIMB KIMHATHHUX
POCIIMH Ha TAII€HTIB Ta MEJIWYHUN TIEPCOHAN, & TAKOXK e€(EeKTHUBHICTh BUKOPUCTAHHS
POCIIMH B iHTep’e€pax JNiKyBaJIbHUX 3aKJIAJiB JJIs MOKpAIIEHHS YMOB IepeOyBaHHS
Nali€HTIB Ta CTBOPEHHsI KoM(OopTHOT aTMochepu.

KiMHaTHI pOCIMHM TOKpAIIyIOTh TICUXOJOTIYHUNM 1 (Di310J0TIYHMA CTaH
NaIi€HTIB Ta MeATepcoHaty. BUKoOpuCTaHHS pOCIUH y MEIUYHUX 3aKJagaX TOBUHHO
Oa3zyBaTWiCsi Ha HAYKOBO OOIPDYHTOBaHHUX KpHUTEpisx Oe3IleKd, IOorsaay Ta
[ICUXOJIOTIYHO] JTOIJIBHOCTI.

JlocniKeHHS TTOKa3yI0Th, 110 KIMHATHI POCIIMHU MalOTh 3HAYHUN MO3UTHBHUIN
BIUIMB Ha TICUXOEMOIIHHUN CTaH MAIli€eHTIB Ta MEIUYHOTO TepcoHany. [IpucyTHICT
POCIIMH y MEIWYHUX 3aKjaJax CHpuse 3HIKEHHIO pPIBHS CTpecy, TPUBOXKHOCTI,
MOKpAIIeHHI0 HACTPOI0 Ta 3arajlbHOro caMomnouyTTs. BisyanpbHUN KOHTaKT i3
3elleHUMH 00’ €KTaMM aKTHBY€E TapacUMIATHYHY HEPBOBY CHUCTEMY, IO 3a0e3reuye
BIIUYTTS peJlakcallii Ta IMCUXOJOrYHOr0o KOMQOpPTY, IO MiATBEPIKY€EThCI SK
MDKHApOJHUMH, TaK 1 YKpaiHChKMMH HAyKOBUMH JOCIHIDKEHHSIMU. BOHU Takox
MO3UTUBHO BIUJIMBAIOTh HA (1310JOTYHUI CTaH JIIOJWHU, MOKPAILYIOUYM MIKPOKIIMAT
MPUMIILIEHHS: T1JIBUIIYIOTh BOJOTICTh MOBITPS, 3MEHIIYIOTh KOHIIEHTpAILII0 MUY Ta
OUYMINYIOTh TOBITPSA BiJ IIKJIMBUX peuoBUH. lle crpusie 3HWKEHHIO 4YacTOTH
pecIipaTopHUX 3axBOPIOBaHb 1 MATPUMII 3arajbHOTO 3JI0POB’S MAIlIEHTIB Ta
MepCcoHaIy.

AKTHBHA B3a€MO/Iisl MAIlI€HTIB 13 POCIMHAMU- MOJIMB, Mepecaaka Ta IO 3a
NEKOPAaTUBHUMHU  €JIeMEHTaMU- CTUMYJIIOE  COIliajJbHy aKTHUBHICTh, BIIUYTTS
KOHTPOJIO  HAJ  HABKOJMIIHIM  CEepeJOBUIIEM Ta  CIpHUS€  [IBUALIOMY
MICUXOEMOITIHHOMY 1 ()i310IOTIYHOMY BIJTHOBIICHHIO. BKIFOYEHHS CcaJiBHUYUX
NpaKTUK y IMpolec peabiiiTalii MOKpallye HAcTpid Ta 3HUXKYE DPIBEHb CTpecy y
Mali€eHTIB.

MikHapOIHUN JOCBiA MEMOHCTPYE e(PEeKTUBHICTh CTBOPEHHS TEPAIeBTUYHHUX
calliB, BEpTUKAJIBHUX O3€JICHEHUX CTIH Ta MOMAYJIbHUX KOMITO3HIN y METUIHUX
saknmamgax CIHA, Kanamm, Smonii ta €Bpormm. Taki pileHHS 3HUXKYIOTh PiBEHb
CTpecy Yy TAIi€HTIB 1 TiIBUIIYIOTh e(QEeKTUBHICTh peabimiTamii, OJHOYACHO
CTBOPIOIOYM KOM(OPTHE Ta €CTETUYHO IMPUBAOIMBE CEPEIOBHIIIE .

JIJis mOCSITHeHHsSI MaKCUMAaJbHOTO TEpPareBTUYHOTO ePeKTy PEeKOMEHIYEThCS
oOMpaTh HETOKCHMYHI Ta HMU3bKOAJIEPreHHI POCIMHH, PO3MIIIyBaTH iX Yy Iajarax
(Aspidistra elatior, Dracaena spp.) 30HaX O4YiKyBaHHS Ta peaOiTITAllIiHUX 3aiax
(Chlorophytum, Spathiphyllum, Sansevieria), BUKOPUCTOBYBaTH MOIYJbHI abo
BEepTUKaIbHI KOHCTPYKIIi, 3a0e3nedyBaTd aKTHUBHY B3a€EMOJII0 TAIEHTIB 13
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pOCIMHAMU, KOHTPOJIFOBATH OCBITJICHHS, BOJIOTICTh 1 BEHTWIAIIO MPHUMIIIEHb, a
TaKOXX MPOBOJIUTA MOHITOPHUHT IMCUXO(]i310JOTIYHOTO CTAaHy MAIEHTIB JJIs OIIHKU
e(heKTUBHOCTI O3eJICHEHHS .

Takum 4nHOM, iHTerpalliss KIMHaTHUX POCIWH Yy MEJIUYHI iIHTep’ €pH € HAYKOBO
OOTpYHTOBaHMM Ta e(PEeKTMBHUM IHCTPYMEHTOM HeMeIMKaMEeHTO3HOI IiITPUMKH
3MI0POB’S, SIKWUM CIIPUS€E TIOKPAIIEHHIO TICUXOEMOIIIMHOTrO CTaHy, (i310JI0rYHOTO
KOM(OpPTYy Ta 3araJilbHOTO PIiBHS 3aJI0BOJICHOCTI IepeOyBaHHS TAIlI€EHTIB Yy
JTIKyBaJIbHUX 3aKJia/iax.

@i310J10T14HI TIepeBark pociivH y MEIUYHUX MPUMILIEHHSIX KOMIUIEKCHI: BOHU
CIPUSIOTH  TIOKpAIlleHHIO  MIKPOKJIIMaTy, OYMWIIEHHIO TOBITPS, 3HUKEHHIO
(1310JIOTIYHOTO CTpecy Ta CTUMYJIOIOTH AaKTHUBHY y4dacTh Mall€HTIB y OISl 3a
cepenoBuiieM. [li dakrtopu Oe3mocepeHbO BIUIMBAIOTH Ha MPOIEC JIKyBaHHS,
MIBUJIKICTh peabimiTanii Ta 3araibHUM cTaH 310poB’st (AHapienko & Ilanrora, 2023;
benosa, 2006; CanxapoBcbka, 2025).

EdexTuBHe BUKOpPUCTAaHHS KIMHATHUX POCIMH Yy MEIUYHUX 3aKiagax
0a3yeThCs Ha HAYKOBO OOTPYHTOBAHUX ITIXOAaX J0 IXHBOT0 BHOOPY Ta PO3MIIIICHHS.
[Ipn mnpaBwibHOMY mMiAOOpPI BUIIB POCIWH, BpaxyBaHHI IXHIX (i310JIOTIYHUX Ta
TICUXOJIOTIYHUX BJIACTUBOCTEH, a TaKOXX JOTPUMaHHI MpaBui Oe3IleKd Ta JOTIsIY,
POCIIMHU CIPHUSIOTh MOKPAIIEHHIO MIKPOKIIMATy TPHUMIIIEHb, 3HUKEHHIO CTpeCy y
MaIi€HTiB 1 TEepcoHaTy, a TaKOX IIiJBUINCHHIO 3arajJlbHOro piBHSA KOMQoOpTy Ta
€CTETUYHOCTI METUIHUX 3aKJIaIiB.
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CyvacHu#l cTaH AOBKIJUISI, TOCWUJIEHHS AHTPOIOTeHHOTO HaBaHTAXXEHHS Ha
IIPUPOJIHI €KOCUCTEMH, 3MIHHM KIIIMaTy Ta CKOPOUYEHHS O10pi3HOMAHITTS 3yMOBITIOIOTh
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HEOOXIHICTh MOCUJIEHHSI €KOJOTIYHOI CKJIaJOBOI Y CHUCTEeMi BHINOI OCBITH. Y IUX
yMOBax OCOOJIMBOTO 3Ha4YeHHS HaOyBae (hOPMYyBaHHS €KOJOTIYHOI KOMIETEHTHOCTI
3100yBaviB BUIIIOT OCBITH, III0 Mepedavyae He JUIIe 3aCBOEHHS eKOJIOTIYHUX 3HaHb, a
i pO3BUTOK TMNPAKTUYHUX YMiHb, EKOJIOTIYHOTO MHCIIEHHS Ta BiJIOBIIAJLHOTO
CTaBJICHHS 70 IPUPOIH.

OcobmrBOi  akTyalnbHOCTI 3a3HadeHa nmpobiemMa HabyBae Yy Ipoileci
npodeciiiHOl TIATOTOBKM MaMOyTHIX YYWTENIB MPUPOJHUYOI OCBITHBOI Taiy3i,
TISTBHICTD IKUX Oe3nocepeIHbO MOB’sA3aHa 3 (OpMyBaHHSAM €KOJIOT1YHOI CB1JIOMOCTI,
PUPOTIOOXOPOHHUX LIHHOCTeW Ta BIAMOBIJAIBHOTO CTaBIeHHS MO JOBKUISA Yy
3100yBaviB OCBITH. Y 3a3HauYe€HOMY KOHTEKCTI MPHPOJOOXOPOHHI TepUTOpii
PO3TISAAIOTECS K BaXJIMBE OCBITHE cepeloBHUIle, IO 3abe3rneuye yMOBHU IS
opraizariii MoJbOBUX JOCIHIKEeHb, CIIOCTEPEKEHb, €KOJIOTIYHOTO MOHITOPHUHTY Ta
IPaKTHUKO-Opi€eHTOBaHOrO HaB4YaHHA. (Came TpPUPOIHI EKOCHUCTEMH, perioHalbHI
JaHmmadTHI MapKH, 3aKa3HUKM Ta IHIN OO0 €KTH IMPUPOIHO-3aIIOBIIHOTO (GOHTY
CTBOPIOIOTH yYMOBHU Il TIOEJHAHHS TEOPETUYHOI MIATOTOBKM 3 Oe3mocepenHiM
JIOCBIJIOM CITOCTEPEKEHHSI, aHaAII3y ¥ JOCIIKEHHS TPUPOTHUX MTPOIIECiB.

AKTyalIbHICTh TIpOOJIEMH TIOCHUJTIOEThCS HEOOXIJTHICTIO OHOBJICHHSI 3MICTY
npodeciiiHOl MArOTOBKM MaHOyTHIX QaxiBliB BiAMoBiAHO 10 BuUMor Hogoil
YKpaiHCBKOI IIKOJI, TPUHIIMIIIB €KOJIOTI3aIlil OCBITH Ta KOMIIETEHTHICHOTO TiIX0.Y.

[IpoGnemu exosorizarii ocBiTH Ta (GOPMYBaHHS €KOJIOTTYHOI KOMITETEHTHOCTI
B 3/100yBauiB OCBITH BHUCBITJIEHO B MpalsX BITYM3HSIHHUX 1 3apyO1’>KHMX HAyKOBLIB.
3HauHy yBary JOCHIJHUKH MPUIUISIIOTH pealizalii NPUHLMIIB CTalOr0 PO3BUTKY,
iHTerpauii eKOJOTIYHOTO KOMIIOHEHTa Yy 3MICT MNPUPOJHUYUX JUCLUILIIH,
BUKOPHUCTAHHIO TOJBOBUX JOCTI/PKEHb Ta TPOEKTHOI MAisIbHOCTI. TeopeTwko-
METOJIOJIOTIYHI 3acaad eKOJOTIYHOI OCBITH Ta OCBITH Ui CTalor0 pPO3BHUTKY
oOrpyHTOBaHO B jociijkeHHsXx B. Annpymenka, B. Kpemens, H. IlycToBir,
O. IlomeryH, C. Pynumuna, JI. JIyk’sHoBoi. Oco06iuBOCTI (hopMyBaHHS €KOJIOTTUHOL
KOMITETEHTHOCTI 3700yBadiB OCBITHM Ta €KOJOTi3allii 3MiCTy NPHPOIHUYOI OCBITH
po3kputo B mpausx I. Kopenesoi, T. 3acexinoi, H. ['pumaii Ta in. 3HauHy yBary
JTOCIITHUKYA TPUIUISAIOTE peaiizaiii TPUHIUIIB CTajJoro PO3BHUTKY, I1HTErparii
€KOJIOTIYHOTO KOMITOHEHTa Y 3MICT NPUPOJHUYUX JUCIUILIIIH, BHKOPHUCTAHHIO
MOJIbOBUX J0CIiKeHb, STEM-TexHO0I0r1i 1 TPOEKTHO-AO0CIIIHUIILKOI MisTBHOCTI Y
nporieci mpodeciiHol MAroTOBKM MalOyTHIX Tearoris.

@®opMyBaHHSI €KOJOTIYHOI KOMIIETEHTHOCTI MalOyTHIX y4uTeNiB TPUPOAHUYOL
OCBITHBOI rayly31 € OJIHUM 13 TIPIOPUTETHUX 3aBJIaHb CyYaCHOI OCBITH, 1[0 3yMOBJIEHO
notpebor0 peanizailii MPUHLMIIB CTAJIOrO0 PO3BUTKY, €KoJjori3aiii OCBITHHOTO
npolecy Ta MIArOTOBKM (haxiBLIB, 3JaTHUX (OPMYBAaTH EKOJIOTIUYHY CBIJIOMICTb
3no0yBauiB ocBitTH (Pymumun, 2020; ['punait, 2023). be3nocepenans Bzaemomis i3
NPUPOTHUMHU €KOCHUCTEeMaMH CIpPHUSE TOTTUOIICHHIO eKOJOTIYHUX 3HaHb, PO3BHUTKY
TOCIITHUIIKUX yMiHb 1 ()OPMYBaHHIO HAaBUYOK aHaNI3y MPUPOIHUX IPOIECIB Y
peanbHUX yMoBax. [IpoBelneHHsS TMOJBOBUX TMPAKTHK, EKOJOTIYHUX EKCHEeIUIliH,
MapIIPYTHUX CIIOCTEPEKEeHb 1 MOHITOPUHTOBHUX JOCIHIKeHb 3a0e3Medye iHTerpalliro
TEOPETUYHOI Ta MPAKTHYHOI IIiJTOTOBKU, IIOCHIIFOE MIXKIIPEAMETHI 3B’SI3KH Ta
dbopMy€e TOTOBHICTh MaMOyTHIX YYHMTENIB JI0 BIPOBAKEHHS IPHUPOIOOXOPOHHOT
TeMaTuKu y ipodecitiniit mismbHOCTI (ITometyH, 2015).
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Jo npuknany, [ 3100yBadiB  (akyiIbTeTy MNPUPOJHHUYOI  OCBITH
VuiBepcurery ['puropis CkoBopomu B IlepescrnaBi 06a3zamMu  MPOXOMKEHHS
HABYAJIbHO-TIOJILOBOT  MPAKTUKKH 3 OOTaHIKM Ta 300JI0Tii € perioHaJbHUI
nanamadtanii mapk «CryaenukiBchkuit» (Hocauenko Ta iH.,, 2024) Ta
binoosepchknii HarlioHaJIBHUN TPUPOJHUN TApK, SKI XapaKTEePU3YIOThCS 3HAYHUM
IIPUPOJIOOXOPOHHUM, HAYKOBO-IOCIIJTHUM Ta OCBITHIM moTeHIiaiom PobGora Ha
TEPUTOPil TPHUPOTOOXOPOHHUX OO’€KTIB HAJa€ MOXJIUBICTH 3700yBadyaM OCBITH
3MIIACHIOBATH CIIOCTEPEIKEHHsS 3a MPUPOJHUMHU €KOCHCTEMaMH, MPOBOIUTH TOIHOBI
JOCIIJKEHHS, BUBYATH BUAOBHUI ckian ¢uiopu 1 payHu Ta HaOyBaTU MPaKTUYHOTO
JOCBIY €KOJIOTTYHOTO MOHITOPUHTY y MPUPOJAHOMY CePeIOBHUILII.

CyuacHa opraHizalisi TOJBOBUX JOCHIIKeHb IMependayae 1HTerparliro
TpaJAULIMHUX METOJIB BHUBYEHHS MPUPOAM 13 LUGPOBUMHU  TEXHOJOTISIMHU
€KOJIOTIYHOTO MOHITOPUHTY. BuKopucTaHHS LMPPOBUX I1HCTPYMEHTIB MijJ Yac
HABYAJIbHO-TIOJILOBUX TIPAKTUK PO3IIMPIOE MOXKIMBOCTI  ileHTUdIKaIli BHIIB,
¢bikcarii pe3ynbTaTiB CIOCTEpEeXeHb, CTBOPEHHS €JIEKTPOHHUX 0a3 JaHuX Ta
IPOCTOPOBOTO aHaNi3y MPUPOAHUX 00’ €KTIB. 3acTOCyBaHHS 3acmocyHkie iNaturalist,
Seek by iNaturalist, Merlin Bird ID, Picture Insect ma GIS-mexnonoeiii cripusie
PO3BUTKY LHMGPOBOI TI'PAaMOTHOCTI, HABHYOK  €KOJOTIYHOIO  MOHITOPHHTY,
cucteMaTu3ailii GiojoriyHoi iHdopmalii Ta oprasizamii JTOCTITHULIBKOT isUIBHOCTI
3100yBauiB ocBiTH (3acekiHa & Tpyckaserpka, 2024).

Oco05MBOi aKTyallbHOCTI BHUKOPUCTaHHS LU(GPOBUX TeXHOJOrid HaOyBae B
yMOBax HeOOXiJHOCTI 30epekeHHs O10pI3HOMAHITTS, MOCUJIEHHS aHTPOIOre€HHOTrO
BIUTMBY Ha TPUPOJHI EKOCHUCTEeMH Ta CKOpPOHYEHHS YHCEIbHOCTI OKpPEeMHUX BH/IIB
bmopu 1 daynu. I[{udposi 3acobu eKOJOrIYHOTO MOHITOPUHTY 3a0e3MeuyloTh
MO>KJIMBICTh OTIEPATUBHOI (piKcallil MiCLb MOLIUPEHHS PIAKICHUX 1 3HUKAIOUHUX BHIIB,
NPOBEJICHHS] JTOBrOTPHUBAIIMX CIIOCTEPEKEHb 32 CTAaHOM TPUPOIHUX EKOCUCTEM,
HaKOMMMYEeHHS TOJIbOBUX JIAHUX Ta 1X IMOJAJBIIOTO aHaji3y. 3alydeHHs 37100yBadviB
OCBITM JO Takoi MisJIbBHOCTI CIpUS€ YCBIIOMJICHHIO 3HA4YeHHsS 30epeKeHHS
MIPUPOJITHUX KOMIIJIEKCIB, PO3BUTKY HaBUYOK JOCIIKEHHS JTOBKIJIISA Ta (POpMYBaHHIO
BIJIMOBIJAJIHOTO CTaBJICHHS J0 MPUPOAOOXOPOHHOI JisSITBHOCTI.

OTxe, BHUKOPHUCTaHHS TMPUPOJIOOXOPOHHUX TEPUTOPIA y TMOEAHAHHI 13
IM(PPOBUMH  TEXHOJIOTISIMH  €KOJIOTIYHOTO MOHITOPUHTY TIOCHIIIOE TIPAKTUYHY
CIIpSIMOBaHICTh TpodeciiHOi MiArOTOBKKM MaHOYTHIX YYHMTENIB MNPUPOTHUYOT
OCBITHBOI Tally3l Ta CHpHsie€ aKTyauizaulii npoOjemM 30epexeHHs O10pi3HOMaHITTS,
OXOPOHHU PIAKICHUX 1 3HUKAIOYMX BHIIB Quiopu Ta (ayHH, a TaKoX 30eperKeHHs
PUPOJTHUX €KOCHUCTEM B YMOBaX 3pOCTaHHS aHTPOIMOTEHHOTO HaBaHTaKEHHSI.
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OuiHka 3MiH OLJIKOBOI0 Ta a30THCTOr0 OOMIHY MiJ BIVIMBOM MIKOTOKCHHY i
HUHKY
Temsana Ille¢uenko
Hayionanvrnuii ynieepcumem « Yepnizciscoxuti koneciym» imeni T. I'. [lleguenxa,

Yepnizis, Yxpaina
mekhedolgal@email.com

MIiKOTOKCHHHM € OJHUMHM 3 HalOiabIl HeOe3MeuYHUX KOHTaMIHAHTIB KOPMIB Ta
XapyoBOi CHUPOBHWHHM, IO 3/IaTHI BUKIUKATH MOPYIICHHS METaO0OJIYHHMX IPOIECIB Y
opranismi TBapuH 1 moauHu (Btajet-Kosicka et al., 2024). OcobnuBy HebGe3mneky
CTAHOBUTh T1-2 TOKCHWH, SIKHA HaJle)UTh 1O TPUXOTEIIEHOBUX MIKOTOKCHHIB 1
XapaKTePHU3y€EThCS BUPAKEHOIO IIMTOTOKCUYHOO Ta IMyHOCYITPECUBHOIO Ji€t0. Y psii
TOCITiIKEHb BCTAHOBIIEHO, IO BIUIUB MIKOTOKCHHIB CYIPOBOKYETHCS PO3BUTKOM
OKCHJATUBHOI'O cTpecy Ta nopyueHHsM OutkoBoro oominy (EI-Gendy et al., 2020).
BomHodac MikpoeneMeHTH, 30KpeMa IIMHK, MOXKYTh MOIA(DIKyBaTH TOKCUIHUHN edeKT
KCeHOOI0THKIB 3aBASKH ydacTi y (hepMEHTaTUBHUX Ta aHTUOKCUIAHTHUX Ipolecax.
Oninka OiOXIMIYHMX TIOKa3HUKIB KpOBI € BaXJIMBUM METOJOM BH3HAYEHHS
(YHKITIOHAJIBLHOTO CTaHy OpraHi3My 3a TOKCMYHOro HaBaHTaxeHHs (HikomaeHnko Ta
iH., 2023). Tomy mocmimkeHHs 3MiH OLJIKOBOTO Ta a30THCTOrO OOMIHY IIiJ] BIUTUBOM
MIKOTOKCHHY Ta IIUHKY € aKTyaJIbHUM HaMpPSIMOM Cy4acHOI TOKCHUKOJIOTII.

Meta poOOTH — OIIHUTH 3MIHHM TOKa3HUKIB O1IKOBOTO Ta a30THUCTOTO OOMIHY
3a J1il MIKOTOKCUHY Ta ITUHKY.

Y  poGoTi mpoaHami30BaHO TIOKAa3HWKKW OIOXIMIYHOTO CKJIamy KpoOBi
eKCIIepUMEHTAILHUX TBapWH 3a YMOB il MIKOTOKCHHY Ta NHWHKY. Bu3Hauanmm
KOHLIEHTpallilo anbOyMiHy, 3arajlbHoro Oijka, KpeaTuHiHy Ta ce4oBUHH. OTpuMaHi
pe3yabTat o0poOJIsyii MeToJaMM BapialllifHOI CTAaTUCTUKH Ta TOPIBHIOBAIU MIXK
KOHTPOJILHOO Ta JAOCTITHUMU TPyTIaMHu.

Y Xxomi gochmimpKeHHS BCTAHOBJEHO, IO 3a BIUIMBY MIKOTOKCHUHY
criocTepiranocs MiIBUIIEHHs KOHIeHTpallii anboyminy no 7,0+0,2 r/n mopiBHSIHO 3
nokasHukaMu 3a J1ii 1uHKy (3,8+0,3 1/11) Ta KOHTposbHOI Trpymm (4,9+0,5 r/m).
AHaJoriyHa TeHIEHIIIS BlI3HAaYaIach 1 1010 3araJibHOro O1IKa: 3HAaYEeHHS ITOKAa3HUKa
3poctano a0 20,5+2,2 r/n 3a BINIMBY MIKOTOKCHHY, TOJl SIK Y KOHTPOJBHIA TpyIi
BOHO cTaHOBUJO 9,4+0,7 1/1, a 3a mii umaKy — 7,7+0,4 1/1. OTpuMaHi pe3yJbTaTH
MOXYTh CBIIYUTH IMPO PO3BUTOK KOMITEHCATOPHUX PeaKIliii OpraHi3My Ta MopyIIeHHS
0171KOBOT'0 OOMIHY ITiJT JII€F0 TOKCUKAHTA.
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[Toxa3HMKHM a30THCTOTO OOMiHY 3MiHIOBAJIMCS MEHI BupakeHo. KoHeHTpaiis
KpeaTHHIHy 3aluinanacs BiTHOCHO cTabuipHOIO: 204+0,2 MKMOJB/I Yy KOHTPOJI,
22+1,8 Mxmoub/it 3a il muHKY Ta 194+1,2 MKMOJIB/J 32 BIUIMBY MiKOTOKCHHY. BMicT
CEYOBHMHHM B YCIX Tpylnax XapaKTepu3yBaBCs HU3bKUMU 3HAUYEHHSMH Ta KOJUBABCS Y
Mexax 0,1-0,2 mmonp/n. Ile MoXe CBIAYMTH MPO BiJACYTHICTh 3HAYHHUX IMOPYIICHBb
BUJIJIBHOT (PYHKIIT HUPOK HA MOMEHT IPOBEICHHS JOCIIIIPKSHHS.

OtpumaHi JaHi y3roJKyIOTbCsS 3 pe3yjbTaTaMUu IHIIUX JOCHIKeHb, Y SIKUX
BCTAHOBJIEHO BIUIMB MIKOTOKCMHIB Ha OIlOXIMIYHI TOKa3HUKM KpOBI Ta
¢yHkuioHansHUi ctaH opranisMmy (Fornari et al., 2023; Gruber-Dorninger et al.,
2025).

BcraHoBieHo, 10 BIUIMB MiKOTOKCHHY CYIPOBOKY€ETHCS CYTTEBUMHU 3MiHAMHU
MOKa3HMUKIB O1IKOBOro OOMiHY, 30KpeMa MiJBUIIEHHSIM piBHS albOyMiHy Ta
3aranbHOro Oinka. [Toka3HWKH a30THCTOro OOMiHY 3a3HaBajl MEHII BUPaKEHUX
3miH. Jlis 1IMHKY XapakTepu3yBajacs IIOMIpHMM BIUIMBOM Ha JOCIHIKyBaHi
OloxiMmiuHi mapamerpu. OTpumaHi pe3ynbTaTH CBiAYaTh TIPO  JAOLIIBHICTH
MOJAJBIIION0 BUBUCHHS MeEXaHi3MIB TOKCHYHOI Jii MIKOTOKCHHIB Ta poii
MIKpoOeJIeMeHTiB Y (h)OpMyBaHHI aJaTUBHUX PeaKIliid OpTraHi3My.
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EnireneTn4yHi MexaHi3MH SIK iIHCTPYMEHT NPO(UIAKTHKH XPOHIYHHX
HeiH(eKUiiHUX 32aXBOPIOBaHb
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CyyacHa mpodinakTHdHa MeEIWIMHA Jefajdi dYacTille 3BePTAEThCS 10
eMireHeTUKW SK JI0 HAYKOBOTO TIATPYHTS IS OOIPYHTYBaHHS BTpYy4YaHb,
CIpsIMOBaHUX Ha 30epexeHHs 310poB's momyisid. [lpuHiunoBa mnepeBara
eTMIreHeTUYHOr0 TIAXO0My TOJISITA€ B TOMY, IO OiJBIIICTh CMTeHETUYHUX 3MiH €
00OpPOTHUMH: TIATOJIOTIYHI IMATePHHU PETYJIALIl TeHIB MOXYTh OyTH CKOPUTOBaHI MiJ
BILJIUBOM (DaKTOPIB COCOOY KUTTS — XapUyBaHHS, (P13MUHOI aKTUBHOCTI, YIIPaBIiHHS
CTpecoM, YCYHEeHHsSI TOKCUYHUX cepefoBuiHnX BrumBiB (Kamryba & Koxyxapbosa,
2024). lle d¢opMye HOBY JOTriKy NpO(IIAKTUKH: TEHETUYHA CXWIBHICTh [0
3aXBOPIOBaHHS HE € HE3MIHHMM BHPOKOM, a JIWIIIe OJHWM i3 YHHHUKIB PHU3UKY, Ha
SIKUH MOJYKHA IILIECTIPSIMOBAHO BILTMBATH.

EnireHeTu4yHi  MeXaHI3MU  peryJislii TeHHOI eKCIpecii  BUSBISIOTHCS
YyTJIUBUMHU 1HAUKATOPAMU TOTO, SIK OPTaHi3M «3alucye» CBIM JTOCBiA B3aeMOJIIl 13
cepeZoBHIIeM — 1 30epirae Horo y JOBroTpyBaIiil mam'sTi KJIITHH. XPOHIYHHM CTpec,
He30alaHCOBaHe Xap4yyBaHHs, BIUIMB TOKCHUKAHTIB 3allMIIAIOTh CTIHKI CHiad B
erireHoMi 3aJ0Bro JI0 TOSBH KIIHIYHMX CHMITOMIB 3axBoproBaHHs. Came 1
BUTIEpEDKAJIbHA peakIliss emireHeTUYHUX 3MiH poOHWTh iX TepClHeKTUBHUMH
OlomMapkepaMH PU3WKY — 3JaTHUMU CHUTHAJI3yBaTH PO MATOJOTIYHMMA Mpolec Ha
TOMY eTami, KOJu NpodiTakTUYHe BTPyYaHHS Ie MOXe OyTH IO-CIPaBXHBOMY
e(heKTUBHUM.

Oco61uBOi Baru emireHeTUYHUH TMiaxiJy HaOyBae B KOHTEKCTI KOHIEIMIIiT
«EIMHOTO 3I0POB's», JIe 3/IOPOB'S JTIOAUHU PO3TIISIAETHCS SIK HEPO3PUBHO TIOB'sI3aHE
31 cTaHOM JOBKUUISL Ta TBapuHHOro cBity (KaGiner MinictpiB VYkpainu, 2019).
BusBnseTscs, 10 HACTIJAKKA €KOJIOTIYHOTO HeOJaromoiyqdus He OOMEXYIThCS
NOKOJIIHHSIM, sIKe 3a3Hajio 0e3MocepeHbOro BIUIMBY: €MIr€HeTH4YHl 3MiHH,
iHIyKOBaHI  3a0pyJHEHHSIM Cepe/IOBMINA, TOPYIIYIOTh TMHUTAHHS  MOXIJIMBUX
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MDKITOKOJIIHHUX HAacHiJIKiB, (OpMYyHOUYM MPUXOBaHY MOMYJALINHY Bpa3iMBICTH [0
3aXBOPIOBAHb.

EnirenetTndyni MexaHi3MM  peryisiii TeHHOI eKcmpecii € YyTJIMBUMH
IHIUKATOpaMH  B3a€EMOJII  OpraHiaMy 13 CcepefloOBUIIEM. XPOHIYHUU  CTpec,
He30alaHCOBaHe XapuyBaHHS, HU3BKUN piBeHb (I3UYHOI aKTHMBHOCTI, 3a0pyHEHHS
JTOBKIJUISI Ta 1HINI HECNPHUATINBI YMHHUKH MOXYTh CYNPOBOJKYBAaTHCS 3MiHaAMU
eMIreHeTUYHOro TPOdiIF0 Ie 0 TOSBH  KIIHIYHO BUPaXKEHUX IPOSBIB
3axBoproBaHHs. CaMe TOMY emireHeTHYHI MapKepu pO3TISIAlOTh SK TMEPCIeKTHBHI
IHCTPYMEHTH PaHHBOI'O OL[IHIOBaHHS O10JIOTIYHOTO PHU3MKY, 30KpeMa B KOHTEKCTI
XPOHIYHUX MeTaOOJIYHUX, CepleBO-CYIMHHUX 1 BIKOBO3aJ€kKHUX TMOPYIIEHb.
JlocmikeHHsT  eMireHeTUYHUX  TOAWHHUKIB  3aCBiMYYyIOTh, IO  ITOKa3HUKH
eNireHeTUYHOr0 BIKYy MOXYTh OyTH IMOB’s13aHl1 3 PU3UKOM XPOHIUYHUX 3aXBOPIOBaHb,
O10XIMIYHUMHM MapKepaMy 3[I0pOB’S Ta TOBEJIHKOBUMU YMHHUKAMH, Xoya IX
3aCTOCYBaHHS y MPOGIIAKTUIHUX TporpaMax noTpedye momaneinoi Bamigarii (Kim
et al., 2024; Mavrommatis et al., 2025).

Te, 110 poOUTH eMTreHeTHKY 0COOIMBO 3HAYYIIOO ISl MPO(MIIAKTHKH, — 1€ He
JUIIe 37IaTHICTh (IKCYyBaTH BIUIMB CEPeOBUINA, a W IMOTEHIIfHA 00OPOTHICTh IHUX
3MiH. JlocHiPKeHHS B Tally31 HYTPIEMTeHOMIKH MMePEKOHINBO JEeMOHCTPYIOTh: TIeBHI
KOMITOHEHTH  paIliOHy  3JaTHI  IJIeCIpsAMOBAHO  KOPWUTYBaTH  IATOJIOTIYHI
erireHeTUYHI MaTepHu, (aKTUIHO HAAF0UW Xap4uyBaHHIO CTaTyCy MPOQiTaKTHIHOTO
IHCTpYMEHTY 3 JIOBEJIECHUM MOJIEKYJSIPHUM MeXaHi3MoM fii. TakuM 4uHOM, JaBHO
BiIOMi peKoMeHAalii I0J0 3A0POBOrO CMOCO0Y KHUTTS OTPUMYIOTH HOBE —
enireHeTMYHe — HayKoBe OOIPYHTYBaHHS, a NpoduIakTUYHA MeauluHa HaOyBae
KOHKPETHUX MOJICKYJISIPHUX MillIeHe! JIsl BTpYYaHHS.

EnireHeTnka NOPUHIMIOBO 3MIHIOE JIOTIKY MNPOQIIaKTUYHOI MEIULIUHH,
3MINYOYHM 1i BijJf KOHCTAaTalllli TeHETUYHO! CXWJIBHOCTI JO aKTHBHOTO YMpPaBIIiHHS
(dakTopamu, 10 BHU3HAYAIOTH pealizallito Ii€i cXuibHOCTI. Taka 3MiHa mapajaurMu
noTpeOye BIAMOBIIHOI IHCTUTYIIIHHOI BIAMOBIAI: 1HTerpallii enireHeTUYHUX 3HaHb Y
CHUCTEeMY TIArOTOBKM (axiBIliB OXOPOHU 3J0POB'S, BKJIFOUEHHS eMTreHEeTHIHUX
KpUTepiiB 10 NpodiTaKTUYHUX TporpaM Ta (HOpMyBaHHS JOKa30BOi 0Oazu s
NPUAHATTS pIillIeHh Ha PiBHI Jep)KaBHOI MOJITUKU Y cdepi rpoMazicbKOro 370pOB's
(AABopoBcrkuii & IlaycroBehkuit, 2024).

Peamizamiss npodislakTHYHOTO TIOTEHIIATY eIMTreHeTUKH 3HAYHOK Miporo
3aJIeKUTh BiJ PiBHA NIATOTOBKM (haxiBLiB, 3JaTHUX IHTErpyBaTH LI 3HAHHSA Y
IIPaKTHUKY TPOMAJICEKOTO 370pOB'sl. BUKTaaHHS eMmreHeTKH y cucteMi mpodeciiftHol
OCBITH Ma€ BUXOIMUTH 3a MeXI1 O10JOTTYHUX MEXaHI3MIB 1 OXOIUIIOBATH IX 3B'SI30K 3
1JIeMIOJIOTIE0, €KOJIOTIEID Ta COLIIBHOI TMONITUKOW — JIMIE TOJI MaiOyTHIi
(axiBeb 3MOXe MEpPEeTBOPIOBATH HAYKOBI JaHI Ha KOHKpPETHI MNpodiIaKTHYHI
pimenHs (Tpersk Ta iH., 2025).

VYrpoBaKeHHs eNireHeTUYHUX TIJIXOMIB Y CUCTEMY I'POMaJChKOTO 37I0POB'S
notpeOye Y3roJKeHMX 3yCHJIb Ha KIJIBKOX PIBHSIX OJHOYacHOo. Ha piBHI Hayku —
IIPOJIOBXKEHHSI  JIOCTI/KEHb  eIireHeTMYHMX  OloMapkepiB Ta  MexXaHI3MiB
TpaHCIeHepalllfHOro HacJiyBaHHS;, Ha PIBHI OCBITH — (OpPMYBaHHS y MaiOyTHIX
($haxiBIliB MDKIUCIUIUIIHADHOTO MMCIICHHS, 37aTHOTO ITO€IHYBAaTH MOJEKYISPHY
OloJIoTiI0 3 eImiIeMiOJIOTi€I0, EKOJIOTIE0 Ta COIliaJbHOI0 TIOJNITUKOK, Ha piBHI
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Nep>)KaBHOTO  YIpaBIiHHA —  BKJIOYEHHS  CMIreHEeTUYHUX  KPUTEpiiB [0
podiTaKTUYHKUX MPOTPaM 1 CTaHIAPTIB OXOPOHU 3I0POB'S.

Jlumme 3a yMOBHM Takoi CHCTEMHOI i1HTerparii emireHeTHKa 3MO)Ke ITOBHOIO
MIpOI0 peajizyBaTH CBIM NpodUIaKTUYHUNA TOTEHIal — TepedTH 31 crarycy
7a00paTOPHOTO IHCTPYMEHTY JI0 peajbHOro0 MeXaHi3My 30epeXeHHS 37I0pOB's
HacelleHHs. B yMmoBaxX cy4acHMX BHUKJIMKIB — €KOJIOTIYHOI HecTaOiJIbHOCTI,
XPOHIYHOT'O CTPECy BOEHHOTO Yacy, 3pOCTaHHs TATaps HeiHDEeKIIHHUX 3aXBOPIOBaHb
— TaKWii epexij € He JIMIIe HaAyKOBO OOIPYHTOBAHHUM, a i CYyCHUIBHO HEOOXITHUM.
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Hayxoee euoarns
Oaun Csit — Oane 310poB’s.
MarTepiaiu TpeTboi MiskKHAPOAHOT HAYKOBO-NPAKTUYHOI KOH(epeHIlii,
10—11 yepBHs 2026 poky, YepHiris, Ykpaina

Penakropu: Onekcanap Jlykau, Bonogumup CBepaios
MoBu: aHrmiicbKa, yKpaiHChKa, MOJIbChKa
Texniunuii pegakrop: Oner €pMosIeHKO

30ipHUK MICTUTH MaTepiaiu JONOBIAEH TPEThOI bIKHAPOJHOI HAyKOBO-IPAKTUYHOT
KoH(pepeHiil «EauHnii cBIiT — €auHe 3J0poB’sS», ska BiaOyinacs B HarionansHOMY
yHiBepcuteTi «YepHiriBchkuii koseriym» imeni T. I'. IlleBuenka 10—11 uepBus 2026 poky.
Kondepenuiss o0’enHana HayKOBIIiB, OCBITSH, JOKTOPAHTIB, ACHipaHTIB Ta CTYJEHTIB I
BUpIIIEHHS CYYacHMX BHUKIUKIB Yy c¢epax OXOpOHM 3J0pOB’S Ta €KoJjorii B
r7100aJ1i30BaHOMY CBITI.

OcHoBHa yBara B IIiii 30ipii 30cepe/ykeHa Ha KPUTUYHUX IpoOjeMax 3JI0pOB’s,
BUKIIMKAHUX aHTPONON€HHUMU TpaHCcpOopMallisiMyA JOBKLISA, 3MIHOIO KIIIMary Ta BOEHHO-
TEXHOTEHHUMU CTPECOBUMHM (aKTOpaMH JJIsi HABKOJMIIHHOTO CEPEeIOBUINA 3 OCOOJMBUM
perioHaJIbHUM aKIleHTOM Ha YepHiriBcbky oOmacth. IIpeacTaBieHi qociipkeHHs BceOiuHO
OXOIUTIOIOTH 010XIMIYHMIA Ta (Di310JIOTIUHUN BIUIMB TOKCHUKAHTIB 1 MIKOTOKCHHIB Ha BOJIHI
€KOCUCTEMH, (DITOTOKCUYHICTh ypOaHICTUYHUX 3a0pyJIHIOBadiB, a TaK0X IHUTaHHSA
30epeKeHHs 3eJIeHOl IHPPACTPYKTYPH, MICBKUX JIICIB 1 MPUPOJTHO-3AMOBITHUX TEPUTOPIi,
30KkpeMa MEe3MHCHKOr0 HalliOHAIBHOTO MPUPOAHOro mnapky. OkpeMmy yBary MNpuijeHo
IHHOBAIIITHUM TEXHOJIOTisIM 3a0e3MedeHHs 3/I0pOB'st POCIMH Ta peatizailii 010pecypcHOro
NOTEHIIiay, BKJIIOYAIOYM OINTHUMI3AIil0 BHUPOIIYBAaHHS CUILCHKOTOCIIONAPCHKUX KYIBTYP,
HillIeBEe CaJiBHUIITBO Ta 3aCTOCYBaHHS OI0JOTIYHUX CTUMYJATOPiB. Kpim Toro, 3HauHy
yBary 30CE€pe/KEHO Ha CTpaTerisix rpoMaJICbKOro 30pOB’s, MEIMKO-CaHITapHiil OCBITI, a
TaKOXK TCHUXOJOTIYHOMY OJIaronoIy4uio Ta MEHTAJILHOMY 3/I0pOB’I0 HAceleHHS B yMOBaX
MOBOEHHOTO BiJTHOBJICHHS.

3aBISKM aKIIEHTY Ha MDKIUCUUIUIIHAPHOMY Tiaxonai «EauHe 3a0poB’s» (One
Health), mi npari nmigkpecinroTs NIMOOKUNA B3a€MO3B’ 130K MK 0J1aronoryyysiM JFOJUHU Ta
cTaOUTBHICTIO eKocucTeM. 30IpHUK € I[IHHUM JKEPEJIOM HOBITHIX HAYKOBHUX JIOCATHEHB 1
NPAKTUYHUX PEKOMEHJAIii I0A0 iHTerpamii eKOJIOriYHMX, MEJUYHUX Ta arpapHux
cTpareriit 11s po30y10BH CTIHKUX INTOOATBHUX CUCTEM OXOPOHHU 3/10POB’ S
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