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SYNERGISTIC RADIATION- AND
CHEMICAL-INDUCED CARCINOGENESIS:
DEFICIENT DNA REPAIR MECHANISMS
IN THE POST-CHORNOBYL COHORT UNDER
WARTIME CHEMICAL EXPOSURES IN UKRAINE

April 26, 1986, and February 24, 2022, mark the chronological endpoints of
a public health crisis now reaching its biological peak. The Chornobyl nuclear
disaster irradiated a substantial portion of the Ukrainian population with
ionizing radiation of varying doses, embedding a genomic imprint documented
at every biological level — from persistent chromosomal aberrations in somatic
cells to a distinct mutational signature in tumor tissues.! Nearly four decades
later, the same population endures the most intensive missile and drone
campaign in modern European history. Between February 2022 and January
2026, more than 83,000 missiles and unmanned aerial vehicles were launched
against Ukraine, releasing an estimated 15,000 tonnes of toxic substances,
including over 140 tonnes of Group 1 IARC carcinogens - benzo[a]pyrene,
dioxins (2,3,7,8-tetrachlorodibenzo-p-dioxin, TCDD), lead, and formaldehyde.?

1 Lloyd,D.C.,Edwards, A. A.,Leonard, A., Dekker, L., Natarajan, A. T., Obe, G., Palitti, F., Tanzarella, C., & Tawn, E. ]. (1995).
Survey of chromosomal aberrations in lymphocytes of Chernobyl liquidators. Radiation Protection Dosimetry, 58(2), 85—
91. https://doi.org/10.1093/oxfordjournals.rpd.a082642

2 Kyrylenko, Y. O., & Ziablitsev, S. V. (2026). Carcinogenic consequences of missile and drone strikes in Ukraine: Fuel

toxicology, mechanisms of carcinogenesis, and cancer incidence forecast. Medical Science of Ukraine, 22(1), 179-
193. https://doi.org/10.32345/2664-4738.1.2026.21



T
}[5}[’) CHORNOBYL 40: MULTIDISCIPLINARY PERSPECTIVES ON A GLOBAL TRAGEDY

What makes this situation unprecedented is not either exposure in iso-
lation, but their biological convergence within a single population’s genome.
The post-Chornobyl cohort — those aged 0 to 18 in 1986, now 40 to 58 years
old - is encountering a new wave of genotoxic stress precisely when its DNA
repair capacity enters age-related physiological decline.®* Wartime chemical
contamination does not affect a biologically naive population; rather, it acts
as a decompensating trigger on a post-Chornobyl genomic landscape already
operating under chronic partial compensation — shaped by four decades of
radiation-induced instability and progressive exhaustion of repair reserves. This
chapter presents that model, a regional risk stratification framework for Ukraine,
and an argument for the scientific and legal documentation this crisis demands.

The oncological consequences of the Chornobyl disaster represent the most
thoroughly documented case of radiation-induced carcinogenesis in medical
history. A prospective cohort study conducted in three heavily contaminated
Ukrainian oblasts — Zhytomyr, Chernihiv, and Kyiv — enrolled 12,514 individuals
who were under 18 years of age in 1986 and demonstrated a statistically
significant, linear dose-dependent relationship between individual iodine-131
exposure and thyroid cancer risk. Critically, this elevated risk persisted
throughout the entire twenty-year observation period without attenuation,
confirming that radiation-induced oncological consequences in this cohort are
not self-limiting.*

At the cytogenetic level, the damage has proven equally persistent.
A large-scale study of 875 Chornobyl liquidators detected significantly
elevated frequencies of dicentrics and ring chromosomes in peripheral
blood lymphocytes compared to control groups — aberrations documentable
more than two decades after the initial exposure.> This reflects not ongoing
radiation damage but the clonal propagation of fixed translocation errors:
chromosomal rearrangements inscribed in 1986 that are faithfully reproduced
in every daughter cell.

3 Edifizi, D., & Schumacher, B. (2015). Genome instability in development and aging: Insights from nucleotide excision
repair in humans, mice, and worms. Biomolecules, 5(3), 1855-1869. https://doi.org/10.3390/biom5031855

4 Brenner, A. V., Tronko, M. D., Hatch, M., Bogdanova, T. I., Oliynik, V. A., Lubin, J. H., Zablotska, L. B., Tereschenko, V.
P., McConnell, R. ., Zamotaeva, G. A., O’Kane, P., Bouville, A. C., Chaykovskaya, L. V., Greenebaum, E., Paster, I. P.,
Shpak, V. M., & Ron, E. (2011). I-131 dose response for incident thyroid cancers in Ukraine related to the Chornobyl
accident. Environmental Health Perspectives, 119(7), 933-939. https://doi.org/10.1289/ehp.1002674

5 Lloyd,D.C.,Edwards, A. A., Leonard, A., Dekker, L., Natarajan, A. T., Obe, G., Palitti, F., Tanzarella, C., & Tawn, E. . (1995).
Survey of chromosomal aberrations in lymphocytes of Chernobyl liquidators. Radiation Protection Dosimetry, 58(2), 85—
91. https://doi.org/10.1093/oxfordjournals.rpd.a082642
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Molecular analysis of thyroid tumors in individuals irradiated during
childhood has revealed a mutational profile dominated by chromosomal
rearrangements — translocations and inversions — rather than the point
mutations characteristic of chemical carcinogenesis.® This distinction is
fundamental: radiation leaves a structural genomic signature traceable
decades later in tumor tissue. In the liquidator cohort specifically,
molecular profiling revealed statistically significant increases in mutation
frequency within the telomere-maintenance genes POTI and ATM (ataxia
telangiectasia mutated kinase), alongside substantial dysregulation of
MYC, NF-xB1, and RB1 - genes governing cell cycle regulation, apoptosis,
and proliferative control.”

Taken together, four decades of evidence characterize the post-Chornobyl
cohort through compounding features: persistently elevated chromosomal
aberration rates, a sustained increase in cancer incidence extending at least
two decades post-exposure, a double-strand break (DSB)-specific mutational
signature embedded in target tissues, and dysregulation of core cell cycle
regulatory genes. This genomic background is not equivalent to that of
the general population - it is a distinct biological substrate upon which any
subsequent genotoxic exposure will act with amplified force.

The massive deployment of missile and drone weapons against
Ukraine since February 2022 has introduced a category of population-level
carcinogenic exposure with no precedent in the medical literature. Unlike
occupational or industrial chemical hazards, wartime chemical contamination
is geographically diffuse, temporally concentrated, and toxicologically
complex - involving simultaneous release of multiple agents with synergistic
carcinogenic potential.?

The carcinogenic burden from modern weaponry derives from two
components. The first comprises primary toxicants inherent to missile
propellants and warhead materials, most notably unsymmetrical

6  Morton, L. M., Karyadi, D. M., Stewart, C., Bogdanova, T. 1., Dawson, E. T., Steinberg, M. K., Dai, ]., Hartley, S. W., Schonfeld,
S.J., Sampson, J. N., Maruvka, Y., Kapoor, V., Ramsden, D. A., Carvajal-Garcia, ]., Perou, C. M., Parker, J. S., Krznaric, M.,
Yeager, M., Boland, J. F., ... Chanock, S. J. (2021). Radiation-related genomic profile of papillary thyroid cancer after the
Chernobyl accident. Science, 372(6543), Article eabg2538. https://doi.org/10.1126/science.abg2538

7  Bazyka, D., Gudzenko, N., Dyagil, I., Bakhanova, E., Belyi, D., Chumak, V., Kryuchkov, V., Golovanov, I., Illenko, I.,
Mabuchi, K., Hatch, M., Cahoon, E. K., & Little, M. P. (2019). Cancers after Chornobyl: From epidemiology to molecular
quantification. Cancers, 11(9), 1291. https://doi.org/10.3390/cancers11091291

8 International Agency for Research on Cancer. (2024). Agents classified by the IARC Monographs, Volumes 1-141.
IARC. https://monographs.iarc.who.int/list-of-classifications/
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dimethylhydrazine (heptyl) - a Group 2B IARC carcinogen — and lead, a
Group 1 carcinogen present in detonation residues. The second consists
of secondary combustion and thermal decomposition products: polycyclic
aromatic hydrocarbons (PAHs), particularly benzo[a]pyrene; dioxins (TCDD);
and formaldehyde - all classified as Group 1 IARC carcinogens, agents for
which the evidence of human carcinogenicity is considered sufficient and
unequivocal.’

The molecular mechanism by which these agents initiate carcinogenesis
converges on the aryl hydrocarbon receptor (AhR) pathway. Dioxin-
dependent AhR activation drives transcriptional induction of cytochrome
CYP1A1, which mediates the bioactivation of benzo[a]pyrene to its highly
reactive metabolite benzo[a]pyrene diol epoxide (BPDE). This electrophilic
metabolite forms stable covalent adducts at guanine N? positions within
DNA, with preferential accumulation at codons 157, 248, and 273 of TP53
and codon 12 of KRAS - loci whose structural characteristics create
thermodynamically favoured sites for BPDE binding, as demonstrated by the
consistent concordance between BPDE adduct hotspots and somatic mutation
spectra in PAH-exposed tissues. The biological consequence is functional
inactivation of p53 protein, with downstream loss of cell cycle arrest capacity
and apoptotic signaling. Experimental evidence from Cyp1 knockout mouse
models has clarified that while CYP1A1 plays a protective, detoxifying role,
CYP1B1-mediated bioactivation is specifically responsible for the immune
damage and genotoxic effects of benzo[a]pyrene.!® Furthermore, the two
enzymes differ not only in their mechanistic roles but in the organ-specific
cancers they produce, with distinct tumor types arising in different target
organs depending on the Cyp1 genotype.!!

When multiple PAHs, dioxins, heptyl, and heavy metals act in combination,
their carcinogenic potential isnot merelyadditive but synergistic. Experimental
modelling suggests that complex exposure to such mixtures may increase the

9  Kyrylenko, Y. O., & Ziablitsev, S. V. (2026). Carcinogenic consequences of missile and drone strikes in Ukraine: Fuel
toxicology, mechanisms of carcinogenesis, and cancer incidence forecast. Medical Science of Ukraine, 22(1), 179-
193. https://doi.org/10.32345/2664-4738.1.2026.21

10 Uno, S., Dalton, T. P., Dragin, N., Curran, C. P., Derkenne, S., Miller, M. L., Shertzer, H. G., Gonzalez, F. J., & Nebert, D.
W. (2006). Oral benzo[a]pyrene in Cyp1 knockout mouse lines: CYP1A1 important in detoxication, CYP1B1 metabolism
required for immune damage independent of total-body burden and clearance rate. Molecular Pharmacology, 69(4), 1103—
1114. https://doi.org/10.1124/mol.105.021501

11 Shi, Z., Dragin, N., Miller, M. L., Stringer, K. R., Johansson, E., Chen, J., Uno, S., Dalton, T. P., Rubio, C. A., & Nebert, D.
W. (2010). Oral benzo[a]pyrene-induced cancer: Two distinct types in different target organs depend on the mouse Cyp1
genotype. International Journal of Cancer, 127(10), 2334-2350. https://doi.org/10.1002/ijc.25231
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risk of neoplastic transformation by a factor of 10 to 50 compared to single-
agent exposure — and this estimate applies to a general population without
a history of radiation-induced genomic instability.!? For a cohort already
carrying four decades of radiation-related DNA damage, the implications are
substantially more severe.

The interaction between radiation-induced and chemically-induced carci-
nogenesis in the post-Chornobyl cohort is best understood as a three-
stage pathophysiological process: primary genomic initiation, prolonged
compensated instability,and ultimate decompensation triggered by secondary
chemical exposure.

In Stage I (1986: Initiation), ionizing radiation induces DNA double-
strand breaks — the most biologically critical form of DNA damage, owing
to the absence of an intact complementary template to guide repair. Non-
homologous end joining (NHE]) operates as the primary DSB repair mechanism
but is inherently error-prone, frequently introducing deletions or insertions
at the repair junction.’® Under conditions of acute, massive radiation
exposure, the sheer volume of DSBs overwhelms cellular repair capacity,
driving excessive reliance on NHE] and generating a high burden of mutagenic
repair events. Homologous recombination (HR), the high-fidelity alternative,
was insufficient to compensate for the scale of acute radiation damage.!* Of
particular significance is the radiation-induced impairment of ATM kinase — a
central sensor of DSBs that coordinates cell cycle arrest, repair initiation, and
apoptotic signaling. Functional deficiency of ATM kinase permits the survival
and clonal expansion of genomically compromised cells.!

InStagell (1986-2022:Relative Compensation),the post-Chornobyl cohort
entered a state of chronic partial compensation. This phase is constrained
by four converging pathophysiological processes: first, persistent genomic
instability, evidenced by the sustained elevation of chromosomal aberration
frequencies reflecting irreversible genomic remodeling — error patterns fixed

12 Kyrylenko, Y. O., & Ziablitsev, S. V. (2026). Carcinogenic consequences of missile and drone strikes in Ukraine: Fuel
toxicology, mechanisms of carcinogenesis, and cancer incidence forecast. Medical Science of Ukraine, 22(1), 179-
193. https://doi.org/10.32345/2664-4738.1.2026.21

13 Chang, H. H. Y., Pannunzio, N. R., Adachi, N., & Lieber, M. R. (2017). Non-homologous DNA end joining and alternative
pathways to double-strand break repair. Nature Reviews Molecular Cell Biology, 18(8), 495-506. https://doi.org/10.1038/
nrm.2017.48

14 Ibid.

15 Bazyka, D., Gudzenko, N., Dyagil, I., Bakhanova, E., Belyi, D., Chumak, V., Kryuchkov, V., Golovanov, I., Illenko, I.,
Mabuchi, K., Hatch, M., Cahoon, E. K., & Little, M. P. (2019). Cancers after Chornobyl: From epidemiology to molecular
quantification. Cancers, 11(9), 1291. https://doi.org/10.3390/cancers11091291
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in 1986 that are perpetuated through clonal expansion!¢; second, the age-
related decline of Nucleotide Excision Repair (NER), where the efficiency
of removing bulky DNA adducts undergoes a clinically meaningful decline
after the fourth decade of life!’; third, epigenetic reprogramming, in which
molecular profiling reveals sustained oncogenic activation of MYC and NF-xB1
alongside the suppression of tumor suppressors CEBPA and RB1'%; and fourth,
the immunosenescence-associated erosion of surveillance. Beginning in the
fifth decade, the pool of natural killer (NK) cells — the primary effectors of
innate anti-tumor immunity - undergoes a functional decline that removes
a critical second line of defense precisely when the DNA repair reserve is
already compromised.?

Stage III (from 2022: Decompensation) unfolds through three mecha-
nistically distinct but mutually reinforcing pathways. The first is convergent
assault on the TP53 locus: radiation-induced structural alterations
affecting TP53 locus established in 1986%° are now compounded by BPDE
adduct formation at precisely the same hotspot codons — 157, 248, and
273.2! The consequence is not merely additive impairment but functional
elimination of p53-mediated tumor suppression — the loss of the genome’s
primary emergency brake. The second pathway is competitive depletion
of shared repair resources: NHE] and NER compete for a common pool of
mediator proteins — XRCC1, replication protein A (RPA), and proliferating
cell nuclear antigen (PCNA).22 PCNA functions as the central scaffold for
DNA polymerases and for the enzymatic machinery of both NER and NHE],

16 Lloyd,D.C.,Edwards, A. A., Leonard, A., Dekker, L., Natarajan, A. T., Obe, G., Palitti, F., Tanzarella, C., & Tawn, E.]. (1995).
Survey of chromosomal aberrations in lymphocytes of Chernobyl liquidators. Radiation Protection Dosimetry, 58(2), 85—
91. https://doi.org/10.1093/oxfordjournals.rpd.a082642

17 Edifizi, D., & Schumacher, B. (2015). Genome instability in development and aging: Insights from nucleotide excision
repair in humans, mice, and worms. Biomolecules, 5(3), 1855-1869. https://doi.org/10.3390/biom5031855

18 Bazyka, D., Gudzenko, N., Dyagil, 1., Bakhanova, E., Belyi, D., Chumak, V., Kryuchkov, V., Golovanov, I., Illenko, I.,
Mabuchi, K., Hatch, M., Cahoon, E. K., & Little, M. P. (2019). Cancers after Chornobyl: From epidemiology to molecular
quantification. Cancers, 11(9), 1291. https://doi.org/10.3390/cancers11091291

19 Solana, R., Tarazona, R., Gayoso, ., Lesur, O., Dupuis, G., & Fulop, T. (2012). Innate immunosenescence: Effect of aging
on cells and receptors of the innate immune system in humans. Seminars in Immunology, 24(5), 331-341. https://doi.
org/10.1016/j.smim.2012.04.008

20 Morton, L. M., Karyadi, D. M., Stewart, C., Bogdanova, T. I., Dawson, E. T., Steinberg, M. K., Dai, ]., Hartley, S. W., Schonfeld,
S.J., Sampson, J. N., Maruvka, Y., Kapoor, V., Ramsden, D. A., Carvajal-Garcia, ]., Perou, C. M., Parker, J. S., Krznaric, M.,
Yeager, M., Boland, J. F., ... Chanock, S. J. (2021). Radiation-related genomic profile of papillary thyroid cancer after the
Chernobyl accident. Science, 372(6543), Article eabg2538. https://doi.org/10.1126/science.abg2538

21 Uno, S., Dalton, T. P., Dragin, N., Curran, C. P., Derkenne, S., Miller, M. L., Shertzer, H. G., Gonzalez, F. J., & Nebert, D.
W. (2006). Oral benzo[a]pyrene in Cypl knockout mouse lines: CYP1A1 important in detoxication, CYP1B1 metabolism
required for immune damage independent of total-body burden and clearance rate. Molecular Pharmacology, 69(4), 1103—
1114. https://doi.org/10.1124/mol.105.021501

22 Nickoloff, J. A., Sharma, N., Taylor, L., Allen, S. J., & Hromas, R. (2022). Nuclease cleavage at the intersection of DNA
replication and repair. Frontiers in Molecular Biosciences, 8, Article 824997. https://doi.org/10.3389/fmolb.2021.824997
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making it the rate-limiting molecular resource under conditions of massive
simultaneous damage.?> When the post-Chornobyl genome is confronted
simultaneously with ongoing DSB repair demands and a new burden of
bulky BPDE-DNA adducts, the available PCNA pool is exhausted through
competitive sequestration — a molecular resource crisis constituting the
decisive point of decompensation. The third pathway is dioxin-mediated
suppression of apoptosis: TCDD, acting through the AhR pathway, drives
transcriptional activation of anti-apoptotic factors including Bcl-2
and survivin — a pro-survival shift that, in genomically intact cells, is
counteracted by p53-dependent apoptotic induction. In a genomically
intact cell, this pro-survival signaling would be counteracted by p53-
dependent apoptotic induction. In the post-Chornobyl cohort, where TP53
function is already compromised by the compound mechanisms described
above, dioxin-mediated apoptotic suppression operates without effective
opposition — enabling the unconstrained survival of cells carrying dual
genomic damage and creating the biological substrate for accelerated
neoplastic transformation.

The transition from theoretical pathophysiology to clinical risk assess-
ment requires a differentiated national landscape analysis. Currently, ac-
cording to official Ukrainian state registry data, approximately 3.5 million
individuals carry the legal status of Chornobyl disaster victims in Ukraine.
Prospective cohort data confirm that elevated cancer incidence in the most
heavily exposed groups remains statistically significant for at least two de-
cades following exposure?, indicating that a substantial proportion of this
population remains within an active window of risk realization. The two
principal sources of oncological burden acting upon the Ukrainian popula-
tion - the Chornobyl radiation legacy and the chemical contamination from
wartime strikes — possess fundamentally different geographies. According
to UNSCEAR 2008 Report data, the highest radiological contamination is
concentrated in the northern oblasts?®, while strike density data from the

23 Moldovan, G. L., Pfander, B., & Jentsch, S. (2007). PCNA, the maestro of the replication fork. Cell, 129(4), 665-679. https://
doi.org/10.1016/j.cell.2007.05.003

24 Brenner, A. V., Tronko, M. D., Hatch, M., Bogdanova, T. 1., Oliynik, V. A., Lubin, ]. H., Zablotska, L. B., Tereschenko, V. P.,
McConnell, R. J., Zamotaeva, G. A., O’Kane, P., Bouville, A. C., Chaykovskaya, L. V., Greenebaum, E., Paster, I. P.,
Shpak, V. M., & Ron, E. (2011). I-131 dose response for incident thyroid cancers in Ukraine related to the Chornobyl
accident. Environmental Health Perspectives, 119(7), 933-939. https://doi.org/10.1289/ehp.1002674

25 United Nations Scientific Committee on the Effects of Atomic Radiation. (2011). Sources and effects of ionizing radiation:
UNSCEAR 2008 report, volume II, annex D. United Nations.
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General Staff of the Armed Forces of Ukraine document a nearly inverse
pattern of chemical burden concentrated in the eastern and southern re-
gions?. The spatial overlay of these two distinct carcinogenic gradients cre-
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ates a uniquely differentiated national risk landscape, which is conceptually
categorized into four zones based on the intensity of the combined expo-
sure (Table 1).

Table 1

Conceptual four-zone model of regional cancer risk in Ukraine

Source: Authors’ research.

Chernihiv oblasts; city
of Kyiv

frequent strikes)

Chornobyl Chemical Proiected
Zone Regions (examples) | radiation | contamination oncolo] ical risk
legacy from strikes gt
Dual-burden |Kyiv, Zhytomyr, High High (Kyiv — Maximum; early

peak of leukemia and
thyroid cancer

Predominantly |Kharkiv, Zaporizhzhia, | Low Very high High; early peak of
chemical Kherson, Mykolaiv, solid carcinomas

Donetsk oblasts (lung, GI tract, liver)
Predominantly |Rivne oblast, parts of |High- Moderate Elevated;
radiological Zhytomyr (excl. Kyiv | moderate predominantly
legacy metro) delayed peak
Relatively Western Ukraine (Lviv, | Low Low Baseline (lowest
lower risk Zakarpattia, Ivano- among zones)

Frankivsk oblasts)

A dimension that aggregate risk estimates obscure is the differential
temporal profile of risk realization across zones. For the dual-burden zone,
the epidemiological trajectory is the most complex: delayed radiation effects
compound with acute chemical exposures to produce a sustained, multi-peak
incidence curve extending across decades. For the predominantly chemical zone,
the trajectory is projected to be sharper and earlier — a concentrated incidence
peak driven by the shorter latency of PAH- and heptyl-induced carcinogenesis.
Forthe post-Chornobyl cohort across all zones, the state of compensated genomic
instability and the exhausted repair reserve create conditions for compressed
latency: mechanisms that would otherwise require 10 to 15 years to produce
detectable malignancy may manifest significantly earlier in a genomically pre-
compromised population.

26 General Staff of the Armed Forces of Ukraine, 2026
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The convergence of radiation and chemical carcinogenesis documented
here carries consequences that extend beyond pathophysiology into the
domains of epidemiological surveillance, public health policy, and interna-
tional legal accountability.

The most urgent scientific priority is the establishment of a prospectively
followed cohort defined by dual carcinogenic exposure. This requires integrating
two currently independent registries: the NCRM database of Chornobyl-affected
individuals and a systematically constructed registry of persons residing in zones
of documented wartime chemical contamination. This integration represents the
essential next step for the empirical validation of the decompensation framework
and the implementation of precision oncological surveillance. Biomonitoring
represents the second scientific imperative: urinary 1-hydroxypyrene (1-OHP)
concentration — a validated biomarker of PAH exposure specifically reflecting
benzo[a]pyrene metabolic activity — should be incorporated into systematic
surveillance of populations in high-strike-density zones,?” alongside blood lead
levels in children and serum TCDD concentrations in military personnel and
first responders.

Public health screening policy must reflect the spatial heterogeneity
of risk documented in the four-zone model. A uniform national protocol
applied without regional differentiation would systematically underserve
the highest-risk populations. For the dual-burden zone, screening priority
should be assigned to thyroid ultrasonography and complete blood count
with differential; for the predominantly chemical zone, low-dose computed
tomography of the lung and gastrointestinal cancer screening should be
prioritized, reflecting the organ-specific carcinogenic profile of PAH, heptyl,
and heavy metal exposures.?

The projected epidemiological trajectory — a peak increase in cancer
incidence of 35 to 50 percent in the most affected regions during the 2032-
2038 window, with a cumulative burden of 150,000 to 250,000 additional
cancer cases by 2042% - represents not only a public health crisis but a

27 Jongeneelen, F. J. (2001). Benchmark guideline for urinary 1-hydroxypyrene. Annals of Occupational Hygiene, 45(1),
3-13. https://doi.org/10.1093/annhyg/45.1.3
28 Shi, Z., Dragin, N., Miller, M. L., Stringer, K. R., Johansson, E., Chen, J., Uno, S., Dalton, T. P., Rubio, C. A., & Nebert, D.

W. (2010). Oral benzo[a]pyrene-induced cancer: Two distinct types in different target organs depend on the mouse Cyp1
genotype. International Journal of Cancer, 127(10), 2334-2350. https://doi.org/10.1002/ijc.25231

29 Kyrylenko, Y. O., & Ziablitsev, S. V. (2026). Carcinogenic consequences of missile and drone strikes in Ukraine: Fuel
toxicology, mechanisms of carcinogenesis, and cancer incidence forecast. Medical Science of Ukraine, 22(1), 179-
193. https://doi.org/10.32345/2664-4738.1.2026.21
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quantifiable harm attributable to specific, documented acts of warfare.
Article 8(2)(b)(iv) of the Rome Statute of the International Criminal Court
establishes criminal responsibility for attacks causing civilian harm clearly
excessive in relation to anticipated military advantage.*® The systematic
scientific documentation of differentiated, long-latency oncological
consequences - disaggregated by region, mechanism, and affected
population subgroup - constitutes precisely the category of evidence
required for environmental damage assessment under this provision. The
conceptual framework and regional risk model advanced in this chapter
are therefore not merely academic contributions; they form part of the
evidentiary infrastructure necessary for legal accountability for the health
consequences of the war against Ukraine.

The simultaneous occurrence of a major historical radiation exposure
and a sustained modern chemical weapons campaign within a single national
population is without precedent. Ukraine has become, in this tragic sense,
an involuntary natural laboratory for the study of compounded genotoxic
burden - and the scientific community carries an obligation to ensure that
this burden is documented with the precision and urgency it demands.

30 United Nations. (1998). Rome Statute of the International Criminal Court. UN Treaty Series, 2187, 3.

MATACAP Irnar TumodirioBuy,

IOKTOpP MeIVYHUX HayK, Tpodecop,

3aBigyBau JJabopaTopii TirieHu xapuyBaHHs Ta 6e31eKn ixi,
Y «HairioHanbHMIT HAYKOBUIL LIEHTP pafialliiiHoi MequIlMHu,
remMaTosorii Ta oHkonorii HAMH Ykpainn»,

ORCID ID: 0000-0002-1404-283X

XAPYYBAHHS 9K CTPATEMYHUIN YNHHUK
PAAIOEKOAOTYHOIO 3AXUCTY HACEAEHHS

[IpoaHani30BaHO POJib XapuyBaHHS SIK TOJIOBHOTO MOAMUGIKYyHOUOTO UYMH-
HMKA 3aXUCTy OpPraHi3aMy JIOAMHM B YMOBAxX TPUBAJIOTO PaZlioeKOJOTiYHOTO
ctpecy. Ha ocHoBi 40-piuHOTro m0CBimy IMOA0/MaHHS HACAiAKiB aBapii Ha Yop-
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HOOMIbCBKil AEC Ta 3 ypaXyBaHHSIM CY4aCHMX 3arp03, 3yMOBJIEHUX BiliCbKO-
BOIO arpeci€io Ta cuTyalliero Ha 3anopi3bkiit AEC, 0GIpyHTOBAHO CTPATETIiIO
ajJiMeHTapHOI Kopekiiii 340poB’st.

BusiBneHo, 10 Hace/leHHS MOCTPaKOaiMX DPEriOHiB 3a3HA€ «IOABiIHOTO
yaapy»: XpOHIUHOTO BHYTPIiITHbOTO OMpPOMiHeHHS Ta AedopMallii pailioHiB
(mediuuT TBapuHHOrO 6iMKa 70 40 %, TOCcTpa Hecrava BiTaMmiHiB A, D, rpymnn
B Tta mikpoenemeHTiB Zn, Se). BcTaHOB/IeHO K/IIOUOBi 30HM pu3uKky Ha 2026
piK, 30Kpema CIIOKMBAHHS AMKOPOCIB Ta MPOMIYKTiB MiClleBOrO TBapUHHU-
uTBa Ha [Momicci.

ABTOp [OBOANUTH €(QeKTUBHICTb MPUHLMUITY KOHKYPEHTHOTO 3aMillleHHS
pamionyknigis (1¥’Cs, *°Sr, 13!) ix"HiMu cTabinbHMMM aHAJIOraMK-aHTaroHicTa-
mu (K, Ca, I). 3anponnoHOBaHO KOMIUIEKCHI 3axoAy 3 MiHiMi3allii pagianiiiHo-
r0 PU3MUKY, 110 BK/IIOYAIOTh arpoTexXHiuHi MeToAu, crien@iuHy TeXHOIOTiuHy
06pOOKY MPOAYKTIB Ta 30araueHHs pallioHy aHTMOKCHMIaHTaMu. HarosmomeHo
Ha HEOOXiZHOCTI cMuCcTeMHOI AieTOnpodisakTUKM SK eJleMeHTy HalliOHaJIbHOi
6e3meKky B yMOBaX Cy4aCHOTO SIIepHOTO MIaHTaxXYy>.

Bctyn. YopHobunabchbka KatacTpoda 1986 poky cTBopmia Gesmpelie-
OEeHTHUI BUTIK pafioakTuBHMUX croayk (31,'%7Cs,°Sr). 3 mepmux [OHIB
daxiBui HAI ririenn xapuyBanHst MO3 Vkpaiuu (HuHi y ckiaani HHIIPMI)
IOTYYMIIACS 10 JIiKBigaii Hac/igKiB, po3po6asiouy MeTOAUKY ajJiMeHTap-
HOI KOpeKIrii.

3a IecATWIITTS TOCTiIKeHb OYJI0 BCTAHOBJIEHO, 1[0 OCHOBHA KiJTbKiCTh HY-
KJIi[IiB OTpaIuvisie 0 OpraHi3My JIIDAVHY came yepes iky. He3Baskaroum Ha Ipu-
ponHMit po3nag, nepioan HamiBposmagy *’Cs (30 pokis) Ta °Sr (28,8 pokiB) 3y-
MOBJTIOIOTH 1X aKTUBHY IIMPKYJISIIii0 y 6iocdepi i cboromHi.

KnrouoBi 30HM pu3uky Ha 2026 pik:

JuKopocu: rpuby Ta SIToAY (HAMTIOTYKHIIIli aKyMYJISITOPH 11€3i10).

TBapMHHUIITBO: MOJIOKO Ta M’SICO XYI00MU, 1[0 BUTIACAETHCS HA ITepe3BOJIO-
>KeHuX IpyHTax Ilomices.

Tigpo6GionTN: NMpumoHHI XMsKi pubu (IIyKa, COM).

AKTyanbHicTh TeMu. 3abe3redyeHHs paialiiiiHOi 6e3reKky HaceJIeHHS
VKpaiHy MpOTITOM OCTaHHIX COpOKAa POKiB 3aJUIIAETHCS OAHIEI0 3 HalCKIa-

1 Maracap I. T. Tirieniuna ouiHKa Xap4yBaHHS HacesleHHsSI YKpaiHM B YMOBax pajioekonorivHoro Kourposto. K.: Megumu-
Ha, 2023. 240 c.; Cepaok A. M., Ckaneubkuii 0. M. Pagioexonoriuni Hac/miaKy BiliHNM: HOBI BUK/IMKY [IJIS1 TPOMAaICbKOTO
3mopoB'sa. JKypuan HAMH Ykpainu. 2024. T. 30, N2 2. C. 45-58.

2 KopsyH B. H. PaziosaxucHe xapuyBaHHs: Teopis i mpakTuka. K.: YopHo6mibindopm, 2021. 186 c.; Guidance on protected
food supply chains during nuclear emergencies. WHO Technical Reports. 2025. Vol. 1042.
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HilllMX Mpo6seM ririeHiunoi Hayku. [Tozxii 1986 poky Ha YopHo6MIbChKiii AEC
chopmyBanyu TpuBajie TEXHOTeHHe HaBaHTa>KeHHS, 3yMOBJIEHEe IMPKYISIli€l0
JIOBTOXMBYUYMX PafiOHYK/IiiB y XapuoBux JaHIorax. [Ipore cboroaHi, y 2026
potii, VkpaiHa rocrasa nepej 6e3mnperefeHTHUM BUKIMKOM — ITO€THAHHSIM 3a-
cTapisioi YOpHOOMITBCHKOI CITAAIIMHM Ta HOBUX SITEPHUX 3arpo3, CIIPUIYMHEHUX
BOEHHOIO arpecieio’.

3axorieHHs Ta 06cTpinn 3anopizbkoi AEC y 2022-2024 pokax, IOCTiiiHMik
SIIepHUIA 1IaHTaX Ta PYMHYBAHHS JIOTICTUYHUX NUISXiB MMOCTa4aHHS MPOJIO-
BOJIbCTBA PaAMKaAbHO 3MiHWIM CTPYKTYPY XapuyBaHHs Hallii. Ha T/1i XpoHiuHO-
IO BHYTPIIIHBOT'O ONMPOMiHEHHS HaceJleHHS CTUKAEThCS 3 SIBUIIEM «IIPUXOBa-
HOTO TO/IOAy» — MedillUTOM eCeHIliaJbHMUX MiKPOHYTPIi€HTIB, 10 € KPUTUIHUM
IIJISL pafiiope3uCTeHTHOCTI OpraHisamy.

Orsp miTepatypu. AHaJli3 BITUM3HSIHMX Ta CBITOBUX JyKepesl CBiIUUTD, [0
ajiMeHTapHMII NUISIX € TPOBiAHUM Y DOpMYyBaHHi 1030BOTO HaBaHTasKeHHS Ha-
CeJIeHHSI B ITOCT-aBapiliHuit mepiof.

1. Pagioekosoriuna JuHaMika Ta XapuoBUii JTaHITIOT

OyHIaMeHTa/JbHI AOCTIIKeHHST MiATBepIXyTh, 1o moHan 80-90 %
piuHOi edeKTUBHOI M03M BHYTPIIIHbOTO OIIPOMiHEHHSI MellKaHIIiB ITomiccs
dbopmyeThbCs 3a paxXyHOK CIIOKMBAHHS MiClleBUX IMPOIYKTiB XxapuyBaHHSI. I1o-
NPy TPUPOSHUIT po3maf iioay-131, cTponHniin-90 Ta 1mesiii-137 3anuiiaTb-
Cs1 aKTUBHMMM MiTpaHTaMM B CUCTEMi «I'PYHT-pOCAMHA-I0aAHa». CydacHi
MOHITOPMHTOBI IaHi BKa3yIOTh Ha 0COOG/INBY He6e3MeKy «KKPUTUIHUX MTPOAYK-
TiB» — rpubiB, JIiCOBUX Arig Ta MOJIOKa 3 MPUBATHUX TOCIOAAPCTB HA mepes-
BOJIOKEHUX I'PyHTax’.

2. KoHuemniiist HyTpi€EHTHOTO 3aXMCTy Ta aHTaroHismy. Haykosa mikona
ririeHyu XapuyBaHHS PO3IISIAA€ HYTPi€HTM He JIUIIIE SIK JIKePeIo eHeprii, a K 6i-
oximiuHi 6ap’epu. B 0cHOBI pafio3axMCHOI Ti€TM JEXUTD MIPUHINI KOHKYPEHT-
HOTO iHTiOyBaHHS:

Ie3iit-137 Ta Kasmii: Yepe3 xiMiuHy CXOKiCTb OpraHi3M HaKOIIUUYE paio-
1e3iit mpu gedinnTi Kasiko.

3 Cepamwok A. M., Ckanenpkuii F0. M. PagioekosnoriyHi Hac/IiiKky BiliHK: HOBi BUKIMKM JJ1 TPOMaJCbKOr0 30,0poB’s. JKypHan
HAMH Yikpainu. 2024. T. 30, N2 2. C. 45-58.

4 KopsyH B. H. Pagio3axucHe xapuyBaHHs: Teopist i mpaktukaK.: YopHobunbindopm, 2021186 c.; Guidance on protected
food supply chains during nuclear emergencies. WHO Technical Reports. 2025. Vol. 1042.

5 Maracap I. T. lrieniuHa oniHKa XapuyBaHHSI HaceleHHsI YKpaiHM B yMoOBax pajiioeKonoriyHoro KoHTpomoK.: Mengu-
umHa, 2023240 c.; International Atomic Energy Agency (IAEA). Radiation protection and safety of radiation sources:
International Basic Safety Standards. Vienna, 2024.
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CrpoHuiii-90 Ta Kanbiiiti: OCTeOTpONHICTh CTPOHIIII0 3YMOBIIIOE JAOTO
BOYIOBYBaHHS B KiCTKOBY TKAaHMHY 3aMiCTh KaJIbIIilO.

HMon-131 ta CrabinbHuii iion: [Ipobnema itogogediuuty B Ykpaini po6uthb
IMTONOAIOHY 387103y HaJ[3BMYAITHO BPA3/IMBOIO IO BUKU/IiB PaliOaKTMBHOTO 07y.

3. BB BiliHM Ha HyTPULiOJIOTiYHUI CTATYC

OcranHi my6mikaii (2023-2025 pp.) BUCBIT/IIOIOTH MTPOO6IEMY «BOEHHOTO
patioHy». JloctiikeHHSI TTIOKa3yI0Th pPi3Ke 3pOCTaHHS CIIOKMBAHHS BYIJIEBOJIiB
HMIBUJKOI Ail Ta TPAHCKUPIB IPU KPUTUUHOMY 3HMKEHHI CIIOKMBAHHS TTOBHO-
IiHHMX Oi/IKiB Ta CBisKMX OBOUiB. SIK 3a3HauamTh excriept BOO3, Takuii gyic-
6asiaHC Befe 10 MPUTHIUeHHS] aHTMOKCUIAHTHOI CUCTeMH, 1110 B yMOBax pafia-
1iitHOro oHy MPOBOKYE Kackaj BiJIbHOpaAUKAIbHUX peaxiliii Ta 3pOCTaHHS
OHKOIIATOJIOTIi°.

Marepiasiu Ta MeTogM AOCTiAKeHb. KoMIUIeKCHe TOCTimKeHHsT 6a3yBa-
JIOCSI Ha MPUMHIIUIIAX CMCTEMHOTO MigX0ay Ta BKIOYAI0 HACTYITHI MEeTOIN:

Tirieniu"i MeTomM: o1iHka (aKTUUYHOTO XapuyBaHHS METOAOM 24-TOIVH-
HOT'O BiITBOpEHHSI pallioHy’.

Papioekonoriudmii MOHITOPMHT: aHa/li3 BMicTy pamioHykaigis (*’Cs Ta
%0Sr) y IpoayKTax XxapuyBaHHSI.

BiGmioceMaHTMUYHMIT aHAaJIi3: BMBUEHHS BiITUM3HSHOTO JOCBiTy Ta MiXkKHAa-
ponHux npotokonis (IAEA, WHO)3.

MeToay MegUYHOI CTATUCTUKM: 00pPOOKA pe3yabTaTiB 3 BUKOPUCTAHHSIM
t-xpurepito Cr’romenTa (I13 Statistica 13.0).

PesynbTaTyé TA 0GrOBOPEHHSI.

1. ExonoriuHa cutyaliigs B YKpaiHi CbOTOAHI BM3HAUAETHCS He JIUIIIE

cagmyHow YopHOOMIIS, a it HOBUMM KPUTUIHMMU 3arpo3aMu.

[Mopii Ha 3amopispkiit AEC y 2022 porii Briepiiie B iCTOpii MOCTaBUJIN CBIT
nepen hakToM 36pOITHOTO HaMaay Ha Ailouy aTOMHY CTaHIliio. Lle akTyanisye
Ham 40-piuHuii mOCBifg momosaHHS HacaigkiB aBapii Ha YAEC, agske came
XapuyBaHHS € TOJIOBHUMM MOAMGIKYIOUMM YMHHUKOM IIPU [il TOKCUKAHTIB
Ha OpraHi3M.

6  Cepniok A. M., Cxkanenpkuit }0. M. PagioexonoriuHi HacaiiKky BiliHM: HOBi BUK/IMKY JI7ISI TPOMAa/ICbKOTO 3[I0pOB’s. JKypHan
HAMH Ykpainu.2024. T. 30, N2 2. C. 45-58.; Guidance on protected food supply chains during nuclear emergencies. WHO
Technical Reports. 2025. Vol. 1042.

7  Maracap L. T.TirieniuHa onjiHka xapuyBaHHsI HaceJleHHs YKpaiHM B yMOBax pafiioekosnorivHoro KoH-tponoK.: MeguimHa,
2023240 c.

8 International Atomic Energy Agency (IAEA). Radiation protection and safety of radiation sources: International Basic
Safety Standards. Vienna, 2024.
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Puc. 1. Bnaug xapuy8aHHs HA piéeHb aliMeHmMapHoi 3axopeaHocmi
HacesieHHs npaye30amHozo 8iky.

CpOrofiHi My CcriocTepiraeMo «IoABiViHMUIt yaap» Mo 340POB’I0 Hallii:

2.  XPpOHiIYHMI1 BIUIMB PaJliOHYKJIi/IiB.

Hedopmartiisi parioHiB yepe3 BiliHy (3pOCTaHHSI YaCTKM BYIJIEBOMIIB IIPU
nmedinuTi 6isKiB Ta BiTaMiHiB).

Pe3ynbTaTOM € NMPUTHiIY€HHS iMYHHOI peaKTMBHOCTI Ta 3pOCTaHHSI OHKOJIO-
riyHOI 3aXBOPIOBAHOCTI.

BcranosiieHo, 1m0 craHoM Ha 2026 pik pagioeKosoriyHa cutyatiis B YKpaiHi
Habyma TiGpMOHOTrO Xapakrepy. Pe3y/nbTaTy MOHITOPUMHIY palliOHiB CBiT4aTh
MIPO HAsIBHICTb XPOHIYHOTO MOJTiiehillMTHOTO CTaHYy.

——Hopma ——18-29 p. ——18-29 p. 40-59 p.

Puc. 2. Ximiunuii cknao pauioHie Xxapuy8aHHs HaceieHHs: 00CmexceHUX pezioHise,
y % 8i0 ¢hizionoziuHux nompeb
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EHepreTuyHa IiHHICTh XapuyBaHHS € HMKUYOIO 32 peKOMeHIoBaHy Ha 15 %.
Haii6inbi KpUTUIHMUM € mediuuT MOBHOILIHHOrO 6inka (mo 40 %), 1o mpsiMo
KOpEeJTIOE 3i 3HMKEHHSIM iMyHOPEeaKTUBHOCTI OpraHizmy’.

Tabnuys 1.
CnoXMBaHHSA KIOUYOBUX I'PYII IPOAYKTIB (Y % Big HOpMM)
I'pyna npopykriB % Bi, HOpMU Hedinur
Puba Ta MOpPenpomyKT 13,5% 86,5 %
OBoui Ta GpykTHU 55,3 % 44,7 %
SlitLst Ta MOJIOUHI TPOAYKTU 62,0 % 38,0 %

B ymoBax moteHIiiiiHoi 3arpo3u Ha 3AEC Ta HasiBHOTO 3a0pyJHEHHS,
MPiopMUTETOM CTa€ MexXaHi3M KOHKYPEeHTHOro 3aMillleHHsI. BBemeHHS B pa-
IIiOH MPOAYKTiB-mKepen crabinbuux enemeHTiB (K, Ca, I) mo3Bonsie Ha 30—
50 % 3HM3MUTM abCOPOILiI0 BiATIOBIAHUX PaAiOHYKIIiAiB Y IIYHKOBO-KUIIKO-
BOMY TpakTi'®.

BucHoBku.

1. XapuyBaHHSI 3aJMIIAETHCS CTPATETiUHMM iHCTPYMEHTOM MiHimi3saillii

pamianiriuux pusukiB. CydyacHU «IMOABIMHMII yoap» MOTpedye Herai-
HOTO Meperisay Aep>XKaBHUX HOPM XapuyBaHHS'L.

2. OCHOBHUM IIJISIXOM 3HUKEHHSI BHYTPIlIHbOTO ONPOMiHEHHS € OOTPU-
MaHHS TPUHLIUITY aJiMEHTapHOrO0 aHTAroHi3My Ta TeXHOJIOTiyHa 006-
pobKa IMPOIYKTiB.

3. HeoOximHe CTBOpeHHS JepsKaBHOI cucTeMM 36araueHHs pauioHiB (dop-
tudikailii) MikpoereMeHTaMU-pPaJionpoOTeKTOPaMM IS MiATPUMKA
AHTMOKCUIAHTHOTO CTATyCy Hallii.

9  Maracap . T.Tirieniuna orjiHka xapuyBaHHS HaceJeHHsS YKpaiHM B yMOBax pasiioekosnoriyuHoro KoutponioK.: Menyunnsa,
2023240 c.; KopsyH B. H. PaniosaxucHe xapuyBaHHs: Teopis i mpakruka. K.: YopHobuinbindopm, 2021186 c.

10 International Atomic Energy Agency (IAEA). Radiation protection and safety of radiation sources: International Basic
Safety Standards. Vienna, 2024

11 Cepgiok A. M., Cxanenpkuit 10. M. PanioekonoriuyHi HaoIiaKky BifiHM: HOBi BUKIMKY JJIs TPOMaJCbKOTO 30POB'SI. JKyp-
Han HAMH Ykpainu. 2024. T. 30, N2 2. C. 45-58
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PREVALENCE OF ACUTE CEREBROVASCULAR
EVENTS (STROKE, TIA AND THEIR SEQUELAE;
ICD-10: 160-164, 169, G45) AND DIABETES
MELLITUS AS A COMORBIDITY AMONG
YOUNG ADULTS (18-45 YEARS) IN
A CHORNOBYL RADIATION-CONTAMINATED
REGION: A RETROSPECTIVE ANALYSIS
OF DATA FROM IVANKIV CENTRAL
DISTRICT HOSPITAL (2018-2025)

Cerebrovascular pathology in young adults:
regional features in the radiation-
contaminated zone

Acute cerebrovascular events (ACVE) - stroke, transient ischaemic attacks
(TTA) and their sequelae — in young adults (18-45 years) represent a significant
and growing medico-social challenge in Ukraine and across Europe. Despite
an overall decline in age-standardised stroke incidence, the absolute number
of cases continues to rise; among individuals aged 18-45 years, incidence
increased by 23% over one decade per a Dutch registry-based study (1998-
2010).! In Europe, ischaemic stroke in persons under 55 years increased by

1 Ekker M.S. et al. Incidence of young stroke according to age, subtype, sex, and time trends. Neurology.
2019;92(17):e2042-e2053.
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67% between 2002 and 2018, while a 15% decrease was observed in older
age groups.?

In Ukraine, approximately 130,000 new stroke cases are recorded
annually, with mortality rates exceeding the WHO European Region
average.® In Kyiv, ACVE incidence in 2022 was 82.1 per 100,000 adults, rising
to 100.5 per 100,000 in 2023 (+22.4%).* A similar trend was documented
in Ivano-Frankivsk, where stroke admissions increased by 22.4% in 2023,
predominantly due to ischaemic stroke.>

Ivankiv Amalgamated Territorial Community (ATC) of Kyiv Region is
located adjacent to the Chornobyl Nuclear Power Plant (ChNPP) exclusion
zone, and its population has been exposed to chronic low-dose ionising
radiation for decades. Available evidence demonstrates a statistically
significant excess relative risk (ERR) of ACVE associated with radiation
exposure (ERR/Gy=0.45;95% CI 0.28-0.62).° The presence of diabetes mellitus
(DM) may substantially enhance this risk (ERR/Gy=1.29; p=0.002),” and DM
is an independent predictor of unfavourable functional outcomes in young
ischaemic stroke patients (OR=9.01; 95% CI 3.15-26.92).8

The COVID-19 pandemic (2020-2021) and the full-scale armed invasion
by the Russian Federation (from February 2022) introduced additional
factors altering the structure and dynamics of ACVE in Ukraine. Post-
infectious procoagulant states associated with COVID-19 have been linked
to an increased risk of ischaemic and cryptogenic stroke in young adults.’
Psychoemotional wartime stress has been documented as an independent
ACVE risk factor.!® Data on ACVE structure in ChNPP radiation-contaminated

2 BejotY. et al. Rising stroke incidence in young adults: more epidemiological evidence, more questions to be answered. |
Am Heart Assoc. 2016;5(5):e003661.

3 World Health Organization Regional Office for Europe. Report on Situational Analysis Results of Acute Stroke Care in
Ukraine. Copenhagen: WHO EURO; 2024.

4 Prokopiv M.M. et al. Impact of war events on the epidemiology of cerebrovascular diseases and strokes among residents
of Kyiv. Int Neurol J. 2024;20(7):394-399.

5  Shkoruta D.P. et al. Impact of war on stroke incidence in Ivano-Frankivsk, Ukraine. Sci Rep. 2024;14(1):18996.

6  Kashcheev V.V. et al. Radiation-epidemiological study of cerebrovascular diseases in the cohort of Russian Chernobyl
recovery operation workers. Health Phys. 2016;111(2):192-197.

7  Kashcheev V.V. et al. Radiation-epidemiological study of cerebrovascular diseases in the cohort of Russian Chernobyl
recovery operation workers. Health Phys. 2016;111(2):192-197.

8 Haja Shareef M.A. et al. Recurrent vascular events partially explain association between diabetes and poor prognosis in
young ischemic stroke patients. ] Neurol Sci. 2024;457:122881.

9 Oxley T.J. et al. COVID-19-related stroke in young individuals. Lancet Neurol. 2020;19(6):451-452; Cavallieri F. et al.
Prothrombotic state induced by COVID-19 infection as trigger for stroke in young patients. Neurol Sci. 2020;41(Suppl
2):369-371.

10 Prokopiv M.M. et al. Impact of war events on the epidemiology of cerebrovascular diseases and strokes among residents
of Kyiv. Int Neurol J. 2024;20(7):394-399.
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region residents during the pandemic and wartime period are virtually absent
from the scientific literature.

The aim of this study was to conduct a retrospective analysis of
healthcare utilisation patterns (outpatient and inpatient) for ACVE (ICD-
10: 160-164, 169, G45) among patients aged 18-45 years at the Municipal
Non-Profit Enterprise «Ivankiv Central District Hospital» of Ivankiv ATC
over 2018-2025; to assess the prevalence of DM as a comorbidity; and to
compare the findings with national and European data.

The study design was a single-centre retrospective descriptive inves-
tigation. Data sources comprised annual statistical reports of Ivankiv Central
District Hospital for 2018-2025. Inclusion criteria: patients of both sexes
with a verified diagnosis of ACVE per ICD-10 (haemorrhagic stroke — 160-162;
ischaemic stroke — 163; unspecified stroke — 164; sequelae - 169; TIA -
G45). Exclusion criteria: repeated contacts for the same episode; unverified
diagnoses; absence of primary documentation. Analysed indicators included:
total number of ACVE admissions by year; number of patients aged 18-45
years; their proportion among all ACVE patients (%); number of patients
with comorbid DM (type 1 or 2) among young ACVE patients; proportion of
DM among young patients (%); and number of ischaemic stroke cases (163)
among all ACVE excluding TIA. All indicators were obtained directly from
annual statistical reports and primary documentation of Ivankiv Central
District Hospital. Given a small time-series sample (n=4 per subperiod) and
a pronounced demographic influence of 2022, the median with interquartile
range (IQR) was selected as the primary measure of central tendency.!! The year
2022 was analysed separately as a demographic confounder year associated
with mass forced displacement of the population. The primary comparison
was conducted between two subperiods: 2018-2021 and 2023-2025. Due to the
descriptive nature of the study and the limited sample size, statistical testing
was not performed; results are presented as descriptive trends. Results were
compared with published national'? and European data.'3

11 Altman D.G., Bland J.M. Quartiles, quintiles, centiles, and other quantiles. BMJ. 1994;309(6963):996; Field A. Discovering
Statistics Using IBM SPSS Statistics. 4th ed. London: SAGE Publications; 2013.

12 World Health Organization Regional Office for Europe. Report on Situational Analysis Results of Acute Stroke
Care in Ukraine. Copenhagen: WHO EURO; 2024; Prokopiv M.M. et al. Impact of war events on the epidemiology of
cerebrovascular diseases and strokes among residents of Kyiv. Int Neurol J. 2024;20(7):394-399.

13 Ekker M.S. et al. Epidemiology, aetiology, and management of ischaemic stroke in young adults. Lancet Neurol.
2018;17(9):790-801; Lau L.H. et al. Prevalence of diabetes and its effects on stroke outcomes: a meta-analysis and
literature review. | Diabetes Investig. 2019;10(3):780-792.
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Analysis of data from Ivankiv Central District Hospital for 2018-2025
revealed the following patterns. During the pre-pandemic and pre-war period
(2018-2021),the proportion of young patients (18-45 years) ranged from 12.9%
to 19.5%, demonstrating a gradual increase. In 2021, the maximum value for
this subperiod was recorded (19.5%), coinciding with a post-pandemic rise in
ACVE frequency linked to post-infectious procoagulant states.'*!> The year
2022 represents a demographic confounder: the proportion of young patients
fell to 6.1%, attributable to mass forced displacement of young persons from
Ivankiv ATC. During 2023-2025, the proportion recovered and exceeded pre-
war levels, reaching 19.6% in 2025. Year-by-year dynamics are presented in
Table 1 and Table 2.

Table 1
Absolute numbers of ACVE admissions
to Ivankiv Central District Hospital,
2018-2025
Year All. ACVE Patients Patie.nts 18-45y. | Ischaemic stroke
patients, n 18-45y.,n with DM, n (I63), n

2018 132 17 3 87

2019 137 21 4 92

2020 140 21 4 94

2021 149 29 6 101

2022 164 10 3 112

2023 156 28 8 107

2024 160 29 9 111

2025 163 32 10 116

Note: data from annual statistical reports
of lvankiv Central District Hospital.

14 Oxley T.J. et al. COVID-19-related stroke in young individuals. Lancet Neurol. 2020;19(6):451-452.

15 Cavallieri F. et al. Prothrombotic state induced by COVID-19 infection as trigger for stroke in young patients. Neurol Sci.
2020;41(Suppl 2):369-371.
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Table 2

Structure of healthcare utilisation for ACVE

2018-2025, %

at Ivankiv Central District Hospital,

Year Proportion Proportion of Proportion Epidemiological context
of 18-45y. | ischaemic stroke | of DM among
among all among all ACVE young
ACVE, % (excl. TIA), % patients, %
2018 12.9 65.9 17.6 Baseline year
2019 15.3 67.2 19.0 Stable pre-pandemic p riod
2020 15.0 67.1 19.0 COVID-19 pandemic: decline
in admissions, increase in
severity
2021 19.5 67.8 20.7 Post-pandemic period; highest
proportion of young patients
2022* 6.1 68.3 30.0 Year of mass forced
displacement of population
2023 17.9 68.6 28.6 Recovery of admission
structure after 2022
2024 18.1 69.4 31.0 Further increase in proportion
of young patients with DM
2025 19.6 71.2 31.3 Stabilisation at high level

Notes: * 2022 was analysed separately as a demographic confounder year.
ACVE - acute cerebrovascular events; DM - diabetes mellitus.

Given the pronounced demographic shift in 2022, the primary compa-
rison was conducted between two subperiods: 2018-2021 and 2023-2025.
The year 2022 was analysed separately as a transitional year. Median and
IOR were used as the most robust indicators for the small observation series.
The median proportion of patients aged 18-45 years increased from 15.2%
(IOR 13.5-17.4) in 2018-2021 to 18.1% (IQR 18.0-18.9) in 2023-2025 (+2.9
percentage points, pp). The median prevalence of DM among young patients
rose from 19.0% (IQR 18.3-19.9) to 31.0% (IQR 29.8-31.2) (+12.0 pp). The
median proportion of ischaemic stroke rose from 67.2% to 69.4%. Results
are presented in Table 3.1°

16 Prokopiv M.M. et al. Impact of war events on the epidemiology of cerebrovascular diseases and strokes among residents
of Kyiv. Int Neurol J. 2024;20(7):394-399.
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Table 3
Comparative characteristics of indicators
across observation periods
A 2023-
Indicator 2018-2021 2022 2023-2025 2025 vs
2018-2021
Proportion of 18-45 y. among all 15.2 (13.5- 6.1 18.1 (18.0- 2.9
ACVE patients, % median (IQR) 17.4) : 18.9) -7 P-p-
Proportion of DM among young 19.0 (18.3- 31.0(29.8-
patients, % median (IQR) 19.9) SO0 31.2) *12.0p-p.
Proportion of ischaemic stroke
among all ACVE (excl. TIA), % 67'27(66?5_ 68.3 69'?0(?73'0_ +2.2 p.p.
median (IQR) ’ ’

Notes: * 2022 analysed separately as a demographic confounder year;
IQR - interquartile range; pp — percentage points; DM — diabetes mellitus.
Comparison of the obtained indicators with published data (Table 4)
allows the identification of three key patterns. First, the proportion of young
patients (18-45 years) at Ivankiv Central District Hospital (median 15.2-
18.1%) exceeds typical national and European values (10-15%),'” which may
reflect a specific regional cerebrovascular risk profile among residents of the
territory adjacent to the ChNPP exclusion zone. Second, the prevalence of
DM among young ACVE patients (19.0% in 2018-2021 / 31.0% in 2023-2025)
is higher than or equivalent to the upper limit of the European range (15-
25%). According to a meta-analysis of 39 studies (n=359,783), DM prevalence
among ischaemic stroke patients in Europe is 33% (95% CI 28-38%).!® Third,
according to data from the cohort of Chornobyl recovery operation workers,
the combination of DM and radiation exposure may substantially enhance
the risk of ACVE (ERR/Gy=1.29 with DM vs ERR/Gy=0.45 without DM)."
The causal interpretation of this association with respect to the studied
population requires further investigation.

17 World Health Organization Regional Office for Europe. Report on Situational Analysis Results of Acute Stroke Care in
Ukraine. Copenhagen: WHO EURO; 2024; Ekker M.S. et al. Epidemiology, aetiology, and management of ischaemic stroke
in young adults. Lancet Neurol. 2018;17(9):790-801.

18 Lau L.H. et al. Prevalence of diabetes and its effects on stroke outcomes: a meta-analysis and literature review. ] Diabetes
Investig. 2019;10(3):780-792.

19 Kashcheev V.V. et al. Radiation-epidemiological study of cerebrovascular diseases in the cohort of Russian Chernobyl
recovery operation workers. Health Phys. 2016;111(2):192-197.
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Table 4
Comparative characteristics of ACVE indicators:
Ivankiv Central District Hospital — Ukraine — Europe
Indicator Ivankiv CDH Ukraine Europe Source
2018-2025 (national) (pooled)
1 2 3 4 5
A. General incidence of ACVE
Annual stroke .
incidence per N/A ~340 95-290 ‘é\glo(z gUeIé’azlozz%l 6
100,000 I
irc:(;lzlzrr:[nl?cns?rfoke Prokopiv M.M.
78-85 ~80 55-90 etal., 2024; ESO
among all ACVE Guidelines, 2021
(excl. TTIA), % ’
Trend in .
admissions during | +22.4 +22.4 (Kyiv, +23 (per zlr 01;832/_ ll\E/Iljl\:Ie.reI;[/l S
wartime/stress (2022—2023) | 2023) decade) v ’ o
o etal., 2019
year, %
B. Young adults (18-45 years)
Prgrril(:)rrt:o:llo zéff_és 15.2-18.1 WHO EUR, 2024;
y-among e ~10-15 10-15 Ekker M.S. et al.,
% (median by (median)
. 2018
subperiod)
Effect of COVID-19 0 19.5% | admissions 126% Oxley T.]. et al.,
on proportion of 22021) e 2020, 1 severity | admissions 2020; ESO survey,
young patients 2021 2020 2020
C. Diabetes mellitus as comorbidity
anEZﬁle“Sﬁﬁf ig[\na 19.0% (2018- PutaalaJ. et al.,
e ftg’ o (;gne dian | 2021)/31.0% | ~15-22 ~15-25 2011; Haja Shareef
p )70 (2023-2025) M.A. et al., 2024
by subperiod)
Prevalence of DM o
among all ACVE 21-30 (trend) | ~20-25 %?)((iiﬁ’lgéri?; Lau L.H.etal., 2019
patients, % (95% CI ’ " | (n=359,783)
: . 33 (28-38)
in meta-analysis)
DM as independent OR=9.01 (95% | Haja Shareef M.A. et
predictor of poor N/A N/A CI 3.15-26.92; | al., 2024 (Singapore,
outcome (mRS>3) 7-yr follow-up) | €55v.,n=147)%
D. Specifics of ChNPP radiation-contaminated region (Ivankiv ATC)
Excess relative _
risk of ACVE from | Elevated ERIE/GY_OAS Kashcheev V.V. et
Lo . (95% C10.28- | N/Ap al., 2016; Chornobyl
ionising radiation | (ChNPP zone) 0.62) State Rewist
(ERR/GY) : S1stry
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IIpodosicerHs mab. 4

1 2 3 4 5
Possible
enhancement of Possible _
ACVE risk with combined ](E}i%/ggg)l 29 N/Ap Elaslzlglllzev ViV.et
DM and radiation effect p=0. v
exposure combined
Circulatory
disease mortality Higher at 21.0- | Significantly N/A Chumak V.V. et al.,
by cumulative 50.9 mSv higher (p<0.05) P 2014
radiation dose

Notes: N/A - data not available; N/Ap - not applicable; T caution:
study conducted in Singapore, age <55 years, n=147.

ACVE - acute cerebrovascular events;

DM - diabetes mellitus; ERR/Gy — excess relative risk per Gray;
OR - odds ratio; CI — confidence interval;

mRS — modified Rankin Scale; pp — percentage points.

The obtained data are consistent with findings on elevated ACVE risk in
post-Chornobyl cohorts?® and the pan-European trend of increasing ACVE
among young adults.?!

The most clinically significant finding is the marked increase in the
proportion of patients with comorbid DM among young ACVE patients: the
medianindicator rose from 19.0%in 2018-2021t0 31.0% in 2023-2025 (+12.0 pp).
This may reflect a gradual accumulation of metabolic risk factors among young
patients in the region. According to data from Chornobyl recovery operation
workers, the combination of DM and radiation exposure may substantially
enhance the risk of ACVE.?? However, causal inference regarding the studied
population requires further multicentre studies.

The decline in the proportion of young patients in 2022 alongside an
increase in total burden directly reflects demographic changes caused by forced
population displacement. A similar phenomenon was documented in Kyiv.?
This highlights a fundamental limitation of routine wartime medical statistics:

20 Kashcheev V.V. et al. Radiation-epidemiological study of cerebrovascular diseases in the cohort of Russian Chernobyl
recovery operation workers. Health Phys. 2016;111(2):192-197.

21 Kashcheev V.V. et al. Radiation-epidemiological study of cerebrovascular diseases in the cohort of Russian Chernobyl
recovery operation workers. Health Phys. 2016;111(2):192-197.; Ekker M.S. et al. Incidence of young stroke according to
age, subtype, sex, and time trends. Neurology. 2019;92(17):e2042-e2053.

22 Bejot Y. et al. Rising stroke incidence in young adults: more epidemiological evidence, more questions to be answered. ]
Am Heart Assoc. 2016;5(5):e003661.

23 Kashcheev V.V. et al. Radiation-epidemiological study of cerebrovascular diseases in the cohort of Russian Chernobyl
recovery operation workers. Health Phys. 2016;111(2):192-197.
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percentage indicators may conceal a real increase in absolute incidence due to
denominator changes.

To the main limitations of this study belong the single-centre retrospective
design, the absence of a control group from an uncontaminated region, the
inability to calculate incidence per 100,000 population due to the absence of
verified annual demographic data accounting for forced displacement, and
the small number of observations per year, which did not allow statistical
testing. The study is exclusively descriptive in nature and does not allow
causal inferences between residence in a radiation-contaminated region,
the presence of DM and ACVE risk. Confirmation of the identified trends
requires multicentre studies with a control group and analysis of individual
risk factors.

In conclusion, the proportion of patients aged 18-45 years in the ACVE
admission structure at Ivankiv Central District Hospital was somewhat
higher than the national and European benchmarks reported in the
literature. After analysing 2022 separately as a demographic confounder
year, it was established that in 2023-2025, the median proportion of young
patients was 18.1% compared with 15.2% in 2018-2021. Among young
patients, an increase in the proportion of individuals with comorbid DM
was also observed: from 19.0% in 2018-2021 to 31.0% in 2023-2025. The
findings suggest the possible formation of an unfavourable cerebrovascular
risk profile among young residents of the region adjacent to the ChNPP
exclusion zone. However, confirmation of this hypothesis requires
multicentre studies with a control group, analysis of individual risk factors
and data on radiation dose.
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VIK 53/54-051

MOVCEEHKO Banentuna OnekciiBHa,
JIOKTOP MeANYHMX HayK, mpodecop,
HauioHanbHMIT MegMUHMIT YHIBEPCUTET
imeHi O.0. boromonbiist

ORCID ID: 0000-0003-1402-6028

MEAAAb IMEHiI MAPIi KIOPi -
BYEHUM-HAYKOBLSM 3A BKAAA
Y BUBYEHHS E3ODATOTACTPOAYOAEHOMATIN
Y AIKBIAATOPIB ABAPIT HA YAEC TA XXUTEAIB
3ABPY AHEHUX TEPUTOPIN

Mepanp Mapii CkimomoBcbkoi-Kiopi (mmon. Medal Marii Sklodowskiej-
Curie) - 1e mopiuHa IpecTMKHA HAayKoBa Haropopa, siky Bpyuae€ IlonbcbKe
ximiuHe ToBapuctBo (PTChem) 3a BuaaTHi JocATHeHHS Yy ranaysi Ximii. Haro-
pola BIIAHOBYE CIaAUIMHY BUIATHOI BYeHOI, Iepiioi >KiHKM-JaypeaTKu
HobGeniBcbkoi mpemii Ta meproi JIIOAMHY, IKa OTpMUMaJia OTpUMasia Haropoay
y OBOX Tanmy3six — (isukm ta ximii'. Chorogui — 40-pokoBuHM YOpHOOMIIB-
cbKoi Tparenii. A mam’aTh ¢ikcye: y 20-Ti pokoBuHM 110 YOpHOOMIBCHKIiA
Tparemii miei Memasi 6yB yIOCTOEHMII aKaJgeMik AKajeMii HayK BUIOI OCBi-
™ YKkpainu, Jlaypeat [epskaBHOi npemii YKpaiHu, 3aCay>KeHUI OisT4 HAyKU
i TexHikum VYkpainu, npocdecop HailioHaqIbHOro MeAMUYHOIO YHiBEPCUTETY
imeni 0.0. Boromounbilsg Tapac JeHucoBmu Hukymna — 3a oco6MCTHIT BKIAJ B
30epeskeHHs 310poB’s JikBigaTopiB aBapii Ha YAEC Ta skuTesiB 3a6pygHeHNX
TepuTopiii. IIbOro poKy My IpOBeJM HAYKOBO-NPaKTUUHY KOHpepeHIio 3
Mi’KHapOOHOIO y4acTio, MpUCBSiUeHy CBiT/aiit mam’arti npodecopa T.[. Hu-
Ky — 10 90-piuust Bijg mHsS HapomkeHHS (1936-2019).

40-pivus nikBiganii aBapii Ha YAEC BIIaHOBYE MYKHIiCTb JIiKBiIaTOpiB
aBapii. CBoro yacy Ykaszom N2 945/2006 y pik 20-piuus nikBigaiiii aBapii
Ha YAEC (v 2006 pomi) sramyBasm moHam 500 Tucsu JikBimaTopiB, sKi
I[iHOI 3J0pOB’S mpubopkanu Katactpody 1986 poky, Iie CBigumiao Ipo
MiATBEPKeHHS Jep>KaBoI0 COIiaJbHOI MiATPUMKM YYaCHUKIB JIiKBigallii aBapii

1  Tpebentox M.II. Poguna Kropi - naypeatu HobeniBcbkoi mpemii. [Tegaroriuamii mommryk, N@ 1, 117. 2023. C. 48-52.
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Ha YopHo6unbebkiii AEC. UncenenHi my6stikaiiii B 3aco6ax MacoBoi iHpopMariii
BKa3yIOTh HAa MalITaOHiCTh Tpareii i repoism ii sikBigaTopis.

Haii6inbia aBapist B icTopii aToMHO1 iHIyCTpii: Y HABKOJUIIHE CepegoBu-
Ie 3 aKTUMBHOI 30HM peakTopa 6yyio BUKMHYTO 6;113bK0 300 MKi (11-10 18 Bk)
palioaKTMBHUX PEUYOBMH, 10 IPUBEJIO M0 3a6pyaHeHHs 50 500 km? TepuTopii
Vkpainu, ge B 2218 HaceseHUX ITyHKTax MPOXMBAIOTH MOHAL 2,4 MJIH.OCiO.
Haiji6inbiioro pafioakTMBHOTO 3a0pyqHEeHHS 3a3Hajla lLeHTpaJibHA 4YacCTu-
Ha Ykpainu. YuacTp y jmikBigarii B3suiu moHam 526 250 oci6. TTokexXHMKM Ta
TepcoHas, SIKi MepmuMyu MPUNHSIM yaap, 3amobiram 6inpiniii katactpodi,
6araTo XTO 3 HMX 3aruHyB. JIiKBiZaTOpy MpaljloBaiu B yMOBax eKCTpeMaJb-
HOT'O OIPOMiHEHHS, IO MTPU3BEJIO IO CEPIIO3HUX MTPobJieM 3i 3mOpoB’sIM. Me-
IVIKY Biflirpaau repoiuHy posib y JikBigaiii aBapii Ha YAEC, 3a6e3neuyroun
eKCTPeHYy AOIOMOrY, COPTYBaHHS ONPOMiHEHMX, JiKyBaHHS TOCTPOI IMpoMe-
HeBOi XBOpOOM y MOKEKHUKIB Ta ITepPCOHAY, a TAKOXX eBaKyallilo HaceJeHHS.
BoHM pu3MKyBaIu XKUTTSIM, TIPALIOI0UM B 30HAX BMCOKOI pafiallii, MpoBOaSUK
Jle3aKTUBAIlil0 Ta MOHITOPMHT 340POB’SI TUCSY JIikKBigaTopiB. Y nepion 3 1992
no 1995 p. BcecBiTHS opraHi3ailisi oxopoHu 3mo0poB’st (BOO3) 3piiicHuIa
MixkHapoaHy Tporpamy 3a MeguyHuMu Haciaigkamu apapii (IPHECA). Bys
peasiizoBaHMii psif, MIPOEKTIiB 3 aHa/Ii3y MeTOMiB peecTpallii 3aXBOPIOBAHOCTI i
PETPOCIIEKTUBHOI OIiHKY 103 onpoMiHeHHS. Y 1991-1996 pp. MemopianbHMit
SITTOHCBhKMIT GOHI oXopoHM 3m0poB’s CacakaBa mpodiHaHCYBaB HaOiMbINY
IporpaMy MeIMYHOro o6cCTexXeHHs niteil. V xomi wiei mporpamu 6ynn
CTBOpEHi IT'SITh OOGJACHUX MiaTHOCTMYHUX IIEHTPiB, OCHALIEHUX Cy4aCHUM
MOGiTPHUM ycTaTKyBaHHSM. Lli maHi € akTyaqbHMMM i Ha MOTOYHMIT yac.
Kpamymu gocmigskenusimu 2002 poky BM3HAHO pOOOTHU IIPO 3MiHY eKcrpecii
reHiB p16INK4A ta p15INK4B mij BIuiMBoM TpMBaIOTO OKCUIATUBHOIO CTpecy,
BUK/IMKAHOTO MPOXKMBAHHIM Ha pafialiiiHO 3a0pyJgHEHUX TEePUTOPIsX,
SIK MOKJIMBOIO iHiIliaTopa, IMpoMoTopa uu (dakTopa Mporpecii HMPKOBOTO
KaHIIeporeHe3y, BIIEpPIIIe OMMCAHO TaK 3BaHUI «UOPHOOMUIbCHKUI LIUCTUT» Y
MeNIKaHIIiB 3a0pyIHEHUX TePUTOPIil, 3 UMCIEHHMMM ocepeaKaMy AMCIIIa3ii
ypoTeJiilo Ta paky in situ B acoiiallii 3i ckjiepo3om i riaqiHO30M CIIOJY4YHOI
TKaHMHM Ta aHTioreHe30M 0e3 3HAYHOI 3amajbHOI peakilii Ta 3MiHAMM I'eHiB,
SIKi peryyiiioTh repebir KIiTMHHOTO IUKIY. [0 06CTeKeHHS 340POB’S KM-
TeliB 3a0pyIHEHUX TepUTOpPiit monydmamcs i BUKIamaui Ta crymeHT HMY
imeni O.0. bBoromonp14.
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Otpumani mpod. Hukynoio T.J. ta npod. Moiiceenko B.O. pesynabraTu
CKJIaJIM BUXimHMI iHOpMaLiliHMii 6a3MC OJIs KOPEISLiiiHOTO i MOKPOKOBOIO
IUCKPMMIHAaHTHOTO aHasli3y?. BUKOPUCTOBYIOUM MiHiMaabHMUIT KOMILUIEKC TIO-
Ka3HMKIB CKPUHIHT-METO[iB MiaTHOCTMKM, OTpMMaHa cucteMa Kkiacudika-
LilfHMX TIpaBWJI, siKa O3BOJISE PO3MEXYBaTU CYIyTHi, HedporeHHi e3odaro-
ractpogyonenomnatii (ETII) Ta Ti, SKi BMHMKAIOTh 0e3 ypaskeHHSI HUPOK.
IuckpumiHaHTHA QYHKIIis, SIKa OMMUCY€E HaJeXHiCTh BEKTOpa 10 Kiacy Hedpo-
renHux EI'IIT mae BUTIS,:

Const = 2,2450* X, + 36,4862 * X, + 24,3751 * X5 + 19,2464 *+ X, + 18,2879 * X,
+26,1234 < X+ 9,5674 * X, + 2,2304 « Xg + 2,5665 * X,.

3HaueHHs Const B JaHOMY BUMAJKy JopiBHIOE + 17,8076. SIKil0 BesMumuHa
Const monap 17,8076, To BeKTOpP BiHOCUTHCS A0 Kiaacy Hedporenuux EI'IL, a
SIKIIO iHaKIIle, TO A0 Kaacy cynmyTHix abo ET'ITT npyroi KOHTPOIbHOI TPYMIN.

Ilj1s1 BimHeCceHHSI BeKTOPa CIIoCcTepeskeHb 0 knacy cyryTHix EI'ITT oTpumaHo
HACTyITHe KiacudikaliiiiHe mpaBuiIo:

Const = 84,3224 * X, + 0,9964 * X, + 2,6249 *+ X; + 1,8754 + X, + 2,1234 * X5 +
4,1578 « X, + 3,4821 « X, + 1,8234 « X + 2,2344 + X,

[Tpn BenmmumHi Const < 29,2259 BeKTOp-CIIOCTepeskeHHS TTOBMHEH OyTu
BimHeceHmit 1o knacy cynyTtHix ET'IIIT a6o ET/IIT mpyroi KOHTPOJbHOI IPYIIN.

AnanoriyHo knacudikauirine npasuio st kiaacy ETITT KOHTPOIbHOI Ipy-
MY MA€ BUTJISIA,:

Const = 98,2823 + X,+ 0,0219 * X,+ 3,5241 - X;+ 0,0432 « X, + 0,0143 « X5+
0,3840 * X+ 2,6541 * X,+1,3561 * X+ 2,1576 * X,.

ITpu 3HauveHHsx Const < 51,6257 BeKTOp CIIOCTEpPEsKeHHSI HAIEXUTh 0
HedporeHHMx a6o cymyTtHix ETIL.

CyKYITHICTh KITiHiKO-71a60paTOPHO-iHCTPYMEHTAIbHUX TTOKA3HUKIB IJIST V-
(depeHILialIbHOI OiarHOCTUMKYM TTepBMHHMX i BTOpuHHMX ELMIT (X,-TpMBaIicTh
racTpOeHTEePOJIOTiYHOrO0 aHaMHe3y, X,- TPUBaIiCTb HeGPOJOTiYHOTO aHaMHe-
3y, X;-Tiepebir OCHOBHOTO 3axBoproBaHHS, X,-cramist XHH, Xs-kminiuHa rpy-
rma XI'H, X¢-Bup rineprensii, X,-ipugosnoriudi osHaku ypaskeHHs KT, X-3MiHn
aypajbHO-eMiCiiiHUX CTpPMMepiB racTpOAyoOJeHaJbHOI 30HU, X,-3MiHM ejlek-
TponpoBigHocTi BAT mepupianiB E, IG, R), 3a6e3meunna 96,34 % piBeHb po3-
nisHaBaHHS HedbporeHuux ETAIL, 95,56 % — KI' N2 2 i 85,27 % — mjst CymyTHIiX

2 Moiiceenko B.O. Kniniyna ouinka ¢i3uyHMX MeTOAIB AiarHOCTMKM Ta JiKyBaHHS ypaskeHb e30QaroracTpoayoeHanbHOi
30HM Y XBOPUX Ha XPOHiuHMI1 mtomepynonedpurt I.m.H. Kuis, 2000. 250c.
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ET'ITI. 3a morioMororo piBHSIHHS MaxayiaHo6ica BCTAHOBJIEHO, 1[0 MaKCUMAaJIbHi
PO36IKHOCTI iCHYIOTh MiK K/TacaMy BTOPUHHMX i nepBuHHMX ET/ITT (HeporeHHMX
i Apyroi KOHTPOIBHOI TPYTIN), TOAI SIK MiXK KllacaMy BjlaCHe TePBUHHUX (CYITyTHiX
yy ETZITTKT N2 2) 11i po36ixkHoCTi MeHIi. Ha mifcTaBi oTpyMaHMX JaHUX CTBOPEHO
KOMIUIEKC HeiHBa3MBHMX CKPUHIHT-METOAIB MiarHOCTUKM, SKMIi 3ab6e3reunB
BMCOKMI1 piBeHb pO3Mi3HaBaHHS ypakeHb ET/I3: y xBopux 6e3 ypakeHHSI HUPOK —
73,41 %, nnst cynytHix ETTT —69,48 %, nnst HedporeHHux — 77,88 % i mo3BONMB
Ha paHHiX eTarnax ypakeHHsI HUPOK BepudiKyBaTu iarHO3, BUSICHUTY XapaKTep
IIaTOJIOTIYHOrO IIpoliecy (OHO-, JBOOIUHMIA; TOCTPUIA, XPOHIUHMIA, 3aIIa/IbHIIA,
nuctpodiyHMii Ta iH.) Ta MopyiieHHs (YHKIIi OpraHiB TpaBJeHHS i HUPOK,
CKOPOTUTM 06’€M HiarHOCTUYHMX MPOLIEIYP Ta Yac iX MPOBeIeHHS, 3MEHIIUTA
PU3UK BUHMKHEHHS YCK/IaJHEHb.

TakuMm UMHOM, 3HAUHMI1 BKJIaJ, B CIIOCTEPEsKeHHS 3a 3I0POB’SIM JIiKBiaTOPiB
aBapii Ha YAEC Ta kuTeJiiB 3a6pyaHEHMX TEPUTOPiii BHECIM HAYKOBILi-MeIVKA
HanioHasbHOro MeguuHoOro yHiBepcuteTy iMeHi O.0. Boromoiibiis.
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FEATURES OF THE PROCESSES OF FORMATION
OF HEALTH-PRESERVING COMPETENCE OF
SCHOOLCHILDREN AND THEIR CHANGES IN THE
DYNAMICS OF A 20-YEAR PERIOD IN THE CONTEXT OF
THE INFLUENCE OF EXTERNAL ADVERSE FACTORS

Against the backdrop of significant scientific and technical progress in the
medical field over the past decades scientists have increasingly recognized
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that key determinants of health lie both within and far beyond the direct
control of the health sector. No matter how perfect the system of monitoring
the health of the population may be, it forces specialists to work with the
consequences of those risky actions that individuals and social groups.
Therefore, the question of determining the factors that directly influence
the formation of a healthy (or risky) lifestyle among school pupils, who are
in a critically important age period that can largely determine the direction
of their future life, including in terms of the formation of their health, is
particularly acute. The basis of primary prevention in the field of health
promotion of adolescents is the actualization of health-preserving behavior,
the formation of a healthy lifestyle through increased individual control over
one’s own health, deepening hygienic knowledge, as well as the elimination
of external factors and interdisciplinary systemic measures for the health
protection of schoolchildren!.

Scientific research was conducted on the basis of secondary education
institutions in Vinnytsya among 867 pupils, including 412 young men and 455
young women. Among them 2 comparison groups were identified, namely:
schoolchildren aged 15-17, born during or immediately after the Chernobyl
accident and studying in the 2000s, and schoolchildren aged 15-17, born in 15-
20 years after the Chernobyl accident and studying in the 2020s.

The general level of pupils’ awareness of their individual health, the level
of formation of healthy lifestyle skills, as well as a sanitary and hygienic
examination of their living and learning conditions, general health indicators
were determined, a hygienic assessment of the features of educational and
extracurricular activities was carried out, as well as an analysis of the social
and household aspects of the organization of daily life of schoolchildren, an
assessment of the features of the formation of cognitive, value-motivational
and behavioral components of health-preserving competence of schoolchildren
and determination of the level of their individual health were carried out, a

1 Holliman, A., Waldeck, D., Jay, B. et al. (2021). Adaptability and social support: examining links with psychological
wellbeing among UK students and non-students. Front. Psychol. 12, 636520. https://doi: 10.3389/fpsyg.2021.636520
[in English]; Liu, C., Li, H. (2018). Stressors and stressor appraisals: the moderating effect of task efficacy. J. Bus.
Psychol. 33, 141-154. https://doi.org 10.1007/510869-016-9483-4 [in English]; Polka, N. S., Serheta, I. V. (2012).
Aktualni problemy psykhohihiieny ditei i pidlitkiv: shliakhy ta perspektyvy yikh vyrishennia (ohliad literatury i
vlasnykh doslidzhen) [Actual problems of psychohygiene of children and adolescents: ways and prospects of their
solution (review of literature and own research)]. Zhurnal NAMN Ukrainy — Journal of the National Academy of Sciences
of Ukraine. 18 (2), 223-236. [in Ukrainian];Voloshyna, V., Denysiuk, O., Varina, H.. et al. (2022). Psychological features
of modern elderly people’s active life position. Wiadomosci lekarskie. LXXV (Issue 2 February 2022), 333-337. https://
doi.org 10.36740/WLek202202101 [in English].
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study of the features of the processes of formation of psychophysiological
adaptation and development of psychophysiological functions of the pupils
was carried out, as well as an analysis and systematization of the features of
monitoring the health-preserving competence of modern adolescents and study
of the influence of the individual concept of health on its formation competence
of modern adolescents and study of the influence of the individual concept of
health on its formation.

The data obtained during the study of social and housing aspects of the
organization of everyday educational and extracurricular activities of young
men and young women who were in general secondary education institutions
identified mainly favorable social and material conditions of permanent
residence of modern school pupils in the dynamics of the time of the observations
conducted, revealed that the number of young men and young women living in
individual houses almost doubled against the background of a decrease in the
share of pupils living in separate apartments, and showed signs of a significant
improvement in microclimatic conditions during the studied period, the main
reason for which should be considered the widespread use of various climate
technology at present, primarily air conditioners, convectors, etc. The results,
which were unchanged in their content, were also characteristic of pupils in
the comparison groups, obtained during the study of indicators of subjectively
meaningful assessment by the families of the studied pupils of the features of
their life activities, relationships in families and their socio-economic status,
the nature of their parents’ professional activitiesc.

Over the past two decades, significant changes have been recorded in the
structure of adolescents’ lifestyles. In particular, a significant deterioration in
sleep patterns was found, which was especially true for young women: more
than 50% of them slept less than 6 hours a day in the 2020s. In general, the
proportion of adolescents who slept less than 6 hours increased more than
threefold among young men and fivefold among young women, and in the of
«schoolchildren 2020» group among young men, this proportion was 33.0 %
among young men and 34.0 % among young women. The duration of night
sleep, which was from 6 to 8 hours, was characteristic of 33.0 % of young men
and 34.0 % of young women, respectively, and the duration of night sleep,
which was from 8 hours and more, was characteristic of 33.1 % of young men
and 12.1 % of and young women, respectively. Insufficient motor activity is
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characteristic of the vast majority of pupils. On average, the motor component
in the structure of the daily time budget is 1-2 hours, and in 20,0 % of pupils
it does not reach the level of 1 hour. In general, it should be noted that the
generalized level of duration of the motor component in the daily time
budget among the studied pupils in most cases did not reach the normative
values, which are 3-4.5 hours for young women and 3-4 hours for young men
respectively. At the same time, a sharp increase in «screen» time among
adolescents was established, which in the 2020s exceeds 3 hours daily for
more than 90,0 % of respondents. This trend is accompanied by a pronounced
decrease in the time spent outdoors. It was determined that among pupils
belonging to the «schoolchildren 2000» group, 44.8 % of young men and
43.5 % of young women had experience smoking. In contrast, among pupils
belonging to the «schoolchildren 2020» group, 40.1 % of young men and 46.8
% of young women of the same age had experience of smoking, i.e. among
young men the percentage of those who had experience of smoking decreased
by 10.5 % (p<0.05), among young women, on the contrary, it increased by 3.0
% (p<0.05). In the group of schoolchildren of the 2000s, 18.5 % of young men
and 22.3 % of young women had never consumed alcoholic beverages, in the
group of schoolchildren of the 2020s this share was 17.3 % of young men and
20.1 % of young women. In the «2020 schoolchildren 2020» group, in general,
the beginning of alcohol use shifted somewhat to older adolescence. A similar
trend was observed with regard to attempts to use narcotic substances.

Most schoolchildren characterized their own daily routine as moderately
stressful and identified the presence of a number of fairly significant
manifestations of exceeding the hygienically justified normative parameters
of the maximum permissible duration of pupils’ daily stay at school. It was
found that in the «schoolchildren 2000» group only 62.8 % of young men
and 55.1 % of young women complied with the requirements for a rational,
based on hygienic positions, daily routine, while in the «schoolchildren 2020»
group only 58.3 % of young men and 59.7 % of young women complied with
the requirements for a rational, based on hygienic positions, daily routine, i.e.
more than %2 of adolescents admit that they do not comply with the hygienic
requirements for the rational organization of daily activities and, therefore, the
optimal regimen, which, of course, has an adverse effect on their physical and
psychological well-being.
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Studies conducted over the past 20 years show that indicators of internal
locus of control, personal responsibility for health, and the desire of high school
pupils to know more about health are important cognitive and motivational
determinants of a healthy lifestyle among modern schoolchildren, as they are
associated with a wide range of both positive and negative forms of behavior
related to individual health. However, the correlation analysis indicated that
young women who declared personal responsibility for health tended to avoid
risky behaviors, while young men who declared responsibility for their own
health often did not reflect this belief in real actions.

During the research the leading components of the individual concept
of health were analyzed in the context of the formation of health-preserving
competence of young women and young men and the main levels of its
formation were determined. It was established that the individual concept of
health is an assessment by the individual of his own current state according to
the indicators of the individual norm, personal understanding of the essence of
health and the goals of its preservation, individual attitude to diseases and the
degree of volitional regulation of his own activities. It was found that it is quite
appropriate to introduce such a term as subject medical literacy, which defines
the individual’s mastery of specific knowledge, skills and abilities on individual
topics related to health preservation.

It is substantiated that the following provisions should be noted as scientific
bases of hygienic assessment of health-preserving competence of modern
schoolchildren 15-17 years old:

- taking into account the leading components of the individual concept
of health, namely cognitive (levels of education in the field of health,
in particular regarding one’s own genetic, physiological, hygienic and
psychological capabilities, methods and means of control, preservation
and development of one’s health; value-motivational (awareness of the
value of individual health, system of basic hygienically significant needs,
motivation for health-preserving behavior) and behavioral (level of
assimilation of specific models of a healthy lifestyle and technologies of
health-preserving activity);

« taking into account and applied implementation of the leading vectors
of orientation of health-preserving technologies, namely: biological
behavioral, psychological behavioral and social behavioral vectors;
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+ taking into account the main levels of formation of the individual
concept of health: optimal (characterized by high medical literacy,
objective self-assessment of health, awareness of the value of health
and one’s own responsibility for it, as well as a healthy lifestyle), low
(characterized by insufficiently harmonious development of various
areas, with insufficient depth of knowledge, skills and abilities in the
field of health, shaky motivation, unsystematic health-preserving
practices) and unsatisfactory (characteristic of individuals with low
medical literacy, unformed number of basic life skills and abilities,
distorted motivation for health, inadequate self-assessment of one’s
own health and resort to risky forms of behavior);

 direction of practical activities and development of preventive
programs, which should be focused on deepening medical knowledge,
critical rethinking of common myths about health and the formation of
a negative attitude towards risky behavior. implementation of programs
for the formation of a responsible attitude towards health, taking into
account gender characteristics, age psychology and modern social
challenges too.
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RADIOECOLOGICAL SAFETY
IN ENVIRONMENTAL EDUCATION
CURRICULA

Radioecological monitoring and safety is a rapidly evolving field of knowl-
edge in a modern society. No country is able to cope with the challenges of
today, so adherence to common values and standards becomes an inviola-
ble condition for the development of radioecological monitoring and safe-
ty in the world. One of the key factors in the sustainability and greening of
the economy and society is the environmental education. Given the peculiar
status of Ukraine as a country with increase radiation risks, radiation safety
must be promoted from just a specialized skill to the necessary component of
general professional and societal safety culture and form a part of environ-
mentalist professional profile.

Environmental education covers the questions of the universe, which
concern all countries and societies. These are the problems of planetary con-
nections, space debris, the impact of solar radiation on the Earth’s magne-
tosphere, atmosphere and biosphere; forecasts of a possible physical picture
of the world after a nuclear catastrophe, if such an explosion; global envi-
ronmental challenges related to pollution of the oceans, Earth’s atmosphere
and lithosphere. A global understanding of the environmental safety, a new
worldview of science, which can influence the constructive political activities
of people, is born and develops. And such a system of views must have a cer-
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tain philosophical foundation. It should be based on the new knowledge and
interpretations that have emerged in the Natural Sciences of our time, espe-
cially in physics, biology and geology. The development of a global worldview,
on the other hand, contributes to the idea of globalization in education, the
process of interaction of national education systems, transnationalization of
education, universalization of a number of educational standards, character-
istics and parameters and the formation of a global education system. This
path is relatively long, requires the expansion of communications, including
the development of exchange programs for students, teachers and research-
ers. In this sense, we would like to note one of the most acute problems of
modern education — the growing information chaos. Currently, the num-
ber of connections between people and especially between different areas
of knowledge is rapidly growing. But the amount of information that falls
on a person is growing many times faster. As a result, the necessary (and
not only useful) information is immersed in the chaos of “noise”, and with
the existing education system, it is almost very difficult to identify the de-
sired signal and to interpret it. In this respect it is worth attention to focus
on environmental education in English. The Environmental Studies depart-
ment at National University “Kyiv Aviation Institute” has been developing the
environmental education in English since 2001 at the Bachelor and Master
levels'. Educational and Professional Programs “Ecology and Environmen-
tal Protection” are currently in force. Unfortunately, many of our graduates
found their career opportunities abroad as this background is of high demand
in other countries. We have to hope that sooner or later it will become more
demanded in Ukraine as well. The importance of the environment and its
safety for humans and biota in general is directly or indirectly the subject of
study of many disciplines in the “Environmental Protection” curricula. Ge-
ology and Fundamentals of Mineralogy, Soil Science consider environmental
hazards of geological character while Ecology, Aviation and Space familiar-
ize the students with knowledge of the atmosphere safer conditions for liv-
ing beings. A series of disciplines like Environmental Monitoring, Modeling
and Prognosis of Environmental Conditions, Environmental Safety, Remote
Methods in Ecosystem Studies, Ecobiosafety, and others, emphasize different

1 JOymap T.B., Caenko T.B., Pagomcbka M.M., SIBHIOK A.A. EKostoriuHa ocBiTa aHIIificbKOI0 MOBOIO Y BUIILij KO // Buwa
ocgima Ykpainu. 2022. N2 1-2. C. 63-71.
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approaches on safety in dramatically changing environment. Obviously, most
of the educational literature in the original sources is in English on the one
hand. On the other hand, the ability to solve most environmental challeng-
es in compliance with environmental safety standards in the modern world,
and hence the possibility of employment, is real only through international
cooperation at the expense of international grants?. Therefore, knowledge of
professional English with knowledge of environmental terminology expands
the opportunities for young professionals for further employment and career
growth. The future of the environmental education in English in our country
is still ahead>.

Radioecological monitoring and safety is an integral part of almost all the
curricular disciplines just mentioned. The discipline “Environmental monitor-
ing” includes topics on radioecological monitoring and safety of Nuclear Power
Plants as well as radiation safety within the infrastructure of operating uranium
deposits in Ukraine. The discipline of “Wastes utilization and recuperation” in-
cludes an important part of radioactive wastes of different origin and peculiari-
ties of their management. And even a very peaceful discipline “Protected Area”
has to thoroughly analyze and consider the topic of the Chornobyl biosphere
reserve, its objectives, types of activities, the main short-term and long-term
tasks. This peculiarity of development and differentiation of natural and man-
caused radiation in Ukraine has to be as a red thread in many environmental-
ly oriented subjects in general. As none country at least in Europe has those
peculiarities possessing Europe’s largest uranium resources on the one hand
and heavily dependence on nuclear energy on the other. And at least educated
young generation has to be acquainted with this fact and take it into account for
their future activities.

University graduates in the field of radiation safety are expected to develop
a mix of scientific knowledge, technical skills, and regulatory awareness. The
exact profile varies by role, but core competencies are fairly consistent across
academia and industry. They should understand the core principles behind ra-
diation and its effects, be well-acquainted with regulatory and ethical frame-
work, use and interpret result of instrumental measurements of radiation, as

2 Monroe, M. C., Andrews, E., & Biedenweg, K. (2008). A framework for environmental education strategies. Applied En-
vironmental Education & Communication, 6(3-4), 205-216.

3 Mete, D. E. (2018). Incorporating environmental education in English language teaching through Bloom’s revised
taxonomy. Selcuk Universitesi Edebiyat Fakiiltesi Dergisi, (40), 33-44.
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well as model, assess and prognose radiation risks and effects. An important
part of their competency is ability to communicate risks to both technical and
non-technical audiences and be capable to work across fields.

Graduates outside radiation-related majors should also have basic
competencies in radiation safety, though at a much more introductory level.
The reason is simple: radiation isn’t confined to nuclear facilities — it appears
in medicine, industry, research, and even everyday environments. A baseline
understanding helps prevent misuse and accidents, reduce fear, and improve
decision-making.

Non-specialists do not deep technical skills, rather it is important that
they possess practical literacy: basic understanding of radiation, core safety
principles, awareness of health effects and thresholds, ability to compare
radiation exposure to familiar risks (e.g., flights, medical imaging) and
understanding that dose matters more than mere presence. This information
will help them develop and practice safe behavior in common situations and
professional live.

Thus, non-specialists don’t need to manage radiation, but should be able
to understand it, respect it, and respond to it rationally. Even a small amount
of radiation literacy significantly improves safety, decision-making, and public
communication across many professions.

International organizations, especially the International Atomic Energy
Agency, states clearly that radiation safety competence is not limited to spe-
cialists, but should be developed at different levels depending on a person’s role
and exposure risk.

The key principle for the development of consistent radiation literacy is
“graded approach”, which calls for differentiated training of target groups:

« High-level experts must receive deep, specialized education,;

« Workers using radiation must be provided with role-specific training;

» Public and other professionals must have basic awareness built.

Thisis explicitly stated in IAEA safety guidance: even “general workers should
have... basic level education” in radiation protection relevant to their tasks*.

IAEA guidance on building competence emphasizes that radiation safety
competence must be maintained across all categories of personnel, not just

4 International Atomic Energy Agency. (2022). Recruitment, Qualification and Training of Personnel for Nuclear Power
Plants, IAEA Safety Standards Series No. SSG-75, Vienna, IAEA.
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experts, via national systems of education, training, and retraining. Radiation
safety should be treated like basic safety literacy, similar to fire safety or chemical
safety not just a niche technical skill.

In practice this graded training must be provided by universities at all
three levels, but even though regulations are clear implementation varies
widely between countries, universities and programs: training of specialists
in medicine, nuclear engineering has well-integrated radiation safety
education, while business, IT, and humanities have minimal or absent. Both
IATA and WHO have called for stronger integration of radiation protection
into general education®.

Environmentalist are located somewhere between these grades: for en-
vironmental specialists, radiation competence goes beyond general awareness
and becomes a distinct applied domain often called radioecology — a bridge
between environmental science and radiation protection.

Unlike other non-specialists, environmentalists must work with real
contamination scenarios, understand long-term ecosystem processes and assess
environmental and public exposure.

Key areas of expertise for environmentalists are:

v Environmental behavior of radionuclides;

v Transfer through ecosystems (food chains);

v Environmental monitoring & measurement, including sampling and

data analysis;

v anddoseassessment for the public (thisisaclear stepbeyondbasicliteracy);

v Risk & environmental impact assessment;

v Remediation and management;

v Emergency preparedness (environmental perspective);

v Environmental radiation standards & regulation (with the focus on

application, not legal detail)

Ukraine has a particularly strong and practice driven approach to radiation
safety education, shaped by its historical experience and its alignment with
international and European frameworks. Ukrainian regulations, similar to
Euratom and IAEA, require all personnel working with or near radiation
sources to be trained, informed about risks and obligated to follow safety

5  World Health Organization. (2024). Enhancing radiation safety culture in health care: guidance for health care providers.
Geneva, WHO.
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procedures®. Under the influence of the Chernobyl legacy Ukraine often goes
beyond minimal theoretical instruction, especially in relevant regions and
disciplines. Thus, in most of universities, students take courses such as: “Life
Safety” or “Occupational Safety”, which deliver basics of ionizing radiation,
health risks and simple protection principles. This corresponds to baseline
radiation literacy. Field-specific training provided in medical and technical
universities.

In the case of environmental sciences professional, as it was mentioned
above, this set of knowledge is not enough: radiation safety should be a separate
training course and not just an element of occupational safety. However, our
research has demonstrated massive lack of specific and devoted training. Based
on the official data from the Ministry of education of Ukraine, there are 66
university in Ukraine offering Bachelor programs in Environmental Sciences
with 164 competition propositions offered to school graduates in 2025. Among
those only 9 educational and professional programs involve compulsory courses
devoted exclusively to radiation issues and the other 7 which list Radioecology,
Radiobiology or their combination as elective courses.

Thus, taking into account all the mentioned above, education on natural and
man-caused radiation sources as sources of potential hazard to the environment
and the population health, radiation protection measures, has to be embedded
in the environmental training of professionals and coordinated in Ukraine at
national level.

6  IlopsimOK MpOBeIeHHS HaBYaHHS i MepeBipkyu 3HaHb 3 MUTaHb pafianiiiHoi 6e3meKu y mepcoHaly i mocamoBux oci6
cy6’exTiB OKpeMMX BMUZIB JisuIbHOCTI y cdepi BUKOpMUCTaHHS siAepHOI eHeprii, 3aTBep/ykeHMit HakKa3oM [lep)kaBHOI
iHcrekuii simepHoro perymoBanHs YRpainu Bizg 02 skoBTHs 2014 poky N2 150. URL: https://zakon.rada.gov.ua/laws/show/
21549-14#n13 (05.04.2026)
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TEXHOTEHHi KATACTPOOMU:
BAXKi METAAU TA OCOBAUBOCTI
IX AHAAI3Y

TexHOTeHHi (Te€XHOJOTiYHi) KaTacTpody BMHUKAIOTh K pe3yJabTaT aBapiii
Ha TeXHIUHMUX 06’€KTaX, CyIIPOBOAKYIOThCS 3arMOeIITIO JIIofielt Ta eKOIOTiYHMMMU
36uTkamu. TOKCHMYHI peuoBMHM (BasKKi MeTau, OTPYIiHi rasu, 60i0Bi OTpyiiHi
pPEUYOBMHM Ta iHII KCEHOOIOTMKM) BUBUIBHSIOTHCS ITiJi Yac TEXHOTE€HHMUX
KaTacTpod Ta MPU3BOIATH IO OTPYEHHS i 3armbesti sKMBMUX opraHi3miB. Baskki
MeTa/I HAaKOIMMYYIOThCS B IPYHTI, pocaMHax (0Bovi, GPyKTH, sIromu, JTikapchbKa
POCIMHHA CUPOBMHA ISl BUTOTOBJIEHHS JIIKAPCbKUX 3aC00iB), a TIOTIM ITic/st
BKMBAHHS IIMX Xap4yOBMX IPOMYKTIB i JiKapChKUX 3ac00iB MOTPAIUISIIOTH OO
opraHismy Jiofei i TBapuH.

TexHOreHHi aBapii CTalOTh IKEpPeJIOM BUKMUIY BaKKMX MeETasliB: 3a0py/-
HEHHS TPYHTIB Ta Bof: aBapii Ha AEC, maxrax, ¢pabpukax Ta XiMiuHMX 3aBO-
Iax. ABapii NMpPM3BOASTb A0 BUTOKIB MepKypilo, KaJMil0 Ta CBMHIIIO TOIIO.
BinOyBaeTbcst 6i0aKyMysIsIIisi: BaskKKi MeTaIy He PYMHYIOThCS, 8 HAKOTTUYIYIOThCS
B XapUYOBMX JIAHITIOKKaX. MepKypiii i3 MPOMMCIOBUX CTOKiB IME€PETBOPIOETHCS HA
MeTWIMEePKYPiii, MOTparuise Ta KOHIIEHTPYETHCS Y OpraHi3Mi pubu; moragaHHs
Ba)KKMX MeTaJsIiB B OpraHi3M JIIOAVHY BHACTIOK KATaCTPO( BUKIMKAE yPaKeHHS
[IHC (mepKypiit), HUpOK (KaaMiit) Ta KiCTOK (TIIoMOyM). BiIbITicTh 3 BaXKKMX
MeTasliB € He6e3MeyHMU TOKCUKAHTaMMU.
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[onoBHA 0COGMMBICTh BAXKKMX MeTaJliB — BOHM He PYIHYIOThCS, a Iepexo-
ISITh 3 OfHi€l hopMM B iHIINY, 3HaTHI 10 6i0aKyMyssIlii (HaKOMMUYEHHS B TKAHU-
HaXxX KMBUX OpraHiamiB). TOKCMUHICTh MeTajliB 3yMOBJI€HA iXHbOIO 3[aTHICTIO
B3a€EMOJisiTH 3 O6iIkamy Ta hepMeHTaMM Ha KIITMHHOMY piBHi. Baxkki meTann
6710KyI0Th (QYHKIIIi (hepMEeHTIB — 3B’SI3YIOThCS 3 CYIbGriAPMIBHUMM TPYIIAMMU
6i/IKiB, 3yMMHSIIOTh JKUTTEBO BasK/IMBi 6ioxiMiuHi peaxirii. Baxkki MeTany mpu3Bo-
ISITh 10 PO3BUTKY OKUCIIOBAJIBHOTO CTPECY: CTUMYJ/IIOIOTh YTBOPEHHS BITbHUX
pagMKaiiB, ki momkomkyoTh JHK Ta kiiTuHHI MeM6pannu. OpraHisaMm Moxke
MTOMWJIKOBO MPUMHSITY TOKCUUHMI MeTaa 32 KOPUCHUI (MIMiKpisl): TIIoMOyM
3aMillye KaJblIliil y KicTKax, a KaaMiii 3aMilllye IMHK Yy cKiaai pepmeHTiB. Baxkki
MeTa/Iu MalOTh TPUBAJIMIA TIepiofl HaTliBBUBEAEHHS : 1esIKi MOXKYTb 3aIUIIATUCS
B OpraHi3Mi JecsSITKM POKiB (TTIOMOYM y KiCTKax Mae Iepiof HalliBBUBeIeHHS
1o 20-30 pokiB). OCHOBHI HUISIXM MOTPAIITHHS B OpPTaHi3M BasKKMX MeTasliB:
rnepopayibHUII (BOJA Ta MPOAYKTM XapuyBaHHS ), iHTISIiIHWIA, TpaHCAepMab-
HUI: yepes MIKipy (CIIOMyKM MepKypito). Oco6iuBy yBary npuUIiasSiOTh aHATi3y
BaKKMX METaJliB — MMPeICTaBHUKIB «BeJIMKOI TPiiilli» IK Haii6GiapIn Hebe3Ieu-
HUX 7151 JIIOe¥i i HABKOJIMIIIHBOTO CepeqoBUIla — MEPKYPilt, ITIOMOYM, KagMiiA.
MepKypilt ypaxkye 1ieHTpaabHy HEpPBOBY CUCTEMY, CIIPUUYMHSIE TPEMOD, BUKIIN-
Kae IMOpYIIeHHsT maM’siTi Ta 30py. [I1loMOyM TOpyIIye CUMHTE3 reMOTIIOobiHY,
raJibMy€ pO3BUTOK MO3KY Yy AiTel, Bpaxka€ HMpKu. Kagamiit HAKOMMUUYETHCS B
HUPKax (HUPKOBA HEJOCTATHICTb), PyIHY€E KiCTKOBY TKaHUHY'.

3a6pyaHEeHHST HaBKOJIMITHbBOT'O CepeOBUINA BasKKMMM MeTajlaMy BHACTi-
IIOK aHTPOTIIOTe€HHOI MisIIbHOCTI a60 MPUPOIHUX MPOIIECIB € CEPIT03HOIO MPO-
6;1emo10. Baskki MmeTasnu 3yCcTpiualoThCs B IPYHTI B pisHMUX hopMax, sIKi Biapis-
HSIIOTHCSI 3@ CBO€IO OiomocTymHicTI0. [eoxiMiuHa MoBeiHKA BasKKMX MeTalliB
y I'PYHTi, iX MOTJIMHAHHS POCJIMHAMM 3ajekaTh Bif hi3MKo-XiMiyHUX BIaCTU-
BOCTei I'pyHTY. MeTanu nepeBaskHO HAKOTIMYYIOTHCSI B KJIIITMHAX KOPEHiB ue-
pes ix 6J0KyBaHHS KaclapiaHOBUMM cMykkamu. HagmipHe HaKOTIMYeHHS iX
Yy POCIMHHIN TKaHMHI moripirye a6o 6;10Kye 6ioximiuHi, isionmoriuni Ta Mmop-
dbomnoriuHi GyHKIiT pocanH. Baskki MeTanu CIPUUNHSIOTH IIKiAJIVBUIA BIUIVB

1 Qadir A., Hashmi M. Z., Mahmood A. Xenobiotics, Types, and Mode of Action. In: Hashmi, M. Z., Kumar, V., and Varna, A.,
Eds. Xenobiotics in the Soil Environment. Monitoring, Toxicity and Management. Cham: Springer International Publishing
AG. 2017. P. 1-7; 2 Abdelbary K., Ali M., Abdelfatah A. New Biofilter Media for Heavy Metals Removal From Aquaculture
Wastewater. Misr Journal of Agricultural Engineering, 2022.0(0). https://doi.org/10.21608/mjae.2022.174352.1091; Abdel-
Shafy H. 1., Mansour M. S. M. A review on polycyclic aromatic hydrocarbons: Source, environmental impact, effect
on human health and remediation. Egyptian Journal of Petroleum. 2015. Vol.25. N2 1. P.107-123; Ahmad A., Das S.,
Ghangrekar M. M. Removal of xenobiotics from wastewater by electrocoagulation: A mini-review. Journal of the Indian
Chemical Society 2020. Vol. 97. N 4. P. 493-500.
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Ha pi3Hi ¢iszionoriuHi mpolecu B powiMHaxX: Ha KJAITMUHHOMY PiBHi TOKCUY-
HiCTh BaKKMX METaJIiB MIPU3BOAUTD 0 IMOPYIIEHHS OKMCHO-BiITHOBHOTO 0a-
JIAaHCY Ta BUKJIMKAE OKUCTIOBAJIbHMI CTpec. B yMoBax cTpecy poCAHY MalOTh
YMCJIeHH] 3aXMCHI MexaHi3Mu 1151 60pOThOY 3 TOKCUUHICTIO BAXKKUX MeTaliB,
SIKi BKJIIOUAIOTh 3HMKEHHS TOTIMHAHHS BaKKMX MeTalliB, iX CeKBecTpalliio y
BaKyoOJIi, 3B’I3yBaHHsI (iToXesaTMHAMM Ta aKTUBAIlil0 aHTMOKCUMIAHTiB. Ha
ChOTO/IHI OTPYEHHS BiOYBalOThCS Uyepe3 BXXKMBAHHS POCJIVH, MPOAYKTIB Xap-
YyBaHHS POCIMHHOTO IMOXOAKEHHS, 1110 MICTITh BaxXKi Metanu (BM). Baxki
MeTaI MOXYTb OYTU MPUCYTHIMU Y CUPOBMHI apMaKOMeiHUX POCIMH Ta
JiKapChbKUX 3aCc06iX POCIMHHOIO MOXO/3KeHHS SIK pe3y/lbTaT aHTPOIOTeHHO1
IisIIBHOCTI JTIOAVMHM, TEXHOT€HHMX KaTtacTpod, BMOYXiB i yac BiliCbKOBUX
nof il Tomo. TOKCMYHICTh BaXKKMX MeTasiB MOB’I3aHa 3 MIMPOKUM CIIeKTPOM
HeCIIPUSITAUBUX HACTIIKIB mJis1 300poB’s. lle — auchyHKIiS MeviHku, HU-
POK, ceplisl, JeTaabHMII Hacaigmok. HaTypanbHi pocinHHI 3ac006M YacTo Mi-
CTATb CUHTETUYHI KOMIIOHEHTH, SIKi, TAKOX, MOXYTb MiCTUTU HEMTPUITYCTUMI
JOMIIIIKM, 110 BIUIMBA€ Ha SKIiCTb JIiIKAPChKMUX 3aC006iB Ta YCKIAOHIOE iXHii
dbapMaleBTMUHMIT 260 XiMiKO-TOKCUKOJIOTIUHMIT aHaTi32.

He3Baxkalouy Ha 3HA4Hi AOCSITHEHHSI B Tajy3i OpraHiyHOro CUHTEe3y, 3a-
1[iKaBJIEHICTh Y POCIMHHMX JIIKAPChKUX 3aC00aX 3a/IMIIAETHCSI BUCOKOKW. KoskeH
TpeTiit TikapchbKuii 3aci6 Ha papMalleBTUYHOMY PMHKY BUTOTOBJIEHM 3 JTiKap-
CbKO1 POCIMHHOI CMPOBMHMU. BesinKa KiJbKiCTh Mpernaparib, [0 BUKOPUCTOBY-
I0ThCS [IJIS JIIKYBaHHS CepLEeBO-CYAMHHMUX 3aXBOPIOBAaHb, € JTiKapCbKUMM 3aCO-
6aMM POCTMHHOTO MOXOIKEHHS .

3a maHuMmu BcecBiTHBOI opradisaiii oxoponu smopos’st (BOO3), yacTtka
JiKapChKUX 3aC06iB POCTMHHOTO MOXOIKeHHS csrae 60 %.

BaskmBO0O Mpo6sIeMOI0, 110 06MEXKYE BUKOPUCTAHHS JIIKAPChKUX POCJIVH Y
MeJUIIMHI, € CKOPOUEHHS TepUTOPIii, IKi He 3a3HAI0Th aHTPOIIOT€HHOTO TUCKY.

2 Nikulin, A.; Potanina, O.; Alyussef, M.; Vasiliev, V.; Abramovich, R.; Novikov, O.; Boyko, N.; Khromov, A.; Platonov,
E. Development of a method for the determination of cadmium, lead, and arsenic by the ETAAS method in medicinal
plant raw materials. Farmacia 2021, 69, 566-575; Chaplygin, V.; Dudnikova, T.; Chernikova, N.; Fedorenko, A.;
Mandzhieva, S.; Fedorenko, G.; Sushkova, S.; Nevidomskaya, D.; Minkina, T.; Sathishkumar, P.; et al. Phragmites
australis cav. As a bioindicator of hydromorphic soils pollution with heavy metals and polyaromatic hydrocarbons.
Chemosphere 2022, 308, 136409; Erofeeva, E.A. Hormesis in plants: Its common occurrence across stresses. Curr.
Opin. Toxicol. 2022, 30, 100333.

3 Zhang, Z.; Song, J.; Zhang, H.; Zheng, Z.; Li, T.; Wu, S.; He, B.; Mao, B.; Yu, Y.; Fang, H. Analysis method development
and health risk assessment of pesticide and heavy metal residues in Dendrobium Candidum. RSC Adv. 2022, 1, 6869-
6875; Luo, L.; Wang, B.; Jiang, ].; Fitzgerald, M.; Huang, Q.; Yu, Z.; Li, H.; Zhang, J.; Wei, J.; Yang, C.; et al. Heavy metal
contaminations in herbal medicines: Determination, comprehensive risk assessments, and solutions. Front. Pharmacol.
2021, 11, 595335; 10Rojas, P.; Ruiz-Sanchez, E.; Rios, C.; Ruiz-Chow, A.; Resendiz-Albor, A.A. A health risk assessment
of lead and other metals in pharmaceutical herbal products and dietary supplements containing Ginkgo biloba in the
Mexico city metropolitan area. Int. J. Environ. Res. Public Health 2021, 18, 8285-8304.
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He 3aBXayu MOKIMBO 3arOTOBJIIOBATY JIIKAPCbKY POCIMHHY CUPOBUHY JILILIE 3
eKOJIOTIYHO YMCTUX TepuTopiii. OOHUM 3 aKTyaJbHUX 3aBIaHb Y Cy4aCHOMY
dbapmaleBTMYHOMY aHaJli3i € MOHITOPMHT MOSKIMBOCTI BUKOPMCTAHHS JIiKapCh-
KUX POCJIVMH, 110 3POCTAIOTh ITi, TEXHOTEHHUM TUCKOM, Y JIIKyBaJbHUX LJISIX Ta
YIOCKOHAJIEHHS iX aHasi3y. JIikapchbKi POCIMHHI MaTepiaan MOKYTb OYTH JKe-
penoM NOTPaIVISIHHS 10 OpraHi3My JIIDAVMHY TOKCUMKAHTIB, B IIepITy yepry — Bax-
KUX MeTaJiB, MecTULMIIB, iHIIMX KCeHOoOioTuKiB. YacTille y HaBKOJIMITHbOMY
cepemoBUIIi 3HAXOMATHCS BaskKi MmeTaym. Lle — riioMoOym, Kaimiii Ta MepKypiii.
OCHOBHMMM [KepesiaMy IIMX MeTaliB € TPAaHCIIOPTHiI 3aco6u, MMPOMMCIIOBI Ta
TeIJIOBi eJIeKTPOCTaHILii, CMiTTECTIATIOBAIbHI 3aBOJM TOIIO™.

st aHani3y JAiKapchbKOi POCIMHHOI CMPOBUHM Ta POCAMHHUX JTiKapPChKUX
3aco6iB TpaaMIliifHO BMKOPUCTOBYBAJIM MeETOZ, TarnepoBoi xpomaTtorpadii ta
KoJIopuMeTpio. ITisHile 6y/10 BIIpoBaIyKeHO OiIbIIl CyyacHi MeTOAM Ta iX KOM-
6iHarii, HarpuKIamd, pigMaHa XpomaTorpadis-YO-crnekrpodoTomeTpis.

IcHye 6araTo MeTOZiB BUSBJIEHHS 3a0pyIHEHHS BaOKKMMM MeTajaMu B
pocaMHax: XiMiUYHMII aHali3, eleKTpoXiMiuHa aHOAHA BOJbTaMIIEpOMETpis,
ynbrpadioneroBa Buauma crekrpodorometpisa (YP), BucokoedekTBHA pi-
nuHHa xpomatorpadisi (BEPX), aromHo-abcop6uiiiHa cnekTpoMeTpist (AAS),
Mac-CIeKTPOMETpis 3 IHAYKTMBHO 3B’$13aHOI0 IJIa3MOI0, ONTUYHA eMicCiiiHa
CIIEeKTPOMETPis 3 iHAYKTUBHO 3B’s13aH010 masmor (ICP-OES) Tomo. Lli meToau
MaloTh BMCOKY TOYHICTb BUSIBJIEHHS, OHAK BOHM TPYAOMICTKi Ta CKIaHI s
nornepeaHboi 06po6KM 3pasKiB. MeToay MalOTh OOMEKEHMI [iara3oH BUSIB-
JIeHHS], 1[0 He MOKe BilIIOBiZaTy BMMOTram eKOJIOTi4YHOro, IMIBUAKOrO Ta Mac-
MITAOHOTO BUSIBJIEHHSI. 3 PO3BUTKOM ONITUYHMX MPUIALiB YYT/INBIiCTb OMTUYHOI
creKTpockomii Bisyasisarii 6ysa mokpaieHa Ta 3aCTOCOBaHa JJIS1 BUSIBJIEHHS
BAXKMX METATiB y pOCIMHAX 3aBISKM MMPOCTUM IiepeBaraMm, 10 HagarTbCs
CIIEKTPOCKOIII€I0.

[TosiBa cyyaCHMX aHaJITMYHUX METOZIB aHAJIOriYHa OPraHOJEeNTUYHOMY
CUHTe3Y, IKIi1 BimOyBa€eThCs IiJ yac BMOOpPY JikapchbKoi pocamum. CydyacHi iH-
CTpyMEHTaJIbHI MeToaM MigBUIIIN e(PeKTUBHICTh aHami3y, ineHTHdiKalio Ta
OILIiHKY SIKOCTi JiKapChKOI pOCIMHHOI cMpoBMHU. [TosiBa Ta 3aCTOCYyBaHHS KOM-
6iHallii iHCTPYyMEHTaJIbHUX METOIB CTA/IM MOXK/IUBUMM i KOPUCHUMM 3 PO3BUT-

4 Zhang,Z.; Song, ].; Zhang, H.; Zheng, Z.; Li, T.; Wu, S.; He, B.; Mao, B.; Yu, Y.; Fang, H. Analysis method development and
health risk assessment of pesticide and heavy metal residues in Dendrobium Candidum. RSC Adv. 2022, 1, 6869-6875;
Pirhadi, M.; Shariatifar, N.; Bahmani, M.; Manouchehri, A. Heavy metals in wheat grain and its impact on human health:
A mini-review. ]. Chem. Health Risks 2022, 12,421-426; Guo, C.; Lv, L.; Liu, Y.; Ji, M.; Zhang, E.; Liu, Q.; Zhang, M.; Li, M.
Applied analytical methods for detecting heavy metals in medicinal plants. Crit. Rev. Anal. Chem. 2023, 53, 339-359.
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KOM KOMIT'IOTEPHMX CUCTEM Ta iHCTPYMEHTIB yIpaBIiHHS AaHuMu. Lle no3Bo-
JIUJIO IBUJIKO Ta BMOIPKOBO CMHTE3yBaTH iHQOpPMAaIlilo 3 iHCTPpYMEeHTaTbHUX Ta
AHATITUYHUX CUTHAJIIB JaHUX’.

3 BMKOPMUCTAaHHSIM KOMOIHATOPHOI amapaTypu 3’IBUIMCS KOMOGiHATOPHI
MeToau 06poOKM JaHKUX: MeTaboIoMHe IPodiIoBaHHS, aITOPUTMM PO3ITi3HA-
BaHHSI 00pa3iB Tomo. Ile po3mmpuao aHATITUYHI MOKIMBOCTI, OZHOYACHO
3MEHIIYIOUM YacC aHali3y Ta HeoOXigHicTh iHTepmpertarii. CyyacHa TeHeH-
Ilis BUKOPMCTAHHSI KOMOIiHAaTOPHUX METOMIB IMPUCKOPUIA TEMIIM PO3BUTKY
AHATITMYHNMX METOZiB Ta MOXK/IMBOCTEN, 110 TTIOB’SI3aHi 3 MMM JOCTiIKeHHSIMIA.

CrnieKTpOCKOMisl TMOAUISIETbCS Ha MOJEKYISIDHY Ta aTOMHY [Ji aHasi3y
POCIMHOIO MaTepialy BiAITOBIIHO IO Pi3HUX peakiliii Ha BaXkKKi MeTanu. ATOMHY
Ta MOJIEKY/JISIPHY CIIEKTPOCKOIIiI0 BUKOPUCTOBYIOTh [JisI BUSIBJIEHHSI CTpecy
BOXKMX METaJiB Yy POCAMHHMX 3pa3Kax. TpaAuiiiiiHi MeToOU MOESHYIOTH i3
CITEeKTPOCKOTIi€10 JIJIS1 BUSIBJIEHHS BaXKKMX METaJIiB y pocianHax. Take o€ JHaHHS
3HAYHO IMiABUINYE e(EeKTUMBHICTh Ta TOYHICTb BUSBJIEHHS, IO3BOJISIIOUA
MPOBOAUTM HOCTIIKeHHS in situ 6e3 wmiueHHs. [loegHaHHSI ONTUYHOI
CIIEKTPOCKOTIii 3 YacoBOI Ta IPOCTOPOBOIO iHMOpMaAIi€l0 PO POCTUHU
IJsT TT06ymoBY 6araTOBMMIipHOi Bi3yanbHOI KiHEeTMYHOI Mogenmi AJjisl OLiHKMU
XapaKTEePUCTUK PO3IOAITY BOKKMUX METAJiB Y POCAMHAX € HOBMM HAayKOBUM
miaxomom. BiH mae TeopeTudyHe eTaJlOHHE 3HAUeHHS [JIs CeJeKIlil Ta 3eeHOol
peMepmiairii.

TakuM UYMHOM, Y aHaji3 JHiKapCbKUX 3aC00iB POCIMHHOTO TOXOMKEHHS
Ta JIiIKapChKOI POCJIMHHOI CMPOBMHM OCTaHHIM YacOM BIIPOBA/KEHO CydJacHi
MeTOIM: TJa3epHO-iHayKOBaHa mpobiitHa criekTpockortrist (LIBS), criekTpockoris
KOMOiHAIlii1HOTO PO3CilOBaHHS, CIIEKTPOCKOIIisSI BUAMMOr0/O/MKHBOTO iHGpa-
yepBoHOro Aiana3oHy (Vis-NIR)/rinepcriekrpanbHa Bisyasisatis (HSI), duyopu-
MeTp xJopodiny.

CrnekTpa/ibHi AaHi BUAMMOrO Ta OmskHboro IY-miamasoHiB OTPUMYIOTH
IIJISTXOM TOUKOBOTO CKaHYBaHHS B IIMPOKOMY Jiiara3oHi JOBXUH XBWb. Yepes
BIUIMB 00epTOHIB Ta KOMOIHOBaHMX BiOpalliii XapaKTepUCTUKYU TTOTIMHAHHS Y
BUIMMOMY OMVKHbOMY [U-CIeKTpi HU3bKi.

5 Rehan, I.; Gondal, M.A.; Aldakheel, R.K.; Almessiere, M.A.; Rehan, K.; Khan, S.; Sultana, S.; Khan, M.Z. Determination
of nutritional and toxic metals in black tea leaves using calibration free LIBS and ICP: AES technique. Arab. J. Sci. Eng.
2022,47,7531-7539; Nguyen, H.M.; Huynh, N. T. K.; Nguyen, N. T. Y.; Ha, L.T.; Pham, T.T. Evaluating the content of some
metal elements in soil and their effects on the total phenolic and flavonoid contents of some medicinal plants using
X-ray fluorescence (XRF) Method. Res. Sq. 2022, 1, 1-24.
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HSI noennye MeTony Bisyasiizallii Ta ClIeKTPOCKOIMii /11 OTPMMAaHHS BU-
COKOpO3[IiJIbHOI CHeKTPaJIbHO-IPOCTOPOBOi iHGOpMallii y BUAMMOMY Ta
6mkHii IY-o6nacti. Meton HSI 3abe3neuye TouHicTh. BiH 3gaTHMIT Bisyasib-
HO BUpasuTu iHopmaiiito 1mpo GeHOTUN pOCAMHHUX 3pa3KiB Ha PiBHI ITiK-
ceniB. HelonmikoM 11bOTO METOAY € Te, 10 TUCSIUi CIIeKTPaIbHMUX CMYT MOXYTb
MIPMU3BECTY A0 HAJIMIIKOBOCTI JaHMX, OIITUUYHOI CKIaJHOCTI.

PaMaHiBCbKMIA CIIEKTP — BUJ MOJIEKY/ISIDHOTO PO3CilOBaHHS, 3aCHOBAaHMI
Ha HEIpPYXHOMY pO3Cil0BaHHiI Magawuyoro cBitTia. CHeKTpu poO3CiroBaHHS
pi3HMX YaCTOT MaJalyoro CBiT/JIa aHATI3yIOThCS AJISI OTpUMaHHS iHdopma-
1[ii TpO KOJMMBAHHS Ta 06epTaHHS MOJIEKY/IM, IJIsi BUBUEHHS CTPYKTYpU MO-
Jiekyau. PamaHiBCbKa CIIEKTPOCKOITiSI Ma€ MPOCTOPOBY PO3AIbHY 3aTHICTh,
XapaKTepPU3YEThCS CTiliKiCTIO 40 Mepelkoy Bif Boau. PamaHiBCbkuii curHan
cy1abKMit, JIerko IMigmaeTbcs BIUIMBY 30BHIIIHIX (GaKkTopiB ((hayopecueHIis).
st BUpilIeHHsT TTpo6ieMy CIaOKOTO CUTHAIY Ta IMEePemKko/ 3ampoIlioHOBa-
HO Pi3Hi MeTOAM pamMaHiBCbKOi CMEKTPOCKOMii — MOBEpPXHEBO-IOCUJIEHe pa-
MaHiBcbKe poscitoBaHHS (SERS). PamaHiBCcbKa CITIEKTPOCKOMiS B MOEAHAHHI 3
MiKpOBi3yaJi3alji€lo J03BOJSIE Bi3yali3yBaTy XiMiuHi CIIOAYKYU B KIITKUHI, HA
MeTaboniuHOMYy piBHi. Lle mormomarae gOCTiIKYBaTH MPOLIEC CTPECY BaXKKUX
MeTaJsliB Ta MpaBuja Mirpailii KCeHoO0iOTUKIB Y pPOCIMHHUX TKAaHMHAX.

LIBS - 11e TEXHOJIOTiSI aTOMHO-€MiCiifHOI CTTIeKTpOCcKomii. BoHa BUKOPUCTOBYE
choKycoBaHMII IMMIY/IbCHMIA Jla3epHMUIt TMPOMiHb OISl TeHeparlii TuiasMu 3
maTepiajiB, aHa/Ii3y€e eJleMeHTHUI CKIaf, 3i CIIeKTPy BUITPOMiHIOBaHHSI.

OcHoBHMMM xapakTtepuctukamu LIBS € 3maTHiCTh BUSIBJISITU BCi eleMeH-
TU, BUSIBJIEHHS 3pa3KiB y Pi3HMUX MaTPULSX, 34ATHICTb 10 BUSIBJIEHHS KiJIbKOX
e/leMeHTiB, BiICYyTHICTb MiATOTOBKM 3pa3sKiB, AiarHOCTHMKAa in-situ Ta mucTaH-
1ilffHe BUSABIEHHS. BMicT Bojoru B 3pas3kax o6Mexye 3maTHicTh LIBS. Bosora
MOsKe 3MEHIINTM iHTeHCUBHICTb BUITPOMiHIOBAHHS Ta BIUIMHYTM Ha CTabisb-
HiCTb CUTHaIYy.

Texuosnoris dnyopecuenilii xaopodiny (CHI-FI) sk boToCHMHTETUUHMIT 30HT,
MOKe BiloOpaskaTy PO3MOJia BasKKMX METaJIiB Y pOCIMHAX. BUKOPUCTOBYIOTh
xjiopodin gk eTasoH. OCTaHHIM YacOM TMOEAHYIOTh CIIEKTPOCKOIMIYHI MeToAu
3 TexHOoJori€l QmyopeciieHIlii xjaopodiny Ajs BMUSIBJIEHHSI Ta Bisyasmisailii
posnoniny Baxkkux MetaniB Cd Ta Cu y pocamHax. BaraTodyHKIioHaabHe
BUKOPUCTAHHSI BBayKA€TbCs e(peKTUBHMUM CIIOCOOOM BUSIBJIEHHS PO3IOAiITY
BaKKMX MeTaJliB Ta peakiiii pOCauH.
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CnekTpasibHi AaHi € CKIaJHMMU Ta BUCOKOPO3MipHUMMU. [I7151 e(eKTUBHOTO
aHaJTi3y JaHMX HeoOXiIHi MeToaM KOMITIOTEPHOTO aHaji3y [Jis 3MeHIIeHHS
PO3MipHOCTI, BUJIyUeHHSI 03HaKOBUX CMYT, MOZ,eTI0BaHHSI TOIIIO.

st cnekTpockortii BukopuctoByioTh HSI, RS Ta CHI-FI Tpaguiiiiivi meTonu,
SIKi € CKIaAHMMM JJi1 BUKOHAHHS 3aBIaHb. BUSIBIE€HHSI BaXXKUX MeETAJliB Y
pocaMHaX MOKHA TlepenoadynTy 3a JOIMOMOTOI0 MaTeMaTUYHMX MOJIeJTei.

Baxx1MBMM eTarom OOCTiIKEHHS € MiATOTOBKa 3pasKiB IJisI OTPMMaH-
HSI CIIEKTPY. 3pa3Ky POCIMH HEOOXiTHO OUMCTUTH, BUCYIIMTH Ta MOAPiOHM-
™. IIpaKTUYHO BCi 3pa3Ky HEOOXigHO 3aJMBaTH PO3UMHHMKOM, Hapi3aTu.
CyuriHHS, MoApiOHEeHHS Ta MPeCYBaHHS € KpalMMMU IJisl BUCYIIEHUX 3Pa3KiB
3 BUKOpUCTaHHSIM LIBS Ay oTpuMMaHHSI CeKTpadbHUX AaHUX. 3aJMBaHHS
PO3YMHHMKOM Ta Hapi3aHHSI € HEOOXigHMMM yMOBaMM [Jisi OTPUMMAHHS Mi-
KPOCTPYKTYPH 3i CIEKTPATbHMMM BAACTUBOCTSIMMU 3a JOMOMOTrOI0 paMaHiBCh-
KOi CITIeKTPOCKOTMii.

BaskmBOIO € opraHizoBaHa cucrtemMa 300py JaHUX AJIST OTPMMAaHHS CIIEKTPY:
TeMHe MIPUMillleHHS IJis1 pOO0TH, IKepesio CBiT/Ia, CIIEeKTPOMETD, MPUMIllleHHS
IIsT 30epiraHHs 3paskiB, KOMIT'IOTepHe 3abe3redeHHs. ISl CIIEKTPOMETPiB
HeoOximHa [133-kamepa.

CrnekTpa/ibHi BMMIipIOBaHHSI IPOBOISTh B TEMHOMY MPUMILIEHHS s
KOHTPOJIIO YMOB OCBiT/IEHHSI Ta 3MeHIIIeHHs BIUIMBY PO3CisIHOTO cBiT/a. [Tig yac
360pYy CITEeKTPiB HABKOJMIITHE CePeIOBUIIE Ma€ OyTH CTabiIbHUM, CKOPUTOBAHUM
3a JOTIOMOTOI0 CTaHAPTHOI OMIOPHOI MJIACTUHU.

O6uncimoBaabHa 06pobKa HeobOXiJHa IS OTPUMMaHHS HeoOXimHoi iHop-
Manii 3 BesMKoi KisbKocTi maHuX. CrekTpasbHa 0OpoOKa HAaHMUX BKIIIOUAE
rorepeqH0 06poOKy, 3MEeHIIeHHS PO3MipHOCTI, BMOip ONTUMAalIbHOI CMYTH,
BCTAHOBJIEHHSI MojieJTi. [Ij1s1 rinepcrekTpaJbHMUX TaHUX MOTPiOHI KamibpyBaH-
HSI BUIIPOMiHIOBaHHS, KOPeKIIist aTMocdepu, reoMeTpUIHA KOPEKIILisl.

BuxinmHuii criekKTp MiCTUTh CIIeKTpajabHy iHGOpMallilo Ta ITyMOBi CUTHa-
qu. lllymoBi curHasy MOKYTb MepelIKoKaTu CleKTpaibHil iHdbopmallii ye-
pes pi3Hi pakTopu — HoH BMGipKM Ta po3cisiHe cBiTI0. [Tepen aHamizoM JaHMUX
BUKOPUCTOBYETHCSI CIIEKTPaAIbHA IONepeaHst 06pobKa s BUIATEHHS IIyMY,
dinprpartii gaHux:

— 3mIamKyBaHHS 3ropTku Casiskra-Tonara (S-G),

— CTaHJapTHe MepeTBOPeHHsI HOpMaabHOI 3MiHHOI (SNV),

— KOpekliist 6araToBuMipHOTro po3citoBanHs (MSC),
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KOpOTKOYacHe repetBopeHHs Oyp’e (STFT),

— (yHkuioHanbHa 3anexHicts (FD),
— BUBEeNEHHS WBUIKOro repetBopeHHs Oyp’e (FFT),

BeiiBieT-niepeTBopeHHs (WT).

3miamKyBaHHS ycyBa€ MIym y crekTpi. SNV 3meHIye BIUIMB Hecrelmudiu-
HOT'O PO3CilOBaHHS Ha MOBepxHi yacTMHOK. MSC ycyBae edeKkT po3ciloBaH-
Hsl, TIOKpalye iHbopMallilo Mpo CreKTpa/ibHe MOIMHAHHS. BUBOAUTHCS MO-
nudikoBaHa 6a3oBa JTiHis. BeiiBieT-mepeTBOpPeHHSI BUKOPUCTOBYETHCS MJISI
IIyMO3araylleHHs Ta 31VIal)KyBaHHS JaHUX.

HeoOxigHO BMOpaTy HaliKpally CMyTY, BKIIOUAIOUM FeHeTUYHMIA aITOPUTM
(GA), meTop BUK/IIOUeHHSsT HeiHpopmaTuBHUX 3MiHHUX (UVE), anroputm mnocii-
IOBHOTO MPOEKTYBaHHS (SPA).

[Tlim yac 06po6KM CHeKTpabHUX AAHUX METOAM CIeKTPaJIbHOTO MOZENI0-
BaHHSI 1OJIATKOBO PO3/iISIIOTh Ha KiaacudikalliiiHy Mojiesb (SIKiCHi pe3y/lIbTaTn)
Ta perpeciitHy Mogenb (KiibkicHa o1iHKa). Kimacudikaiiist — 1ie MeTo, sikuit Bu-
KOPUCTOBYETHCS AJ1s1 imeHTUdiKallii KaTeropiit pisHUX peyoBUH.

Jlo TIomMpeHX METO/IiB Ha/IeXaTh:

MeTO[I, OTIOPHMX BeKTOpiB (SVM),
MeTO/I, OIIOPHMX BEKTOPiB HaliMeHIMX KBaapariB (LS-SVM),
— HaiBHWMI1 GaiieciBcbkuii Meton (NB),

— MEeTOJ, JIOTIUHOi perpecii.

Kiacrepusatiist — 1je npoiienypa, sika J03BOJISIE aBTOMaTUYHO Kaacudiky-
BaTy BUOipKu: k-cepenHi, iepapxiuHy KiacTepu3sailliro, MOIeJTi rayCoOBOi CyMilli.

PerpeciiiHuit aHa/ii3 MPOTHO3Y€E 3HAUEHHS 3MiHHMX IIVISIXOM BCTaHOBJIEHHS
JiHiHMX a00 HeNiHiiHMX Mopeneii. [Ij1s1 perpeciifHOro aHaii3y 3aCTOCOBYIOTh
MeTOoAM KOMIT'IOTEePHOTO aHajli3y — perpecisi 3 YaCTKOBMMM HaliMeHIIMM KBa-
npatamu (PLSR), mtyuHi HeiipoHHi mepexi (ANN).

Baykki MeTany BIUIMBAIOTh HA PiCT pOCIMH Ta ixHi disionoriuxi nmapamerpu
(BmicT xmopodiny Ta ¢pepmMeHTaTMBHA aKTUBHICTh). KOopiHb, CTE6/I0O TA JIUCTS
BiirpatoTh BaKIMBY pOJib Y POCTi pOCIMH. PiBeHb BaKKMX METasiB y pOCIN-
Hax Ta (izionoriuHi mapamMmeTpyu MOKHA OLIiIHUTH, aHATi3yI0uM iH(OpMalliio mpo
CIIeKTpasbHe BiTOUTTS.

JocmigskeHHS 3 BUSBIEHHSI BaKKMX METAJIiB y KOPEHSsIX, CTebax, JIMCTKax
Ta IJI0JAX POCAMH 3a0€e3MeUyI0Th TEOPETUUHY OCHOBY [IJIsSi BUBUEHHSI XapaKTe-
PUCTUK Mirpailii BasKKX MeTasiB y pOCIMHHUX opraHizmax. CeKTpoCKOMmivyHa
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TEXHOJIOTiSI 3aCTOCOBYETHCS JIJIST aHATI3Y JIMCTS a60 KOPEHiB POCJIMH JJIsl OTPU-
MaHHS iHdopmaliii mpo piBeHb BMiCTy a60 KOHIIEHTPAIIil0 BasKKMX METaJliB.
HSI, Vis-NIR, CHI-FI, LIBS Tta RS € yacTo BUKOpUCTOBYBaHUMM CIIEKTPaAMM

IJIST OTpUMaHHS iHbopMmaliii mpo pocinuu (puc. 1).
IDiepeno: Asmopcvka po3pobka

—————

Baxki meTam ®iroBUnapoByBaHHS

®ditogerpaganis

——

Puc. 1. Bnaiue 8axKux memasnie Ha poCAUHHUL Op2aHiam.

[t BU3HAUEHHS BMICTy BaKKMX MeTajiB B CHMPOBMHI (papMakomeirHmux
POCIMH BUKOPUCTOBYIOTh KOMILJIEKCHE BMKOPMCTAaHHS MeETO[iB: lie — Ximiu-
HMII aHali3 TKaHMHM, OLiHKA CTaHy I'PYHTY, CIIOCTepeskeHHs1 3a (isiosoriu-
HUMM 3MiHaMM.

JlTabopaTopHi MeToaM aHaTi3y eIeMeHTHOTO CKJIaAy TKaHUH POCIVHMA:

» ATOMHO-abcop6uiitHa crekTpoMeTpist (AAS): MeTon AJisi BUSIBIEHHS
metaniB (Pb, Cd, Cu, Zn), sskuii oTpebye MiArOTOBKM MPOOY IIISIXOM
«MOKPOT0» CITATIOBAaHHSI a60 MiHepasti3allii B KMCI0Tax.

» CriekTpomeTpisl 3 iHOYKTUMBHO-3B’s3aH010 1a3mow (ICP-OES/ICP-MS):
OHOYACHe BU3HAUEHHS IeCSATKIB eJIeMEeHTiB Y HU3bKUX KOHI[EeHTpaIlisiX.
Metop ICP-MS mMae HaliBUIIly Uy T/IMBICTb.

» PentreHoduyopecuientauit  ananmiz  (XRF):  ekcmpec-aHanmiz  6e3
pyiHYBaHHS 3pa3Ka.

> Jlo 6ioiHauKaIiitHuX Ta MOPGOIOTIUHMX METO/IiB BiTHOCSTHCS:

52
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» BusHaueHHs1 QiTOTOKCUMYHOCTI: TMOPiBHSHHSI CXOXOCTi HACiHHS Ta OB-
SKMHY MIPOPOCTKIB HA 3a0pyTHEHOMY Ta YMCTOMY CyOCTpaTax.

» MopdomeTpuuHmMii aHaIi3: BUMipIOBaHHS BMCOTU POCIMH, TIIOIIi JIUCT-
KOBOI ITOBEPXHi Ta Macy Cyx0i peuoBMHM.

» BisyanbHa giarHocTuka: dikcailisi 03HaK XJa0po3y, HeKpo3y, nedopma-
1ii opraHiB.

BukopucToByIOTh (hisionoro-6ioxiMiuHi MeTomu, sIKi JOmoMaralTh BUSIBU-

TU CTPECOBMII CTaH POCAMHY A0 MOSIBU BUAMMMUX YIIKOIKEHb:

> AHasi3 MirMeHTiB: BU3HAUEHHS BMICTY XJ10podiliB Ta KApOTUHOIAIB, SIKi
MepIyMy pearyiTb Ha TOKCUYHMIA BILIUB.

» Bu3HaueHHSI aKTMBHOCTI (pepMeHTiB: OlliHKa aHTUOKCUIAHTHOI CUCTEeMU
(aKTMBHICTh TepPOKCKIA3M, KaTaaasn), akTUBAllisl y BiAMOBiAb Ha OKNUC-
HIOBAJIbHUIA CTpecC.

» @nyopeciieHilis Xaopodiny: HeiHBa3UBHMIT MeTO/, OLIiHKM e(eKTUBHOCTI
dboTocuHTe3Y, 110 TOKa3y€e MPUTHIUeHHS POCIMHM BasKKMMU MeTaIaMMA.

BUKOHYIOTH aHaJIi3 CUCTEMMU «IPYHT — POC/IMHA»: BUBUEHHS LIJISIXY ITOTpa-
TJITHHST BaKKOTO MeTasly, pO3paxyHOK CrelliaJbHUX MOKa3HUKIB (KoedillieHT
6i0OTiYHOrO HAKOMIMYEHHSI : CITiBBiAHOIIIEHHS KOHIIEHTPAIlii MeTaay B POC/IMH-
Hilf TKAaHMHI 0 #0r0 BMICTYy B I'PYHTi; BU3HAUEHHS PyXoMUX Qopm — XiMiuHMIA
aHaJIi3 I'PYHTOBUX BUTSIKOK).

Baskki metanm Cd, Pb, As, Hg, Zn, Cr € BUCOKOTOKCMYHMMM 3a6pyIHIOBaYa-
MM HaBKOJMIIHBOTO cepenoBuiia. Lli MeTanu HaKONMMUUYIOTbCS B I'PYHTax BHa-
CJTiOK AisSTTBHOCTI JIIOAMHY Ta MOPYyIyIoTh diszionoriuHi i 6ioximMiuHi mporecu
B POCJIMHHUX OpraHidMax. B mepiny depry 1ije NpurHiyeHHs] TPOPOCTaHHSI Ha-
CiHHS, TTOIIKOMKEHHS KIITMHHUX MeMbpaH. Kagmiit Ta mioMOyM repenikos-
’KalOTh MOTVIMHAHHIO BOJM Ta 3HMKYIOTb aKTMBHICTh OCHOBHMX TiJIpOMTITUUHUX
dbepmeHTiB, raqbMyIOTh (OTOCUHTE3, BIUIMBAOUM Ha 6iocuHTe3 Xmopodiny Ta
CTPYKTYpPY XJ0pOIIacTiB. Bci mepeniveHi npouecu npusBOASATh 4O 3aTPUMKU
pPOCTy Ta 3MeHIIIeHHS 6ioMacH.

Baskki MeTanu 36iabUIYIOTh TPOAYKYBAHHSI aKTUBHUX hopM KucHI0 (ADK),
BUK/IMKAIOTh OKUCIIOBAJIBHUI CTpeC Ta MOLIKOAYKEHHS KIITUMHHUX KOMIIO-
HEHTiB. AKTMBAIIis aHTMOKCUAAHTHOTO 3aXMCTY BimOyBaeThCs 3a HepMeHTaTUB-
HUMM MexaHizmMaMu (pepeMeHTH — CymepoKCUIIMCMYTa3a, KaTanasa, aCckop-
6aTmepokcuiasa) Ta HedepMeHTAaTUBHMMM MeXaHi3Mamu (TJTyTaTiOH, acKop-
6art). [xHa eheKTUBHICTD 3a/I€XUTH Bifi TUITy MeTaJIy Ta 10ro KOHIeHTpallii.
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Ha monexkynsipHOMy piBHi BakKi MeTasiu BIUIMBAIOTh Ha eKCIIpecilo TreHiB
Ta BUKJIMKAIOTh CTPECOBi peakilii, MiABUIINYIOTh PEryJsilil0 TeHiB TpaHC-
nmopTrepiB MeTasiB, GakTOpiB TpaHCKpUIILii. BOHM MOPYIIYIOTh MOTIMHAHHS
MOXMBHUX PEUOBMH i 1ie MPU3BOAUTH N0 AedillUTy He3aMiHHUX eJIeMeHTiB
(3as1i30, IIMHK) Ta OCAa6/IeHHS CTifiKOCTi pOCJIMH 10 CTpecy.

TpuBanuii BIIMB BaKKUX MeTaIiB IPU3BOAUTD 40 3MiH Y B3a€MOJii poC/in-
HU Ta MiKpo06ioMy, 10 3MeHIIIeHHs KOPUCHUX MiKpOOHMX MOMYJISIIii, BILIMBA-
IOTh Ha CTiliKiCTb 1O XBOPOG®.

[TposiBM TOKCUYHOCTI BasKKMX METaIiB Ha JIiIKAPChbKMX, 3€pHOBUX Ta iHIIMX
KyJIbTYpax OaraTorpaHHi: XJIopo3, 3aTpUMKa POCTY, CKiIaaHi dizionoriuxi sMiHu
Ha KIITMHHOMY piBHi. Ha HMX BI/IMBAIOTh NPUCYTHIM Ba)KKUilI MeTall, JAOro
KOHIIEHTpAIlis B I'PYHTi, TPMBAJICTh BIUIMBY, BJIACTMBA COpPTaM KyJIbTyp abo
POCJIVH TOJIEPAHTHICTb 10 KCEHOOiOTUKIB.

OxkpiMm mopyiieHHs ¢epMeHTaTMBHOI aKTMBHOCTI BakKi MeTaJu B IPYHTI
MepelKoIKalTh 3aCBOEHHIO TTOKMBHUX PEUOBMH. Bask/IMBi MOKMBHI pEUOBUHU
(3ay1i30, LIMHK, MapraHelb Ta iX CIIONYKM) € HeOOXiTHMMM [IJIs Pi3HUX (QYHKIIii
pocmH. IX 3aCBOEHHS MOyKe 6YTH YCKJIA[HeHe 338 HAsABHOCTI TOKCUYHMX BAKKIUX
MeTasiB. Kagmiii Moske KOHKYpYBaTH i3 3a/1i30M i LIMHKOM 3a 3aCBOEHHS KOPiHHSIM
poctuH. e mpusBoauTh [0 AycbanaHcy, nediluTy MOKMBHUX PeuoBUH. Take
BTPyUaHHSI TOPYIIYE KUTTEBO BAXIMBI KIITUMHHI IIpOIleCcH, MPU3BOOUTH MO0
CUMIITOMIB 3aXBOPIOBAHHSI, HANpPUKIA, XJIOpO3 (MOXKOBTIHHS JIACTSI) 4yepes
3HIMKEHHST BUPOOIeHHs Xa0podiny’.

3epHOBi KyJbTypH, JiKapChKi POCAMHM NeMOHCTPYIOTh pi3Hi peakiiii Ha
CTpec, 10 CIPUYMHEHUIT BAXKKMMM MeTanamu. lle 3a/1eXXuThb Big KOHKPETHO-
ro MeTasly, ioro KOHLleHTpalii, BUAY KyJabTypu. PocamHm pucy, HallpuKiazm,
0CO6IMBO CXMJIbHI J0 HAKOMMMYEHHS KaaMilo B 3epHi. [le MoXXke IpMU3BeCTH A0
3HAYHMX IIP06JeM 3i 3M0pOB’SIM JIIOAVHU IIPYU CIIOKMBaHHI. SUuMiHb Ta mes-
Ki cCOpTHU TIIeHUIIi TPOAeMOHCTPYBaIM Kpally CTifiKiCTh A0 BaXKKMX MeTasliB.

6  Galvez, E. C., Dachs, J., Lundin, D., Ferndndez-Pinos, M. C., Sebastian, M., & Vila-Costa, M. (2021). Responses of Coastal
Marine Microbiomes Exposed to Anthropogenic Dissolved Organic Carbon. Environmental Science Technology, 55(14),
9609-9621; Rane, J., Singh, A. K., Kumar, M., Boraiah, K. M., Meena, K. K., Pradhan, A., & Prasad, P. V. V. (2021). The
adaptation and tolerance of major cereals and legumes to important abiotic stresses. International Journal of Molecular
Sciences, 22(23), 12970. https://doi.org/10.3390/ijms222312970; Mushtaq, Z., Asghar, H. N., & Zahir, Z. A. (2021).
Comparative growth analysis of okra (Abelmoschus esculentus) in the presence of PGPR and press mud in chromium
contaminated soil. Chemosphere., 1, 262.

7  Zhao, F.].; Tang, Z.; Song, ].J.; Huang, X. Y.; Wang, P. Toxic metals and metalloids: Uptake, transport, detoxification,
phytoremediation, and crop improvement for safer food. Mol. Plant 2022, 15, 27-44; Sharma, ].K.; Kumar, N.; Singh, N.P.;
Santal, A.R. Phytoremediation technologies and their mechanism for removal of heavy metal from contaminated soil: An
approach for a sustainable environment. Front. Plant Sci. 2023, 14, 1076876; Sperdouli, I. Heavy metal toxicity effects on
plants. Toxics 2022, 10, 715.
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BoHM 30aTHI BUKMBATY Ta aBaTH MPUIHATHI BpoXKai Ha 3a0pyiHeHX MeTa-
JlaM¥ I'PYHTax.

Peaxki1iii pociyH HA TOKCUMYHICTb BaKKMX METaJIiB Ta MEeTa/JI0igiB 3 MOX/IM-
BUM IPSIMMUM Ta HENIPSIMMUM BIUIMBOM Ha MPOAYKTUBHICTH CiZIbCHKOTOCIIOAAP-
CbKMX KYJIBTYP CIIOCTEPITraloThCs IMicCasi BCMOKTYBAHHSI TOKCMUHUX €/IeMEHTIB
HaJ3€eMHMMM Ta MiA3eMHUMMU YaCTUHAMMU.

BriiuB KaMilo MOB’SI3YI0Th 31 3HVDKEHHSIM KUTTE€30aTHOCTI MMWJIKY Ta 3MEH-
IIEHHSIM KiJTbKOCTi HaciHHS. 3ab6pygHeHHS BaKKMMM MeTallaMM 3MiHIOE I10-
SKUBHUIA CKIaM 3epHOBUX. lle MOTeHIIiIITHO MOXe Mpu3BecTu A0 gediunuTy Mi-
KpoejleMeHTiB y MOITy/ISIIisIX.

3MeHIIIeHHS KiJIbKOCTi HeoOXiJHMX IMOKMBHMX PEYOBMH (3a/1i30, IIMHK, Map-
raHellb) MOXe BIUIMHYTM Ha 3[0DPOB’S JIIOAVMHY Ta TBapuH. XapuoBi MPOOYKTH,
OTPUMaHi 3 TaKMX 3€PHOBUX MOXXYTb MaTy 3HMUKEHY Xap4yOBY LIiHHICTb.

BupinieHHs: mpo6ieMy BIUIMBY BaKKMX MeTaIiB Ha IMPOAYKTUBHICTH Ta
SIKICTb 3¢ PHOBMX KYJIbTYP BMMara€ KOMIJIEKCHOTO MigX0Ay — BiTHOBIE€HHS BaX-
KUX MeTaJliB y I'PYHTi, METOAU YIIPAaBJIiHHS I'PYHTOM, BUPOILYBaHHS CTiiKMX [0
BIUIMBY METAaJIiB COPTiB Ci/IbChKOTOCIIONAPCHKUX KYAbTYP.

[TocTiliHe TeCcTyBaHHS Ta MOHITOPMHT I'PYHTY BifirpaloTh BUPIilllaJibHY POJb
IIpY paHHbOMY BTpYy4YaHHi. [HHOBAaIiliHi METOAM MOM’SKIIEHHSI HETaTUBHOTO
BIUIMBY BaKKIMX METaJTiB Ha BPOXKAIHiCTh, IKiCTh Ta 6€3I1eKy XapuOBUX ITPOIYK-
TiB i3 36 pHOBUX KY/IBTYP MOKE IOTIOMOTTM 3MEHIIUTY PUUKHA JIJIST 3IOPOB’SI22 24,

BiogocTynHicTh BaKKMX MeTa/liB y I'PYHTI € KPUTUUHUM aclieKTOM eKO-
JIOTIYHOI HayKU. 3epHOBi KyJIbTypM MOXYTb HAaKONMUYYBATK BaXKKi MeTalu B
3epHax. lle € NUITXoM iXHbOTO HEraTUBHOTO Ta HeOEe3[MeUHOro BIIMBY Ha Op-
TraHi3M JIIOAVHMN.

I[Tporuiec 6i0MOCTYITHOCTi BaXKKMX METAIB y 3€pHOBUX KY/IbTypax pOITOYM-
HA€THCS HA PiBHI KOPEHEBO1 CUCTeMU. 3ePHOBiI KyJIbTypU MOJIMHAIOTh BOAY Ta
TOKMBHI peYOBMHM, B TOMY UMCII, /1 BaXKKi MeTasu, 3 IPYHTY 4yepe3 CBOI KOpeHi.
[TornmMHAHHS BaKKUX METaTiB BillOYBAa€ThCSI Yepe3 IBa MeXaHi3MU: MacUBHE
MOIJIMHAHHS Ta aKTMBHe MOMMHaHHS. [lacMBHe MOIMMHAHHS: BaXKKi MeTaiu
MOKYTb IIACMBHO IMOTPATVISITUA B KOPiHHS POC/IMH yepes mpotiec Audysii, iHTeH-
CUBHICTb SIKOi 3aJI€;KUTb Bif IpajiieHTa KOHILIeHTpallil i0OHiB MeTaJliB.

AKTHUBHEe TIOTJIMHAHHS: 3€PHOBI KYJIbTYpU BUKOPUCTOBYIOTH CIlelliani3oBaHi
TPaHCIOPTHi OIIKM — TPaHCIOPTEePU MEeTaliB [Jis aKTUBHOIO MepeKauyBaHHS
iOHiB BasKKMX MeTajliB 3 IPYHTY B CBOI KOpeHeBi cuctemu (puc.2).



)
I[S][) CHORNOBYL 40: MULTIDISCIPLINARY PERSPECTIVES ON A GLOBAL TRAGEDY

IDxepeno: Aemopcvka po3pobka

Henpsmi edpexTn
MosekyaspHi Ta 6ioxiMiuHi peakmii
» AxruBauis pepmeHTiB
» Tlomkomxkenns mimigis ta JJHK
» XpomocomHi abepariii

> TlomkomkeHHs KIiTHH/3arnbenp KIiTHH

» IHayKLis Mikposizaep

7 ,/j'; INEA  wopine

7

psami edpexTn
®dizionoriuni peaxkuii
» biomaca pociua
» TIpopocTaHHs HaCIHHSA
» TlonoBKeHHS KOPEHiB
» Cran Bomu
» IlIBuaxicTh AUXaHHS

» llIBuzakicts hoTOCHHTE3Y

Puc. 2. Peakyii pociuH Ha MOKCUYHICMb MOKCUYHUX MeMAanie
ma memanoioie 3 MOXNUBUM NPSAMUM MA HENPSAMUM 8NIIUGOM
Ha npoodyKmMugHicmy CilbCbK020CN00apCbKux Kyasmyp.

Kammiit B ionHii ¢popmi (Cd?*) mae BUCOKY 6iOgOCTYITHICTD, TOMi SIK KOM-
TJIeKCHI a6o ocamkeHi Gopmu KagMilo MOXYTh OYTM MeHII AOCTYITHUMU
I KOpeHiB pociuH. IImoMOyM HaitdacTinie MPMUCYTHINM y 30BHIIIHIX IIa-
pax 3epeH. BiH Moske MOrMHATICS 3eDHOBUMM KyJAbTypaMM yepe3 KopeHeBi
CUCTEeMU, yepe3 aKTMBHI Mpolecu TMOMMMHAHHS. [0HM TUIIOMOYMY MOXYTh
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TPAHCIIOPTYBATUCS B KJIITMHM KOPEHiB crerniaai3oBaHUMMM TPAHCIIOPTHUMMU
6inkamu, SIKi MOXKYTb Ille TPAHCIIOPTYBaTU HeOOXiHi Kanblilt Ta MarHiit. [Tic-
7151 IOTJIMHAHHS KOPiHHSIM TUIIOMOYM MOXe IepeMillyBaTuCs B HaJl3eMHi ua-
CTUHMU pocauH. Lle nepeMileHHS 3a/€XXUTb Bif BULY pOCAMHNA. [lesKi pocauHu
MaloTh GiJIBIIY CXMJIbHICTh 0 HAKOMMMUYEHHS IIIIOMOYMY B 3epHax. CIIOMyKM
xpomy Cr(IIl) € MeHIII TOKCMUYHMUMM i MEHII PYXJUBUM. BBaXKa€ThCs, 10 IJIS
CITOJTYK XPOMY TPAHCIOPTHi 6i/IkM B MeMOpaHax KOpeHeBUX KIITUH 6epyTh
y4yacTb y Ipolieci moruHaHHs. Li TpaHcropTepyu COPUSIOTH MOTPAMISHHIO
ioniB Cr(III) y xkniTuam kopeHnsi. Cr(VI) € 6i/bII pO3UMHHMUM, Ma€ GiJIbIITY TOK-
CMYHICTb. BBakaeThCs, 10 BimOyBaeThCs NOMMHAHHA ioHiB xpomary (CrO,*>)
yepes crenudiyHi aHiOHHI TpaHCIIOPTEpU B MeMOpaHax KOPEHEBUX KIIITUH.
Cr(VI) mosxe 3a3HaBaTu XimiuHoro BigHoBiaeHHs 7o Cr(III). [Ticasg mornHaH-
Hs1 KopiHHSIM crtonyky Cr(IIT) i Cr(VI) MOXYTb TpaHCIIOPTYBATHUCS B CEPEeIMHY
pocauHu. TpaHcnoKallis BifOyBa€eTbCs uepe3 CyAMHHY CUCTEMY POCAMHU 3a
y4uacTio Kcunemu Ta dhiaoemus.

OmHMUM i3 HAWTIAKIB TOKCMYHOCTI BaKKMX MeTasliB [JIs1 pOCJIMH € XJIOPO3 —
XapaKTepU3y€eThCsI MOKOBTIHHSIM JIUCTS 4yepe3 IOpYIIeHHS CUMHTe3y XJI0pOo-
biny. Baxkki metanu (KagMmiit, TUTIOMOYM) MOXKYTh MepeNIKOAKaTy BUPOOIeH-
HIO xJI0podiy.

XJ1I0p03 NIPU3BOAUTD N0 3HVOKEHHST POTOCMHTETUMYHOI 3IaTHOCTI Ta Xapak-
TEPHOTO MOXKOBTiHHS JUCTSA. KagMmiil rmepemkomkae aKTUBHOCTI (hepMeHTIB,
0 6epyThb y4acThb y cuHTE3i X70podiny. BiH rmopynryioe nmepeTBopeHHs MoJie-
Ky/I-TIoTIepeIHMKiB Ha QyHKIIiOHaIbHI MOIeKyau Xjopodiny. Xa0poriacTi B
ypaxkeHUX KJIITMHAX JUCTS CTAlOTh AedillMTHUMM Ha XJI0podisl Ta criocrepi-
raeThCsl MMOMITHA BTpaTa 3eJIeHOTO Koibopy. [IIIoMOYyM Moske MPUTHIUYyBaTH
dbepMeHTH Ta MeTabOMIUHI MIISIXM, IO 6€PYTh yUaCThb y 6iocuHTE3i X70podity.
X710p03, BUKAMKAHUI TIIIOMOYMOM, TPOSIBIASETLCS SIK MMPOTpecyiode IMOoXkKOo-
BTiHHS IUCTS powinH. Kagmiit Moske npurHiyyBatu dbepmeHTHU (HerigpaTasa
0-amiHoeBymiHOBOI KuciaoTu (ALAD), nporonopdipuHoreHokcuaasa (PPO)),
SIKi HeOoOXiHi 111 BUpPOOHUIITBA XI0podiny.

8 Chandwani, S.; Kayasth, R.; Naik, H.; Amaresan, N. Current status and future prospects of managing lead (Pb) stress
through microbes for sustainable agriculture. Environ. Monit. Assess. 2023, 195, 479; Aslam, M.M.; Okal, E.].; Waseem,
M. Cadmium toxicity impacts plant growth and plant remediation strategies. Plant Growth Regul. 2023, 99, 397-412;
Sanchez-Navarro, A.; de Carmenl Salas-Sanjuan, M.; Blanco-Bernardeau, M.A.; Sanchez-Romero, J.A.; Delgado-Iniesta,
M.]J. Medium-term effect of organic amendments on the chemical properties of a soil used for vegetable cultivation with
cereal and legume rotation in a semiarid climate. Land 2023, 12, 897; Elango, D.; Devi, K.D.; Jeyabalakrishnan, H.K.;
Rajendran, K.; Haridass, V. K. T.; Dharmaraj, D.; Charuchandran, C.V.; Charuchandran, C.V.; Wang, W.; Fakude, M.; et al.
Agronomic, breeding, and biotechnological interventions to mitigate heavy metal toxicity problems in agriculture. Agric.
Food Res. 2022, 10, 100374.
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X710p03 — 1ie MPOSIB TOKCMYHOCTI BasKKMX METAJIiB, 110 CBIAUUTD PO MOPY-
HIeHHS cuHTe3y xiaopodiny. CTymiHb XJI0PO3Y 3a/IeXKUTD Bif, KiTbKOX (hakTOPiB:
TUITY BaKKOTO MeTaJly, 10r0 KOHILIeHTpallii B I'PyHTi, TPMBAJIOCTi BIUIUBY, TOJIEe-
paHTHIiCTi pocauH’.

[Tig BIIMBOM OKCUMAATUBHOIO CTpPeCy POCIMHU pearyiTb aKTMUBAIli€l0 BU-
pOOIeHHST aHTMOKCUIAHTHUX (pepMeHTiB. sl MPOTHIii MIKiJIMBOMY BIUIMBY
akTUBHUX GopM KucHIO (ADK) pociMHM CUMHTE3YIOTh aHTMOKCUIAHTHI hepMeH-
™ — SOD Ta Katanasy. DepMeHTHU CIIpUSIIOTh HeliTpasisalii AOK Ta 36epeskeHHIO
uiyicHocTi KiriTuH. SOD momomarae 3amobirTyi OKMCIIOBAIbHOMY IOIIKOIKEH -
HIO KUTTEBO BAXK/IMBUX KIITMHHUX KOMIIOHEHTIB (6inKiB, mimigis, IHK). ITigBu-
meHa akTuBHicTb SOD cripusie MBUAKOMY IepeTBOPEHHIO CyTIepOKCUIHUX pa-
JIVKaIiB, MiHIMi3yIOUM OKMUCTIOBAIbHE TTOMIKOIKEHHS KIITUHHUX CTPYKTYP.

Karasa3za — 11e BaskIMBUit aHTMOKCUIAHTHMI epMeHT, IKUii Bifirpae Bupi-
IIaJIbHY POJib y HeTOKcuKauii nepekucy BogHio (H,0,). Ilepekuc BogHIO Bif-
HOCUTBCS 0 TTOTY>KHOTO ADK Ta MOXKe COIPUUMHUTU MOIIKOAKEHHS KJIITUH 3
MOpYyIIeHHSIM MeTaboniuyHMxX npotieciB. KaTanasa akTUBYe po3IleIyieHHs repe-
Kucy BogHio Ha Boay (H,O) ta kucens (O,). Y poinH, Ki 3a3HaIOTh BIVIMBY Hafl-
JIUIIKY KyTIPyMY, iHIYKYETbCS aKTUBHICTDb KaTasa3u [Jis MOTJIMHAHHS HAKOMM-
YeHOro nepekucy BoaHw. CpanboBye aHTUOKCUIAHTHUI 3aXUCHUI MeXaHi3M.
BiH gomomarae 3aXMCTUTYU KIITUHU POCIMHU BiJl OKMCHOTO MONIKOAYKEHHSI, T1e-
pPEHeCTU CTpec BiJl BILIUBY KylIpyMy 6e3 cepifo3HMX YIITKOIKEHb.

Oxpim SOD Ta KaTasa3yu poCaAMHM IMPOAYKYIOTD iHIII aHTMOKCUIAHTHI ¢ep-
MEHTU — [IepOKCUA3M Ta IyTaTioHIepokcuaasyu. PepMeHT NpaLoloTh pa3oM
1715t 60poTh6M 3 akTUBHUMMU hopMamu ADK Ta 36epekeHHSI KIITUHHOTO TOMeO-
crasy. HedbepmeHnTtatuBHi aHTHMokcuaanT (ackopbat (Bitamin C), Tokodeponn
(BiTamiH E), myTaTioH) CMHTE3YIOTbCS Y BIAIOBIIb HA CTPEC BiJ BaXKKUX Me-
TaJiB. AHTMOKCUIAHTM aKTUBHO HeilTpanisyloTb AOK 6e3rocepegHbo, 3a6e3-
Mevydy JOOATKOBUIA IIap 3aXMUCTY BiJ, OKMCHOTO MOIIKOISKEHHS.

PocnvHM-rinepakyMmynasaTOpy MaloThb 3aTHICTh MTOVIMHATY HiIBUIIEH] piBHi
BXKMX METasiB 3 I'PYHTY 3a YMOBM KOJIMBaHb KOHLEHTpALill XX MeTasliB.

9 Emamverdian, A.; Ding, Y.; Mokhberdoran, F.; Xie, Y. Heavy metal stress and some mechanisms of plant defense
response. Sci. World J. 2015, 2015, 756120; Ganguly, R.; Sarkar, A.; Dasgupta, D.; Acharya, K.; Keswani, C.; Popova, V.;
Minkina, T.; Maksimov, A.Y.; Chakraborty, N. Unraveling the efficient applications of zinc and selenium for mitigation of
abiotic stresses in plants. Agriculture 2022, 12, 1551; Armienta, M.A.; Beltran, M.; Martinez, S.; Labastida, I. Heavy metal
assimilation in maize (Zea mays L.) plants growing near mine tailings. Environ. Geochem. Health 2020, 42, 2361-2375;
Gill, R. A.; Kanwar, M.K.; dos Reis, A.R.; Ali, B. Editorial: Heavy metal toxicity in plants: Recent insights on physiological
and molecular aspects. Front. Plant Sci. 2022, 12, 830682; Khoudi, H. Significance of vacuolar proton pumps and metal/
H+ antiporters in plant heavy metal tolerance. Physiol. Plant. 2021, 173, 384-393.
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lnepakyMySITOpU € YHIKaJbHOIO IPYIIOI0 BU[IB POCINH, 30ATHUX BYKUBATU
B 3a0pyIHEHOMY MeTalaMi cepeoBuIi. BOHM MOTIMHAIOTH Ta 36epiraioTh Bu-
COKi KOHIIeHTpallii BaXXKMX METaJIiB Y CBOiX HaJ3eMHMX YaCTMHAX 6e3 IposiBy
CMMIITOMiB TOKCMYHOCTI. L[5 3maTHiCTh po6UTH iX LiHHMMM y iTOpememiarii, y
crparerii diToekcTpakiiii. 'inepakymyasiTopu MalTh 34aTHICTb HAKONIUYUYBATU
BaXKi MeTanu. Ha MmornMHaHHS BaKKMX METasliB POCAMHAMM-TillepakyMyJIsi-
TOpaMM BIUIMBAIOTh Pi3Hi ¢akTopu: pH, BMicT Boau, opraHiuHi peuoBuHM (Op-
raHiuHi kucaotu). [Iyis eeKTUBHOTO MeXaHi3My TOTJIMHAHHS BaXXKKUX MeTaJliB
Bask/IMBa QYHKIIOHYIOUA CHCTEeMa TPAHCIIOPTY poC/MHNU. pH BIIMBAE HA MTOT/IN -
HaHHS B&KKMX METaJIiB y rirepakyMy/IsiTOpax yepes jBa MexXaHi3MM: CIIPUSIHHS
PO3UMHEHHIO MeTaJsliB IIVISIXOM CeKpellii IPOTOHIB 3 KOPeHiB (IMiIKMUCIeHHS PU-
30cdepn); BIUTMB Ha PiCT BUIiB POCINH, SIKi HAKOTTMUYIOTh METaJIN.
dapmakormneiiHi Ta HedbapMmakomeiHi poCIMHM, IXHSI CMPOBMHA, JIIKAPChKi
3ac00i POCIMHHOIO ITOXOKEHHSI 4acTo (irypyrTh SK 00’€KTU HOCTiIKEHHS
XiMiKO-TOKCMKOIOTiYHOTO aHami3y. Lle mop’s13aHo i3 3a6pygHEHHSIM POCIMHHOI
CUPOBMHM BXKKMMM METAJIAMM Ta iHIIMMM KCeHOOioTMKRaMu. [IJ1s ITiATBe pIyKEeHHS
(daxTy OTpyeHHSITIOAVMHY BaXKKMMY MeTa/laM BUKOPUCTOBYIOTb iIHCTPYMEHTaJIbHi
METOOM XiMiKO-TOKCMKOJIOTIYHOTO aHasli3y, $IK BMCOKOTEXHOJOTIYHi Ta
pesynbTaTUBHi. [IpoBefleHHsT XiMiKO-TOKCMKOJOTIUHMUX JOCTiIKeHb POCIMHHUX
00’€KTiB BMKOHYIOTh 332 CUCTEMATMYHMUM XiMiKO-TOKCMKOJIOTiUHMM aHa/Ii30M
(SCTA), sikmit € eheKTMBHMUM aHATII TUYHMM ITiIXOIOM Ta TO3BOJISIE imeHTUhiKyBaTH
OJJHOYACHO BEeIMKY KiJIbKiCTh TOKCMKOJIOTIYHO 3HAUYIIMX METaTiYHMX Ta iHIIUX
peuoBUH. SCTA TpyHTYETbCSI Ha BMKOPUCTAHHI KOMIIJIEKCY iHCTPYMEHTJIbHUX
JocmimkeHb. B apceHami  XiMiKO-TOKCMKOJIOTIYHOTO — aHali3y MPUCYTHi
iHCTpyMeHTa/IbHi MeToay, sSKi 4acTO BUMKOPMCTOBYIOTh Yy KOMOiHalIii: rasoBa
xpomarorpadis-mac-criektpometpisi (GC-MS), piguHHa xpomaTorpadis-mac-
cnekrpometpist (LC-MS) Tomro!®. SCTA BuMarae mapajeqbHOTO BUKOPUCTAHHS

MeToniB ab0 KOMOiHAIliI0 aHATITUUYHMX MeTOLIB! .

10 Sheikh A.A. Analysis of Heavy Metals in some selected vegetables by AAS method. Our Heritage. 2020. N2 38. P. 984-898;
Balaram V., Mathur R., Satyanarayanan M., Sawant S.S. et al. A Rapid Method for the Determination of Gold in Rocks,
Ores and Other Geological Materials by F-AAS and GF-AAS After Separation and Preconcentration by DIBK Extraction
for Prospecting Studies. APAN-Journal of Metrology Society of India. 2012. Vol.27. N2 2. P. 87-95.

11 Welchinskaya H., Piecuszak B., Kovalenko E., Sharykina N., Getman K., Podgorsky V. Biological activity of bacterial
lectins and their molecular complexes with heterocyclic bis-adducts. Journal of Microbiology. 2003. Vol.65. N2 6. P. 20-25;
BenbunHcbka O., HixkeHkoBcebKa 1., Menemiko P. CyuacHi minxonu 1o dapmaiieBTMYHOTO aHamizy meromom BEPX anka-
noiny naxiitakceny. ®irorepamis. Yacomuc. 2024. 3, 168-174, doi: https://doi.org/10.32782/2522-9680-2024-3-168;
Zimenkovsky, B.S., Muzychenko, V.A., Nizhenkovska, I.V. & Syrova, G.O. (2014). Biolohichna i bioorhanichna khimiya
[Biological and bioorganic chemistry]. K.: Medytsyna, 3-d ed., 1, 25-150 [in Ukrainian]; Welchinska, E. (2017). Toxicological
and forensic chemistry (criminal analysis). Poisonous substances and their biotransformation: textbook. K.: PE Lopatina
0.0. 392 p.; HixxenkoBcbka 1.B., BenbunHcbka O.B., Kyuep M.M. (2020). TokcukonoriuHa Ximisi: migpyyauk. Kuis: BCB
«MemyuyHa», 3-uganus, 2020. 372 c. + XII c. http://ir.librarynmu.com/handle/123456789/9125; Welchinskaya, H.V.,
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[Tig yac uisecnpsiMOBaHOTO BU3HAYE€HHSI TOKCUMKAHTIB Y 3pa3Kax POCIMH-
HOTO TIOXO/I)KEeHHSI BUKOPUCTOBYIOTh MeToau LC-MS y tanmemi 3 headspace
(HS)-GC-MS, HS-GC-nonyM’ssHO-i0Hi3aliiHUM 1eTeKTOPOM. 3a JOTIOMOTOI0
KOMOiHaIlii MeTOoiB aHasi3y Miajsgrae MMPOKUIA CIIEKTP PEYOBUH i3 pi3HO-
MaHITHUMM (Di3UKO-XiMiYHMMM BiacTUBOCTSIMMU. OCKiIbKM METOOM aHamli3y
XapaKTepuU3yIThCS Pi3HUM CTyIleHeM YYTAMBOCTI Ta crenm@iyHOCTi, TOMY
iHOZi He MOXYTb 3a0e3IMeunTy OUiKyBaHOTrO pe3ynbTaTy. Bitomum mMeTomom
BU3HAUEHHS BAXKKUX MeTasliB Y XiMiKO-TOKCMKOJIOTIYHOMY aHa/li3i € MeTof,
aTOMHO-abcop61ifiHoi cekTpomeTpii (AAC, AAS). MeTon TPYHTYEThCSI Ha
MOIIMHAHHI CBiT/Ia BiIbHMMM aTOMaMM Ta Ma€ crieuu@iuHmii ajs eeMeHTiB
Habip piBHIB eJIeKTPOHHOI eHeprii. MeTo  BUKOPUCTOBYEThHCS [IJISI KiIbKiCHO-
ro BM3HAUEeHHS XiMiYHMX KOMITOHEHTiB, KOHIIEHTpallii MeTasiB y pi3Hux dop-
Max 3pa3KiB. BMCOKOI iHTEHCUMBHOCTI CBIiT/Ia AOCATAIOTh 3@ JOIIOMOIOI0 eJieK-
TpogHUX razopo3psgHux gamil (EDL). Taki mamnm JOCTYITHI [I/1s1 BUSHAUEHHS
HebaraTboX eneMeHTiB (As, Bi, Cd, Cs, Ge, Hg, P, Pb, Sb, Rb, Se, Sn, Te, Tl i Zn).

EdexkTBHOIO € KOMOiHaIlisl ONMTUYHOI eMicCiiiHOi crieKTpomeTpii 3 iHIyK-
TUBHO-3B’43aH00 111a3Mo10 (I3I1-OEC), iasmeHa aTOMHO-eMiciliHa CIIeKTpo-
meTpisi (I3IT-AEC), mac-cmekTpoMeTpisi 3 iHIYKTMBHO-3B’SI3aHOI0 IJIa3MOIO
(I311-MC). I3ITI-OEC Tta I3II-AEC BMKOPMCTOBYIOTb [JjIs1 BUSIBJE€HHS MiKpoO-
eJIeMeHTiB B Oio/MOTiuHMX 00’€KTax, B TOMY YMC/Ii, 1 POCAMHHUX 3pa3Kax.
[To3UTKHBHI XapaKTepUCTUKU METOMiB: BMCOKA HIBUAKICTb aHasli3y, BiCyTHi
nmpobjaeMyu 3 XiMiuHMMM ab0 iOHi3aliliHO-CIIEeKTPAJIbHUMM IIePeIIKOIaMM
MOpiBHSIHO 3 MeToaoM AAC, Manuit 06’eM po3unHy 3pasky (1-2 MIT), IMPOKMIA
NiHIHMUI Hiana30H KanibpyBaHHS (6isblle 6-Tu MopsiakiB). Hemommiku meTopis:
MeXi BUSBJI€HHSI HeIOCTATHI JJIs1 BITKPUTTS AeSKUX eJeMeHTIB B 06i00TiUHUX
3paskax (As, Se, Pb), Bicoka BapTiCTh aHaIi3y, TePEIIKOAN Bijl CIIEKTPaTbHUX
HaKk/IaZeHb a60 BIUIMBY MaTpuili. CepbO3HUM JOCSITHEHHSIM B ppt-0671acTi rpu
BMBYEHHi 6ioyioriuHmx 3pasKis craB metof I3IT-MC, sskuii 103BOJISIE pEECTPYBATH
OKpeMi i0HM i30TOITiB. AKTyaJIbHUM 3aBIAaHHSIM € BIIPOBAJ’)KEHHS Y MPAKTUKY
XiMiKO-TOKCMKOJIOTIUHOTO aHasIi3y KombiHoBaHMX MeToniB 1311-OEC, I3I1-AEC,
I3I1-MC, P®A, HAA, T'PC (Meccb6ayepa).

Piecuszak, B., Kovalenko, E.A., Sharykina, N.I., Getman, K. I. Biological activity of bacterial lectins and their molecular
complexes with heterocyclic bis-adducts. Mikrobiolohichnyi Zhurnal. 2003. Vol.65(5). P. 20-25; HikenkoBcbka 1., Besb-
ynHcbka O., Topuakosa H., Hapoxa B. MozenioBaHHSsI/TIporHo3yBaHHs (i3uko-xiMiuHMX mapaMmeTpis, 6i010riyHOI akTHB-
Hocti Ta hapmakokiHeTkyu noxigHoi DL-tpuntodany in silico. @imomepanis. Yaconuc. 2025.N2 3. C. 13-21. doi: https://
doi.org/10.32782/2522-9680-2025-3-13.
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THE SEXUALITY IN CONDITIONS
OF EXISTENTIAL DANGER: BETWEEN THE FEAR OF
REPRODUCTION AND THE NEED FOR INTIMACY

When a person lives under the constant threat of military aggression or a
technological disaster, not only everyday life changes, but also the deepest lay-
ers of the psyche. Prolonged danger affects what seems most personal and im-
mutable: a person’s relationship with their own body, with intimacy with others,
and with thoughts about children and the future. Sexuality, as defined by the
World Health Organization, is an integral part of every individual’s personali-
ty — it encompasses not only physiology, but also the psychological, social, cul-
tural, and spiritual dimensions of existence!. For this reason, crisis conditions
transform this sphere: fear of the reproductive consequences of a dangerous
environment collides with the living, enduring need for intimate closeness and
emotional support. The Chernobyl disaster of 1986 became, in this sense, a trag-
ic point of reference, as it was the first to reveal this internal conflict in public
consciousness on such scale and with such painful clarity.

In contemporary psychological science, sexuality is understood as a mul-
tidimensional and holistic phenomenon. Its biological foundation is linked to
anatomical and physiological, neuroendocrine, and genetic processes?, its psy-
chological component shapes a person’s sexual identity, their emotional atti-
tude toward their own body, and their capacity for intimacy with others. The
sociocultural dimension establishes the norms, values, and behavioral patterns

1 WHO. (2006). Defining sexual health: Report of a technical consultation on sexual health, 28--31 January 2002, Geneva.
World Health Organization

2 Kosxuna I. M., TeoprieBcbka H. B., Kpumrans B. €. (2013). CraHoB/ieHHs i GOpMYyBaHHS CEKCYaabHOCTI TIOIMHMU.
AHartomo-¢izionoriuHi ocHOBU cekcyanbHocTi. XHMY. 14 c.
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that society transmits to the individual through various institutions of social-
ization from early childhood.

Under conditions of existential danger, all these dimensions undergo
profound changes. The psychologist Viktor Frankl, studying the human
condition in extreme situations, identified a paradoxical phenomenon: the fear
of death both suppresses and intensifies sexual impulses®. This paradox can
be explained by the fact that in crisis conditions, sexuality begins to perform
functions that, in times of peace, remain on the periphery of experience. It
becomes a way to affirm one’s existence, to feel the reality of one’s body, and
to preserve a connection with humanity in the broadest — almost existential —
sense of the word.

The classical attachment theory of John Bowlby, reinterpreted in the con-
text of adult intimate relationships by Cindy Hazan and Phillip Shaver, suggests
that when a person feels a threat to their survival, they instinctively reach out
to close others, seeking protection and warmth*. Sexual intimacy in these cir-
cumstances becomes something more than a physical act: it transforms into a
means of regulating anxiety and a symbolic affirmation that a person is alive,
needed, and capable of feeling. At the same time, researchers note that chronic
danger also alters attitudes toward reproduction - it is increasingly perceived
not as the natural joy of continuing the family line, but as a potential source of
additional suffering for those not yet born.

In this context, the concept of healthy sexuality proposed by Giinter
Ammon is important: he viewed the capacity for love, emotional closeness,
mutual respect, and sensuality as an integral characteristic of a harmoniously
developed personality’. Under conditions of threat, this very capacity becomes
distorted — not because a person “breaks,” but because the conditions system-
atically undermine the foundations of trust and safety necessary for genuine
intimacy. The cognitive-behavioral approach of Aaron Beck and Albert Ellis ex-
plains these distortions through the mechanism of dysfunctional schemas that
arise under the influence of chronic stress and distort a person’s perception of
their own sexuality®.

3 Frankl, V. E. (2006). Man’s Search for Meaning. Beacon Press. 184 p.

Hazan, C., & Shaver, P. (1987). Romantic love conceptualized as an attachment process. Journal of Personality and Social
Psychology, 52(3), 511-524. https://doi.org/10.1037/0022-3514.52.3.511

5 Ammon, G. (1974). Psychoanalyse und Psychosomatik. Miinchen: Piper. 368 p.
6  Bex A. (2000). KorniTuBHa Teparisi Ta emouiiiHi posnagu. Kuis: OcHoBu. 432 c.
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It is important to understand that the prolonged impact of threat is not uni-
form in its psychological consequences. Researchers in the field of psychotrau-
matology describe a wave — like dynamic of changes in sexual functioning: first,
a state of stupor and numbness, when desire almost disappears; then a com-
pensatory intensification of the need for intimacy; and finally, if the traumatic
experience remains unprocessed, the development of chronic dysfunction. Un-
derstanding this dynamic is fundamentally important for organizing psycho-
logical support for those who have experienced or are experiencing a disaster or
armed conflict.

The Chernobyl disaster of 1986 caused profound shifts in society’s attitudes
toward reproduction. Radiation contamination generated widespread repro-
ductive anxiety: the number of voluntary pregnancy terminations increased
sharply, while birth rates in the affected regions noticeably declined’. Research-
ers have described a specific phenomenon that can be termed “reproductive
paralysis”: people of reproductive age consciously postponed or permanently
refused from having children due to fear of passing on genetically determined
consequences of radiation exposure. This fear was not merely irrational — be-
hind it stood a real, though often greatly exaggerated by public perception, risk.

The psychological nature of the fear of reproduction under conditions of ex-
istential danger is multilayered. At the cognitive level, it manifests in irrational
beliefs about the inevitability of mutations in offspring and in the catastroph-
izing of potential consequences of pregnancy in dangerous conditions. At the
emotional level, this fear is inseparably linked with chronic anxiety, as well as
feelings of guilt and shame over the potential “harm” to an unborn child. At the
behavioral level, it appears in the avoidance of sexual contact, excessive control
of contraception, or even a complete rejection of a reproductive future. At the
same time, some individuals exhibit the opposite reaction: a strong desire to
have a child as a symbolic act of resistance to threat and an affirmation of the
right to a future.

In the context of wartime, the fear of reproduction acquires additional di-
mensions. General anxiety about the health of future children is compounded
by fears of being unable to provide a safe environment for a newborn, fears of
losing a parent in combat, and the anticipation that being born during wartime
may itself become a child’s first psychological trauma. Demographic studies of

7  Petryna, A. (2002). Life Exposed: Biological Citizens after Chernobyl. Princeton University Press. 272 p.
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fully-scaled armed conflicts confirm that birth rates decline significantly within
the first year after the onset of major hostilities and often do not recover for
several decades®.

It is important to note that the fear of reproduction under conditions of
existential danger is not a purely irrational phenomenon. It contains a rational
core associated with real risks to the health of both mother and child in crisis
conditions; however, psychologists emphasize that chronic reproductive anxi-

CHORNOBYL 40: MULTIDISCIPLINARY PERSPECTIVES ON A GLOBAL TRAGEDY

ety, when it does not receive adequate psychological support, tends to gener-
alize and deepen - evolving from adaptive caution into a pronounced phobic
reaction that affects not only the reproductive sphere but sexuality as a whole.
In this regard, systematizing the psychological manifestations of reproductive
fear is an important step toward developing effective forms of psychological
support (Table 1).

Table 1

Psychological manifestations of the fear of reproduction under
conditions of existential danger
Source: compiled by the author based on’

Level Cognitive manifestations EmOthl’lSEl mant- | gehavioral manifestations
festations

Individual | Catastrophizing the Chronic anxiety; Avoidance of sexual
consequences of pregnancy; |feelings of contact; hypercontrol of
belief in the transmission guilt; fear and contraception; voluntary
of “pathological genes” shame regarding rejection of motherhood/
to offspring; a sense of reproductive fatherhood
responsibility for the future |decisions
suffering of children

Interper- |Projection of one’s own fears |Conflict-proneness, |Limitation of open

sonal onto the partner; distorted emotional communication about
perception of the partner’s distancing, chronic |reproductive plans; avoidance
desires regarding having difficulties with of intimacy
children trust

Social Perceiving societal norms Stigmatization, Decline in birth rates;
regarding reproduction as social isolation of  |increase in the number of
irrelevant under conditions | individuals from pregnancy terminations;
of danger affected regions postponement of marriages

8 Bhavnani, R., Backer, D. (2000). Localized ethnic conflict and genocide: Accounting for differences in Rwanda and
Burundi. Journal of Conflict Resolution, 44(3), 283--306.

9  Frankl, V. E. (2006). Man’s Search for Meaning. Beacon Press. 184 p.; Bek A. (2000). KorniTuBHa Teparis Ta eMoLiliHi
posnany. Kuis: OcHoBu. 432 c.; Petryna, A. (2002). Life Exposed: Biological Citizens after Chernobyl. Princeton University
Press. 272 p.; Bhavnani, R., Backer, D. (2000). Localized ethnic conflict and genocide: Accounting for differences in
Rwanda and Burundi. Journal of Conflict Resolution, 44(3), 283--306.
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Alongside the fear of reproduction under conditions of existential danger,
another equally strong yet opposite psychological reaction becomes activated:
theneed forintimate closeness. It serves as a form of psychological protection and
aresource that helps an individual endure a crisis state. The Terror Management
Theory, developed in the works of Jeff Greenberg, Sheldon Solomon, and Tom
Pyszczynski, convincingly demonstrates that threats to survival awaken in
individuals a deep-seated desire for closeness with others, which partially
neutralizes the unbearable anxiety in the face of nonexistence!®. Sexual intimacy
in this context acquires a pronounced existential meaning - it becomes a
symbolic affirmation that a person is alive, needed, and capable of feeling.

Psychological studies conducted in the context of armed conflicts and other
crises describe a characteristic phenomenon that some researchers refer to
as the “war eros phenomenon”: an increased emotional intensity of romantic
and sexual experiences under conditions of threat, when every moment of
intimacy is perceived as especially valuable and unique. Researchers explain
this phenomenon through the concept of situational hedonism: recognizing
the fragility and temporality of one’s existence, individuals intensify their
orientation toward fully experiencing the present moment!!. At the same
time, a significant proportion of people experience the opposite: a marked
decrease in sexual desire and the capacity for intimacy as a result of chronic
stress, physical and nervous exhaustion, and a paspyuieHHoe sense of safety.
The hierarchy of needs proposed by Abraham Maslow helps to understand this
contradiction: when basic needs for safety are systematically frustrated, the
needs for closeness and love either recede into the background or, conversely,
take on a compensatory character, becoming perhaps the only available source
of psychological resources!?.

In real life, both tendencies can coexist within the same individual,
alternating depending on the phase of the stress response and individual coping
strategies. Such ambivalence is a normative psychological reaction to non-
normative conditions of existence. It is important for those experiencing it to
understand that they are not “broken” or “abnormal.”

10 Greenberg, J., Solomon, S., & Pyszczynski, T. (1986). The causes and consequences of a need for self-esteem: A terror
management theory. In R. F. Baumeister (Ed.), Public Self and Private Self (pp. 189--212). Springer. https://doi.
org/10.1007/978-1-4613-9564-5_10

11 Caplan, G. (1964). Principles of Preventive Psychiatry. Basic Books. New York.
12 Maslow, A. H. (1954). Motivation and Personality. Harper & Row. New York. 411 p.
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The ability to maintain an adaptive need for closeness under conditions
of danger is largely determined by the level of an individual’s emotional
competence. According to the concept of Peter Salovey and people, emotional
competence is the ability to recognize, understand, accept, and regulate one’s
own emotions as well as those of a partner’s. It is precisely this competence
that enables a person not only to feel the need for closeness, but also to realize
it in a way that does not harm either themselves or others. A comparative
characterization of adaptive and maladaptive forms of expressing this need is
presented in Table 2.

Tabnuys 2

Adaptive and maladaptive forms of expressing the need for closeness
under conditions of existential danger
Source: compiled by the author based on™

Criteria Adaptive forms Nonadaptive forms
Nature of moti- | Striving for genuine emotional Use of sexuality to avoid pain or
vation support and mutuality with a partner | regulate one’s own anxiety
Nature of Open discussion of fears, needs, and | Silence; inability to verbalize one’s
communication | expectations between partners own experiences
Attitude toward | Empathy; respect for the partner’s Objectification of the partner;
the partner | boundaries and experiences; disregard for their needs and

recognition of the partner’s emotional state
autonomy
Function of A resource for psychological recovery; | A means of escaping reality or
sexuality affirmation of the bond between compulsively regulating anxiety
partners
Consequences | Increased stress resilience; strength- | Deepening anxiety; emotional ex-
for mental ening of attachment; preservation of | haustion; destructive relationships
health sexual health

To understand how an individual’s sexuality adapts to conditions of
existential danger, it is worth turning to the cognitive-behavioral approach -
one of the most operationalized and practically oriented frameworks in
contemporary psychological science. Under conditions of chronic stress,

13 Salovey, P., & Mayer, J. D. (1990). Emotional intelligence. Imagination, Cognition, and Personality, 9(3), 185--211.

14 Hazan, C., & Shaver, P. (1987). Romantic love conceptualized as an attachment process. Journal of Personality and Social
Psychology, 52(3), 511-524. https://doi.org/10.1037/0022-3514.52.3.511; Greenberg, J., Solomon, S., & Pyszczynski, T.
(1986). The causes and consequences of a need for self-esteem: A terror management theory. In R. F. Baumeister (Ed.),
Public Self and Private Self (pp. 189--212). Springer. https://doi.org/10.1007/978-1-4613-9564-5_10; Caplan, G. (1964).
Principles of Preventive Psychiatry. Basic Books. New York.; Salovey, P., & Mayer, J. D. (1990). Emotional intelligence.
Imagination, Cognition, and Personality, 9(3), 185--211.
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cognitive attitudes toward sexuality undergo significant restructuring®.
Dysfunctional schemas such as “my body is contaminated and does not
deserve love,” “sexuality during a time of catastrophe is inappropriate,” or
“having children now is irresponsible” shape corresponding emotional and
behavioral reactions that can seriously impair a person’s sexual health and
the quality of their relationships!®.

The cognitive-behavioral approach proposes viewing sexuality under
conditions of danger through the lens of the interdependence between
thoughts, emotions, and behavior. Restructuring dysfunctional beliefs about
the body and reproduction, developing emotional competence, and fostering
skills for adaptive communication about intimate topics are key objectives of
psychological work with individuals who have experienced or are experiencing
existential threat. Research by Oleksandr P. Malyhin shows that targeted
intervention on cognitive-behavioral factors of healthy sexuality contributes
to the formation of more adaptive patterns of sexual behavior and increases
overall psychological well-being!’.

Figure 1 presents a cognitive-behavioral model of the adaptation of sexuality
to conditions of existential danger. It illustrates the relationships between
existential threat, fear of reproduction, the need for intimacy, and cognitive-
behavioral mechanisms of adaptation.

An important aspect of cognitive-behavioral adaptation is the development
of new behavioral strategies in the sphere of intimacy - ones that take into
account the specific nature of the crisis context. Researchers in the field of
crisis psychology emphasize that individuals with well-developed emotional
competence and open communication skills demonstrate a significantly greater
ability to maintain healthy sexual relationships under conditions of danger!s.
They are able to both recognize and accept their fears regarding reproduction —
and at the same time maintain the capacity for intimate closeness as a resource
for psychological recovery. The ability to openly discuss fears, needs, and
expectations with a partner significantly reduces the level of reproductive
anxiety and prevents the formation of chronic dysfunctional schemas.

15 Bexk A. (2000). KorHiTuBHa Tepamis Ta eMouiiiHi po3nagy. Kuis: OcHoBu. 432 c.

16 Kasanues B., Mamurin O. (2024). BruiB 370poBOi CeKCyaJIbHOCTI 0coOGMCTOCTi Ha iHTeprpertauilo iHdopmarii mpo
BiacHe «$I». HaykoBuit yacomuc YKpaiHCbKOTO IepykaBHOro yHiBepcuTeTy iMmeHi Muxaiina JJparomanosa. 25(70). 25-34.

17 Mamurin O. II. (2024). BruiMB KOTHITMBHO-TIOBEIiHKOBMX iHTepBeHLii Ha (OpPMyBaHHsS 3[OPOBMX CEKCyalbHUX
YCTaHOBOK Yy IOHAKiB Ta I0HOK. ['abityc. Bumyck 64. 157--161. https://doi.org/10.32782/2663-5208.2024.64.27

18 Salovey, P., & Mayer, J. D. (1990). Emotional intelligence. Imagination, Cognition, and Personality, 9(3), 185--211.
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Source: author’s research

EXISTENTIAL DANGER

{disaster, wartime conditions)

FEAR OF REPRODUCTION

{cognitive level)

Irrational beliefs Awoidance of Increased need Decreased libido
about mutations reproductive COGNITIVE-BEHAVIORAL ADAPTATION for closenass under chronic stress
decsions (restructuring schemas, developing emotional
competence, open communication)
MALADAPTIVE CONSEQUEMCES ADAPTIVE INTEGRATION PSYCHOLOGICAL WELL-BEING

reproductive paralysis; balance between fear resilience and inner stability

disruption of intimacy and need for closeness

Figure 1. Cognitive-behavioral model of sexuality adaptation
under conditions of existential danger

In the context of a full-scale invasion, the social dimensions of adaptation
acquire particular importance. The stigmatization of “Chernobyl survivors”
in the marital and reproductive sphere - experienced by residents of affected
regions—gave rise to a specific phenomenon of “double fear”: the fear of the
physical consequences of radiation was combined with the fear of social rejection
in intimate relationships. Overcoming this double fear required not only
individual psychological work but also significant changes in societal attitudes,
including the dismantling of stigma at the level of society as a whole. This issue
remains relevant today: the stigmatization of veterans and internally displaced
persons often extends to their intimate and reproductive lives as well *°.

Gender attitudes of the individual are another significant cognitive-behavioral
factor in the adaptation of sexuality under conditions of danger. Traditional
patriarchal views on the sexual roles of men and women complicate adaptation, as
they limit a person’s ability to openly express their fears and needs in the intimate
sphere. In contrast, egalitarian gender attitudes, based on mutual respect and
equality, are associated with more flexible and adaptive forms of sexual behavior
in times of crisis?’. Educational programs and psychological interventions aimed

19 Petryna, A. (2002). Life Exposed: Biological Citizens after Chernobyl. Princeton University Press. 272 p.
20 Bem, S. L. (1981). Gender schema theory: A cognitive account of sex typing. Psychological Review, 88(4), 354--364.
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at fostering egalitarian gender beliefs can therefore be considered an important
component of comprehensive support for affected populations.

Body image and sexual self-esteem, as noted in the research of Thomas F.
Cash, are another central factor determining the quality of sexual adaptation
under conditions of threat. Disasters and conflicts often inflict direct or symbolic
damage to a person’s bodily integrity, which is reflected in a distorted body
image and decreased sexual self-esteem. Restoring a positive attitude toward
one’s own body and accepting oneself as a sexual being is an important task of
psychological rehabilitation. Without this, a person may carry for years a sense
that their body is “not theirs,” “alien,” or “unworthy of love”?!.

The generalization of the results of the conducted theoretical analysis allows
us to assert that sexuality under conditions of existential danger is a complex
psychological phenomenon in which the fear of reproduction and the need for
intimacy act as two poles of a single, tension-filled field of personal experience.
A person’s psychological well-being under such conditions is largely determined
by their ability to integrate both poles into a coherent, conscious, and adaptive
sexual identity — one that neither rejects fear nor the desire for intimacy, but
finds a unique balance between them.

Cognitive-behavioral mechanisms of sexual adaptation under conditions of
existential danger include the restructuring of dysfunctional beliefs about the
body and reproduction, the development of emotional competence and open
communication skills, the formation of egalitarian gender attitudes, and the
restoration of a positive body image and sexual self-esteem. These mechanisms
can and should serve as targets for purposeful psychological interventions when
working with affected populations.

Promising directions for further research include the development and
validation of psychodiagnostic tools for assessing sexual attitudes and
reproductive anxiety under conditions of chronic stress, as well as the design
and testing of psychological support programs for individuals whose sexual
identity has been affected by existential upheavals. Thus a comparative analysis
of the psychological consequences of different types of threats (technogenic
disasters and armed conflicts) for sexuality and reproductive behavior also
remains highly relevant.

21 Tolman, D. L., & McClelland, S.I. (2011). Normative sexuality development in adolescence: A decade in review. Journal of
Research on Adolescence, 21(1), 242--255. https://doi.org/10.1111/j.1532-7795.2010.00726.x
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PROBLEMS OF ECOLOGICAL SOCIALIZATION
IN FOUR DECADES AFTER CHORNOBYL
ENVIRONMENTAL, MEDICAL AND SOCIAL
TRANSFORMATIONS AND IN THE CONDITIONS
OF WAR IN UKRAINE

In the context of social and cultural changes a planetary ecological crisis
and a full-scale of Russian-Ukrainian war, one of the priority areas in the
system of psychological knowledge should rightfully be considered Ecological
Psychology. It emerged at the crossroads of a number of sciences and areas of
psychological researches, such as researches done in the paradigm of General
and Social Psychology, Human Ecology and Sociology, and developed under the
influence of Bioethics such sciences, as: Social Geography, Ecological Medicine,
Architectural Planning, etc. During the 20th century, some important issues
of Ukrainian researches went far beyond the study of the patterns of human
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perception of nature and the development of ecological consciousness in this
paradigm of knowledge.

Modern Ecological Psychology is represented by the analysis of human
behavior in various environments — informational, virtual, settlement and
housing spaces. And although this field of Modern Ecological Psychology has
acquired a tangible practical direction, the pace of its development is still
uneven. Scientists see different reasons for their instability primarily in the
insufficient formation of the methodological base, in particular the conceptual
and categorical apparatus. Sometimes studies in this area are accused of
interdisciplinary eclecticism, which ultimately makes its integration at the
theoretical and methodological levels more difficult. The discussion that rages
in Ukrainian Psychology around the very definition “Ecological Psychology”
remains unfinished, since in foreign studies the term “Psychology of interaction
with the environment” has become more commonly used. Other scientists see
the plurality of trends in Ecological Psychology as significant advantages of the
scientific progress of the postmodern era.

Socio-political and climatic transformations raise the praxeological
vector of modern scientific researches in these areas. The extreme ecological
situation on the planet, the resolution of a number of large-scale wars over
the past century encourages psychologists to take more decisive action, to
participate in the environmental some movements to protect the rights of
the population to reach a safe environment, which is now gaining a planetary
scale. The Ministry of Health of Ukraine pointed out that modern wars are
fought in the most cases in villages and cities, therefore the number of deaths
among the civilian population significantly exceeds the number of casualties
among soldiers. Among the threats that the civilian population experiences
during the war, scientists distinguish not only physical, psychological, social,
but also environmental threats, in particular, scientists are talking about the
creation by the occupiers of an environment unfavorable for human existence.

New eco-social realities focus people’s attention on the fateful problems
of our civilization, the issues of its very existence, in the solution of which the
contribution of Ecological Psychology should be significant. This is not only the
social construction of the system of values of modern people in the direction of the
priorityof nature conservation, the elevation of ecological guidelines and ecological
beliefs in their worldview, but also the experience of preserving and restoring the
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quality of their own living environment in liberated or bombed territories. We are
talking about the need to develop eco-psychological strategies for countering the
environmental threats of war, tactics for consistent self-realization of ecological
guidelines in responsible behavior of the individual and the dissemination of these
values as a component of socio-psychological stabilization in social communities.
It is time to involve psychologists in a number of eco-social projects and programs
with the aim at constructing strategies and tactics of environmental behavior of
the individual in the conditions of war and peace.

Therefore, our research has been done in the field of Environmental
Psychology. It is becoming particularly acute in the context of finding a way
out of the ecological emergency in a planetary scale. Along with the ecological,
economic and political algorithms for this way out, it is important to solve a
number of psychological problems, such as:

1) to identify strategies and styles of the environmental behavior of
the individual, which have the aim at preserving viability and sus-
tainability in the conditions of everyday and extreme chronotopes of
peace and war;

2)  to analyze historical types and the structure of the ecological con-
sciousness of the individual in the context of changes in the structure
of the living environment in Ukrainian history;

3) to find out the peculiarities of the person’s perception of the environ-
ment surrounding the person, in particular, settlements, and his/her
understanding of the factors of its unfavorable development;

4) to study the motivation of environmental, primarily eco-conserving
behavior, both in the age and individual aspects;

5) to analyze the psychological consequences of the ecological crisis and
ecological disasters, in particular eco-technogenic, biosocial (epidem-
ic, pandemic), eco-socio-technogenic (war), their impact on the men-
tal health of the population;

6) todevelop psychological criteria and indicators for assessing the qual-
ity of the living environment as the basis for carrying out eco-psycho-
logical expertise and its correction;

7)  to create eco-social projects and eco-psychological programs with the
aim at designing and correcting the ecological behavior of the individ-
ual in line with the values of sustainable development.
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At the end of the 20th and at the beginning of the 21st centuries, the era
of globalization came to replace the society of modernity. It is marked by the
global destructive impact of a Man in the biosphere, the growth of socio-
political instability, the acceleration of social processes, transnational
economic and information flows, the priority of communication in virtual
space, the growth of the number of people who migrate (displaced persons,
labor, educational, environmental migrants, etc.). An essential feature
of the era of globalization is the universal nature of its problems. In the
context of the planetary ecological crisis and climate changes, existential
questions of the survival of humanity, the preservation of the human
personality in its integrity have become acute, since pollution of the
natural environment, the dominance of the artificial environment, the
virtual world of communication networks are dramatically changing by the
nature of human existence.

The first sprouts of the awareness of this situation appeared in the
70th of the 20th centuries. Over the past half century, representatives of
governmental and non-governmental organizations have regularly held a
broad discussion of the problems of the future of our civilization at the
international level. This dialogue was initiated by the reports of the Club of
Rome. Subsequently, these are reports of Aurelio Peccei “Human Qualities”,
Jean Dorst “Before Nature Dies”, Barry Commoner “The Closing Circle”,
Philippe Saint-Marc “The Socialization of Nature”, and these reports gained
significant resonance. In these investigations, along with the issue of
rational use of nature, the issues of a radical restructuring of the hierarchy
of human values, the establishment of a caring attitude towards nature,
and the ecologization of behavior were acutely raised. The scientists' were
the first who apply the idea of a Systemic Approach to the analysis of the
interaction of Society and Nature, since, in the opinion of scientists, these
interactions constitute a single whole. The scientist formulates four laws of
interaction between Society and Nature, such as: 1) everything is connected
to everything; 2) everything must move; 3) nature knows best; 4) there is
no free lunch. The last law is also called the “boomerang law”; it is nothing
some outcomes from nothing.

1 Hall, J.K,, Cheng, A. & Carlson, M. (2006). Reconceptualizing multicompetence as a theory of language knowledge.
Applied Linguistics, 27(2), 220-240. https://doi.org/10.1093/applin/aml013.
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Nowadays there are a lot of International Conferences on the Environ-
mental Protection, numerous conferences and world summits on environ-
mental issues, sustainable development and climate change. These events
contributed to the activation of the global environmental movement, in
particular, the isolation of its youth component, the creation of the first global
and regional programs to ensure sustainable development, the improvement
of methods of environmental monitoring of environmental quality, the study
of the psychological well-being of the population in this context.

In 1992, in Rio de Janeiro, to achieve the goal of global sustainable de-
velopment, the participants of ecological conferences adopted five import-
ant documents:

1. The Declaration on Environment and Development as a set of princi-
ples of sustainable development, defining the rights of peoples to the
development and their obligations to preserve the global living envi-
ronment common to humanity.

2. The Action Program “Agenda for the 21st Century” (a basic document).

3. The Statement of Principles for the Management, Protection and Sus-
tainable Development of All Types of Forests, which are necessary for
ensuring economic development and the preservation of all forms of life.

4.  The United Nations Paradigmatic Convention on Climate Change.

5.  The Convention on Biological Diversity.

Thus, the Concept of Sustainable Development, which was proclaimed
in 1992 and enshrined in the articles of scientists?, determined that inter-
national cooperation with the aim at integrating three main components of
sustainable development, such as economic development, social progress and
environmental protection. The concept of “sustainable development” cap-
tures two key points:

1) the concept of needs, in particular the “basic needs” of the poorest

people on the Earth, which should be given the main priorities;

2)  the concept of limitations that are necessary to the level and prevent
negative anthropogenic impact on the ability of the natural environ-
ment to meet the needs of present and future generations.

2 UNSCEAR (2000). Annex J.: Exposures and effects of the Chernobyl accident. In: Sources and Effects of Ionising Radi-
ation; United Nations Scientific Committee on the Effects of Atomic Radiation UNSCEAR 2000 Report to the General
Assembly, with Scientific Annexes, Vol. II: Effects; New York: United Nations, 451-566. Available: http://www.unscear.
org/docs/ reports/annexj.pdf [accessed 29 June 2006].
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Currently, the action program has undergone detailing and consists of a
number of sections and subsections. These include, for example, the follow-
ing aspects:

1) social and economic aspects;

2) conservation and rational use of resources for the purpose of

development;

3) strengthening the role of key population groups.

Unfortunately, over the past fifty years environmental problems in the life
of humanity on the planet, as well as on the scale of individual countries and
regions, have been partially resolved. Therefore, they have only multiplied
and become more acute. In Ukraine, in the conditions of the large-scale Rus-
sian-Ukrainian war, the problems of environmental safety have become central
to the reconstruction of the liberated territories of Ukraine, the stabilization
of the lifestyle of Ukrainians. In general, in the world environmental problems
have reached such a paradigm that we hear about the planetary climate, glob-
al demographic crises. In the conditions of peaceful life, their leading mark-
ers should be considered growing urbanization, the negative impact on human
health of a number of parameters of the urban lifestyle, critical pollution of
various ecosystems of the biosphere, in particular air, soil, rivers, seas, oceans,
merciless irresponsible use of natural resources and thoughtless consumption
inherent for a modern man.

It is well-known that the climate crisis is manifested in rapid climate changes
on all continents, which are predicted in the next 50-70 years. For millennia, the
average daily temperature on the Earth has not changed significantly. It was 14-
15 degrees Celsius. Over the past 150 years, noticeable changes have occurred:
an increase of 0,5-0,7 degrees. Scientists are concerned about the possibility
of a further increase in the average daily temperature. If it increases by 1,7-2,8
degrees, changes on the planet will be catastrophic. Relying on the opinion of
the Experts of the International Panel on Climate Change, scientists® warn that
humanity must keep the temperature increase within 1,7 degrees Celsius by the
end of the century. It is also necessary to achieve zero carbon dioxide emissions
by 2070 and reduce greenhouse gas emissions by 97% by 2035. Otherwise, global
warming will cause further melting of the Antarctic glaciers, leading to a rise in

3 WHO (World Health Organization) (2005). Chernobyl: The True Scale of the Accident; 20 Years Later a UN Report Pro-
vides Definitive Answers and Ways to Repair Lives [Press Release]. Available: http://www.who.int/mediacentre/news/
releases/2005/pr38/en/print.html [accessed 11 February 2006].
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the water level in the World Ocean, which has already amounted to 10-15 cm.
over the last century. As a result, vast coastal areas will be flooded, including a
number of large cities, some inhabited islands (for example, the Maldives) will
disappear. Based on computer modeling, scientists are now repeatedly compil-
ing probable maps showing the outlines of the continents that will arise as a
result of changes in the level of the World Ocean. Therefore, it is quite under-
standable why the memorandum of the Climate Summit in Madrid, which took
place in 2019, and the latest report of the Club of Rome (2020) stated that we
lived in a world that had changed beyond recognition then.

Nowadays, the problem of depletion of natural resources, in particular soil
depletion and a sharp decrease in biodiversity, the importance of which is men-
tioned in the UN Convention (Rio de Janeiro, 1992), is acute. Ecologists* predict
that in the coming century the number of species of flora and fauna, especially
oceanic and marine, may decrease by more than a half. Losses in terms of biodi-
versity will lead to a rapid restructuring and decline of some natural ecological
systems that are the basis of fishing and agriculture on the planet. Decrease
in soil fertility, their erosion and salinization, and consequently drought and
desertification cause hunger and impoverishment of the inhabitants of numer-
ous territories. In this situation there is a possibility of radical changes in food
patterns and gastronomic habits of people, which have historically developed
in certain territories and which have become an important component of the
traditional way of life and well-being. A global problem today is providing hu-
manity with quality fresh water, as millions do not have access to it, and more
than a billion people on the planet consume it in a polluted state that does not
meet sanitary standards. The ecosystems of many of the world’s largest rivers
(Amazon, Mississippi, Danube, Dniester and others) are under threat.

An integral part of globalization processes is the increasing spatial
segregation, separation, alienation and “locality” in the globalized world,
which is a sign of social deprivation and degradation in the conditions of
territories, that have experienced an ecological crisis. Therefore, wet continue
the inconvenience of “localized” existence, which is exacerbated by the fact
that in the conditions when public spaces have moved beyond the paradigm
of “local life”, the concept of “locality” loses its meaning-making potential,

4 Hathout, N. & Namer, F. (2018). Defining paradigms in word formation: concepts, data and experiments. Lingue e
linguaggio, 17(2), 151-154. https://doi.org/10.1418/91862.
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increasingly becoming dependent on the direction of actions that are not
subject to control at the local level. Psychologists should remember that the
extraordinary ecological situation on the planet has an impact on the processes
of socialization of a modern personality. Along with its economic, legal, family
and other dimensions, ecological socialization begins to play a significant role.
However, given the decrease in the diversity of the environment, primarily its
natural component, the content of this branch of socialization is impoverished,
becomes deficient, and the logic of deployment, even in the conditions of
peaceful life, acquires an extreme character at the level of the individual and
threatening and critical features for social communities in the conditions of
war, which is in Ukraine nowadays.

In the second half of the 20th century, international groups of scientists (the
USA, the Western Europe) began to turn to mathematical modeling in order to
determine the most likely scenarios for the development of civilization under
climate change (taking into account the population and carrying capacity of the
landscape). Currently, the following four scenarios are most often mentioned.
The first scenario is similar to the history of the Rapanui civilization on the Eas-
ter Island, which was founded in its flowering tropical forests. It is known that
over half a millennium its territory was transformed into a sparsely populated
desert island. According to this scenario, the population grows along with the
increase in average temperature. Technological civilization reaches its peak, but
then a sharp decline occurs. At some point, the system again reaches equilibri-
um, but the population drops sharply.

The second scenario is more hopeful. The development of civilization in it
occurs steadily, that is without catastrophic consequences. This happens be-
cause its representatives will realize in time that thoughtless, too large-scale
consumption can lead to death. They change priorities: from a consumer of the
society, they move to a society of moderate consumption and sustainable devel-
opment. The third scenario involves a sharp reduction in the population with-
out depletion of resources. In this case civilization disappears, but some com-
munities are now gradually evolving towards the creation of a new civilization.
Finally, in the last fourth scenario people realize that their actions can lead to a
catastrophe. They switch to new types of fuel too late, so they do not have time
to avert a catastrophe. Scientists cannot currently say which of these scenarios
is the most likely for them for the development of our civilization.
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Modern scientists developed a Methodology for assessing the capabilities
of nature in terms of the needs of real ecological limits, that is, the ability to
withstand growing anthropogenic pressure. Scientists® presented ecological
problems in the form of a mathematical model for the development of the world
situation on the basis of taking into account such interdependent variables as
capital investment, resource use, environmental pollution and production of
consumer products. Scientists® formulated outstanding ideas in it regarding
the future existence of humanity. According to their conclusions, solving envi-
ronmental problems requires, first of all, changes in Man himself, his essence.
Hence the leading goals that humanity should implement.

The first goal is called “External Boundaries”, as it orients humanity towards
a careful attitude towards nature and its resources. The second goal is “Inter-
nal Boundaries”. It has the aim to take into account the internal resources of a
person, his/her ability to self-renew, viability in the conditions of scientific and
technological progress and socio-political changes. The third goal in the scien-
tist’s program is defined as “Cultural Heritage”, since cultural self-determina-
tion is accepted as a defining guideline for the progress of mankind. The fourth
goal is “World Community”. It is about creating world communities that coordi-
nate the adoption of balanced decisions both at the local and global levels. The
fifth goal is “Human Housing”. It concerns the problems of human settlement
on the planet, its optimization. Finally, the sixth goal is to create an optimal,
intelligent, unified “Production System” on a planetary scale.

On this basis, there was a need to develop a single global environmental
strategy for humanity. The Concept and Program for Sustainable Development
in the World provide for the need to change the hierarchy of values at a high
level of social communities and individuals. However, in practice, changes in the
consciousness and behavior of politicians and the general public towards their
greening occur extremely slowly. Thus, scientists” conducted a survey in nine
countries around the world. It concerned the population’s attitude to climate
changes. Scientists were surprised by the unexpected indifference of more than

5  Barber, R., Plumb, M.A., Boulton, E., Roux, I. & Dubrova, Y.E. (2002). Elevated mutation rates in the germ line of first-
and second-generation offspring of irradiated male mice. Proc Natl Acad Sci USA, 99(10), 6877-6882. doi: 10.1073/
pnas.102015399

6  Kramsch, C. (2011). The symbolic dimensions of the intercultural. Language Teaching, 44(3), 354-367. https://doi.
0rg/10.1017/50261444810000431

7  Langlotz, A. (2015). Creating social orientation through language. A socio-cognitive theory of situated social meaning.
Amsterdam: John Benjamins Publishing. https://doi.org/10.1075/celcr.17
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half of the participants to the issue of climate change, their rejection of envi-
ronmental problems and some fatalism (except for Brazilians and Mexicans).
Their pro-ecological behavior was even less pronounced.

Over the last decades, the number of people concerned about climate chang-
es around the world has been growing rapidly. The famous ecologists note that
at the current stage, the crisis of the environment is reflected in the attitude of
most people towards it. Currently, the environmental movement is being joined
not only by politicians and scientists, such as ecologists, sociologists, philos-
ophers, lawyers, psychologists, who participate in numerous scientific confer-
ences, but also by the general public. Adults and young people, specialists and
volunteers participate in it. All this indicates the “greening” of public conscious-
ness, the confident establishment of environmental values in the lifestyle and
behavior of our contemporaries (protests, demonstrations, flash mobs, telecon-
ferences, trainings, environmental exhibitions, etc.). Thus, one of the leaders of
the environmental movement in the world is the World-Wide Fund for Nature
(WWF), which was founded in 1961 by P. Scott, L. Hoffman, and G. Montfort.
Currently, the fund (“World Wide Fund for Nature”), which operates in more
than 130 countries around the world, has more than 32 national branches, and
more than 6 million people have become its individual members. The symbol of
this fund is a panda.

A new paradigm of nature management was formed in Ukraine along with
the emergence of the environmental movement in the world, that is, from the
late 60th—70th of the 20th century. It was especially clearly established at the
level of scientific and philosophical consciousness. This was convincingly ev-
idenced by scientific and methodological researches of those years, providing
legislative acts with the aims at protecting local and large natural areas, creat-
ing reserves, nature reserves, natural parks. State inspections for the protection
of forests, water bodies, plant quarantine, non-governmental nature conserva-
tion societies, which carried out active educational activities among children
and youth, proved to be no less effective.

However, a lot of concepts of nature protection nowadays turned out to be
erroneous. In a totalitarian society, a conquering attitude towards nature was
cultivated and the existence of conflict relations between a society and nature
was denied. It was believed that pollution of nature was generally inevitable,
and rational use of nature was carried out in the interests of the state, and not
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the well-being and livelihood of people. The mentioned state policy led to sig-
nificant losses of the land fund of Ukraine (placement of industrial facilities on
fertile lands), soil erosion, their contamination with heavy metals and pesti-
cides, chemicalization of agricultural lands (increasing the content of nitrates
and pesticides in them). Industrial giants, primarily enterprises of the metallur-
gical, coal and chemical industries, significantly worsened the state of the air,
which became environmentally dangerous; in many regions it still exceeds the
permissible norms by tens of times, and in some industrial regions it is threat-
ening. Along with this, the entire ecosystem of the most powerful Ukrainian riv-
er — the Dnieper — was destroyed, which turned into a de facto lake system due
to the large number of reservoirs, where water exchange slowed down, and the
wealth of flora and fauna (fish, birds) of the Dnieper floodplains suffered special
losses. Our seas — the Azov and the Black Sea - also became areas of ecological
crisis, which creates a threat of poisoning when consuming fish.

One of the most difficult tests for the nature of Ukraine was the accident
at the Chernobyl nuclear power plant. It led to radioactive contamination of
numerous territories (about 50-70 tons of nuclear fuel were released into the
air). The disaster caused significant damage to the health of a large number of
people, since not only the liquidators received radiation doses, but also those
ones who were evacuated from the dangerous zone (250 thousand people). It
is believed that 75-95 million people in Ukraine and other European countries
received a small dose of radiation at that time. Even today, Ukraine is one of
the leaders in the world in terms of the number of nuclear reactors; it ranks
ninth in the world and fifth in Europe. Already in the 90s of the last century,
sociologists noted the activities of more than a hundred environmental
organizations and societies in Ukraine. In 1988, the Ukrainian Environmental
Association “Green World” (UEA “GW”) was founded, the activity of which
became a response to the worsening environmental situation due to
radioactive contamination. Currently, an informal coalition of environmental
organizations, the Ukrainian Climate Network (UCN), operates in our country.
It was established in 2004. Then, under the name “Working Group of Public
Environmental Organizations on Climate Change”, about 20 environmental
organizations united (UEA “Green World”, “National Ecological Center of
Ukraine”, “Our Home”, “Bureau of Environmental Investigations” and others).
This is an association of organizations that cooperate to implement citizens’
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rights to live in a safe environment and in the connection with the threat of
global climate change. The goal of its activities is to educate the population
on climate change and participate in the development and implementation of
Ukraine’s climate protection policy. The International Fund for Animal Welfare
(IFAW), the Ukrainian Society for Nature Conservation, the branches of which
operate in almost all regions of Ukraine, and other public organizations also
enjoy considerable authority among the population.

A significant educational resource that influences the development of read-
ers’ environmental awareness is presented not only in printed publications (for
example, the newspaper “Green World”), but also the information posted on
numerous Internet portals of public organizations, such as: “Information Cen-
ter for Climate Change”, “Ecological activity”, “Ecological club”, “Voice of Na-
ture”, “Green Ecological School”, “Ecological League”, “Green Bird” and others.
Preservation of an environmentally safe society, combating climate change,
environmental education and enlightenment undoubtedly have a significant
psychological dimension. In addition, according to psychologists, the underly-
ing factor of environmental destruction, global environmental crisis is precisely
the consumer-selfish, utilitarian, mercantile attitude of people towards nature.
At the same time, the spread of environmentally responsible behavior scripts
should not only counteract the environmentally destructive behavior of indi-
viduals in everyday life, but also contribute to the spread of people’s experience
in restoring the quality of the living environment of a civilian population in
four decades after Chornobyl environmental, medical and social transforma-
tions and in the conditions of war in Ukraine.

Thus,againstthebackgroundofthedevelopmentofnumerousinternational
projects and regional programs to ensure sustainable development and
environmental quality for monitoring, presenting socio-psychological and
psychological patterns of the development of environmental behavior of the
individual, his/her environmental awareness are still not sufficiently taken
into account. They remain the most sensitive link in the implementation of
these projects. The contribution of psychologists to this ecological activity
with the aim of stabilizing society, mental states of the civilian population,
restoring the quality of their living environment against the background
of environmental threats of war, civilizational and climatic challenges
is invaluable.
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So, the analysis of the scientific, technical and socio-economic prerequi-
sites for the emergence of a new ecological worldview in the system of human
and natural sciences ultimately forces us to reflect on the question: “What are
the main values that our society professes?” This is an attempt to assess social
development from the point of view of that life competence that is most signif-
icant for successful implementation in it. To the same question, someone will
answer — “we live in an informational, globalized society”, another one will say —
“in a modern or postmodern society”. Finally, we will call ecological problems as
“problems in a risk society”. The content of this term, we believe, that we’ll most
fully reveal the causes and consequences of the aggravation of the contradic-
tions of human existence in the conditions of globalization.

The concept of “problems in a risk society” was proposed by us, because we
came to the conclusion that modern society was potentially risky, since it was
filled with various dangers, large and small. Its main dimension was threat,
therefore, the multiplication of risk situations led to increased fear in people,
limited self-determination of them. A person cannot usually make a decision
on his/her own, it is made only by an expert who is a specialist in a particular
field of knowledge (Medicine, Psychology, Pedagogy, etc.). We think, that as in
the traditional industrial society, in the risk society there is a progressive im-
poverishment of the population. However, this is no longer the impoverishment
of workers, but an increase in the feeling of fear, uncertainty and instability,
which distorts normal existence of people. At the same time, those people who
may find themselves in risky situations become less and less able to make any
decision regarding this risk, lose the sovereignty of self-expression, since only
an expert can establish the risk. These conclusions will help more and more
researchers are identifying different types of threats and risks, developing risk
formulas (chemical-biological, biological, medical, psychological, etc.) and, ac-
cordingly, provide security aspects.

In the researches on Sociology, we talk about objective (environmental
conditions) and subjective threats (an increase in population groups with so-
called risky ecological behavior). We are talking about various classifications of
types and ecological types of threats according to the following criteria: univer-
sal and specific (according to the generalization ecological criterion); perma-
nent-short-term (according to ecological duration); global regional (according
to ecological territorial characteristics); open latent (according to the method
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of ecological actions); natural, artificial, mixed (according to the ecological
source of origin); also those ones that can be prevented, partially or impossible
to prevent (according to the possibility of ecological prevention).

In the context of countering the risk society, scientists and the world com-
munity formulate the idea of sustainable development. To this end, scientists
have carried out great activity to determine the main aspects of the security of
human existence in contrast to the threats to its existence (seven main aspects):

1) environmental ecological security (threat of environmental ecological

pollution of radioactive, chemical, geomagnetic, electromagnetic, en-
vironmentally safe niche, protection from environmental disasters);

2) food security (availability of basic food products);

3) economic security (employment, minimum income);

4)  political security (protection of human rights);

5) cultural, axiological security (protection from marginalization, pro-

tection of traditions, values, a language, a family);

6) personal security (freedom and protection from violence);

7) health security (average life expectancy);

8) cultural and axiological security (protection of cultural diversity, lin-

guistic picture of the world, threats of marginalization).

Thus, certain aspects of ecological security are contrasted with certain
types of threats: environmental ecological threat - the right to provide
environmental ecological safety; economic threat — the right to work
and a living wage; informational, technological threat — the right to safe
ecological housing and transport; threat of attack and aggression - the
right to protection from terrorism, etc. Psychological concepts of risk are
represented by two directions: the first group of concepts gravitates towards
the ideas of Humanistic Psychology. We analyze certain types of personality,
for example, a narcissistic extrovert who is prone to risk; or a type prone
to phobias and not prone to risk. The second group of concepts, which is
in the paradigm of Ecological Activity, has the aim for studying the internal
motivation of risky behavior. In such a way we’ve to analyze a range of
psychological, physiological and neurological factors. It is believed that
people who are prone to risky ecological behavior, which do not care about the
environment, people’s health, life. So, ecological concepts are characterized
by non-ecological behavior, direct deliberate stress, they are prone to deviant
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ecological behavior, in particular ecological addictions. They also distinguish
between forced ecological risk and voluntary, we mean intentional ecological
risk. Instead, we believe that there is a phenomenon of family ecological risk,
since starting a family is always a risky ecological project.

Particularly poorly studied is the issue of high-risk ecological experience,
subjective threats in war conditions, when all of the above-mentioned types
of threats can be actualized simultaneously. If in peacetime the experience of
high ecological risk is inherent in representatives of a number of professions
(motorcycle racers, climbers, military, divers, journalists, stuntmen, pilots,
parachutists, firefighters, police officers, rescuers), then in wartime the
experience of high ecological risk is a component of the ecological behavior of
both the military and the civilian population in wartime.

One of the first areas of eco-psychological researches in the paradigm of
solving problems in a risk society should be considered Ecological Psychology.
It has been arisen on the border of Medical Ecology and Ecological Psychology;
it is now often referred to the environmental field of the ecological researches.
The subject of our researches in Ecological Psychology is the influence of main
environmental factors (mainly from the physical environment) on the human
psyche. Some factors, such as noise, lighting, temperature (heat, cold) come into
the field of view of Ecological Psychology. The study of the influence of these
factors in the conditions of climate change, an increase in the average annual
temperature on the planet is becoming especially relevant. Solving entirely
psychological ecological problems, such as:

1) identifying the most significant environmental factors for humans

both in terms of population and at the individual level,

2)  studying the psychophysiological nature of their influence on mental

health and behavior;

3) developing a methodology for organizing these factors;

4) Ecological Psychology wuses primarily ecological methods and

methodology.

As we’ve already noted, the implementation of the Ecological Approach
within the paradigm of general psychological and ecological research is due
to solving problems in a risk society. So, we’d like to propose the concept of
“ecological risk validity”. We created a new model of the sensory-perceptual
system, the functioning of which is determined by the conditions of human
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life in the ecological world, that is in the natural environment with its real
dimensions, lighting, placement of objects within the landscape.

In the context of Developmental Ecopsychology, a new view of the
interpretation of the educational environment as a socio-ecological system
of an educational institution has been developed. In this context, we propose
an attempt to assess the quality of the educational environment. Let’s
describe it.

Also, we’ve done the researches in the direction of the Psychology of
interaction with the environment. According to this direction and due to the
paradigm of Environmental Psychology, which is a specialized in the field that
studies the relationships between risk ecological behaviour and the conditions of
the ecological environment in which it takes place. Risk ecological behaviour is
understood by us as both actions that are available for the observation and acts
that are not available for such kind of observation (thoughts, emotions, which
deal with risk ecological behaviour); the ecological environment is mainly
the physical ecological environment. Sometimes this direction of research is
referred to as “environmental Ecological Psychology”, “Psychology of the living
ecological environment”. These problems arose in the early 70s of the twentieth
century at the crossroads of Psychology, Architecture, Urbanism and Design,
as a request by architects to the problem of organizing the space of a person’s
ecological residence, the ecological city in general in a modern era. Within this
complicated direction, a person and the environment are considered as a single
system of risk ecological behavioural interactions.

We believes that Environmental Psychology covers a number of areas, such
as: researches according to the effects of crowding, the person’s behavior in
space, the influence of architecture on the person’s behavior, environmental
cognition, problems of environmental education, stress caused by environmental
influences; a significant number of studies, which deal with the study of the
effects of noise, environmental pollution, extreme temperatures and various
ways of organizing space by architects. Our environmental studies have both
fundamental and applied significance. In particular, they help us to understand
the peculiarities of the organization of the ways of life and lifestyle, the
peculiarities of social regulation and self-regulation of the people’s behavior
in urban and rural settlements, megacities, large and small schools, etc. Thus,
we pay considerable attention to understanding the environment as a category
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not of Ecology, but of Ecological Psychology. In such a way we’ll describe eight
main characteristics of the Ecological environment, risk ecological behavioural
interactions and solving risk ecological behaviour from the psychological
point of view. In such a way the ecological environment is experienced as a
single, integral flow. So, we propose the main characteristics of Ecological
environment. They are:

v A person is a part of this environment.

v Any physical environment is connected to a social system in a paradigm

of the Ecological environment.
v The impact of the physical environment on a person varies depending on
the person’s individual characteristics.

v TheEcologicalenvironmentoftenaffectsthepersonatanunconsciouslevel.

v The Ecological environment that we observe is not always real.

v This Ecological environment has symbolic meaning.

v The Ecological environment is perceived as a set of mental images.

Also,themostimportantinthe conditionsofurbanizationare ourresearches
of psychological ways of constructing living space, the experience of violating
one’s own boundaries, the influence of crowding in the urban environment on
the experience of discomfort from it (the phenomenon of crowding), studying
environmental stress factors. We studied the problems of Psychology, studying
the microenvironment and the macroenvironment of Ecological environment:
its geography, landscapes and their impact on a person, the person’s territorial
identity, involvement it into a certain territory, the formation of mental maps
of the area in the structure of the person, which is an important factor in
orienting behavior not only in sports, but also, above all, in military activities,
which actions are tactically and strategically largely tied to the surrounding
landscape and relief. Experimental ecological aesthetics is also relevant to
the problems of studying the impact of aestheticized landscapes on a person
(gardens, parks, etc.). These are psychological approaches to aesthetics that
focus on ordinary observers and have the aim to study their reactions not
only to researches of art, but also to the aesthetic aspects of the surrounding
environment (natural, artificial ones).

In Western Europe there is now a powerful Association of Empirical
Aesthetics, which is interdisciplinary by its nature, since its members are
not only philosophers, artists, but also sociologists, psychologists, cultural
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researchers and architects. Thus, art therapists and specialists in Environmental
Psychology and the Psychology of Art are significantly active in their researches
in this Association. For example, types of aesthetic therapy are considered by us
as such types, which are based on both artistic (fairy tale therapy) and natural
(lithotherapy, aromatherapy, animal therapy) means. All these means are used
in Ecological Psychology.

We think, that a separate direction of ecological and psychological researches
is the study of the Psychology of Ecological Consciousness. The subject of this
research is the functioning and development of ecological consciousness along
three main lines: sociogenetic (such as in the process of historical development);
ontogenetic (during the whole life) and functional (according to the functions
of ecological consciousness). In the Psychology of Ecological Consciousness,
human interaction is considered by us only by its nature, which acts not as
a “natural environment”, but as a “world of nature”, that is a system of the
person’s ideas about it, experience of interaction and attitudes towards nature.
Thus, within this paradigm of the Psychology of Ecological Consciousness, four
areas of our research can be studied:

1) the study of ecological ideas in both individual and age aspects;

2) the study of the features of the subjective attitudes towards nature (pa-
rameters of the 1st order: modality, breadth (variety of objects), stabili-
ty, intensity;

3) parameters of the 2nd order: emotionality, generalization, coheren-
ce, dominance);

4) the analysis of the strategies and technologies of interaction with the
natural environment inherent to a given person.

One of some new and most relevant areas of Eco-psychological research
today should be considered the Psychology of Global Changes and Sustainable
Development. This Psychology is a direction of Eco-psychological research,
which, we think, have the aim at studying the peculiarities of thinking
of specialists who are engaged in the assessment and forecasting of the
development of phenomena and processes in a planetary scale. In turn, the
rapid changes in the lifestyle of the majority of the planet’s inhabitants, which
we have observed in recent decades, allow us to believe that these changes
affect not only specialists (economists, politicians, ecologists, climatologists,
doctors, psychologists, rescuers and other specialists), but also most people in
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the conditions of their everyday existence. Therefore, the subject of Psychology
of Global Changes and Sustainable Development should be considered much
broader. This is macroecological level of Ecological Psychology, so we believe
that the subject of this area of study is related to the study of eco-social changes
in the behavior of individuals and communities of various scales in the context
of risk ecological behaviour, climate change, urbanization, mass migrations
and pandemics, that is, in the context of mega-level transformations of eco-
social systems.

Closely related to the problems of ecological socialization in four decades
after Chornobyl environmental, medical and social transformations and in the
conditions of war in Ukraine it is such a relevant direction of Environmental
Psychology as the Psychology of Eco-conservation. The main task of this
Psychology is to promote pro-ecological (ecologically responsible) behavior of
the person as a way to overcome a global ecological crisis. Thus, Environmental
Psychology is a branch of psychological science that is rapidly developing in the
context of globalization, demographic and climatic changes. It is represented
by a number of research areas (Environmental Psychology, Psychology of Eco-
conservation, Psychology of Ecological Consciousness, Psychological Ecology,
Psychology of Global changes and Sustainable Development, etc.), which
have the aim at studying various phenomena in the subject field of these
problems, problems of ecological socialization in four decades after Chornobyl
environmental, medical and social transformations and in the conditions of war
in Ukraine, which are relevant both for the Psychology of human interaction
with the environment of various scales, its landscapes and the stages of the
development of ecological consciousness and ecological behavior of the
individual or social community in the process of difficult, contemporary process
of ecological socialization.
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ACIMBUM» A0 TeM Ha KIITaAT «30Ha_Pu3uky Ilo3a_dacomy», 10 TIPSIMO 31IM-
Ba€e 1986 i TumuacoBy okymailito YopHOOMAbCbKOI 30HM y 2022 pori. V mif-
CYMKY (pecTuBaib OHOUACHO MiATPUMYE MOITUKY MaM’sITi (TlepeJaBaHHS 10-
CBiJly IOKOJTiHb), PO3BMBAE MeAiarpaMOTHICTh i popmye 0b6pa3 micTa/perioHy;
BOJIHOYAC BiH Hece pU3NKU — CITPOIIEHHS Tpareii, «ecTeTu3alii» HeOe3meKu
71 KOHKYpeHIIii MiXX TaM’SITTIO Ta pO3Baroio.
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BBeZeHHS 3 MOCTAHOBKOIO MIPOOJIEMM ¥ METOKO

YopHob6uibcbka KaTacTpoda 1986 pOKy 3alMIIAETHCS He JIMIIEe iCTOpUY-
HOI0 TIOfIi€l0, a ¥i «JIOBrOl0 TiHHIO» JJIsI CYCIIJIbCTBA: BOHA BIJIMBAE HA YSIB-
JIeHHST TIpO 6e3I1eKy, AOBipy M0 iHCTUTYIIil, €KOJOTiUHY TPUBOKHICTb, TOJITH-
Ky MaM’qTi Ta KyJbTYPHi IPaKTUKU. B Mi>KHapOOHUX OITISIIOBUX AOKYMEHTaX
MiJIKPeCTIOEThCS MAacIITaOHICTh HACIiAKIB aBapii Ta MOBrOTPMBAIICTh M-
TaHb Oe3IeKu/yIpaBaiHHS pu3uKoM. [Iyis1 YKpaiHu 1eii CIOKeT Mae€ Ie OgHY
BasKIMBY ILTOIMIMHY: y 2022 poii YopHOOMIbCbKMIT MalilaH4YMK i 3HaUHa YacTu-
Ha 30HM Biguy>KeHHS O6y/IM TMMYaCOBO ITiJl KOHTPOJIEM POCiMICbKUX CUJI, IIIO 3HO-
BY aKTyasTi3yBasio YopHOOMIIb SIK TTOTITUYHM i 6€3T1eKOBMII CMMBOJI CY4aCHOCTI.

BasxinBo, 1o «criafguHa» YopHOOWIS iCHye He TiJIbKM B apxXiBaX, My3esiX
i MemMoOpiaJbHMX JaTax, a i y KyJIbTyPHUX MOMISIX, SIKi 3[aTHi TepeTBOPIOBATU
nam’sITh Ha KOMyHiKalito. TyT MOKa30BMUM € KeJiC MiCTa — CIIPOEKTOBAHOTO ITiC/Is
aBapii SIK IoCTiliHe Miclle MPOXKMBAHHS MPalliBHMKIB i iXHiX poayuH. CaMe B IIbOMY
MmicTi 3 1994 poky 1I0pOKy BifoyBaeThcs pecTuBaib «30/0Ta OCiHb CiaByTHyay,
SIKUIA TIOEIHYE OUTSIYY/MOJIOADKHY TBOPUICTb i MeZiaoCBiTy, a B IIporpami — Bif,
MOYATKOBMX POKIB [0 Mi3HILIMX — IPUCYTHI CIO3KETU 7 MIPAKTUKU, HATIPSIMY T1OB’S-
3aHi 3 YAEC i 30HO10 BiguykeHH$ (30KpeMa ekckypcii 1o Ta YAEC).

[Ipo6siema, SIKy CTaBUTH 11e JTOCTiIKeHHS, TIOJIITA€ B TOMY, IO «ITaM’SITh IIPO
YopHOoOWIb» Aepati yacTimre GopMyeThCs He JIMIIe aKaJeMiYHMMY TeKCTaMU Ui
Jlep>kaBHMMM KOMeMOopallisimu, a it MefiiHumMu hopmMaTaMy KyJIbTYPHUX TTOMTA.
V takux ¢opmaTtax mam’sTb MOXKe CTaBaTU eMMATiiHIlIoW ¥ JOCTYITHIIIOK
[T MoJiofli — abo, HaBIMaKy, IMepeTBOPIOBATUCSI HA Habip Kiille, Bi3yaJbHUX
«edeKTiB» i Ierkoi ApamMaryprii.

MeTa TeKCTy — TOKa3aTH, SIK heCTUBaJIb SIK KOMIUIEKCHA KY/IbTYPHO-Me/IiitHa
nofiss MepniatTusye YOpHOOWIBCHKY CHAALIMHY: SIKMMM MexXaHi3MaMu Iie
pobUTh, Ha fAKi ayguTOpii Ipaifioe, aKi ehekTr i pU3UKKU MOPOIXKYE, i MO 3
LIbOT'0 BUILJIMBAIOTH [IJIS1 SKYPHAJIICTIB Ta OpraHi3aTopis.

MepiaTu3saiisi SK MeTamnpoiiec

VY teopii MemiaTu3aiii Meia po3yMilOTh He JIMIIE SIK «KaHaJIM», a SIK I0B-
rOTpMBajMit MeTarnpoiiec, o nepedymoBy€e iHCTUTYIIii Ta MOBCIKAEHHI ITpaK-
TUKU — 4yepe3 MeJianoriky, ¢opmatu Ta 3ajexHiCTb coliaJibHUX cdep Bif
meqia. Lle cucTeMHO ONMCYe , MigKPeCI00UN, [0 Mefia CTaloTh aBTOHOM-
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HOIO iHCTUTYIIi€10, SIKa BIJIMBA€E€ HA MOJITUKY, KYJbTYpY, pesirito, mJ03Biais
TOL[O. Po3MmMpIoun 1ieii Miaxia, Ta MPOMOHYIOTh IUBUTKUCS HA <IIMOOKY
MeJiaTu3allilo» K Ha CTaH, y IKoMy UudpoBi iHppacTpykTypu it maTdbopmHi
MIpaKTUKM BOYIOBaHi B caMy TKaHMHY COIIiaJbHOI peajbHOCTI.

151 yKpaiHChKOTO KOHTEKCTY MMOKAa30BO, 1110 KOHIEMT «MeJiaTu3ailil KyJb-
TypU» aKTMBHO OCMMCJIIOETHCS i B JIOKQJIbHI TyMaHITapUCTUILi: HAIPUKIAL,
y CTaTTi (OIJISIAOBOrO TUITY) IMiAKPECTIOETbCS aMOiBaJIeHTHICTh MeiaTu3allii
Ta ii 3a7I€eXXHICTh BiJj TEXHOJOTiUHMX 3pYIIeHb, & TAKOXK MMOTpeda aHaIi3yBaTH
COLiOKYJIbTYPHI HAC/TiAKY 1IbOTO MeTarpoliecy.

Y 3acTocyBaHHi o GeCcTUBaIIOI[e 03HAUAE: TIO/Iisl HE TPOCTO «BUCBITTIOETHCSI»
Me[lia, a OpraHi30BYETbCS $SIK MeJia-MoOAis Ta OCBITHSI Mefia-eKocucrema
(majicTep-Kiacu, KOHKypcH, 1M poBi MPOIYKTH, OHIAMH-eTanu, CTaTUCTHUKA
OXOIUIEHHS TOIIIO).

Memory studies Ta mosiTuka mam’siti

Memory studies BUXOJSITb i3 TOTO, 10 TaM’STh — 1ie He «30epeskeHi (haKkTu»,
a Collia7TbHO OpraHi30BaHi MPaKTUKMU, Yepe3 SKi CHiJIbHOTUM KOHCTPYIOIOTh
MUHYJIe, II06Y AisITV B TenepilnrHboMy. Y KJIaCMYHi COIi0OTiUHi TepCcreKTUBi
HAroJIOIly€e Ha COLia/ibHili 3yMOBJIEHOCTI KOJEKTMBHOI IMaM’sTi; Cy4yacHi BU-
IaHHS ¥ iHTepIipeTallii migKpecaol0Th, 110 1S Tpaauilisi GopMye OCHOBY IIJist
aHaIi3y rmam’siTi SIK rpyIroBOTO SIBUIIA.

Iasni BaXXIMBUM € TIOHSITTS «MicLib Tam’siTi» (lieux de mémoire), sike po3po-
OMB: KOJIM «CIIOHTAHHA ITaM’SITh» C1a0IIIae, CyCITi/IbCTBA CTBOPIOIOTH CMMBOJTiUHi
TaiHCTUTYLiViHi OTIOPU — PUTYaAJIU, TIOAi1,My3ei,apXiBu. Y IKiIbHO-TTOMY/ISIPHOMY
BUKJIAJi 1le MOXKHA YSIBUTH TaK: SIKIIO MIaM’ITh He «XX1Be caMma c00010», ii «BMU-
KaloTb» yepe3 TMOofil, y IKMUX JIIOAY MepesKnuBaloTh CIIJIbHY iCTOPil0.

LIto TOTiKY e Tami3ye : KyJIbTypHa ITaM’sITb BUOYJOBYEThCS Uepe3 Mefia-Hocii
(TexcTH, 300paskeHHs, TiJieCHi MPaKTMKM, MicCIls, apxiBu) Ta iHCTUTYIi, IO
MiATPUMYIOTh TpUBaie «30epeskeHHs» Ji MepemaBaHHS CMMCIiB. KoHmernT
KOMYHIKaTUMBHOI/KyJAbTYPHOI aM’sTi (B pi3HMUX BepCisix ACCMaHHiB) KOPUCHUIA
st YopHoOWIsI, 60 1986 piK 11le YacTKOBO mepedyBae€ y «KuBiii» mam’siti oue-
BUJILIiB, ajie B>XKe aKTMBHO MepPexoAuTh Y KyJIbTypHY IMaM’sITh uepe3 My3eedika-
11i10, MeZiia Ta PUTYaJIN.

VKpaiHCbKi OMISIIOBI CTATTi TakKoX (iKCyIOTh CTAaHOBJEHHSI memory
studies K OMCOUIUIIHAPHOIO MOJS Ta ii 3B’SI30K i3 KPUTUKOIO OQilLliiiHMX
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HapaTUBIiB i KOHKypeHIli€l0 mamMm’saTeli (XTO i IK Ma€ MpaBO TOBOPUTHU IIPO
MuHysne). omatkoBo, mjis YopHOOW/IsS peseBaHTHA pamMKa «KYJIbTypHOI
TpaBMM» Ta «MiCIlb MaM’siTi»: ¥ (isocodCcbKO-KyAbTYPOJOTIYHOMY aHasIi3i
aBapisl Ta «30Ha Biguy>keHHS» OCMMUCIIOIOTHCS SIK TpaBMaTMUHi CMMBOJU B
YKpPaiHCbKiil iCTOpUYHIN ysIBi.

®decTHBa/IbHA KOMYHiKallisl Ta MOAis
SIK iHpacTPyKTypa CMUCITIB

HocnimkeHHsa mogiii (event studies) po3misimaloTh decTuBasi SIK «CILIa-
HOBaHi MOfii», 110 CTBOPIOIOTh IOCBiZl, 3HAUEHHS ¥ CIJIbHOTHI edekTu. Y
6a30BOMY aKaJeMiuHOMY BUMKJIAi MigKpecioe, M0 IMOAii MalTh He TiIbKU
opraHi3aliiiHuit BUMIp, a i1 BUMIip «IlepeXXuBaHb» Ta CYCITiIbHMUX 3HAUEHb'.

VY MicbKOMY KOHTEKCTi peCTMBaJIi YaCTO CTAIOTh iHCTPYMEHTOM KYJIbTYPHOI
MOJIITUKY, TYpU3MY ¥ GpeHAyBaHHS, ajie JOCTiTHUKM 3acTepiraloTh Bil pe-
OyKIii momit nmuie go «eKoHOMiuHOro edekTy». Hampukian, mokasye, 1o
MichbKi decTuBasIi MeperuIiTaloTh KYyJAbTYPHi i TYPUCTUYHI JIOTiKM, i IO BaXK-
JMMBO GauMTH iXHil couiaabHMIT BUMIp (iIe HTUYHICTh, CIIIJIBHOTA, CMMBOJIiY-
HMI1 KamiTa).

JIns1 HanIoro Kevicy 1e o3Hauae: dhectvBaib y ClaByTUUi He JINIle «ITPO TBOP-
YicTh», a 1 MPO KOHCTPYIOBAHHSI 00pa3y MicTa SIK ITPOCTOPY MOJIOi, IeMOKpaTii
Ta Mefia — i, BOMHOYAC, SIK ITPOCTOPY ITOCTYOPHOOMIBCHKOI BiITIOBiIaIbHOCTI.

JIoka/sIbHA JXYpHa/IiCTUKaA Ta
rinmepjoKajibHi eKOCHUCTEeMM

JIokasbHa KypHAJIiCTYKA 3a3BMYail MPAITIOE 3 «OIM3bKiCTIO» K IPUHIIUIIOM
HOBMHHOI IIiIHHOCTI: TTOAisT «ITOPyY» Ma€ OibIINIA IaHC CTATU 3HAYYILOKO JIJIs
ayouTtopii, HixXX ganeka. Lfo ysoriky moo6pe dhopMy/0l0Th YKpaiHCbKi HaBYasIb-
HO-HAyKOBi IyOsiKkaliii, e mpssMO CKa3aHO MPO «IIPaBujo reorpadiyHoro Ha-
6mkeHHSI» i 000B’I30K MiCIIeBMX Meflia pO3IT0BiIaTy PO HOBUMHM B KOHKPET-
Hiit reorpadiuHii Tou1ri.

[TapasienbHO 3pOCTa€ PoOJb TilepaoKaJbHUX i HMQPPOBUX Me[ia CITiJIbHOT.
B yKpaiHCbKOMY IMCKYpCi 1le OMMCaHO SIK MepCHeKTUBHUI HAMPSIM PO3BUTKY
Mejia, 1[0 ONMPAETHCST HAa MiCIleBi IMMOTpe6u ¥ OHJIatH-IHCTPYMEHTH.

1  Getz D.,Page S.]. Event Studies: Theory and Management for Planned Events. 5th ed. London : Taylor & Francis Group,
2024; Quinn B. Arts Festivals and the City // Urban Studies. 2005. Vol. 42, No. 5-6. P. 927-943.
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[TapanenbHO 3pOCTA€ POJb TiMepPIOKTbHUX i 1IMEGPOBUX Mefia CITiIbHOT.
B yKpaiHCbKOMY IMCKYpCi 1Ie OMMCaHO SIK MepCHeKTUBHUIA HAMPSIM PO3BUTKY
Mefia, 10 OMMUPAETHCS HA MiCIeBi MOTpebu ¥ OHJIAH-iHCTpyMeHTH. Mix-
HApOIHi MOC/iIKeHHS IiAKPeCcaloTh LIHHICTh Tillep/oKaJbHUX HOBUH IJIS
BIUCBIT/IEHHS TPOMAaICbKMX aKTUBHOCTEH i IOKa/JIbHOI ITOTiTUKN.

Keiic dbecTuBaio BaxkIMBUIA y 1Mili pamili, 60 BiH MPOAYKY€E «KOHTEHTHUI
TiK» J1JIS1 IOKAJIbHUX MeJlia, a TaKOXX BKJII0Ua€ Melia-0CBITHIO KOMIIOHEHTY, sIKa
TPEeHY€E MOJIOJIb CTBOPIOBATY JIOKQJIbHO pejieBaHTHI HapaTUBU Ta MOIINPIOBATU
ix yepe3 cywacHi ¢opmatu (Bimeo M0 3 XBWIMH, Gioru/caitu 3 dikcalier
OXOILIEHHS TOIIIO).

MeTopoJiorisi Ta KOPITyC AKepes

Ile mocigkeHHSI BUKOHAaHO 6€3 KOHKPEeTHUX MePBUHHUX iHTEpPB’10; Ha-
TOMICTb 3aCTOCOBAHO KaGiHeTHMIT Minxinm 3i sMilllaHMMM MeTOmaMM: SIKiCHMI
KOHTEHT-aHaJli3 Ta eJleMeHTH AVCKYPCUBHOTO/Bi3yaJbHOrO aHami3y.

Kopryc mkepen ckiagaBcs 3 TPbOX GJIOKIB.

[Tepmnit 670k — odimiiini marepianu dectuBamo: posgin «Ham de-
CTUBa/Ib» (iCTOpPIisT ¥4 TeMaTU4Hi pamMku), CTOpiHkM «Tpamuiii», «PermaMeHTU»
(3okpema pernameHT 33-ro dectuBanio 2026 poKy), HOBMHM Ta ¢doTorauepei.
VY upomy 6JI01Ii 0COOIMBO BasKIMBUMM Oyimu Ti (pparMeHTH, e TIPSIMO 3Tajy-
10TbCst YAEC, 30Ha Ta [Ipum’sath, a60 GOpMyTIOIOTHCS TEMATUYHI 3aBIaHHS, 110
MoB’s13y10Th 1986 i 2026 poxu.

I pyruii 6JI0K — JIOKaJIbHI Ta MYHIIIMIAQIbHI Media: HOBMHM Ta odililiHi
noBimomieHHs (e-slavutych.gov.ua), siki onmmcyoTh Mporpamu, ayauTopii, Kiko-
yoBi (popmMaTy Ta aKIeHTU KOHKpPeTHUX pokiB (2023, 2025), i mal0Th «30BHillI-
Hili» TOIVISIM HA MOJI0 SIK MiCbKY KOMYHIiKallilo.

Tperiit 6J10K — KOHTEKCTHI Ta aKaJieMiuHi aykepesia: rpaili 3 MegiaTu3saiiii,
memory studies, decTMBaIbHUX AOCTIIKEHD i TOKAJTbHOI KYpHAIiCTUKM, a Ta-
KOXX iIHCTUTYIIi/IHI JOKYMEHTH 3 siiepHOi 6e31eky Ta KoHTeKcTy 2022 poky (30-
KpeMa matepiain ).

AHamiTiyHa rpoueaypa 6y/a Takow: (a) BUIiIEHO TTOBTOPIOBaHI HapaTUBU
1po Micto/dectrBanb/MopHOOGMIIB (KOLYBaHHS 32 TeMamm), (6) 3icTaBieHO Mefia-
dopmatu (odsaitH-puTyaau, HOBUHHI JXKaHPU, KOHKYPCHI IMPOIYKTH, OHJIaliH-e-
Tamnm), (B) OMMCAHO Bidya/JbHi MpakKTUKU (emMbiemMa, puUTyaibHi iepopmaHcy,
TUITOBI (POTO-CIOKETHM, CUMBOJIM Ha KIITAIT BiHKA UM «KOJTbOPOBOTO OpaTaHHS»).
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Oxpemo 3a3Hauy, 1110 BUMOTHU 10 0pOPMJIEHHSI MaTepiany JJisl KOJIeKTUBHOI
MoHorpadii, Ha SIKi TOCUIAETHCSI 3aBaHTaKeHMI TOKYMEHT, Y IIbOMY TEKCTi
BpaxOBaHi JuIie 4acTKOBO (60 KOPUCTyBallbKe 3aBAaHHS BUMArajo YiTKUX
PO3[i/liB i CTPYKTYpH).

decTUBaAJIb Y MiCBKOMY Ta
MOCTYOPHOOWIBCbKOMY JIaHAmadTi

CiiaByTHY SIK «MiCTO ITic/isI aBapii» — BasKaMBa yMOBa pO3yMiHHS eCTUBAIIO.
MyHinunanpHa icTopuuHa AoBigka (ikcye, 1mo pimieHHS MPO CHOPYAKEHHS
micTa njist ipaniBHUKiIB YAEC micis aBapii 6y/o yxBasieHe 2 sKOBTHST 1986 poKy,
a OymiBHMIITBO 3[ifICHIOBAJIM CWIM BOCBMM TOMIIIHIX COIO3HUX PECHyOIIiK;
Treplili 3acesieHHsT KBapTUp AaTyloThcst 1988 pokom.

Lleit ypbaHicTMuHMIi (akT Mmpalioe K «MaTepiaJbHMII HOCiH mam’saTi»:
MiCTO came € iHPPaACTPYKTYypPOIO MOCTKATACTPOGIUHOTO KUTTS, a peCcTUBaIb —
PEeryJIsipHUM «BMMKadeM» IIbOTO CMUCITY IJIsI HOBOTO TTIOKOJTiHHSI2.

EHnMKIONeAMUHA IOBigKka Mpo dectuBanb ¢ikcye, M0 BiH 3aCHOBaHMIA
1994 poky, Mae MiXKHApOOHMII CTATyC, a cepep CHiB3aCHOBHMKIiB/MapTHe-
piB y pi3Hi nmepioau 3raaywTbcsl MicbKa panga, YAEC, mepkaBHi agmiHicTpa-
1ii Ta HaliOHAJIbHI MefiliHi iHCTUTYIii. Y mporpaMi (3a Ti€l0 X MOBiIKOIO)
cTabisbHO MPUCYTHI Taki «(HOpMaTOYTBOPIOIOUi» €IeMeHTM, SIK CBSITKOBA
xona, Buiyck razetu «CnaBecta», ekckypcis mo Ilpum’sarti ta YAEC, KoH-
LlepTH i 110Y.

[Ii KOMITIOHEHTM MO’KHA iHTepIpeTyBaTV SK KOMOIHAIlil0 BOX JIOTiK.
[lepma — OCBiTHBO-MeZiliHA (MMiArOTOBKA IOHMUX >XYPHAIICTiB, CTBOPEHHS
KOHTEHTY, KOHKypC). [Ipyra — KOMeMOpaTMBHO-IIPOCTOPOBA (3a/Iy4eHHS
JI0 MiCTa/CTaHIIii/30HM SIK IO «MiCIl maM’siTi», Je JOCBiJ MUHYJIOro HabyBa€
diznuHOi BUAMMOCTI).

XpoHoJIorifl Ta 3MiHaA aKI€HTiB

OdimiiiHa «icTopist ecTuBaIO» Ha CAlTi Ja€ LiHHMII MaTepias st PeKOH-
CTPYKIIii TOTO, SIK MOis «Iepemnucye» YopHOOMIb uepes pi3Hi ermoxu.

YV 1994 pori Tema Iop’si3aHa 3 racyioM «Xouy 6auMTy CBIiT IIACAMBUM!», a
OKpeMO ITiAKpecieHo (PaKT: «BIepiie MOJIOAKHA Mpeca BifBimana YopHOOUIb-

2 Ictopis wmicra // CnaBytumbka rpomaza. URL : https://e-slavutych.gov.ua/istoriya-mista-09-57-30-01-12-2021/
(20.04.26); 3onora ociup CrmaByrmua // Enumkionepis Cywacnoi Vkpainu. URL : https://esu.com.ua/article-16937
(20.04.26).
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cbKy AEC». lle BaskJiMBO: BKe Ha CTapTi ¢ecTUBaab BUKOPUCTOBYE KOHTAKT i3
YAEC sk momieBuit i MeiliHMIT pecypc — MOJIOAb «BMHOCUTb» MOCBiJ, MicTa
eHepreTUKiB Y KypHaJiCTUKY.

Iasi 6aurMo eKOJIOTiuHi Ta rpoMaasiHChKI paMku. Hanpukiaz, y 2002 poiri
dikcyeTbes TeMa «EKooriuHe MUC/I€HHST — TIOIVISIT, B MAiOyTHE» i3 3a/TyYeHHSIM
aTOMHMX MiCT-CYITYTHMKIB Ta TEMaTUYHMX OpTaHi3alliii.

Lle BimmoBimae Jyoriii «mmepeBegeHHs» KaTacTpodu 3 IUIOMIMHM Tpareii B
TIJIOIIMHY BiIMOBigaabHOCTI /i MaitOyTHHOTO.

[Ticns 2014 poky B ommcax 3’SIBJASIIOTHCSI BOEHHI Ta imeHTUdiKaliiHi ak-
ueHTH (ATO, maTpioTMuHi akiiii, AMCKycii Mpo rpomazcbke MOBJIEHHS 7 iH-
dbopmarliitHuit MpocTip), M0 MOCTYIMOBO PO3IIMPIOE «YOPHOOMIBCHKUIT» CIO-
KeT: IaM’sIThb TIPO KaTacTpody BIMUCYETHCS B MMUPIINI HAPATUB PO 3aXUCT
KpaiHu, rpoMaAsHCbKY MO3UIIil0 Ta iHpopMalliiiHy 6e31eKy.

Oco61MBO pesIeBaHTHOIO AJ1s1 TeMy YopHOOMIIbCHKOI CIIaAIIMHY € (ikcallis
ekckypciii ;o YAEC Tta [Mpun’siti y 2013 poiii, a TakoXX MTOBTOPIOBAHICTD IIi€i
npakTuky B 2017-2019 poxax, e eKCKypCisi CTae YaCTUHOIO «[IaKeTa» pa3oM i3
IUCKyCiliHMMM T1aTdhopmMamu, MaiicTep-KaacaMy Ta OHJIaliH-TPaHC/ISIiIMMA.
[TokaszoBo Takox, mo y 2018 poii cepen «HOBUX» €€MEHTIB 3ragye€ThbCs
nuckycist «ITosa 30H010. [liasioru», a TAaKOK TeMaTu3allis «Biguy>keHuX aTOMOM»
SIK KyJIbTYPHOTO OCMMCJIEeHHS uacy — (GakTU4HO, 1e BXe language memory
studies B mpakTuuHOMY (popmarTi dhecTuBaIio.

[ManmemiiiHuii Tepionm i HACTYIIHI POKM [E€MOHCTPYIOTh IIM(PPOBY
tpaHchopmaiiito. ¥ 2020 poui odiniiiHa KOMyHikallis MpsiIMO TOBOPUTH
Npo «3 OHiI BipTyaJlbHOI eKCTpeMaJibHOI >KypHaliCTMKM» i BKasye, IO
odaiiH-3ycTpiu He BimOymeTbcs; MpU IbOMY 36epiraeTbcs HaBiThb «Bip-
TyaJibHe OpaTaHHS», TOOTO PUTyaJ amanTyeThcsa A0 MexdiadopmatiB. Y
2023 porui jgoKajmbHe Menia IMOBimomiisie, 1m0 ¢ecTMBaAb MPOXOAUB OH-
JlaiiH, i3 JBOMAa BiKOBMMM KaTeropisimmu, a 3arajbHa KiJbKiCTb YYaCHMUKIB
caruyna 340.

Hapemri, y pernameHnTi 2026 poky Tema «#3oHa_Pusuky [lo3a dacom»
npsiMo opMYyJTIO€ 3B’SI30K IBOX Iofiii: aBapii Ha YAEC i TMM4YacoBoi oKyra-
11ii YopHOOMIbChKOI 30HM Y 2022 porri. Lle — KII0YOBMII eMITipUYHMIA «BY30J1»
MeniaTusanii cnaguan: YopHOOWIb TlepecTae OyTH JInIle «<ypOKOM icToOpii» i
MTOBEPTAETHCS SIK paMKa Cy4acHOTO PU3MKY, Y SIKy MOJIO[Ib Ma€ BOYIyBaTy CBOIO
SKYPHATICTCBKY JIi0.
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Kimouosi nogaii Ta ¢popmaru sk
“menia-mammna” dpecTusaaio

Ha piBHi iHCTUTYLIiiHMX JOKYMEHTIB (perjiaMeHTiB) ecTuBalb KOMYHiKye
cebe SIK CTBOPEHHSI «€IMHOTO 0duIaliH Ta OHIaliH iHDOpPMaIliifTHOTrO cepeIOBUINA»,
HaBUYaHHS «KOHTEHT-MeKiHTy» Ta MigBUIIeHHS MeJiarpaMoTHOCTi. KOHKypcHi
HoMiHalii B 2026 polli BK/IHOUYalTh GOTO, Bijleo, coliaabHi Memia (60r/caiiT),
eIeKTPOHHI BUJIAHHS, a BIKOBUI «KOpUAOP» — 12—-22 poKu, 1110 TTOKA3Y€E Opi€H-
Tallilo came Ha MOKOJIiHHS, siIke (opMyBaTMMe MaM’ITh yKe MepeBakKHO uepes
undpoBi Mefia.

Ha nmozmieBoMy piBHi OKpeC/TI0I0ThCS TPU TUTIY aKTUBHOCTE.

[Mepmmii — Meaia-oCBiTHIV: MajicTep-KIacu, TPeHiHTM, poO0Ta 3 «pecypca-
MU JIJISI JKYPHaUTiCTChbKUX ifeii», 3ycTpidi 3 mpodecionanamu. Hampuknam, y 2025
polli MichbKa KOMYHiKallisi ikcye maricTep-Kiacy, BKIIOYHO 3 TEMOIO «icTopii
6e3 II» Ta «mMexnianpocyBaHHS B €IOXY JaiKiB», @ TaKOX IMiJNUCAHHS YTOIU
TIPO CIiBIIpallio 3 (Yepe3 MOoro sKypHaTiCTChKMUIA MiAPO3ain).

I pyruii — pUTyaJIbHO-CHiIBHOTHMIA: «KOJIbOPOBE OpaTaHHSI», IepeaaBaH-
HSI CMMBOJIIYHOTO BiHKa, BUKOHAHHS TiMHY decTuBastio. 1li mpakTuKu CTBOPIO-
I0Th eekT «Miclsl mam’siTi» He uepe3 oQilliiiHy CKOpOOTY, a uepes TiJIeCHiCTb,
rpy ¥ emoliio.

Tpertiit - MemianpoayKTOBUIi: BUPOOHUIITBO «CIaBecTu» Ta iHIIOTO KOH-
TEHTY, IKMi1 MOsKe 30epiraTucs, apxiByBaTucs i 6yTu MOBTOPHO BUKOPUCTAHVIM.
BuyTpimiHsg KoMyHiKallist hecTuBasio MpsiMmo HasuBae «CaaBecTy» 000B’I3KOBUM
MIOPiYHMM MeialpPOAYKTOM i TMiZKpeCII0e MacIITabu «apxiBy»: 3a JeCITUTITTS
e Tucsaui myosikaiiii i ¢otorpadiii. JIokaabHe Mefdia TaKOX ITiATBEPKYE
MPAKTUKY «CIEIiaIbHOTO BUITYCKY» Ta3eTH ITiJ] yac peCcTUBAIIO.

HapatuBu Ta BisyasbHi NpakTuky y adimax, permopraxkax i mmudpo-
BUX MaTepiasax

Xoua 1oBHi «adinri» He 3aBXIM MOCTYIHI B TEKCTOBii BUIa4i CTOPIHOK, Y
KOPITYCi IKepest JOCTaTHBO Bisya/ibHMX i KBasi-adimHux maTepianis (embaema,
doTtorasnepei, MTpomMo-306paskeHHSI HOBUH), 06U OMMUCATU TUIIOBi MPAKTUKA
penipe3eHTallii.

Em6rnema ¢ectuBanio (BisyaabHMiI 3HAK) — 1€ CTMJIi30BaHi PyKM i yCcMilTKa
B CMHbBO-KOBTIiii rami, 0 OYKBaJIbHO KOAYE «IPYKHiCTb», «06iiiMu» i1 OmHO-
YaCHO HAI[iOHAJIbHY PaMKYy. i CMUCIOBOIO mapoio € putyan «Jlail pyKy mMeHi»/
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biienmiMo6-6paTaHHs, SIKMII Y Pi3HMX pOKax 3rafyeTbCsl K BaKIMBUI efle-
MEHT ITPOTPaMu.

«KonmbopoBe OpaTaHHSI» Ha CaMTi OMMCAHO SIK «OPEHIOBY IOfil0» ¥
«apT-Tepartiio»; y «Torn-¢akTax» Ha3BaHO KiJibKicHi MapKepu (rmoHaz 250 miTpiB
dbap6u 3a poxu, monax 40 000 BimOUTKIB JOJIOHB), @ TAKOX JAHO iHCTPYKTUBHY
mopajy Ipo Ofar “gK icropir”. BisyanbHo 1e dikcyeTbes dotorpadismu, me
yJ4acHMKM 3abpynHeHi ¢ap6oio, 06iiiMaloThcsl, a0 MEeMOHCTPYIOTh «CIifyu»
cripHOTO TIepdopmancy. Iy Mmeaiatusailii YopHOOMIIA 11e 3HAUYIIE He TTPSIMO
(60 MoOBa He PO aBapiio), a OIMocepeIKOBAHO: MOCTKAaTacCTpodiyHa CribHOTA
KOHCTPYIO€ MO3UTUBHUIA KOJEKTUBHMUI NOCBiA, SKUIi «I1epeKOJOBY€E» TPaBMy
yepes IpyKOy Ta Aito.

V penopTaxkax JIOKaJAbHMUX Me[ia JOMIHYIOTb CIOKETM NP0 KpeaTus,
KOHKYPCHICTb i MicbKy atmocdepy. Tak, Bigkpurts dectupamio 2025 poky
OTMCAHO SK «CBSATO KpeaTuBYy» 3 IM3aMHEPChKMM OaTIOM, BUCTYIIAMM KO-
JIeKTUBIB i MepeJaBaHHIM BiHKa «30CE€HbKW», IMiC/AsS YOTO YYaCHUKMU CIJIbBHO
BMKOHYIOTH TiMn i mepexoasth 0o «KombopoBoro 6paTanHs». Lle — KiacuuHMii
npukiaaa GecTuBaJbHOTO HapaTUBY «CIIJIbHOTA-PUTYaAI-CBATO», e IaM’STh
1ipo YopHOOMITb IPUCYTHS SIK (DOH MiCTa, ajie He SIK TOJIOBHMI CIOKET JTHS.

BogHouac y ikepesiax € i BUpa3HO YOPHOOMUIbChKIMI «MOTUB MTOXOIKEHHST».
V Matepiaii Mpo 3yCTpiu i3 «BeTepaHaMM» (PeCcTUBAIIO KIOUYOBUI CBimumit
HapaTuB (HOPMYITIOETHCS TaK: (hecTUBAIb MaB «iHITYy MeTy — IPUBEPHYTHU yBary
cBiTOBOI crminbHOTU [0 YopHOOGMIBCHhKOI AEC». TyT MeaiaTusailiss YopHo6uIs
1oCcTa€ OYKBAJIbHO SIK CTpATETis: MO 3aayMyBaiach He JIMIIIe JJIsl [iTei, a i
SIK KOMYHiKalliliHuii iHCTpyMeHT «BuBeHeHHs» YAEC/MicTa B MikHapogHMI1
inbopmaniiituuii mpoctip. Toit ke MaTepian 3rajye >KaHPOBY iHHOBAIIil0 —
«Mlomennnku 30Ci» K ¢popmMaT HOBMH i3 ITOMili Mi>KHApPOSHOTO 3HAUEHHS i3
3aTy4YeHHSIM MOJIOADKHOI peJaKilii.

[Ticns 2022 poOKYy YOPHOOMJIBCHKMII CIOKET OTPUMYE HOBe MefiliHe
«nanpHe». PernameHdT 2026 poKy 3ajJa€ yyaCHMKaM pPaMKy, Je OLHA Tepu-
Topist 06’egHye ABi moxii — 1986 i 2022 — i MpsiIMO MOTUBYE 0 TIepPETBOPEH-
HS MMHYJIOrO JOCBigy Ha 3axMcT mMaii6yTHboro. IlapanenbHO iHCTUTYIIiiiH]
IKepena Mi>KHapomHOI simepHoi 6e3meku PikcyoTh, 1m0 YopHOOUIbChKUI
MaigaHuyuK OyB TiJ KOHTPOJIEM POCifiCbKMX CUJI MixX 24 miotoro i 31 6Ge-
pe3Hst 2022 poky, 110 poO6UTh caMy paMKy perjaMeHTy ¢aKTUUYHOIO Ta CO-
1[ialbHO 3HAYYIIOI0.
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Ik pecTuBamp meniaTnsye YopHOOMIbCHKY CHIAAIINHY

Ha ocHOBI mskepesn MOXKHA BUIUINTU IOHaliMeHIlIe II’SITh MeXaHi3MiB, dye-
pe3 siki hecTMBasb IepeTBOPIOE YOPHOOMITBCHKY CITAILIMHY HA MeiifHy ii KO-
MYHiKaTUBHY ITPAKTUKY.

IMepmnii MexaHi3sM — IIPOCTOPOBA MeaiaTH3allisA: MiCTO SK <«IIOCT-
YOPHOOMJIbChKA iHPPACTPYKTYypa» CTA€E CIIEHOIO IJ1s1 Moii, a eKcKypcii ;o YAEC/
[Mpum’aTi mepeBOASITh «MaM’SITh» Y AOCBiA BiABigyBaHHS Miclig. Y TepMiHax
Hopa 11e mpaifioe sk «miciie mam’siTi», ajie He y dopmi memopiany, a y dbopmi
TO/ii, 1110 TIOBTOPIOETHCS IIOPOKY.

Ipyruii MexaHi3M - KOHTeHTHa MejiaTusallis: decTuBaab He TiTbKU
«TOBOPUTH» PO YOpHOOM/Ib, & CTUMYJIIOE BUPOOHMUIITBO MeAialpOAYyKTiB Ha
3aJlaHi TeMu (BKJIIOUHO 3 TeMOI0 «30Ha_Pu3uky Ilo3a_uyacom»). lleii MexaHi3Mm
BiITIOBifae€ jorilli MemiaTu3allii IK MeTarpoliecy: iHcTuTyilis (pectuBasib) op-
raHi30BY€ MisSUIbHICTh TaK, 00 CMUCIM «KUIM» B hopMaTax, IPUIATHUX IS
TIOIIMPEeHHs i1 apXiBallii.

TpeTiit MexaHi3M — pUTyaJibHA MeAiaTU3allisl: pedi, ki «Tpeba choTorpa-
dbyBaTtn» (bpaTaHHs, BiHOK, ClieHa, TiMH), BUKOHYIOTh POJIb MeIiliHUX TPUTEPIB.
BoHM CTBOPIOIOTH BITi3HABAHICTh i IOBTOPIOBAHICTB, 10 € KPUTUUYHO BaXKIMBUM
IIJISI KyJIbTYPHOI TTaM’sITi B ceHCi A. ACCMaHH: caMe uyepe3 ITIOBTOPIOBaHi popmMu
IIaM’SITh CTAa€ CTabiIbHOIO, «IIEPEHOCUMOI0» MiXK ITOKOiHHSIMMA.

YeTBepTuii MexaHi3M — JIOKQJIbHO-MeJiliHa IUPKYJISIisl: TOIisl cTae
KOHTEHTHUM SIIPOM [IJIS MicClleBUX Mefia, sIKi (iKCyIOTb i IepeTBOPIOIOThH
dbecTuBaNb HA KHOBMHY MiCTa», a OT’Ke — Ha YaCTUHY JIOKAJAbHOI iI€HTUUYHOCTI.
TyT mpaifioe Jjiorika JIOKaJbHOI JXYPHaTICTUKM: OIMU3bKICTb + PEryasipHiCTb +
HasIBHICTb TepOiB/puUTyaiiB = cTabijbHa yBara ayguTopii.

[’atuit MexaHi3M - mepeo3HauyeHHS YOpHOOWISI SIK aKTyaJbHOI
BigmoBigaabHocTi. PernamenT 2026 poKy mifgkpecstoe napaneib «1986 <
2022», a 1e 3Mminrye GoKyc i3 «MMUHYIO0I KaTacTpopu» Ha «TpUBAIUI pU-
3UK» i «aio». Y TepMiHax KyJbTypHOI TpaBMu Iie € mepedopmaTyBaHHSIM
TPaBMaTUYHOIO AUCKYPCY: BiJ, MaCUBHOIO MepekXuBaHHS 10 aKTUBHOIO CO-
1iaJIbHOTO YPOKY.

Ayauropii, edpekTy TA pUUKU

AynutopHO ¢ecTuBasb MMPaIioe OHaiMeHIIIe Ha TPbOX PiBHSIX.
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[Mepinii piBeHb — YUaCHUKM Ta iXHi ciiibHOTHU (12—-22 poKM; KOMaHIU 3
pisHMx mict Ykpainu ta, npuHaiiMHi B 2025 polli, OHJIaifH-yYaCHMUKY 3 iHIINUX
Kpain). [Ij1s1 Hux e(eKTOM € «Meia-coIiasaisallisi»: HaBYaHHS CTBOPIOBATY KOH-
TeHT, 3aKpillJIeHHSI TPOMaISTHCbKMX TeM, BUPOOIeHHSI HABMUOK BiJITOBiAaIbHOI
KOMYHiKalii.

I pyruii piBeHb — MiCbKa rpoMaga: decTuBaib — 11e BUAMMUI iIHCTPYMEHT
MiATPUMKM 06pa3y MiCTa SIK «MOJIOJ[i)KHOTO», <KKpeaTUBHOTO», «Mi>KHapOZAHOTO».
Lle BMIHO HaBiTh Y TYPUCTUYHOMY MO3UIlioHyBaHHI CiaByTuyua, e ¢hecTuBaib
Ha3BaHMI OAHUM i3 KITIOUOBUX PETYASIPHUX KyAbTYPHUX SIBUII MiCTa ¥ 4acTu-
HOIO 710T0 My61iYHOr0 06pasy («MiCTo AUTAUOI JemMoKpartii»). TyT fopeuyHo 3ra-
JIaTy paMKy GecTMBaJIiB SIK eJieMeHTa KyJIbTYPHOI MOJITUKY i1 MiCbKOTO iMiJIKy:
BOHM MOXXYTb IIPaIlIOBATH SIK «M’SIKa CMJIa» CMMBOJIIYHOT'O KalliTasy.

Tperiit piBeHb — 30BHiIIHI ayauTOopii (perioHanbHI Mefia, mpodeciiiHa
KYPHQIICTChbKA CITiIIBHOTA, TIOTeHIliliHi TmapTHepu). Ha 1pbomy piBHIi
YopHOOM/IbChKA CHAAIIMHA CTA€ He JIKIe TEMOI, a i 6peHIO0M-KOHTEeKCTOM
micra: iHdpacTpykTypa mam’saTi (My3eit micta tTa YAEC, moHymeHT «bBinmii
SIuron») nomoBHIOE PecTUBaAIbHY KOMYHIKaIIilo.

OpnHaxk 1151 6araTopiBHEBa po60Ta Ma€ PUUKA.

[To-mepiue, icHye pu3MK ecreTusanii a6o “maiT-Bepcii” TpaBMM, KON
YOPHOOMJIbCHKMIA CIOKET 3BOAMUTHCSI 10 «aTMOCcdepy 30HU» ab0 TYPUCTUUHOI
eK30TUKM. Y IUPIIiN JiTepaTypi Ipo TeMHMI Typu3M IiJIKPeCTIEThCS, 110
BiIBilyBaHHSI MicIlb Tparefiii yacTo 6ajaHCye€ MiX OCBiTOIO/KOMeMOpalli€io
Ta KOMepIliali3alli€io/CrIoKMBAaHHSIM «MaKKaOpHOro». st decTuUBaIo Iie
0COOJIMBO UYTINBO, OO ¥OTO ayaMTOPisi — MOJIOAb, i Meka MiX «CUIbHUM
IOCBigOM» i «e(heKTHMM KOHTEHTOM» MO3Ke OYTM TOHKOIO.

[To-mpyre, € pM3UK KOHKYPEHTHMX PaMOK mam’aTi: YopHOOWIb MOXKe
PO3UMHSITUCS B IIMPIIMX IIOpSAKax HOeHHMX (BifiHA, MeaiarpaMOTHICTb,
BOJIOHTEPCTBO) a60, HaBMaKM, JOMiHYBATY i BUTICHSITU iHIIII BaXKJIMBi TOKA/IbHi
cioxketu. MaHidect 2022 poky neMOHCTPYE, 1110 GeCcTUBa/Ib aKTMBHO BK/II0YAB
BOEHHY i1 iHopMalliliHy TeMaTHKY, 1110 3aKOHOMipHO [IJIs1 Yacy, ajie 3MiHIO€ 6a-
JIAHC MaM’ITTE€BUX aKL€HTIB.

[To-Tpete, € pu3uK iHcTpymeHTadi3amii mam’ati — Koam YopHOOUIIb
BUKOPUCTOBYETbCSI SIK UMCTO KOMYHiKalliliHMii pecypc. Y BeTepaHCbKOMY
HapaTMBi MPSIMO TOBOPUTHCS IMPO TPArHEHHS <«IIPUBEPHYTU yBary CBIiTOBOI
CHiJIBHOTU», TOOTO MPO CTpaTeriuHy KomyHikaiito HaBkosio YAEC. Cam 1o cobi
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1Ieii HaMip He € HeraTMBHMM; ajie y memory studies mo6pe BimoMo, 1110 maM’sITh

MOsKe 6y TH «MOOiTi30BaHax» ITij MOTOYHI I1iJTi, i Ile MOTpe6ye e TMUHOTO KOHTPOJIIO.

Tabnuys 1
IMopiBHSAHHA TUIIOBUX HApPaTUBiB pecTUBATIO
Tunosuit Kirouosi Mepiadopmatu | LinboBa | IloTeHIiliHi pU3UKN
HapaTusB MecemKi ayauropis
YopHOOUITb SIK Mumnyie rioBep- | Konkypchi Temu, | Monoab-y- | MopasisaTopcTBO;
«30Ha Bif- Ta€eThHCS SIK CY- pernopTasxi, YACHUKH, CIIPOILeHHSI CKIaJHO1
MOBigaAbHOCTI» | YaCHUIT PU3UK; OCBITHI OCBITSIHY, icTopii; «repoi3arttist
am’sITh = Aisl MalicTep-Kiacy, | Mepiac- 6€e3 KOHTEKCTY»
CTIEeLITIPOEKTY MMiJIbHOTA
CriaByTny SIK Micro - Micbki HoBUHM, | 'pomapa, [TeperBOpeHHs
MiCTO Mmicist MMPUKIA, TypM3M-HapaTu- | TOCTi MicTa, | TpaBMM Ha «GpeH[»;
KatacTpodu, o | crifikocTi Ta BU, eKCKYPCiiiHi | mapTHepM | HeIOCTATHS
«KUBe Jai» MOJIepHOi dbopmaTu BUAVMICTD T'OJIOCIB
iIeHTUYHOCTi MOCTPAKIAIUX
«JIpysk6a i CriisibHOTA, Konbopose MoJonp, Purtyarnizariist 6e3
€IMHICTb» SIK KOHTaKT, OpaTaHHS, MiCTSIHU peduekcii; 3BeieHHS
MpoTMUBara B3a€MHa riMH, BiHOK, Imam’sITi 4O «CBSITa»
TpaBMi HiJTPpUMKa CUMBOJIiIYHI
nepdopmaHcu
«Mepia- ITpodeciitHicTs, | ManidecTn, Mononb, TMoniTuzatis;
rPaMOTHICTb i BiZMmoBimanb- IUCKYCii, JIOKaJIbHi «mpaBga» siK
npasga» HICTb, IPOTUZiS | MajicTep-Kiacy, | Mepia puTOopuKa 6e3
deiikam 6J10r/CaiiT 3 CTaHAAPTIiB; PUSUK
MeTpUKaMM cTUrMaTu3ailii
OXOTUIEHHS OTIOHEHTIB
«Kpeatus sk TBOpUiCTDb In3aliHepchbKi [Mnpoka 3cyB y 6ik po3Bary;
Teparrist Ta MicTo | JIiKye, la€ ceHc, | 6aT/u, MIOy-TIPo- | MichbKa BUTiCHEHHS
SIK CIIeHa» 06’eHYy€ rpamu, porora- | aymuTOpisT | YOPHOOWMIIb-
nepei CbKOT'O KOHTEKCTY B
«bexkrpayHI»

InrocTpaTuBHI IpUKIAIU

[Ipuknazm, sSKuMili JeMOHCTpye “akryasizanin” YopHOOMIS yepe3 paMKy

cydacHoCTi: y pernaMmeHTi 2026 pOKy CKa3aHO, IO 1€ MAHC «TepPeTBOPUTHU
IOCBiJl MMHYJIOTO Ha 3aXMCT MaiiOyTHbOTO»>.

3

Peectpaiiist / 3omora ocinb CnaBytuua. URL : https://www.zosya.com.ua/reg/ (20.04.26); Timeline: nuclear safety and
security in Ukraine // International Atomic Energy Agency. URL : https://www.iaea.org/interactive/timeline/169792

(20.04.26).
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IMpuknan, skuii @ikcye MepBMHHY KOMYHIKalliliHy JIOTiKYy ¢eCcTuBaIo
K «BikHa» 10 YAEC: y BeTepaHCbKOMY MaTepiaai IMpsIMO CKasaHo, L0
MOAisT Majia MeTy «IIPMBEPHYTU yBary CBIiTOBOi CIiJIbHOTM [0 YOpHOOMUIIb-
cbKoi AEC»*.

Mepmaiig-giarpama 3B’s13KiB MiXX decTuBazem,
Megia, ayIUTOPiSIMM ¥ Tam’SITTIO

dectBanb AK nogin
OdbiliiHi KoMyHiKaui i . KoHKypCHi MeaianpogyKTh
e g
JlokanbHi Meaia i
MYHiLMNaIbHi HOBUHM

AyamTopii: Yy4acHWKH,
rpomaga, 30BHiLUHi
CMiNbHOTH

Mam'AaTb Npo YopHo6MAL:
3HaHHA, emoLii, WiHHoCTi

EdbekTu: ifeHTUYHICTD,
MeziarpamMoTHicTb,
noniTMKa nam'ati

Lis cxema BimoOpakae «IeT/I0 MeiaTu3allii»: IMofis BUPOOJisI€ KOHTEHT
i putyanmu, Merdia MOIIMPIOIOTb, ayauTOpii iHTEprpeTyo0Th, a chopMoBaHa
11aM’SITh TIOBEPTAETHCS SIK HOBi TeMM i1 popmatn®.

BucHOBKM 71 peKOMeHAallii /1S JXypHaJIiCTiB i opraHisaTopiB

@ectuBanp y CraByTudi MOKHA PO3IISAATU SIK «IHCTUTYLIO KyJIbTYPHOI
Mam’siTi», sIKa, 3 OGHOTO OOKY, PEryaspHO aKTyasi3ye IMOCTYOPHOOUIIbCHKUIA
KOHTEKCT MicTa (uepe3 eKCKypCii, TapTHePCTBA, TIOKaJIbHiI HApaTUBM), a 3 iHILIO-

4 30Cs ckimmkae IpysiB: 3ycTpiu 3 «BerepaHamm» (ectmsamo // Slavutych.info. URL : https://slavutych.info/news/
poglad/23054-zosia-sklikaje-druziv-zustric-z-veteranami-festivaliu.html (20.04.26).

5 Hjarvard S. The Mediatization of Culture and Society. London ; New York : Routledge, 2013; Halbwachs M. On Collective
Memory. Chicago ; London : The University of Chicago Press, 1992; Nora P. Between Memory and History: Les Lieux de
Mémoire // Representations. 1989. No. 26. P. 7-24.
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ro — HaBYa€ MOJIOIb CTBOPIOBATU MeiliHi MPOAYKTU, 34aTHI TPaHC/IIOBATH 1110
MamM’sTh y uUpiuii iHbopmaliiliHuit mpocTip.

Ki1iouoBMit TOBOPOT OCTaHHIX POKiB — MMosiBa pamMmku «1986 «» 2022», 3a 1K0i
YopHOo6MJIb CTA€E He JIMIIe CMMBOJIOM MUHYJIOI Tparefii, a it MapKepom cydyacHOi
6e3IleKy Ta BiINOBimaJbHOCTI. Ile po3MMpIOe MOKIMBOCTI MeIiifHOTO OCMIC-
neHHs1 (i poOUTH TeMy GIVKUOI0 MOJIOZ), ajle IMiABUIIYE BUMOTH J0 SIKOCTi KO-
MYHiKallil Ta eTUKNA.

PekomeHpantii ajist sKypHaJTicTiB (0COOMBO TUX, XTO BUCBIT/IIOE (DecTuBaIb
ab6o mpairioe 3 TeMor YopHOOMIIS).

XKypnamicTchki MaTepianu mpo ¢ectuBasb BapTo 6yayBaTH Tak, mob6 Yop-
HOOWJIBCHKMIT KOHTEKCT OYB He «JIeKopalli€io», a MOsSICHEHUM (pOHOM: YoMy ic-
HY€ MiCTO, SIK BMOyIOBaHa JOro mam’siTh, SIKi iHCTUTYLii (My3eit, MeMopiaimn)
MpAaIlo0Th ITOPYY i3 MOi€l0.

V pemopraxkax IpO «30HYy» IOTPiOHI cTaHmapTM PpU3UK-KOMYHiKallii:
MiHiMi3yBaTM CeHCalliliHiCTh, He MaHIMy/II0BAaTU CTPAXOM, ITOCUIATUCS Ha aB-
TOPUTETHI iHCTUTYIIiT Moo 6e3mekyu Ta GakKTiB (HampUKIaI, MisKHapOIHi J10-
KyMEeHTM/TaliiMIalitHK 00 CTaHy 06’ekTiB y 2022 poii).

JI71s1 MOIOTis)KHOTO KOHTEHTY 0COO/IMBO BasK/IMBA eTUKa Bi3yasisallii: He po-
MaHTMU3YBaTU PYiHU SIK «ECTETUKY ITOCTANTOKATIIICUCY» 6e3 TOsICHEHHS peaib-
HOi icTopii Ta moacbkux BTpart. Ile 3HMKYE pU3UK ITepeTBOpeHHs YopHOOWIIS Ha
«TeMHMUII TYpU3M» Y JIETKiit hopmi.

PexkomeHpariii ajist opraHisaTopis.

HotinbHO opmamizyBaTy MOMITUKY HaM’sITi (peCTUBAIIO: KOPOTKMIA, ITy-
6/71iYHO TOCTYITHMI TOKYMEHT, SIKMIA TTOSICHIOE, SIK i YoMy TTO/1is rpaifioe 3 YopHo-
6uiem (OCBiTHIi ceHC, eTUUHI Mexi, 3a60poHeHi HopMU CeHCaliitHOCTi, MPUH-
UM 6e3IeKu ¥ MoBaru 10 MOCTpaskAanux rpyi). Lie y3romskyeTbCs 3 TOTiKOO
memory studies: «micLst mam’sTi» MOTpeOyIOTh MPaBUJ HMiATPUMaHHS CMUCTY.

BapTto migTpumaTu «apxiBHUII» BUMiIp — ouu@pyBaHHS i KypuUpyBaHHS
Kopirycy «CiaBecTu» Ta KOHKYPCHUX POOIT SIK JOBrOTPMUBAJIOTO Me[ia-apxiBy
YopHOoOWIbChKOI TaM’sITi ourtMa Mostozi. CaM haKT iCHyBaHHSI BEJIMKOTO MacuBY
my6stikaliii i GoTo B3Ke MPOroBOPIOETHCS Y BHYTPIlIHI /I KOMYHiKaIlii; 10ro MoxkHa
MepeTBOPUTH HA OKpeMMit yOJTiuHMIA pecypc i3 TeMaTUUHMMM T00ipKamMu.

3 omanmy Ha «IMOOKY MeiaTu3allilo» OOIIbHO MOCWINTY KOMITOHEHTY
KPUTUYHOTO MUCJIEHHS IIOAO0 IIaThOpM: SIK aITOPUTMU COLIMEDPEX 3MiHIO-
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I0Tb BUAVMICTb MaM’SITTEBUX TEM, YOMY METPUKM OXOIUIEHHSI He NOPiBHIO-
I0Thb CYCITUIBHIM 3HAYYLIOCTi, i SIK MOENHYBATU «IaWKU» 3 XKYPHATICTCbKUMMU
CTaHJApPTaMU.

Hapermri, skimo dbecTuBaib i Hafaai BUKOPUCTOBYE paMKy «1986 «» 2022»,
BOK/IMBO YHUKATU «KOHKYpPCY TpaBM» (KOJM OIHA Tparefis BUTIiCHSIE iHIIY).
KopucHo nipornoHyBaT¥ MOJOJi KaHPH, 1110 AO3BOJSIIOTh MTOEOHATHA iCTOPUYHY
TOYHICTb, eMITaTii0 /i MPaKTUYHMIT BUMIp (MOSICHIOBAJIbHI MaTepiaiu, iHTepB’10
3 (axiBisgMM, JIOKaAbHi iCTOpii BiANOBiMATbHOCTi, peropTaxi Mpo iHCTUTY-
1Iii 6e311exn).

CnmMcoKk NpiopuUTEeTHUX JKepert

OdiniitHi Ta TOKaIbHI AyKepesia YKpaiHCbKOIO (SIAPO [IJIsT TIOAAIbIIOTO KOH-
TeHT-aHa/li3y): cait dectuBamo (icTopist/Tpamuiiii/periaMeHT/HOBUHM/
doro). Odiuirini HoBMHM mpo dectuBanb 2025 poky (mMporpama, ayauTopii,
napTHepcTBa). JIokanmbHi penoptaxki (2023-2025): migcymku, popmaTtu, hoTo-
pernopTaxi, mam’siTb «BeTepaHiB» GecTuBao. EHIMKIONeAMYHA AOBigKa (IKe-
peno 6a30BuX (GakTiB MPo 3aCHYBaHHS Ta MPOrpaMHi eeMeHTH). MaTepiann
nipo icropito CnaByTuua: odiliiiHa cTopiHKka TpoMaau Ta MmyomiKkariii .

KniouoBi akageMiuHi Ta iHCTUTYIIiiHI IKepena (AJ1s1 Teopii 7 KOHTEKCTY):
Hjarvard npo meniatusaniio gk metanpouec; Couldry & Hepp npo “mediated
construction” / rmmuboky Mmegiatusaiito. Nora (lieux de mémoire) Ta Assmann
(KynbTYypHa maM’sITh i Memia-Hocii). Quinni Getz (pecTuBarti ik MicbKa IoJTiTKa/
IocBig mopmiit). YKpaiHcbKi orisign: Kuprii mpo memiatusartiito KyabTypu; Ilin Ta
Osipchuk mpo memory studies. Kontekct 2022 poky: TaiiM/aiiH i 3BiTH 1040
YopHOOMIbCHKOTO MaiiaHuMKa.
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Vkpaina

®OPMYBAHH4 CYCMIAbCTBO3HABYMX AOCAIAXEHb
YOPHOBUAbCBKOT KATACTPOOM:
BHECOK iCTOPUKA H. IN. BAPAHOBCbKOI

I[Mogii ocTaHHIX pOKiB, 30KpeMa BToprHeHHs1 y 2014 potii pocii go JJoHe1bKoi
Ta JlyraHCcbKoi obsacTeii i moyaTox y jsitotomy 2022 poKy MOBHOMAaCIITa6HOi Biii-
HJ IPOTU YKpaiHM, 3MiHMIM aKLIEHTH YBaru CyCIIiIbCTBA B L[iJIOMY, i HAYKOBLIIB,
30KkpemMa. LleHTpom yBaru Ha BCixX eTarax iCTopil CTalTh CYCIiIbHI MOTPSICIHHSL.
Tak camo noTpsiciHHaIM ctana y 1986 porii aBapist Ha 4-my eHeprob6so1i YopHo-
6mnbcbkoi AEC, sika Bimbynach Ha mouatky qobu 26 kBiTHs. KepiBHuirrBo CPCP
HaMarajocsi IpMxoByBaTH iH(GOpMaIIiio IIPo MOoIir0, OMHAK KOJIOCATbHI HACTIIKA
aBapii MWBUAKO CTaAM OUeBUAHMMU. | mepimmu rpo Hei 3aroBopmin daxislii i
eKosioru 3a KopgoHoM. OfgHaK BcepeMHi KpaiHi iHdDopMmallis mpo aBapito Ta ii
HaCTiaKM Oyia gy>ka 0OMesKeHOI0, 10 MTOPOIKYBAJI0 031U UyTOK.

Ha TenepiiHiit yac, B yMOBax He3aJIesKHOCTi YKpaiHu, Koim ormy61ikoBaHO
KiJIbKa BeMMKMX 30ipHMKIB MOKYMEHTIB pi3HMX apxiBiB, BUAAHO YMMAaJO
HAayKOBOi, HAYKOBO-IIOITYJIIPHOI Ta MYONiIIMCTMYHOI JIiTepaTypu, CTBOpPEHA
BeJIMYe3Ha KiHOJOKYMEHTAIICTUKA, 30A€ThCS, CYCIIJIBCTBO Ma€ [OCTATHE
3HAHHS NPO MOZi10, 1[0 BU3HAUYM/Ia JOJI0 MiIbIIOHIB YKpaiHIiB. OgHaK, 3a YyMOB
nepebyBaHHs1 YKpainu B ckiagi CPCP indopmariis mpo aBapiio Oyna 3akpu-
TOI0, & MOXK/IMBICTb ii BUBUEHHS — [Iy’ke 0OMeXKeHa Ta IMOB’sI3aHa 3 Cepiio3HUMU
TPYOHOIIIAMM Ta CAMOBIITAHICTIO TOC/TiJHUKIB.

Jluiiie 3 HaGYTTSM JepskaBHOI He3a/IesKHOCTI Y CYCITiIbCTBO3HABIIIB, 30Kpe-
Ma — ICTOpMKIB, SIKi BMBUQJIM HOBITHi mpollecy, 3’SIBMach Hafis OTpPUMAaTU
IOCTYII 10 3aKPUTUX paHille MaTepiamiB. Igest miaroTroBKu BeIMKOro 36ipHuKa
JIIOKYMEHTIB i mMarepiajiB 3’siBuiach Bimpasy X — y 1991 poii, a Bxke y 1992-
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my B IHcTuTyTi icTopii Ykpainu HaliioHasbHOI akazemii Hayk YKpaiHu 10
IJIaHy HAayKOBOi po60THM OyJ0 BHECEHO Iie 3aBHaHHS. [opyumin poboTy Ha
IOKymMeHTamu i maTepianamu YopHOOMIbCHKOI Tparenii cTrapuioMy HayKOBOMY
CIiBpOOITHUKY Bifaiay cyyacHoi icTopii YKpaiuu [HcTuTyTi icTopii Ykpainu HAH
Vkpaiuu — bapaHoBcheKilt Hatanii [leTpiBHi. 3a BMCIOBOM BY€HOI, BOHA, HaBiTh
ySIBUTHM 001 He MOTIJIa Ha 1oYaTKy poO0TH, HACKI/IbKY BeIMUe3HUX 3yCuib Oyie
BMMAraTu Iisl HayKoBa poOoTa.

bapanosceka Haranis [TeTpiBHa (1948-), 1973 poKy 3aKiHUMBIIN iCTOPUYHMI
daxynbTeT KiBchbKOTo HallioHAABHOTO YHiBepcuTeTy iMeHi Tapaca IlleBueHka,
44 poxu mipauoBana B IHcTuTyTy ictopii YKpainu HallioHanmbHOI akagemii
Hayk Ykpainu. Y 2006 poiii 3axucTuiaa mepiry AOKTOPChKY IOMCepPTAallilo 3
npobsemu «4opHOOMIb B HOBiTHI icTOpii YKpainu: Biasa i cycrmisibcTBO», Ka
BUKJ/IMKAJa BeJIMKY 3alliKaBJIeHICTh Y cepefoBUIli YOPHOOWIIBIIIB — SIK HAYKOB-
1IiB, TaK i 6e3mocepenHiX yUaCHMKIB MMOOMaHHS HaCTiMHMKIB aBapii. Hartais
[TeTpiBHa Oya MepuIMM iCTOPUKOM, SIKa PO3IIYKyBaaa JOKYMEHTM Ta PeTeIbHO
iX aHasi3yBaja i MoKJjajaa CBOE 340POB’SI Ha MOC/iIKeHHS Ta IOMyJIspu3alliio
3HaHb MpO TpariuyHy nofiro 1986 poky. 3arajibHUI1 CIIMCOK HAYKOBUX Tipailb H.
I1. BapaHoBcbKoOi ckiagae moHaz 300 Ha3B, 3 HUX 6/M3bKO 80 — MPUCBSIYEHUX
YOPHOOMJIbChKIll Tparemii.

HocmimkeHHs mpo6ieM HOBiTHBOI icTopii Ykpainu mae cBoio crienmdiky,
sIKa TI0JIITa€ B HEOOXiTHOCTI BMBUEHHSI BEJIMUE3HOTO KOJIa IKepes, sKi Ie
He Bimknamucs y gepskaBHUX apxiBax. Ile ocoGiMBO SICKpPaBO MPOCTEXYEThCS
B XOJli BUBUEHHS aBapii Ha 4- My eHepro6somi YopHOOGMIbCbKOI aTOMHOI
eJIeKTPOCTaHIlii, siKa ITepepoc/ia, 3a CBOIMM HAC/IiAKaMU, Y BeIMUe3HYy TEXHIUHY,
HAyKOBY Ta CYCIJbHO-TIOMITUYHY mpobsemy. Came HaOGyTTs YKpaiHOIO
Iep>kaBHOI He3aJeXHOCTi A03BOJIWIO MOCTITHMUIN TMOYaTH MPOOUBATYU CTiHY
abCOMIIOTHOI 3aCEeKpeueHOoCTi, 3a SIKOI XOBajach MpaBayuBa iHGOpMaIIis Mpo
MIPUYMHM, Xif, HACHAigKM TOi aBapii, Ta 3yCWJUISI JIepkaBM i CYCITiIbCTBA 3
iX mojonaHHs.

[lonepenHe O3HAOMJIEHHSI 3 OOCTYITHOIO TE€PiOAMKOI0 A03BOJUIO [0C-
JIOHUII OKpeCcAUTM KOJIO AepsKaBHUX CTPYKTYpP, 3aMisIHMX Yy BUpillleHHi
nocranux mepen Ykpainoio Ta CPCP B 1imomy, mpob6iem, IOPOIKEHUX
aBapiero. B xo[i monryKy matepiaiiB i 60poTb6M 3a JOCTYII 10 HUX, IMPEKTOPOBI
[HcTUTYTY icTopii YKpainu — HUHI akageMmiky Banepito AHapiiioBuuay Cmoiio,
IOBEJIOCS MiAMMCcaTU BeJMUe3HYy KiJbKiCTb JUCTIB — 3BepHEHb 0 KepiBHUKIB
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BepxoBHoi Pagu, Ypsaay, Akagemii Hayk, 6araTbox MiHiCTepCTB i BiZOMCTB,
camoi YopHobmiabcbkoi AEC Ta, mi3Hime, agmiHicTparii 30HM BimuyskeHHS,
JIesIKMX apXiBiB, po3TaimoBaHuMx B MOCKBi, e, Ha OyMKYy OOCTiAHUII, MOTJIN
BiJK/IacTMCs HeoOXimHi MmaTepianm.

Tpaauliisi CyBOporo MpMXOBYBaHHS iHMOpMallii Bifi CycIiibCcTBa, 0COOIMBO
B INUTaHHSX, MOB’sI3aHMX i3 aBapiero Ha YAEC, iHepliiiHO ITPOAOBKyBajach
i Ha mouatky 1990-x pokiB. Tomy B Xofi BeJMKOi IIOIUTYKOBOi POOOTU
H. I1. BapaHOBCBKili TOBeJIOCS OJaTU CIIPOTUB KepiBHUKIB [lepmiunx BiggiaiB
6araTbOX 3aisTHMX OpTraHi3alliii — IMOCamoBIliB, MOKIMKAHUX «Oepertu mep-
’KaBHY TaeMHUIIO». L1i migposminy 36epirasy OKyMeHTH 3 TpUDOM «Ta€EMHO»
Ta «abCOMIIOTHO TAEMHO». | HaBiTh 3a/yyaOuM BIUIMB AMPEKTOpa [HCTUTYTY He
3aBXIM BIABAJIOCS 3 MEPIIOTO, IPYTOro UM TPeThOTrO 3B€PHEHHS OfiepXKaTu J0-
CTYII 70 HeoOxigHMux MaTepianiB. Tak, 10 HauaabHMKa [epiioro Bigminy anaparty
Vpsigy YKpainu iii 1oBeaocs YOTUPU pa3u XOAUTU Ha MPUIIOM i IepeKOHYBaTU
Jioro0 B HeOOXigHOCTi [MO3BOMMTM iCTOPMKAM BMBUMTHM JOKYMEHTH, IO
36epiranuch y GoHIax Bigmgimy.

Hasmaku, B MinictepcTtBi YPCP y cipaBax 3axuCTy HaceJIeHHS Bi HACTiKiB
YopHOOMIbCHKOI KaTacTpodu, CTBOPEHOMY BJITKY 1991 poky i mnepmmum
MiHicTpoM skoro crtaB l'otoBumiib [eopriii OJiekcaHApoOBUY (IIpaliloBaB 3
24 cepniasa 1991 nmo 31 rpyasst 1994 poky) [0 3aayMy iCTOPUKIB TTOCTaBUIUCH
IysKe TTIO3UTUBHO. 30KpeMa, B aiMiHicTpalii 3oHu BiguykeHHS YOpHOOMITBCHKOI
AEC (A3B), po3TaiioBaHoi B MicTeuky YopHOOMIIb, 10 SIKOi 3BepHYBCS IHCTUTYT
3 TPOXaHHSM JO3BOJIMTY CITiIBPOOITHMUIII TTOIPAIIOBATY 32 TOKYMEHTaMM, I10-
CTaBMJIMCSI 3 PO3YMIHHSIM i 3alliKaBleHiCTI0. B 0co6i 3acTynHMKa HayalabHUKA
A3B KymHoro BanenTuHa ImonnToBud (B MaiitOyTHhOMY — Haua/ibHMKa «O6’eKTa
«YKpUTTS») icTropuk Hatasiss BapaHoBcbhKa 3Haiilia BUCOKOKBa/TiikoBaHOTO
daxiBIsT — aTOMHMKA, TTePEKOHIMBOTO KOHCY/JIbTAHTA, SIKMI 3yMiB MOSCHUTU
iCTOpMKY TNPUHLOMOM [Aii BEIMUYEe3HOTO CKAAJHOTO HAayKOBO-TEXHIYHOIO
BUPOOHMYOTO 06’€KTY, IKMUM € aTOMHA eJIEKTPOCTAHILis.

[lepmm pe3ynbTaTOM IOILITYKiB, HAKOMIMYEHHS Ta CUCTeMaTu3allii JOoKy-
MeHTanbHOiI iHdopmalnii Hartamii BapaHoBcbkoi crana myosikailiss B N2 4
VkpaiHcbkoro icropuuHoro skypHany (YDK) 3a 1994 pik migbipku TOKYMEHTiB
«3 icropii 6ymiBHMITBa YAEC»!. CTaTTs BUCBIT/IIOE TIepemIyMOBU, IPOILIEC

1 3 icropii 6yniBaniTBa YopHO6Mabchkoi AEC // Vipaincokuii icmopuunuii xcypran. 1994. N2 4. C. 75-89. URL: http://
resource.history.org.ua/publ/journal_1994 4 75 (24.03.26)
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MPOEKTYBAHHS Ta 3BeIeHHSI cTaHilii. JlocaigHuLs aHamizye BMOip Jiokalrii
(mpaBo6epessks [Tpum’siti, 1966 pik), eTany OyAiBHUIITBA Ta COIiaIbHO-E€KOHO-
MiuHi acrieKTy CTBOpeHHS MicTa [Ipum’sTh.

Po6oTa B apxiBax pi3HMX BilTOMCTB, BUBUEHHS AKX ITyOITiKalliii, 110 ITovasim
3’SIBSITUCS, JO3BOMWIM iCTOPUKY MiATOTyBaTH i omy6sikyBatu y 1995 pori
npenpuHT IHcTUTYTY icTopii Ykpainum HAH Ykpainu — 36ipHMK JOKYMEHTIB i Ma-
TepiajiB B ABOX YacTMHAX — «1OpHOOGMIIb: ITPOGIeMI 3T0POB’SI Hace/IeHHS»?. I1eii
dbyHIamMeHTaIbHUI 36ipHMUK BUCBIT/IIOE MeOMYHI, COLiaabHi Ta AemMorpadiusi
HACTigKM aBapii, MiCTUTb MPOTOKOJM, 3BiTU MPO CTaH 340POB’S JiKBiZaTOpPiB
Ta HacejneHHs. IlyOmikalliss BUKIMKasa HeabMsSKy 3allikaBjaeHicTb (axiBIIiB.
[HKO/M 1 THX, XTO 3a CBOIM (haxoM MaB 3aXMIllaTV aTOMHY eHepreTuKy. 30Kpema,
Omy6/1iKOBaHi JOKYMEHTM BUK/IMKaIM HEBAOBOJEHHS HiOM TO TeHAEHIiiHUM
nig6opom, nupekropa IHctutyty 6iodisuku AH CPCP akagmemika JI. A. InbiHa. B
XO[Ili 0COOMCTOI 3yCTpiui mim yac BimpsaskeHHS 10 apxiBiB MOCKBM, TOCTiTHUITI
IIOBEJIOCS BUTPUMMATM [OMCKYCil0 3 UMM BMUIATHMM (axiBieM 3 TIPUBOAY
«HEeIKiIJIMBOCTi» pafiallifiHOTo OIpOMiHEeHHS [IJIsl OpraHi3My JIIOAVHMA.

Hecsta piuanug asapil Ha YAEC (1996 pik) Big3Haumiacsi BUCOKMM CyC-
MiJIBHUM pe30HAaHCOM uepe3 MMO0KY eKOHOMiUHY Kpu3y, COLia/IbHi MTpobaeMu
JIIKBiZATOpiB Ta YCBiJOMJEHHS [JOBIFOCTPOKOBMX €KOJIOTIYHMX HaCTiAKiB.
HakommueHi Be OCTIAHMIIEI0 MaTepiajy IOTpeOyBaay OIPUIIOLHEHHS,
nomy/sipu3anii HambaHux 3HaHb. Y KBiTHI 1996 poky Haramisi BapaHoBchKa
BUCTyNaJia Ha pamio «CBoboma», 3ammucyBaja Marepian mjsg mnporpamu Th
«ITicmsimoBar, nBiui mybikyBanack y «Beuipppomy Kuesi», 6pana yyacts y Hay-
KOBO-TeOpeTMYHOTro ceMmiHapi «[lepebymoBa: 3aym i pe3yabTaTi B YKpaiHi» (70
10-piyus mporosioiieHHs Kypcy Ha pedopmn), e mornosigana nmpo YopHOOMIbCbKY
Katactpody, K aprymeHT mepebymoBu. B YDKi NeN? 34 3a 1996 pik 6yB
onybsikoBaHMit MaTepian «KopiHHs YopHOOMIbCHKOI Tpareii: MMTaHHS 6e31eKn
ATOMHOI eHepreTMKM MOBOIO JTOKYMEHTiB»®. 3rajaHa ITyOsIikallisi JOKYMEHTIB
i maTepianiB B YKpaiHCbKOMY iCTOPMYHOMY >KYpHaji PO3KpUBAE MepenyMOBU
YopHOOWIbChKOI KaTacTpodyu uepe3 poO3CeKpedyeHi TOKyMeHTH. Marepianm
IEeMOHCTPYIOTh IiTHOPYBaHHSI TUTaHb Oe3MeKM, KOHCTPYKTMBHI HeHOJiKu
peakrtopis PEBMK, nmocmix nmpu 6yaiBHUIITBI Ta IPUXOBYBaHHS aBapiitHUX CUTYyaIlil
pPafsTHCbKMM KepiBHUILITBOM 3aJ0Bro 70 1986 poky.

2 YopHO6WIb: MPO6AEMU 3M0POB’St HaceeHHs. 30ipHUK JOKYMEHTIB y 2-X uacTuHa. YacTuHa apyra. Kuis, 1995. 240 c.

3 Kopinus YopHOOGM/IBCHKOT Tparesii: muTaHHs Ge3reKky aTOMHOI eHepreTKy MOBOIO JIOKYMEHTIB // YKpaiHChKMit iCTOPUYHMIT
skypHaiL. 1996. N2 4. C. 133-146. URL : https://nasu-periodicals.org.ua/index.php/uhj/article/view/21660 (24.03.26)
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MiX TUM, HaOiNBIINMIE CYCIiJIbHUIZ pe3oHaHC y 1996 poli BuKIMKana
npeseHTalis B IHcTuTyTi ictopii Ykpainm HAHY 36ipHuka «HopHOOGMIbChKA
Tparenisi. [lokyMeHTM i MaTepianu»*, ipu miagrotosii skoro Hatasis [leTpiBHa
BUCTYNWJIA SIK TOJIOBHUI YIIOPSIAHMK, CIIiIBABTOP BCTYIy Ta aBTOP KOMEHTapiB.
Lle dyHmaMeHTasbHe BUIAHHS, IO MiCTUTD YHiKaJIbHi apXiBHi IOKYMEHTHU PO
aBapito 1986 poKy, BiH JOK/IaJHO BUCBIT/IIOE Tepebir kKaTacTpodu, eBaKyailiio,
JIiKBiJalito HACIiAKiB, MeIMYHi Ta COlliaabHi aCIIeKTH 1bOTo SIBUIlA. [IpaKTUYHO
BCi pecry6IIiKaHChKi ra3eTy BiATYKHY/IUCH Ha 1110 Tofi0. Y rpyaHi 1996 poky H.
[1. BapaHOBCbKa pO3MOBiAasa Mpo AOKYMEHTH i MaTepiaiu B Iporpami «/I3BOHMU
YopHo6uist» Ha Tesle6aueHHi.

36ip HeoOXigHMX MOKYMEHTIB BMMAarap HaIlOJIeIJIMBOCTi Ta 3abupaB 6a-
raTo cwi. Hanpukian, mo6 oTpMMaTy JO3BiI IpaloBaT B apXiBi Ilepiioro
Bigminy Ilpesumii akamemii Hayk, OOCHIZHUIIL TOBeJOCS 3aJydyaTH BJacHi
3HaIOMCTBA. A 1106 OTPMMATH MOXK/IMBICTh MMPALIOBATH B apXiBi akageMiuHOi
CTPYKTYypu B 30Hi BiguykeHHS1 — MHTL] YKpUTTS — NpUIIIIOCST 3B€PTATUCS
0 BUIIATHOTO aKageMika-disuka Bikropa I'puroposmua bap’sixtapa. 3romom,
OJVH i3 ujIeHiB peaKiiiitHoi Koserii 36ipHnuKa —akageMik [I. M. 'poa3iHCbKMii —
3aBigyBau Bigmisom 6iodisuku Ta pagiobiosnorii [HCTUTYTY KIITUMHHOI 6iosorii
i reHeTMYHOI iHKeHepii HallioHanbHOI akageMii Hayk YKpaiHu — B IpUBATHili
6ecimi 3a3HaumMB, 11O Terep BiH PO3yMi€, IO TaKe «HACTiIbHA KHUTa», 06O
36ipHUK «HopHOOMIBCHKA Tparemis. JJOKyMeHTHM i MaTepianu» MOCTifiHO OYB
B HbOTI'O Ha pO60YOMY CTOJTi.

llikaBy owinky po6ori H. I1. BapaHOoBcbKOi Ha Ipe3eHTalii 36ipHUKA Y
1996 pomi, mo BigbyBanmach B IHcTUTyTi icTopii YkpaiHnu, maB akagemik —
¢isuxk B. I. Bap’axTap, SKuit 3a3HauMB, 110 HiKOJIM O He MOIyMaB, 10 iCTOPUKA
MOKYTb TakK SIKiCHO po3ibpaTucst B mpo6sieMi, a 40 TOTO X IO ii OCTiTHMKOM
MOXKe OYTU KiHKa.

Craso 3po3yMinuM, 110 aBapis, ii Hac/AiAKM Ta BIJIMBY HA CYCHiJIbCTBO —
TeMa — sIka MOTpebye MOAAIbIIOrO PETeNbHOTO BMBUEHHS. OKpec/roBasocs
KOJIO TIpo6JieM, SIKi BMMAaralmThb AOCTiIKeHHS, ¥ icTopuk 3a daxom, Hatamis
[leTpiBHa moyasna B Hei sarmm6bmoBarucs. [i my6mikanii HaCTYymHUX POKIB
MIPUCBSIYEH]I HaACAiZKaM YOpHOOWIbCHbKOI KartacTpodum miIsi yKpaiHChKOTO
cena’®, ocMmucaeHHI0 YopHOOMIBCHKOI Mpo6ieMy yepe3 MpuU3My iCTOPUYHO-

4 «YopHobuibcbKa Tpareisi: JokymeHTy i Marepiam». Kuis: Haykosa gymka, 1996. 715 c.
5  Marepianu BceykpaiHcbKoro cuMIo3iymy 3 mpo6sieM arpapHoi ictopii B 2-x yactunax. Y.2. Kuis- Ymans, 1997.
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ro Kpae3HaBCTBA® OKPECJIeHHI0 MiAXOMAiB 0 YOPHOOMIBCHKOI MpobieMu B
He3aJexkHiit YKpaiHi’ Ta iH.

HaxkommueHHs MaTepiajiB 3 Pi3HMX [xKepeJs 1aj10 MOKIMUBICTb JOCTIAHNLIL ¥
1998-1999 pokax 30cepeIUTNICS Ha TIUTAaHHSIX Mi>KHapPOJHUX BIUIMBIB i 3B’SI13KiB
Vkpaiau. Byno omy6sikoBaHO cTaTTi «MiKHapomHMIi acrieKT YopHOOMITbChKOI
KaTactpobm»® Ta «HopHOOWIBCHKA TpobGieMa $SIK (akKTOp MisKHApOILHOI
criBmpali»’. Bilblll y3araJbHEHO III0 IPOO6JeMY PO3KpUTO B MoOHOrpadii
«YKpaina. YopHoOmib. CBiT», 10 mobaumsia CBIiT 3aBAsSUyIOUM CITiBIpaiti 3 Mi-
HiCTepCTBOM YKpaiHM 3 MUTaHb HAA3BUUYANHUX CUTYAlLili Ta y ClIpaBax 3axUCTy
HacejleHHs1 Bif HacaigkiB YopHOOMIbCbKOI KaTtacTpodu Ta TOC/HiTHUIIBKO-
iHbopMaliiiHUM 11eHTpoM «MiKC/I0B’STHChKa iHiliaTuBa» y 1999 porti'®.

Liss moHorpadist — mepmia B yKpaiHCbKiii icTopiorpadii crpoba BUCBIT-
JIeHHsT MaciTabiB YopHOOMIBCHKOI KaTacTpody Ta peakilii Ha Hei CBiTOBOI
CIiJIbHOTY Ha OCHOBi BUKOPYCTAHHSI IIMPOKOT'0 KOJIa BITUM3HSIHUX i 3apyOiKHUX
II>KepeJi, 30KpeMa HeJJOCTYITHMX B MoIlepeAHi pOKM apxiBHMUX MaTepiasiB. B Hiit
PO3KpUBAETHCS AOIIOMOra, SKy HagaBalauM MiKHapOOHI opradisailii, okpemi
JepkaBy, OiJOBi Kojia Ta MPMBATHI 0coOM B cIpaBi MiHiMizamii MeguuHMUx
Ta eKOJIOTiYHMX ii HaCTiAKiB, BupilleHHi (i3MKO-TeXHIYHMX, €KOHOMIUYHUX
Ta COLiaJIbHO-TIOMITUYHMUX TIpobJeM, 10 MocTanu Tepen YKpaiHow. Pobora
MiITOTOBJIEHA Ha 3aMOBJIeHHsT MiHicTepcTBa YKpaiHu 3 MUTaHb HA3BUUATHUX
CUTYyallili Ta y CIpaBax 3axMCTy HaceJeHHS Bif HacaigkiB YopHOOMIbCHKOI
KaTacTpodu.

Haranig bapaniBcbka TpoBoAmMiIa HIMPOKY TPOMAACHKY AisUTbHICThH OO0
PO3IIOBCIOMKEHHSI 00’€KTUBHOI iH(opmailii mpo YopHOOMIbCHKY KaTacTpody
Ta ii ypoku, 30KpemMa, KOHKPETHO B OCBITSIHCbKOMY cepefoBuiili. Tak, y sKkypHasIi
«Icropist B mikosi» 6yna omyo6sikoBaHa cTaTTs «[lmaHeTapHi HacaiAKM aBapii Ha
YAEC Ta peakilisi Ha Hei CBiTOBOI CHiIbHOTH»!!.

6  IcTopuuHe Kpae3HABCTBO i KyabTypa. 36. HAayKOBMX AomoBifeit i mosia. VIII BceykpaiHcbhka HaykoBa KoHdep. B 2 u. K.-X.,
Piguwmii kpait, 1997.

7  HesanexHicTp YKpaiHM: iCTOPMYHI BUTOKM Ta IepCIeKTUBU. MaTepuany HayKOBO-IIPaKTUYH. KOHdep. 22 ceprHs 1997
p. KuiB: InctutyT icTopii Ykpainu. 1997.

8  VYkpaiHa B eBpomneiicbKMx MixkHapogHUX BigHOCHMHax: Hayk. 36. K.: [H-T icTopii Vkpainu HAHY, 1998. 526 c.

9  YerBepTuit MbKHapoIHMIT KOHrpec ykpaiHicTiB, Omeca, 26-29 ceprHsa 1999 p. HdomnoBiai Ta mosimomiaeHHs. IcTopis
[Tekct] / MiskHapoHa acoriianist ykpaiHicTiB, YkpaiHcbKe icTopuyuHe ToBapucTBo. Oneca. 1999. 4. 2: XX cromiTTs / Biam.
pen. C. Kynbunipkuii, B. lanmnenxo. [B. m.] : [6.8.], 1999. 634 c.

10 Bapanoscbka H. IT. Ykpaina — YopHo6miib — CBiT. YopHOGMIBCbKA TTPOGIEMa y MiskHapogHOMY BUMipi. 1986-1999. Kuis:
Hika-Ilentp, 1999. 400 c.

11 BapanoBcbka H. ITnanerapHi Hacmigky aBapii Ha YAEC Ta peaxilis Ha Hel cBiTOBOI crimbHOTHM // Icmopis 8 wikoai. 2000.
Ne 4.C.2-8.
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KinbkaMiTHI MOI3AKM AOCAIAHMUIII OO 30HM BiJuysKeHHS, CITiIKyBaHHS
3 tomimHiMm aupektopoMm YAEC Cepriem KocTsaHTuHOBMYeM IlapammHumM,
6araTbma ¢axiBIsgMM camoi cTaHIii Ta YKPUTTSI, poboTa 3i CIy>KO0BUMMU
mokymeHTamu YAEC, «O6’ekTa «YKPUTTSI»» Ta iHIIMX MiIpO3/iiiB, 10 Mpa-
I[I0OBAJIM B 30Hi, JO3BOJM/IM CTBOPUTY 3HAUYHY JOKYMEHTAIbHi 06a3y, rmoiie
3po3yMiTi (Pi3MKO-TeXHiUHi Ta CYCIJIbHO-TOMITUYHI acmekTu IMpobieMu.
[Ty6nikaiis MoHorpadii «O6’eKT « YKpUTTSI»: IpobiemMu, moaii, moau» y 2000
poii'? y BUmZaBHUIITBI «EBpOTECT» cTana pyHAaMeHTaJAbHUM IOC/TiIKeHHSIM
MpoIeciB CTBOPEHHS, eKCIuTyaTallii Ta IepeTBOPeHHS YKPUTTS Ha[
3pyiiHoBaHUM 4-M eHepro6sokom YAEC. Kuura aHajisye TeXHOreHHi, COIli-
aJIbHi Ta JMIOACHKI acmeKTu JiKBimallii aBapii. BoHa cTasa NMposiBOM [OBipu
daxiBIiB — YOpHOOWIBIIIB 70 poboTu ictopuka. CreniamxicTu, 3amisiHi y BuU-
pileHHi mpo6ieM YKpUTTS, CIIMpaauch Ha omy6;IikoBaHi mociimkeHHs. Tak,
KOJEKTUB JlepskaBHOTO HAyKOBO-AOCIiTHOTO iHCTUTYTY OymiBeJIbHUX KOH-
CTPYKIIiii, TOTYIOUM y criBmpaii 3 KuiBCbKUM iHCTUTYTOM «EHEpromnpoeKkT» Ta
[HCTUTYTOM ITpO6GIeM 6e3IeKy aTOMHMX eJIeKTPOCTaHIIiii KHUTY «Bim YKpUTTS
0 KoH(paitHMeHTa yeTBepToro 6;10ka YopHob6mibcbkoi ADC»!3, mocumaounch
Ha 442 mxepesna iHbopMmallii, B OCHOBHOMY TeXHIUHOi, BUKOPUCTAIN i1 PO6OO-
™ [HCcTUTYTY icTopii YKpainu. ABTopu nogapyBanu H. I1. BapaHOBCbHKii1 CBOIO
BEJIMKY KHUTY 3 MOASYHUM HAIlMCOM KOJIEKTUBY [HCTUTYTY icTOopii YKpaiHu
HAHY B uinomy i mociigHuili, 30KkpemMa.

ABapis Ha 4-my eHepro6soni YopHo6unbcbkoi AEC mepepocia y BeIuKy
KOMIIJIEKCHY KaTacTpody ms YKpaiHnu. EkosoriuHi, MmopasibHO-eTUuHi, ]i-
3MKO-TEeXHiUHi Ta COIiaJlbHO-eKOHOMIiuHi ii CK/IaAoBi, HaXkaab MOCTYIOBO
Mova/Iu BiIXOOUTU Ha APYTU TIJIaH Aep>KaBHOI moaiTuku. [Ipote HayKOBUIIA
MPOMOBXKYBaJia JOC/II)KyBaTU OKpeMi KOHKpeTHi MUTaHHS, Hamaraaach
ropoputu 1npo Hux. H. I1. BapaHOBChKOIO OMy6/1iKOBaHO, 30KpeMa, IMigpO3/ain
«[Tpo6aemy YopHOOWUIST: COIia/IbHO-€KOHOMIUHMII BUMip»'* Yy KOJIEKTUBHOI
MmoHorpadii Ta mnpernpuHT IHcTUTYTy icTopii VYKpainu «ComianbHi Ta
eKOHOMIiuHi Hacaigky YopHO6MIIbChbKOT KaTacTpodu» («ICTOPUUHI 30MUTHI»)!>

12 BapanoBcbka H. 1. O6’ekT «YKpUTTSI»: Tpob6aemu, nopaii, moau. Kuis: €sporect, 2000. 285 c.

13 Ot ykpbiTus 10 KoH(paitHMeHTa YetBepToro Bioka YepHo6buibekoit ADC. CTpouTesbHbIe acnekTsl : MoHOrpadms. Lo-
gos, Kiev, 2006. 520 c.

14 VYkpaiHa: yTBep/keHHs He3anexxHOi fepkasu (1991-2001) [Texcr] / H. I1. BapaHoBcbKa [Ta iH.] ; Bigmn. pex. B. M. JIUTBUH.
K.: BunaBHuumii aim «AnbrepHaTmBu», 2001. 704 c.

15 Bapanoscbka H. I1. ConjanbHi Ta ekoHOMiuHi Hacaigky YopHo6uIbebkoi Katactpodu / Pen. koin.: C. B. Kynbuniipkuit
(ron. pen.), O. I. Tamka (Bigm. cekp.), B. O. Top6uxk, O. I. Typsiit, B. M. Jaunienko, M. ®. Imutpienko, M. B. KoBaib.
HAH Vkpainn. [HctutyT ictopii Vkpainm. K.: IHctutyT ictopii Ykpainn, 2001. 98 c. (IctopuuHi 301mmTn)
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[T’atHagusgra piyauig aBapii Ha YAEC - 2001 pik - BuagaBcs Ojs
IOCTiMHUIII HAA3BMYAHO HACUMUEHUM ITyOJTiKaIisiMu, BUCTYIIAMM, YUaCTIO B
MiArOTOBII pPi3HOI JOKyMeHTallii /s Aep>KaBHUX CTPYKTYp. 30Kpema, BOHA
criBmpairopasia 3 Komitetom BepxoBHoi Pagy YKpaiHu 3 MMTaHb €KOJIOTiYHO1
MOJIiTVKY, TIPUPOJOKOPUCTYBAHHS Ta JiKBigaIii HacaigkiB YopHOOMIBCHKOT
katacTpodu. Ik omgHa i3 criBaBTOpPiB 6Gpasa y4acThb y MiArOoTOBIIi JOIOBIi
«O6cTaBMHM, IPUYMHYM Ta HacaigKy aBapii Ha YopHob6wmiIbcbKiit AEC». YacTu-
Ha 1 «O6cTaBmHM aBapii» (CBigOIITBO IMPO peecTparllito aBTOPChKUX TpaB ITA
N2 4154). Y MixkBigomMuoMy 36ipHMKY HAaYKOBUX Mpailb «Mi>kHapOIHi 3B’SI3KM
VKpaiHu:HayKOBiMOIIYKMi3HaXiaK1» Omy6IiKyBaja 2 IpyKOBaHMUX apKyIIaIIpo
Y4acCTh CBiTOBOI CIIIJIbHOTM Y BUPillIeHHI TP06/1eM YKPUTTS HaJl 3pPyITHOBAHUM
4-m eHepro6ysokoM YopHOOMIBCBKOI aTOMHOI ejeKTpocTaHmii®. B mixk-
HapoAgHOMY XXypHasi «Hayka Ta Hayko3HaBcTBO» (2001, N2 4) — cTaTTs Mpo
BHECOK HAyKOBIIiB y BUPillIeHHS TTP06JieM 3pyiiHOBAHOIO 4-r0 eHepro6/IOKy
YAEC; B YIXKi — mpo HayKOBi JOC/TiIsKeHHST 00’ €KTY « YKpUTTSI»!". B 36ipHUKY
HayKoBMX Mpailb «I[Ipo6semu ictopii YKRpainu dakTu, CyaskeHHSs, OUTYKU» —
MIIIOCST TIPO AepskaBHi 3acagy BUpilleHHS Mpo6jiemM 06’ekTa «YKPUTTSI» Ha/l
3pyitHOBaHUM 4-M eHepro6sokom YAEC!E,

JocaimHUIS TaKOK aKTUMBHO Opajia yyacTh B MisKHAPOAHUX KOHGMEPEHIisX,
30kpeMa Ha KoHdepeHIii «[I’ITHaaUSTh poKiB YOpHOOGMIBCHKOI KaTacTpodu.
IocBim rmogoaHHsI» OOIOBiIaIa PO MPOoLec JiKBigalii HactiakiB YopHOOMUIIb-
CbKOi KaTacTpodu ounMa ictopukiB Ykpainn'. [Tpo npobiaemu «O6’ekTa « YKpUT-
Ts)» B KOHTEKCTi CyCHiJIbCTBO3HABCTBA roBopuia Ha IV MiXKHapoaHili HayKOBO-
MpakTUYHit KoHdepeHIii «O6’eKkT «YKpuUTTsi» 15 pokiB. Munyme. CydacHe.
Maii6yTHe»?, mo Bimoynack y M. CinaByTuy, 28-30 aucronaga 2001 poky.

baraTopiuHa camMoBigmaHa OOCHigHMIIbBKA Ta IpoMaicbKa [OisIbHICThb
HaraniilleTpiBuu BapaHOBCbhKOi, cuCcTeMaTUUHI BUCTYNIM y 6araTbox 3acobax
MacoBoi iHopmalii oTpuManu MMUPOKe HAYKOBe Ta CYCITiibHE BUM3HAHHS
B kpaiHi. Y 2001 poui BoHa oTpumasa [Ipemiro iMmeHi Mukonu IBaHoBuYa

16 MixknapopnHi 38’s13ku YKpaiHu: HAyKOBi MOIIYKY i 3HaXiZKu : MiXKBiA. 36. Hayk. p. Kuis. 2001. Bum. 10.

17 Bapanoscbka H. 1. O6’ekT “YKPUTTA”: HAyKOBi MOCIIIKEHHS OCTaHHbOTO HECATWITTS // VKpaiceKuil icmopuuHull
scypHan. 2001. N2 3. C. 91-104.

18 BapanoBcbka Hatans. 3akputrts YAEC gk momiTMuHa i colliasbHO-eKOHOMiuHA mpo6ieMa YKpaiHu Ta CBiTOBOI
crinbHOTH // [Ipobnemu icmopii Yipainu: pakmu, cyoxcenns, nowyku. 2002. N2 6. C. 551-563.

19 IP’satHapusTh pokiB YopHOGMIbCHKOI KaTtacTpodu. Jocsin mogonanus» (Kuis, 18-20 xBiTHs 2001 p.). MixkHapogHa
KkoHepeH1is : 36. Te3. Kuis. 2001.

20 Bapanosckas H. IT. TIpo6ieMbI «YKPBITHSI» B KOHTEKCTE 0611ecTBOBeieHMsL. [V MixkKHAp. HayKOBO-NIPaKTHYHA KOH(EpeHLis
«06’ekT «YKpUTTsI» 15 pokiB. Munysne. CyuacHe. Maii6ytae». Bum. 10. Y. 1. Yopro6mis/ 2002. 500 c. C. 183-187.
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Koctomaposa, sika BcTaHOB/JIeHa HallioHa/bHOW0O akafeMi€lo HayK YKpaiHu
3a BUIATHI pob6oTM B ranysi icropii Ta icTopuMYHOTO AkKepes03HABCTBA.
V odiniritHomy BumaHHsS [lepskaBHOi cay>k6u YKpaiHM 3 HaA3BUYANHUX
cuTyaliii y aBox Bumyckax (N2 3 i N2 10) 6yau omy6JiKoBaHi JOK/IamHi
iHTepB’10 3 Helo?!.

Hactymumnii, 2002 pik, cTaB TakKoX pOKOM iHTeHCUBHOI mpalii. IIpogos-
KyBaBCsT MOIIYK MoKyMeHTiB B Kuesi, YopHoouni, na YAEC, ruianyBasiach
Moi3[IKa 40 KOJMIIHbOI paAgsHChKOi cToauili. OgHak, He 06iiilIocs, HaxKalb,
i 6e3 mpMKpOro MOMEHTY IIiJi yac MOIIYyKiB MmpaBAuBoi ¢paxoBoi iHGopma-
1ii. HeBmaueto 3aBepimiancsg HamaranHg H. I1. BapaHoBcbKoi ormpailiioBaTu
maTepianu koaumHboro lleHTpanbHoro napririHoro apxiBy npu LIK KITPC. 3
1991 poky itoro hoHOM, MO CTOCYBAAMUCh HOBITHBOTO Yacy, i 30kpema aBapii
Ha YAEC, 6ynu TpaHcdopmoBaHdi y IIpe3umeHTchbkuit apxXiB P®, moctym g0
SIKOTO «TPOMANSHIN iHINIOI AepskaBu» OYB 3aKPUTUI, MPO IO MOCTiITHMUIL
HaZiiIIo0 NMcbMoOBe MoBigomaeHHs1 0o KueBa. He Bpanocst onpaijioBaTu ii
BigmoBigHi matepianu apxiBy MiHicTepcTtBa 06opoHu CPCP, 0CKiJIbKM BOHO
mepeTBOpPMIOCh Ha MiHicTepcTBO 060poHM PD i Ha MOMEHT 3BepHEHHS Ka-
TEropMyHO MepeKkpuIo AOCTYI AOoCIigHMKaM 3 YKpainu. KommeHcaliew umx
3pUBIiB CTa/JM 3YyCTPiui i KOHCYAbTAIlii 3 BimoMuMu ¢isukaMu-saaepHUKaMU
3 IHCcTUTYTY aTOMHOI eHeprii imeHi KypuatoBa, 30kpema €. II. BenixoBum,
0. O. bopoBum, K. I1. YeuepoBuM Ta iHIIMMMH.

Y 2002 pomi 6yno omy6mikoBaHo: B KHM3i «Hapuc icTopii Ykpainu
XX cromiTTsi» MaTepian «YKpaiHChbKe CyCITiJIBCTBO ITicjast YOopHOOUIbCHKOI
KatacTpodu»*?; y MixBimomMmuyoMy 36ipHUKY HaykKoBuUX mpaib «[Ipobaemu
icTopii Ykpainu: ®@akTu, CcymkeHHS, MOWIYKU» — CTATTSI «3akpuTTsi YAEC
SIK TIOJIITUYHA i colliaJibHO-eKOHOMiuHa mpobyseMa YKpaiHM Ta CBiTOBOI
CIIJIBHOTU»?3; B aBTOPUTETHOMY HAyKOBOMY BUAAHHiI [HCTUTYTYy icTopii
Vxkpainu HAH Ykpainu «CrienjianbHi iCTOPMYHI AUCIUIIIIHNW : TATAHHS Teopii
Ta METOOMKU» PO3MilleHo iHdopMmalito mpo YopHOOUIbCHKY KaTacTpody Ta
nikBigarito ii HacaigKiB B iHTepHeTi?*. ¥V 36ipHUKY «YKpaiHChKe CYCITiIbCTBO.

21 d6nyHeBuit UBiT i rinka moauHy: YopHO6GWIb y KUTTI i TBOpuocTi icropuka Hartanii BapaHoBcbkoi // Had3suuaiina
cumyayis : >sxypaan. 2001. N2 3, N2 10. KuiB : «PsTiBHUK -iH)OpM», 1997.

22 Bapanoscbka H. I1. YkpaiHcbKe cycriabeTBo micas YopHoounbebkoi katactpodu // Hapuc icropii Vkpaiam XX cromiTTs.
K.: Tenesa, 2002.

23 BapaHoBcbka HaTass. 3akputtst YAEC 5K mosmiTHyHa i coriaibHO-eKOHOMiUHa ITpo6sieMa YKpaiHy Ta cBiToOBOI CITiibHOTH //
ITpo6semu ictopii Ykpainu: daxry, cymkenHs nouryky (1991-2015) : miksiz. 36. Hayk. mmp. K.. 2002. Bur. 6. C. 551-563.

24 BapanoBcbka Haranist. Indopmarist mpo YopHo6mibChKy KatacTpody Ta stikBifaniio ii HactifkiB y BcecBiTHIi inbopmariiiHiit
Mepexi «Internet» // CrienjiaibHi iCTOPMYHI AUCHMIUIIHN: TUTaHHA Teopil Ta MeTonyuku. 2002. Yncno 8-9. C. 384.
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IOpyra monoBuHa XX CTOMITTS. ICTOpig Ta Cy4yacHiCTb», MiATrOTOBJIEHUM
[HcTuTyTOM icTOpii YRpainu HAH Ykpainu Buiinina ctaTts «CropyakeHHS
YKPUTTS Hajn 3pyiiHOBaHUM 4-M eHepro6sokomM YAEC»?; y 36ipHUKY. Hay-
KOBUX Tpalpb «IIpobsemu ictopii Vkpaium: dhakTu, CymskeHHS, ITOIIYKU»
(Bunyck crienrianbamii. 1o 10-pivus HesamexXHOCTI YKpaiHM) OIy6/1iKOBaHO
cratTio «HesanexkHa YkpaiHna i mpob6memu, mopomkeHi YopHOOMIbCHKOIO
KaTacTpodor»°,

Toro x 2002 poky, y cIiBaBTOPCTBi 3 (axiBisiMu, Ha 3amMoBaeHHS Komi-
TeTy BepxoBHOi Pagy YKpaiHu 3 muTaHb €KOJIOTiYHOI MOMITUKM, TPUPOAOKO-
PUCTYBaHHS Ta JiKBigallii HawtiakiB YopHOOMIbCHKOI KaTacTpodu MiAroTy-
Basia moroBinb «IIpmumHM aBapii Ha YopHOOWMIbCHKiN AEC (repmmii eram
aBapii 00.00°00” 26.04.86p. — 21.30° 26.04.86p.)». JocaimKeHHSs], BUCHOBKHU
Ta mponosuilii» (CBiIOITBO IIPO peecTpallil0 aBTOPChKUX IpaB Ha TBip
N¢ 5210 Bim 25 6epe3us 2002 p.). Kpim Toro € cniBaBTOpKOI0 Ej€KTpoHHOI
eHIMKIonenis icropii Kuesa Ha gBox CD auckax (YacTuHa gpyra) — CIOXKeT Ipo
YopHoOwib B qoi KmeBa Ta KMSH. BucTymmia 3 rocTpo MmosieMivHMMM MipKy-
BaHHSIMM CTOCOBHO CTaHy Ta MepPCHeKTUB eKCIUIyaTallii aTOMHOI CTaHIIii, 1110
3aJIMIIAIOThCST aKTYaJIbHUMM i 3apa3, «16 PoKiB... A maji?» Ha CTOpPiHKaX raseTu
Tonoc IMpocsiTi, N2 19.

[Mopsan 3 my6mikairielo B KHM3i?’ aHaJITMYHOTO Martepiany 3 MPUBOMY
YopHOoOWMISA, $K [3epkaja COIOryMaHiTapHMX Ipobsem ryiobamisaiiii,
Ta npsimoro edipy Ha pamio Epa 26 kBitTHa 2003 poky, Haramisi IleTpiBHa
BiJIT'YKHY/1aCh HA ITPOXaHHSI YOpHOOWMIIbIIA . BieHbKOTO 3 [IHIMTPOITeTPOBIIVIHA
i mpoBesia BenMKy HAyKOBO-peHakiliiiHy poboTy 3 710ro pPyKOmMCOM IIOA0
IisITbHOCTI rpoMapchkoi opradiszarlii «Pyx YopHoownbr TM» crmiBpoOGiTHUKIB
yrpasiainHg MBC Vkpainu Ta miarorysasa BCTYII 4O KHMXKKU «['pomancpka
oprani3zailist «Pyx YopHo6mib TM»: cTaHOBJIEHHS Ta HisVIbHICTb», IKa 00CSITOM
10 npykoBaHMX apKyIliB 6ysa omy6/ikoBaHa y JIHinmponeTpoBchbKy y 2003 porii.

36epiraeTbcs iHboOpMalliss mpo HaykoBi mociimkeHHss H. I1. BapaHoBcbhKOi
IIbOTO Tlepiofy i B 6i6iioTekax TerepilmiHbOTO HAIIOro Bopora — pocii. Ile

25 BapaHoBcbka H.II. CopyaskeHHsI YKPUTTS HaJ, 3pyitHOBaHUM 4-M eHepro6iokom YAEC. // 36. HAyKOBO-TIOMYJISIPHUX
crareii. YKpaiHCbKe cycrinbeTBo. [Ipyra monoBuHa XX cTouiTTs. IcTopis Ta cydacHicts. K.: [HeTuTyT icTopii, 2002. 259 c.

26 Bapanoscbka H. II. Hesanesxxna Ykpaina i mpo6memu, mopopskeHi YopHoOGmMabCcbKOIO Katactpodor // Ipobaemu
icTopii Ykpainu: ®aktH, cy[pKeHHs, TomyKu: Mixsiz. 36. Hayk. ip. / HAH Vkpaiuu. Iu-T icropii Vkpaiuu; Binm. pen.
B. A. Cmoniit. K., 2002. 567 c.

27 Couiorymanitapui mpo6aemu riobamisauii [Tekcr] : maTepiaan 3acimanus [IycKkyciitHoro Kiy6y ykKpaiHCbKOi HAyKOBO-
neparorivyHoi inTesnirenuii 7 micronaga 2003 p. K.: Bupasuunreo YA3T, 2003. 104 c.
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iHTepB’10, BUCTYIM HAa Mi’KHapOJIHMX HAYKOBMUX KOH(pepeHIisx?®, mybrikailii B
HayKOBMX iCTOpUUHMX XXypHanaax* Touio.

YopHOoOMIbcbka KaTacTpoda — sBMIe HAA3BUMYAMHO CKIagHe i 6arato-
rpaHHe. HaTatisi [TeTpiBHa HaMaraaach KOMIIIEKCHO HiAXOAUTM 10 i1 BUBUEHHS.
[IposiBOM 1IbOTO MiAXOMy CTa/JI0 OMpalloBaHHS iCTOpUKO-TeorpadiuHoi cKia-
noBoi mpobaemu. [Ipo YopHOOMIIbCHKY 30HY BiUyKe€HHSI SIK SIBUILLE CbOTOIEHHS
BOHA PO3MipKOBYBajla Ha CTOpiHKaX 30ipHMKA HAyKOBUX MTpailb «[cCTOpMKO-reo-
rpadiuHi goctimkeHHS B YKpaiHi»®, 1m0 BuaaeThest IHCTUTYTOM icTopii YRpainu
HAH Ykpaium, npucBsiueHunii 3106001e HHMM ITpobjiemMmam icTopmuuHoi reorpadii,
Kaprtorpadii, Tororpadii Ta perioHasicTUKMN.

HaBkono aBapii Ha YAEC BimbyBasnuch i foci BimOyBarOThCSl 3iTKHEHHS
pi3HMX 6aveHb ii MPUUYMH, X0y, HACTiIKiB, TTPOIeCiB. 3iTKHEHHS MOMITUYHUX,
6i3HeCcOBMX, HAYKOBMX iHTEPECiB Pi3HUX IPYIT BIVIMBY MIEPETBOPWIN ITPOOIEMY
3 HAYKOBO-TEXHIYHOI Ha CYyTO MOJIITUYHY i 6i3HecoBY. Bimobpaskaroun 11i CK1a-
Hi MOMEHTM y CBOiX JOCIiIKeHHSX, iCTOPUK B3sJIa y4acTb, pa3oM i3 KOJieK-
TUBOM AOCTIIHUKIB, Y MiAroToBIi MoHOrpadii «HopHOOMIbChKA KaTacTpoda:
mif iHIIMM KYTOM 30py», SIKY OMyOmiKyBaHO BuAaBHUITBOM DeHikc’'. Byma
TaKOX ITiITOTOBJIEHA KOJIEKTMBOM aBTOPiB — (axiBIIiB pisHUX Taay3eil 3HaHHS
3a yuacTtio H. I1. BapaHoBcbhKoi KHMra «4opHOOMIBCHKMIT 1abipuHT. ClieHapiii
KaTactpodu, GakTy JOKYMEeHTH» 06csSIroM 13 IpyKoBaHMX apKyIIiB 2.

HucKycCiliHiCTh TpakTyBaHHSI psAy MOMeHTiB aBapii Hartansa IleTpiBHa
nobpe ycBimomuoBasa, CHiKyounuch 3 6aratbma daxiBusimu. BoHa crana
Mepiio i €IMHOI0, XTO BUCJIOBMUBCSI KPUTUMUHO BiTHOCHO IOHSITi/iHOTO
anapaTty ypsOooBMX [OOKYMEHTiB, B SKUX, 30KpeMa, BUKOPUCTOBYBaBCS
TepMiH «JIiKBifallis HacaiaKiB aBapii». [lepekoHaHHS HocaimHMIli, chopmo-
BaHe ITiJ] BIVIMBOM KOHCY/bTalliil 3 haxiBUsIMM pi3HMX raaysei 3HaHHS, 103-
BOJIMJIO il 3aIlpoIlIOHYBaTM TePMiH «MiHiMi3allisi HaCaiaKiB aBapii» SIKuii
BUKOPUCTOBYETHCSI OCTAHHI POKU.

28 bapaHoscbka H. I1. ABapist Ha 4-my eHepro6iorni YopHo6uabebkoi AEC Ta « YKpUTTSI» Hafl, HUM SIK HAayKOBa Ta TeXHiYHa
npo6siema // Ictopist Hayku i TexHiku. III miskHap. MonozikHA HayK. KOHG. 2-4 rpyaust 2003 poky. 36. HayK. MMpaib.
CankT-Iletep6ypr: Bun. CII6. yH-Ty. 2004.

29 BapanoBcbka H. IT. YopHoOuIbcbKa Katactpoda B ictopiorpadii Ykpaiuu ta Pocii. BicHuky Yomypmcekozo yHisepcumem.y
Cepui Icmopis». 2004. N2 3.

30 BapanoBcbka H. YopHOOM/IbCHKA 30HA BiLUy)K€HHS — SIBUIIE CY4acCHOCTi : 36ipHMK HAyKOBUX Ipaip // IcTopuko-
reorpadiuni gocnimkenns B YkpaiHi : 36. Hayk. rip. K. : IH-T icTopii Ykpainn HAH Ykpainu, 2004. Unciio 7. C. 186-210.

31 BapanoBchka H.IT. YopHoOGMAbCcbKa KatacTpoda: mif iHIIMM KyToMm 30py : MoHorpadwust / H.II. BapaHoBcbka, JI.B.
Bepectos, O.M. I'puiak, A.B. Koponescbka, K.: @enikc. 2004. 152 c.

32 BapanoBcbka H. II. YopHOOMIBCHKMIT /AGipMHT: creHapiit katacTpodu, GakT, DOKYMEHTH : MoHorpabus /
H. I1. BapaHoBcbKa, JI.B. Bepectos, O.M. I'puiaxk, A.B. Koponescobka. K.: YAH. 2005. 340 c.
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[TpomoBKXyIOUM ONpalbOBYBAaT HAKOMMYEHI MaTepianu, OJOCHAIGHULS Y
2004-2005 poxu Buiillia HA HOBUIT piBeHb iX y3arajbHeHb. MoHorpadis
«YopHobuabchbka KaTacTpoda B Mmyo6mikamisix»>, BugaHa B IHCTUTYTI ic-
tTopii Ykpaiumu, akymymnioBajia B co0i BenuuesHy iHpopMaliilo Ta HayKOBi
BUCHOBKM aBTOpKu. Lle 6yna mepiia B yKpaiHChKiil icTopiorpadii cripo6a
OTJIIHYTM 3HauUHy KiJIbKICTh MyOJiKaliii mpo Haik6inblly TeXHOTeHHY
KaTtacTpody XX CTONITTS 3 MO3UILiii icTopuuHOi HayKu. JIo aHaJIi3y 3a/IyueHO
myostikamii cycmiJbHO-ITOJITUYHOTO XapaKkTepy, Mmpaili, 10 pPO3KPUBAIOTh
TeXHOJIOTiUHi acmeKkTu: Mpo6jeMM aTOMHOI eHepreTHuKM J0oaBapiiiHOTO
nepiony, aBapito, ii Xig, OpuuMHMU Ta ypoku. OKpeMi po3aiau MPUCBIUYEHO
€KOJIOTIYHMM Ta MeIMYHMUM HacJigKaM KaTacTpodu. 3HaYHe Miclie mocimae
KOMIIJIeKC Ty6JTiKalii mpo 3ycuiss 3 MiHimisarii HacaigkiB kaTacTpodu,
30KpeMa CIOPYIKeHHS YKPUTTS HaJ 3pyHHOBAaHMM eHepro6JoKoM Ta
itoro mpo6ysiemu, BupimenHs moiai YAEC ta m. CiaBytuua tomo. Creliaab-
Hi po3ainu mpucBsYeHO 3apyOisKHMM ITybOJiKallisiM Ta pecypcaM iHTEpHeT
Mepexi. Martepianu moHorpadii, Ha TYMKY AOCHigHUII, MaJu TOITOMOITHU
HACTYITHOMY ITOKOJIIHHIO JOCTiTHUKIB 3pOOUTH HOBUII KPOK Y BMBYEHHI
npo6semu. Tak i cramocs.

15 HayKOBO-TIoNyJIsipHOi mpailli «HapuciB icTtopii Ykpainu XX CTOMITTS»
Harang IleTpiBHa miArotyBaja CIOXKeT IMPO CTaH YKPaiHCbKOTO CYCITiJIbCTBA
micast YopHOOGMIBCHKOI KaTacTpodn®t, a B MixkHapogHOMY HayKOBOMY SKypHaTi
«Hayka Ta Hayko3HaBcTBO» N2 4 3a 2005 okpecnuiaa CTaH BUBUEHHS OKpPeMUX
aCIIeKTiB YOpPHOOMILCHKOI Tpobaemu. IIpo ManoBimomi mpobaemu YopHOOMIIb-
CbKOi KaTtacTpodu #Iiocst B 36ipHMKY HayKOBUX Tpailb «IcTopist Ykpainu. Ma-
JIOBimoMi iMeHa, mofii, pakTm»>.

ITpo iHTeHCUBHICTh po60OTH JOCTimHMII B pik 20-1 piuHuIli aBapii CBigunTh
KiJIbKiCTh TybJtikarii, BucTymniB y 3MI, yuyacTb y KOHQepeHIisiXx BcepeayHi
KpaiHnu Ta 3a ii Mmexxamu. Bynu ony6/ikoBaHi HayKOBi CTaTTi B MPOBiZHOMY
VkpaiHcbKomy icTopuuHomy skypHaii HAH Ykpaiun®; B IcTopuuHOMYy Xyp-
HaJli PO CTaH PO3POOKM YOPHOOMIIBCHKOI MPOOIEMM iCTOPUUHOIO HAYKOIO

33 BapaHoBcbka H. YopHoOMIbchKa Katactpoda B mybikarisix : MoHorpadist. K.: [HctutyT ictopii Ykpainn HAH Ykpainn. 2004. 207 c.

34 BapanoBcbka H. VkpaiHcbke cycriabeTBo micist YopHoGmibebKoi Katactpodu // Hapucen ictopii Yrpaiamu XX cTomiTTs.
K.: Tenesa, 2005.

35 BapanoBcbka H.IT. YopHOOMIbCHKA KaTacTpoda: MaioBigomi mpobiemu : MoHorpadis // Ictopist Ykpainu. Manosigomi
imeHa, ogii, dbaxty : 36. Hayk. p. K. : [H-T icTopii Ykpainu HAH Vkpainu, 2005. Bur. 29, 4. 2. C. 374-390

36 Bapanosceka H.IT. CycrinbpHuit Bumip YopHOGMIbCHKOT KaTacTpodu. Yikpaincekuii icmopuunuti sypran : Hayk. KypH. /
HAH Vkpaiuny, [H-T icropii Vkpainu, [H-T nomnirt. i eTHocou. focnimkens. K., 2006. N2. C. 129-145
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Vkpainn®’; B HaykoBux 3amnmckax BiHHUIIbKOTO [lepkaBHOTO MeAaroriuHoro
yHiBepcuTety iMm. M. KoIo6MHCHKOrO MIIJIOCS MPO BIUIMB YOPHOOMIBCHKOT
KaTacTpodu Ha AOBKIJJISI Ta CIIOCIO SKUTTSI Hace/eHHS 3a0pyJHEeHUX peTioHiB%,
HocnigHuisg npupinuaa yBary i TakOMy BaskJIMBOMY MUTAHHIO, SIK y4acTb
BilicbKOBUX Yy JikBimanii aBapii Ha YopHoOGuibchbKiii AEC Ta MmiHimizarii
il HacnmigkiB y skypHasi «BoeHHa icTopisi»*® Ta 36ipHMKY HAyKOBMX CTaTei
«CTopiHKM BO€HHOi icTopii Vkpainm»*. [IpemmMeTom yBaru CTaB i aHasi3
I>KepesIbHOTO 3ab6e3meueHHs BUBYEHHS ITPo6IeMu, 30KpeMa apxiBHi Jkepesa
BUBUeHHSI YOpHOOMIBCHKOI KaTacTpodu, pe3yabTaTOM YOTo CTaja 'PyHTOBHA
CTaTTS B >KypHasTi ApxiBu YKpainu®l. IHIII0I0 TPyII00 BasKIMBUX JIKepesl B XO/Ii
BUBUeHHSI YOpHOOMIBCHKOI ITpo6eMu, Ha AJYMKY AOCHimHUIL, Oynaa ¢gaxosa
nepiogyka Ta 3acobyu macoBoi iH@opmarlii, mMpo 1o UIIocs y 36ipHUKY
HayKOBUX mpalb [HcTuTyTy icTopii Ykpainum HAHY «CreliasibHi icToOpuuHi
IUCUMUIUTIHU : TATAHHS Teopii Ta MeTOAUKM»)*2,

Csoro yacy go aBapii Ha YAEC 6yna mpuKkyTa BejuKa yBara HayKOBIIiB i
MOJITUKIB SIK B YKpaiHi, Tak i B ¢BiTi. ToMy aBaalisiTa piuHMIA 1iiei Tpariu-
HOI mopii 3ragyBasach JOCUTh HIMPOKO. BimbyBanmoch 6arato MiskHapop-
HUX HAYKOBUX KoHpepeHIliit, 30kKkpeMa if TUX, B Ikux Opasa yuyacTh Harta-
nist IlerpiBHa. Tak y 6epe3ni 2006 p. B M. MapocTika B ITanii Big6ynach
KoH(pepeHIlisT «YKpaiHa miciss YopHoOwuisi», opraHizoBaHa Ipodecop-
KO0, 3aBiflyBaukoi Kadeapu yKpaiHO3HABCTBA PMMCBHKOTO YHiBepCUTETY
Jla CarmieH1ia, TOHbKOIO Bimomoi ykpaiHcbKoi moerecu Jlinu KocTeHKo —
[MTaxnboBCcbKOW0 OKcaHOW. YeCTh TpeACTaBAsTU YKpPaAiHy, NOPsA 3 BimOMUM
NMMCbMEHHMKOM, HAyKOBLIeM, AUIIOMATOM, MOJITUYHUM Hisyom HOpiem
Illep6akom Ta Bimomum icropukom IOpiem [llarmoBasiom, masa i BapaHoBcbka
Haranis IlerpiBHa. Ilisuime, 2011 poky B Itanii 6yn0 BugaHO 36ipHUK
«Il nome della stella e Assenzio» Ricordando Chernobyl (3ragyioun YopHo-
6unpb) FINITO DI STAMPARE PRESSO BERTONCELLO ARTIGRAFICHE CIT-

37 BapanoBchka H. CtaH po3po6KM YOPHOGMIBCHKOI MPO6IeMy iCTOPUMYHOI HayKow YKpainm. Icmopuunuil xcypHan :
HaykoBe rpomacbko-mosiTuuHe BumaHHs. K. : Bumia k., 2006. N2. C. 48-56

38 BapanoBcbka H. BrimiB 4opHOGMIbCHKOI KaTacTpody Ha JOBKI/IIS Ta CIIOCI6 JKUTTS HaceJeHHs 3a6pyIHEHNX PerioHiB.
Hayrkosi 3anucku B/ITY. Cepis: Icmopis. 2006. Bu. 10.

39 BapanoBcbka H. BiiicbkoBi — yuacHuKy nikBiganii aBapii Ha YopHo6unbcebkiit AEC. BoeHHa icmopis. 2006. N2 1-3

40 Bapanoscbka H.II. YuacTs BilicbkoBuUX Y JlikBifariii aBapii Ha YopHobuibebkiit AEC Ta miHimizauii ii Hacmigkis Cmopinku
80eHHOi icmopii Vkpainu : 36. Hayk. cT. K. : IH-T icTopii Ykpainu HAH Vkpaiunu, 2006. Bum. 10, 4. 2. C. 364-386

41 BapaHoBcbka H. ApxiBHi mkepesa BuBUeHHsST YOpHOOUIBChKOI KaTacTpodu. Apxisu Yipainu. 2006, N 1

42 bBapaHoBcbka Haramis ®axoBa mepioguka Ta 3aco6u MacoBoi iHdopmarii sk BaskiuBe mkepeno YopHOOUIbCHKOT
npob6aemu // CneyiansHi icmopuyHi oucyuniinu: numanHs meopii ma memoduxu. 2006. Yucno 13. Y. I1. C. 37
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TADELLA (PD) FEBBRAIO 2011, ge omyb6nikoBaHo ii matepian «L’Ukraina
dopo Chernobyl :il potere e la soci (Vkpaina micisgs YopHoOMIS: Biaja i
CYCHiIbCTBO)».

[Ticns moBepHeHHsT 3 Itamii BoHa B3sia yyacTb y MiXkKHapoaHiit KoHe-
peHii «/IBaausiTe pokiB YopHOOMIBCHKOI KaTtacTpodu. [Morisa y MaitbyTHE.
24-26 xBiTHs 2006 poky. KuiB, Vkpaina», sika BigOymach 6e3rocepeaHbo
B YopHoOwni*®. BmiTky 3a mopyueHHaM Myseio YopHoOowns B KueBi i Ha
3aIpoIlleHHS SITOHCbKOTO0 aHTUsIAepHOTo pyxy HaTtasist BapaHoBcbKa BifBifana
Tokio, me mana 6araTo 3ycTpiueit i BuCTymiB. [IeBHUM MiCYMKOM POKY CTa/IN
iHdopmariii, ony6sikoBaHi B YKpaiHCbKOMY iCTOpMYHOMY KypHasti N2 3 Ta 4
1po KoHdepeHIiii o 20-piyus YOpHOOMIbCHKOT KaTacTpodu*:.

Bocenn 2006 poky B HaykoBomy >kuTTi Hartamii IleTpiBHM cTanacs
3HAKOBa MOJisl — BAroMMM IIiJICYMKOM ii GiJibIlle HisK AeCITUIITHbOI pOOOTHU
1o nmpo6yemi ctaB 3axuCT 27 KOBTHSI TOKTOPCbKOI aucepTalii «HopHOOUIIb
B HOBIiTHil icTopii YKpainmu: Biaga i cycmiibCcTBO»*, sika oTpumMasna 6araTo
CXBaJIbHUX BiJITYKiB B HAYKOBOMY CepeaOBUIIIi.

B nactynHi poku Haranist [leTpiBHa, BUKOPUCTOBYIOUM CBOI Hampalio-
BaHHS, 6paja yyacTb Yy MiJrOTOBIli KOJIEKTMBHMX Ipallb Ta IMPOJOBKyBasa
PO3LIMPSITY KOO JOCTiIKyBaHMX acIeKTiB mpobsemu. Tak, B KHU3i «Jepska-
BOTBOpUMIA mpoiiec B YKpaini 1991-2006», e rnmpeacTaBieHi MaTepianin Hay-
KOBIIiB i O TUKIB, SIKi 3p00MIIM CBili BTACHMI BKJIA/L y HOBiTHi YKpaiHChKMIA
Ilep>KaBOTBOPUMIA ITPOLLeC, JOC/TiZHUIIS HaJala CUCTeMaTU30BaHii HAYKOBO-
aHaMITMYHUIT MaTepian y migposmini «IIpo6iema YopHOOMIS: COLiaJbHO-
eKOHOMIUHMII BUMip»*, a y dyHIaMeHTaabHOMY BuAaHHI A0 90-piuus Bif
IHS 3acHyBaHHS HaiioHanbHOiI akagemii HayK YKpaiHu — po3min «YdacTb
y momosaHHi HacaigkiB YopHOOMIbChKOI KaTacTpodu»*’. Iomynsipusalii€io
yuacti HAH VYkpainu y po3B’sa3aHHi mpobisieM, MOPOJKeHUX aBapi€io Ha
YAEC crana mny6mikaiiss B YKpaiHCbKOMY iCTOPUMYHOMY >KypHasli CTaTTi

43 bapanoBcbka H. [Torisig y MaitGyTHe yepes ypoKu MUHYJIOTO // «[IBafIisiTh pOKiB YopHOOMUIbCHKOT KaTacTpodu. Ilors
y MaitbyTHe», MixkHap. KoHG. MikHaponHa KoHbepeHwis «IBaausaTh pokiB YopHOOGMIbCHKOI KaTacTpodu. Ilormsy y
MaiibyTHe»: 24-26 kBiT. 2006 p., KniB, Ykpaina : 36. non. Kuis : Xonrek, 2006. C. 14-15.

44 BapanoBcbka H. I1. MiknapogHa HaykoBa KoHdepeHIisi «CkpuBmkeHe moacTBo: 20 pokiB micias YopHoOwuas» //
Vkpaincekuti icmopuunuii xcypran. 2006. N2 3. C. 235; Bapanoscbka H.IT. Koudepentii 1o 20-piuust 4OpHOGMIbCHKOT Ka-
tactpodu // Ykpaincokuti icmopuunuti xypHan. 2006. N2 4. C. 214-217.

45 Bapanoscbka H. I1. YopHOOWIb B HOBIiTHIl icTOpii Ykpainm: Bnaga i cycminbeTBo : Iuc... a-pa ict. Hayk N2 07.00.01 /
Bapanoscbka Harais [letpiBHa ; Hau. akan. Hayk Ykpainu, IH-T icropii Vkpainu. K., 2006. 614 apk.

46 Bbapanoscbka H. I1. IIpo6iema YopHOOMIIS: COLiabHO-eKOHOMIUHMIT BUMIp : MoHOTrpadus // [lepskaBOTBOPUMIL ITPOIIEC
B YKpaini 1991-2006. K. : Hayk. nymka, 2007. 910 c. C. 501-523.

47 HauioHanbHa akazgemist Hayk Ykpainu. 1918-2008 : no 90-piuus Bix gHs 3acHyBanHs. K.: Bun-sBo KMM, 2008, 624 c.
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«[lesiki acrmekTy ydacTi kojaekTuBiB HAH VYkpaiuu y miHimiszalii HacaigkiB
YopHOOUIIBCHKOI KaTacTpodum»*8,

JocmimHnIsl TTPOAOBXKYBaaa Po3pobaTH pobaeMy, BUOKPEMIITIOIOUM BCe
HOBi i HOBI ii acriekTn. [Tpo YopHOOGMIbCHKY Tpareiio i r(poMajiCchbKi opraHisariii B
niacriopi iwtocs B my6sikanii y HaykoBux 3ammckax HallioHanbHOTO yHiBepCu-
TeTy «OCTpo3bKa akajemis»*’. YV HayKoBUX 3ammckax BiHHUIIBKOTO JepskaBHO-
O MefaroriyHoro yHiBepCUTeTy PO3KPUTO MUTaHHS «HOpHOOMIbChbKA Tparemis
B OaueHHSX paJsHCbKOI Ta YKpaiHCBhKOi iHTemireHIii»*’. ABTopKa, 30KpeMa,
OOrpyHTOBYBaja, IO COIiaJbHO-eKOHOMiUHe ¥ (i3MKO-TexHiuHe OaueHHS
npobsemMu yKpaiHCbKMM CYCIiJIbCTBOM 0arato B 4oMy (OpMyBasoCh IIif
BIJIMBOM TIpe/ICTaBHUKIB iHTeJireHI1ii, SKa 3a YMOB paJSHCbKOTO CYCITi/IbCTBA
BUSIBIJIACH HiATIOPSAKOBAHOIO O TUUHIM cMcTeMi Ta i1 OCHOBHOMY 3aBIaHHIO —
MIpUMMEeHIIIeHHI0 HacTIigKiB aBapii Ta 3aCHOKOEHHS TI'POMAaJChbKOi AYMKM SIK
BCepeaMHi KpaiHu, Tak i 3a ii meskamu. Hag3puuaitHo 11iKaBOIO cTajia po3pobKa
TaKOTO aCIeKTY SIK CITiJIbHE ¥ 0cO6/IMBe y HalliOHaIbHI iTIeHTUYHOCTI YKpaiHu
ta Bimopycii Ha Tii YopHOOGMIBCHKOI KaTacTpodu, 1o Oyna omyb/aikKoBaHa
y SKypHaji KMiBCBKOTO CJIaBiCTMUHOTrO YyHiBepcuTeTy «YHiBepcuteT»®l. TIpo
CYCITi/IbHO-TIO/IITUYHI Ta TEXHOTeHHI IepegyMOBM aKTMBi3allii rpoMancbKoi
aKTMBHOCTiI i BUHMKHeHHsS HapopHoro Pyxy Ykpainu jiocs y Matepianax
Kpyrioro crony «Hapomumii Pyx Vkpainu: icTopis, ileoysioris Ta moaiTudHa
eBoJIOLLig 1989 — 2009»%2.

Po3po6ka Mpo6ieM iCTOpMYHOI MaM’SITi HEMOK/IMBA 3 irHOPYBaHHSIM
YopHobwis. TocaigHuIld mpeacTaBuia CBOi MipKyBaHHS B OMOBiAi «[cTopuuHa
nam’aTb YKpainu mpo YopHOOWIb: CydacHMiII CTaH Ta TMEepPCHeKTMBU» Ha
KoHpepeHilii y kBiTHi 2010 p. B Knesi*.

48 Bapanoschka H. II. TIpo gmeski acmexkTy yvacti HaykoBliB HAH Vkpaium y minimizanii Hacaigkis YopHO6MIbCHKOT
Karactpodum // Yrpaincekuil icmopuunuti xcypuan : Hayk. sxypH. / HAH VYkpainu, [H-T icTopii Vkpaiuu, IH-T momit. i
eTHOcoOL. gmocaimkeHb. K., 2009. N3. C. 147-156.

49 Haranis BapanoBcbka. YopHOOMIbCHKA TpareAis i rpomazchki oprasisauii B giactopi // Haykosi 3anucku HayionansHozo
yHigepcumemy «Ocmpo3wbka akademis»: cepis icmopuuni Hayku. 2007. Burr. 9. C. 19-27.

50 BapanoBcbka H.IT. YopHOGMIBCHKA Tpareisi B 6aueHHSIX PaJsHCHKOI Ta YKpaiHCBKOI iHTesnireHnii // Haykosi 3anucku
BiHHUYbK020 DepiasH020 nedazoziuiozo yHisepcumemy imeni Muxaiina Koytobutcskozo. Bum. XIV. Cepisi: Ictopisi: 36ipHuUK
HayKoOBUX npaib. Binauus. 2008. C.73-78.

51 BapanoBcbka H. Vkpaina ta Bisopychk: crinbHe i1 oco6nuBe y HaljiOHaJIbHI imeHTHYHOCTI Ha T/ YOpHOOMIBCHKOT
karactpodu // Yrisepcumem. 2009. N2 3. C. 51-73.

52 BapanoBcbka H. I1. CycmiibHO-MOMITUYHI Ta COIia/IbHO-eKOHOMiYHi TepeayMOBM BUHMKHEHHsS Pyxy : HaykoBe
BupaHHs // Hapomumii Pyx Vkpainu: icTopisi, igeomnorist Ta momitTuuna eBosmonis (1989 — 2009) : Marepiasu Kpyrioro
croiy, mpucBsty. 20- piunuii crBoperns Hapoguoro Pyxy Vkpainu 3a nepe6ynoy (Kuis, 22 Bepects 2009 p.) / Yriopsiz.:
0.B. Auppomyk, O.I1. Konsicrpyk. K. : [H-T icTopii Ykpainu HAHY, 2010. C. 13-28.

53 BapanoBcbka H. IcTopyuHa mam’stb Ykpaity po YopHOOMITb: CydacHMit CTaH Ta repcrekTrBy // JKutrezabesneyeHHs HacelIeHHs,

sIKe TIPO’KMBAE Ha TePUTOPIi, 110 mocTpaskaana Bif katactpodu Ha YopHOOMIbCHKiA AEC, COLfia/bHMIT 3aXMCT Ta I'yMaHiTapHa
nigTpMMKa JiKkBigaTopis Ta sxeptB YopHOGMIbCHKOT KaTacTpodu. Matepiamm koHdep. 28 — 29 ksitHs 2010 poky. Kuis, 2010.
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3anpormryBayim Hartamio IMeTpiBHY migroryBaTtu Iyosiikariii mo mpobiaemi
3-3a MexX YKpainu. Bona 6pana yuactb y TenemocTi KuiB — MockBa 28 ciuHs
2010 poxky B arentiii PIA HoBuuu mig, pyopukoro «O6epeskHo, icTopisi», omyosIiKy-
BaJia cTaTTio «['poMajiCbKO-TIO/IITUYHI MepeayMOBM aBapii Ha 4-My eHepro6IoLi
YAEC» y «KypHasmi OOCTiIKeHb CXiTHOEBPOIIEMCHKOTO MPUKOPAOHHSI» E€BPO-
MejichKOro TYMaHiTapHOroO yHiBepcuteTty — «IlepekpecTku»>, 6yna BUK/Iagauem
JITHBOI 1IKOJY B JIUTBI 3 Tpo6iemut «EKOJTOTiUHI pU3KKY i cycITiyibHI MOGii3alrii —
y cycrinbeTsi micas Yopaobwuisi» (BinbHioc — JIpyckiHiHkaii, ceprieds 2010)°° Ta iH.

[TpomoBsKyIouM mpanpBaT Haf mpobaemoro, 2011 poKy JOC/TiIHULIST OTTy6-
JikyBaja nBi craTTi Ta MoHorpadiio. B YKpaiHChbKOMY iCTOPUYHOMY Kyp-
HaJIi®® Ta B MiDKHAapogHOMY KypHami «Hayka Ta HayKO3HaBCTBO» — CTATTIO
KOHIIEITYaJTbHOTO XapakTepy «CycHiibHMII BUMIip Mpo6sieM aTOMHOI eHep-
TeTUKM uepes Mpu3my mnopiii Ha YopHoOmabChKiii AEC»*7.

IIporo x poky B IHCTUTYTI icTopii Ykpainu Oyna omybiaikoBaHa MOHO-
rpacdist Haranii BapanoBcbkoi «HopHOOGMIbChbKa Tparemis. Hapucu 3 ictopii»
(21,3 gpyk. apk.)’®. YV mOoCmiIKeHHi, i3 3aJydeHHSIM IIMPOKOIO KoJja JKepe,
BUCBITJIIOIOTHCS  CYCITiIIBHO-TIOMIITUYHI Ta HAyKOBO-TEXHIUHI MepeayMOBU
aBapii po3KpMBAIOTHCS MTOYATKOBI 3ycwyuis 3 il MiHimizanii Ta iHpopmariitny
CUTYyallilo B KpaiHi, SKa mpuBesia A0 HNaAiHHS JOBipM CYCIJIbCTBA A0 BJAIN.
[ToxkasaHo, 110 B YKpaiHi mocTpaskaaio Mmaiike 7% HacesleHHS, 3,5 MJIH. TPOMaIsiH
ofepXanu NOJAaTKOBe OMPOMiHeHHS, cepel sIkuMx 1,3 MiH. nOiteil. MenuuHe
0OGCTEXXEeHHST TIOCTPAsKAAJIOr0 HaCeJeHHsI TOKasye, IO cepell HUX XBOPUX
6m3bK0 80%, B TOMY unciti 85% mikBigaTopiB. 3pocTae piBeHb iHBATiTHOCTI Ta
CMEepTHOCTi eBaKyiioBaHOro HaceyneHHs. LIsg monorpadis H. I1. BapaHOBCbHKOI,
SIK 1 iHIIIi, OTpMMasia 3HaYHUI pe30HaHC cepeJl HayKOBIIiB i rpOMaiCbKOCTi. B
penien3sii Bacwib lepeBiHCHKiil BigMiuae I'pyHTOBHICTh, 6araToacIeKTHICTh Ta
Mi3HaBaJbHMII XapaKkTep Mpalli, 1110, BUKIMKAE 3alliKaBJIeHHS SIK y CIelialiCTiB,
TaK i y IIMPOKOIo KoJjia YATadiB®.

54 BapanoBcbka H. pomazceKko-moniTuyHi epegymoBu aBapii Ha 4-my eHepro6soni YAEC // ITepekpecmku. 2010. N2 1-2.

55 Bapanoscbka H.IT. JIiTHs mkona «CycIisbHe TO0MaHHs PU3MKIB: €KOIOTiuHi mpo6iemMu Ta coljiaabHa Mobimizanis» //
Ykpaincokuii icmopuunuti xypuan : Hayk. xxyps. 2010. N 6. C. 223.

56 BapanoBchka H.II. BruinB YopHOOMIbCHKOI KaTtacTpodu Ha TpaHcoOpMalliiiHi mpouecu y CycmiibeTBi (o 25-pivus
TpariuHux nopiit) // Yrkpaincexuii icmopuunuii xypHan : Hayk. skypH. 2011. N 2. C. 123-142.

57 Bapanoscbka H. I1. Cycrinbamit Bumip npo6seM aTOMHOI eHepreTuky yepes npusmy noziin Ha YopHobmnscskiit AEC (mo
25-1 piuanui aBapii) / Hayka ma Hayko3Hascmeo. 2011. N2 2. C. 131-143.

58 BapanoBcbka H. YopHobGuibebKa Tparenis : Hapucu 3 ictopii / Bigmn. pen. B. A. Cmoniit, 2011. 254 c.

59 Bacumb [lepeBiHcbkuit. YopHOOMIbCchbKa Tparefis. Hapucwm icropii: pen. Ha kH.: BapaHoBcbka H. YopHOGMIbCHKA
tparenis. Hapucu 3 ictopii / HAH Ykpainy, [nctutyT ictopii Vkpainu. — K.: InctutyT ictopii Yrpainy, 2011. - 254 c. //
Kpaesnascmeo. 2012. N2 2. C. 166-167.
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Mownorpadis Hartanii BapaHoBchkoi «HopHOOMIbChKA Tparefdis. Hapucu 3
icTopii» BUSIBUIACSI OCTAHHBOIO, sIKa OyJia ormybsrikoBaHa i rpudom IHCTUTYTY
ictopii Ykpainnm HAH Ykpaiuu. OctaHHs KHMTa B IHCTUTYTI, 60 JOCTiIHUIIIO, STKa
6ys1a mepimmm ictopukom YopHOOWMIIS, ITOK/Iaja CBOE 3M0POB’SI Ha TOCIiIKEHHS
i momyngpu3alio 3HaHb MPO TpariuHy mofito 1986 poky, 6yn0 GpyTasbHO
BUITPOBAI’KEHO 3 KOJEKTUBY. AK€ OTHOMY «BUIATHOMY TOITUYHOMY isTuy»
TepMiHOBO 3HaJ00WIACh [T0Caja B aKageMiYHOMY iHCTUTYTI. I came y Bigmisi,
Ile TpaljoBaia JOC/IiIHULIS.

Tpeba 3a3HAYNTH, 11O A0 TBOPYOCTI KiHKM — iCTOPMKA, IO ITMCcajia PO aTOM-
HY eHepreTuKy, 6araTo CIiJKyBaiach 3 paxiBIsIMU eHepreTMKaMu — siepHUKa-
MU, cpopmyBasia CBO€ GaueHHS MiCLsl TaTy3i B CYCITIIbCTBI Ta IMpoIiaryBasa e
6aueHHs — cTaBJeHHS O0yn0 HeomHo3HauHe. [Topsiz 3 moBaroro Ao ii poboTH Ta
ii Bu3HaHHAM, Hatasii [TeTpiBHiI JOBeIOCSI CTUKATUCS ¥ 3 HECIIPUITHSTTSAM ii
KPUTUYHOTO 6aUeHHS OKPEeMUX CKIa0BUX MPO6IeMu, 0COGIMBO B CepeIOBUIIL
«TaTPioTiBaTOMHOI €HEePTeTUKI», SIKi TePeTBOPUIM YOPHOOMIIbCbKY KaTacTpody
Ha 6isHec abo «roAiBHMUKy». CamMe uyepe3 IMPOTUIiI0 TAaKMX «IATPiOTiB» Ta
3ap03yMiJIOr0 YMHOBHMIITBA MOAAHHS TOKYMEHTIB Ha MPUCBOEHHS 1ii 3BaHHS
«3aCJTy>KeHUi AisTu HayKu i TeXHiKu YKpaiHu» BUSIBWIOCh 6€3pe3yIbTaTHUM.

HesBaxkaloumu Ha Te IO OOCTIOHULS, MEPEXUBIINM BaKKUIA CTpec, KOJIU
OTNMHMJIACH 32 MEXKaMM HayKOBOT'0 KOJIEKTUBY, B IKOMY ITpOTIpaliioBaia 44 poku —
TOOTO BCE CBOE CBimOMe SKUTTSI, — BOHA IIPOJOBKI/IA CBOI TOCTiIKEHHS i B Mipy
MO>K/IMBOCTEI TIOMY/ISIPU3YBaTH 3HAHHS MPO6JIeMY, 30KpeMa ii 32 KOpIOHAMM
Vkpaiun. Tak, B ciuni 2012 poky BOHa BuCTyIaja Ha NpecTKHUX XXXVI
AKameMiyHMX YMTAHHSIX 3 KOCMOHAaBTMKM, mpucBsdeHmx mam’sti C. I1. Ko-
pOJTbOBA, B KBiTHI — B BibstioTelli ykpaiHCbKOi JliTepaTypy B MOCKBi Ha 3yCTpiu i3
yntayamu «[lam’siTh mpo YopHOOMITb 3aBXKIM 3 HAMW», BJIITKY LIbOTO 3K POKY — Ha
HayKOBilt KoHbepeHI1lii y bapcesioHi 3 po3gymamu gocaigauili «JopHOOMIbChbKa
aBapist — 11e 3aKOHOMipHICTb UM BUITAJAKOBICTh?»%.

Bpana yuacts Hatasnist I[TeTpiBHa B po60Ti 3 MOJIO[I/110, 30KpeMa, BUCTYyIIaJia
Ha XVII BceykpaiHCbKilii HayKoBiii KOH(MepeHIii MoJOAMX iCTOPUKIB HAYKM,
TeXHiKM Ta OCBiTH Ta cIielianicTiB «[IpiopuTeTn yKpaiHCbKOI HayKu i TexHiKM» 20
KBiTHS 2012 poKy 3 TeMo10 «HopHOOMITIbCbKA KaTacTpoda SIK IpeMeT BUBUEHHS :
KyJIbTYPOJIOTiUHMIA acmekT». JlornoBigana mpo «3HaHHS mpo YOpHOOMIBCHKY

60 Natalia Baranovska. Is Chernobyl accident regularity or chance? // «39th Annual ICOHTEC Meeting. Technology, the Arts
& Indastrial Culture 10-14 July 2012/- Barselona, Spain. ETSEIB — Escola Tecnica Supenior d’Enjinyeria Industrial». URL:
https://www.icohtec.org/annual-meeting-2012.html (08.04.26).
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KaTacTpody Ta ii Hac/aiIKM y HaBYaJIbHOMY ITPOIIeci cepeIHbOI KO YKpaiHM»
Ha 11-i1 BceykpaiHCbKili HAyKOBili KOH(epeHIlii «AKTyaabHi TUTaHHS icTOpii
HaYyKM i TeXHiKN», 10 Bimbynach 4-6 skoBTHS 2012 poky B M. KuiB. V 36ipHUKY
HAyKOBUX cTaTeil « KUTTEBMII MpocTip YKpaiHM: MO TUUHMI Ta TyMaHiTapHUIA
BuMipn (1991-2010)» Buitnwiu ii my6mikarii, 3okpema «KuTTeBuMii mpoctip
VKpainu: 4oOpHOOMIbChKA CKIaA0Ba»°!.

Yepes 6araToMiTHI MOi3aKM 10 YOPHOOMIBCHKOI 30HM B Hartasii IleTpiBHM
BUHUK/IM TIpo6GieMM 3i 30pOB’SIM i, 30KpeMa, 3 TOJIOCOBMMM 3B’SI3KaMy, TOMY
BUKJIaJalbKka poboTa 1151 Hei cTasia HegocspkHOI0. OmHaK CITiBITpalist 3 BUIIOH0
IIIKOJIOI0 Majia Miclle, 30KpeMa uepes myosikariiio y 2013 p. B MaTepianax Mix-
HapoJHOI HaykKoBOi KOHQepeHIii KMiBCbKOTO CIaBiCTUUYHOTO YHiBEpPCUTETY,
mo Bigbymnack 22 TpaBHs 2012 p., crarTi «[lam’aTku ictopii Ta KyapTypu Yop-
HOOMJIBCHKOI 30HM BigUysKeHHSI: TTPOOJeMy BUBUYEHHSI, 30epekeHHs ¥ moIy-
nsipu3aitii» (omy61ikoBaHO y 36ipHUKY HaYKOBUX Ipaib «[lam’siTku icTopii Ta
KYJIbTYPU CJIOB’SIH»).

B HacTymHi poKkM BiloMy AOCTiAHUINIO 6araTo 3anpouryBajy BUCTYIIaTU Ha
HallioHAJIbHOMY TejiebaveHHi Ta pafio. Bpana BoHa, 30KpemMa, yuacTh B Iporpami
«CTocyeThest KoskHOro» 25 kBiTHs 2014 p. Ha KaHazni IHTEP, y 2016 porii 6araTo
CITiIKyBajach 3 BimomuM pagioBenyumum Opiem MakapoBumM.

[Mica okymanii ykpaincbkoro Kpumy y 2014 poui pociiiceka nponaraHjaa
6araTo rajacyBaja Mpo MpUTHiUeHHS i 3a60pOHy pocCiiicbKoi MOBM B YKpaiHi.
[lIo6 crpocTyBaTH 1ii TBepIkKeHHs BIacHMM mpukiagoMm, H. BapaHoBcbka —
YKpaiHOMOBHA JIIOAVHA i AOCHITHUIS — BUPILIMIA 3pOOUTU y3araJbHIOIOUY
TIpalio POCiiiChKOI0 MOBOIO, TTepecigyloun TAaKOX MeTy — JOHeCTH iHdopmailiro
PO BeJiMue3He BUIIPOOYBaHHS, 1110 BUIIAJIO0 Ha OO YKPaiHChKOTO HApOAY A0
pociicbkoMoBHOTrO unTtaya. Omy6/1iKyBaHHS TaKoi KHUTM BMMAarajao 3HaYHUX
komrTiB. I moromora mpwuitiiia B ocobi IOpis IBaHoBmua CamoitieHKa — 3
nurHg 1998 poky — rojioBu komiteTy BepxoBHOi Pagy 3 nMTaHb €KOJOTiYHOI
MOJTITUKY, TPUPOJOKOPUCTYBAHHS Ta JIikBimarlii HaciaigkiB YopHOOMIbCHKOI
KaTactpodu, 3 IKUM AOCTITHUIIS CBOTO Yacy criBmpaifoBana. Ilisuime HOpiii
[BaHOBMY 040JMB YKpaiHCbKy €KOJIOTIUHY acoliialiilo «3emeHuit cBiT». KHu-
ra «Burnpob6yBanHs YopHOOWIEM» MMO6AUMIO CBIT y BUAABHMITBI HOcTuHiaH

61 Bapanoscbka H.IL. JKutteBnit mpoctip Ykpainm: YopHO6UIbChKA CKIAL0BA : 36. HAyK. palb // JKuTteBuit mpoctip YKpa-
iHU: momiTuyHWUIT Ta rymaHiTapHuit Bumipm (1991-2010 poku) : 36. Hayk. ct. K. : IH-T icTopii Ykpainn HAH Ykpainuy,
2012. C. 82-100; Bapanoscbka H. I1. HanjioHanbHO-Ky/IbTYPHI TOBapucTBa YKpaiHM y SKUTT€BOMY NpocTopi YKpainu //
JKutTteBumit mpoctip YRpaiHu: momituuHmit Ta rymaHitapuuit Bumipu (1999-2010 poxkn) : 36. Hayk. ct. / . B. KacbsiHOB,
H. I1. BapaHoBcbKa, C. C. [Taganka Ta iH. K. : IH-T icTopii Ykpainu HAH Ykpainn, 2012. C. 56-81.
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2016 poky®? obcsirom 18,5 np. apK. B Hiif aBTOpKa He Jiille BUCBIT/IIOE iCTOPIIO
YopHOOMIIbCHKOI KaTacTpodu, a i1 HABOAUTb MEPEKOHIMBI apryMeHTHU OO0
Hebe3IeKy i HeHaifHOCTi aTOMHOI eHepreTUKM SIK JIkepesa eHeprii®. [Tomii
Ha AEC ®dykycima y SnoHii, cutyailii HaBkoyio AEC B xofi BiliHM pocii mpoTu
Vkpainu Ta nopii B Ipani, SIKi MOCWIIOIOTh PU3UK SAEPHOTO IHIUIEHTY —
MiATBEPIKYIOTh ii po3yMiHHS i 6aueHHSs TpobeMy Ha CBITOBOMY PiBHi.

InTepec mo mpobiaemu Ta gocmimkenb H. I1. BapaHoBchKoi 36epiraBcst
i Hamami. Tak, ii 3ampocwim omy6iKyBaTucsl B 30ipHMKY HAYKOBUX CTaTei
[TepesicnaB-XMenbHULBLKOTO YHiBepcuTeTy «ConiyMm. JokyMeHT. KoMyHiKa1isi»,
ne 'y 2017 pori 6ysa ormy6y1ikoBaHa BeJIMKa CTATTS PO 0COBIMBOCTI apXiBHOTO
3a0e3IeueHHsT OKpeMIX acreKkTiB aBapii Ha YopHoOMIbCbKiii AEC®,

IlikaBa cTopiHKa HayKoBoi 6Giorpadii mani Haranmii — ii cmiBmpans i3
IOC/TiTHUKAaMM 3-3a KOpAOHY. JIo CBO€I Ipalli Haf MiiTOTOBKOIO i MpOBeIeHHSIM
MiXKHapOJHMX KOHTAKTiB yKpaiHCbKa MOCTIIHUIISL CTaBUIacs 3 BJIACTUBUMU
iii cyminnicTio i TamanToMm. [if BoaBamocs 6arato, 60 mMajia Jap BUKIMKATU
CMMIIATIIO i IOBipY SIK BUEHUX, TaK i sKypHasticTiB. llle Ha mouaTky 2000-X poKiB
o YKpaiHu nmpuisania HayKoBUIS 3 [IpMHCTOHCHKOTO YHiBepcuTeTy AnpiaHa
[leTpuHa, sika 6araTo cminKyBanach 3 Hartamiero IleTpiBHOIO Ta 6pana B Hei
iHTepB’10, PO 1110 illlJIa MOBA B ii I'pyHTOBHI MoHorpadii «Life Exposed. Bio-
logical Citizens after Chernobyl”, ony6iikoBanoi y 2003 p. y Princeton Univer-
sity Press. Princeton and Oxford®.

bararo cmiBnipaiitoBana H. I1. BapaHoBcbhKa 3 gociigHuiiero 3 Snoxii FOkiko
Misiromi, sika nmpuisauna o Kuesa 1/ BUBUEHHS MOCBimAy YKpaiHM BiZHOCHO
MiHimizanii HacmiakiB aBapii Ha YAEC. V criiBaBTOPCTBi BOHM OMTYOJTiKyBasu JBi
crarTi: «HopHOOMIbChbKMIE mocBinm Knesa mist ADC dykycimu» (KypHan «Hayka
Ta HAayKO3HABCTBO»)*® Ta «MicTa Ta ixXHi >kuTeJi Mmicjas pagiaiiiiHoi aBapii (Ha
npuknazi Kuesa ta dykycimm)» B 36ipHUKY «MicTO: icTOpist, KyIbTypa, CYCITib-
CTBO»®’, e Ha OCHOBI BIIepIlie BBeIeHMX B HAYKOBUIT 00ir apXiBHMX MaTepiasiB

62 Bapanosckas H. I1. Ucnbiranne YepHo6eiiem: MoHorpadust. Kues: VO «HOctuamnan», 2016. 296 c.

63 Ciukapenko I'.T. YopHO6GWIb B HOBiTHI icTopii YKRpainu (Perensist Ha kuury: Bapanosckast H.IL. Vicribitanne YepHOObLIEM:
moHorpadusi. Kues: MO «lOctunman», 2016. — 296 c.) // ITepescnascekuti nimonuc. 2017. Bur. 11. C. 154-157.

64 BapanoBcbka H. IT. JTo muraHHs TIpo crienydiky apxiBHOTO 3a0e3reueHHsT OKpeMIX acreKTiB HOBITHbOI icTopil Ykpainm (Ha
nipukiIazi aBapii Ha YopHoGuIbehKiit AEC // Coyiym. ZJokymenm. Komyrikayis. Cepis «Icmopuuri Hayku». 2017. By 4. C. 95-112.

65 Adriana Petryna. Life Exposed. Biological Citizens after Chernobyl. Princeton University Press. Princeton and Oxford. March. 2003.

66 Bapanosckas H. I1., Musiromm 0. YepHo6butbckuit onbiT Kuesa mst A9C ®ykycumst // Hayka ma Hayko3Hascmeo. 2015.
N2 2.C.112-127.

67 Bapanoscbka H., Mirosum 0. Micra Ta ixHi sxkureni micas papiauiitHoi aBapii (Ha npuknazni Kuesa ta ®ykycimn) //
Micro: icTopist, Ky/bTypa, cycriabcTBO. E-KypHan ypbaHictuunumx crypiit. 2017. N2 2. C. 67-84.
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Ta iHIIMX DKepesi, ToKa3aHa CUTYyallis, o ckaaaacs B Mictax Kuesi Ta dykycima
(dronist) micnst aBapiii Ha AEC Ta He3aBeplleHiCTh MpoleciB 60poThbu 3
HaCTigKaMy aBapiii.

3HaHa aMepuKaHcbka pochigHuilg Keiit BpayH 3 MaccadyceTcbKOro
TEeXHOJIOTIYHOIO iHCTUTYTY, JlaypeaT KHMXKOBUX IIpeMili iMeHi Pemkunanbna
3enbHMKA, iMeHi Mapmasa [I. lllynsmana, ¢pinanictka mpemiit HarjioHaabHOTO
KOJIa KHMKKOBUX KPUTUKIB Y HOH-GIKIIH-TIpo3ailli, mpemii imeni Pummapaa
KarycTuHCcbKOTO mif yac po60Tu Haj cBo€io BimomMoio KHuroro MANUAL FOR
SURVIVAL. A Chernobyl guide to the future (ITocioHuk 3 BukuBaHHs. YopHO-
OMIBCHKMI TYTiBHUK Yy MaiiOyTHE)®, HeogHOpa30Bo GyBajia B Kuesi i mopasy
KOHCY/IbTYBaJIach 3 YKpaiHChKOIO OCTiMHMIIeI0. BpayH 1ikaBuia caMe HaC/IiiKu
Tparenii. Ii reposmMu cranu BimBakHi BueHi, He3ajeXHi JiKkapi, KypHamicTu
Ta aKTUBICTU, $SIKi HAIoJeraMBo OOpONMUCS 3a PO3KPUTTS TMpaBAu IIPO
IIOBTOCTPOKOBY IIKOAY, 3aBaaHy YopHob6mmem. CaMoOBiaIaHii JOCTiTHULIBKI
nmisutbHOCTI Hartanii IlerpiBuu BapaHoBcbKOi Oyna mpuziieHa ocob6amBa yBara
y kuuru Keitt BpayH. [0 3/104MHIIIB aBTOPKA 3apaXOBY€E He TiIbKU PaAsSHCbKY
BJIaZly, a ¥i 3aXiAHUX YPSIMOBIIiB Ta Mi>KHAPOIHI OpraHi3aiiii, SKi JecITUIITTIMU
MIpaloBaIM HAM, TUM, 00U TMIPUMEHIIUTY UM (PaKTUUYHO MPUXOBATU JTIOACHKI
Ta €KOJIOTiUHi BTpaTy aTOMHOI BiliHM, aTOMHMX BUIIPOOYBaHb Ta aBapiii.

[HTeHCHMBHA pobOOTA TATAHOBUTOI JOCIITHUIII TPUBAE HABKOJIO 30MpPaHHS
Ta aHaIi3y AOKYMEHTaJIbHMUX JKepes. Buminumo ii my6sikariii B mpoBigHMX
icropyunux xypHanax®. IIpo BaKIMBICTb MOKYMEHTaJbHUX MKepes 00
tparenii Ha YAEC cBimunth dakt BkatoueHHS y 2018 poili macuBy apxiBHUX
MaTepiasiB i3 mpobsiemu 1o mixkHapogHoro peectpy KOHECKO «ITam’SITh CBiTY».
[Mopsp i3 ponmamu LleHTpasbHOTO JepsKaBHOTO apxiBy BUILMX OpraHiB BIaau
Ta ymnpasjiHHS YKpainu, LIeHTpaabHOTO [ep>KaBHOTO apXiBy TpoOMaCbKUX
o6’emHaHb YKpaiHu, LleHTpaabHOTrO [AepkaBHOro KiHoGoTOodOHOAPXiBY
im. I'. TIlIeHMYHOTO 10 KOMIUIEKCY AOKYMEHTIB BK/IOUEHO TaKOX MaTrepiann
lamyseBoro pnepskaBHOro apxiBy Cayk6u Oe3meku VYKpaiHM Ta HU3KA
IepskaBHMX 0OacHMX apXiBiB. Bemmue3Huit BHECOK LIOAO 3aITPOBAJI;KYBaHHS
IIMX TOKYMEHTIB 10 HAyKOBOTO 00ir HaysexkxuTh HaTastii [TeTpiBHi BapaHOBCHKili.

68 Kate Brown. Manual for Survival: A Chernobyl Guide to the Future. New York / London : W. W. Norton & Company, 2019. 432 p.

69 Bapanoscbka H. IT1. YopHo6wmib: JokymeHTr OnepatuBHoi rpynu LK KITY (1986-1988) // Vkpaincokuii icmopuuHuii
xypran. 2017. N@ 5. C. 208-213; BapaHoscbka H., Illamosan 0. YopHobuibebke gocke KIB: Cycminbhi HacTpoi: YAEC
y rocTaBapiitHuii nepion: 36ipHUK JOKYMeHTIB Ipo Katactpody Ha YopHo6uabewKiit AEC // Vkpaincokull icmopuuHuii
scypran. 2020. Uncno 1. C. 203-210; Bapanoscbka H. Kuura, mo poskpusae Taemunii YopHo61abChKoi KatacTpodu //
Kpaesnascmeo. 2020. N2 1-4. C. 230-234.
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Iyke pigxki Bumagku, Komu 6 3 TaKOK ITOBHOTOK 6Yy/I0 BMKOPUCTAHO SIK
IIeHTpa/IbHi, TaK i MaJOJOCTYIIHi apxiBHi (OHAM Ta IMOTOYHE AiJIOBOACTBO
YpSIZOBMX YCTAHOB, 30KpeMa, Ha MicIli aBapii, B IKMX 36eperancsi pyKommcHi
opUTiHAIM AOCTiIKYBaHMX MpobseM. 3aciayroro H. I1. BapaHOBCHKOi 6Y/10 TaKOK
aKTMBHE OMMTYBAHHS JIIOMEN, 110 3HAIM peasibHi Iporecu, 6y ydaCHUKaMM
O/, SIKi OTiM CTaBaju iCTOpi€l0.

B xozi po60TH HaJ YOpHOOMIBCHKOIO Mpo6ieMolo 3 1992 no 2011 poku Ha-
Taslis BapaHOBChbKa aKTMBHO CITIJIKYBa/Iach i CITiBIIpalioBaia 3 6ararbMa ¢a-
XiBIISIMM — aTOMHMKaM¥, BiJOMMMM HAyKOBISIMM, MOJITUYHUMMM Ta TPOMA/I-
CBKUMMM JisiyaMM, JOTUYHUMMU A0 TMpobiemu. B mepiry depry, HOCTiZHUIIS 3
BIISIYHICTIO 3rajiy€ KoJier iCTOPUKIB (BCi CTAHOM Ha MOMEHT CIIIIKYBaHHS), SIKi
MiATpUMasM i B Mipy MOXKIMBOCTe moromaraau B po6ori. Ile — P. 4. TTupir —
Ha TOV MOMEHT HauyaJbHMK ['0JIOBHOrO apxiBHOTO yIIpaBjiHHSA YKpaiHw,
3aBOSYYIOUM SIKOMY OYJI0 3HSTO TpU(] «TaEMHO» 3 YCiX YOPHOOMIbCHKUX
nokyMeHTiB, H. B. MakoBcbka — crapimii HayKoBuii criBpo6iTHuK LIJIATO,
misHime — aupektopka LleHTpaabHOroO OEep>KaBHOTO apXiBy BUINMUX OPraHiB
BJIaay Ta ynpasaiHHs Ykpainu Ta I'. B. KoposieBcbKa — 3aCTYIMHUIS IMpPeKTOpa
my3eto YopHoOwmnst B KueBi. 3 BeIMKOW BOSYHICTIO 3Tamye€ AOCTiITHUIS
I'. O. l'oToBuMIlg — MepiIoro MiHicTpa YKpaiHM y CcITpaBax 3axMCTy HaceJIeHHS
BiJ HacsTiaKiB aBapii Ha YopHoOMibehKiit AEC (cepriedsb 1990 — rpymenb 1994).
Besnocepenupo Ha YAEC Ta B 30Hi BiIuy>KeHHSI 3 PO3YyMiHHSIM NOCTaBUJIU-
¢ mo 3aBmaHb ictopuka C. K. INapamimuu — TeHepanbHuii gupektop YAEC;
B. I. Kymmauit — kepiBHMK «O6’ekTa «YKpUTTSI»; M. B. KaprmaH — 3acTymHUK ro-
JIOBHOTO iHXKeHepa 1o HayIi Ta spuepHii 6e3meni YAEC y 1979-1986 poku;
B. I. Illep6buna — yuacuuk JIHA 1986 poky, rojpoBuHmii cmeniamict OY - 3
SIKMMM, Ta IIe 3 6araTbMa iHIIMMM BigOyBasuCh OOTOBOPEHHST TUX UM iHIINUX
nuTadb. [liATpUMKY i KOHCy/IbTalii oTpuMasia Harasnis [leTpiBHa Big BUmaTHUX
HAYKOBIIiB, Hampukaan Takux 5K, B. I'. Bapssaxrtap, akamemik HAH VYkpai-
HU, Tiepiunii Bitle-nipe3ugeHT HAH Vkpainu; I. M. BUllIHeBCbKUIT — OUPEKTOP
[HcTUTYTY simepHux pociaimkeHb HAH Vkpainu, akagemik HAH Vkpainu;
O. M. I'pom3uHCBhKMII — 3aBimyBau Bimmiom 6iodisuku Ta pamiobiosorii
[HCTUTYTY KITiTMHHOI 6i0s10Tii i reHeTHuHOI iHskeHepii HAH Ykpainu, akamemik;
M. [I. TpoHbko — akageMik HallioHanbHOI AKageMii MeAMYHUX HAayK YKpaiHu
3a CIIeliaJbHICTIO «pajialliiiHa eHOOKpUHOJIOTiS»; [upekTop [epskaBHOI
yCcTaHOBU IHCTUTYT eHJOKpMHOIIOrii Ta 06MiHy peuoBuH iM. B. I1. KomicapeHnka
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AMH VYkpainu (3 1986 p.) [lo peui, came 3aBAsguyoun BTpydaHHio M. 1. TpoHbka
IOoCTimHUIS Oyja TEepMiHOBO Ta SIKiCHO IPOOIepOBaHA 4Yepe3 3arpo3jvBY
pobseMy i3 HMUTOIOAi6HOI0 3a/103010.

CrniBnpaiitotoun 3 BepxoBHoio Pamoro Ykpainu, Hatanist IleTpiBHa masia
Harony crisikyBatucs 3 B. O. SIBopiBcbkuM — rostoBoto Komicii 3 YHopHOOMIIBCHKOT
aBapii BepxoBHoi Pagu Ykpaiuu ta 10. I. CaMoitzieHKOM — TOJI0BOI0 KOMITETYy
BepxoBHOi Pagy 3 nuTaHb €KOJIOTiYHOI MOMITUKM, IPUPOJOKOPUCTYBAHHS Ta
nikBiganii HacaigkiB YopHOOMIbCbKOI KaTacTpodu (3 smmHsa 1998 poky), Imi-
3Himre — l'osioBa YKpaiHChKOi €KOJIOriuHOI acoiiallii «3e/ieHnii CBiT», a TAKOX 3
KepiBHMKaMM TpOMaicbkix opraHisatiiii: 0. b. AHnpeeBuM — royioBoio «Coro3y
YopHobwmib Ykpaiun», H. F0. [IpeobpaskeHChKOIO — pajiio6ioyIorom, rogoBOI0
3araJbHOYKpPaiHCbKOI rpoMajichbKoi opraHisaiiii «/IitT YopHoous»; B. @. Illos-
KOIIMTHUM — JIiKBijaTopoM, rosioBol MixHapoaHoi opradizaiiii «Coro3
YopHOoOWIb». B 1isIoMy 3K, TI0f1€i, 3 IKUMM TIOIMIACTMIO CITIIKYBAaTUCSI HA BCiX
piBHSIX 6y710 3HAUHO i 3HAUHO OiJTbIlle, IK 3a3Havasa caMa BueHa. [ Bci BoHM Oynin
(daxiB1sIMM BMCOKOTO PiBHS, SIKi JOITOMOTI/IV CTBOPUTH pPeanbHy KapTUHY MOiA.
3 mesIKMMM 3 HUX Y JOCJTiTHUIII 30epiramcs Apy>kHi CTOCYHKM Ha JTOBTi POKU.

Byso 3anikaBieHHs pesyiabraTamyu pobotu H. I1. BapaHOBCBHKOI i y KiHO-
JokyMeHTasictiB. Y 2004 poui pociiicbke Teyne6aueHHsT 3ampocuiao  ii
B3STU y4acTb y 3iiomMkax ¢inbmy «TaemHuilg cmepti akagemika JliracoBa»
(31 xB). ®paniy3bkuit KinogokymeHTamict de Alain de Halleux 3 2014 poky
HeoqHOpa30Bo Mpuisaus mo Kuesa i 3po6uB 1ikaBuii ¢pinbM «Chernobyl 4ever»,
o yuyacTi B skoMmy 3anyuuB i H. I1. bBapaHoBcbky. Tak camo, SIK i aMepuKaH-
cekuit peskucep Yep I'pacia y cBoemy ¢imbmi «Pociiicbkuit gsaTen», mpe3eHTallis
sikoro Bimbynack y 2015 porri. Y rpyani 2020 poky JoCaigHUIIST HaJana BeJuKe
inteps’o Onekcauapy KymHomy Ha kaHami «Kode 3i cmakom YopHOOUST» Ta
iH. B mpuBatHiii 6ecini Hatamist [TeTpiBHa Ko/ch ckasana — 51 3pobuiia Bce, 10
Mmoria. Hexait mpuiimyTs iHIi i 3po6siTh Kpaiie.

Po6oTa HaAyKOBIiB MO0 AOCTimKeHHS YopHOOMIBCHKOI Tparemii Ta
il HacmigkiB mjas Ykpainm i mofacrBa TpuBae. OgHAK BaromiCTh HayKOBOIi
cnagmyayu H. TI. BapaHoBcbKOi 3anminacThesi 6essamepeyHolo. Ii BHeCOK
BUPIi3HSETHCS TAMOMHOK, CUCTEMHICTIO Ta 3HAYYIIICTIO, IIO JIO3BOJISE
PO3T/ISIAATH MOTO SIK OAVH i3 K/IIOUOBUX Y (DOPMYBaHHI HAYKOBOTO IMCKYPCY 3
O3HauYeHoi MpobeMaTUKMA.
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LESSONS FROM THE CHERNOBYL DISASTER
AND MULTI-CRITERIA OPTIMIZATION
OF THE SOCIO-ECOLOGICAL-ECONOMIC
EFFICIENCY OF URBAN ELECTRIC POWER SYSTEMS

Forty years have passed since the catastrophic accident at the fourth
power unit of the Chornobyl Nuclear Power Plant occurred on 26 April
1986. This event remains the largest technogenic disaster in the history
of civilian nuclear energy. The accident resulted in significant immediate
loss of life, widespread radioactive contamination across large territories
of the former Soviet Union and parts of Europe, and profound long-term
consequences for human health, the environment, and social structures. Its
impacts continue to manifest today through deteriorating health conditions
among participants in the liquidation of the consequences (liquidators),
residents of contaminated areas, and even incidental witnesses who were
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exposed to varying degrees of radiation. Many aspects of the accident’s root
causes, as well as the full scope of its medical, environmental, and social
consequences, remain subjects of ongoing scientific analysis and, in some
cases, incomplete public disclosure.!

The accident unfolded during a controversial technological experiment
conducted at the reactor. The primary objective was to investigate
the possibility of utilizing the kinetic energy stored in the rotor of a
turbogenerator to supply power to auxiliary systems, including essential
pumps, in the event of a reactor shutdown. The risks associated with this
test proved significantly disproportionate to its potential benefits. This was
particularly evident given the numerous design flaws inherent in the RBMK-
type reactor, as well as deficiencies introduced during the manufacturing
and installation phases. These shortcomings created inherent vulnerabilities
within the system from the outset. Operating personnel at the plant were
not provided with complete information regarding these limitations, and the
existing operational instructions failed to adequately account for them. As
a result, the combination of technical imperfections and specific procedural
decisions contributed decisively to the rapid escalation of the incident into a
full-scale catastrophe.?

The initial response by the authorities was marked by considerable delays
and a systematic minimization of the event’s true severity. Official information
about the accident reached the broader Ukrainian public only after substantial
international awareness had already developed. In Kyiv, signs of unusual and
heightened activity became noticeable in the days immediately following the
explosion. These included increased movements of emergency services, party
and state officials, and the relocation of certain families to safer locations, all
occurring amid ongoing preparations for the traditional May Day celebrations.
The first official public announcement appeared on 27 April 1986, yet official
assurances of complete control and minimal danger persisted even as liquidators
began suffering from acute radiation sickness and fatalities were recorded in
hospitals in both Kyiv and Moscow. Public events, including demonstrations
that involved children, proceeded without interruption or cancellation. This

1  United Nations Scientific Committee on the Effects of Atomic Radiation. Sources and effects of ionizing radiation
: UNSCEAR 2008 report. Vol. II. New York : United Nations, 2011. Annex D: Health effects due to radiation from the
Chernobyl accident. Available at: https://www.unscear.org/unscear/en/publications/2008_2.html

2 International Atomic Energy Agency. Nuclear safety review 2023 Vienna : IAEA, 2023-2025.
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reflected a clear prioritization of maintaining a favorable political image over
the immediate protection of public safety.’

Such patterns of information distortion from the very first days of the accident
significantly exacerbated the overall human and social costs. The disaster starkly
illustrated the fragility of complex technological systems when they intersect
with inadequate safety protocols, insufficient transparency, and organizational
shortcomings. The Chornobyl accident imposed enormous socio-economic
burdens on the affected regions. These included the large-scale resettlement of
hundreds of thousands of people, as well as vast financial expenditures directed
toward decontamination efforts, long-term environmental monitoring, and
comprehensive social support programs for victims and their families. Beyond
the direct radiological effects, the event triggered widespread psychological and
social disruptions. These encompassed elevated levels of anxiety, deep distrust
toward official institutions, and persistent long-term mental health challenges.
Such consequences have been widely recognized by international experts as
constituting one of the most significant public health legacies of the disaster.*

International assessments, particularly those conducted under the auspices
of the United Nations Scientific Committee on the Effects of Atomic Radiation
(UNSCEAR), provide detailed quantitative insights. According to these
evaluations, 134 plant staff members and emergency workers suffered from
acute radiation syndrome as a result of high radiation doses, with 28 fatalities
occurring in the initial period. Among children and adolescents exposed at the
time of the accident, more than 6,000 cases of thyroid cancer were reported in
Belarus, Ukraine, and the most affected regions of the Russian Federation by
2005, with additional cases anticipated in subsequent decades. Psychological
effects have proven particularly enduring. These include chronic stress, clinical
and subclinical anxiety, medically unexplained physical symptoms, post-
traumatic stress disorder, and increased rates of alcohol abuse. Such conditions
remain widespread among both liquidators and the general population in
contaminated areas, often compounded by the lingering fear of radiation and
the social stigma associated with the event.®

3 World Health Organization. Health effects of the Chernobyl accident : an overview. Geneva : WHO, 2006. Available at:
https://www.who.int/docs/default-source/documents/publications/health-effects-of-the-chernobyl-accident.pdf

4 BrometE.].,Havenaar J. M., Guey L. T. A 25 year retrospective review of the psychological consequences of the Chernobyl
accident. Clinical Oncology. 2011. Vol. 23, No 4. P. 297-305. DOI: 10.1016/j.clon.2011.01.501

5 BrometE.J. et al. Mental health consequences of the Chernobyl disaster. Journal of Radiological Protection. 2012. Vol. 32,
No 1. P.N71-N80. DOI: 10.1088/0952-4746/32/1/N71 (via PubMed)
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Decisions regarding the plant’s location and reactor type frequently
reflected elements of voluntarism or, in some instances, culpable negligence.
Colleagues who were present in Kyiv during the critical days of the accident
have subsequently faced serious oncological issues. Others who participated in
restoring electricity supply within the Chornobyl exclusion zone, often without
adequate awareness of the prevailing dangers, passed away within a relatively
short period. The extraordinary heroism displayed by the liquidators — who
prevented an even greater catastrophe at the direct cost of their own health
and, in many cases, their lives — continues to demand unequivocal societal
recognition. Today, it is appropriate to state: “Glory to the Heroes of Chornobyl.”

These historical lessons acquire particular urgency when considered against
the backdrop of contemporary threats to nuclear facilities. Since the full-scale
military aggression launched by the Russian Federation against Ukraine in 2022,
critical energy infrastructure, most notably the Zaporizhian Nuclear Power
Plant - the largest in Europe — has been placed under prolonged occupation. This
situation represents a clear violation of fundamental international principles of
nuclear safety and security. It has created ongoing risks of radiological release
that could extend far beyond Ukraine’s borders, potentially affecting large
parts of Europe and the global community. Military activities in the vicinity of
the plant have repeatedly caused blackouts, damage to critical infrastructure,
and heightened the potential for catastrophic failure. Reports from the
International Atomic Energy Agency (IAEA) have consistently highlighted the
precarious nature of the situation, including violations of multiple key pillars of
nuclear safety.®

Armed conflicts in proximity to nuclear installations constitute a direct and
unacceptable threat to all of humanity. Effective mitigation of such risks requires
coordinated and decisive international efforts aimed at ensuring the immediate
cessation of any military activities that endanger nuclear safety. The successful
de-occupation of the Chornobyl site by Ukrainian forces demonstrates that
resolution through determined action is achievable. However, the continued
prolonged occupation of the Zaporizhian Nuclear Power Plant demands broader
and more resolute global engagement to avert irreversible consequences.

6 International Atomic Energy Agency. Nuclear safety, security and safeguards in Ukraine (GOV/2025-66 Ta GOV/2026/7
reports). Vienna : IAEA, 2025-2026. Available at: https://www.iaea.org/topics/response/nuclear-safety-security-and-
safeguards-in-ukraine
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In parallel with these pressing socio-political dimensions, the enduring
legacy of the Chornobyl catastrophe underscores the necessity for continuous
enhancement of the technical and ecological resilience of modern energy
systems. Urban electricity supply networks function as the fundamental
backbone of contemporary civil infrastructure. They exert a direct and
multifaceted influence on social well-being, economic stability, and overall
environmental quality. Meaningful enhancement of the efficiency and safety
of these systems requires the adoption of a comprehensive, integrated
approach. This approach must systematically incorporate economic,
ecological, and social adequacy criteria within a unified framework of analysis
and decision-making.

Urban electricity supply systems (UES) are responsible for satisfying a
wide array of societal needs. They provide electrical energy that supports
essential services, including heating, lighting, transportation, healthcare, and
daily household activities. The steadily increasing complexity of the urban
technosphere demands the application of advanced optimization methods
capable of addressing multiple, frequently conflicting objectives. A robust multi-
criteria framework is therefore essential. Such a framework should encompass
economic efficiency — which includes considerations of capital and operational
costs, supply reliability, and power quality — ecological performance, which
focuses on the minimization of harmful emissions, noise, electromagnetic
fields, and thermal pollution - and social adequacy, which ensures equitable
access, maintains comfortable living conditions, and minimizes adverse impacts
on the overall quality of life.”

The general form of the optimization criterion function for the operating
regimes of urban electricity supply systems is expressed as:

F=0 ccon™eccor o0 @
where ¢, represents the vector of economic efficiency, ¢ denotes the
vector of ecological efficiency, and ¢, _stands for the vector of social efficiency.

Economic efficiency is assessed through a composite vector criterion
that combines cost minimization with key indicators of supply reliability and
power quality:

Jeceo T o 2)

7  Fonseca J. D. et al. Multi-criteria optimization for the design and operation of distributed energy systems considering
sustainability aspects. Energy. 2021. Vol. 214. 118989. DOI: 10.1016/j.energy.2020.118989
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Here, f denotes the economic component (primarily related to costs),
/, represents the reliability of electricity supply, and f, corresponds to the
quality of electrical power delivered to consumers.

Ecological criteria are grounded in national and international regulatory
standards that strictly limit pollutant discharges and other environmental
impacts. For thermal power plants, the mass of harmful emissions M can be
effectively modeled as a quadratic function of the electrical load power P,

n
M= Z 1(aiP,\2,‘i +ciPy; + dy), 3)
l:

where a, ¢, and d, are coefficients specific to each generating unit i,
determined by the least squares method based on operational data. The
quadratic approximation for an individual unit takes the following form:

M = al'PI\Z,‘i + CiPN,i + di' (4)

Minimization of this objective function, subject to operational constraints
on the minimum and maximum allowable power levels for each unit, enables an
optimized distribution of electrical load that significantly reduces the overall
environmental impact.

Table 1

Probabilistic characteristics of outage frequency and duration in
urban electricity supply systems (synthesized from multi-city surveys
conducted in Ukraine, Moldova)

Source: Author’s research

Parameter Mean value | Standard deviation | Minimum | Maximum
Number of outages per year (N,) 12,4 4,7 3 28
Duration of outages (hours, T,) 3,8 1,9 0,5 12,0
Tariff level (relative units, C,) 1,00 0,25 0,65 1,85
Voltage deviation (6U) +4,2 2,1 -8,5 +9,8

Social adequacy reflects the extent to which electricity supply supports
comfortable and equitable living conditions for the population. This dimension
incorporates several key factors, including tariff levels (C,), the frequency and
duration of outages (NV,), and various power quality parameters such as voltage
deviations (0U), asymmetry, and harmonic distortion. An additive criterion of
social adequacy can be formulated as:
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JoeZIN YT +yCityoU + U+ yK U+ KU +yK,, ®)
where 1\; is the number of outages, 7; is the total duration of outages, C,
denotes the electricity tariff level, U represent voltage deviation and its
fluctuation, K U indicate zero- and negative-sequence voltage asymmetry
coefficients, and K, stands for the harmonic distortion coefficient.
Table 2

Weighting coefficients for social adequacy parameters

(determined by expert survey)

Source: Author’s research

Parameter Weighting coefficient ()
Number of outages (N,) 0,18
Duration of outages (T,) 0,22
Tariff level (C)) 0,25
Voltage deviation (6U) 0,15
Harmonic distortion (K) 0,12
Asymmetry (K,U) 0,08

Source: Author’s research.
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Table 3

Comparative ecological and social indicators
for different generation scenarios

Source: Author’s research

Scenario Emissions M Ecological _costs Social adequacy fsoc
(tonnes/year) N(rel. units)
Coal-fired baseline 2 500 000 1,00 0,65
Gas-fired optimized 850 000 0,45 0,82
Smart-grid regulated 620 000 0,32 0,91

Practical implementation of these multi-criteria models in algorithms for
managing urban electricity networks, such as those applied to the Kharkiv pow-
er supply system, has demonstrated measurable potential for reducing energy
losses by up to 18 %, improving reliability indices, and enhancing overall sys-
tem sustainability. Such approaches fully align with the principles of smart grid
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technologies and sustainable urban development goals. They ensure that en-
ergy infrastructure acts as a positive contributor to social and ecological resil-
ience, rather than perpetuating the types of systemic vulnerabilities that were
tragically exposed by the Chornobyl disaster.

The Chornobyl catastrophe serves as an enduring reminder of the inter-
dependence between technological systems, information transparency, and
societal trust. Forty years later, its lessons compel both rigorous scientific
analysis of historical events and proactive measures to strengthen the so-
cio-ecological adequacy of contemporary energy infrastructure. Only through
transparent governance, international cooperation, and multi-criteria tech-
nical optimization can future risks be minimized and the well-being of pres-
ent and future generations effectively safeguarded. The heroism of the liqui-
dators demands ongoing recognition and the application of their sacrifice to
inform responsible energy policy worldwide.



TECHNICAL SCIENCES T

ll Technical sciences

Serhii PUZIK,

Candidate of Technical Sciences, Associate Professor,
State University “Kyiv Aviation Institute”

ORCID ID: 0000-0001-6151-1240

Emir AZNAKAIEV,
Doctor of Physics and Mathematics, Professor
ORCID ID: 0000-0001-9831-9228

Valentyna GROZA,

Candidate of Physics and Mathematics,
Associate Professor,

State University “Kyiv Aviation Institute”
ORCID ID: 0000-0003-1668-1878

Volodymyr MELNYK,

Candidate of Technical Sciences, Associate Professor,
State University “Kyiv Aviation Institute”

ORCID ID: 0000-0003-1668-1878

Maksym KOVHAN,

Leading Specialist,

State University “Kyiv Aviation Institute”

ORCID ID: 0009-0008-9010-2874

COLLECTION AND STORAGE OF PETROLEUM
PRODUCTS SUBJECT TO REGENERATION

Saving petroleum products has become very relevant due to their needs,
military operations in Ukraine and the Middle East. The results are: the increasing
prices, and environmental problems associated with environmental pollution.

Waste petroleum oils are a unique raw material for reprocessing: it can give
more than 80 % of new oil (while raw oil gives only 10-15 % of , so to get 1 ton
of oil you need 6-7 tons of petroleum'.

In accordance with DSTU GOST 21046:2019 «Used petroleum products.
General technical conditions» all petroleum products subject to recycling and
regeneration are divided into three main groups:

1 JL.LYe6orapnoB. TexHiuHa ekcIutyaTtaliis 3aco6iB mananBo3abesmneueHHs aeporopTiB:[migpyd.] / .JI.L.UeGorapsos,
C.0O.Iy3ik, I1.C.Bopcyk. — K.: HAY, 2019. -264 c.
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v WMO - waste motor oils, including motor oils used in transmissions and
their mixtures with industrial oils, which are subject to regeneration;

v/ WIO - waste industrial oils, mixtures of industrial oils, turbine,
compressor, hydraulic, transformer, condenser, instrument lubricants
and their mixtures with industrial oils, which are subject to regeneration;

v WPM - mixtures of used petroleum products, petroleum flushing fluids,
as well as gasoline, including white spirit, kerosene, diesel fuel, petroleum
oils that do not meet the requirements of groups WOM and WOI,
transmission oils, mixtures of petroleum products collected during the
cleaning of tanks, refueling facilities, pipelines, railway tanks, oil tankers
and other equipment that are subject to regeneration in a mixture with oil.

This state standard provides for the following norms of physicochemical
indicators of used oil products of different groups (Table 1). Waste oils must be
collected by specially appointed competent persons. They must develop step-
by-step instructions for organizing the technology of collecting and storing
waste oils in accordance with existing norms.

Waste petroleum products are collected in accordance with the groups
established by DSTU GOST 21046:2019 and according to the physicochemical
indicators given in Table 1.

At the same time, we propose to add to the indicated indicators the specific
electrical conductivity indicator (accumulation of static electricity in the oil
product), which is important for safety of determining water content and
mechanical impurities.

It is not allowed to use containers with residues of transmission oils, plastic
lubricants, flushing fluids and petroleum products of groups WMO and WIO
for storage, the collection of spent hydrofluids can be carried out in the cans in
which they were supplied. Petroleum products subject to regeneration must not
contain synthetic oils and fluids and their indicators must meet the requirements
given in Table 1.

Table 1

Physicochemical indicators of waste petroleum products

Group norm
WMO | WIO | WPM
1 2 3 4 5
Relative viscosity at 20°C, c, or > 40 13-40 - According to GOST 26378.3-84

Indicator Test method
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Continuation of table I

1 2 3 4 5
kinematic viscosity at 50°C, > 35 5-35 - According to GOST 33-82
mm?2/s (cSt)
Flash point determined in an According to GOST 26378.4-84
open crucible, °C, not lower 100 120 - or GOST 4333-87
Mass fraction of mechanical 1 1 1 According to GOST 26378.2-84
impurities, %, not more
Mass fraction of water, %, 2 2 2 According to GOST 26378.
slightly more 1-84 or GOST 2477-65
Contaminant content No According to GOST 26378.2-84
Mass part of fractions boiling up According to GOST 2177-82
to 340°C, %, not more 10 10 -
Pour point of fractions boiling According to GOST 20287-91
above 340°C, °C, not higher -10 -10 -
Density at 20°C, kg/m3, not According to GOST 3900-85
more 905 - -
Specific electrical conductivity, | 50-600 | 50-600 | 50-600 | According to GOST 8385:2015
pcS/m, not more than

The presence of fuel in used oils and fluids for hydraulic systems reduces
their viscosity, which sometimes eliminates the possibility of their reuse after
draining and cleaning from mechanical impurities, and also significantly
complicates their regeneration and increases its cost.

The ingress of the WMO and WIO groups into the WPM is the result of
a violation of the technology for collecting petroleum products. It should be
noted that at present there is no reliable method for determining the amount
of fuel in the WPS. Existing methods, for example, according to GOST 2478-74,
take a lot of time and give underestimated results. The DSTU GOST 21046:2019
includes the indicator “mass fraction of fuel”, which is not defective. For
this purpose, we propose to include the indicator of the specific electrical
conductivity of petroleum products in the list of physicochemical indicators of
spent petroleum products, which is important for determining the presence of
water and mechanical impurities and the accumulation of static electricity in
petroleum products.

Collected waste petroleum products that arrive at the laboratory are stored
in tanks (above-ground and underground) and in tanks, barrels and other
containers in a special room equipped with ventilation. When storing, it should
be guided by the recommendations of GOST 1510-76 (packaging, labeling,
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storage and transportation), GOST 2517-80 (methods for sampling petroleum
products) and DSTU GOST 21046:2019.

Existing methods of oil product regeneration are divided into physical,
physicochemical and chemical. Physical methods include: settling (gravity
purification), electrical, centrifugal and magnetic purification, and conventional
filtration?.

We propose to carry out the regeneration of waste oils using special
equipment of a full-scale stand for the study of power purifiers (Fig. 1), which
allows storing waste oil products in above-ground and buried tanks of the
stand for their purification, settling with subsequent regeneration by pumping
through line B of purification with traditional porous filters or through line A of
power purifiers (patent of Ukraine No. 100751).

The Laboratory of Technological Processes in Aviation Fuel Supply has
developed an effective technology for the comprehensive processing of waste
oils,which guarantees their high-qualityregeneration with minimal waste,which
ensures savings in petroleum products and reduces environmental pollution.

Regeneration technology includes:

v Determination of the group of waste oil products by their physical and
chemical quality indicators;

v Removal of contamination and water and bringing other indicators of the
condition of waste oils into compliance by settling, pumping through line
B of traditional filters or line A of power purifiers;

v Atmospheric distillation (if necessary, separation of waste oils
into fractions);

v Determination of the quality of the resulting product in order to determine
the feasibility of its reuse or disposal.

Conclusions:

« The technology for the regeneration of waste petroleum products includes
mandatory collection with subsequent sorting, storage in special rooms
with ventilation and preparation for further regeneration using full-size
full-scale stand equipment (patent of Ukraine No. 100751) or disposal.

It is proposed to include additionally in DSTU GOST 21046:2019 the
indicator of the specific electrical conductivity of petroleum products in

2 Hassan, A. et al. (2024). Recent advances in the regeneration of used lubricating oils: A review. Journal of Environmental
Management. (AHaJTi3 Cy4acHMX XiMiyHUX Ta (Gi3MYHUX METOZiB OUMIEHHST).
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accordance with GOST ISO 6297, which is important for determining the
presence of water and mechanical impurities and the accumulation of

static electricity in waste petroleum products.
15
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Fig. 1. Schematic diagram of a full-scale stand for the regeneration
of waste petroleum products

1- ACM20 liquid counter: 3,4, 24, 37 - differential manometers; 2, 6, 10, 12, 14, 17,
18,19,20, 21,22, 25, 26, 31, 32,33, 34 — latches; 5, 35 — filters T®-10; 7, 30 — manometers;
8,29- pumps; 9,27- manovacuummeters; 11 — counter; 13 — induction fuel static electricity

neutralizer (IFSEN); 15 — ground tank with waste petroleum product; 16 — underground
tank with waste petroleum product; 23 - filter ®I'H-120; 28 — collector with safety bypass
valve; 36 — filter-separator CT 500 2; 38 — power cleaner of various types;
A —regeneration line using power cleaners; b- regeneration line using traditional filters
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