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The article substantiates the need to study the issues of ecological epidemiology and epizootiology as the basic components
of the formation of professional competencies of future ecologists in the current circumstances. Anthropogenic changes in
the environment are subject to comprehensive study, and it is also necessary to apply new innovative approaches in the training
of specialists-ecologists. To be successful, specialists-ecologists need to gain knowledge not only from professional disciplines
but also the related ones. The article states that the priority in the training of specialists is compliance with industry educational
standards. The ecological component in case of outbreaks of emergent diseases among the population, domestic and wild animals
is considered. The progress of epidemiological diseases affects the mechanisms of population regulation, as well as the structure,
functions, and components of the ecosystem, its connections. Examples of such emergent processes as African swine fever among
wild and domestic animals, the affection of coniferous plantations by bark beetles, and the spread of the planetary scale of the zoonotic
SARSCoV-2 virus are considered. The results of the analysis of the sectoral standards of higher education in Ukraine, as well as some
curricula, working programs are given. Certain aspects of ecological epidemiology can be studied by students while studying such
disciplines as “Human Ecology”, “Environmental Safety”, “Plant Ecology”, “Animal Ecology”. The place, structure, and content
of the new discipline “Ecological Epidemiology and Epizootiology” in the curriculum for training bachelors of ecology is specified.
The educational and methodic set is developed, which includes lecture materials, practical works, tests, and modular tasks. Also,
a brief description of the content of the modules of the discipline “Ecological Epidemiology and Epizootiology” is given in the article.
Key words: ecological epidemiology and epizootiology, professional competencies of ecologists, the health of the population.

Emnigemiosioriuni acnexkTy miaroroBku exoJiorie B Ykpaini. Bonommmuna H.O., llleByenko B.I., JIazeona O.M., Boaomun O.I.

VY crarTi 00rpyHTOBaHO HEOOX1AHICTh BUBYEHHS MUTaHb €KOJIOTTYHOI €MieMioNorii Ta emi300Tooril K 6a30B0i CK1am0Bo1 (opmy-
BaHHs NPodeciiHNX KOMIIETEHTHOCTEH MalOyTHIX €KOJIOTIB y CydacHHX yMOBaX. AHTPOIIOI€HHI 3MiHM HAaBKOJIMIIHBOTO CEpPEIOBHUILA
MIISATal0Th BCEOIYHOMY BUBYCHHIO 1 TAKOXK MOTPIOHO 3aCTOCOBYBATH HOBI IHHOBAIIHI IMIJIXOAM Y MiArOTOBII (axiBIiB 3 ekoorii. J{ys
YCITIITHOT TisTBHOCTI €KOJIOraM HEeOOXiTHO OTPUMATH 3HAHHS HE TUTKY 3 ()aXOBHX AMUCIHMIUIIH, ajie i CyMbKHHX. B cTarTi 3a3Ha4eHo, Mo
MPIOPUTETHUM HANPSMKOM Y TiAroTOBLI (haxiBLiB € BiAMOBIAHICTS Taly3¢BUM OCBITHIM CTaHAApTaM. PO3IIAHYTO €KONOTiUHY CKIaIOBY
NpH BUHUKHEHHI CIIaJaXxiB eMEp/PKEHTHNX 3aXBOPIOBaHb HACENCHHS, JOMAIIHIX 1 AUKUX TBapHH. PO3BUTOK eMifieMiONOTiYHUX 3aXBO-
pIOBaHb BIUTMBA€ HA MEXAHI3MU PETyILii YMCEIBHOCTI MOMYISIIH, Ha CTPYKTYpY, QYHKIIi | KOMIIOHEHTH €KOCHCTEMH, a TaKoXK Ha il
YHCJICHHI 3B’S3KH. PO3NISIHYTI PHUKIIAIM TAKUX eMEPPKCHTHHX MPOLIECIB, SIK apHKaHChKa YyMa IMKHX 1 CBIICHKUX CBUHEH, YpaKeHHs
XBOMHUX HAaca/uKEHb KyKaMH-KOPOiTaMu, pO3MOBCIOMKEHHS IUIAHETAPHOro MacimTaly 300HO3HOTO Bipycy SARSCoV-2. HaBemeHo
pe3yJIbTaTH aHaji3y raly3eBUX CTAHAAPTIB BHUIIOI OCBITH YKpaiHH, NESKUX HABYAJIbHUX ILIAHIB, POOOYMX MPOrpaM. 3 OKPEMHUMH acIeK-
TaMH EKOJIOTTYHOI eMiJIeMiONIOTiT CTYICHTH MOXYTh OyTH O3HAHOMJICHI IMijl YaC BMBYCHHS HABYAJIBHUX JUCHUILTIH « EKONIOTIS FOMUHI,
«Exomoriuna 6e3mneka», «Exomnorist pocianay», «Exomnorist TBapum». B crarTi BU3HaUYeHO MicIe, CTPYKTYpY Ta 3MICT HOBOI JUCIUILTIHH
«ExonorivyHa emiiemMionoris Ta emi300ToNIoTish» Y HaBYAIbHOMY IIIaH1 i ATOTOBKH OaKaiaBpiB eKoJorii. Po3pobieHo HaBdapHHI Ta METO-
JMYHHUN KOMIUIEKC: JISKIIHUIA MaTepia 10 Kypcy, IpakTH4IHI poOOTH, TECTOBI 3aBIaHHs, 3aBAAHHS ISl MOJY/IbHUX KOHTPOJIBHHUX POOIT.
V crarTi mosaHo KOpOTKY XapakTepHCTUKY 3MicTy Moxyied nucuminting “Ecological Epidemiology and Epizootiology”. Kuouosi ciosa:
SKOJIOTIYHA eTIiIeMIOJIOTisI Ta eTi300TONIOT s, MPOQeciiiHi KOMIIETEHIIIT eKOJIOTIB, 310POB’SI HACETICHHSL.

Statement of the problem. In the modern world, Anthropogenic  factors  significantly ~ change

environmental factors play an increasing role in
the formation of public health. The degradation
of the environment directly affects human health
and life span. It became obvious that the features
of the structure and dynamics of human diseases,
their occurrence and outcome, are directly related to
global transformations of natural ecological systems
and phenomena in society.

the properties of pathogens of infectious and parasitic
diseases. Thus, natural disasters, local military conflicts,
migration processes, urbanization — all these create
conditions for the formation and functioning of new
biotopes of pathogens of diseases or the introduction
of new pathogens and their vectors that are not inherent
to the specific territory, which occur together with
an intensification of biological pollution, antibiotic
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resistance, etc. In such conditions, the new hotbeds
of diseases are formed and spread (AIDS, SARS, COVID-
19, avian flu (HIN1), spongiform anemia, the Ebola
disease, etc.), and the already known socially dangerous
infections return (tuberculosis, cholera, typhoid, etc.),
which ultimately lead to real crises and need the operational
transformation of focuses in healthcare [4, 6].

Today, biological pollution needs more and more
attention. An important aspect of improving health,
both an individual and society, is the familiarization
of the general population with probable biological risks,
their manifestations and consequences, as well as with
modern methods of prevention. Also, special attention
needs to be paid to the regularities of the development
of pathogens of a non-infectious nature and risk factors
in the occurrence of oncological, cardiovascular,
allergic, and occupational diseases. A significant number
of poisonings with heavy metals, pesticides, nitrates, etc.
are recorded annually [3].

Most researchers tend to believe in the subsequent
unpredictable anthropogenic transformations
of the environment and the ‘man-made evolution”
of the epidemiology of diseases. The current
situation requires accumulation, scientific analysis,
and forecasting of regularities of the epidemiological
process in the current circumstances, as well as
a rethinking of tactics and approaches in solving specific
epidemiological problems.

Relevance of the study. Modern times require
changes in approaches to the training of highly qualified
specialists-ecologists, the formation of their knowledge
and skills for an objective assessment, effective
prevention and solving of environmental, in particular,
environmental and epidemic problems. The introduction
of innovative approaches in the field of well-balanced
use of natural resources and environmental protection
to the professional training of ecologists is necessitated
by the need to update the content and search for
the new methods and means of training that improve
the professional and practical training of ecologists in
higher educational institutions of Ukraine [1, 2, 6].

Highlighting of previously unsolved parts
of the main problem to which this article is devoted.
The purpose of the research is to determine the feasibility,
role, and place of ecological and epidemiological
knowledge in the system of training students-ecologists
of the specialty “Ecology”.

Novelty. The level of knowledge and the range
of professional competencies of graduate students-
ecologists regarding the issues of environmental
epidemiology are  determined;  systematization,
generalization of scientific and methodological
information took place to prepare the curriculum on
such basis, which includes corresponding disciplines
of the selective part of the cycle of professional
and practical training.

Methodological or general scientific significance.
This review will contribute to the development

and implementation of results of the research in
the educational process of training of future ecologists.

Presentation of the main material. In our days,
the problems of ensuring the epidemic well-being
of'the population in all spheres of human life have ceased
to be the prerogative of the medical and sanitary-epidemic
services. The tension of ecological, epidemiological,
and epizootic  situations requires intersectoral
integration and improvement of training of specialists in
higher educational institutions, who can solve applied
environmental problems. The directed orientation
of the content of the educational process should be
focused on environmentally rational use of natural
resources in the context of human health as the main
criterion for the feasibility and efficiency of all spheres
of economic activity of the countries of the world
without exception [2].

At the same time, human health problems are rarely
mentioned in environmental programs and programs
of sustainable development, and often environmental
protection measures are in direct conflict with the canons
ofhuman health, creating serious environmental problems.
Thus, the implementation of individual environmental
projects has created favorable conditions for the spread
of dangerous human diseases. For example, the formation
of urban hotbeds of tick-borne encephalitis is associated
with the attraction of chipmunks with their companions —
ticks—to city parks and the simultaneous refusal to threaten
parks with insecticides. The increase in cases of Lyme
disease, caused by microorganisms-borrelia, is related to
the increase in the number of deer, which are protected by
the law. Mass epidemic outbreaks of cercariosis (cercarial
dermatitis) are caused by the reproduction of wild ducks
in urban water bodies [2, 6].

From an ecological point of view, the manifestation
of emergent diseases is a biotic mechanism for regulation
of the size of the population of species and reflects
the disturbance of structure, functions of the components
of the ecosystem, its resistance, and the disturbance
of evolutionarily formed connections.

In Ukraine, an example of such emergent outbreaks
is African swine fever among wild and domestic
animals. As of 2021, 540 cases of the discase are
reported, 117 of which are among wild boars. The high
contagiousness of the disease and the rate of the spread
lead to a threatening situation in pig farming [3, 7].

Another  telling example is related to
the ecological catastrophe in Ukrainian forests, namely,
the affection of coniferous plantations by the parasitizing
of bark beetles (the family Scolytidae). The split-second
and uncorrelated reproduction of these pests (Ips
acuminatus (Apical bark beetle) and Ips typographus
(Engraver beetle)) are associated by the researchers
with global climatic changes, i.e., an increase in the sum
of effective temperatures, a decrease in snow cover in
winter, and an increase in the growing season [5].

At the same time, it is impossible to ignore
the pandemic caused by the penetration of the zoonotic
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SARSCoV-2 virus from the natural biocenoses from bats
to humans. The control of emergent outbreaks is rather
limited since the population of new host-pathogens lacks
the regulatory and inhibiting mechanisms of the epidemic
process [7].

All the abovementioned and other examples are
vivid evidence of the fact that to solve urgent practical
problems, ecologists need integrated knowledge from
related specialties, including a deep understanding
of mechanisms of formation and functioning of hotbeds
of natural focal infections.

In such a case, the traditional approaches and methods
of educational activities in the system of training
specialists-ecologists need to be rethought, revised
and restructured, since they do not provide the need
for acquiring the knowledge necessary to solve vital
environmental problems and to implement the program
of a balanced development effectively.

The priority direction of training specialists-
ecologists is compliance with industry standards,
the generalized object of which is the organization
of events aimed at ensuring well-balanced use of natural
resources and protecting the environment from excessive
anthropogenic impact. Bachelors and masters with
the qualification “Ecologist” are the specialists trained
to provide services in the crop and livestock production,
management in the social sphere, in particular,
the management of programs aimed at increasing
the well-being of people in the fields of health care,
environmental protection, education, culture, sports,
construction of housing, etc. At the same time,
the involvement of ecologists in solving the real problems
of environmental management specified above should
include a thorough theoretical training and provide for
the acquisition of necessary skills and interdisciplinary
synthesis of modern ecology, toxicology, chemistry,
and epidemiology by the students.

Therefore, a new direction is developing in world
and domestic science — ecological epidemiology.
This is a science that studies the influence
of natural, anthropogenic, technogenic, and social
factors of the environment on the health and well-being
of the population [4, 6]. The rapid development of this
discipline is related to the urgent need to solve the tasks
of defining, identifying, and assessing the influence
of a whole complex of negative environmental factors,
their medical and biological consequences in dynamics,
and quantitative indicators.

Most universities in Ukraine that train ecologists
do not have special courses, which form competencies
related to knowledge and understanding of the conditions
for the emergence and spread of ecologically caused
diseases among the population and animals. To some
extent, the issues of environmental epidemiology are
included in training programs for medical workers,
and certain aspects related to ecological epizootiology
(animal diseases) are studied by the students of veterinary
and biological faculties.

EPIDEMIOLOGICAL ASPECTS OF TRAINING...

The analysis of the sectoral standards of higher
education in Ukraine, as well as available curricula
and working programs for the training of ecologists
(both bachelors and masters), has revealed the absence
of disciplines or content modules reflecting the task
of epidemic epidemiology. Partially, certain aspects
of ecological epidemiology can be covered in
the disciplines “Human Ecology”, “Environmental
Safety”, etc., although a decrease in the number
of classroom hours does not fully ensure the formation
of the necessary competencies.

The Department of Ecology in National Pedagogical
Dragomanov ~ University has  developed and,
starting from 2015, introduced into the educational
process the discipline “Ecological Epidemiology
and Epizootiology” for the bachelors of the specialty
“Ecology”. A training manual has been prepared, which
contains lecture material and practical work, as well as
situational tasks, modular tasks, and examination papers.
Also, an online version of the course at the university's
service Moodle has been developed to ensure
students’ distance and individual work. The purpose
of the educational discipline “Ecological Epidemiology
and Epizootiology” is to help students to learn the basic
ideas about the regularities of influence of the complex
of natural and socio-economic environmental factors on
the health of the population, the emergence and spread
of diseases, epidemics, pandemics, as well as to learn
about the methodology of a comprehensive medical
and environmental assessment of specific territories.

6 ECTS credits are reserved for the study
of the discipline, which is 180 hours. This academic
discipline consistsof2 modules: “Ecological Epidemiology
and Epizootiology of Infectious Diseases” and “Ecological
Epidemiology of Non-Infectious Pathologies”. The
theoretical material included in the first module is divided
into six topics and acquaints students with the history
of the formation of the scientific discipline “Ecological
Epidemiology and Epizootiology”, the prerequisites
for its emergence, terminological apparatus and basic
definitions, scientific theories, concepts, and regularities
of development of the epidemic process. Also, the issues
of the triad of factors, the formation and functioning
of the epidemic process, epidemiological hotbed and its
indicators, are considered in detail.

The parasitic systems as the components of biocenosis,
their organization, models, types, and properties
are considered separately, as well as an ecological
component that ensures the stability of the “parasite-
host” systems.

The second module includes five topics, which reflect
modern trends in the epidemiology of diseases of non-
infectious origin, the causes and conditions for the occurrence
of vector-borne, emergent diseases, mixed and associated
pathologies, the development and spread of which is related
to the technical progress and the constantly deteriorating
environmental situation. Special attention is paid to
the development of epidemics among the population in
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the territories affected by natural disasters and environmental
disasters, as well as to the ways of control and prevention
of environmentally dependent pathologies.

The topic “Ecological Epidemiology of Non-Infectious
Diseases” discusses in detail the role of chemical ele-
ments and substances in the development of non-infec-
tious pathology, provides real examples of the influence
of an anthropogenic factor on the development of such dis-
eases as “multiple chemical sensitivity”, “black heel”, “Itai-
Itai”, Minamata and Yusho diseases, asbestos disease, etc.

The large-scale development of nanotechnology in
the world, as well as the pace of research, development,
and production of nanomaterials (fullerenes, metal
nanoparticles, nanotubes, etc.) significantly exceeds
the acquisition of knowledge about their toxicological
and exposition aspects. The range of manufactured
nanotechnology products is quite wide, starting from
electronic equipment to personal hygiene products; from
disinfectants to the creation of nanomaterial-based filters
and membranes for the purification of water, drinks,
air; from feed additives and crop protection products to
packaging materials and food.

In this regard, when presenting the course, the authors
pay special attention to modern, little-studied factors as
a potential source of environmental risks in the formation
of'the epidemiological process. Considering the increasing
production volumes of nanomaterials, the authors use in
theirmaterial theadvanced experience of foreign specialists
in managing nanotechnological risks in production,
limiting the negative impact of nanoparticles on the health
of personnel, as well as the emissions in the technological
area, and the pollution of the environment.

A separate topic is devoted to the study of epidemi-
ological situations arising in emergency natural (earth-
quakes, floods, forest fires, etc.) and anthropogenic
(military conflicts, acts of terrorism and bioterrorism,
industrial accidents, etc.) situations.

During the practical training students: analyze
the ecological and epidemic situation in Ukraine on
the example of a specific region; determine the cause-
and-effect relationships in the occurrence of epidemics
and epizootics; determine the mechanisms of transmission

of pathogens and the conditions for the occurrence
of emergent, transmissible pathologies, epidemics
during technological disasters, environmental disasters,
emergencies; analyze the risks to public health caused
by the influence of unfavorable environmental factors.
The theoretical knowledge gained by the students during
the study of the discipline “Ecological Epidemiology
and Epizootiology” is aimed at developing the ability to
assess various components of the environment, foodstuff,
risks related to the influence of unfavorable anthropogenic
factors in constantly changing conditions of our time.

The course also provides for independent
and individual work of the students based on an in-depth
study of the main provisions and partial regularities with
the use of additional educational and scientific literature,
the information provided on the Internet, the selection
and analysis of the information, necessary for writing
an essay and preparing a report. Individual situational tasks
on environmental and epidemic topics ensure learning,
generalization, and systematization of the material, and its
practical application in a real situation, which contributes to
the formation of students’ professional competencies.

Thus, the realities of social, economic, and envi-
ronmental transformations of social development out-
line some problems; in particular, the urgent problem
of our time is the training of highly qualified personnel in
the field of ecology, who are capable of solving specific
practical environment and epidemic situations in the con-
text of human health. Bringing the competence of future
ecologists in line with the world standards requires
improvement, reform, and modernization of education,
including the development of new innovative courses.

Main conclusions. The improvement
of the professional training of ecologists in
the aspect of epidemiological and epizootic problems
of our time can be realized by introducing the practice
of teaching the discipline “Ecological Epidemiology
and Epizootiology” in the training of ecologists.
The expediency of teaching the course is grounded,
the subject and content of lectures and practical classes
in accordance with specified professional competencies
are determined.
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