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3MICT IIPUPOJTHUYO-HAYKOBOI MIATOTOBKA MAUBYTHIX ®AXIBIIIB
3 JIKYBAJIbHOI ®I3KYJIbTYPU TA EPIOTEPAIIII
HA TTIOYATKOBOMY (TEOPETUYHOMY) ETAIIl HABYHAHHSA

Anna @acmiseuyp,

KaHIHMIaTKa MeIaroriyHux HayK, TOIEHTKa KadeIpu comialbHO-TyMaHITApHUX
JTUCLHMIUTIH Ta (i3uuHoi Tepamii, eproreparii;

[TonTaBchkuil IHCTUTYT Oi3HECY 3aKjIaay BUIIOI OCBITH

«MiXHapOJHHUI HAYKOBO-TEXHIYHUN yHIBEpCUTET iMeH1 akaznemika FOpist Byrasy.

Y cmammi y3acanvmeno mopmamueno-npasose 3abesneuenHs NpupoOHUUO-HAYKOBOI
niocomosxu manubymuix ¢axiseyie i3 ¢hizuunoi mepanii u epeomepanii ¢ cyuwacrwomy 3BO.
30iticneno cmpykmypuuil aHaniz  3micmy NpupoOHUYO-HAYKOBOI Ni020OMOGKU  MAuOYMHIX
Gaxisyie i3 Gizuunoi mepanii ma epeomepanii Ha NOYAMKOBOMY (MeopemudHoMy) emani
niocomosku.  Cucmemne  OOCHIONCEHHA  HAGUANLHUX — OUCYUNIIH — NPUPOOHUYO-HAYKOBOT
nio2comoexku maubymuix ¢paxisyis iz ¢izuunoi mepanii ma epeomepanii 0ae 3moey GuAGUMU iX
3HAYHY KIIbKICMb, HASGHICMb YACMUX NOBMOPI6 00HOMUNHOL iHopmayii i cumyayitiHux
3a80aHb, MOOMO, NOCMAE 3AB0AHHS B3AEMOY3200HCEHHS 3MICMOB020 CKIAOHUKA NIO20MOBKU,
MoOepHiz3ayii npupoOHUYO-HAYKOBOI Ni020MOBKU U ONMUMI3AYil HA OCHOBI CMPYKMYPHO20
ananizy. Haeedeno pesynomamu cmpyKmypHo2o ananizy 3micmy HpupoOHUYO-HAYKOBOL
niocomosxku mauOymuix gaxisyie iz izuunoi mepanii ma epecomepanii Ha NOYAMKOBOMY
(meopemuunomy) emani niocomoexu. Ilpoananizoeano npogeciino-opicHmosanuti 3micm
NPUPOOHUYO-HAYKOBUX Oucyuniin («bioximisay, «Anamomis nmoounuy, «Dizionocis 10OUHUY,
«Bixosa anamomiss ma @izionocisy, «Dizionoeis pyxoeoi akmusnocmiy, «OcHosu cicieHu ma
exonociiy, «biomexanika», «3azanvna meopis 300po8’s, OIACHOCMUKA | MOMIMOPUHE CMAHY
300p08°51») Ma BUHAUEHO IX CNPAMOBAHICb HA (POPMYBAHHS CKIAOHUKIE NPUPOOHUYO-HAYKOBOT
KomnemeHnmHocmi ¢ghaxieys ¢izuunoi mepanii ma epzomepanii.

Opeanizayis npupoOHUYO-HAYKOBOI NIO20MOBKU UWIIAXOM YHPOBAONCEHHS MemoOUuKu
gopmysanns npoghecitinoi komnemenmuocmi mauOymuix gaxisyie i3 ¢hizuunoi mepanii U
epeomepanii  iHmez2pye NPAKMUKO-OPIEHMOBAHI NPUUOMU HAGYAHHA U CHPAMOBAHA HA
peanizayito BUHAYEHUX NeoazociyHux ymos. Bapmo 3asnauumu, wo 6 npoyeci npupooHuuo-
HAYKOB0I Ni020MOBKU BU3HAYEHI Nedda02iyHi YMOBU Deanizo8yIomvCs HA OCHOBL 8PAXYBAHHS
ocobnusocmeti YyHKYIOHY8AHHS YINICHOI IHMe2payiuHoi cucmemu ma wisxom Ynpo8aol’CceHHs
noyamKo8o2o  (meopemuyroco), 0a308020 (NPAKMUKO-OPIEHMOBAH020) [ NIOCYMKOBO2O
(npogecitino-adanmamugHozo) emanie nid20MmMoeKu.

Knrouosi crosa: maiibymmuii axiseys i3 ghizuunoi mepanii ma epeomepanii, npupoOHU4o-
Haykoea  ni020moeKd,  NpPUpPOOHUYO-HAYKOBA  KOMNEMeHmHICmb,  emanu  GopmysanHs
KOMNemeHmHoCmi.

Formulation of the problem. We conducted a structural analysis of the set of discipline
programs of normative and selective parts of natural and scientific training of future specialists
in physical therapy and ergotherapy basing on an algorithm that allowed us to unify the
requirements for natural and scientific discipline programs and to develop a multi-subject matrix
of the content of this training. The algorithm considers the following components: the name of
the discipline; the number of hours allocated to its mastery; the total number of ECTS credits;
the status of the discipline (compulsory or optional); distribution of hours allocated to lectures,
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practical, seminar classes; number of hours of independent and individual work; form of control
(test / exam); the number of content modules and their names; characteristics of the previous
conditions of assimilation; purpose and objectives of the course; requirements for knowledge and
skills of future specialists; forms and methods of education; evaluation and control of
knowledge.

At the initial (theoretical) stage of professional training of future specialists in physical
therapy and ergotherapy, eight natural and scientific disciplines are studied: «Biochemistryy,
«Human Anatomy», «Human Physiology», «Age Anatomy and Physiology», «Physiology of
Motor Activity», «Fundamentals of Hygiene and Ecology», «Biomechanics», «General Theory
of Health, Diagnostics and Health Monitoring». At the basic (practically oriented) stage of
training of future specialists in physical therapy and ergotherapy, six natural and scientific
disciplines are studied: «Functional Diagnostics», «Psychology of Health and a Healthy
Lifestyle», «Theory of Health-Improving Nutrition», «Psychophysiology», «Metrological
Controly», «Biological Aspects of Physical Therapy and Ergotherapy». At the final (professional
and adaptive) stage of professional training of future specialists in physical therapy and
ergotherapy, three disciplines are studied: «Modern Medical and Biological Methods of
Restoring the Functional State in Physical Culture, Sports and Rehabilitation», «Information and
Communication Technologies in Natural and Scientific Training» and «Natural and Scientific
Foundations of Health Keeping». General methodical aspects of natural and scientific disciplines
teaching according to different stages of training are disclosed in subsection 2.3. of our research.

Analysis of recent publications and research. The scientific works of many researchers
are devoted to the study and improvement of the process of professional training of future
specialists in physical therapy and ergotherapy. In particular, scientists revealed the key aspects
of the professional training of future specialists in physical therapy and ergotherapy (V. Kuksa,
R. Maslov, L. Sushchenko, etc.), studied the foreign experience of specialists training in this
field (O. Bazylchuk, A. Hertsyk, S. Huk, Y. Liannoi, etc.), the conceptual apparatus in the field
of physical therapy, ergotherapy, and physical rehabilitation was generalized (A. Hertsyk,
O. Huzii, O. Merzlikina, etc.) and the problem of formation of readiness for various types of
professional activity was investigated (N. Bielikova, O. Mikheienko, M. Spivak, etc.).

The purpose of the article is a structural analysis of the content of natural and scientific
training of future specialists in physical therapy and ergotherapy at the initial (theoretical) stage
of training.

Presentation of the main material. The initial (theoretical) stage covers the 1st and 2nd
courses of training of future specialists in physical therapy and ergotherapy and involves the
study of a number of natural and scientific disciplines, including «Biochemistry», «Human
Anatomy», «Human Physiology», «Age Anatomy and Physiology», «Physiology of Motor
Activity», «Fundamentals of Hygiene and Ecology», the discipline of independent choice of the
educational institution, which is «Biomechanics», as well as the discipline of free choice of
applicants of higher education, which is «General Theory of Health, Diagnostics and Health
Monitoring». That is, at the initial stage, future specialists study a total of 8 natural and scientific
disciplines, most of which, according to the curriculum, are included into the normative cycle of
general training.

The subject of the academic discipline «Biochemistry» is the study of the chemical
composition of the human body, the patterns and regulation of the main biochemical processes in
the cell, in particular, such aspects as the regulation of fermentative activity and modern methods
of biological macromolecules research. The purpose of studying the academic discipline
«Biochemistry» is the assimilation of knowledge about biochemical processes by the applicants
of higher education, in particular, about the peculiarities of their regulation in the human body,
which form the content of the training of specialists in physical therapy and ergotherapy. In the
system of natural and scientific training of future specialists in physical therapy and ergotherapy,
the study of one content module «Static and dynamic Biochemistry» is provided. In the structure
of the indicated module, we offer the following topics for study: «Water in living systems»,
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«Carbohydrates. Structure, properties and biological role», «Carbohydrate metabolism», «Lipids.
Structure, properties and biological role», «Lipid metabolism», «Proteins and nucleic acids.
Structure, properties and biological role», «Proteins and nucleic acids metabolismy, «Fermentsy
(Parkhomenko, 2019).

The study of Biochemistry is necessary for the formation of creative thinking of the future
physical therapist and ergotherapist, which is necessary for successfully mastering of
professionally oriented disciplines. In the process of this educational discipline studying,
applicants of higher education learn to explain the peculiarities of the structure and
transformations of bioorganic compounds in the human body; analyze the correspondence of the
structure of bioorganic compounds to the physiological functions they perform in the body;
explain the existence of a relationship between the structure of bioorganic compounds, the
peculiarities of their metabolism and their physiological functions in the body; interpret the
biochemical and molecular bases of the physiological functions of cells, organs and systems of
the human body; explain the main biochemical mechanisms of pathological processes in the
body and the principles of their correction; characterize the peculiarities of the physiological
state of the human body and the development of pathological processes on the basis of laboratory
studies; to interpret the peculiarities of the structure and transformations of bioorganic
compounds in the human body, on which their use in medicine as medicinal products is based; to
explain the research methodology and the use of individual biochemical research methods that
are the basis of laboratory diagnosis of pathological states (Zaichko, 2013).

The study of the discipline «<Human Anatomy» involves the acquisition by applicants of
higher education of knowledge about the peculiarities of the structure of organ systems, organs
and tissues, as well as establishing the relationship between the structure of organs and the
functions they perform. The task of studying the discipline is to form a holistic view of the
human body; to get acquainted with the levels of organization of the human body; establish the
relationship between the structure of tissues, organs and physiological systems and the functions
they perform; to form the concept of interdependence and unity of the structure and function of
human organs; strengthen the applied value of anatomical knowledge, which will make it
possible to use the volume of knowledge of Anatomy in the practical activities of physical
therapists and ergotherapists (Parkhomenko, 2019).

In the process of studying the «<Human Anatomys educational discipline, the formation of
the following special (professional, subjective) competence is provided: the ability to analyze the
structure, normal and individual development of the human body and its motor functions.
Program learning outcomes include: 1) the ability to demonstrate readiness to strengthen and
keep personal and public health through the use of human motor activity and conducting
explanatory work among patients / clients, their family members, medical professionals, as well
as improving the community environment; 2) ability to apply knowledge of biological aspects of
physical therapy and ergotherapy into professional activities.

The study of the academic discipline «Human Anatomy» provides future specialists in
physical therapy and ergotherapy with knowledge about the structure of the body at various
levels of the organization of living matter, from the structure of the body to the disclosure of the
regularities of the cell structure, taking into account their historical development, interaction with
the environment, age and individual peculiarities. Knowledge of Human Anatomy should form
an understanding of the peculiarities of statics and dynamics of the body of applicants of higher
education, which is the basis of lost functions restoring and preventive measures.

The purpose of studying the «Fundamentals of Hygiene and Ecology» educational course
is the assimilation of the system of sanitary and hygienic knowledge, the formation of relevant
abilities and skills by the applicants of higher education in the field of physical therapy and
ergotherapy. The main tasks of studying the «Fundamentals of Hygiene and Ecology»
educational discipline include: assimilation of the system of sanitary and hygienic knowledge;
formation of abilities and skills aimed at preserving and strengthening of the individual, group
and public health (Mohyla, 2019).

Since the study of the academic discipline «Fundamentals of Hygiene and Ecology» lays
the foundations for students’ knowledge of environmental factors and their impact on general
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human health, this course is the leading one in the system of natural and scientific training of a
specialist in physical therapy and ergotherapy. Mastering the content of the educational
discipline provides the rehabilitator with practical skills that are necessary for the
implementation of specific preventive measures, regarding the personal hygiene of healthy and
sick people, hygiene of nutrition, life, work, upbringing and education of children and
adolescents, maintaining the medical and preventive, and rehabilitation facilities in proper
sanitary condition, ensuring the radiation safety of patients and staff.

The purpose of studying the «Human Physiology» educational course is the assimilation of
future specialists in physical therapy and ergotherapy of theoretical knowledge about the
regularities and mechanisms of functioning of individual tissues, organs and systems, as well as
the entire human body, as well as the formation of the basis for the creative use of acquired
knowledge when studying other related disciplines and in further scientific or practical
rehabilitation activities (Parkhomenko, 2019).

The content of the educational material is divided between three content modules:

1) «Physiology of the neuromuscular apparatus», covering the following topics: «Subject,
tasks and methodology of human physiology», «General physiological properties of the body»,
«Physiology of blood. Lymph and intercellular fluid», «Physiological peculiarities of blood
circulation of the human body»;

2) «Metabolism and energy supply of muscle activity», which contains the following
topics: «Physiology of respiration», «Physiological peculiarities of the digestion process in the
human body», «Metabolism and energy exchange in the human body», «Excretion processes»;

3) «Vegetative systems of muscle activity ensuring », which involves the study of the
following topics: «Humoral regulation of physiological functions», «Physiology of nerves and
muscles», «Physiology of the central nervous system», «Physiology of sense organs»,
«Physiology of higher nervous activity» (Parkhomenko, 2019).

The purpose of study of the educational course «Biomechanicsy is the effective provision
of special professional and pedagogical training for applicants of higher education; formation of
theoretical knowledge, as well as practical skills and abilities of self-mastery of physical
exercises and improvement of motor actions; justification of individual rational models of
actions, pedagogical means and programs of motor actions learning and their correction
(Khomenko, 2019; Fastivets, 2019).

Among the main tasks of studying the «Biomechanics» academic discipline there is a study
of the biomechanical bases of human motor activity, as well as pedagogical means and methods
of its optimization with the aim of improving motor actions to achieve the planned results in
physical rehabilitation, mastering the skills of independent work with literature.

An analysis of the experience of teaching the «Biomechanics» course in institutions of
higher education for future specialists in physical therapy and ergotherapy proves that the most
optimal distribution of the educational material is between two content modules:

1) «Fundamentals of theoretical biomechanics», covering the following topics:
«Introduction to biomechanics. The use of the basics of biomechanics in the activities of a
specialist in physical therapy and ergotherapy», «Biomechanical characteristics of the human
body and its movements», «Structure and functions of the biomechanical system of the human
musculoskeletal system», «Morpho-functional peculiarities of muscle tissue. Mechanism and
energetics of muscle contraction. Regulation of muscle tension», «Biomechanical characteristics
of posture», «Biomechanics of motor qualities;

2) «Biomechanical analysis of motor actions», which involves the study of the following
topics: «The concept of the system of movements and the organization of their management»,
«Fundamentals of differential biomechanics», «Biomechanical characteristics of cyclic kinds of
sporty, «Biomechanical characteristics of acyclic kinds of sport», «Biomechanical characteristics
of sports with a non-standard structure of movements. Biomechanics of sports and technical
skills», «Fundamentals of medical and pathological biomechanics», «The influence of static and
dynamic work on the functions of the vegetative systems of the sportsman’s body».
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The «Biomechanics» study course belongs to the basic educational disciplines focused on
the professional training of highly qualified specialists in the field of health care. The formation
of competencies provided by the program of the «Biomechanics» course gives physical therapy
and ergotherapy specialists the opportunity to teach patients (clients) the motor actions, health-
improving and therapeutic physical exercises as efficiently as possible.

The educational discipline of the students’ choice «General Theory of Health, Diagnostics
and Health Monitoringy is taught in institutions of higher education in the second semester. The
purpose of its teaching is the formation of future specialists in physical therapy and ergotherapy
with theoretical knowledge about human health, its physical, psychological, social and spiritual
components, as well as methods of scientific cognition of the general theory of health, health
itself and its forms (Mohyla, Fastivets, 2019).

The content of the training course is divided between two content modules:

1) «General theory of health», which involves the study of the following topics: «General
theory of health as an educational and scientific discipline», «Development of the human
model», «System theories with a biological and neurophysiological approach», «Theories of
stress and adaptation reactions. Aging theories», «Organism as a system», «New history of
medicine: improving the concept of health»;

2) «Diagnostics and health monitoring», which covers the following topics: «Functional
diagnostics», «Methods of functional studies», «Research and evaluation of the functional state
of the nervous system», «Research of the musculoskeletal system», «Research of typological
peculiarities of higher nervous activity and mental processes», «Diagnosis of the level of
individual health», «Non-traditional methods of diagnosis» (Mohyla, Fastivets, 2019).

The purpose of studying the «Physiology of Motor Activity» educational course is the
assimilation by the higher education applicants of knowledge about the basic regularities of the
influence of physical exertions of various nature on the human body, as well as the formation of
a scientifically based approach to the development and application of effective rehabilitation
means based on the acquired knowledge. The main tasks of studying the «Physiology of Motor
Activity» educational course include the mastering of theoretical knowledge about functional
changes that occur in all systems during physical education by future specialists, and methods of
physical exertion dosing and their adequacy monitoring (Donets, 2019).

We propose to distribute the content of the academic discipline between ten topics,
combined into two content modules:

1) «General basics of the physiology of motor activity», which covers the following topics:
«Introduction to the discipline «Physiology of Motor Activity», «Adaptation to physical
exertions and reserve capabilities of the body», «Functional changes in the body during physical
exertions. Physical capacity and methods of its determination», «Physiological bases of fatigue
and physiological characteristics of restorative processes», «Physiological bases of health-
improving physical culture»;

2) «Physiological peculiarities of motor activity», which provides the study of the
following topics: «Physiological classification of physical exercises», «Physiological
mechanisms and regularities of the development of physical qualities and motor skills»,
«Physiological foundations of fitness development», «Physiological peculiarities of the body of
preschool and school age children and their adaptation to physical exertion», «Physiological
peculiarities of the body of mature and elderly people and their adaptation to physical exertion»
(Donets, 2019).

Professional activity of a specialist in physical therapy and ergotherapy involves the work
with patients (clients) of different ages, which actualizes the study of the «Age Anatomy and
Physiology» academic discipline, the purpose of which is to acquaint students with the
peculiarities of the formation, development and functioning of organs, organ systems and the
entire human body in the process of individual development. The main tasks of studying this
course include mastering the knowledge of the theory of the ontogenesis of the human body by
applicants of higher education. According to the requirements of the educational and
professional program, future specialists should know: age periodization of human ontogenesis;
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the main conceptual material of the discipline; characteristics of the development of all systems
of human organs and regulatory systems of different age periods; concepts of biological and
physiological age, critical stages of ontogenesis. Applicants of higher education should be able
to: analyze the structure, normal and individual development of the human body and its motor
functions; describe the differences in the anatomical and physiological structure of body systems
of different age periods; use methods of statistical analysis of results (Parkhomenko, Fastivets,
2019).

Conclusions. The organization of natural and scientific training through the
implementation of the methodics of professional competence formation of future specialists in
physical therapy and ergotherapy integrates the practice-oriented teaching techniques and is
aimed at the implementation of defined pedagogical conditions. It is worth noting that in the
process of natural and scientific training, the specified pedagogical conditions are implemented
basing on consideration the peculiarities of the functioning of the holistic integration system and
by introducing the initial (theoretical), basic (practically oriented) and final (professionally
adaptive) stages of training.

The initial (theoretical) stage covers the 1st and 2nd courses of training of future specialists
in physical therapy and ergotherapy and involves the study of a number of natural and scientific
disciplines, including «Biochemistry», «Human Anatomy», «Human Physiology», «Age
Anatomy and Physiology», «Physiology of Motor Activity», «Fundamentals of Hygiene and
Ecology», the discipline of independent choice of the educational institution, «Biomechanicsy,
as well as the discipline of free choice of applicants of higher education, which is «General
Theory of Health, Diagnostics and Health Monitoring». That is, at the initial stage, future
specialists study a total of 8 natural and scientific disciplines, most of which, according to the
curriculum, are included into the normative cycle of general training.

We see the prospects for further research in the development of an integrated methodical
system of the formation of natural and scientific competence of future specialists in physical
therapy and ergotherapy.
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The article examines the regulatory and legal provision of natural and scientific training
for future specialists in physical therapy and ergotherapy in modern higher education
institutions. A structural analysis of the content of natural and scientific training of future
specialists in physical therapy and ergotherapy at the initial (theoretical) stage of training has
been carried out. A systematic study of the educational disciplines of the natural and scientific
training of future specialists in physical therapy and ergotherapy makes it possible to reveal
their significant number, the presence of frequent repetitions of the same type of information and
situational tasks, that is, the task of mutual coordination of the content component of training,
modernization of natural and scientific training and optimization based on structural analysis.
The results of the structural analysis of the content of natural and scientific training of future
specialists in physical therapy and ergotherapy at the initial (theoretical) stage of training are
given.

The professionally oriented content of natural science disciplines («Biochemistryy,
«Human Anatomy», «Human Physiology», «Age Anatomy and Physiology», «Physiology of
Motor Activity», «Fundamentals of Hygiene and Ecology», «Biomechanics», «General Theory of
Health, Diagnosis and Monitoring of the State of Health»), and their focus on the formation of
the components of the natural and scientific competence of a specialist in physical therapy and
ergotherapy is determined.

The organization of natural and scientific training through the implementation of the
methodology for the formation of professional competence of future specialists in physical
therapy and ergotherapy integrates practice-oriented teaching techniques and is aimed at
defined pedagogical conditions implementation. It is worth noting that in the process of natural
and scientific training, the specified pedagogical conditions are implemented based on taking
into account the peculiarities of the functioning of the integral integration system and by
introducing the initial (theoretical), basic (practically oriented) and final (professionally
adaptive) stages of training.

Keywords: future specialist in physical therapy and ergotherapy, natural and scientific
training, natural and scientific competence, stages of competence formation.
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