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ABSTRACT

The educational system is a synergetic system; it is an open, nonlinear, dynamic
and complex system. The importance of synergetics for education and science
is associated with the possibility of creating a transdisciplinary dialogue, more
effective study of interdisciplinary links, using this interdisciplinary direction
for a deep understanding of the unity of laws of nature and society, and thus
personal development as the ultimate goal of all educational activities. Reforming
and modernizing of higher education in Ukraine, increasing the importance
of independent work of students in the total amount of classroom and extracurricular
training have led to priority interest in the introduction of e-learning content
and other components of distance and telematics education, focused on ensuring
compliance of national educational standards with international requirements
and full participation of Ukraine in the development of European and world
educational area. This article outlines the introduction stages of the latest
technologies for teaching medical and biological physics with adequate reflection
of the specifics of the pedagogical process in higher medical education in Ukraine.
The rational combination of the latest technologies and classical methods of teaching
natural sciences promotes mutual synergistic strengthening of the effects of their
application and minimizes cognitive dissonance and disproportion of information
needs and proposals in higher medical education of Ukraine.

The article also tackles the issue of distance learning courses and programs
by the world's leading higher education institutions that have resulted in a significant
increase in the number of Ukrainian higher education institutions that actively
develop and use e-learning Internet resources and other forms of distance learning.
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INTRODUCTION

The educational system is a synergetic system; it is an open, nonlinear,
dynamic and complex system. The importance of synergetics for education
and science is associated with the possibility of creating a transdisciplinary
dialogue, more effective study of interdisciplinary links, using this
interdisciplinary direction for a deep understanding of the unity of laws
of nature and society, and thus personal development as the ultimate goal
of all educational activities [1-8].

The implementation of strategic objectives of higher education in Ukraine
requires the introduction of high-tech information and other science-intensive
teaching tools. Current laws adopted by the Verkhovna Rada of Ukraine, orders
of the Cabinet of Ministers of Ukraine, in particular, ‘Law of 2014 on Higher
Education’ [9] orders of the Ministry of Education and the Ministry of Health
of Ukraine emphasize the need to develop intelligent computer and distance
learning technologies (including e-learning content) and create an industry
of modern teaching tools. These tasks are also referred to the Priority Areas
of Research in Education, Pedagogy and Psychology at the National Academy
of Pedagogical Sciences of Ukraine for 2018-2022 [10-13].

MODERNIZATION OF HIGHER EDUCATION

Reforming and modernizing of higher education in Ukraine, increasing
the importance of independent work of students in the total amount
of classroom and extracurricular training have led to priority interest
in the introduction of e-learning content and other components of distance
and telematics education, focused on ensuring compliance of national
educational standards with international requirements and full participation
of Ukraine in the development of European and world educational area.

The harmonious combination of the latest technologies and classical
methods of teaching natural sciences promotes mutual synergistic
strengthening of the effects of their application and minimizes cognitive
dissonance and disproportion of information needs and proposals in higher
medical education in Ukraine.

An important task of our study was to conceptually justify the introduction
stages of the latest technologies for teaching medical and biological physics
with adequate reflection of the specifics of the pedagogical process in higher
medical education in Ukraine.
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There are following stages of the research:

1. Comparative analysis of the features of the latest technologies provision
and classical methods of teaching natural sciences in higher medical education
in Ukraine.

2. Substantiation of synergetic methods provision in the process of planning,
development and effective implementation of modified approaches to teaching
natural sciences in higher medical and pharmaceutical education institutions
(HMPEISs) of Ukraine.

3. Creation and substantiation of new tools for harmonization
and improving the education quality in the pedagogical process modification
using a motivational model for the development and implementation of new
technologies and classical methods of teaching natural sciences in higher
medical education in Ukraine.

The development of telematics and, in particular, distance education
in Ukraine began later than in the United States and the European Union and was
carried out under conditions of relatively low level of general informatisation
of society and insufficient systematization in technological and methodological
support of e-learning content. Over the last decade, the basic organizational
and legal aspects of the development of the distance learning system in Ukraine
have been developed and reflected in the policy documents.

The large-scale introduction of distance learning courses and programs
by the world’s leading higher education institutions has resulted in a significant
increase in the number of Ukrainian higher education institutions that actively
develop and use e-learning Internet resources and other forms of distance learning.

In HMPEIs of Ukraine, in particular in Bogomolets National Medical
University,isdonealottoimprove the quality of information and communication
services for staff and students and expand the use of the Internet that creates
a technological basis for the development and implementation of e-learning
content in all disciplines taught by departments [14]. Providing students with
high-quality high-speed Internet access not only in educational buildings,
but also in dormitories is constantly being improved, and a network of public
wireless Internet connection based on Wi-Fi technologies is being developed.

In order to create conditions for further improvement of the quality
of educational-methodological and scientific-pedagogical activities of educators
and all categories of persons studying at the HMPEIs of Ukraine, measures
are being taken to ensure free Internet access to international bibliographic
databases of full-text scientific publications of medical and biological profile,
professional publications.

Scientific staff potential of the department of the Department of Medical
and Biological Physics and Informatics (MBPhI) in Bogomolets National
Medical University (BNMU) is powerful and skilful. This provides
an opportunity to conduct research effectively in the main areas of research
at BNMU, according to the state strategic priority areas of innovation for 2011-
2021, defined in the ‘Law on Priority Areas of Innovation in Ukraine’ of Ukraine,
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in particular, on the development and implementation methods of optimizing
the teaching and education of students in HMPEIs of Ukraine with extensive
use of modern information and communication technologies.

In HMPEISs of Ukraine are implemented organizational measures for the creation
of educational portals of universities and the introduction of e-learning content.
The strategy for the development of educational portals provides students
and teachers with a wide range of information services on the content and learning
process. The use of the capacity of portals, the implementation of modern methods
of telematics and distance education, successfully complements the traditional
full-time and part-time forms of educational work and provides increased quality,
convenience and prestige of education. Creating an innovative educational
environment using a specialized set of software and hardware allows you to expand
the practice of distance learning.

IBPhI in BNMU conducts active scientific and educational-methodical
work and is a reference among single-profile departments in HMPEIs
of Ukraine. For 2016-2020, in IBPhI research work (R&D) has been performed
on the following topics:

For 2016-2018 — ‘Implementation synergism of new technologies and classical
methods of teaching natural sciences in higher medical education of Ukraine’;

for 2017-2019 — ‘Development and implementation of innovative teaching
tools in information disciplines for students of higher medical education
institutions’s

for 2020-2022 — ‘System-synergetic combination of traditional
and innovative technologies of teaching natural and information disciplines
in the higher medical education of Ukraine’

These and many other scientific studies create theoretical and methodological
foundations for the modernization of higher education in Ukraine. In particular,
they provide deepening of interdisciplinary dialogue ‘natural disciplines —
medicine’ in HMPEIs of Ukraine.

The proposed modification of approaches to the implementation
of educational web content on medical and biological physics and research are
provided on the topics:

(a) substantiation of the synergetic system of rational application of the newest
technologies and classical methods of teaching natural sciences with adequate
consideration of psychophysiological features of the contingent of students;

(b) creation of a motivational model for the introduction of the latest
technologies for teaching medical and biological physics, as a tool for improving
co-creation relations in the dual complex ‘student-teacher’ and minimizing
cognitive dissonance;

(B) application of assessment criterion and efficiency indicators of the newest
technologies introduction in teaching medical and biological physics.

(d) methodology development for teaching physical, mathematical
and computer science disciplines in order to deepen the interdisciplinary
dialogue ‘natural sciences — medicine’ in HMPEIs of Ukraine.
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CONCLUSIONS

The synergetic approach in education and science is based on the similarity
of the main features of the processes that occur in systems of different nature,
and the models that describe these processes. This allows to transfer the results
of one, more accurate educational discipline or science (such as physics)
to similar and much more complex objects of another educational field
or science (such as medicine).

The rational combination of the latest technologies and classical methods
of teaching natural sciences promotes mutual synergistic strengthening
of the effects of their application and minimizes cognitive dissonance
and disproportion of information needs and proposals in higher medical
education of Ukraine.

Synergism of application of the newest technologies and classical methods
of teaching natural sciences in higher medical education of Ukraine organically
develops traditional (full-time and part-time) forms of educational work
and contributes to the harmonization of organizational and methodological
principles of participants’ interaction in the educational process in the context
of building an e-learning environment in HMPEIs of Ukraine.
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Oceimus cucmema — ue cuHepzemuuna cucmema (8i0Kpuma, HemniHitina,
HeepiéHoBaxMeHa, cknaoHa). Cunepeemuunuii nioxio 0o oceimu ma HAyKu 6i-
diepae 8axcnusy posv, OCKiNbKU CHBOPIEMbC MINOUCUUNIHAPHULL dianoe
ma enubuie 6U4AIOMbC MINOUCUUNTIHAPHI 36 A3KU. OCHOBHA MICis 0C8IMHbOI
OistmbHOCMi — PO3BUMOK 0COOUCINOCMI, A BUKOPUCMAHHS MINOUCUUNTTHAD-
HO20 HANPAMKY 00360/1UMb Kpauie po3ymimu 2100anvHy CUCEMY «CYCHisb-
cmeo — npupoda». Pepopmysanus ma modepHizauis suu,oi oceimu 6 Ykpaini,
Ni06UULEHHS 3HAYEHHS CaMOCMiliHOT pobomu cmydeHmie y 3a2anvHoMy 00CH-
3i ayoumopHoi ma nozaayoumopHii nideomosku npuzeenu 00 6NPOBAOHEHHS
en1eKMPOHHO20 HABUATILHO20 3MICIY MA IHUWUX KOMNOHEHMi6 OUCMaHyitiHol
ma menemamu4Hol 0c8imu, w0 30cepedicerHi Ha 3abe3neueHHs 8i0N08IOHOCMI
HAUIOHATIVHUX 0CBIMHIX CTAHOAPMi8 MINHAPOOHUM 8UMOAM Ma NOBHOI y4a-
cmi Yxkpainu y po3eumky €sponeticoko20 ma c8irmoso2o 0c8imHv0o20 npocmopy.
Y yiti cmammi suknadeno emanu 6NPpoBAOHKeHHS HOBIMHIX MeXHOO02Il 8UKA-
danus meduuHoi ma 6ionoeiunoi gizuxu ma eidobpazicero ocobnusocmi neoa-
202i4H020 npouecy y uugiti meouuniti océimi Ykpainu. Busnauero, wo payio-
HalbHe NOEOHAHHS HOBIMHIX MeXHOI02il Ma KIACUMHUX Mem00i6 6 UKNA0AHHS
NPUPOOHUUUX HAYK CNPUSE B3AEMHOMY CUHEP2EMUYHOMY NOKPAUWLEHHIO BUKTIA-
0aHHA ma MIHIMI3YE KOZHIMUBHULI OUCOHAHC, OUCNPONOPUit0 iHPopMmayitiHux
nompe6 ma npono3uyiti y suwiii meouuHiti oceimi Yxpainu.

Y cmammi maxox po3ensoaemocs NUmManHa OUCMAHUItIHUX KYPcié ma npo-
2pam nposioHUX BUULUX HABUATTLHUX 3aK1A0I6 C6iMY, W40 NPU3EENO 00 3HAUHO020
30invUleHHSA KibKOCMi YKPATHCOKUX BUULUX HABYATIbHUX 3AK1A018, AKI AKMUB-
HO pO3po0nAIOMb Mma 6UKOpUcmosyroms InmepHem-pecypcu enekmpoHHO20
HABUAHHA MA iHWI POPMU OUCMAHUTTIHO20 HABUAHHS.

Knouosi cnosa: moodepHizauis, curnepeemuxa, 8NPOBAOHEHHS HOBIMMHIX
MexHon02itl, HABYAHHS, BULLA MeOUUHA 0C8ima
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