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Abstract.

Relevance: the need for the development and experimental verification of lifelong learning, namely: mi-
crobiology, virology and immunology of future Masters of pharmacy (during studying in higher educational
institution and after its graduation, their professional career in the context of society informatization).

Aim: to analyze the state of preparation of Masters of pharmacy in the study of microbiology, virology and
immunology in the conditions of society informatization.

Methods: theoretical (analysis, synthesis, generalization); empirical (expert evaluation and self-assessment
methods; questionnaire).

Results: the modernization update of the purpose and contents of teaching the future Masters of pharmacy
in microbiology, virology and immunology is proposed. An attempt has been made to introduce such a system
of training, which would be aimed at the formation of professional knowledge of future Masters of pharmacy,
continuous improvement of their professional competences, meaningful practical application of the obtained
theoretical knowledge and the acquisition of new knowledge (that appears in the scientific space), the forma-
tion of appropriate skills, effective communication formation in the professional pharmaceutical environment
through remote technologies.

Conclusions: the author has proved that the profession of provisor is inherently a process of constant self-
development and self-improvement, with the help of which pharmaceutical activity will be effective. Considering
that the pharmaceutical industry has undergone significant changes in comparison with the last century, and
requires continuous scientific and educational education, it is concluded that the modern provisor should be
able to improve his personal professional qualification at the convenient time for him, remotely, including by
online and offline.

Keywords: distance learning, educational institution, information technologies, Master s degree, training,
educational process, preparation, provisor, pharmacist.

Introduction. The accession of our country to the
European community, the informatization of society,
the development of technologies in various fields,
in particular, pharmaceutical one, give impetus to
the implementation of integration processes in ed-
ucation (Vlasenko, 2017, pp. 12-14). An important
component of Ukraine’s education system is higher
pharmaceutical education, the nature of which is
aimed at building the competencies of health care
professionals, the level of which should be equivalent
to trends in society. In recent years, there has been

a need to review and update the training system for
these specialists. After all, maintaining public health
is the key to the well-being and prosperity of both the
state and society as a whole.

The good health of the nation not only increases the
life expectancy and quality of life, but also improves
the efficiency and working capacity of the population
as a result of improving the economic and material
situation of the population and the country as a whole.
Health and safety issues have always been at the fore-
front of social and economic and cultural life in our
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country every citizen and the relevant health care
system, including pharmaceutical specialists, should
be concerned about the state of health.

An analytical review of the specific training of
pharmaceutical industry professionals identified a
number of related problems that need to be addressed:

— substantiation of theoretical and practical prin-
ciples of pharmaceutical education management in
the conditions of dynamic development of social and
economic changes;

—providing the pharmaceutical industry specialists
with qualitatively new scientific knowledge in accord-
ance with requirements that are constantly changing
and forming into a dynamic system,;

— defining directions of innovative changes in the
development of pharmaceutical education;

—finding and developing a model that incorporates
a variety of training forms and methods.

Sources of research. Knowledge of biology,
chemistry, pharmacology, manufacturing technology
of medicine, epidemiology, microbiology, virology
and immunology, economics and marketing, etc. is
important for Masters of pharmacy in the formation
of their professional competencies and usage in
professional activity. Provisors should always be
informed about the health of the population and the
types of diseases that are circulating in their area. Be-
cause, quite often, they have to embody not only the
function of selling medicine, but also the selection of
their analogs, alternatives and so on. Provisors often
help to determine which medicine to choose for the
patient. Those needs are the most acute during the
epidemiological morbidity of the population.

The professional training of future Masters of
pharmacy requires appropriate compliance with the
rules, regulations and standards of the European High-
er Pharmaceutical Education Area. The leading goal
of the possible innovation in education is the training
of highly qualified specialists Masters of pharmacy,
who, in addition to their professional skills, will have
such qualities as mobility and competitiveness not
only in the national, but also in the world labor market
(Karpenko, 2014).

In 2011, The concept ‘“Pharmatist of Seven Stars”
(joint FIP / WHO guidelines on good pharmacy
practice: standards for quality of pharmacy services,
2011) was developed on the joint recommendations of
WHO and the International Pharmacists’ Federation:
Good Pharmacy Practice: Pharmacy Service Quality
Standards. It says that:

—  a specialist providing high quality pharma-
ceutical assistance;

—  the person making the qualified decision;

—  communicator a specialist who is the inter-
mediary between the doctor and the person in need
of pharmaceutical care;

— manager an employee with managerial
qualities, with economic and financial knowledge;

— lifelong learner a specialist who obtains and
updates his/her professional knowledge, starting from
basic education and throughout his/her career;

— mentor to be a facilitator for his colleagues
and mentees;

— aleader an employee who is able to make
management decisions in complex situations that are
aimed at the well-being of the patient and the general
population.

Among the well-known scientists who have made
significant contributions to the pharmaceutical field,
the following researchers are worth to mention: F.I.
Gize, E.S. Gordienko, Y.A. Gromov, G.G. Koritari,
A.D. Chirikov, and M. O Valyashko, O.I. Cherkes
and others. At the same time, the works of scientists
engaged in the study of the development of phar-
maceutical education and professional training of
specialists in the pharmaceutical field, in particular,
are the scientific developments of K. Amosova, D.
Volokh, B. Gromovik, B. Zimenkovsky, 1. Zupants,
and Z. Mnushko. , T. Kalyniuk, L. Kaydalova, A.
Nemchenko, M. Syatin, V. Tolochko, Y. Tsehmister,
V. Chernykh, O. Chaliy and others. Important changes
in the social and economic relations in the current
Ukrainian society require the training of specialists
in new, not traditional forms (Provision on distance
learning at National University of Pharmacy, 2016):
network, mixed, distance, etc.; these forms of ed-
ucation are regulated by the following regulatory
framework:

—  Law of Ukraine “On Education” No. 1060-
XII of May 23, 1991, as amended (Verkhovna Rada
of Ukraine. Legislation of Ukraine, 2011);

—  Law of Ukraine “On Higher Education” edi-
tion of 09.08.2019 Ne 1556-VII (Verkhovna Rada of
Ukraine. Legislation of Ukraine, 2019);

— Law of Ukraine “On Basic Principles of
Development of the Information Society in Ukraine
for 2007-2015” No. 537-V 0 09.01.2007 (Verkhovna
Rada of Ukraine. Legislation of Ukraine, 2007);

—  Decree of the Ministry of Education and Sci-
ence of Ukraine No. 466 of April 25,2013 “Provision
on Distance Learning” (Verkhovna Rada of Ukraine.
Legislation of Ukraine, 2013a);

— Decree of the Ministry of Education and
Science of Ukraine No. 1518 of 30.10.2013 “Re-
quirements for higher educational establishments
and institutions of postgraduate education, scientific
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and educational institutions providing educational
services in distance learning (training and advanced
training of specialists in accredited fields and spe-
cialties)” (Verkhovna Rada of Ukraine. Legislation
of Ukraine, 2013b);

Decree of the Ministry of Education and Science
of Ukraine No. 450 dated August 7, 2002 “On approv-
al of the norms of time for planning and accounting
of educational work and lists of the main types of
methodological, scientific and organizational work of
pedagogical and scientific-pedagogical employees of
higher educational institutions” (Verkhovna Rada of
Ukraine. Legislation of Ukraine , 2002).

The purpose of the paper is to analyze the state
of preparation of Masters of pharmacy in the study
of microbiology, virology and immunology in the
conditions of society informatization.

Methods: theoretical (generalization, analysis and
synthesis in order to find out the state and level of
development of the problem under study, regarding
the readiness of Masters of pharmacy to use remote
technologies in the process of learning); empirical
(expert evaluation and self-assessment methods;
questionnaire).

Results and discussion. The growth of the role
and status of Masters of pharmacy is observed in the
period of high technology development in the world
society. This can be explained, firstly, by certain
progressive lines of development in the medical,
pharmaceutical and pharmacology fields (trends in
the upgrading of industry technologies, means and
devices of professional use, growth of the range of
medicines), and secondly, by corresponding demo-
graphic trends, such as an increase in the number of
diseases that are combined with the way of life of
people, life expectancy, chronic diseases, thirdly, the
emergence of new strains of viruses and bacteria due
to mutations, the appearance of new genetically engi-
neered biological medicine and so on. All these factors
lead to the emergence of new specialists in the field of
pharmacy clinical pharmacists who will combine the
analytical thinking of the doctor and pharmaceutical
knowledge (Clinical Pharmacy Educational Program,
2016, pp. 2). Microbiology, virology, immunology,
pharmacology, genetic engineering, and dynamically
changing sciences are at the forefront of knowledge
of these specialists. This, in turn, necessitates the re-
newal of basic knowledge gained in these disciplines
through distance learning.

Higher pharmaceutical education can be obtained
both on a full-time and part-time basis. Recently,
there has been a tendency to increase the number of
students who want to get pharmaceutical education on
part-time basis. We conducted a survey of part-time
students of the Faculty of Pharmacy through testing.
The purpose of this study was to establish a primary

level of knowledge in biology, microbiology, virology
and immunology. The test form included 10 questions
on the biology course that students studied in their
first year of study.

The test data were evaluated on a 5-point scale
using the following criteria: 5 points 10 correct
answers (meets high level of knowledge). 4 points
8-9 correct answers (sufficient level of knowledge),
3 points 6 7 correct answers (satisfactory level of
knowledge), 2 points 5 and less correct answers (low
level of knowledge).

Analyzing the results of the study (shown in Fig.
1) it can be seen that over 51% of students have a low
level of knowledge, 33% satisfactory and only about
16% a sufficient level. We come to the conclusion
that there is a need to introduce a new method of train-
ing future employees of the pharmaceutical industry
remote one, which is based on new information
technologies that are combined with the principles
of self-education.

Distance learning provides an opportunity for each
student to choose his own convenient time to master
the study material, without limiting his classroom
framework. This form of study is a flexible, individ-
ualized process that allows you to study and work,
optimize your free time, choose the best teachers and
work on more advanced programs, both online and
offline, without being within the walls of the educa-
tional institution.

We conducted an experiment to introduce distance
learning of microbiology, virology and immunolo-
gy to students of the Faculty of Pharmacy with the
purpose of comparative analysis of competences of
students of correspondence form of study.

The Table 1 shows the values of the average
assessment of practical classes and final control of
knowledge of students of the experimental group and
the control group.

Notes: Distribution law of indicators was different
from the normal one; median value and interquartile
range were calculated for data presentation. The
Mann-Whitney test was used in the comparison.

The comparison showed an average assessment
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Fig. 1. Assessment of part-time students’ knowledge in
Biology; the Faculty of Pharmacy
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Table 1

Comparison of learning outcomes of students of control and experimental groups

Measure indicator

Me (QI — QIII)

Difference significance

Control group (n=46) Experimental group (n=53) level, p
Average assessment for
practical lessons 6,2 (6,0-6,2) 9.4 (8,8-9,7) <0,001
Assessment of final
knowledge control 50 (20 =50) 50 (50 —60) <0,001

increase (p <0.001) for practical training in the
experimental group, compared with the control
group by 3.1 points in average (95% CI 2.8 points —
3.2 points). There was also an assessment increase
(p <0.001) of the final knowledge control in the ex-
perimental group compared to the control group by
10 points in average (95% CI 0 points — 20 points).

The urgency of the problem of the study of distance
learning of future Masters of Pharmacy is exacerbated
by the revealed contradictions between:

—  the development of the pharmaceutical in-
dustry, which is undergoing significant changes and
requires continuous scientific and educational support
and the lack of a flexible system of distance learning
for future Masters of Pharmacy;

—  the need to solve the problems of effective
therapy, pharmaceutical care, prevention of infec-
tious diseases and the lack of innovative adaptive
methodological training systems for future Masters
of Pharmacy;

—  the need for changes in updating the system
of education of future Masters of Pharmacy and in-
sufficient addressing of these issues at different levels
of education;

—  innovative conditions and needs of the public
in the conditions of globalization of society and the
inability of pharmaceutical industry employees to
adapt to them;

— changing requirements for the professional
competencies of specialists in the pharmaceutical
industry and lack of preparedness for the higher ed-
ucation system (Kaidalova, 2011).
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Be3nepepBHe npogeciiine HaBYaHHS NPaliBHUKIB (papMaLieBTHYHOI rajysi 3acodamu
AUCTAHUIMHMX TEXHOJIOTii
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acmipanT kadeapu MmeaqudHOI i 6Giomoriunoi ¢isuku Ta inpopmaruku HamionansHoro meauunoro yuisepeurery im. O.0.
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Pegepar.

AxmyanbHicmb: HEOOXITHICTH PO3POOKH Ta €KCIIEPHUMEHTAIBHOI MEPEeBipKH Oe3MepepBHOTO HABYAHHS, 30KpeMa
Mikpobionorii, Bipycomorii Ta iMmyHoJOTii MaiOyTHIX MaricTpiB ¢apmarii, SK M7 9ac caMoro HaBYAHHS y BUIIOMY
HaBYAIBHOMY 3aKJIaIi, TAK 1 MicIs H0ro 3aKiHIeHHS, ITiJ] 9ac mpodeciiiHoi kap’epr B yMOBaX iH(opMaTH3aIlii CyCIibCTBa.

Mema: anani3 cTaHy IiATOTOBKH MaricTpiB apmarlii mpyu BUBYEHHI MiKp0O0ioJIorii, Bipycoorii Ta iMyHOJIOTii B yMOBaxX
iH(opMaTH3aIii CyciTbCTBa.

Memoou: TeopeTudHi (aHami3, CHHTE3, y3araJbHEHH:); eMIipUYHI (€KCIIEPTHOTO OIIHIOBaHHSA, CaMOOI[IHKH,
AHKETyBaHHSA).

Pesynbmamu: 3amporoHOBaHO MOIEpHi3alliiHe OHOBIIEHHS METH 1 3MICTy HaBYaHHS MiKkpoOiojorii, Bipycomorii
Ta iMyHOIOTii MaiOyTHIX MaricTpiB (apmariii. 3xilficHeHO cipoOy BIPOBA/KCHHS TaKOi CHCTEMH HaBYaHHS, ska Oyna
0 cupsiMoBaHOIO Ha (GopMyBaHHS TpodeciiHnX 3HAHH MaiOyTHIX MaricTpiB (apmarii, HerepepBHE BIOCKOHAICHHS
npodecifHIX KOMIETEHTHOCTEH, OCMHCIIEHOTO IIPAKTHYHOTO 3aCTOCYBAHHS OTPUMAHUX TEOPETHIHNX 3HAHB Ta OICPKAHHS
HOBHX 3HaHb, ITI0 3’ IBJISTFOTHCS B HAYKOBOMY IIPOCTOP1, POPMYBaHHS BiATIOBITHUX YMiHB | HABUYOK, CTBOPEHHIO €()eKTHBHIX
KOMYHIKalii y mpodeciifHoMy (papMaIieBTHIHOMY CEpEeIOBHII 3 TOTIOMOTOI0 TUCTAHIIIITHUX TEXHOJOT 1.

Bucnosku: aBTopoM n0BeeHO, 10 Mpodecis MPoBi3opa 3a CBOECIO CYTHICTIO € TMPOIIECOM ITOCTIITHOTO CaMOPO3BUTKY
Ta CaMOBIIOCKOHAJICHHS, 0€3 SIKIX HEMOXKITHUBA iXHA e(peKTHBHA (papMalleBTHYHA JisITbHICTE. BpaxoByroun Te, 1o dpapma-
[IEBTHYHA TaTy3b 3a3Halla CYTTEBHUX 3MiH, B IMMOPIBHAHHI 3 MUHYJIAM CTONITTSM, Ta IOTpedye Ge3nmepepBHOT HAYKOBOI Ta
HAaBYAIBHOI OCBITH, 3p00IEHO BUCHOBOK, III0 CyYaCHHUH MTPOBI30p TOBUHEH OTPUMATH MOXKIITHBICTD ITiABUIITYBATH OCOOHCTY
npodeciiHy KBamiikarliro y 3pydHHi A1 HOTO Jac, IUCTaHIIIIHO, B TOMY YHCITI K B pexknMi online, Tax i B pexxumi offline.

Kuaro4oBi ciioBa: ducmanyiiine Haguants, 3aKk1ad oceimu, IHPOPMAyiuHi MexHoN02il, Macicmp, HA8UAHHS, OCEIMHIl
npoyec, nio2comosKa, nposizop, apmayis.
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