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FEATURES OF THE MODEL OF INTERDISCIPLINARY INTEGRATION
IN A MEDICAL UNIVERSITY

Resume. Aspects of building an integrated program "Fundamentals of Pharmacology and Medicinal Chemistry"
for teaching students of the specialty "General Medicine" were considered within the framework of the module
"Fundamentals of Living Systems Functioning”. The combination of different elements of the disciplines
made it possible to exclude duplication of the same medical concepts. Emphasis was placed on the key
points of an integrated discipline. This made it possible to form the specifics of an integrated approach to
the study of various disciplines by students, both chemistry and pharmacology, as well as to stimulate the
acquisition of knowledge from various sources in solving the interdisciplinary tasks. Performance criteria
have been researched over several years of student learning. Based on the results of the work carried
out, conclusions were drawn about the effectiveness of the introduction of an integrated discipline into the
educational process. The implementation of interdisciplinary links in integrated learning will help to increase
the effectiveness of learning, broaden the horizons of students. It is of fundamental importance in the training
of future specialists. Integrated learning is an important trend in modern education and it aims to expand the
existing narrow specialization in education. The strategy of medical education is focused on the development
of integrated education, the implementation of the principle of integration of basic and clinical disciplines,
and early clinical motivation of students.
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MEOWUMHANDBIK )KOFAPbI OKY OPbIHOAPBIHOA
NOHAPAINbIK UHTEMPALMA MOLENIHIH EPEKLLUENIKTEPI

Ty#niH. "Kannbl megnumHa" MamaHabIFbiHbIH CTYOEHTTEPIH OKbITY
YLWIiH "Tipi )ynenepaiH xxyMbiC icTey Herizgepi" mogyni weHoepiH-
ae "hapmakonorusi xaHe MeguuuHanblk XMMUst Herisgepi"uHTer-
pauusinaHfaH 6argaprnamMachiH Kypy acnekTinepi kapacTblpbingpl.
[MeHaepaiH apTypni anemMeHTTepiHIH yinecyi 6ipaen meamumnHanbI
yFbiMAapablH KantanaHyblH 6ongsipMayfa, UHTerpaunsnaHfaH noH-
HiH, Heri3ri caTTepiHe Ha3ap aygapyfa MyMkiHAiK 6epgi, Oyn cTygeHT-
TepaiH XMmMust MeH chapMaKomnorsiHbIH dpTypii NOHAEPIH OKyFa UH-
TerpauusinaHFaH TaciniHiH epekLenirii KanbinTacTblpyfFa, CoHAaun-
aK KoWblfiFaH NoHapanblk MiHOAETTePAi LWeLlyae apTypni kesgepaeH
6inim anyra biHTanaHgblpyra MymkiHaik 6epai. CtyaeHTTepaiH Gip-
Helle XbINablK OKy ynrepimiHiH kputepuinepi septrenai. XKyprisin-
reH >XyMbICTbIH HOTWXenepi OoMbIHLLA OKy NpoLEeCiHe MHTerpaums-
naHfFaH NaHAi eHridyaiH TMiMainiri 6oMbIHLLIA KOPLITLIHABI Xacar-
Obl. VIHTerpauusinadfaH okpITyga noHapanblk 6annaHbicTapabl ic-
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OCOBEHHOCTWU MOOENN MEXAONCLUUNNNHAP-
HOW MHTErPALIMX B MEAULIMHCKOM BY3E

Pe3tome. PaccMoTpeHbl acnekTbl MOCTPOEHUSI UHTErPUPOBAHHOM NPo-
rpamMMbl « OcHOBbLI apMakornorum 1 MeauUMHCKas XMMUsI» B pamKax
mMoayns « OCHOBbI (DYHKLMOHUPOBAHMS XXUBbIX CUCTEM» Afsi 0Byde-
HUS CTyAEeHTOB cneunanbHocT «O6bwan meamuuHa». CovetaHve
pasnuyHbIX 3MIEMEHTOB AUCLMMIUH NMO3BOMMUIIO UCKMKYNUTL Ay6nu-
pOBaHUE OJHUX U TEX XE MEeOULMHCKUX MOHATUI, CAenaTb akUeHT
Ha KIMYeBblE MOMEHTbI MHTErPMPOBaHHOW AUCLMMIUHLI, YTO Aano
BO3MOXHOCTb C(HOPMMPOBaTh CNeLMdUKY MHTErPUPOBAHHOIO Noa-
X0[a K U3YYEHUIO CTyAEHTaMM pas3nnyHbIX AUCLMUMIUH, KaK XUMUK,
TaK 1 hapMakonormu, a Takxke, CTUMynnpoBaTh NpuobpeTeHne 3Ha-
HWI U3 Pa3NUYHbIX UCTOYHUKOB B PELLEHUM NMOCTABMNEHHBLIX MEXANC-
LMNIMHapHbIX 3adayd. MiccnenoBaHbl KpUTepUK yecrneBaemMocT B Te-
YeHMe Heckornbkux neT obyyeHust cTyaeHToB. o pesynsratam nose-
OeHHow paboTbl caenaHbl BbIBOAbI MO 3hEKTUBHOCTN BHEAPEHMS
VHTErpmMpoBaHHOM AUCUMNNNHBI B y4ebHbIN npouecc. Peanusauns
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Ke acblpy OKbITyAblH, TUIMAINIriH apTTbipyFa, CTYAEHTTEPAiH On-epi-
CiH KeHeWTyre biknan eTeTiH 6onaabl, 6yn 6onawak MamaHaapabl
Jasipnayaa karmaatTbl MaHre ve. VIHTerpauusinanFaHd okbITy Kasipri
6inim 6epyaeri MaHbI3abl 6aFbIT 60MbIN Tabblnaabl XXaHe OKbITyAaFbl
Tap MaMaHgaHablpyabl kKeHenTyre 6arbiTTanfaH. MeavmuuHansik 6i-
nim 6epy cTpaTterusicbl MHTErpaumsanaHFaH okplTyabl AaMbiTyFa, ba-
3anblK XaHe KMUHWKanbIK NoHAepAi MHTerpaumsinay KaFugaTtbiH ic-
Ke acblpyfa xaHe 6inim anyLwwbinapabl epTe KNUHUKanbIK bIHTanaH-
OblpyFa GafbiTTanfax.

Tywningi ce3gep: 6inim 6epy, MegnumHa YHUBEpCUTETI, Kacion Ky-
3bIpeTTep, UHTerpauus, neHapanblk 6annaHbicTap

Introduction.

The change in the education policy of the Republic of Ka-
zakhstan is associated with the formation of market re-
lations, as well as with the development of the country's
economy and society. One of the most important factors
in the development of society is the training of competitive
specialists, especially in the medical and pharmaceutical
industries. The overall purpose of reforming this area is to
improve the quality of life of every citizen of the country.
According to the State Program of Health Care Reform
and Development of the Republic of Kazakhstan, the Con-
cept of Reforming Medical and Pharmaceutical Educa-
tion has been developed. The purpose of modernization
of medical and pharmaceutical education is to create a
new system for training medical and pharmaceutical spe-
cialists, taking into account changes in the structure and
content of educational programs.

Introduction. One of the most important directions of mod-
ernization of higher education in Kazakhstan is the intro-
duction of competence approach, which allows using the
obtained knowledge, abilities and skills in real conditions
[1]. This approach implies the creation of an individu-
al trajectory of student's learning taking into account the
mandatory component of disciplines and the component
of elective disciplines, introduction of modular system of
disciplines formation in educational programs, introduc-
tion of interdisciplinary approach in studying the module
of basic fundamental medical and biological disciplines
of medical and pharmaceutical specialties.

Karaganda Medical University took an active part in the
development and implementation of the tasks of medical
education reforming. Within integration to European ed-
ucational space in context of Bologna process on 17th of
September 2010, KSMU signed the Great Charter of Uni-
versities in Bologna (Italy). For implementation of com-
petence approach in educational process there were de-
veloped and approved spheres of competence of gradu-
ate and teacher of KSMU, which served for integration of
university into world educational process [2].

Karaganda Medical University was one of the first among

MEXANCUMUNNNHAPHbBIX CBA3EW B MHTErPUpOBaHHOM 00y4eHumn Byaet
CcnocobCcTBOBaTb MOBLILLEHMIO 3DDEKTUBHOCTU 0ByUeHNst, pacLum-
PEeHWIo Kpyrosopa CTyAEHTOB, YTO MMEET NpUHLUMNNanbHoe 3Have-
HWe B nogrotoBke ByayLimnx cneunanuctoB. HTerpupoBaHHoe 06-
yyYeHue SBMSIETCH BaXKHOW TeHAEHUMEN B COBpeMEHHOM 0bpa3oBa-
HUM 1 HanpaBfieHO Ha pacLUMpeHne CyLLEeCTBYHOLLEN Y3KOW cneuuna-
nu3auuu B obyveHun. Ctpaternss MeguLmMHCKoro o6pasoBaHms CKOH-
LieHTpMpOBaHa Ha pa3BuTUN MHTErPUPOBAHHOTO 0ByYeHUs, peanu-
3auMmn NpUHLUMNAa UHTErpaLmm 6a3oBbIX U KMUHNYECKUX AUCLMMIIVH,
N paHHeN KMMHNYECKON MOTUBaLIMKN OByYatoLLIMXCS.

KnioueBble crnoBa: o6pa3oBaHve, MEANLMHCKUA YHUBEPCUTET, MPo-
heccroHanbHble KOMNEeTEHUMUW, UHTEerpauums, MexamcuunivHap-
Hble CBSI3M.

medical universities of the Republic of Kazakhstan to im-
plement mechanisms of university autonomy. When as-
sessing the level of autonomy, the criteria and indicators
internationally recognized by the European Association
of Universities were used. After a long discussion in the
professional community, the necessary legal framework
was formalized in the form of the law of the Republic of
Kazakhstan "On amendments and additions to some leg-
islative acts of the Republic of Kazakhstan on the expan-
sion of academic and managerial independence of high-
er educational institutions" of July 4, 2018 [3].

Autonomy of higher education institutions implies changes
in the organizational, personnel, financial and academic
policies of the university. At present, each higher educa-
tion institution in Kazakhstan has been granted the right
to independently form educational programs, choose and
develop the content, forms of intermediate and final con-
trol. In the future, such changes should lead to the cre-
ation of a competitive academic environment.

The competence approach allows to motivate the student
for reflection, analysis of his/her own activity, self-discov-
ery. Attempts to motivate students at our University are
implemented in the form of annual knowledge survival in
the form of testing in all passed subjects. Analysis of the
results allows us to identify learning problems. Such prob-
lems include errors in formulating learning goals and ob-
jectives, the correction of which leads to a more balanced
planning of university teaching staff activities.

Planning and organization of the educational process is
based on the formation of educational programs for each
specialty. The educational process is built on the basis of
capabilities, aptitudes and immediate interests of the stu-
dents [4]. This implies the development of educational
programs that include interdisciplinary integration.
Integration of disciplines within one specialty is aimed at
the interaction of all structural components. This implies,
first of all, the need to develop a thematic plan based on
the interrelation of the content of disciplines depending
on the purpose and objectives of integration. Subsequent-
ly, based on the formulated fundamental components of
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the program, forms and methods of teaching, as well as
methods of evaluating students' knowledge are developed.
Currently, many higher education institutions in Kazakh-
stan and Russia are working on the implementation of
the principle of integration of disciplines in the educa-
tional process. For example, there is experience in im-
plementing the competency-based approach in master-
ing interdisciplinary links in radiology diagnostics, micro-
biology, pulmonology, oncopulmonology in training spe-
cialists at medical and pediatric faculties in the discipline
"Phthisiology" [5].

Another approach to interdisciplinary integration is de-
scribed in the work of Litvinova T.N., Bykov |.M., Volkova
N.K. [6]. It consists in introducing vertical integration of
chemical understanding of matter at the stages - pre-uni-
versity chemistry, general chemistry, bioorganic chemis-
try, biological chemistry, clinical biochemistry.

The purpose of this work is to study the effectiveness of
the implementation of interdisciplinary integration in the
educational process on the example of the analysis of
learning outcomes of students of "General Medicine" in
the integrated discipline "Fundamentals of Pharmacolo-
gy and Medical Chemistry".

Methods.

Based on the learning outcomes of the 2nd year Gener-
al Medicine students in the integrated discipline "Basics
of Pharmacology and Medical Chemistry" (2017/2018,
2018/2019, 2019/2020 year of study) and "Basics of Phar-
macology" (2016/2017 year of study), a comparative as-
sessment of learning outcomes was conducted.
Results.

In order to implement interdisciplinary integration in the
educational process, the modular program "Fundamentals
of functioning of living systems" was introduced. This pro-
gram belongs to the part of natural science cycle, which
is mastered during two semesters of the second year of
study of students of "General Medicine" specialty. The
aim of this modular project was to form a scientific under-
standing of the structure, molecular organization, mech-
anisms of functional interaction at the cellular and tissue

GPA

mYears §2016/17 m2017/18
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levels, their dependence on the initial state of the body,
as well as the basic principles of action of biologically ac-
tive substances and drugs at the molecular, cellular and
tissue levels.

As part of this module for second-year students of the spe-
cialty "General Medicine", an integrated discipline "Funda-
mentals of Pharmacology and Medical Chemistry" was de-
veloped and introduced into the educational process. Stu-
dents studied the discipline according to the working cur-
ricula for the specialty "General Medicine" in 2017/2018,
2018/2019, 2019/2020 years of study. The discipline Fun-
damentals of Pharmacology and Medicinal Chemistry is a
required undergraduate component of the cycle of basic
disciplines for students of medical specialties. The con-
tent of the discipline covers aspects of medicinal chem-
istry and other biomedical sciences, allowing for funda-
mental knowledge of the action of drugs at the molecu-
lar and cellular level.

The discipline "Fundamentals of Pharmacology and Me-
dicinal Chemistry" was introduced into the educational
model of the university as a multidisciplinary subject that
allows you to obtain current knowledge about the cellular,
subcellular and physiological targets and mechanisms of
action of drugs, to study the effects of pharmacotherapy
on the entire body with consideration of chemical inter-
actions with biotargets.

The final learning outcomes were formulated based on the
Dublin Descriptors and thereby defined the competencies
of students in mastering this integrated discipline. Thus,
by the end of the discipline Fundamentals of Pharmacol-
ogy and Medical Chemistry, students should be able to:

a) describe the mechanisms of acid-base equilibrium and
the functions of the body's buffer systems;

b) explain mechanisms of interaction of drugs with bio-
targets;

c) identify the relationship of biological functions of drugs
with their structure and biological activity;

d) apply known statistical methods in modeling lead mol-
ecules;

e) characterize the effectiveness of a drug product with

2018/19 m2019/20

2,69 2,69
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Figure 1 - GPA results by year
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regard to pharmacokinetics and pharmacodynamics;

f) choose the optimal route of drug administration;

g) publicly present their own judgments, analysis and syn-
thesis of information in the field of study.

The developed integrated program of Fundamentals of
Pharmacology and Medicinal Chemistry includes 5 ES-
TC credits (150 hours) and consists of two large sections.
The first section examines the relationship between the
chemical structure and features of the pharmacokinetics
and pharmacodynamics of drugs. In this section, the sub-
ject matters studied are:

1. Chemical nomenclature and classification of drug sub-
stances according to structure and functional groups.

2. Absorption. Problems of ionization and lipophilicity of
biologically active compounds

3. Types of interactions at the interface. Structure of cell
membranes.

4. Pharmacokinetics of drugs and pharmacokinetics pa-
rameters.

5. Excretion, deposition, metabolism

6. Basic provisions of pharmacodynamics of drugs.

7. Structural features of chemical compounds affecting
various target molecules.

8. Types of chemical interactions.

9. Fundamentals of stereochemistry. Stereoisomerism of
drugs. Relationship between stereoisomerism and biolog-
ical activity of drugs.

10. The concept of QSAR (quantitative structure-activi-
ty relationships).

11. Chemical methods of directed modification of the lead-
er compound structure.

12. Modern physicochemical methods of analysis in me-
dicinal chemistry.

The second section integrates the issues of private phar-
macology and medicinal chemistry, which gives a com-
plete picture and understanding of the basic principles of
action of drugs, the interpretation of their mechanisms of
action at the molecular level and behavior in the body. The
following topics are covered in this section:

1. General prescribing. Rules for prescribing solid, soft,

and liquid dosage forms.

2. Cyclic compounds and their biological activity.

3. Drugs affecting afferent innervation: local anesthet-
ics agents.

4. Molecular pharmacology of cholinergic drugs.

5. Molecular pharmacology of adrenergic drugs.

6. Molecular pharmacology of opioid analgesics and an-
tagonists.

7. Molecular pharmacology of sedative hypnotics.

8. Anti-inflammatory drugs. Anti-allergic agents.

9. General characteristics of antiseptics and disinfectants.
10. Antiseptics and disinfectants.

11. Structure and characteristics of antibiotics. Antibiotics.
12. Quinolones.

13. Antitubercular drugs.

14. Antifungal drugs. Antiviral drugs.

15. Antiprotozoal drugs. Anthelminthics.

16. General principles of treatment of acute poisoning
by drugs [7].

Professorial staff of the departments of pharmaceutical
disciplines and chemistry and clinical pharmacology and
evidence-based medicine developed educational-method-
ical complex and control-measuring tools for evaluating
students' knowledge. Such forms as problem lecture, lec-
ture-conversation were used in training of students at lec-
tures. In practical classes were used such forms as verbal
interview, discussion, work in pairs, work with textbooks,
writing out recipes, solving situational tasks, performance
of tests, work in small groups, consultations with the teach-
er on all emerging issues, testing, conducting an integrat-
ed boundary control and integrated exam.

Every year the program "Fundamentals of Pharmacology
and Medicinal Chemistry" is coordinated by interdisciplin-
ary links with other fundamental biomedical disciplines of
basic and profile components. This allows to trace the re-
lationship of perpendicular integration of prerequisite dis-
ciplines, related disciplines and post-requisite disciplines.
For the final control of the discipline developed situation-
al tasks for the 5 studied sections, which are placed in a
computerized electronic program Session, with the man-
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Figure 2 - Results of the quality indicator and performance by year
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datory check of works on the anti-plagiarism system "Tur-
nitin". This form of examination allowed for a more objec-
tive assessment of submitted answers, because the eval-
uation was conducted online without marking the names
of students and took into account the percentage of bor-
rowed Internet sources.

Discussion.

Students of the specialty "General Medicine" were trained
according to this integrated program. The 2016-2017 aca-
demic year enrollment was - 498 students, 2017-2018 ac-
ademic year - 518 students, 2018 - 2019 academic year -
548 students, 2019 -2020 academic year - 418 students.
The effectiveness of the educational program was as-
sessed by performance criteria such as grade point av-
erage (0-4) (Figure 1), qualitative performance, and rel-
ative performance (0-100%) (Figure 2). The mean score
was calculated as the arithmetic mean of all students' fi-
nal scores. The qualitative score was defined as the ratio
of the sum of the number of "good" and "excellent" grades
to the total number of grades. Relative performance was
calculated as the ratio of the sum of all grades "satisfac-
tory", "good", "excellent" to the total number of grades.
A comparative analysis of the learning outcomes of 2nd
year General Medicine students in the integrated dis-
cipline of Basic Pharmacology and Medicinal Chemis-
try (2017/2018, 2018/2019, 2019/2020 years of study)
and Fundamentals of Pharmacology (2016/2017 year
of study).

The analysis of the results of academic performance
showed that the first year (2017/2018) showed a decrease
in the average score from 2.69 to 2.5 (7.06%). In our opin-
ion, the decrease in the result has an objective reason,
as the teachers and students had their first experience in
an integrated discipline.

Further (2018/2019, 2019/2020) there is a leveling of
scores. The effectiveness of the implementation of the

integrated discipline is shown by the results of the quali-
tative indicator and relative achievement. Quality and rel-
ative achievement increased from 97% to 100% while the
grade point average did not change. This indicates that
the number of positive results increased, that is, the num-
ber of satisfactory and unsatisfactory grades decreased.
Conclusion.

Analyzing the data obtained, we can conclude about the
effectiveness of the developed integrated discipline "Fun-
damentals of Pharmacology and Medical Chemistry". The
introduction of this discipline in the educational process
has improved the understanding of the studied process-
es and physiological action of certain biologically active
molecules on the cell and cellular mechanisms of action
of drugs. It is necessary to note the positive aspects for
the teaching staff, which are to increase the responsibil-
ity for the implementation of certain sections of the dis-
cipline and the establishment of the necessary interdis-
ciplinary links.

Under modern conditions, the responsibility of physicians
for their professional activities is increasing, therefore, the
requirements for the training of highly qualified specialists
are increasing. If the purpose and objectives of interdisci-
plinary disciplines are set correctly, it seems appropriate
to introduce integrated training, which can be the most
optimal and effective. Only organic combination of the
content, methods and forms of educational process orga-
nization, will lead to the effectiveness of these programs
and the formation of reliable professional competencies.
According to the results of the development of integrated
program, a certificate for the object of copyright indicating
the originality of the proposed method of implementing in-
terdisciplinary links, taking into account the development
of competence approach to the problems of improving
education in the higher medical school was obtained [7].
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ABTopnapabiH yneci. bapnbik aBTopnap ocbl MakanaHbl xa3yfa TeH Aapexeae KaTbICTbl.

Myanenep KakTbIFbICbl — MOMNIMAENTEH XOK.

Byn matepuan 6acka b6acbinbiMaapaa xxapusinay yLiH 6ypbiH ManiMaenmereH xeHe 6acka 6acbinbiMaapablH kapaybiHa YCbIHbINTMarFaH.
OcCbl XYMBbICTbI XYPridy Ke3iHAe CbIpTKbl yibiMAap MeH MeAVUMHanbIK eKinAiKkTepaiH, KapXXblnaHabIpybl XacarfaH oK.

KapxbinaHgbipy Xyprisinmegi.

Bknap aBTOpOB. BCce aBTOpPbI NPUHMManNU paBHOCUMbHOE yyYacTue npy HannucaHuy AaHHON CTaTby.

KoHhNUKT nHTepecoB — He 3asBneH.

[aHHbIi MaTepran He 6bin 3asiBNeH paHee, Ans Nybnvkaumu B Apyrvx U3haHusix U He HaxoAMTCS Ha PacCMOTPEHWUM APYrMMX u3patenb-
cTBamu.

Mpwn npoBeaeHn faHHoW paboTbl He BbINo MHAHCUPOBAHUSI CTOPOHHUMU OpraHM3aLUmnsMM U MEAULMHCKUMU NPEACTaBUTENbCTBAMMU.
®duHaHCMpoBaHUe — He NPOBOANIOCh.
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MeavumnHanbiK )XoFapbl OKy OpblHAapbIiHAA NoHapanbIK MHTerpauusa MmoaeniHii epekwenikrepi.
Oco6eHHOCTM MoAenu MeXAUCLMNITMHAPHOW UHTerpaumMm B MeAULIMHCKOM BYy3e.
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