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This article discusses the historical, methodological and educational aspects of the discipline (ED) "Biosafety and
Bioethics", which is designed for Master's degree students and consists of 2 content modules, which is 120 hours,
which corresponds to 4 EKTS credits. Each content module includes 4 lectures and 7 laboratory classes, as well as 75
hours of independent work. The study of the ED "Biosafety and Bioethics" contributes to the implementation of the
basic rules of biosafety and bioethics in work with students, familiarisation with modern biotechnologies in biologi-
cal and medical fields of activity, understanding of bioethics, real risks in the manipulation of genomes, knowledge
of the main regulatory and legal documents in the world and Ukraine on biosafety and bioethics. Master biotech-
nologists should be guided by and strictly adhere to legal and ethical aspects when conducting research with living

organisms and distributing and disposing of the laboratory material used.
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Connection of the publication with planned re-
search works.

The work was carried out in accordance with the re-
search work 110/1-f-2023 “Regulation of intracellular
mechanisms of stress resistance of agricultural plants
using carbon nanomaterials”. State registration number
004937060123U101993.

Introduction.

Technological development in the 19th-21st centu-
ries led to an imbalance in the Earth’s biosphere envi-
ronment. Due to the new discoveries of promising areas
and lack of knowledge of the consequences of inter-
ference in ecosystems and biogeocenoses, society has
found itself in a trap that arose due to previous discov-
eries [1-3].

High-tech development and effective methods and
protective equipment do not protect biolab personnel
and society as a whole from a possible biological threat.
Therefore, the latest research in the medical, biological
and microbiological sciences should be directed towards
solving critical problems. Negligence and violations of
safety or handling rules in biological laboratories can
lead to the spread of pathogenic infections, damage and
even death in large-scale disease outbreaks. For exam-
ple, COVID-19in 2019 and others that were released into
the environment from the laboratory [4-8]. The society
expects clear and coordinated actions from scientists
and employees of biolaboratories and manufacturers,
requires them not to take risks when creating, reproduc-
ing and conducting research with pathogenic strains of
microorganisms, and to be responsible in terms of the
bioethical component [8-11].

Thus, biosafety is necessary not only for biological
laboratory workers but also for society and the environ-
ment [9, 11-13]. Biosafety and bioprotection reduce lab-
oratory biorisks and promote the safe and reliable use
and storage of microorganisms [14-16]. It is extremely
important to introduce these rules of handling and safe-
ty with microorganisms in biolaboratories into the cur-
ricula of medical, biological, biotechnological and other
specialised departments at universities. This will contrib-
ute to the proper training of specialists in biosafety and

bioethics, as well as to the reduction of biological risks to
the environment and humans, in particular [4, 6, 14, 16].

The aim of the study.

To study the technologies and methods used in bio-
technology and medicine to prevent accidental exposure
of people to pathogenic microorganisms or their spread;
to comply with bioethical standards in biotechnological
and medical research.

Object and research methods.

The National University of Life and Environmental
Sciences of Ukraine (NULES) has been teaching “Bio-
safety and Bioethics” at the Faculty of Plant Protection,
Biotechnology, and Ecology since 2012. This discipline
is designed for the preparation of master’s degrees in
the educational and professional programme “Ecological
Biotechnology and Bioenergy.” It is included in the 2nd
cycle of Special (professional) training as a mandatory
component of the EPP [17].

Lectures and practical classes in the discipline “Bio-
safety and Bioethics” for applicants for higher educa-
tion of the educational degree (ODe) Master’s degree in
speciality 162 “Biotechnology and Bioengineering” are
provided by the graduating department of ecobiotech-
nology and biodiversity, which has a professional scien-
tific and pedagogical staff and appropriate material and
technical support.

The study of the discipline “Biosafety and Bioethics”
is as follows:

e to draw attention to topical issues of “biological
risk management” by analysing and studying laboratory
practices, guidelines, familiarisation with international
standards and normes, etc;

e to promote the introduction of biosafety and bio-
ethics rules for the education of higher education stu-
dents, which will increase their awareness of the issues
of reducing biological risks;

e understand the scientific and moral aspects of ge-
nome management, advances in genetic engineering
and therapy, modern biotechnology, their feasibility and
risk to biodiversity;

e know the basic legal documentation on biosafety
and bioethics available in Ukraine and the world.
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The following methods are used to perceive the ed-
ucational material: explanatory and illustrative, repro-
ductive, problem-based, heuristic, research methods,
etc. Important criteria in the choice of teaching methods
are the internal activity of higher education students,
the nature of their activities, and the degree of indepen-
dence and creativity, which determines their success in
learning.

The educational discipline “Biosafety and Bioethics”
is part of the cycle of special (professional) training of
the mandatory component of the EPP “Ecological Bio-
technology and Bioenergy”. It is designed for higher
education applicants and consists of 2 content modules
(1. Principles of Biological Safety; 2. Biological Risks and
their Management), which is 120 hours, 4 EKTS credits.
Each content module includes 4 lectures and 7 laborato-
ry classes, as well as independent work. The distribution
of hours is as follows: lectures — 15 hours; laboratory
classes — 15 hours; independent work — 90 hours. Con-
siderable attention is paid to independent work on the
topics provided to Master’s degree students, which con-
tributes to the development of students’ skills to learn
and understand.

The study of the educational discipline “Biosafety
and Bioethics” ends with an exam.

Research results and their discussion.

The essence of biosafety is to minimise the threat
caused by biological objects that have been directly or
indirectly altered by human activity [18]. In the lectures
for Master’s degree students in biotechnology, biosafety
and bioethics are considered as a key component in the
training of specialists in biotechnology, medicine and re-
ducing the threat to the health of biological laboratory
personnel [18, 19]. The disruption of the biosphere at
the molecular level is considered to be already studied
by scientists and used in production [20]. What we pro-
pose is an analysis of the development of the latest bio-
technology based on the latest scientific achievements
and its vision of a balanced development [21]. An inte-
gral part of sustainable development is environmental
safety [1, 11, 21], i.e., the creation of conditions with
minimal risk to humans from the environment. Since
safety is logically related to risk, we consider biosafety
through biorisk [15, 16, 18, 22, 23].

The rapid breakthrough of biological sciences in the
last 60 years has contributed to discoveries, the most
important of which is decoding the DNA molecule’s
structure [24]. The discovery and understanding of the
structure of genes contributed to the development of
genetic engineering [24, 25]. This contributed to the
development of modern biotechnology. Although peo-
ple have been using biotechnology since ancient times
(brewing, making cheese, wine, baking bread, etc.), they
understood and described biological processes not so
long ago — no more than 200 years ago [26, 27].

What is biotechnology? It is the production of target-
ed products useful for humans with the help of biolog-
ical agents — microorganisms, viruses, animal and plant
cells [27, 28].

The key to this process is to reduce the cost and sim-
plify production [27].

Modern biotechnology is the use of in vitro methods
and methods based on the fusion of cells of organisms
that are taxonomically different [24, 28].

Itis clear that the use of modern biotechnology must
be consistent with the principles of sustainable devel-
opment [1, 2, 14]. Biotechnology alone cannot solve all
fundamental environmental and development prob-
lems, so assessing prospects in this area should be realis-
tic [8]. Only if there are adequate and transparent safety
and control procedures in place will society as a whole
have maximum opportunities to benefit from the use of
biotechnology and will be more willing to recognise its
potential benefits and risks [8, 13].

Currently, there are two main areas of modern bio-
technology: genetic engineering and cellular engineer-
ing. They provide for the production of a wide range of
biologically active substances (interferon, insulin, human
growth hormone, vitamins, vaccines, etc.) [18]. At this
stage, the economic application of biotechnology is de-
veloping mainly in three sectors: healthcare, agriculture,
and partly industry [11].

A practical component of the commercialisation of
modern biotechnology was the creation and release of
genetically modified organisms (GMOs) into the envi-
ronment [18, 24, 25]. A GMO is any organism other than
a human in which the genetic material has been altered
using modern biotechnology methods [3, 24].

According to the International Declaration of Rio, be-
fore introducing any new technologies, a realistic system
of control and protection must be created that guar-
antees safety for humans and the environment [3, 14,
25, 26, 29, 30]. Decisions on using new biotechnologies
should be made only after a comprehensive consider-
ation of scientific, legal, economic, social, and environ-
mental aspects [14, 25].

The introduction of GMOs is the most researched
topic in biological science due to possible threats, with-
out which modern biotechnology cannot be a safe tech-
nology.

Dangerous marker genes. When creating a GMO
construct associated with spontaneity, it is necessary to
select successful specimens with new properties. To do
this, particular marker genes are inserted into the recip-
ient’s DNA to identify copies successfully modified [24,
25]. These are mostly antibiotic-resistance genes trans-
formed from microorganisms with this trait. Marker
genes are not functionally required by the modified or-
ganism and are used only for technical purposes during
selection [29].

Deficiencies of genetic modification methods. Today,
genetic transformation at the molecular level is a rath-
er complicated technology — transferring a desired gene
into the genome of a foreign organism. For this purpose,
two methods of transfer are used: the use of a bacte-
rial plasmid vector, when the desired gene is incorpo-
rated into a plasmid that can be easily transferred into
the cells of other animals or plants, i.e., it is a vector of
transmission. Once in the recipient’s cell, the plasmid
is incorporated into the DNA, and the target gene be-
comes part of a new, modified organism. This method is
the most common [12].

Using a “DNA gun” [24]. The desired gene is copied
and applied to microscopic metal particles. A particu-
lar device charged with these particles fires at the host
cells, moving the genes into its DNA.

Both methods are characterised by high inaccuracy.

Horizontal gene transfer. This is the transformation of
genetic material between cells or DNA of unrelated spe-
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cies in a non-natural way [12]. The transfer takes place
with the help of particular genes that protect foreign
DNA from the host organism’s destruction and allow it
to integrate into the host cell genome [25]. Problems
arise when scientists when creating GMOs, select active
genes for DNA transfer between species and create new
artificial genes for such purposes. Horizontal gene trans-
feris enhanced by heat and pollutants (e.g. heavy metals
or antibiotics). Determining the real danger of horizontal
gene transfer still requires separate research [24, 25].

Environmental impact. The introduction of GM tech-
nologies in the agricultural sector is declared to reduce
the burden on biogeocenosis and even protect it.

For resistance to phytophages, the gene of the bac-
terium Bacillus thuringiensis is used. This bacterium pro-
duces a toxin that blocks the digestion of potato protein
in the insect gut [30].

Ecosystem risks include:

® ecosystem imbalance caused by direct or indi-
rect human impact on biological objects and ecosystem
structure;

e reduction of species biodiversity caused by human
activity.

One area of study and understanding of the ED “Bio-
safety and Bioethics” is the availability of legal aspects
and regulatory documents on these topics.

The Cartagena Protocol on Biosafety of the Conven-
tion on Biological Diversity is one of the primary inter-
national documents regulating the movement of GMOs,
conservation and sustainable use of natural biological
diversity [3, 13].

The European Union has created one of the best
legislation in the field of GMO control. The main docu-
ments of the European Union in this area are Directives
1829/2003 (on modified food and feed), 1830/2003
(on labelling and content of GMOs), 1946/2003 (on the
transboundary movement of GMOs), and the main doc-
ument — Directive 2001/18/EC (on the deliberate release
of GMOs into the environment) [2, 7, 21, 24]. As for
Ukraine, we still need to work on these issues.

DOI 10.29254/2077-4214-2024-3-174-222-229
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Conclusions.

The study of the ED “Biosafety and Bioethics” by
Master’s degree students in the specialty 162 “Biotech-
nology and Bioengineering” is aimed at forming a qual-
ified attitude to the biological safety of humans and the
environment and ethical behaviour with living organ-
isms, especially in research.

The following teaching methods are used for the per-
ception of educational material: explanatory and illus-
trative, reproductive, problem-based, partially search,
or heuristic, as well as research methods, etc.

The ED “Biosafety and Bioethics” is part of the cycle
of special (professional) training of the mandatory com-
ponent of the EPP “Ecological Biotechnology and Bioen-
ergy”. It is designed for higher education students and
consists of 2 content modules, 120 hours, 4 EKTS credits.
Each content module includes 4 lectures and 7 laborato-
ry classes, as well as independent work. The distribution
of hours is as follows: lectures — 15 hours; laboratory
classes — 15 hours; independent work — 90 hours.

Knowledge of biosafety and bioethics contributes to
the ethical and moral principles of biological and medi-
cal research.

Master biotechnologists should be responsible for
the consequences in the environment when creating
genetically modified organisms and contribute to the
improvement of scientific approaches and methods of
GMO creation; when conducting research with living or-
ganisms, distribution and disposal of the laboratory ma-
terial used, they should be guided by and strictly adhere
to legal and ethical aspects.

Prospects for further research.

In the following academic years, we plan to expand
and fill the lecture and practical material for Master’s
degree students with information on modern research
in biosafety and bioethics.

Jlicosuii M. M., Konomieys 10. B., imumpiesa O. €., LlypkaH P. I1.

HABYAJIbHA AUCUUNNIHA “BIOBE3NEKA TA BIOETUKA” —
B 3ABE3MEYEHHI PAXOBOCTI CTYAEHTIB-BIOTEXHO/10T'IB

HauioHanbHuii yHiBepcuTeT 6iopecypcis i npupoaoKopuctyBaHHaA YKpaiHu (M. Kuis, YKpaiHa)
lisoval06@ukr.net

B 0aHili cmammi po32asaHymo icmopu4Hi, Memooosno2iYHi ma oceimHi acnekmu Has4asnbHoi ducyunaiHu (HA)
“biobe3neka ma bioemuKka”, Aka po3paxosaHa 058 3006ysayie suu,oi oceimu OC Mazicmp i cknadaemeca 3 2-x
3micmosux Mmooysie, wjo cmaHosums 120 200uH, wjo gionosioae 4 kpeoumam EKTS. [Jo KOXHO20 3mMicmosozo
MO0y 8xo0ums 1o 4 aekyiliHux ma 7 1a60pamopHuUX 3aHAMb, @ MAKOX camocmiliHa poboma 75 200. BugyeHHs
H/ “biobe3neka ma bioemuka” crnpuse ynposaoxeHH 0CHOBHUX rpasusa biobesneku ma bioemuku y pobomy 3i
cmyodeHmamu, 03HaUoMAEHH!O i3 cyYacHuUmMu biomexHonoziamu 8 bionoziyHiti ma meduyHili cgpepax disnbHoOcmi,
pPO3yMiHHIO 6ioemuKu, peanbHUX pPu3uKie npu MAHINYAB8AHHI 2eHOMIi8, 3HAHHIO OCHOBHUX HOPMAMUBHUX
ma npasosux 0oKymeHmie & ceimi i YkpaiHi ujodo 6iobe3neku ma 6ioemuku. Mazicmpu-6iomexHonoau npu
nposedeHH| HayKosux 00CAIOHEHb 3 HUBUMU OP2AHI3MAMU, PO3MOBCIOOMEHHI | ymunizayii suKopucmosysaHo2o
nabopamopHo20 mamepiasny NOBUHHI Kepysamucs i cmpo2o 00mpumysamucs npasosux ma emuyHuUX acrnekmis.

Knwuoei cnoea: 6iobesneka, bioemuka, oceimHili cmyniHb, 3006ysay suwoi oceimu, 6ionabopamopis, 30,
6iozaxucm.
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3B’A30K ny6aiKauii 3 nnaHOBMMM HayKOBO-AoOCAig-
HUMK poboTamu.

PoboTta BMKOHaHa 3 HAyKOBO-AOCNIAHOI Po6OTOHO
110/1-$-2023 «Perynauis BHYTPILWHbOKAITUHHUX MeXa-
Hi3MiB CTPECOCTIMKOCTI Ci/IbCbKOrocnoAapcbKMX POC/AUH
33 BMKOPWCTaHHA BYrNeLeBUX HaHomaTepianis». [ep-
YKaBHUI peecTpaLiinHuin Homep 004937060123U101993.

Bctyn.

TexHOreHHU Po3BUTOK B 19-21-Mmy cTOpivyax npu-
3BiB 10 NopyLeHHA 6anaHcy B biochepHoMy cepenoBu-
wi 3emni. CycninbCcTBO Yepes HOBI BIAKPUTTA nepcnek-
TUBHUX HaANPAMIB i HE 3HAHHI HaCNiAKiB BTPY4YaHHA B
ekocuctemMn i bioreoueHo3M ONUHMIOCA B MNACTLi, fAKa
BMHWMKNA SIK HAc/igoOK nonepeaHix BigkpuTTis [1-3].

BUCOKOTEXHO/IOTYHMIA PO3BMTOK Ta eDEKTUBHI MeTo-
An i 3axucHe obnagHaHHA He 3abe3neyytoTb NepcoHan
6ionabopaTopilt Ta cycninbCTBO B LiOMy Big, Biporia-
Hoi GionoriyHoi 3arpo3n. ToMy OCTaHHI AOCNiAKEHHA
B chepi megmuHux, biosoriuHMx Ta MiKpobionoriyHmx
HayK, NOTPiOHO HanpaBUTM Ha BUPIIEHHA HAATO BaXK-
NIMBUX 3aBAaHb. XasaTHe BiJHOLWEHHA Ta MOpPYLEHHA
TEXHIKM 6e3neKkn 4y NpaBu/l NOBOAMKEHHA B bHionoriy-
HUX NabopaTopiax CNPUAIOTb MOXKYTb BYTU MPUYMHAMM
NMOWMPEHHAM MATOreHHWUX iHdeKLin, 36UTKiB i HaBiTb
NleTaNbHUX HACNiAKIB HA BE/IMKMX 3a NJIOLLEI0 Cranaxis
PO3BUTKY 3axBOptoBaHHA. Hanpuknag, COVID-19 8 2019
p. Ta iH., AKi BUALWAN B OTOUYIOYe cepenoBuLLe 3 nabopa-
Topii [4-8]. Big BYEHMX Ta NpauiBHMKIB bionabopaTopil
i BAPOBHMYHMKIB CYCNi/IbCTBO OYiKYE YiTKMX i 3/1aroase-
HUX A, BUMArae He pU3MKyBaTU NpPU CTBOPEHHI, pO3-
MHOMEHHi Ta NpoBeAeHHI A0CNIAXKeHb 3 MAaTOreHHUMMU
WTaMaMn MIKPOOpPraHi3amiB, a TakoX 3 BignoBiganbHi-
CTIO BiIHOCUTUCD LWOAO BioeTnyHOT cknagosoi [8-11].

TakuMM 4YnHOM, 6iobesneka notpibHa He nuwe ana
npauiBHMKiB HGionoriyHnx nabopaTopii, a 1 gna cy-
CMiNbCTBA Ta OTOYYHOYOro NPUPOAHOro cepegosmiLa [9,
11-13]. biobe3neKa Ta 6io3axMCT 3meHLWYOTb nabopa-
TOpHi BiopusmKkK i cnpmaAtoTb HesneyHomy Ta HagiiHoOMy
BUKOPWUCTAHHI MiKpoopraHiamis i 36epiraHHi [14-16].
HazTto BaXknMBMM € BNPOBAAMKEHHA 3a3HAYEHUX NPaBu
NOBOAMEHHA | TeXHiKM Be3neKkn 3 mikpoopraHismamu B
bionabopaTopisx y HaBYanbHi NAaHU MeauUyHUX, biosno-
riYHUX, BioTEXHONOTIYHUX Ta iHWKX NpodinbHUX Kadeap
B yHiBepcuTeTax. Lle Byae cnpmATY HanexKHii niaroTosL
¢daxiBuiB 3 biobesneKkn Ta 6IOETUKM, a TAKOXK 3MEHLLIEH-
HIO 6i0NIOTIYHMX PU3KKIB 418 OTOUYHOYOro cepeaoBumLa i
NOANHK, 30Kpema [4, 6, 14, 16].

Merta gocnigKeHHs.

BWBUYMTM TEXHONOTIii Ta METOAM, AKi BUKOPUCTOBYIOTb-
ca B bioTexHoNOrii Ta MeguUMHI AN NepeLlKoAKaHHA
BMMNAAKOBIM Ajii NaTOreHHNX MiKPOOpPraHi3amis Ha ntoaen
abo X pO3MNOBCIOAMKEHHSA; [OTPUMYBATUCA GiOETUYHMX
HOPM B BIOTEXHONOTYHUX Ta MEAUYHUX JOCNIOKEHHSAX.

06’eKT i meTOoAMU JocnigKeHHS.

B HauioHanbHOMy yHiBepcuTeTi biopecypcis i npupo-
OoKopucTyBaHHA YKpaiHu (HYBIM YKpainun) Ha dakynb-
TeTi 3aX1CTy PocauH, bioTexHosoril Ta ekonorii 3 2012
POKY BMBYAETbCA HaBYasbHa AucumniiHa “biobesneka
Ta bioeTnKa”. LA HaByanbHa AMcUMNNiIHA po3paxoBaHa
ONA NiAroToBKM MaricTpiB oCBiTHbO-NpodeciinHoi npo-
rpamu «EKonoriuyHa biotexHosoris Ta bioeHepreTuka i
BXoAnTb A0 2 Linkny CneuianbHoi (baxoBoi) nigrotosky,
AK O60oB’A3K0BOT KOomnoHeHTM OMN [17].

JlekujiiHi i npakTU4Hi 3aHATTA 3 HA “BiobesneKka Ta
b6ioeTnka” pnsa 3p8060yBaviB BMLWOI OCBITU OCBITHBOTO

ctyneHa (OC) MaricTp 3i cneuianbHocTi 162 “bioTexHo-
norii Ta 6ioiHxXeHepia” 3abe3neyye BMNYCKOBa Kadeapa
ekobioTexHonorii Ta 6iopisHOMaHITTA, AKa Mae paxoBuit
HayKoBO-NeAaroriyHnin WwTaT i BignosigHe maTtepianb-
HO-TeXHiYHe 3abe3neyeHHs.

BuBYEHHA HaBYanbHOI aucumunaiHu “biobesneka Ta
6ioeTnKa” 3aK/Il0YAETLCS B HACTYNMHOMY:

® NPUMBEPHYTM yBary A0 aKTya/bHUX NMUTaHb «ynpas-
NiHHA BI0NIOMYHMMM PU3MKAMUY» LINSXOM aHai3y Ta BU-
BYEHHA N1a6OPATOPHUX NPAKTUK, METOAUYHUX BKA3iBOK,
03HAaMOM/NEHHA 3 MiXKHAPOAHWMM CTaHAAPTaMMU i HOp-
MaMu Ta iH.;

® CNpUATU YNPOBaAMKEHHIO Npasun bionoriyHoi bes-
nekun Ta 6ioeTUKM ANA HaBYaHHSA 3400yBayiB BULLLOT OCBI-
TH, LLLO MOKPALLMTb X 06i3HAHICTb B MUTAHHAX 3MEHLLEH-
HA BionorivyHux;

® PO3YMITU HAYKOBI i MOpasibHi aCNeKTM ynpaBAiHHA
[0CNiAXKYBAaHUM T€HOMOM, AOCATHEHHA FeHETUYHOI iH-
i pu3KuK ana biopisHOMaHITTS;

® 3HATW OCHOBHY NPaBOBY AOKYMeEHTaUjo Wwoao bi-
obe3nekn Ta 6ioeTuKu, WO € B YKpaiHi Ta CBiTi.

Ana cnpuliHaAmma Has4yasnbHO20 Mamepiany 8u-
Kopucmosytomsca  HacmynHi ~ memoodu:  NOSCHIO-
Ba/IbHO-INOCTPATUBHUIM,  PENPOAYKTUBHUWA,  MeTof
Npo6/1eMHOr0 BUKNALEHHA, EBPUCTUYHUI, @ TAKOXK A0-
CNiAHULbKUI MeToau Ta iH. Baxnansumu Kputepismu
y BMOOPi METOAiB HaBYaHHA € BHYTPILIHA aKTUBHICTb
3006yBayiB BULOI OCBITM, XapaKTep IXHbOI AisNbHOCTI,
CTYNiHb CAaMOCTIMHOCTI Ta TBOPYOCTI, Bif, YOro 3a/1eXunTb
yCnixX B HAaBYaHHi.

HasuanbHa gucumnniHa “biobesneka Ta HioeTnka”
BXOAMTb [0 UMKy chneuianbHoi (baxoBoi) Niarotosku
0608’A3K0BOT KOMNOHeHTM OMMM “EKonoriyHa 6ioTexHo-
noris Ta 6ioeHepreTnka”. BoHa po3paxoBaHa Ans 340-
byBauiB BMLWOI OCBITM i CKNAZAETbCA 3 2-X 3MICTOBMX
moaynis (1. MpuHuunu GionoriuHoi 6esneku; 2. biono-
riYHi PU3MKK Ta yNpasAiHHA HUMM), WO CTaHOBUTL 120
rogvH, 4 kpegutis EKTS. [1o KOXXHOro 3MiCTOBOro moay-
N BXOAMTb N0 4 NeKLiMHUX Ta 7 1abopaTOPHUX 3aHATD, A
TAKOX camocTiHa poboTa. Po3nogin roguH HacTynHWUi:
NeKuinHi 3aHATTA — 15 roa.; nabopaTopHi 3aHATTA — 15
rog.; camocTiliHa poboTta — 90 roa. 3HayHa yBara npuai-
NIAETbCA CaMOCTilHIN poboTi 3riAHO HagaHUMKU TeMamMU
3pobysayam OC Marictp, Wo cnpusae BUPOBAEHHIO Ha-
BMYOK Y CTYAEHTIB BUNTUCA | PO3YMITH.

BMBYEHHA HaB4YanbHOI AucumnaiHM “biobesneka Ta
bioeTnKa” 3aBepLIYETLCA CKNAAAHHAM EK3aMEHY.

Pe3ynbTatu gocnigyKeHHA Ta ix 06roBopeHHs.

CyTb 6iobe3nekn — ue 3BegeHHA 40 MiHiMyMy 3a-
rPo3n, BUKAMKAHOI bionoriyHMmmn ob’ektamu, aki byam
3MiHeHi npsmo abo 6esnocepeAHbO NOACLKOK AisfiNb-
HicTio [18]. B nekuiax ana 3gobysadvis OC “Marictp” 3
6ioTtexHonorii 6iobesneka Ta 6ioeTMKa pos3rnsfatoTbeA
AK OCHOBHA CK/1aA0Ba Npu NiarotosLi gaxisLis 3 bioTex-
Hosorii, MeAUUMHM Ta 3MEHLUEHHA 3arpo3un 340p0B’t0
nepcoHany 6ionoriyHoi nabopatopii [18, 19]. NopyLueH-
HA 6iocdepn Ha piBHI MONEKyN PO3rNALAETLCA fAK BXKe
AocnifrKeHa BYUEHUMMN Ta BUKOPUCTOBYETHCA Y BUPOOHMU-
urBi [20]. LLlo NpONOHYEMO MW — aHani3 PO3BUTKY HOBIT-
HbOI bioTexHo/oril, OCHOBAHOI Ha OCTaHHIX AOCATHEHHAX
HayKu Ta H6aveHHa ii B 36anaHcoBaHOMY po3BUTKY [21].
HeBin'emHOlO cKNagoBoto 36a1aHCOBAHOTO PO3BUTKY €
ekosnoriyHa 6esneka [1, 11, 21], To6To — CTBOPEHHA YyMOB
3 MiHIMaZbHUM PU3NKOM A1A NOLAUHU 3 BOKY OTOuYIO-
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yoro cepefoBuwa. Tak AK H6e3sneka noriyHo nos’A3aHa 3
PU3MKOM, MU PO3rnsgaemo 6iobesneky yepes HGiopusnk
[15, 16, 18, 22, 23].

CTpimKMIiA npopuB HionoriyHMX HayK B OCTaHHi 60
POKiIB MOCNPUAB BIAKPUTTAM, HAMBAXKNMUBILLE 3 AKMX PO3-
wudpysaHHA 6yaosu monekynun AHK [24]. BiakputTa Ta
pO3yMiHHA ByL0BU reHiB CPUAIO PO3BUTKY rEHETUYHOT
iHXKeHepii [24, 25]. Lle nocnpuano po3BUTKY CydacHoi
bioTexHonorii. | xou ftoan KopuctyBanmnca b6iotexHonori-
€10 3 JaBHiX AaBeH (NMBOBapiHHA, BUTOTOBNEHHA CUPIB,
BMHa, BUMiKaHHA xN1iba, Ta iH.) 3po3yminu i onncanu 6i-
O/10TiYHI MPOLLeCU He TaK AaBHO — He b6inble 200 pokis
Tomy [26, 27].

LLlo » Take 6ioTexHonorifA. Lle oTpMaHHA KOPUCHUX
ONA NOAMHM LiNbOBUX NPOAYKTIB 332 Aonomoroto 6iono-
rMYHUX areHTiB — MiKpPOOpPraHiamiB, BipycCiB, KNiTUH TBa-
PWH Ta pocavH [27, 28].

[0N0BHMM Yy LIbOMY NPOLLECi € 34ELUEeBNEeHHA Ta CNpo-
LLEeHHA BUpobHMLUTBA [27].

CydacHa bioTexHonoOriA, Le 3acTOCYyBaHHA MeTOZiB
in vitro Ta MeTOAiB, 3aCHOBAHWUX Ha 3AUTTI KANITUH Op-
raHiamiB, TaKCOHOMIYHO pi3HUX [24, 28].

3p03yMmifio, WO 3aCTOCyBaHHSA CydacHMX bioTexHos0-
rii NOBMHHO Y3rofKyBaTUChb i3 NpuHLMNamn 36anaHco-
BaHOro po3BuTKy [1, 2, 14]. Cama bioTexHoorisi He MoXKe
po3B’A3aTh BCi yHAAMEHTaNbHi Npobaemmn HaBKOAMUL-
HbOrO cepefioBMLLA i PO3BUTKY, TOMY NiAXia A0 OLiIHKK
nepcrneKkTUB B Uil ranysi NOBMHEH BYyTW peanicTMyHUM
[8]. TinbKM y BMNAAKY HAABHOCTI HaNEXHMX MPO30PUX
npoueayp 3abesneyeHHsa 6e3neKu i KOHTPOO Ccycnifb-
CTBO B Ljifiomy ByZie MaTU MaKCMMaJIbHI MOXANBOCTI A1A
OTPVMMAHHS KOPWUCTI Bif 3acTocyBaHHA GioTexHonorii i
6inblLOD MipPOIO 3 FOTOBHICTIO BM3HAE, NOB’A3aHi 3 Helo
NOTEHLNHI BUroam i pusmku [8, 13].

3apas icHye ABa OCHOBHMX HanpsmM cydyacHoi 6io-
TEXHONOrIT — 2eHeMuUYHa H#ceHepiAa | KAIMUHHA [HM#ce-
Hepisa. Came BOHM 3a6€3nevyoTb OTPMMAHHA LWMPOKOro
CneKkTpy 6ioNoriyHO akKTUBHUX pPedvoBMH (iHTepdepoHy,
iHCYNiHY, TOPMOHY pPOCTYy NOAMHW, BiTaMiHIB, BaKUMH
Ta iH.) [18]. focnogapcbke 3actocyBaHHA bioTexHosoril
Ha JaHOMY eTani PO3BMBAETHCA NEPEBAKHO B TPbOX ra-
Ny3X — OXOPOHi 340p0OB’A, CiNbCbKOMY rocnoaapcTai Ta
YyacTKoBo npommcnosocTi [11].

MpaKTUYHOIO CKNAJ0BOKD KOMepLjiani3aLii cydyacHoi
6ioTexHoorii 6yN10 CTBOPEHHA | NepemilLleHHs B AO0BKi-
na [feHemu4yHo modugpikosaHux opaaHizmie (TMO) [18,
24, 25]. TMO — 6yab AKWiA opraHiam, OKpim JHOACHKOrO,
B IKOMY FeHETUYHWUI MaTepian 3MiHEHW 3aBAAKN BUKO-
PUCTaHHIO MeToZAiB cy4acHoi bioTexHonorii [3, 24].

3rigHo MixKHapogHoi [deknapauii Pio, nepw Hix
BMPOBaAKyBaTN Byab AKi HOBITHI TexHoNOrIT HEOOXiAHO
CTBOPUTM pPeanbHO Aito4y CUCTEMY KOHTPOJIIO Ta 3aXMUCTY,
AKa 6 rapaHTyBasna 6e3neky Ana NOANHM Ta JOBKIANA [3,
14, 25, 26, 29, 30]. PilueHHA NPO BUKOPUCTAHHS HOBUX
6ioTexHo0riN NOTPiIGHO NpUMaTh Aunwwe nicna scebiy-
HOTO PO3MALY HAYKOBWX, HOPUAUYHUX, €KOHOMIYHUX,
coljianbHMX Ta eKONOTiYHNX acnekKTis [14, 25].

BnposagskeHHAa TMO Hanbinbw pocnigkeHe B 6io-
JIOTiYHIM Hayuj, WO NOB’A3aHO i3 MOXK/IMBUMM 3arposa-
MK, 6e3 po3B’A3aHHA AKUX cydacHa bBioTexHonoria He
MOXe byTu 6e3neyHoto TEXHONOTIED.

Hebe3ne4Hi mapKkepHi 2eHu. Tpu CTBOPEHHI KOH-
CTpyKuji TMO, wWo noB’A3aHO 3 CMNOHTaHHICTIO, HEob-
XiaHO BiabupaTy BAANI eK3emnaspy 3 HOBMMU BNacTU-
BocTAMK. Ana uboro 8 JHK peunnieHta BOYA0BYHOTH

cnewjianbHi MapKepHi reHu, AKi JaloTb MOXK/INBICTb PO3-
ni3HaTK Ti eK3emMnaapwu, AKi byam Baano amiHeHi [24, 25].
30e6inbWoro — ue reHu CTIMKOCTI A0 aHTUBIOTUKIB, AKi
TpaHCHOPMYIOTb i3 MIKPOOPraHi3miB, WOI MatTb AaHy
03HaKy. MapKepHi reHn QyHKLioHaIbHO He NOTPIbHI Mo-
AndikoBaHOMY OpraHiamy i BUKOPUCTOBYIOTbCA Ti/IbKK B
TEXHIYHUX LinsAx nig Yac sigbopy [29].

Hedoniku memodie eeHemuyHoi Mmodugpikayii. Ha-
CbOroAHi, reHeTMYHa TpaHchopmauia Ha MONeKynap-
HOMY PiBHi 4OBOJI CKMIA4HA TEXHO/ONIA — NepeHeceHHA
6a)KaHOro reHa y reHom 4Yy»KopifHoro opraHismy. [ns
LbOro BUKOPUCTOBYHOTb ABa METOAMN MEePeHOCY: BUKOPU-
CTaHHA 6aKTepianbHOI NNasmign-BeKkTopa, Koim noTpib-
HUI TeH BOYAOBYIOTL Y Naa3Mify, AKa Ma€e BNACTUBICTb
Nerko NepeHoCUTUCA Y KAITUHM iHWKX TBapuH abo poc-
NMH, TO6TO BYTM BeKTOopom nepegadi. MoTpanuswu y
KNITUHY peuenieHTa, nnasmiaa sbyanosyetbesa y AHK i ui-
NIbOBWW FeH CTAa€ YaCTMHOO BXe HOBOro, MoamndikoBaHO-
ro opraHismy. Llet meTog Halibinblue nowmnperHnin [12].

BukopucTaHHa «AHK rapmatu» [24]. MoTpibHUI reH
KOMiOKTb Ta HAHOCATb Ha MIKPOCKONIYHi MeTasieBi YacT-
Ku. CneuiaibHUI NPUCTPIN, 3apAAKEHUI LMMU YacTKa-
MW, OBCTPINOE KNITUHWU rocnofaps, NepemiLlytoumn reHu
y noro OHK.

0O6uaBa MeToaM XapaKTepUsyTbCA BEIMKOK HETOY-
HicTIO.

lopusoHmansHe nepeHeceHHA 2eHis. Le TpaHcdop-
MaLif reHeTUYHOro matepiany MixK KaitmHamm um AHK
HEeCnopifHeHUX BUAIB He NpUpoaAHUM waaxom [12].
MNepeHeceHHA BigbyBa€eTbcA NpU AOMNOMO3i cneujanb-
HUX TeHiB, AKi 3axmLLatoTb YyKopigHi AHK Big 3HMLLEH-
HA OpraHisMom rocnofapsa Ta AaloTb iM MOXKIUBICTb
BXMWTUCA B TEHOM KAiTUHWU rocnogapa [25]. Mpobaemn
3'ABNAIOTLCA, KOMWM BYeHi, ctBoptotoum MO, Biabupa-
I0Tb aKTUBHI reHn, ana nepeHocy AHK mix Buaamn Ta
CTBOPIOIOTb HOBI LWITYYHI reHu aaa Takux uinew. Migcu-
NOKOTb TOPU3OHTA/IbHE MEpPEeHeceHHA TeHiB TenJoBuUi
BMN/IMB Ta 3abpyaHIOBaYi (HanpuKknag, BaxKKi metanu abo
aHTMBIOTMKM). BU3HaUYeHHA peasnbHOi Hebe3nekn ropu-
30HTANIbHOTO NEePEHOCY reHiB LWe noTpebye oKpemMmx go-
cnigskeHsb [24, 25].

Brinus Ha 0oskinnsA. BnpoBagkeHHa TM-TexHonorin
B arpapHUi CEKTOP AEKNAPYETHCA AK SMEHLIEHHA HaBaH-
Ta*KeHHs Ha bioreoueHos i HaBiTb MOro 3aXMUCT.

Ona cTiikocTi npotn ¢itodaris BUKOPUCTOBYETHCA
reH 6akTepii Bacillus thuringiensis, WO NPOAYKYE TOKCUH,
AKUIN B KMLIEYHMKY KOMax BNOKYE nepeTpaBneHHaA Hinka
KapToni [30].

/Jlo ekocucmeMHUX pU3UKie MOXHA 8i0Hecmu:

® 11cbanaHc eKocUcTeM, CPUYMHEHUI NPAMOIO abo
6e3nocepeaHbOlO A€o NOAMHU Ha bionoriyHi 06’eKTu
Ta CTPYKTYPY ekocuctemu;

® 3HUKEHHS BMAOBOro NpMpoAHoro 6iopisHOMaHiT-
TA, LLLO BMK/IMKaHE AiANbHICTIO IOANHM.

OfHMM i3 HanpAMmiB BMBYEHHA i po3ymiHHAa HA, “Bi-
obesneKa Ta H6ioeTnKa” € HasABHICTb MPABOBUX ACMEKTIB
i HOPMATUBHUX AOKYMEHTIB Woao0 biobesnekn Ta bioe-
TUKMN.

KapmaxeHcokuli npomokon 3 biobesnexku KoHeeH-
uii npo bionoziyHe pizHOMaHIMmMs — OAWH 3 OCHOBHUX
Mi*KHapOAHUX [OKYMEHTIB, LLO PEryntoe nepemilleHHn
MO, 36epexeHHA i cTane BUKOPWUCTAHHA NPUPOLAHOrO
6ionoriyHoro pisHomaHiTTs 3, 13].

B €poneicbkomy Coto3i CTBOPEHO OfHEe 3 HalKpa-
LKMX 3aKOHOAaBCTB B cdepi KoHTposto 3a TMO. OCHOBHU-
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MW [OKyMeHTaMu E€Bponeicbkoro Coto3y B Ll ranysi €
anpektusmn 1829/2003 (npo moamndikoBaHi XxapyoBsi npo-
AYKTU Ta Kopmu), 1830/2003 (Mpo mMapKyBaHHA Ta BMICT
IMO), 1946/2003 (npo TpaHCrpaHW4yHe nepemilleHHnA
IMO), Ta OCHOBHWI AOKYMEHT — aAnpeKkTnaa 2001/18/EC
(npo HaBmMCHe BUBINbHEHHS Y AoBkinns TMO) [2, 7, 21,
24]. Woao YKkpaiHu, To Ham Liie NoTpibHO npaLoBaTh Hag
UMMM MUTAHHAMM.

BucHoBKM.

BuueHHa H/ “biobe3sneka Ta 6ioeTnka” cnpsmosa-
He Ha dopmyBaHHA y 3006yBadis OC “MaricTp” 3i cneui-
anbHocTi 162 “bioTexHonorii Ta bioiHkeHepia” Keanidi-
KOBaHOrO BiAgHOLLEHHSA A0 BionoriyHoi 6e3nekn nNtoanHn
i OTOYYOHOro NPUPOAHOIO CEPELOBULLA, A TAKOXK eTUY-
HOI NMOBEAIHKM 3 }KMBUMM OpraHiamamu, ocobanso npu
npoBeAeHHI HaYKOBUX AOCAIAMKEHD.

Ona CNpUAHATTA HaBYa/IbHOTO MaTepiany BWKO-
PUCTOBYIOTLCA HACTYMHi METOAM HaBYaHHA: MOACHO-
Ba/IbHO-INHOCTPATUBHUI, PEMNPOAYKTUBHUIN, METOZ, Npo-
6NeMHOro BUKNAAEHHA,  YAaCTKOBO-MOLIYKOBUM, abo
€BPUCTUYHUI, @ TAKOXK JOCNIAHULBKUIA MeTOAN Ta iH.

HO, “biobe3sneka Ta 6ioeTuKa” BXOguUTb 40 UMKAY

TUKA”. BOoHa po3paxoBaHa g5 3400yBaviB BULLOT OCBITK
i CKNMAJa€eTbcA 3 2-X 3MiCTOBMX MOAY/IB, WO CTAaHOBUTb
120 roguH, 4 kpeautis EKTS. 1o KOXHOro 3miCTOBOro
moayna BXoauTb No 4 NekuiiHux Ta 7 nabopaTopHUx
3aHATb, @ TAKOX CaMocCTilHa poboTta. Po3noain roavH
HACTYNHWUIA: NeKUilHi 3aHATTA — 15 roa.; nabopaTtopHi 3a-
HATTA — 15 roa.; camocTiiHa po6oTta — 90 roa.

3HaHHA 6iobe3nekn Ta GIOETUKM CNPUAE €TUYHUM i
MOPaNbHUM NPUHLMNAM 6iONOTIYHUX Ta MegUYHUX 40-
CNigXeHb.

MaricTpun-6ioTexHoM0OrM Npu CTBOPEHHI FeHEeTUYHO
3MIHEHMX OpraHiamiB MoBMHHI 6yTM BignNOBiAaNbHUM
33 HacNigKM y OTOYYHOHOMY MPUPOAHOMY CepesoBMLL
Ta CNPUATU YAOCKOHANIEHHIO HAYKOBMX Migxoais i meTo-
Ais ctBopeHHA TMO; npu npoBegeHHI HayKOBUX A0CAI-
OXXeHb 3 )XMBUMMW OpraHiamamu, po3noBCIOAMKEHHI | yTH-
ni3aLii BUKOPUCTOBYBAHOrO S1abopaTopHOro matepiany
NOBMHHI KepyBaTMCA | CTPOro AOTPMMYBATMUCA NPABOBUX
Ta €eTUYHWX aCMeKTiB.

MepcnekTMBKM NOAANbLUNX AOCNIAMXKEHD.

Y HacTynHi HaBYa/IbHi POKM NNAHYEMO PO3LLMPIOBATH
i HANOBHIOBATM NEKLIMHUIN | NPAKTUYHMI MaTepian ana

3p06yBayis OC “MaricTtp” iHpopMmaLlieto cyyacHUX AocCni-
OXeHb 3 6iobesneku Ta bioeTuKu.

cneujanbHoi (paxoBoi) MiAroToBKM 060B’I3KOBOI KOM-
noHeHTn OMM “EkonoriyHa bioTexHosoris Ta 6ioeHepre-
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HABYA/IbHA AUCUUNNIHA “BIOBE3NEKA TA BIOETUKA” — B 3ABE3NEYEHHI PAXOBOCTI CTYAEHTIB-BIOTEX-
HOAMoriB

Nicosuint M. M., Konomieupb 0. B., Amutpiesa O. €., LiypkaH P. M.

Pestome. B HauioHanbHOMY yHiBepcuTeTi biopecypcis i NpMpoaoKopucTyBaHHA YKpaiHu (HYBIl Ykpainu) Ha da-
KY/IbTETi 3aXMCTY POC/NH, BioTexHooril Ta ekonorii 3 2012 poKy BUBYaETbCA HaBYaibHa aucumnaida (HA) “biobes-
neka Ta 6ioeTmka”.

MeTa pob0oTU: BUBYMTU TEXHOMOTIT Ta METOAM, AKI BUKOPUCTOBYIOTbCA B BioTexHoOriT Ta meauumMHi ana 3ano-
6iraHHA HEHaBMWCHOMY BMJIMBY MaTOreHiB i TOKCMHIB Ha NoAMHY abo iX BMNAgKOBOMY PO3MOBCIOAMKEHHIO; A0-
TPMMYBATUCA €TUUYHUX | MOPaNbHUX HACNIAKIB B HIOTEXHONOTNYHUX BiAKPUTTAX Ta BioMmeanyHUX gocarHeHHsax. HA,
“biobe3neka Ta bioeTnka” po3paxoBaHa ANA MiArOTOBKM MAricTpiB OCBITHbO-NpodecinHoi nporpamu «EKkonoriyHa
bioTexHosoris Ta 6ioeHepreTnka» i BxoauTb Ao 2 LUukny CneuianbHoi (daxosoi) niarotosku, ak O60B’A3K0BOI KOM-
noHeHtn OMM “EkonorivyHa b6ioTexHosoris Ta 6ioeHepreTnka”. BoHa po3paxoBaHa gns 3406yBadviB BULOT OCBITH i
CKNaJa€eTbCA 3 2-X 3MICTOBMX MOAYANIB, Wo cTaHoBUTb 120 roguH, 4 KpeauTis EKTS. 1o KOXKHOro 3micTOBOro moaynsa
BXOAMTb MO 4 NekuinHMX Ta 7 1abopaTopHMX 3aHATb, @ TAKOXK CaMOCTilHa poboTa.

MeToam HaBYaHHA: MOACHIOBA/IbHO-IOCTPATUBHUI, PENPOAYKTUBHUIN, MeToL NPOBAEMHOr0 BUKNALEHHA, Ya-
CTKOBO-MOLIYKOBWIA, aB0 €BPUCTUYHMUIA, @ TAaKOXK AOCNIAHULBKMIA METOAM Ta iH.

BuBueHHAa HA, “Biobe3neka Ta H6ioeTnKa” 3aKNOYAETHCA B HACTYMHUMY: NPUBEPHYTU YBary 40 aKTyasbHUX MU-
TaHb «yMpaBAiHHA GIONOFNYHUMU PUBMKAMU», @ TAKOXK OOCAIAMKEHHSA BigMNOBIAHUX €TUYHUX MiPKYBaHb; CNPUATK
YyMNpPOBAAKEHHIO OCHOBHMX Npasua biobesneku Ta 6iosaxmncTty y poboTy 3i CTyaeHTaMK; PO3YMITU NPUHLMMM T Me-
XaHi3MM MaHinynoBaHHA reHOMaMM, LOCATHEHHA FEHETUYHOI iHXXeHepii Ta Tepanii, a TaKoX pAay cydacHUX bioTex-
HO/OTiM, IX KOPUCTb | PU3NKKN A1A BiOPiSHOMAHITTA NAaHeTW; 3HaTU OCHOBHI NPaBOBi OKYMEHTM Ta AOMOB/IEHOCTI
B ranysi 6iobesneku. HA, “Biobe3neka Ta bioeTuKa” cnpsimoBaHa Ha GopmyBaHHsA y 3406yBadis OC “Marictp” 3i
cneujanbHocTi 162 “bioTexHosorii Ta bioiHXeHepis” KBanipikoBaHOro BigHOLWeEHHA A0 bionoriyHoi 6e3nekn NanuHU
i OTOUYHOUOro NPUPOAHOTO CepPeaOBULLA, @ TAKOXK ETUYHOT MOBEIHKM 3 X KUBMMM OpraHismamm, 0cob61MBO Npu Npo-
BeZ,eHHi HAyKOBUX AOCNIAKEHD.

KnrouoBsi cnoBa: 6iobesneka, 6ioeTmka, OCBITHIl CTyniHb, 3406yBay BMLWOI ocBiTK, BionabopaTtopis, N30, biosa-
XMCT.

EDUCATIONAL DISCIPLINE «BIOSAFETY AND BIOETHICS» IN PROVIDING THE PROFESSIONALISM OF
BIOTECHNOLOGIST STUDENTS

Lisovyy M. M., Kolomiiets Yu. V., Dmytrieva O. E., Tsurkan R. P.

Abstract. At the National University of Life and Environmental Sciences of Ukraine (NUL&ES of Ukraine) at the
Faculty of Plant Protection, Biotechnology and Ecology, since 2012, the academic discipline (ED) «Biosafety and
Bioethics» has been studied.

The purpose of the work: to study the principles of isolation, technologies and methods used to prevent the
unintentional exposure of pathogens and toxins to humans or their accidental spread; to observe ethical and moral
consequences in biological discoveries, biomedical achievements and their application both in the field of genetic
engineering and in the field of development of biological agents. ED «Biosafety and Bioethics» is designed for the
preparation of masters of the educational and professional program «Ecological Biotechnology and Bioenergy»
and is included in the 2nd Cycle of Special (professional) training as a Mandatory component of the «Ecological
Biotechnology and Bioenergy» EPP. It is designed for students of higher education and consists of 2 content modules,
totaling 120 hours, 4 ECTS credits. Each content module includes 4 lectures and 7 laboratory classes, as well as
independent work.

Teaching methods: explanatory-illustrative, reproductive, method of problem-based exposition, partially-
research, or heuristic, as well as research methods, etc.

The study of the ED «Biosafety and Bioethics» consists in the following: draw attention to the topical issues of
«biological risk management», as well as the study of relevant ethical considerations; promote the implementation
of the basic rules of biosafety and biosecurity in working with students; understand the principles and mechanisms
of genome manipulation, the achievements of genetic engineering and therapy, as well as a number of modern
biotechnologies, their benefits and risks for the planet’s biodiversity; know the main legal documents and agreements
in the field of biosecurity. ED «Biosafety and Bioethics» is aimed at the formation of «Master’s» degree holders in
the specialty 162 «Biotechnology and Bioengineering» of a qualified attitude to the biological safety of humans and
the surrounding natural environment, as well as ethical behavior with living organisms, especially when conducting
scientific research.

Key words: biosafety, bioethics, educational degree, student of higher education, biolaboratory, GMO,
bioprotection.
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Perepelova T. V., Marchenko K. V., Lunkova Yu. S., llliashenko Yu. I.,
Semenenko I. P, Lygova L. O., Koval Yu. P.

USE OF DIGITAL TECHNOLOGIES IN THE PROCESS
OF TEACHING EDUCATIONAL DISCIPLINES

Poltava State Medical University (Poltava, Ukraine)
t.perepelova@pdmu.edu.ua

Modern higher education today actively uses the format of distance learning and informatisation of the educa-
tional process. That is why the use of computer technologies and the Internet can ensure high-quality teaching of
disciplines. The Moodle digital system allows you to use the latest computer and mobile technologies to organise an
innovative educational process, develop interactive teaching methods and the latest assignment formats, create dis-
tance learning courses and e-learning resources, and increase student motivation. Modern means of distance learn-
ing include electronic library sources, video meetings (Google Meet, Zoom), distance learning platforms (Office 365
Teams, Moodle, Google Classroom), messengers (Telegram, Viber), etc. The use of computer technology in education
today is an important step towards the productivity of the learning process and improving the quality of education,
gaining and improving knowledge. Today, there is a demand among higher education teachers for the use of modern

online platforms to facilitate distance learning while participants in video conferences are located anywhere.
Key words: new technologies, higher education, digital system, distance learning, virtualised space.

Introduction.

Modern higher education today actively uses the
format of distance learning and informatisation of the
educational process. That is why high-quality teaching
of disciplines cannot be carried out without the use of
tools and opportunities provided by computer technol-
ogy and the Internet. Computer technology is now an
integral part of student learning, distance learning and
quality teaching.

The emergence of new digital technologies, the
openness and transparency of educational systems, and
the transition of the educational process to a virtualised
space allow higher education institutions (HEIs) to ex-
pand their capabilities to create modern generation in-
formation and educational environments that allow for
a new form of relationship and communication between
all participants in the educational process.

Higher education institutions are actively implement-
ing online education programmes, which makes learning
much more productive and convenient for teachers and
students, considering both parties’ needs. Using such

technologies allows for various ways to evaluate the
educational material, providing a deeper immersion in
the topic of discussion compared to traditional forms of
education.

The integration of information and digital technolo-
gies into the educational process more effectively solves
several didactic tasks, namely, makes the class more vi-
sual and interesting; increases the intensity of the learn-
ing process; provides instant feedback; activates mental
abilities; forms a stable motivation for cognitive activity;
engages passive students; forms elements of abstract
and logical thinking; develops skills and abilities to en-
sure information and digital competence; promotes in-
dividualisation and intensification of learning.

One of the areas of application of information and
communication technologies in education is distance
learning or the use of some of its elements. Distance
learning ensures interactive interaction between stu-
dents and teachers in the learning process, provides
students with the opportunity to work independently
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