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About RADIUM

Today, the key element of Belarus's national energy policy is to secure sustainable
energy and reduce energy import dependence, which stands around 85%, mainly
consisting in crude oil and gas. Giwen this energy priority and t he c o umodest y 0 s
natural resources, the Government of Belarus decided to invest in nuclear energy by
commissioning two nuclear generators for electricity production , for a total capacity of

2,400 MWe. The construction of the first unit of the Belarusian nuclear power plant
(BeINPP) has been completed in November 2020 andthe plant integrated in the
electrical system of the country. The physical start-up of the second unit is expected in
autumn 2021 [1]. Belarus has thus becone a newcomer country in the nuclear energy
world.

A nuclear power program requires careful planning, preparation and investment in time

and human resources taking into account that the number of specialists for safe nuclear
power plant (NPP) operations and related infrastructures will grow every year. Belarus
intends to become a full-fledged member of the nuclear industry, adopting all the safety
measures necessary in this field and to assuage the concerns of the neighboring
countries. According to the International Atomic Energy Agency (IAEA) approach, the
requirements of a nuclear education program have to be based on high standards of
education and training, with an inherent adherence to a strong safety and security
culture. Hence, appropriate curricula need t o be developed and
Higher Education Institutions (HEIS).

The idea and strategy of RADIUM corresponds to the key priorities of the National
Program OEducati on anidl-202% approved by the Couriil of o r
Ministers (Resolution of No. 57 of January 29, 2021) with itssubprograms 0 Speci al i
Training for nuclear eneag gyystasmmd ofDelvieasmem

well as to the Decree of the Minister of EAd
approaches to the development of the education system of the Republic of Belarus till
2020 and for the future til]l 20306 ( Novembe

Moreover, it is important to stress that the nuclear industry is an international,
intertwined business. The requirements for safety in nuclear industry are extremely
stringent all over the world, going beyond -cultural differences and disciplinary
applications. In such conditions, the internationality aspect acquires particular
importance and relevance, and makes it possible to familiarize with the best practices in
nuclear and radiation safety, including the training of specialists in other countries.

Therefore, the aim of RADIUM is to promote qualified education in Radiation Protection
and Nuclear Safety Cuture (RP&NSC) in Belarus. To this purpose, the partners will

1 Map the National Nuclear Safety Standards, labor market needs & educational

5
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proposals in the domain, and develop a Policy Paper thatwill take into account the EU
best practices and international standards;

T Train the Belarusds academic staff i n
Protection; Knowledge transfer in Nuclear Safety Culture;

9 Design and implement a course of studies at the Master level, in line with the
Bologna system, in cooperation with EU partners, which will be accredited by the
Bel arusds Mi niis2024andadoptéble throughout the Country.

Dissemination and exploitation activities,
quality  assurance  procedures and ]

Belarusian partner HEIs
management process support the overall

design and implementation of RADIUM B EilEE S Unversiy (el
project. Belarusian State University Informatics

and Radio-electronics (BSUIR)
For this purpose, six Belarusian University,

covering most of the
partners of RADIUM project and will serve

Polotsk State University (PSU)

Polessky State Uniersity (PolesSU)
Francisk Skorina Gomel State University

both .as. d'evelo?ers (GSU)
Facilitiesnmasftoerr atsh ep ric Yanka Kupala State University of Grodno
The EU Unversities involved all have a (YKSUG)

long-lasting and deep experience in
Radiation Protection and Nuclear Safety EU partner HEIs
Culture and have developed in the past

. _ ) i University of Bologna (UNIBO)
their own curricula in the field.

Universitat Politecnica de Valéncia(UPV)
The expected result will be an innovative
Master program paying a special atention Hochschule Mannheim University of

to practical applications by setting up up - Applied Sciences (HSMA)
to-date didactic laboratories at Belarusian

partner HEIs and offering traineeships for enrolled students at institutions and
companies active in the field of nuclear safety and radiation protection. The practical
aspect is also considered for the academics thougha ot rtaegtnr ai ner sé ( To’
i.e., professional instruction, including training, for the teachers-to-be. Ideally, a first
generation of teachers will be formed during the project implementat ion, and this first
group of fully trained teachers will continue the work raising the new generations of

instructors. The end result will be a Country-wide education framework of great impact:
the capability of handling the new nuclear industry safely and effectively.

HasseltUniversity (UHassel)
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Introduction

This Policy Paper, which is the Deliverable 1.3 of RADIUM, is a general reference
document for the training of teachers and for setting up the Master program in
Radiation Protection and Nuclear Safety Culture (RP&NSC).

The Belausian State University, being the leader of WP1 has collected information on
the needs and problems in RP&NSC education in the country, as well as on the related
labor market, in full collaboration with the other 5 Belarusian universities.

The aims of this data collection & analysis are:

1. To provide an inclusive understanding of the academic issues and needs of
Belarusian HEIs as well as to improve the knowledge on the local stateof-the-art
through an accurate evaluation of the obstacles and opportunities, either administrative
or academic.

2. To identify local stakeholders that could help to gather further feedbacks on the
state of the art and the needs of the local labor market and the expectations of the
latter on the role of the universities.

3. To set up a Master of Science (MS) degree program and integrate it at national
level.

4. To evaluate the criteria for integration of the new MS program at national level.

5. To define an efficient training system methodology for the Belarusian staff.
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Section 1.

1.1 Background: National Programs and Nuclear Legislation.

THIS IS WHERE
WE ARE LOCATED IN THE WORLD

Figure 1. Belarusin the world map

As can be seen in Figure labove, Belarus is located between the EU and the Russian
Federation, both of which are areas of intense nuclear power exploitation.

The sysem of nuclear and radiation safety in the Republic of Belarus is characterized by
the following features [2]:

1 centralized State policy;

9 strict compliance with the requirements of IAEA to ensure nuclear and radiation
safety;

1 licensing the activities related to the use of nuclear energy and the management
of ionizing radiation sources;

9 strict control and surveillance over nuclear materials and ionizing radiation
sources;

1 independence of the state regulation, control and surveillance in the sphere of
nuclear and radiation safety both from the public and from any private or public body
working in the area of nuclear energy and ionizing radiations, or making use thereof.

Taking as guidance the documents of IAEA, of the Russian Federation andof other
countries with advanced atomic power energy, Belarus is creating the national system of
legal regulation in the sphere of atomic power, and of nuclear and radiation safety. This
system has a hierarchical structure, thus all subordinate levels must align with higher
ones, as outlined in the figure 2 below.
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Figure 2. Pyramid-shaped structure of the National Nuclear Legislation

The legal regulatory framework for the development of nuclear and radiation safety in
the Republic of Belarusis comprised of the following m ain documents.

T Law of the Republ i3cof June 18820194 @nuradiatinn safeély8
defining the basis of legal regulation in the sphere of radiation safety of the population.
It is aimed at creating the conditions for the protection of life and h ealth from the
harmful effects of ionizing radiation.

fLaw of the Republ i-8ofduly 30820808 &0n the Atomic £@ver
Use" that regulates the location, design, construction, commissioning and operation,
including its limits and extension. It also disciplines the decommission of nuclear
installations and (or) storage facilities, the management of nuclear material in a nuclear
facility, including the storage of spent nuclear materials and (or) operational radioactive
waste, as well as any other apect in the sphere of nuclear energy.

It is also important to mention t he Law of the Republic of Belarusn 3 83%f May 12,
2012 "On the legal regime of territories exposed to radioactive contamination as a result
of the disaster at the Chernobyl nuclear power plant”. In accordance with it, the zones of
radioactive contamination include the territories with t he density of soil contamination
with the radionuclides cesium-137 from 1 Ci/km?, or strontium-90 - from 0.15 Ci/km?, or
plutonium -238, 239, 240- from 0.01 Ci/km?.

In the Republic of Belarus, a radiation monitoring system has been created and included
in the national environmental monitoring system [3]. It consists of a wide network of
observation points and accredited laboratories. Atmospheric air, soil, surface and
underground waters are the main objects of monitoring of these laboratories. Table 1
shows values of the contaminated areas in Belarus.

9
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Table 1.Number of settlements of the Republic of Belarus situated in the contaminated area
(01/01/2020 [4]

Region Total* Zone with | Zone where | Post-
periodic resettlement is | resettlement
radiation control | allowed zone
(1-5 Cilkm?) (5-15 Ci/lkm?) (15-40 Ci/km?)

All country 2166/2051 1726 318 7

Brest 104/102 98 4 -

Gomel 1197/1132 896 229 7

Grodno 84/83 83 - -

Mogilev 690/644 559 85 -

Minsk 91/90 90 - -

Vitebsk - - - -

*in the numerator & the total number of settlements, in the denominator & the number of settlements
where the population lives

Radiation safety aspects have been integrated into the following National Programs [5]:

T The National Program OEnvironmental IPr ot
Resources for 201®2 0 2 0 6 . One of its main goals is
monitoring of the environment around the Belarusian NPP that has to meet modern
requirements for ensuring the safety of a nuclear facility as well as climate change
mitigation and reduction greenhouse gas emissions.

i The National program on overcoming the consequences of the disaster at the
Chernobyl NPP for 201162015 and for the period up to 2020. The main goal of the
program is further reducing the radiation risk for people, facilitating sustainable socio-
economic development of the affected territories ensuring radiation safety
requirements.

T The National Program OHigh Teckldxh®da ®bdg.i e@r
of the goals of this program is to implement activities ai med at increasing BelINPP safety
and efficiency.

Together these programs are developed in accordance with the priorities of the
National Strategy for Sustainable SocioEconomic Development of the Republic of
Belarus for the period until 2030.

Based on the IAEA approach, theNational Nuclear Program for training specialists was
established in 2008.1t was first commenced asa separate State Program and then it was

10
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embedded into the State Program for Higher Education Development (2015 & 2020,
2021-2025).

Belarus boasts of being one of the founders of the International Nuclear Information
System (INIS) in 1970, which hosts one of the world's largest collections of published
information on the peaceful uses of nuclear science and technology, in line with the
IAEA's mandate. INIS is operated by the IAEA in collaboration with over 130 countries,
including Belarus, which has been interacting independently with it since 1992. The
Belarus INIS Centre is situated at the International A. Sakharov Environmental Institute
(ISEl)of Belarus State University[6]. The main fields of publications provided to the INIS
database by Belarusian sciatists are presented in Figure 3

M Nuclear Physics, Nuclear Energy etc.

M General Physics and Condensed Matter
m Materials Science

M Environmental Sciences

M Life Sciences

m Others

Figure 3. The main fields of publications provided to the INIS database

Every country with a nuclear industry has to create and maintain a national portal of
nuclear knowledge integrated into the global system of nuclear knowledge
management. Today, under the auspices of IAEA numerous national and international
portals of nuclear knowledge are active in Europe, and everywhere else in the world
Belarus has its own Nuclear Education and Training Portald BeINET Figure 4 shows its
main page. All software on the portal is free and based on the electronic system eLah a
client-server architecture developed at BSU.

11
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usian Nuclear Education and Training Portal - Bel@'l

s

MAIN PAGE INFORMATION CENTER COLLABORATION

Figure 4. The BeINET main page [7]

1.2 Belarusian Higher Education System. BY Universities

participating in the project and theirt  eaching potential

Higher education in the Republic of Belarus is under the supervision of the Ministry of
Education, which is responsible for the accreditation and licensing of HEIs and for
developing and applying the State Educational Standards. The higher education system
includes three levels The first level leads to a Bachelor or Specialist degree diploma
after 4 or 5 years of study respectively and depending on the field of study ; the second
level delivers a MS degree after one or two additional years following the first degree .
The third level aims to the training of highly qualified personnel , through a two-level
system of scientific degrees. The first isnamed Candidate of Sciences. It requires at least
3 years of study and a public defense of a thesis. Then, the student is awarded the
degree of Candidate of Sciences which is analogue to the Ph.D. The secand level is the
degree of Doctor of Sciences. Holders of a Candidate of Sciencesdegree prepare a
thesis that is defended publicly.

1.2.1 P2 - Belarusian State University (BSU)

BSU is a public university founded in 1921 and the leading university in the Republic of
Belarus. According to major international rankings, BSU isin the 1.5 % of world leading
universities with 28,500 students. Quacquarelli Symonds(QS) Wald University ranking
places BSU among the TOP25 list of the best universities in the region of Eastern
Europe and Central Asia. The core of BSU is made of the academic community of
teachers, researchers, students and postgraduate students. Today BSU enigys more
than 3700 teaching staff members including 10 academicians of the National Academy
of Science of Belarus, 13 Corresponding Members of the National Academy of Science
of Belarus, 400 Doctors of Science and 1870 PhD degree holders. With 17 Facultseand

12
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8 Educational Institutes, Lyceum and Law College, BSU is acting as an integral
educational and research complex being the national leader in international cooperation
in education and science. In its international activities BSU follows its strategicpriorities
set in the 201662020 International Strategy, being an integral part of the general
development strategy of the university. Academic exchanges, joint research and
educational programs are implemented in the framework of more than 500 internation al
agreements with institutions from Europe, Asia and America, as well as scientific and
commercial organizations around the world. BSU is a member of the Eurasian
Association of Universities, the European University Association, the University Network
of the Central European Initiative, the University Network "Baltic University Program",
Baltic Sea Region University Network, IAESTE) mention just a few. Between 35 and 40
international projects (Erasmus+, EU CrossBorder Cooperation, DAAD, FPBBelarus,
CIMO etc.) are implemented at the BSU annually. BSUtakes actively part in and
promotes project proposals focused at modernization and building capacity of
university management, enhancing quality of education, organization of mobility and
development joint programs and cooperation.

4 Doctors of Sciencesin Chemistry, 5 Candidates of Sciencesin Physics and Chemistry
participate in the RADIUM project.

1.2.2 P6 - Belarusian State University Informatics and Radioelectronics (BSUIR)

BSUIR was founded in 1964 asvlinsk Radio Engineering Institute. The modern structure
of BSUIRhas 29 departments in 10 faculties offering 40 first degree programs and 15
Ma st er 0 sprogramg with ever 16.000 students. The Faculty of Radio-engineering
and Electronics have intheir ranks over 80 lecturers including 63 Doctors of science and
PhDs. Scientific findings of the Faculty staf in the area of modern radio -engineering
micro- and nano-electronics computer methods of data processing and the design of
systems and devices have a implementation in many branches of industry. The faculty
of Computer-Aided Design is a very innovative and dynamically developing faculty. Over
150 lecturers, besides teaching duties, are working on the development of automatic
information systems, electronic technology and engineering and human engineering
and ergonomics. BSUIR has bilateral agreements with 164 HEIs and research centers in
45 countries. It participates in the 7" Framework Program, INTAS, Erasmus+, Russia
Belarus Union State Program, IABTE, etc. BSUIR scientists are engaged in 18
international research projects financed under the Belarusian Republican Foundation for
Fundamental Research andunder international contracts on the development and
supply of science-intensive products and services.

It is planned to involve 14 university employees in the implementation of the RADIUM
project, including 6 people with doctoral degrees . BSUIR provides training for students
in the area of Electronic and Information Control Systems of Physical Instalations.

13
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1.2.3 P7 - Polotsk State University (PSU)

PSU was founded by Jesuits as a University collegeufider the same rector as Vilnius
University) in 1581. It was closedand then reopened a number of times for different
reasons mostly political. In 1993 it became a comprehensive university in the
independent country of Belarus. Unlike most universities in the country it has a
combination of Technology, Engineering, Natural Sciences, Humanities, Law, and
Economics allowing merging different study/research fields and making them inter- &
trans-disciplinary. It is located in one of the most industriali zed areas of the country with
thousands international, national, and regional large-scale enterprises and SMEs.
Offering a wide range of study programs, it satisfies the demands of the regional,
national, and international labor market : 95. 7% of the Firs9%l%ycl
of the Second QGrempoyed withim tava wearsfrens graduation, which
is one of the highest indices in the country and in Europe. Collaboration with business is
not only oriented to Research Development and Innovation (RDI) it also renovates the
existing study programs and shapes new ones equipping students with the most
updated knowledge, skills, and competences demanded by employers. PSU has7020
students in total. It counts 7 faculties, 25 academic departments 45 bachelor-level, 30
master-level, and 19 doctorate-level study programs, 7 internationally recognized
double-degree study programs at the bachelor and master levels, 12 memberships in
international organisations, 19 internationally recognized experts, 136 international
small-, medium-, and large-scale projects in the last 10 years.

The project "RADIUM" is planned to attract 10 University employees, including 1 PhD in
Physics and Mathematics, 3 PhD in Engineering, 1 engineeresearcher of physical and
mathematical Sciences, 2 of master of technical Sciences.

1.2.4 P8 - Polessky State University (PolesSU)

Polessky State University (PolesSU) is upo-date University of innovative type founded

in 2006 and located in the heart of the Polessye region in the Republic of Belarus, one of
the most important educational and scientific centers of the Polesye. PolesSU with over
3.000 students has 12 Departments in 5 Facultis (Biotechnological Faculty, Engineering
Faculty, Healthy Way of Life Organization Faculty, Economics and Finance Faculty,
Continuous Training Faculty), Lyceum with classes specialized in economics, physics and
mathematics, chemistry and biology, sports, and Technological park "Polesye”. PolesSU
of fers 20 Bachel orods degr eand® Postgradaate Studie8 Ma
(Ph.D.) programs.Today PolesSU employs 159 teaching staff members including 79with
Doctor of Science and PhD degree holders.PolesSU has 5 appliedresearch laboratories,
3 of which well equipped to study various parameters of any biological object: DNA and
Cell Technologies in Crop and Livestock Production, Innovative Technologies in the
Agro-industrial Complex, and Longitudinal Studies. Specialists from the faculties of

Biotechnology and Healthy Way of Life Organization are involved in the implementation
14
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of the Radium project. In particular, specialists in Biochemistry, Hematology with focus
on radiation medicine, Ecology - including radioactive contamination and plant
protection - will participate in the project. PolesSU has more than 80 bilateral
agreements on international cooperation with educational institutions and other

organizations. PolesSU implements cooperation with UNDP to create an innovative
platform for the development of technologies and entrepreneurship in the territories

affected by the Chernobyl disaster and participates in the project "Synergy of
educational, scientific, managerial and industrial components for climate management
and climate change mitigation" (CLIMAN, Erasmus+ Program) took part in the State
Program of the Republic of Belarus on overcoming the consequences of the disaster at
the Chernobyl nuclear power plant, in the EU project "Formation of an entrepreneurial
environment for the production of organic berries in the transboundary regions of

Ukraine and Belarus" ( Eur opean Uni onds internati onal
"Ecological education for Belarus, Russia and Ukraine" (Tempusknd in the project
0Science, Technol ogy and I nnovati onEabternt er n

Partnership Countries Plu® EaP PLUS As a result, the innovative industrial cluster in the
field of biotechnology and green economy was created on the basis of the PolesSU in
cooperation with public and private enterprises, and it was registered on the European
Cluster Collaboration Platform in 2018.

1 Doctor of Medical Science in Pathological Physiology and Occupational Medicine, 3
Candidates of Biological Sciencein Biochemistry, Ecology and Plant Protectionand 1
Candidate of Medical Science in Cardiology take part in the Radium Project
implementation at the PolesSU.

1.2.5 P9 - Francisk Skorina Gomel State University (GSU)

GSU is a leading university of BelarusianPolesye!, and was recognized by the national

and world scientific community. The University is known for its high educational
potential, being one of the largest research and development, academic and cultural
centers of the Republic of Belarus. 1360 employes work at Francisk Skorina Gomel

State University today, including a teaching staff of 587 members. Among the latter,

there are 44 Doctors of sciences, 33 professors, 242 candidates of sciences, 216 docents.
Masterdos degree pr ogr anmspeciadtiese posagvaduate dob 4@ fc
specialties and doctorate for 6 specialties. The university has 3 dissertation defense
councils in 4 specialties, including the doctoral one. The main forms of scientific activity

of GSU involve implementation of fundamental, applied and contractual research works;
organization and conduct of scientific conferences and seminars; training of highly
qgualified scientific personnel ; organi zati

Polesye is a natural and historical region that includes Eastern Poland, Belarui#Jkraine

border and Western Russia.
15
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exhibition and information activities on promo tion of science through the media;
invention and innovation; publications of scientific literature (monographs, journals,
collections of articles and abstracts). International cooperation of GSU is reflected in the
development of contacts and contracts with foreign partners, the implementation of
joint projects and programs, participation in international conferences, organization and
holding of international events with participation of specialists from foreign countries.

1 doctor of sciences in Physics,7 candidates of sciences in Physics, 2 Masters in Physics
participate in the RADIUM project.

1.2.6 P10 - Yanka Kupala State University of Grodno (YKSUG)

YKSUG is one of the most important educational and scientific center of the Republic of
Belarus and among the top three universities of Belarus according to Webometrics
Ranking and the leading regional higher education institution. YKSUG is a classitype of
university and consists of 14 faculties including in total about 60 training and scientific
research laboratories, 4 colleges, the Institute for Professional Skills Upgrading and
Retraining, a Publishing center, and a Technopark. Located in the heart of Europe,
YKSUG offersinternational experience, high quality education, world -class research and
cutting-edge innovation. YKSUG is a full member of the Baltic Sea Region University
Network (BSRUN), European University Association (#A), Eurasian Association of
Universities (EAU), the Baltic UniversityProgram (BUP) and others. The YKSUG has a
wide experience in international projects implementation (both as a coordinating
institution and as a partner) within Erasmus+, Tempus, Erasmus Mundus, EU
CrossBorder Cooperation programs and others. YKSUG has sustainable partnerships
with over 150 overseas universities and 15 research centres through cooperation
agreements. YKSUG provides BA, MA and PhD programs for about 1P00 students,
both domestic and international. Full-time, part-t i me and di st ant Ba:
programs are provided in 58 specialties.

6 PhD, Associate Professors; 2 Professors of Physical and Mathematical Sciences take
part in the RADIUM action.

1.3 A map of the Belarusian nuclear educa tion system

It should be noted that the formation of nuclear safety culture in Belarus is a difficult
task that requires to be developed in parallel with the development of nuclear power
and nuclear waste management facilities. It also requires taking into account the
Chernobyl disaster and its consequences for Belarus.

Since 2008, 3 Belarusian Universities (albcated in Minsk), and precisely

1 the Belarusian State University andthe International Sakharov Environmental
Institute (ISEU)of the Belarusian Sate University;
1 the Belarusian State University of Informatics and Radioelectronics;
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1 the Belarusian National Technical University

have been participating in the implementation of the State Program of the Republic of

Belarus "Training for the Nuclear Power Industry of the Republic of Belarus" for 2008-

2020 (approved by the Resolution of the Council of Ministers of the Republic of Belarus

No. 1329 dated September 10, 2008) In 2016 this State Program was reorganized into
"Education and Youth Policy" Program for 2016-2 020 ( Subpr ograms 0Sp¢
for nucl ear energy6é and oDevel op me)awhichoid t
extended till 2025.

Since the beginning of their participation in th is State Program, the abovementioned
universities have been actively establishing relations with:

1 Energy facilities, potential employers of graduates, primarily the Belarusian
nuclear power plant;

1 Manufacturers of equipment for purposes related to the nuclear industry, such as
suppliers and developers of nuclear measurement systems;

1 Regulatory bodies: i.e. Department of Nuclear and Radiation Safety of the
Ministry of Emergency Situations (National Regulator);

1 Universities involved in the training of specialists for the nuclear power industry,
both in the Republic of Belarus and abroad.

By participating into the State Program, the universities benefited of government
support for nuclear education development that includes:

A Invitation of lecturers and instructors from abroad;

A Students training at NPPs and leading nstitutions abroad;

A Education and training of MS and PhD students abroad;

A Fellowships and professional training courses for staff abroad.

BSU and BSUIR professors have repeatedly participated in internships at European and
Russian universities that train $ecialists in the nuclear industry.

BSU is the onlyBelarusianmember of CHERNEan open European academic network for
cooperation in Higher Education on Radiological and Nuclear Engineering.

The goals of CHERNE are to share competences and facilities anarganizing teaching
activities for their students, mainly at the Masterd deyel to enhance the mutual support
by learning from each other, by exchanging experiences and by regular mutual
reflections.

BSUIR and BSlare the universities that currently taking part in the Regional Network for

Education and Training in Nuclear Technology (STARNET) under the auspices and

support of International Atomic Energy Agency (IAEA), complementing existing

international initiatives, including those of the IAEA with an emphasis on education and
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training and focusing on issues related to nuclear technology, education, training and
work with pupils. Figure 5 illustrates the BY professors team participating in training at
IAEA.

Figure 5. BY Professors participating in traning at IAEA

Within the framework of STAR-NET, BSUIR and BSU took part in a pilot project on
networking of universities in the field of nuclear education. Among the initiatives carried
out within the framework of this networking are the following:

9 A course of lectures on "International Nuclear Cooperation, Technical Aspects’
delivered online by leading IAEA experts

1 An online seminar "Women in the Nuclear Sector"; webinars on the
environmental impact of nuclear energy and radiation monitoring of the en vironment.

1 Several internships were held for BSUIR and BSU lecturers with the support of
IAEA and the Nuclear Knowledge Management Institute (NKMI). The theoretical part of
the internship included two sections: eoTh
development and safe use of nuclear energy. IAEA: Goals, Objectives, Programs" and
"Pressing Issues of Nuclear Energy Development".

The Department of Radiation Medicine and Ecology has been established and is
successfully operating at the Belarusian Sta¢ Medical University (Minsk).

Advanced training and retraining of personnel in the field of radiology and radiation
safety are carried out within the framework of two -week courses at the Department of
Hygiene and Medical Ecology, Department of Radiation Diagnostics, Department of
Oncology, Department of Emergency Medical Care and Disaster Medicine of the
Belarusian Medical Academy of Postgraduate Education
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At present in the field of medical care, the moment has come when the personnel of the

qualification "nurse" or "laboratory assistant” is no longer able (lack of competence) to
manage the equipment (therapeutic or diagnostic), in this regard, there is a natural
shortage of specialists in engineering and radiological profiles. An analysis of the
volume of implementation (modernization) of new medical equipment over the past

2020 and modernization programs for 2021-2023 gives an idea of the urgent need for
medical and engineering specialists. Underestimation of this problem can lead to the
situation "ther e is a device- no specialist”, as a result of which the control of the device
(installation) is entrusted to an incompetent employee trained in the framework of the

operating instructions, which in turn increases the risk of initiating events. In this regard,
proposition is to reconsider the issue of the demand for specialists for medical
institutions in the field of radiology.

In the Republic of Belarus, a procedure has been established according to which
employees of radiation control units are required to undergo advanced training every 5
years.

The following educational institutions provide advanced training and retraining of
specialists in the republic:

1 Advanced training course "Methods and Means of Radiological Control of
Products, Raw Materials and he Environment" for agriculture specialists at the Institute
for Advanced Training and Retraining of Personnel of the Agro-Industrial Complex of
the educational establishment "Belarusian State Agrarian Techntal University" (BGATU)
(Minsk).

1 Course "Radioemlogy, Radiometry and Radiation Safety" for specialists from the
Ministry of Forestry, the Ministry of Housing and Communal Services and other
departments at the Institute for Advanced Studies and Retraining of Personnel of
Francisk Skorina Gomel State Uniersity (GSU)

The following section illustrates programs and courses in nuclear area at Belarusian
Universities partners of RADIUM project.

1.3.1 P2 d Belarusian State University ( BSU)

At BSU there are 2 faculties (the Faculty of Chemistry and the Facultypf Physics) andthe
International Sakharov Environmental Institute (ISEU) dfering separate programs for
students leading to a Specialist Degree in nuclear areabut no Mast er s inpr og
nuclear and radiation safety exists (Table 2)

PostGraduate Educatonal Course on Radiation Protection and Safety of Radiation
Sourcess a national re-training course (5,5 months) conducted by ISEI BSU under a IAEA
umbrella in co-operation with all relevant national stakeholders. BSU has 17 years of
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experience in its implementation. 165 graduates from 19 countries have already
completed this course. Table 2 presents thetitulations taught in BSU.

Table 2. $ecialist and Master Degrees in nuclear area in BSU

Specialist degree Master degree

BSU Faculty of Physics

Nuclear Physics and| Physics(1 year)

Technologies (5,5 yearg Applied Physics (1 year)

Faculty of Chemistry
High Energy Chemistry Chemistry (1 year)
(5 years)
ISEU BSU Nuclear and Radiation | Medical Physics (1 year)
Safety (5 years Ecology (1 year)
Biomedical Business

(Radiobiology) (1 year)

BSUsends its graduates abroad for MS and PhD degrees in nuclear specializations. For
example, 1 alumnus has aMa st e r 0 sobtainedyat thes Faculty of Chemistry of St.
Petersburg State University (specialty Che mi st r y o, profil @atthdRad i
National Research Nuclear University" MEPhHI, the branch "Obninsk Institute of Nuclear

Ener ggpécialty( 6 Chemi stry, physics and mec hani
OPhar maceuti cal and rradalophadimMas € ed p sattlike gha &
Facul ty of Chemistry of Moscow State Uni
"Radi ochemi stryo). Now 2 graduates are PhD

Moscow State University (Radiochemistry field).
1.3.2 P6 0 Belarusian State University of Informatics and Radioelectronics (  BSUIR)

Since 2013, students have been recruited for training an undergraduate (bachelor)
degree in the area of "Electronic and Information Control Systems of Physical
Installations" for the nuclear power industry of the Republic of Belarus. Currently, the
educational process includes lectures, practical and laboratory classes in the following
special disciplines close to the subject of the RADIUM project:

T "Functional devices of information and control systems" (6,5 ECTS);
T "Nuclear physics and arrangement of nuclear power reactors"(6,5 ECTS);

I "Methods and devices for registration of ionizing radiation” (8 ECTS);
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I "Dosimetry and protection from ionizing radiation” (5 ECTS);
i "Design of information and control systems of physical installations” (5 ECTS);

T "Automated control systems for technological processes of nuclear power
plants"(6,5 ECTS);

I "Management and safe operation of nuclear power plants" (5 ECTS);
T "Thermal and Nuclear Power Plans" (3,5 ECTS).
1.3.3 P7 0 Polotsk State University ( PSU)

Although PSU does not have programs related to the subject of RADIUM project, the
university offers the following disciplines:

- "Nuclear physics" (the section from "General Physics", the total numbe of ECTS
depends on the specialty, the maximum number in the study of general physics is 11
ECTS the minimum number in the study of general physics is 3 ECTS

- "Radiation safety” in the course "Protection of the population and objects from
emergency situations” (the total number of ECTsdepends on the specialty, on average in
the study of "Radiation safety” - 2 ECT$,

-0ORadi ation safetyo6 within the course of
ECTsdepends on the specialty, on averaged 2 ECTS$

Thanks to the project o0Radi umo, a hew pr o
opened at PSU for the master's program "Applied Physics". This program includes 2
training modules in the field of nuclear and radiation safety. 1 module "lonizing
radiation sources and their impact on the environment" (12 ECTS) includes 3 disciplines:
Biological effects of ionizing radiation (3 ECTS), Environmental monitoring (3 ECTS),
Radiation protection and safety of radiation sources (6 ECTS). 2 module "Nuclear Safy
Culture" (12 ECTS), it includes 3 disciplines: nuclear Energy: towards Sustainable
development (3 ECTS), nuclear Hazard, Risk Analysis and Assessment (6 ECTS), and
elective discipline "Nuclear Knowledge Management" (3 ECTS) / "Green Technologies in

the nuclear industry” (3 ECTS).

1.3.4 P8 0 Polessky State University ( PolesSU)

There are a Biotechnological Faculty, an Engineering Faculty, a Healthy Way of Life
Organization Faculty, an Economics and Finance Faculty, anda Continuous Training
Faculty. For the specialties of all faculties,to topics on radiation safety are devoted from
1 to 4 lectures, 1to 3 practical classes, 3to 6 laboratory exercises, depending on the
specialty. More detailed information concerning faculties and specialties is presented n
table 4. The discipline 'Fundamentals of Radiation Biochemistry' (108 hrs, 3 ECTpBis
taught separately in the specialty of Biochemistry, which includes 16 lectures (32 hrs) 7
practical classes (14 hryand self-study (62 hrs).
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Table 4 provides information on specialties of the undergraduate studies and disciplines,
within which topics in radiation safety are taught at the Polessky State University.

Table 4. Specialtiesand disciplines with radiation safety topics (1 ECTS= 36 hours)

Discipline Topics taught Specialty

Biotechnological Faculty

Human Life Safety: Radiation safety: Biology (Biotechnology); Biology
4 lectures (8 hrs) 1 lecture (2 hrs) (Scientific and Industrial Activity)
2 practical classes (4 hrs) | 2 practical classes (4

hrs)

guided selfstudy (2

hrs)
Fundamentals of | 0 Biochemistry
Radiation Biochemistry:
16 lectures (32 hrs)
7 practical classes (14 hrs)

Engineering Faculty

Human Life Safety: Radiation safety: Information Technologies of the
17 lectures (34 hrs) 2 lectures (4 hrs) Financial and Credit System

8 lab. exercises (16 hrs) 6 lab. exercises (12 hrs

13 practical classes (26 1 practical class (2 hrs)
hrs) guided self study (6
hrs)
Protection of the Radiation safety: Landscape Construction

Population and Facilities

4 lectures (8 hrs)
from Emergency

Situations. Radiation 3 lab. exercises (6 hrs)
Safety: guided selfstudy (2
17 lectures (34 hrs) hrs)

6 lab. exercises (12 hrs)

o} o} Industrial Fish Farming

Healthy Way of Life Organization Faculty

Human Life Safety: Radiation safety: Physical Training (Medical);
19 lectures (38hrs) 3 lectures (6 hrs) Physical Training (Preschool Children);

15 practical classes (30 3 practical classes (6 Physical Rehabilitation and Occupational
hrs) hrs) Therapy (Physical Rehabilitation);

Physical Réabilitation and Occupational
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Therapy (Occupational Therapy);

Improving and Adaptive  Physical
Training (Improving);

Improving and Adaptive  Physical
Training (Adaptive);

Sports and  pedagogical  activity

(coaching with an indication of the type
of sport)

Economics and Finan

ce Faculty

Human Life Safety:
14 lectures (28 hrs)
3 lab. exercises (6 hrs)

10 practical
hrs)

classes (20

Radiation safety:
2 lectures (4 hrs)
3 lab. exercises (6 hrs)

2 practical classes (4
hrs)

guided selfstudy (4
hrs)

Management (in the field of

international tourism);

Economics (Finance and Banking);
Enterprise Economics and Management;
Marketing;

Finance and Credit;

Industrial Accounting, Analysis and Audit

Human Life Safety:
23 lectures (46 hrs)

11 practical
hrs)

classes (22

Radiation safety:
2 lectures (4 hrs)

3 practical classes (6
hrs)

guided selfstudy (2
hrs)

Linguistic ~ Support of Intercultural
Communications  (Foreign  Economic
Relations)

Human Life Safety:
16 lectures (32 hrs)

7 practical classes (14 hrs)

Radiation safety:
3 lectures (6 hrs)
1 practical class (2 hrs)

guided selfstudy (6
hrs)

Business Administration

1.3.5 P9 & Francisk Skorina Gomel University ( GSU)

The Faculty of Physics and Information Technology graduates bachelors in the
specialties "Physics", "Computer Rysics" and "Physical Electronics" and masters in the
specialty "Physics". These specialties include the following training courses related to
radiation safety and radiometry (1 ECTS = 36 hours)

- OPhysics of t he nucl eu s(total halrs:ellde ofevhichar y
lectures 0 48, practical and laboratory work & 96);
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- OPr ot ect populatiomf nh Hrem emergencies, Radiation safety par t 6
(total hours: 54, of which: lecturesd 32, practical and laboratory work 8 22);

- OHuman | i (fomal haues 6@, bf widich: lecturesd 30, practical work & 38);

-0l nteraction of particles and radiation
lectures 8 50, laboratory work o 36);

- 0Basics of metrology and standardiazdti on
practical and laboratory work & 40).

1.3.6 P10 0 Yanka Kupala State University of Grodno ( YKSUQ

The following disciplines for the post-grad
318020 "Applied Physics" were introduced into the educational process in connection

with the RADIUM project (Table 5). For designing and providing these courses there are

6 persons with a PhD and 3 holders of an Advanced Doctorate in Physics.

Table 5. Disciplines at YKSUG

Course Term Mandatory hours/credits
lonizing radiation effect 2 124/3
Nuclear reactors and materials 3 108/3
Enterprise risk factors 4 148/6
Radiometric measurements 3 216/6
Nuclear physics (for the 1st step) 6 27017

The analysis revealed that there wereno units or disciplines in the mast er 6s de
studies at Universities in Belaruswi t hin which the topic of (
nucl ear safety cultur ed BowadkatiBusinesspcograns (iISEE r e d
BSU) andMicrobiology program (the Biotechnological Faculty of PolesSU) some topics

on the biological effects of ionizing radiation are reviewed.

1.4. Local Labor Market. Potential Employers

Nowadays nuclear education in Belarusis absolutely necessary to sustain and develop
the peaceful utilization of nuclear technolog y by providing qu alified specialists for:

=1}

The operation of BeINPP,

3t

Research and development fa the current and next generation facilities;

1

Regulatory authorities;

1

Medical and other industrial applications.
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Some entry-level jobs in nuclear area may require at least amaster's degree. To meet
current and future industry needs master should be detail-oriented and independent
problem solver. A heavy practical component in his/her training is indispensable as well
Additionally,i n t odayds new wgtechmblogy &nd ihfarmsation overladg i n
known as Industry 4.0 specialists should be aHdigital.

This section describes local labor market needsin specialistsin nuclear area.
1.4.1 P2 ¢ Belarusian State University ( BSU)

The main employers of BSU graduates with nuclear skills and competences are the
following:

A Ministry of Emergency
| Department on Nuclear and Radiation Safety
| Bel arusian Centre of Emergency Situat

T Department of the liquidation of the consequences of the Chernobyl
Disaster

| PolesskyState Radioecology Reservation
A Ministry of Health

T Republican Research and Practical Centre (RRPC) on Oncology and
Medical Radiology

T Minsk City Oncology Clinic
| RRPC on Hygiene
| Republican Centre of Hygiene, Epidemiology and Public Health Protection
T RRPC o Radiation Medicine and Human Ecology
A Ministry of Environment

T Republican Centre on Hydrometeorology, Environmental Radiation
Monitoring and Control

T Belarusian Research Centre «Ecology» Ministry of Energy
A Ministry of Energy
T Belarusian NPP
A National Academy of Sciences of Belarus

T State Scientific I nstitution oThe Ji
ResearchdSos ny o

| Institute of Radiology
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T Institute of Radiobiology
A Metrology State Institute

T

Republican Centre of Radiation Measurement Standards
A Ministry of Civil Engineering
T enterprise «Ecores»
A State Board Committee
A Industrial companies
| Republican Unitaryl Enterprise O0OAt omte
T Closed Joint Stock Company o0l sotope T
| OPol i master Ltdoé
| Private Company ADANI

Figure 6 illustrates the number of BSU specidists who obtained a degree in High Energy
Chemistry (Radiochemistry and Radiation Chemistry profileas an examplg and have
been employed in 2015-2020 in different sectors (regulatory, research, industry).

m BeINPP (Industry sector)

B Pharmaceutical Enterprise «Belmedpreparaty»
(Industry Sector)

m National Academy of Science (Research)

M Belarusian State University (Research and
Education)

B N.N. Alexandrov National Cancer Center of Belarus
(Research)

m State Scientific Institution “The Joint Institute for
Power and Nuclear Research — Sosny” (Research)

Department of Nuclear and Radiation Safety
(Regularoty Sector)

State Forensic Examination Committee (Regularoty
sector)

Figure 6. The main employers of BSU specialistsvho obtained degrees in High Energy Chemistry

1.4.2 P6 0 Belarusian State University of Informatics and Radioelectronics ( BSUIR)

The main enterprises that employ BSUIR graduates, trained within the framework of the
nuclear program are:

i State production association of the electric power industry «BelEnergo»,

including BelNPP;
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I ATOMTEX;

i "Joint Institute for Energy and Nuclear Research- Sosny";

i Department of Nuclear and Radiation Safety of the Ministry of Emergency
Situations;

i Academy of Sciences of the Repuwlic of Belarus.
1.4.3 P7 0 Polotsk State University ( PSU)

The great petrochemical industry of Belarus was born on the ancient Polotsk land. The
Novopolotsk oil refinery was at the origin of the vanguard branch of the national

economy and remains an important element of the industrial complex of the Republic.
Since PSU is located in one of the most industrialized areas of the country with
thousands of international, national and regional large enterprises and small and
medium-sized enterprises. Therefore, he main enterprises that can employ PSU
graduates who have been trained in the framework of the nuclear program are:

- Department of Nature Protection and Rational Use of Natural Resources in oll
refinery of JSC "Naftan" (Novopolotsk);

- Environmental Monitoring Laboratory (Novopolotsk);

- Department of Nature Protection and Rational Use of Natural Resourcesin JSC
"Polimir" (Polotsk);

- Laboratory Department of the State Institution "Polotsk Zonal Center for Hygiene
and Epidemiology" (Polotsk);

- Integrated environm ental laboratory "Vitebskoblgidromet" (Vitebsk);
- Environment al engineering center o0Beline
- Inspection of Natural Resources and Environmental Protection (Miory).

1.4.4 P8 0 Polessky State University (PolesSU)

The area of 4.6 thousand kn? in 6 districts - Baranovichsky, Berezovsky, Drogichinsky,
Luninetsky, Pinsky and Stolinsky (or about 14% of the area of the Brest region territory)
was exposed to radioactive contamination with the indicated levels. At present, area of
the territory with a level of contamination with cesium-137 from 1 Ci/km? has decreased
by 2.3 times due to natural decay, and is 5.9% of the total area of the region. The
settlements located in the zones of radioactive contamination are on the territory of 4
districts of the Brest region - Drogichinsky (5), Luninetsky (45), Pinsky (7) and Stolinsky
(42). In connection with the above, many enterprises, mainly in the food industry,
maintain laboratories certified for carrying out radiometric control and have needs in
specialists. Below, there is a list of laboratories in the Brest region certified for the
implementation of radiometric control:
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1. Laboratory Department of the State Institution "Pinsk Zonal Center for Hygiene
and Epidemiology" (Pinsk).

2. Department of Certification and Environmental Measurements RUE "Pinsk Center
for Standardization, Metrology and Certification" (Pinsk).

3. Industrial and Sanitary Laboratory CJSC "Holding Company "Pinskdrev"(Pinsk).

4. Testing Laboratory of JSC "Brest Electromechanical Plant" (Brest).

5. Laboratory of Environmental Control and Industrial Sanitation of the "ATLANT"
branch (Baranovichi machinetool plant, Baranovichi).

6. Laboratory Department of the State Institution "Baranovichi Zonal Center for
Hygiene and Epidemiology" (Baranovichi).

7. Laboratory Department of the State Institution "Kobrin Zonal Center for Hygiene
and Epidemiology" (Kobrin).

8. Laboratory Department of the State Institution "Brest Regional Center for
Hygiene, Epidemiology and Public Health" (Brest).

9. Testing Department of RUE "Baranovich Center for Standardization, Metrology
and Certification" (Baranovichi).

In addition, as a result that agricultural products are coming from the contaminated
territories, the radiological studies of export products for processing enterprises are
conducted by the laboratories of veterinary and sanitary examination, which are part of

the regional and municipal veterinary stations. Moreover, specialists in the field of
radiation protection and nuclear safety are in demand at border checkpoints where
radiometric control is effected, as well as forestry enterprises engaged in the production

of wood and wood products, including those coming from areas with radioactive
contamination. Forestry operations on the territory of the forestry enterprises are
conducted in accordance with the requirements o f
radioactive contamination zonesd. For examg
area of 89.1 thousand hectares, 5.1 thousand hectares (5.65%) are contaminated with
cesium-137 (1-2 Ci/lkm?) (2 out of 9 forestries). Basically, noncore specialists, who have
undergone advanced training or retraining, work in the relevant positions in these
organizations.

1.4.5 P9 & Francisk Skorina Gomel University (GSU)

Gomel is a large regional certer, the second largest after Minsk, and GSU is the leading
university in the Gomel region, which provides training of qualified specialists for the

region. Gomel Center for Standardization, Metrology and Certification, electronic
industry enterprises is regularly interested in specialists from GSU.

Gomel region is the most affected by the Chernobyl disaster. The Republican Scientific
and Practical Center for Radiation Medicine and Human Ecology, the Institute of
Radiology NAS Belarus, and the Institute of Radiobiology NAS Belarus are located in

Gomel. All these organizations are potential customers of personnel.
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On the territory of the region, monitoring of agricultural products, land and forests is
carried out. Also, for the partial or complete return of the territories of the Gomel region
(depending on the level of pollution) into agricultural activities, careful control of the
radiation contamination of the territories is being actively carried out. Graduates can be
involved in these activities at the following enterprises: PromAtomNadzor (Department
for supervision of the safe performance of work in industry and nuclear energy), JSC
"MILKAVITA", etc.

Therefore, the Gomel region needs specialists with the competencies obtained as a
result of the RADIUM project.

1.4.6 P10 0 Yanka Kupala State University of Grodno (YKSUG)

According the statistics data the main employers of YKSUG graduates are over 450
enterprises and organizations of Grodno region. Students using the results of the
Radium project will be in demand as employees at Ostrovetskaya NPP and in its
infrastructure, Republican unitary enterprise «Grodno Center for Standardization of
Metrology and Certification», the Grodno Azot Open Joint-Stock Company and other
private enetrprises and organizations.

1.4.7 RADIUM contribution to employability

The new MS program developed within RADIUM project will provide students with
opportunities to undertake discipline-specific, work-related learning which is the key
component in enhancing employability. This will be realized through the strong
cooperation of BY and European universities that allows to capitalize on the wider
breadth of skills, resources and experiences to ensure that the new MS program is of
appropriately high standard. At the same time, cooperation between BY Universities will
be significantly improved.

Implementation of the Radium project in regional universities ensure s the introduction
of relevant modules into existing Master's programs, which will allow graduates of the
Master's programs to acquire new competencies in radiation protection and nuclear
safety culture, increasing their competitiveness in the local labor market and expanding
their employment opportunities. In addition, it will create the basis for the development
and ensure more availability of advanced training courses for specialists in the field of
radiometric control and radiation protection in the regions of Republic of Belarus.
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Section 2.
2.1 Policy Choice

Our approach is based on the consideration that a master degree in radiation protection

and nuclear safety culture must give a deep nuclear knowledge, both general and
special, as well as Nuclear Safety Culture, which is defined as the core values and
behaviors resulting from a collective commitment by leaders and individuals to
emphasizing safety over competing goals to ensure protection of people and the
environment. The graduate with the qualification
Nuclear Safety for nuclear power plant and nuclear energy field infrastructure must have

both general and specific competences (seein Competence Matrix, Appendix). The
scope and quality of the degree programme has to be discussed with the potential
stakeholders.

Upon completion of the degree of Master of Radiation and Nuclear Safety, the student
must know both basic and special knowledge Knowledge); be able to demonstrate
application of the knowledge (Demonstration); and know when to implement the
knowledge (Implementation) . Thi s can be represernfRge/d as :

Figure 7.Thed k nowl edg[@ | adder o

Table 6 examines the three possible options, from the perspectives of problem solving,

on how to attract Belarusian students in nuclear education: introducing separate units

and disciplines, opening 6 different programs in 6 universities and opening 1 network
program for 6 Universities. The policy writers built their own chart in accordance with
general attributes and recommendations from most policy papers [9]. 5 criteria have

been considered and the different judgments (No, Yes, Probably yes) have been used

for each possible solution based on wr i t er s 0 exper i eohwguelearand
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education in Belarus. The table shows the overall positive and negative outcomes
associated with each policy choice. It reveals a dominant recommendation: Policy
ChoiceC o0 Openingptogeawmofhkhr 6 Universitieso.

Table 6. Policy Question and Choices

Policy Question: Policy Choice A: | Policy Choice B: Policy Choice C:
What should we do to attract Introducing Opening 6 Opening 1 network
students in nuclear education? | separate units different program for 6
and disciplines programs in 6 Universities
universities
Criteria 1: No Probably yes Yes

Interdisciplinary

Criteria 2; No No Yes

Academic Mobility

Criteria 3; Yes Yes Yes

Bilingual

Criteria 4: No Probably yes Yes

Involving non-participating
Universities

Criteria 5: No No Yes

International Accreditation by
IAEA

Recommended No No Yes

Developing the MS program idea, the writers of the present policy followed IAEA
recommendations [10]. The most important outcome is to produce a competent
specialist for the operation of the nuclear power industry and infrastructure. The path to
reach that level of competence can be varied, and is outlined in Figure 8.
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Scenario |

Scenario 2

Competent Engineer

Scenario 3

D University Academic Programmes - Industry Training

Figure 8. Scenarios of the Competent Specialist Training[8]

In each of the three scenarios, a distinction is made between the education at the
university level and the training in industry that follows. Typically, the industry training
will build upon the basic education gained at the university, and will often be specific to
a particular nuclear power plant or, in some other organization, to the systems and
requirements, and the detailed information to perform responsibilities and serve as a
technical staff member at that particular plant or organization. In Scenario 2, for a
variety of reasons, the educational component may be broader and not cover as much
information specifically focused on industry and a particular nuclear power plant. As a
result, more industrial training will be needed to qualify the individual to work in the
industrial setting. Finally, in Scenario 3, the university preparation can be very broad. In
fact, the students completing the university degree programme may not even be
nuclear engineers. Consequently, the training portion will be much more extensive. This
function may be carried out as well by national training organizations that are well
positioned to serve the broad needs of the nuclear industry. This may be followed up by
more specific training focused on a particular plant or organization where the nuclear
specialist will be employed. This would typically be done by the utility. In the case of
countries considering for the first time the use of nuclear energy, the nuclear industry
may not be developed enough to ensure sufficient training and it is important that
practical knowledge and real world information be covered by the academic education
as shown in Scenario 1.

Scenario 1 where practical knowledge and real world information are covered by the
academic education at the BSU (accompanied by the practice at the operating objects
and training at the international studying centers with the financial support of the State

Program of the Higher Education Development for 2021-2025). In Scenario 1much of
the information is covered in the university program. As a result, less time is needed for
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the industrial training component for the nuclear specialist. For now it is our option ( it is
IAEA recommendation for the newcomer countries) [10].

2.2 A new specialty 1 -31 80 XX «Nuclear and Radiation
Safety»

This section presents a draft curriculum for a new specialty 231 80 XX «Nuclear and
Radiation Safety», Profile «Radiation Protection and Nuclear Safety Culture».

The National procedures in Belarus allow opening training in several profiles within the
framework of one specialty. So, the name of the specialty suggests a more general
meaning, while the profile is a narrower direction.

Some preliminary comments are presented below.

Objectives

According to the goals of RADIUM we should concentrate on curricular development
with three main learning lines:

1. Nuclear Physics and Chemistry

2. Radiation Safety

3. Nuclear Safety and Culture
The Idea

The training within each learning line could be provided by several universities for a
wide spectrum of competencies. But, at the same time, the training during each
semester could be provided in one or two universities, that is, the concept of a network
university can be implemented.

The curriculum

The Curriculum draft is described below. It is also presented in Appendix, as well as the
Competence Matrix.

By order of the Ministry of Education of Belarus, Master's curricula are developed for a
period of 1 year and 8 months and include 120 ECTS credits. This period ofstudy is
defined by the Ministry and cannot be altered.

After graduating from the master's degree, the graduate is awarded the master's
qualification.

Curricula must be developed in a form approved by the Ministry, while the university -
developer is forced to comply with some necessary requirements:
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1) Curriculum should include the State Component (Section 1) and the Higher
Education Institution Component  (Section 2). The disciplines of the State Componrent
(usually, about 30% of all theoretical training credits) are absolutely mandatory for the
specialty, and could not be subsequently changed by BSU or any other university. Tle
study of these disciplines is controlled by the National Ministry of Education.

The disciplines of the Higher Education Institution Com ponent may have minor
changesif it is necessary. These minor changes may be regulated by the inner rules and
documents of the university.

The presence of the "Academic Research" course is mandatory for the State component
Section. The coseaechbdédcaddhaithe stdienhspandssn the
laboratory or in the library, so during these hours the student can collect literature and
scientific data, do experiments, summarize scientific results. The student may
subsequently use the results of this work in his Master's Thesis.

2) Section 3 «Optional Subjects» refers to disciplines recommended in BSU for all
newly developed curricula.

3) Section 4 «Series of Disciplines for Candidate Exams and Additional
Training» includes elective courses, which are necessary to study in order to be
admitted to defense PhD Thesis Every masted student has an opportunity for learning
these disciplines while studying in a master's degree. Related credits here are additional
and do not contribute to the 120 ECTSequired for graduation .

4) The Masterod6s Thesis is the | argest cour :
8 weeks students continue doing a research work including doing experiments, writing,
correcting, etc. After finishing this course students present their Thesisbefore the State
Examination Committee (normally composed of 5-6 persons). Therefore, the total
number of credits students devote to their thesis work include the "Academic Research"
course (15 ECTS)anthe” Mast er ds Thesi s" course (12 EC-

5) Thepresent ati on oThesigishganndlafer tthe Hast sveek of the
program.

The curriculum is structured in modules. The disciplines within one module form similar
competencies, so they are assembled by content. But the disciplines within the module
may be studied in different universities. For each discipling the number of ECTS is
prescribed as well as the number of hours in class including lectures, laboratory,
practical, seminars.

The number of hour sTmwtnalebda,c hs ede shali @ Agpendix) i( Ou |
includes hours in class (0Tot al i n cl asso)
(which can be calculated as oOoTotal éd minus ¢
di s c i Radiatianeprotection and the Safety of Radiat i on Sourceso6 r equ
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hours, 72 hours in class, 21672 = 144 hours of homework. 72 hours in class include, in

turn, lectures (36 hs), workshops (18 hs), laboratory work (18 hs). Laboratory work means

that the student trains in a laboratory which is equipped properly. It should be noted

that all these hours, including laboratory work hours, are all termed 0 Theor et i
trainingbo, because Pr act inotdo ba rahdudted indraimng h i p
laboratories, but rather in scientific centers or industrial laboratories outside the
university.

Total number of hours according with the Bologna Declaration is presented in ECTS
credits. 1 ECTS credit means 3640 total hours. This volume is strongly determined by

the Ministry of Educationof Be | ar us. That Raliatiort protectichiasdthe p | i
Safety of Ra dwilaiva tmanstudeiat 016/86e=s6ECTS credits.

Number of hours in class (0Tot al in classo
per week. Total number of hours, i.e the sum of classroom work and home study
(0Total 6) shoul d-54bheursiper weaek iecluding segsin weéks. These
subdivisions are typical in Belarusian master programs and are regulated by the
National Institute of Higher Education.

Total number of ECTS credits is calculated as sum of credits in all disciplines, praates,
and work on Master Thesis.

Schedule of educational process

The 15 semester will start at BSU (15 ECTS) and will include the following courses
Nuclear and Radiochamistry, Green Technologies in Nuclear Industry, Nuclear Fuel Cycle
and Radioactive Waste Management, Water issues at NPPs.

Within the discipline «Nuclear and Radiochemistry» we are going to realize a laboratory

workshop with offline and online labs. Since 2016 the Department of Nuclear Energy of

IAEA supports the implementation of laboratory works on the Research Reactor ISIS in
France (Saclay) via Internet (distance learning). Next cycle in 2022025 will be

supported by Czech Technical University and ther Research Reactor.

After finishing these courses students relocate in Grodno (the city on the west of
Belarus) and continue studying in YKSUG (12 ECTS). In YKSUG students studyclear
Physics,Nuclear Reactors and Nuclear MaterialsRadiometric Measurements.

It should pay attention to the following fact which makes it possible to implement
programs of a network university in the Republic of Belarus. There is a good railway
connection between the cities in which the partner universities are located (Figure 9).
Moreover, the cost of train tickets is quite low (3-5 euros). This allows students to be
mobile without spending a lot of money.
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Figure 9. Belarusian railway scheme

The 2" semester will continue at PolesSU and GSU. Both these universities arocated
in the south of Belarus; they have direct rail connection. Nuclear Safety Culture,
Radiometry and Dosimetry, Nuclear Medicine for Human Health, Biological Effects of
lonizing Radiation, Environmental Monitoring (24 ECTS credg total) will be studied
there. The semester ends by the Radiation and Environmental Internship, that will take
place outside universities on the basis of Polessky State Radioecology Reservation but
will be supervised by GSU Professors (6 ECTS).is well known, that the southern regions
of Belarus were subjected to the greatest pollution as a result of the Chernobyl disaster.
Therefore, such a Radiation and Environmental Practice is a unique experience for
students who will be able to get acquainted with the consequences of radiation
accidents in practice.

The 39 semester will begin in Minsk in BSUIR and will include the following courses:

Atomic Information Technology in Safety of NPP, Radiation Control and Health Physics,
Elements and Equipment of Information Control Systems of Physical Installations (15

ECTS)Then students start their Scientific Research Internship(6 ECTS)It will take place

outside universities, at the National Academy of Sciences, Belarusian nuclear power
plant, companies with the radiation and environm ental profile. The students will have an

opportunity to choose the place of their Research Internship.

Then students will start studying in Radiation protection and the Safety of Radiation
Sources,Nuclear Hazards and Risk Assessment Analysid2 ECTS) inrPSU.This university
is located in the north part of Belarus.
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The final 4™ semester will start again in BSU with the course Nuclear Knowledge
Management (3 ECTS). The training will be short as this semester students must
complete their Master's thesis. For the international dimension of the Master, EU partner
universities will participate into a teaching course «Best EUpractice in nuclear safety» (3
ECTS)This can be done in different ways. Perhaps it could be an online course, which
the participating u niversities realize together. Alternatively, it can be a weeklong
internship for our students at the university which will be ready to accept them.

The gudents will make the research work (calledo Academi ¢ Researcho,
simultaneously with their training in the 1%, 2" and 3 semester . This work includes
hours which students spend in the laboratory, library or home. So, during these hours
students can collect literature and scientific data, do experiments, summarize scientific
results. Sudents may use the results of this work in their Master's Thesis.

In the 4™ semester students will carry out a Master's thesis (12 ECTS). They will have an
opportunity to choose the place of their Master work between 6 HEISs.

Concluding this chapter, we should emphasize the benefits of this Master's program for
Belarusian education.

2.2.1 Benefits

First of all, the BY staff will be trained in EU Universities during the project
implementation. This first group of fully trained teachers will be functional to the
development of the Master and will continue the work raising the new generations of
instructors as well.

Thanks to RADIUM project the Network University Concept: will be implemented in BY
Universities that will include:

1 High level of students mobility (training in all of 6 universities);

1 Outgoing Radiation and Environmental Practice;

1 EU Universities Participation in MS program:on-line Course «Best EU practice in
nuclear safety»and/or Internship in EU University

1 Internet-reactor laboratory - on-line labs.

Two last options in turn will allow implement bilingual training in BY Universities and
possibility for students to complete and defend a Master's thesis in English.

2.2.2 Recommended Plan for 2021 and further to reach g oals
March-April 2021
Expertise of the National Institute for Higher Education

March-June 2021
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Development of the Educational Standard for the new Master specialty. Educational
Standard is the fundamental document that establishes:

General characteristics of the specialty;

Requirements for the input level of education;

The field of professional activity of the master
Requirements for the competence of a master's degree;
Requirements for educational and program documentation;
Curriculum;

Requirements for the content of research work;

Requirements for learning outcomes .

= =4 -4 -4 A4 -4 -2 -2 -2

Requirements for the staff;

1 Requirements for the technical support and laboratory equipment of the
educational process;

1 Requirements for a Master's thesis;
1 Requirements for final certification.

Expertise of the Educdional and Methodological Association on natural science
education

Documents application for opening the new Master specialty and their submission to
the National Institute for Higher Education

September 2021

Registration of the specialty in the National Classifier of the Republic of Belarus
"Specialties and Qualifications”

October-December 2021

Development of the final version of the Curriculum, peer review;

Organizing and implementing a campaign to inform about the new specialty;
Collecting applications for graduates and approving the enroliment plan for 2022.
2.2.3 Accreditation schedule

The educational plan will be presented to the Ministry of Education. To the end of the

project BY partners guarantee obtaining BSU license for training in speciat y o Nu c |

€

and Radiation Safetyd according to MS progr

standard by the Ministry of Education.
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According to the Belarusian national law the accreditation of the program by the
Ministry of Education of the Republic of Belarus is only possible after the year of study
and before a half a year of diploma getting. It means that BY partners will get the
accreditation in the first part of 2024. The long term strategy is to get the Master
accredited by the International Atomic Energy Agency (IAEA).

2.2.4 Expected Impact

The new and updated courses developed within RADIUM will be embedded in the new
RADIUM Master, managed by BSU. It allowscombining the best local expertise and
maximizing knowledge transfer for the benefit of Belarusian prospective students and
professors in the field of Radiation Protection and Nuclear Safety Culture. An innovative
MS Program will correspond the Network University Concept. The end result will be a
Country-wide education framework of great i mpact: the capability of handling the new
nuclear industry safely and effectively.

2.2.5 Requirements for student s6 enr ol | ment

To be eligible for the MS program students must have been awarded a Bachelor (4 year)
or Specialist (5 years) Degree be sufficient in English and meet the programme -specific
requirements. The Degree from previous university studies has to include courses in
Physics, Chemistry, Ecology, MathematicsThe selection process will be based on a total
evaluation of the following criteria: university ranking and study performance in key
subjects. Firstly, students registered at 1 from 6 Universities will be admitted and then
everybody meeting the requirements. All groups of students regardless of their diversity
by gender, nationality, ethnic group, religion, features of psychophysical development,
etc. are welcomed to attend program and will be supported to learn, contribute and
participate in all activities planned within project. They will be involved in common
learning environment that i s obligatory and guaranteed by the Education Code of the
Republic of Belarus and the Concept of inclusive education development in Belarus.

It should be noted that a student can take
course without holding a Bache |l or 0 s degree i n Radi ati on
example, a Bachelor of Science in Chemistry, Physics or a Bachelor of Engineering
(electrical, chemical, etc.), Informatics and so on could be sufficient to comply with the
admission criteria. Inthatcase t he Master 6s programme has
with specialized courses covering core themes such as reactor physics, nuclear thermal
hydraulics, nuclear fuels and materials, nuclea safety, nuclear power plants and
radiation, while avoiding duplicat i on for student s hol di ng
abovementioned educational fields. The Mas
additional capabilities beyond those for th

Expected number of students is 10-15.
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2.2.6 Monitoring ¢ redit allocation

In order to check whether students are able to perform their tasks within the different
courses and ECTS distribution over the courses and several activities (teaching/learning
units, the thesis work etc.) the questionnaires will be designed and utilized. Students will
be asked about how they experienced the workload as well as about their motivation
and the time reserved for the course.

2.2.7 Quality Assurance

Within the project the Quality Assurance Committee (QAC)in close collaboration with
the external evaluators will prepare various types of questionnaires to be distributed in
due time to students, teachers and all parties involved. All the information generated
from the questionaires and other reports developed in the project will b e analyzed and
adequate control indicators will be constructed in order to monitor the programme
quality. The information provided by the quality control indicators will be collected and
reported and analyzed within WP6. The project quality analysis will be also performed
by the QAC and/or the external evaluators. This will produce feedback on the quality of
the program and it will possible to detect strength and weakness, so corrective actions
can be implemented in this latter case. Thus, te results will be analysed for further
improvement and optimization.

2.2.8 Sustainability

The idea and strategy of RADIUM corresponds to the key priorities of the National
Program OEducation and20&2d%uths Popriacgréoanisoro @
the system of higher educati ondé and o0Specialists Tr a
by the Council of Ministers No. 57 of January 29, 2021. It provides the sustainability of

the project and financial support from the Government after the end of project. In the

long term, the program accreditation by the Ministry of Education will allow continuing

to perform and deliver program to the primary target groups ensured by proper
working of Belarusian HEIs, developing a strong communication with Belarusian society

and sharing information with a large audience, advertising, involvement and
participation of local authorities, key stakeholders, managing existing relations with

them and developing the new long term partnerships.
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Conclusion

According to the results of the analysis, the following conclusions are:

1. Starting the BeINPP operation and existing territories with radioactive
contamination create a certain constant demand for training the specialists in the field
of radiation protection and nuclear safety culture in Belarus.

2. The Nuclear Energy Field in Belarus faces the lack of highly qualified specialists.
Very little academic time is devoted to radiation safety issues, and specialized
educational programs for training specialists in the relevant field are absent at the
undergraduate and Master's degree levels of higher education in most universities. As a
rule, radiation safety issues, which are considered part of various disciplines, relate
mainly to the consequences of the Chernobyl disaster. And the content of topics on
radiation safety mainly forms people's perception of nuclear energy as a source of
danger. Some available courses deal with reliability and safety ofnuclear facilities; some
of them have content in nuclear medicine. Very little attention has been paid to o ther
areas of application of ionizing radiation and its effect on human health.

3. There are only 3 Universities in Belarus offering programs leading to Bachelor or
Specialist Degree in the nuclear area. Such kinds of programs are firstly developed in
compliance with established national criteria. Some courses offered within existing
programs arranged under the traditional headings of Chemistry and Physics with
emphasis on Nuclear and Radiochemistry, Nuclear Physics and Technology. There is also
the IAEA postgraduate course on education and training in radiation, transport and
waste safety established in Belarus at the state level.

4. Training and advanced training in radiometry and radiation safety carried out in
some universities of the Republic of Belarus are not enough to meet the existing
demand for specialists of this profile in the regions. In addition, this often leads to the
employment of specialists from related fields in the relevant positions, which affects the
guality of their work.

5. The experience of Universities situated in Minsk in nuclear education can be used
as a reference to other universities. The task here is one of improving this expertise
through a close collaboration with EU Universities and nuclear research/industrial
centersaswellasore of transferring nuclear knowl ed
Minsk to the local universities, introducing elements of nuclear education in all regions
of Belarus.

6. The short-term strategy including self-evaluation of the curricular programs,
benchmarking for best university programs to develop the nuclear workforce has been
implemented. Analysis of possible options shows that Opening 1 (network program for
6 Universities, choice C) is preferred. The draft of curriculum, formulation of
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competencies and steps of its realization has been developed. Mid-term strategy also
includes accreditation by the Ministry of Education and enroliment of the first group of
students. Longt er m strategy includes graduates su
accreditation.

7. The additional measures for human resource policy have been outlined. They are
involving more members from research institutes and industry in teaching, selecting
candidates among students to involve them in teaching, hiring young teaching staff with
a PhD, gender policy to make academic careers attractive for women, special
professional development for less experienced and support staff.

8. The following article has been published: Participation of the Faculty of Physics
and IT in the RADIUM project of the ERASMUS + program (in Russian) / S.A.
Khakhomov, V.E. Gaishun, D.L. Kovalenko, A.L. Samofalov, N.A. Aleshkevich, A.V.
Semchenko, Ya.A. Kosenok, V.V. Vaskevich, M.l. Moskvichyov, T.A. Savitskaya, |.M.
Kimlenko, D. Mostacci // Topical issues of scientific, methodological and educational
and organizational work: a combination of classical approaches and innovative
organizational and educational models and technologies: materials of the republican
scientific and methodological conference. 8 Gomel, 12-13 March 2020.8 P.709-712.

9. The RADIUM project will promote the modernization of curricula in Belarusian
Universities in line with the world tendencies and the Bologna Process and in
cooperation with EU countries for utilizing the best educational experience in thi s area.
Wide dissemination of the results and achievements of the Radium project will
contribute to raising awareness of the local community about nuclear energy and the
directions of its application .
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1. |state Component 858 (178 | 84 | 42 | 42 | 10 |108 3 228 | 106 6 522 72 15
1.1 |Unit «<Academic Research » UK-1,
DPG1
1.1.1 |Research seminar 1,3| 414 108 3 306 9
1.2 |Unit « Principles of Nuclear Safety uG2
Culture »***
1.2.1 |Nuclear Safety Culture 2 120 | 54 | 24 24| 6 120 | 54 3 DPG3
1.2.2 |atomic Information Technology in 2 | 108 | 52 | 24 | 24 4 108 | 52 3 DPG4
Safety of NPP
13 -2
Unit «Radiation Protection Basics»** I;JPCCZ
1.3.1 |Radiation protection and the Safety of 3 216 | 72 | 36 | 18 | 18 216 72 6
Radiation Sources
2. [Higher Education Institution 2610 | 960 [452 278|104 | 126 |966 | 384 | 27 | 636 | 222 | 18 | 810 | 282 | 24 | 198 | 72 6
Component
2.1 |Unit «<Nuclear Physics Applications»* SG1
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2.1.1 |Nuclear Physics 198 | 66 | 32| 12| 14| 8 |198| 66

2.1.2 |Radiometric Measurements 120 | 60 | 16 | 40 | 4 120| 54

2.1.3 |Nuclear reactor and Nuclear Materials 108 | 54 | 38 16 |108| 54

2.2 |Unit «Nuclear Chemistry SG1
Applications»*

221Nucl ear themistry 216 | 78 | 34 | 36 | 4 4 |216| 78

2.2.2 |Nuclear Fuel Cycle and Radioactive 108 | 36 | 22 14 108| 36
Waste Management

2.2.3 |Water issues at NPPs 108 | 50 | 22 | 18 10 |108| 50

2.2.4 |Radiochemistry 108 | 40 | 24 | 12 4 1108| 40

2.3 | Unit «<Radiometry and Do simetry»** SG3

2.3.1 |Radiometry and Dosimetry 216 | 72 | 22| 40| 4 6 216 | 72

2.4 |Unit «Nuclear Medicine and SG4
Environmental control »***

2.4.1 Nuclear Medicine for Human Health 204 | 72 | 42 30 204 | 72

2.4.2 Biological Effects of lonizing Radiation 108 | 36 | 18 18 108 | 36

2.4.3 [Environmental Monitoring 108 | 36 | 16 | 16 4 108 | 36

2.5 | Unit «Radiation Control SG2
Technics »**

2.5.1 Radiation Control and Health Physics 216 | 72 | 26 | 40 | 6 216 | 72 6

2.52 |Flements and Equipment of 216 | 72 | 26 | 40 | 6 216 | 72 6
Information Control Systems of
Physical Installations

2.6 |Unit «<Nuclear Hazards and Risks»*** SG8

26.1 198 | 66 | 34 32 198 66 6

Nuclear Hazards and Risk Assessment
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Analysis
2.6.2 |Green technologies in nuclear industry 3 90 | 36 | 20 16 90 | 36 3
Nuclear energy: towards sustainable
development
2.7 |Unit «Eu practice in Nuclear SG6
Safety»***
2.7.1 |Nuclear Knowledge Management 3] 9 |36 |20 16 90 | 36 3
2.7.2 |Internet Reactor Laboratory 4 90 (36| 6 |24 6 108 | 36
2.7.3 [Best Eu practice in nuclear safety 4 | 108 | 36 | 30 6 90 | 36
3 Optional Subjects /2 ]/108 |/56 |/ 30 | 26 /108 | /56 | /3
3.1  |Creative Teaching Techniques in Highe
School / Pedagogics and Psychology of /2| /108 | /56 |/ 30 / 26 /108 | /56 /3 UK-3
Higher Education
4 . . . . .
Series of Disciplines for Candidate | /2.1)) | | 565 |1316 |06 | /36 /140 144 |1358| /202 | /6 | /210 | /124 | /9
Exams and Additional Training 2
4.1 |Information Technologies: Basics /1 | /108 | /72 | /36 | /36 /108| /72 | I3 UK-4
4.2 |Foreign Language /2 | /11 | /220 |/140 /140 /110| /70 /3 | /110 | /70 13 UK-5
4.3 gz:leons:ephy and Methodology of /2 /240 |/104| /60 /44 |1140| /60 /100 | /44 | 16 UK-6
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Number of Hours 3468|1138 (536 (320|146 (1361074 | 384 | 30 | 864 | 328 | 24 |1332| 354 | 39 | 198 | 72 6
Number of Hours per Week 23 22 24 24
Number of Exams 12 4 3 4 1
Number of End-of-term tests 10 4 3 3 1
IV. Internship V. Research VI. Final Certification

Internship Title Semester| Weeks Credits Semester Weeks Credits
Radiation and Environmental 2 4 6 4 8 12 Master's Thesis

Scientific Research 3 2 3
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Competence Unit Code,
Competence Name o
Code Discipline
Code

U1 Be able to apply scientific knowledge (analysis, comparison, systematization, abstraction, modelling, data authenticity checkng, decision-making etc.) in 11
independent research activity, to generate and realize innovative ideas.
Be committed to safety and understand safety culture 12,13

uG2

UC3 Know general approaches to pedagogical activity in educational institutions, master and implement efficient educational, informational, commun icational 31
technologies .

uc4 To have skills of using the modern information technologies for solving scientific research and innovative problems 4.1

UG5 Use a foreign language for communication in interdisciplinary and scientific environment, in va rious formats of international cooperation, scientific research 42
and innovative activity. )

UG-G Master the methodology of scientific cognition, to be able to analyse and evaluate the content and level of philosophic and me thodological issue while 43
tackling the tasks related to scientific research and innovative activities. ’

DPG1 Be able to analyze the references, to identify the most significant facts, to give them their own interpretation, to plan, exe cute and evaluate the results of 11
experiment

DPG2 Be able to monitor compliance with radiation safety standards and work with dosimetric and environmental monitoring devices u sed to ensure human 1.2
radiation safety

DPG3 Know the basic norms and rules of Nuclear Safety Culture, to understand thelAEA safety standardsto implement them in practice and to promote safe 1.3
methods when performing radiation -hazardous work

DPG4 Evaluate current conceptions of the information technology aspects in the nuclear industry, nuclear protection and nuclear safety

sG1 Understand thoroughly the basic and advanced laws of nuclear physics, chemistry and the relevant engineering sciences applichle to nuclear power plant 2.1
technology

SG2 Be able to collect and analyze initial data in order to design devices for registering ionizing radiation, electronic and information -control systems of physical 2.2

installations, their radio-electronic devices
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SG3 Know methods of registration of ionizing radiation, have skills in working with radiometric and dosimetric devices 2.3

SG4 Know the types and properties of ionizing radiation, the mechanisms of its interaction with matter, including biological obje cts, give recommendations on 2.4
the prevention, minimization and protection of the body from radiati on effects

SG5 Be able to analyze the damage effect of extreme environmental factors on the human population and to develop measures to opti mize this effect. 25

SG6 Understand the IAEA safety standards, master the current trends in European nuclar education 2.6

SG7 Propose options for the implementation of new technical facilities based on modern concepts of nuclear physics, nuclear chemistry and electronics 2.7

SG8 Know the possible consequences of a nuclear experiment and assess radiationisks

*This unit belongs to the "Nuclear physics and chemistry" module

**This unit belongs to the "Radiation protection" module

*** This unit belongs to the "Nuclear safety” module

Color code:

BSU (Minsk) 18 ECTS YKSUG (Grodno) 12 ECTS

Gomel SU 9 ECTS R&E Internship 6 ECTS PolesSU 12 ECTS

BSUIR (Minsk) 15 ECTS PSU (Polotsk) 12 ECTS

EU 3 ECTS

Research seminar- any university




