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1. COURSE GOALS

The course goal is to develop competences in evaluation and prevention riscsin sphere of
radioecological safety.

2. LEARNING OUTCOMES

The mastering of the discipline " Paanoskonoruueckas 6€30MacHOCTh TEPPUTOPUIA /
Radioecological safety of territories" is aimed at the formation of the following competencies
(parts of competencies) in students:

Table 2.1. List of competencies formed by students during the development of the
discipline (LEARNING OUTCOMES)

Indicators of competence
achievement
Code Competence . .
P (within the framework of this
discipline)
CnocobHOCTh TBOpUYecku wucnoib3oBath B | ITK-2.1 Bnaneer HaBBIKaMU
MIPOU3BO/ICTBEHHO-TEXHOJIOTUIECKOM NPUMEHEHHUS NEPEAOBBIX JOCTHKCHUN
JeSTeNIbHOCTH 3HaHUs (YH/IaMEHTAIbHBIX U | HAYKW Ui BbIOOpa H  BHEIPEHHS
NPUKIAAHBIX  pPa3[elioB  CHENHAJbHBIX | HAWIYYIINX JOCTYIHBIX TEXHOJIOTHI
SPC-2 JUCLIUILINH (HAT)
The ability to creatively use knowledge of SPC-2.1 Has the skills of applying
fundamental and applied sections of special |advanced scientific achievements to
disciplines in production and technological  |select and implement the best available
activities technologies (BAT)
IIK-5.1 Crnocoben pa3pabarbiBaTh U
Cnocoben pa3zpabaThIBaTh TUIIOBBIE
IUIAHUPOBATh  BHEAPEHHE THIIOBBIX
MPUPOJOOXPAHHBIE MEpPOTPHUATHS u .
. MIPUPOJTOOXPAHHBIX MEPOIPHUATHH C
TIPOBOTUTH OLICHKY BO3/ICUCTBUS .
. Y4eTOM MEXAYHAPOIHOW MPAKTHKU H
TUTAHUPYEMBIX COOPYKEHHH UM UHBIX (OpM .
. . TpeOoBaHUi HallMOHAJIBHOTO
XO3SWCTBEHHOM JeSITeTbHOCTH Ha
SPC-5 OKDYIKAIOLLVIO CDE 3aKOHO/IaTENIbCTBA
by HIYEO Cpeity . SPC-5.1 Is able to develop and plan the
Is able to develop standard environmental . .
. : implementation of standard
protection measures and assess the impact of . .
environmental measures taking into
planned structures or other forms of . . }
. . ! account international practice and the
economic activity on the environment . . o
requirements of national legislation

3. COURSE IN HIGHER EDUCATION PROGRAMME STRUCTURE

The discipline " Paanoskonoruueckas 0e3omacHocTh Tepputopuii / Radioecological
safety of territories" refers to Compulsory Disciplines of the Higher Education Program.

Within the framework of the higher education program, students also master other
disciplines and/or practices that contribute to expected learning outcomes of the discipline
"Pagnoskonornyeckast 6ezonacHocTh Tepputopuii / Radioecological safety of territories".

Table 3.1. List of Higher Education Program components that contribute to expected
learning outcomes



Subsequent

Code Competence Previous Disciplines (Modules L
P P ( ) Disciplines (Modules)
Ceprudukanus CrIpbs, Pre-graduate practice
MTPOM3BOICTBEHHBIX
MPOLECCOB U MPOAYKIHUH I10
MEKTYHAPOIHBIM
3KOJIOTHYECKUM
TpeboBanusMm / Certification
of raw materials, production
processes and products in
accordance with
international environmental
requirements DKOJOrHYECKOE
MPOCKTUPOBAHUE
CrocoOHOCTE  TBOPYECKHU
MIPOMBIIIIJICHHBIX OOBEKTOB /
UCII0JIb30BATh B : .
Environmental design of
MIPOU3BOJICTBEHHO- . ) e
P A . industrial facilities
TEXHOJIOTUYECKOM
KomrmnekcHas ouenka
TSI TEeITbHOCTH 3HaHUS
MPUPOTHBIX U
(byHIaMEeHTaIbHBIX u
MIPOU3BOICTBEHHBIX
TIPUKJIIaTHBIX pasnelnos .
MOTEHINAJIOB TEPPUTOPUH /
SPC-2 CIIEIIMaIbHBIX JUCIHUILINH .
o . Comprehensive assessment of
The ability to creatively . . )
natural and industrial potentials
use knowledge of oo
) of territories
fundamental and applied
} : XpaHeHwue, nepepadboTKa u
sections of special
N . YTHIIM3aNus 0TX0/10B / Storage,
disciplines in production . !
. processing and disposal of
and technological
.. waste
activities
DKOJ0THs U 310pOBbE
Hacenenus / Ecology and
public health
T'eoxumuueckne MeTOEI
OLICHKH OKPY’KaroIen cpebl /
Geochemical methods of
environmental assessment
JlannmagTHOE IUIAaHUPOBAHKE
/ Landscape planning
VYnpasneHue MUHEpaIbHO-
CBIPbEBBIM KOMIUIEKCOM /
Management of the mineral
resource complex
Ceprudukanus CbIpbs, Pre-graduate practice
Crnocoben pa3pabaThiBaTh IIPOM3BOICTBEHHBIX
THIIOBBIC TPOLECCOB M MPOLYKIUH 110
npu XPaHHbBI
PHPOZIOOXP © MEKTyHapOHBIM
MEPOTIPUATHS ¥ IPOBOIUTH
SPC-5 OI_IIC)HK}Ij Bo32eﬁclTIBm DKOJIOTUYECKUM
IIBHEPYEMBIX Tp€60BaHI/I$IN‘I / Certlﬁcatl.on
COOpYIKEHWH HIH  WMHBIX of raw materials, produgtlon
dopm xosgitcTennoii | processes and products in

accordance with




Subsequent

Code Competence Previous Disciplines (Modules) Disciplines (Modules)
JESATEIbHOCTH Ha | international environmental
OKPYKaIOUIYIO Cpeay requirements

Is able to develop standard | HSE menemxment / HSE-
environmental protection | management

measures and assess the DKOJIOTHYECKOE

impact of planned HPOEKTHPOBAHHUE

structures or other forms MIPOMBIIIIICHHBIX 00BEKTOB /
of economic activity on Environmental design of
the environment industrial facilities

CoBpeMeHHbIE METO/IbI U
TEXHOJIOTHH 3allUThI
OKpyxarorieii cpenbl / Modern
methods and technologies of
environmental protection
XpaHeHwue, nepepadoTKa 1
yTUIM3aIus 0TX0/10B / Storage,
processing and disposal of
waste

MexayHapoIHbIC CTaHAPThI
yIpaBJICHUS] KAYECTBOM
OKpY’Karomien cpepl /
International Environmental
Quality Management Standards
VYpasineHue MUHEpaIbHO-
CBHIPbEBBIM KOMILIEKCOM /
Management of the mineral
resource complex

4. COURSE WORKLOAD AND ACADEMIC ACTIVITIES

Workload of the course «Pagnoskonoruyeckas 0€30MaCHOCTb TEPPUTOPHUMA /
Radioecological safety of territories» is 2 ECTS.

Table 4.1. Types of academic activities during the period of the HE program mastering

Buj yuyeoHoii pa6oThl TOTAL 1 Sze meste; 3 4

Contact academic hours 34 34

Incl.:

Lectures

Lab work

Seminars 34 34

Self-study 55 55

Evaluation and assessment 19 19
Ac.hours 108 108

Total workload ECTS 3 3

5. COURSE CONTENTS

Table 5.1. The content of the discipline (module) by type of academic work



Name of the discipline
section

Content of the section (topics)

Type of academic activity*

Priority tasks in the field of
radiation protection of the
population

Priority tasks in the field of radiation
protection of the population. Control of
the content of natural radionuclides and
radioactive contamination by
technogenic radionuclides of objects of
the natural environment, products and
materials.

Lectures, Seminars

Radiation safety standards

The radiation safety standards NRB
99/2010 as a fundamental regulatory
document for certification of objects,
products and materials on the basis of
radiation

Lectures, Seminars

Regulatory documents
regulating the content of
technogenic radionuclides

Regulatory documents regulating the
content of technogenic radionuclides
(TRN) 137Cs and 90Sr in food
products. Determination of the specific
activity of radionuclides in food
products using the alpha-, gamma-,
beta-spectrometric complex "Progress".
Preparation of counting samples.
Device and software of the Progress
spectrometric complex. Sampling of
food products. Documents issued
during the certification of food products
on the basis of radiation. Monitoring of
the content of radionuclides in drinking
water.

Lectures, Seminars

Radiation control of
materials

Regulatory documents regulating the
content of technogenic radionuclides
(TRN) 137Cs and 90Sr in wood raw
materials and wood products. Sampling
of wood raw materials. Sample
preparation. Documentation. Radiation
monitoring of scrap metal.

Regulatory documents regulating the
content of natural radionuclides (EN)
226Ra, 232Th and 40K in building
materials. Determination of the specific
activity of radionuclides using the
Progress spectrometric complex.
Sampling of building materials. Sample
preparation. Documents issued during
the certification of building materials
on the basis of radiation

Lectures, Seminars

Conducting radiation-
hygienic examination of

Regulations governing the conduct of
radiation-hygienic examination of
residential and public buildings. The

Lectures, Seminars




buildings

residential and  public

procedure for measuring the power of
the equivalent radiation dose and the
volumetric activity of radon isotopes in
the air in residential and public
buildings. Anti-tornado protection of
residential and public buildings.

Permissible  levels
ionizing radiation
radon in construction

of | Regulatory documents regulating the Lectures, Seminars

and | permissible levels of ionizing radiation
sites | and radon in construction sites. The
procedure for carrying out work on
measuring the power of the equivalent
radiation dose on building sites. The
procedure for sampling air and carrying
out work on measuring the density of
radon flux from the ground surface on
building sites. Methods for measuring
the radon flux density from the ground
surface. Documents issued during the
survey of building sites on the basis of

radiation.

6. CLASSROOM EQUIPMENT AND TECHNOLOGY SUPPORT
REQUIREMENTS

Table 6.1. Classroom equipment and technology support requirements

Classroom for
Academic
Activity Type

CLASSROOM
EQUIPMENT

Specialized learning, laboratory
equipment, software and materials for the
mastering the course

Lecture

An auditorium for
conducting lecture-type
classes, equipped with a set
of specialized furniture; a
board (screen) and technical
means of  multimedia
presentations

Seminars

Classroom, equipped with a
set of specialized furniture;
whiteboard; a set of devices
includes portable
multimedia projector, laptop,
projection screen, Stable
wireless Internet connection.
Software: Microsoft
Windows, MS Office /
Office 365, MS Teams,
Chrome (latest stable
release), Skype

Self-studies

An auditorium for
independent work of
students (can be used for
seminars and consultations),




Classroom for Specialized learning, laboratory
Academic CLASSROOM equipment, software and materials for the

Activity Type EQUIPMENT mastering the course

equipped with a set of
specialized furniture and
computers with access to an
electronic information and
educational environment.

7. RECOMMENDED SOURCES FOR COURSE STUDIES

. Main reading:

1. Khaustov A. P., Redina M. M. Environmental standards and norms. — 2020. URL:
https://izd-mn.com/PDF/47TMNNPU20.pdf

2. Schofield, Paul N., et al. "Data and Biomaterial Archives in Radioecology and
Radiobiology; the Importance of STOREing." Biomarkers of Radiation in the Environment. Springer,
Dordrecht, 2022. 53-65.

Additional sources:
1. Schultz, Vincent, and Alfred W. Klement, eds. Radioecology. Reinhold, 1963.

2. Whicker, F. Ward, and Vincent Schultz. Radioecology: nuclear energy and the
environment. Vol. 1. Boca Raton, FL: CRC press, 1982.

3. Pentreath, R. J. "Radioecology, radiobiology, and radiological protection:
frameworks and fractures." Journal of Environmental Radioactivity 100.12 (2009): 1019-
1026.

4. Whicker, F. Ward, and Vincent Schultz. Radioecology: nuclear energy and the
environment. Vol. 1. Boca Raton, FL: CRC press, 1982.

Internet-sources:

1. Electronic library system of the RUDN and third-party electronic library systems,
to which university students have access on the basis of concluded contracts:

- electronic library system of the RUDN University http://lib.rudn.ru/MegaPro/Web

- electronic library system «YHuBepcuTeTckas  OWOIMOTEKa  OHJIAKHH»
http://www.biblioclub.ru

- electronic library system FOpaiit http://www.biblio-online.ru

- electronic library system «KoncynbTanT cryaenray www.studentlibrary.ru

- electronic library system «JIaub» http://e.lanbook.com/

- electronic library system «Tpowutikuit MmocT»

2. Databases and search engines:

- electronic fund of legal and regulatory and technical documentation
http://docs.cntd.ru/

- Yandex search engine https://www.yandex.ru/

- Google search engine https://www.google.ru/

- abstract database SCOPUS http://www.elsevierscience.ru/products/scopus/

Educational and methodological materials for independent work of students during
the development of the discipline/ module *:


https://izd-mn.com/PDF/47MNNPU20.pdf
http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://docs.cntd.ru/
https://www.yandex.ru/
https://www.google.ru/
http://www.elsevierscience.ru/products/scopus/

1. A course of lectures on the discipline " Paamoskonorudeckass 6e30macHOCTb
tepputopuii / Radioecological safety of territories ".

* - all educational and methodological materials for independent work of students are placed in accordance with
the current procedure on the discipline page in the Telecommunication educational and Information System!

8. MID-TERM ASSESSMENT AND EVALUATION TOOLKIT

Evaluation materials and a point-rating system* for assessing the level of competence
formation (part of competencies) based on the results of mastering the discipline "
Pannoskonornueckas 6e3onacHocTs Tepputopuii / Radioecological safety of territories " are
presented in the Appendix to this Work Program of the discipline.

* - evaluation toolkit and ranking system are formed on the basis of the requirements of the relevant local
regulatory act of the RUDN (regulations / order).
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