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1. PURPOSE AND OBJECTIVE OF THE DISCIPLINE 

The purpose of teaching the discipline "Experimental Radioecology" is to 

study the sources of ionizing radiation in the environment, migration of radioactive 

substances in different ecosystems, features of physicochemical forms of 

radionuclides and assessment of environmental impact and risks associated with 

radioactive contamination. Formation of abilities and skills of carrying out 

radioecological researches with use of radioactive isotopes, methods of radiochemical 

separation and modern methods of measurement. 

The task is to provide opportunities to use the acquired knowledge and skills to 

describe, analyze and predict the accumulation of radioactive isotopes and their 

migration in the environment under conditions of limited information, as well as to 

perform a master's thesis. 

2. AFTER FINISHING OF COURSE STUDENTS HAVE TO 

The student should know the characteristics of ionizing radiation and the 

physico-chemical basis of the interaction of ionizing radiation with substances, 

methods of radiometry and spectrometry of ionizing radiation, physical and chemical 

properties of natural and artificial radioactive isotopes of chemical elements , the basis 

of statistical processing of experimental data. 

Student should be able to: 

- measure the specific, volume radioactivity for α-, β-, γ-radionuclides; 

- carry out experimental research using the method of labeled atoms and 

compounds; 

- conduct an autoradiography; 

- properly describe, analyze and formalize the results of their own experimental 

studies; 

- formulate logical conclusions. 
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3. DISCIPLINE CONTENT AND TYPES OF EDUCATIONAL WORK  

 

Types of educational activity Total hours 

The total laboriousness of the discipline 180 

Lectures 30  

Practical training  15 

Independent student work  135  
 

Type of final control 

 

Exam  

 
 

4. CONTENTS OF DISCIPLINE MODULES AND TYPES TO WORK 
 

№  Topic 
The topic content, 

recommended literature 

Types of educational 

activity, hours. 
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Module 1. Radionuclides in the environment 
 

1.1. Consequences of 

the largest 
radiation 

accidents and 
prospects for the 

use of 
contaminated 

areas for research 

 4  14 

            Literature: 1-8    

1.2. Biological effects 

of ionizing 
radiation 

Assessing 
impacts of 

ionizing radiation 
to man and the 

environment 
(principles, 

mechanisms, 

 4  14 



 4 

biomarkers) 
                  Literature: 1-5, 7,8    

1.3. Speciation of 
radionuclides in 
the environment 

 4 2 12 

                  Literature: 1-5, 7,8    
   

Module 2. Experiment in 
radioecological research 

   

2.1 Field sampling 
and statistics in 

radioecology 

Soil sampling methods for radiation 
control. Requirements for sampling 

devices and equipment. General 
requirements for the selection of test 

sites. Gamma survey of the surveyed 
area. Sampling. Soil sampling in rural 

settlements, on agricultural lands and 
in natural landscapes. Sampling in 

case of local emergency radioactive 
contamination of the territory. 
Marking, transportation, storage and 

disposal of samples. Requirements 
for sampling devices and equipment. 

Determination of homogeneity of 
radioactive contamination. Sampling 

of plant products in storage places or 
during its transportation, in the field.  

2 3 12 

  Literature: 6-10    

2.2 Particularities of 
radionuclide 

contamination 
measurements 

Requirements for error in 
determining the density of 

radioactive soil contamination. 
Determination of the number of soil 

samples to estimate the median 
density of radioactive contamination 

of the soil at the elementary site. 
Requirements for soil sampling and 

preparation and measurement of 
radionuclide activity in them. 

 

2 2 12 

  Literature: 6-8,11 
 

   

2.3 Radioactive 
particles and 

solid state 
speciation 

 2 2 14 
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            Literature: 6-8,13    

2.4. Modeling within 
radioecology 

 4 2 15 

                  Literature: 1-5, 7,8    

   

Module 3. Features of studying the 
state of radioactive isotopes under 

different conditions 

 

   

3.1 Distribution, 

main fluxes and 
deposits of 

biologically 
active 

radionuclides 
(137Cs and 90Sr) 

in forest 
ecosystems. 

 2 2 14 

                  Literature: 1-5, 7,8    
3.2. Freshwater 

radioecology 
 

2 2 14 

                  Literature: 1-5, 7,8    
      

3.3 Terrestrial 
radioecology, 

transfer and 
countermeasures 

 

4  14 

                  Literature: 1-3, 7    

  Total:  30 15 135 

 
 

 
5.1 Criteria for calculating the maximum number of points in conditions of 

rating by hours: 
Lectures - for each hour of listened and recapitulated lecture – 0.5 points. 

Practical classes - for every hour of completed and assigned task of practical 

classes - 1 point. 
Independent work - for every hour of self-prepared and assigned task – 0.2 

points. 

  

 

Rating (maximum) of the student by modules considering hours as a criterion 
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Module Re.w. Credits Lectures 
Practice 

sessions 

Independent 

work 
Total 

1 М1 2.0 12 · 0.5 = 6 2 · 1 = 2 40 · 0.2 = 8 16 

2 М2 2.0 10 · 0.5 = 5 9 · 1 = 9 53 · 0.2 = 10.6 24.6 

3 М3 2.0   8 · 0.5 = 4  4 · 1 = 4   42 · 0.2 =8.4 16.4 

 Total 6.0 15 15 27 57 

 

Rating of educational work Re.w. = 70 %, and rating of exam Rexam = 30 % from 
the total number of points (according to the Regulations). 

In case of 100% mastering of discipline the student can get Re.w. - 40 points, 
and Rexam - 17 points. 

  
5.2 Rating of attestation for discipline 

 

National score ECTS Definition ECTS Rdis., points 

Rdis., actual 

points for 

discipline 

Excellent A Excellent - perfectly 

performance, with 
only a small number of 

errors. 

 

(0,9 – 1,0) · Rdis.   51 – 57 

Good B Very good - above 

average level with 
several mistakes 

(0,82 – 0,89) · Rdis.   47 – 50 

C Good - generally 

correct with some 

mistakes 
 

(0,75 – 0,81) · Rdis.   49 – 46 

Satisfactory D Satisfactory - not bad, 

but with a significant 

number of 
shortcomings 

 

(0,66 – 0,74) · Rdis.   45 – 42 

E Enough - execution 

satisfies the minimum 

criteria 
 

(0,60 – 0,65) · Rdis.   41 – 37 
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Unsatisfactory FX Unsatisfactory - you 

need to work before 

getting a score 
(positive rating) 
 

(0,35 – 0,59) · Rdis.   36 – 33 

F Unsatisfactory - 

serious further work is 

needed 

(0,01 – 0,34) · Rdis.   1 – 32 

 
 

5.3 Discipline rating 
 

Rdis. = Re.w.+ Rexam + Radd.w. – Rpenal 
 

Assume that the student scored only 43 points, which is 75% of 6.0 credits or 
Rdis. of student is 4.5 credit. 

 



 8 

6. EXAMPLE OF CONTROL TASKS  
  

National University of Life and Environmental Sciences of Ukraine 

Master 1st 

year study 
Specialty 

Radioecology 

Radiobiology and 

Radioecology 
Department 

2020/2021 study 

year 

Test № 1 

from the course  
Experimental Radioecology 

Approved 

Head of department 
 
 

Klepko A.V. 

Questions 

1. Which are the key sources contributing to doses from ionizing radiation to the population in 

Ukraine? 

2. How can the radionuclide speciation influence the choice of countermeasures? Give minimum 3 
examples of countermeasures that can reduce the biological uptake of radionuclides in animals and 

humans and explain your choices. 

Tests 

1.  1 Sievert is equal to ... ber 

2.  What element has an antagonist with Cs? 
a) Sr;     b) Ca;     c) K;       d) Pb 

3.  What phase of cell cycle is the most radiosensitive? 

a) S;     b) G1;     c) M;       d) G2 

4.  Arrange the correct links on types of radionuclides distribution in animals (few radionuclides 
can respond to one type) 

1 bone  a Transuranic elements 

2 diffuse  b Cs 

3 reticuloendothelial  c Sr 

 d Rb 

 e Pu 
 

5.  Critical tissue in plants are: 

a) phloem;     b) xylem;     c) meristem;       d) parenchyma 

6.  Which of the natural potassium isotopes is radioactive? 
a) 39К;     b) 40К;     c) 41К;       d) 42К 

7.  Among vertebrate animals, the highest radioresistance have: 
a) fishes;     b) birds;     c) mammals;       d) reptile 

8.  A critical organ to 14C is:  
a) eye lens;     b) bone tissue;     c) spleen;       d) fatty tissue 

9.  To construct the survival curve is carried out:  
a) experiments in vacuum conditions;     b) experiments on the neutralization of ionizing 

radiation;     c) experiments with irradiation in different doses;       d) experiments on irradiation 
in stimulating doses 

10.  The most effective way of removing 137Cs from the organism of mammals: 

a) through the kidneys;     b) through sweat glands;     c) through the mammary gland;       d) 
through the gastrointestinal tract 
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