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ACADEMIC DISCIPLINE DESCRIPTION 

The purpose of teaching the discipline "Experimental Radiobiology" 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. 

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 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. 

Acquisition of competencies:  

integral competence (ІC): the ability to solve complex tasks and problems in the field of ecology, 

environmental protection and sustainable use of natural resources in the course of professional 

activity or in the process of study that involves research and/or innovation, and is characterised by 

complexity and uncertainty of conditions and requirements; 

general competences (GC):  

2. Ability to make informed decisions. 

6. Ability to search, process and analyse information from various sources. professional 

(special) competences (PC):: 

12. Ability to apply new approaches to the analysis and forecasting of complex phenomena, 

critical thinking of problems in professional activities. 

15. Ability to organise work related to environmental assessment, environmental protection 

and optimisation of environmental management in conditions of incomplete information and 

conflicting requirements. 

Expected Learning Outcomes (ELO): 

https://elearn.nubip.edu.ua/course/view.php?id=2682


4. To know the legal and ethical standards for assessing professional activities, developing 

and implementing socially significant environmental projects in the face of conflicting 

requirements. 

7. To be able to communicate in a foreign language in scientific, industrial, social and public 

spheres of activity. 

 

 

ACADEMIC DISCIPLINE STRUCTURE 

Topic 

Hours 

(lectures/ 

practical 

works) 

Results of study Task Evaluation 

Моdule 1. Radionuclides in the environment 

Тopic 1. Consequences of 

the largest radiation 

accidents and prospects for 

the use of contaminated 

areas for research 

4/- Know foliar uptake of 

radionuclides into plants. 

Receipt of soluble 

radionuclides in plants from 

the air. Influence of physico-

chemical properties of 

radionuclides on their 

transition from soil to plants 

through the roots. Influence 

of biological characteristics 

of plants, phases of their 

development and 

physiological state on the 

transition of radionuclides 

from the soil to plants. 

Understand features of 

migration of radionuclides in 

forest biogeocoenoses. 

Ways of radionuclides 

uptake into the body of 

animals. Quantitative 

indices of accumulation of 

radionuclides in the animal 

body: concentration factor 

(CF), absorption coefficient 

(Ca), biological elimination 

half-life of radionuclides 

(Tbiol). The main ways of 

radionuclides withdrawal 

from the body of animals. 

.  10 point 

Тopic 2. Biological 

effects of ionizing 

radiation Assessing 

impacts of ionizing 

radiation to man and the 

environment (principles, 

mechanisms, 

biomarkers) 

4/- Know interaction of 

microorganisms with 

elements of nuclear fuel. 

Extremely radio-resistant 

microorganisms. 

Understand mechanisms of 

various interactions of 

bacteria and uranium: 

bioreduction, 

biomineralization, 
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biosorption and 

bioaccumulation. 

Тopic 3. Speciation of 

radionuclides in the 

environment 

4/2 Know metabolism of 

strontium in natural 

contaminated ecosystems. 

Biogeochemistry of cesium 

and its interaction with soil 

microorganisms. 

Understand accumulation 

of 137Cs by bacteria and 

their effect on the biological 

availability of radionuclides. 

Delivery of 

practical work 

№1. 

10 

Total module 1 30 

Моdule 2. Experiment in radioecological research 

Тopic 4. Field sampling 

and statistics in 

radioecology 

2/3 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. 

Delivery of 

practical work 

№2. 

10 

Тopic 5. Particularities 

of radionuclide 

contamination 

measurements 

2/2 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. 

Delivery of 

practical work 

№3. 

10 



Тopic 6. Radioactive 

particles and solid state 

speciation 

 

2/2 Know labeled atoms. 

Radioactive and stable 

isotopes. Labeled 

compounds. Indicative dose. 

Basic ways of using isotopic 

indicators in research with 

plants. Investigation of 

transport and distribution of 

separate elements in plant. 

Understand features of the 

use of radioactive isotopes 

in vegetative and field 

studies. Radioautography. 

Features of the use of stable 

isotopes. 

Delivery of 

practical work 

№4. 

10 

Тopic 7. Modeling 

within radioecology  

4/2  Delivery of 

practical work 

№5. 

10 

Total module 2 40 

Моdule 3. Features of studying the state of radioactive isotopes under different conditions 

Тopic 8. Distribution, 

main fluxes and deposits 

of biologically active 

radionuclides (137Cs and 
90Sr) in forest 

ecosystems. 

2/2 Know extremely 

radioresistant bacterium 

Deinococcus radiodurans, 

Arthrobacter radiotolerans. 

Isolation of strains of 

radiosensitive bacteria in an 

environment with extreme 

conditions of existence. 

Understand radiosensitivity 

of micromycetes. 

Delivery of 

practical work 

№6. 

10 

Тopic 9. Freshwater 

radioecology 

2/2 Know assessment of 

microbial cenosis of 

territories contaminated by 

radioactive isotopes after 

the Chernobyl accident. 

Level of radioactivity of soil 

and biodiversity of soil 

microflora. Determination 

of soil cellulosic activity. 

Understand dynamics of 

ecological and trophic 

groups of soil 

microorganisms on 

contaminated radionuclide 

territories. 

Delivery of 

practical work 

№7. 

10 

Тopic 10. Terrestrial 

radioecology, transfer 

and countermeasures 

4/- Know Metagenomics as a 

complex branch of 

knowledge. Metageno data 

analysis. Sequencing 

metagenoids. 

Bioinformatics analysis of 

16s rRNA metagenome 

data. Metadata in 

metagenome analysis and 

their integration. 
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Determination of the main 

metrics of biodiversity. 

Check the quality of the 

sequencing data by the 

FastQC program. 

Understand MetaGenom 

data preprocessing in the 

QIIME software package. 

Clustering metagenome data 

in QIIME. 

Total module 3 30 

Additional points 10 

Total for the semester (30+30+40)*0,7 70 

Exam    30  

Total for the course 100 

 

 

ASSESSMENT POLICY 

Deadline and 

recompilation policy: 

Works that are submitted in violation of the deadlines for more 

than a week without good reason are evaluated at a lower score 

(maximum - 20% of the maximum). Rearrangement of modules 

takes place with the permission of the lecturer if there are good 

reasons (for example, hospital or family problems). 

Academic Integrity 

Policy: 

Writing while writing modular test papers and the final exam is 

prohibited. The use of mobile devices during these periods is also 

prohibited. 

Visiting policy: Attendance is mandatory. For objective reasons (for example, 

illness, international internship) training can take place individually 

(in online form in consultation with the dean of the faculty). In case 

of violations and abuses (non-attendance more than 50% of the 

time - non-admission to the exam) 

 

 

SCALE FOR ASSESSING STUDENTS ‘KNOWLEDGE AND SKILLS 

Rating of the 

applicant of higher 

education, points 

The assessment is national for the results of examinations 

exams offsets 

90-100 perfectly credited 

74-89 good 

60-73 satisfactorily 

0-59 unsatisfactorily not credited 
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