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Course type (compulsory or optional) Compulsory 

Course level (study cycle) 2 level 

Semester the course is delivered 1 term, autumn 

Study form (face-to-face or distant) face-to-face 
 

Course title in Lithuanian 

Radioekologija 

Course title in English 

Radioecology 

Short course annotation in Lithuanian (up to 500 characters) 

Kursas skirtas supažindinti fizinių ir biomedicinos mokslų studentus su nejonizuojančiosios ir 

jonizuojančiosios spinduliuotės šaltiniais žmogaus aplinkoje ir jų galimu neigiamu poveikiu. 

Analizuojami abiejų rūšių spinduliuočių sąveikos su biologiniais objektais mechanizmai, 

nagrinėjamos fizikinės spinduliuočių charakteristikos bei jų matavimo metodai. Studentai išmoksta 

kiekybiškai įvertinti tiek jonizuojančiosios, tiek nejonizuojančiosios spinduliuotės pavojingumo 

laipsnį bei analizuoti galimą poveikį sveikatai. 

Short course annotation in English (up to 500 characters) 

The aim of the course is to study the effects of non-ionizing and ionizing radiations on living 

organisms and influence to the environment. Studies includes comprehensive review of the sources 

of radiation, the explanation is based on the analysis of the background radiation and nuclear fuel 

cycle. Radiation measurement basics also are given. Effects of high energy particles on cells and 

human body also are studied and related questions of radiation safety are discussed. Chernobyl and 

Ignalina atomic power stations are given as examples for the managing radiation accidents, fuel 

cycle and waste. 

 Prerequisites for entering the course 

-  

Course aim 

To estimate the hazardousness of natural and artificial sources of nonionizing and ionizing 

radiation.  

Links between study programme outcomes, course outcomes and criteria of learning 

achievement evaluation 

Study programme 

outcomes 
Course outcomes 

Criteria of learning 

achievement evaluation 

 

1. To apply physical models for 

the description, analysis and 

assessment of various energy 

technologies and their impact on 

the environment. 

1. To explain the nature of 

radiation sources of various 

energy spectrum and compare 

the levels of radiation.   

Describe non-ionizing and 

ionizing radiation sources that 

are typical to the human 

environment.  



2. To be able to execute 

experimental investigations of 

physical quantities involved in 

energy technologies and 

parameters which describe 

impact on the environment, to 

compare obtained results with 

existing knowledge and 

theories, and to draw 

conclusions; 

2. To use experimental 

techniques to measure the level 

of various types of radiation, 

dosimetry. 

Measurement of the levels of 

non-ionizing and ionizing 

radiation  

5. To use physical 

understanding of processes in 

energy systems for the critical 

analysis of the development 

trends of energy technologies in 

the near- and distant-future 

3. To analyze the nuclear fuel 

cycle and to asses the risk and 

danger of running of a nuclear 

plant. 

Understanding of main 

dangers to human and 

environment at all stages of 

nuclear fuel cycle.  

4. To explain the mechanisms of 

radiation impact to human and 

the environment.  

Explanation of the impact 

mechanisms to living objects 

of various types of radiation.. 

7. To apply the laws governing 

energy transformations and 

international environmental 

legislation and regulation for the 

economically reasonable and 

environmentally friendly 

solutions for the specific energy 

installations  

5. To evaluate theoretically and 

experimentally the irradiance 

dose. 

Assessment of radiation dose 

and evaluation of its danger to 

health. 

6. To analyze the situation of 

nuclear pollution and to know 

the basic principles of radiation 

protection.. 

Analysis of the radiological 

accident scenarios that are 

dangerous to human and 

environment.  

7. To analyze the radiation 

protection related energy 

development strategies.  

Understand safe energy 

development strategies.  

 

Link between course outcomes and content  

Course outcomes Content (topics) 

1. To explain the nature of radiation 

sources of various energy spectrum 

and compare the levels of radiation.   

Electromagnetic radiation, its spectrum and measurement.  

Natural and artificial electromagnetic radiation sources. 

Natural, cosmogenic and artificial sources of  radionuclides. 

2. To use experimental techniques to 

measure the level of various types of 

radiation, dosimetry. 

Physical principles of radioactivity measurement.  

Radiometry and dosimetry. 

  

3. To analyze the nuclear fuel cycle 

and to asses the risk and danger of 

running of a nuclear plant. 

Nuclear fuel cycle.  

Construction of thermonuclear reactor and ecological 

dangers. 

4. To explain the mechanisms of 

radiation impact to human and the 

environment.  

Physical basics of interaction mechanisms of ionizing 

radiation with biological systems.. 

Migration of radionuclides in food chain. 

5. To evaluate theoretically and 

experimentally the irradiance dose. 

The use of high energy quanta in medicine and biology.  

Radionuclide in medicine.  

The use of radionuclides in biological research. 

6. To analyze the situation of nuclear 

pollution and to know the basic 

principles of radiation protection.. 

Principles of radiation protection.  

Physical, chemical and biological protection from ionizing 

radiation.  

7. To analyze the radiation Regulation of radiation protection.  



protection related energy 

development strategies.  

Radiation protection in Lithuania. 

Study (teaching and learning) methods 

Teaching: lectures, discussions, case analysis 

Learning methods: discussions, reading, laboratory work, consultations  

Methods of learning achievement assessment  

Testing, laboratory work assessment. 

Distribution of workload for students (contact and independent work hours) 

Lectures 30 

Laboratory work 30 

Individual students work 96 

Consutations 4 

Total: 160 

Structure of cumulative score and value of its constituent parts 

Midterm – 25 %, practical work – 25 %, exam – 50%. 

Recommended reference materials 

No. 

 

Publication 

year 

Authors of publication 

and title 

Publishing 

house 

Number of copies in 
University 

library 

Self-study 

rooms 

Other 

libraries   
Basic materials 

1. 2008 

Atoms, Radiation, and 

Radiation Protection, James E. 

Turner 

Wiley-

Interscience 
2   

2. 2008 

Kanapickas, Arvydas. 

Radioekologija : naujausių 

eksperimentinių metodų 

praktinio pritaikymo 

radioekologiniams ir 

aplinkotyriniams tyrimams 

studija  

VDU 30  VMU Moodle 

3. 2002 

Faw R., Salem W., Kenneth 

Shultis J. Fundamentals of 

Nuclear Science and 

Engineering 

Marcel 

Dekker Inc  
2   

Supplementary materials 

 2002 

Habash, Riadh W. Y. 

Electromagnetic fields and 

radiation 

Marcel Dekker 1 

 2004 

Richard Tykva, Dieter Berg. 

Man-Made and Natural 

Radioactivity in Environmental 

Pollution and Radiochronology   

Kluwer 

Academic 

Publisher 

1 

Course programme designed by 

Ass. professor Arvydas Kanapickas, VMU Physics Department 

 

 


