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Elective course for high school students is a course which should be chosen 

by a student from several courses corresponding to their specialization.

The purpose of elective courses is to deepen knowledge of basic academic 

subjects, the development of cognitive interests, skills and professional self-

determination.
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Intended for high school students (grades 10–11)

1–2 hours per week

Can be used:

 as elective profile course

 in extracurricular activities



Materials for Course “Nuclear Physics”

 Paragraph materials

 Exercises

 Links to additional digital 
resources

 Topics for project work

 Video lectures
 Additional text materials

– materials for deep studies 
– analysis of problem solving

 Quizzes
 Virtual practicum

 Visualization of complex 
physical processes

 Visualization of experimental 
facilities

QR codes

Textbook

Electronic application

Additional digital resources
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Main Idea of the Course
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From Nuclear Physics 

to Nuclear Technology…



01

Textbook Content
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Chemical Elements. Atoms and 
Molecules. Isotopes

06

02

03

04

05

Atom and Atomic Nucleus

Radioactivity

Mass and Energy

Nuclear Reactions

Nuclear Astrophysics

07

08

09

10

11

Synthesis of New Heavy and 
Superheavy Elements

Radiation and Life

Nuclear Technology 
Applications

Global Energy Sources

In Research Institutes and 
Laboratories

Conclusion



Chemical Elements. Atoms and Molecules. 
Isotopes
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01



Electronic Application to the Textbook on the Website edu.jinr.ru



Chemical Elements. Atoms and Molecules. 
Isotopes
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Chemical Elements. Atoms and Molecules. 
Isotopes
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01

http://edu.jinr.ru/nucl-phys-for-school/p1/QR2
http://edu.jinr.ru/nucl-phys-for-school/p1/QR2


Radioactivity
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Video Lectures and Problem Solving



Quizzes



Nuclear Reactions
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05
Nuclear fusion and International project ITER



Nuclear Astrophysics
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06
Origin and evolution of the Universe



Nuclear Astrophysics
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06
The Universe had a beginning 



Synthesis of New Heavy and Superheavy
Elements
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07
Reactions and methods of the synthesis of elements heavier than uranium



Synthesis of New Heavy and Superheavy
Elements
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07
Experiment on the synthesis of heavy and superheavy elements at the cyclotron in the FLNR JINR



Nuclear Technology Applications
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09
Nuclear energetics



Nuclear Technology Applications
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09
Nuclear medicine



Nuclear Technology Applications
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09
Radiocarbon dating



Global Energy Sources
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10
Energy in human life.

Energy sources on Earth and their comparative analysis



In Research Institutes and Laboratories

24

11
Nuclear Planetology



In Research Institutes and Laboratories
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11
Neutrino physics on Baikal lake



In Research Institutes and Laboratories 
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Neutrino physics on Baikal lake



27

Virtual Practicum on Nuclear 
Physics



Virtual Practicum on Nuclear Physics

Investigation of the interaction of charged particles with matter. Semiconductor detectors for alpha-particle 

registration.
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Summing-up
Final quiz

test1_training.exe
test1_training.exe
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Summing-up
Topics for individual research projects



Textbook presentation for physics teachers



Thank You!


