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KEY WORDS
· Periodic Table of Elements
· Radioactivity 
· Ionizing radiation
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RESOURCES


· Stationary
· Periodic Table of Elements copies
· YouTube video
		TOPIC:   Radioactivity
SUBJECT: Physics
LEVEL/AGE: 15-16
FOREKNOWLEDGE: Radioactivity, subatomic particles, Mutation
CORRELATION: Chemistry – atomic structure
TIME: 60 minutes


	LEARNING OUTCOMES
· Understand basic concepts of Nuclear Physics 
· Explore the structure of atoms of some radioactive elements –Po, Ra, U
· Understand the concept of radioactivity 
· Understand Impact of radioactivity on human health and biological systems


	TEACHING METHODS
· Hands-on learning
· Ex Cathedra






	ACTIVITIES
INTRODUCTION TO THE LESSON (5-10 MINUTES)
The lesson starts by showing students a short video of Chernobyl’s catastrophe. Ask students weather they know what that phenomenon behind that catastrophe is. This is something they are exposed to in popular culture (news, movies or social media). However, what does it mean when something is radioactive?
Introduce the concept of radioactivity –natural and artificial and of radioactive atoms.
Show them simulation/picture of radioactive decay, ask whether they have seen it before, and ask them to raise their hands and try to explain what they think it is used for. Have a brief classroom discussion about it and keep the image up on the board as a reference. This should be a good introduction as to what the lesson will generally cover. 
THEORY PART (30 minutes) 
Basic Physics Introduction
· Radioactivity that was mentioned before is actually a property of an atom
· Each element contains atoms. Atoms within each element contain a specific number of protons, neutrons and electrons. The number of protons actually determines what atom one is looking at. 
· The number of protons in an atom is called the atomic number. 
· On the other hand, the number of neutrons for a given element can vary.
· Forms of the same atom that differ only in their number of neutrons are called isotopes. The number of neutrons and protons determine an element’s mass number (protons + neutrons = mass number)
· Types of radioactivity – natural and artificial. Stable and unstable (radioactive) atoms
· α, β , γ –rays. Becquerel and Curie –they are behind the discovery and explanation of the phenomenon radioactivity 
· Using the Periodic Table of Elements, demonstrate to the students how they can figure all of the above out
· Expressing by equations  α, β , γ -decay
· What is a nuclear reaction?
· Examples of nuclear reactions 
· Biological effects of radiation-mutation and acute radiation syndrome
· H (Gy)  D (Sv)-quantities for radiation effect on the living matter
· Mutation and Acute Radiation syndrome – examples, symptoms
HANDS-ON PART OF THE LESSON (10 MINUTES)
In this part, the students learn by experimenting with the concept of radioactivity. 
· Give them each a copy of the Periodic Table of Elements and ask them to identify the atomic number, mass number  for Ra, U, Po, or other radioactive elements of your choice (indicate them on the board for their reference) 
· Examples of nuclear equation to be completed (10 min)
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EXERCISE PART (10 MINUTES)
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CONCLUSION (2-5 MINUTES)
WE WILL conclude the lesson's findings and its usefulness. 
· Repeat the activities you have carried out with them and try to address any remaining questions that students may have after having the lesson







SYNTHESIS/SUMMARY (2 MINUTES)
Discussion on Biological effects of radiation





	EVALUATION
This is the space allotted to evaluation and feedback. 
It will be a 10 min discussion
List Questions for students after finishing the task:
· What were your expectations before starting the lesson? 
· Do you feel more confident to use the Periodic Table of Elements now?
· What are the most important characteristics of radiation in your opinion?
· What are the effects of ionizing radiation on the human body?
· What was the most useful skill you have gained in this lesson?
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H: Complete the thorium decay

chain!
#%Th - %iRa+3He —| +Je—) +3He >
+3He > +3He > +3He >
+3He + Je + Je > +3He
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Plenary Activity 1 - Summarising Ionising Radiation

1. Draw the structure of each of the three types of ionising radiation in the boxes.
2. Complete the symbols to show the afomic and mass numbers.

3. Show the penetrating power of each type of radiation on the diagram.

4. List the three types of ionising radiation in order of increasing ionising power.
5. Complete the fable o summarise the information.

Alpha Alpha «— Most Lorising

a=alpha

0
6=beta

¢

4=gamma

Poper  Aumnum  lead

Least Tonising

Beta Beta Radiation | Charge | Relative | Penetration | Ionising

Mass (1t03) (1 10 3)

6Gamma 6Gamma
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