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Professor Dr. Victoria Castells 

Miami Dade College, Hialeah Campus  

Chemistry 

CHM 1033 Chemistry for Health Sciences 

 

Topic:  Nuclear Chemistry and the Earth Charter 

 

Lesson Description: 

Nuclear chemistry describes the study of nuclear reactions with an emphasis on their uses in 

chemistry and their effects in biological systems. The Earth Charter is used in this lesson as a 

reflection tool to connect the technical background of the subject with the consequences and 

implications of the human use of that knowledge. 

 

Learning Objectives:  

The lesson begins with a classroom discussion of the Earth Charter Principles which the 

students can download from the link:  

http://www.earthcharterinaction.org/content/pages/Read-the-Charter.html 

The students will be asked to read carefully the Earth Charter principles and identify those that 

directly relate to the lesson content in (a) a positive way and (b) a negative way. The lesson 

presents nuclear chemistry concepts and diverse medical applications using radioactivity.  

 

Assessment: 

At the end of the lesson students will answer four questions of environmental and biological 

interest, and will write a short essay presenting their reflections on how the Earth Charter 

principles include responsibility on scientific knowledge. 

 

Lesson Outline: 

1. The Earth Charter:  

 Discussion of the Preamble and Principles.  

2. Natural Radioactivity: 

 Properties of alpha, beta, positron, and gamma radiation.  

 Properties of ionizing radiation and the shielding required.  

 Safety procedures used when working with radioactive materials. 

3. Nuclear Reactions: 

 Writing nuclear equations for radioactive decay.  

 Transmutation: a process to produce radioactive isotopes.  

 Reactions involving neutrons. 

4. Radiation Measurement: 

 Methods of detection and measurement of radiation. 

http://www.earthcharterinaction.org/content/pages/Read-the-Charter.html
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 Rates of radioactive decay:  the half-life of a radioisotope. 

 Biological effects of short term radiation. 

 

5. Nuclear Power: 

 Nuclear fission and nuclear waste. 

 Nuclear fusion. 

6. Medical uses of Radioactivity. 

 In vivo procedures. 

 Radiation therapy. 

 Imaging procedures.  

 

Assignment: 

1. Answer the following questions: 

 How does ionizing radiation lead to cell damage? 

 What does it mean when we say that strontium-90, a waste product of nuclear 

power plants, has a half-life of 28.8 years? 

 High levels of radioactive fallout after the 1986 accident at Chernobyl nuclear plant 

resulted in numerous miscarriages in humans and many instances of farm animals 

born with several defects. Why are embryos and fetuses particularly susceptible to 

the effects of radiation? 

 Harmful chemical spills can often be cleaned up by treatment with another 

chemical. Explain why the harmful radioactive wastes from nuclear power plants 

cannot be cleaned up easily? 

2. Write a 1-2 pages essay connecting your answers to the previous questions with the 

Earth Charter Principle: II. Ecological Integrity (5) and (6). 

 

CHM 1033 Course Competency: 

Competency 9: The student will demonstrate an understanding of nuclear chemistry and 

nuclear emissions, as well as their measurements and applications in medicine. 

 

MDC General Education Outcomes: 

Outcome 10: Describe how natural systems function and recognize the impact of humans on 

the environment. 

 

 


