	Nuclear

	Subject(s)/Course(s): Chemistry
Grade/Level: High School
	Suggested Time Frame: 1 weeks 

or   FORMCHECKBOX 
  Continuous  

	Essential Question

	1. How does the nucleus play an important role in the creation of energy?

	Program of Studies

	STRUCTURE AND TRANSFORMATION OF MATTER
Enduring Knowledge – Understandings

Students will understand that

·  not all atoms of an element are truly identical. Some may vary in their number of neutrons (isotopes) or electrons (ions). These variations result in properties which are different than the more common forms of that element


	MOTION AND FORCES
Enduring Knowledge – Understandings

Students will understand that

·  the forces that hold the nucleus of an atom together are much stronger than the electromagnetic force. That is why such great amounts of energy are released from the nuclear reactions in the sun and other stars
Skills and Concepts

Students will

·  explain why the strength of the nuclear force is responsible for the great energy release involved in nuclear reactions



	THE EARTH AND THE UNIVERSE
- No Items - 

	UNITY AND DIVERSITY
- No Items - 

	BIOLOGICAL CHANGE
- No Items - 

	ENERGY TRANSFORMATIONS
Enduring Knowledge – Understandings

Students will understand that
·  transformations that occur within the nuclei of atoms release vastly greater energy than those that involve only electrons, and result in the emission of radiation and/or transformation of elements
Skills and Concepts

Students will

·  classify and describe nuclear reactions and their products

·  investigate the forces inside the nucleus and evaluate the risk/benefits of nuclear energy



	INTERDEPENDENCE 
- No Items - 

	Core Content for Assessment

	SC-HS-4.6.8

Students will:

·  describe the connections between the functioning of the Earth system and its sources of energy (internal and external);

·  predict the consequences of changes to any component of the Earth system
Earth systems have sources of energy that are internal and external to the Earth. The Sun is the major external source of energy. Two primary sources of internal energy are the decay of radioactive isotopes and the gravitational energy from Earth’s original formation.       DOK - 3

SC-HS-1.1.1 Students will classify or make generalizations about elements from data of observed patterns in atomic structure and/or position on the periodic table.

The periodic table is a consequence of the repeating pattern of outermost electrons.        DOK  - 2

SC-HS-1.1.2 Students will understand that the atom’s nucleus is composed of protons and neutrons that are much more massive than electrons. When an element has atoms that differ in the number of neutrons, these atoms are called different isotopes of the element.

SC-HS-4.6.11

Students will:

·  explain the difference between alpha and beta decay, fission and fusion;

·  identify the relationship between nuclear reactions and energy
Nuclear reactions convert a fraction of the mass of interacting particles into energy, and they can release much greater amounts of energy than atomic interactions. Fission is the splitting of a large nucleus into smaller pieces. Fusion is the joining of two nuclei at extremely high temperature and pressure. Fusion is the process responsible for the energy of the Sun and other stars.   DOK - 2

SC-HS-4.6.12 Students will understand that the forces that hold the nucleus together, at nuclear distances, are usually stronger than the forces that would make it fly apart.

	

	Appropriate Reading/Writing CCA 4.0/PoS 4.0

	

	

	Guiding Questions
	Content
	Critical Vocabulary

	1. What is radioactive decay?

2. How do you represent alpha, gamma and beta decay reactions?

3. What is the penetrating power of each particle?

4. How do atoms undergo radioactive decay?

5. What is half-life?

6. How are fusion and fission different?

7. What are some units to measure radioactivity?

8. What are advantages and disadvantages of nuclear reactions?

9. How is carbon dating used to determine the approximate age of artifacts?


	
	Know radioactivity

Know symbols, charge, mass and penetrating power of alpha, beta and gamma particles

Application of nuclear reactions

Know how to determine half-life

Distinguish between fusion and fission (provide examples)

Units and effects of exposure to radioactivity
Discuss carbon dating
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