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1. Properties of Matter

Central Concept: Physical and chemical properties reflect the nature of the interactions between molecules or atoms, and can be used to classify and describe matter.

1.1
Identify and explain physical properties (e.g., density, melting point, boiling point, conductivity, malleability) and chemical properties (e.g., the ability to form new substances). Distinguish between chemical and physical changes.

2. Atomic Structure and Nuclear Chemistry

Central Concepts: Atomic models are used to explain atoms and help us understand the interaction of elements and compounds observed on a macroscopic scale. Nuclear chemistry deals with radioactivity, nuclear processes, and nuclear properties. Nuclear reactions produce tremendous amounts of energy and lead to the formation of elements.

2.1
Recognize discoveries from Dalton (atomic theory), Thomson (the electron), Rutherford (the nucleus), and Bohr (planetary model of atom), and understand how each discovery leads to modern theory.

2.2
Describe Rutherford’s “gold foil” experiment that led to the discovery of the nuclear atom. Identify the major components (protons, neutrons, and electrons) of the nuclear atom and explain how they interact.

2.3
Interpret and apply the laws of conservation of mass, constant composition (definite proportions), and multiple proportions.

2.5
Identify the three main types of radioactive decay (alpha, beta, and gamma) and compare their properties (composition, mass, charge, and penetrating power).

2.6
Describe the process of radioactive decay by using nuclear equations, and explain the concept of half-life for an isotope (for example, C-14 is a powerful tool in determining the age of objects).

2.7
Compare and contrast nuclear fission and nuclear fusion.

College Board Curriculum Guidelines

· C1 – The course provides instruction in five content areas of which one is the Structure of Matter (Atomic Theory and atomic structure, Chemical bonding.)

· C5 – Laboratory (Physical manipulations; Processes and procedures; Observations and data manipulation: Communication, group collaboration, and the laboratory report)

· C6 – The course emphasizes the chemical calculations and the mathematical formulations of principles.

FRIDAY, Sept 7th A day
Periods 2 and 3
Welcome 
Collect summer assignment – nomenclature and stoichiometry

Quiz on nomenclature

Discussion:  Expectations of the class and rubrics to be used. Organization of  the binders.  Use of the lab notebooks

Activity:  Simple Scientific M(ol)ethod

MONDAY September 10th, B day
Periods 2 and 3
Reading Project due.  

Complete the Molethod Activity
Discussion of the Nature of Atoms

Essential Questions:

1. Why is the nucleus so important?
Lecture/discussion/simulations/activities:  Discuss the nature of the nucleus.
TUESDAY, Sept. 11th  C day
Period 2 
Review the Summer Assignment and the Nomenclature Quiz

Continue the discussion of the nature of the nucleus – mass of a Ca atom 

WEDNESDAY, Sept, 12th D day

Period 3
Essential Questions:

1.  Why does a nucleus decay? 
2.  How is the energy of nuclear reactions generated?

Lecture/discussion: Discuss the strong and electromagnetic forces.  Review the decay  processes and how to write nuclear decay reaction equations including atomic and mass numbers.  Review the electromagnetic spectrum.

THURSDAY, Sept 13th, E day
Periods 2 and 3
Essential Questions
1. How often do nuclear reactions occur?

2. Compare and contrast nuclear fission and fusion.

3. What does nuclear decay reveal about the nature of atoms?

Lecture/Discussion/Practice:  Calculate mass defect, predict products of nuclear decay, and solve simple half-life problems.  Review the essential experiments that lead to the development of the nuclear model of the atom.
FRIDAY, Sept 14th F day

Periods 2 and 3

Quiz on nuclear chemistry period 2
Period 3

Essential Questions

1. What are the main concepts of the quantum mechanical model?

2. What is the evidence that supports the quantum mechanical model?

Lecture/Discussion:  Review of the contributions of the scientists that helped develop the wave-particle theory.

