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Massachusetts Curriculum Frameworks for Chemistry
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

· Big Idea 1: The chemical elements are fundamental building materials of matter, and all matter can be understood in terms of arrangements of atoms. These atoms retain their identity in chemical reactions.
· 1.A: All matter is made of atoms. There are a limited number of types of atoms; these are the elements.
· 1.B: The atoms of each element have unique structures arising from interactions between electrons and nuclei. 
· 1.D: Atoms are so small that they are difficult to study directly; atomic models are constructed to explain experimental data on collections of atoms. 
Essential Questions

1. What is matter made of?

2. How small is an atom? How big is a mole?

3. What holds an atom together?
4. How do protons, neutrons, and electrons differ?
Wednesday, September 4th
A day
Periods 2 and 3
Welcome 
Collect summer assignment – Lab Report and Article Review
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 (Mole)thod

Thursday, September 5th 
B day
Periods 2 and 3
Complete the (Mole)thod Activity if needed
Lecture/discussion/simulations/activities:  Review the three fundamental laws and the development of atomic theory.   Review the experiments of Rutherford, Thomson, and Bohr and the contributions of Heisenberg, Planck, De Broglie, Millikan, Einstein, and Schrodinger + . . .
Friday, September 6th  
C day
Period 2 
Lecture/discussion/simulations/activities:  Continue the discussion of the nature of the atom –Calculate the Coulomb force between a proton and an electron, the wavelength of a moving person, the density of a nucleus.
Monday, September 9th 
D day

Period 3
Lecture/discussion: Discuss the quantum mechanical model of the atom, organization of the electrons in orbitals and electron configuration. How does scientific data support this model?
Tuesday, September 10th
E day
Periods 2 and 3
Lecture/Discussion/Practice:  Inquiry – Emission Spectra: Flame Test Lab
Wednesday, September 11th
F day

Periods 2 and 3

Assignment:  Complete the Atomic Spectrum of Hydrogen lab
Thursday, September 12th
G day

Period 2

Lecture/Discussion: What is the role of the nucleus in the physical and chemical properties of the elements?  Stability of the atom – nuclear stability.  Stable is not the same as unreactive.  Review of the forces that hold the universe together.
Friday, September 13th
H day

Period 3

Lecture/Discussion: Using electron configuration to identify elements and their properties.  
Monday, September 16th
A day

Periods 2 and 3

Assessment on Atomic Theory
