Honors Chemistry Syllabus
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Instructor: Jay Werkheiser

Phone: 908-689-0122 ext. 4476

Email: werkheiserj@wctech.org

Course Description

This is a more detailed study of the topics in chemistry, with an emphasis on mathematical modeling and error analysis. The course makes physical phenomena meaningful in terms of theoretical models and is intended for students with strong math and science backgrounds. Laboratory experiments are designed to support the topics that are studied. This course will provide the students with their first true application of their mathematics skills in real problem-solving situations.
Text

Chang, R. (2005). Chemistry (8th ed.).New York: McGraw Hill Higher Education.  ISBN 0-07-251264-4
1st Marking Period
Chapter 1
Chemistry: The Study of Change


The Scientific Method
, Classification of Matter, Physical and Chemical Properties, SI Units, Scientific Notation, Significant Digits, Accuracy and Precision, Dimensional Analysis





Chapter 2
Atoms, Molecules, and Ions


Atomic Theory, The Structure of the Atom, Particles and Isotopes, 
The Periodic Table, Molecules and Ions, Chemical Formulas, Inorganic Nomenclature




2nd Marking Period
Chapter 3
Mass Relationships in Chemical Reactions


The Mole, Atomic and Molecular Mass, Percent Composition, Empirical Formulas, Molecular Formulas, Chemical Reactions, Balancing Chemical Equations, Stoichiometry, Limiting Reagents, Reaction Yield





Chapter 4
Reactions in Aqueous Solutions


Electrolytic Properties, Precipitation Reactions, Acid-Base Reactions, Oxidation-Reduction Reactions, Molarity, Gravimetric Analysis, Titrations

Chapter 5
Gases and the Gas Laws


Gas Pressure, Boyle’s Law, Charles’ Law, Avogadro’s Law, The Ideal Gas Law, Gas Stoichiometry, Dalton’s Law, Kinetic Molecular Theory

3rd Marking Period
Chapter 7
Quantum Theory and the Electronic Structure of Atoms


Electromagnetic Radiation, Quantum Theory, The Bohr Model, The de Broglie Equation, The Heisenberg Uncertainty Principle, Quantum Mechanics, Quantum Numbers, Atomic Orbitals, Electron Configurations

Chapter 8
Periodic Relationships Among the Elements


Development of the Periodic Table, Periodic Classification of Elements, Valence Electrons, Electron Configuration of Ions, Periodicity of Physical Properties, Ionization Energy and Electron Affinity, Reaction Tendencies

4th Marking Period
Chapter 9
Chemical Bonding I: Basic Concepts


Lewis Dot Diagrams, The Ionic Bond, The Covalent Bond, Electronegativity, Lewis Structures for Molecules, Resonance, Exceptions to the Octet Rule

Chapter 10
Chemical Bonding II: Molecular Geometry and Hybridization


VSEPR Model, Dipole Moments, Valence Bond Theory, Hybridization of Atomic Orbitals, Double and Triple Bonds, Molecular Orbital Theory, Delocalization of Molecular Orbitals

Chapter 12
Physical Properties of Solutions


Solution Equilibrium, 
Molecular Interactions in Solution, Concentration Units, Solubility Curves, Colligative Properties, Colloids

Evaluation

Final grade will be calculated as follows:

Tests


40%

Quizzes

20%

Homework

20%

Labs


20%

Tests - Each chapter will end with a comprehensive test.  Tests will ask students to apply what they learned throughout the chapter.

Quizzes – Short quizzes will appear at intervals within each chapter.  Quizzes will evaluate comprehension of basic ideas.

Homework – Homework will be assigned as needed.  We will spend class time going over homework problems to reinforce learning.  Late homework is worth half credit.
Labs – Students will write a lab report after each lab.  Lab reports are formal writing assignments and will follow the specified format.  Late lab reports are worth half credit.
Late work will be worth half credit and will be accepted no later than one week after the due date.  Exceptions may be made for prolonged absence as needed.


