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course descriptions

This course provides a comprehensive framework for understanding the principles of]
chemical reactions and the structure of matter. We begin with thermodynamics and
electrochemistry to explore energy transformations and reaction spontaneity. Next, we
utilize quantum mechanics and orbital theory to explain the fundamental nature of]
atomic structure and chemical bonding. The course also examines chemical kinetics
(reaction rates), the properties of liquids and solids, and solution behavior. Finally, we
cover descriptive chemistry, including representative elements, transition metals, and
coordination chemistry, concluding with an introduction to nuclear chemistry and
organic and biochemical structures.
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learning objectives [*  Energy & Electrochemistry: Calculate energy changes in reactions, predict if a
reaction will occur spontaneously, and understand how batteries work.

* Atoms & Bonding: Describe how electrons are arranged in atoms and explain how
atoms bond together to form 3D molecular shapes.

* Kinetics & States of Matter: Determine how fast a chemical reaction occurs and
understand the properties of solids, liquids, and solutions.

* Elements & Molecules: Understand the trends of different elements (including
metals) on the periodic table and identify basic organic structures and nuclear

reactions.
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gfjjt:o?k::f d Zumd?hl, S. S. and Donald, D. J. (2017). Chemical Principles (8th ed.). Cengage
Learning, Inc.
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weekly scheduled contents

Week 1 Ch 9. Energy, Enthalpy, and Thermochemistry

Week 2 Ch 10. Spontaneity, Entropy, and Free Energy

Week 3 Ch 11. Electrochemistry

Week 4 Ch 12. Quantum Mechanics and Atomic Theory

Week 5 Ch 13. Bonding: General Concepts




Week 6 Ch 14. Covalent Bonding: Orbitals

Week 7 Ch 14. Covalent Bonding: Orbitals

Week & Midterm Exam

Week 9 Ch 15. Chemical Kinetics

Week 10 Ch 16. Liquids and Solids

Week 11 Ch 17. Properties of Solutions

Week 12 Ch 18. The Representative Elements

Week 13 Ch 19. Transition Metals and Coordination Chemistry

Week 14 Ch 20. The Nucleus: A Chemist’s View

Week 15 Ch 21. Organic and Biochemical Molecules

Week 16 Final Exam

Week 17 Special Topic

Week 18 Special Topic
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