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1. Course description
a. In this course you will learn the essential characteristics of solids, liquids, and gases, and how they relate with the motions of molecules and the forces that exist between molecules.
b. You will also learn about the properties of solutions, and how their compositions are related to these properties.
c. Finally, you will learn how to describe the extent of chemical reactions using the equilibrium constant. You will learn how to use this constant to predict the yield of reactions, and how to optimize it using thermodynamics.

2. Contents
Unit III. Kinetic molecular description of the states of matter
Chapter 9. The Gaseous State
Chapter 10. Solids, Liquids, and Phase Transitions
Chapter 11. Solutions
Unit IV. Equilibrium in chemical reactions
Chapter 12. Thermodynamic Processes and Thermochemistry
Chapter 13. Spontaneous Processes and Thermodynamic Equilibrium
Chapter 14. Chemical Equilibrium
Chapter 15. Acid-Base Equilibria
Chapter 16. Solubility and Precipitation Equilibria
3. Grading
	In-class work, presentation, and homework
	Attitude
	Attendance
	Midterm exam
	Final exam
	Total

	10
	10
	10
	35
	35
	100


*Homework should be submitted on time or there will be penalty


 
4. Text and references
Text: Principles of Modern Chemistry by Oxtoby, Gillis, and Campion (6th edn.)
References: General Chemistry by Raymond Chang (4th edn.)

5. Lecture schedule
	Week
	Lecture contents
	Remarks

	Week 01
2/20~24
	Introduction
Chapter 9. The Gaseous State
	

	Week 02
2/27~3/2
	Chapter 9. The Gaseous State
	

	Week 03
3/5~9
	Chapter 10. Solids, Liquids, and Phase Transitions
	Review test (Chapts. 9~10)

	Week 04
3/12~16
	Chapter 11. Solutions
	Return home

	Week 05
3/19~23
	Chapter 12. Thermodynamic Processes and Thermochemistry
	

	Week 06
3/26~30
	Chapter 12. Thermodynamic Processes and Thermochemistry
	Review test (Chapts. 11~12)

	Week 07
4/2~6
	Chapter 13. Spontaneous Processes and Thermodynamic Equilibrium
	

	Week 08
4/9~13
	Mid-term Examinations
	Chapts. 9~12

	Week 09
4/16~20
	Chapter 13. Spontaneous Processes and Thermodynamic Equilibrium
	SAF

	Week 10
4/23~27
	Chapter 14. Chemical Equilibrium
	Open class week

	Week 11
4/30~5/4
	Chapter 14. Chemical Equilibrium
	Review test (Chapts. 13~14)

	Week 12
5/7~11
	Chapter 15. Acid-Base Equilibria
	Return home

	Week 13
5/14~18
	Chapter 15. Acid-Base Equilibria
	

	Week 14
5/21~25
	Chapter 16. Solubility and Precipitation Equilibria
	

	Week 15
5/28~6/1
	Chapter 16. Solubility and Precipitation Equilibria
	May 28, Buddha’s birthday

	Week 16
6/4~8
	Final examinations
	Chapts. 13~16



Chapter 9 contents:
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1) The chemistry of gases
2) Pressure and temperature of gases
3) The ideal gas law
4) Mixtures of gases


5) The kinetic theory
6) Distribution of energy among molecules
7) Real gases: Intermolecular forces


Chapter 10 contents:
1) 
2) Bulk properties of gases, liquids, and solids.
3) Intermolecular forces
4) Intermolecular forces in liquids
5) Phase equilibrium
6) Phase transitions
7) Phase diagrams

Chapter 11 contents:

1) 
2) Composition of solutions 
3) Nature of dissolved species
4) Acid-base titration
5) Oxidation-reduction titrations
6) Phase equilibrium in solutions: Nonvolatile solutes
7) Volatile solutes
8) Colloidal suspension

Chapter 12 contents:

1) Systems, states, and processes
2) The first law of thermodynamics
3) Heat capacity, enthalpy, and calorimetry
4) Illustrations of the first law of thermodynamics in ideal gas processes
5) Thermochemistry
6) Reversible processes in ideal gases


Chapter 13 contents:

1) The nature of spontaneous processes
2) Entropy and spontaneity
3) Entropy and heat
4) Entropy changes and spontaneity
5) The third law of thermodynamics
6) The Gibb’s free energy



Chapter 14 contents:

1) The nature of chemical equilibrium
2) The empirical law of mass action
3) Thermodynamic description of the equilibrium state
4) The law of mass action for related and simultaneous equilibria
5) Equilibrium calculations for gas-phase and heterogeneous reaction
6) The description of change in chemical reactions
7) Thermodynamic explanation
8) Distribution of a single species between immiscible phase
	Chapter 15 contents:
1) 
2) Classifications of acids
3) Properties of acids and bases
4) Acid and base strength
5) Equilibria involving weak acids and bases
6) Buffer solutions
7) Acid-base titration curves
8) Polyprotic acids
9) Organic acids and bases

Chapter 16 contents:
1) 
2) The nature of solubility equilibria
3) Ionic equilibria between solids and solutions
4) Precipitation and the solubility product
5) The effects of pH on solubility
6) Selective precipitation of ions
7) Complex ions and solubility
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