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The course covers the properties of solutions, the principles of chemical kinetics including the rates
and mechanisms of chemical reactions, chemical equilibria, chemical thermodynamics, and
electrochemistry.
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To introduce the basic principles of solutions, solubility, colligative properties, kinetics,
chemical equilibrium, and applications of aqueous equilibria including acid-base equilibria and
solubility product, thermodynamics, electrochemistry.

To reason mathematically and perform calculations to solve problems requiring a mathematical
solution.

To enhance students ability of critical thinking, problem solving skills and to develop making
critical decisions

To give the importance of chemistry principles and relevant connections to those principles
operating in daily life

To motivate positive and logical thinking and to understand the principles of nature related to
discussed chemical principles.
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After completing the course, the student will be able to:
1. Express the basic chemical principles of intermolecular forces, solutions, Kinetics, equilibria
and thermodynamics.
Rationalize the physical properties of solid, liquid, and gas phases of matter based on
intermolecular forces.
. Apply scientific reasoning and analysis to solve scientific problems.
Recognize and deal with different types stoichiometric principles of different discussed topics.
Elucidate the basic concepts of acids and bases and applications.
Utilize the concepts of thermodynamics to explain solubility, Kinetics, equilibria and
electrochemistry.
Relate the daily life applications to the topics covered in general chemistry and other areas.

(Course Content) lall Sgina .8

& 9mia gal gsud)

Chapter 10: Liquids and Solids
Intermolecular Forces; The Liquid State; Vapor Pressure And Changes of State; 1+2
Phase Diagrams.

Chapter 11: Properties of Solutions

Solution Composition; The Energies of Solution Formation; Factors Affecting
Solubility; The Vapor Pressures of Solutions, Boiling Point Elevation And
Freezing Point Depression; Osmotic Pressure, Colligative Properties of
Electrolyte Solutions.

Chapter 12: Chemical Kinetics

Reaction Rates; Rate Laws: An Introduction; Determining The Form Of The Rate
Law; The Integrated Law; Rate Laws: A Summary; Reaction Mechanisms; A
Model For Chemical Kinetics; Catalysis.

First Exam (week 6; Chapters 10-12)

Chapter 13: Chemical Equilibrium

The Equilibrium Condition; The Equilibrium Constant; Equilibrium Expression
Involving Pressures; Heterogeneous Equilibria; Application Of Equilibrium
Constant; Solving Equilibrium Problems; LeChatelier's Principle.

Chapter 14: Acids and Bases

Acids And Bases; Acid Strength; The pH Scale; Calculating The pH Of Strong
Acid Solutions; Calculating The pH Of Strong Base Solutions; Polyprotic Acids;
Acid-Base Properties of Salts; The Effect Of Structure On Acid-Base Properties;
Acid-Base Properties Of Oxides; The Lewis Acid-Base Model.

Chapter 15: Acid-Base Equilibria
Solutions of Acids or Bases Containing A Common lon; Buffered Solutions;
Buffer Capacity; Titrations and pH curves; Acid-Base indicators.

Second Exam (week 12; Chapters 13-15)




Chapter 16: Solubility and Complex lon Equilibria:

Solubility Equilibria and Solubility Product; Precipitation And Quantitative

Analysis; Equlibria Involving Complex lons.

Chapter 17: Spontaneity, Entropy and Free Energy

Spontaneous Processes And Entropy;
Thermodynamics; The Effect Of Temperature On Spontaneity; Free Energy;
Entropy Changes In Chemical Reactions; Free Energy And Chemical Reactions;
The Dependence Of Free Energy On Pressure; Free Energy And Equilibrium.

Entropy And Second Law Of

Chapter 17: Electrochemistry

Galvanic Cells; Standard Reduction Potentials; Cell Potential, Electrical Work,
And Free Energy; Dependence Of Cell Potential On Concentration; Batteries;

Corrosion; Electrolysis; Commercial Electrolytic Processes.

15

Final Exam (week 16; All material covered)
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- Examination

- Class notes

- Continuous
discussion of
the material

- Problem sets
and solutions.
- Assignments

- Power point
Lectures

- Problem
solving

- Oral
discussions

- Class room
participation

Express the
basic chemical
principles of
intermolecular
forces, solutions,
Kinetics,
equilibria and
thermodynamics.

- Examination

- Class notes

- Continuous
discussion of
the material

- Problem sets
and solutions.
- Assignments

- Power point
Lectures

- Problem
solving

- Oral
discussions

- Class room
participation

Rationalize the
physical
properties of
solid, liquid, and
gas phases of
matter based on
intermolecular
forces.

- Examination

- Class notes

- Continuous
discussion of
the material

- Problem sets
and solutions.
- Assignments

- Power point
Lectures

- Problem
solving

- Oral
discussions

- Class room
participation

Apply scientific
reasoning and
analysis to solve
scientific
problems.

- Examination

- Class notes
- Continuous
discussion of
the material

- Problem sets
and solutions.

- Power point
Lectures

- Problem
solving

- Oral
discussions

Recognize and
deal with
different types
stoichiometric
principles of




- Assignments

- Class room
participation

different
discussed topics

- Examination

- Class notes

- Continuous
discussion of
the material

- Problem sets
and solutions.
- Assignments

- Power point
Lectures

- Problem
solving

- Oral
discussions

- Class room
participation

Elucidate the
basic concepts of
acids and bases
and applications

- Examination

- Class notes

- Continuous
discussion of
the material

- Problem sets
and solutions.
- Assignments

- Power point
Lectures

- Problem
solving

- Oral
discussions

- Class room
participation

Utilize the
concepts of
thermodynamics
to explain
solubility,
Kinetics,
equilibria and
electrochemistry.

- Examination

- Class notes

- Continuous
discussion of
the material

- Problem sets

and so_lutions.
- Assignments

- Power point
Lectures

- Problem
solving

- Oral
discussions

- Class room
participation

Relate the daily
life applications
to the topics
covered in
general
chemistry and
other areas.
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Chemistry: The Central Science by Theodore E. Brown, H. Eugene LeMay, Bruce E.
Bursten, Catherine Murphy, Patrick Woodward, Matthew E. Stoltzfus, Pearson, 14™ edition,
2017.

General Chemistry: Principles and Modern Applications, by Ralph H. Petrucci, F. Geoffrey
Herring, Jeffry D. Madura, Carey Bissonnette, Pearson, 11" edition, 2017.

Chemistry: The Molecular Nature of Matter, by James E. Brady, Neil D. Jespersen Alison
Hyslop, John Wiley & Sons Inc; 7th edition, 2014.
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