PHYSICAL CHEMISTRY I (Level 1, 3 CU)

a.  Brief Course Description:

This course will explore the basic principles of physical chemistry including stoichiometry, chemical reactions, chemical equilibrium, chemical thermodynamics, electrochemistry, and the phases of matter.

b.  Course Objectives:

The student should be able to:

· Explain and apply the fundamental concepts of stoichiometry in chemical reactions.

· Account for the forces that hold compounds together  

· Interpret the differences between the three phases of matter.

· Discuss properties of solutions and do calculations based on the concentration of a solute in solution.

· Perform basic calculations concerning chemical equilibria and chemical thermodynamics.

c.  Detailed course description:

· Matter and Measurement – Units, dimensional analysis, classification of matter, properties of matter (2 hours).

· Stoichiometry – Chemical equations, stoichiometric calculations, moles, empirical formulas, limiting reagents (3 hours).

· Aqueous reactions – Precipitation, acid-base, and redox reactions, concentrations.


(3 hours).

· Thermochemistry and Thermodynamics – First and second laws of thermodynamics, enthalpies of formation, Hess’ law, calorimetry, Gibbs free energy (4 hours).

· Phases of matter – Gas laws, partial pressures, kinetic-molecular theory, diffusion structures of liquids and solids, intermolecular forces. (3 hours).

· Properties of solutions – Viscosity, surface tension, phase changes, vapour pressure, phase diagrams, phase equilibria, solubility, concentration units, colligative properties, colloids.  (5 hours).

· Chemical Equilibrium – Equilibrium constants, LeChatelier’s principle, acid-base equilibrium, buffers, titrations, solubility equilibria. (6 hours).

· Electrochemistry – Balancing redox reactions, voltaic cells, Nernst equations, batteries, electrolysis (4 hours).

d.  Mode of delivery:  Lectures, assignments, tests and tutorial

Assessment:
Tests and assignments (30%), Examination (70%)

