Spring Semester
Unit 7:  Rate Kinetics






                 2 weeks

Chapter 12 (p. 527-566)

Chapter 18 (p. 841-849, 859-863)

Topics:
Reaction rates, rate law expressions, order of reactions, determining rate laws, integrated rate laws, rate constant, reaction mechanisms, catalysis, nuclear stability and radioactive decay, kinetics of radioactive decay, detection and uses of radioactivity, nuclear fusion and fission

Homework Problems:
Chapter 12:  4, 7, 11, 13, 23, 26, 30, 32, 34, 39-42, 44, 46, 48, 51-53, 55, 57, 65, 75, 79, 82, 89

Laboratory Experiments:
Rates of Reaction

Study of the Kinetics of a Reaction: The Acid Catalyzed Iodination of Acetone

Demonstrations:
Cobalt (II), Peroxide, and Tartrate:  Visualizing an Intermediate Product
Unit 8:  Chemical Equilibrium




                2 weeks

Chapter 13 (p. 579-612)

Topics: 
Laws of mass action, equilibrium expressions, calculations of K and equilibrium concentrations, LeChatelier’s principle, how equilibrium is shifted by temperature, concentration, pressure, etc.

Homework Problems:
Chapter 13:  1, 3, 6, 11, 13, 16, 17, 20, 22, 24, 29, 30, 32, 34, 36, 38, 42, 48, 58, 60, 62, 65, 67, 76, 84, 93

Laboratory Experiments:
Equilibrium and LeChatelier’s Principle

Unit 9:  Acids and Bases





                 2 weeks

Chapter 14 (p. 623-672)

Topics:
Nature of acids and bases, acid strength, pH scale, calculating pH of strong and weak acid solutions, bases, Ka, Kb, and Kw expressions,  polyprotic acids, acid/base properties of salts, Arrhenius, Bronsted-Lowry, Lewis acid/base theory, solving acid/base problems
Homework Problems:
Chapter 14:  2, 5, 8, 22, 25, 27, 29, 31, 32, 37, 38, 39, 42, 44, 48, 50, 58, 59, 70, 71, 75, 77, 78, 88, 92, 96, 100, 103, 105, 106, 113, 117, 120, 129, 138, 147, 161

Laboratory Experiments:  
Hydrolysis of Salts

Unit 10:  Applications of Aqueous Equilibria


                 3 weeks

Chapter 15 (p. 681-739)

Topics:
Acid or base solutions with a common ion, buffered solutions, buffer capacity, titrations and pH curves, choosing an appropriate indicator for titrations, solubility equilibria and solubility product, precipitation behavior as pH varies, equilibria involving complex ions

Homework Problems:

Chapter 15:  3, 4, 8, 11, 14, 16, 22, 23, 33-35, 38- 40, 42, 47, 51, 53-56, 65, 66, 74, 75, 78, 80, 86, 88, 89, 91, 96-98, 117, 124, 130, 140, 153

Laboratory Experiments:

Determination of the Equivalent Mass and pKa of an Unknown Acid

Selecting Indicators for Acid-Base Titrations

Relating Equilibrium, pH, and Solubility Product Constant

Qualitative Analysis of Cations

Demonstrations:

Milk of Magnesia versus Acid

Unit 11:  Thermodynamics, Entropy, and Free Energy
                 3 weeks

Chapter 6 (p. 229-265)


Chapter 8 (p. 351-353)


Chapter 10 (p. 463-467)


Chapter 16 (p. 749-782)

Topics:
Nature of energy, three laws of thermodynamics, state functions, enthalpy and calorimetry, Hess’s law, standard enthalpies of formation, present and future energy sources, spontaneous processes and entropy, free energy, entropy changes and chemical reactions, dependence of free energy on pressure, free energy and equilibrium, free energy and work

Homework Problems:
Chapter 6:  34, 35, 38, 42, 44, 47, 52, 56, 60, 62, 64, 66, 68, 72, 85, 92, 104

Chapter 8:  54, 56

Chapter 10:  89, 104

Chapter 16:  4, 11, 18, 23, 24, 28-30, 34, 39, 49, 52, 56, 59, 63, 74, 87b, 97, 98

Laboratory Experiments:
Thermochemistry and Hess’s Law

Demonstrations:

Endothermic Reaction:  Two Solids

Chemiluminescence-The Firefly Reaction

Review for AP Exam






                 3 weeks

Topics:
All concepts covered in course and practice writing net ionic equations

Homework Problems:
Supplemental problems revised from previous AP Exam free-response questions and problems.
