AP Chemistry Syllabus
Textbook:  Chemistry:  6th Edition:  Steven S Zumdahl, Houghton Mifflin Company, 2003.
Prerequisite: “C” or Better in Chemistry
Course Description The Advanced Placement Chemistry course is designed to be the equivalent of the general chemistry course usually taken during the first college year.  Advanced Placement Chemistry introduces the atom and its largest subatomic particles.  Describes and quantifies, where possible, how these particles and the nature of the atom are involved in chemical reactions, physical state, chemical energy, and bonding models.  Examines chemical theory in the context of familiar phenomena. Investigates and quantifies, where possible, the kinetics, entropy, and enthalpy that underlie chemical reactivity.  Relates these concepts to chemical equilibrium. Explores application of equilibrium to colligative properties of solutions, acid-base chemistry, precipitation from aqueous solutions, electrochemistry, and coordination compounds. Algebra is used extensively in the development of these topics.  AP Chemistry students are expected to become independent thinkers capable of complex problem solving and analysis. AP Chemistry students will be required to research and analyze current scientific and societal issues involving chemistry.

Theories are tested and evaluated in the laboratory Laboratory experimentation is extensive and comprehensive, and involves the application of chemical concepts and qualitative and quantitative laboratory methods at the college level.  Students are to keep a formal laboratory notebook.  This notebook will be graded after the completion of each laboratory.  All laboratory experiments are to be student conducted with techniques and calculations emphasized. Students will be required to make observations, collect data, and form conclusions, verify hypotheses, communicate results and procedures.  Students will be required to turn in written responses to questions about each lab experiment before the lab class each week and must then turn in a lab report at the end of the experiment which may include an essay to summarize their findings and conclusions.  Laboratory experiments will come from a variety of sources. Supplementary demonstrations for each unit will be performed by the teacher. The goal of the course is for students to understand chemistry to the extent that they are able to pass the AP Chemistry exam in May.

Homework and calculations will be assigned daily. There will be study sessions several weeks prior to the AP exams; it is expected that all students will take the AP exam at this time. Study sessions will take place after school and on the Saturday preceding the AP exam date. Laboratory experiments will take place during class, and after school on Fridays. Expect time requirements to be a minimum of 2 times more than was required for the first year chemistry course. Study groups are encouraged.

Grading:

Assignments that will be collected will consist of homework, in-class assignments, laboratory projects, special long-term projects, quizzes, and exams. Course schedule will be given to students at the beginning of each semester, and will list all assignments details for the units. Formal laboratory notebooks are required that will contain written laboratory reports for laboratory experiments conducted. The notebook will go with the student to the University for Evaluation and correct placement in a college laboratory program. Grading curves will not be used. Grades will be weighted as follow:
Quizzes and Exams 50%

Class work and Homework 20%

Laboratory Experiments 30%
FALL SEMESTER OUTLINE:
Unit 1: Introduction-Chapter 1 (1 week)
A. Measurements in Chemistry

1. SI Units

2. Factor-label Method of Problem Solving 

3. Significant Figures 
Laboratory Experiment:

Density of Liquids and Solids

Unit 2: Atoms, Molecules, and Ions-Chapter 2 (1 Week)
A. Atomic Mass

B. Isotopes

C. Mole

D. Chemical Formulas

E. Empirical Formulas

F. Percent Composition

G. Inorganic Nomenclature

H. Oxidation Numbers

Laboratory Experiment:

Household Nomenclature

Unit 3: Stoichiometry and Types of Chemical Reactions-Chapters 3& 4 (4 weeks)
A. The mole.

B. Writing and balancing chemical equations.

C. Empirical and molecular formula.

D. Atomic, molecular, and formula weights.

E. Precipitation Reactions

F. Acid-Base Reactions

G. Oxidation-Reduction Reactions

H. Limiting Reagents

I. Percent yield
J. Diluting Solutions

K. Gravimetric Analysis

L. Acid-Base Titrations

M. Redox Titrations

N. Predicting Reaction Products

Laboratory Experiment:
Determination of the Empirical Formula of silver oxide 

Determining the Stoichiometry of Chemical Reactions.
Chemical Reactions  
Analysis of Silver in an Alloy

Unit 4: Gas Laws-Chapter 5 (2 weeks)
A. Boyles’, Charles’, Avagadro’s, and Gay Lussac’s Laws 

B. Ideal Gas Law

1. Gas constant

2. Density

3. Molecular mass.
4. Molar Volume

C. Dalton’s Law of Partial Pressures 

D. Kinetic Molecular Theory 

E. Graham’s Law

F. Real Gases and the Van der Waals equation.

Laboratory Experiment:
Determination of the Molar Mass of Gases and Volatile Liquids
Boyle’s Law Lab (using Vernier gas pressure sensors)
Unit 5: Thermochemistry-Chapter 6 (2 weeks)
A. Enthalpy

B. Calorimetry

1. Specific heat

2. Heat capacity

3. Constant-volume calorimetry

4. Constant-pressure calorimetry
C. Standard Enthalpy of Formation
D. Hess’s Law

E. Heat of Solution and Dilution

Laboratory Experiments:

Enthalpy of Reaction and Hess’s Law 

Specific heat for unknown metal

Unit 6: Atomic Structure and Periodicity-Chapter 7 (1 week)
A. Bohr’s Theory

B. Atomic Spectra.
C. The wave mechanical model

D. Emission Spectra

E. 4 Quantum Numbers

F. Periodic Trends

G. Electron Configurations, Electron Dot, Shell Notations

H. Lab: Analysis of Bleach

Laboratory Experiments:
Periodic Trends and the Properties of the Elements.

The Atomic Spectrum of Hydrogen
An Activity Series

Unit 7: Chemical Bonding-Chapters 8 & 9 (2 weeks)
A. Molecular Geometry 
B. Lewis Dot Diagrams
C. VSEPR 
D. Dipole Moments

E. Valence Bond Theory

F. Hybridization

G. Double and Triple Bonds

H. Delocalized Molecular Orbitals

I. Lewis Dot Diagrams 
Laboratory Experiments:
Inorganic and Organic Molecular Modeling
Unit 8: Liquid and Solids-Chapter 10 (1.5 week)
A. Intermolecular Forces

B. Van der Waals Forces

C. Dipole-Dipole Forces

D. Hydrogen Bonding

E. London Dispersion Forces

F. Liquid State

G. Types of solids

H. Metallic Bonding

I. Network, Molecular, and Ionic Solids 

J. Vapor Pressure

K. Changes of State

L. Phase Diagram

Laboratory Experiments:
Triple Point of Dry Ice
Unit 9: Properties of Solutions-Chapter 11 (1.5 week)
A. Solutions
B. Concentrations

1. Percentage

2. Mole fraction

3. Molarity

4. Molality

C. Principles of solubility

D. Electrolyte and Non-Electrolyte

E. Vapor pressure

F. Boiling-point elevation
G. Freezing-point depression
H. Percent dissociation of solutes.

I. Raoult’s Law

J. Osmotic pressure

K. Van’t Hoff factor

Laboratory Experiments:
Molar Mass by Freezing Point Depression
Determining the Concentration of a solution: Beer’s Law 
Review for 1st Semester Final (1.5 week)

SPRING SEMESTER OUTLINE:
Unit 10: Chemical Kinetics- Chapter 12 (2 weeks)
A. Rate of Reactions

B. Rate Laws

C. First Order and Second Order Reactions 

D. Activation Energy and Temperature Dependence 
E. Collision Theory

F. Reaction Mechanisms 

G. Rate Determining Step

H. Catalysis

Laboratory Experiments:
Kinetics of a Reaction

Rate Law Determination of the Crystal Violet Reaction (using Vernier Colorimeters).
Unit 11: Chemical Equilibrium Chapter 13 (2 weeks)
A. Equilibrium Expression

B. Relationship Between Kinetics and equiilibrium

C. Determining Equilibrium Concentrations

D. LeChatelier’s Principle

E. Effects of factors on equilibrium state.

Laboratory Experiments:
The Chatelier Principle 
Determination of Keq for FeSCN2+
Unit 12: Acids and Bases & Solubility Equilibria-Chapter 14 & 15 (5 weeks)
A. Bronsted Acids and Bases

B. Conjugated Acid-Base Pairs

C. Strength of Acids and Bases

D. Binary and Ternary Acids

E. Acid-Base Reactions

F. Lewis Acids and Bases

G. Weak Acids and Bases.
H. Calulating pH for Strong and weak weak acids.

I. Ionization Constants

J. Conjugated Acid-Base Ionization Constants

K. Diprotic and Polyprotic Acids

L. Acid-Base Properties of Salts

M. Common Ion Effect

N. Buffer Solutions

O. Acid-Base Titrations (mono- and diprotic acid with strong base)

P. Acid-Base Indicators

Q. Amphoterism (examine as accepting and donating protons, and Arrhenius’ explanation).
R. Solubility Equilibrium
S. Solubility and Solubility Product.
T. pH and Solubility

U. Complex Ion Equilibria and Solubility 

V. Qualitative Analysis Scheme

Laboratory Experiments:

Determination of Ka of Weak Acids
Acid-Base Titrations

pH properties of Buffer Solutions
Determination of the Solubility product of an ionic Compound  
Unit 13: Entropy, Free Energy and Equilibrium-Chapter 16 (1 week)
A. Spontaneous Reactions and Entropy

B. Second Law of Thermodynamics

C. Third Law of Thermodynamics

D. Gibbs Free Energy

E. Free Energy and Chemical Equilibrium.

Unit 14: Electrochemistry-Chapter 17 (2 weeks)
A. Review of Redox Reactions 

B. Galvanic Cells 

C. Standard Electrode Potentials

D. Oxidizing and Reducing Agents.

E. Spontaneity of Redox Reactions

F. Effect of Concentration on Cell EMF

G. Nernst Equation 
H. Batteries 

I. Corrosion

J. Electrolytic Cells and Faraday’s laws.
Laboratory Experiments:

Oxidation-Reduction Titration
Electrochemical Cells
Unit 15:Nuclear Reactions and Introduction to Organic Chemistry-Chapters 21 and 22 (1 week)
A. Basic nuclear equations and reactions.

B. Stable and unstable isotopes (radioactivity)

C. Half-life

D. Hydrocarbons and Functional Groups.
E. Isomerism and Nomenclature.

F. Chemical Properties of Functional Groups.

Laboratory Experiments:

Synthesis of Aspirin

Radioactive Half life
Review For Advanced Placement Examination (3 weeks)

Review earlier advanced placement exams in class. Go over the multiple choice equations in the College Board Advanced Placement booklet. Use study materials from various sources. Important areas to review are writing chemical equations, learning types of chemical reactions, and predicting products of reactions based on periodic law and chemical reactivity. Review of essay writing. Students are expected to demonstrate ability to perform and explain AP release free response questions.
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