AP Chemistry

Course Description

The AP Chemistry course is designed to be equivalent to the general chemistry courses usually taken during the first year of college.  Successful completion of this course may allow a freshman to take second year chemistry courses or to register for courses where chemistry is a prerequisite.  

Students should attain a depth of understanding of chemical principles as well as competence at solving chemical problems.  The AP Chemistry course differs from a typical high school chemistry course with respect to the textbook used, topics covered, emphasis on laboratory skills and chemical calculations as well as the depth of understanding of chemical concepts.  The difference is especially evident in the laboratory work where a high degree of precision and a focus on the chemistry of the reaction is essential.

Students may access more information about the course at the following web site.


http://www.collegeboard.com/student/testing/ap/sub_chem.html?chemistry
Teaching Philosophy

The classroom is a place to learn and experiment with new ideas in a pleasant environment.  It is important to keep a positive attitude and to keep trying.  AP Chemistry can be a difficult and fast paced course.  Be patient and maintain a sense of humor.  

Students are expected to read the textbook as a supplement to the lectures and labs that are covered in class.  Homework problem sets are assigned for every unit.  These are to be completed, checked with red pen and submitted prior to the test day.  These packets are designed to give students practice for tests and quizzes.  Late homework is accepted with a deduction in the grade.

Class meets for 89 minutes 5 days a week for the entire school year.  There are plenty of opportunities to get questions answered and work on problems in small groups during class.  Attendance is critical, especially on lab days.  The labs are complex to set up and run and many require more than one class period to complete, so it is especially important to be present for labs.

Laboratory 

The laboratory component of the course provides students with the opportunity to practice new skills, develop problem solving strategies, collaborate with their peers and experience real life chemistry.  The lab experience is a critical component of the curriculum and students can expect to spend at least one 90 minute period each week in the lab and additional time outside of class preparing and concluding the labs.

A Laboratory notebook is required to contain all student lab reports.  Each lab write up must contain a Heading and Title, Purpose / Introduction, Materials, Procedure, Data Table/ Observation and Conclusions.

The labs are gathered from a variety of sources such as AP Chemistry teacher workshops and the following sources.

Laboratory Resources

Acampora, Lew, acampora@stfrancishighschool.com

Brown, Theodore E., H. Eugene LeMay, and Bruce E. Bursten. Laboratory Experiments for Chemistry: The Central Science.  Upper Saddle River, NJ: Prentice Hall. 

S. Fourness, sfourness@collegiate-va.org, Collegiate School, Richmond VA

Mason, Patti, Delphi High School, Indiana

Meriwether, Jeannie, The Lovett School

South Pasadena High School, http://sphs.spusd.net/apps/classes/show_class.jsp?REC_ID=106929&rn=8142393
Zumdahl, Steven, and Susan Zumdahl. Chemistry. Boston: Houghton Mifflin. 

Textbooks Used

Brown, Theodore E., H. Eugene LeMay, and Bruce E. Bursten. Chemistry: The Central Science.
       Upper Saddle River, NJ: Prentice Hall, 2003, 9th edition. 

Hill John W., Ralph H. Petrucci, Terry W. McCreary, and Scott S. Perry. General Chemistry: An
       Integrated Approach. Upper Saddle River, NJ: Pearson/Prentice Hall. 

Zumdahl, Steven, and Susan Zumdahl. Chemistry. Boston: Houghton Mifflin. 

AP Chemistry Year Long Syllabus




2007 -2008

	Dates
	Topics
	Textbook References
	Labs performed by students

	8/27 – 9/7 

9 days
	Matter and Measurement

Atoms, Molecules and Ions

· Atomic theory evidence

· Atomic #, Mass #, isotopes

Stoichiometry

· Ionic and molecular species in chemical systems

· Net ionic equations

· Mole relationships

· Balancing equations 

· Mass volume relationships

· Empirical formulas

· Limiting reagent
	Chapt. 1-3
	Air Bag Simulation 

Basic Lab Technique

Determination of % water in a hydrate

Determination of % Copper in Post -   1982 Pennies (Lovett School)

Recycling in the Chemistry Class

	9/10 – 9/17

6 days
	Aqueous Reactions and Solution Chemistry

· Precipitation reactions

· Acid-Base reactions 

· Electrolytes

· Net Ionic Equations

· Redox Reactions
	Chapt. 4
	Which Nine Solutions? (Collegiate School)

The Right (Amount of) Stuff (Acampora)

	9/18 – 10/02

10 days
	Gases

· Ideal gases and partial pressures

· Exceptions to Ideal Gas

· Kinetic –molecular theory

· Gas Behaviors
	Chapt. 10
	Behavior of Gases: Molar Mass of a Vapor
	

	10/3 – 10/15 

9 days
	Thermochemistry

· State functions

· !st law: Enthalpy, heat of formation, heat of reaction

· Heat of fusion and heat of vaporization

· Calorimetry

· Hess’s Law
	Chapt. 5
	Heat of Neutralization 

Heats of Reaction (Lovett School)

The Big Chill (Acampora)

	10/16 –10/30

10 days
	Atomic Structure

· Electron energy levels: atomic spectra, quantum #, atomic orbitals

· Light

· Quantum

Periodicity

· Trends:  Atomic radii, ionization energy, electron affinity, oxidation state
	Chapt. 6, 7
	Atomic Spectroscopy

Activity Series 

	10/31 – 11/20

14 days
	Bonding

· Lewis Structures

· Ionic , covalent, metallic

· Polarity, electronegativity

Molecular Geometry

· Molecular geometry

· Lewis structures

· VSEPR

· Dipole moments of molecules

· Isomerism

Valence bond

· hybridization orbitals 

· resonance 

· sigma and pi bonds

· molecular orbitals diagrams
	Chapt. 8, 9
	Molecular Geometries of Covalent Molecules:  Lewis Structures and VSEPR Theory

Stoichiometry and Reactions Of Copper Compounds (Lovett School)

Chemicals in Everyday Life:  What are They and How do We Know?



	11/26 – 12/7

9 days
	Intermolecular Forces, Liquids and Solids

· Kinetic-molecular viewpoint

· Hydrogen bonding, Van der Waals (include London dispersion)

· Relationship to states, structure and properties

· Phase diagrams (1 component)

· Critical point, triple point, phase change

· Structure of solids
	Chapt. 11
	Polar Activities (Delphi High School)

The Separation and Identification of Metal Ions Using Paper Chromatography (Lovett)

Preparing Soap-Observing Intermolecular Forces 

Chemistry of Household Products

	12/10 – 12/18

7 days
	Properties of Solutions

· Solvation

· Solubility factors

· Concentration (not normality)

· Raoult’s law, colligative properties

· Henry’s Law

· Osmosis

· Non-ideal behavior (qualitative)
	Chapt. 13
	Colligative Properties: Freezing–Point Depression and Molar Mass

Reactions in Aqueous Solution (#19)

	12/19 – 1/9

9 days
	Chemical Kinetics

· Reaction Rates

· Rate order from data, rate constants, rate law

· Effect of temperature on rate

· Activation energy, catalysts

· Rate-determining step  related to mechanism
	Chapt. 14
	Rates of Chemical Reactions: A Clock Reaction

Speeds of a Chemical Reaction (on line lab at cheminfo.chem.ou.edu)

	1/10 – 1/22

20 days
	Equilibrium

· Concept of dynamic equilibrium

· Le Chatlier’s Principle

· Equilibrium constants (gaseous reactions, reactions in solution)

· Kp, Kc
Acids and Bases

· Arrhenius, Bronsted-Lowry and Lewis

· Amphoterism

· Ka, Kb, pK, pH, Kp, Kc, Ksp
· Common ion effect, buffers, hydrolysis

· Precipitation and separation of ion
	Chapt. 15 - 17
	Le Chatelier’s Principle Labette (South Pasadena)

Determination of the Solubility-Product Constant of a Sparingly Soluble salt

Spectrophotometric Determination of an Equilibrium Constant

Alka-seltzer Labette (South Pasadena)

Titration Lab (South Pasadena)

	1/23 – 1/31

7 days
	Chemical Thermodynamics

· Spontaneous processes

· Entropy and the 2nd law

· Gibbs free energy as it relates to enthalpy and entropy

· Gibb’s free energy as it relates to equilibrium constant and electrode potential
	Chapt. 19
	Preparation of Aspirin 

Analysis of Aspirin 



	2/1 – 2/15

11 days
	Electrochemistry

· Redox reactions

· Oxidation numbers

· Balancing redox

· Electrolytic and galvanic cells

· Faraday’s laws

· Standard half-cell potentials

· Nernst Equation
	Chapt. 20
	Electrochemical Cells and Thermodynamics 

Chemical Analysis by Redox Titration 

	2/20 – 2/29

7 days
	Coordination Complexes

· Formation

· Names and writing formulas
	Chapt. 24
	Synthesis and Analysis Of  a Complex Iron Salt



	4/8 – 4/15

5 days
	Nuclear Chemistry

· Nuclear equation

· Half-lives

· Radioactivity
	Chapt. 21
	

	4/16 - Exam
	Equations and Review for Exam
	
	Introduction to Qualitative Analysis


