AP Chemistry  syllabus

COURSE Description


	
	C7—Evidence of

Curricular Requirement:

The course includes a

laboratory component

comparable to college level

chemistry laboratories. A minimum of one double-period per week or its equivalent is spent engaged in laboratory work. A hands-on laboratory component is required.

Each student should

complete a lab notebook

or portfolio of lab reports.

Note: Online course

providers utilizing virtual

labs (simulations rather

than hands-on) should

submit their laboratory

materials for the audit. If

these lab materials are

determined to develop

the skills and learning

objectives of hands-on

labs, then courses which

use these labs may

receive authorization to

use the “AP” designation. Online science courses

authorized to use the

"AP" designation will be

posted on the AP Central

Web® site. (For information on the

requirements for an AP

Chemistry laboratory

program, the Guide for

the Recommended

Laboratory Program is

included in the AP

Chemistry Course

Description.)



Teaching Strategies

1. Group spirit/ Support System

Students are given a white lab coat that they can wear to do labs and feel special as a group (the AP gang). Before school, after school and Saturday review/test make up sessions are regularly scheduled throughout the year and available for supporting students as needed. The class website has links to resources such as Central AP that students can go on and get help/tutoring and practice quizzes/ tests. Students are encouraged to contact me and each other by phone and e-mail to tackle any difficult problems.   

2. Lectures
I give students copies of lecture notes and have them outline/ summarize the information as part of their reading homework. After this, I will spend a day or two lecturing on it, covering the main concepts, important equations, and presenting demonstrations that are relevant to the topic. Each day a few exercises/questions from the text as well as questions from AP Released Exams pertinent to the topics are posted on the board as warm-up/sponge activities. Students are encouraged to solve for them on their own and get bonus; after that, those who can solve on their own will present solutions to the class; if no one can, we go over the problem as a class with me facilitating the process of finding the resources for solving the problems. These are the essay and problem type questions that students can expect to see on the unit tests as well as in the AP exam in May.

3. Student presenting solutions to a problem. 

	I have used this technique to enhance student interest and participation in class.  Each student receives 2 to 3 AP Released Exam questions/problems on the current chapter and is required to complete by a due date (usually in 2-4 days). The problems may or may not contain all the parts of the original exam question since not all topics have been introduced yet. Each student is expected to present one or two of the questions/problems on the overhead projector for the entire class. I post the detailed solution to each problem in the classroom so they can analyze beforehand the problems they do not understand. The class is always attentive and students become active learners instead of passive ones. I see myself at these sessions as a facilitator, monitoring their output/input. I will ask questions if the class seems confused as to what the presenter is saying. Learning through teaching is accomplished and has been found to be quite effective, enhancing the learned material retention. [C6]
	C6—Evidence of

Curricular Requirement: The course emphasizes

chemical calculations

and the mathematical

formulation of principles.



Preparing for the AP Chemistry Exam
Four weeks before the AP Exam I schedule two Saturday  review sessions from 8 AM  to 12  p.m. in my classroom to go over multiple-choice questions from the 1994 AP Exam. Two weeks before the exam the students take the 1999 AP Exam on a Saturday and the last Saturday before the exam, they take the 2003 AP Exams for practice. The exams are administered in the same manner and timed as the actual AP Exam. At the end of both exams I give the answers and a scoring sheet to the students, which they use to grade their own exams and figure their scores. Most students score better on the second exam and know where they need to review more thoroughly for the real AP Exam.
Laboratory

	Students are required to submit a complete report for each lab experiment, including a purpose, procedure, observations/data, calculations, error analysis discussion of theory and a conclusion. All reports are kept in a lab notebook.  [C5] The data for each group are often posted collectively on the board for comparing and discussing sources of errors. Students are able to come to their own conclusion with much more insight and understanding of the concepts/ application of theory.


	C5—Evidence of

Curricular Requirement:

Laboratory (Physical

manipulations; Processes and procedures; observations and data

manipulation; communication, group

collaboration, and the

laboratory report)




.

	Required Texts

Brown, Theodore L., et al. Chemistry: The Central Science. 6th ed 

Laboratory Manuals

I use labs from the lab manual by Nelson Kemp (accompanying the Brown Text book, Chemistry: The Central Science)  and a collection of labs from various sources  including: Hope College Lab Program. Hope College, Holland, Mich. Masterson, William L., and Emil J. Slowinski. Chemical Principles in the Laboratory. 5th ed. Ehrenkranz, David and John J. Mauch. Chemistry in Microscale. Additional labs are used from the International Chemistry Olympiad Regional Exam, sponsored by the American Chemical Society. [C5 &C7]
Demonstration Resources

Shakhashiri, Bassam. Chemical Demonstrations: A Handbook for Teachers of Chemistry.
	C7—Evidence of

Curricular Requirement:

The course includes a laboratory component comparable to college level chemistry laboratories. A minimum of one double-period per week or its equivalent is spent engaged in laboratory work. A

hands-on laboratory component is required. Each student should

complete a lab notebook or portfolio of lab reports. 



Course Requirements and Grading

I cover the Brown text at a rate of approximately one chapter every five to eight school days, with approximately 10 to 15 problems assigned and reviewed per chapter. The assignments are on a chapter or weekly basis. Chapter exams consist of about 10 multiple-choice questions and up to 4 free-response questions. These final four questions come from retired AP Released Exams whenever possible. A student’s grade is a weighted average of the following:

Tests 50%

Quizzes 10%

Labs 35%

Homework 5%

Course Content
First Semester:

	unit 1: Calculations and uncertainty       Chapter 1     (1.5 weeks)
Skim chapter 1. Review dimensional analysis, uncertainty in measurement and calculations, and significant figures [C6]
Experiments: Basic Measurement (Brown Le May manual)


	C6—Evidence of

Curricular Requirement: The course emphasizes

chemical calculations

and the mathematical

formulation of principles.



	unit 2: Atoms, molectules, ions                               Chapter 2 (1 week)

Chapter 2 is primarily a review of first year work. Extra emphasis is placed on nomenclature and formula writing. A

A series of quizzes on nomenclature will be given. Students must memorize symbols, charges and names of common polyatomic ions. [C5]

	C5—Evidence of

Curricular Requirement:

Laboratory (Physical

manipulations; Processes

and procedures;

observations and data

manipulation;

communication, group

collaboration, and the

laboratory report)




	unit 3: Stoichiometry         Chapters 3 & parts of 4  (1.5-2.0  weeks)

The mole; atomic, molecular and formula weights; empirical and molecular formulas; percent composition; writing and balancing chemical equations; stoichiometry; limiting reagent; percent yield; solution stoichiometry [C3 & C5]
Experiments: 

· Empirical formula of copper iodide (Hope College), 

· %Yield of Copper (Brown Le May manual), 

· Net ionic reactions using microscale (Mauch)


	C3—Evidence of

Curricular Requirement:

Reactions (Reaction

types, Stoichiometry,

Equilibrium, Kinetics,

Thermodynamics)
C5—Evidence of

Curricular Requirement:

Laboratory (Physical

manipulations; Processes

and procedures;

observations and data

manipulation;

communication, group

collaboration, and the

laboratory report)


	unit 4: gases                                                                         Chapter 10 (2.0  weeks)

General properties of gases, review of individual gas laws, ideal gas law and use. Avogadro’s law and volumes of gases involved in reactions, molar volume, standard temperature and pressure (STP), Dalton’s Law, kinetic –molecular theory of gases, Graham’s law, real gases and van der Waal’s equation. [C2]
Experiments: 

· Molar Volume of A Gas, 

· Molecular mass of a volatile liquid (Masterton)


	C2—Evidence of

Curricular Requirement:

States of Matter (Gases,

Liquids and solids,

Solutions)



	unit 5: thermochemistry                                      Chapter 5 (2.0  weeks)
Enthalpy ∆Hrxn, thermochemical equations, heats of formation ∆Hf, measurement of heat flow (calorimetry), bond energies (enthalpy) and heats of reaction, sources of energy [C3 ]
Experiments: [C5]
· Calorimetry (Hope College)
· Hess Law- Heat of Reaction, 

· Energy Content of Foods 

unit 6: chemical thermodynamics               Chapter 19 (2.0  weeks)

Chemical reactions going to equilibrium state (universe): system vs. surroundings (environment); state of system; state of functions; work vs. heat; first law of thermodynamics (∆E), enthalpy (∆Hrxn, ∆H= ∆E + ∆(PV), ∆H= ∆E + ∆nRT, thermochemistry and ∆H; second law of thermodynamics; entropy (∆Srxn); reversible process; third law of thermodynamics: free energy (∆Grxn, ∆G= ∆Hº - T∆Sº , ∆Gº = -RT lnK, ∆G= ∆Gº  +  RT ln Q; spontaneity and ∆H, ∆S, ∆G) [C3 ]
Experiment: Entropy in a Reaction [C5]

	C3—Evidence of Curricular Requirement:

Reactions (Reaction

types, Stoichiometry,

Equilibrium, Kinetics,

Thermodynamics)
C5—Evidence of

Curricular Requirement:

Laboratory (Physical

manipulations; Processes

and procedures;

observations and data

manipulation;

communication, group

collaboration, and the

laboratory report)




	unit 7: Atomic structure and periodicity     Chapters  6 &7 

(2.0  weeks)

Atomic spectra, the Bohr model, the wave mechanical model, quantum numbers, atomic orbitals, electron configuration, the periodic table and electron configuration, trends in physical and chemical properties  [C1 & C4]
Experiment: 
· Flame test for metals using spectroscopes [C5]
· Mention bright line spectra and have students use diffraction gratings to view spectra 


	C1—Evidence of Curricular

Requirement: Structure of

Matter (Atomic theory and

atomic structure, Chemical

bonding)

C4—Evidence of Curricular

Requirement: Descriptive

Chemistry (Relationships in the periodic table)

C5—Evidence of Curricular

Requirement: Laboratory (Physical manipulations; Processes and procedures; observations and data

manipulation; communication, group

collaboration, and the laboratory report)


	unit 8: chemical bonding                       Chapters 8 & 9   (2.5 -3.0 weeks)

Review nature of chemical bond, ionic model, ionic character, covalent model, Lewis structures, molecular structure; octet rule and exceptions, resonance, VSEPR model, hybridization, molecular orbital model. [C1]
Experiment: 

VSEPR model building using styrofoam balls and pipe cleaners making five geometries and be able to distinguish between electron and molecular geometry. [C1]
	C1—Evidence of Curricular Requirement: Structure of Matter (Atomic theory and

atomic structure, Chemical  bonding)




	unit 9: liquids and solids                                      Chapter 11 (1.5 weeks)
Intermolecular forces, van der Waals forces, dipole-dipole forces, hydrogen bonding, London forces, liquid state, types of solids, metallic bonding, network solids, molecular solids, ionic solids, vapor pressure, changes of states (∆Hfusion, ∆Hvaporization), changes of temperature, specific heat, phase diagrams [C2]
Experiment: Vapor Pressure (Wards AP Chem lab) [C2]

	C2—Evidence of

Curricular Requirement:

States of Matter (Gases, Liquids and solids, Solutions)



	unit 10: properties of solutions                   Chapter 13 (1.5 weeks)

Solutions; principles of solubility: electrolytes and nonelectrolytes; concentration (molartiy, molality, percent by volume and weight, mole fraction); colligative properties of solutions (Raoult’s law, non-ideal solutions, vapor pressure lowering); freezing point depression; boiling point elevation; osmotic pressure, % dissociation of solutes) [C2]
Experiment: Molar Mass Determination by Freezing Point Depression [C5] 


	C2—Evidence of Curricular Requirement: States of Matter (Gases, Liquids and solids, Solutions)

C5—Evidence of Curricular

Requirement: Laboratory

(Physical manipulations;

Processes and procedures;

observations and data

manipulation; communication, group

collaboration, and the

laboratory report)



Second Semester:

	unit11:  chemical kinetics                                          Chapter 14 (2.0 weeks)

Reaction kinetics, differential rate expressions, order, rate constant, rate law from experimental data; zero order; first order and second order reactions, half life; activation energy, catalysis, effect of temperature, reaction mechanism (rate determining step, expressions of derived rate law) [C3 ]
Experiment: 
· Kinetics of thiosulfate decomposition (Ehrenkranz) [C5]

	C3—Evidence of Curricular Requirement: Reactions (Reaction types, Stoichiometry, Equilibrium, Kinetics, Thermodynamics)

C5—Evidence of Curricular Requirement: Laboratory (Physical manipulations; Processes and procedures;

observations and data

manipulation; communication, group collaboration, and the

laboratory report)




	unit 12  Chemical Equilibria                          Chapter 15 (1.5 weeks)

 Law of mass action, equilibria expressions (Kc and Kp ) calculations of K and equilibrium concentrations; Le Chatelier’s Principle and effects of factors on equilibrium state. [C3 ]
Experiment: 

· Le Chatelier Principle

· Determination of the equilibrium constant [C5 ]
	C3—Evidence of Curricular Requirement: Reactions (Reaction types, Stoichiometry, Equilibrium, Kinetics, Thermodynamics)

C5—Evidence of Curricular Requirement: Laboratory (Physical manipulations; Processes and procedures;

observations and data

manipulation; communication, group collaboration, and the

laboratory report)


	unit 13  acids-Base Equilibria                 Chapters 15, 16 (1.5 weeks)
Arrhenius theory; Bronsted –Lowry theory and  Lewis theory; water dissociation: Kw expression and value [H+], [OH-], acidic, basic, neutral solutions; pH strength vs. concentration; degree of ionization; 5 % rule; Ka and Kb expressions; strong and weak acids, strong and weak bases, acidic-basic properties of salt solutions; hydrolysis; buffers; multiple equilibria (Ka, Kb, Kw and pH); acid-base reactions; conjugate acids and bases [C3 ]
Experiment: 
· Titration of a solid acid to find its molecular weight (Hope College)

· Titration of a diprotic acid (Hope College) 

· Determination Ka of a Weak Acid [C5 ]
	C3—Evidence of Curricular Requirement: Reactions (Reaction types, Stoichiometry, Equilibrium, Kinetics, Thermodynamics)

C5—Evidence of Curricular Requirement: Laboratory (Physical manipulations; Processes and procedures;

observations and data

manipulation; communication, group collaboration, and the

laboratory report)




	unit 14   other aspects of aqueous equilibria                

Chapter 17 (1.5 week)

Acid-base titrations, neutralization, equivalence point; indicators; Ksp solubility of electrolytes, solubility rules, predicting  precipitation, common ion effect; problem solving and calculations [C3 ]
Experiments: [C5 ]
· Preparing Buffer Solutions

· Ksp Determination 


	C3—Evidence of Curricular Requirement: Reactions (Reaction types, Stoichiometry, Equilibrium, Kinetics, Thermodynamics)

C5—Evidence of Curricular Requirement: Laboratory (Physical manipulations; Processes and procedures;

observations and data

manipulation; communication, group collaboration, and the

laboratory report)




	unit 15   ELECTROCHEMISTRY                      Chapter 20    (2 weeks)

Oxidation and reduction half cells and equation; electrochemical cells (voltaic); standard voltages, Oxidizing and reducing agents; predicting spontaneity; effect of concentration on voltage; Nernst equation; electrolytic cells and Faraday’s laws; writing and balancing REDOX equations in acidic and basic solutions (half reaction method, oxidation number method); common oxidation states of elements and properties. [C3 ]
Experiments: [C5 ]
· REDOX reactions

· Electrochemical Cells 


	C3—Evidence of Curricular Requirement: Reactions (Reaction types, Stoichiometry, Equilibrium, Kinetics, Thermodynamics)

C5—Evidence of Curricular Requirement: Laboratory (Physical manipulations; Processes and procedures;

observations and data

manipulation; communication, group collaboration, and the

laboratory report)




unit 16 Chapter 21: NUCLEAR REACTIONS & Chapter 25:ORGANIC CHEMISTRY  (1 wk)        

Review basic nuclear reactions and equations , stable and unstable isotopes (radioactivity); half-life and calculations. Organic chem.: know functional groups and families, properties, nomenclature and structural formulas. Material from unit 16 could be included as part of the course review .

REVIEW FOR THE AP EXAM (2 week)

Writing net ionic equations, knowing the solubility rules, solving equilibrium problems, and reviewing AP Released Exams are emphasized here. 
2 MOCK AP EXAMS (timed)

Extra Labs: End of year activities include experiments that could not be included earlier due to lack of time. At least 1 mini-lab research experiment is required. Different labs will be assigned to different groups of students. These mini-labs may require several days for making solutions, researching literature, running the experiment and analyzing data. 

