
AP Chemistry Syllabus 
 
Teaching Strategies 
 
1. At the start of a new chapter I will lecture to the students on selected parts of each chapter.  

For example, in chapter four �Types of Chemical Reactions and Solution Stoichiometry� I 
focus my lecture on oxidation-reduction reactions and balancing oxidation-reduction 
equations. As a rule, I try to limit my lectures to minimize the passive learning by students in 
order to maximize their active learning. 

2. Each week students are required to present the solution to a problem from homework to the 
class.  These problems can be from the textbook or they may be past AP Chemistry exam 
questions.  Students present their solutions on an overhead.  At first this is very intimidating, 
but the students soon become accustomed to presenting their work to their peers. They must 
show and explain all of their work.  I believe that when students explain their work, they 
begin to understand the problem at a deeper level.  Students receive points based on the 
quality of their presentation.  Students viewing the presentation compare their answer to the 
presenter�s solution.  If there is an error in the presenter�s solution, it is viewed as an 
opportunity for learning and we will discuss the correct solution as a class.  My role during 
these presentations is to stimulate higher order thinking and discussion about the problems.  I 
will ask the audience questions such as, �Did any one solve the problem in a different way?� 
or �How would this problem be different if it were a weak base instead of a weak acid?�  
Overall, these presentations encourage students to think beyond the problem, give students a 
chance to learn from each other and foster a collaborative environment between the students.  

3. During the course of each unit, students will also work in groups to answer past exam 
questions from the free response portion of the exam on the topic we are studying.  Each 
group will receive a different question.  They will work together to answer the question or 
solve the problem.  Then they will present their solution to the class.  As a class we will 
discuss each problem or question in the same manner we discuss the homework problems 
students present. 

4. Each week students work to complete a hands-on lab.  During the labs, we often discuss the 
procedure, possible sources of error, safety and make predictions as a class.  Students usually 
perform the lab in pairs.  The labs require them to manipulate glassware, chemicals and  
equipment.  They also must record data, make observations, interface with data collection 
software, and construct plots of their data.  Following lab, we will discuss the outcomes of 
the lab.  We often compile a class data set so that students may use it to assess precision and 
accuracy.  Finally, students complete the appropriate calculations and prepare a detailed lab 
report where they interpret and analyze their results.   

5. Each week we study different chemical reaction sets.  In the first part of the year we study 
one reaction type per week such as oxidation-reduction reactions, double replacement 
reactions, etc.  Students read about these reaction types, then they practice predicting the 
products of these reactions.  Later in the year, students are given sets of reactions that contain 
the reaction types mixed together to mimic the AP exam.  We review the reaction sets as a 
class each week.  This review may take different forms.  Sometimes the students present the 
reactions on the board.  Sometimes they review them in groups.  At other times they are 
quizzed on the reactions.  We also discuss the reactions and the chemicals involved. For 
instance, I may ask students if an acid is strong or weak and what that means.   



6. Students prepare for class exams and the AP Chemistry exam by working on simulated exam 
questions from workbooks.  We often discuss particular questions as a class and work in 
groups to correct questions students struggle with. 

 
Schedule 
Number of  Topic    Description     
     Days (Chapter in Zumdahl) 
   
Summer  Measurements    Significant Figures, Error 
Assignment  Atoms, Molecules, Ions  Modern Atomic structure 
  Stoichiometry    Molecules and Ions 

(Chap 1, 2, 3)    Naming Compounds 
       % Composition, Determining  
       Formula of Compound, Chemical 
       Equations and Balancing,  
       Stoichiometry Calculations 
 
6  Types of Chemical Reactions  Strong & weak electrolytes    
    & Solution Stoichiometry  Precipitation Reactions    
  (Chap 4)    Acid-Base Reactions    
       Oxidation-Reduction Reactions 
 
10  Electrochemistry   Galvanic Cells, Standard Reduction               
  (Chap 17)    Potentials, Cell Potential, Batteries   
       Corrosion, Electrolysis 
 
7  Gases     Pressure, Gas laws     
        (Chap 5)                Ideal Gas law, Dalton�s law  
       Gas stoichiometry, Kinetic 
       Molecular Theory, Real Gases 
 

 Marking Period 1: Test 1 
 
13  Thermochemistry &    Enthalpy & Calorimetry 
  Thermodynamics    Hess�s law, Spontaneity,  
  (Chap 6 & 16)    Entropy, Free Energy, Free Energy  
       and Equilibrium 
 
 
5  Atomic Structure &   Atomic theory, Electron Configurations  
  Periodicity (Chap 7)   Quantum Numbers, Reactivity Series 
       Periodic Trends 
 
  Marking Period 1: Test 2 



 
Number of  Topic    Description     
     Days (Chapter in Zumdahl) 
 
16  Bonding and Intermolecular   Electronegativity 
  Forces     Bond Polarity/Dipole Moments 

(Chap 8)    Ion Sizes, Ionic Bonding  
       Covalent Bonding, Lewis Structures 
       Exceptions, Resonance, VSEPR 
        
Thanksgiving Organic Chemistry   Naming, Writing, Structures, Functional 
Break  (Chap 22)    Groups, Isomers, Reactions 
 
9 Molecular Geometry   Hybridization, Models               
 (Chap 9)    
 
  Marking Period 2: Test 1  
   
5  Liquids & Solids    Types of solids, (metals, networks, 
  Phase Changes   molecular, ionic), Vapor Pressure  

(Chap 10)    Diagrams, Changes in state,  
Phase Diagrams 

 
Winter  Transition Metals and   Transition Metals, Coordination 
Break  Coordination Chemistry  Compounds, Isomerism, Complex Ions 
 
11  Solutions & Colligative Properties Solubility, Energy of Formation,    
  (Chap 11)    Colligative Properties    
   
  Marking Period 2: Test 2 
 
  Midterms 
 
5  Nuclear Chemistry   Nuclear Stability, Radioactive Decay 
  (Chap 18)    Nuclear Transformations, Fission,  
       Fusion 
 
10  Kinetics    Reaction Rates, Rate Laws    
  (Chap 12)    Integrated Rate Law, Reaction    
       Mechanism 
 
10  Chemical Equilibrium   Equilibrium Expressions,   
  (Chap 13)    Gas Equilibrium, Le Chatelier�s 
       Solving Equilibrium Problems 
 
  Marking Period 3: Test 1 



 
Number of  Topic    Description     
       Days (Chapter in Zumdahl) 
 
16  Acids and Bases/Acid Base  Weak/Strong Acids/Bases, pH  
  Equilibria (Chap. 14 & 15)  Polyprotic Acids, Lewis, 
       Acid/Base Prop. of Salts/Oxides 
       Titrations, Buffers 
 
  Marking Period 3: Test 2 
 
6  Solubility Equilibria   Solubility Equilibria and KSP   
  (Chap. 15 2nd ½)   Complex Ions 
 
Spring Break Organic Chemistry   Alkanes, Alkenes, Alkynes, 
  (Chap 22)    Functional Groups, Aromatics 
  
9  Chemistry of  N2, O2, P, S  Groups 1A � 8A, Groups 5A - 8A 
  (Chap 19, 20) 
 
  Marking Period  4: Test 1 
 
10-12  Review  
   
  AP Exam 
 
Text 
 
Zumdahl, Steven, and Susan Zumdahl. Chemistry. 6th. Boston: Houghton Mifflin Company, 
2003. 
 
Other Print Resources: 
 
Demmin, Peter, and David Hostage. Multiple-Choice & Free-Response Questions in Preparation 
for the AP chemistry Examination. 5th. Brooklyn: D&S Marketing Systems , 2005.  
 
Hague, George, and Jane Smith. The Ultimate Chemical Equations Handbook. Batavia: Flinn 
Scientific Inc., 2006. 



 
Laboratory Program 

 
Each week, two of the six periods we meet will be devoted to having students complete a 

hands-on lab. Prior to most labs, students will complete a prelab assignment that may consist of 
researching or answering questions regarding the reaction to be carried out, data to be collected, 
equipment used or procedures followed as a part of the experiment. Prior to each lab we discuss 
the proper use of the needed equipment as well as any safety considerations unique to each lab.  

 
During these labs students will learn to manipulate lab equipment, make observations, 

collect and analyze data, and identify possible sources of error.  Students will generally perform 
the lab in groups of two.  Following each lab, students complete typed lab reports that include 
the following sections: abstract, apparatus, theory, procedure, data, calculations and conclusions.  
Most labs will require that students share their lab data with the class and statistically compare 
their group�s results to the class average or compare their data to a known value from the CRC.  
Students are required to keep all lab reports in student lab binders. 
 
 The labs performed closely follow the labs in the course description and correlate to the 
text we use for the class.  The labs we perform are listed in Table 1.  Each of these labs is a 
hands-on lab where students manipulate equipment, chemicals, glassware and often interface 
with data collection software.  The labs were primarily obtained from lab manuals written for 
college or AP level students.   
 
Lab Texts 
 
Hall, James. Experimental Chemistry. sixth. Boston: Houghton Mifflin Company, 2003. 
 
Jack, Randall, Sally Ann Vonderbrink, Don Volz, Dan Holmquist, John Gastineau, Greg Dodd, 
and Charles Eaker. Advanced Chemistry With Vernier. Beaverton: Vernier Software and 
Technology, 2004. 
 
Kramer, Nicolson, and Wingrave. General Chemistry laboratory Manual. Newark: University of 
Delaware, 2003. 
 
Vonderbrink, Sally Ann. Laboratory Experiments for Advanced Placement Chemistry. Second. 
Batavia: Flinn Scientific, 2006. 



Table 1: Laboratory Experiments Performed by Students 
Lab 

Text/Source 
Title of Experiment Brief Description Chapter 

(Zumdahl 
Text) 

Randall Experiment 1: The 
Determination of a 
Chemical Formula 

Students calculate the empirical formula of 
a copper chloride hydrate by reacting 
copper chloride with aluminum.  

2,3 

Randall Experiment 9: Determining 
the Mole Ratios in a 
Chemical Reaction 

Students experimentally determine the 
coefficients of  a reaction by using  the 
process of continuous variations. 

3, 4, 7 

Randall Experiment 2: The 
Determination of the 
Percent Water in a 
Compound 

Students determine the formula of a 
hygroscopic material by  heating it and 
measuring the loss of mass. 

3 

Hnatow Redox Titration: 
Standardization of KMnO4 
& %Fe2+ in Iron Pills 

Students standardize a solution of KMnO4 
and determine the amount of Fe2+  in iron 
pills by titrating with a standardized 
solution of KMnO4. 

4 

Randall Experiment 20: 
Electrochemistry: Voltaic 
Cells 

Students prepare and measure the potential 
of Cu-Pb voltaic cell, identify the metals in 
unknown electrodes, prepare and measure 
potential of concentration cells and use 
Nernst equation to calculate a KSP. 

17 

Randall Experiment 21: 
Electroplating 

Students plate a brass key with copper, 
measure the mass of the copper and 
calculate the energy used. 

17 

Kramer Molar Volume of Gas Students decompose potassium chlorate and 
measure the amount of O2 produced. 

5 

Randall Experiment 13: 
Determining the Enthalpy 
of a  Chemical Reaction 

Students experimentally determine the 
enthalpy change when ammonia reacts with 
HCl using Hess�s law.  

6 

Hall Experiment 18: Atomic 
Spectroscopy 

Students calibrate a spectroscope and use it 
to measure the wavelengths of emission 
lines from various elements.   

7 

Randall Experiment 34: Vapor 
Pressure and Heat of 
Vaporization 

Students calculate the heat of vaporization 
of ethanol using the Clausius-Clayperon 
equation l by measuring the vapor pressure 
of ethanol at a range of temperatures. 

10 

Randall Experiment 4: Using 
Freezing-Point Depression 
to Find Molecular Weight 

Students measure the freezing point of 
lauric acid and a mixture of lauric acid and 
benzoic acid to determine the freezing point 
depression of the mixture. 

11 

Randall Experiment 17: 
Determining the 
Concentration of a 
Solution: Beer�s Law 

Students use Beer�s law to find the 
concentration of an unknown CuSO4 
solution by comparing its absorbance to a 
standard curve.  

11 



Randall Experiment 25: Rate and 
Order of a Chemical 
Reaction 

Students react KI with CuCl3 in varying 
concentrations.  They use a colorimeter to 
measure the color changes.  Using their 
data, they write the rate law for the reaction.  

12 

Randall Experiment 10: The 
Determination of an 
Equilibrium Constant 

Students determine the equilibrium constant  
for the reaction Fe3+ and SCN- using 
colorimetry to measure concentrations. 

13 

Randall Experiment 16: 
Conductimetric Titration 
and Gravimetric 
Determination of a 
Precipitate 

Students measure the conductivity of the 
reaction between H2SO4 and Ba(OH)2. 
Students use conductivity values to find the 
equivalence point and calculate the 
concentration of the Ba(OH)2.  Students 
also find the equivalence point 
gravimetrically. 

14 

Randall Experiment 6: 
Standardizing a Solution of 
Sodium Hydroxide 

Students standardize a NaOH solution by 
titrating it with potassium hydrogen 
phthalate.  

14 

Randall Experiment 7: Acid Base 
Titration 

Students find the concentration of a strong 
acid by titrating a strong acid and strong 
base.  Students find the concentration of a 
weak acid through a weak acid-strong base 
titration.  

14 

Randall Experiment 19: Buffers Students prepare two acid buffer solution 
and determine their buffering capacity. 

15 

Randall Experiment 11: 
Investigating Indicators 

Students conduct strong acid-strong base 
titrations using three indicators.  Next they 
choose the best indicator to  use with a 
titration of a weak acid or base. 

15 

Randall Experiment 23: 
Determining the KSP of 
Calcium Hydroxide 

Students find the [OH-] for a saturated 
Ca(OH)2 solution by titrating it with a 
standard HCl solution.  Then they calculate 
the KSP. 

15 

Randall Experiment 15A & 15B: 
The Synthesis and Analysis 
of Alum 

Students synthesize alum and measure the 
melting point, % sulfate, water of hydration 
and verify the chemical formula.  

21 

Stump Making Esters Students predict the esters that will form 
from the reaction of two alcohols with two 
acids. Students then synthesize the two 
esters from alcohols and acids.   

22 

Vonderbrink Experiment 19: Separation 
and Qualitative 
Determination of Cations 
and Anions 
*Requires 2.5 lab periods 

Students use qualitative analysis to identify 
cations and anions in known and unknown 
solutions 

 

 
 



Homework 
Homework is assigned for each chapter.  A list of due dates will be given each quarter allowing 
students the opportunity to work around extracurricular activities. Homework includes reading 
and outlining each chapter as well as completing problems sets.  Problems sets are chosen from 
problems in the book, but also include past free response questions from past AP exams as well 
as simulated exam questions.  Homework is intended to develop independent thinking and 
problem solving skills.  It also helps students to determine what material requires further study. 
 
Summer Assignment 
A summer assignment is given and is due the first week of school.  The assignment is a review of 
material covered in Honors Chemistry.  The assignment covers chapters 1, 2, 3, and 4 of the text.  
The material covered includes matter, measurement, atoms, molecules, ions, percent 
composition, determining the formula of a compound, balancing chemical equations, 
stoichiometry, types of chemical reactions, and solution stoichiometry. The instructor will check 
his/her email at least once a week to answer questions regarding the material covered in the 
assignment.  The assignment will be graded and will be a part of the first marking period 
homework grade. 
 
Tests 
Test will be given twice a quarter for the first three marking periods and once during the fourth 
marking period.  Tests will mimic the AP Exam on a smaller scale.  There is a multiple-choice 
section where calculators will not be permitted and a free response section.  The free response 
portion includes questions that require calculations.  A portion of the free response section also 
includes chemical reactions.   
 
Quizzes 
Quizzes are given during each unit.  Quizzes usually consist of a free response question from 
past exams or reaction sets.   
 
Grading  
 
The grades are calculated using the following percentages. 
Tests    40% 
Quizzes   10% 
Homework   20% 
Labs    30% 



 
 


