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CONTENT AREA(S):  Science 
 
COURSE/GRADE LEVEL(S): Advanced Placement Chemistry 
 
I. Course Overview 
 
This is a second-year high school chemistry course. Topics that are studied in Honors Chemistry 
will be examined in greater detail. Structure and content are typical of a first-year college general 
chemistry course. The work is exceptionally demanding and incorporates a strong laboratory 
component to this course. The curriculum has been approved by the College Board’s Advanced 
Placement Program and prepares students for the AP Chemistry Exam.  
 
II. Units of Study   
 
Unit 1: Review of Primary Concepts 
Unit 2: Chemical Reactions 
Unit 3: Thermodynamics 
Unit 4: Kinematics 
Unit 5: Chemical Equilibrium 
Unit 6: Electrochemistry 
Unit 7: States of Matter 
Unit 8: Solutions 
Unit 9: Atomic Structure 
Unit 10: Bonding 
Unit 11: Nuclear Chemistry 
Unit 12: Independent Work 
 
III. Essential Questions  (The open-ended, provocative questions that help frame inquiry) 
 
Unit 1: Review of Primary Concepts 

• How does the instrument we use effect the value we are measuring? 
• How do we account for error in measurement? 
• How does dimensional analysis help us solve chemical problems? 
• How much do you remember from your first year chemistry course? 

 
Unit 2: Chemical Reactions 

• Why do certain substances react to form new substances? 
• How can we predict the products of a reaction given the reactants? 

 
Unit 3: Thermodynamics 

• What is the first law of thermodynamics? 
• What is the second law of thermodynamics? 
• What is enthalpy? 
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• What is entropy? 
• How can the Gibbs Free Energy equation be used to determine whether or not a reaction 

will occur spontaneously?  
• What is specific heat? 

 
Unit 4: Kinematics 

• What factors affects the rate at which a chemical reaction will take place? 
• How can rate laws be determined through experimentation? 
• Why is an input of energy needed to start a reaction even though some reactions release 

energy once the reaction is initiated? 
 
Unit 5: Chemical Equilibrium 

• What does it mean for a chemical reaction to reach chemical equilibrium? 
• What are equilibrium constants and how can they be useful?  
• What happens when a chemical system at equilibrium is exposed to an external change in 

concentration, partial pressure, temperature, or volume? 
• What makes a substance an acid? a base? 
• Why is pure water neutral in terms of pH? 
• How does pH describe the relative strength of a particular acid or base? 
• How can a solution be buffered to resist a change in pH? 
• What factors affect solubility? 

 
Unit 6: Electrochemistry 

• What are voltaic cells and how do they function? 
• What is free energy and how is related to the voltage of an voltaic cell? 
• What are electrolytic cells and how do they function?   

 
Unit 7: States of Matter 

• What causes matter to take on different states? 
• What characteristics define these states? 
• How does the kinetic molecular theory help us to better understand the behavior of gases? 
• What are intermolecular forces and what role do they play in allowing matter to change 

phase?  
• What can a phase diagram tell us about the state of matter for a particular substance? 
• How are molecules or ions arranged in a crystalline solid? 

 
Unit 8: Solutions 

• What is solubility? 
• What factors affect solubility? 
• What are colligative properties? 

 
Unit 9: Atomic Structure 

• What is all matter composed of? 
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• How is the number and arrangement of electrons in an atom related to its placement 

within the Periodic Table of Elements? 
• What other trends can be found by the arrangement of atoms on the Periodic Table of 

Elements? 
• How does the number and placement of electrons within electron orbitals influence the 

types and numbers of bonds an element can make? 
• How can each individual electron’s position be defined? 
• How do the chemical and physical properties of metals and non-metals differ? 
• How can we predict whether two atoms with interact to produce an ionic bond, a covalent 

bond, or no bond at all? 
 
Unit 10: Bonding 

• How does the octet rule help chemists to predict what kind (and sometimes how many) of 
a bond an atom will make? 

• How can the strength of a covalent bond be used to predict how much energy will be 
given off during a chemical reaction? 

• How can the VESPR model help us predict the shape of molecules? 
• What causes some covalent bonds to be polar, whereas others are non-polar?  
• What is organic chemistry? 

 
Unit 11: Nuclear Chemistry 

• What is radioactivity, and what types of radioactivity exist? 
• How can the stability of a radioactive material be measured? 
• How are fission and fusion different? 

 
Unit 12: Independent Work 

• How can the concepts learned this year be used in an authentic and meaningful way? 
 
IV. Learning Objectives 
 
NJCCCS: 
Science process: 5.1 A—D  
Physical science: 5.2 A—C  
Technology: 8.1 A 
21st Century: 9.1 A & C 
 
 
V. Instructional Materials 
 
A.  Chemistry: The Central Science by Brown, LeMay & Bursten 9th ed. (Prentice Hall, 2003) 
 
B.  Laboratory Experiments in Advanced Placement Chemistry by Sally Ann Vonderbrink (Flinn 
Scientific, Inc., 1995) 
 



SCHOOL DISTRICT OF THE CHATHAMS 
CURRICULUM PROFILE TEMPLATE 

 
C. Lab Experiments of Chemistry: The Central Science, by John H. Nelson and Kenneth Kemp 
9th ed. (Prentice Hall, 2003) 
 
D. The Ultimate Chemical Equations Handbook, by George Hague (Flinn Scientific, Inc. 2001) 
 
VI. Key Performance and Benchmark Tasks 
 
Unit 1: Review of Primary Concepts 
Green Crystal Lab 
 
Unit 2: Chemical Reactions 
Predicting Reactions 
 
Unit 3: Thermodynamics 
Use Hess’s Law to determine the enthalpy of a reaction 
 
Unit 4: Kinematics 
Learn to calculate the rate order for each reactant in a chemical reaction and to observe the 
effects of changing different variables on the rate of the reaction 
 
Unit 5: Chemical Equilibrium 
Predict the common ion effect using LeChatelier’s Principle 
Use titration to as an analytic tool to determine the concentration of an unknown acid (or base) 
 
Unit 6: Electrochemistry 
Create voltaic cells in order to practice calculating emf 
 
Unit 7: States of Matter 
Use the ideal gas law to find the molecular mass of a volatile liquid 
 
Unit 8: Solutions 
Use freezing point depression to determine the molecular mass of an unknown 
 
Unit 9: Atomic Structure 
Predict the arrangement of electrons in an atom given their quantum numbers 
 
Unit 10: Bonding 
Create ball and stick models of molecules 
Understand covalent bonding in the context of organic chemistry 
 
Unit 11: Nuclear Chemistry 
Balance nuclear equations 
 
Unit 12: Independent Work 
Laboratory practicals to demonstrate proficiency in course concepts 
 


