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Syllabus 
 
 
Course Name:  AP Chemistry  
Length of Course:  Year  
Credit:  1 Credit 
 
 
Program Goal: 

 
The School District of Marshfield K-12 Science Program will prepare and motivate learners to 

explore, problem solve and collaborate with their classmates to interpret science and explain the 

world around them.  Learners will acquire knowledge and evidence that promotes creative 

solutions through the evaluation and understanding of scientific theories and evidence.  Learners 

will collect, analyze and reason with scientific data through investigations that ultimately allow 

for the generation of scientific explanations.  Critical thinking skills will elevate natural 

curiosity, make sense of scientific data and promote scientific literate citizens. 

 

 

Course Description: 
 
The AP Chemistry course is designed to be the equivalent of the first-year chemistry course 

taken in college. With successful completion of this course students will be able to enroll into 

their second year of chemistry, if desired, or meet the general requirements as a science elective 

for other majors. This class will meet 43 minutes daily. Every week, a double lab period will be 

required for students to come in before school (7:00 am -7:45 am) or after school (3:00 pm -3:45 



pm). This will ensure that every student is spending a minimum of 25% of class time in 

laboratory investigations. Six of the required laboratories will have an inquiry based 

approach where students will develop their own procedure to gather data that will be used to 

answer the question given to students. Since these labs will take more time to complete, 

additional lab time will be given after school or on the weekends in 3 hours of blocked time. The 

dates of the open lab time will be passed out later in the course for you to make arrangements if 

such time is required to complete the lab. 

 

This course is designed around six big ideas articulated in the AP Chemistry curriculum 

framework provided by the College Board. An emphasis will be placed on seven science 

practices versus memorization of facts or equations. These practices embody skills that a 

successful scientist utilizes to apply content knowledge with an inquisitive nature to problem 

solve. It is recommended that a student spend at least 5 additional hours per week on AP 

Chemistry outside of the school day. This time may be used to complete homework 

assignments, chapter readings, preparing and completing lab investigations, and collaboration 

with peers to answer questions that arise throughout the units. Prerequisites for the course are 

successful completion of honors chemistry and advanced algebra. Concurrent enrollment in 

precalculus or calculus is highly recommended. Students who successfully completed regular 

chemistry may also be approved for the course with consent from their chemistry teacher. 

 

Unit Overview 
Unit 1: Review of Honors Chemistry 
Class Periods: 20 
Homework Sets: 8 
Number of Quizzes: 3 
Number of Problem Sets: 2 
Number of Exams: 1 (25 Multiple Choice and FRQ Section) 
Topics Covered: 
1. Scientific Method 
2. Classification of Matter 

a. pure substances vs mixtures 
b. law of definite proportions 
c. law of multiple proportions 
d. chemical and physical changes 

3. Nomenclature and formula of binary compounds 
4. Polyatomic ions and other compounds 
5. Determination of atomic mass 

Curriculum Framework Articulation: 
BI 1.D.1 
 
1.A.1 
1.A.1 
1.A.1 
3.C.1, 3.C.1, 5.D.2 
1.E.2 
1.E.2 
1.A.1 



6. Mole concept 
7. Percent composition 
8. Empirical and molecular formulas 
9. Writing chemical equations 
10. Balancing chemical equations 
11. Stoichiometry 
12. Determining limiting reagent, theoretical and % 

yield 
 
Labs: [CR5b] & [CR6] 
Finding the ratio of moles of reactants in a chemical   
     reaction  
     *Guided Inquiry Lab 
Synthesis of alum 
Analysis of alum 

1.A.3, 1.A.3, 1.A.3, 1.E.2 
1.A.2 
1.A.2 
1.E.1, 1.E.1, 3.C.1 
1.A.3, 1.E.2, 1.E.2, 3.A.1 
1.A.3, 1.E.1 
3.A.2 
 
 
 
LO 1.18, 3.2, 3.11, 5.7; SP 1,3,4,5 
 
 
LO 3.1-3.5; SP 1,2,5,6,7 
LO 1.3, 1.17, 1.18, 2.1, 2.23, 3.6; SP 1,2,5,6,7 
 

Unit 2: Types of Chemical Reactions, Aqueous Reaction, Net Ionic Reactions, Solution 
Stoichiometry, Balancing Redox Reactions 
Class Periods: 15 
Homework Sets: 8 
Number of Quizzes: 3 
Number of Problem Sets: 1 
Number of Exams: 1 (25 Multiple Choice and FRQ Section) 
Topics Covered: 
1. Addition reactions 
2. Decomposition reactions 
3. Combustion reactions 
4. Double replacement reactions 
5. Redox and single replacement reactions 
6. Electrolytes and properties of water 
7. Molarity and preparations of solutions 
8. Precipitation reactions and solubility rules 
9. Neutralization reactions 
10. Balancing redox reactions using 1/2 rxns method 
11. Redox titrations 
12. Gravimetric calculations 
 
Labs: [CR5b] 
Gravimetric analysis of an unknown metal carbonate 
Determination of the concentration of NaClO in 
bleach 

Curriculum Framework Articulation: 
3.A.1, 3.B.1 
3.A.1, 3.B.1, 3.C.1 
3.A.1, 3.B.3 
3.A.1, 3.C.1 
3.A.1, 3.B.3, 3.C.1 
2.A.3 
1.D.3, 2.A.3, 2.A.3 
6.C.3 
1.E.2, 3.A.2 
3.B.3 
1.E.2 
1.E.2 
 
 
LO 1.1, 1.2, 1.19; SP 2, 4, 5, 6 
LO 1.20, 3.8, 3.9; SP 4, 5, 6 

Unit 3: Thermochemistry and Gas Laws 
Class Periods: 20 
Homework Sets: 10 
Number of Quizzes: 4 
Number of Problem Sets: 2 
Number of Exams: 1 (25 Multiple Choice and FRQ Section) 



Topics Covered: 
1. Law of conservation of energy, work, and 

internal energy 
2. Endothermic and exothermic reactions 
3. Potential energy diagrams 
4. Calorimetry, heat capacity, and specific heat 
5. Hess’s Law 
6. Heat of reactions 
7. Bond energies 
8. Measurement of gases 
9. General gas laws 
10. Dalton’s partial pressure law 
11. Molar volume and gas stoichiometry 
12. Graham’s Law 
13. Kinetic Molecular Theory 
14. Real gases and deviation from ideal gas law 

 
Labs: [CR5b] & [CR6]  
Hess’ Law lab 
     *Guided Inquiry Lab 
Molecular mass of a volatile liquid 
Graham’s Law Demonstration (Teacher provided) 
 
Activity: Thermochemical and properties of gases 
 
Students are given a series of lab data or graphical 
representations to analyze to form conclusions, 
develop trends, or make calculations. These problems 
investigate Maxwell Boltzman distribution curves, 
potential energy diagrams, specific heat, heat 
capacity, and deviations of real gases. [CR3e] 

Curriculum Framework Articulation: 
5.B.1, 5.E.2 
 
3.C.2, 5.B.3, 5.B.3 
3.C.2, 5.C.2 
5.A.2, 5.B.2 
5.B.3 
5.C.2 
2.C.1, 5.C.1, 5.C.2 
1.A.2, 1.A.3 
2.A.2 
2.A.2 
3.A.2 
 
2.A.2, 5.A.1 
2.A.2, 2.B.2 
 
 
LO 3.11, 5.3-5.5, 5.7-5.8; SP 2-6 
 
LO 2.4, 2.5, 5.2; SP 2, 5 
LO 2.6; SP 1, 6 
 
LO 2.4-2.6, 2.11-2.12, 5.1-5.2, 5.6; SP 1, 2, 5-7 

Unit 4: Kinetics 
Class Periods: 11 
Homework Sets: 5 
Number of Quizzes: 2 
Number of Problem Sets: 1 
Number of Exams: 1 (25 Multiple Choice and FRQ Section) 
Topics Covered: 
1. Rates of reaction 
2. Factors that affect rates of reactions collision 

theory 
3. Reaction pathways 
4. Rate equation determination  

a. Rate constants 
b. mechanisms 
c. method of initial rates 
d. integrated rate laws 

5. Activation energy and Boltzman distribution 
 
Labs: [CR5b] 

Curriculum Framework Articulation: 
4.A.1 
4.A.1, 4.D.1 
 
4.B.3 
4.A.2 
4.A.3 
4.B.1, 4.C.1, 4.C.2, 4.C.3 
4.A.2 
4.B.2, 4.B.3 
4.B.2, 4.B.3 
 
 



Kinetics lab 
Glow Stick Demonstration 
 
Activity: Determining the order of a reaction 
 
Students will be given data on the volume released 
from a buret containing distilled water versus time. 
They will plot relationships of volume, 1/volume, 
and ln volume versus time to determine the order of 
the reaction. [CR3d] 

LO 4.1, 4.2, 4.4, 4.6-4.9; SP 1, 4-7 
LO 4.5, 4.6; SP 1,6 
 
LO 4.2; SP 1,2,5,6 

Unit 5: Equilibrium 
Class Periods: 30 
Homework Sets: 14 
Number of Quizzes: 6 
Number of Problem Sets: 3 
Number of Exams: 1 (25 Multiple Choice and FRQ Section) 
Topics Covered: 
1. Characteristics of chemical equilibrium 
2. Equilibrium expression derived from rates 
3. Factors that affect equilibrium 
4. LeChatlier’s principle 
5. Equilibrium constant 
6. Solving equilibrium problems 
7. Definition and nature of acids and bases 
8. Kw and the pH scale 
9. pH of strong and weak acids/bases 
10. Polyprotic acids 
11. Hydrolysis 
12. Characteristics and capacity of buffers 
13. Titration and pH curves 
14. Choosing Acid/Base indicators 
15. pH and solubility 
16. Ksp calculations and solubility product 

 
Labs: [CR5b] and [CR6] 
Determination of Keq for FeSCN2+ 
LeChatlier’s Principle 
     *Guided Inquiry Lab 
Hydrolysis of Salts 
Determination of Ka by half titration 
Preparation of a Buffer 
     *Guided Inquiry Lab 
 
Activity: Examination of various titration curves 
 
Students will be given various titration curves and 
will analyze them to determine pH and/or 
concentration of species and various locations on the 
curve. Polyprotic and monoprotic curves 
will both be analyzed. [CR3f] 

Curriculum Framework Articulation: 
6.A.1, 6.A.3 
6.A.3 
6.A.3 
6.A.3, 6.B.1, 6.B.2, 6.B.3 
6.A.3, 6.A.4 
6.A.2 
3.B.2, 6.C.1 
6.C.1 
6.C.1 
6.C.1 
6.C.3 
6.C.2 
6.C.1 
 
6.C.3 
6.C.3 
 
 
LO 5.17, 6.1, 6.2, 6.5-6.7; SP 2,3,5,6 
LO 6.2-6.4, 6.8-6.10; SP 1,3-7 
 
LO 2.1, 6.16; SP 2,6,7 
LO 2.2, 3.7, 6.11, 6.13; SP 2,5-7 
LO 6.18-6.20; SP 2-5 
 
 
LO 6.11-6.17; SP 1-3, 5,6 



Unit 6: Thermodynamics and Electrochemistry 
Class Periods: 15 
Homework Sets: 9 
Number of Quizzes: 4 
Number of Problem Sets: 2 
Number of Exams: 1 (25 Multiple Choice and FRQ Section) 
National Chemistry Olympiad Exam Administered 
Topics Covered: 
1. Laws of Thermodynamics 
2. Spontaneous (Thermodynamically favored) 

process and entropy 
3. Spontaneity, enthalpy, and free energy 
4. Free energy 
5. Free energy and equilibrium 
6. Rate and spontaneity 
7. Electrochemical cells and voltage 
8. Nerst equation 
9. Thermodynamically or not thermodynamically 

favored equations 
10. Chemical applications 
 
Labs: [CR5b]  
Solubility and determination of ΔH0, ΔS0, ΔG0 of    
     calcium hydroxide 
Voltaic cells 

Curriculum Framework Articulation: 
 
5.E.1 
 
5.E.2, 5.E.3 
5.E.2, 6.C.3, 6.D.1 
5.E.2, 6.D.1 
5.E.2, 5.E.5 
3.C.3, 5.E.4 
3.C.3 
3.C.3 
 
3.C.3 
 
 
LO 5.12-5.14, 5.18, 6.21-6.25; SP1, 2,5-7 
 
LO 3.12, 3.13, 5.16; SP 2,5 

Unit 7: Atomic Structure, Periodicity, and Bonding 
Class Periods: 10 (A large focus was placed on this in honors, this is a review unit) 
Homework Sets: 5 
Number of Quizzes: 2 
Number of Problem Sets: 1 
Number of Exams: 1 (25 Multiple Choice and FRQ Section) 
Topics Covered: 
1. Electron configuration 
2. Valence electrons and Lewis dot structures 
3. Periodic trends 
4. Periodic Table arrangement based on electronic 

properties 
5. Properties of light and waves 
6. Atomic spectra and energy levels 
7. Quantum mechanics 
8. Spectroscopy 
9. Lewis structures 
10. Resonance and formal charges 
11. Bond polarity 
12. VSEPR and molecular shapes 
13. Molecular polarity 
14. Lattice energies 
15. Hybridization 
 
Labs: [CR5b] and [CR6] 

Curriculum Framework Articulation: 
1.B.2 
1.B.2 
1.B.1, 1.B.2 
1.C.1 
 
1.C.2, 1.D.3, 5.E.4 
1.B.1, 1.D.3 
1.C.2 
1.D.2, 1.D.3 
2.C.4 
2.C.4 
2.C.1 
2.C.4 
2.C.1 
1.B.1, 1.C.2, 2.C.1, 2.C.2, 2.D.1 
2.C.4 
 
 



Investigation of Solids 
     *Guided Inquiry Lab 
 
Activity: Periodic Table Investigation 
 
Students will graph values of atomic radius, 
ionization energy, and electronegativity to predict 
trends and explain the organization of the modern-
day Periodic Table. Electronic structure will be used 
to help explain trends and also reasons for some 
elements not following the trend. [CR3a] 

LO 2.22-2.32; SP 1, 3, 4, 6, 7 
 
 
LO 1.9-1.13 SP 1,5,6 

Unit 8: Liquids, Solids, and Solutions 
Class Periods: 5 
Homework Sets: 2 
Number of Quizzes: 1 
Number of Problem Sets: 1 
Number of Exams: 1 (25 Multiple Choice) 
Topics Covered: 
1. Structure and bonding 
2. IMF’s 
3. Vapor pressure and state changes 
4. Heating and cooling curves 
5. Molarity and composition of solutions 
6. Separation techniques and types of mixtures 
 
Activity: IMF Analysis 
 
Students will be given a series of questions in which 
data may be presented and students must answer the 
question using the data presented and topics 
discussed in class. Examples include predicting what 
type of bond forms in the substance, ordering 
compounds from highest melting point to lowest, or 
why H2O has such a higher boiling point than H2S. 
[CR3b] 
 
Reaction Quizzes: 
Beginning in second semester, students will have a 
reaction quiz every 2 weeks. Students will be given a 
set of reactions used in past AP Chemistry exams to 
analyze. On these quizzes, students will need to 
supply the net ionic equation for 3 of these reactions. 
Also, questions about the reaction will ensue that will 
work on their descriptive chemistry skills. Typically 
these are 5-10 minute quick quizzes that will provide 
constant reinforcement of chemical reactions and 
properties of substances. [CR3c] 

Curriculum Framework Articulation: 
2.A.1, 2.C.3, 2.D.1, 2.D.2, 2.D.3, 2.D.4 
2.A.1, 2.B.1, 2.B.2, 2.B.3, 5.D.1 
 
2.A.1, 5.B.3 
2.A.1, 2.A.3, 2.B.3 
2.A.3 
 
LO 1.7, 1.8, 2.8, 2.9, 2.14-2.19; SP 1, 3, 6, 7 

AP Review 
Class Periods: Approximately 15 
1 Multiple Choice Exams Given 



Old FRQ’s given almost daily 
1 Full Exam (New format this year) – Counts as student’s final for course 
Self-analysis of final exam 
Topics Covered: 
1. Review of all topics 
 
Post AP Work: 
 
Class Periods: Approximately 15 days 
 
Labs: [CR5b] and [CR6] 
Determination of the acid concentration in soda 
     *Inquiry Based Lab 
 
Activity: Scientific article review and presentation 
 
Students will select an article from a scientific 
magazine or journal that has ecological, societal, or 
technology applications to chemistry. Students will 
create a poster board and present it orally to the class 
for their final project. [CR4] 

Curriculum Framework Articulation: 
1.A.2 
 
 
 
 
 
 
LO 1.4, 1.20, 6.6, 6.13; SP 1-6 
 

 

 

Laboratory List: 
1. Mole Ratio Lab: *Guided Inquiry 
 Students will be given a coffee cup calorimeter and two unknown solutions that when 
 mixed produce an exothermic reaction. Students will develop their own procedure as to  
 how to identify the mole ratio for the unknown reaction. 
2. Alum Synthesis: 
 Students will be given the materials and procedure to synthesize the hydrated ionic 
 compound alum. Techniques learned include vacuum filtration and crystallization. 
3. Analysis of Alum: 
 Students will save their crystals formed from the previous lab and will then determine 
 melting point, water of hydration, and % by mass sulfate. 
4. Gravimetric Analysis of a Metal Carbonate: 
 Students will be given an unknown metal carbonate, which they will dissolve in water 
 and precipitate the metal ion with excess carbonate ions. Students will determine the  
 molar mass of the compound to determine its identity. 
5. Bleach Analysis: 
 Students will perform a redox titration on bleach to determine the % by mass of NaClO in 
 bleach. 
6. Hess’s Law: *Guided Inquiry 
 Students perform a series of reactions and calculate the enthalpy for each. From this 
 information they will verify Hess’s Law. 



7. Molecular Mass of a Volatile Liquid: 
 Students will use the Dumas method to determine the molecular mass of an unknown 
 liquid. 
8. Graham’s Law Demonstration: 
 The instructor will place concentrated NH3 and HCl soaked cottons balls in a long tube. 
 Once the reaction takes place, in form of white smoke ring, distance will be measured 
 and compared to the predicted value from their known molar masses. 
9. Glow Stick Demonstration: 
 Two glow sticks will be placed in hot water and two in cold water. After a few minutes, 
 results will be discussed. Then one from the hot water will be placed in cold, vice versa. 
 Students will be asked to predict what happens. Analysis of what actually happens will be 
 used to introduce the topic of kinetics. 
10. Kinetics Lab: 
 Students will investigate a kinetics reaction to determine the order of reactants, rate law, 
 rate constant, activation energy from various temperatures, and finally the effect of a 
 catalyst. 
11. Determination of Keq for FeSCN2+: 
 Students will use a colorimeter and various concentration mixtures of iron(III) nitrate 
 and potassium thiocyanate solutions to determine the equilibrium constant for 
 FeSCN2+. 
12. LeChatlier’s Principle: *Guided Inquiry Lab 
 Students will be given a list of chemicals that they may use to apply LeChatlier’s 
 Principle towards. Students select how they will stress the system, observations taken, 
 and how this confirms LeChatlier’s Principle. 
13. Hydrolysis of Salts:  
 Students will be given 20 bottles containing a salt solution. They will test the pH of 
 each solution to that of distilled water. Students will then provide a basis as to why 
 the salt is acidic, basic, or neutral. 
14. Preparation of a Buffer: *Guided Inquiry 
 Students will be given a list of solutions available for them to use. Each group will be 
 given a specific pH for the buffer to be prepared at. It will be tested by a pH probe for 
 accuracy and then students will titrate the buffer and produce a titration curve with 
 the data. 
15. Determination of Ka by half titrations: 
 Students will take ½ the volume of an acid solution, titrate it to its equivalence point 
 with strong base, then pour it back into the remaining ½ volume of solution. The pH 
 of the resulting mixture will be used to find the Ka of the weak acid. 
16. Solubility and Determination of ΔH0, ΔS0, ΔG0 for calcium hydroxide: 



 Students will determine the Ksp of calcium hydroxide through a serial dilution. Then they 
 will collect and analyze data to determine the ΔH0, ΔS0, ΔG0 values for calcium  
 hydroxide. 

17. Voltaic Cells: 
 Students will find the reduction potentials for various combinations of metals and ionic 
 reactions in which the zinc electrode will be considered the standard half reaction. A 
 dilution will be prepared to test the Nerst equation. 

18. Investigation of Solids: *Guided Inquiry 
 Students will be given 10 solids to investigate through various properties they choose. 
 From this information, they will predict the type of solid it is. 

19. Determination of acid concentration in colored soda pop: *Guided Inquiry 
 Students will have to create a procedure that will allow them to determine the 
 concentration of acid in the soda pop provided. A dilution will need to be performed and 
 various concentrations of strong base solutions and indicators will be provided for 
 students to use. 
 

 

Primary Resource(s): 
Chemistry: The Central Science, 14th Edition AP Edition 
Pearson Education 
ISBN: 978-0134414232 
©2018 

 


