






































AP Chemistry Syllabus 

KValenzuela221B@dadeschools.net 

Course Overview: 

 The purpose of this AP Chemistry course is to provide a freshman-level college course to 
ensure that the student is prepared to succeed in college chemistry. This is accomplished by 
teaching all the topics detailed in the AP Chemistry Course and Exam Description. The course is 
organized around the four big ideas and is aligned with the six science practices. Laboratory 
experiments are conducted to compliment the material being learned. The experiments will 
include at least 16 labs, of which at least 6 will be inquiry-based labs. Lab time will account for 
over 25% of the instructional time—some labs are completed in one class period, but many labs 
require multiple periods.  

Prerequisites: 

 Successfully completed: 

1. General Highschool Chemistry 
2. Algebra II 

Textbook: 

o Tro, Nivaldo. Chemistry: A Molecular Approach AP Edition 5Th edition. Pearson, 
2020 

o AP Chemistry Guided-Inquiry Experiments: Applying the Science Practices 
Student Manual 

Laboratory Requirements: 

 This course requires that 25 percent of instructional time engages students in lab 
investigations. This includes a minimum of 16 hands on labs with at least 6 guided inquiries. It is 
required that students keep a lab notebook throughout. 

Students will collect both quantitative and qualitative data, analyze, and mathematically 
manipulate the data, and then draw conclusions from the data. All the labs are written up in a lab 
notebook, which then can be produced as evidence to a college that the student has indeed had a 
suitable lab experience. A completed lab report that consists of the following: 

1. Title 
2. Introduction (Including objectives) 
3. Experimental Procedures 
4. PreLab questions (If available)  
5. Qualitative and Quantitative data 
6. Calculations and Chemical equations 
7. Error analysis- Which addresses percent error as well as sources of error 
8. Discussion and Conclusion- which explains and illustrates how the evidence 

supports the conclusion.  



Grading System for Lab 

• Pre labs 40% 
•  Lab Reports 50% 
• Participation 10% 

PreLabs: 

This must be done BEFORE the experiment 

• Title 
• Objective 

o What is the purpose you are trying to accomplish 
• Introduction 

o Must include overall information on the experiment, key ideas, instrumentation 
set up and equations that will be used.  

• Pre lab Q/A 
• Experimental Procedures 

o Numbered format on what you did during the experiment 
• Data Table(s) 

Lab Reports: 

Remember this is an add on to the Pre-lab 

• Completed Data Table(s) 
• Calculations 

o Clearly detailing each step, you took to reach your answer with correct units 
• Post Lab Q/A 
• Discussion 

o Error analysis is written here, what errors were made and how they could be 
avoided for next time. Was the objective reached what does your data tell you 
about the purpose of the experiment.  

Possible Experiments: 

1. Percentage of Water in an Unknown Hydrate (GI) 
2. Determination of the Percentage of NaHCO3 in a Mixture (GI) 
3. Empirical Formula of Copper Iodide 
4. Molecular Geometry with Modeling Kits and Modeling Software 
5. Inquiry Investigation into Behavior of Gases (GI) 
6. Molar Volume of a Gas 
7. Determination of the Percentage of Copper in Brass (GI) 
8. Airbag Inflation (GI) 
9. Standardization of Base and Titration of a Solid Acid 
10. Rate Law Determination for Decomposition of Crystal Violet (GI) 



11. Determination of the Order, Rate Constant, and Activation Energy for a Clock 
Reaction 

12. The Hand Warmer Lab (GI) 
13. Heat of Formation of Magnesium Oxide 
14. Le Châtelier’s Principle—the Rainbow Lab (GI) 
15. Determination of the Equilibrium Constant of FeSCN2+ System 
16. Calculation of the K sp of Calcium Hydroxide 
17. Preparation and Examination of Buffers (GI) 
18. Determination of K a by Half-Titration Method 
19. Examination of the Titration Curves for Weak and Strong Acids and Bases 
20. Comparison of Acid Strength and Salt Hydrolysis Using Indicators 
21. Microvoltaic Cells 
22. Redox Titration of Hydrogen Peroxide 

Course Content: 

The course content is organized into nine commonly taught units, which have been arranged in 
the following suggested, logical sequence: 

• Unit 1: Atomic Structure and Properties (9%) 
• Unit 2: Molecular and Ionic Compound Structure and Properties (9%) 
• Unit 3: Intermolecular Forces and Properties (22%) 
• Unit 4: Chemical Reactions (9%) 
• Unit 5: Kinetics (9%) 
• Unit 6: Thermodynamics (9%) 
• Unit 7: Equilibrium (9%) 
• Unit 8: Acids and Bases (15%) 
• Unit 9: Applications of Thermodynamics (9%) 

Course Outline (Subject to change)  

Numbers next to each topic is the corresponding Science Practices 

Unit 1: Atomic Structure and Properties  

1. Moles and Molar mass (5) 
2. Mass Spectroscopy and Elements (5) 
3. Elemental Composition and Pure Substances (2) 
4. Composition of Mixtures (5) 
5. Atomic Structure and Electron Configuration (1) 
6. Photoelectron Spectroscopy (4) 
7. Periodic Trends (4) 
8. Valence Electrons and Ionic Compounds (4) 

Unit 2: Molecular and Ionic Compound Structure and Properties 

1. Types of Chemical Bonds (6) 



2. Intramolecular Force and Potential Energy (3) 
3. Structure of Ionic Solids (4) 
4. Structure of Metals and Alloys (4) 
5. Lewis Diagrams (3) 
6. Resonance and Formal charge (6) 
7. VSPER and Bond Hybridization (6) 

Unit 3: Intermolecular Forces and Properties 

1. Intermolecular Forces (4) 
2. Properties of Solids (4) 
3. Solids, Liquids and Gases (3) 
4. Ideal Gas law (5) 
5. Kinetic Molecular Theory (4) 
6. Deviation from Ideal gas Law (6) 
7. Solutions and Mixtures (5) 
8. Representations of Solutions (3) 
9. Separation of Solutions and Mixtures Chromatography (2) 
10. Solubility (4) 
11. Spectroscopy and Electromagnetic Spectrum (4) 
12. Photoelectric Effect (5) 
13. Beer-Lambert Law (2) 

Unit 4: Chemical Reactions 

1. Introduction for Reactions (2) 
2. Net Ionic Equations (5) 
3. Representations of Reactions (3) 
4. Physical and Chemical Changes (6) 
5. Stoichiometry (5) 
6. Introduction to Titration (3) 
7. Types of Chemical Reactions (1) 
8. Introduction to Acid-base Reactions (1) 
9. Oxidation-Reduction (Redox) Reactions (5) 

Unit 5: Kinetics 

1. Reactions Rates (6) 
2. Introduction to Rate Law (5) 
3. Concentration Changes Over Time (5) 
4. Elementary Reactions (5) 
5. Collision Model (5) 
6. Reaction Energy Profile (3) 
7. Introduction to Reaction Mechanisms (1) 
8. Reaction Mechanism and Rate Law (5) 
9. Steady State Approximation (5) 



10. Multistep Reaction Energy Profile (3) 
11. Catalysis (6) 

Unit 6: Thermodynamics 

1. Endothermic and Exothermic Processes. (6) 
2. Energy Diagrams (3) 
3. Heat Transfer and Thermal Equilibrium (6) 
4. Heat Capacity and Calorimetry (2) 
5. Energy of Phase Changes (1) 
6. Introduction to Enthalpy of Reaction (4) 
7. Bond Enthalpies (5) 
8. Enthalpy of Formation (5) 
9. Hess’s Law (5) 

Unit 7: Equilibrium  

1. Introduction to Equilibrium (6) 
2. Direction of Reversible Reactions (4) 
3. Reaction Quotient and Equilibrium Constant (3) 
4. Calculating the Equilibrium Constant (5) 
5. Magnitude of the Equilibrium Constant (6) 
6. Properties of the Equilibrium Constant  (5) 
7. Calculating Equilibrium Concentrations (3) 
8. Representations of Equilibrium (3) 
9. Introduction to Le Chatelier’s Principle (6) 
10. Reaction Quotient and Le Chatelier’s Principle (5) 
11. Introduction to Solubility Equilibria (5) 
12. Common Ion Effect (2) 
13. pH and Solubility (2) 
14. Free Energy of Dissolution (4) 

Unit 8: Acids and Bases 

1. Introduction to Acids and Bases (5) 
2. pH and pOH of Strong Acids and Bases (5) 
3. Weak Acid and Base Equilibria (5) 
4. Acid-base Reactions and Buffers (5) 
5. Acid-Base Titrations (5) 
6. Molecular Structure of Acids and Bases (6) 
7. pH and pKa (2) 
8. Properties of Buffers (6) 
9. Henderson-Hasselbalch Equation (5) 
10. Buffer Capacity (6) 

 



Unit 9: Applications of Thermodynamics 

1. Introduction to Entropy (6) 
2. Absolute Entropy and Entropy Change (5) 
3. Gibbs Free Energy and Thermodynamic Favorability (6) 
4. Thermodynamic and Kinetic Control (6) 
5. Free Energy and Equilibrium (6) 
6. Coupled Reactions (4) 
7. Galvanic (Voltaic) and Electrolytic Cells (2) 
8. Cell Potential and Free Energy (5) 
9. Cell Potential under Nonstandard Conditions (6) 
10. Electrolysis and Faraday’s Law (5) 

We will have FRQ and Multiple-Choice tests that mick the actual Ap Exam to not only get you 
used to the type of questions they will ask, but also to test your knowledge of the content. For 
content class you will be required to  

1. Have a notebook 
2. Scientific calculator 
3. Textbook 
4. Folder 

I will give you a packet with a lot of references that we will use throughout the year and a 
periodic table. You are required to have that with you every time you come to class. Apart from 
Schoology we will also use AP Classroom.  

Grading system for Content: 

• Homework 30% 
• Classwork: 20% 
• Tests 40% 
• Participation 10% 

Homework: 

• Will consist of Personal Progress checks 
• Notes (from reading the chapters) 
• Practice Problems 
• Study Guides 

Classwork: 

• Lecture Notes 
• Practice Problems 
• Working together on specific mock exams 

 



Tests: 

• Combination of multiple choice and FRQ 

 

AP Chemistry Exam Structure: 

The exam will be 3hrs and 15 min. This will include 60 multiple choice questions and 7 free 
response questions. A scientific or graphing calculator is recommended for use on both sections 
of the exam. Students are provided with the periodic table and a formula sheet that lists specific 
and relevant formulas for use on the exam.  

Format of Assessment 

• Section I 
o Multiple Choice  

 60 questions 
 90 minutes 
 50% of exam score 
 Science Practices 1,2,4,5,6 are all assessed in the MC section 

• Section II 
o Free Response 

 7 questions 
 105 minutes 
 50% of Exam Score 
 All 6 science practices are assessed in this section 
 3 long answer questions (10 points each) 
 4 short answer questions (4 points each) 

AP Chemistry Science Practices 

1. Models and Representations: Describe models and representations, including across 
scales. 

2. Question and Method: Determine scientific questions and methods. 
3. Representing Data and Phenomena: Create representations or models of chemical 

phenomena. 
4. Model Analysis: Analyze and interpret models and representations on a single scale or 

across multiple scales. 
5. Mathematical Routines: Solve problems using mathematical relationships. 
6. Argumentation: Develop an explanation or scientific argument. 


