
Chemistry AP I and II 

Big Ideas 

The content of this course is divided into six major units based on the 6 Big Ideas published by 

College Board.  To simplify the concepts and help students focus, each unit is introduced as an 

analogy to blocks.   

1. Building Blocks - Atoms molecules and ions – 6 weeks 

2. Arrangement of Blocks - Properties – 6 weeks 

3. Rearrangement of Blocks - Reactions – 6 weeks 

End of Chemistry AP I 

4. Speed of Block Movement – Rate – 4 weeks 

5. Energy in Block Movement –Thermodynamics - 4 weeks  

6. Blocks can put together and taken apart – Equilibrium – 7 weeks 

Chemistry AP Exam May 4 

Product Assignment – authentic writing and presentation– 2-3 weeks 

Science Practices 
 
Throughout the class students will be developing their problem solving and inquiry skills as 
illustrated by the science practices listed below.   

 
1: The student can use representations and models to communicate scientific phenomena 
and solve scientific problems.  
2: The student can use mathematics appropriately.  
3: The student can engage in scientific questioning to extend thinking or to guide 
investigations within the context of the AP course.  
4: The student can plan and implement data collection strategies in relation to a particular 
scientific question. [Note: Data can be collected from many different sources, e.g., 
investigations, scientific observations, the findings of others, historic reconstruction, and/or 
archived data.]  
5: The student can perform data analysis and evaluation of evidence.  
6: The student can work with scientific explanations and theories.  
7: The student is able to connect and relate knowledge across various scales, concepts, 
and representations in and across domains. 

 

Unit Outline  

Big Idea #1 

Chemical elements are fundamental building blocks of matter, and all matter can be understood 

in terms of arrangements of atoms.  These atoms retain their identity in chemical reactions.   



Enduring Understanding: 

- 1.A: All matter is made of atoms. There are a limited number of types of atoms; these 

are the elements. 

- 1.B: The atoms of each element have unique structures arising from interactions 

between electrons and nuclei. 

- 1.C: Elements display periodicity in their properties when the elements are organized 

according to increasing atomic number. This periodicity can be explained by the regular 

variations that occur in the electronic structures of atoms. Periodicity is a useful principle 

for understanding properties and predicting trends in properties. Its modern-day uses 

range from examining the composition of materials to generating ideas for designing 

new materials. 

- 1.D: Atoms are so small that they are difficult to study directly; atomic models are 
constructed to explain experimental data on collections of atoms.  

- 1.E: Atoms are conserved in physical and chemical processes. 
 

Chapters:  

1. The Study of Change 

2. Atoms, Molecules and Ions 

3. Mass Relationships in Chemical Reactions 

7. Quantum Theory and the Electronic Structure of an Atom 

8. Periodic Relationships Among the Elements 

 

Laboratory Activities 

 Thickness of Aluminum 

Empirical formula of Silver Oxide 

Formula of a Hydrate  

Mole Ratios 

Flame Test 

 

Inquiry Laboratory Activities 

 2. Percent Copper in Brass 

3. Gravimetric Analysis of Calcium and Hard Water 

4. Acidity of Beverages  

 

  

  



Big Idea #2 
 
Chemical and physical properties can be explained by the structure and arrangements of atoms, 
ions, or molecules and the forces between them. 
 
Enduring Understanding: 

- 2.A: Matter can be described by its physical properties. The physical properties of a 

substance generally depend on the spacing between the particles (atoms, molecules, 

ions) that make up the substance and the forces of attraction among them.  

- 2.B: Forces of attraction between particles (including the noble gases and also different 

parts of some large molecules) are important in determining many macroscopic 

properties of a substance, including how the observable physical state changes with 

temperature.  

- 2.C: The strong electrostatic forces of attraction holding atoms together in a unit are 
called chemical bonds.  

- 2.D: The type of bonding in the solid state can be deduced from the properties of the 
solid state. 

 

Chapters: 

5. Gases 

9. Chemical Bonding 1: Basic Concepts 

10. Chemical Bonding 2: Molecular Geometry and Hybridization of Atomic Orbitals 

11. Intermolecular Forces and Liquids and Solids 

12. Physical Properties of Solutions 

 

Laboratory Activities: 

Determination of the Molar Volume of a Gas 

Determination of Molar Mass of Gases and Volatile Liquids 

Ice to Vapor 

 

Inquiry Laboratory Activities: 

 5. Separation of a Dye Mixture Using Chromotography 

6. Quantitative Analysis and Chemical Bonding 

 

Big Idea #3 

Changes in matter involve the rearrangement and/or reorganization of atoms and/or the 

transfer of electrons. 



Enduring Understanding: 

 3.A: Chemical changes are represented by a balanced chemical equation that identifies 
the ratios with which reactants react and products form.  

 3.B: Chemical reactions can be classified by considering what the reactants are, what 
the products are, or how they change from one into the other. Classes of chemical 
reactions include synthesis, decomposition, acid-base, and oxidation-reduction reactions.  

 3.C: Chemical and physical transformations may be observed in several ways and 
typically involve a change in energy. 

 

Chapters: 

4. Reactions in Aqueous Solutions 

19. Electrochemistry 

22. Transition Metal Chemistry and Coordination Compounds 

24. Organic Chemistry 

25. Synthetic and Natural Organic Polymers 

 

Laboratory Activities:  

- Synthesis and Analysis of Alum 

- Copper to Copper Conversion 

- Production and Analysis of Sulfuric Acid 

- Synthesis, Isolation and Purification of an Ester 

- Electrochemical Cells  

  

Inquiry Laboratory Activities: 

 7. Green Chemistry: Analysis of a Mixture 

 8. Analysis of Hydrogen Peroxide 

 9. Separating a Pain Relief Mixture 

 Experimental Determination of the Metallic Activity Series (5 metals) 

Production of 1.5 grams of Precipitate 

 

Big Idea #4 

Rates of chemical reactions are determined by details of the molecular collisions.   

Enduring Understanding: 

 4.A: Reaction rates that depend on temperature and other environmental factors are 

determined by measuring changes in concentrations of reactants or products over time.  



 4.B: Elementary reactions are mediated by collisions between molecules. Only collisions 

having sufficient energy and proper relative orientation of reactants lead to products.  

 4.C: Many reactions proceed via a series of elementary reactions.  

 4.D: Reaction rates may be increased by the presence of a catalyst. 

Chapters: 

13. Chemical Kinetics 

Laboratory Activities: 

Kinetics of a Redox Reaction 

Briggs-Rauscher Iodine Clock – class works together to make solution and do a 

demonstration for another class 

 

Inquiry Laboratory Activities: 

10. Rate of Decomposition of Calcium Carbonate 
11. Kinetics of Crystal Violet Fading  
1 minute Competition 

 

Big Idea #5 

The laws of thermodynamics describe the essential role of energy and explain and predict the 

direction of change in matter. 

Enduring Understanding: 

- 5.A: Two systems with different temperatures that are in thermal contact will exchange 
energy. The quantity of thermal energy transferred from one system to another is called 
heat.  

- 5.B: Energy is neither created nor destroyed, but only transformed from one form to 
another.  

- 5.C: Breaking bonds requires energy, and making bonds releases energy.  
- 5.D: Electrostatic forces exist between molecules as well as between atoms or ions, and 

breaking the resultant intermolecular interactions requires energy.  
- 5.E: Chemical or physical processes are driven by a decrease in enthalpy or an increase 

in entropy, or both. 
 

Chapters: 

6. Thermochemistry 

18. Entropy, Free Energy and Equilibrium 

 

Laboratory Activities: 



 Hess’s Law 

 Specific Heat of Metals 

 

Inquiry Laboratory Activities: 

12. Designing a Hand Warmer 

Comparison of Calories in Snack Foods 

 

Big Idea #6 

Any bond or intermolecular attraction that can be formed can be broken.  These two processes 

are in dynamic competition, sensitive to initial conditions and external perturbations.    

Enduring Understanding: 

- 6.A: Chemical equilibrium is a dynamic, reversible state in which rates of opposing 
processes are equal.  

- 6.B: Systems at equilibrium are responsive to external perturbations, with the response 
leading to a change in the composition of the system.  

- 6.C: Chemical equilibrium plays an important role in acid-base chemistry and in 
solubility.  

- 6.D: The equilibrium constant is related to temperature and the difference in Gibbs free 
energy between reactants and products. 

 

Chapters: 

14. Chemical Equilibrium 

15. Acids and Bases 

16. Acid-Base Equilibrium and Solubility 

17. Chemistry in the Atmosphere 

 

Laboratory Activities: 

Keq of FeSCN 

Ka of a Weak Acid 

Hydrolysis of Salts  

 

Inquiry Laboratory Activities: 

13. Applications of LeChâtelier's Principle 

14. Acid–Base Titrations 

15. Buffers in Household Products 

16. Properties of Buffer Solutions 

 


