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Six Weeks Period: 4th Grade Level & Course:  12th AP Chemistry 

Timeline:  17 days Unit Title: Thermo- Chem & Dynamics Lesson # 1 
Stated 
Objectives: 
 

Big Idea(s): 
● ENERGY (ENE) Energy has two important roles in characterizing and controlling chemical 

systems. The first is accounting for the distribution of energy among the components of a 
system and the ways that heat exchanges, chemical reactions, and phase transitions 
redistribute this energy. The second is in considering the enthalpic and entropic driving 
forces for a chemical process. These are closely related to the dynamic equilibrium present 
in many chemical systems and the ways in which changes in experimental conditions alter 
the positions of these equilibria. 

 
Science Practice(s): 

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. 

 

See Instructional Focus Document (IFD) for TEK Specificity 
Key 
Understandings 
 

AP Units and Topics: 
● 6.1 Endothermic and Exothermic Processes 
● 6.2 Energy Diagrams 
● 6.3 Heat Transfer and Thermal Equilibrium 
● 6.4 Heat Capacity and Calorimetry 
● 6.5 Energy of Phase Changes 
● 6.6 Introduction to Enthalpy of Reaction 
● 6.7 Bond Enthalpies 
● 6.8 Enthalpy of Formation 
● 6.9 Hess’s Law 
● 9.1 Introduction to Entropy 
● 9.2 Absolute Entropy and Entropy Change 
● 9.3 Gibbs Free Energy and Thermodynamic Favorability 
● 9.4 Thermodynamic and Kinetic Control 
● 9.5 Free Energy and Equilibrium 
● 9.6 Coupled Reactions 

 
Misconceptions 
 
 

 

Key Vocabulary  
 
 

 

bomb calorimeter 
calorimeter 
calorimetry 
endothermic 
enthalpy 

internal energy 
irreversible process 
isothermal 
kinetic energy 
microstate 

standard enthalpy change 
standard enthalpy of formation 
standard free energies of 
formation 
standard molar entropy 



 
Suggested Day  
5E Model 

Instructional Procedures 
 (Engage, Explore, Explain, Extend/Elaborate, Evaluate) 

Materials, Resources, 
Notes 

Day 1 
 
 

Objective: 
Separate a mixture using paper chromatography. 
 
Review over paper chromatography and have students read through the 
lab. 
Assign personal progress check for Unit 3 through AP Classroom to be 
completed by the beginning of class on Day 3. 
 
Closing: 
Complete pre-lab questions 

 

Day 2  
 
 

Objective: 
Separate a mixture using paper chromatography. 
 
Complete paper chromatography lab. 
 
Closing: 
Determine the unknown substance. 

 

Day 3  
 
 

Objective: 
Review over previous unit 
 
Go over personal progress check from day 1 
 
Closing: 
Complete pre-lab questions 

 

Day 4  
 
 

Objective: 
Explain the first law of thermodynamics 
 
The nature of chemical energy 
The First Law of Thermodynamics 
 
Closing: 
Differentiate between a system and surroundings 

 

Day 5 
 
 

Objective: 
Identify the enthalpy of a reaction 
 
Enthalpy 
Enthalpy of reaction 
 
Closing: 
Explain what enthalpy is 

 

Day 6 
 
 

Objective: 
Calculate the heat absorbed or released by a calorimeter 
 
Calorimetry 
 
Closing: 
Explain how a calorimeter works 

 

enthalpy of formation 
enthalpy of reaction 
entropy  
exothermic 
1st law of thermodynamics 
Gibbs free energy 
heat capacity 
Hess’s law 

molar heat capacity 
potential energy 
pressure-volume work 
reversible process 
rotational motion 
2nd law of thermodynamics 
specific heat 
spontaneous 

state function 
surroundings 
system 
thermochemistry 
thermodynamics 
3rd law of thermodynamics 
translational motion 
vibrational motion 



Day 7 
 
 

Objective: 
Determine the heat absorbed or released by a calorimeter experimentally 
 
Calorimetry Lab 
 
Closing: 
Determine the mystery substance 

 

Day 8 
 
 

Objective: 
Determine the overall reaction for a chemical change 
 
Hess’s Law 
 
Closing: 
Write the chemical equation for a reaction diagram 

 

Day 9 
 
 

Objective: 
Determine the overall reaction for a chemical change experimentally 
 
Hess’s Law Lab 
 
Closing: 
Write the chemical equation for the reaction during the lab 

 

Day 10 
 
 

Objective: 
Determine the overall reaction for a chemical change experimentally 
 
Complete Hess’s Law Lab 
 
Closing: 
Write the chemical equation for the reaction during the lab 

 

Day 11 
 
 

Objective: 
Calculate the enthalpy of formation and bond enthalpy 
 
Enthalpies of formation 
Bond enthalpies 
 
Closing: 
Differentiate bond enthalpy and enthalpy of formation 

 

Day 12 
 
 

Objective: 
Explain the second law of thermodynamics 
 
Spontaneous processes 
Entropy and the second law of thermodynamics 
 
Closing: 
Give an example of a spontaneous reaction 

 

Day 13 
 
 

Objective: 
Determine the entropy of a reaction 
 
Molecular interpretation of entropy and the Third Law of Thermodynamics 
Entropy changes in chemical reactions 
 
Closing: 
Explain what happens when delta S is positive or negative 

 

Day 14 
 
 

Objective: 
Determine Gibbs free energy for a reaction 
 
Gibbs Free Energy 
 
Closing: 
Explain what happens when delta G is positive or negative 

 



 

 
 
 
 
 
 

Day 15 
 
 

Objective: 
Relate free energy to temperature and the equilibrium constant 
 
Free Energy and Temperature 
Free Energy and the Equilibrium Constant 
 
Closing: 
Explain how free energy changes with temperature and the equilibrium 
constant 

 

Day 16 
 
 

Objective: 
Prepare to demonstrate mastery of unit objectives 
 
Complete unit review 

 

Day 17 
 
 

Objective: 
Demonstrate mastery of unit objectives 
 
Take unit test 

 

Accommodations 
for Special 
Populations 

Accommodations for instruction will be provided as stated on each student’s (IEP) 
Individual Education Plan for special education, 504, at risk, and ESL/Bilingual.  


