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	Big Ideas

	Students will understand that…

1. Rates of reactions can change based on the conditions under which the reaction occurs.
2. Chemical reactions are more efficient when occurring under optimal conditions.

3. Energy changes and rates of chemical reactions can be described quantitatively.
4. Technologies and chemical processes that are based on energy transfer can positively and negatively impact both society and the environment.
	Predictable Misconceptions

1. The reaction rate of a chemical reaction is constant over time.
2. There must be more than one reactant represented in the rate law.
3. The presence of a catalyst will increase the amount of yield.

4. Activation energy is a fixed value that cannot be changed by external factors.

5. A zero order rate law means that no matter the concentration of the compound, the reaction rate will be the same.
6. Energy appears (from no energy) during processes like combustion.

7. Stored energy causes energy later and is not energy until it has been released.

8. Energy transformations involve only one form of energy.

9. Energy is not conserved because it is like a waste product.

10. There is no difference between heat and temperature.

	Essential Questions

	1. What kinds of energy changes affect the rates of reactions? How do energy changes affect reaction rates?

2. How can we detect energy changes and measure rates of reactions?

3. What chemical reactions are used in industrial settings? 
4. How can we use knowledge of reaction rates and thermodynamics to make industrial processes more efficient?
5. How do energy technologies affect the environment? How can we make these technologies more efficient? 
6. What alternatives are there to conventional energy technologies and how can we use these to reduce the environmental impact of energy production?

7. How does energy production and thermodynamics affect me?

	Content

	Vocabulary: enthalpy, energy, heat, reaction rate, activation energy, endothermic, exothermic, potential energy, specific heat capacity, fuel cell, calorimeter, efficiency, combustion, Hess’s Law, collision theory, catalyst, rate determining step, reaction mechanism
Topics:
· Energy technologies, their efficiency, and their environmental impact
· Writing thermochemical equations

· Solving thermodynamic problems involving heat transfer and Hess’s Law

· Conditions that affect the rates of reactions

· Comparing energy change; endothermic and exothermic reactions

· Collision theory and potential energy diagrams

· Rate determining step and reaction mechanisms

· Calorimetry and measuring energy changes

	Skills

	· To analyze the costs and benefits of different energy technologies
· To identify the conditions needed in order to maximize the efficiency of common industrial reactions
· To be comfortable using terminology associated with thermodynamics and reaction kinetics
· To write thermochemical equations expressing energy change as a heat term

· To solve problems involving heat transfer during reactions using the Q = mc∆T equation

· To solve problems involving energy transfer using Hess’s Law

· To conduct inquiry activities using a calorimeter to measure heat of a reaction
· To conduct inquiry activities to test Hess’s Law

· To calculate the heat of reaction using a table of standard enthalpies of formation and Hess’s law
· To conduct inquiry activities to determine how factors like surface area, temperature, and catalysts affect reaction rates

· To compare energy changes in reactions and describe them using proper terminology

· To explain how different factors like surface area, temperature, and catalysts change reaction rates using collision theory and potential energy diagrams

· To interpret and produce potential energy diagrams for various chemical reactions

· To explain how the reaction mechanism is made up of steps and how the rate determining step affects the reaction rate


