Learning Goals and Success Criteria


	Course: 12 Chemistry – University Preparation
Unit: Energy Changes and Rates of Reactions

	Big Ideas: 
· Energy changes and rates of chemical reactions can be described quantitatively.
· Efficiency of chemical reactions can be improved by applying optimal conditions.

· Technologies that transform energy can have societal and environmental costs and benefits.


	Overall Expectations 


	Learning Goals
	Success Criteria
	Assessment Strategies


	
	We are learning to...
	We will know we have achieved this when ...
	Quiz/Test
	Lab
	Descriptive Feedback
	Checklist
	Homework Check
	Group Assessment

	Graphing
	Observation
	Assignment
	Observation
	Project
	Questioning
	Conferencing
	Ticket out the door

	Other

	D1. Analyse technologies and chemical processes that are based on energy changes, and evaluate them in terms of their efficiency and their effects on the environment.

	D1.1 Evaluate the effect of conventional and alternative energy technologies on the environment.
	-  Describe the role renewable and non-renewable resources for energy production have on the environment.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	D1.2 Evaluate how temperature, pressure and catalysts affect the efficiency of some common natural and industrial chemical reactions.
	-  Describe how temperature, pressure and catalysts affect the rate of a chemical reaction.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D2. Investigate and analyse energy changes and rates of reaction in physical and chemical processes,

and solve related problems.

	D2.1 Use appropriate unit terminology.
	-  Understand unit terminology – create glossary of terms with definitions as required.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	D2.2 Write thermochemical equations in various ways.
	-  Represent chemical equations involving heat pictorially or as standard thermochemical equations.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	D2.3 Solve heat transfer problems.
	-  Solve calorimetry problems and heat transfer problems.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	D2.4 Perform an experiment to determine the heat of reaction of a substance.
	-  Design and carry out a lab experiment to determine the heat given off in a chemical reaction.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	D2.5 Use Hess’s Law to solve problems related to heat changes in a chemical reaction.
	-  Using Hess’s Law, evaluate the steps in a chemical reaction to determine the overall enthalpy change.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	D2.6 Perform an experiment to prove Hess’s Law.
	-  Design and carry out a lab experiment to determine the heat given off in a chemical reaction.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	D2.7 Calculate the heat of reaction using standard enthalpies of formation and Hess’s Law.
	-  Use standard heats of formation and Hess’s Law to determine the heat of a reaction.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	D2.8 Determine experimentally the factors that affect the rate of a chemical reaction.
	-  Perform a lab experiment to study the effects of temperature, surface area, concentration and catalyst on reaction rate.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D3. Demonstrate an understanding of energy changes and rates of reaction.

	D3.1 Compare the magnitude of energy changes in physical, chemical and nuclear reactions.
	-  Describe how much energy is given off in physical, chemical or nuclear reactions.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	D3.2 Explain the energy changes in exothermic and endothermic reactions in terms of bonds being broken and formed.
	-  Understand the energy changes in a chemical reaction resulting from bonds breaking and being reformed.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	D3.3  Determine the change in heat of a substance using mass, specific heat capacity and ∆T.
	-  Perform calorimetry calculations.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	D3.4 Use Hess’s Law to find the enthalpy change in a reaction.
	-  Using Hess’s Law, evaluate the steps in a chemical reaction to determine the overall enthalpy change.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	D3.5 Understand how collision theory and potential energy diagrams are affected by temperature, surface area, catalysts, concentration and their effect on the rate of a chemical reaction.
	-  Understand potential energy diagrams and nderstand the effects of temperature, surface area, concentration and catalyst on reaction rate and explain these effects using collision theory.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	D3.6 Understand the aspects of potential energy diagrams including the relative energies of reactants, products and activation energy.
	-  Explain exothermic and endothermic reactions using potential energy diagrams.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	D3.7 Determine how the rate of reaction is determined by the elementary steps that make up the overall reaction.
	-  Explain the basic steps that make up a chemical reaction and understand how the rate determining step affects the overall reaction rate.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


