Learning Plan

	Lesson # and Topic
	Learning Goals/Curriculum Expectations
	Sequence of Lesson
	Time and Grouping
	Materials and Resources
	Assessment and Misconceptions Addressed

	1 – Intro to Heat and Enthalpy
	· Use proper scientific terminology from the thermodynamics unit
· Compare energy changes resulting from physical, chemical, and nuclear reactions
· Define endothermic and exothermic reactions
D2.1, D3.1, D3.2
	Personal Learning Goal Setting
Students will fill out self-assessment handout

Diagnostic Activity – Group Brainstorm.
Have students form groups of 4-5 and answer the following questions:
· What do you know about thermodynamics?
· What is heat?
Students can present their information on chart paper in a way that works for them. Discuss the answers as a class, especially any misconceptions.

STAO “Hot Ice” Demo
· Demonstrate for students an exothermic reaction

Endothermic Reaction Demo Video
· https://www.youtube.com/watch?v=GQkJI-Nq3Os 

Powerpoint Lecture
Go through powerpoint to discuss:
· Heat
· Kinetic Energy
· Potential energy
· Specific heat capacity
· Endothermic and exothermic reactions

Energy and Heat Practice Questions
Give students energy and heat note to read over and complete practice questions. 
	Individual work, 10 minutes

Small groups, 20 minutes









Whole Class, 10 minutes


Whole Class, 5 minutes



Whole Class, 20 minutes






Independent/small groups, 10 minutes
	· 6 pieces of chart paper
· Markers
· Projector
· Computer
· Class set of notes
· sodium acetate trihydrate, CH3CO2Na•3H2O
· Heat resistant gloves or tongs
· 500 mL Pyrex Erlenmeyer flask
· Parafilm, plastic wrap, or a watch glass larger than the flask opening.
· Electronic balance
· Weighing boat
· Distilled water
· Glass stirring rod
· Hot plate
· Graduated cylinder
· Safety goggles
	Assessment For Learning
Diagnostic activity: Group Brainstorm
· What do you know about thermodynamics?
· What is heat?
Assessment As Learning
Set personal learning goals for the unit
· Academic and learning skills

Misconceptions:
· Energy appears (from no energy) during processes like combustion.
· Stored energy causes energy later and is not energy until it has been released.
· Energy transformations involve only one form of energy.
· There is no difference between heat and temperature.

	2 – Intro to Heat and Enthalpy
	· Use proper scientific terminology from the thermodynamics unit
· Understand the terms in the Q=mc∆T equation
· Compare energy changes resulting from physical, chemical, and nuclear reactions
D2.1, D2.3, D3.1
	Fireproof Balloon PEOE
Demonstrate specific heat capacity (and review from yesterday) by completing this PEOE

Crash Course Chemistry Video
Show video on Enthalpy to students to introduce the concept: https://www.youtube.com/watch?v=SV7U4yAXL5I

Powerpoint Lecture
Go through powerpoint on enthalpy with practice problems

Changes in Energy and Heat Note
Print note for students to have and go through note as a class

Kahoot Quiz
· What is heat?
· What do the terms in the Q=mc∆T equation represent?
· What is an endothermic reaction?
· What is an exothermic reaction?
Talk about answers as a class so that all students understand
	Whole Class, 15 minutes



Whole Class, 15 minutes




Whole Class, 20 minutes


Whole Class, 20 minutes


Independent work, 5 minutes
	· Projector
· Computer
· Class set of notes
· Class set of Smarter Science sheets
· Devices for Kahoot quiz
· Safety goggles
· Pack of black latex (party) balloons (9 inches or larger)
· Small candle (recommend votive candle which is not easily knocked over)S
· mall ring stand and ring (approximately 6 inches in diameter)
· Plastic cup filled with water
· Graduated cylinder
· Platter or flame proof board 
· Igniter 
	Assessment For Learning:
Kahoot Quiz: What have we learned so far?
· What is heat?
· What do the terms in the Q=mc∆T equation represent?
· What is an endothermic reaction?
· What is an exothermic reaction?

Misconceptions
· Energy is not conserved because it is like a waste product.
· Energy appears (from no energy) during processes like combustion.
· Stored energy causes energy later and is not energy until it has been released.
· Energy transformations involve only one form of energy.

	3 – Thermo-chemical Equations
	By the end of this topic students will be able to:
· Write thermochemical equations expressing energy change as heat or ∆H
· Solve problems involving heat transfer using the Q=mc∆T equation
· Compare energy changes in exothermic and endothermic reactions
D2.1, D2.2, D2.3, D3.2
	Using Q=mc∆T Note
Go through note and examples as a class. If students need more help, do some example questions from the text.

Practice Problems
Allow students to work on practice problems independently or with a partner.
	Whole Class Instruction, 30 minutes


Independent/Partner work, 45 minutes
	· Class set of notes
· Class set of practice problems
	Assessment For Learning:
Practice problems or worksheet for solving Q=mc∆T
· Will be peer marked and then any questions/ discrepancies taken up as a class
Misconceptions
· Energy transformations involve only one form of energy.
· Energy is not conserved because it is like a waste product.

	4 – Thermo-chemical Equations
	By the end of this topic students will be able to:
· Write thermochemical equations expressing energy change as heat or ∆H
· Solve problems involving heat transfer using the Q=mc∆T equation
· Compare energy changes in exothermic and endothermic reactions
D2.1, D2.2, D2.3, D3.2
	Practice Problems
Allow students to work on any practice problems from the worksheets that they did not finish or do more practice problems from the text.

Peer Marking
Students can form groups of 2-4 in order to peer mark each other’s work. Students can check their answers with each other.

Learning Skills Self Check-In
Students will use the self check-in worksheet to see where they are at with their learning skills and learning goals for the unit.
	Independent/partner work, 20 minutes



Group Work, 45 minutes



Independent Work, 10 minutes




	· Text Books
· Class set of self check-in sheets
	Assessment For Learning:
Practice problems or worksheet for solving Q=mc∆T
· Will be peer marked and then any questions/ discrepancies taken up as a class
Assessment As Learning:
Self-check in #1
· Have I reached the learning goals from the first two topics?
· Do I understand the topics we have covered?
· Learning skills check in
· Have I begun to work towards my personal learning goals?

Misconceptions
· Energy transformations involve only one form of energy.
· Energy is not conserved because it is like a waste product.

	5 – Calorimetry
	By the end of this topic students will be able to:
· Plan and conduct an inquiry to calculate, using a calorimeter, the heat of reaction of a substance
· Compare the actual heat of reaction to the theoretical value, and suggest sources of experimental error
· Solve problems involving heat transfer using the Q=mc∆T equation
D2.1, D2.2, D2.3, D2.4
	Calorimetry Powerpoint
Go through powerpoint as a class

Calorimetry Practice Problems
Students can work on practice problems independently or with a partner. These problems will prepare them for the upcoming calorimetry lab.

Calorimetry Lab Intro
Introduce the lab to students and answer any questions that come up. This will allow for more time to do the lab during the next class. Make sure to explain to the class that there is no write up for this lab but they need to finish all the questions before they leave class the next day.
	Whole class, 25 minutes

Independent/partner work, 35 minutes



Whole class, 15 minutes
	· Computer
· Projector
· Class set of practice problems
· Class set of lab handouts
	Material from today will be assessed in the next class.

Misconceptions
· Energy transformations involve only one form of energy.
· Energy is not conserved because it is like a waste product.
· There is no difference between heat and temperature.

	6 – Calorimetry
	By the end of this topic students will be able to:
· Plan and conduct an inquiry to calculate, using a calorimeter, the heat of reaction of a substance
· Compare the actual heat of reaction to the theoretical value, and suggest sources of experimental error
· Solve problems involving heat transfer using the Q=mc∆T equation
D2.1, D2.2, D2.3, D2.4
	Lab Day!!
Students will complete their lab according to the lab sheet given. After they have done so, they will answer the lab questions before they leave the class. Students can complete the lab in pairs and the questions in pairs or independently.
	Partner work, 75 minutes
	· Unknown metals (Aluminum, bismuth, tin, nickel)
· Styrofoam coffee cups
· Styrofoam covers
· Thermometers
· Stirring rods
· 400mL beakers
· 600mL beakers
· Water
· Hotplates
· Test tubes
· Stoppers
· Balances
	Assessment For Learning:
Formative fill in the blank lab report for calorimetry inquiry lab
· Students will complete the lab then answer short questions in class to analyze their data
· Questions will also include an experimental error analysis
Assessment As Learning:
Peer review of formative lab report
· Is the data well analyzed?
· Do the conclusions drawn from the data make sense?
· Are the sources of error fully explained and reasonable?

Misconceptions
· Energy transformations involve only one form of energy.
· Energy is not conserved because it is like a waste product.
· There is no difference between heat and temperature.

	7 – Hess’s Law
	By the end of this topic students will be able to:
· Define Hess’s Law
· Understand how Hess’s Law is applied to find enthalpy changes
· Solve problems using Hess’s Law
· Conduct an inquiry to test Hess’s Law
· Use a table of standard enthalpies and Hess’s Law to calculate heat of formation
D2.1, D2.5, D2.6, D2.7, D3.1, D3.4
	Hess’s Law Powerpoint
Go through powerpoint to give students a basis on the topic.

Hess’s Law Note and Example
Go through examples as a class and clear up any confusion about the concept.

Hess’s Law Practice Problems
Allow students to work on practice problems with a partner or independently.
	Whole class, 20 minutes


Whole class, 15 minutes



Independent or partner work, 40 minutes
	· Class set of Hess’s Law examples
· Class set of Hess’s Law note
· Computer
· Projector
	Material from today’s class will be assessed in the next class.

Misconceptions
· Stored energy causes energy later and is not energy until it has been released.
· Energy is not conserved because it is like a waste product.

	8 – Hess’s Law
	By the end of this topic students will be able to:
· Define Hess’s Law
· Understand how Hess’s Law is applied to find enthalpy changes
· Solve problems using Hess’s Law
· Conduct an inquiry to test Hess’s Law
· Use a table of standard enthalpies and Hess’s Law to calculate heat of formation
D2.1, D2.5, D2.6, D2.7, D3.1, D3.4
	Standard Enthalpies of Formation and Hess’s Law Powerpoint
Go through powerpoint as a class to get into more complicated Hess’s Law Problems.

Hess’s Law Note
Go through examples as a class.

Hess’s Law Practice Problems
Allow students to work on practice problem from the day before and more complex problems given to them today.

Learning Skills Self Check-In
Students will use the self check-in worksheet to see where they are at with their learning skills and learning goals for the unit.
	Whole class, 15 minutes




Whole Class,
15 minutes

Independent or partner work, 35 minutes

Independent work, 10 minutes
	· Computer
· Projector
· Class set of Hess’s Law Note
· Class set of practice problems
· Self-assessment sheets
	Assessment For Learning:
Formative quiz on Hess’s Law
· Will include both theory and math questions
· Math problems will include Hess’s Law problems as well as problems where students need to use a table of standard enthalpies
Assessment As Learning:
Self-check in #2
· Have I reached the learning goals from the topics we have done so far?
· Do I understand the topics we have covered?
· Learning skills check in
· Have I continued to work towards my personal learning goals?

Misconceptions
· Stored energy causes energy later and is not energy until it has been released.
· Energy is not conserved because it is like a waste product.

	9 – Collision Theory and Potential Energy Diagrams
	By the end of this topic students will be able to:
· Know thermochemical terminology such as activation energy, potential energy, and collision theory
· Create and interpret potential energy diagrams
· Describe the relative energies of reactants and products using potential energy diagrams
· Define Collision Theory
D2.1, D2.7, D3.2, D3.5, D3.6
	Hess’s Law Quiz
Students will complete the quiz on Hess’s Law. The quiz will be very short, 1 theory question and 1-2 math questions depending on complexity.

Collision Theory Powerpoint
Go through powerpoint as a class. Go over theory as well as examples of potential energy questions students could see on future tests and quizzes.

Collision Theory Practice Problems
Allows students to work on problems independently or with a partner.
	Independent work, 20 minutes



Whole Class, 25 minutes




Independent work, 30 minutes
	· Class set of quizzes
· Class set of Collision Theory Practice Problems
· Computer
· Projector
	Assessment For Learning:
In class assignment/worksheet on potential energy diagrams
· Will encompass interpreting the diagrams as well as the terms associated.
· Will also touch on collision theory

Misconceptions
· Stored energy causes energy later and is not energy until it has been released.
· Energy transformations involve only one form of energy.
· Energy is not conserved because it is like a waste product.
· Activation energy is a fixed value that cannot be changed by external factors.

	10 – Reaction Rates
	By the end of this topic students will be able to:
· Explain how mass, heat capacity, and change in temperature of a substance determine the amount of heat gained or lost by the substance
· Explain how the rate of a reaction is determined by a series of steps
D2.1, D2.3, D2.5, D3.1, D3.3, D3.7
	Chemical Kinetics Crash Course Video: https://www.youtube.com/watch?v=7qOFtL3VEBc 
Show students video as an intro to chemical kinetics.

Chemical Kinetics Note
Go through note as a class

Chemical Kinetics Practice Problems
Allow students to work on problems. Explain that they will not get them all done but they will have more time at the end of class after the next topic.

Rate Law Note
Go through note as a class

Rate Law Practice Problems
Allow students to complete practice problems from both topics on their own or with a partner.
	Whole Class, 10 minutes





Whole Class
10 minutes

Independent/ Partner work, 10 minutes



Whole class, 15 minutes

Independent/Partner work, 30 minutes
	· Computer
· Projector
· Class set of Chemical Kinetics Note
· Class set of Rate Law Note
	Assessment For Learning:
Practice problems on Kinetics and Rate Law
· Will be peer marked in lesson 11 and then any questions/ discrepancies taken up as a class

Misconceptions
· The reaction rate of a chemical reaction is constant over time.
· There must be more than one reactant represented in the rate law.



	11 – Reaction Rates and Reaction Mechanisms
	By the end of this topic students will be able to:
· Explain how mass, heat capacity, and change in temperature of a substance determine the amount of heat gained or lost by the substance
· Explain how the rate of a reaction is determined by a series of steps
D2.1, D2.3, D2.5, D3.1, D3.3, D3.7
	Peer Marking of Practice Problems from Lesson 10
Students can form groups of 2-4 in order to peer mark each other’s work. Students can check their answers with each other.

Rates and Mechanisms Powerpoint and Note
Hand out notes and go through powerpoint as a class.

Iodine Clock Reaction Video: https://www.youtube.com/watch?v=KWJpKNQfXWo&feature=youtu.be
Show students video in order to solidify their understanding on reaction rates.
	Group Work,
40 minutes




Whole Class,
25 minutes
  


Whole Class, 10 minutes
	· Computer
· Projector
· Class set of First Order Reactions Note
· Class set of Mechanisms note
	Material from today will be assessed in the formal lab report in lesson 13.

Misconceptions
· The reaction rate of a chemical reaction is constant over time.
· There must be more than one reactant represented in the rate law.
· A zero order rate law means that no matter the concentration of the compound, the reaction rate will be the same.

	12 - Conditions that Affect Rates and Rate Determinance
	By the end of this topic students will be able to:
· Investigate how different factors affect the rate of a reaction
· Explain how mass, heat capacity, and change in temperature of a substance determine the amount of heat gained or lost by the substance
· Explain, using collision theory and potential energy diagrams, how factors such as temperature, surface area, catalysts and concentration control the rate of a chemical reaction
· Explain how the rate of a reaction is determined by a series of steps
D2.1, D2.3, D2.5, D2.8, D3.1, D3.3, D3.5, D3.7
	Factors that Affect Rate Video:
https://www.youtube.com/watch?v=F-Cu_AoWOK4 
Show video to introduce the concept to the students.

Factors that Affect Rate Note
Have students go through the note as a group, discussing concepts as they go. This is a rather long note so students may get stuck at some points and need teacher assistance. Teacher should be floating and offering assistance to groups.

Factors that Affect Rate Lab Intro
Introduce the lab for the next day and tell students they must have their methods designed to be checked by the teacher before the lab begins.

Learning Skills Self Check-In
Students will use the self check-in worksheet to see where they are at with their learning skills and learning goals for the unit.
	Whole Class, 5 minutes




Group Work, 30 minutes







Whole Class, 30 minutes




Independent work, 10 minutes
	· Computer
· Projector
· Class set of Factors note
· Class set of Factors Lab Guides
· Self-assessment sheets
	Assessment As Learning:
Self-check in #3
· Have I reached the learning goals from the topics we have covered so far?
· Do I understand the topics we have covered?
· Learning skills check in
· Have I reached my personal learning goals?

Misconceptions
· The presence of a catalyst will increase the amount of yield.
· A zero order rate law means that no matter the concentration of the compound, the reaction rate will be the same.


	13 - Conditions that Affect Rates and Rate Determinance
	By the end of this topic students will be able to:
· Investigate how different factors affect the rate of a reaction
· Explain how mass, heat capacity, and change in temperature of a substance determine the amount of heat gained or lost by the substance
· Explain, using collision theory and potential energy diagrams, how factors such as temperature, surface area, catalysts and concentration control the rate of a chemical reaction
· Explain how the rate of a reaction is determined by a series of steps
D2.1, D2.3, D2.5, D2.8, D3.1, D3.3, D3.5, D3.7
	Lab Day!!
Students will get their method that they designed checked by the teacher and then begin their labs in pairs. Students will be writing a summative formal lab report for this lab.
	Partner work, 75 minutes
	· Alka seltzer tablets
· 0.1M, 1.0M, and 6.0M HCl
· Zinc
· Thermometer
· Magnesium ribbon
· Magnesium powder
· Copper wire
· Copper (II) sulfate solution
· Hot plate
· Ice
· Beakers
· Test tubes
· Graduated cylinders
	Assessment As Learning:
Rates Lab Self-Assessment
· Did I conduct myself properly during the lab?
· Was I an active member of my lab group?
· Do I understand what was done in the lab and how it relates to what we are talking about in class?
Assessment Of Learning:
Rates Lab Report: How do different factors affect the rate of a reaction?
· Students will choose design their own method in order to investigate the factors that affect rates of reactions
· This lab report will be formal and will include an introduction and method written before the lab occurs, as well as results, discussion, and sources of error written after the lab is done.

Misconceptions
· The presence of a catalyst will increase the amount of yield.
· A zero order rate law means that no matter the concentration of the compound, the reaction rate will be the same.

	14 - Energy Technologies and their Efficiency
	By the end of this topic students will be able to:
· Analyse conventional and alternative energy technologies and evaluate them in terms of their efficiency and environmental impact
· Analyse the conditions required to maximize the efficiency of some common natural or industrial chemical reactions and explain how the improved efficiency of the reaction contributes to environmental sustainability
D1.1, D1.2, D2.1
	Energy Technology Documentary: https://www.youtube.com/watch?v=ttEVZnNlf_E
Show video to class to introduce the idea of inefficient and efficient energy technologies.

Response to Documentary
Students will write a short response or journal entry about the documentary they watched. It will be handed in the same day.

Intro to Final Assignment on Energy Technologies
Introduce assignment and tell students they will have a work period for the assignment the next day.
	Whole Class 45 minutes





Independent work, 15 minutes



Whole class, 15 minutes
	· Computer
· Projector
· Lined paper
· Class set of assignment outlines and rubrics
	Assessment For Learning:
Short response to documentary watched in class about chemical industry and its impacts
· This response will be written in class

Misconceptions
· Energy transformations involve only one form of energy.

	15 – Work Period for Alternative Energies Assignment
	· Evaluate conventional and alternative energy technologies for efficiency and environmental impact
D1
	Work Period
Students will work independently on their alternative energies assignment.
	Independent work, 75 minutes
	· Class set of computers
	Assessment As Learning:
Alt. Energy Assignment Self-Assessment (Will be done orally as an interview)
· How do I feel like I did on my Alternative Energy Technology Pitch?
· Will be done in terms of achievement chart categories and learning skills
Alt. Energy Assignment Peer Assessment (Will be done orally, in person)
· How well did the student communicate their ideas about alternative energy technologies?
· Are their ideas interesting and thought-provoking?
Of:
Alternative Energy Technology Pitch
· Students are to research a conventional energy production method that a certain company uses
· They then need to research alternative energy production methods and pitch to the company why they should switch to the alternative energy technology in terms of environmental and economic benefit
[bookmark: _GoBack]They can do this in the form of a presentation, video, or written letter

	16 – Review
	All learning goals and expectations from the unit
	Review Problems and Practice Test
Students can work on the practice problems for the unit independently or with a partner

Learning Skills Self Check-In
Students will use the self check-in worksheet to see where they are at with their learning skills and learning goals for the unit. Since this is the last check-in of the unit, students are also asked to do a short reflection about their learning skills and work habits for the unit overall.
	Independent/ partner work, 60 minutes
	· Class set of review practice problems
· Class set of practice tests
· Self-assessment sheets
	Assessment As Learning:
Self-check in #4
· Have I reached the learning goals from the topics we have covered so far?
· Do I understand the topics we have covered?
· Learning skills check in
· Have I reached my personal learning goals?

	17 – Unit Test
	· All curriculum expectations with a focus on knowledge
D2, D3
	Unit Test
Students will have the whole period to complete their unit test.
	Independent work, 60 minutes
	· Class set of tests
	Assessment Of Learning
Unit Test
· Will include many different types of questions encompassing all topics in the unit



