Unit 8: Further Applications of Stoichiometry
	Stage 1 – Desired results


	Established Goal(s)
Vermont Standards: Inquiry: All  Physical Science: S13, 15, 16, 23



	Understanding(s)
In a mixture of gases, each gas exerts a partial pressure, which is determined by the number of gas particles of that gas in the sample. While different gases are made up of different atoms or molecules, each with its own molar mass, equal quantities of any gas under the same pressure and temperature conditions will have the same volumes. Under the same conditions, all gases have the same molar volume (volume per 1 mole). This enables us to use volume as a way of measuring relative numbers of gas particles (i.e. 2 liters of hydrogen has twice as many particles as 1 liter of oxygen). Many chemical reactions take place in a solution. Molar concentration helps us quantify how many solute particles are dissolved in a given quantity of solution. The chemical potential energy involved in a reaction is proportional to the number of particles that are reacting. Balanced chemical equations relate numbers of particles (molecules or atoms) to volumes and pressures of gases, to the amount of solute in solutions and to the change in chemical potential energy. 


	Essential Question(s):
1. Given the total pressure and the amount of each gas in a mixture, how can we determine the partial pressure of each gas?

2. Using the ideal gas equation, how can we determine the number of moles of gas in a sample of gas?

3. Using the ideal gas equation how can we determine the volume, pressure or temperature of a given quantity of gas?

4. Given a balanced equation and the amount of one reactant or product, how much gas is produced or consumed in a reaction?

5. What is the molar concentration of a solution given the quantity of solute and solution?

6. In a reaction, taking place in solution, how can we determine how much reactant was consumed or product formed, given the volume and concentration of one of the reactants?

7. Given a balanced equation and the amount of reactant consumed or product formed, how can we calculate the amount of heat released or absorbed?



	Students will know…                                        
1. that pressure of a gas is directly related to its amount in moles.
2. how to calculate mole fraction of a component in a mixture, given the amounts of all the substances in the mixture.
3. the molar volume of any gas at STP
4. how to use the ideal gas law equation to determine the number of moles of gas in a sample under any conditions.

5. how to use stoichiometry and the ideal gas law equation to determine the volume of a gas that is consumed (or produced) in a reaction.

6. that molar concentration (molarity) of a solution to the number of moles of solute per liter of the solution.

7. how to sketch energy bar graph diagrams to represent energy storage and eventual transfer in exothermic and endothermic reactions.

8. how to use enthalpy of formation tables and stoichiometry to determine heat absorbed or released in a reaction.

Students will be able to …
1. use the concept that P  n to determine the partial pressure and mole fraction of a particular gas in a mixture.

2. determine by experiment the volume of a mole of gas at STP.

3. use the ideal gas law equation to determine the number of moles of gas in a sample under any conditions.

4. use stoichiometry and the ideal gas law equation to determine the volume of a gas that is consumed (or produced) in a reaction.

5. use the molar concentration (molarity) of a solution to determine the number of amount of solute or the volume of the solution.

6. use the information regarding molarity and volume to determine the number of moles of a reactant or product in a given volume of solution.

7. represent energy changes in reactions qualitatively by sketching energy bar graph diagrams to represent energy storage and eventual transfer in exothermic and endothermic reactions.

8. use enthalpy of formation tables and stoichiometry to quantitatively determine heat absorbed or released in a reaction.

	Stage 2 – Assessment Evidence


	Performance Task(s):
1. Molar Volume Activity: Plotting Molar Mass Vs. density

2. Predicting the volume of a gas produced: Mass ; Volume Lab

3. Ideal Gas law lab

4. Molar Mass of Butane Activity

5. Titration Lab: Is it really 3% hydrogen peroxide Lab?

6. Inflating an Airbag lab

7. Calculating Calorie expenditure and intake for 3 days

8. Energy of Combustion of Paraffin

9. Energy of Neutralization Reaction


	Other Evidence:
1. Whiteboard presentations of problems/questions

2. Quizzes

3. Tests
4. Procedure Essay


	Stage 3 – Learning Plan


	Notes

Handouts

Worksheets

Demonstrations and Activities

Labs

Review Gas laws: 

V  1/P, V  T, V  n

Dalton’s Law of Partial Pressures 

Pressure of Gas Mixtures

Pressure of Gas Mixture WS

Molar Volume Activity: Plot M  Vs. d

Mass: Volume Lab

Mass: Volume Relationships

Mass: Volume Problems
Space Station (Shuttle)

Ideal Gas Law Lab

Ideal Gas Law Equation, M, d 

Ideal Gas Law Problems

Molar Mass of Butane

Solution Concentration : Molarity, Ionic solutes
Moles and Concentration of Solutions

WS3 Concentration Problems

Titration Lab

Inflating an Airbag
Calories in and out
Notes on H

Notes

Handouts

Worksheets

Demonstrations and Activities

Labs

Energy of Combustion Lab (paraffin)

Energy Changes in Chemical reactions
Worksheet 4: Mass: Heat Problems

Calculating H From Tables

Worksheet 5: More Mass: Heat Problems

Heat of Reaction : Neutralization




