UNIT 7 Stoichiometry
	Stage 1 – Desired results


	Established Goal(s)
Vermont Standards: Inquiry: All   Physical Science: S15



	Understanding(s)
Chemical equations representing chemical reactions relate numbers of particles (atoms or molecules) of reactants and products. In a laboratory we do not have a way of measuring how many atoms and molecules of a substance we have, so we measure the mass of reactants and products. Stoichiometry helps us make the connection between how much (mass) and how many (moles). Balanced equations are like recipes because if we know how much reactant we are starting with, we can predict how much product we will form. The quantity of product formed is determined by the limiting reactant. Once the limiting reactant “runs out”, no more product can be formed. Often what we predict and what we end up with can be a little different. If a reaction doesn’t quite go to completion, or if a little of reaction mixture is lost, we will end up with not quite as much product as we predicted. 


	Essential Question(s):
1. How can we predict the moles of product that will be formed in a reaction if we know the balanced equation and the moles of reactants available?

2. How can we predict the mass of product that will be formed in a reaction if we know the balanced equation and the mass of reactants available?

3. If a reaction starts with two or more reactants, how can we determine

· which reactant is limiting (which reactant is depleted first)?

· how much product is formed?

4. If the actual mass of our product is different from our predicted mass (based on our calculations), how do we calculate the percent yield? 



	Students will know…                                        
1. that coefficients in a balanced equation can be used to determine the ratio of one substance to another in a chemical reaction.
2. how to use molar mass to convert mass of a reactant or product to moles 
3. how to use molar mass to convert moles of a reactant or product to mass. 

4. that in most situations, one of the reactants in a chemical reaction will run out first and be the limiting reactant. The other reactant(s) left over are in excess.
5. Given a balanced equation and the initial amounts of reactants, sketch particle diagrams to represent the mixture in the reaction vessel before and after the reaction.

Students will be able to …
1. begin with a balanced equation, use the number of moles of a reactant consumed or product formed to determine the change in the number of moles of any other reactant or product.

2. use molar mass to convert mass of a reactant or product to moles for use in stoichiometric calculations. 

3. use molar mass to convert moles of a reactant or product to mass for use in stoichiometric calculations. 

4. use the mass of reactant consumed, the mass of product actually produced, and the balanced equation to determine the percent yield for a reaction.

5. use the initial masses of reactants and balanced equations to determine which reactant is limiting, which is in excess, and what the theoretical yield is for each product.

6. given a balanced equation and the initial amounts of reactants, sketch particle diagrams to represent the mixture in the reaction vessel before and after the reaction.


	Stage 2 – Assessment Evidence


	Performance Task(s):
1. Copper and Silver Nitrate lab
2. getting the right ratio of Copper sulfate and sodium hydroxide in a reaction

3. Exploration of Limiting Reactants

4. What is in the Powder?


	Other Evidence:
1. Whiteboard presentations of problems/questions

2. Quizzes

3. Tests



	Stage 3 – Learning Plan


	Notes

Handouts

Worksheets

Demonstrations and Activities

Labs

Mole: Mole Relationship Bubble sheet

Moles and Equations Handout/WS

Stoichiometry Lab: Cu and AgNO3 lab

Stoichiometry: Predicting Amounts in Reactions BCA

Mole ratio Sheet

Stoichiometry: Predicting Amounts in Reactions BCA (6N1)

Mole: Mole Relationship Bubble sheet (including mass)

Mass: Mass problems

More Mass: Mass problems

CuSO4 + NaOH lab

% Yield WS2

Exploration: Limiting Reactants

Limiting Reactant HO

WS3 Adjusting to Reality -  Limiting Reactant Problems

What’s in the Powder?




