Physical Science
Science

Module 

PS-4.7
Chemical Bonding and Reactions
Lessons  
A-D

Instructional Progression: 
Students in the 7th grade explained how a balanced chemical equation supports the law of conservation of matter (7-5.8).  This is the first time students relate chemical equations to energy change occurring in a chemical reaction.
Taxonomy level of indicator:

2.4-B Understand Conceptual Knowledge

Key Concepts:
Chemical equation:  Balanced equation

Conservation of mass 



Energy change
:  Exothermic,
Endothermic

Content Overview:

It is essential for the student to 

· Understand that a chemical equation uses chemical formulas and symbols to show the reactants and the products in a chemical reaction.

· Understand that a balanced chemical equation represents the process of a chemical reaction where atoms are rearranged but not created or destroyed.

The equation shows that the same atoms that existed before the chemical reaction (in the reactants) are still there after the reaction (in the products).  

Mass is conserved; the law of conservation of mass states that the mass of all substances that are present before a chemical change equals the mass of all the substances that are remaining after a chemical change.

· Understand that there is always an energy change when a chemical reaction occurs.

I
f heat is given off it is called an exothermic reaction.  This type of reaction releases heat to the area around the reaction, so this area will become warmer.

If heat is absorbed it is called an endothermic reaction. This type of reaction takes heat from the area surrounding it, so the area around the reaction will become cooler. 

Teaching Lesson A:

Teaching Lesson A

Endothermic and Exothermic Activity from North Carolina Curriculum

Link: hhtp://www.dpi.state.nc.us/docs/curriculum/science/2004/physical/supportdocument.doc
Lesson Time:

0.50 day
Teaching Lesson B:


Conservation of Mass - Demo
Introduction to the lesson:
Explain how in a chemical reaction mass is always conserved, so that the mass of the reactants always equals the mass of the products. 

Lesson time:

0.50 day

Materials Needed:


3 two-liter soda bottles with caps
cupric sulfate solution


balance




non-sudsing household ammonia


small test tubes (must fit into bottle) 
masking tape


vinegar                                         
baking soda


Alka-Seltzer                                  
water
Essential Question

How can the Law of Conservation of Mass be proved experimentally?
Procedure:


Demo #1


Place about one fourth cup of vinegar in one of the bottles.


Half-fill a small test tube with baking soda. 


Hang the test tube to the inside cap using masking tape.


Place cap on bottle very tightly!


Mass the whole system.


Turn the bottle upside down so that contents mix.


Note any reaction.


After completion of the reaction, remass the system.


Loosen the cap and remass.


Demo #2


Place about one fourth cup of water in one of the bottles.


Open the Alka Seltzer packet and remove tablet. 


Hang the tablet to the inside cap using masking tape.


Place cap on bottle very tightly!


Mass the whole system.


Turn the bottle upside down so that contents mix.


Note any reaction.


After completion of the reaction, remass the system.


Loosen the cap and remass

   Demo #3


Place about one fourth cup of copper sulfate solution in one of the bottles.


Half-fill a small test tube with ammonia water. 


Hang the test tube to the inside cap using masking tape.


Place cap on bottle very tightly!


Mass the whole system.


Turn the bottle upside down so that contents mix.


Note any reaction.


After completion of the reaction, remass the system.


Loosen the cap and remass.

Data Table
	Demo
	Reactants
	Mass Before Reaction
	Evidence of Reaction
	Mass after Reaction
	Mass after top is opened

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	


Questions:

1. How did the masses compare before and after the reaction?

2. How did loosening the cap affect the mass of each system? Explain any differences.

3. Did these experiments verify the Law of Conservation of mass? Support your answer.

Assessment of Lesson:

Formative Assessment

Questions:

1. How did the masses compare before and after the reaction?

2. How did loosening the cap affect the mass of each system? Explain any differences.

3. Did these experiments verify the Law of Conservation of mass? Support your answer.

Teaching Lesson C:


How Much Can You Burn?

Introduction to the Lesson:

Students will verify experimentally that mass is neither created nor destroyed in a chemical reaction.

Lesson Time:

.50 day

Essential Question:

How can it be demonstrated experimentally, that mass is conserved in a chemical reaction?

Materials Needed:


long fireplace match                              steel wool


tongs                                                   goggles


aluminum foil                                        balance

Procedure:

1. Record the mass of the match before burning.

2. Light the match, and holding it over the aluminum foil, burn as much

     of the match as you can.

3. Record the mass of the match after burning.

4. Using a small amount of steel wool, repeat steps 1-3, being careful not 

     to lose of the products of its combustion. 

	 
	mass before burning

(g)
	mass  after burning

(g)
	Change in mass (g)

	match 
	
	
	

	steel wool
	
	
	


Data Table

Assessment of Lesson:

Formative Assessment

Questions:

1. Was there any difference between the two reactions? Explain.

_________________________________________________________________  _________________________________________________________________
2. Explain how this activity applies to the Law of Conservation of Mass 

    and the Law of Conservation of Energy.

____________________________________________________________________________________________________________________________________
Teaching Lesson D:


Steel Wool Generating Heat

Introduction to the Lesson:

Discussion:



Chemical reactions occur every day all around us A chemical reaction is a process where one type of substance is chemically converted into another substance. That fizzing toilet bowl cleaner is a chemical reaction. 

The fire in your fireplace is another type of chemical reaction. The smoke that comes out of your Dad’s ears when you lose one of his favorite golf clubs is the result of a chemical reaction. Ok. So maybe that’s a bad example! 

       This activity demonstrates a chemical reaction that is fairly common all around us (and we don’t need Dad’s golf clubs to make it work!)

Lesson Time:

0.25 day or home assignment

Materials Needed:

Jar, thermometer, steel wool pad, vinegar

Essential Question:

How can a simple activity demonstrate that heat energy is either produced (given off) or absorbed (taken in) during a chemical reaction?

Procedure:


    1.
Put the thermometer in the jar and close the lid.

    2.
Wait about five minutes and write down the temperature.

    3.
Remove the thermometer from the jar.

    4.
Soak a piece of steel wool in vinegar for one minute

    5.
Squeeze the vinegar out of the steel wool pad. Wrap the steel wool 

         around the bulb of the thermometer.

    6.
Place the steel wool and the thermometer back into the jar and close 

         the lid.

    7.
Wait five minutes.

    8.
Now take a look at the thermometer. What do you observe? Why?
Assessment of the Lesson:
Formative Assessment
1.
What happened to the temperature? Is this what you expected?


________________________________________________________

2.
Classify the type of reaction which occurred.


________________________________________________________

Additional Instructional Considerations:



The vinegar removes any protective coating from the steel wool, allowing he iron in the steel to rust. Rusting is a slow process in which oxygen combines with iron. When this happens, heat is released. The heat released by the rusting of the iron causes the mercury in the thermometer to expand and rise. This type of reaction, in which heat is given off, is called exothermic. Similar reactions with which you will be familiar take place during the digestion of food, and the heat given off keeps our bodies warm and functioning.

This activity demonstrates a chemical reaction that is fairly common and happens all around us.

Assessment 1
EOC Type Questions

1. 
Which of these processes is endothermic?

A. 
gasoline burning in the engine of a car

B. 
dew evaporating in the warm sunlight

C. 
an animal converting stored energy to motion

D. 
decaying vegetation heating the center of a compost pile
2.
 Which of these describes an exothermic chemical reaction?

A. 
a reaction that absorbs heat while the temperature remains the same

B. 
a reaction that requires a catalyst to change the temperature

C. 
 reaction in which the energy is absorbed and the surrounding temperature decreases

D.
 a reaction in which the energy is released and the surrounding temperature increases
3.
The reaction of CaO and water is exothermic. A student mixes the two

chemicals in a test tube and touches the side of the test tube. Which

statement describes the student’s observation?

A. 
The test tube becomes hot as heat is released.

B. 
The test tube becomes hot as heat is absorbed.

C. 
The test tube becomes cold as heat is released.

D. 
The test tube becomes cold as heat is absorbed.
4.
X + Y + heat = XY is an example of:
A.
An exothermic reaction

B.
An endothermic reaction

C.
A decomposition reaction

D.
A single replacement reaction.

5.
A student heated MgO in an evaporating dish. The mass of the compound and the dish was 10.0 g and the mass of the dish was 5.5 g. What will the mass of ONLY the products will be:

A.
10.0 g

B.
10.55 g
C
4.5 g

D.
15.5 g
Answers
1.
B



2.
C
3.
A

4.
B
5.
C

SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL GUIDE

	Content Area:  Science
	Science Inquiry Skills-These standards should be addressed during the first few weeks of school and revisited throughout each unit.                                                   Physical Science

	Recommended  Days of Instruction:  2
	(one day equals 90 min)

	Standard(s) addressed:  PS-4 The student will demonstrate an understanding of chemical reactions and the classifications, structures, and properties of chemical compounds.


	

	Structure and Properties of Atoms

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	PS–4.7

Summarize characteristics of balanced chemical equations (including conservation of mass and changes in energy in the form of heat-that is, exothermic or endothermic reactions).
	SC Science Standards Support Guide www.ed.sc.gov/apps/cso/standards/supdocs_hs.cfm?
Physical Science Textbook (see appendix for correlations to standards)

North Carolina Curriculum (link below)

http://www.dpi.state.nc.us/docs/curriculum/science/scos/2004/physical/supportdocument.doc
Streamline SC


Physical Science Series: Chemical Reactions

Intro. to Chemical Reactions (0.49)

Traits of Chemical Reactions (1:48)

Exothermic and Endothermic Reactions (0.55)



	Module 4.7

Lesson A
Endothermic Activity and 


Exothermic from North Carolina Curriculum (link below)

http://www.dpi.state.nc.us/docs/curriculum/science/scos/2004/physical/supportdocument.doc
Lesson B
Conservation of Mass- Lab 

Lesson C
How much Can You Burn? – Lab

Lesson D
Steel Wool Generating Heat-lab


	Assessment 1
EOC Type Questions

The objective of this indicator is to summarize the concepts involved in balanced chemical equations including conservation of mass and endothermic or exothermic reactions, therefore, the primary focus of assessment should be to generalize major points about balanced equations in the context of conservation of mass and changes in energy.

In addition to summarize, assessments may require 

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	
	
	
	that students

Compare endothermic and exothermic reactions;
Infer that endothermic or exothermic reactions have occurred given evidence (such as the container the reaction occurs in becomes cold.);
Exemplify characteristics of reactions.


Standard: The student will demonstrate an understanding of chemical reactions and the classifications, stuructures ad properties of chemical compounds.





Indicator: Summarize characteristics of balanced chemical equations (including conservation of mass and changes in energy in the form of heat – that is exothermic or endothermic reactions).





Other Indicators Addressed:  PS-1.1, 1.9, 1.2, 1.3, 1.5, 1.6, 4.6











