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Module 
PS-4.8

Chemical Bonding and 

Reactions
Lesson A & B

Instructional Progression:
Students in the 7th grade compared physical properties of matter (including melting or boiling point, density, and color) to the chemical property of reactivity with a certain substance (including the ability to burn or to rust) (7-5.9); and compared physical changes (including changes in size, shape, and state) to chemical changes that are the result of chemical reactions (including changes in color or temperature and formation of a precipitate or gas) (7-5.10).  In Physical Science students will study the various evidences to verify that a chemical reaction takes place.

Taxonomy level of indicator: 
2.4-B   Understand Conceptual Knowledge

Key Concepts:

Chemical reaction

Evidence of a reaction: evolution of a gas, precipitate, energy change

Content Overview:
Students in the 7th grade compared physical properties of matter (including melting or boiling point, density, and color) to the chemical property of reactivity with a certain substance (including the ability to burn or to rust) (7-5.9); and compared physical changes (including changes in size, shape, and state) to chemical changes that are the result of chemical reactions (including changes in color or temperature and formation of a precipitate or gas) (7-5.10).  In Physical Science students will study the various evidences to verify that a chemical reaction takes place.

It is essential for students to

Understand that when a chemical reaction occurs, there is some observable evidence, but evidence that a chemical reaction has occurred should be weighed carefully.  Evidence is not proof.  It is the combination of evidences that give validation for a chemical or physical change.   

· When bubbles form, it may be evidence that a chemical reaction has occurred and that a new gas has been formed.  

· An example of this is adding an active metal such as zinc to a hydrochloric acid solution.  Hydrogen gas will evolve (given off as a product of the reaction). This is evidence that a chemical reaction has occurred. 

· Bubbles could also be evidence that boiling, which is a physical change, is occurring.

· When a precipitate forms, it could be evidence that an insoluble solid has formed and fallen out of solution. This is a chemical reaction.  

· An example of this is adding a solution of silver nitrate to a solution of sodium chloride, a white precipitate of silver chloride is formed.  

· It could also be true that some of a substance that was dissolved has fallen out of solution because of a change in conditions. This is a physical change.

· In all chemical reactions there is an energy change. 

· When paper burns, heat and light are given off, an exothermic change.  This would be evidence that a chemical reaction has occurred.  

· Many physical changes also involve an energy change. For instance, melting is an endothermic change. 

· Color change can be an evidence for a chemical change. 

· When iron rusts or when silver tarnishes, it changes color.  This is a chemical change.

·  Color change can also be due to physical factors such as a change in the way light is shining on an object or the mixing of different colors of paint.  This is not a chemical change.

· An odor being given off is often evidence that a chemical reaction has occurred.

· When ammonium carbonate is heated the odor of ammonia gas can be detected.  This is a chemical reaction.

· Odor can also occur because molecules are evaporating from the surface of a substance, which is a physical change.

Teaching Lesson A:


Evidence of Chemical Change
Introduction to the lesson:

Is peanut brittle nothing but sugar with peanuts in it? Or does something happen to the sugar during cooking? When heated, sugar becomes a light brown syrup to which you can add peanuts. When cooled, it hardens into a shiny, brown candy, not into the white crystals that you started with. If a friend called while you were heating the sugar, you might come back to the stove to find nothing but a black mass left in the pan. You can’t get the sugar back from the black mass because it isn’t sugar anymore. It’s a different substance and just one example of chemical changes that happen around you.
Lesson time: 

0.50 day

Materials Needed: 
Part A



Part B


Part C


Part D
2 plastic spoons

Small beaker
Epsom salts

Petri dish

Phenol red


plastic spoon
Sodium Carbonate
Penny
25 mL grad. Cylinder
cornstarch

2 test tubes

Salt

Paper or waxed paper
dropper

Petri dish

Vinegar

Baking soda


Tincture of iodine



dropper

Zip lock bag




Calcium chloride (Damp Rid)

Part E

Lightstick

Essential Question: 

How can demonstrations provide a means for student understanding of whether or not a chemical reaction has occurred?
Procedure:
Demo #1
Sunset in a Bag
1. Add 20 mL of water and 5 mL of phenol red to the plastic bag. Seal the bag and gently slosh to mix the contents. Open the bag carefully without pointing the opening at yourself or your classmates.
2. Put two spoonfuls of calcium chloride into the bag. Close the bag and gently slosh until materials have dissolved. Notice any changes that occur.

3. Measure two teaspoons of baking soda onto a piece of paper.
4. Carefully open the bag part way. Fold the paper to create a funnel.
5. Quickly tip the baking soda into the bag and close.

6. Slosh.

7. Record observations.

Demo # 2
Black or Blue
1. Add water to a small beaker until it is half-full.

2. Stir two teaspoons of cornstarch into the water

3. Use a dropper to add about 20 drops of tincture of iodine to the water. Stir it a few times.

4. Allow the beaker to sit for about 2 minutes. Observe and record observations.

Demo # 3
Falling Out

1. Dissolve one-half spoonful of Epsom salts (magnesium sulfate) in a test tube of water.

2. Dissolve one-half spoonful of washing soda (sodium carbonate) in another test tube of water.

3. Observe what the mixtures in each tube looks like.

4. Begin pouring Epsom salts mixture into the Petri dish near one edge of the dish.

5. Begin pouring the washing soda mixture at the opposite edge of the Petri dish.

6. Observe what happens where the mixtures meet. Record observations.
Demo # 4 Like New or Is It?

1. Place a dull penny in the bottom of a Petri dish.

2. Sprinkle salt over the top of the penny. Use a dropper to cover the top of the penny with vinegar.

3. Observe any changes in the penny. Record your observations.
Demo # 5 Lightning Bug

1. Break the glass ampule inside the lightstick.

2. Observe and record changes.

Teacher Notes:

The light stick contains two substances, luminol solution and hydrogen peroxide in the vial. The release of light is an indication that a chemical reaction has taken place. This “cold light” called bioluminescence, is found in many marine plants and animals. The students are familiar with this phenomenon in fireflies as well as in many Halloween products.
Assessing the Lesson:

Formative Assessment

As demonstrations are performed by the teacher, the student will record observations and answer questions related to the demo, using the following worksheet:

Demo #1

	Substances
	Changes You Observed

           

	Water and Phenol Red


	

	Calcium chloride added


	

	Baking soda added


	


Demo #2
	Substances


	Changes You Observed

	Cornstarch & water

Iodine Added


	


Demo # 3

	Substances
	Changes Observed



	Epsom salts and water


	

	Washing soda and water


	

	Petri dish when touching


	


Demo # 4

	Substances
	Changes you observed



	Penny with salt


	


Demo # 5

	Substances


	Changes you observed



	Lightstick intact


	

	Lightstick with ampule broken


	


Questions:
1. List 5 evidences observed that shows that a chemical reaction has occurred:
2. In Demo 1, what evidence did you observe that a chemical change took place?
3. In Demo 1, how can you tell whether or not energy was released?
4. In Demo 2, what evidence did you observe that a chemical change took place?

5. In Demo 3, what evidence did you observe that a chemical change took place?

6. In Demo 4, what evidence did you observe that a chemical change took place?
7. In Demo 5, what evidence did you observe that a chemical change took place?

8. What do all of these changes have in common?

Answers
1. Heat, light, gas, color change and precipitate

2. Heat (hot and cold), gas, color change

3. Feel the bag or use a thermometer

4. Color change

5. Precipitate

6. Color change

7. Light

8. New substances have been formed, that is, a chemical change has taken place.
Teaching Lesson B{
Lavoisier Loves Micro - A Lab
Introduction to the Lesson:

Students will investigate how it is possible to determine if a chemical reaction has taken place.
Lesson Time:

.5 day
Materials Needed:


Centigram balance, preferably electronic


Non-sudsing household ammonia


CuSO4 solution or use Miracle Gro to make a solution


Phenolphthalein solution


Alka Seltzer tablet


Light stick


Cold Pack


Transparent film canister or small plastic bottle with lid.


Tape


Pipets with small tips and larger tips
Essential Question:

How can a lab activity reinforce understanding of how to recognize when a chemical reaction has occurred?
Procedure:

Cut end off a micropipette so that the tip of a second one will fit into the opening. Partially fill one of the pipets with the copper(II) sulfate solution and the second one with ammonia solution. Carefully join the two together. Place on the balance and record the mass. Carefully squirt some of the ammonia solution into the other pipet. Record any evidence of a chemical reaction. Record the final mass.

Prepare a second set of pipets with one containing ammonia solution and the other a few drops of phenolphthalein. Mass. Squirt one into the other and record any evidence of change.

Obtain a lightstick. Note that there are two parts inside. Mass the lightstick. Carefully break the inside of the lightstick. Record any evidence of a chemical reaction. Record the mass following the reaction.

Obtain a transparent film canister and add about a tablespoon of water. Tape a very small piece of Alka Seltzer tabled to the DRY lid. Mass both together. Quickly place the lid on the canister. Invert once and then place upright on balance. Work quickly to record the mass. Record any evidence of a chemical change.
Data:

	Reactants
	Mass before
	Evidence
	Mass after

	Copper (II) sulfate solution & ammonia
	
	
	

	Ammonia & phenolphthalein
	
	
	

	Light stick
	
	
	

	Alka Seltzer & water
	
	
	

	Cold Pack
	
	
	


Assessing the Lesson:
Questions:

1. How did the mass before and after reaction compare? _________________
2. Why is a closed system important? _______________________________
3. What evidences were there that a chemical reaction had taken place? ____________________________________________________________

4. Devise another example of illustrating the Law of Conservation of mass. With the approval of the teacher, try it. ________________________________
_____________________________________________________________

Additional Instructional considerations:
Teacher Demo: 


Show a hot pack. The cold pack usually contains urea and ammonium chloride in separate bags. Mass the Cold Pack.


Bend the Cold Pack. Observe any evidence of a chemical reaction.


Mass the Cold Pack after the reaction.

Assessment 1
EOC Type Questions
1.
Which of the following is evidence that a chemical reaction has occurred?
A.
The system becomes cold.

B.
The reactants separate.

C.
No new substance is formed.

D.
No energy change occurs.

2.
When iron rusts in air, we know that a chemical reaction has occurred because:

A.
Mass is gained.

B. 
Mass is lost

C.
A new product is formed

D.
A new product is not formed.

3.
When vinegar and baking soda are combined in a test tube, we know that a chemical reaction has taken place because:

A.
The baking soda settles to the bottom.

B.
The baking soda dissolves in the vinegar.

C.
The vinegar evaporates.

D.
A gas is evolved.

4.
Which of the following is NOT an example of a chemical reaction?

A.
Heating an iron nail until it glows.

B.
Cooking an egg.

C.
Rust forming on your bicycle.

D.
Using a hand warmer in cold weather.

5.
Which of the following is NOT evidence that a chemical reaction has occurred?
A.
The system changes color.

B.
The system forms a solution.

C.
The system gives off heat.

D.
The system produces a new odor.

Answers
1. A
2. C

3. D

4. A

5. B
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Standard Addressed: The student will demonstrate an understanding of chemical reactions and the classifications, structures and properties of chemical compounds.





Indicator: Summarize evidence (including the evolution of gas; the formation of a precipitate; and/or changes in temperature, color and/or odor) that a chemical reaction has occurred.
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