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Science 

Module 3 Chemical Reactions 

Chapter 3 Focus Question 

Why did adding a gummy bear cause a chemical explosion? 

 

Lessons & Objectives 

Lesson 1:  

❏ I can explain what happens to the arrangement of atoms when a substance burns. 
Lesson 2: 

❏ I can observe a simulation and determine how molecules rearrange themselves during a chemical reaction. 
Lesson 3:  

❏ I can determine what properties of the gummy bear caused the explosive reaction.  
 

Packet Completion Rubric 

4  3 2 1 0 

Nothing in packet is 

missing. Responses 

consistently meet ALL 

of the criteria for high 

quality work. 

Exemplary effort is 

evident throughout the 

entire packet. 

Packet is 75-100% 

complete/accurate. 

Work/effort misses 

the criterion for 

high quality 

consistently. 

Packet is 50-75% 

complete/accurate. 

Work/effort has 

evidence of quality 

but not consistently.  

More than 50% of the 

packet is incomplete 

or incorrect. Work 

does not meet the 

expected level of 

quality.  

Packet is entirely 

incomplete or not 

turned in. 

 

Grading Breakdown:  0 - 1.9 = F 2 - 2.4 = D 2.5 - 2.9 = C 3 - 3.4 = B 3.5 - 4 = A 

 

"Chemistry itself knows altogether too well that - given the real fear that the 
scarcity of global resources and energy might threaten the unity of mankind - 

chemistry is in a position to make a contribution towards securing a true peace on 
earth.” 

Kenichi Fukui (Nobel Prize in Chemistry, 1981) 

 
 
 



 
 

 
Lesson 1 Objective  I can explain what happens to the arrangement of atoms when a substance burns. 

 

Do Now 

 
1. What do you notice about the physical states of each molecule?  

______________________________________________________________________________________________________________ 
______________________________________________________________________________________________________________ 
______________________________________________________________________________________________________________ 

 
2. How does this connect to what we saw on stage when Ms. Shikari added heat to the 

test tube? In other words, explain what we saw with our own eyes vs. on the 
molecular scale.  

______________________________________________________________________________________________________________ 
______________________________________________________________________________________________________________ 
______________________________________________________________________________________________________________ 

 

Video Notes 

1) What happened to the paper when it burned? 
________________________________________________________________________________________________
________________________________________________________________________________________________
________________________________________________________________________________________________
________________________________________________________________________________________________ 
 

2) What do you think happened to the atoms that compose the paper when it burned? 
Think about the Law of Conservation of Mass. 

________________________________________________________________________________________________
________________________________________________________________________________________________
________________________________________________________________________________________________ 
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Article: What Happens When Fuel Burns 

Read and Annotate: 

2 



3 



4 
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Exit Slip 

Think about the annotations you made in the article, concepts you learned from previous lessons, and answer the following question: 
What happens to the atoms of a substance when it burns? 
________________________________________________________________________________________________________________________________ 
________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________ 
________________________________________________________________________________________________________________________________ 

 

Chapter 3 
Guiding Question: What role did the gummy bear play during our chemical reaction? 

Lesson 2 Objective: 
I can observe a simulation and determine how molecules rearrange themselves during a chemical reaction 

 

Do Now 
Take a look back at your Lesson 1 exit slip from yesterday. Which of the following claims would you agree with and why?  
Question : 

What happens to the atoms of a substance when it burns? 
 
Claim 1. All atoms were destroyed.  
Claim 2. All of the atoms rearrange to form a different substance or substances.  
Claim 3.  Some of the atoms are destroyed, and some of the atoms rearrange to form a different substance or different 
substances.  
_______________________________________________________________________________________________________________________________ 
_______________________________________________________________________________________________________________________________ 
________________________________________________________________________________________________________________________________ 
________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________ 

 
Key Concept 

______________________________________________________________________________________________________________ 
______________________________________________________________________________________________________________ 

 

Simulation Video 1 
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What atoms/elements did we start with?  
___________________________ 
___________________________ 

What happened to the atoms during the reaction? Be specific with your observations. 
______________________________________________________________________________________________________________ 
______________________________________________________________________________________________________________ 
 
What was the resulting molecules at the end of the reaction? 
______________________________________________________________________________________________________________ 
 
Draw the molecules in the reaction that just occurred! 
 
 
 
_____________________ + _________________________ → _______________________________ 
 
 
 
 

 

Simulation Video 2  

What atoms/elements did we start with?  
___________________________ 
___________________________ 

What happened to the atoms during the reaction? Be specific with your observations. 
______________________________________________________________________________________________________________ 
______________________________________________________________________________________________________________ 
 
What was the resulting molecules at the end of the reaction? 
______________________________________________________________________________________________________________ 
 
Draw the molecules in the reaction that just occurred! 
 
 
 
_____________________ + _________________________ → _______________________________ 
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How does this article connect to the chemical reaction videos we saw earlier? 
________________________________________________________________________________________
________________________________________________________________________________________ 
________________________________________________________________________________________ 
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Exit Slip 

Mya was investigating a chemical reaction. When she heated up the substance, she found that sulfuric acid changed into 
water. She made the following atomic-scale model to show what she thinks happened. Do you  think this is a complete 

model of what happened during the chemical reaction? Explain your answer.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
______________________________________________________________________________________________________________ 
______________________________________________________________________________________________________________ 
______________________________________________________________________________________________________________ 
______________________________________________________________________________________________________________ 

 

Lesson 3  
Objective: I can determine what properties of the gummy bear caused the explosive reaction. 
Do Now 

Let’s take a look at Mya’s reaction from yesterday (exit 
slip). What is the reaction missing (if anything)? Why 
do you think Mya may have missed a 
reactant/product?  
 
_________________________________________ 
_________________________________________ 
_________________________________________ 
_________________________________________ 
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Think-Pair-Share 

If we look back to Chapter 2,  we are familiar with the first reaction that occurs when the potassium chlorate is heated (as seen 
below):  

 

 
Check for understanding - Think-Pair-Share:  

1. What type of reaction is this again? _______________________________________ 
 

2. What product do you think is going to be involved in the SECOND reaction when the gummy bear is added? Why do you 
think that? 
__________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________ 

 
 

The second reaction 

Were you right with the product from the first reaction (oxygen)? What do you think the missing reactant is? Turn and talk with a 
neighbor to determine the missing reactant! Remember to balance your chemical equation! 

 
 
 
 
What do you think the missing reactant is? ___________________________________________________ 
 

 

Key Concept 

During a chemical reaction, all of the atoms that make up the _______________________ rearrange to 
form the ____________________. 

 

This missing reactant 

 

 _________    + 6O2(g) → 6CO2(g)  + 6H2O(g) 
 

1. What the missing reactant in the chemical equation?  __________________________ 
 

2. What is the name of the reactant? ___________________ 
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Modeling Tool Directions & Brainstorming Space 

One of the most important skills a chemist can have is the ability to connect what happens on the macroscale to the 
molecular scale.  

With a partner, you will recreate the reaction by modeling out both the steps of both reactions on the macroscale and on 
the molecular scale. Take a moment to review the rubric with your teacher with how you will be graded.  

One partner will serve as the expert for the molecular scale (the reactions we saw in the auditorium with Ms. Shikari). The 
other partner will be the expert on the molecular scale. Both people are responsible for the entire model and for making 
sure both sides are complete and compatible. At the discretion of your teacher, you will present in either small groups or 
in front of the class next science class.   

Brainstorm section:  

1. Molecular and Macroscale brainstorming section:  

 

 

 

 

 

 

2. Writing Caption brainstorming section:  
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 Modeling Tool Rubric:  

 4  

(Exceeds Standard) 

3 

 (Meets Standard) 

2 

 (Approaching 

Standard) 

1  

(Did not meet 

standard) 

0 

 (Missing) 

Molecular scale 

depiction 

The depiction of the 

molecular scale 

clearly shows both 

reactions, including 

all atoms and the 

correct 

rearrangement of 

atoms. 

The depiction of 

the molecular 

scale shows shows 

both reactions, 

including all 

atoms and the 

correct 

rearrangement of 

atoms. 

The depiction of 

the molecular scale 

attempts to show 

both reactions, but 

may be missing 

atoms or lacks 

clarity.  

The depiction of 

the molecular 

scale is missing 

one reaction or 

both reactions are 

incomplete 

(missing multiple 

atoms, etc.).  

The depiction 

of the 

molecular scale 

is completely 

missing.  

Macroscale 

depiction 

The depiction of the 

macroscale clearly 

shows both 

reactions, including 

all steps, reactants, 

and products.  

The depiction of 

the macroscale  

shows both 

reactions, 

including all steps, 

reactants, and 

products.  

The depiction of 

the macroscale  

attempts to show 

both reactions, 

including all steps, 

reactants, and 

products, but may 

be missing a step 

or lacks clarity. 

The depiction of 

the macroscale   

show both 

reactions, 

including all 

steps, reactants, 

and products, but 

may be missing a 

step or lacks 

clarity. 

The depiction 

of the 

macroscale is 

completely 

missing.  

Written 

descriptions 

The written captions 

clearly capture the 

reactions at both the 

macroscale and 

molecular scale and 

use scientific 

language. 

The written 

captions capture 

the reactions at 

both the 

macroscale and 

molecular scale 

and use scientific 

language. 

The written 

captions attempts 

to capture the 

reactions at both 

the macroscale and 

molecular scale 

and use scientific 

language, but may 

be missing some 

key 

details/scientific 

language. 

The written 

captions miss 

much of the key 

information to 

accurately and 

completely 

describe reactions 

on the macro and 

molecular scale.  

The written 

descriptions are 

missing 

entirely.  

Conventions 

and aesthetics 

Model is 

aesthetically 

pleasing and 

completely 

encapsulates all 

steps at the macro 

and molecular scale. 

It is clear that a lot 

of effort was put into 

the model.  No 

grammatical errors 

in the written 

captions. 

Model is 

aesthetically 

pleasing and 

completely 

encapsulates all 

steps at the macro 

and molecular 

scale. There may 

be a few 

grammatical 

errors, but does 

not take away 

from meaning. 

written captions 

Model is lacking 

color and neatness 

and does not 

encapsulate all the 

steps at the macro 

and molecular 

scales. There are a 

lot of grammatical 

errors in the 

written caption.  

Model is missing 

either depictions 

at the molecular 

and macro scales 

or is missing the 

written captions.  

No model 

present.  

Total points  

  /16 

     

 
Peer Feedback Notes (optional):  
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Final Model Template 
Name: ________________________________________    Partner Name:_________________________________ 

 

                                            Modeling the reaction of potassium chlorate and a gummy bear.  

The reactions on the macroscale:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Writing caption (describing the reactions above on the macroscale): 

 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 
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                                            Modeling the reaction of potassium chlorate and a gummy bear.  

The reactions on the molecular scale:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Writing caption (describing the reactions above on the molecular scale): 

 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 
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