
  
 Balancing Chemical Equations Remote Lab
(This‌ ‌lesson‌ is designed ‌for‌ ‌a‌ ‌student‌ ‌working‌ remotely‌.)‌ 

This lab uses the Balancing Chemical Equations simulation from PhET Interactive Simulations at University of Colorado Boulder, under the CC-BY 4.0 license.
https://phet.colorado.edu/sims/html/balancing-chemical-equations/latest/balancing-chemical-equations_en.html
Learning Goals:  Students will be able to:
A. Describe what “reactants” and “products” in a chemical equation mean.
B. Explain the importance of knowing the difference between “coefficients” and “subscripts”.
C. Use pictures and calculations to show how the number of atoms for each product or reactant is found.
D. Identify the relationship between “reactants” and “products” atoms. 
E. Balance a chemical equation using the relationships identified.
F. Given a chemical equation, draw molecular representations of the reaction and explain how the representations were derived.
G. Given a molecular drawing of a chemical reaction, write the equation and explain how the symbols were derived.
Develop your understanding: Open the Introduction screen, then explore to develop your own ideas about what it means to “balance a chemical equation”. 
[image: ]

Explain your understanding: 

1. How does the sim provide information to help you learn the goals? 

2. What things did you have to research outside the sim (cite references)?

3. How can you use the simulation to check your learning? 

4. [bookmark: _gjdgxs] Use this balanced reaction to show that you can write the equation that makes chemical sense. Explain how your symbols were derived in paragraph form.
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5. Use this reaction to show that you can draw molecular representations of a balanced reaction. Explain how your representations were derived in paragraph form.
 [image: ]
Test your understanding: For each question, write your answer and give your reasoning with evidence from the simulation. 
 
Question 1
[image: ]
Your answer and explanation: 

Question 2
[image: ]
Your answer and explanation: 

Question 3
[image: ]
Your answer and explanation: 

Question 4
[image: ]
Your answer and explanation:

Question 5
[image: ]
Your answer and explanation:




Test your understanding and skill application:
Open the full simulation Balancing Chemical Equations, then open the Game screen. Use ideas you have from the learning goals. You may need to use the Intro and Balance Lab screens to learn. 

1. Play Level 1of the Balancing Chemical Equations game
a. Did you have to change your thinking or do you have other ideas to make you get a better score? Include screen captures from the simulation to help explain. 

b. When you get a wrong answer, how did the “Show Why” help you?

c. When you complete the level 1 game, capture the screen with your score. Paste it below like this:[image: ]
2. Play Level 2 of the game
a. Explain what makes the level more difficult or different from previous levels. Do you have new strategy ideas or rules? Include screen captures from the simulation to help explain. 
[bookmark: _gjdgxs]
b. When you complete the level, capture the screen with your score and paste it below:

3. Play Level 3 of the game
a. Explain what makes the level more difficult or different from previous levels. Do you have new strategy ideas or rules? Include screen captures from the simulation to help explain.
 
b. When you get a wrong answer, how did the “Show Why” help you?

c. When you complete the level, capture the screen with your score and paste it below:



Final Score:
After you play all levels of the game. Copy and paste your final results like this
[image: ]
Extra challenge: For an extra challenge, you can turn on the timer [image: ] and see if you can improve your skills. 
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CO2+H0 => Cofs + 02
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What would you do to balance this reaction?

N2 + H2 =) NH3

__N_E—l— ——TE_

. Double the coefficient of N, (2 N, )

. Multiply coefficient of H, by 3 (3 H,)

. Multiply subscripts of H, by 3 ( Hg)

. Double the subscripts for NH; {N,H,)
Double the coefficient of NH; (2NH,)
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Which chemicals are reactants?

0:NHy % 0.0, = o:N, % 0.H0

A.NH; and O,
B. O, and H,0
C. N,and H,0
D.NH; and N,
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Which best describes the products of a
chemical equation?
2F2 T 1H20—> 1OF2 d 2HF

Before Reaction After Reaction

A. Chemicals before the reaction starts

B. Chemicals afterthe reaction ends

C. Chemicals on the left of the arrow =)
D. Chemicals on the right of the arrow ==
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Which are the products of this
chemical equation?

10F, % 2HF =p 2F, ¥ 1H,0
A.1OF, & 2HF
B. 2 F2 g 1 H2O
C.F, and H,0
D.OF, and HF
E.More than 2 answers
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Is this reaction balanced?

=

A. Yes

B. No, there needs to be fewer red on the
reactant side.

C. No, there needs to be more red on the
product side.

D. No, for another reason.
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Great!
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Score: 8 out of 10
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Choose Your Level

Level 1 Level 2 Level 3
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