
Chemistry Activities for Further Learning 

Home Based 

Below please find a list of resources you may consult as well as a few “at home” lab activities that may further your 

investigations and understanding in chemistry. Please note that none of these activities are required but are great 

opportunities to keep learning! Some of the activities listed will require internet access, while others can be completed 

with materials you may have around the home! Feel free to reach out with questions or ideas!  

Enjoy! 

MB 

 

Websites to Consult: 

pHet Simulations from Colorado University:  

• This website has a wide variety of GREAT simulations for any science topic. The simulations have great graphics 

and do a really good job of making tough concepts visual.  

• While any may be viewed, a few favorites are: States of Matter, Radioactive Dating Game, Molecule Shapes 

(Basics), Gas Properties, and Density.  

o https://phet.colorado.edu/  

 

Crash Course: Chemistry- Youtube:  

• This youtube channel provides 46 episodes of chemistry explained, usually in 15-20 minutes or less! Hank Green 

addresses concepts aligned with the 2012 AP Chemistry curriculum, so not all of it would be addressed in a 

traditional high school chemistry course, but still good information!  

• https://www.youtube.com/playlist?list=PL8dPuuaLjXtPHzzYuWy6fYEaX9mQQ8oGr 

 

Khan Academy: Chemistry: 

• Khan Academy provides an online curriculum that can be easily accessed by any person who wishes to use it. It 

is a full course providing videos and lessons.  

• https://www.khanacademy.org/science/chemistry 

 

Steve Spangler Science Experiments: 

• This website offers tons of at home experiments with step by step instructions and videos.  

• https://www.stevespanglerscience.com/lab/categories/experiments/chemistry/ 

 

 

 

 

 

https://phet.colorado.edu/
https://www.youtube.com/playlist?list=PL8dPuuaLjXtPHzzYuWy6fYEaX9mQQ8oGr
https://www.khanacademy.org/science/chemistry
https://www.stevespanglerscience.com/lab/categories/experiments/chemistry/


 

 

At Home Labs 

States of Matter - Butter Battles- Adapted from Gourmet Lab: The Scientific Principles Behind Your Favorite Food 

Background:  

When passing hot rolls around the dinner table, buying popcorn at a movie theater, or making cookies, it is 
there: butter. The average American eats 5 pounds of butter a year. At this rate, you will have eaten close to 100 pounds 
of butter by the time you graduate high school. If the adage “You are what you eat” is true, then the composition of 
butter is worth investigating.  

Butter is created from warm cream through a process known as churning. Our current understanding states that 
when air is mixed into the cream, foam is formed. Within that foam, fat globules collect in the bubble walls. If you begin 
with cream that is chilled and stop when the foam is formed, then you end up with a final product of whipped cream. If 
you begin with warm cream, then the fat globules will liquefy to some degree. Further agitation through churning breaks 
down the protective membrane around the fat globules and caused them to congregate into a solid mass. The liquefied 
fat helps to cement the exposed fat droplets together into butter. The final product is about 80% milk fat, 18% water, 
and 2% milk solids. The remaining liquid is buttermilk. With the majority of butter composed of fat, it is no wonder it 
tastes so good.  

This experiment will give you an opportunity to create your own butter for consumption while observing the 
difference between chemical and physical change, and states of matter. While creating the “fat foam” consider whether 
the creation of butter is a physical or chemical change. What is the difference between these two changes, and which is 
taking place in the churning of butter? 

Hypothesis: Create a hypothesis about the state change of cream to butter and a second hypothesis for the physical or 
chemical change. (If/then/because) 

Hypothesis 1: 

 

 

Hypothesis 2: 

 

 

Materials: 

❑ 50 mL of emulsified colloid of liquid butterfat in H2O (heavy cream) 
❑ 0.25 g of sodium chloride, NaCl (salt- if desired) 
❑ 500 mL chilled dihydrogen monoxide, H2O, (ice water) 
❑ Starch and a piece of Cinnamomum verum (Cinnamon bread- or regular)- 1-2 piece per student 
❑ Graduated Cylinder, 100 mL 
❑ Balance 
❑ Paper Towel 
❑ Jar with lid, or blender bottle 
❑ Plastic knife 
❑ Toaster/Bunsen burner 

 

 



 

 

Procedure:  

1. Read through entire procedure before beginning 
2. Gather all materials at station and be sure your materials are clean. If not, wash them.  
3. Using the balance, find the mass of your container without the lid and record the mass in your data table.  
4. Measure 50 mL of emulsified colloid of liquid butterfat in H2O in the 100 mL graduated cylinder. 
5. Pour 50 mL of emulsified colloid of liquid butterfat in H2O into your container.  
6. Cap the container with the lid and seal tight. 
7. Before you begin shaking, record the time you begin in the data table.  
8. Shake the container about 20 times. Open the top slightly to relieve the pressure, then reseal.  
9. Continue to shake the container until all the liquid appears to solidified. Once you have a complete solid, record 

the time in the data table.  
10. Open the container and inspect the contents. Use the edge of your knife or finger to taste a small amount of the 

contents. Describe the taste and texture of the contents in your data table.  
11. Close your container tightly and continue to shake until lumps of solid fat form surrounded by a thin opaque 

liquid. The liquid is known as buttermilk. Record the time in the data table when you reach this phase.  
12. Open the container and taste the liquid buttermilk. Record your observations in the data table.  
13. Pour the liquid buttermilk out of the container, being careful not to lose any of the solidified fat.  
14. Add fresh, cold water until the container is about 1/3 full. Replace the lid and shake about 5 times. Pour off the 

wash water and repeat the washing until the water pours off clean. Record the number of rinses you completed.  
15. Once the water appears clean, use the balance to record the mass of the container, with the butter and record 

this in the data table. Complete the calculations necessary to determine the mass of butter you created.  
16. Place the butter on a starch and a piece of bread.  
17. Clean your lab area, wash all materials and complete the data analysis, questions and conclusion of the lab.  

 

Data:  

BALANCE MEASUREMENTS 

 Mass (g) 

Mass of container without lid  
 
 

Mass of container with butter  
 
 

Mass of butter created  
 
 

 

 

 

 

 

 

 



 

 

TIME AND TASTE OBSERVATIONS 

Phase Time Observations 

Agitation of the container start time 
 
 
 

  

Initial solidification of liquid 
 
 
 
 

 Taste of solid: 

Secondary solidification and 
liquefaction of buttermilk 
 
 
 
 

 Taste of liquid: 
 
 
Number of rinse cycles: 

Data Analysis: 

For each of the following questions, use detail in your explanation.  

 

1. How much time did it take you to transform your cream into butter? Refer to the recorded times in your data 
table.  

 

 

2. Was your hypothesis correct/incorrect? Explain using data to support your answer. Do this for both hypotheses.  
 

#1 

 

 

 

#2 

 

 

 

3. Is creating butter a physical or chemical change? Explain. 
 

 

 

4. Is creating toast a physical or chemical change? Explain. 



 

 

M&M and Isotopes- Atomic Mass Calculation 
**NOTE: THIS ACTIVITY WOULD REQUIRE A FOOD SCALE TO COMPLETE** 

Introduction 
Isotopes are atoms of the same chemical element, each having a different mass number (different number of neutrons). 
Isotopes differ in mass number but never in atomic number (# of protons).  Since we cannot see atoms, you will use 
M&M’s to represent atoms.  The purpose of this lab is to calculate the average atomic mass using M&M’s, and to 
observe the difference between isotopes. 

1. The mass number of the atom is the total number of  &  

2. Isotopes are different types of atoms of the same element, but with a different number 
of   

 

3. Carbon-13 is an isotope of Carbon with a mass number of 13. How many neutrons are in Carbon-
13? 

 

 

Refer to this picture of an atom’s nucleus to 
answer questions 4-9. 

 

4. How many protons?  

5. What is the atomic #?  

6. What element is this?  

7. How many neutrons?  

8. What is the mass #?  

9. What is the isotope name?  

 

Procedure 

1.  Each group of 3 will get 1 sample of M&M’s including plain and mini.   

2.  Count the number of Plain M&M’s in your bag and record this number in the data table below. Repeat this step for 
the mini M&M’s. 

3.  Using a piece of clean paper towel as a weighing boat, measure the total mass of your plain M&M’s and record this 
number in the data table.  Repeat this step for the mini M&M’s.   

 

DATA TABLE: Number of M&M’s Mass of M&M’s 

Isotope #1 - Plain M&M’s   

Isotope #2 - Mini M&M’s   

Total Number of all your M&M’s   

 



 

Calculate the average mass of each isotope 
using the formula to the right. 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑀𝑎𝑠𝑠 =  
𝑇𝑜𝑡𝑎𝑙 𝑀𝑎𝑠𝑠

# 𝑜𝑓 𝑀&𝑀′𝑠
 

Isotope #1 – Plain M&M Isotope #2 – Mini M&M 

  

10. Average mass of Isotope #1 = 11. Average mass of Isotope #2 = 

 

Calculate the percent abundance of each 
isotope.  Of all the M&M’s you have, what 
% of them are plain and what % are mega? 

% 𝑎𝑏𝑢𝑛𝑑𝑎𝑛𝑐𝑒 =  
# 𝑜𝑓 𝑒𝑎𝑐ℎ 𝑡𝑦𝑝𝑒 𝑜𝑓 𝑀&𝑀

𝑇𝑂𝑇𝐴𝐿 # 𝑜𝑓𝑎𝑙𝑙 𝑀&𝑀′𝑠
 𝑥 100 

Isotope #1 – Plain M&M Isotope #2 – Mini M&M 

  

12. % abundance of Isotope #1 = 13. % abundance of Isotope #2 = 

 
14. Calculate the average “atomic mass” of your M&M’s. Remember to put the % as a decimal. 

𝑨𝒗𝒆𝒓𝒂𝒈𝒆 𝑨𝒕𝒐𝒎𝒊𝒄 𝑴𝒂𝒔𝒔 = (𝒎𝒂𝒔𝒔 𝑨 ∗ % 𝑨) + (𝒎𝒂𝒔𝒔 𝑩 ∗ %𝑩) 
 
 
 

 Average Atomic Mass =  

 
Conclusion Questions 

15. Is your average “atomic mass” close to or the same as students in other groups? 

 

16. Would using king size bags of M&M’s make a difference to the average “atomic mass”? Why or why not? 

 

17. How do Hydrogen-1, Hydrogen-2, and Hydrogen-3 differ from each other? 

 

 

18. Sulfur has 4 isotopes:  sulfur-32 is 95.0%, sulfur-33 is 0.76%, sulfur-34 is 3.22%, and sulfur-36 is 0.89% abundant.  
Calculate its average atomic mass. 
 

 Average Atomic Mass =  

 



 

Topic: Periodic Table Battleship 

**NOTE: This lab could be completed virtually (Zoom, Facetime, etc) or done with another person in the home. Will need 

copies of a periodic table, and an understanding of how to use.  I would recommend completing the work for 

Periods/Groups and Class of Element, attempt Electron Configuration only if you understand how to complete it.  

Instructions: Each player will select 9 elements on the period table, out of the A Elements, and solve the following: 

• Period Number/Group Number Coordinates (Example: Lithium is Period 2, Group 1- Coordinates: 2,1) 

• The class of element (metal, nonmetal, metalloid) 

• The electron configuration of each element selected 

You will want to space out your “ships” to make it more challenging, but remember you need to group them with the 

following: 

- Ship 1: 2 elements 

- Ship 2: 3 elements 

- Ship 3: 4 elements   

 

 

On your periodic table, mark the 9 elements you selected (3 ships), but do not show to your partner.  On your second 

periodic table, you will record your hits and misses.  

 

1. Once you have set up your Battleship Periodic Table, with your 3 ships, and completed the coding for each, 

prepare to play.  

2. Player 1 writes the electron configuration for the element that s/he wants to “fire” at.   
3. Player 2 names the targeted element and tells Player 1 whether it hit or missed the ships.   
4. Player 1 marks an “X” for a hit or an “O” for a miss on his/her blank periodic table. 
5. Players trade rolls. 
6. Play continues until all of a player’s ships have been sunk. 

 

Questions:  

1.) Explain how the electrons of an element play a role in determining the location on the periodic table. 

 

 

 

 

2.) Explain, in your own words, periodic law. 

 

 

 



 

Element (9) Symbol Period 
Number 

Group 
Number 

Class of Element 
(Metal, Nonmetal, 

Metalloid) 

Electron Configuration 

1.      
 
 
 
 

2.      
 
 
 
 

3.      
 
 
 
 

4.      
 
 
 
 

5.      
 
 
 
 

6.      
 
 
 
 

7.      
 
 
 
 

8.      
 
 
 
 

9.      
 
 
 
 

 

 



 

ACTIVITY: HOMEMADE LAVA LAMP 

Directions: Complete the table below to identify/review the differences and similarities between physical and chemical 
change.   

 

Physical Change Both Chemical Change 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Big Idea: Chemical change indicates a chemical reaction, physical change does not. 

 “Homemade Lava Lamp” 

Materials: clean, dry pop bottle (20 oz.) with lid, 1 Alka Seltzer tablet, cooking oil, food coloring and water 

Procedure: (1 lava lamp per group; ALL students responsible for the data and analysis) 

1. Gather materials and return to lab station.  
2. Fill bottle 2/3 full with cooking oil. 
3. Fill approximate remaining 1/3 with water. 
4. Add food coloring. 
5. Cap the bottle and invert it several times, DO NOT SHAKE BOTTLE. 
6. Remove cap, quickly add Alka Seltzer tablet (may need to break to get to fit in bottle), then immediately replace 

cap.  
7. Record observations. 

Clean Up: 

You may choose to keep your lava lamp if you wish. If not, place in the trash and complete wash down all surfaces and 
tools used. Return materials to their proper location.  

 



 

Observations: 

Before During After 

   
 
 
 
 
 
 
 
 
 
 
 
 

 

Analysis: 

Answer the following questions about the lab you conducted.  

1. What evidence of chemical change did you see in this activity? Be specific in listing the parts where chemical 
change occurred.  

 

 

 

 

2. What evidence of physical change did you see in this activity? Be specific in listing the parts where physical 
change occurred.  

 

 

 

 

 

3. List 5 examples of chemical reactions that occur in your everyday life. 
 

 

 

 

 

4. List the 4 signals of chemical reaction and an example of each.  
 

 



 

ACTIVITY: Elephant Toothpaste 
 
Purpose: to observe a chemical reaction and identify the type of reaction.  
 
Materials: 

• Clean, dry 600 mL beaker 
• 1/2 cup 20-volume hydrogen peroxide liquid (Grocery stores often sell a 3% solution, if a higher % solution is 

available, a greater reaction can be seen) 
• 1 Tablespoon of dry yeast  
• 3 Tablespoons of warm water  
• Liquid dish washing soap  
• Food coloring 
• Small cup  
• Safety goggles  

 
Procedure: 

1. Put on goggles and tie hair back. 
2. Pour Hydrogen Peroxide into 600mL beaker 
3. Add a few drops of food coloring to the Hydrogen Peroxide 
4. Add approximately 1 tablespoon of dish soap to the solution. 
5. In a separate beaker, combine warm water and yeast together and gently mix until dissolved. 
6. Pour the water/yeast combination into the Hydrogen Peroxide beaker and record observations.  

 
Clean Up: 

1. Wash all equipment with soap and water and return materials to their proper location.  
2. Wash/wipe down lab tables. 
3. Return goggles. 

 
Observations: 

Before During  After 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 



 

 
Foam is awesome! The foam you made is special because each tiny foam bubble is filled with oxygen. The yeast acted as 
a catalyst (a helper) to remove the oxygen from the hydrogen peroxide. Since it did this very fast, it created lots and lots 
of bubbles. Did you notice the bottle got warm. Your experiment created a reaction called an Exothermic Reaction - that 
means it not only created foam, it created heat! The foam produced is just water, soap, and oxygen so you can clean it 
up with a sponge and pour any extra liquid left in the bottle down the drain.  
This experiment is sometimes called "Elephant's Toothpaste" because it looks like toothpaste coming out of a tube, but 
don't get the foam in your mouth!  
 
 
Questions: 

1. Does the amount of yeast change the amount of foam produced? 
 
 
 
 
 
 

2. Would the experiment work as well if you added the dry yeast without mixing it with water? 
 
 
 
 
 
 

3. Does the size of the beaker affect the amount of foam produced? 
 
 
 
 
 
 

4. Hydrogen Peroxide is relatively unstable. It quickly breaks down into WATER and OXYGEN. Write the 
chemical equation for this, balance it and then write the type of chemical reaction this is.  

 
 
 
 
 

5. Name one signal of a chemical reaction you witnessed during this experiment.  
 
 
 
 
 

6. Based on what you observed, what is an exothermic reaction? 
 
 
 
 

7. What is a catalyst? In this experiment what does it do? 
 



 

 

Diet Coke and Mentos Lab 

Problem: When Mentos is added to Diet Coke, does a chemical reaction occur and is the law of conservation of mass 

upheld?  

Materials: 

Safety Goggles 1- 2L bottle of Diet Coke 1- Balloon 

Hair Tie ½ Pack of Mentos Scale (g) 

Recycling Bin (receptacle)    

 

Hypothesis: SELECT THE BEST ONE OR WRITE YOUR OWN. 

1. “If I put Mentos in a diet coke, then a chemical reaction will take place because heat will be released.”  

2. “If you add 6 regular Mentos to a 12 oz. Diet Coke, a chemical reaction will occur because the Mentos will 

dissolve (can’t be changed back to original) and the soda will fizz. The mass should stay the same because 

everything is still there.”  

3. “If you drop Mentos into Diet Coke, then it will start bubbling and exploding, because gas is being released and 

the pressure will be too much for the bottle.“ 

Procedure: 

1. Read through all steps to the procedure. 

2. Put safety glasses on and hair tied up. Follow normal lab protocol for safety purposes.  

3. Record the mass of the bottle of Diet Coke, Mentos, balloon and receptacle. 

4. Put Mentos inside balloon and crush once inside.  

5. Without dropping the Mentos in the bottle of Diet Coke, secure the balloon around the uncapped rim of the 

bottle. 

6. Record qualitative and quantitative observations of this stage.  

7. Carefully drop the crushed Mentos into the bottle of Diet Coke, keeping the connection secure.  

8. Record qualitative and quantitative observations of this stage.  

9. Once reaction appears to have stopped, record the mass of the apparatus, including all supplies.  

10. Note all final observations. 

11. Clean all materials and dispose of materials appropriately.  

a. Diet Coke- poured in a drain 

b. Bottle- rinsed and recycled 

c. Mentos- trash 

d. Balloon- Trash 

e. Receptacle- cleaned and returned 

f. Safety Goggles- returned once completely finished 

g. Scale- cleaned and returned 

12. Proceed to the Analysis and Conclusion portion of the lab.  

 

 

 

 



 

 

Mass Data: Could be completed using a food scale, or a bathroom scale if scientists weighs with it, subtract mass of 

scientist from data.  

 2L – Bottle of 
Diet Coke 

Mentos Receptacle Balloon Total Mass (g) 

Mass of 
Components -Before 

 
 
 
 

    

Mass of 
Components-  After 

 
 
 
 

    

 

Observational Data: 

 Before Reaction During Reaction After Reaction 

Qualitative (Observational 
Data) 

 
 
 
 

 
 
 

 

Quantitative (Numerical 
Data) 
 
 

 
 
 
 

 
 

 

 

Analysis: 

1. Does the data show that the Law of Conservation of Mass is upheld? Explain. 

 

 

 

2. Did a physical or chemical change take place? Explain and justify. 

 

 

 

3. Identify the states of matter of each reactant and product.  

 

 

 

4. Is the final product a substance or a mixture? Explain and classify. 



 

 

Properties of Matter- Density: Can Can Dance 

Purpose: to observe that different objects have different densities, therefore different properties of matter. 

Materials:  

- Large sink (or aquarium filled with only water) 
- Can of regular soda 
- Can of diet soda 

Procedure: 

1. Fill the sink or glass jar/aquarium with at least 8 inches of water.  
2. Place both UNOPENED cans of soda in the water.  
3. Observe what happens.  
4. Push the floating can of soda down and observe what happens.  

 

Why Does That Happen? 

Objects float because of density. Density is a property of matter that is due to the ratio of mass to volume. Something 
that has very tightly packed atoms, like most metals, will have a high density. Loosely packed atoms, like gas in a balloon, 
would have low density. The easiest way to compare density is with water.  

Water’s density is 1 g/cm3. If an object placed in the water FLOATS, it has a density LESS than water. If the object SINKS, 
it has density GREATER than water.  

Increased amounts of sugar added to the soda increase the density (regular soda), while diet soda has a chemical 
additive that takes a very small amount to achieve the same sweetness.  

 

States of Matter- Non-Newtonian Goo 

Purpose: to investigate the different states of matter 

Materials: 

- Cornstarch 
- Water 
- Mixing Bowl 
- Food Coloring (Optional) 
- Large Cookie Sheet (Optional) or flat surface to work on (counter top) 

Procedure:  

1. Slowly poor a small amount of cornstarch in a bowl. 
2. Incrementally add small amounts of water to the cornstarch and stir/mix continuously using hands.  
3. As you continue to increase the amounts of cornstarch and water, note that a little bit of water goes a long way! 

a. You can make as little or as much as you want! 
4. Add food coloring if desired- note it will stain your hands!  

Observations: 

1.  As you continue to mix the water (liquid) and cornstarch (solid) you will notice the state of matter for the goo is 
different. What would you classify it as? 



2. How does the goo change as you add pressure to it? As you remove pressure from it? As you pour it from one 
container/surface to another? 

3. What happens if you try to punch the goo? What happens if you try to sink your finger into it? 
4. Take a small amount of the goo, roll it into a ball and go outside. Bounce the goo on the sidewalk and note what 

happens. 

Fun Fact: 20 boxes of cornstarch would be enough for you to make to be able to dance on top of it. For this extension 
you would need 20 boxes of cornstarch, a tub to stand in (NOT your bath tub!) like a kiddie pool or tote, and water. If 
you dance on it, you won’t sink, if you stand, your feet will sink to the bottom! 

 


