Grade 7 Cluster 2:  Particle Theory of Matter
7-2-01:  Use appropriate vocabulary related to their investigations of the particle theory of matter. (Concentration, dilution, particles, density)

7-2-06:  Describe the particle theory of matter
7-2-13:  Differentiate between pure substances and mixtures by using the particle theory of matter

1. Preparation & List of Material
4 aluminum pie plates
10 Q-tips
3 types of milk (different fat content)
4 Different food coloring
Water
Dish soap


2. Safety
All materials are non-toxic and there is no use of fire
Caution of hot milk


3. Introduce Particle Theory of Matter:  Today we will be exploring fluids further to better understand the particle theory of matter.


4. Demonstration
Pour 3% milk in one of the plates
Put two drops of each food coloring in the middle of the plate in the form of a circle.  Observe what happens to the food coloring.
Prediction:  What do you think will happen if we add a drop of soap in the middle?
Use a Q-tip to put a drop of soap in the centre of the plate
Observe what happens to the food coloring
Ask: who has an idea about why that happened?
Write down the different guesses on the board.
Repeat experiment using skim milk, have students make predictions
Observe and go over their predictions and explanations

5. Explanation
Building of their explanation we will write on the board the particle theory of matter:  
- Milk is mostly water but also has fats,  proteins, and various vitamins and minerals
- Dish soap interacts with the fat in the milk, breaking the bonds of the milk particles
- The food coloring shows what is happening in the milk
- When bonds are broken, the particles spread out pushing the food coloring around
- The food coloring can now move freely in the milk

6. Knowledge
Write out the Particle Theory of Matter
-  Matter is made up of tiny particles
-  Particles are held together by very strong bonds
-  Particles are in constant motion
-  There are empty spaces between the particles
-  Each substance has unique particles

7. Comprehension
What do you think will happen if we use the 33% milk?
Repeat experiment using 33% milk, have students make predictions and explain why with their new knowledge of the particle theory of matter
Observe and reinforce their explanation


8. Analysis
How can we make the food coloring spread faster without changing the type of milk?
Repeat the experiment with heated milk and observe and add the following to the particle theory of matter:
- Temperature affects the speed of the particles.  The higher the temperature, the       faster the speed of particles


9. Synthesis
List examples of where this theory can be applied.  
-Washing dishes
- Laundry
- Brushing teeth
- Other cleaning supplies


10. What happens if we use water instead of milk?
What would happen if we use an all-purpose cleaner instead of dish soap?
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