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ESSENTIAL QUESTIONS:

What is a molecule?

What are the states of matter?  What are examples of each?

What do the molecules in the different states of matter look like (how are they arranged)?

What is conduction?  What are some examples?

How is heat conducted in matter?
What are translational, rotational, and vibrational motion?
How do changes in states of matter happen?
Useful Websites/Videos:
www.nclark.net  under the “Chemistry” tab has a lot of great labs, activities, and worksheets for a variety of chemistry concepts

http://bhs.smuhsd.org/bhsnew/academicprog/science/chemistry1_2/bhschemframe.html has a lot of labs and worksheets on a variety of chemistry topics from a teacher in California

http://www.youtube.com/watch?v=EH5v54dmb5U Molecules in Motion song on YouTube.  You can convert this file to an mp4 and e-mail it to yourself so you can play it at school using the zamzar website 

http://www.youtube.com/watch?v=zh7llBktTac Bill Nye phases of matter video from You Tube. You can convert this file to an mp4 and e-mail it to yourself so you can play it at school using the zamzar website.

www.zamzar.com allows you to convert videos from youtube so you can play them at school, where you cannot access you tube.

United Streaming Video:  Physical Science Series:  Phases of Matter

http://www.iit.edu/~smile/ Check out the chemistry index.  There are several labs, demos, and activities addressing states of matter and many other concepts.
http://phet.colorado.edu/simulations/sims.php?sim=States_of_Matter This is a really neat online interactive simulation for states of matter, showing how the molecules change in different temperatures, phase changes, and states of matter.  There are several labs to go with it from other teachers that have used it.

http://antoine.frostburg.edu/chem/senese/101/index.shtml This website has a lot of useful chemistry simulations, tutorials, and construction kits.  

http://teacher.scholastic.com/activities/studyjams/matter_states/ This website provides a very basic video, sing-along-song, and quiz on the states of matter.
Activities/Discussions:

Have students be molecules.  Have them run around at varying speeds, in varying spaces to illustrate how molecules move in different states of matter, and how changing volume and temperature can affect them.

Draw pictures of the states of matter, showing the movement and arrangement of molecules.  Give examples of each state.

Create models that show changes in disorder for the following conditions:  water at -5 degrees C, water at room temperature, water at 75 degrees C and above 100 degrees C.  

Act out or create flipbooks to show motion of particles in solid, liquid, and gas.

Have students predict what will happen as you move a liquid, a solid, and a gas from one container to another.  

Have students write and share stories involving everyday interactions with solids, liquids, and gases.

Discuss how metal spoons in a pot on a stove gets hot, while a plastic one does not.  

Demonstrations/Kits:
Begin with several ice cubes.  Illustrate the phase changes of the water as it is heated from solid, to liquid, to gas.  Predict and explain what is happening.
Put 5 drops of vanilla extract in a balloon.  Inflate the balloon and tie it shut.  Then have students smell the balloon, and describe what they notice.  Ask them what the smell tells them about the particles of vanilla extract.  (the students will smell the vanilla, which will tell them that the particles move through the walls of the balloon).
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Flinn Scientific Ice Melting Blocks Demo- Decisively demonstrate heat conductivity in less than 30 seconds! Touch the identical-looking blocks. One feels cold to the touch, the other feels warm. Place an ice cube on each block and watch as one ice cube rapidly melts. Which block melts the ice cube-“cold” or “warm?” The result will be unexpected! Students will be amazed when they see the “cold” block melting the ice cube remarkably faster than the “warm” block. How is this possible? The “cold” block is a heat conductor-it easily transfers heat energy. The “warm” block is an insulator. An unmistakable discrepant event that is sure to clarify the difference between a heat conductor and a heat insulator. Instructions provided. Block dimensions: 10 cm x 10 cm.  Catalog #AP6488
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Flinn Scientific Molecular Motion Demo- Help your students visualize molecular motion concepts with this dramatic demonstration device. Just pour the simulated molecules (BBs) into the clear acrylic chamber and focus it on your classroom overhead projector. By varying the number of molecules and movement of the apparatus, you can illustrate the structure of substances in various states such as solid, liquid, or gas. Random molecular motion, molecular distances, kinetic theory and molecular structure of specific substances can all be illustrated with the same device.

The kit includes the reaction chamber, the BBs and teacher notes.  Catalog #AP6466

The Expanding Bag Demonstration (from 39 Dazzling Experiments With Dry Ice by Brian Rohrig):

Materials:  Dry Ice, Insulated gloves, Gallon size freezer bags, Latex rubber gloves, Large balloon
Using gloves, place a marble size (or smaller) piece of dry ice into the freezer bag.  Seal the bag.  Observe how the bag expands as the solid sublimes to a gas.  You can also try this in the glove or balloon.

Cutting a Block of Dry Ice in Half (from 39 Dazzling Experiments With Dry Ice by Brian Rohrig):

Materials:  Dry Ice (size that will fin under the metal clip of a clip board), insulated gloves,
               clipboard with metal clip
Allow the clip from the clipboard to rest on the piece of dry ice.  In several minutes, the clip will have completely passed through the dry ice, cutting it in half.

Explanation:  Pressure is not responsible for this effect.  Try applying pressure on the dry ice with the edge of a plastic credit card.  It is much more difficult to slice the piece of dry ice in half with plastic than with metal, because metal conducts heat much more efficiently.  The room temperature metal will transfer its heat much more readily than plastic, because it is an insulator.
Demonstration:  How Temperature Affects the Speed of Molecules
Materials:  2 heat-resistant glass containers, water, stove/hot plate, food coloring, ice cubes

Procedure:  

1.  Heat up approximately 200 mL of water to just below boiling.  Pour into the first container.

2. Into a second container, pour some cold water from the tap and add ice cubes.  Remove ice cubes after approximately 1 minute.

3. Add a single drop of food coloring to each glass.  Observe

Explanation:

This is a good experiment to observe the effects of temperature on the speed of molecules.  Temperature is a measure of how fast the molecules in a substance are moving.  The food coloring diffuses much faster in the hot water because molecules are moving much slower, therefore the food coloring takes much longer to diffuse.  It is also interesting to note that the food coloring sinks to the bottom of the water, showing that it is more dense than water.
