Grammar stage chemistry outline

A couple of caveats:

1. I’m not a chemist!  Please let me know if you find errors in this, or have suggestions to make it more usable.

2. I have not noted a time frame on the spreadsheet.  Science is our “swing” subject:  if we are getting really behind, or have to miss a day because of illness, we skip science.

The books I am using are all discussed in The Well-Trained Mind.  They are:

Mebane, Robert C., and Thomas R. Rybolt. Adventures with Atoms and Molecules, Book I: Chemistry Experiments for Young People. Springfield, N.J.: Enslow, 1985.

Mebane, Robert C., and Thomas R. Rybolt. Adventures with Atoms and Molecules, Book II: Chemistry Experiments for Young People. Springfield, N.J.: Enslow, 1987.

Newmark, Ann. Eyewitness Science: Chemistry. New York: Dorling Kindersley, 1994.

Taylor, Charles, gen. ed. The Kingfisher Science Encyclopedia. New York:  Kingfisher, 2000.

Experiments on the accompanying spreadsheet are designated by the book volume and number assigned in the book.  For example, the first experiment in Adventures with Atoms and Molecules I is called “Do Molecules Move?” and is listed on my schedule as AAM1-1.  The Eyewitness Science: Chemistry book is referred to as “DK” and The Kingfisher Science Encyclopedia I call “KSE”.  We didn’t do a lot of reading – too abstract!  We use the KSE and DK mostly for definitions and drawings.

Notes:

1. We used colored gumdrops and designated white as hydrogen, orange as carbon, etc., for consistency.  I photographed the models for the kids’ science notebooks; they also drew them.  For fun, we made a model of a larger molecule, octane, which has 8 carbon atoms surrounded by 18 hydrogen atoms.

2. This polarity is not the same as magnetic polarity.  Here, if a molecule has charged ends (either positively or negatively), it will repel a molecule with neutral ends (and vice-versa).  

To illustrate this you will need to two identical pairs of gloves of one color, and two identical pairs of glove of another color, for a total of four pairs. In our example, I put purple gloves (charged ends) on one child, and pink gloves (neutral ends) on another.  They then “pretended” to push each other away.  I then put one purple glove (from the second pair) and one pink glove (from the second pair) on the hands of my third child.  Since she had one charged end and one neutral end, she was able to hold hands with both of them (obviously, the purple went with purple and pink with pink).  We photographed each step and the kids wrote a small “story” about how water and oil didn’t get along until soap came along and got them to mix.

3. Present the children with a large pile of each of the following, in this order:

· Duplo Legos of different colors

· Beads of different colors

· Decorating sugar of different colors

· Food coloring drops of different colors

Have the children separate each pile by hand into the different colors.  As they move to smaller and smaller objects, the task should become more tedious and difficult.  What you want them to see is that separating things gets harder and harder as the particles get smaller and smaller; when they are as small as molecules division is impossible to do by hand, and so chemists have other ways of separating and analyzing substances.

4. Make sugar water, salt water, “Lego water” and “bead water”.  Have them observe the difference between the four – which dissolved?  Which did not?  Were the ones that did not dissolve clear all the way through?  This helps define a solution for them.

5. I ground up chalk to make chalk dust and made a fine suspension with it in water for filtering.  I also used high-pulp OJ.  Coffee filters let some of the chalk dust through, and my sieve worked fine with the OJ.

6. I used bottles of vinaigrette I had in my refrigerator.  Just make sure the caps are screwed on securely!  They should be somewhat familiar with emulsions from the experiments on polarity.  After you have finished the unit on chemical analysis, it would be fun to give the kids a glass of saltwater with sand in it and see how they could analyze it (first, let the sand settle  - or filter - out, then evaporate the water to separate the salt).

7. These are the only quick and easy ways I could come up with to demonstrate concentration – you either increase the surface area of the substance or the strength of the reactant.  

What you will want to do is dissolve 2 Alka-Seltzer tablets in two glasses of water that are the same temperature.  The only difference will be that one tablet will be whole and the other will be crushed.  The crushed one will dissolve faster.  

Another thing you could do is test the reaction of baking soda and vinegar, using increasing amounts of baking soda in consistent amounts of vinegar.  Have the children observe the intensity of the reaction.

8. To give the kids a very simple idea of a reaction, give them an assortment of Scrabble tiles or alphabet blocks.  Create a long word out of the letters (such as SUBSTANCE) and then see how many other words they can create using those letters (such as BUSTS/CANE, NEST/BUS/CAN, etc.).  This demonstrates the breaking of the bonds between the atoms in the original molecule and the rearrangement of those atoms into new molecules.  Other word groups could be: MIXTURE (mix/true), CHEMISTRY (chest/miry), ELEMENT(melt/nee) and so on.

9. Another photo opportunity!  Have the children behave like the particles in different states of matter.  As a solid, they should be tightly packed (mine were hugging) so that they can’t really move.  As a liquid, they can be further apart and moving.  As a gas, they can be running, jumping and (gently!) colliding.  This was another little booklet.

10. Empty an eggshell by poking a pinhole in each end.  Blow out the yoke.  Plug one end with clay, fill the eggshell with water and plug the other end.  Set the egg in a cup in the freezer.  When the water freezes it will expand and crack the eggshell.  This was from Janice VanCleave’s Earth Science for Every Kid (New York: Wiley, 1991) and demonstrated weathering.

11. You’ll need an instant read thermometer to do this.  My father found one that was in degrees Celsius, and went from below 0 to above 212.  We also used this to measure the temperatures in the exo- and endothermic reactions.

12. This was from the same Janice VanCleave earth science book.  Suspend a yardstick from its center so that it is balanced.  Attach two inflated balloons (they should be the same size), one at each end; rebalance the yardstick.  Gently pop one balloon.  As it deflates, the other end of the yardstick should sink down.
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