Water Computer Simulations Teacher edition

Directions:

1. Double click on WATER icon.

2. Under “View” change to mixed
3. Under “Camera” change to front
4. Record your observations below

There is a box full of water molecules.  There is a large white ball attached to two smaller red balls.
5. What do the white structures represent in the water molecules? Oxygen atoms
6. What do the red structures represent in the water molecules? Hydrogen atoms
7. Click on the Zoom button and slide it to the left and right to zoom in and out.

8. Click on the angles button and move it around to look at different angles.  

9. Record your observations below

The water looks like the mickey mouse structure.  The hydrogens are attached to the oxygen at an angle.

10. Does the water molecule look like the one you built yesterday? yes
11. Sketch one water molecule as it appears on the computer screen.

12. Click on the play button.

13. Notice that blue lines have appeared.  These blue lines represent the Hydrogen bonds between the water molecules.

14. Where do the bonds connect?  (i.e. H-H, O-O, or H-O)   H-0
15. Why do you think a bond is formed between these two atoms?  (Hint: think back to yesterday when you hooked you water molecules together) 

The bond forms between the H and O because H is positive and O is negative and they attract to each other.
Possible ending for 43 minute period
The effect of temperature on water

1. On the left margin is a bar called options.  Click on it.

2. Find the temperature and change it to 300.

3. Press play.  

4. Record your observations below.  Make sure to explain what is happening to the Hydrogen bonds.  

The water molecules are moving around faster and the hydrogen bond are breaking and reforming.

5. Change temperature to 1000 and repeat steps 3+4.

The water is moving even faster and more bonds are breaking and reforming.

Ions in solution

1. Increase the temperature to 1000 and decrease the density to 0.5.

2. Click on insert ion.

3. You will be adding a salt.  It is made up of Na and Cl

4. What charge does the Na have? Positive
5. What charge does the Cl have?  Negative
6. Click add ion.  The Na is pink and the Cl is green.

7. Press Start.  Watch the simulation for 1 minute. Press stop.

8. What happens to the salt molecule?  Record your observations.

The Na and Cl move apart_____________________________

9. Describe how the water arranges itself around the Na (pink) and the Cl(green) and explain why this happens.

The H (red) os attracted to the Cl because the H is + and the CL is -.  The O is attracted to the Na because the O is – and the Na is +.

10. Explain why the hydrogen (red) are not attracted to the Na (pink).

The H and the Na are both + so they repel.______________________________________________________________

11. Explain why the oxygen (white) are not attracted to the Cl (green).

The O and the Cl are both negative and so they repel.____________________________________________________________

12.  Click “remove ion”
Noble gas in solution

1. Click insert ion.

2. In that window click on “Ions type” change salt to noble gas.

3. Click Add ion.

4. Press Start.  Watch the simulation for 1 minute. Press stop.

5. What happens when the noble gas is added to the water?  Record your observations.

The noble gas and the water do not attract or repel, it is like a dead particle.

6.  If water is attracted to the Na and Cl because of its charge why isn’t the water attracted to the noble gas? The water is not attracted to the noble gas because the noble gas has a neutral charge.
