Unit: 3 Lesson Plan developed for Grades 9-12
Title: Introduction to Ozone
Author: Michael Vaughan
Applies to Lesson 8: Common Misconceptions about Ozone 

http://cimss.ssec.wisc.edu/climatechange/globalCC/lesson8/intro.html
Objective
1. Students will understand that ozone exists in both the troposphere and the stratosphere.

2. Students will be able to explain that ozone in the stratosphere is important for filtering out damaging ultraviolet radiation.

3. Students will be able to explain that ozone in the troposphere is a pollutant. It can damage respiratory tissue in living organisms. 
Total Time Expected: 45 minutes
Overview

Ozone is created naturally in the stratosphere when ultraviolet light from the sun splits an oxygen molecule into two single oxygen atoms. Each of those oxygen atoms then binds with an oxygen molecule to form an ozone molecule. Unlike the ozone that occurs naturally in the stratosphere, ozone in the troposphere is an indirect result of air pollution created by automobile exhaust and emissions from factories and power plants. Human exposure to ozone may aggravate existing respiratory conditions and cause chest pain, coughing, throat irritation or congestion. Ground-level ozone is also hard on plants and animals, damaging ecosystems and leading to reduced crop yields.
Sequence 
1. students should complete and turn in “What do you about ozone?”
2. students should complete and turn in “Ozone Internet Search”

3. instructor will show the video clips students complete assessment
Supplies or references required
- access to computers and the internet

- internet search worksheet

- assessment worksheets
National Science Standards addressed
National Science Education Standards
· Earth and Space Science, Structure of the Earth System, pg. 160, Item #8: "The atmosphere is a mixture of nitrogen, oxygen, and trace gases that include water vapor. The atmosphere has different properties at different elevations."

Benchmarks for Science Literacy, Project 2061, AAAS
· The Physical Setting, Processes That Shape the Earth, pg. 73, Item #7: "Human activities, such as reducing the amount of forest cover, increasing the amount and variety of chemicals released into the atmosphere, and intensive farming, have changed the earth's land, oceans, and atmosphere."
Related URLs or recommended reading 
1. Introduction to Ozone: http://www.ucar.edu/learn/1_5_1.htm
2. About Ozone http://weather.about.com/od/climatechange/a/ozonecfc.htm
   - Video #1 video clip on the ozone layer
   - Video #2 close-up view of ozone molecules absorbing solar radiation
   - Video #3 the break-up of ozone molecules by chlorine atoms
Name:_______________________________________   Period:___   Date:_________

What do you already know about ozone?

1. True or False

Ozone is a form of oxygen.

2. Is ozone good or bad? Explain.
3. True or False

Ozone is only found in the stratosphere.

4. How does ozone interact with ultraviolet radiation?
5. True or False

Ozone is a greenhouse gas.
6. Can you accurately position the following layers of our atmosphere?
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Name:_______________________________________   Period:___   Date:_________

Ozone Internet Search   http://www.ucar.edu/learn/1_5_1.htm





(the link to Activity 21will also help)
1. What is ozone?
2. Where is ozone created naturally?

3. Where is ozone created artificially?

4. What is a diatomic molecule?

5. Draw and identify each of the following as stable or unstable:

a. Oxygen atom


b. Oxygen molecule



c. Ozone

6. What color is ozone?

7. Why is “good” ozone crucial to life on earth? 

8. Where is the “good” ozone located? How much by percent is here?
9. Where is the “bad” ozone located? How much by percent is here?
10.  Accurately position the following layers of our atmosphere
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11. What percent of the atmosphere you breathe is oxygen molecules?
12. All but one percent of the air you breathe is oxygen and nitrogen. By percent how much nitrogen are you breathing?

13. When was ozone discovered?

14.  What is the meaning of the Greek word ozein?

15.  What is the concentration of ozone found in the stratosphere measured in parts per million?
16.  At what concentration in parts per million is ozone damaging to living tissue?

17.  Is ozone a greenhouse gas?

18.  Write a numerical value for (21%) x (one million).
Name:_______________________________________   Period:___   Date:_________

What have you learned about ozone?

Read the following paragraph
Ozone is created naturally in the stratosphere when ultraviolet light from the sun splits an oxygen molecule into two single oxygen atoms. Each of those oxygen atoms then binds with an oxygen molecule to form an ozone molecule. Unlike the ozone that occurs naturally in the stratosphere, ozone in the troposphere is an indirect result of air pollution created by automobile exhaust and emissions from factories and power plants. Human exposure to ozone may aggravate existing respiratory conditions and cause chest pain, coughing, throat irritation or congestion. Ground-level ozone is also hard on plants and animals, damaging ecosystems and leading to reduced crop yields.
   1. (5 points) Write a summary of video clip #1

   2. (5 points) Write a summary of video clip #2

