Gas Exchange

Subject: Biology

Benchmark: Parthenon

Standards: S2b, S4a, S4b, S4d, S5f, 2A1, 4A2, 4B5

TOPIC: Gas Exchange
MAJOR IDEA:  The Parthenon is under attack from pollution each day and has been for hundreds of years.  In the same way, each day air pollutants attack the human body mainly through the respiratory system.

SUGGESTED AIMS:

· How does the respiratory system work?

· Why is the respiratory system important?

· How is the human respiratory system different from that in other organisms?

VISUAL EXAMPLES:

· Show images of pollution from cars, smokestacks and other sources. 

· Show pictures of lungs polluted by black soot from living in cities.

· Show the air handling system from a building and the filters used in these systems.

· Show students rust to demonstrate oxidized iron similar to that found in hemoglobin.  

SUGGESTED ACTIVITIES:

· Place white cotton in the exhaust pipe of a car and watch as it turns black.  Use a diesel car for actual particles in the cotton balls.  The same can be done with a smoker and a tissue.  

· The Greek gods in mythology lived in all parts of the universe.  Some lived in the ocean, other high in the air or deep underground.  They did not need air or even to actually breath.  As they had children with mortals, heroes were created and some were blessed with special abilities such as the ability to breath underwater.  Discuss with students why many of the physical traits associated with the gods is not really possible for humans. 

· Using glass jars and cotton, have students build a lung.  Compare this with air filters in the air handling system for a building?  How are they similar and different?  Why is air handling necessary in a large building?

· Discuss with students how air pollution can affect other organisms.  Is it as great a problem to single celled organisms?

· Discuss with students why some of their blood is reddish and other is bluish. Why when they are cut does the blood look reddish?  Is this phenomenon true for all people?  Did the Greek gods and heroes bleed red?  How about the monsters and other fabled creatures of mythology?

· Both Oxygen and Carbon Dioxide are invisible.  Show students the process of respiration without gas exchange by burning a candle in a sealed glass cup.  Though the candle burns out they cannot see a great change. Ask them to explain what is happening.  How can this be resolved by adding in a gas exchange mechanism such as a port for air?

· Chart the effects of air pollution on the human body and then on the Parthenon and other structures.  How does the body respond to and/or combat air pollution?  How does the structure of the Parthenon respond to air pollution?  How do people and technology help combat the effects of air pollution on the Parthenon?

RESOURCES:

· http://www.mistral.co.uk/hammerwood/elgin.htm This page has many good pictures of the Parthenon.

· http://old.jccc.net/~jjackson/part.html This page has many good pictures of the Parthenon with a good discussion.

· http://lilt.ilstu.edu/drjclassics/lectures/ParthenonMarbles/marbles.shtm This page has examples of marble from the Parthenon.   

· http://gened.emc.maricopa.edu/bio/bio181/BIOBK/BioBookRESPSYS.html This page is an on line Biology book dealing with respiration.

· http://www.stemnet.nf.ca/~dpower/resp/main.htm This is a Biology page about human respiration 

· http://www.ultranet.com/~jkimball/BiologyPages/P/Pulmonary.html This is a Biology page about the human respiratory system with pictures.

· http://www.borg.com/~lubehawk/hrespsys.htm This is a Biology page about the human respiratory system with pictures and good details.

· http://www.wri.org/wri/wr-98-99/airpoll.htm This page discusses air pollution’s effect on health.

· http://www.lungusa.org/air/envairpolex.html this page discusses air pollution and how it affects breathing.

· http://www.slocleanair.org/air/aq-health.asp This page discusses various pollutants and their effect on the human body.

· http://www.umwa.org/blacklung/intro.shtml This page discusses black lung disease.

HOMEWORK:

· http://www.dec.state.ny.us/website/dar/index.html Go to the New York State Department of Environmental Conservation to find out about air quality.  How is New York City air quality compared to the rest of the state?  How is it compared to other cities in the country?  How does it compare to air quality at the Parthenon? Make a chart and share with the class.

· Have students keep track of the air in their home.  How is it treated?  Can they notice differences as weather changes?  Do they notice differences as the number of people in the house changes?  How does it change with activities in the house such as cleaning, cooking or washing things?

· Most life in the ocean can be found in coastal waters.  The blood in organisms is similar to ocean water for the single celled organisms that began there.  Ask students to write a paper about how blood is similar to and different from water.  How do blood pigments change the water of the blood to help gas exchange? 
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