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UNIVERSITY STUDIES




Master Syllabus

Course: CHM 130, Chemistry and the Environment
Cluster Requirement: 2A, Science of the Natural World
This University Studies Master Syllabus serves as a guide and standard for all instructors teaching an approved course in the University Studies program.  Individual instructors have full academic freedom in teaching their courses, but as a condition of course approval, agree to focus on the outcomes listed below, to cover the identified material, to use these or comparable assignments as part of the course work, and to make available the agreed-upon artifacts for assessment of learning outcomes.

Course Overview:

CHM 130 is an introductory chemistry course, where non-science majors are exposed to the basic concepts related to the field of environmental chemistry.  Topics currently covered include basic chemical principles, the science of sustainability, the chemical needs of living things, the affects of human population on the environment, the hydrologic cycle,  the foundations of soil, nutrient cycling through ecosystems, energy from fossil fuels, nuclear power and renewable energy, global climate change, sources of atmospheric, land and water pollution.  In general, students will learn the terminology and chemical principles appropriate to the topics listed above, and will consider human interactions with or practical applications of the topic area.  Material may be presented through lectures, readings, examination of case studies, guest lectures, or online or face-to-face discussions.  Student learning may be assessed through exams, research papers, contributions to discussions, poster presentations, or other assignments.

Learning Outcomes:

Course-Specific Learning Outcomes:
After completing the course, students will be able to:

1. Understand and use specialized vocabulary specific to the chosen topic.

2. Explain basic chemical principles relevant to the environmental topic(s).

3. Apply those chemical principles to understand observations of the natural world.

4. Discuss how the environmental principle of sustainability interacts with human concerns.
University Studies Learning Outcomes:  Cluster 2A, Science of the Natural World.  

After completing the course, students will be able to:

1. Recount the fundamental concepts and methods in one or more specific fields of science.

2. Explain how the scientific method is used to produce knowledge.

3. Successfully use quantitative information to communicate their understanding of scientific knowledge.

4. Use appropriate scientific knowledge to solve problems.
Examples of Texts and/or Assigned Readings:

The following are some texts that are used in currently-offered sections.  Some topics do not use a textbook because an appropriate book does not exist.  As new topics are developed, different books may also be used.

Wright, R.T. & Boorse, D.F., Environmental Science: Toward a Sustainable Future, Benjamin Cummings Publishing Co., San Francisco, USA.
Example Assignments:
All faculty will use exams to assess some of the Cluster 2A learning outcomes.  Additional assignments that may be used to assess one or more outcomes include presentations, and research papers.  Examples of exam questions and assignments relating to each outcome are given.

Outcome 1. Recount the fundamental concepts and methods in one or more specific fields of science.
Exam questions:

The concept of sustainability as applied to marine resources means we will manage these resources to

A.) maximize harvest of commercially valuable species.

B.) maintain only recreationally important species.

C.) maintain only the commercially valuable species.

D.) maintain viable populations of all fish species.

E.) maintain only those species having little or no commercial or recreational value.
Minerals in soils provide plant producers with:

A.) chemical nutrients

B.) water

C.) glucose

D.) carbon dioxide

E.) energy

Light radiation strikes a sandwich of two layers of silicon and dislodges electrons from one layer which are then picked up by the other layer causing production of an electric current. This best describes;
A.) active solar heating systems.

B.) passive solar systems.

C.) photovoltaic cells.

D.) flat-plate solar collectors.

How is thermal pollution produced during generation of electricity? How does it harm the environment?
What are the unusual properties of water that make life possible?
Explain how a fossil fuel is formed.

You have been placed in charge of the U.S. energy policy for the next two decades. Outline your plan to reduce the U.S. dependence on fossil fuels and move toward energy self -sufficiency.

Outcome 2. Explain how the scientific method is used to produce knowledge.

Exam questions: 

Read the following editorial from Chemical and Engineering News, Sept. 10, 2007, Regarding global warming.  Answer the subsequent questions.

1. Identify two facts in the editorial.

2. Identify two opinions in the article.  Whose opinions are they?

3. What is the main point of the article?
4. Does the fact that the author is a chemist make a difference?  Why or why not?

5. What is your opinion and why?

6. Identify the peer reviewed references used by the author.  Do the articles correspond with the editorial opinion of the author.

Recently there has been a wave of television and print advertisements touting the “Pickens Plan” for energy independence. (see www.pickensplan.com)  Your assignment is to provide your reader with the following information.

1. What is the “Pickens Plan”?

2. Who is the person that authored this plan (i.e. what is his/her life story, what industry is he/she involved in, how does he/she currently make their living, etc.)?

3. Will the plan work?  What peer reviewed evidence do you have to confirm this?
4. What peer reviewed evidence do you have 
Answer Format

The answers should fit together in story format like you are trying to explain the Pickens Plan to your family and your point(s) of view on the plan.  You should include the references with your answers which have driven you to your point of view.

Outcome 3. Successfully use quantitative information to communicate their understanding of scientific knowledge.

Exam questions:

Solid waste inventory, keep track of your solid waste for 5 days. They do not have to be five days in a row, but the overall picture should be fairly typical. Remember that anything you recycle is still "waste" as far as your life goes, as reycling despite the fact that it is a more desirable result of being finished with something still has an environmental cost.
Estimate the total amount of waste in each category. You may keep track by number of pieces, or by pounds or by grams. (Create a table showing your results).
1. Convert each category to pounds:

Sheet of paper .0073 pounds

Average two section newspaper .80 pounds

Average magazine .40 pounds

Soda can .040 pounds

Plastic soda bottle .040 pounds

Average glass bottle .50 pounds

Paper or styrofoam cup .0048 pounds

Paper or plastic bag .050 pounds

Estimate the other stuff the best you can
2. Add up the total and multiply by 73 to give the amount of solid waste you will generate in a year in pounds (assuming your 5 day total was typical).
3. Divide that number by 2,000 to give the figure in tons you produce in a year.
4. The average density of solid waste is 3.85 lbs/cubic foot. How many cubic feet of trash do you generate per year? (Divide your total solid waste (in pounds -#1) by 3.85 to get the figure.

5. Assuming that you are average, how much solid waste is generated each year in the U.S.? To get that number multiply your waste tonnage (#2) by 300,000,000 people (the current U.S. population).

6. How deep, in feet, would a national landfill of one square mile (a mile on each side) be filled with your figure for national solid waste? (To get this figure, divide your value from question #5 by 53,800 tons/ft.).

7. The actual tonnage of solid waste produced was 180,000,000 tons per year. Suggest reasons for any discrepancy and discuss the significance of your total and the actual national total.

Outcome 4. Use appropriate scientific knowledge to solve problems.

Exam questions
:
How should humans alter our waste disposal practices in order to abide by the First Principle of Sustainability?
Make a list of 10 things that you can do personally to reduce your overall personal water use.

What are two arguments for and two arguments against the use of nuclear power?
Sample Course Outlines:
Chemistry & the Environment
	Week
	Topics

	1
	Basic Principles of Chemistry

	2
	Science and the Environment: Sound Science, Sustainability & Stewadship.

	
	Economics, Politics & Public Policy

	3
	The Basic needs of Living Things

	4
	Sustainable Use and Restoration of Living Things

	5
	Water: Hydrologic Cycle & Human Use

	6
	Soil: The Foundation 

	7
	Energy from Fossil Fuels

	8
	Nuclear Power

	9
	Renewable Energy

	10
	Global Climate Change

	11
	Atmospheric Pollution

	12
	Water Pollution and its Prevention

	13
	Solid Waste Disposal and Recovery

	14
	Hazardous Chemicals Pollution Prevention


�For both these short answer response and case study questions, it would be great to have an understanding of whether there is partial credit and how the responses to these questions are evaluated.  This information is not required, but strongly encouraged.





