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Course Syllabus

Chemistry in the Environment

CHEM 101

I.
Introductory Information

A.
Department:


Chemistry

B.
Catalog Number:

CHEM 101

C.
Course Title:

Chemistry in the Environment

D.
Credits:


3

E.
Clock Hours/Week:

4 (2 hours lecture, 2 hours laboratory)

F.
Overlays


None

G.
Prerequisites:
None.  Does not satisfy requirements for a natural science major or minor.

II.  Course Description

A. Catalog Description:

Designed to provide students with an introduction to chemical principles as they apply to important issues in everyday life.  The American Chemical Society program Chemistry in Context serves as the basis.  The laboratory experience emphasizes the scientific method and is designed to reinforce the topics from the lecture.  Students make real world measurements as part of investigations of their environment and the applications of chemistry to their lives.  Designed for students who have had no or limited high school chemistry. Fulfills general education natural science requirement.

B. Comprehensive Description:

The American Chemical Society program “Chemistry in Context” is designed to present chemical principles on a “need to know” basis as part of a discussion of environmental issues facing society.  This approach allows the students to better see how these principles apply to their world. This approach also provides an opportunity for the students to develop their critical thinking skills and presents the chance for the development of the ability to assess the risks and benefits as each societal issue is discussed.  The goal of this presentation is the development of informed citizens that are better able to make informed decisions regarding technical and environmental issues throughout the rest of their lives.

The content of this course relates to standards of the National Council for Accreditation of Teacher Education (NCATE) and the Interstate New Teacher Assessment and Support Consortium (INTASC) Standards.  The course addresses Unit Standard One: Subject Matter - 

"The teacher understands the central concepts, tools of inquiry, and structures of the discipline(s) he or she teaches and can create learning experiences that make these aspects of subject matter meaningful for students."

III.
Exposition

A. Objectives:

Upon completion of the course, students will be able to do the following:

1.
Demonstrate an understanding of the history and basic principles of chemistry, and demonstrate an awareness of the application of chemistry to everyday life.

2.
Demonstrate their knowledge of chemical safety and the ability to perform an informed risk assessment analysis.

3.
Apply their chemical knowledge in such a way as to make informed decisions regarding important environmental issues.

4.
Demonstrate an understanding of the scientific process, in particular the collection and analysis of data in the laboratory.

5.
Relate to and understand environmental issues that are present throughout the world.

B. Activities and Requirements:

1.
The history and development of chemistry will be presented in conjunction with each topic during the course of the semester.  Students will be assessed on objective III.A.1 through the inclusion of historical questions on quizzes and exams; and through writing activities regarding the application of chemistry to everyday life.

2.
As each new topic is presented in the course, students will be introduced to the appropriate chemical principles.  Students will participate in discussions of the applications of these principles to the topic at hand.  Students will be assessed on objective III.A.2 through the inclusion of safety and risk assessment questions on quizzes, exams and laboratory activities.

3.
The format of the course involves discussion of the application of chemical principles to many issues facing society.  In addition to participation in these discussions, students will be assessed on objective III.A.3 through the inclusion of questions on exams, quizzes and laboratory activities.

4.
Students will be introduced to the scientific method and will collect data that pertains to the societal issues discussed in class.  Students will be assessed on objective III.A.4 through the weekly evaluation of their laboratory activities.

5.
The format of the course involves discussion of how chemical principles apply to global issues involving people and the environment.  In addition to participation in these discussions, students will be assessed on objective III.A.5 through the inclusion of questions on exams, quizzes.

The students will attend all lectures and laboratories.  Lectures will consist of approximately equal time devoted to presentation of new material, discussion of course topics, and problem solving.  Students will complete all assignments and examinations/quizzes.  In the laboratory, students will record and organize data, analyze data (including graphical analysis) and prepare an analysis of the data stating how the information applies to the topic under study.  Laboratory activities will consist of mainly experimentation and data collection and analysis using small group activities.

C. Major Units and Time Allotted:

1.
Lecture Units

The following units are representative of but not limited to the information to be covered.

a.
Unit 1- The Atmosphere and the Ozone Layer


(5 hours)

b.
Unit 2- Global Warming, Energy, and Society


(5 hours)

c.
Unit 3- Water and Acid Rain




(4 hours)

d.
Unit 4- Nuclear Energy





(4 hours)

e.
Unit 5- Energy from Electron Transfer



(3 hours)

f.
Unit 6- Plastics and Polymers




(3 hours)

g.
Unit 7- Nutrition






(4 hours)

h.
Unit 8- Basic Pharmaceutical Chemistry



(2 hours)


2.
Laboratory Units

The following units are representative of but not limited to the experiments to be covered during the semester.


a.
Unit 1- Preparation and Analysis of Atmospheric Gases

(2 hours)


b.
Unit 2- Chromatographic Study of Felt Tip Pens


(2 hours)


c.
Unit 3- A Spectroscopic Study of Colored Solutions

(2 hours)


d.
Unit 4- Chemical Bonds, Molecular Models and Molecular 




Shapes







(2 hours)


e.
Unit 5- Chemical Moles: Converting Baking Soda to Table




Salt







(2 hours)


f.
Unit 6- Comparison of the Energy Content of Fuels

(2 hours)


g.
Unit 7-pH Measurements of Common Substances, and




What is the pH of Rain




(4 hours)


h.
Unit 8- Reactions of Acids with Common Substances

(2 hours)


i.
Unit 9 - Solubilities: An Investigation



(2 hours)


j.
Unit 10 – Chemical Reactions and Electricity


(2 hours)


k.
Unit 11 -Classification and Identification of Common Plastics
(2 hours)


l.
Unit 12- Identification of Analgesic Drugs by Thin-Layer 




Chromatography 





(2 hours)


m.
Unit 13 – Synthesis of Aspirin




(2 hours)

D. Materials and Bibliography:

1.
Suggested textbook:
Eubanks, Lucy Pryde, Middlecamp, Catherine H., Heltzel, Carl E., and Keller, 
Steven W., Chemistry in Context, Applying Chemistry to Society, 6th Edition, McGraw Hill, New York, NY, 2009.

2.
Bibliographic support:



Journals



Science News



Science



Scientific American



Chemical and Engineering News



Journal of Chemical Education

Books

Baird, Environmental Chemistry, W.H. Freeman and Company, New York, NY, 


1995.

Duch, Barbara J., Groh, Susan E., and Allen, Deborah E., editors, The power of 
problem-based learning : a practical "how to" for teaching undergraduate courses in any discipline, Stylus Publishing, Sterling, VA, 2001.

Robbins, Paul, editor, Encyclopedia of environment and society, Thousand Oaks: 

Sage Publications, 2007.
IV.
Standards:

Grades will be awarded in a manner consistent with University policy, and will be based upon student demonstration of a mastery of the course material through the following criteria.

A. Lecture:

Examinations

Quizzes


Assignments

B. Laboratory:

Completion of each Laboratory Activity

Reports

Data Analyses

Assessment:  Examinations, quizzes and homework/assignments will be used to assess objectives 1 through 5 in section III A.  Laboratory reports and technique will be used to assess objective 4 in section IIIA.  Other assessment tools may be developed and used by the instructor.

V.
Rationale and Impact:

A. Reason for Proposal:

The syllabus is being revised to comply with requests from a variety of accrediting agencies.

B. Design:

The course is designed to fulfill 3 s.h. of the laboratory science general education requirements.

C. Students Permitted in Course:

The course is open to all students; however, this course does not satisfy requirements for a natural science major or minor.

D. Affect on Existing Academic Programs or Departments:

The revisions do not significantly affect existing academic programs or departments.

VI.
Cost and Staff Analysis:

A.
Effect on University Resources:

There will be no costs beyond normal yearly laboratory costs for this course.

B.
Expected Frequency and Rotation:
The course will be offered each semester of the academic year.

VII.
Date Approved by University President:

______________________________




___________

Signature of the President
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