CHEMISTRY FOR THE CONCERNED WORLD CITIZEN
(CH 102)

COURSE OUTLINE

SPRING SEMESTER 2010
Bülent Terem

Required Text Book:


Eubanks, L.P.; Middlecamp, C.H., Pienta, N.J., Heltzel, C.E., and Weaver, G.C.,  Chemistry in Context: Applying Chemistry to Society, McGraw Hill, Fifth Edition, 2006.
Other Required Course Materials:



A module from a course developed by Jordan, T., and Kallenbach, N., 




“Molecules of Life” (MOL); materials will be posted on the web. 




Clickers:

Available for purchase at the book store (needed at all times during class).
Web Pages:

http://bterem.pageout.net



Announcements; lecture highlights; exam solutions; sample exams


[image: image1]
Course Objectives:

This is a one-semester course during which a number of environmental issues, familiar to most college

students, are explored from a chemical perspective providing the students a conceptual background
necessary for a full understanding of environmental and socio-economical implications of these issues.

Discussions of ozone layer depletion followed by global warming / the greenhouse effect, will lead to a

molecular approach to be adopted for the rest of the course. In the foregoing discussions students will be

able to understand the molecular basis of all the processes. In the same context molecular changes,
which accompany energy absorption, will be discussed. Environmental issues caused by acid rain will be
a basis to investigate water at the molecular level as well as cellular and ecological levels. Concepts
related to the chemistry of solutions will be introduced at this stage.

As the course progresses, larger molecules will be the topic of discussion. Synthetic polymers of small

carbon compounds will shift the emphasis to industrial chemistry and consequently to industrial waste,

which will allow us to go into the concept of biodegradability. At this juncture the course will take more

of a biological flavor while retaining the molecular basis. Enzymatic reactions will be discussed, and the

roles of enzymes will be compared to those of non-biological catalysts. General principles of enzyme
inhibition will be explored with familiar specific examples such as HIV protease inhibitors, which will

take the biological content of the course to its logical conclusion, namely drug design. Aspirin will be

compared to Vioxx, a drug manufactured by Merck and recalled a few years ago due to some side effects.

The students will have a chance to reevaluate their views on the pharmaceutical industry based on some

specific examples given in the course, and others they will have researched themselves. 
In sharp contrast to the studies of large molecules, the last four lectures of the semester will illustrate a change of “scale” and will be devoted to processes which take place at the nucleus of the atom. The large energy changes occurring in nuclear reactions allow such processes to be utilized in power plants as well as in warfare agents.  The course is likely to convince the students how molecules, large and small, have such a profound impact on eco-systems. With the increased awareness gained from the course, it is hoped that the students, in the short and long term, will work towards reducing the unfavorable aspects of this impact.

The specific learning outcomes expected from the course are listed below: 

· Learn the chemical basis of environmental changes such as global warming / the greenhouse effect and ozone layer depletion
· Learn to quantify chemical substances using different parameter such as mass units, number of particles, and moles
· Understand chemical and physical basis of the role of water in maintaining temperate living conditions

· Learn to express acidity using various parameters

· Be aware of the consequences of acid rain

· Learn to identify polymers in terms of their monomeric units

· Distinguish between biodegradable and non-biodegradable compounds and recognize any possible ecological impact from them
· Understand how enzymes and other catalysts work

· Understand the general principles of enzyme inhibition and recognize how this concept can be utilized to fight diseases

· Understand the principles of nuclear decay

· Have a full grasp of the origin and various uses of nuclear power
Exams and Grading:
Three 45-minute midterms, clicker quizzes (no make-ups), homework assignments, class discussions, and a ninety minute comprehensive final. 




Course Grade (all grades in percentages)




=
+ .20 (average of the three midterms)





+ .20 (average of the two highest midterms)





+ .23 (average of clicker quizzes)

+ .07 (class discussion/presentation grade)





+ .30 (final exam)

Letter grades are assigned on the basis of the following scale:




A   > 85




B       84 – 75



C       74 – 65



D       64 – 50



F   <  50
In order to pass the class, a student must score higher than 30% in the final exam and higher than 40% in 

clicker quizzes, regardless of all other exam scores.
Office Hours:



WF  11:00 – 12:00 and/or by arrangement

Office:




Castle Hall 103

(Ph: 735-4806)




e-mail:


bterem@chaminade.edu

This course is taught in accordance with Chaminade University’s policies and mission statement. Core values addressed during the semester, such as diversity, peace, equality and social justice are blended into the course. 

General policies adopted in this course are outlined in the Student Policy Manual. 

	Week
	Date
	Chapter

in Text
	Subject

	1
	1/11
	1
	Introduction… The air we breathe... Pollutants, are they all man made? Molecular formulas... 

	1
	1/13
	1
	Balancing a chemical equation... Chemicals... Elements, Atoms, Molecules, Compounds... Chemical symbols... States of matter... Chemical reactions...

	1
	1/15
	2
	Ozone: Structure; Environmental significance... Subatomic particles... Lewis structures...

	2
	1/18
	
	No class: Dr. Martin Luther King Day

	2
	1/20
	2
	Destruction of the ozone layer...  Radiation... Chloro-fluorocarbons... 

	2
	1/22
	3
	Greenhouse effect and global warming... "The Greenhouse Gases" and What's shape got to do with it?.. Molecular geometry... Molecular vibrations... 

	3
	1/25
	3
	What do we do with global warming? The carbon cycle... Quantifying chemical processes... Moles and molar masses... 

	3
	1/27
	4
	Thermodynamics: Social and molecular perspectives... Heats of reactions

	3
	1/29
	4
	Energy of life... Energy and technology... Laws of thermodynamics...

	4
	2/1
	5
	Water: Molecular structure; Physical properties... Water and energy... Ionic compounds...

	4
	2/3
	5
	Purification of water... Social and legal issues concerning water... 

	4
	2/5
	
	FIRST MIDTERM EXAM

	5
	2/7
	6
	Acid Rain... What is acidic about an acid? Acids and bases... Molarity... pH...

	5
	2/10
	6
	Acid precipitation... Ecological damage... Politics of acid rain...

	5
	2/12
	6
	Neutralizing an acidic or basic solution… Titration…

	6
	2/15
	
	No class: President’s Day

	6
	2/17
	10
	Organic chemistry clarifies a number or myths... Functional groups... Stereochemistry...

	6
	2/19
	10
	What the doctor said... Should we consult a kahuna too? Do we expect miracles from drugs?

	7
	2/22
	9
	Polymers... Monomeric units of polymers... Polyethylene...

	7
	2/24
	9
	Chain branching... Important polymers...

	7
	2/26
	9
	Condensation polymers... Polyamides... "Paper or plastic?"

	8
	3/1
	9
	Polymers and ecology...

	8
	3/3
	8
	Sun: The ultimate source of energy...  Heat transfer... Is water also a heat source?

	8
	3/5
	8
	Electrochemistry and electron transfer...

	9
	3/8
	8
	Cells and batteries...

	9
	3/10
	
	Review

	9
	3/12
	
	SECOND MIDTERM EXAM

	10
	3/15
	MOL-1
	Enzymes: What are their biological roles?… How does a chemical reaction occur?..  

	10
	3/17
	MOL-1
	Reaction rates… Reaction profiles… How does a catalyst work?.. Catalytic converters… Why are metals used in catalytic converters?.. 

	10
	3/20
	MOL-1
	How does a metal surface catalyze a chemical reaction?..

	11
	3/22-3/26
	
	Spring Break

	12
	3/29
	MOL-2
	Comparison of metal catalysts and enzymes… The stages of enzyme function…

	12
	3/31
	MOL-2
	HIV Protease: Aspartic acid protease enzymes…

	12
	4/2
	
	No class: Good Friday

	13
	4/5
	MOL-2
	The catalytic mechanism of HIV protease

	13
	4/7
	MOL-2
	Inhibiting enzyme functions: HIV protease inhibitors

	13
	4/9
	MOL-3
	Drug design by enzyme inhibition… What makes an effective enzyme inhibitor?..

	14
	4/12
	MOL-3
	Aspirin and “Super Aspirins”… Aspirin is a “suicide inhibitor”…

	14
	4/14
	MOL-3
	The COX-2 Inhibitors…

	14
	4/16
	10

MOL-3
	How are new drugs tested and approved? 

	15
	4/19
	10
	Hormones… Steroids… “The pill”… Ethical issues…

	15
	4/21
	
	THIRD MIDTERM EXAM

	15
	4/23
	7
	Origin of radioactivity… -, -, and -rays…

	16
	4/26
	7
	The problem of nuclear waste… What to do about it?

	16
	4/28
	7
	Nuclear fission… Hazards of radioactivity…

	16
	4/30
	7
	Is nuclear energy really environmentally friendly? Are nuclear weapons the next step from a nuclear energy program?  Global issues… 

	
	5/6
	
	FINAL EXAM (Thursday; 10:30)
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