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LIBERAL STUDIES COURSE APPROVAL FORM

Abeut this Jorm: Use this form only if You wish 1o have a course incjuded for Liberal Studies -
credit. The form is intended to assist you in developing your course to meet the university's
Criteria Jor Liberal Studies, and to arrange your proposal in a standard order for consideration by
the LSC and the UWUCC. If you have qucstions conmt xhe lecnx Smc ies OfIxce. 353 Suuon Hall
telephose, 357-5718. -

De mst use this form for technical, professional, or pre-professional courses or for remedial

courses, none of which is eligibie for Liberal Studies. Do mel uvse this Torm Jor sections of 1he
synthesis course or for writing-intensive sections; different forms will be available for those.

& Jmad

.

PART 1. BASIC INFORMATION

A. For which category(ies) are you proposing the course? Checkall . .
that apply.

LEARNING SETLIS

FirstInglish Composition Course
Second English Composition Course
— Mathematics

ENOWLEDGE AREAS

Eumanities: Eistory

Humaaities: Phnosophyﬂlehgmus Smdxes, .

Humanities: Literature —— seem ee s
— Fine Arts

X _ Newmra!Sciences: Laboratory Course

—— Nzwurz! Sciences: Noz-izboraiesy Course

Socia! Sciezces

— Tealth 2a( weliness

Nop-¥esierz Colnures

— Libes2! Studies Teclr

B. Ace you requesting segulae or provisional approval Jor this copsse?

X keguiar — Provisional (limiwicas apply, see iasz:u:.'.im).

C. During the transition from General Edpeatiop to Liberal Stodies; -
should this course be listed zs 22 z;:prond substitote for 2 curreat
Gene-al Edupcation coorse, thus allowing it to meet any remzining
General Education needs? % yes ne

If so, whick General Education course(s)? __SC 106 Pnysical Science II

1S-1-5/33



-~ primary.- goals, but it.might also enban

Liberal Studies Form —= 2

PART IL__WHICH LIBERAL STUDIES GOALS WILL YOUR COURSE
MEET? Check all that apply and attach an explanation.

All Liberal Studies courses must contribute to at Jeast ope of these goals; most will

meet more than one. As you check them off, please indicate whetlber you consider
them 1o be primary of secofdary goals of the course:—{Fer-ezample, a history COUrse

e

might assume “historical consciousness” and “scquiring 2 body_af knowledge™ as its
ce inquiry skills or literacy or Library skills.) .

Eeep in mind that ‘no single course

ced by that -

“is expecied 1o~ shoulder all by—itself the ~ ..
. responsibility for meeting these goals; our work is supporied and enban

of our colleagues teaching other courses. .
Primary  Secesdary -

A. Intelloctoal Skills and Modes of Thinking: -
1. Inquiry, sbstract Jogical thinking, critical X
analysis, synthesis, decision making, and other L
espects of the critical process.’

2 Literacy—writing, reading, speaking, Lisiening X

3. Understanding sumerical daia L X

4. Historical consciouspess s ; X

"5 Scientificinquirys ;. T 7 ¥

6. Values (ethical mode of thinking oF spplication X
of eihica! perception) '

9. Aesthetic mode of thinking : X

B. Acquiring s Body of Enovledge ar Under- X
standing Essential to an Tducaieé Feoson

C. Toderstanding the PRysical Remre of - X
Homsn Beings -
D. Certsin Colisteral Skills:
1. Tse of the libra<y - !

2. Tse of computing technology



Liberal Studies Form — 3

LIBERAL STUDIES? Please attach answers to these guestions.

A. If this is & multiple-section, multiple-instructor course, there shouild be 2 basic — --- - o - -
equivalency (though Wmeesaxﬁy-%ﬁomm;mmsmm
things as objectives, content, assignments, and. evaluation. Note: this shouldgot =~ - -
~ be interpreted to mean that all professors mus make Lhe same assignments OF - L Lo v
teach the same way: départments are encouraged to-deveiop-their-courses-io

allow the flexibility which contributes W imaginative, commitied teaching and
" capitalizes on the streaagths-of individuak-fscultyr e

Yhat are the strategies that your depariment will use Lo assure that

basic equivalency exisis? Examples might be the esablishment of
departmental guidelines, assignment of repsopsibility 1o a coordinating
committee, exchange and discussiog of individual -instrucilor -syllabi—periedic —
meelings amon g insSructors, etc.

B. Libera! Studies courses must include the perspectives and contributionsof ethaic . ... .. . .
and racial minorities and of women wherever appropriale 0 the subject matter. = .
If your sttached sylisbus does pot make explicit that the course . . .. - - -
meets this criterion, please append an explanation of how it will.:oa = s e

C. Liberz! Studies courses mus reguire the reading aad ©se by sudents of a2 Je=s<
ope. but prefeszbiy more, subsesual works of ficuan or pezficuicz {zs
gisinguisped oz 1eXIDOOLS, 2oihoicgies, workbooks, ar ==2cooeis), JoTr
attached syliabus must make explicit at the cerrse meets this
criterion.

4 Wmhmﬁmklemvxwm;wkm:mmdm!:vz!
graciitarive sxills xmmmmmwmfﬂmmnm
mmuscammduxz_—am uyummixi.tgtkis
exceptisa, plexss juxtity hernl

D. If this is an imi-pductery course intengec for o genera! sudest sudiesce, it
should be desigoed to refiect the rezlity that It may weil be the only formel
coliege izs-usiinn these sTudenSS will have in tha discisline, instead of beizg
designed as the [i~st course it & mejor sequence. That is. 2 should introduce the
discipline 1o students rather thes introduce studests into the discipline. 1f this
is such an introduciory cesrse, hev is it dilfereat from wvhst is
provided for begicming mzjors?



January 31, 1989

Subject: Response to Questions Raised by the Liberal Studies Committee

To: Dr. Charles Cashdollar, Director
Liberal Studies Program

From: Dr. Neil J. Asting, Chairperson
Department of Chemistry

In response to your memo dated January 20, 1989 which listed four
areas of concern identified at the January 19 meeting of the University-
wide Liberal Studies Committee, 1 would like to provide you with the
following information.

Concern #2: that you provide stronger, more complete answers to III-b
relating to gender and minorities. This we believe, was
also a request of your College committee:

In general, the concepts which are the foundation for chemistry and
that are covered in CH 113/114, CH 111/112, and CH 101/102 were
developed during a time when women and minorities were not significantly
represented in the scientific community. During the last 25 years or
so, this pattern has changed dramatically and contributions from these
groups are now an important part of modern chemistry. However, given
the vertical nature (ie., sequential, one concept building upon another)
of the science of chemistry, it would be impossible to introduce
contributions from this group to freshmen students. Simply, freshmen
would not possess the background to comprehend the significance of the
advanced studies produced by this group of chemists. Of course, we take
special care to inform all students, especially those that have an
aptitude for science, of the limitless opportunities that are available
to everyone today in the science of chemistry.

The faculty in the department feel that chemistry is an abstract
science and issues dealing with gender and/or minorities are really not
appropriate and, in fact, would detract from the subject. While we may
discuss concepts such as Charles’ Law, Plank’s Constant or the Curie Law
of paramagnetic susceptibility, we do not discuss Charles, Plank or
Curie as persons. Individuals; male, female or minorities, are simply
identified as scientists (we try only to use last names) who have made
contributions to the area of Chemistry. Gender or race is immaterial.
Our goal to focus only on the actual science of chemistry itself also
extends to assignments and evaluation instruments. Problems or exam
questions are never constructed using he/she or him/her. When it is
necessary to refer to a person, words such as "student”, "chemist”,
"you", etc. are used. Most often we even by-pass these terms. Usually,
homework problems or exam questions are constructed without reference to
anyone (ie., "calculate the number of grams of sodium hydroxide required
to prepare 250 milliliters of a 0.35 molar solution.").



Lideral Studies Form — 4

E. The lLiberal Studies Criteria indicate six ways-in which all eourses should .
contribute o students’ abilities. To which eof the six will your course
contribute? Check all that apply and attach aa explanation.

_X__ 1. Confront the.major ethical issues.which pertain to the subject matter; . __ .

realize that although '“suspended judgment :.is- a- pecessity--of - - Tt
intellectual inquiry, one cannot live forever in suspension; and make - - -

- - ~—epthical choices and take responsibility for them————-— - - — —-

oo s o e X_ 2. Define and analyze =pmbhin&=fm—.qm=evnlum available. . __.

solutions, and make choices ,
X 3. Communicate knowledge and exchange ideas by various forms of
expression, in most cases writing and speaking.

—X_ 4. Recognize creativity andengage in-crestive thinking.-— ~—— =~~~ -~ -

_X_s. Coptinue learping even safler the completion of their formal
education. '

__)L 6. Recogaize relationships between what is being studied and curreat
issues, thoughts, institutions, and/or evenls.

- ameen

v YO COURSE _THE . CPOR THE 7. . ... .
(8 : GO ] S 0 ? S ‘

Tach curriculum category has its own set of specific criteria in addition o those
genesally zpplicadle:- The LSC provides copies of these coe—ia acTacged in &
coaveniral check-lis formar which vou can 2ok off zppropoiziely eal include
with vour sropesal. The attached syllabus should indicaie hev your course
mee:s cxch coitesion you check. IT it does mel és s exglicilly, plezse
stizch sn explanation.



CHECK LIST -- NATURAL SCIENCES (Laboratory)

Enowledge Area Criteria wvhich the course must meet:

X
X

X

X

Treat concepts themes, and events in sufficient depth to enable students o
appreciate the complexity. history. and current implications of what is being
studied. and not be merely cursory coverages of lists of wpics.

S.uggest the major intellectual questions/problems which interest practi-
tioners of a discipline and explore critically the imporiant theories and
principles presented by the dxsc:plme

Allow students w understand and apply the methods of mquu'y and.
vocabulary commonly used in the discipline.

Encourage students to use and enhance, wherever possible, the composxuon ‘
=~ and mathematics skills-buiit'in the Skill Areas of Liberal Studies.-=- -~ * = -

Natural Science Criteris which the course must meet:

_X__ Framine & body of knowledge of patural science that will coptribute to an

X

e ol e e b

understanding of the natural world.

Provide an understanding of the development of natural scienée theories and

their modification.

_X_ Teach swdents to formulate and test hypotheses.

—X_ Provide an understanding of some of the “greal moments™ in the history-of—-- - - -

Natural Science Laboratory Criteria which the course must meet: . .. - ... .0 .

X
)4

X

natural science and the mdmduals mcludmg wvomen and minorities,
responsible for them. - . "

Provide students” with opportunities to learn and apply data-gathering
techniques.

Provide students with opportunities to develop skills in making accurate
observations, in formulating concise and appropriate descriptions of natural
phenomensa, and in producing meaningful systems of classification for
patural objects.

Provide students with opportunities to apply theories to practice in the the
working world of science.

Additiona! Natural Science Criteria which the ceurse sheuld mest:

X

X
X

Encoursge an appreciation of the complex interrelationship of natural
science with the life of the individual.

Develop in students the abilities necessary to cope with the consequences of
natural science in the modern world.

Develop an inquiring attitude consistent with the tenets of natural science, an
attitude that is willing to expose fallacy on the basis of reason, that demands
evidence for scientific assertions, and yet is tolerant of hypotheses in the
absence of contradictory evidence.

LS-2 RS 1ab — 5/38



LIBERAL STUDIES COURSE APPROVAL

The Chemistry Department submits SC 106 - Physical Science Il as a Natural Science
Laboratory Course.

PART I - BASIC INFORMATION

A. We are proposing SC 106 - Physical Science II along with SC 105 - Physical Science

I of the Physics Department as a two-semester natural science sequence, with a
laboratory in each course.. .

B. We are requesting regular approval for SC 106 - Physical Science II.

C. quing the transition from General Education to Libe;él Studies, SC iég should be_
. listed as an approved. substitute for_ the current General Education course, SC 106. __ __

PART II - WHICH LIBERAL STUDIES GOALS WILL YOUR COURSE MEET?

A. Intellectual Skills and Modes of Thinking:

1. These are major goals met by SC 106 - a course in environmental and consumer
chemistry that includes the development of student skills allowing recognition
of chemically related global and national problems. Methods used for data
collection needed for proper decision making is first presented as lecture
introductions. After development of basic chemical skills in the lecture
portion of the course, laboratory exercises dealing with these major chemical
jssues are completed. For instance, in the cigarette smoke analysis exercise,
a major global health concern is carefully investigated with students using
cigarettes of their own, of family members or friends.

2. Scientific literacy is developed in the following manner. Written homework
assignments provide some writing experience. The attached syllabus describes
the reading and writing assignment dealing with a major non-text work of
non-fiction. Students are encouraged to read the newspaper which then serves
as a reference for class discussions concerning environmental and consumer
jssues. Our students are introduced to and encouraged to subscribe to
environmental publications (e.g. "National Wildlife").

3. Understanding numerical data is a primary course goal. A1l but one laboratory
exercise has a quantitative result as its primary objective. Collection of
data is done using state-of-the-art equipment, appropriate to the laboratory
exercise. In the course lecture component, calculations are used to illustrate
mejor concepts (e.g. air poliution control) that require a guantitative result
in order to achieve proper decision-making. Quantitative skills needed are
taught at the proper- time, throughout the course, by all instructors.

5. Scientific inquiry begins with a historical development of chemistry as a
science. Major concepts (e.g. atomic structure, bonding, and radioactivity)
are developed for use as background in order to investigate the role of
chemistry in major issues of national and global concern. Laboratory exercises
dealing with these major concerns are used to collect data in order to
i1lustrate society's eventual solution of these problems.



B. ecquﬁfing 2 Body of Knowledge or Understanding Essential to an Educated Person
.hxs'ws a8 primary g5sal of SC 106. The stucent soon realizes that cdecisions
leading to eny positive solution to the above listed concerns requires a large
body of cata, facts and information. SC 106 advances the educated person's cata

collection skills and knowledge, thereby permitting their input towards a solution
of these problems.

PART III - DOES YOUR COURSE MEET THE GENERAL CRITERIA FOR LIBERAL STUDIES?

A. The Chemistry Department will continue to use the following strategies to assure
that basic equivalency exists: A1l sections use the same course syllabus inorder—  — —
‘to coordinate the lecture content with the laboratory experience. The equivalency
_____of course content is achieved by use of the same textbook and laboratory manual in
all sections. Meetings with the course staff and course coordinator help to
insure uniform evaluation and content degree-of-difficulty among sections. Grade
distribution information is shared by all instructors with the course coordinator——

B. The attached syllabus indicates that SC 106 includes perspectives and
contributions of ethnic and racial minorities and of women wherever appropriate.

C. Course Reading Requirement - See attached syllabus.

D. SC 106 is intended for a general non-science student audience. No previous
chemical knowledge is assumed. Our primary objective is to develop the chemical
skills and knowledge needed to deal with major chemically related concerns and to
appreciate and preserve the chemical aspects of our planet. The student is asked
to realize that they must take part in the solutions to these problems. The
course keeps current by attempting to answer such questions as: Does the hot
summer of 1988 indicate that the Greenhouse Effect is here? No other course in
the Chemistry Department deals with such issues.

E. 1. SC 106 confrants the major environmental issues of our time. Ethical questions
are often at the forefront. For instance, in our work with air pollution, the
fact that the U.S. is a major polluter of Canada is illustrated using U.S. EPA
and Environment Canada data. The Canadian film "Acid Rain-Reguiem or Recovery®
js used to present much of Canada's chemical data, as well as presenting their
political, social and esthetic views on this issue.

2. Defining and analyzing problems, framing questions, evaluating available data
to pose solutions in which choice is possible are major goals of this course.
Both lecture and laboratory components of the course are constantly working
towards achievement of these goals.

3. Communicating knowledge and exchange of ideas is achieved by lecture and
laboratory discussion, in writing laboratory reports and by completion of
written homework assignments. A bulietin board in the hallway between the iwo
Jaboratory rooms displays current topics using information collected by
instructors and students. The major reading-writing component (see syllabus)
will also contribute to the development of student skills in this area of
expertise.

4. The student first recognizes creativity in science “"greats® of the past.
He/she learns to engage in creative thinking by becoming part of the science
experience participating in the laboratory experience. By collecting data



dealing ~ith major concerns the student becomes confident in his/her ability to
make the decisions leading to the solution of these concerns.

. Students in SC 106 eventually realize that the solution to many of the complex

environmental concerns (e.g. the Greenhouse Effect) may require a lifetime to
achieve. SC 106 begins their long-term contribution to the solution of these
problems.

Our students develop that understanding that solutions of concerns (e.g. the
conservation of Earth's resources) depends on many interacting forces -
chemical, economic, social and political. They are encouraged to develop and
use their skills in order to be able to contribute positively to these forces.
As instructors, we encourage our students to become involved in the solution to
these problems in specific ways (e.g. by voting and by use of letter writing
campaigns to our U.S. senators to attempt to encourage positive "acid rain®
legislation.

et T e e T v e = 2x o mvem - e e m e ——— e i e e e s e e e P




II.

- Consumer topics include vitamins and nutrition, food additives, pesticides, and

~

COURSE SYLLABUS

CATALOG DESCRIPTION 4 credits

3 lecture hours

2 laboratory hours
SC 106 PHYSICAL SCIENCE 11 d

A basic course in environmental and consumer chemistry for the non-science
major. High school chemistry is not a prerequisite. Major topics include
man's use and abuse of soil, water, air and energy resources, global food
production and hunger, the nuclear industry and the threat of nuclear war. _

drugs.

COURSE OBJECTIVES

I11.

I. The student shall understand the major discoveries and concerns in the
history of chemistry. Individuals responsible for these discoveries include
Lavoisier, Proust, Dalton, Rutherford, Geiger, Curie, Bohr, Einstein,
Pauling and Carson.

2. The student will develop scientific methods, including quantitative aspects,
that lead to the best solutions to major environmental, consumer and health
problems.

3. The student will understand the political, economic and social forces that
impact the solution of the major environmental, consumer and health
concerns.

4. The student will realize that major chemically related problems require
their long term commitment of time and resources needed to achieve solutions
to these concerns.

COURSE OUTLINE (The Lecture Component)
A. The Major Outside Reading-Writing Component

1. By the third week of the course, each student will select a major work to
be read. The work will be selected from a 1ist of 3-6 titles proposed by
the instructor and purchased by the student in the Coop Bookstore.
Examples of titles an instructor might propose are: "Silent Spring" by R.
Carson; "Bread for the World" by A. Simon; "I'11 Winds"; "Pollution's
Toll on Trees and Crops" by World Resources Institute Publications.

2. By the end of the tenth week of the course each student will complete a
five page written report on the work selected.

3. The final exam will include one specific essay question (10% of the
final exam) for each of the proposed titles, with each student answering
the question for his/her chosen title.

B. Lecture Topics (3 lectures)

1. Chemistry as a science
2. Measurement



. Stienti€ic metnod

Tte retire 0f matter - mixtuires and oure substances
Parameters measured - energy, mass, temperature, and cdensity
Risx - venefit analysis

O U

. Atoms (5 lectures)

. Atoms: The Greek Idea
. Lavoisier: The Law of Conservation of Mass
. Proust: The Law of Definite Proportions

. Dalton: Atomic Theory

. X-rays and radioactivity - Rontgen, Becquerel and Curie

. Nuclear structure - Rutherford and-Geiger o

a
b
¢
d
e. The periodic table
f
g
h. Electronic structure - Bohr and Schrodinger
i.

Electronic. configurations - periodic.table . _ ___

. Nuclear Chemistry (4 lectures)
a. Isotopes .
b. Natural radioactivity modes

C. Half-Nife_ _ _ .
d. Use of radioisotopes in medicine and in the home

e. Radon gas as a health threat

f. Nuclear weapons, war, the arm race, SDI, nuclear winter and arms

control

. Chemical Bonding (3 lectures)

a. Stable electron configurations

b. Ionic and covalent compounds

c. Molecular shape vs. properties

d. Valence Rules using environmentally significant molecules

. Names, Formulas and Equations (3 lectures)

a. Common simple ions

b. Binary ionic compounds

c. Polyatomic ions

d. Chemical equations - collection of quantitative data for acid rain
control.

. Acids and Bases (3 lectures)

a. Acids and bases - properties

b. pH scale

c. Antacids

d. The mine acid-acid rain problem

Organic chemistry (5 lectures)

. Nonrenewable-renewable resources

. Alkanes - the petroleum industry

. Alkenes - plastics and the garbage problem

. Aromatic compounds - tobacco smoking - cancer and the addictive
effects of nicotine

. Alcohol - the booze problem

. Functional groups - esters, aldehydes, ketones, carboxylic acids,
amines and DNA

ano oo

=h O
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12, Food Additives (2 lectures)

8. Water as a Resource (4 lectures)
. Water - its properties

. Water cycle

Major pollutants

. Ecological cycles

. Groundwater contamination

. ‘Wastewater treatment

. Municipalrwater purification

Q -HOaoaono oo

9. Ajr as a Resource (4 lectures)

" a. Properties of the atmosphere

.- Nitrogen and the oxygen. - carbon dioxide cycle

. London type smog - characteristics and control

Los Angeles type smog - characteristics and control
. Ozone layer - chlorofluorocarbons

. Pollution Standards Index

. The Greenhouse Effect

10. Energy Resources (4 lectures)

. Fossil fuels - coal, natural gas and petroleum
. Products from petroleum

. Limitations of the fossil fuel industry

Alternative sources. - fusion,.solar, geothermal, wind and coal

an oo m Qa -~ ano

.

T gasification

. Your role in fuel conservation - the auto and in the home
Home construction and retrofitting leading to full efficiency

wn ~H
[ ]

0il-as a Resource and Food Production (2 lectures)
Essential soil minerals - analysis

Fertilizers

Insect control

. Biological magnification of pesticides
Biological insect control

. Grow your own food - the home garden

Problems in the U.S. food delivery system

- -h(( QOO TN
. L . . L]

a. Esters

b. Flavor enhancers .
¢. Preservatives

d. Antioxidants

f. Artificial sweetners
g. Vitamins and minerals

h. The GRAS Tlist

cosmetics.

Iv.

COURSE OUTLINE (Laboratory Component)
A. Laboratory exercises - the schedule (one exercise per week)

1. Direct Observation - a study of physical vs. chemical change.

-__As;time“permits*_other"topics.wpulddjnc]ude”drugs, household chemicals and



2. papef Cnrometography - a study of mixtures - develops the skill of
working with §ma1} quantities, observation of minute differences, begins
stucent quantitative skills,

3. Pergeqtage of Weight of Oxygen in a Compound - exercise on the Law of
Definite Proportions - a cornerstone of chemistry - develops maniuplative
skills - use of the balance.

4. Percentage of Oxygen in Air - the beginning of the understanding of the
properties and pollution of the atmosphere.

e .. _5. Gram Molecular Weight of Gases - the concept of the mole, the work of .. __ _ .

Avogadro, understanding the gas phase of matter.

T 7777 776, Radioactivity - HaTf-Life - modes of decay, determination of the
half-1ife of a short lived radioisotope, radioisotopes in our home, use
of modern instruments.

7. Volumetric Analysis - analysis of acidic coal mine_drainage - a major _ .
water pollution problem, a slide show of mine sites enhances the
laboratory exercise.

8. Neutralizing Capacity of Antacid Tablets - a study of the most
economically efficient compounds with pertinent medical information.

9. Analysis of Cigarette Smoke - a study of the addictive and health effects
of tobacco/pot smoking. Students use minute samples at the 1imit of mass
measurement (0.1 mg). After the exercise, a number of smokers are able
to quit the habit. ::Supplemental information-is-provided—to-our students: == -
by the American Lung Association.

10. Water Hardness - a study of the mineral content of student's home water
samples - the exercise enhances the student's appreciation of our water
resource.

11. Iron in Acidic Mine Drainage - a study of the mine acid problem -
students also measure the iron content of their home water samples.

12. Phosphorus Analysis in Detergents - an exercise dealing with a major
water pollution problem - excessive plant nutrients in natural waters
(e.g. Lake Erie). »

13. Nitrite in Hot Dogs - Luncheon Meats - an exercise dealing with nitrite -
one of the few food additives capable of inducing cancer-data is
collected to allow decisions on which ones to purchase and consume.

"7 V.7V EVALUATION METHODS

- The final course grade will be determined as follows, allowing for small
differences among individual instructors. .

50% Exams. Three exams, including the final, consisting of multiple choice,
matching, completion, essay and calculation questions.



10% Quizzes. Announced and unannounced quizzes dealing with textbook
assignments.

10-15%. Major Reading Report. Each student will submit a five page paper
dealing with a selected major reading.

25—30% Laboratory Component. From laboratory reports and quizzes.

——VI.—— Required-Textbooks ,-Supp lemental-Books—and- Readings— e et e e
Textbook: Hill, J.W. Chemistry for Changing Times, Macm111an Pub11sh1ng
Company, New York 1988.

Lab—Manua%*—Ba%%as-F*-faz1o*~f~—iambottw"—G*'€U§ta s Joy Physical—Stiente with
Environmental and Consumer App11cat1ons, Kenda]]/Hunt Pub11sh1ng Company,
- -«-Dubuque,-lowa., 1989... : , - _

VII. BIBLIOGRAPHY: Selected representative journals and readings

National w11d11fe published by the National w11d11fe Federat1on V1enna
= == Virgiaie, - —_— S Co-

Environmental Science and Technology, published by the American Chemical
Society, Washington, D.C.

Chemical and Engineering News, published by the American Chemical Society,
Washington, D.C.

Journal of Chemical Education, published by the American Chemical Society,
Washington, D.C.




