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Arizona State University Criteria Checklist for

GLOBAL AWARENESS [G]

Rationale and Objectives

Human organizations and relationships have evolved from being family and village centered to modemn
global interdependence. The greatest challenge in the nuclear age is developing and maintaining a global
perspective which fosters international cooperation. While the modern world is comprised of politically
independent states, people must transcend nationalism and recognize the significant interdependence
among peoples of the world. The exposure of students to different cultural systems provides the
background of thought necessary to developing a global perspective.

Cultural learning is present in many disciplines. Exposure to perspectives on art, business, engineering,
music, and the natural and social sciences that lead to an understanding of the contemporary world supports
the view that intercultural interaction has become a daily necessity. The complexity of American society
forces people to balance regional and national goals with global concerns. Many of the most serious
problems are world issues and require solutions which exhibit mutuality and reciprocity. No longer are
hunger, ecology, health care delivery, language planning, information exchanges, economic and social
developments, law, technology transfer, philosophy, and the arts solely national concerns; they affect all
the people of the world. Survival may be dependent on the ability to generate global solutions to some of
the most pressing problems.

The word university, from universitas, implies that knowledge comes from many sources and is not
restricted to local, regional, or national perspectives. The Global Awareness Area recognizes the need for
an understanding of the values, elements, and social processes of cultures other than the culture of the
United States. Learning which recognizes the nature of others cultures and the relationship of America’s
cultural system to generic human goals and welfare will help create the multicultural and global perspective
necessary for effective interaction in the human community.

Courses which meet the requirement in global awareness are of one or more of the following types: (1) in-
depth area studies which are concerned with an examination of culture-specific elements of a region of the
world, country, or culture group, (2) the study of contemporary non-English language courses that have a
significant cultural component, (3) comparative culfural studies with an emphasis on non-U.S. areas, and
(4) in-depth studies of non-U.S. centered cultural interrelationships of global scope such as the global
interdependence produced by problems of world ecology, multinational corporations, migration, and the
threat of nuclear war.
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Proposer: Please complete the following section and attach appropriate documentation.

‘ SU-u[G]

N GLOBAL AWARENESS [G]

1.

& D Studies must be composed of subject matter that addresses or
leads to an understanding of the contemporary world outside
the U.S.

-2, “Course must be one or more of followmg types (check aEI
- which may apply):
~a. " In-depth area studies which are concemed withan =
i | e examination of culture-specific elements of a region, -
D R country or culture group. The area or culture studied
must be non-U.S. and the study must contribute to an’
understanding of the contemporary world,

D BN j:'b' Contemporary nonuEnglish l'anguaga COurséé_ that have ;
: : ~- g significant cultural component.

' _ D . C(&_néﬁarative cultural studies in which most, i.e.,; more
AT than half, of the material is devoted to non-11.S. areas.

- --.d.  In-depth studies of non-U.S, centered cultural
o interrelationships of global scope, such as the global
“interdependence produced by problems of world
WS I ecology, multinational corporations, migration, and the
l Ghel ooy o threat of nuclear war. Most, e, more than half, of the
o ' material must be devoted to non-U.S. -
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Course Prefix Number TFitle Designation
Chm 107 G

Chemistry and Society

Explain in detail which student activities correspond to the specific designation criteria.
Please use the following organizer to explain how the criteria are being met.

'~ Criteria (from checksheet) -

ext'column). 5

ow course meets spirit | Pleas:
xtualize specific examples |- evidence of how ci
| criteria (i.e., where

_ Please pr

Chemistry is a global issue—

Specific topics covered in

1
environmental (global warming, | syllabus include global
ozone hole), cultural {genetics environmental issues {global
and gene technology) and warming, ozone hole), global
livelihood (GMO, nuclear technology concerns (nuclear
technology) concerns are not technology, GMO,
limited in scope to the US. This | refrigerants, alternative
course addresses these energy), and global livelihood
concerns within other countries | issues (international treaties,
and on a global scale. pesticide use, challenges
Particular emphasis place upon | associated with food
differences between developed | production)
(US, EU) and developing
nations.

2d Course is centered around an Global treaties discussed in

understanding that we are
globally interdependent upon
each other. Global problems
and treaties (and effects of

each) are central fo the course.

depth (Kyoto, Montreal, efc),
including when and why the
worked or didn't work.
Disparity of expectations put
upon developed vs.
developing nations (in terms
of economics, development,
technology) is also addressed
with regard to these treaties.
Kyoto covered with global
warming, Monireal covered
with ozone. Each section of
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the course includes
ramifications upon the global
community.




This description is taken from the schedule of classes:

General chemical principles and concepts presented in context of social and
technological issues, e.g, energy, pollution, global warming, and others. Thisis a
lecture course which may be combined with the laboratory CHM 108 for those
interested in lab course credit. Recommended for General Studies credit. Cannot be
used for major credit in chemical or biochemical sciences.

The description below is taken from the syllabus:

This course is meant for the non-chemistry major who has an interest in becoming an
informed citizen in our increasingly technological world. It focuses on a range of global
social issues involving scientific aspects and examines them in depth, introducing
chemical principles as needed. Topics include: chemistry of the atmosphere with
discussion of the composition of air, pollutants, ozone depletion, greenhouse gases, and
global warming; chemistry of molecules essential to life, including DNA, carbohydrates,
fats, proteins, vitamins, and pharmaceutical synthesis, with emphasis on how molecular
properties determine observable characteristics; applications of chemistry including the
chemistry we encounter every day; consideration of how global energy needs are met by
chemical transformations, with a focus on consumption of fossil fuels and alternative
sources of energy such as solar energy and nuclear power.



CHM 107 Chemistry and Society
Fall 2009 '

IMPORTANT: YOU MUST READ THIS ENTIRE SYLLABUS - YOU ARE
RESPONSIBLE FOR THE MATERIAL CONTAINED HEREIN. IGNORANCE OF
THE MATERIAL IN THE SYLLABUS IS NOT AN EXCUSE FOR A FAILURE TO
FULFILL COURSE REQUIREMENTS, AND MAY RESULT IN A FAILING GRADE.
Instructor: Dr. Kirstin Hendrickson, PS-H234, khendrickson@asu.edu, 480-965-4256
Office hours: Tues, 1-3; Wed, 2-3: held in PSH-234
Website: http://my.asu.edu (Blackboard) '

Optional Text: Chemistry in Context; Applying Chemistry to Society, Fifth Edition, 2006,
Eubanks, L. P., Middlecamp, C. H., Pienta, N. J., Helizel, C. E., & Weaver, G. C., A project of
the American Chemical Society, McGraw Hill, New York.

Additional Reading: Supplementary materials may occasionally be provided to students as
either handouts in class or to be printed from Blackboard.

Required Equipment: A reliable calculator with the ability to do exponential functions (make
sure you know how to use your calculator, and that it has adequately charged batteries, prior to
the first exam)

Goals: To understand at a molecular level the underlying chemical processes that shape the
world, and to appreciate how society can be transformed through applications of chemistry.
Course Description: This course is meant for the non-chemistry major who has an interest in
becoming an informed citizen in our increasingly technological world. It focuses on a range of
global social issues involving scientific aspects and examines them in depth, introducing
chemical principles as needed. Topics include: chemistry of the atmosphere with discussion of
the composition of air, pollutants, ozone depletion, greenhouse gases, and global warming;
chemistry of molecules essential to life, including DNA, carbohydrates, fats, proteins, vitamins,
and pharmaceutical synthesis, with emphasis on how molecular properties determine observable
characteristics; applications of chemistry including the chemistry we encounter every day;
consideration of how global energy needs are met by chemical transformations, with a focus on
consumption of fossil fuels and alternative sources of energy such as solar energy and nuclear

power.

Evaluation: Exams (4 x 100 each) 400
Worksheets 200
Chapter quizzes 100
Final Exam 200
In Class Assignments 100
Total 1000 points

Plus and minus grading will NOT be used. There are no predefined borders for grades, although
they will not be set higher than 90% A, 80% B, 70% C and 60% D.

Lecture Format: Lecture notes will be posted prior to each lecture on Blackboard as PDFs of
PowerPoint documents. You will find that having the printouts ahead of time is helpful, but
please DO NOT use these documents as a substitute for taking notes. In particular, if you use
these documents as a substitute for coming to class, DO NOT expect to pass. Not only is class
participation and attendance a large part of your grade, but in addition, I often provide
information in class that is not on the printed notes.

Exams: Exams are individual efforts, closed-book, closed-note, and are timed. Exam dates are
listed on the syllabus, and will not be changed for any reason (even if we get behind in lecture).
Please plan accordingly, as there are no makeup exams for any reason. Exams consist of 40
multiple-choice questions, and are worth 100 points. The final exam will be worth 200 points. If
your final exam percentage is better than one of your earlier exams, I will replace the earlier
score with your final exam percentage. You must take all four semester exams for the
“resurrection” final to apply. Please note that there is NO makeup exam if you miss the final;



missed final exams will result in a score of zero. Your final exam date and time are listed on
the syllabus. You are responsible for this information,
In Class Assignments: Periodically, you will be required to complete assignments in class.
There are no makeups for in-class assignments for any reason; they are attendance-dependent.
Assignments will be worth 10 points each, but the total will be scaled to 100 points at the end of
the semester
Chapter Quizzes: You will be required to complete a short (10 question, multiple choice) quiz
at the end of each chapter. This will help test your knowledge of the material you’ve just
learned, and will alert you to potential exam questions. Quizzes will be taken ONLINE (via
Blackboard) by the specified date. Late quizzes will not be accepted. Note that while
Blackboard will list each worksheet as having a value of 10 points, the total will be SCALED to
a value out of 100 before final grades are assigned.
IMPORTANT NOTE REGARDING WEB BROWSERS: There is a known compatibility
issue with Blackboard and Internet Explorer 8. In order to take quizzes and exams
successfully, you must go to http://help.asu.edu/node/1379 and follow the instructions for
fixing this issue, Students who do not follow these directions and are consequently unable
to complete the first quiz(zes) and/or exam(s) will receive zeros — no retakes will be
permitted. It is YOUR RESPONSIBILITY to verify the compatibility of a system/browser
with Blackboard BEFORE you attempt to complete any course material.
Worksheets: Practice worksheets will be assigned for each chapter, and should be submitted
ELECTRONICALLY to the specified dropbox (see assignment links) by the specified date. Late
assignments will NOT be accepted. Note that while Blackboard will list each worksheet as
“having a value of 10 points, the total will be SCALED to a value out of 200 before final grades
are assigned. Worksheets submitted by any alternate means (hard copies, emailed worksheets,
ete) will NOT be accepted.
Sources of Help: In addition to my office hours, the TAs have office hours in the Learning
Resource Center (LRC) located in PSH-137. The LRC is staffed Monday through Thursday
from 8:30 a.m. to 9:30 p.m., and Friday from 8:30 a.m. to 4:30 p.m. Teaching assistants and
LRC staff members can be a valuable resource.
Withdrawing from the course: The withdrawal deadline is November 6 (in person), and
November 8 if done through ASU Interactive/Sun Dial. If you withdraw from the course, you
must inform your lab group so remaining members can make accommodations for your
departure.
Academic integrity: Cheating will absolutely not be tolerated. The first such infraction will be
‘dealt with to the fullest extent permissible by the university. There are no exceptions. This
includes (but is not limited to) any form of inter-student collaboration not specifically sanctioned
by the professor, use of prohibited materials or devices during exams, copying or distribution of
quiz or exam answers prior to the test, and plagiarism.




Schedule, CHM 107, Fall 2009

Dates:

Lecture topic and corresponding reading
from optional text:

UNIT 1

Mon 8/24-Wed 8/26

Chapter 1: The Air We Breathe

Mon 8/31-Wed 9/2

Chapter 2. Protecting the Ozone Layer

Mon 9/7-Wed 9/9 Chapter 3: The Chemistry of Global Warming
Mon 9/14 Exam 1: Chapters 1-3
UNIT 2

Wed 9/16-Mon 9/21

Chapter 10: Manipulating Molecules and
Designing Drugs .

Wed 9/23-Mon 9/28

Chapter 11: Nutrition; Food for Thought

Wed 9/30-Mon 10/5

Handout Chapter: Fitness and Health

Wed 10/7-Mon 10/12

Chapter 12: Genetic Engineering

Wed 10/14 Catch Up Day

Mon 10/19 Exam 2: Chapters 10-12, Fitness/Health

UNIT 3

Wed 10/21 A Physician’s Perspective of Complementary
and Alternative Medicine (no reading)

Mon 10/26-Wed 10/28 Chapter 5: The Water We Drink

Mon 11/2-Wed 11/4 Handout Chapter: The Chemistry of Food

Mon, 11/9 Exam 3: CAM, Chapter 5 and Food

UNIT 4

Wed 11/11 NO CLASS — Veterans’ Day

Mon 11/16-Wed 11/18

Chapter 4: Energy, Chemistry, and Society

Mon 11/23-Wed 11/25

Chapter 8: Energy from Electron Transfer

Mon 11/30-Wed 12/2

Chapter 7: The Fires of Nuclear Fission

Mon, 12/7

Exam 4: Chapters 4, 8, and 7

Wed, 12/16, 12:10-2:00 pm (lecture hall)

Final Exam

Note: This syllabus may be revised and appended as required; changes to the syllabus wili

be announced on Blackboard.




Preface  xi

Chapter 0

Why the Spiderweb? 2

Chapter 1

T he A1r We Breathe 8

‘What's it
Composition of. Alr * 12
What Blse. Is ing Bmath 15
: -T‘lkll’l“ and Asae%smv Risks 18
' 1 re; Qur Blanket

Cias_si;fyihg Mm'ter':\ Mix’tures,
Elements, and Compounds 25

1.7 Atoms and Molew}es 28

1.8 Formulas and Names: The
Vocabulaly of Chemmtry 31

1.9 Che s Rolé
1.10

1.11 -Air Pollutans: 't Sources - 38

i.12 Ozone: A ..ec.bhdary Pollutant 43 .

113 The Inside Story of Air |
Quality 46"

1.14 Backto the _Biei;t__iﬂfat the

Motecular Level 50
Conclusion 53 .
Chapter Smnmary 54
Questions . 54 '

Chapter 2

 Protecting the"OZic.)fﬁ_é:. o
Layer 60 .

21 Ouone: Wi

2.2 Atomic Stricture and
Periodicity 64

23 Molecules and Models 68

24  Waves of Light 73

2.5 Radiation and Mattex 77

2.7 “Biologi Effects iof U]travmlet

o Radiaton 82

2.8 -~ Stratosphieric:Ozone Destruction—

A Global Phenomenon 88




29 Chloroﬁucnonatbons Pregvﬁw

2 10 The Anmrctw Ozone:Holes
A Closer Look =96

2.11 Responses to a ' Global
Congern 99

2. 12 Looking to the Future. 103
Conclusion 108

Chapter Sumnmary 109
Questions 109

Chapter 3

The Chemistry of Global
Warming 114

3.1 livthe Greenhouse: Earth's Epergy:

Balance 116

3.2  Gathering Evidence:The.
Testimony of Time. - 119

33 Malecuics" How They Shape. .
Up 124

34 VibiatiigiMolecules and the
Greenhouse Bffect. 130

3-._5 Thé Carbon Cycle:

: Contributions fromy-MNature

PPN -_an{'i.jﬂumans- 133

' 36 .Quantitative Concepts:

, ¢7 Mass 138

3.7. . Quantitative Concepts: Molecules

- and Moles - 140

3.8 _' 'Methane and Other Greenhpuse
Gases:: 144

3.9 Ga_tht?ﬁﬁé?-EYidengg: Projecting .
* into the Future 146

3.10 Responding io-Seletice with Policy:

Changes . 154
The Kyoto Protacolion Chmate
Change 157

3.12 Global Warming:and:Ozone
Depletion 161

Conclusion 162
Chapter Summary 163
Questions 164

3.11

471

42
43

4.4

4.6
4.7
4.8

49

4.10

Energy, Chemistry, and
Society

170

Energy, Work, and Heat 172

Energy Transformation 174
Frori Fuel Sources to Chemical:
Bonds 178

‘Bnergy Changes at the Molcca['zr
Tevel 18]

Energy as a Barrier to Reaction 185
Ericigy Consumption 187
Coal 190

N_ewer;Fﬁeis and Other
Soyirces: 199

4.11:The Cdse 10‘ Con ervauon 206

Ccmc‘iusmn 21 3

Chapter Summary 21 3

Questions. 213

Chapter 5

The Water We Dnnk 018

5.1
5.2

5.3

5.3

56

Water from the Tap or:Bottle 220
Where Does Drinking Water Come
From?: 222

Wateras a Solvent 224

Solute Concentration in Aqueous
Solitions - 226

Water’s Molecular Structure and
Physical Properties 228

The Role of Hydrogen
Bonding 230



=% Water as a'Solvent: A Closer
Look 233

A8 ‘Water Solutions of Tonic -
Compounds 238

39 Covalent Compo&mds and Their

(¥
—
—_—

Soluuons 2

et "g Oy Dsmkmg, s Water:
Federal’ chxslatlon 243
Treatmem:of Muntcipal Drinking
Watey 245 - ;
Effects of Dissolved Materials on
Water Quality 247
5.12.1 How Hard Is Your

Water? 247 .
5'.12.2 Is There Lead inYour

_ Drinking Water? - 250

5.1 2 3 Are There Tnhaiomethanes m

6.6
6.7

6.3
69
6.10
6.1

6.12

613
64
[615.

Contents

In Sc,atch o!’ the Extra Acidity - 277

¢:and the. Combustion,

Nsuogen Oxides and the
Acidification of Los Angeles 280

S0, and NO,—How Do They
Stack Up? 282

Acid Deposition'and Its Effects:

on Materials 285

Acid Deposition; Haze,and Human
Heatth- 289 .

NO,The Double Whammy 292
Damage to Lakes and Streams - 295
Contiol Strategies. 297 ‘

The Folitics of Acid Rain 300

C.o'z_:n__:lusion 303

Your Dunkmg War.cr? 254

' Cﬁn'c'lusioﬁ '261 :
Chapter Summair_y 261 -
Quust;ons 262

Chapter 6

Neutrahzmg the Thxe&t of
Acid Rain~ 266

61 . What Is an Acid? - 268

62 What Isa Base? 270

6.3 ___N.w;raiiizaﬁon: Bases Are:
“oAntacids 271 '

64 Introducing pH 273

6.5 Measuting theipH-oft Rain - 275

Chapter 7

Chaliier Summary 30'5

- Questions 304

The Fires of Nuclear

Fission 308

7.12
713

714

a Meltdow )

7.1 A Comeback for Nuglear

' Energy? 310

72  How Does Fission Produce,
Energy? 312

7.3  How DoesiaNuclearReactor.
Produce Blectricity? 317

74 Could There:Be-Another
Chernebyl?,; Safeouards Agamst

: q;2()

Wﬁéte" 344 :
Nielear Power Worldwide. 345

Living with Nuclear Powe 'What |
Are the Risks and. Benef:t‘;'? 347

Fature for Nuclear:
Power" 349




Conclusion 351

Chapter Summary 351
Questions 351

Chapter 8

Energyf from Electron
Transfer 356

8.1

8.2
8.3

84

8.5

8.6

8.7
88

8.9
8.10

Electrons, Cells, and Batteries:
The Basics 357

Sonie Common Batteries 360
Lead-Acid (Storage) Batteries 363
Fitel Cells: The Basics 364

Fuel Ceils: Large and Small 368

. Alternative Energy Sources for

Transportation 369

Hybrid Vehicles 374
Spiitting Water: Fact or
Fantasy? 376

The Hydrogen Economy 379

Photovoitaics: Plugging in the
Sun. 381

Conclusion 390
Chapter Summary 390
Questions 391

Chapter 8

The World of Plastics and
Polymers 396

9.1

9.2

9.3

Polymers: The Long, Long

Chain 398

The “Big Six”:Theme and
Variations 400

Addition Polymerization: Adding
Up the Monomers 404

9.6

9.7

9.8

Polyethylene: A Closer Look at the
Most Gomifnon Plastic. 407
Condefisation Polymers: Bonding
by Elimination 411

Palyaiiidas: Natural and:

Nylon 413

Plagticss Where Froin and Where
ToP: 415 g
Reeyelinigof Plagties - 419

Conelusion 424
Chapter Summary 424
Questions 425

Chapter 10

Manipulating Molecul;és and
Designing Drugs. 430

10.1
1.2

A Classic Wonder Diug 432
The Stody ofCarbomContaining
Molecules 434

--Eunqtio_qal;ﬁm_ups 2438
How Aspirin Works:
“Relating Mp'lccular&mcwre to

Aclivity 442

nieor-Generic.
ns | 4635

10.13 CNex he-Counter Drugs: 466

10.14 Herbal Medicine. 468




10,45 Diligsof Abuse: 472
10.15.1 Drug Schedules 473
10.15.2 Marijuana 473
10.15.3 MDMA (Ecstasy) - 475
10.15.4 OxyContin~—Hilbilly

Heroin? 476

Conclusion 477

* Chapser Summary 478

Questions 479

Ehapter 11

Nutrition: Food for
Thought 484

T ib1 You Are What You Eat 485

11.2 Carbohydrates—Sweet and:
Starchy 491

113 Farts and-Oils: Part.of the Lipid

' Faniily 494

114 Saturated and Ungaturated Fats and

Oils 496

Controversial Cholesterol - 499

Proteins: First Among Equals 503

Good Nutrition and: Alternat1ve
Diets: Getting Enough Protein 505

m
o
Lnf_o\u‘

e

11.9- Minerals: Macro and Micro 509
11,10 Energy from the Metabolism of
Food 5il

111 Quality versus Qmmtzty Diet
Fads. 3513

11,12 Reedinga Hungry World 5]8
"11.13 Food Preservation: 520
Conclusion 522
Chapter Summary 523
Questions 523

Ghapter 12

Genetic Engmeenng and-the
Chemistry of Heredity 528

Contenis

121 The Chemistzy of Heredity 529
12.2 The Double Helix of DNA 534
12.3. Cracking the Chemical Code 537

124 Protein Structore. and
Synthesis 541

12.5 The Hutoan Genome ij‘ecfa 543
12:6 RecombinantDNA 545
12.7 Engineering New Drugs and

-+ Maccines 547
12:8 Diaghosis Thioitgh DNA 548
12.9 - Geneti¢ Fingerprinting . 551
12,10 Mixing Genes from Se) rfﬁ

" Species: Imp____:__ hgon
Natuuz‘? 554

12. }1 Clomng ‘Mammals and:
. Humans; 559

1-2.12 The New Prometheus{7} 361
Conclusion 563 .

‘Chapter Summary 563 -

Questions 564

_Appendix 1

Measure for Measure:
Conversion Factors and

1.8 Vitaiins: The Other Bssentials 508~ Constants . 569
_ :_-Appendlx 2

“The Power of Exponents 5’70

; -Appandux 3

Clearing the Logjam 571

Appendix 4

- Answers to Your Turn

Questions Not Answered
in Text™ 573

Appendux 5

Answers to Selected End—ofw
-Chapter Questions Indicated
'_:-'_-11n Color in the Text 582"

' Gl()qqm y 595
Credits 603
Index 605

i




