CHEMISTRY 101: MOLECULAR STRUCTURE AND PROPERTIES

Fall 2007
Prof. Margret J. Geselbracht 309 Chemistry, x7865
Office Hours: ~ Mondays and Tuesdays 2:30—4 PM Or e-mail any of us for an appointment
Prof. Arwyn Smalley 318 Chemistry, x7951
Office Hours: ~ Wednesdays 2—3 PM; Thursdays 10-11 AM; Fridays 1-2 PM
Prof. Arthur Gladeld Prof. Randy Hicks Dr. Wendy Breyer
410 Chemistry, x7679 311 Chemistry, x7852 308A Chemistry, x7893
Office Hours: Office Hours: Office Hours:
Mondays 2-3:30 PM Mondays 10-11 AM; 2-3 PM Tuesdays 1:30-2:30 PM
Wednesdays 3:30-5 PM Fridays 10-11 AM Thursdays 10-11 AM

Fridays 1- 2 PM

CHEM 101LECTURE Mon/Wed/Fri: 11-11:50 AM Vollum Lecture Hall
CHEM 101LAB SECTIONS CHEM 101 CONFERENCE SECTIONS
Labs will begin in the rooms listed below. Conferences will meet in room listed below or
Week1 only: Meetin Chem 105 in Chem 203. Check News on the web.

FL1 Mon: 1:10-4:00 PM (Chem 301) FO1 Wed: 1:10-2:00 PM (Chem 301)

FL7 Tues: 9:00-11:50 AM (Phys 240A) F02 Wed: 2:10-3:00 PM (Chem 301)

FL2 Tues: 1:10-4:00 PM (Chem 301) FO3 Wed: 3:10-4:00 PM (Chem 301)

FL3 Wed: 1:10-4:00 PM (Phys 123) F04 Wed: 4:10-5:00 PM (Chem 301)

FL8 Wed: 6:10-9:00 PM (Chem 301) FO5 Thurs: 11:00-11:50 AM (Library 389)
FL5 Thurs: 9:00-11:50 AM (Phys 240A) F06 Thurs: 1:10-2:00 PM (Chem 301)

FL4 Thurs: 1:10-4:00 PM (Phys 240A) FO7 Thurs: 2:10-3:00 PM (Chem 301)

FL6 Fri: 2:10-5:00 PM (Chem 301) FO8 Thurs: 3:10-4:00 PM (Chem 301)

REQUESTSFOR SECTION CHANGES:

If you need to change conference or lab sections, please contact Maggie. We will do our best to
accommodate your request, but please bear with us as we try to manage very full sections. If approved,
Maggie will notify you, and the changes will be forwarded directly to the Registrar.

TEXT:
Chemistry, 8" Edition by Whitten, Davis, Peck, and Stanley (Required)
There are 4 copies of the text on the reserve shelf in the library.

Student Sdutions Manual for Chemistry 8" Ed. (Recommended) This resource is handy for working
through end-of-chapter problems on your own. There are 3 copies on reserve.

MODULE STUDENT MANUALS (Required)

Throughout the semester, we will be relying heavily on two “Module Student Manuals” as companion
texts. The module pdf files can be purchased and downloaded from the WW Norton website for $5 each.
There is a link on the Chem 101 webpage that will take you directly to the order form (credit card
required). Please purchase the ONhatOsdn a Star?Omodule immediately. Note that this module is 87
pages. You do not need to print it all, just what you need. There are also several copies on reserve. The
other module we will use is entitled “Would You Like Fries With That?”

THE CHEM 101 WEB PAGE:
http://academic.reed.edu/chemistry/courses/Chem101
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ADDITIONAL TEXTSAND RESOURCES.

Chemical Bonding by Mark I. Winter (Recommended)

This thin, economical, paperback book in the Oxford Chemical Primers series is a nice companion text
that reviews atomic structure, Lewis structures, VSEPR, molecular geometry, and simple bonding
models. There is 1 copy on reserve.

Principles of Chemistry, by Michad Munowitz

An elegantly written book that offers a different style of presenting the material: more prose and few
interruptions for practice problems and sidebars. We would be happy to suggest parallel readings in this
book that present the material in a bit more depth, particularly in the area of the quantum mechanical
model of the atom. There are 4 copies on reserve.

A Basc Math Approad to Concepts of Chemistry by Leo Michels
There are 3 copies on reserve. This self-paced workbook provides lots of sample problems and their
solutions that allow you to build the problem-solving skills you need to succeed in Chemistry.

LABORATORY:

We have designed activities for the Chem 101 laboratory that complement the topics that we will be
covering in lecture. Labs will meet weekly begnning this week Monday, August 27, 2007. Attendance
at lab is mandatory. If illness or another emergency prevents you from attending lab, please contact your
lab instructor by phone or e-mail as soon as possible. If your reason for missing lab is deemed a valid
excuse, we will try to arrange a make-up lab during the same week if possible.

CHEM 101LAB MANUAL:

The Chem 101 lab manual is available for purchase from the Chemistry stockroom (Chem 212) for a
nominal fee ($4-5). Each week, please read the experiment before coming to lab and remember to bring
the lab manual with you to your lab section.

SAFETY LECTURE: Everyone must sign up to attend one of the safety lectures in the 2™ week of class.
Additionally, you must pick up a SAFETY MANUAL (available from the Chemistry stockroom) and
read Chapters 1E8 and 689. You must complete the safety quiz and sign the form before you can
participate in the 2" lab experiment.

CONFERENCE:

Conference is a crucial component of this course. It is an opportunity to engage the course material more
actively through discussion, small group problem solving, computer modeling, and hands-on activities. It
is also a great place to interact with faculty and to get help when you are having difficulties. We expect
regular attendance and participation.

TECHNOLOGY AND CHEM 101:

THE CHEM 101WEBSITE: http://academic.reed.edu/chemistry/courses/Chem101
Here you will find contert B copiesof problemsets, reading assignmerts, confererce workshees, etc.

THE CHEM 101 MOODLE: https://moodle.reed.edu/course/view.php?id=26

You will be auomatically errolledin the Chem 101 Moodle (use the same login asfor e-mail). Thissite
will provide a number of social networking tools (discussion forums, wikis, and informal surveys) to
erhancefaculty-studert interacton ard build a sense of community in Chem101. We are all still
learring how to beg utilizethe ReedMoodle (For example, use Firefox asyour browser to gain the most
functionality.), but we hope you will join in thisverture with us. Stay tuned
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A FEW WORDSABOUT OUR GOALSFOR CHEM 101.:

We recognize that you are an extremely diverse group of students in Chem 101. You have a wide-range
of backgrounds and prior experience with chemistry. You vary in the reasons for taking this class. Some
of you are potential science majors, some of you have ambitions of medical school, some are motivated
by a basic curiosity about chemistry, and yes, some of you just need the credit for Group C. Because of
this, you all have different goals for what you would like to take away from this course.

Our goals for Chem 101 are simple. We hope that all of you succeed and that you enjoy the experience!
Along the way, we hope that you will learn more about the way that a chemist views the world. What
contributions can chemistry (and chemists) make to the world and what are the biggest challenges for
chemistry at the dawn of the 21* century? We know that very few of you will actually pursue a degree in
chemistry, and for many, this may be the last chemistry course you ever take. However long you stay, we
hope to share with you some sense of our passion for the molecular view of our world!

Given the diversity and the size of this class, we also recognize that this may not always be the ideal
experience for everyone. We are particularly mindful of the folks who may be at the two ends of the
spectrum in this course. At any point if you are not feeling challenged enough by the material, please
come talk to us. We will be happy to suggest additional readings or help you tap into what’s hot in
chemical research. Similarly, if you feel overwhelmed at any point, please come talk to us so that we can
work with you and get you the resources you need to succeed. Our doors are open!

EVALUATION:
To succeed in this course, you need to exhibit sustained effort in all of the following areas:

In-Class Exams (Friday, September 28, Friday, November 2, and Friday, November 30)
These will be 50 minutes long to be taken in class with closed books and notes.

Final Exam (Wednesday, December 12, 1-4 PM)
This will be a comprehensive exam reviewing the entire semester (again closed book, closed notes).

Module Culminating Activities— The first two modules this semester (Stars and Global Warming) will
end with a culminating activity, designed to provide a non-exam method of assessing your understanding
of the material. Details about these activities and due dates will be provided later.

Problem Sets — Handed out on Wednesdays, due by 11 AM Wednesday the following week.
No late problem sets will be accepted without a medical excuse. So, hand in whatever you have done
even if it is incomplete. Some credit is better than no credit!

Lab Reports — Lab reports will consist of less formal worksheets and more formal lab reports.
Instructions for each lab report are provided in the Lab Manual. Reports and/or worksheets will be due
on your scheduled lab day, one week after completion of the experiment. There is a 5% per day penalty
for late reports, and no reports will be accepted more than one week past the due date. Note: |If you do
not turn in a maority of the laboratory reports, you will not pass this course, regardl ess of your
exam Scores

Practice Problems On Your Own — Most people learn Chemistry, not by reading the book, but by
working problems. For most students, just working the problem sets each week will not provide enough
practice for you to succeed under the time pressures of an exam. We recommend that you work many
more practice problems on your own to build and refine your skills. In lecture, we will be suggesting
end-of-chapter problems to work through on your own. These will not be collected. You should plan to
set aside several hours per week to work extra problems.
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ACADEMIC SUPPORT: (http://web.reed.edu/academic support/)

At any point in the course, if you feel you need some extra help, there is a wide range of support
available. We encourage you to come to office hours for help or arrange another time to meet with one of
us that fits with your schedule. Individual tutors for Chem 101 are available (thru Student Services) and
drop-in tutoring will be available at the Dorothy Jo House at various times from 3-11 pm on most days.
(For details, see http://webreededu/acackemic_support/tutor schedule html)

ACADEMIC COLLABORATION:

All work submitted for this course is expected to reflect the effort of the individual whose name appears
on the top of the page.

You are encouraged to work with friends, tutors, and instructors on problem sets and lab reports.
However, when the time comes to write this work up for submission, it must be your work, written in
your own words and reflecting your understanding of the problems at hand. In lab, you will be working
with a lab partner to complete the experiments. We hope you will discuss the meaning of the data you
collect and the observations you make together with your partner. However, you will write up individual
lab reports, reflecting your understanding of the experiment. Composing the lab report at the computer
together with your lab partner and printing two copies with different names at the top is not acceptable
and is considered to be a case of academic dishonesty. Please note: Our policy on laboratory reports is
different from that of Bio 101/102.

All exams are to be taken closed book, closed notes and without any collaboration. In using a calculator,
you may only use it for arithmetic and for simple algebraic and trigonometric functions. You may not use
programmed equations or graphing functions during the exam period. Remember that credit is given for
demonstrating the thought process that leads to a correct response, not for simple answers without any
demonstrated logic.
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CHEM 101 COURSE OUTLINE:

The contert of Chem 101 will be organizedinto 3 thematic modules The purpose of each module is to
placethe chemistry contert within the overal context of larger quegions that may reachaaoss several
disciplines and/or have societal impact Each module will be driven by a series of quedions, and the
chemistry will be taught on a need-to-know bads. The main consequernce of this approachis that we will
not move through the textbook in a linearfashion. The textbook will not guide the organizaion of the
course; rather the modules will. The underlying chemical theme of the fall semeser is maecuar
structure and properties Here isthe contextual mativation and developmert of this theme:

1. WHAT@GIN A STAR?
What is starlight?
Electromagnetic spectrum, dual nature of light
What do star colors tell us?
Blackbody radiation, color, and temperature
What do stellar spectra tell us?
Periodic trends in atomic properties and basic atomic structure
Quantum mechanical wave model of atomic structure
Using atomic spectroscopy to identify elements
What is the energy source behind a star?
Mass and energy, fission, fusion
What is the origin of the universe?
The Big Bang, nucleosynthesis

2. WHAT SHOULD WE DO ABOUT GLOBAL WARMING?
Is the climate changing?
What is the relationship between CO, and temperature?
The global carbon cycle
What determines whether a gas is a greenhouse gas?
Lewis structures, VSEPR, polarity, and infrared activity
How much are greenhouse gas concentrations changing?
Atmospheric concentrations, global warming potentials
Why are greenhouse gas concentrations rising?
Chemical equations and stoichiometry

3. WOULD YOU LIKE FRIESWITH THAT? THE FUSSABOUT FATSIN OUR DIET
Is it unhealthy to eat fat?
What makes fats different from other nutrients?
Chemical structures and properties of nutrients
Why is fat a necessary nutrient?
Molecular polarity and solubility
How is fat a concentrated energy source?
Thermochemistry
What kind of fat should we eat?
Macroscopic consequences of microscopic structure
Should we eat fake fat?
Chemistry of fat substitutes

4. BONUSMATERIAL: FROM BLUE JEANSTO BODY ARMOR
Why are blue jeans made out of cotton and not polyester?
Natural and synthetic polymers
How do I use chemistry to stop a speeding bullet?
Polymer structure/property relationships

BUT WHAT WILL WE COVER IN THE TEXTBOOK ?

In Whitten, we will cover Chapters 1, 5, 6, 26,2,3,4,7,8,9,27,28,13, and 15. As you can see, we will
not move through the text in a linear fashion but will jump around a lot! This simply highlights the fact
that generally we do not read chemistry textbooks in the same way that you might read the texts in
another discipline. Each week in lecture, we will provide specific reading assignments and suggested
practice problems that match the topics and the storyline of each thematic module.



