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 In a sense CHEM 2800 is more of a physical science course, than only a chemistry course. 
You will be involved in concept-based inquiry. You will be involved in "making sense" of obser-
vations. You will be involved in building models. You will be involved in constructing scientific 
knowledge and then reflecting on it. You will be involved in the process of science as well as 
becoming familiar with the body of knowledge of science.

 Richard Feynman, Nobel Laureate of Physics, once said that if only one sentence, one 
piece of knowledge, could be handed down to future generations, the most important sentence 
should be...All matter is composed of atoms.  The importance of that idea forms the theme 
of CHEM 2800. The theme of this course, the idea that ties the course together is the particle 
model of matter. So most of the activities will (hopefully) help you arrive at this model and make 
it believable to you.

 You will start out doing activities involving gases, then move on to studying liquids and 
solids. Along the way you should develop understanding of the concepts of heat and temperature 
and thermal energy.  And you should begin to understand how the observed phenomena can be 
understood in terms of a particle model of matter and in terms of the forces that act between 
the particles.

 Then you will be introduced to the electrostatic force, the force that arises between ob-
jects that have charge. This force is similar to, but distinctly different from, the gravitational force 
that arises between objects that have mass. The electrostatic force is the important fundamental 
force that exists between the particles (or atoms) in gases, liquids, and solids found in nature.

 It is impossible (at least for the folks developing this course) to think of activities that can 
be done in this class, which will lead you to the basic ideas of atomic structure. The activities are 
too tough and require too much expensive equipment! But these ideas are crucial and important 
(see the Feynman statement above!) So...a different approach will be used. The historical de-
velopment of the ideas of atomic structure will be presented, culminating in the development by 
Niels Bohr of a simple model of the hydrogen atom.

 Armed with this simple "Bohr model" one can begin to understand the structure of more 
complicated atoms, and that will be your task- with the help of your instructor. This will lead to 
insights into the structure of molecules and, finally, how atoms and molecules interact with one 
another. The realm of chemistry will be opened to your understanding!

We hope you will have an enjoyable and fruitful semester.

INTRODUCTION

3225 Wood Hall
Kalamazoo MI 49008-5444 USA
269-387-5398 | 269-387-4998 Fax
www.wmich.edu/science
email: sci-ed@wmich.edu
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 1. SWBAT define chemistry and why it is important to learn about it.
 2. SWBAT apply NOS to chemistry concepts
 3. SWBAT describe the big ideas for the course that will be covered.
 4. SWBAT utilize basic laboratory equipment used in chemistry investigations.
 5. SWBAT recall and apply concepts of volume, area, mass, and weight.
 6. SWBAT recognize metric units of measure.
 7. SWBAT convert metric units of measure.
 8. SWBAT calculate answers utilizing appropriate significant figures.
 9. SWBAT describe matter at both micro and macro levels.
 10. SWBAT differentiate between chemical and physical properties of matter.
 11. SWBAT identify the three phases of matter and provide characteristics of each.
 12. SWBAT recognize the particulate nature of matter.
 13. SWBAT state and apply basic gas laws.

 Nature of Science (NOS) Objectives:
 1. SWBAT define the following terms: observations, inference, experiment, theory, law, tentative, subjective,  
 objective, empirical, creative, theory-laden, hypothesis and model.
 2. SWBAT identify a given scientific scenario as using observation, experimentation and/or though experiments.
 3. SWBAT provide an example of an in class activity that exemplified tentativity, subjectivity, empirical NOS, and  
 creativity and support their claim with evidence.
 4. SWBAT compare and contrast the concepts of theory, law and hypothesis.

NOTES:

CHEM 2800
Unit 1 Objectives
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Equilibrium
"and"

driving"forces"
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odynam
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"
"

"
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odynam
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ove"or"transform
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Fred has been spending his summer boating on the great lakes. 
But he’s not too bright (after all, the brains of worms are pretty 
small): He’s never learned how to swim and he never wears his 
life preserver. The worst has happened! His boat has capsized 
and he is stuck! Fortunately, his life preserver is in the boat, but 
unfortunately, he does not know how to reach it without falling off 
and drowning. 

Problem:
How can you and your group save Fred using only 4 paper clips. You may not touch Fred, the boat, or the life 
preserver directly with your hands.

Materials:
• Gummy Worm
• Gummy life preserver
• 1 Plastic Cup
• 4 Paper Clips

Procedures:
1. Work with your group and "Save Fred".

2. Follow the rules:
          Fred, the boat, the life preserver can be touched only with the paper clips. NO HANDS.

3. Develop a plan to “Save Fred”

SAVE FRED!

Draw a picture of your plan: What steps do you need to follow?

What were some challenges your group encountered?

How did your group over come challenges?


