
Chapter 1

 What is Chemistry?
I.  Science
     Is not just a collection of facts!

     Science is a method or process of learning about the natural, physical world.


A. Before 1600:


“Philosophers” based their ideas on reason alone – if it sounded right it must be so – 

                          no testing or experimentation.



Democritus and Leucippus (500-400 BC)  “Atomism”.
Aristotle (384-322 BC)  “Continuous Matter” – opposite of atomism.
The ancient Greek philosopher Aristotle had said that all matter was uniform (i.e. 

identical) and continuous; he also argued that there was no part of space which did not 

contain matter. This continuous matter could be differentiated (grouped) into four 

elements – earth, air, fire and water. He argued that the properties of a body were 

explained by the proportion of each element it contained, and further conditioned by

the ‘form’ it took and the mixture of its ‘qualities’ (the principal ones being hot, dry, 

cold and wet). As time went on Aristotle’s many followers continued to develop new 

and increasingly complicated theories of forms and qualities. For example, they 

added the idea of hidden or occult qualities to explain the wide range of phenomena
observed.


    Galen, a Greek physician (130-200 AD)



         Fact:



         Hypothesis that tried to explain the fact:


B. In the 1600’s:


Testing of hypotheses began – beginnings off true “science.”




William Harvey in 1628:




Microscope invented.




Malpighi in 1661:



Francis Bacon – proposed the idea of the “scientific method.”

C. The Scientific Method or how science is done: 


1.  Make observations, accumulate facts, collect data. 



Optional: formulate a law to summarize the observations and data.)


2.  Devise a tentative hypothesis (or a “model”) to try to explain these observations.
3.  Design and run experiments to test the hypothesis.


4.  An hypothesis (or model) that has never yet been disproven becomes a theory.
D.  An important real-world example of the scientific method at work:

 Development of a treatment for Parkinson’s disease.

                      1. Observations and data collected:

 2. Initial Hypothesis:

3. Systematic research and experimentation:

4. Conclusion:

5. New Hypothesis:

6. More research and more experimentation:

7. Conclusion:

8. Publication followed by attempts at verifying results.

9. Hypothesis becomes accepted by scientific community – now a Theory.
II.  Science, Non-science, and Pseudoscience:

A. Cognitive  beliefs – come from observing the natural, physical, concrete, objective world.

B. Non-cognitive beliefs – subjective, opinions, stem from culture and life experience – cannot 

        be tested nor refuted.

C. Science is in the cognitive realm; non-science and pseudoscience are in the non-cognitive

        realm. Sometimes they realms overlap.


D. Be able to give examples of all three – see diagrams with overlapping circles.


E. List as many characteristics of science and pseudoscience as you can and explain why it is 
            
      important that an intelligent college graduate knows the difference.

III.  Chemistry is the study of matter and the changes it undergoes.
A. What is matter? Anything that occupies space and has mass, i.e., anything
                               tangible. 


B. Types of Matter:
     1. Mixtures – proportions of components vary, separated into components by physical
                means.


a. Homogeneous (solutions and alloys.)


b. Heterogeneous.

     2. Pure Substances – only one type of matter is present, fixed, unvarying composition.





a. Elements - the simplest pure substances.



i. A substance composed of only 1 type of “atom”, smallest possible “piece” of an  


                 element.

ii. Cannot be divided into simpler substances or broken down by physical or
      chemical means.
.




iii. Represented by chemical symbols – learn the first  20 (name and symbol




for Test #1.



iv. Organized into the Periodic Table of the Elements.
            b. Compounds


i. Pure substances composed of more than one kind of element,
                            therefore, more than one kind of atom.



           ii.  Can be broken down into simpler compounds or elements by chemical
                                        means only.


C. Transformation of Matter



1. Physical changes  



a. do not turn the substance into a different substance.



b. are reversible!



c. often involve change of  “state” :      solid  (  liquid  (  gas.




d. examples:



2. Physical properties


3. Chemical changes 


   
a. turn the substance into a different substance (or substances).



b. are irreversible!


           c. called “chemical reactions”.



4. Chemical properties
IV. Science vs Technology
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