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Chapter 1:  Introduction to Chemistry 
 

Investigation and Experimentation 
1. Scientific progress is made by asking meaningful questions and conducting careful 

investigations. As a basis for understanding this concept and addressing the content in the other 
four strands, students should develop their own questions and perform investigations. Students 
will: 
f. Distinguish between hypothesis and theory as scientific terms. 

 
 
 
 
 
 

  
 

 
I. Chemistry. 
 

A. What is Chemistry? 
1. Matter is the general term for all the things that can be described as materials or “stuff.” 

a. Matter— 
 
b. Chemistry— 
 

 � Because living and nonliving things are made of matter, chemistry affects all aspects of 
life and most natural events. 

 
B. Areas of Study. 
 

� Five traditional areas of study are organic chemistry, inorganic chemistry, biochemistry, 
analytical chemistry, and physical chemistry. 
 

1. Organic chemistry— 
 
2. Inorganic chemistry— 
 
3. Biochemistry— 
 
4. Analytical chemistry— 
 
5. Physical chemistry— 
 
 
6. Although chemists may specialize in one of these areas, they will work in many of the 

areas in their study of one. 
7. For example, a biochemist must know organic chemistry to know how the carbon 

compounds react based on the rules of reaction rate from physical chemistry. 
C. Pure and Applied Chemistry. 
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1. Chemists do their work in two different ways:  one chemist might use computer and 
mathematical models to figure out how things work without knowing how his findings will 
be used while another might use computers and lab equipment to discover a way to solve 
a specific problem. 
a. Pure chemistry— 
 
 
b. Applied chemistry— 
 

2. Pure chemists experimented with chains of carbon, trying to find different ways to 
assemble them discovering how to make very hard plastics and very soft pliable plastics. 

3. Applied chemists took the different plastics and made lightweight chairs with the hard 
plastics and soft handled brushes with the soft plastics. 

4. Technology— 
 

� Pure research can lead directly to an application, but an application can exist before 
research is done to explain how it works. 
 
D. Why Study Chemistry? 
 

� Chemistry can be useful in explaining the natural world, preparing for a career, and 
producing informed citizens. 
 

1. We know why yeast makes bread rise and why pancakes get solid when cooked and why 
color photographs fade over time. 

2. Chemistry isn’t just for chemists; farmers must use the knowledge as well as cooks and 
painters and lawyers who are cross-examining crime scene investigators. 

3. When and if you vote, you will need knowledge of chemistry to tackle issues like Global 
Warming water and energy distribution. 

 
II. Chemistry Far and Wide. 
 

A. Materials. 
 

� Chemists design materials to fit specific needs. 
 

1. Rather than plucking off the burrs that stuck on his socks when he walked through the 
dry weeds in the fields of Switzerland, George de Mestral used a microscope to see that 
the burrs had many hook shaped appendages that caught the loops of the woven material 
that made up his socks. 

2. de Mestral developed a method to weave plastic hooks into a cloth tape, which he 
patented in 1955 as Velcro. 

B. Energy. 
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� Chemists play an essential role in finding ways to conserve energy, produce energy, and 
store energy. 
 

1. Advances in chemistry have produced insulation technology that can keep the space 
station comfortable when outside it is hundreds of degrees warmer or cooler. 

2. With triple pane windows and insulating foams, you can keep your home very 
comfortable with very little energy expenditure. 

3. In not too many years, you may go to McDonalds for some fries and then get your 
biodiesel car filled up with the used oil that was used to cook your fries. 

4. Cell phones were so named because the companies set up six transmitting towers on the 
corners of a hexagon or “cell.” 

5. These phones were as tall as your book, as thick as your book and half as wide as your 
book because of an enormous battery. 

C. Medicine and Biotechnology. 
 

� Chemistry supplies the medicines, materials, and technology doctors use to treat their 
patients. 
 

1. As we learn more and more about the biochemistry of the human body, we are able to 
produce over 2,000 prescription drugs that are both safe and effective in curing or 
controlling human disorders. 

2. While the bionic man or bionic woman may never be a reality, science has produced 
artificial hearts and kidneys as well as artificial joints, veins, and skin. 

3. Gene sequencing machines can now tell us if we have tendencies for certain diseases and 
give us clues on how to cure formerly incurable diseases. 
a. Biotechnology— 
 
b. We can now mass produce organic molecules or replace faulty genes inside humans. 

D. Agriculture. 
 

� Chemists help to develop more productive crops and safer, more effective ways to protect 
crops. 
 

1. Chemistry can be used to help produce greater yields in crops by testing and 
reconditioning soil, genetically altering plants so they can survive in harsh environments, 
and even making plants glow when they need to be watered so the farmer can conserve 
water and the money it costs to water. 

2. Rather than spraying plants with general poisons that kill both good and bad insects, 
chemists can mass produce natural plant toxins and pheromones, chemicals that attract 
males to them and away from the females so they don’t mate. 

E.  The Environment. 
 

� Chemists help to identify pollutants and prevent pollution. 
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1. Chemists can identify pollutants that can’t be seen and cause brain damage, respiratory 
problems, cancer, and many other human disorders. 
a. Pollutant— 
. 

2. Because of extremely accurate testing, chemists can measure the amounts of pollutants 
in the world around us and find out how much is escaping into our environment. 

F. The Universe. 
 

� To study the universe, chemists gather data from afar and analyze matter that is brought 
back to earth. 
 

1. By studying the light leaving stars and the light reflected off of planets, we can 
determine the types and amounts of chemicals that compose these stars and planets. 

 
III. Thinking Like a Scientist. 
 

A. Alchemy. 
1. While alchemists sought perfection and believed in magic, they developed methods to 

work with metals, glass and dyes. 
 

� Alchemists developed the tools and techniques for working with chemicals. 
 

2. They developed equipment to help them in their studies including, beakers, flasks, tongs, 
funnels, and mortar and pestle to help them in their logical quest to discover the nature 
of matter. 

B. An experimental approach to science. 
1. Charles II of England encouraged science and the Royal Society of London was formed, 

which encouraged its members to discuss topics and conduct experiments. 
2. Antoine Lavoiser showed that it was not the element fire (phlogiston) that burned but 

when metals were burned, they gained weight. 
3. If metals gained weight, a substance was added to them and phlogiston wasn’t 

consumed; this substance he called oxygen 
C. The Scientific Method. 

1. Scientific Method— 
 
2. Not all scientists use the scientific method; some have flashes of insight, some stumble 

into answers, and some just guess right. 
 

� Steps in the scientific method include making observations, testing hypotheses, and 
developing theories. 

 
3. Making observations. 

a. Observation— 
 

4. Testing hypotheses. 
a. Hypothesis— 
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b. A hypothesis is a testable question based on an observation. 
c. Experiment— 
 
d. Experimental design requires that the scientist to limit the variables to just one that 

changes and a careful observation of what happens during the experiment. 
e. Manipulated variable— 
 
 
f. Responding variable— 
 
 
g. Experiments must be verified or repeated many times by others; each time gaining 

the same results, and then be published so others can analyze the procedures used. 
5. Developing theories. 

a. Theory— 
 
b. Nothing in science is “proven” in science as scientists leave open the possibility that a 

theory may need to be revised in the future as we develop new experimental 
techniques and tools. 

6. Scientific laws. 
a. Scientific law— 
 
 
b. Often, a scientific law shows a mathematical relationship. 

D. Collaboration and Communication. 
1. Collaboration. 

 
� When scientists collaborate and communicate, they increase the likelihood of a successful 

otcome. 
 

a. Collaboration is necessary because scientists can bring a different perspective and a 
different set of skills. 

b. Collaborations between business and science can provide the finances for research in 
exchange for a product that the business can develop. 

E. Communication. 
1. Scientists often work in teams and publish their work in peer-reviewed journals where 

their conclusions can be challenged. 
2. The Internet can be a great source of scientific information but the source must be 

investigated first. 
 
IV. Problem Solving in Chemistry. 
 

A. Skills used in solving problems. 
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� Effective problem solving always involves developing a plan and then implementing that 
plan. 
 

1. Problem solving in science is very much like solving problems in life in that you have to 
develop a plan and then carry out that plan. 

2.  Look at the information presented and then propose a test by keeping all variables 
constant except one. 

B. Solving Numeric problems. 
 

� The steps for solving a numeric word problem are analyze, calculate, and evaluate. 
 

1. Analyze. 
a. Numeric problems aren’t as hard as you might think once you collect the known data 

or numbers and figure out what the unknown data or numbers must be. 
b. Once you have the known and unknown data, you must look for a relationship 

between them. 
2. Calculate. 

a. Doing the calculations is easy in that it involves plugging the numbers into the 
equation that describes the relationship between the known and the unknown. 

3. Evaluate. 
a. Did you use the right equations?  Did the answer make sense?  Are the units of the 

answer the units you would expect? 
C. Solving conceptual problems. 
 

� The steps for solving a conceptual problem are analyze and solve. 
 

1. Often, conceptual problems will require you to determine what is known and unknown. 
2. Consider the limits on each of the variables in the problem and which order they must be 

considered. 
3. The two steps involve analyzing and then solving the problem. 
 
 

PRACTICE FOR THE TEST: 

Standardized Test Prep, page 37 

Internet Practice:  http://www.phschool.com/atschool/chemistry/  Click on the arrow above 
the picture of your Chemistry book. 
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