Ch. 1 Introduction to Chemistry

Big Idea(  Chemistry is a science that is central to our lives.

1.1 A Story of Two Substances

Main Idea:  Chemistry is the study of everything around us.
Objectives:

· Define substance.

Review Vocabulary
1. Matter – anything that has mass & takes up space.
A. Why study chemistry?

a. All the “stuff” in the universe is made from building blocks scientists call  matter.

b. Chemistry-  The study of matter & the changes that it undergoes.
i. Substance- matter that has a uniform composition.
1.2 Chemistry & Matter


Main Idea:  Branches of chemistry involve the study of different kinds of matter.
Objectives:

· Compare & Contrast mass & weight.

· Explain why chemists are interested in a submicroscopic description of matter.

· Identify the area of emphasis for various branches of chemistry.

Review Vocabulary
1. Technology – a practical application of scientific information.
A. Matter and its Characteristics

a. Mass-  a measurement that reflects the amount of matter.
b. Mass & Weight

i. Weight-  a measure of the amount of matter & the effect of Earth’s gravitational pull on it.
ii. Scientists use mass instead of weight as a way to measure matter independently of gravitational force.

c. Structure & observable characteristics

i. The structure, composition, & behavior of all matter can be explained on a submicroscopic (atomic) level.
ii. All that we observe about matter depends on atoms & the changes they undergo.
iii. Model-  a visual, verbal, or mathematical explanation of experimental data.
B. Chemistry: The central science

a. Chemistry is generally broken down into branches that focus on specific areas, although many branches overlap.
b. Table 1.1:  Some branches of chemistry
	Branch
	Area of Emphasis
	Examples of Emphasis

	Organic Chemistry
	Most carbon- containing chemicals
	Pharmaceuticals, plastics

	Inorganic chemistry
	Matter that does not contain carbon
	Minerals, metals & nonmetals, semiconductors

	Physical Chemistry
	Behavior & changes of matter & the related energy changes
	Reaction rates, reaction mechanisms

	Analytical Chemistry
	Components & composition of substances
	Food nutrients, quality control

	Biochemistry
	Matter & processes of living organisms
	Metabolism, fermentation

	Environmental Chemistry
	Matter & the environment
	Pollution, biochemical cycles

	Industrial Chemistry
	Chemical processes in industry

	Paints, Coatings

	Polymer Chemistry
	Polymers & plastics
	Textiles, coatings, plastics

	Theoretical Chemistry
	Chemical interactions
	Many areas



	Thermochemistry
	Heat involved in chemical processes
	Heat of reaction




1.3  Scientific Methods

Main Idea:  Scientists use scientific methods to systematically pose & test solutions to questions & assess the results of the tests.
Objectives
· Identify the common steps of scientific methods.

· Compare & contrast types of data.

· Identify types of variables.

· Describe the difference between a theory & a scientific law.

Review Vocabulary:

1. Systematic approach-  an organized method of solving a problem.
A. A systematic approach

a. Scientific method- a systematic approach used in scientific study.
i. Organized process used by scientists to do research.
ii. Provides a method for scientists to  verify the work of others.
b. Observation

i. The act of gathering information.
ii. Qualitative data-  information that describes color, odor, shape, or some other physical characteristic.
iii. Quantitative data-  numerical information
c. Hypothesis
i. A tentative explanation for what has been observed.
d. Experiments
i. A set of controlled observations that test the hypothesis.
ii. Must test ONE variable(s) at a time.

1. Variable – a quantity or condition that can have more than one value.
iii. Independent variable- the variable you plan to change.
iv. Dependent variable- the variable whose value changes in response to a change in the independent variable.
v. Other factors

1. Constant- a factor that is not allowed to change during the experiment.
2. Control- a standard for comparison.
vi. Controlling variables

1. Sometimes it is easier to simulate conditions in a laboratory, where the variables can be more easily controlled.
e. Conclusion
i. A judgment based on the information obtained.
B. Theory & Scientific Law

a. Theory-  an explanation of a natural phenomenon based on many observations & investigations over time.
i. States a broad principle of nature that has been supported over time.

ii. Still subject to new experimental data & can be modified.
iii. Often leads to new conclusions.
iv. Considered successful if it can be used to make predictions that are true.
b. Scientific Law-  a relationship in nature that is supported by many experiments.
1.4 Scientific Research

Main Idea:  Some scientific investigations result in the development of technology that can improve our lives & the world around us.
Objectives:

· Compare & contrast pure research, applied research, & technology.

· Apply knowledge of laboratory safety.

Review Vocabulary

1. Synthetic-  something that is human-made & does not necessarily occur in nature.
A. Types of Scientific Investigations

a. Pure research-  research to gain knowledge for the sake of knowledge itself.
b. Applied research-  research undertaken to solve a specific problem.
c. Chance discoveries

i. Often, a scientist conducts experiments & reaches a conclusion that is far from what was predicted.
1. Examples:  penicillin & nylon

B. Students in the laboratory

a. You are responsible for your safety & the safety of people working nearby.
C. The benefits of Chemistry

a. Almost every situation that you can imagine involves a chemist, because everything in the universe is made of matter.
