Key Questions to Consider
• What is Chemistry?

• What do Chemists do?

• Why should I care?

Chemistry: Two key questions:
• Why to materials behave as they do?
– Color
– State
– Overall properties and reactivity?

• How can we take advantage of these properties to do
something useful?
– New materials or improve existing materials
– Pharmaceuticals, fuels, foodstuffs…

Science is Experimental!
• New knowledge/theories must be confirmed by
experimental data.
– If the theory and experiment (real world) don’t match, the theory
must be modified!

• Route to experimental problem-solving:

Scientific Laws and Theories
• Law: Repeatedly tested hypothesis that has not been
contradicted
– Concise statement of a relation that seems to always hold under
same conditions
– Once defined, static

• Theory: a unifying principle that explains facts and laws
– Theories are not hypotheses
– Continuously revised as new data obtained

Matter: from particulate to macroscopic
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“Top-Down” perspective on matter

How do we relate macroscopic to microscopic (nano)?
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Representations of matter
Benzene, C6H6
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Important terms/considerations for
describing matter
• Quantitative versus Qualitative descriptions
– Qualitative
– Quantitative
• All quantitative measures have some uncertainty!

• Chemical versus Physical changes
– Chemical:
– Physical:

Physical Properties

Chemical Properties
Chemical properties are those properties of a
substance that can only be studied by forming
new substances.

Important terms/considerations for
describing matter
• Extensive vs. Intensive properties
– Extensive
– Intensive

• How do we relate macroscopic to microscopic?

Quantitative Tools for Describing
Chemical and Physical Phenomena
• Size scale can range greatly
• Metric system makes scaling a little easier
– Know colored prefixes and conversions from Table 1.5
– Converting between ranges – dimensional analysis

What Does a Number “Mean”?
• Numbers aren’t very useful without and idea of how good
they are.
– Precision:
– Accuracy:
– How do we determine precision and accuracy?

• Significant figures help us to describe “quality” of a
result.
– “quality” of the result is limited by the quality of the data that goes
into it.

Energy and Temperature
Energy is the ability to do work or transfer heat.
Energy exists in two major forms:
• Potential energy is stored energy.
• Kinetic energy is energy in motion.
Heat is energy that is transferred from hotter objects to cooler objects.
Temperature is the average kinetic energy of an object.
Heat energy is often measured in calories or joules.
• One calorie (cal) is the amount of heat required to change the
temperature of 1.00 g of water 1.00 oC.
• A calorie is 4.184 joules (J). (1 cal = 4.184 J)
• Food “calories”
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