Chapter 4

Carbon and the Molecular
Diversity of Life

Teaching Objectives

The Importance of Carbon

 1.
Explain how carbon’s electron configuration accounts for its ability to form large, complex, and diverse organic molecules.

 2.
Describe how carbon skeletons may vary, and explain how this variation contributes to the diversity and complexity of organic molecules.

 3.
Describe the basic structure of a hydrocarbon and explain why these molecules are hydrophobic.

 4.
Distinguish among the three types of isomers: structural, geometric, and enantiomer.

Functional Groups

 5.
Name the major functional groups found in organic molecules. Describe the basic structure of each functional group and outline the chemical properties of the organic molecules in which they occur.

Student Misconceptions

 1.
Students often misunderstand the interaction of hydrophobic molecules and water. Many students think that individual oil and water molecules repel each other. Explain to students that individual hydrocarbon molecules are attracted to water molecules, but with a force much less than the attraction of water molecules to each other.

 2.
Students find it difficult to understand the differences among structural isomers, geometric isomers, and enantiomers. Three-dimensional models, or pictures of such models, are very useful tools in discussion of these terms.
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Word Roots

carb- 5 coal (carboxyl group: a functional group present in organic acids, consisting of a carbon atom double-bonded to an oxygen atom and a hydroxyl group)

enanti- 5 opposite (enantiomer: molecules that are mirror images of each other)

hydro- 5 water (hydrocarbon: an organic molecule consisting only of carbon and hydrogen)

iso- 5 equal (isomer: one of several organic compounds with the same molecular formula but different structures and, therefore, different properties)

sulf- 5 sulfur (sulfhydryl group: a functional group that consists of a sulfur atom bonded to an atom of hydrogen)

thio- 5 sulfur (thiol: organic compounds containing sulfhydryl groups) 
