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Learning Objectives

Name the four major types of organic molecules found in living organisms and tell what they
all have in common.

Define the term carbohydrate and distinguish between a monosaccharide, a disaccharide,
and a polysaccharide.

Describe the process of dehydration synthesis and hydrolysis, and explain why they are
important in living organisms.

Define the term lipid and list some of the roles played by lipids in the cell.

Explain the difference between (a) a saturated and an unsaturated fatty acid, (b) a fat an an
oil, (c) a phospholipid and a glycolipid, and (d) a steroid and a wax.

Draw the basic structure of an amino acid, and explain the relationships between amino
acids, proteins, and peptide bonds.

Describe the levels of organization of protein in terms of its primary, secondary, tertiary, and
quaternary structures.

Define the term nucleic acid, give the subunits of a nucleotide, and name the two main types
of nucleic acids found in living organisms.

Explain why ATP is important and describe its general structure.

Understanding Chemistry in 3D
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Organic Chemistry

Living things are composed of organic molecules primarily made up of the elements carbon
and hydrogen. Molecules of hydrogen and carbon (referred to as hydrocarbons) have the
property of being non-polar. Yet 70- 90% of cells are composed of water (a polar
compound). Polar substances mix with other polar substances. Likewise, non-polar
substances interact with other non-polar compounds. Polar and non-polar compounds are
immiscible (unable to mix).

How are macromolecules assembled?

The common organic compounds of living organisms are carbohydrates, proteins, lipids,
and nucleic acids. Each of these are macromolecules or polymers made of smaller
subunits called monomers. The bonds between these subunits are formed by a process
called dehydration synthesis. This process requires energy; a molecule of water is
removed (dehydration) and a covalent bond is formed between the subunits. Because a new
water molecule is formed, this is also referred to as condensation. The opposite where water
and energy are used to break apart polymers into simpler monomers is called hydrolysis
(hydro- water, lysis- to break or split).
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https://phet.colorado.edu/sims/html/molecule-shapes/latest/molecule-shapes_en.html
https://github.com/jeremyseto/bio-oer/blob/master/figures/chemistry/polymerization.png?raw=true

6. Organic Chemistry

Polymer formation. Dehydration reactions join monomers. Hydrolysis splits polymers.

Additional Resources

Carbohydrates http://www.visionlearning.com/en/library/Biology/2/Carbohydrates/61
Lipids http://www.visionlearning.com/en/library/Biology/2/Lipids/207/reading
Fats and Proteins http://www.visionlearning.com/en/library/Biology/2/Fats-and-Proteins/62
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