Unit 3: Basic Chemistry

Content Outline: Carbon Chemistry (3.6)
I. Over 90% of all compounds in living organisms are covalent compounds composed of carbon-based molecules, called organic compounds.  Compounds usually without Carbon are referred to as Inorganic. Please stress to students that all carbon containing compounds with Carbon are not classified as organic – examples are CO2 and Methane Ch4
II. The carbon atom has tetravalence (4 valence electrons) and can thus form four covalent bonds with other carbon atoms or atoms of other elements. Carbon can also form multiple bonds (i.e. double and triple) with carbon and atoms of other elements.
III. Carbon and hydrogen, when bonded, provide the’ backbones’ which make up many organic molecules.

A. Three basic types of backbones exist, straight-chain, branched-chain and ring compounds.  Each consists of multiple carbon atoms bonding to each other to form the shape described.

B. Although there are many types of organic compounds, some containing atoms of halogens or oxygen, sulfur, nitrogen and phosphorous, key biochemical compounds (organic compounds found in living things) are divided into 4 categories:  carbohydrates, lipids, proteins and nucleic acids.

1. Carbohydrates:  Biochemicals composed of one or more simple sugars covalently bonded together are carbohydrates.  There are two types of carbohydrates, simple and complex.  Simple carbohydrates like glucose include only one sugar molecule, where complex carbohydrates are composed of multiple simple carbohydrates covalently bonded together.  Examples of complex  include Cellulose, the tough material making up the cell wall of plant cells, and Glycogen, the complex carbohydrate (stored sugar energy) which provides energy to animal muscle cells.

2. Lipids:  Biochemicals which are hydrophobic (will not dissolve in water) are fats, oils and waxes.  Lipids perform many life functions, including storing energy and making up cell membranes.  Animals store lipids as fats; plants as oils.

3. Proteins: Most biochemicals in living things are proteins.  Proteins are the “work horse” molecules within your cells composed of multiple amino acids.  Amino acids are molecules made up of carbon, hydrogen, oxygen and nitrogen atoms.  These molecules are first covalently bond together in numerous ways to form the very amino acid string that will become a functional protein once folded.  The shape of the protein molecule is critical to its function in living things and protein shape is controlled by the type and order of amino acids bonded together.  To help hold the molecule together in the folded shape there is a combination of hydrogen bonds and sulfur-containing covalent bonds. Proteins transport and store materials, provide structure and regulate chemical activities in living things.

4. Nucleic Acids:  Of the four main biochemical compounds, by far the largest molecules are the nucleic acids.  The base units of the polymers that we call nucleic acids (DNA and RNA) are nucleotides which are composed of carbon, hydrogen, oxygen, nitrogen and phosphorus.  There are only 5 types of nucleotides and yet it is the order or sequence of nucleotides which cause all the structural and chemical variety of life on this planet.  DNA has the instructions required to produce all of the proteins necessary for the varieties of life we witness, while RNA molecules have the ability to translate the DNA message to enable the production of these proteins.
