Biology
Organic Chemistry
(ACT-QC: A.5.g       NGSS: PS 1-1, LS 1-2, ESS2-6, LS 1-3)
I. What does it mean if something is “organic?”  
A. It means that it is a compound that contains carbon.
II. Life on Earth  is primarily carbon based.  
A. Carbon can form covalent bond with FOUR other elements, which means it can form compounds with a variety of different compounds (as valuable as a “wild card” in poker – it can be used in conjunction with a lot of things)

III. Organic molecules used by living organisms are primarily divided into four groups of macromolecules
A. Macromolecules are large molecules (“macro” is a prefix that means big)
1. The four major groups are carbohydrates, lipids, proteins and nucleic acids.
B. Macromolecules are typically polymers
1. Polymers are chains of repeating units (poly means “many”)
2. The units they’re made up of are called monomers (mono means “one”)

3. Take a brick wall, for example: each individual brick would be a monomer.  The wall would be the polymer.

IV. Carbohydrates
A. Polymers that are also known as polysaccharides.
B. The monomer that makes up a carbohydrate is called a monosaccharide.

C. Carbohydrates are made up primarily of carbon (C), hydrogen (H) and oxygen (O) in a 1:2:1 ratio.
D. Purpose: store energy and provide support
E. Examples:
1. In animals: glucose and glycogen (energy storage) and chitin (support in insect exoskeletons)
2.  plants: starch (energy storage) and cellulose (support in cell walls)
V. Lipids
A.  These are mostly C and H, and include the waxes, fats and oils
B. This is the only macromolecule group that is NOT a polymer
C.  Basic units: fatty acid tail, a head

D. Purpose: store energy and provide barriers 

1. Phospholipids form the cell membrane – we will come back to these

E. Examples of those important to humans: Most steroids (esp. cholesterol)
VI. Proteins
A. These are specially-folded compounds composed of C, H, N, S and O.
B. The monomer that makes up a protein is called an amino acid.

C. Purpose: provide support & speed reactions 

D. Enzymes are specialized proteins that function as catalysts for chemical reactions.

E. Examples of those important to humans: 

1. Digestive enzymes, collagen, etc. Too many to list them all – they make up 15% of your total body mass!

VII. Nucleic Acids
A. These are compounds composed of C, H, N, P and O

B. The monomer that makes up a nucleic acid is called a nucleotide
C. Purpose: to store and transmit genetic info.
D. Examples of those important to humans: primarily DNA & RNA
Name______________________________

1.       Below are the basic elements found in all living organisms.  Complete the following chart and answer the questions that follow.

	Element
	Atomic Number
	Mass Number
	# of protons
	# of neutrons
	# of electrons
	# of valence electrons

	Carbon (C)


	
	
	
	
	
	

	Hydrogen (H)


	
	
	
	
	
	

	Nitrogen (N)


	
	
	
	
	
	

	Oxygen (O)


	
	
	
	
	
	

	Phosphorous (P)


	
	
	
	
	
	

	Sulfur (S)


	
	
	
	
	
	


2. Why is life on Earth carbon-based?  What property does carbon have that makes it a useful element in forming complex molecules?

3. Organize the information regarding organic molecules in the table below.

	Macromolecule
	Monomer it’s comprised of
	What is the basic function of this macromolecule group?
	An example of one you’d find in YOUR body

	Lipid
	
	
	

	Nucleic Acid
	
	
	

	Protein
	
	
	

	Carbohydrate
	
	
	


