









Name:_______________________________Date___________________Per________
Building  Carbon-based molecules
Most living things are mainly composed of different combinations of the same five elements.  These elements are carbon, oxygen, hydrogen, nitrogen and phosphorus. Carbohydrates and fats are comprised of carbon, hydrogen and oxygen.  Proteins are composed of a chain of amino acids. Amino acids are made of a central carbon bonded to 4 different groups: a carboxyl group (–COOH), an amine group (–NH2), a hydrogen atom (–H), and a side group that varies depending on the type of amino acid. Twenty common amino acids can combine in various ways to make different protein molecules. The sequence of amino acids in each protein is unique to that protein, so each protein has its own unique 3-D shape. DNA (genetic information) is composed mainly of carbon, hydrogen, oxygen, nitrogen, and phosphorus. 
Why do these particular elements bond together to form organic molecules? As you have learned, it is the number of valence electrons that allow certain elements to bond with one another.  Today, you will demonstrate this by building two of these molecules (carbohydrate and protein) with beads and pipe cleaners. Have fun and learn a lot!
Question:

How many bonds can each element in molecules of a carbohydrate and a protein base form?

Hypotheses:
If carbon has ______ valence electrons, then it can form ________ bond(s)

If hydrogen has______ valence electrons, then it can form _________ bond(s); 
If oxygen has______ valence electrons, then it can form _________ bond(s); 
If nitrogen has ______ valence electrons, then it can form _________ bond(s).

Materials:

Molecule building kit (Carbon is black. Oxygen is red. Nitrogen is yellow. Hydrogen is white.)
Procedure:

Building a Carbohydrate: 3 different colored atoms
1. Designate a color for each of the following elements: carbon, hydrogen, 
      and oxygen:
Carbon=__________, Hydrogen = ___________, Oxygen=____________
2. Using the handout directions and put the carbohydrate molecule together depicted in the given model.
3. When finished, count the number of each atom and the number of bonds each element has. 
4. Record results in the data table and have your teacher initial your data chart.
Building a Protein: 4 different colored atoms
1. You will need one different colored atom for the nitrogen atom.
Nitrogen=_________________
2. Using the handout directions put the amino acid together.

3. When finished, count the number of each atom and the number of bonds each element has.

4. Record in the data table and take apart both molecules.
Data Table/Results:   
Carbohydrate  Teacher Initial ________
	Element
	Number of Atoms
	Number of Bonds for each atom

	Hydrogen
	
	

	Oxygen
	
	

	Carbon
	
	


Protein (amino acid)
Teacher Initial ______





	Element
	Number of Atoms
	Number of Bonds for each atom

	Hydrogen
	
	

	Oxygen
	
	

	Nitrogen
	
	

	Carbon
	
	


Analysis Questions: Answer on this sheet (attach paper if necessary)
1. What are the six main elements used to make up most living things? 
2. What are the elements that make up carbohydrates?  Proteins?
3. What element is considered the “backbone” of both the carbohydrate and protein molecules? (Hint:  Look at the middle of the molecule)
4. What are proteins made of?
5. How many bonds can each element (hydrogen, oxygen, nitrogen and carbon) make?
6. What do you think the mnemonic device “HONC 1-2-3-4” might mean?
7. What makes carbon so “willing” to bond with other elements?
