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You will be using Gummi Bears and toothpicks to create models of different isomers and functional groups.  Choose a color of Gummi Bear to represent carbon and use that color for all of your carbon atoms.  Choose a color to represent hydrogen and oxygen as well.  When you are making hydrocarbon chains you may leave off the hydrogen atoms, as they are represented by the end of the toothpicks.  You must show any hydrogen atoms that are bonded to oxygen or nitrogen atoms.  
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The three dimensional shape or configuration of a molecule is an important characteristic. This shape is dependent on the preferred spatial orientation of covalent bonds to atoms having two or more bonding partners. Three dimensional configurations are best viewed with the aid of models. In order to represent such configurations on a two-dimensional surface (paper, blackboard or screen), we often use perspective drawings in which the direction of a bond is specified by the line connecting the bonded atoms. In most cases the focus of configuration is a carbon atom so the lines specifying bond directions will originate there. As defined in the diagram on the right, a simple straight line represents a bond lying approximately in the surface plane. The two bonds to substituents A in the structure on the left are of this kind. A wedge shaped bond is directed in front of this plane (thick end toward the viewer), as shown by the bond to substituent B; and a hatched bond is directed in back of the plane (away from the viewer), as shown by the bond to substituent D.
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Construct a model of Methane based on the configuration to the left.  Wait for approval before moving on. _________
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Isomers

Structural Formulas
It is necessary to draw structural formulas for organic compounds because in most cases a molecular formula does not uniquely represent a single compound. Different compounds having the same molecular formula are called isomers, and the prevalence of organic isomers reflects the extraordinary versatility of carbon in forming strong bonds to itself and to other elements.

2. Construct a model of each of the isomers shown below.  Demonstrate how each isomer contains the same number of each type of atom. Make sure the geometry around the carbon atom matches the bond geometry you demonstrated in methane. (For the enantiomers, just use a different color Gummi Bear to represent each functional group shown in the diagram.)
Structural ​_________

Geometric _________

Enantiomer_________
Functional Groups

3. Construct a propane model.  The formula is C3H8.  Make sure to keep the correct geometry around the carbon atom.  
4. Now demonstrate how a hydroxyl group and carboxylic group can be added. (Wait for approval.)
Propanol ​_________

Propanoic acid ​_________

5. What is an acid?  Explain why propanoic acid is considered to be an acid.  Demonstrate this with your models if needed.

6. Using your propane model, add carbonyl group.  First, add the carbonyl group to the end of the propane, this is an aldehyde, propanal.  Next, remake your propane model and add a carbonyl group to the middle of the molecule.  This is a ketone, acetone. (Get approval for both.)
Propanal _________
Acetone _________

7. Explain how propanal and acetone are structural isomers.  Draw your models if that helps you explain the idea.

