C5.8 Carbon Chemistry   Kelly Swanson/Melissa Minton
The chemistry of carbon is important.  Carbon atoms can bond to one another in chains, rings, and branching networks to form a variety of structures, including synthetic polymers, oils, and the large molecules essential to life.

C5.8A Draw structural formulas for up to ten carbon chains of simple hydrocarbons.
Activity:  Need to address the fact that carbon has the ability to form four bonds.  Give students a predetermined number of linking beads (with each bead having 2 linking capabilities).  Kids toys such as connector sets, infant linking toys, etc would work well for this activity.  Allow students time to link together the beads, have the students answer a series of inquiry based questions:
How many times can each bead link?
How long could the chain be?
Are there others ways to order the chain?
Write down all the chain length possibilities.
Also, have students come up with their own naming system and name their chains.
Next have groups put their links together and see if there are more possibilities (ie. Ring, double bonds, triple bonds)

From here students will be introduced to the model kit with carbon atoms having 4 possibilities to bond or link.  Ask the students to work together to solve the following tasks:

Consider the word hydrocarbon.  What two elements are needed to make a hydrocarbon compound based on this word? (hydrogen and carbon)
Create a model that has one carbon.  Fill in any open spots with hydrogen atoms.  How many open spots were available? (4) How does this relate to carbon’s position on the periodic table? (Group 4A) The formula for this compound is CH4.  Draw a picture of your compound.  Check with the teacher to make sure your picture is correct.  (Teacher note:  Check for correct structural formula.)
Create a molecule that has two carbons in a chain.  Place hydrogen atoms in each available spot left after the carbons have been attached.    Write the formula for this compound.  Draw a picture.  The model created has 1 link from carbon to carbon, is it possible to have 2 links, 3 links? (yes)  How does this effect the number of attached hydrogens.  Draw pictures for these models.
Now, create models for three, four…up to ten carbons in one straight chain.  Fill in any spots with hydrogen atoms and write the formulas for all of the compounds you have made.  Draw pictures for every compound you have created.  Make sure to check all of your answers with the teacher.

C5.8B  Draw isomers for simple hydrocarbons.
Activity:  Students will be given a model set containing only carbons and hydrogens.  Using this kit they will be asked to complete the following tasks:

1. Create a carbon chain that is four carbons long and fill in any holes using hydrogen.  Write the formula for this molecule.  Can you find another way to connect the carbons such they are not in one continuous chain of carbons?   Create a model that illustrates this molecule.  Draw a picture of this molecule.  Write the formula for this molecule.  What do you notice about the two chemical formulas?  Have the teacher check your work.  
2. Create a carbon chain that only has three carbons.  Is there a way to create a molecule that does not have the three carbons in a chain?  (Students should answer No)
3. Students should recognize that there are possibilities when a formula has two different but correct structures.  This is called a structural isomer.
4. Using a carbon chain of five, find a way to rearrange the atoms such that they are no longer in a straight chain.  Write the formula for the chain form and write the formulas for any other structure you create.  What do you notice about the formulas? 

5. Using a carbon chain of six, find a way to rearrange the atoms such that they are no longer in a straight chain.  Write the formula for the chain form and write the formulas for any other structure you create.  What do you notice about the formulas? 

6. Do the above with four or five alkene or alkynes.
C5.8C  Recognize that proteins, starches, and other large biological molecules are polymers.

Activity: Make a stretchy, Slimy Polymer

Make a polymer similar to those found in stores.

See attached taken from 150 Captivating Chemistry Experiments Using Household Substances by Brian Rohrig p 169.

Activity: Watching Annis Hapkiewicz Addition Polymerization on Flinn ELearning.(You will need to purchase a card from Flinn Scientificfor $9.95 for a two week viewing, it is under the topic of Polymers).
Activity:  What is a –mer???

Have students come up with items that they believe could be linked together.  Students must make the chain (polymer).  Once the chain is made, have them name the chain.  Explain the repeating part is the “-mer”  

ex.  Shoes tied together, paperclips, holding hands, etc.

Activity:  What are some things that make up polymers.

What Do Those Recycling Codes Mean? 

See attached taken from 150 Captivating Chemistry Experiments Using Household Substances by Brian Rohrig p 168.
