
Biochemistry Literacy for Kids, Daniel Fried

Lesson 5 outline 

Preparation:
Hand out flavor worksheet.
Hand out molecular model kits.

Overview:

Bonding review
Check understanding by reviewing homework and reviewing the Lewis dot structure animations 
from lesson 4 if needed.

Ethylene and polyethylene
Students construct ethylene, one of the most important industrial chemicals, and polymerize it to 
make polyethylene plastic using a “hand held” chemical reaction. 

Flavor molecule building activity
Students begin to appreciate the spectacular diversity of the chemical world, and its close 
connection to our everyday experiences and senses.

Lecture sequence:

Bonding review
Review the bonding homework, paying special attention to the isomers that are possible for 
some formulae. Molecules with the same formula but different connection schemes are isomers 
and often have completely different properties from one another. If some students still do not 
understand how to construct orbitals, it is likely that continuing on with lesson 5 will help them, 
since many of the same diagrams and concepts are revisited.

Ethylene and polyethylene
Before beginning this activity, ask the students to pair up, since when they polymerize ethylene, 
they will need a buddy to make the first connection.

Students first rationalize the structure of ethylene, then see how, giving the correct chemical 
reaction conditions (no need to discuss those now) one of the double bonds can break, giving a 
radical, two lone electrons. The students will immediately see that the di-radical with its two 
unpaired electrons is unstable, and will likely find another radicalized ethylene to bond with. 

It is not possible to represent the radical concept with the model kits, so when students perform 
the hand held reaction, they need to simply break one of the flexible bonds. I have created an 
animation of what they need to do so that they can follow along. Tell them to keep in mind that 
actually, the shared pair (bond) is splitting in half, rather than returning to one carbon and 
leaving the other. 



As students begin to polymerize their ethylenes, make sure they know that the are simulating 
the chemical reaction that makes plastic. All the student pairs in the class will eventually connect 
their molecules to make a very long polymer. This is a good photo opportunity! Make sure that 
students understand what they have demonstrated: that a small gas molecule can polymerize 
into a very long chain, giving rise to solid plastic. Virtually all plastics are synthesized using this 
type of reaction. Tell them to find polyethylene products in their house and reflect on their 
molecular structures with family and friends. And tell them to keep in mind that since 
polyethylene came from fossil carbon, that the carbon in the plastic was once part of living 
things, tens or hundreds of millions of years ago.

Flavor molecule building activity
Have students select a flavor molecule either from the panel of 6 or from the other sheets. This 
is a chance to teach students how chemists write complex chemical structures. I have included 
several examples showing molecules with black dots for carbon, as well as with the hydrogens 
added. Make sure students know that chemists draw molecules without most carbon-bound 
hydrogens because doing so would make structures messing and hard to read. Have the 
students fill in the hydrogens on several of the molecules on the sheets. All they have to to is 
remember that there are 4 bonds for every carbon; add hydrogens until the 4-bond rule is 
satisfied. When they start building, it will be obvious that 4 bonds are needed on every carbon. 
As students complete their flavor molecules, check that they have connected carbons correctly 
and that all the hydrogens have been added. 

To summarize, you can point out that many flavors can be grouped based on both structure and 
taste. For example, fruit flavors often incorporate ester groups (double bonded oxygens with an 
adjacent oxygen). Spice flavors often are carbon rich and contain rings. Interestingly, many 
spices are synthesized from a 5-carbon molecule called isoprene. Have the students notice that 
almost all spice molecules contain 10 carbons (the are made by connecting two isoprene 
molecules).

At the end of the lesson, I have included some structures for students to correct. Students 
should be getting more comfortable at interpreting molecular structures since they now know the 
basic rules about how molecules are put together.


