
Biochemistry Literacy for Kids, Daniel Fried

Lesson 2 outline 

Preparation:
Make sure students have the Lesson 1 worksheet and the colored periodic table.
Obtain colored pens or pencils. 
Ready the PyMol files for Lesson 2.
If possible, build Heme B with an O2 which includes the 3D lone pair electron pieces. (Use the 
structure to the right to build the heme.)
Prepare to distribute model kits to students.

Overview:

Molecular Visualization of Air and Oxygen binding in the Blood
Students will get a mental picture of air, and how oxygen binds to the iron of hemoglobin.

Formulas
Students will learn how to read formulas and build/write molecular structures from a formula. 

Model Building Basics (hydrogen containing molecules)
Students will learn how to build molecules that contain hydrogen atoms.

From formula to structure
Students will use the bonding rules they have learned to create more complex molecules.

Lecture sequence:

Molecular Visualization of Air and Oxygen binding in the Blood
Molecular Visualization of Air and Oxygen binding in the Blood At this point, you can also use 
the Heme B model to show how hemoglobin binds to O2. You can go back and forth between 
PyMol and the physical model and let the kids bind the oxygen to the iron. You can explain and 
show that in the lungs, O2 binds the iron in the extremities, the oxygen diffuses off and enters 
the cells. The empty heme returns to the lungs for another refill. 

Formulas
Next, double check that they understand how to read formulas, and ask them what they think 
the formula for hemoglobin is. When you reveal the formula, the class typically gets very 
excited.

Model Building Basics (hydrogen containing molecules)
Students will learn about more molecules and build them. Some students prefer to build first, 
and others prefer to predict the structure first. You can decide how you want them to do it. Have 
the students build and draw methane, ammonia, water, etc. Show them what these materials 
are in everyday life. Again, you can introduce the concept of combustion and chemical reactions 



with methane. If time allows, students can perform a hand held chemical reaction converting the 
methane and oxygen molecules they built into carbon dioxide and water molecules.

Give them the formula C2H6O and allow them to figure out the correct structure. Students will be 
split on which isomer they make—ethanol or dimethylamine. Use that as an opportunity to 
explain that atoms can sometimes be assembled in different ways, creating isomers. Open the 
PDB files for these structures so that students can check them. Allow students to isomerize the 
structure so that they build both structures.

Show them the example “homework” structures and emphasize that the 4, 3, 2, 1 0 rule is 
always followed. Tell the students to create some of their own molecules at home using these 
rules.


