
Biochemistry Literacy for Kids, Daniel Fried

Lesson 6 outline 

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

Overview:

Chemical charge concept
Students see how, in addition to sharing electrons, atoms can also “steal” electrons, or keep an 
extra electron for themselves, giving rise to a charge.

Acid base chemistry
The concept of charge is intimately linked to acid base chemistry. Students see many examples 
of how familiar atoms can become charged by gaining and losing protons. Students use 
modeling to practice the acid base concept.

Acidic and basic water
Students begin to dispel many myths about “acids” and learn that water can have different 
concentrations of hydronium and hydroxide, make it acidic or basic. Is an acid something that 
can burn you? Not necessarially—technically water is an acid, since it contains a proton that 
can easily be lost.

Common acids
Students learn the structures and build, if time allows, common acid molecules. Many of these 
molecules are part of foods and candies. 

Lecture sequence:

Chemical charge concept
The concept of charge is introduced with hydrogen gas H2. Students should think of hydrogen 
gas as a covalent molecule with the electron pair shared equally. But theoretically, that bond 
could break giving rise to a charged set of entities: the proton and the hydride. A proton is a 
hydrogen atom with no electrons, and a hydride is a hydrogen atom with a filled orbital (2 
electrons). By adding up the number of protons and electrons in each entity, we can see how 
charge arises. 

Acid base chemistry
By following along with the animations in the lectures, students will learn that the 4, 3, 2, 1 
bonding rule can be “violated” in some cases, since protons can bond and unbond with atoms, 
either consuming a lone pair, or leaving one behind. Emphasize the shared pair and lone pair 
vocabulary. Example: when a proton encounters a lone pair, that lone pair becomes a shared 
pair. I suggest showing them all the animations and then letting them complete the building 
exercises as you advance the slides for a second time. Have the students use either bonds or 



the lone pair pieces to represent lone pair electrons. Emphasize that the meaning of the gray 
bond in the animations is a lone pair electron, and that an encounter with a proton, can give a 
bond. 

*Make sure students do not confuse hydrogen for proton. In acid base chemistry, hydrogens are 
not being gained and lost, but protons. Technically, the white sphere model piece is a proton. It 
only becomes a bound hydrogen when a bond is added.

Students should try to learn the names of the molecules that appear in the presentation: 
hydronium, hydroxide, ammonium, etc.

Acidic and basic water
Whether a molecule is an acid or base depends on whether it has a proton that is easily lost. An 
acid has a proton that is easily lost. A base could gain back a proton easily. The terminology for 
acidic and basic water is slightly different. Acidic water contains more hydronium ions than 
hydroxide. In basic (alkali) water, there are more hydroxide ions than hydronium. So the 
presence of more protons in solution indicates an acidic sample of water. When and equal 
number of hydronium and hydroxide ions are present, the water is “neutral”. Many students 
have told me that neutral water is more stable—but the concentration of hydroxide and 
hydronium has nothing to do with stability. A later lesson will delve into this concept more 
thoroughly by teaching the logarithmic expression that describes the degree of a solution’s 
acidity: pH.

Common acids
How can protons add to and depart from a molecule? The concentration of protons (hydronium 
ions) determines whether an acid is protonated or not. In the amino acid example, when many 
protons surround the molecule, it seems likely that protonation sites would be more likely to 
become occupied. As the concentration of protons decreases, the protons on the amino acid 
may fall off and not return. Emphasize to students that the protonation of most molecules is a 
dynamic process. Protons collide with the molecule and can be removed from it. This concept 
needs a fuller explanation in future lessons, but some students do ask about how ammonia can 
sometimes become ammonium, for example. The short answer is that many acids are effected 
by the acidity of their environment. The more protons it encounters, the more likely it is to 
become the acid form.

The lesson ends with some common acids in food. Acids impart sour flavors, and the kind of 
acid determines the specific kind of sourness. Amino acids, a special category of acids, are 
what make up the most interesting class of biomolecules: proteins, which it could be said, make 
life possible.


