
Model Set Key

Welcome to Biochemistry Literacy! There are several introductory videos, 
including the Model Kit Overview video and the Lesson 1 Narration, which 
give you an idea of how to use the kit. The identities of the pieces in your 
kit are listed below. Keep in mind that you can use atoms to represent 
whatever you like, and some pieces can be used to represent more than 
one kind of element. For example, although there is no silicon in these kids, 
you could use the black-4 hole atoms (normally representing carbon) to 
represent silicon in a quartz SiO2 model. You could use the blue 3-hole 
atom (normally representing an “aromatic” nitrogen) to represent a boron.

      Pieces Description Element(s

20 White 1-hole Hydrogen (non-polar)*
6 White 2-hole Hydrogen (polar)*
14 Black 4-hole Carbon
5 Blue 4-hole Nitrogen†

1  Blue 3-hole Nitrogen (aromatic)**, Boron
6 Red 4-hole Oxygen†

2 Light Green 1-hole Fluorine
2 Yellow 4-hole Sulfur†

2 Dark Green 1-hole Chlorine
1 Purple 5-hole Phosphorus  
1 Metallic 6-hole Iron, Other metals
32 Short Grey Link Single bond‡

14 Long Grey Link Double, Triple bonds‡

12 Tan Pear Shape  Lone pair electron cloud†



For curious students: You don’t need to memorize any of the 
information below in the beginning of the program.

Understanding of the rules for molecular construction develops over the 
first several lessons, but here are answers for some commonly asked 
questions that many introductory students ask

*Why are there hydrogen atoms with one or two holes? Can I use them 
interchangeably?

You can use either kind of hydrogen, but remember hydrogens only make 
one bond. Just because you see two holes, doesn’t mean they should 
accept two bonds. The second hole in some of the hydrogens represents 
polarization, meaning it is attracted to lone pair electron clouds of nitrogen 
and oxygen. This will all be explained in later lessons.

†Why are there so many holes in nitrogen and oxygen? Can I make four 
bonds to an oxygen? 

The extra holes that are “left over” after attaching bonds to N and O are 
occupied by lone pair electron clouds. In the beginning lessons, we can 
ignore the lone pair electrons, but after a few lessons, we will begin to learn 
how to use them. You don’t always just add bonds if you see empty holes.

‡Why are there two different kinds of bonds. Can I use whichever kind I 
want?

There is nothing scientifically wrong about using the short and long bonds 
interchangeably. Traditionally, students will use the short bonds for single 
bonds only. The longer bonds are flexible and can be used to create double 
and triple bonds. In later units, you may find it convenient to use bond 
pieces and lone pair electrons interchangeably as well.



**Why are there two kinds of nitrogen pieces? Are they interchangeable?

The two blue pieces are used in specific applications. Normally, you’ll be 
using the 4-hole nitrogens, but in the advanced lessons, we will learn that 
some nitrogen atoms can lose the 3-D (tetrahedral) bonding we usually 
see, and can become flat (planar). You may notice that two of the nitrogens 
in the heme of hemoglobin use these 3-hole nitrogens, rather than the 4-
hole nitrogens. In the introductory lessons, only use the 3-hole blue atoms 
to represent boron. Otherwise, set that 3-hole nitrogen aside until the 
amino acid lesson and the nucleotide lesson.

What if I want to expand my model kit collection?

In my opinion, once you have one or two of my custom kits, there is some 
value in purchasing other kinds of sets. Standard Molymod kits have 
different color pieces which you can use to represent a more diverse set of 
elements, as well as the duel-scale bonds (small white bonds) which allow 
you to build models in a different way. Many of the sets are also cheaper 
than my custom kit, especially if you find them used. 

The Molymod MMS-008 is the organic set, and is similar to mine, except 
that it lacks the ability to model hydrogen bonds. 

The Molymod MMS-009 is an inorganic set, and has more metals and 
halogens. 

You can also purchase specialized kits that model specific chemistry topics, 
or instructor sets which are larger than the student sets.

Good luck getting started! 

Again, there’s no need to immediately memorize the information in this 
guide. The students will gain an intuitive understanding of how to use the 
kit as they learn from the presentations. Have fun!


