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EXPLORE MORE:

This lesson is an excerpt from Bring Science Alive! Matter, Lesson 2,Molecules and Extended 
Structures. Full support, including a ready to teach slideshow, is available online at www.teachtci.com.

Fall Celebrations

Building a Human Body

Lesson Overview

In Mary Shelley’s fictional story from the 1800s, Dr. Victor Frankenstein attempts to create a human with 
spare body parts.  Real humans get the elements they need from the air they breathe and the food they eat.  

Teacher Prep

1. Print one copy of the reading and notes for each student. 

Procedures

1. Use the notes page to ask students to identify the material they see in 4 images.  
2. Introduce the lesson phenomenon:  The millions and millions of types of materials in the world are 

composed of some combination of only 92 different types of atoms.
3. Read Building a Human Body and answer the related questions.
4. As a class, discuss what students have learned to help explain the lesson phenomenon:  The millions and 

millions of types of materials in the world are composed of some combination of only 92 different types of 
atoms.

https://www.teachtci.com/


1. List all of the materials you can see in each image.

List of all Materials List of all Materials List of all Materials List of all Materials

Total Materials Total Materials Total Materials Total Materials

Similarities Similarities Similarities Similarities

Differences Differences Differences Differences
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2. What questions do you have about this phenomenon?

Phenomenon: The millions and millions of types of materials in the world are composed of 
some combination of only 92 different types of atoms.
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Only four elements make up 96.6 percent of your body 
weight: oxygen, carbon, hydrogen, nitrogen. They 
are chemically combined in various ways to form the 
molecules and polymers that make up a human.

There are 92 naturally-occurring elements in the world around 

you. These elements make up the millions of molecules and 

extended structures in the world. However, when Dr. Frankenstein 

goes to the “elements grocery store” to build a human body, 

he doesn’t fill his shopping cart with every single element on 

the periodic table. Instead, the cart is filled mostly with just 

four elements!

To build a 50-kilogram human body from elements, Dr. Fran-

kenstein picks up 32.5 kg of oxygen, 9.3 kg of carbon, 4.8 kg 

of hydrogen, and 1.7 kg of nitrogen. All together, these four 

elements make up 48.3 kg, or 96.6 percent of a human 

body. However, Dr. Frankenstein still needs to pick up 1.7 

kg of elements missing from his shopping cart. These 

other elements are sometimes called “trace elements,” 

or microminerals, because they make up less than 

5 percent of the human body. Nevertheless, they are 

just as important to building a functioning human 

body as the other four elements.

Dr. Frankenstein may be collecting all of the 

elements that make up a human body, but a 

human body is not made of separate elements 

stacked together in the shape of a person. How 

can these few elements form the molecules and 

polymers to make a living, breathing person?

READING FURTHER

Building a Human Body
“It’s alive!” shouted Dr. Frankenstein. In the classic spooky story, Dr. Frankenstein 
builds a body out of spare parts. But, what if he did it the hard way? Instead of finding 
spare organs, what if he tried to build a body out of elements from the periodic table. 
What molecules and polymers would he have to create?
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Almost 60 percent of a person’s body 
weight is water. This molecule plays 
an important role in the human body as 
a substance that can transport other 
substances.

Oxygen Plus Hydrogen
About 75 percent of a human body is made of the elements 

oxygen and hydrogen. What molecules must Dr. Frankenstein form 

with these two elements to make a human body? 

The first compound is water, or H2O, which is made of only 

oxygen and hydrogen. Almost 60 percent of a person’s body 

weight is from water, which explains why these two elements 

are in the top four that make up your body. Water is essential to 

humans and, in fact, to all living things. 

Why is water important? In your body, different molecules 

are dissolved in water so that they can be transported to different 

parts of your body. For example, the sugar molecule that your cells 

use to get energy—glucose—dissolves in water. Because your 

blood is mostly water, it can carry the dissolved glucose through 

your blood vessels and deliver it to all the cells in your body. 

Oxygen and hydrogen make up 75 percent of the human 

body, but only 60 percent of the body is made of water. What is 

the other 15 percent of oxygen and hydrogen used for? Some 

of the oxygen is in the form of molecules of oxygen gas, or O2. 

Every time a person breathes, he or she takes in oxygen gas. This 

oxygen gas travels through the circulatory system to different 

cells of the body, where it is used to release energy from food. 

Without oxygen gas, you could not move your muscles, you could 

not grow, your brain could not function—in fact, none of your 

cells would function! Without access to this important element, a 

person would be dead in minutes. 

What about the remaining hydrogen? Hydrogen is a crucial part 

of many of the molecules that make up your body.



Many molecules in your body contain 
carbon. These carbon-based molecules 
play an important role in the body 
by providing energy and making 
up hormones that send chemical 
messages to different parts of your 
body. Proteins are a type of carbon-
based molecule that make up the 
muscles of your body and have other 
important functions. 

Hydrogen Plus Carbon
A lot of the hydrogen in the body is part of molecules and 

extended structures that also contain carbon. Carbon takes up 

18.6 percent of a person’s body weight, but not in the form of 

extended structures such as diamond or graphite! Most of the 

carbon in your body is actually bonded to hydrogen, nitrogen, and 

oxygen (and sometimes other elements) to form molecules and 

polymers that are essential to life. These molecules and polymers 

include carbohydrates, fats and oils, and proteins.

Carbohydrates are molecules such as sugars and starches. 

Sugars and starches provide a source of energy for body cells. 

Carbohydrates provide energy for muscles to move. They also 

provide energy for digestive organs to digest food, the lungs to 

breathe, and the heart to pump blood. Additionally, carbohydrates 

provide the energy for you to grow!

Fats and oils are molecules in living 

things that do not dissolve in water. Like 

carbohydrates, many serve as a source of 

stored energy. Others are hormones that 

determine differences in male and female 

characteristics. Without fats and oils, a 

human body would not develop properly.

Proteins are not just molecules, they 

are actually polymers made of repeating 

smaller molecules called amino acids. 

Amino acids and proteins are polymers 

made up of mostly carbon, oxygen, 

hydrogen, and nitrogen. Some proteins, 

like those that make up muscles, provide 

support and movement for the body. Others 

help carry out important chemical changes 

in the body. For example, many proteins 

found in your digestive system help break 

down foods during digestion. Proteins are 

important for holding a body together and 

also keeping it healthy and growing.

Without carbon-based molecules, a 

human body would not be able to form 

cells. It would not be able to grow and 

move. Dr. Frankenstein would be hard-

pressed to create a living creature without 

molecules containing carbon!
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Real humans get the elements they 
need from the air they breathe and 
the food they eat. In Mary Shelley’s 
fictional story from the 1800s, 
Dr. Victor Frankenstein attempts to 
create a human with spare body parts. 

Traces of Other Elements 
Most of Dr. Frankenstein’s shopping cart is filled 

with oxygen, hydrogen, and carbon. But, he also has 

about 1.7 kg of nitrogen and 1.7 kg of other elements. 

What molecules does he form with these elements? 

These elements are important parts of molecules 

and extended structures. Nitrogen is an important 

element that is found in all proteins. Sulfur is also 

found in many proteins. Calcium helps your muscles 

move and makes up an important part of healthy 

bones and teeth. Phosphorus helps provide energy 

for cells. Magnesium keeps your immune system 

healthy. The elements potassium and sodium help 

your nerves send signals throughout your body.  

Iron is found in the protein hemoglobin, which is 

a large part of red blood cells. Iron plays a very 

important role in transporting oxygen from the lungs 

throughout the circulatory system to muscles and 

other organs. 

Getting Elements Into the Body 
Dr. Frankenstein will try to build these molecules and polymers 

in a laboratory. But how do molecules and polymers get made in 

the bodies of real people? You have never been to an elemental 

grocery store to buy the elements in your body! 

You have never purchased elements from an elemental 

grocery store, but you have bought elements from a regular one. 

Many of the elements in your body are made from molecules in 

the food that you eat. During digestion, your body breaks down 

foods into smaller molecules and elements. It is important to eat 

a balanced diet in order to obtain all of the elements needed to 

build these important molecules. For example, meats, eggs, and 

beans are high in proteins containing carbon, hydrogen, oxygen, 

and nitrogen. Fruits and grains are high in carbohydrates containing 

carbon, hydrogen, and oxygen.

Your body breaks down the molecules in food and then uses 

these elements to build different molecules. These molecules 

make up your entire body; they help maintain all of the body’s 

working parts. They also provide the energy you need to survive 

and thrive. For the fictional Dr. Frankenstein, the fictional “element 

grocery store” will provide all he needs. Let’s see what (or whom) 

he can build! ◆
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1. What elements make up most of the human body?

2. How does the human body get most of the elements it needs to survive?
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3.  Use what you have learned to explain this phenomenon.

Phenomenon: The millions and millions of types of materials in the world are composed of 
some combination of only 92 different types of atoms.
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