
Write down 3 plastic items that you have used today. Then, with the person 
next to you, discuss what properties the items you have written down 
have, that are important for their purpose (e.g. hard, flexible etc.).
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EXERCISE 1

1 2 3

WHAT’S IN A 
PLASTIC?
Pupil Worksheet



Plastics are made of , which are long, 

flexible chains made of smaller molecules called monomers. 

This means they can easily be shaped and molded under heat 

and .

Early plastics, such as the  used by the Olmecs 

of Mexico 3,500 years ago, were naturally occurring. Nowadays 

the majority of the plastic we use is , mostly 

from fossil fuels. The first step in the plastic production process 

is extracting crude oil and . 

These raw materials are then sent to , 

where some of the building blocks of plastics are extracted, 

such as  and propane. In a process called 

cracking, these molecules are converted into ethylene and 

 respectively. These small molecules 

undergo , which joins them together 

to form long chains. The resulting polymers are called 

polyethylene and . 

The resins formed from polymerization are then 

transported to factories to be made into a wide range 

of different products. Most products will display a 

, which is a number 

that shows which chemicals were used to make the plastic. 

The global production rate of plastics has approximately 

 every decade and since 1950 we have 

produced since 9.2 billion tonnes.  use 

plastics pose a particularly serious problem, as they cause 

pollution and harm wildlife. To deal with plastics we have 

already produced, scientists are exploring ways of breaking 

down plastics. For example,  can break 

down Styrofoam to produce compost. It is also important to 

research alternatives to plastics from fossil fuels. For example, 

biodegradable bioplastics (made from ) are 

being used instead of plastic for single use cutlery.

After watching the National Geographic video, fill in the 
blanks using the words below:EXERCISE 2

WORD LIST

SINGLE

MEALWORMS

PRESSURE

DOUBLED

POLYMERIZATION

ETHANE

POLYPROPYLENE

REFINERIES

MAN-MADE

NATURAL GAS

PLANTS

RESIN IDENTIFICATION CODE

POLYMERS

RUBBER

PROPYLENE



Reminder of the number of bonds 
that atoms of each element form:

Carbon
4 bonds

Nitrogen
3 bonds

Oxygen
2 bonds

Hydrogen
1 bond

Molecule Structural Formula Chemical Formula

EXERCISE 3

Then fill out the rest 
of column 3 with the 
chemical formulae.

The structural formula, which 
shows the atoms and the 

bonds in each molecule, is 
given to help you.

In your groups, use 
your building materials 
to make one model of 
each of the following 

molecules.

Nitrogen N2

Oxygen

Carbon dioxide

Water H2O

Methane

TOPIC:
Modelling molecules

MEDIA FORMAT:
Online tool to model 
molecules

HOW TO FIND IT:
http://molview.org/

If you would like to 
know more about 
the topics in this 
session, you can look 
at the following resource:



In your groups, you will have built 3 ethene molecules. Here is the structural 
formula for one ethene molecule. Draw two more identical ethene molecules 
next to it, and then make all three molecules using your modelling materials.

There are two possible structures for 
polyethene: linear (as you modelled in the 
previous exercise) and branched polyethene. 
Both are shown below:

      

EXERCISE 4

When undergoing polymerization, 
the double bond between the 
carbon atoms is broken, leaving a 
long chain of carbons. Try joining 
the three ethene molecules 
together into a single chain – what 
happens to the double bonds 
when you do this?

In this exercise you will build monomer units of ethene, then join 
them together to mimic the process of polymerization. You will 
then have a long chain molecule (a polymer) called polyethene.

EXERCISE 5 With a partner, discuss how you think the 
properties of the two types of polyethene may 
vary. Write your thoughts in the space below: 

BRANCHED polyethene

LINEAR polyethene

1

2



PLASTIC RESIN IDENTIFICATION CODES
Quick Reference Guide

1 2 3 4 5 6 7

PETE
Polyethylene 
Terephthalate

HDPE
High-Density 
Polyethylene

PVC
Polyvinyl 
Chloride

LDPE
Low-Density 
Polyethylene

PP
Polypropylene 

PS
Polystyrene 

OTHER
 

Look in your recycling at 
home. How many plastic 
items can you find? 

For each item, there will 
be a resin identification 
code. A quick guide to 
resin codes is provided 
for you below: 

1 PETE – Polyethylene Terephthalate

2 HDPE – High density Polyethylene

3 PVC – Polyvinyl Chloride

4 LDPE – Low-density Polyethylene

5 PP – Polypropylene

6 PS – Polystyrene

7 Other

Resin Identification 
Code Plastic type Tally count

EXERCISE 6

Extension task, to complete 
at home before the next 
session (Y9Chem01P2)

TOPIC:
Common polymers in our world

MEDIA FORMAT:
YouTube video

HOW TO FIND IT:
https://www.youtube.com/
watch?v=rHxxLYzJ8Sw

If you would like to know 
more about the topics in 
this session, you can look at 
the following resource:


