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Dr Birdley Teaches Science – Atomic Structure and Chemical Reactions

Educational Objectives
•
•

To introduce cells and explain why they are the smallest units of life.
To discuss major types of cells and differentiate between unicellular and
multicellular organisms.
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Central Goals:

Primary Objective(s)

Standards

1. Atomic Structure

To discuss the properties of the atom’s subatomic particles.
To explain the importance of orbitals in atomic bonding.

2. Early Models of
the Atom

To explain the experiments leading to early models of the atom and
illustrate the characteristics of these models.

3. The Bohr and Electron
Cloud Models

To compare and contrast the Bohr and Electron cloud models.

4. Periodicity

To discuss the trend in the periodic table that reflect the chemical
properties of the elements.

5. Atomic Bonding

To compare and contrast ionic and covalent bonding.

6. Conservation of Mass

To illustrate how mass is conserved in a chemical reaction using an
experimental method and related chemical equations.

7. Lewis Structures

To represent atoms and molecules using Lewis Structures

1, 7, 9
7
7, 9

3, 5, 6, 8
8, 9
2, 4
3, 5, 6, 8
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Objectives and Frameworks

Correlations to the Australian Curriculum

3. The atomic structure and properties of elements
are used to organise them in the Periodic Table
(ACSSU186) [Units 4, 7]

Senior Secondary Curriculum: Chemistry

8. The properties of atoms, including their ability
to form chemical bonds, are explained by the
arrangement of electrons in the atom and in
particular by the stability of the valence electron
shell (ACSCH020) [Units 4, 5, 7]
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4. Chemical change involves substances reacting
to form new substances (ACSSU225) [Unit 6]

uc

2. Chemical reactions involve rearranging atoms
to form new substances; during a chemical
reaction mass is not created or destroyed
(ACSSU178) [Unit 6]

7. Atoms can be modelled as a nucleus surrounded
by electrons in distinct energy levels, held
together by electrostatic forces of attraction
between the nucleus and electrons; atoms can
be represented using electron shell diagrams (all
electron shells or valence shell only) or electron
charge clouds (ACSCH018) [Units 1, 2, 3]

Ed

1. All matter is made of atoms that are composed
of protons, neutrons and electrons; natural
radioactivity arises from the decay of nuclei in
atoms (ACSSU177) [Unit 1]

6. The structure of the periodic table is based on
the electron configuration of atoms, and shows
trends, including in atomic radii and valencies
(ACSCH017) [Units 4, 7]
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F–10 Curriculum: Science
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This page outlines the relevant Australian F–10 Curriculum and Senior Secondary Curriculum
content descriptions that the units relate to. After each standard, the pertinent units are listed.
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5. Trends in the observable properties of elements
are evident in periods and groups in the periodic
table (ACSCH016) [Units 4, 7]

9. Chemical bonds are caused by electrostatic
attractions that arise because of the sharing or
transfer of electrons between participating atoms;
the valency is a measure of the number of bonds
that an atom can form (ACSCH029) [Units 1, 3, 5]
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Dr Birdley Teaches Science – Atomic Structure and Chemical Reactions

Overview of Source Cartoons
The difficulty level ranges from easy (L1) to very challenging (L3).

Exploring the
Atom

Challenge
Level

Central Concept

Related Topics

Ions and electron orbitals

The Plum Pudding The experiment that led to Thomson’s model
Model
of the atom

L2

Electricity and electrons

The Gold Foil
Experiment

The experiment that led to Rutherford’s model of
the atom

L2

The atom’s nucleus

Defending Bohr

The experiment that led to Bohr’s model
of the atom

L2

Valence electrons

The Electron
Cloud Model

Models of the atom

A Periodic Pattern

A periodic pattern

Atomic Bonding

Atomic bonding

Ionisation

How atoms become ions

Conservation
of Mass

Conservation of mass

The Chemistry
Equation

Ed

uc

L2
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The atom and its electrons
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Cartoon

Heisenberg uncertainty principle

L3

The periodic table

L2

Element groups

L2

Ions
Valence electrons

L1

Acid–base reactions

Conservation of mass

L3

Naming compounds

The Balancing Act Conservation of mass

L3

Stoichiometry

A Structure
Named Lewis

L2

Covalent bonding
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L3
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Lewis structures
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Dr Birdley Teaches Science – Atomic Structure and Chemical Reactions
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Unit 1: Atomic Structure

EXPLORING THE ATOM

Atomic Structure

Objectives

at
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1. To identify the atom as the smallest unit of
matter with a unique identity.
2. To show the charge, mass and location of
protons, neutrons and electrons.
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3. To show how the outer electron orbital relates
to atomic bonding.

Synopsis

Ed

Dr Birdley and Jaykes discuss the atom.

Main Ideas
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3. While protons and neutrons are in the
nucleus, electrons are outside the nucleus
within regions of space known as orbitals.
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2. Atoms are made up of positive protons,
neutral neutrons and negative electrons.
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1. The atom is the smallest unit of matter with
a unique identity.

4. Electrons stay within their orbitals because of
the electrical force exerted by the nucleus.

ke
r

5. Each element is made of one type of atom.
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6. An atom will react with other atoms in order
to achieve a full outer orbital.

Vocabulary

stable octet

atom

proton

neutron

electron

mass

amu (atomic mass unit)
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orbital

Questions for Discussion
Before Reading:
1. Why do you think atoms are important?
2. What do you think atoms are made of?
After Reading:
1. Where are protons and neutrons located?
2. Where are electrons located?
3. Why do atoms want to form bonds?

Characters
Dr Birdley, Jaykes
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Dr Birdley Teaches Science – Atomic Structure and Chemical Reactions

THE PLUM PUDDING MODEL

Models of the Atom

Objectives
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1. To illustrate the experiment that led to the
plum pudding model of the atom.
2. To explain the line of reasoning that led to
the plum pudding model.
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3. To point out the plum pudding model’s
key features.

Ed

Synopsis

ow

After Gina helps Birdley turn on a cathode ray
tube, Birdley explains how Joseph Thomson’s
experiment in 1897 led to the plum pudding model.

Main Ideas
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1. In 1897, Joseph Thomson performed an
experiment with a cathode ray tube, in which
a beam of particles was shot through the tube.
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2. The beam of particles was attracted to a
positively charged object, suggesting that the
particles were negative.
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3. Thomson reasoned that the particles were
negative and much smaller than the atom, but
came from within the atom.
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4. Thomson illustrated this idea with the
plum pudding model, which featured
small particles (the “raisins”) within a
positive “pudding”.
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5. The plum pudding model was the first model
of the atom that had subatomic particles.

Vocabulary

plum pudding model

cathode ray tube

Characters
Dr Birdley, Gina Sparrow, Phyll

26

Questions for Discussion
Before Reading:
1. If an atom could be modelled using a
food, what food would you use?
2. What did people know about the atom
by the end of the 19th century?
3. How could people learn about
something that is too small to see,
even with a microscope?
After Reading:
1. What do you think the small
particles were?
2. What did Thomson learn from the
cathode ray tube experiment?
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Unit 2: Early Models of the Atom

THE GOLD FOIL EXPERIMENT

Atomic Structure

Objectives
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1. To illustrate Ernest Rutherford’s gold foil
experiment, which inspired his model of
the atom.
2. To explain the evidence for his experiment
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3. To learn how Rutherford made sense of his
results and compare his new ideas to his
initial hypothesis.
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4. To explain how Rutherford’s conclusions led
to his atomic model.

Main Ideas

Br
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1. In his gold foil experiment, Ernest
Rutherford used a device to shoot alpha
particles at gold foil.
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Birdley shows the hypothesis, procedure, results
and conclusion of the gold foil experiment. He
then points out the model at the end of the comic.
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2. Rutherford’s hypothesis was that the particles
would travel straight through the atoms
because he thought they had low density.
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3. Rutherford found that some of the particles
were deflected off the gold foil.

©

H

4. Rutherford stated that the atoms must have a
positive nucleus that the atoms bounced off
of. He illustrated this in his model.

alpha particles

Questions for Discussion
Before Reading:
1. What did Joseph Thomson find out about
the atom?
2. How was Thomson’s model different
from our current model of the atom?
3. What are the major parts of the scientific
method?
After Reading:

Vocabulary
deflection screen

ow

Synopsis

gold foil

Characters
Dr Birdley, Norman
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1. What was Rutherford’s initial hypothesis?
2. How were Rutherford’s results different
from his hypothesis?
3. How is Rutherford’s model different
from earlier models?
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Unit 4: Periodicity

A PERIODIC PATTERN

Periodic Table

Objectives

at
io
n

1. To define valence electrons and emphasise
their importance in bonding.
2 To relate the number of valence
electrons to an element’s reactivity
and chemical properties.
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3. To show how the pattern in the periodic
table allows us to predict an element’s
chemical properties.
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Synopsis

ow

Christina gives a lesson on a pattern in the
periodic table.
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1. The number of valence electrons an atom
has determines how the atom bonds with
other atoms.
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Main Ideas
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2. An atom’s bonding tendencies determine how
the element reacts with other substances.
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3. In each period of the periodic table, the
number of valence electrons increases from
left to right.
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4. Because the number of valence electrons
determines reactivity, we can predict the
chemical properties of an element based on
its position in the periodic table.

©

valence electrons
periodicity

Vocabulary
chemical properties
reactivity

Characters
Dr Birdley, Christina, Norman
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Questions for Discussion
Before Reading:
1. How many rows are in the
periodic table?
2. How are the elements arranged?
3. What does the atomic number indicate
about an element?
4. Why are electrons essential in atoms?
After Reading:
1. Why are valence electrons important?
2. What is the pattern in the periodic table?
3. Why is this pattern important?
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Unit 5: Atomic Bonding

IONISATION

Bonding

Objectives
1. To illustrate how atoms become ions.
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2. To explain why atoms become ions.
3. To relate ionisation to full valence shells and
charge.

Synopsis

uc

Jaykes, who has been miniaturised to the size
of the atom, tries to strike up a conversation
with a lithium atom that ionically bonds to a
chlorine atom.

Ed

Main Ideas

2. When the lithium atom loses the electron, it
is called an ion.
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3. The lithium atom develops +1 charge because
it has more three positive protons and two
negative electrons.
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1. The lithium atom donates an electron to the
chlorine atom.
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4. The chlorine atom develops –1 charge because
it has 18 electrons and 17 protons.

1. Why do atoms like to bond?

Vocabulary

3. Why do atoms develop charges?
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6 The process of losing or gaining an electron and
developing a charge is called ionisation.

ionisation

ion

outer shell

Characters
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Before Reading:
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5. After losing its electron, the lithium ion has
a full outer shell and has achieved stability.
The same is the case for the sodium ion.

Questions for Discussion

Jaykes, two atoms

2. What does it mean when an atom
has a charge?

After Reading:
1. How is the lithium ion different
from the neutral lithium atom?
2. What compound forms during the
comic? (Lithium Chloride, LiCl)
3. Why does the chlorine atom
become negative?
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