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Is ozone depletion slowing? @

In the 1980s, scientists discovered that ozone was being
destroyed by the chlorofluorocarbons (CFCs) widely used in
aerosols and refrigerators. CFCs can stay in the environment
for 50 years, destroying ozone long after they are produced.

51 slides Hoever st et
@ 21 Flash activities

helping to repair the ozone layer.

Studies in 2006 showed that the
hole in the ozone layer is not
getting bigger. It is possible that if
CFCs remain banned, the ozone
layer could return to normal levels.

@ nasa

Introducing CFCs
® Naming CFCs
Properties and uses of CFCs

Introducing the ozone layer
® Sequence explaining how the problem with CFCs was discovered
@ An animation showing how CFCs react with ozone
The reaction of chlorine free radicals with ozone
Changes in the hole in the ozone layer
Introducing alternatives to CFCs
Class voting activity about replacing CFCs
Identifying molecules as CFCs, alkanes or HFCs
Identifying true-or-false statements about CFCs

|88

Introducing alcohols

@ An animation identifying trends and patterns in alcohol boiling points
Explaining differences in the boiling points of alcohols and alkanes

@ An animation demonstrating the process of boiling in alcohols

@ An interactive activity comparing the reactivity of alcohols, alkanes and water
Reactions of alcohols with oxygen and sodium

@ Identifying true-or-false statements about alcohols

Methods of making ethanol
Making ethanol by fermentation
@ An animation showing how ethanol is produced by fermentation
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Conditions for fermentation

Choosing the right conditions for fermentation

Making ethanol from ethene

Identifying advantages and disadvantages of making ethanol from ethene
Making ethanol with bacteria

Completing a table to compare the different methods of making ethanol
Class voting activity to decide which is the best method for making ethanol

Using ethanol and methanol

Using alcohols to make esters

Completing equations for making esters

An animation demonstrating how ethene can be produced from ethanol
Identifying true-or-false statements about the uses of alcohols

#

Glossary of keywords in the presentation
Anagram activity using keywords
Multiple-choice quiz

2/12



Boardworks GCSE Separate Sciences: Chemistry Conten  ts Guide

(| Making esters a@ %\
$ What are the characteristic smells of esters?
carboxylic 5 alcohols:
iR 2 octanol
ethanoic
acid butanol
butanoic ethanol
acid [ methanol
31 slides ‘[ n
# 13 Flash activities '® — 1)
$ ) — —/

Introducing carboxylic acids
@ Matching the acid to its formula
Making carboxylic acids
Properties of carboxylic acids
@ Matching observations to the properties of carboxylic acids that have caused them
Chemical properties of carboxylic acids
@ Explaining the reactions of carboxylic acids
Reactions of carboxylic acids
@ Completing word equations of carboxylic acid reactions
@ Completing symbol equations of carboxylic acid reactions

I $
Uses of carboxylic acids
@ Completing the sentences about carboxylic acids

Introducing esters

Naming esters
@ Matching carboxylic acids to the esters they produce
® Completing a table showing how to name esters

Making esters
An interactive activity to show the characteristic smells of esters
An animation showing the stages of making an ester
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Glossary of keywords in the presentation

Anagram activity using keywords
Multiple-choice quiz

[CIRCERY

Spring 2009 3/12



45 slides ©.0)
@ 16 Flash activities

(TR

| W

(SRR

Boardworks GCSE Separate Sciences: Chemistry Conten  ts Guide

(| )
Gases and moles 2\ () (board,
" 0/ " # ® Coary
0 Can you calculate the volume of each gas sample?

What is the volume of...

4g

of oxygen

...at room temperature and pressure?

&

Introducing moles as a measuring unit

Matching the correct molar quantities to masses of elements
Avogadro’s number and calculating moles

An interactive activity to demonstrate how to calculate molecular mass
Mole calculation questions

Using moles in calculations

Multiple-choice quiz about mole calculations

&

Sequence showing the history of ideas about particles and gases
Avogadro’s law

Matching the volume of gases to the number of moles

Calculating the volumes of gases from their masses and molecular masses
Completing statements using the gas law

Gas calculations

Solving gas calculations using moles

& & !

Measuring gases in order to follow reactions

Explaining a limiting reactant

An animation showing how to interpret data on the amount of gas collected
during a reaction

An animation showing how to uses gases to investigate substances

& P

Empirical and molecular formulae

Matching the correct empirical formulae to compounds

Finding empirical formulae

An animation showing how to find empirical formulae from reaction masses
Multiple-choice quiz on finding empirical formulae from masses or percentages

i

Glossary of keywords in the presentation
Anagram activity using keywords
Multiple-choice quiz
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Simple chemical tests @ @

Basic chemical analysis

1. How would you test
(1] for oxygen?
/\\
‘:‘/v‘
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# 16 Flash activities e e |
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Multiple-choice quiz about simple chemical tests
Introducing chemical analysis and qualitative and quantitative analysis

Introducing general tests including testing pH
Identifying the pH of different substances

Precipitation reactions and their uses

Completing equations with the missing state symbols
Isolating precipitates

Introducing spectator ions

Identifying and removing spectator ions from equations

Identifying different metal ions by their flame colour

Animation showing why metals burn with coloured flames

An interactive activity conducting flame tests for different metals
Identifying the different metal ions burning in a firework scene

I & #

Using precipitation reactions to identify positive ions

An animation showing how precipitates can be used to identify positive metal ions
Identifying the ammonium ion

Matching solutions with the products of their reactions with sodium hydroxide

I & & #

Identifying carbonate, sulfite, nitrate and sulfate ions

An interactive activity to identify four sodium compounds using chemical tests
Identifying halides

An animation demonstrating the use of silver halides in photography

Completing a table of the tests and observations for identifying different negative ions

o

Glossary of keywords in the presentation
Glossary of chemical techniques
Anagram activity using keywords
Multiple-choice quiz
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Paper chromatography @
Paper chromatography is ___ chromatogram _
used to separate mixtures,
especially dyes or pigments.
I n 1 Dots of single dyes are placed
alongside a dot of the
unknown mixture. ' '
The solvent is drawn up the
. paper by capillary action. '

37 SI |d es As the solvent moves up the
paper, the pattern of the single A 8 4 85 6 &
dyes can be compared to that H

# 13 Flash activities oftne e, ]
Which dyes does the mixture contain?
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Introducing instrumental techniques

Multiple-choice quiz about identifying mystery substances

The importance of instrumental techniques

Using instrumental techniques

Advantages of instrumental techniques

Identifying the advantages and disadvantages of instrumental techniques

&

Introducing paper chromatography

An animation showing how chromatography is used

An animation showing how to calculate an Ry value

An interactive activity to calculate the Ry values of different substances
Introducing thin layer chromatography

The advantages of thin layer chromatography

UV and locating agents

Identifying true-or-false statements about chromatography

&

Introducing gas chromatography
An animation showing how to interpret the results of gas chromatography
Using gas chromatography to test for banned substances

An interactive experiment using gas chromatography to test for banned substances in
athletes’ urine samples

Introducing spectroscopy

Atomic absorption spectroscopy

How does spectroscopy work

Sequence showing how infrared spectroscopy works
Explaining MRI / NMR spectroscopy

Completing sentences about spectroscopy

i

Glossary of keywords in the presentation
Anagram activity using keywords
Multiple-choice quiz
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Properties of strong and weak acids @ @
g =

Identifying strong and weak acids

Both acids are used
to complete an
electric circuit
including a bulb and
ammeter.

Which acid do you

e e

Identifying the properties that relate to acids or alkalis
Matching acids and alkalis to their formulae

Introducing acids and H* ions

Introducing bases and alkalis

Neutralization reactions

Sequence showing the history of acid research

Responses of the scientific community to theories about acids
Identifying true-or-false statements about acids and alkalis

&

Introducing strong and weak acids

Identifying strong and weak acids

Explaining diprotic acids using sulfuric acid as an example

An interactive activity to show how the behaviours of strong and weak acids differ
Explaining the pH difference between strong and weak acids

An animation showing how the pH of acids is affected by dilution

Introducing strong and weak alkalis

Identifying the properties of sodium hydroxide and ammonia

Completing sentences about acids and alkalis

& "

The uses of sulfuric acid in manufacturing
The dangers of sulfuric acid

An animation showing the contact process
Ordering the stages in the contact process
Conditions for the contact process

An interactive activity showing how changing conditions in the contact process affect the
rate of the reaction and the equilibrium

Using a compromise of conditions to balance the yield and speed of the process

o

Glossary of keywords in the presentation
Anagram activity using keywords
Multiple-choice quiz
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What are the pH ranges of these indicators?

bromothymol
blue ‘

" phenolphthalein

31 slides = = i
universal methyl

# 16 Flash activities bl s ot

1 Zmlllla 9 10 12 11 13 14

( drag the slider to change the pH of the solutions

. . . e e
Calculating concentrations in g/dm? — —

An animation showing how to make a standard solution
Calculating the concentrations of solutions

Calculating concentrations in mol/dm?®

Introducing titration

An animation showing a titration

Titration calculations

Using titration results to calculate concentrations

Labelling titration equipment

Sorting measuring apparatus by its accuracy

Identifying true-or-false statements about measuring apparatus

" H#

Showing how pH changes during a titration

pH curve for a strong acid and strong alkali
Differences between pH curves

Endpoints

The ranges shown by different indicators
Choosing the right indicator

Identifying true-or-false statements about titration

#

Glossary of keywords in the presentation
Anagram activity using keywords
Multiple-choice quiz
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Ancient Greek physician, also
wrote about its use as a
medicine.

Using chemistry to synthesize new substances N\

Jobs in the chemical industry

The size of the chemical industry in the UK

A class activity to discuss which areas should receive the most investment
Artificial sweeteners: saccharin, cyclamate and aspartame

Regulations controlling the chemical industry

Hazardous substances used in the chemical industry

Transport and storage of hazardous chemicals

Environmental controls on the chemical industry

Using sustainable chemistry

Deciding if certain measures will reduce the environmental impact of a chemical process
Introducing percentage yield and atom economy

Percentage yield calculations

Identifying true-or-false statements about atom economy

Catalysts and how they work

An animation showing that catalysts reduce the activation energy of a reaction
Identifying true-or-false statements about catalysts

&

Producing medicines

Matching medical words to their definitions

Introducing analgesics

An animation comparing the structures of common analgesics
The structure and site of action of common analgesics

A sequence about the discovery and development of aspirin

The development of paracetamol and ibuprofen

Completing sentences about analgesics

An interactive activity explaining the drug development process
Different opinions about the cost of drugs in developing countries
Class voting activity about the cost of drugs in developing countries

i

Glossary of keywords in the presentation
Anagram activity using keywords
Multiple-choice quiz
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The Earth’s water \.

An animation of the water cycle

Arranging the order of stages in the water cycle
Uses of water and the process of water treatment
Arranging the order of stages in water treatment
Desalination and fluoridation of water

Introducing opinions about adding fluoride to water
Class voting activity about adding fluoride to water

Introducing solubility

An animation showing how to calculate solubility
Arranging the chemicals into a solubility series

The effect of temperature on solubility

A graph showing the effect of temperature on solubility
Saturated solutions and dissolving gases

Identifying true-or-false statements about solubility

Interactive map of hard and soft water areas in the UK
Introducing hard water

Identifying the chemicals in temporary and permanent hard water
The problems and benefits of hard water

Sequence showing how an ion exchanger softens hard water
Completing sentences about hard and soft water

Introducing soap

An animation showing how soap removes grease

An animation showing how soaps are made

The advantages and disadvantages of soapless detergents

The differences between biological and non-biological detergents
Identifying advantages and disadvantages of enzymes in detergents

o

Glossary of keywords in the presentation
Anagram activity using keywords
Multiple-choice quiz
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Introducing the idea that there is energy in food (N

@ Identifying the food with most energy
The link between food, energy and obesity
@ Introducing the obesity debate
Treatments for obesity
@ Class voting activity about obesity treatments

& & !

Introducing calorimetry
@ An animation showing how to perform a calorimetry experiment
How to find the energy content in food
@ Performing calorimetry calculations
Identifying errors in calorimetry
Introducing the bomb calorimeter

Introducing fuels
@ Arranging fuels in order of energy content
Using alcohols as fuels
® Comparing the energy content of alcohols
Introducing the hydrogen fuel cell
@ An animations showing how the hydrogen fuel cell works
Calculating the energy from hydrogen fuel cells
® Energy level diagram of the fuel cell
Sources of hydrogen
Advantages and disadvantages of fuel cells
@ Identifying statements as advantages or disadvantages of hydrogen fuel cells

n #
Glossary of keywords in the presentation

Anagram activity using keywords
Multiple-choice quiz
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31 slides

@ 14 Flash activities
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@ Identifying true-or-false statements about rusting \.

Explaining that iron rusting is a redox reaction
® Methods of preventing corrosion
The discovery and composition of stainless steel
@ Matching methods of preventing rust with their descriptions and uses

Explaining electrolysis

@ Balancing redox half equations

@ Completing the half equations for electrolyses of different metals
Electrolysis of solutions

® Completing a table of the products of electrolysis

@ An animation showing the production of hydrogen and oxygen by electrolysis
Explaining the electrolysis of potassium sulfate and potassium nitrate

® Completing the sentences about electrolysis

@ Multiple-choice quiz about purifying copper

Increasing the yield of electrolysis

Using the Faraday constant to make calculations about electrolysis
Multiple-choice quiz of electrolysis calculations

An animation demonstrating the calculations for copper purification

n #
Glossary of keywords in the presentation

Anagram activity using keywords
Multiple-choice quiz
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