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Topic 7: Chemical Structures

Introduction

1 This booklet contains a concept-driven scheme of work and some suggested activities for
the Edexcel GCSE in Additional Science Unit 2 Topic 7: Chemical Structures.

2 Two schemes of work are available for each topic in separate booklets. One of these
booklets contains a scheme of work that is concept-driven, ie scientific ideas are presented
before their applications are explored. The other booklet contains a scheme of work that is
context-driven ie applications of science are presented before the scientific principles used
in these applications are explored.

3 Booklets for each GCSE in Additional Science topic are free of charge to centres offering
the Edexcel GCSE suite of science qualifications via the secure area of the Edexcel website
(www.edexcel.org.uk).

4  Although Edexcel owns the copyright for the booklets, they are provided in Word format so
that Edexcel centres may customise the schemes if required.

5 Each lesson is designed to last for 50 minutes although the total teaching time is not stated
in the specification. Teachers may adjust the schemes of work to accommaodate the time
available in individual centres.

6 Centres are responsible for the overall risk assessment of experimental work undertaken by
students.

7 Attention is drawn to the need for safe practice when students carry out laboratory
experiments or observe demonstrations. Particular attention is drawn to the possible hazards
associated with electrical equipment, the handling of micro-organisms and ionising
radiation. Strict aseptic conditions should be used when undertaking practical work.
Reference must be made to COSHH regulations and any specific local education authority
restrictions.

Relevant advice can be obtained from the following publications:

e CLEAPSS Laboratory Handbook (available from CLEAPSS School Science Service,
website www.cleapss.org.uk)

¢ Control of Substances Hazardous to Health Regulations (HSE, 2005) ISBN 0717629813
e Hazcards (2004 update available from CLEAPSS School Science Service)
e Topics in Safety, Third Edition (ASE, January 2001) ISBN 0863573169.
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Scheme of work for Topic 7: Chemical Structures

Lesson 1: Covalent bonding

Spec. Links and concept Learning Teaching activities Resources Learning Key Safety
code building from KS3 | objectives outcomes skills | issues
C27.10 | 7G: Particle model of | Some atoms Starter: Ask students the question ‘Why isthe | Activity Describe how N 2.3 | Take care
solids, liquids and form covalent formula for hydrogen gas H,?’. sheet 7.1: covalent bonds can when using
c2ril gases bond when they . Covalent be made by cal modelling
' form Discuss that two atoms of hydrogen are present, bonding electron sharing to clay
8E: Atoms and bonded together. Use a molecular modelling kit ' '
elements. compounds. to show the atoms and the bond. Molecular form small .
- o modelling molecules (_)rglant
Ma_ln. Students to complete Activity sheet 7.1 kits (or structures like
during the lesson. modelling dlamo_nd and
Discuss what atoms are present in water and clay and graphite.
carbon dioxide. Allow students to make models | drinking Draw dot and
of these compounds to help them visualise them | straws). cross diagrams of

better.

Discuss what joins the atoms together and
explain covalent bonds.

Draw diagrams of these molecules, and also
draw dot and cross diagrams to represent the
electron sharing of the covalent bonds.

Introduce the models of the giant structures of
diamond and graphite and explain how these are
bonded together.

Plenary: Go over the answers on the
worksheet. Recap what covalent bonding is,
asking students to explain their models of water
and carbon dioxide, and the bonding in diamond
and graphite.

simple molecules
including
hydrogen (H,),
hydrogen chloride
(HCI), water (H,0)
and carbon dioxide
(CO,).

Homework: Think about, and make notes on some of the similarities and differences between diamond and graphite (in preparation for next lesson).
Extension: explain why these similarities and differences might exist.
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Scheme of work for Topic 7: Chemical Structures

Lesson 2: Giant covalent structures.

Spec. Links and concept Learning Teaching activities Resources Learning Key Safety
code building from KS3 | objectives outcomes skills | issues
C27.9 | 7G: Particle model of | The structure Starter: Recap with students on any Molecular Describe and C21 | Takecare
solids, liquids and and properties similarities and differences between diamond | models of explain the when using
gases. of substances and graphite that they found for their diamond and similarities and modelling
8E: Atoms and are dependent homework from lesson 1. graphite. diffe_rences in clay.
elements. ?hnetggnn dai'::re of Main: Show students the molecular models Molecular physw;a_l
g of diamond and graphite (use images if you modelling kits proper |esh .
do not have molecular models). Explain that | (or modelling between the giant
these are giant covalent structures, and what | clay and covalent
this means. drinking structures of
. .. straws). dlamo_nd and
Students should make their own ‘mini- graphite,
structures’ of diamond and graphite. Activity sheet including high
These can be used to help them focus their | % Physmafl melting/boiling
ideas for activity 7.2, the physical properties gir:r?g;'gsag q po:jnts, :Iardtr)e?ts
of diamond and graphite. araphite and conductivity.

Students to complete activity 7.2.

Plenary: Discuss what the students found out
from their research activity.

Compile their answers on the board, and
discuss any errors that they have made.

Recap the correct physical properties for

diamond and graphite.

Textbooks or
information on
the physical
properties of
diamond and
graphite (eg use
the internet).

Homework: Identify anywhere at home where diamond or graphite can be found, and explain why they are ideal for this purpose.
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Scheme of work for Topic 7: Chemical Structures

Lesson 3: Buckminster fullerenes and carbon nanotubes

Spec. Links and concept Learning Teaching activities Resources Learning Key Safety
code building from KS3 | objectives outcomes skills issues
C27.3 | 8E: Atoms and Different forms | Starter: Recap the forms of carbon from Molecular Recall that cza21 General
C272 elements. of carbon have lesson 2. Introduce the two new forms of models of Buckminster ICT 2.1 safety
' different carbon — Buckminster fullerenes Buckminster fullerene and ' issues
properties, due (buckyballs) and carbon nanotubes. fullerenes and carbon nanotubes | WO 2.1 | involved
x;y:gfdlfferent Show s_tudents molecular models of (rzmzmcigbes 2;?&';0 forms of 1 \yg 2.2 \é\é)hr'?]gL:JtSelrr;g
bonding Buckminster fullerenes and car_bon o ' ' '
' nanotubes. Discuss how they differ from Activity sheet Suggest uses for
graphite and diamond, and how they are 7.3: Properties fullerenes and
similar. and use of nanotubes given

Main: Activity 7.3 — Look at the
properties and uses of Buckminster
fullerenes and carbon nanotubes, research
these using textbooks or the internet
(information sheet 7.3 also provided).

Explain why the Buckminster fullerenes
and carbon nanotubes have these
properties, and hence uses.

Plenary: Produce a class mind map for
Buckminster fullerenes and carbon
nanotubes. Include all the properties and
uses that the students have identified.

Explain that these are predicted uses as
these molecules are still being explored
further by scientists.

Buckminster
fullerenes and
carbon
nanotubes.

Information
sheet 7.3:
Properties of
different forms
of carbon.

data about their
properties.

Homework: Pick two of the properties of Buckminster fullerenes, and two of the properties of carbon nanotubes. Design a new product for each molecule that
would use these properties (eg carbon nanotubes have a high tensile strength and can carry a large amount of electrical current, so could be used in tasers).
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Scheme of work for Topic 7: Chemical Structures

Lesson 4: Simple covalent structures

Spec. Links and concept Learning Teaching activities Resources Learning Key Safety issues
code building from KS3 | objectives outcomes skills
C27.4 | 7G: Particle model of | Understand | Starter: Ask students the question ‘What kind of Experiment Describe and N 2.3 | Safety
C27.11 solids, liquids and what is bonding is in a molecule of iodine?’. sheet_ 7.4: expla_lin the c21 glasse_s for
gases. ”?eanlt by a Discuss their answers, and recap covalent bonding !—I((aﬁtmg phy5|ca_l f experiment,
8E: Atoms and igcgém from lesson 1. lodine. EirrcT)fp))(litles 0 Use
elements. molecular Main: Experiment 7.4: Heating iodine. Explain how Dhemo;iratlon covalent ::'AZCARDS
8F: Compounds and | substance. | students should carry out this experiment, and that they fNZfetzr-i.cé molecular cct)1remicals
mixtures. Explain are trying to find qut how easy iodine me_lts._This will conductivity substances: '
that they help them to identify the structure of the iodine ' low melting/
molecule. These can both | boiling points
have low be carried out | and non-
melting/ Discuss students’ findings from the experiment. using a conductivit
boiling Explain that as the iodine melted easily, at low computer Y-
points and | temperatures, it is a simple covalent molecular simuplation Draw dot and
do not substance. cross diagrams
conduct. ; . ‘o . programme of simple
Demonstration 7.4: Water-ice conductivity. Explain (eg Crocodile
that simple covalent molecular substances do not Chemistry molecules
conduct electricity. As we know water-ice has a low 601). including
melting and boiling point, if it also does not conduct hydrogen (Hy),
then it must be a simple covalent molecular substance. Qﬁgﬁgg”
Students should draw dot and cross diagrams for (HCI), water
iodine and water. (H,0) and

Plenary: Recap on the properties of simple covalent
molecular substances, and why they have low
melting/boiling points and are non-conductive.

carbon dioxide
(COy).

Homework: Write a list of the similarities and differences between giant covalent structures and simple covalent structures.

Extension: Explain how the bonding within each structure type affects its physical properties.
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Scheme of work for Topic 7: Chemical Structures

Lesson 5: Physical properties of the halogens

Spec. Links and concept Learning Teaching activities Resources Learning outcomes | Key Safety issues
code building from KS3 objectives skills
C27.4 | 8E: Atoms and The physical Starter: Recap on lesson 4, on simple Samples of the | Describe and explain | N 2.3 | Use
elements. properties of the | covalent molecular substances. Explain halogens (or the physical HAZCARDS
C27.8 L . ; . c21
halogens depend | that halogens are in this category, and images). properties of simple for
C2711 on their inter- locate them on the periodic table. Show L covalent molecular chemicals.
Activity sheet .
molecular forces | sample of the halogens to students (or 7 5 Physical substances: low
of attraction. images of halogens). - Py melting/boiling
properties of oints and non-
Main: Students should complete activity | halogens. Eon ductivit
7.5 on physical properties of the halogens. - Y
Activity sheet Relate the physical
Discuss students’ findings from the 7.5: Halogen roperties Ef )t/he
activity. data cards. prop .
halogens to their
Explain how the physical properties of the | A3 paper, inter-molecular

halogens are related to their inter-
molecular forces of attraction. Draw dot
and cross diagrams to help this
explanation.

Plenary: Students to recap on the lesson
by drawing mind maps of the physical
properties of the halogens, and their inter-
molecular forces of attraction.

These can be displayed around the room
and discussed/explained by the students.

marker pens

for mind maps.

forces of attraction.

Draw dot and cross
diagrams of simple
molecules including
hydrogen (H,),
hydrogen chloride
(HCI), water (H,0)
and carbon dioxide
(COy).

Homework: Students design their own ‘“Top Trumps’ style game for simple covalent molecular substances, including data on melting/boiling point, state, atomic
number, mass number, group, colour. Include an explanation of how to play (more details on this website:
https://elgar.mywebserver.net/~webelem/shop/product.php/7/0).

Extension: Students could include information about bonding (eg bond energies).
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Scheme of work for Topic 7: Chemical Structures

Lesson 6: Giant metallic structures

Spec. Links and concept Learning Teaching activities Resources Learning Key | Safety
code building from KS3 | objectives outcomes skills | issues
C27.7 | 8E: Atoms and Metals conduct | Starter: Do demonstration 7.6, setting up a simple | Demonstration | Recall that C2.1 | Take care
elements. electricity due to | circuit with a piece of metal and a lamp. sheet 7.6: metals conduct when using
their structure. Ask students the question ‘Will the lamp light gzg&tﬁ?ng EleeCC;SSCe'%ere glsetc;:uty,
when the circuit is switched on?’. 4 .
_ _ _ Experiment are relatively metal may
Ask students to explain their answers, and discuss/ sheet 7.6: free electrons in become
brainstorm them. Metalli.c ' a giant structure hot.
Explain what they will find out in the lesson (why | structure. of atoms.

metals conduct).

Main: Students should complete experiment 7.6
arranging ‘metal atoms’ into structures.

Discuss with students how they did this, and what
they can say about the structures.

Discuss what happens to the electrons in the metal
when an electrical current is applied to it.

Explain that metals are giant structures which have
‘free electrons’ around the atoms.

Plenary: Students should draw diagrams of the
giant structures of metals, and the electrons to
explain what is happening.

Recap on the giant structures of metals and why
metals are good conductors of electricity.

Homework: Explain why some metals conduct electricity better than others, in terms of their giant metallic structure. Use diagrams to help explain this.
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Scheme of work for Topic 7: Chemical Structures

Lesson 7: Scientific discoveries by chance

Spec. Links and concept Learning Teaching activities Resources Learning Key Safety
code building from KS3 | objectives outcomes skills issues
C27.1 | 9M: Investigating Important Starter: Ask students the question ‘What Activity sheet 7.7: | Recognise the ca21 General
scientific questions. | scientific do Buckminster fullerenes, penicillin and x- | Poster of the importance of ICT 2.1 safety
discoveries rays have in common?’. discovery of chance in scientific ' issues
can happen by Explain that they were all discovered by Buckminster dlscove_rles such as | WO: mvolved_
chance. fullerene. Buckminster 2.1 when using
chance.
fullerenes. 2.2 computers.

Discuss why chance discoveries are very
important to science.

Main: Explain why setting conditions for
experiments is needed in order to recognise
that a discovery has been made (eg fair test
conditions).

Activity 7.7, students to produce a poster,
in groups, of the chance discovery of
Buckminster fullerenes. Identifying who
discovered them, how they were
discovered, how they can be made, uses,
how it was named and molecular
information about Cgp.

Plenary: The groups of students to present
their posters and explain them to the rest of
the class.

Recap on why chance discoveries are so
important to science.

Use Nobel prize
website
(http://nobelprize.
org/chemistry/edu
cational/poster/19
96/index.html).

Homework: Research the chance discovery of a chemical substance other than Buckminster fullerene or penicillin (eg Botox or Viagra). Write a scientific report on

this substance explaining how it was discovered, who discovered it, uses, how it was named and molecular information.
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Scheme of work for Topic 7: Chemical Structures

Lesson 8: Models for molecules

Spec. | Links and concept Learning Teaching activities Resources Learning Key skills | Safety
code | building from KS3 | objectives outcomes issues
C2 8E: Atoms and Models of Starter: Class discussion to Information sheet Demonstrate an | N 2.3 Take care
7.12 elements. molecules give us | brainstorm all the different models 7.8: Types of understanding of when using
. . o . . . e c21 .
c2 some information, | used in this topic (and in chemistry) molecular models. the I|m|tat|o_ns modelling
711 b_ut_ha\_/e to show molecules, a_md What_they are Activity sheet 7.8: of representing | WO: clay.
limitations. made from. Draw this as a mind map RO models of atoms | 2.1
Chemistry’s next top General
C2 on the board (or OHT) for students to and molecules 2.2 .
model. . safety issues
7.10 look at throughout the lesson. in two involved
Main: Students to examine the Molecular model_s of dlmen_smns, _and when using
. . water (or modelling how simulation
following different models to show I computers.
molecules and what they are made clay and drinking software can
Y straws). create three

from in detail, using Activity 7.8:
e chemical formula

e dot and cross diagrams

e 2D drawing of the molecule

e aphysical model of the molecule
(eg Molymod)

e acomputer simulation of the
molecule (eg Multimedia Science
School).

Students should explore their
advantages and disadvantages.

Students to identify the model they
believe is the most useful and give
reasons for their choice.

Computer simulation
of molecules (eg
Chemistry Set 2000
or water molecules
on this website:
www.chamotlabs.co
m/Phases.html).

dimensional
representations
to clarify
understanding.
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Scheme of work for Topic 7: Chemical Structures

Lesson 8: Models for molecules (continued)

Spec. | Links and concept Learning Teaching activities Resources Learning Key skills | Safety
code | building from KS3 | objectives outcomes issues
Plenary: Collect students’ choices of | Describe how Draw dot and

the most useful molecular model and | covalent bonds can cross diagrams
their reasons for their choice. Discuss | be made by electron | of simple

these choices with the class, sharing to form small | molecules

explaining the limitations of each molecules or giant including

molecular model. Explain that structures like hydrogen (H,),

different molecular models are diamond and hydrogen

needed for different situations, as graphite. chloride (HCI),

they have different purposes. water (H,O) and
carbon dioxide
(CO,).

Homework: Design your own molecular model that includes the advantages of the different models that you have studied. Explain any disadvantages of this model
and its limitations.
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Scheme of work for Topic 7: Chemical Structures

Lesson 9: Homeopathic medicine

Spec. Links and concept | Learning Teaching activities Resources Learning Key Safety
code building from KS3 | objectives outcomes skills issues
C27.6 | 9B: Fitand healthy. | Scientists find it Starter: Introduce the concept of homeopathic | Activity Describe how cza21 General
difficult to accept | medicine and explain the basics of it (a good sheet 7.9: ideas, such as the C22 safety
ideas, such as the | website of information on this is The great effectiveness of ' issues
effectiveness of www.homeopathic.org). homeopathy | homeopathic ICT 2.1 | involved
rr]n(;rgfcoiﬁ:thlc Main: Activity 7.9: Debate about the debate. g:%gilccdmo&:re WO: \é\ghrin L:JtSelrr;g
' effectiveness of homeopathic medicine and its | Activity I 2.1 P '
acceptability amongst scientists. sheet 7.9: scientists to 2.2
_ Debate accep_t th_an they
Students to work in groups to gather . - conflict with
information on the effectiveness of information established
homeopathic remedies, and their acceptability. Ll theories.

Students will look at this issue from a
particular point of view, and gather
information to support their case.

Debate between the different groups as to
whether homeopathy is effective, and why it is
difficult for scientists to accept it.

Plenary: Summarise the main problems with
scientists accepting the effectiveness of
homeopathic medicines.

Produce a summary mindmap with students to
illustrate this.

Homework: Students should research examples of where homeopathic medicine has been successful and unsuccessful with patients, giving their opinion on the
effectiveness of homeopathic medicine, explaining their reasons fully.
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Scheme of work for Topic 7: Chemical Structures

Lesson 10: Chemical-based therapies

Spec. | Links and concept | Learning Teaching activities Resources Learning Key Safety

code | building from KS3 | objectives outcomes skills | issues

C2 7.5 | 9B: Fit and healthy. | Draw Starter: Discuss what is meant by a Activity 7.10: Research into | Use appropriate | C: General
conclusions | chemical-based therapy. Brainstorm this chemical-based therapies. information to 2.1 safety
about_the with students and glso identify some Useful websites: draw _ 2.2 issues
effectiveness | examples of chemical-based therapies. N conclusions ICT: involved
of a . Main: Discuss how the effectiveness of Medicines and Healthcare about_whether 4121 When
chemical- chemical-based therapies is actually products Regulatory Agency | chemical-based | 5 5 using
?ssed researched, and how the medicines are (www.mhra.gov. uk). tt;?raf_y 1S WO: computers.

erapy. tested. National Institute for Health | STT€CUVE: 0
Students do activity 7.10 to produce a and Clinical Excellence 2.2

poster or computer presentation on how to
evaluate a chemical-based therapy to see
how effective it is. Use textbooks or the
internet for this.

Students will present their research
information, poster or computer
presentation, to the rest of the class. They
will identify how to evaluate a chemical-
based therapy to see how effective it is.

Plenary: Teacher to summarise how to
assess the effectiveness of a chemical-
based therapy, and to correct the students
where necessary.

(www.nice.org.uk).

Best treatments (NHS Direct)
(www.besttreatments.co.uk/b
tuk/home.jsp).

Clinical trials.gov
(www.clinicaltrials.gov).

‘I don’t know what to
believe’ — document on
science research
(www.senseaboutscience.org
.Uk/PDF/shortpeerreviewguid

e.pdf).

Homework: Write a research plan of how you might test a new medicine and then evaluate its effectiveness. Explain how you might go about testing the medicine
on humans and how you would ensure that the test was fair.

Extension: Produce some sample results and evaluate whether your new medicine was effective. Prepare a presentation/report on this.

12
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Activity 7.1: Covalent bonding

Small molecules

1 Write down the chemical formula for the following small molecules.

a) Hydrogen gas

b) Water

c) Carbon dioxide

2 Which different elements are present in these small molecules?

a) Hydrogen gas

b) Water

c) Carbon dioxide

3 How many atoms of each element are present in these small molecules?

a) Hydrogen gas

b) Water

c) Carbon dioxide

Support material: Chemical Structures (Concept approach) — Edexcel GCSE in Additional Science
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Activity 7.1: Covalent bonding

4 Make a model of each of the following small molecules and draw a diagram to represent
your model.

a) Hydrogen gas b) Water

c) Carbon dioxide

5 Draw a dot and cross diagram to show how the electrons are arranged in the following small
molecules.

a) Hydrogen gas b) Water

c) Carbon dioxide

14 Support material: Chemical Structures (Concept approach) — Edexcel GCSE in Additional Science
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Activity 7.1: Covalent bonding

Giant covalent structures

6 Draw a diagram to show the structure of the following giant covalent structures.

a) Diamond

b) Graphite

7 How many other carbon atoms is each carbon atom bonded to in the following giant

covalent structures?

a) Diamond

Each carbon atom is bonded to
other carbon atoms.

b) Graphite

Each carbon atom is bonded to
other carbon atoms.

Support material: Chemical Structures (Concept approach) — Edexcel GCSE in Additional Science
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Activity 7.2: Physical properties of diamond and graphite

What you will learn from this activity

You will find out some of the physical properties of diamond and graphite. You will also
investigate some of the similarities and differences between diamond and graphite.
What you will know when you finish this activity

1 Some of the physical properties of diamond and graphite.

2 Some of the similarities and differences between diamond and graphite.

How you may be assessed
1 Your explanation of the physical properties of diamond and graphite.

2 Your understanding of the similarities and differences of diamond and graphite.

What you do
1 Use textbooks or the internet to find the following information on diamond and graphite.
a Uses
b Physical properties
i Melting point
ii  Boiling point
iii  Hardness
iv. Conductivity.

2 Identify any similarities and differences in these physical properties of diamond and
graphite.

3 Explain how these differences and similarities relate to the giant covalent structures of
diamond and graphite.

4  Explain how the uses of diamond and graphite relate to their physical properties and
structures.
Suggestions for further work/homework

1 Find out if there are any other uses of diamond and graphite currently being investigated by
scientists (include possible uses).

2 Extension: Write a definition for the term ‘Allotrope’.

16 Support material: Chemical Structures (Concept approach) — Edexcel GCSE in Additional Science
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Activity 7.2: Physical properties of diamond and graphite

Notes for teachers and technicians

Aim

To teach some of the physical properties of diamond and graphite. Students will also investigate

some of the similarities and differences between diamond and graphite.

Skills, knowledge and understanding

This activity will enable students to gain the following skills, and/or knowledge and
understanding.

1 Some of the physical properties of diamond and graphite.
2 Some of the similarities and differences between diamond and graphite.

Previous skills, knowledge and understanding required

An understanding of covalent bonds.

Materials required

1 Access to textbooks about the physical properties of diamond and graphite, or the internet.

Health and safety issues

If using the internet, ensure students are not able to access unsuitable websites.

Delivery strategies
e This activity is part of the lesson, so other work will have been covered already.
e Explain to students that they should research this on their own and form their own ideas.

e Students of lower ability could be given a help sheet or pointed in the direction of suitable
textbook pages or suitable websites.

e Higher-ability students could look in more detail at why the similarities and differences
exist.

e The plenary part of the lesson is asking the students what they have found out and
summarising the information.

Assessment strategies

Students may be assessed on:

o their explanation of the physical properties identified

o their understanding of the similarities and differences in the physical properties of diamon
and graphite.

Support material: Chemical Structures (Concept approach) — Edexcel GCSE in Additional Science
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Activity 7.2: Physical properties of diamond and graphite

Links

1 Links with other GCSE Science topics

This activity is related to:

e (C2517.

2 Links with Key Stage 3 (KS3)

This activity builds on the following skills, knowledge and understanding from KS3:
e 7G: Particle model of solids, liquids and gases

e 8E: Atoms and elements.

Resources
e Any textbooks containing information on the physical properties of diamond and graphite.

e Internet to search for websites containing information on the physical properties of diamond
and graphite.

e www.google.co.uk

18 Support material: Chemical Structures (Concept approach) — Edexcel GCSE in Additional Science
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Activity 7.3: Properties and uses of Buckminster fullerenes and
carbon nanotubes

What you will learn from this activity

You will find out some of the physical properties and uses of Buckminster fullerenes and carbon
nanotubes.

What you will know when you finish this activity

1
2

Some of the physical properties of Buckminster fullerenes and carbon nanotubes.

Some of the uses of Buckminster fullerenes and carbon nanotubes.

How you may be assessed

1 Your explanation of the physical properties and uses identified.

2 Your understanding of these physical properties and uses, related to the structures of
Buckminster fullerenes and carbon nanotubes.

What you do

1 Use textbooks or the internet to find the following information on Buckminster fullerenes
and carbon nanotubes:
a physical properties
b uses
c any other interesting information.

2 Explain why these properties and uses of Buckminster fullerenes and carbon nanotubes

exist, thinking about how the atoms are arranged in these structures.

Suggestions for further work/homework

1

Identify other types of fullerenes or carbon nanotubes that are still being investigated by
scientists.

Explain why different types of fullerenes and carbon nanotubes could be useful.

Extension: Give a description of the structures of these additional types of fullerenes and
carbon nanotubes.
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Activity 7.3: Properties and uses of Buckminster fullerenes and
carbon nanotubes

Notes for teachers and technicians

Aim

To teach some of the physical properties and uses of Buckminster fullerenes and carbon
nanotubes.

Skills, knowledge and understanding

This activity will enable students to gain the following skills, and/or knowledge and
understanding.

1 Some of the physical properties of Buckminster fullerenes and carbon nanotubes.
2 Some of the uses of Buckminster fullerenes and carbon nanotubes.

Previous skills, knowledge and understanding required

1 Anunderstanding of covalent bonds.

Materials required

1 Access to textbooks or websites about the physical properties and uses of Buckminster
fullerenes and carbon nanotubes.

Health and safety issues

If using the internet, ensure students are not able to access unsuitable websites.

Delivery strategies
e This activity is part of the lesson, so other work will have been covered already.
e Explain to students that they should research this on their own and form their own ideas.

e Students of lower ability could be given a help sheet, or pointed in the direction of suitable
textbook pages or websites.

e Higher-ability students could look in more detail at why the similarities and differences
exist.

e The plenary part of the lesson is asking the students what they have found out and
summarising the information.

Assessment strategies

Students could be assessed on:

o their explanation of the physical properties and uses identified

o their understanding of these physical properties and uses, related to the structures of
Buckminster fullerenes and carbon nanotubes.
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Activity 7.3: Properties and uses of Buckminster fullerenes and
carbon nanotubes

Links

1 Links with other GCSE Science topics

This activity is related to:

e (C2517.

2 Links with Key Stage 3 (KS3)

This activity builds on the following skills, knowledge and understanding from KS3:
e 7G: Particle model of solids, liquids and gases

e 8E: Atoms and elements.

Resources

e Any textbooks containing information on the properties and uses of Buckminster fullerenes
and carbon nanotubes.

e Internet to search for websites containing information on the properties and uses of
Buckminster fullerenes and carbon nanotubes.

e www.google.co.uk
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Information sheet 7.3: Properties of different forms of carbon

Some properties of Buckminster fullerene

Properties

Buckminster fullerene

Density (g cm™)
C-C length (nm)
C=C length (nm)
Melting point (°C)

Conductivity

1.65

0.1455

0.1391

Sublimates at 1073°C

Semi conductor

Stability

Buckminster fullerene

Extremely stable

Every carbon vertex (at the junction of one pentagon and two

compound hexagons) is identical, resulting in an equal distribution of bonding
strains
It can withstand very high temperatures and pressures
Certain atoms (such as helium) can become trapped within

Uses Buckminster fullerene

Potential uses

Superconductors
Lubricants
Industrial catalysts

Drug-delivery systems (eg targeted cancer therapy)
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Activity 7.3: Properties and uses of Buckminster fullerenes and

carbon nanotubes

Some properties of carbon nanotubes

Properties

Single walled nanotubes

By comparison

Size

Density (g cm™)
Tensile strength
Resilience

Current carrying

capacity

Conductivity

Heat transmission

0.6 to 1.8 nanometres in
diameter

1.331t01.40

45 billion pascals

Can be bent at large angles and
re-straightened without damage

Estimated at 1 billion Amps
per square centimetre (A cm)

Superconducting at low
temperatures

Predicted to be as high as 6000
Watts per meter per Kelvin
(W m™*K™) at room

Copper wires are about 1mm thick

Aluminium has a density of 2.7

High strength steel alloys break at
about 2 billion pascals

Metals and carbon fibres fracture
at grain boundaries

Copper wires burn out at about
1 million A cm?

Other superconductors have to be
kept at absolute zero to work
effectively

Nearly pure diamond transmits
3320 W m*K*

temperature

Cost $1500 per gram from Gold was selling for about $19 per
BuckyUSA in Houston gram in February 2006

Stability Single walled nanotubes By comparison

Temperature stability Stable up to 2800°C in a Metal wires in microchips melt at
vacuum, stable up to 750°C in | 600°C to 1000°C
air

Uses

Potential uses Nano-electronics Superconductors

Optics
Artificial muscles
Composite fibres in polymers

and concrete and other
materials applications

Space elevators
Ultrahigh-speed flywheels

Combat jackets using carbon
nanotubes for ultra-strong fibres
and for monitoring their wearers’
condition
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Demonstration 7.4: Water-ice conductivity

What you will learn from this demonstration

Whether water-ice conducts electricity.

What you will know after you see this demonstration

1 Simple covalent molecular substances do not conduct electricity.

What you do
You will watch the demonstration by your teacher.

You need to think about what the particles in the material (ice) are doing when they are
connected to the power supply.

Write any ideas in the notes section below.

Notes
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Demonstration 7.4: Water-ice conductivity

Notes for teachers and technicians

Aim
Students will find out whether water-ice conducts electricity.
Skills, knowledge and understanding

This demonstration will enable students to gain the following knowledge:

1 Simple covalent molecular substances do not conduct electricity.

Previous skills, knowledge and understanding required
1 Metals conduct electricity.
2 Non-metals generally do not conduct electricity.

Equipment and chemicals required
1 A power supply (power pack or batteries).

2 Connecting leads.

3 Aswitch.

4 Abulb.

5 Anice cube (or lump of ice) — kept in an insulating container until needed.
6

A petri dish.
. ® @
wires
power sUpply
' light bulb
swiitch
connector

water-ice cube

Health and safety issues

Make sure the circuits are connected correctly and take care when using electricity.
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Demonstration 7.4: Water-ice conductivity

Delivery strategies

e  Write the question ‘Will the lamp light when the circuit is switched on?’ on the board and
ask students to think about it.

e Explain to students that you are seeing whether each material will conduct.

e Make sure that students write down a prediction of what will happen. Choose students to
answer from across the ability range.

e Ask students why the piece of water-ice did not conduct.

e Tell students that this will be explained during the rest of the lesson (link to the main part of
the lesson).

Links

1 Links with other GCSE Science topics

This demonstration is related to:

e C(Clab.11.

2 Links with Key Stage 3 (KS3)

This demonstration builds on the following skills, knowledge and understanding from KS3:

e 7J: Electrical circuits.
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Experiment 7.4: Heating iodine

What you will learn from this experiment

How easy it is for iodine crystals (solid) to melt at low temperatures.

What you will know when you finish this experiment
1 The temperature that is needed to melt iodine crystals (solid).

2 The structure of the iodine crystals (1,).

How you may be assessed
1 Your ability to carry out the experiment safely and accurately.
2 What you find out from your experiment.

3 Your analysis of the results from your experiment.

Equipment and chemicals required
1 Alarge conical flask.

2 A bung that fits the conical flask.
3 A few crystals of iodine.

4  White tile.

5 Safety glasses.

What you do B
rubber I::uung/

conical flask

iodine crystals

Put on your safety glasses.

Add a few crystals of iodine to a conical flask.

Put a bung in the end of the flask, making sure it fits well.

Put your hands on the flask near the iodine crystals, to heat it up.
Observe what happens.

Continue doing this for five minutes.

Place the flask on a white tile to see the colour of the iodine inside more clearly.

co N o o B~ W N

Clear away all your equipment.

Suggestions for further work/homework

1 Write an explanation of what happened, including diagrams.
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Experiment 7.4: Heating iodine

Note for teachers and technicians

Aim
To see how easy it is for iodine crystals (solid) to melt at low temperatures.

Skills, knowledge and understanding

This experiment will enable students to gain the following skills, and/or knowledge and
understanding:

1 The temperature that is needed to melt iodine crystals (solid).
2 The structure of iodine crystals (1,).

Previous skills, knowledge and understanding required
1 Anunderstanding of melting and boiling.

2 Anunderstanding of covalent bonding.

Equipment and chemicals required
Per group

1 A large conical flask.

2 A bung that fits the conical flask.

3 A few crystals of iodine.

4 White tile.

5 Safety glasses.

Health and safety issues

Safety glasses must be worn by all students. HAZCARDS must be consulted.

Delivery strategies

e Introduce the experiment as a way to find out what happens to iodine when it melts and the

temperatures needed to melt it.
e Students should work individually to be able to take part fully in this experiment.

e Students of lower ability should be given help or a help sheet (adapted version of the
experiment sheet).

e End the experiment by asking students to pack away when finished and to start to draw
conclusions from their results.

e At the end ask students about their results and what they observed in the flasks.

e You could summarise the experiment using a flexicam and a white board.
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Experiment 7.4: Heating iodine

Assessment strategies

Students may be assessed on:

o their ability to carry out the experiment safely and accurately
e what they find out from their experiment

e their analysis of the results from their experiment.

Links

1 Links with other GCSE Science topics

This experiment is related to:

e Clah.19.

2 Links with Key Stage 3 (KS3)

This experiment builds on the following skills, knowledge and understanding from KS3:
e 7G: Particle model of solids, liquids and gases

e 8E: Atoms and elements

e 8F: Compounds and mixtures.
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Experiment 7.5: Physical properties of halogens

What you will learn from this activity

You will find out some of the physical properties of the halogens and how they are similar and
different to each other. You will also explain how these properties are related to the inter-
molecular forces of attraction.

What you will know when you finish this activity

1 Some of the physical properties of the halogens.

2 Any similarities or differences in these physical properties.

3 How these properties are related to the inter-molecular forces of attraction.

How you may be assessed

1 Your explanation of the physical properties identified.

2 Your understanding of how these physical properties are related to the inter-molecular
forces of attraction.

What you do

1 Use the Halogen data cards (or textbooks or the internet) to find information on the
following physical properties for the halogens:

a melting point

b boiling point
c state at 20°C
d colour.

2 Identify any similarities or differences in these physical properties.

3 Explain why these similarities and differences might exist, thinking about how the atoms
are arranged in these simple covalent molecular substances.

4  Explain why the halogens have these physical properties, relating your explanation to the
inter-molecular forces of attraction in the halogens.
Suggestions for further work/homework

Find out if there are any other physical properties of the halogens that have not yet been
identified.
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Experiment 7.5: Physical properties of halogens

Notes for teachers and technicians

Aim

Students will find out some of the physical properties of the halogens, and how they are similar
and different to each other. Students will also explain how these properties are related to the
inter-molecular forces of attraction.

Skills, knowledge and understanding

This activity will enable students to gain the following skills, and/or knowledge and
understanding.

1 Some of the physical properties of the halogens.
2 Any similarities or differences in these physical properties.

3 How these properties are related to the inter-molecular forces of attraction.

Previous skills, knowledge and understanding required

1 Anunderstanding of covalent bonds.

Materials required
1 Information sheet 7.5: Halogen data cards.

2  Access to textbooks or websites about the physical properties of the halogens.

Health and safety issues

If using the internet, ensure students are not able to access unsuitable websites.

Delivery strategies
e This activity is part of the lesson, so other work will have been covered already.
e Explain to students that they should research this on their own and form their own ideas.

e Students of lower abilities could be given a help sheet or pointed in the direction of suitable
textbook pages or websites.

e Higher-ability students could look in more detail at why the physical properties exist and
explain the inter-molecular forces of attraction.

e The plenary part of the lesson is asking the students what they have found out and
summarising the information.

Assessment strategies

Students may be assessed on:

o their explanation of the physical properties identified

o their understanding of how these physical properties are related to the inter-molecular forces
of attraction.
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Experiment 7.5: Physical properties of halogens

Links

1 Links with other GCSE Science topics

This activity is related to:

e Clah.19.

2 Links with Key Stage 3 (KS3)

This activity builds on the following skills, knowledge and understanding from KS3:
e 7G: Particle model of solids, liquids and gases

e 8E: Atoms and elements.

Resources
e Any textbooks containing information on the physical properties of halogens.

e Internet to search for websites containing information on the physical properties of
halogens.

e www.google.co.uk
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Information sheet 7.5: Halogen data cards

FLUORINE

Symbol F Atomic number 9

Group Mass number 19

Melting point -220°C State (at 20°C) Gas

Boiling point -188°C Colour Pale yellow
CHLORINE

Symbol Cl Atomic number 17

Group 7 Mass number 355

Melting point -101.5°C State (at 20°C) Gas

Boiling point -34°C Colour Yellow-green
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Information sheet 7.5: Halogen data cards

BROMINE

Symbol Br Atomic number 35

Group 7 Mass number 80

Melting point -7.3°C State (at 20°C) Liquid

Boiling point 59°C Colour Red-brown
IODINE

Symbol | Atomic number 53

Group 7 Mass number 127

Melting point 113.7°C State (at 20°C) Solid

Boiling point 184.3°C Colour Silver-grey/black
34 Support material: Chemical Structures (Concept approach) — Edexcel GCSE in Additional Science

— Issue 1 — June 2006 © Edexcel Limited 2006




Information sheet 7.5: Halogen data cards

ASTATINE

Symbol At Atomic number 85

Group 7 Mass number 210

Melting point 302°C State (at 20°C) Solid

Boiling point No data Colour Metallic coloured
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Demonstration 7.6: Conducting electricity

What you will learn from this demonstration

That some materials conduct electricity.

What you will know after you see this demonstration

1 Metals conduct electricity, due to their relatively free electrons.

What you do
You will watch the demonstration by your teacher.

You need to think about what the particles in the materials (iron and wood) are doing when they
are connected to the power supply.

Write any ideas in the notes section below.

Notes
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Demonstration 7.6: Conducting electricity

Notes for teachers and technicians

Aim
To show that some materials conduct electricity.
Skills, knowledge and understanding

This demonstration will enable students to gain the following knowledge:

1 Metals conduct electricity, due to their relatively free electrons.

Previous skills, knowledge and understanding required
1 Metals conduct electricity.
2 Non-metals generally do not conduct electricity.

Equipment and chemicals required
1 A power supply (power pack or batteries).
2 Connecting leads.

3 Aswitch.

4 Abulb.

5 Alarge iron nail.

6

A piece of wood (eg a spill or small ruler).

® @
powver supply

| light bulb

swwitch

connector iron nail '

Health and safety issues

wires

Make sure the circuits are connected correctly, and take care when using electricity. The iron
nail may get hot when connected to the power supply.
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Demonstration 7.6: Conducting electricity

Delivery strategies

e  Write the question ‘Will the lamp light when the circuit is switched on?’ on the board and
ask students to think about it.

e Explain to students that you are seeing whether each material will conduct. Start with the
piece of wood, then test the nail.

e Make sure that students write down a prediction of what will happen. Choose students to
answer from across ability range.

e Ask students why the piece of wood did not conduct but the iron nail did.

e Tell students that this will be explained during the rest of the lesson (link to the main part of
the lesson).

Links

1 Links with other GCSE Science topics

This demonstration is related to:

e C(Clab.11

e (C26.1.

2 Links with Key Stage 3 (KS3)

This demonstration builds on the following skills, knowledge and understanding from KS3:

e 7J: Electrical circuits.
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Experiment 7.6: Metallic structures

What you will learn from this experiment

You will find out about the giant structures of metals.

What you will know when you finish this experiment
1 The shape of the giant structures of metals.

2 How metals conduct electricity so well.

How you may be assessed
1 Your explanation of the giant structures of metals.
2 Your diagrams showing the giant structures of metals.

3 Your understanding of why metals are such good conductors of electricity.

Equipment and chemicals required
1 Four long pieces of wood.

2 Lots of balls the same size (eg marbles, tennis balls, polystyrene spheres).

What you do

balls to represent the
metallic atoms

4 pieces of wood
to make a border

1 Lay out the four pieces of wood to form a box shape.

2  Fill the bottom layer of the box with atoms (balls) making sure that there are as few gaps as
possible.

3 Add atoms on top of this layer, to make a second layer.

4 Now make a third layer, but you have two possible options. Either add the atoms:
a directly above the centre of the atoms on the first row, or
b with their centres not in line with the first row.

5 Try to make both structures.

Suggestions for further work/homework
1 Explain where the electrons might fit into these structures.

2 How do you think the two different structures might affect the metal?
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Experiment 7.6: Metallic structures

Notes for teachers and technicians

Aim
To find out about the giant structures of metals.

Skills, knowledge and understanding

This experiment will enable students to gain the following skills, and/or knowledge and
understanding:

1 The shape of the giant structures of metals.
2 How metals conduct electricity so well.

Previous skills, knowledge and understanding required

8E: Atoms and elements.

Equipment and chemicals required

Per group

1 Four long pieces of wood.

2 Lots of balls the same size (eg marbles, tennis balls, polystyrene spheres).

Health and safety issues

Take care not to let the balls roll around on the desk.

Delivery strategies
e Introduce the experiment as a way to find out about the structure of metals.
e Students should work in pairs to encourage teamwork (this will require fewer balls).

e Students of low ability should be given help.

e End the experiment by asking the students to pack away when finished, and to start to draw

conclusions from their results.

e At the end ask students about their findings and where they think the electrons would go in

the model.

Assessment strategies

Students may be assessed on:

e their explanation of the giant structures of metals

e their diagrams showing the giant structures of metals

e their understanding of why metals are such good conductors of electricity.
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Experiment 7.6: Metallic structures

Links

1 Links with other GCSE Science topics

This experiment is related to:

e C261

2 Links with Key Stage 3 (KS3)

This experiment builds on the following skills, knowledge and understanding from KS3:

e 8E: Atoms and elements.
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Activity 7.7: Poster of discovery of Buckminster fullerenes

What you will learn from this activity

How Buckminster fullerenes was discovered by chance. You will find out information about the

molecule and present it in the form of a poster. You will report back to the class on your

findings.

What you will know when you finish this activity

1 How Buckminster fullerenes were discovered.

2 Information about Buckminster fullerenes, including who discovered them, how they can be
made, how they were named and molecular information.

How you may be assessed

1 Your explanation of the discovery of Buckminster fullerenes.

2 Your presentation about Buckminster fullerenes, including poster and presentation to the
class.

What you do

1 Collect some poster-making materials (paper, pens etc).

2 Research information from textbooks or the internet (use the Nobel prize website
http://nobelprize.org/chemistry/educational/poster/1996/index.html) about the chance
discovery of Buckminster fullerenes. Include the following information.

a Who discovered them?
b When were they discovered?
¢ How were they discovered?
d How can they be made?
e What are their uses?
f  How were they named?
g Any molecular information.
3 Put this information on your poster, presented in a suitable way.

4 Present your poster and information to the rest of the class.

Suggestions for further work/homework

1 Extension: Draw diagrams to show the bonding between the atoms in Buckminster
fullerenes.

2 Research the chance discovery of other chemical substances.
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Activity 7.7: Poster of discovery of Buckminster fullerenes

Notes for teachers and technicians

Aim

To teach how Buckminster fullerene was discovered by chance. Students will find information
about the molecule and present it in the form of a poster. The students will report back to the
class on their findings.

Skills, knowledge and understanding

This activity will enable students to gain the following skills, and/or knowledge and
understanding:

1 How the Buckminster fullerene was discovered.

2 Information about Buckminster fullerenes, including who discovered them, how they can be
made, how they were named and molecular information.

Previous skills, knowledge and understanding required

1 Anunderstanding of covalent bonds.

2 Anunderstanding of what Buckminster fullerenes are, and what their molecular structure is
like.

Materials required

1 Poster-making materials.

2 Access to the internet or information from the internet.

Health and safety issues

If using the internet, ensure students are not able to access unsuitable websites.

Delivery strategies
e This activity is part of the lesson, so other work will have been covered already.

e Explain to students that they should work in small groups, and their group should find its
own information.

e Students of lower ability could be given a help sheet, or put into a group with more able, or
helpful, students.

e The plenary part of the lesson is the groups of students presenting information that they
have gathered.

Assessment strategies

Students may be assessed on:

e their explanation of the discovery of Buckminster fullerenes.

o their presentation about Buckminster fullerenes, including poster and presentation to the
class.
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Activity 7.7: Poster of discovery of Buckminster fullerenes

Links

1 Links with other GCSE Science topics

This activity is related to:

e Clb83

2 Links with KS3

This activity builds on the following skills, knowledge and understanding from KS3:
e 9M: Investigating scientific questions.

Resources
e Internet access or printed pages from the internet.
e Nobel prize website at http://nobelprize.org/chemistry/educational/poster/1996/index.html.

e www.google.co.uk
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Activity 7.8: Chemi stry’ s next top model

What you will learn from this activity

You will find out about different molecular models used to show the structure of molecules.
You will investigate the advantages and disadvantages of each model.

What you will know when you finish this activity

1
2

The different molecular models for chemical substances.

Some of the advantages and disadvantages of the different molecular models.

How you may be assessed

1 Your explanation of the advantages and disadvantages of the different molecular models.

2 Your identification of the best molecular model and reasons for your choice.

What you do

1 Collect sheet 7.8 ‘Types of molecular models’ and a molecular model kit (or some
modelling clay and drinking straws).

2 You will need to use a computer to view a 3D simulation of a molecule.

3 Study the following different types of molecular models.

a Chemical formula.

b 2D drawing of the molecule.

¢ Dot and cross diagram.

d A physical model of the molecule.

e A computer simulation of the molecule.

4 Analyse these molecular models identifying advantages and disadvantages of each one.
(HINT: look at the information that is shown on each model, such as number of atoms,
bonds etc.)

5 Identify which model you think is the most useful and explain.

Suggestions for further work/homework

1 Design your own molecular model that includes the advantages of the different models you
have studied.

2 Extension: explain why all of the molecular models you have studied are used, even though
they have some disadvantages.
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Activity 7. 8: Chemi stry’ s next top model

Notes for teachers and technicians

Aim

You will teach the different molecular models used to show the structure of molecules. Students
will investigate the advantages and disadvantages of each model.

Skills, knowledge and understanding

This activity will enable students to gain the following skills, and/or knowledge and
understanding:

1 The different molecular models for chemical substances.
2 Some of the advantages and disadvantages of the different molecular models.

Previous skills, knowledge and understanding required

1 Anunderstanding of covalent bonds.

Materials required

1 Molecular modelling kit (or modelling clay and drinking straws).

2  Computer simulations of molecules (eg Chemistry Set 2000) or access to the internet for
molecular simulations.

Health and safety issues

If using the internet, ensure students are not able to access unsuitable websites.

Delivery strategies
e This activity is part of the lesson, so other work will have been covered already.

e This activity can be carried out individually or in groups, depending on the quantity of
equipment available.

e Students of low ability could be given a help sheet, or put into a group with more able, or
helpful, students.

e The plenary part of the lesson is the groups of students explaining the decisions that they
have made regarding the most useful molecular model. Encourage the students to explain
their choices.

Assessment strategies

Students could be assessed on:

o their explanation of the advantages and disadvantages of the different molecular models

e their identification of the best molecular model and their reasons for their choice.
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Activity 7.8: Chemi stry’ s next top model

Links
1 Links with other GCSE Science topics

This activity is related to:

e (Clab.1l1
e C26.7
e (C33.L

2 Links with Key Stage 3 (KS3)
This activity builds on the following skills, knowledge and understanding from KS3:

e 8E: Atoms and elements.

Resources
e Molecular modelling kits (or modelling clay and drinking straws).

e Computer simulations of molecules (eg Chemistry Set 2000) or access to the internet for
molecular simulations.

o www.chamotlabs.com/Phases.html — for a variety of simulations of water molecules.

e www.google.co.uk
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Information sheet 7.8: Types of molecular models

Chemical formula

H,0

Two-dimensional drawing

Dot and cross diagram

. electron from oxygen atom

Xelectron from hydrogen atom
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Activity 7.9: The great homeopathy debate

What you will learn from this activity

You will research different aspects of homeopathy and discuss these in a class debate. You will
present the opinions of your group on your area of homeopathic medicine to the rest of the class.
What you will know when you finish this activity

1 Some reasons why people may wish to undergo homeopathic medicine treatments.

2 How to research ideas such as homeopathic medicine and how effective it is.

How you may be assessed
1 Your research into homeopathic medicine.

2 Your debate on your area of homeopathic medicine.

What you do
1 Collect sheet 7.9 ‘Debate information cards’ and read through them in your group.

2 Research your chosen area of homeopathic medicine and find answers to your questions
(use the internet or textbooks). A good website for this is www.homeopathic.org.

3 Choose a spokesperson for your group and prepare for the debate. It might be a good idea to
have prepared notes for the spokesperson and for prompting them if they get stuck.

4 During the debate listen to instructions from your teacher as to whose turn it is to give their
point of view. In a debate it is important to let everyone have their say.
Suggestions for further work/homework

1 Produce a mind map of your group’s area of homeopathic medicine to show how your
group arrived at their opinions.

2 External: Research examples of where homeopathic medicine has been successful and
unsuccessful with patients. Give your opinion on the effectiveness of homeopathic
medicine, explaining your reasons fully.
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Activity 7.9: The great homeopathy debate

Notes for teachers and technicians

Aim

The students will research different aspects of homeopathy and discuss them in a class debate.
They will present the opinions of their group on their area of homeopathic medicine to the rest
of the class.

Skills, knowledge and understanding

This activity will enable students to gain the following skills, and/or knowledge and
understanding.

1 Some reasons why people may wish to undergo homeopathic medicine treatments.

2 How to research ideas such as homeopathic medicine and how effective it is.

Previous skills, knowledge and understanding required

An understanding of what medicines are and how they work.

Materials required
1 Debate information cards.
2 Access to the internet or textbooks on homeopathic medicine.

Health and safety issues

If using the internet, ensure students are not able to access unsuitable websites.

Delivery strategies

e Students should be made aware that the discussion will be on the opinions of the group, not
the individual. Therefore suitable language should be used. Students should not feel they are
being attacked by the debate, but that their group’s opinions are being challenged.

e This activity should be carried out in groups.

e Students should be split into four equal groups, and each one assigned one of the four
debate cards, showing their role for the debate.

e Students will have to research the questions and prepare the chosen spokesperson for the
debate.

e The spokespersons should be given time to explain their group’s points of view, in turn.

e At the end of the presentations there should be a debate on these points of view between the
spokespersons and then the rest of the students. Ask the students to raise their hands if they
wish to say something.

e The teacher needs to chair the debate and ensure that students have a fair chance to give
their group’s opinions.

e For more examples of debates, see Newsnight or a similar television programme.
e Students of lower ability should be put into a group with more able, or helpful, students.

e The plenary part of the lesson is the production of a summary mind map of this debate, with
the students giving information to produce it.
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Activity 7.9: The great homeopathy debate

Assessment strategies
e The students’ research into homeopathic medicine.

e The students’ debate on their area of homeopathic medicine.

Links

1 Links with other GCSE Science topics

This activity is related to:

e B1Dbtopic 4 — Use, Misuse and Abuse

e B3 topic 1 — Biotechnology.

2 Links with Key Stage 3 (KS3)

This activity builds on the following skills, knowledge and understanding from KS3:
e 9B: Fit and healthy.

Resources

e Debate information cards (see the following pages).

e Access to the internet or textbooks on homeopathic medicine.
e www.google.co.uk

e www.homeopathic.org

Support material: Chemical Structures (Concept approach) — Edexcel GCSE in Additional Science
— Issue 1 — June 2006 © Edexcel Limited 2006



Activity 7.9: Debate information cards

Homeopathy practitioner

You are a homeopathy practitioner and you think that homeopathy is an effective treatment for
patients and it gives good results.

Find out information on the following to help you
in the debate.

What is your job description?
Who might you treat?

What will the treatment be?

How will the treatment be chosen for the patient?

What effect might you expect from the treatment?

D 01 AW N

What would you say to a doctor or patient who didn’t believe that homeopathy works?

You will need to nominate a spokesperson from your group to be the main speaker in the
debate. However, everyone should be prepared to give the spokesperson any information that
they may need during the debate.

NHS doctor

You are an NHS doctor, working in the local NHS hospital. You believe in chemical medicines
and not in homeopathy.

Find out information on the following to help you \
in the debate. ‘
A
"
What is your job description? 4 \/)

Who might you treat? \ /Z
i 2 ﬁ
What will the treatment be? S . e
= =
Seeg

How will the treatment be chosen for the patient? =r=
What effect might you expect from the treatment? % <

oD 01 AW N

What are your reasons for believing that homeopathy doesn’t work?

You will need to nominate a spokesperson from your group to be the main speaker in the
debate. However, everyone should be prepared to give the spokesperson any information that
they may need during the debate.
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Activity 7.9: Debate information cards

Successfully treated homeopathy patient

You are a patient who has had successful treatment ==
with homeopathic medicines. »

This treatment was very effective for you.

Find out information on the following to help you
in the debate.

What were your symptoms? (Research some sample symptoms.)
How did you find a homeopathic practitioner to treat your illness?
What was your treatment?

How was the treatment chosen for you?

What positive and negative effects did the treatment have on you?

D 01 A W N

What would you say to a doctor or patient who didn’t believe that homeopathy works?

You will need to nominate a spokesperson from your group to be the main speaker in the
debate. However, everyone should be prepared to give the spokesperson any information that
they may need during the debate.

Patient with an undiagnosed illness

You are a patient who has an illness that the doctors cannot
diagnose. Your doctor has given you some different chemical
medicines, and carried out tests, but they still do not know
what is wrong with you. You are considering trying
homeopathic medicines to treat your illness.

Find out information on the following to help you
in the debate.

What were your symptoms? (Research some sample symptoms.)
What were the normal treatments given to you by your doctor?
What positive and negative effects did these treatments have on you?
Why would you try a homeopathic practitioner to treat your illness?

How will the homeopathic treatment be different to a chemical medicine?

D 01 AW N P

Do you believe that homeopathy works? Explain your answer.

You will need to nominate a spokesperson from your group to be the main speaker in the
debate. However, everyone should be prepared to give the spokesperson any information that
they may need during the debate.
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Activity 7.10: Research into chemical-based therapies

What you will learn from this activity

You will carry out research into chemical-based therapies. You will find out how they are tested
(on humans and in other ways) and evaluated to see how effective they are. You will produce a
poster or computer presentation of your findings to present to your class.

What you will know when you finish this activity

1 How chemical-based therapies are tested and evaluated.

2 How to research ideas such as chemical-based therapies and how effective the therapies are.

How you may be assessed
1 Your research into chemical-based therapies.

2 Your poster/computer presentation on chemical-based therapies.

What you do

1 Research how chemical-based therapies are tested and evaluated in the medical world (use
the internet or textbooks). Good websites to use are:

a Medicines and Healthcare products Regulatory Agency (www.mhra.gov.uk)
b National Institute for Health and Clinical Excellence (www.nice.org.uk)

c Best treatments (NHS Direct) (www.besttreatments.co.uk/btuk/home.jsp)

d Clinical trials (www.clinicaltrials.gov)

e ‘Idon’t know what to believe’ — document on science research
(www.senseaboutscience.org.uk/PDF/shortpeerreviewguide.pdf).

2 Inyour group prepare a presentation of your findings. This can be either a poster or a
computer presentation.

3 Present your findings to the rest of the class.

Suggestions for further work/homework

1  Write a research plan of how you might test a new medicine and evaluate the effectiveness
of your plan.

2 Explain how you might go about testing the medicine on humans and how you would
ensure that the test was fair.

3 Extension: Produce some sample results and evaluate whether your new medicine was
effective. Prepare a presentation/report on this.
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Activity 7.10: Research into chemical-based therapies

Notes for teachers and technicians

Aim

Students will carry out research into chemical-based therapies. They will find out how they are
tested (on humans and in other ways) and evaluated to see how effective they are. Students will
produce a poster or computer presentation of their findings to present to the class.

Skills, knowledge and understanding

This activity will enable students to gain the following skills, and/or knowledge and
understanding.

1 How chemical-based therapies are tested and evaluated.

2 Anunderstanding of how to research ideas such as chemical-based therapies and how
effective they are.

Previous skills, knowledge and understanding required

1 Anunderstanding of what medicines are and how they work.

Materials required
1 Access to the internet or textbooks on chemical-based therapies.

2 Materials for students to produce a poster or a computer presentation of their findings.

Health and safety issues

If using the internet, ensure students are not able to access unsuitable websites.

Delivery strategies
e This activity should be carried out in groups.

e Students will have to research the testing and evaluation of chemical-based therapies.
Introduce this to the students and explain fully what you would like them to do.

e The research objectives could be written on the board or on a help sheet to help focus
students.

e Students (in groups) should present their findings to the rest of the class.

e Students of lower ability should be put into a group with more able, or helpful, students.

e Summarise how to assess the effectiveness of a chemical-based therapy in the plenary
session. This could be carried out as a discussion or list of key points.

Assessment strategies

Students may be assessed on:

o their research into chemical-based therapies

o their poster/computer presentation on chemical-based therapies.
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Activity 7.10: Research into chemical-based therapies

Links

1 Links with other GCSE Science topics

This activity is related to:

e Bl btopic 4 — Use, Misuse and Abuse

e B3topic 1 — Biotechnology.

2 Links with Key Stage 3 (KS3)

This activity builds on the following skills, knowledge and understanding from KS3
e 9B: Fit and healthy.

Resources

e Materials to produce a poster or a computer presentation.

e Access to the internet or textbooks on testing chemical-based therapies.
e www.besttreatments.co.uk/btuk/home.jsp

o www.clinicaltrials.gov

e www.google.co.uk

e www.mhra.gov.uk

e www.nice.org.uk

e www.senseaboutscience.org.uk/PDF/shortpeerreviewguide.pdf
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Glossary for chemical structures

Complete the definitions for each word.
You will be expected to be able to recall, explain, describe and use the words appropriately.

Key word Definition

Buckminster
fullerenes

Carbon nanotube

Conductivity

Covalent bond

Giant covalent
structure

Halogen

Homeopathic

Inter-molecular
force

Simple molecular
structure
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