Chapter 1

Substances

Overall learning outcomes

Students should learn:

@ about chemical classification and be able to carry
out investigations to identify elements, mixtures and
compounds

e the properties of different materials and relate these to
their uses.

( Aims and purposes )

é This chapter will develop the learners’ practical A

skills and knowledge of techniques through
carrying out practical investigations. These include
skills such as handling laboratory apparatus,
following laboratory procedures and processes,
recording and analysing data, risk assessments,
communication skills, using correct symbols and
scientific terminology.

This chapter covers the basics of chemistry
and the associated skills that are in demand in
industry. These topics include:

e basic chemical classification — elements,
compounds and mixtures
e safe use of chemicals within a work setting.

This chapter requires the learner to approach
many of the concepts through scientific
investigation wherever possible.
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Links to other units in the BTEC Applied
Science suite

Level 1 Level 2 Level 3
Making Scientific | Applications Chemical
Observations and | of Chemical Laboratory
Measurements Substances Techniques
Using Chemical Chemical Analysis | Industrial
Products and Detection Chemical
Reactions

QCA links to KS3

This chapter builds on
the following chemistry
concepts covered in
Key Stage 3:

7G Particles

8E Atoms and elements
8F Compounds and
mixtures

Grading criteria
e

By working through this

chapter, learners will

be able to cover the

requirements for the
following criteria:
Pass: P1 and P2
Merit: M1 and M2
Distinction: D1




Assighment overview

The first double spread provides a main scenario idea (eco-house
designer) and an alternative scenario (crime scene investigator). Either
scenario is fit for purpose. Learners are encouraged to have scenarios
which are local to them. Therefore, these scenarios could be adapted
to suit your local needs. These two scenarios give opportunities to talk
about different substances with different uses in a context.

Work for P1 is essentially around correctly identifying elements,

mixtures and compounds with M1 and D1 requiring the learner to
describe/explain specific properties that lead to the classification.

For P1, learners must identify whether a substance is an element
mixture or compound from its name and from knowledge of common
substances.

To achieve M1, learners will need to describe the differences
between elements, mixtures and compounds. This could include
drawing or recognising diagrammatic representations of elements,
mixtures and compounds.

To achieve P2, the learners would have to relate the uses of the
chemicals to their physical properties. At least three chemicals
should be studied.

To achieve M2, learners would have to explain the uses of the
chemicals in terms of their physical properties.

The scope of D1 should be limited to three chemicals, chosen by
the tutor to reflect the interests of the learners or local industry.
Uses are to be in relation to physical properties.

Internet links

www.ase.org.uk Association of Science Education
www.upd8.org.uk upd8 from Association of

Science Education

www.schoolscience.co.uk School Science from ASE
www.sciencemuseum.org.uk/on-line Science Museum
Online
www.bbc.co.uk/schools/gcsebitesize/science/edexcel/
chemicalreactions BBC Bitesize Chemical Reactions
www.rsc.org Royal Society of Chemistry
www.webelements.com Web elements
www.vocationallearning.org.uk Learning and

Skills Network

www.nebpn.org National Education and Business
Partnership Network
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Background knowledge

It is important that prior learning, mostly of the particle
model and kinetic theory at KS3, should have taken place
to enable learners to complete these objectives.

Objectives

Learners must be able to:

recall the three states of matter

recognise what changes of state happen at different
temperatures

say what state different materials will be in at different
temperatures

use particle pictures to represent the atoms in different
materials

describe the properties or characteristics of different
materials

describe the differences between different materials
(metals and non-metals).
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Name State at room temperature

oxygen gas
liquid
liquid
gas
solid

mercury

water
carbon dioxide

salt

a) In solids the particles are close together and vibrate around a fixed point.

b) In a liquid some of the attraction between particles is overcome which allows
the particles more freedom of movement and they wander past each other.

c) In a gas, attraction between particles is overwhelmed and the particles move
freely throughout the container, normally in straight lines, colliding with each
other and the sides of the container.

a) Typical answers would be:

non-metals — wood, plastic, glass, cardboard, etc.

metals — brass plumbing, steel clamp stand, aluminium window frame, etc.

b) Properties of metals are: shiny ‘metallic’ appearance; solids at room
temperature (except mercury); high melting points; high densities; malleable;
ductile; thermal conductors; electrical conductors.

Properties of non-metals are: dull; weak and brittle solids or gases at room
temperature; low densities; poor thermal and electrical conductors.

a) Metals and non-metals can both be solid, hard, have a high melting point and
high density.

b) Non-metals cannot be malleable, ductile, thermal conductors or electrical
conductors.




P1: Identify different types
of chemical substance

Learning outcomes

Scientific knowledge & understanding
Learners must be able to:

define elements as substances that contain only one
type of atom

define mixtures as substances that contain two or
more elements that are not chemically joined together
define compounds as substances that contain two or
more elements that are chemically joined together
make simple decisions about whether materials are
elements, compounds or mixtures.

Skills

Learners must be able to:

write definitions using key words

organise and present information on a poster
use resources such as the internet to help make
classification decisions.

Suggested time for assignment task: 2 hours

Make the grade

Helpful tips
Suggested teaching activities prior to the
assignment task:

Use of visual aids (posters and/or models) and
interactive activities.

Provision of standard definitions for atom,
element, mixture, compound; alongside simple
diagrams to prevent early misconceptions.
Simple practical to show chemical and physical
change.

Simple practical to demonstrate how mixtures
can be separated.

Practice internet search task (dependent on
learners’ prior skill level), to find pictures or
facts about building materials.

Elements could be introduced as substances
which cannot be broken down into anything
simpler. It would follow that the Periodic

Table contains the names and symbols of all
the elements. Mixtures can be separated by
physical means whereas compounds need a
chemical reaction involving energy to break
them up into component parts.

Assistance/guidance during assignment task:

Need to choose materials carefully to provide
learners with opportunities to investigate and
classify.

Writing frame provided could be used either
as method of collecting information, or

as a prescribed layout for the final poster,
depending on skill level.

[t may be necessary to provide learners with a
range of suitable websites.

Remind learners that they can also use the
information learnt in lessons.




Opportunities for PLTS

Skill Process

Creative thinkers

CT1 designing experiments to test their theories
CT1, 2 exploring possibilities and asking questions to extend their
own thinking when researching the Periodic Table

Team workers

TWA1, 2, 3 working together on their experiments, dividing their
roles during practical work, sharing and comparing results

Independent enquirers

IE1, 2, 4 obtaining data from different sources, making predictions
about their experiments, recording results and evaluating their
experiment

Self-managers

SM2 working towards goals, showing initiative, commitment and
perseverance to complete tasks

SM3 organising time and resources, prioritising time and
resources throughout the unit to complete tasks

SM4 anticipating and managing risks in the laboratory

Reflective learners

RL4 inviting feedback and dealing positively with praise or criticism
following a practical activity
RL6 communicating to others their learning about materials

Your local DIY store sell 2 whole range of materials. You need )

es. These
melting o boiing, or chemical changes such a5




Particles in elements,
compounds and mixtures
Essential science for M1

Learning outcomes
Scientific knowledge & understanding

Learners must be able to:

use particle diagrams to
represent the atoms in
elements, compounds
and mixtures

describe how elements
differ from mixtures and
compounds

describe how mixtures and compounds differ.

M1: Describe the
differences between types
of chemical substances

Skills

Learners must be able to:

organise and present information on a poster

write comparisons of descriptions, using connectives
such as ‘however’ to link statements, as opposed to
writing separate descriptions of each material.

Suggested time for assignment task: 2 hours

Helpful tips

Suggested teaching activities prior to the assignment task:

e Use of visual aids (posters and/or models) and interactive activities.

e Provision of standard definitions for atom, element, mixture, compound;
alongside simple diagrams to prevent early misconceptions.

e \Verbal activity to practice how to phrase the comparative descriptions.

Assistance/guidance during assignment task:

e lLearners working at Merit level are expected to work with a greater level of
autonomy, therefore requiring less teacher guidance during tasks. A simple
worksheet could be provided to facilitate the collection of information, but not
a writing frame which would provide a standard layout for the task. Learners
should be reminded to use all information available (including classwork) and
to reference work properly.

'/

Opportunities for PLTS

Skill
Creative thinkers

Process
CT4 guestioning their own assumptions regarding materials

Team workers

TW1, 2, 3 working together on their experiments, dividing their
roles during practical work, sharing and comparing results

Independent enquirers

IE3 looking at different points of view and coming to their own
reasoned decisions about scientific phenomena

Self-managers

SM2 working towards goals, showing initiative, commitment and
perseverance to complete tasks

SMS3 organising time and resources, prioritising time and resources
throughout the unit to complete tasks

Reflective learners

RL6 communicating to others their learning about materials

To achieve higher levels (Merit or Distinction)
learners should:

@ use a consistent style in their particle model diagrams
e label the particles clearly

e draw the arrangement of particles in a solid carefully
® use consistent colours for the same atoms.



te ria Properties of materials
Ess

ience for P2
properties an behave in

P2: Carry out a practical
investigation into the
physical properties of
chemicals

Learning outcomes

Scientific knowledge & understanding

Learners must be able to:
e define the terms: melting point, boiling point, thermal
conductivity, electrical conductivity, solubility, viscosity.

Skills

Learners must be able to:

e carry out simple practical activities (instructions may
be provided) to investigate: melting point, boiling point,
thermal conductivity, electrical conductivity, density,
solubility (of solids) and viscosity (of liquids only)

e use the internet to find facts/information that cannot
be illustrated in the classroom

e record information in a table, or other suitable format.

Suggested time for assignment task: 2 hours

Make the grade

Opportunities for PLTS

Skill
Creative thinkers

Helpful tips

Suggested teaching activities prior to the

assignment task:

e Use of visual aids (posters and/or models) and
interactive activities.

e Provision of key terms and definitions.

Assistance/guidance during assignment task:

e Writing frame provided could be used either
as method of collecting information, or
as a prescribed layout for the final poster,
depending on skill level.

e It may be necessary to provide learners with a
range of suitable websites.

e Remind learners that they can also use the
information learnt in lessons.

Process

CT1 designing experiments to test their theories
CT1, 2 exploring possibilities and asking questions to extend their
own thinking when researching the Periodic Table

Team workers

TWA1, 2, 3 working together on their experiments, dividing their
roles during practical work, sharing and comparing results

Independent enquirers

IE1, 2, 4 obtaining data from different sources, making predictions
about their experiments, recording results and evaluating their
experiment

Self-managers

SM2 working towards goals, showing initiative, commitment and
perseverance to complete tasks

SM3 organising time and resources, prioritising time and resources
throughout the unit to complete tasks

SM4 anticipating and managing risks in the laboratory

Reflective learners

RL4 inviting feedback and dealing positively with praise or criticism
following a practical activity
RL6 communicating to others their learning about materials




Using materials
Essential science for M2

M2: Explain how the

physical properties of
chemicals make them
suitable for their uses

Learning outcomes

Scientific knowledge & understanding

Learners must be able to:

e decide on a use for each material investigated in P2

e explain why (with reference to the physical properties)
each material has its use.

Skills

Learners must be able to:

@ use the internet to find facts/information that cannot
be illustrated in the classroom

e present information in a suitable format.

Suggested time for assignment task: 3 hours

Opportunities for PLTS

Skill
Creative thinkers

Helpful tips

Assistance/guidance during assignment task:
Learners working at Merit level are expected to
work with a greater level of autonomy, therefore
requiring less teacher guidance during tasks.

A simple worksheet could be provided to facilitate
the collection of information, but not a writing
frame which would provide a standard layout for
the task. Learners should be reminded to use all
information available (including classwork) and to
reference work properly.

: )

Process

CT1, 2 exploring possibilities and asking questions to extend their
own thinking when researching the uses of materials

CT4 guestioning their own assumptions regarding uses of
materials

Independent enquirers

IE1 obtaining data from different sources,

Self-managers

SM2 working towards goals, showing initiative, commitment and
perseverance to complete tasks

SM3 organising time and resources, prioritising time and resources
throughout the unit to complete tasks

SM4 anticipating and managing risks in the laboratory

Reflective learners

RL4 inviting feedback and dealing positively with praise or criticism
following a practical activity
RL6 communicating to others their learning about materials

To achieve higher levels (Merit or Distinction) learners should:

e begin to relate the structure of the particles in the materials to their physical properties ready for distinction level.



G ra “te I’ia Structures and properties

D1: Explain how the

structure of different
chemicals affects their
properties

Learning outcomes

Scientific knowledge & understanding

Learners must be able to:

e recognise the different structures in different types of
materials

e explain differences in the properties of materials using
ideas about particles and their motion.

e use atomic and molecular structure to explain
properties.

Skills

Learners must be able to:

@ use the internet to find facts/information that cannot
be illustrated in the classroom

e present information in a suitable format.

Suggested time for assignment task: 3 hours

Opportunities for PLTS

Skill
Creative thinkers

Helpful tips

e Don't need details of types of bonding.

e Relates to physical properties not chemical
properties.

Assistance/guidance during assignment task:

e learners working at Distinction level are
expected to work with a greater level of
autonomy, therefore requiring little or no
teacher guidance during tasks.

Process

CT1, 2 exploring possibilities and asking questions to extend their
own thinking when researching the structures of the materials
CT4 guestioning their own assumptions regarding the structures of
materials

Team workers

TW1, 2, 3 working together on their experiments, dividing their
roles during practical work, sharing and comparing results

Independent enquirers

IE1 obtaining data from different sources

Self-managers

SM2 working towards goals, showing initiative, commitment and
perseverance to complete tasks

SMS3 organising time and resources, prioritising time and resources
throughout the unit to complete tasks

Reflective learners

RL4 inviting feedback and dealing positively with praise or criticism
following a practical activity
RL6 communicating to others their learning about materials




