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Contacts/Administration

Contact points for A-level /Chemistry

Please contact the subject department for further help and advice about the above specification and any
information about standardisation.

Customer support team A-level Science Department
AQA, Guildford, GU2 7XJ

Telephone: 01483 477 456 (Option 2)

email: alevelscience@aqa.org.uk

For help with Support Meeting Information, please contact:

Eilish Gorse

Teacher SuPport AQA, Guildford, GU2 7XJ
Manager e,
Telephone: 0161 957 3646
email: teachercpd@aga.org.uk
Websites

AQA: aga.org.uk
JCQ: jcq.org.uk
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Administration

Entries: Direct Line: 0161 455 5482

Fax: 0161 455 5408
email: entries@aga.org.uk

Web: http://web.aga.org.uk/exams-office/entries.php

Pre Exam Services — Access Arrangements/Special Consideration/
Modified Question Papers

Direct Line: 01483 477884
Fax: 01483 556417

email: specialneeds@aqa.org.uk

Post Results Services

Direct Line: 0844 209 6619 — EOS (Exam Office Support)
Fax: 01483 556 344

email: resultsenquiries-s@aqa.org.uk (Guildford office)
resultsenquiries-n@aqa.org.uk (Manchester office)

Web: http://web.aga.org.uk/exams-office/about-results/re-marks.php
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For general queries about additional AQA support; follow these web links:

e-aga: http://web.aqa.org.uk/help/eaga.php

Secure Key Materials (SKM) can be accessed through the above e-AQA link. You will find copies of some of
the materials that we have used in this meeting on this site, as well as selected items that have been used at
previous Teacher Support Meetings.

Online Booking Service: https:/coursesandevents.aqa.org.uk
In-school CPD: http://web.aqga.org.uk/qual/cpd/cpd_inschool_guidelines.php

For subject coursework and controlled assessment standardisation meetings; please contact either the
Internal Assessment Standardisation team or relevant subject departments.

For further guidance on standardisation please refer to:
http://web.aqa.org.uk/support/teacher-online-standardisation
http://store.aqa.org.uk/support/pdf/AQA-TOLS-GUIDE.PDF

Additional information

Visit our website to find the latest resources and information

A-level homepage for planning, teaching and assessment resources which includes the
Specifications and Practical handbook:

http://www.aga.org.uk/subjects/science/as-and-a-level/chemistry-7404-7405

Specifications launch webcast: Part 1 - Science main changes and rules
http://aga.adobeconnect.com/p3w2qz5jdya/

Specifications launch webcast: Part 2 - Chemistry content
http://aqa.adobeconnect.com/p4a99zqbat5/
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Programme for the day

10.00 - 10.15am  Arrival tea/coffee
The A-level Specification
External assessment
Question types
11.15-11:30 Tealcoffee break
Practical requirements and questions
12:30-13:15 Lunch
Practical endorsement
Activity
Practical work
Schemes of work
Support and resources available
Evaluation form

15:45 Close
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Guide to using e-AQA and ERA

To access e-AQA you will need a password from your Examinations Officer. Listed below are the materials
available on e-AQA:

BT & [ -l

The regular AQA website (www.aqga.org.uk) contains materials and guidance by subject:

{150 v oo ek subjects/ engish e D - & || i e-AQh lagean 15 AQA| Subjects | English | Go.
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Register for ERA in

Unleash the potential... Pyesfs
GEtting StartEd Complete the online form

at: aqa.org.uk/era-register

Enhanced Results Analysis (ERA) is a free online
tool, offering instant exam results analysis by Jour school or college’
school, subject, classes/groups and individual centre administrator for
students. ERA is used by thousands of teachers to verification. This may take a
identify their students’ strengths and weaknesses, and improve few days, but it’s important
performance. More than 43,000 teachers are already using to make sure that access

ERA so what are you waiting for? Unleash its potential today! D (UL S 5 G VED 2
teachers at AQA centres.

Your form is sent to

6 As soon as your request is
approved, we will send you

a confirmation email.

‘ ERA is really easy to use. Any service that LT LT

informs departments and can be used in an to log onto e-aga at
empowering way to enhance teaching and learning aga.org.uk/era-login
—and is free — has to be a fantastic educational tool. You're ready to unleash
It would be foolish to overlook its value.” ERA's potentiall

Melanie, Head of English
Who’s using

ERA?
Rl ERA will help you: RA

()

“Pl @ see how students performed in specific topics and 22'6 A’ Heads of department
=07 VR identify those who need ext t o .

with ERA and identify those who need extra suppor 16.7 A Subject heads

CVCRGR N @ tailor your lesson plans and focus your teaching where 50.1% Teachers

to become it's needed most to maximise every student’s progress

8 o 2 % Exam officers

famll!ar . @ inspire your students: teachers who use ERA say their S
with it, as it students are keen to see their marks for themselves 2.4% other
saves a lot of so they know exactly where they need to improve to
time doin get the grade they aspire to
et and when?
il ePe.n ”en @ spot year-on-year trends and measure achievement
ana.|y5|5- against other schools and colleges for a broader 36% summer results period
Katie, Head perspective .
of English 14% March results period
@ create management reports for senior G
leadership teams. 50 /o Outside main results periods
Don't forget to download @ V' é)
our other ERA guides @Q
Subject School Student Group
performance performance performance performance

Copyright © 2013 AQA and its licensors. All rights reserved 10
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Grades
overview -
two easy steps!

Unleash the potential...
Review your school’s performance

ERA allows you to take a snapshot of your
school or college’s performance. You can
also view results according to qualification
(for example A-level or GCSE), an individual
examination, different classes and so much more.

Access ‘Grades overview’
from the left-hand panel
on the ERA start page.

For more detailed
analysis, select:

e ‘Entry code’ for the

specific assessment taken

@ ‘Groups’ to show any
specific groups you have
created (see our ‘Group
performance’ guide for
more on creating groups).

‘ This feature is really useful, because the

first thing | want to see on results day is
the overall performance for my subject, in terms
of the number of students receiving A*-C, A*-B,
etc and the performance of specific groups.”

Katie, Head of English

Did you know...?

ERA’s not just for results time:

5 0 o/ of ERA
usage occurs
0 outside of the
main results periods to help
teachers plan, set targets,

provide feedback to students
and create reports.
'f@_;

Dig a little
deeper

Find out the percentage of
students who have achieved

an A*-C overall, compared “ERA is a powerful tool that allows

to previous years, similar
centres or the AQA national
average.

Or...

See how many students in
your school/college got an
A*-C in your subject.

See how many
students achieved
certain grades

us to compare. As a department
head, | use ERA to see how well
our students have achieved in
relation to other centres and the
AQA national average. It’s also
invaluable for the analysis report
that we produce for the senior
leadership team and governers.”

Melanie, Head of English

Don't forget to download @ V' é)
our other ERA guides @@

Getting Subject Student Group
started performance performance performance

Copyright © 2013 AQA and its licensors. All rights reserved I
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Unleash the potential...

Review subject performance

ERA allows you to see how your students
have performed in your subject. You can
create general performance summaries and
comparisons with previous years, analyse
results for each exam component - right down to individual
questions — and highlight areas that need extra attention.

‘ On results day, the first thing | want to

know is how well my students have done
overall, compared to our expectations. | then want
to see how near or far they were from the next
grade. The subject breakdown allows us to see if
one particular area has let a student down.”

Simon, Head of Chemistry

Top tips

Quick
win

You can click
the ‘Download
results’ tab
to build
customised
performance
records and
create reports
throughout
the year
to track
improvements
and trends.

Get started: click on the ‘Marks analysis tab in the left-hand
panel on the ERA start page.

Compare your results: on the ‘Marks analysis’ page, use the

tabs in the top toolbar to make comparisons with other centres,

previous years and between groups (eg males and females).
See our ‘Group performance’ reference guide for more on
creating groups.

Analyse different subject components (eg for French these
will be reading, writing, listening and speaking) by clicking the
‘View components’ tab.

See a question-by-question breakdown within each
component, by clicking on View questions.

View performance by question paper and mark scheme and
see examiners' reports via the View questions’ tab.

View the user guide in the ERA section on our website to
view these steps in more detail.

Ui

Five reasons to review
performance by subject

o Find out instantly if your

performance is better than
last year.

View your students’ marks
for each question on a
given paper.

Pinpoint exactly where
individual students have

>
9 lost marks
o
®

Highlight topics/subject
areas for improvement, or
that need additional focus.

Identify the students who
need extra help and in
what areas.

Did you know...?

3 47 of the total ERA
O usage is in the

autumn term, following

the summer results period.

Teachers use ERA to identify

areas for improvements and

to tailor their teaching plans

for the year ahead.

Don’t forget to download
our other ERA guides

Getting
started

o) €2

School Student Group
performance performance performance

Copyright © 2013 AQA and its licensors. All rights reserved 12
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Unleash the potential...
Review individual
student performance

@ With ERA, you can see your students’

performance in every subject and highlight near
misses, so you can focus your teaching where
it's needed most. You can also give this detailed

feedback to your students to help them prioritise their studies.

‘ ERA's really helped us build a much
clearer picture of what our skills

priorities are for our students. It has enabled

us to pinpoint individual students, skills and

topics that we now know we need to focus on.”
Bradley, Key Stage 4 Coordinator, English

Identify areas for improvement by:

e highlighting which topics your students answered well and those
where improvements could be made

e understanding how students fared against the key skills and
assessment objectives for each specification

e downloading students’ results for selected subjects to analyse them
in applications — such as Microsoft Excel — create your own reports
and feed back to your students.

Zoom in on your
students’ results

0 Click on ‘Marks analysis..

Choose your qualification
and subject.

e View components.

Select ‘View skills and
topics analysis’.

@ Choose the

assessment
area or
specific
question
you are
interested
in.

¥

“ERA is useful as a diagnostic
tool, allowing us to look closely
at the questions on which

our students have performed
less well. This enables the
department to focus on that
particular area in our planning
and teaching. But it is important
to exercise caution to ensure
that other questions and topics
are not then ignored.”

Melanie, Head of English

Don’t forget to download
our other ERA guides

Getting
started

o

School Subject Group
performance performance performance

Copyright © 2013 AQA and its licensors. All rights reserved 13
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Unleash the potential... [0/ er e

Review group performance S
o Select ‘Maintain groups.
& Our ‘Maintain groups’ feature lets you create and
customise different areas for comparison. You 9 Click ‘Create new’.
@@ can create as many groups as you like — using
your own data and a little imagination! Name your group:
eg ‘French A.

Decide if the group is

private.

Add students by ticking the
box next to their name.

Save your group —

‘ | have to report on gender performance
you're done!

at school and | can create groups of male
and female students to compare their results.”

Shaun, English teacher Viewing the results
for your groups

6 Select ‘Maintain groups.

Choose which groups you

Before you get want to compare.
StartEd Click the ‘Marks analysis’

icon.

@ Make sure you have all the data you need ) ) .
g m‘ Pick a subject and tick the

to create the group — for example, if you are

comparing performance of those who are learning ‘Include groups’ box then
a language against those who don’t, you will need click ‘Search’ to view the
to have this information for every student. results.

@ Ask your colleagues to add their class lists so
S you can use them to compare the performances of
different classes.

<

@ Decide on the level of security for your group(s). Make meanmgﬂ-‘ll

‘Private’ means only you can see and edit the Comparisons
group; ‘Read’ allows others to see and report
using the group, but they can't edit it; ‘Read/write’
allows all teachers in your centre to see and edit

the group. VS

.
A

@ You can only set up groups once candidates’
entries have been submitted.

Don'’t forget to download Q
our other ERA guides
Getting School Subject Student
started performance performance performance

Copyright © 2013 AQA and its licensors. All rights reserved 14
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AS and A-level Chemistry
Preparing to teach

Chris Davies / Jon Downe / Ashley Law
Spring 2015

Copyright © AQA and its licensors. All rights reserved. Follow us on Twitter @AQACPD.

Programme of the day

10.00 - 10.15am - Arrival tea/coffee
The A-level Specification

External assessment

Question types

11.15-11:30 - Teal/coffee break
Practical requirements and questions

12:30-13:15 - Lunch

Practical endorsement

Activity

Practical work

Schemes of work

Support and resources available
Evaluation form

15:45 - Close

Slide 2 Copyright © AQA and its licensors. All rights reserved. Follow us on Twitter @AQACPD.
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Some notations

» Specification

» Assessment model

* Assessment objectives

+ Common to all boards @

*  AQA specific @

Slide 3 Copyright © AQA and its licensors. Al rights reserved.

AQAZ

Changes to the Ofqual rules

Slide 4 Copyright ® AQA and its licensors. All rights reserved.
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Timeline

Sept June June Sept June Sept June
2014 2015 2016 2016 2017 2017 2018
AS

Legacy Last two Last A2
A-level Biology, years exams exams _
Chemistry, Physics  teaching -
New First First AS First
A-level Biology, teaching exams A-level
Chemistry, Physics exams
Legacy Last two Last
GCSE Sciences years linear
teaching GQSE
New Draft First - First
GCSE Sciences specs in teaching linear
schools GCSE
Slide 5 Copyright © AQA and its licensors. All rights reserved s
AQA™-
Rules for all Science A-level from 2015

* Minor changes to the subject content

» AS will be a stand-alone qualification

* Both AS and A-level are linear courses

* AS exams at the current standard of the current AS

* A-level exams at the standard of the full A-level currently
¢ Minimum assessment time

Assessment time 3 hours 6 hours
Maximum number of timetable slots 2 5
Coursework/controlled assessment? No No

Practical endorsement No Yes

Practical based marks - 15%

Maths (Higher tier GCSE) marks 10%(B), 20%(C), 40%(P)
Side 6 Copyright © AQA and is licensors. Alghis reserved.

AQAE
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AQA's response to the new rules @

A-level

» Specification content has only minor changes

» Assessment is in three papers, each of two hours
* Practical skills assessment is mainly in Paper 3

AS
» Assessment is in two papers, each of 1.5 hours
»  Course designed to be co-taught in the first year of the A-level course

Slide 7 Copyright © AQA and its licensors. Al rights reserved.
AQAE
Assessment objectives
A01 Demonstrate knowledge and understanding of 30-35% 35-40%
scientific ideas, processes, techniques and (Bi/Ch/Ph) (Bi/Ch/Ph)
procedures
Analyse, interpret and evaluate scientific 25-30% 20-25%
information, ideas and evidence, including in (Bi/Ch/Ph) (Bi/Ch/Ph)
relation to issues, to:
e  make judgements and reach conclusions
e develop and refine practical design and
procedures
Slide 8 Copyright © AQA and its licensors. All rights reserved.
AQAE
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Weighting of AOs for A-level Chemistry

Weighting of assessment objectives for A-level Chemistry

ob es (AD ompone gs (app Ove g

A1 30 30 32 30
A02 4 48 34 [ a5
AO3 22 22 34 25
Overall weighting of components 35 35 30 100

20% of the overall assessment of A-level Chemistry will contain mathematical skifg equivalent to
Level 2 or above.

At least 15% of the overall assessment of A-level Chemistry will assess knowledge \gkills and
understanding in relation to practical work.

Slide 9 Copyright © AQA and its licensors. Al rights reserved.
AQAE

The new A-level specification

Slide 10 Copyright © AQA and its licensors. All rights reserved.
’ AQAE
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Changes to the specifications at AS and A-level

» One specification for AS and A-level
» A-level specification includes all of AS

» Specification content re-ordered into Physical, Inorganic and Organic
chemistry

» First column shows specification ‘Content’
» Second column shows ‘Opportunities for skills development’

» Required practicals integrated into content

Slide 11 Copyright ® AQA and its licensors. All rights reserved. AQA o

Specification layout (100]

3.1.4.2 Calorimetry

Content Opportunities for skills development

The heat change, g, in a reaction is given by the equation MS 0.0 and 1.1

q = mcAT
Students understand that the correct

where m is the mass of the substance that has a units need to be used in g = mcAT

temperature change AT and a specific heat capacity c. .
Students report calculations to an

Students should be able to: appropriate number of significant
+ use this equation to calculate the molar enthalpy change | figures. given raw data quoted to

for a reaction varying numbers of significant figures.
= use this equation in related calculations. Students understand that calculated
Students will not be expected to recall the value of the results can only be repog:r‘:t':

specific heat capacity, c, of a substance.| Left hand side' Content
Required practical 2

Measurement of an enthalpy change. Everything on this side can be p4.1
\ assessed in question papers. |d tofind aH for

. Examples of

Clear. Includes enough detail  jium chioride
to show what is required. Learbonats
th HCI

n between

Required practicals here also.

Is.

Slide 12 Copyright ® AQA and its licensors. All rights reserved. AQA o
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Specification layout (101]

3.1.4.2 Calorimetry
Content Opportunities for skills development
MS 0.0 and 1.1

The heat change, g, in a reaction is given by the equation

q = mcAT
Students understand that the correct
where m is the mass of the substance that has a units need to be used in g = mcAT

temperature change AT and a specific heat capacity c. .
Students report calculations to an

Students should be able to: appropriate number of significant
« use this equation to calculate the molar enthalpy change @ figures, given raw data quoted to

- - — varying numbers of significant figures.
Right hand side: Opportunities for

Shows where teachers could
introduce:

skills development. ik

Students understand that calculated
results can only be reported to

the limits of the least accurate
measurement.

AT aand k
PS 2.4, 3.1, 3.2, 3.3 and 4.1

Students could be asked to find AH for
a reaction by calorimetry. Examples of
reactions could include:

AT — apparatus and techniques
MS — mathematical skills
PS — practical skills

dissolution of potassium chloride
dissolution of sodium carbonate
neutralising NaOH with HCI

displacement reaction between
CuSO, + Zn

= combustion of alcohols.

The numbers reference appendices
at the back of the specification.

Slide 13 Copyright ® AQA and its licensors. All rights reserved. AQA o

Changes to the specification content:
Physical chemistry

Time of Flight mass spectrometer Magnetic mass spectrometer,
2+ ions

K. (moved from A to AS)

Ko

Equation showing how rate
constant depends on temperature:
k =AeFaRT  and

Ink=-E,/RT +InA

Slide 14 Copyright ® AQA and its licensors. All rights reserved. AQA o
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Changes to the specification content:
Inorganic chemistry

Extraction of Metals

The agreed colours of transition metal
ions in aqueous solution will be Chromium chemistry
published in the support material

Oxidation states of vanadium Oxidation of Co(ll) to
Co(lll)
and test-tube reactions of
cobalt compounds

Slide 15 Copyright ® AQA and its licensors. All rights reserved. AQA o

Changes to the specification content:
Organic chemistry

Skeletal formulae
CIP priority rules for naming E-Z isomers

Introduction to Biochemistry: Fragmentation of

molecular ions in a
Proteins as enzymes mass spectrometer
Structure of DNA

Action of anti-cancer drug cis-platin

More about Chromatography
TLC, GLC, Column

To overcome a perception of too much recall, the structures of the
components of DNA and some amino acids will be provided on the AQA
data sheet.

Slide 16 Copyright ® AQA and its licensors. All rights reserved. AQA o
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Your questions

?7???7??7????

LER R X

Slide 17 Copyright © AQA and its licensors. All rights reserved.
’ AQA=

The new AS and A-level assessment

Slide 18 Copyright © AQA and its licensors. All rights reserved.

23




AS assessment at a glance

Two written papers

Organic chemistry +
some Physical chemistry

Paper 1 50% | 1 hour 30 mins
Inorganic chemistry + 80 marks
some Physical chemistry

Paper 2 50% | 1 hour 30 mins

80 marks

» Equal length of papers
» Practical questions on both papers
» 15 multiple choice questions on the end of each paper

Slide 19

Copyright ® AQA and its licensors. All rights reserved.

AQAE

AS assessment in more detail

Paper 1: Inorganic and Physical
chemistry

Paper 2: Organic and Physical chemistry

Content
Inorganic chemistry
Relevant practical skills
Relevant physical chemistry topics eg:
- Atomic structure
- Amount of substance
- Bonding
- Energetics
- Equilibira
- Redox

.

Content
« Organic chemistry
« Relevant practical skills
» Relevant physical chemistry topics eg:
- Amount of substance
- Bonding
- Energetics
- Equilibria
- Kinetics

Question type and marks
+ 65 marks, with a mixture of short and long
answer questions

» 15 marks of multiple choice questions

Question type and marks
+ 65 marks, with a mixture of short and long
answer questions

« 15 marks of multiple choice questions

Exam

. 1 hour 30 mins written exam
. 80 marks

. 50% of AS

Exam

. 1 hour 30 mins written exam
. 80 marks

. 50% of AS

Slide 20

Copyright ® AQA and its licensors. All rights reserved.
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A-level assessment at a glance

Three written papers

Paper 1 35% |2 hours
Inorganic chemistry + 105 marks
some Physical chemistry

Paper 2 35% |2 hours
Organic chemistry + 105 marks
some Physical chemistry

Paper 3 30% |2 hours
Practical skills, data handling and 90 marks
synopsis

Slide 21

Copyright ® AQA and its licensors. All rights reserved.
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A-level assessment in more detail

Paper 1: Inorganic
and Physical chemistry

Paper 2: Organic and
Physical chemistry

Paper 3: Practical
skills, data handling
and synopsis

Content
Inorganic chemistry
Relevant practical skills
Relevant physical chemistry
topics eg:
- Atomic structure
- Amount of substance
- Bonding
- Energetics
- Equilibria
- Acids and bases
- Redox

Content
« Organic chemistry
« Relevant practical skills
« Relevant physical chemistry
topics eg:
- Amount of substance
- Bonding
- Energetics
- Equilibria
- Kinetics

Content
« All content
« All practical skills

Question type and marks

« 105 marks, with a mixture of
short and long answer
questions

Question type and marks

+ 105 marks, with a mixture of
short and long answer
questions

Question type and marks

40 marks of questions on
practical techniques and data
analysis

20 marks of questions testing
across the specification

30 marks of multiple choice
questions

Slide 22

Copyright ® AQA and its licensors. All rights reserved.

AQAE

25




Exam entry

« Students can be entered for AS exam at end of year 12 or for A-level at the
end of year 13.

« Exam entry depends upon decision of centre.

Slide 23 Copyright © AQA and its licensors. All rights reserved.
e ’ AQA=

Your questions

22777 rer?r?? 1’ 1’

Ttrevs

Slide 24 Copyright © AQA and its licensors. All rights reserved.
e ’ AQA=
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AS and A-level exam questions

Slide 25 Copyright © AQA and its licensors. All rights reserved.
’ AQAE

Question types: extended response

* One extended response question per paper
* Marks shown for logically reasoned answer

» Can be shown in prose, through a series of reasoned steps
or
with a logical sequence of practical steps
or
through a series of steps in a calculation

Slide 26 Copyright © AQA and its licensors. All rights reserved.
’ AQAE
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Question types: extended response

1 Could be shown in prose, through a series of reasoned steps:
« explaining the compromise conditions needed for a reaction
« the shape of a molecule using VESPR rules
* how racemic mixtures can be made from N.A mechanism
« comparing acidities of different acids using the inductive effect.

2 Or with a logical sequence of practical steps:
« explaining how chloride, bromide , iodide ions could be distinguished
* explaining how a titration can be used to find a relative formula
mass.

3  Orthrough a series of steps in a calculation:
« calculating a value for Kc from titration result
» calculating a value for Kp from data
» calculating oxidation number from titration data.

Slide 27 Copyright © AQA and its licensors. All rights reserved. AQA E

Question types: extended response

AS Paper 2, question 6.5

Reaction 2 is exothermic. A typical compromise temperature of 200 °C is used
industrially for this reaction.

» Explain the effect of a change of temperature on both the position of
equilibrium and the rate of reaction, and justify why a compromise
temperature is used industrially.

Slide 28 Copyright © AQA and its licensors. All rights reserved. AQA E
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Question types: extended response mark scheme

This question is marked using levels of response. Refer to the Mark

Scheme Instructions for Examiners for guidance on how to mark 1AO1a | Indicative chemistry content
this question. 5 A02a
Level 3 | All stages are covered and the explanation of each Stage 1: consider effect of higher temperature on
56 stage is generally correct and virtually complete. yield
marks X (Or vice versa for lower temperature)
Answer communicates the whole process coherently . o
and shows a logical progression from stage 1 and stage ¢ Le Chatelier's pnnciple predicts that equilibrium
2 (in either order) to stage 3. shifts to oppose any increase in temperature
. Emthen'nlq reaction, so equilibrium shifts in
Level2 | All stages are covered but the explanation of each endothermic direction / to the left
34 stage may be incomplete or may contain inaccuracies * SoaHigher T will reduce yield
marks. OR two stages are covered and the explanations are
generally correct and virtually complete. Stage 2: consider effect of higher temperature on rate
Answer is mainly coherent and shows progression. (Or vice versa for lower temperature)
Sonﬁplsﬁps in each stage may be out of order and « At higher Temperature, more high energy
incomplete. molecules
Level 1 | Two stages are covered but the explanation of each : gﬁl?r:ﬁ;;;;?;&:&:wﬁm e toreach
1-2 stage may be incomplete or may contain inaccuracies, ilibrium decreases
marks OR only one stage is covered but the explanation is o
generally correct and virtually complete.
B . Stage 3: conclusion
Answer includes isolated statements but these are not B - . R
presented in a logical order or show confused Industrial conditions chosen to achieve (cost-effective)
reasoning. balance of suitable yield at reasonable rate
Level 0 . _
0 marks Insufficient comect chemistry to gain a mark.
Slide 29 Copyright © AQA and its licensors. All rights reserved.
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Question types: extended response

A-level Paper 3, question 2.1
Ethanol and ethanoic acid react reversibly to form ethyl ethanoate and water
according to the equation:

CH,COOH + CH,CH,0H — CH,COOCH,CH, + H,0

A mixture of 8.00 x 102 mol of ethanoic acid and 1.20 x 10-" mol of ethanol is
allowed to reach equilibrium at 20 °C.

The equilibrium mixture is placed in a graduated flask and the volume made up
to 250 cm?3 with distilled water. A 10.0 cm?3 sample of this equilibrium mixture is
titrated with sodium hydroxide added from a burette. The ethanoic acid in this
sample reacts with 3.20 cm3 of 2.00 x 10-" mol dm~2 sodium hydroxide solution.

Calculate the value for K, for the reaction of ethanoic acid and ethanol at 20 °C.
Give your answer to the appropriate number of significant figures.

[6 marks]
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Question types: extended response

Stage 1: Moles of acid at equilibrium
Moles of sodium hydroxide in each titration = (3.20 x 2.00 x 10°")/

1000 =640 x 107" AO2h
Sample = 10 cm® s0 moles of acid in 250 cm’ of equilibrium mixture
=25x6.40x 107 = 1.60 x 107 AQ2h | M2 can only be scored if = answer to M1 x 25
Stage 2: Moles of ester and water formed
Moles of acid reacted = 8.00 x 107 - 1.60 x 107 = 6.40 x 107
= moles ester and water formed AO2h | M3is8.00 x 107 - M2
Stage 3: Moles of ethanol at equilibrium
Moles of ethanol remaining = 1.20 x 107 -6.40% 107°=560 x 107 AO2h | M4is1.20x 107 - M3
Stage 4: Calculation of equilibrium constant
K. = [CH,COOCH,CH,] [H,0] / [CH,COCH] [CH.CH,CH] AOTh
=(6.40 x 107) /(1,60 x 107)(5.60 x 107)
=45714=457 AO2h | M6 is M3/ M2 x M4
Answer must be given to 3 significant figures
Slide 31 Copyright © AQA and its licensors. Al rights reserved.
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Question types: multiple choice response

» Multiple choice questions at the end of the paper, to allow students to plan

their time more effectively

» Synoptic questions so specification can be covered in less examining time

* One answer only, no mixed answer (eg statement 1 and 2 are correct)
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Question types: multiple choice response

AS Paper 2, question 8

Which of these samples of gas contains the largest number of molecules?
The gas constant R =8.31 J K" mol™.

[1 mark]
A 50x10"m’at1.0x10° Paand 300K
B 40x10°mat2.0x10°Paand400K [o
C  30x10dm’at30x10'Paand500K [o]
D  20x10°dm’at4.0 = 10° Pa and 600 K
e AQAD

Question types: multiple choice response

A-level Paper 3, question 7

A sample of 2.18 g of oxygen gas has a volume of 1870 cm’ ata pressure of 101 kPa.

What is the temperature of the gas?
The gas constant is R = 8.31 J K mol ™.

[1 mark]
A 167K
B 33K E
C 668K
D  334000K o
e e AQAD
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Your questions

¢77?7?????7???

L S T
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Practical requirements at AS and A-level

Slide 37 Copyright ® AQA and its licensors. All rights reserved.

What is practical work and why is it so important?

» It supports and consolidates scientific knowledge and understanding
* It develops investigative skills.

» It builds confidence and mastery of practical skills
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Assessment for A-level

* Questions will be asked in the papers based on practical work.

* It will be assumed that all students have done all 12 and understand the
underlying skills, apparatus and techniques.

Cross-board agreement on required
apparatus and techniques

e

At least 12
required
practicals
Questions in
exam papers
Slide 39 Copyright © AQA and its licensors. Al rights reserved. AQA E

Our required practicals

* 12 required — but many more opportunities given

* The first 6 required practicals are in the AS

* Not constrained — flexible

* No need to tell us what you’re doing

» No full investigation (students must demonstrate investigative approaches)

» Cover the required apparatus and techniques.
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Required practical skills: use of apparatus and
techniques

AT a Use appropriate apparatus to record a range of measurements (to include mass, time,
volume of liquids and gases, temperature)

AT b Use water bath or electric heater or sand bath for heating

ATc Measure pH using pH charts, or pH meter, or pH probe on a data logger

ATd Use laboratory apparatus for a variety of experimental techniques including:

+ fitration, using burette and pipette

+ distillation and heating under reflux, including setting up glassware using retort
stand and clamps

qualitative tests for ions and organic functional groups

» filtration, including use of fluted filter paper, or filtration under reduced pressure

ATe Use volumetric flask, including accurate technique for making up a standard solution
AT T Use acid-base indicators in titrations of weak/strong acids with weak/strong alkalis
ATg Purify:

- asolid product by recrystallisation
- aliquid product, including use of separating funnel

ATh Use melting point apparatus

Slide 41 Copyright © AQA and its licensors. All rights reserved.
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Required practical skills continued: use of apparatus and
techniques

AT Use thin-layer or paper chromatography
ATj Set up electrochemical cells and measuring voltages
ATk Safely and carefully handle solids and liquids, including corrosive, irritant, flammable

and toxic substances

ATI Measure rates of reaction by at least two different methods, for example:

- an initial rate method such as a clock reaction
+ a continuous monitoring method
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At least 12 required practicals

7.2 Required practical activities

The following practicals must be carried out by all students taking this course. Written papers will
assess knowledge and understanding of these, and the skills exemplified within each practical.

1 Make up a volumetric solution and carry out a simple acid-base adek

fitration

2 Measurement of an enthalpy change adk
3 Investigation of how the rate of a reaction changes with abk
tamperature

4 Carry out simple test-tube reactions to identify cations and anions | b, d, k
in aguecus solution

5 Distillation of a product from a reaction b,d, k
6 Tests for alcohol, aldehyde, alkens and carboxylic acid b,cdk
7 Measuring the rate of a reaction: ol
a, K,
= by an initial rate method
* by a continuous monitoring method akl
8 Measuring the EMF of an electrochemical cell ik
9 Investigate how pH changes when a weak acid reacts with a acdfk

strong base and when a strong acid reacts with a weak base

Slide 43 Copyright © AQA and its licensors. All rights reserved.
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At least 12 required practicals continued

10 Preparation of: a,b,d g hk

» a pure organic solid and test its purity b,d, g, k

* a pure organic liquid

11 Carry out simple test-tube reactions to identify transition metal |b, ¢, d, k
ions in aqueous solution

12 Separation of species by thin-layer chromatography i, k

Teachers are encouraged to vary their approach to these practical activities. Some are more
suitable for highly structured approaches that develop key techniques. Others allow opportunities
for students to develop investigative approaches.

This list is not designed to limit the practical activities carried out by students. A rich practical
experience for students will include more than the 12 required practical activities. The explicit
teaching of practical skills will build students’ competence. Many teachers will also use practical
approaches to the introduction of content knowledge in the course of their normal teaching.
Students’ work in these activities can also contribute towards the endorsement of practical skills.
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What can’t be tested in exams?

» Exam papers cannot test students’
abilities to:

follow instructions
work safely

use equipment

make measurements.

¢ These will be assessed via
endorsement.
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Assessment for endorsement

» Teacher assesses students’ abilities in practical work through a set of
competencies. Holistic judgement made at the end of a two year course.

12 required Teacher
practical devised
activities , practical
g:;gﬁg;f experiences
skills in at /
least 12
practicals

— VN~

Five competencies:

1. Follows written instructions

2. Applies investigative approaches and methods when using
instruments and equipment

3. Safely uses a range of practical equipment and materials
4. Makes and records observations

5. Researches, references and reports

Endorsement of
practical skills
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Practical skills questions in chemistry papers

* Questions set in a practical context, where the question centres on the
science, not the practical work.

* Questions that require specific aspects of a practical procedure to be
understood in order to answer a question about the underlying science.

* Questions set directly on the required practical procedures.

* Questions applying the skills learned from the required practical procedures
and and list of techniques.
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Activity

Find practical questions in the Specimen Assessment Materials (SAMS) and
decide which of the four types they fall into:

» questions set in a practical context, where the question centres on the
science, not the practical work

» questions that require specific aspects of a practical procedure to be
understood in order to answer a question about the underlying science

 questions directly on the required practical procedures

» questions applying the skills from the required practical procedures and the
apparatus and techniques list.
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Practical questions AS

AS Paper 1, question 5.2

0|5]. m A colourless solution contains a mixture of sodium chloride and sodium bromide.

Using aqueous silver nitrate and any other reagents of your choice, develop a
procedure to prepare a pure sample of silver bromide from this mixture.

Explain each step in the procedure and illustrate your explanations with equations,
where appropriate.

[6 marks]
Slide 49 Copyright © AQA and its licensors. Al rights reserved. AQAE
Practical questions AS
AS Paper 1, question 10
E@ Which of these pieces of apparatus has the lowest percentage error in the
measurement shown?
[1 mark]
A Volume of 25 cm® measured with a burette = ]
with an error of £0.1 cm®.
B Volume of 25 cm® measured with a measuring EI
cylinder with an error of +0.5 cm?.
(=} Mass of 0.150 g measured with a balance =
with an error of £0.001 g.
D Temperature change of 23.2 °C measured -_. .
with a thermometer with an error of £0.1 °C.
Slide 50 Copyright © AQA and its licensors. Al rights reserved. AQAE
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Practical questions AS

AS Paper 1, question 6.1

0|6 . |l| A pure solid is thought to be calcium hydroxide. The solid can be identified from its

relative formula mass.

The relative formula mass can be determined experimentally by reacting a measured
mass of the pure solid with an excess of hydrochloric acid. The equation for this

reaction is

Ca(OH), + 2HCl —> CaCl, + 2H,0

The unreacted acid can then be determined by titration with a standard sodium

hydroxide solution.

You are provided with 50.0 cm® of 0.200 mol dm™ hydrochloric acid.
QOutline, giving brief practical details, how you would conduct an accurate experiment
to calculate the relative formula mass of the solid using this method.

[8 marks]
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Practical questions AS

Stage 1: appreciation that the acid must be in excess and
calculation of amount of solid that permits this

Statement that there must be an excess of acid

Moles of acid = 50.0 x 0.200/1000 = 1.00 x 10 mol

2 mol of acid react with 1 mol of calcium hydroxide therefore moles
of solid weighed out must be less than half the moles of acid = 0.5
x 1,00 x 107 =5.00 x 10~ mol

Mass of solid must be <5.00 x 10°x74.1=<0.371g

Stage 2: Experimental method

Measure out 50 cm” of acid using a pipette and add the weighed
amount of solid in a conical flask

Titrate against 0.100 (or 0.200) mol dm™ NaOH added from a
burette and record the volume (v) when an added indicator
changes colour

Stage 3: How to calculate M from the experimental data

Moles of hydroxide = 5.00 x 10°- (v % conc NaOH)/1000 = z mol

M. =mass of solid/ z

AO2d

AQ3 2a

AQ3 2b

AQ3 2a

AQ3 2b

AQ3 2b

AC3 2a

AC3 2a

Maximum of 7 marks for answers which do not show a
sustained line of reasoning which is coherent, relevant,
substantiated and logically structured.
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Practical questions A-level

A-level Paper 1, questions 3.1 and 6.1

0/3]. m A salt bridge was used in a cell to measure electrode potential.

Explain the function of the salt bridge.
[2 marks]

. [1] Suggest a suitable piece of apparatus that could be used to measure out the sodium
hydroxide solution.

Explain why this apparatus is more suitable than a pipette for this purpose.
[2 marks]
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Practical questions A-level

A-level Paper 2, question 9.2
. @ The product of step 1 was purified by recrystallisation as follows.

The crude product was dissolved in the minimum quantity of hot water and the
hot solution was filtered through a hot filter funnel into a conical flask. This filtration
removed any insoluble impurities. The flask was left to cool to room
temperature.

The crystals formed were filtered off using a Buchner funnel and a clean cork was
used to compress the crystals in the funnel. A little cold water was then
poured through the crystals.

After a few minutes, the crystals were removed from the funnel and weighed.

A small sample was then used to find the melting point.

Give reasons for each of the following practical steps.
[4 marks]

The minimum quantity of hot water was used
The flask was cooled to room temperature before the crystals were filtered off
The crystals were compressed in the funnel

A little cold water was poured through the crystals
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Practical questions A-level

A-level Paper 2, question 10

10 Table 5 shows observations of changes from some test-tube reactions of aqueous
solutions of compounds Q, R and $ with five different aqueous reagents. The initial

colours of the solutions are not given.

Table 5
BaCl, + AgNO; +
Hel HNO, NaOH Na,CO, HCI (conc)
Q no change | pale cream white white no change
observed | precipitate | precipitate | precipitate observed
white .
recipitate white
no change white precip | precipitate, | no change
R dissolves in
observed precipitate bubbles of observed
excess of
NaOH agas
brown
s white no change brown precipitate, vellow
precipitate observed precipitate | bubbles of solution
a gas
E . |I| Identify each of compounds Q, R and S
You are not required to explain your answers.
[6 marks]
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Practical handbook
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Glossary of terms

specifications that ~ Subject specific vocabulary

use this resource:

oRooe

The language of measurement

£ specdic o abulary prine CA's AS and Akl Scarce

s daftions of by b

Accuracy

A measuremont result is considersd acourale i it is judged 1o be close 10 the nue value

Calibration

Marking a sca on 3 measurng insirument

1 Bt ek abior o 8 maiinng et d o refecench

For asxample. pRacing a thermcmatsr in meling ice 1o 36e whathar i roads 0°C, in order 1o check # & has been caltrated
commcth

Data

Information mithe cuaatere t cuarbiatere, Pl B bean tolisclid

Errors

S0 2is0 uncenantes

measurement error

The dfferencs betwbon 2 moaswed valso and the s vaka
anomalies

These are vakuos in 36t of results which are fudged not o b par of the vanaton caused by rardom uncertanty
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Developing practical skills

Phase 4:
Fluent

“No problem!
| can help my

friends if
necessary.”

Phase 1:

Demonstrate

“Teacher
shows me and
| copy”
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Practical handbook — exemplar experiments

The Practical Handbook contains details of 12 required practicals including:

apparatus and techniques covered
indicative apparatus for each practical
amount of choice for teacher in how to conduct the experiment by giving
increasing independence
opportunities for observation and assessment of the five competencies:
» follows written instructions
» applies investigative approaches and methods when using
instruments and equipment
» safely uses a range of practical equipment and materials
* makes and records observations
» researches, references and reports
student work sheet.
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Five competencies

. Follows written instructions

Applies investigative approaches and methods when using instruments
and equipment

Safely uses a range of practical equipment and materials
Makes and records observations

Researches, references and reports
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Practical — increasing independence

olu

Required practical [V ELCYTE]

etric soluti

acid-base titration

(Relevant apparatus only, not full

statements) standard solution

Indicative apparatus

Increasing independence

Teacher gives
students a full
method with clear
instructions for how
to produce a
standard solution.
Teacher gives
students a full
method for how to
carry out a simple
titration.

Teacher gives
students an
outline for the
procedure but
allows choices at
different steps.
Teacher gives
students an
outline for the
procedure to carry
out a simple
titration, but with
some choices in

Y e O L R IC PR Gl @ Use appropriate apparatus to record a range of measurements
d Use laboratory apparatus for a variety of experimental techniques
e Use volumetric flask, including accurate technique for making up a

Teacher specifies the
compound and
concentration of
solution. Students
research the method
to carry out for the
preparation of the
standard solution.
Students research
methods to carry out a
simple titration using
the equipment
provided.

d carry out a simple

k Safely and carefully handle solids and liquids, including corrosive,
irritant, flammable and toxic substances

Amount of choice

Students research
methods for making a
standard solution and
choose the chemical
and concentration to
be made.

Students research
methods for carrying
out a simple titration
and choose the
method, chemicals
and equipment to use.

technique,
equipment or
indicators.
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Opportunities for assessment and observation - 1

Increasing independence

Follow written

v'v'v Students follow

v'v'v Students follow
written method,
making individual

¥'¥'v Students follow
a method they have

v'v'v Students follow
a method they have

Rrocedures wiitters meftiog, choices in technique researched. researched.
or equipment.
v'v'v Student must
choose an appropriate
methodical approach,
v equipment and
coneolly ablectand | leohmaues.
v’ Students must v'Students must se the appropriate Procedural steps
Applies correctly use the correctly use the g ui menﬁpr pri should be well
investigative appropriate appropriate Pcr‘oc%durall steps sequenced and
approaches equipment. equipment. Procedure should be well P adjusted where
and methods Procedure should be | should be followed sequenced and necessary. Suitable
when using followed methodically | methodically and adgusted where variables should be
instruments and appropriate suitable variables g identified for

and equipment

variables measured or
controlled.

identified, measured
and controlled.

necessary. Suitable
variables identified,
measured and
controlled.

measurement and
control. Where
variables cannot be
readily controlled,
approaches should be
planned to take
account of this.
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Opportunities for assessment and observation - 2

Increasing independence

5
Cd

Safely uses a
range of practical
equipment and

v Students must safely
use the equipment.

¥ Students must safely
use the equipment.

v'¥ Students minimise
risks with minimal

v'¥'¥ Students must carry
out a full risk assessment

. rompting. and minimise risks.
materials Promping
244
v'¥ Students record Students must .
- choose the most effective
Makes and ¥ Students record precise and accurate data, "
v Students record data in . e . way of recording precise
records accurate data in specified | methodically using

observations

specified ways.

ways.

appropriate units, in
specified ways.

and accurate data
methodically using
appropriate units.

Researches,
references and
reports

v Data are reported and
conclusions drawn.

¥ Data are reported and
conclusions drawn.
Students compare results
and identify reasons for
differences.

v'¥'¥ Students must
research methods
available. They compare
results and report on
differences. Appropriate
software is used to
process data and report
findings.

vv'¥ Students must
research alternatives in
order to plan their work.
Reporting covers the
planning, carrying out and
an analysis of their results.
Appropriate software
and/or tools are used to
process data and report

findings.
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Practical — increasing independence

Required practical

(Relevant apparatus only, not full

statements)

Indicative apparatus

Teacher gives
students a full
method with clear
instructions for how
to produce a
standard solution.
Teacher gives
students a full
method for how to
carry out a simple
titration.

Increasing independence

Make up a volumetric solution and carry

a base t

a simple

Y L K S CEERe el a Use appropriate apparatus to record a range of measurements

d Use laboratory apparatus for a variety of experimental techniques
e Use volumetric flask, including accurate technique for making up a

standard solution

k Safely and carefully handle solids and liquids, including corrosive,
irritant, flammable and toxic substances

Teacher gives
students an
outline for the
procedure but
allows choices at
different steps.
Teacher gives
students an
outline for the
procedure to carry
out a simple
titration, but with
some choices in
technique,
equipment or
indicators.

Amount of choice

Teacher specifies the
compound and
concentration of
solution. Students
research the method
to carry out for the
preparation of the
standard solution.
Students research
methods to carry out a
simple titration using
the equipment
provided.

Students research
methods for making a
standard solution and
choose the chemical
and concentration to
be made.

Students research
methods for carrying
out a simple titration
and choose the
method, chemicals
and equipment to use.
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Time for lunch
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What is practical work and why is it so important?

How could teachers include investigative approaches and
research in practicals?

Example: making aspirin

Not every part

Research different methods / conditions of this would be
required in any
Justify the method being chosen practical

Choose equipment

Decide how to carry out the experiment
Research safety aspects of chosen method
Research or justify methods for testing purity
Evaluate the differences in purity between different

students / groups of students
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Endorsement all boards

» Competencies (Common Practical Assessment Criteria) — assessed by
the teacher for endorsement - A pass will be recorded on the students certificate.

» Consistency — details of administration will be common to all boards.

* AQA s very aware that record keeping and moderation needs to be a
workable process, that is not onerous on schools.

* Awarding bodies have made recommendations to Ofqual and boards will
be running trials, which could include:
* monitoring teaching plans/student logs
* monitoring teacher assessment
» student interviews.

* Final details due soon.
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Evidence required for endorsement

»  Documented plans to carry out sufficient practical activities which meet the
requirements of the CPAC, incorporating skills and techniques detailed in
appendix 5, over the course of the A-level.

» Arecord of each practical activity undertaken and the date when this was
completed.

» Arecord of the criteria being assessed in that practical activity.

* Arecord of student attendance.

» Arecord of which student met the criteria and which did not.

» Student work showing evidence required for the particular task with date.

» Any associated materials provided for the practical activity eg written
instructions.
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Supporting students with practical work - 1

» Clarify the importance of keeping a lab book or other records of practical
work

» Warn students against plagiarism and copying
» Explain the learning criteria for each skill
» Start with simple tasks initially

» Teach practical work in your preferred order
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Supporting students with practical work - 2

* Use feedback

» Discuss practical work with your students:
* what are they doing?
* how are they doing it?
* why are they doing it?

* It's ok to use group work and peer assessment
» students help each other
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Your questions

???????7?7??

LER R X

ﬁr?
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Schemes of work and teaching resources
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Support materials and resources for A-level Chemistry

* Specimen question papers and mark schemes on website
» Change documents from old specifications

* One scheme of work showing resources and assessment
*  Progression from GCSE

»  Command words

» Subject specific vocabulary

* e-AQA for exam results to analyse performance
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Support materials and resources in development

» Practical handbook for chemistry

» Suggested methods for the 12 practicals

» Practice question papers on e-AQA for mock exams
» Second scheme of work

» Standard definitions

» Exampro for help in preparing end of topic tests

* New textbooks

» Teacher support material on:
—  Biochemistry
— Transition metal ‘official’ colours
—  Chromatography
—  Time of Flight mass spectrometry

Slide 74 Copyright © AQA and its licensors. All rights reserved.
’ AQA=

51




Possible teaching order

AS and A-level Chemistry

Year 2 (30 weeks)

ReT Practcal Newesks
i Topic
Teaching Order DRAFT 5T | Rate equations P [ 7 Measuring the rate of a 3
For teaching from 2015 reaction
+ by an inital rate method
Year 1 i e
Ref Pracical Noweeks & copinuous monforng
Topic method
31T omi structure: P o 3315 | Nuclear magnetic resonance | © !
spectroscopy
372 | Amountof substance [ T Wake up  volumec souon | 29
and carry out a simple acic-oase ) 5 7
{iration Aldehydes and ketones
373 " 36
Bonding
337 | optical isomerism 1
327 | periodicity T 08
3370 Aromatic chemistry ° 1
322 [ Group 2, the alkaline earth T T
metals 3781 Thermodynamics P 25
337 ntroduction to organic ° 2 3770 Equilibrium constant K. for | * 2
chemistry homogeneous systems
314 P2 of an enthalpy 37 312 " P | 9nvestigate how pH ch: 25
Energetics Gate Fow oFl changes
change Acids and Bases when a weak acid reacts it a
332 o 77 sirong base Oand when a strong
Alkanes acid reacts with a weak base
338 o © [ 10 Preparation of 2
375 | rnatos [ 3 Tvestigatlon of iow e raeof | 12 Carboxylic acids and e ok and st
a reaction changes wit derivatives ot
temperature is pui
333 77 a pure organic liquid
Halogenoalkanes o 3377 Amines ° T
377 3 T
Oxidation reduction and redox 3372 S T
equations Polymers
33T © [ 72 Separation of speces by - | 7
323 T[4 Carry ou simpie Testube 77 Chromatography
Group 7(17).the halogens reactions o identiy cations and fayer chromatography
anions in aqueous Solution T35 | Aming acids, proten s z
, proteins and
T8 | Gromcal caulioiaanate | P | B Tests ot alconal adenyde, | 1 oA
3 alkene and carboxylic acid
Chateiir’s princile
ATy " T
Organic synthesis o
3387 Akenes ° T
324 | properties of Period 3 T 1
335 | moonos O [ 5 Dsiiation ofa product foma | 22 é
Teaction elements and their oxides
338 | organic analysis ° 5 TTTT | Eroctrode potontials and B[ 8 Measuring the ENIF ofan 2
electrochemical cals eectrochemica cll
%7
Slide 75 Copyright ® AQA and its licensors. Al rights reserved.

AQAL

Possible teaching order

For teaching from September 2015

Year 1

Ref Topic

Practical

No weeks

311 Atomic structure

1.0

3.1.2 Amount of substance P 1 Make up a volu_metric sglution 29
and carry out a simple acid-base
titration

3.1.3 Bonding P 3.6

321 Periodicity I 06

Group 2, the alkaline earth

metals
33.1 Introduction to organic 0 2
chemistry
3.14 Energetics P 2 Measurement of an enthalpy 37
change
3.3.2 Alkanes [o] 14
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Schemes of work

Scheme of work 1 includes :

*  Prior knowledge from GCSE

» 12 practical experiments embedded
+ Suggestions of rich questions

* Web links to resources

» Suggestions for assessment opportunities from past papers

» Opportunities for key skills and other practicals flagged up

* Links to assessment objectives

+ Extension suggestions
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Schemes of work

3.1.1.1 Fundamental particles

The structure of atoms (¥ Students should be able to:  Students research how the model of
week + describe the structure of the atom changed over time

atoms in terms of (examples of key contributions could

protons, neutrons and include the Ancient Greeks, Dalton,

electrons Thompson, Rutherford, Bohr,
Chadwick)

recall the relative mass ~ (AO1 - Knowledge and

and relative charge of understanding of atomic structure;

protons, neutrons and AO3 - Evaluate how and why atomic

electrons. structure model developed over
time).

Rich question — How can we tell
what is inside an atom if we can’t
see it?

L i tivity with rtuni A 13
arning objective me Lo e CET SRS O D unity ssessmen R
taken to develop skills opportu S

RSC timeline:

http://www.rsc.org/chem
soc/timeline

RSC: Chemists in a
social & historical
context:
http:/www.rsc.org/learn-
chemistry/resource/res0
0001332/the-atom-
detectives?cmpid=CMP
00002843

RI Christmas Lecture —
section on atomic
structure
http:/www.rsc.org/learn-
chemistry/resource/resO
0001119/ri-christmas-
lectures-2012-atomic-
structure
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Schemes of work

3.1.2.1 Relative atomic mass and relative molecular mass

0.1
week  *

Students should be able to:
define relative atomic
mass (A,)

Relative mass of atoms,
elements and
compounds

define relative molecular
mass (M,)

determine relative
molecular mass (M,) of
a substance using
relative atomic mass
(A) values.

The relative mass of different
substances is calculated from the
formula (AO2 - Apply knowledge
and understanding)

The mass of everyday objects
could be measured relative to a
specific object of known mass.
(AO2 - Apply knowledge and
understanding)

Determine the relative formula
mass (M,) of substances using
relative atomic mass values.
(AO2 - Apply knowledge and
understanding)

Students could research why 12C
was chosen as the standard
(AOS - Analyse, interpret and
evaluate scientific information).

Students can

calculate M, given

the formula of
compounds

Time | Learning Outcome Learning activity with opportunity | Assessment Resources
Learning ol taken to develop skills opportunities

Suitable resources can
be found at
http://www.docbrown.inf
o/ and
http://www.chemsheets.
co.uk/

subscription required.
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Schemes of work

3.1.3.4 Bonding and physical properties

Understand the

Students should be able

structure of ionic,
molecular, giant
covalent and metallic
substances.

Describe and sketch
details of the structures
of diamond, graphite,
ice, iodine, magnesium
and sodium chloride.

Understand the
structure of ionic,
molecular, giant
covalent and metallic
substances.

describe and explain
the properties of ionic,
molecular, giant
covalent and metallic
substances, in terms
of melting/boiling
points and
conductivity

describe in detail and
draw the structures of
diamond, graphite, ice,
iodine, magnesium
and sodium chloride.

Practical opportunity: June 2013 Unit 1

investigate the melting point,
solubility and conductivity of
substances with different
structure types (AO2 - Apply
knowledge and understanding:
PS 1.1 - Solve problems set
practical contexts).

Students create a summary
table to describe and explain
the structure and properties of
ionic, molecular, giant covalent
and metallic substances. (AO2
- Apply knowledge and
understanding).

Students sketch the structures
of diamond, graphite, ice,
iodine, magnesium and sodium
chloride as solids and label the
diagrams to explain their
melting/boiling points and
conductivity. (AO2 - Apply
knowledge and
understanding).

Students determine which type
of structure a substance has
from its properties using data
and/or experimentally (e.g. to
test solubility, conductivity and
ease of melting. (AO2 - Apply
knowledge and

Question 3

(Q$13.1.03)

June 2011 Unit 1

Question 4

(QS11.1.04)
June 2010
Unit 1
Question 7
(QS10.1.07)
June 2006
Unit 1
Question 2
(QS06.1.02)
January 2006
Unit 1
Question 6
(QW06.1.06)
January 2005
Unit 1
Question 5A
(QW05.1.05A)
January 2003
Unit 1
Question
1e(QW03.1.01
)

Nuffield Science Data
Book (free download):
What is practical work
and why is it so
important?

Chemistry Data Book
(Starck, Wallace
McGlashan) ISBN:
9780719539510

Chemistry Review
article: Graphene
(Volume 19, edition 2)

Chemistry Review
article: The disguises
of carbon (Volume 18,
edition 1)
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Your questions

22777 rer?r?? 1’ 1’

Ttreay
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Resources on the AQA website

iPaa =

Chemistry AS and A-level R

Thinking about teaching our
new Chemistry specification?

Specification cods: 7404; 7405
QAN code: 601/5TI0/5; B0V/ETIV/R

Our new spaciications wil Inspre students, nuture
their passion for chemisiry and lay the foundations for further

y and the workplace.

Talk to us

Our speci

e minimal c 50 that you can bring
10 ¥ in the way you think works best.

For u siraghtiorward approach and fo help wrih you ~a
BMetabing and reeourcing, 1he content of the AS ia kientical to
010 Co-twachabie with the frst year of the A-leval

o' s  varioty of QUESBON typas, Inchuding MURPio choics,
aowing breacth and depth of knomwedge and understanding 1o bs tested
B8 Uotviaton and the customer SUppT
View specification > bt v
ol 0148
Emak: e

Teaching resources

Other Chemistry

Prepare for your teaching Teaching rescurces that Prepare your siudents for e
yoar. Information, suppert you can use fo plan your ‘assessment. Past pager. specifications
a0 services 10 haip you teszons and support your mark schomes. axampis 5. il i
etver the speorication students' learming answers and more:
All planning resources > All toaching resources Al assessment \

2 resources >

1 \

plan teach assess
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Planning and teaching resources

Planning resources

Practical and detailed resources to build lesson plans and schemes of
work and prepare topics and objectives.

Companion: Guide (295.3 KB)

Guidance on co-teaching

Launch meeting: Slides (6.0 MB)

Options evening: Flyer (146.8 KB)

Part 1 - Science main changes and rules: Launch webcast g

v+ BB

Summary of changes

Switching to AQA from Edexcel
Switching to AQA from OCR A
Switching to AQA from OCR B

Why choose AQA: Guide (177.6 KB)

R

Teaching resources

Tailored and informative resource materials to help you deliver engaging
and inspiring lessons.

] Adevel Chemistry: Scheme of work (231.5 KB)

] AS Chemistr sme of work (243.5 KB

» Command words

» Using your existing textbook
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Assessment resources

Prepare your students for assessment. Past papers, mark schemes,
example answers and more.

> Exampro A-evel science

AS

Chemistry (AS): Specimen mark scheme instructions (24.6 KB)
= Chemistry {AS). Specimen data booklet (178.8 KB)

=] Paper 1 (AS): Specimen mark scheme (201.6 KB)

Paper 1 (AS): Specimen question paper (345.6 KB)

il Paper 2 (AS): Specimen mark scheme (266.0 KB)

=] Paper 2 (AS): Specimen question paper (350.8 KB)

A-level

Chemistry {A-level): Specimen mark scheme instructions (24.6 KB)
il Chemistry (A-level): Specimen data booklet (176.6 KB)

=] Paper 1 (A-level): Specimen question paper (324.0 KB)

Paper 1 (A-level). Specimen mark scheme (252.3 KB)

=] Paper 2 (A-level): Specimen mark scheme (410.0 KB)

Paper 2 (A-lavel): Specimen question paper (453.0 KB)

= Paper 3 (A-level). Specimen mark scheme (194.0 KB)

=] Paper 3 (A-level): Specimen question paper (313.4 KB)
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Support or background material for teachers on the new
topics

Slide 85 Copyright © AQA and its licensors. All rights reserved.

Support material for teachers on new topics

Short background accounts with information about:
» Time of Flight mass spectrometry

» Biochemistry (proteins as enzymes, DNA)

* Chromatography

» Colours of Transition Metal complexes

You can download these documents from our website
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Secure key materials

Contact u: 0B447 056 614 smadl: & agahslpdaskEagn.ceg.u

' ‘ Ms Anne Pearson
ASHBOURNE COLLEGE

Ll o |

Exams officer sermces

These ane our senices for

Exams administration notices

Entry requiremants for 2014

Ta help us ens
n 20

Preliminary material and early question papers
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Enhanced results analysis

[ -AQA Home fi~B -2 v Pager S

Contact us: 08442096 614 emaik e-aqahelpdesk@aga.org.uk

@-AQA

SteMap  Hetp | Logoumt

are on the Ex,

s exam resuls

bste at aqa.0rg.uk

changes !

Find past papers and mark schemes

pies of our materials past papers and mark sc

courses, please vis

!f Buy pri

Controlled Assessment Task for 2014 for GCSE
Business subjects

Slide 88 Copyright ® AQA and its licensors. All rights reserved.

58




Exampro - assemble your own exams from past questions

. In 2008 & new materil cabed discovered The dagram shows part of a model of
w——y LR the structure of graphane Each carbon atom &5 bonded 1o fwee other carbon atoms and 10 one
Bty pd prereies o rutere s Fryedrogen slom

Cost: £80 - every licence include:
three concurrent users so any
three teachers can use each
database simultaneously but you

can order additional users at any in)  Deduce the type of crystal structure shown by graphane
time.
m
i) hav i form schace
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How can you prepare for the new maths requirements?

* Include tagged questions from Exampro in your teaching

1. Click search

Exampip Adayel Piysics A

- 2. Choose the
e
area of content
1 L '3 A mad Tapie
Tapiz Yoar of publicafion Spac M50 ALL
Unit.
Bif. L it
N A et Tipe
e [ Hasmng aata ALL
it 3. Choose the [—
J— . Linear relabonstg
— mathematical —
J H ALL
e e “E— _}:mm.mm skills .you want Spec 2450
[ Tobpet o srcneige questions on AL
) &ren under curve
Y bogaritumc ploce
L jsech smgie uactons
= [ Geometry and trgonametry
4. Questions that match your criteria will appear here |
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Command words 1

* Analyse, consider, discuss...

» Define...

» Describe...
* Deduce

* Draw

* Explain...

o Justify

*  Ouitline...

« State/ Give...
* Suggest...
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Command words 2

Analyse, consider, discuss

Require students to describe and evaluate by reference to
different and perhaps contrasting factors

Define requires students to state what is meant by a particular
term

Describe Requires students to present their knowledge and
understanding of the issue in the question

Deduce Requires students to work out an answer from given or
recalled information

Draw This is used when a student is required to show the
structure of a molecule or sketch an apparatus

Explain Requires students to use reasoning and/or reference to
theory in presenting their knowledge and understanding

Justify Requires students to explain why one course of action is
preferred

Outline Similar to ‘describe’ or ‘explain’, but implies brevity

State / Give Require a concise answer with no supporting explanation

Suggest Requires students to respond in a situation when there is
no unique answer and/or apply their knowledge and
understanding in a novel context
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Examples of command words in questions

1. State the meaning of the term structural isomers.

2. Ethanedioic acid is a weak acid.
Ethanedioic acid acts, initially, as a monoprotic acid.

o] (o] o]
Ho—c|—|c—0H == HO—|C|‘,—C—O' +H'
Use the concept of electronegativity to justify why the acid strengths of
ethanedioic acid and ethanoic acid are different.

3. In atrial experiment, the student failed to fill the burette (containing
bromine water) correctly so that the gap between the tap and the tip of the
burette still contained air.

Suggest what effect this would have on the measured volume of bromine
water in this trial. Explain your answer.
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Your questions

?7???7??7????

Ttreay
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More information on support

AQAH s e o s
development | edmimistration | education

Reglising posentia

aqa.org.uk/chemistry-a-resources Wera e ewes S aed il a8 20 el T4, TSR
Chemistry AS and A-level Enooa
Includes: i
i i ; "
+ Companion guide (overview of the new e 7 -
specifications) = = o
. . . ARy s
» switching documents (helping you to move  zim e s e o e \ Ll
from other boards to AQA) e

Charmiaicy e i the way yo ik wars Bast.

* summary of changes (helping you move
from current AQA to the new specification)

* launch event webcast and other resources. omnrsimmrm T .

Vinw wpmctizatian

Teaching resources
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Contact details

Customer Support Managers

alevelscience@aga.org.uk
01483 477 756 (Option 2)

Teacher Support Manager (Eilish Gorse)
CPD Manager (Ros Nixon)

teachercpd@aga.org.uk
0161 957 3646
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AQAF

Thank you

We are an independent education charity
and the largest provider of academic qualifications for all abilities
taught in schools and colleges.

Our aim is to enable students to realise their potential
and provide teachers with the support and resources they need
so that they can focus on inspiring learning.

aqa.org.uk
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