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What is a knowledge organiser?

A knowledge organiser sets out the most important facts that your teachers believe you need to know about their
subject. We want you to use it to memorise information that will support you with what you are learning in class.

Why do you need knowledge organisers?

e To make your homework more meaningful and to link directly to what you learn in lessons. They are to be used
in conjunction with the curriculum maps which can be found on Firefly and the school website.

e To help make sense of what you learn in lessons, allowing you to complete tasks that are more challenging.

e To help develop the techniques you need to memorise information, ready for future years.

e To give you the opportunity to feel more expert of specialist in a subject, and learn more for yourself.

How does your memory work?

You store information in both your long term and short-term memory. Our short term memory is our ‘working
memory’ —we use it for day to day thinking and problem solving and only store memories in here for a short amount
of time. Our long-term memory contain information that we know really well, and our short-term memory ‘calls it
up’ when new feel we need to use it. If we do not memorise information, our short-term memory soon forgets it. In
addition, if we try to remember too much information in too short a period we overload our short-term memory —
this can affect our ability to think clearly and leads us to make mistakes.

Repetition Turns Short-Term To Long-Term

Long Term
Memory

Short Term .
%
5
e Memory > 9
o repetition

To store information in your long-term memory you need to practice:

e Repetition — keep coming back to the same information repeatedly.
e Spacing — Mixing up the topic you study to test your memory.
e Testing — Find ways to check what you remember, and to work out your weak areas.

Instructions for using your knowledge organisers

You can use your Knowledge Organisers in a number of different ways but you should not just copy from them.
Below are some possible tasks or strategies you could complete as independent learning.

e Make flash cards ( https://quizlet.com/en-gb) e Put the key words into new sentences.

e Cover up one section of the KO and try to write out | ¢  Give yourself spelling and keyword definition tests
as much as you can form memory. Correct this | ¢ Draw diagrams or processes / flow charts / images and
work. label them with extra information.

e Draw a mind map. e Do further research on the topic / create fact files.

e Write your own challenging questions and then | ¢ Make up mnemonics
leave it overnight to answer them the next day.

Instructions for using your knowledge organisers 2
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2. Computing



Year 9 Computing L[

Digital Literacy "

Be able to discuss &
demonstrate ability to use
school digital services,
including Firefly, Office 365
and KHS Portal.

Cloud computing is storing and using services online,

K PORTAL rather than storing them locally on a device such as a hard
drive . Cloud computing is becoming more popular as web

—h browsers become more powerful and network coverage is
more widely available. Know the advantages and

disadvantages

Data & Data Representation

Representing sound

Sound needs to be converted into binary for computers to be able to
process it. To do this, sound is captured - usually by a microphone - and then
converted into a digital signal.

An analogue to digital converter will sample a sound wave at regular time

intervals.

The samples can then be converted to binary. They will be recorded to the
nearest whole number.

Value

—
=
A

a a a 2 a a a 2

: Original sound wave

- Sampled sound wave

Time

Key words: Binary, Digital, Analogue, Sampled Sound Wave
Remember: Computers communicate in binary. So sound needs to be
translated (converted) into binary for the computer to understand!

2. Computing




Year 9 Computing L[

Algorithms & Programming

Term

Definition

Algorithm

A step by step set of instructions for solving a problem

Decomposition

Breaking a problem down into manageable chunks (each chunk can
then be solved by creating an algorithm

Generalisation

Spotting patterns and similarities in algorithms and code

Abstraction

The process of filtering out irrelevant data

Data Definition Syntax Errors
type A syntax error occurs when the code given does not
, . follow the syntax rules of the programming language.
String Used for a combination Y Prog & languag
of any characters that . . .
Y 1 print(“"Hello World!)
appear on a keyboard, i o
such as letters, Runtime Errors
numbers and symbols. A runtime error is an error that takes place during the
running of a program.
Integer Used for whole g Prog
numbers radius = input ("Enter the radius of the circle")
. area=3,142*radius*radius
Float Used for decimal print ("Area of the circle is ", area)
numbers
Web Development
HTMLand CSSare 7 _ 0 17 Z
text based 3 <head> \ | I N
. 4 <title>Example<title> +
programming 5 <link rel="stylesheet" | | S — e
la nguages which 3 :;23;S> Internet Computer
used to create 8 <hl> lSP(:;z::ﬂgjtt:xay
websites.
T Definition WYSIWYG is an acronym for
o" H III
WwWw The World Wide Web is a huge collection Wh-at you see 15 what you ge_t'
of websites and is the term used to describe
Internet The internet is the network of computers software such as “Rocketcake” &
that enables us to access the WWW Wix to create a website using
Web Browser Software that allows you to view drag and drop techniques.
2. Computing webpages — e.g. chrome, explorer, safari 10
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3. Dance



Jsuosid e 4o uoneSouisiul pue ainyol | 7 anewelp pue diposidy :ajA1s oiydesSoaloy) | g

(¢400p e Bunsa3d8ns) 1ydu a8e1s 1ixe sAem|e sioleSousiu| | 7

SIU2125U0D O I2Uoslid [8]

"saoys zze[
siySuuewny | g }2e|q JEaM ||y "SpJeNnS 8yl Joj pasn ale swuoyun pue (Jys-1 9
pue suea() sauosiid ayy 104 pasn si Sulylo|d AepAiaa] :swniso)
(422uep e se 1a3i1e2) Suiylawos o} 2Aqpood Suldes | ¢ '850U paJ pue a11a1e381d ‘saued Uleyd uapoopp sdoid | g
‘asaydsowne
eler 101217 320d ueajy) jo souanadxa ay) | ¢ uosud e ajeaid o1 pasn si Sunys wip Hieq ‘smopeys

@1ea.2 s1ySijpoo4 ‘wopaaiy/mopuim e juasaidai o1 adaid |
ay3 ulyum pasn si 1ysi| jo Yyeys |euoSelp e pue uolje3o.ialul
[euoneulaiul Ayssuwy Jospomayl | ¢ al 1y ysiy o1 pasn si Suiysy peasydanp :8unysn

1De|je4 euRLIQ Ag ,UBlN V7, [2h0u Byl | T "uoping e pue sapjaeys ‘sieq uosud | €
‘voddns ‘uaney ajes ‘pla1ys ‘uodeam e sazijoquiAs Jeyd ay|

NS pue saway) nsIEWIUN

(sued pue sjod) punos ayj a1eaid 01 pasn a1am 12a(qo Aephiany | g 11eyd uapoom auo 1o 1dadxa agels paleiodapun ‘aleq yoe|g

‘pasn aie sadid paas pue |edop | g Wwniue2s014 :Suiders

183} ay1 Jo Suiddey sy

Jeay 0} sh a|geua pue pasn aJe (a3ua|Is) sspnj4aiul paiuedwoddeun v usisag

(Apoq pue iooyj e wooljjeq pue dey ‘zzel “Aueiodwaiuod “12)jeg sajfas aoueq
ay1 uo uoissnosad ‘Yieaiq) piesy aq ued 1sduep ayl JO SPUNOS |EINIEN] aanug Jaydolsuy) | uSisag awniso)
Auedwo?) soueq paquuey Auedwo?)
'swiyiAya aduep sendod ’ /86T JaqWanon a1ep Jalwald
Yum paulgquiod ale spunos pajdwes Aj|euSip pue 213snode 01133|3 2on1g Jaydoisu) ugisag 195
Iyopy piaeq | uSisag Supysn
uaydes3oaloyd ayl yum uonesoge|jod ul pasodwo) | T uoquiey diiiyd Jasodwo)
aonug Jaydoisuyd | ssydesSosioyd

swiuedw oy Suosuemg :s10e A3y

13

3. Dance
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Be Positive. Be Respeciful. Be Your Best
- MORE THAN JUST
A SCHOOL
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Be Positive. Be Respeciful. Be Your Best
- MORE THAN JUST
A SCHOOL

5. English



STRATEGIC READING

PREDICT: What might happen next?

QUESTION: Do you have any questions you would
like to ask about the text you read? Does it bring up
any questions you might have about the
issue/character/event?

= AN

CLARIFY Is there anything you might need to clarify
about the text? Are there any areas of uncertainty that
you have about what you just read? Perhaps there is a
word you would like to know the meaning of?

Ve

SUMMARISE: Can you summarise what has
happened in the text, or perhaps the greater

' meaning/message of the text? Could you summarise
the effect that the text is trying to achieve/its tone?

.- //

ACTIVATE PRIOR KNOWLEDGE: What does the
text remind you of? Have you learnt any of its content
before?

5. English -
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Be Positive. Be Respeciful. Be Your Best
- MORE THAN JUST
A SCHOOL
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French

Be Positive. Be Respeciful. Be Your Best
- MORE THAN JUST
A SCHOOL
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Year

French

Overview and key verbs: https://kesgrave.fireflycloud.net/mfl/french/key-stage-3/year-9

Vocabulary for all topics: https://www.linguascope.com Username: kesgrave Password: mflkhs2021

Autumn Term

Content in chronological order

Vocabulary / Grammar

-Revision from Year 7-8:

— Articles, genders, adjectives, agreements
- Present tense (regular & irregular verbs)
-Teenage life — social media:

-Revision 3 tenses (present,past,near future)
-Using direct object pronouns

-Social media, opinions, going out
-Describing a date and a music event

- Listening, Reading and Writing test

-Everything must agree in a sentence:
noun-verb / article-noun (gender) — adjective

-Je passe des heures... = | spend hours...
-On partage des photos = We share photos
-Je suis sorti(e) avec ... = | went out with

-On a bavardé = We chatted
-J'ai bien rigolé = | had a real laugh
-C'est=1Itis / Cétait=Itwas /
-Ca va étre = It is going to be

Content in chronological order

Vocabulary / Grammar

-Healthy living:

— Body parts, sports, healthy eating, how
to be fit (using “il faut” —you must)

— Using the future tense

- Speaking assessment

-Future aspirations:

-Languages, jobs, past and future activities
-Using the imperfect tense

-Future tense: keep the -r of the infinitive and add -ai,
-as, -a, -ons, -ez, -ont

More on how to form the future tense:
https://www.bbc.com/bitesize/guides/zxfnsbk/revisio

n/1

-Imperfect tense: take off the verb ending and add —
ais, -ais, ait, ions, iez, aient

More on how to form the imperfect tense:
https://www.bbc.com/bitesize/guides/zxnhpv4/revisi

on/1

Summer term

Content in chronological order

Vocabulary / Grammar

-Holiday:
-Asking questions & using reflexive verbs
-lmagining adventure holiday (conditional)

-Conditional tense: combination of the future and

imperfect tenses.
More on how to form the conditional tense:
https://www.bbc.com/bitesize/guides/zpbv34j/revisio

-Describing what happened
-Talking about what to take on holiday

-Sarah’s key:
- Learning about France during WW2

n/1

-Je voudrais = | would like / Ce serait... = It would be...
-Je me fais bronzer=Il sunbathe/Je m’amuse=I have fun
-Ce n’est pas mon truc = It’s not my kind of thing

Grammar Vocabulary Cultural

7. French 33
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GERMAN

Be Positive. Be Respeciful. Be Your Best
- MORE THAN JUST
A SCHOOL

99999999



Overview and key verbs: https://kesgrave.fireflycloud.net/mfl/german/key-stage-3/year-9

Vocabulary for all topics: https://www.linqguascope.com Username: kesgrave Password: mflkhs2021

Content in chronological order Vocabulary / Grammar

- Revision and extension from Year 8: - Perfect tense is made up of an auxiliary verb (form
of haben or sein plus a past participle at the end of
the sentence, e.g: ich habe Pizza gegessen - | ate
pizza, ich bin nach Deutschland gefahren - |
travelled to Germany.

- Future tense is made up of an auxiliary verb (form

- Pronunciation

- Revision of verb types and present tense

- Role models

- Opinions and justification using higher level

adjectives of werden) plus an infinitive at the end of the

- Perfect tense revision and progression sentence, e.g: ich werde Pizza essen = | will eat

- Future tense pizza, ich werde nach Deutschland fahren - | will
- Tackling longer reading tasks travel to Germany.

- Forms of werden: ich werde; du wirst, er/sie/es
wird, wir werden, ihr werdet, sie/Sie werden

- Adverbs gern (like/willingly)/nicht gern (do not
like/not willingly)/ lieber (prefer/preferably) am
liebsten (like best of all).

- seit in German is used with the present tense: ich
spiele seit zwei Jahren FuBball (literally translated |

- Listening, reading, writing,
transcribing/translation assessments

- Music

- Opinions and justification using higher level
adjectives

- Using seit (since) with the present tense

- Making comparisons play since two years football)

- Separable verbs in the perfect tense - Comparatives are formed by adding —er to the end

- Speaking skills of the adjective. If the adjective is only one syllable

- Speaking, listening and reading assessments long, an umlaut is often added when forming the
comparative: interessant - interessanter, lang ->
langer

- Separable verbs in the perfect tense have the ge-
part sandwiched in the middle: ausgehen -

ausgegangen
Content in chronological order Vocabulary / Grammar

My ambitions - Conditional tense is made up of a conditional

- Ambitions auxiliary verb (form of werden) plus an infinitive at

- Jobs the end of the sentence, e.g: ich wiirde Pizza essen

- Future plans - I would eat pizza, ich wiirde nach Deutschland

- Working in a ski resort fahren - | would travel to Germany.

- Understanding voicemail messages - Conditional forms of werden: ich wiirde; du
- Conditional tense wiurdest, er/sie/es wiirdet, wir wiirden, ihr wiirdet,
- Using um...zu... (in order to) sie/Sie wiirden

9. German 38


https://kesgrave.fireflycloud.net/mfl/german/key-stage-3/year-9
https://www.linguascope.com/

- Listening and Reading assessment - um...zu... means in order to. The infinitive verb

My childhood goes after zu, e.g: um FuBball zu spielen - in order
- Childhood to play football, um Brot zu kaufen - in order to buy
- Childhood activities bread
- Comparing schools
- Fairy tales

- Writing (3 tenses) / Listening, Reading and
Translation assessment

Content in chronological order Vocabulary / Grammar

Rights and responsibilities Word order:

- Age limits e verb as second idea reminder:

- What is important to us Ich spiele am Wochenende FuRRball / Am

- Comparing life now and in the past Wochenende spiele ich FuRball.

- Raising money for good causes e weil —verb kicking after subordinating

- Small changes, big difference conjunctions

- What is important for happiness Revision and use of the three main tenses: present,
Writing (3 tenses) / Listening, Reading and perfect and future.
Translation assessment Using a variety of modal verbs
Then either transition to GCSE work or holiday KS3 Vocabulary and grammar revision for transition
speaking and cultural awareness work to GCSE.

Grammar  Vocabulary Cultural

9. German 39
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KHS| Year 9 Mathematics

ﬂg}ﬂ Autumn Term A - Foundation Topic List

Basic Calculation Skills

- Assessment
Objectives Initial RAG Heﬁz:“g?k RAG
R A G R A G
Basic Calculations 18-23
Multiply and Divide by powers of 10 15, 16
Calculations with negative numbers 40-43
BIDMAS 24
Inverse Operations
Multiply and Divide with Decimals 48-50
Algebraic Expressions
- Assessment
Objectives Initial RAG Heﬁz:l\[)zsk RAG
R A G R A G
Understand the concepts and vocabulary of algebra
Can define terms, expression, equation, formulae 154, 155
and identity
Collecting Like Terms 156, 157
Laws of Indices 158,173,174
Expanding Single Brackets 160, 161
Substitution 780-784
Factorising linear and two term quadratics/cubics 168, 169
EX: Factorising simple quadratics with 3 terms 223,224
Whole Number Theory
- Assessment
Objectives Initial RAG Helsz,:xo:?sk RAG
R A G R A G
Type of Numbers Recap 25,28
Factors and Multiples 27,33
HCF and LCM 31,34
Prime Factorisation 29, 30
HCF and LCM using Prime Factorisation 32, 35, 36
11. Maths Foundation 44




%Hg Year 9 Mathematics
¢/ Autumn Term B — Foundation Topic List
Sequences
Assessment
Objectives garty RAG
Number
R A G R A G
Finding the nth term 197, 198
Types of Sequences 261-264
Approximation and Estimation
Assessment
Initial RAG H tv Task
Objectives egarty 1as RAG
Number
R A G R A G
Rounding to unit, 10../decimal place/significant figure 17, 56, 130
Appropriate degree of accuracy 132
Estimating Calculations 131
Error Intervals 774-777
Further Algebraic Expressions
Assessment
Objectives garty RAG
Number
R A G R A G
Expanding two binomials 162, 163, 166,
Factorise quadratics when a=1 223-228
Difference of two squares 165
Properties of Shapes and Solids
Assessment
Initial RAG H tv Task
Objectives egarty 1as RAG
Number
R A G R A G
Name 2D Shapes 822,823
Names of polygons up to 10 sides
Reflective and Rotational Symmetry 827, 828
Proof of angles in a triangle 485, 486
Properties of Triangles
Labelling angles and Parallel Lines 456
Properties of Quadrilaterals 824-826
Identlf)/ 3D shapes 829, 830
aths I:mlnrlm‘mn 45
Faces, Edges and Vertices 831




Year 9 Mathematics

Spring Term A — Foundation Topic List

- Assessment
Objectives Initial RAG Heﬁi::{):s'( RAG
R A G A
Properties of Shapes and Solids
Name 2D Shapes 822,823
Names of polygons up to 10 sides
Reflective and Rotational Symmetry 827, 828
Proof of angles in a triangle 485, 486
Properties of Triangles
Labelling angles and Parallel Lines 456
Properties of Quadrilaterals 824-826
Identify 3D shapes 829, 830
Faces, Edges and Vertices 831
Fractions
Equivalent Fractions 59
Simplifying Fractions 61
Ordering Fractions 60
Converting Mixed and Improper Fractions 63, 64
Four operations with fractions
55-70
Four Operations with Mixed Numbers
Fraction of an amount 77
Basic Probability and Experiments
Theoretical Probability 351,352
Probability of an event not happening 353
Mutually exclusive events 354

Two Way Tables including calculating probabilities

358, 359, 362

Frequency Trees 368, 369

Experimental Probability 356

Relative Frequency 357

Angles

Label angles and sides 456

Angles on straight line 477,478

Angles in 90° 815

Angles around a point 479-481,812-
814

Angles ina Triangle_ 485-487

11 _Maths Foundation 6
Angles in a Quadrilateral 560




Year 9 Mathematics
Spring Term B — Foundation Topic List

Angles
Assessment
Objectives garty RAG
Number
R A G R A G
Angles on Parallel Lines 481 - 483
Solving Equations
Assessment
Objectives garty RAG
Number
R A G R A G
Solving One, Two and Three Step Equations 178 - 183
Solving with Unknowns on Both Sides 184 - 186
Forming and Solving Equations 188
Solving Quadratic Equations wherea =1 230- 232
Solving Linear Simultaneous Equations by Elimination 190-193
Fractions, Decimals and Percentages
Assessment
Objectives garty RAG
Number
R A G R A G
Converting between FDP 82, 83,55
Ordering Fractions, Decimals and Percentages 46, 60
Percentage of Amounts 84-87
Percentage increase and decrease 88, 90
Percentage Multipliers 89
Repeat Percentage Change 91, 92

11. Maths Foundation 47




Year 9 Mathematics

Summer Term A — Foundation Topic List

- Assessment
Objectives Initial RAG HeNgi:\?; '(I:sk RAG
R A G R A G
Fractions, Decimals and Percentages
Converting between FDP 82, 83,55
Ordering Fractions, Decimals and Percentages 46, 60
Percentage of Amounts 84-87
Percentage increase and decrease 88, 90
Percentage Multipliers 89
Repeat Percentage Change 91, 92
Units of Measure
Converting between metric units 691-696
Converting between metric units of area 700-704
Conversion Graphs 712,713
Speed, Distance and Time 716-724
Density, Mass and Volume 725-732
Force, Pressure and Area 734-737
Other Compound Units 738
Maps and Scale Drawings 865-867
Bearings 492-496
Decimals
FDP Conversions 73,74,52,55
Operations with Decimals 47,48,50
3D Shapes
Identify 3D Shapes 829,830
Faces, Edges and Vertices 831
Isometric Drawing 832
Plans and Elevations 836-844

11. Maths Foundation

48




Year 9 Mathematics
Summer Term B — Foundation Topic List

Standard Form

Assessment
Objectives garty RAG
Number
R A G R A G
Converting a number in and out of Standard Form 122,123,124
Multiplying and Dividing Numbers in Standard Form 125, 126
Adding and Subtracting Numbers in Standard Form 127,128
Collecting and Displaying Data
Initial RAG Assessment
I Hegarty Task
Objectives garty RAG
Number
R A G R A G
Sampling Terminology 394
Sampling Techniques — Random, Selective and 396-398
Stratified
Understand and Describe Bias 394
Types of Data 392, 393
Bar Charts — composite and multiple bar charts 425
Drawing and Interpreting pie charts 427-429

11. Maths Foundation
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Year 9 Higher Mathematics Autumn Term A — Topic List

Basic Calculation Skills

Initial RAG

Assessment RAG

Objectives HeNga rty Task
R|A|G umber R | A|G
Basic Calculations 18-23
Multiply and Divide by powers of 10 15, 16
Calculations with negative numbers 40-43
BIDMAS 24
Inverse Operations
Multiply and Divide with Decimals 48-50
Algebraic Expressions
Initial RAG Hegarty Assessment RAG
Objectives Task
R A |G Number R A G
Understand the concepts and vocabulary of algebra
Can define terms, expression, equation, formulae and 154, 155
identity
Collecting Like Terms 156, 157
Laws of Indices 158,173,174
Expanding Single Brackets 160, 161
Substitution 780-784
Factorising linear and two term quadratics/cubics 168, 169
Whole Number Theory
Objectives Initial RAG Hegarty Task | Assessment RAG
R A G Number R A G
Type of Numbers Recap 25, 28
Factors and Multiples 27,33
HCF and LCM 31, 34
Prime Factorisation 29,30
HCF and LCM using Prime Factorisation 32, 35, 36
Sequences
Objectives Initial RAG Hegarty Task | Assessment RAG
R A G Number R A G
Sequences and Patterns
Finding the nth term 197, 198
Tydpﬂesn Pffegly(inces 261-264 .
N’:I:tglrmlzml‘ I(qutr:tliratic sequences (Higher only) 248, 250 u




Year 9 Mathematics

Autumn Term B — Higher Topic List

Approximation and Estimation

- Assessment
Objectives Initial RAG Heﬁi:\{) '(Ie'z:sk RAG
R A G R A G
Rounding to unit, 10, 100../decimal places/significant 17,56, 130
figures
Appropriate degree of accuracy 132
Estimating Calculations 131
Error Intervals 774-777
Upper and Lower Bounds 137-139
Further Algebraic Expressions
- Assessment
Objectives Initial RAG HeNgz:‘i Zz:sk RAG
R A G R A G
Expanding two binomials 162, 163, 166,
Factorise quadratics when a=1 and a>1 223-228
Difference of two squares 165
Properties of Shapes and Solids
- Assessment
Objectives Initial RAG Hel\glz:::a::sk RAG
R A G R A G
Name 2D Shapes 822,823
Names of polygons up to 10 sides
Reflective and Rotational Symmetry 827, 828
Proof of angles in a triangle 485, 486
Properties of Triangles
Labelling angles and Parallel Lines 456
Properties of Quadrilaterals 824-826
Identify 3D shapes 829, 830
Faces, Edges and Vertices 831
12. Maths Higher 52




Year 9 Mathematics

Spring Term A — Higher Topic List

Fractions
Assessment
Objectives garty RAG
Number
R A G R A G
Equivalent Fractions 59
Simplifying Fractions 61
Ordering Fractions 60
Converting Mixed and Improper Fractions 63, 64
Four operations with fractions
65-70
Four Operations with Mixed Numbers
Basic Probability and Experiments
Assessment
Objectives garty RAG
Number
R A G R A G
Theoretical Probability 351, 352
Probability of an event not happening 353
Mutually exclusive events 354
Two Way Tables including calculating probabilities 358, 359, 362
Frequency Trees 368, 369
Experimental Probability 356
Relative Frequency 357
Solving Equations
Assessment
Objectives garty RAG
Number
R A G R A G
Solving One, Two and Three Step Equations 178 - 183
Solving with Unknowns on Both Sides 184 - 186
Solving Quadratic Equations where a > 1 230-234
Solving using Quadratic Formula 241, 242
Solving Quadratics when rearrangement is needed
Completing the Square 238, 239
Solving Linear Simultaneous Equations by Elimination 190-193
12. Maths Higher 53




Year 9 Mathematics

Spring Term B — Higher Topic List

- Assessment
Objectives Initial RAG Heﬁi:\i:?Sk RAG
R A G R A G
Solving Equations
Solving Linear Simultaneous Equations by Elimination 190-193
Solving Quadratic and Linear simultaneous equations 194, 195,217-220
by substitution
Simplifying Algebraic Fractions 229
Solving Algebraic Fractions 187
Calculations with Ratios
Introducing Ratios 329
Sharing in a Given Ratio 332-334
Comparing Ratios 335-338
Percentages
Converting between FDP 82,83,55
Ordering Fractions, Decimals and Percentages 46, 60
Percentage of Amounts 84-87
Percentage increase and decrease 88.90
Percentage Multipliers 89
Repeat Percentage Change 91,92
Angles

Label angles and sides 456
Angles on straight line 477,478
Angles in 90° 815
Angles around a point 479, 480, 481,

812-814
Angles in a Triangle 485-487
Angles in a Quadrilateral 560
Angles in Polygons 561 - 565
Angles on Parallel Lines 481 - 483

12. Maths Higher 54




%Hg Year 9 Mathematics
£/ Summer Term A — Higher Topic List

Units and Measurements

- Assessment
Objectives Initial RAG Heﬁz:x,::Sk RAG
R A G R A G
Converting between metric units 691-696
Converting between metric units of area 700-704
Conversion Graphs 712,713
Speed, Distance and Time 716-724
Density, Mass and Volume 725-732
Force, Pressure and Area 734-737
Other Compound Units 738
Maps and Scale Drawings 865-867
Bearings 492-496
Plane Isometric Transformations
. Assessment
Objectives Initial RAG Heﬁz:x):s'( RAG
R A G R A G
Vertical, Horizontal and basic Diagonal Lines 205
Reflections 639, 640, 641
Vectors 637
Translations wit Vector 638
Rotations 648, 649
Fully describe transformations 656, 657
EX: Enlargements 642-647
EX: Similar Shapes 608-614

12. Maths Higher 55




Year 9 Mathematics

Summer Term B — Higher Topic List

3D Shapes
Assessment
Objectives garty RAG
Number
R A G R A G
Identify 3D Shapes 829,830
Identify faces, edges and vertices 831
Draw 3D objects on isometric paper 832
Plans and elevations 836-844
Standard Form
Assessment
Objectives garty RAG
Number
R A G R A G
Converting a number in and out of Standard Form 122,123,124
Multiplying and Dividing Numbers in Standard Form 125,126
Adding and Subtracting Numbers in Standard Form 127,128
Collecting and Displaying Data
Assessment
Objectives garty RAG
Number
R A G R A G
Sampling Terminology 394
Sampling Techniques — Random, Selective and 396-398
Stratified
Understand and Describe Bias 394
Types of Data 392, 393
Bar Charts — composite and multiple bar charts 425
Drawing and Interpreting pie charts 427-429
Line Graphs for time series data 450-452
12. Maths Higher 56
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Be Positive. Be Respeciful. Be Your Best
- MORE THAN JUST
A SCHOOL
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http://www.youngminds.org.uk/
http://www.nspcc.org.uk/
http://www.4yp.org.uk/contact/
https://www.beateatingdisorders.org.uk/
https://www.youthemployment.org.uk/employment-help-young-people/
https://www.youthemployment.org.uk/employment-help-young-people/
http://www.childline.org.uk/
http://www.askbrook.org.uk/
https://www.icash.nhs.uk/
http://www.amiclear.com/
http://www.hope.org.uk/
http://www.nspcc.org.uk/
https://www.thinkuknow.co.uk/14_plus/
https://www.talktofrank.com/
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https://www.stonewall.org.uk/
https://www.stopthetraffik.org/
http://www.4yp.org.uk/contact/
http://www.doingsmsc.org.uk/british-values/
http://www.doingsmsc.org.uk/british-values/
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AQA CHEMISTRY UNIT 2 structure bonding and properties of matter

CRITERIA SHEET
Lesson Criteria
1 Students should know that:
All e The three states of matter are solid, liquid and gas.

e Melting and freezing take place at the melting point, boiling and condensing
take place at the boiling point.

e The three states of matter can be represented by a simple model. In this
model, particles are represented by small solid spheres. Particle theory can
help to explain melting, boiling, freezing and condensing.

e The amount of energy needed to change state from solid to liquid and from
liquid to gas depends on the strength of the forces between the particles of
the substance. The nature of the particles involved depends on the type of
bonding and the structure of the substance.

e The stronger the forces between the particles the higher the melting point
and boiling point of the substance.

e In chemical equations, the three states of matter are shown as (s), (I) and (g),
with (aq) for aqueous solutions.

Students should be able to:

e predict the states of substances at different temperatures given appropriate
data

e explain the different temperatures at which changes of state occur in terms
of energy transfers and types of bonding

e recognise that atoms themselves do not have the bulk properties of
materials

. e include appropriate state symbols in chemical equations for the reactions in
higher . .
this specification.
HIGHER ONLY

e explain the limitations of the particle theory in relation to changes of state
when particles are represented by solid inelastic spheres which have no
forces between them.

e Know the limitations of the simple model above include that in the model
there are no forces, that all particles are represented as spheres and that
the spheres are solid.

2 When atoms share pairs of electrons, they form covalent bonds. These bonds

ALL between atoms are strong. Covalently bonded substances may consist of small
molecules.
Students should be able to:
¢ draw dot and cross diagrams for the molecules of hydrogen, chlorine, oxygen,
nitrogen, hydrogen chloride, water, ammonia and methane
e represent the covalent bonds in small molecules, in the repeating units of
polymers and in part of giant covalent structures, using a line to represent a single
bond
¢ describe the limitations of using dot and cross, ball and stick, two and three-
dimensional diagrams to represent molecules or giant structures
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¢ deduce the molecular formula of a substance from a given model or diagram in
these forms showing the atoms and bonds in the molecule

erecognise common substances that consist of small molecules from their chemical
formula.

Students should know that:

eSome covalently bonded substances have very large molecules, such as polymers.
eSome covalently bonded substances have giant covalent structures, such as
diamond and silicon dioxide.

*Metals consist of giant structures of atoms arranged in a regular pattern.

*The electrons in the outer shell of metal atoms are delocalised and so are free to
move through the whole structure. The sharing of delocalised electrons gives rise to
strong metallic bonds.

All

Students should know that:
e Metals have giant structures of atoms with strong metallic bonding. This
means that most metals have high melting and boiling points.
e In pure metals, atoms are arranged in layers which allows metals to be bent
and shaped.
e Pure metals are too soft for many uses and so are mixed with other metals
to make alloys which are harder.

Students should be able to :
e explain why alloys are harder than pure metals in terms of distortion of the
layers of atoms in the structure of a pure metal
e Metals are good conductors of electricity because the delocalised electrons
in the metal carry electrical charge through the metal.
e Metals are good conductors of thermal energy because energy is transferred
by the delocalised electrons.

All

Students should know that:

e Substances that consist of giant covalent structures are solids with very high
melting points. All of the atoms in these structures are linked to other atoms
by strong covalent bonds. These bonds must be overcome to melt or boil
these substances.

e Diamond and graphite (forms of carbon) and silicon dioxide (silica) are
examples of giant covalent structures.

e Polymers have very large molecules. The atoms in the polymer molecules are
linked to other atoms by strong covalent bonds. The intermolecular forces
between polymer molecules are relatively strong and so these substances are
solids at room temperature

Students should be able to:

e recognise giant covalent structures from diagrams showing their bonding and
structure.

e recognise polymers from diagrams showing their bonding and structure.

All

When a metal atom reacts with a non-metal atom electrons in the outer shell of the
metal atom are transferred. Metal atoms lose electrons to become positively charged
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ions. Non-metal atoms gain electrons to become negatively charged ions. The ions
produced by metals in Groups 1 and 2 and by non-metals in Groups 6 and 7 have the
electronic structure of a noble gas (Group 0).

The electron transfer during the formation of an ionic compound can be represented
by a dot and cross diagram.

An ionic compound is a giant structure of ions. lonic compounds are held together by
strong electrostatic forces of attraction between oppositely charged ions. These
forces act in all directions in the lattice and this is called ionic bonding.

Students should know that:

e The charge on the ions produced by metals in Groups 1 and 2 and by non-
metals in Groups 6 and 7 relates to the group number of the element in the
periodic table.

Students should be able to :

e draw dot and cross diagrams for ionic compounds formed by metals in
Groups 1 and 2 with non-metals in Groups 6 and 7.

e work out the charge on the ions of metals and non-metals from the group
number of the element, limited to the metals in Groups 1 and 2, and non-
metals in Groups 6 and 7

e deduce that a compound is ionic from a diagram of its  structure in one of
the specified forms

e describe the limitations of using dot and cross, ball and stick, two and three-
dimensional diagrams to represent a giant ionic structure

e work out the empirical formula of an ionic compound from a given model or
diagram that shows the ions in the structure.

e Students should be familiar with the structure of sodium chloride but do not
need to know the structures of other ionic compounds

All

Students should know that:

e lonic compounds have regular structures (giant ionic lattices) in which there
are strong electrostatic forces of attraction in all directions between
oppositely charged ions.

e These compounds have high melting points and high boiling points because
of the large amounts of energy needed to break the many strong bonds.

e When melted or dissolved in water, ionic compounds conduct electricity
because the ions are free to move and so charge can flow.

e Knowledge of the structures of specific ionic compounds other than sodium
chloride is not expected

e Substances that consist of small molecules are usually gases or liquids that
have relatively low melting points and boiling points. These substances have
only weak forces between the molecules (intermolecular forces). It is these
intermolecular forces that are overcome, not the covalent bonds, when the
substance melts or boils.

e The intermolecular forces increase with the size of the molecules, so larger
molecules have higher melting and boiling points. These substances do not
conduct electricity because the molecules do not have an overall electric
charge.

Students should be able:
e to use the idea that intermolecular forces are weak compared with covalent
bonds to explain the bulk properties of molecular substances
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7+8
All

Students should know that:

In diamond, each carbon atom forms four covalent bonds with other carbon
atoms in a giant covalent structure, so diamond is very hard, has a very high
melting point and does not conduct electricity.

In graphite, each carbon atom forms three covalent bonds with three other
carbon atoms, forming layers of hexagonal rings which have no covalent
bonds between the layers. In graphite, one electron from each carbon atom
is delocalised.

graphite is similar to metals in that it has delocalised electrons.

Graphene is a single layer of graphite and has properties that make it useful
in electronics and composites.

Fullerenes are molecules of carbon atoms with hollow shapes. The structure
of fullerenes is based on hexagonal rings of carbon atoms but they may also
contain rings with five or seven carbon atoms. The first fullerene to be
discovered was Buckminsterfullerene (C60) which has a spherical shape.
Carbon nanotubes are cylindrical fullerenes with very high length to diameter
ratios. Their properties make them useful for nanotechnology, electronics
and materials

Students should be able to:

explain the properties of diamond in terms of its structure and bonding.
explain the properties of graphite in terms of its structure and bonding
recognise graphene and fullerenes from diagrams and descriptions of their
bonding and structure

give examples of the uses of fullerenes, including carbon nanotubes
explain the properties of graphene in terms of its structure and bonding.

CHEM
Only

Students should know that:

Nanoscience refers to structures that are 1-100 nm in size, of the order of a
few hundred atoms.

Nanoparticles, are smaller than fine particles (PM2.5), which have diameters
between 100 and 2500 nm (1 x 10-7 m and 2.5 x 10-6 m).

Coarse particles (PM10) have diameters between 1 x 10-5 m and 2.5 x 10-6
m.

Coarse particles are often referred to as dust.

As the side of cube decreases by a factor of 10 the surface area to volume
ratio increases by a factor of 10.

Nanoparticles may have properties different from those for the same
materials in bulk because of their high surface area to volume ratio. It may
also mean that smaller quantities are needed to be effective than for
materials with normal particle sizes.

Nanoparticles have many applications in medicine, in electronics, in
cosmetics and sun creams, as deodorants, and as catalysts.

New applications for nanoparticulate materials are an important area of
research.

Students should consider:
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e advantages and disadvantages of the applications of these nanoparticulate
materials, but do not need to know specific examples or properties other
than those specified.

Students should be able to:
e compare ‘nano’ dimensions to typical dimensions of atoms and molecules.

e given appropriate information, evaluate the use of nanoparticles for a
specified purpose

explain that there are possible risks associated with the use of nanoparticles

10

Students should know that:

There are three types of strong chemical bonds: ionic, covalent and metallic.
e Forionic bonding the particles are oppositely charged ions.
e For covalent bonding the particles are atoms which share pairs of electrons.
e For metallic bonding the particles are atoms which share delocalised
electrons. lonic bonding occurs in compounds formed from metals combined
with non-metals.

e Covalent bonding occurs in most non-metallic elements and in compounds of
non-metals.
e Metallic bonding occurs in metallic elements and alloys.
Students should be able to:
e explain chemical bonding in terms of electrostatic forces and the transfer or
sharing of electrons.

e Use two-dimensional (2D) diagrams and 3D models to:
represent atoms, molecules and ionic structures
represent giant covalent structures
calculate empirical formulae of ionic structures.

SKILLS DEVELOPMENT

All

Visualise and represent 2D and 3D forms including two dimensional representations
of 3D objects

All

Recognise substances as small molecules , polymers or giant molecules from
diagrams showing their bonding

All

Recognise substances as giant structures from diagrams showing their bonding

All

Recognise substances as metallic giant substances showing their bonding

Chemistry

only

Make order of magnitude calculations

Calculate areas of triangles and rectangles, surface areas and volumes of cubes
Recognise and use expressions in standard form

Use ratios fractions and percentages

Make estimates of the results of simple calculations.
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C9 Criteria Sheet
Chemistry of the Atmosphere

The proportions of different gases in the atmosphere

For 200 million years, the proportions of different gases in the atmosphere have been much the same as they are
today:

¢ about four-fifths (approximately 80%) nitrogen

¢ about one-fifth (approximately 20%) oxygen

¢ small proportions of various other gases, including carbon

dioxide, water vapour and noble gases.

The Earth's early atmosphere

Theories about what was in the Earth’s early atmosphere and how the atmosphere was formed have changed
and developed over time. Evidence for the early atmosphere is limited because of the time scale of 4.6 billion
years.

One theory suggests that during the first billion years of the Earth’s existence there was intense volcanic activity
that released gases that formed the early atmosphere and water vapour that condensed to form th oceans. At
the start of this period the Earth’s atmosphere may have been like the atmospheres of Mars and Venus today,
consisting of mainly carbon dioxide with little or no oxygen gas.

Volcanoes also produced nitrogen which gradually built up in the atmosphere and there may have been small
proportions of methane and ammonia.

When the oceans formed carbon dioxide dissolved in the water and carbonates were precipitated producing
sediments, reducing the amount of carbon dioxide in the atmosphere. No knowledge of other theories is
required.

Students should be able to, given appropriate information, interpret evidence and evaluate different theories
about the Earth’s early atmosphere.

How oxygen increased

Algae and plants produced the oxygen that is now in the atmosphere by photosynthesis, which can be
represented by the equation:

6CO, + 6H,O — CgH{20 + 60,

carbon dioxide + water &» glucose + oxygen

Algae first produced oxygen about 2.7 billion years ago and soon after this oxygen appeared in the atmosphere.
Over the next billion years plants evolved and the percentage of oxygen gradually increased to a level that
enabled animals to evolve.

How carbon dioxide decreased

Algae and plants decreased the percentage of carbon dioxide in the atmosphere by photosynthesis.

Carbon dioxide was also decreased by the formation of sedimentary rocks and fossil fuels that contain carbon.
Students should be able to:

e describe the main changes in the atmosphere over time and some of the likely causes of these changes

e describe and explain the formation of deposits of limestone, coal, crude oil and natural gas.

Greenhouse gases

Greenhouse gases in the atmosphere maintain temperatures on Earth high enough to support life. Water
vapour, carbon dioxide and methane are greenhouse gases.

Students should be able to describe the greenhouse effect in terms of the interaction of short and long
wavelength radiation with matter.
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Human activities which contribute to an increase in greenhouse gases in the Atmosphere

Some human activities increase the amounts of greenhouse gases in the atmosphere. These include:
e carbon dioxide
* methane.

Students should be able to recall two human activities that increase the amounts of each of the greenhouse
gases carbon dioxide and methane.

Based on peer-reviewed evidence, many scientists believe that human activities will cause the temperature of
the Earth’s atmosphere to increase at the surface and that this will result in global climate change.

However, it is difficult to model such complex systems as global climate change. This leads to simplified models,
speculation and opinions presented in the media that may be based on only parts of the evidence and which may
be biased.

Students should be able to:

e evaluate the quality of evidence in a report about global climate change given appropriate information

e describe uncertainties in the evidence base

e recognise the importance of peer review of results and of communicating results to a wide range of audiences.

Global climate change

An increase in average global temperature is a major cause of climate change.
There are several potential effects of global climate change.

Students should be able to:
e describe briefly four potential effects of global climate change
e discuss the scale, risk and environmental implications of global climate change.

The carbon footprint and its reduction

The carbon footprint is the total amount of carbon dioxide and other greenhouse gases emitted over the full life
cycle of a product, service or event.
The carbon footprint can be reduced by reducing emissions of carbon dioxide and methane.

Students should be able to:
e describe actions to reduce emissions of carbon dioxide and methane
e give reasons why actions may be limited.

Atmospheric pollutants from fuels

The combustion of fuels is a major source of atmospheric pollutants.

Most fuels, including coal, contain carbon and/or hydrogen and may also contain some sulfur.

The gases released into the atmosphere when a fuel is burned may include carbon dioxide, water vapour, carbon
monoxide, sulfur dioxide and oxides of nitrogen. Solid particles and unburned hydrocarbons may also be
released that form particulates in the atmosphere.

Students should be able to:

e describe how carbon monoxide, soot (carbon particles), sulfur dioxide and oxides of nitrogen are produced by
burning fuels predict the products of combustion of a fuel given appropriate information about the composition
of the fuel and the conditions in which it is used.

Properties and effects of atmospheric pollutants

Carbon monoxide is a toxic gas. It is colourless and odourless and so is not easily detected.

Sulfur dioxide and oxides of nitrogen cause respiratory problems in humans and cause acid rain.
Particulates cause global dimming and health problems for humans Students should be able to describe and
explain the problems caused by increased amounts of these pollutants in the air.
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AQA Chemistry 1: Atomic Structure and the Periodic Table

CRITERIA SHEET

Lesson

Criteria

1
All

4.1.1.1 All substances are made of atoms. An atom is the smallest part of an
element that can exist.

Atoms of each element are represented by a chemical symbol, eg O represents an
atom of oxygen, Na represents an atom of sodium.

There are about 100 different elements. Elements are shown in the periodic table.

Compounds are formed from elements by chemical reactions.

Chemical reactions always involve the formation of one or more new substances,
and often involve a detectable energy change.

Compounds contain two or more elements chemically combined in fixed
proportions and can be represented by formulae using the symbols of the atoms
from which they were formed. Compounds can only be separated into elements
by chemical reactions.

Chemical reactions can be represented by word equations or equations using
symbols and formulae.

Students will be supplied with a periodic table for the exam and

should be able to:

ee use the names and symbols of the first 20 elements in the periodic

table, the elements in Groups 1 and 7, and other elements in this

specification

*e name compounds of these elements from given formulae or

symbol equations

ee write word equations for the reactions in this specification

ee write formulae and balanced chemical equations for the reactions in this
specification.

(HT only) write balanced half equations and ionic equations where appropriate.

All

4.1.1.2 A mixture consists of two or more elements or compounds not chemically
combined together. The chemical properties of each substance in the mixture are
unchanged.

Mixtures can be separated by physical processes such as filtration, crystallisation,
simple distillation, fractional distillation and chromatography. These physical
processes do not involve chemical reactions and no new substances are made.
Students should be able to:

e describe, explain and give examples of the specified processes of

separation

e suggest suitable separation and purification techniques for mixtures when given
appropriate information.

All

4.1.1.3 New experimental evidence may lead to a scientific model being changed
or replaced.

Before the discovery of the electron, atoms were thought to be tiny spheres that
could not be divided.

The discovery of the electron led to the plum pudding model of the atom. The
plum pudding model suggested that the atom is a ball of positive charge with
negative electrons embedded in it.
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The results from the alpha particle scattering experiment led to the conclusion
that the mass of an atom was concentrated at the centre (nucleus) and that the
nucleus was charged. This nuclear model replaced the plum pudding model.
Niels Bohr adapted the nuclear model by suggesting that electrons orbit the
nucleus at specific distances. The theoretical calculations of Bohr agreed with
experimental observations.

Later experiments led to the idea that the positive charge of any nucleus could be
subdivided into a whole number of smaller particles, each particle having the
same amount of positive charge.

The name proton was given to these particles.

The experimental work of James Chadwick provided the evidence to show the
existence of neutrons within the nucleus. This was about 20 years after the
nucleus became an accepted scientific idea.

Students should be able to describe:

- why the new evidence from the scattering experiment led to a change in the
atomic model

- the difference between the plum pudding model of the atom and the nuclear
model of the atom.

Details of experimental work supporting the Bohr model are not required.
Details of Chadwick’s experimental work are not required.

4.1.1.4 The relative electrical charges of the particles in atoms.

In an atom, the number of electrons is equal to the number of protons in the
nucleus. Atoms have no overall electrical charge.

The number of protons in an atom of an element is its atomic number.

All atoms of a particular element have the same number of protons.

Atoms of different elements have different numbers of protons.

Students should be able to use the nuclear model to describe atoms.

All

4.1.1.5 Atoms are very small, having a radius of about 0.1 nm (1 x 10° m).

The radius of a nucleus is less than 1/10 000 of that of the atom (about 1 x 10"%*m).

Almost all of the mass of an atom is in the nucleus.

The relative masses of protons, neutrons and electrons

The sum of the protons and neutrons in an atom is its mass number.

Atoms of the same element can have different numbers of neutrons; these atoms
are called isotopes of that element.

Atoms can be represented by mass number, atomic number and symbol.
Students should be able to calculate the numbers of protons, neutrons and
electrons in an atom or ion, given its atomic number and mass number.

Students should be able to relate size and scale of atoms to objects in the physical
world.

4.1.1.6 The relative atomic mass of an element is an average value that takes
account of the abundance of the isotopes of the element.

Students should be able to calculate the relative atomic mass of an element given
the percentage abundance of its isotopes.

All

4.1.1.7 The electrons in an atom occupy the lowest available energy levels
(innermost available shells). The electronic structure of an atom can be
represented by numbers or by a diagram. For example, the electronic structure of
sodium is 2,8,1 or dot and cross diagrams showing two electrons in the lowest
energy level, eight in the second energy level and one in the third energy level.
Students may answer questions in terms of either energy levels or shells.
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All

4.1.2.1 The elements in the periodic table are arranged in order of atomic (proton)
number and so that elements with similar properties are in columns, known as
groups. The table is called a periodic table because similar properties occur at
regular intervals.

Elements in the same group in the periodic table have the same number of
electrons in their outer shell (outer electrons) and this gives them similar chemical
properties.

Students should be able to:

eexplain how the position of an element in the periodic table is related to the
arrangement of electrons in its atoms and hence to its atomic number

epredict possible reactions and probable reactivity of elements from their
positions in the periodic table

4.1.2.2 Before the discovery of protons, neutrons and electrons, scientists
attempted to classify the elements by arranging them in order of their atomic
weights.

The early periodic tables were incomplete and some elements were placed in
inappropriate groups if the strict order of atomic weights was followed.
Mendeleev overcame some of the problems by leaving gaps for elements that he
thought had not been discovered and in some places changed the order based on
atomic weights.

Elements with properties predicted by Mendeleev were discovered and filled the
gaps. Knowledge of isotopes made it possible to explain why the order based on
atomic weights was not always correct.

Students should be able to describe these steps in the development of the
periodic table.

All

4.1.2.3 Elements that react to form positive ions are metals.

Elements that do not form positive ions are non-metals.

The majority of elements are metals. Metals are found to the left and towards the
bottom of the periodic table. Non-metals are found towards the right and top of
the periodic table.

Students should be able to:

¢ explain the differences between metals and non-metals on the basis of their
characteristic physical and chemical properties. This links to Group 0, Group 1,
Group 7 and Bonding, structure and the properties of matter

¢ explain how the atomic structure of metals and non-metals relates to their
position in the periodic table

¢ explain how the reactions of elements are related to the arrangement of
electrons in their atoms and hence to their atomic number.

4.1.2.4 The elements in Group 0 of the periodic table are called the noble gases.
They are unreactive and do not easily form molecules because their atoms have
stable arrangements of electrons. The noble gases have eight electrons in their
outer shell, except for helium, which has only two electrons.

The boiling points of the noble gases increase with increasing relative atomic mass
(going down the group).

Students should be able to:

e explain how properties of the elements in Group 0 depend on the outer shell of
electrons of the atoms

e predict properties from given trends down the group.
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8 4.1.2.5 The elements in Group 1 of the periodic table are known as the alkali

All metals and have characteristic properties because of the single electron in their
outer shell.
Students should be able to describe the reactions of the first three alkali metals
with oxygen, chlorine and water.
In Group 1, the reactivity of the elements increases going down the group.
Students should be able to:
eexplain how properties of the elements in Group 1 depend on the outer shell of
electrons of the atoms
epredict properties from given trends down the group.

9 4.1.2.6 The elements in Group 7 of the periodic table are known as the halogens

All and have similar reactions because they all have seven electrons in their outer
shell. The halogens are non-metals and consist of molecules made of pairs of
atoms.
Students should be able to describe the nature of the compounds formed when
chlorine, bromine and iodine react with metals and non-metals.
In Group 7, the further down the group an element is the higher its relative
molecular mass, melting point and boiling point.
In Group 7, the reactivity of the elements decreases going down the group.
A more reactive halogen can displace a less reactive halogen from an aqueous
solution of its salt.
Students should be able to:
eexplain how properties of the elements in Group 7 depend on the outer shell of
electrons of the atoms
epredict properties from given trends down the group.

10 4.1.3.1The transition elements are metals with similar properties, which are

Chemistry | different from those of the elements in Group 1.

(Triple)Only Students should be able to describe the difference compared with Group 1 in
melting points, densities, strength, hardness and reactivity with oxygen, water and
halogens.

Students should be able to exemplify these general properties by reference to Cr,
Mn, Fe, Co, Ni, Cu.

4.1.3.2 Many transition elements have ions with different charges, form coloured
compounds and are useful as catalysts.

Students should be able to exemplify these general properties by reference to
compounds of Cr, Mn, Fe, Co, Ni, Cu.
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AQA PHYSICS 3 PARTICLE MODEL OF MATTER

CRITERIA SHEET

‘Recall’ means you have to learn it. ‘Apply’ means it will be on the equation sheet

Lesson

Criteria

1
All

The density of a material is defined by the equation: (to recall and apply)
density = mass
volume
p=m
1%
density, p, in kilograms per metre cubed, kg/m3 mass, m, in kilograms, kg
volume, V, in metres cubed, m3

The particle model can be used to explain

¢ the different states of matter

o differences in density.

Students should be able to recognise/draw simple diagrams to model the difference
between solids, liquids and gases.

Students should be able to explain the differences in density between the different
states of matter in terms of the arrangement of atoms or molecules.

All

Students should be able to recognise/draw simple diagrams to model the difference
between solids, liquids and gases.

Students should be able to explain the differences in density between the different
states of matter in terms of the arrangement of atoms or molecules.

Changes of state

Students should be able to describe how, when substances change state (melt, freeze,
boil, evaporate, condense or sublimate), mass is conserved.

Changes of state are physical changes which differ from chemical changes because the
material recovers its original properties if the change is reversed.

3&4
All

If a change of state happens:

The energy needed for a substance to change state is called latent heat. When a change
of state occurs, the energy supplied changes the energy stored (internal energy) but not
the temperature.

The specific latent heat of a substance is the amount of energy required to change the
state of one kilogram of the substance with no change in temperature.

energy for a change of state = mass x specific latent heat (apply this equation)
E=mlL

energy, E, in joules, ] mass, m, in kilograms, kg specific latent heat, L, in joules per
kilogram, J/kg

Specific latent heat of fusion — change of state from solid to liquid Specific latent heat
of vaporisation — change of state from liquid to Vapour

Students should be able to interpret heating and cooling graphs that include changes of
state.

Students should be able to distinguish between specific heat capacity and specific
latent heat.
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5&6
All

Energy is stored inside a system by the particles (atoms and molecules) that make up
the system. This is called internal energy.

Internal energy is the total kinetic energy and potential energy of all the particles
(atoms and molecules) that make up a system.

Heating changes the energy stored within the system by increasing the energy of the
particles that make up the system. This either raises the temperature of the system or
produces a change of state. If the temperature of the system increases, the increase in
temperature depends on the mass of the substance heated, the

type of material and the energy input to the system.

The following equation applies:

change in thermal energy = mass x specific heat capacity x temperature change
(apply this equation)

AE=mcAS

change in thermal energy, AE, in joules, J mass, m, in kilograms, kg specific heat
capacity, ¢, in joules per kilogram per degree Celsius, J/kg °C temperature change, AS,
in degrees Celsius, °C.

The specific heat capacity of a substance is the amount of energy required to raise the
temperature of one kilogram of the substance by one degree Celsius.

All

The molecules of a gas are in constant random motion. The temperature of the gas is
related to the average kinetic energy of the molecules.

Changing the temperature of a gas, held at constant volume, changes the pressure
exerted by the gas.

Students should be able to:

¢ explain how the motion of the molecules in a gas is related to both its temperature
and its pressure

¢ explain qualitatively the relation between the temperature of a

gas and its pressure at constant volume.

9
Physics
only

A gas can be compressed or expanded by pressure changes. The pressure produces a
net force at right angles to the wall of the gas container (or any surface).
Students should be able to use the particle model to explain how increasing the volume
in which a gas is contained, at constant temperature, can lead to a decrease in
pressure.
For a fixed mass of gas held at a constant temperature: (apply this equation)

pressure x volume = constant

p V =constant

pressure, p, in pascals, Pa
volume, V, in metres cubed, m3

Students should be able to calculate the change in the pressure of a gas or the volume
of a gas (a fixed mass held at constant temperature) when either the pressure or
volume is increased or decreased.

10
Physics
only +
higher

Work is the transfer of energy by a force.

Doing work on a gas increases the internal energy of the gas and can cause an increase
in the temperature of the gas.

Students should be able to explain how, in a given situation eg a bicycle pump, doing
work on an enclosed gas leads to an increase in the temperature of the gas.
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