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Chemistry; Chemical Calculat
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How do we use Knowledge Organisers in
Chemistry

How can you use knowledge organisers at home to help us?

. Retrieval Practice: Read over a section of the knowledge organiser, cover it up and then write down
everything you can remember. Repeat until you remember everything.
. Flash Cards: Using the Knowledge Organisers to help on one side of a piece of paper write a question,

on the other side write an answer. Ask someone to test you by asking a question and seeing if you know
the answer.

. Mind Maps: Turn the information from the knowledge organiser into a mind map. Then reread the mind
map and on a piece of paper half the size try and recreate the key phrases of the mind map from memory.

*  Sketch it: Draw an image to represent each fact; this can be done in isolation or as part of the mind
map/flash card.

* Teach it: Teach someone the information on your knowledge organiser, let them ask you questions and
see if you know the answers.

How will we use knowledge organisers in Chemistry?
*  Test: We will do regular low stakes tests to check your ability to retrieve information from memory.

. Mark our answers: Once you have done a low stake test you can mark your work using the knowledge
organiser.

. Improve our work: Once you have finished a piece of work you may be asked to check your
knowledge organiser to see if there is any information on it that you could add into an answer.

Term | Topic/s | Yeargroup _
1 c4 11

Mass Relative Formula Mass
Balanced Conservation
Equation Concentration
Concentration Limiting Reactants
Calculate Composition

Solution Mole

Percentage Avagadro

Element Solute




Knowledge Organiser: GCSE — C5
Chemistry; Chemical Changes

4

Acid+metal = salt + hydrogen

Acid + alkali = salt + water

Acid + insoluble base > salt + water
Acid + carbonate = salt + water + carbon dioxide

potassium most reactive
sodium

caldum

‘ 7 9 10 11 12 13 14

acidic

neutral alkaline

Acids produce H*ions
Alkalis produce OH-ions

HT: OILRIG

e.g. 2HCl + Mg > MgCl, +H,
Magnesium is oxidised

Mg 2> Mg?*+2e"

H*(aq)+ OH (5q) 2 H,0,

magnesium Mg
aluminium al
carbon =
zinc Zn

iron Fe

tin Sn

lead Pb
hydrogen H

copper Cu

silver Ag

gold Au

platinum  least reactive Pt

Reactivity depends on
tendency to form metal ion

Hydrochloric Acid = Chlorides HT: Strong and Weak acids

HcCl
Nitric Acid - Nitrates
HNO, —
Sulphuric Acid - Sulphates saoto 2
HQSO+ 0.00010 4.0

é ‘%@ — - m
A and C are Cations (Positive lons)
B and D are Anions (Negative lons)
s e
e ST
w HT: OILRIG
=

Oxidation Is Loss of electrons

\\_(Reductlon Is Gain of electrons >/

= S

Metal + Oxygen = Metal Oxide
Metal + Water = Metal Hydroxide + hydroge

Metal + acid > Metal salt + Hydrogen

RP: Preparation of

;0 ﬂ
o° ©
[ weakacid_|

a dry sample of a
soluble salt

4
Choose correct acid Evaporateroff waten

L =

Add base to excess

Filter off excess

Reactivity series An arrangement of metals in order of reactivity
. . Reaction where a more reactive element takes the place of a less reactive
Displacement reaction .
element in a compound
Oxidation A reaction in which a substance loses electrons (gains oxygen)
Reduction Reaction in which a substance gains electrons (loses oxygen)
Ore A rock from which a metal can be extracted for profit
Acid Solution with a pH less than 7; produces H* ions in water
Alkali Solution with a pH more than 7; produces OH" ions in water
Aqueous Dissolved in water
Strong acid Acid in which all the molecules break into ions in water
. Acid in which only a small fraction of the molecules break into ions in
Weak acid
water
Dilute A solution in which there is a small amount of solute dissolved
Concentrated A solution in which there is a lot of solute dissolved
Neutralisation A reaction that uses up some or all of the H* ions from an acid
Electrolysis Decomposition of ionic compounds using electricity
Electrolyte A liquid that conducts electricity
Discharge Gain or lose electrons to become electrically neutral
Electrodes that allow electrolysis to take place but do not react
Inert electrodes
themselves




How do we use Knowledge Organisers in
Chemistry

How can you use knowledge organisers at home to help us?

. Retrieval Practice: Read over a section of the knowledge organiser, cover it up and then write down
everything you can remember. Repeat until you remember everything.
. Flash Cards: Using the Knowledge Organisers to help on one side of a piece of paper write a question,

on the other side write an answer. Ask someone to test you by asking a question and seeing if you know
the answer.

. Mind Maps: Turn the information from the knowledge organiser into a mind map. Then reread the mind
map and on a piece of paper half the size try and recreate the key phrases of the mind map from memory.

*  Sketch it: Draw an image to represent each fact; this can be done in isolation or as part of the mind
map/flash card.

* Teach it: Teach someone the information on your knowledge organiser, let them ask you questions and
see if you know the answers.

How will we use knowledge organisers in Chemistry?
*  Test: We will do regular low stakes tests to check your ability to retrieve information from memory.

. Mark our answers: Once you have done a low stake test you can mark your work using the knowledge
organiser.

. Improve our work: Once you have finished a piece of work you may be asked to check your
knowledge organiser to see if there is any information on it that you could add into an answer.

Term | Topic/s | Yeargroup _
1 c4 11

Mass Relative Formula Mass
Balanced Conservation
Equation Concentration
Concentration Limiting Reactants
Calculate Composition

Solution Mole

Percentage Avagadro

Element Solute




Knowledge Organiser: GCSE — C8
Chemistry; Rates and Equilibrium

Factors which affect Rate of Reaction Changing Conditions-Le Chateller’s principle- Higher Tler
Being able to slow down and speed up chemical reactions is The Haber process Is a good example to explain Le Chatelier's principle, the equation for the
important in everyday life and in industry. We can change the rate Haber process is shown below. The reaction is carried out In the gaseous state. Remember this
of a reaction by: Is one of many reactions but the principles always stay the same.

- Changingtemperature

- Changing pressure

- Changing the concentration of asolution
- Changing the surface area

- Adding a catalyst

Endothermic in this direction N2 + 3H2 < 2NH3 Exothermic in this direction

Condition Change Effect
Increase the temperature Shifts the equilibrium to the left as this isthe
endothermic direction. The amount of
Can go in both directions. reacrtants increases.

Decrease the temperature Shifts the equilibrium to the right as this isthe

exothermic direction. The amopunt of product
A+Bq—C+D increases

Increase the concentration Equilibrium shifts to the right tomake

If a reaction is exothermic in of reactants more product, to reach equilibrium again

one direction it is Increase the concentration Equilibrium shifts to the leftto reach

endothermic in the other of producs e cncmdeatcbir. el

direction. Increase the pressure in the | Equilibrium shifts to the right, where there
gas are fewer molecules of gas, thiswill

decrease the pressure.

endothermic (in forward reaction)

hydrated copper(l) = anhydrous copper(ll) + water Decrease the pressure in Shifts the equilibrium to the leftas there
sulfate (blue) sulfate (white) i
CusO,5HO = CusO, + SHO the gas are more gas molecules on that side of the
& exothermic (in reverse reaction) equa!'°n'

In a closed system (where nothing
can get in or out) an equilibrium

is reached where the rate of

reaction is the same in both

directions. Key Terms Definitions
|
1) A+B w— reactants only at start of reaction Equilibrium A reaction that is reversible
A s i [l T B IS Le Chatelier’s A principle which states, *If a system Is at equilibrium and a
3) A+B "Gummb C+D  rateof <bmmmincreases as C+D build up principle change Is made to any of the conditions, then the system

rate of mmmp> siows down as reactants get used up

responds to counteract the change”

4) A+B S C+D eventually the rates of wmmp and <gemmm are the same

At equilibrium:

Dynamic An equilibrium where the forward and backward reactions
Equilibrium are happening at the same rate

* Rate of forward reaction =

rate of reverse reaction.
* Mount of products and
reactants don’t change.

Equilibrium- Changing Conditions-Higher tier
The amounts of all the reactants and products at equilibrium
depend on the conditions of the reaction. For example if we change
forward reaction: things like temperature, concentration of a reactant or product
2502 + Oz > 2505 and pressure in gases.

rates are equal

at equilibrium

rate

The French scientist Le Chatelier devised a principle to explain how

feverse reaction: equilibrium reactions, respond to a change in conditions, it states
2S04 = 280, + Oy, th t
at:

time

“If a system is at equilibrium and a change is made to any of the
conditions, then the system responds to counteract the change”

Measuring Rate of Reaction-Higher Tier

// [ For example if the temperature is raised the equilibrium will shift to
7 = try to cool the surroundings down.

The gradient of a volume or mass/time graph will give you the rate of reaction at a given point. However
when the line is a curve you need to draw a tangent to measure the gradient. To draw a tangent follow the

following steps
1. Line you ruler up across your graph, so that it touches the line on the point that you want to find out the . o
gradient
2. Adjust the ruler until the space between the ruler and the curve is equal on bothsides
3. Draw the line and pick two easy pints that will allow you tocalculate the  gradient of the line. %‘. |
Calculating the Mean Rate of Reaction -Higher Tier
To calculate the mean rate of reaction from a graph you need to pick two y values on the {

graph and two x values, subtract the largest from the smallest and the divide the value on
the y axis by the valued on the xaxis.

Leave blank to allow students to glue.




How do we use Knowledge Organisers in
Chemistry

How can you use knowledge organisers at home to help us?

. Retrieval Practice: Read over a section of the knowledge organiser, cover it up and then write down
everything you can remember. Repeat until you remember everything.
. Flash Cards: Using the Knowledge Organisers to help on one side of a piece of paper write a question,

on the other side write an answer. Ask someone to test you by asking a question and seeing if you know
the answer.

. Mind Maps: Turn the information from the knowledge organiser into a mind map. Then reread the mind
map and on a piece of paper half the size try and recreate the key phrases of the mind map from memory.

*  Sketch it: Draw an image to represent each fact; this can be done in isolation or as part of the mind
map/flash card.

* Teach it: Teach someone the information on your knowledge organiser, let them ask you questions and
see if you know the answers.

How will we use knowledge organisers in Chemistry?
*  Test: We will do regular low stakes tests to check your ability to retrieve information from memory.

. Mark our answers: Once you have done a low stake test you can mark your work using the knowledge
organiser.

. Improve our work: Once you have finished a piece of work you may be asked to check your
knowledge organiser to see if there is any information on it that you could add into an answer.

i C8 11

Frequency Le Chatelier’'s Principle
Collisions Catalyst

Volume Equilibrium
Concentration Neutralisation
Temperature pH

Pressure lons

Energy Activation energy

Rate Reaction Profile
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Knowledge Organiser
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How do we use Knowledge Organisers in
Chemistry

How can you use knowledge organisers at home to help us?

. Retrieval Practice: Read over a section of the knowledge organiser, cover it up and then write down
everything you can remember. Repeat until you remember everything.
. Flash Cards: Using the Knowledge Organisers to help on one side of a piece of paper write a question,

on the other side write an answer. Ask someone to test you by asking a question and seeing if you know
the answer.

. Mind Maps: Turn the information from the knowledge organiser into a mind map. Then reread the mind
map and on a piece of paper half the size try and recreate the key phrases of the mind map from memory.

*  Sketch it: Draw an image to represent each fact; this can be done in isolation or as part of the mind
map/flash card.

* Teach it: Teach someone the information on your knowledge organiser, let them ask you questions and
see if you know the answers.

How will we use knowledge organisers in Chemistry?
*  Test: We will do regular low stakes tests to check your ability to retrieve information from memory.

. Mark our answers: Once you have done a low stake test you can mark your work using the knowledge
organiser.

. Improve our work: Once you have finished a piece of work you may be asked to check your
knowledge organiser to see if there is any information on it that you could add into an answer.

(e e’ R | e |
2 ) 11
eTy——

Organic Fractional

Property Distillation
Cracking Alkane/ene
Property Homologous Series
Fraction Viscosity

Fossil Fuel Volatility

Column Hydrocarbon

Combustion Saturated
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How do we use Knowledge Organisers in

& ' Chemistry

How can you use knowledge organisers at home to help us?

* Retrieval Practice: Read over a section of the knowledge organiser, cover it up and then write down
everything you can remember. Repeat until you remember everything.
* Flash Cards: Using the Knowledge Organisers to help on one side of a piece of paper write a question,

on the other side write an answer. Ask someone to test you by asking a question and seeing if you know
the answer.

* Mind Maps: Turn the information from the knowledge organiser into a mind map. Then reread the mind
map and on a piece of paper half the size try and recreate the key phrases of the mind map from memory.

»  Sketch it: Draw an image to represent each fact; this can be done in isolation or as part of the mind
map/flash card.

* Teach it: Teach someone the information on your knowledge organiser, let them ask you questions and
see if you know the answers.

How will we use knowledge organisers in Chemistry?

*  Test: We will do regular low stakes tests to check your ability to retrieve information from memory.

* Mark our answers: Once you have done a low stake test you can mark your work using the knowledge
organiser.

* Improve our work: Once you have finished a piece of work you may be asked to check your
knowledge organiser to see if there is any information on it that you could add into an answer.




Knowledge Organiser: GCSE — C11
Chemistry; The Earth’s Atmosphere

What is the atmosphere?

The air around us is called IS
the atmosphere. The

atmosphere is a mixture

of gases that surrounds

the Earth. It is mainly ‘ 78%

two elements, nitrogen nitrogen, N,
and oxygen. There are

smaller amounts of other

substances, including

1% argon, Ar

0.04% carbon
dicxide, CO

Earth Structure

Inner Core:Solid iron and nickel
Outer core: Liquid layer of iron and
nickel

Mantle:classed as a liquid,
Crust:Land is made of continental
crust, made mostly from granite. The
layer beneath the ocean bed is made
of oceanic crust, which is made mainly
from basalt.

A
carbon dioxide and argon,
Earth's prebiotic atmosphaere Earth's modern atmosphero
H, 1 O oo, A, ",
47":"'““‘“'» \ 0, « OWGErY
\ \ £
" 4 (o)
NV

D 200 Lreysageta Britirns, ne

Comparison of Earth's prebiotic and modern atmospheres.
Before life began on the planet, Earth's atmosphere was
largely made up of nitrogen and carbon dioxide gases. After
photosynthesizing organisms multiplied on Earth's surface and
in the oceans, much of the carbon dioxide was replaced with

oxygen.

Causes and Effects of Climate Change

Rapid industrialization

|

The Greenhouse Effect

The Earth has a layer of gases called the Greenhouse layer. These gases,
which include carbon dioxide, methane and water vapour, maintain the
temperature on Earth high enough to support life.

The greenhouse layer allows the short wave infrared radiation emitted by the
Sun to pass through it but absorbs the long wave infra red radiation which is
emitted by the Earth. This is how it insulates the Earth.

Some human activities increase the amounts of greenhouse gases in the
atmosphere. These include:

* combustion of fossil fuels
 deforestation

* methane release from farming
* more animal farming (digestion,
waste decomposition)

There are two competing theories. 1. that Earth’s
water might have been captured from asteroids and
comets that collided with the planet. 2.Tthat water
was always present in the rocks of the Earth’s mantle
and was gradually released to the surface through
volcanoes.

Fossil fuels

Coal, 0il, and gas are energy resources that were formed millions

of years ago. That is why they are called fossil fuels. Oil and gas are
made from the fossilised remains of sea creatures. Coal is the fossilised
remains of trees.

Coal, 0il, and gas are non-renewable. That doesn't mean that you
can't use them again. It means that you cannot easily get more of

them when we have used them up.

Carbon Cycle

phatosynthesis

’C-um ng fossil fuels

dissolving and

photosynthesis

respiration and
coming out of solution

‘carbon compounds:
dissolved in oceans
and part of sea hfe

Elements - only one type of atom in the particle

78% nitrogen N, molecules (about 80% or “/sths)

important to plants if not of direct use to us!

21% oxygen O, molecules (about 20% or 1/sth) , rather
important for respiration!

1% argon Ar atoms ("/4qgth), plus traces of other Group 0
Noble Gases (He, Ne, Kr, Xe atoms)

Leave blank to allow students to glue.



How do we use Knowledge Organisers in
Chemistry

How can you use knowledge organisers at home to help us?

. Retrieval Practice: Read over a section of the knowledge organiser, cover it up and then write down
everything you can remember. Repeat until you remember everything.
. Flash Cards: Using the Knowledge Organisers to help on one side of a piece of paper write a question,

on the other side write an answer. Ask someone to test you by asking a question and seeing if you know
the answer.

. Mind Maps: Turn the information from the knowledge organiser into a mind map. Then reread the mind
map and on a piece of paper half the size try and recreate the key phrases of the mind map from memory.

*  Sketch it: Draw an image to represent each fact; this can be done in isolation or as part of the mind
map/flash card.

* Teach it: Teach someone the information on your knowledge organiser, let them ask you questions and
see if you know the answers.

How will we use knowledge organisers in Chemistry?
*  Test: We will do regular low stakes tests to check your ability to retrieve information from memory.

. Mark our answers: Once you have done a low stake test you can mark your work using the knowledge
organiser.

. Improve our work: Once you have finished a piece of work you may be asked to check your
knowledge organiser to see if there is any information on it that you could add into an answer.

2 C13 11

Atmosphere Greenhouse
Gases Evolution
Million Enhanced
Changes Consequences
Life Emitted
Absorb Desalination
Combustion Effluent

Human Activity Vapour
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How do we use Knowledge Organisers in
Chemistry

How can you use knowledge organisers at home to help us?

. Retrieval Practice: Read over a section of the knowledge organiser, cover it up and then write down
everything you can remember. Repeat until you remember everything.

. Flash Cards: Using the Knowledge Organisers to help on one side of a piece of paper write a question,
on the other side write an answer. Ask someone to test you by asking a question and seeing if you know
the answer.

. Mind Maps: Turn the information from the knowledge organiser into a mind map. Then reread the mind
map and on a piece of paper half the size try and recreate the key phrases of the mind map from memory.

*  Sketch it: Draw an image to represent each fact; this can be done in isolation or as part of the mind
map/flash card.

* Teach it: Teach someone the information on your knowledge organiser, let them ask you questions and
see if you know the answers.

How will we use knowledge organisers in Chemistry?
*  Test: We will do regular low stakes tests to check your ability to retrieve information from memory.

. Mark our answers: Once you have done a low stake test you can mark your work using the knowledge
organiser.

. Improve our work: Once you have finished a piece of work you may be asked to check your
knowledge organiser to see if there is any information on it that you could add into an answer.
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Ore Purification
Resources Sedimentation
Mining Bioleaching
Finite Phytomining
Pure Comparative
Sewage Incineration
Recycle Sterilising

Reuse Sustaining




