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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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Knowledge Organiser: GCSE — C4
Chemistry; Chemical Calculations

Conservation of Mass PR
) The Avegadro constant, 6.02 x 10%, is the number of molecules of a
No atoms can be created or made dLU'ln.g substance that make up one mole of that substance.
a chemical reaction, so the mass of the Iron has an A of 56, so 1 mole of iron has a mass of 56g.
i O; 0, hi M, of 32, so 1 mole of has a mass of 32g.
reactants will equal the mass of the SUUELASEl B AR LY A RS S O R A
d Ammonia (NH,) has an M, of 17, so 1 mole of ammonia has a mass of
product. b5
s number of moles = mass in g (of an element or compound )
Reactions can be shown as a word or M Tof e s o)
SymbOl equ.atlon. Moles and Equations
. + i ‘ .d Write a balanced symbol equation for the reaction in which 5.6g of iron
magnes"um Oxygen. magneSlu’m oxiae reacts with 10.65g of chlorine to form iron chloride.
Mg + O > MgO
X Work out the M, of all the substances.
Symbol equations should also be A s Sl A of e s
balanced; they should have the same
number of atoms on each side_ Divide the mass of each substance by its M, to calculate how many moles
of each substance reacted or produced.
moles Fe = 5.6/56 = 0.1
ZMg + ()2 - ZMgO moles Cl = 10.65/35.5 = 0.3
Divide by the smallest number of moles
Fe=0.1 =1 Cl=03 =3
0.1 01
Write down the balanced symbol equation.
Fe + 3Cl
Chlorine exists as Cl; so the whole thing must be multiplied by 2.
2Fe + 3Cl; = 2FeCly
Relative Formula Mass Calculating Percentage Mass of an Element | During a reaction the mass can change. If one of the
: in a Compound reactants is a gas, the mass can go up.
The relative formula mass percentage mass of an element in a Eg.
gl ™ magnesium + oxygen -> magnesium oxide
M,) is the sum of all the compound d
relative atomic masses of ber of f that el
z (A') A xR e;:o: :.::‘Z:m;oitn: smens Oxygen from the air is added to the magnesium
the atoms in the formula- (making the product) which will be heavier in mass.
Examples: Find the percentage mass of oxygen in >
magnesium oxide. L
HCI
A, of magnesium = 24 A, of oxygen = 16
A of H=1 M, of MgO = 24 + 16
A of Cl = 35.5 =40
M,of HCI =1 + 355 = 36.5 %mass-% -1%-0.4 0.4 x 100 = 40%
' If one of the products is a gas, the mass can go
H.SO, o
8-
A of H=1 sodium carbonate - sodium oxide + carbon dioxide
A Of S - 32 Conservation of Mass
’ Show that mass is conserved in a reaction. When sodium carbonate is thermally decomposed,
A of O = 16 carbon dioxide gas is produced and released into the
2Mg + 0, = 2MgO atmosphere.
M. of Hz2S04 = (1 % 2) + 32 + | (5. 24y 4 (2 x 16) = 2(24 + 16)
(16xt,) 48 + 32+ 2 x 40
80 -+ 80
M, of HSO, = 2 + 32 + 64 ) )
Total M, on the left-hand side of the equation
M,of H 250, = 98 is the same as the M, on the right-hand side.
Calculate the mass of the product.
6g of magnesium reacts with 4g of oxygen:
6 + 4 = 10g of magnesium oxide

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.

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

o

' reduction by gain of electrons

v

Acid+metal = salt + hydrogen Cu2+ + Mg » Cu + Mg2+

potassium  most reactive K Acid + alkali = salt + water | T
di Na " .
sol fu: - Acid + insoluble base > salt + water oxidation by loss of electrons
calau
T Ma Acid + carbonate - salt + water + carbon dioxide
o Key Terms Definitions
aluminium Al
carbon = Oxidation The loss of electrons from an atom OR when an atom
o HT: OILRIG by
e ;e e.g. 2HCI + Mg > MgCIZ +H2 Reduction The opposite to oxidation, when an atom gains
t n . . Ty
| : ol Magneswm is oxidised electrons OR when an atom loses an oxygen atom
e
hydrogen H Mg 9 Mg2+ +2e” REDOX Reaction | A reaction where one atom is oxidised and another
atom is reduced
copper Cu
silver Ag
Id Au H H H
2 _ Hydrochloric Acid = Chlorides Other methods of extraction
platinum  least reactive Pt The amount of some metals is running out, this means people are
HOL finding new ways to extract metals like copper.
Phytomining uses plants to absorb copper from the soil, the
itri 1 H plants are then burnt and the copper extracted.
Bioleaching involves using bacteria to make a leachate that
Nitric Acid -> Nitrates TS P i L T
Reactivity depends on HN 03 contains metal compounds.
tendency to form metal ion : . Scrap iron can also be used to displace copper from a solution.
Sulphuric Acid > Sulphates Oxidation Reactions
S When working out whether a reaction is oxidation or reduction:
H:z 04. in terms of electrons, remember OILRIG. This stands for
6 } oxidation is loss and reduction is gain.
- —
-8 — B -
- HT - Oxidation Reactions of Acids
) R P . P re p a rat 1 o n Of When an acid reacts with a metal a salt and hydrogen are
Aand C are Cations (Positive lons) produced. t:rl e;ample the symbol the symbol equation for an acid
B and D are Anions (Negative lons) reacting with lithium is:
e a dry sample of a 21+ 2401 2oy
I b I I In this reaction, lithium has been oxidised because it has lost an
SO u e Sa t electron to form a +1 ion and hydrogen has been reduced from a
+1ion to a hydrogen molecule.
HT: OILRIG

Oxidation Is Loss of electrons

Reduction Is Gain of electrons //BChoose correct acid

b =

Add base to excess

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

Metal + acid = Metal salt + Hydrogen

warm

2 .
Filter off excess

Evaporate off water

Testing for

hydrogen

Reactions of Metals Reactivity  |An arrangement of metals in
When a metal reacts with water it produces a metal hydroxide and hydrogen series order of reactivity
gas. - -
The more reactive the metal is, the more vigorous the reaction. For example: Displacement Reaction where a more reactive
Lithium + Water > Lithium Hydroxide + Hydrogen - element takes the place of a less

You see a similar pattern for the reaction between metals and acids however reaction ) i
the products in these reactions are different, in this case you will make a salt reactive element in a com pound
and water, the salt will depend on the type of acid that you have used. A A A

Lithium + Hydrochloric Acid < Lithium Chloride + Water Oxidation ikeactioniin WhICI‘? a substance
If sulphuric acid is used the salt made will be a sulphate, if nitric acid is used the loses electrons (galns oxygen)
salt will be a nitrate. . . .
Metals also react with oxygen to form metal oxides; in this reaction the metal Reduction Reaction in which a substance
donates electrons to the oxygen. This means the metal is oxidised as it has lost gains electrons (loses oxygen)
electrons. The oxygen is reduced as it has gained electrons. 2

i : s A rock from which a metal can be
Extraction of Metals extracted for profit
A metal ore is a compound found in rock, dug out of the ground, that contains R A .
enough metal that it is economical to extract it. For example, magnesium Acid Solution er_h g pl__' less than 7’
oxide. In order for us to use the magnesium we need to extract it from the produces H™ ions in water
oxide. g . ‘
Metals more reactive than carbon are extracted from their ore using Alkali Solution with a pH .more than 7’
electrolysis. produces OH" ions in water
Metals which are less reactive than carbon are extracted from their ore using A Di lved i
reduction (by adding carbon). Reduction is the removal of oxygen as seen in queous issolved in water
the example.
Example: Iron Oxide + Carbon = Iron + Carbon Dioxide

The least reactive metals such as gold and silver are found on their own—
they do not form a compound. This means they do not need to be extracted
from their ore.




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
2 o 10

Electrons Oxidation
Equation Stoichiometry
Concentration Displacement
Formula Neutralisation
Reactivity Alkali
Extraction pH

Excess Dissociation

(In)Soluble lonise
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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.

lons Electrolysis
lonic Half Equation
Extracting Electrode
Positive Electrolyte
Negative Anode
Aqueous Cathode
Reactivity Oxidation
Solution

Reduction
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Chemistry; Energy Changes

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.
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Temperature Exothermic

Thermal Endothermic

Reactants Activation energy
Combustion Catalyst

Absorbed Enthalpy Change
Energy Thermal Decomposition
Positive Bond Energy

Negative Neutralisation




Knowledge Organiser: GCSE — C8
Chemistry; Rates and Equilibrium

Episode 1 - Episode 2 — Surface area
Measuring Rate Collision theory

To measure the rate of a reaction you For a reaction to happen More particles
can: reactants must: available to
. :\lnsee:s:;e how fast the reactants are collide with enough energy sact_ .
- . ore frequent
* Measure how fast the products are (activation energy) collisions
made
QPO —>  rorn
e.g. Measure mass lost due to
gas formed D0 — -0 Temperature
More CO; formation
e U= ] A successful collision is one )
7\\_ =3 that leads to a reaction Particles move faster.
< 5___ s So they collide more frequently.
‘;‘E‘E&’/ ] 4 ) ) Particles collide with more energy.
wme So to increase the rate of a reaction -
B So more of the collisions are successful.
you must either

‘ e.g. Measure volume of gas made « Increase the frequency of

— . collisions Do e
i I ; * Increase the energy of the > V4 % ;
i collisions @_9
§| * Decrease the energy needed o
( 3 escton matie for a collision to be successful b empersrs b Ase

ighar concentration
sl

total

Episode 3 - Factors e
affecting rate

gradient becomes zero
shows reaction has stopped
i.e. no more gas is produced

fower temparature.

Volume of gas (cm®*)

time from start of reaction

.
Concentration and |
Rate = volume of gas + time Catalvsts
e Pressure Y
® o | Lower th
e.g. Measure time for insoluble More particles o wer the energy
roduct to form in th - naeded for
p in the same Q successful collisions.
reecion kst Space. (Activation energy)
; (Stoepost Sope) More frequent Not used up.
B - : collisions Biological catalysts
* 3 are called enzymes
Collision Theory- in more detail Concentration Collision Theory in more detail Temperature
If the concentration of a solution is increased then there are more When you increase the temperature of something the particles will move
particles in a given volume, therefore collisions are more around faster, this increases the frequency of the collisions. As well as that, as
frequent and the chemical reaction is faster. Concentration is the particles are moving faster the particles collide with more energy making it
directly proportional to rate of reaction ( if you double the more likely that collisions exceed the activation energy.
concentration you double the rate
o e 2 o
g ® e ! s Collision Theory in more detail Surface Area
> e g When you increase the surface area of a solid (you cannot increase the surface
! ® ‘.f‘ o5 area of a liquid or gas). You increase the number of particles that are available for
[— o — collision, the‘refore increasing the frequency of collisions therefore increase the
rate of reaction.
e
Collision Theory in more detail Catalysts
A catalyst is a substance which speeds up a chemical reaction 220 ,.J )'
without being used up. It speeds up a reaction because it lowers the ® ,’ oo ;
activation energy by providing an alternative pathway and this 0 20 2 ’):.
means that there are more successful collisions and a faster 20 P,
reaction. @ - Akt Patice D + Veatr Mcimcte @ + Magresim Aom

The effect of a catalyst is shown on the reaction profile below:

Collision Theory- in more detail gas pressure

Eragy 8 Actvelon Enemy If the reaction is carried out in the gaseous state, then increasing the pressure will
o increase the rate of reaction. If there are more particles in a given volume of gas, then
171 | 4 Actaton Enagy collisions will be more frequent and therefore the reaction will be faster.
| || wcateyse
| vt <
I N .
o ? L~
Prodes v §
. P
s ut W9
0 Low prossare [ a—
Catalysts are not included in a chemical equation as they are Enzymes
notused up in a chemical reaction. Enzymes are biological catalysts, they speed up chemical reactions in biological systems for
le in digestion in animals. Unlike catal have an opti temperature

where they work best, this is usually around 37

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.
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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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