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How to use this resource
• This revision cram covers the basics from each topic. It is not 

everything from each topic.
• Use it alongside your 100% sheets and practice questions.
• Make flashcards from the information
• There are 3 required practical to learn. You WILL be tested on 

at least 1 of them
– Learn equipment needed, why you need it, what to control, what to 

measure.
• Make sure you can do the ‘Can you…?’ questions at the end 

of each section. If not spend time revising these.
• Do not be vague with your answers. Be detailed and specific



Atomic Structure

Sub-atomic Particle Mass Charge

Proton 1 +1

Neutron 1 0

Electron Almost 0 -1



Electrons = Protons
so all atoms are neutral

Neutrons = Top – Bottom

= 12- 6 = 6

The 6 electrons follow the 2,8,8 rule

2 in first shell or energy level

4 in next shell or energy level

2 shells (or energy levels) means Carbon is in period 2

4 electrons in the outer shell means Carbon is in group 4



Group 1

Alkali 
metals

Group 7

Halogens

metals

non-
metals

each element has a mass number 
(relative atomic mass) and atomic 
number (proton number)

Each row 
is a 
�period�, 
and each 
column is 
a 
�group�

1

2

3

4

5

6

7



Mendeleev

• Sorted the elements into groups of 
similar activity and properties

• Through this sorting he noticed some 
groups had more elements than 
others

• He left gaps in his table for the 
missing elements and he correctly 
predicted what their properties 
would be when they were discovered



Group 1 – Alkali Metals
• All have 1 electron in their outer shell and want to lose it to make a 1+ ion
• All react in a similar way with water but reactivity INCREASES down the group.
• All are dull grey, soft metals
• All react with air so are stored under oil

K

Li

Na

in
cr

ea
se

 in
 re

ac
tiv

ityReactivity INCREASES down the group because;
• As the number of energy levels (shells) increase the 

negative electrons get further away from the positive 
nucleus
• There is less attraction between the two

• As there are more energy levels (shells) the inner shells 
shield the outer electrons from the positive nucleus
• There is less attraction between the two

• These 2 points mean the outer electrons are less 
attracted to the nucleus and therefore more easily lost 
when there are more shells.



Group 7 – The 
Halogens

• All have 7 electrons in their outer shell and want to gain an electron to make a 1- ion
• All react in a similar way with water but reactivity DECREASES down the group.
• All can be considered poisonous and can be used in small amounts as disinfectants to kill 

bacteria
• Iodine sublimes – It turns directly from a grey solid to a purple gas (no liquid step)

Reactivity DECREASES down the group because;
• As the number of energy levels (shells) increase the 

negative electrons get further away from the positive 
nucleus
• There is less attraction between the two

• As there are more energy levels (shells) the inner shells 
shield the outer electrons from the positive nucleus
• There is less attraction between the two

• These 2 points mean the outer electrons are less 
attracted to the nucleus and therefore less likely to join 
the outer shell
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Group 0 – The Noble Gases
helium
2

neon
2,8

argon
2,8,8

• All are unreactive as they already 
have a full outer shell of electrons

• Used for purposes that do not 
require a reaction
• In light bulbs where the hot metal 

might react with the oxygen in the 
air

• In welding as an Argon gas blanket to 
prevent fires when using very high 
temperature

• Helium in balloons is it is very light
• Neon is signs as it glows when 

electricity is passed through it



Structure of the Atom

1897 – electron              1920 - Proton                        1930 - Neutron

You need to learn key discoveries and how our understanding 
changed over time with experimental results



Scientific or Standard Form

• Used for measuring the very big or the very small
• 1mm = 0.001m = 1 X10-3m
• 1µM  = 0.000001m = 1 X 10-6m
• 1nM  = 0.000000001m = 1 X10-9m
• 1pM  = 0.000000000001m= 1 X 10-12m

Approximate 
radius of a 

atom

Approximate 
radius of a 

nucleus

Each of these standard 
form values are to 1 

significant figure



ISOTOPES are different forms of the same element with the 
same number of protons but different number of neutrons

Calculate Relative Isotopic Mass by using percentages
RIM = (%1 X mass-1) + (%2 x mass-2) = then divide by 100



Can you...?
• Name the 3 sub-atomic particles and describe location, mass and charge
• Calculate the isotopic mass from isotopes and define what an isotope is
• Explain why reactivity increases as you go down group 1
• Explain why group 1 metals explode with water and are called the alkali 

metals
• Explain why group 7 reactivity decreases as you go down the group
• Describe the state and appearance of Chlorine, Bromine and iodine at 

room temperature
• Explain why the noble gases do not react
• Describe the work of Mendeleev
• Sketch a timeline for the discovery of the atom with key changes 

highlighted 



Ionic Bonding

• The electrostatic attraction between two 
oppositely charged IONS

• The Giant Ionic Lattice is made up of LOTS of 
STRONG IONIC bonds

• Their weakness is water!
• They dissolve into single IONS

Need lots of 
energy to break –
High melting point
IONS can’t move –

don’t conduct 
electricity

IONS can move 
– can conduct 

electricity



Simple Covalent Bonding

• The sharing of a pair of electrons
• Covalent bonds are strong and require lots of 

energy to break them
• Simple covalent compounds have WEAK 

bonds between the molecules (Easy to break)
If the weak bond is 

present the compound 
is a liquid. If the weak 

bond is broken the 
compound is a gas



Giant Covalent Bonding

Diamond
Each carbon 
bonded by 4 

strong covalent 
bonds

No weak bonds –
very strong

No charge – can’t 
conduct 

electricity

Graphite
Each carbon bonded 
by 3 strong covalent 

bonds
1 weak bond 

between the layers 
– layers easily slide 

and separate
- Delocalised

electrons between 
the layers – can 

conduct electricity

Graphene
Is a single sheet of 

graphite

Carbon nanotubes 
are a sheet of 

graphene folded 
into a cylinder

Both strong 
(Carbon fibre) and 
conduct electricity

Fullerenes
Made from 
60 carbon 
atoms into 
a spherical 

shape



Metallic Bonding
• A lattice of positive metal ions 

surrounded by a sea of delocalized 
electrons

• Delocalised electrons explain why 
metals conduct electricity – charge 
that can move

• These delocalised electrons also 
explain why they can conduct heat

• Layers of the same charge that can 
slide over each other explain why 
metals bend – malleable



Can you…?
Answer these 6 mark questions
• Explain why ionic compounds have high melting points
• Explain the difference between giant and simple covalent 

compounds
• Explain the difference between diamond and graphite
• Explain why metals are malleable and conduct electricity
• Explain the structure and properties of graphene
• Explain why simple covalent compounds have low boiling 

points



Formula masses

• Use your periodic table to find individual masses and 
then add them all together. Capital letters denote 
different elements

NaOH

Al2O3

Ca(OH)2

2Ca(OH)2

1Na + 1O + 1H = 23 + 16 + 1 = 40

2Al + 3O = 27 + 27 + 16 + 16 + 16 = 102

1Ca + 2O + 2H = 40 + 16 + 16 + 1 + 1 = 74

2 X 74 = 148

Small subscript 
numbers only apply to 
the element 
immediately before it
O2 = O + O
CO2 = C + O + O
If brackets are before it 
then everything in the 
brackets is multiplied by 
the number
For Mg(OH)2 there are 2 
O and 2 H but only 1 Mg
A BIG number in front 
multiplies everything 
that follows it



Relative 
formula 
mass= 46 g  +  36 g  =             80 g  +  2 g

2Na +   2H2O 2NaOH   +   H2

46 g of sodium makes 80g of sodium hydroxide
So 23 g of sodium will make  _____g NaOH40

4.6 g of sodium will make _____g NaOH
So 0.23 g of sodium will make ______g NaOH

8.0
0.4

Use the periodic table to find masses of each element (top 
number) and add them together.
Then use simple ratios to find values. If you double 1 mass all 
the other masses double etc.

Reacting Masses



Moles and Avogadro's number

A mole of a substance is the relative 
formula mass of that substance in 
grams
number of moles of a compound =    
Mass               (in g)                                                     
Relative mass  (mass number)

e.g. 1 mole of Na is 23g but 1 mole of 
C is 12g (from mass numbers)
If we have 6g of Carbon we will have 
0.5 moles of it
If we have 24g of C we will have 2 
moles of it

Avogadro’s Constant: 
1 mole = 6.02x1023 molecules

1 mole of anything conatins the 
same number of molecules

23g Na = 6.02x1023

12g C = 6.02x1023

6g C = 3.01x1023

24g C = 12.04x1023

Using moles lets us use the correct amount 
of particles or molecules to react with each 
other. Because all elements have different 
masses, if we used equal masses we would 

have different numbers of particles.



Acid reaction word equations

• Acid + Alkali → Salt + Water
• Acid + Base → Salt + Water
• Acid + Metal → Salt + Hydrogen
• Acid + Carbonate → Salt + Water + Carbon 

dioxide



Acid Reactions - Neutralisation

• All acids contain H+ ions (pH 1-6)
• All soluble alkalis contain OH- ions (pH 7-14)
• A base is an insoluble alkali 

– it has a pH similar to alkalis but does not contain 
OH-

• All acids react with alkalis to make a salt and 
water 

• The IONIC equation for this reaction is
H+ + OH- → H2O



Acid Reactions – Making Salts

Making a SOLUBLE salt
1. Add excess metal carbonate to the acid (to make sure all the acid is used up)
2. Heat the mixture to improve solubility and add more metal carbonate until no 

more dissolves (this is a saturated solution)
3. Filter the mixture to remove unreacted excess metal carbonate
4. Evaporate the mixture to remove water and form salt crystals
5. Allow to dry in a windowsill or drying oven

Required Practical
Learn the equipment names and WHY 
you do each step. Include explanations 

in any long answer question



Weak and Strong acids – HIGHER 
ONLY

The strength of an acid is measured by the concentration of free H+ ions in 
solution. All acids have H+ ions, the stringer acids such as HCl, H2SO4 and HNO3
completely dissociated in water released lots of H+ ions. Weak acids such as 
ethanoic acid do not.

Do not mix up strength with 
concentration.
Concentration is how much of the 
undissociated acid (red bar) 
strength is how much of the H+ ion 
(blue bar)
The pH scale is a measure of this 
H+ ion concentration with each pH 
point being 10 fold different to the 
next



Can you…?

• Write the formula of sulfuric, nitric and hydrochloric 
acid and name the salt formed by each one

• Write general word equations for the 4 acid 
reactions

• Describe, in detail, how to make a pure dry salt
• For Higher only, describe the difference between a 

weak and strong acid



Metal Reactions – displacement 
reactions

• The more reactive metals are nearer the top of the 
reactivity series (You do NOT need to learn the list)

• Reactive metals do not like to be on their own
– They will displace a less reactive metal form a compound

• Magnesium will displace copper from copper oxide but  
Zinc will not be able to displace magnesium from 
magnesium oxide

– Mg + CuO → MgO + Cu
• Carbon can be used to displace the metal from its oxide 

for any metal below it
– 2FeO + C → 2Fe + CO2

• Carbon cannot be used for anything above it e.g. 
Aluminium (Here electrolysis must be used)

The Reactivity Series

1. Potassium

2. Sodium

3. Calcium

4. Magnesium

5. Aluminium

6. Carbon

7. Zinc

8. Iron

9. Tin

10.Lead

11.Copper

12.Silver

13.Gold

14.Platinum



Metal Reactions

• The most reactive metals react with water such 
as the group 1 alkali metals, Na & K to make an 
alkali and explosive hydrogen gas
– 2Na + 2H2O → 2NaOH + H2

• Lesser reactive metals can react with dilute acids 
to make a salt and hydrogen gas
– Zn + 2HCl → ZnCl2 + H2

• The least reactive metals do not react at all
– Silver, Gold & Platinum

The Reactivity Series

1. Potassium

2. Sodium

3. Calcium

4. Magnesium

5. Aluminium

6. Carbon

7. Zinc

8. Iron

9. Tin

10.Lead

11.Copper

12.Silver

13.Gold

14.Platinum



Extraction of Metals
• Most metals are found in rocks as metal oxides MO. We can 

purify them by removing the oxygen (Reduction)
• If Carbon is more reactive than the metal we can use carbon 

in a blast furnace. The carbon takes the oxygen (Oxidation) to 
form CO2

• If Carbon is less reactive than the metal we must use 
electrolysis

• Extraction of metals is a REDOX reaction which involves the 
movement of oxygen CuO(s)  +   Mg(s) à Cu(s) +      MgO(s)

copper LOSES OXYGEN…

…it is REDUCED

magnesium GAINS OXYGEN…

…it is OXIDISED



Electrolysis

• Don’t PANIC as the Positive is Anode and Negative 

Is Cathode

• Opposites attract so negative ions go to the anode

• In ALL compounds the first name is ALWAYs 

positive

– Copper Chloride solution, copper is positive

• A gas is usually made at the Anode

• If the electrolyte ends in a group 7 ion then that 

gas is made, otherwise oxygen is made

– Chloride → chlorine etc.

Required Practical
Learn the equipment names and WHY 

you do each step. Include explanations 

in any long answer question

Gas Tests

Oxygen – relights a 
glowing splint

Hydrogen – burns with a 
squeaky pop

Chlorine – bleaches 
damp litmus paper



Electrolysis of Aqueous Solutions

The ions discharged by electrolysis depend on the relative reactivity of 
the elements involved:

+
+
+
+

-
-
-
-

These patterns happen because in the aqueous solution water molecules break 
down, producing hydrogen ions and hydroxide ions that are then discharged.

At the positive electrode (anode), oxygen 
is produced UNLESS the solution 
contains halide ions, in which case a 
halogen is produced.

At the negative electrode (cathode), 
hydrogen is produced IF the metal is 
more reactive than hydrogen.



Electrolysis to Purify Aluminium
Important points to learn
1. The cell lining is the negative electrode 

and the positive electrodes dip into the 
solution

2. The aluminum ore (bauxite, Al2O3) is 
mixed with cryolite to reduce its melting 
point (saves energy)

3. The oxide ion (O2-) that is produced 
from Al2O3 moves to the positive 
electrode and reacts with it at these 
high temperatures.

4. Graphite is made from carbon so 
carbon dioxide is made during this 
reaction.

5. CO2 is a greenhouse gas so not 
environmentally friendly

6. The heat and electricity required make 
this expensive

Remember that Aluminium
cannot be purified by Carbon 
because Aluminium is more 

reactive than Carbon



Oxidation and Reduction

• Oxidation is the GAIN 
of Oxygen

• Reduction is the LOSS 
of Oxygen

HIGHER ONLY  - OIL RIG and half equations
Oxidation is also the Loss of electrons (OIL)
Fe  → Fe3+ + 3e-

Reduction is also the Gain of electrons (RIG)
O2 +4e- → 2O2-



Can you…?

• Predict the method of extraction of metals by their reactivity
• Describe metal displacement reactions and electrolysis in 

terms of oxidation and reduction
• Explain the extraction of aluminium in detail including the use 

of cryolite, why the electrode needs replacing and why CO2 is 
produced

• Describe the electrolysis of a copper salt in detail (Required 
practical) and possible gas tests.

• Predict products of electrolysis from MOLTEN (pure, melted) 
compounds and aqueous compounds( Dissolved in water)

• HIGHER – write out half equations for reactions



Understanding the System (the reactants) & 
Surroundings (where the thermometer is)



Energy of Reactions
 

 
                                             ENERGY 
 
 
 
 
                                                    REACTANTS      
 
 
 
                                             PRODUCTS 
 
 
   
     Course of reaction  
 

EXOthermic: Heat is given out, ΔH 
is negative. Temperature goes up.  

Ea Activation energy 

ΔH 

	 ENDOthermic:	Heat	is	taken	in,	ΔH	is	
positive.	Temperature	goes	down.	

Ea	Activation	energy	
ΔH	

Learn the definitions, how to draw each reaction profile and label energy 
(DH) and activation energy ( the energy required to start a reaction)

Higher Only
• Breaking a bond requires energy to be put in. So breaking bonds is Endothermic
• Making bonds releases energy. So making bonds is Exothermic
• All reactions involve making and breaking bonds
• The overall heat of a reaction depends on the balance between making and breaking 

bonds
• Energy (enthalpy) of reactions can be calculated by;
• Total energy to break bonds minus total energy to make bonds



Measuring Energy Changes

Required Practical
Learn the equipment names 
and WHY you do each step. 
Include explanations in any 

long answer question

Remember that you are looking for an ACCURATE temperature CHANGE
• Use an insulated container and lid to prevent heat loss
• Take the temperature of the reactant that is a liquid before adding the second 

reactant
• Stir to ensure mixing
• Most questions will be about improving accuracy 

• better insulation
• use a lid
• take reading every 20 seconds until temperature stops changing



Bond breaking

From the Equation:

1 X  C = C = 835 kJ
2 X C - H  =  2 X  414  =  828 kJ
2 X  H - H  =  2 X 432  =  864 kJ

Total put in = 2527 kJ Total given out = 2830 kJ

From the Equation: 

1 X  C - C = 346 kJ
6 X C - H  =  6 times 414  =  2484 kJ

Bond making

Calculating energy change (enthalpy) from bond enthalpies

Enthalpy = Break - Make  = 2577 - 2830  =  -303kJ/mol

Higher 
Only



Can you…?
• Identify endothermic and exothermic reactions form changes 

in temperature
• Draw reaction profiles that also show activation energy
• Describe in detail how to measure enthalpy of reaction form 

the Required Practical
• HIGHER - Describe reactions in terms of making and breaking 

bonds and use the energies to calculate overall energy of 
reaction



Draw an atom of lithium and an atom of sodium with the correct number of protons, neutrons and electrons clearly 
labelled. Add the mass and charges of each of these sub-atomic particles.
Describe the reaction of each with water and explain why sodium is more reactive than lithium.



Compare and contrast the bonding and properties of;
Sodium
Chlorine
Sodium Chloride
Use diagrams to help you and link structure to properties such as melting point, conduction of electricity etc.



Write the general word equation for a neutralisation reaction.

Write the ionic equation for a neutralisation reaction.

Describe an explain a medical use for a neutralisation reaction.

A student wants to check which of 2 unlabeled bottles is the strong acid and which is the weak acid. Describe a test 
they could carry out.

HIGHER – explain the difference between a strong and weak acid



Describe and explain a method for making a pure, dry soluble salt of copper sulfate. Include equipment needed with 
reasons and reasons for doing each step.



Describe an experiment to carry out the electrolysis of aqueous copper chloride. State the products made at each 
electrode and how you would test for them.

HIGHER – Write ionic half equations for the reactions at each electrode and identify each as either oxidation or 
reduction



A students want to confirm that the reaction between hydrochloric acid and magnesium is exothermic. Describe the 
experiment she should carry out, the results she should expect and how to make sure her results are as accurate as 
possible. Write the equation for this reaction.

Draw an energy profile graph of this reaction and label reactants, products, activation energy and reaction energy.


