
Year group:  
Subject: Chemistry 
Topic: Elements of Life 

Content 
 
What will I learn? 
What do I need to 
know? 

I will learn about:  

• Atomic structure, atomic spectra and electronic configurations 

• Fusion reactions 

• Mass spectrometry 

• Isotopes 

• Group 2 chemistry 

• Bonding and the shapes of molecules 

• Chemical equations and amount of substance (moles) 

• Ions: formulae, charge density, tests 

• Titrations and titration calculations 
 
I will know:  

• What is meant by atomic number, mass number, isotope, Avogadro constant, relative isotopic mass, relative atomic mass, relative 
formula mass, and relative molecular mass 

• What a mole is 

• What an ionic equation is 

• About the existence of atomic orbitals and the shapes of s and p orbitals 

• How knowledge of the structure of the atom developed in terms of a succession of gradually more sophisticated models 

• That in fusion reactions lighter nuclei join to form heavier nuclei (under conditions of high temperature and pressure) 

• What a covalent bond is 

• What the bonding is in giant lattice (metallic, ionic, covalent network) and in simple molecular structures 

• The typical physical properties characteristic of the above structure types 

• What electron pair repulsion theory is and how it relates to the shape of molecules 

• The structures of compounds that have a sodium chloride type lattice 

• That the periodic table is a list of elements in order of atomic (proton) number that groups elements together according to their common 
properties 

• The periodic trends in the melting points of the elements in periods 2 and 3, and how this relates to their structure and bonding 

• The relationship between the position of an element in the s and p block of the periodic table and the charge on its ion 

• The names and formulae of NO3
-, SO4

2-, CO3
2-, OH-, NH4

+, HCO3
-, Cu2+, Zn2+, Pb2+, Fe2+, Fe3+ 

• A description and comparison of the properties of the elements and compounds of Mg, Ca, Sr, and Ba in group 2 – reactions of the 
elements with water and oxygen, thermal stability of the carbonates, solubilities of hydroxides and carbonates 

• The definition of the term ionisation enthalpy 

• The explanation for the trends in first ionisation enthalpies for periods 2 and 3, and for groups 

• The explanation for the differences in reactivities of s and p block metals in terms of their ability to lose electrons 



• What charge density is and how it relates to the thermal stability of the group 2 carbonates 

• The solubility of compounds formed between the following anions and cations: Li+, Na+, K+, Ca2+, Ba2+, Cu2+, Fe2+, Fe3+, Ag+, Pb2+, Zn2+, Al3+, 
NH4

+, CO3
2-, SO4

2-, Cl-, Br-, I-, OH-, NO3
- and the colours of any precipitates formed 

• The terms acid, base, alkali, neutralisation 

• The basic nature of the oxides and hydroxides of group 2 

• The electromagnetic spectrum in order of increasing frequency and energy and decreasing wavelength (infrared, visible, ultraviolet) 

• About the transitions of electrons between electronic energy levels in atoms 

• About the occurrence of absorption and emission atomic spectra in terms of electron transitions 

• The features of absorption and emission spectra 

• The relationship between energy emitted or absorbed and the frequency of the line produced in the spectra, 𝛥E=h𝜈 

• The relationship between frequency, wavelength and the speed of electromagnetic radiation, c=𝜆𝜈 

• The flame colours of Li+, Na+, K+, Ca2+, Ba2+, Cu2+ 
 
Key terms: 

• Atomic number 

• Mass number 

• Isotope 

• Avogadro constant 

• Relative isotopic mass 

• Relative atomic mass 

• Relative formula mass 

• Relative molecular mass 

• Mole 

• Ionic equation 

• Orbitals 

• Fusion 

• Electron pair repulsion theory 

• Trend 

• Relationship 

• Thermal stability 

• Solubility 

• Charge density 

• Ionisation enthalpy 

• S and p block 

• Precipitate 

• Absorption and emission spectra 

• Empirical formula and molecular formula 



• Water of crystallisation 

• Titration 

• Electronic configuration 

• Mass spectrum and mass spectrometry 
 

Skills/applications 
 
What will I learn to 
do? 

I will learn (how) to:  

• Perform calculations involving moles, masses of substances, empirical and molecular formulae, percentage composition, percentage 
yields, and water of crystallisation 

• Measure masses of solids accurately 

• Perform calculations involving moles and concentration including titration calculations 

• Perform calculations for making and diluting standard solutions 

• Measure volumes of solutions accurately 

• Prepare a standard solution from a solid or from a more concentrated solution 

• Carry out an acid-base titration 

• Balance full and ionic chemical equations, including state symbols 

• Work out the electronic configuration of the elements hydrogen to krypton and the ions of the s and p block of periods 1 to 4, and the 
outer sub shell structures of s and p block elements of other periods using sub shells and atomic orbitals 

• Write nuclear equations 

• Draw dot and cross diagrams to describe the electron arrangements in ions and covalent and dative covalent bonds 

• Use electron pair repulsion theory to predict, explain, and name the shapes of simple molecules and ions with up to six outer pairs of 
electrons, and be able to assign bond angles to these structures 

• Using given information, make predictions about the properties of an element in a group 

• Classify an element into s p and d blocks 

• Work out the names and formulae of compounds formed from the first list of ions in the ‘I will know’ section and other given ions 

• Write equations for first ionisation enthalpy 

• Use a sequence of tests to identify ions (from the second list of ions in the ‘I will know’ section) in salts 

• How to make soluble salts by reacting acids and bases, and insoluble salts by precipitation reactions 

• Use data from a mass spectrum to determine relative abundance of isotopes 

• Use data from a mass spectrum to calculate relative atomic mass of an element 
 

Key questions that 
I will have to 
consider in the 
unit. 

• Where do the chemical elements come from? 

• How do we know so much about outer space? 

• How do we know about the existence of atomic orbitals? 

• How can we explain trends in physical and chemical properties down groups and across periods? 

• How can we work out the bonding in a molecule, and subsequently its shape 

• How can we identify ions in a salt? 
 



How will my 
learning be 
assessed? 

• Questions from the text book 

• Past paper questions 

• Observation of practical work 

• End of topic test 
 

How does this help 
with my 
understanding 
beyond the 
subject? 
literacy/ 
numeracy/ SMSC 
education 
(Spiritual, moral, 
social, cultural/ 
HEROs/ Careers 
awareness 
capabilities  

Literacy:  
Being able to put my understanding into a coherent written explanation, eg explaining trends in ionisation enthalpy 
 
Numeracy:  
Being able to carry out titration calculations, and calculations involving frequency, wavelength, speed and energy of light. 
 
SMSC:  
This unit deals with some of the big questions in science – the origin of stars and planets, and the origin of the elements and their formation, as 
well as science as a creative endeavour 
 
Careers:  
Research scientist 
Analytical scientist 
Forensic scientist 
 

How does this link 
to learning I have 
done before or am 
going to experience 
later? 

KS3 chemical formulae, acids and alkalis 
 
KS4 periodic table, protons neutrons and electrons, chemical bonding, writing chemical equations, the wave model of light, the electromagnetic 
spectrum, relative atomic masses, relative molecular masses, and relative formula masses, chemical formulae, ionic and covalent bonding, acids, 
precipitation 
 
KS5 to come, electronegativity of elements, polarity of bonds, polarity of molecules, intermolecular forces, calculations relating to the solubility of 
salts 

What can I do at 
home (with my 
family) to develop 
my understanding 
further? 

Discuss the origins of stars and planets 
Discuss how we know what stars are made of 
 

 


