
 
 

YEAR 10 CHEMISTRY SEMESTER 1 
 

TITLE: STRUCTURE, BONDING AND THE PROERTIES OF MATTER (2) 
 

LESSON TITLE OBJECTIVES Check your progress 
MEG 2 MEG 5 MEG 8 

1 Chemical bonds -Describe the three main types 
of bonding  
-Explain how electrons are 
used in the three main types 
of bonding  
-Explain how bonding and 
properties are linked 

Describe the three 
main types of bonding 

Explain how electrons 
are used in the three 
main types of bonding 

Explain how bonding 
and properties are 
linked 

2 Ionic bonds and 
ionic 

compounds 

-Represent an ionic bond with 
a diagram 
-Draw dot-and-cross diagrams 
for ionic compounds 
-Work out the charge on the 
ions of metals from the group 
number of the element 
 
-Identify ionic compounds 
from structures 
-Explain the limitations of 
diagrams and models 
-Work out the empirical 
formula of an ionic compound 

Represent an ionic 
bond with a diagram 
 
 
 
 
 
 
Identify ionic 
compounds from 
structures 

Draw a dot and cross 
diagram for ionic 
compounds 
 
 
 
 
 
Explain the limitations 
of diagrams and 
models 

Work out the charge 
on the ions of metal 
and non-metals from 
the group number of 
the element 
 
 
 
Work out the empirical 
formula of an ionic 
compound 

3 Covalent 
bonding 

-Identify single bonds in 
molecules and structures 
-Draw dot-and-cross diagrams 
for small molecules 
-Deduce molecular formula 
from models and diagrams 

Identify single bonds in 
molecules and 
structure 

Draw dot and cross 
diagrams for small 
molecules 

Deduce molecular 
formula from models 
and diagrams 



 
 

4 Metallic 
bonding and 

the three states 
of matter 

-Describe why metals form 
giant structures 
-Explain how metal ions are 
held together 
-Explain the delocalisation of 
electrons 
 
-Use data to predict the states 
of substances 
-Explain the changes of state 
-Use state symbols in chemical 
equations 

Describe that metals 
form giant structures 
 
 
 
 
 
Use data to predict the 
state of substances 

Explain how metal ions 
are held together 
 
 
 
 
 
Explain the changes in 
state 

Explain how metallic 
bonding is enabled by 
the delocalisation of 
electrons 
 
 
 
Use state symbols in 
chemical equations 

5 Properties of 
ionic 

compounds 

-Describe the properties of 
ionic compounds  
-Relate their melting points to 
forces between ions 
-Explain when ionic 
compounds can conduct 
electricity 

Describe the properties 
of ionic compounds 

Relate their melting 
points to forces 
between ions 

Explain when ionic 
compounds can 
conduct electricity 

6 Properties of 
small molecules 

-Identify small molecules from 
formulae 
-Explain the strength of 
covalent bonds 
-Relate the intermolecular 
forces to the bulk properties 
of a substance 

Identify small 
molecules from 
formulae 

 Relate the 
intermolecular forces 
to the bulk properties 
of a substance 

7 Polymer 
structures 

-Recognise polymers from 
their unit formulae 
-Explain why some polymers 
can stretch 
-Explain why some plastics do 
not soften on heating 

 Identify polymers from 
their unit formula 

 



 
 

8 Giant covalent 
structures 

-Recognise giant covalent 
structures from diagrams 
-Explain the properties of 
giant covalent structures 
-Recognise the differences in 
different forms of carbon 

Recognise giant 
covalent structures 
from diagrams 

Explain the properties 
of giant covalent 
structures 

Explain the strength of 
covalent bonds 

9 Properties of 
metals and 

alloys 

-Identify metal elements and 
their properties, and metal 
alloys 
-Describe the purpose of a tin-
lead alloy 
-Explain why alloys have 
different properties to those 
of elements 

Identify metal 
elements and metal 
alloys 

Describe the purpose 
of a tin-lead alloy 

Explain why alloys have 
different properties 

10 Diamond and 
graphite 

-Identify why diamonds are so 
hard 
-Explain how the properties 
relate to the bonding in 
diamond 
-Explain why diamond differs 
from graphite 
 
-Describe the structure and 
bonding of graphite 
-Explain the properties of 
graphite 
-Explain the similarity to 
metals 

Explain how the 
properties relate to the 
bonding in diamond 

Explain why diamond 
differs from graphite 

Explain the similarity of 
graphite to metals 

11 Graphene and 
fullerenes 

-Describe the structure of 
graphene 
-Explain the structure and uses 
of fullerenes 

Describe the structure 
of graphene 

Explain the structure 
and uses of fullerenes 

 



 
 

-Explain the structure of 
nanotubes 

12 Nanoparticles; 
their properties 

and uses 

-Relate the sizes of 
nanoparticles to atoms and 
molecules 
-Explain that there may be 
risks associated with 
nanoparticles 
-Evaluate the use of 
nanoparticles for specific 
purposes 

  Compare ‘nano’ 
dimensions to 
dimensions of atoms 

KEY TERM LIST: 
Covalent, delocalised, ionic, metallic 
Dot-and-cross, electron transfer, electrostatic attraction, square bracket 
3D representation, electrostatic empirical formula, giant lattice 
Covalent, giant covalent structure, polymer, single bond 
Delocalised electrons, metal ions, metallic bonds, sea of electrons 
Changes of state, condensing, limitations, particle 
Conducting electricity, energy, high melting point, ions free to move 
Covalent bond, free electrons, intermolecular force, molecule 
Monomer, polymer, repeating unit 
Diamond, giant covalent structure, graphite, silicon dioxide 
Alloy, distort, ductile, malleable 
Directional bonds, electrical non-conductor, tetrahedral bonding, delocalised electrons, graphite, hexagonal rings, weak bonds 
Cylindrical, fullerene, graphene, nanotube 
Nanoparticle, surface area to volume ratio 
MATHEMATICAL SKILLS: 
Visualise and represent 2D and 3D forms, including 2D representations of 3D models 
Substitute numerical values into algebraic equations using appropriate units for physical quantities 
Use ratios, fractions and percentages 
Recognise and use expressions in standard form 
Make orders of magnitude calculations 
Calculate areas of triangles and rectangles 



 
 

Calculate surface areas and volumes of cubes 
 
Translate information between graphical and numerical form 
Recognise and use expressions in decimal form 
Solve simple algebraic equations 
Understand and use simple mathematical symbols 
Construct and interpret frequency tables and diagrams, bar charts and histograms 
Make estimates of the results of simple calculations 

 


