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2 Chemical Bonding  
   

Each topic has a set of boxes which the pupil can tick to show how well 

they understanding or how well they know the topic.  This is useful for 

revision. Bold text indicates Higher Level. 

 

   

2.1 Chemical Compounds (5 class periods) 
By the end of this section pupils should be able to  

Good Fair Poor 

understand that compounds can be represented by chemical formulas 
 
relate the stability of noble gasses to their electron configurations 
 
describe bonding and valency in terms of the attainment of a stable 
electronic structure 
 
state the octet rule 
 
explain its limitations  
 
use the octet rule to predict the formulas of simple binary compounds of 
the first 36 elements (excluding d-block elements) binary compounds of 
the first 36 elements (excluding d-block elements) and the hydroxides, 
carbonates, nitrates, hydrogencarbonates, sulfites and sulfates of 
these elements (where such exist). 
 
recognise that Cu, Fe, Cr and Mn have variable valencies 
 
relate the uses of helium and argon to their chemical unreactivity 
  
 

   

2.2 Ionic Bonding (4 class periods) 
By the end of this section pupils should be able 

Good Fair Poor 

define ion, positive ion, negative ion 
 
appreciate the minute size of ions 
 
explain ionic bonding in terms of electron transfer 
 
represent ionic bonds using dot and cross diagrams 
 
describe the structure of a sodium chloride crystal having reviewed 
models 
 
associate ionic substances with their characteristics 
  
outline two uses of ionic materials in everyday life 
 
test for anions in aqueous solutions: chloride, carbonate, nitrate, sulfate, 
phosphate, sulfite, hydrogencarbonate 
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2.3 Covalent Bonding (4 class periods) 
By the end of this section pupils should be able to  

Good Fair Poor 

define molecule 
 
appreciate the minute size of molecules 
  
explain covalent bonding in terms of the sharing of pairs of electrons 
(Single, double and triple covalent bonds) 
 
represent covalent bonds in molecules using dot and cross diagrams 
 
distinguish between sigma and pi bonding 
 
distinguish between polar and non-polar covalent bonding 
 
test a liquid for polarity using a charged plastic rod  
 
give examples of polar and non-polar materials in everyday life (two 
examples in each case) 
 
associate covalent substances with their characteristics 
 
test the solubility of ionic and covalent substances in different solvents 
 

   

2.4 Electronegativity (2 class periods) 
By the end of this section pupils should be able 

Good Fair Poor 

define electronegativity 
 
recognise the trends in electronegativity  values down a group and across 
a period 
 
explain the general trends in electronegativity values 

 down a group 

 across a period. 
 
relate differences in electronegativity to polarity of bonds 
 
predict bond type using electronegativity differences 
 
 

   

2.5 Shapes of Molecules and Intermolecular 
Forces (5 class Periods) 
By the end of this section pupils should be able 

Good Fair Poor 

describe the shapes of simple molecules 
 
use appropriate modeling techniques to illustrate molecular shape 
 
explain the basis for electron pair repulsion theory 
 
use electron pair repulsion theory to explain the shapes of 
molecules of type ABn for up to four pairs of electrons around the 
central atom refer to bond angles (Shapes of molecules with pi 
bonds not to be considered)  
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explain the relationship between symmetry and polarity in a 
molecule (dipole moments not required) 
 
describe and distinguish  between intramolecular bonding and 
intermolecular forces (van der Waals’, dipole-dipole, hydrogen 
bonding) 
 
describe the effects of intermolecular forces on the boiling point of 
covalent substances 
 
relate the differences in boiling points of H2 and O2 , C2H2 and HCHO 
and of H2O and H2S to the effect of intermolecular forces 
 

2.6 Oxidation Numbers (5 class periods) 
By the end of this section pupils should be able 

Good Fair Poor 

define oxidation number, oxidation state 
 
define oxidation and reduction in terms of change of oxidation 
numbers 
 
state the rules for oxidation numbers (exclude peroxides, except for 
hydrogen peroxide) 
 
calculate oxidation numbers of transition metals in their compounds 
and of other elements 
 
use oxidation numbers in nomenclature of transition metal 
compounds 
 
give an example of an oxidising and a reducing bleach 

   

 


