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Topic 14 An 
introduction to 
organic chemistry 
 
to organic 
chemistry 

14.1  Formulae, functional groups and the naming of organic 
compounds 

 I can interpret and use the general, structural, displayed and 
skeletal formulae of the following classes of compound: 
(i) alkanes, alkenes and arenes  
(ii) halogenoalkanes and halogenoarenes  
(iii)  alcohols (including primary, secondary and tertiary) 

and phenols (iv) aldehydes and ketones  
(iv) carboxylic acids, esters and acyl chlorides  
(v) amines (primary only), nitriles, amides and amino 

acids 

  I can deduce the possible isomers for an organic molecule 
of known molecular formula. 

 I can deduce the molecular formula of a compound, given its 
structural, displayed or skeletal formula. 

 I can recognise the shape of the benzene ring when it is 
present in organic compounds. 

 I understand and can use systematic nomenclature of simple 
aromatic molecules with one benzene ring and one or more 
simple substituents, for example 3-nitrobenzoic acid, 2,4,6-
tribromophenol. 
 

14.3    Shapes of organic molecules; σ and π bonds 

 I can describe and explain the shape of, and bond angles in, 
the ethane, ethene and benzene molecules in terms of σ and 
π bonds. 

 

Examples of Formative Assessment to be 
used this term: 
Homework 2 x 60 minute tasks 

1. Exam questions set as homework 
2. Homework assignments with recall tasks 

 
Topic 14.1 and 14.3  end of unit exam paper 
(Multiple choice and long answer questions) 
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Topic15 
Hydrocarbons 

15.4   Arenes 

 I can describe the chemistry of arenes as exemplified by the 
following reactions of benzene and methylbenzene:   

             (i) substitution reactions with chlorine and with bromine 
             (ii) nitration 
             (iii) Friedel-Crafts alkylation and acylation 
             (iv) complete oxidation of the side-chain to give a benzoic 
             acid 

(vi) hydrogenation of the benzene ring to form a   
cyclohexane ring 

 I can describe the mechanism of electrophilic substitution in 
            arenes, as exemplified by the formation of nitrobenzene and      
            bromobenzene. 

 I can suggest the mechanism of other electrophilic 
substitution                                                               reactions, 
given data. 

 I can describe the effect of the delocalisation of electrons in 
arenes. 

 I can interpret the difference in reactivity between 
chlorobenzene and chloroalkanes. 

 I can predict whether halogenation will occur in the side-
chain or in the aromatic ring in arenes depending on reaction 
conditions. 

 I can  apply knowledge relating to position of substitution in 
the 

 electrophilic substitution of arenes. 
 

Examples of Formative Assessment to be 
used this term: 
Homework 2 x 60 minute tasks 

1 Exam questions set as homework 
2 Homework assignments with recall tasks 

 
Topic 15.4 end of unit exam paper (Multiple 
choice and long answer questions) 
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 Topic 17 Hydroxy 
compounds 
 
 

17.1 Alcohols 

 I can recall the chemistry of alcohols, exemplified by ethanol, 
in the formation of esters by acylation with acyl chlorides 
using 

              ethyl ethanoate and phenyl benzoate as examples 
 
17.2   Phenol  

 I can recall the chemistry of phenol, as exemplified by the 
following 

             reactions: 
             (i) with bases 
             (ii) with sodium 
            (iii) with diazonium salts ( 
            (iv) nitration of, and bromination of, the aromatic ring 

 I can describe and explain the relative acidities of water, 
phenol and ethanol. 

 
 

Examples of Formative Assessment to be 
used this term: 
Homework 2 x 60 minute tasks 

1. Exam questions set as homework 
2. Homework assignments with recall tasks 

 
Topic 17.1  and 17.2  end of unit exam paper 
(Multiple choice and long answer questions) 
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Topic 19 
Carboxylic acids 
and derivatives 

19.1   Carboxylic acids 

 I can describe the reactions of carboxylic acids in the 
formation of acyl chlorides. 

 I recognise that some carboxylic acids can be further 
oxidised: 

             (i) the oxidation of methanoic acid, HCO2H, with Fehling’s 
and 
              Tollens’ reagents 
             (ii) the oxidation of ethanedioic acid, HO2CCO2H, with 
warm, 
              acidified manganate(VII) 

 I can explain the relative acidities of carboxylic acids, 
phenols and alcohols. 

 I can use the concept of electronegativity to explain the 
acidities of chlorine-substituted ethanoic acids. 

 

Examples of Formative Assessment to be 
used this term: 
Homework 2 x 60 minute tasks 

1. Exam questions set as homework 
2. Homework assignments with recall tasks 

 
Topic 19.1  and 19.2  end of unit exam paper 
(Multiple choice and long answer questions) 
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19.2  Acyl chlorides 
 

 I can describe the hydrolysis of acyl chlorides 

 I can describe the reactions of acyl chlorides with alcohols, 
phenols, ammonia and primary amines. 

 I can explain the relative ease of hydrolysis of acyl 
chlorides, 

               alkyl chlorides and aryl chlorides including the 
condensation 
              (addition-elimination) mechanism for the hydrolysis of acyl 
              chlorides. 
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Topic 20 Nitrogen 
compounds 

20.1   Primary amines  

 I can describe the formation of alkyl amines such as 
ethylamine (by the reaction of ammonia with 
halogenoalkanes; the reduction of amides with LiAlH4; the 
reduction of nitriles with LiAlH4 or H2 / Ni) and of 
phenylamine (by the reduction of nitrobenzene with 
tin/concentrated HCl). 

 I can describe and explain the basicity of amines. 

 I can explain the relative basicities of ammonia, ethylamine 
and 

             phenylamine in terms of their structures. 

 I can describe the reaction of phenylamine with: 
            (i) aqueous bromine 
           (ii) nitrous acid to give the diazonium salt and phenol 

 I can describe the coupling of benzenediazonium chloride 
and phenol and the use of similar reactions in the formation 
of dyes. 

 
20.2 Amides  

 I can describe the formation of amides from the reaction 
between NH3 or RNH2 and R’COCl. 

 I can recognise that amides are neutral 

Examples of Formative Assessment to be 
used this term: 
Homework 2 x 60 minute tasks 
      1.   Exam questions set as homework 
      2.   Homework assignments with recall tasks 
 
Topic 20.1   and 20.2 end of unit exam paper 
(Multiple choice and long answer questions) 
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 I can describe amide hydrolysis on treatment with aqueous 
alkali or acid. 

 I can describe the reduction of amides with LiAlH4. 
 
20.3 Amino acids 

 I can describe the acid / base properties of amino acids and 
the formation of zwitterions. 

 I can describe the formation of peptide bonds between amino 
acids to give di- and tripeptides. 

 I can describe simply the process of electrophoresis and the 
effect of pH, using peptides and amino acids as examples. 
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Topic21 
Polymerisation 

21.1 Condensation polymerization 

 I can describe the formation of polyesters and polyamides. 

 I can describe the characteristics of condensation polymers: 
             (i) in polyesters as exemplified by Terylene 
            (ii) in polyamides as exemplified by polypeptides, proteins, 
nylon    
             6,nylon 6,6 and Kevlar 

 I can deduce the repeat unit of a condensation polymer 
obtained from a given monomer or pair of monomers. 

 I can identify the monomer(s) present in a given section of a 
condensation. polymer molecule. 
  

21.2 Predicting the type of polymerization 

 I can predict the type of polymerisation reaction for a given 
monomer or pair of monomers. 

 I can deduce the type of polymerisation reaction which 
produces a given section of a polymer molecule. 

Examples of Formative Assessment to be 
used this term: 
Homework 2 x 60 minute tasks 

1. Exam questions set as homework 
2. Homework assignments with recall tasks 

 
Topic 21.1  end of unit exam paper (Multiple 
choice and long answer questions) 
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Topic21 
Polymerisation 

21.3 Properties of polymers 

 I can discuss the properties and structure of polymers based 
on their methods of formation (addition or condensation 

 I can discuss how the presence of side-chains and 
intermolecular forces affect the properties of polymeric 
materials (e.g. poly(alkenes), PTFE (Teflon), Kevlar). 

Examples of Formative Assessment to be 
used this term: 
Homework 2 x 60 minute tasks 

1. Exam questions set as homework 
2. Homework assignments with recall tasks 
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 I can explain the significance of hydrogen bonding in the 
pairing of bases in DNA in relation to the replication of 
genetic information. 

 I can distinguish between the primary, secondary (α-helix 
and β-sheet)and tertiary structures of proteins and explain 
the stabilization of secondary structure (through hydrogen 
bonding between C=O and N–H bonds of peptide groups) 
and tertiary structure (through interactions between R-
groups). 

 I can describe how polymers act as: 
             (i) non-solvent based adhesives, e.g. epoxy resins and 
SuperGlues 
             (ii) conducting polymers, e.g. polyacetylene, 
21.4 Degradable polymers 

 I recognise that poly(alkenes) are chemically inert and can 
therefore be difficult to biodegrade. 

 I recognize that some polymers can be degraded by the 
action of 
light. 

 I recognise that polyesters and polyamides are 
biodegradable by 

              hydrolysis I can describe the hydrolysis of proteins. 

Topic 21.3 end of unit exam paper (Multiple 
choice and long answer questions) 
 

T
e

rm
 2

 

 
 
Topic 22 Analytical 
techniques 

 22.1 Chromatography 

 I can explain and use the terms Rf value in thin-layer 
chromatography and retention time in gas / liquid 
chromatography. 

 I can interpret gas / liquid chromatograms in terms of the 
percentage composition of a mixture. 

 
22.2 Infra-red spectroscopy 

 I can analyse an infra-red spectrum of a simple molecule to 
identify functional.groups (see the Data Booklet for the 
functional groups required). 

 

Examples of Formative Assessment to be 
used this term: 
Homework 2 x 60 minute tasks 

1. Exam questions set as homework 
2. Homework assignments with recall tasks 

 
Topic 22.1, 22.2 and 22.3 end of unit exam paper 
(Multiple choice and long answer questions) 
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22.3 Mass spectrometry 

 I can deduce the molecular mass of an organic molecule 
from the molecular ion peak in a mass spectrum. 

 I can deduce the number of carbon atoms in a compound 
using the M+1 peak. 

 I can deduce the presence of bromine and chlorine atoms in 
a compound using the M+2 peak. 

 I can identity of molecules formed by simple fragmentation 
              in a given mass spectrum. 
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Topic 22 Analytical 
techniques 

22.4 Carbon-13 NMR spectroscopy 

 I can analyse a carbon-13 NMR spectrum of a simple 
molecule to deduce: 

              (i) the different environments of the carbon atoms present 
              (ii) the possible structures for the molecule 

 I can predict the number of peaks in a carbon-13 NMR 
spectrum for a given molecule. 
 

22.5 Proton (1H) NMR spectroscopy 

 I can analyse and interpret a proton (1H) NMR spectrum of a 
simple molecule to deduce: 

              (i) the different types of proton present using chemical shift    
            values 
             (ii) the relative numbers of each type of proton present from 
              relative peak areas    
             (iii) the number of equivalent protons on the carbon atom       
              adjacent to the one to which the given proton is attached    
             from      
             the splitting pattern, using the n + 1 rule 
             (iv) the possible structures for the molecule 

 I can predict the chemical shifts and splitting patterns of the 
protons in a given molecule. 

 I can describe the use of tetramethylsilane, TMS, as the 
standard for chemical shift measurements. 

Examples of Formative Assessment to be 
used this term: 
Homework 2 x 60 minute tasks 

3. Exam questions set as homework 
4. Homework assignments with recall tasks 

 
Topic 22.4 and 22.5  end of unit exam paper 
(Multiple choice and long answer questions) 
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 I can state the need for deuterated solvents, e.g. CDCl3, 
when obtaining an NMR spectrum. 

 I can describe the identification of O–H and N–H protons by 
proton exchange using D2O 
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Topic 23 Organic 
synthesis 
 

23.1  Synthesis of chiral drug molecules 

 I can state that chiral drugs extracted from natural sources 
often contain only a single optical isomer. 

 I can state reasons why the synthetic preparation of drug 
molecules often requires the production of a single optical 
isomer, e.g. better herapeutic activity, fewer side effects. 
 

23.2 Synthetic routes  

 For organic molecule containing several functional groups: 
             (i)I can identify organic functional groups using the    
             reactions in the 
             syllabus 
            (ii)I can predict properties and reactions 

 I can devise multi-stage synthetic routes for preparing 
organic molecules using the reactions in the syllabus. 

 I can analyse a given synthetic route in terms of type of 
reaction and reagents used for each step of it, and possible 
by-products. 

Examples of Formative Assessment to be 
used this term: 
Homework 2 x 60 minute tasks 

5. Exam questions set as homework 
6. Homework assignments with recall tasks 

 
Topic 23.1 and 23.2  end of unit exam paper 
(Multiple choice and long answer questions) 
 

 


