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4 Objectives.

     

ADVANCED LEVEL

Chemistry 080

Introduction

This'syllabus is the direct successor of the syllabus A081 introduced by the
University ofLondon in 1985, and has been constructed to take into account changes
in the curriculum and assessment since that date.

The syllabus is free standing but it is expected that most candidates will have

followed a course involving chemistry at ordinary level or equivalent The syllabus
content section is headed by a list of concepts with which it is expected that

candidates will be familiar at the start of the course.

In order to assist teachers and pupils the syllabus has been redefined in terms of the

skills‘which candidates will be expected to demonstrate and these skills should

emphasise the continuity from more elementary courses. In particular, candidates

will be expected to solve problems within a chemical context and to show their
awareness of the place of chemistry in society. Sections indicating how this might be
done have been incorporated throughout the syllabus, but teachers should EISO use

examples of their own in showing how Applications of Chemistry and their
implications —- technological, industrial, economic, environmental and social - are
important.

in order to accomrnhrinte this change of emphasis the required examinable syllabus
has been curtailed significantly in favour of the skills defined in the Assessment

Aims

The syllabus aims to:

1. stimulate and sustain students’ interest in, and enjoyment of, chem'stry,

2. enable students to gain a knowledge and Lnderstanding of chemistry appro-
priate to this IeVeI and to appreciate the interlmking patterns which are a
distinguishing feature of the subject;

3. show the interrelationship between the development of the subject and its
Applications: social, economic, environmental and technological;

4. develop skills in laboratory procedures and techniques Carried out with due
regard for safety, together with the abiliw to assess the uses and limitations of
these procedures; '

“r 5. foster imaginative and critical thinking as well as the ac uisition of knowledge,
together with an appreciation of the intellectual discip ine which the subject

, provides; ,

6. develop students' ability to acquire knowledge by means of practical investi-
gation;

7. develop students’ abilities to form hypotheses and to design experiments to test
them; -

3. provide an appropriate course for those who will end their study of the subject at
this stage as well as laying a secure foundation for those who will continue their
studies in this or related subjects.

  



180 Chemistry - Advanced level,June l991/January 1992 (Overseas)

Objectives

The examination is designed to test the attainment of canspecification based on Abilities and Activities.
Abilities

The abilities of the candidates to be tested are grouped into four categories (seebelow) and are related to the Syllabus Content in terms of the skills that candidatesmay be asked to demonstrate in the examination.

didates according to a

Ability Corresponding Corresponding
aim skills

(1) Knowledge - the ability to 2, 3, 4
recall and communicate
information. As well as specific
facts, this may include recall of
terminology, techniques,
theories, and so on.
Comprehension — the ability to 2, 3, 4
interpret familiar information.
This is a routine level of performunderstanding. The solution of calculations,problems and calculations in a identify,manner with which the justify,candidates are familiar would recognisefall into this category. ‘
Application — the ability of
candidates to use and
communicate their knowledge
and understanding in situations
which, to some extent, are
unfamiliar or to deal with
familiar situations by
unfamiliar methods

(4) Analysis/evaluation/synthesis — l, 2, 3, 5, 6
the ability to: analyse a
complex communication or
situation into its various parts
and to see the relationship
between them compose a
communication, bringin
together several areas 0
knowledge and understanding,
and forming a statement
complete in itself.

recall

demonstrate
understanding,

’ apply
select
predict
interpret
deduce

Plan investigations,
demonstrate
awareness

Activities

Candidates will also be tested on their skills in the main activities in whbe expected to have engaged during their study of chemistry:
(A) studying specific substances by non-practical methods;
(B) using practical techniques to investigate the behaviour of materials;

ich they can
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((3) looking for and using patterns in the behaviour of substances;

’ ' ' 1 techniques;1 Wing roblems usmg mathematlca _ . . .

(D; :llring Emblems using concepts (Without the aid of mathematficsrkith their

(E) studyirig the Applications of Chemistry in selected fields, toget e

( social and economic aspects.

The Examination ‘ . l

The examination will consist of three theory papers and a practical test. A speCIa

paper will also be set.

' ' ' ' he teaching of the course“ ‘ A lications ofChemistry Willpe-rvadet .

311131312?ng blealeflggted in the examination, particularly in papers 1 and 2.

' lculator in all parts of' '11 b ected to have access to an electronic ca .

ginggftlierlavt‘llon. Ieiuerllher details are given on page 7. Four figure mathematical tables

may be issued to candidates requesting them. . u - hiding the

' ' ' ‘ded with a Periodic Table for use in a papers, me ll

giggldlgtglsitjlbl: gigegv‘l‘he Periodic Table will include the names and symbols of a
‘ ' ' masses

the e ements together with their atomic numbers anti telzgivaen 3:03:12;her data

corrected in most cases, to the nearest whole number. A hmite r g

as required will also be included.

' ' heory papers: in the' ' b llowed no books or notes in the written I _ h.

gfallclllggiimllnaetign they will be permitted to use any books or notes they W15 .

Specification
V

n u - o ive

7 The marks awarded for each component of the examination W111 be combined to g

a.total examination mark of 400.

marks

Paper 1 ' 120
Paper 2 ‘ 120

Paper 3 80
t u

80
Practical test TOTAL 400 marlG

I ‘ ' ' marks,The target weightings, expressed as percentages of the overallexammation

for the various components are:

' ‘ h a wa that. taken as a whole, theyTh h ' rs 1 —- 3 Will be constructed'm suc ’ A

Prcfvldzolgyroifll; balanced coverage of topics 1..- 22 o the syllabus content 
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Paper 1 Mn c -
total of 120 ?nnaisrlslst 0f abo'm 7 co
opportuni will b ' ‘ ’

to

questions ty e prowded for differentiation by outcgeth: 3:225:21? an;o
PaperZ (2} hours)

some
gaper 2 Will constst of 4 compulsory questionsuestioln 1 will be a data res n 'be provxded With stimulus mpzfieisfalozvclfilcrllipirsgenslqn question Candidates WI"
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I

5pm“! Paper (3 hours)

A special paper will also be set which may include questions on any aspect of the
course. Candidates will be required to attempt 4 questions out of 8. Some
questions will be of a sufficiently general nature as to allow, but not re uire. the

use of material relating to Applications n0t included in the main syl abus.

paper 4 (3 hours)

This will be a practical test for those candidates whose work has not been
assessed by the teacher. The test will consist of two compulsory questions.
Candidates may use any notebooks or text bOOlG they wish in the practical test.

The practical test will seek to test the ability of candidates to:

l. manipulate apparatus and chemieals in quantitative and qualitative
exercises, '

2. observe the results of experimental work, both quantitative and qualitative,
and to record these observations accurately,

3. interpret their observations and arrive at valid inferences and conclusions,
including those reached through the calculation of results in quantitative
exercises,

4. devise and plan experiments of a simple kind.

The practical test will carry a total of 80 marks.

       



Any examination uestions set on nomenclature will be determined by the syllabus:feach board, and .t B‘statement does not in anyway extend examinab e material. Inaggwers to exatnlnattlon questions candidates may use any name, symbol orrewauon which 15 generally accepted for a compound or grou , unless theue ' - -
37113395 specifically on some aspect of nomenclature that fa

, The recall statements define that material w
able to reproduce from memory during the examination. This body ofspecific factual

' knowledge has been kept to a minimum to allow candidates time to develop their
_ own interests and to develop practical and problem solving sldlls.

?wwy _ Advanced level, June .nanuuy 1992 (Overseas) v , l8:

that the unit of pressure may be the atmosphere (atm). 1Centres are also
recommended to consult Chemical Nomenclature, Symbols and Terminology, ASE,
Third Edition, 1985.

' MATHEMATICAL REQUIREMENTS

Candidates will be expected to calculate numerical results using any of the functions
listed below and to plot and interpret graphs. including the determination of the
gradient of a curve at a given point

Candidates will be expected to have an- electronic calculator conforming to the
University's Regulation, 22.4 when answering all papers including the multiple-
choice paper, Paper 3. It is recommended that calculators have the following keys:
+, —, X, +, 1t,x2, x. l/x, xy; lg x and In x and their inverses, memory.
In calculations candidates are advised to show all the steps in their working giving
their answer to appropriate number of significant figures.

Syllabus Content

The examination will be based on the skill statements set out below in relation to
each of the main headings of the syllabus. [t is intended that most areas of the

_ zllabus will be illustrated by references to Applications of Chemistry. Examples of
ese are given in the awareness statements which occur throughout the syllabus and

many of the general principles relating to them are set out in topic 2 of the content.
The syllabus content is defined in terms ofstatements relating to recall, abilities and

, awareness. -

hich‘candidates will be expected to be

The ability statements, introduced by the words “Candidates should be able to ,define those areas in which candidates will be required to demonstrate their abilities
relating to Comprehension and Application. Questions requiring these abilities may
relate to material of which the candidate is not expected to have specific knowledge:in such cases all necessary factual material will be included in the question.
The awareness statements define material of which candidates should have some
experience but not specific factual knowledge. These aspects ofthe syllabus are ones
likely to be chosen by examiners in conjunction with comprehension or dataares onse questions in which interpretation skills together with analySis, evaluatibn
an synthesis are being tested. It is not intended that substantial teaching timeshould be devoted to all these to ics but that they will provide guidance to teachers_ as to imFortant Applications 0 Chemistry as well as setting out vehicles for the, testingo p

; experience material relating to many of these statements ,as part of their general
‘ reading, rather than formally. '

roblem solving and comprehension skills. it is hoped that candidates will

1. Basic Knowledge

Candidates should be aware:

(a) of the nature of chemical Change in terms of rearrangements of atoms
(b) that chemical change is the means by which new substances are fotrned and

that the products of chemical reactions are important in our society 



 

 

atomic orbitals and ofa. . . e organic moleculescesstve xonuauon energies

ei '(e) in:Ie'terrto Isotopes or to organic moleculesat ‘ . . . .r9 successxve lomzauon energies in terms of electro ' fimc con -  
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(b) that electrons e characterized by their energies, that they are not
localized in fixed orbits, and that the electron structure determines the

chemical properties of an element ,

(c) that the atomic spectrum of hydro en provides experimental evidence
for energy levels, that the energy di erence between levels can be lound
from the frequency of the radiation emmitted and that the first
ionization energy can be found spectroscopically

(d) that measurement of the frequency of absorbed or emitted radiation
provides an important analytical tool

(e) of a - , B - and y — radiation and principles connected with the use of
radioisotopes in medicine and industry

4., Quantitative Chemistry

Candidates should be able to:

(a) deduce masses of particles in terms of moles, and vice—versa, given
suitable data

(b) deduce volumes of gases in terms of moles of gas, at s.t.p. or at room
temperature and atmospheric pressure

(c) describe an experiment to collect appropriate data for the determin-
ation of the formula of a simple compound

(d) describe an experiment to determine the relative numbers of reacting
particles in a chemical reaction

(e) deduce the empirical formula of a compound from reacting masses

(0 deduce simple equations from reacting masses of pure substances and
from the volumes of gases at the same temperature and pressure and
wcc—versa . ~

(g) carry out calculations relating to substances in solution, concentration
'being expressed in g drn‘3 or mol dm—3

5. Bondng and Structure

5.1 Candidates should be able tt) recall

(a) the nature of the forces between electrons and nuclei leading to
different types of bond: ionic, covalent, dative, hydrogen and metallic

(b) the relative strengths of the various types of bond
(c) the arrangement of ions in sodium chloride

(d) that alkali metals have body—centred cube structures as compared with
many other metals which have close-packed structures

(e) structures and bonding of diamond and graphite

5.2 Candidates should be able to , ‘ '

(a) demonstrate an understanding of the relationship between the
physical pro erties of a substance and its bonding and structure:
metals, simpfe molecules, giant structures and polymers

(b) demonstrate an understanding of the properties of benzene and
graphite in terms of delocalization of electrons

(c) interpret ionic and covalent bonds using dot and cross diagrams

(d) interpret the shape of a simple molecule or ion in terms of the electron
pair repulsion theory
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(e) interpret the physical properties of noble5, 6 and 7, water and carboxylic acids in te gases. hydrides in mu” 4
5.3 Candidates should be aware

(a) that ions are fre_ . quentl h dr ' ' 'important 111 some hyhrzhedalzaerfdlzzgggnizlh‘: that dative bon
(b) that the Size 0l a" ate"! Can be "lte I t "I telu's 0‘ Cobale" et

rp e ed
tlm 3111cC . .( ) of the concept of tonic radius for some elemEnts

(d) of the effect I
value of ionicoraihlhctlsear charge and closed shells 0f elem“

(e) that coval 'ent radius for an ele ' 'ment 15 a vanabl 'u ' e I
pon the molecular env1ronment in which the 21$:ng depending(0 {31:12:31}; ghgriiiccalflfiigperties of Hiatals are governed not onlglgciind.

heat treatment e as coritro e by the size of crystals resu ti mg
.g. anneahn uench' - "g from

(g) that the pro ertie g, q mg and tempenng
d .structure 811% b05£111]guses ofeveryday materials are governed by their

6. Energetics

us on the

6.1 Candidates should be able to recall .
(a) that enthal

conditions
(b) the principle of the conservation of energy (Hess’s Law)(c) the distinction betwmolecules of the typzcxéafnd enthalpy and mean bond enthalpy for

6.2 Candidates should be able to
a Constl UCI Sllllple ellthalp level diagrams alld [flake dedUCUOIlS ho"l

(b) perform calculations to determine
reactions in solution or for combus
mean bond enthalpy values or 0th

6.3 Candidates should be aware
(a) that the si n of an I - I

. . enthal h
direction ogspontaneous eightgce.“

(b) that the enthalpy change for a reaction yari
(c) ithgt eriergy changes influence the conn usmal processes function
(d) that there are economic considerati

mg the Siting and organisa
7. Phase Equilibria '

7.1 Candidates should be able to recall
(a) the phase dia

obeyed.
b - l

n( ) theessdiagrattts representing variation of boilinEon ure With composition for systems ofstant pressure or constant temperature

ch ‘py anges for reactions are defined under certain standard

tion of organic com '_ . ounds usm
er suitable data p g

ge dees net always indicate the

. . es with temperature.
ditions under which certain

ti f ons t6 be borne in mind concem'
on 9 plant in industrial processes

grams for two volatile liquids in which Rabult’s law is

g point and vapour
two volatile liquids at
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rms of intermolecu ar forc ’es

ding'Ls
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(c) that fractional distillation is med for separating fractions in crude oil

and separating components in liquid air.

72 Candidates should be able to

(2) demonstrate understandin of the principles of fractional distillation

in terms of plots of boiing point and vapour pressure against

composuion

(b) perform calculations based on Raoult's Law for two component

systems, given suitable data

(c) interpret both positive and negative deviations from Raoult‘s Law in

terms of enthalpies of mixing

(d) predict the formation of an azeotrope given an appropriate plot of

vapour pressure against Composition for a two component system.

7.3 Candidates should be aware

(a) that deviations from Raoult‘s Law may be related to hydrogen bonding

(b) that liquids cannot always be completely separated by fractional

distillation if their boiling points are similar or they form an azeotrope.

8.. Chemical Equilibria

8.1 Candidates should be able to recall

(a) that equilibria are dynamic and that the state of equilibrium is defined

by the equilibrium constant which is dependent only on temperature .

(b) Le Chatelier’s Principle

(c) that solid and'pu're liquid phases may be regarded as having constant

concentration

(d) that the presence of a catalyst does not affect the position of

equilibrium but does affect the time taken to reach equilibrium

(e) that the manufacture of ammonia and of sulphuric acid involve

equilibrium processes

8.2 Candidates should be able to .

(a) deduce the effect of changes in concentration, pressure and tempera-

ture on the [fosition of equilibrium using Le Chatelier's principle and

given suitab e data

(b) deduce an expression for Kc from a given equation and calculate

' numerical values with units, given suitable data

(c) determine the equilibrium concentrations in a reaction from the

equilibrium constant and any‘other necessary data

8.3 Candidates should be aware

(a) that most chemical processes are equilibrium ones

(b) that many commercially important processes involve equilibrium

_ 9. Acid/Base Equilibn'“
9.1 Candidates sheuld be able to recall

(a) the Bransted-Lowry theory and its use in correlating aeid/base

behaviour >

(b) the definition of pH  



   
(c) two methods of measuri. n H e '
(d) definitions of K,, Kw and ghzir uhfénmemany

(e) the Simple theory of indicators as weak acids or basis

9.2 Candidates should be able to

(3) identify acid/b ~ .
equations ase conjugate pairs and relate them by means Ofsuitable

(b) calculat ' ‘versa e pH from hy drogen ion concentration atid from K. and ViQ

(c) calculate the pH of a buffer solution from suitab1e data

(d) e ect a SUltabl I V aS 1 e lndlCfltO {O rI r a g]. en [ltl’atlon LlSlng Sult 1316 pH/Colou

(e) interpret the variations of pH during titrations

‘ 9.3 Candidates should be aware
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(a) that pH is an ' ' I '’ (b) that re “lat. important fatter in determining enzyme activity

(c) that mag“), ion 3f 5011 pH l5 important in agriculture

I every ay processes incl d' h ‘
dependent on pH and tak , ‘u mg p Otographlc PYOCP—SSCSe lac ’ , are10. Redox Equflibria p e in buffered solutions

, A 10.1 Candidates should be able to recall

(a) the definition of I_ standard electrode dte ti 1
(b) pgtennal and the conventions for reprltjasenttlatéilonagcfl csetlzlls:ldard redox

(c) tthe reason for defining a standard electrode
e use of the standard hydrogen electrode as a reference electrode

10.2 Candidates should be able to

 

suitable redox potential data

' (b) interpret io ‘ -me half e ations
redox reactions qu and use them to deduce the equations or

‘(c) interpret the 1 ‘ I 1 I103— ‘ e ectrochemical series in terms of electr ‘

Candidates should be aware Ode patenmls

 

h) of '
thea licati - -

(In Women? ons ofelectrode potentials in connection with corrosion

“‘3‘
chln'fiuhs of predictions re d' ' -

8e gar mg the directlon of

d‘Pamfguflrd Prove to be erroneous due to kinetic i: i1;ta_neou:

(c) of the i om standard conditions ’ mo“ o

“‘90
11- Chemical Kinetic Rance Of Storage cells

Candidates shook; be able t 11

O I'CCZ

_ _ (a) the factors Mud, aft

IE » " H (b) dye defi11111~)n dftuéic

‘ given reagent ‘

t :he rate of a chemical change
0 .reaction, both overall and with respect to 3   

(a) redict t ' 'p he direction of spontaneous change for redox reactions using
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constant in the rate law 'for a chemical

 

(c) the significance of the rate

reaction

(d) that rate constant always increases with temperature

(e) that rates of reaction are kinetically controlled and that a

energy is a barrier to chemical reaction

(1') the distribution of energies in an assembly of

d the changes which occur in t

changes in temperature

(3) a simple kinetic explanation

the energies of particles

(h) that many reactions procee

2 Candidates'should be able to

(a) select a suitable experimental

reaction

(b) interpret the results of kineti

(c) interpret the terms activation e

Arrhenius equation.

((1) interpret the results of kinetic

(integrated forms not required)

(e) use the Arrhenius equation to determine the activation energy for a

reaction given suitable data

(1) intet‘pret firSt order reactions in

ctivation

articles at constant

is distribution m'th

for rate of a chemical change in terms of

d through a transition state

11.
technique for following a chemical

c measurement in graphical form

nergy and pre-exponential factor in the

experiments in terms of rate Izws

terms of half—life/and vice-versa

11.3 Candidates should be aware

- (a) that many common reactions are complex

“ _ (b) of the imFIications of kinetic factors for the su

‘ ‘ biologica processes

(c) that the order of a reaction is experi

possible to (216 duce information regar

reaction from kinetic information

ccess of industria1 and

mined and that it is
mentally deter

anism of a chemicalding the mech

17— Catalysis
‘ ,

12.1 Candidates should be able to recall

(a) that a catalyst creates a new reaction pathway with a lower

barrier, change of Arrhenius factor or both

(b) examples of catalysis including sqme of industrial importance

(c) that enzymes are biological catalysts

71122 Candidates should be able to,

(a) demonstrate. an understanding 0

heterogeneous catalysis

(1)) identify the existence of a trans

(c) interpret suitable data to produ

energy

 

f homogeneous as opposed to

ition state from a reaction profile

ce a reaction profile

12.3 Candidates should be aware

(a) that many transition metals and their

activity

compounds show catalytic
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"14.3 Candidates should be aware
(b) that cat ' -alyt -

1c acttvuy Shown b transition metal cations ma
(a) that the Kurification of bauxitedines be explain ‘ed In terms 0 redo - Y s

X behaviour_
on“

( n)

“s

(' Illa! the use ()I a Catalyst l". a" Industl lal process LS Often a "lea.
(1'

' 13. Groups 1 and 2

13.1 Candidates should be able to recall

depends on the am hoter'tc nature of

Al?03, t at the extraction of aluminium is done eYectrolytically and

that the extraction is economically important yet expensive.

(b) that carbon is a valuable industrial reducing agent

(c) that silicon and germanium are

 

15 Groups 5 and 6

15.1 Candidates 5

(a) that oxygen and

 

a [he Cllatactellstlc h Slcal l0 eliies 0f the eleuleuts

(b) the characteris '[1C 11ame colours shown by compounds of the Elem hould be able to recall

En“

 

h many other elements directly.

 

  

  

   

   

     

 

   

 

  

   
   

 

(C) the reactions 0f the ele .

Ed; the reactions of the ox$:::i:‘l’:th oxygen, chlorine and Water

e the trends in 5 1 - . Water
forming compounds that are abunda

'. elements 0 ub‘hf)’ 0f the sulphates and hydrox‘d
(b) that hydroxides and sulphides may be formed by the addition of OH-

' (D the trends in thermal , .
1 es 0f GrouPZ ' and H25 respectively to solutions containing metal ions

elements in Groups 1 :1?ng 0f the nitrates and carbonates of h (c) thtl: rlt‘tethod oféormation in industry of ammonia sulphur dioxide and

‘ 13.2 Cand'd

t e su p 111' trioxi e

l ates Should be able [0
‘

(d) the stoichiometry ofthe principal oxo-anions of nitrogen and sulphur

“ N05, N03, 50%", so?

15.2 Candidates should be able to:

1 and chemical properties of N2, P4, 0; and 58a lute let the h 1C8] 10 611185 0! the elenlents "1 teluls 0! ['16"
Structures

(b) inte . _
cengléffrzgifnondatlon states of s-block elements in te (a) compare the physica

(C) make Predicfion- . | rms 0f elem0n
(b) interpret the chemical character of these elements in terms of their

the elements 5 cortcemlng the Physical and h . . , . positions in the Periodic Table and their structures

(d) recognise an the" COmpotmds
C emical PrOPCPtles 0f 15 3 Candidates Should be aware of

13.3 Candid patterns of behaviour in relation to 0th 4 ' ‘1 ‘ ’ ‘ '
d5 '

ates should be aware
er grOups , :7... (a) theitmportance of morgamc mtrogen and phosphorus compoun

m

(a) of the li ‘

agnculture

i

aPP cation of characteristic flame eolours ' h
. (b) the egmomic importance ofoxides and sulphides'm the production of 3

In t e anal is for
meta

3

YS‘
(c) the sources of sulphur for the production of sulphuric acid

‘

facture of detergentsthese elements
sulphuric acid in the manu

(d) the importance of gen and
some compounds of nitro

(b) of [he ecOn - .
omlc 1m orta ,

elements in the Chl P nce .md uses of C0

- . o - - - . m ounds _

( ) b;0:10glcal SyStEms r alkah Industry, 111 building materiglg 5311:5021": I, (e) the environmenta
l impact of

C 0 t 6 mai

.i , .
.

n sources of compounds of the s—block elements. lime t . sulphur.

' 5 one. . 16 Group 7

deposits of sodiu1 m a d .

14. Groups 3 and 4 “ P0tassmm salts, and the sea 5 should be able to recall

es of the elements F, Cl, Br, 1 - _;; 16.1 Candidate

d5 are water soluble and are acidic in solution(a) thephysical properti

 
14.1 '?:ndfates should be able to recall

1

a t at : '

,7. ._

(b) the ”‘23:? I:hgralcter increases down gr0ups 4 . :f ' (b) that all HX compoun

char ro YFIC behaviour of th ‘ I . , 7' ' , (c) that HE is a weak acid

alu‘rfifltgmoifntfigiofigges
0‘;- gwdroxide: catlfifigstsrzgfiufiyg acid—bas;

(d) the reactions and analytical importance of the reactions between Ag.+

(C) that :11 . . a“ Y Carbon, Silic . 0‘0“ 3" ._ ~ ’ and X‘ ,

atOmicele;b::flidatton state in Group 4 beggggi lead m Group 4' - f 1., (e) The reactions cit the halide salts with concentrated sulphuric acid

. (d) that Sn (II) is re::::a5e5 d more stable as [he . 35-1. ' (f) The existence of the various oxi
dation states of chlorine as exhibited in

. ng an Pb(IV) ' - - .
‘ ‘ ‘ the oxo-anions

’

14.2 Candldates shottld be able to ' ls ondlzmg
‘ (g) the nature of disproportionation as illustrated by C12 and C10—

16.2 Candidates should be able to

.
es in the physical or chemical

behaviour

  
explain duferenc

bstituted for another(3) suggest and
when one halogen is su

S f
let the Cheflllsl 01 the elefllents l“ tel "I O the“ OSlthII 1" d" of COIN 0““Periodic Table



  

‘;
t
a
‘I
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(b) discuss -the
(c) interpret nzzzuhns of the elements in terms of their oxidizin b‘ -

m values of ionization energy and atomic 8d? lhty.
1'3 lus

16.3 Candidates should be aware that

(a) the use of chlorin as IS we a a ‘c . pmson gas and ' '
hemtstry can be used for destructive as weft: hgfiéiglfirp [hatOSeS.

(b) halogens are u ‘sed m th
, ,

POIymers and refrigerant: manufacture of pest1c1des, disinfectams

(C) Chlorine COm o“nds ' -

17. d—block elements P are Important m the alkali indusu')’

17.1 Candidates should be able to recall

(a) that the eleme ' ‘
ms ‘1' ‘ - . .

transition Element; to Cu (mcluswe) wtthm the d-block are known as

( ) tlau l 0 ell] ][ ave charactensnc e]b Illat 5 [I n 81 C [S h CCIIOH StIUCtLIl es and

elements are alwa IlletaLS, tk‘lat the t: allSltlon eleme“[8

often form coloured corn ounds
"5 . and m ~

ually show vanable oxidpation State co plex tons, and that they

((1) that com 1 'p ex 10115 consist of a cent 1 ‘ '
surrounded by ligands which carry galoggssghelzf ifgtgrgismetal ion

(e) that many com lexions
. . are tr - .

charactensnc s apes_ te a or hexa-coordmated giving rise to

(0 that [h ' .
, 8 bond ~

dative co-orchrhgagg1 cggfifi’gmm [gay be interpreted either in terms of

ne ative . or t e attraction b ‘

g charge on the hgand and the positive cehgfiegefelnyres Of
a ton.

(g) that h d ' ' ’ions y rox1des are precxpltated from solution by the addition ofOH—

I the {011118111011 0f eaCh Of CuCl and Cu [O

(l) 0113 Illethod for [he IIIIBICOIWCISIOII 0‘ I6 and re

(j) the co -mmon oxtdation‘ . _ states of ma ese

“lethOds for thetr mterconversion ngan and Vanadium and

17.2 Candidates should be able to:

(3) deduCe the d—electron -
. . confi ranon

. .

the Penodlc Table and vicegsersa 'ofan element fr0m us position in

Of d bIO k l 0 t Cl] C eCtIOI“

p C example, 81 en Sultable

(C) predict ' 7sultable agents fo bn'n 'n abo

Oxidati
- . r 81 g ut co v {5'

0“ states usmg Stumble electrode 1 t .211“ :talons between

((1) relate Processes used for th '
their at . _ C'exfl'actlon Of [ransi '

metals @3222“ E}: reductmn With carbon, regggdglre‘menltf from

standatd electrogxotelhgrlggfn‘ and elecuolyfic PYOCCSSegtto othheei;

( ) Purity required . ' o economlc facmrs and t0 the level of

e interpret the bond' ' 7m m a ' - -

boxes notation 3 given comp13x10“ usmg the electrons in

17.3 Candidates should

‘ $25
ns relating to the physical

   

   

 

ape of a complex ion, given i

square planar and tetrahedral arrangements)

‘ rs, given suitable data

(h) interpret the solubilities of A C1 and AgBr in ammonia md of

Zn(OH)2 in sodium hydroxi e or ammonia and to extend this

approach to other examples given suitable data

be aware that:

d-block elements

1' d-block elements are hydrated in solucnn

are extremely important in society

have an important biological role

(a) most elements are

(b) most simple ions 0

(c) many d-block elements

, (d) many d-block elements

18. Periodicity

18.1 Candidates should be able to recall

(a) the formulae of the oxides, hydrides and chlorides of elem

to AI in the Periodic Table.

(b) the reactions with water of the oxides, hyd

elements

(c) main methods of preparation of the oxides, hydrides and chic

these elements.

18.2 Candidates should be able to

(a) relate the atomic number 0

Table

e225 from Li

rides and chlorides of these

rides of

1 an element to its position in te Periodic

(b) make p'redictio
or chemical properties of an

element given its position in the Periodic Table and vice versa

(c) demonstrate an unders
tandinfiof the term peri

odicitywith reference to

variation in melting point, oiling point, atomic radius and first

ionization energy

(d) explain how the changes in melting point a

which take place across 21 pe

(e) interpret the types of structure and bonding ,

from Li to AI in terms of their positions in the Periodic Table

L. (D explain, in structural terms, why the difference between melting point

. and boiling point is

hods used for preparanon
(g) interpret the met

chlorides of elements in the first and second

properties

I 19. Chemistry ofCarbon Compounds '

19.1 Candidates should be able to recalk , ,

(a) the tetravalent nature of carbon and spatial disn'ibutioz

aliphatic compounds.
(No knowledge of alicyclic compcun

expected)

(b) the conventions for representation of

. : aliphatic and aromatic co ,

ture. (See 1UPAC and ASE etc
.

(c) the Structure of benzene and the reasons for its Special properties.

I

of bonds in

d5 will be

three dimensiona': Structures of

d rules for systemazic nom
encla-
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196C

(a) recognise and predict
group and optical isomerism.

(b) recognise chirali ‘
(c) interpret the reactivities of byand bonding, including mention of pi- bonds(d) recognisefu 'nctionalgrou swhich

.
can organic compound. p onfe

19.3 Candidates should be aware

and delocalizatio‘n re
r ac1dxc or basic properties 0H

mm ' “0“"3' ~~ g ' Potmdszflam ..
minimtéing {headegradabihtx and of the tee . mablhty,

20. Organic Synthesis

ydrogen ions (includinammonia, alkyl amines and hen I . _- . . am - . .diazo-couphng reactions of p enyhlmitllzg? hggrghligfifs (Including(0 halogenocom '. Pounds With ' - -solution, Cyanide ions, amnllig'gg'gmde 10115 1n aqueous and alcoholic
(g) nitrobenzene with reducing agents to give phenflamine(h) carbonyl compounds towards 2,4—dinitro hen lhydrazine hydrogencyanide, oxidiz‘ - .borohydride mg agents mcludlng the alo orm reaction, sodium

g relative strengths of

(J) and chlorides With wa ,.
. ter and with ammonia

.(k) mmles towards hydrolysui and reducing agents20.2 Candidates should be able to
(a) propose viable pathways to the V

I 'and 0f Polymers using the reacangiitfefSimpl-e organic molecules(b)
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19.2 Candidates should be able to:

  

   

   

.» (c) propose suitable apparatus, conditions and safety precautions for
1,33 realizing an organic process, given suitable data

21 Organic Analysis

:7" ‘ Candidates should be able to:

5:331 ' (a) find empirical and molecular formulae from suitable data

2.1. (b) interpret physical and chemical data to arrive at the structural formula
5:2. of a compound including the use of infomation relating to derivatives

where appropriate
(c) interpret simple low resolution mass spectra and make use of given

characteristic data to interpret infra red spectra

21 Reaction Mechanisms

22.1 Candidates should be able to recall the following reaction mechanisms:

(3) homolytic substitution (alkanes with chlorine and bromine)
(b) heterolytic electrophilic addition (alkenes with halogen and with

hydrogen halides)
(c) heterolytic electrophilic substitution (nitration of methyl benzene)
(d) heterolytic nucleophilic substitution: 5N1 and 5N2 (halogenoalkanes

with nucleophiles)
(e) heterolytic nucleophilic addition (carbonyl compounds with hydrogen

cyanide)
(f) homolytic addition (polymerization of alkenes)

22.2 Candidates should be able to

«L. (a) interpret simple allied reactions in terms of the above mechanisms

ADVANCED SUPPLEMENTARY LEVEL

’Chemistry 082
This syllabus is available only to candidates entered by schools recognised as aamination
centres in their own right under Rtguiation 4.

Introduction

‘ This syllabus has been designed to meet the needs of students requiring a two year
COurse in Chemistry to the depth ofAdvanced level but less extensive in content. It is

, particularly intended for these studying related subjects at Advanced level, for those
Wishing to broaden their scientific traininghmd for those whose main interests lie in

‘5 Other areas but who wish to maintain their contact with science.
Although industrial and technological aspects are included as a separate section
these topics should pervade the teaching of the subject and will be assessed as such
Whenever possible.
The syllabus is designed either to be free standing or as part of a teaching
ro§ramme in which candidates are taught alongside those stu

' CV8
dying for Advanced

. It incorporates the a reed common core in chemistry at Advanced level bf the
{General Ceijtificate of E ucation published by the GCE Examining Boards of
' England and Waies 1983, with the exception of those topics l'Bted in Appendix I to
’7 the syllabus.

  


