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]ntroduc tion ~ b "’E
This ‘syllabus is the direct successor of the syllabus AO81 introduced by the
University of London in 1985, and has been constructed to take into account changes - e
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 R
candidates will be familiar at the start of the course. | g
 order to assist teachers and pupils the syllabus has been redefined in terms of the :
cromolecule b ~kills 'which candidates will be expected to demonstrate and these skills should
Starch and glucose could b b tz“lg&l' ohydrates and proteins. emphasise the continuity from more elementary courses. In particular, candidates 3
breakdown of naturally occurring 1a Introduce the carbohydrates and the will be expected to solve problems within a chemical context and to show their S
B 15.2. Because of their im ortange irf %ef molecules, e.g. Nuffield A 21.1, 212 awareness of the place of chemistry in society. Sections indicating how this might be R
* should be mentioned brie}{; 1€ processes and natural fhibres, PrOtEii'ls, done have been incorporated throughout the syllabus, but teachers should also use ke
: 4.5 The hea T : | examples of their own in showing how Applications of Chemistry and their o
| Electrolytic mz‘a’x{ufg L::?;c:f];o élndusm-Am;wma‘ nitric acid, sulphuric acid implications — technological, industrial, economic, environmental and social — are 2 ‘::_é
Fmphasis sho um hydroxide and chlori ‘ important ' e
uld be on raw m orine. Soap and d , ‘ DR
ateria €tergents, - f A _ _ _ : PERR .
involved. An €Xperiuicntal approa c}llség:jdd;mand for products and the pringiples In order to accommodate this change of emphasis the required examinable syllabus S e,
Nuffield A 216:B 154 e made to both soaps and detergents has been curtailed significantly in favour of the skills defined in the Assessment BEREE
4.6N Fertilizers ~ Objectives. | BBt _%._; -
ltrogenous and pho - " | " MEREE.
: S hau : -' e
mentioned Phiosphatic fertilizers and sources of potassium should be [ BENE Y
?eneral information §  The syllabus aims to: B R
he fpllomng publications may be f . 1. stimulate and sustain students’ interest in, and enjoyment of, chemistry; BENEE
Chemlsn-ypublicaﬁ : ¥ ound help:ul- Only the Revised | . . . | _ : | 4 by
be of sl ons are listed and reference to the original Revised Nuffield 2. enable students to gain a knowledge and vinderstanding of chemistry appro- BUERE .
ue. _ ginal publications will also _ _ priate to this level and to appreciate the interlinking patterns which are a T e 4
ASSOCIATION FOR SCIENCE EDUCATION, Coll ' - distinguishing feature of the subject; BEEE
The School Science Review (Journal of AEE)ege Lane, Hatfield, Herts AL10 9AA - 3. show the interrelationship between the development of the subject and its - .
THE NUFFIELD FOUNDATIO s : Applications: social, economic, environmental and technological; SREE:
Revised Nuffield b N( L%ENCE TEACHING PrOJECT 4. develop skills in laboratory procedures and techniques carried out with due s
L. Teachers’ Guide I - {Longman Group Ld.). | 5 regard for safety, together with the ability to assess the uses and limitations of i
2. Experim 6. Handbook f, * . these procedures; ' IR
- ent Sheets [ . OK tor Pupils A s A B L
3. Study Sheets L /. Chemists in the V?forld - 5. foster imaginative and critical thinking as well as the acquisition of knowledge, s
4. Teachers’ Guide 1 8. Teachers’ Guide I & together with an appreciation of the intellectual discipline which the subject 5
~3. Experiment Sheets If ' »- 10 Option Pamphlets* for pupils i provides; ) _ A it 'i
- "There is no Option Pamphlet for Option 11. Th; . 6. develop students’ abilitv to acquire knowledge by means of practical investi- SEEE '
only in Teachers’ Guide IJ. ption LL. This option is described in outline gawon; . .. s A
ROYAL SocCIETY OF CHEMISTRY, Burlin - 1. develop students’ abilities to form hypotheses and to design experiments to test .
Monographs f - Lurlington House, Piccadill 550 themy - EPR RN
or Teachers. " + Piccadilly, London W1, * Rl . e
Education in Chemistry (bi-monthly) 8. provide an appropriate course for those who wiil end their study ot the subjecti at BEE. L
, | i TR this stage as well as laying a secure foundation for those who will continue their ..
' . ©  studies in this or related subjects. - A ee——
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Objectives

The examination is designed to test the attainme
specification based on Abilities and Activities.

Abilities
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Ability Corresponding Corresponding
. aim skills

(1) Knowledge - the ability to 2, 3 4 recall
recall and communicate
information. As well as specific
facts, this may include recall of
terminology, techniques,
theories, and so on.

(2) Comprehension - the ability to 2,3 4 demonstrate
interpret familiar information. understanding,
This is a routine level of perform
understanding. The solution of calculations,
problems and calculations in a identify,
manner with which the justify,

A candidates are familiar would recognise

4 ~ fall into this category.

(3) Application — the ability of

53,95 6 ' aond
candidates to use and EPYy

select
: communicate their knowledge predict
i and understanding in situations interpret
which, to some extent, are deduce

: unfamiliar or to deal with
familiar situations by
unfamiliar methods

(4) - Analysis/evaluation/synthesis —
the ability to: analyse a

; complex communication or

j situation into its various parts

and to see the relationship

between them: compose a

communication, bringin

together several areas o

knowledge and understanding,

and forming a statement

| complete in itself.

k2. X5 6 Plan investigations,

demonstrate _
awareness

Activities

be expected to have engaged during their study of chemistry:

(A) studying specific substances by non-practical methods:
tB) using practical techniques to investigate the behaviour of materials:

-

Candidates will also be tested on their skills in the main activities in which they can l '
;
H
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(C) looking for and using patterns in the behaviour of substances;
| ' ical techniques;
lving problems using mathemanca' _ | £
(D)) ssglving groblems using concepts (without the aid of mathematﬁcs), ki
(E) studying the Applications of Chemistry in selected fields, together wi
: social and economic aspects.

The Examination

g 1
The examination will consist of three theory papers and 2 practical test. A specia
paper will also be set.

s : ' he teaching of the course
t ] hat Applications of Chemistry will pe.rvadet _
Iatnlfl 1?;;“51161(11 ltaeareﬂigted in the examination, particularly in papers 1 and 2.

' ' i rts of
candidates will be expected to have access to an electronic calculatﬁz rlx?ailil(l: a[iatables
the examination. Further details are given on page 7. Four figure ma ‘

may be issued to candidates requesting them.

rovi ' iodi in all papers, including the

' ill be provided with a Periodic Table forusein a :

Cﬁgﬁlzﬁ(me peager. The Periodic Table will include the nanl'lef_, and tsernni?:O];lgsfsae s

rt[l:e: e?ements together with their atomic numbers and re a(.jtwe ato e
corrected. in most cases, to the nearest whole number. A limited range ol

as required will also be included.

' ' heory papers: in the
! ill be allowed no books or notes in the written t vy
[E?;:(:;Saalteei:?ninaiion they will be permitted to use any books or notes they wish

Specification

_r " inati i1 ' ive
The marks awarded for each component of the examination will be combined to g

a.total examination mark of 400.

marks
Paper 1 120
Paper 2 | 120
Paper 3 80
Practical test 80
TOTAL - 400 marks

‘ ' ' ination marks,
The target weightings, expressed as percentages of the overall examination

for the various components are:

Practical test

20

The theory papers 1 — 3 will be constructed in such a way that, taken as a whole, they

=

provide broadly balanced coverage of tepics- 1 ~ 22 of the syllabus content
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cial Paper (3 hours) |
> A special paper will also be set which may include questions on any aspect of the

: * jons out of 8. Some
. . ' , here appro riat . e. Candidates will be required to attempt 4 question ire_the
vPportunity will be provided for differentiation b o e g Aapts: - thciently general nature as to allow, but not require,
questions. 1on y‘ outco.me IN parts of SOme __,___- queSé}O;:; ::lrlilall)i :lgtairilgl tél;plp){igations not included in the main Sy(ﬁabus.
Paper 2 (2} hours) use

i f 4 (3 hours)
pulsory questions, Paper

This will be a practical test for those candidates whose work has not been

. : 10NS.
. assessed by the teacher. The test will cm’r:;lstks ofhtwo F?Impl:liogaggiﬁl?est

in -

‘ matenial which may be | : ' may use any notebooks or text books they wis
written text, tables of data Or experi y be In the form of a Passage qf . Candidates may y

- | ' j ill seek to test the ability of candidates to:
assessment relating Primarily to abilities 3 and 4 -~ The practical test wi

» . ™ ™ . ; - i‘ve
1. manipulate apparatus and chemicals in quantitative and qualitat
€ a problem solvin : -

‘ cises Lo o

: | § exercise which ma , but will — ' * th quantitative and qualitative,
necessarily, relate to cXpenimental design. Chojce will be f)\:en 't‘l:'l not 2. observe the results of experimental work, bi:) q
question. , 5 . Clg and to record these observations accurately, lusions
Question 3 wi]] require candidat e "~ 3. interpret their observations and arrive at valid_ inferences an_d cc::on(;l ltlii:zivej
Opportunity will be provided fori::dl':g respor;ld freely to one of four titles including those reached through the calculation of results in qua

i e ldates to demonstrate their knowled '

. e of ' *
0A 35{1:1[1’1:32 32151 §£ t((:)lﬁig\lfrtg adng - Vanetﬁf o a[i')]proaches L be decep tableg the | flxercwe&d lan experiments of a simple kind.
o = Y fididates to show what th ' 4. devise and pla

their skill in communication. ¢y know and to demonstrate

The practical test will carry a total of 80 marks.
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Paper 1 (2 hours) P
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that the unit of pressure may be the atmosphere (atm). ,Centres are also
- recommended to consult Chemical Nomenclature, Symbols and Terminology, ASE,
reference should be made to the joint statemen; on rec d Edition. 1985
chemical nomenclature issued by the GCE Boards in 1984 reproduced below Thir | ' 2
- MATHEMATICAL REQUIREMENTS
A JOINT STATEMENT BY THE GCE BOARDS, 1984 . - - - of the functions
“ . . B i Candidates will be expected to calculate numerical results using any o the
Chemical nomenclature In GCE examination papers listed below and to plot and interpret graphs. including the determination of the
Following the publication in 1972 by the Association for Science Education f gradient of a curve at a given point. \
“Chemical Nomenclature, Symbols and Terminology”, the GCE Boards and the ASF Candidates will be expected to have an electronic calculator conforming to the
discussed the ossibility and desirability of the use of one system of chemicy University's Regulation, 22.4 when answering all papers including the multlple'
: nomenclature for all syllabuses and €éxaminations, and the extent to which the choice paper, Paper 3. It is recommended thart calculators have the following keys: _;f
: recommendations contained in the ASE document might constitute the acceptable +, =, X, ¥, 0,x% x, '/x,; 1g x and 1n x and their INVerses, memory. ?
; system. As a result of these discussions, the GCE Boards agreed a joint statement ip TR - 10 U SR P P e : . : N7 g
'S 1973 which each Board would use as the basis for its practice in setting eXaminatign [n calculations candidates are advised to show all the steps in their working giving i
§ ! papers. A Second Edition of the ASE document (contammg the joint statement) wag their answer to appropriate number of significant figures.
published in 1979. With regard to the Third Edition of the ASE document, the Boards : £
2 wish to reatfirm the principles governing the use of nomenclature in theijr Syllabus Content 2
- €Xamination papers and which recc??mse the_wiflespread use of systematic The examination will be based on the skill statements set out below in relation to % 1
& nomenclature and the advantages of uniform practice in schools. At the same time it each of the main headings of the syllabus. It is intended that most areas of the e
g IS recognised that traditional names are at present part of the language of chemistry llabus will be illustrated by references to Applications of Chemistry. Examples of - f
and may well continue to be used for >ome time to come. Although systematic names  these are given in the awareness statements which occur throughout the syllabus and e+ &
1 are increasingly employed in learned Journals and textbooks, the traditional names many of the general principles relatin g to them are set out in topic 2 of the content. - i
are still used in many publications and by chemists in their work Further, various S : ; bard 1l abilities and i
; common materials in everyday use, or commonly met in a non-scientific context, are The syllabus content is defined in terms ofstatements SEAEMA SR,
£ widely known by fion-systematic names (e.g. pvc, acetylene, ozone) and it s o SIS, BN rapher i i 1 +
3 considered desirable that candidates should be aware of such names. It has to be B % The recall statements define that material which candidates will be expected to be -
& noted that IUPAC Rules (rules of the Commissions of the Liuternational Union of Pure - ableto reproduce from memory during the examination. This body of specific factual . e
: and Applied Chemistry) permit the use of more than one name in a number of cases “knowledge has been kept to a minimum to allow candidates time to develop their T
1 “The follomng general principles will be tollowed in settin g €xamination papers own interests and to develop practical and problem solving skills. e : ﬂ% i
ili . ' y ' ould be able to ....... ; i T
(a) ASE recommended names will be used for all compounds. In the case of gggnaeb:ﬁz: taartee'g?ll: ti’ﬁﬂ:ﬁ?:iﬁﬁ?ga?zstﬁlfvﬂ ?:qti::c? igac;:smsohnsl:rate their abilities | e ;
-arbon compounds and their derivatives recommended names will be used, relating to Comi:;rehension and Application Questions requiring these abilities may % -- 4
except that common names may be used additionally for certain well- 1 5 '-"]l fwhich the candidate is not expected to have specific knowledge: £ g
known compounds. In a few cases, common names may be given g A matenr;l s £ ] material will Ee included in the question. " =
preference; these occur mainly in compounds containing one or two carbon m such cases all necessary factual mate _ ' =
atoms, 1n mono-substituted benzene derivatives and in natural products The awareness statements define material of which candidates should have some =
(b) A Kekule structure or 2 hexagon/circle symbol may be used for benzene - €xperience but 10t specific factual knpwledge. These aspticr;:s éar:’l three 15‘;);111;113{;1: ﬂ;‘: %T;f: i 3
(c) In cases where doubt may remain, the intention will be made clear in the *:-Iel;elzngi bﬁe;::gzﬁr;nb‘ﬁh?éiﬂ ?ﬁiﬁé&;&l Jslgl?;l?ggmer Withl::malysis, evaluation ' | :
€Xamination paper. For instance, the formula may be given or alternative s thct!ssis ﬁre being tested. It is not intended that substantial teaching time .
: et a sk s Srated. In some cases it may be convenient to set out in the shoume devoted to aligthese topics but that they will provide guidance to teachers |
papEr a snort list of alternative names or formulae tor substances referred to s to important Applications of Chemistry as well as setting out vehicles for the e
T Question papers _ | testing of problem solving and comprehension skills. It is hoped that candi_dates will "‘ i.:
“Any examination questions et on nomenclature will be determined by the syllabus - ©Xpenience material relating to many of these statements as part of ;hew general _. ‘*:
of each board, and this statement does not in any way extend examinabf; material. In _ Teading, rather than formally. | | | ey -
ANSWErs to examination questions candidates may use any name, symbol or - L Basic Knowledge ' ' NE 2
abbreviation which is generally accepted for a compound or group, unless the Bon 5 ol P T
qullesélﬁﬂ"is specifically on some aspect of nomenclature that fallg within the Candidates should be aware: e AR - - e .
Syl abus (a) of the nature of chemical change in terms of rearrangements of atoms SRR ,._ -
Questions will be set in accordance with the recommendations contained in SI Units, (b) that chemical change is the means by which new substances are formed and Sl
Signs, Symbols and Abbreviations, Assgci 229

that the products of chemical reactions are important in our society
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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 dctermmes the
chemical properties of an element ' ;

(c) that the atomic spectrum of hydrogen provides experimental evidence

for energy levels, that the energy difference between levels can be found

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) ofa—,B— andy— 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
(f) deduce simple equations from reacting masses of pure substances and
from the volumes of gases at the same temperature and pressure and
vice-versa . . _
(g) carry out calculations relating to substances in solution, concentration
being expressed in g dm™? or mol dm ™"
3. Bonding and Structure

5.1 Candidates should be able tﬁ 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 pm{)erties of a substance and its bonding and structure:
metals, simple 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 noble ides i

_ (c) that fractional distillation is used for separating fractigns in crude oil
* and separating components in liquid air.

72 Candidates should be able to
(a) demonstrate understandin% of the principles of fractional distillation

(b) lt?ftcil;:;litz::noiz? :th)’dfateg %nd . le.?( lons "8is ' in terms of plots of boiling point and vapour pressure against
vl der e b rg:jr;ican ¢interpreted in terms of covalent, Metallj. o composition |
(c) of the concept of ionic radius f ! (b) perform calculations based on Raoult’s Law for two component
(d) of the effect of nuclear ch s 10F Some elements ' systems, given suitable data R MERL
value of Ihks radiic arge and closed shells of electrons op, the (c) interpret both positive and negative deviations from Raoults Law In
(e) that covalent radius for an el - _ ' terms of enthalpies of mixing . | Sy
upon the molecular environer;emnf?t lsﬁ_vlz:nable quantity depending | (d) predict the formation of an azeotrope given an appmpnatte ;;t(;:n 0
() that the physical properties Ofmetal: which the atom is placed vapour pressure against composition for a two component System.
but also atomic flow as controlled by ;tlll;ee gs(i)z:eg?ecd n?t Qngy b{ _bonding 73 Candidates should be aware
heat treatment e.g. annealing, quenchi rystals resulting frop

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

(8) thatthe properties and uses of everyday materials are governed by their 5 (b) that liquids cannot always be completely separated by fractional

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

8. L Chemical Equilibria

0.1 E:a)“dl:dates should be able to recall : 8.1 Candidates should be able to recall
. é oralij?:il;l:laslpy changes for reactions are deﬁned under certain standard I (a) that equilibria are dynamic and that the state of equilibrium is defined
(b) the principl S by the equilibrium constant which is dependent only on temperature
principle of the conservation of energy (Hess’s Law) (b) Le Chatelier’s Principle

(c) that solid and pure liuid phases may be regarced as having constant
concentration

(d) that the presence of a catalyst does not aftect the position of
equilibrium but does affect the time taken to reach equilibrium

molecules of the type ABp,
6.2 Candidates should be able to

(a) construct simple enthal

Ly, A, Lo |

py level diagrams and make deductions from

TR Lot Sl gl bt R

. (b) them given suitable data | (e) that the manufacture of ammonia and of sulphuric acid involve
2 l!Jeearfgrm qalculati_ons to determine or predict enthalpy changes for equilibrium processes
t | ctions in solution or for combustion of organic - $ %, : hould be able to
£ mean bond enthalpy values or oth itabl §anic. compounds using - 8.2 Candidates should be able to
i 6.3 Candidates should be' aw v oy sl - (a) deduce the effect of changes in concentration, pressure an:d terapera-
(a) that th s S StE ture on the position of equilibrium using Le Chatelier’s principle and
a at the sign of an enthalp ' .' ' 1 li)
i : cha SEE . ven suitable data
(b direction Ogspontaneows cha);lge. ngg d(:)es nc}t ahvay;- e e (b) %lle:l:uce an expression for K. from a given equation and calculate
( )) t: at the enthalpy change for a reaction varies with temperature 3 - numerical values with units, given suitable data |
¢/ that energy changes influence the conditions under which certain (c) determine the equilibrium concentrations in a reaction from the
(d) H}l]dusilnal processes function - .. ; : equilibrium constant and any-other necessary data
" that there are economi ' ; A
: 1 : . >
; ing the siting and orgacn(;;):é:)ie?fu;lgfl:q T l:jome ;Ill BN ety §::83 Candidates should be aware
: e 1N Inaustrial proc S _ o R

/. Phase Equilibria - = | P o (a) that most chemical processes are equilibrium ones

7.1 Candidates should be able td ol (b) that many commercially important processes involve qulhbnum

(a) the phase diagrams f, oLy | ol | 9. Acid/Base Equilibﬁq
obeyed. 5 goitsd o ""1‘““1? -hqmd_s i which Raoult’s Law is " 91 Candidates should be able to recall _
(b) the diagrams representing variation of boiling point and vapour " (a) the Bronsted-Lowry theory and its use in correlating acid/base

res 1 s 2 \
Eongig;i it composition for systems of two volatile liquids at behaviour
. pressure or constant temperature : (b) the definition of PH
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(¢) two methods of measuring pH experimentally -
(d) definitions of K,, K,, and their units '
(e) the simple theory of indicators as weak acids or basis

0.2 Candidates should be able to

(a) identify acid/base conjugate pairs and relate them by means of Suitabe
equations

(b) calculate pH from hydrogen ion concentration and from K, and vi,
versa

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

(d) select asuitable indicator for a given titration using suitable pH/coloy;
- change data 1

(e) interpret the variations of pH during titrations
93 Candidates should be aware

(a) that pH is an important factor in determining enzyme activity
(b) that regulation of soil pH is important in agriculture

(c) that many everyday processes, including photographic processes, are
dependent on pH and take place in buffered solutions

10. Redox Equilibria
10.1 Candidates should be able to recall

dvanced level, June 1991/]anuary V93 (Overson al o
f the rate constant in the rate law for a chemic 9

(¢c) the significance 0
reaction

(d) that rate constant always m*:rea'ses with temlgl)e;a::: o i w
(e) that rates of reaction are lfinetlcall)! controlle b |02
energy is a barrier to chemical reaction : i oristant o
distribution of energies in an assembly ot partiC o on with . &

& ;E;pésramre and the changes which occur in this distribu | > e

changes in temperati hange in terms of

. g
(g) a simple kinetic explanation for rate of a chemical
the energies of particles

1t tate
(h) that many reactions proceed through a transition S
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12 Candidates should be able to tollowing a chemical ' =
(a) select a cuitable experimental technique for toliowing i 2
reaction . : ical form . i
(b) interpret the results of kinetic measurement 1n grﬂph_ L ficeoe irt e | ¥ T
(¢) interpret the terms activation energy and p P N
Arrhenius equation. * in terms of rate laws . e
: netic experiments 1in te , - s
(d) interpret the results ofek;?:etd) P . AR
(integrated forms not req _ J%

' ivation energy for a
(e) use the Arrhenius equation to determine the activation energy
reaction given suitable data

sions in terms of half-life and vice-versa

. ¥ (P interpret frst order reac 3ol s
(a) the definition of standard electrode potential and standard redox _ hould be aware . BEELF e
potential and the conventions for representation of cells 113 Candidates sh . nties R
“ : jons are _ B
(b) the reason for defining a standard electrode (a) that many cornmon re]:ictlﬁ_ tactors for the success of industrial and gEy o
. At a L, s L ol
(c) the use of the standard hydrogen electrode as a reference electrode - (b) of the implications of kinetic e
. — biological processes . : thatitis ok
104 Sandicates shodia be shieo (¢) that t%le order of a reaction is experimentally detel}'lm‘?ed ;? ad chemical TE
c) tha : . arding the mechamnisim o S
- - - - : : rding the Baas o ¢ ad
(a) predict the direction of spontaneous change for redox reactions using poss1ble to de duFe u}fo_rmatlon Feﬁa B VO .
suitable redox potental data + ' reaction from kinetic informatio P o
. . - . : | _ _ ' 5 B
- (b) interpret ionic half equations and use them to deduce the equations of D. Catilvelt , .
redox reactions : pe hould be able to recall | -
- - 28 e g : - 1d be R B . ohe
“(c) interpret the electrochemical series in terms of electrode potentials . 121 Candidates shov . action pathway with 2 lower energy R
103 ¢ ’- talyst creates a new I€ .
- * andi , oA a t.hat a cataly . L1 S e 0]
( 7 s ey ' o5 barrier, change of Arrhenius factor or bofhd trial importance BRE .
) of the applications of electrode potentials in connection with corrosion (b) examples of catalysis including some of indus SEr
Proble ' ' R v i
B) () that enzymes are biological catalysts .
t res R A - a G g us ‘.ﬁﬁ i ___1 Eu..rfﬁ* "
ch ange ults of predictions regarding the dm.cn_on _of Spontaneo - ..12.2 Candidates should be able to. 3 12
depary, could prove to be erroneous due to kinetic inhibition of o et dine of homogeneous as Oppose to e
(¢} of the ires from standard conditions - = (a) demonstrate an U{ld_erstan g L S
| m L sis . SRy
Portance of storage cells o o - heterogeneous G e from a reaction proﬁlﬁ vt ey iy
11 Chemical Kinet: : e . - ' e of a transiton state 1 e
. Chemica tics -5 _ | e (b) identify the existenc tion profile R
- ' | ' b i ; a reac B 00
Candidates should p, ' (c) interpret suitable data to procnce R
a) the tactors which : o = kL andida : atalytic SRR
" *Mect the rate of a chemical change 2 .. orals and their compounds show cata .
(b) the definition of vrdey &~ both SRy o (a) that many transition | e EEa. o
S : ea n w.l : . @ X : e e
= given reagent Ty e e o = activity e —
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. (b) that catalytic activity shown .

i by transiti :
times be explained i ‘Y on metal cations ma
plained in terms of redox behaviour. Y som,

(c) that the use of .
b a catalyst in an i : ;
saving energy ysS n industrial process is often a Meap .

L

13. Groups 1 and 2
13.1 Candidates should be able to recall

E;; tl;le character.ist'ic physical properties of the elements
o tthn':: characteristic flame colours shown by compounds of the elem

e reactions of the elements with o : o
(d) the reactions of the oxides with wat:: o o sl o s

(e) the trends in solubili
g solubility of the sulphates and hydroxides of Group

() the trends in thermal stabili
elements in Groups 1 and 2

13.2 Candidates should be able to

ty of the nitrates and carbonates of the

(a) Interpret th : _
e physical propert :
PR e ysical properties of the elements in terms of thej

(b) interpret the oxidati
e oxidation states of
; S- m '
configuration block elements in terms of electron

(c) make predictions ¢ i
5 concerning t : :
' o S Comgoggdihysmal and chemical properties of

(a) of the applicati '
plication of characteristi | -
s b ristic flame colours in the analysis for

(b) of the economic importance and uses of compounds of s-block

elements in the chlor- 3 - - :
biological Syste?nz or-alkali industry, in building materials and in

(c) of the main '
sources of compounds of
deposi * pounds of the s-block elements: li
posits of sodium and potassium salts. and the sea ents: limestone,

14. Groups 3 and 4
14.1 Candidates should be able to recall

(a) that metallic character increases down groups 4

(b) gllg gzzis (i;; l'tl grggzitcilzsbz}:_a}rlioglu of_ éhe chlorides and in the acid-base
el ading ydroxides as illustrated
aluminium in group 3 and by carbon, silicon ans feadb%,nbg:gzpa:-d

(c) that the 2+ oxidati
: oxidation state in G
atomic number increases roup 4 becomes more stable as the

| (d) that Sn(lI) is reducing and Pb(IV) is oxidizing
14.2 Candidates should be able to

(@) interpret the chemi
ISt :
Periodic Table. ry of the elements in terms of their position in the

e (a) theimpo

R ’ iy
- p ‘-;lq.-.

that the extraction 1s economically important yet expensive.

luable industrial reducing agent

b g RS he electronics industry.

(¢) that silicon and germanium are important in t

15 Groups 5 and 6

15.1 Candidates shoul

(a) that oxygena
forming comp

(b) that hydroxides and su
and H,S respectively to SO

(¢) the method of formation in

sulphur trioxide |
(d) the stoichiometry of the principal 0x0-anions

NO3, NO3, SO3 SO:

15.2 Candidates should be able to:
(a) compare the physical and chemical properties of N2, P4,

(b) interpret the chemical character of these elements in terms O
positions 1n the Periodic Table and their structures

153 Candidates should be aware of
I rtance of inorganic nitrogen

d be able to recall

nd sulphur combine with many ot
ounds that are abundant in nature | 3
lphides may be formed by the addition of OH
lutions containing metal ions _
industry of ammonia, sulphur dioxide and

her elements directly,

of nitrogen and sulphur:

02 and 53
f their

and phosphorus compounds 1n

= agriculture _- '
- (b) t%e economic importance of oxides and sulphides in the production of
metals _ ke
for the production of sulphuric acl

(¢) the sources of sulphur

(d) the importance of sulp
(e) the environmental impact of some compoun

sulphur.

- 16. Group 7
15.16.1. Candidates should b
(a) the physical properti
i (b) that all HX compoun
st () that HF is a weak acid
.- (d) the reactions and analytical importa

and X * |
(e) The reactions of the halide salts with conce
(D The existence of the various oxidation states ©
o oxo-amo{ disproportionation as Jlustrated by Cl, and ClO

~ (g) the nature 0

huric acid in the manufacture of detergents
ds of nitrogen and

e able to recall

es of the elements F, Cl, Br,1 ~ i3, '
ds are water soluble and are acidic in solution

4F
nce of the reactions between Ag

L] B .

¥ l' . k
r ]
3 is

162 Candidates should be able to g
SRR e s 3 : : : our
" . (a) suggestand explain ditferences in the physical orfchemmz;}et:.e avi
o of compounds when one halogen 1s substituted for anot
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(b) discuss the reactions of the elements in terms of their oxidizing ability
(c) interpret trends in values of ionization energy and atomic radius |

16.3 Candidates should be aware that

(a) the use of chlorine as a poison gas and as a disinfectant show thay
chemistry can be used for destructive as well as beneficial purposeg

(b) halogens are used in the manufacture of pesticides, disinfectans
polymers and refrigerants '

(c) chlorine compounds are important in the alkali industry
17. d-block elements

17.1 Candidates should be able to recall

(a) that the elements Ti to Cu (inclusive) within the d-block are known as
transition elements

(b) that transition elements have characteristic electron structures and
properties
(c) that d-block elements are always metals, that the transition elements

often form coloured compounds and complex ions, and that they
usually show variable oxidation state.

(d) that complex ions consist of a central positively charged metal ion
surrounded by ligands which carry a lone pair of electrons

(e) that many complex ions are tetra- or hexa-coordinated giving rise to
characteristic shapes. :

(f) that the bonding in complex ions may be interpreted either in terms of
dative co-ordinate bonding or the attraction between centres of
negative charge on the ligand and the positive central metal ion.

(g) that hydroxides are precipitated from solution by the addition of OH ™
ions

(h) one method for the formation of each of CuCl and Cu,0
(i) one method for the interconversion of Fe?* and Fe**

(j) the common oxidation states of manganese and vanadium and
methods for their interconversion

17.2 Candidates should be able to:

(a) deduce the d-electron configuration of an element from its position in
the Periodic Table and vice versa

(b) relate the above properties of d-block elements to their electronic
Etructures, either in general or for a specific example, given suitable
ata

(c) predict suitable agents for bringing about conversions between
oxidation states using suitable electrode potential data.

(d) relate processes used for the extraction of transition elements from
their ores (limited to reduction with carbon, reduction with other
metals, reduction with hydrogen, and electrolytic processes) to their
standard electrode potentials, to economic factors and to the level of
purity required. - s

(e) interpret the bonding in a given complex ion using the electrons in
boxes notation 1

Cmmigh A

173 Candi

13 Periodicity
181 Cand

l!r

ot and boiling point is greater fo

.
LR s I o

- 19. Chemistry of Carbon Compounds

- i o formula (aithout
lex ion, given 1S
he shape of a comp angements)
(0 PFOPOS:TOL betwe[;ﬂ square planar and tetrahedral arrang
distincti of isomers, given suitable data

(g) interpret B s of AgCl and AgBr In ammonia. ind of

| s | L
W gl;iﬁ(:ropll—-le)tz d':: :gclillllt:tlt: 1ﬁydn:mi > or ammonia and toO extend thi

approach to other examples given suitable data

dates should be aware that:

(a) most el

idates should be able to recall

(a) the formulae of the oxides, hydrides
to Ar in the Periodic Table. v
(b) the reactions with water of the oxides,
elements

(¢) main methods of prep
these elements.

d be able to |
umber of an element to 1tS posi

and chlorides of elemen:s from Li

hydrides and chlorides of these

' | lorides of
aration of the oxides, hydrides and ¢

182 Candidates shoul

(a) relate the atomic n
Table

(b) make predictio]
element given 1 |

(c) demonstratean ur}derstat}dm
variation 1n melting point,
jonization energy

xplain how the changes In 1
L ;}Ech take place across 4 perio 4ing shown by
' ret the types of structure e ey Periodic Table
e} ggterpu to Ar in terms of their positions 1n the Pe i
om

. * int
| : ween melting poin
_ 1 2 ~ms. why the difference be T

(D explain, in structural terms, zmetals S on for non-metals

of the oxides. hydrides and
d periods in 2rms of their

fion in e Periodic

ns relating to the physical o
ts position 1n the P ble 2
%of the term periodicity

oiling point, atomic T

with rzference to
adizs and first

hods used for preparation

' the met
(8) et ents in the first and secon

chlorides of elem
properties

L
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191 Candidates should be able carbon and spatial distributon Gfdbsoiﬂglli t]:::

of s :
e ;%%ﬁ?éi?éﬁ;gjgg (No knowledge of alicyclic cgmph un
expected) tion of three dimensiona: Structures of

ntions for representa .5ic nomencla-
) gllizﬁgg‘éeand aromatic compounds, and rules for systemz 4o

ture. (See ITUPAC and ASE etc.)

e ~~i2] properties.
(c) the structure of benzene and the reasons for its speca p pe
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19.2 Candidates should be able to:

: : .
(a) recognise and predict the existence of struy
group and optical isomerism.

(b) recognise chirality in
(c) interpret

Ctural, geometric, ﬁmcﬁOn l
4

(a) alkanes with chlorine and bromine

ing sulphuric acid), halide formation

(e) primary amines with . :
ammonia, alkyl aminel;yg;(:jgen ons (includin

lh)fdl'?.-‘tZiI'lf:,lIr hydro genl

towards 2 4—dinitro help/
Orm reaction, sodium

] ;" -._,-,il.; ‘! q ?

peiil (a) hnd empirical and molecular formulae from suitable data
i (b) interpret physical and chemical data to arrive at the structural formula
£ of a compound including the use of information relating to derivatives

Chemistry 082

7% (c) propose suitable apparatus, conditions and safety precautions for
- realizing an organic process, given suitable data

71, Organic Analysis
; | Candidates should be able to:

.....

where appropriate
(c) interpret simple low resolution mass spectra and make use of given -J
characteristic data to interpret infra red spectra

72. Reaction Mechanisms
- 22.1 Candidates should be able to recall the following reaction mechanisms:

(a) 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: SN1 and SN2 (halogenoalkanes

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

() homolytic addition (polymerization of alkenes)
22.2 Candidates should be able to _
(a) interpret simple allied reactions in terms of the above mechanisms g i

ADVANCED SUPPLEMENTARY LEVEL

This syllabus is available only to candidates entered by schools recogniséd as examination |
centres in their own right under Regulation 4. | :

Introduction _ T SEEE S

- This syllabus has been designed ro meet the needs of students requiring a two year

_ Particularly intended for those studying related subjects at Advanced level, for those - Y o

~ The syllabus is designed either to be free standing or as part of a teaching
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these topics should

course in Chemistry to the depth of Advanced level but less extensive in content. Itis L
Wwishing to broaden their scientific training, and for those whose main interests lie in
other areas but who wish to maintain their contact with science. |

Although industrial and technological aspects are included as a separate section
pervade the teaching of the subject and will be assessed as such
whenever possible. |

ramme in which candidates are taught alongside those studying for Adv.
. It incorporates the agreed common core in chemistry at Advanced level of the 6L g8 S
General Certificate of Education published by the GCE Examining Boards of R
England and Waies 1983, with the exception of those topics listed in Appendix I to e
the syllabus. - e
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