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RATIONALE

Chemigtry continues to have an important place in the senior secondary curriculum of Pecific countries.
This prescription document provides considerably greater detail than its predecessor in two important
aress.

Firgly, the content of the course is expanded to describe the expectations in terms of student outcome
objectives. This ams to improve the understanding of the combined depth and scope of the specified
content, and at the same time focusesmore clearly on skillswhich should be demonstrated by successful
students of the course.

Secondly, the schoolbased assessment dement of the course is more tightly controlled through the
inclusion of a Common Assessment task, which is centraly designed.

The courseisintended to provide asound basefor studentswishing to continuewith studiesin chemistry at
ahigher levd.

PREREQUISITES

Students will be expected to have a sound grasp of the chemica principles covered a school certificate
leve.

The prescription for PSSC Chemistry isbuilt on the assumption that the student hasreceived ingtruction in
the following dementary chemidry:

Metalsand their Compounds

A sudy of some common metas, and some of their compounds to illugtrate Smilarity of physica and
chemistry properties and gradation of propertiesin terms of the activity series.

a Symbols of common eements - those of the first twenty elementsin the periodic table, plus Cr,
Mn, Fe, Co, Ni, Cu, Zn, Br, Ag, Ti, Sn, |, Ba, Pb. A smple modd of the atom in terms of
electrons and the nucleus containing protons and neutrons.

b) lons - a knowledge of ion formation, and charges on the following smple ions.
K*, Na", NH,", CI, OH, NO;, Mg?*, Ca", Fe?,
Fe*, Pb**, Cu, AI*, 0%, §%, SO,%, CO.%, PO,>.
o) Generd chemica and physica properties - reactions of thefollowing metds Ca, Mg, Al, Zn, Fe,

Pb, Cu; with oxygen, water and dilute acids. The activity seriesto be developed. The rugting of
iron and its prevention.

d) Sdlected metal compounds - common compounds of K, Na, Mg, Al, Zn, Fe, Pb, Cu. The
existence of hydroxides, carbonates, sulfates, chlorides and nitrates. Trends in their solubilities.
The effect of heat on calcium and copper carbonates.
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Oxidation - reduction in smple terms of gain or loss of oxygen. Examples of reduction limited to
the extraction of metals from their oxide ores.

Non-metals

3

b)

0

SQulfur - dlotropes and effect of heat on sulfur. Thereaction of sulfur with oxygen and withametd

such asiron or copper. The acidic nature of sulfur dioxide and sulfur trioxide as sulfurous and

aulfuricacids. Chemica aspectsof the manufacture of sulfuric acid (technica detailsnot expected).
Effect of sulfur oxides in the amosphere.

Nitrogen - occurrence in the atmosphere and as amino acidsin living matter. Lack of chemica
reactivity. Reactionswith oxygen to form nitrogen oxideswhich can act asamospheric pollutants.

Ammonia - preparation, solubility in water, dkalinity and formation of anmonium sdts The
nitrogen cycleand the use of anmonia, ammonium sdts, ureaand nitratesin agriculture. Particular
stress made on the importance of nitrogen in nature and agriculture.

Carbon- formsof carbon, charcod - itsformation, combustion and uses. Theformation of carbon
dioxideand itsuses. Carbon monoxide as aproduct of incomplete combustion; its nature and its
useasafud. The nature and common uses of cacium carbonate, sodium carbonate and sodium
hydrogen carbonate. Stress made on theimportance of carbon asafue and asareducing agent.

Carbon Compounds

To highlight the pecia nature and importance of carbon chemistry in everyday life.

3

b)

0

The ability of carbon to form linear and branched chains. Simple description of bonding e.g.
carbon forms four bonds and hydrogen one.

The dkanes as afamily showing gradud changesin physica properties such as meting point and
boiling point with increesing molecular Sze (chain length). Combugtion of alkanesto form carbon
dioxide and water, and the pollution effects of incomplete combustion.

The use of molecular modds.

Acids and Bases

3

b)

pH scde

Examples of strong and week acids, and strong and weak bases.



GENERAL AIMS

1 To fogter an awareness of the importance of chemidtry in the lives of sudents and to stimulate a
continuing interest in chemidry.

2. To provide students with a knowledge of appropriate chemica facts in order to understand
important concepts and principlesin chemidry.

3. To guide sudentsto apply scientific methodsin their sudy of chemigtry (by developing skillsinthe
laboratory) and in the environment in which they live.

4. To develop an awareness of how knowledge of chemica facts and principles can be gpplied.

5. To develop an ahility to communicate chemical ideas and results of investigations/practicals after
gppropriate experimentation and andyss.

COURSE OBJECTIVES
On completing the course of study based on this prescription statement, students should be able to:

1 demongtrate a knowledge of facts related to:
atomic structure
Quantitative chemistry
inorganic chemigtry
principles of physica chemigtry
oxidation and reduction
organic chemistry

2. demongrate an understanding of important chemica facts and principles by applying them to new
gtuations.

3 show competence in the following scientific skills
numer acy. caculate, estimate, understand, analyse and present information in tablesand
graphs.
information: gather, process and interpret information; organise, analyse, evauate and
report information.
problem solving: identify and describe a problem; inquire and research idess, test
hypotheses and make decisions on the evidence then evauate the outcome.
physical: develop manipulative sKills and the safe and effective use of equipment and
chemicals in cooperation with others.
measurement: accurate use of the following measuring instruments. balance, measuring
cylinder, burette, volumetric flask, pipette, Sopwaich, thermometer.
communication present chemica ideasand experimenta findings clearly, logicaly and
precisdy, both written and ordly; use formulag, equations and modes and show the
makeup of substances and the changes they undergo during reections.
social: work independently as well as cooperatively in groups and where possible with
chemigts and researchers from the wider community.

4, demondirate positive attitudes such as curiogity, honesty, flexibility, initiative and oper mindedness



on which scientific investigation depends.



I. ATOMIC STRUCTURE AND BONDING

Periodic Table

Students should be able to:

a describe the structure of an atom in terms of protons, neutrons and e ectrons.

b) describe isotopes as atoms of an eement with differing number of neutrons and mass
numbers

0 write the eectron configurationsfor thefirst 20 dements and their respectiveionsinterms
of principa energy levels

d) know that atoms are arranged in Periods (rows) according to the principd energy levels
and Groups (columns) according to their valence eectrons.

2) rel ate the charge on monatomic ions to their positions on the periodic table,

f) describe the meaning of the following terms:
1 firg ionization energy
2 atomic redii
3 ionic redii
4) electronegativity

0 know the trends of 1- 4 above, across Periods 2 and 3 and within Groups.

h use the trends in the periodic table to explain the properties of atoms and ions.

)} use the trends in €ectronegativity to determine probable types of bond.

Bonding

a lonic Bonding

Students should be able to:

(i) describeionic bonding as aprocess of eectron transfer.

(i) describe the properties of ionic substances (electrica conductivity, solubility,
boiling/melting points, brittleness) and rel ate the physica properties of ionic substances
to their structures and bonding.

b) Covdent Bonding

Students should be able to:

(i)  describe acovdent bond as a shared pair of eectrons.
(i) digtinguish between polar and nortpolar covaent bonds.
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(iii)  recognisethe continuum in the didtribution of dectrons moving from non-polar through
polar to ionic bonding.

(iv) describe the polarity of the water molecule and the process of hydration of ionic
substances.

(v) describe the properties of discrete molecular substances and infinitely extended
covaent retworks and relate these physical propertiesto their structuresand bonding
(eectrica conductivity, melting point/boiling point, solubility, hardness).

(M) comparethe strength of inter-molecular and intra molecular forces and therole played
by the hydrogen bond.

Metallic bonding

Students should be able to

(i)  describethe metdlic bond as aldttice of positive ions and de localised e ectrons.

(i)  describethe physical properties of metallic substances and relate these properties to
their gructures and bonding (electrical conductivity, meting point, boiling point,
mdlleghility, ductility, lugre).

Shapes of Molecules

Students should be able to:

3

b)

date the octet rule and use it to draw Lewis structures for smple covalent moleculeswhich
have only four vaence shell dectron pairs.

deduce the shape of simple covalent molecules using eectron pair repulsion theory.

name and draw molecules with the following shapes:

(i) linear eg. HCI

(i)  bent (+shaped) eg. H,O

(i)  trigond (triangular) pyramid eg. NH;

(iv) tetrahedrd eg. CH,

use the molecular shape and eectron distribution to determine whether the molecules are
polar.



[I. QUANTITATIVE CHEMISTRY

Moleand Molar M ass

Students should be able to:

3

b)

define moles (n), Avogadro=s Number, relative atomic mass (A ;), molar mass(M), relive
molecular mass(M,).

cary out smple cdculations involving mass (grams), molar mass (g/mol), amount (moles),
Avogadra=s Number and chemica formulae.

Empirical and Molecular Formulae

Students should be able to:

3

b)

distinguish between an empiricd formulaand a molecular formula
cdculate
(i)  percentage composition
eg.C water of crystalisation
C dementsin acompound.
(i)  empirica formulafrom mass percentage (and vice versa).

(i)  molecular formulafrom empirica formulaand molar mass (and vice versa).

Stoichiometry in Chemical Reactions

Students should be able to:

)

b)

bal ance equations given the reactants and products.

recognise the symbols used to describe states of molecules in chemica equations
[ (9 gas (O liquid (9 <0lid (ag) aqueoussolution ]

carry out stoichiometric calculations based on mass, number of moles, concentrationand
volume.

n n=

_ m
c—V M



Acid Base Titration

Students should be able to:
a  definesoichiometric equations, sandard solution, titre, aliquot, equivaency point, end point.
b)  express concentration in terms of g L'* and mol L™
0 cdcuae
(i)  concentration to specified dilutions.
(i)  massrequired to makeastandard sol ution given the size of volumetric flask and molar
mass.
(i) unknown concentration based on titration data.
d) describeadl the equipment and methodology for preparing a standard solution and carrying
out aftitration and adilution.
€  describethe colour changes of the common indicators, methyl orange and phenolphthdein,

when the end point is reached.
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[11. INORGANIC CHEMISTRY

Properties of Selected Period 2 Compounds

3

b)

Oxides (illustrated by Na,O, MgO, AlL,O,, SO,, SO,)

Students should be able to:

() explantherdtio of theatomsinthe oxidesasit reaesto the podtion of theeement in
the periodic table.

(i) reatetheionic and covaent oxides to their pogtion in the periodic table.

(iif)  describe the trend from basic oxides to acidic oxides.

(iv) write balanced equationswhich demonstrate the acidic, amphoteric or basic property
of an oxide.

Chlorides (asillugtrated by NaCl, MgCl,, AICl,, PCL, HCl)

Students should be able to:

() explantheratio of theatomsinthe chloridesin rdation to the podtion of theelementin
the period from Na- P.

(i) reaethemdting points and the dectrica conductivities of chloridestotheir structure
and bonding.

(i) write balanced equations which demonstrate the reaction of chlorides with water.

Testing for Unknown lonic Species

Students should be able to:

a recdl the solubilities of nitrates, sulfates, chlorides, carbonates, hydroxides, sdtsof Group |
metas and anmonium sats.

b)  recognise the formulae and the appearance of the following complex ions: [Cu
(NHa).J*, [Ag (NH3)]", [Fe CNS|*, [Al (OH)4]"

o  aply ther knowledge of solubilities and complex ions to carry out testsfor the presence of
Mg?, Ag', Fe?", Fe*', Cu*, AI**, CO,%, Cl', SO,* and State observations made when tests
arepodtive.

d)  write balanced eguations to represent the reactions which occur during the test in c) above.

(Equetions involving the formation of complex ionswill not be examined.)
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3. Chemistry of Water

a Propertiesof water

b)

Students should be able to:

()

(i)

decribe the following properties of water:  boiling point and mdting point, heat
capacity, eectrical conductivity, densty of ice compared with water, solvent
properties.

use anhydrous copper sulfate and cobalt chloride paper to test for water and state the
colour changes which occur.

Some reactions of water

Students should be able to:

()

write balanced ionic equations (including state), to show the dissociation of ionic
substances in water.

(i) describe the reaction of water with basic and acidic oxides and some of the
implications of these reactions. (e.g. acid rain, engine pollution, formation of dkdine
solution).

Purification of water

Students should be able to:

() explainthe processes of filtration, flocculation and chlorination.

(i) useaflow diagram to describe a modern water purification system.

(i)  congtruct aflow diagram which shows alocd water trestment system.

(iv) relate water trestment to community health.
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IV. PRINCIPLESOF PHYSICAL CHEMISTRY

Energy Changes
Students should be able to:
ad explainthat chemicd reactionsare accompanied by heat changes (or enthalpy change,2 H).
b)  define exothermic and endothermic reactions and recognise them in terms of the qualitetive
trestment of energy changesin achemica reaction.
a H reaction =32 H products- 32 H reactants.
C) interpret energy profile diagramsin terms of:
- activation energy.
- energy changein areaction (2 H).
- cataysed pathways.
d) state Hess= Law and gpply it to caculate the energy change for a chemica reaction by

rearranging and combining two related equations.

Rate of Reaction

Students should be able to:

a explanwhat is meant by rate of reaction.

b) list the factors affecting rate of reaction (temperature, concentration, catayst, and particle
sze) and explain the effects of these factors in terms of smple callison theory.

¢ dexribetherole of acatdys in achemica reaction.

Equilibrium

Students should be able to:

ad  define dynamic equilibrium usng equations of thetype A+B° C+D.

b) () recogniseaclosed and an open system.
(i)  infer that equilibrium can only occur in aclosed sysem.

0 useleChadier=s principle to explain the quditative effects of changing

0) temperature
(i)  totd pressure (reduction in volumeresultsin an increase in pressure.)
@iy  concentretion.
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describe the effect of catalysts on equilibrium systems.

describe the Haber process (ammonia production) and Contact process (sulfur trioxide) as
commercid examples of equilibrium reections.

Acids and Bases

Students should be able to:
a  define acids as proton donors and bases as proton acceptors.
b (@) recall strong and wesk acids and bases.
(i)  apply equilibriumto differentiate the degree of dissociation of strong and weak acids
and bases, including writing relevant equations.
¢  obtainthe grength of an acid or base using universd indicator.
(useHCI, HNO;3, H,SO, CH:COOH, NaOH, Na;COs, NH; as examples))
d) describethebasic propertiesof hydroxidesand write equationsto indicate such properties.
€ demondtrate that water can behave as an acid and as a base (amphiprotic).
f)  describe the equilibrium reactionfor water and itsionic product (K,,) represented by
[H,O0"] [OH] =K, =10™
9 know that Ap@notation in pOH or pH is(-log) and useit to deduce
pH + pOH = 14.
h  cdculate pH and pOH given the hydrogen ion and hydroxide ion concentrations (and vice
Versa).
)} use the pH scade to differentiate acidic, neutral and basic pH ranges.
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V. OXIDATION AND REDUCTION

Oxidation State

Students should be able to:

a  determinethe oxidation sate (number) of each atom in a given eement, molecule or ion.
b)  recognise and explain oxidation and reduction reactionsin terms of:

()  changesin oxidation states (numbers).

(i)  trandsfer of dectrons.

(i)  trandfer of atoms.

Oxidisng and Reducing Agents

Students should be able to:

a define oxidisng agents (oxidant) and reducing agents (reductant) and recognise themin a
chemical reection.
b () identify the common oxidisng agents (oxygen, chlorine, metals with dilute acids,
hydrogen peroxide, permanganate, dichromate).
(i)  identify the common reducing agents. metds e.g. zinc, magnesium and iron; carbon,
sulfur dioxide, carbon monoxide.
o () formulate and bdance hdf equations for a given reaction using the ion-eectron
method.
[Redox reaction in agueous solution will be regtricted to thosein acid solution.]
(i)  combine haf equations and write fully balanced equations for the redox reections.

Applications

Students should be able to:

a  agpply oxidation and reduction processesto the eectrolysis of some common ionic solutions
e.g. NaCl (ag) and molten ionic compounds e.g. NaCl (1).

b) predict and describe observations made at the electrodes (anode and cathode) during
eectrolyss.

©)  recognise and interpret instances of oxidation and reduction in settings commonly found in
society and the environment  eg. batteries of vehidles, corrosion of metas in vehicles,
buildings and brid ges; oxidation of foods, gavanic protection with sacrificid dectrodes, fuds;
breathalyser test.
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VI. ORGANIC CHEMISTRY

Alkanes, Alkenes and Alkynes

Students should be able to:

a () usethe generd formulato determine the molecular formulae and sructura formulae of
adkanesC, _ g, dkenes C, , and akynesC, ..
(i)  apply the concept of >dructurd isomerisme= to akanes and akenes.
@iy  usethe lUPAC rulesto name smple organic compounds.
b) identify the functiona groups of akanes, akenesand adkynes.
¢  didinguish the meaning of saturation and unsaturation.
d) recognise and write equations for:
0) subdtitution reactions in terms of akanes reacting with halogens
(i)  addition reactions in terms of akenes and akynes reacting with halogens, water
(H,0) and hydrogen (H.,)
Note The mechanism of eectron transfer will not be examined.
€  describe and use the bromine and KMnO 4 tests for unsaturated compounds.
f)  describethe [aboratory preparation of ethene (by steam cracking and by dehydration),
and ethyne (from calcium carbide), and write equations for each.

Polymerisation

Sudents should be able to:

a explainusing structurd formulae, the production of polythene and PV C from ethene.
b) giveexamplesof the use of PVC and polythene.
¢  describe the environmenta problems caused by PV C and polythene products.

Alkyl Halides

Students should be able to name smple primary akyl halides and their formation from areaction
between hydrogen hdides and akenes.

Alcohols, Ketones and Aldehydes

Students should be able to:

d () usethegenerd formulae to determine the molecular formulaof C, . Cs acohols.
(i) identify thefunctiona groupsfor acohols, ketones and adehydes.
(iii) use the IUPAC rules to name C, . C; dcohals, ketones and aldehydes and give
examples of each.

b) (i) identify and name the three types of dcohal (primary, secondary, tertiary) and give
examples of each.
(i) demongrate an understanding of the oxidation of the three types of acohoal.
(iii) test for ketones and adehydes.
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Carboxylic Acids

Students should be able to:

a recognisethefunctiond group.

b) usethegenerd formulato determinethe molecular formulaand structurd formulaof C, . Cg
carboxylic acids and use the [IUPAC rules to name them.

¢ demondgrate an understanding of the acidic behaviour of ethanoic acid and be ableto write
equations to show its reaction with aqueous sodium hydroxide.

d) cary out alaboratory preparation of an ester and write the equation for its formation.

€  givethe common physica properties of eters.

Fatsand Oils

Students should be ableto:

a () recognisethe generd structure of fats and oils as esters.

Note: structure of glyceral isrequired.
(i) draw the structuresof tri- glycerides given theformul ae of the condtituent faity (carboxylic)
acids.

b) rdatethetrend of risng meting points with increasing saturation of fatsoils.

C) describethe extraction of fats/oils from their respective sources.

d) describe how fats and ails are refined using dkdi to remove free fatty acids and steam
digtillation to remove the undesirable volatile products.

€)  describe the effects of hydrogenation on fats and ails.

f)  comparebutter with margarinein termsof chain length, degree of unsaturation of fetty acids,
mdting points and rancidity.

0 () describeand writethe structurd formulafor a soap.
(i) describe the process of soap manufacture.
(iii) describe how the chemica nature of soap promotesits role as a cleaning agent.
(iv) compare the behaviour of soap in hard and soft weter.
(v) describe the chemical processes involved in softening hard water.

h  comparethestructure of common synthetic detergentswith that of soap and relatethistothe
behaviour of each in hard water.

Carbohydrates

Students should be able to:

a  draw the open and cyclic structures of glucose and be aware of their inter-converson.

b)  useFehlingsor Benedicts reagent to test for the presence of the adehyde group in an open
glucose structure.

¢  draw the structure of a disaccharide (maltose) and a polysaccharide (starch)

d)

know the differences in structure and property of two types of starch (linear and branched).
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ASSESSMENT

Assessment will be by an externa examination (60%) and by internal assessment (40%).

1 The assessment of this prescription will test the following kills
Recognisng and communicating chemica principles and concepts.
Applying chemica knowledge to new Situations.
Using experimenta techniques.
Recdl of knowledge.
Drawing chemicd diagrams, including flow diagrams.

These skills are not regarded as being of equa weighting

2. THE EXAMINATION

ad Thesx (6) sectionsof the prescription will be examined by awritten paper in approximately

the following weighting:

Atomic Structure 13%
Quantitative Chemistry 17%
Inorganic Chemistry 16%
Principlesof Physica Chemistry 16%
Oxidation and Reduction 10%
Organic Chemistry 28%

b)  Therewill be one three-hour paper set.

0  Theexamination will comprise goproximetely:

30% mulitiple-choice type questions.
70% structured items.

A copy of the Periodic Table, (in which the main Groupsarelabelled | [H, Li, ......] through VIII
[He, Neg, ....], the Periodslabdled 1, 2, ...., and which gives the element symbols and their atomic
numbers only) will be provided.

The use of dlent, hand- held dectronic calculators will be permitted.
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INTERNAL ASSESSMENT

1

Themgjor purpose of aPSSC internal assessment programmeisto measure subject relaed
skills and abilities that cannot easily be measured by pencil-and- paper tests, i.e. practica
skills, long-term research and investigative skills.

This should be kept in mind when designing such a programme for submission to the
SPBEA.

The PSSC Internal Assessment will be weighted as 40% of the total assessment.

At least ten (10) practical activities directly related to course objectives and content, as
described in thisprescription, must be carried out by each student. Students must aso write
areport on each of these ectivities. At |east one of these must be based on each of the
prescribed topics.

There are four (4) areas on which the internal assessment will be based.

Common Assessment Task (CAT) 8%
Manipulative skills test

Extended investigation project 16%

Practica Reports 12%
(Minimum of 5)

Other Tasks 4%

(Caninclude assignments, tests etc.)

Practica reports will be based on a minimum of five (5) - the samefivefor each sudent in
the schoal.

Although certain student attitudes and behaviours may be desirable (e.g. co-operativeness,
perseverance, politeness, etc.) they should not be included as skills to be assessed when
recorded through the marking schemes in the PSSC Internd Assessment programme
submitted by any school. Attemptsto quantify and report such qudities should bedoneasa
Separate school adivity.

Schoolsthat intend to enrol studentsin PSSC Chemistry must submit acompleted APSSC
Internal Assessment Summary Form@by March T in the year of enrolment. These
forms will be provided by the SPBEA. Severa forms may be necessary to document a
school=s Internd Assessment programme. Further information must dso be attached to
theseforms. Thisinformation should include details of procedures, the marking of separate
teacher-designed tasks, and descriptions of intra- school moderation of internd assessmentsif
aschool has more than one class taking PSSC Chemidtry.

Schools nust supply a single mark out of 40 for every enrolled student - thismark being
directly based on teacher- designed tasks (practical reportsand other tasks) inthe school=s
SPBEA-approved Internd Assessment programme.
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Clear records and documentation regarding the school=s approved PSSC Internal Assessment
programme must be kept. Furthermore, al students= work that has been assessed under this
programme (tests, essays, practica reports, projects, etc.) must be available for verification by
SPBEA officers during any one school year.

Students who will be enralled in PSSC Chemistry must be given a copy of the school=s PSSC
Internal Assessment programme for the subject. Each student must also be informed of when
assessment tasks are to be given, and be notified of his or her assessment result for each task as
soon asit ismarked.

Chemistry teachersand school principaswill be required to sgnthe APSSC School Agreement@
form to confirm that the above PSSC Internd Assessment programme procedures will be
followed.



PSSC Internal Assessment Summary Form

CHEMISTRY
Country School Class
Included Tasks Start Completion Brief Description Task
Date Date Weight
%
Practical Report 1
Practical Report 2
Practical Report 3
Practical Report 4
Practical Report 5
Extended Investigation 20
ject
40
Other Task 1
Other Task 2
Other Task 3
TOTAL 100%
QL2 (6 0 OSSR

19

30

10

Note  Task outlines and detailed marking schemes for all practical reports and A Other Tasks@must be submitted together with
this completed IA Summary Form.
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CAT for PSSC Chemistry  20%

Guiddinesfor CAT

The CAT should

Manip

1

be designed by the board or their gppointee annudly. (T.C)
asess manipulative skills listed below.

have a dtation type format.

have alimited number of stations which require ateacher check.
each gation to have atime limit.

have checklist type marking scheme.

use common chemicals and equpment for stations.

have alist of equipment required and instructions for setting up.
be scheduled for late in the year.

ulgtive skillsto be assessed
Mginq skills using the following equipment

- balances
- measuring cylinder
- burette
* - volumetric flask
- pipette
- stop watches
- thermometer

©ooONOO A WDNE

Following ingructions
- dmple indructions
- multi Sep indructions
- limited ingtructions (students to be able to develop working procedures or sequencing)

Expeimentd skills

- safehandling of chemicas

- safedisposa of chemicds

- cleaning procedures

- equipment setup

- using correct procedures for the following equipment
- burete - didtilled water bottle
- pipette - wach glasy weighing bottle
- filter funnd
- volumetric flask
- oonicd flask

asinftitrations, standard solutions and dilutions.

Gened dficiency
- how quickly and confidently the tasks are carried out.
- successful completion of the task or part task within atime limit.
- good use of available working space (bench space + placing of equipment + chemicals).
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Manipulative skills to be assessed to be included in Advisory Section.

Recommendation for SPBEA (on CAF for PSSC Chemistry)

Propose to

use the attached assessment schedule sheet as the commoncriteriafor CAF on
extended investigative project (must be practicd in nature).

use the attached sample Yr 12 Chemistry Assignment sheet as a guiddine for the
CAF.

have an extended time period for the project with a minimum of 2 months and we
recommend that there should be definitdy 2 weeks of dasstime (to help students
on starting the project).

usethe TIMELINE (pg. 26) as guiddling/ or basis on which to form/produce one
for the CAF. (separate booklet provided)

mark for CAF 16/40 (40%).



PSSC CHEMISTRY

Extended | nvestigative Assessment Schedule
Data obtained from Student L og, Report, Display and Talk

NBIMIE. ..o ClasS. ..o
Four Aspects - Achieved high standard 3
I Focusina and Plannina Achieved good standard 2
I Information Gathering Attempted 1
I Processing and Interpreting Not attempted 0

will be assessed. Each aspect has 5 achievement criteria which are judged on the 4 point scale shown above.

Reporting

FOCUSING AND PLANNING
Achievement Criteria

Episodes of work recorded on aloc
Details on findina/ choosing topic, and refining of the research question aiven

Details on experimental design development given including problems, solutions and
follow -up on any advice given.

Method developed with clear specifications, replications and control of variables if
required

Details of resources, references etc. given

Total:

INFORMATI ON GATHERING
Achievement Criteria

Appropriate equipment used for collectina data of required accuracy
Correct use of equipment

Appropriate overall method/ procedures used

Annronriate method of recordina reqilteiiced i e tahles aranhs charts ate

V arietv of relevant hackaroiind information 1ised to Qlinnort investination:

Total:
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PROCESSING AND INTERPRETING
Achievement Criteria

! Trends relationshins or natternsin restilts (if nresent) identified
I Limitations of results recoanised: i.e. sources of errors. pbroblems etc.
! Fvidence of contintiina review of nrocediires
| Possihle fiitiire lines of investiaation identified
! Findinas compared with established theorv
Total:

REPORTING
Achievement Criteria

! Valid ennchisions drawn hased on disriission of the resilts

! Oral nresentation of nroiect nrodiiced

! Stiident nrodiiced visial disnlav

| Renart nrodiiced which is hased on nroiect anitline and makes srientific sense
I Tidy presentation using appropriate forms of communication in report and

presentation; i.e. scientific terms, units, charts, tables, etc.

Total:

Overall Total:

COMMENT:
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ADVISORY SECTION

A. Common Assessment Task (CAT)

1

Each year, SPBEA will design a Common Assessment Task (CAT) which will form part of the
overd| assessment for PSSC Chemistry. The CAT will be designed to specificaly assessthe student
ill in:

C messurement

C fdlowing indructions

C handling materids and equipment.

Adtivities involving measurement will draw from the following list of equipment:

balance, measuring cylinder, burette, pipette, volumetric flask, scopwatch and thermometer

Adtivities involving handling materials and equipment will draw from the following list:

chemicals, burette, pipette, filter funnd, volumetric flask, conicd flask, watch glass, weighing
bottle and didtilled water bottle

The task will be in the format of A gtation activity@ with amaximum of four Sations each having a
specified time limit for sudents.

Theteacher will bereguired to assess each sudent. Thiswill be done by matching performancewith
asupplied checklig.

TheCAT will bescheduled for latein the year (August-September), and will becomprehensiveinits
guiddinesfor preparation, control and marking.

Theformat of the CAT will pecify:

C atitle

C adtatement of course objectives assessed by the task

C aliding of materia requir ements for completion of the task

C guiddinesfor the teacher on advance preparation requirements
C guiddinesfor the teacher on task completion and task control
C notes on preparaion by the student (if gpplicable)

C task outline for the student

C task detal for the sudent

C marking scheme for the task

C mark capture for the task.

Schoolswill beinformed on thelist of materids, chemicas and equipment required by the CAT at

least three months beforethe CAT isduefor completion, but teachers should ensure that the school
has the items mentioned in 2 and 3 above.
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B. Extended Investigation Project

. Introduction

As part of the requirements of the PSSC Chemistry course you are required to do a piece of individua
research of your own choice. This project isan extended investigation and isworth 16% of your overal
grade.

Inthe next week or two you need to decide upon atopic in Chemistry that you would liketo know more
about. Onceyou decide upon an areaof Chemigtry that interestsyou; e.g. vitamins, forendgc science, oft
drinks, gardening, acid rain or the ozone layer, then you need to explore the area by reading and
collecting resource materid, writing to or interviewing experts and having discussions with teechers,
parents and your peers. At some stage you heed to decide what you want to find out. Y ou need to
decide upon an investigatabl e question. That meansyou need to have acdlear, specific question which
dlows you to design an investigation that will give you answers. Here are examples of investigatable
guestions.

! Do vitamin C levesin fruit change as they ripen?
! Which citrus fruit contains the most acid?
! What % of carbonate isin an antacid tablet?

! How effectiveis the iodine method of obtaining fingerprints from different surfaces compared
with the slver nitrate method?
! Does glucose content vary in different brands of lemonade?

! What are pH, phosphorus and nitrogen levelsin garden soil and what effect does adding
fertiliser(s) to the soil have on these levels?
! What effect does perming have on the texture of different types of hair?

Alternatively, you may have a problem you want to solve. 'Y ou may want to design or prepare a new
product with specific properties; e.g. a cleaner for removing stains from concrete or awaterproof hand
cream; or designfair testsfor comparing commercid products. Thesearedl vaid investigationsproviding
you carry out apractical investigation and learn some chemistry new toyou. Practicd investigations
need not be complex and can have everyday applications.
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[1. Project Guidelinesfor Students

1. PROJECT LOG

21

As part of your project you will be expected to completealog (or diary) showing your work. At
the end of the project you will write areport which will use theinformation in the log Thelogwill
show how your project developed and must be presented for assessment with your report and
display. Useasmilar form to the one below. Fill in the log whenever you do any work on your
project. Thislog will be taken in by your teacher & regular intervassoitisessentid to keep it up

to date.
Date:
Intentions: - what you want to do
Actions: - what you did
Problems: - what problems were found?
Possible solutions: - ideas, people etc.
Results: - what actually happened?
Time Taken: - how long did you work?

Deadlines for development and completion of your project is shown on page 25. It isimportant
to keep on schedule. If you get behind make sure you talk it over with your teacher - don=t
leaveit! Your logisarecord of your progress and will be taken in by your teacher at each of

the milestones.

2.  PROJECT REPORT

A project report is used to summarise your findings and should be approximately 4 - 5 pages
long. It should be easily read by anyone even if he/she was not involved in your project.

Y ou should organise your ideasin various sections - thiswill help you writethereport. A
suggested outline isincluded here. 'Y ou can see how the log information can be used.

(i)  Writing your draft report
a) Introduction
- Write an introduction for your report which should be
apageor less.
- Use the two headings opposite to structure your notes.

b) Methodsand Materials
- Write adetailed description of what you did which
would dlow another chemigt to duplicate your
experiment if required.
- Use the headings opposite and include diagrams
and sketchesif appropriate.

0 Results
- Write adetailed description of what you discovered
in your investigation.
- Usethe aspectsin the box opposite to outline your
results, if appropriate.

INTRODUCTION
! Background research
! Aim(s)

METHODSAND MATERIALS
! Chemicds

! Experimentd Design

! Equipment

! Materids

RESULTS
! Written Notes

! Tables

! Graphs

! Charts

! Diagrams and Drawings
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h)

Discussion

- Your discusson should belessthan apageand in it
you should try to interpret your results in relation
to your am(s).

- Make sure that you cover the aspects in the box
opposite.

Conclusion
- Write a short paragraph to summarise your results
in relation to theam.

Acknowledgement
- Write a note thanking those who gave evidence and
assistance.

References

- Ligt the books and articles used in your research
dphabeticaly.

- Use the format shown opposite.

Abstract
- Findly write a brief overview of the essence of your
report in 200 words or less. Try to cover the

aspectsin the box opposite.

(i) Editing Your Draft Copy
I Use the checklist opposite to edit your rough copy.

(i)  Writing Your Final Copy
I Asyou write out your final copy for handing in,

keep the points on the checklist in mind.

I Remember the Abstract goes at the front of the

report.

DISCUSSION

I trends (with supporting evidence)

! problemsarising

I suggestionsfor further
modification

CONCLUSION
ATheresultsshow that ....@

ACKNOWLEDGEMENT
Al wish to thank the Beauty Hair Salon
-@

REFERENCES
Alphabetical listing using the format -
Author, date, title, publisher

ABSTRACT
! purpose

! chemicas
! procedure
! results

EDITING CHECKLIST
1. Spelling and grammar correct. 9
Impersonal passivestyleused. 9

3. Writteninthe past tense 9
throughout.

4. Styleisclear and smpleto 9
understand.

5. lllustrations, graphs, etc. 9
clearly titled.

N

FINAL EDITING CHECKLIST

1. Title page with your name 9
and school onit.

2. Correct headings used for 9
each section.

3. Sectionsin conventional order. 9

4. Nest, legible writing used 9
throughout.

5. Attractively presented 9
illugtrations and graphs.

6. Pagesin order, numbered and 9
stapled together.

7. Find check on spelling and 9
grammar.
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Hand in your completed original log with your log. It does not matter if it is spattered with chemicals.
PROJECT DISPLAY (OPTIONAL)

Part of your report isto be taken and presented as adisplay suitable for a public viewing; iea3-
part chart which will fit in a space no more than 120 cm long by 75 cm deep. Thereis
only enough room to show the essentials of your project. Y ou need to show briefly:

I what you investigeted

I how you investigated it (drawings/ photos/ display, equipment used)

I asummary of your results (best as a graph or table)

I your conclusons,

Keep it smple. Do not show much information - leavethisfor your report. Asagenera rulehave
no more than 200-300 words on your display.

NOTE: If you have praoblemswith producing a display you must
discussthem with your Chemistry Teacher.

Completion Date

Y ou must hand in your display, project and report by July 31<. Y ou should be prepared to givea
short talk to the class about your project.

Thisshould be an exciting, interesting and rewarding activity for you. If you fed apprehensiveand
unsure, talk to your teacher, class mates, parents, experts and friends about possible research
problems; eg. if you areinterested in cosmetics, writeto a cosmetic firmand askif you can
speak to a chemist involved with their manufacture. |deasfor research aresureto crop up as
you learn more about the industry. 'Y ou should be working in an areathat is new ground for you
and is dimulating.

It should be your own work but you should fed freeto ask othersfor help with idess, techniques
etc.
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Guidelinesfor development and completion of project

What When
Project Introduction By 3rd week of March
First Log Check By 1< week of April
Research Question Established By 1st week of May
Second Log Check By 1t week of May
Practicd Work Intentions By 1< week of June
Third Log Check By 1 week of June
Practical Work Completion By 3rd week of July
Fourth Log Check By 3rd week of July
Project Submission By July 31
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Nomenclatur e Conventions

General Chemistry

Symbols for the physical quantities, M, V, H, s, K, arewritten initdics (doping letters). Any following
subscripts will bein upright type.

Symbol/ Expression Unitsin common use
C M, molar mass, isthe mass of one mole of a defined g mot*

substance and will be used for dements and compounds.
M, relative molecular mass and A, relative atomic mass,
will not be used.

C V,vdume LandmL
A looped R ishot used in these abbreviations.

C n, amount of substance, expressedin moles. mol
It isincorrect to use the term Anumber of moles@
See the footnote at the bottom of this page.

C ¢, amount concentration, is expressed as moles

per litre, dso denoted by theformat [ . mol L*
Concentrations may aso be written as
mass concentration, expressed as grams per litre. gLt

Composition of a mixture, commonly expressed as

% w/V, %wiw and % V/V, will be used only after

giving adear definition of their meaning (e.g. grams per

100 mL, grams per 100 grams, mL per 100 mL respectively).

C s(italics), solubility, units as for concentration. mal L?

Amount of Substance

This is a physcd quantity, symbol n (italic n), measured in a unit caled the mole, which has the
abbreviation mal.

ThetermAnumber of moles@isto beavoided in favour of the Aamount of substance@ | n the samemanner, thesize of an object can bedescribedin
terms of itsAlength@rather than itsAnumber of metres @
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Enthalpy Changes, @ H. Units commonly used, kJ mol™

C 2 H° standard enthapy of reaction. For example:
2H,(g) + O,(g) ° 2H,0(I) a H%H,0, 298 K) = -570 kJ mot*
The term mol™ means one mole of reaction, which is defined by the chemical equation;
i.e.2moal of H, reacting with 1 mol of O, to give 2 mal of H,0.

C a H?° dandard enthdpy of formation, per mole of product. For examplethe standard entha py of
formation of liquid weter:
Hx(g) + 20,(g) © HO() a H°(H0, |, 298 K) = -285 kJ mol*

C 2 H° sandard enthapy of combustion, per mole of substance burnt. For example the standard
enthapy of combustion of hydrogen gasto give liquid water:
H2(g) + 202(g) © 2H:O() a H(H,, g, 298 K) = -285 kI mol™*
Note (i) The superscript E denotes a defined standard Stete.
(i) The dternative superscript @ (plimsol) may be accepted.

(i) A gpaceis dways left between any vaue and its unit, as well as between units for
composite units.

C  a .H,enthdpy of fusion (mdting).

C 2 ,oH, enthdpy of vaporisaion.

Chemical Formulae

These denote entities composed of more than one atom (molecules, smple and complex ions, groups of
atoms etc.)

eg. Formula I nfor mation conveyed
H,O one water molecule or one mole of weter
# 20, haf amole of oxygen molecules
Zny(PO,), one mole of zinc phosphate comprising zinc and phosphateionsina3:2
raio
2MgSO, two moles of magnesum sulfate
#  lkm noO, one-fifth of amole of potassium manganate V11 (permanganate)
5
# Indicatesexamplesthat areartificia and are used asaconvenient way of cd culaing amounts of
substance (moles).

Equationsfor Chemical Reactions

Hx(g) + Bry(g) 6 2HBr(g) forward reaction
H(g) +Br,(g) © 2HBr(g) equilibrium
H.(g) + Br,(g) = 2HBr(g) stoichiometric relation
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States of Aggregation

Thesearewritten in parentheses printed in upright type, immediatdy after theformulaor substanceand on
the same line as chemicd formula symbols.

Eg s olid, | liquid (preferably serif font|, not looped R ), g gasor vapour
aq agueous solution (dissolved in water)
HCl(g) hydrogen chloride in the gaseous state

Temperature
Celdustemperature EC
Thermodynamic (Kelvin) temperature K
Pressure

Symbol p. Units are Pascals (Pa), or more commonly kPa
Standard pressure, p°, =10%Pa = lba
|UPAC Approved Spelling
Spdling of the dement with atomic number 16 isthe origind English spelling of sulfur .

Derived ions have consstent spelling
eg.afide sulfae alfite thiosulfate

Graph Axes and Table Headings

Labeed as quantity/unit eg.c/ma L * and notc (mal Lt). Only vaueswill then bewritten on the axesor
inatable.
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Organic Chemical Formulae

Formula I nfor mation conveyed

empirica Stoichiometric proportions of atoms only.
Smples ratio formula

molecular Formula of the actud molecule

conditutiona  Structure relationships of atoms shown

sructura Atoms and bonds shown

structura

fomula  Arrangement of atomsin space shown
showing

stereochemistry

29

Examplefor lactic acid

CH,0

C3HsOs

CH;CHOHCOOH

H H

| | /O
H——C——F——C

H O-H O-H

CHs

o—0O
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Organic chemical nomenclature

IUPAC conventions will be followed. Some examples are;

Structure IUPAC name
i
CH3_ CcC— CHZ_ CHZ_ CH3 2'mahylmme
I
CHz
|C)H
CH; — ICH_ CH— CH; 3-methyl- 2- butanol
CHz
CH; — ICH_ CH,— C—OH 3- methylpentanoic acid
|
CH, O
I
CH,
ﬁ) 5-bromo- 4- chloro-2-pentanone
|C:H2_ FH_ CH2_ C— CH3
Br cl
CH;,—/CH, — |(|2— O—CH,— CH;, ethyl propanoate
O
CH; — CH,— NH, ethylamine
CH; — ﬁ:— NH, ethanamide
O
I |
O H
References
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Note A: Physical Quantities, Unitsand Symbols

Quantitative aspects of chemistry areto be based on the following physica quantitiesin termsof their S
definition.

Physical quantity (symbol) Name of Unit Symbol of Unit
mass (m) kilogram (gram) kg ()

length (1) metre m
temperature (T) kelvin K

time (t) second S

amount of substance (n) maole mol

volume (V) litre L

Note B: Significant Figures
1. Duing cdculations rounding off should occur in the find answer.

2. Answers should be to the lowest number of significant figures present in the data

e.g. Usetheinformation given below to find the mass of water removed by heating.

Show your working clearly and neatly.

Data:
Mass of Na,CO3.XH,0 before heating = 348
Mass of anhydrous Na,CO; remaining after heating = 159
M(NaCOs) = 106 g/moal
M(H,O) = 18 g/mol

In thisproblem, thelowest significant figure given 2 in the mass of water.
Hence the answer should be given to 2 significant figures.

Mass of water = 3.48g - 1.599=1.89 $ 1.99
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