I »
ROYAL SOCIETY
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This guide has been written to help teachers make the most of the new practical endorsement for students. Each exam
board will provide a set of core practicals that they recommend their teachers do, however, most of the exam boards are
being flexible and are allowing teachers to choose the experiments their students complete. This guide gives a series of
alternative experiments that match with the practical apparatus and techniques, so that you have the freedom to choose
which experiments you do. Moreover, if you have students who have found some of the techniques difficult, but you don’t
want them to repeat the same experiment, then this guide offers alternatives to help your students to master these
techniques and to allow them to meet the Common Practical Assessment Criteria (CPAC).

In this updated version we have added some resources to help students with the Common Practical Assessment Criteria
(CPAC). Students are expected to meet all CPAC “consistently and routinely” by the end of their A-Level studies. The
resources highlighted here can help students to develop their skills by offering guides to key practical techniques and
apparatus use, as well as resources to help them plan experiments and process their results. These resources can be
used on their own, or alongside the core and alternative practicals.

New Specification A-Level: Practical Apparatus and Techniques

Apparatus and Techniques
1 use appropriate apparatus to record a range of measurements (to include mass, time, volume of
liquids and gases, temperature)
2 use water bath or electric heater or sand bath for heating
measure pH using pH charts, or pH meter, or pH probe on a data logger
4 use laboratory apparatus for a variety of experimental techniques including:
i.  titration, using burette and pipette
ii. distillation and heating under reflux, including setting up glassware using retort stand and
clamps
iii.  qualitative tests for ions and organic functional groups
iv. filtration, including use of fluted filter paper, or filtration under reduced pressure

w

5 use volumetric flask, including accurate technique for making up a standard solution
use acid-base indicators in titrations of weak/strong acids with weak/strong alkalis

7 purify:

i.  asolid product by recrystallization

ii. aliquid product, including use of separating funnel

»

8 use melting point apparatus

9 use thin-layer or paper chromatography

10 | set up electrochemical cells and measuring voltages

11 | safely and carefully handle solids and liquids, including corrosive, irritant, flammable and toxic
substances

12 measure rates of reaction by at least two different methods, for example:

i.  an initial rate method such as a clock reaction

ii. acontinuous monitoring method
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Practical techniques and suitable practicals from Learn Chemistry (where possible they have been
matched to the specification core experiments).

Practical
Technique

Experiments from Learn Chemistry

Exam Board Experiment

1

The Volume of Hydrogen Gas

The Formula of Hydrated CuSQO,4
Finding the Formula of an Oxide of Copper
Weighing Gases

Heats of Reaction

Exothermic and Endothermic
Measuring Enthalpy Changes
Thermometric Titration
Problem-based practical activities 1
Problem-based practical activities 3
Problem-based practical activities 4
Problem-based practical activities 7
Problem-based practical activities 9

OCR 1; Edexcel 1; Edugas C2.3; WJEC
2.2

Eduqgas PI1.2: WJEC 3.2

Eduqgas PI1.2; WJEC 3.2

AQA 2; Edexcel 8: OCR 3: Edugas C2.2
AQA 2; Edexcel 8; OCR 3
AQA 2; Edexcel 8; OCR 3

Limonene from Oranges and Lemons (use a
water bath or electric heater to meet the practical technique
requirement)

Aspirin (or Aspirin)

Paracetamol
Problem-based practical activities 4

AQA 5, 10; OCR 5, 6, 7; Edexcel 16;
Edugas OA4; WJEC 4.8

Universal Indicators

Properties of Ethanoic Acid

pH of Oxides

Determining the pKa of 2-hydroxy benzoic
acid, Aspirin, and Glycine

AQA 1, 9; Edexcel 9; OCR 2, 11; Edugas
C2.1; WJEC 3.9

4i

Neutralisation of Indigestion Tablets
Titration of NaOH with HCI

Tannin in Wine

Gifted and Talented Chemistry — ‘Acids
and Alkalis’

Thermometric Titration

Problem-based practical activities 6

A Conductimetric Titration

Low-sodium Salt Substitutes

Use of Salt in Cooking

AQA 5, 10: Edexcel 3; OCR 2, 11;
Edugas C2.1; WJEC 1.7

4ii

Limonene from Oranges and Lemons
Fractional Distillation of Crude Ol
Paracetamol

Aspirin (or Aspirin)

Detecting Aspartame
Hydration of Alkenes
Problem-based practical activities 4

AQA 5, 10; Edexcel 16; OCR 5, 6;
Edugas C3.4; WJEC 4.8
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http://www.rsc.org/learn-chemistry/resource/res00000452/the-volume-of-1-mole-of-hydrogen-gas
http://www.rsc.org/learn-chemistry/resource/res00000436/to-find-the-formula-of-hydrated-copper-ii-sulfate
http://www.rsc.org/learn-chemistry/resource/res00000727/finding-the-formula-of-copper-ii-oxide
http://www.rsc.org/learn-chemistry/resource/res00000832/weighing-gases
http://www.rsc.org/learn-chemistry/resource/res00000468/heats-of-reaction-exothermic-or-endothermic-reactions
http://www.rsc.org/learn-chemistry/resource/res00000406/exothermic-or-endothermic
http://www.rsc.org/learn-chemistry/resource/res00000406/exothermic-or-endothermic
http://www.rsc.org/learn-chemistry/resource/res00000126/afl-how-can-enthalpy-changes-be-measured
http://www.rsc.org/learn-chemistry/resource/res00000429/a-thermometric-titration
http://www.rsc.org/learn-chemistry/resource/res00000939/problem-based-practical-activities#!cmpid=CMP00001323
http://www.rsc.org/learn-chemistry/resource/res00000939/problem-based-practical-activities#!cmpid=CMP00001325
http://www.rsc.org/learn-chemistry/resource/res00000939/problem-based-practical-activities#!cmpid=CMP00001326
http://www.rsc.org/learn-chemistry/resource/res00000939/problem-based-practical-activities#!cmpid=CMP00001329
http://www.rsc.org/learn-chemistry/resource/res00000939/problem-based-practical-activities#!cmpid=CMP00001331
http://www.rsc.org/learn-chemistry/resource/res00000692/extracting-limonene-from-oranges
http://www.rsc.org/learn-chemistry/resource/res00000056/aspirin
http://www.rsc.org/learn-chemistry/resource/res00000287/aspirin
http://www.rsc.org/learn-chemistry/resource/res00000058/paracetamol
http://www.rsc.org/learn-chemistry/resource/res00000939/problem-based-practical-activities#!cmpid=CMP00001326
http://www.rsc.org/learn-chemistry/resource/res00000621/universal-indicators-experiment
http://www.rsc.org/learn-chemistry/resource/res00000462/the-properties-of-ethanoic-acid
http://www.rsc.org/learn-chemistry/resource/res00000405/testing-the-ph-of-oxides
http://www.rsc.org/learn-chemistry/resource/res00000927/challenging-medicines-physiochemical-properties-practicals#!cmpid=CMP00001281
http://www.rsc.org/learn-chemistry/resource/res00000927/challenging-medicines-physiochemical-properties-practicals#!cmpid=CMP00001281
http://www.rsc.org/learn-chemistry/resource/res00000698/using-indigestion-tablets-to-neutralise-an-acid
http://www.rsc.org/learn-chemistry/resource/res00000698/using-indigestion-tablets-to-neutralise-an-acid
http://www.rsc.org/learn-chemistry/resource/res00000697/titrating-sodium-hydroxide-with-hydrochloric-acid
http://www.rsc.org/learn-chemistry/resource/res00000585/vintage-titrations-tannin-in-wine
http://www.rsc.org/learn-chemistry/resource/res00000840/acids-and-alkalis
http://www.rsc.org/learn-chemistry/resource/res00000840/acids-and-alkalis
http://www.rsc.org/learn-chemistry/resource/res00000429/a-thermometric-titration
http://www.rsc.org/learn-chemistry/resource/res00000939/problem-based-practical-activities#!cmpid=CMP00001328
http://www.rsc.org/learn-chemistry/resource/res00001735/a-conductimetric-titration-using-acids-and-alkalis
http://www.rsc.org/learn-chemistry/resource/res00000809/low-sodium-salt-substitutes
http://www.rsc.org/learn-chemistry/resource/res00000806/use-of-salt-in-cooking-part-2#!cmpid=CMP00000892
http://www.rsc.org/learn-chemistry/resource/res00000692/extracting-limonene-from-oranges
http://www.rsc.org/learn-chemistry/resource/res00000754/the-fractional-distillation-of-crude-oil
http://www.rsc.org/learn-chemistry/resource/res00000058/paracetamol
http://www.rsc.org/learn-chemistry/resource/res00000056/aspirin
http://www.rsc.org/learn-chemistry/resource/res00000287/aspirin
http://www.rsc.org/learn-chemistry/resource/res00000582/as-sweet-as-detecting-aspartame-in-a-table-top-sweetener
http://www.rsc.org/learn-chemistry/resource/res00001777/the-hydration-of-alkenes
http://www.rsc.org/learn-chemistry/resource/res00000939/problem-based-practical-activities#!cmpid=CMP00001326

4iii Testing Salt for Anions and Cations AQA 4, 11; Edexcel 7; OCR 4; Edugas
C1.6
Flame Tests
Testing for Negative lons AQA 4
Reactions of Positive lons AQA 4
The Oxidation of Alcohols
Testing for Aldehydes and Ketones AQA 6; Edexcel 15; OCR 7; Edugas
OA4; WIEC 4.8
Testing for Unsaturation
Halogen Compounds AQA 4
Creative Problem Solving — ‘Five White AQA 11
Solids’
Hydration of Alkenes AQA 6; Edexcel 15, OCR 7
Silver and Lead Halides AQA 4
Problem-based practical activities 1
4iv Paracetamol
Aspirin (or Aspirin) Edexcel 16; OCR 6
Preparing an insoluble salt
Nitration of methyl benzoate
5 Reaction between manganate(VIl) and AQ 1; Edexcel 2; OCR 2; Edugas C2.1,
ethanedioate ions PI1.2; WIEC 1.7
Determination of Soil CEC
Low-sodium Salt Substitutes
Use of Salt in Cooking
6 Neutralisation of Indigestion Tablets AQA 1, 9; OCR 2; Edugas C2.1, PI5.2;
Titration of NaOH with HCI WJIEC 1.7
Problem-based practical activities 6
Gifted and Talented Chemistry — ‘Acids
and Alkalis’
7i Paracetamol
Aspirin (or Aspirin) AQA 10; Edexcel 16; OCR 6; Edugas
OA4; WIEC 4.8
Purifying an Impure Solid
Nitration of methyl benzoate
Problem-based practical activities 5
Preparing an insoluble salt
7ii Hydration of Alkenes AQA 10; OCR 5; Edugas OA4; WIEC
4.8
8 Observing the lowering of Melting Point AQA 10; OCR 6; Edugas OA2.2, OA4;
Paracetamol WJEC 4.8
Nitration of methyl benzoate
Problem-based practical activities 8
9 Chromatography of Leaves
Aspirin (or Aspirin) AQA 12; Edexcel 6; OCR 6; Edexcel 16;
Edugas OA4; WJEC 4.8
Chemistry Masterclass
Detecting Aspartame
Paracetamol
Problem-based practical activities 5
10 Electricity from Chemicals AQA 8; OCR 8; Edexcel 10; Edugas
Kitchen Potential PI1.1; WIEC 3.1
11 All Experiments All Experiments
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http://www.rsc.org/learn-chemistry/resource/res00000464/testing-salts-for-anions-and-cations
http://www.rsc.org/learn-chemistry/resource/res00000759/flame-tests-the-wooden-splint-method
http://www.rsc.org/learn-chemistry/resource/res00000758/testing-for-negative-ions
http://www.rsc.org/learn-chemistry/resource/res00000757/reactions-of-positive-ions-with-sodium-hydroxide-microscale-version
http://www.rsc.org/learn-chemistry/resource/res00000553/the-oxidation-of-alcohols
http://www.rsc.org/learn-chemistry/resource/res00000549/the-formation-of-solid-derivatives-of-aldehydes-and-ketones-using-24-dinitrophenylhydrazine-bradys-test
http://www.rsc.org/learn-chemistry/resource/res00000552/testing-for-unsaturation-using-bromine
http://www.rsc.org/learn-chemistry/resource/res00000473/halogen-compounds
http://www.rsc.org/learn-chemistry/resource/res00000663/five-white-solids
http://www.rsc.org/learn-chemistry/resource/res00000663/five-white-solids
http://www.rsc.org/learn-chemistry/resource/res00001777/the-hydration-of-alkenes
http://www.rsc.org/learn-chemistry/resource/res00001770/silver-and-lead-halides
http://www.rsc.org/learn-chemistry/resource/res00000939/problem-based-practical-activities#!cmpid=CMP00001323
http://www.rsc.org/learn-chemistry/resource/res00000058/paracetamol
http://www.rsc.org/learn-chemistry/resource/res00000056/aspirin
http://www.rsc.org/learn-chemistry/resource/res00000287/aspirin
http://www.rsc.org/learn-chemistry/resource/res00001761/preparing-an-insoluble-salt
http://www.rsc.org/learn-chemistry/resource/res00002323/nitration-of-methyl-benzoate
http://www.rsc.org/learn-chemistry/resource/res00002322/investigating-the-reaction-between-manganate-vii-and-ethanedioate-ions
http://www.rsc.org/learn-chemistry/resource/res00002322/investigating-the-reaction-between-manganate-vii-and-ethanedioate-ions
http://www.rsc.org/learn-chemistry/resource/res00000886/challenging-plants-soil-science-practicals#!cmpid=CMP00001103
http://www.rsc.org/learn-chemistry/resource/res00000809/low-sodium-salt-substitutes
http://www.rsc.org/learn-chemistry/resource/res00000806/use-of-salt-in-cooking-part-2#!cmpid=CMP00000892
http://www.rsc.org/learn-chemistry/resource/res00000698/using-indigestion-tablets-to-neutralise-an-acid
http://www.rsc.org/learn-chemistry/resource/res00000697/titrating-sodium-hydroxide-with-hydrochloric-acid?cmpid=CMP00005972
http://www.rsc.org/learn-chemistry/resource/res00000939/problem-based-practical-activities#!cmpid=CMP00001328
http://www.rsc.org/learn-chemistry/resource/res00000840/acids-and-alkalis
http://www.rsc.org/learn-chemistry/resource/res00000840/acids-and-alkalis
http://www.rsc.org/learn-chemistry/resource/res00000058/paracetamol
http://www.rsc.org/learn-chemistry/resource/res00000056/aspirin
http://www.rsc.org/learn-chemistry/resource/res00000287/aspirin
http://www.rsc.org/learn-chemistry/resource/res00000483/purifying-an-impure-solid
http://www.rsc.org/learn-chemistry/resource/res00002323/nitration-of-methyl-benzoate
http://www.rsc.org/learn-chemistry/resource/res00000939/problem-based-practical-activities#!cmpid=CMP00001327
http://www.rsc.org/learn-chemistry/resource/res00001761/preparing-an-insoluble-salt
http://www.rsc.org/learn-chemistry/resource/res00001777/the-hydration-of-alkenes
http://www.rsc.org/learn-chemistry/resource/res00000543/observing-the-lowering-of-a-melting-point
http://www.rsc.org/learn-chemistry/resource/res00000058/paracetamol
http://www.rsc.org/learn-chemistry/resource/res00002323/nitration-of-methyl-benzoate
http://www.rsc.org/learn-chemistry/resource/res00000939/problem-based-practical-activities#!cmpid=CMP00001330
http://www.rsc.org/learn-chemistry/resource/res00000389/chromatography-of-leaves
http://www.rsc.org/learn-chemistry/resource/res00000056/aspirin
http://www.rsc.org/learn-chemistry/resource/res00000287/aspirin
http://www.rsc.org/learn-chemistry/resource/res00000291/chemistry-masterclass
http://www.rsc.org/learn-chemistry/resource/res00000582/as-sweet-as-detecting-aspartame-in-a-table-top-sweetener
http://www.rsc.org/learn-chemistry/resource/res00000058/paracetamol
http://www.rsc.org/learn-chemistry/resource/res00000939/problem-based-practical-activities#!cmpid=CMP00001327
http://www.rsc.org/learn-chemistry/resource/res00000392/electricity-from-chemicals
http://www.rsc.org/learn-chemistry/resource/res00001158/kitchen-potential

12i Rate of Reaction — Concentration and AQA 3, 7; OCR 10; Edugas C2.3
Temperature

Rate of reaction - Temperature
Rate of Reaction - Concentration
lodine Clock AQA 7; Edexcel 13; OCR 10; Edugas
C2.3; WIEC 2.2

Rates and Rhubarb
Problem-based practical activities 7

12ii Rate of Hydrolysis of Aspirin AQA 7; OCR 9; Edugas C2.3; WJEC 2.2
Rate of Reaction — Magnesium and
Hydrochloric acid

Reaction between manganate(VIl) and
ethanedioate ions
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http://www.rsc.org/learn-chemistry/resource/res00000413/rate-of-reaction-the-effects-of-concentration-and-temperature
http://www.rsc.org/learn-chemistry/resource/res00000413/rate-of-reaction-the-effects-of-concentration-and-temperature
http://www.rsc.org/learn-chemistry/resource/res00000448/the-effect-of-temperature-on-reaction-rate
http://www.rsc.org/learn-chemistry/resource/res00000743/the-effect-of-concentration-on-reaction-rate
http://www.rsc.org/learn-chemistry/resource/res00000743/the-effect-of-concentration-on-reaction-rate
http://www.rsc.org/learn-chemistry/resource/res00000744/iodine-clock-reaction
http://www.rsc.org/learn-chemistry/resource/res00000745/rates-and-rhubarb
http://www.rsc.org/learn-chemistry/resource/res00000939/problem-based-practical-activities#!cmpid=CMP00001329
http://www.rsc.org/learn-chemistry/resource/res00000927/challenging-medicines-physiochemical-properties-practicals#!cmpid=CMP00001291
http://www.rsc.org/learn-chemistry/resource/res00001916/rate-of-reaction-of-magnesium-with-hydrochloric-acid
http://www.rsc.org/learn-chemistry/resource/res00001916/rate-of-reaction-of-magnesium-with-hydrochloric-acid
http://www.rsc.org/learn-chemistry/resource/res00002322/investigating-the-reaction-between-manganate-vii-and-ethanedioate-ions
http://www.rsc.org/learn-chemistry/resource/res00002322/investigating-the-reaction-between-manganate-vii-and-ethanedioate-ions

Common Practical Assessment Criteria (CPAC)
The resources highlighted in this table can be used by both teachers and students. They can be used to teach

practical technique and to help inform apparatus choices when planning experiments.

Competency

Resources

1 — Follows written procedures
[Correctly follow instructions to carry out
the experiments techniques or procedures]

2 — Applies investigative
approaches and methods when

using instruments and equipment
[i - Correctly uses appropriate
instrumentation, apparatus and materials
(including ICT) to carry out investigative
activities, experimental technigques and
procedures with minimal assistance or
prompting.

ii - Carries out techniques or procedures
methodically, in sequence and in
combination identifying practical issues
and making adjustments when necessary.
iii - Identifies and controls significant
guantitative variables where applicable and
plans approaches to take account of
variables that cannot readily be controlled.
iv - Selects appropriate equipment and
measurement strategies in order to ensure
suitability accurate results]

All experiments highlighted in the above table
Interactive Lab Primer — Lab Apparatus
Interactive Lab Primer - Heating

Interactive Lab Primer — Titration
Interactive Lab Primer — Distillation
Interactive Lab Primer — Reflux

Interactive Lab Primer — Filtration (gravity)
Interactive Lab Primer — Filtration (vacuum)
Interactive Lab Primer — Standard Solution
Interactive Lab Primer — Titration
Interactive Lab Primer — Recrystallisation
Interactive Lab Primer — Separating Funnel
Interactive Lab Primer — Melting Point
Interactive Lab Primer - TLC

Interactive Lab Primer — Working Safely
Accuracy and Precision

Measurement, Accuracy and Precision
Titration Screen Experiment

Aspirin Screen Experiment

Organic liquid quizzes (LCP members only)
Titration guizzes (LCP members only)
Qualitative analysis quizzes (LCP members only)

3 — Safely uses a range of practical

equipment and materials

[i — Identifies hazards and assesses risks
associated with these hazards when
carrying out experimental techniques and
procedures in the lab or field.

it — Uses appropriate safety equipment and
approaches to minimise risks with minimal
prompting.

iii — Identifies safety issues and makes
adjustments when necessary.]

Health and Safety Guidance
Risk Assessment

Titration Screen Experiment
Aspirin Screen Experiment

4 — Makes and records

observations

[i — makes accurate observations relevant
to the experimental or investigative
procedure.

i — Obtains accurate, precise and sufficient
data for experimental and investigative
procedures and records this methodically
using appropriate units and conventions.]

Titration Screen Experiment
Measurement, Accuracy and Precision
Accuracy and Precision

5 — Researches, references and

reports

[I — Uses appropriate software and/or tools
to process data, carry out research and
report findings.

li — Sources of information are cited
demonstrating that research has taken
place, supporting planning and
conclusions.]

How to reference
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http://www.rsc.org/learn-chemistry/resource/res00002266/the-interactive-lab-primer-lab-apparatus
http://www.rsc.org/learn-chemistry/resource/res00002253/heating
http://www.rsc.org/learn-chemistry/resource/res00002258/titration#!cmpid=CMP00007814
http://www.rsc.org/learn-chemistry/resource/res00001070/distillation#!cmpid=CMP00001936
http://www.rsc.org/learn-chemistry/resource/res00001075/heating-under-reflux#!cmpid=CMP00001941
http://www.rsc.org/learn-chemistry/resource/res00002252/hot-gravity-filtration#!cmpid=CMP00001932
http://www.rsc.org/learn-chemistry/resource/res00001072/vacuum-filtration#!cmpid=CMP00001938
http://www.rsc.org/learn-chemistry/resource/res00002257/standard-solution#!cmpid=CMP00007809
http://www.rsc.org/learn-chemistry/resource/res00002258/titration#!cmpid=CMP00007814
http://www.rsc.org/learn-chemistry/resource/res00001065/recrystallisation#!cmpid=CMP00001931
http://www.rsc.org/learn-chemistry/resource/res00001065/recrystallisation#!cmpid=CMP00001931
http://www.rsc.org/learn-chemistry/resource/res00002255/solvent-extraction#!cmpid=CMP00007798
http://www.rsc.org/learn-chemistry/resource/res00001068/melting-point-determination#!cmpid=CMP00001934
http://www.rsc.org/learn-chemistry/resource/res00001074/thin-layer-chromatography#!cmpid=CMP00001940
http://www.rsc.org/learn-chemistry/resource/res00002264/the-interactive-lab-primer-working-safely
http://www.rsc.org/learn-chemistry/resource/res00000108/afl-accuracy-and-precision
http://www.rsc.org/learn-chemistry/resource/res00001274/measurement-accuracy-and-precision
http://www.rsc.org/learn-chemistry/resource/res00002077/titration-screen-experiment
http://www.rsc.org/learn-chemistry/resource/res00001644/aspirin-screen-experiment
http://www.rsc.org/learn-chemistry/resource/res00002198/organic-liquid-quizzes-new-users-guide
http://www.rsc.org/learn-chemistry/resource/res00002012/titrations-quizzes-new-users-guide
http://www.rsc.org/learn-chemistry/resource/res00002201/qualitative-analysis-quizzes-new-users-guide
http://www.rsc.org/learn-chemistry/resource/res00001752/learn-chemistry-health-and-safety-guidance
http://www.rsc.org/learn-chemistry/resource/res00001314/risk-assessment
http://www.rsc.org/learn-chemistry/resource/res00002077/titration-screen-experiment
http://www.rsc.org/learn-chemistry/resource/res00001644/aspirin-screen-experiment
http://www.rsc.org/learn-chemistry/resource/res00002077/titration-screen-experiment
http://www.rsc.org/learn-chemistry/resource/res00001274/measurement-accuracy-and-precision
http://www.rsc.org/learn-chemistry/resource/res00000108/afl-accuracy-and-precision
http://www.rsc.org/learn-chemistry/resource/res00001664/how-to-reference-using-the-rsc-style

