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Introduction: Why Choose Chemistry UFP?

Dynamic and engaging content.

CATS UFP has a long history and proven track record of providing high quality, successful Chemistry UFP
qualifications that we have continued to improve through teacher and student feedback, operational
experience and by working closely with universities and the wider academic community.

The course teaches students theories and experimental techniques to support analysis of functions of
living organisms and environments to provide a dynamic specification.

Our content is designed to engage students through topics and issues that are relevant in society.

Sensitivity towards international students.

The Chemistry UFP course has been designed to address the challenges that international students will
face when studying a British qualification. Coursework and examination assessments are tailor made to
ensure students can access, understand, progress, and achieve to the best of their abilities.

Real life skills.

Students will develop the knowledge and skills needed to analyse data, think critically about issues and
make informed decisions — all skills that are needed for further study and employment.

Assessment success.

Chemistry UFP involves a blended learning approach to assessing students that enables them to access
content and demonstrate a wide range of skills and abilities. There are 3 methods of assessment:
coursework, practicals and examination papers.

Our coursework uses a variety of assessment styles including group and individual presentations,
reflection, citing sources and essays. Topics are contemporary, engaging and developed specifically for
international students.

Our examination papers use a variety of assessment styles including multiple choice, short answer,
extended answer, data response, essay and case studies so that students feel more confident and
engage with the questions.

Real life case studies will be used wherever possible to make it easier for students to relate to and apply
their knowledge and skills developed throughout the course.

CATS GLOBAL SCHOOLS
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Aims of the Course

UFP Chemistry follows recommendations from our partner universities to encourage students to:

Develop their interest in, and enthusiasm for the subject, including developing an interest in
further study and careers in the subject.

Appreciate how society makes decisions about scientific issues and how the sciences contribute to
the success of the economy and society.

Develop and demonstrate a deeper appreciation of the skills, knowledge and understanding of how
science works.

Develop essential knowledge and understanding of different areas of the subject and how they
relate to each other.

Key Academic Skills

Students taking this course will be encouraged to develop into independent learners with the ability to

think critically, understand the key importance of research and presentational skills. The course covers

these key skills in the following ways:

Reasoning and critical thinking

Students will:

Use problem-solving skills to interpret and consider situations where more than one approach is
possible.

Select, organise, and communicate relevant information in a variety of forms.
Use mathematical techniques in a multitude of situations applicable to the real world.

Analyse, explain and evaluate their own and others’ experimental and investigative results in a
variety of ways.

Independent learning

Students will:

Res

Organise a student’s own learning through management of time and material.
Work on own initiative to prioritise tasks.
Work independently to support understanding of material.

Carry out self-directed learning tasks.

earch skills

Students will:

Research an area of interest and find data suitable to analyse, statistically if necessary.
Ensure all research is referenced and not plagiarised.

Use ICT to develop information literacy skills, to communicate and collaborate with others.

Presentation and Communication skills

Students will:

Systematic documentation of findings and analysis.

Use of word processing and other forms of ICT for communication.

CATS GLOBAL SCHOOLS
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— Organise information clearly and coherently, using specialist vocabulary where appropriate.

Assumed Prior Knowledge

— For most students some previous exposure to formal Chemistry education would be necessary.
Specific topic details are not expected, but students who have studied an equivalent national
science qualification (for example a Level 1 or 2 qualification, such as GCSE) would be well
prepared for UFP Chemistry.

— However, experience shows that students will be able to study UFP Chemistry successfully with no
background in, or previous knowledge of, the subject —in this case their approach to learning will
be significant in their need to meet the requirements and pace of the course.

Suggested Prior Mathematical Knowledge

To access all aspects of the Chemistry UFP course, students need to have acquired competence in the
appropriate areas of Mathematics. The required skills are:

—  Arithmetic and numerical computations.

— Making use of appropriate units in calculations, expressing answers in decimal and standard form.
— Using ratios, percentage and fractions.

— Handling data by using the correct number of significant figures.

— Finding means and constructing frequency tables, bar charts and histograms.

— Using calculators to find exponential, power and logarithmic functions.

— Order of magnitude calculations.

— Changing the subject of an equation and solving equations.

— Determining slope (gradient) and intercept of a graph.

CATS GLOBAL SCHOOLS
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Subject Content

Examinable Content: the topics in the table below will be assessed through the final examinations. There
is also one self-study topic where students are expected to study the topic themselves with little teacher
guidance (an expectation on university courses); it is highlighted in the syllabus.

There are 4 Modules.
Module 1 — Foundations of Chemistry

1.1 Atomic Structure, Isotopes &
) Atoms
Relative Masses
1.2 Compounds, Formulae and .
. Compounds & Equations
Equations
1.3 Mole Calculations Quantitative Chemistry
1.4 Acids & Bases and Titrations pH and working practically
1.5 Electronic Structure Arrangement of electrons in atoms
1.6 Bonding Including ionic and covalent bonding.
1.7 Shapes of Covalent Molecules & Explaining the shape of molecules.
Intermolecular Forces How intermolecular forces arise and affect physical properties.
1.8 Periodic Trends in Physical Understand the reasoning behind the trends seen in the periodic
Properties table.

Module 2 - Inorganic Chemistry

2.1 Redox Chemistry Understanding oxidation and reduction.
2.2 Inorganic Chemistry — Group 2 Detail of the group 2 elements and trends.
2.3 Inorganic Chemistry — Group 7 Detail of the group 7 elements (halogens) and trends.

Module 3 — Organic Chemistry & Analysis

3.1 Introduction to Organic Chemistry | A general introduction to the basis of organic chemistry.

3.2 Alkanes Naming and explaining the structure and reactions of alkanes.

3.3 Alkenes Naming and explaining the structure and reactions of alkenes.

3.4 Haloalkanes Naming and explaining the structure and reactions of haloalkanes.
3.5 Alcohols Naming and explaining the structure and reactions of alcohols

3.6 Aldehydes, Ketones, Acids & Naming and explaining the structure and reactions of aldehydes,
Esters ketones, acids & esters.

3.7 Benzene and Aromatic Naming and explaining the structure and reactions of benzene and
Compounds (self-study topic) other aromatic compounds.

3.8 Introduction to Organic Synthesis | A general introduction to the basis of organic synthesis.

3.9 Modern Analytical Techniques Interpreting spectra of compounds.

Module 4 - Physical Chemistry

4.1 Energetics Understanding enthalpy.

4.2 Chemical Kinetics Understanding the factors that affect the rate of reaction.

4.3 Chemical Equilibrium Understand the term equilibrium and how it is affected.

4.4 Acid-Base Equilibrium Interpret and produce titration curves and understand their
reasoning

CATS GLOBAL SCHOOLS 7
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Learners should be able to demonstrate and apply their knowledge and understanding of:

Module 1 - Foundations of Chemistry

1.1 Atomic Structure, Isotopes & Relative Masses
m Assessment statement Additional Guidance

Understand that the number of protons, neutrons and Mass, spin, charge, and relative
111 electrons describes the structure within atoms and size of the particles. Electrons
distinguish between atomic number (Z) and mass number (A). = should be treated as particles
with wave properties.
Construct the nuclear symbol for an atom or ion given the (*) Mathematical skills
1.1.2% number of protons, neutrons and electrons, and vice versa,
including calculation of subatomic particles and charges
Understand the definition of isotopes: atoms of the same can also be worded as “same
1.1.3 element that have different numbers of neutrons and/or number of protons” instead of
different masses. “same element”

Define relative isotopic mass and relative atomic mass in
terms of the mass of an atom of carbon-12.

relative isotopic mass: mass compared with 1/12th mass of
1.1.4 carbon-12

relative atomic mass: weighted mean mass compared with
1/12th mass of carbon-12

Calculate the relative atomic mass of an element using (*) Mathematical skills
relative abundances and the relative isotopic masses of its Limited to ions with single
1.1.5%* isotopes, as determined by an interpretation of its mass charges. Knowledge of the
spectrum. mass spectrometer not
required
Calculate relative molecular mass (Mr) and relative formula Definition of relative formula
mass starting from the relative atomic masses of the mass not required

1.1.6* .
constituent elements.

1.2 Compounds, Formulae and Equations
m Assessment statement Additional Guidance

Predict the charge on an ion based on the position of the Use the periodic table to

parent element in the Periodic Table (for Main Group predict charge and oxidation
1.2.1 . .

elements in Periods 1, 2, and 3). number.

Recall that the following elements in Group 4 form more than = Example of oxide or chloride
1.2.2 one ion: Sn, Pb. oxidation state.

Recall the name and formula for the following polyatomic charges, names, and formulas
1.2.3 jons: NOs™ nitrate, CO3%™ carbonate, SO,2 sulfate, PO4>~ for other ions will be provided

- phosphate, OH™ hydroxide, and NH;* ammonia.

Construct the formulae of ionic compounds starting from charges, names, and formulas

1.2.4 ionic charges. for other ions not mentioned in
1.2.3 will be provided

1.2.5 Construct balanced chemical equations for unfamiliar and

familiar reactions (based on 1.2.3 and 1.2.4).

CATS GLOBAL SCHOOLS
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1.3 Mole Calculations

m Assessment statement Additional Guidance

13.1

1.3.4*

1.3.6*

1.3.7*

1.3.9*%

1.3.10

1.3.11%*

Understand the meaning of the term amount of substance,
and recall that the mole, “mol”, is the unit for amount of
substance.

Recognise that the number of particles in 1 mol is equal to
6.02 x 10?3 (units: mol™), and that this is called the Avogadro
constant, Na.

Understand that the mass of 1 mole of a substance is called
the molar mass (units: g mol™).

Perform mole calculations involving; amount of substance
(mol), mass (g), gas volume (dm3, m3), solution volume (cm?3,
dm?) & concentration (mol dm?3, g dm™).

Recognise that the volume of 1 mol of any gas at Room
Temperature & Pressure (RTP) is equal to 24.0 dm3 (or 24000
cm?d).

Use the Ideal Gas Equation: pV = nRT to solve problems
involving gases that are not at RTP.

Apply mole calculations to balanced chemical equations to
calculate the amounts of reactants and products that are
involved in a chemical reaction, including calculations:
i using mass, gas volume, or solution
volume/concentration; and
ii. (ii) where there is a limiting reagent.

Understand the meaning of the terms “empirical formula”
and “molecular formula”, and calculate:
i an empirical formula from composition by mass or
percentage composition, and

ii. a molecular formula from an empirical formula and a

relative molecular mass.

empirical formula: the simplest whole number ratio of atoms
of each element present in a compound

molecular formula: the number and type of atoms of each
element in a molecule

Understand the meaning of the terms “anhydrous”,
“hydrated” and “water of crystallisation”, and calculate the
formula of a hydrated salt starting from its composition by
mass or from experimental data.

Differentiate between the percentage yield of a product in a
reaction and the atom economy of the reaction.

Calculate the percentage yield of the product in a reaction,
and the atom economy of the reaction

Definition required
Constant is provided in the data
sheet.

(*) Mathematical skills
Convert between different
units to deliver a calculation.

(*) Mathematical skills

The value for R is provided on
the Data Sheet

(*) Mathematical skills

(*) Mathematical skills

(*) Mathematical skills

also includes calculating the
theoretical yield and actual
yield as required

CATS GLOBAL SCHOOLS
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Evaluate the role of atom economy in improving the
1.3.12 sustainability of chemical processes.

1.4 Acids, Bases and Titrations
m Assessment statement Additional Guidance

Recall the Arrhenius definition that:
i acids release H* ions in aqueous solution; and

141 ii. alkalis release OH" ions in aqueous solution.
Recall the formulae (and names) of the following:
1.4.2 i Acids — HCI, HNOs, H,S04, H3PO4 and CH3COOH;

ii. Alkalis— NaOH, KOH and NH3

Explain the Brgnsted-Lowry definition of acids and bases and  identify acid—base pairs in

143 distinguish between a base and an alkali. equations for acid—base
equilibria —see spec ID 4.4.1

Apply the Brgnsted-Lowry definition of acids & bases to
1.4.4 explain qualitatively the difference between strong & weak

acids.

Explain the meaning of the term neutralisation and compose

balanced full chemical equations to describe neutralisation
1.4.5 reactions between strong / weak acids with the following

bases: metal carbonates, metal oxides and metal hydroxides.

REQUIRED PRACTICAL: Required Practical

Preparation of a soluble salt from an insoluble base.
1.4.6 Suggestion is to do a preparation of copper (ll) sulfate from
copper oxide and sulfuric acid, or similar

Employ the relationship between solution concentration, (*) Mathematical skills
1.4.7% volume, and moles to calculate one of the terms given the
o other two terms.
Understand how to prepare a standard solution for use in an
1.4.8 acid—base titration, including the equipment required.

Understand how to perform an acid-base titration, including _

1.4.9 the equipment required. also see specID 2.1.6
1.4.10* Carry out and calculate volumetric flask dilutions. (*) Mathematical skills
Apply structured and/or non-structured calculations to (*) Mathematical skills

determine an unknown concentration, or molar mass, based
1.4.11*  on experimental results of a titration using (un)-familiar acids
and bases.

1.5 Electronic Structure
m Assessment statement Additional Guidance

Recall that the elements are arranged in terms of increasing
1.5.1 atomic number (Z) in the Periodic Table.

CATS GLOBAL SCHOOLS
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Understand what an atomic orbital is: a region of space,
outside the nucleus of an atom, which contains a maximum of
two electrons with opposite spins.

Recognise the number of orbitals that make up each of the s,
p and d sub-shells, and conclude how many electrons can fill
each of the s, p and d sub-shells.

Understand that electrons fill orbitals in order of increasing
energy (Aufbau Principle).

Explain that, when two or more orbitals have the same
energy, electrons occupy each orbital singly before pairing of
electrons occurs (Hund’s Rule).

Recall and draw the shapes of s- and p-orbitals

Generate the electron configurations of atoms of the first
four Periods given their atomic number, Z.

Recognise that elements in the Periodic Table are organised
into s-, p-, d- and f- blocks.

Generate the electron configurations of ions derived from
elements in the s-, p-, and d-blocks, given the atomic number
of the element and the ionic charge

Explain the term first ionisation energy, and the trend in first
ionisation energies

i. across Periods 2 and 3, and

ii. down a Group.

Explain the term successive ionisation energy and predict the
number of electrons in each shell of an atom, and the group
to which the element belongs, using successive ionisation
energies.

Explain the trend in atomic radius:
i. across Periods 2 and 3, and
ii. down a Group.

Recognise that elements in a Period show repeating trends in
physical and chemical properties (periodicity) due to their
electronic structures.

Recognise that elements in the same Group have similar
chemical properties due to their electronic structures.

That electrons occupy regions
of space related to
Schrodinger’s wave equation
are not needed

draw electrons in the box - for
orbitals with the same energy,
occupy singly before pairing

d- and f- orbitals are not
required.
<37

(for elements up to Z = 36).

first ionisation energy: removal
of 1 mol of electrons from 1
mol of gaseous atoms

definition not required for
successive ionisation energy

(*) Mathematical skills

1.6 Bonding
m Assessment statement Additional Guidance

Explain that an ionic bond results from electrostatic attraction
between positive and negative ions and use dot-and-cross
diagrams (Lewis structures) to represent the bonding in an
ionic compound.

The equation E =kQ1Q,/r1, is
not needed.

CATS GLOBAL SCHOOLS
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Explain how the physical properties of ionic compounds — no details of crystal structures
such as melting / boiling point, solubility, and electrical required

conductivity — can be understood in terms of their ionic

bonding.

describe the structure of ionic substances as “giant ionic
lattice”

Explain that a covalent bond results from electrostatic
attraction between a shared pair of electrons and the nuclei
of the two atoms forming the bond.

Construct dot-and-cross diagrams (Lewis structures) to
represent the bonding in:
i covalent molecules, including those containing up to
1.6.4 a maximum of 6 electron-dense regions around the
central atom, and
ii. polyatomic ions containing covalent bonds.

Differentiate between single, multiple, and dative covalent
1.6.5 bonds.

Explain that metallic bonding results from electrostatic
attraction between metal positive ions (cations) and

1.6.6 delocalised electrons and use this bonding model to describe
and explain the physical properties of giant metallic lattices.

1.7 Shapes of Covalent Molecules & Intermolecular Forces
m Assessment statement Additional Guidance

Understand the meaning of the term electronegativity, and electronegativity values

explain that, when covalently bonded atoms have different provided in data sheet, see
1.7.1 electronegativity values, a polar covalent bond results, giving = Appendix A

rise to a permanent dipole.

Use the predictions of VSEPR theory and electronegativity
values to deduce whether a covalent molecule is polar or

1.7.2 non-polar based on its shape and any permanent dipoles that

it contains.

Explain how intermolecular forces arise for: To be able compare and

i induced dipole—dipole interactions (London forces), contrast intermolecular and
1.7.3 and intramolecular forces.
. ii. permanent dipole— dipole interactions. (Van der
Waals)
Understand that hydrogen bonding is a force of attraction Not required to draw H-

between the N, O or F atom in one molecule and the H atom bonding diagrams
of a—NH, —OH or HF group in an adjacent molecule.

Apply understanding of intermolecular forces to explain:
i solid structures in simple covalent lattices (halogens,
1.7.5 water, noble gases);
ii. anomalous physical properties of NHs, H,0, and HF
relative to the heavier congeners;

CATS GLOBAL SCHOOLS



CATS
GLOBAL SCHOOLS

iii. physical properties of covalent compounds with
simple molecular lattice structures.

1.8 Periodic Trends in Physical Properties
m Assessment statement Additional Guidance

Apply understanding of covalent bonding to explain how the
Group 4 elements, carbon and silicon, form giant covalent

1.8.1 lattices of atoms and the effect of the structures on their
physical properties.

Apply understanding of covalent bonding to compare and/or = knowledge of Buckminster
contrast the physical properties of the carbon allotropes — fullerenes and nanotubes not
diamond, graphite and graphene. required

Combine understanding of bonding (metallic and covalent)
theory and intermolecular forces to explain the variation in

1.8.3 physical properties of the elements across Period 2 and 3 of
the Periodic Table.

Module 2 - Inorganic Chemistry

2.1 Redox Chemistry

m Assessment statement Additional Guidance

Assign an oxidation number to an atom in an element, (*) Mathematical skills
2.1.1% compound or ion.

Employ Roman numerals when naming a compound orion if = without the Roman numeral,
an atom can have different oxidation numbers. the term:
‘nitrate’ refers to NOs’
‘sulfate’ refers to SO,
Describe the terms oxidation and reduction in terms of
changes of oxidation number or electron transfer (electron
loss and gain).

Balance familiar and unfamiliar redox equations using (*) Mathematical skills
2.1.4*  oxidation numbers.

Create balanced redox equations using given half-reactions

215
REQUIRED PRACTICAL Required Practical;
21.6 Understand how to perform a redox titration, including the see also the spec ID 4.4 and the
h equipment required. controlled assessment
Apply structured and/or non-structured calculations based on | (*) Mathematical skills
2.1.7* experimental results for redox titrations involving MnO,4~ and

1,/S,05*

CATS GLOBAL SCHOOLS 13
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2.2 Inorganic Chemistry — Group 2

Recall that the Group 2 elements lose their outer s-electrons

2.2.1 in redox reactions to form 2+ ions.
Recall the relative reactivity of the Group 2 elements with: Limited to Mg to Ba
i. oxygen, reaction of Mg and steam not
2.2.2 ii. water, and required.

iii. dilute acids to produce salt and hydrogen

Explain the trend in reactivity of the elements on descending | (*) Mathematical skills
2.2.3* Group 2 in terms of their 1st and 2nd ionisation energies.
see specID 1.5.10 and 1.5.11

Describe the application of Group 2 compounds in agriculture
and in medicine, limited to these specific examples:

i. Ca(OH); in agriculture to neutralise acid soils

ii. Mg(OH), and CaCOs as ‘antacids’ in treating

indigestion.

2.3 Inorganic Chemistry — Group 7

Describe the physical properties of the halogens and explain
the trend in their boiling points in terms of intermolecular

23.1 . . .

forces (induced dipole-dipole London forces).

Recall that the Group 7elements gain an electron in redox
2.3.2 reactions to form 1-ions.

Explain the trend in reactivity of the halogens with other colour changes not required
233 halide ions.

Understand the meaning of the term disproportionation
2.3.4 reaction.

Recall that the reaction of a halogen with water or aqueous

235 sodium hydroxide is an example of a disproportionation

e reaction.

Carry out safely and understand that you can identify halides

using the reaction of silver ions with aqueous halide ions as

an example of a precipitation reaction and write the

corresponding ionic equation.

236 ponding a
Describe the subsequent reaction of the precipitate with
dilute and concentrated ammonia to identify the halide ion

Module 3 — Organic Chemistry

3.1 Introduction to Organic Chemistry
m Assessment statement Additional Guidance

Understand and apply the IUPAC rules of nomenclature for all = Up to 10 carbon atoms in a

3.1.1 organic compounds covered in this course. chain, and their corresponding
alkyl groups.
3.1.2 Define the terms homologous series and functional group. definition is required for both

CATS GLOBAL SCHOOLS
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homologous series: a series of organic compounds with the
same general formula, and the same functional group but
with each successive member differing by CH,

functional group: an atom or a group of atoms responsible for
the characteristic reactions of a compound

Differentiate between the terms: general formula, structural
formula, displayed formula, and skeletal formula.
Differentiate between:
i an aliphatic compound (straight/branched chain or
alicyclic ring) and an aromatic compound;
ii. a saturated compound and an unsaturated
compound.

Recall that structural isomers are molecules with the same
molecular formula but different structural formulae and
determine possible structural formulae of an organic
molecule.

Differentiate between homolytic and heterolytic bond fission
Describe a radical as a species with an unpaired electron.
Employ a curly arrow to represent the movement of an

electron pair in either heterolytic bond fission or covalent
bond formation.

definitions for these terms are
not required
definitions for these terms are
not required

definition is required

definitions for these terms are
not required
definition is required

Curly arrows must start and
end at appropriate points in the
molecules/ions/atoms: a bond,
a lone pair of electrons or a
negative charge.

Any relevant dipoles should be
included

m Assessment statement Additional Guidance

Recall that alkanes are saturated hydrocarbons that only

3.2.1 contain single C-C and C-H bonds.
Apply VSEPR theory to explain the tetrahedral shape and
3.2.2 bond angle around each carbon atom in an alkane.
Understand the meaning of the term o- (sigma) bond, and definition is required
that atoms joined by a o-bond are free to rotate.
3.23 . . .
o- (sigma) bond: overlap of orbitals directly between the
bonding atoms
Explain in terms of London forces (induced dipole—dipole
interactions) the variation in the boiling points of alkanes with
3.24 . .
carbon-chain length and/or branching.
Understand and explain the low chemical reactivity of in terms of high bond enthalpy
3.25 alkanes. and very low polarity of the o-
bonds present
Describe the complete and incomplete combustion of describe the dangers of CO
3.2.6 alkanes, as used in fuels. produced as a result of
incomplete combustion
CATS GLOBAL SCHOOLS 15
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Describe the radical substitution reaction of alkanes with half arrows not required for
halogens (Cl, or Br,), including the mechanism of the the initiation step, for example
3.2.7 reaction. for Cl; the initiation step could
be expressed as:
Cl; > 2Cle

Understand the limitations of the radical substitution reaction
as a synthetic route to haloalkanes, in terms of further

3.2.8 o N
substitutions and position isomers.

m Assessment statement Additional Guidance

Recall that alkenes are unsaturated hydrocarbons containing
3.3.1 a C=C bond.

Understand that the C=C bond in alkenes comprises a o-bond = definition is required
and a m-bond and that there is restricted rotation of the -

bond which may lead to geometric isomers. the detailed structure of Pi

3.3.2 bonds in terms of orbital
n-bond: sideways overlap of adjacent p-orbitals above and hybridization does not need
below the bonding C atoms to be known

Apply VSEPR theory to explain the trigonal planar shape and
bond angle around the carbon atoms in the C=C functional

group.

3.3.3

Define stereoisomers as molecules that have the same definition is required
structural formula, but a different arrangement of the atoms

in space, and recognise E/Z and cis—trans isomerism as

examples of stereoisomerism.

E/Z isomerism: restricted rotation about a double bond and
3.3.4 two different groups are attached to each carbon atom of the
C=C group

cis—trans isomerism (a special case of E/Z isomerism in which
two of the substituent groups attached to each carbon atom
of the C=C group are the same

Determine E/Z or cis—trans stereoisomers for an organic
3.3.5 molecule given its structural formula.

Apply the Cahn—Ingold—Prelog (CIP) priority rules to identify Limited to R groups that do

3.3.6 whether a stereoisomer is E or Z. not contain double or triple
bonds
Describe, with experimental details, the addition reactions
that alkenes undergo with:
i hydrogen,

3.3.7 ii. halogens,
iii. hydrogen halides, or
V. steam.

Understand the meaning of the term electrophile and derive definition is required
the mechanism for an electrophilic addition reaction involving
an (un)-familiar alkene.
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Apply Markovnikov’s rule to predict the distribution of definition is not required
3.3.9 isomers in electrophilic addition reactions between hydrogen
halides and unsymmetrical alkenes.
Describe the addition polymerisation reaction that alkenes
and substituted alkenes undergo and deduce the repeat unit
3.3.10  of an addition polymer starting from a particular monomer
(and vice versa).

Give examples of how waste polymers may be processed to candidates should be able
reduce their environmental impact. to recall what feedstock
recycling is, and its benefits

the benefits for sustainability of processing waste polymers to include that it is able to
by: handle unsorted and

3.3.11 i combustion for energy production unwashed polymers, and it

ii use as an organic feedstock for the production of can be used to recover
plastics and other organic chemicals monomers

iii. removal of toxic waste products, e.g. removal of HCl
formed during disposal by combustion of PVC as a
specific example of a halogenated polymer

3.4 Haloalkanes

m Assessment statement Additional Guidance

Recognise that haloalkanes can be hydrolysed by aqueous
3.4.1 alkali or water.

Understand the meaning of the term nucleophile and derive Candidates only required to do

the mechanism of a nucleophilic substitution reaction an Sy2 bimolecular mechanism
involving the hydrolysis of a primary haloalkane by aqueous that does NOT involve a
3.4.2 alkali carbocation; intermediate
transition state not required.
Knowledge of nomenclature of
Sn1 and Sy2 and the not
required
Explain the trend in the rate of hydrolysis of a primary
3.43 haloalkane as a function of the halogen functional group.

Understand how to test qualitatively for the identity of the
3.4.4 halogen present in a haloalkane.

Recall that halogen radicals, derived from the CFC family of

haloalkanes, are responsible for the breakdown of ozone in
3.4.5 the Earth’s upper atmosphere, and write a simple mechanism

for the reaction between Cl radicals and ozone molecules.

m Assessment statement Additional Guidance

351 Classify alcohols as primary, secondary, or tertiary.

Explain the polarity of alcohols and apply this understanding
3.5.2 to explain the solubility of alcohols in water and their
relatively low volatility.
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Understand and explain that alcohols undergo the following
reactions:
i substitution reactions with halide ions to form
haloalkanes;
ii.. elimination reactions to form alkenes;
iii. combustion reactions.

3.6 Aldehydes, Ketones, Acids & Esters
m Assessment statement Additional Guidance

3.6.1

3.6.2

3.6.3

3.6.4

3.6.5

3.6.6

3.6.7

3.6.10

3.6.11

Describe and understand that aldehydes and carboxylic acids
are formed from the oxidation of primary alcohols, and that
the product can be controlled using different reaction
conditions.

Describe and understand that the oxidation of secondary
alcohols leads to the formation of ketones.

Describe and understand that the oxidation of aldehydes
results in the formation of carboxylic acids.

Recognise that tertiary alcohols are resistant to oxidation
under these conditions.

Describe that the reduction of carbonyl compounds with a
hydride ion results in the formation of alcohols.

Derive the mechanism for the nucleophilic addition reaction
of an aldehyde or ketone with the hydride ion.

Describe the use of 2,4-dinitrophenylhydrazine (Brady’s
reagent or 2,4-DNP) to detect the presence of a carbonyl
group (aldehyde or ketone) in an organic compound.

Describe the use of Tollens’ reagent to detect the presence of
an aldehyde group in an organic compound.

Describe the formation of an ester by the reaction of a
carboxylic acid or an acid anhydride with an alcohol
(esterification).

Describe the hydrolysis of an ester:
i in the presence of an acid to give a carboxylic acid
and an alcohol, and
ii. in the presence of aqueous alkali to give a
carboxylate salt and an alcohol.

REQUIRED PRACTICAL

Safely carry out organic synthesis. The suggestion is to do the
synthesis of cyclohexene. The purpose is understanding the
procedure and practices for using distillation and reflux to
prepare and purify an organic solid.

Reflux and distillation
apparatus must be able to be
described/drawn.

Use of generic [H] is
acceptable. The correct
number must be used however
(including charges)

Reaction mechanism is not
required.

Reaction mechanism is not
required.

Required Practical

CATS GLOBAL SCHOOLS
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3.7 Benzene & Aromatic Compounds (Self Study Topic)

m Assessment statement Additional Guidance

Describe and compare the Kekulé and delocalised model of
Benzene.

Explain the evidence for the delocalisation model using
enthalpy changes.

Be able to name aromatic compounds using IUPAC rules.

Be able to show (using curly arrows) and explain the With conc. nitric acid & conc.
electrophilic substitution of aromatics and the conditions sulphuric acid; with a halogen and
required. halogen carrier; with a haloalkane

(and the Friedel-Crafts reaction)

3.8 Introduction to Organic Synthesis

m Assessment statement Additional Guidance

3.8.1

3.8.2

3.83

Identify functional groups in an organic molecule and Maximum of three functional
predict the properties and reactions of an organic molecule = groups per molecule
containing several functional groups.

Utilise and develop a Spider Diagram summarising all
organic reactions covered in the Chemistry UFP course.

Be able to devise a synthetic route (involving no more than
two-steps) from a given reactant to a desired product by
applying transformations between the different functional
groups studied in the course.

3.9 Modern Analytical Techniques
m Assessment statement Additional Guidance

3.9.1

3.9.2

REQUIRED PRACTICAL Required Practical

Safely carry out and understand how to identify organic
compounds.

Interpret the infrared spectrum of an organic compound to = Infrared absorption data are given
identify the presence of the following functional groups: in the data sheet
i the OH group in an alcohol from the absorption
peak of the O—H bond;
ii. the carbonyl group of an aldehyde or ketone from
the absorption peak of the C=0 bond;
iii. the COOH group of a carboxylic acid from the
absorption peak of the C=0 bond and the broad
absorption peak of the O—H bond, and
iv. the C=C group in an alkene from the absorption
peak of the C=C bond.

Interpret the mass spectrum of an organic compound in El and TOF MS mechanism of
order to: mass selection do not need to be
i determine its molecular mass from the molecular | known.
ion peak; M* and MH* as well as [M+1]*
ii. analyse fragmentation peaks in order to should be known.

distinguish between different structures.
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Deduce the structure of an organic molecule from a
combination of analytical data such as its: elemental

3.9.4 . .
analysis, mass spectrum and infrared spectrum.

Module 4 — Physical Chemistry
4.1 Energetics

m Assessment statement Additional Guidance

Define the terms: In Sl units including prefixes e.g.
i. standard conditions and standard states; 100 kPa for pressure.
ii. enthalpy change of reaction (AHg),
4.11 iii. enthalpy change of formation (AHg),
iv. enthalpy change of combustion (AHc),
V. enthalpy change of neutralisation (AH,).

Differentiate between enthalpy changes which are
4.1.2 exothermic (AH, negative) or endothermic (AH, positive).

Construct an enthalpy profile diagram to illustrate the (*) Mathematical skills
activation energy for a reaction, as well as the difference in

4.1.3*% the enthalpy of reactants compared with that of the
products. Calculate enthalpy changes from such a diagram.

Explain how enthalpy changes associated with the breaking
414 and making of chemical bonds result in a chemical reaction
being either exothermic or endothermic.

Define the term (average) bond enthalpy, and calculate an (*) Mathematical skills
4.1.5* enthalpy change of reaction, or related quantities, using

values for average bond enthalpy.

REQUIRED PRACTICAL Required Practical

Understand the techniques and procedures used to calculate | (*) Mathematical skills

enthalpy changes directly from temperature measurements,

starting from appropriate experimental results, applying the Equation given in the data book.
equation q=mcAT.

4.1.6*

Understand the techniques and procedures employed to
4.1.7 determine enthalpy changes indirectly (Hess’ Law).

Apply Hess’ law to determine the enthalpy change of a (*) Mathematical skills
reaction from:
i enthalpy changes of combustion, Enthalpy cycles or thermochemical
4.1.8 ii. enthalpy changes of formation, or equations may be employed to
iii. unfamiliar enthalpy changes. demonstrate Hess’ Law.

Understand that lattice enthalpy (AH negative) refers to the
4.1.9 process in which gaseous ions combine to form a solid ionic
h lattice and is a measure of ionic bond strength.

Use a Born—Haber cycle to calculate the lattice enthalpy of a | (*) Mathematical skills

4.1.10* ; - .
simple ionic solid.
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It is not required to construct the
Born-Haber cycle itself.
Understand the terms enthalpy change of solution and (*) Mathematical skills
enthalpy change of hydration and use a Born—Haber cycle
with two of the enthalpy changes (enthalpy change of

1.11*
4 solution, enthalpy change of hydration of an ion, and lattice
enthalpy) to calculate the third enthalpy change term.
Explain qualitatively the effect of ionic charge and ionic
radius on:
4.1.12 i. Lattice Energy

ii. Enthalpy of solution

4.2 Chemical Kinetics

REQUIRED PRACTICAL Required Practical

Understand what is meant by the term rate of reaction,
4.2.1 and how to measure and calculate a rate of reaction by
monitoring how a physical quantity changes with time.

Understand what is meant by collision theory and describe
qualitatively the effect of concentration and pressure

4.2.2 changes (for gases) on the rate of a reaction in terms of the
frequency of collisions.

Explain qualitatively, using a Boltzmann distribution curve,
the effect of temperature change on reaction rate and its

4.2.3 S

relevance to activation energy.

Explain the role of a catalyst in a chemical reaction and
424 interpret catalytic behaviour in terms of a Boltzmann

distribution curve.

Differentiate between a heterogeneous catalyst and a
4.25 homogeneous catalyst

Understand the economic and environmental importance
4.2.6 of catalysis in chemical processes.

Deduce the instantaneous rate of a reaction from a (*) Mathematical skills
4.2.7% concentration—time graph derived from experimental
results.
4.2.8* Understand the meaning of the term reaction order and (*) Mathematical skills
deduce the reaction order for a particular reactant.
4.2.9* Derive from reaction orders the rate equation for a (*) Mathematical skills
chemical reaction.
4.2.10* Understand the meaning of the term rate constant and (*) Mathematical skills

how to calculate a rate constant including its units.

4.3 Chemical Equilibrium
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Understand how a dynamic equilibrium arises in a closed
system.

Deduce an expression for the equilibrium constant, Kc, for a
homogeneous chemical reaction and calculate the value of
Kc (including its units) from equilibrium concentrations.

Calculate the amount of reactants and products present at
equilibrium, given appropriate data.

Estimate the position of equilibrium from the magnitude of
Kc.

Apply Le Chatelier’s Principle to predict the effect on the
position of equilibrium and the value of Kc of the following
changes:
i temperature;
ii. concentration or pressure;
iii. addition of a catalyst.

Explain, using Le Chatelier’s Principle, why chemists may
need to select optimum conditions for an industrial chemical
reaction that involve a compromise between chemical
equilibrium and reaction rate.

(*) Mathematical skills

(*) Mathematical skills

4.4 Acid-Base Equilibrium
m Assessment statement Additional Guidance

44.1

4.4.2*

4.4.3*

4.4.4*

445

4.4.6*

4.4.7*

Understand the meaning of the term conjugate acid—base
pair and identify the conjugate acid-base pairsin a
chemical reaction.

Define the term pH and calculate pH for a strong acid.
pH Titration of acid vs base: calculate concentrations from
titrations.

Understand that the acid dissociation constant Ka
describes the extent of dissociation of a weak acid in
solution and deduce an expression for Ka.

Calculate Ka for a weak acid, given appropriate data.
Define and use the ionic product of water Kw.

Calculate the pH of a solution for:
i a weak monobasic acid;
ii. a strong base.

Explain the key features of titration curves involving strong
and weak acids and bases.

Explain the role of an indicator in a titration and be able to
select an appropriate indicator for a given titration using
suitable information.

(*) Mathematical skills

(*) Mathematical skills

(*) Mathematical skills
the value of Kw at 25°C is given in

the data sheet
(*) Mathematical skills

(*) Mathematical skills

CATS GLOBAL SCHOOLS
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Assessment Overview

Assessment Objectives

Assessment objectives (AOs) are the same across all Level 3 Science specifications and all exam boards.
The Chemistry UFP will also place a stronger emphasis on the use of Chemistry in an international
context compared to other Level 3 qualifications.

Objective detail Weighting

Demonstrate knowledge and understanding of scientific ideas, processes,
techniques, and procedures:

— scientific evidence and concepts

A01 — scientific methods and systems 20-25%

— scientific terminology

— logical presentation of scientific information

Apply knowledge and understanding and use:

— scientific evidence and concepts
AO2 — scientific methods and systems 30 -35%
— scientific terminology to transfer information efficiently

— suitable logical steps are evident to present scientific information

Analyse, interpret and evaluate scientific information, ideas, and evidence,
including in relation to issues, to:

— aim, research questions and predictions

AO3 25-30%

— scientific methods and systems

— scientific explanations of concepts, projects, and investigations

Demonstrate the appropriate research, experimental skills, and personal skills
necessary to carry out insightful and ethical investigations and presentations:

— develop and apply 21st century communication skills

AO4 15-20%

— become critically aware, as global citizen, of the ethical implications of
using science and technology

— carry out practicals in groups effectively
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Assessment Objective Weighting per Course Element

Course Assessment
Element Objective
Information Weighting
Type of Name of Overall
Assessment Assessment Course %
MCQ + Written
Q Final Exam 1 30 30-40% 40 -50% 20 -30%
Exam
MCQ + Written
Q Final Exam 2 30 30-40% 40 -50% 20 -30%
Exam
Poster &
Coursework . 20 45 - 55% 45 - 55%
Presentation
Controlled Part 1: Practical
20 40 -50% 30 -40% 30-40%
Assessment Part 2: Exam
Practically
Practical Skills Pass/Fail
Confident /
Totals
(Considering 100 20-25% 30-35% 25 -30% 15 -20%
Weighting)

N.B. In the Examinations Mathematics will account for 10 — 15% of the available marks.
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Assessment Structure

CHEMISTRY UFP involves four methods of assessment:
— A scientific research poster and presentation — relating a subject matter from Chemistry to another
subject and presenting it.

— 2 examination papers — Final Exam 1 and Final Exam 2, each combining multiple choice with short
and long answer questions.

— A controlled assessment — a practical skills test in two parts. Part 1 is the practical, carried out and
assessed on the day; Part 2 is a data-analysis exam based on that practical.

— A "Practically Confident" teacher assessment of your practical skills throughout the course.

%
Assessment Name . Marks Available | Additional Information

Weighting

Relate a subject matter from Chemistry to
Coursework — Poster and 20 50 another subject and give a presentation on it.
Presentation Submitted in three stages (Engage,

References, Poster; Presentation; Reflection).

40:

A practical (1 of the 6 required) is carried out

10 marks awarded .
under exam conditions and assessed for safe,

by the teacher on .
competent execution (Part 1). In Part 2,

the day of the .
Controlled Assessment — . students are given a data set as though a
20 practical (Part 1)

fellow student had carried out the same
practical, and answer questions on it under
exam conditions using the online examination
platform.

Practical Skills
and 30 marks

awarded through
the Part 2 data-
analysis exam.

6 Required practicals assessed by your teacher

Practically Confident Pass/Fail n/a
v / / throughout the course.
25 marks of multiple choice and 45 marks of
Final Exam 1 30 70 short and long answer questions.

1 hour 45 minutes.

25 marks of multiple choice and 45 marks of
Final Exam 2 30 70 short and long answer questions.
1 hour 45 minutes.

An overall grade in Chemistry is given at the end of the course.
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Assessments

Coursework — Poster and Presentation

The poster topics must be different for each science and based on the science under study; however,

the assessment requirements are the same for Biology, Chemistry and Physics.

The cou

rsework is worth 20% of the course and 50 marks in total. It is submitted across three stages:

T L L

Stage 1
Stage 1
Stage 1
Stage 2
Stage 3

Total

Engage Written

References Written 4
Poster Submitted to teacher 8
Presentation Presented 30
Reflection Written 4

50

Coursework Titles / Questions

Below a

1.

10.

11.

12.

re the 15 titles students may choose from for this science.

Can green hydrogen realistically replace fossil fuels in heavy industry? Discuss the problems with
energy efficiency and storage.

Is Carbon Capture and Storage (CCS) a true solution to climate change, or does it use too much
energy to be practical?

What are the chemical and environmental advantages and disadvantages of Lithium-ion
batteries compared to Solid-State batteries?

Are first-generation biofuels truly sustainable, or do the chemicals and land needed to make
them cause more harm than good?

Is the Haber-Bosch process still the greatest success in industrial chemistry, or is it too damaging
to the environment today?

How successful are the principles of "Green Chemistry" in making medicines? Have they really
reduced waste?

How can chemistry be used to design new drugs that stop bacteria from becoming resistant to
antibiotics?

Has graphene lived up to its promise as a wonder material, or is it too difficult and expensive to
make without defects?

Is modern analysis (like Mass Spectrometry and Chromatography) always better than older
chemical test methods? Compare their advantages and limits.

In making medicines, does the benefit of producing pure optical isomers (enantiomers) justify
the high cost and difficulty of making them?

Is chemical recycling (breaking down polymers) a good solution to plastic waste, or does it take
too much energy compared to normal mechanical recycling?

What are the chemical benefits and side effects of transition metal medicines (like Cisplatin)
compared to modern organic cancer drugs?
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13.

14.

15.

Can modern plastics (like shape-memory polymers) replace metals in aerospace engineering?
Compare their strength and durability.

How reliable is chemical analysis (such as TLC or Spectroscopy) in forensic science? Can court
decisions safely rely on these tests alone?

Have synthetic plastics helped modern society, or does their environmental damage outweigh
their useful properties?

CATS GLOBAL SCHOOLS
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What each stage involves

Stage 1 — Engage, References and Poster

— Ashort written piece on why the topic was chosen and why it is important to others.

— References that detail the sources for all information that the student presents in their poster and
presentation.

— Production of a digital Al sized poster using the information from the essay, including appropriate
referencing of sources and an abstract.

Stage 2 — Presentation

— An 8 to 12 minute presentation should be produced and given that supports the poster. The
success criteria indicates what skills are being looked for during the presentation to peers.

— Reflections on the production of the presentation, the sources used and the general ideas will take
place verbally after the presentation has been given.

Stage 3 — Reflection

— Written reflection on the production of the poster and presentation and how the ideas of the
research could be extended.

The mark scheme, documents that need to be provided and additional information for the presentation
are in the Assessment Guidance document.
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Controlled Assessment — Practical Skills

The Controlled Assessment is designed to evaluate students’ competencies in experimental science
through a structured, two-part process. It measures both the hands-on practical abilities and the
analytical skills necessary for scientific enquiry, using one of the six required practicals for this science.

This assessment is carried out in two parts. The Controlled Assessment is worth 20% of the course and
40 marks in total.

Part One: Practical Skills Assessment

A practical will be performed by the student under exam conditions at a date determined by the
individual centre. Centres may choose when they believe it is best for their students and timetable to
carry out Part 1 of the Controlled Assessment. The only requirement is that Part 1 is completed AT
LEAST the day before the Part 2 Exam date. Exam dates will be released to centres in the Autumn term.
The supervising teacher will award up to 10 marks to each student according to the criteria provided
(which will vary from year to year but will relate to competent and safe execution of the practical task).

Students will be given a set of apparatus, materials, and written instructions to conduct a specified
practical experiment. This part of the assessment evaluates students’ proficiency in:

— Following instructions accurately and sequentially to assemble and operate the experimental
setup.

— Using scientific apparatus and techniques appropriately and effectively to obtain reliable
measurements.

— Making accurate observations and measurements using suitable units and correct precision.

— Recording data clearly and systematically using tables or other appropriate scientific formats.

— Observing safety protocols throughout the experiment, including correct handling of equipment

and materials.

Part Two: Data Analysis and Evaluation
In session 2 students will answer exam questions under exam conditions using the online examination
platform. Students will be given a data set as if a fellow student had carried out the same practical as in
Part 1 and will answer questions on this. Part 2 lasts 1 hour 45 minutes and is worth 30 marks. This part
evaluates students’ skills in:

— Carrying out a risk assessment.

— Drawing an appropriate table.

— Drawing an appropriate graph.

— Writing a conclusion.

— Evaluating the method.

— Manipulating data (in addition to their own data, row data will be provided).

This two-part assessment provides a comprehensive measure of students’ ability to perform and reflect
on practical scientific work, fostering essential skills for further scientific study or careers in STEM fields.
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Practically Confident

Students will achieve a "Practically Confident" grade upon successful completion of the 6 required
practical procedures and analysis during the course.

Students will be awarded with a "Practically Confident Shown" grade if they meet the requirements of
the required practicals as judged by their subject teacher — please see the "Required Practicals" section
for more details.

The requirements for each practical to be deemed as "Confidence Shown" shall be that the practical has
been:

— Carried out effectively (either in a group or individually) — Teacher judgment based on raw data.

— Analysed correctly — Teacher judgement based upon viewing appropriate presentation of data in
tabular and/or graph form (where appropriate).

— Evaluated appropriately — Teacher judgment based upon written evaluation of procedure after
carrying out the investigation.

Teachers will be given a spreadsheet to record when the three criteria above for each practical have
been reached. This is then monitored so that the "Practically Confident" grade is given or not.

Required Practicals

Students are expected to gain an understanding of how a scientific investigation is carried out. There are
six required practicals that students must complete across the year. All six must be completed
successfully in order to be awarded the "Practically Confident" grade.

One of these six practicals will be used for the Controlled Assessment (see above). Students who miss or
do not reach the requirements are responsible for arranging another suitable time with their teacher to
show they have reached the criteria.

The six required practicals for this science are:

Preparation of copper (ll) sulfate (or similar).

Successfully carrying out of a redox titration.

Organic synthesis (e.g., cyclohexene).

Identifying Organic compounds.

Measuring the enthalpy change.

Measuring the rate using a single indicator (e.g., gas volume)

oA wWNE

The Required Practical that the controlled assessment will be based on will be shared at the beginning
of each academic year.
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Exam Papers

There are two final exams. Each paper is worth 70 marks and lasts 1 hour 45 minutes.

Final Exam 1

This paper combines multiple choice with short and long answer questions.

— 25 marks of multiple-choice questions.

— 45 marks of short and long answer questions.

— Under controlled conditions, worth 70 marks and lasting 1 hour 45 minutes.

It will cover the following modules:
— Common modules assessed across both papers: Module 1 and 2

— Additional modules assessed in Final Exam 1 only: Module 3

Final Exam 2

This paper combines multiple choice with short and long answer questions.

— 25 marks of multiple-choice questions.

— 45 marks of short and long answer questions.

— Under controlled conditions, worth 70 marks and lasting 1 hour 45 minutes.

It will cover the following modules:

— Common modules assessed across both papers: Module 1 and 2

— Additional modules assessed in Final Exam 2 only: Module 4

CATS GLOBAL SCHOOLS
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Planning

Suggested Teaching Plan

Total = 140 hours teacher contact time minimum. Students are expected to supplement this contact
time with revision, completion of homework and extra reading around the subject. Any relevant
information that demonstrates extended reading may be awarded credit in the exam if no other
creditable information is provided.

Recommended
Teaching Month
(Fast Track)

Topic Teaching Month

1.1

1.2
13
14

4.4
15
1.6

1.7

1.8

2.1
2.2

23

3.1

3.2
33
34
3.5

3.6

3.7

3.8

3.9
4.1
4.2
4.3

Atomic Structure, Isotopes &
Relative Masses
Compounds, Formulae and
Equations

Mole Calculations

Acids & Bases and Titrations

Acid-Base Equilibrium
Electronic Structure

Bonding

Shapes of Covalent Molecules
& Intermolecular Forces
Periodic Trends in Physical
Properties

Redox Chemistry

Inorganic Chemistry — Group 2
Inorganic Chemistry — Group
7/17

Introduction to Organic
Chemistry

Alkanes

Alkenes

Haloalkanes

Alcohols

Aldehydes, Ketones, Acids &
Esters

Benzene and Aromatic
Compounds

Introduction to Organic
Synthesis

Modern Analytical Techniques
Energetics

Chemical Kinetics

Chemical Equilibrium

Recommended
Recommended
Hours
(September Start)
3 September
2 September
10 September
September /
10 October
10 October
5 October
5 November
5 November
5 November
5 November
5 December
5 December
5 January
5 January
5 January
5 January
5 February
5 February
(5 self-study
topic) n/a
5 February / March
5 March
10 March
10 March / April
5 April

January

January
January
January

January
January
January

January / February

January / February

February
February

February

February / March

March
March
March
March

March / April
n/a

March / April

April
April
April
May

CATS GLOBAL SCHOOLS

32



CATS
GLOBAL SCHOOLS

Deadlines & Suggested Planning

— All Exams will be marked centrally and anonymously.

— All coursework documents need to be submitted on the Online Examination Platform before the

deadline.

— Afirst draft of your coursework must be handed to your teacher for feedback if received within the

deadline.

— Missing the deadline is not acceptable — if you miss the teacher feedback deadline the teacher
reserves the right not to give feedback before the final hand-in date.

— The final deadline is when work needs to be uploaded for moderation and marking; if this deadline

is missed the Exam Board reserves the right to only award on what has been seen or award 0

marks.

Coursework —
Poster and
Presentation and
Written elements

Controlled
Assessment — Part
1

Controlled
Assessment — Part
2

Practically
Confident
(Shown)

Final Exam 1 &
Final Exam 2

Task in Assessment

Stage 1: Engage,
References and Poster
submitted to teacher.
Stage 2: Presentation.
Stage 3: Reflection.

Practical performed by
students under exam
conditions.

Data-analysis exam
completed under exam
conditions using the online
platform.

Has the student
completed the required
practicals? (YES/NO)

A mix of MCQs, short and
long written questions

Deadline (Sept

Start)

See The Den for
final deadline
date

Must be
completed the
day before Part
2 or earlier

See The Den for
final deadline
date

See The Den for
final deadline
date

See The Den for
final deadline
date

Deadline (Fast
Track)

See The Den for
final deadline
date

Same as
September
Start

Same as
September
Start

Same as
September
Start

Same as
September
Start

All elements to be
completed by the final
deadline. Centres can
choose to complete this
earlier. Presentation
element awarded on
Teacher Marksheet
Spreadsheet.

Written elements and
Poster centrally marked.
20% of TOTAL marks.

Practical component - 10
marks awarded on
Teacher Marksheet
Spreadsheet

5% of TOTAL marks.

30 marks. 1 hour 45
minutes. Fresh data set
provided. Conducted on
the Online Platform.
15% of TOTAL marks.
Centrally marked.

Awarded on Teacher
Marksheet Spreadsheet.

70 marks each. 1 hour 45
minutes. Conducted on
the Online Platform.
Centrally marked.

60% of TOTAL marks.

Marking criteria for all teacher assessed elements can be found in the Assessment Guidance document.
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Suggested Study Materials

Recommended textbook:

A Level

Chemistry

for OCR

Alternative Textbooks
Name & Author

Advanced Chemistry for you OUP Oxford University Press
LAWRIE RYAN

A Level Chemistry for OCR A CGP Books

CGP Books

Advanced Chemistry (Advanced Sciences) Oxford University Press
CLUGSTON & FLEMMING

Chemistry - Macmillan Foundations Series Macmillan Education

LEWIS & EVANS
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Support & Information

Academic Honesty

All work should be your own and you may be required to declare that it is indeed all your own work. All

work will be checked by the similarity checker and therefore must be provided in a digital format. If it is

believed that the work is not your own due to it being different to other pieces of work and / or scoring

highly in the similarity checker, you may be asked to redo the work, attend a viva or be given zero marks
for that particular area.

EAL (English as an Additional Language)

Students can access the English support offered in their respective CATS College. Lessons are taught
using a Content and Language Integrated Learning (CLIL) approach, so that students can also develop
their English language skills. The course has been designed for international students and therefore,
even though the course is conducted in English, opportunities to award skills have been considered and
teachers are trained in teaching EAL students. Most UFP students will be expected to attend an EAP
programme, as universities will require a workable understanding of the English language.

SEND (Special Educational Needs and Disabilities)

Students can discuss any SEND concerns in their respective CATS College. Support and extra time will be
granted through the SEND coordinator at the respective CATS College in conjunction with the UFP
board.
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Appendices

Appendix A - Data Sheet for use in exams

Please note that Appendix A starts on the next page, is 3 pages long, and should include the following
sections:

— Periodic Table of Elements

— Important Constants & Conversion Factors

— Important Equations

— Table of Electronegativities

— Table of Characteristic Infrared Absorption Bands

CATS GLOBAL SCHOOLS
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Periodic Table of Elements
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Important Constants & Conversion Factors

Molar volume of a gas = 24.0 dm? mol-*at RTP

Avogadro constant, Na = 6.02 x 1023 mol

Gas constant, R =8.314 ) mol™* K!

Specific heat capacity of water, c=4.18J gt K*!

lonic product of water, Ky = 1.00 x 107* mol> dm™ at 298 K
Temperature in K=°C+273.15

1tonne=10°g

Important Equations
Ideal Gas Equation: pV=nRT
Half-life: ty, =In2/k
Arrhenius equation: k=A e /T or In k = -E,/RT+In A
Energetics: g=m c AT

pH = -logio[H+]
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Table of Electronegativities
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Table of Characteristic Infrared Absorption Bands

1 3 4 5 6 7 0
H

2.1 2

Li Be B Cc N 0 F
1.0 15 20| 25| 30| 35| 4.0
Na | Mg Al Si P S Cl
0.9 ] 1.2 1.5 1.8 | 21 | 25 | 3.0
K Ca | Sc Ti Vv Cr | Mn | Fe | Co Ni Cu | Zn | Ga | Ge | As | Se Br
08|10 (13|15 16|16 |15 |18]|19 19|19 16|16 | 18| 20| 24| 2.8
Rb | Sr Y Zr Nb | Mo | Tc Ru ( Rh | Pd | Ag | Cd In Sn Sh | Te 1
08|10 (12|14 1618|199 |22]22 22|19 (17|17 |18 ] 19| 21| 25
Cs | Ba La Hf Ta w Re | Os Ir Pt Au Hg Tl Pb Bi Po At
07109 10|13 |15 (17|19 |22]|22 22|24 (19|18 |19 |19 | 20| 2.2
Fr Ra

0.7 | 0.9

Bond Location Wavenumber / em™
c-C Alkanes, alkyl chains 750-1100
C-X Haloalkanes (X = Cl, Br, I) 500-800
C-F Fluoroalkanes 1000-1350
Cc-0 Alcohols, esters, carboxylic acids 1000-1300
C=C Alkenes 1620-1680
C=0 Aldehydes, ketones, carboxylic acids, esters 1630-1820
aromatic Several peaks in range
C=t S 1450-1650 (variable)
C-H Alkyl groups, alkenes, arenes 2850-3100
0-H Carboxylic acids 2500-3300 (broad)
0-H Alcohols, phenols 3200-3600
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Contact Us
Director of CATS UFP

Molb: +44 7891674841

ihawkins@catsglobalschools.com

UFP Director of STEM
Ruth Moore

rmoore@catsglobalschools.com

Principle Examiner of UFP Chemistry

TBD

CATS GLOBAL SCHOOLS

40


mailto:jhawkins@catsglobalschools.com
mailto:rmoore@catsglobalschools.com
mailto:rmoore@catsglobalschools.com

CATS

GLOBAL SCHOOLS

Going further than others




	UNIVERSITY FOUNDATION PROGRAMME
	Going further than others
	INTRODUCTION: Why Choose Chemistry UFP?
	Dynamic and engaging content.
	Sensitivity towards international students.
	Real life skills.
	Assessment success.

	Aims of the Course
	Key Academic Skills
	Reasoning and critical thinking
	Independent learning
	Research skills
	Presentation and Communication skills
	ASSUMED PRIOR KNOWLEDGE
	Suggested Prior Mathematical Knowledge

	Subject Content
	There are 4 Modules.

	Module 1 – Foundations of Chemistry
	Module 2 – Inorganic Chemistry
	Module 3 – Organic Chemistry
	Module 4 – Physical Chemistry

	Assessment Overview
	Assessment Objectives

	Assessment Structure
	Assessments
	Coursework - Poster and Presentation
	Presentation
	Controlled Assessment
	Part One: Practical Assessment
	Part Two: Data Analysis and Evaluation
	Skills assessment
	Practically Confident
	Required Practicals

	Exam Papers
	Exam Paper 1 – Basics of Chemistry
	Exam Paper 2 – Beyond the Basics of Chemistry
	Exam Paper 3 – Written Paper
	Coursework Deadlines & Suggested Planning

	Support & Information
	Academic Honesty
	EAL (English as an Additional Language)
	SEND (Special Educational Needs and Disabilities)

	CONTACT US

	9ad73b4a-c3f6-498f-a681-1b07091dad31.pdf
	Introduction: Why Choose Chemistry UFP?
	Dynamic and engaging content.
	Sensitivity towards international students.
	Real life skills.
	Assessment success.

	Aims of the Course
	Key Academic Skills
	Reasoning and critical thinking
	Independent learning
	Research skills
	Presentation and Communication skills
	Assumed Prior Knowledge
	Suggested Prior Mathematical Knowledge

	Subject Content
	Module 1 – Foundations of Chemistry
	Module 2 – Inorganic Chemistry
	Module 3 – Organic Chemistry
	Module 4 – Physical Chemistry

	Assessment Overview
	Assessment Objectives
	Assessment Objective Weighting per Course Element

	Assessment Structure
	Assessments
	Coursework – Poster and Presentation
	Coursework Titles / Questions
	What each stage involves


	Controlled Assessment – Practical Skills
	Part One: Practical Skills Assessment
	Part Two: Data Analysis and Evaluation

	Practically Confident
	Required Practicals
	Exam Papers
	Final Exam 1
	Final Exam 2

	Planning
	Suggested Teaching Plan
	Deadlines & Suggested Planning
	Suggested Study Materials


	Support & Information
	Academic Honesty
	EAL (English as an Additional Language)
	SEND (Special Educational Needs and Disabilities)

	Appendices
	Appendix A - Data Sheet for use in exams

	Contact Us

	60e8e481-f3ce-476f-bc77-c5530430094b.pdf
	UNIVERSITY FOUNDATION PROGRAMME
	Going further than others
	INTRODUCTION: Why Choose Chemistry UFP?
	Dynamic and engaging content.
	Sensitivity towards international students.
	Real life skills.
	Assessment success.

	Aims of the Course
	Key Academic Skills
	Reasoning and critical thinking
	Independent learning
	Research skills
	Presentation and Communication skills
	ASSUMED PRIOR KNOWLEDGE
	Suggested Prior Mathematical Knowledge

	Subject Content
	There are 4 Modules.

	Module 1 – Foundations of Chemistry
	Module 2 – Inorganic Chemistry
	Module 3 – Organic Chemistry
	Module 4 – Physical Chemistry

	Assessment Overview
	Assessment Objectives

	Assessment Structure
	Assessments
	Coursework - Poster and Presentation
	Presentation
	Controlled Assessment
	Part One: Practical Assessment
	Part Two: Data Analysis and Evaluation
	Skills assessment
	Practically Confident
	Required Practicals

	Exam Papers
	Exam Paper 1 – Basics of Chemistry
	Exam Paper 2 – Beyond the Basics of Chemistry
	Exam Paper 3 – Written Paper
	Coursework Deadlines & Suggested Planning

	Support & Information
	Academic Honesty
	EAL (English as an Additional Language)
	SEND (Special Educational Needs and Disabilities)

	CONTACT US


	2336abca-3e9d-4ae1-867c-f40c2624ef04.pdf
	Introduction: Why Choose Chemistry UFP?
	Dynamic and engaging content.
	Sensitivity towards international students.
	Real life skills.
	Assessment success.

	Aims of the Course
	Key Academic Skills
	Reasoning and critical thinking
	Independent learning
	Research skills
	Presentation and Communication skills
	Assumed Prior Knowledge
	Suggested Prior Mathematical Knowledge

	Subject Content
	Module 1 – Foundations of Chemistry
	Module 2 – Inorganic Chemistry
	Module 3 – Organic Chemistry
	Module 4 – Physical Chemistry

	Assessment Overview
	Assessment Objectives
	Assessment Objective Weighting per Course Element

	Assessment Structure
	Assessments
	Coursework – Poster and Presentation
	Coursework Titles / Questions
	What each stage involves


	Controlled Assessment – Practical Skills
	Part One: Practical Skills Assessment
	Part Two: Data Analysis and Evaluation

	Practically Confident
	Required Practicals
	Exam Papers
	Final Exam 1
	Final Exam 2

	Planning
	Suggested Teaching Plan
	Deadlines & Suggested Planning
	Suggested Study Materials


	Support & Information
	Academic Honesty
	EAL (English as an Additional Language)
	SEND (Special Educational Needs and Disabilities)

	Appendices
	Appendix A - Data Sheet for use in exams

	Contact Us

	60e8e481-f3ce-476f-bc77-c5530430094b.pdf
	UNIVERSITY FOUNDATION PROGRAMME
	Going further than others
	INTRODUCTION: Why Choose Chemistry UFP?
	Dynamic and engaging content.
	Sensitivity towards international students.
	Real life skills.
	Assessment success.

	Aims of the Course
	Key Academic Skills
	Reasoning and critical thinking
	Independent learning
	Research skills
	Presentation and Communication skills
	ASSUMED PRIOR KNOWLEDGE
	Suggested Prior Mathematical Knowledge

	Subject Content
	There are 4 Modules.

	Module 1 – Foundations of Chemistry
	Module 2 – Inorganic Chemistry
	Module 3 – Organic Chemistry
	Module 4 – Physical Chemistry

	Assessment Overview
	Assessment Objectives

	Assessment Structure
	Assessments
	Coursework - Poster and Presentation
	Presentation
	Controlled Assessment
	Part One: Practical Assessment
	Part Two: Data Analysis and Evaluation
	Skills assessment
	Practically Confident
	Required Practicals

	Exam Papers
	Exam Paper 1 – Basics of Chemistry
	Exam Paper 2 – Beyond the Basics of Chemistry
	Exam Paper 3 – Written Paper
	Coursework Deadlines & Suggested Planning

	Support & Information
	Academic Honesty
	EAL (English as an Additional Language)
	SEND (Special Educational Needs and Disabilities)

	CONTACT US

	9ad73b4a-c3f6-498f-a681-1b07091dad31.pdf
	Introduction: Why Choose Chemistry UFP?
	Dynamic and engaging content.
	Sensitivity towards international students.
	Real life skills.
	Assessment success.

	Aims of the Course
	Key Academic Skills
	Reasoning and critical thinking
	Independent learning
	Research skills
	Presentation and Communication skills
	Assumed Prior Knowledge
	Suggested Prior Mathematical Knowledge

	Subject Content
	Module 1 – Foundations of Chemistry
	Module 2 – Inorganic Chemistry
	Module 3 – Organic Chemistry
	Module 4 – Physical Chemistry

	Assessment Overview
	Assessment Objectives
	Assessment Objective Weighting per Course Element

	Assessment Structure
	Assessments
	Coursework – Poster and Presentation
	Coursework Titles / Questions
	What each stage involves


	Controlled Assessment – Practical Skills
	Part One: Practical Skills Assessment
	Part Two: Data Analysis and Evaluation

	Practically Confident
	Required Practicals
	Exam Papers
	Final Exam 1
	Final Exam 2

	Planning
	Suggested Teaching Plan
	Deadlines & Suggested Planning
	Suggested Study Materials


	Support & Information
	Academic Honesty
	EAL (English as an Additional Language)
	SEND (Special Educational Needs and Disabilities)

	Appendices
	Appendix A - Data Sheet for use in exams

	Contact Us

	60e8e481-f3ce-476f-bc77-c5530430094b.pdf
	UNIVERSITY FOUNDATION PROGRAMME
	Going further than others
	INTRODUCTION: Why Choose Chemistry UFP?
	Dynamic and engaging content.
	Sensitivity towards international students.
	Real life skills.
	Assessment success.

	Aims of the Course
	Key Academic Skills
	Reasoning and critical thinking
	Independent learning
	Research skills
	Presentation and Communication skills
	ASSUMED PRIOR KNOWLEDGE
	Suggested Prior Mathematical Knowledge

	Subject Content
	There are 4 Modules.

	Module 1 – Foundations of Chemistry
	Module 2 – Inorganic Chemistry
	Module 3 – Organic Chemistry
	Module 4 – Physical Chemistry

	Assessment Overview
	Assessment Objectives

	Assessment Structure
	Assessments
	Coursework - Poster and Presentation
	Presentation
	Controlled Assessment
	Part One: Practical Assessment
	Part Two: Data Analysis and Evaluation
	Skills assessment
	Practically Confident
	Required Practicals

	Exam Papers
	Exam Paper 1 – Basics of Chemistry
	Exam Paper 2 – Beyond the Basics of Chemistry
	Exam Paper 3 – Written Paper
	Coursework Deadlines & Suggested Planning

	Support & Information
	Academic Honesty
	EAL (English as an Additional Language)
	SEND (Special Educational Needs and Disabilities)

	CONTACT US




