St Mary’s Catholic School
Department Curriculum Planning
Department: Science

Year Group: Year 12 (Chemistry) 5/9 TEACHING CAL.

This is the plan for the taught curriculum during achievement period: Term 1 half term 1 (September to October)

	Brief summary of the topic/work being covered during this period	

	Students are taught the following topics 'Atoms, ions and compounds’ and ‘Amount of substance’.
Students are taught the topics so that they can gain a full understanding of the core principles of Chemistry and enable them to achieve their full potential at A level.


	Prior knowledge needed for this unit/topic from previous teaching

	Concepts Covered in KS4
TOPIC Atomic structure and isotopes
- Students should know the structure of the atom and the idea of different isotope of the same element. They should also be familiar with the differences between elements/compounds.

TOPIC Relative mass
- Students should recall the definition of relative atomic mass and its reliance on the percentage abundance of the different isotopes it is made from

TOPIC Formulae’s and equations
- Students should know that chemical reactions can be represented by word or symbol equations

TOPIC Amount of substance and the mole
- Students should recall how to calculate the masses of substances shown in a balanced equation as well as calculate the masses of reactants and products from the balanced equation

TOPIC Acids, bases and neutralization
- Students should recall the chemical reactions of acids and bases along with the concept of strong and weak acids/alkalis. They should also be able to write balanced equations for their neutralization to produce salts.

TOPIC Moles and volume
- Students should know many reactions take place in solutions and how to calculate their concentrations in moles/dm3. They should also recall that equal amounts in moles of gases occupy the same volume under the same conditions of temperature and pressure.

TOPIC Acid – base titrations
- Students should recall how to carry out titrations using strong acids and alkalis as well as calculate the chemical quantities in titrations involving concentrations in mol/dm3 

Practical Skills Covered in KS4
- Students should recall how to perform titrations as in Required Practical 2 from the chemistry spec.


	Rationale for students studying this unit/topic 

	Rationale for studying this topic
Students will begin their chemical education with the Foundation module.
This module acts as an important bridge into AS and
A Level Chemistry from the study of chemistry within
science courses at GCSE level.
This module provides learners with a knowledge and
understanding of the important chemical ideas that
underpin the study of A Level Chemistry:
•• atomic structure
•• quantitative chemistry: formulae, equations,
amount of substance and the mole
•• reactions of acids
•• oxidation number and redox reactions
•• bonding and structure.
The importance of these basic chemical concepts
is seen as a prerequisite for all further chemistry
modules, and it is important that this module
should be studied first during this course.
This module allows learners to develop important
quantitative techniques involved in measuring masses,
gas and solution volumes, including use of volumetric
apparatus.
Learners are also able to develop their mathematical
skills during their study of amount of substance and
when carrying out quantitative practical work.

These topics further develop upon the scientific content covered at KS4 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS4.

Rationale for timing of this topic
Students cover these topics in year 10/11 as it forms the basis of their scientific understanding moving forward into year 12 and year 13. In addition, these topics embed and build upon the knowledge and skills covered in the KS4 curriculum. They need to recall a lot of detail from GCSE but then it is updated, and new knowledge is added for instance the organisation of electrons in specific shells. Students will then be in a position to begin to access future modules over Year 12 and 13.


	Key concepts/ideas that are taught to students in this unit/topic, including any anticipated gaps in knowledge and plan to overcome these

	TOPIC Module 2: Foundations in chemistry
2.1 Atoms and reactions
This section builds directly from GCSE Science, starting
with basic atomic structure and isotopes.
Important basic chemical skills are developed: writing
chemical formulae, constructing equations and
calculating chemical quantities using the concept of
amount of substance.
The role of acids, bases and salts in chemistry is
developed in the context of neutralisation reactions.
Finally, redox reactions are studied within the context
of oxidation number and electron transfer.

2.1.1 Atomic structure and isotopes
Atomic structure and isotopes
(a) isotopes as atoms of the same element with
different numbers of neutrons and different
masses
(b) atomic structure in terms of the numbers of
protons, neutrons and electrons for atoms and
ions, given the atomic number, mass number and
any ionic charge
Relative mass
(c) explanation of the terms relative isotopic mass
(mass compared with 1/12th mass of carbon-12)
and relative atomic mass (weighted mean mass
compared with 1/12th mass of carbon-12), based
on the mass of a 12C atom, the standard for
atomic masses
(d) use of mass spectrometry in:
(i) the determination of relative isotopic
masses and relative abundances of the
isotope,
(ii) calculation of the relative atomic mass of an
element from the relative abundances of its
isotopes
(e) use of the terms relative molecular mass, Mr, and
relative formula mass and their calculation from
relative atomic masses.

2.1.2 Compounds, formulae and equations
Formulae and equations
(a) the writing of formulae of ionic compounds from
ionic charges, including:
(i) prediction of ionic charge from the position
of an element in the periodic table
(ii) recall of the names and formulae for the
following ions: NO3–, CO32–, SO42-, OH–,
NH4+, Zn2+ and Ag+
(b) construction of balanced chemical equations
(including ionic equations), including state
symbols, for reactions studied and for unfamiliar
reactions given appropriate information.

2.1.3 Amount of substance
The mole
(a) explanation and use of the terms:
(i) amount of substance
(ii) mole (symbol ‘mol’), as the unit for amount
of substance
(iii) the Avogadro constant, NA (the number of
particles per mole, 6.02 × 1023 mol–1)
(iv) molar mass (mass per mole, units g mol–1),
(v) molar gas volume (gas volume per mole,
units dm3 mol–1)

Determination of formulae
(b) use of the terms:
(i) empirical formula (the simplest whole
number ratio of atoms of each element
present in a compound)
(ii) molecular formula (the number and type of
atoms of each element in a molecule)
(c) calculations of empirical and molecular formulae,
from composition by mass or percentage
compositions by mass and relative molecular
mass
(d) the terms anhydrous, hydrated and water of
crystallisation and calculation of the formula
of a hydrated salt from given percentage
composition, mass composition or based on
experimental results

Calculation of reacting masses, gas volumes and mole concentrations
(e) calculations, using amount of substance in mol,
involving:
(i) mass
(ii) gas volume
(iii) solution volume and concentration
(f) the ideal gas equation:
pV = nRT
(g) use of stoichiometric relationships in calculations

Percentage yields and atom economy
(h) calculations to determine:
(i) the percentage yield of a reaction or related
quantities
(ii) the atom economy of a reaction
(i) the techniques and procedures required during
experiments requiring the measurement of mass,
volumes of solutions and gas volumes

PAG1
HSW4 Many opportunities to carry out experimental
and investigative work.
 (j) the benefits for sustainability of developing
chemical processes with a high atom economy.

2.1.4 Acids
Acids, bases, alkalis and neutralisation
(a) the formulae of the common acids (HCl, H2SO4,
HNO3 and CH3COOH) and the common alkalis
(NaOH, KOH and NH3) and explanation that acids
release H+ ions in aqueous solution and alkalis
release OH– ions in aqueous solution
(b) qualitative explanation of strong and weak acids
in terms of relative dissociations
(c) neutralisation as the reaction of:
(i) H+ and OH– to form H2O
(ii) acids with bases, including carbonates,
metal oxides and alkalis (water-soluble
bases), to form salts, including full equations

Acid–base titrations
(d) the techniques and procedures used when
preparing a standard solution of required
concentration and carrying out acid–base
titrations
(e) structured and non-structured titration
calculations, based on experimental results of
familiar and non-familiar acids and bases.


Anticipated Gaps
- Students will struggle with the Ideal gas equation which builds upon the idea of equal volumes of gases contain the same number of moles of a substance BUT only at the SAME TEMPERATURE. They will also find it difficult to carry out a titration practical accurately. Students will have practicals modelled and review them whilst completing risk assessments. They will be given a range of simple summary type questions provided by the exam board and lots of tasks which help embed the new/difficult concepts that the students encounter at A level chemistry.



	New key terminology students will be taught during this topic/unit

	Atomic Number: the number of protons in the nucleus of an atom.
Bohr Model: describes an atom as a small dense nucleus with electrons orbiting around the
nucleus. This model explains different periodic properties of atoms.
Electron: a negatively charged subatomic particle which orbits the nucleus at various energy
levels. The relative mass of an electron is 1/1836.
Ion: a charged atom or molecule.
Isotopes: atoms of the same element with the same number of protons and electrons but
different numbers of neutrons. Isotopes of an element have different masses.
Mass Number: the total number of protons and neutrons in the nucleus of an atom.
Mass Spectrometry: an instrument which gives accurate information about relative isotopic
mass and the relative abundance of isotopes.
Neutron: a neutral subatomic particle found in the nucleus of an atom. The relative mass of
a neutron is 1.
Proton: a positively charged subatomic particle found in the nucleus of an atom. The relative
mass of a proton is 1.
Relative Abundance: the amount of one substance compared with another.
Relative Atomic Mass: the weighted mean mass of an atom compared with 1/12th mass of
an atom of carbon-12.
Relative Isotopic Mass: the mass of an atom of an isotope compared with 1/12th mass of
an atom of carbon-12.
Relative Formula Mass: the mass of the formula unit of a compound with a giant structure.
For example, NaCl has a relative formula mass of 58.44 g mol-1.
Relative Molecular Mass (Mr): the mass of a simple molecule. 
Ammonium ion: an ion with the formula NH4+. Carbonate: an ion with the formula CO32-. Hydroxide: an ion with the formula OH-.
Ionic Compound: a compound which is made up of oppositely charged ions that are heldtogether by electrostatic forces.
Nitrate: an ion with the formula NO3-.
Silver ion: has the formula Ag+.
State symbols: symbols within a chemical equation which indicate the state of each
compound under the reaction conditions. (g) gaseous, (l) liquid, (s) solid and (aq) aqueous.
Sulfate: an ion with the formula SO42-
Zinc ion: has the formula Zn2+.
 2.1.3 - Amount of Substance
Amount of substance: the quantity that has moles as its units, used as a way of counting
atoms. The amount of substance can be calculated using mass (n = m/M), gas volumes (n = pV/(RT)) or solution volume and concentration (n = CV).
Anhydrous: a crystalline compound containing no water.
Atom Economy: a measure of the amount of starting materials that end up as useful
products. A high atom economy means a process is more sustainable as there is less waste
produced.
Avogadro Constant (NA): the number of particles per mole of substance (6.02 x 1023 mol-1).
Composition by mass: the relative mass of each element in a compound.
Empirical Formula: the simplest whole number ratio of atoms of each element present in a compound.
Hydrated: a crystalline compound that contains water. 

Ideal Gas: a gas which has molecules that occupy negligible space with no interactions
between them. The ideal gas equation is: pV = nRT.
Molar Gas Volume: the volume of 1 mole of gas (units: dm3
 mol-1).
Molar Mass: mass per mole of a substance (units: g mol-1).
Mole (mol): the amount of any substance containing as many particles as there are carbon
atoms in exactly 12g of carbon-12 isotope.
Molecular Formula: the number and type of atoms of each element in a molecule.
Percentage Yield: the percentage ratio of the actual yield of product from a reaction
compared with the theoretical yield.
Relative Molecular Mass: the average mass of one molecule of an element or compound
compared to 1/12th the mass of an atom of carbon-12.
Stoichiometry: the relative quantities of substances in a reaction.
Water of Crystallisation: water molecules that form part of the crystalline structure of a compound.
2.14 - Acids
Acid: compounds that release H+ ions in aqueous solution. Common acids include: HCl, H2SO4, HNO3 and CH3COOH.
Alkali: water soluble bases. Alkalis release OH- ions into aqueous solution. Common alkalis include: NaOH, KOH and NH3.
Base: a substance that can accept H+ ions from another substance.
Neutralisation: a reaction between H+ and OH-, forming water. This may be a reaction
between an acid and a base to form a salt (types of bases include carbonates, metal oxides and alkalis).
Strong Acid: an acid that completely dissociates in solution.
Titration: a technique used to determine the amount of one solution of a known
[bookmark: _GoBack]concentration required to completely react with a known volume of another solution of unknown concentration. 
 Weak Acid: an acid that only partially dissociates in solution.





	Plan for Assessment 

	All A level assessments are constructed using real exam styles questions, from the latest specification. Papers include a variety of assessment objectives and styles of questions. Initially assessments will cover fewer types of questions due to the smaller amount content covered. However, in Year 13 and in mock exams all assessment objectives and question styles are covered. Students will sit end of topic assessments in class; however mocks will be based on the realistic times and demands of the exams. Students will also be assessed on homework, class work and independent work as well.






