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

Year Group: Year 12 (Chemistry) 4/9 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 'Electron structure’, ‘Ionic bonding and structure’, ‘Covalent bonding’ and ‘Shapes of molecules and intermolecular forces’.
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 Electronic structure
- Students recall The electrons in an atom occupy the lowest available energy levels
(innermost available shells). The electronic structure of an atom can
be represented by numbers or by a diagram. For example, the
electronic structure of sodium is 2,8,1 or [image: ]
showing two electrons in the lowest energy level, eight in the
second energy level and one in the third energy level.
Students may answer questions in terms of either energy levels or
shells.

TOPIC Chemical bonds
- Students should recall There are three types of strong chemical bonds: ionic, covalent and
metallic. For ionic bonding the particles are oppositely charged ions.
For covalent bonding the particles are atoms which share pairs of
electrons. For metallic bonding the particles are atoms which share
delocalised electrons.
Ionic bonding occurs in compounds formed from metals combined
with non-metals.
Covalent bonding occurs in most non-metallic elements and in
compounds of non-metals.
Metallic bonding occurs in metallic elements and alloys.
Students should be able to explain chemical bonding in terms of
electrostatic forces and the transfer or sharing of electrons.
Ionic bonding
When a metal atom reacts with a non-metal atom electrons in the
outer shell of the metal atom are transferred. Metal atoms lose
electrons to become positively charged ions. Non-metal atoms gain
electrons to become negatively charged ions. The ions produced by
metals in Groups 1 and 2 and by non-metals in Groups 6 and 7
have the electronic structure of a noble gas (Group 0).
The electron transfer during the formation of an ionic compound can
be represented by a dot and cross diagram, eg for sodium chloride

[image: ]
Students should be able to draw dot and cross diagrams for ionic
compounds formed by metals in Groups 1 and 2 with non-metals in
Groups 6 and 7.
The charge on the ions produced by metals in Groups 1 and 2 and
by non-metals in Groups 6 and 7 relates to the group number of the
element in the periodic table.
Students should be able to work out the charge on the ions of
metals and non-metals from the group number of the element,
limited to the metals in Groups 1 and 2, and non-metals in Groups 6
and 7.
Ionic compounds
An ionic compound is a giant structure of ions. Ionic compounds are
held together by strong electrostatic forces of attraction between
oppositely charged ions. These forces act in all directions in the
lattice and this is called ionic bonding.
The structure of sodium chloride can be represented in the following
forms:
[image: ]
Covalent bonding
When atoms share pairs of electrons, they form covalent bonds.
These bonds between atoms are strong.
Covalently bonded substances may consist of small molecules.
Students should be able to recognise common substances that
consist of small molecules from their chemical formula.
Some covalently bonded substances have very large molecules,
such as polymers.
Some covalently bonded substances have giant covalent
structures, such as diamond and silicon dioxide.
The covalent bonds in molecules and giant structures can be
represented in the following forms:
[image: ]
Students should be able to:
• draw dot and cross diagrams for the molecules of hydrogen,
chlorine, oxygen, nitrogen, hydrogen chloride, water, ammonia
and methane
• represent the covalent bonds in small molecules, in the
repeating units of polymers and in part of giant covalent
structures, using a line to represent a single bond
• describe the limitations of using dot and cross, ball and stick, two
and three-dimensional diagrams to represent molecules or giant
structures
• deduce the molecular formula of a substance from a given model
or diagram in these forms showing the atoms and bonds in the
molecule.


	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
•• 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.

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.


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

	TOPIC 2.2 Electrons, bonding and structure
Energy levels, shells, sub-shells, atomic orbitals, electron configuration
(a) the number of electrons that can fill the first four
shells
(b) atomic orbitals, including:
(i) as a region around the nucleus that can hold
up to two electrons, with opposite spins
(ii) the shapes of s- and p-orbitals
(iii) the number of orbitals making up s-, p- and
d-sub-shells, and the number of electrons
that can fill s-, p- and d-sub-shells
(c) filling of orbitals:
(i) for the first three shells and the 4s and 4p
orbitals in order of increasing energy
(ii) for orbitals with the same energy,
occupation singly before pairing
(d) deduction of the electron configurations of:
(i) atoms, given the atomic number, up to
Z = 36
(ii) ions, given the atomic number and ionic
charge, limited to s- and p-blocks up to
Z = 36.

2.2.2 Bonding and structure
Ionic bonding
(a) ionic bonding as electrostatic attraction between
positive and negative ions, and the construction
of 'dot-and-cross' diagrams
(b) explanation of the solid structures of giant ionic
lattices, resulting from oppositely charged ions
strongly attracted in all directions e.g. NaCl
(c) explanation of the effect of structure and
bonding on the physical properties of ionic
compounds, including melting and boiling points,
solubility and electrical conductivity in solid,
liquid and aqueous states
Covalent bonding
(d) covalent bond as the strong electrostatic
attraction between a shared pair of electrons and
the nuclei of the bonded atoms
(e) construction of ‘dot-and-cross’ diagrams of
molecules and ions to describe:
(i) single covalent bonding
(ii) multiple covalent bonding
(iii) dative covalent (coordinate) bonding
(f) use of the term average bond enthalpy as a
measurement of covalent bond strength
The shapes of simple molecules and ions
(g) the shapes of, and bond angles in, molecules and
ions with up to six electron pairs (including lone
pairs) surrounding the central atom as predicted
by electron pair repulsion, including the relative
repulsive strengths of bonded pairs and lone
pairs of electrons
(h) electron pair repulsion to explain the following
shapes of molecules and ions: linear, non-linear,
trigonal planar, pyramidal, tetrahedral and
octahedral
Electronegativity and bond polarity
(i) electronegativity as the ability of an atom to
attract the bonding electrons in a covalent bond;
interpretation of Pauling electronegativity values
(j) explanation of:
(i) a polar bond and permanent dipole within
molecules containing covalently-bonded
atoms with different electronegativities
(ii) a polar molecule and overall dipole in terms
of permanent dipole(s) and molecular shape
Intermolecular forces
(k) intermolecular forces based on permanent
dipole–dipole interactions and induced dipole–
dipole interactions

Anticipated Gaps
- Students will have to re-think how the electron shells are filled in atoms compared to GCSE Chemistry. They will also have to think about the 3D shapes of molecules and the concept of electronegativity for the first time in their studies.
A more sophisticated approach towards weak intermolecular forces between simple molecules will also be introduced and the concept of London forces, permanent dipole interactions and Hydrogen bonding will be used to explain more fully the link between melting/boiling points of substances and the forces that hold them together.
Models, diagrams and analogies are important for teaching these different areas, to allow students to visualise and cement their knowledge and understanding.
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. Their understanding of these new concepts will be checked via Topic tests done at regular intervals throughout their studies.



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

	Topic 2.2.1 - Electron Structure
Atomic Orbital: a region of space around the nucleus that can hold up to 2 electrons with
opposite spins. There is 1 orbital in the s subshell, 3 orbitals in the p subshell and 5 orbitals
in the d subshell. Orbitals are filled in order of increasing energy, with orbitals of the same
energy occupied singly before pairing.
Electronic Configuration: the arrangement of electrons into orbitals and energy levels
around the nucleus of an atom / ion.
Energy Level: the shell that an electron is in.
Shell: the orbit that an orbital is in around the nucleus of an atom. The shell closest to the
nucleus is the first shell. The outermost shell that is occupied by electrons is the valence
shell.
Sub-shell: a subdivision of the electronic shells into different orbitals. The types of subshell
are s, p, d and f.

Topic 2.2.2 - Bonding and Structure
Average bond enthalpy: the average energy required to break a bond, used as a
measurement of the strength of a covalent bond. The average bond enthalpy is measured
using a variety of molecules that contain a specific bond.
Bonding pair: a pair of outer-shell electrons involved in bonding.
Covalent bond: a strong bond formed between 2 atoms due to the electrostatic attraction
between a shared pair of electrons and the atomic nuclei.
Dative Covalent (Coordinate) bond: a type of covalent bond in which both of the electrons
in the shared pair come from one atom.
Electronegativity: the ability of an atom to attract bonding electrons in a covalent bond. This
is often quantified using Pauling’s electronegativity values. Electronegativity increases
towards F in the periodic table.
Electron Pair Repulsion Theory: pairs of electrons around a nucleus repel each other so
the shape that a molecule adopts has these pairs of electrons positioned as far apart as
possible. Lone pairs offer more repulsion than bonding pairs as they are closer to the nucleus
of the central atom.
Hydrogen Bonding: a type of intermolecular bonding that occurs between molecules
containing N, O or F and a H atom of -NH, -OH or HF. A lone pair on the electronegative
atom (N, O or F) allows the formation of a hydrogen bond.
Intermolecular Forces: interactions between different molecules. Types of intermolecular
forces including permanent dipole-dipole interactions and induced dipole-dipole interactions
(both of these are also known as van der Waals’ forces) as well as hydrogen bonding.
Ionic Bond: electrostatic attraction between positive and negative ions.
Ionic Compounds: compounds made up of oppositely charged ions. These compounds
generally have high melting and boiling points. Typically, ionic compounds are soluble and
can conduct electricity when liquid or aqueous (but not when solid).
Ionic Lattice: a giant structure in which oppositely charged ions are strongly attracted in all
directions.
Linear: the shape of a molecule in which the central atom has 2 bonding pairs.
London (Dispersion) Forces: induced dipole-dipole interactions caused when the random
movement of electrons creates a temporary dipole in one molecule which then induces a
dipole in a neighbouring molecule.
Lone Pair: a pair of outer-shell electrons not involved in bonding.
Macroscopic Properties: properties of a bulk material rather than the individual atoms/
molecules that make up the material.
Non-linear: the shape of a molecule in which the central atom has 2 bonding pairs and 2
lone pairs.
Octahedral: the shape of a molecule in which the central atom has 6 bonding pairs.
Permanent Dipole: a permanent uneven distribution of charge.
Polar Bond: a covalent bond that has a permanent dipole due to the different
electronegativities of the atoms that make up the bond.
Polar Molecule: a molecule that contains polar bonds with dipoles that don’t cancel out due
to their direction (must be unsymmetrical).
Pyramidal: the shape of a molecule in which the central atom has 3 bonding pairs and 1
lone pair.
Simple Molecular Lattice: a solid structure made up of covalently bonded molecules
attracted by intermolecular force (e.g. I2
 and ice). These compounds generally have relatively
low melting and boiling points and are typically insoluble in water but soluble in organic
solvents. Molecular substances don’t conduct electricity.
Tetrahedral: the shape of a molecule in which the central atom has 4 bonding pairs.
Trigonal bipyramidal: the shape of a molecule in which the central atom has 5 bonding
pairs.
[bookmark: _GoBack]Trigonal Planar: the shape of a molecule in which the central atom has 3 bonding pairs.


	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.
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