Science Curriculum Plan Year 11

Y11 HT1

Y11 HT2

Y11 HT3

Y11 HT4

Y11 HTS Y11 HT6

Biology
Unit 5 Homeostasis
Substantive Knowledge
Pupils will:

. Describe the principles of hormonal
control and coordination.

. Describe the endocrine system and
identify the position and function of
key glands.

. Understand how blood glucose
concentration is controlled and link
this to diabetes.

. (T): Explain how water and nitrogen
are balanced in the body

. Know the roles and interactions of
the hormones involved in human
reproduction.

. Understand the differences between
hormonal and barrier
contraceptives.

. Know how hormones are used to
treat infertility.

. Understand the mechanisms of
feedback systems.

. (T): Understand how plants produce
hormones to coordinate growth and
uses of plant hormones

Procedural Knowledge:
Mathematical Skills
. MS 2c —interpret insulin graphs

Assessment
. Mock Exams
. RP8 - (T)

Biology
Unit 6 Inheritance
Substantive Knowledge
Pupils will:
o Describe sexual and asexual reproduction
and compare differences

o (T) — Explain the advantages and
disadvantages of sexual and asexual
reproduction
Describe the process of meiosis and
compare similarities and differences to
mitosis
Describe the structure of DNA and define
genome.
(T): Describe DNA as a polymer made
from 4 different nucleotides.
Explain the role of DNA in protein
synthesis.
Define key terms associated with genetic
inheritance.
Construct a genetic diagram to express
the probability of inherited characteristics
being passed to offspring.
Describe inherited disorders
Describe which chromosomes determine
Sex.
Describe variation and explain how they
arise from mutations

Procedural Knowledge:
Mathematical Skills
e MS 2e,1c, 33, 2¢, 4a — genetic diagrams
and probability
Practical Skills
e WS 1.2 - Modelling meiosis
e WS 1.1and 1.4 - Development of the
genome

Assessment

Biology
Unit 6 Inheritance
Substantive Knowledge

Pupils will:

e Describe evolution through the process of

natural selection and explain evidence for

evolution including fossils.

Explain the process and impact of

selective breeding

Describe the process of genetic

engineering, including the benefits and

risks.

Describe the use of genetically

engineered bacteria cells to produce

insulin.

e (T) - Explain the different processes for
cloning and potential risks and benefits of
these.

e (T) —Explain how the theory of evolution
was developed.

e (T)— Describe the work of Darwin and

Wallace in the development of evolution

and speciation.

Define extinction and explain factors that

lead to extinction of a species.

Explain how resistant strains of bacteria

are formed.

Classify species based on the classification

system developed by Carl Linnaeus.

Describe the impact of being able to

classify species and how due to chemical

evidence this was developed by Carl

Woese.

Procedural Knowledge:
Mathematical Skills
MS 2c, 4a — Charts and graphs
Practical Skills
WS 1.2 - Using natural selection
e WS 1.3, 1.4 - Benefits and risks of selective
breeding and genetic engineering

Assessment
Mock Exams

Biology
Unit 7 Ecology
Substantive Knowledge
Pupils will:

Understand how an ecosystem is
organised and be able to describe the
biotic and abiotic factors.
Describe how organisms are adapted to
live in their natural environments.
Explain how to sample an ecosystem to
estimate population size.
Explain how materials are cycled
through an ecosystem (water and
carbon)
(T) — Explain how temperature, water
and oxygen affect the rate of decay.
Explain and evaluate how human
population has affected the availability
of resources and their impact on
ecosystems; including pollution,
deforestation, land use and global
warming.
(T) — Describe difference between
trophic levels and be able to construct
pyramids of biomass.
(T) — Describe factors affecting the
levels of food security.

Procedural Knowledge:
Mathematical Skills
. MS 2b, 2f, 4a, 4c — Using mean,
mode, median in estimating
population sizes
. MS 2c, 4a - Interpretating
population sizes and ecological
factors from graphs and charts
Practical Skills
. WS 2.6 - Observations of

organisms
. WS 1.2 - Interpreting cycle
diagrams
Assessment
. RP9
. RP10 - (T)

Revision of key Biology substantive and procedural
knowledge through bespoke revision activities.




Chemistry
Unit Quantative Chemistry
Substantive Knowledge

Pupils will:

Calculate percentage by mass give the
relative formula mass and relative
atomic mass

Use the relative formula mass of a
substance to calculate the number of
moles in a given mass of that substance
and vice versa.

calculate the percentage yield of a
product from the actual yield of a
reaction

describe how to carry out titrations using
strong acids and strong alkalis only (T)
calculate the chemical quantities in
titrations(T)

involving concentrations in mol/dm3 (T)
and in g/dm3

calculate volumes of gaseous reactants
and products from a balanced equation

m

Procedural Knowledge:

Mathematical Skills

Computation 1a — use of decimals
Computation 1b — use of standard form
Computation 1c — use of ratio

Data Handling 2a — use of significant
figures

Algebra 3b —rearrangement of
equations

Algebra 3c — substitution of value into
equations

Practical Skills
2.4 Carry out experiments
appropriately
2.6 Make and record observations
3.4 Evaluating error (lesson 4)
4.2 Recognise scientific quantities
4.3 Use Sl units
4.5 Interconvert units
4.6 Use of significant figures
Assessment
Synoptic assessment half term 1
Required prac- Titration

Chemistry
Unit Chemical Changes
Substantive Knowledge

Pupils will:

Define a pure substance; define a
formulation; follow procedure safely.
Distinguish between pure substances
and impure substances; identify
formulations; calculate Rf values;
interpret chromatograms; identify
common gases from their tests.

(T) Interpret flame emission spectra;
state advantages of instrumental
methods compared with chemical tests
Explain how chromatography separates
mixtures.

(T) Identify positive ions from flame
tests and by using sodium hydroxide;
identify negative ions using chemical
tests; write ionic equations for the tests
used throughout this topic.

Procedural Knowledge:
Mathematical Skills
Simple Addition/ subtraction
Use of division on a calculator (Rf values)

Practical Skills

2.2 — Plan experiments to identify ions (L5)
e 2.4 —as above
e 2.4 —Carry our practicals (most lessons)
e 2.5 —Record results (most lessons)

Assessment

Required prac
- Chromatography
. lon Tests ((T) only)

Chemistry
Unit Energy changes
Substantive Knowledge
Pupils will:
. Describe how energy is transferred to or
from the thermal store of the surroundings
during a chemical reaction.

. Explain exothermic and endothermic
reactions and give examples of everyday
uses.

. Define activation energy.

. Interpret and draw reaction profiles of
exothermic and endothermic reactions.

. Identify the relative energies of reactants

and products, activation energy and
enthalpy change of a reaction on a reaction
profile.

. Explain the energy changes in breaking and
making bonds and calculate the overall
energy change using bond energies.

. (T) Describe what a simple cell and a
battery is and how they produce electricity.
. (T) Describe why alkaline batteries are non-

rechargeable, state why some cells are
rechargeable and evaluate the use of cells.

. (T) Describe fuel cells and compare fuel
cells to rechargeable cells and batteries.

. (T) Describe the overall reaction in a
hydrogen fuel cell.

. (T )Write half-equations for the electrode

reactions in a hydrogen fuel cell.

Procedural Knowledge:
Mathematical Skills
2.C - Construct and interpret frequency tables and
diagrams, bar charts and histograms.
5.1.1,5.1.2
2.G - Use a scatter diagram to identify a correlation
between two variables.
5.1.2
3.C—Solve simple algebraic equations.
5.1.4
4.A - Translate information between graphical and
numerical form.
5.1.1,5.1.2
4.C - Plot two variable from experimental or other
data.
5.1.1,5.1.2

Practical Skills
WS2.2 - Plan experiments or devise procedures
WS2.3 - Apply a knowledge of a range of techniques,
instruments, apparatus, and materials to select those
appropriate to the experiment.
WS2.4 — Carry out experiments appropriately
* WS2.6—Make and record observations and
measurements
e WS2.7 — Evaluate methods and suggest possible
improvements and further investigations.

.

.

Assessment
Required prac- Calorimetry
Assessment HT3

Chemistry
Unit Organic Chem 2
Substantive Knowledge
Pupils will:

. (T) To know what alkenes are, their
general formula and their common
reactions.

. (T) Know what alcohols are based on
their functional group and understand
their properties.

. (T) Aqueous solutions of ethanol are
produced when sugar solutions are
fermented using yeast

. (T) Carboxylic acids have the
functional group —COOH. The first
four members of a homologous series
of carboxylic acids are methanoic
acid, ethanoic acid, propanoic acid
and butanoic acid.

. (T) Amino acids have two different
functional groups in a molecule.
Amino acids react by condensation
polymerisation to produce
polypeptides. For example: glycine

. (T) DNA (deoxyribonucleic acid) is a
large molecule essential for life. DNA
encodes genetic instructions for the
development and functioning of living
organisms and viruses. Most DNA
molecules are two polymer chains,
made from four different monomers
called nucleotides, in the form of a
double helix. Other naturally
occurring polymers important for life
include proteins, starch and cellulose.

Procedural Knowledge:
. Mathematical Skills
. Visualise and represent 2D and 3D forms

including two dimensional
representations of 3D objects. 5b

Revision of key Chemistry substantive and
procedural knowledge through bespoke revision
activities.




Physics Physics
Unit 5¢ Unit 6
Substantive Knowledge Substantive Knowledge
Pupils will: Pupils will:
. Define stopping, braking and . Define and use a range of key
thinking distances terms to describe the properties
. Apply Newton’s laws of motion and behaviour of waves
to cars braking . Recall and apply the wave
. Recall and apply Newton’s 3rd equation
law . Recognise the processes of
. Recall and apply the equation for reflection and refraction of light
momentum and the law of . Describe the electromagnetic
conservation of momentum spectrum
. Recall and apply Hooke’s law, . Describe factors affecting the
apply the equation to calculate absorption and emission of infra-
elastic potential energy and red radiation
define elastic and plastic . Describe how electromagnetic
deformation waves are produced
. Describe and explain how . Describe a range of applications
atmospheric pressure varies with for different electromagnetic
height waves
Assessment:
Assessment:
. RP 20 Measuring waves
. RP 18 Hooke’s Law . RP 21 Absorption and emission
of IR radiation

Physics
Unit 7

Substantive Knowledge

Pupils will:

Describe the behaviour of
permanent and induced
magnets

Describe and explain the shape
of magnetic fields around
magnets

Explain how dipping
compasses work

Describe and explain the shape
and factors affecting the
strength of fields around
electromagnets

Describe the motor effect and
apply the equation for force
on a current carrying wire

Revision of key Physics substantive and procedural knowledge through bespoke revision activities.

Procedural Knowledge:
Mathematical skills:

2a Use the appropriate number of significant figures

2b Calculate means

3b Change the subject of an equation

3c Substitute values into equations

3d solve simple algebraic equations

4a Read numerical values from a graph

4b Understand that y=mx+c represents a linear relationship

4c Plot data in graphical form

4d Calculate the gradient of a straight-line graph

4f Find and understand the significance of the area under the line of a graph

Practical skills:

2.1 - use scientific theories to develop hypotheses

2.2 — plan experiments

2.3 —select appropriate techniques, instruments, apparatus, and materials
2.4 — carry out experiments safely

2.6 — make and record measurements

3.1 - present data

3.2 - translate data

3.3 — carry out mathematical analysis

3.5 —interpret data, including identifying patterns and trends and drawing conclusions
3.8 — communicate findings in graphical, numerical and symbolic forms.
4.6 — use an appropriate number of significant figures in calculation.




