Topic: Photosynthesis

Key vocabulary:
Chloroplasts
Biomass
Palisade cell
Guard cell
Stoma
Stomata
Starch
Endothermic
Concentration
Factor
Temperature
Intensity
Proportion
Inversely
Diffusion
Osmosis
Translocation
Active transport
Root hair
Xylem

Phloem

transpiration

Core knowledge Components

Know that plant processes (photosynthesis) is the basis for all other increases in biomass in

organisms.
Name and label the main structures in a leaf.

Be able to recognise stomata from diagrams and practical activity.

Explain from graphical data how limiting factors are affecting the rate of Photosynthesis.

Be able to identify linear relationships and proportionality from graphs.

Explain how light intensity will vary with distance.
Know how water enters a plant and is moved around.

The structure and function of the roots.

Explain how plants absorb minerals against a concentration gradient.

How does water get from a root into the leaf?

How can water movement be measures and what conditions promote the most uptake of

water?

Measuring and calculating the rate of water loss from a plant.

How is the plant designed to distribute the sugars from photosynthesis?

Duration: 7 lessons (5 weeks)

Powerful knowledge components crucial to commit to long term
memory

State the word equation for photosynthesis

State what type of reaction is taking place in photosynthesis.
Identify the cells in the leaf where most photosynthesis occurs.
State the function of stomata

Name 3 limiting factors that could reduce the rate of
photosynthesis.

Name the process that occurs when water enters a root hair
cell.

Give one adaptation of a root hair cell.
What is carried in phloem tubes?
What is carried in xylem tubes?

What is the function of a potometer?

Compo
Links to prev
future topics
Yr7 Cells, Ecc
Yr8 Plants

Yr10/11CB
Structures ar
Functions



Topic: Ecological Relationships 1-3

Key vocabulary:

Ecosystem

Native
Population

Non-indigenous
Habitat

Eutrophication
Producer

Nitrate
Consumer

Reforestation
Food web

Endangered
Biomass

Desalination
Ecosystem

Distillation
Distribution

Potable
Abiotic

Decomposer
Biotic

Decay
Pollutants

Crop rotation
Competition

Legumes
Predation

Bioaccumulation
Parasite
Mutualist
Biodiversity

Core knowledge Components

Describe some relationships between organisms in a habitat.

Use data from sampling to estimate the number of
individuals in an area.

Link abiotic factors to distribution of organisms.

Give examples of the environmental impact of some pollution

events.

Give examples of case studies where reintroductions have

increased biodiversity.

Give examples of other types of relationships that are
parasitic and mutualistic.

Explain the impacts of human activities on diversity including

fish farming, introduction of non-native species and
eutrophication.

How can the impact of human activity that has reduced
biodiversity be reversed?

Describe the processes in the water cycle.

Describe the processes in the carbon cycle and how each part

of the process functions.

Explain the impact of burning fossil fuels.

State the role of microbes in the nitrogen cycle including
decomposers, nitrifying bacteria and denitrifying bacteria.

Duration: 12 Weeks

Powerful knowledge components crucial to commit
to long term memory

Be able to identify producers, primary consumers,
predators, and top predators in a food chain.

What is a quadrat used for?

How can you ensure quadrat sampling is as accurate
as possible?

Name examples of abiotic and biotic factors.
What is bioaccumulation?

What is meant by biodiversity?

What is a parasite?

What is a mutualist?

What does non-native mean?

What activity is responsible for eutrophication?

Why does eutrophication lead to fish death?

What is desalination?
What is distillation?

Name the process that removes CO; in the carbon
cycle.

Name 2 other process that release CO; in the carbon
cycle.

Why do plant need nitrogen?

How do plants obtain nitrogen?

Composite:

Links to previous and
future topics

Yr 7 Ecology /
moving and
breathing.

Yr8 Microbes and
plants.

Yr10/11 -CB9
Ecosystems and
material cycles




Topic: Earth and Atmosphere

Duration: 6 lessons

Composite:

Key
vocabulary:

Earth

Volcanic
Gaseous
Eruptions
Inhospitable
Atmosphere
Stabilised
Vapour
Condensing
Absorb
Evolved
Algae
Photosynthesis
Decomposition
Nominal
Insoluble
Concentration
Radiates
Emitted
Respiration
Combustion

Sparse

Gas Has the gas concentration What caused this?
increased or decreased
over time?
Carbon dioxide Decreased CO, was absorbed in the oceans and also
removed by photosynthesis (plants)
Oxygen Increased A by-product of photosynthesis carried out
by primitive plants and algae
Water vapour Decreased As the Earth cooled water vapour in the
early atmosphere condensed forming the
oceans
Earth's early Today's
atmosphere was atmosphere
mainly comprised consists of 78%
of carbon dioxide, nitrogen, 21%
but there were gen 0.0a%
i smaller amounts carbon dioxide
of other gases. and 0.95% other
gases.
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Core knowledge:

Links to previous
and future topics

Volcanic eruptions release gasses that formed the Earth’s eary atmosphere. This is
thought to have been mainly comprised of CO;, water vapour and small traces of

1 R

other gases. However, there islitde or no oxygen present.

As the Earth cooled the water vapour released by volcanic eruptions cooled

down and condensed. Rain fell forming the Earth's first oceans.

Carbon dioxide dissolved in the oceans. Thisreactad making insoluble

] carbonate compounds. These fell to the sez bed forming carbonated rocks
(calcium carbonate CaC0:).
Oz O2 : :
Photosynthetic bacteria evolved. These gave out oxygen as 3 waste product of
ﬁ photosynthesis, increasing the concentration of oxygen in the atmosphere.
Oz 02 O Oxygen concentration reached ~10% of modem day levels. Then primitive

5
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plants started to appear which produced more oxygen through photosynthesis.

Oxygen concentration stabilises, making up 21% of the gases in the Earth’s
atmosphere 2 percantage which remains zt thislevel today).

Respiration glucose + oxygen —» carbon dioxide + water C:H1:0:+ 60; - 6CO; + 6H.0
Photosynthesis carbon dioxide + water - glucose + axygen 6CO; +6H,0 - CsHu0: + 60;
Combustion hydrocarbon + oxygen —» carbon dioxide + water CHs+20; - CO; + 2H,0

Earth’s atmosphere .
Greenhouse Effect: - Global Warming:
contains more

greenhouse gases

Heat radiates Heat radiates Less of the heat
Some of the heat From the Earth i
From the Earth escapes out into

goes out into

and emit some heat e e
back to the surface. ack to the Earth’s surface.

Enough heat is trapped by greenhouse gases More heat is trapped by greenhouse gases increasing

to make the Earth warm enough for life. the Earth’s temperature and causing global warming.

Space
e G —_—
the first oceans.
Greenhouse gases trap
Greenhouse gases trap more heat and emit this

Powerful knowledge:

1) Recall that the gases produced by volcanic eruptions formed the Earth’s early atmosphere.

2) Describe that Earth’s early atmosphere was thought to consist of mainly CO,, some water vapor and other gases.

3) Describe the composition of today’s atmosphere as 21% - 0,, 78% - N,, 0.04% - CO, and 0.96% - other gases.

4) Recall the cooling of Earth led to water vapour in the early atmosphere being condensed and falling as rain over millions of years. This formed
5) Explain that CO,concentration in the early atmosphere was reduced as it was dissolved in the newly formed oceans and taken up by primitive
plants and algae performing photosynthesis.

6) Describe that various gases in the atmosphere (CO,, CH. and H.0), absorb heat radiated from the Earth, subsequently emitting energy back to
the surface which keeps the Earth warm (the greenhouse effect).

' 7) Increasing the concertation of greenhouse gases (CO,, CH. and H,0) means more energy is absorbed by greenhouse gases rather than escaping

Links to prior learning in KS3:

Most pupils will have had some
experience of topics such as:

Combustion, Photosynthesis,
Carbon cycle, Particle model,
Renewable energy,
Non-renewable energy

Links to future Learning at KS4:
Links to this content can be found
in Chemistry, Biology and Physics

at KS4:

Ecosystems and material cycles
Calculating angles of pie chart
States of matter
Fuels and Earth Science

Plant structures and functions

Light and the electromagnetic
spectrum




Topic: YEAR 9 WAVES Duration: 10 lessons Compos
ite: Unit
test

Core Key Core knowledge Components Links to

vocabulary: Powerful knowledge components crucial to commit to long term memory (Powerful in red box) previous and
future topics

Vibration KS3: Y8 Light

Energy 1. Waves move from a source to a receiver. E.g. radio waves move to the ear. and Sound

Amplitude 2. When waves hit a barrier or another substance (medium), they can:- Waves are caused by vibrations from a

Frequency a. Reflect = bounce off source. E.g. a pebble landing in water KS4: Waves;

Wavelength b. Refract = change speed so change direction Light and the EM

Peak c. Disperse = spread out thinly in all directions When the wave moves, it transfers energy Spectrum;

Transverse d. Superpose = waves add together or cancel out and/or information from’ one place to Radioactivity —

Longitudinal e. Diffract = waves spread out when they superpose another Electrons &

Reflection 3. ’ Orbits

Refraction .

Superpose There are different types of wave t_hat KS5: Physics:

Compression move different amounts of energy in Waves 1 and 2,

Rarefaction different ways. Oscillations,

m:rc;izum Direction of wave propagation Stars, CosmOIOgy

Vacuum - Tmnwemgwmm=wyw@s The 2 types of wave are called transverse

Decibel Amplitude are perpendicular to the direction and longitudinal.

Perpendicular Transverse l that the wave is travelling in. E.g.

Incident wave light, water, all EM waves. Features of waves can be measured e.g.

gg:g:l l L itudinal b wavelength, frequency and amplitude.

|. . ongitudinal wave = vibrations

Speed Hoveienat are pgarallel to the direction in which

Direction - : . Wmmbnmh(x)nmn=mmmsum

Convex L°”g‘;‘\‘l:'”a' the wave is travelling E.g. sound and

Lens p-wave (seismic) Frequency (f) : unit = Hertz (Hz) or ‘per

Eye second’

Electromagnetic

Spectrum —H— N I Amplitude (A) : unit = metres (m)

Radiation Rarefaction Compression

Radio .

Microwave Speed (s or v) : unit = metres per second

Infrared 4.  Humans hear frequencies 20 to 20,000Hz  Ultrasound = above 20,000Hz  Infrasound = below 20Hz (m/s)

Visible 5. Sound wave: frequency increases = pitch increases & if Amplitude increases = volume increases

Ultraviolet 6. The eye and the camera change the speed and so the direction of light.. Distance (d) : unit = metres (m)

X-rays 7. The eye and the camera result in chemical and electrical changes to photosensitive material (material that is

Gamma’ affected by light) Time (t) : unit = seconds (s)

Speed

Time Period

Distance

Time

Metres

Seconds




Refraction

Refracted
Roy

(@)

Angle of
Incidence

Glass Block &‘
Air

e pi

Incident Ray

8. White light is a spectrum of colours that each have different Wavelength, Frequency, and energy.
Red has the longest wavelength, lowest frequency and lowest energy.

9. The Electromagnetic Spectrum is a continuous wave whose amount of energy transfer changes from one
end of the spectrum to the other.

10. This changing energy results in different uses and dangers for each group in the Spectrum

-— Increasing Frequency (v)

Cugmancd = Spated x Tirms

e ki
Tutsgps ———
Ol
Spisein —
Spooad
m's

Fresgasrcy  Wavelergth
Hz e

o . o 10~ [ I(“-"' 10" 10'7 10'° o* o ot 107 I‘ﬁ" v (M=)
¥ rays X rays uv I| R Microwave | FM AN Long radio waves
Radio waves
' ' v v ) ", ' L . . '
1o " 1o 102 1o 10% : 10® o 1o 107 10° 10 10 10% *(m)
o IR ~——— o Increasing Wavelength (&) —
7 T Visible spectrum It T —ee,
|= v 2 B = G z|v s os R 2|
Radio Microwave Infra- Visible u-v X-ray Gamma
red
Uses TV Mobiles Heating | Camera | Sterilise Medical — | Sterilising,
Radio Oven food Eye water inside medical imaging
body
Dangers | None Unknown Skin Retina Damage ...mutate | ....... that may
for phones burns damage | cells or... | DNA........ lead to cancer or
kill cells.




Topic: Forces in a Newtonian World

Duration: 11 lessons

Composite:
Unit test

Key vocabulary:

Core knowledge Components and Powerful knowledge components (P) crucial to commit to long term memory

Links to previous
and future topics

Force
Newton
Speed
Velocity
Acceleration
Direction
Gradient
Area

Mass
Weight
Gravitational Field
Strength
Balanced
Unbalanced
Initial

Final
Friction
Resultant
Magnitude
Braking
Stopping
Thinking
Momentum
Light gate

Stte some everpday speeds

What is the difference | Name Scalars Vectors

Year 10 Fo rces and between a scalar anda | some I dernton Anghaerrarn P
. vector guantity? (P) vector and g',:l"fxl;'"f"

» - i r -

Motion (Page 1) Avector quantity has | scalar - o Cyeling 6m/s

Core and Powertsl {F) size and direction. quantities — e Car 25m /s
ks fahe u A Scalar quantity has Sorperstire esuration Train 5‘3"""‘.
knowledge questions size only — — Plane 250m/s
What are the units for distance, speed, acceleration, force, mass, time and momentum?

Distance, m | Speed, m/s | Acceleration, m/s2 | Force, N | Mass, ki | Time, & | Momentum kem/s
What equation links How do we interpret a distance time graph? (P) How do we interpret a velocity time graph? (P) What is the equation
velocity, di and -~ that links acceleration
ﬁme?%)mw“ “ 60— Velocity - Time Graph with change in velocity
Seccd Distance AR 2 50— and time? {P)

posy —_— arg - _‘ / .
e : Shior 40 “/ _ (‘- - ")
g -_8 30— ; { 1
- Sleady Soeed NCreasing
i - 20— o/ Acceleration
et 101 _Acceterstion sl ‘\‘q OCCQ/
== T T T T T T T
o bt 10 20 30 40 50 60 70 80 90
Time/s
—— = | What does the gradient of a velocity time graph eguate
to? (P) Acceleration
What does the area under a velodity time graph equate
to? (P) Distance travelled
Which eguation links What happens to an object if ey T—————Ty e P wabart te

acceleration with change | there is a resultant force acting
on it? {P) The object moves in a
straight line at a steady speed

in velecity and distance
travelled?

vi-ut =2xaxx

What happens to an object if
there is no resultant force acting
on it? (P) The object accelerates

Required practical: watch
again: Investigating force,
mass and acceleration

KS2: Forces & Magnets,
Forces

Y7: Forces & Space
Y9 Forces

KS4: Forces & Motion;
Forces & Matter




Year 10 Forces and
Motion (Page 2)

Core and Powerful (P)
knowledge questions

What is the name of the type of force that keeps an abject moving in
a circde? (H)
Why is an object moving in & drde canstantly accelerating? (H)

Objects travelling in a circular motion are prevented from moving off
in & straight line by centripetal force. This resultant force pulls
abjects toward the centre of the circle, continually changing the
direction that an abject is travelling in to keep it in circular maotion.

What does Nwaton's Secoed Law of Notion

What does Newton's First Law

R Stane?
of Mation State?
" . " state of The law can be
ﬂuhp( remansin v same dls 0 l"K‘Ib.d:"'."\ ", mxa

motion unkess 4 resdtant force acss on equation which shows

L 1F the resultant force on an cbject is that the aces Mration of as object is

ure, this means

P proponiond 1o the resu et force on

®  aWsticnary object stays the ekject

Mteny

. amovngobpd contines o p
oA A U same velodity (at
the same speed and in the
same drection)

iveersely propoartionsl 1o the mass of
the cbject

In other words, U acceration of as
cliject increais f the resdtam fores on
itincresses, and decreases o the mass of
the object incredses

What is the equation that links
force, mass and acceleration?
P)

F=mxa

=
)
o
o » ”~
:
=
What is weight?

What is the difference between mass and weight?

Mass and weight are not the same!

0 Mass is the amount of matter in an object and is
measured in kilograms. Mass is not a force,

Mass will have the same value anywhere in the Universe,
Including space.

0 Weight is a force and is caused by the pull of gravity
acting on a mass . Like other forces, weight is measured
in newtons and has both magnitude and direction,

What does Newton's Third Law | How do light gates Sowtvemars What is the What eguation links change in
of Mation State? work? eguation that links mamentum to farce? (M)
Alight gate is B mamentum, Ass =
Whenever two objects interact, | connecied to a device that ” LS\ and velacity? (H) = F - L’"“)
they exert equal and opposite ":"lw;‘ 'Lw: A .. ’ . t
the light is when s~ . #) p—
farces on each other the card paises through . . S - pP=mxy
e
T oot g s | o oy
- to L] distance ™ distance ¥ cistance factors affect E; E
and thinking distance? thinking and - | Seeedofcar | Speedofcar |
e braking distance? Drugs and alcohol Road condtions

Conditon of tyres
Condition of brakes

Tiredness
Medication




