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Module 1: Matter in Ecosystems

Lesson 1:
1 5-1L51-1 Students will support an argument that most of the mass of a plant is obtained from water and air and not from soil. Figure page 10 UZM1L1 page 10
2 5-L51-1 S5tudents will support an argument that most of the mass of a plant is obtained from water and air and not from soil. Figure page 10 UZMI1L1 page 10
3 5-L51-1 Students will support an argument that most of the mass of a plant is obtained from water and air and not from saoil. U2ZM1L1 page 11
4 5-L51-1 Students will support an argument that most of the mass of a plant is obtained from water and air and not from soil. Figure page 15 UZM1L1 page 15
5 5-L51-1 5tudents will support an argument that most of the mass of a plant is obtained from water and air and not from soil. UZM1L1 page 11
14 5-151-1 Students will support an argument that most of the mass of a plant is obtained from water and air and not from soil. U2MIL1 page 11
15 5-L51-1 5tudents will support an argument that most of the mass of a plant is obtained from water and air and not from soil. U2ZM1L1 page 10
16 5-1L51-1 Students will support an argument that most of the mass of a plant is obtained from water and air and not from soil. Figure page 9 UZMI1L1 page 9
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Module 1:
Lesson 1:

Matter in Ecosystems
Plant Survival

Cupgraiih © MeGeum Hifl Eacusus

4. ISP Connection] Parker investigated how the amount of sunlight
affects plant growth, Using his data below, calculate the average
growth of each plant. Assume that each plant was provided 20 mL
of water per day.

Amountof  Heightin Heightin Heightin
Sunlight Per Day Week 1 Week 2 Week 3 9

PlantA  4hours tem  3em | 6cm 3.3cm
Plant B 8 hours 1.5 cm 4cm 8cm 45 cm
PlantC 16 hours 1cm 2cem 3cem 20 cm

Communicate Information
5. Which conditions favored the most growth?

Samﬁle answer: The plant that was exposed
to 8 hours of light showed the most growth.

6. Which plant had the least growth? What can you infer from
those results?

Sample answer: Plant C showed the least
growth. When exposed to more sunlight,
plants might need more water to grow.

& Talk About It

Compare your results with a partner's results. How do the results refate
to what you observed about the needs of plants? What other factors
could affect plant growth?

D GO ONLINE Explore Moss of a Tree to leam
about how glant sequoias get to be so big.

' EXPLORE Lesson Plant Survival 9

VOCABULARY

Look for these
words as you read:

energy
phloem
stomata
transpiration

xylem

Plants
give off
oxygen

‘ Leaves take in
carbon dloxide

Plant Structures

The giant sequoia has the same needs as other plants: water, air,
sunlight, space, and nutrients. Nutrients are substances that a
living thing needs to stay healthy. Plants need energy to meet
these needs. Energy is the ability to perform work or change
something. Plants use structures such as leaves, stems, and
roots to obtain energy.

Plants need carbon dioxide from the air to make their food. Tiny
openings on the underside of most leaves allow air 1o enter.
These openings—called stomata—can close and prevent water
from escaping.

Other plant structures obtain the other materials that the plant
needs, Water is absorbed by a plant's roots. It travels up the
center of the stem through specialized tissues called xylem.

D GO ONLINE Watch the video Piant
Structures to see more examples of
the different types of plants and their parts.

Leaves take @ Explain how the diagram provides
in suniight

evidence of the major roles of the

different plant parts and the flow

of energy, water, and air,
Sample answer:
Plants give off
oxygen and take in
carbon dioxide from
the air. Leaves
capture energy from
the Sun. Roots take in
water and nutrients.

from the air,

P Py S —
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Module 1: Matter in Ecosystems

Lesson 1: Plant Survival

¥ Research

| going online to teacher-approved websites, or

Soil-less Gardens

Agricultural and food science technicians might
study how to grow food crops without soll.
Research ways of growing plants without soil

by reading the Investigator article Soil-less Gardens,

o pel, | .,

by finding books on hydroponics at your local library.

 Connection| Write a persuasive argument
for why plants should be grown with or without soil by
presenting evidence to support your point of view.

Answers will vary. Students should choose a
stance on whether plants should or should
not be grown without soil. Students should
provide evidence from their research to
support their response.

 ELABORATE Lesson 1 PlantSurvival 18

Copgraght © Melrew Mo Eaucimes  mlam Duoces Studin Mo Domer (D0%ewen & Lgwh

Plant Needs

Plants have basic needs to live and grow. You now know
that plants use their structures to obtain what they need.
Plants need enough space where they grow for their
roots to spread out and absorb water and nutrients from
the soil.

Water and carbon dioxide combine in the presence
of light energy to produce sugar and oxygen. Energy
from the sunlight is now contained in the sugars.
The sugars are what the plant uses for food.

The food is then available to the piant for growth,
storage, and other life processes.

Phloem are tissues that transport sugars to all parts of
the plant. It drives the movement of materials throughout
a plant. Transpiration is the evaporation of water from a
plant’s leaves, As water evaporates from the leaves,

more water is carried from the bottom of the plant to the §

top. Water moves into the leaf, replacing the water that
has evaporated.

1. Why would it be a disadvantage if plants grow
too close together?

Sample answer: Plants

that grow too close
together compete for

the same resources or need
more space to grow bigger.

Some plants need more water than
athers. Cacti can survive in deserts with
little rain, while the plants in a rain forest
live in a very wet area.

2. Some woody vines can grow on rainforest trees and climb high into

the tree canopy. Why would this be an advantage?

Sample answer: Vines can access sunlight
more by climbing the stem of taller plants.

EXPLAIN Lesson 1 Plant Survival

Al Muraijib School - Inspire General Science - Grade 5 - lerm 3 Revision -2023 -2024




Module 1: Matter in Ecosystems
Lesson 1: Plant Survival

Simulation

Communicate Information

5. Which conditions favored the most growth?

Per Day

Plant A 4 hours

1

Amount of Sunlight | Height in
Week 1

cm

Height in
Week 2

3cm

Heightin
Week 3

Average

3.3cm

The plant that was exposed to 8 hours of light
showed the most growth.

PlantC 16 hours

PlantB 8 hours 15

1

cm

4cm

2em

3cm

4.5cm
2.0cm

6. Which plant had the least growth? What can you infer from those
results?

Plant C showed the least growth. When exposed to more sunlight,

plants might need more water to grow.

\
\

v’ What do understand about the needs of the plant?

Answer: If a plant has the necessary resources, it will survive.

ad

Textbook # 8

v’ What other factors could affect plant growth?

Answer: Pollution, drought, overcrowding, or other environmental

factors may affect plant growth.

v

ek

AUl we know in science began with a question.
In 1634, a scientist Van Helmont had a question:
Where do plants 9e1‘ their mass when they grow?

Mass at Start
90 kg
2.25 kg

~ (A)Plants get their mass from water
B.Plants get their mass from soil.
(OPlants get their mass from air.

Mass After 5 Years
89.9 kg
76.1 kg

Soil
Plant

Look at the table, based on the
data how do you think plants
get their mass when they grow?
Choose the best option. Explain

- sl

v How is matter conserved between plants and their

environment?

Answer: Matter is cycled between plants and their environment
in different forms. It is neither created nor destroyed.

The Law of Conservation of Matter - matter cannot
be created or destroyed it just changes forms.

Energy Plant Growth

5@

Al Muraijib School - Inspire General Science - Grade 5 - Term 3 Revision -2023 -2024 6



Module 1: Matter in Ecosystems
Lesson 1: Plant Survival

Energy It is the ability to perform work or change something.
Nutrients They are substances that a living thing needs to stay healthy.
Phloem Tissues that transport sugars to all parts of the plant.
Stomata Tiny openings on the underside of leaves which allows air to
enter.
The plant tissue through which water and minerals move up
Xyl.em from the roots.
Transpircﬂ‘ion The release of water vapor through the stfomata of a plant.
Plant Structures

What is the purpose of the plant structure?

Plants use structures such as leaves, stems, and roots to obtain

& oot CNEFQY-
What is energy?

Stem Energy is the abiLH’y to perform work or change somefhing.
Why do plants need enerqy?
Plants need energy o meet the plant needs.

Root

Name the plant needs.

: How do plants make food?

Plant Structures
Name the plant needs.

Water, air, sunlight,
space and nutrients

5 Things Plants Need

.A

1
. .
Q ‘Sunlight
L} \

Water and carbon dioxide combine in the
presence of light energy fo produce sugar
and oxygen. Energy from the sunlight is now
contained in the sugars. The sugars are what
the plant uses for food. The food is then
available to the plant for growth, storage,

and other life processes. 6CO, + 6H,0 ~misis Cem
Oxygen‘

carbon dioxide

Carbon dioxide Water Sugar

Al Muraijib School - Inspire General Science - Grade 5 - Term 3 Revision -2023 -2024 7



Module 1: Matter in Ecosystems Stomata

Lesson 1: Plant Survival What is the name of the process when water
Leaves evaporates from plants leaves?

Name the qas needed by plan’rs +o make their Transpiration is the evaporation of water froma
food plant’s leaves.

Plants need carbon dioxide from the air to make Explain how franspiration helps plants keep a
their food. balance of water. PR e

Look at the image, what else is needed b\/ pl.an’r As water evaporates from the leaves, more

) water is carried from the bottom of the plant
to make food is taken fhrough leaves. to the top. Water moves into the leaf,

replacing the water that has evaporated.

Leaves takes in sunlight.

| Textbook #

Stomata Roots

How does carbon dioxide enter the leaves? What is the function of the roots?
Through the Stomata. X O The function, or purpose of the roots is fo
What is stomata? absorb water

wemdsonaa S Mentioned before plants have basic needs. One of
\ . those needs is to have space, plants need space to grow
and spread out the roots to absorb water and nutrients

Stomata are 7in y openings on the underside

of most leaves which allow air fo enfer.
Look at the image, what are the other gases
_ from the soil.

eSC:Pe ’rhrough Sgomda comasomas What might happen if plants are planted very close by one another?

nw‘f €r vapour and oxygen. W . Ihe planis roots may get tangled up, and they might not be able to absorb “
water or nufrients properl.y | Textbook # 11

8
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Module 1: Matter in Ecosystems
Lesson 1: Plant Survival

Stem Three Dimensional Thinking %
What happens after the water is absorbed by the roots? Explain how the diagram provides evidence of the
It travels up the center of the stem through specialised major roles of the different plant parts and the

tissues called Xyl.em. flow of energy, water, and air.

Wh(ﬂ' are Phloem? Answer:
. f,iz‘:m * Plants give off oxygen and take in carbon dioxide from the
Phloem are tissues that transport s ar.

P » Leaves capture energy from the Sun.
s » Roots take in water and nutrients.

] . 5

Tavthnnk # 10

sugars to all the parts of the
plant It drives the movement of
materials throughout the plant.

Textbook # 10

R

\/Why would it be a disadvantage if plants grow too close
together?
Answer: Plants that grow too close together compete for the
same resources or need more space to grow bigger.
v’ Some woody vines can grow on rainforest trees and climb high
into the free canopy. Why this be an advantage?

Answer: Vines can access sunlight more by climbing the stem of

Some plants need more water than others. Cacti can survive in deserts with little taller p|ant3-
rain, while the plants in a rain forest live in a very wet area.

Al Muraijib School - Inspire General Science - Grade 5 - Term 3 Revision -2023 -2024 9



Module 1: Matter in Ecosystems
Lesson 2: Interactions of living things

b 5-L52-1 Students will use models to show the relationships between living things in an ecosystem. UZM1L2 page 28
10 5-L52-1 Students will use models to show the relationships between living things in an ecosystem. UZMI1L2 page 26
17 5-L52-1 Students will use models to show the relationships between living things in an ecosystem. U2ZM1L2 page 30
18 5-152-1 Students will use models to show the relationships between living things in an ecosystem. Figure page 30 U2ZM1L2 page 30
20 5-L52-1 Students will use models to show the relationships between living things in an ecosystem. UZMI1L2 page 27

Al Muraijib School - Inspire General Science - Grade 5 - Term 3 Revision -2023 -2024
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Module 1: Matter in Ecosystems
Lesson 2: Interactions of living things

OCABULARY. LCcosystems

Look for these You investigated how the foxes and rabbits in a forest ecosystem

words as you read: interact and affect each other’s populations, An ecosystem is

made up of all living and noniiving things in an environment. All
abiotic factor of the living things in an environment are called biotic factors.
biotic factor Plants, animals, fungl, and bacteria are biotic factors. Abiotic
habitat factors are the nonliving things in the environment. Air, water,

soll, rocks, and light are abiotic factors. Both biotic and abiotic
invasive species factors interact with one another,

predatoc Use information from models you see in the lesson to

prey provide examples of biotic and ablotic factors in

ecosystems and ways that they interact with each other.
Biotic Factors 7 Abiotic Factors

Sample answer: Sample answer:

* biotic factorsare < abiotic factors are
all of the living all of the nonliving
things in an things in an
environment environment

* foxes and rabbits  * foxes, rabbits, and
are living things in plants also rely on
the forest; rabbits water, air, and

rely on plants for sunlight; without
food and foxes rel these, they would
on rabbits for foo not survive

26 EXPLAIN Module: Matter in Ecosystems

Crgright © Maume 118 thicamacn

Habitats D GO ONLINE Watch the video

The Movement of Matter in an Ecosystem.
Ecosystems can be small, like a single log or Record examples of biotic and abiotic
a pond, or very large, like a forest or a desert. factors from the video in your table.

Each organism must have its own space.

The place in an ecosystem where an organism

lives is its habitat. Habitats vary depending on

the type of ecosystem, such as freshwater habitats like ponds and rivers.
Each living thing has its own niche, or spedal role that an organism Sam le answer:
plays in the ecosystem. For example, an earthworm's niche in P *

a forest ecosystem is to break down plant matter in the soil. Students may
circle all living
_ Circle the biotic parts of the

factors in this pond w ecosystem.

tiops of Living Things . 27

Al Muraijib School - Inspire General Science - Grade 5 - Term 3 Revision -2023 -2024
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Module 1: Matter in Ecosystems
Lesson 2: Interactions of living things

Underline text evidence
that tells how invasive
species affect an
ecosystem.

Find Evidence

Reread the passage.
Highlight the words that
helped you determine the
meaning of the words
invasive species.

Notes

Invasive Species

Humans may move an organism from its natural ecosystem
to another, If the organism lives and reproduces in the new

ecosystem, it can cause harm to that area. An that
s introduced to a new-and is an
invasive species. Invasive species can harm the

environment, the economy, and even human health. Species
that grow and reproduce without other animais that hunt it

are likely to spread quickly and become invasive.

Sometimes, an invasive species is accidentally introduced to
an environment. Other times, it Is introduced on purpose.
The cane toad was introduced to Australia in the 1930s. A
type of beetle in Australla was eating sugar cane crops. Cane
toads are known to eat large amounts of beetles. So, farmers
moved the cane toad from their natural habitat in South
America to the sugar cane fields in Australia. These toads
have a toxic skin and have no animal that hunts it for food in
Australia. The population is now in the millions! These toads
are both poisoning and competing with native species,

28 EXPLAIN Module: Matter in Ecosystems

Tt ) 2

Conga)gts © Msds e 504| F bt mss

Predator and Prey

In an ecosystem, there are many relationships and interactions of biotic
and abiotic factors that overlap. All living things need water, air, and
space. Plants are producers and make their own food. Animals are
consumers and need food from other sources. Herbivores eat plants,
carnivores eat other animals, and omnivores eat both plants and animals,

Organisms that hunt for their food are predaters. The arganisms they
hunt are prey. Predators are important in ecosystems because they help
control the size of prey populations. When the populations of prey are
controlled, producers and other resources are less likely to run out.

30 EXPLAIN Modulc Motter in Efos ytems

Al Muraijib School - Inspire General Science - Grade 5 - Term 3 Revision -2023 -2024
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Module 1: Matter in Ecosystems
Lesson 2: Interactions of living things v" Circle the biotic factors in this pond ecosystem.

What is an Ecosystem? Ecosystem /

* All of the living and nonliving things in an
environment.

* Ecosystem are different sizes.

* Some are large, and some are small.

This forest is a large ecosystem. A dead tree trunk in the same
forest is a small ecosystem. It

fungi, insects and worms. u 8 ¢ & 5 . 4 I
- — v' Circle the biotic factors in this river ecosystem.

What are the parts of an Ecosystem? R —— rFa

» All of the living things in an » All of the non-living things in -

environment are called biotic an environment are called
factor. abiotic factor.
BIOTIC ABIOTIC
Living Things Non Living Things'
& &
Water Soil ‘
-
o
Air
e Light
_ Fungus Bacteria Mineral

Al Muraijib School - Inspire General Science - Grade 5 - Term 3 Revision -2023 -2024 13



Module 1: Matter in Ecosystems
Lesson 2: Interactions of living things i ifiEeeas

A habitat is a place where living things live:

Z~ Use information from models you see in the lesson to Consider the fOxeS and rabbits in a il plants e e o e eribrns
! . . gl, , mi gani

X /.J provide examples of biotic and abiotic factors in

ecosystems and ways that they interact with each other. fo rest ecosystem as an exam ple !

Biotic factors Abiotic factors

biotic factors are abiotic factors are
all of the living all of the nonliving
things in an things in an
environment environment
foxes and rabbits foxes, rabbits, and
are living things in plants also rely on
the forest; rabbits water, air, and
rely on plants for sunlight; without
food and foxes rel these, they would
on rabbits for foo not survive
Textbook

to all the living things.

27/01/15

Al Muraijib School - Inspire General Science - Grade 5 - Term 3 Revision -2023 -2024 14



Module 1: Matter in Ecosystems
Lesson 2: Interactions of living things Habitat vs. Niche

Whatis a habitat? A place where an organism lives. Ex.
Cave, forest, house, savannah, pond

Look at the image,
Identify the animal.
Do they live in same
ecosystem?
Do they have same habitat?

Whatis a niche? An organism’s role or job in a habitat.

For example, an Earthworms

niche in a forest ecosystem is
to break down plant matter in
the soll.

Single ecosystems may
contain many habitats.

An organism that is
In a forest ecosystem, .

mushrooms grow in the damp
soil, rabbits live on the forest
floor, and termites live under
the bark of tree trunks.

Organisms live in different
habitats within the ecosystem.

Al Muraijib School - Inspire General Science - Grade 5 - Term 3 Revision -2023 -2024 15



Module 1: Matter in Ecosystems
Lesson 2: Interactions of living things

Invasive species

An organism moved from its nature and introduced to new ecosystem by humans
and causes harm to environment, economy and other organism.

- Cane toads were brought from south America to Australia to
get rid of cane eater beetles.

- Toads ate large amounts of beetles.

- Cane toads populations became in millions ,and spread

quickly, due to high rate of reproduction, and there is no
biological predator, because they have toxic skin, so the
animals can not hunt them.

Invasive species are primarily spread by human

activities, often unintentionally. People, and the
goods they use, travel around the world very

quickly, and they often carry uninvited species

with them.

Invasive Species

Humans may move an organism from its natural

ecosystem to another. If the organism lives and

reproduces in the new ecosystem, it can cause

harm to that area. |An organism that is introduced

to a new ecosystem and causes harm is an

invasive species. Invasive species can harm the

environment, the economy, and even human

health. Species that grow and reproduce without

other animals that hunt them are likely to spread
quickly and become invasive.

Sometimes, an invasive species is accidentally
introduced to an environment. Other times, it is

introduced on purpose. The cane toad was

introduced to Australia in the 1930s. A type of

beetle in Australia was eating sugar cane crops.

Cane toads are known to eat large amounts of

beetles. So, farmers moved the cane toad from

their natural habitat in South America to the

sugar cane fields in Australia. These toads have

a toxic skin and have no animal that hunts it for

food in Australia. The population is now in the

millions! These toads are both poisoning and

competing with native species.

Al Muraijib School - Inspire General Science - Grade 5 - Term 3 Revision -2023 -2024



Module 1: Matter in Ecosystems
Lesson 2: Interactions of living things

Make Ther own fFood -
m*.

Producers Make their own food

Consumers Needs food from other sources

Herbivores Eat plants

Carnivores Eat other animals

Omnivores Eat both plants and animals

Predators An animal that hunts other animals for food
Prey Animals that are eaten by other animals
Producers Decomposers
Break down dead gcecoyng mareral
cva

Eat ONLY sdants

HERBIVORES

CONSUMErsS eot o cossumer 1o get energy & types)

et

OMNIVORES

Eates BOTH glante ond andmale

CARNIVORES

Eote ONLY oMer andmaole

.l'.lll'..!lll'."

Al Muraijib School -

Tertiary

Secondary Consumer

Consumer

Primary
Consumer

ﬁ % h ”~
s Herbivore Omni
mnivore
Produceri Carnivore

Nutrients

Decomposer
Producers and Consumers
In an ecosystem, there are many relationships
and interactions of biotic and abiotic factors that
overlap. All living things need water, air, and
Flower

space. Plants are producers and make their own

(producer) Caterpillar Frog

(consumer)

food. Animals are consumers and need food

from other sources. Herbivores eat plants,

carnivores eat other animals, and omnivores eat

both plants and animals.

Inspire General Science - Grade 5 - Term 3 Revision -2023 -2024

(consumer)

Tertiary
Consumer

Carnivore

/

owl
(consumer)

)

Snake
(consumer)
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Module 1: Matter in Ecosystems

Lesson 2: Interactions of living things
9 9 v In the photo, which animal is the predator and which is the
prey?

Answer: The cheetah is the predator and it is hunting the deer, which is its prey

Predators and Prey

Organisms that hunt for their food are predators. v" How do these two animals depend on each other’?
Th : h h Pred Answer: The cheetah depends on the deer for food while & '
e organisms they hunt are prey. Predators are the deer depends on the cheetah to keeps its population
important in ecosystems because they help Lngercanise!
control the size of prey populations. When the
populations of prey are controlled, producers e '
and other resources are less |||,<e|y to run out. * What will happen to cheetahs' number if the gha;al_s number decreased?

v When prey (ghazals) populations decrease, the number of predators (cheetahs) usually
decreases because less food is available.

Al Muraijib School - Inspire General Science - Grade 5 - Term 3 Revision -2023 -2024 18



Module 2: Energy in Ecosystems
Lesson 1: Earth’s Major Systems

139 5-E552-1 Students will use a model to identify matter on Earth as part of Earth's systems. U2M2L1 page 66

The biosphere is all of Earth’s living things. Organisms that
make up the blosphere are found from the lower atmosphere
to the depths of the ocean floor. All living things are part of

Earth's Systems

VOCABULARY the biosphere,
The parts that make up Earth can be organized into four main

SROK o Ree systems. Systems are a collection of different components that

words as you read: o > S8 P O GO ONLINE Watch
o o Kgethex. the video Four Earth

atmosphere Systems to see some

. The atmosphere is a layer of gases surrounding Earth. Mage up ways that these systems
biosphere mostly of nitrogen and oxygen, the atmosphere also contains affect each other,

water vapor, carbon dioxide, and other gases.
geosphere

The geosphere includes the solid and molten rock inside Earth,
hydrosphere It alsa includes the soll, rock pieces, and land features at Earth's
surface. Hills, mountains, erupting volcanoes, and other
landforms are all part of the geosphere

All of Earth's liquid and solid water, Including oceans, lakes, |
rivers, glaciers, and ice caps, makes up the hydrosphere. The
hydrosphere covers more than 70 percent of Earth’s surface. It
exists in two forms: salt water and fresh water. Most of Earth's

fresh water exists as ice. Most of Earth's salt water is in the REVISIT Revisit the Page Keeley Science Probe
) ocean, PAGE KEELEY
e '. sciENcE o1 Page 6.
Vil PROBES

66 ©xXPLAIN Module: Energy In Ecosystems

Coapgright © Maloums 1 Ctiatun  GOMM Mamsy Ny Slact Mims
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Module 2: Energy in Ecosystems
Lesson 1:

Vocabulary - EAL

Geosphere Atmosphere

\  The layers of solid and

The layer of gases

T‘ molten rock inside Earth, .
/ surrounding the

Earth.

soil on Earth, dirt,
mountains, volcanoes and
land features at Earth

surface. | Hgdr Osph ere

. € >4 All of the Earth'’s liquid and
BIOSPheYe &f solid water, including ocean,
It is all of Earth's living N lakes, rivers, groundwater,
glaciers and icecaps

The parts that make up Earth can be organized
into four main systems. Systems are a collection

of different components that all work together.

The atmosphere is a layer of gases surrounding

Earth. Made up mostly of nitrogen and oxygen,

the atmosphere also contains water vapor,

carbon dioxide, and other gases.

Nitrogen
78% O\
\

Stratosphere

Troposphere

—

Carbon
‘*’\l” IA' Dioxide, 7
Water —
Vapour and
other Gases

1%

Al Muraijib School - Inspire General Science - Grade 5 - Term 3 Revision -2023 -2024

Composition of Air

\
\_ Oxygen
21%
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Module 2: Energy in Ecosystems
Lesson 1: Earth’s Major Systems

The GeoSphere

The geosphere includes the solid and molten

rock inside Earth/ It also includes the soil, rock

pieces, and land features at Earth’s surface. Hills,

mountains, erupting volcanoes, and other

landforms are all part of the geosphere.

The Hydrosphere

All of Earth’s liquid and solid water, including

oceans, lakes, rivers, glaciers, and ice caps,

makes up the hydrosphere. The hydrosphere

covers more than 70 percent of Earth’s surface. It

exists in two forms: salt water and fresh water.
Most of Earth’s fresh water exists as ice. Most of
Earth’s salt water is in the ocean.

The Biosphere

The biosphere is all of Earth’s living things.

Organisms that make up the biosphere are

found from the lower atmosphere to the depths

of the ocean floor. All living things are part of the

biosphere.

P
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Module 2: Energy in Ecosystems
Lesson 1: Earth’s Major Systems

A student constructs a model of a volcanic eruption.

The model shows the

Eruption oud " - geosphere and the atmosphere
interacting when the -eruption

column is moved by the

golumn. Prevailing wind

prevailing wind.

The hydrosphere and the
biosphere are shown

interacting with the acid rain
Describe the different Earth systems that are shown fa”|n g on the treeS ;

interacting in the model.

This is a model of the water cycle. In the space below, describe two
ways the model shows how the hydrosphere affects the biosphere
and two ways the hydrosphere affects the geosphere.

Hydrosphere affects the biosphere:
ot » Supplies freshwater for plants and animals to
Condensation and water vapor sun stay alive.

\ " Fish living in the ocean.

Tanston . Hydrosphere affects the geosphere:
sss » Moves soil and rock from one place to
another
« Water flowing down the mountain and
forming a stream.

__Water storage
[ 'mjm and snow 2 -
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Module 2: Energy in Ecosystems
Lesson 2:

5-L52-1 Students will develop and use models of how matter cycles through ecosystems. Students will also be able to explain
how these cycles affect the ecosystem.

U2M2L2 page 83

5-L52-1 Students will develop and use models of how matter cycles through ecosystems. Students will also be able to explain

8 Figure page 82 UZM2L2 page B2
how these cycles affect the ecosystem.
9 5-152-1 Students will develop and use models of how matter cycles through ecosystems. Students will also be able to explain Figure page 83 UZM2L2 page 83
how these cycles affect the ecosystem.
11 5-L52-1 Students will use a model to identify matter on Earth as part of Earth's systems. U2ZM2L1 page 82
13 5-L52-1 Students will develop and use models of how matter cycles through ecosystems. Students will also be able to explain U2M212 page 82
how these cycles affect the ecosystem.
13 5-L52-1 Students will develop and use models of how matter cycles through ecosystems. Students will also be able to explain U2M2L2 page 83
how these cycles affect the ecosystem.
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Module 2: Energy in Ecosystems
Lesson 2: Cycles of Matter in Ecosystems

Water Cycle

VOCABULARY

Lok tor these The mcych is the cc'mtlnuou? movement of water between

words 88 you read: Earth’s surface and the air, changing forms among the three
states of matter.

condensation i .

The Sun is the energy source for the water cycle. The Sun's

evaporation energy causes water to evaporate. When water evaporates, it
» changes from a liquid to a gas in the form of water vapor. Water
nitrogen cyde is constantly evaporating from the leaves of plants. This process
oxygen-carbon is called transpiration. Transpiration is one way water vapor
cycle returns to the atmosphere.

As it rises in the air, the water vapor cools and condenses.,
preceitation Condensation occurs when a gas changes to a liquid. Water
runoff vapor can condense on dust particles in the air, forming clouds.

Inside a cloud, small water droplets may combine and form larger
water cycle ones, Some droplets freeze into ice if conditions allow it. During

precipitation, water falls from clouds over land and water.

Precipitation can fall as rain, sleet, snow, or hail,

When it rains, water flows over Earth's surface as runoff. Runoff

gathers in lakes, oceans, and streams. Water thal soaks into the

ground moves downward through small cracks and spaces and is
called groundwater. Plants take In groundwater from the soil
through their roots.
Label evaparation, condensation,
and precipitation in the diagram
D GO ONLINE Watch the video Water Baiow

Cycle to leam more about precipitation,
condensation, and

condensation fﬁ
,,-l.!""

precipitation

»

Cuinigm © Wi i) Eamtns DB 4 Gty nege s

Nitro gen Cycle D GO ONLINE Explore Nitrogen in

Ecosystems to see the nitrogen cycle

Air is made up of 78 percent nitrogen, but within an ecosystem.

few living things can use nitragen gas, First,

nitrogen must be fixed, or changed into a

form that living things can use. The nitrogen i

cycle is the continuous circulation of 5
nitrogen from air to soll to organisms and '
back to air or soil.

Some bacteria that live on roots of plants
can change nitrogen gas Into a form plants
can use. Nitrogen can come from fertilizers
that are added to soil. Nitrogen can also be
fixed by volcanic activity and lightning.

As plants grow, they absorb this form of
nitrogen to make proteins. When animals eat
plants or other plant-eating animals, they
take in the stored nitrogen.

Nitrogen is eventually released into the soil
through animal waste and decayed plants
and animals. Decomposers and bacteria
help return nitrogen into the atmosphere,
and the cycle repeats.

How does nitrogen flow through
an ecosystem? Draw a diagram of
the process in the box below.

Sample answer: Students may draw
a diagram of how plants release and
absorb nitrogen.

EXPLAIN Lesson 2 Cycles of Matter in Ecosystems
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Module 2: Energy in Ecosystems
Lesson 2: Cycles of Matter in Ecosystems

v'What type of matter is cycling in ff
this cycle?

Water

\ﬁ%

The water cycle is the continuous movement of

water between Earth’s surface and the air,
changing forms among the three states of
matter.

The Sun is the energy source for the water cycle.

The Sun’s energy causes water to evaporate.

When water evaporates, it changes from a liquid

to a gas in the form of water vapor| Water is

constantly evaporating from the leaves of plants.

This process is called transpiration.] Transpiration

is one way water vapor returns to the

atmosphere.

SRR 1) v B A1) e
I ey "m';f-j',(:?c“.;”?@

Condensation

WA\
55\Ib\ b\\b‘“\g\ b\

dd bbb bb
" precipitation
Evaporation

Transpiration

1||| !!" " m
|| || I g |||l|||m|

\ "’h"
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Module 2: Energy in Ecosystems

Lesson 2: Cycles of Matter in Ecosystems
As it rises in the air, the water vapor cools and

When it rains, water flows over Earth’s surface as
runoff. Runoff gathers in lakes, oceans, and
streams. Water that soaks into the ground moves

condenses. Condensation occurs when a gas

downward through small cracks and spaces and

changes to a liguid. Water vapor can condense

is called groundwater. Plants take in

on dust particles in the air, forming clouds. Inside

a cloud, small water droplets may combine and groundwater from the soil through their roots.

form larger ones. Some droplets freeze into ice if

1. How is matter moving Jrhrough an ecosys’rem during the

conditions allow it| During precipitation, water
- water cycle?

falls from clouds over land and water.

Precipitation can fall as rain, sleet, snow, or hail. Water is changing state as it evaporates, condenses,
and falls to Earth as precipitation. -

precipitation

R ; _— '

condensation

‘evaporation
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Module 2: Energy in Ecosystems Nitrogen from air fo Soil

Lesson 2: Cycles of Matter in Ecosystems
Nitrogen from air fo Soil

* By Bacteria that live
in roots of plants

* By adding fertilizers

wwow o By volcanic activity

Nitrogen from air fo Soil and Ligh'l'ning.

Soil to organism

soil roots Urea

Air is made up of 78 percent nitrogen, but few

living things can use nitrogen gas. First, nitrogen
must be fixed, or changed into a form that living

things can use. The nitrogen cycle is the

continuous circulation of nitrogen from air to soil N:m;"

Nitrogen fixing
bacteria in roots

to organisms and back to air or soil.

-1 As plants grow, they absorb this form of nitrogen
‘ o . Npin Al to make proteins. When animals eat plants or
Some bacteria that live on roots of plants can e = other plant-eating animals, they take in the
change nitrogen gas into a form plants can use. l‘%);‘a‘:%by stored nitrogen

added to soil. Nitrogen can also be fixed by

Nitrogen can come from fertilizers that are
ertilizers ’;7\2(

volcanic activity and lightning. Feeding

Ammonia and \
nitrates in soil

Fixation by bactena
in root nodules of
leguminous plants

Nitrogen in

plant proteins

Nodules can appear

on roots where ‘ A
bacteria change Nitrogen in -(. Absorption by
nitrogen. the soil plant roots

Textbook # 83
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Module 2: Energy in Ecosystems
Lesson 2: Cycles of Matter in Ecosystems

How does nitrogen flow through an ecosystem?

Draw a diagram of the process in the box below.

Organism to air or soil "

Nitrogen is eventually released into the soil

through animal waste and decayed plants and

animals. Decomposers and bacteria help return ] § e lﬁl_l
nitrogen into the atmosphere, and the cycle Ntrogmcompoundsin
repeats. I %Q:Wf
! oo Desiiin
Nitrogen in

the atmosphere

\ Nitrogen Compounds

1. How does ni’rrogen cycle +hrough an ecosystem?

Nitrogen is absorbed by plants, which are eaten by
animals. Nitrogen is released back into the soil
through waste .

t ecomposers

Nitrates in soil | €

Why is the cycle of nitrogen through the ecosystem important for plants and
animals?

& _Bacteria | h To make proteins for their growth and development.
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