








�'�L�E�P�P�I�R�K�I���E�G�G�I�T�X�I�H��

�0�E�R�K�Y�E�K�I���T�V�E�G�X�M�G�I
�%�G�X�M�Z�M�X�M�I�W �X�S �L�I�P�T �T�Y�T�M�P�W
�T�V�E�G�X�M�W�I���X�L�I�M�V
�P�E�R�K�Y�E�K�I���W�O�M�P�P�W��

�+�P�S�W�W�E�V�]
�0�M�W�X���S�J���O�I�]�[�S�V�H�W���M�R���X�L�I
�Y�R�M�X���E�G�G�S�Q�T�E�R�M�I�H���F�]
�W�M�Q�T�P�I���H�I�J�M�R�M�X�M�S�R�W��

�4�V�E�G�X�M�W�I
�G�S�Q�T�I�X�I�R�G�I�W
�%�G�X�M�Z�M�X�M�I�W���X�S���I�R�G�S�Y�V�E�K�I
�T�Y�T�M�P�W���X�S���Y�W�I���G�P�E�W�W�V�S�S�Q
�G�S�Q�T�I�X�I�R�G�I�W��

�'�S�R�X�I�\�X�Y�E�P�M�W�I�H�����K�Y�M�H�I�H���E�G�X�M�Z�M�X�]
�J�S�V���T�Y�T�M�P�W���X�S���W�S�P�Z�I���X�L�I
�G�L�E�P�P�I�R�K�I���M�R�X�V�S�H�Y�G�I�H���M�R���X�L�I
�S�T�I�R�M�R�K���T�E�K�I�W�����Y�W�M�R�K���X�L�I���G�P�Y�I�W
�J�S�Y�R�H���X�L�V�S�Y�K�L�S�Y�X���X�L�I���Y�R�M�X��
�M�R�G�P�Y�H�M�R�K���-�R�X�I�V�R�I�X���P�M�R�O�W��

�&�E�W�I�H���S�R���G�V�M�X�M�G�E�P
�X�L�M�R�O�M�R�K�����T�Y�T�M�P�W
�E�V�I���I�R�G�S�Y�V�E�K�I�H
�X�S���J�M�R�H���W�S�P�Y�X�M�S�R�W
�E�R�H���E�P�X�I�V�R�E�X�M�Z�I�W
�X�L�E�X���E�V�I���P�M�R�O�I�H
�X�S���X�L�I���7�(�+�W��

.com

�-�R�X�I�V�R�I�X���P�M�R�O�W���X�L�E�X���E�P�P�S�[���T�Y�T�M�P�W���X�S���P�I�E�V�R
�Q�S�V�I���E�F�S�Y�X���X�L�I���G�S�R�X�I�R�X���S�J���X�L�I���Y�R�M�X��

�(�M�K�M�X�E�P���X�S�S�P�W

�)�Z�E�P�Y�E�X�I

�2�S�[���-���O�R�S�[������
�7�I�P�J���I�Z�E�P�Y�E�X�M�S�R
�T�E�K�I���X�L�E�X���L�I�P�T�W���T�Y�T�M�P�W
�P�I�E�V�R���X�S���F�I���W�I�P�J��
�G�V�M�X�M�G�E�P���E�F�S�Y�X���X�L�I�M�V
�P�I�E�V�R�M�R�K���T�V�S�G�I�W�W
���Q�I�X�E�G�S�K�R�M�X�M�S�R�
��

�'�L�I�G�O���[�L�E�X���]�S�Y���O�R�S�[
�4�E�K�I���X�L�E�X���X�I�W�X�W���X�L�I
�T�Y�T�M�P�W�����Y�R�H�I�V�W�X�E�R�H�M�R�K
�S�J���X�L�I���G�S�R�X�I�R�X��

�7�X�E�V���E�G�X�M�Z�M�X�M�I�W�����T�I�V�W�S�R�E�P�M�W�E�X�M�S�R
�S�J���P�I�E�V�R�M�R�K�
�����&�E�W�I�H���S�R���X�L�I�M�V���W�I�P�J��
�I�Z�E�P�Y�E�X�M�S�R�����T�Y�T�M�P�W���H�S���E�G�X�M�Z�M�X�M�I�W
�[�M�X�L���X�L�V�I�I���P�I�Z�I�P�W���S�J���H�M�J�J�M�G�Y�P�X�]��

©
E

D
IT

O
R

IA
L

V
IC

E
N

S
V

IV
E

S

�;�I�F �H�I�X�I�G�X�M�Z�I�W

�%�G�X�M�Z�M�X�M�I�W���X�S���G�S�R�W�S�P�M�H�E�X�I���G�S�R�X�I�R�X
�X�L�V�S�Y�K�L���S�R�P�M�R�I���V�I�W�I�E�V�G�L��

�%�G�X�M�Z�E�X�I���X�L�I���P�M�G�I�R�G�I
�T�V�M�R�X�I�H���M�R���X�L�M�W���F�S�S�O
�X�S���E�G�G�I�W�W��

�S �H�M�K�M�X�E�P���G�S�R�X�I�R�X���E�R�H
�E�G�X�M�Z�M�X�M�I�W

�S���Q�S�X�M�Z�E�X�M�R�K���Z�M�H�I�S�W

�S���H�M�K�M�X�E�P���E�R�M�Q�E�X�M�S�R�W
�E�R�H���M�R�J�S�K�V�E�T�L�M�G�W

�3�J�J�M�G�M�E�P �I�\�E�Q���W�X�]�P�I �E�G�X�M�Z�M�X�M�I�W

�0�M�W�X�I�R�M�R�K�����V�I�E�H�M�R�K���E�R�H���[�V�M�X�M�R�K
�I�\�E�Q���W�X�]�P�I���E�G�X�M�Z�M�X�M�I�W���E�G�G�I�W�W�M�F�P�I���Z�M�E���X�L�I���I�H�Y�F�S�S�O��

�:�M�H�I�S�W

�:�M�H�I�S�W �X�S �[�S�V�O �S�R �G�I�V�X�E�M�R �X�S�T�M�G�W
�M�R���X�L�I���G�P�E�W�W�V�S�S�Q���S�V���E�X���L�S�Q�I
���*�P�M�T�T�I�H���'�P�E�W�W�V�S�S�Q�
��

�+�]�Q

�%�G�G�I�W�W���X�S���S�R�P�M�R�I���E�G�X�M�Z�M�X�M�I�W���J�S�V
�E�Y�X�S�R�S�Q�S�Y�W���V�I�Z�M�W�M�S�R���S�J���X�L�I
�O�R�S�[�P�I�H�K�I���E�R�H���W�O�M�P�P�W���[�S�V�O�I�H���S�R��

click!

click!

�^�d�����D
�����µ�����š�]�}�v

�7�8�)�%�1�� �7�'�-�)�2�'�)��
�8�)�'�,�2�3�0�3�+�=��
�)�2�+�-�2�)�)�6�-�2�+��
�%�6�8 �%�2�(
�1�%�8�,�)�1�%�8�-�'�7
�8�L�M�W���S�J�J�I�V�W���E
�Q�Y�P�X�M�H�M�W�G�M�T�P�M�R�E�V�]
�E�T�T�V�S�E�G�L���X�L�E�X���J�S�W�X�I�V�W
�G�V�I�E�X�M�Z�M�X�]���M�R���T�Y�T�M�P�W��
�V�I�K�E�V�H�P�I�W�W���S�J���K�I�R�H�I�V��
�M�R���S�V�H�I�V���X�S���V�I�W�T�S�R�H
�X�S���E���[�M�H�I���V�E�R�K�I���S�J
�T�V�S�F�P�I�Q�W��

�0�)�%�6�2 �1�3�6�)

�8�L�M�W���W�I�G�X�M�S�R���G�S�R�X�E�M�R�W
�E���W�G�L�S�S�P���T�V�S�N�I�G�X���S�R���E
���,�I�E�P�X�L�]���L�E�F�M�X�W���H�E�]����

�8�L�I�V�I���E�V�I���E�P�W�S���T�E�K�I�W
�G�S�R�X�E�M�R�M�R�K���M�R�J�S�V�Q�E�X�M�S�R
�S�R��

�S �W�S�Q�I���K�V�I�E�X���W�G�M�I�R�X�M�W�X�W
�X�L�V�S�Y�K�L�S�Y�X���L�M�W�X�S�V�]��

�S �7�T�E�R�M�W�L���W�G�M�I�R�X�M�W�X�W
�E�R�H���W�G�M�I�R�X�M�J�M�G���Q�Y�W�I�Y�Q�W
�M�R���7�T�E�M�R��

como Cz-NaturalScience6 RS89-ID73992-V2.indd 5 16/2/23 13:07

VIC
ENS 

VIV
ES

VICENS VIVES - EJEMPLAR DE MUESTRA - PROHIBIDA SU COMERCIALIZACIÓN

VIC
ENS 

VIV
ES



©
E

D
IT

O
R

IA
L

V
IC

E
N

S
V

IV
E

S

• The writing activities in this book must be done in a notebook.

Learn more page 153 Practise competences page 163

SITUATE YOUR LEARNING CHALLENGE
BASIC KNOWLEDGE

Scientific culture

1
page 2

How do we
respond to
stimuli?

• Find out how we
perceive colours
through the sense of
sight.

• The human body and its life processes
• The nervous system. The responses of the nervous system
• The sensory organs
• The sense of sight
• The sense of hearing and balance
• The musculoskeletal system
• What is the muscular system?

2
page 28

Human
nutrition

• You will have to assess
how physical exercise
influences breathing and
heart rate.

• The digestive system. The phases of digestion
• The circulatory system. Blood circulation
• The respiratory system. Gas exchange
• Excretion
• Diseases related to nutrition and how to prevent them

3
page 54

Human
reproduction
and health

• You will learn how to
read a food label

• Human reproduction
• Male and female reproductive systems
• Fertilisation, pregnancy and childbirth
• Changes from childhood to old age
• Health and disease
• A healthy lifestyle. A balanced diet
• First aid techniques

4
page 82

How is relief
formed?

• Can you distinguish
forms of relief and
deduce their geological
origin?

• The Earth's crust. The layers of the Earth
• The lithosphere
• Internal and external geological agents that form and

shape relief
• Minerals and how we use them
• Rocks and how we use them

5
page 106

How are matter
and energy

related?

• You will design an
informative flyer about
sources of energy

• Matter. Changes in matter
• Materials. Technological applications of materials
• Energy. Forms of energy
• Renewable and non-renewable energy sources
• Heat, temperature and light

6
page 130

How does the
world move?

• Can you design and
build a simple painting
robot powered by an
electric generator?

• Forces
• Types of machines and how they relate to source of

energy
• Electricity. An electric circuit
• Electromagnetism
• Scientific and technological developments
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• The spaces in certain activities are for guidance only and should not be written in.

BASIC KNOWLEDGE MAKER / STEAM
CHALLENGE ACCEPTED

Technology and digitisation I can...

• Use digital resources
• Learn the basic Internet safety and security rules
• Begin programming using analogue and digital resources

• Identify the most sensitive areas
of the skin

• See how primary colours vary
and what happens when we
mix them. Identify the
receptors in the eye that
detect colours

• Use digital resources
• Learn the basic Internet safety and security rules
• Begin programming using analogue and digital resources

• Design a healthy menu
• Check how our organs and

organ systems adapt to
different situations

• Use digital resources
• Learn the basic Internet safety and security rules
• Begin programming using analogue and digital resources

• Check the sugar content of
drinks

• Understand food labels and
what the products you consume
contain

• Use digital resources
• Learn the basic Internet safety and security rules
• Begin programming using analogue and digital resources

• Identify some minerals and
types of rocks

• Know how to identify the origin
of some land relief

• Use digital resources
• Learn the basic Internet safety and security rules
• Begin programming using analogue and digital resources

• Do a laboratory experiment • Learn about informative flyers
and how to design one

• Use digital resources
• Learn the basic Internet safety and security rules
• Begin programming using analogue and digital resources

• See magnetism • Apply what you have learnt to
build a simple painting robot

Language practice page 171 Glossary page 179
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• identify the organ systems involved in nutrition.

• value the advantages of a healthy and balanced diet.

• recognise the different functions of the circulatory
and respiratory systems.

• recognise why exercise is important for the health
of our circulatory and respiratory systems.

• understand how our kidneys work.©
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Learn how to…

2 Human nutrition
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Exercise and diet
Numerous studies show that physical exercise is more
effective than diet in preventing diseases such as
obesity. Low physical activity causes: people to become
overweight; childhood obesity; the risk of various
associated diseases such as hypertension and an
increase in cholesterol.

A study was conducted on teenagers between the ages
of 11 and 13, and from three different groups:
sedentary (who only did two hours of physical
education at school), active (five hours a week) and
athletic (those who practised sports for more than
seven hours a week), and all on the same school
canteen diet. The results showed that those who did
more than five hours of
physical exercise a week,
improved not only their
weight, but also their body
mass index and other
associated factors.

SITUATE YOUR
LEARNING!

You will have to assess
how physical exercise
influences breathing

and heart rate.

ccept the

challenge!

• What physical exercises do you think are more
appropriate for our circulatory and respiratory
systems?

Do you know?

• What is a healthy diet? How can we prevent
nutrition related diseases? Reflect on your
answers.

Reflect
• I think (running) is very good for

our respiratory system.
• I think a healthy diet should include

(lots of fruit and vegetables).
• I think a healthy diet shouldn't

have (too many cakes and biscuits).

Useful language
20

19

• Why are the circulatory, respiratory and excretory
systems essential in the function of nutrition?

Think
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Know your body / Use digital resources

The digestive system

The digestive tract

The digestive tract is a long tube, which goes from your
mouth to your anus. It consists of different organs: the
mouth, pharynx, oesophagus, stomach, small intestine,
large intestine and anus.

The digestive system breaks down food into substances that
blood can absorb. This process is called digestion.

The digestive system consists of the digestive tract and the
digestive glands.

a What does the digestive system consist of?

The digestive system

The parts of the digestive tract

Your mouth is a cavity that
contains your teeth, tongue and
salivary glands. Food enters the
digestive tract through your
mouth.

1

When food mixes
with saliva, we
swallow it and it
passes to the
oesophagus.

Contractions in the
oesophagus' walls
push the food to the
stomach.

2

The stomach is a muscular
organ. It fills up as we eat
and when it is full, our
appetite decreases.
The partly digested food
then passes to the small
intestine.

3

Faeces consist of residue from
undigested material and leave
the body through the anus.

6

The large intestine is wider and
shorter than the small intestine.
The longest part of the large
intestine is the colon and it has
the shape of an upside down
letter 'U'. Inside the colon, there
are different types of bacteria.
Some of these bacteria produce
substances that we need, such
as vitamin K.

5

1

2

3

5

6

Substances that have
not been absorbed
by the small intestine
continue to the
large intestine.

The small intestine is a tube
approximately seven metres long. Digestion
is completed here and the nutrients pass
into the blood.

4

4 pancreasliver

Find and define:
• nutrient
• digestion
• oesophagus

• pancreas
• liver
• secrete

• anus
• intestines
• glands

21
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 1. 22 Are the following statements true or false?
Correct the false statements in your notebook.
Then, listen and check:

a) The digestive tract goes from your mouth
to your pancreas.

b) Nutrients are absorbed in the large intestine.

c) The oesophagus is below the stomach.

d) The liver is not part of the digestive tract.

e) Food is completely digested in the stomach.

f) The longest part of the digestive system is
the small intestine.

g) Waste material from digestion exits the body
through the anus.

 2. What is the function of the digestive glands in
the digestion process? Which are the biggest
glands and what substances do they produce?

Learn more: Digestive glands

Unit 2

Types of glands
Glands are organs or groups of cells
that make substances. They can secrete
these substances externally, into the
digestive tract or directly into the
blood.

Glands that secrete outside of the
body, such as sweat glands, or into
the digestive tract, such as digestive
glands, are called external secretion
glands.

Internal secretion glands, such as
the thyroid, secrete their substances
directly into the blood.

This picture shows us
the microscopic
glands on the wall of
the stomach, which
secrete gastric juices.

stomach
gastric glands

gastric juices

Structure of the digestive glands

Understand, apply and reason

Digestive glands make digestive juices and secrete them
into the digestive tract.

There are two types of digestive glands:

• Microscopic glands on the walls of the stomach and the
small intestine.

The stomach glands produce gastric juices and the small
intestine glands produce intestinal juices.

• Accessory glands, which are outside the digestive tract.
They are big, and secrete their juices into the digestive
tract through different ducts.

Accessory glands include: the salivary glands which
produce saliva, the liver which produces bile and the
pancreas which produces pancreatic juices.

b What are the two types of digestive glands?
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Digestion in the stomach
The food then passes through the pharynx
and the oesophagus to the stomach. Here,

the action of the stomach muscles mixes
the food with gastric juices, which

are very acidic, into a pulp called
chyme. This then passes into

the small intestine.

Food stays in the
stomach for about two

hours. The digestion
of proteins begins in
the stomach.

2

Know your body / Adopt healthy habits

Oral digestion
When food enters your mouth, your
teeth chew it and your tongue
helps to move it around your mouth
and mix it with saliva.

Saliva softens the food and
starts the digestion
of carbohydrates.

The phases of digestion

The process of digestion consists of four phases: ingestion
(when the food enters your mouth), digestion (when food
is transformed into small particles), absorption (when
the nutrients pass into the blood) and defecation
(when undigested residue is eliminated from the body).

a What are the four phases of digestion?

Digestion and
absorption in

the small intestine
The partly digested

food mixes with the
digestive juices in the small

intestine.

In the small intestine, the chyme
breaks down into simple molecules

called nutrients: carbohydrates, fats
and proteins.

These molecules pass into the blood
in the process of absorption.

The role of the
large intestine
The large intestine
absorbs water from food
and digestive juices as well as
mineral salts. It eliminates undigested
material (or faeces) in a process called
defecation.

tongue

oesophagus stomach

1

3

4

intestinal
folds

The digestive process

Find and define:
• ingestion
• absorption
• chyme
• mechanical digestion

• chemical
digestion

• defecation
• gastric juices

23
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 3. Why is it important to chew your food well?
 4. Where does chemical digestion begin?
 5. Some people who suffer from obesity decide to

have treatment to reduce the size of their
stomach. Do you know why?

 6. 24 Copy and complete the sentences in your
notebook. Then, listen and check:

a) The system breaks down big food
molecules into small pieces, called .

b) The salivary  in your mouth produce saliva,
which softens food and breaks down .

c) Protein digestion starts in the .

d) Nutrients pass into the  from the
intestine in a process called .

Understand, apply and reason

Unit 2

Learn more: Types of digestion

Digestion is the result of two different processes: mechanical
digestion and chemical digestion. Mechanical digestion begins
in the mouth and ends in the stomach. While chemical digestion
starts in the mouth but occurs mainly in the stomach and the small
intestine.

Mechanical digestion

Mechanical digestion consists of cutting up and grinding the food
and then mixing it with digestive juices. Our teeth and tongue,
and contractions of the digestive tract carry out this process.

When the walls of
the stomach and the
intestines contract,
the food moves
through the digestive
tract.

Chemical digestion

Chemical digestion transforms
the big molecules from our
food into simple molecules
called nutrients, which our
cells can easily absorb.

Digestive juices carry out
chemical digestion.

The importance of brushing your teeth
If you want to chew your food well, it is important to look after your teeth.

Inside your mouth there are microorganisms that feed off food that is
stuck between your teeth. This is why it is very important to brush your
teeth after every meal. Using dental floss every day is a good way to
eliminate food from between your teeth.

Why do you think there is such a difference between the two pictures?
Does it have to do with food? Does it have to do with hygiene? Does it
have to do with age? Reflect on your answers.

healthy teeth unhealthy teeth

New vocabulary
grinding: breaking down by pressure carry out: perform; do
between two surfaces stuck: not able to move

CONTRACTION

b What are the two types
of digestion?
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Know your body / Use digital resources

Find and define:
• artery
• vein
• capillary

• atrium
• ventricle
• leukocytes

• plasma
• erythrocytes
• platelets

Understand how the circulatory system is
involved in the function of nutrition.

The structure of the heart

The heart

The heart is the organ that pumps blood around the body.

The walls of the heart are made of muscular tissue and
it is about the same size as a fist.

The heart is divided into four chambers:

• Two upper chambers called atria. They receive blood
from the veins.

• Two lower chambers called ventricles. They push out
blood through the arteries.

The heart is divided into two parts by a wall (septum).
There is an atrium and a ventricle on each side of this wall.

The blood on the left side of the heart contains more
oxygen than the blood on the right side.

The two parts of the heart are connected by a valve,
that lets blood pass from the atrium to the ventricle but
stops it from returning.

b Which chambers push blood out of the heart?

What are blood vessels?

Blood vessels carry blood around the body. There are
three types:

The circulatory system

The circulatory system consists of the heart, blood vessels
(arteries, veins and capillaries) and blood.

a What are the different parts of the circulatory
system?

All the connected
capillaries form a network.
This network takes blood
to the cells and then takes

it back to the heart.

left
atrium

right
atrium

right
ventricle

left
ventricle

wall

valve

valve

Veins take blood from
the capillaries to the
heart.

Arteries take blood
from the heart to
the capillaries.

Capillaries are very small blood vessels with very thin walls.
They are located at the ends of arteries and veins.
Capillaries connect arteries and veins together and they
reach all the cells in the body.

25
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 7. How many types of blood vessels are there?
What are the differences between them?

 8. What is the function of platelets? Find out how
they make blood clots.

 9. What happens to the number of leukocytes
when we have an infection? Why?

10.Sometimes we see media campaigns that
motivate us to give blood.
Search on the Internet about one of these
campaigns. Are there situations when you
should not give blood?
Find out what happens to the blood after it is
donated.

Learn more: Blood

Understand, apply and reason

Blood is a thick, red liquid that consists of blood plasma and three types of cells:
erythrocytes, leukocytes and platelets, which float in the blood plasma.

Erythrocytes
(red blood cells)
There are more
erythrocytes than
any other cell in our
blood. They have a
disc-like shape and they
are red. They transport oxygen
from our lungs to the cells in
our body, and carbon dioxide
from our cells to our lungs.

plasma

t mainly consists of water. It
lso contains dissolved
nutrients from the digestive
tract, which are taken by the
blood to all the cells.

Leukocytes (white blood
These cells are actually
transparent, and they defen
our body against illness.
They do this by producing
chemical substances that
destroy microorganisms.
When we have an
infection, the number of
leukocytes in our body incr .

Platelets
These are very small cells that
act when our blood vessels
break (haemorrhage).

When this happens, the
platelets bond with other
substances to form a blood
clot and stop the

haemorrhage.

Unit 2

To find out more

about blood, go to:

www.tiching.com/7

76
21

7

New vocabulary
fist: closed hand
blood clot: solid mass of blood

c What are the three types of cells in blood plasma?
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Know your body / Use digital resources

Blood circulation

A double circulatory system

Blood always travels along the same path through blood
vessels, following a closed circuit.

This is a double closed circuit, because the blood
circulates twice through the heart to return to the starting
point: once, when it goes to the lungs during pulmonary
circulation, and again, when it goes to the rest of the
body during systemic circulation.

a What are the two types of blood circulation?

The circulatory system takes nutrients and oxygen to all the
cells in the body and takes waste substances away from
the cells.

PULMONARY CIRCULATION

SYSTEMIC CIRCULATION

In the lungs, the blood releases
carbon dioxide and picks up oxygen.

2

From the lungs, the blood
returns to the heart through
the pulmonary veins and
enters the left atrium.

3

Types of circuit
In the pulmonary circuit, the blood flows
between the heart and the lungs. In the
systemic circuit, the blood flows between
the heart and the rest of the body.

Finally, the blood passes
from the right atrium into
the right ventricle, and
flows towards the lungs,
and pulmonary circulation
starts again.

7

The blood from the
capillaries travels to the
small veins and then on to
the biggest veins, the
venae cavae. The blood
then enters the heart in the
right atrium.

6
From the aorta, the blood

goes through the arteries,
which get smaller and
smaller, to the capillaries,
where it releases oxygen and
picks up carbon dioxide.

5

In systemic circulation, the
blood passes from the left
atrium into the left ventricle
and out through the aorta,
the biggest artery in the
body.

4

Learn about the function of the heart.

Diagram of blood circulation

Find and define:
• pulmonary circulation
• systemic circulation

• aorta
• pulmonary artery

26

In pulmonary circulation,
the blood leaves the right
ventricle and goes to the
lungs through the
pulmonary artery.
The pulmonary artery
branches into small blood
vessels called pulmonary
capillaries. Here, gas
exchange occurs.

1
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Learn more: How does the heart work?

Unit 2

11. Make a fact sheet about the heart. Include a
drawing and a description about what it looks
like, its structure, and how it works.

12. The venae cavae and the pulmonary veins take
the blood to the heart. Which atria are they
connected to and what does the blood in these
veins contain?

13. Calculate how many times your heart beats in
one day and in one week.

14. Where does blood go when it leaves the heart
via the left ventricle? And where is it going when
it leaves the heart via the right ventricle?

15. 37 Correct the following sentences in your
notebook. Then, listen and check.

a) Blood circulates three times.

b) Our lungs deposit oxygen in our cells.

c) The aorta carries blood without oxygen.

Understand, apply and reason

Find out more about

the heart at:

www.tiching.com/7

24
52

4

The heart pumps blood into the arteries every time one of its
muscular walls contracts. Each contraction of the heart is called a
beat. In young people, the number of beats per minute is usually
between 70 and 90.

When the heart relaxes, in a
process called diastole, blood
passes from the
veins into the
atria and
the process
starts
again.

Then, the ventricles contract
in a process called ventricular
systole, and they
pump the
blood into
the pulmonary
artery and
aorta.

Blood enters the atria from the
veins. The atria contract and
pump the blood into the
ventricles.
This
movement
is called
atrial
systole.

1 2 3

The sounds of the heart
If you listen to someone's chest, you can hear the sounds their heart
makes.

In each cardiac cycle, there are two sounds.

You can hear the first sound at the beginning of ventricular systole,
when the valves that separate the atria from the ventricles close.

You can hear the second sound when the process of diastole begins.
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The respiratory system Understand how the
respiratory system is involved
in the function of nutrition.

The organs of the respiratory system

The respiratory system consists of the respiratory
tract and the lungs.

What is the respiratory tract?

Our respiratory tract connects our nose and our
mouth to our lungs.

The respiratory tract includes the nostrils,
pharynx, larynx, trachea and bronchi.

The bronchi are two branches at the bottom of
the trachea. They divide into smaller branches
(bronchioles) inside the lungs.

a  What parts form the respiratory tract?

What are lungs?

Our lungs are two spongy sacs inside the ribcage.
The right lung has three lobes and the left lung
has two.

Inside the lungs, the bronchioles divide into
millions of microscopic sacs called pulmonary
alveoli, which is where gas exchange occurs.

b Where does gas exchange occur in the lungs.

In the lungs, the bronchioles
and the blood vessels divide
into smaller and smaller
branches until they reach the
pulmonary alveoli.
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alveoli
(section)

capillariespulmonary
alveoli

air

28

The pharynx controls
food and air passing

through it.

left lung

left bronchus

The larynx contains
our vocal chords.

The diaphragm separates
the thoracic cavity from

the abdomen.

Nostrils warm and
clean the air we inhale.

right lung

mouth

right bronchus

The trachea connects the
pharynx and the larynx

to our lungs.
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16. Put the following words into the correct order to
show the passage of air into your lungs:

larynx – bronchus – mouth or nose – trachea
pharynx – pulmonary alveoli

17. Draw a diagram showing the parts of the
respiratory system. Label the diagram and draw
some arrows from the nose and mouth and
ending in the lungs. You can colour in the
different parts using different colours if you wish.

18. Our lungs are two very lightweight organs.
Why is this?

19. What happens to your breathing after doing
physical exercise? Do you know why this
happens?

20. Is there a way of increasing the quantity of air
we inhale?

21. Breathing is an involuntary process. Can we
consciously stop breathing?

Understand, apply and reason

Exhalation
When we exhale,
our diaphragm
and intercostal
muscles relax.
As a result, the
chest cavity
around the lungs
becomes smaller.
The lungs shrink
and push out
the air inside
them.

Inhalation
When we inhale, our
diaphragm contracts
and moves down.
At the same time,
the intercostal muscles
contract and move
up inside the thoracic
cavity. As a result, the
cavity around the lungs
gets bigger. This allows
the lungs to expand and
air can enter them.

we
inhale air

the intercostal
muscles
contract

the diaphragm
contracts

we
exhale air

the
intercostal

muscles relax

the
diaphragm

relaxes

Find and define:
• pulmonary

alveoli
• bronchus
• diaphragm

• inhalation
• exhalation

The movement of our lungs

The exchange of gases in the pulmonary alveoli
occur when we inhale and exhale using our lungs.
Our body does these movements involuntarily.

The diaphragm and the intercostal muscles help
the lungs to move.

The diaphragm is a big flat muscle which separates
the thoracic cavity (thorax) from the abdomen.
It is located under the lungs and it is connected
to the thoracic cavity and the spinal column.

The intercostal muscles are located between the ribs.

c Where are the diaphragm and intercostal
muscles located?

New vocabulary
shrink: reduce in size
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40 Know your body / Adopt healthy habits

Learn about…

Gas exchange

Airflow

Air enters our body through the nose and flows
through the respiratory tract until it reaches the
lungs.

Oxygen from the air passes from the lungs into
the blood.

At the same time, carbon dioxide passes from the
blood to the lungs. The lungs then expel this gas
via the respiratory tract.

a What gases are involved in respiration?

Our nose cleans and
moistens the air we breathe
so that when it reaches the

pulmonary alveoli, gas
exchange can occur

more easily.
Learn how gases are exchanged

in respiration.
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red blood cells
carry carbon

dioxide blood capillary

red blood cells
carry oxygen

CARBON
DIOXIDE

OXYGEN

blood with more
carbon dioxide

than oxygen

pulmonary
alveolus

blood rich
in oxygen

Gas exchange between an alveolus and a capillary

Find and define:
• oxygen
• carbon dioxide
• cell membrane

• energy
• cellular respiration
• harmful

Gas exchange when we inhale and exhale

The exchange of gases between our body and the
outside air occurs in the pulmonary alveoli.

Oxygen from the air reaches the alveoli and
passes into the blood through the blood
capillaries that surround them.

At the same time, carbon dioxide passes from
the blood into the alveoli and it is expelled
from the body via the respiratory tract. The carbon
dioxide travels in the opposite direction to that
of the oxygen.

Red blood cells are located in the blood
capillaries. They pick up oxygen and release
carbon dioxide.

b What is the difference between the blood that
reaches the alveoli and the blood which leaves
them?

29
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Gas exchange during cellular respiration
Cellular respiration

As we have seen, blood containing oxygen leaves the
lungs, passes through the heart and then flows around
the body via the capillaries.

Oxygen reaches all the cells in the body through
the capillaries.

In the cells, the oxygen combines with the
nutrients from food to produce the energy that
our cells need.

We call this process cellular respiration.

Carbon dioxide is released into the blood during
cellular respiration because it is harmful to the
cells. The blood takes the carbon dioxide back to
the lungs and from there it is expelled into the air.

c What is the difference between the blood that
reaches the cells and the blood which leaves
them?

Rooms with poor ventilation
If the concentration of oxygen in the air that we
breathe decreases, it is more difficult to get
the oxygen that our body needs.

This is why we should avoid poorly ventilated
spaces.

It is important to ventilate our homes
every day by opening the windows.

body cells

capillary
cell membrane

blood

CARBON
DIOXIDE

OXYGEN

New vocabulary
moistens: makes a bit wet

22.Explain the flow of oxygen and carbon dioxide
in the pulmonary alveoli.

23.The blood that enters the alveoli has no
oxygen. Is this statement true or false?

24. 30 Complete these sentences in your
notebook. Then, listen and check:

Oxygen passes from the pulmonary to the
 blood cells in your bloodstream. It enters all

Understand and explain

the cells in your body and combines with  to
produce the that your cells need.

25. 31 Listen to the descriptions. Write down the
things that are being described.

26.What are the health effects of air pollution in
cities?

27. Search on the Internet about carbon dioxide
poisoning. Give an example of when it can
happen. How can we prevent it?
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The end of
each nephron
is connected
to an arterial
capillary.
The waste
products pass
from the
blood into the
nephrons.

Find and define:
• excretion
• waste
• urine
• bladder

• mineral salts
• urethra
• sphincter
• dialysis

The urinary system

Excretion happens when the body eliminates waste
products from the cells. The main excretory organs are
the kidneys, which form part of the urinary system,
and sweat glands that also excrete harmful substances.

a What are the main excretory organs?

The urinary system

The urinary system expels waste products carried by the
blood from the cells.

The urinary system consists of the kidneys, the ureters,
the bladder and the urethra.

b What does the urinary system do?

How do our kidneys work?

We have two kidneys, located above the waist, on each
side of the spinal column. Kidneys have a bean-like shape
and they are about the size of a fist.

Our kidneys extract water and waste products from our
blood, which are excreted from the body as urine.

Urine is produced in the kidneys by microscopic tubes
called nephrons, which help to filter the blood.

At the end of the nephrons there is a funnel-shaped
chamber, which collects all the urine.

c What do our kidneys do?

Excretion

kidney

ureters

urethra

bladder

renal vein

renal artery

nephrons

clean blood

blood
with waste

matter

ureter

32
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Dialysis
Some people's kidneys do not work properly so they have to
connect to a dialysis machine to stay healthy.

A dialysis machine receives the blood from the patient and
eliminates the waste substances. It returns the cleaned blood
to the patient.

The process of dialysis also eliminates other toxic substances
from the body, such as urea, which is a harmful nitrogen
compound.

Patients have to receive
3 or 4 sessions of dialysis a week.

Learn how waste substances are expelled
from our bodies.

The path of urine out of our bodies

The urine produced by our kidneys goes to two tubes
called ureters (one for each kidney), which empty into
our bladders.

The bladder is a hollow, elastic, muscular organ in the
lower part of the abdomen. Urine from the kidneys
collects here.

A muscle called a sphincter closes the bladder's exit to
prevent urine from escaping, but when the bladder is full,
the sphincter relaxes and the urine goes out through a
tube called the urethra.

In males, the urethra ends in the penis; in females it
ends in the vulva, in front of the vagina.

d What is the bladder?

e What is the name of the tubes that lead to the
bladder? And the one that leaves it? Where does this
tube end?

28.To find out more about your kidneys,
go to: www.tiching.com/776243:

a) How much blood do your kidneys
filter in one day?

b) Your kidneys release hormones.
What function do they have?

c) How does blood enter your
kidneys? And how does it leave?

d) What do we call the clusters of tiny
blood vessels that filter the blood?

Web detectives

29. 33 Correct these sentences. Then, listen and
check:

a) There are three kidneys in our bodies.

b) Inside the bladder we can find nephrons.

c) Nephrons filter water.

d) The ureters take urine to the heart.

e) The bladder stores gases.

30.Write a description of the path urine takes from
when it is formed to when it is expelled.

31. What is the difference between the blood which

enters the kidneys and the blood which leaves
them?

32.What happens to a person whose kidneys do not
work properly? What medical treatment do they
need to stay healthy?

33. Our kidneys are continuously filtering the blood
which flows around our body. However, urine
is only usually expelled every few hours.
Can you explain why this happens?

34.The urethra is longer in men than in women.
What is the reason for this?

Understand, apply and reason
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44 Know your body / Adopt healthy habits

Learn about…

Diseases related to nutrition and how to prevent them

Digestive system

orexia and bulimia are eating disorders,
ich cause the sufferer to reject food or

eat too much. It is important to receive
treatment from a psychologist or a
psychiatrist.

od intolerances occur when part of the
stive tract rejects certain components

of the food we eat. The most common food
intolerances are caused by lactose and gluten.

Obesity occurs when a person's diet contains a big
quantity of sweet and fatty foods.

A healthy diet is important for all the systems in our
body not just the digestive system.

We should eat a variety of different foods which give
us the energy we need to carry out our daily activities.
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Circulatory system

and strokes are caused by
n obstruction in one of the arteries that
surround the heart or which take blood
to the brain. When the cells stop receiving
oxygen, they start to die.

clerosis is a disease which is caused
the build up of fatty deposits such as

cholesterol on the interior walls of the blood vessels.
This causes the walls of the blood vessels to get harder
and can lead to slow circulation, thrombosis,
haemorrhages and even death.

We should follow this advice to prevent circulatory diseases:
control your blood pressure, do not smoke, avoid eating
animal fats and exercise at least three times a week.

Find and define:
• intolerance • obesity • allergy
• heart attack • pneumonia • kidney stone

34

a What does a healthy
diet consist of?

b How can we prevent
circulatory diseases?
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35.Find out if anyone in your family has suffered from
any of the illnesses mentioned on these pages.

a) Which member of your family was it?

b) Did they recover from the illness?

36.Does anyone in your family smoke? What
advice would you give them?

37.The law prohibits people from smoking in
public places. Do you think this law is
necessary? Give reasons for your answer.

38.Carry out a survey among your classmates to
find out how much physical exercise they do
every day. Ask them what exercise they do and
how long they usually spend doing it.

Understand and explain

It is impossible to prevent all the respiratory illnesses that exist.
However, it is important to maintain some healthy habits such as
breathing in through the nose, not smoking, and ventilating your home.

Respiratory system

re are a lot of infectious diseases of the respiratory
, which can affect our health in different ways.

The most common respiratory illnesses are
pharyngitis, the flu, pneumonia and bronchitis.

Asthma causes the bronchial tubes to become
ower and get clogged, which makes it difficult

o breathe. Some types of asthma are caused
by an allergy to a specific substance.

To help your kidneys work properly, it is important to
drink lots of water and not consume too much salt.
By doing this, the kidneys can filter the blood more easily.

Urinary system

ney failure occurs when the kidneys cannot filter
d clean the blood properly and waste substances

accumulate in the body. It can be temporary or
permanent.

Kidney stones form when crystals grow from the
ineral salts found in urine.

Kidney stones collect in the urinary tract and cause
intense pain as they can stop urine from leaving the body.

c What is asthma?

d How can we help our kidneys
to function well?
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Apply the scientific method / Adopt healthy habits

I understand the ingredients of a healthy meal

A healthy diet is essential to maintaining our bodies in good
health. To eat healthily, we should eat a variety of foods
during the day and enjoy every meal.

Design a healthy menu

Which foods do I need for a healthy meal?1

Number of daily, recommended portions
of each food group

Cereals 4-6

Fruit 2-3

Vegetables 2-3

Dairy products 2

Meat, fish and other foods
containing protein

2

Cereals

Food made from cereals give

us energy. We often make

these foods from wheat.

Fruit

Fruit and fruit juice contain water,

sugar, fibre and vitamins.

Meat, fish and eggs
This group also includes pulses.
Meat, fish and eggs contain a
lot of protein.

Milk and dairy products

These are very nutritious foods

because they contain protein,

sugar, fat and vitamins.

Vegetables
Vegetables contain vitaminsand vegetable fibre. It is goodfor you to eat them raw.

1 piece of fruit
1 glass of milk

5 sardines

1 handful of
sesame seeds

1 portion of pasta
1 portion of

mashed potato

Examples of portion sizes:

We can divide food into five major groups,
depending on the nutrients they each contain
and their functions.

35
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Unit 2

How do I prepare a healthy daily menu?2

To find out more

about healthy eating
go to:

www.tiching.com/7

89
86

1

1. First, copy the table below into your notebook and complete it with the
different foods that you would like to eat for each meal or snack.

2. Use the examples of portion size on page 46 to calculate approximately
how many portions you will need of each type of food.

3. When you finish the table, check that your diet follows
the daily recommended portions guide.

4. If the number of portions is less or more than the recommended
amount, adjust your calculations.

5. Finally, it is important to remember to enjoy meal times. Think about
the best way to prepare the food you selected.

39.Name an industrial process that eliminates
microorganisms from milk.

40.Do you know how we get melons and
watermelons without seeds? Find out.

41. Do you consider cooking to be an artistic
discipline? Justify your answer.

42.Knowing that 1 gram of carbohydrates provides
4 kcal, 1 gram of proteins 4 kcal and each gram
of fat 9 kcal, calculate how many kcal you
consumed in a meal containing 100 gram of
macaroni, a fillet of 120 gram and two spoonfuls
of olive oil on top.

Apply what you know. STEAM activity
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Meal Food Group Portions

Breakfast

Morning snack

Lunch

Afternoon
snack

Dinner

My healthy diet by

New vocabulary
raw: not cooked
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Challenge accepted!

Apply the scientific method / Resolve problems together

What does physical exercise do to
our breathing and heart rate?
Your heartbeat is the contraction of your heart to
pump blood to your lungs and the rest of your
body. This blood carries oxygen and nutrients to
all the cells in your body.

Physical exercise helps us to be healthy and
strong. However, for this to happen we need more
nutrients and oxygen so that our heart can beat
faster and we can breathe more quickly.

Plan. What do we have to do?

a. Get into groups of four. Each member of the group will have
a different responsibility: one member of the group will do
some physical exercise. The second and third members of
the group will count the number of heartbeats (heart rate)
and respiratory cycles (breathing rate) of the pupil doing
the exercise. The last member of the group will be in charge
of the stopwatch and will write down the results.

b. Measure the heart and breathing rate of the member just
before and immediately after he or she does the physical
activity. Some examples of physical activities are: running
in a race, rope skipping for three minutes or going up
and down a flight of stairs quickly for five minutes. After
finishing the activity, measure the person's heart and
breathing rates, and then again, after 5, 10 and 15 minutes.

c. To calculate the breathing rate, count the number of times
the person inhales and exhales for one minute.

Activity guide

1. What is your pulse rate, also known as heart rate?
Do you think the number of heartbeats changes with
physical exercise?

2. What is your respiratory rate? Does the rate change
when doing physical exercise?

Watches and sports bracelets
Today, there are watches and sports
bracelets with a built-in heart rate
monitor that can measure one's
heart rate per minute.

To measure your classmate's pulse
manually, lightly press an area of the body
where an artery passes, such as the inside
of the wrist on the thumb side, or the right
side of the neck just under the jaw. Count
the number of beats you feel for
60 sec
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Unit 2

49

Develop. How do we do it?

a. Copy these tables into your notebook, write down
the results from your experiments and then answer the
questions:

Group
Heart rate

while resting
Heart rate

after exercise
Heart rate

after 5 minutes
Heart rate

after 10 minutes
Heart rate

after 15 minutes

1

2

3

4

5

Group
Breathing rate
while resting

Heart rate
after exercise

Heart rate
after 5 minutes

Heart rate
after 10 minutes

Heart rate
after 15 minutes

1

2

3

4

5

b. Which classmate has the lowest respiratory rate and
heart rate? Are they the tallest in the class, the lightest,
etc?

c. Which of your classmates took less time to reach the
same heart and breathing rates as they had before
doing exercise?

d. Who recovered faster, those who do regular sports
activities or exercise or those who do not do any
physical exercise?

Evaluate. What did we learn?

3. What are the benefits of doing regular physical exercise?

4. After seeing the results of this activity, will you
incorporate physical exercise to your daily activities?
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Check what you know

50

3. Write a short text about the following:

• The food you eat with your family. Write what you usually have for
breakfast, lunch and dinner, and what your favourite food is.

• You should include the following words: vegetables, fruit, meat,
cereals, milk and eggs.

It is important to brush your teeth after every meal.

You should eat fruit and vegetables every day.

Isotonic drinks help you to recover mineral salts after you sweat.

Smoking is harmful to your health and to those around you.

Exercise is good for our heart.

High blood pressure is an important risk factor.
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1. 36 Copy and complete the sentences in your notebook. Then, listen and check:

a. The digestive tract is a long tube which goes from your to your .

b. The digestive gland that produces bile is called the .

c. The intestine is about seven metres long.

d. The actions of our teeth and , and contractions in the digestive
help the process of mechanical digestion.

e. is the most important meal of the day and allows us to do our
morning activities.

f. Blood returns to the heart through the .

g. Our heart has four chambers: two and two .

h. Air enters our lungs during the process of and leaves our body during .

i. is produced in the kidneys and expelled from the body via the .
It consists of water and waste substances.

2. Which body system do these statements refer to?

Official exam-style
activities

Remember to go to the Gym to do some exercises! click!
click!
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Now I know… Unit 2

What do you know?

Choose the best answer for you:

I can… Yes No

identify the organs of the digestive system and the phases of digestion.

identify the heart, blood and blood vessels and their functions.

recognise the function of the lungs and respiratory tract.

understand how the kidneys are involved in nutrition.

value the advantage of a healthy and balanced diet.

recognise why exercise is important for the health of our circulatory and
respiratory systems.

How did you learn it?

Think about what you know:

– How did you learn what you know? What did you do to remember it?

– Where and when can you use this knowledge outside school?

– What things do you think you will not use because they are difficult
or complicated for you?

Think about what you do not know:

– Is there anything in this unit that you do not understand?

– Is there anything you find difficult to remember? Are you confused
by anything in the unit?

Make a plan!

– Think about the parts of the unit you do not
understand. What can you do to try and understand
them?

– Think about the actions you need to take to help
you learn better and write them down.

– You can make your plan in the form of a table.
Put the activities you plan to do on different
days to learn about the organs and organ systems
involved in nutrition.
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Evaluate how difficult
it was for you to do each activity.

Then, do the corresponding
star activities.

Evaluate your work

I am happy
with my work.

I need more
practice.

I am very happy
with my work.
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Basic conceptsOrigin and evolution

 2. Cellular respiration is often confused with
pulmonary respiration. In your notebook,
indicate which definition belongs to each one:

a. Exchange of oxygen and carbon dioxide in
the pulmonary alveoli. Oxygen enters the
blood and carbon dioxide is expelled into
the air.

b. Oxygen combines with nutrients from food
to produce the energy that they need,
and harmful carbon dioxide is released from
cells into the blood.

1. Copy and complete the following table:

 2. Answer the following questions:

a. What is the function of the
heart?

b. What part of the heart
receives blood low in
oxygen?

c. What part of the heart
pumps blood high in
oxygen to the rest of
the body?

1. Match:

 2. Identify the five numbered parts. What is the
function of each one?

1. Complete the following statements:

5

1

2

3

4

Location Function

kidneys

ureters

urethra

nephrons

a. Nutrition involves the system, the ,
the and the systems.

b. The large intestine is and than the
intestine.

c. The large intestine absorbs from
food, juices and salts.

d. The system expels products
carried by the from the .

platelets

red blood cells

white blood cells

Cells that stop
a haemorrhage.

a

Cells that defend
the body against
illness.

c

Cells that
transport
oxygen.

b

5

4

3

2

1
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Unit 2

Analysis and conclusions

 3. Read the following text carefully:

a. Value the generosity of organ donors, who make make life
possible for people who need specific organs.

 3. Match the definitions to the names of parts of the body
on the right:

a. They transport oxygen to our cells.

b. They extract water and waste from our blood.

c. A muscle that closes the bladder's exit.

d. The liver and pancreas are examples of these.

e. The two lower chambers of the heart.

f. Oxygen enters the blood from these.

 3. Look at the drawing and answer these questions:

a. What structure does the drawing represent and what
function does it have?

b. What gas in this structure must be expelled?

c. How does the blood differ in the blood vessels painted
blue from those painted red?

d. How does oxygen travel from the nose to the alveoli?

Dialysis and organ donations

Our kidneys work like a waste collection and disposal system.
They remove excess fluids and waste products from the blood
in the form of urine. If the kidneys stop working properly,
waste products build up in the blood, causing serious health
problems.

1) kidneys

2) accessory glands

3) ventricles

4) sphincter

5) red blood cells

6) lungs
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