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Lesson 1 : Levels of Organization

Cells are the basic units of structure and function in the human body, as they are in all living
things.
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Unicellular organisms ~ 43lal) 3aa 5 ciliill)
Unicellular organisms are made up of only one cell that carries out all of the functions
needed by the organism, . Unicellular organisms include bacteria, protists, and yeast.

multicellular organisms LAY dasia Ciliilsl)

multicellular organisms use many different cells to function

Multicellular organisms need many
different types of cells to carry out
the same life processes. Each of
these special types of cells has a
different structure that helps it
perform a specific function. Humans
have many different types of cells
with different jobs, such as blood

cells that carry oxygen and nerve blood cells
cells that transmit signals to all
parts of the body. Cell

nerve cells

differentiation is the process by
which cells become specialized in
order to perform different functions.

There are 4 basic types of tissue:

Epithelial tissue refers to groups of cells that
cover the exterior surfaces of the body, line
internal cavities and passageways, and form
certain glands. Connective tissue, as its name
implies, binds the cells and organs of the body
together. Muscle tissue contracts forcefully when
excited, providing movement. Nervous tissue is
also excitable, allowing for the generation and
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Figure 18.4 Types of animal tissues



propagation of electrochemical signals in the form of nerve impulses that communicate

between different regions of the body
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Tissues types in the plants : <lall 8 dawl) ¢ gl

They differentiate into three main IF -

types:. lall b daual) ¢ il

Dermal tissue covers and v v l
prOteCtS the plant The ground Dermal Tissue \Qround Tissuer Vascular Tissue

tissue serves as a site for
photosynthesis, provides a
supporting matrix for the vascular AR B
tissue, and helps to store water
and sugars.
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Organ:

Organ — a group of tissues precisely arranged so that they can work
together to perform specific functions. Examples include: Liver, Brain,
stomach , lungs, skin , eye , ear, heart .
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Organs of plants

The plant body is divided into several Leaf
organs: roots, stems, and leaves. The (Cross Section)
leaves are the primary photosynthetic =,
organs of plants, Similar to the other
organs of a plant, a leaf is comprised
of three b asic tissue , including the
dermal, vascular, and ground tissue .

» Dermal Tissue

* Ground Tissue

* Vascular Tissue

organ system

in organ system is a group of organs that work together to perform a certain function in an
organism'’s body. Humans and other mammals have many organ systems.
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Examples of Organ Systems s\>Jl (il puwas 5\9 658>V o aliol

The human organ systems are:

Skeletal solaoll jlo=Jl -Muscular sla=ll ;lp=)l - Circulatory s,9 Ml ;le=)l -
Respiratory csewsii! o=l -Digestion system  swouagll ;lp=J|
Urinary ws=>1=V1 5=l - Nervous  swas=ll ;lp=Jl

Plant Organ Systems. Vascular plants
have two distinct organ systems: a shoot
system, and a root system. The shoot
system consists stems, leaves, and
flowers and fruits. The shoot system
generally grows above ground, where it
absorbs the light needed for
photosynthesis.
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Organisms :

Humans—and other complex multicellular
organisms—have systems of organs that work

together, carrying out processes that keep us alive. i )
The body has levels of organization that build on Niscet ‘Sidssaliady  PIAnEbBods
@ po> each other. Cells make EXAMPLES OF MULTICELLULAR ORGANISMS

up tissues, tissues make
up organs, and organs make up organ systems.
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Living Cells Tissue Stomach Digestive System Human
Living cells Different tissues Different organs Different organ systems
group together to form group together to form group together to form group together to form

a tissue an organ an organ system an organism



Lesson 2 : structure and support

Muscle tissue is composed of cells that have the special ability
to shorten or contract in order to produce movement of the body
parts. muall 48 5a Jal (e by 358 Ll LA (e 4358 Aliaal)

muscle cells contain mitochondria to produce energy

muscles allow for movement of the body , but they do not work alone
. brainstorm and write or illustrate what other systems help the body

move . G AY auadl ekl pa ) sbailly (S) ansaldl 48 a0 e Cilianll

Joints are the areas of the skeletal structure where two or more bones meet to create mobility
while ligaments are bands of fibrous tissues that connects to bones, holding them together at
the joint
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Relaxation Contraction

Muscles and bones act together to form levers

( simple machine) .

Movable Joints

sity of Waikato. All rahts reserved Load

Ball and
Socket
Pivot
Joint Juaiall Description <<l Example 4Ll
pivot joint allows one bone to Neck , lower
Hind® rotate around another. | arm below
hinge joint allows back and forth Fingers,
movement like the elbows,
hinge of a door. knees
ball-and- allows the greatest Hips and

socket joint range of movement of | shoulder
any movable joint.
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- Help you to sit up, stand and raise your arm
- Protection — the bones of the skeleton protect the internal
organs and reduce the risk of injury on impact. For example,
the cranium protects the brain, the ribs offer protection to
the heart and lungs, the vertebrae protect the spinal cord .
- Bones produce blood cells and store calcium .
Ll elac V) calaed)l JSedl allae andi - Alaall —cle ) )3 ad 5 Caggll g ulall e dlaclug
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A hydrostatic skeleton is a structure found in many soft-bodied organisms. It consists of a
fluid-filled cavity, which is surrounded by muscles . muscles help the organisms move by
pushing the fluid in different directions . such as flatworm , sea anemones and earthworm.
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External support hard outer coverings provide support and protection for many animals .
sometimes called shells , these outer coverings support animals such as crabs , snails and the
scorpion shown to the down . a thick , hard outer covering that protects and supports an
animal’s body is called an exoskeleton .
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The three main types of muscle include:

RS

Cardiac muscle cell

o oy, )

Skeletal muscle cell

Smooth muscle cell

Skeletal muscle

oabinll (gl cdlias

Cardiac muscle
lal) edlas

Smooth muscle
sladall EOLLnl)

the specialised tissue that is
attached to bones and allows
movement. Skeletal muscles
are under our conscious
control, which is why they
are also known as voluntary
muscles.

et aldaall Jga COLl) o
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the muscle specific to the
heart. The heart contracts
and relaxes without our
conscious awareness.
SECEIE- TEWIENEL O
Lo} ¥ a5 5

located in various internal
structures including the
digestive tract, Smooth
muscle is arranged in layered
sheets that contract in waves
along the length of the
structure. Another common
term is involuntary muscle,
since the motion of smooth
muscle happens without our
conscious awareness.
Sl 8 aa g il c Ul
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Roots :

- absorb water and minerals and transport them to stems.
- anchor and support a plant,
- store food.

There are three basic types of root systems in plants:

Taproots (i)l il Prop roots 4scla jsda Fibrous roots 4éd s
Taproot systems feature a additional small roots above | many small branching roots
single, thick primary root ground

examples of common roots : _s3all (e 4255 A8l

- Carrot and Radish ( use as food - can grow to new plant)
- Sugar : sugar stored in the roots of sugar maple trees over the winter is converted to
maple sap in the spring, also farmer make maple syrup .

Stems : (3!

The primary functions of the stem are to support the leaves; to conduct water and minerals to the
leaves, where they can be converted into usable products by photosynthesis; and to transport these
products from the leaves to other parts of the plant, including the roots.

There are two main types of plant stems: herbaceous stems and woody stems.

Woody stems (253l &Ll herbaceous stems (siall (3Ll
Found in the trees, shrubs | Found in the soft and green plants




Lesson 3 : Obtaining Energy and Removing Waste ?
How does Digestion system work? =gl jleall Jany cas

Digestion is the process of mechanically and chemically breaking down food into
substances for absorption into the bloodstream.

Leaiay O pall Sy Aasesy 3 g ) pladal) a3 o Jan BilaS 5 A0S clliles

Mechanical Digestion: Mechanical digestion refers to the break down of food into
digestible particles, mainly by the teeth. s e <l ja ) aladall audads oo 2Kl dolenl)

Chemical Digestion: Chemical digestion refers to the process by which compounds
with a high molecular weight in the food are broken down into small substances

that can be absorbed by the body.
el JBA (e Lgnaliaiial (el e liil) (any an yraal iy o ) aladall (e 5 sl adadl) ) gai 1 o8 4ilasS)) dlenll

The mouth is the beginning of the digestive tract.

After you start eating, you chew your food into pieces

that are more easily digested. Your saliva mixes with

the food to begin to break it down into a form your ?:S
body can absorb and use. When you swallow, your

tongue passes the food into your throat and into your
esophagus.

s Gl by Glall O3 (o ol el 5 ko ) Al s ) el e bl e« il ) lalall Ji

Oesophagus

(/yomh . The esophagus is a muscular tube that connects the pharynx and
i stomach

Bazall g dl;lbda.alo‘gmc o il ss ol
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It contains two sphincter muscles that PERISTALSIS
control the opening and closing of the tube,
esophageal functionThe function of the .
esophagus is to deliver food from the 4
pharynx to the stomach through involuntary
muscular contractions

known as peristalsis.

O () 3]s o 8 JeSaT 5 peale Gilme e (5 sing o5 el
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Area of
contraction [\

Food bolus |
[

3

Area of
( relaxation

Stomach: The stomach is a J-shaped organ that
digests food. It produces enzymes and acids (gastric
juices). This mix of enzymes and digestive juices
breaks down food (chemically) so it can pass to
your small intestine.

i JSG e gme e 3 ke sarall Basall) palaall s cilay 331 il aledall auagy
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Small intestine: In the small intestine, food is broken @R
down into liquid and most of its nutrients are ﬁ i i
absorbed. The waste is passed on to the large | \ \

intestine. |

Stomach

Intestinal villi are tiny, finger-like
projections made up of cells that
line the entire length of your
small intestine. Villi absorb
nutrients from the food you eat an d then shuttle them into your
bloodstream

i a4 A0 pualial) aliea (aliaiel oy il ) 388N eleal] 8 alakall Jlaty sAEEN) cleal)
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Large Intestine

Small intestine

Large intestine: The main job of the large intestine is to absorb most of the water

and produce hard waste .
) Sl (ks 3 ge () cdlaill Jsat g elal) (il Adadil) clasd)



Urinary System

The excretory system is a It is a system that removes

excess and unnecessary materials Renal Arery
Kidney
From the organism, in order to help maintain homeostasis > iéé

within the organism and prevent damage to the body. It is
responsible for the removal of metabolic waste as well as -
other liquid and gaseous waste in the form of urine.

e Llaall Jd sacluall @lld g ¢ Al QIS ey g pall jee 5250 30 2 sall #1 )AL & 68 oUa3 58 qwinaryBladder
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Renal Vein

Urethra

The urinary system includes the kidneys, ureters, bladder and urethra. This system filters your blood,
removing waste and excess water. This waste becomes urine.

3t JSa Ll AL 550 51 dlmil) o alilly ol e i o sl g 5 dal il Adial) 5 Glallall s S cpm 0055 N al) el
How do plant bodies obtain energy and get rid of waste ?

¢ Gl (e (ald g 48 e clilall Juass Cas
Food , water and oxygen are three things you need to survive . some of your organ
systems process these materials , and others transport them throughout your body .
like you , plants need food , water and oxygen to survive . Unlike you , plants do

not take in food . most of them made their own .
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reactions that convert light energy , water

.and carbon dioxide into the food | 7 b TN
/

Leaves are the major food — producing _PHOTOSYNTHESIS
organ of plants . this means that leaves 4D

are the site of photosynthesis . Dl iy\ ( (e . a}
Photosynthesis is a series of chemical /4/ :

energy molecule glucose and give off a
oxygen . Glucose moves out of food — A Y s

making cells , enters a tissue called
phloem , and flows to all plant cells then

break the sugar and release energy .
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Like animal bodies , plants also require water to
survive . After water enters a plant’s roots , it moves
into a tissue called xylem . Water then flows inside
xylem to all parts of a plant . like you , plants produce
water vapor as a waste product . Carbon dioxide ,
oxygen , and water

vapor pass into and out of plant through tiny openings in leaves .
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Lesson 4 : moving Materials

How Do the plants transport materials ?

What is transportation in plants?

Transportation in plants refers to the movement of water and minerals from the roots to different parts of the
plants. It also includes the movement of the food prepared by the leaves to the entire plant.

bl o 3ad 8L SV e 13 JUES) dadly S ¢ Gl o) al (8L ) ) s3ad) e calaall 5 elall a5 iay ) 8 JEsY)

How is the food transported in the plants?

Food is transported through the phloem in the plants. In the transportation process, the energy from ATP is
utilized to create osmotic pressure that helps in transporting food from higher concentration to lower
concentration.

TS5 J8YI Ol (W58 8 (AW S e 53 sans) Jarall 38y yhay eladl) Aol 8 clail) 8 o laad) Qs
How is water transported in plants?

Water is absorbed from the soil

through root hair cells. Water 0 ‘
moves by osmosis from root cell ) 1 ° \ Waterand
o Water and 0 . Food
to root cell until it reaches the minerals > °<
xylem. It is transported through ", [ e
the xylem vessels up the stem to One-way only o 11 endfwall_s with
the leaves. It evaporates from the ol | @ pertorations
leaves (transpiration). Eﬂend walls Ll 5
etween cells }; : < [{
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How are the gases transported in the plants?

Gases are exchanged between the plant and the atmosphere Trq nspirqﬁon
through the pores of the stomata in the leaves. The stomata

contain guard cells that open and close. For example, carbon »
dioxide enters the cave because the plant needs it in the process of v
photosynthesis, and oxygen gas comes out of the plant.
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Respiratory system: 4ill jlgall

The respiratory system is the network of organs and tissues that help you breathe. |
o) e aelid anal) 8 Al 5 eliac V1 (e 405 g il Sleal)

Parts of the Respiratory System il jleall ¢l jal

g \ Ethmoid —=s=\\
e Mouth Al Vigy
e Throat (pharynx) Gl ),
e Windpipe (trachea) :::‘
43 gl Anadl)

Diaphragm sl laall

e Lungs ¢

e Bronchial
tubes/bronchi «=dll bl
i) sell

e Bronchioles 4l sl el

Bronchioles

e Air sacs (alveoli)
38 sl Dy sl
e Capillaries sl &l el

How Do We Breathe?

Breathing starts when you inhale air into your nose or mouth. It travels down the back of your
throat and into your windpipe, which is divided into air passages called bronchial tubes.

A el ol Caadlil 8 g o5 i sl Al 5 (1l ) il 5 ) (e ) sl Jaty

As the bronchial tubes pass through your lungs, they divide
into smaller air passages called bronchioles. The bronchioles
end in tiny balloon-like air sacs called alveoli.

Cancill 228 5 40 sedl Camdl) cansi jral O jaa g 85 A sed) Canll Cal]
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The alveoli are surrounded by a mesh of tiny blood vessels
called capillaries. Here, oxygen from inhaled air passes into
your blood. After absorbing oxygen, blood goes to your heart.
Your heart then pumps it through your body to the cells of your
tissues and organs.

Alveoli Structure and Function

Deoxygenated
blood

Airin
and out

_-?% 7
V4

blood

Capiliary  peg blood cell
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As the cells use the oxygen, they make carbon dioxide that goes into your blood. Your
blood then carries the carbon dioxide back to your lungs, where it's removed from your
body when you exhale

dolee I8 7z A (3 0 3 gry 8 aall 3 Jaad 53 () 50 ,SI) T 3 8 ) (8 CpannSY) LAY 22305 Ladie
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Inhalation and Exhalation 3 5 (el

Inhalation is a part of breathing where the air is taken
into the lungs by the contraction of respiratory
muscles and diaphragm. Exhalation is a part of
breathing where the air is drawn out of the lungs by
the relaxation of respiratory muscles.

When you breathe in, your
diaphragm pulls downward,
creating a vacuum that causes a
rush of air into your lungs.

Chest contracts

The opposite happens with
exhalation: Your diaphragm | 1 tung
relaxes upward, pushing on your :
lungs, allowing them to deflate.

Diaphragm Diaphragm relaxes

contracts

Inhalation Exhalation

aladl claally i) Jlead) CBliae Galil 3 yk e Gl ) ol sedl Ja Cua (Tl (e 6 G 58 Gagll
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circulatory system: s_sal jgad!

The system that contains the heart and the blood vessels and moves blood throughout the body.
What does the circulatory system do?
The circulatory system’s function is to move blood throughout the body.
Camall o) 3l A8 1) aal) J5 o gy oyl leal)

The circulatory system also helps your body get rid of waste products. This waste
includes:

D e bl 8 ae by Ll (5 5all Sleall

. Carbon dioxide from respiration Inside a
(breathing). Hg:ﬁhy

« Other chemical byproducts from
your organs.
« Waste from things you eat and
drink. &R

Heart

Heart: <lThis muscular organ works to pump blood throughout your body via an
intricate network of blood vessels.

Arteries : ¢ 2 These thick-walled blood vessels carry oxygenated blood away
from your heart.

Veins : 33,8% These blood vessels carry deoxygenated blood back toward your
heart.

Capillaries: 4l <=l These tiny blood vessels facilitate the exchange of oxygen,
nutrients, and waste between your circulatory system and your organs and tissues.



How does the circulatory system work?

Blood vessels along with the heart and
lungs circulate blood continuously through
the body. The heart's lower right pumping
chamber (right ventricles«Y) (i) sends
low-oxygen (oxygen-poor) blood to the
lungs. Blood travels through the
pulmonary trunk (the main pulmonary
artery). The heart then sends the
oxygenated blood through the arteries
from the lungs to the heart's left atrium
(upper heart chamber)..

ARTERY
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What are different between open circulatory and closed circulatory systems ?

(a) An open clrculatory system (b) A closed circulatory system

Heart <——

Hemolymph in sinuses
surroundlng organs

vessels in
each organ

Dorsal  Auxiliary |
(main heart)

A \n\\\\"\““'
\

Ventral vessels

Open Circulatory System Closed Circulatory System

The blood directly bathes the organs | The blood circulates within

and tissues. dau¥l s slac) jaiy aal) closed vessels. ae Y & adll s
3 il 4 seall
Blood flow is slow. Blood flow is rapid.

Organisms with OCS: Snails, clams, | Organisms with CCS: Humans,
cockroaches and spiders. squids, cats, earthworms




Bird and mammal hearts have four chambers (two atria and two ventricles).

fish hearts have two chambers (one %) @ @@ K

atrium and one Vent“CIe). FISH AMPHIBIAN REPTILE MAMMAL

A frog, which is an amphibian, has a
heart with three chambers (one ventricle
and two atria),
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Lesson 5 : Control and information processing

What Is the Nervous System?

The nervous system includes the brain, spinal cord, and a complex network of nerves. This system
sends messages back and forth between the brain and the body.
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The brain is what controls all the body's functions. The spinal cord runs from the brain down through
the back. It contains threadlike nerves that branch out to every organ and body part. This network of
nerves relays messages back and forth from the brain to different parts of the body.
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What Are the Parts of the Nervous System?

The central nervous system
includes the brain and spinal
cord.

Brain

The nervous system is made up of the central
nervous system and the peripheral nervous

system: The peripheral nervous

system includes all the

nerves in the body. Spinal cord

e The central nervous system includes the
brain and spinal cord. ssaxll el
o Ssll il glaall e (35S 5 (5 S el

Mervas

e The peripheral nervous system includes
the nerves that run throughout the
whole body.
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How Does the Nervous System Work?

The nervous system uses tiny cells called neurons to send messages back and forth from the brain,
through the spinal cord, to the nerves throughout the body.
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Billions of neurons work together to create a communication

network. Different neurons have different jobs. For example, sensory /C/;z /Uf
. . : N\ S agm S [

neurons send information from the eyes, ears, nose, tongue, and skin J. ( X \\<\

~ 4

7\

7 / -

to the brain. These connections make up the way we think, learn, :
move, and feel.
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How does your body receive information ?

Your nervous system enables your body to receive , process , and react to information about
your environment . your nervous system is constantly responding to many different types of
stimuli . however , your body has to receive a stimulus before it can respond to one..
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The senses : (sl )

The sensory system is the part of your nervous system that detects of senses the environment
. @ Human uses senses such as vision , hearing , smell, taste , and touch to detect his or her
environment . there are also other senses, such as your sense of balance and sense of
direction .all parts of the sensory system have special structures called receptors that detect
stimuli . Each of the senses uses different receptors .
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Taste and Smell : ~3 5 3530 humans have hundreds of

different receptors for detecting odors . odors are

molecules that are detected by chemical receptors

called chemoreceptors . chemoreceptors on your
tongue detect chemicals in foods and i
drinks . chemoreceptors on the
tongue are called taste buds .

—.Smell
Receptors
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the chemoreceptors in your nose and mouth work together to help you smell and taste foods
. these receptors send messages to the brain . the brain then processes the information about

the smell or taste and results in an immediate behavior or a memory
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How does your body receive information through touch ?

Touch : the touch also Pressure

special receptors that ;&

detect mechanical inputs Skin

\ V) 3

in the environment . e . : Q LA e
. . - iy = ~}v
receptors in your skin can 3 > \ . ey
. RN R
detect temperature, pain Cell body == Cortex system

and pressure .. just like the

other senses , touch receptors send messages to the brain where information is processed and
memories ae created . if you touch something hot and burn your hand, you’ll re member
how it felt
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How does your body receive information through sound ?

Hearing : the vibration of matter creates mechanical sound waves that travel
through air and other

substances .
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sound waves that enter the ear are detected by = gy e
auditory receptors . as waves travel within the
ear , they are amplified, or increased, and
move hair cell. The hair cell send information

about the sound waves to the brain . the brain

Cochlea




processes information about the loudness and tone of the sound , and you hear . in addition
to detecting sound waves , the inner ear also helps you maintain balance .
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How does your body receive information through sight ?

First, light passes through the cornea (the clear

front layer of the eye). The cornea is shaped
like a dome and bends light to help the eye
focus.

Some of this light enters the eye through an

opening called the pupil . The iris (the colored

part of the eye) controls how much light the
pupil lets in.
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Next, light passes through

the lens (a clear inner part of the
eye). The lens works together
with the cornea to focus light
correctly on the retina.
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Retina
Photoreceptors

= THE BRAIN
\V] Oy

Electrical Optic
Impulses Nerve

When light hits the retina (a light-sensitive layer of tissue at the back of the eye), special cells
called photoreceptors turn the light into electrical signals.

These electrical signals travel from the retina through the optic nerve to the brain. Then the

brain turns the signals into the images you see.
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Parts of eye Function

Cornea 4u 4l | eThe front transparent part of the sclera is called the cornea. Light enters
the eye through the cornea.

Iris 4as 3all The colour of the iris actually indicates the colour of the eye. The iris also
helps regulate or adjust exposure by adjusting the iris.

Pupil Epn| A small opening in the iris is known as a pupil. Its size is controlled with the
help of iris. It controls the amount of light that enters the eye.

Lens 4wwazl) it changes its shape to focus light on the retina. It becomes thinner to
focus on distant objects and becomes thicker to focus on the nearby
objects.

Retina «<uill | Itis a light-sensitive layer that consists of numerous nerve cells. It converts
images formed by the lens into electrical impulses. These electrical
impulses are then transmitted to the brain through optic nerves.

a

Bending of the
plant towards light

Plants respond to their environment in a variety of ways. The response of an organism,
plant stimuli include light, gravity, water, movement of the sun, and touch.
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