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Biology is studying life from the very small microorganisms (such as

bacteria) to the very large ones (such as humans and trees ... ects)
including their structure, function, growth, evolution, and distribution

Features of life sbadl yailad

saalin ye ol 3aaLin CilST o) gus LN 5 ) gl (e S JS dpal) S panals
el aladial ) Lgiaalia o lins L) g Ol g jaill 5 ] 2 llS 83 jaall cpally

e Lo Al Sl slad) ailiad adli

Ll Bas gl g ¢ S (S0 daa aplais Lall S ella :Organization aaidl -1
sl o slall (e Babaall Akl o2a JS
celae JSi 5l il 2l ) dad) il ki G sworking Jesdl -2
ad e il iy clleal) e ddadlaall d3al) oda Jysad alyy Al (g
sbal)
& Ay Al sl G ey 1385 :growth & development (<lilly saill -3
i Lavie Lgabual sl sale) 5 asa yi e 5 )il @llai g8 @llXS 5 canall
shall Al 5 alall JSal IS 4ulul) daudl s SE) creproduction sl -4
sapan 28 ) Wil g3y 1 A o) laall ga SN 5 dpad) LS (e L
2l e (R0)
Lonind Lty (8 Clgaiall ) Al QWIS jea cuniud iresponse alaiuy) -5
I FENE PPNV | P FRT LR EEY I P DR g N [T SO o
VL ) ge S8 G50 eyl
dall Gl gihaul g aodated Al leall ) oSl 0% - Adaptation <s3ll -6
Alnnd) il U8 (o Lele Lm g jiall ) puall g 530
Living beings include both the visible world of animals and plants, as
well as the invisible world of bacteria and viruses.
These characteristics can be summarized as follows:
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1- Organization: Organisms have an enormously complex
organization, and the basic unit of all complex systems of
life, is the cell.

2- Working: Living creatures can take in energy from the
environment. This energy, in the form of food, is
transformed to maintain metabolic processes and for
survival.

3- Growth and development. This means living organisms
not just getting larger in size, but also they have the ability to
rebuild and repair themselves when they are injured.

4- Reproduction. It is a fundamental feature of all known life,
and life can only come from living creatures. Reproduction
is the biological process by which new individual organisms
(offspring) — are produced from their parents.

5- Response. All living organisms respond to their
environment. When a finger’s of someone accidentally
touches something hot, almost instantly, he withdraws in
pain.

6- Adaptation. An adaptation refers to process by which an
organism becoming adjusted to the demands placed on it by
the environment.
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The foundation of biology as it exists today is based on four basic
principles:

1- Cell Theory: all living organisms are composed of cells. The cell is
the basic unit of life.

2- Gene Theory: traits are inherited through gene transmission.
Genes are located on chromosomes and consist of DNA.

3- Evolution Theory: it is any genetic change in a population that is
inherited over several generations. These changes may be small or
large, noticeable or not so noticeable.

4- Homeostasis: it is ability of an organism to maintain a constant
internal environment in response to environmental changes.
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The field of biology is very broad in scope and can be divided into
several disciplines. In the most general sense, these disciplines are
categorized based on the type of organism studies. For example, zoology
deals with animal studies, botany deals with plant studies, and
microbiology is the study of microorganisms, there are also
Biotechnology, Biochemistry, Anatomy, Histology, Genetics, Mycology,
Cytology. These fields of study can be broken down further into several
specialized sub-disciplines. Some of which include anatomy, cell biology,
genetics, and physiology.

These disciplines can be divided into many sub-disciplines: for example,
zoology can be divided into: Ichthyology, Ornithology, Entomology,
Mammalogy.

Genetics can be divided into: Molecular genetics, classical genetic,
population genetics.

Microbiology can be divided into: Virology, Bacteriology, Protozoology.
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It is same for plants and rﬁ.i'*(:'r'ékdlr'é]anism, classifications make their
studies easier. According to Robert Whittaker (1969), there are five
kingdoms:

1-

Monera Kingdom: it includes uni-cellular prokaryotic
organisms such bacteria.

Protista Kingdom: it includes uni-cellular eukaryotic organisms
or their colonies which do not form tissues.

Fungi kingdom: it includes eukaryotes such as yeasts, molds
and mushrooms.

Planate kingdom multi-cellular eukaryotes which mainly carry
out photosynthesis (green plants in at the present time).
Animalia kingdom: multi-cellular eukaryotes which they are
able to move (with some exceptions e.g. sponges) and
reproduce sexually.
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Zoology is the study of animals vrv’ﬁe'fﬁérmt‘hey live in the soil, air, or in/on
the water (fresh or salt).
In general, Animal kingdom can be divided into two large groups:

1) Vertebrates: it includes one phylum (called chordates) which
includes five classes: fishes, amphibians, reptiles, aves,
mammals.

2) Invertebrates: it includes the following phyla: sponges,
Cnidarians, flatworms, Annelid worms, mollusks, echinoderms,
and arthropods. Arthropods is the largest animal phylum and
can be divided into four classes: insects, crustaceans, arachnids,
and Myriapods.

Botany <l ale

lpailad dleinny Gy 8 Loy Sl Al jo ae Jalay 3l ale &5 58 (e g o8 Sl ble
e Lol 5 Al yal a1 Al o 5 ) Cagial (paaly LS Ay goa) GlasSl Lgiilee
Ll 5 del ) IS Akl o lall 3208 Clill ale Ay il s (oalae cadl aily dayd)

forestry z)all ale 4

Botany is a branch of biology that deals with the study of plants,
including their structure, properties, and biochemical processes. Also
included are plant classification and the study of plant diseases and of
interactions with the environment. The principles and findings of botany
have provided the base for such applied sciences as agriculture,
horticulture, and forestry.
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Humans depended upon plantsr as sources of food, shelter, clothing,
medicine, ornament, and tools. Today it is known that, in addition to their
practical and economic values, green plants are indispensable to all life
on Earth: through the process of photosynthesis, plants transform energy
from the sun into the chemical energy of food, which makes all life
possible. A second unique and important capacity of green plants is the
formation and release of oxygen as a by-product of photosynthesis.
Therefore, the oxygen of the atmosphere is absolutely essential to many
forms of life.
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some important questions that biologists attempt to answer

e How do animals with complex body plans develop from a single
cell?

e Why do many female animals exhibit mate choice?

e What adaptations those help animals to cope with life in hostile
environments?

e How do we best conserve rare and endangered animal species?

The study of biological systems at the cellular, and sub-cellular level,

Is key in understanding how organisms develop? How they respond to

their environment? and how the diseased state differs from the healthy

state?
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Cell biology is the study of cell structure and function, and it revolves
around the concept that the cell is the fundamental unit of life. Focusing
on the cell permits a detailed understanding of the tissues and organs that
cells compose. Some organisms have only one cell, while others are
organized into cooperative groups with huge numbers of cells. On the
whole, cell biology focuses on the structure and function of a cell, from
the most general properties shared by all cells, to the unique, highly
intricate functions particular to specialized cells.

https://manara.edu.sy/




D

oyl_aJl

‘glaj\eh:um.ad)s;&;ﬂ'ém: Aa g

LY ac i Al 4 gaal) dilaSl) IV 4da) d8la Al o e sl S -]
gl

o Sl Tl il e g A8 &)y ple e A8l e (e AT st K5 22
A2 LansSU e 1 8 30 ) e shaal) sty oS8 ) i

il Sl &y el A U gSa Al Al ) Sle Gl g i cuad S -3
138 o U 3ilai Al ol 3 Al sl e iy ciliall e § 5 5 (n g iS5 sla
LA (e Leligig ) Jilusl) e g Lends 20800 oda Ll i A Jil e
s AY

DlshY s Al sla 500 Al o oy JS Sy i s aa g Tyl 4
DNA Caelimis paill (e adlisall el jidll e 58y (5510 ALl 2381yl

P ENCIICTUS. I PP FENCE AR UR ERIC IR IS VO

Jaas ST G ks LA Jalas e )38 (e 3

There are several main subfields within cell biology:

1- One is the study of cell energy and the biochemical mechanisms
that support cell metabolism.

2- Another subfield of cell biology concerns the genetics of the cell
and its tight interconnection with the proteins controlling the
release of genetic information from the nucleus to the cell
cytoplasm.

3- Yet another subfield focuses on the structure of cell components,
known as subcellular compartments. Cutting across many
biological disciplines is the additional subfield of cell biology,
concerned with cell communication and signalling, concentrating
on the messages that cell gives to and receives from other cells and
itself.

4- And finally, there is the subfield primarily concerned with the cell
cycle, the rotation of phases beginning and ending with cell
division and focused on different periods of growth and DNA
replication. Many cell biologists dwell at the intersection of two or
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more of these subfields as our ability to analyse cells in more
complex ways expands.

(e Alal) cldde il Je Jlae b cyaall sl (Ka 38
A0l Al gl Wl 8 L pom e LSl 5 il a1 GiLEES)
.aging euel) ae 48 il llaall CaliSinl - -
Al R Joaladl A€ s R 5 pnd

sustainable fuels 258 sll (e dalxivua g 3ads gl il o gl

Ao geall alaill e 4l @l yaal) ol il s

Recent advances in cell biology are enabling cell biologists to:
e Detect, prevent and treat disease in both animal and plant
systems.
e Explore the processes associated with ageing.
e Improve the quality and quantity of important food crops.
e Develop novel and sustainable fuels.
e Assess the impacts of environmental changes on biological

systems.
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