General Biology (I)

(Welcome to the golden age of
biology! There has never been a
more exciting to teach and learn

about life. Reading the newspaper or
watching the news reminds us daily
that the subject of biology is woven
into the fabric of our society as never
before. As the pace of biology
discovery accelerates, so does the
number of ways that it touches our
lives. Medicine, agriculture,
forensics, ecology, psychology,
history-these are just a few of the
subjects to which biology has made
significant contribution in recent
years. Through Biology, Concepts &
Connections, we are privileged to
help instructors educate the next
generation of “citizen scientists”).

Adapted from Essential Biology, by Campbell et al.
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Chapter 1 Biology: Exploring Life
Js¥) ) SLal) GilLiiSu « sLaY)

PowerPoint Lectures for
Biology: Concepts & Connections, Sixth Edition
Campbell, Reece, Taylor, Simon, and Dickey

Lecture by Richard L. Myers
Copyright © 2009 Pearson Education, Inc. Translated by Prof. Dr. Nabih A. Baeshen




Introduction: Getting Acquainted with Biology
sbat) ales iy p2dlf 1 JAda

u Biology is the science of life in all its living forms, plants, animals
and microorganisms including man

Ulgazdly wluidl \8 aliow sl 8,W auwl)> ple 98 o)l plc =
VbVl 1S9 aaud )l lilSlg

= The term “Biology” derived from bios = life and /ogos = science
ale sl fogos s3ia A Dios : (Sl s (el (e (§a “Biology” flhaay

= Living organisms have many attributes that distinguish them from
non-living objects

dall e LY co L8 i Cilia Bany Aoal) CliilS)) juailg m

= It comes in the first place the characteristic of adaptation: the
innate fitness of an organism for its environmental condition

iyt cad Glall Al sl o i) Saiud) g sl g S daa g% Al 3 by
Lgd g (Al Adiy

= The leopard is an excellent example of an organism adapted to its
environment

Ailigy e CiuCial) GASY da (Jlia b yal) pall)  m




— It survives because of adaptations to its environment
Al & ‘G:‘Sﬂ iﬁa ;G,\M b\hﬂm —

»

— Examples are coat camouflage and hunting and
climbing ability

Gladl) o 4508 9 sama A8y pha g (g gall) o) A I ALLf ey —
— Adaptations are the result of evolution
sobll oo Al iy —
— [Evolution is the process of change that transforms life
W& ga g Ak Lgw LSy Al Gl Lgple jshadall il dples oo jokalll —
— Biology is the scientific study of life

Blaall dyalell Al il g sliall e —
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THEMES IN THE STUDY OF BIOLOGY
sha¥l ale A du all cle guda ga

* Organization is another important attribute of living organisms that define
the themes in the study of biology

sLall) ale 3 Ll jal) Cile guda ga 2283 Lgy Al sl Aaly 5 AT A dgeiaail) m

Constituents of living organisms are organized in several levels of increasing
complexity best described as a hierarchy of life

Blall oo sgd) anlaitl) Lt Clua g Juad) aacil) (pa Bl Jia iy glena (& doad) CillilS) il gSa 305

= Atoms are organized into molecules = organells = cells = tissues
=organs =systems =organism = population = community =
ecosystem = biosphere
sy & b pdes Gl & B ke slae] & i PAE aluae < aligja b @A) 05 -
$ 9> Baa & (i plla
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1.1 In life’s hierarchy of organization, new properties emerge at each level
Blaadl i) o dagliia (B (5 glwa JS die Baa Clda gl

= Life’s levels of organization define the scope of biology

sla¥l) ale Jlaa Slad) cil giue 4o glaia Cinal

— Life emerges through organization of various levels
AANA Al il glonall (pa da glaia VA (pe Bladl Ladi —

— With addition of each new level, novel properties
emerge—called emergent properties

AL cldeally Ui ot Baas ciliea LT yaa (5 gl d8La) JS aa —
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1.1 In life’s hierarchy of organization, new properties emerge at each level
3@‘&,\3\\)—6M‘9&@5wd5439343é9&h)@23
= The upper tier is a global perspective of life
L V15 Sl Ao slall Jalddl ) slaal) Sladl i) ya da gliia (pa Lilad) ABudal) Jici

— Biosphere - all the environments (ecosystems) on Earth that support
life

o N o lall deeal) (A Lakaiy) clin) JS — g gl DAY —

— Ecosystem - all the organisms (communities) living in a particular
area
Aima ddhaia B (el Al A4S GLHSY e cilelaad) JS — Al aUB3)
— Community - the array of organisms (different populations) living in
a particular ecosystem
Ot (i alaS (B (fad Al (Adlida) jildad) ddlidal) ciliils)) Js — dslapdl —

— Population - all the individuals of a species only interbread with
each other within a specific area

dipa dllaia b Ja8d agiv Lasd (92 ) 3 2a) o) £ gil) 31 81 JS — 3 ppdal)  —




1.1 In life’s hierarchy of organization, new properties emerge at each
level

Blaadl i) e daghiia 8 (s giwa JS die Bata Cliua gl

= The middle tier is characterized by the organism, an individual
living thing, which is composed of

10 S A Al 28N sa g GASIy Blad) o)y daghiia (e o g Aldal) (atis m

— Organ systems - have specific functions; are composed of
organs

sliac| (e Cillis g sasae ciilla g Lgt — dg gucanl) B Jgal! —
— Organs - provide specific functions for the organism
GRSl Badae Gl g a3 — slacy —
— Tissues - made of groups of similar cells

dginall LAY (pe 4o gana ope 4isSa — Al —
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1.1 In life’s hierarchy of organization, new properties emerge at each level
Blall i) e daghile B (g glua JS IS Baaa cilhua g

= Life emerges at the level of the cell, the lower tier, which is
composed of

1O oSE (AN g AR Lgliag Blal) i) o da glila (o Lial) dBual)
— Molecules - clusters of atoms
A (e g — Gl —
— Organelles - membrane-bound structures with specific functions
3adaa cailds g culd ddlie S|y — Gluas  —

— Cells - living entities distinguished from their environment by a
membrane

[ [ w et ¥ “w | y .,

Atoms are organized into molecules = organells = ues =organs =
systems =organism = population = community = ecosystem = biosphere

s baa &= Au il = dolay & B pde e LS
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1.2 Living organisms interact with their environments,

exchanging matter and energy
Adlal) 5 3alal) Jalils Lgilin A dad) cllilsl) Jolit

= Life requires interactions between living and nonliving
components

dall 8 g duall Lgili e (p e slal) ket =

— Photosynthetic organisms provide food and are called
producers

Gladliall Al g s 13d) (Jgdall eUy) ciliils A8 —

— Others eat plants (or animals that profit from plants) and are
called consumers

GilSlgtanally G g (clilbll) o i clilga o ol ) clibdl) Jo o AY) o —

= The nonliving components are chemical nutrients required for life
Bliall 4y ) gl ApilaasS Auilde 31 ga (8 B ke dpall e ciligSall
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1.2 Living organisms interact with their environments,

exchanging matter and energy
ABal) g Balall Jalidy Leilin aw dad) cullilsl) Joldms

= To be successful, an ecosystem must accomplish two things
O (3 O Y () AU Lol (ghat
— Recycle chemicals necessary for life
slall g g pa Clyglasl) poxidale) —
— Move energy through the ecosystem
(i) aUAL) DA ABUal) el s —
— Energy enters as light and exits as heat
Bl AS 7 Al ¢ guaS A8 JAxi

gl lpailiad aaf o A Gl dall Gl Bl b alaas 8134
Glabeall e 4 juadi Al

All of this is the result of practicing Metabolism, which is an important
characteristic of living organisms distinguishing them from non-living ones
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1.3 Cells are the structural and functional units of life
JFEN 0 A8 gl g L) calaa g LAY

= Form generally fits function

ALb ol) pa Lagas JSAY quulil;

— By studying a biological structure, you determine what it does
and how it works

MMJWMASJMSJJ’&JM&JJMU‘M@J&‘u.\S\JAM ‘_QAA\M\JJA —
TR

— Life emerges from interactions of structures
dal Al Ay oldl) cuS) il o cMe LEY) Alaa pa Slaad) LaS —

— Combinations of structures (components) provide
organization called a System

u\;ahl.g.&y&ﬁ\yu\d\u\ (M\g&\uh\g&d\) uSI Al Cpe de gana JSES —

ek
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1.3 Cells are the structural and functional units of life
slaal ua 445 6l) g eliul) Cilaa g LMAL
= Two distinct groups of cells exist
LAY (pa 8 jan (LiS gara 22 g5 m
< Prokaryotic cells 81l Al gl DA -

— Genetic material is not surrounded < dhlas & 4 ) ) 3alal)
ss9% by a nuclear membrane

)

— Simple and small oty g b piua
— Bacteria are prokaryotic 81 g3l A g Ly sl
“* Eukaryotic cells 3) gil) A88a LA -
— Genetic material is surrounded by a iy Adalae 45 ) 6l Balall
XXX a nuclear membrane

— Possess organelles separated by membranes
a Bk sl C lalli Apiely dblase cluze Al —

— Plants, animals, and fungi are eukaryotic
31 i) Afda iy gadll g i) gaall g cliall)  —
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Prokarxgtjc cell

Eukaryotic cell
3) gil) A88a 404
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Contrasting the size and
complexity of
prokaryotic
and eukaryotic cells
LOA) (e 1Beil) g aaad) ol

e ”

31 53l) A8 8a g ) gal) A

Nucleus 3/

(contains DNA surrounded
by nuclear membrane)
(4333 dﬁi,\bh.al.hui& gﬂaﬁ
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EVOLUTION, THE CORE
THEME OF BIOLOGY

sba¥) ale 2 5a ga gkl
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1.4 The unity of life: All forms of life have common features
48 yidia ciliua Ll 48U84Y W ) gaay BLaT) - BLad) Bas g

* DNA is the genetic (hereditary) material of all cells
LAY JSI A0 ol Batal) ga LAl
— A gene is a discrete unit of DNA

Uall (e 83paa Baag 0o Bk Cuadl —
— The chemical structure of DNA accounts for its function
A%duds g Uall leasSl) cu ) dasy —

— The diversity of life results from differences in DNA structure
from individual to individual

AY a8 e Uall qus 5 8 ClBERY) (a5 gl £ gl il —
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Nucleus_ 8) gl DNA Ll

DNA: The genetic material
450 5 610 Bakal) = LAY

) - )
(@) DNA double helix
E9e Gl

2 (- D P @O OB - IO >

(b) Single strand of DNA
3 da Lo Jay 3




1.4 The unity of life: All forms of life have common features
48 yidia cliua Lgd 48l84Y W ) gaas BLad) = BLad) Baa g

All living things share common properties

”

48 jida jaUaa el dad) cliilsl) JS m
Order - he complex organization of living things
dpal) ciliilsll dnal) el — aUBY -

Regulation - an ability to maintain an internal environment consistent
with life

Blat) ae Afulite Lla00 Aoy o dBdlaad) o 5 akad) — aa -

Growth and development - consistent growth and development
controlled by DNA

i) skl g gall) dun g (Gaeuli B Lal) aSad — Aadadl jglailly gadll —

Energy processing - acquiring energy and transforming it to a form
useful for the organism through metabolism

u'é,-,&\ ;\.MJLAA.' u.\lS.UZ\.aéL: 3)\9&3%\9}3\9&5@\ QMS)—:@LH\ :b.ib.n —_



1.4 The unity of life: All forms of life have common features
A yidia Cliia Lt AdlIR Al W ) guay Bliad) ¢ Bluad) Baa g

= Common properties continued _alaall 2t
4s yldall

— Response to the environment - an ability to respond to
environmental stimuli

) & figall e 308 — Al dglaia) —

— Reproduction - the ability to perpetuate the species
£ sil) Jls) e kel — AWK —
— Evolutionary adaptation - acquisition of traits that best

suit the organism to its environment
Ay aa iU Ll i) bl ciluis) — (g ohatll i<l —
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Some important properties of life
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Some important properties of life
Lall Clda

ausdl G JS S
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e plll @ apin LS
Z 0,5 (il cswas il
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All living things exhibit
complex but ordered
A Organization, as seen
~ in the highly ordered
tructure of a sunflower
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Some important properties of life
dalgd) slal) clia (jan,

JUial) S (Ao i ) gabiiany
s Bl s A a Jyaad
ABdial) anl) AaS anlatiy
a5 Ladie 43 A
Y e B 0a da

A adll a3y jal) (320
8 all ey Laa 1Y) 4
81 5gd) Al Al Bail 30
For example, a jackrabbit
can adjust its body
temperature by regulating
The amount of blood
flowing through its ears.
when the rabbit’s body
temperature rises, more
blood flows through the
vessel in its ears, allowing
excess heat to be released

aaal) Ligl) s
il A il
Lgalai Ll AdSfal) ading o Y
agaad) & aly Aol
Blaad) 4 ) sl gy (panday (Al
The environment outside
an organism (a living thing)
frequently changes,
but mechanisms regulate

-
.

to the air. NS . oy the organism’s internal
(2) Regulatlon é‘:‘u‘ environment, keeping
om0 2200 P e, it within limits that

sustain life




Some important properties of life
dalgd) slal) clda (jan,

ciliall B dsa gal) il glaal)
Y JAn Al A5) el cilaag)
(A A sLY) G il glaall
riadl ) ghail) g gaill Jalad) aSas
Jail) 7 leaal (g Loy cillilsl) Js 8
Information carried by genes —
the units of inheritance that
transmit information from parents
To offspring — controls the patterr
of growth and development in all
organisms, including the
P s e Nile crocodile

(3) Growth and development
| ,okuillg g0ull
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Some important properties of life
Lall clda

(4) Energy processing
aslbll q:dlao
Metabolism gauVi

Llgadyg Adlhal) el i
Blaad) il g JS (g5l
Organisms take in energy
and transform it in
performing all of life’s
activities

JSU Ladie JUial) Jasms
dSand) all 13
:\...,\.‘11.:\.4,355\ PETBA ?&"‘5‘“
S Y st L ‘-uml\
lalanl) g didadil) ¢
(o) dpilsassl
Fro example, when this
bear eats the fish, it will
use the chemical energy
stored in the fish
to power its own activities
and chemical reactions

(metabolism)




Some important properties of life
2 e — dalgd) slal) clia (jan,

iad | Wlisol) UL JS Gasxiawi
All organisms respond
to environmental stimuli

625Lo Wi (9l2i Jbiodl Juuww sded

U Lxiw| AL LLlwon Oluinzl]
oo 8,uindl boud 9dg shviudl ,igol)
Fro example, a Venus flytrap

closes its trap in response
A to the environmental stimulus
of an insect landing on it

(5) Response to the enwronment
Coopright © 2000 Poasson EuSation, . q " I ' l MI




Some important properties of life
el old| Lilko yosu

Wb sy Guo Al OS] uss
¢ Lpiw i Lpiulo>g @) M
Syobluwo¥l Wbl 1D Jios
0 a0 S\ox) Sy oS Sl
slad] 9 goll joinmny ,ilsidUg
B-JUIVRY
Organisms reproduce their
own kind, by producing
offsprings. This emperor
Penguins is protecting its baby.
By reproduction survival of
the specie, not extinction,
is achieved

(6) Reproduction il




Some important properties of life
o)l oldl Uil yosy

o Nk o Y

UMl pas il (e
Reproduction underlies the
capacity of populations to
change (evolve) over time

slic] Soy JUodl Jauww (w9
Sl ppidl jzdl w9 pbo
LS o] oo @ (Sl
g9l bov Sl @ sl bygkos
Sl e 6,28 o and
Fro example, the appearance
of the pygmy seahorses
has evolved in the way
that camouflage the animal
in its environment

(7) Evolutionary adaptation (s skl il




1.5 The diversity of life can be arranged into three domains

* The three domains (groups) of life
s ((galaa ) pllge 30 dlia
— Bacteria - prokaryotic, and most are unicellular and
microscopic
Ay 9 AR Bam g ()9S La Bale g ¢ B 6 At gl — Ly Sl —
— Archaea - like bacteria, are prokaryotic, and most are
unicellular and microscopic
L) (L Ll Ay pgaa o AR B g ¢y 0S5 La Bale g ¢ 31 o) Aol — Cilgdlag) —

— Eukarya - are eukaryotic and contain a nucleus and
organelles

cluas g 5198 Lgd of Bl A88a LA — 31 gdl) B8
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The three domains of life

Sl sl pllge

Domain Bacteria

Lyl plle

Bacteria (multiple kingdoms)
((65a=i0 llow ) LSl

Domain Archaea
wluladl plle

/’)/ » e J ‘
Archaea (multiple kingdoms)
(ddain llow ) LS, VI

Domain Eukarya

Protists (multiple kingdoms)
(65150 Ulow ) WLV

Kingdom Fungi
wl,lbsell asloo

sl wlinis> plle
B BE V78

Kingdom Animalia
Ailgaxdl aslowll




THE PROCESS OF SCIENCE
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1.7 Scientists use two main approaches to learn about nature
w\z\éﬂw)ggﬁe)hﬁw‘e&u‘

* Two approaches are used to understand natural
causes for natural phenomena

A o<l ) glall Ampdal) i) agd! ARy la Aia

— Discovery science - uses verifiable observations and
measurements to describe science

alall g gl e gite Ciluld g cilaaline asiioy — () AN aladl —

— Hypothesis- based science - uses the data from
discovery science to explain science

alad) W 8 gy 1) Clill) addiey — ((ANVEY) = (ALEEWNYI) g,axﬁ\z\ aladl —
(il alall 4d)) dale ) puudl aa of Glld g ) R0
— This requires proposing and testing of hypotheses
W L) g dpda ) 580 allady Wby —
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1.7 Scientists use two main approaches to learn about nature
dagudal) 4d pal disd y (piily sl plalad) andiic)

= There is a difference between a theory and a
hypothesis

duda Bl g Ag BN oy (398 Aia

— A hypothesis is a proposed explanation for a set
of observations

MALMMIAY\GAJA‘UAMAJu\MM\w@MCJmMUA ‘LVAJSM _
s Liiall Wy yuis ‘,d\u.m)l

— Atheory is supported by a large and usually
growing body of evidence

u.\sM\Mﬂ\@awéﬁﬂ\f\ﬂd\ﬂwh\y\gﬂdé&.\ou}a‘\d#‘ —

AA\JMJJASMMAA}AMM\UJ;H‘,A;C&h‘@ﬁ\wchw\uJM\
< laatl MJQA.AJ\ alay) Y
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1.8 With hypothesis-based science, we pose and test hypotheses
dadn Al p0a0 g (B gil duda Al o adiaall alally

= We solve everyday problems by using hypotheses
il Al aladialy 4 gil) LilSLiia Jad =

— An example would be the reasoning we use to answer the
question, “Why doesn’t the flashlight work?”

“ ¢ gl LIS Jary Y 1D 7 Jigad) e AladU daadiod oA Juladl) Al JUa

— Using deductive reasoning we realize that the problem is either the
(1) bulb or (2) batteries.

-2 o glaall -1 G La) AdSdal) o) i jad (ol 38Y) alall) ALY glalal) aladiady  —
o2l Y ol ) peall Abiadal) Alay) 2 odb g ¢ Ay )
— The hypothesis must be testable
LA AL dud 81 (0% o) AN —
— The hypothesis must be falsifiable
(JUa)) aaall g qudsill ALU8 dada 81 01085 0 AN —
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Jary ¥ (gl aldsl)

| By alad) Jlie

(o

An example of
hypothesis-based science

¢ o geall GLASH Jany Y 13Lal

dadal) Ay

YL

4 )l = gl

&%

Observations

Snr..d\
2o

Question

Hypothesis #1: Hypothesis #2:
Dead batteries Burned-out bulb
Sad ¥ A el S oY) Al il Mycw‘;@m\t@aﬂ\

“.

Prediction: Prediction:
Replacing batteries Replacing batteries
will fix problem will fix problem
A s Ja 1 o Clhuaall judd da s S
AiaY Jas el Jas

Vi o

Test prediction Test prediction
O s gy S

L \
y 4

Test falsifies hypothedliest does not falsify hypothesis
oal Y iy JLay) oal AR S Y LAY
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1.8 With hypothesis-based science, we pose and test hypotheses
Cilial 8Y) a0 g 81 g Jiludd ol j38Y) alally

*Another hypothesis: Mimicry helps protect
nonpoisonous king snakes from predators where
poisonous coral snakes also live

2 dabad) e Aslal) cutall) (SlSlaad) ) SE doluy 1 g AT il s
dalial) Ay sal) Gulall) Adima (S (il B L Jiba (e dlaal)

*The hypothesis predicts that predators learn to avoid
the warning coloration of coral snakes

Castaill &g jpdasll ol o) quiad ) galad Crae ilall by Gl YY) (gSi
Al yall
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1.8 With hypothes1s-based science, we pose and test hypotheses
dua il memﬂ\&sw\gdu

= Experimentation supports the prediction of the mimicry
hypothesis—nonpoisonous snakes that mimic
coloration of coral snakes are attacked less frequently

Ol (Sad A dabad) i el - BLSLaal) ) bl (&3l Ay o) o
slaie W Az e J8) duilaall um.m

= The experiment has a control group using brown
artificial snakes for comparison

e lia 4y Glald (A 9 4d JBall Aol A ganna 4y 0l Jarind —

— The experimental group is artificial snakes with the
red, black, and yellow ring pattern of king snakes

;\ijﬁ-\djujﬂﬁu\ﬂ\u\d‘\&l.uawl.u@‘\.mﬂ\@w —
Mﬁd\uﬂhﬂ\u\ﬂ\&.\w&a@\gm
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Copyright © 2000 Pearson Ecuaton, nc

Eastern coral snake (poisonous)
(plw ) N9 il vl y0ll Uil




Copyrign

1 © 2000 Pearson Ecudaton, Inc

Scarlet king snake (nonpoisonous)
(plw ju ) Sio,a)l sholl Ul




Artificial king snake that was not attacked (left);
artificial brown snake that was attacked by a bear
(right)

ol ¢ pgxpld Lo, pd elio B Slo VL (L))
WAl aox>ld selio v\ Ul
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Artificial king snake that was not attacked
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artificial brown snake that was attacked by a bear
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You should now be able to b L Jad te oY1 ,28

1. Describe life’s hierarchy of organization
Bladl il ya 4 gliia 7y 1
2. Describe living organisms’ interactions with their environments
Ll g dpal) cllilsl) Jold ¢ 4.2
3. Describe the structural and functional aspects of cells
AN AR 6 g S AN aggda 4.3
4. Explain how the theory of evolution accounts for the unity and diversity of life
o) £ giill g Jilail) gkl 4y BT puudl CiS i 4
5. Distinguish between discovery science and hypothesis-based science
(ALELY) — V) alall) (2l 38y e adinal) aladl g 80N aled) G (3243 5
6. Describe ways in which biology, technology, and society are connected
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