ED Bewd @0 ) BB EELEIE DBYB BI DI

80 damd

@I2D I BIHO @EWEIE 0 6

D[V DI DA

6.1 EDecs YE» »m® T

1665 & @00 3 (Robert Hooke) @y 883 St@ienc e ¢eBdPss widmens’
BoE @@an edcws BoFuers 0 GE. 08 8 deum 0@ IC B@vws e
D @105 ¥y ©® RIC, eewc (CAlS) eces »® wim» cE

AL ‘_ -
6.1 TG - @010 VP, VY VDD WE GHBIBBW & BOE GRS eetE

BB ED @083 gerden DEL HBoSwent 0 CRIOS §50DTH BEH® WO
1838 2 &cBax3 (Schleiden), dois3 (Schwann) e detEs dbemd (Radolf
Virchow) 88=3 eewc 8¢ g acwed eesi ice m»H8x fdus mom cE.
@EHBE DILers’ B (B Worey Bued.

n EDed O50®nc 053 © PILOB TPwe eeeEei.
n 8Buog ® &858 € grierd On eewceiBs’ el eenEdES.
B 290 eenE #8 530 WES 108 et ES.

6.2 cewnEs 8 womEuw

EDed et 8 BB e B0 &8 edw evid) 8 g8 (DHO®w) EN®
Sows eesEe .

D8 eenEeRs 08 @ E053 In eewBn &85 ece ¢ cetE CRwGSR:S 378
a8 805 y cewlEm 85 eocs ¢ »Esled. cewne @85 &8 edved BBV
»Bees’ 99 oy CRIE.

C@zm@@é @R 8@ wewo ¢ @ )




@02 ) BB EELEIE DEWB B0 DI &D Dewod

Beysd - OBwed 0383853 s8Dwme wem 0 §1ddien eesnc 88J®
200D® BIMBHS EHI B350y eeE 88Je.

e® axmd SBe® »buus (DseE) 9f BEOO v® ©gen D © ceddo
Te eenco 0. Eded O3nen Tawe 0®z ® OB TPWB ¢ EEBEX
RO 0® amd R @d.

@eHE P(DeWS3, YOIHEKS3 0 Fwbtdewrs’ 80 ed. deds ededd SBew
»01eg DO w@imvens’ et 8wud &1 emneses’. OO R don @eEim
gendes slend BoPeens »e g .

6.3 @EWEOE D¥vae

IFO EeBE ¥ D EEBEDE D[HG FBBBIB BTHI BHD (B 6.1 00 6.2
Bom®dE Bom g

BB eeLE BT BEgHs DReBE BWEeds CRIOD WS eetE Blnmwns
@R OMIYE @OBE ¢ R eBE 8t Hbamws ocn gy 8ded et ¢
eendreens’ BoPvens »OE.

BFFO eeeE gL BB (eGE etR).

2w @i ewsind D3 OB ¢SS »OFeE O Bty ©Btdne®s3
8300 @G et BWEu R 0B3m. 888 8¢0 ¢S eom & O &
B 2D & O @E eeBE BHBEB BRIBID. DI YO GO @230
@td D123® eurtnSs Do el gendvens’ Boeens WISI.

OYen ©153Y eHE LR
@0eCD awdBsens’
CBEMB DIV,

6.2 (9) oz 6.2 (b) grse

@ e8ei 080 ey ¢




ED Bewd @0 ) BB EELEIE DBYB BI DI

@02 @t glseme [ (g Edum eesE).

G eoOdwes M0 03 BOves’ (WPedm &ced 98 ameSs’ ®oeE
DCCES COTD. O8 19d sadens’ el 80n widdens’ 88w 9o’
D005 OO 886 SE6 88 Bdeciy ®OwmO ¢®@B3m. BT D v
& O S TS »R BrieEe arddens’ gr) 806 Sgor »cd @ §
B BT O »AV®. g 88s O» @ O® eum iy YR/ IO
@00 ot s8dee®s’ vnis w0 eerdvens’ BoSwens DOT.

—

i

s,

T

of ®;

P
) | [ EEE ] ben vTY gp) BOed eenE PeEi®
2@OBBEBE EVEDD PIDITCE.
6.3 (8) Grow 63 (b) Grow

n (OB eescae

CeBE RE &o@ DBV WL @J OB BN B O¥H PBIEBWI e W E53ed.
OO eBEG 99 I WIS ¢HNd OB @BcBm DTG I o@D edmed ©d.
cenCEw® 836 g 8eg ©® @uid@m atq O et BUIens OB B¢ EeLES,
cBBws eesees e »ETed. 8O ecimed OIS eewrEw: ©0wds. dew:s’
cBBw eeweed el 953¢i8m BB6® y&r1ewws el ¢ter S8 eewi, 853
D€ (Bs v @.

eeeE SEIe30G

eeeE i
SEoesOe— # 5
6.4 518G - BB LR 6.5 018G - @D EEBE

(290CI» eendPeens’ evens &yd(.)

@08eE e 80 e ¢ @



@02 ) BB EELEIE DEWB B0 DI &D Dewod

7@ B0 cetEe ® @ddens & O8Ter HSEIEe BORH DS et
BOReWS. du 68 abld ©0v®s e®x ©® S IdK®s BOEHES. 6B
eeBEOE DBY¥IB cenE SEEOE BE oBTcom O 8808. eewr BRSO
SCE®® ¢dBES.

R0 EeBCEIE PO GD0ern et IBBEE. eewc IFRG ewByecidoEs’
78 . eenE PO FERS SE0® BORE ewdns et BOEE 8800
aD. Q2D EeBEIE et Pl JRIE SBDDES. ©@IHBEe!S BB EEEBE
e OB B 8o ¢Bwe @S .

R0 EEBEIE 005 ® BIPD EEBEOE ¢ EOBEEEIEOG RE BBWIIC DABESS
99 WO ©@NEWLRS @TIEBo .

e®® @x3clm EeDEMOGE MeE® amossens’ BoPBsenc e @S
RO & e gecPelin ¢aden DD BE G ©.

CeBE QeEWediy gedPvewrs’ HoPeersn BBe®s ERNOBII @ISO
BeH® OHREs3 BE@rens w0 ¢ BB6 ® eetEe™ »I eiild eetEG™
0753053 s (ed.

SBeeesi®
08 g SBEmo

5583 B8OE®G
5313658"5{ 518500

H8>EDW

eeeE IBRE

©8e1em3To®

CEBE B®
} S

23 Ee30@

BEe3® BOE®

e SE1E8eE

©®ICE BB enn

6.6 010G - QECHeYI ¢@BIBBG eITPT BB BJ, BUIghn I ¢ LBe 1 cesEw

° e8ei 080 ey ¢



ED Bewd @0 ) BB EELEIE DBYB BI DI

UUU

}"

EEEE BEIOG

N_—.;«_%\_ 88¢ as3orsdEied®n bBmo

O

——— SBeeei®
@®ICH 3. BBenc
e3¢ e@dna

Bed® BOE®

ﬁ
\

558300 }'«53)5@5803
5583 BOEE

08 asdm:dEiedd®an biEmo

6.7 018G - QERH eI GWOBEG @20RIT 8O 0, BU@rghe DI ¢ PR PO eewEs

BFBO I @D EEBERIE D[HG LR DO T @md B IHDO @ © TBV
OB ¢ o). BFTBO 1 @D EEBE BB P DD svm DYed ed.

29D 6.1 - HTBO EEBE VI RID EEBE GO Y eDHEDE

01) ceeE IR 53D. 01) cetE BB ar>.

02) et DE OB ed»IRES 02) eeBE BEI1EOG 0eBEeE
O3S eeesE SE1EOGE. sBusim®Ed BEE O sof.

03) e 3T 2. (8@HC Sedm 03) Src ®s 3w el 3
2002E® 90 © L S BBescsrs B3 H(S .
BBescrs BIs 9 @.)

04) 28D . 04) e@ie®»] 8O HE®HED ar>.

6.4 @e®BE @3B0 »I DF.

CEHBEWE RE BOBD 3:® e ® O pderdd § wamne @ I8, O
CEHBEB NE QO JNIHWBS eTH® WOG.

@08eE e 80 e ¢ @



@02 ) BB EELEIE DEWB B0 DI &D Dewod

n cowc ax38«s (Cdl wall)

/ @ EeBRIE BC @DJens ©etE BREE.
eenE PR3 38D ©. eowc IFBe @€ B
g wotsdms ewEygecisd «©. O a@mod
endetEyecit m esds’ . eenE ITBed
g Wy dFers ecewced ®»RG OB
OB, 833D DI $I0EBBDE.

6.8 o8

n S0E® socs (Plasma membrane)

Q0D EEBEIE CeBE IBBHEO aEeBS SEe BOE®
8808. w0 eewEdE giddens @icsies’ &Eies®
BOEB O88. S1E® OEs 378 guifes g Drews’
©230e3e30E80 0 eIdHOES. Bc bl 10e®s BORGS.

SE0e3® BOEed Y s OB3eDI, eeLE GIDTenszS
e B B8O oy Se®, gom 0 N0 gy OEO
eEHREB BEQ O DD o) 288. I»® eewE BED
OB OD® »I eewEOES ¢dn 905 BB IEHE
BEOE. SE1d® ©sOE6, eenE BORB oG ¢ »(Esied.

6.9 O

n o Scid®@w (Cytoplasm)
ee®E 93¢0 »(01en DO LR NE Gho® BEEOG MOEOB 2L EELE
SEiE30G eRe w8, O8 818D 0@ © IR OB Glq @d.

@eHE®Y MG R O, eetE @53¢Bm ¢8® w1 B8 8datBe Buo HcBE®
EEBE BEIEOeE B,

EEHE NE B SuE®ed BB a8 DdOERD eesE @53¢Hm (8 ®idH
emel. a® 9uitdm eewe BOROES 20 B . (¢& - ©B0emsIgw,
2803, &53SEIIBG BB »I evICBecHa.)

s 53¢ (Nucleus)
s SE P m,  »5d8c cewcon 008 mim 93c@m08. Oc
5180 BORE®BS ID0EnE 6. HBBIB BE BIBBOID
0 79081353 OB @toq) @d. eetE DVIBHeE & 0O
©20®73%3 01 Obenedy o Sded. dbemedn @Bz
Yed&Hn OB VRN BEOS, ©0®BGHeds o®CDD
30D Ceen c01@m0 80 &g 0d. &8 Beoduvwm
OB Dbenedy odsrd O® dekend crednn ©d.
Co : OBe00 Dbenedn 46 3 ¢, @®0 Db emedH
26 =3 a®. O auwed Dbemedy 24 =3 arD.

H80ed ZI® s OB3es cenEed &8 Swo seme [SEOE.

@ e8ei 080 ey ¢

6.10 o



ED Bewd

@0 ) BB EELEIE DBYB BI DI

n @8eemzuzgw® (Mitochondrion)

6.11 o753

OBedemIT0® oeBtmd e®d  centzd  »EnS
BOROB et 9B3EBDS. @BedremBIFw BE DIy
BOwm gBFw 8 & aBe HBewe »om» 85 eewe
DE OB “BDewegdE (power plants) 8= »Esied.
OBediemT® e Bocdm @Be eenes RE 8¢
02 8DBw6 BFwo we®r @wgy OF.

. 0CEB woBbenw (Golgi Complex)

o & 1% O O O 880 s0ReBRS @80 § o (3 cuBws
Mj g ece Bedg § emEs edy ww 800 880 t30d¢ enidmo
’ M“;" ©GHEBRS @ICH BoBUers ©e@Dm .
- el "
o E?ﬁg; a e®ICH @dHOE Wasees’ D53esS ¢dc ¢d1 Hescd® ®o
e e300 PO 08w WadBweS .
6.12 o8

n 0Bedewni® (Ribosome)

6.13 o5

CBeetl® ¢y ©BOE N0 BN I R @BICHEDS.
e®s o o ecBs &8 . o e co FTowes Om
a0 e @I B e 0. JBeesi® eeniE S
Bewed o@es » 00 au3mescid®s 4oGEmdd ¢@asid O «of.
0Beaeni®dE wims D53es 0ylds w.deceens B8 eec®o
801 e31BO8.

n esdEIE®e BHEmr (Endoplasmic Reticulum)

253838 KB et SEIHOs pE @le® SBE @®] IS e
@POES ¥ @il sOE sd8 bHHewesS.

@5330ed®i BB @00 @¢S. OO IO guimsEis®n KB wo 8¢

a53E3EEs®e KB eEes «.

(((_— ——
B " 08 asimesEiesde

- H.Ej [Slezo0)
b R

—
Ta- "y m

J_—_‘Ll—ric:a
——

)
| cBeaneesi®
\ 8¢ admsEies®n

SoEm0
6.14 O

@08eE e 80 e ¢

0¥ as¥mdis®w KHE=m (Rough Endoplasmic
Reticulum)

08 atmescis®e BB ©iddsd TR
cBeewi® Hen 0O DS Gt 0d. e®ded
s Oxed 0gids’ s8bnms S8O8.

8¢ asm8EiEda KE» (Smooth
Endoplasmic Reticulum)

e®8) 0Beeel® OBm BIEIDIC @8 LbEaS.
88¢ atmeScisd®a “HEm 8 S8 oo
8800000838 Hwcds 580w O,



@02 ) BB EELEIE DEWB B0 DI &D Dewod

» S¥»we (Vacuole)

Edome ¢ @D eesREdE ©O8m» ©OReSRE 20 §
OB 80ren 9E 9538200 0. Sdvwed ©sOE®
B35 ©0EG 0D mImSEIEdn e we3da. 8mmed
5 DOE®s eetE GBs R HEO8. 08 &ee, 85,
emNewRS DUODE an® »I DU ¢O1 KR I8, B0
COBEOE IIHBEGS S (BHO eNERERD GBmJ
2@0d 80 Mt S BIs H(Be. I» cewlEm SdFed
200210 S B0 Eed. CeBEDE BE DEBHID
20301 ©1O, e35300ene DD OO »1 OB OB
ee®EOE0 Dbens RRIE® S¥mmed wamnns’ .

® Ped Bexr QOIS wpIs &30 Beviviced @B €830 e aecsm
aeRdsens’ B Peenc OB eetE »I EeBE @TIEEI DEZIO LI,

6.15 o8

® gecSelim @e8e ®iios OB eetE PBEEIIDE BOMIDG
2Ded S OBIB.

6.5 eewsc dbumw (Cdl Growth) »i eewsc Bwiktmw (Cdl
Division)
n ek dbmw

s8enn 08 eetRS

Ed5%ed §B» Pk ece DG BB » 1S .

eene dUL®»6 0y ceBEe® Y&Iews ©»] DBE AT
(B25300) 2580t e 8 D08, dewsS »H
EEEEEDO dbmw e o cude 810 Bed. 9
QIR0 e DBLMmG 8¢ @230 G0 DTDHG § @t

@53y Dwedms @d.

8 eeEBE®
6.16 o753

[ @ @28ei 0w 80 ewo cs)




ED Bewd @0 ) BB EELEIE DBYB BI DI

B OOBE JVIBBS

Ce®BEDEY dbLme dO0 @ ©® Qems DO ¢ HBWD aw. ¥ amd O
COBEHWO EOBE LW, VBN, 2l &1 eRH B DB P B. EELE
RS De®B D LR &S ©D. EEBE RGNS DBOE EELE DNIBHEDGS.

@EHE DWIBHG B DO e 31e¢ 08 3@ cewkEwm g O eewBa OB
e8e® FwdBwx &.

OB HIBBOD CEBERED EOBE DWIEHB wdRUer d® wem Bef O »BBI®
Bz 8¢ B @ amd eodr © eenE SE®s dwisman Se ¢y «.

183D SISHEO @0 »HBBIB BE B BOBBGHeds Bo®BCIDD #Ied &
cHleen cO® WO ec» Bedh® OB Gilq DUernedy, B¥nD (Wed® Jied B8
S EB e B0 s0s vens.

885 53 OB CEBE BERIOG
Db enecH
215850
25583290 Db esednes
Rlel A IIGORCILS]
8 a8 aDeddd
£30@I)8 EEEBEWD B8 D3O 8OB3 OB
»s880cd Dberedn 2e30m eencem OUen eqn Zdm
&02990e3 979203
6.17 o153

0® &8 Beduns 3w @15 eecBn eewEr® Obenedy o@D BLmEE.
e®u B® dedvwd ¢ed&nm @d.

Beggm: OBwed oy cewEom dUemedy 46 3 ¢to@ 0d. e®n OO yed &
@000 (I Dberedy drnewrs’ Goad 23 853 ©wOsdm @d.

@012 Yed&m 0T (OB dUamedy GORS w®%Bwe dUamedy Gues oG
» @530, e®® 8% dUmedy Goeewrs O diemednns ®Denss ¢, gems
Oben ednw Bwens’ ¢ Daewrs’ EBm@I0 ¢O® 0. @® axd (IO Bwienvss
Cedm dYemedy 233 ¢ (N), @Dens’ e dbaeds 23 ¢ (N) eces dbameds
4628 (2N) ¢01® ©d.

@e®E DG BDm B DO eems.

B 3B DS

B OB TS

e08eE e 8O wewo ¢ @



@02 ) BB EELEIE DEWB B0 DI &D Dewod

B 3D DB

2n

cenc »nddum ©d8m OUenedy 30QBD
‘ BoEmd 2R OS5I @eesE 5088 DS ©(S®
2D DVREDE  eRH HETOE. am>»D
2n Bnosmed & v eesced dUemedy 3028000
y AN ® ©@» DVeredy xS Bre eesEsEd

Cled® gm0 6D ©® eewR e ¢S @d.

2n
6.18 o8

B 3D DDIEDHOS DCOTIDE

Y cewnlm EBsted edy DBLMmEG 3¢
B 2Go8» yEsm» DOLS ece
. DC 50 DO ©wy 0Ly eetE eOHNDO DD et CA E®

B CIDID) THIBE@

5 BoBm g¥mrmed 8cdm @ima v Bma S53@req
n oewldmens’ oy & Dedwvwm dUenedcH

| 2502800  ©300BCIeDE Bo®BGHOD BHBwem O
OB o GB. 0® wewy B3Iy eeE

2n 078008 DUenedy oD H8 8t DO ¥

DOOD GRB. OO e DUeredy 302800

N Q0 DO owdon God. et

@ DB @B 3022500 ¢ VDO &1 OB BepasHHs

CODHD) DVIEDE @R HEBIOE.

@ @ @ @ OO Ben el EBsfed S5i®ven oiB0e®E

Co® DS B¢ 00. O® Qroeq »I DO
619 e Oe arder’ dUamedy GoReRs O @183
508&. (2N—»N) 85300 woeddmw 8 GEmed wiecm D0 dbeaedyn O
oo 8 ©® (N+N—>2n 20 o d.)

CO) Brsms BuOd ecwSs’ 8¢ O amd O8E sef O 9 DRSS
5830 @I DB ¢ .

@ e8ei 080 ey ¢



ED Bewd @0 ) BB EELEIE DBYB BI DI

Co Ddmed & DbernedndE D3n0s edmE® ¢ O B Ed¥ed yedem
@O »O Ceen YOO, e®B eewd u8erI®edE @m DGO 308EJwGS.

Co®) Dismed DcoD®

B B00B01edsS 30®BcID0 DU ey 3021800 Bwmd @i ©Re.

n OUemednde g80m e05edd ewds gewes HO®BIBI 53¢
s8en®ed & Dcost de.

CODB I GBI DIBEHEE DD 6.2 DQYEDH 23 aD.

D@D 6.2 - CIDD I BB DEMEE @OHEWL.

s O adeENd8s e

L. 8008 g0 0B woSn o o o

Iogen 0053 © Daen cenEdEe ¢

2. BBQen eenEdE 80 8¢ od. o

3. gedem w0 0. OO OUerednwdE gewem O 0008, dlamedvwde

ed»EH® ad @d. DO 9 SOEE.

4. Benoes ) 3 8
&9;9; dmeicjﬁ. ODEE T CEBC (B eene ec wred.

5. @ eemeed dUemedy B eenEdE dUemedy osid
23021800053 8 (B eeeEned ®n cesEed dUemedy o@D
CeR. ©®1» @d.

6. (B EEBE ®in EeLEHEO B B cetE @ eeBRE®O 831®
e@zned. 2853® w1 ed.

€30020RCS \

* 585308 §B» mH)® Jonae ceEs @d.

® Eded Oxwds s 0@ ©® mas®c Swn eetEnd.
® 5D cesiE GROSes BDES SO8 cetEdE Switmas O8S.
® ceuRe: RE O8N ui 97 BEO wewr 88D cewE BB arD.

® 5:® BN eewEe ® 20 & Bedxies’ eetE BOEREeNS. ee®IBO
cened O gedred »uEdn 8808. 1883w M eetE BORS §md
Pelrn @eBE BRIEOGE. cenR SEIEdess emew:s @uIeidm arD.
Be: ©8eemimtiye, @08 oc», auimssciedd®an SBmo.

@08eE e 80 e ¢ @



@02 ) BB EELEIE DBWE HI DAL EO Be0d

&SI

1. 1.1 @ cetEeD »I Brisd eetEem ebdG 01 8ONsS svD (ed.
0® J wous ar 98 A,B,C, D, E, ... ©2008 HEDN OBIB.

1.2 @120 eeBEHE BP0 eetReRS eds O VTN OB P BB
@@ ¢?

13 som ¢Bedm @uIeBmdE s 8BTS’ WOSH.

1. ®8ediemzigiso 2. @E8 RV encs
3. 08 asimdEiesden BoEw 4. 8w

2. C9 Svidmed D1con® 8ac © emdewrs’ ©1wEE »Isim.

C @ @28ei 0w 80 ewo cs]




ED Bewd

@02 ) BB EELEIE DBWE DI DADB

3088 DO

cBws eewEs

Typical cell

95368290

Organelle

Dben @dw 0D

Chromosomal number

EEBE D®IBSHES - Cdl divison
2> T - Mitosis
CO) BeeEcs - Meiosis

[@mo@@é @R 8@ wewo ¢

O )



