sf=t (Introduction) : <™ @R @3
I I 2 afel G or G wE F@
NG @FE T | R T G A
QIR ICREd & @R [oed 3 ieed
TS | GFHA GIEA s #cea o7 A
I FACS ZAET T (I B QT = | TR
IYIFE QIE@E CF@ (FN RO e T
T (I B W @R GRS T I oI
(% =W, *RSITe ATEFT o elfe ML
IPIRBWR I | TRMR @R @b Gl
8 TeIIRR &f i | (@ AR @I @IE SR
e wiRee afea R 32 o @i Rerew
JE | EROAZE. ARTS SHIZGERT, MR
@3 R e @ Remem 96 4 |

ffen Sre @ IS M, (St ¢ IPMFF w1, A «Afca= Togif @ fome wwgse SR «Aew 36 |
B @Ffie (Walther Fleming) s 3te @@ Triturus maculosa (s semier)-« @R ke
ororF I | (Y Refeea w0 98 To @Reks WAty @™ (daughter cell) 3 | w7 @ @i Koo <G
o e (mother cell) 3w | @Iv Roem afEieh T @@ 776 @0 00 (SN AR TS G |
@A AMCF AT (T RS e SForHiad e (AF Aerg Fered | OF GFh I A FE QI &
) T S Tl G W@ (@ ((REE I O I FL0M1B) (ATF2 @ AIFORAA B coni M3, fof A1
IHACZAS I8 | GG &Y I7F AT R doo TF @H AT | GRR]GITE @ * @F ey Rewfes
IS, ARG @ a7 f7adt Fat 7 O @ ERwit It JIG e (cytology) 6 |

@Y ROeaa e G ©F G TR ([ TS A0 | (T Koo Forere RRIRS Wi T T =7 |
GFFE T G (AT F I OHfd T Tew ¢ eifln @IN ReewTa A4 wHietE R opfe ARes «we
I TR AP | G G (@1 R e I 361, 8 @@ QiR @F oy e miks I
8 FYSI TG | A GRS TR (FIRE! & So @FAGRRA (30%¢) I Reifers 271 Aifw @ qefi=,
TR @ W (A (IR (FFE ¢ T A Tt B FIoTeR (FI (Y Rerem <6 1 |

Q@ S 21y eoeF Prwdfar 3 M (Learning Outcome) A1 =g (Lesson Plan)

> | MRCGIPMT 71T FC AR | 13- : MIHIFT @Y Rorem |

3 | e srfmTg 9w e A7 | NI-3 : MIBIHF @1 KOG GI2PTR |

o | Reabiem srfwEmEs foa www w Hige s A= | “M19-0 : TREGTHRT CF ROTeneTe ey |

8 | SRR REIFER wwg RTame $90s AR | xiiﬁc'ﬁ st:; s, |

¢ | SRR GRS T REheT @ Remee swmi ﬁ@eﬁﬁ Qmm{ I|

o SIS h M13-q : R @R Kooy oy |

Y | IR : NEHBIHF (@ [Reiow *REwd 7 g owa NI-b : TYIARP-NZBEIBR 17 Forea
FACS AR | ffen st (R F3©) = |

a4l == (Key words) : @5e, SRGIR, Rwife, Tgwg, sesd o8, G 8, (@IiaE o ,
CIBIHIZTART, CONTE, (@FITATSIN o1, HZCGIFIREA LT, FHRGFREADT, THRFIREPM, FPoR ¢ Fahro™

(@IIGT, IR, TRNTEREH, RTNCENA @IS, TS, Ppishe, IIRSIIETs, @RTNeN™
T3, SUIFGe, AR |
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(LESSON-2.1.1 : CELL DIVISION)

8 Rete (Cell Division) : @i Retem Gae @b Swrew ey ey | sl Ffue sree sfeafze Far &
eifell (@I TgJ T | (F¥ TP @ oA SHCATAGIRT (apoptosis) 3¢ | efofizre T @F R 2@ KOFH @
S AN @ | effolb G SR afewl JfEre T | b QIR Trox AG® GFb (AT | G 1 I
GIRE QR B T G TG (@1N P | IR & (@ TF (FIIF AW SR | 2ol wers Keifers
W Aol GROR 107 I | fRE Ifa 1 T AT (IRd T 20O G ArHA e =W | Te ArIE T
GF RER Ko Mo gigwe Nk [{f4E ewiq ¢ 919 32 27 1 w@wie ¢ fexrq ffrs g 7@ sz’ i@
I | TG P Reifers g AR IR GROR 194 I | T2 @S, MRS Ifa 8 TR B Tenrwas
@R Rerem G STor=F = 1541 |

wget (Definition) : @ e @@l e (mother cell) Rien waiRs B w4 Fw Retere 2@ 4
v ey &1F (daughter cell) 7 36, etz @ {erem (cell division) 3w |

@R oem Tel 994 @Y B 78I T4 | (@ Roem 71F Feeas feavis (Rudolf Virchow, 1855) @ <l
FET @, I (@R (AF [oreaa M 79+ (@I 2 27 | [eam @l (Boveri, 1879) «’e wfas awfie (W.
Flemming, 1882) treraix Refem erers 63w | Reait Tfie Grfve sbbs A @™ e e (Triturus
maculosa)-«7 @8 Rerem R @ GqR TIGIORT = ees FE@w | o @@ies (Van Benedin, 1887),
Grigel@ (Strasburger, 1888) Rwifml @@ Rorem ARl FEw €2 0, THACIICI (GFITATHIN FALA!
AR (TN AT s 27 | Kearat w7 @32 @ (Farmer and Moore, 1905) @ Ra &1 Ko
e s @ |

e Rerea g4 (Site of cell division) : STEIEGFM 3 TR @R [eem afe | SR @7 @@@-
595, JFGRAN, NS FLE AT @ @ (@R Ao ¢l I | MBI FRzd \IIE 906 | Sfenmeza
I B3 @- T 8 FSA TSI, FelZe, T, “Te! Te5if Serar WBideT 76 | ficber @ Reem @
GATFIE ST G AP0 W | TS Temma AR Wpeicas Feaifin 706 | A9 Tfewn »miaiaie ¢ fowca
ey WEfeT 90 A0 | G=Iele IS Gt WAt o7 Sieeies Meaie w6 |

@iy Ferea s (Cause of cell division) : @R Relem @FiEw @b F-Fafre afe | s@ sEwh /e
SRE (@R Reed A=l I | @-

S | (PICE [T T P 2ot e e i CAeeT |

3 | @ItER et DNA-G3 sifsiel fawd 2get |

© | (TR F0F B J(e1 F© FAmead & |

8 | MG Trely 2Mielq Soifgfen w=ud |

¢ | AFATE (Y Reorem qah o fge afem | fem e ez s 906 | IS (N I8 ALCHTA
TR A (Y ere 9017 |

@ o= ey (Significance of cell division) :

S | I TR (P AFR (@ (AE [orewTa T4 3 = |

3 | GRTER RS I, T 8 SRR T (PR Ko e |

© | GRMCE IS @ FoF« NAINET & (@9 [orem s |

8 | GITd IR R TR G (IR 16T &) (I RSIet 1% AT |

@ | (Y Reraeas TG T (AM13) T8 WeATe) (79 8 27 T Qe ASrarem ¢ Wiefers TRy w6 |

Y | fslh Gitar G & = G T@ @ T, [iee T9iq 31 wizeiis [erea T T97 Gitdd 72 70 |

q | ISR TS AR (F@s (@ oo wwegrd S A I |

@ Rema a@@rew (Types of cell division) :

= Refew

Cell division
o5 (Y Reiem AAF @ Rerew
Direct cell division Indirect cell division
SRR Rz TR

Amitosis Meiosis Mitosis
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(LESSON-2.1.2 : AMITOSIS CELL DIVISION)
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@Y (Amitosis Cell Division) : @ " ©
ﬁ%&mﬂemmmmwﬁamwﬁ@mw%ﬁammaﬁmmmﬁﬁ—mﬁwm
B B, OIS ARG (17 Keres 96 |
Amitosis; Gr. a = no, mitosis = thread, osis = state | v e Fleming &eies Syri3teihm *«b a<z@
T 8 Remark sb-ee AN @R &eiia RBC-(8 JR@es SHZnFe @i Ko aers 3@ |
SRR PP Y Rerenaa i385 (Characteristics of amitosis cell division) :
> | SHTRCGIFM el 8 &ror (@18 [orem “afs |
3| ¢ e Tpe e 21 1, <fe sjfE St e @R Rorem w0 |
© | FEiFe *m1 Awrers FefFs *wia w<efe = =1 |
8 | (SIS [STere W6 1 @2 ©f FH1 27 1 |
¢ | FelEarT ¢ Rk e [Kelfers 77 |
Y | TR G CFC@ 9 A (S RS 70 |
I @ Retem @ 96 (Where amitosis cell division occurs) : I[iiam @, sy @9,
GRS &I ol AT FIC SHIEBIFRT (741 ¥ | QPR (SR ROISTaa 0 AATSTI I ML (I M
freqel T 28 BT, PR (FICA, @NA- FRACIOEN-«F Iz WA 19w, Chara T5F CRIER ARG @0
SNOTAR TICH SHIAECHI FC |
SRGIE @y [Refem swf® (Process of amitosis cell division) : SyEIRGH™ @R [eowt s
RS &t i = zre ATF | @ TN NEFCR I3 wkEd 1 W Am Ew AE @] MRE S e
Y | ARFeITe HEFRPIG SRS 779l 2GR (MUTS SARG! GITHe SFhod 77 | #T3 WHIeR wqretl =ia Aghe
2@ v AT Row 20 ote, T Gl Nt zre 16 weire; fefsam s 23 |
e Reretaa At At AZCBIAE TR KT G Qe ' 27 | Ton s (A @B 4w @omd Mo W@
20 ARGIATENCE o STt il TR @ | G F0E AR 7o WMOEFT 8 FECBIe™ Semied g S#ihey & 72
IE | @ R @R Ko e a1 apeg e =@ 71, e [emmTa @ qRRifRs w691 Jwbe 27 91 I
@z ey (18 et (direct cell division) 3 |

SINRGIEE @ Reteras siee It ey (Significance of amitosis cell division) :

> | ff TR et (@Iw Korem 71l |

3 | FefFm Rerecs oy [ifon w11 31 419 sfsaw T = 1 |

© | @ AR W (HICT TR i *17¥ |

8 | fmifa 92 &9 (595, Wifial &pfe) « &fste Ieiiem 3 |

¢ | ReaS BRRER (Sd) = TS TSGR efFl @A T ¢ Tre @ Ko Jafon Sevife 2@ |
Y | FIFGRAF Aol GHCHR GIeIq Ty fad & @ el e wer |

q | (P RoreTa &= [eE (i egfod erares =3 1 |
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(LESSON-2.2.1: MITOSIS OR EQUATIONAL DIVISION)

I @iw Retes (Mitosis Cell Division) : @ & ¢ RRIRS @1 [Rerem afemm egs @it Fe
(e TeAE G B0 Reifere 20 Gl Tprerrd 0 I AL (HNICSN @ TN qfo 7 Sipfoq
T AT (FCAR B T OF NG (FIF Fore et |

MG =@ age 9 zrr NOHIR o | 5g stasre@ TREhm #1b oke i#e st ™y @I
(37® G (MRCFIER) RoemE RCEE & II2E I T | TAce [alf® qeite Ty (@FId @@ [eems
MG @@ Reem (mitosis cell division) 7t =ifefke I | @itea FeFEER ReemE FReFREhm
(karyokinesis) @R FETbIAEGTR Reemcs ARG eEP™ (Cytokinesis) &1 &3 |

GeEe@ (Strasburger) skae E @S Sfentaica WIGIBR T TE 0 | AP WIZAE
(Schleicher) syas ite1 @ica WefFaeR Ko 7% Iaq @@ @ T @« FnfRedREte (karyokinesis) |
B @Efie (Walter Flemming) b 911t SR@es @ Reremes  TieGiin 9w sfefe 3@ | FF4W 8 WS-
e (Cockraum and Mac-caulay) ssvo 1tsl SBGIFRT @R Reewas oA e I I | 2B
(Whitman) si3cbiarecr Reees ARGRIZET T wfefke a6 | @ @R @R o T4 w5t
(T T G2 Tl (ST el G e =7 | T R Tfew @ elifrq (i MEGHE (@ Rerew w0 |
R @i w6 (Where mitosis occurs) : @Fe ReiRbe (Sre Sfencad ¢ &ifita) o= (somatic
cell) M3wIHm efFy Reofee zx | Sfotm (T %, q0- Fe € YEH TGO, FOFe, T, TITF,
HFE, IGTA Aol Topa Sies TR (@R @ e [efere 271 effds wRESE, iftar, @ke st zret
T (I @ e Keifers 2@ A | G 199 @3 Ifae MR Koo M4me 2@ A |
WGeR @ RemwT @85 (Characteristics of mitosis cell division) :

S | e [RSTeTa (MR-WPeIed MR (FIF e «eb |

3 | AGRESI ARG &~ &Y Ko affww |

© | G IR (@ R R ¢ @wea™ a7 T@ Keifers 23 |

8 1 @ Ko ¢ et Refers 2w ATeNFTS @ ARedT=ig 7o w=ire] FIaa 2 =7 |

€ | TPCHA @ AATSTHICER (FFITAICEIN FLLT] FA AE I031 G R RSGACS A0 OIS 0 |

¢ | AT, fTATT 8 AT (FIT MG 96 AT |

Y | G 8 IR AT QI T2CBIT T |

9| @ afer e R ¢ #ta TRGe Kelfers &3 |

RGP @ Reretss s (Cause of mitosis cell division) :

S | (I AT 12T ARCGI2TECR s Jfa o/t WGP Koo 70 |

3 | DNA @32 (@iifoa 1ecas TRiBihee gaife 0 |

© | (MR Cee B 7 NG efferil oo =7 |

8 | @It DNA-«@ 513ts RNA-@F 2R (@08 (1te18 N1 gaifgs 2 |

SIZCEIRET 8 MG @ Rerewam st i@ (Differences between amitosis and mitosis cell division) :

MILISIERSEE SRR (Amitosis) RGP (Mitosis)
REIE IRk qf5 = epfen @ Rerem, @ @I | 9 g wibe ¢ qERiRe ifofle aifew |
W 1 SR @2 = fifon vt AR |

3| FefFnem Reem | ¢ e NefFas ek koo x|« afam RefFam &fen wim Tigm Relfere =31
© | Fere afem GrFE FOFEET ¢ MIGIAEN IFE | GUReE QAN WO Wqe At MRCGIEEET

feifere =7 | fRore 706 |

8 | FeIe @ LT G G| IAREE GBF, | G TG G Gqiedd IREH @R @
SRR Jface G @I B (72 SRR I, TR &P T |

¢ | Reree ogfe @ Reremie erors [ere 0 | Q ReTe® AW [ores e |

Y | SRR %5, AISORA, (AECSR ogfe | Tre fen @ IfIpica MEGIFET (el T |

G G |
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(LESSON-2.2.2 : CELL CYCLE)

Es@ (Cell Cycle) : @ 7 3T (@FIAF QT 9F - MPFIEF KOG T O 987 [T G2 <14 &
feifers 2 Wiy @1 9jfEa W e | @R @ 3w Riew 1A so@ie 11 =1 | @ R, @@ IR @R RRSTe
Reiem-«q A IS @ SIEFR MY AN A OftF @FF6S 07 | [eew 2eare s (% (Howard and Pelc) sseo
A 3 (FAHGE AR FE, O3 @ SGFHIF FGATC (AT (FIIOFS 4 T | G35GB I 57093 AT |

GRS G (FIAGE T FO NI R0-38 FTBI A ATEH | H5 (@0 G ARPE vo WG 2 A= |
TR @& TR 20-90 G | (FROTE TREEE Sde (generation time) 3w | (FROLE STREES @&
A G @A | GF (BTG *[OFA! 50-5¢ Bl TN TTRHCFS W+ A T ¢-do Ol T AZBIOHT w*ll | A
&b & @EhF e 7 Fafae 21 | @ve qb d9m it o | 32 ) | TBREE I QBfoTES AN e R |
RGBT e |

> | TBRwE (Interphase) 3t ey 57 : @I @R RowwR ¢F ¢ 478l ¥ Rewem weq q¢I$f @R
AR T @I @BT, DNA, RNA, Feizs apfe Jfie g ~RIst feme St 3w o, o
THREE Jt eRfeEe o I | @ S [ v A Syianifre 9 2 1 @ R (@I T G@EE [eARE
IR BECS AT | @ A WO oo I =i @7 [fen q@we e At Somices ey
G 50O AF, @NF- Tea, Taea, quezw, @i g 39 | ©F O JAET S5 I @ 1 @2 S_IT
REFTR (GFCACSNSTE To5 A SRR (G S NFW A | @~ Wt g wwgayel -
ffem 906 307 G2 BRI @R MRS R Mo 9o |

TOREE MR FIRGIE S R G @ | @ T (@FF Rowad @it STEeE 28 TOl, GTewE
THIACECE AW T 0 TOl | ITEEE wN [fen dfiqewe @it foa Sqast @1 Sosiin Rew s | e
I Sotor foalb sreeifos -

(F) RAm-> 7t (G, phase) : b THRFS ARF &AW TR | G @F¥ HRTe(te Roem afean Stz T4
1, SR Frare @@ =7 @@ ToeRTta | A7l (@b NRGIHE TR (R 7R AT TR 7T, A
A @I Jad A RAN-5 Wil 031 | 92 A Tl [ i etee At e wperieefe fawel 1eeia 938 =3 |
q @ @fT ¢ TR@aq (RNA)-F TeoAma 6 @@ feema (DNA) SesmeTa eraremr aaenes (DNA
ARTIES) @@ AL TG | IR @ T /ey «qea o apmalee awie, @@ SyrgE e o BeRERE,
DNA i2f®e ¢ o ©3fee (2o e 96 @12 FU (I8 It , @G- TMIEEE, d4Fte, ER, ke,
R 8 ARG A I =17 | @ =I¥few wfiest caiif®aa (globular) «’e wizam (fibrous) cefo sevsrme
90 | GG @ WIS SOIFGeEE (antephase) I & | @B SR IR SAME JjfER T (@I WFO ¢ @A
e wgfee I its A | @ RIw «fe TaRsR @ TR Fe3 @ifs s=mea (Cdk-Cyclin
dependent kinase) @& T=& FICaa 3 @ ARclfs o7 303 | QAT FIEIEH Wo-8o Ol T I & |

(%) s Wit (Synthesis phase, S-phase) : 25RtES «a [AW-5 W=t
el @ W R (@i @3 wewsw w6, DNA @it 27, ©its S @
W qT T T [ | @ R (@IS 8 faedt 79 << Ko el ~
@5 @ RNA wiqs 38 20 | @ 3t @rantea wo-¢o% 793 <54 27 | M
() RAw-3 Wit (G, phase) : «fb THRTFS ARER < Wil | ST (*I¥ &f!
e R WEEIHE 7 w2 NGRS AWE G, WAl I |« /' 4 ’\
@rvtea fasim Refs W (gap-2 phase) | @ W @i [t I GG
e ata @< @ MRNA, tRNA 1z &fen @it ¢ Twikesm @it ‘-/
TCET HACS A 8 (GHCHTSIN AN SAMICTA IALCE TG | G T

ReFeR wed @e W | [Reem afFm o ewemn *fE (ATP) -
QI toR T 1 G, (ATF NBGIFE-9 et F0o Z0A SRR (e J

w133 (MPF) 9515 (It waem otg | g Ae0s @ Soowie amre Ba : ires few v : @wa ge c | =
ST M T, S T RO R A T A G A do- T M= AT
20% 1% T @ T I3 7 | 3,'S = N 06 (3 : G = RAW 0 / R |
3| WRGHHE et It M Wt (Mitosis phase or M phase) : @R 5& G, (&8 (T MGIFF A1 [Kerem +%fw
o I | I whE el FERReR Ko ¢ 47w, MEBEHEER 79T 12 (I T GR e @
R 16TTa Ne Apeffer gfo Seitey @1 3jfEs w4g fey M-+157a 57018 &7 | (Fbeaa @ ¢-50% ©ist T 3 &

NRGINT e o= | Koy i [fon sgm @R vi@ T fonaas 20e +iIt | AFGRAR (F@ 20-90 {6, 5
TH @ SEma (F0@ @ D& 53-28 T WY Z0© A | GOIE2 ‘FORITE-ANFH-2 BT DSFIFICE HeCS AT |
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(LESSON-2.2.3 : IMPORTANCE OF INTERPHASE FOR CELL DIVISION)

iy Refes 2vRTe-a7 ey (Importance of Interphase in Cell Division) : Fatfs R @R Ko
THRCES AT e wwgd |

> | @l Sl (@I et wiexiaze F90d ol of THREE-«R 22w e e & |

31 @ R AFR! (@I Rereaa & (@ifd, DNA ¢ RNA afsfeas e Ssimie tofi &7 |

© | FHREE S R DNA afsfem =7 | «fb 71t 2 5iihs @ ie ferem e o |

8 | Gt (T ReeTa erea e o8 tofia &y NRTHBGERE 8 =3 |

¢ | QWY @R Rores aremi =& (ATP) tofi 28 @3 (I s 27 |

Y | THREE AR T AR Rorew 777 70w 2@ 71 | Korew afew a1 A @IEa A ia, Sed oo 199 ¢
M 73 A, SR Tgw G193 3B 7@ Al |

G QIR FIF 5 oy 1 oAy (Significance of cell cycle in living life) : 35rtes 8 MIGHs @@
forem RITERFO @R 5@ T I3 | T QR0 (FIY 5 @G FARBI |

> | (1Y 5 Tl A GICHE! 1 ILI (A GIIRe I 263 1 |

3 | ofsfs T FreiT @F va @ Gww FoRE 3@ 700 I |

© | (T BLH TBIACTIET egion FRCNE NZGIT 2, Wid MG I Giea I @ Kpr 9617 |
8 | IFTSIRT (P b SRR FeRS I ¢ Rl 77® 96 |

¢ | ILFE QR @RS QIR A6, I, TOCHA Ao/, Foomd Teji Fe 704w 73 |

G, Wit @32 G, Wi g Sy (Differences between G, phase and G, phase) :

MILISOEREEE G, Wt (G, phase) G, Wit (G, phase)

S I G, WIS RAN-5, QN Wi mie M= | | G, A= Ramw-, st =iy w=iie o1 =7 |

RFical IS (FEGEEE M 7l @ TS (I | (IR ITRCHEE S w8 M W
S W NI AR G, 7l 77 = | LTS WHE G, il T R |

© | A=l «af5 THRTFECEE 2 A | af> THRTEEE Pord At (< W |

8 | AecErael DNA ¢ RNA s & aremiy | [fen @@ RNA =19 @3z sfeer @b
GEIR AL 7 | FILCEF T |

¢ | Zfg FHRCECEE AN W SRS O A |

Y DNA-g : fame @itd DNA-«= =ifesid Freifks ; @itd DNA-«R ~Afawid fage 27 |

st QT |

9 | (AT FRGIER TR G, W TTIIE T | (IR TRdE G, WHIF STEIER 897

ST ez | [GEERIG RN

s @i M &red ey #i1e%g (Difference between interphase and M phase) :

MR [SSERSEE] ToreEE (Interphase) M & (M phase)
S a5 ra oot e@fs w i | «f> IR e R[orem w i |
3| TS TNy (PG o-5¢ Yo TN A T ] (FIEELEA ¢-50Y0 T QA T 2 |
© | TG @ VTR (RRIRIR FRANIA I e ARSI | @ W (IR NI RS 8 Rrerem s |
q005 |
8 | IS IF G W IS T (NI R AT | @ W IS ] (RIS R0 A |
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(LESSON-2.3.1 : MITOSIS CELL DIVISION)
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w=EHE (Mitosis) : 2GR (Gk, mitos = thread, osis = state) ¢ e @ Rowm afet at @
AFOCIA QA RCIICI TGS = | @ 401 @1 [orem afeai oo v ey 16= Mo Aehs &7 | of 7ol
FRGFIEEALT G2 ARGIFREPT | Awba My Refem [oem e e M TRGeeeR o
weafoe =7 | RealAt Strasburger sv-ao e 7R GFh FEEMT (2t weire; Wi 7 9641 *RTTw FE |
o et Waelaw Mayzel Jte, 25w ¢ Rited % @itas [eiem o5 I @12 Sbrae ST S 3941
3@ | Flemming sbb-2 STITa SR @S 20100 = 5924 303 |

MG Reem b Feafen a1 (RIS afem a@ @ [Jfen =i ot wa1 0% 971 ©3¢ 399" AR @
effeoee Fee IS =5 aam it 1 ~=fea ot a1 27w 4TS |

@itFs (Prophase) 3t siw=f@ : Prophase, Pro = %%, Phase = | WRGIFE @@ Reow® @ =i

@ aetE @ e aRke 7@, @b e 23, o arws e | o MIGHeE dun ¢ A A9
Q T el Nl

> | st e Jia o |

3| FEfpeaiem zreo i SopRd Tre A @q HefR

e geat fica A 1S @ s wfiers &7 |

© | (GICICSTNE CLIRRR 2ol Swqvd) a9 [Ree =7 |
(TR Gl &ifslb W (@mibe I |

8| 2 A (@EIHT ¥b AR JINRANE SRIH I | I

ARt I @ ICACE Ses 0 27 |

¢ @boeEn TTeeR e @ T T T, w0

(FITTITSI G <061 8 (BT 2C® A | fou : (AiTTw

ceff-GioTeEFs (Pro-metaphase) 3t &i-«5#1%f7 : Pro-metaphase, &< Pro = %%, meta = 541 | M3GEHR @ [ReeEme @
i i 7 e 2w, Fefram ¢ Mo amEe st [ 96, ois @ibes (Pro-metaphasse) a1 &s-
T 90 | @S MIBIHER TS 8 wemEe ot T +97w | @ RiEs w@kEef et

> | Refpesmt ¢ Nefpen fee zre v 3 |

3| Sfen @I MR ERTE (2w facre /iy e 7@ (spindle } -
apparatus) =15 ¥[s & I | 770N f’wm

© | R SrEmA (@RS Koo ¥ | 9 WIS (WO IREDRT | e m{?ﬂ
(metakinesis) ¢ | / r \ \ S
81 afelh (wmtaTE CEfEE ¢ @b GiF= & (traction :‘&‘ b e '
fiber) e TS AT | AN ‘ /ﬂ

€1 @ T (OIS G AR T AR (@GN T N /42 e FekE
(chromosomal dance) <t | IeTe : (@FITTaeR Ry weee ) il L I

QTS &F TR G 0T 2 | e R\

Y | FoiTe g Tow Ale TE QR TGSl IS | 7 T ATBRACT (NP

T e NSNS YA T2 A1 9w wieee 0T | foa : @t-coiTre

GoGwe (Metaphase) 3t =@ : Metaphase, fa<, meta = w45, phase = W= | N3G @¥ Rewwrw @ i@
(TSNS (25, RIS AT FE TS 8 TG @ 1B =, OIS @oIws ¢ | @b MEGIFER goI 8 FAwE
g AT | @ T Bl fwaet

> | FEfpear ¢ Fefpe AWz e fefe e |

3 | Poiee Tega om T = | PR q0Ee wR R NG!S ?( M8 oo o
R wreet e | ,// \,\\ (SN ©G
O (EHNENGER GG Ferf wee q@RE Wil 91 [\

(A $& R AIS AT | &ffS (FACHE GG SNt { |47 R e
RS (= (TF W 75 T ©@ MR TG = | WX

81 @ oA (FCACHTA| (=, Fe ¢ TAGE @ =T 77 wCA \// CHITICET
(@GR TR Ael] @ el il 73 | ) ‘ -

eI @ =fem et 2fef @ T fow @ 9w ~——— 1
CTCRIRER 772 S |
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AP-2.9.3 : MIGIFF Retewa oemR

(LESSON-2.3.2 : DIFFERENT PHASES OF MITOSIS)

S T OER LI OF W T G o8 s afel
(SR (@FNDT 9H A7 (AT 3T & R G T 9o
AS] (GITICEIN 15 27 |

Q1 M2 Q6 NS (TS N S 2o A9 [iode
=R At W 7S QAT |

© | Afel (@FEIEeR EEfm G W Sgast 21 @2 -
o PEIRTST AT |

8| HEE W &fel (FWIEINE GEINTEE S_RFed
fofers V (@HITEs), L (REGICES), J (SI@EeEs) ¢ |
(TGS eigfe sIpfer &7 |

¢ | TATS] (TN (NP PRI (TMRER. AICwe o2l
sifsoritaa snfe €05 |

> 1 &S @16 (@IS RS (FTS (TR @& 5o TR 906 |
| TSI AR &F = 0 (@HCSINSTTR FokTe
e TR s AE 3 Afslh (@ ramem 7 ¢ 7F @R |
o SRTTCa e e site @@ e @ibgem oow v |

v | el cbgaes i FefFesmia s SkeR 96 |

8 | F>Iwe1 Jeae FOM! AR Aqca =g T W R IR [
TG |

¢l @ R I e M2 GRS (@SNt SRS
REHTR GTrea? @A B (@ISR (Tl T SRR
7 SRR TG T 12 GRACS 1 ey FefRiem g &% |

TRV AIZCBIPIZCAR T/ =7 |

v qElAEE @beE et (fragmoplast) @@e
WIS IBF (SFTFeETE RgIT E T (G Ao A |
(PIAAGA TR EEERES, ERES e TEIAeg Tk
A T 2, TIRY (ST @ APTRES AR R Wy e @i
(25, @R AP RIS T @ LD PR AR AeEEn
TR 4 v AT (@HIcEa e I |

TBGIFIZCERT F1 TR FRGFIZEAPT belte AT GF2 (IR -
efFaen it =1 @ 1o WefFae e (free neuclear
division) 3w | ©IRR AN Y& NefEar Reees w6 | @i
@I R 8 2@t WRSPIREOT 46 FE AEBHIZCARPT
@ A OTE GFH @ I WoHE o w1 9 @ow
e Prarmehs I |

wpEicEs (Anaphase) 3t #if$ s : Anaphase, &<, ana = =i, phase = w1 | TREHR @IF Reewmg @ =i
(GITICSNLE CIEIRAR I9 [To% 203 ¥2 T Aes 199 7 @12 V, L, J, | o5 30t Sz oot e 23,
SIS SACES A0 | f5 TEBIHER pord @ FIgRl +9 | @ ~*=ieE @y fmwel-

)

foa : SpETER

Grers (Telophase) 3t =@ :#%{7 : Telophase, &% *=, telo = ¥, phase = w*!t | TREHH @R Ko™ @
Gt A0 | «fo TRCGITR TR Wl | @ Wi afiErefe fRmwl-

ow : GrrEs

RGP effeFam weirey @@ 3B (Process of cytokinesis involves the formation of daughter
cells) : @ e FNRFRERTER T Ty 4o FEFAER TSt Fw ARGIACE [eiftre 2@ g5 weirey
(IR B I, ©IE ARGRFRARE (Cytokinesis) It | GTATTE-Ga (<78 ARGFREALH &F 27 | AR
ROMeR ~1 ARG Roem ¢ sRFFACAR NG AZGIFREET W6 | (N2’ ¢ (FReADR o Mo

fom : ARCIFIREFE @i wetrey 11 3@

TR A Ba TE T G AT (AT SoABIoAT 9 |

frrdfa FIE - SEeiTed TW ¢ RISt A<l So-s7im ghiw Rumd 39 @ s ¢ GrEmes




MI-2.0.9 : MAGIFTR ¢Fg I SleAT’

(LESSON-2.3.3 : SIGNIFICANCE OF MITOSIS)
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e o

-
Fefrem

o (G,) @NTS

TRGIFER wwg qt oo (Significance of mitosis) : R GIF (AF ©F FE IGIA G AFE (F@3S. N30T
@1 Rerem srorf® swgel | F16-
51 7 57 ¢ iRkF 3 (Body composition and physical growth) : SIRGIHER T IR TG (A @R
GIROICRA I8 & @R 9 AR I 706 |
{1 IR (Reproduction) : 9% @@ @S (eukaryotic) Gita WRGIHM efmr IR w61 @=-
Chlamydomonas |
o | TE® AR ¢ Ty e Y I (Creation of reproductive organs and increases the number of
reproductive cells) : TEGEIFE Rorear w02 ILH GITF G 8 =, T TR ad TR I@ AE | T @I
<7 i FACO 0T ¢ eifawl ST |
8 | Ff@® wn-srwes =t (Preserve certain size and area) : @ ReGEe T2 (@I FORE TFE, SFS, SNwe
o7 welted GIRE W0 IS A |
¢ | (EHTTETTR Awet T (Chromosomes balance) : @ @t d Reema T MRA IR (P TPIAF 8 TNl 90
(GHITATEICE TS| 3o 27 |
v | Fog| 574 (Wound healing) : GRtiter @ @ Fogw A @ Al we =F[d 27 |
q | s & (Vegetative reproduction) : Fifoe, @wific @ Qe AT Swre SR YeTemE @ o) Aecarem MR IEeE w4 |
b | SFRava (Reproduction) : §RMICR @I (@I (FICER SIFHEA e | @R @8 {8 20 ©f TR0 afema wiapes 579 =1
» | et @ sTRthtaeeT® ey %t (Maintaining the balance of nucleus and cytoplasm) : Fe&EGR MR
T T A vy ARG Swed Jfa fe o @ Ff® wifawie {EEET RGN frge F9rs ARt 791 | MEEHH
ofe7 @ e T WO @ FEHIATSCNR SRPT AFe 27 |
Yo | wdisre (AfCBE f¥feRteret T (Protect the stability of the qualitative features) : 4 =R ReeEs T G_ETSR
wetors (ARCErR fBfemierel qeia A |
Tfeneies ¢ ettty MRGHHE™ Wt «4ef<s (Differences between mitosis in plant cells and in animal cells) :

MICISIERSEE efitIc MIGIET Tfgntica MGIFE
> | Prrereg effraicar MBI Piwes tofite | Sfeweid eEEN AE T (Iifeaw
CICRITSITTR Sl 472 wwgyel | @IS), G @7 @I BSl @2 |
3| CTiGeR (TS AR GG 52 J0A G0 A | G (FICT 961 905 1 |
7 |
© | (SIS [ COTFS WiE {1 (NITENeE | @@ AR ket 2@ 9 g
TR T @@ ARt @ [ |
8 | MIGIFREOEE a9 | Frow afeam MIGREm Acbe 2| | @RS Aafors AEGFEER TGS = |
¢ | feafe ARGIFREREE T el e zre | Nwafe waifEs |
A |

Il I : > | NG (I Reowe arFs, GHIEs ¢ WeEe Qe o ey Sw 3@ 5 (i
TAZIT T4 | G2 AN TVREAD (ACF TS I7P7RA TR A B TIBAETT 3 12475 9 8 Torgiom 54 |




A15-2.8.5 : FRGIFIRETH

(LESSON-2.4.1 : CYTOKINESIS)

ARBRFZEPH (Cytokinesis) : @ efeFm wFeZwhmR T Sem 4t FefFem qast i MG e
freifers =@ 76 Sre; @I IR =7, ©OIF ARGRIRERE 0 | ARGl oo 33T v ofbs 225H
(Charles Otis Whitman) sbbq It @2 @ *¥lb 724 FCE | GRS T1F (<I0F S I BIFIRE0PT 86 27,
T8 GUETs ¢ ARGFIZAPIENR TS G52 ICH T0H | SRR 8 AIfAHIE ARGFIRAPHT foreia T 27 |
Sfgvcica ARGEERT (Cytokinesis in plant cells) : Sfvticaa @ Sieire; e e 26 77 e
TEa R o @ @eg R @R i ww, @8 g9 weeed aeigieiie @beeor waied
FrCNARS 1 Fewcce™ (fragmoplast or fragmosome) =k Fw cefee Al Jfee =G Arecwica 1 [ifE @
R F@, G @Eee’ qRCe AR FE | (FRECAGT S @ENERLEE, CEETS, ([Fha Soi smie & =1 @3z
TR (ST 8 IFME ARRSTTR T4y Fea (@1’ @ Rabis AfkTs g7 | @ b A5 =7 Mpcaf 76 weirey
(IR I8 A |

3-96v-38898 pc & all

aifitaits ARGRIRERF (Cytokinesis in animal cells) : effd @iw «ius 3 3t furrowing “rafecs
JUCEE I8 I | AUS 6 T AT e SR & @R @& T8 e I3 | F0ee1 AR iae™ qore [fow 2@
al6 weiTey (FE B T |

FIRCBIPIRCAPPT 1 Q@ FRGHEEDT Hore AP I8 (FIA I W 92 =7 |« Jo el Rerem (free
nuclear division) I | TR AN Yo Fokarm Reoe@ o6 @ @ R, 2@ 8 Al
FRSFREALE W6 T8 ARGRFIZELH 6 T & T @@ h @I g e R =1 @ @R neas
PrPEE (coenocytic) ¢ eifitaes grefea (plasmodium) I |

FIREFIZAPE © FRGILWOR M 2y (Difference between karyokinesis and cytokinesis) :

AN Rm FReFRERR (Karyokinesis ) FRGRAREER (Cytokinesis)
S | :gal @ *mfers @I ReiFeR e 9B @ & OTS (I MBI Reiew 06
SIF HIRGFIREHOPT 0 | OIS ANRGIFIZPA 0 |
3| “Efe T “afS «@ae AIY TR TS | SCFIFS T (S G AFFS T
ST AT |
© | FefFem il | qrwea WefsieE Akt 3w €0 | O (I AL I TG |

8 | sy e | el Relfers 7 vt wieirey e SRCBIAE AN 9 ot iow & |
7R AT =71 |

& | =T e afem o 7, 791- a4, G (T A (TR |
DTS, TS 8 Graeis o |

Y | AEG AN FREFIREAPTT NZGIFREPER AN GG | | N RCGIFIRE A T RASFIRCAACER 21 T |




AS-2.8.% : AFATS TR

(LESSON-2.4.2 : UNREGULATED MITOSIS)

wfaafye TRGHH (Unregulated Mitosis) : @itea sreredid @ Aifegs [ifew wi3a a@n WG Fafge =3
MG @ Reew adfemm b @@ 46, wh @ b geir @Itea e Aece A, FTE (@R [omem
effem fafge ate | g @ Fed @FEvE Gt [iife =@ @ Reowm s afae 2@ e @
SFOIRFI (P Roe bare ATF 6 HONR 8 =7 | HeNR (et I Az Te<1e T (0ed i)
S RIS AT R T TENR 8 I 4 ©ite WiEee (malignant) 31 FyeRes Gewm @ =3 |
WS @R (HrSHS (Metastatic) €099 &) SIid Jfa SRfES 20 AT | SeEfes @ 7 BeweR Ifa
A A, el (OREBIFE F0a 71, o &K=igs (benign) BEw= 3w |

ffen “nAiage oz [ien eeed Safgfs a1 wrigfen Fmu @it el 3fa w6 | @ve g w99
G 8 TSR ZT-Ifaw T (PG (RIS e RS A | feww Frgad o 20 F4@ea @i -
(T FEES ¢ AR | @G ARBENTRA WS FRCAE AR e (@ AR T G A0S, @@ ol
T etE [fEE SE SeifEe A4S | e 26TR Ty GHREE FIREEE GFh MR Y IS 20O & | @
ARfF-fe7 FEww (Cyclin-dependent kinase) 31 icewest Cdk wea #iffos | &g @w Cdk-w7 AgFe «fewm
([T (FTIbTA *eel 78 20A I, (FAGCer Rfon et gRaiie! e = R SiFfae MEEIHeR 661 90 |

fifen eam AP oiRam e @ e RSl 7@ | @8 OiRATE By @ik B, 7w ub & v By
IR i 9 S AW (@ Koo fras g @i 5iq e w6 w0 @R Ko 78 2w Teur @ @ Aw
FIFIR ZCS IS | FIPIR G0 TGS @191 | TG o (02 AfSTHT IS 0 | (IS ISIOFT FICAPTIRGIO™
Afeaa e et T GG @S A @R Feee @9 =W | GTaw effefrn ofe Tesae e erren 211 9@l
FrelRe w01 | 58 W ove TEdheR e Fagd 1 Ae o FRgade g afehe e swmeed @ e
FEHAB T T | FCE TG [AG 2@ AT | GF TN FC FPT I | F1 FHAR 432 TGS G @1 |

3-9bv-38898 pc & all

foa : wifvafare MRGFERT @ [Reem

@ite 79 (Cell death) : @&l ¥ T© @M JIUBR ©©2 of Ffoge TG TEIA| AF R G FI3A S AT |
IR, PR (P T RS GTAE | TRIG] TLF (FICAN A R (P QA (19 R ©LNe (FIAT JgJ I6C© 2 |
A (T R MG ©f 579 TS T | VAR Ao o7 o7 (I (Y4170 TSI ¢ g G
) T9J TCB | {6 AT (FIIF gy 906, I- NeCrosis (A e 1 [ae w7 ded Tgy) @< apoptosis I
programmed cell death (&= fFafae Te7) |

T2GiGe Tesw (Mitotic Index-MI) : @t B (5 @i ALyt <2 RGPPSR SAre 2@
MEBIHF ETeesw (MI) |

TGRS @ A
(G g AL

MI =

R & M| er@e #tg | M| (/tF SaE 0o A T Fo Sierel§ Ifa A G @@ & 1 4[4
fofeest e |
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(LESSON-2.5.1 : MEIOSIS OR REDUCTION DIVISION)

it 3t gPmee Refem (Meiosis or Reduction Division) : @ @R Refem efy 3l Sgraicas Refmams
T SRS T Ko 2@ SR Woirey (@Iead 8 I R AfSfs Soiey (e (@ ITATEI AL MPCHITH L
7, wits WeAite A1 gPEs (meiosis or reduction division) et =1 231 |
fa Meioum (to lessen 31 g1 F41) 2te Meiosis *Ito@ T8I qUhCR | THRT® G Arpcpicad Reremes e
ﬁ—mwwm\aﬁﬂwm@maa\WmﬂW|
q AER SATS] (PR (@SN ] NP N{E Afiwe W @ & goers [oremse (reduction
division) 31 =7 | @ e ez WS /1 77 7'/ G (@ s Ta G [elfers 203 fegae reitas
SEF T (N) (FACHS 5D ey (Y 72 27 |
wifi®E 8 Fiw@Fd (Discovery and naming) : @ et Oscar Hertwing sb-ay 1ta SR &1 sibiaa
fearai ReaifeT @ Romem AR FE | Shbo e [eemt @@ fes (E. V. Beneden) @< 2w (Howser)
Ascaris I MG 2T AT (@GN SNRER FE | Sk A Rea Brgeia (Strasburger) o=
TR T PRI (GRS ZPTes [oie %5 03 | Svoe e =@ (J. B. Farmer) 8 33 (J. E.
Moore) s ZPTTers Rereme miosis (Reaifer 3t firefeT) we snifis 6w | e «f6q e & maiosis |
QTS *=ha fa @ g Meioum (to lesen 31 g91 3¥4T), G F1Aee AR IS A4 J-AfioS I meiosis &fes 27 |
it Rerem 317 3w feewe (2n) @i {42 @i FE@hs &3 |
it @ Rerem @i 2@ (Where is the meiosis cell division) : et 5%t s=e Srgtaica (meiocyte)
TN R | FEIE MRS @I A G&R T]AR (2n)ﬂwmmmﬁﬁ?mm|ﬁamﬁﬁﬁm(mM)
RriPe & R +17 SEeiE, " 8% @O G (Cawae) fmhe &8 FEEs 57 o W et 20 i 2
B |
@awﬁﬁmﬁmawﬁ®|m
featae Sita ReAIheT 06 s owa B o0, S 99 WY Tera (AF @Y T 27 A1 e gt
@ feR1q Beotm 27 | @2 @ Menfers SifrE feaife1 (terminal meiosis) 3 |
= SPeRE S CRCE I AN Wy WG (Microspore) i SIgead T TN « i feureE W
@1 (Megaspore) 3t FY IR 7 906 | @3 4R Feaihes cnfes fwfe (sporic meiosis) 36 |
" IS AFR N ¢ T@IE R NI Feaeasa T 978 @iReells 160 A X6 | B &Fia Reihes weenbs
ficifm1 (zygotic meiosis) e |
fitaifm @ Reem @ =@ (Why is meiosis cell division) : % @fir Giq fwhem w@ @ b o@m TR
20 SRAD T (I 9B W IR ATOIF (P WP (GFICATEN AT LS HLATF (SN ACF | =1 i,
7 T @R (o @ @R G GEn) G fif e 2 wiReit R w1 wiRelt aw I I Eehs
oot Mm@ h 0 @R SR @EREE wRe Refte 2 @b 54 QiEa J 76 | FGE T (@REETse
(TFTATST LT ZFT (P & TPCRIEE SEF 7 A S (@ Fereea 0 8 QI (@Ioaees 72y fawel =@
I | FIEWT &I (- [1ET) 96 o5 @ Fiees S 98 @iRembs @ oe™ Aot fagd & 1 @e
(GFITACEINZ. I e (@B T2 I, CTTS (SIS AL awel T (10 ASH-78fS o Prol-wrei eers =g
TR A @R AT eifere @ SIE AR T A | AR FEelR W@ 2@ AR | fTAwS ed wies
RFE T PRI GR YA GIIA SIMT Wb = o2 eeifer @fiEy I A7~ BrF 4t @)
GIRCTa qARIRES! T 7R |
fwnfr e Rere= ¢af*®y (Characteristics of meiosis cell division) : iR (Bt ezl
> | foziare QI FIFRT AgRTe T APt 2@ A |
1 9 4R (T R WefFrT 9 Row =7 68 (FIieey 9 G99 KOS 27 | P T97 7B (FI0 (@i
4T TPLHICER SEF 2 |
© | R @ Reres febe-s ¢ faiFe-3 @3 7fs aum =i s 21
8 | ATFE-3 AN [uw a6 Tol--1{tw few a1 50 |
@ | CRITITART (AT (SIS {0y IZTSCETT R R |
Y | e VR @ GRIRESR T A0 @I (GFeaeeiess qee o i =06 |
q | I NPCHY TS HIRD JIAE #{e) @0 2 2 |
b | (SFICNCSICNE FoF [y 4G |
> | A TS Gied Feaifee-3 ¢ Feiho-2 @7 IRt SRS IRERRT 90 |
30 | TPIRES @ (FTATCHICE FoF [ qC6 0 I SifeFaR T2 (PIRASTE] FUC] NPCHIIF ANGe F47 7 1 |
5 | FEIPIeR 0 ewifen (@ Te™ 7t I 77 [u? ¢ 75 A0S |




AMI-2.¢.% : NEihe afera

(LESSON-2.5.2 : PROCESS OF MEIOSIS)

e efém (Process of Meiosis) : Sefe «a s 7 ¢ wie afem | @3 Rememe 7w @ @ o= %1 7'
Rreifere 27 | “aforrs s (@A o e b aqm 4t ot 31 27 | 9w e FEhe-3 @ TS gions
REFE-2 A0 | @2 FEiFe-y el STope eagee @A wlde | @ At M AR (2n) SHS AT
(TS TS 9o =ie) @IEa (n) i & | TR Feaiher-2 «i=f RGhem S+t | FRd o afsh @
20T A TRAF (@ICACE iy b T ey @1 R =7 | it @ fRerem e e Steena w4 7 |
fmife-> (Meiosis-1) : e @R e feaife-33 sReE siem=d | Rt O ARIEe. @ e 7
SCATF AT A =R TN (GFICHICSIER [0 S AR [ (@b gor) w6 | feabmi-y & v =i
o7 T =7, IA- (TG-S, FIOITTFS-3, SHCFS- wmsmﬂm@mﬁwm—mWW

celitFe-> (Prophase-1) : FERPRI-3 @7 Q¥ A 20N A0@FE-5 | (@TFs oF 2eq[ =iz DNA afskifre =3,
©03 ©f ReIbE ' A1 @@ Wi RTrE AN @R TR el | SEha JREy @ v ¢ S
Ol F1 7 | QTE /G- ETCBIDA, WiReND, #iiwiRihe, ey iz erisiReEte |

(#) @Bia (Leptotene) : Leptoene, fa= == Leptos = 77, tene = et | Neaifm-» Remew@ aFre-> @@ @

3-9bv-38898 pc & all

TR (@IS TR O’ WSl SRFM FCA, SRS CFCE (ARG AN IR (@I N ¥, OIS
@I A0 | @ TororTeRa B FEwel-

> | FEfFer w@m ot gm A w3 el @beam g ~ )

ffe® eare e v 0 | \

3| (TSN @ 7 @ FOFE AFES (< AT ’ )| G et
FEEA AT &F FCE, TE AGI 8 (M1 @AF | @ #F@ & R
(@GN SReE $2 & (@ KB 2 | R ———
o | &fels rmTETR M) T9RE TRRwe Afwe wmE ) ﬁﬁ'
CRICITRRR (Al A | I '

8 | FISHFT 75, FSfreeti ¢ FEEerst T8 orerm | e e

¢ | CTEEReE fMEfke ma iz 93 B & -, T I @ REE
FER (ST o @M, AT 6 (bouquet) I | @ R \ )

(SICAGITCE (AAZTE (TS 0T | J \k

Y | I @I AN SV ETOBIb (FNeNeE b s

(synezetic knot) <t |
() =i (Zygotene) : Zygotene, fa= Zygos = @&l tene = et | Ffe-y R awes-y @ @
T TN (SN FZSIETS 107 T, O FipsifeeT 906 e ol wnzeal aeet | @3 Soisiaieam

[SIRES G R

S| TWE] e ety el weig  (homologous)
(ECITSINGTETR W§ SFFd qH | T PRY
(GITACSNGTAT TS5 IR TS (& L, (ST IR @
st PryI=iET (Synapsis) Ie |

1 (@eTm YB PIRE  (HAEN G ARNETS
(bivalent) =iesy #iffow® |

o | (@T R IR (GFCATHN 7R A TS ARE
SIS (*1F FC® AN, NN EGINR [ N (AT

T g e [KRiE oo Fare #Altd | w29l 3 Fw
I O AN |

© | JZSICETT T YBF T WAA© YETS GIH B 8
(G CRITATERN T = |

8| TOUE (ITNCEN AP O WS TS I2GJIETH
ISERE

¢ | B Tororien Fefpea ¢ N @@ 718 4 |




Ao-2.¢.9 : RePe-» aftr

(LESSON-2.5.3 : PROCESS OF MEIOSIS-1)
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() =izl (Pachytene) : Pachytene, fa@% Pachys = G5!, tene = 5ot | fcaifFm-3 Rerewa etwe-» @@
@ T JRSIECER BRD (@FDE F& GHT NF @A TR 1L T-FrvE (@ MIbres [y S [N <,
SIF ARG I0e1 | @ BoARTAD Ao AR | G2 oA sl fwmet-

S| AREECHR afelh (@TTa™ EIEIfEE W IJere s
A o =7 | @a T afol IZents 2t vrEb @ wbrea
2 = | @ oiRh @ e vt GEre (tetrad) wew AR |

Y B3 (@ EeR @ibe gbe Fror @mibe (sister
chromatid) 3t | Sifrcs, @92 (e b fon (@TTsie™
@miberE 99-FP5R @ mibe (non-sister chromatid) 3 |

© | iR @3 FE T9-FroR @b 4 s 3t aifes
FA @R G2 OF TSGR (O0% AR | S/ A&

IR «F IR O AP 77 T9-Fror @ ibres s
(&G MY | (@ ee S @ [FweE @hie o[ (crossing
over) 3= Sfelks 41 27 |
81 JTSEICTA @ FW TER GO qOMRE, oJLFTO
(AT G G IS AF | PR X () APfea
AGS FACF FRAE 0 |

(@) frenfow (Diplotene) : Diplotene, fas== diplos = double 3t fags, tene = 11 ffe-y Rt
AFG-5 G @ T PRGN ABAFA 06, G [P 6 G=R 5971 8 =8 o ferailba e 1 @
TopoRiea AfEref s

> 1 Q BT (TSN TS HLHIGCAR T TS ATH!

8 (BT 7] |

Q| Q@ TAMHE WRECS RITNICINT (@RISR FIEGIRRE

voa Wy RITR T ITGIETCHT MR &b A GFIfF I

=1 (loop) B =7 |

© | @ TR 79 v ETEIREIER W {Ee o 2y vees

FIRIG! =92 20 B | O (IS M §od 89 30 @
&7 I N @A T TR 73S Ao AN |

8 | MIILY (GHITACEHIN Yo7 TR RN T FIAGHT AL

T (IS (PF (ACF Aed e @ @cs A,

FIREAR G FAEA SRR (terminalisation) =i

s |

¢ M3 I Sl R AR ARSER T AN g9 vo

e @Ie A | GFh T FRCE AFE @6 svo T @Feet

T erizmber (Diakinesis) : Diakinesis, &= dia = s=@eiit«l, kinesis = itz | fiwife-» [omewT=

ATHFC-> G (@ T ARKITFAC T T ] I 7L T A, OIS SRFIReed e | feealioa At

TRFIREPRT Sel ST A 1 e G SoewiEa e fRael-

S| @ TATH IR AN Ao T @[ TG AL

QI AR |

> | @ Tomy NS TpeeeT ¢ Wefpeomt e =3 |

Q| (FCACSNGCETR AN IGH & 1A S@ @

Q15T @ (BT AL |

© | TPIZ (NSNS AT SRS T A71=a

R SAGHICT AT |

8 | RGB! FeFaem W ~Ififd 397 [ =7 |
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(LESSON-2.5.4 : PROCESS OF MEIOSIS-1)

3| GBiFE-» (Metaphase-1) : @ 71w taf el e
I P (FTTEE e qEd Ts! BT oLl Ry Seee
e 23 |

ii.  @EHTLTE SR ATS TE AT G2 TS B! 8 (6T W |
iii. IBOACHT CTEIFRR 1 72 R wwer PrerEm G o8

3-9bv-38898 pc & all

IR 7Y = |

iv. JLOIACHR U CTEIFRIER @I & (71 e @R S =I7=
(24 S o3 9 |

V. (TSR 0 T A 5374 8 = |

Vi, JRCSETCHT (TSI FIF<I FIZITE Gl 725 RS AR 4
Itz TR 9 |

© | SYAICES-3 (Anaphase-1) : @ s taf el feme-

. TEIE (@IS 4 SEm @ AR [ o fes sifre
T | 7 T Y TS RIS 716 (TSI (TS AP |

ii. ofeh @R ETEiER R e SQer SR @b
PEISIS! AT | T (@ISR 1gore w1t V, L, J, | agfe
peT ML |

jii. afst @TmEE 7 F@ @bt AF ) Ao A
(TSR A TMPCHCA EF 2| 9L 2n 7 FE N
AL A |

8 | (GrEtwE-» (Telophase-1) : @ === wfiEyef faza-

i afb febe-y @3 o et

ii. YO (@IS 13 GReS (=i |

iii. afs ¢ @TaE i Fefeam ¢ FefFw smie wke
M6 | @ @I @I oFm WepeeT ¢ Mefmemia R =
Bl

iv. e 77 fRee 2re A0S |

V. (@SS T 8 7l 0 S 7 T |

Vi. Griteted o e gaifstem  wWisGibm efeim st
STIZCGIFIRCAPT q06 ST T A1 |

Vii. (@I MBEHEEOD G bl a1 5P, =@ AN WK Q]
- Reres siexigze 33 |

THRAREE™ (Interkinesis) : fbe-y @@ afem o @ wl
ST A1 (PIcEn S =W o ¥y A Wy Wenhe-y W e
AR T TGS TN oW FA | @ FNH By e RNA ¢
@foa e =1, DNA- afsqs a1 s 9 =0 a1 @
TR I FATACE TORFIZCAOT I | P S

i i : > | NEfe-3 @ Rems el «ieom foai @ Sme @ (b oieia $agieN 39 | @2
A TS 47 TR Ao B THRCAD (ATF TIEACET IR P16 74 S THFIoH 34 |

3 | MBEIPCR (@IS R (TSI g G/ SyEieEs 7w V, L, J, | Sigfen s wfr e
AT 72 30 =G (AR BoFio 40 |
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(LESSON-2.6.1 : PROCESS OF MEIOSIS-2)

-2 (Meiosis-2) : @2 efl feaitiem fer Reem a1 TREHeER S@el | Neihe-» e 72 ub @™
(TF G 2T HRD FAS) @ B &F, WA (GICACE A TF o NPrRICas (TGN FALAIR A ACF | A=
enfe R 27 giewe ek 4t @ Tafors [eiftre 2w sl Fiewe Fekam a9 T o fEhe-2
frerem 7o 27 | Feher-2 7 51 <=7 qes | AEimetE [ 0@ Fa Z@=i-

(¥) @tFe-3 (Prophase-2) : @ *RitaR af3ref ffmma-

S| @ T FEEER |

> 1 @ T R Sret 9% =X |

3 | ST @ Wefga creaees f[ege 906 1 W ' AR |
© | (EHTACSNGC] ST FOFTS 0O U6 HC T QBT 8 (BT
M, TG (0T ] @le R G9R GBI 7 |

81 (@FWHEA >R (s [fiem AF ©R IRWTAE
@ Gre foe @ |

(¥) EoiEes-2 (Metaphase-2) : @ #5iwa fEref Fawsi-
> 1 el R Rereas sTesitet Fresrrgs snfiei) w0 |
3| @IS Al REATe= T (@ eTeasete UMbl ¢ (5l '
@3 NI oo 993 fesre 27 |

© | CTEIRAR R w6 o) (@ WheeE (it eefiis
el

8 | CTAIRRIR Rofie 1 (A =ss vl Fie*w ©8d e I&
el

¢ | CoRTCE CTEIRER Row 2em™ ufb S0 9I7re) (e
LRl

() SoITEE-2 (Anaphase-2) : @ =&fes &afiEref fazel-

> | @ffS (@SR (@ WIHE G 27 (T 78S 7@ [
T TS Bt AT |

R | G0 S (TSN FIF* B ALFIHN I qoee
Mt S 70 AT |

© | &Sl @ T EIBIRAR TN G IR A pieTS
I |

8 | (TR SN ETEGIAAITTE S Sl (@ oS
V, L, J, | &g stgfen e |

(¥) Grere-% (Telophase-2) : G- =0T Wwaipm-8
iR o =R | @~ Rl Fwel-

S| SANSY (@SN (R @ft8 (TRt e I
GrTere-2 R o =7 |

1 ofs e @ R wew Fefeesmi e i
(TG (AT FEH IR RS T |

© | (AT TN YA A G T 7 o Jcl
el

8 | WA e w06 T 9GS 19 Fe! g 1Y |

@ | MREIHIT & 27 |

orRe fhm Rererms M @ fh ame @@ @@ sRb
JIATC (79 8 7 |
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TR werie I : @fa T FERAT 9l wea ot 7 weEereelid @F v NRGIFeR [fen xR atm =RE
G P 4R G Symel R @y 90e1 40 (PG Cof I e @elo o= Jeyie e |
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(LESSON-2.6.2 : (IMPORTANCE OF MEIOSIS CELL DIVISION)

3-96v-38898 pc & all

fizitm @ Retea g (Importance of Meiosis Cell Division) : @eeite fwaibeR swg Si=ifE i |
FRA, AT GIIA @A T 2 F G &S PR IR | G T S0 B TG T9d QY SIeT© 30 | (FIE
N, AT AT, FNEIR @9 RIS 4l S=yze A ¢ Wb @ [eees seime S@qwis e |
e b @R RowEe wFg SETsa F41 2@ |

| s 8 (Creation of reproductive cell) : R@FeR T SawE ((0TN5) T2 =3, ©F @
G G Reihe 91 9hea Ieifa ST |

R | (ERTSITERS I7eRt 9t (Keep the number of chromosomes constant) : eferifete I Taercs (TS

7l &3 (constant) TN (FRENIE @ SfFAIT T I RCR | JIAWS T WRCAG G feaArme Tfem e
MrpeaIcd Feife 71 96 Prol-Trel 2o TWIF-TEOrs TSI FAITEH (FHNCEs 72yl fagel, bR, wibed,
@Eed GOt Jfa (I TREOTS GFh S ARTST 0B @S @3 ~RAH GRETS RS T @S |

© | eEifes FTRTe! B At (Maintain species identity) : @FTITEIR AL B AR MG I @Sl
ereifer TRl AFe 207 |

8 | &%= (Variation) : ST T91E (@IS T GO T T | TS s Tga 7TgY W0 A IS
ARS] IIYCH 0l B A |

¢ 1 e & (Expression) : Weaifm s foay, s e st sfexsfes a:l ¢ @iz |

v | GiRRbael ® (Biodiversity creation) : ReaiFe Rereas vl @PRESE q6 @R @R T (@R TSI
ez STe-eie 906 erefed Sees Gemred W Rivaet 912 =7 |

q | iieas AR 8 I=Rfa (Gamete creation and reproduction) : fzwe Gt fibe efer T 7 =7
SIFTCNG | ST “ICNCo et Mg (@ effear I =i |

b | &y (Alternation of generation) : @ 338 &Itad GIRAbIE SN ST GTATA WCHIFRT erors gt e
|

» | (eeeEE @ (Mendel's laws) : cesteTs seas 11 (ral et —iel 3@ =1 |
Yo | (e e 5% (Basic similarity indicators) : & 5@ @ & SieaReIR Giera [eaihon «g
T | @B AV QIR 0L GRS AR AfRba =9 364 |

RGP @ Rraifer e Retenas T #tefa (Differences between mitosis and meiosis cell division) :

MICISIERSEE NREGFE (Mitosis) fritE (Meiosis)

S | o B GIRE glzwe, fbawe i AFeEe meE | TdRds Tame §ited e AeiRid
90, T QIR (MRS I 2 | G, T NG I8 = |

R | TS Reies % 73 TG | Rreret @ TR Qe 7 |

0 | o OIS A Pl | SCOFFFS Gioe Pod |

81 WAy (IR | WprdRh Reftre z@ v weirey @icaa {8 | e [elftre 2w vl weirey @R

Uil = RN

el SANSY (I P NPCRHICHA (HTNICSITHA AT AN = | APIFICER (TSI AL S = |

(GRICATETITTR AL

Y | TR go FRTET 3B ¢ TR @I A A | FrETE! B T R TR GO TN T |

q | sfeqsf® GRE oFRd, @ha R ¢ wleyfere | @R owwd, @Wha R ¢ wfewiers
MRGIFER @I gt @12 frbior s wwgre|

v | DNA sieesel @ty DNA 1eeeiael 3TMR0ere mem g =1 | Gt DNA e eere weiie &7 |

51 e e | e e (@imitas g Reifere =3 e 12 GRR (HCEN G

(TSR Rere freifere =7 |
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(LESSON-2.7.1 : CROSSING OVER)
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@i @oi@ (Crossing Over) : eFs @& Gitd FMwbet @ Reem «qe @RI J@bs T eof @@l Swpey
B | G ARSIIECT GF I GRS FIH TP €S ZCS AN | ST FUIFIA (@IS (61 718 ZCS ANF |
RIBeT @y et arwe-y @ AR SAmE GFEre! @ITIEeT @ eeR sess 7 w=-FE5= (non-
sister) @mibwacaR ey S [T 61 afewes T eoR I |

TReSE T fGmere ks 9% @i Fawe femees W T Tew 1 fEHeT (recombination) =7, wE
T (FESTACS T fGea 1 (AMER &M 906 | @8 FEe TP 9o[ Al @S 57 1@ (genetic
recombination) e | svos @R < 26 wofW (Thomas Hunt Morgan, 1866-1945) 51 Sfew e @iz
GO FTHATE LI (A | S50 T FfT (IR 7% 711S FE |

\l

> | Pt (Synapsis) @ Rwifem s awwtem gy
AT RITACAIN (FCACSICIR ARSI T ARG
Ay g1 (@e MY | @C IR @ efEes SEnahe 1w
PP (@EIEeR §F Qits, T'Eits I CLEIRTR (AF &F T0o
AT | I SAfSTEIT! (AT GF@ RSB T 2R |

R (@FoITEeR A (Chromosome  duplication)
ANFIRHT TA-7TTC AZSNCACET ATSIF (IS GG =l
el Row 2@ 4t 3@ Fror @i 97 331 @ e afsh
JESIECE SEAG F@ (@ he qR =W 1 9 ST GG (tetrad)
A |

© | TR @SR (Crossing over) : (BArC SREF GoIHSEHEeS e
IR FRC Uo TPEER @ mibres WS W (ot T | @@od
ARG AN TSGR IR @ O (@FWDHE o7 FAPPR
@WIHEd A & & | ORI (@GNSt TahPER @ Wibed
M @RI [FTTE2 2T FhieeR | ATSETCH qo @RITITSed
My Reaet =fea e A>>" 7E MR @S AF | TE FHRGSR
S ARSICACHA Yo TPPBE (@NIHre X STgpfon FRem 8 =7 |
8| almANw (Terminalization) : @PRR @oR g AR 21
PRI (SR NGIH 2o @ s s 3 @ce
2CF | FRACHAR G ST RFa== (terminalization) It |
PRI YT (@ ibred Ty St [ BR v ks
viffEs “AfReT 9 | o : TR iR @R @FE

@hTe @IRR g 1 ofeeF (Significance of crossing over) : @fireeR SR «a b wwgse woar | =g g
e R Sfew Tel wa Sfen oz @ik @oR woAIh TS cfiefve &1 @R FR @R @SR
GRGTS STe (@0 wFga) EIete 0%-

S| TR GO P (@ETNICEI e AR 906, T G @RS A 9 | [EeER ke zE
GRGTe GReaba R & |

| TR GOR @A (SRR 8 F0a, SfeqEre @ ahs CRE wwgsd AWM | Todk Fhr eo’ Nfefes
AR |

© | T FOR GORA P TgA eeife (R TS #Ad | Fawed TP goR WHw T aFwel Y T8I | GO
W—wﬁ#m%ﬂﬁm|

8 | TP G FIACT FIRR (T (@ R RS TG ©f FE wow ARee! Bras Awes 7wt 70 |

¢ | 3TN G T THS TICoA GIF Cofid TFTo!S Werw 41 T TR TP GO I |

Y | FEFRIT TR GO LB BT AR | @7 T GIIR Ifors AR S 787 |

q | TR GO TR 9T @ @I (SIS e shgie e 8 @ eesne@ w4t (chromosomal map) s
I T | T (G S g Teaifrs oz, iRy @k Gk N0 T W0 S0 T |

b | CERICTICEIes fercaa seicais =it (linear arrangement) @i €SItaR TRIGNR Bl wifTe TR |

@R eoiER @ (Crossing over strategy) : Jio@eid &®
@26 T G SPAE NG GFPI €97 alferw vl et 5o 23 | x y
l~ 'l
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A18-2.9.3 : MIBIFF ¢ Fehicem [fen v T i<

(LESSON-2.7.2 : DIFFERENCE BETWEEN DIFFERENT STAGE OF MITOSIS AND MEIOSIS)

TRGIHACR @iwes 8 REfeR @ies-3 7 0 e
(Differences between prophase of mitosis and prophase-1 of meiosis) :

AR R TRGIFHCE c@ewe (Prophase of mitosis) RFR celitEe-5 (Prophase-1 of meiosis)
AR @ il TEEE | @ A AR |
3 | Refe (I TATHT (712 | @f5 s Sorvr Row |
© | IR CERITIREIR (A1 AW | (RT3 A7 |
8 | P Prem=iFeT ¢ AReNETS toft =1 1 | P11 @ RSNCTS Cofd =T |
¢ | T S B 7 A | S R = |
Y | PR @Ol GOIR GO 90 Al | TR GO 90 |

TREGIHER CHEs ¢ REACR (HIEs-> @7 g N4

(Differences between metaphase of mitosis and metaphase-1 of meiosis) :

et Raw TRGIHER @oiEs (Metaphase of mitosis) Rewifie™ @BitEs-5 (Metaphase-1 of meiosis)
S | CSRICAITSITNS LT (IS GO AT | CRICNTTET (SRITATCST (Bl TR A |
R | CTCGIfRRICE TG R =6 A A | CIGIRRIR RYI S (AT GG 7
EEEE] T g SR 0 |
© | CEIRREE fefe | MIGheR cbres “Ries ciew s FEIRRE Row 2 =t |

crgifRE Refe =

8 | 57 38 (TRITAICEICH 7 978 =7 1 | T 7 =7 |
@ | CHTATHTN qFfe | (HTTeens 4Pfe wefiafe® e | (SFTeTeE 2% ARafee =7 |

ARGIACR ST ¢ NPT SAEs-» @7 T4 A1
(Differences between anaphase of mitosis and anaphase-1 of meiosis) :

MINISSEASEE TRGIFEE wrieEs (Anaphase of mitosis) i STRIATR S7AIFS-3 (Anaphase-1 of meiosis)
S | CRITATRICTE PO | (GHICACSINGCET WCATFIFS e 8 =7 | (FTACSNGCE F 6 ¥F |
3| e Refe | ondifm ke 2 | crgiEe Ros = 4 |
© | (FCHIE e3Pl | (@HEIEIH eFfe qRRfCs 4 | (e &Ffe sfafee =7 |
8 | IfGred A (@SN vy @ @ Wbe wwt e | | @eeesetE uft @b am b |
¢ | @Hres e eifsfb Sirey (@rTeTs w2 @ b oy | afelb ojf e f6g = s
ceed e qifte =71 | SISCECE

TRGIPER Grtrs ¢ fEficr Grtes-y @ T 1l

(Differences between the telophase of mitosis and the telophase-1 of meiosis) :

LR [SOERSEE] TRGIFER Granews (Telophase of mitosis) i RTaFe™ GEIES-» (Telophase-1 of meiosis)
> | BTt Refe | 3B e G «aid ¥ | “fatafe W' <0G, GreEs-3 ¢ GrETa-2 |
3 | ey FefRIeE | gl weiey el g = | ofaf Sreirey e fwm 7 =7 |

Sl
© | CERICNITES AL 5{1 fWCIERTC (FITIITES F2! MPCRICAR | STy S (RIS AL
ST A | AP SEF AT |
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LESSON-8 : OBSERVATION OF DIFFERENT STAGE OF MITOSIS CELL DIVISION

Teog (Principles) | @ @R Remem afemm @@ Tecsy [effere z@ Teigls, TN ™y ¢ ANTACLT

(GFTACEINRE 7 AT B T O NICBIO I | (@TFS, (-, (WO, ST ¢ Grws
@3 Al =iz WG R @ am | —

greaE  ©%wad  (Required materials) | e e
SerFeRE, RO diolet@l AR &= Noee P

ZRA HIC |

FiHoms (Procedu re) : FZTh wgIrwmtas F R P —
F7 I ST AR A0S TR |

(F) owwm 9t oFE@wt  (Observation of T —
prophase stage) :

& T NRUBIPGR (@licwe sfat, - ot oo
S | 3138 IO T (FCITeeteT FeRReR wuay

g o_fge | foq : arFm

3 | IR {8 G FIE JC |

o | &fSf @iTEm 16 wwifite e« crgifme 7ﬁ

T RS I | /ﬁ\\ frre v

8 | el cmwEe ¢ NefFes [y | / Y (PICHTCETT ©F
(}) coFEE 499 =/@wS  (Observation of

metaphase stage) :

28 TG NEEBIFHER GHITFs 21717, FRe-

> | A1CBT, 51 ¢ farwife 2 (@icTe™ v |
Q| T ©F g |

© | REA e SRR Row EgiarE ks |

8 | FeflFaR (wEe ¢ FefFeat seifge |

@ | CERICHICETICN 71 38 & 1 |

(1) s @9 s¥E@wS (Observation of
anaphase stage) :

&8 TAID VRGP SyITES 21, Fiad-

S | (GFINITEIN o741, 7 8 G GuBe [IF¥E |

2| CTEIRER o 7w afsh @wite «a b wreire;
(SFITITENCT ARIS 7 |

© | (e V 9l L wigfen (e |

8 | FelFaR cwEe ¢ Fefemst sefge |

(¥) Grmwm 4 A¥E@wY  (Observation  of
telophase stage) :

28 TIAID NG GranFe /{7, Fad-

> | TSy (FTNTEaetE Roifie (et (+fitere @3
%, #TH1 ¢ S8 R0A (FIh o8 B TR |

R | AT} (AT e Ton FefFa ariEs ¢
RefpeaeR s 9B |

© | (FICER Y2 (0o Yo STy WEfFeast (7l I8 «ag
{1y FSFAPTREE T (B’ ¢l I |

8 | Fiwet 77 A 1@ |
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(KEY WORD-BASED SUMMARIES)

>

L)

> 18 Rerem (Cell division) : @ e GRorcea 3w @ e St (IR A 90 ©feF (@Y Roree 0T |
> AIRBIFIREPR (Cytokinesis) : H ReIewa I8 ARBIACTN MO ALIGFIZEPE JC |

> FriReREPE (Karyokinesis) : Reemse @it ReEiem e FifesiREhe e |

% MIBITE (Mitogen) : @R AW (@ RoTets TwisE (@6l @I SIva NRIBTS 0 | (- AIBIFI |
SIRGIR (Amitosis) : @ @R Reem afF o b Tt FERFR ¢ RGeS @ wha 57 2ot
TRPTR Ree 701 qb WSy (FI0Ea 38 0 Sits SyiEeeie 90T |

<% WRWIFET (Mitosis) : @ &lbe ¢ g[S el Gitaa TpcaE AT WEEHA ¢ #{ta ARG I2rec= [Rorea L
ATAIHTS @ I 6 WA (I B TR, SIS MRGHFT A TS Kere 0T |

< @oeEe (2 (Metaphase plate) : M3GIFF @R RewrTR EHIEs 7R @0a R @ (@ EaseE
TR D ATS I (AGF NCS! AT | GTF YW (25 A @OITES (2B 0 |

% TBRES (Interphase) : 4 @R ommm 4=l @ @ @7 [efers 27 71, T8 @ e o ewfe az
F(A O THEAEE I RAW 7wl 01 | THRTES ¥ [K@-y (G, wM), S-7r=fw (DNA afsfsm) ¢ Ram-2 (G, w*)
o5 ~r=fea e |

% tEpa (Cell cycle) : @ vt 4T @3 @FIF 8, @7 Jfa @R e Reem-« foqlb Fa T 27, oS FAv
A |

% 5% #tFB (Checkpoint) : e = 53¢ T 2a @@ @ YR 2 0w @1 @F¥ [oreas Saeifs 35 2@ I8 @12
9 I e 5F T I |

<% T (Cycline) : 5 @ Reeas e 2w, i @ifbd wreiy | Torees i «fb 32 =2

< BT (Meiosis) : @ @R Reem efe Tt ReFmh 7R @i @ emen v Relfee 2«
AP ZCS TR NAS) (@1 B T &2 AT (FI (GFITACSITR AT NPLHIIA NEF 2, Sl Wit a1 grrgers
@Y Rrerem I |

<% TPIeg Feaee™ (Homologous chromosome) : <58 wiigfe ¢ g feea sesidife =i g (erieaicem™ I
G et @ S el 20e ST St g Il RITTICEN (TS 6 |

<% ST (Synapsis) : TP (@ICITSICNR (S5 IR AT T2 0HT 0 |

s qReNEETS (Bivalant) : RamsifeT safers @ibam T (@ITICE™ Foee ARSETS T TET 0 |

% FHRIRER™ (Interkinesis) : feaifer efe Fekem auw ¢ Sk Kefer TSl TwwE THRSREEF 0 |
« S TR, (@i Tonfr e = |

% P @ F9-Febta @wibe (Sister and non-sister chromatid) : <=2 (@ISR GG 4 2@ @F A
FRBR @G | SRR IR 9 o8 (@SR b eE 6 7 2R7 T9-FF5R Th |

<% wiFa wg (Attraction fiber) : @R RoweTa 7 72 FIoe TE0 @ TR (@ ATHTR GG TR IS
2T OIS AT ©F I FIF¥ FIEIR I (FICACSINE ©F 0 |

«% P w8 (Spindle fiber) : @¥ oreTTg 7 78 FoIwe TET @ TBEE GF GIF (ATF TR (7% 7@ [gs A0S
SIS e 8 0 |

< GBIRERFA (Metakinesis) : TRGIHGR @HTTFs 9w M wEe [Rgdy 9960 @ Ee s 2630
CBIIBTAPT 0 |

% SHIcES 5o (Anaphase movement) : (@ RSETTR STAITES 7R SI94TS] (TSR W04y [REFCIT T
S AT (GG (N G E G2 A 4T (01 ) TCF A @ AF | @ AR FoE SYAICES o A0 |
<% (Bare (Tetrad) : efel ARSI @SN =HFE [Tow 201 bR @ wibe [FE @ W[ 3§’ @, o Gare
A |

% R (Recombination) : @i eetaw T @ IGe g s=RmsT 90, @ *afers Rafme I |

% R0gA (Hydration) : @ g s =1 I& 263103 Q30@HH A1 A @Iee 0 |

% BiffETRTers (Terminalization) : fetaifbq ¢ TRIRERRT Somr @ “m&fors FREmIeR ares e 7@ Tm,
oIt SRR Te 1 erSREae 0 |

& et (Kayjamata) : febe @R Reees @iee-3 7k AZSIETE (@ INsitR 7o T6-PPo[ wuibe [fey
B 3AG X TR 0O I& AF | T9-PPOR @Hbred Fius Aaie FaeEies SiEes 0 |

< @hre @er@m (Crossing over) : fEf-y @@ @tFe-y @@ FFROT TARTT @ “@foq M g TwIg
(@SR F9-Po5ia wifbres wug s [/ 906, ©ite @iz o) 06 | TP @I T AL (@ISR
M4y formore (AFIER STviH-ewie Sieff] oo fE 9 |

L)

L)

CR X 4

L)

CEE )C R )

o

%

()

L)

CR )
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STANAN-R : AL

8 FALIRTETS A

GGIF- ¢ (FITF Rore

(EXERCISE-2 : KNOWLEDGE BASED AND COMPREHENSION BASED QUESTIONS)

e df (Knowledge Based Questions)

WqiITEe a) (Comprehension Based Questions)

S | @Y oo Fe

3 | FREFIEOT Jte

© | ATRCBIFIZCAOTT 2

8 | TG FICF 02

¢ | FAE Fh?

b | e Jie

Q| (395G J?

b | TORCTS B 02

> | JZCSETS F?

Yo | GBS (25 2

5 | ThRETR Fi?

3 | CIBTFIZCRTT F

SO | S (I Fh?

38 | 7B ¢ 79-F5 TihT F?
3¢ | AIRPTFA Fh?

N | (5F AT JI?

5q | RGP FICF T2

S | TR o Jie

S | (I QT MICGIHT 962

0 | WIGIHFM @ TG ?

2 | R e e

32| Gy v 1% w6 ?

20 | G, 7 & 9052

38 1 S W e

3¢ | TEREIGS 7t Fre

QY | T Fh?

39 | s 7 F?

b | (TSI 73 Fi?

35 | PO T 2

wo | NEP™ FItF I 2

0 | ZPTES Reed Ji?

O3 | AMCAGITERS FeFe Fie
0O | CATATENS W™ e
©8 | FIRANES Wil Fie

O | ST (AT F?

oY | B3I Fie
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