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Tumsanevendnunznsiugnssuagiinheauaudnua (genetic unit) ATUALAEITIRTI
sU uawdnuusmdulumuiuguesans Bond Bu (gene) duify Bu Sswihfimuaunisaieven
anwazanee 3nusInyselugiunanu

AN 1’7iﬂ"1awaﬂlﬂﬁuwudwmﬂé’ﬂwmzﬂswﬂgjluiq'uzjuﬂ 1SN dnuaiziey (dominant trait)
wivnsdnwaglivsnglusugn wionszusingluguvaiu wismaufla Sundn Snvaesies (recessive

trait) JedinaviliiAnANuLanNFA1 UL YNNIy YWEETIn annuvannviany uinsagey

IS o a 1

anvzniugnssuIUINNTliAnalddne) wavanunsomsaniuslilaauislagiuddidindiu

Ingjusiazaila Uszneumemanuandeiu fe inaguazinade Tunssuiunisauiugvesadidiniieln

lpFadiTingulvidifiadu inannsufauseninavadduiuginag Ae alsu (sperm) uasiwaddunug

o e 19 (egg) fanmd 1 Imdulalng (Zygoth) Feaziimsiasaiulanazinuisely Ay 8u anwe

uazwiunvzlinsdednegandtenszuruntsiunug Anan

: Wunssandafuvasgasdunusway (243) Aulwaadunusine

vile (1) e
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Winnawnie
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il 1 lassaavewadduiugineile (egg) uaziwadauiuginag (sperm)

i - https://www.slideshare.net/seksan082/reproductive-system-51105329
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s uiiuriesdu Wesnndruwhvesalsuduieguesiuaiea dwlidvuialvgnii
asuann WainnswauivaiivesaUsuuintu Mdnauiulvdumeilanause dady daedea

vosanlsu Juduinhdnuazengg anvieludsgn Bu wieseglullnndedegsuiven

ansaunulasiulay (chromosome)
Tu¥ w.a. 2423 An1saunvadeuiedea Januinluliedes dlaseas1anianvagdurdy
Snin Iastulay (chromosome) A9 WT 2 @daunananyinliinineransauisafnnunsUasuwlad

Yautasiulonve NN suUwadle

Chromosome

e Nucieus
Cell
AN 2 pundanegvedasiulay

i - https://www.yourgenome.org/video/from-dna-to-protein-flash

nsuuagaa (cell division)
nsudaead (cell division) 1lunszuiunsduiug wigiule uazdouuy dlesaniisana

nsTUIUMTRE e dINs s IuILTed navesnsularadilieadiaundnas wallsuauead

ity lrddiEimfuesauiulaty nMsudaeadussneusae 2 Suneu fie mswUsilunded (karyokinesis)

warnsuualelnnai@y (cytokinesis) msuusiuadea wudladu 2 wuu fe
1. Mawvstedsasuuliln@a (mitosis)

2. Mshuasadkuulila®a (meiosis)




YANINTIUNITTIUFINGIAI1EAT Auuu2InInsnisteus 7 du 5es Bunazlasiulay

a o a o o v o & o = o
F1YYI1VIINYI 4 TREIVT 230244 %Jawmiﬂu"lms.lﬁﬂuﬁn‘leﬂﬂ% 6

a2

¥ 1 Nsanenandunazlasiulyy

YANANTTUNIFIUFIMEAEATAINUUIINININTTIEEUT 7 YU

1599 gunazlasiuloy YasnisauYULsINAnYIUN 6

nsuwueindeawuuluinda
Ausuniswustedsakuuliinga (mitosis) 1S8NNISWULLAARUUEIN Nswuswaduululnda
Fanudn nszvaumstwadgniinuasilaslulouniioudunmue  uwasdidwulaslulauwiiuead

ISUFU 158N laaAnases (diploid cell) fanni 3

Mizosis Meelosis

Start \

00
PN LN

() ®EEE

e" ] 6 a a
AN 3 HavesnskuswadwuUlundanasluleda

fian : https://www.youtube.com/watch?v=bRcjB11hDCU

' I3 a . . & ' ¢ A o o« A ada ¢ a
ﬂ']ﬁLLUQL‘UﬁﬁLLUUhJIVI"Uﬁ (mitosis) L‘UUﬂ'ﬁLLUQL‘UaaLW'e]ﬂ']iﬂUWUﬁﬂJENﬁQN%'N]L‘ﬁaaLﬂUULLa%

AT AN gwad UTRa lAITIn T LU kULgaakuUluIn@dasiinTuiwaas1enie (somatic cell)

o
Saa U =

AU veTeNeddIuINNTY dudiainiue Juasgivle lumsuuias wadsesdnismsay
Aundouariinszuiuntsudaradauwadadu daduiging Bund Tgdnsveawad (cell cycle) Taw 1
Indnswaausznaumeszezdunesia (nterphase) 10uwa (M phase) wazlulvAiGa (cytokinesis)

el 1 ddnsveawad Tdaiussann 20 9alue fannd 4



A 4 Tndnsvensad (cell cycle)

i ; https://www.tes.com/lessons/qB8d3mZcRSq3BA/cell-cyclejohnston

srzvaINTshUBwaawuuluInda
a ¢ . I aAa | ¢ a &£ = va | 4
1. szgdumasing (interphase) Wuszesnnanssusereswadiintugs Senladneeamiled
metabolic stage dn13a519duUITNOUAN TBITAALNBIAIBUNSBNAMSUNTIUS TTan 90% ey
aa s 1 & 1 P~
Pinwad wiseonilu 3 sszdoy Ao

Meadiin1sas1s RNA wazlusiu

ee

1.1 528%3 1 (G1 phase) tJusze

1.2 5888108 (S phase) WWuszayinisadia DNA RNA waglusfusnniian

1.3 5303 2 (G2 phase) \uszeringanisaina DNA uidsasiinisaine RNA uaglusiuey
UAtRENINILELOH

2. svozluluda (M phase) uuseondu 4 szevdes fo

2.1 szoglnsila (prophase) sveziluiiunded ansiusnssuaziFiudundsudved
funtuauduuietaautiy Sond Tastulew wueslea (centriole) wndeuiiluSurazdrvensad ods
PranTnevesszezdl wwdinsadadulualiuifa (spindle fiben) lUdudsuinnlailanes (kinetochore)
voslaslilusmazidevuiundvaaaisly

2.2 szggiunla (metaphase) Taslulsumasduaunnuazioadiuluwvisednadniaunn

ign laslulouusazuyiaasinsesminsanataas wazsuiinisulagulnsdes (centromere) vililas

'
a

WPALAAZASULENBNINNY
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2.3 5¥83uaUNNG (anaphase) Felno3 1ATUIAA (sister chromatid) voslaslulon uAazdu
gnfsusnaniuludsiavenead nsfsdlindanu ATP sresildugaidolasTulsuiomalufisivonead
2.4 szpzalaia (telophase) Wuszeziinsaduiulnsiva AelasTulvuaanesududule
TrsunAumilowdy Smsasadorudundoaiudneds shlvuowgdu 2 uedea
3. szwglalnAida (cytokinesis)
Fefinsuisihindeaiausesndinnsvesmlama antusinuandiemsudleslanatadu lu
waddnilelnnarady avdunendduluinniuies 4 uduenoeniu 2 wad  drulueadiia aui
nsazanvesEImInLAaldsuUinanarsgadas 1 duwadivan (cell plate) souazdlasang g unny

Huntasad (cell wall) uagldiwadgn 2 wad

MEIOSIS |
Interphase = ———»  Prophasel

Anaphase]l ——> Telophasel ———» MEOSISII
s begins

AN 5 nswusgaawuululnda (mitosis)

fian - https://www.shmoop.com/cell-cycle/mitosis.html

nsuuagasuuululeda (meiosis)

dmdumsudamaduuululeda (meiosis) 1umsudawadinlumsaaeadduiuglugeilen
Fsagiimsandnnulaslulonasemilsnouiveiimsuvasaduuulilnda uayluleda wadazeglusses
Sumedina dailmasdenndondmiumsuavadegudn Tnefifinnsdiassiiesestaslulamiliusas
Tastulewd 2 lasunia udrdadrglulegasiely

szezvaInIsHULTasuuUlulads

sepynsutasaduuuliloda uialuszerld 2 svoy doil

1. sz0vdumesiva (nterphase) Sn531a09 DNA finsdaaszst RNA waslusiu iewSoundoud
autugad laslulonusznoude 2 lasundin Werulundeadiliaansly

2. szuzwUnwad (cell division) wisaanidu 2 szezda
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2.1 szezlalo@a | (Meiosis I) Wuszesiidruulaslilananasdmiaudaiu ¢ szezie
2.1.1 sveelnswla | Jugasiildinande 90% vesnsuvasasuuulileda Tasunfunas
randulastale Taslulsuiidugiu (homologous chromosome) 1dhgiu vilsifunsazes 4
Tasundie Ransuanasuiudiussnin@ames Tasuin d93uni1 Aseads Tored (crossing over)
FovinlmAnmsnaeiiug vienmsuusiumeiugnssy
2.1.2 szuzumla | Tasluleniidl 4 Tasunfnundesndissuunanaed Sduloaluia
Suiilailanos
2.1.3 svpzuewla | Juszesifinsidsluladalaslulaneonansudussosiiia
nsanduIulaslule
2.1.4 szozmlawla | waznsulslelananady urazdrweswadilasiuley Wuusnasws
(n) 2 90 (uidsTBamaslasunfnog) dmsuddlalamanaduuazai adevuiuadoatulu
2.2 szuzluleda Il (Meiosis 1)
221 sseelnswla 11 Jusseriiaaduloaluiaionidaneslasnfinosnainiu
2.2.2 syvziping Il FameslasundnSeseginarasad
2.2.3 syezwounia | Suszedindanesinsnineanainiu
2.2.4 syzwilaa | uagnsuvdlalanaradu fnsadradevuiueden uazuis
lelamanadunuun Tuiignagldivadgn ¢ wad deilaslilsudunanassd (n)
MEIOSIS Il

Prepieza [l — [lospean | —» fawgimsall — ToEpesel

a ' ¢ a .
AN 6 ﬂ'ﬁLLUQL“UaaLLUUVLNI@sUﬁ (meiosis)

fian : https://www.shmoop.com/cell-cycle/meiosis.html
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Tuln@a

lulods

1. Sruulastulsunasnisuuedurinmy

2. nsvUIuNsuUswastsstuneuien Tnodlnns
Mavsiesvedlasiulanudiuenluds
Fatsaeaudruislalnnanduldidu 2 wad

3. Taslulawlidfinnsingiu (synapsis) laidinis
Lanwasududruvesouslaialaslulay

4. parUsznoumaiugnssusaslasluleuveuead
Tl 2 wadezmilousy

5. sunulaslileuluwadiiassavyiiuadiny
6. waalmifilsuvawaduuululndalesn

7. Tnunfaziinfiwadsanevesdnsuaziiode
L3 EYVOINTY

8. nszuuMsazinsauslalnavdotenuileoly

a
15089

1. Inslulouanasasmndslulileda | leswinnis

wenfuvessauelatalasiulandiululeds Il axidu

nsuusuululn@asssuan

2. nsEUIUMSLUATads 2 Funou finsula

Jnpavauavulslslnnanduoges 2 afdldiwad

Inyl 4 wad

3. emsindiuvesseuslanalasiulauyiliie

crossing over wazinsuaniasutudiuves

Tasluley

4. parusgnoumaiugnssusaslasluleuluead

Trlenaunnsnatuting iesaniinis crossing over

5. $nulaslulsuveamadlvesdifiesnswmils

RRGIGH

6. wadlnifldldansanvswaduuuliledaldsn

urenanuswuulu@ala

7. Aetumadinmifiduresdunugviigy
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ANUFUNUTTENIN9TURALIAS I YY

dravevgulasiuladlunmsaienendnuaenmaiugnysy

AT 7 10awned 1od TRsu A 8 flenad Tus
i - https://en.wikipedia.org/wiki/Walter fian : https://en.wikipedia.org/wiki/Theodor
Sutton Boveri

Tt w.a. 2445 TnTYINeN 2 v i Jeaines Fasiu (Walter Sutton) 138w Sauiu Nlenas
lui3 (Theodor Bover) ¥1twesudl lataue nguflastuleulunisaienendnyueniaiugnssy
(chromosome theory of inheritance) Inelauain mirefugnIsuiuunadunueguulasiyla
Tnenoawed dnu ldAnudnmersnuanuasnuingadniglusumsvosinuau Weulaeaduuulale
Favziimadhgiuvedasiulenuazusnesnandulueginawadiviloudin msuonvesduiduueadadu

Fadulunungnisuenda (law of segregation) Faagulean Busguulasluluy

[

Anwaru1UsEnsndukaslasiuleuiinnuaannaaany ko

a A

1. Budl 2 ya wazlasluleund 2 yn

2. Bunazlaslulauanunsaaevenligiuanvay

' v
1 (3 a a

3. vagninmsuuseadwuulileda laslulouinsidngiunazsawenaniuluduvadgniiniu

Y

v 1Y
AR a = LY

AUazad Fadnwaiediuiifntulaiuiu lnelinsuendivesteadansaedludueadduiug
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a. msuendvadlasiulenfifugiuludidused vnsfifinisuvaead udazgiudiduluegs
dasziuReliuiunsueniveeadaludueaddunug

5. anzianisduiug nssudiiuresgadlisaraldsuindulelnaduluegsduyinli
mswifusenisalasiulsuaneadlivazadsudulusgdusne Junileuiunsiyaveueada
Tuwadduiiuduoa Wellnmsduiudfiduledduduiu

6. yiadiiamnanlelnpazilaslileuedmils mnuwinasdnedmilsanwediuBuaiamied

WUl wagdnAsamiaiunainvewuiy inigniinundedidnvaguusiulvanvowazu

anwazu1eUsEnsngukazlasiuleuiininudannananu
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1. wdnguannsAneaaaunug inlimsiuiduriedu Wesndwivesalsudu

Neguesindva drulvdivwinlugninaldsunnn Welniswansudiuivesadsuyintdundmaniuly

Y

dumnsldlanandie dalu daedeavesatsy Jaludnhdnuuesin 4 :nneludagn udsiesegly

a a
UIARYE

£00 CYTOMASM

Mt

ANA 9 AanaeasunNaunulY

fin ; https://en.wikipedia.org/wiki/Humahttps://www.tes.com/lessons/gB8d3mZcRSg3BA/ cell-cycle
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o wydam (BB) X wydun7 (bb) | wl

o

WanAUNY

2N
oy}
O

an Wydsn (Bb)
e wydv (bb) X Wi (BB) | udl
\aRAUNUG b B

S o

an nyen (Bb)

' '
¥ aaa o = v

il gnilAnunlidwenSousesidudlnaylagniifdi dadu dnvazidunansindudes
ogangluiundeamszimndusglulelnwarduud gnilinundesiidnvasmieundinnnitimge
wan luilalnnanduunuswadalsuillelnnandutesuin

3. wanguannisaneilasluley Tnenuindelaslulsufinundly wwu anundnlviediung
druiunihiiAeauRaUnGELs Wy NqueIN1sA3AYNE (cri - du - chat syndrome) N§1@INTA3Y
(Down’s syndrome) \Hugu

4. wdngruainnisuenguasduuazvaslaslulay ednsuvuvaduuululedaseuslara
Taslulwuazusnesnanndunagluoglumadduiugiamadiu Jaillaslulouiiosnimidwosvadund

Winlu Fanileuiunisueng vesdumuiiuunanuny nswendivesdunazveslasiuleud Wdnuue

adnepdsiuialuldldidusguulaslulendaensanaindulundens dunisuendivediasiulouiidug

Y

il (homologous chromosome)

5. ndnguannsuendvastunazvadlasialen Wednsuiuvaduuululeda seuslana

6 1 (3

laslulauazuenesniiniuarlegluiwadduiugaiueadiu JallasiulemiissnSmilwaavaduni
Wity FamileuriunisuenaredumuluuaaAuny (Law of segregation) N1SLENAIYOIEULALUDY
Taslulgudadidnwaeadondsiu Jaduldlan  Bueguulaslulauiweneanandulunenq fdunns

wensvadlastuleuiidugiu (homologous chromosome)
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d3d

1. fusafumhemurudnuarmeiugnssuanviewsiannsadenenludgnlilnoriumis
lasluloulugadduiuguosmiou

2. inmsilasluleufnddouduiliininenmansinnunsiddsuudasvadlasiuley vl
nMsuvswadwuulivdawasluleda Fazdiulasiulondmaunnnlussasuma (metaphase) waziaad
anildanmautasaduutluina asfisnnlashileuifueadiuiu dusadgnildanmautasad
wuulileda fuananasfurimilminwadsd

§ v W

3. RINNSANY MW aeNonFNYAENIIRUGNITY Mueawes dndu laualiawilvinsiui

a A

fufinuniseguulasiulay (ONA ussdusznevvedlastuley wazbuiiludiunis ves DNA fivih

4 dl o v U d’ 1 U ld'
‘Vi‘N'Wlﬂ’Wi‘lmaﬂﬂm%%’]ﬁwuﬁqﬂiiiﬂ%@QUUI?’WINI‘U&I) AININN 10

cell

genome @ —

DNA

€— gene —> <— gene —> €— gene —>

=4 ar i e < <

proteins

% % A

ANA 10 ANUAURUSSEIsTuwazlasiulay

i : https://www.quora.com/What-is-the-difference-between-DNA-and-genes
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Y 1 nsaevendunazlasiuley

ot 1o

1. tnieuyhluianssunsseudinermans
2. dnissuldgumnauatlunszaeinay
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a =~ = \/ v v P v = Y aa v
MouN 2 Wewasewmuny v widennnuignies waslisu x videanuiig (Teay 1 Avkuw)
........ 1. Mskuasaakuululofaasiinwaanisenin Wwasanasun

........ 2. Msuuawaakuulilng @ inwaditsenin wadwananyn

1 v s

........ 3. dnineemansitenguaineuiinasiinnsdsdegansienssuiunisduiug
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