cicl BiyoLoJicCl
10.SINIF MEB DERS

KITABI KONU
ANLATIM NOTLARI

YouTube konu anlatimlarinda kullanilan

notlardir

S~

-

- y
A\l —
-« 7, T
. A
e
.
- -

bivolojici.net
Soru bankalarina degil, YKS'ye hazirlayan 6gretmen

You

Cici Biyolojici biyolojicinet




Ebiyolojici.net & youtube.com/Biyolojici @biyolojicinet

* 37y SBRAV * N* saHARWZNAANV 3
* *87yZymys NVG*"y xKx8 VEx seHAVZVAxS ¥ZzaN~*Ty kVAV«xAa
UVSix se@HAVZVA 0*A ¥72*3 se@eHAVZVAxS G°Z&§ " Vix ZV "V N*§* kVZxAa
*$7yZ2*BRAV~"VEXE OV VZxEx see MAVN@LaadavZVAx
*MaHAV G°ZmmithZVe/mafioz¥Z " *<« & VAV x«x KVNx@D@xAa
* XA sa@HAVEXxS G°Z&e3VGxZ"Vix xKx§ se@eHAVNYV G* y N*A@z*Ays ¥ZaN~"*Ty kVAVxA
*M¥A~"¥8Z*Ays a *AyHy %OVYXIXR*$YRY3 G¥ AZ"*Ty- KV ABAAZ¥A*SySyE NVmxN~VIix Ga
G* yZ*AyNyAa
* @ & "V IyA*TysN* "V NxP¥AVZVEN*«x *AGYyNR saeeHAV *Ay§N*
¥ZNama3N*3 seeHAVNV s*H & 3¥AASy 6GaAAY BBl Sxs *AyK*Ay

PprF 1= \ *Use V *A@yNy VOVAIx <«*ZNymy xKx3 sseeHAV *Ay3ZN*3§ "*NN
a0 KVAKV<ZVN@xAxZV"V & AyH* Gee & V8 sa@HAVNV V@«<«x GV «¥
T j se@eHAV x °3V@~ V@V ¥AZ*3yAa

paesn - x4V x ANV« G°Zae &FV V"Ax aV

*a *N*"*N*S T¥3A* seHAV G°Zaxes®eAa §xPB¥AZ* "* G4V KVxANV
*AyZ*3 *“"xA NVSV x xZV k°1@VAxZ"xN@xAa

»*

>(.

t Hacim = &° Sitoplazma
| 8 kat artar.

Yiizey = 24a°
il ? 4 kat artar.
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Kontrol grubu

Q ’ "’ Kontrol amibi
dogal olarak
’1 bolunur

‘ Cl
J ~.,~’

.QI
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))/ € Cekirdekli kisim

1. Deney grubu ﬁ

Bélinme buyukligine
ulasmamis amibin
sitoplazmasinin bir

kismi kesilir. ™ sitoplazmay!
’ onarir.
E .U
Cekirdeksiz -
kisim olur. nf
2. Deney grubu \ .
Bélinme buyukltgine -‘T
ulagsmis amibin Gekirdekli
sitoplazmasinin bir v’ sitoplazma
kismi kesilir. A ‘ bolindr ve iki
amlp olusur.
el "
Cekirdeksiz ¢ L '\n
kisim 8lir. s+ "‘»h

Gorsel 1.1: Amipte béliinme

& youtube.com/Biyolojici @ biyolojicinet

BKAZ*B " MNEEZZ*AN*
Tee AVIXSHV NVj*Z*AH* 1

*Kontrol grubu: “XxGV sxKGxA xNZv~
Ge &"Vix k° ZVE~"xN aV NVsSV

keAeZ"eN@axAi

*Birinci deney grubu: “XA G°Z&3"V Ga s&«Zema3V KVZ"VNVSE

miktar kesilir B8 «<VIxZV3§ Ix@¥AzZ* “* A*AK*Tly °ZaehAa #VxANV
sitopZ* “* A*AK*Ty8y @*"*"72* *A*« Gae &~V V NVGu*~ VNVA
Gee e<Za@maesdV aZ*N"*N*§ OVA*A «(VIXZVAV< IxO¥AZ*
<V @VA*AZ*SyAa "xA G°Z&s"V Geae &&<«ZeemaidV azZ*N~
IX@¥AZ* “*Ty «<VIXZVAV< s*H x *-*20\7ZMA My &R 3*H i
#V«XANV<« G°Z&®38"V V'Ax GVA"V GV seHAV G°ZxsV"V

*Z«x8HXx NV3V " xRB>Ze3"V G @&<ZemaedV aZ*NDyD*:
IXO¥AZ* “*Ty GxA "R @VYAXANYXZIXA Tx@¥AZ* “* AxAK*Ty °
#VXANV<Zx IXxX@¥AZ* "* Gae &BAaV GAZelSaNBR T «x
SXO¥AZ* "*3y8 «<VIXZVAV< sa@HAV s*H x8x8 * *Z@yZ *1y
#®eS<®e s@HAVR G°Z&3"V Gae &<«Zaemas3V az*N"yN aVv |
V- Axsx uVA xN@xAa
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qXDY¥ Z* ZZkxZx d*GA*~Z*A

m g H ’ A &

Niikleotit

*&s O&VY¥<XAXGY¥ s&® IVSAKABABEXx <« GxZkxZVAx3x xKVAVE *AyNyAa

*MVA H*$§7Zy OeAxesaes T*sxA ¥ZNama &s “dx*ByAy " GxNNYAXMIVE RAZ yBPGHAj* N*
G°Za&es"V T¥saHasN* *0Aa seeHAVZVAV *«@*AyZyAa

*DNA, S« ZV¥OW@BVAXxZVSE GxAx"ZVANVS ¥ZaN~aNgalAa
*Se<ZV¥ODXDZVAXNEAX X ZANZBAD aAaA av &s * *§7*" «* *3NyAyAa

*&s N* 0 * N* G* y UxAaeTZVAR\VGEE NEOZVY¥DXxD Not Ay @3 NA/ & ¥ 7 knllria Genl W v §
verilir.

* xA ¥AKk*3x "*N*«x kV3EZVdendmdesir.ae 3V NV
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Kromatit

Sentromer bolgesi

g iplikleri

*KromozomlarR a as &s x3HxAZVAx&x3 AA¥YOVx§EZ
T*AyZyA K¥c< 1* yN* 1*A~*z ¥7zaN@aA~*ly z* "V |
*Prokaryot s@ HAVZVAx3 ThakdsakDNWNI AV e Zae$V
de kromozom denir.

*ONZVEVSE GxA <A¥"¥ ¥7a§ x«x A*Aromais N*S sV /
*NWHhxZxAa xA <A¥"¥ ¥"a85 GxAGxAx3xs «¥A *
kromatitine ise <* ANVN <A¥"NIX@SEY A*ANVN <A¥ *@),
GxA *A*N* @agseatrantef RMWS B AY VANV GazZasg*s
XAZx<ZVAx3x8 G*mZ*3 Ngnetgkdk A XN@ IRSANVZANA x TV
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*dA¥"¥Y ¥ Z7*AR K¥mKxJ@EEKA BNV GazasalAa

*a A¥"Y ¥ /7Ggse«Zae<«ZVAXx aV TVE@BA¥~"VA «¥3a~Z*Ay * yNyA

* 8y «*AV@VAZVAXx «<¥3@A¥Z VNV kVSZVAV T*sxA@xAa

*Bu kromozomlarahomolog kromozomlardenir.

*781*8 eeHa® sa@HAVZVAXSNV Rd (AXANY ¥72RyE —— & *SSVNVER —— & G*G*N*$§
*dA¥"¥ ¥ 7*Ay Kxj@ZVA s3ZxENV 0xcx @*NxAZ GxdcaioblRA S ¥ ak i BOANZAKE K A &
*dA¥ ¥ ¥ 7*Ay Kxj@ZVA s3ZxENV GazZasNaA~* sSAd® ¥ dBrx WRVAE e KA DBXNAAKY ol &
*731*53gAV™V saeHAVZV Aveestdd o XY Za/ KxANX RZEXDDREx D <A¥~¥ ¥~ 1* yly x

§1*%
s®@HAVZVAXENV -8 ( "3R TxA«V TxS5VmMxENV -8 ( @R * KxKVmxENV -8 ( —"¢é s*AZ¥
23,sitke TXSVmMxENV & ( "R * KxKVmx3NV § ( > NxAa

*dA¥"¥ ¥° 1* yly H*8Zy3ys BaeAasV k°AVv NvmxNxAa

* 8y BaeANVex T*mZycZy GxAV ZVAx3 A¥"¥ ¥~ 1* yly * SyNyA

* FH*c * 8y T* yN* <A¥"¥ ¥~ @*Ny *§ @G~ H*3ZyZ*%A% B3VAhaed N¥Vi§ 7 AikBREXAAD G *r
Ix *s "¥Zx G*Zymy N* "8 <A¥"¥ ¥~ @*NyAa a &K H*3Zy j*A«Zy @ ANVENxAa
*dA¥"¥ ¥~ T* yly8yd K¥c * N* * ¥7~*Ty H*3Zy38y8 kVZEN 200 xR X xxZ N o2 N « ¥ ZAFEN A
genler belirler.
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M3% 720 & %SE3%83

*UVsx ¥ZaN~"aN GxA seHAVExS G°ZaesVAV« VEx
kKV@xA~VIix 1scBNAWINUEkie T2

*Mae HAV N istérted ve initotik evre ¥Z"*< &8 VAV x«x G°Ze
¥zaNaAa RIGbiridgitard), S (sentez), G2 (ikinci ara)imak

& VAV — *7Z geyada\g&liBitctik evre isekaryokinez ve
sitokinezdenmeydana gelir., a3 GxA x3@VAj* yR «yl* GxA
takip eder.

*MaeHAV N°Skelaedaesd TeeAVIxR * 8y H*3Zy3ys§ j*A
NVmMxNx<Zx<« ke T@VAXNLEXINA B %o Sderbb&&VZVA -~ 1
b°Za%eVAx GV G*myAT*« VAX@VZ N¥calagN*«x C
**@@V GxA G°ZeedeAd MaeHAV N°Skeiaedaes le,
NVmxNx<Zx<« k°TOVAVGxZxAa a TaeAv *«Z*Ny« ¥
N*<x<*R G*<@VAx seeHAVIXENV —” N*«x<«*NyAa #¥
Mitozla ork*3x "*Z2*Ay§ G* y seeHAVZVAx kVAV«Zx NaAa"z
se@HAVZVAx G°Z&3"V VGxZxAa

s
(DNA sentezi)

olusmus
hiicreler

™~
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*MaeHAV N°Skelaedaesd *«Z*Nyc 5¢” vy x8@VAj* N* KVKVAa

*UXN*~"T*Z j**Zx VBZVAXx3 NVUI*+*AyVirOxamd XE&EA3Yy Z2* Gae eeNamael "VO*G¥Zx “*3y§
XZkxZx s* yAZy<«Z*Ays *AyZNymy VS & as VoAVNxAa

*Z5@VAj* N* seeHAVExS s*H x *A@*A a4V &s VNZV3E~"Vix kVAKV<«ZVNxAa +> aVv AA¥¢
mitokondri gib x ¥Ak*3VZZVAxs 1* yly *A@*Aa

*ZE@VA|* B Ix@B¥«x8V VUAVIx @* *"Z*ENymy3SN* G*NZ*A GV "x@¥ G*NzZ* *§* *N*A
*M* 0*8 saeHAWIXBAY ¥~ xSOVA*aANXVNZVEWAVZVAXSENYV TVEOAY ¥~ GaZas"*Nymy x|
keAaezZ"V &

* YK *ZBNMAYZaN*S x3OVAGL yNxAZ SR M oSV T¥3a3N*3 § VUAVIXSEV «*N*A kVKVS |
*0Aa se@HAV Gae @A 4V § VGAVIx3V s* yAZ*SyAa E« VOAVIx8x8 8V «*N*A Tae@AVHVn
° VZZVN™"xN see HAVMXVKIINVA BS V@AW GxZxAa a NaAa"N* seeHAVNV "V@*G¥7Zx< ¥7* 7
G°Z&®3 " Vix kKVAKV«ZVN"V &4 My Zy G°Z&3V3 V'GAx ¥38x« seHAVZVANV x1V E« VUAV
*Sevresindesa@ HAVExS &s Ty «<VENx3x VNZVNxmxXNV® SV SK@xAa*dVA *Z

*G2 evresindesae HAV Ga &~V V NVG*~" VNVA GV "x@¥ xKx§ s* yAZy«Z*Ay8y @*"*"7*A4
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Z Z ZfEZfO0z

* °Z7@8"V sy y H*$ZyN*3 H*S3Zy * s*@@* N¥<aN*3 N¥<ca * j*A«ZyZy<« k°T@VA
VAX@VZ seeHAVZVAXRVE Y S@aHAVXYAmExsaeMAVZVAXR GxD«x <°< 4V k°uN
NVUu*~"72Zy G°ZaesaAa

* * y N¥cd s@HAVZVAXx GVZxAZxa *%*BZVANE G REWERAZxBeHAVZVAXx *A?
se@HAVZVAxE VAx3V VExZVAxEx3 BAyZG*A=adG¥Y MaAa~“z*A NyNy
*8xEXxAR k° AV@x3*Ty a4V Kx kxZx <«*1 se@HAVZVAx kxGx xZVAx NVAVHVN
@*"*"7*Ny«@*sshs s Za@d"V 5"V VOVEVmMxsx <* GYNVS Ga seHAVZVA x
Ky<*A*<« E” ¥Z*A*<« *NZ*¥INKRAAYAH ZEANE GaeeHaNa3dN*«x seHAVZVAxS K¥m:

*d*ZA «<SBHAVZVAx x1V E« 0V G¥eviesinhe Bakasaloiithze ddvar etmez.

* °Z7@38"V V NVU*~" VNVS sa@HAVZVANV x1V j*S@VRY *¥NXEVI ¥ 8 X *T X 0¥ @ 6
N°Skelae @*"*"72*35yA
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*Mitotik evre B8 G°Z & 8"V XZV XZkxZx @e&e” s* yAZy<«Z*A *AyZNy«@*§ T¥5A* G°Za§"Vixs k
*D*AcZy <(A¥"¥ ¥~ @*«y"7Z*Ays* T*sxA 038R -8R —3 kxGx6 se@HAVZVANV kVAKV«ZVNV

*% <*A ¥@W<« saeeHAVZxZVRARVsae RRAWZXZVANV xTV K¥ma @y jyehiterBayite CAV¥KB ¥V ZxAy Ty
aVv 1* yly NVmxN"VNxmx3NVSE «*Zy@1*Z NVOG*~"ZyZymy 1*mZ*A&

*#¥<« s@eHAVZx ¥Ak*3x "*7Z*Ays seeHAVZVAx TysyAly G°Z&§"V V@OVIVmMx3V I*sxA N

*Bitkilerin “VAXT@V~ N¥qalAMATy G°Za¥Glax AMAZ xAd URAZeVAEEZRVIOWEd *NZy Gx@«x$)
*N* *GXxZNxmx @*s”"x8 VNxZ"V«@VNxAa g§ysyAly *N* *§ GxA Gx@«x ¥«@aAa

*QXD¥DBx< VOAV T¥3a3N* By A*Ze@BIIRYNVEZZXxmV T*sZbaMad a*0Aa seeHAV

U~ZaN*3 seeHAVZVAXS Gae ®&«Zeemae INAAT ¥ Ak VA *AygINSN*AaXylkyZ*A ¥7Z*GxZxA4
qxP¥Px< VGAV x«x TeAVK@VSE ¥ZaNaAp

1. #V<«XANV<« G°Z®5"Vix 0<«*A ¥«x3V & "x@¥ 6

2. S8X@¥AZ* “* G°Za®3"Vix 0Ix0¥«x3V 6

*qXxD@Y¥ KV«xANV« G°Z&e8"Vix ¥ZaA seHAVIVZ N°Skesdaed GxA VOUAVIxNxA4

U a VGaAVNV saeHAVEXS D™ «*Zy@1*Z GxZkxZVAx V3sEx ¥ZaN*H*<« KV«<xANV<<ZVAV k\
Ugx@¥ R K¥<« seeHAVZxZVANV xk¥@ ¥zaNa~a z* G*NZ* yA H*3Zy3ys *N*"y8y3 T¥33
Mitoz N°A@ VGAVNV kVAKV<ZVNxAP
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*Profaz

*Metafaz

*Anafaz

*Telofaz

*SA¥j* G*NZ*SkAMUVIINE XAZX<ZVA «*@Z*EyA «yl*Z*A*

’\\ cYyGAYZBR BV k° AhEVSE ¥7 \68¥xEx* G*NZ*Aa
__ TN« #VeXANVKX<ZVA «* G¥ZaA
i *#V<xANV< *Ay GV VEN¥YAZA*AK*BEVOx<aLaANZ*Aa

*qXD¥Dx< xm¥XARRAA Ax
*M* 0*8 seeHAVZVAxShnitfozam FAX xjo/s\Wk% ¥ZaNgaAazaAa
*Zm XAZx<ZVAx3x3 G* yZRiketokoRZ* X y&*imANSyA«VE G* yZz*Ay N* seamoZomiras «*ANyZy<Z
G*mZ*3yAa
*Her bir kromozomsentromer G°ZkVZVAx3NV3E GxA G xNKR W &a A2z d ¥ 3

*Kromozomlardaki kromatitlerin her biri bir kinetokor * T*sx A@xA & dx3V ¥ ¥ A Z&AV AXKaAPASNS Wih * A 77 \
hareket ettirir.

*8VESOAY ¥™* TrsxA ¥7*XS@\HA Y NAWNZVEVERTVAPAM ¥5R*Ax "x<A¥PaeGaezZZVAxs a *
GxAGxAxENVS a *«Z*NyA av y@ <agaAz*A* N¥mAa kxNVAa

U x@«x seeHAVZVAXENV TV3ETAY¥X¥ ™ xH7 AR A KBES 2o D WA k* 5 x¥ ¥ MNxaHxa b °ZkVv
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b) Metafaz

UZm XxAZx<ZVAX3V «x3VO¥<¥AZ*AysNs& BAWERES Ak G AEF ¥R 7 Nl R
0O"V@*j* AZ*myd *§ *3* Nx xZxAa

*Metafaz <A¥"¥ ¥"7Z*Ayd V§ GVZxhAkrdirk°A=ZNaeme

*dA¥"¥ ¥"7*Ays Gae @®<«Zeae<« GV GxKx"x3V k°AV Kxj@ZVA s3Zx3N\
karyotip denir. qV@*j* N* <A¥"¥ ¥"7Z*Ays «*A ¥OxAx Ky<«*AyZ*A*c 4*AT
G*<y"yEN*3 <A¥"¥ ¥~ *§¥A"*727x<«ZVAx GVZxAZVixAa a °3@V~7Z\
erken 3VNsxix «<¥§azahAa

18 38 88 28 ¥y
)!& }S& 86 ms 88
KE 88 A K& R
RE R¥X B8R &R xx

NI RX XX w N4

23
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c) Anafaz

*dxSVODY¥¥AZ*A* G*mZy xm XAZx<«ZVAx 0" x<A¥@aeGaZZVAo6 1* Vi
AR¥BVXxEZVAXxE K° e Z*AMNVAVARKyPBWOZVAR y@ <a@aAZ*A* KV«
*Buolay *$*j* y&§ G*N Zlagk kabyl edilir.

~ *Birbirin x3 «¥A *Ty ¥7*8 *ANVN A¥"*@x@ZVAR aQaAZABY«xD"V«
kromozom ¥Z*A*« *NZ*3NyAyZyAa

*AXxSVOY¥¥AZ*A* G*mZy ¥77* *§ xm xAZx<ZVAx3x% a * " *ly T¥8aH:
s* U*§ s@HAVZVAXENV Ix@¥AZ* "* G°Za&§ Vixsx «¥72* Z*N@yAyA
*dA¥ ¥ ¥ 7*A c;agdaAZ*A* aZ*N@ymySEN* *§*j* @*"*"7*5yA

d) Telofaz

*#VXANVe *Ay8yE VEXNVIX¥WZENHKANV<Zx GxA saeHAV ¥Za
*Zm XAZx<ZVAx «* G¥ZaA

*#V«XANV<Kx<ZVA VEXNVSE ¥ZaNaA

*dA¥ ¥ ¥ 7*Ays ¥maszZ*N~*IA¥R*Zax & KAV x <« Z WAV KN°&ad N g2 A
G°Zae3 Vix @**"72*3yA

*EVEVZZx<ZV @VZ¥j* y§ 1¥3as* N Yortdlamél xazaplak)ag A AN Z\aRx S N
s* 0*3 seHAVZVAXxSNOX¥ KD EZARG*NZ*A4
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-4 §X@Y¥AZ* "* °Z&3"VIiXx 08§XD¥«x3V 06

*H#VXANV G°Za@§"VIixExs *ANySNe@YAZKN ©3* KZZ/E VIxBNrix@¥«x3V
*Sitokinez KVEVZZx<ZV @V 2 %jmitdztin®@*BZRASNVS «yT* Gx&x 12 RA/aT¥ 4R\ &
*EXP¥«x8V Gx@<«x UV s* 0*8 seHAVZVAXENV j*A«ZyNyAa

*M* 1*3 s HAVZVRSINWSEBZVAXS cbWZAYVIy*AySys sVA x<x G¥IMAV N RO FSMAZ * ~* y
X<x V G°ZVA

* x@«x seHAY2HUANMEKVAVAX GBAAMINIMEA XKXAKVZVN"V & E¥ZkxNVVgatardg) Z*S «<VIV1I
¥ZaN@aA~*ly Z2* Ix@¥AZ* "* G°Za&§ " Vix I*mZ*8yAa f*"VvZ ¥zaNa~aR ¥A@*N* G*NZ* vy
*A* NVmMxSHV V «*N¥A NVO*~ VNV

Orta lameli olusturan Orta lamel Yeni hiicre geperi
kesecikler
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M% 70 &% SE%§%s&Nd@s¥RGZ2ZqZ E%Z DZGZ

Kardes kromatitler ayrilir
ve kromozoma doénusur.

DNA miktan
-

=3

|

O

N

s,
o

INTERFAZ

Sitokinez

| Profaz
Metafaz
Anafaz
Telofaz

2X

Hiicre déngiisii evreleri
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M% 20 &% SE%8%s&0 dZ~q~a4~q 8 URSR &0GZaZq EZ2 DZGZ

Kardes kromatitler ayrilir
ve kromozoma doénuagur.

Kromozom sayisi
[

Sitokinez

P Hiicre donglisi evreleri
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*MaeHAV N°Skelae xKxENV kKVAKV«ZVNVSE *N*"1*Z ¥7* Z*AR kVEZVAXxS «¥SOA¥Za *7
* xAK¥< s@HAVNV sa@HAV N°Skelaesaesd VIAVZ¥AGRAZIFENDREM PpAM N «x x T*mZ* *§

* A «¥SOAYZ S¥@*Z*Ay «(VENXENVS °SHVx ¥7* Z*A BxS* KX EBRWZY N YA*xEx MESKVKZV
* 2848 xKx8 «<¥SOA¥Y7Z 3&VA*Z\RGENZZVAXx OVAxZxAa MaHAV N°Skeledaes «<¥50A¥Za
° VZ AA¥ @ \NxaB ZWAMHNE x A &

*MaeHAV N°SkedBBRA¥ZE $¥<«D*7Z* Ay BS-BAEZ G¥«@*Z*AyNyAa

*GL<¥3PAY¥7 SINDSBHAVNY "VO*G¥Zx< ¥72* Z*AN* GxA *$¥A~*Z7Zx<« ¥<* seeHAV G°Z
&VU*" V@a 1x8 *Zx GVAxZxAa & 1x8 *Zx *2*8 seeHAVR N°Skesaes NxmVA VIAVIx ¥
*MaeHAV @*A*jy§N*s &VU*" VZ4a 164 evresinde ddrui 18 MORRBEXSY kKVKVTV &4 a NaAa "N+
seeHAVZVA N°3kach ey {*RA*« *NZ*SNyRyaZs N°3V~"V kKVKVAEL % ASVmx3 xZVAx NVA\
<*1T 0V «<*A*HxmVA seeHAVZVAx E” VGAVIXSNVNxAa 8*A*AHNmE & setMAYDLRLZ VRS
GO evresinden G1 evresine devam edebilirler.

*E— «¥3PA¥Z W @xly3ys N¥mAa VNZVExA VNZVE"VNxmx GV &s N* GxA s*1*A ¥7ZaA
*q <¥SOA¥Z 3Me@Pby~ <A¥"¥ ¥ Z*AyE xm XAZWrZYEXNY oy mESSWH G VNxZxAa dxSVO¥
G*mZ*3"*"yNI* &VU*" V@& 1x8 *Zx GVAXZ"VNxmxENVS *§*j* G*NZ*"* 4 @&@a&$ «x§
&VU*~ V@a 1x8 *Zx aVAxZxA av *§*j* G*NzZ*Aa ° BEWHVUV * AT s 2 HANDZRA XY yWRN x @

*MaeHAVZVAXS G°Za&@3VGXxZ Vix xKx3G¥h @ W j* DA Z x 2 yWNPAANE "V j*«@°AeR G\
seHAVZVAx @*A*jyEN*S NxmVA seHAVZVAx G°Z&3"V V IViU<« V@B~V & VAV 1*7Zy§*§
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*MeeHAVZVAV ° k& BVBEXAZXKGKMN XD Gae &"V j*<«@°Aae *ANyAa °Z&3VAV< K¥m*Z+*
aZ*N@ymy3sN* Gee &&”V j*«@°Re VOB«xix ZV G°Z&x3"V NaANaAazaAa

*Bazenmutasyon SVNV3x ZV V@VAZx Nae V NV Gae &"V j*«@°Ae O*Ny " *saBAAKEVEVA G
¥SPA¥YZNVAEWAKAZNVSE Kyc*3 Ga *$¥A~*7 sae HAMAMADY hERRIZVaAIR HozuldreaV N V A
seHAVEYRTRZ NV XZNV K MNE¥ZgRA*«x *S¥A"*7 s@akiredZVixsVv

*MaeHAV N°Skaeledesd (¥S5OA¥7xede G¥s*Ss Ut AK¥SVEENY K NWAG & Z*AN*S GxAxTx
S¥<@*TyEN*«x kVEZVAx8 xNZV xNx T* VIxXSNV &s VNZVE"Vix TyA*TysN* ¥ZaN*GxZVFH
N°Skelaedae Nae VSZV VS kKVSZVANV "V N*§* kVZVS “a@d*1 ¥ d7uldbifirt MutasydlarN°Skee T e
¢<(VENXZXxmx3NVS ¥ZaN*GxZNxmx kxGx uxAaelZVAR G* y «x~ *1*Z "*NNVZVAR A*N *]
*+@ " AZVASY N¥caN* *ZyA x*xyBay 28 A@&eVZANTxmx N¥caN* «*Z~"* yA GaeeHaNad Nxm\
* y7y %AW sa Za@eA*A*NZ*3NyAyZyAa ~72aN*s8 Ge"°A se@eHAVZVAxExS GazasNa;
¥7Za 72* GeeHaNas NxmVA «ylymetadtgsS N VS yXa*WaB* 10 * ¥ hrod +BA 0 ZdnbersWy aVAxZxAj

Normal Hiicreler Normal Hiicreler ile Kanserli Kanserli Hiicreler
Hiicrelerin Farklan

Kanserli hiicrenin normal "

hiicreye gore daha buyiik ve { . ‘
@ O farkli sekillerde hiicre cekirdegi

bulunur.

Kanserli dokuda normal

dokunun aksine ¢ok sayida ‘ ? 3
P“ P

bélinen hicre ve dizensiz
hicre dizilimleri mevcuttur. 4
Kanserli hiicrenin boyutunda ‘ <
o farkliliklar géraltr. Hicre f v
) icindeki organellerin sekilleri 4 )

dizensizdir.
@@® s

Kanserli hiicrelerin sayisi * - 4 »
artmis ve sekilleri bozulmustur. ‘ ' &
%%% ety
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* §* H*§Zy8yd N°ZZVE™V ¥7 " *dy y§ VEx GNIVIXZ VAW YN JaA~*Tys+*

*ONV Tx a&@AVv™V ZV ¥ZaN*3 VEx H*3ZyZ*ABYCkKEKA X « Z°6MipHrk EZVWANEZy Z*

*qa@d*T ¥§ KVAKV<«ZVN "N y@k* 7ol WRHRDB Z X Zx <« T*mZ*§~*

*ONV ITx @&@AV"V H*3ZyZ*Ays a kas ¥A@*"7Z*A* N*myZyA sy Z* K¥m*Z"*1ys8y 1*mzZ*Aa

*#VOUAV 26RFZNVmxN"VNxmx TeeAVHV KVUAV v a a~ I*mz*"yN GxAV ZVA ¥7ZaNaAa
KVNXx@ZxZx< ¥Z"*Nymy xKx3 NVmxNVvs ¥Ag*~ N*A@z*Ays* a a~ kaeeKZVNxAa

*ONV Tx a&AV~Vimitoz@ N*VZ&xy A &

*+V¢ GXA *@* H*3Zy3ys ¥7°*1y V@VAZxNxAA

*HYM*Z"* sy y e«dVe@xAa dyi* Tee AVNV K¥<« 1* yN* *gAa GxAv ZVA ¥ZaNaAa
*ONV Tx @AV"V @V seHAVZXZVAXER GxB«xZVAXx3R "*3@*AZ*Ays G4V s* 4*3$Z*Ay3 G
ONV Tx a&@AV~"V KVNx@ZVAx

* °7@3VAV« 2AvV~vV

*Tomurcuklanma

*§A¥AZ* ®AvVv~V

*Rejenerasyon

*Partenogenez

* X@«<XZVANV G4V'V@*@xj aAV~V
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°Za@8VAV« 2AV~VR

PA¥Y A ¥@ H*$ZyZ*AN* GV °<*A ¥Ox« @V seeHAVZxZVAN'
* °7®@8VAVc ®@AV™V VS sy Zy ®AV"V @xAxNxAa xAv 1* yi
(2,4,8,16,32...) artar.

SA¥rA ¥PZ7*AN* G°Zae3VAV<« @AV VR B3V TXIGE* NAZKS
*§7*"y ¥7Z*A*<« KV<xANV<« G°Z&5"Vix NV'V@xAa @* H*SZ\
%o <*A ¥ BV« seHAVZXxZVANVR G°ZaiVA«tE AAENV X @D¥
IXO¥AZ* "* G°Za&d"VIiXx KVAKV<«<ZVNVAV< x<x V&x saeHAV

* * @VAXZVANV °3HV &s <«<V3Nx3x VNZVA av VNZVSE~V @+
GXxAGxAXxENVSE * AyZyAa Ma KAW A& § @ WARA* V *Nokmm AV G ° 7
A*N* seeHAV Nau*Ay ¥ZaN*A*« G°Z&§"V ZV x<x V3&x G*c

* kas «¥NazZzZ*AN* G* y G*<@VAXxZVA xA~"x N*«x<«*N* GxA

Tomurcuklanma

KVNxNx % % 6ly §dltfayvanlardan hidra,

) = | = / "VAH*3 kxGx H*3ZyZ*AN* k°AaeZaha

*+¥"AAHAZ*§"*R *§* GxAV x& taeHANAaS
¥7aN*3 Ky«y3@ysys o@¥ aAHa«6 kVZxN~"Vix ZV V3ix GxA GxAv x3 ¥ZaN"*TyNyAa
*+¥"aAHa«Z*5"* T¥8aHa ¥ZzaN*3 V3x GxAV ZVANSY Gx Ray Ak iine Zyh\K a4 * «

*#¥<« s@HAVZxZVANV @¥ aAHa«Zz*3"* Tee AVHXENV "x@¥ GV saeHAV j*A«ZyZ*N"*1y k°

7_ , - *+t¥"aAHaZ*8§"* Z*OWAVAHAVZXx GxA ~*
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§A¥AZ* %AVv~vV

*SA¥AZ* 2AV'Vé OV seeHAVZXxZVANVS AZ* "¥N a°N*B G* y RE@% AZ* ANFBsa Aa ¥
GXB«<xZVANV k°AxeZxehAa

*d*Zy8 GxA °A@eae ZV KVUAxZxR ¥7Za~"1a <«¥NazZ*A* NSpoBYyNHZyBVAXYZZAN"xN s AvV~V
*§A¥AZ*Ays a kas N*A@Z*AN* kVZxNxA TASA 2+ setfpZ*\A ¥ZaNgaA *Tys*

*Sporlarn kromozomludur ve & kas «<¥NazZZ*AN* "x@¥ 7z* Vix GxAV ZVA ¥zaN@aAalAa sA¥Az"
* xy “*ZF*A7*AyE TA¥A (VIVEYAKSNN* @B Y™ ¥~ 7a TA¥A ¥ZaNaAa

*SA¥AZ*Ays «*"Kyly ¥Z"*Nymy3SN=*8 Ta aV Aa k3A kxGx VB«VSZVAZV A*ixj ¥72*A*« @
*BuspoAZ*AR «¥NazZz*Ays a kas ¥ZNama 3V~ Zx ¥A@*"Z*AN* kVZxNVAV<« VEx "*3@*A7
* °© ZVHV "*3@*AZ*Ays VNV Ix @AV VZVAx kVAKV«ZVN~"xN ¥7aAa

Olgun mantar

W
=7 N3
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Rejenerasyon

* xXAK¥< H*$ZyR NVmxNx< 8VNVEZVAZV *A*A k°AVvs * N* «¥A*sx A@KHAD A*RKZZy¥
rejenerasyondenir.

* x y H*§ZyZ*A «¥A*§ GeeHa@ A*AK*Z*Ay8y3 Vcixc «yly Z*Ay8y @*~*~72* *A*c VEx H*:
VNV Tx & AV VAWMENAIV¥SEZNgeAVAKZxAa

*ZV VEVA*T ¥5é G* YNM&E Myadded N *
G* y H*S$ZyZ*ANNe& YARBKBY v H*3ZyZ*AN
Mz ek ise UeeHAD NakVARBMMVNxAa
*&¥cd OV ¥AKk*3 Ne V Zx AV VEVA*T ¥3§

Gorsel 1.22: Denizyildizinda rejenerasyon ile kopan kolun yenilenmesi N V m X Z N X A a

Merkezi disk 4—” —> W@

*daNZ*A GV "V VZXxZVANWK ARUSZaVA=T
N¥<a Nae V x§NVé VSKkVKR TV'VENVA |

Gorsel 1.23: Denizyildizinda rejenerasyon ile kopan koldan yeni bir denizyildizinin olusmasi k X G X G * y S * |:| * § Z * A N * ¥ A k * é N e o) V X é

*&VEX YZNy yEN* «<¥A*S «¥7ZR "VAV } NxT«@V§ A*x *77*~

o r ¥Ak*S Nee V x3NVNxAa OeHa@ Ne V x3NV AV VEVA*] ¥

G | P NxT<@Vvs A* *72~yNi* Vix GxA GxAV "V N*&* kVZxAa

e . x5 7*8*A *N* AV VEVA*T ¥§ GeeHa® Na V xSNV ¥ZaA aA\

I ad 2dVe AVVEVA*] ¥ VOBVEVMXEV T*sxA@xAa >Z*&*A *§

Boyuna rejenerasyon V@VAZX Ge %(Z&%(@V(X A*AK*B VSXI"G&O&U@.’INGUV (a A
1 Iy 11 b ‘_’ < <«VIXZNxmx8ENV NV x<x V&x GxAV "V N*§* kVZxAa
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*Rejenerasyonda™x@¥ B Ga @&~VB kKVZXN"VR V33X N¥ca 4V ¥Ak*3Z*Ang MAadraravig Az kSN
* x87yZ*Ay8 KVZxN"xNZx< Nae V x xZV AV VEVA*T ¥§ V@VEVmx GVAT ¥A*5@yZyNyA

*YVEKkVK KVEVIxExB TV'VENVA G*H*my3SyR «<VA@GBVE«VZV <a Aamasa V3ExZV VGxZxAa

*Z81*EN* «<yAyZ*s «V xmx3 ¥§*AyZ *TyR *A*7Z*Ay8d x xZVN"VIxR G*myAT*« xK & V x3
Ne V x§NVNxAa d*A*HxmVAR NVAXR "xNW x &l ¢IaN*¥XVEVEAIRSIZ¥ A * VEY SV MZ*A*< GV

%

PARTENOGENEZ

<

{ ™

Kralice ar1 (2n)
MAYOZ

:

(%) (%) O

Erkek ari(n)
MITOZ

|

("’()‘

Yumurtalar (n) ™ Déllenme ‘/Sperm/er(n)

|

Haploit gelisme Zigot(2n)
Erkek anlar Disi embriyolar
(2n)

(n)
Cicek tozuyla beslenme
Is¢i anlar (kisir)

Ani siitiiyle beslenme
Kralice ar (verimli)

*&°72ZVE"V XN az:ahABVix3xs "x@¥ Z* kVZxNVAV< V3§
¥ZaNgaA *Tys* A*A@VE¥kVEV NV3sxAa

*ONV Zx @AV VGxZVE H*$ZyZ*AN* N* kK°AaeZVGXxZV3
bilimsel <* §*<Z*AN* VNV Ix GxA aAV"V °3@V~x ¥7Z*A~

* * 37y 7ZMN*KVNXxD A*AONEVINVAY *7Z *AyZ*AyR *G*
GxAK¥<« «*AySH*N* k° A & Z VRaploit inkiosszomkl)y NV

GxAV ZVA ¥7aNaAa %ASVmxs G*Z *AyzAYINDx mixx 7
a"aA@*R N°ZZVE"VNVSE "x@¥ Z* kVZxNxATV VAV C
VAV GxAV ZVAXxS "x@¥ 72* e AVBVHVmMmx TAVA~ZVA

* xy G*Zy<«Z*AR Kxj@ *N*~"Zy H*$3ZyZ*A 4V TaeAaeik)
partenogenezde isaiploit (2n kromozomlu) GxAV ZVA ¥ZaNaAa % A
*"Ky <a Ra«Zza «VA@GVE«VZVZVANV VAV GXxAV ¥«
U*ANyAa &xNx GxAV x3§ "* ¥ 7*r 2 AV@@xmx a“aAo*

*Pys* Ky«*A*« NxAZ¥x@ saeHAV ¥7ZaNgaAalha &xAZ¥x@ segettiBVR "x@¥ Z* kVZxNVA
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X@<«<XZVANV OV 'V@*@xj %AV~V

*OV VO *OxB eV *AyZykGRA@AXZV ANV Ix a&AV"V NVZx ¥ZaA @V VZIx "x@¥ * 4V
* X@XZVAXE <°<R k°GNVR N*Z a0V *AA*< kxGx «<yly"Z*Ay3EN*3 VEx Gx@B«xZVAx3 ¥Za

*deeZ@aehA "a a 0V KVxANV<Ix & @&~ kxGx @¥sa~ *A™* V@VEVmxdx x@xA xN * N*
K¥M*Z@yZ*GxZV3E *SHEZKASMB x«<¥A VT Zky x1OV3EVSE GxDB«xZVA Ga ¥7Z7* & AVOxZxAt

* X@«XZVANV TeeAedaeHae k°GNVR a“Aa k°aNV GV Ax ¥° k°GNV kxGx *AyZ*AN* Gaz
ixNVZVA VEx H*3Zyz*Ay ¥ZaN@aAaAa %ASVmx3s *AyzZ 4@ k° 0 MUAASEN oV ANG/S G x T
OS¥N a"6 kVZxNVSE TeeAkaeSZVAR V3x Gx@«xZVA ¥7aNgaA@stdlén)kR ZXVYEVAMY B &A A
Gx@«xZVAxsx ¥ZaNgaAaAa

*OV'V@*@xj @AV'VR @xH*Ax ¥Z*A*« @*Ay~1*7* Bedh VAO xNON Gy & ¢ s t§ 0T 2B Nevh 21 vV
a a~“ZaR x1@VEXZVSE ° VZZx<BVR G¥Z GV «*Zx@BVZx ehAaxes UVAVSE GxB«xZVA AV D x:
XBXZVANV | kaZ*3*3 OV V@*@Bxj %AV~V aVxZZVAx

Uvua~“Aa z* 2AV~vV

USY¥m*s8Z2* seAV~V

Uzx ¥ Z2* aaAV~V

USxeAasaeHeae k°GUNV ZV 2AV~YV

U&*ZNYA~* °¥gaAv 2V

U#VZx<ZV &AV~V

U NyzZ*~* 72* s AVv~V

U&¥<a <Z@xeAxe ZV 2AV"V
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Ja~Aa Z* uAv-yv

* %y GX@<XZVAXxS O¥AA*« *Z@yEN*
GVix3d NVA¥Z* *3 NxNyusrk°aNVZV,
denir.

*Yumrularda birden fazla k°® *Ny GVAxZV3$
«yly” 4*ANyAa

> *MVA GxA k° NV ¥7ZaN*3 TeeAkeaesZV
GxA Gx@«x kVZxNxAa ° ZVHV aV'V@*@xj @AV"V kVAKV<«ZVNxAa

S5 *@F*FVI aV VA VZ7*1y kxGx Gx@«xZVAxS a~“Aa k°UNVZVAx &8 VAxENV«x k° ZVANV

§¥m*3Z* %AV~V
*8¥m*SZ*A OWARTLy*KUNYV ¥Z*A*c @*3y~7*
* XDXR B¥AR*« *Z@yEN* VEx T¥m*372*A &

*a 1¥m*32*A GxAGxAZVAxENVS * Ay * Ay

D¥AA*« l@e <«yly"Zz*Aysy ®AV@xAzZVAa

| kVAKV<ZVNxAa

~ o ¢ U/ +s¥m*sn 1*Ay"T*< GV Z*2V kaGx Gx@xZVA
X | D' N @AV VGxZxAZVAa §¥m*3Z* @AV V§ Gx@ o

¥ZaNgaA*A*« VNV Zx @AV™V ZV NV K¥m*

Mor cigdem
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ZX ¥"Z* %AV~V

* xA O¥AA*« *Z@y k°UNV KVNxNx ¥72*8 Ax ¥"72* G* y Gx@«xZVA VNV Ix
b * xD«x B¥AA*« *ZByEN* VEx Ax ¥ 7oA Bray 2AyENA RaESXYGxA Gxd
*7x ¥"Z*AN* Gazas*s k° *Ny UVAxZVS «yly"Z*AN*3 N* GxAVA Gx@«x ~

* Ay« ¥@a 4V VSHVjxZ kxGx Gx@«xZVAx3s Ax ¥"Z*Ay &8 VAxENVx a A\
y J
gelir.

TR S St 9 *#XZV< kxGx GABZ¥AEVNMWIKZVS Te Al Ak @ NVEVAV Gx
e ok . aq kVExN *z2*8* * yz7~ilysy T*mZz*A

¥, < A . , -~ ~ - A
o U yz*8 leAeSeHae k°UNVZVAR G¥AA*«Z* gV *T VNVAV«
/

B *SeAxSeHae KGNV & VAXSNVx o AWZVAK? 78R XxEHNANE AT
s meydana gelir.
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AW & *ZNyA ™ °30V~x ¢ RAAKWER x & a8 TaeAVE Gx@«xZ
e a kaz*syAa

* X@Bx8x8 B¥AA*m* *<y§ «<yI"yEN*3 Ky«*8§ N*Zy Gx@«
GeceZVAVc aHa NyN*AyN*R s*0* GV yNyc *Z*H*c¢ N\
| *E°"2@ZV8 N*ZBR <°<ZVENxmx *"*3§ *§* Gx@«xNV§ * Ay
| edilir.

O YADGFZR T*EN*ZXxE*R GOV ARYVERCGK GuD«x TaA
°E@V~ZV K¥m*Z@yZ*GxZxAa

#VZXx<ZV 3%AV~V

* XBOXZVAXS <°«<R k°UNV aV *AA*< kxGx
*7y8*3 Gx@«x AKNBEREYy AiwskxZxAa
*#VZx<ZVAxS G*N«* a kas GxA VANV <o
yeni bir bitkinin elde edilmesine K¥ x<ZV adehiv.”V
*HVZx<ZV @AV VNV GxAx~™ *Z*EN* K¥< 1
TeeAVNV VEx Gx@«xZVA VZNV VNxZxAc:

* jJAXx<* "VEV(NVIXB GVKk¥S *RB I°mae@R «*U*<RB VZ™*R * G*B VAXx<R *T°* GV *<ca”™ kxGx
verilebilir.

Gelik
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NyZ*~* ZZV ¥%AV~V

*#VZX<ZV @AV VEXS j* A yA AT RWN IEAN0EAS:S 0*Ny
 G*N<¢* GXA Gx@«x3x3 KVURVEXYUx 0B ¥xBKomxNxAa

* NyZ*"*«yd GeeAZVA * N* * 5y PR NXxD* SAVMAZ VA
I* VNV &@1@@&s aV * x1@VEXxZVNYV \GHAZY N ExR GXAIG
I*mz*syAa

*% ASVMXS <*ZXx@BVZx &8 &~ 2AVBXx"xENV "V GV «*Zx@
BDYAA*@*cx s*1@*Zy<«Z*A* N* *Sy«Zy *$§*K Gx@<«x V a
GVZxAZv v asiaA *Nysys kVEZVAxNxAa

Crd¥Z*  °E@VTZVAZV K¥M*Z@ByZ* " *1yS DK YVWAXS ¥«
*~xHy 7Z* N* *NyZ*"* 4 kazZ*3yAa

&¥<«a deeZBaxeAaxe £VExmx

*&¥ca «eZ@®eAReENV GxA GxB«x5x3 saeHAVR N¥ca aV * ¥Ak*S kxGx «yly " Z*Ay <azz*
¥YAD*"yEN* VEx N¥<aR Gx@«x * N* Gx@<«x1VZ ®Aa&esZVA VZNV VNxZxAa

Doku<seZ@eAae °3OV "XxExSE G*T*"*«Z*Ayb
Ud°<B k°GNVR N*ZB *AA*< AKZ*AyEN*E * N* F¥sa” *GAmASN*S *7y&*% eKa« N¥c
U Vix ¥A@*"yEN*«x s@HAVZVA G°ZaedeA K¥m*Z*A*« «*ZZal O0Ne V3ix N¥ca <&~ Vix

Ud*Z2ZalR Ga & "XKWAVESRAG*"* *Zy3yAa >*@*@VI «*727ala kxGx G* y Gx@«x «*Z27Zal
duymaz.

*Kallustan j*A<ZyZ*N*8 sa@HAVZVAR <°< GV k°aGNV V T*sxA V3Ex Gx@«xZVA ¥ZaNgdaAaA:
seHAVZVAX3ENVS V"GAx ¥ ¥ZaNgdaAaz*GxZxAa

10
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*&¥ca «eZ@ehe OVExmx ZV x1@VEXZVSE ° VZZx<ZVAV T*sxA Gx@B«xZVAxE K¥c j* Z*
*qyTlyAR GRARANAXSK GV T¥ * j*TaZ Vix kxGx Gx@<«xZVAx8 yiZ*sy a4V @xH*Ax ;e AVOBx~x
G*sKVHxZx<«<B TVA*HyZy< 4V KVUAV Ne&e VSZV"VZVAXENV "VZV ¥AXNVR k&eZB * G
K¥m*Z@yZ~*Ty§N* GASyEpAha <azz

*&¥ca «e/ZP@xeAae TVExmxé AVOx"x ¥A ¥7*3 GaeAZVAXE K¥mM*Z@yZ " *TyR 1¥ a B«
¥7*5 GX@«<XxZVAXxE K¥c 1* yN* VZNV VNXZ Vix kxGx *"*KZ*Az* <azz*syZyARa

11
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q U~a %f3%sqO

*MayozR H*3ZyZ*Ays se AV™V ¥RV * #&5*Agad N RZANRE NS saeeHAVZVAXx6 "V N*§* kVZxA&
*Mayozve N°ZZVYTNW Zx s8&AVOW " VZxsx ¥ZaN@aAalAa

*Mayoz UV VNV Zx @ AV™V H*§Zy KVNx@ZxZxmx&x 1*mZ* *§ ¥7* Z*ANyAa

*MVA xcx ¥Z* N* * 8§y BaelhAaed GxAV ZVAx *A*TyEN* «*Zy
T*mz*A

*q* ¥ T¥3aHa ¥ZaN*3 GV N°ZZV3E~V xKxEB*TVa 2@ AN*Y sae
. seHAWYy6uVAxZxAa

*Gametlerinm* ¥ Z* "V N*§* kV @ x A x ganvetagengzdens.»
*E*"V@¥KkVEV T¥SaHasN* ¥Z aimarta eiltek garmiat gpBm

*Ny3y. *Zy
*q* ¥ T¥3asN* ¥zaN*s *GAa seHAVZVAR sV~ *§* saeHAV
j*RcZy «<*Z2y@1*72 ° VZZx<ZVAV T*sxA@xAa
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* xAx *$8VNVS NxmVAx G*G*N*3 kVZV3ER NV«xZ aV *Ay G*«yhgrdbgkra@nokotiaA x5V GV
denir.

*MY " ¥Z¥k <A¥"¥ ¥"7*A & VAXSENV kVEZVAx3 GisadNVamaAx kxef8aG°ZkVZVAY
*MY¥"¥7¥k <A¥~¥ ¥ 7*Ays «*ANyZy<«Zy Z¥<alZ*AysN* * §y «*A*«@VAV *x@ kVSZVA Ga:

Eslenmemis homolog kromozomlar Eslenmis homolog kromozomlar

Replikasyon

Sentromer

(DNA eglenmesi) > Sentromer

Kardes kromatitler
Kardes olmayan

kromatitler
*#¥ma H*SZyN* eeAV™V ¥AKk*3Z*AyEN*«x VNV *3* seHAVZVAXR s¥"¥7¥
a sa HAlglgiv dae HAVZVANxXA&28 x & X ¥k Z\RHKA Y A &

*GametlVA kVEVZZx<ZV ~* ¥ 7* YAIM DBk ZPAyEN¥EZ*AN*S T*NVHV GxAx3x
B*cy” <A¥"¥ ¥° @*Ny *3s8 O/ EKAY M* A v/ skt HAWA x Zx A& % ASVr
GxA x31*8y8 VNV *8* seeHAVZVAxXxExS A¥ "W W Tt willy =% ¥ "§¥NnAB*dAY¥
*Ay * x§VAa E*"V@BZVAxs A¥~¥ ¥~ 1* yly § ( —— ¥ZaAsj
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*ZE@VAjj* N* > GV AA¥OBVXxS TVEABV x kxGx "VO@*G¥Zx« ¥X¢@?RY sxp xZ ¢ 8@ K& * &6y «¢AEN
seHAVZVAxSENV IVE@AY ¥"72*A VNZVExAa

*Mayoz,mayoz Ilve mayoz 1¥7Z"*< & VAV x«x s®@HAV G°Z&3§"VIxENV3 "V N*3* kVZxAa g* ¥ R
IXO¥AZ* "* G°ZaesaehAa

Mayoz | Evreleri

a) #V<«xAN V< G ° ZEagyjouihez B

*Profaz |

*Metafaz | [, // 4 \ Tetratlar
*Anafaz | o S

*Te’lofazl N ] ) ‘ v ’ \\\M ////

GO S§xOB¥AZ* "* G°Za&S"VIX R 08xB¥«xSV R6

Profaz |

*ONZVEVS (A¥ " *@x8 xXAZx<ZVA «yl*ZyA «*72y387Z*NyAR <A¥~¥ ¥
TyA*TyEN* <A¥"¥ ¥"7*Ays s*Av«V@x «¥Z* Z*NyAa
*Bir kromozom, birbx Ax§x3§ «<¥A *Ty x«x <*ANVN (A¥"*@gx@@Vs ¥ZaN

*Homolog kromozomlar yan yana gelerekN°A @ <A¥ " *@x AV BA¥ ZRN*"V N*§:
kV@xAxAa tetrat* ANy* GVAXxZx A

*MY¥"¥7¥k <A¥"¥ ¥"7Z*AR *3 *3* KVZXA jx x<IVZ ¥Z*A*< GxAC
Bu olayasinapsisdenir.
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Kiyaziiia *§x8*ATxT TyA*TySN* s¥ " ¥7Z¥k <A¥"¥ ¥
- GANVN ¥Z77* *§ (A¥"*@x@ZVAXR K*A,
@1@V kVZxAa a NV«<xZNV @V~ *] V@
kiyazmadenir. Kiyazma, sinapsis yapan
SY¥"¥Z7¥k <A¥"Y ¥*E*RyR V birN*A
*AEN* *Z"*Ty8y T*mZ*A4
*tVBA*BZ*AN* *ANVN ¥Z~* *§ Ay~
*ZyNUVAxNx *R¥UxBks¥aVA oA*AK*
N V m x Mexiix 6

Sinapsis
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*M* 1*8 sa@HAVZVAXSENG kWARAZy¥ZX*BZ7*A*« seHAVEXE <a@aAZ*Ays* KVxZxA av 1T\
¥zaNaAa

* a4 VOAV T¥8a8N* KV«xANVc¢ *Ay A*AK*Z*3yAR KV«XANV«Kx< GV VEN¥AZ* "x< AVDOx-
*dA¥Y ¥ ¥ 7*AR «xEVO¥¥AZ*AyEN*S xm xAZxNZEVAXIV Taamad* AAZYmyS3 8 A~K VO~V \

Metafaz |

~

/—\ *MY"¥7¥k <A¥"¥ ¥ 7Z*AR «*ANyZy<«Zy kVZVHV< NV<XZNV V<(G*@¥A*Z Nee Z

* ~ ~ 7 % & & 7 A & ¥ &y & * 7 % &\ A * 7 % &~k &
m dA¥~¥ ¥z Ays <st@3¥x¥nﬁ:ZAﬁysZVAstxvs G*mZ*SyA G*mZ*$"*Nymy <¥3(Q
‘(u./ \\-)’ CA¥~Y ¥ 7*RyS «xE3VO¥¥AZ*AyE* xm xAZx<ZVAx G*mZ*§"yNi* *§*j* R V
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*M¥~"¥7¥k <A¥"¥ ¥ Z*AR xm xAZx<ZVAx
KV«xZxAa

*Homolog kromoz¥~Z*A “"V@*j* R NV V<U*@¥A*Z Nae ZV NV A*T@kVZ
s*3kx <a@G* kxNVHVmx N*37T* G*mZyNyAa U a NaAa~ k**vg K\
j*<@°AZVANVSE GxAxNxAa

*M¥ "¥Z7¥k <A¥"¥ ¥ Z*Ays j*A<Zy <ca@aAZ*A* kx@ Vix ZV <A¥~¥ y

*ANy~y Z* GxA GxAx3EN

*ay@ <a@aAzZ*A* KVxZ"xN <A¥~¥ ¥"Z*AN* TVE@A¥Y VA » Ayz~*
VNZVE"xN <A¥"*@x@ZVA GxA *A*N* GaZzasalAa

*#V<XANV<e *Ay GV KV<xANV<Kx< H*3Zy @aAa®esV ° ke ¥Z*A*
*Zm xAZx<ZVAx «* G¥zZahAa
*Telofaz R xZV VN *"*87y ¥Z*A*« Ix@¥«x8V R G*NZ*Aa

28"VIX R 08x@¥«x8V R6

*EXDY¥<x8V B s* 1*8 seHAVZVAXSENV NyN@*5 xKV G¥ma~Z*§"
NyN* *A* Z*~vZ ¥7aNa~a Z* kVAKV<«ZVNxAa

*MayozR @*~*"Z*3NymySN* s¥"¥7¥k <A¥"¥ ¥"7*Ays GxA GxAxS
A¥"¥ ¥ 1* yly G*NZ*SkyK@*«x8x8 *Aylys* x3VAR NxAZ¥xQ
*dA¥"¥ ¥ 7*Ays «<*ANVN A¥"*@x@ 7V ASitakiiézabsoriuddaZ " *"yN gy
xEBVAj* N*«x <A¥"¥ ¥~ TrygtyByeXxA*Ayl saeHAV ¥ZaNaAa
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*Sjtokinez | sonunda ¥ <A¥"¥ ¥~7a x«x *WEAassHKHAV

* a4 seeHAVZVARyéyirgrkeRx8@VAj* keA@A<Vs* (1*§ seeHAVZVAXENV TVE@AY ¥~ VNZVExA
*a *0Aa se@HAVZVAx3 sVA GxAxR &s VNZVE*V¥x RRAMKANKZAMNKAY NVSE * Ay * Ay
*HVXANVc OV Tx@¥AZ* “* VEXNVS G°ZaesSaAi

Mayoz Il Evreleri

a) #V«xANV<« °Za&§"Vix RR 0d*A ¥«x3V RR6
*Profaz I

*Metafaz II

*Anafaz Il

*Telofaz I

b) §xX@¥AZ* “* °Z&3"VIiX RR 08§x@¥«x8V RRO

*6 #V«XANV< °Z@EasyokinezR)R

7 -\ *a VIAVNV xm xAZx<zVAx ¥ZaNaAa dA¥"¥ ¥"Z*AR xm xAZ
\ ,x \‘{, G*mZ*SyA UV Vu*@¥A*Z Ne ZV~V s*AV«V@ V@~V V G*NZ*
A '\‘ X I *#V«xANV<c *Ay 0V KV<XANV<Kx<B "* ¥ R 1¥8a8N* V&ExNVS
<7 A*AK*Z*3*A*< @r.G¥ZaAZ
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Metafaz I

*dA¥"¥ ¥ 7 AR "x@¥ “V@*j* yEN* ¥ZNama kxGx V«u*@¥A*7
dizilir.

Anafaz Il
*d*ANVN (A¥" *@x@B7ZVAR GxAGxAx3ENVSE * AyZ*A*«

* AyZ*3 sVA GxA <A¥"*@x@R Ga VGAVNVE x@xG*A
*NZ*3NyAyZyAa

* 24 SVNVEZV A¥~¥ ¥~ 1* yly x«x <*@y8* Ky<*AR Ga

Telofaz Il

* 4 VAIAVNV y@ cagaAzZ*A* KV«xZ~xN
GV A*A (A¥ " *@x8 xAZx<ZVAV N°S§&eNa
*Zm xAZx<ZVAx <* G¥ZalAa

*#VXANVe *AyRB KV«XANV«Kx< 0V V&I
Avaxc<aza~ VExNVS ¥7ZaNaAa

*a VaAVv zv VN *"*37y ¥7*A*c Ix@¥«x3V RR G*NZ*A a4V NVOu*~ VNVAa4
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GO §x@¥AZ* "* °Zax¥"Vix RR 08x@¥«x8V RRO
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ke TOVAVGxZxAa
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A Anafaz II'de kardes
Anafaz I'de homolog kromatitler ayrilir ve
kromozomlar ayrilir. kromozom adini alir.
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Grafik 1.3: Mayozda DNA miktari degisimi
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MiTOZ

. Eseysiz iremenin temel olayidir.

. Okaryot tek hiicrelilerde, gok hiicreli canlilarin
bir ¢ok viicut hlicresinde ve lreme ana htcre-
lerinde gordldr.

. Bélinme sonucu olusan hucreler, birbirleriyle
ve atasal hlcreyle kalitsal olarak aynidir
(mutasyonlar harig).

. Cok hucrelilerde olusan hucreler genellikle
blyime, gelisme ve doku onarimini saglar.

. Genellikle tetrat, sinapsis ve krossing over
olusumu gérulmez.

. Gekirdek ve sitoplazma bélinmesi bir kez
gerceklesir.

. Bélinme sonucu, kromozom sayis| ata
hicreyle ayni olan iki yeni hicre olusur
(mutasyonlar harig).

. Olusan hicreler tekrar bélinme gecirebilir.

MAYOZ

1. Eseyli tremenin temel olayidir.

2. Cok htcreli canhlarin Greme ana hiicrelerinde
ve bazi canlilarin spor Gretiminde gorilir. Bazi
tek hucrelilerde de mayoz gorulebilir.

3. Bolunme sonucu olusan hcreler,
birbirlerinden ve atasal hiicreden kalitsal
olarak farklidir.

4. Olusan hicreler iremeyi saglar.

5. Tetrat, sinapsis ve krossing over mayozda
gorulebilir.

6. Cekirdek ve sitoplazma bolinmesi iki
kez gerceklesir (mayoz | ve mayoz II).

7. Bélinme sonucu kromozom sayis| ata
hiicrenin yarisi kadar olan dért yeni hiicre
olusur.

8. Olusan hicreler tekrar mayoz geciremez.

11



biyolojici.net &3 youtube.com/Biyolojici biyolojicinet
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*ONV Zx @AV~ VEx3 OV~ VZxsx “* ¥ GV N°zZzZVvs~Vv ¥zaN@galhalAa
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* X@OXZVA 3ZV " xEXxExAYRKARGEIN*«x K¥ma Gx@«x VNV Zx eAVA4

*d*A*7Zy @¥sa~Za Gx@«xZVAx3 ®AV"V ¥Ak*Sy KxKV«@xAa

* xXAK¥<« @¥sa~Z7a Gx@«x3x8 KxKVmxENV VA«Vc 0V NxNx ¥Ak*S GxAZx«@V GazasaAa
*% ASVmx8 kaeZ UV VAx< Gx@«xZVAxEx3 KxKV<«ZVAx Ga NV«xZNVNxA

Yumurta (n)
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* %y H*§ZyZ*AN* VA<Vc GV NxNx k*"V@R * 8§y H*3Zy @*A*jyEN*s ;e AVOxZVGxZxAa
*0ATVZx< H*8ZyZ*A «<VENXZVAx3x N°ZZV VGxZxA *3H* G xAdleyensadadptasybriiddiax @ H*SZy
sahiptir.

*% ASVmMx3S sVA ™ *jA¥Nx@ GxAVv a~aAg* av TAVA™x j*A<zZy * " *8Z*AN* @ AVOVAV * |
*@yZ*GxZxAa a 1* VNV kVAKV<«<ZVNVGXxZVHV< @& A xKx KVNXx@ZxZx<« ¥Z*lyZymy *

Hilal kuyruklu Iapln (Thalassoma lunare) MaV| bantll Gobi (Lythrypnus dalll) Toprak solucani (Lumbricus terrestris)
(Talasoma lunare) (Litripnus dali) (Lumbirikus terrestris)
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ESEYSiZ UREME

Genellikle tur ici genetik cesitlilige neden olmaz
(mutasyon haricinde).

Tek ata vardir.
Temelinde mitoz vardir.

Doéllenme yoktur.

Genellikle turlin degisen cevre sartlarina uyum
olasiligl duguktur.

ESEYLi UREME

TUr igi genetik cesitlilige neden olur.
Kural olarak iki ata vardir.
Temelinde mayoz vardir.

Déllenme vardir.

Turun degisen cevre sartlarina uyum olasiligi
yuksektir.
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* x87y7Z*Ays T*sxA ¥ZNa<Z*Ay ° VZZx<ZVAxBSZINBANYWEVNXZK Aad*Ayz *Tys*
*OGVOV 3ZVANVSE 0*3* G*G*0 ¥mazZ N°ZZVAV*RY@AVA 2 \NeRidx~«EWVA S ° VZZx<ZVAV
*d*Zy@1*7Z ° VZZx<ZVAR H*3ZyZ*A *A*TySNF*GVRYyVEIxIyaM mAA&yZy<«Z2*Ays ¥A

*d*Zy @1+ 7 °© VZZx<ZVAx8 §*1yZ ¥A@B* * Ky<@BymySyR ¥mazZ N°ZZVAV §*1yZ imx@*AyZN»
N*ZVSVEVDxc 0¢*Zy@BNY BYAx0A a

*qQVENVZ kVEV@xmx3Xx <*UA* *GXZ"VyxBEXAX*ZY By 76 AKX XX XxGRV AV V«BVNxAa

* x87yZ*A *A*TySN* KVNXDBZxZx< k°T@VAVER N°ZNVSE N°ZV *«@*AyZ*Gkaraktdr 0V GxAV
¥7Z*A*<« *NZ*SNyAyZyAa Z3T*SN* T*K a4V k° AVSkxé GV VZ V2AANV @BAasxZ NBWZxRa K

* xA «A* @VAxE sVA CxKGRALSYA @ xEAKSKVEkxExS Tx *s * N* T*AyR k° AV3kxsx3s VZ
cASV ¥Z*A*« OVAXZVGxZxAa

*Genleré &s & VAXxENV VA *Z*3R GVZxAZx GxA «diey@di*7Z ° VZZx< NxjAVZV VS GxAx~
*ONV Zx @AV V8 H*S8ZyZ*AN*R a@AV~™V *§* s@HAVZVAxXx kVEVZZx<ZV “* ¥ kVKxAxA (

*&°77ZVS8"V xZV V3Ex H*$Zy * @*Ny §esotipWs\Z3IxBES @BV IYSEZVAV *x@ ° VZZx<ZVA N°7Z
kVK xN ¥ZaAa
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*ONV Zx &#AV VS H*3ZyZ*Ays GeeHa® saeHAVZVAXR GxAx *$8VNVS$
kromozoma sahipse2n xZV k°T@VAxZxA4a
*_8 (A¥"¥ ¥"7a Ga sNxAX¥X @dsice HAV
*QXAZ¥XD sosHAWZERKANAKE ¥ ¥~ 7Z*A Kxp@dMurA s3Zx3ENV

*Homolog <A¥~¥ ¥"7Z*Ays *ANyZy«Zy Z¥<calZ*AysN* VA *7Z*3R GxAx *§
* 8y «<*A*@VA @ VAXENV VBxZx ¥Z*SaleMVNKVINARZ¥YAx3xS sVA Gx

*V VZ VNV KxKV<« AVEkx8NVS T¥Aa~Za GxA kvs GazasaAa

* a4 kVEXER KxKVe AVERSXEAGWZ**TySN*S T¥Aa~Za x«x j*A<Zy *ZVZx
kVExS j*AcZy *ZVZZVAx * 8§y s*Ajx8 Ge eemae * N* ceKame xZV 1

*M¥"¥7¥Kk <A¥"¥ ¥ 7*A &8 VAXxENV«x *2ZVZZVA GxAGxAx3Exs * §y 0

*Genellikle diploi@ H*3ZyN* G xii atelld belitianik.
*MVAs*Skx GxA *S¥A“*77Zxc ¥d* *ZVZZVA * 8§y <A¥"¥ ¥~ & VAx3NV GazZzasg™* a
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* XA FA*C@VAZV xZkxZx kVExs * 3y s¥ W XNABA D*AysNAMR TS NXZAA &4
*Homozigot bireyler ebeveyr? V A x § N \afellerisyZ "y N @y A a

*V VZ VZVANVR @¥sa~ NV<«Zx «<*A*«@VAxENV au*AZ*« @g¥sa~ 0&06 uV GaAaNa« @¥s:
*M¥"¥ xk¥@ au*AZ*« @¥sa~Za GV VZ VExS kVS¥OxAx && xZV s¥ ¥ xk¥@ GaAaNa« @
k Sterilir.

*Homozigot bireyler “* ¥ Z* @V« KVNXxBaKD¥®aAa

* XA FA*C@BVAZV xZkxZx kVExS j*AZg\V@VE¥ \Kk¥DV 0™*\¢ L NNHN 8 Z @SR %D 6
*Heterozigot bireyler ebeveynlerindenj*A«Zy *ZXZANRy A &

*Bezelyelerde heteA ¥ xk¥@ aa*AzZ*« @¥sa~“Za GV VZ V kVE¥@BxAx &N xZV k°T1@VAxZxAa
*Heterozigot bireyler mayozlax«x KV Nx & A2N\o@ A a A4

Homozigot Yuvarlak Homozigot Burusuk Heterozigot Yuvarlak

Tohumlu Bezelye Tohumlu Bezelye Tohumlu Bezelye

DD dd Dd



Ebiyolojici.net &3 youtube.com/Biyolojici @ biyolojicinet

* *37y8y8 NyN k°AedaeNa&SNVR k° ZV3VGxAshdtip*¥NM * X Z4KaWNZY ENYAEZYNZ Zx<ZV A
*FenotipR V@ «xTx3x k°T@VAVE kVExs s*Ajx ZV xj*NV VNxZxAa

*&& UV &N kVE¥@xAZx GV VZ VZVAxS jV3¥OxAx au*AZ*«@yA G4V & xZV k°T@VAXZx/
*NN kV3¥@xAZx GV VZ VZVAxS jVE¥OxAx GaAaNa«gaA av N xZV k°1@VAxZxAa

*E° AVSkxR «*3 kAaGanr AVic «°AZaemxes KXG gaijdbeygantedmk P« X 7ZAVEVA* y jVE¥D xAx«<
ise sV~ kVEZVAx3 sV etswie AeEiada gelir.

*#VOUAV N*A@Z*Ay oylyR yNy«BR V™R xZ*KZ*A kxGxé kVEZVAxE xNZV xNxENW NVmx
NVmMEZNX ¥72°* & Z8T*EN* V3B G¥ a asZzamaBR NVAx3xs GA¥S Z*N"*Ty kxGx ° VZZx«:

*MVOBVAY xk¥@ NaAa"N* H*37Zy3y3 jVS¥ D xAGEN W BZNA XN K X3 VB&GeR/ soxas X V 7
harff xZV k°T@VAXxZx#H.9.8 B B &R

*@XAZ¥XxD saeeHAVZVANV T*NVHV S¥ ¥ xk¥@ s3ZNY V| USKS E A DNV V@AV kejl BXNAX/G
*HVXEX< *ZVZR G*lcyd *ZVZxS U*AZymy3N* jVaK@eAZAW KD kONA x ZkA 20V AR BR HB NI
* *Tc<y§ joudi bireylerin genotipi homozigot (AA) ya da heterozigot (Aa) olabilir.

*HVxEx< jVE¥OXxAZx GxAV ZVAxE KVS¥DBxAZVAx s¥"¥ xk¥@@aA o**6a
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~2*1yZy« ZZ<VZVAXx

*qQVSNVBWSZ VZVAZV *A@ymy K*ZyN"*Z*AN* G*N*AyzZy ¥2ZFyg ¥ yi¢ mAWENEx®X A Z
GXKX™NV <azZzz*3"*TyNyAa qVENVZ x§ <aZZ*3Nymy ¥Z*lyZy<« xZ«<VZVAx NaszZ*ANyAp

ed a*3* G*mZy GxA ¥7Z* y§ GxA NVj* NVIVE~VINEMY &x W\NSW WNXZAN VI¥ SAANV NN % Z V
etkilemez.

*my~ly ¥7* Z*Ays 1¥3aKZ*Ay N* G*my~ly NyAa

% ASVMxE "*NVEXx A*A* s*0* * *@yZNympOR* @AV KV "W BB ARAGMYEFE ¥Z7* SV «*N*/
NVSVEXATV NVEVETxS sVAWVi*YYIEWZ ™8 7259 ZNrfya x5V 5

—4 a*31* G*mZy x<x G*my~ly ¥7Z* y§ * 8y *3N* kVAKV<«ZVN"V ¥7Z*TyZymyR * Ay * Ay
% AZVmMx3E xcx A*A*8y3E x«xIx3x3 NV * 3¢/28M= 1A BreekNEZ ™V ¥Z*TyZymy
34 8y T¥8aH* x«x j*A<zy NaAa~z* az*NyzZy ¥Al*x Ga NaAa~Z*Ays * Ay * Ay ¥77* xs(@
% ASVMxEAG XA XAV s*0* * *@yZNymy3N* *@yNAurd ykincGaadimdadtmraN A u "INV Z ™V yxs @ x~* 7
1+ =2 dir
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qVENVZ ZZ«VZVAx GV , kaz*"*7*Ay

*Mendel KV3EV @ x<ZV xZkxZxbszeKg bitkisis*A )\ KI*x N @ x A 4

*V VZ VZVANV VNx j*A«Zy <*A*<«@VA OVIAxD VOB~ xNDxAa

*qQVENVZ x8 K*ZyN"*Z*AyEN* GV VZ VZVAx TVK VIix ¥§* GxAK¥« *KyN*§ *(*5@*"~ T*m

* V VZ VZVA <*A*<@VA G*c<y"yEN*3 ¢¥Y 7 7% AR W N¥HNABX N VOXNDBXAXZVGXZVER
«<VENX <VENXx3V Q¥ Z*N*GxZV3s GxD«xZVANxAa

*#xKVe AVEkx xKx8 "¥A GV GV * AVS3«Zx KxKV«ZVAR @¥sa~ AVSikx xKx3§ T*Ay av VK
tohumlar bezelyelerde <aZZ*8yZ*8 «*A*<@VA GV ° VZZx<ZVAV A8V ¥7Z*A*<« GVAxZVGxZxAa

*V VZ V KxKV<ZVAXENV sV~ VA«Vc sV NV NxNx ¥Ak*S GaZasNama xKx8 GV VZ V |
I* VNV *Ay N°ZZVA ¥ZaN*GxZxAa

* SH*< qVENVZR KXxKV<ZVAXxE MEBx Y¥EWAEAVN ZBAVWNY ZZVAXE <VENXZXxmxSNVSE ¥ZaKk
* xA GV VZ VNVSE *ZNymy A¥ZV3ZVAx G*N<«* GxA GV VZ Vix3 NxNx ¥Ak*3ys* @g*Ny

* © ZVHV GxA *A*<@BVA G*<y"y&N*§ j*AcZy ° VZ7Zx< k°T@VAVE x<x GxAV *A*Ty&N* K
V@~ xNaxAa
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*% ASVmMx3 "¥A GV GV * KxKV<Zx GV VZ VZVA N°ZZVENxmxSNV *GAazZ*Ays @r " * "y

b ba
54 4o

Gorsel 2.5: Bagimsiz genler

AaBb

Gdrsel 2.6: Bagl genler

*qVENVZ x@ WY RAZy *A*« @VAZVAXx ¥S@A¥Z VNVS kVSZVAR j*A<Zy
*d*A*<@VAZVAV VB«x VNVS *ZVZZVA j*AZy B¥my¥Tyd&vad VAXSNV x

*d*A*<@VAZVAV VB«x VNVS *ZVZZVA * Sy «B¥mZyck¥3VAXSNV x1V Ga
**mZy kVSZVAR <A¥1TTx8k ¥aVA GV "a@*1 ¥§ ¥<«* "* ¥ N* GxAZx<@V s
*a kVSZVA <A¥TT1x8k ¥aVA xZV GxAGxAxENVSE * AyZ*GxZxAa

*EVEZVA *A*TyEN*«x “VI*jV xZV <A¥TTx8k ¥GVA “V N*§* KVZ"Ve¥Z*iyZy
GXAGXAXENVSE 8V «*N*A a *« xTV A¥TTx8k ¥aVA xZV * AyZ*A*c j*AZy
2e«V@xAa
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E qO+ #02Z&Z MOS§ >f q f 2R

* xA * N* N*s* j* Z* *A* @VA G*«y"yEN*3 s¥"¥ xk¥®@ WY XKWBAX kK *GhBWZ¥RTgalaka
*M¥~¥ xk¥@ *A*«@VA 1* yly k**V@ KVNx@ZxZxmx3x NVmxN@xA~V &

* R ** kVE¥@OxAZx GxAV ZVAxs ¥ZaNg@aA*H*my k*"V@BZVA @V« KVNx@DxAa
*~7aN*GXxZVHV< k**V@ KVNxNx T* yly —N xZV sVI*AZ*3yA4 § sVOVA¥ xk¥@ <<*A*<@aV

HOMOZIGOT BASKIN HOMOZIGOT QEKiNiK
AA aa

Mayoz l Mayoz l

@ ©

Tek cesit gamet Tek cesit gamet
%100 %100
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AABB aabb AAbb aaBB

l l l l

%100 %100 %100 %100

* *mZWEVA xcx * N* N*s* j* 7% *A*<@VA G*«y"yEN*S s¥ ¥ xk¥@ xIV @V« KVNx@ k*~

AAbbdd
A A
b b
d d

Tek cesit
%100 Abd

*BxAV ZVAx8 ¥ZaN@aA*GxZVHVmx k**V@ KVNxNx T* yly G a7 lietenokigotkaraktef¥ A~ e Z e 3§
T* yiy8y xj*MV*VINWA O xAZx GxAV ZVAx3 ¥ZaN@aA*H*my k*"VOBZVA x«x KVNx@@xA

9
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Aa

Aa genotipli bireyin gamet ¢esidi, l

2'= 21 = 2 cesit gamet olusur. @ @
V2 V2

* * G kVS¥@xAZx GxAV ZVAx3 ¥ZaNg@®xh* am§(kdav @ 7&/ A WPk KXN G xAV ZVANVSE —
¥ZaNaAa ~zaN~* ¥A*5Z*Ay ¢ R Y GR § * R T *G NxAa

Esleme Yontemi Catallama Ydntemi
B——» AB '
AaBb A
l b—» Ab
B—» aB Vi
. 4

b— ab
4 cesit gamet 4 cesit gamet

* * GOV kVSE¥OxAZx ¥72*5 GxAV ZVA Tvix KVNx@ k*"V@ ¥zaNgaAaA o05(—64a E*"VQ

10
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**mZy kVSZVA x«x * NANG@MWA*GZtycySEN*S sVOVAY xk¥@ xIv aVv *A*Z*xAysN* A¥lix
x<x KVNx@ k** V@ ¥ZaNgaAaAa * G&N kVE¥@OxAZx GxAV NV RG UV & kVEZVAx G*r

AaBbDd
A a
b B
D d

B
d

' T

Y2 AbD Y2 aBd
Mendel *T*Z*AyR G*my~ly kVSZVA xKx38 kVKVAZxNxA4a EVEV@x< AA¥GZV"ZVAXENV *«
a*AT* yZyAa *mZy kvs G*AT* * AyH* GVZxA@xZxAa

E**V@ KVNXx@ZxZxmx3x VB«xZV V3 NaAa~zZ*A NasZ*ANyAbp
1.9* ¥ as8 AA¥j* o *N*"*TyEN* kVAKV<«<ZVNVSE A¥TTx8k ¥aVA ¥7* ya
2.Mayozun anafaz 1* N*“*TyEN* s¥"¥7Z¥k <A¥"¥ ¥"7*Ays§ seeHAVExS «*ANy ca@aAzZ*Ays* G*m

3. dA¥TIx3k ¥aVA T¥3aHasN* (A¥ " *ax@7ZVAxE *Aylysys NVmxN@xmx NaAa~Z*AN*R ~*
seHAVExS «*ANy ca@aAZ*Ays* G*my~ly N*myZy~ya

4.GeSZVAx3 G*mZy aV * G*my~ly ¥zZaNaa

5. Mutasyonlar.

11
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% ASVrIEXA *33V G*G*S5y8 @K K¥Hama ¥Zax¥A& (n IOHAXKSIHAYRA «MXx ¥77* xs@x"*Zx §)

12
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*d*A*«@VAZVA k° °3xe8aesV *Zys*A*c x<x GxAV NV3 kVAKFrAAk* " XDEVRAKAxExAZVN D x.
*#*ARA* 7*§*5 VGVANAVEDAZX N ZZNS2AB5IN A é PN djxZx*démaZ N°Z26

*De N°Za@ 3NV Vheterdzigatgenatipli bireylere monohibrit *Ny GVAxZxA4a

*Zcx "¥3¥sXxGAXxD GxAV x3 "REMEXGTAXD T SdeAir Z*~*

*De N°Za&@3®3d «<VENx *A*TyEN* K*AAAN*@eiNdeaEyZaN*s

*qVENVZR @Gee™ ° VZZx<ZVAx @Fve FE2x x2Z¢ e ¥ NFey 1¥5aKZ*Ay «* y@ *Z@ys* *7Z"yN
*QVENVZRB GxA HAAAY AVEROBXADBEEW X YR¥NA x K*RAMNZeEENY VO xNOxAa

*% ASVmMxS O¥sayYNENHS G¥CY¥ xk¥D au*AZ*c 0&&6 GV GaAaNa« ANKHBSRY¥MYSA GV \
heterozigot yuvarlak (Dd) tohumlu bezelyeler (6 ¥ZaN~aN@aA 0"VZV W Vda SpvE BB as GxAV ZV/
SVOVAY xk¥D 0&NO6 ¥ZaA GxAGxAxSNYAGHEESY No\WEX ¥4 BT A X @V WD NN x\7D x A &

* XAV x8§ «<VENX KVE¥DBXxAXENVx GxA &SANX 2@ ixBRENTreytesininikeddi ZVN @ xAxZ~Vix xZV I
elde edilir.
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Yuvarlak Tohum Burusuk Tohum

)
| O

P (Parental dol): DD X dd (Melezleme)

G (Gamet): 0 X 0

Fi(1.o0Qul dOl): %100 Dd (Heterozigot yuvarlak)

F: X Fi: Dd X Dd  (Kendilestirme)
G:

F.: YaDD aDd YaDd Yadd

Homozigot yuvarlak  Heterozigot yuvarlak ~ Homozigot burusuk

Fenotip Cesidi: 2 ( yuvarlak tohum, burusuk tohum )
Fenotip Orani: 3:1 (34 yuvarlak tohum, %4 burusuk tohum)
Genotip Cesidi: 3 (DD, Dd, dd)

Genotip Orani: 1:2:1 (%DD, 24Dd, Vadd)



EZbiyolojici.net

P Kusagi:

(an dol)

Fi Kusagi:

(hibritler)

F1XF1:

(kendilestirme)

F> Kusagi:

(fenotip orani 3:1)

& youtube.com/Biyolojici

Yuvarlak Tohum Burusuk Tohum

FN)

x

Yuvarlak Tohum

Yuvarlak Tohum Yuvarlak Tohum

705 Yuvarlak Tohum 224 Burusuk Tohum

F)

N

@biyolojicinet

*O0ZNV VNXZVSE D™\ RExSS Bt R 7883
GaAaNa« og¥sa"\ZA VZVANVS ¥7ZaNgama k
*a 1* yZ*AN*§ 2<&%ldmarlak tohumlu, «&~ a
GaAaNa« g¥sa~ZaNaAa

*Uaur*AZ*« g¥sa~as GaAaNaziawsha*r ¥A*g
*D-NVx kVSY¥@&AsHA¥SYk¥D G*T«y3R &~
SVOVAY XKk¥DR ¢~ s¥"¥ XKk¥D KVXxEX<D X/

*&xmVA BE2AYHEWKXS * 8y K*AA* z*x~x7*R
D- N°ZF\EEN¥DxA ¥A*Eydyd *Z¥Nypa¥a*Ax*
ve KVE¥OxXA ¥A*3y3ys ¥R*hya kPAbe ~a N
*qVENVZR D-— NV VZNV V@@xmx jNS¥DxA
NV kx Zx <*Z*3 KV«x8x< ° VZZXxXm&§ D—- NV
OVIAx? VO~ xNoxAa

* XA «<*A*«@VAV *x@ *ZVZZVANVSE sVA Gx

GxAGxAxENVE * AyZyA aVv j*A<Zy k*"V@7Z
Gas* * AyZ~* xZ«Vix *Ny3y aVA"xN@xA4
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% A3V &8sl AVEkx G*<«y"yEN*3 T*Ay @¥sa~Za x«<x GV VZ V§xZokusiNbeZeWBIgF x AxZ~ V1
¥ZaN"*<@*NyAa 8*Ay @¥sa~ *ZVZx 0 6 VNxZ @¥sa~ *ZVZx3V 0*6 G*T«<y3NyAa as* |
a) #*AA* Z*3*3 GxAV ZVAx3 kVE3¥@xAx8x Gazasa a

b) FLN°Za& 3NV T*Ay @¥sa~7Za GV VZ V ¥ZaN~* ¥7*TyZymy «*K@yA4

c) #*AA* Z*"* T¥SaHANSN®EBNV sVIVAEXASDGNM ZVAXxS ¥A*3y «*KOyAa
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*Zex <*A*<@VA G*<«y"yEN*3 sVOVAY¥Y xk¥dihibnt 3¥ 34 v ANZx A NGRAV yZABA
*Zex <FA*<@VA G*<y"yEN*3 sVAV AR XNER AYZE KXAVR *NREXGAXxD KHank* Z*~*
*Dihibrit K*AA* Z*~* * cASV¢ ¥7Z*A*« GV VZ VZVANV KxKV< AV3kx UV @¥sa~™ NVZx «*A*

*#XxKV<e AVEkXx «*A*<@VAXSV *x@ "¥A KxKV¢ *ZVZx qB GV * KxKV<¢ *ZVZx “é @¥sa~ N
GaAaNa« @¥sa~ *ZVZx N xZV k°T@VAxZVGxZxAa

*Homozx k¥@ "¥A KxKV<Zx 0V @MMBIYgenaiplisbezélyex ZV s¥"¥ xk¥@ GV * KxKV«Zx GV GaA
(mmdd genotipli) bezelyeK* AA* Z*SNymyFNN ¥Za 8laes “¥A KxKVZx aV au*A¥2N@¥aa~Za 0q~
keAeZ eNgdaeAa

FIN°Zae$aed \fimesidey NZex\ND s N ° ZleSBIhezelyenin—e” adas "¥A Aad™R A%x$ “¥A GaAaNac
" ®¥®ed GV * warrAAIxd GV * GalaKaN Pws &P eNgalAi

*D— NV<Xx GV VZ VZVAXS 18Py Ny<c¥@ ™AMo@ “YE THUSAZ*erM M aNpABAIRAR"" 6™ ™ __§
beyaz yuvarlak, 113 Ty 0 —"é™™__45 GV * GaAaNa« g¥sa~ZaNaAa

*qVENVZ VZNV V@@ xmx Ga 1¥5aKZ*Ay NVmVAZVENXAVAV<« NxsxGAx@ K*AA* z*"*N-
*qQVENVZ D- NVx Ga T¥3aKZ*Ay NVHKHYAYVERQAYANV ¥E@Fmy ty "aN@aAa a xZ«V V k
GcA* @VAZVAXxS *ZVZZVAXx k*”"VBZVAV GxAGxAZVAXxENVS G*my~ly N*myZyAZ*Aa 2
GxAV ZVANV @*s"x3 VNxZV3 ¥A*NZZ NN ¥ AD s »erejieedhdddad)nayozld /4 MD,1/4 Md,
1/4mD,1/4~"N NV<Zx3NV ~ KVNx@ k*"V@ ¥7ZaNgaAaA
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Mor Cicekli Beyaz Cicekli Burusuk Tohumlu

Dluzgin Tohumlu Bezelye Bezelye

MMDD X mmdad

G.: @ X @

Fi: %100 Mm Dd
F, X F, (kendilestirme)
Genotip: MmDd X MmDd

A A
I |
Gametler: %D %Wd) % (@D %(mJ %MD %WUd) %D %(nd



EZbiyolojici.net
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*&XSXGAXx@ K*AA* Z*"*N* De N°Za&8NVS VZNV VNxZVS k*"V@ZVA >as83Va3QT «*AVIixsV

kK*"V@ZANBMAK Z*8*A*« D-

Punnett
Karesi

%
1+ ()
%
% ()

-I-o Disi Gametler

& Erkek Gametler

* @) | @)

% (W) | % ()

MMDD MMDd

MMDd MMadd

MmDD MmDd

MmDd Mmdd

MmDD

MmDd

mmDD

mmDd

N°Zae VZNV VNxZxA

MmDd

Mmdd

96 (M_D_) : Mor - Diizgiin
316 (M_dd) : Mor - Burusuk

346 (mmD_) : Beyaz - Diizgiin

mmDd

mmdd 146 (mmdd) : Beyaz - Burusuk

*@XSXGAXD K*AA* Z*x~*7Z*AN* ~ K\ WNXBDWA ¥A * 8y a1 lBs BA/ANOZA 1V NxsxGAx@ K*AA*
jVE¥@ XA GV KVE¥DXxA KVNXx@ZxZxmx ¥Z*lyZymys —a xZ<«Vix a kaz*$*A*« °SHVNVS @

Monohibrit

Caprazlama
Fenotip Cesidi 2
Fenotip Orani 3:1
Genotip Cesidi 3
Genotip Orani 1:2:1

Dihibrit
Caprazlama

4
9:3:3:1
9

(1:2:1) X (1:2:1)
1.2:1:24:2:1:2:1

qVSNVZ kVEV@xmx3V k° AV sVOVAY¥ xk¥QD «
GXZXSNXMXxSNVAYHVAXQ@ZZZNYZ*A*< D¥% X3
<VENXZVN@xAXxZ"Vix ZYD J%VNN*¥Z &N 7N %«
KVE¥OXxA KVNxNx VAIVEXZxA KVNXNx T* yi
& VApeB " a@Z7ZVAx xZV Gazas*GxZxA
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d¥S3@A¥Z #*AA* Z*~*1y

* x87y7Z*Ay k° ZV~ZV VAV ¥37*Ay8 jVE¥OBXAZVAxX s*<«y§N* KVEVZ GxZkx VNxSExZVG
az*N~*« G* V§ ¥ANaAa

*DVE¥@XxAXENV KVx3xc ° VZZxmx homazigot [a8)RG ©A M &S °k VZ¥@mAxk ° 1@ V Andridofigoll V x5 |
(AA) ya da heterozigot (Aaplabilir.

*DVS¥OXxAXSENV G*Tcyd ° VZZxmx k°TOVAVSE kKVE¥DBXxAxXx GxZx3 KWV ExASKXE XKNB YD
° VZZxmx k°TOWEA\AR G XAY AWESBA¥Z K*AA* Z*~+
denir.

*a °83@V~ qVSNVZ @RRr4ySWNZ3yNDyA aVv s37ZV§
KVEV@Xx<KXxZVAxS °8V~Zx *A*Hy ¥77* * NVG*~ V
*d¥3@PA¥Z K*AA* Z*"*Ty8ys T¥3aHas* k° AV G*i«
Eger Mmise yavrulanin mor keTOVAVE GxAV x8 kV3¥@xAx GVZxAZVixAa

Eger MM ise cicekli olma olasiligi %2, beyaz cicekli

s il v glmalplesiligeie *q¥A KxKV<Zx GxA GV VZ V&xs kVE¥@xAx qq °

*a3a mAVSETV xKx3x" BN KZKVLX A xZV GV * |
GV VZ VZVA K*AA* Z*8§yAa

* V * KxKV<ZX GV VZ VZVA s¥ ¥ xXk¥@ KV<x§x«
sahiptir.

g AA* Z*x7x T¥3a3N* ¥7ZaN*$§ GxAV ZVAx3§ @*~*~
kVE¥@xAx *A*N@yAyz*s GxAV Gae @&« ¥Z*1yZy
g AA* Z*¥8ASN* ¥Z7aN*8 GxAV ZVA "¥A av GV
kV3¥@xAx *A*N@yAyz*3s GxA\a RVBY A AkNTTAARYSYN*OTVKXZVSE H*S$ZyZ*Ays KVS¥DxX
*AyZ*3 a kazZ*"*Z*AN* ¥3@A¥7Z K*AA* Z2*"*ly °8Vv~™ *A V@ V«@VNxAa

MM ya da Mm
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g~&0Z2s EOsOxZd

ON *T<y3Zy«

*qVENVZ x8 K*ZyN"*Z*AysN* @*~ G*T«y§Zy<« NaAa~“asN* sVOVAY xk¥d kVS¥OxAZx G:
*ON G*T«yF2WB*VA GxAGXxAXxEV G*lcy8Zyc caA*"*Nymy3N*s sVOVAY xk¥d GxAV ZVA
keAeZeAa

*ON G*lkyd&d* sVOVAY¥ xk¥D kVE¥DBxAZx GxAV ZVANV sVA x«x *ZVZ NV jVE¥DBxAx * |

*ON G*T<y8Zym* A3V ¥Z*A*< x3T*SN* g 0V MNKeSgrubAK S xE V¥ SVAYX AXBERSABES DAY Z
kan grubu verilebilir.
*MN kan grubusii @V~"x3NV qRB s GV gqs ¥7Z *c &
Fenotip Genotip Alyuvar Zarindaki Antijen j*A<Zy «*§ kKRaGa 0*ANyAa
*a kKAAAZ*SNyA“*N* *Z aa*Az*Ays *Ay3N
N antijenleri etkilidir.
N NN N Antijeni * *myNy<«Zy« @VAxIxEV ¥Z *K*A*c *§@x«<Y
neden olan maddelere antijen denir.
* 7 au*A *AySN* I*NVHV*Ny* @ GCVAY ZVA
«*§ kAaGas*R T*NVHV s *3$@x"VEx @*Ny *:
kAaGas* T*sxA@xAa Z au*A *AyEN* g 4V s *3@x"VEZVAx3x GxAZx«@V @*Ny *3§ Gx/
Z Z ZfEZ

ON G*T<y3Zymy3 ¥ZNama "¥3¥sxGAx@ KRAR¥@AA*Z AAYNY JWEAE Yy AsUX *“*% eb—Pe NXx,
I* yly kV3¥@xA KVNxNx T* ylyd* VNx@@xA

M MM M Antijeni

MN MN M ve N Antijeni
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F xF.: AB X AB
G: V. V. X 7 V.
@ #® | @ 5@

F,: 4 AA a AB s AB Y BB
Fenotip cesidi: 3 ( A, AB, B Kan gruplari)
Fenotip orani: 1:2:1 a A grubu, 2/4AB grubu, % BB grubu
Genotip cesidi: 3 (AA, AB, BB)
Genotip orani: 1:2:1 a AA, 2% AB, ViBB

Z Z ZfEZ

XA *A*<@VAx8 *ZVZZVAx *A*TyEN* VN G*Tcy3Zyc G*AT* <¥3PA¥Z K*RARXZy Gk * k\
jV3¥@xA KVNxNx3x ¥ZaN@aAaA
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§¥ *m*KZ*Ay

*V VZ VZVAR kVE3V@xc« K*ZyN"*Z*A xKx§ K¥« a kas H*8ZyZ*ANyAa

* §H*< x81*3Z*A xKx& * 8y NaAa~™ kVKVAZx NVmxZNxA Kedce &AV'V *"*3yR &AV~V
j*A<ZyNyAa

*Bezelyelere uygulad *§ K*AA* Z*~"*7*xAy x81*8§7Z*A* * §y NV«xZNV a kazZ* " *<« """ «@8 NVmxZN

*te” GasZ*A* A*xm~"VE «(VENx «*Zy@y " Z*Aysy *A*N@yA~“*«R *§*Zx V@~V aV 1¥38aKZ*/
*EVEVOX<KXZVA N*s* °§HV kVAKV<«ZVN~"xN VK ZXE%«BVAXxXxKERHVZYWAXVY &XWKxAZ G XZ
VGVUV $§ZVANVSE K¥Ha<«Z*A* kVKxNx&x x ZVAZVAa

* VZXAZx GxA ° VZZx< xKx8 *xZV3x3 kVK xNx s*«<yEN* GxZkx T*sxGx ¥ZaA Ga GxZ|
*Ky<Z* *§ *xZ\soyam Hejggit.



X biyolojici.net

E youtube.com/Biyolojici

Evlilik
Disi Erkek
I
V
Cocuklar
Digi Erkek

Ayri yumurta ikizleri

Tek yumurta ikizleri

@biyolojicinet
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Cekinik alelli bireylerin soyagacinda gosterimi

*o UV — 8a"*A*Zy GxAV ZVAxS jVE¥OBYAZVAYy KVx8x<« ¥ZNamasdN*3 kVS¥@yAZVAy N\
*o OV — 8a"*A*Zy GxAV ZVA KVx8xc« *ZVZx @a”™ K¥Ha<«Z*Ays* * Ay * Ay VAVHVmMx3
*S¥A *ZNVSE j*AcZy ¥72*AGxBRVSAVATY VZZxmxs k°AaeZ "V Vix x1V GxAV x§ *38V aV
¥ZaNaA«vsg "V N*§* kVZVS “a@*1 ¥§72* *Ky«Z*$*GxZxAa



biyolojici.net &3 youtube.com/Biyolojici r@biyolojicinet

Baskin alelli bireylerin soyagacinda gdsterimi

o O

O BO

1O [ C
©

12

*o UV — 8a"*A*Zy GxAV ZVAR jVS¥OXxAZVAXENV G*lcys ° VZ7Zx< k°TOAVANXxXmx3V k°AvV
*"R R e OV ¢ Sa"*A*Zy GxAV ZVAXxS Ga ° VIZ3onEx3WN V¥ @ AxGEWW k$I@XASYS sVAVA
*Ky«Z*8*GxZxAa

*SY¥A“*ZNVSE j*AcZy ¥Z*A*c o0 33" *A*7Zy GXAV NV Ga ° VZZxmx3§ k°AaZ " Vix x1V GxA\
¥ZaNaA«vs "V N*§* kVZVS "a@*1 ¥8 xZV *Ky«Z*$*GxZxAa
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#¥<« ZNZZXZXc<

* XA @ ANV * 8y «<*A*<@VAV *x@ *ZVZ 1* K¥SYAVRRANENS< j* Z* ¥Z " *Ty§*

* ZVZ 1% yly «*K ¥ZaAl* ¥727a8 NxAZ¥x? GxA GxAV Ga *ZVZZVANVS T*NVHV x«xix$>
* a4 *ZVZZVANVS GxAx *33VNVE NxmVAx G*G*N*3 *«@*AyZyAa

*HY¥CZVZZXZx<@BV kVS¥@xh+K)2 NxAreeiZayiyZV OB *EXZBYRA ylyoa

*DVE¥DBxA KVNxNx T* ylyR *ZVZ 1* yly xZV VN G*T<y8Zy« 1* yly3y3 G¥AZ*"y%* VNxQD
*781*87*MBO**8 kAaAZ*Ay K¥<« *2ZVZZxZxmV °*ASV«@xAa

* ~ «*§ kRaGa ° VZZxmx*BRaeKiVAZY*XVZ B*A*jyEN*S «(¥SOBA¥Z VNxZ"V<@BVNxAa
*a *ZVZZVAxS V@«x NaRa~Z*Ay av *2ZVZZVAx VN G*T<y8R ~ kV3&x xIV KV«xEx<@x
GazasaAa zs1*3Z*AN* B ~RB R ~B B ~~ NV<ZXBNV W @yNjVAZXyNW NeB A | A/« 2y
keAaezZaeha

*HY < *ZVZZXxZxmV s* 0*8 A¥Aez*1 ¥8Z*AySEN* N* A*T@z*8yAa

*+*N*8Z*AN* ceeA< AVE3kx N°A@ j*AZy *72VvZ @*A*jyEN*§ GVZxAZVixAa

* XxAGXAZVAX3V ¥7*5 G*l«y§Zym* k°AV Ga *ZVZZVA ¥ HKkAV ¥ E35%¥Hs X7 0 &KX VKI
*+*N*8$Z*AN* HHs kV3x G*l<y§ ¥ZNama *ZVZZVAZV *Ky<« kAx jVs¥@xA ¥ZaNgaAaA.
*ZVZZVAZV <yly@Zy $¥<@*72y jVE3¥OxA ¥7aN@aAaA soU*N*" x ¥I2¥4N. xZx xB N¥ca



EZbiyolojici.net

B youtube.com/Biyolojici @ biyolojicinet

Olasi Genotipler ve Fenotipler

CC, Cet™ Cet, Ce
cChech

Koyu gri Chinchilla

€c
Albino

¢ict clc

Kisitl noktali

¢*

A
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d*3 EAaAAZ*Ay

*Z81*SABO «*3 kAaGasas GVZxXAZVE VIixsSNwKk* BVENYAE kVExS

* VvV *2ZVZZVAx *7Z au*A saeeHAVZVAx3x§ *Ay3IN*3*ERXAVE MAyN@ Varddd PAmizer * A«

*Sadece A antijeni bulunduranlar A kan grubu, sadece B antijeni bulunduranlar ise lBan grubudur. A ve B antijenini
GxAZx«@V GazasNaA*37*A «*§ kARaGarR sxK *$@x°Vs @*Ny~* *§Z*A xTV ~ «*§ kAac

*d*3N* *G*3Hy *$@x"VSZVAV «*ANy *<« au*AZ*A @*A*jyEN*S @ AVOxZVSE AA¥@VxEZV
* $@X¥AZ*A 8% AZ* “*TyEN* GaZasaA

. FENOTIP . . . .
GENLER | GENOTIP ALYUVARDAKI ANTIJEN | PLAZMADAKI ANTIKOR
(Kan Grubu)
AA AO A A Anti-B
A
BB BO B B Anti-A
B
AB AB Ave B Yok
(0]
00 O Yok Anti-A ve Anti-B
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* *ZFX VEXEV «*ANy *S@x«¥AaR *3@x"VEx3V «*ANy N* *3@x<«¥Aa ;e AVvoOxZxAa

* *EFXVEX XZV *3O0x<¥Aa GxAGxAx3V «*AyN@y«Z*Ay *"*§ *BZohy¥ATZAANYA*SSx )
«c@"VZVE“VIix38V S§VNVS ¥ZahAa

*Buolaya K°<VZ~V 0*kZee BIXNENABEIS6ZaN*S K°«VZ™V N*"*AZ*Ays Gy«*§~*Tyd* ¥7 *K*H*my
Z Z ZfEZ

§¥AAZ*AN* K¥<« *ZVZZx< GVZXADBXZ"VNXx<KV sVA GxA «*A*«@VAXSE X<x *ZVZZV <*7y¢
*Z8T*3KN* ~ «*3§ kAaGasNRhkaB gmbua*ANyA 4

*d*SN* zs <*A*<«@VAXR GxAx G*T<y8 026 NxmVAxXx KVx3x< 0A0 x«x *ZVZ @*A*jy§N*§
*7Z< <V zsvVial "* "a3asN* GVIAxD@ VNxZNxmx xKx3 *Ny3yd xZ« x«<x sRjAR&AZZ*SyZy
*EVE¥DOXxAXxENV G*l«ys kVix @*Ny *8 02z aV zA6 GxAV ZVAx3 *7Z au*A *AyEN* 7zs *§
7S A¥ x@xj 02s76 ¥Z*A*« *NZ*3NyAyzyA

*EVE¥OxAx AA ¥72*3 GxAV ZVAxS *Z au*A *Ay3EN* 261 VSBx 3Wkx @5 ZBAS *0 a¥ 7t A*§ kM
*75 *SOX¥AZ*Ay N¥m*Z ¥7*A*c «*3§N* Gazas"* a4 zs *$@x"Vsx xZ2V *ANyZ*N@ymy *
kAaGas* T*sxA x81*8* 257 «<*§ GOVAXZxATV s* yA *SOx«¥A ¥Z"*Nymy xKx3 sy Zy Av*<c

: FENOTIP : ’ : :
GENOTIP ALYUVARDAKI ANTIJEN | PLAZMADAKI ANTIKOR
(Kan Grubu)
RR Rr Rh* Rh antijeni Yok
- Rh- Yok Rh antijenine karsi ilk

karsilagsmada olusur.

10
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2s , aN~* Zymy

5

*7s j*<@°A@sV G*mZy 7zs a aN™* Zymy ORMS*&Z¥NXZ\Z
¥ZaNgamasN* ¥Ag* » Ky«*Aa
*7s7 jV@eles *Z au*AZ*AyEN* zs *$@x"VEx GazasalAa
* §5V xZV jV@eel *A*twyNra VAMNNME X T*mZ* *§ AZ*TIVEQD* *$@Bx " VSZVAXS jVDBaeigdVS *§
*RhCG «*&* T*sxA *33VEXS «*8y&* 7s076 «*5* [*sxA GVGVmx3§ «*3y8ys «*AyN~*ly ¥7* vy
*$EVNVS * Ayz~*Ty TyA*TysN* KVAKV«ZVNVGxZxAa
* §EVEXS «*SySN* Zt R aEsA*5@x"VExSV «*ANy 7zs *$@x«¥Aa e AvadxAa
*>7*TVE@* *A*HyZymy xZV jV@a@&1V kVKVS *$@x<«¥AZ*A jV@eles *Z au*AZ*Aysy A*A
*a ¥7Z* * 7zs a aN™* Zymy OVAXx@A¥Y¥GZ*1@¥ix1 jv@*Zx16 NVExAa
*d*8 a aN"* Zymy T¥8aHasN* GVGV<«@V «*3ly Zy« 1Ry ZyaK*baeZeda d*ZyHy GV
*Rh *$8V XxZV 72s7 G*G*8yS VUZXxZx<ZVAXxENV zs a aN"* Zymy3ys k°Aaez"V ¥Z*lyZymy
¥Z"*Ty8* G*mZyNyA

P: mQ@ X & AR P: m Q X & RAr

G: 0 @ G: 0 1/2 1/2

¥y GHOMENY 257 «*8 kAaGgas* T

Fi: | 1Rr Fi: Y2 Rr Yo rr
Fenotip Orani: %100 Rh Fenotip Orani: %50 Rh* %50 Rh°

11
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*Rh- *$EVEXE XxZ<¢ s* " XZVZXxmXxSNV «*SySEN* *S@x<«¥A a2 AV x™xZ*R&x kN A KV ¢RIV 8l Bl¥mx &
* §8VExS «*SyEN* 7zs *3@x<¥ARa °SHVNVS s* yA ¥Z*A*c GaZasNamasdN+*$ x«xSHx * N*
N¥ma~asN* 2zs a aN™* Zymy k°AaezaAa

*Ancak anne Rh+ bebek Rh¥ZNama NaAa~"N* 2s7 *33V 3 x3G VN A § N&NAY 25X WNx e ASNVSE Zs
a aN~* Zymy k°A=z"V a

12
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020U0 GfR d fR+RQq
020U + UZsZ
*Kromozomlar VNV <A¥~¥ ¥ehshWad <A¥ " ¥¥wWwZxAxy VAV x«x kAaGg* * AyZyAa

*ONV x OHXx3Tx V@x6 aV NXaOWZA GV yVeS KXEXNZAA D * N 5% ¥AYOVYRNV ZxAR¥ " ¥Ny Z*Ay6
verilir.

*ONV <A¥ 38 WyNySN*«¥DM Y xdWeeHaD <Ay Ny¥i¥RAAY&A &

* xA <A¥T¥ ¥© @*(p)gehbllikle bir gonozombulunur.

* x 37y 7 NXYKZ¥XD saeeHAVZVAX xcaNipliA *NV@ k¥3¥ ¥~+*

*781*8372*Ays GeeHA@ sa HA2v 2 Y¥6krodieAomBradd aahesi otozom, 2 tanesi gonozonlur.
*GonozomlarXve Y<A ¥~ ¥ ¥~ a ¥7*A*N @@ KNa

*Z8T*SN* VGWGRN*S kVZVE TAVA~ZVAXx3 @ctifepNyeAw R¥ 3% dR¥*¥ ¥~a @*Ny ¥AT* NxNxR
<A¥"¥ ¥~a @*Ny ¥AT* VA«v<.GxAVv ZVA ¥ZaNaA

* a8* k°AV GeeHad s bxNAZARREES W 444 XX erkeklerin <A ¥~ ¥ ¥~ Z44AyXY N V «dexi.

*Gametlerden = 23kromozomun —— 1X ¥@Y¥ ¥~ o x kvs¥Ma¥MNMA —— 7 gR TAVA~"ZVA x1V. - — 7 @
d Erkek Gametler
9 22 + X 22 +Y

Disi Gametler 22 + X 44 + XX 44 + XY

*
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Digi

B youtube.com/Biyolojici @ biyolojicinet

Erkek

* x8Tx V@x oVNV x6 GVZxAZV V§ @ G4V U <A¥~
alangenler VNV V G*m 247 kKASZWVWZ*SNyAyZyA
*ONV  A¥"¥ ¥"7*Ay T*NVHV Hx81x V@x GVZxA
*ONV <A¥~¥ ¥ " ZHASEN VD NyNy3ZN*«x j*AcZy °
kontrol edengenler NV @*Ny3SyAa

*ONV <A¥~¥ ¥"7Z*Ay Z* N°ZNVS N°ZV @*Ny§*§
¥y7aNgaANama VARkvow BZmAY delik«VAZVA
*Bu gerler NxNxZWANW &~ a a VdrkekirdeX ve Y
<A¥~¥ ¥"7*Ay @@ VAxSNV @*NysyAa
*&XNXZVANV @ <A¥™"¥ ¥"7*Ay @*~ s¥"¥7¥Kk ¥ZN
° VZZx<ZVA x<x *ZVZZV GVZxAZVSxAa
*OAWZVANV x1V @ aV U <A¥"¥ ¥"7*Ay @*" s¥
Erkeklerde X ve Y kromoz6Z*AySyS s¥ " ¥Z¥k G°ZkVIx3sN
GazZas*s ° VZZx<ZVA x«x *ZVZ7ZV GVZxAZV3sx/
G°ZkVIXxENVx °© VZZx<ZVA x1V @V« *ZVZ7ZV G



g=abiyolojici.net

Homolog
bolge |

X’in
homolog
olmayan
bolgesi

Homolog
bolge Il

X kromozomu

i

I 1'\
MIC2

SRY

Sentromer

~

B—Kirmizi yesil
renk korlugu

E youtube.com/Biyolojici

Homolog
bolge |

Y’nin
homolog
olmayan
bolgesi

Homolog
bolge Il

Y kromozomu

@biyolojicinet

*@ 4V U 8x8 s¥"¥Z¥k G°ZkVZVAxXENV @+
anne ve babadan gelen iki alelle belirlenjthem
NxNxZVANVASVIZNVANV k°AxeZxeAa

* 34 S¥"¥Z¥k G°ZkVZVANV VA *72*§ *72V7Z
V@DBxmx ° YTY ¥2YARZyDy~* GXAVGxXxA

*% ASVmMxS R& S¥"¥7Z¥k G°ZKVNV VA *Z7*
*SOx<¥A ¥ZaNa~asN*3s T¥Aa~za GxA kvsl
*U <A¥"Y¥ ¥73338 s¥"¥7Z¥k ¥72°* *§ G°ZkVI
kodlanan ° VZZx<ZVAR G*G*N*8§ kVZVS @V«
belirlenir. & © VZZx<ZVA T*NVHV VA«V<«ZVAI
*G*N* 0*A ¥72*8 GxA ° VZZx< @a~ VAV
*@*AyZyAad %ASVmxs §72U kVSx T*NVHV
Gazas*s uVv @VIidgxl kVZxNx~"xs V@«cx VN
*X kromozomunun homoZ ¥k ¥Z~* *§ G°ZkVIXSNV
kKVE3ZVA sV~ VA«V«(ZVANV sV~ NV NxRNxZ
&XNXZVANV 00@36 GaZasNamasdN*3 xcx
OPU6 OV« @ GaZasNamasdN*3 GxA *ZVvZ,

*XKro™¥ ¥~ a8* G*hEY<@VAZVA VAV K¥YHa<«Z*A* *§5§VNVS *«@*AyZyAa

*@ «A¥~"¥ ¥ asas = VAxENVex kVEZVANVS «<yA"y v VNxZ AVEc <°AZamae kVEx 4V sV
*Z81*8N* VNV V G*mZy *A*«@VAZVA @ A¥"¥ ¥7a3* G*mZy y*ZNByZ xGW W x &¥¢ KA ¥A &%

incelenir.



EBbiyolojici.net &3 youtube.com/Biyolojici @biyolojicinet
@ dA¥"¥ a~as* *mzZy d*Z2y@y~
*@ A¥"Y ¥Tas* GrmZy «<*Z2y@Qy " yy Ny xyx VRAEY AVEx<°AZaemae GV sV ¥jxZxNxA
* A s*1@*72y<«Z*A @ <A¥"¥ ¥ a3N* Gazas*s Kwdas ¥AkV & BKRAIN ZN AWKy K NyanZ~ V. Ty <Zyn
dyA"y y VNxZ AV3<« <°AZsema
*Hastalar, <yA~y y GV VHNxZyAWSVDVRXxDV ke KZae<« KV

Esey Genotip Fenotip T ]
o : *dyA"y y VNxZ AVSc <°AZaemeae kV3x 0AOR @ <A¥~
XX Saglikl ¥7°* *8§ G°ZKkVIXENV KVx8x< *ZVZZV <*2y@yZyAa
Disi XX’ Taslyicl *Xkro"¥ ¥"a & VAXINV o*ByANyZmk° ARXSIZVZx B2
” . <yA"y vy VNxZ AVEc °AZ@&W & tEVEXx I dNad A
NG iIrmizi yesil renk T i}
KkSri *&XNXZVANV x«<x @*5V @ <A¥~"¥ ¥"a GaZzasNama x
A 3 GxAV ZVA «yA"y y VNxZ AVsc <°AaR @70A kVvi¥
XY Saglikli . . ST )
E ek XRXR genotipliGxAV ZVA T*mzZy<«ZyNyAa
rKe i ~ « ~ N
X"y Kirmiziyesilrenk =y« Ry yHyZ*A AVE<ZVAxX * yAQD V@ VRaAl GxA T¥A

koru K¥Ha<Z*Ay&* s*1@*Zymy& kVExEx *<@*A*GxZxAZV
*0A«VZVANV GxA @*5V AR RYUSMIMAZKBXAV ZVA AT YykYy SYBIxEZAVEx AVAZ/A T*m



Ebiyolojici.net E youtube.com/Biyolojici @biyolojicinet

*dyA"y y VNxZ AVSc <°AZaemeae kVix @ <AMA¥V¥ K¥NAZ*RysNymy x KN&xZ AVEc« <°AZa
*ZyAa

*dy K¥HacZ*A x«x @ <A¥"¥ ¥"a GaZzasNaANama xKx3 Ga kV3x sV~ *88V sV~ NV G*G
* §83V «yA"y y VNxZ AVBze & Kb XtWKBEAZ*A N* <yA"y y VNxZ AVEc «c°*AaeNaeAj
*dy K¥Hac <yA"y y VNxZ AV3c <°Aae xTV G*G*INSIYA™y «y AWNxZ \AV&Z A \Ase N sdke  *

Fenotip: Tasiyici Anne Kirmizi Yesil Renk Koru Baba
Genotip: XX’ X XY
Gametler: i 7 7 7

Q r® @ Q@
F: D&li: 1 XX" XY XX’ 14 XY

Kirmizi Yesil Kirmizi Yesil
Taslyic Saglikli Renk Kor Renk Kori
Disi Erkek Disi Erkek

| . | | !
V v
Va Va %/a




biyolojici.net &3 youtube.com/Biyolojici @ biyolojicinet
*dyA"y y VNxZ AVSc <°Aee VAV K¥Ha<«Z*Ay «<yA"y y VNxZ AVS< <c°AZaeme kVExSx °
*dyA"y y VNxZ AVSc «°Aa <y K¥Ha«Z*Ay xTV sV~ *FEVAWE sVA 6 kBN EX ¢WAYW @y & &

X Ax '’ X"y




EZbiyolojici.net
Hemofili
Esey
Disi
Erkek

& youtube.com/Biyolojici

Genotip Fenotip
XX Saglikle
XX Taslyicl
X"X" Hemofill
X"y Saglikle
X"y Hemofili

@biyolojicinet

*Hemofili, <*3y3 Ays@yZ*N~*Ty xK
gereken bir ya da daha fazla
AA¥BVXxExE VAKX K YAV S
k*Zy@1*7Z GxA s*1@*7Zy<«@yAa
*MV ¥jXxZx s*1@*Zymy @ <A¥"¥
SY"¥Z¥Kk ¥Z7* *§ «yI"yEN*cx K\
bir alelle 0@s6 XZV.<*Zy@yZyA
*&XNXZVANV @s@sBR VA«VZV?A
KVS¥@xAZx GxAV ZVA sV ¥jx:
olur.

*MV ¥jxZx ¥Z2*8 GxAV  *A*7*3
Ay s @y edikirve kanama uzun
leAVAa
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11 12 13
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@ dA¥~¥ ¥~as* *mZy *T«y§ ZVZZVAx3 d*Z2y@Qy~y

*@ «<A¥"¥ ¥"as* G*mZy G*l«ys *ZVZ7ZVAxs ¥ZaNgaANama ° VZZx<ZVA NxNxZVANV @
*@ A¥"Y¥ ¥Tas* G*mZy G*l«y8 ° VZZx<ZVAV G¥ a< NV3@x3 s*1@*Zymy °A3V<« WVAxZV

Esey Genotip Fenotip
XPXP Bozuk dentin (Homozigot)
Disi XX Bozuk dentin (Heterozigot)
XXe Saglikli
XY Bozuk dentin
Erkek

XY Saglikli



biyolojici.net &3 youtube.com/Biyolojici biyolojicinet
YKromozumud* *mZy d*Zy@y~

Y <A¥"Y ¥Ta5a8 S¥TY¥ZY¥K ¥77* *§ G°ZkVIxSNV @*Ny§*8 *ZVZZVAx3 GVZXAZVNxmx «*,
* A *ZVZZVAXS ¥SOAY7 PR P x WAV AZAZANXIVIRC A Z e A &

*U cA¥™¥ ¥"2348 S¥"¥7¥k ¥Z2Z°* *§ G°ZkVIXENV GYUZAEKVGExA ¥ZVZR*GMI¥PXNATV N*x
k°TodVAxAa

*Z8T*EN* U <A¥"¥ ¥7a8* G*mZy «<*Zy@y~* <azZ*< «<yZZyZymy A3V« GVAXZVGxZxA

m-O
OO [HO O+

BOO O

- O H
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DVS¥@xAxENV GxA ° VZZxmx k°T@VAVS GxAV *NVRAyR*xKNIPXAm*HySN* xKx <¥ a ¥7

O

O O
|

a ° VZZxmxs ¥A@* * Ky« *Ty8* §VNVS ¥7*3 «*A*<@VAZV xXZkxZx ¥Z*A*«<

*ed @ <A¥"¥ ¥"3a @ VAXENV G*lcys

a4 @ <A¥"¥ ¥"a @ VAXENV KVx§xc

*—4 U (A¥"¥ ¥7a & VAXSENV G*lc«ys

T4 ~@¥ ¥*7 G*lcys

XTMY ~@Y ¥*7Z KVex8xe «<*Zy@yZNymy NaAazzRRBy 8B ¥A NS KYX/Ax¥E YIVENGBRY «*Gaz
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<A*G* 0UZXZxmX

: :
5

Tastyici baba Taslyici anne

& youtube.com/Biyolojici @ biyolojicinet

Cocuklar

%25’i hastalikli

%50’si taglyici

%25’i saghkli

* Sy 1¥ N*§ kVZVS GxAV ZVA *A*TysN* *Ay.
*<A*G* VUZxZxmx NV&xAa

* CA*G* VUZXZX<ZVAX «*Z2y@1*7 s*1@*7Zy<Z*A>

*ZVZZVAXxS GxA *A* * KVZ~V ¥ZHMYyPhrysy *;

s*1@*72y<«Z*Ays k°AaezZ~V ¥Z*TyZymy N* *A@*,

*d*Zy@1*7 s*1@*2Zy<Z*RAys K¥ma KVx8§x< *ZV

s*1@*Zymys ¥7ZaN~"*1y xKx8§ *ZVZZVAx3 GxA\

¥72"*1y kVAVxAa

*M*T@*Zym* §VNVSE ¥7*3 KV<x8x<« *ZVZ §*Nx/

*7VZXx D*NYGXAYXY x5 *ANyZ*NyA VUGZVE~V ¥

NeNae«Jaeha

* CA*G* VUZXZx<ZVAXENV x1V s*1@*Zym* VI
*§* KVZ™V ¥72*TyZymy e«dV«@xAa a NaAa~

s*1@*Zy«Zy ¥7°* Axl«x8x *A@dyAyAa

* CA*G* VUZXZXx<ZVAXx kVEV@x< sHi@*Zy<Z*Ay

¥Z*lyZymysy *A@yAyA GV HxNNx V *Zy§~*Ty kVAV«VE GxA NaAa"NaAa
*_"e8 yZy +.7Zd x1@*BxTBx<ZVAXEV k°AV £a2Ax V NV *A*G* VUZxZxmx ¥A*3y 5——
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0d~8Z28+0q 0d~f~bZ8§Z

*EkolojiR Uag*SH* *N*SyZ*H*< VAoIKEZXZWSGKYZVESZ*"yE* KVZVSE Z¥k¥1 1° Hee<ZVAx&x
¥zaN~aN@aAa

* x87y7Z*Ays GxAGxAZVAx G4V H*3ly KVUAVZVAXZYMyE@ dxmZR x*Z VANN YRV NASY A ™V
XxEHVZV V3§ G xekaldji Nent.y 3 *

*OC¥Z¥"X V33X GXA GXxZx™ N*Zy ¥7Z1* N* V<¥Z¥ x< *<«Z*Ny~ 4V °3@V~ZVA ¥ZNa«K* V]
* *87y7Z*Ays KVUAVZVAXx ZV GV «<VENx *A*Z*AyEN* V@ «x IivhBktedix KxSNV ¥ZNa«Z*Ay K
*Aristoteles «<3x3*@yS GxA Gae@@®s ¥ZNamasaR «3x3*@@*«x asTaAzZ*Ays N°Skae xKVAxIxs
a a~ 1*mzZ*Ny<«Z*Ays8y aV H*$ZyZ*Ays «VENx *A*Z*AyEN* *N*~ xKx§ “@H*NVZV V@D
*~Ag* #*rm N* *N*"yN o B2e82003% "BXMEFWAZVAXSENY s*(G*Sy8 VA«xZVAXx GV ByGGx V<)
*UVA & &@3NVx NV3x ZVAR SVsxAZVAR k°ZZVAR N*mZ*AR ¥A“*5Z*A GV K°ZZVA H*
* x87yZ*Ays N¥m*Z *N*~ TySyAy *@ ¥TjVANV 0s*0* < AVGE " * &«dVZx«B ZxD¥1jV
5 km derinlik olarak kabul edilir.

*Ekoloji; GX ¥TjVAR GXx ¥"R V«¥1x1@ VIaByor¥eekadrhblAakAGese 2«BVSE N¥ KA VyA*Z*5*§
V¥7Z¥ x¢ <*QA*"Z*Ay x§HVZVAa

*UVA & @3NV H*3Zy @eAZVAxExs ¥ZaN@aANama aV Ga biyostey(@kosfeddeniN*Ny<«Z*Ay *
*dVENXSV ° kee X<Zx~ ° VZZx<ZVAx3V GV H*3Zy @aAZVAx3V 1*sxblyotat Nag < 1 VZAXNZ o7 «
X ¥"Z*R* CASV ¥Z*A*« GA¥Ax<«*Z *m~aA ¥A"*3Z*Ay a4V GasNA* aVAxZVGxZxAa

* VZxAZx GxA KVGAVNV *N* *§ @a”~ MZXiakosiMerddeniry dArARyA* Bx Az xx&BT1Z2*AR k°ZZVAI
GV K* yAZ*A V¥Tx1 0¥ M *Nesa okMTXxTOV ZVA GxA227ZRNANAA BAa¥TjVAxX



biyolojici.net &3 youtube.com/Biyolojici @ biyolojicinet

et B e N o
Okyanus ekosistemi Orman ekosistemi

* xA V¥IxT@V NV KVNx@Zx H*$Zy @eAZVAx *N*"y3y TeeANaeAaeAa VZxAZx GxA *Z

G¥AZaR¥sheZ*N¥sxAa O*8 N* *N* *§ O*§ «V-Nelid Wabud 60D ¥ ZAAINHASxaé NV *N* *§ T*AN*

(Sardina pilchardus- §*ANx8* GxZK*ANal~ aV G*3@ E°Za& $NVx GVNmidgyeralm)VAZVA 60s A

A¥AxeZ*T ¥§ *ASVZVAXNXA

* VZxAZx GxA *Z*3N* a a~ AxZENV¥SINAYS XZaN g aAWaesxd@dKAZa%AmY mxs G*3Q@ E°
Z2a3*35 G*<@VAXxZVAR AZ*$@¥387Z*AR G°HV<«ZVAR <AAG*m*Z*AR G*Zy<«Z*A G4V Gx@«
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0d~8Z28+0q9Zs sfR OO0 s8Ra Zf0a80sf0zZ
*Ekosistem, H*3Zy 0GX ¥@Xx<6 GV H*EBYABYVAN¥P ¥baNaAs

*O0<¥TIxT@V™x <*GA* *GxZ V< xKx8 ¥Ak*Sx "*Z*AyS N*my
KVNXx@ZxZxmx3x VB«xZV VS H*§Zy 0V H*§ly j*«@°AzZ

*0<¥IxT@V"ZVANVx H*3Zy VA Rz WD ;e ANZDH 1w X * Ay
+¥AA*<R "xSVA*ZZVAR VEVA x «* §*myR TyH*<Zy<«R X<,
j*<@°AZVAxNxAa

* XA Kk°Z V¥IXTOWVFXBENY o@D °AZVAV k°ZNV *N* *§ G*Z
A¥AaezZ*1 ¥§72*Ay aV Ta <aNZ*Ayeél i ays yHpdX A VIR
Ta a8 "x8VA*ZZVAx A3V« UVAXZVGxZxAa
0<¥IxT@V~"NVex *37Zy D*<@°AZVA
* xA V¥IxT@V™ xKVAXxTxENV Gazas*s aV GxAGxAZVAMES ANDjtet A/S H*SZy U*AZy<Z:
*0<¥IxT@V™xE H*SZ yaejAVAPATIRNZAKA R O @Y BywMxXZAPA WK XK ARYyND* xSHVZVSExAa
*Z8¥AKk*Ex< "*NNVZVANVS ¥AKk*Ex< "*NNV V@BV &xHAZ CA Z0MaehitAYj/HASZyZ*A6

* 3, AV @ otosEntek Beya kemosentez¥ Z* Z*Aysy kVAKV<«ZVN@xAVAV< «<VENXx GVIx8ZVAxsx *A-
kar G¥SNX¥<Ix@ GV ¥<Ix"V8 NVSEkVIixsx NV i*mz*Az*Aa

*UAVOXHXZVAE *A*T*7 V¥IxT@V"ZVANV VNxZ Gx@«xZVAR TaHAY Nk IG@k@YXZVAR \
G*«@VAxXR *A«v 1V 2AVDxDx FHee AZW AAkSV ZVAXxNxAa

*dVENX GVIixExsx B BWINGXVRXSXx GaZzasNa«Z*Ay ¥A 09D wxy &x HRAY BRG] sty 2 B2 * A
*M* 0*8Z*AR "*3@*AZ*AR G* vy AA¥Ox1IBZVA VvV G* y @V AFDR¥L \HX SANTY A8 GAMjx BIZ Y .
NV < Z x § \holozdik/ simbiyotik ve* Ay N @HAyHy *A ¥Z*A*« &K kAaGg* * AyzyAa
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0«¥IxT@V~"NV«x *3ly D*«@°AZVA

* XA V¥IXTOV NV H*8ZyZ*A NyNySN* «*7Z*3 0V H*$ZyZ*Ays VA & @SNV EH*BlkynmyZy~)
j* <@ ° AdEnirA

* *5ly j*<OeAVZA X <* S*myR TyH*<Zy<«B X<ZX"R @¥AR*<RBZOFVRARIZXWA xdHVAZVExAa

* x oy H*Sly j*<«@°AZVA N*s* K¥c *A* V¥IxTOV"ZVAXENV @aeA KVNXBZxZxmxsEx GV |
GFA*N* V@ xZx ¥2*8 x<Zx"ZV ABkxZxkBATNYG §s¢B7ANz xZV ¥Ak*Sx "*8ys Ta «* Gy ¥A
@¥sa~“Z*Aysys * yZyNySEN* N* V@«xZx ¥ZNama xKx8 @eA KVNx@ZxZxmxdx VB«XZV.
03VA~"x d* §*my

*+ge” ¥AKk*Ex "*Z*A *N*"*¢ xKx3 ASAZA Dy £* Gotapgls *&x M a *Aa

*O0¥IxT@V NV VEVA " xEx8 *§* *keHMNKYmasza«z*

*Eae$VN yNymy s NotdsdnteZ YN AW x Ty Klorofis @* A*jySMNesZ*5*85 keeSVN VEVAXTxR V<«¥ixT@\
K*ZyN~*Ty&* ¥Za~zZa «*@«y *A*Aa

*Fotosentez yapana@ AV @ X HXxRHy R ¥ y Z#AV A " x Ix X8 ¥ AKPEX¢ A*NNVZVANVSE ¥ohkitHarc GXZVNx<ZV

*Bitkiler karbondioksit ve su gibi inorganik maddeleri kullanarak gliko kxGx ¥Ak*8x< GxZVNx<ZVAx 1V§@V 7
*0¥IXTOV NVx NxmVA H*$ZyZ*NEy/ B x o SKap FXKHYIWSEN*S GxB«xZVAx8 TVE@BV ZVN.
G*my~ZyNyAa

*EaedVN yNy3Z*Ay3 W& Wlkiod WX ZVAXENV X GXx@«xZVAXxSE Geae & "Vixsx TySyAz* *§ °3
ekosistemlerinde yNy< N*mzudpdyZa Gx@«xZVA @*A*jys§N*S VEKVZZVENxmxSENVS ¥A“*§ @g*G
yNy«@*s§ VOVAx *N*A *A*AZ*g*"* j

5V K¥¢ GX@<XNV Gae @ VB kKVZXN VR KxKV<ZV3~"V uV *AA* yNlyae* e *k kakR ¥ x 3WZ ¥
belirlenir.
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*EkosigemV aZ*MRymys "Rx@*KYVAx3 N*myZy~“ysy N* GVZxAZVAa

*O<¥IXxT@V NVex s* G*$Z2*Ays Gxy¥HAMyE [RXENV B XIMWIDaVZ VeS8 AREXEMWE VR *GZ*3~* (1
kxGx j**Zx VBZVA yNym* G*mZy ¥7Z*A*< kVAK Vagankuxdede dahg aktiftii *$Z2*A kae3dNe&e G*

*8aHazZ V«¥IxTOV BVEXNAZKNNVRAXEZx<ZVAxXxE ° DA IWRKYBYXZNrm X xx KX * yiySy Ty3y
*  T* yN* V<¥IxT@V™ NV @V~V 7 inoigdmk maddelerimoksitenmesi xZV VZNV VNxZVErLVEVA~x ¥7a

§yH*<Zy«

*Q¥M*N* yZ G¥ as8H* "VOIX" VR x<Zx"VR a&<«IVZOx WHKVHVY NV nkeRBdeiaelABAmZy ¥7*
* x37y7Z*A «<VENXxZVAx xKx§ a kasd KVUAV TyH*<Zymy38ys ¥ZNama ¥A@g*"72*A* VAZVN;
*#¥ma GFERAZX GxA TyHWEme Z2RA 2y midEF Ry & x A 4

* AyH* TyH*<Zy<é H*3ZyZ*Ays Gae & & A kVZxN"VIXENVR "V@*G¥Zx«< j**Zx VBZVAx
* X@<XZVAXE KXx"ZVE~V 0V KxKVHZVEJWW N GEWTZW AKX *A*« NVmMGR yAsv 1§B*ARNy« *AQgy|
metabolx ~“* sy y3y.*A@yAyA

* x87yZ*Ays K¥ma <eeKaec« TyH*«Zy« NVmxNx“ZVAx3V a a~ 1*mZ*"* VmxZx " xSNVNxA&

*M* 0*3Z*AN* k°K V@~VRB <yN a <afTas* *@~"*R a@AV"VR "V@*G¥Zx “* sy y G4V s*AV«Vg
etkilenir.

Z<Zx"
*Z<ZXG&A G°ZkVNVx a a8 TeAVZx V'R *myNR Aae k3A °3a& 0V TyH*«Zy<« kxGx *@")
*a *@ ¥TjVAxc «<¥NazZzZ*AR ¥Ak*Sx "*7Z*Ay8 GVZxAZx GxA ¥A@*"N* *N*"*Tyg* OV K¥r
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*Z«Zofganizm*Z*AyS VA & @3NV N*myZybylireVicli¥m*Z~*Ty§N*

*Eae3VN VBVWADAXZVA &8 VAXSNV GVZXxAZV xHx ¥ZaA TyH*<Zymys§ ¥A@* * Ky« *TyEN*
* AyHP¥mA*jx «<¥53a"R NVEX V ¥7*8 & *<ZyNAW NT¥mZ A WEA X SINAZ /<« MxBix N x A &
*Ekosistemde KVEXN *Z*3Z*AN* k°AaeZV3 &« ZWX N*AMHZTA"EVNVSXx Z¥VejKEeZYyZNS 2NN A\
k°eAaeeZV3E x<Zx~V xTVNx«R¥AZ XA &4

* XA G°ZKVEXS X<ZXx xR ¥ &AW B AANAXEx GV Ga H*3MY e ANZVAXBxoSZNAmyZy~ySy
*Boly*myN *Z*3 yZy~*§ G°ZKkVZVANV Gx@««x 4V s* 0*3 A¥AaeZ*1 ¥372*AyR BeA 1* yly |
*#o7 X<Zx"x3x% k°AeZNaemae G°ZkVZVANV x1V A¥AxeZ*1 ¥§7*Ays @A 1* yly G4V KVI

* *8§7yZ*R x<Zx~ ° VZ Zizyobjikive indrfelofikfagaptasyonlar kVZx N @ xAxA4d % ASVmx3 K°ZNV *N* -
*«@aelZVAx3x8 0 *ASVkxV*-kikkEWNY t*kakASMIV * TVvka*A¥o *AA*«z*Ay Ta < Gysy
NV«Zx3V N°3&eN"&Ng@aeA GV k°aNAVZVAx3 N\palskoio-8aIAYV VAN*0 <aZz*<« «VAKVZVA
*AGyA*A*c taeeHa@ TyH*<ZymySy NVSEKVZV V¢ xKx8 ¥ZNacK* kVExN @& V *Z*3y&* [*s
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Toprak ve Mineraller

*UVA & a8%*§*A7Z*KZ*Ay3 A k3AR Ta aV TyH*<Zymy$§ *NySNyAyHy V@«xix aVv ¥Ag*
¥ZaNaAa

*+¥AA*« H*§ZyZ*A* *N inorgenikdesip x mVZ * A &

*Bitkiler, gerekli mineralleri suyla topraktan *Zy A &

*+¥AA*my8 "xEVA*Z WVERKTZAXWMARNRR Ta gad~* «*A*Tx@VIix 4V @*3VHx<« Gae ae<Zeem&
GVAX"ZxZxmx3x VB«xZVAa

*+¥AA*@* *NAyRO@yAyHy H*3ZyZ*A ¥ AANARaVIKXAERYNDBAnKyYy *N* *§ Gx@«x ° A
VEkx3ZVN@xAxAa

*+¥AA*mys *AyT*RBriNvkeabol BNV x Gx@«x UV s* 1*3 A¥AaeZ*T ¥ 3Ry 398 NN Y wZ iy
belirler.

*U*rmyN “x<@*Ay aV H¥mA*jx °© VZZx<ZV B¥ A Ay & SwA s WwAAy §* N KX/x DEERRR¥ S VO «x
“XxEVA*Z "x<«@*AyR AWINEVMABAP GVZVAXS N*myZy ySEN* Ga s« A¥Z ¥ §*A4

* AyH* H*SZyZ*A "V@*G¥Zx< j**Zx VAZVAXxEXx NVU*~ VO D x AWEE XX V¥T kA & D5V xZ X
V<¥IxT@V"ZVAXxENV @ AVOxHXxZVAXxS N*myZyNy3y Gaglerivé odvsantstikba@eril@im AK¥<« TaHa
Ge & "VIix3x Ty3yAZz*Aa

*Q¥M*N* GaY ¥ AV j¥Tj¥A GxZVNx<«ZVAxXx ExjFD XB¥AK YT« BFIBZANAZVAXSR ¥Tagz*/
UV G¥ZZama & VAX3NV V@«xZxNxAa

* x57y7Z*RAys *N*" *ZithkAe A3 ¥& <« NVAVHVIX «x™ *T1*Z "*NNVZVAR @*Ay~ xZ*KZ*AyR *
kKxGX j**2Zx VBZVAV G*in i y¥ ¥R XNWAANKBRA * 8 0ee AZVA «(VENXxZVAmtaidas xNV*Z A
* yZy~ k°T@VAxAa xA @aeAxsi GxBV 4k xExA NN ANabitag ZedZ ¢ § *
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Su

*8a V«¥IXxT@V NVx °8V~Zx GxA H*3ly j*«@°ANa&xAa

*t@” H*SZYDPAG¥7Zx< j**Zx VAZVAXxEx kKVAKVZVN@XxAVGXxZ~ V¢ xKx§ Ta * kKVAV<Ix§x~
*Karasal ekosistemlerdeGx@«xZVAR Ta a @VAZV~V xZYotosertezdeym mirteralfed topraktan alabilmede
caZZ*3yA

*Bitkiler ekosistemdeki Ta "x<@*Ay&* k°AV G* y kKNZABI'A x Pk R

* x@«xZVAx3 *AA*<Z*Ay 0V @ vaZ tykx G A§siN*: @ Z2BT*Ayda «* GySy * *Z@~* * °g&
* XD XZVAKVIBABV ZVAXx xZV xs@x *K Na Na«Z*Ay Ta a g¥AA*«@*s§ «*ANyZ*Aa

* xA NxmVA *N*AG*T ¥§ x VA Vx¥BABWSNGEmZy ¥Z2*A*c kVZxNVSE a*DAZ< 8 A\Iny BN
(Alocasia odora- Alokasiya odora) gibi *myNZy GV §V~Zx *Z*8Z*AN* *N* *§ Gx@«xZVAxs *AA*«

*d*A*K*" kxGx <aA*c aVv TyH*<« *Z2*§7Z*AN* *N* *GxZVS Gx@<«xZVAxs *AA*« @& VvV ZVA
* xAK¥c¢ «*A* s* 0*8y Ta «* Gy8y * *Z@"*« xKx§ TaptivKxA"V NyN & V ZVAV I*sx

*d*A*T*Z ¥Ak*S§x "*Z*A xKx§ la s* *@x °3V"V I*sxA@xAa E°ZZVAR G*@*<Zy«Z*AR NV:
*N*~ *2*37*Ay ¥ZaNgahAaAa
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sfRf 7& dZ 08f0sq0 20dzffozzZ
0<¥TXxT@V NVex H*$ZyZ*AR GVIZVEN¥MAKRNE G xARBK NEZAX Y ¥7Z*A*<« VB «xZVNxXx~ xKx$§
*O0¥IXxT@V NV GxA H*372y3y3 @A NWreeZ ¥ *xdelinVNIZ VAV ¥ H*E3Zy3y3§
* *57yBXNZVAXxEV k°AV @ AVOXxHXR @ akAiZodtx INy A VANNR@G Y AyHY ¥Z*A*«¢
* VIZVE™V NV<XZZVAX3V Kk A@xHN BYAIMND x 8 AR/ @edkX* s \&¢ DAk ek HrAaA@* xSHVZVEX
*te” @AVIXAGEYMX¥<IXxD °yapaZ V- VIx
*d*AGY¥ENX¥<IXx@ ° &2V VIix H*3Zy3y8R «<*AGY¥SNXx¥<«Ix@x <aZZ*3*A*c «<VENx ¥Ak*3x«
*YUAVOXHXZVA «*AGY¥SNxY¥ 1y &ONyNag ¢ ASRARXTwA Ala

*RNy<« VEVA xIx ZV ~— GV M—~ kxGx x3¥Ak*3x< "*NNVaneforvsenter KatosexteZ yapahyV TV D\
@& A V @ x H foibotdtref (fotosentetik ototrof) H*3ZyZ*A NVExAa

*UVNXZ Gx@«xZVAR Tx *$¥G &YW AA2ADNE PEY X SGVKxBKA¥jxZV T*sxA G*<«@VAXZVA j¥¢
*DY¥@¥IVEOV *A*3 @ AVOXHXZVANV kVEVZZx<ZV «Z¥A¥jxZ GazZzasalAa dZ¥A¥jxZR ylI
TVE@V x8NV cazZzz*3yZyA aV G° ZVHV AxxTNSM NS N W@ ey 8A\EA & +> "¥ZVaeZZV/
TVE@V x TyA*Ty&N* VEVA x «* §*my ¥Z*A*« cazz*8yZyARa

*Fotosentetik ototroflar, ekosistemlerin V8 Ga a <« ¥<1x"V & sdcd thoyidgmilerde karasal ekosistemlerden daha

j* Z* ¥<x"Vs @AV earZwAlv.« *g"¥

* * y G*<«@V A xndganikZmaddelerin oksidasyonundanelde ettikleri enerjiyle ATP sentezler ve bu ATP
"¥7ZV<eZZVAXxEx <*AGY¥SENx¥«Ix@@BVE ¥Ak*3x< "*NNV IVE@V x3NV <azZzz*3yAa

*Bu olayakemosentez? G a H * 3 Z keifobtotrof (kemosentetik ototrof) H*$ZyZ*A NV3ixAa

*Ke"¥TVE@V *A*GxZVS H*$ZyzZ*Ays @*"*"y AA¥*A ¥@@dalAa



biyolojici.net youtube.com/Biyolojici biyolojicinet
*+e«VOxHx ¥Ak*3x "*Z*A kVAV<ix8x~ Na Na<«Z*Ay VEVA"x x @ AV@xHx ¥Ak*3x “*7Z*A
*teeVOXHX ¥AKk*Sx " 'sAANYX XYABIIKETA AxSx Z*BWNXEAKENYV *ZyA TxENxAx™ IxT@av~Z
* A H*SZ¥YPKRZR VOKXZ GV sV¥AMBKxZ KV~ *¥BKAZA &
*&¥mAaAN*S eAVOXxHXx H*$Zy7Z*AXDRYT7 VSWECHKABEX B KIXZVAMYAR @*UN*SR <¥ ag aVv
¥YOKEA* SV«

* Vixs xEHXxAXSENV @a@«VOXxHXZVAxXx VB KA © NMIBESMERD B1SZA H*A7ZyZ*Ays TxENxAx™
H*8ZyZ*A* k°AV N*s* «yi*NyAa 1Z2*3R <y yZ <a AkxGa 8* InSF *A* V@BNR Z HK@ 72y *Bx 2
*MV™ GXx@<«<XxZVAZV sV™ NV G*N«* s* (1*§Z*AVAKXVZ] O ¥ BBUEDMRD 7Y 72 AR xBvkas aVv x31*§
H*$ZyZ*A* *ASV«@xA

*MaHAV NyNys* T*ZkyZ*Ny«Z*AyAikSkx A yVE* AV MAKKZZ *¥y A xS¥AKk*Ex< "*NNVZVAX
* AyNgydeyiHyZ*A

*8§xENxAx™ V8 x"ZVAx kVZxN"xN ¥7*8 * AyN@YyAyHyZ*AR TxS5NxANx<«ZVAx GVIx3ZVA>
* AyN@yAyHyZ*A ¥ZaN*3VAS¥ AW NE¥ABNNWXAxAa

*Z8¥Ak*Ex< "*NNVZVA Ga H*$ZyZ*A T* VIXENV V«¥IxT@V " NV«x @ AVBxHXxZVAx§ <cazz
* AyN@yAyHy GxA "*3@*A ¥7*35 x1@xAxN V "*38@*Ay 0>ZVvVaA¥gal ¥1IgAv*gaio av * f
*Bu H*S$ZyZ*AR V<«¥IxT@V NVx @™ H*$ZyZ*Ays G4V GVIZVE"V G*I*"*«Z*Aysy§ & VAx:

*MV~ @@ AVOXHxXx sV~ @ae«VEBXHx MIF8 HHSAVZEA kxGx G* vy GxA seeHAVZx ¥Ak*Sx “*7*
yNymylsx Z@«xVENx GVixdxsx V8@V ZVAa a °%ae ZV &®AVOxHxNxA4a RNy« ¥<«Zamas
*7*GxZxAa a °3: ZV NV Oe«<VOxHxNxAa

N



biyolojici.net youtube.com/Biyolojici biyolojicinet

0d~§Z28§+0g&0 q &&0 OO0 0s0ZbZ dR2R
*0¥IxTOV"ZVANVx GVIx8 xSHXxAZVAxENV WHRkvYzas8AMSAay Z*A *A*TysN* GxA N

* 24 NVSKV x @AVAOxHXxZVA GVIxs @AVAOVAVR Fa«VBXxHXxZVA "*NNV *«@*A*A*R * A
* *INYyA*A*c T*mz*Aa

*&¥M*N*<x “*NNV N°3keleeded NVU*"ZyZymy xK&3 #*GAy i@y Ay K yZ *A ZAE&EEx7 * K yEyAN
* AyYNGYyAyHyZ*Ays ¥Z"*Nymy GxA V«¥IxT@V NV H*3§ZyZyc a a8 Ta@AV NVO*~ VNV~V

*Eae83VNRyNWAye &eSNVx «<¥ @3xBVZVAXx3 K¥masN* *§* VEVA~x «* $*myNyAa

*D¥OY¥IVEOVDOx<« ¥OY¥DAY¥) H*§ZyZ*Ay3s kaedVN VEVA " xIx T* VIxsNeleyYeRoskiemn@dey  *A*/f
VA *72*8 GV kee3VN VEVA " xTx8x N¥mAAN*S aZZ*3*"* *§ (e « \FBtosdntetik dtotxaflars G Vix3
RAVOOXx<ZVAG GV Iy§ANEAXS/SNXx T¥Za3a~ G4V "VO*G¥Zx "*Z*AysN* cazz*3yARa

Cici Bilgi: Sucul ekosistemlerdekx “x<A¥T<¥Gx« j¥P¥TVIOVDx<« ¥O¥DBAYjZ*A* [xDYAZ*S<D¥EBR ~x«¢
zooplankton denir.

*YAVOXHXZVAZV GVIZVEXA MIHKTANWVESXG X HEXSHXZ T «VAXHXZVA VEVA X «* §*my
UVNxXxZ KV<xAKV 0 +¢ifiad xR¥3B 0% KXA XNX AXNXTTX"*0R *Z*kV x< 0&*™* N*"*6 Ix *s G*sK
f*Tx al SxHyA6 av @*uN*3 o rwANRIT Wallwl/ 84160 GXxAXxSHXZ B« VOXHXZVAV °*ASVDx/

*0SVA X «* $*my@KaZA*AY aZ7*3*5 W ABENXZHOET B ABK sGVAVEKkx A "HV-0f¥ ¥TH\
f¥ d¥NyZyl AVZ¥1*6R caB@snl *3aRFioRaly yZ <a Ra«Za @xZ«x 600azZAvi tazAvi 6 aV
§XZUX* <¥"asx10 kxGWKX¥* sy 2V & vt x Bl x A

*OSVA X «* §*my ¥Z*A*« ¥@KaZ 4V VEKEINRY WRAVOSNR*SRyAyXyAa a H*SZyZ*A
¥ZNa<Z*AysN*3 «*Asxu¥A kAaGasN* VA *7yQking Grika), ainiata §Acaipitek Risus-aAceibldt *
§xTalo6BR Geae s« GV * <AV G*Zymy o dAKK*A¥YNY¥E HAAKHAXAKFG a4V T*«*Z2Zy *<G*G* 0
-bxA* vgal G*AG*@galé kxGx H*S3ZyZ*A ®@KaeiHaeZ Gae<«<VAxHXNxA



biyolojici.net youtube.com/Biyolojici biyolojicinet
*~"3IXU¥A H*S$YYA*BZV sV~ ¥@7* GVIZVENX<ZVAx xKx3 e Avoyx M X *RV «Ba LV B5HXE V A x
* AYN@YAyHyWABEWZ tAgEmy x1V ¥Ak*Sx "*Z*Ays *@yc« ;eAae§ZVAx GV °Ze ¥Ak*$x ~
* AyYN@yAyHy H*3ZyzZ*A* AV« 0VAXZVGxZxAa
* XA V¥IXTOV NV kVEVZZx<ZV GXxAGXxAX3ZYSGI*AZX*MAy Zy yW¥c V27 8 \GIXA <¥ e 3x0
@ AVOXHXZVANVSE Bee«VOxHx bashyinbikderkha *«@*Ayz~*Ty§*



biyolojici.net youtube.com/Biyolojici biyolojicinet

* Vixs xSHxAZVAx GxAGxAZVAXxENVS G*my Ty NVmMxZNxAa #¥« 1* yN* Sywblesih xS Hx
* moenir.

*d¥ " edx@VZVAXxS K¥masN* j*A«Zy NV«<xZNV GxAGxAx ZV V@«xZVNVS @aeAZVA Gaz:
GV @V I* "*c 0V @*8y~7Z*"*c @~ <8 NVmxZNxAa VIixs *mysys T*NVZVN"kN NV~ *Ty
¥ZNamasa k°T@VAxA



biyolojici.net youtube.com/Biyolojici biyolojicinet
* VIZVE™V xZxNxix ¥Z2*8 H*3ZyZ*Ays VEVAXR 1T* y 0V Gx ¥ dmedhpivanddi ygdasN*3 ¥ZaN
ekolojik piramit denir.
* Vixs AxA*"xNx8ENV VA *72*35 G*1*gA¥pdkyNa WA 6BHXEZVENY @ VIAXYm G

*Herhadkx GxA @A¥jx« Nee V NV VA *7*8§ ¥AKk*Ex< "*NNVZVANVx VEVA " XxExE K¥c * <\
GVIixs ¥Z*A*« *«@*AyzZyAa

* Vixs *my xKVAxIxENV VA *72*§ sVA GVixs x8HxAx *Z38y H* GxA Zincirddydrjoac Nae V
VEVA X *«@*Ay~yEN¥yka* *Z~*

* % AV @ oesinpWahnidinin birinci troflk Nee V x¥BKRZZ*A x«xE3Hx DA¥AxtZN&aV xENV

* Vix8 AxA*"xNx8x8 sVA G*T* " *mySN*«x VHXEZWwEH yAKIXABEyA¥yA® NVZxENY k°T@VA
Nx<««*@ KV«VAaA

* @ &<« *AyZy *GHy s* 0*$Z*Ay3R *GZ*Ays* k°AV N*s* * [* yN* ¥ZNa<«Z*Aysy N* NV
* SH*« Ga AxA*"x@ZVA sVA @A¥jx< Nee V NVx ¥Ak*3x "*Z*Ay8 KVAKV<« <&@ ZVIixsx k
*MVA G*1*"*«@* <ee@ZV GV VEVA X «* Gy 1° <«¥3XI@QZ¥WANRWSBRAZX<BY GaeM ANV Aa T

* x y o VZ TaHAZ V«¥IxT@V~"ZVANV x1V AxA*"x@ OVAIOxA4 %AVOxHXx ¥Z*8 *ZkZVAxS
¥¥AZ*3O¥837*AyS (2 @BZVIxENVSE (eKae«@BaeAd ZKZVAx3 «2@7ZVix N'ellemmKa« ¥Z~*
sy Z*Ay38y3§ eIV« ¥Z7*Ty 1* VIXENV N*s* Getomarayget@divn V 1*sxA ¥¥AZ*3«



biyolojici.net youtube.com/Biyolojici biyolojicinet

*+A¥jx<« Nee V ZVA *A*TyEN* VEVA~x *<yNenelipiramidi #enli@d VAVSE AxA*"xNV
*Ekosistemde besin maddelex * AyN@yAyHyZ*A T* VIx3NV kVAx NVE®RATe *Z5eNyZaMy 2 3ZF & NS
*HerGxA BA¥jx< Nee V NVE GxA @108 Nae V V *«@*AyZ*8 VEVA XR ¥ N V V kxAVE V§
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biyolojici.net youtube.com/Biyolojici biyolojicinet
*0S5VA™x GxA j¥A"N*3 G*N<* GxA j¥A™* N°saNaAa
*a N°SeeNae~ TyAVIA BWA FA¥jxc Nae V NVx VEVA xEx8 GxA «yl"y "V@*G¥Zx ~* G4V 1¥
*~A@*7*"* sVA GA¥jx<« Nee V NV§ VEVA"x3x8 *Z3y H* 5¢” a4 GxA T¥3A*«x GA¥jx« Na
* a4 NaAa~“as SVNVSZVAXENVS GxAxix NV yly «* GynsyA&” xANHEFZyR* IGYIRSKHSIB Xy X W
j**Zx V@ZVAXxENV s*AH*3*5 VEVA"x GV yly NV<ZxENV «* GVNVA& U*<Z*Ny<« 5¢” asga



biyolojici.net youtube.com/Biyolojici biyolojicinet
* VIZVE™V G*T1* " *«Z*AyEN* VA *7*5 H*3ZyZ*Ay3 OYAIX ¥¥BRDEY d@MNV*TaT*Ays*
*Ec¥IxT@OV ZVAXxE K¥ma GVN * N* N*s* * [* yN* GVIZVE~"V G*1*"*my Z* TySyAZyNyA.
*~Ak*8x "*Z*A VEVA " XxZVAx3x3 GxA G°Z®e"®se Gx ¥<e@ZV V N3sxZ VNVAZVAa
* SH*« T¥Za%a” aV NxmVA "V@*G¥Zx« j**Zx VBZVA xKx§ <azZ*3Ny<«Z*Ay VE3VA " x3x$§
*H* 0*3Z*A VE3VA " x3x8 GxA «<yl"y8y Gae &~V GV &#AV~V xKx§ <azzZ*3yAa
* AyH* @ AVOXHXZVAXS Gx ¥« @ZVZVAXxExS @*"*"y Gee«VOXxHXxZVAxSE *Aylys* «*@y.

*d*A*1*Z V¥IxT@V ZVANV BA¥jx< Nee V ZVAxXx3 T*sxA ¥ZNama Gx ¥<«@e@ZV 2 AVOBxHx
*Bata<Zy<«@* *AyzZ*3 GxA K*ZyN~* * k°AV *N*myN*«x Gx ¥«@@ZV AxA*"xNx VZNV VNHX



biyolojici.net youtube.com/Biyolojici biyolojicinet
* xA BA¥jx<« Nee V NVS GxA T¥3A*«x IA¥jx<« Na ¥kolojiK serihtlziixs O¥AZ*~ * @*Ay~y§*
* Vixs x3HxAx3x3 e NF GAZASmy X 3T*3R kae3VN VEVA " xTx8x «x™ *1*Z GxZVNx<ZVAV N
BeV@DBxmx kxGx s* U*5Z*Ay N* GVIixs ¥7Z*A*« dae«V@OxAa
*~@KaAzZZ*AysS @ee«VOXZ VIxR x81*8Z*A* °8V~"7Zx GxA VEVA x «* §*mys8y <aZZ*8"* x"«3
Biyolojik Birikim
*Ekosistemdekx H*3Zy aV H*38ly GxZVNVSZVA *A*TyEN* TeeAV<Zx GxA N°3keae s3«x"NxAa
*781*872*A @*A*jyEN*S e AV@xZVS aV N¥m* * *A*A GVAVSE "*NNVZVA V«¥ixigv~zZVvA\
*aVsxA VBxix ¥72*8 Ga "*NNVZVAx3 GxA «yT"y N¥m*N*cx "x<A¥¥Ak*Sx RZX*A&30VA*jy
KVOXxAXZxA«VE NxmVA «yl"y A*AK*Z*3*"*Nymy xKx3 @¥AA*c 4V Ta kxGx ¥A@*~"Z*AN-
* xAx«<V8 VsxAZx "*NNVZVAR GVIx3ZVAxs *Aylys* *@yZ*A*c ¥Ak*8x “"*Z*A* KVKxA
A*AK*Z*3yA«vE GxA «yT"y N* N¥<caZ*AN* g¥AZ*SyAa
*#VNxOVZsxAZx "*NNVZVAxE NVmxNx« @A¥jx<« Nee V ZVANV *A@*A*« GxAhiyolgjik *A*AZ
birikim *Ny aVAxZxAa
* VIix8 xS3HxAx3x3 @1@ G*1* " *«Z*Ay3N*«x H*SZyZ*A Gx ¥Z¥ " x< GXAX<Xx"NVSE N*s* K¥«
*Biyolojik birikime nedenolanmaNNVZVAx3 G*Ny3§N* G°HV<« GV ¥@ °ZNaeAaxeHaZVA 0AVIgxixd.
*myA "vV@*zZVA 0<aANasR Hyua*R G*«yA 1Gao kVZxAa
*0<¥IxT@V™"V VS K¥< *A*A avAvs aslaAz*Ays G*NysN* AVIgxix@ZVA kvzZxAa a*A*A
*7@ys* *77% ¢ x N* ¥ADRNRRXxE ZAYA*EyZ*S8 "*NNVZVA * N* "*NNVZVANVS ¥7aN*§ «*
>VIOxIx@ZVA GtaeHagd@* A*AK*Z*$"*Nymy GV *m N¥<aN* NVA¥Z*3Nymy xKx§ GVIix$§
KVKVAVSE AVIOxTIx@ZVAXxS «¥3T*3OA*T ¥ZN¥SAVTIRAAy & 220780888 VE SWNVE (¥ST*SPA*T ¥
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*@ rH* kxGx VOKXZZVANV k°AeeZzaeAa >Vigxix@ZVA *m~aA 1a a av Aae k3A kxGx
j*<@°AZVAZV KVUAV V N*myZyAR GxAK¥ma N¥m*N* & a8 TeeAV G¥ aZ"*N*§
«<*ZyR& 8VG VR "V GVR s* 0*31*7Z GVIXSZUMENVx xZ*K <*Zy8@yZ*Ay AVI@xix
*ASV« UVAXZVGxZxAa

*HXS¥R Gr*<«yAR Ex<«VZRB HxU*R *ATVEX<R «*N"x a"B <aANas aVv <A¥~ kxGx
D¥<ix<« V@<«x *A*@*GXxZVHV<« *myA "V@*ZZVA V¥IxT@V NV @&V ¥A*§Z* A~
azZ*N@ymysN* H*$Zy Ix1@V~"ZVAxsv *A*A aVAxAa +t¥AA*«@* av TaN* Gazas*s
*myA "V@*ZZVARSGMUEY ZyFHuXxK¥masza«Z* 1@ BA¥jx«

G*T* " *«Z*AN*«x H*S8ZyZ*AN* *A*AZy Nae V V aZ*N*H*c «<*N*A Gx ¥7Z¥ x«
GxAx«x™ k°T@VAxAa

* x87y7Z*A GVIixSE x3HxAx3ENV ¥7ZaN*3 VsxAZx "*NNV GxAx«x"x3NVs§ ¥za“la
VO«xZV3xARa dZ¥AZa sxNA¥*AG¥3Z*AN*S > ZVA 0A¥Zx<«Z¥ARZa GxjVExZZVAo6
VENaei@Ax VZ *@y«Z*AN*3SNyAa A*N@yA *Z*AR Ga GxZVNx<ZVAx§ x31*5ys aVv
GxAK¥c s* 1*s JaehAaedaed VEN¥AxS IxTOV ™ xEx3 G¥ aZ " *TyEN* V@ xZx
¥ZNamasa k°T@VA " xN@xA4a Ee"eNx "*A@y a“aA@*Z*Ay3N*«x >

<¥ST*3PA*T ¥3aR GVIx3 *my @*G*SySN*«x [xOY¥AZ*3<@¥S57Z*Ays >

konsantral ¥3asas *<«Z*Nyc« ™M""” «*@y ¥7ZNama GVIAxD@ VNxZ " xN@xA

11



biyolojici.net youtube.com/Biyolojici biyolojicinet

MADDE & % SE3%fOZKl WOt Rs 83%72&3%2%f0 ZfZZ2fZ2GZ
* *§7yZy< xXKx8 kVAVZx @™ VZV'VE@BZVAXxS «* §*my KVUGAVNVx s*0*R TarR «* * qV
* AyN@yAyHyZ*A H*37ZyZ*ARys °Z"e N N¥<caz*Aysy aV *@y«Z*Aysy A*AK*Z* yA x3¥AKk
A¥z *ZyAa
*0<«¥IxT@V™x ¥ZaN@aA*STH*BAY UNVSZVA *A*TyEN* TeeAV<Zx N°Skae "ViHa@@aAa
*Q¥mM*N* *N*"y§ TeeAVZxZxmx xKx3 * ¥OR «<*AG¥3SR TaR ¥<Ix"VER <a«eAD GV j¥Ij¥A
* *37y7Z*RA xs@x *K Na Na<«Z*Ay Ga "*NNVZVAx *N*Ny<«Z3AA MADZNVS ¥XPAT kaZhox &
*Q*NNVZVAXSE V¥IXxTOV™ xKx3RNAWNN\G Al N ¥aitifdey ~y S *

A~ &%SE383
*Atmosferdeki azotun (s 6 H*3ZyZ*A @*A*jySN*§ <aZZz*3y"y a4V OVA*A *@ "¥1TjVA2MR T¥AA*m*
N ° 3 k aglkasr.



biyolojici.net youtube.com/Biyolojici biyolojicinet



biyolojici.net youtube.com/Biyolojici biyolojicinet
* ¥@é &S R 72s B +>B AA¥@OVXxS GV «<Z¥A¥jxZ kxGx °8V™"Zx Gx ¥ "¥7ZVweZZVAxs *Ayl
* A4 "¥ZV<®eZZVAXS IVE@QV ZVEVY GKFZAKIxHExE X B eXx8ky kVAVxAa
* B ¥TJVANV 5> ¥A*SyEN* * ¥@ Gazas *iys* A*m~"VS Gx@«xZVA aV s* 04*32*A Ga 1V
*a* ¥0as GXx@«xZVA @*A*jy3N+*3 * Ayméryam INFAiyarina veyaniffatd (NO3) KVUAXxZ Vix kVAV«
* kZ*kXZZVAXxE <°< a"Aaz=AYBNG*mE* yH YR AVACNAMEZ VR * *§ * ¥@¥G*<@VAXxZVA av
Ix *$¥G*«@VAxZVA *@"¥1jVANV«x TVAGVI@ * ¥oa dagdaA oY¥Aijotik@zotdiksasyeormm @da Z*A
denir.
*UyZNyAy™ a0V KNV VIBOG x¥Z* Z*A T VIXENV *@ ¥TjVANVx * ¥@ *rabipoliKazad ¥AA*m>
fiksasyonu denir.
*731*872*A @*A*jyEN*8 Tasdx 3xBA*@B7Zy keeGAVZVAxS @ AV@xZ~"Vix uV GaszZ*Ays @*A,
*A@dyNys* ¥7 *K*Aa
*OSNael@Ap\Zx VOZVA T¥SaHasN* *@ ¥TjVAV K¥<« "x«@*AN* * ¥@7a GxZVNx<ZVA 1*7
“x<@*Aysy *A@yAyAa
* X@<XZVA * ¥Pa $xBA*P NV<ZxENV *Z"yNT* °S§HVZx<ZV $x@A*@BRnAbSntebikkiviA T* VIx3
°§ HV Z x < Bhran@Nyhrhidar.
* Xx@«XZVA @¥AA*m* kVKVSE * ¥@ @a Z*Aysy «°«ZVAx 1* VIxENV 1a Z* V'VAVc *ZyA 1
*a* ¥@7a GXxZVNx<«ZVAR Gx@«xZVAZV GVIZVEVSE s* U*§Z*A* GVIZVE~"V ¥7Za Z* kVK
* AYN@YyAyHYy GIx®LZyZAMA s* (1*5 7By T PNISVEX CZVE ¥Y¥AKk*Ex "*Z*Ays «*Zy3@yZ*AySEN*c
OAA¥PBVXxSE kxGxoamodyak-EHIYAKym* Ky<«*AyAa



biyolojici.net youtube.com/Biyolojici biyolojicinet

*Topraktaki nitrifikasyon bakterileri VEVA“x VZNV V@ V< xKx§ *"¥§ *my ¥«x@ZV VAVc °SHV §x@
Bu olayanitrifikasyon denir.

*SXOAXD G*<@VAXZVAXx *"¥8§ *my §xBAXBVR $xBA*D G*<@BVAXxZVAx NV $xBAxDx §x¢
*Nitrifikasyon sonu HA3N* *"¥8 *«B Gx@<«xZVAxS <aZ72*3*GxZVHVmMmx $x@A*@* N°SaeNgdaxlee.
*SX@A*@ GV *"¥8 &~ x ¥837Z*Ay Gx@<«x <°«<ZVAX xZV *Zy&*A*« *» ¥@7a ¥Ak*3x<« GxZVNx
* ¥@Za GxZVNx<ZVA GVIix8 x3HxAx ¥Za xZV NxmVA @e«VOxHXxZVAV kVKVAa4

*Toprakta bulunan denitrifika syon bakterileri NV $x@Ax@ * N* 3x@ A* @ pzot dadaz Nlassedhmstefee A 4

kV KV A adenifiifikasyon NV3xAa a ¥7* OGY¥YAA*@*«x * ¥@ @a Z*Ay3ys "x<«@*Aysy * *Z@ 3y
* x7@yRAa

d*AG¥S &°Skalee

*d*AG¥57a GxZVWNxk@VANXE X H*SZy GV H*Sly j*<@°AZVA *&~A G NPasA b/ 7 s*AV
*d*AG¥S 0 6B H*$ZyZ*Ays *Aylysy ¥ZaNgaA*s ¥Ak*$x« "¥ZV<aeZZVAXxS @V"VZ VZV"-
*D¥IxZ *«y@Z*AR BY¥AA*<Z*AR ¥« *3ATZ*AR *@VEX VARGCE XA tx3AVZ SA yINEAG xd¥X Aoy B 7@ *
°5V"Zx GxA *AG¥S «* *myNyA&d dxAVK @*Ny3EN*«x «*AG¥5a3s N°Skae V «*@yZ *1y *
*Fotosentez yapan organizmalar fotosentezd€€O2 x <aZZ*3yAa

*Organik karbon; hayvanlar, mantarlar, heterotrofik protis @ZVA GV AA¥*A ¥@7Z*A N3sxZ Bae«VAxHxZVA
*Ay * «*@yZyAa



biyolojici.net youtube.com/Biyolojici biyolojicinet
*UVA & @3NV N¥Z*Ny™* *@yZ*5 VECBVDXA&*AG¥S GxZVNxmx

* X@<XZVA GV jxO¥AZ*5<@¥57Z*A @*A*jyEN*S *AyZ*3 j¥@¥IVEOV K¥c< "x<@*AN* ~—
y*<«Z*Ny<« ®@ AVBXxHXxZVA G4V @a@e«VBxHxZVAxs saeHAVIVZ 1¥7asa~z* *@"¥1jVAV GVANXx

* x@«x uV s* 4*8 *A@y<«Zz*Aysys * AyYN@yAyHyZ*A @*A*jysN*§ A*AK*Z*5"*]y Z* ¥7aN
* X@cx UV s* 0*8 *@y<«Z*Ayspia@iell t7OVEWNTZ* «°"aeA GV AVOAYZ kxGx j¥IxZ *cy¢

*D¥IxZ *«y@7*Ays VENaeIBAx VZ j**Zx VOZVANV <azzZ*3y"y 1¥3aHa *@ ¥1jVAV j* Z*
kVAKV<«ZVNxAa



biyolojici.net youtube.com/Biyolojici biyolojicinet

8§a &°Skeaelae
*UVA & ®@3NVx Ta a8 Ga &<« GxA «yIT™AME¢FINVEXKARVANOAR &k ZZVANV GV §VsxAZVA
* x ¥TJVANVx Ta as 5> Ix ¥ *3aT1Z*AN*B 5— Ix Ga aZZ*AN*B 5¢ x k°ZZVAR §VsxAZ\
*8a¢€ kae8VN VEVA ' XIxENVS kVZVS yiy8ys V@«xIix ZV ¥< *3aTZ*ABNYVEZV AR KX sNAX«
*@ ¥TjVAV az*NyAa
* AyH* TaR HierlBm&velspkinumy¥Zz* Z*Ay ¥7a Z* N* *@"¥1jVAV kVKVAa
*8a Gas*Ay *@ ¥1jVAXxS T¥maAmASZRNZ XAx sNAWR *m~alVaBasNmyME*R =3V aZz*NyAa
*UVA & @3V NaeNVvs Tar A«Nyz Z7h Kk AV A4
* xA <yl"y ¥ *$al 4V NEs* BY AMBARdIj VAV kKVKVAVSE GxA «yl"y N* *«*ATa aV §VsxAZ
denizlerde ve okyanuslarda birikir.
*+¥AA*m* aZ*N*3s Ta as8 GxA «yi"y x1V lee ®ZVAV<« VA *Z@y Taz*Aysy ¥ZaNgalAaAa
*UVA *Z20y TRVRAP A NVxZZVAZV @VA*A VA =1@ax Taz*Ays* N3sxZ ¥Zaha

*as*AZ*N"* oV ¥madZ*N~* kxGx ¥72* Z*AZ* 1a a8 VA & & 1d W * k&g & \xAx Tyx3AN * « x
* x87y7Z*A xKx8 TaR x x GxA K° s;eHae ¥ZaA seztliiys NVOU*"ZyZymy xKx3§ 0* kVKxZ~
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E3%s Of #0020 8~% ,sf ZR OO0 Zs§ s

*U*N*" xKx8 KVAV<Zx ¥7Z*8 s*0*é 5> * ¥OR 5—¢ ¥<IX VSR 5¢ *AKk¥SER «*AGKSNxXx¥<IxQ?
k* Z*AyS GV «(XAZVOBXxHXxZVAxS GVZxAINI*Zk&BNA xS xee VAXxSV Ky« *Tyg*

*daeae AONX¥«IXD 08~—06R (*AGYSENXY¥<IXD 0 ~—0R ¥ ¥ 0~—0R * ¥OINX¥<<IXxD 0s~-06 kx|
@ VAx3SV Keprdi*Tyx AZXEZZmKEW A

*Hava <X AZxZxmx x yBx ¥ N&¥me¢ NVSKV x 0V x31*5 T2y W@ sy 1 65% 3 2@l x*Ty Sy §
incelmesi kxGx <2 AVIVZ KVUAV T¥Aasz*Ays* N* SVNVS ¥7aAj

*8azZz*A* VaIVZ *@y<«Z*ARB «*§*7Zx *1 ¥§ Taz*Ay aVv *370 Ni ¥ ¥ AWA Y X\G A ¥EAHNY 7 WA Dix:
GV j¥Tj¥A G*«y"y&EN*3 V3kxs TaZ*AN* Tx *$¥G*«@VAxZVA aVv *ZkZVA sy 72* @AV VA\
*NyAy @ Av~Vix 1¥saHa Ta as *Z2@ «yly " Z*Ays* yNyc« kVKV™V & ¥Akt3KS 6X* & VEAVY Yy
* 7y AR ¥<Ix"VEix ¥A@* " N* @AV VS H*SZyZ*Ay3°1 AMijx MBS A 45 9N A K pix AT WA* % 53
B*G*EySEN* ¥Ak*3x< "*NNV GxAx«x"x aV *Zk 1* ylydys *A@ " *1ys* G*mZy ¥in*A*« ¥ZaN
KxNVAV< G¥ a7 *Ty kxGx NVmMmxNx<«Zx<ZVA «*KysyZ~* NyAa g§az*Ays Ga NV«XZNV «x/
s*1@*Zy<«Z*A* SVNVSE ¥7ahAa

*Atmosferdeki CO2, SO2ve NOXxGx «xAZV@xHxZVAR Ta Gas*Ay ZHNDSANitvkAgi M2SOUIx B Zx Gx7Z
TeeZje Ax<« *WZB k@GRAAE TxDBZx GxZVNx<ZVAxE VA & @S VARIHAW. NV<Zx3NV Nae N~

*@ ¥TjVANVx ~- B Ta Gas*Ay avV NxmVA k* Z*A @*A*jy§N*§ gagaz*A*« VA & &3V
k* Z*Ay3ys V@ «xix Zser@ak@iznirly s*

*~ ¥8 k*keS3VN@VSE kVZVS O yNysZ*Aysys VA Ve NV 72 NA Niw & W T/ ABLTECSy 7 * §
OZ¥AY|ZYA¥*AGYED R AR SYySY ¥ETP*G*c*TySyd xSHMXZ2Kvix&Va NaAa~ *A*AZy yN
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VA & @3V N*s* K¥c aZ*N"*Ty&* SVNVS ¥7aha 2 V8373 Zox AVAKSINAA bk R& 3D * Zy my § N * <
*AoyN@yAa

* B ¥TJVANV (*AGY¥SENX¥<IXxDOR «*AGY¥S ¥S¥(IXx@BR D B "VA*3 (9er¥ WA kX x kA By ¥
VA @@ @8NVx ¥A@*Z*"* TyH*«Zymys§ *A@ " *Tys§* ¥7 *K*B&a78VA Tyt 2% A y\& AV AN s

yiy§™Ny UVAxZxA&4 deeAVIVZ yiy§™™ T¥8aHa Nas *N* & a8 N°SV NEAVIWESX<EXZVSE X

NVmMxXNXZZAmx*NZ*SNyAyZyAa

* «*ATaz*Ays aV Aae k3AZ*Ays M@ Zkxad\0 @¥R A&y SNiWSy A G *N « erayofidend vV @*Nyg~*

*781*3y8 V«¥IxT@V NVx A¥Zaedae k°loekdlojidayakizddiraZ xx & xA NA x @ WA @3¢ AXAZ 3y X * §

* &7 Ays @AV@xZ Vix GV ¥ZaR*5 *@ymys kxN Vekoldfik syiak iziH&S k X A V aVE7 Ham R gx * #
*Byc <*AGY¥SENX¥<IX@BXxE 0 ~—0 V' XZx"x8x I*mZ* *H*« Gx@««x “ABaeie xKx§ kVAV«Zx *
VEXZVEVGXxZxA N¥m*Z «* §* dyoldjik kapasit@devir kB yeandiyolojik kapasitesi ekolojik ayak izine

k°AV &0V xTV ¥ G°ZKVEXS V¥Z¥ x¢ ¥Z*A*< «<VENXx3Xx VEXZV "V «*A*Ix@VIix NV @&«

* xA «xNx * N* GxA @¥AZazZa« EBZMWANS B % OO AKE M ZZ2*8yZ7*5 VB \WIHNG x & x
ekolojik ayak iziNV3ExA&d +a«<V@OX X8 V¥Z¥ X< * *« x xXB GXx ¥Z¥ x< <*A*Ix@V x *Ny ¥AT* N¥
«<*Z*H*my *$72*"y§* kVZxAa

* xA @Z«V * N* GxA MYMAZHS G BRVIZ ¥ " x< «*A*1x Z\AMB xXBZVY $ ¥ Zydenir. Bir yerdekk
@AV X" xE V< ¥iZiMinbiyolojike <* A*Tx@V x *N " *TyR ¥A*N*«x N¥m*ZeGx EXx& ¥Xy & T& BNEANY
caZZ*8yZ"*1y NV 'V<@xAa

* xAV 0V * @¥AzazZa« @*A*jySN*8 <aZZ2*8yZ*5R sVA "*Z GV sx "V@x3§ ®AV@xZ~"Vix U
hacminesuayakiziNVExA4 §a * *« x x8x8 sVI*AZ*§ " *TyEN* GxANVZNMAMAEXN*SVT BANFX* 7
harcanan toplamt*@Zy Ta “x<@*Ay N* N o0 WIRNXA yiA/ak Axia R *AwRxTa * *« x xENV Ta <az
*Zx@VIixsx @V IxZ VNVE &K GxZVNVENxA
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*daAa~ av * GxAV ZVAxs aZ*Ny R yly§™*R VZV<BAx<« B «VOx~xev&iten@gdm *N*~1*7Z j*
GAG¥SENXx¥Ix@ 0V NxryByawsiyr K% « darBongyak izidenir.

UD¥1xZ *«y@Z*hysVA & 3NV TysyAly NVmxZNxA&a a SVNVSZV ked3VN VEVA xTxR
VEXZVEVGXZXA VEVATEWKZ™ ¥R YRWEX A
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