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~ Cli1 ? ~ ma, % em ~ Cli1 ?
SllfOl~ti1d ~ CWl mRf it ~~ ~ <no
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co1"Ci5R(R (Oi4'ICI~~ ~mft ~ (R mcftq -qlJTrm ~ mUTRn

3ffi(fl. CflRUT~ ~ ~ Sl~""I'CI1 ~ l:llor mwi'CIl. ~

(Oi'5l1ClIt"l1com -;n com "lIT~ afCf?:\{~I,~, q{I~~I~l'l ~I(OiIH¥lI

CflI~l'l'CI1RD"{f e~IClI'CI ~. -qlJT ~~l:fH.31"ICIldSl'5l""I-ql~Tq~cwro(f

~ ~~"d1 ~~: 3TI%.afCf?:\{~Il'ldt(RSl'5l""I'CII~~

~~mt~ ci~lq(qu ~ m1cll cFi11f)Cfdcnrtt dJ(Oild'CI~

~mo-."m. ~ fq~ltft mom.
~. ~ 3WT $1'51""It"l1~ (asexual)

(Oi'5l"'ICI~if:an >ffi~ colciffif ~ ~ ~$Oldld. fWrq ,,(Oi~I~ 3WT

(Oi~ICli'CIl:meFi"R~~~l:f~. (Oi~"IClld-;n:;-mcftm~3'I(OiO~I'CII>rm
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~ SN' •••• ITil ~cU tt

;j01: 51;jf"1"11-e~ I ~Cfil"1T~;r Cfim

f1'5flCli;ft 3numfi ~ ~ ~ ~.
51;jf"1"1I=t41 ~ % ~ ~ ~
51Chi(=t4 I~f.tfitft~~. ~
~~ (gametes) :m);rrq~

~. ~llOfa)llOf~ ~ol~i41 ~~

Hf-q(ft Cf1DJTT=cn CfiTf'7:rCh -q~
~UY"fl:ri::ccn f.n:.m ~.
~ 7jf( CfiTf'7:rCh -qm
~UY"fl?fT~ Ul9<n '~31'

~~~lOfChld1ft~
, ,~..........::. . ~"I:fi'fO 31 ~1'f:H'. ~OI~;j I 't:l

~ ~31 3ifloll'"'<:ll ~

'~(diploid) itWt' (f(

1ft ~ 31 3iflOIl'"'<:l1 ~

'~ (haploid) Wt'
lOti01did. 51;jf"1"1If1ld't m
~nrcnT~ ~ 3iICl~~Ch

~. G:T;r ~1l1cnT~T

4l~HIC"l1 ~fcncrr~

(fertilization) 3iTfUr ~

(f(ffi $l1~(Yij Im;rcfH ~
~ (zygote) 31B -;nq

~m:mr ~. ~'lOf"1;jfICl.,:q

;rcn ~ ;jf rlOfIC"ll 1)cn.
~ ;jfrlOflC"l1 ~ m
";fCfR f14l Cli d ~UT"fl:ri~

1'!!liJ' ( ..(t,.
\.}~.l

".•.•... '-.•/

~ICI~~Chdl ~. fCllfll3l ~ ~

~ ~. m 51ChR=t41 51;jf"1"1ld ~

l"fior ~ m ~ cRt ~ ;jfrii k''ll

~ 0Il '"'<:II mt.~;jf ~ch'l~ ~ qmft
fcffcf'q(fT ~. ~m~Tmmort
f1;4)Clld ~ fctfcJt«rr :m:riT ~
3iICl~~Ch m:ffi. ~ ~ f1'5flCli~1

~~~~.
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, "~m9lIT ~ ~31 QI(l, 5l'51.Hld ~

~~~~mW~
~1T ~1lfCf) (isogametes)

JOt\0IOlildim, 5l'it"i''11'iXl1"lIT qQ&{n~1

~ ~'it+lI~I (sexual reproduc-

tion)~~$,

3'I~II51CflR~ 5l'it"1"11-q"1~

"Wffi~ ott ~ 1\ 3'ITfUrlWft "t\l

~ ~. "lIT 51'it "1"1l"'l I "Q;Cfl~

m men, it ~ "lIT 5l'it"1"1I{("i

'itr~I~1 ~Oll'""lll m~ ~~
AA~ :m:rn. emuT "lIT5l'it"1"1ldGt.1

f.H1 iffi':lI ~I~Cfli'iXl1 ~oI~;j i-qI fil B000I

• mit. {'l(i'iXlld ~ fclfcf~ ~~

~ ~ ~ 3fSf)id)"'lIl1f1f wn
~mw. ~~~ l!>Cfl~~nll

B~f1ClI('1~fTrCfl 5l'it"1"11:Jl~ ~

3'1if8 fCll('13'Il%.

"'f{-~

~ 5l'it"1"11'iXl1~ 3'IlUf@'t~~nn(f
~, % ~ fcrir:r ~ B\JlICljvlll

~~CflI('1~. ~"5f~~~

~c:~ (~"t\R -lihn) ~T~T, ~"t\R
3'Ilcn~ 'i1lfCfl -mo=m3'llcnmaD

~1~Cfli~llJT3lfucfi IIR1~n~~. ~

llHR -m~ 31fCf)~ 'i1lfCflTCf

II Rt~n~ d I 1:flT\Cflm fcncrr ~
" "'''''-::+-'-"1BlOINI. 5l'it"1"1IBlal ~1~CflI'iXl1~~cn

lOjl~"1I('1"Q;Cfl~ ~ (R ~ 1:I16T

31~ 31m~ 31m). 31m C:l-.f

5lCflR'iXl1~1~Cflld BR@qoll "1B("l(I~

"flli;n ~ ~ (aniso or hetero-

gametes) .m) JOt\0ldl('1,~ ~

3'lICflRI'iXl1IIRt~n~ ~~Cfli~1 ~-~ .

(male gamete). 31TfUT lfl~T

3'1ICflRI'iXlI ~ ~1~Cfli"1lm-~

(female gamete) .m)~~, ~-
~1~Cfli::cflf.rfifcft Cfl{OIl'""ll1B,~f1Cli"1l 1\

fcncrr ~ 3'ITfUrm - ~l~ Cfli-qI 'f.rfi:Rft
Cfl{OIl'""ll1B\'Ii'ICli"1llWftfcncrrm"llTBm

~ -3lT("l(l.~ &iffi ~1011'""ll1"lIT

~G~I~I~~~$.

1\ - ~ "lIT ~c:K11 ~ mm
~ an 'it rli I~ I 3lTB~ "'1CfR

5lQ~~d ~ 'itr~Glflljvlll ~

'it~ I~GI'"ll1"1BC"'llI~1Olrn~~r~ B%IQI. .

\Tlf~Hl~'G "t\lCf 31~. 1J,~~fTTCf)

"5f~1T~ -q~(f 31Tunsit ~c:~
~~<nlJ, cZ 1\ infUT mit <11'<'<1T
'it~ I~GI'"lll ~ ~G~ ("l(I 3'ITfUr{'l(i'iXl1('1

-3lTCflR3'ITfUr~ &1~('1i~~~ 'iXl1 ~

~"Wffi, "@:~(R1\-lil~i'iXl~

~ 3'lq{'l(i51d"I3'lBOII'"ll1'it~I~GI'"ll1

%"'l {'l(i'iXlldl~ m~emuT~.

>nim=an CfilOOT{f~ 51'it+i IB Id1
~lliCfli~ ~ B\JjlCli'iXlI~1mw

~ ~1{kl~I%{ ~ Qlolll('1"'lm
3'Iit. <m1T ~1~Cfi~"1 JOt\0I('1I('1,~



4'i~"iI~d(~ 31!iUT~ ~

'iit•.~I~1 1'Ol1~01l10, ~Tf1~m
~. ~ rq(O"'I~1~l~"i'iiti'i:.ll ~

3iq('ll j'i:.lI "flli;n ~ ~ ~

~ ~tr "iBlll'i:.ll.

fi~i)q.t1:Jl 'l1~I~Glil
~ ffi ~~Cfil~ ~ ~ ~;r

mOl -q~ ~ m~;r fcmr
lflftfROTT ~ ~ ~ 3iq('llISld'i

;mffi~ 'iitiSlliSl~lfl~ ~ ~.

31m 4'it'HI~I3la":~ (internal fer-
tilization) I=$Oldld. Tf~~lj,05
3il1('~~T ~-;-q ~~ 'iitiSlliSl~m
31Nt3i'NG ~141Cfi,g31Tffi. ~{lcmf)~1

~1c;"'I~1<:n~ 'il1iSlliSl~I{)~"4'iffi1T

"4'i(Cfi~ ~. CfiT(Ufllrft ~

~ ~ ~ 3itt ~ mi. 3itt

1'Ol1~01l'"'lOl1SlIOlli"il ~ (oviparous)

I=$Oldld. ~ Bcf 3i~g~~All >nuft

(invertebrates), (ffi:q l:fffi,
~:SCfiIBI(@ ~~ >nuft (Amphib-

ians), ~ (Reptiles), 31TfUr"llaft

~ :m%cr. ~ ~ 3iqql~tn

31$f. ~. ~ i:1ffi, ~~, BT"ll

3lit ~ ~ ~ ~ 'iit•.~I~1

I'OlI~dId. ~ >nuft 3itt t:lTffif ~

~~~.-qur~~~

~. ~. 3iT~R111I~~ ~R:qB, .

Q;fch:S"i1% Bfd"iSlIOA ~ ~

m~cr . 31f~ f~ IIId 'i:.l m"llSurT~

Coilll~BI(@ ~ ~ muft ~ ~

;r $l1~C"ll1~ ~ ~. ~

~ ~ ~ ~ 3iB~C"ll1

~m (marsupium) rq~lcnd~.

Sl'iit"i41~1q( BifIld~C"ll1 Bcf~

~ 3if«tfClld 31$f. ~~

'iitB'iitBI ~ ~ f'!lISl~IU\ SlIOlllcn~

~ mfUr 11Ttt m~ 31TCl1R~

1l1~ ~ mcr it~. ~ ~
$10111'iOl1CflRUTBcf >fTlRITq~~~

~ ott m -rnm iSl&cti~Af'!li~I~(,

3i~fcr ;r"( mfur -qT~tcH "ll"'5~~T

'iitiSlliSl~1'"'101131TfUT~ ~ <.ffCr"(

~~mi~.~~
3iB~C"ll1 ~ Bcf SlIOlli~~, llTf it

~ :m:IT fcncn l:lTaT, 3:i:sCl ~ ft~ ~
$l1C"lllq(~~ 31!iUTffi ~~Cfii~1

lOil~"iI~d( ~ ~ 3ilq~llCfidl

~. "Q;cfiP1T~WB11fTI11ChC"llI~d( ~

~~ m41~B11fTI11 Cfi(OllIB
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~~ ~~ 41ifl"O!llCllbm.11 ffiTffi. ~iT ElldC'"4ICl{~ ~

~ \1l~I,*H'"41~. CfiICX5-ilif)~*r1ltt. tt ~~fCll+.f)cnm
CfTC;OCft,llqqW, 7Jitfl(.141~A,~ ClBI~o')((R;:r CfiTlllfR CfiUfTd.

4i"O!lIBI{&l1 ~~~~ 3i51\1l+1~n(.1Cllctlcfj(.11l:i(SI ~.

{I ~I°11'"41cf))C:CfiId ;n: 3muprM~ ~tt cn;:rm m:RfTO, Cfin:Pm:

\1l~I~<:;I'"4i4~ ~ m ~ ~ (workers);mfUr (soldiers) AAcf;. ~

511041"O!l1;n:-~~ ~ W.ffi ~ ~ ~;:r ~;n: fcf;crr1ffi1TmTO.

~1H.If{Cfi3iICfiI{ld'q ~ (R ~ ClBI$d)+.f)~~~. ucft, ~@
~II{} f{Cfi {'q ~d if) :m:rnT. ~ cfl C:CfiId ;mfUr"fqB irF:ft Bcf51CfiI{41~ ~ ,

~~(e\qdl (polymorphism) 3iB("QI~ r4i;n ~~, ClBI~dhf) BCf

m ~ ~.~ chlC:Cfii"O!llClBl$dMl(.1 ~ ~ 3Wft. m Cfi{"(1l(f.

B 141~Cfif.mq Cfm"lf)R %Cfi ~. Cf~~ ~"{ &lUJT:cft ~~T~G:m

ClICX5cft+.ft~ ~ ~ mTO - ~RCfii41~. ClIC15cft"O!ll~~

>r~;:rm(1 3lTfur 3l>r~;:r~(1. ~II{} f{Cfi rn~ -~ ~~
5l\1l.H~A(.1ClIC15cfld;n:;mfUr l:l'Rt ~ 3iB0t"'Q1 \1l~I~<:;I'"4i514Iu;~.

~~ mol. <:ri;n ~~cmft <;11l:i(SI lltmmT, 7Ji~(.141~1I, ~ ~

~. ~;n:-~~$iIt"'QICl{ ClBI~d1LJ~;:r it ~ ~ mftq
~ ~ ~ l:j'&mf. ~ ~ ~?n~. <:IT ~ ~

fc;:PII51LJIU1m 3lTfUTuuft ~$Oldld. f~r'i34nr\1l;r-f~BClfu 3iftrcn~ •

~ CfiTll ~ ~ ~ ~. m.;ffi~ CfiTll ~q (0'41Cl{ r4i;n

41(.1"1I~d{m ~ ~ m "ClBI~dlT;41 ~ CfilG041d irn fcncn

1T~t.""ffi ~&ld ~. ~mlf{Cfi ~ ~ C:ICfi041dira. cnttt ;mfUr ~

ry:fT~~~~"ill«dl@fl'q

;:r..lI$<:ft4100 ~. fu;;n 31TCfiR~

ClIC15cffllan ~ mer :m:rnT. 11Uf "ill

@ QI(.104104rnf{Cf(1~~CfiTll

Cfi(e\~ ~, -a ~ c@ ~ "fCRf:

~~irn~,~~
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~ ~ €lISillflR@ fum. m ~
{ltIOIl{1 (1tl'ifll l:ffi1T -311%.-;r{ ~

€lISilI'&l1 41col@ffi1J,Cfl(1tl'illft mrctt
~. ~ ~m;fi (brood pouch)

I=tOlctlct. <n 4 11I1I'&lI ~ l'OllctJl~•.:i'1

~~~~~~
~UTm;fffi ~~ ~. q:(1I~Rfl

~ 3fl05@1:"41~101I~11J,CflT~'SCflI~1

~mrrqR~~~~
3l~i-:cft Cfl~ ttit. "l=~~ ~

~'SCflI'&l1~ Mid-wife toad;m:£;rrq

~ -311%."4T<ft@~~~,
-;r{m ~ 1ffior Cfl\ctT.m "BCf@
1J,CflTfucR; q:)flq:)flOIl~ I ~ ~

~ RlCflcoJl1:"4I ~~ ~.

~~~~~.~

~~(f m <:jTq ~~(f ~.

••l{I ~il iSHfll i~ Ittl "5fcffi1 mm .
:;III {\ fhh an:rnt Cfl:;lll {"II Jl ?
~-:cft "flCff~ Cfll05\:ill tt~
~ l:faft 31TfUy~ muft (mam-

mals) cIT:;:.fi1JURT~ ~. ~ <n

~o

SliOlli-ql 3iqfll<"i&Htf! ~ SlIOlli'&ll

-wR(f -q)f{ Cfl1ft m:rn. Cfl1ft ~
. "f.~ •.41(11 l'Oll(10Il-111Sllolll"1l 1I11(l(Cfl

~ ~trcfl ~ ~. 31TfUy.m

~QPJT~~~.~
<n ~ -;r{ ~PJT ~ "4l3
mfUT ~mm ~. ~8.1

Sl~+114~ ~ cw:r 41~IGlil* WWTTf

3lTfUr ~ 'SqlIft:iil ~ ~ 31fUM

~~cRt~.~~I~GI~1

3R1ctTct'31TfUr('(:ITm~ °III fll at
~ 3i1"HllCflctl ~ m:rn. m
~ (f"{ "lfT ~ ~ I~GI-lil "'"Rq<:ff(f

3i I1:"41cH~ (lll '&ll cH m l:fUT('(:IT

Q(1011I-ql~ ~ 1flR 3ilj)G{ql~..j

cRrcft~.
"flCff(f ~ rIT"2 ~ WWJl1

mfUT ~?1R~ ~ ~
fil05q 1cf1 ~ q m ~ '"iSfCiftm COR

frctt' <n ct~I'&l1 31T~~.

mR mo-m Cfl"051ffif-mUTRll ~

SlIOlli'&ll ~ ~mcr 3i101@1~1qH
~~~.~~~
Cfl05qlct,m:ruffi ~ (hierarchy)

mfUT r~ ~;ft"lf ~:ncf~'tl{rq
(teritoriality) <n ~ ~ ~

~ If[(ft fil05fu0lllct mit; ~
~(fi~ ~oo mfUT ffifft ~ lTT~'t
fil05fu0lllct, ~ RCflfu0lllct ~~.



~ ~ 3WT ~ ~ ~~cp:JSlIOllidT.l~CR-q&ft,

WTTCR ~ ClTf;q mCX5ClI~ ~. ('lll ~, l1ffi'll"Hffi&n SlIOllldQ~ ~

~ en 3lNdt. Ollfu;lld 111~j11'd1 ltldl'Sl~~ 3ffiR'.f mcRT"~.

(territory-~m-tt) ~. ~ ~Bft 1l1~~ m<n BI1I\jjld

\jjldl~1 ~ ~ ~ ~ ~ CflCX5qld~ ~m;{. ~

~~munumen~~ ~ m<n BI1I\jjid"l~ ~m .
ilcf ~ 3TIfUr <:rr 3"lllig;CflI~1 en fcf~ ~~I'"iISlI1IO)T.l ~~. 1l1'SlI'Sldld

~ ~. ~ ~ mit cffi:q fcfit mt5I~1 ~ ~ "lfiT{~qCf) 311%.

@I~.]qGI~ fcl~~dl ~ 3"lICl~llCfl CflCX5Q1T.lI ~ ~ ~ m~:
"'1"ltt. fuit ~ ~ Bt5T.lIj):On ~ Cfl«olll~1 ~Hlltld ~ ~

"SlU"lSl"( « It510 lll-clll, fuit trd qft~ ~. ~ ~m ~ "Cf)"{dTIf.trOT

~tlolll~1 ~ Sl'"1I('qIG'"iI~1 mm fucfiR"t5l(lT'q f(j-cllICl« ~ "dlCf

~tl3lWfl(f~. ~l~12tl~1 11I(oll 1T.lI W:fl ~ ~ 'Sl\jjICldl. -;fw
~ ~ ~ ett 31W ~mtt ~~3TIfUr~~~.wffif

f1:lCi5Tc;<:flcn:-:q "f<:fTffi "5f7it~";f~ ~ ~ ~ CflCX5Qld"l~~

~~ ~. ~ -;rD";f1 ~mtt ~"G"f<:ri";fl. fu~i"T.l'1 CfiTtt f1:r~
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~ 1IIqqR:CfiI11ci5Cff ~ 4<111:'*I(?11

31TU'fffiq~ m~ a{qi?l~1
{:q ~S1!J101 d~ 31T#t.

C'lllmm ~<.1 1i~m~
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1lf1JlB, fTr~, m-q)l:(t Cl '"i fq({),

-3lfoo~R"@ CfiCfCfi , -3llft~ =f
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~~ ~11tS'llld, SlCf)I:tI~s>JtlOIl'T:f1
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ih A"'lll m~CfGffi Cfl{OIi'"lll ~ cgu), Fag2MOjB 12 ~ f.rfitfi, ~

~~~) ~ :tll~~i"'lll ~, qPtfuR1Ojq~Slfct~qChcrm

.m, tt ~ ~ l:f)R~ ~"ClT-i cgu), em: qCi30111~lalqOjfq("fld~l(1trriT
~, q3&lidl"'llIlJ.CflT~-ij~ ~~, "'l1~~lqlfti 18) ~
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~ ~ cffi:q en ~~4'3\lCti'Cll ~~.:mffi. en w:m;:rH:<:lICflRctHI
3iT<fiRmR~cr~~ 6c~

~ ~ Cfilfi ~) . --l-
~m>lCflR('ll'Rl~ 3c + 3c ~ 3ffus ~~ fcf;qy (. ~

-l-
~, 1lUTen SfRtill ictw:m: ~3ffuitt;r~wn1; (4c) <. ~

mun=tw~~ ('lIT *1'3\1 CIiOJ I +. 2c
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