«[lpodrneHue pooa.
OpaaHbl pa3MHOXKXeHUS ».



Pa3MHOoXxeHue — npoLiecc
BOCMPOn3BEOEHNS
opraHmamamm cebe nogo0bHbIX.

Pa3mMHoOXeHne nn oomeH
BELLECTB — [MaBHble MPU3HaKn
XMBOrO OpraHmama.



 Gecrionoe

pa3MHOXeHUe

HoBbI opraHn3m MoXxeT
BO3HUKHYTb B peaysisraTte
OeneHns MaTtepuHCKOro Ha 2
NN HECKOJIbKO YacTeu.

* [losioeoe

pa3MHOXXeHUe.

B HoBOM opraHmname
o00beaNHATCS
HacneacTBEHHble NPU3HaKM 2-X
POAUTESIbCKNX OPraHN3MOB, U B
pesynsrate ux KombmHaumm y
NOTOMCTBaA MOTyT NOSIBUTLCS
HOBblEe MPU3HAaKW,
nomoratouime opraHm3my
nyywle agantumpoBaTtbCa K
YCITOBUSIM OKpY>aroLLen
cpensbl.



— OpraHn3msbl, B

Tene KOTopbIX PYHKLUMNOHUPYIOT
OQHOBPEMEHHO U XXEHCKUE N MYXCKne
OopraHbl pa3MHOXeHUS.

AenATCHd Ha XKEHCKMNE N MYXCKUE.



Tun nnockune 4YepsMn.

« HABnsawTCca repmagpoamTamMmu.
KeHckast nonoBaga cuctema
COCTOUT U3 ANYHUKOB,
ANLEeBOA0B, MaTKWU U XXEHCKOrro
NONOBOro OTBEPCTUA.
My>ckaa nonosas cucrema
COCTOUT U3 CEMEHHUKOB.
CEMANPOBOAOB U MY>KCKOrO
NONOBOro OTBEPCTUA.

* B nx anyHukax passmBaroTCs
anua, a B CEMEHHUKax —
cnepmMaTto3ounpbl.

Puc. 180. Cxemia crmpoe-
HUA TTOAOSOTL CUCINECHBL

nJaockux uwepseir: 1 ce-
MO HILICLLS 2 CEMSLITPO-
EOP: 3 11O OEB0e O7r7L-
sepcrniue. HAiruuerxaernticis
coGepruHcarri: 4 —— SIULLYHILKCS
5 stiruesod; 6 — arart-
Ka;  — noaosoe ormeep-

crniue



Tun Kpyrnble yepBwu

AMuHMK

BCkpbiTaa ackapuaa. KMwKa

AHanesHoe
orgepcTHe

fnoTKa

e e e —— . ——r

« PaspensHonornble opraHnamMel. Y caMKu UMeeTca 2 AUYHKUKa, Y
camMLOB 1 CEMEHHUK B BUAE ANMMHHBbIX U3BUTBLIX Tpybouek. Ackapmnaa
4Ype3BbIi4YanMHO NNOAOBUTA: CaMKa eXXeQHEeBHO OTKMaablBaeT COTHN
ThICAY AL, OOETbIX O4EHb NIOTHOW ODOOYKOW.



Konynauus [0XAeBbIX 4epBei:
1 — TIOHACOK.

KOKOH JOKOeBOoro Hepsn.

« [oxaeBble YepBU —repmapoanTsl C NepekpecTHbIM

ONnNoaOTBOPEHUEM. [lepen oTknagkow sny 2 YepBs Ha
HEKOTOPOE BPEMS CornpukacarTca h obMeHnBatoTCs CEMEHHOMN
XNOKOCTbIO — CNEPMON. 3aTEM OHU PaCcXoasiTCH, a U3 rnosicka
BblendaeTcs crnmab, KoTopas obpasyet «MydTy». Korga oHa
NpPOXOANT MUMO XEHCKUX NOMNOBbLIX OTBEPCTUN B 3TY CIN3b
NOCTYynaloT Anua, a Korga NpoaBUraeTca eLle ganblle snepen, B Hee
BbldaBMNMBAETCS YyXXasi CEMEHHas! XXMAKOCTb N NPpOUCXoauT
onnoaoTBOPEHNE AunL,. 3aTEM KOMOK CIM3K C Al aMn COCKarnb3blBaeT
C Tena 4yepBsi U 3aCTbIBAET B KOKOH. 13 KOKOHa 4epes3 HEKOTopoe
BpEMS BbIXOOAT MONOAble YEPBU N HAYMHAKOT CAMOCTOATENBHOE
CyLLeCcTBOBaHuUeE.



[TonoBaga cuctema KosibdaTbIX

yepBen

TIT L
:t‘-i\

Puc. 87. Cxema mnonepeyHOro paspesa KoJb4yaToro
YepBA:

I — xoxa; Ja — xytukyna; 2 -— KOABUCBBIE MBI
3 — nponoasnue Muiun; 4 — noxocrs Tena; 5 — Hedpu-
aMu; 6 — OpraHnl pasMHOXeHMsn; 7 — UCHTPAJALHAR HEpB-
nas cucrema; 8 — GprowHON cocya; 9 — CnMHHON. cocya;
10 — XHIIeYHHK.

Y KonbyaTtbIX YepBeW pasBuUTbl K
XXEHCKME U MY>XCKMe MosioBble
OopraHbil. B
CeEMEHHMKax co3peBaeT
ceMeHHas XXUOKocTb (cnepma),
cogepxallaa cnepmaro3onabi.
OHa npwu onnogoTBOPEHUN
nonagaeT B CEMANPUEMHUKU
Ha Tene gpyroro 4yeps4. [locne
9TOro YepBM pacxoadaTcs, ny
HMUX B SNYHUKAX CO3peBatoT
anua.



Tun YyneHncToHormne
Knacc HacekomMble

Pas3nenbHonosnbie opraHn3mbil.

Oxonornorowce  LATTMTESNIBHOE pasBuUTmeE
R nuymHOK BO BHeLLHeN cpeae
i NX NpeBpaLleHns NpUBenNu K
sy GONbLIOMY CHAGXEHWIO

YKEHCKMX MONOBbLIX KNETOK
nMTaTenbHbIMN BELLECTBAMM.
Bo3HUKNM cNoXHble 6enkoBbie
060no4kK, 3aluyLatoume
3apoablLu.

MHwesoa

Xenyaox



Knacc naykoobpasHble

Tun Srenucmonoeue

Kenyaox  Copue  Huuka

Anosuran
weness

L

I

Muwesod Hepsnas [lerownei  Tpaxew Mayrunnbie
CHCTOM  MEWOK Keng s

PasgenbHonosnbie opraHn3mbil.
OnnogoTBOpeEHME BHYTPEHHEE.

Y camLIOB pa3BnTbl CEMEHHUKN U
0cobObIN opraH — CEMEHHOW MELLIOK,
Kyda camel B nepuoa
pa3MHOXeHNA Habupaet
CEMEHHYI0 XXNOKOCTb, KOTOpas
BbIAENSETCA U3 €0 NOMOBOIO
oTBepCTUA. Bo Bpemsa crnapuBaHus
OH NepeHOCUT e€ B CEMANPUEMHMUK
CaMKW.




|
¥abepheie uenm

BHyTpeHHee CTPOeHHE AGHLIETHHUKA.

Tun xopaoBble
Knacc JIaHUeTHUKHU

PasgenbHononbie opraHn3mbi.
[TorioBble OpraHbl (CEMEHHUKN
N ANYHUKN) NapHbIEe.
Pacnonaratotca B CTeHKax
OoKonoxabepHom NONOCTU U He
NMELOT NOSI0BbIX NPOTOKOB.
Co3peBLUNE NOMNOBLIE KIETKM
Yyepes pa3pbiBbl CTEHOK
NOMOBbIX Xenes BblnagatoT
BHa4ane B OKONoXxabepHyro
NOfOCTb, NOAXBAaTbLIBAOTCHA
NOTOKOM BOAbl U BbIHOCATCS
HapyXy. OnnogoTBopeHue
Hapy>XHoe.



P bl 6 bl = pasgenbHonorblie OpraHN3Mmbl. Y caMoK B rMonocTu Tena HaxoguTcs

BOONbLIOW ANYHUK (UNN 2), B KOTOPOM Pa3BUBAKOTCA UKPUHKU(ANLIEKITETKM), Y CaMLIOB — napa
OJIMHHBIX CEMEHHUKOB. B neprnog pasmMHOXeHNS CEMEHHUKM HanosSTHEHbI rycTon 6enowu

XUOKOCTbH- Monokamun. Monoku cogepxat MUIIJTMOHbI CNepMaTo30nJ0B. [MonoBble
Opr?l-ll-\l NTKNRIRANTAA HANVWY HA ANINITHNIA ATANNHA TAMNA NNMNNRKIM NTRANCTILEM.

MnasaTenbHbi S

. Ny3eipb :

Xenynok ANHHUK

tc. 85. Buympernee cmpoenue oxyms



Knacc npecmbikaroLlmecs

* Y npecMbIKaloLLMXCA KaHanbl
CEMEHHMKOB U SMMHUKOB
OTKPbLIBAKOTCH B KINoOaky.
OnnogoTBOpPEHME BHYTPEHHEE
— NPOUCXOAUT BHYTPHU
opraHnama camku. [ns
obecneyeHunst 3apoabila
nuTaTenbHbIMM BELLECTBAMM
Anua cogepXxart MHOIo XenTka.

v LA OT BHELLUHMX BO3OENCTBUN

— A T ariua 3aLMLLEHbI KOXKUCTOW

Yewyiiyatble npecmbIKaioLHec. oborno4koun, a Yy KPOKOMMOB U

Yyepenax — CKOpsyrnow.




Kfnacc 3eMHOBOAHbIE

Puc. 10. MouenonoBme OpraHbl CaMKH

| — sanuuukH; 2 — aiuesoasi; I — martka; 4 — OTP=30K
NpAMONA KMIIKH; 5 — MOYETOMHMKM W (HAX HUMH) nOo4-
ku (7); 6 — moueBoit NMy3LIPb.

PasgenbHononbie opraHn3mel.

OpraHbl pa3MHOXEHUS CXOAHbI
C opraHamMu pasmMHOXeHUS pbIO.

Y MHOrmMx BuaoB — NorioBow
anmMmopdusm. Y 6ecxBoCTbIX
BWAOOB OMJI0A0TBOPEHNE
Hapy’KHOE, Yy XBOCTaTbIX —
BHYTPEHHEE.

[TonoBble KIeTKkn no TpybvaTbim
NpOTOKaM rnonagatoT B KIoaky,
a oTTyaa BblOpacbiBalOTCS
Hapyxy.



Knacc [Ntuubl

« Y camuoB passuTa napa
ceMmeHHUKoB. OT Kaaoro
CEMEHHUKa NOET TOHKNM
CEMSABbLIHOCALLMN KaHar,
KOTOPbIX BNadaeT B Krnoaky. Y
CaMOK pa3BUT OAVH NEBbIN
SIMYHUK. 3penoe anuo
nonagaeTt U3 sM4HUKa B
ONMUHHBIV U3BUTOU SNLEBOA.
34ecb nponcxoauT
onnoaoTBopeHue. 3aTtem AnLUO,
OBurasicb no sinuesoay,
nocTerneHHo obpacTtaer
oborno4ykamu, nocrie 4Yero
NTUUA ero Hemeas1eHHo
OTKIadbIBA€ET YepE3 KI10aKy.

Movuenonossie opranst camua (A) w camku (B) rony6s; sumsy (A' m B') — cxemsl ux pacnoso-
|

A0pTa; 2 — HAANOUENNHK; § — MpaBas nouxa; 4 — 1esag pouxa; § — MOy JETOMHMK; 6 — ceMenHukH (1eBbift M npammi); 7 — ceMs-
HOcsini Rauaa; 8 — nepwii suunKK; Y — neswit witnenoa; /0 — pyawment npasoro I — xo i oraen 3 2
12 — xao0axa, >




Anua nTuuy KpynHele. CHapy»Xu oHW 04eTbl NPOYHOW CKOPYMNoun, YTOObI
BblAepXXaTb TAXEeCTb HacKXuBatoLlen ntmubl. B ueHTpe HaxoauTcd
LLApO0BbpasHbIN XKENTOK, OKPYXKEHHLIN Xnaknum 6erikom. OH noaseLleH
Ha 0CODbIX 9NAaCTUYHbIX KaHaTMKax. 3apoablll HaXoaMUTCs Ha
NOBEPXHOCTW XenTKa, 1, Korga ntuua npyv HacMxxXneaHUu
nepeBopaymBaeT AnLo OS5 paBHOMEPHOro oborpesa, XXenTok Ha
KaHaTMKax Bcerga noBopadnBaeTcs Tak, YTobbl 3apoablill Okl HaBepxy,
brivke K Teny NTuubl.

obonouka

Crpoenue anua NTUlb.



Knacc MnekonutarLwime

1es
N R I EE 1TF 7770y e
G

Puc. 283. BHyYTpEeHHHE OpPraHbi KpPbICHI:

~— aopra; 2 — cepaue; 3 — nerxkoe: 4 — aunadpparma; 5 — cene-

HKka; 6 — AMYHHNK; 7 — pouxa: & — AAueBon: 9 — mMouesBOl ny-

pe; /10 — cnenasa xumka; JJ — NOAXeNyAouYHas >xenesa; 12 -
xenynok; /3 — nevyeHs.

Pas3genbHonosbie opraHn3mbil.
OnnogoTBOpeEHME BHYTPEHHEE.
XapaKkTepHO XUBOPOXAEHME.
OpraHbl pa3sMHOXEHUSA CaMLIOB
— napa ceMeHHUKoB. X
NPOTOKU — CEMANPOBOAbI
OTKpbIBalOTCS B
MoYencnyckaTtenbHbIW KaHan.
[TonoBble opraHbl cCaMok:

2 ANYHUKA, 2 AnueBoaa, MaTka,
Bnaranuwle. MIx anuekneTku
NMEIOT OYEHb MENKnNe
pa3mMepbl, MO3TOMY He
coaepXxar XenTka.



BepemeHHOCTb — NpoLEecc BHYTPUYTPOOHOTO
pPa3BUTUA 3apoablLLa.

3apobill pa3BMBaETCH B
< ocobom opraHe — maTke. OH
NPUKPENNAETCH K CTEHKE MATKU
nraueHTon. B nnaueHTe

(BpeMEHHbIN opraH) 4epes
NyNOBUHY NPOUCXOAUT TECHOE
COMPUKOCHOBEHNE
KPOBEHOCHbIX COCY0B MaTepu
n 3apogbiwa. K 3apogbilly 3
KPOBW MaTepu NoCTynarT BCe
HeobxoaMMble NUTaTENbHbIE
BeLlecTBa U KNCIopos, a
obpaTHO B KPOBb MaTepu
BblOENATCA NPOAYKTbI
obmeHa.

[nauetra

O6onoyKa 2apoasiwa

3apoasiw MyckyneHan CTeHKa MaTKu

BoiHawmBaHue 3apoAbiia

BHYTPY OpraHu3ma y nAaLleHTapHbiX MAEKONUTAIOLNX.



[ lpoBepKa 3HaHUN

1. Y caMOK KaKuX XXUBOTHbIX pa3BuUT
TOJSTbKO OAWNH SINYHUK N HENAPHbIN
ONWHHBIN anueBon?

a)uyepsu; 6)NTULbI; B)MnekonuTarowme
2. PasButue 3apoablia NponcxoanT B
MaTke y: a) NTuu; 6) HacekoMbIX;

B) 3€eMHOBOAHbIX; I') MI1IEKONMUTAaKLLMNX
3. lepmadpoantamm ABns0TCA:
a)Kpyrrble Yepsu; 6)NSIOCKMe YepBy;
B)HAaCeKoOMbI€; I)3eMHOBOOHbIE

4. Hapy>xHoe onnogoTBopeHue
XapakTepHo ans: a)pbl6; 6)nTry;
B)NpeCMbIKaoLLNXCA; ) HACEKOMbIX

5. KaHarnbl CEMEHHUKOB U SUYHUKOB
OTKPbIBAIOTCA B KNOAKy y:

a)nnockux Yyepsen; 6)3eMHOBOOHbIX;
B)MIIEKONUTAOLWMX; I)pakoobpasHbIX

6. BnepBble rnosnosasi cucrema
BO3HMKaET Y:

a)4fIeHNCTOHOrMX; 0)NNOCKNX YepBewn;
B)KPYIbIX YepBEW; I)MONIKCKOB
7. BHyTpeHHee onnogoTBopeHne

XapaKkTepHO ONS: a)3eMHOBOAHbIX;
0)NaHLETHMKOB; B)4NEHNCTOHOIUX; I)pblO

8. K>XeHCKMM ronoBbIM OopraHam He
OTHOCUTCA:

a)ANYHUKN; O)anuesonbl;
B)CeMAnpoBoAbl; r)MaTka

9. CrioXxHble 6enkoBble 0D0MoYKY,
3awmuiaroLme 3apoablil, BO3HUKIIN Y :
a)4IEHUCTOHOIMX; B)NNOCKMUX YepBeEN;
B)KOJSIbMaTbIX YepBen; I)NnaHLETHUKOB

10. B aBontoymoHHOM nnaHe bonee
NporpeccuMBHbIM OKa3anocsk : a) becnonoe
pa3MHOXeHUe; 6)NofoBoe pasMHOXEHNE.



1.0

3.0
4.a
5.0

CamonpoBepkKa

6.0
7.B
3.B
9.a
10. 6



PazButue XXUBOTHbLIX C
npeBpaLweHemMm u 6es
npesBpaLweHun



3agaym ypoka

 [1aTb NpeacTaBneHne 06 MHANBUAYyarnbHOM
pPa3BUTUM

* [lo3HAaKOMUTLCS C pa3BUTUEM XKNBOTHbIX C
npeBpaLleHnem n 6e3 npeBpaLleHUs

 CdhopmunpoBaTh NMOHATME O METAMOPO3E,
nokasaTb ero npucnocodunTENbHYIO POsib B
YXN3HU XXUBOTHOIO



Kakoe OTHOLLUEHNE NMEET PUCYHOK K Teme?




3aragka

PacTy yepBaKomMm,
[lnTarocb NMIUCTKOM,
[loTOM 3acbinato,
Cebs obmoTalto,

e eM, He MNSXY,
-enoaBuXXHO BULLLY,
o Tennon BECHO
A BHOBb OXuBato

M, KaKk NnTUYKa, nopxato




OMNPEOEJIEHNE

y

‘MeTaMOEQO — 3TO

rmybokoe npeobpasoBaHMe  CTPOEHUS
opraHm3ma (nnu otaenbHbIX ero opraHoB),
npoucxogdallee B xode vHOAMBMAOYyanbHOrO
Pa3BUTUA.

*Bbly4YnTb HAN3YCTb !



OTO HAOo0 NoHMMaTb!

* JKMBOTHbIE, Y KOTOPbIX JIMHMNUHOHHbIE WU
B3POCJiblE 0Ccobu NoxXoxu, Pa3BMNBAlOTCAH

be3 npespawieHus.

Y  Opyrux  KMBOTHbIX  Habntogaetcs
MeTamMmopd0o3, Unn pasBuTue

C rpespauwjeHuemM.



Kakne ctagum passutmus NnpoxoauT

b6abouka?
N— — Kykonka

B3pocnoe
Hacekomoe



Passutmne

HeobpaTmbin, HanpaBrieHHbIU
npouecc KOJfin4eCTBEHHbIX W
KayeCTBEeHHbIX N3MEeHEeHUN
OpraHN3MoB C MOMEHTa poXaeHus
OO ero cMeptu. ... ,

ANL0 %%

) JINYUHKHN
TN ¢ o
B " '\/x’/)“ T’MTI‘KW,
(of L (e 0
2

 KyKornka



PasButne HacekomMblX




Linkn pa3Butua n4yenol

Queen lays wWorker feeds Larva reaches Worker seals Larva becomes Adult bee
eqy in wax cell hatched larva full growth cell a pupa leaves cell

© Microsoft Corporation. All Rights Reserved.



3adlOMHU

 Ecnu B uukne Pa3BNTUA OPraHnN3mMa
NMPUCYTCTBYET CTaANA KYKOJIKN, TO TaKOe
Pa3BNTUE HA3bIBAlOT PA3BUTUNEM

* C NOJIHbIM NpeBpaLLEHNEM.
* Hanpumep: 1.baboyku

. 2.Maunckmm xyk

. 3.I'Nyena



‘PASBUTUE C
HEMNOJIHbIM
[NPEBPALLERVEM



Pa3BuTue Ky3HeuukKa

. Bapocnas
ocobb

AMYHMHKH
‘ . - —

B3pocnasa ocobb

W

-——

ANLIO * MTMYUNHKA




PA3BUTUE NATYLLKA

uKpa;
BbIX0OA rONOBACTUKA U3 UKPUHKWU;

roN0BacTUK C Pa3BUTbIMU HAPYXHbIMK Xabpamu;
roN0BaCTUK C BHYTPEHHUMM Xxabpamu;
nosiBNeHue 3alHUX KOHeYHOCTEN;

nosiBNeHue nepeaHunx KOHe4YHOCTen;
paccacbiBaHuMe XBOCTa;

BbIXOA4 Ha CyLly



Pas3Butne HacekomblX.

Tema: Taner pazBHTHA HaCeKOMBIX.
Pa‘mmne HaCeKoOMEIX

C momaeiM MeTamopdozom. C HermomHBEIM MeTaMop h030M.
Hingo Himo
v
Jhrynaka Jhrynska
Kyxonxa HUmaro

Hnaro



HoBoe noHaTue

*/IMa2o — rnososo3perias
cmaousi HaCeKoMbIX Usu
830C/10€ HaCeKOMOe.



* Y NMI0CKMX NapasnTNYeCcKnx YepBen
nPONCXoaunT

Pa3Butne c MetamMopdo3om
NpW yCroBUU CMEHbI XO351I1Ha.



Linkn pasBntusa oOblubero LenHs

Mo nodoi 1 B3apocasti
SNIEHMOYHbIU AEHMOYHbIU
Yepes Yepes

My3sipyamas £ - '.f-"
popma /-

Yenosex cvedaem
HedocmamoYyHo NpoBapeHHoe

HuweyHux

HHyucmupoB8arHsil N€HMOYHbIU
Yepes Bsidenumensrell
\

/ . KaHan

llonepeyno-nonocamasn
/ MycKynamypa CemenHuKu
llonoeoe omeepcmue

/ Mamra~-
\ ﬂpoaﬂomuda paspywaemcs Queona :
( Lecmurpioyreli o Auyrnux
N/ 3apo0siw vya

Menesa, npoldyyupyrowa

e
@ Menesa,obpasywwasn HENMOK -
obosa0yxy AdYa X 1

3pesnsie npo2aomudel ‘

8b61X00AmM C PexanuamMu 4enoeexa

KposeHocHsil & Huweyrux

cocyd, ‘ :
no Komopomy 3apodsiw nonadaem 8 Melwybl



Livkn pa3Butus NeyeHOYHOro
coCasibLMKa

NOAOBO3PEAAs, 6

(popma

B NeYeHu
XUBOTHOTO

MHLUMUCTUPOBAHHARA

Qpaae AMYMHKA

HOBOE MNOKOAEHUe
cB0BOAHOMNAABAIOWN
AMUYMHOK

cBobBoAHONAaBawWas
AMYMHKA

passuTue
_-’/}'M‘JMHKM B TeAae
NPOMEXYTOUHOTO
X03AUHA —
MaAOro
NPyAOBMKa




MoHATUSA

[ IpOMEXYTOYHBLIN XO3ANH

eOKOHYaTENbHbIN XO34UH



BbibepuTe npaBusbHble YTBEPXKOEHUS

1. OgHOWM U3 cTaanmn pasBUTUS Ky3HEUMKa SBIAETCH
KYKOIKa.

2. K rpynne HacekoMbIX ¢ NOMHbIM NpeBpaLleHneM
OTHOCAT >KYKOB.

3. [NpeBpalleHne NMYnHKN BO B3POCI10€e HAaCeKOMOE
Ha3blBaeTca MeTaMmopdo3om

4. ANUo- NMYNHKA- maro. OTO CTaaun pa3BUTUA C
HEeNOJTHbIM NpeBpaLLEHNEM.

5. JINUNHKM KY3HEUYMKOB MOXOXXN HA CBOUX pOoaUTENEWN.

6. K rpynne HacekoMbIX C HEMOSTHbIM NMpeBpaLleHneM
OTHOCSAT M4yen.

7. llnunHka 6aboykn- ryceHmua.



[ lpoBepKa- BbiICTaBNEHNE OLIEHKN

1. -

I an-ll-E)COB-«5»
6 RrifocoB- «4»
4 fnfoca- «3»
3 Anfoca- «2»
6. -
1.







