JleKuia 4. PO3MHOXeHHA Ta
PO3BUTOK

1. HecTtaTteBe pO3MHOXeHHA

2. CtateBUM npouec

3. OHTOreHes

4. NoctembpioHaNbHUN PO3BUTOK TBAPUH



Po3MHOMEeHHA — NpUTaMaHHa BCiM }KMBUM iCTOTaM BNACTUBICTb BiATBOPEHHA cobi noaibHumx,
3aBAAKM YoMy 3a6e3neYyroTbCA HEMEePEepPBHICTb | CNaAKOBICTb XKUTTA.
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Hecmameese pO3MHOMEHHA 34iACHIOETLCA 33 AOMOMOTrO0 NOOAMHOKMX COMATUYHUX
(HecTaTeBUX) KNITUH. HecTtaTteBe PO3MHOXKEHHA MOXKE 3iMCHIOBATUCL PISHUMMU LUASXAMMU:
NOAINOM Y/ BPYHbKYBAHHAM KNITUHMN.

A - NO340BXHi NOAIN AXKIYTUKOBOIO
HaMNpPOCTILWOro (eBriexHun);
b - nonepe4yHnn noain iHpy3opii;



Y BUNaaKy 6pyHoKy8aHHA Bif, BEINKOT (MaTePUHCBKOIT) KNITUHU BiAOKPEMIIOETLCA MEHLLA

(nouipHs).
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BezemamueHe po3MHOMeHHA (OKpeMni
BMNAZ0K HECTAaTEBOrO PO3MHOXKEHHA)
3AiMCHIOETHCA LW/IAXOM BiAOKPEMIEHHA BiA,
MaTEPMHCBKOTO OpraHiamy 6araToKNiTUHHUX
4yacTuH (Hanp., BereTaTMBHMX OPraHis).




baraToweTMHKOBMI YepB — A0AEKALLEPIA MOXKe
pO3MagaTUCb HAa OKPEMI CErMEHTH, AKi crepeay
NOYMHAOTb pereHepyBaTn roN0BHUM BiaAin
4yepBa, a 33a4y — XBOCTOBUMN.

Poasurtox woamx 0cobnm
( 2 OXPOMME COrMenTIn




Cmamesuii npoyec — NOEAHAHHA B KNiTUHI reHETUYHOTO MaTepiany ABOX Pi3HMX OCOOUH. BiH
3M1INCHIOETbCA Y popmax KoH'torauii abo Konynauii.

KowH’ro2ayia — 3aranbHa Ha3Ba KiIbKoX $OpM CTaTEBOrO NPOLECY, AKi cnocTepiratoTb y
6aKTepin, BogopocTen, rpnbis, Aeskmux HannpocTiwmnx (iHdy3opint). B iHPy3opin KoH'torauia —
npouec, Nig Y4ac AKOro ABi KNITUHM TMMYACOBO CMOYYaOTbCA MiXK CODOIO | B NEBHUX AiNSAHKAX
iXHi umTonNa3mu 3’eanHytoTbeA. Micna uboro BiAOYBaETbCA OOMIH rEHETUYHMM MaTepiaioM.




Konynsayia — npouec 3/11TTA ABOX rameT. 3/IMTTA ABOX OAHAKOBMX 3a By40BOIO rameT Mae
Ha3BY i302amif (AeaKi BOAOPOCTi, HaMNPOCTiwWi Tow). YacTiwe BiabyBaeTbCA NpoLEC 3UTTA
4O/10BiYOI Ta XKiHOYOI rameT, AKi BiApi3HAIOTbCA 332 GOPMOIO, pO3Mipamn Ta 0cob6IMBOCTAMMU
6ynosu (aHizo2amia, abo eemepozamisn). AKLLO KiHOYa cTaTeBA KAITUHA (ANULEKNITUHA)
BE/IMKa, HEPYXOMa, a Yo/10Bi4a (cnepmaTo30ia, cnepmiin) 3HayHo ApibHiwa, To Taka popma
aHi3oramii mae Ha3By oo2amii (BCi 6araToOKNITUHHI TBAPUHWN, BULLLI POCAUHWN, AeAKi rpubu).



Pi3HOBMAOM CTaTEBOrO PO3MHOXEHHA € NapmeHo2eHe3 — NpoLuec PO3BUTKY OpraHiamy 3
He3anniaHeHoi ANUEKNITUHN. PO3pi3HAOTL NapTeHoreHes3 obniratHmi (0608’A3KoBMIA) Ta
dakynbTaTUBHUN (HE06OB A3KOBUN).

3a 0bs1iecamHo20 napmeHozeHe3y ANLEKNITUHN 34aTHi nLLe A0 NAapTEHOreHETUYHOro PO3BUTKY.
ANUEKNITUHA NOAINAETLCA AAOYN ABI iAEHTUYHI KNiITUHU 3 0AHAaKOBMM Habopom XpOMOCOM,
3INTTA AKUX NPU3BOANTDL A0 PO3BUTKY 3apOoKa 3 MOBHUM HaboOpoOM XpoMoCoM

3a paKynbmamueHo20 napmeHo2eHe3y MOXJANBUIN PO3BUTOK HOBMX OPraHiamis, sK 3
3anNigHEeHUX ANLEKNITUH, TaK | NapTeHOreHeTUYHO (padvkn-gadHii, nonenunui Towo).
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Y TBapWH 3annigHEHHA MOXKe OYTU 30BHILLHIM | BHYTPILLHIM.

308HIWHE 3anniOHeHHsA, AKe BiAOYBAETLCA NO3a OPraHaMM CTaTEBOI CUCTEMUM CaMKMN,
npMTamMmaHHe, B OCHOBHOMY, MELLKaHLUSAM BOAOWM (baraToweTUHKOBI YepBU, ABOCTY/IKOBI
MOJIFOCKM, PIYKOBI PaKW, rONIKOLWKIpPi, NaHUETHUKU, KICTKOBI pnbu, 3eMHOBO/HI), @ TAKOX
NEeSKMM Ha3eMHMM TBapMHaMm (40WoBi YepBu, AesKi NnaByKonoAdibHi ToLwo).

BHympiwHe 3anniOHeHHA BiAOYBAETLCA B CTaTEBUX LUNAAXAX CAMKK, BOHO NpUTaMaHHe
6iNbLIOCTIi HA3eMHUX TBAPUH (NNOCKI, KPYrNi YepBU, YEPEBOHOT MOJIFOCKM, KOMaXW,
6araToHIXKKKM, NNa3yHKU, NTAaXK, CCaBL,i), a TAKOXK AEAKMM MeLLUKAHLUSAM BOAOWM (aeAKi
paKkonoAibHi, XpALLoBi pubu ToLLo).




Y 6araTbox TBapMH CNEPMaATO30iAN BUBOAATHCA 3@ MEXKi YOJ/I0BIYOro OpraHiamy B
cepeavHi cneujianbHOro mixypua — cnepmamodghopy (YUNeHNCTOHOTI, KiibYacTi YepBHy,
MOJIIOCKM). B TaKoMy BMNaAKy camelb BBOAUTb cnepmaTodop besnocepeaHbo A0
CTaTEBMUX W/IAXIB CAMKUN, NPUKNEIOE cnepmaTodop A0 NEBHOI AinAHKW ii Tina, abo

BiAKNaAa€ Ha cybcTpaT, Ae CaMKa 3HaxoAUTb cnepmaTodop i CAaMOCTiMHO NPOBOAUTL
3annigHeHHs.




ApobiHHA — pAa NOCNIAOBHUX MITOTUYHUX NMOAINIB 3UTOTN abo NapTeHOoreHeTUYHOoI
ANUEKNITUHN, 33 AKOTrO YTBOPEHI KNiTUHU (610cmomepu) B iHTepPasi He POCTYTb | TOMY iX
PO3MipU 3MEHLIYIOTBCA NICNA KOXKHOMO NoAiay. AKWO 3Urota Ma€ HeBENUKY KiNbKiCTb NOXKMUBHUX
PEYOBMH, AKi po3noaineHi 6inbl-meHLW PiBHOMIPHO TO BiabyBaeTbCcsl moeHe OpOobiHHA, 33 AKOTO
3MroTa NOBHICTIO NOAINAETbCA Ha 6BaacTomepun. BoHo moxke byTn piBHOMipHUM abo
HEepPiBHOMIPHUM. 3a piBHOMIipPHO20 OpobiHHA BhacTomepun, AKi YTBOPUINCA, MatoTb NPNBAN3HO
OAHAKOBI PO3MipK, a 3a HEPIBHOMIPHO20 — NICNA KOXKHOIO NOAINY BUHNKAOTb BE/INKI Ta Mani
6nactomepu. AKWO *KOBTKA B 3UroTi 6araTto i BiH 3aMmac 6inbluy ii YaCTUHY, TO CMOCTEpIratoTb
HernosHe OpobiHHA, 33 AKOTro NOAINAETbLCA HE BCA 3Ur0OTa, a /IMLLE NeBHa il YacTUHa.

Henoexe gpobiHHA Moexe apobinuA
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Micna yTBOpeHHA 6acTynm NOYNHAETLCA 2acmpynAayia — npouec opMyBaHHS ABOLLIAPOBOTO, a
3ro40oM i TPMLLAPOBOro 3apoaKa —2acmpynu. YTBOPEHHA racTpyim MOXANBE PISHUMU
cnocobamu, 3 AKMX HaMMOLIUPEHILWWMMK € BNIMHAHHHA (iHBariHauia) Ta imirpauia. IHeaziHayia
3[iNCHIOETLCA WNAXOM BNMHAHHA YacTUHM Bractogepmum Bcepeanny 6nactynu. Mpu ubomy
YTBOPIOETHCA ABOLLUAPOBA racTpyna, Wapu KNITUH AKOI (30BHILLHIN — eKmoOdepma Ta BHYTPILLHIN
— eHmoodepma) OTPMMaIN Ha3BY 3dPOOKOBUX AUCMKIB. Y NoAaNblLIOMY 3 3apPOAKOBUX INCTKIB
BUHUKAIOTb BCi TKAHUHM | OpPraHu AOPOCN0i OCOOUHMN.
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[TepBMHHWUI POT, AKMN BUHUKAE Ha CTaAii racTpynm, 36epiraeTbca y 4OPOCINX He 3aBKAan. Y Tak
3BaHMUX BTOPMHHOPOTMX TBAPUH (FONKOLLKIPIi, XOpA0Bi TOLLO) Ha MOro Micui BUHWUKAE aHaIbHUM
OTBip, @ HA NPOTUNEKHOMY KiHL,i Tina YTBOPHOETbCA 3a/IMOMHA, LLO CNO/YYaAETHCS 3
KMULEYHUKOM; a il OTBip HAa NOBEPXHiI MA€E Ha3BY BTOPUHHMUI POT.




Mip yac racTpynauii BindbyBaeTbca dughepeHyiayia KnimuH — BAHUMKHEHHA BigMiH Y ix byao0Bi Ta
dyHKUiaxX. B noganbwiomy BiabyBaeTbca 2icmoaeHe3 — CyKyrnHicmo npouecis, AKi
3a6e3ne4yyromb 8 OHMoz2eHe3i 6a2amoKAiMmuUHHUX Op2aHi3mie hopmyeaHHS, iCHY8AHHA ma
8i0MeopeHHA Pi3HUX MKAHUH.

Y TBApPMH YCi TKAHUHM Pi3HUX TUNIB PO3BMBAKOTLCA 3 NOXIAHMX PiI3HUX 3aPOAKOBUX NUCTKIB (EKTO-,
eHTO- Ta Me304epMMu).

Op2aaHozeHe3 — npoyecu hopmyeaHHA 3a4amKie op2aHie ma iXHboi nodanbwoi
ougepeHyiayii 8 x00i iHOUBIOYyanbHO20 PO38UMKY Op2aHi3mis. BiH 34iNCHIOETbCA OAHOYACHO 3
rictoreHe3om, 60 B YTBOPEHHI NEBHOI0 OpraHy 6epyTb y4acTb Pi3Hi TUNKW TKAHUH Ta KAITUHHUX
eNleMeHTIB.

Ekmodepma fae No4YaToOK enigepmicy Ta MOro noxigHum (LWKipHi 321031, 3A6pa Ta LWKipHI
NereHi), nepeaHbOMY Ta 3aJHbOMY BiadiflamM KULLIEYHUKA, HEPBOBI cUCTEMI TOLWO).

Me3odepma dopmye M’A31 ONOPHO-PYXOBOTrO anapaTy, KiCTKOBUIN CKeJIET, CNOJIY4YHY TKAaHUHY,
AKA 3aMOBHIOE MPOMIXKKU MiXK BHYTPILLHIMN OpraHamm NAOCKUX YepBiB Ta MOJKOCKIB, BUCTUNKY
8MOPUHHOI MOPOHCHUHU (Yes1oMy), OpraHn KPOBOHOCHOI Ta CTaTEBOI CUCTEMM.

EHmoodepma 3abe3nevye GopmyBaHHSA CTIHOK CEPeaHbOro BiAAiNy KULWEYHUKA Ta TPaBHUX 33103
(neYiHKK, NiaWwAyHKOBOI 3271031, renaTonaHKkpeacy).
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Mocmemb6pioHanbHUli pO36UMOK MBAPUH
TPUBAE NicnA HapoAXeHHA abo Bmxoay 3
060N0HOK, WO BKPUBAOTb 3aPOAOK, Ta
3aKiHYYETbCA, KOIN OpraHiam HabyBae
30aTHOCTI 40 PO3MHOMKEHHA.

BiH moke byt npammnm abo HenpamMUMm.

3a NpAMO20 pO38UMKY LLLOMHO HAapPOAXKEHA
TBAapPMHa 3araom Haragye gopocny. Mpammi
PO3BUTOK BiabyBa€ETbCA BHACNI 40K
embpioHizayii — aBnwa, Konn embpioHabHUN
nepiog NOAOBXKYETLCA 32 PAXYHOK XUBJIEHHA
eMbpioHy pecypcammn MmaTePUHCBKOTO
opraHiamy abo 3anacHUMKU NOXKUBHUMMU
pevyoBMHamu amua. NMpouec NoABM Ha CBIT
TAKOro 3apoKa MAE HA3BY CrIPABHHLO20
HCUBOHAPOOMHEHHA.

AKLWO pO3BMUTOK 3apoaKa BiaOYBa€ETbCA 3a
PaXyHOK 3aMaCcHUX MOXXUBHUX PEYOBUH ANLSA
BCEpeaNHI MAaTEPUHCbKOIro OpraHiamy, i
3apOJ0K 3Bi/IbHAETLCA Big ANLEBUX 0OONOHOK
LLLe B XKIHOUYMX CTAaTEBMX NPOTOKAX, TO TaKe
ABULLE MA€E Ha3BY AUYEHUBOHAPOOH(EHHH.
AKLLO X PO3BUTOK 3apoaKa A0 HAaPOAKEHHA
BiAOYBAETLCA B AML NO33a MaTEPUHCbKUM
ODraHI3MOM — e SUUeHODOOHCeHHS




Henpsamuli po3eumok, abo memamopgho3 noB’si3aHNI 3 MNOOKMMM 3MiHaMK Bya0BHU
OpraHiamy, 3aBASKM AKUM JINYMHKA NEPETBOPHOETLCA Ha AOPOCay 0cobuHy. MNpouecu
meTamopdo3sy BiabyBatoTbCA B KisibKa NOCNiA0BHMX eTaniB (pa3). Ha KoxHOMY 3 LMX eTanis
TBAaPMHA XapPaKTEPU3YETbCA NEBHMMU 0COBAMBOCTAMM BYA0BU Ta KUTTEBUX QYHKLIN.
Hanpuknapg, B pO3BUTKY KOMax BUAiINAOTb da3un AnUa, TMYMHKK Ta A0POCA0T KOMaxu (imaro)
(pO3BUTOK 3 HEMOBHUM nepemeopPeHHAM, Hanp., Y KNonis, 6aboK, TapraHiB, NPAMOKPUINX,
BoLwen) abo AnNLUA, AMYMHKK, IA/1IEYKKU Ta iMmaro (PO3BUTOK 3 MOBHUM NepemeopeHHAM, Hanp., y
METE/NNKIB, KYKiB, NePeTUHYACTOKPUAUX, BAix).
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I1#ne Jlopocna Sine Panns ITisas JIaneyxa
KOMaxa AMYMHKA JHYHHKA
(imaro)

Poasutok 3 Henosuum NEPETBOPCHHAM PoasuTok 3 nosuum NEPETBOPCHHAM



