Tema 3anaTusi: duioreHes U OHTOreHe3 NMTHII.

Hean: popMupoBanue 3Hanni 00ydaromuxcsi 0 GUIOTeHe3e U OHTOTeHe3a MTHII,
PacCKpBITh OCOOCHHOCTH Pa3MHOKECHHS ¥ HHIAUBUIYATBHOTO PAa3BUTHUS TITHIY

3amaum:

« TPOJODKUTH (POPMUPOBAHHUE TIOHATHS O BOCITPOU3BOJICTBE, OCHOBOH KOTOPOTO
SIBJISICTCSI Pa3MHOKCHHUE;

. TI0O3HAKOMHTH YUAIIUXCS C PA3BUTHEM IITHII, YCTAHOBUTH OMOJIOTHYECKYIO POJIh
Pa3MHOXEHUS B KU3HHU IITHII;

« TIO3HAKOMHTH YYaIIUXCS CO CTPOSHUEM SIUII ITTHII.

« TI03HAKOMHTH C TUITAMH PA3BUTHS NTCHIIOB.

Tun 3anamus: HN3Yy4YCHHC HOBOT'O MaTcpuralia.

Xoa 3aHATHSA

3npaBcTBYiiTe pedsra. Ha mponuiblx 3aHATHSAX MBI C BaMU IO3HAKOMHWIIMCH C
OCOOEHHOCTSIMU BHYTPEHHErO0 CTPOCHMSI NTHIIBI, CO CTpOeHHEM, (OpMUpOBaHHEM WU
pasButHeM sitia. W Tak, Mbl y3HaNU, 4TO SHIA TOBOJBHO MPOCTHI IO CBOEH CTPYKTYpE,
OJIHaKO 00JIaJJal0T BECbMa HEMPOCTBIM CTPOCHHEM, OOYCIOBJICHHBIM HEOOXOAMMOCTHIO
dbopMHpoBaHUsl TOAXOAAIIEH Cpenbl Ui CyIIeCTBOBaHUS Oynymiero nreHma. Sifino
ABIIETCS OINpPENENICHHON Karcylol, obecrneynBaronieil pa3BUuTie HOBOTO OpraHu3Ma: B
HEel JIOJDKHBI COXPAHSIITHCS CTPOTO ONpeeeHHbIC TapaMeTphl TeIla U IPyrue yCIOBUs,
KOTOpBIC TPEOYIOTCS JIJIs YCIENTHOTO (DOPMHUPOBaHHMS 3apOIBIIIA.

CeronHst Mbl C BAMH TIO3HAKOMHUMCS C (DUIIOT€HE30M M OHTOTEHE30M MTHull. YTo ke
Takoe QuioreHe3? @uioreHes MpeaAcTaBiIsieT COOOW HCTOPUUYECKOE PA3BUTHE KUBBIX
opranu3MoB. [Ipu »>TOM mporecc HBONIONUU OyIeT paccMaTpPUBATHCS B Ka4eCTBE
OTPOMHOI0 KOJIMYECTBA JIMHUK T'€HETHYECKOr0 Xapakrepa. HacTp 3TUX JIMHUU BCE €Il
pa3BHBAETCs, & HEKOTOpHIE YKe
JAaBHO WCYE3NH B PpeE3yJbTare
BBEIMUDAHWSL.

Cetiyac Ha 3emJie ITULEI U
MJICKOTTUTAIOIIUE - CAaMbIe
BBICOKOOPTaHN30BAaHHBIE KIACCHI.
OTHOCSITCA OHHU K BBICIIUM
MMO3BOHOYHBIM. B oTiimume ot
CBOMX IPEAIICCTBEHHUKOB

KU3HEHHBIE MPOLIECCHl Y NITUIL U
MJICKOMUTAIOUIUX TPOTEKAIOT
OY€Hb MHTEHCHUBHO, OHU COXPAHSIOT MOCTOSHHYIO TEMIIEpATYpy Tesa, KOTopas He
3aBUCUT OT TEMIIEPATYPHI OKPYKAIOIIECH Cpebl.



[ITuup - BETBb NIPEBHUX PENTUIMM - UMEIOT OOJIBIIOE CXOJCTBO CO CBOMMH

npeakamu. Kak u penTwinu, OHM SIMIEKIaayIINe, 4acTh KOHEYHOCTEH WX TMOKpHITA
Yenryeid, UMEI0T KJIOaKy, HO B OTJIMYHME OT PENTWIHN TEJIO WX MOKPBITO TEPhIMH.
Temneparypa ux mnoctosiHHas. ['pyaHble KOHEYHOCTH MPEBPATWIMCHh B KPbUIbS, CTAJIO
BO3MOXHBIM MEPEIBUKEHUE B BO3IYIIHON Cpeie WU 10 Boje. YenocTu noTepsiu 3y0sl,
npeo0pa3oBaIKCh B KITIOB.
Kiacc ntun upesBeivaitno paznooopazern. OH nojpaszaensercs: Ha OECKUIEBBIX, KHIIEBBIX
(umeromux rpebeHb TPyAUHBI) U MUHTBUHOB. U3 20 OTpsIOB KUJIEBBIX NTHI] JOMAITHUE
MpUHAJJICKAT TOJBKO K JIBYyM OTpsiiaM: KypuHble (Kypbl, UHJIEWKH) U T'yceoOpa3HbIe
(rycu, ytku). OnHaKO ¥ B HacTosiiee BpeMs MPOLECC OJOMAUTHUBAHUS MPOJ0KACTCS.
[losiBunmuchr  Qepmbl, B KOTOPBIX pAa3BOASAT [IIIyXapeW, Mepeneaok, KyporaTok.
llenenanpaBieHHoe pa3BeneHue ux TpeOyeT wu3ydeHuss MophodyHKIIMOHATIBHBIX
O0COOEHHOCTEW CTpoeHMs. OTH 3aJaud CTOAT cedvac nepen MopdonoramMmu U
¢uznonoramu. Camble ApeBHEHIINE MIIEKONUTAIOMINE - OJHOMPOXOJHBIE (€XHIHA,
YTKOHOC) €Ille UMEIOT MPU3HAKU, CONMMKaloue ux ¢ penTwimsimMu. Kak u pentuinu, oHu
UMEIOT KJIOAKy, CaMKa OTKJajbiBaeT siina. [lepexoqHbMU BUJIAMU K KUBOPOKIACHUIO
ABIIIOTCS] CyMUaThIe.

OnTorenes - WHAMBUAYyaJIbHOE  pa3BUTHE OCOOHM, COBOKYIHOCTH €€
npeoOpa3zoBaHUl OT MOMEHTa MOSIBICHHS 3UTOThl 10 rudenu. OHTOTeHe3 00YCIOBIICH
peanuzanuell HacleICTBEHHOUW MH(OPMAIMU 3UT0ThI, KOTOpas MOJydyeHa OT POIUTENCH.
Pa3BuTue opranuzma o0yclIOBIEHO JI€IEHUEM KIIETOK, KIETOUHOU AuddhepeHIupoBKOi U
Mopdorenezom. Pa3Hble THIIBI TKaHEW MHOTOKJIETOYHOIO OpraHM3Ma BO3HHUKAIOT B
pesynbrate AuddepeHuaibHON IKCIPECCUU T'eHOB KJIETOK ¢ M3HAYaIbHO OJIMHAKOBOM
JIHK.

SInexnaaHpl  THUII OHTOTEHE3a
HaOMIOMaeTcsl y penTWINi, NOTUIl U Mepuoab! OHTOreHesa:
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STUIICKIIETKH KOTOPBIX OOTaThI KEITKOM.

3apom>nu TaKUX BHJOB PAa3BUBACTCA

BHYTpU fiilla; JIMYUHOYHAA CTaaMs
OTCYTCTBYET.
[lutanue 3apoppimia  oOeCIEUYUBAET
xenTok. ColepKuMoe siiia OKpYKEHO
JIBYMsSI MOJCKOPJIYIIKOBBIMU
000JI09KaMu, BHYTPEHHEH M HAPY>KHOM.
Cuapyxu Haxoautcs ckopirymna. [locne oTKiIaaku sina Ha ero TyroM KOHIE MOCTENEHHO
oOpasyeTcst BO3yIIHAsl Kamepa.

Temnepb maBaiiTe paCCMOTPUM MEPUOIbI OHTOTeHE3a JIF000 BU MHIANBUIYATbHOTO
Pa3BUTHUS Y MHOTOKJIETOYHBIX KUBOTHBIX IPUHATO JICJINTH HA JIBA NIEPUOJA:
IMOPUOHAIbHBLIL U ROCMIMOPUOHATILHBLIL.



OMOpHOHATBHBIN MTEPUO HAUYMHAETCS C OIUIOA0OTBOPEHHUS U IIPEACTABISET
coboii mporecc GOpMUPOBAHUSI CIIOKHOTO MHOTOKIIETOYHOTO OpraHu3Ma, B KOTOPOM
MpECTaBICHbI BCE CUCTEMbI OPTAHOB.
3aKaHYMBAETCS STOT NEPHUO]T BBIXOJAOM JIMYUHKHU U3 CBOMX 000JI0UYEK (MPU TUUYUHOUHOM
TUIIE OHTOTE€HE3a), BHIXOJIOM 0COOM U3 siflla (MpH SIUIEKIaTHOM TUIIC) WU POKICHUEM
0co0u (Mpu BHYTPUYTPOOHOM THIIE).

IocToMOpHOHANBLHBIA NMEePHOA HAUYMHACTCS C 3aBEPIICHUS IMOPHOHAIBHOTO.
OH BKIIIOYaeT B ce0s MOJIOBOE CO3PEBAaHME, B3POCIOE COCTOSIHHME, CTapeHHe, KOTOpOe
3aKaHYMBAETCSl CMEPTHIO.

B pesynbraTte OMmIoA0TBOPEHUS TaIUIOUJIHBIC s/Ipa TMOJOBBIX KIETOK CIEpMaTo30uja U
SIUIEKJIETKU CIIMBAIOTCSA. Tak BO3HUKAET OJHOKJICTOYHAsI CTaJusl Pa3BUTHSI OpraHU3Ma -
3UT0Ta, KOTOpasi COACPKUT TUTIOUIHBIN HAO0p XPOMOCOM.

3urora sIBJISIETCSl HA4aJI0M HOBOTO opranu3Ma. OHa JeIUTCSI MUTO30M.

VY nruir opraHaMu pa3MHOXKEHHUSI CIy)KaT: Y CaMIIOB - CEMEHHHMKH ,a Y CaMOK-
sudHUKA. OT CEMEHHUKOB OTXOMAST CEMSIPOBOJIbI, OTKPBIBAIOIIUE B KJIOAKY. Y CaMOK
UMEETCSl TOJIbKO OJIMH JICBBIM SIMYHUK. DTO CBS3aHO C TEM 4YTO 4Yepe3 Y3KUW Ta3
BO3MOXKHO TOJBKO TEpeaBUXKeHHWe oJHoro sina. OIioloTBOpeHHe BHYTPEHHEE.
Co3peBmias AMLEKIETKA MONAAaeT B AileBold. CTEHKU AileBOAa NPOTAIKUBAIOT SUIIO B
CTOpOHY KJoaku. [Ipu mepeaBuKeHUN OHO MOKpBIBAETCS AMIEBBIMU 00010uKaMu. Sifo
NONaJacT B KJIIOAKY U OTKJIA/IBIBAETCS HAPYXKY.

PaccMmoTpum Teneps crpoenue sina. OHO UMEET MPABMWIbHYIO SHIEBUIHYIO (popmy.

AMLeKTafgHbIM TUII OHTOreHesa JAN0 uMeeT JiBa KOHIA: Tynoﬁ 1
3a0CcTpEHHBIA. CHapYyKU OHO OJIETO
Cropiyna MPOYHON CKOpIynou (momgymaire,
O6anovea 7 3auem?). Bro6aBok
CBEKECHECEHHOE S0  MOKPBITO

Boagywaan OaKTEpUITHTHON KYTHUKYJIOH,

Kamepa

MPENSATCTBYIOMIEH MPOHUKHOBEHUIO
= 9yKEPOJHBIX  MHKPOOPTraHH3MOB
yepe3 CKOpJIYHOBbIE MOPHI BHYTPb
Anua.

B nentpe sifiia HaxoguTcs mapooOpa3HBIN KEITOK, OKPYKEHHBIM OenkoM. bemok
SABIIICTCS WCTOYHUKOM BOABI it sMOpuwona. OH comepxutr 85-90% Boasl. Boma
3amacaercsi ¢ U30BITKOM, T.K. yepe3 Mopbl oHa ucnapsercs. Ho 6maromaps motepsiM BObI
pacuupsieTcs BO3yIlIHAs Kamepa, KOTopasi HaKaliuBaeT B ce0e BO3yX. DTUM BO3yXOM
NITEHEIl BIIEPBbIC HAMOJHUT CBOU JIETKHE, MOCJE TOrO KaK MPOPBET MOACKOPIYNOBYIO
000JI0UKY.

XKentox moaBenieH Ha OCOOBIX AMACTHYHBIX KaHAaTHKax — Xaja3zax. Ha BepxHem
MOJIFOCE JKEJITKA HaXOJUTCA 3apOJBIINIEBBIM JTUCK (OH BCerjaa MPUHUMAET JIaHHOE
MOJIO’KEHHE 3a CUET MOBOPAYMBAHUM KEJITKAa KaHaTUKaMmM). TakuM 00pa3om, 3apojbIiil

BCCra HAXOAUTCA HABECPXY, OJMKe K TCJIY ONTUIBI.



UTOObI YCKOPUTH pPa3BUTHUE MOTOMCTBA U TE€M CaMbIM MAaKCHUMAaJIbHO COKPaTUTh
NepHoJl, KOrna OHO Hamboliee ySI3BUMO, NTHIBI TPUCIOCOOMINCH MCHOIb30BATh TEILIO
COOCTBEHHOIO Tela M CTalnu o0orpeBaTh OTJIOXKEHHbIE sina. Hacenka sBasercs
HAaCTOJBKO AaKTUBHBIM TE€HEPATOPOM TEIUIa, YTO €ro XBaTaeT sl MOAJACp>KaHUs
TeMneparypsl B quamna3zone +25 - +30°C BHyTpH sull, JIKAIIUX HA XOJIOJHOM, KaK Jie],
MMOBEPXHOCTH CKaJIbl WJIM JaKe YACTUYHO B Bojie. HeoOX0AMMOCTh HACH)KUBAHUS KJIAJIKU
MpHUBENa K TOMY, YTO MOHan0o0uI0ch Hanbosee 3PGEKTUBHO C TOYKHU 3PEHUS] SKOHOMUU
TerU1a pa3MenaTh sSulla Mo HaceAKoW. B pe3ynbraTe nosBUIUCh THe3aa. Teneps Aiua He
pacKaThIBAIMCh B CTOPOHBI, M HMX JIETKO MOXHO OBLIO pPacIoJIOKUTh B TMOPSJIKE,
oOecreynBaroleM MakCUMaJlbHO TECHOE CONMPUKOCHOBEHHE € TelloM Hacenku. Kpome
TOrO0, OBJIQJICB HABBIKAMU CTPOUTEILCTBA, TMEPHATHIE TMOJYYUIM BO3MOKHOCTH
BBICIDKMBATH SIHIIA B TaKUX MeCTaX, rje 0e3 rHe3lia pa3MecTuTh KIIaJKy HEBO3MOXKHO,
Hampumep, B KpoHax JepeBbeB. IItuinr IR § LN X T e !
YTpaTUIM  3aBUCHUMOCTH ~ OT  JyHes, | \ "3
paccelMH W MPOYUX  E€CTECTBEHHBIX
YKPBITUH, KOTOPHIX HHUKOTJa HE ObIBaeT
BJIOBOJIb. UTO k€ KacaeTcs KOHKPETHBIX
OCOOEHHOCTEM NTHUYBMX THE3N — UX
dhopmbl, pa3MepoB, croco0oB
pacroioXKeHus, — TO O3TO Kak pa3 Ta
0o0nacTh, TJ€ MepHAThle JEMOHCTPUPYIOT
NOUCTUHE HEHCYEPIIaeMblii 3amnac

MHOT000pa3us.
Pasmep xmanku. [locnme Toro kak ruHe3no rOTOBO, caMKa OOBIYHO OTKJIAABIBAET IO
OIHOMY SHIly B JE€Hb OO 3aBeplicHHs Kiagku. Kiaaka — 3TO KOJMYECTBO SHII,
OTJIOKEHHBIX TPU OJHOM THe3/0BaHWHU. Pa3Mep ee BappupyeT OT OJHOro sfidla y
4epHOOpOBOTO anmpbaTpoca 1m0 28 y cepod kypomaTku. KomebneTcss oH U B mpejenax
BUJa. Pa3Mmep Kinagku HMHOTJA YMEHBIIAETCS W3-3a IUIOXOM MOTOAbl WJIM HEAOCTAaTKa
KopMa. DBONBIIMHCTBO BHUAOB OTKJIAABIBAET CTPOrO OrPAaHUYEHHOE YHCIO SHUI, Y
HEKOTOPBIX TAaKOM OIPENEIICHHOCTH HET: OHHU 3aMEHSIOT CIy4alHO YTpAadye€HHbIE SWIa
HOBBIMU, TOBOJISI KJIJIKy 10 CTaHIAPTHOTO o0BeMa.
HacwxuBanue. B HacwkuBanuu (WMHKYyOammu) SUI] MOTYT y4acTBOBaTh 00a
MapTHEPaA WU TOJIBKO OJWH U3 HUX. Y TaKOW NTHUIIBI OOBIYHO PAa3BUBAIOTCS OJTHO WIIH JIBA
HAaCEIHbIX IMSITHA — JIMIIEHHBIE OINEpPEHUsl Y4YyacTKM Ha HWXKHEH dvactu rpyau. Hx
YCWICHHO cHa0)kaeMasi KpPOBBIO KOXKa HEIMOCPE/ICTBEHHO KOHTAKTHUPYET C SHIAMU |
nepenaet uM Termno. llepuon HacHKMBaHMS, 3aBEPIIAIONIMNACS BBUIYIUIEHUEM NTEHIIOB,
nponaomkaercs ot 11-12 cyT. y BopoObsi 10 MpUOAN3UTENBHO 82 CYT. Y CTPAHCTBYIOIIETO
ajgp0aTpoca.
HacwxuBanue suil HayMHAETCA C TOTO MOMEHTa, KOTJa HEPBHBIE OKOHYAHUS
HACEIHOTO TSITHA MOJY4YaroT HEOOXOAUMYIO 03y Pa3ApakeHUsl OT CONPUKOCHOBEHUS C
OTJIO)KCHHBIMU siMamMu. OJHU BUABI NPUCTYMAOT K HACHMIKWBAHHUIO Cpa3y XKe IOCIE



MOSIBJIEHUS] TEPBOro fAila, ApPyrHe - MOcie TOro, Kak OyAyT OTJIOKEHbl Bce SHUA.
Cupdmas Ha gifllax NTULA pachyllaeT Nepbs U NPHKUMAETCAd K HACMKUBAEMbIM siLIaM
rojpiM TedaoM. Ilpu W3NMIIHEM MOBBIIEHUM TEMIEpaTypbl B THE3/A€ MNTULA IUIOTHO
MPWKUMAET Mepbs K Teny. Takum o0pa3oM, Nepbs CIYKAT TEIJIOU3O0JIALMEH, U Ailla He
NIEPETPEBALOTCSL.

PaccMmoTpuM Teneph, Kak IPOMCXOIUT pa3BUTHE 3apojsiiia. Ho ero Ob1cTpblit pocT
1 (HOpMHUPOBAHUE TPOUCXOMST TOJIBKO MOCIE OTKIAJIKH siila B IPOLECCe HACHKUBAHUSA,
obOecrnieunBaroiieM HykHYI0 Temmepatypy (okomio 39 °C) u BIaXHOCTh. YKe Ha BTOPbIE —
TPEThbU CYTKH HACH>KMBAHUS 3aKJIabIBAIOTCS 3a4aTKU KPOBEHOCHOM U HEPBHOM CUCTEM,
OpraHbl 3p€HUS U YaCTh KUIICYHHUKA. 3aTeM MOSBISIOTCS Ka0epHBIE LIEIH, KOTOPbIe
CBUJIETENIbCTBYIOT O TOM, YTO JAJEKKE MPEAKU NTUL ObLIIN BOJIHBIMU KMBOTHBIMHU.

IITuna HNHxy6anuoHHbIi nepuos (AHei)
Kypuua 20—22
VY1Ka 26—28
BrropkoBrsie 11—14
I'ycp 25—28
Crpayc 35—45
[omyraii 17—31
dazaHoBEIE 24
Tony6unbie 10—18
Iepenen 17—20
Jlebenn 33—36
Nuneiiku 28

3akpenJieHue U3y4eHHOrO.

JlaBaiiTe monmpoOyeM cienaTh BBIBOIBI 1O MOJYYCHHBIM PE3YIbTaTaM.

S#mo Tkl — CIIOKHAs TOJIyaBTOHOMHAsI CHCTEMa, KOTopas TpU CBOOOJTHOM
MOCTYIUICHUU KHUCIIOPOJa, YAAJCHUHM YIJIEKUCIOro rasza, OepeXXHOM U PaBHOMEPHOM
WCIIApEHUH BOJbI M OOOTpEeBaHMM HACEAKOW OOeCHeuYrBaeT YCMEIIHOE pa3BUTHE
sMOpuoHa. IITeHupl OBIBAIOT JBYX THIIOB: 8b1600K08ble (OETHIE TYXOM, 3psUueE,
CaMOCTOSITEIbHBIE) W THE3JO0BbIE (cienble, Tiyxue, OecrnoMollHbie). MHOTUE NTULIBI
MPOSIBIISIIOT pa3HOOOpa3Hbie 3a00Thl O TOTOMCTBE.


https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D1%80%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%A3%D1%82%D0%B8%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D1%8C%D1%8E%D1%80%D0%BA%D0%BE%D0%B2%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%93%D1%83%D1%81%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%B0%D1%83%D1%81
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BF%D1%83%D0%B3%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B7%D0%B0%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BB%D1%83%D0%B1%D0%B8%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8B%D0%BA%D0%BD%D0%BE%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B5%D1%80%D0%B5%D0%BF%D0%B5%D0%BB
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B1%D0%B5%D0%B4%D0%B8
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%B5%D0%B9%D0%BA%D0%B8

IIpoBeps ced:

1. KakoBo 3HaueHHE JKENTKa, OelKa, PACHOIOXKEHHBIX B CKOPJYyIE MOp B KU3HU
Pa3BUBAIOLIETOCS B SIWIIE 3apoabIia’?

2. Kaxkue ycnoBus HEOOXOAMMBI ISl pa3BUTHUS 3apojbllia B siine?

3. XKenTok Bcerga HaxXOOUTCA B LEHTPE siila U MOXET NOBOPAYMBATHCS BOKPYT
npogoibHOM ocu. Ilpm 3TOM 3apoAbILIEBBIA JAMCK BCAKUM pa3 ObIBaer
oOpameHHbIM KBepxy. Kakum oOpasom oOecrneuuBaeTcss B sHlle Takoe
NOJIOKEHUE?



