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opori ceMuUKJIaCHUKH!

Crhorogui Bu IouMHAETe BUBUYATU HOBUUM PO3Aij OioJiorii — HAyKy Ipo TBa-
puH — 300Ji0Tifo. MadyTh, Ba)KKO YABUTHU JKUTTS 0e3 IIUX iCTOT: XTOCh i3 Bac
yTpuUMy€e BAoMa cob0akK abo KOTiB, AEKOPATHUBHUX IITAINIOK YM aKBaPiyMHUX
pu6. Ham migpyYyHuMK 03HAOMHUTH Bac 3 PiBHOMAHITHHUM i IIiKaBUM CBiTOM
TBapuH, I10 MEIIKAaOTh Ha IJaHeTi 3eMJisd, i HacaMmiepel B YKpaiui. Bu gisua-
eTecd IIPO BUAY TBAPUH, BiJl AKMX JIIOAWHA MA€ YMMaIy KOPUCTb, & TAKOXK IIPO
Ti, 10 3aBAAIOTH IIKOAU il TOCTIOAAPCTBY, IePEHOCATD 30y IHUKIB He0E3MeUHNX
3aXBOPIOBaHb, PO 3B A3KMW TBAPUH MiK cO00I0 i 3 HJOBKiLIAM.

11106 kparie 3acBoiTH MaTepiaa HiAPYyYHUKA, HABUYITHCA BUAIJISATH T'OJIOBHE
U miagTBepIsKyBaTH MOro mpukJjaamzamu. IIpounraiiTe HasBy TemMu Ta iHpopMa-
I[ifo IIpPo Te, IO BU B Hili AisHaeTecsa. 3BePHITH yBary Ha 3alUTaHHSA PyOPUKU
«IIpuzadaiime». BoHn momoMoXyTh BaM IPUTafaTH MaTepiasn, BUBUEHUH pa-
Himre, i Kpalle 3acBOiTH HOBUM.

VYBarKHO PO3AUBIANATECA MAJIOHKYU IMiAPYYHUKA, YATAUTE TiJIUCHU IO HUX,
3HAXOIbTe BCi mMO3HAUeHi ejeMeHTU. {0 MaJ[FOHKIB, 110 iJIIOCTPYIOTH pisHOMA-
HITHICTH IE€BHOI I'PyIIX TBapWH, HaMaramTecsa MPOMOBXKUTU 3aIPOIIOHOBAHUM
mepesiK, OpieHTyHOUNCA Ha BJacHUN HocBin. I[OMOBHIONTe MaTepias maparpa-
¢iB mikaBoio iH(opMAallier0 3 eHIUKJOIeail, IHTepHeTy, HAyKOBO-IIOIYJIAP-
HUX KHUMKOK, Iepenad i Bimeodinbmin. Ile posmmpurs Ball Kpyrosip, AoIo-
MOJKe IJInOIlle 3pO3yMiTH HABKOJMUIIHINA CBIT i cBO€ Miciie B HbOMY.

ITicnsa xosxkHOro maparpada € pyopuka «bBionoziunuil croéHuworx». Y Hik
BU1JIEHO HOBI [IJIsT BAC TePMiHU ¥ IIOHATTS. 3BEPHITHCSA IO HUX IIe pas, IIOBTO-
piTh ixHe 3HaueHHsa. Hagmairi 1me momoMoske BaM y BUBUEHHI HOBOTO MaTepiaiy.

OcHoBHaA yacTmHa mnaparpadiB 3aBepIIyETHCA PYOPUKOIO «Y3azanvHenHA
3nandv». IlpounraBIIin TeKCT Iiel pyOpMKM, BU JIETKO IIPHUrajaeTe KJIOYOBi
MOMEHTHU HOBOTO MaTepiaysly, BUBUEHOTO HaA yPOIIi.

He omumnaiite yBaroio pybpuru «Ilepesipme 3006ymi snanna», «Ob6zo06o0pime
Yy epynax», «/na donumaueux i kmimaueux», «Teopue 3a60anna». 3anNTaHHSA
1 3aBIaHH, 3aIIPOIMIOHOBAHI B HUX, TOTIOMOKYTh PO3BUHYTU BMiHHA KOPUCTYBA-
TUCA JOMATKOBOIO iH(opMAalliero, HaBUYKM MIPAIIOBATHU B I'pyIlax, 3icTaBiaATU
¢dakTH 11 BUCJIOBJIIOBATH BJIACHI CYI’KEHHS, 3HAXOIUTHN 3aKOHOMiPHOCTI y mIpu-
POJHUX SBUIIAX TOIIO.

3aCBOEHHIO TEOPETUYHOTO MaTepiaay CIPUATUMYTh NMPAKTHYHI PoOOTH Ta
JadopartopHi gocaimskenna. Ilig yac IXx BUKOHAHHSA BU HaOyBaTHMMeTe BaKJIU-
BUX HAYKOBUX YMiHb i HABUYOK.

CoopiBaemocs, 1o 3a JOIIOMOTOI0 IIHOTO IiJPYYHWMKA BU IOIOBHUTE CBOI
3HaHHA 3 Oiosorii. Bin momomoske Kpailie 30pieHTyBaTHCs B iH(opMmaIliii, oTpu-
MaHi#fl Imo3a IIIKOJIOI0, MimKaKke, AK 3aCTOCOBYBATH IIi 3HAHHA y CBOEMY IIO-
IAJBIIIOMY SKHUTTi.

Omuorce, ycnixy eam Yy HABUAHHI Ma HOBUX GI0KpUMMIE Yy ceimi Hueoi npupodu!
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LLlo BMBYCGE HAYKQ 300AOTI? Y GKMX
CepeAOBULLIAX MELLKAIOTb TBOPWHNA?

YM TBAPVIHK BIAPIBHSIKOTLCS BiA POCAWH i rpuOiB?
SIKi TKOHWHW, OPraHU TO CUCTEMM OPTOHIB € B
OAraTOKAITMHHVX TBOPWH?

$IKQ POAb TBAPWH Y MPUPOAI TO YKUTTI AOANHN?

§1. TBAPUHA — JKUBHU OPTAHI3M

MpurapanTte, Ski BU 3HaeTe OCHOBHI rpynu opraHiamiB. SAki € OCHOBHI cepefoBMLLa
XKUTTS opraHiamMiB? Yum >uBi iCTOTY BiApI3HAIOTLCS B Tin HEXMBOT NpUpoan?

AKA HAVKA BUBYAEC TBAPVH? TBapuHHUH CBIiT AysKe pi3HOMaHITHUI.
MuHyJI0TO POKY BU BUBYAJU MIPEACTABHUKIB OJHOKJITUHHUX TBAPUHOIOMIOHUX
opraHiamiB: ame0y mpores, iHQy30pito-TydeabKy Ta TPUMITHBHUX GaraToOKJIi-
TUHHUX TBapuH — I'yOoK. [lo TBapmH TaKOK HaJeKaTb MeJy3Wu, PisHOMaHiTHI
YyepBU, PAKHU, IAaBYKU, KOMaxM, MOJIOCKU, pUOM, 3€eMHOBOIHi, MJIa3yHH, IITa-
xu, ccaBiri (mai. 1).

Man. 1. PisHOMaHITHICTb TBapuH: 1 — ameba npotew; 2 — rybku; 3 — mealy3a KopeHepoT; 4 — ooLo-
BUIA YEPB'SIK; 5 — XKyK-OneHb; 6 — ronui CnnayH; 7 — LWyka; 8 — ponyxa 3enexa; 9 — By 3BMYaiHUi;
10 — wnak 3BuyanHun; 11 — cobaka cBiicbkuii (8ornosHime nepernik enacHuMU rpuknadamu)



§1. TBAPVIHA — KV BV OPTAHI3M E

Huni onucano nmonaxa miBTopa Mijbiiona BuiiB TBapuH. lle y mekisbka pa-
3iB GiJsbIlie, HidK BHUAIB rpubiB i poCJMH y3ATUX Pa3oM. YUeHi IPUIYCKAIOTh,
110 HACIIPaB/i HAIly TJIaHeTy HaceJisge 3HAUHO Oijbie BuAiB TBapuH. Il opoKy
3’SIBJISIIOTHCSA BCe HOBIi if HOBI BIiIKPUTTSA B AUBOBMIKHOMY CBiTi KMBOTO.

TBapuH BuBUA€ HayKa 300J0TifA (Bix rpell. 300 — TBapWHA i J1020C — yUEHHS).
CyuacHa 300JI0Tif CKJaJa€ThCA 3 0OaraTbox B3a€EMOIIOB’A3aHUX HayK. Pis-
HOMAHITTA TBapWH BUBUYAE CUCMEMAMUKA MEAPUH. Ii posgminu: enmomonozis
(mocmimsxye womax), opHimosaozia (uTaxiB), ixmiosozia (pub) torro. Mop-
¢onozia Ta anamomisa BUBYAIOTH 30BHIIIHIO Ta BHYTPIIIHIO OYZOBY KUBUX
icTor, iXHiX oprauiB. ®izionozia BuBUae mepedir pisHUX IpoIleciB B opraxismi
(’KUBJIeHHS, MUXaHHSA Ta iH.) Ta IXHIO B3BaEMOii0 Misk coboio. Emonozia — Ha-
yKa Ipo HOBEeNiHKY TBapwWH, IIPO Te, AK TBAPUHU CILIKYIOTbBCA MiK C00OIO.
Exonozia meapun BuUBUa€e 0COOJMBOCTI IX KUTTA y NIPUPOAiL (B3BaeMO03B’ ABKH 3
HaBKOJHUIIHIM cepeoBUIIEeM Ta iHIITMMHU OpraHisMamm).

VYV AKX CEPEONOBUIITAX MEIIKAIOTH TBAPUHWM? Teapunu 3ace-
JINJI BCi OCHOBHI TPWPOAHI cepeloBUINA KUTTA HA HAIIIN IJIAHETi: BOJHE
(pubu, nenbdinu, paku), Ha3eMHO-TIOBiTPAHE (KOMaxu, ITaXu, CCaBIli), I'PYHT
(KpiT, moITOBUI UepB’AK, BOBUOK) Ta OPTaHi3Mu iHINIMX icTOT (HAIpPUKJIAI, IIa-
pasutu) (maa. 2). [leski TBapuHU MeIIKaIOTh HE B OAHOMY, a B Pi3HUX cepe/I-
oBuiax. HampukJiag, Kaba cTaBKOBa — y BOAHOMY i Ha3€MHO-TOBITPAHOMY;
MHIIa IOJiBKa — y HA3eMHOMY I I'PYHTOBOMY.

IIpucTocoByloumcda 0 3rafjlaHUX CEePeOBUIIN, TBAPUHU HAOYyJaW Pi3HOMAHIT-
HOi OymoBu Tija. Hampukian, menbdin skuBe B Mopi. Tomy B HbOro obTiuma
¢opma Tinma, 0 Jomomarae IOJATH OUiIp BOAW; IMePeAHi KiHI[IBKU IIePeTBOPU-

Man. 2. MpupoaHi cepepoBuLLa X1TTSA TBapuH: A. BogHe: 1 — genbdin; 2 — pubu; 3 — piukoBuin

pak. B. HazemHo-noBiTpsiHe: 1 — renapg; 2 — ntax; 3 — Masna. B. [pyHToBe: 1 — KpiT; 2 — AOLLIOBUIA YEPB'SIK;

3 — BoBYyok. . OpraHiamun xuBmux icToT: 1 — NapasuTUYHUA YepB UiM'aK; 2 — BOLIA MOACHKA;
3 — koponoig



Man. 3. MNMoBcakaeHHi «cyciam» niognHn: 1 — ronybu cusi; 2 — ropobui xaTHi; 3 — nautok cipui;
4 — cobaka CBiliCbkuI; 5 — Myxa KiMHaTHa

aucsa Ha cBoepinHi maaBii. emapa memrkae Ha cyxomouri. Bim xmxak. 11106
Ha3IOoTHATU 3400MY, remapa Mae IIBUAKO Oiratu. TomMy B HBOIO CTPYHKE TijIo
Ta BUAOBXKeHi Horu. KiHIiBKM MaBmu, I0o KMBe Ha AepeBax, MaiOTh UimKi
HaJblli, AKMMHU TBapMHA XaNa€eThCsd 3a rijaku. IlTax 3maTHUE 10 IIOJIBOTY, TOMK
Mae Kpuia ta obTiuny dgopmy rina. Kpit memkae B rpyuTi. Moro mepenHi kin-
miBKu posimupeHi. Humu TBapuHa pue I'pyHT.

Mu posrisHyIu IPpUPOAHi cepemoBuIna KUTTA TBapul. OgHAK cydyacHa Ii-
SJIBHICTD JIIOOAWHU JOKOPIiHHO 3MiHHMJIA BeJnWYe3Hi TepuTopii HaImoi rmiameru.
Huni maitsxke 50 % wmHacenmenns 3emui :KuBe B Micrtax. Ile symoBHMJIO Haa3BU-
YaliHO IINPOKE Pi3HOMAHITTSA INTYYHUX (CTBOPEHUX JIIOAMWHOIO) CEepemIOBUIII,
e OCeJSAIThCA TBAPUHU. Y MicTax BOHU 3abesdmneueHi I3Kei0; yV XOJOLHY IOPY
POKY LITYyYHEe TEeILJIO Bif OYyAMHKIB Hamae iM JOJATKOBUX 3PYUYHOCTEMH; a I'0JIOB-
He, IIi TBApMHU He MAaIOTh 0araTbox XWMKaKiB, K1 3arpoKymOTh iM y AUKii
npupoai. Cepen HaIuX OJUBBKUX «CYyCimiB»: rosmyou, ropobiii, JlacTiBKU, CO-
0aku, KoTH, 0iJIKM, IAIIOKM, XaTHI Myxu Ta 6ararto iHmux (npodosiicimsv nepe-
JAiK enracHumu npuxaadamu) (mau. 3).

IIpucTocoByBaTucsa M0 HOBHUX YMOB IIMM TBapMHAM JOIoMarae, 30Kpema,
3JaTHICTH 3MiHIOBATH CBOIO ITOBEIiHKY.

AKI OBHAKU KNBOI'O ITPUTAMAHHI TBAPMHAM? IlopiBHANMO Ka-
MiHb, IApPTy YU OJIiBellb, IO € TiJaM{ HEeXXUBOI IIPUPOAM, 3 MYXO0I0, »Kaboro
abo kimikoo. OpraHizaM TBApPHUH CKJIATAETHCA 3 KIITHH. Y IIUTOIJIA3MI Iepe-
0iraroTh ycCi KHUTTE€BO BaKJIMWBiI IPOIleCH KJITHHHU: yCepPeOUHY IIOTPAILIAIOTH
MOYKMBHI PeYOBUHN, HA30BHI BUXOAATh HEIOTPiOHI peuoBUHU I PEUOBUHU, AKi
KJiTHHA BUPOOJisge cama. Bu 3HaeTe, 1110 B OAHOKJIITHHHUX TBAPUHOIOIIOHMIX
opraHismiB — ameOu mmpores Ta iH(pY30pii-Ty(desabKu — KJIITHHA — IIe CAMOCTIil-
HUU opraHiaM. ¥ r'yOKH CIIOCTepiraroTh cIelliaaisallito KJIiTUH 3a BUKOHYBaHU-
Mu GyHKIiaMu (npuzadaiime, axi munu KaAimuHn € 6 2y00kK).



§1. TBAPVHA - KVBI OPTAHI3M

O

OpranizmM TBapuH HMOTpPedy€ IMOCTIHHOTO HAAXOMKEHHSA Pi3HUX PEYOBUH
Ta eHeprii 3 HABKOJIMIIHHOTO cepemoBuina. I[0KMBHI peyOBUHU TBapUHU
OTPUMYIOTH Y Pe3yJbTaTi KUBJEHHSA, a KUCEeHDb AJIA PO3INeIJeHHA CKIaTHUX
PevoBUMH Ha MPOCTIlIi — 3aBAAKMN AUXAHHIO. ¥ Pe3yJIbTATi PO3IIEIlIeHHA pe-
YOBUH BUBLIbHAETLCA eHeprid. IIpoaykTu oOMiHYy peuoBUH TBAPUHHU BULIIi-
JA0TH HAa30BHI.

TBapuHu 3MaTHI 10 POCTY i PO3BUTKY. YCiM TBapuHaM BJIACTHBA 3MaTHICTD
cupuiiMaTy MOAPA3HUKM Ta MeBHUM UMHOM Ha HUX pearyBaTu, TOOTO IMOApPas3-
JUBICTH.

XapaKTepHOIO PHCOI0 OpraHidMiB € ixXHA 3maTHiCTH, A0 pyxiB. BimbiricTs
TBAPUH — BiJ MIKPOCKOMIUHMX OMHOKJITHHHHX 0 TAKMX OaraTOKJITUHHUX
BeJIETHIB, AK CJIOHU ab0 KUTHU, MAalOTh OPTaHU PyXy.

TBapuHU 3MaTHI J0 PO3MHOKEHHSA, TOOTO M0 BiATBOpEeHHA CcOO0i MOmiOHUX.

TaxyM YMHOM, TBapMHAM BJIACTHBiI BCi O3HAKH KMBOro. 3a SKUMU O3HA-
KaMu OyJOBU Ta KUTTEMIAJBHOCTL iX BHUAIJIEHO B OKpeMy I'Pymy, Taky pis-
HOMAHITHY 3a BUIOBUM CKJIaJ0M, OyIOBOIO Tija, posmipamMu? YuMm TBapuHU
BimpisHsamoTbea Big pocamu i rpubis? Ilpo 1e Bu AisHaeTecs 3 HACTYIIHOI'O
naparpada.

£ BionoziuHuil cL06HUYOK: 300JIOTid.

/ Y3ATANNIbHEHHA 3HAHb

3oonorist — cuctema Hayk nNpo TBapuH. BoHa BuBYae ixHio OygoBy, pO3BUTOK, CMo-
Ci6 XXWTTS, Pi3HOMAHITTS, NOLUMPEHHS, 3HAYEHHS Y NPUPOAI Ta XXUTTI MIOOUHN.

TBapuHW 3acenunnu BCi OCHOBHI CepedoBULLA XXUTTS: BOAHE, Ha3eMHO-MOBITPSIHE,
I'PYHTOBE Ta OpraHiamMu iHLWKX icToT. Jeski Bnav TBapuvH MeLLKaloTb Y Pi3HUX cepeno-
BuLLIAX. YMmano Buais TBapuH NpM3BMYAINoCsa 0 XUTTS B MiCTax cepes niogen.

[nsa TBapyH xapakTepHi BCi NPOSABM XMBOTO: KNiTUHHA OygoBa, NpOLECH XUTTe-

DiSANbHOCTI — XXMBMEHHS, OUXaHHS, BUAINEHHS, 30aTHICTb A0 pyXy, POCTY, PO3BUTKY,
NoApasnmBICTb Ta PO3MHOXEHHS.

()

NEPEBIPTE 30O0BYTI 3HAHHA

1. Wo BmB4ae Hayka 3o0noria? Aki B 3HaeTe 300M0rYHi ANCumnniiHn? 2. Y akmx
NPUPOLHUX CEPEAOBULLIAX MELLKATb TBAPMHN? AK BOHM MPUCTOCYBANMCs 40 LMX
cepepoBu? Haeenitb npuknaaun. 3. Aki 03HaKn TBAapWH BiOPi3HSOTL iX Big Tin He-
XMBOI Npupoan?

OBroBOPITb Y rPYNAX
[MopiBHANTE NPOSIBYU XNBOTO B POCHVH, rpunbiB, TBAPUH.
ona oonuTnuBux | KMITNMBUX

1. CkopucTaBLUMCA O0AaTKOBMMMW OKepenamu iHdopmadii, 3'scyiTte, K HasuBa-
H0Tb PO34inn 300M10MYHOT CUCTEMATMKK, LLIO BUBYAIKOTb NapasuTUYHNX YEpPBIB, 3Mil,
ccaBLiB. 2. Y1 npaBunbHe TBEPMXKEHHS: «Y nici Mewkae bazamo pisHUX meapuH, a
makox nmaxie i Komax»? Bignosigb obrpyHTymTe.

TBOPYE 3ABOAHHA

HaegiTb Nprknagm NpMCTOCYBaHHS KiNlbKOX TBapWH (Ha Balw BMOIp) OO XUTTS B
MicTax.

“YE
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§2. OCHOBHI BIIMIHHOCTI
TBAPHUH BIJl POCJINH I I'PUBIB.
OCOBJINBOCTI sKUBJIEHHA TBAPUH

MpurapanTe 6yooBY KNiITMHW. AKi 03HaKK NpUTaMaHHi NpegcTaBHMKaM POCivH i rpmnbie?
Aki opraHiamm BiQHOCATb 4O NPOKapiOTiB Ta eyKapioTiB? AKWMIA TN XUBMAEHHSA Ha3MBalTb
aBTOTPOOHUM i reTepoTpodHNM? AKi pyxu NpUTaMmaHHi pocnmHam?

Bu mam’saraere 3 Kypcy 6iosiorii 6 KJacy, IMo 3ajie’KHO BiJ ocobJuBOCTEMR
OymoBM KJiTMHU (30KpeMa, Bil HassBHOCTI B Hi#l Aapa), yci opraHisMu mosiis-
I0Th Ha IIPOKapioTiB Ta eykapioris. TBapuuu pasom 3 pocauHaMu Ta rpubdbamu
€ eykapioramu. Yci eyKapioTu cKJIamaroThCS 3 KJITHH, IO MAOTh AApa Ta
pisHoMmaHiTHI opraHesnu (npuzadaiime ski). Y BciX IuX opraHisMiB MmomiObHO
3bepiraeTbecd Ta ImepemacThCA HaIlaAKaM CIagKoBa iH(popMaIlrisd.

YUM TBAPMHUM BIOPISHAIOTHCA BII POCJIMH I T'PUBIB? Otxe,
CIiJbHI O3HAKMW, BJACTUBi TBapuMHAM, pocamHaM i rpmbam, — IIe KJIiTHMHHA
OymoBa, JKUBJIEHHA, TUXaHHA, TOAPAa3JUBiCTh, PYX, PiCT, POSBUTOK i PO3SMHO-
sKeHHA. AKi 'K 03HAKU BiApisHAIOTH IIi opraHisMu?

Ha maniorky 4 300pasKeHO KJITMHUW POCIAWHU, Tpmba i TBapmHU. ¥ KJIi-
TUHAX TBAapWH, TaK caMO SK i pociauH, i rpubis, € Aapo (ogHe UM KiJbKa) Ta
opraHeau, gKi 3a0e3IeUyioTh PisHI mpollecu KUTTEAiANbHOCTI KiiTuuau. OgHi
3 HUX 0epyTh yUacTh y CTBOPEHHI PeUOBWH, MOTPiOHMX KJIITHHI, iHIII — 3a0e3-
MeuyITh TPAHCIOPT II0 Hilfl Pi3HUX PEYOBUH.

Bu B)Ke 3HaeTe, 10 KJIITUHU POCAUWH i rpubiB, KPiM TOHEHBKOI KJITHUHHOI
MeMOpaHU, MAOTh ITle MIiJIbHY KJIITUHHY 000J0HKY. BoHa 3abesmeuye mocTiii-
HY (popmy KiitTuruU. o cKIamy KIiTUHHOI 000JOHKHY ITMX OPraHi3MiB BXOAATH
BYTJIEBOAU. ¥ POCJHMH — IIe IepeBakHO IIeJII0JI03a, YV IpubiB — TAKOMK XiTHH.

¥V KJiTUH TBapWH 30BHIi Bi MeMOpaHU pO3TaIllOBaHAa JUIIEe TOHEHBKA MPYIK-
Ha 000JI0HKA — 2/likoKanikc (Big rpeil. 2aikic — COJOOKUM i jaT. Kall0M — TOB-
cra 1mikipa). Bim yTBopeHUii 3 MOJIEKYJI BYTJI€BOiB, AKi MOMKYTDH 3’ €THYBATHUC

Man. 4. Cxema 6ygosu knituH pocnuHu (A), rpuba (B) i TBapuHn (B): 1 — knitTuHHa 060M0HKa;
2 — kniTHHa membpaHa; 3 — uMTonnasma; 4 — aapo; 5 — xnoponnacrt; 6 — MITOXOHAPIS; 7 — BaKy-
Onsi 3 KIITUHHUM COKOM



§2. OCHOBHI BIAMIHHOCTI TBAPV/H BIA POCAVH I TPVBIB. ..

3 MoJieKyJjaMu OinkiB i mimigis (masa. 5). A Byrnesoau {u‘
Bin Gepe yuacTh y TPaHCIOPTi Pid8HUX pe-
YOBUH Yy KJIITUHY Ta 3 KJITUHU Ha30BHi, a
TAKOMK Y CIPUAHATTI PiSHUX IIOAPA3HUKIB
30BHIIITHBOTO BiJl KJIITUHU cepemoBUIIA.

Yepes BiACyTHICTL MIiIBHOI KJIiTHHHOL
000JIOHKHY IIeBHi I'PyIIY TBAPUHHUX KJIITUH
3JaTHiI YTBOPIOBATH HEIIOCTiliHi BUPOCTU —
HeCIIpPaB:KHI HiKKU, abo0 ncesdonodii.
IIpuragatite, 3a TOTTOMOTOI0 HECITPABIKHIX
Hi’KOK ame0a IIpoTell IiepecyBaeThcA i 3a-
xoIroe uvacTuHKK ixki. Kiaituam Kposi
JIOOUHA W XpeOeTHuX TBApUH — JIEHKO-
IUTH — 3aBOAKM HECHPaBXKHIM HiKKaM
3HEITKOIKYIOTh XBOPOOOTBOPHI MiKpoop-
ramismu, 3aificHIOI0UYN 3aXUCHY (pyHKITifo. Man. 5. A. Cxema 6y00Bu KNITUHHOT MeM-

IIpomec 3axXOILIEHHS TBEpAUX uacTok OPaHM (1) Ta3rni|<0KgniKca (2). b. ®oto

KJIITHHOIO Ma€ HasBy Qazouumqs (Bim rn|KoKaj'gﬁc;?(T(p()),Hz%orons;:(EggKﬂc;goMor0|o
rper. ¢pazoc — moixgaTtu i Kimoc — KJIiTUHA).
Bin npuramMaHHME JguIlle KJIITHHAM TBAPHUH i JeAKUM rpuOOIOLiOHUM OpraHis-
MaM, 4Mi KJIITHHA TaKOX He MAalOTh INMiJIbHOI KJIiTMHHOI 00oJoHKM. KiaiTuHn
pOCJIH, COpaBXKHIX IpubiB i mpoKapioTiB, AKi MaOTh MIJIBHY KIITHHHY 000-
JIOHKY, MOJKYTh BOMPATH JIUIIIE POSUYNHU DPiBHUX PEUOBUH.

Y muromiasmi KJIiTUH TBapUH, TaK caMo AK i y KaiTuHax rpubiB, Bigkjaaga-
€ThCS 3aIllaCHUU BYTJIEBOJ TJIIKOTE€H, TOAi AK Y KJIITHMHAX POCJUH — KPOXMaJb.

Y xaituni 6araTOKJITHHHOI TBAPUHU HeMae€ IJIacTuj (XJIOPOILIacTiB, Xpo-
MOILJIACTiB i JIeMKOIJIaCcTiB) i BaKyO0JIb 3 KJIITUHHUM COKOM. BifcyTHiCTH XJIO-
POILJIACTiB CBiAYUTH IIPO Te, 1110, HA BiAMiHY BiJ POCJWH, TBAPUHU HE MOXKYTh
cami BUPOOJATH OpraHiuHi peuyoBMHU 3 HeopraHiunux. BoHu € rereporpoda-
MU, TOOTO KUBJIATHCA TOTOBUMHU OpraHiunmmu pedoBuuamu. (IIpuzadaiime,
zemepompo@HUll MUN HUBJEHHS 8JACMUBUL MakKoxi: zpubam i desKum poc-
aAunam-napasumam. Hasedimov npurxaiadu pociun-napasumis).

I'emepompogu (Bix rpeu. zemepoc — iHmuii i mpogoc — KUBJIEHHS) — IIe
opraHiamm, fKi CIIO)KMBAIOTH T'OTOBi OpraHiuHi peyoBWMHU: iHIII opraHidmwu,
ixHi pemTKu ab0 MPOAYKTH IXHBOI KUTTEMIAIBHOCTI.

BaraTo TBapuH OTPUMYIOTH HOXKUBHI PeUOBUHI 0e3M0CepPeIHBO BiJ POCIUH.
Ile pociuuoigHi Bugu. € TBApUHU, AKI JKUBIATHCA BiIMepJIUMU peIITKaAMHI
pocauu i TBapuH. Ile canporpodu (npuzadaiime 3 kKypcy 6ionozii 6 kaacy zpu-
ou-canpompodgu). € i TRAPUHU-XMKAKU. BOHU OTPUMYIOTH OPraHiuHi PEUOBUHM,
IOJIIOIOUM HA iHININX TBAPMH. SraJyBajid MU i IIPO HapPasuUTiB, AKi KUBIATHCA
OpraHiYHMMMU PeYOBUHAMU TBAapWH, JIOAWHW YU POCJHWH, B opraxiami (uu Ha
OpraHiaMmi) IKMX MEMIKAoTh. TBapuH, IKi CIOXKUBAIOTH i POCIWMHHY, i TBAPUHHY
13Ky, HasuBaIOTh BceimHUMU (MaJj. 6).

BinpmricTs TBapuH 37aTHA aKTUBHO pyxaTucdA i mepecyBatucsa. HaTomicTs
rpubam i GigbITocTi pocauH (3a BUHATKOM AESIKUX BOIOPOCTeil) mpuTaMam-
HUI TTepeBaKHO MPUKPIMIeHnN cIocid :KUTTs. Y POCAMH MOMKHA CIlocTepiraTu
JIUIIe PYXU OKPEMUX YaCTUH Tijia, HAITPUKJIAL POCTOBI.
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Man. 6. 1. Nocb — pocnuHoigHa TBapuHa. 2. Xyk-rHomoBuk — canpotpod. 3. BoBK — xmpkak.
4. Begmigb — BceigHa TBapyHa

Pyxu TBapmH MOKYyTh OyTH pisHOMaHiTHUMU. Tak, MOJIOCKU, YepBU, 3Mil
moB3aTh. CobaKMu, BOBKM, KOHi — 0iraroTh, po3BUBalOUYN 3HAUHY IIIBUAKICTD.
Kpuna 3abesmeuyroTh HOJIT IITaxiB, KakaHiB i 0ararbox Komax. Pubu, meb-
(¢inu maaBaroTh. HaBiTh Ti HeuwcyieHHI TpeACTaBHUKU TBapWH, IO BEIYTh
MPUKPITIeHnH cmocib KuTTa (HampuKJaa, KOpajoBi mosinu), 3gaTHI pyxatu
YacTUHAMM CBOTO Tija (IyHaabIlAMU TOII0) (Maj. 7).

Pociauna pocte mocriiiHo, picT TBapuH 3asBuuUail Ma€e MexKi. Y O0araTOKJIiTHUH-
HUX TBapWH, AK 1 y BUIMUX POCIUH, KJIITUHU MOKYTh (DOPMYyBaTH TKAHWHWU.
IIpuragatite, y BuIuxX pocauH (HOPMYIOTHCA TBipHi, IMOKPWBHi, OCHOBHI Ta
mpoBigHI TKammHU. BOHU CKJIAamAOThCA 3 KJIITUH HEeBHOI OyIOBU, MK AKUMU
MOKYTh OyTH IPOMiKKN — MiIKKIITUHHUKN.
Y TKaHMH TBapuUH HEMa€ MIKKJIITHHHUKIB, a
MIPOMiKKY MijK KJIITHHAMEU MOYKYTh OyTH 3aIo-
BHEHI MiKKJIITUHHOIO pPeyoBMHOIO0. TKAaHUHU Y
TBApWH PiBHOMAHITHIII, Hi’K Yy POCJIMH.

Y GinbliocTi TBapUH opraHuU 00’€THYIOTHCS
B CUCTeMU OPraHiB (AUXaJibHy, TPAaBHY, KPOBO-
HOCHY Ta iHII), AKX HeMa€ y POCJUH i rpu-
60iB. BMHATKOBOIO OCOOJIMBICTIO TBapUH € T€,
[0 y IIPOIeCi iCTOPMYHOTO PO3BUTKY B HUX
3’sBUJIACA Hep8osa cucmema Ta PisHi TUTIHU op-
2aHi6 yymms. 3aBOAKU iM TBapUHU MOXKYTH UiTKO CIpUHMATH PisHOMAaHiTHI
MOAPA3HUKY JOBKIJIJIA Ta MIBUAKO Ha HUX pearyBatu. Lle, y cBoio uepry, mae im
3MOTy e()eKTHBHO IPUCTOCOBYBATHCS IO 3MiH, AKi BiZOyBalOTLCSI B HABKOJIMIII-
HBOMY CE€PEeIOBUIIIi.

Y TBapuH, MOPiBHAHO 3 pocarHaMu ab0 rpudamMu, JOCKOHAJIIIA Peryasaiii
JKUTTEBUX (PYHKINI: 11 3a0e3meuyroTh He TiIbKHU CIeliaJbHi pPeUYoBMHU, a H
HepBOBa cUCTeMa.

Sri TKaHWHU XapaKTepHi /A TBapWH i AKY QYHKII0 BOHU BUKOHYIOTH?
IIpo me Bu gmisHaeTeca 3 HACTYITHOTO maparpada.

Marn. 7. Kopanu BopyLuaTb Lynanb-
LUsIMU AN BNIOBMEHHS 3000U14i

/ Y3ATrANbHEHHA 3HAHb

\/TBapI/IH Bigpi3HSE Big pOCNMH i rpnbiB: BiACYTHICTb LUiNbHOI KMITUHHOT 0B60NOHKMU,
BaKyorib 3 KNITMHHUM COKOM; NMOBEPXHIO KNITUH TBAPWH YKPUBAE TOHKWIA enacTUYHNUI
Luap ByrneBopaiB, cnonyyeHux 3 Ginkamu i ninigamu, — rnikokanikc; yci 6araToknitmH-
Hi TBApPWHU — reTepoTPOdU: iXHi KNITUHN HE MalTb XIOPONMAcTiB | TOMY He 34aTHi
00 hboTocuHTE3y.
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§3. TKAHVHW TBAPVH

v TBapUHM — NepeBaXkHO PyXMNMBi OpraHiamMu. BoHM WBMOKO pearyioTb Ha NoapasHuKu
HaBKOMULLHBLOTO CepeaoBuLLa.

NEPEBIPTE 3[106YTI 3HAHHA

1. 3 KX KOMMOHEHTIB cknagaeTbca KnitnHa? 2. Lo cninbHoro Ta BigMiHHOMO B
OyQoBi KNiTUH TBapWH, PocnuH i rpubis? 3. Aki o3Hakn OyooBWM MPOLECIB XUTTESI-
SANbHOCTI BNACTUBI NvLle TBapuHam?

©O

-. OBIroOBOPITb Y 'PYMNAX

AKi OCHOBHI BiAMIHHOCTI TBapWH Bi4 pocnuH i Big rpubis? Bignosigb odopmiTe y
BUrNAAi Tabnuui.

_r’nnﬂ OONUTINBUX | KMITIIMBUX

1. Jeski pocnvHM TeX akTMBHO pearytoTb Ha NogpasHeHHs. Hanpwuknag, mimosa
COpOMIMBA CKNafae MMCTOYKM Y BiANOBIAb HA [OTUK; POCUYKA, HEMEHTEC KMOMOKTbY
Ha ApibHUX komax. Yomy Ui opraHiaMu He BiQHOCSTb 40 TBapuH? 2. HasepgiTb npuk-
nagu, Konu pocnvHN NPOosiBNAI0Tb 03HAKN TBapuH abo TBApUHUN — POCIIVH.

L
a®

§3. TRAHUHU TBAPHUH

MpurapanTe, Sk pOCNUHM HanexaTb A0 BULLMX. AKi TUNU TKaHWH BNAacTuBi pocnnHam?
Axi IXHI YHKUIT? AKi pyxu nputamaHHi pocnnHam?

AKI THKAHVUHIM BJIACTUBI TBAPVHAM? Bu B:Xe 3Hae€Te, [0 MKAHU-
Ha — Ie Tpyna KJITHH, IO MalOTh CIIiJibHE IIOXOMKEeHH:dA, MOoAi0Hi 3a OyIZ0BOIO
Ta BUKOHYBAHUMHU (PYHKIIiAMU. Y TKAHUH TBAPUH IIPOMIKKHK MiK KJIITHHAMN
MOKYTH OyTH 3aIIOBHEHI MisKKJIITUHHOIO PEeYOBUHOIO, siKa 3a0e3meuye 3B’ A3KU
MiK HUMH. ¥ TBApWH BiJOMO YOTWPU TUIUW TKAHWH: eIiTesiajbHi, TKAHWHU
BHYTPilITHBOTO cepefoBUIla, M’ I30Bi, HepBoBa. O3HalioMUMOCS 3 HUMMU.

® EmireniansHi TkaHUHU. B opranismi TBapuH emiTesianbHi TKAHWHU BU-
KOHYIOTH YUMaJio BaxkJAUBUX QyHKIiN. [lokpueHuil enimeniti BKpUBAaE Tij1o
TBapuHU. JIOro KIITHHK pO3TAIIOBAHI B OQUH
abo mexinbKa IIapiB i 3axUINAOThL OpraHism
BiJl HECIPUATIUBUX BIJIUBIiB HaBKOJUIITHBOTO
cepemoBuina (maa. 8, 1). Uepes HUX MOKe
BigmOyBaTucs ra3oo0OMiH, HAAXOMKEHHS OSHUX
peuYoBUH B OpPradisM Ta BUBEIEHHS 3 HBOTO
Ha30BHI iHmux. 3a paxXyHOK KJIiTHH IIOKPUB-
HOTO emiTeJslif0 y TBapWH MOKYTh BUHUKATHU - ,
pisHi 3axmWCHI yTBOPM: NiABPHUHN BSO0BHINIHINA  wer . SRS -
CKeJIeT KOMAaXxX, UepemallKu MOJIIOCKiIB, poru Jﬂéﬁ:{‘ v,
Ta KOIHTa CCaBIliB, mip’a mraxiB Toimo. Kuri- Sl %

.ﬁﬁ" ¥

i Y RELE y
r' ._-"’"'.f" /

TUHU eIliTeJIil0 BUCTUJIAIOTHL 3CEPeNuHU PisHi
opraHu abo MOPOYKHUHY Tija.

Io craany pisHUX 3a/103 (HAIIPUKJIAM, TPaB-
HUX: CIMHHUX, ITiANIIYHKOBOI 3aJI03U, IEYiH-
KU) BXOIATH KJITUHU 3a103UCMO020 enimeinito
(man. 8, 2). HactynHOro poKy BU Hi3HAa€TeCh i
Opo iHMI TUIM emiTesiaabHOI TKAHWHU.

Man. 8. EnitenianbHi

TKaHUHW!

©® TxaHWHM BHYTPIIIHBEOTO CE€PEIOBUIIIA CBOIO
Ha3By JiCTaJUd TOMY, IO BXOASATH M0 CKJIALY

1 — NOKPMBHWIA eniTenin; 2 — 3arno-
3UCTUI eniTenin
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Man. 9. Cnony4yHa TKaHUHa
3 BOFIOKOHLISIMUA
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Man. 11. Kpos

Man. 12. CkeneTtHa TKa-
HuMHa (1 — kicTkoBa, 2 —
XpsiLoBa)

PisHMX BHYTPiIIHiIX oprawiB. BoHUM BUKOHYIOTH B
oprauiami pisHoMmMaHiTHI (QYHKIII: 3aXuCHY, TpaH-
CIIOPTHY, OIIOPHY, 3allaCaHHA MOKUBHUX PEUYOBUH Ta
iami. TKaHWHW BHYTPIMIHBOTO CepefoOBUINA CKJIAa-
I0ThCA 3 A00pe PO3BMHEHOI MiKKJIITUHHOI PEeUYOBUHU
Ta «PO3KUIAHUX» y HIA KJIITHMH. 3aJeKHO BiJf BUKO-
HYBaHUX (PYHKI[IHA iX IMOAiJIAOTH Ha CIOJYYHi, KPOB
i mimdy Ta creserTHi.

Cnonyuni mranunu nocuth pisHomMaHiTHi. OfHi 3
HUX MICTATHh y MIKKJITHHHIA pPEUYOBUHI BOJIOKOHILA
pissoro Tunmy (man. 9). Ili BOJOKOHIII HAZAIOTH
TKAHWHAM MIiITHOCTI ¥ HiATpUMYIOTH (OpMYy PisHUX
opraHiB. Taki TKaHWHU, HAOPUKJIAL, BXOAATH [0
CKJIaNy CTiHOK KPOBOHOCHUWX CYAUH i He HAIOTh IM
HaIMipHO poaTsarysaTucs. BoHU Taxkoxk 3abesIeuy-
I0Th €JaCTUYHICTH IMKipu TBaApuH i Jogmuu. I3 1miei
TKAHUHYW YTBOPEHi 3B’A3KH Ta CYXOKUJIKU, AKUMU
M’ s34 MIPUKPIMIOIOTHCA OO0 KiCTOK.

¥ kaitunax scupoeoi TkanmHY (Mai. 10) 3anacamTs-
cA TMOXKUBHI peuoBuHU. Kpim TOro, »KupoBa TKaHWHA
3abes3meuye 3aXMCT OPraHisMy Bifg Iil HUBBKUX TeMIIe-
paryp. Bona € m:xepesiom BoaguM B OpTraHi3Mi TBapuH.

TraHVHU BHYTPINIHBOTO CepeLoBUINla KPO6 i nim-
¢a MaoTh PiIKy MIKKIITUHHY PEYOBUHY — NJAA3MY.
Y mifi posramoBaHi oxkpemi kiaitTwHm (Mas. 11). ITi
TKAHWUHU 320€31eUyIOTh TPAHCIOPT MOKUBHUX PEYOBUH,
rasiB, BaKJIMBUX JiA pPeryaAnii GyHKIi# oprarizmy
PEUOBHH, 3aXUCT BiJl XBOPOOOTBOPHUX MiKpOOpTraHisMiB
TOIIIO.

o crkenemHux mKkaHuH HAJEXKUTH KicTKOBa i
xpdAmoBa. 3 kicmkosol mranunu (maa. 12, 1) dop-
MYIOThCA KICTKHW CKeJjieTa, [0 BUKOHYIOTH 3aXWUCHY
(BaxuINaoTh BHYTPIITHI opranm) Ta onopHy (Iiarpumy-
IOTh OKPEeMi opranu Ta Bce TiJI0 B IEBHOMY ITOJIOKEHHI)
dyHKIii. ¥ cKIami KicTKOBOI TKAHUHU TIePeBaKalOTh
HeopraHiuHi peuoBuHUu. ToMy BoHaA XapaKTepuU3yeThCA
0co0IMBOIO MintHicTIO. Xpauwoea mranuna (Main. 12, 2)
BXOAUTH IEePeBaKHO OO CKJaLy Ccyriaobdis. Y Hik
mepeBakaloTh opraHiuHi peuoBmHU. TOXK XPAMIOBii
TKAHWHI IpUTaMaHHI SK MiITHiCTB, TaK i IPYKHICTB.

® M’a3oBa TKaHHMHA 3a0e3leuye pyx OaraTokJii-
TUHHUX TBapWUH. |1 OCHOBHA BJIACTUBICTH — 3HATHICTH
CKOPOUYBATUCh y BiAmOBigb Ha 30ymxeHHs. M’sa30Bi
TKAHUHU IOAiJIAIOTH Ha HEIOCMYT'OBaHi (IJIafeHbKi)

Ta mocMmyroBaHi (momepeunocmyracti). BoHu ckiamaioThCcA 3 OPi€HTOBAHUX Y
MEeBHOMY IMOPAAKY IIy4YeUKiB HUTOK — MioQ)iOpus, AKi yTBOpeHi 3 0iJKiB, 3maT-

HUX 0 CKOPOUEHHS.

Henocmyzo6ani m’a3u BXONATH IO CKJIAAY CTiHOK BHYTPINTHIX OpraHiB Ta
KPOBOHOCHUX CYAWH XpeOeTHHUX TBapwWH. IXHI KJIiTMHM HeBeJIUKUX PO3MipiB,
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§3. TKAHVHW TBAPVH

Man. 13. M’a3oBa TKaHunHa: 1 — HenocMmyroBaHa (rnageHbka); 2 — NocMyrosaHa (nonepeyHo-
cmyracra)

HalfuacTiilie BepeTeHoIIo1i0Ho1 (hopmu, MaioTh oxue Aapo (maa. 13, 1). Ckopo-
YeHHA TAKUX M’ A3iB JOCUTH IIOBIiJIbHI.
ITocmyzoeana m’a306a MKAHUHA CKIIANAETH-
cs 3 BeJIUKUX BUJOBKEHUX OaraToAmepHUX KJIi-
TuH. ¥ Ii miodiOpuiax uepryioTbcsa CBiTIL Ta
TemHi giaaaku. ToMy BOHM MalOTh HiOu mocMy-
roanun Burasaxg (man. 13, 2). Ilocmyrosani
M’s3U 3JaTHI CKOpPOUyBATUCS 3HAUHO IITBUAIIIE,
Hi’K HEIIOCMYTOBaHi.
©® HepBoBa TKaHWHA PETYJIIOE JKUTTEBL QYHK-
il opranismy TBapuH. KiiTunu, 3 AKUx cKJaaga-
€ThCcs HepBOBa TKAHWHA, — Heluponu (Maiu. 14) —
3a0e3MeuyioTh BAaXKJIUBY BJIACTHUBICTH OpraHis-
MiB — moapasauBicTh. Heliponu MaioTh BigpocT-
Ku. BoHM 3maTHI cupuiiMaTé moapasHEHHA Ta
TPOBOAUTH iX IO Pi3HWMX TKAHWH i OpraHiB.
Ilo cKJray HepBOBOI TKAHMHM, KPiM HEMPOHIB, 2
BXOJSTH TAKOMXK nonomi&uRHi KJaiTuEu. BoHN 3axu- Man. 14. 1. Hepsosa TkaHuHa.
IIAIOTH Ta JKUBJSATH HEHPOHMU. 2. HeiipoH (06'emHe ¢hoTo)
IIpo Te, sKi oprarau GOPMYIOTHCA 3 TKAHUH Yy
TBapUH i AK BOHU 00 €IHYIOTHCA JJIS BUKOHAHHS CBOiX (DYHKIIili, B Ji3HaeTecs
3 HaACTymHOTO Imaparpada.

/ Y3ArANbHEHHA 3HAHb

\/PoapiSH;MOTb Taki TUNW TKaHWUH TBApPWH: eniTenianbHi (YyTBOPHOKOTbL MNOKPU-
BW Tifna, BUCTUNAKOTb MOPOXHWMHU TiNa Ta BHYTPILWHIX OpraHis; 3ano3nctnin eni-
Tenin BXoAWTb OO CKragy Pi3HOMaHITHMX 3ano3); TKaHWHW BHYTPIWHbOrO ce-
pepoBuia (BUMKOHYIOTb PiI3HOMAHITHI (DYHKLIi: 3aXWMCHY, TPaHCMOPTHY, OMOPHY,
3anacaHHsi MOXMBHUX PEYOBMH TOLLO); M’'A30Bi (3abe3nevyloTb pyxum Sk OKpemmx
YacTWH Tina, Tak i BCbOro opraHiamy); HepBoBy (3abesnevye CNpUHATTS pisHOMa-
HITHWMX NOAPA3HUKIB i perynsuito XUTTEBUX OYHKLiA OpraHiamy TBapuH).
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BCTYN

Y
w. LEPEBIPTE 3[106YTI 3HAHHA

1. Aki TMNW TKAHWH € y TBapuH? 2. Aki ocobnmBocTi byaosu Ta yHKUi eniTenianb-
HUX TKaHWH? 3. AKi € pi3HOBMAN TKAHWH BHYTPILWHBLOrO cepenoBuwa? Aki ixHi pyHk-
Lii? 4. Axi TkaHWHKM 3abe3nevyoTb pyxu TBapuH? Aka ixHa Bbygosa? 5. Aki dpyHKuii
HEPBOBUX TKAHUH?

99 OBrOBOPITb Y 'PYNAX
LLlo cninbHoro Ta BigMiHHOrO B Oy0Bi TKAHWH POCIVH i TBAPUH?
Ona AonUTNMBUX | KMITIMBUX

AKi TKAHWHW POCIIMH | TBApWH NOAIGHI Mixk coboto 3a BUKOHYBaHMMM (DYHKLIAMN?

ixaso! .

* 3 BMAO3MIHEHUX MOCMYroBaHMX M'SiI30BMX BOMOKOHELIb CKMafalTbCH €neKTPUYHi

| opraHu, o ey 6rnnabko 300 BUAiB pnb. MNpur CKOPOUEHHI LiX M'SI3iB BUHUKAIOTb ENEKTPUYHI
po3psam, SIKi CNyryloTb TBAapUHAM AN NOMOBaHHA Ha 30061y Ta 3axMCTy Bia Boporis. |

§4. OPTAHU
TA CUCTEMHU OPI'AHIB TBAPUH

MpurapanTte, ski Npouecun XUTTERIANBHOCTI BNACTMBI opraHiamam. fAki opraHu € y Bu-
LLIMX POCITNH?

Opzan — 1e yacTHHA OpraHidMy, IO PO3TAaIlI0OBaHA B IIEBHOMY Micli & xa-
paKTepus3yeThCs MPUTAMAHHUME JIHIe 1 0COOMMBOCTAMU OYIOBU Ta BUKO-
HyBaHUMU QYHKIiaMu. Opranm, siki CIiJibHO BUKOHYIOTH B OpraHismi meBHi
(dyHKIiI, YTBOPIOIOTL cucmemy Opz2aHié. ¥ TBapUH BUIIJIAIOTH TaKi OCHOBHI
CHCTEMHU OPTraHiB: OIIOPHO-PYXOBY, TPABHY, KPOBOHOCHY, IUXAJbHY, BUIIIBHY,
HEpBOBY, OPraHiB UyTTs, CTaTeBY, €HAOKPUHHY Ta iMyHHY. 3JaroiskeHa po-
0oTa opraHiB pidHuUX cucTeM 3abesdmneuye oOMiH peYOBWH B OpraHisMi TBapuH,
PYX¥ Ta B3AEMOJil0 3 HABKOJUIIIHIM CEPEOBUIIIEM.

BynmoBa cuctem opraHiB MOKe 3HAUHO BifIpi3HATHCA 3aJIe’KHO BiJ BUIY TBa-
puHU Ta crocody ii }KuUTTs, ajle BUKOHYBaHi HUMMY (DYHKIIii 3arajioM OJHAKOBI.

SAKI ®YHKIII OCHOBHHUX CHCTEM OPTAHIB TBAPHUH? @ Onopso-

PYXOBY cHcTeMYy CKJIaIaloTh CKeJieT i MycKyaaTypa. CKeleT BUKOHYE 3aXUCHY
(byHKIIiT0, TiATPpUMYy€e B IIEBHOMY IIOJIOJKEHHI BHYTpimiHi opranm (maJn. 15, 1).

Man. 15. OnopHo-pyxoBa cuctema ccaBus (KOHs): 1 — ckeneT; 2 — M’a3u
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o ckesera IPUETHYIOTbCA M’ A3U, AKIL
3a0e3MeuyioTh Pi3HOMAaHITHI pyXu TBapuH
(man. 15, 2).

® TpaBHa cucreMa CKJaJa€ThCA 3 OP-
ratiB, 1o 3a06e3meuyyOTh HAAXOMMKEHHS,
00po0bJieHHs, IIepeTpaBJOBaHHA ixKi Ta
BCMOKTYBAHHSA  MOKUBHUX  PEUOBUH
(man. 16). TpaBHOI cucTeMum He MaIOTh
meAki mapasuTuuHi TBapuHH. lloKuBHI
PEeUYOBMHU B3 OpraHisaMy xasdiHa BOHH
OTPUMYIOTH Uepes3 MOKPUBHU.

® BuginpHa cucremMa IpusHaueHa s
BUBEIEHHS 3 OpPraHiaMy KiHIEBUX IIPO-
OIYKTiB OOMiHYy pe4oBHH, HAAJIUIIKIB BOAH,
coJiell Ta OTPYHHUX CIOJNYK (MaJua. 17).

® /TuxanapHy CHCTEMY YTBOPIOIOTH Opra-
HU, sKi 3a0e3meuyoTs razooomin. Bygosa
OpraHiB MWXaHHA B3aJIEKUTH Bif cepemo-
BUIIA "KUTTA TBAPpUHU. Barato MemKkaHIIiB
BOJIOMM IUXAIOTh KUCHEM, PO3UUHEHUM ¥
Boxi. Il;s 1iboro BOHU MaloTh 310pa (Oara-
TO BUAIB MOJIIOCKiB, pakomomiOHi, pubOm)
(man. 18, 1). Ieaki npiObui BogHi TBapmHU
3maTHi 3aificHIOBaTHM Tras3000MiH dUepes
TOHKi IOKPUBHU Tija (moIioBuii uepB’dK,
KJimii Tomro). Y MeEIIKAaHIIIB CYXOmOJIy
opraHu AuXaHHA — JereHi (y xpebeTHUX
TBapuH) i Tpaxei (y KoMax) — JalOTh 3MO-
ry e@eKTHBHO BUKOPHUCTOBYBATH KHCEHD
arMmocdepuoro mositpsa (mai. 18, 2, 3).

§4. OPTAH TA CUCTEMU OPTAHIB TBAPVH

Man. 16. TpaBHa cuctema ccaBLsl (KOHS):
1 — poToBa NOPOXHWHA; 2 — CTPaBOXIA;
3 — WNYHOK; 4 — KNLLIEYHUK

2

Man. 17. BwupginbHa cuctema ccaBus:
1 — HUPKK; 2 — CEHOBUIN MiXyp

® KpoBoHocHA cucTeMa TIpU3HAUYeHa [Jis TPAHCIOPTY PiBHWX DPEUYOBUH,
30KpeMa rasiB i MOKUBHUX PEUYOBUH, a TAKOK 3aXUCTy OPraHi3My Bijg XBOpPoOO-
TBOPHUX OPraHidMiB i MKiAIUBUX peyoBUH. ¥ OGiJIBIITOCTI TBAPUH € CHEIliaJbHUH
M’ A30BUI ITyJIbCYIOUUIT OpraH — cepiie, M0 3a0es3meuye pyx KPOBi MO cyauHax —

KpoBooOir (may. 19).

,r"’ﬂfll-'- ——

A

Man. 18. Opranu amxaHHsa: 1 — pnbn (3s6pa); 2 — ccaBu4 (nereHi); 3 — komaxu (Tpaxei)
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® V TBapuWH € CUCTEMU IJS PEeryJsalii
3JIaTOMI)KEHOT0 (PYHKI[IOHYBAHHA BCixX
YacTHH OPraHidMy i IJyid pearyBaHHA Ha
30BHimHI moapasHuku. Tak, HepBOBa
cucremMa 3abesrmeuye INMBUAKI peakIiii y
BiAIIOBiAL Ha Mii0 IMOApPasHUKIB, aHaIi3ye
in(popMmariiro, 110 HAAXOAUTH BiJ OpraHis
yyTTA. BOoHa Taxko:k 30epirae orpumaHy
in(opmartito, 1110 A€ MOKJINBICTh TBapUHI
BUKOPMCTOBYBAT HAKONWYEHUI MTOCBi.
Y 6araThoX TBapUH HEPBOBA CHCTEMAa Mae
CKJIamHy OymOBY Ii IIOAiIeHA Ha IIeHTPAIbLHY
1 nepudepuuny. o cKiany meHTPaAIbLHOL
YaCTUHU HEPBOBOI CHCTEMU YaCTO BXOIUTH
TOJIOBHUM i cumHHHN MO030K (Maia. 20).
TosoBHUM MO30K KOOPAWHYE iAJbHICTH
ycix opraniB Ta 3abe3neuye cKJIamHi (hopmMu
HOBEIiHKU.

® OpraHu 9yTTS TBAapHWH 3MaTHi CIPUIi-
MaTu meBHI moxpasHuku. CTymiHb OCBIT-
JIEHHS, @ 9acTO — KOJIbOpU U (hopMy Ipe-
METiB, CIPUIMAaIOTh OPraHU 30Dy, 3BYKHU —
OpraHu CIyXy, XiMiuHi peuoBUHU — OpraHU
XiMiYHOTO UyTTA TOIIO.

® 3 HEepPBOBOIO CUCTEMOIO TiCHO B3a€MO-
Man. 20. prsosa cucTema ccaBsLis: OB’ sI3aHa eHJOKPHUHHA CHCTeMa, IO BU/Ii-
1 — ronosmit Mg"f'ﬁe%;MC””HH“” MO3OK;  j1s7¢ TOpMOHU Ta iHIII cIreIriayibHI peuoBHHI.

IIi peuoBumHHM pasoM 3 HEPBOBOIO CUCTE-

MO0 KOOPAUHYIOTH IPOIlECH, IO IIepediraroTh B opraHismi.

©® ImyHHA cucTeMa CIyTrye IJIA 3aXUCTYy OPTraHi3My Bifl UyKOpPiJHUX BIJIMBIB,
30KpeMa Big 30yqHUKIB iH(peKIiTHNX 3aXBOPIOBAHb.

® CrarteBa cucreMa IIpr3HaUYeHa JJId POSMHOKeHHs. BoHa BKJIIOUae craresi
3aJ103U, SKi YTBOPIOIOTH CTAaTEeBi KJIITHMHU.

ARKE SHAYEHHSA TBAPUH ¥y ITPUPOAI TA KUTTI JIOJUHU? Bu
mam’aTaeTe 3 Kypcy 6iosorii 6 xJjacy, 1o 6arato TBapuH 0epyTh yUacThb y 3a-
MUJIeHHI POCJMH i MOIMpeHHi HaciHHA Ta maomiB. [oImoBi uepB’sAKM po3my-
IIYIOTh I'PYHT 1 6epyTh yUacTh B i10oro yTBOpeHHi. JlesKi TBAPUHU € CIIPaBKHIMU
«caHiTapaMu» TpuUpoau. BoHM MOImaloTh PEIITKU TBApWH i pocamH. Takoxk
TBApPUHU € CKJIAJIOBUMU JIAHITIOTIB KUBJEHHA (npuzadaiime 3 Kypcy npupooo-
3Ha8CcMEa, Wo maxe JAHUI02 HUBJEHHS).

3aBAAKM TBaApWHAM JIOAUHA OTPUMYE Pi3HOMAHITHI IPOAYKTH XapuyBaHHS:
BEPIITKOBE MAaCJIO0, MOJIOKO, CUD, M€, M’ Aco. TBapuHU TaKOK IIOCTAYAIOTH CUPO-
BUHY /I IPOMUCJIOBOCTi: BOBHY, IIIKipy, IIyX, BiCK TOIO (cnpobyiime npodosixcu-
mu yeil nepesik). BogHouac pisHOMaHITHI MapasuTU MOYKYTh 3aBJaBaTU IITKOIU
3TOPOB’I0 JIOAWHU Ta CBiMICBKUX TBApWH. 3allacy XapuoOBUX IIPOAYKTIB YacTo
ICYIOTh KOMipHI KJiimi, muIri Ta immri. OTpyTa AeAKMX BHUAIB TBAPUH, TaKUX
fAK MMaBYK KapakypT, FafloKa 3BUYaiiHa, HeGe3lmeyHa IJid OpraHidaMy JIIOAWHU.
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Man. 19. KpoBoHOCHa cucTema ccaBus:
1 — cepue; 2 — cyanHu




§4. OPTAH TA CUCTEMU OPTAHIB TBAPVH

JlropquHi moTpibHi 300Ji0TiUHI 3HAHHS, 1100 yMiTU yOe3meuuTu cebe Bij TBa-
PUH, AKi MOMKYTh 3allofiATH IIKOAM iii abo ii rocmogapcTBy, a TaKOK II[O0
OXOPOHATHU Ta MIPUMHOMKYBATU TWBOBUYKHUI CBIiT TBapuH.

/ Y3ArAlbHEHHA 3HAHb

Y TBapuH hOpMYIOTLCS PiBHOMAHITHI cMcTemu opraHiB. OnNopHo-pyxoBa cuctema
ckrnagaeTbcs i3 ckeneTta Ta Myckynatypu. Ckenert 34iNCHIOE OMOPHY Ta 3axWCHY
dyHKLIi, a MycKynaTypa 3abesnedye pyxu oKpeMmnx YacTuH Tifla Ta BCbOro opraHiamy.

MOXMBHI PEYOBUHM Ta 3anaceHy B HUX EHeprito opraHiamy TBapuHW MnocTtadae
TpaBHa cucTtema. BuginbHa cuctema 3abesnevye BuBeOeHHS 3 OpraHiaMy KiHLEeBUX
NpoAyKTiB 0OMiHY PEYOBUH | HAAMULLKOBY BOAY.

a3000MiH 3abe3neyye guxanbHa cuctema. Y MeLLKaHLiB BOAOWM OpraHun AnxaH-
HS — 34e6inbLioro 3s6pa, y MeLUKaHLiB Cyxoaomny — Tpaxei Ta fereHi.

TpaHCcnopT peyoBUH i rasiB No opraHiamy TBapuH 3abe3neyvye KPOBOHOCHA CUCTe-
Ma, sika 3a3BMYai CKNnagaeTbCs i3 cepusi Ta MepexXi KPOBOHOCHMX CyOMH.

®yHKUiT HEpBOBOI CUCTEMU — perynauis AiSnbHOCTI BCIX IHLUMX CUCTEM OPraHiB i
3abe3neyveHHs 3B’A3KIB i3 30BHILLHIM CEPELOBULLIEM; PETYITIOE MPOLECH XUTTEIANb-
HOCTI OpraHiamy TBapuH TaKOX eHOOKPWHHA cucTema (CMcTema 3ano3 BHYTPILLUHbOT
cekpedii).

OcHoBy cTaTeBOi CUCTEMM CKMafatloTb CTaTEBI 3aM03K, B AKMX YTBOPIOIOTLCH CTa-
TEBi KMNiTUHMN.

¢ > MNEPEBIPTE 3006YTI 3HAHHS

1. Aki cuctemun opraHis TBapuH BaM Bigomi? 2. Aki (oyHKLIT ONOpHO-pyX0OBOi cuctemm?
3. Aki opraHyn MOXyTb BXOOUTM OO CKnagy TpaBHOi cuctemu? Aka ii ponb y 3abes-
nevYeHHi HopMarnbHOro (OYHKLIOHYBaHHSI opraHiamy? 4. Axi dyHKUii BUAINbHOI cu-
ctemn? 5. Aki opraHu AMxaHHSA MaloTb TBAPUHN — MELLKaHLi BOAOWM Ta Cyxodony?
6. 13 Yoro cknagaeTbCst KPOBOHOCHA cuctema? Aki it dpyHKUii? 7. Aki cuctemmn opraHis
30JMCHIOTb PErynsALito XUTTEBUX PYHKLUIN y TBapuH? 8. Aki cyHKUii cTaTeBoi cu-
ctemn?

r' ONA 0ONUTAUBUX | KMITAIUBUX

1. lWo cninbHOro Ta BiAMIHHOIO Y HAaAXOMKEHHI Xi 4O OpraHiamy rpmbiB, pOCMH i
TBapuH? 2. MNMoMipKynTe, Lo CifbHOro 1 BiAMIHHOIO MiXK OpPraHOM W OpraHerok.

©O

.. OBrOBOPITb Y 'PYNAX
SAKi OCHOBHI (PYHKL|ii CUCTEM OpraHiB TBapuH?

y TBOPYE 3ABOAHHA
[MepeniviTb yci BifoOMi BaM pyxu, Ha AKi 34aTHIi TBAPUHW 1 POCTIVHMN.
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@ BCTYN
R

1. YKaxiTb opraHiamu, y SK1x CnocTepiratoTb CNPaBXHi TKAHWUHW: @) rpyubu; 6) OLHOKMITUH-
Hi pocrnMHONOAIOHI opraHi3amu; B) 6araTokniTUHHI TBApUHW; ) LiiaHOBaKTepii.

2. YKaxiTb CTPYKTYpU, SiKi He TpanmnslTbCa Y KNiTMHaX TBapWH: a) 84po; 6) MKryTukuy;
B) BaKyOni 3 KINITUHHUM COKOM; ') HECNPAaBXHI HiXKKW.

3. 3a3HauTe, 5K BigbyBaeTbCs perynauis XUTTeBmx PyHKLIiN y 6araToKMiTMHHUX TBApWH:
a) TiNbKX 32 JOMOMOrOK HEPBOBOI cucTeMM; B) TinbKM 3a AONOMOroK cneuianbHUX peyo-
BWH; B) 32 JONOMOrOI0 CreuianbHUX PEYOBUH i HEPBOBOI CUCTEMM.

4. BuaHaute, i3 4Oro cknagarTbCa TKAHUHW TBAPWH: @) TifbKK 3 KNITUH; 6) TiNbK1 3 Mix-
KNITUHHOT PEYOBUHW; B) SIK 3 KITITWH, TaK i 3 MDKKNITUHHOI PEYOBUHMW.

5. YkaxiTb CTPYKTYpU, SKi MOXYTb MaTu fnuLLE KNITUHX TBApWH: a) LWiNbHa KNiTUHHa 060-
noHka; 6) 54po; B) BilKK; ) XxnoponnacTy.

6. 3asHauTe rpyny opraHiamiB, KNiTUHW sKMX 34aTHi Jo daroumTtody: a) bakTepii;
0) cnpaBxHi rpubu; B) pOCNUHW; I) TBAPUHMU.

7. YKaxiTb TKaHWHW, SKi € y TBapWH: @) MexaHiyHi; 6) MOKPUBHI; B) M’A30BI; I') OCHOBHI.

TECTOBUA CAMOKOHTPOJIb 3HAHb
(BMGEpITL i3 3aNpoNoHOBaHUX Bi4NOBIAEN NPaBUIbHY)

8. YKkaxiTb TKaHVMHYy BHYTPILUHBOrO cepefoBuLlLa: a) Kpos; ©) 3anos3uctui enitenin;
B) HEPBOBA; I') M’A30Ba.

9. YkaxiTb CMCTEMY OpraHiB, sika 3abesnedye perynsuito XuTrteBux yHkuUin y 6araTto-
KNiITUHHUX TBapWH: a) TpaBHa; 0) BUAinNbHa; B) AnXarnbHa; r) HepBOBa.

10. YkaxiTb €KOonoriyHy rpyny, 40 KO HanexaTb TBapWHW, LLIO CMIOXMBAKOTb PELUTKN Big-
Mepnnx opraHiamia: a) canpoTpodu; 6) KPOBOCUCHI BUAM; B) XVXKaKK; ) napasuTu.

11. YkaxiTb Ccnocib >XMBMeHHSs, He BNacTUBMIN GaraTokNiTUHHUM TBapuHaM: a) OTOCUH-
Tes; 6) XvxauTBo; B) CanpoTpOdHWI; ) NapasmTn3m.

12. YKaxiTb CUCTEMY OpraHiB TBapuH, sika 3abesneyye TpaHCMNOPT rasiB i NOXUBHUX pe-
YOBWH MO OPraHi3mMy TBapWH: a) ONOPHO-pPyX0Ba; 6) KPOBOHOCHA; B) EHAOKPUHHA; I') TpaBHa.
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PISHOMAHITHICTH
TBAPUH

SIKi BIOAOTIYHI OCOBAVBOCTI OCHOBHUX MOYM
TBAPUH? SIK TBAPWHU MPUCTOCOBYHKOTHCS

AO CEPEAOBULLA XKUTTA? JIKA POAb TBAPUH

Y MPUPOAI T IXHE 3HAYEHHST B XKUTTI AKOAVHIN?

§5. IIOHATTA ITPO KJIACUDIKAIIIIO
TBAPUH

MpurapanTe, WO BMBYaE cMCTEMATUKA POCNH. AKi cucTeMaTnyHi OONHWLI BUKOPUCTO-
BYIOTb Yy CUCTEMATHULi POCINH?

Bu Bike 3HaeTe, 110 TBApUH BUBUYAE HayKa 300/102is. BueHi-zoosioru mocJri-
IKYIOTH OYIOBY, HPOIECHU KUTTEAISIIBLHOCTI, NIOIINPEHHs, Pi3HOMAHITHiCTH
TBapUH TOIO. SIK caMocTiliHa HayKa 300Ji0Tid Gepe IMOYATOK i3 CMBOI JaBHU-
Hu. Ilepmium cnermiajbHO ITOUYaB BUBYATHM TBApPUH BUAATHUI yueHUU [laBHBOI
T'perntii — Apicroreas (384—-322 pp. 1o H. e.) (man. 21). Bin onucaB 6J1u3bK0
500 BuziB BigoMux oMy TBapuH i cirpoOyBaB iX KJaacudikysBaTH.

Man. 21. ApictoTens

YueHun noginue ycix TBApWH Ha ABi BENWKi rpynu: TuX, siKi
MatoTb KpOB, Ta THX, LLO KPOBi HE MatoThb (BiH BBaXas, LLO KPOB
mMoxe OyTv nuiwe 4YepBOHOW). TBapWH 3 KPOB'IO BiH, Yy CBOKO
yepry, NOAINMB Ha XMBOPOAHMX 6e3HOrMX (KUTOMOAIOHI) Ta Xu-
BOPOJHMX YOTMPUHOIMX (iHWi ccaBui), ANLEPOOHNX i ANLEXU-
BOPOAHWX (NTaxw, nnasyHu, 3eMHOBOAHI, pubwn). (Momipkydme,
4u 3200Hi 8U 3 makuM rnodifloM meapuH Ha 2pynu.)

AKI TIPUHITUIIN KJIACUDIKAILIIL TBAPUH? 3opieHTyBaTHCh y BeIH-
Yye3Hil piBHOMAaHITHOCTI TBapWH, AKi MeIIKaOTh HA HAII¥N IJaHeTi, JomoMa-
rae HayKa cucmemamuka meéapur. 1i oCHOBHI 3aBJaHHSA — OIUC, HANMEHYBaH-
HA BUJIB TBAPWH Ta BU3HAUEHHS IXHLOTO MiCI[d B CHCTEMi OpraHiuHOTrO CBiTYy.
IIpu nnboMy BUeHi-cuCTEMaTUKM BUBUAIOTH HE TiJILKY Cy4YacHi BUAM, a ¥ Ti, AKi
MeIlIKanu Kojuch. Knacugiryeamu opzanismu — o3Hauae BUBHAUUTU IXHIO
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Man. 22. Kapn IliHHen

Y cBoin npaui «Cuctema npupogn» BYEHUI ONucas i Cu-
ctemaTtunsysas noHag 4000 Buais TBapuH. YCix TBapWH BiH
nopinue Ha 6 knacie: 3Bipi (To6To Ccasui), MNraxu, Amdi-
6ii (y uew knac BiH 06’egHaB amdibini i pentunin), Pubw,
Komaxu ta Yepsu. Tux TBapuH, SKMX MOMY He BAanocs
cucTeMaTnsyBaTtu, BiH BiQHIC 4O LUTYYHOI rpynu «Xaocy.
(lMopisHsatme npuHyun knacucbikauii meapuH Apicmomensi
ma K. JliHHes1. HYum 8oHu 8i0pi3Hstombcs? Yus knacuika-
uis 6ruxde 0o cy4acHoi?)

MPUHAJIE}KHICTh 1O BCiX OCHOBHUX CHUCTEMATUYHUX KaTeropiii. 3 rypcy 0io-
Jorii 6 KJlacy BU 3HaA€Te, 1[0 BIIEPINle OCHOBHI CHUCTeMaTUYHi ONWHUIIL 3aIpo-
BaJUB BUAATHUN mBeacbKuii yuenuit Kapa Jlimnei (masn. 22).

Yu omHaKOBi cucTeMAaTHYHI OOUHUIII BUKOPHCTOBYIOTHL yUeHi, Kaacudiky-
foun pocauHu i TBapuH? IlopiBHANTe iX i BUsHaUTe, AKi 3 HUX € CIIJILHUMH,
a AKi — BigMiHHUMU.

r PocnuHu TeapuHu 1
Bu Bu
0 1 r a
Pi Pi
A 1 r A
PoguHa PoguHa
O 1 r il
lNopsidok Psi0
1 r
Knac Knac
1 r
Biooin Tun

dAx i B cucremaTuili pocyanH, y CUCTEMATUII TBAPUH OCHOBHOIO CHCTEMATHU-
HOIO OOMHUIIEI0 € Bui. IIpuramaiiTe: BUA — Iie CYKYIIHICTH OCOOMH, MOMiOHMX
MixK 00010 3a OYI0BOIO, IIPOIlECAMU JKUTTEAIAIBHOCTI, BUMOTaMU [0 YMOB ic-
HYBaHH, AKi BiIBHO CXPEIYIOTHCA MisK c000I0 B IPUPOi, JAIOTH ILIiTHUX Ha-
IAaAKiB i HAaceasaIOTh MEeBHY TepuTopito. JIuiile B OKpeMux BUMAAKAX OCOOMHU
OMUBBKUX BUAIB MOKYTh TApyBaTUCS 3 OCOOMHAMU iHIMMUX OJUBBKUX BUMAIB i
HaBiTh 3aJIUINIATH ITOTOMCTBO (HATIPUKJIaMd, cobaKa i BOBK, 3aiiri 6inuii i cipmii).

Bu rTakosk 3HaeTe, IO HAYKOEA HA36a4 KOYKHOTO BUIY CKJIALAETHCA 3 IBOX
CJIiB JIJaTHHCBKOIO MOBOIO, HanpukJan Felis silvestris — KiT nicoBuii. ¥ 1miit Ha-
yKOBi#1 HasBi mepire caoBo (Felis) odHauae Ha3By poay (JIaTHHCHKOIO MOBOIO
3aBIK/M THUIETHCS 3 BEJUKOI JiTepu), 0 AKOTO HAJIEKUTh BUI, a APyTre — 8U-
0osy Has3sy (muilieTbesA 3 MaJjoi jgiTepu). Taka HayKoBa HasBa BUAY € €IUHOIO
I BUEHUX yCixX KpaiH i fae 3MOTy YHUKHYTU Pi3HUX HEIIOPO3YMiHb.

Bausbki Buam TBapuH 00’enHYIOTH y poau. Tak, Bumm Kit JsicoBuii i puch
HajexaTb no0 pony Kimku. Bausbki poau 06’enuyiors vy pogunu. Hampukias,
poxu Kimku Ta Benuki Kimkwu (Zo 1bOT0o poay BXOAATH JIeB, TUTD, JIEOMap/,
saryap) — mo poamuu Koraui. Bausbki poamum 06’emnHyioTh y pagu. Hampu-
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§5. [IOHSITTS TIPO KAACUDIKALLIKO TBAPYH E

Bud

¢ KiT nicoBun Buaun o6’egHytoThb y pig
Pio !

¢ Kiwkum Poan o6’efHyt0Tb Y poanHM
PoduHa

v KoTaui PoanHun o6’egHytoTh y psaon
Ps0 1

3 Xumxi Psion o6’egHytoTh y kKnacu
Knac

l' CcasBuj Knacu 06’egHytoTb y TMNK

Tun

Xopaosi

Man. 23. Cxema knacuaikauii koTa nicoBoro

kaan, poguau Koraui Ta Cobaui — 1e aB8i poguau pany Xuaxi. Bauseki pagu,
y CBOIO Uepry, CKJagaoTh Kaac. Hanpuwkaan, pasu Xwmxi, Komaxoigui, I'pu-
3yHU Ta iHImi BigHOCcATh mo KJaacy Ccasui. Kiacu 06’eguyrors y Tunu. Hanpu-
kJaanm, kaacu IItaxm i CecaBii — me kjaacu tumy Xopaosi (mam. 23).

ITizcraBoio AJiA 00’€HAHHA CUCTEMAaTUUYHUX ONUHUILL HU)KUYOTO paHry (Ha-
MIPUKJIAMA, BUIIB) B OOUHUILI BUIIOTO (POAU) € CTYIiHb POAMHHUX 3B A3KiB MiK
opratizaMaMu — IIOXOIKEHHS BiJ CIIIJIbBHOTO IITpeaKa.

AKOIO € PISBHOMAHITHICTHL TBAPVH? MunryJ/0ro pOKY B O3HAWOMMU-
Jaucs 3 OesIKUMU MPEeICTaBHUKAMU OJHOKJIITMHHUX TBAPUHOIOAIOHUX opra-
HiBMiB: MENIKAHIIMHU IPiCHUX BOJOWM (amMebO0I0 IIPOTEEM, €BIJIEHOIO 3€JI€HOIO,
iH(pYy30pie0-TydesTbK0I0) Ta MTapaduTUYHUMHU BUIaMU (MaJAPIiHHAM HJIa3MOJi-
€M, IU3eHTepiiiHO ame0b0r0). Takoxk BU AisHaJAMCA IPO HPUMITHBHUX Oara-
TOKJITUHHUX TBApWH T'yOOK. ¥ IIbOMY PO3MAiJii B 03HAWMOMUTECS 3 ITPE/ICTaB-
HUKaMU 0araTOKJIiITUHHUX TBApWH, ¥ AKUX (GOPMYIOTHCA Pi3HI TMOUW TKAHWH,
OpraHu Ta CUCTEMU OpPTraHiB.

BaraTokgiTuHHUX TBapWH TPAAUI[IAHO MOMIISAIOTE HA 0e3XxpedeTHUX i xpe-
oerHux (Maj. 24). PisHumio Mixx HUMH BimoOpaskae camMa HasBa. ¥ IEPIIUX

Man. 24. A. BeaxpebeTHi TBapuHu: 1 — Meny3a; 2 — montock; 3 — komaxu. b. XpebeTHi TBapuHu:
1—puba; 2 — ntax; 3 — ccaBeub. (3 doromoeoro sHumerns gu3Hadme guou 306paxxeHuUx meapuH.)
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Man. 25. XXan-batuct Jlamapk

Y4yeHnii yneplie nopinve TBapuH Ha 6e3xpebeTHux
i XxpebeTHux, BuainueLm 16 knacis, 3amictb 6, 3anpo-
noHosaHux K. JliHHeem

HeMae xpebta, y apyrux BiH €. Ilo 6e3xpebeTHux BimHOCATH moHAA 30 TUITiB
TBAPUH, KOKHOMY 3 AKUX NPUTAMAHHUN JIUIIEe HOMY 3araJIbHUH ILJIaH OyIOBU
Ta OCOOJIMBOCTI IPOIIECiB KUTTENIANIBLHOCTI. ¥Yci xpebeTHi — IIe mIpeacTaBHUKU
Tuny XopaoBi. Ymepiie moiJinB TBapUH Ha 0e3XxpebeTHUX i XxpeOeTHUX BUAAT-
HuY pparnys3skuil yuenuinn fan-Baruct Jlamapk (man. 25).

IIpo pisHomanmiTHicTh, Oe3xpebeTHMX i XpeOeTHWX TBApWH, BU3HAYAJIBHI
O3HaKU iXHBOI OYAOBU Ta CIOCIO KUTTSA BU MisHAETecs 3 HACTYIIHUX IIaparpa-
(¢iB miei Temu.

/ Y3ATANbHEHHA 3HAHb

TBapuHW — HAaWYMCIEHHILA rpyna opraHiaMiB, fka Hanivyye 6nmabko 1,5 MInH BU-
nis. Cepe HUX € SIK OQHOKMITUHHI, Tak i 6araTokNiTMHHI opraHiamn. Pi3HOMaHITHICTb
TBapWH SOCIOKY€E HAayKa cMCTeMaTuKa TBapuH. YUYeHi-CUCTEMATUKN OMUCYOTb HOBI
ONS HayKn BUOW, poau Ta iHLWI CMCTEMaTUYHI KaTeropii TBapyH i AatoTb iM HayKOBI
Ha3BW. BoHM TakoX BM3HaYatoTb IXHE MOMOXEHHS B CUCTEMI OPraHiyHOro CBITY.

NEPEBIPTE 3[106YTI 3HAHHA

1. Aki 3aBOaHHA cuctemaTmkn TBapuH? 2. Aki cuctematuyHi OanMHULI BUKOPUCTO-
BYIOTb AnNs knacudikauii TBapuH? 3. Lo Take Bua? 4. AkMx TBapuH BiOHOCATb 40
0e3xpebeTHuX, a skux — oo xpebeTHnx? HaBeaite npuknaaw.

r ONA 0ONUTANBUX | KMITIUBUX

Yomy 6e3 po3BUTKY cuctemaTukm 6yB 61 HEMOXIMBUI PO3BUTOK camoi Bionorii?

d
>J  IBOPYE 3ABOAHHSA

[MopiBHANTE cucTeMaTUYHI KaTeropii, ki BAKOPUCTOBYIOTb AN Knacuadikauii TBapuH
i pocnvH. [ns uboro Knacudikymte Kota CBINCbKOro 1 LWKNWKHY cobady.

Hikaso! .

* 3a vacie K. JliHHesa i misHiwe (Mamxe g0 Apyroi nomosuHM XIX CT.) opraHismu :

. ob’egHyBany nue Ha niacTasi NodibHOCT ixHbOi ByaoBM, 6€3 ypaxyBaHHS CTyneHs :

* iXHbOi cropigHeHoCTi. Taky cucTeMy HasvBaloTb wWmyyHor. Cuctema OopraHiamiB, :

. AKa 6as3yeTbCs Ha CMiNbHOCTI MOXOMKEHHA OPraHiamiB (iIXHIX POAMHHUX 3B’A3Kax), Mae
Ha3By rpupodHoi. Hanpuknag, npo Te, wo cucrema K. JliHHes Byna wTy4YHoo, CBIig4UTb
Takni pakT. Jluwe Ha nigctaBi geskMx puc nogibHocTi ByaoBu Lien yYeHWun BigHiC 0o
poay Aulipka Takmx TBapuWH, SK KPOKOAMWM, sLlipka, canaMaHgpa, XxaMeneoH. Tenep ix
BIHOCATb 4O Pi3HWX POAMH, psAiB i HaBiTb knaciB (canamaHgpy — Ao knacy Amdibii,

pewTy — 0o knacy PenTtunii).
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§6. KNLLKOBOMOPOXHUHHI m
§6. KHIIIKOBOIIOPOJKHHNHHI

MpurapanTe, ki BaKkyori Ha3nBaloTb TPaBHUMU. AKMM opraHiaMam BOHW MpUTaMaHHi?
Aki ocobnusocTi 6ynosu ry6ok?

AKI XAPAKTEPHI PUCU KHUIIIKOBOIIOPOKHUMHHMX? Ha Bigminy
Bifi ry00OK, KMIIKOBOIIOPOKHMHHI — Ile CIpPaB)KHi 0araToKJITMHHI TBapWHU,
KJITUHN SKUX YTBOPIOIOTh TKAHMHU. 3a OCOOJIMBOCTSIMU 30BHIITHLOI OYIOBU
Ta CIIOCOOOM KUTTS KUIITKOBOHMOPOKHUHHUX MiJATH HA ABI rpynu, mMoB’sS3aHi
3 IIPUCTOCYBAHHAM OO IIEBHUX yYMOB IIPOKMBAHHA: MOJIinu Ta mMenys3m. Taki
Tpyny HAa3WBAIOTh HUMMESUMU Gopmamu.

® Iloninmu, HaIpUKJIAA Tigpa, aKTuUHiI, MaIpemopoBi Kopanau, BeAyTh
IPUKPiIIeHni a60 MAJIOPYXJIUBHII CIIOCI6 *KUTTA. IXHE Tijl0 Haragye MiIok, Ha
BEPXHBOMY IIOJIIOCI STKOT'O PO3TAIIIOBAHUIT POTOBUM
OTBip, OTOUEeHUH IynmagbiiaMu (Maj. 26, 1).

® Menysu, Ha BigMiHy Big moJimiB, BegyThb
DPYXJIMBHII CHOCIO 'KUTTSA. IXHe Timo Haragye ma-
PacoJbKy, II0 KpasgXxX AKOl po3TallloBaHi YMCIeHHI
mynaabita (mana. 26, 2). OgHa yacTuHa Iapacojb-
KU OITyKJa, iHIa — yBirmyra. ¥ IeHTPi BBirmyToi
YaCTUHU PO3TAIllOBaHE POTOBE CTEeOesbIle 3 POTO-
BUM OTBOPOM Ha BepxiBii. Menysu aKTUBHO ILJja-
BaIOTh Yy TOBIIIi BOJMH.

3 0co0JMBOCTAMU OyZOBHU IOJIIIIiB O3HAIOMU-
Mocs Ha mpukiaai 2idpu (Man. 27). ¥ mpicHux
BomoiiMax YKpaiHM MeHmIKaloTh PisHi BuAuM Tiap.
Ix MoxHa moGaumTH Ha WiZBOJHUX IpenMeTax,
0 AKUX Tifpa IPUKPIIIIOeTheA MmigorrBoio. Ile
OCHOBa HMKHBOI YACTWMHU Tijla Tipu — cTebesb-
A, 10 Oie aK mpucocok. Ha mporuiesxkHOMY 1mO-  Mas. 26. PisHi )utTeBi hopmu
Joci Tija po3TamIoBaHWiT POTOBUIL OTBip, OTOUe-  KULWKOBOMOPOXHMHHMX: 1 — no-
HU ITyOaIbIAMI. nin; 2 — mepysa

8HYMPIWHIG wap

- —
Man. 27. A. Cxema 6ynoBu rigpu: 1 — ctebenbLe, SiKe 3aBepLUyETHCA PO3LLMPEHHSIM — MiLOLLBOM);
2 — potoBui OTBIp; 3 — wynanbusa. b. Tunu kniTuH rigpy: 1 — xarnki (a — xarnka HUTKa BCepeauHi
KNiTUHK, 6 — Xanka HUTKa BUKWOAETbCS HA30BHI); 2 — NPOMIXKHI; 3 — MIKXKMITUHHA PEYOBUHA;
4 — WKipHO-M'5130Bi; 5 — TpaBHi; 6 — HepBOBI; 7 — 3aN03UCTi
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‘ TEMA 1 risHomariTHicTs TBAPUH

CriHKM Tijla KUIITKOBOIMOPOKHUHHUX CKJIAMAIOTHCSA JIMINE 3 JBOX IapiB
KJITUH — 30BHIIIHBbOTO i BHyTpimrHboro (Man. 27, B). Mixk HumMm poararro-
BaHUM TOHEHBKUWM Iap MisKKJIiTMHHOI peuoBmHU (Maa. 27, B, 3) y Buraami
OPYKHOI mIacTUHKHW. BiH BUKOHYe omopHy (yHKIIifo. Por y rizpu Beme B
MiIIKOIOAIOHY KUIIIKOBY IIOPOKHUHY, B AKill IepeTpaBioeThes ixka. Came 11sa
ocobiuBicTh Oy0BU 3yMOBUJIa HasBy Ipynu — Kuuko6onopojxcHunHi.

Y 30BHINIHLOMY IIapi KUIITKOBOIIOPOKHUHHUX € MAJAKI KAimuHu (3Bimcu
MOXOAUTH Ille OJHA Ha3Ba IUX TBapuH — JRaaki). CaIyryioTs KadKi KJIITHHHI
I 3aXUCTy, ypaskeHHA 3m00uui Ta ii yrpumMaHHs; Haubijble ixX Ha IIy-
maJgbIAX. YCcepeawHi KaJKoi KJITWHM po3TallioBaHa KaricyJsa 3i cmipajbHO
3aKPYYEHOIO MKaJIK0I0 HUTKO0 (Maj. 27, B, 1a). fAKIio 3g00my, 110 IPOIIINBAE
TOB3 TPy, 3aUENUTh YYTJIUBUN BOJIOCOK, JKAJKa HUTKA BUKUAAETHCA HA30BHI
(mag. 27, B, 16). Bona nmpoHUKae y paHKY, 110 YTBOPIOETHCA Ha TiJji 3m00uyYi, a
pasoM 3 Hel0 — i TOKCUUYHAa PeYOBUHA, AKa i mapanaidye. HoBi kaaki KaiTuau,
TaK camMo AK ¥ iHIITi TUTIU KJIITUH, BUHUKAIOTh 38 PAXYHOK npomixcHux (Mmamn. 27,
B, 2), 3amaTHUX 10 HOAiIy.

ITokpuBU Tifpu yTBOPIOIOTL WKipHO-M A308i KiaitTuau (Man. 27, B, 4). 3a-
BIAKYU CKOPOUYEHHIO M’ SI30BUX BiIPOCTKIiB IMUX KJITHH TiJIO TigpU CTUCKAETHCA
a00 HaXWJISEThCS B TeBHUM OiK. € y 30BHINTHLOMY IIapi ¥ Hepgosi KaimuHu
(man. 27, B, 6). Cepen KJIiTHH BHYTPIITHHOTO IIAPY II€PEBaKAIOTb MPABHI KJli-
MmuHu, 10 MalOTh IKTYTHUKU, aje 3JaTHI YTBOPIOBATU I HECIPaBXKHI HiMKKU
(man. 27, B. 5). Boun 3axomiioioTh 3Ky, AKa MMEPETPABIIOETHCA y TPABHUX
Bakyosax. 3ano3ucmi kaimuunu (man. 27, B, 7) BUp0OOAAOTh i BUAIIAIOTE Y
KUIITKOBY IIOPOYKHUHY TPaBHI COKH.

Y Menys MiKKJIITHHHA pedyoBWMHA MicTuUThb GaraTo Bomu — Maitxke 98 %.
Tomy ixHe Tijo nparsucre. Bucokuii ymicT Boau moromMarae Meysi TpuMaTUCh
y ToBIIi Bomu. IlepecyBaeThcss TBApUHA 3aBASAKYU CKOPOUEHHSAM ITapaCOJIbBKHU.

KumkoBonmopo:kHUHHI — 31e0inbioro xu:xkaxku. [piOHI BUAU JKUBISATHCA
mie apibHimMMMHu 6e3xpebeTHUMU TBapUHAMU, BEJIMKiI — MOXKYTb 3aKOBTYBaTU
1 xpebeTHUX (HanmpukJaazg, pubd).

AKUM € PISHOMAHITTA KUMIIKOBOIIOPOKHMHHNX? ¥V craBKax,
o3epax i piukax 3 IOBiLJBLHOIO TeUi€lo IMOIupeHi pisHi Bugm riap (man. 28, 1).

Man. 28. Pi3HOMaHITTS KMLLKOBOMOPOXHUHHUX: 1 — rigpa NpiCHOBOAHA; 2 — Mey3a KpacnenakycTa;
3 — meny3a aypenis; 4 — Mey3a KOpeHepoT; 5 — noLepHapis; 6 — akTUHIS KiIHCbKa
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§6. KNLUKOBOMOPOMKHVHHI m

Bonu cmoxuBaroTh OJHOKJIITUHHI opranismu,
IpiOHMX paKomomiOHMX i uepBiB.

¥V piurkax Ykpainu, 3okpema I[minpi, Tpamn-
JIEThCA Menysa kpacnedaxycma (Maiu. 28, 2).
Bomna gy:xe majenbka, miamerp ii mapacosbKu
cArae Jjuie 2 cM. BBa)KawTh, 1110 ¥ BOTOMMU
€Bponu 11i TBapmHuU norpanuiau 3 IliBgeHHOL
AmMepuKU pa3oM 3 TPOTMiYHUMY BOJHUMU POC-
JUHAMU.

Y Yopuomy Ta A30BCBKOMY MOPSAX IIOIIHPE-
Hi Memysu aypeJis, KOPeHepoT i JirolepHapis.
Hiamerp mapaconbku aypenii (Man. 28, 3)
mocke caratum 40 cm. Y kopenepoma HeMmae
nrynajgenb, KaJKi KJIITUHU MiCTATHCA IO II0-
BEPXHi IapacoJbK! Ta BUAOBYKEHUX, 3POCINX
MixK co00i0 poToBuX JomaTax (man. 28, 4).
Jwyepuapin, abo mopcvkuil aixmapuk
(mas. 28, 5), Beme IPUKPIMJIEeHUIT cHoci0
KuTTa. HiKKoI0, 110 3aKiHUyeThCsA IIPHCOC-
KOM, MeJy3a IPUKPIMIIOETHCA OO0 Pi3HUX
OiTBOOHUX IIPEIMETIB, HAIIPUKJIAA BOJOPOCTEMH,
duM Harajye IoJilil. Man. 29. Kopanosi noninu:

OerMy rpyny EKHUIIKOBOIIOPOXHMWHHNX 1 - Map‘penopom Kopanu;
CTAHOBJATH KOpaJioBi moaimu. AKTuHII — 11e 2 — YyepBOHUI Koparl
oJHA 3 I'PYI KOPAJOBUX IOJIiIIB, IIo30asJe-
HUX cKeJiera. Haiibinbllle BUIOBe PiBHOMAaHITTA aKTUHIN cIOCTepirarmTh y
TPOIIiUYHUX MOPAX, HacaMmepesn Ha MiJIKoOBoAmi. BoHU MOMKYThL OyTH ACKPaBO
3a0apBJyieHi B 3eJeHUW, CUHilM, YepBOHUII, OypUil KOJIhOPU, HAraAyouu (QaH-
TACTUYHI KBiTHM, TOMy iX Ha3WBalOTh MOPCBKUMMU aHeMOoHaMu (AaHEeMOHU —
TpaB’STHUCTI POCJMHU 3 BUIIYKAHOIO KBiTK0I0). ¥ YopHomMy Ta A30BCHKOMY
MOPSX Ha OHI mobamsy OeperiB MeIIKae akmuHiisa kincvka (Maa. 28, 6).

Barato kKopasmoBux moJIimiB yTBOpIOIOTH KoJsoHii. Ile BimOyBaeThcs TOMYy,
110 Iicasda OPYHbKYBAHHS OCOOMHI Ha BCE MKUTTS 3aJIUINAIOTHCA 3’ €IHAHUMU 3
TisioM KoJioHiI. Taki KoJ0oHil MOXKYTh YTBOPIOBATH KOpPaJIOBi pudu. B yTBOopeH-
Hi KopasoBux pu(dis Hacamiepes 6epyTh ydacTb madpenoposi kopanu (Mal.
29, 1). IcaytoTh i KopaJyu, III0 MalOTh BHYTPIIIHIN CKeJieT 3 KaJbIlili Kapbo-
HaTy abo opramiunoi peuoBuru. Tak, wepsornuil kopan (Man. 29, 2), nomrupe-
Huit y CepenseMHOMY MOpi Ta ATJaHTUYHOMY OKeaHi, Mae pidHi BiATIiHKM —

2 — pizanig; 3 — noninogiym
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TEMA 1 risHomariTHicTs TBAPUH

BiZl CBIiTJIO-POKEBOr0 IO TEMHO-UYE€PBOHOI'0, Maiiyke YOPHOIro. 3 HHOI'O BUI'OTOB-
JAIOTH I0OBEJIIPHI IpuKpacH.

Hebesnery mJs1 30poB’ sl JIOAUHYU CTAHOBJISATE OIIKM BeJIETEeHCHKOI Meay3u
yianei, mo Memikae B HiBHiwHMX Mopax (man. 30, 1). ¥V TpomiuHmx MoOpax
MOKHA HATPAIUTH HAa IJIaBAaOYy KOJOHIiIO — ¢i3aniro, abo «nopmyzanvcorull
kopabarur» (man. 30, 2). Sycrpiui sronguHmM 3 Qisaniero MOKYTb 3aBePIINUTHICS
CUJIBLHUMHU OIliKaMu. € cepel KUIIKOBOIOPOMHUHHMX 1 mapasuTUUYHI BUAHU.
30KpeMa, OUH 3 HUX — noainodiym — mapasuTye B iKpUHKAX 0CETPOBUX puo,
JKUBJIAYNCEH »KOBTKOM (Maj. 30, 3).

/ Y3ATANNbHEHHA 3HAHb

\/KVIUJKOBOI'IOpO>KHVIHHi — MOCTIiVHI MeLUKaHLi Bogonm, nepeBaxHo Mopis. Lie 6ara-
TOKNITUHHI ABOLIAPOBI TBAPWHK; Y HUX (DOPMYIOTLCHA TKAHWHWU N OpraHun; € ABi XUT-
Tesi hopmu: noninu Ta mMenysu. BinbLiCTb KMLWKOBOMOPOXHUHHUX — XMXKaKW, Lo
BOMBalOTb 3400MY 3a AOMNOMOrOH Xankux KnituH. Onikn aeskux BUAIB HeOE3neyHi
ONS 300POB’A Ta XKUTTS NIOONHN.

w. [EPEBIPTE 3[10BYTI 3HAHHA

1. 3 aKuUX KNiTUH CKNagarTbCst CTiHKM Tina KULWKOBOMOPOXHUHHMX? 2. Aki ocobnu-
BOCTi TPaBMEHHS KULLKOBOMOPOXHUHHMX? 3. Aka OygoBa »xankux KnitnH? FAka ixHs
dyHKUIS? 4. YnMm BigpisHaOTLCA noninu 1 meaysun?

Ona AonUTNUBUX | KMITITUBUX

TpaBJ'IeHHﬂ KMLLKOBOMNOPOXXHUHHNUX HA3NBAKTb 3MilwaHum. Ak B1 BBaxaeTe, qomy’?

Mixazso! :
© e« [ocnigHuk rigpy — cdpaHuy3bkuin 3oonor Abpaam Tpambne (1710-1784) — we :
-y XVIII cT., po3pizatoum ii B3OOBX Ta Nonepek, CrnocrepiraB BiQHOBIIEHHSA YacTWH Tina
© (wynaneub) abo Linoi TBapUHM 3 OKPeMIX LUMaTouKiB. Baratopasoso onepytouu nonin,

BiH ofepxaB «CemuroroBy» rigpy. BigpizaBwu Bci «ronoBu» (Hacnpaai — OTOYEHi
LynanbusaMu poTOBI OTBOPWM), OOCHIOHWK CMoCTepiraB IXHE BiOHOBMEHHS, MOAIOHO
00 TOro, sk, 3a JaBHbOrPeLbKMMU Michamu, BigpocTanu BigpybaHi [epaknom ronosu
JlepHencbKoi rigpu. 3BiacKn n NnoxoauTb Ha3Ba Liel TBApUHM.

§7. RIIBYACTI YEPBU

MpwurapanTe, Lo Take pereHepauis. Aki ocob-
nuBocTi OygoBw enitenianbHOi  TKaHMHM?  Aki
dyHKLUiT KpoBOHOCHOI cuctemun? Lo Take rymyc?

AKI TBAPUHU HAJEXATH 10
KIJIBYHACTUX YEPBIB? Kinsuacti uep-
BH, abo Kinsuaku, mommwupeHi y mpicHux

5 6 BOJOMMax, MOPAX, y I'PpyHTi. € cepen HUX
mapasuTyU Ta KPOBOCUCHI BUIU.
Man. 31. Cxema 6y[oBu CErMeHTIB Kink4ac- Tino KimbuacTUX dYepBiB MoAileHe Ha

TOro YepBa: 1 —NOKpUBM; 2 —MOPOXHUHA  pneni cerMeHTH-KibIA, Bil 9OTO # TIOXO-
Tina; 3 — KPOBOHOCHI CYyAMHU; 4 — KULLEY-

HUK: 5 — HepBoBa cucTema: 6 — nepero- AATP IXHS HasBa (man. 31). Cezmenmu —
poAKa Mk CerMeHTamu Ile YaCTUHM Tijia OHeAKUX TBApPUHU (KiJIb-
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§7. KIABYACTI YEPBI E

YacTUX UYepPBiB, YWIEHMCTOHOTMX), PO3TAIIIOBAHI B3OBXK Tijia OJWH 3a OSHUM.
3aBIAKH IIOAiIYy Ha CerMEHTH Tijio HaOyBae 3HauHOI rEyuyKocTi. Ilepexonarucs
B IILOMY MOJKHA, IIOCIIOCTEPIiraBIIIM 3a PyXaMH JOIIOBOI0 UepB’sdKa. SOBHIIII-
HIO OyZOBY ¥ XapakTep PyxXy KiJbuyacTHX UepBiB BUBUMMO IIiJ yac BUKOHAHHS
J1a00PaTOPHOIO JOCIiAKeHHs.

JTABOPATOPHE OOCHIAXXEHHA

3oBHIiNIHA OymoBa i xapakTep pyxy KiJibuacTUX UepPBiB
(Ha TIPUKJIa[i MOITOBOr0O UepB’sKa ab0 TPYOOUHUKA)

O6nagHaHHA, MaTepiany Ta 06’eKTU QOCHIMKEeHHS: XX1Bi JOLLIOBI YepB’sikn abo TpyBOUHMK
(3a Bubopom yuntens), dikcoBaHW mMartepian, Makponpenapartu, Yawku etpi, insTpy-
BanbHWUI Nanip, NiHUeT, nynu.

Xig po6oTtun

1. 3a 1ONOMOroto nynu po3rnsHLTE 0COBNMBOCTI 30BHILLHBOT Oy10BM AOLLOBOIo YepB’'ska
abo TpyboYHMKa.

2. MoknagiTb XMBOrO OOLLOBOrO YepB'sika Ha apkyw nanepy. [MpoctexTte 3a #oro
pyxoM. [MNpucnyxanTtecsa 4o WypxoTy, AKMIN YyTW Mig Yac pyxiB AOLLOBOro YepB’ska.

3. JOTOPKHITLCS NiHLETOM [0 XUMBOIO AOLLOBOro YepB’ska abo TpybouHuka. Ak TBapuHa
BigpearyBana Ha JOTUK?

IloxpuBm; Tina KinbuacTux uepBiB — wkipHo-M’a306uli miwokr. Taxk HazmBa-
IOTh CYKYITHICTh IOKPUBHOTO €IIiTeJIiI0 Ta PO3TAIIIOBAHUX ITiJi HUM JBOX ITIapiB
M’s3iB — KigbieBux i mosmoB:kHiX (Main. 32). Kiitumum emitTesnito BUAIIAIOTH
HaA30BHI TOHeHbKUH ITap UIibHOI HEKJIITUHHOI PEYOBUHU — KYymurkyay. ¥ Io-
KpuBax 6araTo cams3oBux 3ajo3. CiIn3 BUKOHYE 3aXMCHY (PYHKIIit0 Ta, 3BOJIO-
JKYI0OUM MOKPUBU, 3a0e3IIeuye Kpisdh HUX ra3000MiH.

IToposxkHMHA TiNa KinThbyacTUX UYepBiB BigMerKOBaHa BiJl BHYTPIITHIX OpraHiB
i TKaHWH IapoM elriTesmianbHUX KJIiTnH. Taki cami mapu BiToOKpeMJIIOIOTE II0-
POKHUHY KOYKHOTO cerMeHTa Bif cycimuix (mas. 31). PigmnHa, 1110 3amOBHIOE
TMOPOKHUHY Tijla, CIPHUAE MiATPUMAaHHIO Horo ¢opmu, 3abe3meuye TPaHCIOPT
MOXKMBHUX PEYOBHUH 1 KiHIIEBUX MPOAYKTIB OOMiHYy TOIIO. 3aBAAKKU TOMY, IO
TOPOYKHWHA OJHOT0 CeTrMEeHTa BiJOKpeMJieHA BiJi TOPOYKHWHU iHITIOTO, 3a He-
3HAUYHUX YIIKOIYKEHb ITOKPWBIiB MOPOYKHUH-
Ha piguHa BUTiKae He 3 yCHOTO Tija, a Tijlb-
KM 3 JeKiJbKOX YIIKOIYKEHUX CEerMeHTiB.
ITe samoGirae sarmbesi TBapuau. [loniOHMI
OPUHIUTN BUKOPUCTOBYIOTH i B CyIHOOYIY-
BaHHi: TpioMU KopabJ/iB AiJATH IIEePeropoj-
KamMu Ha Bincikm. Ao kKopabesb 3a3Hae
mpo0boiHM, BOoJa 3allOBHIOE He BeCh TPIOM, a
JIUIIe OJUH Y’ KiJbKa Biacikis.

Ha BimMiny Big KHIIKOBOIIOPOKHUHHUX,
KiJbuacTi yepBU MaOTh CIIPAB}KHIO TPaBHY,
BUJJIIbHY, KPOBOHOCHY, HEPBOBY Ta CTATEBY
cucremu (man. 31) (npo ixHwo 0ydosy ma
Pyuryii eu Oisnaemecs 3z00om). Barato
MEITKAaHIiB BOJOMM MAaIOTh I OPTaHU AUXAaH-

Man. 32. BynoBa LUKipHO-M'I30BOr0 MiLLl-
Ka Kine4actoro yepBa: 1 — KyTuKyna;
HaA — 3a0pa. Opra"m 4yTTa Hailikpalle pos- 2 — NMOKPMBHUI eniTenin; 3 — KinbLeBi
BUHEHI B MEIIKAaHIIIB BOIOWM, AKi BeIyThb M’5311; 4 — NO3OBXHI M'S3K
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‘ TEMA 1 risHomariTHicTs TBAPUH

PYXJIUBUM CIIOCIO JKUTTA. ¥ HUX € OPraHu AOTUKY (BYCUKHU, IIYIAJIbILA), Hony,
30py (oui), piBHOBaru. ¥ MeIIKaHI[iB I'DYHTIB, HAIIPUKJIAJ AOIOBUX UYePB’ AKiB,
creriasnisoBaHi opranu uyTTiB po3BUHEH] c1a6o abo B3araui BizcyTHi. IxHi QyHK-
il BUKOHYIOTH HEPBOBi 3aKiHUeHHA B IOKpuUBax (npuzadaiime peakxuyir 0ouio-
8020 Yepg’aka Ha nodpasHeHHs). ¥ OiNbIIOCTI KilbuacTuUX UepBiB A00Ope pPO3-
BUHEHA 3JaTHICTh N0 pereHepariii — BiTHOBJIEHHS ITOINKOMKEHUX YACTUH TiJja.

AKA POJIb KIJIBHACTUX YEPBIB V IIPUPOII TA KUTTI JIIOIM-
HU? TlepeBakHa OinbIIicTh BHUAIB KiJbUacTHUX UEPBiB HAJEMKUTH N0 Oararto-
IIeTUHKOBUX UEepPBiB, MAJOIIETUHKOBUX YePBiB i II’IBOK.

©® VY 6araTomeTHHKOBUX YePBiB IepeIHi CerMeHTHU Tijla MOYKYTh 3POCTATHUC,
YTBOpPIOIOUM T'oJIOBHUM Bigmis. Ha HboMy posTallloBaHi opraiu 4yTTs i poTo-
BUH OTBip. 3 OOKiB cermMeHTiB TyJyriy0a 4acTo pO3TAIllOBaHi MyCKYJbHI JiomtaTi —
cBoOepinHi opranu pyxy (3Haildimv ix Ha maniorky 33). BoHU cayryoTh s
MOB3aHHA YU mJaBaHHsA. Ha HUX posMmiImeHi umciaeHHi HOBTI mieTWHKHU (110 #
Iajio Has3BYy KJacy), a iHomi — i opraHu IuxXaHHSA — 3a0pa.

BararoreTnHKOBI UepBY MOIIUPEHi IMepeBaskHO B MOPAX, HaceJAUYN pisHi
rauouau. Cepel HUX € XMKi, POCAMHOIAHI UM BceigHi TBApMHU Ta BUAU, AKi
JKUBJIATHCA APiOHMMM opraHisamMaMmu, Bimmimxyrouu ix 3 Bomu. Taki Bugu Hasu-
BaIOTh inbmpamopamu. Jeaxi 3 npugoHHNX HopM OYyAYIOTH BJIACHI CXOBaHKU.

Y Yopraomy Ta A30BCHKOMY MODPSAX MEIIKAIOTh Hepeicu (Man. 33, 1), akumu
JKUBJIATHCA IiHHI MTPOMUCIOBI pubu, 30KpeMa oceTpoBi. [leskux 3 Gararolie-
TUHKOBUX UYEPBiB, HAIPUKJIAJ TUXOOKEAaHCHKOTO nanono (mana. 33, 2), cio-
sKuBae B 1Ky JgiogmHa. Iickoxcunie (Mman. 33, 3) BUKOPUCTOBYIOTh AK JKUBIIiB
IJIs pUOATKU’.

©® MaJioneTHHKOBI YepBHU IIOMIMPEH] ITepeBakHO B I'PYHTI Ta MPiCHUX BOAOT-
max. IlepecyBaroTbCcsi BOHM 3a PaXyHOK IOYEPrOBUX CKOPOUYEHBb PiBHUX ITapiB
M’s3iB MIKipHO-M’s30BOTO Mirrka. Ha meBHUX cermMeHTax Tijia CTATEBO3PiJINX
0COGMH € pO3IIUpeHHA — noacox (max. 34, 1, a). Moro 3anosu BUALIAOTH
caus, 3 AKoro opMyeThCA 000JIOHKA KOKOHA. ¥ KOKOHI IijJi Yac pO3SMHOMKEHHS
posTaloBaHi AWIA, a TAKOXK MICTATHCA HOYKWBHI PEYOBWHU, MOTPiOHI I
PO3BUTKY 3apojKa.

Houwo6i uwepé’axu (man. 34, 1) Tta iHIII I'PYHTOBI MaJOIeTUHKOBI uepBU
BiZirparoTh HaA3BUYANHO BaKJUBY POJb y Ipollecax I'pyHTOyTBopeHH:A. IIpo-
KJIaJalouu JOBTi XOJM, BOHU 3a0e3IMeUyIOTh IEePEeMiIllyBaHHA Ta PO3IMYIIEeHHS
rpyuty. Ile mosinmiye npoHUKHEHHS MOBITPA Ta BOAW A0 KOPEHEBOI CHUCTEMU
pocauH. JloIoBi YepB’SAKU JKUBIATHCA BiIMEpJIMMHU PeIITKaMHU POCJUH, 3a-
TATYIOUM iX Y CBOI XOaW, i TMM 30arauyioTh I'PYHT OPTraHIiYHUMU PEUOBUHAMMU.

Man. 33. baratoweTnHKoBi YepBu: 1 — Hepeic; 2 — nanono; 3 — NiCKOXun
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§7. KIABYACTI YEPBI E

Man. 34. ManoweTnHKoBi 4YepBu: 1 — OOWOBMIN YepB’aK (8 — NOSACOK); 2 — en3eHia naxy4a;
3 — Tpy6oYHuMK

VY mporiieci mepeTpaBieHHA POCIUHHUX PEIITOK B IXHBOMY KHUIIIEUHUKY (HOPMY-
IOThCA OpTaHiuHi peYoBUHU, 3 SKUX YTBOPIOETHCS POMIOUMM T'yMYyCOBHUIl IITap
rpyHTy. CBOIO Ha3By [MOIIOBiI UepB’AKU JiCTAJ TOMY, II[O IIiCJSA JOIIiB, KOJU
BOJa 3aJiMBa€ ixHi xomu, 6araTo IMX TBAPUH BUIIOB3AIOTh HA ITOBEPXHIO uepes
HecTauy KWCHIO Yy BOJIOTOMY I'DYHTi.

OzuH 3 BUAIB AOIIOBUX 4epB’AKiB — eilldeHia naxyxa (man. 34, 2) gacrto
TPAILIAETHCA B KyHax I'HOI0 YW KOMIIOCTY (OpraHiuHe HJOOPMBO — CYMiIll THOIO
Ta omajJoro JucrtsA). KiideHis mepepobJisie OpraHiKy Ha BHCOKOe(heKTUBHE
nobpuBo (6iorymyc). YUeHi HIITYYHO CTBOPWJIM BUCOKOIPOAYKTUBHY IIOPOIY
elizeHil — kaJipopHillcbKUll Yep8OHUll uepa.

Io1ioBi YepB’AKM HOTPEGYIOTH OXOPOHMU. IXHS YHCENbHICTH CKOPOUYETHCA
BHACJiTOK HaIMipHOTO BUKOPUCTAHHS MiHepaJbHUX JOOPUB Ta OTPYTOXiMiKa-
riB. Eiisenisa I'opdeesa, Bu, 110 nomupenuii Ha TepuTtopii [JrinponeTpoBchKoi
Ta 3anopi3bKoi obJiacTeil, 3aHeceHU 10 YepBOHOI KHUTU YKpaiHU.

YV npicHMX BomoiiMax YKpaiHU NOIIWPEHi HEeBeJWKi YepBU 3aBIOBKKU
2-5 cm — mpy6ounuru (man. 34, 3). Ix Tak HasBaIM TOMY, IO HABKOJIO 3aj-
HBOI YaCTHUHMU Tija, AKA BUCYBA€TbCS Hal I'PYHTOM, BOHU YTBOPIOIOTH T'HYYKY
3aXMCHY TPYOKY 3 MYJOBUX UYaCTOK, CKJIEEHUX CAM30M. TpyOOUHUKIB uacTo
BUKOPHCTOBYIOTh K KOPM IJid akBapiymHux pub. IIpomyckaroum Kpishb CBiit
KUIIEeYHUK JOHHU MYJ, TPYOOUHUKHN PO3KIALAIOTH opradiuHi cmoayku. Tomy
BUEHI PEKOMEHIYIOTh BUKOPUCTOBYBATH ITMX TBAPUH [IJIs OUUIIEHHS CTIUHUX
BOJI, 3a0pyAHEHUX OPraHiKoIo.

® IT’aBKHM TIOIMPEHi IepeBaKHO y IIPICHUX BOJOMMAX i MOpPsAX, aje Tparl-
JAIThCA W Ha cyxomoJai. Cepen HUX € XMMKaKU, AKI JKUBJIATHCA APiOHUMU
TBapuHAMH (MOJIOCKaMM, YepBaMU TOI0), KPOBOCUCHI BUAM Ta MapasuTH.

Ha mepegubomy Ta 3aJHBOMY KiHIIAX Tijla B II’SBOK PO3TAIIIOBaHi JBa MpU-
COCKM: POTOBUU Ta 3amHin (Man. 35, 1, 2). 3a TOIOMOro0 HMPUCOCKIB I’ IBKU
mepecyBaioTbCcs. MeIIKaHII BOZOWM Ta-
KOK I1JIaBalOTh, XBUJIENIOAIOHO BUTUHATO-
yy Tijmo. ¥ BomoiiMax YKpaiHM Tpaijisd-
eTbcA Mmeduuna n’aeéxa (man. 35). Boma
HaJIeXKUTh MO0 KPOBOCUCHUX BHUIIB. ¥ poO-
TOBOMY IIPHCOCKY € TPHU IIeJienu, BKPHU-
Ti apibHUMU 3yOumkamu. Humu n’sBka

IIpopisa€ IMIKIPYy TBapUH YU JOAUHU U Man, 35 MeguuHa m'siBka: 1 — poToBui
yepe3 PaAaHKU BUCMOKTYE KpoB. o craamy NPUCOCOK; 2 — 3afHi NPUCOCOK
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TEMA 1 risHomariTHicTs TBAPUH

CJIVHU MeIWUYHOl II’SBKU BXOAUTH OCOOJMBA pPeYoOBMHA — TipyAWH, IO 3aIlo-
Oirae 3cimamHio KpoBi. Tomy m’aBKa MOKe BUCMOKTYBAaTU 3 PAaHKU 3HAYHY
KimbKicTh KpoBi. Ild KpoB Haue B 3aKOHCEPBOBAHOMY CTaHi 30epiraeTbcs B
il KUIIeUYHNKY KijdbKa MicArniB. MeauuHy I’sIBKY 3 JaBHiIX YaciB BUKOPUCTO-
BYIOTh y MEIUIIMHI, 30KpeMa IIPU 3aXBOPIOBAHHSAX KPOBOHOCHUX CYAWH, SAKi
CYIIPOBO/KYIOTHCSA YTBOPEHHSAM KPOB’SHUX 3TYCTKiB — TPOMOiB, a TaKOM IJIs
BHUKEHHS KPOB’SHOTO TUCKY.

YHacrigok 3a0pyaHEeHHs BOAOMM Ta iHTEHCHBHOT'O BUJIOBY YHCEJIBbHICTH Me-
INYHOI I’ABKM B YKpaiHi mgy:ke cKoporuigacs. Tomy Iieli BUJ 3aHECEHO [0
YepBoHOi KHUTU YKpaiHU.

/ Y3ArANbHEHHA 3HAHb

\/Kianacmm YyepBaM NpuMTaMaHHa cermeHTauis Tina, Wo 3abesneyye Moro rHyy-
KicTb. MepecyBatoTbCs Kinb4acTi YepBM 3a 4OMOMOIOK CKOPOYEHHS M’A3iB LUKIpHO-
M’I30BOr0 MiLLKa; AMXalTb 3a JOMOMOrol 350ep, a TakoX yCieto MOBEPXHED Tina;
MatoTb BUCOKY 34aTHICTb 4O pereHepalii; NoLMpeHi NnepeBaXxHo y BOAOMMAX i MPYHTI.

< > MNEPEBIPTE 3006YTI 3HAHHS

1. Lo Take cermeHTauis Tina? Ake 3Ha4eHHs Lboro asmwa? 2. Ynm npencraBneHi

MOKPMBM KinbyacTux 4YepsiB? 3. AK AMxatoTb KinbyacTi yepBu? 4. Aka ponb OoLo-

BUX YEPB’SAKIB Y I'PYHTOYTBOPEHHI? YoMy iX NOTPiGHO 0XOpoHATM? 5. 3 sikoto MeToro
@ @ MeOU4Hy M'sIBKy 3aCTOCOBYHOTb Y MEANLMHI?

.. OBroBOPITb Y TPYNAX

MopiBHANTE 0CcOBNMBOCTI BYO0BM Ta XUTTEAIANBHOCTI KMLLKOBOMOPOXHUHHUX | Kiflb-
YyacTux YepsiB. AKi yCKNagHEHHS B opraHisauii Kins4akis B noMitnnmn?

ana gonuTnmBux | KMITIIMBUX

3a skumun ocobnmneocTsiMm BynoBM GaraTOLLETUHKOBUX YEPBIB MOXHA BCTAHOBUTU
€noci6 IXHbOro XNTTA?

Hikaso! .
:* CnuHHui 6ik Tina 6araToleTUHKOBUX YepBiB apoanTIL LWifIbHO BKPUTUA FyCTUM
: MOKPUBOM 3 HAWTOHLLUMX LLETMHOK, L0 NepenMBaeTbCca BCiMa Konbopamu pangyrn. OauH :
: 3 BUAIB LMX YepBiB AicTaB Ha3By MOpchbka Mulia, 60 30BHi AeLlo Haragye Lo TBapuHy
: (man. 36). :
: + Y Kapnartax TpannsieTbcs AOLLOBUIA YEpB’'sik el3eHid cybMOHmMaHHa, KU 30aTeH
. cBiTutUCA (Man. 37). t

Mar. 36. Mopcbka MyLLa Man. 37. EnseHia cybMoOHTaHHa
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§8. YAEHCTOHOTI m
§8. YJIEHHUCTOHOI'I

MpurapganTe, WO Take cermeHTU. Aki ocobnmeocTi ByaoBu Kinb4acTux YepsiB? Aki opra-
Hi3MM Ha3MBalTb canpoTpodamm, Xmxakamu, POCIMHOIAHUMI Nnapa3uTammn?

AKI TBAPVUHU HAJIEGKATH 10O YJIEHMACTOHOI'MX? YxeHnCTOHOTI —
VHiKaapHA IPyIa TBapWH. IX BiZoMo B mecATKM pasis 6inbmme, His mpemcras-
HUKIB yciX iHIMWX THUHOIB TBapwH, y3ATUX pasoM. Po3Mipm KOJMBAIOTHCA Bif
MiKPOCKOMiYHUX (YacTKU MijsimMeTpa, K y AesIKUX PAKOTOAiOHUX UM OaraTbox
KJIIIiB) M0 mecATKiB i 6iyibirie canTuMeTpiB. Hanmpukianm, foBKuHA Tija omapa
mozxke cAratu 70 cM, a podMax Hir AMOHCHKOTO Kpaba — 1o 3 M 75 cwm.

YIeHNCTOHOTI 3acesuaN Pi3SHOMAHITHI MiJIAHKM CYXOmOJy, YCi TUOH BO-
Ioiim, I'PyHT, opraHismu immmux icror. OgHI 3 HUX IOB3aIOTh IO 3€MJII Y1 pOC-
JUHAaX, iHIIi — JiTamTh, IJIaBalOTh a00 MPOKJIAAAIOTH XOAU B I'PyHTI. YaeHuc-
TOHOTI — IIe eAuWHAa rpymna 6e3xpebeTHUX TBapWH, NPEACTABHUKU AKOI HaOyIu
3IaTHOCTi 10 aKTUBHOTO TOJILOTY.

o 4IeHMCTOHOTUX HAJEXAaTh MYXU, KYKW, METEJINKMN, OCU, IaByKU, KJIi-
i, piukoBi paku, kpabu Tomro (mas. 38). IIlo o6’eqHye BCix MUx TBApuUH?

AKI OBHAKUN TTPUTAMAHHI YJIEHVCTOHOTI'MM? VYeci mpeacTaBHUKUT
Tuny YJgeHUCTOHOri, AK i KijgbuacTi uepBH, MalOTh CerMeHTOBaHe Tijo. Aue
ixHi cermenTu He Bci ogHakoBi. [lomiOHI 3a Oy/0BOIO IPynHU cerMeHTiB (hopMy-
IOTh 6i00inu mina: ToJIOBY, TpyAu Ta uepeniie (Maj. 39). ¥ meakux BUIAZKaX
cycimHi cerMmeHTHU (HaIPUKJAL, CETMEHTH T'OJIOBU i IPyeii) MOXKYTb 3POCTATH-
¢ Mi¥K co0010, YTBOPIOIOUM T'OJIOBOTPYIU.

Ilo cerMeHTIB Tijla MPUKPIILJIIOIOTHLCA MMapy KiHIIBOK. BOHM cKJagamTbcA
3 MeBHOI KiJbKOCTi OKpeMHuX MiJAHOK — ujeHukKiB. Came Iie 3yMOBHJIO caMy
Ha3By TBApWUH — 4AeHUCMOHOozi. UyieHUCTi KiHIIBKM, Ha BigMiHy Bim O6iuHmMX
MYCKYJbHUX BUPOCTIB CErMeHTiB 0araToIleTMHKOBUX YepPBiB, MOMKYTbL 3Iiii-
CHIOBATH CKJIAJHI Ta TOUHI PyX¥M, PO3BUBAIOUM IIPU IILOMY 3HAUHY CHUJY.

Man. 38. PisHoMaHITTa YneHncToHornx: 1 — cipa M’'acHa Myxa; 2 — XyK-KpacoTin; 3 — METENNK COH-
LieBUK NaBmnyeBe OKO; 4 — kocapwk; 5 — naneposa oca; 6 — kpab-npvmapa
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‘ TEMA 1 risHomariTHicTs TBAPUH

Marn. 39. Cxema 30BHILWHBbOT BYAOBK YUNEHNCTOHOrMX Ha Npuknagi koHuka (A); nasyka (B) i piu-
KoBoro paka (B): 1 — ronoga; 2 — rpyan; 3 — YyepeBLe; 4 — rornoBorpyau; 5 — YNeHUCTI KiHLiBKM

Ha roJioBi uwsieHMCTOHOTUX € Pi3HiI OpraHu YyTTs I POTOBUH OTBip, OTOUECHU A
poroBuMu KiumiBkamu. J[o rpyzei npuKpinigeHi KiHI[iBKU, 1110 3a0e3MMeUy0Th
pyX (XomuibHi, IJIaBaJIbHI HOTH TOIIO), a B OLJIBIIIOCTI KOMAax — TaKOXK i KpuJa.

Tiso uJIeHNCTOHOTMX 30BHI Ma€ MOKPUB, YTBOPEHUN KyTuKYyJa00. MimHocTi
KYTUKYJIi Hajjae ocobinBa OpraHiuyHa peuoBMHA — XiTUH (npuzadaiime, ximun
makxodxi 6xo0ums 00 cKAA0Y KAIMUHHUX 000.10H0K 2pubig). Y piUKOBUX pakis,
omapiB, KpabiB KYTHKYyJa IIPOCOUYEeHa Iie I
KaJbIlili KapOOHATOM, IO HOJATKOBO Ii 3MiIl-
HIo€. I3cepeuHM M0 KYTHUKYJIU KPiIIATHCSA
M’ A3,

Kytukysna djgeHMCTOHOTMX HEPO3TANKHA,
TOMY piCT IIMX TBApPUH CYIPOBOMKYETHCSA
HepioguuyHUM AUHAHHAM — CKUTAHHAM CTa-
poro mokpuBy (maJi. 40). Oxui i3 uxeHucTo-
HOTUX JUHSAKITH i POCTYTh YIPOAOBIK YCHOTO
JKUTTS: HAIPUKJIAL, OMap, TPUBAJIICTD KUTTS
AKoro craHoBuTh no0 50 pokis. Iumri (ak-or,
KOMaxu) y [OOPOCJOMY BiIli He JWHAIOTH i
Man. 40. JInHAHHA piYKOoBOro paka TOMY HE POCTYThb.

AKI € BIOJIOTTYHI OCOBJIMBOCTI YJIEHVUCTOHOIMNX? ¥ uneHUCTO-
HOTHX OKpPEeMi CerMeHTH Tijia He BiJOKpeMJeHi OOWH BiJ OJHOTO Ieperopo-
KaMu, AK y KimbuacTux uepBiB. IIpomMiskKu MisK BHYTpPIiNIHiMM opraHaMu 3a-
IIOBHEHI IIYXKOIO CIIOJIYYHOIO TKAHUHOIO — scuposum minom. Kiaiturm miel
TKAaHWHYU BUKOHYIOTH Pi3HOMAHITHI (PyHKIIii: 3amacaroTh MOKWBHI PEUOBUHU
Ta BOAY, BUJIyYalOTh 3 IOPOKHWHHOI PIAWHU TPOAYKTH OOMiHY, YTBOPIOIOTH
KJITUHU KPOBi, 3AiMCHIOIOTL 3aXMCHY (DYHKIIiIO TOIIIO.

YJIeHHCTOHOTL He MAalOTh IIKipHO-M’A30BOTO MiIlIKa. IXHA MyCKyJaaTypa
CKJIQIAETHCSA 3 OKPEeMHUX TI'pyn mocmyroBanumx M’ aA3iB. Taxi m’sasu 3maTHi 10
IIBUJKOTO CKOPOUYEHHS.

Cepel WIEHHNCTOHOTUX € XWyKaKW, POCJIUHOIAHI BuIM, canpoTpodu, mapasu-
TH, KPOBOCUCHI BuAM ToIlo. POTOBUII amapar, AKWil OTOUyE POTOBUI OTBip, nae
3MOT'y 3aXOILIIOBATHU, IIOAPiIOHIOBATH TBEpAY a00 BUCMOKTYBATU PiIKYy 12Ky TOIIO.

TpaBHa cucTeMa YIEHUCTOHOTUX — IIe HACKPiIBHUH KUIIeUHUK i TpaBHi 3a1031:
cauHHi, meuinka. 11i 3a;103u BUPOOJIAIOTH TPABHI COKM, IKi foIOMaraioTh edek-
TUBHO IIePEeTPaBJIIOBATH PiBHOMAaHITHY 1:Ky. € B UWJI€HMCTOHOTUX i cIieriiajgidoBaHi
BHUIiJIbHA, KPOBOHOCHA, AUXajbHa, HEPBOBAa, €HJOKPUHHA, CTaTEBA CHUCTEMMU.

=
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§8. YAEHVICTOHOT! m

VY pisHUX I'PyI WIEHNCTOHOTUX OyI0Ba ITUX
CHCTEM OpPraHiB 3HAYHO BiAPisHAETHCA.

Bynosa opraniB guxaHHA 3aJ€KUTh Bil
cepeoBUINA YKUTTA YWieHNCTOHOTUX . Merr-
KaHI[i BOJOUM AUXAIOTh 3a JOIOMOI'OI0 35-
0ep, AKi Halikpalle 3a6e3leuyioTh MOTJIN-
HaHHA KHCHIO, po3urHeHoro y Boxi. Ha
CYXOZOJIi AuxXaTu aTMocEePHUM HOBITPAM
JomoMararmoTh Tpaxei abo JereHeBi MiITKu.

OpraHu 4YyTTA UJIEHHUCTOHOTUX OY:Ke
pisuomaniTHi. Ile wacammepenm opraHu
ximiuHoro uyTrTa Ta 30py. Oui wiIeHHCTO-
HOTUX OyBalOTh IIPOCTUMHU I CKJIATHUMU,
ab6o ¢acerxkoBumu. CrjaamgHi oui yTBOpe-
Hi BEJIMKOI KiJIbKiCTIO IIPOCTHMX BiYOK,
AKi ITiJBHO NPUJIATAIOTHL OJHE OO0 OJHOTO
(mas. 41). Bouu 3a6es3neuyioTh TAK 3Ba- Man. 41. A. CknagHe oxo Komaxu. B. Cxe-
HUNI Mmo3aivwHUll 3ip — BUHUKae 300pa- ma Gynosm: 1 — okpeme Biko
JKeHHsI, IO CKJAaJa€ThcA 3 0araTboxX OKPEMHUX NiJISTHOK. ¥ TOJIOBHOMY MOBKY
TBAapPUHU BOHO aHAJNIBYETHCA i (OPMYETHCA OCTATOUHA KapTHUHA.

HepBoBa Ta eHIOKpPHWHHA CHUCTEMH 3a0e3IeUyIOTh MTOCKOHAJy pPeryJisiliio
TIPOIECiB KUTTENIATBHOCTI UJIEHNCTOHOTUX.

Or:xe, MOAiIOHICTL YIEHOCTOHOTUX i KiJbUacTHMX UYepBiB IOJISTAE B IIOUJIE-
HOBAHOCTi iXHBOIO TiJia, HAsSBHOCTI KPOBOHOCHOI i HepBOBOi cmcreM. BomHO-
Yyac YJEHMCTOHOr 3HAUHO CKJIAAHiIlle moOymoBaHi. ¥ HUX 3 ABUJINCSA Bigmiam
Tijla, YJIEHUCTI KiHI[IBKU, XiTHUHOBUI ITOKPUB, PiBHOMAHITHI opraHm TUXaHHHA,
CKJIQJHA TTOBEIiHKA.

OCHOBHIi Ipylu 4JIEHUCTOHOTUX — IIe PAKOIOAiOHi, maByKomoAiOHi Ta Koma-
X¥W. 3 HUMU BU HEBIOB3i O3HalloMuTecd B HACTYIIHUX IIaparpadax.

/ Y3ArAlbHEHHA 3HAHb

\/I'Ipe,u,CTaBHMKaM YNEHNUCTOHOIMX MpUTaMaHHi Taki 03HaKW: HasABHICTb TBEPOOro
NOKPWBY, YTBOPEHOIO KYTUKYIOK; YNEHUCTI KIHLIBKW, 30aTHI 34iMCHIOBAaTU CKNagHi 1
Pi3HOMaHITHI pyxu; cerMeHToBaHe TifNo nofineHe Ha Big4inu: ronoey, rpyau Ta ye-
peBUe; MycKynaTtypa cknagaetbcsl 3 rpyn NOCMYroBaHux M’a3iB, siki 3abe3nevyoTb
Pi3HOMaHITHI 1 LWBWAKI pyXW KiHLIBOK Ta OKpeMuX AiNAHOK Tina; picT i po3BUTOK
CYNPOBOOXKYIOTLCH JIMHSAHHSIM.

YneHnCToHOri 3acenunu BCi MOXINBI CEPEAoBULLA XUTTS: Bif OKEaHIYHUX MMOuH
[0 CNeKOoTHUX NycTenb. € cepen HUX | NnapasnTUYHi Buau.

Y > MEPEBIPTE 3[0B6YTI 3HAHHS

1. Aki ocobnmBocTi cermeHTauii Tina YyneHucToHornx? 2. Ha ski Bigainu nogins-
€TbCA TiNO YneHmucToHornx? 3. Aki ocobnmBocTi OygoBM KiHLIBOK YNIEHUCTOHOTMNX?
4. Axi dyHKUiT xxmposoro Tina? 5. YoMy picT YNEeHUCTOHOrMX CynpOBOOXKYETHCS
NUHAHHAM?

©
©

OBIrOBOPITb Y TPYNAX

Aki pycu ycknagHeHHs 3'9BUAUCHA B YNIEHUCTOHOMMX MOPIBHAHO 3 Kinb4acTumm
YepBammn? Aki B HAX € CNiflbHi 03HAKN?
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Ona AONMUTIAUBUX | KMITITUBUX

3aBOsKM YOMY UNEHUCTOHOT JOCAMM HaMBULOI BUOOBOI PI3HOMaHITHOCTI cepef
YCiX iHLIMX OpraHi3mis?
HixaBo! 3
* YUneHuCTi KiHUIBKM YneHUCTOHOrMx nobyaoBaHi sk cuctema BaxeniB. BoHn gaoTb
' 3MOry po3BMBATM 3HAYHY CWMy i 3AINCHIOBATU CKNadHi i Touri pyxu. Cknagwi pyxu
* BigOyBalTbCA BHACNIOOK TOTO, LLO OKPeMi YNEHMKM KiHLIBOK MOXYTb PyXaTUCb OAMH
BifJHOCHO OHOrO B Pi3HMX NIOLLMHAX. Lie MOXIIMBO TOMY, L0 341EHYBaHHA MidK OKpEMUMU
yneHvkamu 3abesnevye M’ska i enacTtuyHa KyTukyna.

§9. PAKOITIOIBHI

MpurapanTe 03HakW, NpUTaMaHHi YIEHUCTOHOTUM.

AKI OBHAKU TTPUTAMAHHI PAKOITIOJIIEHNMM? Pakomomioni — mepe-
BAKHO MEIIKAHII BOJOIM, TOMY JUXaIOTh 32 JOIIOMOTOIO 370ep. IXHA KyTHKY-
Jla He Mae€ 30BHIITHBLOTO INapy i3 »KUPOIOAi0HOI PeYOBUHU, TOMY IIi TBAPUHU
He BUTPUMYIOTh IlepecuxanHHd. Ha roJioBi poararmoBaHi ABI mapu 4yTJIUBUX
BYCHUKIB.

B Vkpaimi mommpeni pisui mpeacraBHUKM paxomonionmx. Haiisimomimri
3-TIOMisX HHMX — OOBromajuil i mupokomanuii piukoBi paxku. Illuporomasmit
piukoBuii pak morpedye oxopouu. Ileit Bung 3anecerno mo Mixkuapomuoi Yepso-
HOI KHUTY Ta YepBOHOI KHUTH YKpaiHU.

Tinmo piukoBOro paka Mae 2010602pydu, 3BepXy BKPUTI CYIiTBHUM IaHIIV-
poM, i uepeBIle, IITO CKJIAJAETHCA 3 OKPEMUX PYXJIUBUX CETMEHTIB, YKPUTUX
muTKamMu (Man. 42). Y caMOK uepeBIle IIIUPIIe 3a T'OJIOBOTPYAU, Y CAMIIiB
— BysKue. Y IlepefHili yacTWHi Tijla HA PYyXOMUX CTeOeJbIlAX PO3TAIlIoBaHi
ckaanHi oui. Ha romoBorpyasax € nBi mapu BYCHKiB, KiHIiBKU, III0 YTBOPIOIOTH
poroBuii amapat (Tpu IIapu IeJen i TPU mapu HOTOIeJel), Ta I’ ATh Iap XO-
munabHUX Hir. Ha mepimifi mapi xoauapbHUX Hir 1o0pe po3BUHEHI KiemiHi. Paku
BUKOPUCTOBYIOTH IX AJIA 3aXWCTy BiJ BOPOriB, 3axXOIlJIeHHA ixKi Ta ii mmary-
BaHHA. XOAWJIbHI HOTH CJHYI'YIOTH PiYKOBOMY pakKy [AJA IIOB3aHHS IO IHY.
IIle mricte map KiHIIIBOK posTarmmoBaHi Ha uepeBii. HiKKu ocTaHHBOI mapu
posmimpeHi i pasoM 3 aHAJBHOIO IJIACTUHKOIO, IKOI0 3aKiHUYyeThCA UEpEBIIE,

Man. 42. BypoBsa piukoBoro paka: 1 — rornoorpyau; 2 — yepeBle; 3 — OOBri BYCUKM; 4 — Oui;
5 — xogunbHi Horm; 6 — XBOCTOBWIA NnaBeLb; 7 — KOPOTKi BYyCUKU
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§9. PAKOMOAIBHI E

Man. 43. PisHomaHITHICTb pakonogibHux: 1 — BogsiHWIA Bicntok; 2 — 6Gokonnas; 3 — MoKpUus

YTBOPIOIOTh BisLJIONOAIOHMI XBOCTOBUII IIIaBellb. Iligrpibaroun mig cede Bomy,
pak 3maTHUM IIBUAKO IJIaBaTHU, IlepecyBalouucd 3aAHIM KiHIleM ymepen.

PiukoBi paku HaceJsOTh BOOOWMM i3 UMCTOIO BOJOI Ta BUCOKUM yMiCTOM
KucHio. ToMy iX MOKHA BBasKaTH MOKAKUYNKAMU PiBHA 3a0pyIHEHHSA BOJIOWM.
PiukoBuii pax — BceigHa TBapuHa. BiH MOKe KUBUTUCA BOTHUMU POCIMHAMU,
IpioHMMU TBapuHaMu (UepBaMM, MOJIIOCKAMU, IPiOHUMU PaKOIOAiOHUMY, JIU-
YMHKaMHu KOMaX, IIyroJIoBKaMu, puboi0 ToIo). PaKomomiOHWUM BJIACTHUBUI
npaMuii po3BUTOK. lle osHauae, III0 HOBOHApPO/KeHa ocoOmHA 3a OymZ0BOIO
Mali’Ke He BipidHAETHCA BiJ TOPOCJIOI.

SIKA PIBHOMAHITHICTH PAKOIIONIBHUX? AKA IXHSI POJIb V¥V
ITPUPOII TA GKUTTI JIFOIVMHM? ¥ npicHux BogoMax YKpaiHU MOYKHA Ha-
TPAIIUTHU HA 600AHUX 6icI0Kié Ta 6oxonnaesie (mas. 43, 1, 2). Tino 6oKomIaBiB
CTHCHYTe 3 OOKiB, TOMY BOHU MOYKYTh IIOB3aTH, Jexkaun Ha 00Ky. Came 3Bimcu
# TOXOAWTH Ha3Ba IUX TBApPUH.

¥ BoJIOTUX MiCIAX CYXOIOJIY: JiCOBiM migCTHMIIIL,
mig KaMiHHSAM, Y OPUMIIeHHAX (morpedax, migBagax
TOII0) TPAILIAIOTHCA HEeBEJWYKi cipi paxkomozmioHi mo-
kpuyi (masn. 43, 3). Boru GepyTh yuacTs y Iporiecax
I'PYHTOYTBOPEHHS: II€PEPO0IIOI0Th PEIIITKY OPraHiku,
s3barauyioTh Helo I'pyHT. Ha BimMmiHy Bim MeIIKaHITIB
BOJOWMM, MOKPHILI IPUCTOCYBAJIUCA AUXATU aTMO-
chepHIM KHCHEM, a He KUCHEM, PO3UYMHEHUM Y BOZi.

SKm10 B mpicHiN cToAuili BomoliMi 3auepmHYTH
CaYKOM BOZY, TO MOKHA BUJIOBUTH APiOHUX PAUKIB —
dagmniti (mas. 44, 1). Tino madHil criromiere 3 60-
KiB i MmicTuTBhCA B IBOCTyJIKOBOMY maHiupi. Ilepiia
mapa BYCHKIiB YKOpOUYeHa, Ipyra — BUIOBKeHa, 3a ii
JIOIIOMOT0I0 PAYKHU ILIaBaIOTh, HiOM CTpUOAIOUN Y BOJII.

Bopoiimn HacensiooTh yukaonu (masa. 44, 2).
Ilepira mapa ByCcHKiB IIMX PaKOIOAiOHMX BUIOBIKE-
Ha I Cayrye AJs IIUPSAHHSA Yy TOBII BOAHW, ApPyra
mapa BKopoueHa. Ha roJioBi IIUKJIOIIIB € JIHIIle He-
mapue mpocte oko. Came 1ie i 3yMOBUJIO Ha3By TBa-
puH. 3TigHO 3 JAaBHBOI'PEIBKUME MipaMu, HA OLHO- 3
My 3 OCTPOBiB IIPOKHMBAJM BEJETHI-IMKJONU, HA- Mas, 44. [NpicHOBOAHI pako-
magKyu OOriB, IO CIABUJIMCA CBOECK KOPCTOKICTIO. nopi6Hi: 1 — AadHis; 2 — Umk-
Bouu masu Ha J006i Jiniie ofHe HelapHe OKO. non; 3 — WuTeHb
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‘ TEMA 1 risHomariTHicTs TBAPUH

Ty iX MOKHA B IMPicHUX BOAOMMAax, HaBiTH y Bec-
HAHUX KajgiosKax. Tijgo IuxX HeBeJIWUYKUX PaKoIIo-
mi0HUX (3aBHOBXKKHK MO0 5 CM) BKPHUTE IIIHUTKOM,
3BiKM M moxoauTh ixHs HasBa. JKuUBYThH IUTHI
HeJOBrO: IMOMHO COHIE BHCYIINTL BECHSAHiI KaJio-
JKi, mOpocCJi TBapMHU T'MHYTH. AJjle ANNA, AKi BOHU
BiIKJIAJIN, MOXKYTh BUTPUMYBATU TPUBAJY IIOCYXY
(mo 9 pokiB i Oinpire). BucyiieHi AWNA IMTUTHIB
JIETKO PO3HOCATBCA BiTpoM, 10 3a0e3meuye MOIIH-
peuua Buny. Koau AfIsg MOTPaANISOTh Y KaJTIOMXKIi,
3 HUX BUXOIATH JUUYUHKH, IO ITBUAKO (IPOTATOM
2—3 Tu:KHIB) cTaroTh craTeBo3piiumu. Ha TepuTopii
Yrpainu wmemkae wjumend aimuii (man. 44, 3).
Ile oguH 3 HaWHABHININX MEIITKAHIIIB HAIIOI IJIAHETH.
BiH mepe:kuB quHO3aBPiB i 6araTboxX iHIINX BUKOII-
HHUX icTOT.
Man. 45. Pakonofi6Hi — meLi- Y mopax VKpailHu MeNIKaloTh KPEeBETKU, PaKu-
kaHui Mopie: 1 — KkpeBeTka camiTHMKHN, Kpabu. KpeBeTKHM MaiTh BUAOBXKEHE
”"""-aHsa; 2 . Pak-CamITHUK,  pino it smarmi muasatu y ToBmii Boxu. Kpesemra
~ pab KaMAHN niwana Mae 3axvcHe 3a0apBJIeHHA Tija, IO Hara-
Iye KoJjip mimmasoro mua (Mmaj. 45, 1). Ile saxwuiae ii Big Boporis. Ilopiunnit
CBiTOBUII IIpoMUCeJI I[iel KPeBETKU CATa€ NECATKIB TUCAY TOHH.

Y YopHomMy MOpi MeIIKae Kinbka BHUIIB pakie-camimnukrié (Mmain. 45, 2).
TosioBorpyau Ta KJeEINIHI IIMX TBApWH A00Ope PO3BMHEHI Ta 3axXHIleHi TBepAuM
MMOKPUBOM, TOJi K M’SICHCTE UepeBIle Ma€ TOHEHBbKHMH MOKpuB. MoJjoai padu-
KU, SIKi OIOMHO BUJIYNHUJINUCA 3 S€Ilb, 3HAXOOATH UEPEBOHOTUX MOJIIOCKIB i3
yepemnairkaMy BiIOBiZHUX po3MipiB, 3’imaioTh iX, a CBOE UepeBIle XOBAIOTh Y
CIIOPOJKHIJy Uepemaliky.

Y KpabiB uepeBlle BKOpOUYeHe H Migirdyre mig rojioBorpyam, AKi BKPUTI
minmEUM mannupom. Ilepia mapa XoAWJIbHUX HIiT, AK i B piYKOBUX pakKiB, Mae
moTy:kHi kiaemrHi. B Ykpaini TpannaiooTbca kpab kam’anui (man. 45, 3) Ta
Kpab npicHoBomHMM. BoHM MOTPeOYIOTh 3aXMCTy Uepesd 3a0pyAHEHHS BOLOIM.

Ilo mpoMuCIOBUX BUAIB PaKOHONiOHMX HajJe:KaThb PisHi BUAM oMapiB i JaH-
TyCTiB, 110 MEMIKaTh y Mopax (Maj. 46).

Omapu, abo nobcmepu, MarOTh 1006pe PO3BMHEHI KJEIH], 3a JOIIOMOT0I0 SKUX
BOHU PO34YaBJIIOIOTH YepellalllKU MOJIIOCKiB. JIaHzycmu MaloTh JnIle MaJeHbKi
KJelrHi. BuKopucToByooun KiHIIIBKM Ta TaHIIUP, JAHTYCTH 3JaTHI BHUAABATHU
TOJIOCHI 3BYKH, IO BiJJISKYIOTH BOPOTiB.

ﬁﬂ%ﬁ;{ LR ey ITo paKomoZiOHNX HaJeKaTh TAKOM IUTHI. 3Ha-
;'_". .' i _ ’ Y

Man. 46. NMpomucnoBsi pakonogibHi: 1 — omap; 2 — naHryct
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§10. MABYKOMOAIBHI ﬁ

/ Y3ATANNIbHEHHA 3HAHb

[ns pakonoaibHMx xapakTepHi Taki 0O3HaKW: rofioBOrpyau; HasiBHICTb ABOX nap
BYCWKIB; CKNMagHi oui; opraHn anxaHHsi — 316pa; GinbLicTb BUAIB MeELIKae y BOOO-
nmax, gesiki (Hanpuknag, MOKpuLi) — y BONOMmMx MicLsaxX cyxogony. PO3BUTOK NpaMuUiA.

Cepepn pakonogibHux 6araTto NPOMUCNOBMX BUAIB, SIKi CNOXMBAE NIOAMHA; BOHU
caMi € NOXWMBOIO A1 PiBHNX TBAPUH.

NEPEBIPTE 3[06YTI 3HAHHA

1. Aki pucu npuTamanHi pakonogidoHum? 2. Aki Buan pakonogibHux MeLllkarTb y
npicHuX BogormMax YkpaiHn? 3. Aki npegcTtaBHMKM pakonogibHMX MeLlKatTb Ha Cy-
xoponi? Aka ixHs ponb y npupogi? 4. Aki pakonogibHi meLwkaTb y Mopsax? 5. Aka
porb pakonogidHMX y NpUPOAI Ta XXWUTTi NOAUHN?

r' ONA 0ONUTAUBUX | KMITAIUBUX
Yomy pakonogibHi He MOXyTb MeLLKaTV Ha NOCYLUMMBUX OiNAHKax cyxogony?

7~ TBOPYE 3ABOAHHA

3a JonoMoror pisHMX mKepen iHbopmalii onuLwiTe NPUCTOCYBaHHA 0 cepefoBuLla
XKUTTS KiNbKOX NPEeOCTaBHMKIB Pi3HNX BUAIB pakonodibHux (Ha Bal po3cyn).

. HixaBo! .
. Babnsqulil kpab xvBe y NpUNInBHO-BIANIMBHIN 30HI MopiB. CBoo Ha3By Lieii kpab gic- :
. TaB 3aBAsAKM 0COBNMBOCTAM MOBEAiHKM. Y pasi Hebe3neku BiH BiACTynae 4O BOAW 3aKy- -
 F0YM i 3OINCHIOE 3aXMCHI PyxM BiNbLUOKO i3 KnelweHb. CTBOPHETHCA BPaXKEHHS, L0 Kpab :
: 3anpoluye («BabuTb») BOpora pasom i3 co6oto y Boay. '

: Kpa6 nanbmoeuti 35100ili 0TpMMaB CBOI Ha3BY 3aBAsKU HEMOPO3yMiHHI0. [JoBrui Yac :
BBaXKanu, WO Ui MeLlKaHUi MillaHnX NnskiB TPONiYHUX OCTPOBIB 3anasdaTb Ha ManbMu,
3pi3yt0Thb KINELIHSIMW KOKOCOBI FOPIXM Ta XUBNATLCH TXHIM M'AKyLLeM. Ane L YSBMAEHHS He
nigTBepaunucs, 60 kpabu He 3aaTHi po3namyBaTy 3a AOMOMOIOK KrelleHb LKkapanymny
KOKOCOBUX ropixiB. Hacnpasai us xvka TBapuHa 3anasuTtb Ha nanbMu B noluykax apio-
HUX 6e3XpeBETHNX TBAPUH.

Baxxnuee npomucrioBe 3HAYeHHs1 MakTb OPiOHI MNaHKTOHHI eegbay3ieei paqyku. BoHu
BiJOMI Mig MOBGYTOBOIO HA3BO «KPifby.

§10. IIABYROIIOAIBHI

MpurapanTe 03HaKW, NPUTaMaHHI YIEHNCTOHOTUM.

IIle oxmHielo rpyIoi0 UJEHUMCTOHOTHX € mMaBykKomomioui. Ha Bigminy Binm pa-
KOIOAiOHMX, BOHM HE MalTh KOAHOI mapm BycukiB. Tino maBykomomiOHUMX
3a3BUUall IOJijeHe Ha TOJOBOrpyau Ta uepeBie (Maja. 47). Ha rososorpy-
JAX POo3TalllOBaHI ITiCTh Iap KiHIIBOK: xenriyepu, HOZOWYNanbysa Ta YOTUPU
napu XOAWJbHUX Hir. Uepesiie abo B3araji He Mae KiHIIIBOK, a00 Ha HLOMY
poaTallioBaHi BUAO3MiHeHi KiHIiBKY (HaByTHUHHI 60pOoJaBKM, JereHeBi MiIIKu
TOIIIO).

ITaByKomoaiOHI moIupeHi mepeBaskHO HA CYXO0I0Ji, ajle cepel HUX € I MeIll-
KaHIIi BOJOWM — IPiCHUX i HaBiTH MoOpiB (IlepeBakHO Ie Pi3HiI BUAM KJIIIIiB).
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‘ TEMA 1 risHomariTHicTs TBAPUH

ITonazm 90 % BumoBOrO pisHOMAHITTA mAa-
BYKOMOLIOHUX — Ile MaBYKHU Ta KJIIIi.

AKI OSHAKHU ITPUTAMAHHI IIA-
BYKAM? ¥ Bcix maByKiB rosoBorpyau
3BepXy BKPUTI MiIlTHUM IITUTOM, Ha Hepej-
HBOMY Kpalo SIKOT0 PO3TaIllOBaHi IIpocTi
oui, 3asdBmuaii ix 4 mapu. PoroBi KiHIIiB-
KM — XeJIilepu 3aKiHYYIOTHCA PYXOMUM
KirTuKoM i cayryoTh [AJid BOWBaHHA,
YyTPUMAaHHS Ta pPO3pUBAHHA 3100uui, a
TaKOXK B3axucTy Bim BoporiB. Horomry-
HaJbIld B CaMOK CXOXi Ha XOIUJIbHI
Man. 47. 3oeHiwHsi 6ydosa nasyka: HOTHU, ajieé 3HAYHO Kopormi. ['omoBHa
1 — ronosorpyau; 2 — yepesue; 3 — xeni-  (QYHKI[IA MUX KiHIIBOK — UyTJWBa: BOHU
uepu; 4 — Horowynanbus; 5 — XOAWIbHI  pgeHo BKPUTI UYTIMBUMK IETHHKAMI.

Horu; 6 — NPOCTi oM 3 G-

a JOIIOMOTOI0 HOTOITyIaJIelb ITaByK o0Ma

Iye 1 IepeBepTac 3400MY, OUHUINYE XeJillepu IIicJs CIOKMBAHHSA 1:Ki ToIo.
IIi ximmiBku OepyTh yuacThb i B moOyZ0BI KOKOHA.

TosmoBorpyau Ta uepeBle 3’€mHaHiI MiK cO000I0 3a JOIOMOI'OI0 TOHEHBKOI'O
cTebesbllsi. BoHO Hamae uepeBIio pyxJauBocTti. Ha HuXkHBLOMY 0OIIi UepeBI A €
OTBOPU OpraHiB AuxaHHA. BoHU 3a0e3euyoTh ITUXaHHA aTMOC(HEPHUM IIOBiTPAM.

XapaKTepHOIO PHCOI0 IIaBYKIB € IXHA 3AAaTHICTH yTBOPIOBATU IIABYTHUHY.
Ponp maByTMHU B JKUTTiI maBYKiB BasKKO IepeolinuTu. [laByTmHa momomarae
iM y IOJIIOBaHHi; 3a il JOIOMOT0I0 TBAPUHHU BJIAIITOBYIOTH CBOE KUTJIO; BaK-
JIMBA POJIb MABYTUHY i B 3aXUCTi AeIb (3 Hel moOy0BaHi KOKOHM) TOIIO; 3a il
IOIIOMOT0OI0 PO3CEJIOIOTHCA MOJIOMI MaBYUYKMH.

ITaByTuHa — HaA3BUUYANHO MIiITHUM TIPUPOTHUN MaTepias, yTBOpeHUH 3 6ij-
KiB. HuTka maByTuHM BABiui Mimmimia sa craJbHHI IPiT TAKOro caMoro mia-
MeTpa. YABiThb: IJis TOro 1od pos3ipBaTy HUTKY IIaBYTUHU AiamMeTpoMm 1 MM,
Tpeba gokJgactu 3ycuiasa y 240—-260 xr! [ia mopiBHSHHA: 11100 posipBaTu
TaKy caMy HUTKY, BUTOTOBJIEHY 3 IPUPOJHOTO IIOBKY, 3yCHJb HMOTPiOHO MO-
KJiactu B 4—6 pasiB mewHrme.

Barato BuaiB maByKiB OJiA BJIOBJEHHSA 3400udi OyAyIOTh JIOBHUJIBHY CiTKY.
ITaByKM-XpecTOBUKY PO3TAIIIOBYIOTH ii BEPTUKAJIbLHO, HATATYIOUN MiK POCJIHHA-
mu uym iHmwmMu npeameramu (masi. 48). Ha ciTky maByK HakJiazjae croipajabHO
CKpYyUYeHy HUTKY, YKPUTY KpalinmHaMu KJenkoi pigumau. Came 10 1iei HUTKHU
npuauiae 3goomd. Bim memTpa ciTku 10
THi3ga maByKa BiZXOOUTh OCOOJIBA CHT-
HaJbHA HUTKA. 3a ii HaTAroM IIaByK AisHa-
€TbCHA, I0 B MOOYJOBaHYy HUM IIACTKY IIO-
Tpamuia 3400ud.

Ax i B iHIINX YJIEHMCTOHOTUX, TiJO IIa-
BYKiB OoTOueHe KyTHKYJOl0. BoHa BKpuTa
30BHIIITHIM IITapOM BOCKOIOi0HOI peuoBU-
HU, sSKa 3amo0irae BUIApPOBYBAHHIO BOIU
yepes3 MOKpUBU. ToOMy maByKOMOmiOHI MoO-

Man. 48. TaByk XpeCTOBVK i NOro NoBuUIb- .
Ha ciTKa JKYTh MEIIKAaTHU U y IOCYLLJINBUX YMOBaX.
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3a crmocoboM KUBJIEHHS BCi MaBYyKU —
XUyKaKyU. BoHU ITOJIOIOTH HA Pi3HUX UJIEHU-
cToHOrMX (KOMax, iHIITUX ITaByKOIIOMiOHMX ).
Heski Buau maByKiB-nTaxoigiB (maji. 49, 1)
JKUBJISATHCSA 1 IpiOHMMY XpeOeTHUMU TBAPHU-
HaMu: Kabamu, AIlipKaMu, 3MisIMH, IITaxa-
Mu (3Bigcu i moxXoauTh iXHsA HasBa). [eaxi
TaBYKU, 3JaTHI IepecyBaTUCs II0 MOBEPXHi
Boau (AK-OT, mosomenec (MaJji. 49, 2), Axuii
MellKae i B YKpaiHi), CIIPUTHO IIOJIIOI0Th Ha
0e3xpebeTHUX TBAPUH, a TAKOX HEBeJIU-
KUX pubOK, IIyT'OJIOBKIB i TPUTOHIB.

ITaByKu MOMKYTHb CIIOXKWBATU JIKIIIE
pigKy I»Ky. 3a IOIIOMOI'OI0 XeJjilep BOHU
BBOJAATHh y TiJio 3H00Mui OTpyTy, AKa ii
napaJiuisye, ta TpaBHi coxku. OTixe, HuM
TBapuHaM HpHTaMaHH? n('JsarcuLurcoeei Marn. 49. PisHoMaHiTHiCTb naBykiB: 1 — na-
MpaseHHA: BIOPCKHYTI B Tino 3;[9614111 BYK-NTaxoin; 2 — Aonomenec
pasoM 3i CIMHOIO TPaBHI COKU PO3PIIKY-

IOTh Ta YaCTKOBO MEepPeTPaBJIIOIOTE ii BMicT. I[IaByKy 3aIuIIaEeThCsa BUCMOKTATH
1oro uepes AesSKUI yac.

Camiii maBykiB apiomimnri 3a camok. ITig uac posmMHOKeHHsI B 6araTb0X BIU-
IiB IIaBYKIiB CIIOCTEPIrarmTh CKJIALHY ILI00HY moBeminky. Tak, caMmIli XxpecTo-
BUKIB PUTMiUYHO CMHKAIOTh KirTMKaM1 HIr' 3a HUTKHU JIOBUJIBHOI CITKM CaAMKH.
Ile mae miaroTyBaTU caMKy OO IIapyBaHHA: Uepe3 IEeBHUI Yac BOHA IIOYMHAE
BigpisHATH caMIld Big 3m00mui.

Iia maByKiB, AK i AJA paKoOMoOmiOHUX, XapaKTepPHUI IPAMUN PO3BUTOK.

AKA POJIb ITABYKIB ¥V ITPUPOI TA SKUTTI JIO[IVHN? ITaByKiB MOK-
Ha 3HAWTU Ha POCJMHAX, ¥ I'PYHTi, Ha OymiBiaax Toio. Kinmbka JecATKiB BUOIB
MEIIIKAIOTh Y KUTJi JIOINHN, 30KpeMa HaByK-Kocapuk osbkyc (maa. 50, 1).
Bin mae nyske mOBri XOAUJIbHI HOTU, OCEJNSAETHCA B TEMHUX KYTKax IIPUMIiIleHb
i moJiroe Ha Pi3HMX KOoMax, HaIIPUKJAL KiMHATHUX MYX i KoMmapis.

OrpyTa AeAKUX BUAIB IaBYKiB CTAHOBUTH 3arpo3y 3/I0POB’I0 i HABITH JKUT-
TIO JIIOAWHY Ta CBilicbKuX TBapuH. Ha TepuTopii YKpainu melrkaioTh oTpyiHi
TapauTyJ i kKapaxkypr (maja. 50, 2, 3). I1i naByKu JIOBUJIBHOI CiTKU He OYAYIOTH,
a puIoTh HOPHU B I'PpyHTi. TapaHTys mOMUpeHni Ha PiBHUHHINA YacTUHI YKpainu

Man. 50. PisHoMaHITHICTb NaBykiB: 1 — dOnbKyC; 2 — TapaHTy”n; 3 — KapakypT
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,_q|

Man. 51. PisHOMaHITHICTb KniwwiB: 1 — NaHUUPHUIA; 2 — NaBYTUHHWI; 3 — BOPOLLUHAHUNA;
4 — nocTinbHUN

M MOKe IIPOHMKATKU HA TEPUTOPil0 JicOoBOI 30HM, a KapaKypT TPAIJISIEThCA B
Kpumy Ta cremnoBiii 30HI. YKycHu TapaHTyJa COPUUNHIOIOTH PisKuii 6iab i HAG-
PAKHY, a KapaKypTa — MaloTh 3HAYHO BasKui HACHIigKHU.

HatiepekTuBHIIIIIM 3ac000M JTiKyBaHHSA MPU YKYCi KapakypTa € BBeIeHHS
IPOTUKAPAKYPTOBOI CUPOBATKU, IiCJS UYOTO XBOPHUI uepe3 3—4 mHI Omy:Kye.
3 oTpyTH HaBYKiB BUTOTOBJAIOTHL PisHOMAaHITHI JiKu, 30KpeMa CHOOiiiHI Ta
3aCIIOKiAIMBI.

AKI OBHAKU TIPUTAMAHHI KJIIIIIAM? Ha Bigminy Big maByKiB, y
KJIIII[iB T'OJIOBOTPYAM Ta UYepPeBIle YaCTO IOBHICTIO 3POCTAIOTHCA MisK C000I0,
yTBopiotoun Tysayo (mas. 51). Ilomepeny HecerMeHTOBAHOTO TyJiyb0a pPO3TAIIIO-
BaHAa TOJIiBKa, YTBOPEHA XeJjilepaMu Ta HOTOIYHaJbIIAMMU.

Kaimri mrocuts pisHOMaHiTHI 3a posmipaMu, 3a0apBJIEHHAM Ta 0COOJIUBOCTS-
MU OymoBU. BijbInicTh 3 HUX Mae MiKPOCKOIIIUHI po3aMipu ¥ TOMy HeIOMiTHAa
0e3 3acTocyBaHHA ONTHUYHUX Npuiaanis. Ilpore ikcodoei kaiwyi, 1110 HaCMOKTA-
JUCs KPOBi JKUBUTEJA, MOKYTh cAraTu 3aBAoB:KKU 1—2 cv. Kiaimri momupeni
BCIOAM: ¥ MOPAX, MIPiCHUX BomoMMaxX, I'PYHTI Ta Ha MOro MOBEPXHi, HA POCJIU-
Hax. € cepen HuUX i 6araTo mapasuTUUYHUX BUIiB.

Kaimi, sanpukaan nanyupni (Manx. 51, 1), BimirpaioTb BasKJIUBY POJIb Y
mporecax I'PYHTOYTBOPEHHSA: BOHU ePePoOIAIOTh OPTaHiuHI PEIITKY Ta CIIPU-
SIOTH MIEPEPO3IO/iIy OPTaHIYHUX PEUYOBUH Yy I'PYHTI. XMiKi KJIIMIl peryaooTh
YHUCEeJbHICTh PiISHOMAHITHUX YJIEHUCTOHOTUX — IMIKiTHUKIB CiJIBCHKOTO Ta JIico-
BOro rocmogapcTB. KirimiiB, aKi KUBAATHCSA KPOB’I0 JIOAWHU TA TBAPUH, CO-
KaMU POCJUH i KJINiB-mapasuTiB MU PO3IJISHEMO IIi3HiIe.

INasymunni kaiwi (man. 51, 2) oOIIyTYIOTH JUCTKU IJIOLOBUX Ta iHINMMX
KYJbTYPHUX POCJIMH MABYTUHOIO TA BUCMOKTYIOTH 3 HUX COKMU.

Bopownanui kniuw, (man. 51, 3) ncye xapuoBi npogykrtu (pisui kpynu ta
XJIIOOIPOAYKTH, HACIHHS COHAIIHUKY, CHPU TOII0) y cxoBuimax. MiKpocko-
miyHi Kiini, AKi MeIIKaloTh y KUTJIOBUX INPUMINIeHHAX, HAIPUKJIAL KAiUW,
nocminvhud (Maa. 51, 4), TpanaAwTLCA y TPillMHAX Oigjgoru, marpaliax,
MOAYIIIKAX TOI[0. JKUBAATHCA BOHHM 3JYIIEHMMHN YaCTUHKAMM MIKipu i Ha
MepIIni IOTJIAL He 3aBHAalOTh JIIOAWHI KOogHOI mKoau. AJje e He Tak. IIpo-
OYKTH KUTTEAIANBHOCTI MUX KJIINIiB, IMOKPUBU, 1[0 3aJUIITAJINC IIiCJd JIU-
HSAHHSA, MOTPAIJISIOUN 3 MUJOM Yy IWUXaJbHI HMIJIAXU JIOIWHU, COPUUYUHIIOTH
BasKKi asepriuni peakiii. ToMmy Ba)KJINBO IOCTiHiHO A0aTH IIPO YMCTOTY BAIIINX
OpPUMIiIeHb.
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§10. MABYKOMOABHI m
/ Y3ATAINIbHEHHA 3HAHb

\/I'IaByKonop,iGHMM npuTaMaHHi Taki 03HaKu: Tifo NoJineHe Ha ronoBorpyau Ta ye-
peBLe; Ha rofoBOrpyaAsix Po3TalloBaHO LWICTb Nap KiHLIBOK: Xeniuepw, Horowynarnb-
LS Ta YOTMPW Napu XOAWUMbHUX Hir.

MaBykn — XmKaku, SKi MOMIOIOTb Ha IHLUWX YNIEHUCTOHOMMX, a BENWKI BUAW — Ha
APIGHNX XpeBeTHMX TBAPWH; AN HUX XapakTepHe No3aknLWKOBE TpaBNeHHS; NaByku
30aTHi BUPOONATM nNaByTWHY, 3 Hel BOHM OyaAyloTb NOBUIBHY CiTKY, KOKOHU TOLLO.
[na naBykiB xapakTepHWUI NPSIMUIA PO3BUTOK.

Kniwi, siki MeLwkatoTb y IpyHTi, 6epyTb akTUMBHY y4acTb y npouecax IpyHToyT-
BOPEHHS; cepes KnilWiB € BMAW, 30aTHi LUKOAUTU KyNbTYPHUM pocnvHaMm, ncyBatu
3anacu xap4oBUX MPOAYKTIB, KPOBOCWUCHI BUAMN — NEPEHOCHWUKN 30yaHMKIB Hebes-
NeYHUX 3axXBOPIOBaHb, € TAKOX MapasnTy NMIOAMHN Ta CBINCBKUX TBApPUH.

w.» [EPEBIPTE 3[10BYTI 3HAHHA

1. Ha ki Bigginu nogineHe Tino na,ykiB? 2. Aki KiHLiBKM MatoTb naByknu? CKinbku
ix? 3. Aki 0cOBNMBOCTI TPaBMNEHHS XapakTepHi Anst naBykiB? 4. YKyCU SIKMX NaByKiB
Hebe3neyHi ans nognHn? 5. Lo B1 3HaeTe npo ocobnmBocTi 6ya0BU KiLwiB?

OBrOBOPITb Y 'PYNAX
Aky ponb BigirpatoTb KnNilli y NPpUPOAI Ta XUTTi N0ANHN?
r’ ONA AONUTAUBUX | KMITAUBUX

1. Aki npucTOCYBaHHS O HA3EMHOTO CNOCOBY XUTTA XapaKTepHi ANns naByKiB?

2. Y naBykiB, SKi BOBMOOTbL 300014 32 AOMNOMOrO NIOBUILHOI CiTKW, 3ip pO3BUHE-
HWUW ripLue, HidXX Y TUX, SKi NOMoTb Ha 3400u4y 6e3 i gonomoru. MNomipkyinTe Yomy.
3. [esiki BMOM naByKiB MPUCTOCYBANNCA XUTN B MypaLLHuUKax. [pn uboOMy BOHM 30BHI
YacTo HaragylTb MypaLlok. PO3AUBITECS MaroHOK, Ha IKOMY 3006paXkeHo MypaLLlKy
Ta naByKa, SKU XUBE B MYPALLHUKY, Ta CKaXiTb, XTO 3 HMUX NaByK. YMM MOxHa nosic-
HWUTW NOAIOHICTb LMX YNeHUCTOHOrMX? Bignosigb obrpyHTyiTe.

QO

ixaBo! ]

* JlloguHa HeodHOPa3oBO Hamaranacs BMKOPMCTOBYBaTU MaBYTMHY SK mpsiky. Lle B :

. OaBHboMy Kutal 3 Hel Wnnu NnaTTs; € CBiAYEHHS, Lo OAAr 3 NaByTVHW BUTOTOBMAMN 1

. iHgiaHcbki nnemeHa MiBaeHHOT AMepukin. ®paHLuy3bkuii koponb Miogoeuk XIV otpumaB y

* modapyHoK Big mapriaMeHTy micta MoHnernbe 3pobreHi i3 Lboro Matepiany pykasuui Ta
 nMaH4oxu. Ane, Ha xarb, OTPMMaTh BUPOGU 3 NaByTUH, SiKa € HAWMILHILLYM NPUPOAHUM
MaTepianom, JOCUTb BaXKO. Tak, BigoMun dopaHLy3bknii ydeHun PeHe AHTyaH Peomiop
(1683-1757) nigpaxyBaB, WO Ans OTpUMaHHsa dyHTa (453,59 r) naByTuHWM cnig

BUKopuctaty noHag 600 naBykis!
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‘ TEMA 1 risHomariTHicTs TBAPUH

§11. BYTOBA ROMAX

MpurapanTe, ki NOKPMBU BrACTMBI YNEHUCTOHOMMM. AKi dyHKLUIT XmnpoBoro Tina? Aka
OynoBa cknagHoro oka?

3 pisHOMAaHITHUMHN KOMaxaMH: KYKaMW, MyxXaMu, OIKoJlaMi, MeTeJInKa-
MU, KOMapaMM Ta iHIIUMU — BU CTUKaeTecdA moBcAKuac. Ile it He 1uBHO, amKe
IMUX TBApUH Maliske BTPUUi OinbIe, HixK ycix iHmwux xmBuX icror. Hayky,
sdAKa BUBYAE KOMAaXx, HA3MBAIOTh eHmomonozin (Bim rpei. enmoma — KoOMaxmu
i n020c — HayKa).

Komaxu 3acesnmin BCi cepeqoBuIla "KUTTsI: Ha3eMHO-IIOBiTpsAHe, I'PYHT, BO-
IouiMu, opraHisMu iHmux icror. JlocuTh pisHOMAaHITHI po3Mipu IUX TBapHH.
Cepen HUX BiloMi «KapJuUKW» 3aBIOBKKM YaCTKU Mijgimerpa (meAxri ismmi Ta
JKYKU) i «BeseTHi». Hampukiazm, Bycau-TUTaH BeJeTeHCbKUI, KU MEIIKae
B IliBmenuiit Amepuiri, carae g0 17 cM 3aBIOBXKKHU, a HiYHUN METEJIUK arpu-
mina (IliBgenna Amepuka) — 1o 30 cm y posMaxy Kpuj. PeKopacMeHOM cepen
KOMAax € OAWH 3 BUIiB MAJUUYHUKIB, 1110 MelllKae Ha ocTpoBi Kanmimaunran (Im-
nmouesis). IloB:KuHA HOT0 Tijla CTAHOBUTH Maiixke 36 cM.

AKI OBHAKUN ITPUTAMAHHI KOMAXAM? Tino komax 4iTKO momijieHe
Ha Tpu Bigminu: rojoBy, rpyau Ta depeBie (Majy. 53). ['osoBa 30BHI BKpuTa
CYIILJILHOIO KaICyJIOI0 3 KYTHUKyJu. 3 OOKiB T0oJIoOBM poO3TaIlloBaHa Iapa
CKJAIHUX OdYell, MiyK AKMMU B O6aratbox Komax (0msKoau, 6a0Ku TOIIO) Mic-
TaATbeA IMe 1-3 manenbki npocti Biuka. Ha Bigminy Big paxomomiOHmMx, KO-
MaxX¥ MaloTh JHUIe OAHY nmapy BycukiB. Ile opranu uyTTa KomMax, mmepenycim
HIOXY Ta JOTUKY.

Cepen KoMax € XMMKaKU, CAIPOTPO(dPM, KPOBOCHCHI Ta IIapasUTHUUYHI BUIH.
BiamoBimHO 1m0 CcroKMBAaHHA PiSHMUX BUAIB 13Kl y HUX BUHUKJIN ¥ PisHI Tunm
poroBux amapariB. TaK, KOHUK JKUBUTHCA JUCTKAMU POCJUH a00 iHIITUMU KO-
Maxamu. PoToBi opraiu B HbOTO CJYTYIOTh IJIA MOAPiOHEHHS i3Ki Ta HaJeKaTh
o 2pu3ywozo pomosozo anapamy (man. 54, 1). Bim mae HemapHi BepxHIO Ta

Man. 53. 3oBHiWHa 6ygoBa komaxu: 1 — ro- Man. 54. PotoBi anapatu komax: 1 — rpuay-
noea; 2 — rpyau; 3 — vepesle; 4 — BYCUKY; Ynin; 2 — CUCHUI; 3 — NNXKYYUIA; 4 — KOMHKYO-
5 — Horu; 6 — kpuna; 7 — Hagkpuna CUCHUN
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§11. BYAOBA KOMAX E

HIDKHIO I'y0M, HMapHi BepPXHIO Ta HUJMKHIO Imejenu. I'pusyumnii poroBuii amapar
TaKOYK y XPYIIiB, TapraHiB, MypaIllIoK TOIIIO.

CucHuil Ta auxcy4uil pomosi anapamu BJIACTUBI KoMaxaMm, IO CIIOXKKBa-
0T piary 1I:Ky. PisHi #ioro yacTMHU IIepeTBOPUINCA HAa XO00OTOK, AKUM KOMa-
XU CMOKYYTH (MeTeJinKu) abo 3au3yoTh (MyxX1) HEKTap, COKMU Ta iHI pigmHM
(mag. 54, 2, 3). ¥ KoMax, AKi KUBJIATHCA COKAMU POCJUH UM KPOB’I0 TBaApWH,
MIPOKOJIIOIOUN IIepel IIUM IIOKPUBU KepTB (KomapiB, OJix, BoImeii, KJIOIIB,
[OIeJNIIh TOIO), POTOBHH amapar Ko4i40-cucHoz0 muny (Man. 54, 4). Ixmii
CUCHUI X00OTOK pPO3TAIIOBAHUII ycepeamHi 0co0JmBOTrO (QyTaspa, A0 CKJIATY
SAKOIr'0 BXOJSATH I'OJKOIOAIOHI BUIO3MiHM POTOBUX OPraHis.

T'pyaum KomMax CKJIaZAalOTbCS 3 TPhOX CErMEHTiB: MepeaHbO-, CePeaHbO- Ta
3agabBOTpyAeit (Man. 53). [lo HUYKHBOI YaCTUHM KOYKHOTO CeTMeHTa IIpUueTHaHA
napa zir. OT:ke, y koMax ImicTh Hir. Ha KiHIeBoMy UJ€eHUKY HOTU PO3TAaIIlo-
BaHIi IBa KirTMKHU, a 4acTo Ife ¥ MPUCOCKHU (HaIpUKJIaL, Y MyX), 3a JOIOMO-
roio AKX KOMaXW 3JaTHi IIepecyBaTHCs II0 BEPTUKAJIbHUX MOBEPXHIX.

Horm rkomax mamoTh pi3HOMAaHITHY OyZOBY, 3aJIe;KHO BijJ CIIOCO0Y KUTTA
TBapUHU. 3aBAAKU IM KoMaxu 0iraioTh, CTPpUOAIOTh, IJIaBAalOTh, PUIOTH I'PYHT,
JIOBJIATDH 3400m4 ToI1o (Maji. 55).

Io BepxHiX GiYHMX KYTiB cepeaHbO- Ta 3aJHBOTPYHel y OiIbIIIOCTI JOPOCIUX
KoMax IpUETHAHI IBi mapu KpuJ: mepenus Ta 3agHa (maga. 53). Kpumga — me
HOABiliHI IJIACTUHYACTI CKJIAAKU MOKPUBiB, YCEPEANHI AKMX PO3MIIIEHI KUIKU.
XapaKkTep pO3TAallyBaHHSA KUJIOK Mae€ HAa3BY HuUAKY6aHHA. JKuiky BUKOHY-
IOTH OHOPHY (PYHKIIiI0, CTBOPIOIOUM CKeJIeT KpuJja.

Kpuna 3 Hebararbma KUJIKaMU HA3UBAIOTh nepemunyacmumu (y MeTean-
KiB, Omskin Tomro) (mas. 56, 1). Cimuacmi Kpuja MalmTh T'YCTY CiTKY KUJIOK
(mampukJan, y 6abok) (maa. 56, 2). ¥V ;KyKa mepIia mmapa KpuUJj DOTOBIIleHa i
TmepeTBOpPeHa Ha TBepai Hadkpuaa (Man. 53), 1110 CAYTYIOTh AJA 3aXUCTy 3a]-
HBOI Mapy NePeTUHYACTUX KPUJ, KOJIM KoMaxXa He JiTae.

. _.._;:j._‘\.

Man. 55. Pis3HOMaHITHICTb Hir komax: 1 — GiranbHa  Marn. 56. Kpuna komax: 1 — nepeTuHyacTi;
TypyHa; 2 — cTpubarnbHa KOHWKa; 3 — putoda BOBY- 2 — ciTyacTi; 3 — Hagkpuna; 4 — HaniBHaa-
Ka (kanycTsaHku); 4 — nnaBanbHa Xyka-sogomnoba;  kpuna (3 0omomMozot0 e4umeriss Ha3gimb
5 — xananbHa 6oromona; 6 — 3bupansHa 6axonm KOMax, 8 SIKUX 860HU mMparisikombCs)
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‘ TEMA 1 risHomariTHicTs TBAPUH

¥ i b Kpuna e numie B fopociaux komax. Kpim

= . TOTO, JesdKi rpymu KoMax y Ipoilieci icro-
PpUYHOTO PO3BUTKY BTPATUJIU KpuUJa BHa-
CIiJOK TPUCTOCYBAaHL MO0 IMMApPa3UTHUUHOTO
(Bomri, 6,10X1) UM HA3eMHO-I'PYHTOBOTO (poO-
00ui 0cOOMHM MypAaIllOK YW TepMiTiB) cIio-
co0iB KUTTS.

YepeBIile B Pi3HUX TPyl KOMax CKJa-
| JmaeThbcA 3 pisHOI KinmbKocTi cermeHTiB. Ha

0iJIBIIIOCTI cerMeHTiB UepeBIlsd 3 OOKiB pos-

TAIoBaHi OTBOPW — AWXANbIlA, IKUMHU Ha-
30BHIi BiIKpUBAIOTHCA OpPraHU AUXaHHA. UepeBIile KoMax Imo30aBjeHe KiHILi-
BOK a00 BOHM BHIO3MiHeHI Ha opraHu mapyBaHHsa (y camIiiiB), aimeraan (y
caMOK KOHUKiB) uu »kajo (y oc i 6moki).

fAK i B yCixX 4JIeHMCTOHOTHX, 30BHIIIIHIN CKeJIeT KoMaX YTBOPEHUN KYTUKY-
Jor0. BoHa BKpuTa 30BHI IIIapoM KHPOIIOAiOHOI PEUYOBUHU, IO MEPEIITKOIKAE
BUIIAPOBYBAHHIO BOAU. Y CepPeAHBbOMY ITapi KYTUKYJIU MiCTATHCA HirMeHTH,
SAKi HamaloTh TiJy TeBHOTO 3abapBiaeHHs. MeraniuHo-0amcKyde abo mepeamB-
yacTe 3abapBJeHHS KOMaX 3yMOBJeHe 3aJOMJEHHSIM CBiTJia B HamiBIIPO30-
PUX BepxHixX mrapax KyTUKyJu abo ii Bupocrax (BoJOCKax, JYyCOUKaX TOII[O)
(mau. 57).

VciMm KomMaxaMm MpuTaMaHHUIN HeNMPAMHUN PO3BUTOK, KOJU HOBOHAPOKeHA
ocoO0MHA He cXOKa Ha mopocyy. BiH MoKe BimOyBaTucs 3 HEIIOBHHM abo IIO-
BHUM IIePeTBOPEHHAM. ¥ Dpasi po3sumky 3 HenoéHum nepemeopeHHam (KO-
HUKM, Tapranu, 6a0Ku Ta iHImi) 3 sSfIld BUIYILIIOETHCS JUUYNHKA, SKa 3ara-
JIOM Harajye IOpocJy ocobmuy, aje 0e3 xpuJa (man. 58, 1). Bona KuBurbcs,
JUHSE, POCTe i po3BuUBAETHCA. Ilicisg OCTAHHLOIO JUHAHHSA JUUMHKA Iepe-
TBOPIOETHCA HA CcTaTeBO3piay ocobuHy. OT:Ke, 3a HEIIOBHOTO NEePETBOPEHHS
KoMaxa IIPOXOAUTH TaKi padu pO3BUTKY: Allle, JUUYUHKA, JOPOCTIa OCOOMHA.

Lt s o ok SRR

Maun. 57. 3Ky OpousiBKa

Jopocna ocobvHa

JIMYUHKN

Aopocna ocobuHa

Man. 58. Po3sutok komaxu 3 HenoBHUM (A) i noBHUM (B) nepeTBopeHHAM
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§11. BYAOBA KOMAX ﬁ

Y ’KyKiB, MeTeJIUuKiB, MyX, oc, OJIiX PO3BUTOK BifiOyBaeThCS 3 NOGHUM nepe-
meopenuam (man. 58, 2). IxHi nuumEKK 3HAYHO BiZpi3HAIOTHCA Bix crareBo-
3piaux ocoOMH. ¥ HMX HEMAa€E€ CKJAIHUX Ouell, 4acTo BiAcyTHi abo BKOpoueHi
KiHIIiBKU, POTOBi opranu MOKyThb OyTHu iHIIIOI OyI0BU, HEPiIKO € 0COOJIMBI Ju-
YMHKOBI opranm (HampuKJaJ, MIOBKOBUAIJIHHI 3271031 Ta HECIIPABYKHI UepeBHi
HI’KKU I'yceHi MeTeJIuKiB).

Ilicnia kinbKOX JNMHAHD JMWUYMHKA IIEPETBOPIOETHCSA Ha AAledKYy, sdKa He
JKUBUTHCA Ta 3a3BUUail Hepyxoma. Ha dazi asameukn BinOyBaeThcsa MaiiyKe ITIOBHA
mepebymoBa opranisamy. Uepes meBHHUI Yac 3 O0OJOHKHU JAJEUKYH BUXOIUTH
mopociia Komaxa. Pasa JaIeuKu Mae BeJnKe OioJjioriuHe 3HAUYEeHHS B JKUTTI
Komax. OCKiIbKE KOMAaxXH Ha IIifi (pasi po3BUTKY He JKUBJISATHCS, TO Ile 3a0e3-
meuye Iepe:KMBaHHS HECIPUATJIUBUX IepiomiB (HampukJjaam, 0OaraTo MeTeJIu-
KiB 3uMyloTh came Ha IIifi (asi). OTiKe, 3a IMOBHOTO IEPETBOPEHHS KOMaXU
MPOXOATh hasu AUIA, TUUUHKY, JAJIEUYKH, TOPOCIOI OCOOMHU.

/ Y3ATANNbHUMO 3HAHHA

v Komaxam npuTaMaHHi Taki 03HaKu: Tifo nogineHe Ha Tpu BiA4INM — ronoey, rpyan
M YepeBLUe; Ha rofoBi po3TalloBaHi Napa BYCKWKiB, OYi (MPOCTi Ta cknagHi) Ta poTto-
BMI anaparT; KOXeH 3 TpbOX CerMeHTIB rpyaAHOro Biadiny Hece no napi Hir; 6inbLicTs
KOomax 3[aTHi 4O NonbOoTy, TOMY CEPEaHIN i 3agHi CerMeHTn rpygHoro Bigginy 3a-
3BMYal MaloTb NO Napi KpWM; YepeBLie CerMeHTOBaHe Ta no3baBreHe KiHLiBok abo
BOHW NepPeTBOPEHI Ha iHLI opraHu.

Komaxu matoTb 30BHILLHIN CKENeT, yTBOPEHU KyTUKYMO; BiH HAAiNHO 3axuLliae
BHYTPILLHI opraHu i 3anobirae HagMipHOMY BMMapOBYBaHHIO BOSOM B MeLLKaHLIB
cyxopgony.

Komaxam BnacTvBmii HENPSIMUIA PO3BUTOK 3 HEMOBHMM 260 NOBHUM NEPETBOPEHHSIM.

~ _» DNEPEBIPTE 300EYTI 3HAHHA

1. 3 AKMx BigAainiB cknagaeTbcs Tino komax? 2. Aki opraHy po3TalloBaHi Ha roroBi
komax? 3. Aka OygoBa rpyaHoro Bigainy Tina komax? Aki Tnm Kkpun Kkomax Bam Bi-
nowmi? 4. Aki ocobnueocTi Oynosu YepeBLst kKomax? 5. Yum 3ymoBneHe 3abapBneH-
Hs1 koMax? 6. Yum Bigpi3HATLCS PO3BUTOK 3 HEMOBHUM | MOBHUM NEPETBOPEHHAM?

©O

.. OBIroBOPITb Y TPYNAX

Ynm MOXKHA NOACHUTU Bpaxaruy Pi3HOMaHITHICTb BUAiB KOMax?

r' ONS OONUTAUBUX | KMITAIUBUX

JInunHKM Komax, L0 PO3BMBAOTLCH 3 MOBHUM MEPETBOPEHHSIM, 3a3BMYail MeLLKa-
I0Tb B iHLLOMY CepefoBuLLi, HiXX AOPOCHi OCOBUHN, | XMBNATLCS iHLWOK Dret. Ha-
npuknag, MeTenukn XUBNATbCHA HEKTAPOM, TOAi SK IXHI IMYNHKN — FyCEHULI — XUB-
NATbCSA 3a3BMYal NUCTKAMK Ta iHWUMKW M’ SKMMW YacTUHaMKU pocnuH. [Josenitb Gio-
noriyHe 3Ha4YeHHs LbOoro ABMLLA Ha NpUKNaai XpyLia h MeTenuvka.

y TBOPYE 3ABOAHHA

KopucTytoumce BriacHUM XUTTEBMM LOCBIAOM i Pi3HUMKU mxepenamu iHpopmaii,
ONVLWITb NPUCTOCYBaHHA A0 CEPEeOOBULLA XUTTS XpyLua, MeTenuvka (Ha Buoip), xy-
Ka-nnaByHLS i BOBYKA (KanyCTSHKN).
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‘ TEMA 1 risHomariTHicTs TBAPUH

§12. PISBHOMAHITHICTb KOMAX

MpurapanTe, 5K y KOMax BigOyBaETbCS HEMPAMUIA PO3BUTOK 3 MOBHWUM i HEMOBHUM Mepe-
TBOPEHHAM. FAKi TUNW poTOBMX anapariB i Kpun TpannsTecs B komax? Lo Take nanevka?

AKI KOMAXHM PO3BUBAIOTHCA 3 HEIIOBHUM IIEPETBOPEHHAIM?
® IIpamoxpuai. Bu 1o6pe 3HaeTe TaKX KOMaX, AK KOHUKU, I[BipKyHM, capa-
Ha. Y HUX BY3€HbKi IpAMIi ITKipsACTi HaIKpUIa 3aXUIIAl0OTh MINPOKI IIepeTuHYAC-
Ti 3amHi Kpujaa, AKi B MOJBOTi BisiJIOIIOAIOHO PO3rOPTYIOThCSA. 3aaHiI HOT'M BUIO-
ByKeHi II mpusHaueHi A cTpuOKiB. MaroTh opraHu cJIyxy, a caMiii — Ime i
OpraHy CTPEeKOTiHHS.

Marn. 59. PisHOMaHITHICTb NpsiMOKpU-

nux; 1 — KOHUK 3eneHui; 2 — ambka

cTenoBa; 3 — capaHa nepeniTHa;
4 — BOBYOK, ab0o KanycTsHKa

Man. 60. TapraH pyavn
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Konuxk 3enenuil (Mman. 59, 1), crpekorinasa
SAKOTO 3a3BUYall MOYKHaA IOUYTH HaJBedip i
BHOUI, }KUBUTHCA JUCTKAMU POCIUH, iHITNMU
Komaxamu. Oco6JIMBO HEHAMKEPIUBL TUUNHKHT
KOHMKA: OHA JIMUMHKA 3a 100y MosKe 3’icTu
o 7 xomax. ¥ cremax YKpaiHM IOIIMpeHa
xmKa Oubka cmenosa (man. 59, 2). Ilein
BUJ 3aHeceHO N0 UepBOHOI KHUTU YKpaiHH.
Capana nepenimna (man. 59, 3) smatHa KO
MacoOBUX PO3MHOXKeHb. Tofi ocoOuHM capaHu
30MPalOThCS ¥ BeJIeTeHChKi 3rpai i jieTsaTs Ha
IajeKy BifcTaHb (10 KiJIbKOX THCAY KiJgoMe-
TPiB), BUimaoun BCIO 3€JIEHY POCIWHHICTL Ha
cBoeMy NLIAXy. B VKpaiHni micma posmHO-
JKEeHHSA capaHu BijoMi B JesbTaxX BeJIUKUX
pivox (Hynaii, [duicrep, [{uinpo).

Brnacuuku ropomiB i camoBux OiISTHOK
nobpe 3HAIOTH 6064Ka, abo KANYCMAHKY
(mas. 59, 4), — He0e3meyHOro INMKiZHUKA
KYJBbTYPHUX pocauH. Ia KomMaxa Mae KO-
HaJIbHI mepemHi HOTM, 3a JOIOMOTOI0 AKHUX
mpopo0JIsie MOBTi X0oAu B IPYHTi. BoBUOK Ta-
KOsk moOpe Jitae ta miaasae. CBoiMu MirHM-
MU IIeJielaMU BiH Iiarpusae migsemui uac-
TUHY TOPOAHIX KyJabTyp (OTipKiB, KapToILIi,
MOPKBU TOIIIO).

® Tapramm — ogHa 3 HaUJABHIIIIUX
rpyn Komax, sKi iCHyBaJiu Ha HaIIliil mJja-
HeTi. ¥ IIMX TBapUH TPUBYUUII POTOBUI
amapar, IepefHi KpuJja IIepeTBOPUINCA Ha
mIKipAcCTi HagKpuUJIa, a 3aAHi KpuJa — mepe-
TuHyacTi. B Ykpaini nomupenuii mapzan
pyodui (man. 60). Moro oceleHHs B sKUTJIi
3aBjae JironuHi 6Garato Kiomory. Tapranu
IICYIOTh IPOAYKTU XapUyBaHHA, PO3HOCATH
pisHi Bugm OakTepiii i Alma mapasuTis,
3MaTHI BUBOAWTHU 3 JIafy MOOYTOBI MpUIamm:
KOMII’IOTepH, TeJeBi3opu TOIIO.



§12. PIBHOMAHITHICTb KOMAX ﬂ

Man. 61. Pi3HOMaHITHICTb XyKiB: 1 — XYK-THOMOBUK; 2 — COHEYKO; 3 — KOIOpPaACbKUM XYK;
4 — xyKk-Bycau

AKI KOMAXHW PO3BUBAITHCA 3 IIOBHUM ITEPETBOPEHHAM?

® ;Kyku. HaiiGisnbie BumiB cepes; KomMax — Iie sKyKKU. BoHU MaOTh rpusyui
pOTOBi opramm, ImepemHsA Hapa KPWJ MepeTBOpMJacsSd Ha HaAKpPUJiIa, 3amHA
nmapa — meperuHuacta (May. 53). JKyxku mommpeni B HaiipisHOMaHiTHIIINX
YyMOBaxX CyXOJOJIy Ta B IPicHUX Bojoiimax. Myrku-zHotoéuru Ta IXHI TUYNH-
KU KUBJIATHCS IIOCJiIOM TBapWH, a I'Po0ApPUKM — TpylnamMu TBapuH (Maj. 61,
1). Bouu 3akonyioTh T'Hili a0 TPyIu B 3€MJIIO Ta BiAKJIamaloTh HA HUX AU,
3 AKUX BUJYILIIOIOTHCA JUUUHKU, 1[0 IITBUIKO IEPETBOPIOIOTH I[i 3aJUIIKKA Ha
TYMYyC, COPUSAIOUN I'PYHTOYTBOPEHHIO.

Coneurka (may. 61, 2) Ta iXHi JUUYMHKY BUHUIIYIOTH MOIEJUIlb, a KYKU-
KpacoTinu (nmB. Majs. 38, 2) — ryciub MKiggIuBuxXx MeTeaukiB. Barato Bunis
JKYKIiB IIKOAATh KYJIbTYPHUM POCJIHHAM, IMPOJOBOJBUYKUM 3amacaM, BUpobaM 3
IEepeBUHU TOIIO0. YciM Bimomo, AKOI IMKOAM KapTOILJIi 3aBIAa€ KOLOPAICLKUL
Jcyx, 3aBe3eHnH o Hac i3 Amepuku (man. 61, 3). B Ykpaini mkozars: mykpo-
BOMY OYPAKY — OYPSIKOBUII JOBIOHOCHUK; 3€PHOBUM KYJbTYypPaM — KYK-Ky3bKa
Ta 6araTo immux. Kopoiayu BUTOUYIOTH XOAU IIiJf KOPKOM Ta B JIyOi I[IHHUX IIOPif
JlepeB, a JUYUHKU 3JaTOK 1 éycauié XKUBYTH B MepTBiil JepeBuUHi, 3aBHanuu
3HAYHOI IITKOAY 3py0aHOMY IJIiA TOCIIOJapChbKUX mOTped Jicy (mai. 61, 4).

BaraTo BuaiB 'KyKiB sKuBe y IpiCHUX BOIOTi-
Max. B Ykpaini HafOiabImi 3 HUX — IIe XMoKUi
awyr-naaeyrneys (Maa. 62, 1) i pocamaOIigHMHA
BUJ — 60002106 wopHull (Mai. 62, 2). JInunHKM
BOJOJIO0A — XM:KaKu. BOHU IIOJIOIOTHL Ha Pis-
HuX 0e3xpeOdeTHUX TBAPUH.

® Mereanku. ¥ IOPOCJUX OCOOWMH MeTe-
JINKiB POTOBi OpraHM — CHUCHHUI XO000TOK (IUB.
maj. 54, 2). [IBi mapu mepeTmHUYACTUX KPUJI
BKPUTi JTycoOuKaMu, AKi 37aTHI 3aJIOMJIIOBATH
cBiTyi0. BaraTo BumiB MeTenKiB, HacaMIiepes
IeHHUX, MaloTh HaJA3BUUalHO rapHe 3abaps-
nenHsa. B VYkpaiHni me, Hanpuwkiaajg, Maxaow
(man. 63. A) ra amosmon. 1i Ta 6araro immux
BUJiB MeTeJNKiB IIOTPe0yIoTh OXOPOHU, TOMY
3aHeceHi 10 YepBoHOI KHUTH YKpaiHu.

. . Marn. 62. Xykn — meLlKaHLi BOJONM:
JlnunHKNI METeJINKI1B, abo 2YCiHb, MAlOTb 1 — XKyK-NraByHelpb; 2 — Bofonob

TPUYYNI POTOBUHA amapaT i BUIOB)KEHE Uep- YOPHWUN
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Man. 63. Metenukun. A. MaxaoH: 1 — gopocna ocobuHa; 2 — ryceHuud. b. LLIoBKOBUYHMI LLOBKO-
npsg: 1 — gopocni 0cobuHW; 2 — ryceHui

BomomiOHe Tiso. CAMHHI 32,1031 T'YCEHUITI BUAIIAIOTH IIIOBKOBLI HUTKU, 3 AKUX
BOHA mepe] 3aJAJbKOBYBAaHHAM IIJIeTe 3aXWCHY O0OJOHKY — KOKOH (IIIOBKO-
OPALN, KOKOHONPAAM) a00 AKMMU OIPUKPIILIOE JAJEUYKY OO PiBHUX IpemMe-
TiB. JIMUMHKKN MeTeJIUKiB ImepeBasKHO POCHMHOIAHi, Xoua € TaKi, IO KUB-
JATHbCS BOBHOIO a00 XyTpoM (HATIPUKJIAM, ITy0OHAa, IJIAaTTAHA, MebjeBa MOJI).
T'ycinp mesakux BuziB (0ijlaH KamycTAHUNA, A0JIyHEBA MiJb, 30JI0TOTY3, IIIOBKO-
OpsAL-HemoIapKa TOINO) ITKOAUTh Pi3HUM CiJIbCBbKOTOCIONAPCHKUM KYJIbTypaM
i sricoBUM HacaIKeHHSIM.

JltonuHa 3maBHA PO3BOAUTH ULOBKOGUWHO20 woekonpada (man. 63. B), ry-
CiHb SKOTO CIIOJKUBAE€ BUKJIIOUHO JHCTKU IITOBKOBHUIIL (TYyTOBOTO JepeBa), a
IOPOCJi ocOOMHU B3araji He JKUBJIAThCA. Lli KoMaxu cTaju CBificbKUMU TBa-
pUHaM", Yy IPUPOAI BOHU He TpamideTheA. OqHA T'yCeHUIA MIOBKOIPAAA TPU
3aJIsIJIbKOBYBAHHI YTBOPIOE KOKOH i3 €IMHOI IMTOBKOBOI HUTKM OJIU3BKO 2 KM
3aBIOBKKU. 3 Hel BUTOTOBJIAIOTH IMMOBKOBI TKAHWHU, AKiI Oy:Ke IIIHYIOTHCH.
Tamyss mpoMmcIOBOCTI, IO Ma€e Ha3BY WO08KiBHUUMB0, 3aponuaacsa B Crapo-
nasuboMy Kurai 5 Tuc. pokiB Tomy.

® Ileperunuacroxpuii. Medonocui 60x#conu (Maa. 64. A) BUpoOasaioTh Med —
BUHATKOBO KOPUCHUIM OPOAYKT XxapuyBaHHA. [le HeKTap KBIiTOK, 3MiHEHUN ITif
Ii€r0 0COOJIMBUX PEUOBUH, AKi BUPOOJIAIOTH 3aJI031 POSIIUPEHHS IIePeaHbOI uac-
TUHU KUITEUHUKY OAKijI-pobiTHuIb. BasKoau 3amacaioTs Men y CTiTbHUKAX 3
BOCKY ¥ BUKOPHCTOBYIOTH [IJISI BJIACHOTO YKUBJIEHHS B3BUMKY. BIKia yTpUMYyIOTH
y IOTYyYHUX THi3gax — ByJaukax (mas. 64. B). CyuacHuit po3bipHUil paMKOBUiT
BYJIUK BUHAMIIOB Ha mouaTKy XIX cropiuus ykpaiHncbruii 6asxoasap I1.1. IIpo-
KomoBuY. KOHCTPYKIIiA ByJIMKA A€ 3MOTY 3aMiHATH PaMKH! 3 MEIOBUMU CTiJb-
HUKaMU HOBUMHU, He TOPYIITYIOUN KUTTA OKOIUHOI POIUHM.

Bpxonuua poguHa CKIagaeThbCcsa 3 OAHiE] mapuIli (MaTKM), KiTbKOX AECATKIB
caMIliB — TPYTHIB i mecATKiB TucAY PobOUMX OCOOMH (HE3ZATHUX MO PO3SMHO-
JKeHHS caMOK). JIMUMHOK Maii0yTHIX po60ounx 0COOUH i TPYTHIB mepIii yoTupu
OHi micasa BUAYILIEHHA 3 AWINA poboui 0COOMHN BUIOJOBYIOTH BUIIJIEHHAMN
3aJI03 — «MOJIOUKOM», a IIOTiM — Meproro (CyMiIIImio OHUJIKY Ta HeKTapy).
JInunHKY, 3 SKUX PO3BUHYTHCA MAMOYTHI Iapuili, OTPEMYIOTH «MOJOUYKO» IO
3a/AIbKOBYBaHHA.
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§12. PIBHOMAHITHICTb KOMAX {

Man. 64. A. MegoHocHa 6axona: 1 — poboya ocobuHa; 2 — maTtka (uapuus); 3 — TpyTeHb. b. Bynuk

Hoaucmeni (man. 65) MelmIKaoOTh Y THi3ZaX i3 TpaBu, MOXY TOIIO, PO3MIIIIEHUX
y AyIaax, DOKUHYTUX HOpPax TBapuH-3eMJepuiB Ta iH. Ili Komaxu 3anuiIO0TH
faraTo fUKOPOCIUX i KYJbTYPHUX POCJUH, IPUUOMY AeAKi 38 HuX (Hampukaa,
KOHIOIIIMHY) 3alUJIII0Th BUKJIIOYHO JMKMEJIi.

T'mizga myparmoxk HasWBaIOTh MYPAULHUKAMU.
ITig wac OymiBHUIITBA THi3[ MYPAIKU MEPEMiITy-
IOTh I'PYHT, 30iJBIIYIOTH HOT0O IMIIApUCTiCTh, 30a-
rayyoTh OpraHiuHuMu pedoBuHamu. Pydi nicoei
mypawru (Man. 66) BUHHINYIOTH 3HAUHY Kijb-
KicTh MIKiZHUKIB Jicy.

JImurHKY pisHOMAaHITHUX BUAIB 130yi6 (Mas. 67)
MapasuTylTh y AUINAX, JUUYUHKAX 1 JAJIeYKax
pisHuUX BuAiB KoMax. Tak BOHU PEryJIlOIOTh YMCEJbHICTh KOMAaX-IIKiTHUKIB.

® JIBokpuiai. IlikaBa rpyma Komax, y AKUX € Jullle ofHa (IepemHsA) mapa
IIepeTUHYACTUX KPWJI, a 3aJHs IepeTBOpeHa Ha 0yIaBOIOAiOHI yTBOPU — 03UMC-
yaavysa (Maa. 68. A). PoToBi opraru B 6iJbIIOCTI MyX — I1e M AKUN JTUKYIUH

Man. 65. 0Xminb 3eMnaHnn

Man. 66. A. Pyga nicosa mypawka. 5. My-  Mar. 67. 1. [ageup Bigknagae smus B Tino ryce-
paLUHNK HUU. 2. TINYnHKM 134U8 BUXOOSATb 3 ryCeHuL

49



‘ TEMA 1 risHomariTHicTs TBAPUH

Man. 68. Oeokpuni: A. O3mwkvanbusa b. Myxa kimHaTHa: 1 — gopocna ocobuHa; 2 — nuymHKa.
B. KTup BeneteHcbkuin

X000TOK, Y KPOBOCUCHUX i XMIKMUX BUAIB — KOJIIOUO-CHCHI POTOBi opraunu, SK-oT
y KomapiB (man. 54, 3, 4). Ilo6su3y ocesb Ta B MKUTJL JIOIUHU TPALIAETHCS
myxa kimnamua (Maa. 68. A). Bora XuBUTHCA PISHUMYU PeYOBUHAMU, 30KDe-
Ma XapYOBHMH IIPOAYKTAMH JIOAWHU. 1i 4epBOIOAi6HI IMUMHKY PO3BUBAIOTH-
cd Ha CMIiTHHUKAaX, CKYIIYeHHAX OpPraHiku ToIfo. Myxu PO3IOBCIOMKYIOTH 30Y/I-
HUKIiB iH(peKIiHNX 3aXBOpPIOBaHb Ta ANl HapasuTudHux uepBiB. Tomy 60-
poThba 3 MyxXaMu Ta 3arnobiramHs IXHIM KOHTaKTaM 3 IPOAYKTAMH XapuyBaH-
HA — HeoOXigHa yMoBa TirieHuW JTIOIWHH.

Krup y moaboTi sgaTHUiT Ha3HOTaHATH CBOIO 3400MY — iHIMINX KoMax. CBOIM
TMOTY:KHUM XO0OTKOM BiH MpoOWBa€e MOKPUBU 3M00MYiI Ta BUCMOKTYE ii BMicCT.
Kmup eenemencoruil 3anecenuii 1o UepBoHol kHUTM YKpainu (maa. 68. B).

 BionoziuHuil cL06HUYOK: N3UKIAIBIA.

/ Y3ATANNbHEHHA 3HAHb

Cepep komax, pO3BUTOK SIKMX BiAOYBa€eTbLCSA 3 HEMOBHMM NEPETBOPEHHSIM, B YKpaiHi
HanbinbLL NOLIMPEHi KOHMK 3eneHni, anbka, capaHa, TapraH pyauin, a cepeg komax,
PO3BUTOK SIKMX BigOyBa€ETLCS 3 MOBHUM NEPETBOPEHHSIM, — KYKWU, METENUKM, DKME-
ni, Myxu.

v > DNEPEBIPTE 3[0B6YTI 3HAHHS

1. Aki xapakTepHi pucu npeacTaBHUKIB NPAMOKPUIMX BN 3HaeTe? 2. Ynm xapakTe-
pU3ytoTbCA NPeACTaBHUKM XYKIB? FAka porb XKyKiB y NpMpoai Ta rocrnogapcTsi Nito-
OnHN? 3. Ak xapaKTepHi 03HaKM MeTenukis BaM BigOMI? FAka ponb Uux komax y
Npvpoai Ta XuTTi noguHn? 4. HAki ocobnueocTi ByA0BM NEPETUHYACTOKPUIIMX BaM
Bigomi? 5. LLlo BM 3HaeTe Npo XUTTS 6oKoNMHOI ciM’i? 6. Aki ocobnusocTi 6ynosu
npuTamaHHi ABOKpWUIMM komaxam? MosACHITb porb MedOHOCHOI 64)kony B Npupoai
W XKNTTi NIOOUHN.

QO

.. OBIrOBOPITb Y 'PYMNAX
HAka ponb KoMax y Npupoai A XXUTTi MIOAUHN?

anda oonuTnuBux | KMITINMBUX
Yomy camLi nepeTMHYacTOKpUIMX He MakoTb xana?
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§13. MOAIOCKM, ABO M'SIKYHI E

NMPAKTUYHA POBOTA 1

Tema: BusaBneHHs npuknagis npucTocyBaHHSA A0 Cnocoby XUTTS y KoMax

Merta: HaBuMTUCSA BUSIBNATU OCOBNMBOCTI OyAOBM KOMax y 3B’sI3Ky 3 ixHiM cnocobom
KUTTS.

O6nagHaHHA, MmaTepiany Ta 06’€KTU JOCNIMKEHHSA: PyYHi Nynu, npenapysanbHi Habo-
pW, NiHIAKK, KONeKLii komax.

Xig po6oTtun

1. PosrngaHbTe dikcoBaHMX XpyLLiB TPaBHEBUX (KONEKLUiNHMIA maTepian). 3BepHiTb yBary
Ha TXHin konip i opmy.

2. 3HangiTe BiOAinuM Tina: ronosy, rpyau Ta YepesLeE.

3. KopucTtytoumch nynoto, 3Hangitb opraHu, po3milleHi Ha rofnosi: BYCUKW, CKNagHi oui,
pOTOBI OpraHu.

4. Po3guBiTbCA TBEPAI HaAKpuna i nepeTuHYacTi kpuna.

5. MigpaxywTe KiNbKiCTb Nap XO4WUMbHUX HIr XyKa.

6. 3pobiTb BUCHOBKM, siKi OCOBNMBOCTI 30BHILLHLOI OyA0BU XpyLla NoB’sA3aHi 3 NPUCTOCY-
BaHHSIM 0O Ha3eMHO-TMOBITPSHOIO CepeaoBMLLa.

7. Po3rnsHeTe 3a TakoK CaMOK CXEMOK KOMEeKUiHI ek3eMnnisapy KoMax, siki NpucTo-
cyBanucst 4o XuTTs y Bogonmi (Bogonto6), rpyHTi (BOBYOK), Ha iHWMX opraHiamax (Bowia
NoAChKA).

IMixaso!

* ['ynsa4M cnokimHoro niTHLOro Be4vopa,
: BW MOXeTe nobaunTun cepes pOCHnH ACKPaBi
© BOTHUKW. Lle cBiTATbCA 6e3kpuni camku
© XKYKIB-CBITNAKIB, TAKVM YMHOM NpUBabIioum
© Kpunatux camuiB. CBi4eHHs1 BigOyBaeTbCcs
© 3aBAAKV TOMY, LLO B Tifli KOMaxu € ocobnmea
: XKuponofibHa pevoBMHa, 3AaTHa OKWUCHH-
© BaTUCA 3 BUAINEHHAM BENUKOI KinbKOCTI
CBITNOBOI eHeprii. ABMLLE CBIYEHHSA XMBUX
OpraHi3amiB HasuBaloTb Oi0/IFOMIHICUEHUIEO.
BoHO npuTamaHHe pi3HMM icToTam: Big

OakTepii 40 XpebeTHNX TBapPWH.

 HiyHnin meTenvk 6paxkHUK Mepmea 20Js108a OTPYMaB CBOK Ha3By TOMY, LLO Marito-
HOK Ha CrnMHHOMY 6oLl 1oro rpyaHOoro BigAiny Haragye yepen noavHn (man. 69). Akwo
B3ATU LbOro MeTenvka B PykW, TO BiH Pi3KO 3amvLLMTb. |3 LuM MeTenukoMm noB’si3aHo
GaraTto nereHp Ta 3abo6oHis. Moro onucas Earap Mo B onosigaHHi «CdiHke». Llikaeo,
Lo BpakHUK MepTBa rofioBa MOXe NPOHUKATU y BYINKU Ta KpacTu Meq y 6axin.

Mar. 69. BpaxxHnK MepTBa rofioea

§13. MOJIIOCKH, ABO M’ARYHHU

MpurapaiTe, AKUX TBAPUH HA3UBAIOTL (hinbTpaTopamu.

AKI OBHAKUN TTPUTAMAHHI MOJIFOCKAM? Moatocku — 6e3xpebeTHi
TBApUHU 3 M AKUM HECerMEeHTOBAHUM TiJoM, SKe YacTO BKPHUTE 3aXUCHOIO
Yyepenamnrkorw. BoHM MeIIKaroTh y IpicHUX (CTaBKOBUKM, >KaOypHUIL) Ta co-
Jgouux (mimii, ycrpuili, BocbMUHOTH, KaJbMapu) BomoiiMax abo Ha 3BOJIOKe-
HUX TIIAHKAX CyXOmoJay (BUHOTPAAHUU CJAMMAK, TOJIi camdyHu). BigbmricTs
MOJIIOCKIB IIOBiJIbHO IIOB3a€ ab0 Bejle NMPUKPIIJIEHWII CHOCI0 JKUTTS, OFHAK
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‘ TEMA 1 risHomariTHicTs TBAPUH

IesdKi BUAM 3JaTHI ITBUIKO IIaBaTu (AK-OT,
KaJbMapu).

B Vxpaini nafinomupenimmii 6unozpad-
nuti caumar (Man. 70). Moro Tino ckia-
IaeThbcsA 3 TPhOX BiAmiiiB: rosoBu, Tyayba
Ta HOru. Ha rosioBi € opranu uyrTa (mapa
oueit Ta ABi mapu mrymajueib). Hora — myc-
KYJACTUN OpPraH PyXy, PO3TAIIOBAaHUI Ha
yepeBHOMY 6or1ri Tiza. BinbliricTs BHYTPIiII-
HiX opraHiB MicTUThCA B Tyay0i — MilIKo-
MOAi6GHOMY BMPOCTi CIIMHHOTO GOKY Tija.

Tyny6 3 G6GOKiB oOTOueHUII CKJIAJKOIO
mIKipu — manmiero. MixK MaHTi€Io Ta Tyay-
0oM poaMmiIrieHa MaHTifiHA TOPOKHIUHA, CIIOJIyUeHa i3 30BHIITHIM cepeOBUIIIEM.
V GimbpImocTi MOIOCKIB Tyny6 BaxUINeHWH Mywiero. i BUAINAIOTL KIiTHHN
TMMOKPUBHOTO emmiTesifo MaHTii. 330BHI MyIIJs BKpPHUTaA IITapOM POTOIOAiOHOT
oprauiumoi peuoBuHM’. AJjie ii OCHOBHa Maca CKJIAJAETHCA 3 KPUCTAJIB KaJbITii
KapOoHaTy, IIT0 YTBOPIOIOTH cepemHiil i BHyTpimuiil mapu. Cepenmiit map —
nopyensnonodioHuil — Mae CHi»KHO-0inuit Koxip. BryTpinruiit map — nepramym-
posuil — BUTpae Bcima OapBaMu BeCeJKU, OCKIJIbKY B MOTO IJIACTUHKAX CBiTJIO
PO3KJIaNaeThCA HA OKPEMi KOJHOPU CIIEKTPA.

Momiocku — MeEINIKaHIII BOZOWM IMXalOTh PO3UMHEHUM y BOAiI KHUCHEM 3a
IOTIOMOTO0I0 3516ep, PO3MiIlleHUX y MaHTiMHi#T mopokHUHI. ¥ HazeMHUX i yac-
TUHU IIPiCHOBOAHUX UYEPEBOHOTUX MOJIIOCKIB (CTaBKOBUK, KOTYIIKA TOIIO)
OiTAHKa MaHTIii mepeTBoOpMIacs Ha JIeTeHIO.

s G1IBITTOCTI MOPCHKUX BUIIB XapaKTePHUI HEIIPAMUL PO3BUTOK. JIMUMHKN
MOJIIOCKIB YacCTO CJHYTYIOTh IJIsI PO3CEJIEHHsS BUIY. BijbImicTh mpicHOBOZHUX i
BCi HABeMHi BUAM MAalOTh NPAMUU TUI PO3BUTKY. OCKiJIbKM MOJIOCKU POCTYTh
MIPOTSATOM YCHOTO JKUTTS, POZMipH IXHBOI MYIILTi MOCTiIHHO 30iIBITYIOTHCS.

AKA PISHOMAHITHICTE MOJIFOCKIB? ® Cepen ycix MOJIIOCKIB Haii-
Oinbite uepeBoHOorMX. lle egmHa Tpyma MOJIIOCKiB, SKi 3acenunu He TiIbKHU
BomoiiMu, a ¥ cyxomis. Mu B:Ke 3ragyBaju IIPO BUHOTPAAHOTO ciamMaka. Bin
JKUBUTHCA M’ AKMMM Ha3eMHMMH 4YaCTUHAMU POCJHUH i IIJIOJOBUMHU TijJaMu
MIAIWHKOBUX I'PUOiB, AK i OinbIIicTh 20nUX cAU3YHI6 — BUIIB, 10306aBIEHUX
mynuri (masa. 71, 1). ¥V mpicHux BogoniMax YKpaiHuM MOKHA HATPAIUTU Ha

Man. 70. BuHorpagHun cnumak: 1 — ro-
noea; 2 — Tyny6; 3 — Hora; 4 — MyLwns;
5 — poBri wynansus 3 oynma

Man. 71. Pi3HOMaHITHICTb YePEBOHOIMX MOJFOCKIB: 1 — rofnvmn cnunsyH; 2 — CTaBKOBUK; 3 — KOTYLLIKE;
4 — panaHa
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§13. MOAIOCKM, ABO M'SIKYHI m

Man. 72. Montocku — MeLlKaHLUi MopiB: 1 — KOHYC; 2 — MypeKkc

pisHi Bugm craBKOBUKIB (Man. 71, 2), komywox (man. 71, 3). ¥ YopHoMy Ta
AB0OBCBKOMY MOPAX MeIIIKAaE panana, MYILIS SKOI cArae 3aBIOBXKH 12 cMm
(mai. 71, 4). BBaxkaioTs, 110 AUl pananu 0yJI0 BUIAAKOBO 3aBe3eHO Ha JHUIIAX
KopabaiB 3 AmorHCcbKOro Mops.

IlepeBaxua OGiJBIIiCTE UEePEBOHOTUX KUBUThCA KJIITMHaMU OaKTepiil uu
BOJOpOCTEel, 3imKpaOyoun ixX 3 migBoguux npeaMeTiB. HasemHi Bugu crosxu-
BalOTh TKAHUHU JKUBUX POCJNH ab0 IxHiX BigmMepaux uacTtuH. € cepeln uepeBo-
HOTHX TaKOXK i XMiKi BUIU.

YepeBOHOTI MOJIIOCKM — BasKJIMBa CKJIAJA0BAa BOAHUX i HA3eMHHUX YTIPYIIO-
BaHb opramismiB. Hasemui r'pyHTOBi MoJIOCKHM 0OepyTh ydyacTh y IIpoIecax
I'PYHTOYTBOPEeHHsA. BoHu 36arauyioTh I'PYHT OPTraHiYHMMHN Ta MiHepaJlbHIMN
peuoBmHaAMU. UepeBOHOTMMU MOJIOCKAMU KUBJIATHCS PisdHI BOAAHI Ta HaszeMHi
TBapuHU. JleAKi BUAU CcIOKMBa€ B iKYy i JoguHa (HaOpuKJIaL, BUHOTPAJHOTO
cJIMMaKa, pamany, Tpyoaua). MyIri MotocKiB (0c00TMBO MEIITKAHITIB TPOITIUHUX
MODiB, HAIPUKJAJ KOHYcCié YU mypekrcié (Maa. 72)) BUKOPUCTOBYIOTH fAK
cyBeHipu. I3 mymnenab, sKi MaoTh H00pe PO3BHMHEHUH II€pJIaMyTpPOBHUII IIap,
BUTOTOBJIAIOTh I'YIBUKU Ta MPUKPACHU.

® [BOCTYJIKOBI MOJIIOCKHM, HA BiIMiHY Bijl YepeBOHOTMX, MEITKAIOTH BUKJIIOUHO
y Bogoiimax. Tisio ZBOCTYJIKOBUX MOJIIOCKiB CILIIOIIIEHE 3 OOKiB i CKJIamaeThCs
3 Tyayba Ta moru (mas. 73). ['omoBu Hemae, TOK HeMae U ImMymajieltb. Hora mae
ciLioiieHy opmy, 3a ii TOIIOMOT0I0 MOJIOCK MOK€E ITOBLJIBHO IIOB3aTHU IO THY
BOJIOMIMU.

Myi1iss  OIBOCTYJIKOBUX  MOJIOCKIB
CKJIQAEThCA 3 AIBOX CTYJIOK. BoHU 3aMu-
KaThCA 3aBAAKU CKOPOUYEHHIO M’ s3iB-
3aMMUKaYiB, AKi TPUKPIILIIOOTBECI OO
BHYTPIIIHIX OOKiB MPOTUJIEKHUX CTYJIOK.
30BHINIHIA pOroBUU IIap YepemalIKu
YTBOPIOE HA CIHHHOMY OOIli eJacTUYHY
3B ABKY, IKOI0 3’ €IHYIOTHCA O0OUABI CTYJI-
KHu. 3a [JOIIOMOI'OI0 3B’SIBKM CTYJKHU MO-
JKYTh BiIKpuBaTHCs, KOJH PoacJadiieHi
M’sasu-samMuKaui. Y Olasbmiocti Bumis (sa Masl. 73. Bynosa ABOCTYNKOBOTO Moslioc-
BUHATKOM Ka0ypHUIb, AKUX Ille HA3UBa- & 1 —Tyny6; 2 — Hora; 3 — Mywnsi; 4_

. 3a6pa; 5 — cuhoHK; 6 — 3ropTka MaHTii
0T 0e33yOKM) CTYJIKM MYIILIi Ha CIMHHO-
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TEMA 1 risHomariTHicTs TBAPUH

My OOIli MaloTh BUCTYIIM Ta 3arauOuHU. BOHM po3TalioBaHi TaKMM YMHOM, IO
YTBOPIOIOTh 3AMOK, AKUU 3a0e3Ieuye Kpalle CIIOJYUYeHHS CTYJIOK.

Ha s3agapomy KiHIi Tizia B MmaHTii € 11e 1Ba oTBOpU — cu(OHU, IO BeAYTH IO
MaHTiHOI HOPOKHUHMN; uYepes3 I[i cu@OHU BinOyBaeThCs Oe3IepepBHUNA PYX
BOJM: yepeld HUIKHIN BBiZHUUN cudOH Bojga pasoM i3 wacTUHKaAMM 1K1 HamIXo-
IUTL OO0 MaHTIHHOI MOpo:KHUHMN. Yepe3 BepxXHill BUBIZHUI cu(OH BOHA Pa3oM
3 HellepeTPaBJIeHUMH PEIITKaMU 19Ki, TPOAYyKTaMu *KUTTENiIAIBHOCTI Ta cTaTe-
BUMU KJIITUHAMY BUBOJIWTHCSA HA30BHI.

BinbIimmicTs ABOCTYIKOBUX MOJIIOCKIB — TUIOBI (pimbTpaTopu. BednepepBHuii
TiK BOAM Yepe3 MAHTIiHHY IIOPOKHUHY CTBOPIOETHCA 3aBAAKN OMTTIO BiliOK, IO
BUCTEJSAIOTh 350pa Ta BHYTPIITHIO IIOBEPXHIO MaHTii. BoHU meperansAmoTs BOOY
yepe3 MAHTiHY MOPOYKHUHY 0 POTOBOTO OTBOPY MOJIIOCKA.

JIBOCTYJIKOBiI MOJIFOCKY € BayKJIMBOIO CKJIAJ[OBOIO YACTUHOIO BOJAHUX yIPYIIO-
BaHb opraHismiB. BoHM — 0OCHOBA »KMBJIEHHSA OJA 0araTbOX BONSHNX TBaPHUH:
TOJIOBOHOTHX MOJIIOCKiB, pub, MOPCHKUX CCABIIiB. ¥ CTPUIlb, Miiil, MOPCBKUX
rpebiHIliB BiKUBaE B 1)Ky JroauHa. [lesIKi MOPChKi BUAM JBOCTYJIKOBUX MOJIOC-
kiB smaTHi yTBOpIOBaTH nepaunu (Mman. 74). Kosm Oyab-ake CTOPOHHE Tijo
(HampuKJam, TIilMIUHKA, OPiOHWI OopraHidaM) BUIIAAKOBO HOTPAILIAE MiXK MaH-
Ti€0 i MyIIJIeI0, BOHO OTOUYETHCA BCiMa IIapaMu MYIILIi: yCcepeanHi POTOBUM,
HaJ HUM — IIOPILEJIAHOIOLi0OHMM, a 330BHi — IIepaIaMyTPOBUM. Y TBOPEHHS IIep-
JVH € MIPUKJIAJI0M 3aXMCHOI peakIrii MOJIOCKiB.

YHacnigoxk pyHHYBaAaHHSA NPHUPOJHUX MiCIhb MEIIKAHHS Ta MAacOBOI'O IIPO-
MUCJY UYUCEJbHICTh 0araThbox BHUIIB MOJIIOCKIB cKopouyeThbcsa. I[o UepBomoi
KHUrn YKpaiHnu 3aHeceHo 17 BUIIB UEePEBOHOTUX Ta 3 BUIAU IBOCTYJIKOBUX
(3oxpema, ycTpUIA icTiBHA) MOJIIOCKiB.

® T'0JI0BOHOTI MOJIIOCKM TIOIITUPEHI BUKJIOYHO B OKeaHaxX i MOpPSX 3 BUCO-
KOIO COJIOHICTIO, TOMY B 3HAUHO onpicHeHHX HopHOMY Ta A30BCBKOMY MOPSIX
He TpamigaioTbeda. Maike BCi BoHU — XMiKaKU. TiJIo TOJIOBOHOTOrO MOJIIOCKA
CKJIQIAEThCS 3 Tyayba Ta BeJUKOi rooBu (Maj. 75), a Hora ImepeTBopuaca Ha
IIynanablid, AKi OTOUYIOTE POT, Ta OCOOJIUBUI OpraH — JillKy.

Mar. 74. YTBOPEHHS NepruHn — 3axucHa Man. 75. Cxema 6ygoBy ronoBOHOIOrO MOMHOC-
peakLisi Montocka Ka — kanbmapa: 1 — Tyny6; 2 — ronosa; 3 — oui;
4 — wynanbusa
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§13. MOAIOCKM, ABO M'SIKYHM m

Man. 76. PisHOMaHITHICTb rONOBOHOMMX MOJFOCKIB: 1 — KapakaTuus; 2 — HayTUnIyc

XapakTepHa puca T'OJIOBOHOTUX — 3[aTHICTH IIJIaBaTU 3a JOIIOMOTOIO pe-
akTuBHOTO pyxy. Ilig uac cKopoueHHA M’A3iB 3 iIXHBOTO Tija 3a HOTIOMOTOO
JIAKM 13 CMJI0I0 BUIIITOBXYETHCA BOJIA, i1 TBAPUHA IIBUIKO PYXa€ETHCA B IPO-
TUJIEKHUNA OiK.

Myrtri B 6isbIIocTi cydacHUX BUAIB TOJIOBOHOTUX HeMae abo BOHA Ma€ BU-
TUIAN TJIACTUHKW, AKa JEKUTHh mix IMKipoo, K y kapakamuyi (man. 76, 1).
TineKu Haymuayc, 110 MeIIKae B TPOIIYHUX MOPAX Yy IOBEPXHEBUX IIlapax
BOIM, Mae OaraTokaMepHy MyIlniio (mMaJna.76, 2). Kamepu 3amoBHeHiI rasom,
10 Hazae TBapuHi miuaBydocti. Mosrock, perymrooun 00’eM rasiB y kamepax,
Mo:Ke abo 3amypioBaTucsa Ha rauouHy mo 500—-700 M, abo cramBaTH B IMOBEPX-
HeBi mapu BOIMH.

Il 3aXMCTy B TOJOBOHOIHX CIYTYE YOPHIILHA 321032, 11 BUILIeHHA HAKOI-
YYIOThCA B OCOOJIMBOMY OPTraHi — YOPHMJIBHOMY MIIIKy. 3a HeOe3IMeKr MOJIIOCKU
BUILIAIOTh HA30BHI YOPHY PiAVMHY, AKa He PO3UMHAETHCSA y BOAL I YTBOPIOE
yopuy miamy. Ilig il TpuKpUTTAM MOJIOCK TiKae BiJ BOPOTriB.

T'osloBOHOTi KUMBJIATHLCS PAKOHOLiOHMMM, APIOHMMH MOJIOCKAMM, PHUOOIO
Toro. PoT oToueHMIT BOMA POTOBMMU IIeJlellaMU — BEPXHBOIO Ta HUIKHBOIO,
110 HaraayoTh A3b00 mamyru. CiamHa, KpiM TPaBHUX COKiB, MOYKEe MIiCTHUTH IIe
# oTpPyTy, AKa IMIBUIKO Iapajisdye abo BOuBae 3400Ud.

Bucokuii piBeHb PO3BUTKY HEPBOBOI CHUCTEMH Ta AOCKOHAJI OpraHU UyTT
TOJIOBOHOTUX BU3HAYAIOTH CKJAMHI (hopMU IXHBOI MOBEIIHKU.

TosloBOHOTMMU MOJIIOCKAMH JKUBUTHCA 0araTo MOPChKUX TBapWH, 30KpeMa
gybari kutu. JlionmHa cmo’KmBae B 1Ky KaJabMapiB, KapaKaTUIb i BOCBMU-
HOriB. I3 BMiCTy YOPHMJIBLHOrO MIIlIKa KapaKaTHUIIb 1 KaJbMapiB BHUPOOIAIOTH
KOopuuyHeBYy (aply — cemito.

/ Y3ArAlbHEHHA 3HAHb

\/D,nﬂ MOIIOCKIB XapaKTepHi Taki 03HaKu: TiNo NoAiNAeTbCH Ha Bio4inu: ronosy, Ty-
ny6 i Hory; TiNO 3a3BM4Yaln BKpUTE MYLUIEN; OpraHn AnxXaHHA — 3sa6pa 4uM nereHs;
HacensTb NPICHI 1 COMNOHI BOOONMM, a TaKoX BOSOT MiCLS CyXO4ony.
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‘ TEMA 1

v Osnakm YepEeBOHOIMX MOJTHOCKIB: MELLKaTb Y MOPSIX, NPICHMX BO4OMMax abo Ha
cyxoponi; Aobpe BMpaxeHi BCi Tpu BigAiny Tina: ronoea, Tynyo, Hora; 3a3Buyan €
CyuinbHa MyLLSISA, YacTo cnipanbHO 3akpyyeHa.

[BOCTYNKOBIi MOSOCKN MELLKaKTb Y NPICHUX i CONMOHMX BoAoOMMax, BegyTb Ma-
nopyxomun abo npukpinneHnn cnocid XuTTa; € nuwe ABa Biaginu Tina: Tyny6 Ta
Hora; TiNo BKpMTEe ABOCTYIKOBOK MYLUE; XXUBMASATLCA 3a 4ONOMOrow binsrpawii;
opraHu AmMxaHHs — 3a6pa.

[oNoBOHOr MeLIKaTb BUKIIOYHO B MOPSIX; Y HUX JOOpe po3BUHEHI Nnuwe ABa
BiAAINM Tina: ronoea Ta Tynyo; 3a paxyHOK HOTM YyTBOPIOKTLCSA LynasnbLs Ta 0cob-
NBWIA OpraH, SKunii 3abesnedye peakTMBHUIN pyX, — Nirika; MyLuni abo 30BCiM Hemae,
abo BoHa Mae BUMMAA4 NIACTUHKM, PO3TALLOBaHOI Nifg LKIpOK; OpraHyn ANXaHHA —
356pa; rorioBOHOr — 34e06iNbLIOro akTUBHI XUXKaKK.

Y > MEPEBIPTE 3[06YTI 3HAHHS

1. Oe nowwupeHi momtockn? 2. Aki 0cobnMBOCTI 30BHILIHBOI ByA0BU MOMIOCKIB?
3. Lo coboto cTaHOBNATL MOKPUBU MOSKOCKIB? 4. YnM XKMBNSATBCA MOMOCKN? 5. Ak
YTBOPIOKOTLCA NEPNMHN? 6. AK pyxarTbCsl TONIOBOHOT MOSCKN? 7. MOSACHITL ponb
MOJTHOCKIB Y MPUPOAi Ta XUTTi NIFOOUHN.

r’unﬂ OONMUTAUBUX | KMITIUBUX

1. Ak cnoci6 X1TTS BNMBae Ha 30BHILLHIO By40BY MOMNKOCKIB? 2. AK MOXHa JOBECTH,
LLIO MpedKy MeLUKaHLiB MNPiCHUX BOOOWM CTABKOBWKIB i KOTYLLUOK XXMM Ha cyxogoni?
3. Homy B GinbLLOCTi FONOBOHOMMX MOKOCKIB MyLLNst abo po3TalloBaHa Mig LKipoto,
abo B3arani BiacyTHA? 4. MOSCHITE HAsABHICTb OpraHiB aTMOCHEPHOro AMXaHHS —
nereHb y MeLlUKaHLiB BOOOWM.

NABOPATOPHE AOCNIAXXEHHA

Bynosa mymnuri (uepenanikmy) 4epeBOHOTHX
Ta JIBOCTYJKOBUX MOJIIOCKiB

O6nagHaHHA, MaTepianu Ta 06’€KTU AOCHIMKEeHHS: KOneKLuisa MyLuenb ABOCTYSIKOBUX i
YepeBOHOIMX MOJOCKIB, Jyna, NniHivka.

Xig po6oTtun

1. Po3rnsiHbTe MyLUIIKO CTaBKOBYMKA (UM IHLLOMO YepEBOHOIroro Mostocka). BuaHauTte ii ko-
nip i BUMipANTe JOBXMHY. 3HaNAiTb OTBIP, Yepe3 SIKN BUCYBAETLCS rOfoBa i Hora MostockKa.

2. [JocnigitTe, BNpaBo 4K BMiBO Bi4 NO340BXHBLOI OCi CNpsiMOBaHi 3aBUTK1 MyLni. o-
paxymnTe IXHIO KifbKiCTb.

3. BisbMiTb 0O pyk CTYnKy MyLuni xxabypHuLi (4u iHWOro ABOCTYNIKOBOrO Mortocka). Bu-
3Ha4Te Komip i hopmMy MyLUi, BUMIpANTE iT LOBXUHY Ta LUNPUHY.

4. [ocnigiTe 30BHILWHIN Wap MyLwi. KO peYOBMHO BiH YTBOPEHUIA?

5. Ckanbnenem 3iwkpebiTb HEBENUKY AiNAHKY 30BHILLHbOrO Wwapy. Lo B1 nobavmnu nig
30BHILLHIM WapoM MyLni? Po3rmsaHbTe BHYTPILWLHIO NOBEPXHIO MyLUNi. AKUM LWapoM BOHa
yTBOpEeHa?

6. MNopiBHANTE MyLLNi CTaBKkoBMKa Ta xabypHuui. 3HangiTb OCHOBHI BiAMIHHOCTI B 30-
BHiLLHI OygoBi.

©* 3 Kypcy icTopii B 3HaeTe, WO iMnepaTtopu Ta Lapi aHTM4YHoro cBiTy n CepeqHbOoBIYYst
Hocunu ocobnuee BBpaHHs — MaHTilo, abo Tory, — mypnypoBoro (4epBoHO-ianikoBoro)
3abapeneHHs. Lleri nypnyp gobyBanu 3 ocobnuBux 3ano3 YepeBOHOrMX MOJIOCKIB —
MYpPEKCIB.
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§14. NAPA3UTYHI YEPBU — TEABMIHTY ﬂ

* HeBenuKnim Xvkuii YEepeBOHOTMIA MOSHOCK TPWTIS, MOLUMPEHUA Ha MINKOBOAASAX :
: YopHoro Ta A30BCLKOTO MOpIB, MOXe MOJTHoBATW Ha TBapyH, 3Ha4YHO BinbLunx 3a cebe, — °
- yCTpULb, P16 BUUKIB TOLLO. :
» M’sico MOnoCKiB Ay>Ke NOXMBHE Ta Mae BUCOKI CMakoBi AKOCTi. BoHO MicTuTb 6arato
BiTaMiHiB, MiHepanbHMX pe4oBMH (30Kpema, coni pepymy, kanito Ta poccopy, HeobxigHi
01151 KPOBOTBOPEHHSA Ta HOPMarsbHOI OisfIbHOCTI HEPBOBOI CUCTEMM).

§14. ITIAPASUTHUYHI YEPBHA —
I'EJIbMIHTH

MpurapanTe, ki opraHiaMy Ha3uWBalTb NapasvTamu. AKUiA TN PO3BUTKY Ha3UBalOTb
HenpsiMMm?

Cepen 0e3xpebeTHNX TBApUH € YMMAJO BUIIB, AKi BeAyTh MapasUTUUYHUN
cmoci6 xutTA. fIK BuM mpurazyere, mapasuTaMy Ha3WBAIOTh OpPraHi3sMu, IO
TpUBAJNN Yac BUKOPUCTOBYIOTH iCTOT iHIIMX BUAIB K Miclle OCeJeHHA Ta
Ioxepeso KuBJeHHs. [lapasuTuuni yepBomomiOHiI icToTM MaiTh Ha3BY 2e/b-
Minmu. BaraTo mapasuTHUYHUX BU/IB € cepel IPEeACTABHUKIB IJIOCKUX YePBiB
Ta HemaTop (abo Kpyraux uyepBiB). PisHi BuaM MIOCKUX UYepPBiB MapasuTyOTh
JIUIIIEe B JIIOAWHU Ta TBAPUH, a HEMATOAM — IIle i ¥ POCJIUH.

YUM HEBESIIEYHI ITAPASUTUYHI IIJIOCKI YEPBN? Tino miaockux
yepBiB Mae Gopmy JaucTKa abo cTpiuku. 3Bigcu I MOXOAUTEL IXHA HasBa. Haii-
OisbIlIa KiJIbKIiCTh BUAIB MApasUTUUYHNX IIJIOCKUX UEPBiB HAJNEKUTDH IO CUCYHIB
i cThoKKOBHUX uepBiB. CHCYHM MEIIKAaIOTh y PiBHOMAHITHHX BHYTPIIIHIX Op-
rafax (mediHIli, KMIIEYHUKY, JIeTeHAX, KPOBOHOCHUX CYAWHAX TOII0) JIOAUHUI
i pisHuMx BuAiB TBapmH. BOHM MAaloTh ABa IPHUCOCKM — POTOBUM 1 UepeBHUIA,
AKUMHU IPUKPIMIIOIOTHCA 0 TKAHUH XassdiHa.

B Vkpaini, 3okpema B OaceiiHax piuok [uinpo, Ceiim, IliBgennuit Byr, mo-
mupeHuit komawu cucyn (Man. 77). HMoro posBuTok BimOyBaeTbcs 3a yuacTi

Man. 77. Lukn po3BUTKY KOTSIMOrO cucyHa: 1 — sanue; 2 — cTtagis po3BUTKY B Tifli MOMHOCKA;

3 — nepLunii NPOMIDKHMI Xas3siH — MOMNIOCK BiTWHIA; 4 — APYrMIN NPOMIXKHUIA Xa3siH — NPiICHOBOAHI

pubun; 5 — octatouHMIn XassiiH — puboigHi ccaBui Ta nognHa; 6 — gopocna ocobrHa KoTa4oro
cucyHa
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IBOX MPOMIKHUX Xas3dAiB: HPiCHOBOIHOTO
MoJtocKa OiTmHii Ta pisHUX BUIIB KOPO-
noBux pub. IIpomisxcni xa3ai — opranismmu,
y TijJi SKUX IIapasuT PO3BUBAETHCA i yac-
TO PO3MHOYKYETHCA HECTATEBUM IIJISIXOM.
ITokuHYBIIN TiJIO MOJIIOCKA, JIUUYUHKU KO-
TAYOTO CHCYHa IOTPAIJIAIOTHL B OPraHisM
IPYTroro TPOMiKHOTO XassiHa — pubu.
Ocratounuii xasain (oguHa abo pubdoimgHa
TBapUHA) 3aPAYKAETHCA KOTAUYNM CUCYHOM,
CIOKUBIIIK CUPY ab0 HEJOCTATHLO IIPOCO-
JIeHY YU TIPOCMajKeHy puly 3 JUUMHKaAMU
napasura. Ocmamouni xa3sai — opraxismu,
y Tigi AKWX DTapasuT PO3MHOKYETHCA
CTaTEeBUM ITLIAXOM.

Man. 78. Lukn po3BuTKy neviHKoBOro cu-
cyHa: 1 — qaiue; 2 — NMYnHKa 3 BilKamu; .
3 — NPOMIKHUIA Xa3sdiH — MOMCK Manui Has neuwinkoeozo cucyna (Man. 78)
CTaBKOBMK; 4 — NWYMHKA 3 M'I30BMM XBOC- XPeO0eTHi TBaAapWHU TaKOK CJIYTyIOTh OCTa-

TOM; 5 — NNYUHKA, yKpUTa LWiNbHOW 060-  pouypmmuy xas3sasaMu. ¥ MIJIKUX BogoiiMax 3

JIOHKOIO; 6 — OCTaTOYHUN Xa3siH; 7 — o-

POCTNI YBpE SAUIA IapasuTa BUXOAUTh BKPUTA BiiKaMuU

JUYMHKA. BOHA moTpamide B OpraHiam
OPOMIKHOTO Xa3sdiHa — IIPICHOBOJTHOT'O MOJIIOCKa MaJIOr0 CTaBKOBUKA. JIMmuuH-
KM CHCYHA HACTYITHOTO IIOKOJIIHHA 3 M’ SI30BUM XBOCTOM B3aJIMIIIAIOTHh TiJIO MO-
JrocKa. BoHU meBHUH yac IJIaBalOTh, MOTIiM BKPUBAIOTHCSA IiJILHOI 00OJIOH-
KOIO0 Ta OCimailoTh Ha mpubepeskHil pocamuuocTi. OcraTouHuili XassiH 3apa-
JKYETHCS TPU CIOKWBAaHHI pocamH ab0 cupoi BOAM 3 JUUMHKAMU IIapasuTa.
Toxx y KOOZHOMY pasdi He MOKHA IUTH HEKHUI AYeHOol BOAM, 0COOJUBO 3i CTO-
A4YNX Bomomnm!

CmvoicKo6i wepéu NMapasuTyIOTh y KUMIEUYHUKY JIOAWHU Ta Pi3HUX BUIIB
xXpebeTHNX TBapuH. BOHU MaiOTh By3bKe CTPiUKOMOAiOHE Tijo, 3aBHOBIKKM Bif
Kinmpkox MinmimerpiB o 30 m. Ha mepegaboMy KiHIi iIXHBOTO Tijla posTallioBaHa
TOJIOBKA 3 OpraHaMU IPUKPIMJIEHHA: IPUCOCKAMU, XO000TKOM 3 TayKaMU TOIIIO.
3a roJIOBKOIO PO3TaIlloOBaHA HEIIOUJIeHOBAaHA IMUIIKA, a 3a HeI0 — Tijo, IMomijeHe
Ha OKpeMi uneHmKU. IlapasduT pocTe MPOTATOM YChOTO JKHUTTS, TOMY B TiJIAHIIL
MIMAKY IIOCTiAHO YTBOPIOIOTHCA HOBI WIEHUKHU, IXHS KIJIBKICTH Y Pi3HUX BUIIB
MOJKe KOJMBATHCS Bif 3—4 [0 JeKiIbKOX THCAY. 3alOBHEHI AWIEMU J03Piji
YJIeHUKHU BiIpUBAIOTHCA BiJ 3aHHOTO KiHITA Tijia yepBa Ta BUBOAATHCA HA30BHI.

CThOKKOBiI UepBU He MAalOTh KUIIEeUHUKY. [loKMBHI peuoBMHU 3 MOPOK-
HUHY KUITEYHUKY Xas3siHa BOHU BOMPAIOTHh yepes MOKPUBU. B YKpaiui maii-
momupeHini 6uvauuil Ta c6unAYUL Yin'aKU, eXiHOKOK, CThOXKAK IINPOKUN.
ITpomiskHMi xasaAiH mas Oumuadoro Iim’sKa — Ile BeJuKa porara xynoba, a
IJIs CBUHSAYOTO — CBUHi. AJle I 000X BUAIB Iil’AKiB OCTATOUHUM Xa3sAIHOM
€ JIIOAUHA.

3amnoBHeH] ARIAMEN J03Pijai WIeHHMKU I’ AKiB BUBOAATHCA HA30BHI uepes
KUITeyHUK Jooauan (Maja. 79). IIasg momanbIlioro PO3BUTKY AU HMapasuTiB
TOBWHHI MOTPANUTH 3 I)KeIl0 Yy KUIITeUYHUK IIPOMiKHOro xasdina. Tam 3 delp
BUXOIATHh MaJIeHbKi JIMUMHKY, AKi 3 TOKOM KPOBi MOTPANJIAIOTH J0 CKEJEeTHUX
M’A3iB UM pisHMX BHYTPIIIHiIX opraHiB (ceplisd, JereHiB, MeUYiHKU TOIIO).
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§14. NAPA3UTYHI YEPBU — TEABMIHTY ﬁ

JIMUMHKY POCTYTH i IEPEeTBOPIOIOTHCA Ha
¢iny (man. 79, 4). Ila muuuHKOBa cTamisg
Ma€e BUIJIAL HeBeJIuKoro (poamipoMm 3
TOPOIIIMHY) MiXypIid, 3allOBHEHOTO Pimu-
HOIO0. YcepeanHy MixXyplid BUBEepHyTa 3a-
YyaTKOBa roJjioBKa mapasura. OcraTouHuit
XassiH — JIOANHA — 3apPaka€ThCA, CIIOKU-
BalOUYM HEJAOCTATHLO TEPMiUHO 0OpoOJIeHe
M’SCO MPOMIMKHOTO XasdiHa, AKe MiCTHUTH
¢inu. IloTpanuBmiu y KUIIEUHUK JIIOTU-
HU, 000JI0HKA (hiHU PYHUHYETHCA, TOJIOBKA
mapasuTa BUBEPTAETHCA Ta HPUKPIILIIO-
€ThCS [0 CTIHKM KUIIeYHWKY. Ilicos Man. ?9: Linkn pOIsBVITKyVGVIHa‘-IOI'O uin'sika:
I[bOTO MTOUMHAETHCA YTBOPEHHA UIeHUKIiB :13—3p|n| HNSHUKK; 2 — AALA 3 NUHHHKaMK;
A — NPOMIKHWNI Xa3s1H; 4 — diHn; 5 — ocTa-
1 piCT IIapas3uTa. TOYHWI XassiiH; 6 — JOpoCnuiA YepB

3amam’araiite! M’sco MOKHA KYIIyBaTHU JUIle B MaraduHax Y4 CIeIli-
aJbHO MPU3HAUEHWX IJA IIbOTO MicIlaX Ha puHKax. Ilepen mpomaskem
M’SICO TIOBMHHO IIPONTH CAHITAapHUI KOHTPOJL Ha HASABHICTH Y HBOMY
JUYUHOK ITapasuTiB. 3apakeHe M’ sCO BUJIYYAIOTh i BHUIIYIOTH. Kymyioun
M’CO B He IPM3HAYEHUX JJIA IILOTO MiCI[AX, BU PUBUKYETE 3aPABUTUCH
pisHMMEU mapasuTamu. Ilepes cIOKMBAHHAM M SCO MOTPiIOHO pPeTETHLHO
MPOBAPUTU YU IMPOCMAKUTHU.

Heb6esneunum napasuToM JIOAUHU € TAKOXK exXiHokoK. [IpoMiKHUMY Xa3aaMu
IS HBOTO CJYTYIOTH JIIOAVWHA Ta Pi3HI BUAM POCAMHOIAHUX CBIiICBKUX TBapWH
(Benmuka porara xymoba, BiBIIi, K031, ¢cBUHI ToIo). OcTaTouHi Xas3dai — 1me XmKi
TBapuHu (cob0aKku, BOBKH, JIUCUILi), AKi 3aparkKylOThCA eXiHOKOKOM, IT0igaloun
M’sICO iHIMX TBapUH 3 PiHaAMH.

Jlrogmua Habiyacriiie 3apakKyeThbCsd eXiHOKOKOM IIiJi uac HeoOepesKHOro
MOBOKEeHHs i3 cobakamu. Ha 1miepcTi TBApWMH MOKYTHh MiCTHUTHUCS MiKPOCKO-
niumgi aiing mapasuTta. 3 OpyAHMMU PYKaMHU Yepe3 POT BOHU MOTPAIISIOTE [0
KUIMeYHUKY JIOANHU. JINUMHKA BUXOAUTH 3 AUIA i 3 KPOoB'I0 MOTPAILISIE 0
pisHUX opraHiB (Hacamiepes Mo meuinku abo JgereniB). Ha Bigminy Bix Guua-
YOro Ta CBUHAYOIO IIill’AKiB, (hiHM eXiHOKOKAa 3JaTHi 10 HeoOMe;KeHOTO POCTYy.
BunikyBaTtu XBOpy JIOAUHY MOXKHA TiJabKU BuUgaauBIIy (GiHy Xipypriuaum
IIJISIXOM.

3amam’araiite! O00B’sI3KOBO MHUIITe PYKM IIiCJsA CILIKYBaHHSA 3 [O-
MarrgiMu TBapuHamu! TBapuHu — He irpalliku, TOMy He cjig 6patu ix is
co0010 B JIIKKO.

¥V Gaceiimax I[Hinpa Ta [[HicTpa molrnpeHe 3aXBOPIOBAHHS JIOAUHU i prbo-
inaux TBapuH (cobak, KOTiB, JUCHUIL), CIPUYNHEHE CMbONCAKOM ULUPOKUM.
ITapasuT posBuBaeThCA y BOAOMMAX 3a YUYACTIO ABOX ITPOMIKHUX Xa3sAiB: IIep-
IIOTO0 — pauvkKa IHUKJOIA 1 APYyroro — pPisHUX BUIIB HPiCHOBOAHHX pubd, AKi
JKUBJIATHCA UMK padykaMmMu abo immmmm pubamu. JliogmHa 3apakyerbes,
B)KHUBaOUYM HEZOCTATHLO 00pO0OJIeHYy puOy 3 JUUMHKAMU IIapasuTa.
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‘ TEMA 1 risHomariTHicTs TBAPUH

3anmam’araiire! [[)KepesoM 3apakeHHS CTHOKAKOM IIMUPOKHM MOJKe
cTaTH He TiIbKU M’ sico pubu, a I HeJOCTATHLO IIPOCOJIEHA iKpa HIpicHO-
BomgHUX pub (HAIpUKJaI, MIyKU abo cymaka).

YMM HEBE3IIEUYHI ITAPASUTUYHI KPYIJII YEPBU, ABO HEMATO-
IO? Timo memaTon 3a (popMoOI0 Haragye BepeTeHo abo HUTKY, V IIOIEPeUHOMY
nepepisi mae okpyray gopmy. Came 1ie i 3yMOBUJIO OOHY 3 HA3B IIUX TBAPUH —
Kpyeni uepsu. HebesmeuHni HeMaToaqu — IMapasuTH POCJIUH: rajioBa, OYpPAKOBa,
cTebJioBa, IIMeHHYHA. ['a/l0Bi HeMaToAu BUIIJISIOTH OCOOJHBI PEeUYOBUHU, IO
TMOCWJIIOIOTh TOAIN i picT pocamHHUX KJaiTuH. Ile mpmM3BOAUTL NO yTBOPEHHS
HA KOPeHAX 1 mifideMHUX cTebjaX POCANH MYyXJWH — 2ali6, Y SAKUX PO3BU-
BaloThcA TUcCAYL mapasutiB (mas. 80). 'anmoBi HemaToaU YITKOIKYIOTH OaraTo
BUJIB KYJBTYPHUX POCJIMH: OTipKM, TOMiZOpM, KApTOILIIO, MOPKBY, IepeIb,
IMyKpoBuii OypsAK, KaByHU, AUHI TOIIO.

Cepen HemMaTo — IIapasUTiB JIOAUHU B YKpaiHi moIupeHi acKkapuga JIio/I-
CbKa, rOCTpUK i Tpuxinesma. CaMKu ackapud HaO3BUYAWHO MJIOMIOUi: KOMKHA
i3 HEUX 3maTHA BUAIJATH I[0A00M B IIPOCBIT KHUITeUHUKY xassdina go 270 Tuc.
sgenb. JlIoguHa 3apaskaeTbCcs, KOJIW 3 HEMUTHUMU OBOUaMH, (PPYKTaMHU, CH-
POI0 BOMOIO, OPYAHUMU PYKaMU A0 KUIMEUHUKY MOTPAIIAIOTh ANIA acKapum
(mau. 81). ¥V HIIyHKY 3 S€Ilb BUXOAATh JUUNHKYU ackapuau. CrmouyaTKy BOHU
IPOHUKAIOTh Y KPOBOHOCHI CYAWHW CTiHOK KWIIIEYHUKY, a JajJi — 3 TOKOM
KPOBi uepes ImeUiHKY Ta ceplie IMOTPAIlJIAIOTL Yy JereHi. Uepes meaKuil uac
BOHU DPYUHYIOTH CTiHKM JIeT€HEBUX IIYXUPIIB i MO IMOBITPOHOCHUX HIJIAXaX
yepes TJIOTKY MHOTPAIJISIOTH 3HOBY M0 KUIIEUHUKY JIOAWHU, A€ I CTAlTh
CcTaTeBO3PiIUMMA.

3amam’araiite! 11106 3amobirTu 3apakeHHIO acKapuAaMu, He CJIiJl BiKU-
BaTH B 13Ky HeMHUTi oBOUi, PPYKTH, IUTHU cUPY Bomy. Taxkoxx HOTPiGHO
3aBXKIM MUTH PYKHU IIepen imoro.

Man. 80. l'anosa HemaTtoda Man. 81. Uukn po3sutky ackapuau: 1 — anue 3 nu-
YMHKOIO Ha Pi3HMX CTagisiX PO3BUTKY; 2 — NMUYNHKA;
3 — cTaTeBo3pini Yepsu (@ — camka; 4 — camellb)
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§14. TAPASUTUYHI YEPBY ~ TEABMIHTUA m

Tamuii nomupeHnii apasuT JIOAUHU — 20CMPUK —
TaKOYX MEIIIKAae B KUIIEYHUKY. SalJIiTHEHI caMKu
TOCTPpHUKAa BHOYI BifKJamaOTh AUINA HA B3TOPTKU
HIKipy HABKOJO aHAJbHOTO OTBOPY, IOAPa3HIOIOUYN
ii cBoiMu BuAiJleHHAMU. JIIoAMHA BiuyBa€ CHJIb-
HUM cBepbisk. 'ocTpuk Haliuacrinie mmapasuTye B
mitett. XBopi AiTH MOMKYTBH posuicyBaTu Iii MicIid,
Ha IXHIiX pyKax 3aJuIIarTbcd AUIA ImapasuTa, AKi
MOMKYTb 3HOBY IOTPAILJIATH OO KUIIIeUuHUKy. Takr
BimOyBaeThcA OaraTopasoBe caMo3apasKeHHsA, i 3a-
XBOPIOBAHHSA TPUBAE NOCUTH LOBIO. Man. 82. NnyunHka TpuxiHenu

B M’'si3ax

3amam’araiite! I1[o6 3amo6irTy MOMTUPEHHTO
TOCTPHUKA, CJiJ JOTPUMYBATUCA IPABUJ TirieHum (MHUTH PYKHU, PETyJISIPHO
migcTpuraTy Hirti), KUm’ ATUTU 6iTM3HY XBOPUX.

Tpuxinena nomupeHa IlepeBa)XKHO B MiCIIeBOCTAX 3 PO3BUHEHUM CBUHAap-
crBoM. JlroguHa 3apa’kaeTbCcs, CIOYKUBIIM HEJIOCTATHHO IIPOBAapeHe YU IIPO-
cMajKeHe M’sCO CBUHI, 3apasKeHe JUUYMHKAMU Tpuxinean (maua. 82).

3anmam’artaiite! 1106 3amobirTy 3apakeHHIO TPUXiHEJO, CJIil JOTPUMY-
BATUCsS MEeBHUX IIpaBui. M’sco, mpusHauyeHe A I3Ki, Mae IIPONTU MOCJIi-
IKeHHs CaHiTapHUMHN CJOy:K0aMy Ha HAsBHICTHL JUYMHOK IapasuTta. Tomy
KYIIyiTe HOro JIIlle B IIPU3HAUEHUX MIJIs I[LOTO MICIIAX: Ha PUHKAX, Y Mara-
suHax. M’sico TaKOK MOTPiOHO MOCTATHBLO IIPOBAPUTHU UM IIPOCMAMKUITH.

/ Y3ATANbHEHHA 3HAHb

\/y Pi3HUX BHYTPILLHIX OpraHax MoAnHN i CBINCbKUX TBapWH 34aTHI napasuTysaTu
CUCYHM (Hanpuknag, KOTA4Mn Ta NeYiHKOBUIN) Ta CTbOXKOBI YepBu (Onyaumi Ta
CBUHSYMI Lin’sIKM, EXIHOKOK, CTbOXaK LLUMPOKUIA).

MapasnTnyHi HemaToaW LWKOAATL KyfbTYPHUM POCIMHAM, NapasnTyloTb B OpraHis-
Max JIIOOUHW 1 PisHNX BUAIB TBApWH. HebGe3neyHmm napasvtamu NoauHK € ackapuaa
NoACbKa, roCTPUK | TpuxiHena.

< > MNEPEBIPTE 3006YTI 3HAHHS

1. Akoi WKoaM opraHiamy MAMHN MOXYTb 3aB4aBaTh MEYiHKOBUM | KOTAYMI CUCY-
HW? 2. FAki 0cOBNMBOCTI LMKNIB PO3BUTKY KOTAYOrO Ta NEYiHKOBOrO CUCYHIB? 3. Yum
LMK PO3BUTKY EXiHOKOKAa BiApi3HAETbCA Bi4 LUMKAY po3BUTKY Guuyadvoro uin’sika?
4. AkMN UMKN PO3BUTKY CTbOXaka LWMpokoro? 5. Akoi wkogn HemaToam 3aBhatoTb
KynbTYpHUM pocnvHam? 6. FAKoi Wwkoam nioacbka ackapuaa, rocTpuk i TpuxiHena
3aBOatoTb OpraHiamy noanHKM? Ak MOXXHa 3anobirTy 3apaXeHHI ackapugoro, ro-
CTPUKOM i TpUXiHEnow?

SI®)

.. OBlrOBOPITb Y TPYNAX
Aki € 3axoou NpodiNakTUKM 3apaxKeHHs refibMiHTammn?
r’ ONS 0ONUTAMBUX | KMITAUBUX

1. Yomy napasvTuyHMM YepBam MpuUTamMaHHa BUCOKa MAOAHICTL? 2. Aka ponb
NPOMDKHUX Xa3siB Y XXUTTEBOMY LMK napasuTis?
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Hixaso! .

+ CTbOXKOBMM YepBaM MpuTamaHHa BUCOKa MroAwYicTb. B ogHomy pospinomy :
yYneHuKy bryadoro uin’dka, SKui BiGOKPEMIOETLCSA Bid MOro Tina, MoXe MiCTUTUCA Ao :
© 175 000 sieub. 3a pik oauH UiM'sk Npoaykye noHaa 2500 YneHvKiB — Le mMaixe 450 MiH :
: qeup!
© « [ospini YneHnkn Buyayoro Lin'ska 3 ANLAMU B 30BHILUHLOMY CepeoBULLi 34aTHi :
| JesKMn Yac pyxaTUCA Ta MOXYTb HaBiTb 3anoB3aTM Ha POCHWHMW, WO 36inbliye §
. MIMOBIpHICTb 3apa>KeHH;| BENWKOI poraToi Xyaobu. [1o akTMBHOrO MepecyBaHHSA 34aTHi
: n ,u,oapu'u YNeHUKM napasuTta KULLIEYHUKY cobak —
uin'aka rapby3oBoro (YseHVKN 30BHI HaragylTb -
HaCiHHS rapbyaa). '

* Y NOPOXHMHI Tina NpPiCHOBOAHUX KOPOMOBUX
pMb MOXHA HaTpanuTX Ha MapPasUTUYMHUX CTbOX-
KOBWX YepBiB — pemiHyie (man. 83). Puba — ue
MPOMDKHUIN Xa3siiH LMX NapasuTiB, a OCTaTOMHUA —
pi3Hi B pnboigHunx ntaxis. B opraHiami ntogmHm
: peMiHUi He napasuTyloTb. Tomy puby, nicns
Marn. 83. Pu6a, sapaxeHa nunHkamy  BUAANEHHS 3 i Tina pemeHen(?_niﬁme JINYMHOK

pemiHus napasurta, MoXHa CroXmnsartu B XY.

§15. ITIAPASUTHUYHI TA KPOBOCHUCHI
YJIEHHUCTOHOI'T

MpuraganTe 03HaKkW, NpUTamMmaHHi pakonogioHum, naBykonogidHUM i komaxam. Yum Big-
Pi3HAOTLCA Napa3nTUYHI OPraHi3amMu Bif KPOBOCUCHUX?

Bu osmaitiomunucsa 3 pisHomaniTTam wienucrtonorux. Cepen ycix rpyn uie-
HUCTOHOTUX TPAILIAIOTHCA IMapasduTUYHI Ta KpoBocucHi Buau. O3HATOMUMOCS
3 HallBimoMiImuMu cepen HUX.

AKI ITAPASUTUYHI BUIOU TPAIIJIAIOTHCA CEPE PAKOIIOIIB-
HUMX? ¥ npicHux BomodMax YKpalHM HOIIWPEHi HeBeJIWKi pauku kKoponoidu,
10 KUBJIATHCSA KPOB’10 pub (Masi. 84). 3BepHiTh yBary Ha IPUCTOCYBAHHS ITUX
TBaApUH [0 MapasuTUYHOTO cmocoly kuTTA. CrlomeHa dopma Tijla CIIpuUse
KparmoMy OPUKpPilJIeHHIO 10 Tijsa xasdaiHa. Ilepmra mapa HUMKHIX Iesen mepe-
TBOpeHa Ha MPHUCOCKMU, a 3a JOIOMOTOI0 BEPXHIiX IMesJen y BUTJIALL X000TKa
KOPOMOigy IIPOKOJIOITH IIOKPUBU PUOM Ta BUCMOKTYIOTH il KPOB.

SAKI ITAPASUTU BIIIOMI CEPE] ITABY-
KOIIOAIBHMX? IlapasuTuyHuii i KpoBOCHC-
HUH CIIOCIO JKUTTA MOXKYTh BECTH PisHi IIpen-
CTaBHUKU KJIiiiB. Tak, iKcomoBi KJriIi, 30Kpe-
Ma cobaumii (mas. 85), TaiiroBuii, OUUauMit
KJIiII[i, MAiOTh HAa TOJIBIII XO0OTOK 3 TrauKaMMu.
3a IOIIOMOroI0 XeJillep KJII pospisae IIKipy
JKUBUTEJS, a 34 JOIIOMOTOI0 FayKiB X000TKa —
TPUKPIILITIOETBCA OO0 Hel I BUCMOKTYE 3HAUHY
nopitito KpoBi. Uepes meBHUM yac, HACMOKTaB-
Marn. 84. Koponoig IINCh KPOBIi, KJIIII Bifgmamae Big opranismy-»Ku-
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§15. MAPASNTYHI TA KPOBOCUCHI YAEHNCTOHOT| m

BUTEeJA. IKCOMOBI KJIIII IIepeHOCATb 30YIHUKIB
He0e3IIeUHNX 3aXBOPIOBAHb, SK-OT KJIIII[OBUII €H-
medaJit — cMepTeabHO HeGe3euHe BipycHe 3aXBo-
pioBauudA. Iligx yac 3acMOKTYBaHHSA KpPOBi KJIimri
mepenaioTh Bipyc eHiedasiTy Bim TBapuH IO JIIO-
ouEu. SIKIMO JoAuHA ILIaHye IIOI3AKY B paiioHH,
IIe € ocepenKH’ KJIIIOBOTO eHmedas Ty, il cirin
3pobuTH MpodiaKTUUHEe IeIlIeHHs.

3amam’araiite! IlepebyBatouu B Jici, Ha
nymi, CTif 3aXMIATH CBOE Timo Bij ikcomo- Marn. 85. Kniw cobaunit (camka
BUX KJIIB ozsrom. Ilicia HpOryJsHKH MiCNs CMIOXNBaHHA KPOB)
MOTPiOHO OTJIAHYTU TiJIO 1 BHATH KJIIIiB, AKi IIfe He IPUCMOKTAJIUCH.
Takosx Tpeba mo30yTHUCh i THUX KJIIIIiB, AKi mpukpinuaucsa mo rtina. [laa
IILOTO CJIi 3aMasaTu BasdegiHOM (abo JKMPHUM KPEMOM) AUXAJBIA Tpa-
Xeli, po3TallioBaHi Ha uepeBHOMY OOIli Tijia TBApUHU, i Uepes3 JedKuil uac
KJimi BimmamyTh cami. He ciaim BupuBaTu iKCOZOBMX KJIIIiB 3 Tija: ro-
JIiBKa KJIiIla, IM0 3aJUIIAETHCA B Tiji, 4aCTO COPUUYNHAE HATHOEHHS.

Y smropuEU napa3utye Mikpockoniunuii (0,2-0,5 MM) kopocmanuil c6epoyH
(magy. 86). Bim mporpusae moBri Xoam B TOBINi IIKipuW JIOAWHU i1 BigKJIamae
annsa. Mosoai Kl BUXOOATEH Ha IIOBEPXHIO IIKipH, T03PiBAIOTh i TapyOThCA.
3amrigHeHi caMKM 3HOBY IPOHUKAIOTH y IMKipy, YTBOPIOIOYUM HOBI XOAHU, IO
MIPU3BOAUTH [0 HECTEPITHOI CBEPOJAUYKM, SKaA IMOCUIIOETHCA PO3UiCyBaHHSIM.
VYHacaioK 1Ib0ro TiJio XBOPOI JIOAWHU UM TBAPUHU MOKe BKPHUBATUCS KOPOC-
Toto. Bim XBopoil JIOAWMHU IO 3A0POBOI 3aXBOPIOBAHHS MEPeNaEThCsA IIifi dac
KOPUCTYBaHHS CHiJIbHUMEN pedaMu abo mig dac 6esmocepelHBOTO KOHTaKTY,
HAIPUKJIAI MOTUCKAHHS PyK. JIIKYIOTH KOPOCTY CIIeIiaJlbHUMU MAa3sSMHU.

InmuM napasuToM JIIOOUHU € KJi 3ano3nHuuysa eyzpoeéa (man. 87). Bim
Ma€ BUIOB)KeHe UepPBOIOAiOHe Tijio II mapasuTye B caJbHHX 3aj03axX abo BO-
JIOCAHUX CYMKaX JIIOAWHU. SaJO3HUIST BYrpoBa MOKe IPU3BOAUTHU 0 IOSBU
BYIpiB ('HOMOBUX YTBOPEHBb) i BUMAAIHHA BOJIOCCA. JIIoAMHA 3apasKaeTbCcs K
npu 6esmocepeHbOMY KOHTAKTi 3 XBOPUM, TakK i uepes PisHi peui.

¥V mraxiB mapasuTyiOTh P AHI KN, Kypauyuil KJil, y ApiOHMX ccaBIiB —
namoKoBuii Kiim. HebGesmeuHuM mapasuToOM MeTOHOCHOI OIKOJIM € KJIIIl Ba-
poa. Kuiimr :XKuBUTHCSA KPOB’I0 JIMUYUHOK, JIAJIEUYOK i JOPOCIUX OIKiJ.

Man. 86. KopocTsiHuii cBepbyH Man. 87. 3anosHuus Byrposa
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‘ TEMA 1 risHomariTHicTs TBAPUH

AKI € KPOBOCHCHI TA ITAPA3SWTHMYHI
KOMAXI? Bori — 0e3KpUJIi 30BHIIIHI ITapasuTu
JIIOOMHHU Ta iHIINX ccaBIliB. BoHM MaioTh mjeckKarTe
TiJIO Ta KOPOTEeHbKi BycmKu. PyxoMumM KirTmxom
BOIlla KPimuUThCA A0 XasddiHa, 3aTHUCKYIOUU MOTO0
BOJIOCMHY. BoIri MaroTh KOJIIOUO-CUCHUMN DPOTOBUM
amapaT, 3a JQOIOMOTIOI0 SKOT'O BOHU CIIOXKHBAIOTH
KpoB xassiHa. Bowa nawdcvrka (Man. 88) morxe

Marn. 88. Bowa ntoacbka JHUTU Y BOJOCAHOMY HOKpI/IBi TOJIOBU JIIOAWHU

(rosioBHa BoOIIa), B OAfA31 UM Ha BoJIOcCi Tyayba
(mnarraua Bomria). CaMKU IPUKJICIOIOTHL AUIA A0 Bojoccsa xassdaiB. JlioachKa
BOIIIA — IEPEHOCHUK CMEPTeJbHO He0e3IeUHMX 3aXBOPIOBAHL (BHUCHUIIHOIO Ta
TIOBOPOTHOTO TU(Y), Bif AKUX mporarom Jimire XX cTOpiyusa 3aTUHYJIO OJIM3BKO
30 muH JIOmEl.

3amam’araiire! [[ya 3anmobiranHa ypaskKeHHIO BOIIEIO He CJIiJi KOPUCTY-
BaTHUCA UYKUMU TI'PeOiHIsIMU, OAArOM, T'OJOBHUMU yOopamu; Tpeba pe-
TeJbHO JOTPUMYBATUCS IIPABUJ OCOOMCTOI ririenu. ¥ pasi saparkeHHS
BOIIIAMMY CJIiI HETAfTHO 3BEPHYTUCS A0 JIiKapA Ta II0YaTU JIIKyBaHHA.

Bioxu — Ges3kpuyi KPOBOCHCHI KOMaxu. IXHe Tilo cILTioIeHe 3 GOKiB,
BOHM MalOTh KOJIIOYO-CHUCHI POTOBi opranu Ta crpubanbHi HOrH. [{opocii Ko-
Max¥” CCYTh KPOB JOAWHU I iHmmx ccasiiB. OcobiuBo HebesmeuHna 6a0xa
nayiokroéa (Man. 89), dKa KUBUTHCA KPOB’I0 YOPHUX IIAIlIOKiB, aje Moke
HamajaTu i Ha JIoAUHY. BoHa € IepeHOCHUKOM AyKe He0e3MeUHOr0 3aXBOPIO-
BaHHS — YYMM, BiJi AKOT0 IIPOTATOM icTOpii JogCcTBa 3aTrMHYJIO KiJibKa COTeHb
MijgblioHIB Jarofei. Ifo xBopoOy MOCTiHO PEECTPYIOTh i Temep y TPOHiuHUX
Kpainax. B Vkpainy 30yIHUKN YYMHU MOKYTDH IOTPAIUTH 3 XBOPUMU IIAIfiO-
KaMu B TpoMax KopaoJiB.

Kpos’io miogvHM i TBapUH MOMKYTh TAKOXK JKMBUTHCS KOoMapi, MOKpeIr,
r'en3i. ¥ xomapiB i MOKpeIiB poToBi opranu KoJirouo-cucHoro tumny. Moxpeuyi
(mas. 90, 1) sarasmom HaragyiTh KOoMapiB, ajie MeHIni 3a posmipamu. Jlu-
YUHKU Ta JAJEeYKW KPOBOCHMCHUX KOMAapiB i MOKpeEI[iB MEIIKAITh y IPICHUX
CTOSYUX BoAoUMax. KPOB cCyTh BUKJIIOUHO 3allJIiJHEHI caMKU IIEBHUX BUiB.
Bona morpi6Ha iMm mnsa ¢dopmyBaHHA sAeib. KpoBocucHi KoMapi #I MOKpeli —
IIepeHOCHUKY 30yAHUKIB Oararbox xBopoO. Bu Bike 3Haete, 10 manapiiHul
komap (man. 90, 2) — mepeHOCHUK 30yJHUKA Maaapii.

Man. 89. bnoxa navtokosa Mar. 90. KpoBocucHi aBokpuni: 1 — MokpeLb; 2 — Mansipiii-
HWUA KOMap
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§15. MAPA3UTIYHI TA KPOBOCHCHI YAEHUCTOHOT E

Marn. 91. KpoBocuKCHI Ta napasuTuyHi ABokpuni: 1 — reask; 2 — Myxa-xurasnka ociHHs; 3 — oBif,

Ha Bigminy Bixg yKyciB KomapiB yxkycu redsie (man. 91, 1) ayxe Gosroui.
Bonu pospisaroTh IIKipy JIOAWHUW Ta TBAPUH 1 3JM3YIOTh KPOB, 1[0 BUCTYIIAE.
3i camHOI KOMaxy B PAaHKY HAAXOAWTHL PEUOBHWHA, IO He Ja€ KPOBi 3cimaTucs,
TOMY PaHKa TPUBAJUHA Yac KPOBOTOUUTH. KpiM TOro, y paHKy 3i CIMHOIO KO-
Max® IOTPAIIAITh OTPYHHI PEUYOBMHU, AKi CIPUYMHAIOTH IIOYEPBOHIHHA Ta
HaOpaku mikipu. Ili Komaxu 3maTHI mepeHOCUTH 30yAHUKIB HeOe3meuHUX 3a-
XBOPIOBAaHb, a TAKOK JUUMHOK JeSIKUX I'eJIbMiHTIB.

Myxu-sncuzanku ocinni (man. 91, 2) — 6uspki poguui myxu kimaaTHOI. K
i res3i, BOHM HOIIMpeHi MOBCIOAHO. IXHA YHCENbHICTh 3pOCTAa€E BOCEHH, 3BiAKH
1 moxoauTh HasBa. Ha BepxiBIi X000TKa KUTAJOK € 0COO0JMBiI XiTMHOBMIicHI
BUPOCTU, AKUMU IIi MyXH 3pi3aioTh BEPXHil MIap IMIKipW i CIIOKMBAIOTH KPOB.
Ilomi6éHO mo rensiB, KUTANIKU BUILISIOTHL YV PAHKy OTPYHHI peuoBMHU, dAKi
COPUYMHAIOTL CUJbHE NOAPasHeHHdA. BOHU TaKOXX IepeHOCATh 30yJHUKIB He-
0e3MeUYHNX 3aXBOPIOBAHD.

BiguyTHOI MIKOAM TBAPUHHUIITBY 3aBAAIOTh 0600u (Masi. 91, 3). Ilopoci oBogu
B3araJii He JKUBJIATHCA, BOHU KUBYTh 38 PAXYHOK 3allaciB MOKUBHUX PEYOBUH,
HaKONWYEeHNX JUUMHKOI. TomMy Jac icCHyBaHHSA TOPOCIMX OBOJIiB OOMEXKeHUN i
micjid IMapyBaHHA CaMKU Bifpa3y IIyKaiOTh TBApPUHY AJA BiAKJIaZaHHSA AE€Ih.
ITapasuTuuHi JUUYMHKYU OBOLIiB PO3BUBAIOTHCS IIiJl IIIKipOI0, V KUIIEUHUKY abo
HOCOTJIOTIIi CBiliICBKMX TBapWH, YUM 3aBAAIOTH IM BEJIMKOI IITKOIU.

/ Y3ArANnbHEHHA 3HAHb

\/ﬂapasmqui Ta KPOBOCUCHI BUAW TpannsioTbCs cepes Pi3HUX rpyn YreHUCTOHO-
rMx: pakonodibHux, naBykonogibHMX, komax. Pavku koponoiam XuMBNATbCA KPOB'HO
pub, 3aBaatoum Wwkogn pubHomy rocnogapctsy. Cepea naBykonogibHMx napasnTmny-
Hi Ta KPOBOCWCHI BUAM — Lie, 30KpeMa, iKCOAOBI Knillli, KOPOCTAHUIA cBepOyH, 3anos-
HWLS BYrpoBa Ta iH. HarnoLlumpeHiLli KpOBOCUCHI Ta NapasvTUYHi BUAM KOMaxX — BOLLI,
©noxu, KPOBOCKCHI KOMapi Ta MOKpeLi, reasi, MyXu-xuranku Ta iH.

w. [EPEBIPTE 3[10BYTI 3HAHHA

1. Aki npucTocyBaHHA 0O NapasvTyBaHHS MaktoTb koponoign? 2. 36yaHuka sIKoro
Hebe3neyHoro 3axBOpPOBaHHS NMEPEHOCATb KPOBOCUCHI KNilwi? 3. Aki XBOpoOK LuKi-
py AOOMHU CAPUMYMHAIOTE KMiwi? 4. Yum HebeaneyHi Bowi? 5. Aky Hebesneky ans
300pOB’A CTAHOBMATbL KPOBOCUCHI KOMapi i MokpeLi? 6. 30yaHukiB Skux Hebe3neu-
HWMX 3aXBOPIOBaHb MOXYTb NepeHocuTn 6noxmn?

©O

.. OBIrOBOPITb Y TPYNAX
Aki € 3axoan NpodinakTUKM yKyCiB KPOBOCMCHMX KOMaXx i MaByKOMNogiGHMX?

Onda nonUTNuBUX | KMITINBUX

Yomy Bowli Ta 6rioxu, Ha BigMiHY Big OiNbLUOCTi KOMax, He MakoTb KpUn?
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LixaBo!
* CnnHa KpOBOCUCHUX OBOKPUIIMX — MOLLIOK — OTPYWHA. Y MiCLi YKYCy YTBOPIETBCS :
HabpsK, Bia4yBa€eTbCs CBEpPOiIXK. YKycn Mook Gontoviwi, Hixk komapiB. Lle noe’sazaHe 3
TUM, WO Mig Yac Hanagy MOLUKa BUIQAe TKaHWHKU, @ He NMPOKOIIOE 1X, K Komap.

§16. PUBH

MpurapanTe, sKi cucTemMaTnyHi KaTeropii 3aCTOCOBYIOTb Yy 300510rii. AKi TBApUHW Hane-
XaTb 0o 6e3xpebeTHNxX?

Bu B:Ke 3HaeTe, 1110 BCiX TBapUH HOAiJIAIOTHL Ha 0e3xpebeTHUX i XxpebeTHUX.
3 0e3xpebeTHNMU TBapUHAMU — KHUIITKOBOIIOPOKHUHHUMU, YePBaAMU, UJIEHUCTO-
HOTMMM, MOJIOCKAMU MU BiKe O3HAHOMUJIMNCH.

3A AKMMU O3HAKAMUM TBAPUWH BIITHOCATH OO XPEBETHUX?
Bam mobpe Bimomi Taki xpeberni TBapuHu, AK puodu, Kabu, AIipKU, OTAXWU,
ccaBili. BoHN nmy:ke pisui, mommpeHi B ycix cepemoBUINAX KUTTA: HA3eMHO-
HOBITPAHOMY, I'PYHTOBOMY, MOPCBKMX i mpicHuxX Bomoiimax. O0’emmye Bcix
IUX PisHUX TBApWUH B OAHY I'pyHy €IWHUN IjaH OymoBu. Hacammepen ycim
iM mpuTaMaHHUN BHYTPIINHIN ochoBUH ckejeT — xopda (man. 92). Came Tomy
BCiX xpeOeTHUX BiZHOCATH A0 TUOy XopaoBi. Xopaa Mae BUIJIAL CYI1JIBHOTO
TSXKa 1 CIAYrye OmOpoI0 IJIs M’ s3iB, a TaKOK HaJa€ TiJy IIeBHOI HNPYsKHOCTI.
¥V 6GinbIiocTi TBapMH IIHOTO TUITY XOPAAa B JAOPOCJIOMY CTaHi 3aMiHIOETHCS Ha
xpebeT (XpAIIOBUH a00 KicTkoBuit) i aurie B He6ararbox (GoOpM 3aJUIIAETHC
IIPOTATOM YCBHOTO KUTTsS (HAIPUKJAJ, OCeTpOBi pubu). Xpebem — OCHLOBUI
CKeJIeT, IO CKJIAJAEThCA 3 IIOCJIiJOBHOCTI KOPOTEHBKUX XPEOIliB, YTBOPEHUX 3
XPAIMIIOBOI YW KiCTKOBOI TKAHUHM.

Y o6inpitocti XpeGeTHUX TBApWH PO3BUHE-
HUU CKeJeT rojioBu — yepen. HepBoBa cucre-
Ma CKJIaJa€ThCA 3 ABOX YACTUH: IepemHs dac-
TUHA PO3MINPEeHa B TOJIOBHUI MO3OK i 3aXuIlleHa
yepemnom, a 3aAHA Mae BUIJIAA BUIOBKEHOIL
Tpy6Ku. Ii HABMBAIOTH CIMHHMM MOBKOM.

Y rioTHi XOpZOBUX TBapUH € 340p06i wi-
AUHU. Y BUIIB, III0 BUHUKJIU Y BOOHOMY CEPEJIO-
BUINi Ta HiKoJM fioro He 3ajumianu (pubn),
BOHU 30€epiraroThCA BIPOJOBYK YCHOTO JKUTTS.
VY pemiTu TBapuH, IO IEPEHRIIIN A0 KUTTSI Ha
Cyx0/10J1i a00 3HOBY IIOBEPHYJINCA 0 iCHYBaHHSA
Y BOOHOMY cepemoBUIIi (KPOKOIMJIN, TIOJIEHI,
KUuTH, Aeabpinm), 3A0poBi HIiimHU 3aKjana-
IOThCA TIJIBKU TiJ Yac 3apOJKOBOTO PO3BUTKY
(man. 92) i HiKoMIM He PYHKIIOHYIOTH IK OP-
Man. 92. Cxema 6ynoBu 3apogka TaHU AWXAHHA B JOPOCIOMY cTaHi. 3amicTh
XOpAoBOi TBapuHM: 1 — HepBoBa HUX TIa3o00MiH 3a0e3IedylOTh JIeTeHI — IapHi
pr6Ka; 2 — XopAaa; 3 — knuwka; 4 — opraHwm, AKi JAaITh 3MOT'Yy AUXaTU aTMOC(bep-

LUNYHOK; 5 — 376pOoBi WinuHU HUM IOBIiTPAM.
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§16. PUBI m

XpebeTHUM TBapuHAM TpUTaMaHHI PisHi cmocobu KUBJIEHHS, aje B HUX
CIiIPHUY IITaH OyZOBU TPaBHOI cucTeMu. TakK, HACKPiSHUUA KUIINEYHUK Bin-
KPUBAETHCSA HA30BHI aHAJIBLHNM OTBOPOM ab0 B Ki0aky (POSIIUPEHHS 3aJHBOTO
BiImisy KHINIEUHUKY, V AKWUN BiIKPUBAIOTHCA TAKOXK BUBiIHI IIPOTOKUW BU-
IinbHOI Ta cTaTeBoi cucTeM). 3a3BUUYall € cIeriaiisoBaHi TpaBHI 3a03u — IIe-
yiHKa, DiJIIJIYHKOBA 3aJI03a, a4 B Ha3eMHUX XpeOeTHUX — IIe ¥ cauHHi. Y BCix
xpebeTHUX TBapWH € TAKOXK BUAiJIbHA, KDOBOHOCHA, CTaTeBa Ta €HJOKPUHHA
CUCTEMU.

CrknamHa OyzmoBa xpebeTHMX TBapUH Aaja iM 3MOT'y omaHyBaTu Pi3Hi perioHn
HaIol miranetu. BoHu mommpeHi B ycix KJIiMaTUYHUX MoAcaX — Bify APKTUKU
1o eKBaTOpa Ta BiJy ekBaTopa — N0 AHTapKTUKU.

AKI OBHAKUN ITPUTAMAHHI PUBAM? ¥Yci Bu uyau BuciaiB «Ilouysa-
€ThCs, AK puda y Bogi». Tak KaKyTb TOMY, 1[0 prOK HaliKpaile IPUCTOCOBaH
IS MeIIKaHHSA y BogoiMax. [IJifg IIbOTO BOHM MAalOTh 0€3JIiY MPHUCTOCYBaHb.
Pubu 3maTHiI maaBaTH 3a AOMOMOTOIO IJIABIIB i AMXAaIOTh PO3UMHEHUM Y BOIL
KHCHEM 3a JOIOMOIoI0 3s10ep. Pubu moimmupeHi B ycix Tmmax mpicHEHX i co-
JOHMX BomolM HaImoi maaHetu. Ilim KpUroro B aHTAPKTUYHUX 1 apKTUYHUX
MOPSX, a TaKOK Ha BEJUKUX TInOuHax 6araTto BUIIB pub KUBYTH MIPU TEM-
nepatypi Hmkue 0 °C, HaTOMicTh BijoMi pubm — MeNIIKaHI[I rapAYuX AMKepe
IliBmiunoi AMepuku, AKi KUBYTh 3a TeMmieparypu 0amusbko + 50 °C.

Oco061BOCTi 30BHIIIIHBOI OyH0BY PUO PO3TIAHEMO HA MPUKJIALI 3BUYANHOTO
MEeIIKAHIA IPiCHUX BOLONM YKpPaiHu — okyHA piukogozo (maiu. 93). Tino pubu
HOJiJAI0TL Ha TOJIOBY, Tyay0 i xBicT. I'otoBa HEPYXOMO cIIoJydYeHa 3 TyJIyOOM:
YiITKMX MeXX MiK Bimmisamu Tijia HeMae. BoHM maBHO HepexonsaTh OAWH B
OIHOTI0, 1110 3abe3meuye oOTiuHy (popmy Tija.

PoroBuii oTBip oTOUEHMIT BEPXHBOIO Ta HUYKHBOIO Inenenamu. HukHA 1ieserna
pyxomMma, Io Ja€ 3MOTy aKTHUBHO 3aXOILTIOBATU 3100UY (PiUKOBUI OKYHb — XMKaK).
Ha rosioBi Taxkosx € oui Ta opramu HIOXY: IIapHi OTBOPW — Hisapi. 3 OOKiB royioBu
poamiltieHi 3516pOBi KPUIIIKH, AKi IPUKPUBAIOTHL OPTaHU AUXaHHS — 3s0pa.

Man. 93. 30BHilWHA OyaoBa okyHs pidkoBoro: 1 — ronoea; 2 — Tyny6; 3 — XBiCT; 4 — CNWHHI NNaBLi;
5 — XBOCTOBWI NNaBelpb; 6 — aHanbHWI NNaBeLpb; 7 — YepeBHUI NNaBeLb; 8 — rpyAHUIA NnaBeLb;
9 — 396poBa KpuLIKa
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TEMA 1

IInaeyi 3abe3neuyioTh pyx TBapuHU ab0 PeryJoloTh II IIOJIOMKeHHA B TOBIIi
Bonu. Ile sropTKu; IIKipu, AKi 3a3BUUail MalOTh Y CBOEMY CKJIai OIIOPHI CKeJIeTHL
yTBopu — mpomeni. IlnaBii GyBaioTh mapHUMH Ta HelmapHuMu. o mapHUX
IJIABI[IB HaJIeXKaTh I'PYIOHI Ta YepeBHi, 10 HEMaApPHUX — XBOCTOBUI, aHAJIbHUNA
Ta couHHEUYN (oguH abo mexinbka) (Maj. 93). XBicT, 1110 3aKiHUYETHCA XBOCTOBUM
IJIaBIIeM, — TOJIOBHUU opraH pyxy. [Jid moBibHOrO pyxy Bilepexa abo Hasa[
CIYTYIOTH 2pyOni naasyi. IlapHi rpyaHi Ta wepesHi naasyi CayryTh CBOEPi-
HUM «CTEPHOM IJIMOMHU» — [OAlOTh 3MOT'Yy 3MiHIOBATH HaNpPAMOK pyxy. He-
mapHi maaBmi (cnuHHI Ta aHAJAbHUIL) 3a0€3MeUyoTh CTabilbHEe MOJIOMKEeHH
Tijza pubum y BOmi.

Tino pubu BKpUTE JYCKOIO, IO 3aXUINA€ Ii Bil MeXaHiUYHUX IIOIIKOIKEeHb
i mamae Oinbinoi obriunocti. Illkipa mae 3am03u, AKI BUALISAIOTE caus. Bin
3axXUINA€E IMKipy BiJf IPOHMKHEHHSA XBOPOOOTBOPHUX OpTaHisMiB i moJerirye
IJIaBaHHSA, 3MEHIITYIOUM TEPTA Y BOJI.

Bararo BuziB pub mpucTocoBaHi 10 MEITKAaHHS B YMOBaX 3MiHHU ITip poky. Taxk,
SAKIITO BOAOMMA BKPUTA KPUT0I0, prba 30MpaeThbCcA TaM, e Tellille (HalrpuKJIam,
y aMmax Ha aui). HaliBarkuwuii mepiof myia pub — 3MMOBUIL, KOJHW Y BOAOMax He
BUCTAYa€ I3Ki, JILOZOCTAB IIEPEIKOKA€ HAIXOMKEHHI0O KKICHIO 3 TOBITPA 10
Bogu. IIo6 momomorTu pubam y 1ei uac, moTpiOHO POOGUTH OTIOJOHKM.

HagecHi, Kosqm TeMmepaTypa BOAM ITiABUINYETHCA, 3POCTAE U AaKTUBHICTH
pub. ¥V 1eit yac crmocrepiramTh ce30HHe saBuile — Hepect. Ile mporec BigkJa-
IaHHSA caMKaMu pub iKpu 3 MOAAJBINUM 3allIifHeHHAM Ii ciM’aHOI0 pPiguHOIO
(MOJIOUKOM) CaMIIiB.

/ Y3ATANNbHEHHA 3HAHb

v XpebeTHi TBapuHK BiOPI3HAOTLCA Bif 6e3xpebeTHMX TakMMm O3HaKaMu: ckenet
BHYTPILUHIN, y 3apO4KOBOMY CTaHi MpeAcTaBfeHnin XOpAoko, Y AOPOCIOMY CTaHi
3aMiHIETLCA Ha xpebeT (XpswoBuin abo KICTKOBUI); Y 3apoAkiB 3aknagatTbCs
396poBi LWinvHK B rmMoTLi. HepBoBa cuctema mae Burnag Tpyoku, WO 3aknagaetbcs
Hag xopAoto. Y BinblWOCTi BUAIB BOHA NOAINAETLCA HA TONOBHUM i CMMHHUIA MO3OK.

\/PM6V| — L& XpebeTHi TBapWHU, SKi XXMBYTb BUKMOYHO Y BOZi. [N HUX XapakTepHi
Taki O3HaKW: TiNO MOAINAETLCA Ha ronoBy, Tyny0 i XBICT; HasBHI MapHi Ta HenapHi
nnasui; Tino pnb BKkpuUTE Nyckoto; GinbLUicTb pub AMxae 3a 4oNoMorow 3a6ep.

*_» DNEPEBIPTE 300EYTI 3HAHHA

1. Aki 03HaKM xapakTepHi ansa xpebeTHnX TBapunH? Y g9KkMx cepefoBuLLIaxX BOHU MeLL-
katoTb? 2. LLlo Take xopaa? Aki i pyHkuUii? 3. e mewwkatoTe pubn? 4. Aki BU moxete
Ha3BaTV NPUCTOCYBaHHA pub Ao cepeposuLa XuTTa? 5. Aki Bigginm Tina pub Bu
3HaeTe?

r' ONS OONUTIUBUX | KMITAUBUX

BubepiTb 3 nepeniyeHnx TBapuH TUX, NPEAKN SKUX BUHUKITM Y BOOHOMY CepeaoBU-
LLi 1 HIKONKM MOro He 3anuwianu, i TMX, Yni NpegKn NoBepHYNNCS 00 XUTTHA Y BogHe
cepenoBuLLE: MOPCbKi 3Mii, KPOKOAMMM, MOPCLKI Yepenaxu, pubu, aenbgidun. Big-
noBsiab 06r'pyHTYyNnTE.
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MixagBo!
» 1774 poky Bigomui pociicekun 6Gionor [leTpo
: CumoH Mannac (1741-1811) (man. 94, 2) 3HaiLwoB y
- YopHOoMy MOpi ManeHbKy BUAOBXEHY HamiBnpo3opy
: TBApUHY (Marn. 94, 1). CnpunHsABLLY ii 33 MOMIOCKA, BiH
: Ha3BaB L0 TBAPVHY «JTAHLIETOMNOAIOHUM CMMaKoM.
Tinbkn Yyepes 60 pokiB y4eHi BCTaHOBWMW, LLO Lien BUA
. € xopaoBoto TBapuHot. Ocobnnea porb Yy BUBYEHHI
 NaHUeTHWKa Hanexutb BUOATHOMY YKpaiHCbKOMY
. BueHomy Onekcanapy OHydpiioBuyy KoBanescbkomy
(1840-1901) (man. 94, 3), AkMI CBOro Yacy npaLoBas
y KniBcbkomy yHiBepcuTeTi CB. Bonoammupa. 3aBgsku
Moro npausm cTano BigOMO, WO NaHUETHUK ayXKe
Haragye npagaBHIX XOPAOBUX, BiA SKUX KOMUCb BU-
HUKNK XpebeTHi TBapuHu. OguH 3 BUAIB NaHLETHUKIB —
NaHLETHNK EBPOMNENCBHKNIA — TpannsaeTbcst B YopHoMy
Mopi. 3a cnocobOM XMBMEHHST NTAHUETHUKM — inbT-
paTtopu. BoHU XMBRAATLCA Pi3HUMMU MiKPOCKONIYHUMU
opraHiamamu.

§17. PIBHOMAHITHICTb PVB E

Marn. 94. 1. IlaHueTHuK eBponen-
cbkuin. 2. Metpo CumoH Mannac.
3. Onekcangp OHydpiioBUY
KoBanescbkuii

§17. PISHOMAHITHICTD PUB

MpurapanTe, WO Take xopaa.

Bigomo aBi Besmmki cyuacHi rpynu pub — KicTKOBi Ta XpAIIOBIi.

SKI BIOJIOTTYHI OCOBJIMBOCTI KICTKOBUX PUB? ¥V crkeaeri mux
TBApUH IIepeBaka€ KiCTKOBa TKaHnHAa. 3s10pa IPUKPUBAIOTL 3A0POBi KPUIITKHU.
Binpmricts kicTkOBUX pub MaroTh 0COOJIMBUN OPTaH — NAGEANBHUL MIXYp
(mag. 95). Ileii TOHKOCTIHHUI BUPICT KUIIIEUHUKY, 3alIOBHEHU ra3aMu, JOIIO-

Marae pubaM TPUMATHUCA Y TOBIIi BOJI.

CaMKM KicTKOBUX pud BiAKJIaIal0Th BKPUTI APATrJIMCTOI0 000JIOHKO iKPUH-
Kt y Boay abo Ha MigBOAHI IIpeaMeTH, a CaMIli IOJUBAIOTh iX «MOJOUKOM» —
cim’ssHOIO pigmHOMO. (1 PO3BUTKY 3apojaKa B MOro Tiji MicTHUTBCS 3amac IIo-
JKUBHUX PEYOBUH (KOBTOK). PO3BUTOK Y GiJIBIIOCTI KicTKOBUX prb HETPAMUIL:

JUYMHKY 3HAYHO BiApisHSAIOTHCS Bim mo-
pociaux pub.

® OcerpomnoxiOHi BifpidHAOTHCA 3a 0Y-
IOBOIO Bia iHINMX KicTKOBUX puo. Txmii
CKeJIeT TepeBaKHO XPSAIIOBUM, KICTKH €
Juiie y deperi. Xopaa 36epiraerbes mpo-
TATOM yCbOTO KUTTA. llepemusa uvacTumHA
TOJIOBU BUIOB)KEHA, POTOBUI OTBIp Mae
BUTJIAL IIOIEPEeYHOl IIMiJINHU; XBOCTO-
BU MJaBelb y BUTJALL MiBMicAlA; map-
Hi IIaBIIi po3TalllOBaHI TOPU3OHTAJIBHO.
VY310BK Tina m’ATbMa pAAAMU IPOXOAATH

BeJuKi KicTkoBi muTKku. Kpim Toro, mki- Man. 95. MnasansHui Mixyp (1) pubu ryc-
pa BKpuTa 0araTbMa APiOHMMM JTyCOUKA- 1o OnmeTeHui KPOBOHOCHUMW CyOuHaMU
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‘ TEMA 1 risHomariTHicTs TBAPUH

Man. 96. OceTponogi6Hi pubun: 1 — oceTep a3oBO-4OPHOMOPCbLKUIA; 2 — ceBptora

Mu. Y MOpAX i piukax HaIol KpaiHM MeIIKaiTh YOPHOMOPChKA Oijyra, oce-
mpu a3060-10PHOMOPCLKULL Ta aTJIAHTUYHUN, CTEPAALb i ceéproza (maa. 96).
BinbimicTs i3 mux BumiB 3aHeceHo n0 UepBoHOI KHUTU Y KpaiHu.

OceTporoniOHi MaTh BeJlnKe MPOMUCIOBE 3HAUEeHHsS. Uepe3 iHTEHCUBHUMI
IIPOMUCeJI, CIOPY/I'KeHHs rpebdeib, 3a0pygHEHHS Ta OOMiJiHHA BOHOMM dYH-
CeJIbHICTh IUX Pub PisKO 3HHUBMJIACSA, TOMY BUJIOB iX OOMe)XeHMUM, a 6araTbox
BuaiB — ysaraJji 3aboponenmnii. JlroguHa IITYYHO PO3BOAUTH AesKi BUAU Oce-
TpomomibHuX. 30KpeMa, CTBOPEHO Tiopuna O0inyru Ta crepasani — bGicrep, SKUiA
IMIBUAKO POCTE ¥ Ma€ BMCOKi Xap4yoBi AKOCTi.

® Y KopomomoiOHUX Iejienl He MaloTh 3y0iB, OJHAK Ha 3aAHill 3A0poBiii
Iysi € 0coO0JMMBI KiCTKOBi yTBOPHU — 210mKo08i 3y6u, 3a JOIIOMOTOI0 AKUX BOHU
MOXKYTh Ieperupartu i»Ky. Kopomomonioui — mepeBaskHo Bceimui pubu. Cepen
HUX TPAILIAIThCA XM:KAKU (HAITPUKJIAL, JKepex) Ta POCAUHOIAHI Buau (AK-OT,
TOBCTOJI00) (MaJ. 97).

¥V pubHUX rocmomapcTBax PO3BOAATH Pi3HOMAHITHI moponm KopomiB. I[u-
KU#l IIpegoK Kopola — ca3an — Melnkae y JIHimpi Ta iHmmx piukax Yrpainu.
Cpibasictuii Kapach € 00’€KTOM IIPOMUCY
Ta CHOPTHUBHOI PUOAIKI.

® Haiibinemuii cepes pud — MeIIKaHIIB
yKpaiHCBKUX BOJIOMM — IIpPEACTaBHUK CO-
MOMOTIOHNX — coMm 36u4ailinuii, abo €Bpo-
neticekuit (maa. 98). Illkipa coma He Mae
JYCOK, a B POTi € KiJbKa PAAIB ToCTPUX
3y6iB. [loBri Byca — opraiu JOTHUKY — JOIIO-
MararoTh TBapUHi Opi€eHTyBaTUCh ¥ TeMPABi
(BoHa aKTHBHA IepeBa’KHO BHOUi) Ta KaJja-
myTHi# Bogi. CoM — XMiKaK, AKUN, JeKaun
Ha OHi, migcrepirae 3mobuu — pub, BOIO-
IJaBHUX IITAXiB TOIIO.

® Ocenenuenomioni — pudbu ApidHUX i ce-
Man. 97. Kopononogi6Hi: 1 — kopon; penHix posmipis. IxHe obriume Tismo, 3a BU-

2 - ToscTONOG HATKOM TI'OJIOBU, BKPUTEe APiOHOIO JIYCKOIO,

10 Hajzae HWoOMy CpibJIscTOro KOJLOPY.
B Vxkpaimi B HopHomMy MOpi momrupeHUn
YOPHOMOPCHKUL 0cenedeyb, AHUOYC €6PO-
neilicbkut, abo xamca, Ta iHIIIL IIPOMIUCIIOBL
BUAM ocesexarienoniouux (maj. 99. A).

® XapaKTepHa O3HaKa IIPeJCTaBHUKIB
JIOCOCeMOTiOHNX — HASBHICTH 0COOJIMBOTO
1M030aBJIEHOr0 IIPOMEHIB KMPOBOTO ILIABILA,
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§17. PIBHOMAHITHICTb PVB m

Man. 99. A. OceneguenogibHi: 1 — ocenegeub YOPHOMOPCHKUNA; 2 — aHYOYyC EBPOMENCHKUN.
B. NococenopibHi: 1 — xapiyc eBponenceknii; 2 — AyHanCcbKkuii nocock; 3 — hoperns pangyxHa

pO3TAaIIOBAHOTO Ha COMHHOMY OOIli Tija Iiepel XBOCTOBHM. BijibIIicTh BHUIIB
JIOCOCETIOIIOHMX MEITKA€E B MOPSX, OJHAK IJIA POBMHOMKEHHA 3aXOAUTh Y PiUKU.
B Vxkpaini memkae xapiyc esponeicvruil (y 6aceiinax Ilynaro ta HicTpa),
dyHnailicvkull i YopHOMOpPCHKUI ococi (Man. 99. B, 1, 2), aki saneceni go Yep-
BOHOI KHUTH YKpainu. Popenv paiidyosic-
na (man. 99. B, 3) Bigmae mepeBary mpo-
XOJIOOHIN BOAi, TOMY MENIKA€E B TipChKUX
piukax. Ii mTyuso posBomATH y pmOHEX
rocmomapcTBax J3akaprnarts, HKapmar i
Kpumy.

©® OkyHemomiOHI — TepeBa’KHO XUIKa-
Ku. DBararo BuAiB MaioTh HTPOMUCIOBE
3HaueHHA. ¥ YopHOoMYy MOpi mOOYBAiOTH
CcKymOpito, cTaBpUY, PisHOMAaHITHI BUAM
OuukiB. Y mpicHuMxX BomoiMax ¥YKpainu
IIOUINPeHi OKYyHb PiuKoBUi, cydak, Op:K  Man. 100. OkyHenoai6Hi: 1 — ckym6pis;
ra immn Buam nux pud (maa. 100). 2 - cynak

AKI XAPAKTEPHI OBHAKU XPAIIIOBMUX PUB? IIi pubu moiupexi
MaiiKe BUKJIOYHO B MOPSAX. 3 OOKiB a00 3HM3Y TOJIOBU HMOMITHO 5—7 MapHUX
3a0poBux IMiauH. I'pymaHi Ta yepeBHI IIIaBIi PO3MiIlleHI B rOpH30HTAJbHIiNA
mioruHi. IlnaBambHOTO Mixypa HeMmae. IlIkipa mymka Ta 3asBuuyail yKpuTa
JyCKaMu, 110 HATQAYIOTh MaJeHbKi 3yOUMKU. ¥ XMKHUX aKyJd 3yOu TPUKYTHI
Ta PO3MiIlleHi B KiJIbKa pAAiB, IpUUOMY 3JIaMaHi 3y0u 3aMiHIOIOTHCS HOBUMU.
CkejleT XpAIMIOBUX PUO YTBOPEHUN BUKJIOUHO 3 XPAIIOBOI TKAHUHMU.

YV xpdamoBux pud PO3BUTOK MHPAMUUI: caMKa Bigkjaamae Ains (iKpuHKWH,
BKPUTI HIIIBHUME SOLATKOBUMU O0OJIOHKAMM). 3 HUX BUXOLATH MOJIOLL pubwu,
IO 3arajioM HaraayoThb HOPOCJTi ocoOmHM. Y AesIKUX BUIB SIIlE 3aTPUMYETh-
cs B MaTePUHChKOMY OpPTaHi3Mi MOTU, JOKU BcepeamnHi AUNA He chOopMYyeThCA
JKUBe MaJid (ABUINlEe SAUIEKMBOHADPOMKEHHA). ¥ MedKuX BUIIB aKyJ i cKa-
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‘ TEMA 1 risHomariTHicTs TBAPUH

TiB 3apPOJIOK OTPUMYE IIOKNBHI PeUOBUHU
Bizm oprauismy marepi uepes ii KpoBOHOC-
Hy cuctemy. TakuMm BumaMm mpuUTaMaHHe
CIIPaBJ}KHE KUBOHAPOMKeHHA. Halimormnu-
peHimni XpsAIoBi pudbu — akyJau Ta CKaTH.

® AKyaIum MaioTh TEePeBasKHO OOTiUuHY
dopmy Tinma. 3a0poBi ITiaIMHM poa3TaroBaHi 3 00kiB rosgoBu. Ilepegusa wacTuHa
TOJIOBU BUIOB:KeHa. PoT y dopwmi miBMicAlA oTOUueHUM BeJIMKOIO KiJIBKICTIO
3y6iB. OCHOBHMM OpPraHOM PYXy CJIYI'YE€ XBOCTOBHH ILIaBellb, BEPXHA JIOHATh
SAKOTrO OiJbINAa 3a HUMKHIO. ¥ BEJUKiH MeUidIli X TBapUH BiAKIaZaeTbCd MKHIPO-
nomibHa PevoBWHA, KA IIiABUINYE iXHIO IIABYYiCTh 1 TAKMM YMHOM KOMIIEHCYE
BIICYTHICTDb ILIaBAJILHOTO MixXypa. BijibIIicTh akysa — aKTUBHI XUMKaKU, JUIIIE
Iesaki Bumu (HAIIPUKJIAL, KUTOBA aKyJia) »KUBJIATHCSI APiIOHMMU OpraHizMaMu.
¥ npubepexHNX Bogax HopHOTO MOPs IOIIHpPeHAa KOJI0Ya aKkyJja, abo kampaHn
(man. 101). ITeit aiie:KMBOPOAHUNA BU, CATAE TPOXU OiJIbITIe MeTpa 3aBIOBKKMU,
JKUBUTHCA PUO0I0, MOJIIOCKAMHU, PAKOHOAiOHMMM Ta HEe CTAHOBUTH HeOe3meKu
IS JIIOUHA.

® Tino ckariB cmiiomeHe 3BepXy BHu3. IlmaBaioTh CKaTH, XBUJIEMOAiOHO
pyXamouy MUPOKUMU TPYIHUMH ILJIaBIAMU. 3A0POBI IIiJIMHM PO3MiIlieHi, Ha
BigMiHy Bim axkyJi, 3HM3Yy I'oJIOBU. BijblIicTs ux pubd Bejge IPUIOHHUI CIIOCiO
JKUTTS — BOHU JIeKaTh Ha MOPCHKOMY OHi, YyaTylum Ha 370014, ab0 3aKOmy-
IOThCA B MiCOK. ¥ mpubepeskHiit cmysi HopHOTo Ta AB0BCHKOTO MOPiB MeIIKa-
I0OTh ABa BUAU ckamié — wunyeéamuil, abo MOpPCbKa JINUCUISA, Ta X60CMOKOJ
(man. 102). Mopceka sucuiida Melrkae Ha rambusHax 1o 100 m. Bona carae go
125 cm 3aBOOBMKKM. XBOCTOKOJI IIOPOKY Mirpye Ha sumiBiaro B Cepensemue
MOpe i B HaImuX BOJaX TPAILIAETHCA JIUITe HaBecHi Ta BaiTKy. Ha #ioro xBocti
€ 3a3yOpeHa roaka g0 30 cM 3aBIOBKKHU, AKa CIYIye IOJS 3aXUCTY Bil BOPOTiB;
BifoMi BUMagKy MOpaHEHHSA JIOAei.

AKyJI i MEeHIII0I0 Mipoo CKaTiB BiAJIOBIIOIOTE 3apaau IMIKipu, 3 IKOI BUPOO-
JSI0Th CYMKM Ta iHIII TajaHTepeliHi BupoOM, MOKUBHOTO M’sAca (KaTpaH,
oceJie[lleBi akyJM) Ta IIEYiHKOBOTO KUPY — AKepeJsa BiTaMiHiB Ta iHIIUX KO-
PUCHUX pPeuoBUH. [JId :KUTTA Ta 3M0POB’A JIOAUHU HeOe3leuHi TUrpoBa aKkyJja
3aBJIOBIKKU 70 O M, 6ina axkyna (ab6o KapxapomoH) 3aBAOBKKU N0 6 M Ta aky-

Man. 101. Akyna kaTpaH

Man. 102. Ckatu: 1 — ckart wunysaTuin, abo Mopcbka nmucuus; 2 — XBOCTOKON
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§17. PIBHOMAHITHICTb PVB E

Man. 103. HeGes3neuHi ansa niogmHn akynu: 1 — 6ina akyna; 2 — akyna-monot

na-monom, Ha3BaHa TaK TOMY, IO ii mara Taka IITUPOKAa, IO T'0JI0Ba PO3IIIH-
peHa BOik i Haragye moJjor (mas. 103). HeGesmeuHi TaKoK yparKeHHSA eJIeK-
TPUUYHUMU PO3PALAMU €JIeKTPUUYHUX CKATIB Ta IIOpPAHEHHS, 3aBIAHI CKAaTaMMU-
XBOCTOKoJaMu (muB. dopsars I).

/ Y3ATANbHEHHA 3HAHb

\/Haﬁ6araTma Ha BMAM rpyna xpebeTHWX TBapuH — KicTkosi pubu. i npeacTas-
HWKM MeLLKalTb Y BCiX TUMax COMOHMX i NpiCHUX BodouM. Baxnunese npomwmucriose
3HAYEHHA MatoTb NPEACTaBHNKM OCETPONOAIGHNX, KopononogidHMX, COMONOAIGHMX,
oceneguenonibHmx, nococenodibHnx, okyHenogibHMX ToLLO.

XpsLwoBi pubn Manmxe BCi — MELLUKaHLi MOpPIB; CKENeT Y HUX MNOBHICTHO XPSILLOBUIA;
XPALWOBi prbn He MaloTb 396POBUX KPULLIOK, TXHI 30POBI LiNIMHN BigKpPUBAOTHCS
Ha30BHi CaMOCTIHMMMN OTBOPaMU; Y XPSILLOBUX PUO BiACYTHIV nNnaBanbHUIA Mixyp.
OCHOBHI rpynu XpsALWwoBux pnb — akynu Ta ckatu.

Y > MEPEBIPTE 3[06YTI 3HAHHS

1. Aki dyHKUiT nnasuiB? 2. Axi dyHKUiT nyckn? 3. AKi xapaKTepHi 03HaKM KiCTKOBUX
pn6? 4. Ha3BiTb NpeacTaBHMKIB KICTKOBMX pub. AKi 3 HUX MaloTb NPOMUCIOBE 3Ha-
4YeHHA? 5. Aki xapaKkTepHi 03HaKku XpsLLoBux pnb? HasBiTb NpeacTaBHUKIB XPALLO-
BUX pnO.

QO

.. OBIrOBOPITb Y 'PYNAX
SKi OCHOBHI NPUCTOCYBaHHSA KICTKOBUX i XPSILLOBUX pMb 40 cepeaoBuLLa Xutra?

Ona AONMUTINUBUX | KMITITUBUX

BigsHauTe B 30BHILLHIN OyO0Bi OKYHS PIYKOBOrO O3HaKM MPUCTOCOBAHOCTI 4O MeLL-
KaHHA y BogonMmax.

Hikaso! .

* Kucrtenepux pub LLe NopiBHAHO HeaBHO BBaXanv BuMepniiMu. Y 1938 p. B IHaicLkomy :

© okeaHi, no6nuay ysbepexoks Adpuku, Gyno BUMOBMEHO HEBIAOMY AOTW puby, siKy

. HasBanu slamumepiero (Man. 104). MNMpeakv naTumepii MeLKanu y NpicHMX BogonMax, :
[e BigyyBanacs Hectaya KACHIO. Y 3B’A3KY i3 UM Y AaBHIX KMCTENepux pas3om i3 3abpamu
yTBOpunacs nereHsi (BUPIcT KULEYHUKY). OTXKe, KPiM KUCHIO, PO34YMHEHOTO Y BOZi, BOHU
MOFMM AnxaTn h aTMOCEPHUM KUCHEM. Y CyvacHOI naTuMepil, ika MeLUKae Ha BEnUKMX
rmMMbuHax, nereHs 3anoBHEHa XMPOBOK TKaHWHOL. MapHi NnasLi KUCTenepux 3a CBOEID
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TEMA 1 risHomariTHicTs TBAPUH

[T S e e

Man. 104. Natumepis Man. 105. OBoavwiHa puba adpukaHCbKMI Npo-
TonTep

OynoBOK NOAIGHI 40 KiHUIBOK Ha3eMHUX TBapwH. Lle gaBano MoXnuBIiCTb npeakam
 natumepii BUXOQUTW Ha CyXOAin i nepenoB3atu 3 ofHi€i BOAOWMU B iHWY. BukonHux :
. KncTtenepumx pub yyeHi BBaXatoTb NpeakaMu Ha3eMHUX XpeBeTHUX TBapuH. Y 1998 p. 6ing
: BeperiB iHOOHesINCbKOTO ocTpoBa Cynaseci 6yrio 3HaWOeHo Lie OavH Bu naTuMepin. :
: OTxe, CBiTOBUI OKeaH 30epirae e 6arato TaeMHULB! '

» OBoguwHi pubu (Man. 105) nowwmpeHi B npicHMx BogoviMax ABcTpanii, Adpuku Ta

" MiBoeHHoi AmMepuku. Kpim 3516ep, BOHW MatoTb OfHY UM ABi NereHi, siki 3a6e3neyytoTs im :
: AMXaHHA aTMocdepH/M NoBiTpsaM. JlereHeBe AnxaHHSA Aornomarae ABOAMLIHWMM pubam
© MepexuBaTy Nepiogu nepecuxaHHs BOAoONM abo HecTady KUCHIO Yy BOZ;.

* EnekTpuyHi ckatn mMatoTb 0cobnuBei yTBOpY Ans Hanagy Ta 3axucTy — eneKkTPUYHI :

f opraHu. BoHu 3aaTHi BUPOBNSTY enekTpuyHi po3psam Hanpyroto Bia 60 Ao 230 BonkT Ta
. CTaAHOBNATb COBOI0 BUAO3MIHEHI MOCMYrOBaHi M’A3M. 3

« Xuxa puba nipaHbsi (Man. 106) nowmpeHa B 6aceitHax AMa3oHKM Ta iHLLMX PiYoK

. MiBaeHHOi AMepuki. Ha BiaMiHy Bif il MUPHMX POAMYIB — KOPOMIB, KapaciB TOLLO, Y Ui€i

pubu B pPOTi € YMCMEHHI rocTpi 3you. BoHa nontoe BeNMKUMK 3rpasiMy, Hanagawum Ha
OyOb-sIKy TBapUWHY, LLO 3HAXOAUTLCS Y BOA;.

* Y TponiyHMX i cyOTponiyHMX YacTuHax CBITOBOrO okeaHy MOLUMPEHi iemroyi pubu
(man. 107). BoHn meLllKaloTb y MOBEPXHEBUX LUapax BOAW Ta XXMBMASTHCA APiOHUMMK
opraHiamamu (Hanpvkrnag, KpeBeTkamu). Y noroHi 3a 3gobuyyto abo Tikaroum Big BOPOriB,
BOHW 3[aTHi pO3BMBAaTM LUBUAKICTb 4O 65 KM Ha roguHy Ta, BUKOPUCTOBYHOYM MMaBLi SK
Kpvna, Buctpmbysatu 3 Boau i nponitaty B noBiTpi 4o 400 m.

* Y TennuMx BoAax MOPIB Ta OKeaHiB Mobnu3y MOBEpXHi BOAW MOBINbHO MnaBae,
NiJKOPSAYMCb OKEAHIYHUM TeYiSIM, XuMepHa puba-micsayb (Man. 108). Tino uiei Benukoi
pubn (poBxnHa — fo 4,26 m, maca — o 2235 «kr) cnnwolleHe 3 6okiB, AuckononidHe,
a nnasui kopoTki. Camka punbu-micaus 3a Hepect npogykye Ao 300 MnH ikpuHoK. Ons
MOPIBHSAHHS: caMKa Tpickn — 4o 10 MNH, aTnaHTUYHOro oceTpa — 0 2,5 MIH, ca3aHa Ta
cygaka — oo 1 M.

Man. 106. MipaHbs Man. 107. NeTtoua puba Man. 108. Pnba-micsub

74



* LikaBa rpyna pub — eydusbHuUKu, abo MOpPCbKi
" yopmu (man. 109). Ixwiii cnvHHWA nnaBeup, WO
© PO3MilLiEHU? Ha ronoBi, YTBOPIOE OCOBMMBMIA BUPICT.
: Mopcbkuit YOpT pyxae HUM, i CTBOPIOETLCS BPAXKEHHS,
* HIBM ue xuBMM YepB’ak. Puba, Lo nponnvBae MnoB3
MOPCBKOr0 YopTa, HAMaraeTbCsl 3aKOBTHYTU «4EPB’sikay

i cama cTae 3goouy4to.’

Marn. 109. Pnba-ByonnbHuK

§18. AM®IBII

MpurapaiTe, SKWIA TUN PO3BUTKY HA3MBaOTb HEMPSMUM.

Am@i6ii (3 rper. amei — nBoAKUI, 0ioc — KUTTs), a00 3eMHOBOIHI, — IIe
TBAPUHU, AKi B JOPOCJIOMY CTaHi 37e0iIbIIIOT0 MOIITUPEHi HAa CyX0M0Ji, IPoTe IXHE
PO3MHOKEHHSA i PO3BBUTOK Bif0yBaroTheA y Bogmi. Jlopocii amdibii guxaroTs 3a
IOIIOMOTOI0 JIeTeHb Ta uepes IMKipy, a iXHi JMYMHKY — 3a HOIOMOT0I0 310€ep.
Tino am}ibifi cKJIamaeThbCcs 3 TOJIOBHU, TyJayba Ta HmapHUX KiHIIBOK. ¥ :Kao,
ponyx i mesAKMX iHIIMX XBOCTOBUII Biamin He BupakeHuiut (mas. 110). IlIkipa
rosa, 6e3 Jycok. Y Hiil € 6araTo 3ayio3, AKi BUAIJIAIOTH caus (a 4acTo i OTPyTy).
ITeit caus 3BOJIOMKY€E TIOBEPXHIO Tijia I TIOJIETIITYE Ta3000MiH uepes IMIKipy, 3axu-
I1a€ TBAapPWH BiJi TPOHUKHEHHSA XBOPOOOTBOPHMUX MiKpOOpTraHisMmiB. ¥ meaKux
BUJIB (cajaMaHApPU IJISMUCTOI, KYMOK, POIIyX) II03aay TOJIOBU € OTPYHHI 3a-
7n03u. IXHI BUIieHHA BaXWIAIOTH IMX TBAPHH
Bim Hamanmy xmokakiB. Y xBocTaTtux ampidiit (ocob-
JIMBO B JIMUYMHOK) HOOpe BUpakeHa pereHepaiisd.
Y HUX MOMKYTh BiIHOBJIIOBATHUCS XBiCT, KiHIIiBKH,
KUIIeYHUK, JereHi, oui ToIrio.

PosmHOKEHHsT Ta pO3BUTOK am@ibiii, momi-

6HO mo pmb, BinOyBaroThCA y BOAi. 3 HaCTaHHAM  * J ;
3

Becuu amdibii mporkumamOThCA BiJ 3MMOBOTO 3a-
IMioeHiHHS Ta MOYMHAIOTh IITYKATU BOLOUMMU, AKi
IIBAJIKO MPOTPiBaOTHCA COHfI‘{HI/IiM OPOMIHHAM. 0o 0 oo eiims 6ynosa
HagecHi uytm ryunuii «xab’aumii cmiB». Piuy o e0 4 _ ronosa; 2 — Tyny6;
TiM, IO B CAMI[iB JesdKUX BHULIB Kab y KyTKax 3 — KiHLjiBKM
POTOBOI HIiJIMHK € 0CO0JIMBI IMapHi MIiIIKK — peso-
Hatopu (Maja. 111). BoHu MOXKyTh po3myBaTucsd,
Oigcuamuyd 3BYyKH. ¥ TaKuUM cmocid camimi »xab
CIOBIiNTAIOTH IIPO CBOIO IIPUCYTHICTh.

Camku :Kab BigKJIamamOTh y BOAY mM03pisi
iKpUHKU, a caMeIlb BUMIYCKA€E Ha HUX PiAUHY, 110
MicTuTh crepmarosdoigu. Uepes meAKuWi uvac 30-
BHIIITHA 00OJIOHKA iKPUMHOK HaOpsaKae i 30iabIry-
€ThCs 3a 00’€MOM.

Am@pibism mpuTaMaHHUN HeUPAMUI PO3BUTOK

(mau. 112.). JIuuuuKa a0 Mae Ha3BY NY20/1060K. Man. 111. P:;gnaa%pm B camuA
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‘ TEMA 1 risHomariTHicTs TBAPUH

CroouaTKy BOHA CXO0:Ka Ha JIMYMHKY KiCTKOBOI
pubu. [lnxae myroi0BOK CIIOYaTKy 30BHIIITHi-
MU 3s10paMu, pO3TaIllOBAHMMU 3 OOKiB T'0JIO-
Bu. BoHM HeBIOB3i 3aMiHIOIOTHCA Ha BHY-
Tpimigi, HemoMmiTHiI B330BHI (IIpopidyioThCs
3A0POBI IIiaMHMT).

Ilepimi gHi myrosoBKY iCHYIOTH 3a PaxXyHOK
JKOBTKA. 3roloM y HUX IIPOPIBYyETHCS POT i
BOHU TIOUYMHAIOTH JKUBUTHUCS camocTiitHo. Cro-
YyaTKy BOHHM 3’ifalOThb [OParJIICTi OO0OJIOHKU
ikpuHKU. 3m00yBaTH 13Ky TyTrOJOBKAM [OIIO-
MaramTh POTOBi 3yOUMKM, 3aXOBaHi mig m’d-
cuctumu rybamu. IIyrosoBKu 3imkpidaroTs map Api0HuX opraHisMis (Bomopoc-
Ti, ONHOKJITHHHI TBAapPMHOIIOAIOHI opramismMm TOIIO) 3 IiABOSHUX IIPEIMETiB.
3rofloM BOHU MOYMHAIOTH MOJIOBATH Ha APiOHMX 6e3XpebeTHUX Yy TOBIIL BOIM.

IIyrosoBoOK IIBUAKO POCTe, Uepe3 AeAKHH Yac y HbBOTO MOYNHAIOTH PO3BU-
BaTucs KinmiBku. CnoyaTKy 30BHI mmoMiTHI jwuiie 3agHi Kinmisku (Maa. 112, 2),
mepenHi — CXOBaHi ITiJi MIKipHOIO 3TOPTKOIO, IO IPUKPUBAE 3I0POBi MIIIMHN.
Yepes meaxuii yac 3’sABIAIOTHCA JereHi. XBiCT MOCTYIIOBO KOPOTIIIA€E, CTAIOTh
moMiTHUMHY mepenHi KiHmiBKu. IIyrooBOK mepeTBOPIOEThCA Ha KabeHs. Ilepi-
Ol PO3BUTKY Y BOJi TPUBA€E MBa-TPU MicAIlli, Hicjsg yoro kabeHsTa Iepecesis-
IOTHCSI Ha CYXOJiJI.

Hurra ampibdiit mignopagkoBaHe ce30HHUM 3MiHaM y nupupogi. Tomy piunmii
IUKJ 3¢eMHOBOJIHIX, SIKi MEIIKAIOTh y HAIIill KpaiHi, MoaiiseThca HA TaKi mepi-
onu: BeCHsIHE ITPOOYIKeHHsI, POBMHOMKeHHA (HepecT), mepio] JiTHbOI aKTUBHOCTI,
3UMIiBJIA. YIITKY BOHI BEeAYTh AaKTUBHUM CIIOCiO KUTTs. BoceHN TBapHUHU CTAIOTh
MaJIOPYXJUBUMHU, IIYKAIOTh MiCIld, OPUAATHI I 3UMIiBJIi: Kabu 3UMYIOTh
ImepeBayKHO HA IHi BOJAOWM; POIyXHW, KYMKH i TDUTOHU — y sIMaXxX, 3allOBHEHUX
JIUCTSAM, HOPaX, IMiBajax, JH0Xax, TPYXJABUX KOJOAAaX MOBAJIEHUX JEPEB TOIIO.

B VYxkpaini nmomupeni xBocrari Ta 6e3xBocTti amdibii.

® VY xBocratux amibiii 1o0pe po3sBMHEeHUI XBoCcTOBUU Biamijs. B Ykpaini
MeIIIKAIOTh cajlaMaHpa MJIAMUCTa Ta IIicTb BUIiB TpuToHiB. Canamandpa nns-
mucma (Mmaa. 113, 1) mae sickpase 3a0apBJIeHHA: YOPHE 3 JKOBTUMU ILISMaMU.
Ii mkipri 3a7031 BUAINAIOTE OTPYHHY pPEUOBHMHY, SKa CIYIye AJIH BaXUCTY
Bim BoporiB. B YKpaiHi 114 TBapuHa moImpeHa B Iepearip’sax Ta iHKoJu Ha II0-
JOHMHaX 3akaprarchbkoi, JIbBiBchKoi, UepHiBenpkoi Ta IBamo-PpanKiBCHKOI
obusacreit. Tpumonu 3BUUaliHUI Ta 2pebinuacmut (Man. 113, 2) yuaiTry xu-

Man. 112. Po3BuToK xabu: 1 — ikpunH-
K1; 2 — NyronoBok; 3 — xabeHs

Man. 113. XBoctati amibii: 1 — canamaHgpa nnsiMUcTa; 2 — TPUTOH rpebiHyacTui



Man. 114. BeaxsocTi amaibii: 1 —aba o3epHa; 2 — xaba roctpomopaa; 3 — poryxa 3erneHa

BYTHb y BOAOWMAX 3 HEBEJUKOIO TEUi€l0, IMOPOCIUX POCIMHAMU. SUMYIOTH Ha
cyxomoJi (y Aymjaax nOepeB, Hif MeHbKaMHU, Yy KyOax JHCTS TOIO), HaBecHi
3HOBY IIOBEPTAIOTLCS OO BoxouiM. IHIII aBa BUAM TPUTOHIB — KapIaTCbKUMA
Ta adbmilicbkuil nomupeHi Ha TepeHi Kapnar. Ha miBgui Ykpainu (Omechka,
XepcoHchbKa Ta MuKoJaiBCcbKa 00JIacTi) TPAIIAETHCSA TPUTOH AYHAUCHKUA.

® YV 6esxBocTux am(ibdiii KOPOTKe TijIo, 3aMHI KiHI[IBKY PO3BUHEHi Kpallle 3a
mepenHi, a MisK IXHIMI MaJbIIIMU YACTO € MJABaJbHI ImepeTuHKHU. B YKpaiHi
IoIIMpeHi xabu, pomyxu, KBakKIIi Ta KyMKHu. JKaba o3epuna (man. 114, 1)
OiJIBIITY YaCTUHY CBOTO JKUTTS IIPOBOAUTH y BOMi, a AKIINO i BUXOIUTH HA CY-
XOmiy, TO JUIle Ha KOPOTKUH dac. /Kaba zocmpomopda (man. 114, 2) BriTry
MeIllKae Ha CyXOJOJIi U JIuIle IIepiof] PO3MHOMKEHHS IPOBOAUTH Y BOTOMMI.

¥ ponyx ropbKyBarTa ImIKipa, ii BepxHiii 11ap porosie, 3axuIamoyuu Bijg mepe-
cuxaHHA. PonyXu akKTUBHI BHOYi, KOJIX MOBIiTPs OiJIBIII BOJOTe ¥ ITPOXOJIOIHE.
Ha mepecT mpsaMyioTh Y BOOONMU, a 3UMYIOTh Ha cyxomoji. B Ykpaiui morru-
peHi ponyxu 3BuuaiiHa, 3enena (man. 114, 3) Ta ouepersiHa, IO TPAIJIAETHCSA
Ha Boawuni, y Kapnarax i PiBHencbKiit obsacTi.

Kearxwa 36uuatina (nepesHa xaba) (mas. 115, 1) :KxuBe Ha KyIiax i mepeBax.
Ti nerko BimpisHUTH 3a ACKpPaBO-3eJeHUM 3a0apBIEHHAM Ta OCOGIHMBUMU KPY-
TJINMHA IIPUCOCKAMHU HA KiHUYMKaX IaJbIliB. 3aBAAKU iM KBaKIlla MOXKe IIPHU-
KpimIroBaTuCA I0 IJIOCKUX IIPEeIMeTiB — JIMCTKiB, CTOBOYpPiB AepeB i HaBiTH 10
CKJIa — Ta MEepecyBaTUCS II0 BePTUKAJbHUX MOBEPXHAX.

Kymxa wepeonouepesa (mas. 115, 2) nomupeHa ckpiss B YKpaini, a :K0oBTO-
yepeBa — Jiuitie B Kapmarcbkomy perioni. IlikaBo, 1110 camMIli KyMOK He MalOTh
pe3oHaTOpiB, ajie iXHi roJsoc AysKe H00Ope UYTHO AK TIJIyXe, ajie PO3KOTHCTE
«KYMM... KyMM...». IlimcuioBauemM 3BYKiB CJIyrye caMa BOAOMa, HEBEJIMUKA
KaJlio)Ka, Ha MHi KOl «cIriBae» camMellb. SMUMYIOTh KYMKU Ha CyXOMJOJIi.

AKA POJIb AM®IBIN V IIPUPOMI TA HUTTI JIIOOUHN? Ambibiamu
JKUBUTHCA 0araTo TBapUH, 1 BOHU caMi 3HHUIYIOTH YuMaJso 6e3xpebeTHUX, pe-

Man. 115. Be3xBocTi am@ibii: 1 — kBakwwa 3BMYaHA; 2 — KyMKa YepBOHOYEpEBa
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‘ TEMA 1 risHomariTHicTs TBAPUH

TYJIOIYN TUM CAMUM YHCEJbHIiCTh KPOBOCUCHUX BUAIB. Ilesaxi Bumu amdibii
(HampuKJIam, BeJeTeHChbKY cajaMaHApPY, TUTPOBY Ta TOCTPOMOPAY Kabu, Ka-
Oy-roJriadha) JsogmHa BKuBa€e B isky. OKpeMi BUAM HaBiTH PO3BOAATH Ha CIie-
nianpHUX (pepmax. o UepBoHOI KHUTM YKpaiHU 3aHECEeHO TPUTOHA Kaprart-
CbKOT0O Ta aJbIIiliCbKOTO0, caJjaMaHAPy ILIAMUCTY, POIYXY OUEPETAHY, KYMKY
JKOBTOUEPEeBY, Ka0y MPYAKY.

1 E

Y3ATANNIbHEHHA 3HAHb

}/AMqaiGi'l' — HaseMHi TBapuHu, ski 36epiraloTb 3B’1I30K 3 BOAHUM CEPEAOBULLIEM.
IXHe Tino cknagaeTbcs 3 ronosu, Tynyba, xBocTa Ta NapHUx kiHuiBok. LLkipa rona,
DaraTta Ha 3ano3u, aKi BUGinsTb Cnn3 Ta OTPyTY.

Po3BuTok amdibii HenpsaAMWIA i CynpoOBOOXKYETLCA CKNAAHUM MNEPETBOPEHHSM;
TNINYNHKM MaTb HU3KY 03HaK, CMifbHUX 3 pubamu. Y XutTti amdibin, sk i iHWKX TBa-
PWH, LLO XXMBYTb 32 YMOB CE30HHMX 3MiH KNiMaTy, CnoCcTepiratoTb YiTKi 3MiHW akTuB-
HOCTI BiJHOCHO MOpPU POKY.

\/AMq)i6i'|' MatloTb BaXKIMBE rOCNO4APCbKE 3HAYEHHS: M'ICO OKPEMUX BUIB NMtogMHa
CNoOXuBAE B iXXy. BOHM Takox crnyrytoTb ixeto Ans iHWKX xpebeTHux TBapuH. MNoiga-
toum 6e3xpebeTHUX TBapuH, amaibii peryntoTb YNCENBHICTL KPOBOCUCHMX BUAIB i
LWKIZHWKIB CiNlbCbKOro rocnogapcrea.

NEPEBIPTE 300BYTI 3HAHHA

1. Aki ocobnunBoCTi 30BHIWHBOI ByaoBn amdibin 3ymoBneHi Ha3eMHMM Cnocobom
XuTTa? 2. Ak BiabyBaeTbCs pO3MHOXEHHS aMQpibin? 3. AKMI TN po3BUTKY NpUTaMaH-
HUI ampibism? 4. Aki nepiogn cnocTepiraroTb y piyHOMY LMK amdpibin? 5. Aki ocob-
nmBocTi BynoBu xBocTatx aMdibin? HassiTb HaMMOLWMPEHILLINX NPeaCcTaBHUKIB L€l
rpynu. 6. Aki 03Haku BigpisHaOTb 6e3XBOCTUX aMdibin? Aki npeacTaBHUKM LiET rpynm
TpannsaTbes B YkpaiHi? 7. MNoscHiTb pornb amdibiri y npupogdi Ta XWTTi NI0guHN.

OBroBOPITb Y 'PYNAX
Aki € npucTocyBaHHs amdibivi 4O BOOHOTO | HA3EMHO-MOBITPSHOTO CEPeoBULLIA XKUTTA?

OnAa AonuTnmnBux | KMITIMBUX

1. Yomy amdibii posamMHOXyOTbCA Y BogoMax? 2. Yum MOXHa MOSICHUTU sicKpaBe
3abapeneHHa canamaHgpu nnsMucToi? 3. AkuiA 3B’A30K iCHYe Mk 0coBnmBoCTsIMM
OynoBum nNokpueiB amdibin Ta cepeaoBMLLEM IXHBOMO XUTTA? 4. Y TPOMiYHUX perioHax
BMOOBA Pi3HOMAHITHICTb amdibin BULLA, HiXK Y MOMIpHUX LUMpOTax. MomMipkyiTe Yomy.

HixaBo!

* LlikaBi npenctaBHUKM XBOCTaTMX aMapibin — npomer i cupeHu. lNMpomei MeLwKaTb Y :
: Mig3eMHux Bogorivax barnkaH. IxHi NOKp1BM NO36aBMEHI MIrMEHTY, @ O4i CXOBaHi Mif LLKIPOHO. §
¢ MNMpoTsarom ycboro >XuTTa TBapuHW 36epiratoTbCs 30BHiLLHI 3s16pa (man. 116, 1). CupeHu
: XuBYyTb y Gonotax [MiBHIYHOT AMEPUKU. Y HMX TeX MPOTSTOM YCbOTo XWUTTS 36epiratoTbCst :
: 350pa, nepeaHi KiHLiBKN HEOOPO3BUHEHI, 3a4Hi BiOCYTHI, Odi 3aTArHeHi wkipoto (Man. 116, 2).
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§19. PENTUAI ﬂ

§19. PEIITHUJIII

MpurapanTe, WO Take pereHepauis. Aki dyHKUIT eniTenianbHOI TKAHUHN? SAKe 3HAYeHHs!
npoLecy NUHAHHA?

AKI PUCU TIPUTAMAHHI PEIITUJIIAM? Pentuiii, abo miasyHu, — XO-
JIONHOKPOBHI, TepeBasKHO Ha3eMHi, XpeOeTHi TBapMHU, PO3MHOKEHHSA i PO3-
BUTOK AKUX Bi0yBaeThcA Ha CyxonoJi (HaBiTH y MeIIKaHIiB Bomoiim). Ile
OB’ A3aHO 3 TUM, IIT0 AUIlA PENTUJIiN, HA BigMiHy Bix pub i am@ibiii, oTouyoTh
3aXUCHI alyesi i 3apodrosi 06010HKU.

Timo pentuiaiit mae romoBy, Tyay6 i xBicr. Ha Bigminy Big am@ibiii, BoHU®
MalTh 4iTKO o3Haueny muio (mas. 117). Kiamisku posramroBani mo 6oxkax Ty-
ayba, YHACIIILOK YOTO TiJIO TOPKAETHCS 3€MJII — «ILJIA3ye», 3BIAKU 1 MOXOAUTH
iHIIa Ha3Ba MUX TBapuH — nJaa3yru. llanbii nnasyHiB 3aKiHUYIOTBCA KirTuka-
Mu. ¥ O0araTbox BUAIB (3Mill, JeIKUX AIM[IPOK) KiHI[IBKU 3HMKAIOTH a00 IysKe
3MEeHIIIEeHi.

30BHINIHIN IIIap MOKPUBIB penTuiiii, Ha BigMiHy Bim amd@ibiii, porosie.
IIkipa cyxa, mpakTu4YHO 0e3 3a703, BKPUTA POTOBUMHU JIYCKAMH, ITUTKAMU
ab6o maactuaKkamMu. Taki TOKpUBU 3aXUIAIOTh TBAPUH BiJf MEXaHIUHUX YIITKO-
I:KeHb 1 3aiiBux BTpar Bojoru. I[isbHUI MOKPUB 3aBa’ka€ POCTY PENTHIIIN,
TOMY BiH IepPiOAUYHO BMIiHIOETHCA: CTApPUU NOKPUB CKUITAETHCA, i TBapuHA
pocTe, IOKKM HOBHUI He 3porosie. SIK Bu mam’siTaeTe, Ieil IIPOIleC HA3UBAIOTH
AUHAHHAM.

Y Aaniipok cmocTepiraroThb ABUIE cAMOKARIYyMEa. SIKINO CXONUTH AMIIpKY 3a
XBiCT, TO BHACJiJOK CHUJIBHOTO CKOPOYEHHS M’ S3iB OOUH 3 XBOCTOBUX XPeOIliB
mmepesjamMyeTbcA ¥ Kimerb xBocTa Bimnamae. Ile sBuilie Mae 3axucHe 3HAUEHHs, 00
HaJae 3MOTYy TBApMHI BTEKTU BiJ XMKaKa, MOMKEPTBYBABIIIN XBOCTOM. 3TOIO0M
BTpayeHa YacTWHA XBOCTA BiJHOBJIIOETHCH.

BinesimicTes penTuniii Bigkaagae AinA, SKi MaOTh 3alac IMOKUBHUX PeYo-
BUH ("KOBTOK). fliille BKpUTE KiJbKOMa 000JOHKAMHU, III0 3aXUIIAIOTH 3aPOIOK
Bill BUCHUXaHHS, NMPOHUKHEHHS IMKIiAJINBUX MIiKpOOpPraHiaMiB, MexXaHiUHHX
VIIKOJKEeHb i 3a0e3meuyoTh ioro rasoobmin. Taki ocobamBocTi Oy0BU AHILA
BU3HAYAIOTh NPAMUIN PO3BUTOK PEITHUJiN, OCKiJIbKU 3apPOJOK Y HHOMY 3a0e3-
HeYeHU ! MOKUBHUMY PEUOBMHAMU, BOAOI0, KUCcHEM. ToMy 3apOIKM PENTUIIIH

Man. 117. 3oBHiwHs 6ynoBa Awipkn: 1 — ronoea; 2 — wus; 3 — Tynyo; 4 — XBIiCT; 5 — NapHi KiHLiBKM
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‘ TEMA 1 risHomariTHicTs TBAPUH

PO3BUBAIOTHECA HE y BOJHOMY CEpPeIOBUIIi,
a Ha cyxogmoJi (man. 118). ¥V meakux BumgiB
(amipKa BepeTiIbHUIA, "KUBOPOAHA AIIip-
Ka, raJI0OKN) AUIA 3aTPUMYIOTBCA Y CTaTe-
Bifl cmcTeMi caMKH OO0 MOMEHTY BUXOXIY
MAaJIAT.

Y kuTTi penTuaiii, Ak i B :KuUTTI amdpi-
0ili, MOKHA BiA3HAUUTH TaKi Ce30HHI me-
piomum: 3mMiBJIi, POSMHOMKEHHS Ta JIITHBOI
akTuBHOCTi. [ina s3umiBii penTtmiaii BUKO-
puctoByoTh pisHi micia. Tak, Gomorsami
yepenaxy SUMYIOTH Ha THI BOJOUM, 3apUB-
mIuch y MyJi. 3Mii, ByKi Ta AMipKu 3UMy-
I0Th Yy HOpax TpPuU3yHiB, IIiJg IeHbKAMU
JIepeB TOII0. YIIPOJOBXK 3MMU BOHM HE KUBJIATHCA, IPOIeCH OOMiHY PEUOBUH
y HUX 3HAYHO BHOBiIBHIOIOTHCA. II[0IIHO HaBeCHI IIPOMEHi COHITA IIPOTPilOTH
3eMJII0, Ha 11 MOBEPXHIO BUIIOB3AIOTh 31 CBOIX 3MMOBUX IIPUTYJIKIB ragioKm’ i
BY:Ki. ¥ Iell yac BOHU JIIHMBO JIeXKATh i BUTPiBAIOTHCA B IIPOMEHAX BECHAHOTO
COHIIA HemojaJiKk Bixg micib suminii. Ilismimie mpoOymKyioThCcA Uepemaxw,
ANTIPKH Ta iHIm mmasyHu. Y cTellax i mycTendaX HaA3BUUYAWHO BHUCOKA TeMIIe-
paTypa BJITKY CIIOHYKa€ TBapWH BIAaJaTH B HEAKTUBHUU CTAH, CXOBABIIUCH
mig 3eMJro.

BinbIricTs mpeacTaBHUKIB PENTUIIIN HAJIEXKUTD 10 JIYCKATUX, Uepenax i Kpo-
KOJIIJIiB.

® Jlyckari mommmpeHi MaiiyKe CKpish Ha CYXOMO0JIi, MedKi — y MOPSAX YU IPiCHUX
BomoiiMax. Jlo HMX HaJeKaThb AIipKHU, 3Mii Ta xameseounu. O0’eAHye ITNX TBAPUH
HasBHICTh POTOBUX JIYCOK i IMTUTKiB Ha IOBEPXHi Tija.

B Vxpaini nomupeni awipru npydxa (man. 119, 1), seneHa Ta :KUBOPOLHA.
Haii6inpia 3 HuX AIipKa 3ejieHa, HOBMKHUHA Tija aKoi carae 25 cm. BeaHory
AMIipKRy 6epeminvruyto (man. 119, 2) wacro nuyrarors i3 3miero. Bixg smiit ii
Bifpisusae HasgBHicTh OapabaHHOI IIEPEeTUHKM, IKa BKPUBAE CIYXOBUI IPOXi,
Ta PyXoMi ITOBiKM, IO 3aXMIIAlOTh OKO. BOHA TaKOMK BigKmmae XBicT y pasi
He0e3MmeKHu.

Besnori ayckari pentwmirii — 3mii —
JKUBJIATHCA PIBHUMH XPeOeTHUMHU TBapu-
HaMu, pigmie — OesxpeberHUMHU. Pyxomo
CIIOJIYYeHi KiCcTKHU JIiBOI Ta mIpaBoOi YacTUH
IeJienl JAal0Th 3MOTY 3MisiM 3aKOBTYBaTHU
BeJIUKY 3mo06umu 1iakom. DBapabanui
mepeTWHKY y 3Milf BificyTHi, a Ipo3opi Ta
HEPYXOMi IIOBiKW IIPUPOCJH 10 IIOBEPXHI
oka. B orpyiiHux 3wMmiii mepenHi 3y0ou
BEPXHBOI IIejenu OiJbIIIOTO pPO3Mipy.
Bonu maroTh 30BHIiITHI 00pO3HU a00 BHYT-
pimmHi KaHamM, MO0 AKWUX CTiKae oTpyra.
Cepen oTpyiiHUX 3Mill HaiibiabIIa — KOPO-
JiBcbKa Kobpa (mo 5,6 M 3aBIOBIKKHN), dKa

Man. 118. Buxig monogoro kpokoavna
3 anusa

Man. 119. TlpeactaBHMKM — fycKaTUX: R ; . o
1 — ALipKa NpyaKa; 2 — BepeTinbHULSA skuBe B jgicax IliBmenno-Cximmoi Asii.
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B VkpaiHi 3 oTpyiiHUX BUiB MEIIKAIOThH 2a010-
ku 36uuatna (Mmaa. 120, 1), cremoBa Ta ragoka
Hikonbcbkoro. I'agoka 3BuuaiiHa IIOINIHUPEHA B
JIiCOBi¥I Ta JIicocTeIoBill 30Hax, CTEIoBa — y CTe-
max i Ha miBAHIi JicocTemry. ¥ JicocTemoBiii 30Hi
TpamasaeTbeda ragioka HikoascbKoro.

BinbiricTs 3Miit HeoTpyiiHa: BOHU BOMBAIOTH
3M001Y 3a MOIIOMOT0I0 3y0iB Ta oOBUMBaroumMCs
HaBKoJio Hel (ymaBu, miToHu). B Ykpaiumi mo-
mupeHi HeoTpyHHi 3Mii: 6yaxci BogaHU Ta 36u-
yatinui (manx. 120, 2), migaaka, moJg03u cap-
MAaTChbKUH, BidepyHUYACTUI, YOTUPUCMYTHUH, Je-
omapAoBUil, eCKYJaliB, JiCOBUH Ta }KOBTOUEPE-
Buii. JKurra By:KiB moB’s3aHe 3 BogonMaMu, a
IOJIO3U Ta MiASHKA KUBYTh Ha CYXOMIOJIi.

Xameneonu (masi. 121) — 11e rpymna TPOIIiuYHUX
JyCKaTUX, IPUCTOCOBAHUX /IO iCHYBaHHS Ha Je-
peBHi#l pocauHHOCTi. BoHM MaioTh IynKi maJib-
i I JOBTMM XBiCT, IKMMM OXOILIIOIOTH TiJIKHU.
Hobpe BimoMa 3maTHICTH IIMX TBapWH 3MiHIOBA-

§19. PENTUAI m

Man. 120. 3wmii: 1 — ragtoka 3Bu-
YariHa; 2 — BY>X 3BUYaNHNUI

T CBOE 3a0apBJIEHHS 3aJI€KHO BiJ TJia HaBKOJIUIITHLOTO cepenoBuina. Ile Bism-
OyBaEeThCA 3a PAXYHOK IIE€PEpPO3IOIiJy HirMeHTiB miKipu. 3go6my (ImepeBaskHO
KOMAax) 3aXOILIIOIOTh JOBIUM KJIEHKUM A3WKOM, AKUUA Pi3KO BUKUIAIOTH 3 POTa
M moriM yTAryooTh Hasaj pasoMm 3i 3moomuuio. IlikaBo, 110 MOB:KMHA sA3UKa
MOJKe IIePeBUIIyBaTU AOB)KUHY Tijla caMOi TBapWHU.

® Yepenaxu MaiOTh HACTIIBKU CBOEPIAHUIN BUTJIAN, IO IEepeILIyTaTH iX 3
JKOJ[HOIO iHIIIOI0 T'PYIIOI0 PEITHJIIH IIPOCTO HEMOXKJIMBO. IXHE TiJ0O cCXOBaHe B

KiCcTKOBOMY IaHIIMPi, IO CJIYTry€ OOCUTH Hamili-
HUM 3axXWCTOM Bif BoporiB. Bim ckiamaeTbcsa 3
BEPXHBOI Ta HUMKHBOI YACTUH, YKPUTUX POr'OBU-
MU IMATKAMU. [3 yacTMHAMMU IIaHIIMpPa 3pPocTa-
IOThbCA MEBHI KicTKH cKejieta. 3y0OM B ueperax
BizcyTHi. IxHIO QYHKIIII0O BUKOHYIOTH POTOBi UOX-
JIu, 110 MalOTh TOCTPi Kpai Ta BKPUBAIOTH IIeJIen
noxioHo a3b00y mTaxis.

Yepemaxy MeITKAOTh HA CYXOI0JIi, yV IPiCHUX
BogoiiMax i mopsax. IlepeBarkHa OLIBIIICTS BUMSIB —
POCJMHOIAHI, aje € i XMMKaKM, IKi KUBJIATHCS
pubor, amdibismu abo 0e3xpebeTHUMU TBaPU-
HaMu. Yci yepenaxy Po3MHOMKYIOTHCA HA CYyXO0[O-
JIi Ta BimIKJaaroTh Bif IecATH A0 AeKiJIbKOX CO-
TeHb S€lb. ¥ MOPCHKUX BUIIB Uepelnax KiHIIiBKU
epeTBOPUJINCA Ha JIACTH, AKi 30BHI HaraaymoThb
miaaBIi pub. 3aBAAKM JacTaM BOHHU JIETKO ILJIaBa-
0Th y Bomi. B YKpaiHi y cToguux abo caabompo-
TOYHUX BOJOIIMax MeIIKAae yepenaxa 6o0iomsna
(man. 122).

s i vend
Man. 122. Yepenaxa 6onotsaHa
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TEMA 1 risHomariTHicTs TBAPUH

3ejleHa Ta CJIOHOBA uUepemaxu € 00’€KTOM IpoMucay. JIIoguHA CIOKMUBAE
ixui m’sco, Kup, dind. ¥ Jedkux KpaiHax uepemax po3BOIATH Ha (hepMax.

® Kpokommim IPHCTOCOBAHI A0 HAIiBBOZHOTO CIIOCOOY SKUTTA. IXHE TiJo
BKpUTe poroBuMu ImuTKamu. [{oBruii XBiCcT ciyrye nis miaBaHHS, TaKOXK 3a
OoT0 OTIOMOTOI0 TBAPWHU TJAYIIATh 3400ud. KpoKoamau — XMiKaKu, AKi KUB-
JAThCA Pi3HOMAHITHHME TBapuHaMu: Big Oe3xpebeTHHX (MOJIIOCKI, PaKOIIO-
mioui ToImo) mo mraxiB i ccaBmiB. CBOIO 3M00MY BOHH 3aTATYIOTH IIiJ BOLY,
3MeHINTyoYn ii omip. 3a AOIOMOTOI0 CBOIX TOCTPUX 3y0iB KPOKOAWJIW Bigpwu-
BalOTh IIMATKHM Bif 3700MYi Ta 3aKOBTYIOTH IX. SIKII[O0O KPOKOAMJI 34 IIEBHUX
IPUYWH BTpavae 3y0, TO Ha HOTO MicIi i3 yacoM BuUpocTae HOBUH.

Kpoxomuiu MaroTh IJIaBaJbHI MEPETUHKN MidK DaJbIAMHK 3agHix Hir. Oui
Ta Hi3zapi, IO BUCTYIAIOTHL HAJl IIOBEPXHEIO TI'OJIOBH, MAalOTh IM MOKJIMBICTH
IuxaTu aTMochepHUM MOBiTPSAM i criocTepiraTy moBKOJa, mepedyBaoun y BOIi
(npuzadaiime 6ydosy zonosu xab). Ilix yac mipHaHHA Hi3APi Ta CIYyXO0Bi oTBOPHU
3aKpPUBAIOTHCA KJamaHaMu. Ha cyxXomijl KpOKOAWIN BUXOAATH AJIA BiITIOYMHKY
Ta posMHOMKeHHsaA. CaMKU BigKJIaZaOTh AWIA y THI3ZO B HiCKy, AKe MOKe
micTuTH opraHiuHi permTku. 1li pemTKM PO3KJIAAIOTHCA i BUAIJIAIOTH JOAATKOBE
TEILTI0, HeoOXigHe i PO3BUTKY 3apOAKiB. ¥ 0ararbox BHUAIB CAMKU BUSIBJISAIOTH
TypOOTy TIPO HAIAIKiB, OXOPOHSAIOUN KJIAIKY SEIlb.

ITommumpeHi KPOKOAMIN B TPOIiIUHUX i cyOTpomiuHux perionax. Hait6iabirmum
cepel KPOKOAWJIIB € Hiabebkull (3aBmoBKKu 1m0 6,5 m) (mana. 123, 1), axkuit
JKUBe y BomoiiMax Tpomiunoi Adpuru. I'pebeHscTuii KpoKogua (3aBIOBKKU
mo 6 m) momupenuii y IliBmenno-Cxigmiit Asii, 6eperosiii cmysi ABcrpaurii, Ha
octpoBax Okreanii, Hosoi I'simei. I'agian (man. 123, 2) :xuBe Ha miBgui Iagii Ta
B Bipwmi. Bigomi Tako:X KuTalicbKHH Ta MicCiciichbKuil ajiraTopu, aMepuKaHChbKi
KaliMaHMu.

JlfoguHa CIOMKUBA€E B 1KY M’sCO Ta JKUP KPOKOAUWJIIB. ¥ OeaKuX KpaiHax
CTBOPEHO cHelliaJbHi (hepMU M1 po3BeNeHHA X TBapwH. HuHI KpoKommMIM
mepeOyBalOTh HAa MeKi BHMKHEHH:, i B 6araTbox KpaiHax iX OXOpoHSIOTh. Maii-
JKe BCi BUIM KPOKOOWJIIB 3aHeceHO mo Mix-
HapoaHoi YepBOHOI KHUTH.

AKA POJIb PEIITUJIIN V IIPUPONII TA
JKUTTI JIIOJMHM? PenTtuiii € mMOMXUBOIO
pisHUX TBapuH (30KpeMa, IeBHUX BU/IB ITa-
xiB i ccaBmiB). [leaki Bugu 3wmiii, uepemax,
KPOKOIWJIiB, a TAKOMK IXHi ANUISA CIIOKUBAE B
Ky JgrongmHa. 3Mii SHUNIYIOTH BEJIUKY KiJb-
KiCTh I'PUBYHIB — IIKiAHWKIB CiJIBCHKOI0 TOC-
moIapcTBa, a ANIIPKU — KOMaX-IKiTHUKIB.

Tuoni sonw cTarTh KepTBAMU OTPYHHUX
3Mill yHACJIiTOK Heo0epeKHOro IIOBOIKeHHS
3 HUMH a00 KOJM BUMNAAKOBO HACTYIIAIOTh Ha
3miro. BogHouac oTpyTy 3Mi#l ITUPOKO BUKO-
PUCTOBYIOTH V MEAWIINHI JJIA BUTOTOBJIEHHSA
pisHOomMaHiTHUX JikiB. JllogmHa BUKOPUCTO-
By€ MIKIpy KPOKOAWJIIB, MAaHIUPU dYepemax
Man. 123. Kpokoaunu: 1 — HinbCbkuii;  [JIA BUTOTOBJIEHHA DPIi3HMX BUPOOiB, aAKi

2 —rasian Iy»Ke BUCOKO I[iHYIOTHCH.
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§19. PENTUAI ﬁ

o UepBoHOi KHUTH YKpaiHU 3aHECEHO TaKi BUAU: 'eKOH KPUMCHKUMN, KOB-
TOITY3, MiZAHKA 3BUYallHA, IIOJIO3U KOBTOUEPEBUIl, BidepyHKOBUI, capmMmar-
CBKWH, €CKYJIAIliB, JiIeomapoBuil, raffokn HiKOJIbCHKOTO Ta CTEIoBa, AMlipKa
3ejeHa.

/ Y3ATANNbHEHHA 3HAHb

\/PenTvmi'l' — CMpaBXHi Ha3eMHi xpebeTHi TBapuHU. Y HUX Cyxa LUKipa, BKpUTa poro-
BMMM Nyckamu, LuMTKamm abo nnactuHkamu. KiHuiBky posTtaluoBaHi no 6okax Tyny-
6a, 3aBAsKM YOMY iXHE TiNO Haye nNnasye no 3emni.

OO6O0noHKM Aarus 3axmLaloTb 3apOAoK PenTunii Bifg, NOLIKOSKEHb | BUCUXAHHS;

3anac NOXMBHUX PEYOBWH Ta Boau 3abesnevye NpssMuii pO3BUTOK MiasyHiB Ha Cy-
XoA4oni.
\/ﬂo penTunin Hanexartb fyckaTi (ALWipku, 3Mmii, xaMeneoHu), Yyepenaxum Ta Kpo-
kogunu. barato Bugie penTtunin € o6’ekTamm NpomMucny, iX BUKOPUCTOBYHOTb Y Me-
OnumHi Towo. BogHovac Xmxi Ta OTPYWHI BUAM 3a NEeBHMX 0OCTaBUH MOXYTb ByTun
Hebe3neyHMn Ans NoAMHU Ta CBINCbKUX TBAPWH.

NEPEBIPTE 3[106YTI 3HAHHA

()

1. Aki GionorivHi ocobnmBoCTi fanu 3amMory penTunisM no3dyTncs 3anexHoCTi Bif, BoA-
Horo cepegoBuLa? 2. YoMy penTunin e HasvBakTb nrasyHamu? 3. Aki ocobnmeoc-
Ti PO3MHOXEHHS 1 PO3BUTKY PENTUNIN? 4. FAKi CE30HHI siBMLLA CNOCTEPIraTb Y XKUTTI
pentunin? 5. Aki 03HaKy cninbHi, a AKi — BiAMIHHI 4NA AWIpoK i 3MiN? 6. AKi OTpyWiHi
BMOM penTuniii Bam BigoMmi? 7. Aki 03Haku npuTaMmaHHi Yepenaxam? HAki cepenosuiLa
XUTTS UMX TBapUH? 8. Aki NpUCTOCYBaHHSA € B KPOKOAMNIB A0 HaniBBOAHOMO Cnocoby
XuTTa? 9. MOoACHITb, SIKY ponb BigirpaloTe penTunii y npupogi Ta XUTTi NoguHN.

9. OBIroBOPITb Y 'PYMNAX

Aki € npucTOoCYBaHHSA Pi3HMX PENTUMiN 4O HA3EMHOTO 1 BOOHOIO CepeaoBULLA XUTTSA?

r’ ONA OONUTIMBUX | KMITIIUBUX

Yomy penTunii, Lo NOBEPHYNUCA 40 XUTTS Y BOAI (Hanpuknag, KpoKoaunm, MOpCbki
Yyepenaxu), PO3MHOXYITbCS HAa CYXOAOri Ta AUXalTb aTMOCcepHUM NOBITPAM?

y TBOPYE 3ABOAHHA
Docnigits, Ski BUAW penTunin BaLloi MicLeBOCTI NOTPEOYOTb OXOPOHU. FKi OXOPOHHI
3axoau, Ha Bally AyMmKy, cnig 34incHUT?
LixaBo! :
* [Ipi6Hi ALLIPKM — FeKOHM — aKTVBHI B MPMCMEepKax Yu BHOYi, TOMy MaloTb BEIUKi OYi. :
* BoHu xuBnsitbcs 6e3XpebeTHUMN TBapuHaMK i 3aBOSKM OCOOMMBUM YiNKMM POroBUM
| flycovKaM Ha nanbusix 3A4aTHi NasuMT MO CKensix, CTiHax Ta CTensX MoMeLuKaHb,
. cToBBypax AepeB TOLLO. :
* HanbinbLi po3mipu cepeg ALLIpOK MatoTb BapaHu (Cipui i BENETEHCbKMIA), NOLUMPEHI
B Tponikax i nyctensx. BeneteHcbknin (KoOMOL4OCHKMI) BapaH carae noHag, 3 M 3aBLOBXKM.
BiH >xmBe Ha iHOOHe3IicbkoMy ocTpoBi Komogo (3Bigku n moxogutb Moro Hasea). BapaHu
— XWDKaKM, SKi XUBNATLCA APIOHUMKU XpebeTHMMM TBapyMHaMu, a KOMOOOCBbKWIA BapaH
MOJIOE HaBITb Ha AMKUX CBUHEWN Ta OfEHIB.
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‘ TEMA 1 risHomariTHicTs TBAPUH

§20. IITAXW: PUCHA ITPUCTOCOBAHOCTI
110 TIOJIbOTY

MpurapganTe, 3aBAsKN SKMM 0COBNMBOCTAM GyA0OBM Ta NPOLECIB XUTTERIANBHOCTI pen-
TURIT NpMCTOCYBanNUCs A0 iCHYBaHHS HA CYXO4OTi.

SIKI OCOBJIMBOCTI 30BHIIIHBOI BYIOBU IITAXIB? IItaxu MaioTb
BKOpOUeHe 00TiuHe Tijio, BKpUTe IIip SHUM IMOKpuBOM. Ilepenui KiHI[IBKU nTaxiB
IepPeTBOPWJINCSA Ha KPUJIa, a 3aJlHi CIYTYIOTh JJis IIepecyBaHHs IO 3eMJIi, TlJIKax
pocauH abo miaBauusa y Bohi. IITaxy MaoTs 6araTo COiIbHUX puc OyLOBHU 3 Pell-
TUJIIAMM, alyKe IIOXOAATh Big cminbHmx npenkis. OgHAK TeIJIOKPOBHICTD,
3JaTHICTH 0 IIOJBOTY Ta JOCUTHL BUCOKHUI PiBeHb PO3BUTKY HEPBOBOI CHUCTEMU
BU3HAYMJIN CBOEPIIHICTE IIiel rpynu XpebeTHUX TBAPUH.

Tinmo mraxiB mae Taki cami Bigminm, AK i Tijo pemTujaiii, aje XBOCTOBUM
Bigmin BkopoueHmit (maja. 124). 3aBAsgKu BHUIOBIKEHill THYUYKi#W muni mraxu
MOXKYTh moBepraTu rojoBy Ha 180° i 6inn-
mie (coBu HaBiTh Ha 270°). Oui mraxiB 3a-
XUIIeHi TpboMa IMoBiKaMu (BepPXHBOIO,
HHU)KHBOIO Ta MHUTOTJIHBOIO IIEPETHUHKOIO); €
Hi3api Ta cayxoBi oTBopu (3axputi Gapa-
0aHHOIO HepeTHMHKOI0). I[3b00 CKJIagaeThCs
3 BEPXHBOI YaCTUHU — HA003b00Ka Ta HUMK-
HBOI — nidd3vo0Ka. B ocHOBI 13004 AeAKUX
BUIiB mTaxiB (HampuKJIazm, roayb6iB) poara-
ImoBaHa M’ sdKa IIIKipHa 3ropTKa — 80CKO08U-
usa (man. 124, 1).

IlepenHi KiHIOiBKY — KpuJa — IPHUCTOCOBA-
Hi 10 moawmory. Ha HuX s0eperaucs Juiie
TPU IaJIbIli, BKPUTi mKiporo. IlTaxu — aBo-
Hori TBapmHu. Horm 3me6iJbIIOro MaroThb
Man. 124. 3osHiwHs Gynoa nraxa: YOTHPH masibui. Tpu 3 HUX CIpPsIMOBaHI BIe-
1—ronoga (a—Haaa3Lobok, 6 —niaasko-  Pell, a ofuH — Hasal. Ile mae smory nraxam
60K, B — BOCKOBULS); 2 — ums; 3—Tynyb; OXOILIIOBATU TiJIKM Ta CTBOPIOE OMHOPY IIijg
4 — kpuna; 5 — 3aHi KiHLiBKW; 6 —XBICT yac mepecyBaHHS IO 3eMJi. ¥ ITaxiB, 37aT-
HUX [0 IIBUAKOTO Oiry (HampuKJam, cTpay-
ciB), KingbKicThb masbIliB Ha HOrax MOXKe
3MEHIITyBATHUCA A0 TPhOX i HaBiTHL ABOX (dAK-
oT, ¥ appuKaHChKOIr0 cTpayca). ¥ BOIOILIAB-
HUX OTaxiB (Kauku, rycu, jebemi) maabili Ha
HOTaX CIIOJIyYeHi IJIaBaJIbHUMU IIepeTHUHKA-
mu (maj. 125).

AKI OCOBJIMBOCTI IIOKPUBIB TIJIA
IITAXIB? Iltaxu, AK i penTuiii, MaroTh CyXy
HIKipy, Maii:ke 1mo3b6aBiieHy 3ay103. IToximHum
mkipu nraxiB e pisHomanitTHe nip’a. Han
OCHOBOIO XBOCTa B 0araTbox BHUMIiB BiZKpuBa-
Marn. 125. Tunw wir ntaxis: 1 — ro- IOThCA IPOTOKM KYIPHKOBOI 3aJI03H. Ti xw-

pobusi; 2 — cTpayca; 3 — nebenst poOmOAiOHMMU BUIIJIEHHAMM IITaXX 3Mallly-
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§20. MMTAXV: PUCY MPUCTOCOBAHOCTI AO NMOABOTY ﬁ

IOTh IIip’AHUI IOKPUB, III0 POOUTH HOro eJac-
TUYHUM i BOHOHETIPOHUKHUM. Tomy 114 3ayi03a
Kpaillle po3BUHEHA Y BOAOILJIABHUX IITaXiB.

Okpemi mepa CKJIAQAAIOTBCA 31 CMPUICHI,
BiZl AKOro B 00uABa OOKM BiAXOOATH UHCJIEHHI
TOHEHBKi BuUpocTu — Oopidku (man. 126). Cy-
KYIOHIiCTL O0OPimoK Mae Ha3By onaxaJno. Yacrtu-
Ha CTPUMIKHS, 3arJaubjeHa y MIKipy, Mae Ha3By
K01000uKa, ab0 OYUH.

BuginamoTs KOHTYpHI Ta myxoBi mepa. Kowu-
mypHi nepa BKPUBAIOTH TiJI0O NTaxa B330BHi.
Ixme omaxamo yTBOpeHO Gopimkamm 1-ro Ta
2-ro mopsaakis. Bopigku 1-ro mopsaaky Bigxo-
IATH Oe3IlocepeaHbO BiJl CTPUIKHS, a BiKe Bifn
HuUX — Oopimkm 2-ro mopAnky. Bopigku 2-ro
HOPSAKY MalOTh APiOHI raueuyKky, AKi 3UillI0I0Th
iX MiK c00010. 3aBAAKH IIHOMY OIIaXajsio KOH-
TYPHUX IIep SABJSAIOTH CO00I0 THYYKI Hpy:KHIL
IJIACTUHKY, JErKi i Mail’Ke He IPOHUKHL 1A \an 126, Bygosa nepa nraxa:
HOBiTPA. 1 — cTpwxeHb; 2 — Gopigku Apyroro

Bame)xkHO Bixm (yHKIiH Ta posramryBaHHA NOPAAKY; 3 — Gopiaku nepuioro no-
KOHTYDHI Ilepa HOAIIAIOTH HA NMOKpUBHI, ma- P AKY: 4 —onaéano; 5 — Konopouka,
XO0Bi Ta pysaboBi. ITokpusHi nepa 3a6e3meUyIOThH apo otn
3aXWCT Tijla Bil MeXaHIYHUX MOMIKOAKeHb. Maxosi nepa 30iIbITYIOTH TIOBEPXHIO
kpmia. Ha xBocti niTaxiB € Benuki py.nvosi nepa. Ilig KOETYypHUMU IIepaMu PO3-
TamroBaHui nyx. Bin yTBOploe cymispHME nmoxkpuB. Mixxk myxom i Tisom mraxa
MiCTHUTBCS MPOIIAPOK IIOBIiTPA, AKUHA HOOpPEe YTPUMYE TEILIO.

HasaHicTh nip’AHOTO MOKPUBY € HEOOXiTHOIO YMOBOIO mOJIbOTy nTaxiB. [lei
TOKPUB POOUTH Tijio mTaxiB o0riunnmM. MaxoBi mepa 36iJIbIITYIOTH IIJIONTY KPU-
Jia, CTBOPIOIOTH TATY Ta MiAUOMHY CUJIY, a PYJIbOBiI — 3a0€3I1eUyI0Th PEryJaaIliio
HaIPAMKY TOJHOTY. Pa3 um aBa pasu Ha PiK Imip’AHUN MTOKPUB NTaXiB YaCTKOBO
UM MOBHICTIO 3MiHIOETHCA — BimOyBaeThcs mpoliec JuHAHHA. Ha micri crapux
3HOINIEHUX IIep, I[0 BUIIAal0Th, BUPOCTAIOTH HOBI.

CBoepigHicTs OyIOBU IITaxXiB BU3HAYAETHLCA 1XHBOIO 3MATHICTIO IO HMOJBOTY,
HacaMIlepes 3aBIAKMN 3MeHINeHHI0 Macu Tija. Tax, y mraxiB IoJierieHui
cKeJseT. ¥ OiibIIOCTI BUIIB NTaxXxiB rpyAnHa Ma€ MJIACKUM BUPICT, II[0 BUCTYIAE
yuepen, — kinb. J|0 HbOTO MPUKPINIIOIOTHCSA TPYIHI M’ A3, AKi 3a0€31MeUyI0Th
PYX¥ KPUJI IIiJT Yac MOJbOTY. BIJIBIIICTh KiCTOK CTOIIM 3POCTAIOTHCS MiK COOOI0
Ta YyTBOPIOIOTH JOBTY KiCTKY — Yi6éKYy, AKa Hazae HO3l MimHOocTi # crifikocTi.

ITigmkipui M’A3u pyxamoTh OKpeMi mepa. SIKII0 TeMmiieparypa moBiTpsa 3HU-
JKYEThCS, BOHM CKOPOUYIOTHCA i Iepa mraxa HacToBOypuyooThbcs. IIpu oMy
IPOIIAPOK MOBITPA MiMK Imip’siM Ta MIKiporo 30iJBITyeThCs, IO 3abesmeuye
30epesKeHHs TelJa Tija.

Orxke, CKeJleT i MycKyJaTypa NTaxiB, pa3oM 3 OIePeHHAM, CTBOPIOIOTH JIO-
CKOHAJIMI amapar, skuil 3abe3neuye moJait. IIpo iHIII mpucTOCYBaHHS MTaXiB
IO TIOJIOTY BU Mi3HAETECS 3TOMOM.
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‘ TEMA 1 risHomariTHicTs TBAPUH

4

Y3ATANbHEHHA 3HAHb

\/I'ITaxm — rpyna xpebeTHUX TBapyiH, NPUCTOCOBaHMNX 4O NOMbOTY: NEPEAHi KiHLIBKM
nepeTBOPEHi Ha Kpuna; 3agHi CnyryoTb As nepecyBaHHA Mo 3eMni, rifkax pocnuH
abo nnaeaHHA y Bogi. Tino BKpuTe MNip’aM Ta NyxXoMm; MNip’saHUN NOKPUB 3MiHIOETLCS
nig Yac nepiognyHoro NuHAHHSA. LWkipa cyxa, € nuwe Kynpukosa 3anosa.

\/CKeneT nTaxiB xapakTepmusyeTbcs nerkicTio. Y 6inbLIoCTi BUAiB NTaxis rpyamHa
Ma€e NNackuMm BUPICT — KiNb; 40 HbOrO NPUKPINMTLCA M’'A3U, WO 3abe3nedvyoTb
pyxu Kpun nig 4Yac nonboTy; GinbLiCTb KICTOK CTOMM 3pOCTaroTbCA MiX coboto Ta
YTBOPIOKOTH LIBKY, SKa Hagae HO3i MiLLHOCTI 1 30inbLUyeE il pyXOMICTb.

[na myckynaTypu nTaxiB xapakTepHUIA PO3BUTOK rpygHUX M'a3iB, Aki 3abeanevy-
t0Tb MOAIT.

NEPEBIPTE 300BYTI 3HAHHA

1. Ha qaki Bigginu noginstoTtb Tino ntaxie? 2. Aka 6ygoa A3boba ntaxiB? 3. Aka
OypoBa nip’s nTaxiB? 4. Aki yHKUiT NOKPUBHUX, MaxoBuX i pynboBux nep? 5. Aki
ocobnmBocTi OyaoBM nTaxiB cBig4aTb MPO iXHIO MPUCTOCOBAHICTL 4O MONbOTY?
6. Aki M’a3u 3abe3nevytoTb NONIT NTaxis?

Ona AONMUTIUBUX | KMITITUBUX

1. Akmx nepesar HabyBalTb OpraHiamMu, IO MakTb TEMNSI0i30MN0UMIA NP SHUA No-
KpMB? 2. Y4eHi npunyckaroTb, WO Mip’a NTaxiB BUHMKIIO 3 JIYCOK AABHIX NnasyHiB.
Yum Le MoXXHa NOSICHUTU?

§21. IITAXH: POSMHOJREHHSA

TA POSBUTORK. CESOHHI ABUIITA
B JRUTTI IITAXIB

MpurapanTe, siki 0COBNNBOCTI PO3MHOXEHHS NIA3YHIB.

IITaxam mpuTaMaHHe BHYTPIillTHE 3arIigHern . Ilicisa samrigHeH A ANITeKTi-
THHA BKPUBAETHCA 3aXUCHUMU SNIEBUMU 000JIOHKAMU — TaK (popMyeThea site.

AKA BYIOBA AUIIA TITAXIB? PosriasaHeMo OymoBY HTAIIMHOTO SHIA,
BUKOHABIIIM HEBEJIMUKE JOoCHimsKeHHs (May. 127).

Man. 127. bypoBa snusi ntaxiB: 1 — >XOBTOK;

2 — 3apogkoBui aguck; 3 — binkoBa 060MOHKa;

4 — GinkoBi KaHaTWKW; 5 — MOBITPsHA Kamepa;
6 — nigLwkapanynHi 060MnoHkK; 7 — Wwkapanyna

1. BisbMiTb y pyKy Kypside saiue. BusHaute 1oro dpopmy Ta konip. 3HanaiTb rocTpun i
TYNWI KiHUi anus.

2. Po3buiite 06epexxHo cupe Kypside siiLe | BMICT BUnuiATe B 0gHy Yallky eTpi, a wkapany-
ny Noknagite B iHWy. Jlocnigite pigkuin Ginok, Wwo po3Tikcst no Yawui MeTtpi. 3a gonomoroto
nynu 3Hangitb 6iNKoBi KAHATUKK, SIKi TPUMAKOTb >KOBTOK.

3. [ocnigiTb XXOBTOK, PO3AMBITLCA Ha MOro NOBEPXHI 3apOAKOBUIN OUCK.
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§21. MTAXN: PO3MHOKEHHS TA PO3BUTOK. CE3OHHI $IBULLIA B XKTTI TITAXIB ﬁ

4. Bi3bMiTb LKapanyny, cnpobyiTe MiHUETOM BIATAMHYTU MigllKapanynoBy OOOMOHKY.
Binga Tynoro KiHUA A1MUA BigLWyKanTe NOBITPAHY KaMmepy.

5. O66epiTb LWKapanyny Ha KpyTO 3BapeHOMy snLi. Po3pixTe ckanbnenem oro B3goBX,
[0CnigiTe po3TallyBaHHS KOBTKOBOI Ta BiNKoBoi 060M0OHOK.

Or:xe, MU 3’sicyBaJiu, 1110 AUIEKJITHHA NTaXiB, BKPUTa TOHEHBKOIO 000JIOH-
KO0, Ma€ BeJIMKUH 3alac IMOKUBHUX PEUOBUH (#06MoOK) i BoAU, MOTPIOHUX AJIA
po3BUTKY 3apoaka. CaMm 3apoJoK y BUTJIAAL AMCKA PO3TAIIIOBAHUI Ha MOBEPXHI
JKOBTKA. SJiIeKJgiTiHA OoTOUeHA KiIbKOMAa SAWIEBUMH OOOJOHKAMM, IO BUKO-
HYIOTHb 3axHCHI (yHKIIi. Beamocepenunro ii orouye 6isxoBa obojsioHKa. Kpim
3axXMCHOI (PpyHKIIii, OiiKOBa OOOJIOHKA IIOCTA4YaEe BOAY MOJIS 3apoaxa. ¥y Hill €
0co0IMBi OiJIKOBI yTBOPM — KaHATUKU, IO IiATPUMYIOTH AUIEKJIITHHY B II€BHO-
My CTaJIOMYy IIOJIOKEHHI — 3aPOJKOBUM JIWCKOM goropu. TaKmM YMHOM, XO0U SK
sfile TmepeBepTaTH, 3aPOJAKOBUM MUCK 3aB:KAU Oyae O/MKUe [0 AKepesa Tela,
AKe BUIIJIAIOTH IITaXU, II0 HACUIKYIOTh SAUAIA.

Binkosa 00oJioHKA OTOUEHA ABOMA ITiAIIIKAPAJIYIIOBUMU O00JOHKAMU Y BUIJIS-
i TOHeHBKUX IJIiBOYOK. I1i 000JIOHKY 3aXUIa0Th 3aPOJOK BiJl XBOPOOOTBOPHUX
MikpoopranismiB. Ha Tymomy moJsifoci mifirkapasiymoBi 000JIOHKY PO3XOIATHCS
1 yTBOPIOIOTH MOBITPAHY KaMepy i3 3amacoM IOBIiTpA AJIA 3apojaKa.

IIkapanyma saxwuinae Aime Biml MeXaHIUHUX IIOIIKOM:KeHb. llopu B Hil
3a0e3I1euyIOTh IPOoIlecu rasoo0MiHy 3apoaKa, 1[0 PO3BUBAETHCS. SO0BHI IITKapa-
JIYIH PO3TallloBaHAa IIle OJlHa TOHEeHbKAa 000JIOHKA, AKA MePerIKoIKae IIPOHUK-
HEHHIO XBOPOOOTBOPHUX MiKpooprauismis. ¥ mraxis, IO BigKJIaJal0Th ANIA Y
BiZKpUTUX THi3max abo HA I'PYHTi, 3a0apBJIEeHHS SEIH YacTO 30iraeThbcs 3 TJIOM
HaBKOJIUIITHLOTO CePeIOBUINA, III0 POOUTH iX MAJIOIIOMITHUMH.

AK POSMHOMYIOTHCS TITAXI? Tlepion po3sMHOKEHHS NTaxiB IpuIia-
Iae Ha TOW dYac, KOJIM HACTAIOTh CHPUATJIMUBI IIOrOAHI yMOBU i € mocTaTHS
KinekicTh Ixi. Ilepen BigkIamanHAM sS€Ib OiIBIIICTh ITAaXiB BJIAIIITOBYE THi3a.
CroopyasKeHHS THi3la € IPUKJIAIOM BPOIKeHOI IOBEIiHKMN.

Jlume pgesxi Buau mOTaxiB He BJAINTOBYIOTH THisx. Kaiipu, Hanpukxjamn,
YTBOPIOIOTH BEJIMUYE3HI CKYIMUeHHA — TaK 3BaHi mTamnuHi 0asapu, ge caMKHU Bi-
KJIQJAIOTh OfHe AHIle Ha BUCTYIIU CKeJb. 303YJId IMiAKUAAE II0 OJHOMY SHITI0 B
rHi3ma mraxiB iHIMUX BUAiB. BUIynuBInuch 3 ANIA, IITAIIEHS 303yJi BUKUIAE
3 rHigga iHmmi aing (man. 128). TakuMm uuHOM, «OPUHOMHI GaTBKU» BUTOIO0-
BYIOTH JIWIIIE TITAIIEHS 303YJIi.

J18 HOpMAaJILHOTO PO3BUTKY 3apoAKa SAUILA
moTpibuo obirpiBatu. B omHmx BuUAiIB mTaxiB
(ronybu, maTau Ta O6araTo iHINKWX) AHIS Ha-
CHUIKYIOTh IIOUEPIroBO KOXKEeH 3 0aThbKiB, y iH-
MINX — TiJIBKYU OOWH 3 HUX.

¥ nraxiB, AK 1 B PeOTUJIiHl, POSBUTOK IIPA-
MU#A. 3a CTyleHeM PO3BUTKY IITAIIEHAT, IO
BUJIYIWJINCA 3 SUIS, IITaXiB IOILIAIOTh HA BU-
BOAKOBI Ta Haruismui. IlTamenara eueodkosux
nmaxié BUIYILIIOIOTHCA ITOBHICTIO BKPUTI ITyXOM
i 3 BigkpuTumMu oumma (mas. 129, 1). Hesgo- 5
B3l mic/isi BUJIYIUIEHHSI BOHU MOXKYTH BQJHINA-  \ap, 128. [TalieHs 303yni BUKMAAE
TH THiI3JI0 i CAaMOCTiiHO KWBUTHUCS B CYIIPOBOJI 3 rHi3da siLe «NpuioMHIUX» GaTbkiB

87




‘ TEMA 1 risHomariTHicTs TBAPUH

Man. 129. 1. BuBoakoBi nTaweHsita nebeas-wunyHa. 2. HarHisgHi ntaweHsta ropobus

O0aTbKiB. [[0 BUBOAKOBUX NTaXiB HAJEKATH IIEPEBAKHO BUAHU, ITI0 THI3AYIOTHCSI Ha
3emJi abo Oinst Bogu (y1ebemi, sKypaBJi, I'ycu, KauKi, MapTUHI, KYPH).

IIramensta nazni3ddnux nmaxieé (ropo0Oiti, JacTiBKu, roJayou Ta iH.) Hapo-
IKYIOThCS 0e3IOpagHUMU, IT030aBJIeHNMU IIyXy a00 cIaOKo OIyIIIeHWMU, CJilu-
mu Ta rayxumu (Masi. 129, 2). Bonu He 3maTHI TpuMaTHCS Ha HOraxX, TeMIlepaTypa
iXHBOTO Tija HemocTriitHa. TaKi mTameHaTa TPUBAJINN Yac 3aJIMIIAIOTHCS B THi3A1
# oTpeOyIOTH MOCTiITHO1 yBaru 0aTbKiB, AKi iX rOAYIOTH Ta 00irpiBaIOTH.

AKI CESOHHI ABUIITA CIIOCTEPITAIOTH ¥V JKUTTI IITAXIB? ¥ piuno-
My IVKJI OTaxXiB MOXXHA BUIIJIVUTH TaKi Imepiogm: miArTOTOBKA 0 PO3MHOIKEH-
Hf, BUBENEHHS NTAIIeHAT, JUHAHHSA, IIiATOTOBKA M0 3UMIiBJIL Ta 3umiBada. Ilig
Yyac MiATOTOBKU OO0 3WMIBJL ITaXX iHTEHCUBHO JKUBJIATHCA, HAKOIIUYYIOUU 3a-
Tmacu JKUpY, MOTPiObHOTO AJA Mirparii i aumiBii. 3UMyOTh ITaAX¥W MO-PiBHOMY.
Topo011i, copoku, cipi Kypinku, TeTepyKHu, rayxapi 3aJuIlaioTbCs HA OTHOMY i
Tomy camomy Mmicti. Taki Bugu nraxiB HasuBaioTh ociaumu (Maa. 130).

Ilepenimni nmaxu (n1actiBKku, cosoB’i, T'ycu, KypaBJi TOINO) 3miACHIOIOTH
HIOpiuHi TpHBaJi mepesboTu — Mirpailii: BOHM BifJIiTalOTh 3 MiCIlb THi3AyBaHHA
Ha 3UMIiBJIIO, a HaBecHi moBepraoThesa (Mai. 131). Micusgmu rHisgyBaHHS BBa-
JKaIOTh Ti TepuTOpil, Je NTaXu PO3SMHOKYIOTBCA, a MiCIAMM 3UMIiBJL — Ti, z&e
3aBepIIyeThCsA 1XHA ocinHA mirpamnisa. Iltaxu, mo rHi3gATHCA B YKpaiHi, 3UMy-
IOTh 37e0iyibIiroro Ha Tepuropii xkpain Cepemsemuomop’si, Bausskoro Cxonmy um
Adpuru. Ilepmmumu, SK IIPaBMUIO, BiIJIiTAaroTh ONTaxXM, IO IPUJIETLIN HaBeCHIi
misHiIe 3a iHIINX, i HABIAKM, OCTAHHIMU Ti, IKi IPUJIETiIN IePIINMU.

Man. 130. Ocini nTaxu: 1 — ropoGeLip XaTHil; Man. 131. MNepenitHi nTaxu: 1 — nacTiska
2 — copoka; 3 — rmyxap (0oroeHimb nepestix) cinbcbka; 2 — conoBeit; 3 — xypaBerb
cipun (GorosHimb nepertik)
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§22. PI3HOMAHITTSI TTAXIB, IXHS1 POAbB Y MIPUPOAI TA XKATTI AKAVHIA ﬂ

Kouoei nmaxu (coiiku, qaT/IM, CUHUIL Ta iH.)
(maj. 132) MOKYTDH IMepeMilllyBaTHUCh Yy IIOIIY-
Kax 1:Ki, He Bigmandiounch Ha 3HaUHI BifgcraHi
Big MicIib rHiBZiBJIi. 3a YMOB TeIJIOl 3UMU HesdKi
BUAY TEPEJIITHMUX MTaXiB MOMKYTh He BimiritaTtm
Ha IIiBeHb 1 3aJIMITIaTHUCA 3UMYyBaTU B ¥ KpaiHi
(HammpuKJIam, IMIaKu, APO3AU, KPUMKHI).

Ilepiox 3uMiBIi — KPpUTUYHUN TIEPIOL Y JKUT-
Ti mraxiB. SHMKAIOTh KOMaXu, OCUMIAETLCA Ha-
CiHHA Ta ILIOAU, KOPOTIIAE CBITJIOBUII O€HbB,
MOXKe BUIIAJATU PSCHUI CHIT, 3aMEpP3HYTH BO-
noiima Toito. Tomy 6araTo JiCOBUX MEIIKAHIIB  p\ja7. 132. Kouosi ntaxu: 1 — coi-
(TToB3MKM, NATIU, COMKU Ta iH.) HA UMY TI€Pe- ka: 2 — aaTen; 3 — CUHULS BENuKa
OMparoThCs 0 MicCT, e Jeriie 3100yTu ixKy. Ile-
peKUBaTU CUJIbHI MOPO3U MTAaXW MOYKYTh JIAIIE 334 JOCTATHHOI KiJIBKOCTI KOpMY.
Bu MmokeTe mormomMorTtu nraxaMm HepesKUTH 3UMOBUIH IIEPiof, TiATOLOBYIOUHU iX.

& Bionozivnuil c106HUY0K: BUBOTKOBI Ta HArHi3gHI mTaxm, ocimi, KO4oBi Ta

/ Y3ATANbHEHHA 3HAHb

\/I'ITaXM PO3MHOXYIOTbCS, BigkNnagatoumn anus. [ns BCix BMAIB NTaxiB npMTamaHHa
TypboTa npo Hawaakie. [ins nTaxiB xapakTepHUi NpsMuiA po3BUMTOK. 3anexHo BiJ
0COBMNMBOCTEN NTALLEHST, WO BUMYNIIOIOTLCS 3 SELb, NTaxiB NoAiNsATL HA BUBOA-
KOBWX i HarHi3agHMX.

Y KuUTTi nNTaxiB, K 1 iHWKX TBaApWH, CMOCTEPIratoTb CE30HHI ABULLIA, MOB’A3aHi 3i
3MIHOI Pi3HMX Nip POKy. 3anexHo BiA Po3TallyBaHHSA MiCLb rHi3AyBaHHA Ta 3uUMIBMi
nTaxiB NOAINSAIOTb Ha: OCINMX, KOYOBUX Ta NepeniTHMX. MepeniTHi NTaxu 34iNCHIoTbL
LLIOPIYHI Mirpauii.

v > NEPEBIPTE 3[106YTI 3HAHHS

1. Aka 6ygoBa anua? 2. AkMx nTaxiB BiQHOCATb OO BMBOAKOBUX, @ SIKMX — OO Ha-
rHi3gHMx? Haeepgitb npuknagn. 3. Ak nTaxu rotyloTbCa A0 3UMIBAI Ta 3UMYOTb?
4. Aki nTaxu HanexaTtb 0 OCINuX, KOYOBUX i NepeniTHMX? HaBeaiTb npuknagu.

©O

- OBroBOPITb Y 'PYNAX
Aki, Ha BaLly AyMKY, NPUYMHK Mirpauini ntaxis?
anda oonuTnuBux | KMITINMBUX

Y BMBOAKOBUX MTaxiB TypbOTy Npo Hawaakis 6epe Ha cebe 30e6inbLIOro oavH 3
6aTbkiB, a B HarHiaoHux — obuaga. MNMomipkynte HYomy.

§22. PISBHOMAHITTS IITAXIB,
IXHA POJIb ¥ ITPUPOAI
TA JRKUATTI JIIOAUHNU

MpurapanTe, WO Take Kifb Ta SKi NOro pyHKLii. AkMxX nTaxiB BiGHOCATb 40 OCINUX, KOYO-
BUX i NepeniTHux?

3a KiJbKiCcTIO BHUAIB NTaxm IOCTYMNAIOThCA JUINe KicTKoBuM pubam. Pis-
HOMAaHITHI I cepemoOBUIIA KUTTA IITaXiB: BOHU MEIIKAaIOTh y Jicax, ImapkKax,
cajax, Ha JyKax, y CcTelax, 0iJis BOLONM.
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e

Man. 133. 1. Ctpayc adpukaHn-
cbkun. 2. Kisi

AKI IITAXY HE 3IATHI 10 ITIOJIBO-
TY? Ile nHacamiepen O0e3KiIbOBI mTaxm —
cTpaycu, HaHAy, Kasdyapu i kKisi. IIi mraxm
IepecyBarThCs II0 3eMJi 0irom abo KPOKYIO-
yp. Kpuna ta rpyaHi m’A3u B HUX PO3BUHEHI
ciabko. Kina Hemae. 3agui KiHIIBKU 3a3BU-
yayl goBri i1 minmi. IlTamenara BUBOIKOBOTO
Tuny. MemkaioTh Taki ITaxyu Ha BiZKPUTUX
IPOCTOPAX 3 PO3PIMIKEHOI0 POCIMHHICTIO.

Haii6inpinuii cepen HeJiTamuux IITaxiB
cmpayc appurancorul (mMan. 133, 1): zas-
Buinku go 270 em, maca — go 90 kr. Mae Ha
HOTaxX [OBa MaJbIli, IO CIOPUAE MIBUIKOMY
6iry (mo 70 xMm Ha roauuy). Ilommpenuii y
CTemo-IIycTeIbHUX perionax Adgpurku. M’sco
a(pprUKaHCHKOTO CTpayca BUKOPUCTOBYIOTH Y

ixxky. IIpoMuces Mux NTaxiB 3HAUYHO 3HU3UB iXHIO YNCEJIbHICTh, TEIIEP CTPAYCiB
BUPOIIYIOTh HAa CIeIiaJbHUX (pepMax.

Haiimenmnri cepen 6e3kinboBux nraxiB — kiei (maj. 133, 2) — momupeHi Ha
ocrpoBax HoBoi 3emanzii: ixHe Tijmo 3aBBUIIKM 10 55 cM, Maca — 10 3,5 Kr.
Ha morax mumx mraxiB woTupu masblii, a Kpujia maixke BigcyTHi. KiBi maroTh
IOBIUil i TOHKUH 43500, 3a JOIIOMOI'OI0 SIKOr'0 300yBalOTh i3Ky: 0e3XxpebeTHUX
TBApPHUH, 1[0 MEIIKAaTh V I'PYHTI.

He sgaTHi 10 mOIL0TY TaKOMK MiHTBiHM, X0Ua B HUX € Kijab. IITaxu, 1110 MaroThH
Kinb, HaJmexaThb 10 Kinborpyaux. Ilepenui KinmiBKu ImiHrBiHIB BUmo3MiHeHi Ha
€JIaCTUYHI JIaCTH, SIKi CIAYTYIOTH AJIA ITaBaHHsA. IIpu 1bOoMY PyXU KPUJI HiHIBiHIB

Man. 134. TiHreiHK: 1 — imnepaTtop-
CbKWIM MiHIBiH. 2 — MIiHrBIH Manuu;
3 — rananarocbkun MiHreiH
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y BOJi HAragyoTb PYXU KPUJI iHIINX OTaxiB
mig yac moabory. Haiibinbimmii cepes miHrBi-
HiB — imnepamopcovruii (man. 134, 1) — carae
mo 120 cMm 3aBBUIIKY, HANMEHIINHN — NiHZE8iH
manuii — 1o 40 cm (man. 134, 2).

ITomupenus mniursiHiB mos’s3aHe 3 XO-
JIOMHUMU OKeaHiuHMMM TeuisamMu. BoHu Tpa-
nadoThesa B IliBgeHHiN miBKYyJIi, ITepeBaskHO
0iyist OeperiB AHTAPKTHUAM Ta Ha HPUJIETTINX
OCTPOBaX, a TAaKOXK Ha MiBIeHHUX Oeperax
Ascrpauii, Appurku ta Ilisgensnoi AMepuru.
JIuiie ofuH BUJ MEIIIKAE B TPONiKax OiIsd eK-
BaTopa Ha I'ajgamarocbKMx OCTpPOBax — 2and-
nazocvkuil ninzein (man. 134, 3).

Horu nisarBiHiB MaioTh MO YOTHUPHU HAJBII,
AKi cHmosy4yaloThbCsd ILIaBaJbHOIO II€PETHH-
KOI0. IXHi mepa IiJIbHO BKPUBAIOTH TiJIO, HE
maoum BOAi mpoHumKaTu mo mkipu. Ilig ugac
THi3AyBaHHsS IIIHIBIiHM YTBOPIOIOTH BeEJIUKi
koJioHii. IIiHTBiHM BimKJamaroThb BiJl OZHOTO
IO TPHOX $€Ilb. ¥ BHUMAIB, AKi HACUIKYIOTh
AW Ha CHIT'y, Ha UepeBi € CKJajaKa MIKipu.
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Y Hill nTaxm BUHONIYIOTH SHIlE, IO Je-
JKUTh Ha Janax. JKuBIATbCA IIIHIBiHMK
pPaKomomiOHMMU, T'OJIOBOHOTMMU MOJIIOC-
KaMu Ta Ipi6bHOI0 pmboIo.

AKI IITAXU 3OATHI 10 ITOJIBOTY?

® Jlenexonodi6ni MaOTh 0BTy THYUYKY
minio, moBri Horu i m3p06. Ha morax mo
YOTUPU Iajdblli, 3 AKUX TPU IIepeHi
CIOJIyUeHi HeBeJUKOI0 MepeTuHKoi0. JloBri
MaJbIli IITUPOKO PO3CTaBJIEHI, II0 Ta€ MO-
JKJIWBICTh IIUM IITaXaM IIEPEecyBaTUCS IIO
Tpy3bKOMYy I'PyHTY. Matixxe Bci Bugu Jee-
KomomiOHMX — Mirpyioui nraxu. B YKpaini
nommupeHi 6inuii Ta YopHuii nenexu. Jdene-  p1o- 135 TNenekonopmibHi: 1 — nenexa
Ky 6in0z0, abo woprozy3a (Man. 135, 1), y Ginuit; 2 — neneka YopHUit
HapOo/Ii BBa’KaIOTh CUMBOJIOM MUPY, IIIACTs,
IOCTaTKy Ta MaTepWHCTBa. BiH BiamIToOBye THi3mo O6insg ocenb Jiioguuu. Jeneka
woprutl (man. 135, 2) cBoi ruizma 6yaye B Jicax, YyHUKAOUM CcycifcTBa 3 JIIO-
nuuoto. el Bupa 3aHeceHo A0 UepBOHOI KHUTM YKpaiHu. SHUIIYIOUM KOMAaxX-
MIKiTHUKIB, JIeJIeKU TPUHOCATH MEeBHY KOPUCTH CiJIECHbKOMY T'OCIIOapCTBY.

® JKypaenenodi6bni MaroTh NOBTI N0, 13600 Ta HOT'M, 3a JOIIOMOTOI0 AKUX
MOJKYTh MBHUAKO Oiratm. I[is GisbirocTi BUAIB XapaKTepHa BUIOBMKEHA Tpa-
xed, AKa YTBOPIOE meTJii. 3aBAAKU IITbOMY NTaxW 3MaTHI BuUAaBaTHU T'OJOCHI
TpyOHi 3ByKu. CBOI THi3ma BOHU BJAINITOBYIOTH Ha 3eMJuii. B YKpaiHi momupeni
cipuii Ta cremoBuit ;kypasii. Ili Buau 3ameceHo n0 UepBoHOI KHUTM ¥YKpaiHU.
Cipuii scypaeens nomupenuii Ha [lomicei, y qosmuax pivok JliBoGepeskHol YKpa-
iam (man. 136, 1). Came iioro ryusi Kpuku MM 4uyeMo B HeOi HaBecHi I BOCeHU,
KoJIM IIi mTaxu 3AificHI0I0TH Mirpamnii. Cmenoéuil scypasend TpaNIgeTbCA y
MmiBAEHHO-CXimHiN yacTuHi Kpainm Ta Ha miBHOui Kpumy (man. 136, 2).

® T'ycenodi6ui — BofoIIaBHI nTaxu. BoHN MaiOTh BUJOBKEHY IINIO Ta BKO-
poueni Horu. Ha HOrax 4oTWpHM HaJbIli, 3 AKUX TPU IEPeIHi CIOJydaroThbCs
IJIaBaJbHOIO IIePEeTUHKOI. XapaKTepHa O3HaKa IycenomioHnx — OymoBa n3b00a.
Ycepennui Ha BepxHill yacTuHi A3b00a € POrosi ILIACTUHKHU, SAKiI CIYIYIOTh
nada BigdinbrpoByBanua ixki. 'ycemomioni
MAaoTh HIiJIbHE JXOPCTKE OIIepPeHHs i ryc-
TUII TyxXoBUi mnpomapok. JKupomomiGHi
BUIIJIEHHA KYIPUKOBOI 3ajJ03W POOJIATH
iXHE OIlepeHHs BOJOHEIPOHUKHUM.

B Vkpaimu memxaroTs Jjebeni, rycw,
Kauku Ta inmi. Hai6inbinuii 3a posmipa-
Mu nebidv-knukyn (man. 137, 1): maca
moro Tima moske cAratu 13 Kr, posmax
Kpua — no 2,5 m. Ileit kpacuBuii i Besny-
HUU OTax Ay.Ke 00epekKHUU i TpUMaeThCs
IajeKo Bim Oepera. 1

Kauku BupisHAOTHCA pisHUM 3abaps-
JIEHHAM OIlepeHHA caMoK i camiiiB (cammi Masn. 136. XXypaenenopi6Hi: 1 — cipuii
MAaroTh ACKpaBile 3adapBiaenus). B Ykpaini XXypaBerib; 2 — CTENoBUM Xypaserb
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nomupeHu kpuscend (man. 137, 2). Ile mepeurit-
HUI NTax, AKUUA Ti3HO 3ajuIlIae HaIllli BOAONMU,
Mail)Ke mepel THUM, K BOHM BKPHUBAIOTLCA KPU-
roro. ¥ TeIlIi 3uMU KPUKHI He BiIJIiTaroTh.

Bararo Buzis rycenoniouux € 00’eKTaMu II0JIO-
BaHHA Uepe3 cMauvHe i moyKmBHe M’sico. JloguHa
TAKOYX BHUKOPIMCTOBYE Iip’s i myx IuX NOTaxis.
KpuxHa i cipy rycky omomamaeno. J[o YepBoHoi
KHUTU YKpaiHM 3aHEeCeHO YePBOHOBOJIY KasapKy,
nebensa MaJjioro, orapa, rorojs, rary 3BUUYaiHy Ta
iHIIi BUAM.

©® Cokon0nodi6Hi KUBIATHCS MaliKe BUKJIIOUHO
TBAPUHHOIO i3Kel0. X 06’€JHYIOTH CIIiIbHI O3HAKMN:
KOPOTKUH 1 rauKoImomiOHO 3arHyTHH 13500, IIPHU3HA-
YeHWHN OJIA IIIMaTyBaHHA 12Ki, MimHiI 3arHyTi Kirri
IS XallaHHsA Ta YTPUMAaHHS 3400MYi; 3JaTHICTH
MIBUAKO JIITaTH, TPUBAJIUNA Yac IMUPATHA B IIOBiTPi;
TOCTPUH 3ip, 110 Jae 3MOry 6aumnTu ApPioHY 370014 3

Man. 137. TycenopiGHi: Bucotu. COKOJIONOAIOHI IIepeBaXHO IOJIIOITH HAa
1~ nedifb-knMKyH; 2 — camelb  sxpppx TBapuH, ajte AesKi BUAYM (HALPHUKJIAL, rpud

KPVDKHS YOPHUIT) JKUBJIATHCA TPYIAMU TBApPUH.

B Yxpaini nomupeni wyanixa wopruil (mas. 138, 1) ta pyauii. Ilux nraxis
MOJKHAa PO3IIi3HATH 3a BUJIYACTHUM PO3pisomM xBocTa. THUIIOBUM IIpeACTABHU-
KOM OpJiB € Oeprkym (Man. 138, 2) — Benukwuili ntax 3 BiJHOCHO JOBrUMU Ta
BY3bKUMU KpuaaMu. B Ykpaini el HagsBuuaiiHo pigkicHuii nmrax sdepircsa B
Kapnarax, 3akapnarti Ta saxigmiii vactuni IToxicesa. ITomroe 6epKyT Ha 3mI0-
OMY cepeHiIX UM BEJIMKUX PO3MipiB: 3aiiIliB, JMCUIb, BEJIUKUX ITAaXiB TOIIO.
Cancan — ny»Ke KpacuBUI IIpeACTaBHUK COKOJIiB (Majs. 138, 3) — mosioe mepe-
BasKHO B MOJBOTI.

® Co060n00i6Hi MAOTh BEJUKI 04l 3 PO3MIMPEHNMHA 3iHUIAMU. ¥ IeHbL COBU
XOBAlOTHCA Y CXOBaHKAaX, IIOJIOIOTH IIEPEeBa’KHO BHOUI. ¥ HUX TradyKoIOJiOHO
3arHyTUHN A3b00, MiIlHi Ta 3arHyTi Kirti Ha nmanbngx Hir. JKuBiaaTrbesa coBu
3afIsAMU, MUOIONOAIOHMMU TPU3yHAMM, OTaxXaMM, KOMaxXaMH TOIIO, iHOmi —
pudo0 UM paxKomnomZiOHMMMU. 3400KY COBU 3aXOILIIIOTh i BOMBAIOTEH 34 JOIIOMO-
roro KirriB. [IpiOHY 340014 COBU 3aKOBTYIOTH I[iIJIKOM, a BEJIUKY — IIMAaTYIOTh.

Man. 138. Cokononogi6Hi: 1 — wynika YopHuii; 2 — 6epkyT; 3 — cancaH
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B Vkpaini Tpannsgersca nyzauw (man. 139, 1), |
coeu cipa (man. 139, 2) Ta Byxara.

Bararo BumiB coxkosonomiOHUX i COBOMOAiIOHI Y
BeJIWKi# KiJIbKOCTI 3HUINye HeOe3meuyHux IKif-
HUKIB CiIBCHBKOTO Ta JIICOBOTO TOCIIOZAPCTB: MU-
HIONOAIOHMX I'PM3YHIB, KoMax Tomlo. Bumm, aki
JKUBJIATLCA TPYHaMU TBapHWH, BiirpaimoTs y IIpH-
poxi pousib cauiTapiB. [esaki Buam COKO0JIOTIORiO-
HUX JIIOMWHA BUKOPUCTOBYE [JIA BiITKyBaHHSA
nTaxiB Bim camiB i BUHOTpAaAHUKIB, a TAKOMK JIETO-
Buml. [Jo YepBoHOI KHUTY YKpaiHU 3aHECEHO TaKi
BUJM: IIYyJiKa PYyAUii, JYHBb IIOJHOBUI Ta CTEIO-
BUil; OpPJIN: KApJUK, CTEIOBUIl, MOTUJIbHUK, 3Mi€-
in, OepKyT, opaaH-6imoxBicT, rpu( YOpHUI, CO-
Kijm-camcan, OOpuUBiTEep CTEIOBHUII TOIIO; COBOIIO-
mibmi: myraud, cuu BOJIOXaTHii, CHUUYMK-TOPOOeIsh,
COBU JIOBroxXBocTa Ta Oopomara, cUIyXa.

® /[amaonodi6Hi IPUCTOCYBAUCS IO KUTTS Ha
nepeBax. Ha ixmix Horax poaTamroBaHi YOTUPU
maJblli, 3 AKUX OBa CIIPAMOBAaHi BIlepenx, a aBa — . -
Hasaj, JOIOMAaralyu MTaxXaM yTPUMYBaTUCA Ha il 3 < el 2,
croBOypax JepeB mif udac JasinHa. KpiMm TOro, pmas 139. 1. Myrau. 2. Cosa cipa
IATIN CIIUPAIOTHCA HA YKOPCTKi CTPUMIKHI PYJIBO-

Bux mep. Kirri Ha maabIigx HIr rocTpi, raukomogiOHO 3arHyTi, I[0 JOIOMATrae
nraxaM yTPUMYBaTHCS Ha CTOBOypax IepeB.

JATau BIAIITOBYIOTH THi3Ma B AyILIaX, AKi caMOCTiHO BUIOBOYIOTH Y CTOB-
Oypax gepeB. JKUBIATHCA ITepeBa’KHO KOMaxaMu, ajle MOKYTh CIIOKUBATH, 0CO-
0IMBO B3UMKY, HACiHHA Ta miogu pocauH. I1i mraxu MaioTh IPAMUN AOJIOTOIIO-
ni0Huil 13600, 3a JOIIOMOIOI0 SAKOTO BOHHU 3J00yBAlOTh XOAM KOMaxX y KOpi Ta
IepeBuHi, a MOTiM IIPOCOBYIOTH TYAU MOBTUU Ta 3aroCTPEHUN S3UK, OO SAKOTO
IpPUKJIEIThea Komaxu (maj. 140, 1). ConoskuBaioum KoMaxX, OATIA SHUITYIOTH
mKigauKiB nepeB. B Vkpaini nmommupeni genukuil cmpoxamuii damen (nus.
mai. 133, 2), cuBuii, wopruil (;xoBHa) (main. 140, 2), cepenHiit, manuii 1ATIN Ta iH.

® Kyponodioni nobpe 6iraioTsh i X04aATH, ajle HeOX0Ue MiTHIMAIOTHCA B IIOBi-
Tpsa. BaraTo BuAiB Kypomogi6HNX — MIPOMUCTIOBI BUAM, OCKIIbKY MAlOTh CMadyHe

Man. 140. 1. Cxema 6ygoBu ronoswu gatna (a — A3uk). 2. YopHui gaten ()koBHa)
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m’sco. B YkpaiHi Memkaiorh nepeninika, Kypinka cipa, TeTepyKku, pabiuku Ta

eayxapi (man. 141).

® I'opobuenodibni — HailunucileHHima 3a KigbkicTio BuAiB rpyma mraxis.
Binpmriicts BuaiB ropoOrenogiOHMX KUBUTHCA KOMAaxaMM, € BHUIM, IO CIIO-
JKMBAIOTh POCJUHHY 12Ky, OKpeMi Buam — XmKakKu (copokomyTu) abo Bceimmi

Man. 143. Topobuenoni6Hi:
1 — conosew; 2 — Api3a YopHUN
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(mampukJaz, cipa Bopona). I'misga OyayioTh Ha Ie-
peBax, OymiBaaXx (cinbCchbKa UM MiChbKa JIACTiBKHU),
3eMJIi (PKafilBOPOHKM) UM B HOPaAX, PO3TAIIIOBAHUX
Ha ypuUBHUCTUX Oeperax piuok (sacriBka Oeperosa).
IlixaBe BUCSYe THiI3HO CUHUIII-pemMeda, AKe BOHA
CIOPY/IPKYE 3 POCAUHHOCTI 1 myxy (mas. 142).

Cepen ropo0IenofiOHUX BUAIJIAIOTH I'PYITY CIIi-
BOUMX IITaXiB, AKi MarTh JOOpPe PO3BMHEHI I'0JIO-
coBi 3B’asku. Tak, conoegeti (Mman. 143) mopiuao
BimjriTae BoceHUM 3UMyBaTHu 10 cXimHol Adpuru, a
MIPWJIiTa€E O HAINIMX KPaiB HAPUKIHII KBiTHA umn
Ha MMOYaTKYy TPaBHs, T'Hi3Za BJIAIITOBYE Ha 3€MJIi
B T'YCTHUX UarapHukax um rasx. CmiBatu cosos’i
MOYMHAIOTH Yepe3 KiJibKa JHIB Hicad NpUIboTy, a
OIPUOUHSAIOTH CIIB IIiCJA BUJIYIJIIOBAHHS IITAIlIe-
HAT 3 s€lb. BAN3BKUMH POAWUYAMH COJIOB’iB €
aposau (man. 143, 2). B Vkpaimi memrxaioTb
0po30du cuiBouuii Ta LOPHUL.

IlepeniTHi nTaxy JacTiBKU MalOTh KOPOTKUH i
MINPOKUIl 43600, HOBIi Ta By3bKi Kpuiia, BUIYAC-
TUN XBiCT Ta KOPOTKi Horu. BoHU BJIOBJIIOIOTH
CBOIO 3100MY — Pi3BHOMAHITHMX KOMaX — y MOBITpi.
B Vkpaini nomwupeni nacmiséxku ciibcbKa, MiCh-
Ka Ta 6epezoga (Mmas. 144, 1).

Cunuyi — gpibHi nTaxy, IO KUBJIATHCS Iepe-
Ba)KHO KoMaxaMu. B YKpaiHi TpaniaioTbcsa cuHu-
yi: BeJMKa, TOBTOXBOCTA, Iroyyda, wybama (Mai.
144, 2) rouro. OgHUM 3 HAWTOIIWPEHIITNX BUIIB
nraxis € zopobeysv xamuit (man. 144, 3). Kus-
JATHCA TOPOOIIi AK POCIUHHOIO, TAK i TBAPUHHOIO
i’Kef0, a MTAIIeHAT BUTOOBYIOTh KOMaxaMM, YUM
IPUHOCATD JIOAUHI 0e3CYMHIBHY KOPUCTD.
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Marn. 144. TopobuenogibHi: 1 — nactiBka GeperoBa; 2 — cuHuua vybata; 3 — ropobeLb xaTHil;
4 — kpyk; 5 — cipa BopoHa

Kpyx — HaiibinbInuii mpeacTaBHUK ropodrenonibunx B YKpainu (man. 144, 4),
Maca Tija skoro carae 1,6 kr. Bim mae dyopHe, 3 MeTaIleBUM BigOJIMCKOM OIIe-
penHda. JKuBuThca nmepeBarkHo Tpynamu TBapuH. Cipa éopona (man. 144, 5)
yacTile TpamiafeTbecA, HiK KpyK. OcTaHHIMU poKaMu BOHA nemaJi Oijblie
Ts)Ki€e DO ocesb JIIOGUHU.

/ Y3ATANbHEHHA 3HAHb

v CTtpaycu, HaHay, Kasyapu Ta KiBi BTpaTUNM 34aTHICTb A0 MOMbOTY, TOMY B HUX
BiACYTHIN Kinb. lMiHrBIHM NpucTOCyBanuca 40 NiaBaHHS B MOPSIX, iXHi Kpura BUOo-
3MiHeHi Ha nacTu.

JlenekonopibHi Ta XypaBnenoaibHi: MatoTb AOBry rHyYKy LUMKO, OOBMi HOMM Ta
03b00; 3a3Buyan Mirpytodi ntaxu. N'ycenogibHi — BogonnaBHi NTaxu; MaTb BUOO-
BXXEHY LUMIO; HOTM BKOPOYEHI M 3CYHYTI Ha3af; Ha Horax nanbli 3'egHaHi nnasanb-
HOI NEPETUHKOD; A3b00 LUMPOKMIA i NNACKUA.

CokononopaibHi Ta coBonofioHi — xuxki nTaxu. CokononoaioHi nonoTh Ha 3a0-
Ou1y BOeHb, @ coBONoAiOHI — nepeBa)kHO BHOMI. [1na HUX XapakTepHO: 3arHyTi 43600
Ta KirTi; 4oOpe po3BUHEHI 3ip | Criyx.

[satnun BnawToByOTh rHi3ga B gynnax Ta wWykatTb Xy Ha AepeBax. KyponogibHi
BeOyTb Ha3eMHUI cnocib xunTTs: 4obpe GiraloTb Ta XxoaATb, arne Heoxoye nigHima-
t0TbCA B NOBITPSA. [opobuenoaibHi — HanvmcneHHiwa rpyna nTaxis.

NEPEBIPTE 300BYTI 3HAHHA

1. Wo xapakTepHO ANs NpPeACTaBHUKIB HeniTaumx nTaxis? 2. FAki npucTocyBaHHs
MatoTb MiHrBiHM ANs NnaBaHHA? 3. Aki BUAM nenekonogioHmx TpannsTbes B Ykpa-
THI? 4. Aki BMAan xypasnenogioHnx meLukaTb B YkpaiHi? 5. Aki npuctocyBaHHs 00
BOOOMMABHOMO CMOCOBY XXMTTSI MatoTb rycenofibHi? Ake 3Ha4eHHs rycenogioHux y
XKUTTI MogmMHn? 6. Aki BUMaM cokononogibHmx nowwmpeHi B Ykpaini? 7. Akui cnocio
XUTTA NpuTaMaHHuin coBonodibHum? 8. LLlo xapakTepHo Anst NpeacTaBHUKIB Kypo-
noaioHux? 9. Ynum xapaktepuayoTbCcs NpeacTaBHUKM ropobuenogioHmx?

99 OBIroBOPITb Y 'PYMNAX

Mpuragante nenekonogibHux, xxypasnenogioHnx Ta rycenogibHmx, Sknx 3aHeceHo
00 YepBoHOI kKHUMM YkpaiHn. YoMy CKOpOYYETbCS YMCENbHICTb UMX NTaxiB? Aki 3a-
XO[4M iX OXOPOHM BM MOrnv 6 3anpornoHysaTun?
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anda oonnTnmBux | KMITnnuBux
[1ns yoro noTpibeH Kinb HeniTat4YnMm nTaxam niHrgiHam?

LixaBo!

* Ha Tepwutopito Hawoi KpaiHMW 3aBe3eHO Taki
© BUAM, K ghasaH (man. 145) i keknuk. Y sickpaBomy
: 3abapBneHHi camuiB (hbasaHa 4YepryloTbCs PisHO-
© MaHiTHi KONMbOpW: 3050TUN, TEMHO-3ESIEHUI, OpaH-
XKEBUN, (hiankoBUN TOLLO.

¢ < Y rnyxapiB OCUTb sickpaBa LUMoOHa noBediHka.
: CameLyb, BUKOHYHOUM LUMIOGHY MiCHIO, BTpaYae Criyx.
: Came ud BNacTMBICTb caMmuiB i gana Ha3By Buay.
. B YkpaiHi rnyxapi molumpeHi B MicoBiii 30Hi Ta Ha
: TepuTopii Kapnar.

» CepnokpunbLi 4Yepe3 [OOBri Kpuna He 34aTHi

: XOOWTM MO 3eMni i, 3HaXOAAYMCh Ha PiBHI NOBEPXHI,
© 3METITU HE MOXYTb. Man. 145. dazanu

.+ OpHe 1 Te came TrHI3O0 Nenekn MoXyTb BUKOPUCTOBYBaTu 6arato pokis niapad. Y :
‘' Hapogi icHye noBip’s, Lo Nenekun NPUHOCATL i3 COO0 BeCHY. Lle noB’a3aHo 3 TuMm, Lo Ui §
. MTaxu NpuiTaloTb paHo HaBecHi — y GepesHi abo Ha novaTky KBITHA. 3 MOABOK Nerek §
: CeNsAHU NoYMHanM BMCiBaTW Api KYNbTYpU Ta BUCAAXYBATN TOPOAMHY. :

 3ip y Garatbox cokononodibHux y 6—8 pasiB rocTpiimi, HiX y noguHu. Lle nae
MOXIUBICTb COKOIy-CarncaHy rnomiyaTy CBOK 340064 — ApibHWMX MTaxiB — maike 3a
KiniomeTp.

* OpnaH 6inoronoBuin ctaB HauioHanbHUM cumBonom CLUA. LlikaBo, wo nig 4ac
rpomMagsaHCbKoi BiiHM MiX TliBHiYHMMYK Ta TliBOeHHUMK WTatamu GinoronoBuii opnaH,
akoro 3Banu «Ctapun Enb» (tak Hasueanu npesuvgeHta CLUA Aspaama JliHkonbHa),
NMPONLLOB 3 Biicbkamu [MiBHIYHMX LWITATIB yCto BiHY. BiH nonto6nsiB BiNCbKOBI OPKECTPW i
HaCBWCTYBaB, KONMM BUKOHYBanu BiicbkoBi mapli. Libomy ntaxy B CLUA noctaBneHo
nam’'saTHYK.

* JlacTiBOK BBakatoTb YyJOBUMU CUHONTUKAMW. Y COHSIYHY NOroAy BOHM NidinMaroTbCs
BMCOKO B MOBITPSA, OCKIiNbKMA AOPiOHI KOMaxm NigXOnmoTbCsa BUCXIGHUMKU MOTOKaMMU
TENnnoro NoBiTPs | 3aHOCATLCA Y BEPXHI LWapw NOBITPS. Konu X nepen, rpo3oo Yv SOLLEM
MOBITPS HACUYYETLCS BOASHOK NMapoto, TO KOMaxW, siki HAMOKatTb, NiTalTb bnvxye Ao
3emni. 3a KOMaxamu CryckalTbCs Onvxde OO 3eMri i NacTiBKM, ki NPOJOBXYHOTb
MONIOBaHHS i B AOLLIOBY noroay.

» 0aTnn po3noBOyloTb KOpY AepeB, NULIE 3apaXeHuX LUKIANUBUMK BUOAMM KOMaX.
Tomy cnign AigNbHOCTI LMX NTaxiB € CUrHarioM TOrO, WO AEPEBO ypaXeHe LUKIHUKaMU.

* B 0XOpOHi NTaxiB Banuea porb HANEeXuTb He NuLLe AepXXaBHUM yCTaHOBaM, arne i
rpoMafcbkMM opraHisauism. B YkpaiHi HanbinbLuow 3 TakMx opraHisauii € Tosapucteo
OXOPOHW Ta BMBYEHHA NTaxiB Npy AkageMii HayK BULLIOI LLKOMKW, sike TICHO criBnpawtoe 3
kadpegpoto 3oonorii KniBCbKoro HauioHanbHOro yHiBepcuteTy iMmeHi Tapaca LLeByeHka.
Cepepn uneHiB LbOro ToBapucTea HanbinbLLUe LIKOMsAPIB.
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§23. CCABLL: 3ATAABHA XAPAKTEPUCTUKA ﬂ

NMPAKTUYHA POBOTA 2

Tema: BusiBneHHs npuknagis npuctocyBaHb 4O CMOCOBY XUTTHA Y NTaxis.

MeTta: HaBuntnca posnizHaBaTti NTaxiB pi3HUX EKONOriYHUX FPYyN Ta iXHi OCHOBHI O3HaKW.

O6napgHaHHsA, maTepianu Ta o6’ekTK JOChIMAXKEHHA: onyaana ntaxis, dotorpadii, ma-
NIOHKM, BigeomMarepianu.

Xig po6oTtun

1. PoarnaHete mantoHku, oTto, onyaana ntaxis, 3anpornoHOBaHUX yUYUTENEM.

2. 3BepHiTb yBary Ha dopMy A3b006a; JOBXUHY LWKi; hopMy Tynyba; OOBXKUHY Kpun;
OOBXMHY KiHLIBOK; KifbKICTb ManbLiB, X pO3MiLLIEHHS.

3. OxapakTepusyiTe nTaxis, PO3MNOLIMMBLLN iX HA €KOMNOrYHI Fpynn: NTaxy BO4OWM, NTaxu
nicie, NTaxu crenis.

4. 3pobiTb BUCHOBKM Npo ocobnuneocTi ByaoBu Tina nTaxiB pPi3HMX eKOMOriYHMX rpyn K
NPUCTOCYBaHHS 4O YMOB iCHYBaHHSI.

§23. CCABIII:
3ATAJIbHA XAPARTEPUCTHUERA

MpurapanTe, sIKi 03HAKN 30BHILLIHBOI Ta BHYTPIWHbOI Oy40BU NpUTaMaHHi penTunism.
LLlo Take TENNOKPOBHICTL? Y SIKMX TBApWH BOHA 3'ABUNAach?

BusHava/IbHOIO 03HAKOIO CCABI[iB € BUTOJOBYBAHHS CBOIX MaJIIT MOJIOKOM,
sAKe BUPOOJIAITL 0co0uBi MoIouHI 3amo3u. CcaBIgM OpUTAMaHHUIN BUCOKUI
pPiBeHBb PO3BUTKY HEPBOBOI CHUCTEMM, 30KPeMa I'0OJIOBHOTO MO3KY. Ile 3ymoBII0€
CKJaIHy IMOBeMiHKY i mae iM 3Mory moOpe IIPHCTOCOBYBATHCH OO MiHJIMBUX
YMOB CepenoBHUIIA.

CcaBrii, AK i mraxm, — TeIJIOKPOBHI TBapuHu. TomMy TemmeparTypa iXHBOTO
Tijla IIeBHOIO Mipoi0 He 3aJIeKUTh BiJ 3MiH TeMIIepaTypu HaBKOJUIIHBOTO
cepenoBumia. 1li TBapuHM 3aceJWJiM OCHOBHI CepefoOBUINA KUTTA: HA3EMHO-
noBiTpsime, BogHe Ta r'pyHT. CcaBIli HOIIMpeHi IO BCiX KOHTHMHEHTAX HAIIIOl
IJIaHeTH, KpiM AHTapKTUIN.

Timo ccaBIiB cKJIamaeTbCs 3 TOJIOBU, TyJayba Ta XBOCTa, INHA 3a3BUYAM M0-
Ope BupaskeHa (mai. 146). fx i mmasynm, ccaBili MalOTh ABi mapu KiHITiBOK:
mepenHi Ta 3amHi. AJje, HA BiAMiHy Bij penTuiiii, KiHIIIBKM cCABI[iB po3TaIlIOBa-
Hi He 1o OOKax Tyayba, a IiJ, HUM, 3aBAAKU
YOMY TiJIO HMigifiMaeThbCcA Hal MOBEPXHEIO 3€MJIi.

Ha rosoBi ccaBIfiB MOXHA TOMIiTHUTHU BYIII-
Hi pakOBWMHU Ta BO0BHIIIHIA CJIYXOBUH IIPO-
xim. BymHi pakoBUHM PyXJUBiI @I gomomara-
IOTH Kpaillle BJIoBJoBaTH 3ByKu. Oui ccasiiis,
Ha BiAMiHY Bif iHIIMX Ha3eMHUX XPeOeTHUX
TBapWH, 3axXWIIEeHi JuIlle ABOMa MHOBiKaMu:
BEPXHBbOIO Ta HUIKHBOIO, a MUTOTJIMBa Iiepe-
TUHKA peayKoBaHa. PoT 0TOUyoOTH pyxomi
ryomn.

IIIkipa ccaBIiB AOCUTH eJIaCTHUUYHA 1 Mae

o - Mar. 146. 3osHiwHs 6ynosa ccas-
CKJIagHYy 6y,Z[OBy. VY Hili 3BUUaliHO I[Oﬁpe PO3-  pyga: 1 —ronosa; 2 — WwWus; 3 — Tyny6’
BUHEHI pisHi Tunm B3aJ03: IOTOBi, cajbHi, 4 — XBicT; 5 — napHi KiHLiBKK
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‘ TEMA 1 risHomariTHicTs TBAPUH

MoJiouHi, maxyui. IloToBi 3aso3u 6GepyThb
y4JacTb y peryJadilii temimepatrypu Tijga Ta
Y BUBEAEHHI NPOAYKTIB OOMiHY pEYOBUH.
Temmeparypa Tijla BHUMKYETHCA B3aBIAKU
BUITAPOBYBAHHIO TOTY 3 HOr0 IOBEPXHi, IO
lae 3MOT'y YHUKATHU HeperpiBaHHA. Buminen-
HA CAJBbHUX 3aJI03 3MAIIyIOTh BOJIOCCA Ta
IOBEPXHIO MIKipu, 3amodbiraroum iXHbOMY
3HOIIIYBAaHHIO TA HAMOKaHHIO.

3a [IOIIOMOr0I0 BHUIiJIEHb IMaXyuuX 3aJI03
0COOMHY OMHOTO BUJAY CIJIKYIOTHCA MiXK
c000I0 Ta MOMKYTh ITO3HAYATH IILISAX A0 THi3ma
Yy HOPU. BUIiIEHHAM MOJOYHUX B3aJI03 —
MOJIOKOM — CCAaBIIi BUTOJIOBYIOTH CBOIX MAJIAT.

Man. 147. Bibpvicy (1) Ha ronosi ccaBLs 3a paXyHOK BepPXHBOI'0O HIapy IWIKipu y

CCaBIIiB YTBOPIOIOThCA PisHi moximHi: Bo-
Joccs, Kirti, HirTi, KommTa, porm TOINo. BoJlocaHUII IIOKPUB CKJIALAETLCS
3 BOJIOCKiB pisHUX TumiB. € BOJOCKU TOBCTi Ta HPYKHI — ocmwbosi. Bouu
BUKOHYIOTh 3aXHCHY (DYHKIIiI0. IXHe 3a6apBIeHHS 3yMOBJEHE OCOGIMBHMIU
OapBHUKaMU — ImirmeHTamMu. KopoTKe i M’sKe IIyXoBe BOJIOCCA — Iie nid-
wepcmsa. BoHo yrpumye B cobi nmpomapok moBitps, 1o gae samory 3b6epiratu
TeIJIO Tija.

Ha meBHUX miisHKax Tijia ccaBIliB, IIepeBa’kKHO HA I'OJIOBi, € JOBri UyTJIUBi
BoJIocKU — @ibpucu (Majy. 147). BoHu BUKOHYIOTH (DYHKIIiI OpraHiB AOTHKY.
Y nmeaxkux BuAiB TBapuH (i’KakiB, fMK0OOpasiB TOI0O) BOJIOCCSA BUI03MiHUJIOCS
Ha TOJIKU, ITI0 BUKOHYIOTH (ByHKIIiI0 3axucty. Ilig mKipoio € miap XupoBoi
KJiTkoBuHU. BiH momomarae 30epiraTtu Temso Tijia, a TaKOK € 3alacoM IIO-
JKUBHUX PEUOBUH Ta AKepeoM BOAU, y pasi ii HecTaui y JOBKiJjIi.

HuxaioTh ccaBIli BUKJIOUHO aTMmochepHHUM ImoBiTpaAM. [[oOpe po3BuHeHi
JKYBaJIbHI M’s8UW, AKi PyXamTh HUIKHIO INejeny. ¥ AeAKHUX T'PyIl CCaBIiB
(HampuKJazm, y MaBIl) AoOpe pos3BUHEHI Mimiumi mM’s#3u, 3a HOIOMOIOI0 SIKUX
TBapUHU MOYKYTh BUPaKaTu Pi3Hi eMoIrii.

V¥V ccaBuiB 3y0u, 3ajie;KHO BiJi BUKOHYBaHUX (QYHKIil, nudepeHIiiioBani
Ha rpynum: pismi, ikga Ta KyTHi (Manx. 148). Pisui momomararoTh TBapuHaAM

1 3

Man. 148. Tunu 3y6iB: A — rpusyHa; b — xynHoi TBapuHu; B — xmxoro ccaBus (1 — KyTHi;
2 —ikna; 3 — pi3ui; 4 — xuxi 3you)
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§23. CCABLL: 3ATAABHA XAPAKTEPUCTUKA m

Man. 149. MNMposeu Typb0oTN NPO NOTOMCTBO (3 O0MOMO20t0 84UMENISI MPOKOMeHmydme ix)

3pisaTu iKYy, iKJa — BigpuBaTU IIMATKHU i2Ki Ta yTpuMyBaTu 3100m4. Bouu Ta-
KOJK CJIYTYIOTh s 3axucTy. KyTHI 3yOu MaioTh ILJIOCKY »KYBaJbHY IIOBEPXHIO,
ixHA QYHKIIA — mepeTUpPaHHA 1Ki.

¥V ccaBuiB moOpe poO3BUHEHI Pi3HiI opraHu UyTTs, OCOOJMBO 30pY, CAYXY,
HIOXY, a TaKOXK JTOTUKY, CMaKy Ta piBHoBaru. Hiox Kpaillie po3BUHEHUN y Ha-
3eMHUX TBapuH. Opranu cMaKy JOIIOMAaraloTh TBapWHAM PO3MIi3HABATH SKiCTh
i»ki Ta BimpisHATH icTiBHI 00’e¢KTHU Big HeicTiBHHUX.

Manara ccaBiliB HapomKyIOThLCSA N00Ope posBuHeHuMU. HoBoHapoOm:KeHi Mo-
JKYTh CAMOCTiMHO ccaTu MOJIOKO MaTepi. IleBHHII yac BOHH IIle IOTPEOYIOTh
TypOboTH 06aThKiB, AKi iX 00irpiBaroTh, roayiOThb, 3aXHINAIOTH, MOTJISIAIOTH i
HaBYalOTh 0araTboxX peueil, I[0 3TOAATHCSA B IOLAJBIIIOMY KUTTI (MaJ. 149).

Ilig yac 3apoaAKOBOTO PO3BUTKY B OiJIBIIIOCTI ccaBIliB y Tiji caMKu hopmy-
eTbcs naayenma, abo dumsaue micye. Ile TumuacoBuil opran, axkuil sabesrie-
yye 3B’A30K MiK opraHismom marepi Ta 3apomkom. Ilepion po3sBuUTKY 3apoika
BCEpPEINHI MaTePUHCHKOIO OPraHi3aMy Ma€e Ha3BY 6aAziMHicCMb.

Y KUTTi ccaBIiB cIIOCTepiraroTh TaKi CE30HHI ABUINA: IIEPioJ MiArOTOBKU
10 POSMHOKEHHS 1 POSMHOYKEHHS, Iepio/l BUTOJOBYBaHHSA MAaJIAT, Mepioa mij-
TOTOBKHU OO 3UMIiBJII Ta 3MMIiBJIsI. ¥ IIepioj IIiATOTOBKM OO 3WMMIiBJi ccCaBIIi mO-
CHUJIEHO »KUBJISATHCS, HAKOIMUUYYIOUN »KMUPOBi 3amacu. [leaki ccasiii (HanpukJan,
TPU3YHM) HAKOMUYYIOTh 1Ky B OCOOJIMBUX CXOBUIINAX (HOpax, AYILJIaX JEpeB).

3uMyIoTh ccaBIli mo-pisHOoMy. OZHI TBapMHU BIIAJAIOTh Y CILISYKY, iHIIL —
aKTUBHI mporarom yciel sumu. Cnaswuka — Ile CTAH CCaBIIiB, IO XapaKTepu-
3yeThCsA 3HMKEHHAM DPiBHA OOMiHY peuoBWH. ¥ Iieii mepion TBapuHU (AK-OT
Oypuil BeAMiAb) "KUBYTH 3a PAaXYHOK HAKONMUYEHUX ITOKUBHUX PEUYOBUH (Ha-
cammepeqn KupoBuX 3amaciB). CiiAuKa mae 3MOry IepeskMBaTHU Iepiogu He-
COPUATINBUX YMOB (BUCOKUX a00 HUBbKUX TEeMIepaTyp, HecTaui imki ToImo).

Ilicnsa 3umiBii 3a HACTAHHA CHPUATIVBUX YMOB aKTUBHICTH CCaBIiB 3pOC-
Ta€, i BOHW MOYMHAIOTH TOTYBATUCH 0 PO3MHOMKEHHS.
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‘ TEMA 1 risHomariTHicTs TBAPUH

/ Y3ATANNbHEHHA 3HAHb

v CcaBui — TennokpoBHi XxpebeTHi TBapUHW, AKi BUrOOOBYHOTb CBOIX ManaT Momo-
KOM; IXHi KiHLiBKM po3TalloBaHi nig Tynyoom; LWwkipa 6arata Ha 3anosu: noToB.i, canb-
Hi, MOFOYHI, Naxydi; NOXiAHMMW BEPXHBOrO Lapy LUKIpWU € BONOCCS, porun, konuta,
KirTi, HIrTi TOWWO.

\/,ElmxaroTb CCaBLii BUKITHOYHO aTMOCEPHMM MOBITPSIM; TeMnepaTtypa Tifla nocTirHa
i 3a3BMYaN He 3anNeXunTb Big TeMnepaTypy JOBKINNSA; [OOpe pO3BUHEHI PI3HOMaHITHI
opraHu 4yTTS.

\/y GinbLIOCTi ccaBLUiB POPMYETLCA NMaLeHTa, Yepes sKy 3apofdoK OTPUMYE Bif
opraHiamy MaTepi NOXMBHI PEYOBMHU Ta KUCEHb; MansiT BUrO40BYOTb MOSTOKOM.

w.» [EPEBIPTE 3[10BYTI 3HAHHA

1. Aki ocobnmBoCTi 30BHILHLOI BynoBM ccaBLIiB? 2. Aki cepefoBuLLa XUTTS 3ace-
nunu ccasui? 3. Aki DyHKUIT BUKOHY€E BONOCSHWI NOKPUB ccaBLiB? 4. Aki Tunm 3y6is
€ y ccaBuiB? HasgiTb ixHi yHkuii. 5. Lo Take nnaueHTa? Aki ii pyHKUiT? 6. Axe
SABMLLIE B XWTTI €SKMX CCaBLIB Mae Ha3By 3umMosa Criisiyka?

QO

.. OBIroBOPITb Y TPYNAX

HasBiTb pycu NpncTocoBaHOCTI CCaBLiB 4O Pi3HUX CEPefoBULL XUTTS.

r' ONS 0ONUTAMBUX | KMITAUBUX

1. Aki ocobnueocTi 6yaoBM ccaBLiB BiApi3HAOTL iX Big pentunin? 2. Lo cninbHoro
Ta BiAMIHHOIo B 3UMIiBJi NTaxiB i ccaBLiB?

§24. PI3BHOMAHITHICTDH CCABIIIB:
AUNEKJAIHI, CYMYACTI,
KOMAXOITHI, PYKOKPHUJII

MpurapanTe, sika 6ygoBa anus NTaxiB. AKMX TBApWH BiGHOCATb 00 AnUeknagHux? Aki
NPUCTOCYBaHHA AN NONbOTy € B NTaxiB? HAka 6ygosa 3y6iB y ccaBLiB?

Bu B:ke 3HaeTe, 1110 ccaBIli HAPOMKYIOTH ITIJIKOM C(hOPMOBAHUX MAJIAT, STKi
OTPUMYBaJIM TOKWBHI PEUOBWHU TIiJ yac mepeOyBaHHA B OpraHidami marepi
yepes ILIAIEHTY. AJle cepel HUX € i ANIeKJIagHi.

AKI CCABIII BIJIKJIATAIOTE ANIIA? iinexaamHi ccaBlli HaleXaTh 10
oco0auBOl rpynu — mepmo3BipiB. lle HeBesmka rpyma ccaBI[iB, IOIIUPEHUX
B ABcrpasii Ta Ha posrammoBaHux mob6ausy Hei octpoBax (Tacmamis, Hosa
I'sines). Ilomi6bHO M0 TIa3yHIB MePIO3Bipi PO3MHOMKYIOTHCS, BiAKJIaZarouu
AUNA. Y HUX HeMae ILTaneHTu. JucjaeHHi ApiOHI IPOTOKM MOJOYHHX 3aJI03
BiIKpMBAIOTHCA OPSAMO Ha IIOBEPXHIO Tijsia TBapmHHU. [IuTMHUaTa BJIM3YIOTH
MOJIOKO, IO BUCTyIae Ha ITKipi. [0 mepIimo3BipiB HaeKaTh EXUIHU Ta Kad-
KO0ZI3500.

€xuodnu (mas. 150, 1) — mazemHi puiiHi TBapuHM, 1110 YKUBYTH y HOpPax. 30BHi
BOHU HaraAyioTh 1KaKiB, OCKiJIbKU IXHE TiJIO BKPUTE YKOPCTKUMM TOJKaAMU —
BUIO3MiHeHUMHU BoJocKamu. Ilim romxkamm pocrte mrepcthb. Ilepemua uvacTmHa
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§24. PIBHOMAHITHICTb CCABLLB: SMLEEKAAAHI, CYMYACTI, KOMAXOIAHI, PYKOKPUAI m

Man. 150. MNepwosBipi: 1 — exngHa; 2 — ka4koa3bob

MOPJM BHUIOBKEHA Y CBOEPiIAHIIT X000TOK. vKUBIATHCSI 0e3xpeldeTHNMU, AKUX
Io0yBalOTh 3a JOIIOMOTOIO JTOBIOTO KJIEMKOr0 sA3MKa 3 TOBIIL I'PYHTY, IIiJ KaMiH-
HAM, y Mypalraukax Toimo. CaMKa eXUIHU BiIKJIagae ogHe Aille, SKe BUHOIIYE
B IIKipHIi# cyMIli HA YepeBHOMY OOIIi.

Kauko03v06 (man. 150, 2) Beme mamiBBomumii croci6 sxuTts. Ilomupenmii
B ABcrpasnii ta B Tacmawnii. Moro Tiso BKpuTe T'yCTHM, 3KOPCTKUM XYTPOM,
AKe Mail)ke He HamMokae y Boai. Kaukoaspo0 mae crurrornenuii xBict. ITaabiri
KiHIIiBOK 3’€qHAHi IIJ1aBAJbHOIO IIEPETHHKOIO, 3aBAAKHU I[LOMY TBapuHa mo0pe
miaBae. Ha 1mesenax posTaloBaHi porosi woxJjm, I[0 HAragyioOTh A3b00 ryce-
nomioHux. Kaukoasro0 :KUBUTHCA 0e3XpedeTHUMI TBApUHAMU, SKUX NO0YBae
3 JHa BOJONM, HPOIIIMKYIOUM BOAY A3b00OM, IIOAiIOHO M0 Kauok. Kaukom3nrob
BiKJIafla€ Ta BUCHUAKYE 3Me0iJIbIIIOT0 ABA ANIA.

CcaBI1iB, IKi HAPOIKYIOTh KMBUX MAJIAT, BITHOCATH OO CIPaBKHIX 3BipiB.
Aurne cepen HUX € TaKi, y AKUX IIalleHTa abo BimcyTHsA, abo Hepo3BuHeHa. Ile
cymuacmi ccasyi.

AKI CCABIII HAJIEKATDH 10 CYMYACTMX? CaMKu CyMYaCcTUX CCaB-
IiB 3a3BuuYail MalOTh IIKipHY CYMKYy Ha uepeBi (3BiAKu i IMOXOAUTHL Has3Ba
rpynm), KyAW BifKPUBAIOTHCA IMIPOTOKUW MOJIOUHUMX 3as03. IlepeBarkHA 0ijb-
mIicTh cymuyactux nommupena B ABcrpaJii ta Hosiii I'Binei. IleBHi Bugu cym-
yacTux KuUBYTh y IliBmenuiit Amepuii it juite oxuH Buj (HiBHiYHOaMepu-
KaHChbKHUII oIocyM) TpamaseThbesa B IliBHiunii Amepurni. Bararo cymuacrux
€ HaseMHUMU! TBapuHaMu (HAIIPUKJIAL, KEHTYPY, CyMUYacTi TYIIKAaHUYUKN)
abo KUBYTH Ha JAepeBax (cymMyacTuii BeAMigb, abo KoaJia, cymMuacra JeTsd-
ra TOINO), MesdKi moB’s3aHiI 3 BomoiimMaMu (BOAAHHIT omocyM) abo KHUBYTh
mig semuiero (HampukJjan:, cymuyacTuii Kpit). Cepen cymMuyacTux € KOMaxoigHi,
XUKI UM POCJTUHOINHI BUAHU.

Amepukancoki onocymu (Man. 151, 1) — memkani Jyicis. MaiooTb goBruit
IMYOKWHA XBicT, SKUHA BUKOPMCTOBYIOTH IIif Uac JiasiHHsS IIO0 JepeBax. +Hus-
JSATBCA IPU3YHAMU, IPIOHUMU OTaxaMu Ta IXHiMU ARIAMNT, KOMaxaMu, PeIT-
KaMu TBapuH, rpubamm, pocanHamMu. AKTUBHI IepeBakHO BHOUYI. JIrogm cio-
JKMBAIOTh y 13Ky M’ fCO OIOCYMiB, a TaKOYX BUKOPUCTOBYIOTh IXHE XYyTPO.

Keneypy (man. 151, 2) — TpaBoigHi TBapuHM, 34aTHI IepecyBaTucsa cTpub-
KaMu 1o 1,5 M 3aBIOBXKKH. IXHI mepefHi KiHIIiBKE KOPOTKi, mpore 3amHi KiH-
IiBKU Ta XBicT posBuHEHI n00pe. Kenrypy smaTHi posBuBaTy MIBUAKICTE 10 50 KM
3a ronuHy. Bim BoporiB saxuiiarmThbCsd, CIIHPAOYMCh HA XBicT 1 3aBmarmoum
CUJIBHUX yJapiB 3aJHiMM KiHI[iBKaMMU.
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‘ TEMA 1 risHomariTHicTs TBAPUH

Man. 151. CymyacTi: 1 — amepukaHCbKniA OMOCyM; 2 — KeHrypy; 3 — koana

Koana, a6o cymuacmuii 6edmids (man. 151, 3), memkae y IliBgenniit As-
cTpaJii i 30BHI Haramye irpalrkoBOTO ILIIOIIIEBOTO Beamenuka. 1li TBapuHH
AKTUBHI BHOYI, JKMUBJIATHCA JUCTKAMH Ta MOJIOAMMH MaroHaM! MHEeBHUX BU-
IiB eBKaminTy. Ha mouaTKy MUHYJIOTO CTOpiuus Ieii Bum mepeOyBaB Ha MeKi
3HUKHEHHS, 1 JUIle 3aBAAKYW €HEePriHUM 3axXoJaM ypAAYy Ta I'POMaJChbKOCTi
Ascrpautii fioro Baajgocs BpATYBaTH.

CcaB1iB, y aAKkux noOpe PO3BHHEHA IJIAIIEHTA, BiAHOCATHL 0 NaayeHmap-
Hux. Po3rissHEMO OCHOBHI rpynu Iiux TBapwH.

AKI CCABIII HAJIEFHATE 10 KOMAXOITHNX? Ile iskaku, KpoTHu, 3eM-
Jepuiiku Ta 6araro iHIIMX. IxHI 3y0u Maii’ke HOAIOHI 3a OyZOBOIO, OCKIIBKU
3100uy (ImepeBaskHO PisHi 6e3xpebeTHI TBapMHU, 3BiIKM U IIOXOAUTH Ha3Ba ITiel
rpyInu) BOHU 3aKOBTYIOTH IIiJiKOoM. KoMaxoimHi 3acenunm pisHi cepemoBuIia
JKUTTSA: Ha3eMHe, I'PYHTOBE, BOJHE.

I)kaku BKpUTi roJKaMu — BHUEO3MiHEHMMH BOJIOCKaMH. Y pasi Hebeslmexu
BOHU B3TOPTAIOTHCA B KOJIOUUIN KJIYOOK 3aBAAKH A00pe PO3BMHEHUM ITiIIIKip-
HUM M’s3aM. 3BUYANHO IKAKM aKTHUBHI BHOYI. Y3MMKY BIAAalOTh Y CILISYKY.
B Vkpaini nommupeni nBa Bugu iscakis: eeponetcvruil (Man. 152, 1) ra ByxaTuii.

KpoTu — TUIIOBi MeIKaHIIi I'PYHTY, IIPUCTOCOBAHI /10 JKUTTS B HOpax. ¥ 3B SA3BKY
3 PUIOYUM CIIOCOOOM KHUTTSA BOHU MAalOTh KOMHOAKTHY (OPMY Tija, KOHaJbHi
mepenHi KiHIIBKU y (POPMi MIMPOKUX KOPOTEHBKUX JIOMATOK, IIIiJIbHE XYTPO.
Oprauu 30py po3BUHEHi cJaa0K0, YacTO CXOBaHI miJ cKaaaxamu mKipu. IIpore
HIOX 1 cyx mysxe ToHKi. B Ykpaini nommpenuii kpim esponeiicorxuil (Man. 152, 2).

Man. 152. KomaxoigHi: 1 — >kak eBPONENCbKNI; 2 — KPIiT EBPONENCHKNIA; 3 — XOXyns 3BUYaiiHa
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§24. PIBHOMAHITHICTb CCABLLB: SMLEEKAAAHI, CYMYACTI, KOMAXOIAHI, PYKOKPUAI E

Xoxyna 3eunaiina (man. 152, 3) — pigxicuuil
3Bip, AKOro 3aHeceHo 10 YepBoHOI KHUTHU YKpa-
inm Ta Misxkaaponguoi YepBouoi kuuru. B Ykpa-
1HI XOXyJaa 3pigKa TpaIJIAE€ThCSA HA TEPUTOPii
Cymcbroi Ta Jlyramcbkoi obiaacreii. Xoxyuis
BeJle HAIIiBBOOHUM CHOCIO KHTTA, Mae MixK
NaJbIAMU IIJaBaJbHI IIEPEeTUHKH.

AKI CCABIII 3SHIATHI OO ITOJIBOTY? Py-
KOKPWJIL — €IWHa cepejl CCABIiB rpymna, MpHU-
CTOCOBAaHA OO AKTHUBHOTO MOJIBOTY. ¥ HUX BiJ
BEePXIBKM APYTOro majblid MepefHiX KiHIiBOK
IO XBOCTa B3MIOBXK TyJy0a TATHETHbCSA CKJAAKa IMKipu, IO CJAYTrye KPUJIOM.
ITanbii mepenuboi KiHIIBKE (KPiM BiJIbHOT'O IIEPIIIOT0) 3HAYHO BUAOBIKEHI.
ITomi6HO MmO TTaxiB, Y PYKOKPUIUX € KiJb Ta mobpe po3BWHEHI rpyaHi M’A3W,
AKi 3a0e3IIeUy0Th PyXU KPpuJj. PYKOKpui 31e0i/IbIIIOr0 BeAyTh HiUYHUHA CIIOCi0
KUTTSA. 3ip Y HEX PO3BUMHEHHUI IIOTaHO, IIPOTE CAYX AysKe TOHKui. OpieHTy-
IOThCA IIiJl Yac IOJBOTY Ta 3M00yBalOTh 12Ky PYKOKPHMJIi 3a3BUYAll 3a HOIIOMO-
roio exonokayii. lle 3gaTHicTh BUPOOIATH 3BYKOBiI CUTHAJIU BUCOKOI YaCTOTU
i cupuiiMmaTu 3BYKM, BiZOUTi Bij mepemrkon. ¥ AeHb IIi TBAPUHU XOBAIOThCA Ha
ropuiax, y gAyijax i rmeuepax.

IlepeBaskHa KiJbKiCTh BUIIB PYKOKPHJINX HAJIEKUTDL N0 Kaxcanie. B YKpaini
normupeHi nidkoeonocu (Mmasi. 153), BeuipHMITi, HIYHUIT, HETOIUPi, JOBrOKPUI
3BUYAHUI TOIo. JKUBIATHECA BOHM KOMaXaMll, TOMY € KOPUCHUMMU JJIsI JIIOIU-
HU TBapumHaMM. YacTuHAa BUAIB Y3UMKY BIIaJa€ y CILIAYKY, YaCTHHA — MIirpye.

Man. 153. TNigkoBoHic

/ Y3ArAllbHEHHA 3HAHb

\/I'Iepmossipi PO3MHOXYIOTbCS, BigKknagatoum anus. Y cymyacTux nnaueHTa cnab-
KO po3BMHeHa abo B3arani BiACYTHSA; MansiT BOHU AOHOLLYIOTb Yy CyML, Kyaun Biakpu-
BalOTbCH MPOTOKN MOSOYHNX 3anos.

[nsa komaxoigHNX xapakTepHo: NepeaHs YacTUHA rorioBMU BUOOBXEHA B KOPOTKUI
X060TOK, yci 3ybu Mamxke nogibHi oanH 4o ogHoro 3a 6yaoBoto.

Pykokpuni 3aaTHi 40 aKTUBHOIO MOMbOTY; TXHi NePeaHi KiHLiBKM NepeTBopuimcs
Ha kpuna; fobpe po3BMHEHWN Kinb i rpyAHa MyckynaTypa. M Bnactusa exonokaduis.

< > DNEPEBIPTE 3106YTI 3HAHHS

1. Yum Bigpi3HAIOTLCA NpeacTaBHMKN NEPLLO3BIPIB i cnpaBxHix 3Bipie? 2. [le nowwu-
peHi cymyacTi ccaBui? Aki 03Haku iM nputamaHHi? 3. Aki xapakTepHi pucu Komaxo-
ioHNX? 4. AKi NpeACcTaBHMKN PYKOKPUITMX MELLKaoTb B YKpaiHi?

QO

.. OBroBOPITb Y TPYNAX
LLlo cninbHOro Ta BiAMIHHOIO Yy NPUCTOCYBaHHI A0 MNOMbOTY B PYKOKPUUX i NTaxis?
r ONA 0ONUTANBUX | KMITIUBUX

Cepe cymyacTux ccaBuiB € barato BMaiB, siki 3a 6yqoBoto Ta CnocoboM XUTTS Haragy-
t0Tb MEBHI BUAW MaleHTapHUX CCaBLIB, HANPWKNaa CymyacTi KyHULi Ta 3BUYalHi KyHUW-
L, CyM4acTi KpOTU Ta 3BMYaHI KPOTU. YMM MOXHA NOACHUTU TakKy NOAIOHICTb TBAPUH,
SIKi HACENATb Pi3Hi KOHTUHEHTN Ta HaNeXxaTb 40 PI3HWX CUCTEMAaTUYHKX rpyn?

103



‘ TEMA 1 risHomariTHicTs TBAPUH

§25. PISBHOMAHITHICTDH CCABIIIB:
I'PU3YHHU, 3SAUITEIIOAIGHI, KOITUTHI

MpurapganTe, ski TMNK 3y6iB XapakTepHi Ans ccabLiB.

T'pusynu Ta safinenogiOHi KUBJISATHCS IIePEBAKHO POCINHHOIO I»Kero. Bouu
MalOTh BEeJUKi Ta rocTpi pismi Ta KyTHi 3y0U 3 IJIOCKOIO KYBaJIbHOIO TTOBEPX-
Helo, iKJa BimcyTHi.

AKI OBHAKU ITPUTAMAHHI IIPEJCTABHUKAM T'PU3YHIB? I'puay-
HU — npiOHi Ta cepenHi 3a posmipamu TBapuHU. [lomupeHi Ha PisSHUX KOHTHUHEH-
Tax, BeIyTh Ha3eMHUI, MiA3eMHUI, JepeBHUIN UYMW HAIIBBOAHUI CIIOCIO KUTTS.
I1i TBapuHM XapaKkTepU3yOTHCA HAABHICTIO YOTUPHOX PisIiB (IO ABa HA KOKHIN
mieseri) (auB. majs. 148, 1). Pismi BKputi emasurio Jjuire cuepeny, TOMY BOHU
CTOUYIOTBCS 3 TOr0 OOKY, /e eMaJli HeMae€, i MOCTiHO 3aJUINAal0ThCA TOCTPUMU.

Binka 3suuaina (man. 154, 1) — Bigzomuii yciMm MerkaHeIs Jicis i sicomap-
kiB. JKuBe B mymiaax mepeB um y THi3max, sIKi BJIAINITOBYE Ha aepeBax. JKuBUTE-
cd HACIiHHAM XBOMHUX, I'pmOaMM Ta STOJaMM, a TAKOMK AIipKaMU, SHISTMNI
nraxiB i mrameHaTaMu, OPiOHMMHU TpusyHamMu Toiro. Ilepen smMOBHM Imepio-
JIOM 3allaca€ HACiHHS i MJIOAW POCJUH, CIIPUSIOUN IXHBOMY PO3IIOBCIOYKEHHIO.

Bobep esponeiicokuti (man. 154, 2) Beme HamiBBOZHUIT €IOCi6 KUTTH, 3a-
cendApUYn Oeperu HeBeJUKUX PivoK, o3ep Toirno. CIamlneHuit i posmmupenuni
XBicT 1MMX TBapWH Jomomarae IjaBaTé y Bomi. JKuByTh 600pM KoOJIOHisSMH,
OyayIOTh XapaKTepHi «000poBi XaTUHKM». ¥ BOAOIMAaxX 3 HEIOCTIMHUM piBHEM
BOAM 0OOpPU BJIAIIITOBYIOTH I'pebsi. Tak BOHM MiATPUMYIOTH ITOCTiHHUN PiBEeHB
BOIM B 3araTax, 3amobiraiouu OCyIIIeHHIO CBOIX OCeJIeHb.

Haituuciennimnia rpyna — MUIIONOgiOHI rpusynu. /[0 HUX HaJIeXKaTh MUIIIL
(xaTHs, JicoBa TOIO), maoKu (cipuit i yopHUit), XoM’AKU, WOJiBKU. Ilpu
IMbOMY MUIIIA XaTHA Ta ABa BUAUW IAIIOKIiB IPUCTOCYBAJINCA OO0 KUTTA B OCe-
JAX JIOOUHU Ta Mo0au3y HuxX. TaM BOHH 3HAXOOATh ONTHMAJILHI YMOBU IJIs
EKUTTSA. OcesIAIUnCh y JKUTJII JIOUHNA, MUIIA XaTHA Ta HAIIOKU 3HUIYIOTH i
IICYIOTh Xap4YOBi IPOAYKTH.

Xowm’axu (36uuatinuil ta cipuit) (man. 154, 3) maioTb 00’eMHi 3amtivuni mir-
KU, 3a JOIIOMOTOI0 AKWX MHEPEHOCATH 1KYy OO CBOTO JKUTJA. ¥ CHCTEMi XOHIiB
XOM’AKH BJIAIITOBYIOTh KOMOPH, ¥ AKUX 3amacaoTh 10 30 Kr )i (3epHa, Kap-
TOILIi, MOPKBIH).

Cninaxu (mMan. 154, 4) BemyTh Imig3eMHHI CIIOCI0 KUTTsI, CTBOPIOIOUMN B
IPYHTI CKJIAIHY CHCTEMY XOXiB. I DYHT PHIOTH 3a JOIOMOrOIO pi3IiB, a BU-
IIITOBXYIOTH 0T0 3 HOPY Ha30BHi roJioBoto. IlifzeMHMiT cIIociO KUTTSA TO3HAUMB-

Marn. 154. TpuayHu: 1 — Ginka 3Bu4aiiHa; 2 — 606ep eBPONENCHKNI; 3 — XOM'SIK 3BUYaHUIA; 4 — criinak
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§25. PIBHOMAHITHICTb CCABLLB: TPU3YHW, SAVLIENOAIBHI, KOMATHI m

Ccd Ha 30BHINTHBOMY BUTIJISAAl IMUX TBAPUH: CJMaKM;
He MAalOTh BYIIHHX PaAKOBWH, MAJEeHBbKi oui cxoBani
i IMKiporo, KOPOTKUM i TyCTUI BOJIOCAHUI ITOKPUB.
JKuBnsarbea ciimaky miA3eMHUMHN YaCTUHAMU POC-
JWH, 3amacaoum XKy y C¢BOiX xomax. Yci BuAau CJIi-
nakiB ¢gayum YKpainu (mimmaHuii, OYKOBUHCBHKHII,
HoIiMbChbKUI Ta 0i103y0uii) mMoTPedyITh OXOPOHM.
IIprunHOIO 3MEHIIIeHHSA YMCEeJbHOCTI IMX TBApPHUH €
rocIolapchbKa AiAJbHICTh JIOAWHU: 00POOITOK I'DYyH-
Ty, BHECEHHSA OTPYTOXiMiKaTiB TOIIO.

3A SKUMM O3HAKAMU BAWIIEIIOOIBHI
BIIPISHAIOTHLCSA BII I'PU3YHIB? Bixg rpusyHis
3alinenonibHi BiApisHAOTHCA HaABHICTIO ABOX IIap
pisiiB Ha BepxHiil mieserni (3amicTh oxmHiel mapu y
rpusyHiB). [lo 111X TBapWH HaJIeKaTh, 30KpeMa, 3amIri
Ta KpoJii. 3aiili MaloTh BUAOBMKEHI 3amHi KiHIiBKHU
Ta ByHmIHi pakoBuHu. He puioTs Hip, a BiANOYWBAIOTE Mas. 155. 3aiiuenomibHi: 1 —
OpAMO Ha I'pyHTi. BenyTs mepeBakHO HiUuHMI coci®  3aeub Cipuid; 2 — Kpinb AMKUIA
JKUTTA. SBUUAWHUM BUJIOM [IJIsI HAIIOl KpaiHu € 3a-
eyv cipuil, abo pycax (man. 155, 1). Yrikatoum Bim XmixakiB, 3aemb-pycak
3IaTHUHA PO3BUBATHU IMBUAKICTH 10 50 KM HaA TrOIUHY.

Kpomi BigpisusioThca Big 3aiilliB KOPOTINMME Ta IIUPIIMMMA BYyXaMH, IXHi
3aaHi Janu Ta xBicT Takoxx Koporiri. Kpiae dukud (masn. 155, 2) :xuBe B HO-
pax, OCeJsEThCA MEePeBaKHO KOJOHisAMU. JltonnHa IpupydYmia TUKOT0 KPOJs i
BuBeJsia OaraTto ioro mopin. Oco0JauBO I[iHYETHCS CPiOJIACTO-Cipe XyTPO KPOJiB
TOPOAU INMUHININIA. AHTOPCHKOTO KPOJIs, JOBXKHUHA IIIepPCTi AKOTO0 cArae 12 cM,
PO3BOIATH 3apanu IimHOro myXy (mimimepcts). ITopony 6inuii BeaeTeHb pPO3-
BOIATH 3apangu M’sca.

AKI OBHAKUN XAPAKTEPU3YIOTH KOITUTHUX CCABIIIB? ¥V pamioni
KONMTHUX CCaBI[iB, TAK CaMO SK 1 IPU3YyHIB Ta 3alIlenomiOHuX, IepeBakac
pocauHHA i3ka. ToMy B IIMX TBapWH N00pe PO3BUHEHI Pi3lli Ta KyTHi 3y0m, SAKi Ma-
IOTh CKJIAAUYACTy IIOBEPXHIO i CAYTYIOTH IJIs IIepeTUpaHus I:ki (nuB. mai. 148, 2).
KomurHi sgaTHi 1o mBuaKoro 6iry, cumpamodnuchk Ha
HajbIli, YKPUTi poroBuMu Konuramu. Cepen KOIUTHUX
PO3PiBHAIOTH HEIMIAPHOKOIUTHUX 1 MAPHOKOIUTHUX.

©® HenapHoKonmuTHi 00’€IHYIOTH BEJIUKUX TBAPUH
3 HEHmapHUM YKCJIOM PO3BUHEHWX HaJbIiB (0AUH
abo Tpu) Ha KiHmiBKax. Yci iHmri maaeii abo Hemxo-
posBuHeHi, abo BimcyTui. Hanmpukiaan, ogue po3Bu-
HeHUH I1ajenb MaloTh KOHi, 3e0pH, BicaIOKU. 3 TUKUX
KOHell 1o Hammx 4aciB 36epirca snure kinws Ilpokce-
éanvcvrozo (man. 156, 1). Panimre Binm O0yB momiu-
penuii y cremax Ilenrpanbpuoi Asii. Huai memikae
JIUIlle Ha 3al0OBifHUX TepuUTopiax. Bausbkuil poguyu
KOHEW — KyJaH — HOOIIUPEHUN y NeAKUX IYyCTeJb-
HUX i HamiBmycTeJabHUX perioHax Azii. B Vkpaimi
KyJIaHiB yTPUMYIOTH Ha ocTpoBi Bipiouwuii B A30B-

" > : " Man. 156. HenapHokonuTHi:
cbkoMmy Mopi. Ileit Bun 3aHeceHO A0 MisKHApOZHOI 1 — kiHb [lpeBaNbCbKOrO;

YepBOHOI KHUTH. 2 — HOCOpIr YOpHMi
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‘ TEMA 1 risHomariTHicTs TBAPUH

i : _}L"" o Hocopozu (man. 156, 2) — HeumcyieHHa Tpyma

TBapWH 3 TPUIIAJIUMU KiHIiBKAMU Ta T'OJIOI0 TOB-
croro mKipow. Ha sobHMx KicTkax posTamioBaHi
onuH um aBa poru. [lomwuperni B Adppuri ta ITis-
neaHo-Cximmini Asii. Yci Buamu HOCOPOriB 3aHe-
ceno no Miskrapomuaoi UepBoHOI KHUTH.

® [IpeacTaBHMKY MAPHOKOMUTHUX MalOTh map-
He YHMCJIO PO3BUHEHUX MAaJIbIIiB Ha KiHIIiBKax (aBa
abo uoTupu). 3ajie;KHO BiJ ocobimBocTeil OyI0BU
TPABHOI CUCTEMU iX HMOMIJNIAIOTH HA KYUHUX 1 He-
KYHUHUX.

Jo HEXXYWHUX MTapHOKOTUTHUX HAJIEKATh CBU-
Hi Ta GeremoTu. Ha ixHiX KiHIIiBKax po3BUHEHI
mo yotupu naabiti. Juka céunsa, abo kaban (Man. 157), — Bceigua tBapuna. [[nsa
Hel XapaKTepHa BUJOB/KeHA MOpPa 3 IT030aBIEHUM BOJIOCCS «II’ITAKOM» HABKOJIO
Hi3mpiB. 3a WOro AOTOMOTOI0 TBAPWHU PUIOTH I'PYHT y MOIMyKax iKi. ¥ camiriB
no0pe PO3BUHEHI iKJa, AKi COyryooTh HaAililHMM 3aXMCTOM Bif BoporiB. Tiso
TBAapUHU BKPUBAE KOPCTKA IMETHUHA, IO 3aXWUIMA€ IMKipy Bifl MOIMIKOMKEHb.
B Vkpaiui kabaH Melrkae y BOJOTUX Jicax (IlepeBaskHO Ay0OBUX i OYKOBUX),
yarapHEuKax. [[MKa CBUHA — IIPEJOK CBifCHKOI CBWHIi, AKY PO3BOAATH 3apajau
Mm’sca, caja Ta MIKypH. BaKiamBy pojb KabaHM BimirparmoTh y »KHUTTi Jicis:
JKUBJIAYNCH IPYHTOBUMH KOMaXaMu, I[i TBAPUHU 3HUNIYIOTH 3HAUHY KiJTbKiCTh
MKiTHUKIB (30KpeMa, JUUMHOK XPYIiB). Putoun, KabaHu 3aKOMYIOTH IIJIOAU
Ta HACiHHSA JepeB y Tau0 I'PYHTY, UMM CIIPUSIOTH BiHOBJIEHHIO JiciB.

Beremor, abo rimomoram, Beje HamiBBOAHM!II cIoci® xuTTs. Mae TOBCTY
MIKipy, AKa moTpedye MOCTIHHOTO 3BOI0KeHHA. BeremoTu mormupeni B IleHTpas-
Hit Ta CximHilt Adpuili, mepeBa:kKHO B HAITIOHAJBHUX IIapKaX i 3aOBiTHUKAX.

JKyiiHi mapHOKONIUTHI XapaKTepua3yIOThCSA CTPYHKUMHU KiHIIiBKaMU Ta 0C00-
JIUBOIO OyZOBOIO IIIYHKA. BOHU »KUBJIATHCSA POCIMHHOIO 13Kei0, AKY 3Pi3yIOTh
3a ITOIIOMOTOI0 Pi3IliB. ¥ POTOBiH MOPOKHUHI I3Ka 3BOJIOMKYETHCS CINHOIO, AKa
MiCTUTBH TPaBHI COKM i IepesKOBYEThCS 3a JHOMOMOTOI0 KYTHiX 3y6iB. [lo Kyii-
HUX HaJeXXaTb OJIeHi, Ko3Jyu, Oapanu, OuKu, *Kupadu Ta immi. Ha#ibiabmimit
TIPeJCTaBHUK OJIEHIB — /10Cb — MAa€ [IOBTi KiHIiBKM, BEJIMKY TOJIOBY Ta IMINPOKi
poru (may. 158, 1). B YkpaiHi Tako:K TpamasieTbCcs KO3YJIs €BpoIleiichbKa Ta
arksgimarmsoBanuii 3i Cximuoi Asii naamucmuil onens (man. 158, 2). Taxky Ha-
3By BHUJ [IicTaB uepes IJIAMUCTe 3a0apBJIEHHS IIIEPCTi.

Man. 157. duka cBuHS

Man. 158. XXynHi napHokonuTHi: 1 — NoCb; 2 — NAAMUCTUIA OneHb; 3 — 3y6p
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§26. PIBHOMAHITHICTb CCABLLIB: XVXKI, KUTOMOAIBHI E

Ha Bigminy Big oseHiB, umi KiCTKOBi porm ImopiuHo 3aMiHIOIOTHLCHA, iHIITI
IpPeACTaBHUKH KYNHUX MAOTh HOPOYKHUCTI HeposraayskeHi poru. Bonu yTBo-
peHi poroBUMHu UOXJIAMH, PO3TAIlIOBAHMMM Ha BHPOCTax KicTokK uepema. Taki
POTrM POCTYTH YIIPOAOBIK YChOI'o »KUTTA. Halibinbini posmipu cepens mopoxHuc-
TOPOTUX MAIOTh OMKH. Y IIUX CUJIbHUX TBAPWUH MOTYTHE TijJO, TOBCTi II KOPOTKi
poru, AKi € i B caMmIiiB, i B camok. [lo UepBoHoi kHuru YKpainu ta MikHapon-
Hoi YepBoHOI KHUTHM 3aHeceHO 3ybpa (Mas. 158, 3). Ilei sicoBuii BeseTeHb B
Vipaini BinbHO MenrkaB a0 moyaTtky X VIII cropivusa. Ha mouarky XX cropiuusa
BiH 30epircs TiJIBKM B 3allOBiIHMKAX.

/ Y3ATANNbHEHHA 3HAHb

\/FpmsyHM i 3anuenonibHi — rpynu ccaBUiB, Y pauioHi SKMX NnepeBa)kae POCIMHHA
XKa: y HUX PO3BUHEHI NuLLEe pi3ui Ta KyTHi 3you.

[MpencTaBHMKN NAPHOKOMUTHUX | HEMAPHOKOMUTHUX XapaKTepu3yrTbCs Takumm
O3HaKaMu: NarnbLii Ha Horax yKpUTi pPOroBUM MOKPUTTSIM — KOMUTOM; NPUCTOCOBaHI A0
LWwBKAKoro Biry; 6iNbLICTb BUAIB — POCIMHOIAHI.

v > DEPEBIPTE 3[106YTI 3HAHHS

1. Aki pycm nogibHocTi Ta BiAMIHHOCTI B 6y0Bi rpM3yHiB i 3arilenogibHnx Bam Bigo-
Mi? 2. Aka ponb rpusyHiB y Npupoai Ta rocnogapcTtsi nognHn? 3. Aki pucu nputa-
MaHHi KONMUTHUM TBapuHam? 4. Yum Bigpi3HATLCS NPEeaCTaBHMKN MapHOKOMUTHUX
BiJ, HEMAPHOKOMUTHNX?

QO

.. OBroBOPITb Y 'PYMNAX

1. Ak cnocib >x1MBNeHHs rpusyHiB Ta 3anuenogibHnx No3Ha4YnBCs Ha 0CobIMBOCTAX
OynoBu iXHBOro 3yGHOro anapaty? 2. FAKi opraHu 4yTTs: 30pY, CyXY Y1 HIOXY — Ma-
t0Tb OyTU HalKpallle PO3BMHEHI B KONMUTHMX, W06 psiTyBaTMCS Big BOporiB?

ana gonuTnmBux | KMITIIMBUX

Y KponiB, Ha BiAMiHy Bif 3anuUiB, MansTa HapomkyTbca 6e3nopagHummn. Yum Le
MOXXHa MOSICHUTN?

§26. PISHOMAHITHICTDH CCABIIIB:
XHWRI, KUTOIIOAIBHI

MpurapanTe, ski TMNK 3y6iB € y ccaBLiB.

K CITIOCIB $KUBJIEHHA XUHKNX TBAPUH ITO3SHAYAETHCA HA IX-
HIV BYJIOBI TA IIOBEJITHIII? To XMKMX HAJTeXKATh TBADUHHU, IKi MKHUBIATD-
cs TepeBaskHO TBAPUHHOIO i»Keio. BoHM MaioTh m00pe PO3BUHEHI iKJa, oguH
KYTHiII 3y0 3 KOMKHOTO OOKY IIeJIell IIePeTBOPUBCS HA TaK 3BAHUN XUicuil
(muB. mai. 148, 3). Biu Benukuii 3a posmipamu, 3 TOCTPUM PiKyIUM Kpaem:
3a MOro JOIIOMOrOI0 TBApPUHU IOAPIOHIOIOTH KiCTKU, MepepisarTh CYXOKUIKNI
Tormo. HariBimomimii mpemcTaBHUKM XUMKHUX — IIe BOBYi, KOTAYi, KYHUIIEBI,
BEIMEXXi.

® Jlo BoBUMX HaJeKaThb BOBK, cO0aKa, Iecellb, MaKaj, Jucuild Ta immri. I1i
TBApMHU MAaIOTh OOBTi KiHI[IBKM 3 HEeBTSXKHUMU Kirtamwu; Iig gyac 0iry BoHH
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‘ TEMA 1 risHomariTHicTs TBAPUH

Man. 160. 1. Cxema 6ynoBu nanu
KOTSUMX: 3BEPHITb yBary Ha BTSDKHI
KirTi. 2. Pucb

g ST

Man. 161. Begmigb 6ypuii
108

cnupamThCca Juile Ha manbii. CBoio 3mobuu
3MaTHI TpuBaJU# dac IepeciigyBaTtu. 'osioBa
BOBUMUX 3 BHUJOBKEHOI MOPIOI0, OCKiJIBKU B
IUX TBapWH A00pe PO3BBUHEHUU HIOX.

Boek (maa. 159) nomupenuii maiike BCIOAU
B YKpai"i. BoBKH yTBOPIOIOTH 3rpai, y AKUX
oyBae Bim mekimbkox g0 20—40 ocobuu. Boum
CWJIbHI Ta CHPUTHI XMXKaKU. 3a MAacCOBOTO PO3-
MHOYKEHHSA MOJKYTh CTAHOBUTU HEOE3NEeKy s
TBAapMHHUIITBA Ta MHCIHBCTBa. BoBKa BBaKa-
IOTh IPEIKOM CO0aKU CBiliCBbKOTO.

® Jlo KOTAYMX HaJeXaThb KiIllKa, pPUCh,
Turp, jgesB. Ila rpyna o6’emgHye TBapuH 3 JO-
BrUMM KiHI[IBKaMM Ta 3a3BUYaAUl 6MANCHUMU
Kiemamu (man. 160, 1). Ha Bigminy Bimg BOB-
YuX, KOTAYiI 3a3BUYAN UYATYIOTh Ha 3700uY, a
He HAa3AOoraHATh ii. ¥ KOTAYUX, IIOPiBHIHO
3 BOBUMMM, TipIllle PO3BUHEHUI HIOX, aJie JO-
Ope posBuHeHi 3ip i cayx. Kit JgicoBuii KuBe
B IyIUIaX, PO3IIiINHAX CKeJb, a TAaKOXK HOpax
O6opcykiB i squcunb. B Ykpaini meit piaricumit
BUJ TpaljisgeThbcsa B Kapmarcbkomy perioni, a
TaKkoK B OKpeMuX parionHax Bimmumbkoi, Kipo-
Borpajzacbkoi Ta OmecbKoi obJacTeii.

Pucv B VKpaini memrkae Ha Ilosicei Ta B
Kapnarax. I{ro TBapuHy MOKHA PO3IIi3HATH 3a
KUTHIIMM HA BepXiBKax BYIIHUX PAaKOBUH i
KopoTKuM xBocToM (Maja. 160, 2).

® KynuneBi — npi0Hi Ta cepemHix posmipiB
TBAPpUHU 3 YKOPOUEHUMU KiHI[iBKaMu Ta BUIO-
BJKEHUM THYUYKUM TijoM. BemyTs mepeBaskHO
HaseMHHU crocib »KuTTA, 6araTto 3 HUX H00Ope
JIa3UTH II0 JepeBaX. BopcyKu OiJbIIiCTh KUTT
IIPOBOJATH y IInOOKMX HOopax. PiukoBa BuIpa
JKUBe B UHCTUX BOAOMMAX YKpPAaiHU i JKUBUTHCH
mepeBaskHO puboio, B3UMKY — xabamu. Cepen
KYHUIIEBUX UMMAJIO IIHHUX XYTPOBUX B3Bipis,
AKi € 00’eKTOM HmpoMucay abo iX po3BOAATH Ha
3Bipodepmax.

©® BemmeneBi — BesquKi Xmoki TBapuHU, AKi
MaoTh OysKe KOPOTKUIU XBicT, pyXarmoTbCd,
CIMPAIOYNCh HA BCIO CTOIIY, a He Ha MaJbIli,
AK BOBUYi um KoTaui. B Ykpaiucbkux Kapmarax
TpamnifeTbca 6edmide Oypui (man. 161). Bin
HaJae IepeBary IJIyXUM JicaM 3 IOBaJIEHUMU
cToBOypaMu JepeB, a JKUBUTHCA HA BiIKPUTUX
IiIAHKaX IepeBa’KHO POCJIMHHOIO »Kero. sKuse
B OapJiorax, yBUMKY BIIQJIa€ y CILIAUKY.



§26. PIBHOMAHITHICTb CCABLIIB: XVKI, KNTOTMOAIBHI m

Bararo BuaiB xmxux morpedyioTh oxopouu. o HepBoHoi KHUTrU ¥YKpaiHU
3aHeCeHi: TopHocTall, TXOPU CTEMOBUI i JlicOoBUI, HOpKa €BpOIleiicbKa, IIepe-
rys3Hs, 00OPCYK, BUApA PiuKOBa, KiT JricoBuii, puch 3BUYaliHA, BeIAMiab Oypuii.

AK KUTOIIOAIBHI ITPYUCTOCYBAJIUCSA IO JKUTTA ¥V BOITHOMY CE-
PEIOBUIII? KutomomiOHi MOBHICTIO ITEPEHIIN A0 BOTHOTO CIIOCO0Y JKUTTS.
Ixui mepenni kiHIIIBKY mepeTBOpMINCA HA JACTH, IO HATAAYIOTH ILIABII PG,
3aJlHi BHUKJIM, a XBOCTOBUH IJIaBellb KUTOMOAIOHUX — Ile 3ropTKa MIKipu, 10
pyxaeTbca y BepTuKanbHill maomuHi. IlIkipa KuTomogiOoHMX MaiiyKe 11030aB-
JIeHa BOJIOCSHOTO ITIOKPUBY, BiZICYTHICTh AKOTO KOMIIEHCYEThCA JOOpe PO3BUHE-
HUM TiJIIKipHUM KUPOBUM IPOIITapKoM (II0T0 TOBIIIMHA MOKe IIePEeBUIIyBATH
50 cm). Jlereni maroTh BequKkuii 06’eM, 1110 HaJae 3MOTU TPUBAJUI Yyac Iepe-
oysatu ming Bomoro. Hisapi scymyTi Ha TiMm’sa, BiZKpuBaioThCA JHINE IIiJ dac
BAUXY Ta BUAUXY, PEITY YACy — 3aKPUTi KJamaHaMuU. ¥ IPOXOJIOAHY IIOTOIY
BOJsTHA ITapa 3 MOBiTPs, AKe BUAUXAEThCA (iHOAL — 3 Opu3KaMu BOAM), KOHIEH-
CYETBHCS, YTBOPIOIOUM (DOHTAH — CBOEPIMHY «BiBUTHY KapTKy» KHUTIiB.

Man. 162. CuHin kut

Y KuromomiOoHMX HoOpe po3BUHEHI 3ip i 0cobmuBO cayx. 3ydaTi KUTH 3aaTHI
mo exosiokarii. Kutu HapomKyioTh c(DOPMOBAHIX MAJAT, IO BiApasy MOMKYTb
ILJIKCTH 3a MaTip’io.

Kurononioumx mominamTs Ha 0e33yOux, abo BycaTux, i 3y0aTux KHUTiB.

® Be33y6i, ab0 BycaTi, KHUTH 3aMicTh 3y0iB MalOTh POTOBi IJIACTUHKM!, PO3-
TAIllOBaHI Ha BepXHill Imesemi Ta migHeOiHHI B poTOBill mopo:kHuHi. Bommu
YTBOPIOIOTH IiNMJALHUIN amapaT — TakK 3BaHUN kKumoseull 6yc. TBapuHHU IIpO-
iIPKYIOTh Yepe3 HbOTO 3HAUHY KiabKicTh Bomu. Ilpomimxena ixka (mmepeBaskHO
IJIAHKTOHHI pPayKM) 3a [JOIIOMOTOI0 A3WKaA CIPAMOBYETBHCA A0 TJIOTKU. [0
BycaTUX KUTIiB HaJIEKUTH HaWbigbIIa TBAapUHA
3 ycix, I10 MeIIKaloTh Ha 3eMJIi, — CuHill Kum
(man. 162).

IurencuBHUMIT mnpoMmcen BycaTUX KHUTIB,
AKUX 3700yBai 3apagy M’sca, ;KUPY Ta KHu-
TOBOTO BycCa, IPU3BiB [0 3HAYHOT'O 3MEHIIIeHHS
yuceJbHOCTI ITuX TBapuH. Ha mesaxi sugu (Ha-
MIPUKJAJ, CUHBOTO KHWTA) IMOJIOBAaHHSA 3a00PO-
HeHO B3araJi, Ha iHIImi — o0MelKeHO.

® 3ybari KuTH MaoTh OaraTo 3y0iB KOHiu-
HOI (hopMU, AKi CHAYTYIOTH IJA 3aXOIJIEHHS Ta
yTpuMaHHsa 3mo0mui. Ile xuiKakwu, IO KUB-
JATbCS PUO0I0, TOJOBOHOTUMH MOJIIOCKAMU,
TIOJIeHAMHU ToIro. J[o 3ybaTux KUTiB Hame:xaT, Mas. 163. AdaniHa YopHoMopchKa
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TEMA 1 risHomariTHicTs TBAPUH

nenb(PiHm, KamrajioTu, KocaTku. B YKpaiHi MeImnkaooTh Taki Buau gesb(iHiB:
aganina wopromopcvka (Man. 163), mopcbka cBuHA (ab0 a3oBKa) Ta Aeabdin
3BuuanHmit (0imo00ouKa). Ycix ix 3anecerHo no0 UepBoHOI KHUTHM YKpaiHu.

Henpdiau yrBopooTh 3rpai. MaioThs n006pe pO3BMHEHUII TOJOBHUU MO3OK,
AKUY BU3HAYAE CKJANHY IOBENiHKY IuX TBapuwH. /ledAKi Buam, Haupukaz,
JIETKO YTPUMYIOTBCSA B HEBOJI # migmaoTbeA ApecupyBamuHio. IIpomwmcen 3y-
6aTux KuTiB 3a00poHEHO, OaraTo BuAiB 3aHeceHo mo Mixkmapomuoi UepBoHOI
KHuUTH. 30KpeMa, yci Tpu Buau nenbdiHiB payHu YKpainum sameceHo no Uep-
BOHOI KHUTU ¥YKpaiHnu.

/ Y3ArAlbHEHHA 3HAHb

v Xuxi CNOXUBAIOTb NEPEBAXHO TBAPUHHY DXY; MatloTb YCi rpynu 3y6iB: pisui, ikna
Ta KyTHi 3y0u; € 0cobnuBi xmxi 3y6u — BUOO3MIHEHI KyTHI.

KutonopibHi — ccasLi, TPUCTOCOBaHI A0 iCHYBaHHSA y BOAHOMY cepefoBuLi. [ns
HMX XapakTepHOo: 06Ti4yHa chopMa Tina; NepeTBOPEHHSA NepeHix KiHLIBOK Ha nacTu;
BOJTOCSIHUI MOKPUB BiACYTHIN, NpoTe [06pe pO3BUHEHUI MISLWIKIPHUIA XMPOBUI MPO-
LLIAPOK.

< > DNEPEBIPTE 3[106YTI 3HAHHS

1. Aki pucn xapakTepHi ons npeacTaBHUKIB XWXKUX? 2. AKi pucy npuTamaHHi npeg-
CTaBHUKaM KMTOMOAIOHUX?

r’ N 0ONUTAUBUX | KMITIUBUX

1. Yomy B kMTONOAIOHNX BONIOCSIHUIA MOKPWB HEPO3BUHEHWI, @ 3aHi KIHLIIBKM 3HUKNN?
2. TpuBanui 4ac kutonogidbHux BBaxkanu pubamu (npuragavte Bi4OMi BaM KasKu:
«4ygo-t040 puba-KnT»), OCKINbKM 30BHI TBAPMHW LUX rpyn AeLo nodibHi n meluka-
I0Tb Y BOAHOMY cepepnoBuLi. Mepwnm BigHIC kMTOModiOHMX 0O CCaBLUiB BENUKUNA
wBeAcbkuin ydeHnn Kapn JliHHen. Ak BM BBaXkaeTe, WO HALLTOBXHYIIO MOro Ha AYMKY,
LLIO KUTW — He pubu, a ccasLi?

§27. PISHOMAHITHICTDH CCABIIIB:
ITPUMATH

MpurapanTe ocobnmeocTi OynoBn XpebeTHNX TBapUH.

AKX CCABIIIB BIIITHOCATDH 10 IIPUMATIB? IIpumaTtu — rpyma ccas-
IiB, 4O sAKOI HaJexKuTh i groguHa. CHiJIbHOIO 03HAKOIO IIPUMATIB € PYXJMUBi
I’ ATUNIATI KiHI[IBKYM XaNaJbHOT'O TUIY. BelnKuii maJjeisb IPOTUCTOITh iHIITIM,
110 Ja€ 3MOr'Yy YpPisHOMaHITHUTH XanajabHi pyxu. CBobony mii sabesmeuye Ha-
ABHICTb KJIOUHUILh y IMOsCI BepxHiX KiHIiBok. Ilig yac mepecyBaHHs HO 3eMJIi
IpuUMaTH CIUPAIOThCA Ha BCIO cToIly. JloOpe pO3BUHEHUII T'OJOBHUII MO3OK.
3 oprauiB uyTTa HalKpallle pO3BUHEHI opraHu ciayxy Ta 30py. Ilomupeni npu-
MaTH y TPOImiuHMX i cyOTpomiunmx uyactuHax Agii, Adpuxu, IliBgenHoi Ta
ITenTpanbHoi AMepuku. Jluiie ofnH BUJ MABI Y IPUPOSHUX YMOBAX TPAILIA-
eTbeda Ha niBgHiI €Bponu (Icmanis).

©® HanmismaBmu — TBapuHHU IPiOHMX i cepenuix poamipis. Oui mmupoxo pos-
craBJieHi, xBicT moBruii, myxuactuii. Ilangbili yacTo 3aKiHUYIOThCA He HIirTHA-
MU, a TauKyBaTUMM Kirtamu. BinbmiicTs BuAiB HaliBMaBI Bede HiuHMI abo
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§27. PIBHOMAHITHICTb CCABLLIB: MPYMATUA m

cyTimkoBuil cmocid KuTTa. IlpemcraBHHKaAMN
HamiBmaBn € aemypu (man. 164). IIi TBapuumM
MaioTh BeJNMKi oui, KUBYTH Ha JepeBax, KUB-
JATHCS IJIOLaMM, KoMaxaMu, SAHIAMHU IITaxis,
IpiOHMMU 3eMHOBOAHUMU Ta IIJa3yHaMMH.

® MaBnm Bifpis3HAIOTHLCA Bij HAIiBMaBII Kpa-
UM PO3BUTKOM TOJIOBHOTO MO3Ky. OuHi 3arju-
OMHM CHOpPSAMOBAHiI BIepen, 3a0e3leuyloul Tak
3BaHUU 00’€eMHUM 3ip (KOJIU MOJIA 30Py HIPaBOTO
i miBoTO OUell MepeKpuBaOThesA). Ilanbili 3aKiu-
YyIOThCA HirraMu. MaBn momijidgioTh Ha IITHUPO-
KOHOCHUX i BYBbKOHOCHX.

IITupoxonoci maeénu (irpyHKM, peByHU, IIaBY-
KOIIOAiOHI MaBIIM) MalOTh IITMPOKY HOCOBY IIepe-
TUHKY Mi’K HOCOBUMHU OTBOpaMu (3BifKu i MOXOAUTH iXHs HasBa). JKuByTh Ha
IepeBax, MAlOTh JOBIMUH IYIKUHA XBicT. sKHUBIATLCA ILTOgAMI POCINH, KOMAaXaMHu,
OPiOHMMU HTAIIKaMHU Ta IXHIMU ARIAMN.

By3svrkonoci maénu (Maxkaxku, MapTHIIKY, IaBianu Ta iHmi) xapaxkTepusy-
IOTHCS BY3bKOIO HOCOBOIO IIEPETUHKOI0, MesKi BUAM He MaloTh XxBocTa. Makaku
MalOTh HOBTUH XBiCT, BeAyTh I'PYNOBUII HABEeMHUM CIIOCI0 KUTTA ab0 MeIlKa-
I0oTh Ha gepeBax. Ilomupeni B Jjicax Ta ropax Adpurm ta Asii, :KUBIATHCA
POCIMHHOIO Ta TBapuwHHOIO i»keio. Cepen HuxX HalBimomimmii marakr-pesyc
(mag. 165, 1).

MapTuinky mepeBaskHO KUBYTh y Tpomiunmx Jgicax Adpuru. sKupasarscs
pocanHHOIO i3keo. HacTo MaroTh JOBTi Byca uu 00POAY, SK-OT 3eeHa MapmuulL-
ka (man. 165, 2). IMasianu (man. 165, 3) momupeHi B ripCbKUX MiCII@BOCTSIX
Tpomiunoi Adpuru, TpuMamThCSa 3rpadmMu. Bceeigmi, »KUBYTH cTagamMu i3
uiTKOIO iepapxiero. 1le osHauae, 110 KOYKHA OCOOMHA Ma€ y CTali IeBHY Uepry
IIpU CIOXKMBAHHI i7kKi, TIeBHe MicIe mig yac mepecyBauuA craga Toimo. Cramom
Kepye BOMKAK — CUJLHUHN caMellb, SKOMY IIiAHOPAIKOBYIOTHCS BCi iHIIL oco-
ounu. ITaBianis 1e Ha3MBaIOTL «COOAKOTOJOBUMU MaBIIaMK», 00 IXHs roJoBa
cxo)Kka Ha cobauy.

AKI PUCHU TIPUTAMAHHI JIOOWMHOIIOAIBHUM MABIIAM? Ona
JIOIMHOIOMIOHMX MaBIl XapaKTePHUMHU O3HAKaMU € BilcyTHiCTH XBocTa. I'0J10B-
HUHN MO30K Jy:Ke no0pe po3BuHeHuii. [[o HUX HajgexkaTh riboHU, OpaHTyTaH,
IMUMIIaH3€e Ta TOPUJIA.

Man. 164. Ilemyp koTa4uin

L e

Man. 165. By3bkoHoci maBnu: 1 — makak-pe3yc; 2 — 3enieHa MapTuLka; 3 — nasiaH
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‘ TEMA 1 risHomariTHicTs TBAPUH

Man. 166. NMioguHonoaibHi masnu: 1 — riboH; 2 — opaHryTaH; 3 — LuMMnaH3e 3Bu4aiHuin; 4 — ropuna

TI'ionu (main. 166, 1) marTh TOBri mepenHi KiHIIiBKU, 3a HOIIOMOIOI0 SIKUX
cTpubaioTh 3 riiku Ha riary. JKuByTh y sicax IliBmennoi Ta IliBmenmo-Cxis-
HOi ABgii.

Opaneyman (Mman. 166, 2) — BesmKa MaBIla 3 BUIOBKEHUMU KiHIliBKammu,
BKpuTa pynoro iepcTio. JKuBe Ha gepeBax i gysKe pilkO CIyCKAEThHCA Ha 3eMJII0
(«opaur-yraH» y IepekJali 3 MajlalicbKOl MOBU O3HAUa€ «JiCcOBA JIIOJUHA»).
ITomupenuii y BoJloTUX TpPOIiuHmX Jicax octpoBiB Cymarpa ta Kamimanranm
(Iamouesisa). JKuBuTheca maogaMu POCIWH, a TAKOMK AUIAMM ITaxiB i mTalie-
matamu. ;KuBe go 30 pokis. Bug 3ameceno no Mixkuapoguoi YepBoHOI KHUTH.

HTumnansze 36uuatinuii (Mmaa. 166, 3) Mmae TycTuil YOPHUHN BOJOCTHUN MOKPUB.
JlunboBuii Bigmia ueperma Jienb BucTymnae Buepen. Ha Bigminy Bix opanryrana,
y mImMnaHse BeJuKi ByniHi pakoBuHu. IlomupeHuit y jgicax Ta Ha BiIKPUTHUX
npoctopax ExBaTopianbHoi AGQPUKH, JKUBUTHCA IIePEBaKHO POCIMHHOIO 13Kelo.
JAK 1 maBiaHmM, IMMUMIAaH3e TPUMAIOTHCI I'PYyNaMM, AKi OYOJII0E caMellb-BOMKaK.
TpuBasicTs KuUTTa mumMnause 10 60 pokis. ¥ mumnanse no6pe BUABJIEHI eMo-
uii, xopoma mam’ATk. ¥ 30-x pokax XX cTOpiuusA BiAKPUTO KAPAUKOE0ZO
wumnanse, abo 6onabo. O6uIBA BUAM IITUMIIaH3e 3aHeceHo a0 MikHapomHOI
YepBOHOI KHUTH.

I'opuna (man. 166, 4) — maiibinema 3 gopgmHononi6nux masu. Ikipa i
IIepcThb, sKa BKPUBA€E Tijo, yopHi. Beamka rosioBa 3 HUBBKUM JIOOOM, CY-
MiJTBHUM KiCTKOBUM BaJKOM HAaJ OUYMMAa Ta MACUBHUMU ImejernaMu. sKUBYTh
rOPMJIN HeBeJIMKWME TpynaMu Ha TepuTopii ExBaTopiansuoi Adpurn. Ixmii
CIIOCiO KUTTSA MAaJIO OB A3aHUN 3 JepeBaMU, Iie IIepeBa’kKHO HAa3eMHi TBapu-
HU. JKUBISATHCS pOCJANHHOIO I3Kero. 'opuiy Tako:k saHeceHo no MimkuEapomgHoi
YepBOHOI KHUTH.

Hai6oamxui go groguHy 3a 0i0JOriYHMMY IOKA3HUKAMMU Ta CIAJLKOBOIO iH-
(dopwmariero ropuna i mumnanse. [laHi MOJEKYIAPHUX MOCIiIKEHBb CBimuaTh
IIpo Te, II[0 B IIMMIIaH3e i JIOAWHU CIIagKoBa iHdopmaliia 30iraerbesa Ha 91% .

/ Y3ATANbHEHHA 3HAHb

[MpumaTtn — rpyna HambinbLll BUCOKOOPraHi30BaHUX CCaBLiB, OO0 SKUX HANEXMWTb i
nogvHa. [ng npymartiB xapakTepHi 03HaKW: m'sTtunani KiHUiBKKW, BENWKUA naneub
SKUX NPOTUCTABMNEHWU iHLLIMM; TONOBHUIA MO30K 400Ope PO3BUHEHWIA.

< > MEPEBIPTE 3[106YTI 3HAHHS

1. Aka 3aranbHa xapakTepuctuka npumartis? 2. Aki 0cobnmMBOCTI BigPI3HATbL Mto-
AnHonoaibHMX MaBn BiA, iHWKX?
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§ 27. PIBHOMAHITHICTb CCABLLIB: MTPUMATU ﬂ

Man. 167. NposB emoui y LuMMnaH3e

y TBOPYE 3ABOAHHA

1. Aki nepeBarn gae o6’emHun 3ip? 2. PoarnsHete mantoHok 167. CnpobynTe BU3Ha-
YUTM eMOLLiT LULMMMNAH3e Ha KOXXHOMY (bparmMeHTi, KOPUCTYOUNCh BRIACHMMM CriocTepe-
YKEHHSIMM 32 NPOSIBOM E€MOLi Ntogen.
LixaBo! .
* B IHAii makak-pesyciB BBaXalTb CBSALWEHHUMW TBapuHamu. Ong HUX Ha nonsix :
3anuwaloTb YacTUHY HesibpaHoro BpoXato. [aBHi E€rMNTSHU BBaXXanu CBSALLEHHUMMU
naBiaHiB-ramagpunis.

NMPAKTUWYHA POBOTA 3

Tema: BusHaueHHs ocobnunsocTelt 30BHILHBLOT ByA0BU XpebeTHNX TBApUH Yy 3B’S3KY 3 iX
NPUCTOCYBaHHAM [0 Pi3HUX YMOB iCHYBaHHS

MerTa: 3'scyBaT ocobnmeocTi 6yaoBu xpebeTHMX TBapuH Y 3B’A3KYy 3 iCHYBaHHAM Y pi3-
HMX YMOBaX.

OGnagHaHHA, MaTepianu Ta 06’€KTU JOCHiMKEeHHA: BOMOri npenaparu, onyaana xpe-
6eTHUX TBapuWH, OTO-, BigeOodparMeHTH, MasoHKu.

Xig po6oTtun

1. Po3rnsHbTe 3anponoHOBaHi BYMTENEM BOMNOri npenaparu, onygana, oto xpebeTHux
TBapuH (pnby, amcibito, penTunito, NTaxa Ta ccaBLs).

2. 3BepHiTb yBary Ha Taki O3HaKW: MOKPMBKM Tina, hopma Tifna, OpraHn nepecyBaHHs,
opraHv AWXaHHs.

3. 3pobiTb BUCHOBKM, 3a3Ha4MBLLN OCHOBHI NPUCTOCYBaHHS B 30BHiLLHI OyaoBi xpebeT-
HWX TBapWH [10 XUTTS B Pi3HMX YMOBax CepeafoBuLla.
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‘ TEMA 1

1. YkaxiTb cMcTemMaTtu4Hy OAMHULIO, iKYy 3aCTOCOBYIOTb NULLE B CUCTEMATULi TBapWH:
a) Bug; 0) pig; B) poavHa; r) psa.

2. YKaxiTb TUM KNiTWH, SKUIA € NMLe B KULLKOBOMOPOXHWHHMX: @) 3ano3ncTi; 6) xanki;
B) HEPBOBI; I') TPaBHI.

3. YkaxiTb KMiTUHW, 3aBAAKM SKMM BigOyBaeTbCcs pereHepadis B rigpw: a) »arki; 6) 3ano-
3U1CTi; B) HEPBOBI; ) MPOMiXHi.

4. YkaxiTb crneujianioBaHi opraHu guxaHHsa 6aratolleTnHKOBUX YepBiB: a) 316pa; 6) ne-
reHi; B) Tpaxel; r) nereHesi MiLLIKW.

5. YKkaxiTb Kinb4acTuX YepBiB, Y SKUX CEFMEHTU HECYTb BOiYHi MYCKynbHi nonari: a) He-
peic; 6) TpyOOYHYK; B) MeguyHa M’'sBKa; ) AOLLOBUIA YepB’siK.

6. 3a3HayTe ocobnmBocTi Oy40BKN YNEHUCTOHOMUNX: @) Tiflo CKIAL4AETLCS i3 CErMEeHTIB, SKi
noAibHi 3a 6yaoBO0, YNEHUCTI KiIHUIBKW BiACYTHI; 6) TiNO cknagaeTbes i3 CEerMeHTIB, siki NoAi-
OHi 3a BygoBOIO, YNEHUCTI KiHLIBKM HasiBHI; B) TiNO CKNagaeTbCA i3 CErMEHTIB, AKi Pi3HATbCSA
3a By0BOO, YNIEHMCTI KIHLIBKM BiACYTHI; I') TiNO CKNagaeTbCsl i3 CErMEHTIB, SIKi Pi3HATLCS 3a
OyOo0BOI0, YNEHUCTI KiHLIBKM HasiBHI.

7. YKaxiTb 0COBrMBOCTI NMOKPYMBIB YNEHUCTOHOMMX: @) LUKIPHO-M'SI30BUA MILLOK HasiBHUN;
0) LWKIpHO-M’S130BMIA MILLIOK BiACYTHIl, € 30BHILLUHIN CKeneT 3 KyTUKYNN; B) LUKIPHO-M i30BUIA
MILLOK BIACYTHIiW, € BHYTPILUHIA CKENEeT; ) LWKIPHO-M'A30BUA MILLOK HasiBHWUN, € 30BHILLHIN
CKeneT 3 KyTUKYnu.

8. YKkaxiTb, e Y YNEHUCTOHOINX 30e0inblIoro po3TalloBaHi YNEHUCTI KiHLIBKK, WO 3a-
6e3neyyoTb NepecyBaHHsA: a) Ha ronosi; 6) Ha cermMeHTax rpygHoro Biadiny; B) HAa CerMmeH-
Tax YepeBUs; ') YNEHUCTOHOTI TaKmMX KiHLiBOK HE MatoTb.

9. YKkaxiTb KiNbKiCTb Map KiHLiBOK, pO3TallOBaHMX Ha rOMOBOrpyAsaX NaByKOMOAIGHMX:
a) Bicim; ©) Tpu; B) N'ATb; I) WICTb.

10. YKaxiTb YNEHUCTOHOIMX, SKUM NpuTaMmaHHi xeniuepu: a) piykoBui pak; 6) naByk-
XPECTOBUK; B) oMap; r) NpiCHOBOAHUIA Kpab.

11. 3asHauTe, Ae po3TalloBaHi Kpurna Komax: a) Ha cepefHbo- Ta 3agHborpyasx; 6) Ha
nepegHbLO- Ta cepeHbOrpyasx; B) Ha 3aAHbOIPYAaX Ta YepeBLi; ) Ha YepeBLi.

12. YKkaxiTb KOMax, sikUM MNpUTAMaHHWUA KOMKYO-CUCHUA POTOBMI anapaTt: a) XKyKu;
©) Myxu; B) METENWKK; ') KOMAPI.

13. BuaHauTe, 3 sKkux BigAiniB cKnagaeTbCcs Tiflo KOMax: a) ronoBu, rpyaen, YepeBus;
0) ronoBorpyaen Ta YepeBLs; B) rofloBu Ta Tynyba; r) ronosu, Tynyba Ta xBocTa.

14. YKaxiTb KOMax, pO3BUTOK SIKMX BiAOYBaAETLCHA 3 HEMOBHNM NEPETBOPEHHAM: @) XKYKU;
0) MeTenuku; B) NPAMOKPWI; ) ABOKPWII.

15. YKkaxiTb kOMax, NpPeacTaBHUKM SKUX MPUCTOCYBanuUCH OO XWUTTA Y MPICHUX BOAO-
nMax: a) NpAMoKpuni; 6) MeTenukn; B) TapraHu; r) XyKu.

16. YKaxiTb MONIOCKIB, SIKi 30aTHi yTBOPHOBATU NepnuvHu: a) xabypHuud; 6) neprosa
CKOWKa; B) CTABKOBWK; ') BUHOrpagHUn crimmac.

17. YKaxiTb opraHn AnxaHHsi YepeBOHOMMX MOJIOCKIB: a) Tinbku 3a6pa; 6) Tinbku nereHi;
B) 9k 356pa, TakK i nereHi; r) cnewuianizoBaHi opraHy AWXaHHS BiACYTHI.

18. 3asHauyTe BMA renbMiHTa, ANs SKOrO MOAMHA Chyrye MNPOMDKHUM  Xa3siHOM:
a) CTbOXaK LUMPOKMI; 6) NEeYiHKOBMI CUCYH; B) EXIHOKOK; ) ackapuia ntoachbka.

19. 3asHayTe BWA renbMiHTa, SKMM NIOAMHA MOXe 3apasuTUCa B pasi CrOXMBaHHS
He[oCTaTHBO KyniHapHO 0OpoGneHoi pubu: a) CTboXak LUMPOKWUIA; 6) MEYiHKOBUIA CUCYH;
B) €XiHOKOK; I) FOCTPUK.

20. YkaxiTb Croci® 3apakeHHs1 NIOAMHW TPUXIHEMOK: a) CMOXMBAHHS HEKUM SYEHOT
Boau; ©) BXMBAHHA cUpOi prbu; B) CNOXMBAHHA HEMUTUX OBOYIB i OPYKTIB; I') CMOXMBAHHS
He[4oCTaTHbO NpocMaXeHoro abo NpoBapeHoro M’sca CBUHI.

21. YkaxiTb nepeHocHuka 30ygHuKa 4ymu: a) nautokoBa 6noxa; 6) nogcbka BoLa;
B) regsi; r) ikcogosi KniLwi.
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TECTOBWI CAMOKOHTPOAb 3HAHb E

22. YkaxiTb napasurta LUKipu NIOAMHN: a) BOPOLLUHSHI Kriwi; 6) KOpOCTSHUA CBEPOYH;
B) XXuranka OCiHHS; I') KOpPonoiga,.

23. YKaxiTb KPOBOCUCHI BUAW, 30aTHI XXMBUTUCb KPOB'tO NMOAUHK: a) oBoau; 6) koporno-
ian; B) KOMapi; r) 3anosHuus Byrpoea.

24, YxaxiTb Bioginm, Ha aki nogingeTbcs Tino pub: a) ronosa, rpyau, YepesLe; 6) ronoso-
rpyau, Yepesue; B) ronosa, Tyny6, XBiCT; r) rornoea, Tyny6, Hora.

25. 3asHauTe opraHu amnxaHHs GinbLocTi pub: a) 3abpa; 6) nereHi; B) Tpaxei; r) nereHesi
MiLLIKK.

26. YkaxiTb pub, siki He MatoTb 3s10pOBUX KPULLIOK: @) oceTponogibHi; 6) akynu; B) oce-
neauenogibHi; r) kopononogibHi.

27. 3a3HauTe, e MelwwkaloTb amdibii: a) nuwe y Bogovimax; 6) nuwe Ha cyxogoni;
B) n1LUe y I'PYHTI; I) SIK HA CyXOAoni, Tak i y BOAOMMAaX.

28. YKkaxiTb opraHn AMXaHHs, SKi Mae NyrofioBOK MIiCrs BUXOAY 3 iKPUHKU: @) 30BHILUHI
316pa; 6) BHYTpILLHI 396pa; B) nereHi; r) Tpaxei.

29. YkaxiTb, YOMy penTunin e HasuBalTb MNra3yHamu: a) Yyepes iXHE cepenoBuLLe
XnTTS; 6) y 38’s13Ky 3 Oy4OBOIO KiHLIBOK; B) y 3B’A3KY 3 pO3TaLLyBaHHAM KiHLIBOK; I') Y 3B’A3KY
3 0COBMMBOCTAMW PO3BUTKY.

30. YkaxiTb Bigainv Tina nnasyHis: a) ronosa, Tynyb, yepesue; 6) ronosorpyan, Yepes-
ue; B) rornoea, Tynyb, XBiCT; r) ronosa, rpyau, YepesLe.

31. 3a3HauTe 0CcO6NMBOCTI MOKPMBIB Tina nnasyHiB: a) cyxa rona Lkipa; 6) cyxa Lkipa,
yKpuTa poroBMmu yTBopamu; B) rona Lukipa, 6arata Ha cnmsoBi 3anosu; r) wkipa, 6arata Ha
CMM30Bi 3a5n03K i BKpUTa pOroBUMM LLUTKAMM.

32. YkaxiTb OTPYMHWUI BUA NnasyHiB: a) ByXX BoAsHUI; 6) MiggHKa; B) KOpoOriBCbKa Ko-
Opa; r) BepeTinbHLS.

33. YkaxiTb 03HaKM, 3a SIKMMU MOXHa Bifpi3HWTK Be3Hory SLWipKy Bif 3Mmii: @) Tino BkpuTe
nyckamu; 6) pyxnmBei NOBiKW; B) BIACYTHICTb KiHLIBOK; ) AOBMMI A3MK, LLO CIyrye OpraHom
OOTUKY.

34. YkaxiTb, AKi 60pigkm MaroTb KOHTYPHI nepa: a) TifbKy NepLuioro nopsiaky; 6) Tinbku
OpYyroro nopsaky; B) sIK NepLuoro, Tak i 4pyroro nopsigky; r) He MarTb 6opigok.

35. YkaxiTb M’A3u, siki 3ab6e3nedyoTb NianomM Kpun: a) rpyaHi; 6) kpunosi; B) MixxpebepHi;
r) LWWIAHI.

36. OxapakTepu3ynte 0cobNMBOCTI 3anmigHEeHHs | PO3BUTKY NTaxiB: a) 3annigHeHHs
BHYTPILLHE, PO3BUTOK NPAMUIA; 6) 3annigHEHHS 30BHILLHE, PO3BUTOK NPAMUIA; B) 3ansligHeH-
HS BHYTPILUHE, PO3BUTOK HEMPSAMWNA; T) 3anfigHEHHS 30BHILLHE, PO3BUTOK HEMPSMUNA.

37. YkaxiTb eKonoriyHy rpyny nTaxis, 4O KOl HaneXuTb MiCbka nacTiBka: a) ocini;
©0) KO4OBI; B) NepeniTHi; r) BUBOOKOBI.

38. YkaxiTb 03HaKy, NpUTamMmaHHy CTpayconoioHUM: a) MatoTb Kinb; 6) He MaloTb Kins;
B) Kpuna nepeTBOPEHi Ha NacTu; r) NiTakTb, ane noraHo.

39. YkaxiTb rpyny ntaxis, 40 AKOi HanexuTb HanbinbLie BMAiB: a) NiHreiHW; 6) cokono-
noAibHi; B) rycenogdioHi; r) ropobuenogibHi.

40. YkaxiTb 0cOBNMBOCTI LUKIpM CCaBLiB: a) cyxa, 3ano3u BigCyTHi; 0) cyxa, € nuwwe Ky-
npvKoBa 3ano3a; B) 6arata Ha MOTOBIi, carlbHi Ta MOMOYHI 3ano3u; r) 6arata Ha CnM30BI
3anosm.

41. YKkaxiTb ccaBUg, SKU BiOKNaZae anua: a) KeHrypy; 6) kaukoasbob; B) koana; r) ame-
PUKaHCBKWIA OMOCYM.

42. YkaxiTb ccaBLUs, SKMA Mae Xumxuin 3y6: a) auka cBuHs; 6) opaHryTaH; B) BeAMiAb
Oypun; r) xak ByxaTun.

43. YKkaxiTb rpyny ccaBuiB, 34aTHy 4O eXOorioKauii: a) kKomaxoifHi; 6) rpuayHu; B) pyko-
KpWIi; 1) Xuxi.
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-feEMAd

SIK BiABYBAOTLCS MPOLLECH SKUTTE AISIABHOCTI PI3HMX MY TBOPUH:
YKVMBAEHHST, AVXQHHS, TOOHCIOPT PEYOBMH OPrOHIBMOM, BUAIAEHHST,
PYX, MOAPQA3AMBICTb, PO3MHOXEHHS, PICT i PO3BUTOK?

SIKi OCOBAMBOCTI BYAOBM PI3HMX CUCTEM OPraHiB TBAPWH: TPOBHOI,
BUAIABHOI, AMXAABHOI, KDOBOHOCHOI, OMOPHO-PYXOBOI, HEPBOBOI, CTATEBOI?
SIki ©yBAOTb GOPMM POIMHOXKEHHS TOl TUM PO3BUTKY TBAPUH?

§28. OCOBJINBOCTI OBMIHY PEYOBHUH
I'ETEPOTPO®HOI'O OPTAHI3SMY.
JHUBJIEHHS I TPABJEHHA

MpurapganTe, sKi opraHiamMun Ha3unBalTb aBTOTpodamu i retepoTpodamu. Akun cnocid
XMBMNEHHA HAa3MBalTb NapasMTUYHUM | canpoTPOHNM?

Bynp-sixomy opraHismy morpiOHa eHepria gasd Toro, miob6 3abesmeuyBaTu
poIecu MOro JKUTTEAIANBbHOCTI. PocinHu K aBTOTpOodU 37aTHI 3aCBOIOBATH
enepriro CoHIA, TOTIMHAIOYY 3 IPYHTY MiHepaJbHi CIOJYKU i BOMpAUYu BYT-
JeKueauii rasd i3 armocepHoro mositps. TBapuuu — rereporpodu. BoHum Mmycars
IOoOyBaTH €Hepriio, CIIOMKMBAIOUM I'OTOBI OpraHiuHi peuoBUMHM, CTBOPEHI iHIIN-
MU icroramu. B opraHiami TBapuH IIi pe4OBMHU 3MiHIOIOTHCA. 3 I»Ki mobyBa-
IOThCS TIOYKWBHI PEUOBWHU, AKi 3acBoIOIOThCA opraHidamom. I1i mosxkmuBHI pedo-
BUHU OKUCHIOIOTHCSA, YHACJITOK YOTO 3BiIbHIETHCA €HEPTid.

Kucenn mna sgificHenHsa XiMiUuHMX peakI[iii TBAPUMHU OTPUMYIOTH 3 IIOBITPs
3a JIOIIOMOTOI0 OpPraHiB AuxaHHA abo uepes MOKpuBU. [[ompaBUTU KUCEHB i ITO-
JKMBHI PEUOBMHHU IO KJIITUH JOIIOMATA€E TPAHCIIOPTHA CUCTEMAa OPraHisMy — KPo-
BOHOCHA. 3aBAAKHU iii He MOTPiOHI opramisamMy peuoBUHU 3 KJIITHH IPAMYIOTH 10
OopraHiB BuAiJIeHHs, Uyepesd AKi BUIaJS0ThCA 3 opraHismin. OTike, 3jaroikeHa
poboTa oprauiB i cucTeM opraHiB opramismy s3abesmneuye oOMiH pPeYOBUH SK yce-
PeouHi caMoro opraHiamMy, Tak i opraHisMy 3 HAaBKOJIMIITHIM cepeIoBUIIIEM.

O6MiH pewo6uH — Iie CYKYIHICTH IPOIleCciB HAAXOMKEHHS PEYOBUH IO OP-
raHismy, IXHbBOI'O IIePEeTBOPEHHS B HbOMY, 4 TAKOYK BUBEJEHHSA HA30BHI KiHIIe-
BUX MPOAYKTIB OOMiHY.

AKI € CITIOCOBU U BJIEHHSA TBAPUMH? Ilpuragatite, 3a CIIOCOOOM KUB-
JIEHHSI TBAPWH MOMIJIAIOTH Ha POCAMHOITHUX (PKUBJIATHCS POCJIUHAMMN), XUMKAa-
KiB (moimaroTh TBapWH), BceifHUX (CIIOKUBAIOTH i POCAUHHY, i TBAPUHHY 19KY),
canpoTpodiB (PKUBIAATHCA PEIITKaAMM iHIIUX opraHismiB) (maj. 168).
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§28. OCOBAVBOCTI OBMIHY PEHOBWH FEETEPOTPO®HOTO OPTAHIZMY. XXMBAEHHS | TPABAEHHS E

CNOCOBU XUBNEHHA TBAPUH

OCNUHOTAHI e .
P (cpiTo qoarvpll) m’sicoigHi ™= | KPOBOCHUCHI canpoTpodu —
XKaky | CNoXwuBavi BioMEpPInX peLuTok <«
BCEigHI &= pocrnH
napasuty | CnoXwBavi BioMEpPInx peLuTok “
TBapUH (Hekpodarm)
CNOXWBaYi EKCKPEMEHTIB «

Man. 168. Cxema, LU0 iNtOCTPYE CNOCOOU XKMBMEHHA

TBaPUH TBapWH (konpodarn)

® PocimHOITHUX TBapUH Ille HA3UBAIOTh imogazamu (Man. 169). Ile pisni
BUAU KJIIIiB, KOMax, MOJIIOCKiB, pub (IK-0T, TOBCTOI00), penTuaiii (Hampu-
KJiaJ, pisHi Buau iryam), ccaBIiliB (Tpu3yHHU, 3aHIIenoNi0Hi, KOMUTHI TBAPUHM).

JKuBnennsa pocJMHHOIO iKelo Mae cBOI ocobamBocTi. AK Bu mam’araere,
KJIITMHA POCJUHU Ma€ A0JaTKOBY OOOJIOHKY 3 IIeJII0JIOo3U. Jluite HebaraTo BUMIiB
TBapUH BUPOOJIAIOTH TPAaBHI COKU, 3/JaTHI POIIIEILTIOBATH ITI0 OPTaHIuHY PEYOBU-
Hy. ToMy B iXHill TpaBHilI cMCTEMi OCENAIOThCA MiKpoopraHiaMu (HaOpuKJIam,
y ILIYHKY KYHHUX TBApUH), SKi J0IIOMAaraioTh TBApUHAM IIePeTPaBIIOBATH 13KYy.

® 3a paxyHOK KWBUX TBApUH KUBJATHCA XUKAKWU, IapasuUTU Ta KPOBO-
CUCHIi BUIU.

Xuncaymeo — 1e Taki B3a€eMOBIZHOCHMHU MijK opraHismMamu pisHUX BHUIIB,
KOJIM OOWH 3 HUX — XUIKAK — YIIOJIbOBYE TBAPUHY, BOMBAE ii Ta KUBUTHCA 3a
paxyHOK 3m00mui. Jlo XxMKaKiB HAJEKUTH OiJbIIiCTh KUIITKOBOIIOPOKHUHHUX,
rOJIOBOHOTHX MOJIIOCKiB, 6araTo pakoIomiOHMX, MaBYKOIOAiOHUX, pub, aMm®i-
0ift, pemTumiaiii. € XMMKaKH cepel KiJIbuacTUX UepBiB, KOMaxX, UePEBOHOTUX
MOJIIOCKiB, IITaxiB i ccaBIIiB.

XwukaKy BUPOOJIAIOTE PidHi cTparerii BriosroBanHA 3006muyi (mas. 170). Bara-
TO BUJIB XMKaKiB aKTUBHO HA3MOTaHs€e CBOIO 3mo0mu. HalmBuamuii 3 HUX —
remapj — Imepecaiayooun 3001MY Ha KOPOTKUX BifcTaHaX (Y KiabKacoT MeTpiB),
MOJKe po3BuBaTU IBUAKicTL mo 115 km/rox. Illyka y BiZKpuTuxX BOmOMMAax
MOJKe OBTO IepecaigyBaTu puoy, 1o Tikae. Ha Jb0OTy JIOBJAATH 3J001Y CEPIIO-
KpUJbIli i jactiBku. TumoBuii MUCJAMBEIlb i3 3acigfku — KiT cBificbKuii. Bin
MOJKe rogMHAMU YeKaTu Ha MUIIY OiJis BXOAy, IO Bede B IIiAIiiisd.

Man. 169. TeapuHu ditodaru: 1 — ryciHb metenuka, 2 — ToBCTomnob; 3 — ko3yns
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Man. 170. Ctparterii xwxkaurtea: 1 — neBuUst Ha3goraHsie aHTunony; 2 — 60romon MONtE Ha 340-
6wy i3 3acigku; 3 — naByK-XPECTOBUK i NOro NoBUIbHA ciTka; 4 — KiT y 3aciaui

Bararo nmaByKiB BJAIITOBYyE XUTPOMYAPi MACTKMU: MyKe TapHY i IPaBUJIBbHY
3a ()OpPMOIO CiTKy IIIeTe IaBYK-xXpecToBuk. CBoepimHa 3acimka B OoromoJia:
BiH CHUIUTHL HEPYXOMO i UeKae, MOKU MOOJIM3Y BiJi HHOTO cAle HEeyBasKHA Myxa
a6o xouuk. Toxi 6oromos gysKe MOBLIBLHO HiA0MPAEThCA M0 34001Ui, 00eperKHO
IepecTaBJAIYN JAOBTi CTPYHKI HOTM, Ha YAaCTKY CEKYHIU 3aBMUPAE, MUTTEBO
BUKHUJAE CBOI IepenHi «JIOBUJbHi» HOTH.

ITapasumu3am MIPOKO PO3IOBCIOMKeHUU y cBiTi TBapuH. Ilapasutu; xKus-
JATHhCSA TKAHMHAMU Ta COKaMU KMBUX icToT. Bimomi pisHi Bumm uepBiB, AKi ma-
PasUTYIOTh Y TiJIi JIOAWHY i pidHUX TBapuH (npuzadaiime ix). BoHU BUCHAXKYIOTH
opraHiaMm xassiHa, BUALIAIOTH IIKiINBI JJIA HOI0 PEUOBUHU i TPABMYIOTH Opra-
HU, y AKUX mepedyBaioThb. € i Taki mapasuTu, AKi oceJdoThCsa Ha Tiji xasdiHa.
Hamnpuriaza, 6;10Xu Ta BOIIIi, IO CCYTh KPOB.

Hocuth GJIM3BKUMHU 3a CIIOCOOOM KHMBJIEHHS OO0 IapasuTiB € KPOBOCHUCHI
BuUaU. Ajle BOHU IepeOyBaloTh Ha TiJi xassiHa JIUIIe I yac KuBJeHHA (iKco-
IoBi KJimi, komapi).

® Canpompogamu Ha3UBAIOTH OPTaHi3MU, AKi CHOKMBAIOTHL MEPTBY Opra-
HiKy. Ilpuragmaiite, camporpodamu € Oarato BuAiB rpubiB. € camporpodmu i
cepen TBapuH (Maj. 171). PemrTkaMu pocjiMH JKUBJIATHCA JOIIOBI 4epB’AKU.
ITepepobastoun BimMepJsii YaCTUHU POCJIUH, IIi TBAPUHU BifirpaioTh BasKJIUBY
poJib y mpoiliecax I'pyHTOyTBopeHHsA. Crapabeii cBamennuii (maax. 171, 1) mHa-
JIEKUTH A0 Konpoghazié — CIOKUBAUiB eKCKPEeMeHTiB TBapuH. Ilepepobisaoun
TOCJIii KOMUTHUX TBAapWH, BiH POOUTH 3 I'HOIO KYJIO, AKY B3aKOIyE B I'DYHT
Ha raubuny mo 40 cm. ¥V KyJio 3 THOIO cKapabeil BigkJjamae siime. JImunuka
3’imae 3aroToBJIEHI AJiA Hel 3amacu Ta 3aJsaJbKOBYETHCA B 3aJHUINTKaX 1Ki.

«CamiTapay» (QYHKI[iI0 3IifiCHIOIOTH TaKOK CIIOKHBAYi TPYIiB TBapuUH —
Hekpogaezu (man. 171, 3). Ile, HanpukJIam, KYKU-TPOOApPUKU. SAJTUIITKAMU

Man. 171. TeapuHu-canpoTpodu: 1 — ckapabel CBALWEHHUI; 2 — LOLLOBUIA YepB'siK;
3 — xyk-rpobapuk; 4 — rpud YopHuiA
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§29. PIBHOMAHITHICTb TPABHX CUCTEM

BiJ 00imy XM)KMUX 3BipiB i TpymamMu TBapuH JKUB-
JATbCA rpudu.

® Cepen MeIIKAHIIIB BOJOUM € TBAPUHU, K
CIOKMBAIOTh APiOHI opraHiaMu Ta YaCTUHKU
opraHiku, 3aBuciai y Bomi. Takux TBapuH Ha-
3UBAaOTh Qinvmpamopamu (Man. 172). o Hux
HaJIeXKaTh MBOCTYJKOBI MOJITOCKU (HAIIPUKJIA,
JKaOypHUIII Ta MmepaiBHUIN), ryoku. Bemumkuit
00’eM BOAM MPOIIIKYIOTh Uepe3 CBOEPimHUI
¢inbTp — KUTOBUI ByC — BycaTi KUTH. 3a IOIIO-
MOT'0I0 0COOJIMBOTO IIiIMJIBHOTO amapary, yTBO-
peHoTro 3A0POBUMU AyTraMu, ;KUBUTHCSI U BeJe-
TeHChKa KUTOBA aKyJa. TBapuHHU-QiIbTpaTOpPH
CIPUAIOTH IIPOIECAM CAMOOUMINEHH BOJOUM — Man. 172. TBapuHU-insTpaTopu:
3BIJIbHEHHIO BiJ HAJAJUINKOBOI OpraHiku. 1 — ™migji; 2 — kuT rop6av

/ Y3ArAlbHEHHA 3HAHb

3a xapaktepom 0bMiHy pedoBuUH BaraTokmMiTUHHI TBAPMHU HanexaTb 40 reTepo-
Tpodpi. Cepen, 6araToKNiTUHHUX TBApWH TPaNMSOTLCA Pi3Hi CNOCOOWU XXMBNEHHS:
XWKaUTBO, Napasntmnam, ditodarisi, € CnoXxveadi MEPTBOI OpraHiku — canpoTpodu.

> NEPEBIPTE 300BYTI 3HAHHA

1. YnM KMBNEHHA TBapUH BiAPI3HAETHCA Bif XKMBNEHHA pOoCnMH? Ymum xapaktepu-
3y€eTbCSA reTepoTPOPHUIA TUM OOMIHY peqoBUMH? 2. AKi O3HAKM NMpUTaMaHHI XMXKUM
Bugam TBapuH? 3. Oxapaktepusynte ditodarito sk cnocid XMBNEHHA TBapWH.
4. Aknx TBapyH Ha3MBaloTb canpoTpodammn? Ake 3HayeHHs canpoTpodiB y NpUpoai?
5. Hum XnBnsaTbCst TBAPUMHU-ChINbTpaTopn?

ana AonuTnmnBuxX | KMITIIMBUX

LLlo cninbHOro v BiAMIHHOMO B XUBMEHHI NApasUTUYHUX | KPOBOCUCHUX BUAIB?

§29. PISHOMAHITHICTD
TPABHUX CUCTEM

MpurapanTe, sk BigOyBaOTLCA NPOLECH XMBMEHHS Y ryOOK. AKX TBApUH BiGHOCATL 4O
be3xpebeTHux, a akux — oo xpebetHnx? Lo Take xeniuepn?

IIpomecu poskJafaHHA CHOJYK IKi Ha IXHi CKJIaJ0BI HasWBalOTb MPAEEH-
Ham. Bomo 3abesneuye opraHiamM HeoOXiZHOIO eHeprieo Ta OyaiBeJIbHUM MaTepi-
amom. Bynb-axuii Bup 3Ki, AKUM KUBJIATHCA TBAPUHU (POCJIMHU, TBAPUHU, T'PU-
OV UM OpraHiuHi PEIITKHW), — MOJEKYJHW Ay:Ke CKJIAAHUX OPTaHiuUHUX CIIOJYK.
Hns mepebiry peakirii posmaay CKJIQIHUX OPraHiYHUX PEYOBUH MOTPiOHI Gioso-
riuHO aKTUBHI peyoBMHM O6iJIKOBOI Ipupoau — depmenmu. Ix BupoGIsIOTH 3aJ10-
BUCTi KJIITUHU KUIIIEUHNKY TBAPWH, a TAKOK CIIeIliali3oBaHi TpaBHiI 3a/1031.

3arasoM cucTeMa TPaBJIEHHA TBAPUH CKJAJAETHCA 3 KUIIEYHUKY — TPYOKU 3
BXigHUM i 31e0iIbIIIOT0 BUXIAHUM OTBOPAMU i HUBKHU CIIEeIlialidoBaHUX KJIITHH
ycepenuHi Hei: OIHI BUIIIAIOTH TPaBHI hepMeHTH, iHIITi BOMPAaOTh IIepeTpaBieHi
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peuoBmHU. Uepes BXigHUIT OTBIp — POT — iXKa
HaIXOAUTL OO0 TPaBHOI cucTeMu. BakamBa
YyacTWHa TPABHOTO TPAKTy — HMOTO PO3IIU-
PeHHSA — MIJIYHOK, SKUN 3MiHCHIOE YaCTUHY
IPOILECY TPaBIeHHA. JIOT0 IPOLOBKEHHA —
KUIIIeUHUK, Je TPaBJeHHs 3aBepPIIyeETbCA i
JIe BCMOKTYIOThCSA HPOAYKTU TPaBJIEHHS —
IPOCTI PEYOBUHU, AKi JONPABIAIOTHCSA A0
pisHUX KJIiTHH 3a mZomomoroio Kposi. Kurieu-
HUK YacTO 3aKiHUyeTbCA aHAJBHUM OTBOPOM,
yepe3 HHOI'0 BUKUAIOTHCA HellepeTpaBjeHi
pemTKy 1Ki. )
Man. 173. bBypoBa TpaBHOi cucTemu JKI TUIIN BYJOBU TPABHOI CHC-
rigpu: A. PotoBuii oteip (1); kmwkosa TEMM ITPUITAMAHHI BESXPEBETHWM
MOpoXHWHa (2). B. BHYTPILLHBLOKNITUHHE  TBAPMHAM? @ KuIIKoBONOPOKHNHHI,
KUBMEHHS Y TPABHVX BAKYONaX (3)  5opneva  mimpa, 3a MOTOMOTOI0 IyTATEIH
YJIOBJIIOIOTH APiOHY 3mo0uu: iH(ys3opiit, ApiOHMX paukiB, iHOAI JWMYMHOK i
MaJbKiB pub. Y KUIIKOBiH IOpOKHUHI Ha I3y mifoTh TpaBHi depmeHTH. IX
BUIIIAIOTH 3aJ03UCTI KiaiTuuau. Ilig BuauBomM TpaBHUX (DePMEHTIB 3400UY PO3-
maJaeThCsa HA MIMATOYKU, IO 3aXOIIIOIOTHCA TpaBHUMU KiaiTmHamwu. i KJri-
TUHU MalOTh IKTYTHUKHN: 3aBAAKMU IXHiM po0OOTi B KUIIMIKOBIili ITOPOMKHUHI CTBO-
PIOIOTHCS MOTOKU BOAU, 3 SKMMHU IIMATOUYKM 12Ki HAAXOAATH 0 IIOBEPXHi IIMX
KJaiTuH. [{aji BOHU 3aXOILIIOIOTHCA 3a HOIIOMOTOIO IICEBIONOiNA i mepeTpaBJIio-
IOThCA y TPAaBHUX BaKyoJsisax. HemeperpasieHi pemTKu i*Ki BUBOgATHCA uepes
poroBuii oTBip (Maj. 173).

OT:ke, Yy KUIITKOBOIOPOKHUHHNX MU CIOCTEPIraeMo [Ba BapiaHTU IIepeTpas-
geuHda Ixki. ITopo:xHUHHE TpaBJeHHS BiIOyBaeThCA B KUIITKOBiM ITOPOMKHUHIL Iig
Iiero (hepMeHTiB, SKi BUIOIIAIOTH 3aJIO3UCTI KJIITHHUN, BHYTPINTHBOKJIITUHHE —
y TPaBHUX BaKyOJIAX TPABHUX KJITHH.

® BuBuaoouyu mapasuTUUYHUX UYepPBiB — IeJbMIiHTIB, BU O3HAWOMUJINCA 3
MPEJCTaBHUKAMHU IJIOCKUX UYEePBiB — IMEeUiHKOBUM i KOTAYMM CHUCYHOM, Omua-
yuM Iin’ aKkoM. Tak-oT, Yy naoCKux uepéié KUIIeUYHUK 3aMKHeHwuil. SIK i B rig-
pu HellepeTpaBJeHI PeIITKU 1Ki BUBOAATHCA Uepe3 POTOBUII OTBip. ¥ Iim’ AKiB
TpaBHA CHCTEMAa B IIPOIECi iCTOPUUYHOTO PO3BUTKY 30BCiM 3HUKJA. IIoKMBHI
PEeYOBUMHM BOHU BOMPAIOTH Yepe3 MOKPUBU Tijia. ¥ KIIbYAaCTHX YepPBiB HACKPi3-
HUUI KUIIIEYHUK 3aKiHUyeThCA aHAJIBHUM OTBOpoM (Maj. 174). ¥V mux TBapuH
3’ABJASIOTBCA U NPUMITHBHI CAMHHI 3a03u. Y [IOIOBOrO 4YepB’dAKa IMepemHiit
BiAIiI KUIITEUHUKY AU(pepPeHIiI0eThCA Ha POTOBY IOPOKHUHY, TJIOTKY Ta CTPaBO-
xin. Posmupioiounch, CTPaBOXii yTBOPIOE BOJIO, V AKOMY Ha MEBHUI UYac MOYKe
3aTpUMYyBaTHUCh I3Ka. ¥ IIel yac Ha Hel HiloTh TpaBHI (pepmenTHU caunu. Ilepenusa
YacTUHA CePeIHBOTO By KUIIEYHUKY YTBOPIOE PO3IIUPEHHS — IIIJIYHOK.

Man.174. bynoa TpaBHOi CUCTEMU [OLLOBOIO YepB’sika: poToBa NopoxHuHa (1) — rmotka (2) —
ctpaBoxig (3) — Borno (4) — wnyHok (5) — knweyHuk (6) — aHanbHUA OTBIp (7)
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Man.175. bBynosa TpaBHOI CUCTEMW YNEHUCTOHOIMX (Ha NpuKnagi paka piuykoBoro): 1 — poTto-
BWI OTBIp; 2 — CTpaBoXia; 3 — LWNYHOK; 4 — KULWEYHWUK; 5 — aHanbHUiA OTBIp; 6 — neviHka

® YV uyjgeHHCTOHOTMX OyZ0Ba TPABHOI CHCTEMH 3arajioM IofibHa. ¥ HHX Ha
TOJIOBi € KiHIIiBKU, AKi (h)OpMYIOTH POTOBHUII amapaT — IIeJeli. 3a Horo JOIoMO-
TOI0 TBAPUWHM 3aXOILIIOIOTH 13Ky, MOMKYTH il MOAPiOHIOBATM Ta MiJHOCUTU JO PO-
TOBOT'O OTBOPY. ¥ PiUKOBOTO paka, HAIIPUKJIAMA, POTOBUHA OTBIp OTOUYIOTH IIiCTh
map KiHITiBOK: ITapa BepXHiX, OBl mapu HMMKHIX IIeJIell Ta TPU IIapyu HOTOIIeJIen
(man. 175). PoroBuii oTBip Bele B KOPOTKHM CTPABOXiM, AKWHA NEPEXOIUTH B
00’eMHMI IIIYHOK. BiH CKJIazaeThecd 3 ABOX BiAmijiiB: y mepegHbOMY ixka IIO-
IPiOHIOETHCA; Y 3aAHBOMY — TBEPAi YACTOUKM BiAIim:KyroThcs Bif pimuum. 3a
HUM IIOYMHAETHCA KOPOTEHBbKA CepegHA KUIITKA, KA IMEePEeXOAUTH Yy JOBTY 3a-
nHio. BoHa BiIKpuBaeThCsAa Ha30BHI aHAJIBLHUM OTBOPOM Ha 3aIHBOMY KiHIIi Tija.
V¥ piukoBoro paka € ¥ cmeriajgidoBaHa TpaBHAa 3ajI03a — MEUiHKA.

ITaByK-XpecTOBUK MOKe JKMUBUTHUCH JIUIIE PiKOI0 i3Kefo. 3a JOIIOMOTOI0 Xe-
JIiTiep BiH yBOAUTSH y TiJIo 3M00uYi oTPyTY Ta TpaBHi (pepmenTu. Tum TpaBieHHs,
AKUU NOYMHAETHCA II03a TiJIOM TBapWMHU, HA3WBAIOTh NO3aKuwkosum. Hepes
TMeBHUI Yac MaBYK BUCMOKTYE BMICT HaliBmepeTpaBiieHoi 3mob6uui. Ilepemwiit
BiIiT KWIMTEYHUKY WX TBAPUH CKJAJAETHCA 3 TJIOTKMW, CTPABOXOAY Ta CMOK-
TaJILHOTO HMLIYHKA. IIpy IbOMY I'JIOTKA Ta CMOKTAJIBLHUN HMIIYHOK HiIOTH K Ha-
cocu, ITI0 3aKaUyIOTh Y KUIIEUYHUK PiaKy i3Ky. Ik i B piukoBoro paka, y maByka
€ TeUiHKa Ta HeBeJUWKi CJIWHHI 3aJ03U.

©® Mosarocku, AK i KigbyacTi uepBW Ta YJIEHHCTOHOTi, MalOTh HACKPi3HY
TpaBHY cuctemMy (MaJy. 176). Y poTOBiii MOPOKHUHI UepPeBOHOIOr0 MOJIOCKA
BUHOTPANHOTO CJIMMAaKa € IJIACTUHKA 3 OPTaHiYHOI PeYOBWMHU — IIlejielia, a B

Man.176. BypoBa TpaBHOI cuctemu mortockiB: A. YepeBoHororo: 1 — poT; 2 — 531K 3 TEPTKOLO;

3 — cTpaBoxif; 4 — WNYHOK; 5 — KULWEYHWK; 6 — aHanbHWiA OTBIp; 7 — nediHka. b. [1BocTynkoBoro:

1 — cTpaBoxig; 2 — neviHka; 3 — WYHOK; 4 — cepedHs KULWWKa; 5 — aHanbHWUM OTBIP; 6 — CUAOHU
(BEPXHi BUBIOHWIA, HYXKHIV — BBIAHWN)
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TJIOTIII — MYCKYJIBHMI SISMK 3 TEPTKOI0. 3a IXHHOIO JOIIOMOI'OI0 TBApMHA 3iIIIKpidae
3Ky 3 IOBEPXOHb. Uepe3 POTOBUI OTBIp IXKa HAAXOAWTH y IJIOTKY, a 3BiATHM — OO
CTPaBOXOTY, III0 YTBOPIOE POBIIIMPEHH (B0JI0). ¥ el uac Ha 3Ky OifoTh TpaBHi dep-
MEHTHU, AKi BUPOOJIAIOTEL CAWHHI 3a03u. ¥ IILJIYHOK BiIKPUBAIOTHCS TPOTOKU
meviHKu. 3aAHid BiIAia KUIIEYHUKY BiIKPUBAETHCA HA30BHI aHAJIEHUM OTBOPOM.
¥V IBOCTYJIKOBOTO MOJIIOCKA *Kalbypuili (0e33y0KM) KOPOTEHBKUI CTPABOXif Bij-
KPHUBAEThCA B 06’€MHII ILIYHOK. Voro oTouye TpaBHA 3amo3a — meuinka. Ce-
pefHsA KUITKa MEePEeXONuTh y 3aJHI0, AKA BiIKPMBAETHCA aHAJBHUM OTBOPOM.
Ha sagunoMy KiHIIi Tijla IBOCTYJIKOBMX MOJIIOCKIB PO3TaIllOBaHi 1Ba OTBOPHU Yy MaH-
Tii — cudporu. Uepes BepxHill — BUBIAHUNA — BUBOAATHCA PEIITKU I3Ki Ta KiHIEBi
MIPOIYKTU OOMiHY peuoBMH. A yepe3 HUKHIN — BBIIHUI — HaAXOAUTH 3 BOJOIO i7Ka.

SIKI OCOBJIMBOCTI BYIOBU TA ®YHKIIIOHYBAHHSI TPABHOI
CUCTEMMN XPEBETHUX TBAPUH? XpeberHuM TBapwmHaAM IIpUTaMaHHIL
pPisHIi cmmocobu JKUBJIEHHS, OOJHAK Yy HUX CHLJIbHUM IIJaH OyJOBU TPaBHOI CHC-
TeMu. HacKpidHUNA KUIIEUYHUK BiIKPUBAETHCSI HA30BHI aHAJIbHUM OTBOPOM
abo B KJOaKy (XpsAIimoBi pubu, 3eMHOBOAHI, ILJIa3yHU, HOTaxXH’, MIEPIIO3Bipi).
BaxknmuBuii eTan B eBOJIIOIIIT TMX TBAPpWUH — IMOABA Iejen. BoHU CAyTryOTh 119
BJIOBJIEHHS, YTPUMAaHHSA, & YacTo — i moApiObHeHHA 13Ki. 3 OSABOIO IIEJIeT IPOIeC
JKUBJIEHHA CTaB e()eKTUBHIIIMM. ¥ OiJBIITOCTI XpeOeTHUX TBAapPUH € CIIeIliaJri3o-
BaHi TpaBHi 3aJI03U — TEeUiHKA, MiAILIYHKOBA 321034, & B HA3eMHUX — IIe U CJIMH-
Hi. Ileuinka Gepe yuacTh y Ipoliecax TPaBJeHHs: Y Hill yTBOPIOETHCA KOBY, KA
cIIpuse IIepeTpPaBJIeHHIO JKUPiB, Ta AedAKi TpaBHI (hepMeHTH. Y KJIITHHAX IIEUiH-
KU 3alacaeThCs TVIIKOTeH, AKUI 3a IOTPeOr 3JaTHUI PO3IIEIIIOBATUCH A0 TJIIO-
Ko3u. XpebeTHi TBApMHU BUKOPUCTOBYIOTH ITI0 CIIOJNYKY AK €HepreTUudHy. ¥ KJIi-
TUHAX MEYiHKW TaKOXK 3HEITKOMKYIOThCS AeAKi oTpyiHi peuoBmHU. IlinmuryH-
KOBa 3aj103a BUPOOJIsie TpaBHi (hepMeHTH, Y Hill YTBOPIOIOTHCA 0i0JOTiUYHO aKTUB-
Hi peYOBUHU — FOPMOHHU, AKi PEryJ0Th IpPOIlecyu oOMiHy BYTJIEBOJiB.

® TpaBHa cucTeMa pUO IOUYNMHAETHCSI POTOBUM OTBOPOM, OOMEKeHUM IIfeJie-
namu. Bix Beme 10 poTOTIOTKOBOI moposkuHuHY (Mas. 177). Ha ii gui posraro-
BaHUii M’sI30BUIl BUpicT — #A3UK. BiH Oepe yvacTh y IIpoleci KOBTaHHI.
¥ O6inpmrocti BuAiB pub HaA IMeserax Ta iHIINX KiCTKax dyepera po3TalloBaHi
3y6u, sIKi JomoMaraioTh CXOILJIIOBATH W yTPpUMyBaTH 3m00uu. 3aJHSA YacTUHA
POTOTJIOTKOBOI IMTOPOYKHWHY MPOHM3aHa 3sI0POBUMH IIiIIMHAMU. 3 POTOTJIOTKOBOI
HOPOKHUHY I3Ka HAAXOAUTH Y CTPABOXiJ, AKMHA BiAKPUBAETHCS B IILJIYHOK. 3a
MIIYHKOM 3HAXOINTHCA TOHKUN KUIIMEUHUK, V AKUHN BiIKPUBAIOTHCA IIPOTOKU
crelriajli3oBaHMX TPAaBHUX 3aJI03 — MEYiHKY Ta ITiIIJIYHKOBOI 3aJI03U. ¥ MLIYHKY
MMOYMHAIOTHCA TIPOIECH IIepeTpPaBJIeHHSA
MOKUBHUX PEUOBUH, Y TOHKOMY KHIIIeY-
HUKY — B3aBepryioThcsa. HemeperpaBieni

A BaJININIKY 19K1 MOTPANJIAIOTh Yy TOBCTUM

KUIIIeYHUK, a 3 HHOT'O Yepe3 IPAMY KUIIKY

S A Ta aHaJbHUI OTBip — Ha30BHi (y KicTKo-

4 \:"5-?\’@; BUX pub). Y XpAMoBUX pubd KUIIEUYHUK
BiIKPUBAETHCA B KJIOAKY.

Man. 177. BygoBa TpaBHOI CUCTEMU KiCT- ® Tpasua cucrema ami6iit (man. 178.

KOB.O',p”(SV" 1- poToBIV OTBID; 2- cTpa- A), aK i pub, TOUYMHAETHCA POTOTJIOTKOBOIO
BOXif; 3 — LUMYHOK; 4 — TOHKWI KULLIEYHUK;

5 — TOBCTWIA KULIEYHUK; 6 — NpsiMa kuw-  TTOPOXKHIHOIO, III0 IIePEXOAUTH ¥ CTPABOXI.
Ka; 7 — aHanbHW1 OTBIp Cionu BiIKPUBAIOTHCA IIPOTOKU CJIMHHUX
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§29. PIBHOMAHITHICTb TPABHX CUCTEM

Man. 178. A. bBygoBa TpaBHOi cucteMm amqibin: 1 — pOTOrNOTKOBa MOPOXHMHA; 2 — CTPaBOXIa;
3 — WwnyHoK; 4 — knweYHuK (TOHKUI i ToBCTUI); 5 — knoaka. b. 3a gonomoroto JoBroro s3uka
»>xaba Brnosnoe 3006m4

3aji03 (y pub BoHu BimcyTtHi). CiuHa B amM(ibiii He MicTUTh (hepMeHTiB, a cIyrye
JUIe OJIs 3BOJIOXKEHHA 1:Ki, 110 moJierinye ii KoBTaHHA. Ha mHI poTOrIOTKM
€ A3UK. Y Kab i ponyx BiH YKPUTHUI KJIEHKOI0 PEUOBUHOIO Ta IPUKPiIJIeHU
IO THA POTOTJIOTKHU IIepenHiM KiHIleM, ToAi AK 3agHA HOro yacTwWHAa BijbHA.
WKaba mim uyac mosroBaHHSA, MOMITUBINM 3700UY (3me0iMBIIIOTO IIe KOMaxmu),
BUKHUJA€E A3WK 3 POTOBOI IMOPOKHUHU BIIEPEN, HO AKOTO i MPUKJIEIOETHCA 3/0-
ouu (mas. 178. B).

Kumeunuk B am@ibiit, K i B XxpAIoBux pud, BiIKPUBAEThCA ¥ KJIOAKY.

® TpaBHa cucTeMa PeNTHIIH JeI0 CKJaAHiIIa HOpPiBHAHO 3 aM@ibismu.
CauHa, AKy BUPOOJAIOTH CAWHHI 3aJ1031, MiCTUTh TpaBHi depmenTu. Kuireu-
HUK PENTUJIili BifKpUBAEThCA, AK 1 B 3eMHOBOIHUX, V KJOAKy. ¥ HUX € He-
BeJIMYKa CJila KUIKa — IepPeaHill BiAgigl TOBCTOro KUIIIEUYHUKY, e iKa mepe-
TPABJIIOETHCA 3a MTOIOMOI'0I0 CMMOIOTMUYHNX MiKpOOpraHisamis.

©® TpaBHa cucTeMa NTaXiB MIOYMHAETHCS A3000M, AKUUN 3aXOILTIOE i TOAPio-
HIoe 1)xy. @opMa 13b00a 3aJI€KUTH Bijl TOTO, UMM JKUBJIATHCA NTaxu (MaJ. 179).
Y xmkux mraxiB (COKOJiB, OpJiB, cOB) A3b00 TOoCTpuii i 3arHyTHUIl TOHU3Y.
Takwuit 13600 mae 3MoOry IIIMaTyBaTu 3700u4. Kauku Ta rycu MaioTh ILJIaCKUi
I3b00 3 0COOJMBUM amapaToM i3 3yOUHMKIB Ta POTOBUX IJIACTUHOK, IO MO-
3BOJIA€E Bim(inmbTpoByBaTU 12Ky 3 BOAM. ¥ IITaXiB, AKi CIOKMBAIOTH IIJIOAU Ta
HaciHHA POCJWH, A3b00 3a3BUUYail KOPOTKUU i MOTYy:KHUM (HampukJald, pisui
BUJM IIAIyT), 110 A€ 3MOTy pos3buBaTu I:Ky. ['ocTpuii i TOHKUI N300 MAIOTh
KOMAaxoifgHi mraxu (AK-0T, Pi3Hi BUAM CUHUIE). SIBUK, AKUIl MiCTUTHCS B POTO-
Bilf TOPOIKHUHI, MOXKe JomoMaraty B 3mo0yBaHHI xki. [aii iska uepes TJIOTKY

4

o -9

Man. 179. 3anexHicTb OyaoBu A3bo6a NTaxiB Bif XxapakTepy ixi (3 donomozor e4umerns susHay-
me Has8u Uux nmaxig ma sikum murioM iXi 8OHU XXUGSIMbCSH)
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IOoTpaIIsge JO CTPABOXOY 1 Ha MeBHUM Uac
3aTPUMYEThCA B HOTO PO3MIMPEHHI — 80.11
(man. 180). Tam mim miero TpaBHUX COKiB
CIWHU i’Ka YaCTKOBO IIEPETPABIIOETHCH.

I3 cTpaBoxOny i3kKa HAIXOMUTH Y MLJIYHOK,
AKUN CKJIagaeThcs 3 1BoX Biaminmis. Ilepen-
Hil Bigmin nuIyHKa — 3a/103ucmuii. Y HbOMY
BUOIJIAETHCA TPABHUM CiK, I Ji€l0 AKOTO
TPUBA€E TEPETPaBIeHHA D:Ki. ¥ M a3080my
BiOmiji MIyHKA IXKa mepeTupacThed A0 Kalll-
Komomibmoro craHy. Bim Mae moToBIeHi
M’s30Bi CTiHKU, a BCepeIUHi BUCTEJIEHUN
Mear. 180. Bynosa TpaBHOi CUCTEMW NMTa-  [ITiJILHOI0 POTOIOAIOHOI 000I0HKO0. ledaki
xig: 1 — poT; 2 — CTPaBOXiA; 3 — BOMO;  pyny praxip A KPALIOTO IIEPeTHPAHHS
4- 3anosucTim BIAAIT LyHka, 5 - ma- IXKi 1me momaTKOBO B3aKOBTYIOTH KaMIiHIIi.
30BUM BiOAIN LWMYHKA; 6 — KULLIEYHUK; S .

7 _knoaka MycrynbHUT BiAmi ITYHKA ITIEBHOIO MipOIO
KOMIIEHCY€E TITaXaM BiICyTHiCTH 3y0iB.

3i mIyHKa pigxka KalrkomomiOHa iKa HaaXOAUTh Y TOHKUI KUIIeUHUK. Tymu
caMO BiIKPMBAIOTHCA IMPOTOKM MEUiHKM Ta MiAIILIYHKOBOI 3a03u. Kuieunuk y
ITaxiB YKOPOUEHU, 110 3amobirae sarpuManuio ki B Tini. Ile omme 3 mpucTocy-
BaHb IITaXiB J0 IOJLOTY. SIK i B IJIa3yHIB, KUIIIEYHUK BiIKPUBAETHCA Y KJIOAKY.

Hnsa 3abe3revuenHs MPOIECiB JKUTTEAISITLHOCTI Ta TTOCTiHHOI BUCOKOI TeMmepa-
Typu Tija (Big + 38 °C mo + 43 °C) nraxu moTpedyIoTh BEJINKOI KiJIbKOCTi eHeprii.
Tomy im moTpibHO GaraTo ixki, AKa y OTaXiB MEePETPABIIIOETHCA AV Ke IITBUIKO.

® VY ccaBuiB (majs. 181. A) nobpe po3BUHEHiI TpaBHi 3aJi03U: CJIUHHI, IIe-
yiHKa Ta MiAIUIYHKOBa. TpaBHa cucTeMa IIOYMHAETHCA IIEPEAPOTOBOIO IIO-

00MeKyIOTh IIOKU Ta ryou. IlepemporoBa IIOPOKHMHA Ta M’ SCHCTI I'y0om, 3a
IOIIOMOT0OI0 IKMX CXOILIIOEThCA i’Ka, IpUTAMAaHHI JUIIle cCaBI[IM. ¥ POTOBiit
HOPOKHIHI I’Ka MOAPiOHIOETHCA 3a MOIIOMOTOI0 3y0iB, a TAKOMK IIOUYMHAETHCS
ii mepeTpaBJieHHs IiJ Ji€l0 TpaBHUX COKiB, IO iX BUPOOJIAIOTH CJAMHHI 321031
(mpuragaiiTe, ki Bumu 3y0iB € y ccaBI[iB). 3y0M CCAaBI[iB CKJIANAIOThCA 3 KO-
pouKu Ta KopeHs (majn. 181. B). KopoHKa BucTymae Haja MOBEPXHEIO IreJel,

Man. 181. A. ByooBa TpaBHOI cuctemmn ccaBLuiB: 1 — nepeapoToBa MNOPOXHUHA; 2 — POTOBaA

NOpoXHWHA; 3 — rMoTKa; 4 — cTpaBoxia; 5 — WnyHok; 6 — neviHka; 7 — NigwnyHKoBa 3anoasa;

8 — KMLWeYHUK (ToHKMI | ToBCTMI); 9 — aHanbHui oTBIp. b. Bygosa 3y6iB ccaBLiB: 1 — KOPOHKa;
2 — KOpiHb; 3 — wenena

124



§29. PIBHOMAHITHICTb TPABHX CUCTEM

TOJMI AK KOPEHi po3MiIyIThCA B KOMipKax
mieJiern. 3a AOIIOMOIrOI0 KOPeHiB 3yOu ccaBIliB
MPUKPIIIIOIOTECA 0 Iesen. 30BHI KOPOHKU
BKPUTO MIiITHOIO eMaJLIl0, AKa 3axXMIae ix
BiJm 3HOIITYBaHHA.

Y poToBiii IOPOKHMHIL cCaBIliB M’ ACUCTUHI
ABUK IIepeMilnye XKy i1 3abesmeuye ii 3aK0B-
TyBaHHA. [0 TOTO K A3UK — Ile OpraH CMakKy.
3 POTOBOI IOPOKHUHU 12Ka Uyepe3 TVIOTKY Ta
CTPaBOXiJ HAAXOAUTH A0 IIAyHKa (Max. 181),
Ile TPUBAIOTH IIPOIlECH IepeTpaBieHHA isxi. Man. 182. Bynosa inyHka yiHol
V ccaBIiB, AKi CIIOKMBAIOTH POCIMHHY iy, |ooPvHM: 1 - CTpaBOX"q;_Z - py6eu,b5

3 — ciTka; 4 — KHWXKa; 5 — cunuyr;
110 IIOTaHO ePETPaBJIIOETHCA, IIIJIYHOK MOXKe 6 — TOHKa KULLKA
MaTu cKJanHy OynoBy. Hanpukianm, y :KyHHUX
(K Bu maMm’siTa€Te, Iie TpPyIlla MapHOKOIUTHUX, A0 SIKOI HajJeKaTh OJIeHi, Joci,
sKupadu, BiBIIi, BeJiMKa porata xymo0a Ta iH.) IIJIYHOK CKJIAJaEThCA i3 YOTUPHOX
BigminiB: pybnsd, ciTkm, KHMKKU Ta cuuyra (Man. 182). ¥V pyoyi memiawoTb
MiKpoopraHiamMu, AKi JoIIoMaraioTh IePeTPaBIIOBATU KJIITKOBUHY.

3 py6OIa i’ka HAAXOOUTh MO CiMKU, 3BiIKM BOHA BiAPUTYETHCA 3HOBY 10
poOTOBOI MOPOKHUHU. TyT YaCTKOBO IIepeTpaBJieHa I¥Ka MepeTUupacThesa 3ydamu
M 3BOJIO}KYETHCS CJIMHOIO. 3 POTOBOI MOPOKHUHU iKa HAAXOIUTDL OO0 KHUMKU
(ii cTiHKM MalTh 3TOPTKU, III0 HAraJAyIOTh apKyIIli KHUMKKHU), a 3 Hel — 0o cu-
yyea. Tam BuAinsaeTbca MIITYHKOBUU CiK.

Kumeunuk y ccasifiB, K i B iHIIMX XpeOeTHMUX TBAPUH, HOJIJIAETHCSI Ha
TOHKUH 1 TOBCTUH BiAggiam. ¥ TOHKOMY KHIIIEUHUKY 1Ka OCTATOUYHO IIepeTpaB-
JIIOETHCSA 1 ITOKUBHI PEeUYOBUHU BCMOKTYIOThCA Y KpoB. HemeperpaBJiieHi pemiT-
KU 1K1 BUBOIATHCS Uepe3 aHAJbHUUN OTBip. JIuile B mepIio3BipiB KUIIIEUHUK
BiIKpUBAETHCA y KJIOAKY.

JloB:KUHA KUIIIEYHUKY CCaBI[IB 3aJIEKUTh Bil TUITY i2Ki, AKY CIIOKUBA€E TBAa-
puHa. Y TPaBOIAHUX BiH JOBININM, V XUMKAKIB — KOPOTIIHUIA.

/ Y3ArANnbHEHHA 3HAHb

®yHKUIT nepeTpaBreHHs i Ta NoCTa4aHHs OpraHiaMmy NOXXUBHUX PEYOBUH BUKOHYE
TpaBHa cuctema. [Jo ii cknagy BXoAUTb KULLEYHWK Ta TPaBHi 3ano3u, LWo BUPOBNsoThb
TpaBHi hepMeHTU. Y KULLIKOBOMOPOXHUHHUX (DYHKLiIHO KULLEYHUKY BUKOHYE KMLLKOBA
NMOPOXHUHA.

Y nesiknx 6e3xpebeTHnx TBapuH (Hanpuknag, naByKiB) CNOCTEpiratoTb NO3aKMLL-
KOBE TpaBfieHHs: TPaBHi COKM BBOOATLCS B 1KY 3a MeXamu TpaBHOI CUCTEMU.

XpebeTHM TBapuHam npuTaMaHHUIA HACKPI3HUIA KULLIEYHUK, KA B OOHUX Npea-
CTaBHUKIB BiOKPUBAETLCA HA30BHI aHanbHUM OTBOPOM (KiCTKOBI pubu, GinbLuicTb
ccaBLUiB), B iHWMX — A0 Krnoaku (XpsiLwosi pnbu, amdibii, pentunii, nTaxu, nepio-
3Bipi). Y pnb cdopmyoTbCa crneLianiaoBaHi TpaBHi 3am03u: nediHka Ta nigwyHKkosa
3ano3a, a B Ha3eMHUX XpebEeTHMX TBApWH — e W CIMHHI 3an03u.

s > NEPEBIPTE 300B6YTI 3HAHHA

1. fAke GionoriyHe 3HaYeHHs Mae nepeTpaBneHHs ixi TBapuHamu? 2. fAka pornb
depmeHTIB Y npouecax TpaBneHHA? 3. Aki TpaBHi 3ano3n € B 6e3xpebeTHmx TBa-
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pUH? Aka iXHA ponb y npouecax nepetpasneHHs ixi? 4. Lo Take nosakuwkose
TpaBneHHA? Akum TBapMHam BOHO nNputamMaHHe? 5. Ake 3HayYeHHs NosiBK Lenen B
eBontoLii xpebeTHNX TBapuH? 6. Aka ponb nNedviHkX Ta NigLWnyHKOBOI 3ano3um y npo-
Lecax nepeTpaBrieHHst xi? 7. 3 Akux BigaiNniB cKNnagaeTbCsa KULWEYHUK XpebeTHMX
TBapuH? 8. Aka Bygosa 3yba y ccaBuiB? 9. Aka dyHKUISA si3KKa y npoLecax X1BIeH-
HS XpebeTHMX TBapuH?

QO

.. OBIrOBOPITb Y TPYNAX

Aki pucy ycknagHeHHs CnocTepiratTb y TPaBHI CUCTEMI Pi3HKX rpyn 6e3xpebeTHMX
(I rpyna) Ta xpebeTHux (Il rpyna) TBapuH.

r Ona 0ONUTAUBUX | KMITIUBUX

Y1M MOXHa MNOACHUTY, LLO B XMXKNX CCaBLiB LUNYHOK YacTO OAHOKaMEPHWUN, TOAi SK
Y TUX, SKi XXUBNATBCSA POCAMHHOKO DKEKD, BiH MOXe CKnagaTuUcs 3 KinbKoX pi3HUX 3a
dyHKUigmK BiginiB?

7~ TBOPYE 3ABOAHHA

MopiBHANTE 0COBNMBOCTI ByA0BM TPABHOI CUCTEMM Pi3HMX TPYM XOPAOBMX TBAPWH
3a 03HaKamu: YMM NEPEBAXHO KUBMATLCH, SKUA CMOCIO XUBMEHHS, SKi € opraHu
TpaBneHHs. Bignosigb odopmiTh y BUrnagi Tabnumui.

§30. TUXAHHSA
TA TAB00BMIH ¥ TBAPUH

MpurapainTe, KM NpoLec HasMBalTb AUXaHHSAM. Ake horo GionoriyHe 3HavYeHHA? Aki
dYHKUIT MITOXOHAPIN Y KMITUHI?

SAKE BIOJIOTTYHE SBHAYEHHSA ITPOITECIB TASOOBMIHY? CyTh 2a30-
00MiHY TIOJNATAaE B HAAXOMKEHHi i3 30BHimHBOro cepemoBuira KucHo (0,) i
BuIiseHHI B MOBKiniIaA meBHOI cywmimri rasis, 3okpema Byriermciaoro (CO,).
Okcuren (0) € omHUM 3 eJIeMEHTIiB, AKi 0epyTh y4acTh y OaraTbox XiMiuHUX
peakIiax, 1o BimOyBawmThbcsA BcepeamHi KJaiTuH. OTiKe, BaKJIMBOIO JAHKOIO
mporeciB 0OMiHy peuoBUH Ta eHeprii € mporecu OuxXanHs.

IIpuragaiiTe, B OTHOKJIITUHHUX OPTraHi3MiB, IO MEMIKAIOTh Y BOSHOMY Ce-
pemoBuilli, ra3o00MiH BimOyBaeThbCs Uepes3 MOBEPXHIO KJIITHHH. Y OiabIirmocTi
0araTOKJITUHHUX TBapPUH IIPOIleC AUXAHHS CKJIAMAETHCA 3 MeKiJbKOX eTaliB.
Kucenn uepes3 mkipHi mokpuBu Ta/ab0 uyepes OpraHu IMXAaHHA HAAXOOUTH B
oprauism. [layi momwupioeThcA MO HHOMY 3 ITOPOKHUHHOIO PiAmMHOIO Ta/abo 3
KpoB’0. HacTynuuili eran — HaAXOMKeHHA KHUCHIO B KJaiTuuu. TaMm BiH oKwuc-
HIOE OpraHiuHi peuoBUHU, YHACIILOK YOro BUIIISETLCAI HeoOXigHa opramismy
eHeprisa. BakauBa posb y IIUX Ipoliecax HAJEKUTh OpraHejaaM KJITHHU — Mi-
TOXOHAPiAM. Y HHUX YTBOPIOIOTHCA OCOOJMBI CIOJYKH (CKOPOUEHO iX ITO3HA-
yaioTh AT®), 3gaTHi HAKOIMUYBATU €HEpPriio.

¥ mporiecax OKMCHEHHS OPTaHiUYHUX CIIOJIYK — OiNKiB, KUpiB i ByryieBomiB —
yTBOpIOIOThCA DPisHi rasu, 3oxpema CO,. Bonu BmpandaioThcsa 3 KJIITHH IO IIO-
POKHUWHHOI pimwHM Ta/ab0 B KPOB, a 3 HUMM — JI0 OPTaHiB qUXaHHA Ta/abo Io-
KpusBiB. [lasi BoHUM BUBOAATHLCA 3 OpPraHi3aMy HA30BHI.

1106 oTpuMaTH KHCEHb, ¥ TBAPUH PO3BUHYJINCS CHEIliaJibHI IIPUCTOCYBAHHSI,
AKi BOMpPAIOTh 1Oro 3 moBiTpsA abo BOAM.
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§30. AVIXAHHS TA TASOOBMIH Y TBAPVH

Marn. 183. Cxema razoobmiHy Yepes wwikipy (1; 3Hatdime kaninspHy cimky) Ta 3a [ornomMoroto 3s6ep (2)

AKI OCOBJIMBOCTI TASOOBMIHY B BE3XPEBETHHNX TBAPUWH?
VY baraTtnox 0e3xpebeTHUX HeMae CIlelliaidoBaHMX OpraHiB guxaHHs. Tak, y mo-
MIOBUX UYepB’AKiB KMCEHb HAAXOAUTH UepPe3 3BOJIOKEHI MOKPUBU Y KPOB, AKa
TpaHCIOPTYye itoro 1o Tiry (Mmaj. 183, 1). ¥V 6araToieTMHKOBIUX KiJIbUacTUX UepBiB
MOXKYTbH YyTBOPIOBATHUCH TOHKOCTiHHI BUPOCTH MOKPUBiB — 3a6pa (man. 183, 2),
110 3a0e3IeUy0Th IIOTJIMHAHHS KIMICHIO 3 BOAU. 3a JOIOMOTO0 3510ep AUXaioTh
i MoJIfOCKM — MEINIKAaHI[i BOAOWM (ABOCTYJIKOBi, I'OJIOBOHOTI i 6araTo BUIiB Ue-
peBoHOTUX). Kuicens y 3s6pa, Tak caMmo, AK i yepe3 HOKPUBU, HAAXOAUTD IIIJIA-
xom pudysii. IIpuragaiite: dugysia — mpolec NPOHMKHEHHS MOJEKYJ abo
aToMiB 3 DIJITHKU, e IXHA KOHIIEHTpAllid BUIlA, TyAHU, e IXHA KOHIIeHTpaIid
HUK4YA. ¥ BOJAHUX TBApWH 3HAYHA KiJBKICTh KMCHIO HMOTPAILIAE B OpraHiam
TaK0K uepes IMOKPUBU.

VY pakomnomioHMx 3s50pa — IIe TOHKOCTIiHHI BUpocTH Tija a00 KiHIiBOK. Y maBy-
KONOAiOHMX i KoMaX opramu, AKi 3a0e3meuyioTh JUXAHHA aTMOCHepHUM KIC-
HeM, — Ie Tpaxel Ta JyereHeBi mimku. Tpaxei — posrany:xeHi TpyOoukm, AKi
CKJIQIAIOTHCA 3 OJHOIITAPOBOIO €miTesifo i BUCTeJleHI KyTuKyJa0i0. Posrany:Ky-
I0YNCh, TpaxXel IPOHUKAIOTH [0 BCiX OpraHiB i HABiITH KJIITUH TBapuHU (MaJ.
184, 1). HasoBHi Tpaxei BiIKpUBaIOTHCSI OTBOPAMU — AUXAJbIISIMMU.

Jezenesi mimwku (mas. 184, 2) — 11e MimKomomiOHI BUMl’ suyBaHHA 3i CKJIaI-
YACTUMU CTIHKAMMU, AKi BiIKPUBAIOTHLCS HA30BHI BY3€eHBKUMU IiINHAMU — OU-
xaavuyamu. 3a IMOXOIKEHHAM ITe BUA0o3MiHeHi uepeBHi KiHIiBKUu. KuceHb uepes
IVXaJIbIlA IMOTPAILISIE B TOPOKHUHY JIeTeHeBUX MIINIKiB i gaji uepes Bum A4y-
BaHA IXHiIX CTiHOK — y remouimMmdy. JlereHeBi Mimiku nmpuTtaMaHHI JeAKUM
IpeACTaBHUKAM HaBYKOMOAiIOHUX (HAmpUKJam, OararboM maBykam). Ilikaso,
10 OiJbIIiCcTh BUAIB MaBYKiB MalOTh OJHOUYACHO i Tpaxei, i JereHeBi MiIkm.

Man. 184. OpraHun guxaHHs HaszeMHUx 6e3xpebeTHux TBapuH: 1 — Tpaxel Komax; 2 — nereHesi
MILLKW NaByKonoAibHux; 3 — nereHs YepeBOHOrMX MOJTHOCKIB
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Jlumte oguH BUA NaByKiB — cpibafsHKa —
memikae y Bomi (mas. 185). Ileii maByk
TPANJIAETHCA M y IPiCHUX BOJOMMax YKpa-
igu. CmemianbHi 3a703u CPiOIAHKU BUMi-
JISIOTh KUPOMIOAiOHY PEeuYoBUHY, sSKa 3Ma-
IITy€ BOJIOCKM 4epeBIlA. ToMy BOHU He 3MO-
YYIOTHCS BOAOIO i Mi’K HUMM HAKOIUUYETh-
cd TOBITPs, IO HaZAe IaBYKY il BOIOIO
cpibasicroro BUTIAAYy (3BiIKM ¥ IIOXOAUTH
HasBa). Ha BimacHomy Tiji cpibiaHKa 3aHO-
Man. 185. I'IgByK-cpi6n9|HKa B THI3Al —  oprp OyXUpIi aTMoc(epHOro MOBITPA y

NOBITPSAHOMY [A3BOHi . . . ..

CBO€ IIiBOAHE THi30 A3BOHOIIOAIOHOI (op-
mu. Ile mae 3mory maByKy TpuBaJinii yac mepedyBaTu mig Bogoro. Jluire 3pigka
cpibisiHKa HmigHIMAETbCS OO MOBEPXHI BOAM, a0M IIOMOBHUTH 3allacy MOBIiTPI.
TakuMm YmHOM, ITe¥i TaBYK, IO CTaB MEITKAHIIEM BOJONM, yCe OTHO AUXAE aTMO-
chepHUM ITOBITPAM.

Y HaseMHUX i JeAKUX IIPIiCHOBOSHUX UYEPEBOHOTHUX MOJIIOCKIB OpraHom
IUXaHHA CIYTYy€E JIeTeHd — BUAO3MiHEHa MiIAHKA MAaHTii, Je POo3ralyKyHThC
KpOBOHOCHI cyauuu (maja. 184, 3).

AKI OPTAHU INXAHHSA ITPUTAMAHHI XPEBETHUM TBAPUHAM?
©® Opranu quxanHa puo — 3sa6pa (mas. 186) — posrarroBaHi 3 060X 00KiB 3A0pOBUX
IyT. 330BHI KOXKHOTO Kpaio 320p0o60i 0yzu € ABa PARU 326p0BUX NentOCMOK
YEePBOHOTO KOJLOPY. ¥ HUX PO3TaJY:KYIOThCA KPOBOHOCHI cyauwHU; i BimOyBa-
€ThCcA ra3000MiH. 3aBAAKU pyxXaM 3A0pOBUX KPUIIOK BOJa IMIPOXOIUTH Uepe3
pOTOBUH OTBip, I'IOTKY Ta 3s0pPOBi IMiJIMHMN, OMMUBAOUYM 3510POBi IIEJTIOCTKH.
Koau 310poBi KPUIIKK IIOBEPTAIOTHCA Y BUXilHe IOJOMKEHHs, BOJa BUXOIUTh
3-TiJT HUX HA30BHi. XPAIMIOBI pubu 3A0POBUX KPUIIOK He MAOTh: 3A0pPOBi
MIiJIMHY B HUX BiIKPUBAIOTHCA HA30BHI CAMOCTiMHUMU OTBOPaMU.

3 BHYTpimHBOrO GOKY 3sa0pOoBOi ayrm posmimeni 6inaBi 3a6po6i muiunku,
AKI CJOYryioThb CBOeEpigHmM (inbTpylouuM amapaToM. BoHM 3amo0iramoThb
TOTPAILIAHHIO 13Ki Ta CTOPOHHIX YaCcTOK 3 BOAOI0 Ha 3A0POBIi IEJIIOCTKU.

® Jluvuunaku aMm@ibiii TakoK AMXalOTh 3A0paMu, ajie B JOPOCJOMY BiIri
BOHHU 3/1e0iJBbIITOT0 AUXAIOTh aTMOC(hepPHUM KHCHEM 3a JOIIOMOTOI0 JIeTeHb —
mapHuUX Komipuactux mimkis (man. 187, 1). Ilaphui misapi 3 Kiamanamu Be-

Man. 186. Cxema razoobmiHy B 3s16pax pubu: 1 — 316pa; 2 — 396poBi nentocTkun; 3 — 396poBi
TUYUHKM; 4 — 396poBa ayra
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Man. 187. OpraHu gnxaHHA XOpAOBWUX TBapWH — MELLIKaHLiB HadeMHoro cepegosuwia: 1 — amdi-
6iin; 2 — pentunin; 3 — nTaxis; 4 — ccaBLiB (a — nereHi; 6 — 6GPOHXK; B — Tpaxes; I — NOBITPSIHI
MiLLKW; [ — anbBeonm)

IyTh IO POTOTJIOTKOBOI IMOPOXKHUHU, 3BiIKMU MOBIiTPA MOTPAILISE OO JIET€Hb.
Ilix vac Bouxy y TBapUHU OMYCKAETHCS THO POTOTJOTKOBOI ITIOPOKHUHU, AKA
3aIIOBHIOETHCA IIOBITPAM, IO MPOXOAUTH uepes Hi3api. Ilorim me mHO mimwi-
MAa€ETHCS 1 MPOINTOBXYE MOBIiTPA B JiereHi (KJaamaHu MePeIIKOAKAITh BUXOIY
HOBiTpsa uepes Hi3Api).

TpuBaje nepedyBanusa aMm@ibiii mig Bomoro 3abesmneuye Irie i ITKipHe JUXaHHsd.
Cyxa miKipa He 3JaTHa IPOIIyCKaTH rasu (IK i B IOIOBUX YepB’AKiB), TOMY
BOHA TOCTiMHO 3BOJIOKYETHCS CJII30M.

® [TopiBHAHO 3 amM(DibiaMU JeTeHI PenTUIIii MaloTh CKIAAHIITY OY/IOBY: V HUX
€ cucTeMa IePeTUHOK, AKi 301JBITYyI0Th HOBEPXHIO ra3oobMiny (man. 187, 2).
Kpim Toro, guxanbHi IIIAXKW CKJIALAIOTHCA 3 IIOCJHiTOBHO 3’€IHAHMX I'OPTAHIi,
Tpaxei Ta OpoHXiB (B am(ibiii BoHu BifcyTHi). Tpaxesa posraay:KyeThcsa Ha IBa
OpPOHXM, III0 3aXOIATH IO JIET€Hb. ¥ PEITIJIiN CKIASHIIING i MexaHisM JUXaHHA.
IToBiTps HAAXOOUTH OO JleTeHb 1 BUXOAUTL 3 HUX 3aBASIKN CKOPOUYECHHIO MiK-
pebepuHux M’A3iB, AKiI pyxaioTh pedpa. YHACIiZOK IILOTO 3MiHIOETHCA 00’ €M
nopo:kHUHY Tija. Ko 06’eM MOPOKHUHU Tijia 30iJIbITyEThCA — BifgOyBaeTbCs
BIUX, KOJU 3MEHINYETHCA — BUIUX.

® Ocob6smBoCTi OyI0BM AUXAJBHOI CHCTEeMHU NTaxXiB, HacaMmIepen, CIIpsIMOBa-
Hi Ha edeKTUBHe 3abe3neueHHs IX eHeprielo Iig Jac ImoJbOTY Ta 3MEHIIIeHHS
Baru. [[uxanbHi NIJIAXY MOYUHAIOTHCA Hi3APAMU, SAKi BiIKPUBAIOTHCSI B HOCO-
BY IIOPOKHUHY. 3BiATHU MOBiTpA IOTpAaILIfAe OO BepPXHBLOI ropraHi, IO mepe-
XOAUTh y Tpaxeio, e B Miclii momisy Ha aBa OPOHXM PO3TaIllOBaHi I'0JIOCOBi
3B’s3KU (Ha BiAMiHY Big iHIIMX TBapWH).

Jlereui mTaxiB MaoTh ryb6uacty OymOBY, IO 30iJbIIye IXHIO IIOBEPXHIO
nasa razoobminy (mas. 187, 3). Bpouxwu, Ki BXOOATH y JIeTeHi, po3rajayKy-
IOTBCA. IXHi TONOBHI Bifiramy:KeHHA pPO3IIMPIOIOTHCA i 032 JeTeHAMHU Bif-
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KPUBAIOTHCSA B TOHKOCTiHHI nogimpani miwxu (nuB. mau. 187, 3r), posrta-
IIOBAHI MiK BHYTPIIlIHIiMHK opraHaMu ITaxa. 3aBAAKMN MOBiTPSHUM MiIIKaMm
mTaxaM mputaMaHHe nodeiine duxanus. Ilimx vac BAuxy mOBiTPA IPOXOIUTH
yepes JiereHi, Je KMCeHb HAAXOOUTh y KpoB. HacTmHa 6araToro Ha KIUCEHD
IOBiTPA, MUHAIOUU JieTeHi, Bifpa3y CHIPAMOBYETHCA OO 3aJHIiX HOBITPAHUX
mimkiB. Ilig wac Buamxy Iie MOBiTPS IPOXOAUTH Uepes3 JiereHi, me KUCEHb
3HOBY IoTpaIiLifge y KpoB. OTike, y ITaxiB KUCeHb HAAXOAUTH y KPOB AK Mif
yac BAUXY, Tak i mig uac Buauxy. IloBiTps, 110 HAAXOAUTH A0 HMOBITPAHUX
MImMKiB ITify yac mOJIbOTY, IEBHUM YMHOM 3aXWUIA€ TiJI0O mTaxa BiJg meperpi-
BaHHS Ta IOJIETIIY€E HOro Bary.

® JluxanbHi MIAXU ccaBLiB (May. 187, 4) mIOYMHAIOTHCSA HOCOBOIO TTOPOIK-
HUHOIO, KYyAU BeAyTh IIapHi Hi3api, i BKJIOUYAIOTHL HOCOTJIOTKY, IOpPTaHb (mIe
pos3TallloBaHi T0JIOCOBi 3B’sA8KM), Tpaxel Ta HmapHi OpoHxu. BpoHxu 3aXondaTh
y rybOuacTti JereHi i poaranyKymoTbcs Ha ApiOHI Opomxionu. Bporxionm
3aKiHUyIOTbCS APIOHUMU MiXypuAmMu — aavéeosamu (mauB. maa. 187, 4m),
CTIHKY AKMX OOMmJIyTaHi Kamisapamu. 3aBAAKH BeJUKill KiJTbKOCTi ajabBeoJ
3HAUYHO 30iJIBIIIYETHCS IIOBEPXHS JIETEHIB, uepes Ky BiOyBaeThCSI ra3o00MiH.

JuxanbHi pyXu y CCaBIiB 3iMICHIOIOTHCA 3aBASKMN CKOPOUEHHIO Ta PO3Caal-
JIEHHIO MiKpeOepHuX M’A3iB, miadparMu Ta M’A3iB CTIHKM YePeBHOI IOPOKHUHU.
Hiagppazma — nie M’a3, 110 IOL1JIA€ TOPOKHUHY Tija Ha I'PYLHY Ta UYepPeBHY.

Orxe, IJ1s1 TBAPUH XapaKTePHI IBa TUNU OPTaHiB TUXAaHHA: OOHI 3 HUX, IPU-
TaMaHHi OiJBIIIOCTI MEIIKAaHIIIB BOJONM, JAIOTh 3MOI'y BOMPATH KHCEHL 3 BOMIU.
ITe 3s6pa. Opranu MemIKaHIIB MOBITPAHO-HA3€MHOTO YU I'DYHTOBOT'O CEPEIOBU-
ma (Tpaxei, JiereHeBi MiIIKu, JiereHi) 3a0e3meuyioTh BOMPAHHA KUCHIO 3 aTMOC-
¢eproro mositTpsa. Ciix sasHmaumTH, [0 BMICT KHCHIO Y BOJI 3HAUHO HIMMKUNM,
Hi’K B aTMocepHOMY MOBiTpi. ToMy MeITKaHIIM BOJOWM JTOBOAUTHCS 3iCHIO-
BaTH OiJIBII iHTeHCHUBHY BEHTUJIAIIIO0 OPraHiB AUXaHHS, HiXK Ha3eMHUM BHUIAM.

/ Y3ATANbHEHHA 3HAHb

[OunxaHHs — Baxnueun isionoriyHni npouec, 3aBaskm SKOMY OpraHiam TBapuH
3abes3nevyeTbcs HeobxigHow eHeprieto. Mig Yac anxaHHA BiobyBaeTbCs ra3000MiH:
opraHi3amu BOMpatTb KACEHb i BUAINAOTb HA30BHI BYINEKUCNNIA ras.

MelLukaHUi BogonM BOUpatoTb KUCEHb 3 BOAWU. [A3000MiH y HUX MOXe 34iACH!I0-
BaTUCS Yepes NoKpuBWM (MMOCKi YepBu, HeMaToau, baraTo Kinb4acTux YepsiB, APIOHI
4YneHncToHori) abo 3a gonomoro 316ep (baraToLETUHKOBI YepBK, pakonoaibHi,
MOJOCKU, pnbn).

MelLukaHLi Ha3eMHOro cepefoBuLLa BOMpalTb KMCEHb 3 aTMOCHEPHOrO MOBITPS
3a JONOMOrOK Takux cnewianisaoBaHMX OpraHiB AMXaHHs, sik Tpaxei (komaxu, 6arato
npeacTaBHUKIB NaByKonodibHux), nereHesi Miwku (BiNbLWiCTe NaByKiB), NereHi
(HaseMHi YepeBOHOr MOSOCKM, 3€MHOBOAHI, Na3yHW, NTaxu, ccasLi).

L

w.» [EPEBIPTE 300BYTI 3HAHHA
1. Axe GionoriyHe 3HaAYEHHS NpoLecy AMXaHHA? 2. Y SKux TBapuH ra3oobmiH Bia-
OyBaeTbCsa nuLe Yepes Nokpmen? 3. Aki opraHy QUXaHHsA XxapakTepHi Ans MeLlKaH-
uiB Bogonm? 4. Aki opraHn AMXaHHs TPannsTbCa Y TBAPUH — MELLKaHLIB Ha3eM-
HOro cepegoBuwia? 5. Ake 3HaYEHHs1 Mae NPoLEC NOABINHOIO AMXaHHA y NTaxis?
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§31. KPOB, Il OCHOBHI ®YHKLIII. TPAHCTOPT PEYOBWH Y TBAPUH

QO

.. OBIrOoBOPITb Y TPYNAX

Aki cnocTepiraloTb yckNagHeHHs auxanbHoi cuctemu B 6e3xpebeTHux (I rpyna) Ta
xpebeTHux (Il rpyna) TBapuH.

Onga AonuTnmMBux | KMITNIMBUX

YyM MOXHa NOSICHUTY, LLIO B AEAKNX YEPEBOHOMMX MOJTHOCKIB — MELLKaHLiB BOAOWM —
, OPraH anxaHHa nereHs?
vt

7~ TBOPYE 3ABOAHHA

OxapakTtepusynte ocobnueocTi bynoBM AuxanbHOI CUCTEMU PI3HUX rpyn TBapWUH
(4neHucToHori, Monocku, pubu, amdibii, penTunii, NTaxu, ccasLi) 3a TaKMMK O3Ha-
Kamu: cepefoBuLe XUTTS, ocobnueocTi ByaoBu amxanbHoi cuctemu. Bignosigb
odopMiTb Yy BUrMAAi Tabnumui.

§31. KPOB, if OCHOBHI ®YHKITII.
TPAHCIIOPT PEUOBUH Y TBAPUH

Mpurapgante TKaHWHW BHYTPILLHLOMO cepenoBuLLa. SAKa IXHSA porb Yy TBAPMHHOMY OpraHiami?

YV 6araTokJITHHHUX TBApWH BUHUKAE IIOTpeda B TPAHCIIOPTI Ta PO3MOmijii
IO OPraHi3My KMCHIO, MOKUBHUX Ta iHINMNX PEUYOBUH, a TAKOYK TPAHCIIOPTi IO
opraHiB BUIiJeHHS KiHIIEBUX NPOAYKTIiB 00MiHy peuoBumH. Ili pyHKIII BUKO-
HYIOTh IUPKYJIATOPHI CHUCTEMH, cepeJ] AKUX MOYKHA BUMIJIUTA KPOBOHOCHY
cucTeMy Ta PiguHYy, KA 3allOBHIOE IIOPOKHUHY Tijla a00 MPOMIKKHK MiK KJIi-
TuHaMmu. Ilo cyauHax KPOBOHOCHOI cCUCTeMU pyxaeTbeda kKpos. Ilpuranaiite, me
TKaHMHA BHYTPIIIIHBOTO CEePeqOBUIIA, 10 CKIANAETHC 3 PiAKOI MisKKJIiTHHHOL
PEYOBUHU — NAG3MU Ta KJIITUH KPOBi, AKi IIle HA3WBAIOTh (YOPMEHI esleMeHmu
(mag. 188). ¥V xpebeTHUX TBAPHUH i JIOANHU TaKUMHU (POPMEHUMHU eJIeMeHTaMu’
€ ePUTPOIUTHU, JeHKOIUTHA Ta TPOMOOIIUTH.

Epumpoyumu 3a6apBiieHi B 4epBOHUI KOJIIp 3aBAAKU BMiCTy AUXaJIbHOTO
mirmenTy — remorsio6iny. Ile 6inkoBa cmosyka, 1m0 MicTuTh atom Pepymy.
T'emorsi06iu BigmoBimae 3a 3B’sI3yBaHHSA MOJIEKYJ KHCHIO i TPaHCHOPTYBaHHS
ix mo wuaituH Tina. Bigpasmu xucens (0,), remorsiobin 3abupae Bif TKaHWH
MoJieKysin Byriekucyoro ragy (CO,), AKi BiiHOCHTH Hasax 40 Micusd, Ae BixOy-
BA€ETHCS Ta3000MiH: JiereHb, MOKPHBiB. TaK KuCeHb 3 IIOBITPA HAAXOIUTH 10
KJITUH, a ByIJIEKUCJIUNA ra3 BUBOAUThCA 3 oprauismy (masa. 189).

Man. 188. Cknap KpoBi: 1-nnasva;2—-epu- Man. 189. Cxema razoobMiHy B OpraHiami:
TPOUUTK; 3 — NIeNKOUUTH; 4 — TpoMBOoLUTH 1 — eputpouuTM B KPOBOHOCHIN CYAWHI;
2 — TKaHUHKU
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Jelixoyumu — 6e36apBHi KIiTUHU KpOBi, AKi 37ificHIOIOTE 3aXUCHY (DYHK-
miro. OgHiI 3 HUX 3aXOILIIOIOTH XBOPOOOTBOPHI MiKpOOpPraHiaMm Ta CTOPOHHI
YACTUHKU IIJISIXOM (PAroIluTo3y, iHIIMI — BUPOOJISIOTHL 0i0JIOTiUHO AKTUBHI
pedYoBMHY, 3maTHI iX 3HemKOMKyBaTu. Tpomboyumu B pasdi yIIKONKEHHS
KPOBOHOCHUX CYAWH 0epyTh yuacTh y GOpMYyBaHHi 3TYCTKiB KpoBi, SKi 3aKy-
HOPIOIOTh VIIKOIMKEHI TiIAHKYN CYIUH i UM 3am00iraloTh KPOBOBTPATAM.

AKI HUPKYJIATOPHI CUCTEMU € B BE3SXPEBETHUX TBAPUH?

©® CmopaBXKHA KPOBOHOCHA crUcTeMa (DOPMYETHCA B KibuacTux uepBiB. BoHa
CKJIaJAEThCA 3 IO3JOBXKHIX CyIUH, 3’€IHAHUX MiK c0o00i0 Kiagblesumu. Kpo-
BOHOCHI CyauHU OiJIBIIIOTO JiaMeTpa MiK co00I0 CIOJIyUaioTh HAWTOHIIL CyIU-
HU — Kaniaapu. Boru GopMyoThs TaKk 3BaHy KaOiJIAPHY CiTKYy B IMOKPUBaX Ta
opraHax AWXaHHA TBapuH, 3abe3meuyioun raszoodmin. KpoBoHocHa cucrema
KimbuacTux uepBiB 3amxHena (Mayn. 190. A. 1), ToOTO KPOB PYyXa€eThbCA JIUIIE
10 CyAMHAaX i He MOTpAILIA€ B MOPOKHUHY Tijna. Cepiid y HUX HeMae.

©® KpoBoHOCHA cuCTeMa YJIEHHCTOHOTMX, Ha BiAMiHY BiJ KiJbuacTHX 4yepBiB,
He3amrnena (Masn. 190. B). Pyx xKpoBi 3a0e3meuyioTh CKOPOUEHHS ITeHTPAJb-
HOTO IIyJbcyouoro oprana — cepya. Cynunu, axi BinxonaTs Bij cepris, HasuBa-
0T apmepiamu. IIo HUX KPOB HaAXOAUTH Oe3II0cepeIHbO B IIOPOKHUHY Tija,
e 3MIIIYETHCS 3 MMOPOKHUHHOIO pPianHOoK. Takuil BUA TKAHUH BHYTPINTHLOTO
cepellOBUIIA Ma€ Ha3By zemonim¢ga. Pyxaioumnch IOPOXKHUHOIO Tijna, remMoaimda
OoMUBAa€E BHYTPIilIHI opranu. 1o cepiisg remosiiMmda MOBEPTAETHCA Uepes3 OTBOPU
B Iioro cTiHKax. ¥ piuKOBOro paka cepiie Harajaye MillleuoK 3 M’ sI30BUMMU CTiH-
KaMu, a B IaBYKiB Ta KoMax mMae opmy Tpyoku (man. 190. B. 3, 4).

® Ceplle B MOJIOCKIB OoTOueHe 000JOHKOIO (HABKOJIOCEPIEBOIO CYMKOIO),
CKJIaaeThCA 3 KaMep, AKi HasMBAIOTh mepeacepAaMu Ta IayHoukamu. Ile-
pedcepda — Bigminu cepiid, y AKi HaZXOOUTH KPOB i3 KPOBOHOCHUX CYIUH.
HInynowku — Bigninu cepid, y AKi KpOB HAAXOAUTH 3 Ilepeacepnb. 3i Imoy-
HOYKIiB KPOB HAAXOIUTH B apmepii. ¥ MOJIOCKiB, AK i B YJIEHHCTOHOTHX,
KpoBoHOCHA cucTeMa HedamMKHeHa (Maj. 190. B, 5). KpoB 3 aprepiii morpamise
IO IOPOKHUHU Tijla, Oe 3MIIIYeThCSI 3 IMOPOKHUHHOIO PiANHO, (POPMYIOUN
remoJrimMmy.

Man. 190. Tvinn KPOBOHOCHMX cucTem BeaxpebeTHux TBapuH: A. 3aMKHeHa B Kinb4acTux 4epsis
(1). B. HesamkHeHa B: 2 — pakonogibHux; 3 — naBykonogibHux; 4 — komax; 5 — montockis
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§31. KPOB, Il OCHOBHI ®YHKLII. TPAHCMOPT PEHOBWIH Y TBAPVIH E

AKI TUIIN ITUPKYJIATOPHUX CUCTEM ITPUTAMAHHI XPEBET-
HUM TBAPVHAM? KpoBoHOCHA cucTeMa XpeOeTHUX 3aMKHEHa, € ceplle, dKe
3a0e3Ieuye BIIOPSIAKOBAHUN KPOBOOOIT.

® VYV pub ceplie ABOKaMepHe: CKJIAJa€ThCsA 3 IIOCIiJOBHO PO3MiIl[eHUX IIe-
pexncepad ta nuryHouka (masa. 191. A). ¥V cepi pub nepebGyBae juliiie BeHO3HA
KpoB. Ilig uac cKopoueHHA mepecepasa KPOB HAAXOAUTH Y IMIIYHOUYOK, CKOPO-
YeHHAM IIJIYHOUKA IepeKadyyeThCcsa M0 YyepeBHOI aprepii, a Bix Hel — g0 3a06€ep.
Tam BeHO3HA KPOB 30aravyyeTbCcs KMCHEM i MepeTBOPIOETHCA Ha apTepiajbHY.
Big 3a0ep aprepiajbHa KpPOB IO CyAMHAX HOTPAILIAE N0 PiBHUX OPraHiB, ne
Bifimae KUCeHb i HACMUYETLCS BYTJIEKHCJINM Ia30oM, II€ePeTBOPIOIOUYINCH Ha Be-
HO3HY. Bin pisHMX TKaHWH Ta OpPTaHiB BEHO3HA KPOB II0 BEHAX IIOBEPTAETHCS 10
cepia. Orxe, pubaM mpuTaMaHHe OJHE KOJI0 KpoBoobiry. Kono kpoeoobizy — 1ie
TOH HMIIAX, AKUH 3IiHICHIOE KPOB BiJ IIIJIYHOUKA CepPIld OO Hepencepns.

Kpos, 3b6araueny KucHeM, HA3UBAIOTb APMEPialbHO, 8 BYTJIEKUCIUM Ta30M —
B8EHO3HOI0.

©® KpoBoHocHa cucTeMa JUUMHOK amM@idii modyjoBaHa Tak caMo, K i B puo0.
Y nmopocaux ocoOMH cepile Mae TPU KaMepu: JBa TepeicephAs Ta ILJIYHOUYOK.
Ilepencepasi, CKOPOUYIOUNCH, BUINTOBXYIOTh KPOB A0 IIIJIYHOUYKA. 3i IIJIyHOUYKA
KPOB TOTpAIJIge B OCHOBHI aprepii i posHocuThCcA 1O BchoMy Tinmy. HactmHa
KpOBi 3i IIIJIyHOYKA cepIiid HAAXOOUTH MO0 JiereHb. TaM BoHa 30aradyeTbcs
KKUCHeM i crtae aprepianbHO. [lasi 1m0 BeHaX KPOB IOBEPTAETHCA OO JiBOTO
nepexacepaa. Ile Tak 3BaHe MmaJge K00 Kpogoobizy. Pemmra KpoBi 3i muryHOuKa
HaAIXOAUTHL OO0 BCix iHmmx opraxiB. Tam BOHaA Bifgjmae KMUCeHB i cTae BEHO3HOIO.
BeHosHa KpOB HOBEPTAETHCA y IIpaBe Iiepeacepasa. TaK yTBOPIOETHCS BequKe
K00 Kposoobizy. Otixe, B am(pibiii gBa Kosia KpoBoobiry (man. 191. B). Kpim
BEHOBHOI KPOBi, Y TpaBe mepeceps MO0 BeHAaX IMOTPAILISE I apTepiajbHa KPOB,
TOMY III0 B aM@ibiii rasoo0MiH BimOyBaeThbCs IIfe I y IIKipi. ¥ mpaBomy Iepe-
cepli BeHO3HA Ta apTepiajbHa KPOB 3MIiITyIOTHCS.

Man. 191. Tunn KPOBOHOCHMX cUcTeM XpebeTHux TBapuH: A. Pnbu matoTb ABOKamepHe ceple,

sKe cknapjaetbcda 3 nepeacepad (1) Ta wnyHouka (2), Big sikoro KpoB npsmye go 3s6ep (3).

B. B. AMci6ii Ta penTunii MatoTb TprkaMepHe cepue, sike cknagaeTbes 3 ABox nepegcepap (1) Ta

O[HOrO LWNyHoYKa (2). Big wnyHovka KpoB Mo Manomy Komny kpoBoobiry (3) npsiMye [0 nereHb

(B amapibin — i fo LWKipw), @ No Benukomy (4) — Ao iHwwux opraHis. I. [1Taxu Ta ccaBLji MakoTb YOTUPK-

KamepHe ceple, sike CKIafaeTbesl 3 ABOX nepeacepab (1) Ta ABOX WwiyHoukiB (2). Im Takox Bnac-
TUBI ABa Kora kpoBooOiry: mane (3) Ta Benuke (4)
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©® V penTuiiii cepiie TaKOK TPUKaMepHe, ajie B IILJIYHOUYKY € HeIIOBHA IIepe-
TUHKA, III0 YaCTKOBO IIEPEIIKOAKae 3MiIIyBaHHIO apTepiajbHOI Ta BEHO3HOI
KpoBi (majs. 191. B). IlikaBo, 1110 B KPOKOAMJIIB cepile YOTUPUKAMEPHE, K Y
nTaxiB i ccaBIiB.

® V mraxiB i ccaBuiB worupukamMmepHe cepie (mana. 191. I'), y akomy mpaBa
yacTuHa, Je 3HaXOAUThCSA BeHO3HA KPOB, Ta JiBa, Ky HAAXOAUTDL apTepiaib-
Ha, MOBHICTIO i30JbOBaHI ogHa Bix omuHoi. TolX BeHO3HA Ta aprepiajbHa KPOB
He 3MimyioThbesa. Jlo Bcix oprauiB mraxiB i ccaBIliB, OKpiM JiereHb, HAAXOAUTH
Julle apTepiajbHA KPOB 3 BEJIUKOIO KiJIBKiCTIO KUCHIO.

VY 6GinbIIocTi ccaBI[iB epUTPOIUTH He MAaloTh SIlep, Ha BiamMiHy Bim immmx
rpyn xpebeTHUX TBapuH. lle 3abesmneuye GibITNii BMiCT y HUX IeMOTJIO0iHY Ta
MOJKJIMBICTH IIepeHeceHHA OibIINX TOPIiil KMUCHIO.

AKX TBAPUH HASMBAIOTH XOJIOJHOKPOBHMUMU, A AKX — TEII-
JIOKPOBHUMI? ¥Yci 6esxpebeTHi, pubu, amdidii Ta pentmiii € x0n100H0KpOG-
numu. IXHS TeMIepaTypa Tila 3aJeXHTh Bijf TeMIIepaTypy HABKOJHUIIHBOTO
cepegoBuIia. 3i 3HMIKEHHAM TeMIIEPATyPU HABKOJIUIIHBOTO CEPEeIOBUINA BCi
IIPOIIECH YKUTTEISTBHOCTI B XOJIOMHOKPOBHUX TBAPUH YIIOBIJILHIOIOTHCS, 1 BOHU
MOJKYTh IIEPeXOIUTH B HEAaKTUBHUM CTaH, HAIIPUKJIAJ VY CTaH 3allileHiHH.

I>xepesioM TeIIOYyTBOPEHH B KJIITHHAX OpraHismis € GioximiuHi mpoiecu, aki
CYIIPOBOMYKYIOThCA BUALIeHHAM eHeprii. [11o Gibilie KMCHIO ITIePeHOCUTDH KPOB, TO
OiJibllie Temsia BUILIAETHLCA Y HpoIlecax OKVMCHEHHS OPraHivHWX PEUOBUH i TO BU-
1010 MOsKe OyTH TemIiepaTypa Tiia. 3Mmimana KpoB pub, am@ibiit i penTuiit mic-
TUTh MEHIIEe KVCHIO MOPIiBHSIHO i3 YMCTOI0 apTepiasbHOI0, KA MpUTaMaHHA ITa-
xaM i ccaBrgaM. TBapuH, y AKMX TeMIepaTypa Tija HOCTifiHa i He 3aJeKUTh Bif

TeMIlepaTypy HaBKOJIMIITHBOT'O CEPEJOBUINA, HA3UBAIOTH MENLOKPOGHUMU.

31aTHicTh HiATPUMYBATH CTaJe CIIiBBiIHOIIEHHSA MiX BHPOOJEHHSAM TeILIa
B opraHiami abo fioro MOrJIMHAHHAM 3 HOBKiJIJIA Ta BUTPATaMU TEIIJIOBOI eHep-
rii mae Ha3By mennopezynauis.

/ Y3ATANNIbHUMO 3HAHHA

Mpouecu TpaHCnopTy OpraHiaMoOM NOXMBHUX PEYOBWH, ra3iB, KiHLEBUX MPOOYKTIB
00OMiHY peyvoBWH, GiONOriYHO aKTUBHUX PEYOBUH 3AINCHIOTL LIMPKYNATOPHI cucte-
MW, HanOOCKOHAIILLOK 3 SIKUX € KPOBOHOCHA.

LleHTpanbHuM nynbCyto4MM opraHoM KPOBOHOCHOI CUCTEMM € ceplie, Ske 3abes-
neyvye pyx kpoBi. CyauHW, SKUMW KPOB pyXaeTbCs Bif cepLs, Ha3uBalTb apTepisMu,
a [o cepus — BeHamn. HangpibHilli KpOBOHOCHI CyAMHM Ha3MBatoTb Kaninspamu.

Y MONKCKIB i YNEHNCTOHOIMX KPOBOHOCHA CMCTEMA He3aMKHeHa. Y Kinb4acTux
yepsiB, amdibin, penTunin, NTaxis i ccaBLUiB 3aMKHEHa KPOBOHOCHA cuctema. Pnbun
MatoTb OOHE KOO KPOoBOODiry, peLuta xpebeTHNX TBapuH — A4Ba.

TBapWH 3aneXHO Bif PiBHA OOMiHY PEYOBUH MOAINSAOTE HA TEMMOKPOBHYX i XONOAHO-
KPOBHUX. TeNnNOKPOBHUM TBapyHaM npuTamaHHi JOCKOHari MexaHiaMu Tennoperynsuii.
Tomy B HUX NOCTIiNHa TemnepaTypa Tina, sika He 3anexuTb Big TeMnepaTypuy JOBKINNS.

< > NEPEBIPTE 300B6YTI 3HAHHA

1. Aki GionoriyHi dyHKLiT BUKOHYE KPOBOHOCHa cuctema? 2. fka porb cepus B 3a-
Be3neyeHHi kpoBoobiry? 3. Aki CyanMHM Ha3nBakoTb apTepisMu, BeHaMmu Ta kaninspa-
MU? 4. AKniA TUN KPOBOHOCHOI CUCTEMU HAa3MBaKTb 3aMKHEHOI0, a KU — HE3aMKHe-
HOt? 5. AKi TBApUHM HanexaTtb 40 TEMMOKPOBHMX, a SKi — 40 XONOLHOKPOBHUX?

134



§32. BUAIAEHHS TA MOTO 3HAYEHHS AAS OPTAHIMY

SI®)

- OBIroOBOPITb Y 'PYMNAX

Ak ycknagHoBanach cuctema KpoBoobiry y xpebeTHUX TBapuH y NpoLeci icTopuny-
HOrO PO3BUTKY?

OnA JONUTIANBUX | KMITITUBUX

Mpn HagxomkeHHi 3MmilwaHoi (3 mpaBoro nepeacepas) Ta aprtepianbHoi (3 niBoro
nepeacepas) KpoBi y LWNYHOYOK cepusi amgibii nogansLioro ii 3amillyBaHHs He Bia-
OyBaeTbca. Lle NOACHIOTbL TUM, O BHYTPILLHSA NOBEPXHS LUMyHOYKa Mae Garato
KOMIpYMH, SIKi KPOB OKpEMUMM MOPLiSIM/A 3aMOBHIOE Ha KOPOTKUIM 4ac. YHacnigok
LbOro HambigHila Ha KMCEHb KPOB HaAXoAWTb OO JereHb, 3MillaHa — [0 Pi3HMX
BHYTPILLHIX OpraHiB, HanbinbLL HAaCU4YeHa KUCHEM — [0 rOfTIOBHOTO MO3Ky. [omipkyiTe,
YoMy came Tak.

MPAKTNYHA POBOTA 4

Tema: lNopiBHAHHS Oy40BM KPOBOHOCHOT CUCTEMM XPEDBETHUX TBAPUH

Merta: po3rnsiHyTU i NOPIBHATH KPOBOHOCHI CUCTEMMU XPEDBETHUX TBAPWH.

O6napgHaHHA, MaTepiany Ta 06’€KTU AOCHIAXEHHA: CXEMU KPOBOHOCHUX CUCTEM pub,
am@ibin, pentunin, nTaxie, ccaBLiB.

Xig po6oTtun

1. PosrnsHbTe | npoaHanisynte cxemy KpOBOHOCHOI cucteMu pmb. 3BepHiTb yBary Ha
HanpsIMOK PyXy KpoBi Big cepus Ao 3a6ep. Ckinbku Kin kpoBoobiry B pud?

2. Po3rnsiHbTe | NpoaHanisynTte cxeMy kpoBoobiry B amaibii Ha npuknagi xxabu. 3sep-
HiTb yBary Ha nosBy apyroro nepegcepas. Ckinbku BCix kamep mae cepue? Y 3B’s3Ky 3 no-
SIBOIO SKMX OpraHiB y abu 3’AB1Unock Apyre Kono KpoBoobiry?

3. Aka ocobnuBicTb 3'ABNsSeTbCA B Oya0Bi cepus penTtunin?

4. Po3rnsiHbTe | IpoaHanisynte cxemu KpoBoobiry y ccaBuiB i nTaxiB. CKinbku kamep mae
Take cepue? Aki kona KpoBoobiry chopmyBanucs y ccaBuiB i nTaxis?

5. Ha cxemi npoaHani3ynte HanpsaMoOK pyXy KpOBi No aopTi y NTaxiB i ccaBUiB. YKaxiTb
BiOMIHHICTb.

6. 3pobiTb BMCHOBKM, MpOaHanidyBaBLIM yCKNagHeHHs1 B OyaoBi cuctemm KpoBoobiry
XpebeTHNX TBAPUH.

§32. BUIIJIEHHS TA MOT0 3HAYEHHS
ILJISI OPTAHIZMY

MpurapanTe, Lo Take 0OMiH pevoBuH. LLlo Take razoobmiH? Aki pyHKUIT XMpoBoro Tina
YNEHNCTOHOTUX?

ITix yac oOMiHy peuoBUH, TOOTO BHACTIZIOK THUX XIMIiUHMX peaxitiii, AKi Bix-
OyBalOThCA B OpPraHiaMi, y KJIITHHAX Tijia TBapUH YTBOPIOIOTHCA KiHIEBi HpoO-
nyktu. ['ojloBHI Bigxomam — ByTJIEKUCIUM ras3 Ta JgedAKi cmonyku Hitporeny,
AKi B pisHMX TI'PYI OpPradisMiB yTBOPIOIOTHCS Y BUIJIAMI aMOHiIaKy, CEUOBMHU
rorfo. Taki peuoBUHYU € OTPYHHUMHU [Jisd OpPTaHidaMy, TOMY MalOTh OyTH BUBe-
IeHi 3 HbOTO Ha30oBHi. IIpollecu 3BiTbHEHHA OPraHi3My BiJl KiHIIEBUX IMIPOAYK-
TiB 0OMiHY PEUOBUH AicTanu Ha3BY 6udifieHHAa. PYHKIIII0 BUAIJIeHHA HacaMIIe-
pen 3mifiCHIOIOTH CIlelliaridoBaHi opraHu BUAiIJIeHHA. BumiibHi cucTeMu TaKOMXK
PeryJIoTh XiMiuHUY CKJa[ PiAvH Tijma opraHismy.

AKI OPTAHUM BUAIJIEHHSA € B BESXPEBETHNX TBAPUH?

® VYV OaraThoX KiJIbuacTUX 4epBiB OpraHy BUAieHHS — Hegpudil (mas. 192, 1).
BoHu maroTh BUTISAA NOBroi TPpyOKW, POSIIMPEHOI B IEHTPAJIbHIN YacCTWHI.
Ha BepxiBIi Taka TpyOKa Mae JiiKy 3 BiliuacTuMM KJIiTHHAMMU.
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Man. 192. OpraHu BuaineHHsi 6eaxpebeTHnx TBapuH: 1 — Hedpuaii Kinb4acTUX YepBiB; 2 — 3eneHi
3anosmn pakonodibHux; 3 — manbnirieBi CyAMHM NaByKONOAIOHMX | KOMax; 4 — HUPKa MOMIOCKIB

® BynoBa opraHiB BUAiJIEHHS UYJIEHHMCTOHOTHUX 3aJIeKUTH BiJl 1XHBOTO ce-
pemoBUINA KUTTA. ¥ PAKOMOMiOHUX, AKi 31e0iabIIIOr0 MEIIKAalTh ¥ BOTHOMY
CepemoBUIlli, OpraHM BULIJEHHA — Ile Iapa 3eaenHux 3ano3 (manx. 192, 2).
BoHEN Tako:x CKJIAZaOThCA 3 JiMKH, 00epHEHOI B IOPOKHUHY Tijla, JOBTOTO
3BUBUCTOIO0 KAHAJbIA, AKUNA YTBOPIOE POIMIMPEHHS — CEUOBUU MiXypellb, Ta
BugiabHoi mopu. Ili opraHu poarairimoBaHi 0iJii OCHOB BYCHUKiB ab00 HMMKHIX
miesen. Kimmesi npoayKTu oOMiHy HaZalOTh CTIHKAM KaHAJIBLIA 3€JIeHyBaTOr0
KOJIbOPY, 3BiIKM I MOXOAUTHL Ha3Ba IIUX OPraHiB.

YV HazeMHUX YJEHUCTOHOTHX — OLJBIIOCTI MaBYKOMOAIOHMX 1 KOMaxX — OpraHu
BUMiTeHHA maawniziesi cydunu (man. 192, 3). Ix Tax HasBaHO Ha uecTb iTa-
aiticbkoro BueHoro XVII cr. Manbmiri, axkuii onucas i opranu. OgHUM, CJIiIIO
3aMKHEHUM, KiHIIeM BOHU CIIPAMOBAaHI B IIOPOKHUHY Tija, iHIIIUM — BiKpUBa-
IOThCA B IOPOKHUHY KUIIEUHUKY. MasbIlirieBi cyauumu 3a0e3neuyioTh YCMOK-
TYBaHHSA PO3UMHEHUX y reMOJiM(i KiHIIeBUX MPOAYKTiB 0O0OMiHY peuYoBHUH, IO
yepes 3aIHIN BiAOiJI KUIIeUHNKY BUBOAATHCA HA30BHI.

Bararo BuaiB Komax i maBYKOIOAIOHMX MEITKAIOTh y IOCYILJINBAX YMOBaX,
TOMY MAalOTh JOCKOHAJII MeXaHisMu eKoHOMii BoJioru B Timi. ¥ 3agHBOMY Bimmisi
KUIIIeYHNKY TaKUX TBapPUH € 3aJI03U, 32 JOIIOMOTOI0 AKUX 3 PEIITOK I’Ki BCMOK-
TyeTbCA Boma. PasoM 3 HEI0O Hasal y reMoJIiM()y IIOBEPTAIOThCS ¥ JeAKi iHIIm Ko-
pucHi cnonyku. IIpogyKTy BUAIJIEHHS B TaKUX UYJIEHUCTOHOTUX MAIOTh BUTJISA
KpuctaniB. TakuM UMHOM BCOTYETLCSA Mali’Ke BCS BOJa, IIOTPiOHA TBAPMHI.

Kpim manpmirieBux cyamH, G0 BUAIJIBHOI CUCTEMU KOMAaX i MaBYKOIIOAIOHUX
HAJIE)KUTD YKUPOBE TiJI0, ¥ KJIITHHAX AKOT0 HAKOIMUYYIOTHCS IIPOAYKTY BUIIJIEHHS.

® BuginbHa crucTeMa MOJIOCKIB CKJIAJAETHCA 3 HUPOK (3a3BUUall IapHUX),
BHYTPIIIHI KiHIII AKUX BiJKPUBAIOTHCA B HABKOJOCEPIIEBY CYMKY, a 30BHIIIIHI —
yepes CeUoBig — y MaHTiiiHy mopo:xHuHY (MaJs. 192, 4). CTiHKM HUPOK OILIeTe-
Hi YNCJIEHHNMU KPOBOHOCHUMMU CYAVWHAMU.

AKI OPTAHU BUOIJIEHHSA € B XPEBETHINX TBAPUH? ¥V xpebeTHux
OpraHu BUAIJIEHHS (PiIbTPYIOTH YCIO KPOB, IO IPOTiKa€ IO Tiny, BUAAIAIOUN
3 Hel KiHIeBi IpoAYyKTH OOMiHY PEeUYOBHUH.
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§32. BUAIAEHHS TA MOTO 3HAYEHHS AAS OPTAHIMY

Man. 193. Opranu BuaineHHs xpebeTHux TBapuH: 1 — pub; 2 — amdibin; 3 — pentunin; 4 — nTaxis;
5 — ccaBuUiB (a — HUpKa; 6 — cevoBia; B — Knoaka; r — ce4oBUIn Mixyp)

® BuninbHa cucTeMa KiCTKOBHX PHO IIpeICTaBJIeHA IIaPOI0 CTPIUKOIOMIOHNX HU-
POK, posTaioBaHux 3 O0KiB Tima (Man. 193, 1). ¥V HUpKax KPOB 3BLILHAETLCA Bix
MIKiIIMBUX MPOAYKTIiB 0OMiHy peuoBmH. Boma Ta I1e medKi HeoOXimHi opraxismy
PEUOBMHM BCMOKTYIOThCA Hasal y KpoB. Jlayi KiHmesi mpomykTm oOMiHy uepes
TPYOKM — CEUYOBOAYM — BUBOAATHCA HA30BHi. JleAKi BuaM KicTKOBUX prb MaIOTh CEYO-
BUI MiXyp. ¥ XPAMIOBUX PUO BUILILHA CHCTEMAa BiIKPUBAETHCA Y KJIOAKY.

® Bupinpaa cucrema pubd, am@ibiit i penrtuiiii 3arasiom nogioua (mas. 193,
2, 3). CeuoBonmm B am}ibiit i pernTuiiii BiTKpUBaMOTLCA B KJIOAaKy, a HEe caMo-
crifitHuM oTBopoM. Tyau K BiIKPUBAETHCA U CEUOBUM MiXyp.

® V BupinpHil cucremi mraxiB (masa. 193, 4) Hemae ceuoBoro mixypa. Ile
3MEHIIIy€ Macy TiJia TBAPWHU i € OMHUM 3 IIPUCTOCYBAHBb 0 MOJbOTY. CeuoBo-
I, IO BiIXOOATh BiJl HUPOK, BiAIKPUBAIOThHCA 0e3IIocepeqHbO B KJIOAKY.

® BuginpHa cucrema ccaBiiB (Maj. 193, 5) cKiIagaeThCcs 3 MapHUX HUPOK,
CEUOBO/IiB i HEITAPDHMX CEUOBOT0 MixXypa i ceuiBHMKA. ¥ HUPKAaX 3 KPOBi BiadimabT-
POBYIOTBCS KiHIIEBi IPOAYKTH OOMiHY PEUOBUH Ta HAILJIUIIIOK BOAU, IKi BUBOIAT-
ca HasoBHi. Ha Bigminmy Big penTwmiiii, y OGiJbIITOCTiI ccaBIiB (3a BUHATKOM
MePIIO3BipiB) CEUiBHUK BiJKPMBAETHCA CAMOCTIHHUM OTBOPOM, a HE B KJIOAKY.

AKI IIIE CTPYKTYPU 3ABESIIEYYIOTH ITPOITECU BUIIJIEHHSA B
XOPIOBMUX TBAPUH? ¥ pub KiHIeBi mpoAyKTH 0OMiHY PEUOBUH MOKYTDH BU-
BOAUTHCA uepes 3a0pa. Yepes 3a0pa Ta MIKipy medaki KiHIeBi OpoayKTu oOMiHY
PEUOBUH BUBOJATHCA 3 IMUMHOK i IeIKUX JOPOCAUX 0COOMH aM(ibiit. ¥V ccaBIliB
KiHTIeBl mpoayKTM OOMiHY PEYOBWH BUBOAATHCA 3 BUAWXYBAHUM IOBITPAM, 3
TIOTOM Yepe3 IIOTOBi 3a103U Ta, AK i B iHIIIMX TBapWH, pa30M 3 eKCKPEeMeHTaMU
yepes KUIIEUHNK. BugisieHusa mory 3abesmeuye i 0XOJIOAKEeHH Tijia CCaBIIiB.

/ Y3ArANbHEHHA 3HAHb

BuganeHHs 3 opraHiamy 6araTokniTMHHUX TBApUWH KiHLEBMX NPOAYKTIB 0OMiHY pe-
YOBMH 3AINCHIOTb CreLiani3oBaHi OpraHn BUGINEHHS, a TakoX iHLi CTPYKTYpU, Ans
AKNX BUZINbHA OYHKLIA HE € OCHOBHOHO.
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@TEMH 3

Y Kinb4acTUx YepBiB OpraHv BUAiNeHHs — Hepuaii — matoTb TpybyacTy dopmy.
PakonogibH1M nputamMaHHi 3eneHi 3anosu, komaxam i naBykonogioH1UM — mMmanbniri-
€Bi CyOMHW, MOMNOCKaM i XxpebeTHM TBapuHaM — HUPKMK.

¢ 3 MNEPEBIPTE 3J0BYTI 3HAHHS

1. Aki ocHOBHI yHKLUIT BUAiNbHOI cuctemmn? 2. Aki ocobnmneocTi 6yaoBu BUAINBHOT
cucTeMu KinbdacTux Yepsis? 3. Aki ocobnmeocTi 6ynoBM BMAINBHOI CUCTEMM Yne-
HUCTOHOIrMX? 4. Ak nnaH 6yaoBu BUAINbLHOI cucteMu xpebeTHnx TeapuH? 5. Aki
CTPYKTYPW, KPiM OpraHiB BUAINEHHS, MOXYTb 3abe3nedyBaTn BUBEAEHHSA KiHLEBUX
NpoayKTiB 06MiHY PEYOBUWH 3 OpraHiamy TBapuH?

QO

-. OBIroOBOPITb Y 'PYMNAX

Axi ycknagHeHHs Bigbynucsa y BuainbHin cuctemi 6esxpebetHmx (I rpyna) i xpebet-
Hux (Il rpyna) TBapuH.

ana AonuTnmnBux | KMITIIMBUX

Yum MOXKHa NOSICHUTY Te, WO B XpebeTHMUX TBapUH NoAibHuMIiA nnaH 6ynosu BUAINb-
HOI cuctemmn?

§33. OIIOPA 1 PYX. BUAU CREJETA
I CIIOCOBM IITEPECYBAHHA
BE3XPEBETHUX TBAPUH

MpurapanTe, WO Take LLKIPHO-M'A30BUIA MiLLOK. AKi ocobnmneocTi 6yaoBu M’130BOi TKa-
HUHN?

OnmopHO-PyX0BYy CHCTEMy TBapWH CKJIAAAIOTh CKesJeT i mycKynaarypa. Cke-
JeT — Ile KOHCTPYKIIisd, Io migTpuMye Tijo i 30epirae iioro ¢gopmy. Ckeser
BUKOHY€E 3axXMCHY (QYHKIIiIO, NiATPUMYye B II€BHOMY IIOJOYKE€HHI BHYTPIIIHI
oprauu. Ilo cKejieTa MPUENHYIOTHCA M’ A3U, IO 3a0e3IeUYyoTh pisHOMaHITHI
pyXu TBapuH: AK OKPEMHUX UYACTUH IXHBOTO Tijia, TaK i opraHismy B Iijomy.
€ IBa OCHOBHI TUIIM CKeJieTa — 306HIWHIN (KYTUKYJa YIEHHUCTOHOTUX, Yepe-
Ialrka MOJIIOCKIB TOIIO) Ta 6HYymMpiwHiil
(xopmoBi TBapuHu) (Mas. 194).

AKI TUIIU CUMETPII IIPUTAMAHHI
TBAPUHAM? 3 meBHUM CIIOCOOOM KUTTS
TBapWH OB’ A3aHUU i IeBHUI TUII CUMETPil
rina. TBapuuu, Ha BigMiHy Big pocauH, —
mepeBaskKHO PyXOMi oprauismu. ¥ OijabIIocTi
TBapUH, HAIIPUKJIAJ PaKka PiuvKOBOro, Xpylra,
JKabu cTaBKOBOI, cOOaKM, € OJHAKOBI mmapHi
opraHm Ha NOpaBOMy i JiBomy O0oIi Tija.
Yepes TiJI0O TAKUX TBAPUH MOKHA ITPOBECTU
TiIBKU ONHY YABHY ILJIOIIWHY, IO OiJIUTh
TBapMHY Ha ABi OogHAKOBi moJsioBuHU. TBa-
PUH i3 CUMETPHUYHO PO3TAIIOBAHUMMU IIap-
HUMU OpraHaMU Ha3WBaIOTh JBOOiYHOCHME-
TPUYHUMH, 4 CUMeTpilo Tija — 0606iuHOI0
Mani. 194. Mpuknap 3oBHilHLoro (A—kpab) (Mana. 195, 1). TBapuHuM 3 TBOOGIUHOIO cuMe-

Ta BHyTpiLHboro (b — Killka) ckeneTiB  Tpiero Tina 3a3BuYail 3JaTHI [0 AKTHUBHOTO
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PYyXYy, IXHA HepefHsa YacTUHA Tija IepIIoi0 CTU-
KaeThCsA 3 IMepelnrkogaMu, iKew, TOMY TyAu
3CyBA€ETHCS POTOBUM OTBip, OpraHu YyTTA.

Y TBapuH, AKi BeAyTh HIPHUKpPiIIeHHil ado
MaJIOPYXJUBUHN cImoci0 KutTTa (HAOpuKJIam,
rosinm), cuMerpia Tina spebinbiioro padianvha,
abo npomenesa (mas. 195, 2): uepes m0370BXK-
HIO BiCch IXHBOTO TijJla MOJKHa IIPOBECTU KiJIbKa
YABHUX IIJIOIIMH, KOXHA 3 AKUX NiJUTH TBa-
pUHY Ha A3epKajbHO moniOHiI wacTtuHH. OTXKe,
JiHil mepeTuHy IUX IJIOIIUH PO3XOAATHCS BiJ
IeHTpa MMepeTuHy mpoMeHaAMu. Takuii Tun cu-
MeTpil mpuTaMaHHUNA opraHiamMam, AKi MOXKYTb
JIOBUTHU 3400MY i BimuyBaTum HAOJIMKEeHHA He-
0es3mneKu 3 OyAb-IKOTO OOKY.

€ rTBapuHu 3 HecuMeTpwuuHHUM TijioMm. Ha- Man. 195. Tunn cumerpii Teapuk:
IPUKJIaL, TYJayO MOJIFOCKA CTABKOBUKA IOBTO- 1 — nBOGiUHa; 2 — pagianbHa
pIOE 3aBUTKHU MYIILIi, PO3TAIIIOBaHi B Pi3HUX
IJIOIMIMHAX. 3aBAAKU IIbOMY THCK MAacHU MYIILIi PiBHOMipHO PO3IOiIAETHCA IO
TiJIy MOJIFOCKA.

AKI OCOBJIMBOCTI BYTOBHU OIIOPHO-PYXOBOI CUCTEMU BE3XPE-
BETHUX? AK BOHU ITEPECYBAIOTHCHA? ® YV KMIIKOBOIIOPOKHUHHUX He-
Mae clerniagizoBaHol ommopHO-pyxoBoi cucremu. IIIKipHO-M’ 13081 KIaiTHHYT, AKi
YTBOPIOIOTH IIOKPUBU TipK, MAalOTh M’ S30Bi BiIpOCTKM, 34ATHI 1O CKOPOUEHHS.
Koau KIiTHHY 30BHINITHBOTO IIIaPy CKOPOYYIOTHCS, TiJIO TBADUHU CTUCKAETHCA.
CBoepigauit KpokyowUil pyx Tigpu IOJIATaEe B TOMY, IO CIOYATKYy BOHA, BU-
TUHAIOYU TiJI0, IPUKPIIIIOETLCI 0 IIOBEPXHI IIiABOAHUX IIPEIMETiB IIOJI0COM,
e posTallloBaHi mynaabiidg. ITicas mporo mimoirea mimifiMmaeTbes Bropy, riapa
MeBHUI uac HeHaue CTOITh Ha «T0JIOBi», a MOTiM, BUTMHAIOYU TiJIO, 3HOBY IPH-
KpiIJIIOEThCA MO MiABOAHUX TpeAMeTiB migomBoro (Maa. 196. A). fAxmio &
MOBEPXHs PiBHA, rifpa MoKe MOBLJILHO KOB3aTHU MO Hiii.

B immoro noxina — aktunii (Man. 196. B) — € cupaBXHA M’A30Ba TKaHUHA.
Crkopouyroun M’ s34 IiJOIBU, Il TBAPKWHA MTOBLJIBHO MMOB3a€ MO MOBEPXHi AHA.

Bu B:ke 3HaeTe PO peaKTUBHUH PyX Meay3. BoOHU BUIIITOBXYIOTH BOAY 3-IIif
cBO€l TapacoJbKM M TAKUM YHMHOM PYXAlOThCS Ii OMYKJIOI YaCTUHOIO BIIepes.

Man. 196. A. NepecyBaHh4 rigpu. b. AkTUHIA
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@ TEMA B TPOLUECH XKUTTEAISALHOCT! TBAPUH

® IIIkipHO-M’sI30BUI MiIIIOK KiJhUuacTHX
YepBiB CKJIAZAETHCA 3 OIHOTO IIApy IO-
KPUBHOTIO eIIiTeJito Ta ABOX IMapiB M’sa3iB:
30BHINIHLOTO INIAPy KiJbIIEBUX i BHYTPIII-
HBOTO — ITO3MOBXKHIX (auB Mas. 32). Ycepe-
OUHI Tija € mOpoKHMHA, 3alOBHEHA Pigu-
"Hot0. TucK ycepenuHi 1iei MOPOKHMHN BUIIUHN, Hi)K 30BHi. YHACIiIOK IHOTO
TiJIO cTae NpysKHUM. Po3riadgHeMO PyXHU KiJIbuacTUX UYEepPBiB Ha NPUKJALL IO-
moBoro uepB’saKa. Ileit MemiKkaHellb I'PYHTIB 34aTHUI IIPOKJIAIATH IOBri X0Omau,
K1 MOKYTH CATATU 3aBTJIMOIIKY MO0 8 M i 3aBIOBKKHU 0 KiJTBKOX KiJoMeTpiB.
Kousu ckopouyioThesa KiabIleBi M’ A3U IMIKipHO-M’sI30BOTO MIiIlTKa, TijI0 uepBa BU-
IOBJXKYETBCsI, IOT0 IepenHili KiHellb CTA€ TOHIINM i IPOHMKAE MijK YaCTUHKAMU
r'pyHTy. KOs CKOPOUYYIOTBCA IMO3IOBKHI M’A3U, TiJIO IOTOBIIYETHCA i PO3CyBae
YacTUHKHU I'PYHTY (Maja. 197). V¥V miiisHOMY I'DYHTI TBapuHa MOKe POOUTH XOIH,
OPOITyCKAIOUYN YaCTUHKHU I'PYHTY KPi3h CBill KUINIEUHUK.

BararormeTnHKkoBi uepBU, HAOPUKJIA Hepeinu, 1A IJIaBaHHSI abo TOB3aHHS,
KpiM M’A3iB MIKipHO-M’S30BOT0 MilllKa, BUKOPUCTOBYIOTH OiUHI MYCKYJIBLHI
BUPOCTU CETMEHTIiB.

® JTo cerMeHTIB Tijla YJIEHMCTOHOTMX IIPUKPIILIIOIOTHLCA ITapUd YUJIEHUCTUX
KinmiBok (muB. maj. 55). OKpeMi iXHi UJIeHUKHU CHOJIyUaiOThCA MisK cO0OI0 3a
JIOIIOMOTOI0 CYIJIo0iB. ¥ PisHUX cyrjiobax OKpeMi WIeHHKH MOKYTh PyXaTHCh
Yy Pi3HUX NJIONIWHAX, 3MINCHIOIOYU CKJIAAHI pyxu. Tijsio Y4I€HUCTOHOTUX BKPU-
Te MIITHMM 30BHIiIITHIM CKeJIETOM, YTBOPEHUM KYTHKYJI0I0. KyTuUKyJa 3axuIiae
BHYTPIIlIHI opraHu BiJ YIIKOA:KeHb. BoHa MicTHUTBH 0COOJIMBY OpraHiuHy CIIO-
JYKY — XiTuH, AKa Hajgae il mimHOCTi. ¥ piukoBHX pakiB, omapis, KpabiB Ky-
TUKYJa IIPOCOYeHAa KaJbIlili KapOoHATOM, IO Hajae ifi MJOAATKOBOI MiITHOCTI.
Jlo BHYTPIITHiX BUPOCTIB KYTUKYJU IPUKPIILIIOIOTHCA IIYYKN ITOCMYTOBAHUX
M’A3iB. ¥ meAKUX KoMmax (TBEPAOKPUINUX, JBOKPUIUX i MEPETUHUYACTOKPUINX)
€ II1e 0COOIMBI «IIBUAKi» M’ A3U, AKi 3a0e3meuyoTh mouiT. Taki M’ sa31 MOKYTH
CKOPOYYBATUCA HAA3BUYANHO INMBUIKO, 3a0€3MeUyIour aKTUBHUHA IIOJIT.

Tun nepecyBaHHA YIEHUCTOHOTUX 3aJIE’KUThH BiJl cepemoBUIla KUTTA. PiuKo-
BUH pax 3JaTHUH IIOB3aTH II0 AHY, 3aCTOCOBYIOUM II’SITh IIap XOAWJIBHMUX HIr, i
IJIaBaTH, BUKOPHUCTOBYIOUM XBOCTOBUII miaaBelsb (man. 198, 1). MemrasuIi
MOpiB — eBdaysieBi pauxku, abo Kpijib, KPEeBETKHU IJIABAIOTh 3a JAOIOMOT0I0 AK
TPYAHUX, TAK 1 YepeBHUX KiHITIBOK, I'yCTO BKPUTHUX IneTruHKaMu (Maja. 198, 2).

¥V xmKoro Kyka-TypyHa — OiraapHuii tum Hir (maa. 198, 3), 3a iXxHBOIO
IOIIOMOIOIO BiH MOJKe IMBUIKO OiraTtu, HasmoraHswouu 3mo6uu. KoHuKu mepe-

Man. 197. Pyxu oowioBoro 4yepB’ska
y I'pyHTI

Marn. 198. Pyxun 6e3xpebeTHnx TBapuH: 1 — piukoBWI pak, LLIO NMOB3ae Mo AHY BOAONMM; 2 — eBdhay3ie-
BWI payoK NnvBe B TOBLLi BOAW; 3 — XYK-TYpYyH Girae; 4 — KOHUK 3eneHuni ctpubae; 5 — oca netntb
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Man. 199. Pyxu montockiB: BuHorpagHum cnvmak (1) i xxabypHuus (6e3sybka) (2) — 3a gono-
MOroto Horu; rpebiHeupb (3) — knauawymn cTynkamu MyLni; kansmap (4) — 3a 4ONOMOroK Bu-
LUTOBXYBaHHA BOAW 3 MaHTIMHOT NOPOXHUHMU

CYBAIOTHCA IIEePEeBaKHO CTPUOKAMU, OCKiJIBKN MAalOTh CTPUOATLHY 3aIHIO Iapy
Hir (mama. 198, 4). V KyKa-IJIaByHIA TI'yCTO BKPUTI IIEeTHHKAMM! ILJIaBaJbHIL
HOTHY 3a0e3MeuyIoTh IIBUAKE ITIepecyBaHHSA B TOBIII BOJIM.

Komaxu — eguHa rpymna 6e3xpe0eTHUX TBApWH, AKi 3JaTHI akTHUBHO JiTaTu
(mag. 198, 5). Pyxu kpui 3abesneuyoTh oco0auBi rpynu M’ as3is. Ha Bigminy
Bif poOOTH KPWJI IITaxiB, KpuJjia KOMax He JIUIIE OIIYCKAIOThCS Ta ITIiJHIMatOThCs,
a IIe ¥ onucyIoTh y MOBiTPi Girypy, 1o Harajgye cCUMBOJI HECKiHUEHHICTH — o0.

® Tysny6 MOJJIOCKIB 3aXUINEHUI YePENaIIkoo0, SKa CTAHOBUTH COO0I0 0CO0IH-
BUH TUII 30BHIIITHBOTO CKEJIETA, i 3 00KiB OTOUEHMI CKJIAIKOIO IITKipKU — MAHTi€0.
M’sa3u, AK i B WIEHUCTOHOTHUX, HOAieHI HAa okpeMi myuku. OaHi 3 HUX BTATYIOTH
HOT'y Ta TOJIOBY MOJIFOCKIB y UepelaIiKy, iHImi 3a0e3mevyoTh IepecyBaHHA TOIIIO.
OcobnuBi M’sI3M-3aMHKAaUi, CKOPOUYIOUNCH, 3aKPUBAIOTH CTYJIKH Uepemaliku
IBOCTYJIKOBUX MOJIIOCKIB. ¥ UepeBOHOTMX i JBOCTYJKOBUX MOJIOCKIB OCHOBHUM
opraHom pyxy € Hora (maJs. 199, 1, 2). IlepecyBaroThcs TaKi MOJIIOCKH TTOBiJIBHO.
3 yciX IBOCTYJIKOBUX MOJIIOCKIB HauOijbINn pyxJamBi rpebdinmi (manx. 199, 3).
BoHu MoKyTh mIaBaTH, MEPiOAUYHO KJIAIIAIOUN CTYJIKAMU i BUIIITOBXYIOUN 3-TIi
HUX BOXY.

BaratboM TOJIOBOHOTMM MOJIIOCKAM IIPUTAMAHHUA PEAaKTUBHUN PYX
(man. 199, 4). Ha Hm:kHEBROMY 00IIi IXHLOI I'OJIOBU PO3TaIllOBaHA JiKa — KOHid-
Ha, 3BYy:KeHa cuepeny TpyoOka. Uepes Hei 3 MaHTiNHOI MOPOKHUHN BUIITOBXY-
€Thbcs Boja. PeakTuBHA cuja, AKa BUHUKAE IPU I[bOMY, IIITOBXA€E TiJI0O TBAPUHU
B IPOTUJIEKHUI 0iK. ['0JIOBOHOTI MOJIIOCKM PyXalOThCS 3aTHIM KiHIIeM yIiepen.

OTr:ke, y IpeACTaBHUKIB 0e3xpe0eTHUX TBApWH 0COOJMBOCTI OYIZOBU OIOp-
HO-PYXOBOI CHCTeMH € pe3yJabTaTOM IIPHUCTOCYBAHHS M0 BiAMIOBIAHUX YMOB ce-
penoBuIra.

/ Y3ArANbHEHHA 3HAHb

v OnopHo-pyxoBa cUCTEMA OpraHiB TBapyiH CTBOPHOE OMOPY AJ1s1 BHYTPILLHIX OpraHis,
3abesnevye ixXHil 3aXUCT, PyXM OKPEMUX YaCTWH Tina Ta BCbOro opraHiamy. NacvBHa
YacTuHa OMOPHO-PYXOBOI CUCTEMU — CKEMET (30BHILLHI abo BHYTPILLHIN), akTUBHA —
MYyCKynaTypa, Lo 3abesnevye pyxu ik OKpeMMX YaCTUH Tina, Tak i opraHiamy B Lifiomy.

Y Kinb4acTux YepBiB ONOPHO-PYX0OBa cMCTEMA NpPeACcTaBfneHa LUKIpHO-M'S30BMM
MiLLKOM. XapaKTepHot pucoto OyaoBM ONMOPHO-PYXOBOI CUCTEMU YFIEHUCTOHOTUX €

141



p
@ TEMA D
- HasIBHICTb 30BHILLUHBbOrO CKeneTa Ta YNeHNCTUX KiHLiBOK, 30aTHUX 34iNCHIOBATU TOYHI 1
cKnagHi pyxu: 6ir, cTpnbaHHs1, NnaBaHHs. 3a paxyHOK Kpui KOMaxy 34aTHi 40 NOSbOTY.
[ONOBHUM OpraHOM pyXy YepeBOHOMMX | ABOCTYNKOBUX MOSIIOCKIB € HOra, 3aBAsiKM
Kl BOHM MOXYTb NoB3aTu. [0fI0BOHOr MOMOCKU 30aTHI O PeakTUBHOMO PyXy.

X oY
w. U[EPEBIPTE 3/10BYTI 3HAHHA

1. Axuin ckeneT Ha3MBaKTb 30BHILIHIM, @ KM — BHYTPIWHIM? HasediTe npuknagn
TBapWH, AKMM NPUTaMaHHUA TON Y1 TOW TUN cKkerneTa. 2. Ky cumeTpito Tina HasuBea-
t0Tb 4BOGIYHOMD, a SIKy — pagianbHo? AK Le NoB’a3aHo 3i cCnocoboM XUTTS TBapu-
HN? Haeepgitb npuknagun. 3. Ak MOXyTb nepecyBaTuUChb rigpu? 4. Akun xapakTtep
pyxiB 3abe3nevye LUKIpHO-M’A30BUIA MILLOK KinbvacTux 4YepsiB? 5. Aki 0cobnuBoCTi
Oy[0BM OMOPHO-PYXOBOI CUCTEMU UYNEHUCTOHOTMX? AKi TUNW PyXiB MOXYTb 3abe3-
nevyyBaTU YNEHUCTI KIHLIBKM YNEHNCTOHOrMX? 6. AK nepecyBatoTbCA MOMOCKA?

Ona AonuTnmnBux | KMITIIMBUX

LLlo cninbHOro Ta BigMIHHOIO B XapaKkTepi peakTUBHOro pyxy Meay3 i rofiloBOHOMMX
MOSOCKIB?

§34. OIIOPHO-PYXOBA CUCTEMA
XPEBETHUX TBAPUH

KN TUII OIIOPHO-PYXO0OBOI CUCTEMU XAPAKTEPHUM IJII XPE-
BETHINX TBAPUH? ¥Ycim xpebeTHHM TBapuHAM NPHUTAMAaHHUIN BHYTPIIITHiHi
CKeJIeT, II[0 BUKOHYE 3aXUCHY (DYHKIIIIO i cayrye MiclieM IPUKpPinJIeHHa M’ a3iB.
ITig yac emOGpioHATBHOTO PO3BUTKY B IIMX TBApWH 3aKJaJaeTbCcAd xXopaa (AWB.
Majs. 92). YV xpebeTHUX TBAPUH XOPAY 3aCTyIlae XPSAMIOBUU (XPAIoBi pubdwu,
oceTpoBi pubu) abo KicTkoBU (KicTKOBiI pubu, 3eMHOBOJHI, IJIa3yHU, IITAXH,
ccaBIli) xpeber. Xpeber modoynoBauuii 3 xpebiiB (mas. 200). Koken xpebersb
cKJamaeTbed 3 Tisa Ta xyru. OTBOpM BepXHIX AYyr, HAKJIAMAOUWCh OJHA Ha
OIHY, YTBOPIOIOTh XPeOTOBUII KaHAJ, ¥ SKOMY PO3TAIlIOBAHUI CIMHHUN MO30OK.

©® CkeseT KiCcTKOBOI puOM CKJamaeThbcsA i3 uepera, xpedTa Ta CKejieTa ILJIaB-
miB. Uepem — cKejieT T'OJIOBM — YTBOPEHUI BEJINKOI0 KiJIBLKICTIO KiCTOK, AKi He-
pyxomo 3’e¢qHaHi Mixk co6oro (Maa. 201. A). Pyx/imBo CIIOIyUYAEThCS i3 Uepemnom
JIVIIIIe HUYKHA IIeJsiena, o Aa€ 3MOTy TBapPWHI aKTUBHO 3aXOILTIOBATH 3100WY, Ta
3s0pOBi KPUIIIKY, SAKi 3a0e31euy0Th AUXaJbHI pyxu. Hepen 3axuilae ToOJOBHUMN
Mo30K. o ckyamy ueperma BXOOATH i 3A0pOBi Ayru, Ha AKWX PO3MillleHi 3a0pa.
VY xpebTi pub € mBa Biggiau: Tysay6oBuUii i XBOC-
ToBuii. TymayOoBi xpebIiii HecyTh pedpa, XBOC-
TOBi pebep HE MaiOTh.

CreJsieT TJIABIIiB KiCTKOBUX pub ITpefcTaB-
JIeHM# KicTkoBuMM mpomeHsamu. Creser map-
HUX IJIABIIB (TPYAHUX i YepeBHUX) BKJIIOUAE
mie ¥ mosicm kiHmiBok. [lo iXHiIX KicTok mpu-
€IHYIOTBCS M’ A3U, III0 PyXaloTh IiaBmi. Myc-
KyJaTypa Kpallle pPO3BMHEHa Ha CIUHHOMY
borri Tisla Ta y xBocroBomy Bimmimi (mas. 201.
B). M’sasu Tynyba MaioThb BUTJIAL IITUPOKUX

Man. 200. Bynosa xpebus ccasus: 1 — CTPidoK. Takook € cmemianisoBani M’si3u, AKi
Tino; 2 — ayra; 3 — XxpebToBUI KaHan, PYXaloTh HIKHIO IeJeny, 3s0pOBi KPHUIIKH,
4 — BiApOCTKM ILJIABIII TOIIO.
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§34. OMNOPHO-PYXOBA CUCTEMA XPEBETHVX TBAPVH

Man. 201. A. CkeneT KiCTkOBOI pubu: 1 —yepen; 2 — ckeneT CrHHKUX nna.uiB; 3 — xpebeT; 4 — cke-

NeT XBOCTOBOIO Nnasus; 5 — pebpa; 6 — ckeneT rpygHoro nNnasus; 7 — CKeNeT YepeBHOro NnasLs;

8 — ckenet aHanbHOro nnasus; 9 — 3s6posa kpuwka; 10 — wenenn (BepxHs i HWKHSA). B. M’a3n
pvbu (38epHimb ysaey, w0 8oHU criabo dughepeHuiliosaHi)

Pyxwu pub Hacammepes 3a0e3MeUyOTh IIJaBIli: XBOCTOBU IJIaBeIlh — aKTHUB-
HUU MOCTYIAJbHUN PYyX, a mapHi (rpyAHi Ta 4epeBHi) — MOBiNBHUU PYX, 3Y-
OMUHKYU Ta moBopoTu. HemapHi miaBii 3a0e3mneuyioTs CTifiKicTh Tina mix uac
IIaBaHHs. ¥ pyci 6epe yuacTh i xpeber: M’s131 3THHAIOTH Tijo, a Xpeber, mpu
iXHBOMY POB3cJIabJeHHi, — PO3THHAE HOTO.

SIKI OCOBJIMBOCTI OIIOPHO-PYXOBOI CUCTEMU HABEMHUX XPE-
BETHUX TBAPVH? ® Xpeber am¢i6iit (maa. 202) mae muiinuii, Ty1yo0BUii,
KPHUKOBUH 1 XBoCcTOBUM Bigmginu. €quHuil muiiHui xpebellb 3’€IHY€E TOJIOBY 3
Tysayoom. Tomy pyxXJauBiCTHL TOJIOBM B IUX TBapuH obOmerxkeHa. Ilo €aImHOrO
KPHU2KOBOT'0 XPeOIld IPUEAHYIOTHCA KicTKM Ta3doBoro mosicy. Amdiodii 3azBuuaii
He MaioTh pebep, JuIlle Y TPUTOHIB, cajaMaHAP BOHU HeIopo3BuHeHi. Yepem B
am(pibiit mepeBasKHO XPAIIOBUMA.

CkeJseT KiHI[IBOK BKJIOYa€ KiCTKM BiJIbHUX KiHIIIBOK (mepemHix i 3amHix) Ta
ixHixX mosciB. Bin mae TUIOBY OJid HadeMHHX XpebeTHUX TBapuwH OyaoBy. Ile-
PenHio KiHIIIBKY YTBOPIOIOTH KiCTKU ILI€Ya, ITepedILTiuysa Ta KucTi. Ilosac mepennaix
KiHITiBOK (ILJIEUOBUI ITOSC) CKJIALAETHCA 3 MAPHUX KiCTOK: JIOIIATOK, BOPOHAUMNX
KicTOK 1 KJarouuilb. ¥ MiCIIi CIOJIydYeHHA BOPOHAUYUX KICTOK IIPUETHYETHCA
rpyanHa. 3agHs KiHIIIBKA CKJIAMA€ThCs 3 KiCTOK CTerHa, OMiJIKM Ta CTOIIH.
ITosic 3amHix KiHITIBOK yTBOpeHUII TphOMAa IMapaMu 3POCJIUX MiyK CO00I0 KiCTOK —
Kicrkamu Tasy. KiHIiBKEM 3aKiHUyIOTBHCSA
najabliAMu (IepeBaykHo I’ ATbMa).

Myckynarypa am@ib6iii mopiBHSHO 3
pubamu Kpare pgudepeniiiiioana. Ile
OB’ sI3aHO 3 BUXOJOM HA CYXOJiJ Ta II0-
sABOIO MapHuX KiumiBok. Tomy B amdibiit
HaWKpalle Po3BUHEHI M’ A31 KiHIIiBOK Ta
iXHiX IOfCiB.

3aBAsaKU MapHUM KiHITiBKaM XBoCTaTi
aM(}ibii MOKYyTH IIeperoB3aTH 3 OILHOTO
MicIA Ha iHIlle, YepPBOMOAi0HO BUTHHAIO-
yn Tino (nHasedimbv npurxaadu xeocma-
mux am@ioiit). Y 6Gesxsoctux amdi6ifi Man. 202. Ckener amdibiit: 1 — depen;
3aaHi, 1o0pe PO3BUHEHI KiHIiBKU 3a6es3- 2 — KCTb; 3 — NMNENE; 4 — Nepeannivys;

5 — xpeberT; 6 — cTerHo; 7 — rominka; 8 —
IeuyIoTh TePecyBaHHs CTPUOKaMU (Ha6e-  crona; 9 — xsocTosa KicTka; 10 — nonarka
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S1EMAS

"~ dimv npukaadu Gesxeocmux am@ibiiy). Mixx manpLsaMu 3aIHIX KiHIIBOK Kab

€ IIePeTUHKHU, 3aBAAKY AKUM I[i TBADUHU MOKYTHb IJIaBaTH.

® Xpeber pemnruaiii (mas. 203) ckiamaeTbesa 3 II'ATH BigminiB: mwmitHOTO,
I'PYyJAHOI0, IIONEePeKOBOT0, KPUIKOBOTO Ta xBocToBoro. IMuitnmii Biggia yTBO-
peHuil KiTbKoMa XpeodIsaMU, AKi 3a0e3lMeuyioTh 3HAUHY PYXOMIiCTH I'OJIOBH.
o rpyaHuX i momepeKoBUX XPeOIliB MpUEemHYIOThCA A00pe pPo3BUHEHi pedpa.
Y pentuiiii € cmpaB:KHA IPyAHA KJIITKA, yTBOPEHA IPYAHUMH XpedlsaMu, peo-
pamMu Ta TPYAHOIO KicTKOW (3Haildimb ii Ha man. 203). Uepen penTuiii maii-
JKe IIOBHICTIO KiCTKOBUIA.

3 IIOABOIO CHPABMKHBOI I'PYAHOI KJIITKM B PEIITUIIN 3’ ABIAIOTHCA MiKpebdep-
Hi M’ asu (npuzadaiime ixni @yurxyii). KinniBku nnasyHiB posramroBaHi mix
TyJayboM, TOMY IIiJi 4ac IepecyBaHHsS IXHE Tijlo Haue IIJIa3ye IO cyOCTpaTy.
IIlnasyHu MOKYyTh He TiJILKU IIEPECYBATUCS IO CYXOMOJY, a U IIJIaBaTU y BOJi.
Tak, MiK maabmAMU 3aJHIX KiHIIIBOK KPOKOAWJIB € IIJIaBAaJIbHI MePeTUHKU, a
KiHIIIBKM uepemax — MENIKAHI[IB BOJOWM — IIepeTBOPEHi Ha JacTu.

Oco06siuBi BapiaHTU pyXy HpUTaMaHHI 3MiagAM. ¥ HUX BificyTHI KiHIIiBKU, aje
36isbIene umceao xpebiiB (ix mosxke OyTu moHan 430) Ta BicyTHSA I'pyauHa,

Man. 203. bypoBa ckeneta pentuni: 1 — 4e- Man. 204. Ckenet ntaxa: 1 — yepen; 2 —
pen; 2 — wuiiHWiA BigAin xpebTa; 3 — nonepe- xpebeT (a — WuinHWi Biaain, 6 — rpyaHun Big-
KoBUI Biaain xpebTa; 4 — KpwxXKOBUIA BIOAin [in, B — CKNagHUA KPWX, I — BiflbHi XBOCTOBI
xpebTa; 5 — XBOCTOBUI Biadin; 6 — crerHosa xpebui, 4 — KynpuKkoBui Biggin); 3 — Kinb;

KicTKa; 7 — Benuka Ta Marna romMinkoBi KiCTKM; 4 — uiBka; 5 — crtona; 6 — nikTboBa Ta Npome-
8 — ctona; 9 — nikTboBa Ta NPOMEHEBA KICTKY; HeBa KiCTKW; 7 — nne4voBa KicTka; 8 — nonat-
10 — knucTb; 11 — nneyosa kicTka; 12 — nonarka; ka; 9 — xBocToBi xpebui; 10 — Taz0BUIA NOSC;

13 — kntounus; 14 — rpyaHuii Bigain xpebta 11 — cTerHoBa kictka; 12 — rominka; 13 — Bu-

noyka (3pocni kntounui); 14 — knucTb
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§34. OMNOPHO-PYXOBA CUCTEMA XPEBETHVX TBAPVH

TOMY B HUX HEMa€ KOPCTKOI IPpyAHOI KJIITKU.
Hai6inpim momupeHuil cmoci® mepecyBaHHSA
3Mili — xBMJIenoAiOHI BurnHaHHA Tijna. Bongs-
Hi BYyXKi, MOpPCBKi 3Mil MOKYTb BIIpPaBHO ILja-
BaTU y BOJi.

® Ckeser mraxiB (man. 204) xapakTepusy-
€ThCA JIETKICTIO, OCKIJIBKYM YacTHUHA KiCTOK Mae
MMOPOYKHUHY, 3alloBHeHi moBiTpam (mana. 205).
Bin moginseTbcsa Ha cKeJeT ToJioBU (Ueper),
TyJsyoa (xpebeT Ta rpyaHA KJIiTKa), KiHIIIBOK
Ta iXHiX mosiciB. XapaKTepHOIO 0COOJIMBiCTIO
yepera MTaxiB € Te, 110 OiJBIIiCTh HOTO KiCTOK
3pOCTaloThesA MidK c000I0, a He CIIOJy4YaroThCs
3a JOIOMOTOIO MIBiB, AK y penTuiiii. Berukui
00’eM MO3KOBOI KOPOOKH! IIOB’s3aHUII 3 IIPO-
TPECUBHUM PO3BUTKOM T'OJIOBHOT'O MO3Ky. IIpmBepTraroTh yBary i BeauKi oumi
sanagunu. lllenenu nraxiB BUAOBIKEHI i, AK BU BiKe 3HAETe, BKPUTI POrOBUMU
yoxJIaMHU. 3aBIAKU IIbOMY CTBOPIOETHCA JOCKOHAJIMI amapaTr JJis 3aXOIJIEeHHS
ki, amoke 3yOu y mTaxiB BimcyTHi.

XpebeT Mae HM3KY 0COOJIMBOCTEN, MOB’sA3aHUX 3 mosiboToM. IlIuitnuii Bin-
IiJ cKJIamaeThcs 3 BeJIMKOI KisbKocTi xpebriB (Bix 11 xo 25). Ile Hagae roJio-
Bi 3HaUHOI pyxJauBocTi. XpebIli rpyJHOTO, IOIIEPEKOBOT0, KPUIKOBOTO BifAiIiB
cmoJiyueHi MisK co0or0 HepyxoMo. Tak cTBOPIOEThHCA MiIlTHA OCHOBA AJIA POOOTH
KPWJI IIig uac moaboTy. CKIATHUN KPUMK CTBOPIOE HANIMHY OIOPY AJIS 3aJHiX
KiHIIIBOK, OCKIJIBKM Ha HUX NPUMNaae BCA Maca ioro tijna. YacTmHa XBOCTO-
BUX XpeOIliB 3aJIMIIAIOTHCS BIIBHUMM, a OCTaHHI XpebIli — 3poCTaroThCsa MiXK
00010, YTBOPIOIOUYM KYIPUKOBY KicTKy (Maj. 204), 10 AKOI IPUKPIMIIOIOTHC
mepa XBOCTA.

Bu B:xe 3maeTe, 110 B OGiJIBINIOCTI BUAIB NTaxiB IpyAWHA Ma€ IJIACKUNA BU-
picT — Kinb. [Io HBOTO IPUKPINIIIOIOTHCA M’ S3U, 110 3a0€3IeUYIOTh PYXU KPUJ
Oig yac moJIboTy. ¥ IOsCi ImepeaHixX KiHIIIBOK KJIOUMILL 3pOCaucs Mixk co00io,
YTBOPIOIOUM Tak 3BaHy BUJIKY (Maj. 204). Bona Hajmae mpysKHOCTI IMosACY IIepe-
Hix KimmiBok. CkejleT KpuJja CKJIAJAE€ThLCSA 3 TPLOX BiAmiiiB: Imeua, mepen-
maivuag Tta kucti. Ha mepenHix KiHIIBKax mTaxiB 3aJUINAEThCA JIUIIE TPU
naabiti. CKeseT 3a0HBOI KiHIIIBKM CKJIaJaeThCA i3 cTerta, roMiJIKM Ta CTOIIU.
BinbIricTs KiCTOK CTOIM 3POCTAIOTHLCA MiK COOOI0 Ta YTBOPIOIOTEH JOBTY KiCTKY —
IiBKY, AKa pa3oM 3 HaJbI[IMU BKpuUTa poroBumu jJycoukamu (mas. 204). IliBka
HaJae HO31 MirHOCTi i 30iabInye il pyxXoMicTb.

OcHOBHUM cIOCOOOM TIepecyBaHHs OiJbIIOCTI IITaxiB € moJrit. Ilix yac 3yb0-
Ty OTaXW MOYKYTb BUKOPUCTOBYBATH 3yCTPiuHi moToKu BiTpy. Ilosir, 3a sKO-
ro IIOCTifHO IIO0 Ueps3i MpaIllooTh BeJWKi Ta MaJi rpyaHi m’sa3u, HAasUBaAIOTh
maxanvhum, abo axkmuenum (man. 206, 1). Bim morpebye 3HAYHUX BUTPAT
MYCKYJIbHOI eHeprii. Benuki xuxKi nraxu — opau, IMyJadiku, rpu@u — IPOTATOM
TPUBAJIOTO Yacy MOKYTb Yy TMOIIYKax 3A00MYi KPY:KJIATH y IOBITPi, Maixke
He pyxatoum kpunamu. lle wupsarouwuil, abo nacuenuil, noaim (man. 206, 2),
AKUN 3M1NCHIOETHCA 3aBASKM BUCXiTHUM IIOTOKAM TEILJIOTO IIOBITPS, IO ITifi-
NMaloThCcA BiJ IMoBepxHi 3eMJi, HepiBHOMipHO HarpiTol conmem. Illupdarounii
MIOJIiT, Ha BiAMiHYy BiJi MaxaJIbHOrO, He IIOTPeOye 3HAUHUX BUTPAT eHeprii.

Man. 205. BHyTpiwHsA 6ygoBa nopox-
HUCTOT KIiCTKM NTaxa

145
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I8

Man. 206. ToniT nTaxis: 1 — MaxanbHUR; 2 — LWMPAOYMI

® Posrisubre MaaoHOK 207. A i 3HalimiTh Ha HBOMY BCi CKJIAIOBi CKejeTa
ccaBisa. IlopiBuaiiTe #oro OymoBy 3i ckemeramum am@ibiii, pentwmiiii i mra-
xiB. XapaKTepHOIO PHCOI0 OYIOBU CcKeJyieTa OiJIbIIIOCTi ccaBIiB € Te, IO ITHH-
HUU Bigmin iIxHbOro xpedTra mpeacTaBiieHni ciMoma xpebramu (i1 y MuIti, i y
sKupadu). MycKyaarypa ccaBIliB JoOpe pos3sBuHeHa i mudepeHiiiioBaHa (MaJ.
207. B). [Ina ccaBIiB xapakTepHa HaABHICTH niadparmm, mo 6epe ydacTb y
INXaJbHUX PyXax: 3aBOAKM il CKOPOUYEHHIO 3MIiHIOETHCA 00’€M I'PYAHOI IIO-
posxkuuHU. [loOpe pO3BUHEHI TAKOK M’ I3 CIIMHU, KiHI[IBOK Ta iXHiX mosciB, a
TAKOMK JKYBAJBbHI M’ A3H1, AKI IPUBOAATE Y PYX HUIKHIO IIeJIEeIy.

CcaBuaM mpuTaMaHHiI pisHi crocobm mepecyBauHsa (Masi. 208). Bararo merr-
KaHITiB Ha3eMHOTO CePeOBUIIA, TaKi IK KOIUTHIi, 6apcu, remapau, BOBKU, JUCH-
mi (man. 208, 1), 3gaTHi 6iraTu. 3atimenomioui (3aiiili, Kposi) MOKYThH IepecyBa-
THCS CTPUOKAMM: TOMY B HUX BHIOB:KeHi 3amui Horu (MaJ. 208, 2). Ccasiri-zeMm-
Jepui IPOKJIALAIOTHL CBOI XOAM Y I'PYHTi: KPOTH PUIOTH 3a JOIIOMOTOIO IIepPeaHix
purounx KiHIiBok (Maj. 208, 3), a caimakm — 3a IOOMOTOIO TOTYKHUX Pi3IliB.

b

Man. 207. A. BypoBa ckeneta ccaBus: 1 — yepen; 2 — WwWuiHi xpebui; 3 — rpyaHi xpebui; 4 — none-

peKkoBi xpebui; 5 — kpuKoBi xpebui; 6 — Ta30Bi KICTKM; 7 — XBOCTOBI XpeOLi; 8 — cTerHoBa KicTka;

9 — mana i Benuka rominkosi kictku; 10 — kictkn ctonu; 11 — pebpa; 12 — rpyamHa; 13 — KicTku

KUCTi; 14 — npomeHeBa kicTka; 15 — nikTboBa kicTka; 16 — nnedvoBa kicTka; 17 — nonaTtka.
B. M’azoBa cuctema ccaBus (38epHimb yeaay, Hackinbku 0obpe soHa dughepeHyitiosaHa)
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§34. OMNOPHO-PYXOBA CUCTEMA XPEBETHVX TBAPVH

Man. 208. PisHi exonoriyni rpynu ccasuiB: 1 — HazeMHi Biratodi; 2 — cTpubatoui; 3 — 3emnepu;
4, 5 — ccaBui 3 nacMBHUM (4) Ta akTMBHUM (5) nonboToMm; 6, 7 — BogHI popMu (3 AormomMozoro
8yumerisi eusHadyme 306paxkeHUX Ha MaJsltoHKY meapuH)

€ ccasiii, 37aTHI [0 MacMBHOTO ab0 aKTWMBHOTO MOaboTy. Ha mamiouky 208, 4
300parkeHo rpusyHa — Jietary 3Buuaiiny. Lleit Bum 1o mouaTky XX CT. MeIIIKaB i Ha
TepuTopii YKpainu. Bijabllly yacTUHY JKUTTS JeTAra IpoBOAUTEL Ha JIepeBax, 3pigka
CIIyCKAIOUMCs 3 HUX Ha 3eMutio. Mik mepegHiMu Ta 3agHiMI HoraMu B Hel € IITKip-
Ha IEPeTUHKA, KA a€ 3MOTy MaCUBHO IJIAHEPYBATH 3 /IepeBa Ha IePeBO, T0JIAI0UN
Bimcransb 10 50 M. 3MiHIOIOUM HATAT MIKipPHOI MEePeTUHKH, JeTAra 3JaTHa 3MiHI0-
BaTW HAIPAMOK IIOJIBOTY, a JOBIUI ITYXHACTHUI XBICT CIYTy€e IJIA raJbMyBaHHA.

AXTUBHUI TIOJIIT IPUTaMaHHUN PYKOKpuamm. [Ipuragaiite, y mux TBapuH
BiJl BepXiBKU IpPYyroro MajbIld MepemHixX KiHI[IBOK A0 XBoCTa B3AOBMK TyJyba
TATHEThCA CKJAAKa IIKipu, 1mo cayrye Kpuaom (main. 208, 5). Iloxi6HOo 10
nTaxiB, Y PYKOKPUJIUX YTBOPIOETHCA KiJIb IPYAMHU Ta KOOpe PO3BUHEHI I'DPy-
Hi M’A38u, AKi 3a0e3IeUy0Th PYXU KPUJI.

Merkauiii BogoiiM, HAIPUKJIAL KATOHOLIOHI, 34aTHI BIpaBHO IIJIaBATH Ta
mipaatu (maa. 208, 6). ¥ Hux obriuna ¢opma Tija, mepeaHi KiHI[IBKU mepe-
TBOpmKcA Ha jactu. OCHOBHUI OpraH PyXy — XBOCTOBUH IIJIaBeIlb.

£ BionoziuHull c106HUYOK: AaKTUBHUI Ta MAaCUBHUI MOJIT, KiJib, IIiBKa.

/ Y3ArANbHEHHA 3HAHb

Ycim XxopgoBvM TBapvHam MpuTamMaHHUI BHYTPILWHIN ckeneT. Y xpebeTHux Tea-
pVH hOpMYETLCH CKeneT ronosu (Yepen), Tynyba (xpebeT, a B nnasyHiB, NTaxis i
CCaBLIB — LLe 1 rpyaHa Knitka), KiHLiBOK (BKNtoYae cKeneT NosICIB KiHLIBOK Ta ckeneT
BiTbHOI KiHLiBKN).

Cepepn xpebeTHUX TBapuH HalMeHL AndepeHLinoBaHi M’'si3n B pub, kpalle au-
depeHLUiNnoBaHi — y Ha3eMHMX TBapyvH. Lle MoB’A3aHO 3 NOSIBOK MapHUX KiHLiBOK.

PisHnum rpynam xopaoBux TBapWH NpuUTaMaHHi pisHi cnocobu nepecyBaHHs. Melwu-
KaHLj BOOOVM MriaBatoThb Y TOBLLi BOAW, HA3EMHI TBapUHM — NOB3at0Tb, BiratoTb, cTpnba-
t0Tb, MELLUKaHL I'DYHTY pUIOTb XoauW. [1o akTUBHOIO MOMbOTY 34aTHI NTaxu Ta PyKOKPWIi.

Y oY
w. U[EPEBIPTE 3/10BYTI 3HAHHSA

1. Wo cninbHoro Ta BigMiHHOrO B ByA0BI ONOPHO-PYXOBOi cucTeMU pub i amdibin?
2. Aki ocobnusocTi 6ygoBM ONOPHO-PYXOBOI CUCTEMU PENTUSTIA XapaKTepU3YHTb X
SIK MeLUKaHLUIB Ha3eMHoro cepegoBuwlia? 3. Aki 0cobnmMBOCTi ONMOPHO-PYXOBOI CUC-
TeMu NTaxiB NOB’A3aHi 3 TPUCTOCYBaHHAM 40 nonboTy? 4. Lo cninbHoro Ta BigMiH-
Horo B OyJoBi ckeneTa nTaxiB i kaxaHiB? 5. FAki B 3HaeTe NPUCTOCYBaHHS CCaBLIB
[0 pi3HNX cnocobiB pyxy?
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@ TEMA D
99 OBroOBOPITb Y 'PYNAX
Ak ycknagHioBaBcs ckerneT XpebeTHNX TBapuH y NPOLECi ICTOPUYHOIO PO3BUTKY?

r' Na AONUTAUBUX | KMITANBUX

1. Y kmTonoaibHMX BigCYTHI 3aAHi KiHLiBKU. Ane iHKONN HapoOKyTbCs AUTUHYaTa 3
HEeAOPO3BMHEHUMM 3a4HIMW KiHUiBKaMn. Yum Le MoxHa noscHutn? 2. MNopiBHAnTe
0CcoBNMBOCTI MONBOTY KOMaX i NTaxiB, @ TakoXX 0CoObNMBOCTI ByA0BM IXHBOT ONOPHO-
PYyXOBOi CUCTEMMW.

NMPAKTNYHA POBOTA 5

Tema: MNopiBHAHHA Oyao0BKM cKeneTiB XpebeTHUX TBapuH

Merta: po3rnsiHyTK cKkeneTu pi3HUX NpeacTaBHUKIB XpebeTHUX TBapwuH, 3HaWTU pucu no-
OiOHOCTI i BigMiHHOCTI.

O6nagHaHHs, MaTepianu Ta 06’eKTU AOCNIMKEHHS: CKeneTu pubu, xabw, awipku, ntaxa,
ccaBLs; NiHIVKX, MaIOHKM CKeneTiB XpebeTHMX TBapyH.

Xig po6oTtun

1. PoarnsaHbTe ckenet pub. 3BEpHiTb yBary Ha CKeneT rofioBu (4epen), ckenet Tynyoba
(xpebeT), KiHUiBKM (NapHi nnasui Ta ixHi nosicu).

2. PosrnsHbTe ckenet xabu. 3HangiTe ckeneT ronosum (Y4epen ), ckenet Tynyoba (xpeber),
napHi KiHLiBKM Ta TXHi nosicn. AKi ronoBHi ycknagHeHHs OygoBuM ckerneta )abw NopiBHAHO 3
pubamn? I3 yim Le noe’si3aHo?

3. PoarnsHeTe ckeneT Awipku. 3HanaitTb Biadinu ckenerta: CkeneT rornosu (4Yepen), cke-
net Tyny6a (xpebeT), napHi KiHLiBKM Ta iXHi nodcu. Aka dopma i JoBXMHA XxpebTa swipkn?
I3 ynm nNoB’si3aHa Taka bygoBa xpebTa? Ak po3miLLeHi KiHLiBKMA?

4. Po3rnsiHbTe OyOoBy ckeneta nTaxa. 3HanaiTb Biaginun: ckenet ronosu (4epen), ckenet
Tyny6a (xpebeT), napHi nepeaHi KiHUiBKM (kpyvna), 3agHi KiHUIBKM Ta IXHi noscu. Akux Buao-
3MiH 3a3HaB CKeneT nepeaHix i 3agHix KiHUiBOK NTaxa? 13 yum Le noe’sisaHo?

5. PosrnsHbTe 6ynoBy ckeneta ccaBud. 3HanaiTb BigAinu ckeneta: CKenet ronosu (Ye-
pen), ckenet Tynyba (xpebeT), napHi KiHUiBKM Ta iXHi nosicu. [lo ckeneta SKoi TBApUHW Hali-
OinbLL NoaibHMIA ckeneT ccaBLsA?

6. 3pobiTb BMCHOBKM, sik OyqoBa ckeneTa 3anexuTb Bif CNocoby XWUTTA TBapUHK, SKi
ycknagHeHHs B Oy4oBi ckeneTiB TBApuH BM nobaumnu.

§35. IIOKPUBU TIJIA TBAPUH

MpurapanTe, WO Take LLKIPHO-M'A30BUIA MILLOK. AKi € TUNK eniTenianbHOi TKaHMHN? Aki
YHKUiT iIMyHHOT cuctemmn?

o 3aXMCHUX IMIPUCTOCYBaHb, AKi 3am00iraroTh IPOHUKHEHHIO XBOPOOOTBOP-
HUX MIiKpPOOPraHi3MiB ycepeAuwHy Tijla TBapWHU, HaJIeXKaTh 11 IMOKPWBU, AKi
BiIMEKOBYIOTH TiJIO BiJi HABKOJIMIITHBOTO CE€pPemIOBHUIIIA.

SKI OCOBJIMBOCTI BYJIOBU TA ®YHKIIII IIOKPUBIB BE3XPEBET-
HUX TBAPUH? ® IlokpuBu O6iibIIOCTI IPEICTaBHUKIB KUITKOBOMOPOKHUH-
HUX (POPMYIOTH IIKiPpHO-M’s30Bi KJIITHHU i3 CKOPOTJIMBUMU BiJpOCTKAMU.

® Y KimpyacTHX 4YepBiB IMOKPUBU — Il MIKipHO-M’ sI30BUHA MIiIIOK (IUB.
maJji. 32). Kiitunu #ioro emiteaiaJbHOTO IMIapy BUALIAIOTHE TOHEHBKY IIPYIKHY KY-
TUKyJay. TaM TakoK MicTATBHCS 3aJI03U, IO BUAIJIAIOTH CAN3 i PEUOBUHU, AKi
MaloTh 3aXMCHI BiaacTuBocTi. ITix emiTeniem posrarmroBani aBa miapu M’ A3iB.

® KyTuKysa 4JIeHMCTOHOTMX 0araTolliapoBa, MICTUTHL OpPTaHiuHy PEUYOBU-
HY XiTuH. ¥ IedKHX PaKomomiOHMX BOHA IIe M IIPOCOUYeHA BAITHOM i YTBOPIOE
Minuaul manmup (Kpabu, piukoBi paku). KyTukyaa Komax Ta mMaByKOIOIiOHUX
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§35. MOKPVBW TIANA TBAPVH

IOJaTKOBO BKPUTA BOCKOIIOAiOHOI PEUOBUHOIO, IO
poouThH i1 BOJOHEIIPOHUKHOIO i 3a1100irae BUCUXAHHIO
(mag. 209).

® YV MOJIOCKIB 3a pPaxyHOK eIliTesiro MamHTii
(hopmyeTbCcs MyIILIs (YeperaniKa), [0 CKJIagaeThCs,
AK BU IIaM ATaeTe, 3 TPhOX IapiB (npuzadaiime,
axux). Ilig emiTesieM y MOJIIOCKIB po3TaIlloBaHUN
Iap CHOJYyYHOI TKAHWHU.

TloxpuBu 6Ge3xpebeTHUX BUKOHYIOTH HUBKY BaK-
auBux QyHKI. Hacammepen, 1me saxucHa GyHKITiA:
MMOKPUBY OTOUYIOTH BHYTPIIITHI Opranu i 3aXuINamTh
ix Bif HeCIPHATIMBUX BIUIMBiB HABKOJIMIIHBOTO ce- Man. 209. Cxema GaraTolua-
penosuma. IHITA (YHKIIA — TpaHCIOPTHA: dYepes EJ‘;BO'ngg‘%”"i'(s:g?"a’gqgw‘
MOKPHUBU 10 OPramisMy MOKYTh HA/AXOAUTH NesdKi HVI;p2 = Luapvllq Kymxﬁm, o
HOTPiOHI OpraHisMy peYoBHHU i BUBOAUTUCH HABO-  wicrsrh XiTuH: 3 — rinogepwma:
BHi JeAKi KiHIEBi mpoaykTu oominy peuoBuH. I1le 4 — LWEeTUHKM
OIHA Ba)KJUBa (PYHKI[isT — OIIOPHO-PYX0BAa: IIOKPUB-

HUU emiTesiii 6epe ydacTb y (QOpMyBaHHI 30BHIIIIHBOTO CKeJeTa, HAIIPUKJIA[
KYTUKYJIU YJIEHUCTOHOTUX ab0 MYIILJIi MOJIOCKiB.

SIKI OCOBJIMBOCTI BYJIOBU TA ®YHEKIIII IIOKPMBIB XPEBETHNX
TBAPMH? ¥Yeci xpebeTHi TBapWHM BKPUTI HMIKipoio, M0 CKJIAJAETHCA 3 ABOX
IIapiB: 30BHIIIHLOTO — 0AraToIlIapoBOTO eIiTesdiio i HMXKHBOrO — AepMu, abo
BJIACHE INKipu.

® Tijso pu6 10AATKOBO BKPHUTE JYCKOIO, SKa (hopmyeThes B aepmi (mast. 210. A).
330BHi KOKHA JIyCKa BKPHUTA TOHKUM IIapoM emigepmicy. ¥ KicTKoBUX pub
JyCcKa Mae BUIJISAA TOHKHX HAIliBIPO30PUX ILJIACTHHOK, II[0 YePEeIUIleHIoai0HO
HaKJaJalThCsSd OJHA HA OAHY. ¥ XPAIIOBUX PUO — aKyJI i CKaTiB — JycKa yTBO-
peHa 3 MillHOI peyoBWMHU — HEeHTHHY Ta BKpuTa eMayiaio. Koam pocre puba,
pocrte i ii a1ycka. BoHa HapocTae mapamMu 3 BHYTpPiltHbOTO O0KYy. Lleit mpoiiec
HaraJye yTBOPEHHS PIYHUX KijJelb y JepeBUHI AepeB HAIIUX ITUPOT: Y3UMKY
picT pubu NPUOUHSAETHCS i MOHOBIIOETHCA HACTYIHOI BecHu. OTKe, TOCTiIKY-
0YM JIYCKY puOu, MOKHA BUBHAUUTHU BiK TBapUHMU.

VYV mkipi pub € 3ax03u, AKi BUMIIAIOTH CAU3, 1[0 3aXUIA€ IIKiPy BiJ mpo-
HUKHEHHsS XBOPOOOTBOPHUX OPTaHi3MiB Ta IOJIETIIYE IIJIaBaHHSA, 3MEHIITYIOUN
TepTa y Bomi. ¥ INKipi Ta JycHi MicTATbLCA ImirMeHTH, AKi HamZalThL pudaMm
pisHomaHniTHOrO 3abapBieHHA. Take 3abapBiaeHHA MOKe OYTHU 3aXUCHUM, AK Y

Man. 210. Cxema OynoBu nokpuBiB KicTkoBoi pubu (A), amaibii (B) i pentunii (B): 1 — nepma
(BnacHe wkipa); 2 — enitenin; 3 — nycka pubu; 4 — 3anoau, Wwo BUAINaTb Cnns; 5 — porosi Nycku
penTunin
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piukoBoro okyHsa. SICKpaBe IomepemsKyBaJibHe 3a0apBJIEHHA MOMKYTh MaTU
orpyiini pubu. Kambana, axa memixkae B YopHomMy MOpi, 3maTHA 3MiHIOBATU
CcBO€ 3a0apBJEeHHA 3aJIE}KHO BiJ] TJla HABKOJUIITHBOTO CEPENOBUIIA.

® [IIkipa am@i6iii roma, mos6aBiaeHa jycok (man. 210. B). ¥V miit 6ararto
3aJ103, BUJIJIEHHA SAKUX — CJU3 — 3BOJIOKYE IOBEPXHIO TiJia i mOJIerurye raso-
o0Mmiu uepes mkipy. Cams TaKoK 3aXUINA€ TBAPUH BiJf IPOHUKHEHHS XBOPO0O-
TBOPHUX MiKpoopraHismiB. ¥ medKuX BUAIB (cajaMaHAPU ILIAMUCTOI, KYMOK,
IeAKUX BUIIB POIyX) V IKipi € oTpyiini samosu. IxHiil cius 3axumiae TBapun
Bi Hamany XUIKaKiB.

©® 3oBHimHIN 1mIap IMKipu pentuwiii porosie (man. 210. B). IIIkipa cyxa,
MPaKTUYHO 0e3 3ajI03, YKPUTA POrOBUMHU JYCKAMHU, MIUTKAMU a00 ILJIaCTUHKA-
MM — TOXiTHUMHK TOKPUBHOTO emiTesiro. Taki MOKpUBU 3aXUIMIAIOTh TBapUH
Bil MeXaHIUHUX YIITKOIKEHDb Ta 3aiiBUX BTPAT BOJIOTH, IO AY:Ke BaKJIUBE IJIA
icHyBaHHA B mocynuIuBuX ymoBax. II[ibHUM IMOKPUB 3aBaka€ POCTY ILIa3y-
HiB, TOMY BiH IIePiOAWYHO 3aMiHIOETHCS IIiJl UaCc JUHAHHAI.

©® HasaBHicTb Hip’sSAHOTO MOKPUBY € OAHiI€I0 3 HEOOXiMHUX yMOB MHOJILOTY B
nraxiB. Bin pobuts Tino mraxiB obriummm. Illxipa mraxiB, aK i penTwuiiii,
cyxa, mMaike mosbaBiieHa 3ao03 (mas. 211. A). Jluie Hag OCHOBOIO XBOCTa B
0araThboX BU/IB BiIKPUBAIOTHCA IPOTOKM KYIPUKOBOI 3aJI03U, KUPOMOMiOHM-
MU BUIIJIEHHSMM SKOI HTaxX® 3MalllyloTh mip’suuii mokpus. IIIkipa mraxis
YTBOPIOE pi3HOMAHITHI pOroBi moximmi: HaAA3b000K i miAmA3bOOOK, KirTi Ha
KiHIIAX IaJbIiB i POTOBi JTYCOUKHM, II0 BKPUBAIOTh HUKHIO YACTUHY HIrT, IIip’sa
(mam. 212, 1). Ilip’auauii mOKpuUB 3a3BUYall ABiui Ha piK 3MiHIOETHCA IIig uac
JUHAHHSA.

® VY ccaBIliB IIKipa JOCUTH elacTUUHA i Mae cKJIagHy OynoBy (mai. 211. B).
Y miii mobpe po3BHHEHI PisHi TMIIM 3aJ103: IIOTOBi, CalbHi, MOJOUYHI, maxydi.
IToToBi 3as03u BiKpPWBAOTHLCA Ha IMOBEPXHIO MIKipu i OepyTh yyacTh y pery-
JA1il TeMmepaTypHu Tijia Ta y BUBEJIEHHi 3 opradismy mpoaykKTiB oominy. TBa-
PUHU 3HMIKYIOTH TeMIIEpaTypy Tija IJISXOM BUIIaPOBYBAaHHSA IIOTY 3 IOBEPXHi
Tija, 0 Jae 3MOTy YHUKATH IleperpiBaHHA. BupineHHsa caapbHUX 3aJI03 3Ma-
IITye BOJIOCCS Ta IOBEPXHIO INMKipu, 3amobiraioun iXHHOMY 3HOIIYBAaHHIO Ta
HaMOKaHHIO.

BakauBa poJib y CHiJIKYBaHHI 0COOMH CBOTO BHUAY HAJEIKUTh BULIJIEHHIM
maxy4ymx 3aj103. 3a iIXHBOIO JOIOMOTOI TBAPUHU MiTATH CBOIO TEPUTOPii0, 3a
3alaxoM MaJiATa 3HAXOAATh 0aThbKiB a00 6AThbKM POSIIYKYIOTH CBOE IIOTOMCTBO.
MouJtouHi 3aJ1031 CAaMOK CCABITiB BUILIAIOTH MOJIOKO IJIA BUTONOBYBAHHS TUTUHYAT.

Man. 211. Cxema 6ypoBwu nokpueis ntaxis (A) i ccaBsuis (B): 1 — gepma (BnacHe Lwkipa); 2 — eni-
Tenin; 3 — nip’si; 4 — Bonoccs; 3ano3u: notosi (5) Ta canbHi (6)
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§35. MOKPVBW TIANA TBAPVH

Man. 212. Npuknagn noxigHux wkipu: 1 — HaaA3LOOOK i NiAA3LOOOK NTaxiB; 2 — KirTi Ha KiHUAX
nanbLiB ccaBuiB; 3 — pory Ha rorfoBi CCaBLiB

3a paxXyHOK eIIiTeJsiio IMKipu y cCaBI[iB yTBOPIOIOTHCSA Pi3Hi mMOXimgHi: BoJoC-
KU, Kirrti, HirTi, xomura, poru Torro (maj. 212, 2, 3). ¥V geaKux BUIIiB TBapUH
(i:xakiB, TUKOOpas3iB TOIIO) BOJOCCS MOKe BUAO3MiHIOBATHCH HAa TOJKH, IO
BUKOHYIOTH (DYHKI[i}0 3aXUCTy BiJ BOPOTiB.

ITix BiracHe MIKipolo € IIap KMPOBOI KIITKOBMHU. BiH HaliKpare po3BuHe-
HUU y MENIKAHI[iB BOAOWM (HAOPUKJIAJ, ¥ CUHBOTO KWTa HOTO TOBINA MOJKE
nepesuifyBatu 50 cm). JKup momomarae 36epiratu Temo tiza. Kpim Toro, Bim
JIETTIINH 3a BOAY, i TOMy moOpe PO3BUMHEHUH ITap MiAITKipHOI JKUPOBOI KJIIITKO-
BUHU 30iJbIITy€e TaaByYicTh Tisa. dKup, akuil 3amacaeTbca B MiAMIKipHiA Ku-
POBi#l KJIITKOBUHI, € TAKOK 3aIlacoOM ITOKWBHUX PEUOBUH i JKEPeJOM BOIU B

NABOPATOPHE AOCNIAXXEHHA

Oco06amBOCTI MOKPUBIB Tijia TBAPUH

O6nagHaHHA, MaTepianu Ta 06’eKTU QOCHIAXKEHHA: KOmnekuii nip’a TBapuH i nNycku
pub, onydana nrTaxie, ccaBLiB, KONeKLUii pakonogibHux; Bonori npenapatu pud, amdibin i
penTunin.

Xig po6oTtun

1. Po3rnsiHbTe NpeacTaBHUKIB pakonogibHMX, 3anponoHoBaHWX yvuTenem. Jocnigite
TBEPAICTb iIXHBOTO XiTMHOBOIO NMOKPUBY. SKe 3HaYEHHS TaKoro NoKpmBy?

2. Oocnigite Bonori npenapatn pub i Habopw nycku. Ak nycka po3TalloBaHa Ha LUKipi
prbun? HAke ii 3Ha4EHHA?

3. PosrngHete i focnigiTb 30BHILLHI NOKPYBY abw. Ake 3Ha4yeHHS Cnmay, LLO BKPMBAE LUKIpY?

4. PosrnsaHbTe | AoCNidiTe BONOri Npenapartn AwWipku 4n Byxa. Yum yTBOPEHUA NOKPUB
Tina nnasyHis? Aka ponb Nyco4oK Ha Tifi AWipKK i By>ka?

5. PosrnsHbTe onyaano ntaxa. 3BepHiTb yBary Ha Mip’stH1iA NOKPUB Ha Kpunax, Tynybi Ta
XBOCTi. [locnigiTe po3mileHHs nip’s Ha Tini. AKy ponb Bigirpae nip’st B XXutTi ntaxa?

6. PosrnaHbte onygano ccasus. [JocnigiTe MOro BONOCSAHWIA NMOKPUB Ha ryCTUHY, TBEp-
[iCTb, ryCTOTY. FlKa MNoro ponb Y XUTTi ccaBuiB?

/ Y3ArAnbHEHHA 3HAHb

30BHILLHIM LLApOM NOKPMBIB TBAPWH € MOKPUBHUIA eniTenin, ogHowapoBuin y 6es-
XpebeTHNX TBapuH Ta BaraTowapoBun Y XpebeTHUX. Y Kinb4acTux 4epBiB NOKPUB-
HWW eniTenin — Lie 30BHILLHIN LWap LWKIPHO-M'A30BOro Milllka, 40 CKragy sIKoro BXo-
O9Tb ABa LWapy M's13iB. Y UYNIEHUCTOHOIMMX MOKPUBHUIA eniTenivi 6epe y4acTb B yTBO-
PEeHHI KyTUKYnn. Y MOMOCKIB eniTenin MaHTii 6epe yvyacTb B YTBOPEHHI MyLUSI.
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@ YEMA B mouEcy xuTTeIs bHOCT TBAPUH
L

\/I'IOKpMBHwZ eniTenin xpebeTHNX TBapWH 3abe3nevye yTBOPEHHS Pi3HMX MNOXIAHUX:
nyckun (pnbwu), KirtTis, poroBux JNyCOYOK i WNTKIB (penTunii), nip’iH, Nyco4oK, Haa-
A3bobka Ta niga3bobka, KirTie (MTaxwu), BOMOCKWH, KirTiB, HirTiB, poriB, KONUT (ccaBsLi).

R
w.» [EPEBIPTE 3[10BYTI 3HAHHA

1. Aky ponb BigirpaloTe NOKPMBKU TBAPUH? 2. UMM XapakTepusytoTbCs NMOKPUBU MO-
nockis? 3. Lo cninbHoro Ta BigMiHHOro B GyAoBi MOKpuBIB amdibivi i penTunin?
4. Ynm xapaKkTepuasyoTbCs NOKPUBM CCaBLiB?

QO

.- OBIrOBOPITb Y TPYNAX

Aki 0coBNUBOCTI MOKPMBIB Pi3HUX FPyn TBAPUH?

ana AonnuTnnBuxX | KMITNMBUX

LLlo cninbHOro Ta BiAMIHHOIO B MOKPUBAX KiNb4acTUX YepBiB | YNEHUCTOHOTNX?
[MpounTante TekcT. 3a AONOMOroK A04ATKOBUX Skepen iHhopMmaLii po3wmpTe cBol
3HaHHS i3 3anponoOHOBaHO| TEMM.

AR TBAPUHU ITPUCTOCOBYIOTBCA
0 ARTUBHOTI'O SAXUCTY TA HAITAY

TBapuu y IpUpOIi 3aBKAU mifcTepirae medesmneka. Ile xmxaku abo KOHKY-
peHTHU 3a iRy, JIOAWHA, KA [OJI0E HAa TBapMH. ToMy B TBapuMH (hOPMYIOTHCA
pisHi cmocob6u macmBHOTO ab0 aKTUBHOTO 3aXUCTy. BogHOUaC y XMIKUX TBAPUH
YTBOPIOIOTHCS OCKOHAJII MeXaHi3MU IOJIIOBaHHS, TPU3HAUEHI I YIOBJIEHHSA
3m00uui Ta momosaHHA ii omopy.

Posrnsasemo neAaKi mpucTocyBaHHA TBapUWH [JIA MacUBHOro 3axucry. Hacam-
mepen Bim HeOes3meKU MOYKHA CXOBATHCS B HipKYy (MHUIIOMOAiIOHI rpusyHM) abo
3aXMCHY MyILI0 (3Ka0ypHHUIlA, cTaBKOBUK). MosKkHa cratu HemoMmiTHuM. Ha
MasioHKY 213, 1 300paskeHo TPOIIiUHOro MeTeanKa KajaiMmy. BepxHs IToBepXHsA
#oro xpui 3abapBiieHa ICKPaBO, ajle, CKJIABIIY KPUJa, METEJINK HATraJye JUCTOK.
Ha HmkHINT TOBEpXHI KPUJI MOKHA HABITH MOOAUNTH CBOEPIAHI «KUJIKM JINCT-

Man. 213. TNpuknagn 3axucHoro 3abapBrneHHs Ta MoBefdiHKM TBapuH: 1 — MeTenuk kanima 3i

CKNafeHUMM Kpunammn Haragye Cyxui NNCTOK; 2 — MEeTENUK YepBOHa OpAeHCbKa CTpivka 3 pos-

npaeneHvmu (a) Ta cknageHumu (6) kpunamu; 3 — ryciHb 6epe3oBoro M'sigyHa Habysae nosu, y

SIKI Haragye rinoyky; 3axucHi cMyrn Ha Tini 3ebpu (4) Ta pivykoBoro okyHs (5) pobnaTb ix Hemno-
MITHUMW Ha TN POCIIMHHOCTI
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K TBAPVHW MPUCTOCOBYIOTBCY AO AKTMBHOTO 3AXUCTY TA HATIAAY

Man. 214 A. Mpuknagn 3actepexHoro 3abapBrneHHsA: 1 — oca; 2 — XyK COHe4ko; 3 — konopaga-
Cbkuin XyK. b. 3abapsreHHa Myxu-gatopyanku — npyuknag Mimikpii

ka». IlogibHe 3axuche 3a6apéneHHs KPUJI y HIiYHOTO MeTeJIWKa — UYEePBOHOL
opaeHCbKOl cTpiukm (maJs. 213, 2). I'yciup miumoro merenmka — 0epe3oBOr0
m’saayHa — v pasi Hebes3meKu 3aBMHUpPAaE i Haraaye riiky pocaunu (maa. 213, 3).

Ha mamroury 213, 4, 5 300pakeHo 3e0py Ta PiuYKOBOTO OKYHsS. ¥ IIUX TBa-
PUH y3I0BXK Tijla TPOXOAATH TeMHI cmyru. Ile mie onmH mpUKJIAL 3aXUCHOTO
3abapBieHHA. Taki KOHTpacTHI CMyru MOPYIIYIOTH CUOPUNHATTA XWIKAKOM
KOHTYPiB Tiza 3400uui # po6aaTh i1 HETIOMiTHOIO HA TJIi POCIMHHOCTI.

® AKTHMBHO 3aXHMIIAIOTHCA BiJ BOPOTiB TBapWHU 3a LOIIOMOTOIO OCOOJIMBOC-
Tell OymoBu mOKpuBiB Tinma. Tak, IXKaku Ta IMKOOpasy MaiOTh MOXimHI MIKipu
Y BUTJIALL TOCTPUX TOJIOK.

IIpuragatiTe sickpaBe 3a0apBJIeHHSA OC, IIIEPIITHIB, JKYKa COHEUKA, KOJopa-
cbKoTO JKyKa (Masn. 214. A). Ocu i 1IepirIHi MaloTh OTPYHHI 3a71031; T€MOJTiM-
da KyKa cOHeUKa ¥ KOJIOPAAChKOIO JKyKa OTPyHHA OJdA iHIMX TBapuH. TOXK
Taki TBapmHU, MalOUM JACKpaBe 3acmepelcHe 3a0ap6éieHHA, HiOU Imomepersxa-
IOTH CBOIX MOJKJIMBHX BOPOTiB — Hac Kpaime He uinatu! OTpyiiHi peuoBunmu, gk
BU 3HAETE, BUMLIAIOTH 3aJI03U IMKipU IIJIAMUCTOI cajlaMaHIPU.

OTpyiiHUM TBapuHaM, a TAKOXK TBapWHAM, V¥ SKUX HasIBHI TOCKOHAJI 3aco-
01 3aXUCTy, YacTO IpUTaMaHHA nonepedrysanrvua nogedinka. Kobpa B pasi
HebesmeKyu HaOyBae xapaKTepHOI II03MU: y cTaHi 30ymKeHHA I 3Mig migHiMae
HaJ I'DYHTOM IIePeJHIO0 YaCTUHY Tijla ¥ PO3MIMPIOE IMIUMHY Horo yactTuny. Ta-
PaHTYJI, 3aXUIIAIOUNCh, IIiTHIMAae HaJ TiJIOM mepeaHIO mapy Hir Ta pO3BOAUTH
y Ooku xejimepu. ¥ TaKHUH cocib TBAPUHU MOMEPEeIKal0Th BOPOTiB IIpo Hebes-
meKy KOHTAKTiB 3 HUMM.

MoskHa «IPUKUHYTHUCA» OTPYHHOIO TBAPUHOIO, ITO0 HE Uimaaum XUKaKU.
Hanpuraan, sickpaBo 3abapieHi myxwu-gsopuanxu (maja. 214. B) 3o0BHI Ha-
ragyioTh OC, IO MAalOTh OTPYHHI 3a/103u Ta Kajgo. Take ABUINe HACTiTYBaHHA
3a0apB/IeHHS OJHUX BHUOIB IHIIUMU Mae
Ha3BY Mmimikpisa.

ITikaBuii cmocib ayia BigJIAKYBaHHA BO-
pOTiB BUKOPHCTOBYIOTh KyKH-00MOapIupu
(man. 215). BoHu BUCTPiNOIOTH iTKOIO pi-
IWHOIO, SKa HeMOB CHapsAMd 3 MiHiaTHOPHOI
rapMaTy BUJIITA€ i3 uepeBIA KyKa I Iie-
PETBOPIOETHCA HAa JUMOBUH KJIYOOUOK.
YV uepeBmi mMumx KYKiB € ABi 3asio3w, IO

i ! Man. 215. Xyk-6ombapavp BuUCTpintoe
CIIOJIYYAIOTHCA MiK coboro. ¥ pasi HeOes- iaky pianHy
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Man. 216. MMpucTtocyBaHHSA A0 aKTMBHOrO Hanady: 1 — MiyHi ikna y BOBKIB; 2 — raykyBaTi A3b00 i
Kirti opna; 3 — oTpyiHi 3ybu 3mii (GornosHimb nepenik, ckopucmaswucsi do0amkosumu Oxxepe-
namu iHgbopmauii)

HeKU PeYOBMHU IIUX 3aJI03 3MiIIyIOThCA, i yTBOpeHa rapsdua maca (ii Temmepa-
Typa carae po +100 °C) Bubyxae 3 'yUHUM TPICKOM Ta 3 YTBOPEHHAM IIKOTO
IVMY, BiIJIAKYIOUYU BOPOTiB.

IamuMy aKTUBHMMEM cmocobaMu 3axXWHCTy Bil XMMKaKiB € 3JaTHICTH OO
MIBUAKOTrO 0iry (KOOUTHI TBapMHM), a TAKOXK IPymoBuUii crocib xkuTtsa. TBapu-
HaM, fAKi JKUBYTb TabyHaMu, 3rpasMM TOIIO, JIErIle HOMITUTH XUXKaKiB Ta
natu iM crijnbHY e(eKTUBHY Bifcid.

® J[y1a aKkTUBHOTO HaANaJay TBAPUHU TAKOXK BUKOPUCTOBYIOTH ITPUCTOCYBAHHS
1o MIBUAKOTO 0iry (remapj), KOJIEeKTUBHE IOJIIOBaHHA 3rpadMu (BOBKH), eJIeK-
TpUYHi opranu (eJEeKTPUYHUN CKaT), rocTpi Kirri (opeJr), 3you (TuUrp), oTpyiHi
peuoBuHU (Mas. 216). Tak, Ha HIyHAJBIAX KUIITKOBOIIOPOKHUHHUX € YKaJKi
giaiTuau. Oniku rigpu HebesdmeuHi qyis aApiOHMX 0e3XpebeTHUX TBapPUH, JUUU-
HOK i manbkiB pub. IlaByKu 3a IDOIIOMOIOIO0 XeJIiliep BBOAATH OTPYTY B TiJjIo
3mo0uui paszom 3 TpaBHUMU cokamu. OTpyTa cayrye im i AJjid 3aXUCTy BiJ BO-
poriB. ¥ miepIiHiB oTpyiiHi 3a703u OB’ sI3aHi 3 KajaoM, IKe CTAHOBUTH COOOI0
BUAO3MiHeHUI SHIleKJam. 3a HOoro JOIOMOT0I KOMaXM Hapaji3yloTh 3700mdu
a00 3axXUIIAOTHCA.

3Mmii BOMBaOTh 3700MY 3a JOIIOMOT'0OI0 OTPYTH, AKa BUPOOJIAETHLCA BUIO3Mi-
HEHUMU CIUHHUMU 3a03aMu. 1[10 OTpyTy BOHU BBOAATH 3a JOIIOMOTO BUIOB-
JKeHUX, TOCTPUX i 3arHyTUX HasaJ OTPYHHUX 3y0iB, PO3TAIIOBAHUX Ha BEPXHiX
miesenax (maj. 216, 3). Taki 3you maroTh OOPO3HY Ha MepenHiill MoBepxHi abo
BHYTPIIIHINA KaHaJ, SKUMU OTPYyTa HAAXOAUTL Yy pPady B Tiji 3mo0mui.

Om:xe, y mpolieci eBojiorii y TBapuH BUPOOMJMCA PisHI HIpUCTOCYBaHHSA
I 3aXUCTy ¥ Hamamy. IlpucTocyBaHHAMU IJIA 3aXUCTY CJHYTYIOTH 3aXUCHE i
3acTepeskHe 3a0apBJeHHs Ii IIOIepelKyBaJjibHA IIOBEIiHKAa, MiMiKpis. Bararo
BUIiB BUKOPUCTOBYE OTPYTY IJA 3aXWCTy U HAIamy.

N4 AONMUTNNUBUX | KMITIIUBUX

Myxa-g3topyanka 3a cBoiM 3abapBreHHsM Haragye ocy. CnpobynTe NOACHUTH, SIK
MOrfna BMHUKHYTY Taka nogibHicTb y npoueci eBontoLii 060X BUAIB UUX TBApUH.

d
>J  IBOPYE 3ABOAHHA

Migrotynte MiHi-npoekT Ha Temy «MaWCTepHiCTb MacKyBaHHA» Ta MNpe3eHTynTe
NOro OgHOKMNAaCHUKaM.
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§36. HEPBOBA CUCTEMA, TI BHAYEHHSI | PO3BITOK Y PI3HX TBAPUH

§36. HEPBOBA CHUCTEMA, Il 3BHAYEHHS
I POBBUTOR ¥ PISHUX TBAPUH

MpurapanTe, WO Take HENPOH. Aki PyHKLiT HepBOBOI cuctemmn?

HepBoBa cucrema € ofHi€0 3 HAWBAKJIUBIIIINX CUCTEM
TBAaPUHHOTO Opramiamy, 60 Kepye BciMma IIpoiiecaMu, IO
BifOyBalOThCA B HbOMY. 3aBASKM HEPBOBill cucTeMi TBa-
PUHU 37aTHI IIBUAKO pearyBaTu Ha 3MiHU, sSKi BimOyBa-
IOTBCS Y 30BHIIITHBOMY CEPENOBUIITI TA B CAMOMY OpraHismi.

KnitTram HepBOBOI cucTeMu — HellpOHU — 3IATHI CIIPUA-
mMaTtu iH(opMaIliio, mepeTBOPOBATH Ii HA eJEeKTPUYHI
curHau (HepBOBUM iMITyJabc) i IIepemaBaTu iHITUM KJIi-
TuHaM. HelipoHM CKJamaroThCda 3 Tijia KJIITHHMW Ta Bin-
pocTtkiB (Man. 217). 3asBuuaii BOHH MalOTh BiIpocTKuU
nBox TumiB. OgHI 3 HUX KOPOTKi ¥ posrany:KeHi, HUMU
HEPBOBI iMIIyJIbcH IPAMYIOTH [0 Tijla HEHPOHA, X MOXKe
O0ytu mexinbka. Ile uyrausi BigpocTKu. € e oguH mo-
BI'UH BiIPOCTOK, posraay:keHu# Ha KiHii. Hum HepBOBi
iMITyJIbCH TIPAMYIOTH Bif Tija HelipoHa g0 immmux meiipo- Marn. 217. Bynosa Heit-
HiB, M A30BUX, 3aJT03UCTUX KJITHH TOIO. JLl0BTi HEepBOBi 20Ha:|<1o;ojﬂp:i;;£1?<:5
BiZpoCcTKH, OTOUeHi 000JIOHKOI0, HA3UBAIOTH Hepeamu. 3 — noBruit BiJJ,pOCTOK;

Iia migapHOCTI HEPBOBOI CHUCTEMM XapaKTepHi Taki 4 — Tino KNiTUHM
BJIACTUBOCTI, AK 30y0ausicmv i npogionicmo.

36ydnusicmev — 3maTHICTH OPraHisaMiB cnpuiiMaTy 3MiHM 30BHIIITHBOTO Ta
BHYTPIITHBOTO CEPENOBUINA Ta BiAMOBiZaTH HA HUX.

IIposionicmey — 3maTHiCTH HEPBOBOI Ta M’A30BOI TKAHWHU IIPOBOAUTH 30Y-

IXKEHHA OO0 PiBHUX YacTUH OpraHismy.

AKI TUIIX HEPBOBUX CUCTEM XAPAKTEPHI [IJId BESXPEBETHNX
TBAPVH? ® KUNIKOBOIIOPO:KHUHHUM IIPDUTAMaHHA OUQY3HA Hep808a cucmemna
(man. 218, 1). Haiimpocrime BoHa moOyZoBaHA B IIOJIIMiB. IXHi HepBOBi KiiTh-
HU, 3’€IHYIOUYNCH BiIPOCTKAMM, YTBOPIOIOTH HEPBOBE ILJIETUBO. 3a CUJIBHOTO 30Y-
IKeHHs TiJIo moJIilia 3JaTHe CKOPOUYYyBaTUCh.

YV Menys HepBOBa cuCTeMAa YCKJAIHIOETHCA BHACJIMOK PYXJIHUBOTO CIIOCOOY
KuTTA. OKpiM Iudy3HOTrOo IJIETHBA, II0 KPaio A3BOHA PO3TAIllOBaHE OJHE UM IBa
HEepBOBi KiabIla 3 HeHPOHiB Ta IXHiX BigpocTKiB. BoHu inHepByoTh M’ s30Bi BO-
JIOKHA Ta OPraHu YyTTsA: PiBHOBAru Ta 30py.

¥ KinpuacTUX 4epBiB, UIEHNCTOHOTUX i MOJIIOCKIB HEPBOBA CHUCTeMa 8Y3./1064.
Bona moginsgeTbesa Ha IeHTPaIbHY Ta nepudepruyHy. Bijblia yacTuHa HEHPOHiB
IeHTPAJIbHOI HEePBOBOI crcTeM!U 3i0pama B HEPBOBi BY3Ju — zaH2/lil.

® V kiJbyacTUX YepBiB M0 CKJIAAY IEHTPAJIbHOI HEPBOBOI CUCTEMU BXOAATH
TOJIOBHUII MO30OK i UepeBHUII HePBOBUII JIAHITIOMKOK (MaJs. 218, 2). 'osoBHUII
MO30K CKJIQIAETHhCSA 3 TPHhOX BiAmiiiB: IepegHbOTO, CEPEIHHLOTO Ta 3aJHBOTO.
YepeBHU HEePBOBUI JIAHIIOMKOK iHHEPBYe M’ 3K IIKipPHO-M’ s30BOr0 MiIlIKa Ta
BHYTPIiIIIHI opraxu.

® YV roJ0oBHOMY MO3KY WIEHHCTOHOTUX 3-IIOMi)K TPHOX BiAmiiiB HalicK.Jasz-
HiIITo0 OYZ0BOI0 XapaKTepPU3yeThCA IePeaHiil, Skl BUKOHYE (PYHKIII BUIIOro
KOOPAUHYIOUOro IeHTPYy. BiH BiAgmoBimae 3a ckaamHi (popMuy moBegiHKU.
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I

YEPEBHUN TFOMNOBHWUIA MO3OK
HEPBOBUNA

Man. 218. Tunu 6ynoBK HepBOBOi cucteMun 6e3xpebeTHux: 1 — Andy3Ha KULLKOBOMOPOXKHUHHMX
(rigpw); 2 — By3noBa kinb4acTunx YepBiB (2) i yneHucToHorux (3); 4 — po3kMaaHo-By3roBa MOsocka

® Y 6inbITocTi MOJIOCKIB Ha HEPBOBUX CTOBOYypPax YTBOPIOETHCA KiJbKa
map TaHrjgiiB, MoB’s3aHUX MisK cobofo. TaKkwuii TUII HEPBOBOI cUCTeMHU Ha3WBa-
I0Th po3kudarno-ey3nrosum (man. 218, 3). Haiibinpm npumituBHUM BapiaHT Ii
Oy/IOBU CIIOCTEPIraeMo y ABOCTYJIKOBUX MOJIOCKIB, IKi BeAyTh IPUKPIiIIeHNIHA
CIIoCi0 KUTTsI. ¥ TOJOBOHOTUX YTBOPIOETHCS CKJAMHUN I'OJOBHUII MO30OK. Bim
OTOUYEHUM XPSAIIOBOIO0 TOJOBHOIO KAIICyJ0I0, AKa HaraJaye uepen XpebeTHUX
TBApUH. ¥ HHBOMY BUILIAIOTH OKPEMi 30HM, SKi BiAIIOBimaroTh 3a MeBHI THUIIN
PYXOBUX pPeakIliil, cKkaamHi (popMHU IIOBEIiHKM, IIaM’ sITh TOIIIO.

SIKI OCOBJIMBOCTI BYJIOBU HEPBOBOI CUCTEMUM B XPEBETHMX
TBAPUH? [na xpebeTHUX TBAPUH XapaKTepHA mpydyacma Hepeosa cucmema
(man. 219). IlenTpanbHa HepPBOBa CUCTEMAa IIPEICTABI€HA HEPBOBOIO TPYOKOIO —
COMHHUM Ta TOJIOBHMM MO3KOM, a mepudepudyHa — HepBaMH, II[0 Big HUX Bif-
XOAATh. ['OJIOBHUIM MO30K XpeOeTHUX TBAPWH CKJAJa€ThCA 3 TAKUX YACTUH:
JIIOBracToro, 3aJHLOT0, CEPEeIHBOTO, MPOMIKHOTO Ta IepeIHbBOT0, a00 KiHIleBO-
ro (man. 220). /[ogzacmuil m030K MeXKye€ 3i CHUHHUM, YV HbOMY PO3TaIllOBaHi
pisHi HEpPBOBi IEHTPU, AKi PEryJIOIOTH IMPOIECU KUTTEAIAIBHOCTI: TUXaHHSI,
cepIeBy AifAJbHIiCTh, KOBTAHHS TOIIO.

3a moBracTUM MO3KOM po3TaIioBaHui 3adniil. CKIaJ0BOIO 1OT0 YACTHUHOIO
€ Mo03040K (3HaAAiTHL #oro ma Mmaj. 220), axuili pasoM 3 IepemHiM MO3KOM
BimoBizmae 3a ysrojskeHicTh pyxiB. Jlaji posramoBauuii cepeqHiil Mo30oK. o
HBOTO HAAXOISATHL CUTHAJIMW Big 6GaraTbox
oprauiB uyrra. CepenHiii MO30K pasoM i3
MPOMiKHUM, MOBTracTUM Ta CIUHHUM pe-
I'yJII0€ PiBHOMAHITHI IIpoIlecu KUTTEI-
AJBHOCTI.

ITpomincHuil MO30K CIIOJIyUaE MiK COOOIO
cepenmHill i mepemHiWl Bigmiam TOJIOBHOTO
MO3Ky. ¥ HBOMY pOS3TaIlIOBaHi 0co0JmBi
KJITUHU, SKi BUPOOJSIOTh PEYOBUHU, IO
PETYJIIOIOTHL IIPOIECH  KUTTENIATBHOCTI
Man. 219. BynoBa HEpPBOBOI CUCTEMM XOp- T.BapHH.' [Tepednii, a.60 Kinyesul, Jl'¢0301-{,'
[0BUX TBapUH (Tpy6uactoro Tuny): 1 — BIATIOBizae 3a crcna/:mlu(bopmn NOBEIHKH,

rOMNOBHUIA MO30K; 2 — CIIUMHHUI MO30K Y HbOMY PO3TaIlllOBaHMU HIOXOBHM IEHTP.
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§36. HEPBOBA CUCTEMA, 1l 3HAYEHHS | PO3BUTOK Y PI3HX TBAPUH

Man. 220. Cxema 6ynoBM ronioBHOro Mo3ky XxpebeTHux TapuH: A. Pubu. b. Amdi6ii. B. Pentunii.
I Mraxa. [. CcaBusa. YacTuHM Mo3Ky: 1 — 4OBracTuin; 2 — MO3040K; 3 — cepeHin; 4 — nepeaHin,
abo KiHueBuUIn

ITopiBHsATIMO OyTOBY I'OJIOBHOTO MO3KY PiBHMX XOPA0oBUX TBapuH (Maju. 220).
fx Bu GaumTe, B amibiii mopiBHAHO 3 pubamMu Kpallle pO3BUHEHUN IepemaHii
MO30K. ¥ HHUX OCOOJMBO PO3BMHEHI MiBKYJi, AKi BiAgmoBimaioTh 3a cKJamHi
(opMu moBemiHKU. ¥ pPenTHIdiil MiBKYJIi TOJOBHOTO MO3KY BKPUTi cipow pevo-
8UHOI0 — CYKYITHICTIO TiJl MiJIbIIOHIB HEpBOBUX KJiTuH. I]s1 peuoBuHa hopmye
KOpYy niéKyJab TOJOBHOTO MO3KY. ¥ penTUJifi BoHa riajgeHbKa. Mo304ok y
penTuiiii po3BMHEHUN mobOpe, IO BU3HAUAETHCA HEOOXimHicTIO KoopauHAaIlil
CKJIAOHUX PYXiB.

TosmoBHMIT MO30K mTaxiB Mae OinbIni posmipu, Hixk y pentmiiit. IliBrymi
mepesHbOro MO3KY BKPHUTI Cipoio peuoBmHOIO. [JoOpe poO3BUHEHUI i MO3OYOK.
¥V ccaBuiB royioBHUII MO30K Mae Ie Oinbimuii 06’eM. [JoOpe po3BumHEeHa Kopa
TiBKYJIb ITepeqHbOoro Mo3Ky. Tak, y BOBKiB Maca IiBKYyJIb IIEPEJHHOTO MO3KY
10 BiJHOIIIEHHIO 1O MacH yChOro MO3KY cTaHOBUTL 70 %, a y meabpiuis — 75 %.
¥ baraThbox BUAIB KOpa BKPHUTA UMCJIEHHUMU OOpPO3HAMMU Ta 3BUBUHAMH, AKi
301JIBIITYIOTH iI TOBEPXHIO.

Omxe, 1[0 BUIUII pPiBeHb PO3BUTKY TBApPWHM, TO CKJAAHIiIIa ii HepBOoBa
cucreMa (30KpemMa, rOJIOBHUI MO30K).

/ Y3ArANbHEHHA 3HAHb

BinbLocTi 6araTokniTUHHNX TBApUH NpUTaMaHHa HEPBOBa CUCTEMA, OCHOBY KO
CKMnagalTb HEPBOBI KIITUHU — HEMPOHWU. CKyMYEHHsT HEMPOHIB (DOPMYIOTb HEPBOBI
BY3MnM — raHrmii, a ixHi JOBri BiAPOCTKN — HEPBW.
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@TEMH 3

Y BaraTbox TBapWH (3@ BUHATKOM KMLLKOBOMOPOXHNHHKX) HEPBOBA cMCTEMa Mo-
OiNseTbCA Ha LieHTpanbHy (Y XpebeTHUX TBapUH — Lie FTONTOBHUI | CIMHHMIA MO30K) Ta
nepudepunyHy (HepBwU, SKi BiAXOAATb Bif LIEHTPanbHOI HEPBOBOI CUCTEMM).

3anexHo Big ocobnuBocTen OyAoBWM BUAINSANTb Taki TUMW HEPBOBOI CUCTEMMU:
Ony3Hy (KMLLKOBOMOPOXHMHHI), By3MnoByY (Kifib4acTi YepBU, YNEHUCTOHOTI, MOMOC-
Kn) Ta TpybyacTty (xopgosi).

CknagHictb 6y10BM HEPBOBOI CUCTEMM MOB’siI3aHa 3i CMOCOOOM XUTTS TBAPUH:
y TBapVH, SKi Be4yTb akTUBHMWI CMOCIO XUTTS, HEPBOBa CUCTEMA CKNafHilla, HiX Yy
TUX, SKi BEAYTb NPUKPINNeHnA, Manopyxnnsum Yv napasmMTUYHUIN Cnocib XnUTTS.

w.» [EPEBIPTE 3[10BYTI 3HAHHA

1. Wo Take HepBoBa cuctema? Aki i pyHKUiT? 2. Aki ocobnusocTi 6yaoBu Henpo-
HiB? 3. LLlo Ha3mBalTb HepBamn? 4. LLlo BigHOCATb A0 LeHTpanbHOI Ta nepude-
PUYHOi HepBOBOI cuctemMn? 5. Aki TMNM HEPBOBUX CUCTEM MpUTamaHHi 6e3xpe-
6eTHUM TBapuHam? 6. Aki ocobnmBocTi BygoBM HEPBOBOI cucTeMn xpebeTHux
TBapuH?

SI®)

-. OBIrOBOPITb Y 'PYMNAX

Cxapaktepusynte Tunn HepBoBMX cuctem y 6e3xpebeTHux TBapuH (I rpyna) Ta
ycknagHeHHsi B OyJ0Bi ronoBHOro Mo3ky y xpebeTtHux TBapwH (Il rpyna).

ana gonuTnmBux | KMITIIMBUX

Y1M MOXXHa MOSACHUTY CKMaAHILLUN PO3BUTOK HEPBOBOI CUCTEMMU B FONIOBOHOMMX MO-
MOCKIB MOPIBHSHO i3 YepEBOHOMMMM Ta ABOCTYNIKOBUMU?

NMPAKTNYHA POBOTA 6

Tema: MNopiBHSIHHSI OyA0BK rONIOBHOTO MO3KY XpeOEeTHNX TBApUH

Merta: po3rnsHyTU 0cobnmMBOCTI BYL0BM rONOBHOIO MO3KY XpeDETHMX TBapuH, 3'sicyBaTh
0CcobnMBOCTI MOro opraHisauii Ta ycknagHeHb 0ygosu.

O6nagHaHHsA, MaTepianu Ta 06’eKTU QOCHIAXKEHHA: MY FONOBHOMO MO3Ky XpebeT-
HWX TBapWH, MartoHKN rONTIOBHOMO MO3KY pyb, 3eMHOBOAHMX, NNasyHiB, NTaxis, ccaBLiB.

Xig po6oTtun

1. Po3rnsHbTe Mynsi ronoBHOro Mo3ky punb. 3Hangitb nepegHin, NPOMiXKHUA cepeaHin,
[OBracTui, MO30K i MO3040K. [opiBHANTE po3mip, 06’eM NepeaHboro Mo3ky pub 3 iHWKMHK
Bigainamu.

2. Po3rnsHbTe Mynsx ronoBHOro Mo3ky xabuv. 3Hangite yci noro yactuHu. lopiBHAWTe
CTYNiHb PO3BUTKY YaCTUH MO3KY abu i pudu.

3. Po3rngHbTe Mynsik ronoBHOrO MO3Ky ALLipkU. 3HanaiTe ycCi Koro YactuHu. MNopiBHAWTe
CTYMiHb PO3BUTKY YaCTWH MO3KY SLLiPKM i )abu.

4. Po3rnsiHsTe MYrshK rofloBHOrO MO3Ky nTaxa. 3HangiTe yci noro yactuHu. NMopisHanTe
CTYNiHb PO3BUTKY YaCTUH MO3KY NnTaxa i ALipKu.

5. Po3rnsHeTe Mynsik rofloBHOro Mo3Ky cobaku. 3BepHiTb yBary Ha niBkyni nepeaHbLoro
MO3KY, LLIO HaKpMBatoTb YCi iHLLi YaCTUHN MO3KY 1 YTBOPIOKOTb 3BMBUHW 1 BOPO3HWM Cipoi pe-
YOBMHW. 3334y 3HAWAITb MO30YOK | JOBraCcTUn MO3OK, a SIKLLO MEPEBEPHYTU MYNSX, BUAHO
NPOMDDKHUI Ta cepeHii MO3OK.

6. 3pobiTb BUCHOBKM OO0 YyCKNagHeHHs OyqoBM MO3KY BignoBigHO 4O CKNagHOCTI no-
BefiHKM TBapuHU.
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§37. OPTAH YYTT9 TBAPUH

§37. OPTAHU YYTTA TBAPUH

MpurapanTe, WO Take HEPBOBUI iMMNYNbC. AKi € YAHHUKM HaBKONMMULLHBLOrO cepeoBuLa’?
LLlo Take exonokauisa?

Ha opranism TBapuH MOCTi#iHO AifOTH PiBHOMAHITHI YMHHUKYN HABKOJIUIITHBO-
ro cepegoBuiria (CBiTII0, 3BYKHU, TUCK, 3allaX¥, TeMIIEpaTypa, BOJOTICTD Ta iHIIi).
Bognouac ycepenmui opranismy BimOyBatoThcs pisHOMaHiTHI Ximiuni Ta ¢isio-
JIOTiuHi mpollecu, AKi BILIMBAIOTH HA MOT0 CTAH. YCi IIi YMHHUKKM HA3WBAIOTh
nodpa3nukamu. PisHOMaHiTHI mOAPa3HUKY 30BHIITHBOTO Ta BHYTPIIIHLOTO Ce-
penoBUIla B OpraHismi cupuiiMaioTh peyenmopu. 3a3Buuaii 1e 3aKiHUeHHA yT-
JUBUX HEPBOBUX BOJIOKOH abo0 crelfiajisoBaHi KJaiTuHU. BOHU I1epeTBOPIOIOTH
CUPUHUHATI MOAPA3HMKY HA HEPBOBI iMIIyabcu, sIKi Bif pemenTopiB masi mepenpa-
IOThCA [0 BiAMIOBiAHMX HEPBOBUX IIEHTPiB.

PemenTopu pearyioTh Ha BCi BaKJIMBi IJId OpraHiaMy IIOApasHUKH.

Peaxiito opramisamy y BiAmoBigp Ha IIOApPas3HEHH:, IO BigOyBaeThCs 3a
ydJacTi HepBOBOI cucTeMm, HA3UBAIOTh pedrexcom. 3a OIOMOToi0 pedeKciB
OpraHi3M TBapuWHMU AysKe IIMIBUIKO pearye Ha BiAMOBiAHI 3MiHM 30BHIIITHBOTO YU
BHYTPIIITHBOTO CEPeIOBUIIA.

OzHaltoMUMOCS 3 TPOABAMU IIOIPA3JIUBOCTI yV TBAPUH, BUKOHABIIIN TaKi 0-

CIim)KeHHd.

1. MNoknagiTe XXMBOro AOLLOBOrO YepB’ska Ha apkylwl nanepy. [MiHUeToM TOpPKHITbCA 0
Noro Tina, Aocnigite penekTopHy peakuito Ha AOTUK.

2. CnpsimyinTe 3a 4ONOMOrO A3epKanbLs NPOMiHb CBITMa Ha Tino Yyeps’ska. Yn 3MiHuB-
Cs1 Moro pyx?

3. 3a HasiBHOCTI akBapiyma MOXHa JOChiauTu peakuii pub Ha CBIiTNO, MOCTYKyBaHHA No
CTiHUi akBapiyma, kopMm. Matoun yepenaxy, MOXHa AOoCnignTu il peakuii Ha KopM, nepeLLKo-
Ay nig vac ii pyxy, NOCTYKyBaHHSA N0 NaHUMpPY TOLLO. 3 MOPCHKOK CBMHKOKO MOXHA NPOBECTU
[OCMIOKEHHS LOAO roayBaHHSA PisHUMKU KOpMamMu — iCTIBHMMM Ta HEICTIBHUMU, peakuito Ha
«COHAYHUN 3a4YMK», HA JOTUK TOLLIO.

Pementopu MOoKyTH OyTH pO3TaIllOBAHI MOOJMHOKO B IIEBHUX TKAHMHAX
Tijla TBapUHU a00 BXOJUTH OO CKJIAAy CIeIia/lisoBaHUX OPraHiB UyTTs: 30pPY,
CIyXy, piBHOBaru, HIOXy, CMaKy, TOTUKY TOIIO.

SAKI OPTAHU YVTTA € ¥ BESXPEBETHMX TBAPUH? ® ¥V menys €
opranmu piBHOBaru ta 30py. Opranu piBHOBarum MamwTh BUTJIAL MiXypIfa, yce-
peIuHi SKOTO pO3TAIllOBaHi KPUCTAJWUKHN Heopra-
HiuHoi peuoBunm (mana. 221). Crimkm wmixypia
BKPUTiI HEPBOBUMM KJITMHAMU i3 UYTIMBUMU BO-
agockamu. Koam mojoKeHHA Tijia Memy3w 3MiHIO-
€ThCA, KPUCTAJIUKU IIOIPA3HIOIOTh UYTJUBiI BOJOC-
KM HEPBOBUX KJITUH, 30yAKEeHHA IepPeNacTbCAd B
HepBOBe Kinbile. OpraHm 30py — OYi — YacTo poa-
MmimreHi 0isdg ocHOB mIymajienb. BoHu pearymoTh Ha
iHTEHCUBHICTb OCBiTJIEeHHs, aje He CIOPUIMalTh
¢dopmy mpemMeTiB.

® VY kimpuacTux 4epBiB 0araTo penenTopiB po3ra-  Man. 221. OpraH piBHOBarm
moBaHo B IKipi. Hampuknaazn, y goimoBux 4eps’akiB — Meaysu: 1 — Heps; 2 — kpuc-
creriaizoBaHi opraEm uyTTA BifcyTHI i came pererr-  T@/MKM HEOPTaHI4HOL pedo-

o iy 5A6EAMETVION ¢ . i sHOMAHL BUHU; 3 — KNITUHW i3 YyTnu-
TOPU IIKipu IIeYyIOTh CHPUNHATTSA PI3HOMAHIT- BUMM BOMNOCKaMU
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@ TEMA B TPOLUECH XKUTTEAISALHOCT! TBAPUH

Man. 222. OpraHu 4yTTst YUneHucToHorux: A — npocTi ovi naeyka (1) i cknagHi o4i paka-6oromona
(0o TxHbOro cknagy BxoAuTb HGaraTo NPOCTMX OYEN; 4O TOrO 3K BOHWU PO3AiNeHi Ha TPU YacTUHM,
KOXXHa 3 SKNX PYHKLIOHY€E He3anexHo, (2)); b — nipyacTi Bycuku camus HiYHOro metenvka

HUX TIOAPA3HUKIB. ¥ 6araTomeTHHKOBUX UEePBiB opraHaMu JOTHUKY Ta XiMiuyHOTO
YyTTs CAYTI'yIOTh BycuKu. Maiiyke Bci OaraTollleTHHKOBI 4epBM MaiOTh OUi PisHOI
ckJyamuocTi. Ile mepeBasKHO CKYIUEHHA CBITJIOUYTIUBUX KJIiTHH. BoHu cupuiima-
IOTh 3MiHY OCBIiTJIEHHS, JOIIOMAral0uy TBAPUHI XOBATHCSA B pasi HEOE3IIeKU.

® V GifbITOCTI YWIEHHCTOHOTHX T0Ope PO3BUHEHI OopraHu 30py, AOTUKY, Xi-
MIiYHOT'O UyTTs, CIYyXy, piBHOBarm ta Oarato iHmmx. Mu BKe 3ragyBaju, IO
0UYi YJIEHMCTOHOTUX OyBaiOTh ABOX TUIiB (Mas. 222. A). Ilpocti oui MaioTh onHY
JiH3y, a cKJIagHi, abo (paceTKoBi, YTBOPEHI BeJIMKOIO KiJIbKiCcTIO BiUOK, K II[iIbHO
MIPUJIATAIOTH OfHE 10 OAHOro. BoHU 3a0eseuyioTh Mo3aiuHuii 3ip (qus. mai. 41).
IIpu mpoMy KOKHe BIiUKO CHpHiIMa€ YacTUHY AOBKIJJIA, a BXKE B T'OJIOBHOMY
MOBKY (DOPMYETHCS OCTATOUHE 300paKeHH.

OpraHu cJIyXy 4JIEHNUCTOHOTUX 3[JaTHI cipuiiMaTu 3ByKu. [0 IXHBOTO CKIaIy
BXOOUTh MeMOpaHa, MOB’sA3aHa 3 pelenTopaMu. IIin mielo 3ByKOBUX XBUJb
MeMOpaHa ITOYMHAE KOJIMBATHUCH, 1110 IIOIPA3HIOE PerenTopu. Y KOHUKIB opranu
CIYXy PO3TAIlIOBaHi B OJHOMY i3 UJEeHUKIB IepeaHbOI IIapu Hir.

IcayroTh TaKOK Pi3HOMAHITHI cHeriagidoBaHi opraHu cMakKy, HaIPUKJIAL ITie-
JIIIHI IYIIMKK PAaKOMOLiOHMX a00 KoMax. ¥ MyX PeIlelTOpyd CMaKy PO3TalllOBaHi
Ha Kimumkax Hir. Opranu XiMigvHOTO YyTTsS KOMaX MOMKYTh MaTH BUTJIA IIipyac-
TuxX BycukiB (man. 222. B). Hampukianm, caMellb HiYHOTO MeTeJWKa 3TaTHUI
cupuiiMaTy 0COOJIMBI JIETK1 CIONYKH, AKI BUAiIs€ caMKa, Ha Bigcradi 1o 3—5 Km!

® Y 6inbIIocTi MOJIIOCKIB OpraHu 4yTTa — Iie mepeaycim mapa oueii. Haii-
CKJIaMHIITy OYZOBY MAIOTh OUi TOJIOBOHOTHUX (03Hailommecs 3 IXHbOI0 6y008010
3a donomozoto manrwnika 223 ). Ha ronoBi B 6araTh0X MOJIIOCKIB € ITyTaIbIld —

Man. 223. bynosa oka roroBOHOroro mMostocka: 1 — nosika; 2 — cknucTe Tino; 3 — KpULTanuk;
4 — 3iHnug; 5 — parigykHa 060MNoHKa; 6 — ciTkiBKa; 7 — 30pOBUI HEPB
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§37. OPTAH YYTT9 TBAPUH

oprauu JOTHUKY. Bilsg ocHOBU 3s10ep JBOCTYJIKOBUX PO3TAIIIOBaHI OopraHu Ximiu-
HOTO UyTTA. BOHU KOHTPOJIIOIOTH AKICTH BOAU, AKA HAAXOAUTH N0 MaHTiHHOI
HOPOXKHNHM. BilbIIicTh MOIOCKIB Mae opranu piBHoBaru. CMaKoBi pelrentopu
Yy TOJIOBOHOTHMX MOJIIOCKiB PO3TAIIOBaHI HA IIPHCOCKAX IMYIAJbIIIB Ta HABKOJO
potoBoro orBopy. Ilopyd i3 HUME HA ITyHAJBIAX MiCTATHCA UKMCJICHHI PEIeIITOPUu
IOTHUKY, AKi Jal0Th iM 3MOTY BimIIyKaTH 3400MY.

AKI OPTAHU YYTTHA € ¥V XPEBETHUX TBAPMUH? ® Oprauu uyTTa pud
IPHUCTOCOBAHI N0 CIPUMHATTS IMOAPA3HUKIB y BogHOMY cepemosuli. Oui ma-
I0Th KYJACTUN NOPO30PUU KPUINTAJUK, IO 3aJOMJIIOE IPOMEHi cBiTia Ta
KOHIIEHTPYE IX Ha CiTKiBI[I — BHYTpilIHill 000J0HIII OKa, e Po3MiIeHi 30poBi
perenTopu. 330BHI OKO 3aXWIIeHE OCOOJIMBOIO ILJIACKOI IPO30POI0 000JIOH-
KOI0 — poriBkoio. Pubu 6auaTh IpeaMeTH IIePeBaKHO Ha HeBeJUKUX BiACTaHAX,
OCKIJIbKY KPUINTAJUK y KiCTKOBUX pub He 3JaTHUH 3MiHIOBATH aHi CBOIO (DOPMY,
aHi TTOJIOXKEeHHA.

Y kicTrkax uyepema pub po3MileHM
OpTraH CIYXY — 8HYMPIULHE 8YX0, 3 AKUM
HOB’sA3aHUI TAKOMK OpraH piBHOBaru. 3a
Moro a0moMororn puda KOHTPOJIIOE CBOE
MOJIOXKEHHs y mpocTopi. € B pub i opranu
HIOXY — Tapa KallcyJ y MepeaHill yacTuHi
TOJIOBU, AKi HA30BHi BiIKPUBAIOTHCA IIap-
HUMU OTBOpaMHu — Hisapamu. ¥ pub HIOX
PO3BUHEHUH IyiKe mo0pe, 0COOJIMBO B XU-
skaxiB. OpraHu cMakKy po3TallloBaHi Iepe-
BasKHO Ha A3UIIL Ta iHIIMX YacTUHAX TiJja.

Bamﬂn}?y POIL y FHUMTTL p1/¥6 Bl'uuip&.le Man. 224. Cxema 6ynoBu 6i4HOI niHiT
0COOTMBUIT OpraH YyTTA — OiYHa AiHiA p1B: 1 — KaHaneub GIuHOI MiHii; 2 — pe-
(man. 224). Ile By3bKi KaHaJbIli, 3aII0B- LlenTopw; 3 — OTBOPW KaHaris y fycLli
HeHi pigmHOIO, SAKi TATHYTHCSI B3JIOBXK
O0OKiB Tiya mix ayckoio. I3 30BHIIIHIM cepeqoBHUINEM BOHU CIIOJYUYAIOTHCS 3a
IOIIOMOTOI0 OTBOPiB y Jycii. Ha mHi KaHaJBIiB po3TalllOBaHi pelienTopH,
3IATHI cOpUiiMaTy HAIIPAMOK i MIBUAKicTL Teuii. 3a momomoroio OiuHoi JiHil
pubu BiAuyBalOTh HABiTh HE3HAUHI PYyXW BOAM i TOMY J00Ope OPi€HTYIOTHCA Yy
IpocTOopi.

©® B ami6iit € opranu 4yTTsA, XapaKTepHi AK IJd MEIIKaHI[iB BOLOUM, TaK
i HageMHUX TBapuH. HanmpukJian, y IyroJioBKiB ka0, AK i B pub, € OiuHa JiHid.
Oui saxuimeHi Bijff mepecuxaHHA TPhOMA IMOBiKaMu (BEPXHBOIO, HUKHBOIO Ta
MUTOTJNBOIO IIePEeTUHKOI0). BoHM momomaraimTh TBapuHaAM Kpaillle OpieHTyBa-
THCS B HABKOJIUIIIHLBOMY CEPEIOBHUIINI H 3HAXOOUTHU 3400UuY, ajie CIPUAMAIOTh
JUIle IMpeaMeTH, I0 pyxamThbcd. Kpuiirtagauk B aM@ibiii Mosxke 3MiHIOBATH
cBoio ¢opmy. Ile mae smory GaumTu NIpeaMeTH, PO3TAIlOBaHi Ha pisHill Bim-
craHi (mais. 225. A).

Opranu cayxy am@ibiii 3maTHi cnpuiiMaTu 3BYKH, SKi IOIIMPIOIOTHCSA B
HaseMHOMY cepefoBuiiii. ToMy, KpiM BHYTPIIlTHLOTO ByXa, € IIe i cepedHeE.
Ho #ioro ckJIamgy BXOAUTH CJYXOBa KicTouKa — cTpeMmiHIle ii 6GapabaHHa mepe-
Tuaka (maja. 225. B). Borna BijokpeMJIO€e 3all0OBHEHY MOBITPAM IIOPOKHUHY
cepesHBOI0 ByxXa Bia MOBKiIs. 3BYKOBiI KoJIMBaHHSA uepes OapabaHHY Iiepe-
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Man. 225. A. BygoBa oka »xabu: 1 — noBika; 2 — CKnMCTe Tino; 3 — KpuwTanuk; 4 — 3iHnuUS;

5 — pangyxHa 060MnoHKa; 6 — ciTkiBka; 7 — 30poBuii HepB (MopiBHANTe ByaoBYy Oka xabu i karnb-

mapa). b. BynoBa Byxa xabu: 1 — 6apabaHHa nepeTuHka; 2 — CTpeMiHLe; 3 — BHYTpILLHE BYXO;
4 — ronoBHWI MO30K

TUHKY Ta CJIYXOBY KiCTOUKY IepefailoThbcA Ha BHYTpimiHe Byxo. Tam posra-
IIoBaHi YyTJAWBI KJIITMHU, AKi cOpuiiMaOTh 3BYKU. 3 BHYTPIINIHIM ByXOM
moB’A3aHU i oprau piBHOoBaru. YyTausi KIiTUHHN, AKi CAYTYyIOTh CMAKOBUMU
pelenTopaMu, pPo3TalllOBaHi B 3eMHOBOJHUX Ha A3UIIL Ta B POTOBi#l IMOPOIK-
HuHi. Barato uyTauBuX KJIITHH i B MIKipi 3¢ MHOBOIHUX.

©® Oui penTWiIiii TAaKOXK 3aXUIIEHI TPhOMAa IIOBiKaMu (BepXHbOIO, HIMKHBOIO Ta
MUTOTJINBOIO TTEPETUHKOI0). 3a PAaXyHOK 3MaTHOCTI KPUINTAJINKA 3MiHIOBATHU
(opMy 3a TOTIOMOTOIO CIEIiaJbHUX M’ A3iB 04i penTuJiii J00pe pPo3pPi3HAIOTH
mpeaMeTyd Ha pisHuX Bigcramax. OpraHoM JOTUKY CIYTye A3UK, SKUN MOXKe
IaJIeKO BHCYBATHCA 3 poToBOI moposkHuHU (Maa. 226). Takok mobpe po3BUHEHI
opramu CJyXy, piBHOBaru, HIOXy, cMaky ToIo. SIK i B amdibiii, ByXo mpeacTas-
JleHe cepelHIiM Ta BHYTPIIIHIM, y IMOPOKHUHI CepeIHLOTO ByXa pO3TaIllOBaHAa
OJlHa CJIyXOBa KicTOUKa — CcTpeMiHIIe.

® Cepen opraHiB UyTTsA NMTaXiB HalKpallle pOBBUHEHI OpraHu 30py, CIYXY
Ta piBHoBaru. HampukJjana, cokis-camcaH 3maTHUUN mobauuTu ApidbHYy 3m00MU,
mo pyxaerbcsa Ha Bigcraui mo 1100 m. Ile mocAraerbcs AK 3aBAAKU 3MiHI
TOJI0OKEeHHA KPUINTAJIUKa BiIHOCHO CiTKiBKHM, Tak i 3miHi (opmMu camoro
Kpumranuka. Kpim Toro, oui mraxiB posTaimoBaHi TaKuM YWHOM, 1110 3a06e3-
MeuyIoTh ITUPOKe moJie 30py (Masn. 227), HampmKJIaa y BaJbAIIHENIB HOTO

Man. 226. AAsnk y awmii — opraH AOTHKY Man. 227. Tone 30py XWXOro nTaxa
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§37. OPTAHW YYTTS TBAPVH

f (¢ %
| (o /«/4(/%:?

Man. 228. Cxema fii exonokauii kaxaHa

KYT MOsKe cAratu Maiiske 360°. Oui B GiibImocTi BuAiB NTaxiB MaJoOpyX/anBi,
TOMY IITaXaM AOBOAUTHCA YACTO pyxaTu rojoBoio. OT:ke, y mraxiB 3ip ro-
CcTpimuii, HiK B iHIMIUX rpyn xpebeTHuX TBapuH. Ile 3yMOBJIEHO BEJIUKOIO
KiJBbKiCTIO CBITJIOUYTAMBUX KJIITHH y ciTKiBIli oka. OKo nraxiB, AK i mmasy-
HiB, 3axwuIneHe TpboMmMa moBikamu. I[iKaBo, IO ONTax¥ MOXKYTh CIIPUAMATHI
MarHiTHe 1moJje 3eMJii, OPi€EHTYIUNCh 3a HUM IIiJl Yac IepebOTiB.

IITaxu 3maTHi BIOBIIOBATH HABITH CJIAa0Ki 3BYKHU, 110 BAXKJIMBO IiJ Yac CIIiJ-
KyBaHHsA IITaxiB Misk coOoio. Hampukiam, meBHiI 3BYKOBiI CUTHAJIMU IIOMIEPEI-
JKaIoTh iHITUX 0coOMH mpo HebesneKy. Hiox y 6iabItocTi mTaxiB HeLOPO3BUHE-
HUU (OKPiM HeJIiTal0uoro HOBO3EJIAHICHKOTO KiBi).

® VY ccasBuiB 100pe po3BUHEHI pisHi opranm 4yTTs, 0COOJMBO 30PY, CIYXY,
HIOXY, a TAKOXK JOTUKY, CMaKy Ta piBHOBaru. I'ocTpoTa 30py MOCATAETHCA 3aBI -
KU 3MiHi (hopMu KPUIITATINKA, 1110 3a0e3I1eUyI0Th CKOPOUCHHSA 0COOIUBUX M’ A3iB.

Kamanu Ta xkurononioHi (AK-oT, meab(inm) smaTHi o exosokarii (ma. 228).
Opranu ciyxy B OiJIBIITOCTi ccaBI[iB pOo3BUHEHi TakoX mobpe. Kpim BHYyTpimI-
HBOTO Ta CepeqHbOT0 ByXa, ¥ CCaBI[iB TAKOK € i 30BHinTHe. BoHO mIpeacTaBieHe
BYIITHOIO PAKOBUHOIO T4 30BHIMIHIM CJIYXOBUM ITPOXOA0M. SOBHIITHE BYX0 KOH-
IEeHTPY€E 3BYKOBI XBWJIi, AKi II0 30BHIIIITHBOMY CJIyXOBOMY HPOXOAY CIPAMOBY-
I0ThCA Ha OapabaHHY IIEPETUHKY. ¥ cepeIHbLOMY BYCi ccaBIliB, Ha BigMiHY Bif
MpPeACTABHUKIB iHINTNX KJaciB HadeMHHUX XpeOeTHUX TBapWH, € He OgHAa, a TPHU
CJIYXOBi KiCTOUKM: MOJIOTOUOK, KOBaJAeJaKO Ta cTpeMinuIe (masa. 229).

Hrox kpaire po3BMHEHUN y Ha3eMHUX
TBapuH, TOAi AK MEIKaHI[l BOZOUM (KUTHU,
menb(inu) pisHi samaxu Maiiyke He PO3-
pisHaioTh. Hiox momomarae xm:xakam Bif-
IIyKyBaTu 340014, a iHIIUM TBapwHaAM —
0COOMH CBOTO BUAY Ta AOPOTY IO KUTJA.
OpraHu cMakKy [JOIOMAaramTh TBapUHAM
posmisHaBaTm fAKicTh 3i Ta BigpisHATH
icriBHiI 06’e¢KTH Big HeicriBHuUX. UyTausi
KJIITNHU, AKi BiAMOBiZAaOTh 3a CIIpUIMAaH-
HA CMaKy, PO3TAIIIOBaHI y CCaBIIiB Ha A3WUIL1
Ta CTiHKaX POTOBOI MOPOKHUHU. Bu mam’ -
TaeTe PO CHeIianbHI OpraHM JOTHKY — 7 MOMOTOUOK: 2 — KOBAAENKo: 3 — CTpe-
BlﬁpI/ICI/I. (muB. Madt. 147)'_ Eara'r(.) HEDPBO-  \inye; 4 — 6apabaHHa nepeTuHka (ropis-
BUX 3aK1HYEHb € 1 B IIIKIP1 CCaBI1B. HAtme 3 6ydogoro cepedHbO20 8yxa xabu)
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TEMA D

Otke, y TBAPUH HaMKpallle PO3BMHEHI caMe Ti oprauu 4yTTs, SKi HaiOiIbIII00
Mipoio ZalTh IM 3MOTY HPUCTOCYBATHUCS A0 IIEBHUX YMOB CEPEIOBUINA JKUTTH.

/ Y3ATANbHEHHA 3HAHb

TBapuHam, §K i iHLIMM XUBUM iCTOTaM, NpUTaMaHHa yHiBepcarnbHa BNacTuBIiCTb —
NOApPasnNuBICTb: 34aTHICTb CNpUAMaTK NOAPA3HMKN Ta pearyBaTu Ha HuX. Peakuito
OpraHiamy 3a y4acTi HepBOBOI CMCTEMMW Yy BIiAMOBiAb Ha MOAPA3HEHHA Ha3nBaloTb
pednekcom.

OcHoBHI opraHu 4yTTa Ge3xpebeTHUX TBapuH: piBHOBaru (CTaTtouucTu), 30pyY,
CryXy, HIOXY, CMaKy TOLLO. YHiKarnbHi opraHun 3opy — cknagHi, abo daceTtkosi, oui,
npuTamMaHHi pakonogibHnm Ta komaxam. BoHn 3abe3nevyoTe Mo3aiduHui 3ip.

OCHOBHI opraHu 4yTTS XOPAOBWX TBapWH: CriyXy, 30py, HIOXY, CMaky, piBHOBaru,
pi3HOMaHITHI peuenTopu y wWwkipi. OcobnmBmiA opraH 4yTTa — BivHa NiHiA — € y Ginb-
WocTi pnb, NnunHOK aMmaibin. BoHa gae 3amory TBapuHam Jobpe opieHTyBaTuCh y
BOL4HOMY cepefoBuLi. Y pnb € nuiie BHYTPILLHE ByXO, Y 3€MHOBOOHMX, NIA3YyHIB i
nTaxiB — BHYTPILLIHE Ta CEPEeAHE, Y CCaBLIB — € LLe 11 30BHILIHE, NpeacTaBneHe BYyLU-
HOK PaKOBMHOK Ta 30BHILLHIM CITYyXOBUM NMPOXOAOM.

NEPEBIPTE CBOi 3HAHHSA

1. LLlo Take peuenTtopn? 2. Ak NnoginstoTe peLenTopm 3a TUMOM NoAPa3HEHHS, SIKe BOHU

cnpuimatoTb? 3. Aki ocobnmnBocTi 6ynoBM Ta hYHKLIOHYBaHHS CKINAAHMX OYelt YneHunc-

ToHOTMX? 4. Aka Byposa Ta hyHKLUii BiYHOI NiHIT pUb? Y AKMX e TBapWH € Liei opraH

yyTTa? 5. Aki ocobnmBocTi 6ygoBu opraHa Crnyxy B pisHUX rpyn XpebeTHuX TBapuH?
% OBIrOBOPITb Y 'PYINAX

HAki € ycknagHeHHs opraHie YyTTs y XpeGeTHUX TBapuH?

r' NA JONUTAMBUX | KMITIIMBUX

1. Bigomo, o 6ivHa niHia € y nyronoskiB xab i gesknx amdibin, gki NOCTiMHO MeLwu-
KaloTb Y BOOHOMY CepeaoBuLLi. YM Lie MOXXHA NOACHUTM? 2. Y YoMy NoAiOHICTb MiX
opraHamu AOTUKY, CNyxy i BGiYHO niHieto pnb?

I TBOPYE 3ABOAHHA

L.
BukopuncToBytoun iHTEPHET-pecypcu Ta iHLWi mxepena iHdopmaldii, nigrotynte MiHi-
NpoekT «Ak 6avatb TBapuHM». Mpe3eHTyTe NOro OgHOKIaCHKaM.

()

§38. PETYJISAIIIS IIPOIIECIB
SKATTEMIAJILHOCTI
B OPTAHI3MI TBAPUH

MpurapanTe, ski pyHKUiT HepBoBOI cucTemu. LLo Take HepBoBuMI iMNynbc? Aka Oyposa
rOfIOBHOIO MO3KY B XPEOETHNX TBApUH?

Yeci mporecu, 110 BigOyBaroThCsA B OpraHisMi TBapuHM, Y3TOIKeHi OOUH 3
omuuM. Ha Oyab-aKUi MOAPA3HUK, AKWUN HAAXOOUTh SAK 3 HABKOJHUIIHLOT'O
cepenoBUINa, TaK 1 Bi pidHUX opraHiB i TKAaHUH, OPraHi3M pearye siK €IuHE
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§38. PETYASILIS MPOLECIB XKUTTEAISIABHOCTI B OPTAHI3MI TBAPH

mine. Ile mae fioMmy 3MOTy IIBUIKO IPUCTOCOBYBATHUCA IO YMOB, IIIO IIOCTifHO
3MiHIOIOTECSI. Take 06’eTHAHHA BCiX cucTeM OpPraHiB B €QUHUN OpraHisM gocs-
TaeThCA ABOMA MeXaHidMaMU Peryadnii (QyHKIiN — HepBOBUM i I'yMOpPaJIbHUM,
abo ximiuauMm (Bim naT. eymop — pinmua).

Bu B:ke 3HaeTe, 1110 HEPBOBAa PeryJAIiA Bi0yBaeThCs 3a JOIIOMOIOI0 Hep-
BOBUX imMmyuibciB. it mpuramanuuii pedekTopHUI TpUHIUD ignpHOcTi. Jlid
noapasHuKa (CBiTJIO, 3BYK, 3alaxX, i3Ka, THCK TOIIO) CIIPUIMAEThLCS BilIIOBiTHIMM
pelieriTopaMy ¥ IIEePETBOPIOETHCA Ha HEPBOBI iMITyJIbCH, SKi IIepemaroTbCcA y Bif-
HOBigHI IMeHTPU HepBOBOI cuctemu. Tam BiH aHAIi3yeThC 1 BiKe BiJl HEPBOBOTO
IeHTPa TepesaeThCcsA OO0 PiBHUX OpraHiB: CKeJeTHUX M’ d3iB, KUIIEYHUKY,
TpaBHUX 3aj103 ToIro. 1[i opranu pearyioTh Ha TOAPA3HUKY Y BUTJIALL pedeKcis.

I'ymopaabHa peryaAamnia BimOyBaeThcsa 3a JOMOMOTO0I0 6i0JOTiUYHO aKTUBHUX
PEeYOBMH — 30KpeMa 20pMOHiI6, AKi BUPOOJIAIOTHCA 3a7I03aMU €HJOKPUHHOL
CHUCTEMU i BUIIJIAIOTHLCA B KPOB, JiM()y Ta IMOPOKHUHHY PiIMHY Opramismy.
I3 muMu pigmHaMu TOPMOHM HOTPAILIAIOTH A0 Beix oprauiB i Tkanwmu. Cme-
miayrisoBaHiI KJIiTMHM HEPBOBOI CHCTEMH TAKOK BUPOOJIAIOTL PEryJioldi pedo-
BUHU, IIOAi0OHI 3a mgiero mo ropmoxiB. Ilig KOHTpoJIeM TOPMOHIB BigOyBalOThCS
BCi eTammu pPoCTy ¥ POSBUTKY TBapWH, IIPUCTOCYBAHHS IO 3MiH YMOB BHYTPIIII-
HBOTO Ta 30BHIIITHBOTO CEPEeIOBUIIA, IIPOIlec OOMiHY PeUOBUH.

3aJyi03u BHYTPilTHBOI ceKpelil pasoM yTBOPIOIOTH eHOOKPUHHY cucmemy.

IIlo cminpHOrO Ta BiZMiHHOIrO B HEePBOBi#l i rymopanbHiil perynamnii? Hep-
BOBi iMIOyJbcu IepemarThCcsa 10 KOHKPETHUX OPTaHiB Ay:Ke IIMBUAKO (32 YaCTKU
CeKyHIM), TOMi AK 0ioJIoOTiYHO aKTUBHI PEUOBUHU MOIPABJISIOTHCA KPOB’I0 II0-
BiJIbHIiIIIE, BIJINBAIOTh Ha KJIITHHU 0araThbOX OPraHiB i AifOTH OiJIBII TPHUBAJIO.

HepgoBa # rymopaJsibHa CHUCTEMU BILJIMBAIOTh OfHA Ha onHy. Tak, HepBOBa
cucTeMa MOKe 3MiHIOBaTH iHTEeHCHUBHICTb BUPOOJIEHHS TOPMOHIB, a i TOPMOHIB
MOJKe peryJiloBaTH po0OTy OKPeMHUX YaCTHUH HEPBOBOI CHCTEMMU.

SIKI OCOBJIMBOCTI T'VMOPAJIBHOI PETVJISAIIIl ¥V BEBXPEBETHUNX
TBAPUH? Cepen 0Oe3xpebeTHUX E€HAOKPUHHI 3aJi03M HaWKpallle BUBYEHi Yy
YJeHUCTOHOTUX. HepBOBi KIiTWHU, AKi BUPOOJSAIOTHL PEryJiO0Yi PEeUYOBUHM,
BXOJATH OO CKJIAAY PisHUX YACTHUH IeHTPAIbHOI HepBoBoi cucTeMu. Haiibinb-
mie iX y mepegHbOMY BifiJii TOJIOBHOTO MO3KY. 30KpeMa BOHU IPOAYKYIOTh
TOPMOH, AKWI aKTUBi3ye iHIN eHIOKPWHHI OpraHu, CTUMYJIOIOUYN BUIIIEHHA
HUMU iHIIIIX TOPMOHIB.

Topmonu Bu3HaUalOTh B3abapBIeHHS
TIOKPUBIB UYJIEHUCTOHOTUX, CTUMYJIIOIOTH
IpoIiecu JIMHAHHSA, 3aJIAJIbKOBYBAaHHS 1 BU-
xig mopocJioi ocoomuu B Komax (maj. 230).
€ y WIEHHCTOHOTUX TOPMOHU, AKi CTUMY-
JIIOIOTH PO3BUTOK CTAaTE€BUX 3aJ103, & TAKOXK
peryJalTh PO3BUTOK 3apoAkiB. 'opmoHM :
BUBHAYAIOTh IIePeXifi [0 THMYacCOBOTO , //-‘7 :
CIIOKOI0 UJIEHHUCTOHOTUX (30KpeMa 3UMO- } ?'- : .

Boro). Ile momomarae ImepeXuUTuU HECIIPU- a ‘,ﬂ ’\ \ phes
ATINBI nepiogu. b8/ [\

HianbHicTh eHAOKPUHHOI cucTeMu 0e3- .

Man. 230. Buxig gopocnoro Mmetenuka 3

XpebeTHUX TBapUH KOHTPOJIOETHCT IxX- o .
NAneYvykn 3ymMmoBreHum aieto CI'IeLl,VI(*)I‘-lHVIX
HBOIO IIeHTPAJbHOIO HEPBOBOIO CHCTEMOIO. FOpMOHiB
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AKI OCOBJIMBOCTI EHIOKPWH-
HOI CHCTEMHM XPEBETHUX TBA-
PVH? KoopauHnye mgisgJabHIiCTH eHJO-
KPUHHUX 3aJ103 XpeOeTHUX TBapUH OCO-
0JiMBa CTPYKTypa IIPOMi’KHOTO MO3KY,
III0 OTPUMYE Ta aHajlidye CHUTHAJU Bif
IMeHTpaJbHOI HEpPBOBOI cucremMu. ¥ Bij-
IOBiAb HA HMX BOHA BHUALJISE B KPOB pe-
TyJATOPHI peuoBuHU. KpOBOHOCHUMU
CyIWHAMM BOHU IOTPAIJIAIOTH 10 2ino-
¢iza — TPOBifHOI 3a703U BHYTPiNIHBLOI
Man. 231. EHOOKpWHHa cucTema ccaBLiB:  cekpelii, po3MiI[eHOI B TOJIOBHOMY MO3-
1 — rinodpis; 2 — wutonoai6Ha sanosa; gy (yay. 231). ITif BIIMBOM peryaaTop-
3 — HagHUPKOBI 3ano3n; 4 — MigLnyHKo- . .

Ba 3anosa; 5 — cTaTeBi 3anosu camky; AX DEIOBHH 1‘1110(1).13 CHHTE3y€ NOPMOHH,
6 — cTaTeBi 3ano3u camua (ans 3aranbHo-  AK1 CTUMYJIIOIOTH A1AJBHICTD yC1X 1HIINX
ro O3HaANOMIIEHHS) eHIOKPUHHUX 3aJ03. ¥ TaKWUi CcIocib
3MificHIOETbCS TicHUIN 3B s30K MiMK [i-

AJBHICTIO HEPBOBOI Ta €HAOKPUHHOI CUCTEM.

Oco0JsimBe 3HAUEHHS [JIsI POCTY I PO3BUTKY XpeOeTHUX TBAPUH MA€ TOPMOH
pocTy. 3a #oro Hectadi opraHiam He HaOyBae MpuUTaMaHHIX HOMY PO3MipiB, 3a
HaJJIUIIKY, HaBIaKU, PO3BUBAETHCA T'iraHTU3M.

Y craTeBux 3a/i03aX TBApPUH CHUHTE3YIOTHCS YOJOBiUi Ta JKiHOUYi cTaTeBi rop-
MoHUu. BOHM BiAmoBigarTh 3a (DYHKI[IOHYBAaHHS CTATEBOl CHUCTEMU Ta PO3BUTOK
BTOPUHHUX CTaTeBUX O3HAK. TaK HAa3WBAIOTH O3HAKU, 38 AKUMU BiIPisHAIOTHCS
ocobuHu pisHux crareii. Came sBuIlle pPo3biKHOCTEN y po3Mipax, OymoBi uu 3a-
OapBJIeHHI IpeJCTaBHUKIB Pi3HUX cTaTeil OMHOTO I TOTO CAMOTO BIUAY HA3UBAIOTh
cmamegum dumopgizmom (Mman. 232). Tak, y seBiB, HaIPUKIaL, caMIli He Tilb-
KU OiJbIIIi 3a CAMOK, a Ie MaloTh XapaKTePHUI BOJIOCIHUN ITOKPUB TOJIOBU —
rpuBy. ¥ KauKU-KPUIKHS Ta 0araThoX iHINMMUX BUAIB ITaXiB caMIli MalOTh SACKpa-
BiIre 3a0apBJIeHHSA, Hi’K caMKU. B oJieHiB (3a BUHATKOM ITiBHIYHOI'0) caMIli MaiOTh
poru, AKi BificyTHi B camMoK. P0306i:XHOCTi B 30BHIIIIHEOMY BUIVISAI MiXK caMKaMK
Ta cCaMIIIMU MOXKYTh 30epiraTucs IMOCTiiiHO abo0 K MPOSABIATHCA JIUIIIE i Jac
nepiony mapyBaHHs (HaIIpUKJIA, ITLII0O0HE 3a0apBJIeHHS JeAKUX NTaxiB, puo).

Man. 232. Mpuknagm ctateBoro gumopdiamy: 1 — ne. i NeBmuUs; 2 — Kadka-KpukeHb (a — camelb,
© — camka); 3 — Xyk-oneHb (a — cameub, 6 — camka)
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OT:xe, TiAIbHICTh €HAOKPUHHOI CUCTEMY I1epedyBae ITi/] KOHTPOJIEM HePBOBOI,
a TOPMOHH, AKi BUPOOJAIOTH €HIOKPUHHI 3aJ103U, BIJIMBAIOTH HAa (DYHKIIIOHY-
BaHHS HEPBOBOI cucTeMu. Tak JocATraeThbCs JOCKOHAJINI MOABINHUN KOHTPOJIb
3a poboTOI0 BCix cucTeM opraHiB. Uepes HEpBOBY CHCTEMY Pi3HOMAaHITHI IIo-
IPa3HUKHU BIJIMBAIOTH i HA €HIOKPUHHI 3aJI03U, MiAJIAIITOBYIOUN IXHIO POOOTY
BiITIOBiTHO /10 3MiH y HAaBKOJIMIITHBOMY CEPeIOBUIIIi.

/ Y3ArAlbHEHHA 3HAHb

[o perynaTopHux cucTem TBapwH Hacamnepeq HanexaTtb HepBOBa Ta €HOO-
KpuHHa. EHOOKPUHHI 3ano3n Ta ocobnuei KNiTMHW HEPBOBOT CUCTEMU BUPOONSIOTHL
6ionoriyHo akTMBHI peYOBUHM.

FOpMOHM Ta perynaTopHi pe4OBUHN B HE3HAYHMX KOHLEHTPaLisSX 34aTHi BNnvBa-
TV Ha BCi NPOLLECU XUTTERISANBHOCTI: IHTEHCMBHICTb OOMIHY pe4OBMH, NPOLIECU POC-
TY W pO3BUTKY, CTaTeBOro A03piBaHHS, NMUHAHHA (Y YNEHUCTOHOrUX), MOBERiHKY
TOLLO. YTBOPOKYNCH B OAHI YacTuWHI Tina, ©ionoriyHo akTUBHI peYOBUHN BMMBa-
t0Tb Ha TKaHWHW Ta OpraHu, Po3TalloBaHi B iHLLMX.

Pi3Hi eHOOKPWHHI 3ano3u JitoTb y3rogKeHo, nepebyBatoyn nig KOHTPONEM LieH-
TpanbHOi HEPBOBOI CMCTEMM. Y CBOIO Yepry, NEBHI TOPMOHW N HEMPOTOPMOHW 34aTHi
BMNMBATU Ha AisNbHICTb HEPBOBOI CUCTEMU. TakMM YMHOM, BaraTbom GaraToKNiTUHHUM
TBapvHaM npvtaMaHHa AOCKOHana HemporymoparnbHa perynsuis npoueciB Xutte-
LisiNbHOCTI.

w. U[EPEBIPTE 3/10BYTI 3HAHHA

1. LLlo coboto cTaHOBUTL EHOOKPUMHHA cUcTeMa XpebeTHUX TBapuH? 2. fAka nposia-
Ha 3an03a eHAOKPUHHOI cucTtemmn xpebeTtHux TBapuH? 3. Lo cninbHoro Ta BigMiHHO-
ro B MOXOMXEHHI Ta (PYHKLisIX rOPMOHIB i HeriporopMoHiB? 4. Lo Take ctatesui
anmopiam? 5. Y yomy nongratoTb 3B’13K1M HEPBOBO| Ta €HOOKPUHHOT cucTem?

r’ OANA OONUTIMBUX | KMITIUBUX

1. 3anosu, ski BUpOOMsOTb TOPMOH FIMHAHHSA, € B JIMYMHOK i NSANEYOK KoMax, ane
BiACYTHi y cTaTeBO3pinnx 0ocobuH. lNpuraganTe ocobnMBOCTI PO3BUTKY KOMaX i
cnpobyiTe nosicHUTY Len dakT. 2. CnpobyiTe nosscHMTK GionoriyHe 3HaYeHHs cTa-
TEeBOro gumopdiamy.

§39. POSMHOYKEHHS TA MOI'0 3HAYEHHSI.
dOPMHU POSMHOJKKEHHA TBAPUH

MpurapanTe, 9K PO3MHOXYIHOTLCA OOHOKMITUHHI TBApMHOMNOAIOHI opraHiamu. Lo Take
nnaueHTa? Aki it PyHKUiT?

3IaTHiCTh OpPraHisdMiB 10 BiATBOpPeHHs co0i MOAiOHMX — OfHA 3 BJIACTHUBOCTEI
JKUTTA. 3aBAAKN PO3MHOMKEHHIO 3a0e3MeUyI0OThCS HellePepPBHICTD i cIIagKoBicTh
JKUTTSA: OATbKHU IIepemaroTh HaIllagKaM y cIagoK cBoi odHaku. OcHOBHI dopMmu
PO3MHOXKEeHHS Y TBApUH — HecTaTeBe Ta CTaTeBe.

AKI € TUIIN HECTATEBOI'O POSMHOJ KEHHSA TBAPWH? HecraTese
PO3MHOKEHHA HAWOIJBIII TOIMUpPeHe B ONHOKJITMHHUX TBAaPUHOIOMIOHUX
oprauismis. IIpurazaiite, ameba HPOTEH PO3MHOMKYETHCS IIOMIJIOM KJITHHN
HaBIij. ¥ 0araToKJITHHHHX OPTaHi3MiB 3a HeCTAaTeBOT'O PO3MHOKEHHS Bif
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@ TEMA B TPOLUECH XKUTTEAISALHOCT! TBAPUH

MaTepPUHCHKOT'0 OPTaHiZMy BilOKpeMJIIo-
IOThCS TPYNHU HecTaTeBUX KJiTuH. Taxkwuit
TUII HECTATEeBOTO PO3MHOKEHHA IIle Ha3U-
BalOTh 6GezemamuéHum (nopiensiime 3
8e2emamu8HUM PO3MHONCCHHAM POCAUH).

Cnoco0u BereTaTUBHOTO PO3MHOKEHHS
0araToKJITHMHHUX TBapuH pisHi. [Tomupe-
HUM CIIOCOOOM BETeTaTMBHOT'O PO3MHOKEH-
Hf TBapUH € OPDYHbKYBAHHA, 1, Yac SKOT0
BiJ] MATEPUHCHKOI'0 OPTraHidaMy BiIOKpPEMJIIO-
€ThCA OAUH a00 KijbKa 6araToKJITHHHUX
YTBOPiB — OPYHBOK, IO 3Tr0JJOM PO3BUBA-
IOTBbCS B CaMOCTiiiHi opraHismm (mosimm
KUIMKOBOIIOPOKHUHHUX, NedKi KimbuacTi
yepBu) (man. 233, 1). Koau x OpyHBKU
3aJIUIIAIOTHCA 3B’ I3aHUMU 3 MATEPUHCHKUM
OpraHisMoM, YTBOPIOIOTHCA TaK 3BaHi KOJIO-
Hil TBapuHU (HAIPUKJIA, KOPAJIOBI ITOJIiIIN)
(mag. 233, 2).

Tpanasgerscsa i iHIIMii cmoci®é Berera-
THUBHOT'O POSMHOKEHHSA — )pazmenmauis.
Hanpuknaan, Big Tijia MoxKe BiZOKpeMUTH-
KOO Ha Tini; 2 — KOMOHisi KoparoBmx Morinis, cs1 oguMH a60 KinbKa (QpParMeHTiB, 3 SKUX

LLIO YTBOPWIMCS LUNSIXOM BpyHbKYBaHHSA . . c .. .
TIOTiM BiTHOBJIOIOTHCA IIiJIicHI opraHisMu.
Tak, MmopchbKa 3ipka B pasi Hamaay XuiKaka BigKujgae oAuH 31 CBOiX IIpome-
HiB. 3 HBOTO IIOTiM BiTHOBJIOETHCS IijicHuUII oprauism (maj. 234, 1). Bararo-
HIeTUHKOBUI 4YepB — [OOoJeKallepid — TaKOMX MOKe pPO3IajaTUch Ha OKpeMi
cermeHTH. KOKeH 3 HUX 3roJoM BilOPYHBKOBYE II0 YOTHUPH AOUipHiI ocoOmMHUI
(mai. 234, 2).

BereraTuBHe PO3MHOMKEHHS MpUTaAMaHHe TUM TBapuHAM, Y AKUX T00pe BU-
paskeHa 3JaTHICTH 10 pereHeparii. Ik Bu nam’saTaeTe, pezenepayia — IpoIec
BiJTHOBJIEHHSA OPraHi3MOM BTpadeHUX ab0 YIITKOMKEeHUX YaCTHH, a TaKOXK Bij-
TBOPEHHS I[IJIICHOTO OpraHiaMy 3 HeBHOI HOro yacTuHU. 3aBAAKHU IIPOIlecam
pereHepariii B opraHisaMi mocTiiHO 3aMiHIOIOTHCA KJIITUHU ¥ TKAHUHU, TEPMiH
(byHKIIIOHYyBaHHA AKWUX BUUYEPIaHUN (3a703UCTI KJIITMHU KUIIKOBOTO eIliTe-
JIit0, KJITMHU KPOBi TOII0). ¥ AeAKMX 0e3XpedeTHUX TBaApWH MOKJIMUBA pere-

Man. 234. Cnocobu BeretatMBHOrO pO3MHOXEHHS: MOPCBKOI 3ipku (1) Ta Kinb4acToro Yepsa Ao-
Oekauepii (2) (Hazsimb ix)
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Hepallid miJicHOTo opraHiamMy 3 He3HAaYHOI
tioro uactuuu. Ilpuranaiire, y rybok, y SKuX
HeMae nudepeHItiioBaHNX TKAHWH, OIIMCAHO
BUIIAJAKM, KOJIU IIiJTiCHUYM OpraHidM BiIHOB-
JIIOBABCSI 3 PO3TEpPTOi KJIITMHHOI Macu.
VY rigpu ocobuHa MOKe BiZHOBJIIOBATHUCH 3i
cBoei 1/200 uvactwmHu. BimHoBioBaTu Iri-
JicHi oprammu 3maTHi, OaraTOIIEeTUHKOBI Ta ;
MaJIOII[eTUHKOBI UepBH, AedAKi pakomomi6bui -
(manpukiaanm, Kpabu), roakomkipi. Cepen Man. 235. MNpuknap perenepalii y TBa-
XpeGeTHNX TBAPMH pereHepainiio IigicHmx PYH: 3BEPHITb yBary Ha XBiCT ALWipku,
OpraHiB cIocTepiratoTh y XxBocTaTuxX aM@ioii tHo BiApocTae
(pereHepariia KiHIIiBOK, XBOCTa, OUell, IeIKUX BHYTPIIIHiX OpraHiB), AMIIipOK
(BigHOBJIEHHS BiZKMHYTOI uacTuHU XBocTa) (Maj. 235).

3 MmigBUINEHHAM pPiBHA opramisamii TBapuMH B3JaTHICTh OO pereHeparii
3MeHIIyeThbcsA. Tak, y nraxiB i ccaBmiB (i JoguHU, 30KpeMa) pereHepartis
IPOABJIAETHCA YV 3arOEHHI paH, 3POIEeHHI KiCTOK, ITOHOBJEHHI KJITUH i TKa-
HuH. IIpomecu perexepairii Bif0yBaoThCA IIii KOHTPOJIEM FOPMOHIB, a TaK0OXK
HEPBOBOI CUCTEMMU.

Y uomy mossirae 6iojoriuHe 3HaUEHHS HECTATEBOT'O PO3MHOKeHHA? Y BHU-
IiB TBapuWH, 3TaTHUX TaKOK 0 CTATEBOr0 PO3SMHOKEHHS, HECTATEBUM CIIOCO-
00M MOJKYTb PO3MHOKYBATHUCH OCOOMHU, fAKi 3 MeBHUX HNPUYUH ONUHUJIUCS
isonpoBaHMMM Bij iHmMUX. Buam 3 KOPOTKUM TEePMiHOM KUTTS 3aBASAKU He-
CTaTeBOMY PO3MHOYKEHHIO 3a HE3HAUHUI MIPOMIiKOK Yacy MOYKYTh 3HAYHO
30iJIBIITYBAaTH CBOIO UMCEJbHICTH. ¥ pe3yJbTaTi HECTaTeBOTO PO3MHOKEHHS
IouipHi ocoOmHM 3a HAOOPOM CcIAaAKOBOI iH(opMmaliii € TOYHMMHU KOIiAMHI
0aTbKiB.

AKI OCOBJINBOCTI CTATEBOI'O POSMHOKEHHSA TBAPUH? CrareBe
PO3MHOKEeHHs Y 0araTOKJIITHHHUX TBapUH — Ie MOEAHAHHS CIIaJKOBOr0 MarTe-
piasy aBOX pisdHUX cTaTeBUX KJIiTWUH (abo ramer): 4YoJsioBiwoi Ta KiHOYOI.
Yososiui ramMmeTn Ha3WBAIOTL cnepmamosoidamu, abo cnepmiamu, a KiHoui —
AUYCKAIMUHAMU .

YV 0araTOKJITUHHUX TBAPUH SUIEKJIITHHA
OiJIbIIIa 3a CIIepMAaTO30i[ i HepyxoMa, OCKiib-
KU MAa€ 3alac IOYKMBHUX PEYOBUH, HEOOXis-
HUX IJS PO3BUTKY 3apoAka. AHnexgiTuHN
MOXKYTh OyTH OTOUEHi KiJbKOMa pisHUMU
obosonkamu (mas. 236, 1). diinexaiTuny,
OTOYEHY 30BHIiITHIMU 00OJIOHKaMU, Ha3UBa-
0Tb Alyem. CepmMaTol30inyu 3HAYHO MEHII
3a AUNEKJITUHU, Y HUX HeMae 3amacy IIo-
JKUBHUX PEYOBUH. ¥ OiJbIIOCTI TBapuH
CIIEpMAaTO30iAM MAaIOTh MKTYTHUKHU 1 3maTHi
IO aKTUBHOTO pyxy (Maax. 236, 2).

PopMyIOTHCA CTATEBI KJIITUHU y CTaTeBUX

Man. 236. Bynoa ramer ccasLiB:

. . R 1 — gnuekniTMHa, OToYeHa Kiflbkoma

yux — seuHnkax. Ocobun, y AKUX 3aKJaga- [DKTYTUKOM

169



@TEMH 2

" J0TBbCA CiM’AHNKY, HASUBAIOTH CAMI[AMMU, & OCOOHH, Y AKAX PO3BUBAIOTHCS A€U-
HUKW, — caMKamu. Taki opraHisamm HamexxaTb 10 poddinvHocmamesux. lle
mepeBasKHa OiJBIITICTD YUJIEHUCTOHOTUX, MOJIOCKiB, XpeOeTHUX TBapwWH.

Cepen 6araToOKJITMHHUX TBAapUH TPAIISIOTHCA BUAU, V SAKUX PO3BUTOK
YyoJ0BiUuMX i KiHOUMX cTaTeBUX 3aJ03 MOXKJIMUBUIN B OAHiNT ocobmui. Taxmx
TBapWH HA3UBAIOThH 2epmagpodumamu.

Y mneBHUX BUIAiB repMad@poOIUTIB OJHOUACHO 3aKJaTalOThCI OOMOBA THUIIHU
CTaTeBUX 3aJI03, aje (PYHKIIIOHYEe B AAHWU MOMEHT JIMIIle ONWH: HAIPUKJIAI,
CIIOUATKY OpraHisM (pyHKIIIOHye K ocoOMHA JKiHOuoi cTaTi, a uepes JesIKUii
yac — 4YoJIOBiuoi (IesKi BUAM KPEBETOK, PUOM-UMCTUIBHUKY, MedKi BUAU »Kab
TOIITO0).

Y uomy moJsirae OioJsioriuHe 3HaueHHsA repmadpoautusmy? Y repmadpo-
OUTHUX OPraHisMiB IiABUNIYETHCA NMOBIpPHICTH 3aJUINIUTU HAIAAKiB, 3MeEH-
IIYIOTBCS BUTPATU €HEpTril Ha HOIIYKMW MapTHepa A PO3SMHOMKeHHA. Tomy
repMapPoOAUTHU3M YACTO TPAILIAETHCA Cepel TBApWH, AKi BeayTh IPHUKpPiILIe-
HUU ab0 MaJOPYyXJUBUHA CIOCIO KUTTA, TIMOOKOBOAHUX BUIB (IIeBHI BUIU
pakomomioHmX, pub, JBOCTYJIKOBUX MOJIIOCKIB TOIO), a TAKOK IIapasuTiB.

AKI € ®OPMU SATIJITTIHEHHSA? 3amxigHeHHA — I1e IPOIIEC 3JIUTTS Y0JIO-
Biuoi i *KiHOUOI cTaTeBUX KJITHH 3 YTBOPEHHAM 3alLIifHEHOI AUIEKJIITUHY (3U-
roTHn), 3 AKOI PO3BUBAETHCS HOBUU opranisam. IIporec 3anmmigHEHHSA CTUMYJTIOE
OOJaJbIINI IMOMIN ARIEKJITUHY i PO3SBUTOK HOBOTO OPraHi3My.

3anjiHeHHA y TBApUH MOKe OyTH 30BHIITHIM i BHyTpimHiM. 3a 306HiwL-
Hb020 3anaiOHeHHA KiHoua ¥ YOJIOBiua cTaTeBi KJIITUHUW 3JIMBAIOTHCA 11034
opramaMu CTaTeBOI cucTeMu caMKu abo repmacdpoauTHoro oprauismy. Taxuit
TUII 3aIlJIiTHEeHHA HalluacTillle XxapaKTepHUN /s MeIIKaHIiB BomoiiM (6araTo-
IIeTUHKOBI YepBU, AIBOCTYJIKOBI MOJIIOCKU, PiYKOBi paku, OiJbIIiCTh KiCTKOBUX
pub Ta ampib6iit (mas. 237)), a TaKOXK AesIKUX HA3eMHUX TBapuWH (HaIpPUKJIALI,
IOITOBUX UepB’AKiB).

Y Garatbox BuUAiB TBapuH (KicTKoBuUX pubd, am(ibiit TOI0) 30BHITHLOMY 3a-
IUIiTHEeHHIO IIepeaye oco0imBa ILI00HaA moBeminka. lle, mampukJjaazn, GymoBa
ruisga camiiem pubu ripuaka, «CiiB» y »xab TOIIO.

Brnympiwne 3annionenna BinbyBaeThcsa B OpraHax CTaTeBOI CHCTEMU CaM-
Ku. Takwii Tun 3amrigfHeHHA OpPUTAMaHHUN OiJBINTOCTI Ha3eMHUX TBapWH
(4uepeBOHOTI MOJIOCKU, KOMaX", PENTUJIil, ITaXuW, CCABI[i), a TAKOXK AeAKUM
MeIIIKAHI[AM BOLOMM (HAIPUKJIAL, XPAMIOBUM pubdbam). Y Taxkuii cmocid craTesi
KJITUHHW, HacaMIepeJ YOJOBiui, YHMKAOTh HEraTMBHOTO BIIJIMBY YMOB [O-
BKiJIsI, HAIPUKJIAL IepecuxaHHs. BHyTpillIHe samIigHeHHs yacTo 3abeasie-
YYIOTh O0COOJIMBI OpraHM HmapyBaHHSA, 3a JOIOMOTOI0 IKUX CaMIli IIEPEeHOCATH
CTaTeBi KJITMHU O CTaTeBUX OTBOPiB caMKu. B akys, HanmpukJam, II0 POJb
BUKOHYIOTh BHYTPIiIlIHi HOTOBIIEHI IIPOMEHI YepeBHUX IIJIaBIIiB. BHyTpimiae
3aIlIiTHeHHs, SKe BUHUKJO Yy IIPOIleci eBOJIIOIii TBapMHHOIO CBiTYy IisHimre,
HiK 30BHIIIIHE, BUABUJIOCA OiIbIlI e)eKTUBHUM i TOMY 3aKpinuiaocs B 6araTbox
rpynax TBapuH.

OcobsmBUME (popMaMU CTAaTEBOTO PO3MHOKEHHS TBapUH € IIapTeHoreHes i
noniem6pionisa. IlapmeHnozene3 — sIBUIIle POSBUTKY HOBOT'O OPTraHi3My 3 He3aILIif-
HeHOI siineKJgiTuHN. € opraHiamMu, y SKMX IapTeHOreHe3 — €IUHUI CIIOci0 pos-
MHOKeHHS (IedAKi BUAM KoMax — HaJIUYHUKN, JUOKa cTernosa). B iHImmx TBapuu
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Man. 237. 3oBHilHe 3annigHeHHs pmb (1) i xab (2)

(pauku-apremii, cpibisgcTuil Kapach, ANIPKHN) iCHYIOTh TPYIIHN, AKi CKJIATAIOTHCA
i3 caMIliB i caMOK, a TaKOK JIUIIIE i3 caMOK, 3JaTHUX OO IIapTeHOreHe3y.

3aBAsaKHU IIapTeHOTeHe3y AK 3a HeCTATeBOT'0 PO3SMHOMKEHHS, IiABUIIYETHCS
MMOBIpHICTD 3aJMHUININUTH HAIMAAKIB BUAAM, OCOOMHU AKMUX OIMMHUJINCS 130JIb0-
BaHUMM BiJ iHIIKUX.

Iloniembpionia — mpoIiec pO3BUTKY KiJNbKOX 3apojKiB 3 oxHiel sammigHenol
ainergiTuau (3urotu). Ilpu 1boMy 3UroTa MOYMHAE TiJIUTUCH, ajieé B IeBHUN
MOMEHT PO3IIaJaeThCsd HA OKPeMi KJIiTmHU. 3roJoM 3 KOXKHOI Takol KJIITUHU
PO3BUBAETLCA CAMOCTIMHUM oprauisMm. OpraHisamMu, SKi BUHHKAIOTh 34 JOIIOMO-
roio 1moJieMOpioHii, HasuBaOTL 00HOALUeBUMU OLU3HAMAMU. Y Ci BOHI onHiel
craTti Ta MailOTh OMHAKOBUI HaOip cmamkoBoi iHgopwmarrii. ITosmiemOpioHia 1mo-
IIupeHa cepel PisHuX rpyil TBAPUH.

/ Y3ATANbHEHHA 3HAHb

Y pi3Hux rpyn 6araTokniTMHHUX TBApUH, NepeBaXxHO 0e3xpebeTHMX, cnocTepira-
I0Tb BEreTaTMBHE PO3MHOXEHHSI 3a LOMOMOro GpyHbKyBaHHS, noginy abo dpar-
MeHTauii. Mpouec BereTaTMBHOrO PO3MHOXEHHS I'PYHTYETHCSA Ha 30aTHOCTI 40 pere-
HepaLlii.

CraTeBe PO3MHOXEHHS MOXE CyNpPOBOAXKYBaTUCh 30BHILLHIM Y1 BHYTPILUHIM 3a-
NNigHEHHAM.

Y pasi HecTaTeBOro po3MHOXeHHS 6aTbKIBCbKUI OpraHiaMm nepegae Haljagkam
CBOI O3HaKWN B MOBHOMY 00CA3i, y pasi cCTaTeBoro — Halllafku ycnaakoByTb YaCTUHY
03HaK Bif, MaTEPMHCBLKOrO OpraHiaMy, YacTuHY — Bif, 6GaTbKIBCHKOIO.

30BHiLUHE 3annigHeHHs BiAOyBa€eTbCs N03a opraHamm XXiHOYOT CTaTeBOI CUCTEMM.
BoHo 30e6inbLuoro npyutamaHHe MeLLKaHuam BogoM. BHyTpillHe 3annigHeHHs Bi-
OyBaeTbCA B opraHax XiHo4oi cTtateBoi cuctemun. BoHo 34e6inbLioro xapakrepHe
ONsi MeLLKaHLiB CyxoQony.
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@TEMH 3
” ™~
< NEPEBIPTE 3[0BYTI 3HAHHS

1. Y YoMy CyTHICTb BEreTaTMBHOIO PO3MHOXEHHSA Y TBapuH? 2. Aki dhopmu Bereta-
TMBHOTO PO3MHOXEHHS y TBapuH? 3. LLlo Take pereHepauisi? SAke il 3Ha4YEHHsI B XXNT-
Ti TBapuH? 4. Lo Take 3annigHeHHA? Aki ioro chopmMum Bigomi y TBapuH? 5. Akux
TBapuWH Ha3MBaKTb PO34iNbHOCTATEBUMMU, @ SKMX — repmadopoamTamm?

Oonga AonuTnnBux | KMITNMBUX

1. MopiBHANTE 0COBNUBOCTI PO3MHOXEHHST amdibin i penTunin. Aki ocobnMBoCTi
penTunin Jo3BONUAY TM PO3MHOXYBAaTUCb BUKMIOYHO Ha Cyxoaoni?

2. Cnpobyiite 0o6rpyHTyBaTV nepeBarn M Hegonikv 30BHILLUHBOrO 3anmnigHEHHS Y
BOAHOMY CepeoBULL.

» Cepen XopOoBMX TBapuH BereTatMBHE PO3MHOXEHHS

: TpannseTbes pigko. Ha mantoHky 238 306paxeHO XopaoBy
© TBapuHy acuyudiro. [lopocni chopMu LUMX TBApPWH 3a3BUYaii
: BeAyTb CMAAYMIA cnoci6 xnTTs. Acumaii MatoTb MilukonodibHe
© TiNno 3 gBoMa OTBOPaMMU-CUAOHAMM, OCKISTbKM BOHU DinbT-
paTtopu, §K i OBOCTYIKOBI Momtocku. Kpim ctateBoro pos-
MHOXeEHHS (Ui TBapuHM — repMadpoanTun), MOXNnBe M
6pyHbKyBaHHS. [1py LbOMY Ha YepeBHOMY 60OLIi MaTepPUHCLKOI
OCOBOVMHMN YTBOPKETLCHA BUMWH, KyAM BXOOATb BHYTPILLHI
opraHu. Jani noognHoki 6pyHBKM BiAOKPEMIOITLCS, a AesiKi
3anMwarnTbCS. Mar. 238. Acumpis

§40. POSBUTOR TBAPHH

MpuraganTte, SKMIA TUN PO3BUTKY Ha3MBalOTb NPSAMUM, a KU — HenpsMmuMm. Lo Take
3urota?

IO TAKE IHJIUBIIVAJIFHUM PO3BUTOK? SIKI MOTI'O IIEPIOOM?
Koxxuomy Bumy 0araTOKJIITMHHUX TBapUH IPUTAMAaHHUN iHOUGidyanvbHUl
poseéumok. Ile po3BUTOK 0cOOUHM Bif il HAPOM)KEHHS 4O 3aBePIIeHHA JKUTTH.
PosBuTok 0araTOKJITMHHMX OpTaHi3MiB BMKOHYE ABi Ba'KJmBi Oiosoriuni
¢yukiii. ITo-mepiie, 3abe3meuyeThCsd HEIEPEPBHICTh IIOKOJIiHL i THUM caMKUM
icHyBaHHA AK OKPeMUX BUOIB, TaK i KUTTA Ha HaAIIi#d miaaHeri daraigom. Ilo-
Ipyre, mig Yac pO3BUTKY 0AraTOKJITHHHUX OpraHismiB BimOyBaeThbcs mgude-
peHIiamnia KiaiTuH i opMyOThLCS Pi3HOMAHITHI TKAHMHU Ta oprauu. TiJIbKu
VABITH: 3 OfHi€l KIITUHN — ARINEKJITUHNA — BUHNKAE BCe PiSHOMAHITTA KJriTmm!

B inpuBigyanbHOMY POSBUTKY TBAPUHU BUAIJIAIOTH 3aPOAKOBUM i Iicaasa-
POAKOBMII mepioau.

110 BIOBYBAETBHCSA III YAC BAPOJIKOBOI'O POSBUTKY TBAPUH?
3apoakoBuii mepiox iHAWBiAyaJ bHOTO PO3BUTKY — IIe Yac, KOJU HOBUII opra-
Hi3M (3apOJ0K) PO3BUBAETHCS BCEPEAUHI MaTEPUHCHKOTO ab0 BCepeaUHi AUILA.
Bin saBepiyeTbca HAPOIKeHHAM (BUXOAOM 3 O0OJIOHOK sSHIA). ¥ IIpolieci 3a-
POAKOBOTO PO3BUTKY TBAPWH BUIIJISAIOTH JeKiJbKa mocaimoBHuX eramiB. Ciio-
YaTKy BigOyBa€ThCA IIOCJIIJOBHUU IIOAIJ 3UTOTH Ta (DOPMYBAHHS OTHOIIIAPOBO-
ro 6araTokJiTUHHOTO 3aponka (main. 239, 3—4).
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§40. PO3BUTOK TBAPVH

Man. 239. 3annigHeHHs Ta hopmyBaHHSA 3apoAdKy Yy XOpAOBUX TBapuH: 1 — cnepmarosoif; 2 —
AnUekniTHa; 3 — NOCMniAOBHI eTany NOAiNy 3vUrotu; 4 — O4HOLAPOBMI 3apoaokK; 5 — ABOLLAPOBUI
3apopokK; 6 — TpULLIAPOBWIt 3apOAOK (a — ekToaepma; 6 — eHToaepMa; B — Me3oaepma)

¥V momanbmioMy B 3apojiKa 3aKJagaloThCcs ABa ab0 TPU IIapu KJIITUH — 3a-
poakoBux JuCcTKiB (Maj. 239, 5). CnouaTKy yTBOPIOIOTHCSA IBa IIapy KJIITHH:
30BHIiIIHINT — exmodepma Ta BHYTpimiHi#T — enmodepma. Ha mpomy erami 3a-
BePIIYETHCA eMOPiOHAJIBHUN PO3BUTOK Y KUIIIKOBOIOPOKHUHHIX.

YV OGimbrrocti 6araTOKJITUHHUX TBAapPWH MHicJaA YTBOPEHHS €KTOAEPMHU Ta
€HTOlepMHU HacTae eTanm (POPMYyBaHHA TPETHOrO (CepegHHOT0) 3apPOJKOBOTO
JucTKa — Mme3o0epmu (Maa. 239, 6). Bona posrairoBaHa MisK 30BHIITHIM i BHYT-
piIHIM 3apOJKOBUMHU JINCTKAMMU.

Or:xe, TomiOHI MisK cOOOI0 KJIITHHU OTHOIIIAPOBOIO 3apOAKa 3TOIOM HAIOTh
MOoYaToOK pisHUM KJIiTMHaAM pisHMX 3aponkoBux JaucTKiB. Ile BimOyBaeThcsa
BHACJIIIOK nudepeHIiamii KiaiTuH.

Ha macTynHuUx eramnax 3apoJKOBOTO PO3BUTKY (DOPMYIOTHCS Pi3HI TKAHWHU,
a 3 TKAHUH — OopraHu. Y XpeOeTHUX TBapWH 3 €eKTOAePMU BUHUKAIOTH HEPBOBA
cucreMa, emiTesiil mKipu, 3oBHimIHI 3a0pa am@ibiit Tomo. EHTOomepma Oepe
yuacThb y (pOpMyBaHHI KUINEUHUKY, XOPAU, TPABHUX 3aj03 (HMEeUiHKMU, Mmif-
IIJIYHKOBOI 3aJI03M1), ILJIaBaJILHOTO Mixypa pub, JiereHb TOII0. 3 Me30JepMu
0epyTh IIOUATOK 3a4aTKU CKeJIeTa, IOCMYTrOBaHOI MYyCKYJaTypu, KPOBOHOCHOI
CUCTEMU, CTAaTEBUX 3aJI03 TOIIIO.

AKI OCOBJINBOCTI ITICJIA3APOIKOBOI'O POSBUTKY TBAPUH? ITicas-
3apPOTKOBUII PO3BUTOK TBAPUH MOUMHAETHCA IIiCJII HAPOAMKEHHS a00 BUXOOY 3
000JIOHOK, III0 BKPUBAIOTH 3aPOJOK, i TpuBae A0 cMepTi. 3a Ieil yac oprauism
pocTe, PO3BUBAETHCA, HAOYBAE 3MATHOCTI M0 PO3MHOMKEHHs. B opramismis me-
AKUX BUIIB MiCJA PO3SMHOMKEHHSA HACTAE CMEPTHh (KOMaxXM-OOHOIEHKHU, JIOCOCe-
Bi pubu — Kera, ropOyima Toiro). B iHmux opramismis (6inbiricTs XxpebeTHUX
TBApUH, PiYKOBUU PaK, MeAKi KoMaxu, IIaBYKOIOAiOHi, MOJIIOCKU) 3MaTHICTh
10 POBMHOXKeHHsA 30epiraerbcsa nmeBHuUM yac. Ilicaa ii BTpaTtm cMepTh y TaKUX
OpraHisMiB HacrTae He Bigpasy, a uepes AesaKui dac (Big KiIbKOX THIB y KOoMax
10 KiJIbKOX POKIiB i ZecATKIiB POKiB y BeaWKux ccabIiiB ToIo). et uac mae
Ha3By nepiod cmapiHHs, KOJW 3HUKYETHCA PiBeHb OOMiHYy peuoBWH, B opra-
HisMi BimOyBatoThCsI HEOOOPOTHI 3MiHU.

Y malieHTapHUX CCaBIliB, AESKUX CyMYacTHX, aKyJ OJHA i3 3apOJKOBUX
000JIOHOK 3POCTAETHCA 3i CTIHKaAMM PO3IIMPEHOI YACTUHIU CTATEBUX IIPOTOK —
MaTKu. TaKuM YMHOM, Yepe3 KPOB MaTepi A0 3apofKa MOTPAIIAIOTh HOMKUBHI
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; TEMA B TPOLUECH XKUTTEAISALHOCT! TBAPUH

PEYOBMHU Ta KHCEHb i BUBOIATHCA MPOAYKTH OOMiHY PEUOBUH Ta BYIJIEKUC-
auit ras. IIponec moABU Ha CBIT TaKOTO 3apOJKa Mae Ha3BY CNPAGHCHBLOZO HCU-
60HAPOdJCeHHA. SIKITIO PO3BBUTOK 3apOAKa BiLOyBaeThCA 3a PAXYHOK 3aIllaCHUX
TOKUBHUX PEUOBUH SAUIA BCepPeIWHI MaTEePUHCHKOIO OPTaHidMy i 3apomoK
3BiJIbHAETHCA Bim ANIEBUX O000JOHOK Ille B MATePUMHCBKOMY OpraHismi, Taxe
SIBUIIE Ma€ Ha3BYy AUUeHUEGOHapoOscenHa (AITipKa KUBOPOJHA, NedKi amii, ak-
BapiyMHi puOKM — T'yIli Ta MEYOHOCIIi ¥ iH.). SIKIIIO 3apOJOK PO3BUBAETHCA Y
ANRIL I03a MaTepUHCHLKUM OPraHi3sMoOM i MOJOJa OCOOMHA BUXOAUTHL 3 HBOI'O
OesIrocepeIHHO B 30BHIIITHE CEPEOBUIIE, TO TaKe SBUINEe HA3UBAIOTH AUYEHAPO-
Oxcennam (OiIbIIiCTh IIA3YHIB, KOMax, ITaXxu, MEPIIO3Bipi TOIO0).

IlicnasapoakoBuili PO3BUTOK TBApPUH MOKe OyTU HNPAMUM ab0 HEIIPAMUM.
3a npamozo po3gumky IMONHO HapoA KeHa TBapMUHA 3arajoM Harajaye ZOPOCIY
(mag. 240). Ile BimOyBaeThCsa TOMi, KOJIU 3aPOJAKOBUII IEePios TPUBAE JOBIIIE 3a
PaxyHOK JKMBJIEHHS 3apOJKa MOKUBHUMH PEUOBMHAMH MaTE€PUHCHKOTO Opra-
HisMy (IJIalleHTapHi ccaBIli, AeAKi XpAIoBi pubu, cKopIrionu) abo Ak (mia-
3yHU, ITaX", MEePIIo3Bipi). 3a TPAMOro PO3BUTKY TBAPWHA HAPOMIKYETHCS [I0-
CUTH PO3BUHEHA, IO 3MEHIYe il BPa3JMBiCTh A0 30BHIITHIX YMHHUKIB.

IIpsaMuii pOBBUTOK XapaKTEePHUH IJIA AeAKUX KUIITKOBOIIOPOMKHUHHUX (Tigpu),
MaJIOIIEeTHHKOBUX YepPBiB (IOIIOBOTO UepB’sdKa), MesIKUX PaKoMmomioHuX (piu-
KOBOT'O pakKa), IaBYKiB, IIPIiCHOBOAHUX i HA3eMHHX UYEPEBOHOTUX MOJIIOCKiB,
XPAIOBUX pub, MIasyHiB, OTaxiB, ccaBIliB.

Henpamuii po3éumox xapakTepus3y€eThCSI TUM, 110 OCOOMHA, KA HAPOAKY-
eThbCs (MUYUHKA), 3a CBOEIO OYIOBOIO 3HAUHO BiIPi3HAETHCS BiZl cTaTeBO3PiINX
(maut. 241). Bin mae Kinbka nmocaigoBHux as. Ha KoKHiT 3 HUX TBapuHAa Bimpis-
HAETHCA MEBHUMU OCOOJIMBOCTSIMU OyIOBU Ta JKUTTEBUX (GyHKITiH. Tun Hempsamo-
0 PO3BUTKY, KOJIM OPraHi3aM JUUYMHKU 3a3HA€ 3HAUHOI I1epe0ya0BH, HA3WBAIOTH
possumkom 3 nepemeopernam (Man. 241, 1). Hanpuxinazn, y mporeci po3BUTKY
KOMAaxX BUILISIOTH (Das3u AUIls, JUUMHKYI Ta JOPOCJTOl KoMaxu (IiJ uac PO3BUTKY 3
HETIOBHUM II€PEeTBOPEHHSIM: KJIomu, 0aOKM, TapraHu, OPAMOKPWJIi, BOIi) abo
AN, IUUYUHKY, JISJIEYKU Ta T0Pocaol Komaxu (IIi yac pO3BUTKY 3 IIOBHUM II€pe-
TBOPEHHSIM: METEJINKH, JKYKHU, IePeTUHYACTOKPUJIi, 0;10Xxu To1110). Ha dasi sisameu-
KU OpraHisM KOMax’ 3a3HAae€ NOKOPiHHUX 3MiH OyIOBH.

Man. 240. TBapyH®, SK1UM BacTUBWUIA MPSMUIA PO3BUTOK: 1 — akyna 3 akyrneHsMm ; 2 — camka kapa-
KypTa 3 naBy4atamu; 3 — 3Mil BUNYNAOTLCS 3 f€Lb; 4 — NTax 3 NTaweHaTamu; 5 — Beameamus
3 BeaMexatamm
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§40. PO3BUTOK TBAPVH

Man. 241. TBapuHW, SKMM BIAaCTUBUIA HENPSIMUIA PO3BUTOK: 1 — METENKK (a — arus, 6 — ryceHnus,
B — isineYka, r — Aopocna ocobuHa); 2 — nococesa puba (a — ikpa, 6 — nMunHKa, B — gopocna puba)

JImurHKa BUKOHYE KiJibKa BaKJIMBUX Oi0JOTiYHMX (DYHKILIN, COPAMOBAHUX
Ha 3a0e3neuyeHHda iCHyBaHHA BUAY. /AUBULLHA PYHKYIA TIOJATAE B TOMY, IO
TBapuUHA Ha IIifi (asi oTpuMye HANOIIBbIIE MOMKHBHUX PEUOBMH, MOTPIOHUX
IJiA 3aBepIIeHHsa PO3BUTKY. Tak, I'yciHb MeTeJIMKiB 3a Yac CBOTO PO3BUTKY
Moske 36iabrTyBaT Macy Tiza B 10 000 pasiB i 6inbime. [Jopocii ocoOuHY AeaKux
BUiB KOMaXxX He KUBJIATHCA B3arajii, BUKOPUCTOBYIOUM 3aMIacy MOKUBHUX PEUO-
BUH, HAKONNYEHI JUUMHKOIO (HATPUKJIAJ, IIIOBKOBUYHUI IIIOBKOIIPA, OBOJIN).

Inma @yHKIiag — pauyioHanvHe ukopucmaHHA pecypcié. BoHa mosarae B
TOMY, IO PisHi (pasdu PO3BUTKY MOMKYTh OYTH PO3[ijJeHi IIPOCTOPOBO i 3a cIIo-
coboM Ta o0’eKTaMu KUBJEHHsS. IIpuragaiite, ryciib MeTeJIHKiB IIepeBaKHO
SKUBUTHCA TKAHWHAMM POCJUH, TOMAI K JOPOCJi OCOOMHU — HEKTapOM.

ITTe omua pyHKIiA — po3cenenus. JJuumHaKM 6araTboxX TBApUH, AKi BeAyTh Ma-
JIOPYXOMUI UM IPUKPIIJIEHNH CIIOCi0 KUTTs (KOPAJIOBi MOJIiNM, ABOCTYJIKOBI MO-
JIIOCKM), 3[aTHI aKTUBHO YU ITACUBHO (3a MOIIOMOTOI0 Tediii, BiTpy, iHIIIUX opra-
Hi3MiB) po3censTHUCh Ha 3HAYHI BifcTawHi, 3a0e3meUyouMr MOIUPEeHHA BUAy. JIu-
YMHKY NapasUTUUYHUX BUIIB 3a0€3MEeUyIOTh 3APANCCHHS HOBUX 0COOUH XA3S18.

AK POCTYTH TBAPUMHNM? Ycim TBapmHaM mputamaunauii picr. Picm op-
2aniamié — Iie IIOCTyIIOBe 30iJbIlleHHA iXHBOI Macu i poamipiB. Picr, akwuii
3IifICHIOETHCA IPOTATOM IHAWBIAYAJIBHOIO PO3BUTKY, OyBae OOMEIKEHUM 1 He-
obomesxkeHUM. OOMedceHUll picm CIOCTEPIiraloTh y TUX BUNAJKAaX, KOJU 0COOU-
Ha, CATAI0YM MEeBHUX PO3MipiB, Hioro mpunuusae (AK OpaBUJIO, HAOYBIIU 37aT-
HOCTi 10 PO3SMHOKEHHS: KOMaxu, ITaxm, CCaBIli TOIO). ¥ pasi Heobmelcenozo
pocmy po3mipu i Maca opraHismiB 36iIbIITYyIOTECA 40 IXHBOI cMepTi (MOJIOCKH,
XPAIIOBI Ta KicTKOBiI pubu, penTuaii Ta iH.).

3ajiesKHO0 Bin OymoBU IIOKPHUBIB Tija, 0cOOJMBOCTEH iHAMBIIyaJIbHOI'O PO3-
BUTKY Ta YMOB MOBKiJIJIsA, picT OyBae Oe3mepepBHUM abo IepiogmuHUM. 3a
0e3nepeper02z0 pocmy OPTraHisM IOCTYIIOBO 30iJMbINyEThCA, JOKYU HE CATAE IEB-
HUX po3MipiB abo He HacTae Woro cMepThb. IlepioduyHuil picm cIocTepiraoTh
Y THX BUIIaAKaX, KOJU mepioau 30iJbIIeHHA PO3MipiB uepryoThea 3 mepioza-
MU, KOJU PiCcT mMpuIuHAETbCA. Hampukiag, Y4JIeHMCTOHOrL POCTYTh IIif dac
JUHAHHSA, KOJU CKUIAIOTHCA CTapi IOKPHWBU i IMe He 3aTBephisu HOBi. Pict
TPUNUHAETHCA TAKOXK Y TUX TBAPWH, K1 BOAJAIOTh Y CILIAYKY UM 3aI[illeHiHHA
Oix aiero HeCIPUATINBUX UMHHUKIB. Y TBapUH PiCT peryJareTbcs HacaMIepen
TOPMOHAMU.
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Sh1eEMA

/ Y3ArAlIbHEHHA 3HAHb
IHAMBIAyanbHUIN PO3BUTOK BaraToKMITUHHUX TBAPWH CKITAOAETLCS i3 3apOaKOBOro
Ta nicnsi3apoaKkoBOro nepioais.

IMig yac 3aponkoBoro po3BMTKY GaraTokniTMHHA TBapuHa NOCMIAOBHO NPOXOAUTb
eTanu o4HOLLapOoBOro, ABOLLAPOBOro, a B BiNbLLIOCTI — TPMLLAPOBOro 3apoaka, hop-
MYBaHHS! TKAHUH Ta OpraHiB.

MicnasapoakoBuin po3BMUTOK MOXe ByTK NPAMUM | HenNpsAMUM. Y pasi HenpsaMoro
PO3BUTKY HAPOOXKYETbCA NUYMHKA, Ska 3a By4oBOI0, @ YacTo i 3a cnocoboM XUTTS,
BiOPI3HAETBCA Big OOPOCNOI 0COOMHM. Y pasi NpsMOro POo3BUTKY HApPOOXKYETbCS
Morofa ocobuHa, 3aranom cxoxa Ha Jopocny.

PicT TBaprH Moxe OyTn OOMEXEHUM i HEOOMEXEHUM, NEPIOANYHMM i Henepio-
ONYHNM,

NEPEBIPTE 3[]0OBYTI 3HAHHSA

1. Axi nepiogn BUAINA0Tb Y PO3BMTKY BaraTokNiTUHHMX TBApuH? 2. Aki eTann npo-
XOOUTb 3apoaoK GaraTOKNITUHHOT TBAPMHU Mg Yac 3apOAKOBOro po3BUTKy? 3. Ynm
XapaKTepu3yeTbCS NICNA3apoaKOBUIA PO3BUTOK BaraTokmiTUHHMX TBapuH? 4. Lo
Take HenpsiMUiA TUN NiCNA3apoaKOBOr0 PO3BUTKY? AKMM TBapMHaM BiH NpuTamaH-
HUA? 5. Yum XxapakTepusyeTbCsa MPAMUIA TUM MiCNA3apogKoBOro po3suTky? [Ang
AKUX TBapWH BiH XapakTepHun? 6. Aki yHKUii MOXYTb BUKOHYBaTW JIUYMHKN?
7. Akum Moxe ByTu picT BaraToKNiTUHHUX TBApUH?

r' ONg OONUTAMBUX | KMITAMBUX

Ake GionoriyHe 3Ha4YeHHs TOro, WO Ha asi Naneykn opraHiam 3a3Hae AOKOPiIHHOT
nepebynosn?

7~ TBOPYE 3ABOAHHA

MopiBHANTE 0COBNMMBOCTI MICNA3apPOAKOBOrO PO3BUTKY OaraTOKMITUHHUX TBAPWH i
BULLMX POCIINH.

§41. IIEPIOAN TA TPUBAJICTD
JAUTTA TBAPUH

I'Iera.qaﬁTe, AKNX BN 3HaAETE TBapMH-,D,OBFO)KMTeﬂiB.

AKOIO MOKE BYTU TPUBAJIICTH HKUTTA BATATOKJITHMHHNX
TBAPVH? ® ¥ 6arathox 0e3Xxpe0eTHUX TBAPUH TPUBAJICTDH JKUTTS HE IIEPEBU-
mye ogHoro poky. Hampukian, rigpu suMyIoTh Ha cTamii Ailsa, 3 A€llb HaBeCHL
BUXOIATH MoJjoni ocodomuu. Ille KopoTia TPUBAJIICTh KUTTA PAKOIOLIOHUX —
muTHiB — ycboro 30—40 1i6, 10 MOMEHTY IIepecuxaHHsa BogonMu. AJe Siisa mux
TBapUH MOKYTh II€PEHOCUTH TpuUBaJIi nepioam mocyxu (mo 10 pokis i GinbIie).

Cepen Oe3xpebeTHUX TBApPUH € I CIpaByKHI moBroskuresi (majs. 242, 1). Ha-
MIPUKJIAM, TPUBAJICTh KUTTSA JOBTOMAJOT0 PiYKOBOTO pakKa MOKe CTAHOBUTH IO
25 pokis, amepukamcbKkoro omapa — m0 50. Cepen maByKiB 3HAUHA TPUBATICTH
JKUTTS MpUTaMaHHa ntaxoigaMm. € mami, 1110 CAMKY OKPEeMUX BUIB ITUX BEJIUKUX
naBykiB mo:xkuBanau g0 30 pokis. PexkopacMeHOM 3a TPUBAJIICTIO KUTTS € IBO-
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§41. NEPIOAN TA TPVBAAICTb XXINTTS TBAPH

Man. 242. TBapuHu — OBroxuTeni: 1 — ameprkaHCbKUin omap; 2 — MOJSTHOCK apKTUKa icnaHacbka

CTYJIKOBUII MOJIIOCK apKTHKAa icianachbka (maj. 242, 2): BiK 0JHOr0O 3 BUJIOBJIE-
HUX eK3eMILIAPiB ctaHoBuB moHan 500 pokis. € moBro:xurelii il cepen reJbMiH-
TiB. Tak cThoKaK MIMPOKUIL sKuBe 10 13 poKiB, Omuauwmii min’ax — no 20 pokis.

® TpuBasicTh KUTTA XPeOETHUX TBAPUH YACTO CHiBBiIHOCUTHCA 3 TAKUMU
O3HAKaMU, SK PO3Mip Tijla, TepMiHN HaCTAHHS CTATEBOl 3PiJIOCTi, YMOBU KUTTS.
Bak11Bo0O NPUUYMHOIO PiSHUINL Y TPUBAJIOCTL KUTTA O0AraTOKJITUHHHX opra-
Hi3MiB € iHTeHCcUBHiCTh 00MiHY peuoBuH. BinbIimi 3a posmipaMu BUAU KUBYTH
3a3BuUyYAaii AoBIe, HixK ApioHiNTi. Ile mosCcHIOIOTH THM, 1110 B APiOHIINTNX TBAPUH
iHTeHCUBHIiIINI OOMiH peuoBUH. ¥ CCABIIiB Ile HOTPiOHO IJIS HiATPUMAHHS IIO-
crifinoi TemnepaTtypu Tija. Tomy, HAOPUKJIAL, CJIOH AJIA IMiATPUMAHHSA MOCTIiM-
HOI TeMIlepaTypu Tijla 3arajoM BHUTpAayae B IIepepaxyHKy Ha 1 I Macu MeHIIe
eHeprii, Hixk Mumra xatada. OT:Ke, Ipu GiAbII iHTEeHCUBHOMY OOMiHi peuoBUH,
IpUTaMaHHOMY IPiOHMM TBapuUHAaM, IIIBUAIIIE «3TOPA€» €Heprid i BUCHAKYETHCS
opraxiam.

Cepep ccaBIliB HaliMeHIIII po3Mipu Mae KapJauKoBa 0i103yoka (mai. 243, 1).
Ii cepie ckOpOUyETHCA TPOTATOM XBIIMHE B cepefHBOMY 6.1u36K0 1400 pasis.
11106 sabesmeumTu cebe HEOOXiMHOIO eHeprieo, KapJamKoBa 0iso3yOoka 3’imae
OpoTAroM modmu ixki Maii:kKe BABiui OinbIle, Hidk BasKuThb cama. TpuBajicTs ii
JKUTTS He3HAUHa i CTAHOBUTH Mpubau3Ho 2 poku. Halbiapminii mpeacTaBHUK
ccaBuiB — cuHiN KuT — KuBe A0 80 pokis (man. 243, 2). AppuKaHCHKi CIOHMT
y mpupozi KuByTh n0 70 poKiB, a B yMoBax IITy4YHOro yrpuMaHHs — no 80.

Bik nTaxiB, AKHUX YTPUMYBaJIU B HEBOJi, MOKe OYTH 3HAUHO OiJIbIIINM, HiMK
TUX OCOOMH, SKi MelIKaau y mpupomi. Hampukiaam, KOHIZOP Yy IPUPOLL KUBe
1o 50 pokiB (mpubJIM3HO TaKa caMa TPUBAJIICTb KUTTA U Y HaliO1JIBIIIOTO IIpe-
CTaBHUKA COKOJIOMOAIOHMX HAIIol (hayHu — YopHOTO rpuda), a B yMOBax IITyY-

Man. 243. HangpibHiwmn Ta Hanbinblwnn npeacTaBHMKU ccaBuiB: 1 — kapnvkoBa 6ino3y6bka;
2 — CUHIN KnT
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TEMA S

HOro yrpumanud — go (0. Bimomuii BUmagok, KoJau OiIMi JKypaBesb, SIKOTO
yrpuMyBaau B MikHapoaHoMy (POHAI OXOPOHU KYPaBJIiB, M0KUB 10 82 POKiB.
Cepen xpAIoBux pub JOBrOMKUTENIEM € KUTOBA aKyJia, TPUBAIICTh JKUTTA AKOL
mooke craHoBuTHu 10 100 pokis (3a geaxkumu ganumu — HaBiTh 10 150). BigbiricTs
BuAiB akya xkuBe 10 30 pokis. Cepen KicTKoBuxX pub HaMOiJbIIa TPUBAIICTH
KuTTa y 6iayru — go 100 poxriB. PiukoBuii okyHB sKuBe 10 23 POKiB.

3HauHa TPUBAJICTH JKUTTS IPUTAMaHHA W BeJEeTEHCBKUM dYepermaxaM.
Hanpuxaazn, cioHoBa uepemaxa y mpuposi skuBe 1o 100 pokiB, 3a IITyYHOTrO
yrpuManHsa — go 170.

NABOPATOPHE AOCNIAXEHHA

BusHaueHHA BiKy TBapuH (Ha MPUKJIAAL IBOCTYJIKOBUX MOJIIOCKIB
i KicTKOBUX PUO)

O6nagHaHHA, MaTepianu Ta 06’€KTU AOCNIAXEHHA: MYyLIMi ABOCTYNKOBMUX MOSOC-
KiB; nycka KicTkoBux pnb (6axkaHO BENMUKMX eK3EMMIAPIB KOPONOBMX pUb), pyyHi nynu.

Xig po6oTtun

1. Bi3bMiTb 0 pyKk MyLUItO >kabypHuWUi (nepniBHMLi TOLLO). [OBEPHITL POroBMM LLAPOM A0
cebe. Ha TemHOMY Tni 3HanAiTe CMyrn pPiYHOTO NPUPOCTY.

2. 3a 4ONOMOroH PYYHOI My AOCHIAITh KiMbLA PIYHOrO NPUPOCTY, MOPaxXyMTe iXHIO KiMbKiCTb.
BuaHauTe Bik Mmontocka.

3. 3a gonomoro pyyHoi Nynu po3rnsiHbTE KiNbLEBI CTPYKTYPWU Ha NyCLi Koponosux punb.
Paxytoum kinbusa nonapHo, BU3Ha4vTe Bik pubu, NycKy siKoi B JOCHIOXKYETE.

110 TAKE ITMKJI POSBUTKY? ¥Yci mporecu B KWBUX OpraHisMax Bif-
OyBalThHCA, MTOBTOPIOIOUYNCH ¥ yaci. KoykHa icToTa cmouaTrky 3apomskyerbes (i3
3UTOTH), TIOTIM POCTE, JOPOCIINIAE i B IEBHUI Yac MOYMHAE PO3MHOMKYBATHUCH,
AUy II0OYaTOK HOBOMY IMOKOJIIHHIO, IKe IIPOXOAUTh Ti cami eTtanu ((pasm) pos-
BUTKY. Ile i € yukaitHicmes (IOBTOPIOBAHICTE €TAIiB KUTTS).

Ilepion misx omHaxoBuMH (ha3aMH PO3BUTKY ABOX a00 OiabIrol KiJgbkocTi
TIOCJiTOBHUX HIOKOJIHBb Mae Ha3BY YUKA PO3GUMKY, abo mummesull yuku.

BesnepepBHiCTb ITUKJIY POSBUTKY OPraHi3MiB

5 3a0e3meuyoTh CTATEBl KJIITHMHU, AKi mepe-

4 IaloTh CIIAAKOBY iH(popMaIlliro opramismam

| - IOYipHBOTO MOKOJIIHHA. P0o3pidHAIOTE TpOCTi

” Ta CKJAJHI IIUKJIU PO3BUTKY. 3a IIPOCTOTrO
-3 IUKJY PO3BUTKY BCi MOKOJIIHHA He BiApis-

HAOTHCA oxHe Big omHoro. Taki »xuTTeBi

MUKJN XapaKTepHi s Tigpu, PiuKOBOTO

2 6 paka, IaByKa-XpecToBUKa, PENTUJIil, ITa-
=, XiB, ccaBIIiB.

o CraalHi yukU PO38UMKY CYIIPOBOIKY-

\ IOTBCS B3aKOHOMIPHOIO 3MiHOIO Pi3HUX 3a

' OyIOBOIO UM cIIoco0aM¥ PO3MHOYKEHHS II0-

KOJIiHb. ¥ JKHUTTEBOMY IIMKJ O6ararbox

KUIITKOBOTIOPOKHUHHUX CIOCTEPIiraloTh 3a-

Man. 244. CknapHuit XWTTEBUA UAKN  popoMipHe uepryBaHHS IOKOJIHB, SKi PO3-

mMeayau aypenii: 1 - aiuekniuHa, MHOXKYIOTBCSA cmamesum i Hecmamesum

2 — cnepmaTtosoigun; 3 — aurota; 4 — nu- .
unHKa; 5 — norin; 6 — Meay3a wasaxom. Tak, y MemkaHIia MOpPiB aypesii

=

“‘-r- —
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§41. NEPIOAN TA TPVBAAICTb XXINTTS TBAPH

HecTaTeBe MOKOJIIHHA — IOJinu, craTeBe — Menysu (Maj. 244). Iamuii BapiauT
CKJIQJTHOTO KUTTEBOTO I[UKJIY CIIOCTEPiraeMo B CUCYHIB — KOTSAUYOIO i MeUiHKO-
Boro (npuzadaiime ii020).

YepryBaHHsA NOKOJIIHb Ma€ BeJINKe 3HAUEHHA AJIA TBapWH, AKi MEIIKalTh
B YMOBax, IO ITOCTiHO 3MiHIOIOTHCS.

JKuTTeBi MUKIN TBAPUH IIOB’A3aHi i3 MUKIIYHIMY ABUITAMU IPUPOLU, Ha-
mpukJaazg 3i smiHow mip poky. IIpumipom, y GiJbIITOCTI ccaBIliB ANIEKJIITUHUI
I03PiBaIOTh 371€0i/IBIIIOTO0 PAHHBOI BECHU, KOJU MIPOOY/IKYIOTHCS BCi IPUPOIHI
IpOIlecH.

TpuBasicTs MUKJIY PO3BUTKY 3aJE€KUTh BiJl KIJIBKOCTI MOKOJIiHb, AKi mO-
CJiJOBHO 3MiHIOIOTH OJHE OJHOTO IIPOTATOM OIHOTO POKY, ab0 KiJIBKOCTiI po-
KiB, IPOTATOM SIKOTO PO3BUBAETHCS OMHE MOKOJIHHA.

/ Y3ArANbHEHHA 3HAHb

KoxxHOMy BMAYy TBapWH, Tak CaMo SIK 1 iHLIMM opraHiamam, nputamaHHui NeBHUN
TMN LMKy po3BuTKY (cTateBui umkn). Lie nepiog mik ogHakoBumMmn dhazamm po3su-
TKYy 4BOX ab0 GinbLUOT KiNbKOCTi NOCNIAOBHUX MOKOMiHb.

Livknu po3BuTky GaraToKNiTUHHUX TBapuH OyBatOTb MPOCTMMMK Ta CKNagHUMMU.
[MpocTuin unkn po3BUTKY TpUBae Bid NEBHOI has3n PO3BUTKY OOHOroO MOKOMIHHA A0
Takoi camoi ctagii po3BMTKY HACTyMnHOro nogidbHoro nokomniHHA. CknagHi XUTTEBI
LMK PO3BUTKY CyNPOBOOXKYHOTHCA 3aKOHOMIPHOK 3MIHOK Pi3HUX 3a OyA0BO 4M
cnocob6amu PO3MHOXEHHS NMOKOMiHb.

oY
w. U[EPEBIPTE 3/10BYTI 3HAHHA

1. Wo Take umkn po3suTky? Big 4oro 3anexutb 1oro TpmBanictb? 2. Ako Moxe
Oyt TpmBanicTb XuUTTA 6e3xpebeTHux TBapuH? 3. AKkow Moxe ByTu TpuBanicTb
XNUTTA XpebeTHux TBapuH? 4. Big 4oro moxe 3anexartn TpuBanicTb XUTTS NTaXiB i
ccaBUiB? 5. AKi XXMTTEBI LMKNM Ha3MBaTb NPOCTUMN? HaeeditTb npuknaaun. 6. Aki
XUTTEBI LMK HA3MBaKOTb CKNagHMMn? HaeeaiTb npyknagu.

ana AonnUTnnBUX | KMITIUBUX

Aki YHKUIT npUTaMaHHi cTaTeBOMY 1 HECTaTeBOMY MOKOMIHHIO B XXUTTEBOMY LMK
aypenii?
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@TEMH 3

1. YkaxiTb Ha3By TBapWH, siki BMOBMIOKTb, BOMBAIOTb i CMOXUBAOTL iHLUUX TBaPWH:
a) pitocbarn; 6) napasnTy; B) XvKaKu; r) KPOBOCUCHI BUAM.

2. YKaxiTb TBapuHy-canpoTtpoda: a) renapg; 6) cTboxak LUMPOKWiA; B) ckapabei ces-
LLLEHHWR; T) KONOPaAChKNIA XKYK.

3. YkaxiTb, SIK Ha3nBatoTb TBAPVH, siKi CMOXUBAKOTb POCNMHK: a) napa3unTtu; 6) cumbio-
Tpochu; B) ditocbaru; r) mikodparu.

4. YKaxiTb TBapVHY, SKii IpuTamaHHe No3ak1LIKOBE TpaBneHHs: a) 6e33ydka; 0) piuko-
BUI pak; B) MEYIHKOBUI CUCYH; ') NaBYK-XPECTOBUK.

5. YkaxiTb Big4in WiyHKa XyNHUX TBApUH, Y SKOMY BUAINSETHCS LUNYHKOBUI CIK: @) py-
GeLb; 6) CiTKa; B) KHWKKA; ) CUYYT.

6. YKaxiTb TBApUWH, CIIMHA SIKUX HE MICTUTb TpaBHMX hepMeHTIB: a) amaibii; 6) penTunii;
B) NTaxw; r) ccasui.

7. YkaxiTb OpraHu AMXaHHS BOAHWUX KOMax: a) neredi; 6) Tpaxei; B) NereHeBi Millku;
r) opraHy uXaHHs B HUX BiACYTHI.

8. YkaxiTb TBapWH, SKMM BNacTUBUI MeXaHi3M NOABINHOIO AMXaHHA: a) Komaxu; 6) am-
ibil; B) nTaxu; r) ccaBu,.

9. YKkaxiTb TBapVH 3 HE3AMKHEHOI KPOBOHOCHOK CUCTEMOLD: @) komaxu; 6) penTunii;
B) amdibii; r) pubun.

10. YKaxiTb Ha3By CyauH, SKMMM KPOB PyXaeTbCsl 40 cepus: a) BeHW; 6) apTepii; B) aopTa;
r) kaninapw.

11. YKaxiTb TBapWH, SIKi Hanexatb 0O TENIOKPOBHUX: a) abu; 6) akynu; B) KPOKOAWIW;
r) ronyéwm.

12. YkaxiTb XpebeTHUX TBapuWH, Y BUAISbHIA CUCTEMI SIKUX HEMAE CEYOBOro Mixypa:
a) amdibii; 6) penTunii; B) NTaxu; r) ccasui.

13. YKkaxiTb TBapuH, y KMX HEMaE CChOPMOBaHOI M'A30BOI TKaHUHW: a) rigpa; 6) BUHO-
rpagHuin cnMmMak; B) KomMmaxa; r) OLLOBUI YepB'siK.

14. YkaxiTb MOMOCKa, SKOMY NpUTaMaHHWIA peakTUBHUI pyx: a) 6e33ydka; 6) BUHorpaa-
HWUI CNUMaKk; B) Kanbmap; r) CTaBKOBUK.

15. YkaxiTb TBapWH, SKUM NpuUTaMaHHa pagianbHa cMMeTpis Tina: a) ctpaycu; 6) aenb-
diHW; B) aKkTuHii; r) »abu.

16. YkaxiTb TBapuH, y SKUX BIACYTHS rpyaHa knitka: a) amdibii; 6) penTtunii; B) nTaxu;
r) ccaBsLi.

17. YKaxiTb M'si3, MpUTamMaHHWI NuLle ccaBusaM: a) MikpebepHun; 6) rpyaHun; B) dia-
dparma; r) WUAHUNA.

18. YkaxiTb TBAPWH, Y AKX MOKPUBHWUIA eniTenin BUAINSE XiITMHOBMICHY KYTUKYITy: @) MIOCKi
yepsu; 6) pnbu; B) amapibii; r) komaxm.

19. YkaxiTb TBApPWH, Y SKUX LUKipa NpakTU4HO no3baBneHa 3anos: a) pubu; 6) amqiobii;
B) penTunii; r) ccasui.

20. YkaxiTb TBapuHy, 3abapBrneHHA SKOi € NpuKIagoM MiMmikpii: a) TapaHTyn; 6) myxa-
Asopyanka; B) canamaHgpa nrsiMmcTa,; r) )yK COHeYKo.

21. YKkaxiTb TBapuH, HepBOBa CUCTEMA AKMX HE MOAINSAETbCA Ha LeHTparnbHy Ta nepu-
depuyHy: a) KULLKOBOMOPOXHUHHI; 6) MOMIOCKM; B) KOMaxW; r) Kinlb4acTi YepBy.

22. YKaxiTb TBApWH, Y AKX MiBKYIi BENMKOrO MO3KY HE BKPUTI CipO0 PEYOBMHOLD: @) CcaBLyj;
©) nTaxu; B) pentunii; r) amgibii.

23. YKaxiTb TBapVH — MeLUKaHLiB BOAONM, SIKUM MpUTamMaHHe fnLie BHYTPILIHE 3annigHeH-
Hs: a) 6araToLeTMHKOBI YepBK; 6) KICTKOBI pUbW; B) ABOCTYIKOBI MOSOCKU; ) XPSALLOBI prbu.

24, YkaxiTb XpebeTHUX TBapPWH, KM NpUTAMaHHUA HEMPAMWUA PO3BUTOK: @) XPSILLOBI
pubn; 6) amaibii; B) penTtunii; r) ntaxm.

25. YkaxiTb 6e3xpebeTHUX TBapuH, SKMM NpuTaMaHHUiA NpsIMUA PO3BUTOK: @) KOMaxu;
6) naByku; B) GaraToLLETUHKOBI YepBY; I) HEeMaTOAM.

26. YKkaxiTb TBApPWH, Y XXUTTEBOMY LMK AKX YEPIyOTbCA CTaTeBe N HecTaTeBe MOKOMiH-
HA: @) ackapuaa noackka; 6) 4OLWOBMI YepB’siK; B) PiYKOBMI pak; r) aypenis.

TECTOBUA CAMOKOHTPOJIb 3HAHb
(BMGEpPITL OQHY NPaBMIbHY BiANOBIAbL)
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TEMA

TIOBEAIHKA TBAPUH

SIKOKO € MOBEAIHKA TBAPWH Y MPUPOAI?
YM BOHQO 3yMOBAEHQ?

SIKi € TMN NOBEAIHKOBUX PEAKLLIN PI3HUX BUAIB TBAPUH?

Ik BIAGYBAETLCS HAYHiIHHST Y TBAPUH?

YM LjKABA COLAABHO MOBEAIHKO TBAPWH i SIK TBOPUHMN

CMIAKYIOTbCS MiXK COBOO?

§42. IOBEJAIHKA TBAPUH Yy ITPUPO/I
TA METOJH iI BUBYEHHSA

MpurapanTe, siki € MmeToan GionoriYyHMX AOCNiAXKeEHb.

1110 TAKE TIOBEJIIHKA? IloBeminka — Ie CIpAMOBaHi Ail opraHiamy y
BiATIOBiAb Ha BHYTPIllIHI UM 30BHIIIHI TMOApasHUKU (TOJOM, 3aXUCT, TypOOTa
mpo Hamankis Toio). IloBeginka Moike OyTU Pi3HOIO: Bifi HampOCTIIIUX PY-
XiB, HAIIpUKJIAJ IO OsKepeJia CBiTJa, 4O MLIOOHUX irop i daxucty Tepuropii. Ak
OOVH 3 HAWBAKJIMUBIIIINX CIIOCOOiB aKTHUBHOI'O IPHCTOCYBAHHSA TBAPHUH OO0 Pi3-

HOMAHITTA YMOB HaBKOJIUIITHLBOTO CEPeJo-
BUINla TOBeAiHKA 3abesmeuye BUKWUBAHHSA
¥ ycmimrHe BigTBOpeHHA BULY (npuzadail-
me, AK pPi3Hi MEAPUHU NPUCTMOCOBYIOMbCA
0o akmuenozo 3axucmy i Hanady).

Jltogu mouasau BUBYATH TBAapWUH Ile B
CUBY JaBHMHY. IXHe icHyBaHHS dYacTo 3a-
JIeYKAaJIO BiJ YCIIINITHOTO TOJIIOBAHHSA, TOMY
BasKJIMBO OYJIO 3BHATU OCOOJIUBOCTI CIIOCOOY
JKUTTS 1 moBagku TBapud (mas. 245). ITi
3HAHHS TAKOMK CIPUAIN IPUPYIEHHIO TBA-
PUYH i MOAANBIIOMY PO3BUTKY CKOTApCTBA.

Ilizmime mglogu mouaau BHUBYATH IIO-
BeIiHKY TBapuH, 100 Kpallle 3p0o3yMiTu
camMux cebe. AsKe I[iKaBO, sKe CIIiBBif-
HOIIIEHHS TOTO, II0 MU OTPUMYEMO y CIIa-
IOK Bim 6aThbKiB, i HabyToro B pesyibTa-
Ti BJIACHOTO HAaBUAHHA; K BUSHAUYUTU Ty
MeXKYy, e 3aKiHUYeThCA CXOMKICTD JIIOAUHA
3 TBAPWHOIO 1 MOYMHAIOTHCA Ii CyTO JIOJ-
CBbKi aKocTil

Marn. 245. Bik mantoHKiB AaBHbOI JitoO-

OVHM B nedepax, Ha SKMX 300paxeHo

CLEHW MOMBaHHSA, CTaHOBUTb GNM3bKo
50 T1csau pokis
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Man. 246. VYdyeHi — 3acHoBHukm etonorii: 1 — Hikonac TiH6epren (1903—1994);
2 — Kapn coH ®piw (1886-1982); 3 — KoHpag JTopeH (1903—1989)

AKA HAVEKA BUBYAEC TIOBEIITHKY TBAPUH? IloBemiHKy TBapuH BU-
BUYAIOTH (DaxiBIli 3 pisHOMaHITHUX (TIepeBakHO 0i0JOTiUHMX) clieriaJlbHOCTE —
300J0rHu, (hisiogoru, IICHUXOJIOTH, I'eHEeTUKM, €BOJIIOIiOHicTH ToIlo. AJje Haii-
OB BHECOK, 3BMYAHO, €TOJIOTIiB.

EroJoria (Big rpeit. emoc — HOPOB, J1020C — yUeHHsA) — I1e Oiojoriuna Hayka,
IIT0 BUBYAE IOBEAiHKY TBapuH. TepMiH «eTosoris» BIepiiie BuUKopuctaB 1859 po-
Ky ¢pannyseruii 3ooaor I. opdpya Cenr-Inep. OcTaTouHo eTojoris sgK
Hayka copmyBasaca B 30-1i poku XX cromirra. Ii 3acHOBHMKAMH BBa’KaIOTh
HigepaaHacbKoro Buernoro Hixkomaca Timbeprena it aBcrpifickkux — Kapia ¢on
®pima Ta Koupazga Jlopeuna (man. 246). ¥ 1973 porii BoHHM cTajiu Jaypeara-
mu HobGeniBebKoi mpemii 3 ¢isiosorii i Mmegunuuam «3a BiZKpUTTsA, I0B’ A3aHi 31
CTBOPEHHSAM i BCTAHOBJEHHAM MOJeJIeH iHANBiAyaJIbHOI Ta I'PyIOBOI MOBEeIiHKMT
TBapuH». Ili IUBOBMKHI JioaM OyJaM TaKOK BiAUAWAYITHUMU 3aXUCHUKaAMU
TIPUPOAH.

CyuacHa eTojiorid B3aeMojmie 3 OaraTbMa iHIIMMM HayKamMu (aHATOMIie€lo,
(isiosoriero, ICUX0JIOTIEIO TOIIIO).

SIKI OCHOBHI METO/IM BUKOPUCTOBYIOTEH B ETOJIOTII? OcuoBHIMEI
MeTOJlaMM JOCTIIKeHHs MOBEeIiHKM TBAPUH € CIOCTEPEKEHHS Ta eKCIEePUMEHT.

® Cnocmepescenna B eToJorii mosidarae B IiecIPpAMOBAHOMY CHPUHAHATTL
Ta ONMCi MOBEIiHKM TBapMHU. BU TaKOK cIiocTepiraete 3a HOMAIIHIMU yJII00-
aeHnaMu (cobakaMu, KillKaMu, XOM’ SSUYKaMu, IanmyramMu i T.74.), 11100 Kpaire
3po3yMmiTu ixHi moTpedu. YueHi mig yac crmocTepesKeHHs BUKOPUCTOBYIOTH Pi3-
HOMAaHiTHI onTuYHi Ta MudpoBi npuaagu: 6iHOKJII, TejecKomnu, (poTo- Ta Bifgeo-
Kamepu (mau. 247).

CTpiMKU#l PO3BUTOK TEXHOJOIiH B OCTAHHI HECATUIITTA 3POOUB MOIKJIUBUM
BUKOPUCTAHHSA B €TOJIOTi] HOBUX METOMiB, HAITPUKJIAA AUCTAHIIIHE CIIOCTepe-
sKeHHd. Ha TBapuHy Uinida0Th, MiHiaTIOpHUI pajionepenaBad i 3a JOIIOMOTOO
CIeliaJIbHUX IIPUHMaviB OAepP:KYIOTh Bif HhOro curHaau. Tak, HaOpuKJamd,
MOJKHA 3HAUTU TBAPUHY, AKY BUIIYCTUJIN B IUKY IIPUPOLY.

Hna pocmigskeHHA Mirpamiil cmiBoumX ITaxiB HAJ BiAKPUTUM OKeaHOM
yUeHi BUKOPUCTOBYIOTH pazapu. OKpeMuXx ocOOMH TBApPUH MiTATh. BinbIricTs
ITaxiB i KayKaHiB MiTATh KiJbIlAMU (Ha HOTY TBAPUHU HAAATAIOTH JeTKe KiJbIlle
3 MeTajJy UM IJIACTUKY); KOMUTHUX i XMKAKIB — BYIITHUMU MiTKaMU Y BUTJIAL
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§42. MOBEAIHKA TBAPVIH Y MPUPOAI TA METO AWM 1T BUBYEHHS] _EI

Man. 247. [Onsa cnocTepeXeHHs 3a NOBEAiHKOK TBapWH BMKOPUCTOBYIOTb Pi3HOMaHITHI OMTUYHI
Ta umdposi npunaau (1, 2 — teneckonu; 3, 4 — potoanapatn)

3aTHcKava, KiJblld abo cepekKM; MOPChKUX Ueperax — CHeriaJbHUMMU KHOI-
Kamwu, 110 HaAATaloTh 3a3BUYAall Ha JIacT, a AeabdiHaM — HA CIMHHUN IJIaBellb.
MoustocKkiB MiTATE HanmucaM¥W Ha MYILIi, KOMax — MiTKaM{ 3 HAWTOHIIOI KO-
JbOPOBOI osabru (Mmau. 248).

Hns 3’sicyBaHHA IIepecyBaHb TBAPUH — MEIIKAHIIB I'PYHTY — BUKOPUCTOBY-
I0OTh MITKHY 3 PaJioOaKTUBHUMM PEUOBUMHAMM, a BEJMKUX HA3eMHUX TBApPUH —
GPS-maaku. IIlo6 omiHWMTHM, AK TBAapWUHU CIPUUMAIOTH HABKOJIMIIIHIN CBIiT,
IOCHiTHUKN HAAATAIOTh TBapMHAM HAIIUWHUKU 3 Bimeokamepamu (Mmaj. 249).

Man. 248. Tpvknagn MiToK TBapuH: 1 — MiTKa Ha Kpuri MeTenvka MoHapxa; 2 — rycak i3 Lni-

HOIO MITKOIO | CynyTHMKOBMM MepefasBadyeM; 3 — KinbLoBaHHA NTALLIEHATN Kynvka; 4 — MiYeHun

nocochb; 5 — WKipsAcTa Yepenaxa i3 CynyTHUKOBUM nepefaBadeM; 6 — puUCh i3 BYLLUHOKO MITKOHO i
pagioHalMNHUKOM
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TemMA Y  moBedinka TBAPUH

ar)

Yueni cmocrepiraroTh 3a TBapmHAMHU B
yMOBax, HAOJIMKEHUX OO HNPUPOSHUX: Ha-
OPUKJIaL, y BeJUKHX BoJbepax. Ilomiomi
IOCIiMKeHHs BUABJIAIOTL 0arato nerajei
HOBeIiHKM, HEJOCTYIIHMX MiJi Yac CIIOCTe-
pe:xeHb y naukKii mpupoxi. Tar Bmamocs
3’scyBaTu, HAIPUKJAL, opradisaiiiro srpai
i coinkyBaHHSA MiK c000I0 BOBKIiB.

Cepen MeTOmiB MOCIiAKeHHSA MOBETiHKU
TBAPUH OCOOJMBE Miclle HaJIe:KUTh CTBO-
peHHIO emozpam (BiJ Trpel. emoc — HOPOB i
epamoc — 3amucyio), TodbTo peecrpaitii Bciel
TIOCJIiIOBHOCTI MTOBEAiHKOBUX PeakIliil i mo3 ocobmH nmeBHOTO BUAY. Jocirimgum-
KU CKJIaIAlOTh CBOEPITHUI «CJIOBHUK», 3a JAOIOMOTOIO SIKOTO IaJji ONMCYIOTh
moBeIiHKYy. I/ IIbOT0 YacTO BUKOPUCTOBYIOTH METOJ «CYILJIBHOTO ITPOTOKO-
JIIOBAHHA», KOJIU IIPOTATOM KOXKHOT'O CeamCy CIIOCTEpPerKeHHs 0e3lepepBHO it
MaKCUMaJIbHO MOBHO (hiKCcyIOTh yci il TBapuHM.

Bu cami MmoskeTe cKJlacTu eTorpaMmy, BUKOHABIITY JIaDOPaTOPHE TOCJIiI:KeHHS.

Marn. 249. Xvxxnii nTax 3 Bioeokamepotro

JIABOPATOPHE OOCHIOXXEHHA

CnoocreperkeHHA 3a MOBENiHKOIO TBApPUH

O6napgHaHHA, MaTepiany Ta 06’€KTN JOCNIMKEeHHA: XMBi 00'€KTN AOCMiOAXKEHHS (aKkBa-
piyMHi pubKM, XOBpaLLKM, MOPCbKi CBMHKM, Namnyru, TapraHu Ta iH.), pyyYku, apKyLli nanepy,
FOOUHHMK.

Xig po6oTtun

1. O6paHui 06’eKT JOCNIMKEHHS MOMICTITb Ha BUAHOMY MiCLL.

2. CTBOpITb CUCTEMY 3PYHHUX 3HAYKIB ANSA 3anncy NocrnigoBHOCTI BUGINEHNX eNeMeHTIB
noBeiHKN, Hanpuknaga: pyx NpsimMo — KpyXarnbLe, YULWeEeHHs Nip’s — TPUKYTHUK Towo. dante
BOMNIO CBOIN haHTasii, ane BpaxywnTe, WO 3HAYKM MaroTb OyTW NPOCTUMU, 3pYHHUMU ANiS
LLBMAKOrO 3anucy.

3. Mo4HITb cnocTepexeHHs!, BiABIBLIM HA HbOrO MEBHWUM Yac (Hanpuknag, 5 um 10 xBu-
NWH), 3adikCynTe NOYATOK CMOCTEPEXEHHS, MPU LbOMY OOTPUMYNTECH TULLI B Knaci.

4. MNopiBHANTE OTPUMAaHI pe3ynbTaTy Ta PO3MOYHITbL CKNagatu etorpamy TBapuHU, SIKy
BW JOCNiAXyBanu.

® Excnepumenm B eTOJIOTiI — Iie MeTOZ,
IOCJIiIKeHHA IIOBENiHKM TBapUH Yy KepoBa-
HUX yMoBax. BiH BifpisuseTbca Big cmocrte-
PeKeHHsS aKTUBHIIIIOI B3a€MOIIEI0 HOCJiMI-
HUKa 3 TBAPUHOI. EKCIIepuMeHTH IPOBOAATH
AK Y IPUPOJHUX, TAK i B MITYYHUX YMOBAaX.
Y mpupomsHMX yMOBaX €KCIEPUMEHT YacCTO
BUKOPUCTOBYIOTH JJIsI JOCJIiI)KEHHA TaK 3Ba-
HUX 3HaKosux cmumynie. lle 3oBHIMHAIN 1O-
IPa3HUK, II0 COPUUYUHSAE CIeudiuHy moBe-
Man. 250. TlTaweHs mapTuHa cpi6- ninkoBy peakiioo y TBapunu. Hampukian,
JIACTOTO KINOE HEPBOHY TUIAMY HA K- 1 yac pogyBaHHA AIA NTAIIEHAT MapTHHA

4Ky A3boba ofHoro 3 GarbkiB, W06 i
oTpUMATH iy cpibasgcTOro B3HAKOBUM CTHUMYJIOM CJYTYE
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§42. MOBEAIHKA TBAPVIH Y MPUPOAI TA METO AWM 1T BUBYEHHS] _EI

Man. 251. 1. Mogeni seub, ki Oynv 3anponoHoBaHi MapTuHy cpibnactomy. 2, 3. MapTuH Hama-
racTbCs 3aKOTUTU Ta HaCUKyBaTW BENeTeHCbKY Moaenb anus

yepBOHA ILIAMA HAa KiHUMKY A3b006a 6aThKiB. IlTallieHsa K€ II0 IJIAMY, IO €
MMyCKOBUM CUTHAJOM [JII BiIpUTyBaHHA KOKHUM 3 0aTbKiB IPOKOBTHYTOL
pubu (maiu. 250).

s BUBUEHHSA 3HAKOBUX CTUMYJIIB €TOJIOTM BUKOPUCTOBYIOTH MOoOesi —
MITYyYHi 06’€KTH, IIT0 MAIOTh XapaKTepHi 03HAKU ITMX CTUMYJIiB. IIpomonyooun
TBapWHAM TaKi Momesi, ydeHi HaMaraloThbCsd BCTAHOBUTHU, SAKi O3HAKU Bimi-
TpalTh BUPIMIAJABHY POJb Yy 3aIlyCKy IIOBemiHKOBOI peakmii. Hampukximanm, y
fbaraTbox MTaxiB, SKi OyAyiOTh THi3ma Ha 3eMJi (AK-0T, MapTUH CpibascTuii),
CIIOCTEPITAaIOTh MOBENIHKOBY PEaKIlilo 3aKOUyBaHHA B THi3mo Aunna. [ia Bu-
3HAUYEHHHA, IO € 3HAKOBUM CTUMYJOM y sAWIi (posmip, dopma, 3abapBieH-
Hs), MapTUHY CcpibiscToMy mpomoHyBanauw pisHi momeni (max. 251, 1). Bymao
3’sicoBaHO, I1I0 BUPIIIIAJIbHOI0 03HAKOIO € po3mip. Hampukianm, B eKCIIepuMeHTL
caMKa MapTHHa CcpibyscTOro Hamarajacs 3a-
KOYYBATU B THi3Z0 BEJIETEHCHKY MOMIENDb AT,
irmopyrouu Biacue siime (maa. 251, 2, 3).

VY nabopatopii eKcIlepuMeHTH JIerilie KOHT-
poJifoBaTH, aje MITYyYHi /i TBAapUHU yMOBU
MOKYTh HETaTMBHO BILJIMBATH Ha ii moBemiH-
Ky. Ile crioTBOpIOE pe3yabTaTH AOCJIiAMKEHHS.
JlaGopaTopHi eKcIepuMeHTH HacaMIepen IIO-
Kal3yIoTh ITOTEHI[iWHI MOYKJIMBOCTi TBapwH.

Ilix yac BUBUEHHA MOBEJIHKU TBApUH Y
IMITYYHUX YMOBaX YacTO BUKOPUCTOBYIOTH
npoonemui awurku (Man. 252). Tapumuy 1mo-
MIIAIOTh y 3aMKHEHY KJITKY, BUUTH 3 SAKOI
abo oTpuMaTHu MKy MOKHA TiIbKH, BUKOHAB-
1A TIeBHY Mif0 (HaTHCHYTHU Ha BaKijab abo me-
manib). Ilicasa Gararnbox OesnamgHmX IIPOO TBa-
puHa 3mificHioe WOTpPiOHY mifo (BUIAAKOBO) i
3TOJOM BUKOHYE ii IMIBUAIIE i yacTirre.

Man. 252. Y4yeHun 3a AONOMOroHo

npobnemHoro sAwmKa [AoCnigxXye
------------------------------------------------------------------ 30aTHICTb  Mautoka  pO3PIi3HATU

.................................................... KOnbopu

£ Bionoziunuil c106HUYUOK: €TOJIOTIiS, eTo-
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@TEMHE

4

QO
MM

Y3ATANbHEHHA 3HAHb

BuBuyaTty NoBeaiHKy TBApUH BaXIMBO ANS PO3YMiHHSI BNAcHO! NOBEAiHKMU ntoau-
HM Ta 0COGNMBOCTEN CMOCOBY XUTTSA TBAPUH, AKi XUBYTb Y MPUPOAHMX i LUTYYHMX
yMOBaX.

OCHOBHUMW MeTofamMU OOCHiIIKEHHS MOBEAIHKM TBapUH € CMOCTEPEXEHHS Ta
€KCMepUMEHT.

NEPEBIPTE 300BYTI 3HAHHA

1. Lo BmBYae Hayka eTonoris? 2. Aki MeToan BUKOPUCTOBYOTL eTornorn? 3. Y yomy
nonsirae MeTop, CroCcTepexeHHs B eTonorii? 4. Aki Buayu MiTok BUKOPUCTOBYIOTb Nif,
Yyac crnocTepexeHHs 3a noBeaiHkow TBapuH? HaeediTe npuknagu. 5. Y yomy nons-
rae ekcnepuMmeHTanbHUin MeTog B eTonorii?

OBroBOPITb Y TPYNAX

MopiBHANTe eTorpamu, 3pobneHi nig Yac BUKOHaHHA NabopaTopHOro AOCHIMDKEHHS.

r’ ONSA 0ONUTNUBUX | KMITANBUX

Kk B BBaXaeTe, YoMy nepea nposeeHHAM eKCnepuMeHTy HakaHo npoBecTu cno-
CTepeXeHHA 3a TBapI/IHO}O?

TBOPYE 3ABOAHHA

[NocnocTepirante 3a AKOKCb TBAPMHOK BAOMA, HAaABOPI, Y KUBOMY KYyTOYKY, 300-
napky i cknagitb ii etorpamy. BukopuctoBytoun pisHOMaHITHI fpkepena iHbopmalii,
nigroTynTe MiHi-npe3eHTau,ito Npo HaykoBi gocnigxeHHs KoHpaga JlopeHua.

Hixaso!

:  * Yapnbsa [lapsiHa Aeski 4OCNIAHNKM Ha3MBaloTh «6aTbKOM» NOPIBHAMBHOT NCUXOMOTI
: 3aBAsky npaui «po BUpaXeHHs emMouin Y MIOAMHN | TBAPUHY. 1

© = OgHUM 3 NepLUKX CUCTEMAaTNYHE eKcriepUMeHTaribHe A0CNiMKEHHS MOBEAIHKN TBAPUH
Y KOHTpOnbOBaHUX nabopaTopHux ymoBax po3noyaB Easapg TopHaavik. BBaxaeTbcs,
Lo Ha igeto unx ekcnepumeHTiB TopHaanka HagiB KoHeel JInona-MopraH, po3noBiBLum

nomy

npo cBoro nca, cokcrep’epa ToHi. Llen nec HaB4MBCA BigKpvBaTK 3acyBKy Ha

CafoBili XBipTLi, NPOCOBYYN rOMNoOBY MK perkamu LuTaxeTHuka. E. TopHaavk po3pobus
Cnocobu NOBTOPEHHS LIbOro CMOCTEPEXEHHS B KOHTPOIbOBaHUX N1abopaTtopHMX yMOBaXx.
Lle 6ynn gocnign 3 Tak 3BaHMMM NPOBNEMHMMU ALLMKAMU.

§43. BPOIJREHA I HABYTA

IIOBEAIHKA TBAPUH

MpurapganTe, Wo Take pednekc. Lo Take nogpasHuk?

Y mosepmiHIli TBapuH, 3a3BUYAall, BUIIJIAIOTE IBi OCHOBHI CKJIaIOBi: BpoIKe-
HY Ta HaO0yTy. Misk HUMU HeMae YiTKOI MeKi: OiJIBIITiCTh TOBEAiHKOBUX Peak-
i TBapuH, 6€3CYMHIBHO, MiCTUTBL i BpOM:KeHi, i HaOyTi eemeHTH.

Bpom:xeHo0 MOBEOiHKOI HA3MBAaIOTh TaKi (opMu IOBEeHiHKU, SKi Imepena-
IOThCA B CIIaJOK HamagakaM Bim 60aTbkiB. IIpo MoKIMBiCTE cIagKoBOI Imepemayi
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§43. BPOAKEHA | HABYTA MOBEAIHKA TBAPVH

Man. 253. Mopoaun cobak: 1 — roHYi cobaku Ha NonBaHHI; 2 — ipnaHACbKU BOBKOAAB y hopmi
nopsa 3 ipnaHAacbkum rpeHagepom; 3 — nactylwa cobaka 6opaep-koni nace oseup; 4 — cobaka-
noBoaup nopoam nabpagop; 5 — pATYBanbHYK 3 HIMELbKOIO BIBYAPKOIO LLyKae foaen nig vac
Tparegii y BcecBiTHboMy TOproBomy LeHTpi (Hbto-Mopk, CLUA); 6 — nekopaTtBHa cobaka monc

ocobsimBoCcTell IMOBeAiHKHM Bijg 6aThbKiB A0 HamamkiB Oyao Bimomo masmo. ITix
Yyac PO3BEJeHHS CiJIbCHKOTOCHOMaPChbKUX 1 JOMAIITHIX TBAPUH JIIOAWHA HABUM-
Jacsi orpuMyBaTu OaskaHi KoMOiHAIlil 03HAK MOBEAiHKH B HOBUX mopinx. Pos-
rasgabTe MadioHOK 253. IlopiBHANTE IMOBemNiHKY HaBeleHUX HA HbOMY MHOPiI
cobak. J[OMOBHITH ImepesiK BIaCHUMU NMPUKJIATAMU.

Ha6ytumMu Ha3mBawOTh yci popMu moBeIiHKU, AKi (GOPMYIOTECA K PE3YJIb-
TaT iHAUBIAYaJIbHOTO AOCBify TBAPWHU IIiJ Yac HAYUiHHA.

Haywinna — ne 3MiHa iHOUBiAyaJ bHOI NOBEAIHKU B pe3yJbTaTi IoIepen-
HBOT'O JOCBiZy, TOOTO B3aeMOZil TBAPWMHU 3 HABKOJIUIIHIM cBiToM. BoHo Moske
OyTH AK KOPOTKOYACHMUM, TaK i mocTifiHmMM, a MOoro CTifiKicTh 3aJeKUTh Bif
nam’ami — 34aTHOCTI 30epiraTu Ta BUKOPUCTOBYBATU iH(MOPMAIIiIO 3 IOmepes-
HBOTO AOCBifmy. Bes mam’saTi Hay4YiHHS HEeMOKJIUBE.

OO6unBi ckJamoBi (BpomskeHa Ta HabOyTa) BasKJuBi B Ipolieci hopMyBaHHSA
OOoBemiHKM TBapumHU. IlepeBara BPOIKEHOI IMOBEMIiHKM, HAIIPUKJAML BiICMUKY-
BaHHA JIAIKU Bil rapadoro abo rOCTPOro IIpeaMeTa, IIOJIATaE B TOMY, IO IIsd
nIiss BimOyBaeThcA AysKe IMTBUAKO W 3a3Bmyaii 6esmoMuiikoBo. Ile icrorHo 3HU-
JKye IMOBipHIiCTB (paTaJbHUX MOMUJIOK, AKi MoOrJia O HJOIYCTUTH TBapWHA, AKOU
il TOBOAMJIOCS BUMUTICS YHUKATHU BOTHIO abo 3araroBaTucsd Bim xm:kaxa. Kpim
TOT0, BPOIsKEHA IIOBEIiHKA 3MEHIITy€e 3aTpaTy vYacy Ta eHeprili Ha HayJiHHAI.

CsiT, AKuii oTouye OyIb-AKY TBApHHY, IIOCTiAHO 3MiHIOETHCSA, i HAyUiH-
HS Ta€ MOYKJIMBICTH NIPUCTOCYBATUCS MO HOBUX yMOB. Hampukian, ATOHCHKI
MaKaKy MeINKalOTh HaWIIiBHiIUHIIIIE Big pemrTu cBoOixX copoamuiB. Xouya BOHU
3maTHi BusKMBaTU npu Temiepatrypi —15 °C, TBapuHU IPOBOIATH GBIy Yac-
TUHY 3UMHU B Trapsauyux mxepeaax (maua. 254). g Tpaguilia nepenaeTbes 3 I0-
KOJIIHHSA B IIOKOJIIHHA B pe3yJibTaTi Hay4iHHA.

Bpom:xkena noBeninka 6asyeThcsa Ha 6e3yMOBHUX ped)IeKcax Ta iHCTUHKTaX.
Be3ymoe6ni pegpaexcu — BiZHOCHO NOCTiiiHi, cTepeoTUIHi, BpoAKeHI peakIril
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2 TEmMA Y  mseika TBAPUH

[ e OpraHi3aMy Ha BHYTPIIIHI ¥ B30BHINIHI ITO-

t\J gyt > | opasHuKH. Hampukiaz, BUALIEHHA CIHHH

| .:F C P Oig yac IMOTpamIAHHS I3Ki 1o pora, BigcMmu-
3 KyBaHHA KiHITIBKM BiJl TOCTPOTO mpemMera.

BesymoBHi peduiekcu 3a3Buyail He II0O-
TPeOyIoTh KOOPAUHYBAHHA 3 OOKY TOJIOB-
HOTO MO3KY (TlepeBasKHO Y XpebeTHUX TBa-
puH), ajle MOKYTh BHUJO3MiHIOBATUCA IIi[
Woro BILIMBOM. ¥ TaKOMy pasi pediexcu
Has3uBaIlOTh Y MOGHUMU.

Inemunkm (Bix nar. iHcmunkmyc -—
CIIOHYKa, MOTUB) — IIe CYKYIIHICTh CKJIam-
Mar. 254. ANOHCbKI Makaku KynawTbCs HUX CIQJKOBO 3yMOBJIEHUX CTEPEOTUIIHUX

B raps4omy mxepeni B [lonvHi nekna  nifi, Bonu xapaKTepHi A 0COOUH LAHOTO
Buay (oxHiel BikoBOI rpymu, craTti TOIO) i
3IiMCHIOIOTHCA Y BiAIIOBiAh Ha 30BHIIIHI a00 BHYTPIIIHI MOApPasSHUKU IJId 3a-
IOBOJIEHHSI OCHOBHHUX II0Tpe® TBapumH. Hampuixiaan, 0aTbKiBCbKHUII iHCTHHKT,
iHCTMHKT TPOMOBKEHHS POJY, XapuyoBUM iHCTHUHKT, OymiBedabHUMU Ta iHIIi
(mas. 255). InctuakTy cnenudivHi AId KOMKHOIO BHAY, TOMY iX Ille Ha3uUBa-
oTs sudosumu. Hampukian, 6arato BumiB mTaxiB OyAyioTh THi3za, ajge BU
HiKOJIM He CIIyTaeTe THi3mo coJioB’s i sacTiBku michkoi. Tak camo € 6araTo
BUJIiB CIiBOUMX IITAXiB, ajie BUINYKAHI TPeJi coioB’sa BU3HAUAEII OAPAa3y.

Panimme Bueni BimHOCHMAM 10 iHCTHMHKTY TaKi peakiii opramismy, aAKi He
3aJekaTh Big HayuinHsa. Temep YMCIeHHI HOCTIIKEeHHS JOBOAATH, IO HEMAE
JKOIHOI IIOBeNiHKOBOI peakiIiii, sxa 0 (popMyBajiacsa BUKJIOUYHO Ha OCHOBi abo
CIagKOBOCTi, a00 Hayuinua. Tomy TepMmiH «iHCTHMHKT» mefasi dacrimre sami-
HIOIOTH HA TEPMiH CTpaTerisi MoBeXiHKH.

Man. 255. MNpuknaaun iHCTUHKTIB: 1 — OyaytouM OUBOBMXHO AOCKOHAri LIECTUrpaHHi CTINbHUKK,

TUCAYI BOXKIN BUKOHYIOTH MPW LbOMY OOHAKOBI PyXu; 2 — KOXEH BUZ NaBYKiB NyeTe NaByTUHY 3i

CBOIM MaroHKOM Ta CBOiMM 0COBNMBOCTAMM KOHCTPYKLIT; 3 — 0cOBnvBe rHi3go nacTiBKu MiCbKOT;
4 — npocTe rHi3go conos’s
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§43. BPOAXKEHA | HABYTA MOBEAIHKA TBAPH

Man. 256. 1. KaHagcbka ka3apka 3 BuBogkoMm. 2. KoHpap JlopeHL Ta BMBOAOK FyCEHST, siKi
cnpurMaroTb MOro 3a marip

Hayuinnusa B Ti#t um Ti#i opmi BiacTuBe Bcim TBapmHaMm. Tak, B iH(Gy30pii
(npuzadaiime ingy3sopio-mypenvky — 00HOKAIMUHHUL MeapuronodibHuil op-
2aHi3M) 1 Tigp cIocTepiramTh peaxililo «mepedaKy» Ha BiOpallilo HaBKOJIMIII-
HBOTO cepemoBuIna. KMo BiOpallia mie Ha HUX TPUBAJIUHA dYac, I[i TBAPUHU
IepecTalmTh Ha Hel pearyBaTu.

Ocob6siuBMM THIIOM HAyYiHHA € imnpunmuHez — (Qixcaria B mam’ATi o3HaAK
00’ekTiB mim uac gopmyBaHHsS ab0 KOperyBaHHSA BPOMKEHUX MHOBETiHKOBUX
nmiti. BiH xapaKTepuayeThbca TPUBAJIicTIO i MinHicTIo. Habinsin BizoMum mpu-
KJIaJJoM iMIPUHTUHTY € BUPOOJEeHHS peakilii caifyBaHHA y BUBOJKOBUX IITa-
xiB. Hampurianm, y T'yCeHAT IIicjad BUJYIJIEHHS (POPMY€EThCS IIPUB’SIBaHICTH
IO IepIIoro mobaueHoro o6’eKTa, IO PYXAEThCA. Y IPUPOTHUX YMOBaX IIUM
00’eKTOM CTae MaTH, i I'yceHaATa Bigpasy IIicJisg BUIYILIEHHS BCIOOU CJHIiTYVIOTH
3a Hero (Maj. 256, 1). Ao mepimuM 06’€KTOM, IO PYXA€ThCA, BUABJISIETHCA
aoauaa (maa. 256, 2) abo HaBiTH HEKUBUU NIpeaMeT (HATPUKJIAL, M’ SYUK), TO
ryceHATa MPSIMYBaTUMYThb camMe 3a HUMMU.

IlTe ogHUM THIIOM Hay4YiHHSA € MeTOJ npobd i nomuaok. Bin monsirae B Tomy,
III0 TBapMHa B pasi BUHWUKHEHHsS IOTpebu pobuthb Oesiiu pisHMX mifi (1pob);
OiNBIIICTD 3 HUX BUABJIAIOTHCA MapHUMU (TIOMUJIKK). AJle IeAKi JomoMaraioTh
IOCATTH METHU, 1 TOAi BOHU 3aKpimiaiooThesa. Hampukiaan, mig uac eKcrepuMeH-
Ty ToJy0y B KJITKY IIOMIIIalOTh KPYy’Kajablle, 3’¢qHAHe 3 TONiBHUIEIO i3 3ep-
HOM. SIKIITO CTYKHYTH II0 HBOMY, TONiBHUILA ONUHAETHCSI y KJiTii. ['omomuamii
roay0d XOOUTh IIO KJIITIIi, KJIO€ PisHi 00’€KTHU i, KoJu HOro A3b00 BUIIATKOBO
HOTpPAaIIsAE B KPY:KaJabIle, OTpUMYyE 1:Ky. Uepes meBHY KiJIbKiCTh MOBTOPiB Io-
ay0 OJis OTPUMAHHS i2Ki BiKe CIPAMOBAHO 0’€ KPYsKaJblle A3000OM.

Y mpupomgHUX yMOBax MeToJ Ipo0 i TOMUIOK He 3aB:KAu edekTuBHUM. I1o-
MUJIKA MOKe BUSBUTHUCSA OCTAHHBLOIO: 3aiI0 He 0aKaHO MOMUJIATHCA Y CBOIH
HOBeMdiHIli, mobaunBIIM BOBKa. HacTaBHUKAa, SKUHA HaBUUTH, TeXK HeMae. Bu-
HATOK CTAHOBUTHL HAYUIiHHS AUTHHYAT OaTbKaMM, aJjie Iieil cmmoci6é y mpuponi
He Ay)Ke IOMIMPeHHH. Y TakoMy pasi cIpalboBye coyianibHe HAYHiHHA, abo
Hay4iHHS 3a JOIOMOTOI0 cmocTepe:keHHs. CyThb IfOoro mojasira€ B TOMY, IO
MOJIOZIa 0COOMHA BUMUTHCS He Ha CBOIX, a HA UYMKHUX MOMUJIKAX: KOIIIOIYM II0-
BeIiHKY IOPOCJINX OCOOMH, BOHA IIepeiiMae MOCBiJ IMOKOJIiHb.



TEP’IHB

/ Y3ATANbHEHHA 3HAHb

Bynb-akun noBeiHKOBUIA aKT Ma€ ABi CKNaaoBi: BPOAXEHY i HAbyTY.

BpoaxeHa nosepiHka 6a3yeTbca Ha 6e3ymMOBHMX pedoiniekcax Ta iHCTUHKTaXx.
BoHa nos’si3aHa 3 nepegadero cnagkoBoi iHpopmalii Big 6aTbkiB notomcTay. bes-
YMOBHI pedneKkcu — BiAHOCHO MOCTIWHi, CTEPEOTUNHI, BPOOXKEHI peakuii opraHiamy
Ha BHYTPILUHI | 30BHILLHI NOAPa3HUKN. IHCTUHKT — Lie CYKYMHICTb CKNagHMX CNaakoBo
3YMOBJIEHMX CTEPEOTUMNHUX AiA, NOB’A3aHUX 3i 30epeXeHHAM BUAY TBAPUHM.

HabyTa noBegiHka nos’a3aHa 3 HaydiHHAM. Bigomi Taki TMNu Hay4iHHA: iMNpUH-
TUHT, MeTog Npob i MOMUIOK, couianbHe HayyiHHS.

Y > MEPEBIPTE 3[06YTI 3HAHHS

1. Aky noBediHKy Ha3nBaloTb BpodkeHot? Ha yomy BoHa 6asyeTbca? 2. HaseaiTb
npvknagn 6esymoBHUX pedonekcie y TBapuH. 3. LLlo Take iHCTUHKT? HaBegiTb npuk-
nagw iHCTUHKTIB. YoMy B cyyacHin eTonorii uen TepMiH NOYMHalOTh 3aMiHIOBaTh Ha
«cTparterisa noeegiHkn» ? 4. Ay noBefiHKy HasmBatoTb HabyToto? 5. Lo Take HayuiH-
HA? AKi TMNK HaydiHHS BW 3HaeTe? HaeediTb npuknagw.

IixaBo! .
* Bigomo, W0 y nTaweHsT iMAPUHTUHE BigOyBaeTbCsa Lie A0 HAPOMPKEHHS, nig 4ac
: nepebyBaHHS 3apoaka B ANLi. Tak, camka KpWXKHS (OUKOT Kayuku) Nig, Yac HacuaXKyBaHHs
' deub BUOAe xapakTepHe KpsiKaHHS, i KayeHsTa, ski 3HaxogaTbCs B ANLi, 3anaMm sToBYHOTb
© Len 3ByK. Konu kadyeHsaATa BUMYNniOTHCSA, BOHW BixaTb Ha ronoc matepi. KaueHsita, ski :
. BMBe[eHi B iHKybaTopi, He 34aTHi BMi3HaBaTW KPUK Ka4ku i HE CRiayoTb Ha KPSIKAHHS CaMKK.
* Y Ki3 Matu MOBMHHA HaBYMTUCHA BMi3HABATW KO3EHS Bigpasy Micrs HapOOXKEHHS,
iHaKWe BOHa MOXe BiOMOBWUTWUCH BUrO4OBYyBaTu Moro. [JocuTb Bignyyutyu marip Big
KO3EHSITM Ha ABi FOAMHW, | BOHA MOXe He BU3HATK 1Oro.
* [po iIMAPUHTUHT y ryCeHAT BinbLue Ai3HakTecd Ha canTax:
https://www.youtube.com/watch?v=-2HA6_Z6YFM Ta

https://www.youtube.com/watch?v=ihh1xBXwt_0

§44. CIIOCOBH OPICHTYBAHH{A
TBAPUH

MpwurapanTe, K NOMKOIOTL TBAPWHM HIYHOT FPYNY — KaXKaHW. AK OPIEHTYIOTLCA KNTONOAIGHI?

AKI € CIIOCOBUM OPIEHTYBAHHS TBAPUH? IlepeminienHsa TBapuHU B
IPOCTOPi, AK OgHA 3 )OPM IIOBEIiHKH, IIOTPedye MeBHUX CIOCO0iB OpieHTyBaH-
Hsa. Tak, opieHTalliss TBapWH y IPOCTOPi MOoKe 0asyBaTHCs Ha OYKe IIPOCTUX
npunnunax. OgHieo 3 HaXOpocTimux (GopM IIPOCTOPOBOI OpieHTAIlil € TaKCHC
(Bix rpel. makxcuc — po3TAIyBaHHs) — CIPAMOBAHUN PyX OPraHi3aMy CTOCOBHO
SAKOTOCh YMHHUKA. Takcuc Moke OyTH MOBUTUBHUM (PyX J0 YMHHUKA) i Hera-
TuBHUM (PyX Binm HBOr0). Hampukian, y eBriieHu 3ejeHOI BiAMiueHO ITOBUTUB-
HUl QoToTaKCUC — PYyX Y HAIPAMKY M0 cBiTia (npuzadaiime 6ydosy eszieHu
3eJleHol i nomipkyiime, 1oMy 80HA npazHe pyxamucs 8 Oik dxcepena ceimaa).
¥ 6GinbIriocTi HazeMHHX MOJIIOCKIB CIIOCTEPIraloTh Hezamu8HUll ze0makcuc —
0aKkaHHS MOB3TU B HAIPAMKY, IPOTUJIEIKHOMY BiJl CUIN TAXKIHHA.

Ilizm yac opieHTyBaHHS y MPOCTOPi TBApWHM BUKOPHUCTOBYIOTH Pi3HOMAHIT-
Hi mogpasHUKU: 30POBi, 3BYKOBi, HI0OX0Bi Toro. OmHiei0o 3 HalJOCKOHATIIIINX
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§44. CNIOCOBW OPIEHTYBAHHS TBAPVH

Man. 257. TeapuHuW, SKi BUKOPUCTOBYIOTb NPOCTi hopMM exonokauii: 1 — MeTenuk COoBKa,;
2 —ryaxapo (nTax, nownpeHnin Ha nisHoui MNisaeHHoi AMepukmn); 3 — canaHraH (nTax, NoWnpeHnn
B Okeanii, Ha niBaHi Asii i B MNiBHiYHO-CXigHin AscTpanii)

«HaBIiraImifHUX » CUCTEM € eXOJIOKAIIis, 3a AKOI TBapuHAa BUIA€ BUCOKOYACTOT-
Hi 3BYKOBIi CUTHAJIX Ta BUSABJSE IpPeIMeTH 3a BiIJIyHHAM, 10 Bi0OMBaEThC Bix
HuX. Takuii caMuii IPUHIIUI BifiChKOBI BUKOPUCTOBYIOTH ¥ PalioJIOKaTOpPax.

Yomy TBapwMHU IJs €XOJOKallil BUKOPUCTOBYIOTh CaMe BHMCOKOYACTOTHI
3ByKH (yabTpasByK)? 3asBuuaili IPUPOAHI 3BYKM MAIOTh OiJIbIIT HU3BKY UACTO-
Ty, TOMY He 3aBasKaioTh Iig yac exosorarii. IIpocti popmu exosokrairii, Kouu
TBAaPUHN BUKOPHCTOBYIOTH ii IepeBaKHO HJIs OpieHTAaIii y mpocTopi, BUKO-
PHUCTOBYIOTH METEeJNKN-COBKU, IITaXU I'yaxapo i mesaki camaumranu (maua. 257).
HockoHnauirri (popMu exoJ0oKaIlii BJjacTUBi 3y0aTUM KUTOIOAIOHUM i KajKaHam
(muB. maj. 228). BoHu ii BUKOPUCTOBYIOTh, KPiM OPi€HTYBaHHSA, TAKOMK 1 IJIs
TOJIIOBaHHS.

31aTHICTh IO OPi€eHTYBaHHA SCKPaBO IPOSABIAETHCA I Yac XOMiHTY (Bif
aHTJ. X0yMm — AiM) — IHCTUHKTY ITIOBepHEeHHA nojgomy. Lle 3maTHicTs TBapuHU 3a
MeBHUX YMOB ITOBepTaTHCA 3i 3HAUHOI BificTaHi Ha CBOIO MiISTHKY ITPOYKMBAH-
HaA. HalisckpaBimie iHCTUHKT IIOBEePHEHHS JOJOMY IPOSBIAETLCSA Y TOJIYOiB.
Jlronu TpuBaJHMil Yac BUKOPMUCTOBYBAJHU T'OJIyOiB IJIsi JUCTyYBaHHS. 3a 6ararto
COTeHb POKiB OYyJI0O CTBOPEHO IIOPOAY MOIITOBUX TI'0JIy0iB, AKMM BJIACTUBUMA
IysKe BUCOKUII piBeHb XOMiHTIy. AbOaTpocu, 3aBe3eHi Big ruizgoBoi TepuTopii
3a 2000-6000 kM, moBepPTAIOTHCA O CBOIX T'Hi3[[, MPOJIITAIOUUN B CEPETHHOMY
mo 200-500 kM Ha JeHbB.

Haticknagminm ¢opmu opieHTarlii y mpocTopi xapakTepHi came JJid MTaxiB.
Bararo 3 HUX BUKOPUCTOBYIOTH [JIsl BUSHAUEHHSA HANPAMKY PyXy Ha3eMHi Opi-
€HTHPU — SKiCh 0COOJIMBOCTI JlaHAIIIA(TY, TOOAWMHOKI aepeBa ToIro. AJje TaKuii
criocib opieHTyBaHHS He CIIPAIlbOBYE, KOJIU IITaX¥W BUPYIIAIOTD ¥ JaJIeKi Mirparrii,
y OesdKUX BUIIQJKAX BOHU MOJAIOTh THUCAYL KijsomerpiB. JloBemeHO, IO mim dac
TaKMX Mirpariii mTaxu OpieHTyOThCA 3a moaoskeHHAM CoOHIlI Ha HeOOCXMJIi, 3ip
Ha HiuHOMY HeOi. [ledaKi 3 HUX 3MaTHI BU3HAUATH MMOJOKEHHA MarHiTHUX IIOJIOCiB
(«Mar"giTHU KoMIIac»).

Mirpaifia TBapuH — mHepiogwuHe MEPeMillleHHs TBapUH «TYyAU i Hasamg» Mixk
CYTTEBO BiAMIHHMMU cepemoBHUINIaMU KUTTA. Mirparlii MOKyTb OyTH CE30HHU’-
MU (HAIPUKJIAMd, IepesiT nTaxiB abo KasKaHiB) Ta JOOOBUMH — IIPOTATOM OJHOTO
IHs (HampuKJIal, BEPTUKAJIbHI Mirparii Api6HNX paKOHOmiOHUX y TOBII[i OKeaHy:
BPaHIIi — 0 OCBiT/IeHOI MPOrpiToi coHIleM IIOBEPXHi BogU, Je 6araTo KOpMy, BHO-
i — ma raubuny). g 3ailicHeHHA aKTWBHOI Mirpariii TBapmHi HeoOXimHe 06io-
JIOTiUHe BiIUyTTs Uacy Ta HAOPAMKY.
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Mirparii BigmiueHi B pisHOMaHITHUX TpyHd TBa-
puH. Haii6inpin BifoMuMy MirpyounMu TBapuHAa-
Mu € nTaxu i pubu. BaraTto BuzaiB nrtaxiB 3 HacTaH-
HAM XOJIONIB i HecTaui KOPMiB JIeTATH Ha MiBIEHb,
y Temti Kpai. OmHAK 0 Ce30HY POSMHOKEHHSA BOHU
TIOBEPTAIOTHCS AOJOMY — IO THUX MICIlb, /e HApPOIu-
aucsi. CuBka Oypoxkpuaa (main. 258), 110 BigmiTae
HAIPUKIiHI JiTa Ha 3uMiBa0 3a 13 THC. KM Bin
MicCIII CBOTO THi3ZyBaHHS, HACTYIIHOI BECHM BJIa-

Man. 258. Cuska Gypokpuna  mITOBye THi3[O 3a3BMUall He JaJi HiX 3a KiJbKa
MeTpPiB BiJl TOPiIIIHBOTO.

Cepen pu0 sCKpaBMM MIrpylOUMM BHUJOM € IIPiCHOBOAHUII BYTrOp €BpOIIEi-
CbKUI, IKUU JKUBE y MPICHUX BojoliMax €Bponu, a Ha HepecT Bupyiiae B Capra-
coBe Mope (Mayi. 259). JIpiObHi HOBOHAPOIKEHI JUUMHKU PO3HOCATHCA OKeaHiu-
HUMM TeUiiMU, a MOTIiM ILIUBYTH O TUPJ PiYOK, 3 AKMUX ILJIUBJIY HA HEpecT iXHi
0aThbKU, i migHIMaIOTLCA Bropy 3a TeUi€lo.

Man. 259. 1. Jopocnui piukosui Byrop. 2. JlndnHka pivkosoro Byrpa. 3. MapLupyT mirpauii piy-
KOBOrO Byrpa

fAx mopocui pubu 3HaxomATh HuIAx Ko CapracoBoro mopsi? YueHi Ipumycka-
IOTh, III0 iM [JOIIOMAraloTh INIMOMHHI Teuil, a TaK0K OpieHTallid 3a TeMIIepaTypoIo,
COJIOHICTIO BOJIM Ta 3amaxXxaMmu.

3a zamaxaMmu, Ha AYMKY OOCHiTHUKIB, OPi€HTYIOTBhCA JIOCOCEBi pubu (rop-
6yma, chomra (Mas. 260), Kera, Hepka Ta immri). IxHi MaTPKU BHIYIIOOTHCA
3 ikpu y mpoTouHiil Boai piuox. Uepes pik abo mgBa MOJIOAL OiJBIIOCTI BUIIB
JlococeBUX BiAamiamBae B mope. JocATHYBIIM cTaTeBoi 3pijocTi, pubu moBep-

Man. 260. Cbomra Man. 261. 3eneHa Mopcbka Yepenaxa
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§44. CIOCOBY OPIEHTYBAHHS TBAPYH _m
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Man. 262. Bugn ccaBuiB, Yy sikux BigbyBatoTbcsl Mirpauii: 1 — niBHIYHUIA ONeHb; 2 — kaxkaH bpasunb-
CbKWI cknagyacToryt

TAIOThCA HA HEPECT caMe B Ty PiUKYy, Je BUJIYNUJINCA 3 iIKPUHOK. SHAXOAUTHU
OPaBUJILHUI IIIAX iM Ja€ 3MOTY 3IaTHICTh pearyBaTu Ha 3amax, IIM0 3aKapOy-
BaBCA 3 HAPOIKEHHS.

IIle omma TBapwHAa, AKA PETYyJsSPHO IEPECYBAETHCA HA THUCAYI KiJIOMETPiB 1O
MiCIl PO3MHOXKEHHSA, — 3eJIeHa MOPChbKa uepemnaxa (mau. 261).

Mirpairii BiracTusi 6aratbom BugaMm ccaBIliB. Tak, Ha COTHI i HABITh THCAUI Ki-
JIOMETPiB MirpyioTh JedAKi KonuTHi (IIiBHIYHUI 0JIeHb, aHTUJIOIIA I'HY), JIJACTOHOT1,
KUTOMOi0HI, a TakoK Kaskanu (Mai. 262). I1i KouiBii 3mifiCHIOIOTHCA IIOPOKY 3a
TMEeBHUMHY MirpariiHuMU IIIAXaMU.

Cepen Komax Mirparlii BJIacTuBI mpeAcTaBHUKAM pisHOMaHITHUX psaniB. Ha-
OpUKJIaL, OesdKi BUOW capaHu, AKi B IIONIyKaX iKi mepesriTaioTh Ha COTHI Kigome-
TPiB i cycTOIIYIOTH TTOCiBM KyJAbTYPHUX pocauH (Maia. 263, 1, 2).

Cepen MeTenWKiB TeX Bimomi Bumu, 1110 Mirpyiorh. HaiiBimomiimum mirpyio-
YuM MeTeJUKOM € maHaima moHapx (maa. 263, 3). Ilporsarom mirpartii merenank
Y3I0B:K AMEPHUKAHChKOr0 KOHTUHEHTY IIPOJIiTaE TIOHA YOTUPHU TUCAYL KiJloMeTpiB.
o mirpairiii 3maTHi I MeTeIUKHU, AKi JKUBYTh B YKpaini. Hampukian, cOHIIEBUK
oymaxoBuit (may. 263, 4) sumye B IliBHiunii Adpuri. Tam BiH POZMHOKYETHCS,
i HOBe IOKOJIIHHA Mirpye Ha IIiBHiY, e BUBOAUTHCS JIITHE IOKOJIHHA METEJINKIiB.
Hampuxkinii jiTa MeTeInKy 1bOro MOKOJIIHHSA MirpyooTh Hasan B AQPUKY.

Man. 263. Komaxu, sikum BnacTuei mirpadii: 1 — cameup nepenitHOI capaHu; 2 — 3rpasi nepeniTHoi
capaHu; 3 — faHaiga MoHapx; 4 — CoHLEBUK OyasKoBUIA
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@TEMHB

/ Y3ATANbHEHHA 3HAHb

OpHieto 3 HaMNPOCTILWKMX hOPM MPOCTOPOBOT OPIEHTALLi € TAKCUC — CNIPSAMOBaHUN
pyX TBApMHN CTOCOBHO SIKOFrOCb YMHHUKA. Takcuc OyBae NO3UTUBHUIA | HEraTUBHUIA.

OpfHieto 3 HangoOCKOHanMIWMX HaBiraLinHUX CUCTEM € eX0oKalisi, 3a SKoi TBapu-
Ha BMOAE BUCOKOYACTOTHI 3BYKOBI CUrHanu v BUSABMSIE NPeaMeTU 3a BigfyHHSM, Lo
BiAOMBaETLCA Bif HUX.

3paTHICTb TBapUHM 3a NEBHUX YMOB BEPTATUCS 3i 3HAYHOI BiACTaHi Ha CBO Ai-
NSIHKY MPOXMBaHHS Ma€ Ha3BY «XOMIHI», 800 «iIHCTUHKT NMOBEPHEHHS AOAOMY».

MepiognyHe nepemilleHHs TBapUH MiXK CepefoBULLL@aMM XUTTS, WO iCTOTHO Big-
Pi3HATLCA | MPOCTOPOBO BigAaneHi ogHe Big 04HOro, Mae Ha3By «Mirpauii».

NEPEBIPTE 3[106YTI 3HAHHA

1. Wo Take Takemc? Aki 6yBatoTb BUaAK Takeucy? Haeeaite npuknagu. 2. Hassitb TBapUH,
30aTHUX 4O exonokadii. YoMy BOHM BMKOPUCTOBYHOTL A4S LbOro ynbrpassyk? 3. Ake
SIBMLLE Ha3MBaKTb XOMIHTOM? Yum BiH 3ymoBneHunin? 4. LLlo Take mirpavis TBapuH?

QO

- OBroBOPITb Y 'PYINAX

Aki € BUOW mirpauin y TBapuH?

Sﬁ TBOPYE 3ABIOAHHA

KopucTytoumcs pisHumu gxepenamu iHpopmadii, NigrotynTe MiHi-npoekT Ha Temy
«YHomy MirpyroTb TBapUHU».

ixaBo! .

 [Hi3ga riManancbKkMx canaHraHiB LifIKOM CKMadalTbCHA i3 3arycrinol CAVHU UuX :

© nTaxis. BoHu € BiZOMWM [enikaTecom KUTancbKoi KyxHi. IX yxuBaroTb y ixy nig Hassoio :

' «NacTiBYMHI THi3ga».

© « l'yaxapo — BenuKkuil (PO3MIPOM 3 KypKy) JOBrOKPUIWIA HiYHWI nTax. MoWnpeHuii Ha

: niBHovi MiBAeHHOT AMEpVKK, e MeLLKae B flicax 3 BeNMKMK nevepamu. Mrax 3aincHioe

© Ce30HHi KOWiBMi, MEepeMillylounch BiA Mevep, Ae BiH PO3MHOXYETbCH, y MOLIyKax :
pykTOBMX AepeB. HuHi OinbliicTb nevep, Ae rHi3gAaTbCcA ryaxapo, nepebyBatoTb nig
OXOpPOHOK B HauioHanbHMX napkax. PaHiwe, 3okpema B bonigii, micLeBe HaceneHHs

BiNIbHO MOMOBANo Ha LUMX NTaxiB y nevyepax 3apagy CMaqHoro 1 XMpHoro m’sca.

* [labopaTtopHi JOCNIMKEHHA NMOKa3yTb, L0 KaxaH 3 po3MmaxoMm kpun 40 cm mMoxe
MponeTiTM B MOBHIN TeMpsiBi Kpi3b CiTKy 3 Bi4KOM 14%14 cM 3 HEWNOHOBUX HUTOK
3aBTOBLLKN BCbOro 80 MKM.

* Pnbu-cnoHnkn ans opieHTyBaHHSA B MPOCTOPI, MOLLYKY KOPMY 1 BUSIBIIEHHSA XWXKakiB
BMKOPUCTOBYIOTb BlaCHE enekTpoMarHiTHe nosne, sike reHepyoTb 0COBNMBUMY M’'A3aMu.

§45. ®OPMU ITIOBEAIHKU TBAPHUH

MpurapganTe, WO Take NOBEAIHKOBUI akT. AK pyxatoTbCs OAHOKMITUHHI TBAPUHOMNOAiOHI
opraHi3amu, MOmCKU, XpebeTHI TBapUHN?

IloBenminka TBapmH HaA3BUUYAHO Pi3HOMAaHITHA 3a cBOiMHM (hopMaMM, IIPO-
ABaMHU ¥ MexaHidaMaMu. 3a3BUUail yci (hopMu HMOBEIiHKM TBAPWH 00’ €IHYIOTH
y TPH OCHOBHIi I'pynu — iHAMBigyasibHaA, PEIIPOAYKTHUBHA i colliayibHA.
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§45. POPMU NOBEAIHKW TBAPVIH

5

Man. 264. Tlpuknagun TvniB nepecyBaHHsA TBapuH: 1 — iHy30pia-Tydenbka pyxaeTbcsa 3a O0-

NMOMOTOH0 BilIOK; 2 — ameba npoTen pyxaeTbCs 3aBASKM 3MiHIi (DOpMU KNiTUHKU (ameboigHun pyx);

3 — xBunenodibHuii pyx By>Ka 3BMYaHOrO; 4 — peakTUBHUIA PyX BOCbMUHOra; 5 — aHTMnona rHy
pyxaeTbCs 3a JOMOMOrot0 KiHLiBOK

® IamuBimyanpbHa NOBeNiHKA BKJIOUAE€ Pi3HOMAaHITHI ITOBeZiHKOBiI akKTH,
CIPsIMOBAHI HA BMKMBAHHS i 'KUTTe3a0e3neueHHsa oKpemoi ocobuuu. OcHOB-
Hi 3 HUX TaKi: mepecyBaHHS; JOCJIIHUIbKA aKTUBHICTH; XapuoBa MOBEIiHKA;
HOBeIiHKa, CIIPAMOBaHA Ha IIIATPUMAHHSA TeMIlepaTypH Tijla; 3aXHCT BiJg BO-
poriB; morjsn 3a YHCTOTOIO Tija; moTpeba y rpi;
BUKOPUCTAHHSA 3HAPAIb. F'W ]

Ilepecysanna — nepeMineHHA TBAPUHU B IIPO- ; = . .
cTopi, IO IOTPiOHE MJisi BUKOHAHHS OYAb-IKUX i -
IpucCTOCYBaJbHUX QYHKIIN (Manx. 264). ' 1 \ :

Hocnidnuyvka axkmuénicms — KOMILJIEKC IIO-
BEIiHKOBUX AaKTiB, AKi 3HAWOMJATL TBApUHY 3
HaBKOJIMIITHIM cepenoBuirieM. ocaigKyrouu CBOIO
TEPUTOPiI0, TBAPHMHA OTPUMYE YSABJICHHS IIPO MicIie-
3HAXO/J)KEHHsS XapuoBHX Ta IHIIUX pPecypciB
(maut. .26.5), MOTEeHIIIMHIX HapTHepiB' AL TIPY-  Ma, 265. cuus oBCTexye caoi
BaHHA 1 MICIIb, JIe MOYXHA CXOBATHUCA BlJ XMXKaKI1B. «BOFOAIHHAY B NOLUYyKax ixi

Xapuoea nogedinka — CKIATHUN KOMILIEKC PY-
XiB, CIPAMOBAHWX HA 3HAXOMKEHHS, CXOILIIOBAHHSA, YTPUMaHHA 3m00uui. [l
TPUKJIALY OBHAMOMUMOCSHA 3 XapPUOBOIO MOBEAIHKOIO JMUYNHKY MYPAIIIMHOTO JIEBA,
SAKUUA TpaIIseTbCcA Mo Bcifi YKpaini. I[io Komaxy HasBaHO TaK uepes il MOBeIiH-
Ky. JInumHKa MypalirHOro jieBa BUKONYE B IIICKY KOHIUHY SMKY — CBOEPiTHY
JiNKY, BUKAAAI0UU ITiCOK ToJioBoIo (MaJi. 266). BoHa 3auatoeTbcd B IIeHTPI JiHKHA,
BUCTABJISIOUN HA30BHi JIMIIIE II[eJIelN, i YeKae Ha 3J00MY — Pi3HMX KoMax, Haii-
yacTile MypalroK. SIKIo 370014 HaMaraeTbcs BUOpaTHCA 3 JiMKM, JHUYMHKA
Kugae iii mig moru micok. ITimMuHKy 30MBAOTh JKEPTBY 3 Hir, i BOHA CKOUYETHCSA
Ha JHO macTKHU. JIMUMHKA BCTPOMJISIE ¥ 300U CBOI CePIIOMOAiOHI IIiesIelu i BIop-
CKy€ B Hel TpaBHi COKU, MiCJs YOTO BUCMOKTYE IIepeTpaBJIeHui BMicT (npuzadail-
me, AKUM ULe MEAPUHAM NPUMAMAHHE NO3AKUULKO8E MPABJLEHHSL).

ITogedinka, cnpamoéana HA NOWYK ONMUMALLHOZ0 MeMNePAMYPHO20 pe-
scumy. Hanpukiaan, MDOIIyK AINIPKOIO 3aTiHKY I MPOXOJIOAM IiJ Yac CIeKH
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TemMA Y  moBedinka TBAPUH

Man. 266. MypawmHuii neB: 1 — gopocrna 0CobuHa; 2 — NUYnHKa; 3 — noBYa nirka MUYMHKN

(maj. 267). Merequky OigBUINYIOTH TeMIIepaTypPy BJIACHOTO Tijia, cimaiouu Ha
BiIKPUTI MicIid i posmpaBiadAUYU KpuJja.

3axucHa nosedinka TIOB’s3aHA 3 MOITYKAMU YKPUTTA, YHUKHEHHIM HeOes-
eK, OXOPOHOI0 AUTUHYAT. BiJbIIicTh I'PU3YHIB XOBAIOTHCA Bil XMXKaAKiB y
HOpax, IfijmHax tomlo. [[i1a monepensxeH-
HA XM)KakiB OaraTro TBapuH HaOyBae xa-
paKTepHUX arpecuBHUX 103 (MaJy. 268).

Tizieniuna noeedinka 3abesmneuye mif-
TPUMaHHA YUCTOTHU Tijla TBapuuu. OgHieio
3i ckJamoBuX Ifi€ei MOBeNiHKU € TPYMIHT.
ITe moBeminka TBapuwH, CIOpPsSMOBaHa Ha
OUUIINeHHs TIOBEePXHi Tija, HAIpPUKJIAI
YMUBaHHS, KyHOaHHA. ¥ OiJbIIOCTi ccas-
I[iB YMIIEeHHS IIEePCTi € MI0ZeHHOI0 BIIpa-
BOIO. ¥ Topo0Ils XaTHLOTO T'PYMIHT IIPO-
ABJSETHCA B UUINEHHI mip’sa A3b000M, KYHAaHHI Yy BOOHMX i MHUJIOBUX BaHHAX
(mag. 269, 1). Myxwu mig yac TpyMiHTY CIIOYaTKYy aKTHUBHO IIOTUPAIOTh OOHY 00
OHY IIepelHi JIalIKu, a IIOTiM 3a JOIIOMOTrOI0 HUX YKUCTATH yce Tiio (Maa. 269, 2).

I'pa — cykynHicTh crnenugiyHEX OPoABIB ycix ()opM IIOBEIiHKH A0OPOCIOL
TBapUHU, XapaKTepHa 3He0iJbIITOro AJA MOJIOAUX OCOOMH. ¥ PiBHMX BUIIB
TBapWH, OCOOJIMBO y CCABIIiB, CIIOCTEPITAIOTh IMOBENIHKY, AKY MOYKHA Ha3BaTU

Man. 267. Awipka xoBaeTbCA Bif Cneku
y 3aTiHKy

Man. 268. ArpecviBHi No3n: 1 — MOPCLKOIO CMOHA; 2 — asiaTCbKOro fiCOBOro CKopnioHa; 3 — Kopo-
niBcbkoi kobpwu
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came Tpoio (Mmais. 270). [luTmHUYATaA AOMAIII-
HBOI KIiIlIKM BaB3ATO TPAIOTHCA 3 M SUeM:
cTpubaOTh HAa HHOTO, KaTalTh MO Mimjao3i.
BoBuensaTa i JuceHsTa IIIaJeHO KPYTATH-
cd, HaMaramo4ucs CXOIUTU OJHE OJHOIO 3a
xBicT. PYyHKIIiA I'pu y TBAPUH AOCTEMEHHO
mie He Bizoma. [lesaxi mocaifHUKY BBAXKAIOTh,
110 11e, MOKJIWBO, BUBILJIbHEHHSA HAAJIUIIKO-
BOi eHeprii. I — 1o rpa — 1e TpeHyBaHHA
B 0COOJIMBO BaKJIUBUX cepax KUTTETIATD-
HOCTi TBapWHY, HAIIPUKJIAJ Y IOJIOBAHHI.

Hianvnicmes 3a 0onomozoro 3napadv —
ocobsiMBa KaTeropis iHAWBimyasbHOI mMOBe-
MiHKY, KOJW TBapuHa BUKOPUCTOBYE IIPe-
MeTHU SAK «3Hapagmsa npaili». Hampuwaan,
MOPCHbKi BUAPM BUKOPUCTOBYIOTh KaMiHH,
1100 BiAKPUTHU MYIILIi MOJIIOCKIB a00 IauIiup
MopchKoro ixkaka (Mana. 271, 1). Ilummanae
OUUIIEHOIO BiJl IMCTKiB I'iJIOUKOIO AicTae Tep-
MiTiB i mypartok (man. 271, 2).

§45. DOPMU MOBEAIHKW TBAPVH _m

Man. 269. MNpuknagw ririeHivyHoi noee-

AiHkm: 1. XaTHin ropobeub npuiiMae

nunosy BaHHY. 2. M’sicHa Myxa 4uc-
TWUTb NEepeaHi nanku

Man. 270. Tpuknagun rpu y ccaBLiB: 1 — KOLWEHS rpaeTbCca 3 irpallkoro; 2 — mMornogi renapau;
3 — Mornogi iHAINCbKI CroHn

Man. 271. 1. Npuknagn [isnbHOCTI 32 JONOMOroK 3Hapsab: MOpCbKa BuAapa (KanaH) BUKOpUC-
TOBYE KaMiHb, W06 3namaTti naHumMp MOPCBKOrO iXaka; 2 — kaprnvkoBui wmmMnaxae (boHo6o) 3a
[0MOMOrOK OYMLLEHOI MifIOYKU MOSIOE Ha TEPMITIB
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TemMA Y  moBedinka TBAPUH

©® PenpoaykTMBHA MOBEOiHKA ITOB’s3aHA 3 YTBOPEHHAM ILIIOOHMX Tap, Ha-
POIKEeHHAM IIOTOMCTBA ¥ TypOOTOIO IPO HHOr0. BoHA YacTO CYIPOBOMMKYETHC
3aMUNAHHAM. OYHKIIA 3aJUNAHHA HOJISATAE B TOMY, 1100 3BECTH Pas3oM IBOX
TBapMH PisHOI cTaTi B yMoBaxX, siKi 3a0e3neuyioTh HaAWOiJbIly WMOBipHiCTH
YCIIIITHOTO IMapyBaHHA. BijibIlie Ipo penpoayKTUBHY IIOBEAiHKY BU Ji3HaETeCs
3 HaAcTymHOTOo maparpada.

©® ComiasbHa OBEMiHKA BKJIIOUAE BCi TUIIM B3a€EMOiil TBapWH B yrPyIIOBaH-
Hax. OnHi TBApUHY BeAyTh MTOOAUHOKUI CIIOCIO sKUTTS, HAIPUKJIAL TUTPU. [HITi
BUJIM YTBOPIOIOTH Pi3HOMAHITHI 3a uMceJbHIiCTIO (70 6araTboX THUCSAY OCOOMH)
Ta piBHEM CKJIQAHOCTI ciiibHOTU. Tak, TepMiTH KUBYTH y CKJIAJHO OpraHi3oBa-
HUX KOJIOHisIX, YHCJIO TOPOCIUX OCOOMH Y AKMX MOKE HOCATATHU Bil HEeKiITbKOX
COTEeHb 10 JeKiJIbKOX MiJbHOHIB. Yci TepMiTH B KOJIOHII MOiIsAOTHECA Ha TPU
OCHOBHIi rpynu (KacTu): po6oui 0coOMHU, OCOOMHM-COITaTH i 0OCOOMHM, 3HATHI
o podMHOKeHHA (Maj. 272). CxoKy opraHisalliro KOJOHi#T MaiOTh OiJbIIiCTD
mypaiiok. JlromimHOmoAiOHI MaBIM OpaHTyTAaHU JKUBYTh MaJIeHbKUMHU TI'pyIla-
MU, AKi CKJIamaioThbCsa i3 caMKu Ta ii auTuHYaT. 3pigKa TPaIlIAThCA IPYIN 3
IBOX mopocaux caMok. CaMmiii BegyThb IIOOJUHOKUH CIIOCI0 MKUTTS.

Man. 272. Kactu TepmiTiB: 1 — poatoya camka; 2 — congart; 3 — poboyi ocobnHm

He Oyap-saka rpymoBa aKTHBHICTL TBapUH € colliajJbHOIO. Hampukian,
CHIJIBHUN HOJIIT MeTeJUKiB Ha cBiTJIO ab0 3araJibHy BTeUy TBApHWH Bif JiicoBoi
TIOXKelXKi He MOYKHA Ha3BaTU COIIaJIbHOIO ITOBEAIHKOIO. BijbIlle Ipo comianbHy
HOBEOiHKY — 3TOMIOM.

/ Y3ATANbHEHHA 3HAHb

\/PospisHmOTb iHOMBIAyanbHy, PenpoayKTMBHY W couianbHy OpMKU NOBELiHKM
TBapuWH. |HOMBIQyanbHa noBediHka CnpsMOBaHa Ha BWXMBaHHS 1 XuTTe3abesne-
YeHHs okpeMoi ocobuHu. Lle pi3Hi cnocobu nepecyBaHHs, OOCMiAHMLbKA aKTUB-
HiCTb, Xap4oBa noBefiHka, noBefiHka, CNpsiMOBaHa Ha MOLUYK ONTUMArbHOro TeM-
nepaTypHOro pexumy, 3axmcHa noBefiHka, BUKOPUCTaHHS Pi3HUX 3Hapsaab.
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§46. PENPOAYKTVBHA MOBEAIHKA TBAPVH

oY
w. [EPEBIPTE 3[10BYTI 3HAHHA

1. Aki € ocHOBHI doopmu noBefiHKM TBapUH? 2. AKi € cnocobun nepecyBaHHs TBapuH?
3. HaBegitb npuknaam 3axucHoi noBefiHku. 4. [Ina 4oro TBapvHam noTpibeH rpy-
MiHr? 5. Aki dyHKUiT rpy y TBapuH?

QO

OBIrOBOPITb Y T'PYMAX

Ak pisHi dhopmMu noBediHKM JonoMaraTb TBapuHaMm NPUCTOCOBYBaTUCL A0 YMOB
cepegoBuLa?
r’ OANA DONUTIMBUX | KMITIIUBUX

Ak BM BBaXkaeTe, YOMY Killka BUTpayvae Habarato OGinblue 4Yacy Ha BUIU3YBaHHS
CBOEI LWepCTi, HiX cobaka? YoMy camui TBapuWH, SKi MeLLKatoTb Y rycTux ficax, 3a-
3BMYal NpMBEPTaOTb yBary Camku 3ByKOBUMW CUrHanamm?

Sﬁ TBOPYE 3ABIOAHHA

KopucTytoumce pisHuMn gxepenamu iHpopmalii, nigrotynte MiHi-npoekTn Ha TEMU:
«5IK HaB4aOTbCA NTALLEHATay, «AK TBAPUHU KOPUCTYOTBCH 3HAPSAASMU npavi».

ixaBo! ,
¢+ Y npumartiB B3aEMHUM FPYMIHT HE TiNlbKu CRYrye Anst yTpUMaHHS BOSIOCSHOTO NOKPUBY
: B YMCTOTI, ane € BaXnuB1MM akTOpoM NiATPUMAHHS CTPYKTYpY CMiBTOBapuCTBa. [PyMiHr :
: MepeTBOPMBCS B HUX Y TOHKE MUCTELTBO N Y AesKUX BUAIB 3abupae LWOoAHS Ynmarno yacy. -
. Y nopi Ta iHWMX NIeMypiB 3 HKHIX iKNiB i pi3LiB yTBOPMNMCA cnewiasnbHi «3y6Hi rpebiHLi»,
‘' Ki BOHW BMKOPUCTOBYIOTb A1 YMLLEHHS LLIEPCTI. :
© ¢ Y TepMiTHUKax poboummn 0cobruHaMm € ik caMkm, Tak i camui, y couianbHUX KoMax
© 3 psagy nepeTvHYacTokpuni (MeaoHocHa 64ykona, AXMeni, Mypaluku Towo) pobodmmm

0COBUHaMK € BUKITHOYHO CTEPUIbHI CaMKU.

* B YKpaiHi TpannseTbcs eAUHUIA BUA, TEPMITIB — TEPMIT LUKIANUBUIA.

» Cx0xXy couianbHy CTPYKTYpy 3 TEpMiTaM1 MatoTb KOSIOHIT CCaBLLiB — rofiMx 3eMIieKoniB.
IXHS KOMOHisi cknagaeTbcs 3i CTepurbHMX poboumx ocobumH o06ox cTaTen, AeKinbKox
caMLiB Ta OgHIel camKuy, 30aTHUX 40 BIATBOPEHHSI NOTOMCTBA. ['oni 3emMnekony MeLluKaTb
y Cyxux caBaHax i HaniBnyctenax Kerii, Edionii Ta Comani.

* BinbLue npo rpymiHr cipoi M’ACHOT Myxu Ai3HanTecsi Ha CawTi:

https://www.youtube.com/watch?v=iLHgBHOgBx0

§46. PEITPOAYKTHUBHA
IIOBEAIHKA TBAPUH

MpuraganTe, Ak TMNW NOBEAIHKM BiAHOCATb 4O penponykTuBHOI. Lo Take cTaTeBe Ta
HecTaTeBe PO3MHOXEHHA?

ARY IIOBEIOTHKY TBAPUH HA3SUBAIOTH HIJIFOBHOIO? Bu Bike 3HA-
€Te, IO I TBapUH XapaKTePHi [Ba OCHOBHUX TUIIM PO3SMHOYKEHHS: CTATeBe
Ta HecraTreBe. CTaTeBe PO3MHOKEHHS CYIPOBOIKYETHCA BUHATKOBOIO Pi3HO-
MaHiTHiCTIO (hOpPM TTOBENiHKU, CIPAMOBAHOI HA MONIYK IIapTHepa, YTBOPEHHSA
map, BIi3HaBaHHA MapTHepa, IIJIIO0HI puTyanau i BiacHe crapoByBaHHs. TBa-
pUHU, AKi JKUBYTH y IPUPOAHUX PalioHAX 3 BUPAKEHOIO 3MiHOIO CE30HIiB POKY,
HaNPUKJIAA B YKpaiHi, MalOTh PiYHMUI ITUKJ PO3SMHOYKEHHS.
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Man. 273. lLntoGHa noBefiHKa XyKiB-CBITNsKiB: 1 — caMka CBiTnsika 3BM4aNHOro; 2 — CBITNSAKU B
nici (ooBra ekcnosuuis 4eMOHCTPYE HanpsIMKX NONbOTYy CaMLiB)

IITrro6Ha MoBemiHKa 3a3BUYAl PO3MOUYMHAETHCS 3 MOIIYKY CTATEBOTO IapT-
Hepa. [[Jig 11bOr0 TBAPUHU BUKOPUCTOBYIOTH CUTHAIN Pi3HOMAaHITHOI IPUPOIM:
ximiumi, 3ByKOBi, 30pOBi.

IIxro6HI curHa M KYKiB-CBIT/IAKIB Hajge)KaTh OO0 30POBUX AeMOHCTpPAIIiii
(mag. 273). Jlitarouum, camii BUpPOOIAIOTH crasaxu cBitia. CaMKu pearymoThb
HaA CUTHAJIU CaMIld KOPOTKHM cuajaxom. Camellb BifiTIOBiZae Ha CUTHAJ caM-
KM, Habamikapoumch M0 Hei, i mapa mIpomoB:Kye oOMiHIOBATHCA CHUTHAJIaMU
IOTH, JOKM caMeIlb He ITiJJIiTae i He CIIapoOBYEThCA i3 CAMKOIO.

BunsaTKkoM € TBapuHU, AKi BeOyTb CUASUYUNA CIIOCIO JKUTTs, HAIPUKJIAL Kopa-
JIOBi mosinu. Y HUX PenpoayKTHBHA ITOBEAiHKA IIpecTaBjeHa BUKJIIOUYHO y BU-
TIsAi GiJIBIII-MEHIII OJJHOYACHOT'O BUKUAAHHA CTaTeBUX MPOAYKTIB (Maj. 274).
IIa cuaxpoHi3allisg yacTo 3a6e3neuyeTbcss XiMiYHUMU CUTHAJIAMU.

Ot:ke, cIapoBYBaHHIO OiJIBIIIOCTI TBapwWH Iepeaye eramnm 3aaullaHHs. lle
cIpusie BimOopy HAWBiAIIOBIAHIIIIOT0O mMapTHEpPa, KPiM TOro, IEPEIIKOIKAE MiK-
BUJJOBOMY CXPeNIyBaHHIO. 3ANUYAHHA — OOMiH cHeIialbHUMU CUTHAJIaMU —
IeMOHCTpaliaMu. SaIUIAHHSA ¥ TBAPUH MOKe BKJIIOUATH IIiJHOIIIEHHS KOPMY,
K Y KPAYOK, MEeMOHCTPAIlil0o OIlepeHHs, AK y ITaBuU4Ya, 3BeJeHHs CIOPYI, AK B
aJbTAaHKOBUX NITaxiB (Maj. 275), TOKyBaHHS y Iyiyxapsd Ta iHImre. 3a3Buuaii,
aKTUBHOIO CTOPOHOIO IiJi Yac 3aJUISAHHS € caMellb, a TaCuBHOIO — caMmKa. To6To
caMIliB BUOMpPAIOThL caMKu. Ile moB’s3aH0 3 THM, IO caMe Ha CaMKy 3a3BHYAl
Jisirae OCHOBHA TypOoTa 3a HaIlaJKaMMu.

€ TBapuHU, AKi, 3ATUIAIOUYNCA 10 CAMOK,
BUKOHYIOTh «JI000BHI cepemamu». Omui 3
HallKpaluxX «CHiBaKiB» — ropbaTti Kurwu.
3aTuIgHHA B HUX CYIPOBOMKYIOTHCA JIO-
0OBHUMMY HiCHAMHU, SAKi MOMKYTH TPUBATHU
miny moby. CoJsioBeii Te:x cmiBae Binm 3axomy
COHIIA IO CBiTAHKY caMme AJIA TOTO, IM00 3a-
BOIOBATHU «JaMy CBOTO CEPILA».

VY pisHuX BUAIB TBapUH IILIIO0HI CTOCYHKH
HeomHaKoBi. [ledKi 3 HUX yTBOPIOIOTH ITOCTiH-
Man. 274. PO3MHOXeHHs1 Koparis Hi mapu (Ha OAWH ce30H abo Ha HeKiJbKa),
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§46. PENPOAYKTVBHA MOBEAIHKA TBAPVH _m

Man. 275. 1. PuTyanbHe rogyBaHHSs y pi4koBOi Kpsiukm. 2. 3anvusiHea nasuya. 3. MNobynosa anb-
TaHKW anbTaHKOBMM MTaxoMm AN NnpuBabneHHs camkm

i obuaBa mapTHEpPU 0EPYTh YYACTh Y JOTJIAL 32 TOTOMCTBOM, SIK-OT y BOBKIiB.
Jlebeni Ta rycu BubupaoTh cobi mapTHepa 3a3BUUYall Ha Bce JKUTTA. BiabIIicTs
CHiBOUMX IITaXiB yTBOPIOIOTH IIapu JuIlle Ha ce30H. [IpiOHi ccaBii (Hampu-
KJIaJ, TPU3YHU — MWUIIIi, MAIIOKN) YaCTO He YTBOPIOIOTH MOCTIHHUX map.

Hatimomupenimma B npupoi opMa IIIIOOHUX CTOCYHKIB, KOJIU OOWH ca-
MeIlb 3aIlIigHIOE OijbIlle OgHieI caMKU, HAIIPUKJIAL CBificbKi Kypu.

Y HOMY IIOJIATAE€ BATBHKIBCHKA TIOBEIIHKA? Ile moBeminka,
moB’sizama 3 TypOOTOIO TIPo HalmaakiB. PiBeHb 11iei TypOoTH B pisHUX I'PyH TBa-
pUH 3HAYHO BigpisHsaerbcsa. Halmpocrinmii BapiaHT TaKoi MOBENIHKY MOKHA
cIocTepiraT B KOJOPAACHLKOTO JKyKa. Besa TypOoTa mpo HAIaAKiB MMOJIArae y
TOMY, III0 CaMKa BigKJagae AWIA Ha MaiOyTHIO Ky (IMCTOK KapToILIi) Ju-
ynHKY (Mas. 276).

Crkiaagmimna 0aThbKiBCbKa IIOBENiHKA B KOPOJIiBCBKOI KoOpu. Camka Oyaye
rHi3mo 3 JjicoBoi migcTmiaku, 1o rame (Mmaa. 277). Ilicasa BigxkaamaHHA A€Hb
BOHA MiATpUMYye€ TeMmIiepaTypy B rHiszi Bim 26 mo 28 °C, 36imbiryrouu abo
3aMeHITyIoun Kymy. Tax sabesmeuyeTbcs ONTHUMAJIBHUN TeMIepaTypHUil pe-
KM PO3BUTKY SIEIH 32 PAXYHOK THUTTSA POCAUHHUX PelTok. CaMKU 3aBiKAU
OXOPOHAIOTh KJAAKY, CTAlOUM Oy:Ke arpeCMBHHMN 1 Hallamgalodyu Ha BCiX, XTO
HaOJIMIKAEThCS 40 THi3ga — Big ApiOHMX TBApUWH IO CJIOHIB i sroguuu. Hesamos-
ro 10 BUJIYILJIEHHS JUTHUHYAT caMKa 3aJIMIae THi3mo.

VYV meaxkux MOOLUHOKHX OC Ta OMJKij caMKa Iepen BigKJaIZaHHAM S€Nb OY-
Iye THi3go, samacae DKy OJs JUUYMHKK. B oc Ie mapajisoBaHi Komaxu abo
maByku (Man. 278), v 6a:kin — Hekrtap i nuiok. Ilicasa BigkJIamaHHS SAE€Ib,
3aKPUTTS Ta MACKyBaHHA THi3ga TypOoTa Ipo HAIMAAKiB 3aKiHUyeThCA.

e hﬁ‘n AN :
Man. 276. Anua konopagcekoro  Man. 277. Koponiscbka Man. 278. JopoxHs oca 3 napa-
XKyKa Ha NnUCTKY KapTonni Kobpa Ha rHiagi ni3oBaHNM NaByKOM
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@TEMHB

¥V 6iapimocTi mraxis, ccaBIliB i JeAKMX KoMax 0aTbKu (a00 OAUH 3 HUX) IIic-
J HAPOMKEeHHA HANIaAKiB OXOPOHAKITH i TOAYIOTH iX. ¥ CCaBIIiB, HAIIPUKJIALT
KOIMUTHUX, MaTU TYpPOYETHCS HPO AUTHUHYA i IIiCJaA TOro, SSK BOHO IIOYHHAE
CaMOCTIiHHO *KUBUTUCH.

& Bionoziunuil croéHuoK: NLIIO0HA Ta 0aThKIBCHKA IOBETIHKA.

X oY
NEPEBIPTE 310B6YTI 3HAHHA

1. AkMm TBapvHam He BMAcCTMBUI MOLUYK LWNOOBHOro naptHepa? 2. Ake 3Ha4YeHHs
ONs TBApUH Mae NpoLuec 3anuusaHHA nig Yac witobHoi noeediHkn? 3. Y akin dopmi
BigOyBalOTLCA 3aNUUAHHA Y pPi3HMX BUAIB TBapuH? 4. Aki popmun wnobHMX BigHO-
cuH ByBatoTb y TBapuH? 5. LLlo Take GaTbkiBCbKa NoBediHka? HaseaiTb npuknagu.

Ona ooNUTIUBUX | KMITIIMBUX

KopucTyoumcb pisHuMmuy gxepenamu iHdbopmauii, 4ocnigiTe pisHi hopMu LHOBHOT i
DaTbKiBCbKOT MOBEAIHKM Y NTaxiB.

LixaBo! ,

» [1na nigirpiBy feub i NigTPMMaHHA MOCTIMHOI TeMnepaTypu, POCIAUHHI PELUTKM, WO :

: THUIOTb, KPiM KOPOMiBCbKOT kOGP, BUKOPUCTOBYIOTL CMITTEBI KYpY Ta KPOKOAWIIN. '
* Y MOPCbKMX KOHWKIB i CTpayciB Npo NOTOMCTBO TypOytoTbCS cCamLli.

:+» Camkn anbTaHkoBMX NTaxie BigaaloTb nepesary camusm 3 Ginblu CUMETPULHUMM
‘ Ta Kpalle npuvKpalleHuMn anbtaHkamu. Arne BigknagatoTb SNus, a noTiM BUCUIKYIOTb
X B iHWMX rHi3gax, fKi camocTiiHO GyaytoTb. AMNbTAHKU CIYryioTb BUKIOYHO OIS
np1BaboBaHHSA CaMOK.
* [Mpo wnobHy Ta rHi3goBy NOBEAIHKY KOMOYKU TPUIONKOBOI Ai3HAWTECS Ha CauTi
https://www.youtube.com/watch?v=cBX8hWuiHTk
* BinbLlue nNpo wnobHy i 6aTbKiBCbKY NMOBEAHKY PI3HMX TBAPUH BU MOXETE Ai3HaTUCS 3
Takunx IHTepHeT-canTiB:
https://www.youtube.com/watch?v=W7QZnwKqopo
https://www.youtube.com/watch?v=0cCP4_R8QBw
https://www.youtube.com/watch?v=uGZwZIcCnDE

§47. TEPUTOPIAJIBHA ITIOBE/ITHRKA

MpurapanTe, SkMX TBApMH HA3MBaKOTb COLiaNbHUMN.

TepuropiaJiIbHO0 Ha3WBAIOTh OBELIHKY, AKa IIOB’A3aHA 3 MOAIJIOM TEPUTO-
pii Ha okpemi minaHKU. BoHM MOXKYTh OyTH mOCTiHHUMHU a00 TUMYaCOBUMU,
iHguBigyasbHUMH ab0o TpylmoBUME (3arajbHa TEpPUTOpPisa crama, a3rpai, cim’i
To1110). PoaMipu Ta CcTpyKTypa OiJISTHOK MOKYTh CUJIBHO Bipi3HATHCS B Pi3-
HUX BUJIiB TBapuH.

TepuropianbHa IOBeJiHKA BKJIIOUAE MAPKYEAHHA, 800 MiteHHA, MK MiNAH-
K1 Ta Ii oxopoHy Bix iHIMMX TBapuH cBoro BuAy. IlTaxu mosHadaroTh CBOIO Te-
PUTOpPiI0 HepeBa’KHO 3BYKOBUMHU CUTHajJaMu — cmiBoM. Kordui — maxyymmm Ta
BisyasbHUME MiTKaMu. 1le MOKYyTb OyTH eKCKpPEeMeHTH, BUTOIITaHI MiJIAHKU, II0-
IPANWHA HAa KOPi JepeB TOINO. 34e0i/IbIIOro TPamIAEThCA MOETHAHHA PiSHUX
TumiB miToxk. Hanpukiaan, Oypi BegMeni oOIpHCKYIOTH cedero AepeBa, TPYThCA 00
HUX, IPANAIOTH i rpu3yTh Kopy (Maj. 279), a TaK0XK POOJIATH 3arJIMOMHU B 3€MJTi.
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§47. TEPUTOPIAABHA MOBEAIHKA _m

Man. 279. MNpuknagn mapkyBaHHS TepuTopii TBapuHamu: 1 — TeputopianbHa MiTka, SKy Ha-

HiC Ha AepeBO BeAMidb; 2 — CXOXWA MeToA MapKyBaHHS BUKOPUCTOBYE OeHranmbCbKui TUrp;

3 — renapam MapKkylTb TEPUTOPID ceyeto; 4 — caMLi KOTAYOro fieMypa ans MapkyBaHHSA Tepu-

TOpii ApAnatoTb NOBEPXHIO AepeBa, NoMivaloym MOro CEKPETOM Nnaxyyux 3anos, NpoTOKU SKMX
BiAKpMBaOTbCS Ha Nnanax

MiTku, AKMMUW TBapWUHU NTO3HAYAIOTH
MeXKi TepuTOopii, HeCyTh iH(pOpPMAIlit0 PO
ii xassgiHa i marTh MOMKJIMUBICTH OIIHUTH
IIaHCH Ha MepeMory B KOHMJIIKTI 3 HUM
TBapMHAM, III0 HAOJUIKAIOTHCS OO0 TEPU-
Topii, ARy B:Ke 3aimaTOo. Tak, Bemmeni
OIIiHIOIOTh PO3Mipu Xa3sdiHa TepuTopii 3a
BUCOTOIO TToapAnuH Ha Kopi. IIlo 6inbmumit
BeIMiIb, TO BUILE IMOLPAIMHIA.

YacTo TepuTopiasbHA IIOBEIiHKA IIPU-
ypoueHa JUIIle 0 MEepPiofgy PO3MHOMKEHH.
Hanpuknaan, y UTUIroOHWET mepiox camiti
0abok-Kpacyns (mayu. 280) BuOuMparOTh Ii-
AsgHKu HafA crpyMiramvu. Ili mingaku BoHU
MO3HAYAIOTh IIOJeHHNMU 0araTopasoBUMU
00JIbOTAMM Ta €HEPriliHO OO0OPOHSAIOTHL Bif
caMIIiB-poauyiB. ¥ III0 30HY caMeIlb 3ampo-
ITy€e CaMKY 3a JJOIIOMOT'0I0 « TAHITIO» HAJl II0-
BepxHelo Boxu. Ilim uac BigkJIagaHHA A€Ib
BiH OXOPOHAE CAMKY BiJi iHIITMX CaMIIiB.

Cx0:Ky ITOBEIiHKY MOXKHA CIIOCTepiraTu B
pubM KOJIOUKM TPUTOJKOBOI (Masa. 281).
VY mnepion po3sMHOMKEHHSA y caMIld 3’ sIBJIs-
€ThbCsA IyKe sACKpaBe 3abapsieHHsa. Bin 3a-
iMae mIAHKY OHA BOolimMu, Oyaye I'Hi3zo,
Iy:Ke arpecMBHO aTaKy€e CcaMI[iB CBOTO BULY,
a caMOK 3aMaHIOE 3a JOIIOMOI'0I0 «TaHITIO».

Man. 280. CameLb 6abku-kpacyHi crepe-
e CBOIO AiNsHKY CTpyMKa

Man. 281. CameLb KOMHOYKM TPUTONKOBOT
3amMaHIoE CaMKy B rHi3go
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TemMA Y  moBedinka TBAPUH

YV TepuTopiasbHUX KOHMIIKTaX «BJIACHWUK» MIJIAHKU 3aBXKIU Ma€ IlepeBa-
ry — BiH arpecuBHimiuii i 3a piBHHX yMOB 3a3BuUYall mepemarae. AJje IpoOsB
arpecii B paMKax TepuTOpiajbHOI ITOBEeZiHKHU CTPOTO oOMe:KeHUil. Byab-sakiit
TBApUHI BUTiHO 3aXUINAaTU CBOIO MiJAHKY, IO MOMKJMBOCTI He BIAIOUHCA 0
IBO0OIO, OCKIJIBKU OyIAb-AKHI Hamaj HOB’A3aHUN 3 PUSHUKOM OTPUMATH IIO-
paHeHHs. Y TBapuWH € MeXaHi3MHU, IO MiHIMisyOTh (hisuuHiI BTpaTu B KOH-
dikrax 3a me:xi Tepuropii. CupaB:kHiI OMTBY BigOyBaioThCA PigKO, TOMY IO
iCHYIOTH cIleIliaJibHi Tak 3BaHi KOOeKCH IIPaBUJI, AKi BU3HAYAIOTh, XTO BUIije
epPeMOIKIIEM i3 I[iel CyTHUUKU.

Konn TBapunu-cycigu sycrpiuaroThCs Ha MeXXKi CBOIX TepHUTOpiii, BOHU IIO-
BOIATHCA TaK, HaueOTO B HUX OOPIOTHCS ABa IParHeHHA — PATYBaTHUCS i Ha-
nazatu. Ile Moke IPOABUTUCA AK KOHGAIKMHA noéediHka, y AKiil momiTHI
IBi IPOTUJIEKHI TeHAEHITiI: aTakyBaTu U Tikatu. HYacTo TpamiaseTbes Gpopma
MOBEIiHKM, AKY Ife Ha3WBalOTh 3MillleHa aKTuUBHicTh. Ile moBeminka, «HeIO-
peuHa» mysa moTouHoi curyarii. Hampukiaanx, mMapTuH g yac TepuUTOpiaib-
HOTO KOH(QIIKTY MOJKe IIOUaTH JIIOTO BUCKYOyBaTH TPaBy Il HOraMu — HiOu
a0CoOJIIOTHO 0e3rIy3aa OissJbHIiCTL 3a IIUX O00CTaBUH.

3MileHy ak TUBHICTh MOYKHA criocTepiraTu i B jgrofeli. SiTKHYBIINCA 3 BaXK-
KUM BUTIPOOYBAHHAM a00 3 HEIPUEMHOIO COIiaJIbHOI0 CUTYAIli€lo, AesaKi Joau
MOYMHAIOTh IPU3TH HIrTi a00 KiHUMK OJiBIls, HAKPYyUYYBaTU HA IIajelb IacMoO
BOJIOCCS, icTH abo0 OUTH, He BiguyBauu TOJIOAY i coparu, iHaKIle KayKydwu,
BUMHAIOTEL Aii, AKi He CHiBBiIHOCATHCA 3 PeaJbHOIO CUTYyAaIli€o.

Ha ocHoBi KOH(}IIKTHOI MOBeAiHKM B 6araTboX BUIB TBAapUH CHOPMYBAJIU-
cs IeMOHCTpAIlil IoTrpo3u, CIPAMOBAaHI IPOTH OCOOMH, AKi BTOPIJINCS HA UYKY
Tepurtopifo. ITorposu HabaraTo eheKTUBHIiIII, Hi’K CIIpaBKHI cyTuuku, 60 He
3aIOMiI0I0TD IITKOAY KOMHIN CTOPOHI KOH(IIKTY.

IleMoHcTparii morposu MOKHA CIOCTEpiraTu He TiJIBKU IIifi 4ac TePHUTO-
pianrbHUX KOHQIIIKTIB. ¥ AeAKUX BUIIB COIiaJbHUX TBAPUH icHye iepapxisa
IOMiHYBaHHSA — OpraHisalis rpymnu, 1Mo 3abesneuye AOMIHYIOUMM OCOOHMHAM
OpaBo IIEPIIOCTi Imig uac BuOopy ixki, yKpurTa abo mapTHepa I PO3MHO-
sKeHHs. lepapxil momiHyBaHHS HiATPUMYIOTHCS 3a PAXYHOK IIOrPO3 i3 GOKY
IOMiHYIOUMX OCOOMH i BiAMOBiAHO — 3aCIOKiM/JIMBOI MOBeAiHKY Hifjeraunx. 3a-
CIOKiliimBa IOBeAiHKA ITIiAJerjuX CTPUMYE aib(a-ocoOOMHY Bia HemoTpiOHOI
arpecii (man. 282).

Man. 282. lNpuknagun 3acrokivnueoi NOBeAiHKM y TBapuH: 1 — no3a nignopsiakyBaHHSA Yy BOBKIB;
2 — B3aEMHUI rPYMIHT Yy MaBn
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§48. COLIAABHA MOBEAIHKA. TN YTPYNOBAHb TBAPVH

Binwmre mpo iepapxito momMiHyBaHHS BU Ai3HAETeCs 3 HACTYIHOTO maparpada.

ITomioHy moBemiHKY MOXKHA 3yCTPiTHU i B CIiJIKYBaHHI Jfofei: yemimika abo
PYKOCTHCKAHHSA YaCTO BUKOHYIOTH POJIb 3aCIOKiMJIMBUX JKECTiB, 10 3amobira-
I0OTH arpecii 3 60Ky THUX 0ci0, SKUM IIi CUTHAJIU aapPecoBaHo.

/ Y3ATANNIbHEHHA 3HAHb

TepuTopianbHO Ha3nBalOTb MOBEAIHKY, sIka NOB’A3aHa 3 NOAINoM TepuTopii Ha
OKpeMi AingHKN.

TepuTopianbHa noeegiHka nepegbavae mapkyBaHHS, abo MiYeHHs1, CBOET Tepu-
TOpIl.
w. U[EPEBIPTE 3/10BYTI 3HAHHSA
1. AKy noBepfiHKy Ha3uBatloTb TepuTopianbHo? Aki i dyHKUii? 2. Aki cnocobu
MapKyBaHHS BUKOPWUCTOBYIOTb Pi3HI TBAPWMHW, MOMIYao4mM MeXi CBOEI TepuTopii?

3. Ake 3HauYeHHA gemoHcTpadii norpo3? 4. Ak 3acnokinnvea noeegiHka 3anobirae
arpecii?

MixaBo! ,

« Y KopanoBux pub, Lo 3aiMatoTb HEBENUKI AiNsHKN 3 A0GPUMM YMOBaMU BUAUMOCTI,

. AcKkpaBe 3abapBrieHHs 3 MOMITHUM MarOHKOM POBMThL camy MPUCYTHICTb pUGK OOCTATHLO

© BiAYYTHUM CUTHAsIoM, O TEPUTOPIO 3aNHATO. :

© * YcTaHOBIIEHO, WO B MiCHI NTaxiB 3a3Bn4Yan NpUCYTHIN BIOTIHOK iHAMBIAyanbHOCTI. Lle §
[a€e 3Mory cycigam 4iTKO BUSHAYUTWN KOPOOHW CYMDKHUX OiNSHOK. Y MiCHI YacTo BAAETHCS
BUAINUTK cneuianbHy YacTUHY, Ska Hece iHOopPMaLLito MPO 3aNHATY TEPUTOPIO.

» Cameupb ripyaka, ManeHbKol puOKW, CaMKM SKOI BigKnagawTb iKPY B MaHTINHY
MOPOXXHMHY OBOCTYJIKOBOIO MOJtOCKa abypHuLi (6e33y6ku), BigraHse iHLUNX camuiB Bif
Tiel xabypHuuj, Sky BiH BUOpaB Ansa cebe. Y NeBHOMY CEHCI Lie TEX «TepuTopisy, ane
BOHA He 3anuLLIAEeTbCA Ha MiCLii, a MEPEMILLAETHCS Pa3oM 3 MOBINIbHUM MOJSTHOCKOM.

§48. COIIIAJIBHA ITIOBEIIHEKA.
THUIIN YTPYIIOBAHDb TBAPUH

MpurapanTe, SKMX KOMaxX Ha3MBaKTb CYCNiMbHUMM.

® Comio6Giomoriss — HayKOBUIT HATIPAM, AKUHN IIOYaB PO3BUBATHCA B APYTii
mosioBuHI XX cTOoJiTTsA. 3aBHJaHHAM Iiel HAYKMU € Bcebiume BUBYEHHS 06i0Jio-
TiYHUX OCHOB COITiaJbHOI MOBEIiHKM Ta €BOJIIOIII CyCIiIbHUX I'PYII TBAPUH Bif
HaWHIKINX GOPM IO JIIOLUHUA.

YUM BIIPISBHAKOTHCA ITOOJMMHOKI TBAPMHN BI COIIIAJIBHUX?
Y TBapuHHOMY CBiTi icHye Beamue3dHa Pi3HOMAaHITHICTH (GOPM cCOIiaJIBLHOTO
KuTTsa. OJHUX TBApUH CKJAAHO YABUTHU 1034 CIIiIBTOBAPMCTBOM, iHIIIUX —
00’efHAHUMU B TPYIU.
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TemMA Y  moBedinka TBAPUH

Man. 283. TBapuHu, ki BeAyTb NOOAMHOKMI Cnoci® XuTTa: 1 — 303yns 3BUYaiHa; 2 — 3aelpb
cipun; 3 — TUrp amypcCbkun

ITooguHOKMMHU HA3MBAIOTh TBAPUH, Y AKUX KOHTAKTHU MiyK OCOOMHaAMM IIij-
TPUMYIOTbCS 3a3BUUall y ILJIIOOHUN Iepioln, a TaKoK (y HeAKUX BUIIB) y Ie-
piox Typ6oTtu 3a moroMcTBOM. [0 IIOOAWHOKUX BUIIB HAJIEKUTh, HAIPUKJIAT,
303ysd 3BuyaniHa (mas. 283). et nTax migkaazae cBoi AUIS y rHi3ma iHITUX
mTaxiB, TOMy He 6aYUTh CBOIX HTaIIeHAT. 303yJsA CTUKAETHCA 3 O0COOMHAMU
CBOTO BHUIY TiJIBKU HifJ Yac IJII00HOTO Iepioxdy.

ConianbHUMM Ha3WBAIOTH TBApPUH, AKi YyTBOPIOIOTH mocTiiiHi rpymu. Coiri-
aJTbHUMM TBapMHAMU €, HAIIPUKJAM, CYCIiJIBHI KoMaxu (TepMiTu, MypalIku,
Iesaki Buam 61:Kis Ta oc), 600pu, BOBKU, Aeab@inu Ta 6araro immux. IToBemin-
Ka TBapWH y IPylax I'DYHTYEThCSA HA B3aeMOJii ABOX UMHHUKIB:

1) comiasbHOrO iHCTUHKTY, KU CIIOHYKa€ iX 00’€IHYBaTUCA 3 POAUUYAMU
1 miATpUMyBaTH 3 HUMM NOCTiHHI KOHTAKTH;

2) BHYTPIiIMTHBOBUOBOI arpecuBHOCTI, KA Ja€ 3MOTY BCTAHOBUTHU U MiATPU-
MYyBaTHU IIEBHUUN MOPANOK Y CIIiBTOBApMUCTBIi.

AKI BYBAIOTH VI'PYVIIOBAHHS TBAPUH? Koupag JlopeHi po3pisHAB
aHOHIMHI Ta 0COOMCTiCHI yrpymoBaHHS TBapUH.

Bzaem03B’A3KM TBapUH B GHOHIMHUX Y2PYNOGAHHAX € 0e3aJpeCHUMH Ta
OJTHAKOBO CIIPAMOBAHMNMU Ha BCiX MpeJcTaBHUKIB cuisbHOTH. TaKkmit TN yrpy-
TOBaHb XapPaKTEPUBYETHCA BiICYTHICTIO MOCTiHHOI CTPYKTypu. ¥ HUX HEMAa€E
iepapxii: aHi sigepiB, ami migmeraumx. AHOHIMHI yrpymoBaHHS YacTO JEMOH-
CTPYIOTh OAWBOBUIKHY 3T'yPTOBAHICTH i HOIiJIBHICTH I'PYIOBHUX Iili. 3ramaiimMmo
PYX KOCsKa CTaBpHU[, KUl 30MBa€ThCA B IiJIbHY KYJII0, 1100 3aXUCTUTHUCA BiI
XMmKakKiB (akyJs um geab@inis) (maa. 284).

AnoHiIMHI yrpymoBanHs, 4IeHU SAKUX
He IIPOSBJSAIOTH arpecii 10 HOBUX OCOOUH
CBOTO BUAY, HicTanu Ha3By 6i0Kpumux.
o HUX HaJEeXKUTh, HANPUKJIAL, TaOyH
KupadiB, AKi IPHUETHYIOTHCA OO TPynu
poowuiB, a WMOTIiM TaK caMoO JIETKO IIOJIH-
mI1aoTh ii.

Y 3axkpumomy aHOHIMHOMY yrpyIIOBaH-
Hi #0ro 4jIeHU He PO3PiSHAIOTH OOWH OTHO-
TO «IIepCOHAJBHO», ajie Bigpasy BimuyBa-
I0Th «YyXKHUHIIIB». [0 TUIIOBUX 3aKPUTUX
Man. 284. Kocak cTaBpu 36uBCS B LWinb- QHOHIMHUX yIpYIOBaHb HajeXaThb KOJIO-

HY Kynio Hil cipux marmiokis. ¥ pasi nosBu Ha Tepu-
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§48. COUIAABHA MOBEAIHKA. TUM YTPYTIOBAHb TBAPH

- hr_ :"

Man. 285. TMpuknag ocobucTicHMx yrpynoBaHb: 1 — cipoi rycku; 2 — BOBKa 3BUYaWHOIO;
3 —. KocaTku

TOpii KOoJIOHIT uysKaKa Bci il mopocii wieHr HaKuIaoThCA Ha HbOTO i BUTAHAIOTh.
€nuHa O3HAKa, 3a AKOIO MAIIOKW BiAPiBHAIOTHL «CBOIX» Bil «UyKUX», — IIe
cuenu@ivyHUM 3amax KOJOHIiI.

OcobucmicHi yz2pynoeanns TBapuH I'PYHTYIOTHCSI Ha 0COOMCTUX KOHTAKTaX
TBapuWH OAHiel 3 omHOIO (MaJy. 285). ¥ TakKuX CHLIBHOTAX MOKJIMBUUN PO3IO-
Iin poseii. IIpUKIamOM OCOOMCTICHUX € YTrPYIOBAHHSA MUII XaTHBOI, V AKUX
dopmyioThCA BeJIUKi poaguHHL rpynu. YjeHN MUX IPyd TPUMAIOThCA i30/1bOBA-
HO Bij immmx. BaTbKoM MHUIIEHAT € OAUH abo KilbKa JOMiHAHTHUX CaMILiB.
Monomux caMmIiB i3 yacoM BUTAHAIOTH 31 CHiIBHOTH, 1 BOHM INYKAIOTh iHIMIL
Micisg. BamamBoOIO 0CcoOJMBiICTIO OCOOMCTiICHUX YIpyIIOBaHL € TypOoTa crap-
X OCOOMH IPO IfiJaicHicTh cmisbHOTH I Oesmexy ii uimeniB. Kpim Toro, misa
HUX XapaKTepHa HasABHICTH iepapxii mominyBaHHA.

Iepapxia momiHyBaHHS — Ie cucTeMa <«HiAMOPANKYBAaHHA—IOMiHYBaHHSI» B
YIPYIOBaHHI COIialbHINX TBApWH. BoHA BUHUKAE TOMi, KOJU YJIEHU «0OCOOMC-
TicHOI» CIiJIBHOTU B3a€MOMiIOTH MiK CO00I0, YaCTO arpeCUBHO, AJIS CTBOPEHHS
pelTuHroBOi cucteMu. lepapxis mae 3MOry YHUKATH HMOCTiMHUX KOHMJIIKTIB B
YTPYIIOBaHHI.

YaeHu coliaJbHUX TPYI 3a3BUUYAN KOHKYPYIOTH 3a JOCTYII A0 OOMEXKEeHUX
pecypciB, 3a ZOCTYII 4O cTaTeBoro maprHepa. Ila 6oporsba cripuse ¢GopMyBaH-
HIO COI[iaJIbHOTO THOPAIKY, KOJU AOMiHyUiil (Ti#f, 1110 Jigmpye) TBapuHi He
mOTPiOHO IMOCTiMHO IT0-HEeOYAb OCHOpPIOBATH B IiAJjieryinx ocoduH. BomHouac
arpecUBHICTh 3Ie0iJMBINIOr0 He HMPU3BOAUTHL M0 CIPAaB/KHIX O0ifioK, a uacTimre
TPOABIAETHCA B JEMOHCTPAILil 1T03.

TTopamoxk momMiHyBaHHSA HAyKOBIII ITO3HAYAIOTH OVK-

BaMu I'perbKoro ajdasirty: Big anbdpu (o) 1o omeru (o).
Anvpa-ocobuna (0omiHanm) y COIiaIbLHUX TBApUH 3a-

3BUUail € JifiepoM B yrpynoBaHHi. BoHa He ysromxye

cBOl nii 3 miAaMu iHmIMX ugeHiB yrpynoBauHs. OcTaHHE B
Miciie B iepapxii mosHauaoTh OYKBOIO OMera. 4

Hatinpocrimuit Bug iepapxii — minitina (man. 286). »Y
Bona BuOymoByeTbCsI 3a TAaKUM IIPUHITUIIOM: aJibda- <4
TBaprMHA MNOMiHYy€ HajJ yciMa ujJeHaM! yrpYyHOBaHHS; N
OeTa-TBapwHA IOMiHYy€e HaJ yciMa ujeHaMu yrpyHoBaH-

HS, Kpim aJIL(l)a-TBaPPIHPI, 'iUTaI-C maJri .—";(0 TBaZ‘I‘)I/IHI/I, Mar. 286. Cxema, Lo iftio-
o mepebyBae Ha HaWHMKUIN cxoguHIli iepapxii. Bu- CTpye NiHiiHy iepapxito
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MagK’ TaKoro abCOJIIOTHOTO AOMiHYBaHHS
CIIOCTepiraroTh, HANPUKJIAL, OPU YTPHU-
MaHHi caMI[iB pu0OM KOJIOUKH TPUTOJKO-
Boi B oOme:xemomy Impoctopi. Ileit Bun
iepapxii MmosKe 3MiHIOBaTHCS Ha TBOPiBHe-
BY: DOMiHAHT — i Bci imrmi.

B yrpymoBaHHAX MOMKYTHL iATH Ia-
panesibHI cucrteMm iepapxii — y cammiB i
B caMoK. Hampukian, y TajJoK «BIaJui
nIio6» 3 arb(a-caMIeM IIiIBUIIYE BJac-
HUU paHT CaMKU.

VckmamgHeHHSA cxeMHU iepapxii B yrpylnoBaHHSX TBapuWH IIOB’s3aHe i 3 PO3-
mojisioM poJieii abo mparii B rpymi. ¥ Pi8HMX CUTyaIlisX Ha MepIIuil IJIaH
MOKYTh BUXOIOUTU OCOOMHU, OijbII 3Mi6HI O TOrO UM TOrO BUAY OisJbHOCTI.
Taki BiZHOCMHU HA3UBAIOTh PO/b080I0 iepapxicr. Tak, B yrpynmoBanHAX 000piB
(man. 287) rpyma TBapuH, sSKa MeIIKAae€ B XaTUHIL, IPU3HAYAE «UEPTrOBUX>»,
AKI HarJIAmaoTh 3a Majiedyelo. BOHM 1m0 4yep3i BUKOHYIOTH POJb «PATYBAJb-
HUKiB», OCKiJIbKU IUTHWHUATA IIfe He BMiIOTh AOOpe MJaBATHU ¥, IMOKUIAIOUN
XaTUHKY, MOKYTb He 3HAWTU BXiJ OO0 Hel, 3aAUXHYTUCA y BoAi abo 3aruHyTu
Ha Oepesi. BoOpu, 10 TPaIIOIOTH II03a XaTUHKOIO, TAKOXK BUKOHYIOTH pisHi
(byHKIII: mocTavaHHS IKi B XaTUHKY, OXOPOHA, OyAiBHUIITBO TOIIIO.

Man. 287. Bobep eBponencukuii

/ Y3ATANNIbHEHHA 3HAHb

\/y NMOOAMHOKNX TBApWH, Ha BigMiHY Big couianbHWX, KOHTaAKTU MK ocobuHamu
NigTPUMYIOTBCA BUKITFOYHO B LUMOOHWIA Nepiod, a B AesiKUX — LWwe B nepiod Typ6oTtu
npo NOTOMCTBO.

\/Couiaana noBejiHka TBApWUH I'PYHTYETbCSA Ha B3aeMopii couianbHOro iHCTUHK-
Ty, SIKMM CMOHYKae iX 06’egHyBaTMCA 3 pognyammn 1 NigTpUMyBaTh 3 HAMW NOCTINHI
KOHTaKTW, Ta BHYTPILUHbOBMAOBOI arpecuBHOCTI, sika Aae 3MOry BCTaHOBMIOBATU W
nigTpMMyBaTU NEBHUIN NMOPSIAOK B YrPYNOBaHHSX.

V' AHoHimHi YrpynoBaHHSA TBaApWH BIifpPi3HAOTLCA Bid OCOOMCTICHUX TUM, LLO B HUX
KOMYHikaLiss 6e3agpecHa N 0gHAKOBO CNpsiMOBaHa Ha BCiX MpeacTaBHMKIB Chiflb-
HOTUW. Takui TN yrpyrnoBaHb XapaKkTepu3yeTbCs BiACYTHICTIO NOCTIMHOT CTPYKTYPW.

\/Iepapxiﬂ OOMiHYBaHHS — cucTemMa «nignopsiikyBaHHA—4OMIHYBaHHSA» B yrpyno-
BaHHi CyCNifnbHUX TBapuH.

w. U[EPEBIPTE 3/10BYTI 3HAHHA

1. Aki pucu nputaMaHHi NOOAMHOKMM TBapuHam? 2. AKi pucu npuTaMaHHi couianbs-
HUM TBapuHam? 3. FAki TBapuHM YTBOPIOKOTb aHOHIMHI yrpynoBaHHa? 4. 3a siKow
03HaAKOK BUAINAOTL Migepa B YrpynoBaHHAX TBapuH? 5. Aka ocHoBHa (OyHKLis
iepapxii B yrpynoBaHHAX TBApUH?

QO

-. OBroBOPITb Y I'PYNAX
Aki nepeBaru couianbHOi NOBEAHKN AN BMXKMBAHHSA TBApPUH?
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§48. COLIAABHA MOBEAIHKA. TN YTPYNOBAHb TBAPVH

r' ONA AONUTAMBUX | KMITAIMBUX

Axi nepeBarn Mae NOOAMHOKUIA CNocid XUTTa? Aki ne-
peBarn mae couianbHWIn cnocid Xxutta?

y TBOPYE 3ABOAHHA

PosrnsHbTe mantoHok 288. Ha Hbomy 306pakeHo L= > kf:
3rpato naBiaHiB. ONuLWIiTb couianbHy CTPYKTYpYy UMx =5 "= T 3 k'
e = i
roapan . . C Aa)” P
KopucTtyrouncb pisHMMn gxepenamu iHdopmalii, -
NiaroTymnTe MiHi-NnpoekT Ha TeMy «CninbHOTU TBAPUHY. Man. 288. 3rpas naBiaHiB
ikaBo!

» KoHpap JlopeHL BUCMOBUB LjikaBy AYMKY, LIO camMe B OCOOGUCTICHOMY TuMi CRiNbHOT :
© MOXIIMBA CMpaBXHS arpecisi, TOMy L0 BOHA I'PYHTYETLCA Ha MOHATTI «aApecHoCTi». TobTo :
: «3'ICOBYBATMN CTOCYHKM» MOXYTb TiMlbKii OCOBUCTO 3HANOMi YNEeHN CoLliymy. :
:» OcobuCTiCHI yrpynoBaHHs BiAMiYeHi B MyCTENbHMUX MOKPULIL. Y HUX Napy (DOPMYIOTLCA B
' pesynbTaTi TpUBanux KOHMnIKTiB, ane noTiM, TOPKaKYNCS ByCUKaMU 4O LUMMNWKIB | ropOukiB :
: Ha Tini napTHepa, payku BMi3HalOTb OAVH O4HOrO.
© « Yneplue iepapxito onmcaB HOpBesbKMii yuenuii LLlienapynn-E66e B 1924 pouj Ha npuknagi :

nopsiaKy KMHOBaHHS B Kypew nig vac rogieni. Meplioto ke Ky anbga-kypka, 6eta-kypka —
Apyroto i T. 4. MNopyLUeHHs NOpsSAKY KItoBaHHS (HanpuKnaz, cnpoba KypKu HXYOro paHry KrtoBaTu
3epHO paHiLLe Bif KypKu BinbLL BUCOKOTO paHry) MPUNMHAOTLCS YAApoM Y rofioBy abo Tyny6.

* [ieHonoaibHi cobakn (adpuKaHChKi AWK NCK) XMBYTb | NONOKOTL 3rpasMun 3 7—15 0COBUH.
3rpasi cknagaeTbecsi 3 4JOMiHAaHTHOI napu 1 NOTOMCTBa anbda-camMku; yci camLi NigKOPHTLCS
anba-camuto, a BCi camkm — anbda-camui. MNig Yac BCTaHOBMNEHHSA iepapxXii rieHonoaibHi
cobaky He BraLITOBYKTb arpecvBHUX MOEAMHKIB, OOMEXYHTbCs OeMOHCTpauisMy Mnos3
nignopsigkyBaHHs abo nigepcTBa; BUHATKOM € PIgKICHI CYyTUYKM MK anbga-camKow i
HXXYMMM cCamMKaMu Mif Yac nepiogy PO3MHOXKEHHS.

NMPAKTNYHA POBOTA 7

Tema: BusnaueHHs chopm nosefiHkM (abo TuniB yrpynoBaHb) TBapuH (3a Bigeomarepia-
namu 4y onMcom)

Merta: HaBuMTUCS BU3Ha4aT oopMuy NoBediHkM TBapuH (abo Tvnu yrpynoBaHb), aHani-
3ylo4u BigeomaTtepianu.

O6nagHaHHsA, MaTepiany Ta 06’eKTU OOCHIMAXKEHHA: Bioeomarepianu 3 pparmeHTamm
noBeiHKM pi3HUX bopM (KilKa BUNM3YE LLepCTb, NTax rogye nTaweHdaT Towo) abo pisHux
TUMIB yrpynoBaHb TBapWH (Npawg neBiB, 3rpas BOBKIB, TabyH OMEHiB TOLLO).

Xig po6oTtun

1. MNepernsHeTe 3aNpPONoOHOBaHI B NiApy4HNKY abo BUMTENEM BigeodparMeHT Y ONmcK.

2. BnsHaute BMamM TBapyWiH, 300paXkeHi B HUX.

3. BusHa4dte cnpsiMoBaHICTb NOBELAIHKOBOIO akTy KOXHOI TBapuUHW; A0 SIKOi hopmu no-
BeAiHKN BOHM Hanexarb (40 SKOro TUny yrpynoBaHHA)? Aki 3B'A3KM Mibk TBapuHamu B yrpy-
MOBaHHiI?

4. BusHauTte, gocnigkeHa nosefiHka € BpogyKeHo Ym HabyToto. Lo 3abesnevye Taka
nosefiHKa TBapWHi (TBAapMHaM B yrpynoBaHHi)?

5. 3pobiTb BUCHOBKM NPO 3HAYEHHST PO3rMNAHYTUX (hOPM NOBEAIHKM B XXWUTTi TBAPWH.

http://www.bbc.co.uk/nature/life/Common_Kingfisher#p00thd4k

http://www.bbc.co.uk/nature/life/Basking_shark#p00dhim2
http://www.bbc.co.uk/nature/life/Crab_spider#p003icv1
https://www.youtube.com/watch?v=3uleaRdXYe0
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2 TEMA R M0BEHKA TBAPIH

§49. KOMYHIRAIIIA TBAPUH

MpurapganTe, SkMX TBapUH BIAHOCATb A0 NOAMHONOAIOHMX MaBn. SKy NOBeAiHKY Ha3u-
BalOTb TepUTOpianbHOK?

3po3yMiTH MOBY TBapWH JIOAW MPifii CIOKOHBIKY W [EYOTO B IIbOMY [IO-
carau. Hampukianm, moOpe HaBUMJIMCA BU3HAUYATH TMOBAJKU TBapUH, SKUX
yrpumytoTh. Tak, rocrmomapi cobak MOKYTh BUBHAUUTU HaAMipu co0aKku 3a IIo-
JIOKEeHHAM ii XBocTa i «BupasoMm» mopau. BuinkipeHni 3y6u, smopiienuit Hic i
CIPAMOBAHI BIlepe] ByXa JalOTh 3PO3YyMiTH, III0 TBAPWHA HE IIPOCTO IIOTPOIKYE,
ajie I TOCUTh yIIeBHeHAa y BJIaCHiN mpaBoTi (mas. 289).

Jltoqu HaBUMINCA BUKOPUCTOBYBATU «MOBY» TBapPUH 3 MPAKTUYHOIO METOIO.
Hanpukaazn, Ko mTaxaM 3arposKye HeOe3meKa, BOHU BUIAIOTh OCOOJIUBI Kpu-
KU — CUTHAJU TPUBOTH. [HIMI NTaxu, MOUYBINN TAaKWUH CUTHAJ, V IMAHIIi poaJi-
TAlOThCA. 3allUCU TPUBOKHUX KPUKIB IITaxiB Pi3HUX BUIIB BUKOPUCTOBYIOTH
IJA BiAJIAKYBaHHA iHIIUX IITaXiB Bim camiB, mOJIiB, aepoApoMiB — 3Bimycinb,
Ie BOHM MOJKYTh HAIIKOAuUTH. Taki curuaiaum AiroTh, aje He OOBro, 00 ITaxu
JIOCUTH MIBUJKO 3BUKAIOTH, 1[0 3a CUTHAJOM TPUBOTU HiAKOI O6igm He Tpamis-
€ThCA i MOKHA He MaHiKyBaTuU.

110 TAKE KOMVYHIKAIIISA TBAPVH? Kosu TBapmHa 3AilicHIOE AKYCH
Iiro, 1110 3MiHIO€ MOBEHiHKY iHIIIOI 0COOMHM, MOKHA T'OBOPUTHU IIPO Te, IO Bif-
Oynacs nepenada ingopmarlii — komyHikamiss. Byab-aKuii TUO IIOBeIiHKOBOTO
«BILIUBY» 3 OOKY OfHiel ocoOMHM, IO CIPUUYNHAE a00 3TATHUN COPUYUHUTHI
3MiHU B IOBeZmiHIIi iHITOI OCcOOMHU, — IIe CIMuUMYL.

Crumynin, Tak camMo AK 1 KOMYHiKallis, I1o Ha HUX 0a3ye€ThbCS, MOXKYThb
Maru pisHy npupoxmy. Tak, KOMyHiKalisg MoKJuBa AK Nno6GivHUl npodyxm
OCHOBHUX (popm scummedianvrhocmi (HAaIPUKJIAL, 3a XapaKTepoM DPyXy TBa-
PUHU B MO€AHAHHI 3 Ii 3arajJbHUM BUIJIAAOM iHIIIA TBAPMHA MOXKe OTPUMATH
iHdopmailrito mpo 340POB’s OO0 IPEeACTaABHUKA TBAPUHHOIO CBiTY I BifmoBia-
HO OyIyBaTH CBOIO MOBEHiHKY).

Ilepenaua ingopmaril TaK0K MOKINBA 34 AONOMO2Z010 cneyuditHux cucmem
36’a3ky. Takux OCHOBHUX CHCTeM y TBapuH (4K 1 B JIIOAWHU) € II’ATh: 3ip,
CIyX, HIOX, OJOTHUK i cmak. CHUrHaJau TBapuH 3a-
3BHUall i CrIpsiMOBaHi Ha BCi I’SATh OpraHiB 4yTTH.

Haiiuacrinie TBapmHM CHOIJIKYIOTBCA OJIHA 3
OJTHOIO 3a JOIIOMOTOIO0 3BYKiB: IaBKOTY, BEPECKY
abo cmoiBy. HasiTe pubu, saki, sgaBaocsa 0, abco-
JIIOTHO «0e3coBecHi», He BUHATOK. [[ysKe Garara
3BYKOBa KOMYHIKAaIlid BOJHUX CCABI[IB — [eJb-
¢imiB. BoHM He TiMIBKM KJaIlalOTh i CBUCTATH, a
TaK0X OOMIHIOIOTBHCS YJIbTPA3BYKOBUMM CHUI'HA-
JaMu, AKUX MU He YYEMO.

36YyK06i cuznanu oco0IMBO Ba)KJIMBi Ha Jaje-
KuX Bigcramax. IHImi Buam cuUrHajiB 3asBuUYaii
BUKOPHUCTOBYIOTH Hij] yac 6e3rnocepeqHbOT0 KOH-
TakTy. dacTo BasKJIMBY POJib y CIiJIKYBaHHI Bi-
JirpaioTh 103U ¥ pyxu Tija — 30po6i cuzHanu.
YTBOpIOIOUM mapu, KOHTAKTYIOUYW B YI'DYIOBAaH-

Man. 289. BwuwkipeHa naiia: ;
1-— co6aKy|; 2 — neonapga HAX, TBAPMHN BHKOPHCTOBYIOTH XapaKTepPH1 OJA
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§ 49. KOMYHIKALLS| TBAPVH _m

Man. 290. TeapuHu, WO6 HanskaTyv Bopora, YacTo 36inbLyoTb BNacHi obpucu: 1 — ntaweHs
COBW ByxaToi; 2 — iHAjincbka kobpa

KOYKHOTO BUIY «PUTYaJIN», HANPUKJIAML ILI00HI TaHIi. 3a JOIOMOT0I TaKUX

PYXiB TBapWHU IIOBiJOMJIAIOTH IIPO TOM YU TOI CBi¥l Hamip. ¥ 6araTbox BUIIa[I-

Kax pyxu abo mo3u JOMOBHIOIOTHCS 3BYKOBUMU CHUTHAJAMMU.

Bumikipena mamia (mas. 289), sagubseHa 1epcTh, BUIYINEeHi masypi B Oara-
THOX BHIB XMKHUX CCABIIB — Iie curHaau arpecii. Yacro TBapuum, 1100 HaJId-
KaTu BOpora, Hi0u «pPo3ayBalOTLCI», HAMATAIOTHCA 34aBATUCA OLIBIITNMUI, HixXK
BoHU €. Tak, coBa ByxaTa XapaKTepHUM YMHOM PO3KPUBA€E KpuJja i 3MHKAaE ix
HaJ royioBoio. Kobpa mepe HaagoM po3ayBae TaK 3BaHUI KamioioH (Maj. 290).

IHmuM Ba'KIUBUM eJiIeMEeHTOM KOMYHiKallil TBaAapUH € XiMiuHi CUZHANU.
3a iXHBOIO TOIIOMOI0I0 0araTo CCaBI[iB ITO3HAUAIOTh MeKi cBoei TepurTopii. Mu
BJKe 3raJlyBaJiu IIpo Iie, KOJIM BUBYAJU TePUTOPiaJbHy MOBeAiHKY TBapuH. Co-
0axu, HAIIPUKJIA, BUKOPUCTOBYIOTh KPAILJIi CedYi: CBOI0 MiTKy BOHU 3aJIuIIa-
IOTh 3/e0iJIBIIIoro Tam, e BiKe «BigsHauMAnCA» iHIIMI MEIIKaHII TOro camMoro
IBOpPYy. 3HaAWUM Iie, cobaKa yBayKHO OOHIOXYE 3eMJII0, KYIIli, CTOBOypU nIepes,
100 misHaTHCA, XTO MOOyBaB TYT 3a Horo BiacyTHocTi (Maj. 291).

U CEJIAITHA «MOBA TBAPUWH»? Habip moBijomMJaeHb, AKUMU OOMi-
HIOETBCSA OiJIBIIiCTh TBAPUH, 3a3BUYAll JOCUTHL oOMe:keHuii. Haliuacrimie me
3acTepekeHHa ado KOMaHAMU: «yBara», «00epeskHO», «PATYHca», «3adupaiicsa
reTh», «igU-HO CIOAU», «JIETIMO pasoM»,
«TIIAHKY 3aWHATO» Ta iHIIe.

Opui curHaau mAarOTh 3MOTY OaTbKaM i
IUTUHYATAM VIIidHaBaTU OAUH OJHOTO;
iHmIi — BmismaBaTH poauua; Ie iHIIi Io-
BiIOMJIAIOTh IPO HEIPUA3HL Ta arpecus-
HicTb a0o, HaBIaKW, IPO MUPOJIIOOHUHA
HacTpiii. € curHaam, IO CIOBiMIAIOTH IIPO
HaMip rpaTtucsa abo 3aJUISATUCH.

Ilig yac peTeJbHOTO OOCITII:KEHHS KO-
MyHiKaIiil meAKuX BUIIB TBapuH OyJIO
BCTAHOBJIEHO, III0 BOHU BUKOPUCTOBYIOTH
IOCUTh CKJAAHI Habopum moBimoMieHb. Man. 291. Cobaka 3a04HO «3HANOMUTBLCS»
Tak, DOPiBHAHO HeJaBHO BUeHi 3’ acyBau, 3 iHLWMMK cobakamu
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Man. 292. CxigHoadpukaHCbKi BEPBETKM
(kapnukoBi 3eneHi maBnu)

Man. 293. 1. Bunsitouunii BepOyBansHui
TaHeub 6mkonn. 2. Cxema OpieHTyBaHHSA
6axin 3a Hanpsimkom npomeHiB CoHus
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III0 B «MOBi» cXigHOA(PpPUKAHCHKUX BepBe-
ToK (Mas. 292) € Habip 3ByKiB, AKi mo3Ha-
YaloTh AedKi KOHKPeTHi peudi: «Jeomapn»,
«3MifI», «XMMKHUHI ITax», «IaBiaH», «JIIOLN-
HAa 3 PYIITHUIIEIO», «JIIOAMHA 0e3 PYIITHUILI».
TBapuHN KOPHCTYIOTHLCSA PiSHUMHN CUTHA-
JIaMH 3aJIe’KHO BiJl TOTO, IIPO AKY 3arpo3y
nomnepensKamoTb. € B HEUX 1 cmemianbHU
CHUTHAJI «JI0II». Voro 3ammcany Ha ILTiBKY,
i Koym 1ell 3ammc YBiIMKHYJH B XOPOIITY
IOT0Jy, MaBIU KHUHYJIUCSA XOBATHUCA XTO
KyIu.

OpHuM 3 HAWBUAATHININX HOCATHEHDb Y
BUBUYEHHI KOMYHiKaIlii y TBapuH € Bif-
KPUTTSA CHUMBOJIIUHOI «MOBHW TaHIIiB» Me-
mouocHoi O0mxonn Kapaom ¢don Ppimrem
Ta Horo mociaimoBHuKamu. Koiau Omxosa
3HAXOAUTH HOBE MIKEpejio KOpMY, BOHA
30upae HeKTap, oOJiiTae KinbKa pasiB 1ie
MicIe i moBepTaeThCsa y CBili BYJIUK.

Bmxona Bigmae npuHeceHU#n HeEKTap
OmpKoJIaM-IPUMMAJIbHUISIM, a caMa BUKO-
HY€ Ha CTLIbHUKY XapaKTepHi pyxu, AKi
Has3BaJl «BepOyBaJbLHUNI TaHEIb», 00 BOHU
CIOHYKAIOTh IHINMNX OmKiJ OO0 IIOIIyKiB
»ki. AAKIIO0 KopM 3HaWAEeHO Ha BiJcTaHI He
mani misk 100 M Bix Bynmka, To OmiKoJIa
IIBUJIKO IIPo0irae HaBKOJIO SIKOICh KOMipKU
CTLIBHMKA, a IIOTiM IIOBEPTAETHLCS I POOUTH
Take caMe KOJIO B 3BOPOTHOMY HAIIPSAMKY.
Ilepebiraroun 1o CTIIBHUKY Bif OJHHX
O[Kis M0 iHINMX, BOHA IIOBTOPIOE Ii PyXU
IPOTATOM JeKiJIbKOX cexkyHa. Taxkwuii Ta-
HeIlb Ha3WUBAETHCA KOJLOBUM.

Koau mxepeso ixxi posralroBase Ha Bij-
crani morazn 100 M Bix Bysimka, 61:K0J1a BU-
KOHYE GUJIAYUIl TaHellb. BoHA CIOYaTKY
poouTh IiBKOJIO, IIOTiM IIpobirae mo mpsamii
Jimii, BuasAIOUN yepeBIeM 3 OOKY B Oik, a
JaJii poOUTh Apyre IiBKOJO Y 3BOPOTHOMY
"Hanpamky (maa. 293, 1). Ilpu mpomy Bin-
CTaHb 3aKOJOBAHO Y BUIVISAL TPUBAJIOCTL
OpPAMOro MHPoOiry B TaHIli, KU CYIPOBO-
MOKYEThCA IIEBHUM A3MiKYaHHAM. Hamps-
MOK 1oJb0Ty 11010 Coniis, 3a K. dpou Ppi-
IeM, HOBiOMJISIETHCS 3a AOIIOMOTOI0 KyTa
MixK JiHi€ro mpsAMoro mpooiry Ta HampsM-
KOM cmiu TsKiHHA (Majs. 293, 2).



§ 49. KOMYHIKALLISI TBAPVH

Iloci BenyThcA HAyKOBi AuCKYycii 3 muTaH-
Hs, K caMe OKoja mepegae imdopmaiiiio
oig uac rtaumio. IIlo BakJamBiIIe: BJIACHE
TaHeIllb, 3allaX HeKTapy, 3BYK, AKUH CyIIpoO-
Bomkye TaHenb? Hampukinmi XX cromaiTra
JIIOWHI BAAJIOCA 3a JOIIOMOTOI0 OIKOIH-PO-
6ota (MmaJ. 294) «IIOTOBOPUTH» 3 OIKOJIAMU
i crpamyBaTu iX g0 romiBHUIE. I Bce ogHO —
3alUTaHb JIUIIAEThCA I1e 6araro.

31e0iJbIIIOT0 «MOBa TBapWH» BKJIIOUAE
TiIbKK HAOIp CTAaHZAPTHUX CUTHAJIIB. P03-
oBicTH Wpo Te, 110 OYJI0 BUOpaA HA IOJIIO-
BaHHI abo Je Kpallle TOgyBaTHCA 3aBTpa,
TBApWHU 3a3BUYall He MOMKYTh, Xoua IIi
BimomocTi, MOMKJINBO, i Oyau 60 moTpidHi cycimosi. TinmbKu MOBa JIOAWHU LA€
MOXKJIMBICTD IlepefaBaTy HeoOMesKeHe pisHOMaHITTa imdopmarliii mpo choromen-
Hs, MuHyJge i maiitbyTHe. ToMy BUCIiB «MOBa TBapUH» 3a3BUYall BIKUBAIOTH Y
JamKax.

Yl 30ATHI TBAPMHM 3ACBOITU JIIOJCHKY MOBY? Jlozu Hamara-
IOThCA 3PO3YyMiTH MOBY TBapWH. AJle UM MOMKYTh TBAPWHU PO3YMiTHU JIIOAUHY i
110 caMe BOHU po3yMiioTh? Ha 11e sanuramas 6araTo XTo 3 Hac MOJKe BiAIIoBicTH
TO3UTUBHO, ajie BiAIIOBib 3HAYHOIO MipOIO 3aJI€KUTH Bill TOT0, IPO AKY TBAPUHY
ngerbcs. Hafiuacriiiie maroTh Ha yBasi cobak, KilllOK, mamyr, MaBO, iHKOJIMU —
neab(iHiB.

Bigomo, mio meaki mraxwm: mamyru, KaHapKH, KPYKH — MOMKYTh iMiTyBaTu
MOBY JIIOAWHU, BUBUUTHU KiJbKa CJIiB i IOBTOPIOBATH iX, JOopeuHo uu Hi. OgHum
3 Halkpaliux OajJakyHiB € a)pUKaHChbKHUI cipuil mamyra xako (mana. 295).
Bim moske 3amam’siTaTH i BUMOBJIATHY IIOHAM COTHIO CJIiB i (ppas. [y posyMmiHHs,
HACKIJMIbKHM NTaxXM-iMiTaTOPU CBiZOMO BHKOPHUCTOBYIOTH MOBY JIOAWHU, OyJIHn
MIPOBeIeHI AocJify 3 mamyroio »Kako Ha im’a Auexc.

Ha mouaTky AJjiekc BUBUHUB KiJIbKa AECATKIB CJIiB, 1110 IT03HAYAIOTH HE TiIbKU
Ha3BU MPEeIMETIiB, a I AeAKi 3arajbHi MOHATTA — «KOJip», «(hopMa», «0mHAKO-
Buii» ToImo. Bin 3amam’araB HasBu moHan 30 mpeaMeTiB, IpUYOMY Mir 3a3HavaTH
ixHIA KoJip i Marepiay, 3 SAKOTr0O BOHU
6yau spobiseni. Moro ompasy HaBumiu i
IeKinbKOX (pas [Js 3BEpHEHHSA 0 eKcC-
nepumenTatopa («f xouy ...» Ta immri).

Busasunocs, 1mo AJeKc He TPOCTO Ha3M-
Ba€ TIpPeIMETH, He MEeXaHiUYHO ITOBTOPIOE BU-
BUeHi cjoBa i hpasu, a i posymie, 1110 TOBO-
putb. Konu fiomy mokasyBasiu mapy HOBUX
OpenMeTiB, Ha3BM SAKWX BiH He 3HAaB, BiH
MaiiyKe Oe3IIOMIJIKOBO BKasyBaB, UUM IIi
mpeaMeTy CXO0XKi (HampukJjam, 3a ()OPMOI0),
a UMM BiApisHAIOTbCA (HAIPUKJIAL, 3a KO-
JbopoM). SAKIo mpeameTy Oyju aOCOJIIOTHO
OHAKOBI, TO Ha 3aNMTAHHA: «IuM BiAPi3- Man. 295. Xako (adpukaHCbKui Cipuit
HAEThCA? » Tmamyra Bigmosigas: «Hiumm». nanyra) Anekc

Marn. 294. EkcnepumeHT i3 6aonor-po-
6oTom
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Konn Anexca HaBumniam HasB mudp, BU-
SIBUJIOCS, II[0 BiH MOKe BKa3yBaTH UUCJIO
npeaMeTiB Yy HeBeJUKi#d (mo m’saTu mpen-
MeTiB) T'pyIli, HaBiTh AKIIO BiH 0aumB ix
yIepire.

TpuBanuit uyac pobOuamcs cupobu Ha-
BUUTHU JIOACHKOI MOBUW JIOAWHOMOMIOHUX
MaBI. AJle JOCHiTHUKU 3iTKHYJINUCA 3 He-
MOMOJIAHHOI0 MPO0JIEeMOI0 — TOJIOCOBUIM
amapaTr IIMX MaBI He IIPUCTOCOBAHUI M0
JIIOJCHKOI MOBIU.

Y npyri#t momoBuHiI XX CcTOJITTA BUeHI
Man. 296. Mepla TBapuHa, sika novana  gocUTh OPUTIHAILHO BUPIMIWIN II0 IIPOG-
«p°3M°B”T;i';V'_» ija}ﬁg::geom?om Hec- Jemy, OYABIIM BYMTH MABIl MOBH TJIYXO-

HIMHUX — MOBHU JKECTiB.

Ileprroto i HaAMOIMBIT BiOMOIO MAaBIIOIO, AKY HABUWJIMN <«JIOACBKOI» MOBU
JKecTiB, OyJsa mummanse Yorro (maa. 296). Koau amepukanchbKi BueHi AjanH
i Bearpuc I'apamepu mouasu 3 HeO 3aliMaTucs, it 0yJso Bchoro 10 micsAlris.
VY Bimi yoTupbox pokiB BoHa 3HaJa B:ke moHaa 130 ciaiB. YoIllo BUKOPUCTOBY-
Bajia «CJIOBa» He TiJIbKHU OJId MO3HAUEHHS IIpeaMeTiB i miit, ki BimOyBaroThCA
Ha ii ouax, aJjie if IJIsg PO3MOBiIi PO BJIACHI cmoTragu ¥ TYMKM.

Bynu # immi maBmu, SKi «po3MOBJIAIM» He Tripiie 3a YoIrmo. 3amac cJiB
y Hux OyB pis3HUi, aje 4eMIIiOHOM € caMKa ropuju KOoKo — BOHa BHBUMJIA
400 caiB-;kectiB. XapaKTepHUM IJsd BCiX MaBII OyJiO Te, IO TiJIBKM-HO BOHU
3acBoroBasiu 10—15 3HAKiB, TO oApa3y moumHa M iX KOMOiHyBaTu — OyayBaTu
3 HUX peUYeHHs. 3BUYANHO, Ie OyJau 30BCiM mpocTi JaHIIOXKKU 3 2—4 CJiB:
«[ait mutul», «Bigkpuii — Ka0Y — cooaKkuii» (Aictatu GPYKTH 3 XOJOAUID-
HukKa) abo «Bynp jJacka — YoIiro — QPYKT — COJOOAKUI». IHOAI omHe CJIOBO
HOBTOpPIOBajJocA Kinbka pasiB («Tpikci — Jockoratum — YoIIo — IIBUIIIE —
IMIBUAIIIE » ).

Ha xainb, yci 1i gociimkeHHSA CBigUaTh BUKJIIOUHO ITPO ITOTEHITIAHI MOXMK-
JWBOCTi TBapWH y 3aCBOEHHI MOBU JIIOAWHU i Maii:ke He Iar0Th iHdopMmaIrii mpo
KOMYHIKaIlilo TBAPDUH y MPUPOJHUX yMOBaX.

/ Y3ATANbHEHHA 3HAHb

KomyHikauis — nepegada iHopmalii, Wwo Bigdynacb, Konu TBapuHa 34iNCHIOE
SIKYCb [it0, L0 3MiHIOE NOBEAiHKY iHLWOT 0OCOBUHM.

Ctumyn — ue Byab-aKuii TN NOBEAIHKOBOIO «BMMBY» 3 BOKY OfHIET 0COOMHM, Lo
cnpuymHae abo 30aTtHUN CNPUYUHUTY 3MiHW B NOBEAiHL, iHLLOT OCOOUHN.

KomyHikauiga moxnuea sk nobiYHUI NPOAYKT OCHOBHUX (POPM XUTTEZISNBHOCTI
abo 3a 4OMOMOrolo crneundivYHNX CUCTEM 3B’A3KY.

s > MNEPEBIPTE 300B6YTI 3HAHHA

1. Lo Take komyHikauia Mk TBapuHamu? Y akmx doopmax BoHa moxnuea? 2. Lo
Take cTuMyn? Fka Moro ponb y KOMyHikauii Mix TBapuHamu ogHoro Buay? 3. MNpo
O cBigyaTb «TaHui» 64xin? 4. Yn MOXyTb TBapuHM PO3yMiTU MOBY NOANHU? AKi
pocnigpxkeHHs 6ynu nposeaeHi, Wwob ue 3'scyBatun?
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§ 50. EBOAIOLLISI MOBEAIHKN TBAPVIH, 1T MIPUCTOCYBAABHE 3HAYEHHS]

QO

.. OBIroBOPITb Y 'PYMNAX

KopucTytoumce BnacHMM OCBIAOM Ta iHhopMaLieto, O4ep>KaHo 3 Pi3HUX JKepen,
NoAiNiTbCA NpuKnagamun pisHNX BUAIB KOMYHiKaLil TBApUH.

Ej TBOPYE 3ABOAHHA

Kopuctytounch pisHumMmn mxepenamu iHpopmauii, niaroTynTe MiHi-NnpoekT Ha Temy
«5K CNifKyTbCA TBAPUHNY.

ixaBo! :
: e« BifbluicTb curHanie ogHakoBi y BCiX OCOBWMH opHOro Buay. BoHW Ginblu-meHL :
* MOCTINHI 3a hOPMOIO i 3pO3yMini «CniBpO3MOBHMKaM» 6e3 NiarotoBkM. 3HaHHA GaraTbox !
: curHaniB TBapuHW OTPUMYIOTb y cnafdok. LLo6 3'scyBaTu, siki curHany TBapuHa BYBYaE :
: Bi OTOYYHOUMX, @ AKi CTAHOBMASATb YaCTMHY ii CMAfKOBOro 6araxy, BUKOPUCTOBYHOTb METOL,
: BUXOBYBaHHS TBapUH B i30MsLii Bif iHLIWX TBapUH.
: Y pi3HMX pac MeOOHOCHOT BKOMM «MepTBa 30Hay», MPUMIT 3 AKOT y BYMVK CYMpoBO- :
' IPKYETbCH BUKIMHOYHO KPYroBUM TaHLEM, po3TalloBaHa B Kori giameTtpom Big 20 4o 170 m.
. Kpim Toro, y 6mxin 3 pisHUX MiCLEEBOCTel HEOLHAKOBWIA BUISOUMIA TaHeLb. Tak, OauH i :
© TOW caMuii eNeMEHT LibOro TaHLk, KM No3Ha4vae BigCTaHb 4O Ki, NpUbnmM3Ho 75 My
: HiMeLbKOT 6xonu, B iTanincbkoi — 6nmsbko 25 m i Bcboro 5 m 'y 6axonu 3 €rvnry.
¢ llnmnaHse Yollo BMpOLLLYBan B YMOBaX, CXOXWX Ha YMOBMU, Y SAKUX BUXOBYIOTb fiTei
nognHn. FapgHepu nig 4ac chinkyBaHHA 3 YOLWO Hamaranucsi BMKOPUCTOBYBaTuU
BUKITHOYHO MOBY XKECTIB, 06 CTBOPUTM HaMBINbLL KOMOPTHI YMOBW 4151 BUBYEHHS MOBMW.
Uepes Kirlbka pOKiB €KCMEPUMEHTY BYEHI MOMITUNK, WO YOLLO BMBYara HOBi XXeCTu He
TiNbKKU Nif, Yac cnewjianisoBaHOro HaB4YaHHSA, a 1 cnocTepiratoyun 3a ngbmu. binbLue Toro,
BOHW 3BEPHYNN yBary Ha Te, LU0 HeranHa BHaropoAa nepeLuKoaXae HaB4aHHHo i BigBoriikae
wumMnaHze. o6 xecT BBaXxaBCsi 3aCBOEHMM, YOLLO Mana BUKOPUCTATU MOro CamMOCTINHO
O0PEYHNM YnHOM npoTdarom 14 nocnigoBHuMx aHiB. Konuv B YoLLo Hapoamnocsa AUTUHYA, To
BOHO MoYasno BYMTUCS XECTIiB, CMOCTepiratoym He 3a nogbMuy, a 3a iHW1MY MaBnamu, npu
LboMy YoLUOo JonomMarana oMy npaBuiibHO NMOKa3yBaTK PyKaMu KeCTU-CUMBOSN.

» EkcnepumeHT i3 xxako Anekc: https:/www.youtube.com/watch?v=vXoTaZotdHg
* YKako Anekc y Tenewoy: https://www.youtube.com/watch?v=eawfoMHyUHQ
* Mopnna Koko po3moBnsie MOBOIO XeCTiB 3 gocnigHukamu: https://www.youtube.com/

watch?v=scu8ZU1HyNw&list=PL1A134E945CDBC2D7 https://www.youtube.com/chan-
nel/UCIbB3T1932FQ2SoDhO8xi_Q

§50. EBOJIFOIIA ITOBEJAIHKHA TBAPHH,
IT TIPHUCTOCYBAJIBHE 3HAYEHH

MpurapanTe, o Take xomiHr. LLlo Take HayyiHHA? Lo Take BpogkeHa Ta HabyTa noBe-
niHka? Lo Take 6e3ymoBHMI pedhrnekc? Lo Take AisnbHICTL 3a AOMNOMOro 3Hapsaab?

Bu B:Ke 3HaeTe, 1110 MOBeAiHKAa TBApPMH MAa€ ABi B3A€MOIOB’sI3aHi CKJIAJOBI —
BpOIsKeHy i HaOyTy. BpoaskeHa moBefiHKa MepelacThCcA y CIAMOK HAIagKaM
Bim 0aThKiB i mepeBaskae y TBapUH IIPOCTiIIOl opraHisarlii, TakKuxX K KHUIIKO-
BONIIOPOXKHUHHI, KimbuacTi uepBu Ta iHmri. [fo Takol mMOBeIiHKM HaJEXKUTH 3a-
XMCHA PeaKllisa rigpu, KoJu ii TijJio pidKo CKOPOUYyeThCA IIiJ Mi€l0 IMOoApasHUKA.

ITig gac icTropmuHOro PO3BUTKY (€BOJIOIiI) pasoM 3 yCKJIagHEHHAM OyIOBU
Ta MPOIECiB KUTTEAIATHLHOCTI TBapMH HAOyTa MOBEeAiHKA MOYMHAE BimirpaBaTu
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memasi OiJBINTYy POJIb V TMPUCTOCYBAHHI 10
3MiHHUX YMOB HaBKOJIUIITHBOTO CEPEIOBUIIIA.
Tax, HaBiTL MOJIIOCKM MOPCBhKi OJiomeuxa
amaTHi g0 xomiHry (maj. 297). 3asBuuaii
BOHM KWBYTh Ha CKeJAX, BUOWPAIOUU 3a-
ranbeHHsa, SAKi TOUYHO BiAmoBimaroTh 3a
dopMmoro ixHiM MmyraaM. Biggandaiouucs y
momIyKax I»Ki Ha meAKYy BiJcTaHb Big cBOTO
3arau0JIeHHsA, ¥ OiJbIIOCTi BUIIaAKiB BOHU
OTiM #oro 3HaXoAATh. MoskHa O0yso 6 mpu-
IMyCTUTHU, IO TBAPUHU II03HAUYAIOTH CBil
ILIAX AKUMHCH BUILIEHHAMU, 34 AKUMHI I
Opi€HTYIOThCS, ajle BUEHi [OBesu, IO Iie
He TaK. MOJIOCKY OPi€HTYIOTLCA 3aBAAKY HaBiramiituuMm 3gioHOCTAM i mam’ ATi.
1110 moBI1Ie BoHU ITepebdyBaJiu B « TOMi»-3araubJIeHHi, TO Kpallle 3araM’ ATOBYBaJIn
tioro poaramyBanuA. KilbKicTh IpaBUIBHUX IIOBEPHEHb «JAOAOMY» OyJia IIPO-
mopiritina Bigcrami. MakcuMmaabHa BigcTaHb, 3 AKOI MOPCHKi OJf0feYKa MoO-
JKYTh TIOBepTaTucsa, 1 M.

ITossBa i pPo3BUTOK HEPBOBOI cHUCTEMH y BCiX 0e3 BUHSATKY TBApUH IAJIU
MOJKJIUBICTh YPi3HOMAaHITHIOBATU MOBEAiHKOBI aKTU 3a IOIIOMOI'OI0 HAYUiHHSA,
TOOTO 3MiHIOBATH IIOBELiHKY BHACIIJOK IIOIEPEeIHLOTO IOCBimy.

® IIpocTi hopMU HaydiHHA CIOCTEPIraroTh y:Ke B KUIIKOBOMOPOKHUHHUX.
Hanpurnazn, rigpi B akBapiymi kuganu nimuuaxku. Koau ogxa 3 HUX 3adimaia
mIynajgblle, Tigpa xamaJja OINMUHKY Ha JbOTy. BiguyBmim HeicTiBHiICTH 310-
Ouui, rigpa mosbOaBiasaacA Bif mimmuHKK. K0 I OpPOZOBMKYBaINd KULATH
OiMUHKK, TO Uepes OAeAKHH uac rigpa 3 memaji MeHIIIOI aKTHBHICTIO xalaJja
OpuMaHKy ¥ mBupine ii mosoysBasacsa. I mHapemiti, micas 20—30-1 mimmuaKMm
BOHA 30BCiM He pearyBaJia Ha Hel. ¥ rigpu BupoOuBcA edeKT 3BUKAHHS 10
KOHTAKTY 3 IIiIITUTHKOIO.

Cxiammimy ¢GopMy HayJYiHHA MOKHA IIOOAUUTH B iHIIIOTO IIPEeICTaBHUKA
KHUITKOBOIIOPOKHUHHNX — aKTuHil (guB. mana. 214, 2). TBapuui npononyBaan
mIMaToOuYKu (iJbTPYBaJbHOTO TAallepy, IIpocoueHi 3amaxom pubu. CmouaTkKy
aKTWHIA oxoUe iX xamajia i KoBTajia. Ajie y IpoIleci Hay4iHHA, BiAUyBIIN He-
icTiBHiCTh IIatmepy, BOHA, CXOIIMBIIY TPUMAaHKY, BiiKujasia ii, HaBiTh He TOTOPK-

HyBmIuch porom. Ille uepes meAKy KiIbKicTb

e P IOBTOPEHb  aKTHHIA B30BCiM  IIepecTaBasia
| B o= AW UAEAL

Man. 297. Montockn Mopcbki 6rntogeyka

/M pearyBaTu Ha IIIMAaTOYKW TATIEPY.

® [IpencTaBHUKU KiIbUuacTUX 4YePBiB
IOLIOBi UYepB’AKUW BUABUIUCA 3TATHUMU
no Hayuinang B T-moxi6oHomy maabipuuTi
(man. 298). OgHa 3 TiJIOK IIHOTO0 JabipUHTY
(3 ryIaleHbKUMU CTiHKaMU) Bejla B TeMHY
BOJIOTY KaMepy, a inia (00KJieeHa HaXKIaU-
HUM IIallepoM) — Y KaMepy, Ae Ha YepB’saKa
OUiKyBaJIu HEIPUEMHI BifUyTTsA (COTBOBUI
Man. 295. OpieHTyBaHHSA OOLOBMX Yep- PO3YNH a00 ciabKuii po3psAk eJIeKTPUIHOTO

B'skiB y T-nofiGHoMy nabipuHTi ctpymy). s Toro 1mo6 3MyCHUTH 4epB’sKa
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§50. EBOAIOLLISI MOBEAIHKN TBAPVIH, Tl MIPUCTOCYBAABHE 3HAYEHHS]

pyxarucs, Tpeba TOPKHYTHUCS 3aJHBOI II0- v
JIOBUHU WOTO Tija, CHPAMYBABIIN HA HBO- i3k
ro mpoMiHb cBiTsia (npuzadaiime nabopa-
mopHe 00cniONcenns, sKe 6U 6UKOHYEALU
nid yac eus4eHHs nodpa3HeHHL). 3BUUKA
moBepTaTy B HMeBHUII 0iK BUPOOJIAETHCS B
uepB’AKiB micaa 20—100 copob6. Boru sierko
po3B’sA3yI0Th 3aBAaHHs B T-mogibHOMY J1a-
OipuHTi I 3gaTHI HABITh 0 CIOHTAHHOI'O YepryBaHHA (KOJM TBapUHA, AKY 3MY-
CUJIV TIOBEPHYTU IPaBOPYyY, HACTYIIHOTO pa3y IOBEPTAE JIiBOPYY y pasi sMiHm
MIOJIOYKEHHS KaMep MiCI[AMU).

® Cepel MOJIIOCKIB HaMOLJBINI CKJIAJHOIO i Pi3HOMAHITHOIO MOBEIiHKOIO BU-
pPisHAOTHECA TOJOBOHOTI. Bu BiKe 3HaeTe, IIT0 BOHU MAalOTh BiTHOCHO BEJIUKHH i
CKJIQAHHI 3a OYIOBOIO MO30OK i CKJIagHMUI 30poBuit amapar. Haiiikasiimoo pu-
COIO CTaTeBOl MOBENiHKM I'OJIOBOHOTUX € IXHi III00HI ZeMoHcTpaIllii, 0cobJuBO
ACKpaBi B KapakaTuib. '0TOBU#I 10 ImapyBaHHS caMellb BKPUBAETHCA TEMHUMU
i cBiTmumu cmyravu (mas. 299). Ile 3abapBieHHA IPU3HAYAETHCS IIEPEBaAYKHO
IJIs iHIIUX CaMIiB, Ki, II00AUMBIIK HOT0, i caMi BKPMUBAIOTHCSI TAKUMU CAMI-
mu cmyramu. JIpiOHi i1 HeIIOKas3Hi caMIli oapasy BiCTyIalOTh, TOMK CIIPaBKHIX
0ifioK HeMae, i Bce OOMEXYETHCA I[UM CBOEPITHUM «3aJAKYBAHHIM>» .

® Ille cknamuima Ta pisHOMAaHITHIIIA TOBEJiHKA Y YJIEHNCTOHOTUX, HEPBOBA
cucTeMa if OpraHm YyTTd SKUX MOPiBHSHO 3 iHIMMMY 0e3XpeGeTHUMU TBapuHAMU
HaJA3BUUANHO YCKJATHUJINCA y 3B A3KY 3 BUCOKOIO 3JAaTHICTIO IPUCTOCOBYBa-
THCS M0 HAWPi3HOMAHITHIIINX YMOB iCHYBaHHS: 0 KUTTA y BOAi, I'PYHTi, Ha
3eMJIi i B moBiTpi. Y WIEHHMCTOHOTMX BimMiueHO HaBiTH MOBeHiHKY, IIOB’A3aHY
3 BUKODPHUCTAHHAM 3HapAAb. 3a3BUuail MoAiOHY AiAJBLHICTH MOB’A3YIOTH i3
ccaBusamu (aquB. § 46). Hanmpukaan, kpab ai6isa (man. 300) saxuiaerbes Bifg
BOpoTa 3a JOIIOMOIOI0 OTPYHHUX aKTHHIiN, AKMX Xalla€ KJENIHAMHU i TpuMae
IpPAMO Iiepen co0oio.

Camiku ocu amodinu (maa. 301), sKa TpamasgeThbCcsa IO BCilt YKpaiHi, puoThH
HipKHU, IPUHOCATH Y HUX Hapaji3oBaHUX I'yCeHUIlb, V IKi BiIKJIamaroTh AAIA.
Ha nromy Typ6GoTa IIpo IIOTOMCTBO 3aKiHUYEThCHA, i HipKa 3akpuBaeThed. [leaki
3 0C JOJATKOBO TPaMOYIOTH 3eMJII0 BaTUCHYTHUM y IIeJeN HeBeJIUKUM KaMiH-
YUKOM, AKUA BUKOPUCTOBYIOTH AK MOJIOTOK.

Man. 299. CameLb kapakaTtuui y Wwnob-
HoMy 3abapBreHHi

Marn. 300. Kpab nibist 3 akTUHISIMK Y KINeLLHAX Man. 301. Putova oca amodpina 3 kKamiH4“KoM
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TemMA Y  moBedinka TBAPUH

Man. 302. 1. CTaryBaHHS LUMaTOYKIB MUCTKIB Nif Yac 6yaiBHMLTBA rHisga MypaLlKamu-nmcTopizamu.
2. Mypaluka-nmcTopi3 BUKOPUCTOBYE NNYMHKY, ika BUPOBsie NaByTUHHSA, AN 3LUMBAHHSA NUCTKIB

Mypamku-iucropisu mig yac OyaiBHUIITBA THi3M i3 JHUCTKIB BUKOPKCTOBY-
IOTH CBOI JIMUMHKHN AK TKaAbKi yoBHMKN (May. 302). JIuuMHKKM BUPOOIAIOTH
MaBYTUHHA, AKUM 3IINBAIOTh Kpal JIUCTKIB.

IToBenminky, moB’A3aHY 3 BUKOPUCTAHHAM 3HApPSAAb, BigMiueHo if y mTaxis.
Tax, ramamarocbKuii JATJIOBUM B’IOPOK MOKe JicTaBaTH KoOMAaxX 3i HIiIWH y
KOpi mepeBa 3a IOIOMOTOI0 IWMA, AKWII BiH TpuMmae y A3b06i. CTepB’ATHUK
po30mBae TOBCTY ILIKapaJyIly sl cTpayca xaminmem (mas. 303).

Y moBexiHIli TBapuH, AKi BUKOPUCTOBYIOTH 3HAPALIA, YACTO IPOABIAETHC
TaK 3BaHa eleMeHmapHa po3ymoea dianvrhicmdb. BoHa BifpisHAeThCA Bifx Ha-
YUiHHS THM, III0 TBapWHA, 3iTKHYBIIIUCH i3 HOBOIO IJid cebe CUTyaIlieio, 3a3BU-
yail 3 mepiroi cupobu Oyaye MpaBUJIbLHY MOJEb MOBEIiHKH.

Il1g BUBUEHHA eJIeMEHTapHOI PO3yMOBOI MifAJIFHOCTI BUEHi HMPOBOAATH Pi3HO-
MaHIiTHI eKCIepUMeHTH B HITYYHMX yMoBax. Haii0OiJbIIoro mommpeHHs HaOyB
JocJtif i3 ITMpPMOoI0. BCTaHOBIIIOETHCA BEJIMKA HEIIPO30pa IMINpMa 3 BEPTUKATBHOIO
IITIMHOIO TocepearHi. 3 OMHOr0 GOKY ITUPMU ITOMIIIIAETHLCS TBapHHA, 3 IPYTOro —
IBi OMHAKOBI TOMiBHUII, OJHA 3 AKUX MIiCTUTL KOPM, a Apyra Iopo:kHs. Teapuna

Man. 303. MNosegiHka nTaxis, NoOB’A3aHa 3 BUKOPWUCTaAHHAM 3Hapsab: 1 — rananarocbkuii AsT-
NOBWIA B'IOPOK AicTae komaxy 3i LWinWH y Kopi fiepeBa 3a AONOMOrOK Nanuykun; 2 — CTepB’ATHUK
po30urBae TOBCTY LUKapanyny siusa cTpayca kKamiHuem
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§50. EBOAIOLLISI MOBEAIHKN TBAPVIH, Tl MIPUCTOCYBAABHE 3HAYEHHS]

Ma€ [OOCTYyI A0 KOPMY uYepe3 IIJWMHY U
3’imae #Oro IPOTATOM [OEKiJIbKOX CEeKYHI.
Bigpagsy micia mporo oomaBi romiBHHUII mo-
YMHAIOTh pyxaTucs B pisui 6oxu. IIlupuna
MIIJIMHYU Ta€ 3MOTy 0auMTH ITOYATKOBUI Ha-
OPSAMOK PyXy TromiBHUIL. TBapwHa Ipa-
BIJILHO PO3B’ABY€ 3aBIAHHA TOJi, KOJU IIe-
PECYBaETLCA CJiIOM 3a HEBUAWMMUM Uepe3
IIPMYy KOPMOM i ueKae Ha HOro II0ABY
0isia kpato mupmu (masn. 304). Ieii excie-
PUMEHT [Ja€ MOJKJMBICTH POOUTU BUCHOBOK
IIPpO Te, YM MOMKYTb TBapuUHU OyAyBaTU _
CBOIO MAaMOyTHIO IMOBENiHKY, IIPOTHO3YIOUMN Man. 3U4. HOCIIDKEHH: enemMeHTapHol
S PO3yMOBOI AisANBHOCTI TBAPUHU 3 BUKO-
3OBHIIIIHI ABUIA. PUCTaHHAM «JOCHiAY i3 LUMPMOKO»
TBapuHM PiBHUX I'PYyI HO-PiSHOMY 3[aTHL
0 PO3B’si3aHHA IMOAIOHMX 3aBAaHb. Hampukiazn, puOu ILINBIN SK 3a IIOBHOIO
TOMiBHUIIEIO, TAK 1 3a IMOPOYKHBOIO. ¥ Uepelax i AUIipOK KiJbKiCTh IPaBUJIBLHUX
pireHb OyJia 3HAYHO BUIIOIO, Hi’K HEIPaBWIbHUX. ['0y0u, AK i pubu, BUABUINUCA
HECIIPOMOKHUMHU PO3B’sI3yBaTH IOAIOHI 3aBIaHHS, a 0OCh KyPU MOBOAATLCSA Habara-
TO PO3YMHIIIIe Bif roJy0iB, ajie MOCTYIIAIOThCS AmlipKaMm i uepermaxam. Cepen mo-
CJIIKEeHNX CCaBIIiB HAKNTIPIIle IPOSBUIN cede KpoJi (IprbaIn3Ho Ha PiBHI rory06iB).
3HayHO OiJbINT 3JaTHUMMN BUABWJINCSA ITypu, cobakwu, Jimcuili i BoBKu. I[o peuli,
JKOJIeH BOBK Hi pasy He MIOMWJIUBCS y BUOOPi HAIPAMKY PYXy TOMIBHUIIL 3 i3Ket0.
Komaxu mif yac eKcriepruMeHTiB TAKOYK PO3B’A3yBasIu IysKe CKJIaJHi 3aBIaHHA,
BUABJIAIOYN €JIEMEHTAPHY PO3yMOBY AiduabHicTh (Mas. 305). Taxk, memonocHa
OmKoJIa MOXKe BiIPiBHUTH IIpeAMeTH Ha KapTHHIl, AKY IIOMIiIllaiOTh IIif TOMiBHU-
1110, 3a 03HAKOIO PO3Mipy, AKIIO B Aocaigax saMmiHoBaTHu opmu Qiryp. Hampurian,
OmKoJsia cimatTume Ha HaliMeHIy (irypy, HesajiedKHO BiJ TOTo, TPUKYyTHA BOHA,
Kpyria abo KBajgpaTHa. Bijbllle TOro, 0m)KoJia PO3PisHSIE KAPTUHKU 3a TaKUMU
CKJIQIHUMU KPUTEPIAMHU, K JBOKOJIHOPOBICTH 400 MAPHICTH PO3TAIITyBAHHA (QITyp.
DYHKITIA KOHKPETHOTO ITOBEIiHKOBOI'0 aKTy MOXKe 3MiHIOBATHCS Y IIPOIECi eBo-
Jorii Bumgy. Y IIbOMYy MOKHA TEPEKOHATUCS, BUBUAIOUM PUTYAJIi3aIlil0 ITOBEIiH-
ku. Pumyaniszayiero (Big snat. pumyaniz — oOpanoBuil) noéedinku HA3UBAIOTH
IOCTYIIOBY 3MiHY meAKuX ii BuAiB (arpecisi, 3MileHa IOBeIiHKA TOIO) Ha IIPOSB

Man. 305. 1. MpucTpiit Ans gpecupyBaHHs 64)kin — cTonuk 3 ABoMa rodiBHuUaMY. 2. Bxona gictae
cupon 3 rogisHuui. 3. CnoctepexeHHs 3a 6opxonaMu noTpebytoTb yBarv M BENUKOI 30cepemxe-
HocCTi. MpoTsrom AHsi NOBUHHI 3MiHIOBATV OOUH O4HOTO NPUHANMHI ABOE AOCNIAHMKIB
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CTEPEOTUNHUX AeMOHCTpaIliil, AKi BUKO-
HYIOTh CUTHAJbHY (QyHKIio. IIpurmagu
puTyasizoBaHOi JeMOHCTpaIii MmosxkHa Oa-
YUTH B PUTYAJi 3aJIUISHHSA 0araTbox BIU-
miB nraxiB. IloBeminKa, sSKa KOJIKCH MaJa
30BCiM iHIYy QyHKIIiIO (HaOpuUKIad, KUB-
JeHHs ab0 «IpUUenypIOBaHHSA»), Uepes
f6araTo IOKOJiHb 3MiHUJIACS I TEepPeTBOPH-
Jacsd Ha JeMOHCTpAIlilo 3aauilaHuA. Tak,
YUIIeHHs 13b000M IIip’s caMIliB 6araTbox
BUIB KAUOK IIEPETBOPUJIOCST HA PUTYATIbHY
miro mig uac sanunguaaa (maa. 306). Boua cupamoBaHa Ha Te, 1100 IPOJEMOH-
CTpyBaTU HaWscKpaBimii mip’ium.

EBouttoriiss moBefiHKM B PiSHUX TPYI TBapHH BigbyBajaca He3aleKHO. 11
HaNpAMU BU3HAYAIOTHCA HEOOXiTHICTIO MPMCTOCOBYBATHUCA OO 3MiH YMOB ce-
pemoBuina KUTTSI. Ha piBeHb CKJIALHOCTI IIOBEeNiHKHU BILIMBAIOTH OCOOJIMBOCTL
He TiJIbKM OyJZ0BM HEPBOBOI CHUCTEeMH, a i cIoco0y »KuTTsi. Bu BiKe ImepeKoHa-
Jucs, 10 Y TBapUH, AKi BeAyTh aKTHUBHUNA CIIOCI0 JKUTTs, IMOBENiHKOBI aKTHU
CKJIAmHINT. ¥ meAKHX coIlialbHUX KoMaxX (AK-OT, MeJOHOCHa O;sKoja) 3maT-
HIiCTBH 0 HaYUiHHSA, 110 MiAKPIILIIOETHCA KOPMOM, HepedyBae HA TAKOMY CaMo-
My piBHi, SIK i B cobaKm.

OT:xe, KOJKHA TBapuWHA 3JaTHA OO0 IOBEIiHKN TaKOIl CKJIAIHOCTI I MOIIiIb-
HOCTi, sIKa IMOTPiOdHa came IJId IILOTO BUAY. I SKIO Ty UM Ty TBAapUHY Has3MWBAa-
IOTh «IIPUMiITHUBHOIO», IIe O3HAaUae, 1[0 ab0 BOHA I[e MaJi0o BUBUYeHa, abo BU
HeJIOCTATHBO 3HaWoMi 3 iH(popMalliero mpo Hei.

Man. 306. PutyanbHe YnLLeHHs nip’s
y camus KaponiHCbKOT Kayku

/ Y3ATANNbHEHHA 3HAHb

Y npoueci icTOpUYHOro po3BuTKY (€BOMIOLT) pa3om 3 ycknagHeHHsam Gyaosu Ta
NPOLECIB XUTTEAIANBLHOCTI TBAPUH HAabyTa NoBeAiHKa NodMHae Bigirpasatv gegani
GinbLUy porb y NPUCTOCYBaHHI A0 3MiHHMX YMOB HaBKOMWLLHLOIO cepeoBuLLa.

[Mosiea Ta ycknagHeHHs HEPBOBOI CUCTEMU B yCix 6e3 BMHATKY TBapWH Aanwu
MOXIMBICTb YPi3HOMaHITHIOBaTK MOBEAIHKOBI aKkTU 3a AOMOMOrOK Hay4iHHS, TO6TO
3MiHIOBaTV NOBEAiIHKY BHACNIAOK NornepeaHbLoro 4ocBiay.

. > MNEPEBIPTE 3006YTI 3HAHHS

1. HaBegaiTb npuknagn BpoaXXeHoi noBeaiHku. 2. HaBeaiTb Npukraan BUKOPUCTaAHHS
TBapuHamu 3Hapsagb npadi. 3. Lo Take enemeHTapHa po3ymoBa AisnbHiCTb? 3a
[JONoMOroto akMx gocniaise ii BUBYaOTL?

MixaBo! ,

» Neski BMaM Meny3 BiAOMi CBOEH 34aTHICTIO 3asgarnerigb BigyyBaTy HabGnMKeHHs

: WUTOPMY 33 [OMOMOIOK OpraHiB, $Ki BIIOBMIOKOTL iH(pa3ByK. AKYCTWYHI yaapu i3

© YacToTo 8—13 repl| CTBOPIOKTLCA NEPeTOPMOBUM BITPOM i PO3MNOBCIOMKYIOTHCS Ha

* BenuKi BiacTaHi. Megysu Bxe 3a ABaAUATb FOAMH [0 NoYaTKy LUTOPMY PO3mi3HakoTh Moro
HabnmxXeHHs i B4acHO BUpYyLIatoTb y 6e3neYHi 30HM. 3a NpuHLMNOM poboTu «iHdpaByxa»
Meay3u BioHIKM CTBOPMIIM aBTOMATUYHWUIA Npunag — NpoBiCHWK BypeBiiB. BiH gae amory
YHMKaTK BaraTboX CTpPaLLUHUX HACNiAKiB LUTOpMY, 60 nonepeaxae Npo Hboro 3a 15 roauvH,

TOOi SIK TpagmMUiiHMM GapoMeTp — TiNbKW 3a ABi FOOUHW.
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TECTOBMIN CAMOKOHTPOAb 3HAHb
* MoBegiHka rigpu: :
© https://www.youtube.com/watch?v=9MEt0Ot7Pkc#t=18,  https.//www.youtube.com/ §
. watch?v=PPYiC1HDu-M&index=4&list=PLawu0ONIIwdz4jlgHNSp4j0s Q20OxCEur- f
© « Y nesikux BUZiB MapasUTUYHUX MIIOCKUX YepBiB 3 knacy CUCyHM BigMiueHo noain Ha
: KacTu Ha cTaail NMUYMHOK (K y MypaLlok abo TepMmiTiB). Y nepLuoMy NpoMiXXHOMY Xa3siiHi
— MOJKCKY — YacTMHA NMYUHOK CTae «congartamuy», 3HELUKOMKYE YYXKUX JIMYMHOK i
OXOPOHSE iHLY YAaCTUHY CBOIX JIMYNHOK, JAK04YM iIM MOXITUBICTb HOPMaribHO PO3BMBATUCS.
 [Hi3goBa noBepiHka putoyoi ocu amodpinu: https://www.youtube.com/watch?v=_
lyEtekiA7E#t=73
» CTepB’ATHMK po3buBae Lukapanyny anuda ctpayca kamiHuem: https://www.youtube.
com/watch?v=5AAftQIlro7Y
* Putyan 3anuuaHHa y nebegis: https://www.youtube.com/watch?v=WE1FMrXB8xM

TECTOBUA CAMOKOHTPOIb 3HAHb
(BnGepiTb 0AHY NpaBuUbHY BiANOBIAb)

1. YKaxiTb Npi3BuULLE BYEHOrO, SKOTO BBaXatTb OOHWM i3 3aCHOBHWKIB €TOMOrii:
a) H. Tin6epren; 6) Y. OapeiH; B) I. MNasnos; r) K. JliHHen.

2. Bu3HauTe, Npuknagom Yoro € peakLis crigyBaHHs y nTaxis: a) 6e3ymMoBHOro pedrnek-
cy; 0) Takcucy; B) iIMIPUHTUHTY; ) XOMIHTY.

3. BusHaute Ha3By nosepfiHkM, sika HOPMYETLCA Ha OCHOBI iHAMBIAyanbHOro OCBIAY
TBapWHU: @) YMOBHA; 6) couianbHa; B) cnagkosa; r) HabyTa.

4. BnsHa4Te, NpuMKNagoM Horo € rpyMiHr: a) 4OCnigHULbKOT noBediHkK; 6) KopMOBOI Mo-
BeAiHKW; B) ririeHIYHOT MOBERIHKY; T) IPpw.

5. YkaxiTb rpyny TBapwH, NpeacTaBHUKaM SKOI NpuTamaHHa exoriokalis: a) Komaxw;
0) xpsaLLoBi pubu; B) amaibii; r) pentunii.

6. 3as3HauTe xapakTepHy puUCY aHOHIMHMX YrpyroBaHb TBApWH: @) KOXHWM i3 4YreHiB
«3Hae B 06NUYYA» BCiX iHLWKMX; ©) MOXIMBUIA PO3MNOAIN poren; B) cnocTepiratoTb HanMnpo-
CTiLLY iepapxito — MiHiMHY; ) cUrHanu nowmptolTecs 6e3agpecHo.

7. HasBiTb TBapuHy, sika Bege nooguHOKMI cnocib xnTTa: a) MegoHocHa 64xona; 6) 3o0-
3yns 3BMYalHa; B) KEHIYpY FiraHTCbKWI; I) LUMMMNAH3e 3BUYaNHNNA.

8. YkaxiTb niTepy rpeubkoro andasity, KO No3HayaloTb nepLue Micue B iepapxii go-
MiHyBaHHSA TBapuWH: a) a (anbda); 6) B (6eta); B) 6 (TeTa); r) w (omera).

9. BusHauTe, 5K AOCNIAHMKN Ha3MBalOTb OCOOMHY, LLO HEe Y3rog)Kye CBOI Aii 3 fisiMu iH-
LLUMX YMEHIB YrpynoBaHHs: a) 4OMiHaHTOM; 6) omera-ocobuHoto; B) 6eTa-ocobmHoIo; 1) aco-
LlianbHO 0COOUHOL0.

10. YkaxiTb BiACTaHb po3TallyBaHHS DXi Bif BynuKa, sKLLO 64)Kona-po3BiaHMUSA BUKOHYE
NPOCTUI KONoBUiA TaHOK: @) y Mmexax 4o 100 m; 6) noHag 100 m; B) noHaa 100 M y HanpsMKy
niBgHs; r) noHag 100 M y HaNpPsSIMKY NiBHOM.

11. YkaxiTb Npi3BuLLE BYEHOrO, SKUA BIAKPUB «MOBY TaHLiB» MeELOHOCHOI Ompkonu:
a) H. TiH6epren; 6) K. NopeHu; B) K. ®piw; r) Y. JapsiH.

12. YKkaxiTb Ha3By noBefiHKu, sika HegopeyHa woao obcTaBuH, Y Akmx nepebysae TBa-
pvHa: a) couianbHa; 0) 3milleHa; B) cCnagkoBa; r) HabyTa.

13. YkaxiTb curHanu, siki Hacamnepen BUKOPUCTOBYOTb TBapuHK, Lo nepebyBatoTb Ha
BENWKii BiACTaHi B nicax: a) 30poBi; 6) 3BYKOBI; B) XiMi4Hi; I') €NeKTpOMarHiTHi.

14. YKkaxiTb TBapWH, SIKi HaMKpalle po3B’sidyBanv 3aBAaHHA B «4OCHI4i i3 LMPMOKO»:
a) rony6u; 6) Kypu; B) Yepenaxu; r) BOBKWU.
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OPTAHI3MU
TA CEPEAOBULLE
ICHYBAHHS

SIi € rpyn YYHHMKIB CEPEAOBULLIA XKUTTS?

$Iki € OCHOBHI MPUCTOCYBAHHS TBAPWH AO BMAMBY PIi3HUX YAHHUKIB
cepepoBULLO HKUTTS? LLLO Take nonyasiLis, ekocuctema?

SIKi € POPMU BBAEMOAIN TBAPUH MidXK COBOIO TA 3 iHLLUMMUK OPTaHI3MAMM
B YIPYMNOBAHHSIX? SIK AKOAVHA BIAMBOE HA TBAPVIHHUIA CBIT?

SIki € POPMIM OXOPOHW TBAPWHHOTO CBITY?

§61. IIOHATTS ITPO IIOILY JIAINIIO,
EROCUCTEMY TA YMHHUEKU

CEPEJOBHIIIA

MpuraganTe, y SKMX OCHOBHMX CEpPefoBULLAX MELLKaTb TBAPMHU. AKi TBAPUHK € XO-
NOAHOKPOBHUMM, @ SKi — TEMMOKPOBHUMN?

110 TAKE IIOIIVJIAIIIA TA EKO-
CUCTEMA? Bu B:xXe 3HaeTe, IO OyIb-
AKWUN Opra’iaM HaJEXUTh OO IIEBHOTO
Buny. CyKynHiCTE 0COOMH OTHOTO BHUAY,
AKa TPUBAJUUN Yac MeIIKa€e IeBHOI0 Mi-
poOI0 BilOKpeMJIeHO Bij iHIINX mOAiOHUX
yIPyIIOBaHb, Mae Ha3By nonyaauyia. lc-
HYBaHHA Buay y GopMi wnDomyndarmii
OB’ si3aHe 3 HePiBHOMIipHICTIO PO3IIOIiIy
CIPUATIUBUX YMOB II0 TEePUTOPii, AKY
s3afimae Bua. Hampukian, Oinka 3Buuaii-
Ha IoIMpeHa II0 Bciii €Bpori, ajxe Merr-
Kae JIMIle B JICOBUX Ta JIiCOIIapKOBUX
YyIrpyIOBaHHAX, AKi posmijieHi pocauH-
HUMMW VIPYIOBAHHAMM I1HIIWUX THUIIIB
(myunuMu abo CTEmOBHUMU), piukamw,
ripcbKumMu xpedéramm ToIio. ToMy KO-
HUHW 3 JiciB um mapkiB mae omHy abo
Kimbpka momyuasamiii Oiaxkm (max. 307).

Man. 307. Tonynauia 6inku 3sn4anHoi B ! R -
MICbKOMY MapKy Orixe, 1o pisHOMaHiTHiMII ymoBH icHY-
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BaHHS Ha TEePUTOPil, AKY 3aliMae BUM, TO OLIBINIOI Oyae KiIbKiCTh IOIIYJIAIi,
3 IKUX BiH CKJIAJAa€ThCAH.

Tepuropiro abo mpocTip, y AKOMY KUBe BU[, HA3UBAIOTH MiCUEICHYGAHHAM.
BoHo € cminbHuUM AJid 6araThboxX BHUIIB OpraHisMiB — TBapuH, pOCJauH, rpubdis,
O6axTepiil, 110 YTBOPIOIOTH HA IIili TepuTopii 6araToBUIOBE 6i0n02ivHe Yzpyno-
éannsa. KoyKeH 3 Bac MOKe HaBEeCTH IPUKJAAN POCJIUH i TBapUH, XapaKTePHUX
IJIsT TAKUX YyIPYIMOBaHb, AK JIic, JyKa, 00J0TO, CTEI TOIIO.

OpraHisMu B yrpymoBaHHAX TiCHO B3a€EMOIIIOTH MisK CO00I0 Ta 3 HEKUBOIO
npuponoo. BoHu 6epyTh 3 HABKOJIMIIIHBOTO CEPENOBUINA II€BHI peUyOBUHU (KU-
CeHb, BYIVIEKUCJIUH Tas, BOAY, 1Ky), HE0OXinHi nys 3a0e3euyeHHA HOPMAaJIbHOI
SKUTTENIAMTBHOCTI, Ta BUAIIAIOTHL TYAW TPOAYKTH BJIACHOTO OOMiHY DPEUOBUH
(HemepeTpaBJeHi PEIITKY 1°Ki, IPOAYKTH BUIIJIEHHA TOII0). ¥ HACIiIOK TaKoi B3a-
emMofii (hOPMYIOTECSA exocucmemu — CYKYIIHICTb B3a€MOIIOB A3aHUX MOIYJIAIIN
OpraHismiB, AKi B3aeMOiIOTHL MiK CO00I0 Ta 3 YMOBAMHU CEPENOBUIIA JKUTTS
(mas. 308). CykynHicTh yciX eKOCHCTeM HAINOI IJaHeTU Mae Ha3BY Oiocgepa.

Bzaemo3B’sA3KM OpraHisMiB Ta IXHiX yrpymoBaHb MisK c000i0 I ymMoBamMu
cepeJOBUINA JKUTTA BUBUYAE HayKa eKoJIoria (Bin rper. oiikoc — nmim, Kutio i
J1020C — YYEeHHs).

Man. 308. Ekocuctema nicy (onuwims no3HadeHi Ha cxemi opaaHi3Mu, eKka3aslu xapakmep
IXHbO20 XXUBIEHHST)
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AKI € EKOJIOI'TYHI YMHHMEN? KoxXeH opradism — pociuua, rpud abo
TBapMHA — MeIIKae y IeBHOMY cepenoBuilli. CyKymHICTh YMOB, y AKUX MEIII-
KaloTh OPTaHi3MM PidHMX BUIIB i 3 AKMMIU BOHU 0e3II0CEepPeIHLO B3a€EMOIIiIOTh,
Ha3UBaIOTh cepedosuuie scumms, abo cepedosuuie ichysanHsi. Bu Bxxe 3HaeTe,
110 Ha HAIMi# IIJIaHEeTi € YOTUPU OCHOBHUX CEePeIOBUINA KUTTA: BOAHE, I'PYHT,
HA3eMHO-TIOBITPAHE Ta OPraHi3Mu KMBUX icToT. BuBUaioum pisHOMAaHITTA TBapuWH,
BU IEePEeKOHAJINCSA, IIT0 BCi BOHU 3aceJieHi pisHMMM BuUAaMU IIUX iCTOT.

VYci KOMIIOHEHTHU cepemoBUINa KUTTS, IKi BIJIMBAIOTh HA OpraHisMu Ta ixHi
YIPYIIOBaHHSA, HAa3WBAIOTh €K0N02IYHUMU YUHHUKAMU. 3aJIe}KHO Bi mmpupoamn
i ocobamBocTel il iX MOAiIAITL HA YMHHUKK HEXXHUBOI Ta »KUBOI IPUPOAU, a
TAKOK Ti, II[0 IIOB’sI3aHi 3 JIIOAMHOIO Ta Ii gisabHicTIO.

YunHuku Hexueoi npupodu, abo abiomuuni (Big rpem. a — 3amepeuna
yacTKa Ta 0ioc — KUTTs), — IIe TeMIeparypa, BOJOTiCTb, OCBiTJIEHiCTb, ras3o-
BUI CKJaJ IOBiTP#A, COJBOBUU CKJaJ Boxu Tomio. JuHHuUKU Hueoi npupodu,
abo 6iomuuni, — 1e pisHi PopMU B3AEMOIIN MiK 0COOMHAMM SIK OJHOI'O BUIY,
Tak i pisHuUxX BUAiB. AnmponozenHi (Bix rpem. anmponoc — JIOOUHA Ta 26HOC —
MOXOMKeHHA) YWUHHUKY — Tie PisHi ¢opMuU rocrnomapchbKoi AifAJIbHOCTI JIOAUHUI
Ta IXHi HaCHiIKMU, 110 3MiHIOIOTH CTAH CEPENOBUINA KUTTA PiBHUX BUIIB :KUBUX
icToT i camoi JOIMHU 30KpeMa.

TBapuumu, AK i iHIII opramismm, 3MyIIeHi peryJioBaTU BJACHI mTpollecu
SKUTTENIAIBHOCTI BiAIIOBIAHO 10 3MiH iHTEHCUBHOCTI i1 €KOJIOTIUHUX UMHHUKIB.
Taxi mpucTtocyBaHHSA [0 YMOB CePeIOBUIINA KUTTA MalOTh Ha3BYy adanmauii.
Bouu maroTh 3MOry opraHiamMam Kpaille BUJKMBATH B IIEBHUX YMOBAaX, IIPHUCTO-
cyBaTucA 0 iXHiIX 3MiH i 3abes3meuyBaTy PO3SMHOKEHHS Ta MOINMUPEHHA BUIY.
Hesari mpukJganm amamnrariii TBapWH OO CEePENOBUINA YKUTTA MU 3TagyBan
pamirie: 1e, HampuKJaan:, oOTiuHa opma Tinma pubd i mraxis, saxucHe 3abaps-
JIeHHS OKYHSA, TToTepeIKyBabHe 3a0apBJIeHHA JKyKa COHEUKa, IToIePeIKyBaJlb-
Ha MOoBeAiHKa K0oOpH, IIPOsAB MiMiKpii y Myxu-a3iopuanku (auB. maj. 215).

KosxHUil Bug opranisamMiB MosKe MeIIKaTU JIMIIIe TaM, e IJIs HbOr'o € Heo0-
xigui ymoBu icHyBanHsA. CaMe [0 HEX BiH afanTyeTbCs IIPOTATOM yciel cBoel
icTopii. Tak, Oinumit BegMigh mOMIMpPeHUN JuUIlle B APKTUIli, IiHIBiHU — mepe-
Ba’KHO B AHTapKTUI[l Ta IPUJIETINX OO0 Hel TepuTopidxX, KauKoasbod — B AB-
crpaiii Ta Tacmanii Tomro. Jluire okpemMi BUAM TBapWH PO3CEJUJINCS MaiKe
MMOBCIOAHO (TIAIIOK cipuii, MUIla XaTH).

©® HaiipisHoMaHiTHiIIE 32 CBOIMU yMOBaMU — HA3€MHO-IIOBITpPSIHE cepeIoBH-
mie JKUTTA TBapuH. IIpoBifgHA POJb cepell eKOJIOTIYHNX YMHHUKIB HEXKWBOI IIPU-
poau TYT HAJIEXKUTH OCBITJIEHOCTi, TeMIepaTypi, BOJIOTOCTi, TA30BOMY CKJIATy aT-
moc(epu TOILIO.

3a BigHOIIIEHHAM [0 C8im./ia TBAapWH MOKHA IMOMiJIUTA HA aKTUBHUX YHOUL
(HiuHi MeTeluMKH, TapraHu, COBU, 1"KaK1, KayKaHW) Ta aKTUBHUX yIeHb (IeHHi
MeTeJIUuKHU, MyXU, COKOJIOMOAi0OHi, JacTiBKM, KonuTHI Ta ixri) (man. 309).

3maTHiCTH TBApUH pearyBaTH Ha 3MiHU MPUBaJsocmi c8imJo80zo nepiody 0oou
la€ MOJKJIMBICTH 3a3JAJIETiTbh TPUCTOCOBYBATHUCH OO CE30HHUX 3MiH y IIPUPOIi.
Hanpuriaz, 3pocTaHHA TPUBAJIOCTI CBITJIOBOTO JHA HABECHI CTUMYJIIOE Y TBAPUH
IIPOITeCY PO3SMHOYKEHHSA: CTBOPEHHS I1ap, BJIAIIITYBAaHHSA THi3M, BiAKJIaTaHHA SEIb
Torto. HaTomicTh CKOpPOUEHHS CBiTJIOBOT'O JHSA CIOHYKAE TBApUH I'OTYBATUCA IO
3uMM: PoOUTHU 3aracu i»ki (aK-ot, OiIKM), 3HilficHIoBaTH JajieKi mirparrii (JiacTiBKu,
coJioB’1 Ta iH.), roTyBaTHCA IO CILIAYKY (BemMemdi, OopcyKu) ToImo. Peakirii opra-
Hi3MiB Ha TPUBAJIICTH CBITJIOBOTO Ilepiofy n00M MAaiOTh HAa3BYy gomonepiodusm.
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Man. 309. A. «[enHi» TBapuHu: 1 — oEHHUIA METENUK NomikceHa; 2 — nacTiBka; 3 — KOo3yns.
B. «HiuHi» TBapuHU: 1 — HIYHWMIN MeTenuK NanbLEeKpunka; 2 — coa; 3 — kaxaH

BaxsimBy posib y KUTTI TBapWH Bigirpae memnepamypa HaBKOJIUIIHLOTO Ce-
penoBuIlia. XO0JIOZHOKPOBHI TBapuHu (0esxpeberHi, am®ibii, penTwmiii) 3a HU3b-
Kux ab0 HaJTO BUCOKHUX TeMIIepaTyp BHAJAIOTh ¥ CTAaH 3allineHinHsA. TermIoKkpos-
Hi TBapmHM (OTax¥W i ccaBIli) MAOTh AOCKOHAJI MeXaHi3MHU TeIJIOPeryJsdIlii, a
TaKOK BHCOKUI PiBeHb OOMiHY PEUOBHH, 3aBAAKK UYOMY B iXHLOMY Opraxismi
YTBOPIOETHCST OaraTo Temia. BoHU IMIPUCTOCOBAHI K J0 JKUTTSA Y CIEKOTHUX TPO-
miKax, Tak i o MeIIKaHHs B eKocucTeMax APKTUKHU Ta AHTaPKTUKH.

TBapuH, SKi MOXKYTb iCHyBaTH B yMOBaX IOHMKEHUX TeMIIepaTyp, Ha-
3UBAIOTH X0n000nt06HuMuy (MiHrBiHM, Oiauit Beaminw) (mas. 310. A). V mHux
Ino0pe PO3BUHEHUII BOJIOCAHUMN UM Iip’sSHUN MOKPUB, HiAMIKIpHUHN KUPOBUI
OpoIiiapok. Buam, s icHyBaHHS AKUX HOTPiOHI ImigBHUINeHiI TeMmepaTypu,
HaJeXaTb 10 menaonroonux (MaapernopoBi Kopaiu, aHTUJIONU, 6ereMoTH, ma-
myru toio) (mas. 310. B). Bararo BuaiB TBapuH 3maTHI icHyBaTu B yMoBax

Man. 310. Xonogonto6Hi (A), Tennonto©bHi (B), xonogocTinki (B) Buaun (Hazsimb yux meapuH)
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mepiognyHMX 3MiH TeMIepaTyp. BoHUM HajeXaTh A0 xonodocmitikux (BOBKH,
aucwuili, 6iJKu, cipa BopoHa, rosyou Toio) (man. 310. B). [Ina aux xapaxkTep-
Ha mepiogMyHa 3MiHA BOJIOCSHOTO abo Iip’AHOr0 MOKPUBY 3aJIesKHO BijJ mopu
POKY (IIepen 3MMOIO CTa€ T'YCTIiIlIMM ITPOIIAPOK IIyXY).

IIle oaguH Ba'KJIMBUII €KOJIOTIUHUN UMHHUK — 80.i02a. Cepeln TBApUH BUIi-
JISTIOTh BOJIOTOJIO0HI, MOCYXOCTiliki Ta cyxoiioOHi Buau. 1o 60n0z0n100HUX
HaJIeXKaTh Ti BUAW TBApWH, AKi MOKYTh iCHyBaTu JIUIlle B YyMOBaX IiJBUIIEHOI
BoJIOTOCTi (MOKpPMILi, HOIIOBI uepB’AKu, amdi6ii). I1i TBapuHU HEe BUTPUMYIOTH
HaBiTh HETPUBAJIUX IIOCYHILJIMBUX MEPiOoAiB, OCKIIbKU He 3MaTHI yTPUMyBaTH
y CcBOeEMY TiJii Bojiory abo iXHE PO3MHOJKEHHs IIOB’sdA3aHe 3 BOAHUM Cepejo-
ButeM. Ilocyxonio6ni TBapmMHN MOXKYTh YTPUMYBATH BOJIOTY Yy CBOEMY TiJji.
Hanpukaazn, KyTukyJja KoMax, gKi MeIIKaTh y IIYCTeJASIX YU IIOCYIIJIUBUX
cremax (mycTeJabHA capaHa, JKYK CKapaOeil CBAIIEHHUH, KYKH-YOPHOTLIKHI
TOI0), MAa€ n00pe PO3BMHEHUI 30BHINIHIN ITap, YTBOPEHUH MKUPOMOAiOHOIO
peuoBrHO0. Barato Takux BUAIB aKTHUBHI BHOUI, KOJIX IIOBiTPs OiJbII BoJOTe
i mpoxosionte. Benuki TBapuHU (aHTUJIOOU, CJIOHU) HOJIAIOTH 3HAUHI BifmcraHi
B momrykax AsxepeJ Boau. Ilocyxocmiilki TBapuHM 3JaTHI IlepesKUBaTH IIeBHI
THOCYIIJINBI Iepioau, HAOIPUKJIAL y CTaHi 3aIlilleHiHHA.

® YV BOZHOMY CepPeIOBMII KUTTSA IIPOBiHA POJb HAJEKUTH TEeMIepaTypi,
OCBiTJIEHOCTi, TUCKY, Ta30BOMY CKJAAy ¥ COJIOHOCTi BOAM, PeJabedy AHA TOIIIO.
KonuBanHa TemIlepaTypu y BOJi 3HAYHO MEHII, Ha BiAMiHy Big moBiTps.
OcsimJieHicmb BOOONM IIIBUAKO 3MEHIIYEThCA 31 30iabIIeHHAM rianouun. Iin-
0OKOBOJHI TBAPWHU HABIiTH i3 J0Ope PO3BUHEHUMU OpraHaMu 30py (roJIOBOHOTL
MOJIIOCKHY, PuOM, KUTOmOAiOHi) OauaTh Jiuille Ha He3HauHin Bigcrami. [asa
CHiJIKyBaHHSA, Opi€eHTAIii B IPOCTOPi, MOIIYKY I’Ki BOHM BUKOPUCTOBYIOTH 3BY-
KOBi, CBiTJIOBIi Ta iHIIIi cmocobu mepemaui Ta CIPUAHATTS iH@opMaIrii.

BopmoiiMu pisHMX TUINB BiApi3HAIOTHCA 3a cObo8UM cKAadom 800u. Tomy
ONHiI BUAM 3HATHI icHyBaTu Jullle y TOpicHUX Bojoimax (Kapach, KOpOI,
1IyKa), iHIIi — JIMIe B COJIOHUX (aKyJu, KUTH).
IlikaBum BugoMm € padyok apremisa (mam. 311).
Bin 3maTHUIT MemIKaTH AK y IMPiCHUX BOAOWMAX,
TaK i B COJIOHUX.

® TlopiBHAHO 3 HA3EMHO-MOBITPAHUM TI'PYHT —
cTabiJIbHiIIIE cepemoBUINe KUTTA. TaM He3HauHi
KOJIUBAHHA JO0OBUX 1 CE30HHUX TeMIIEpaTyp.
BojoricTts I'pyHTY 3aB:KIM BHUINA 3a BOJIOTiCTH
MOBiTPA, TOMY OpraHidaMaM JIeriie IIepPeHOCUTU
nepiogu mocyxu. OCKIIbKYM KUCEHDb HAAXOOUTH Y
IPYHT IIepeBa’KHO 3 aTMOC(EPHOro MOBiTPA, TO 3
TINOMHOI0 MOro BMICT 3HMMKYEThCA. Bimmosimuo
TBaPpUHU TIPUCTOCOBYIOTHCA [0 KUTTSI B TAKUX
ymoBax. Hecrauy KucHio, Bosioru abo, HaBIIaKWu,
IePe3BOJIOJKEHHA TBAPWHUW 3JaTHI YHUKATU 3a
JIIOTIOMOT'0I0 BEPTUKAJBHUX TepeMileHb (JOoIoBi
yepB’AKU, KJIIi, KOMaxu TOII0).

Man. 311. Padok apTemisi nepioguam.
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4

QO

Y3ATANbHEHHA 3HAHb

CepepoBuLLe XUTTA — Lie CYKYMHICTb YMOB, Y SIKUX MELUKalOTb OPraHiaMu pPisHNX
BUAIB i 3 SKUMKW BOHU Ge3nocepenHbo B3aEMO/I0Th.

EKOMorivHi YAHHUKM — Lie BCi yMOBUW HaBKOMMULLHBOIO CepeaoBULLa, SIKi BNMBaOThb
Ha OKpeMi OpraHi3mu Ta IxXHi yrpynoBaHHs. 3anexHo Big NpMpoamn Ta ocobnmeocten gii
Ha OpraHi3mMu, eKOmoriYHi YAHHUKN NOAINSOTb HA YMHHUKM XKUBOI, HEXMBOI NPMpOan
Ta aHTPOMOreHHi.

KoxxeH Bna opraHiamis icHye y BUmaai cuctemu nonynauin. MNMonynsauia — cykyn-
HiCTb 0COBMH OOHOro BMAY, sika OOCUTbH TpMBAanUM 4yac icHye Ginbl abo MeHLU
BiJOKPEMIEHO Bif iHWINX NOAIGHMX yrpynoBaHb.

NEPEBIPTE CBOI 3HAHHS

1. Wo pocnigxye ekonoria? 2. Lo Take nonynsauia? Aki yMOBYM BUHUKHEHHS MO-
nynauin? 3. LWWo Take cepemoBuLLE XUTTS OopraHiamiB? FAki OCHOBHI cepegoBuLla
XWUTTS onaHyBanu TBapuHU? 4. Aki BM 3HAETe eKOMOrivHi YMHHUKN? 5. AKy ponb
Bigirpae CBITNO B XWUTTi TBapuH? 6. Ak TemnepaTtypa BMfIMBaE Ha NPOLECU XUTTE-
[iSANbHOCTI TBAapUH? FAK TBapuHM NPUCTOCOBYIOTLCHA A0 ICHYBaHHSA B Pi3HUX Temne-
paTypHMX ymoBax? 7. Sk TBApMHU NPUCTOCOBYIOTLCS 0 iCHYBaHHS B ymoBax Aedi-
unTy BoamM? 8. AKi YNHHWKM HEXMBOT MPUPOAW BidirpatoTb NPOBIAHY POrib Y BOOHOMY
cepenoBuLLi? AK TBapyHM NPUCTOCOBYOTLCS A0 IXHbOI Aii?

-. OBIrOBOPITbL Y IT'PYMAX

g
>

HaBegiTb npuknaam pisHMX eKonoriYHMX YMHHKKIB, BUKOPUCTaBLUW BriaCHUA JOCBIA.
ona gonnTnuBux | KMITNMBUX

1. Big 4oro 3anexuTb CTyMiHb BiAOKpEeMMeHOoCTi nonynsauin? 2. Pentunii kpalle npu-
CTOCOBaHi A0 iICHYBaHHS B MOCYLUMNMBMX YMOBaX, HiXX TEMIOKPOBHI ccasLi. Ak ue
NnoB’A3aHO 3 HeOOXiAHICTIO BUTpayaTu BOMOry AN 3HWXEHHS TemnepaTtypu Bnac-
Horo Tina?

TBOPYE 3ABOAHHA

BubepiTb 0anH 3 HaUNOLIMPEHILLMX BUAIB TBAPWH BaLLOi MiCLIEBOCTi Ta Ha3BiTb pUCK
MNOro NPUCTOCOBaHOCTI 10 CEPEeaOBULLA XKUTTS.

ixaBo!

lMepecyBaHHs BOOHMX Mac 3yMOBIEHi nonoxeHHaM 3emni BigHocHo CoHus i Micausa -
* (NPVUNAUBY | BIANNMBM), 3eMHUM TSXKIHHSIM (Teuis piYoK), BNNMBOM BITPY i T. 4. TBapuHK, :
AKi MeLUKatoTb Y NPUMMMBHO-BIAMNMMBHIN 30HI, MatoTb 0cObnNuBI NnpucTocyBaHHS. ig Yac
BiAMNMMBY BOHW 3aKOMYOTLCS B MiCOK, XOBAKTLCS Y Yepenalukax, 6yanHo4YKkax (MOMCKH,
BYCOHOTi paku) abo Mirpytotb y Bigkpute Mope (Megysu).

§62. JAHITIOT'A ;KUBJEHHSA

I IIOTIK EHEPTII. BSAEMO3B’SI30K
KOMIIOHEHTIB EROCUCTEMHA

MpurapanTe, WO Take NaHUIOMM XMBMNEHHS. FAKa ponb Y HUX 3eNeHnx pocnuH? Aki op-

raHiam

N Hanexatb 4O aBToTpodiB i reTepoTpodiB? Aki opraHiammu Hanexartb 4O CanpoTpo-

¢is? LLlo Take ekocuctema?
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== A S 8 110 TAKE EKOJIOTTYHA HIIITA? Bu

. BJKe 3HAETe, IO KOMKHUI BUJ OpPraHisMiB
IIPUCTOCOBAHUMI [0 EBHUX YMOB CEPEIOBUIIIA
JKUTTS i B3a€MOJi€ 3 MONYJAAIIAMY iHIITUX
BUIiB, IKi Te€X MAaIOTh CBOI IIPUCTOCYBaHHS
IO IONIOHNX eKOJIOTiUHMX YMHHHUKIB. OTixe,
OyIb-IKUI BUJ OPraHi3sMiB Mae IPHCTOCO-
BYBATHCh IO iCHYBaHHA HA ONHINA TepuTopii 3
iamuMu Bumamu. Hampukiaan, nBa BUIU
MOXKYTh KUBUTHUCH OnHieio ixkero. Ha ma-
JI0HKY 312 300pakeHo JBa BUAU PAKOIIONiO0-
HUX — MOpcbKux xioaydie. Boru uacro
OCeJIAIOThCS Ha CKeJIsiCTuX Oeperax, me 0y-
IYIOTH CBOI BaITHAKOBI OyamHOUKU. Pyxamu
CBOiX Hi’KOK, YKPUTHUX IIETUHKaMUu, TBa-
PUHU CTBOPIOIOTH IIOTOKU BOAU, 3 SIKOI Bin-
dinbTpoByioTh T:Ky. ToK y HuUX TOMiOHMI
CIIOCi0 JKUBJICHHA.

Binpmwuit 3a posmipamu Bung 1 BuTicHsie
xl\(ﬂ::' 17% %qu’;)ngo N(B)O:;(o g”ﬂiB “;?42%?170;3 IpiOHimuHi Bug 2 y MEHII CIPUATIUBY AJIA
cniBi)(/:ﬂy;aaﬁHﬂ Lmx ;B%iBBOZ?-l)i}I;IyeKOCMCT%Mi MeH,IRaHHH SoHy Ha,?K.e‘HHX’ A€ MeHIIa B.O_

goricts Ta Mmenine ixkxi. OTike, B3aeMomisd
3 iHIMMMU BUJAMU BILJIMBAE SK HaA IPOCTOPOBE PO3TAIIyBaHHS MOITYJAIMIl B
eKOoCHCTeMi, Tak i Ha cIocib *KMBJIeHH.

TakuM YMHOM, KOXKeH BUJ 3aliMae B €eKOCHCTeMi CBOIO eKOJOriuHy Himry,
AKa BU3HAUAETHCA MOr0 IIPUCTOCYBAHHAM 10 UYMHHUKIB HEKUBOI IIPUPOLU, a
TaKOK B3a€EMO3B’ABKaMU 3 IMONYJAIiAMHY iHINX BuAiB. I1lo 6mKYi eKogorivuni
Himmi momyadAmiil pisHUX BUOIB B OAHiIMl eKocHCTeMi, TO TocTpimia MimK HUMN
KOHKYPEHIIiA 3a HeOOXimHI pecypcu cepemoBUINA JKUTT.

AKI 3B’A3KU ICHYIOTH MIGK OPTAHIBMAMUM B EKOCUCTEMAX?
KomMmioHeHTH eKocucTeM B3a€MOIOB’s3aHi MisK €000 piSHUMU TUIIAMU
3B’a3kiB. Ile Hacamuepen xapuoei, abo mpogiuHni, 36¢’a3ku. OLHiI BUAM TBAapUH
MMOJIIOIOTHh HA 3M00MY, iHIIMI — CIIOKHBAIOTHL POCJUHU UM PEIITKMU OpraHisMiB
Tomo. 3aBAAKU TpodiuHMM 3B’A3KaM (DOPMYIOTHCA AGHUIOZU HCUGLEHHA
(mag. 313). KoskeH BujJ opraHidmiB y CKJIAJi JIAHITIOTA JKUBJEHHSA CTAHOBUTH
oro OKpeMy JaHKY, abo mpogiiHull piéens.

Man. 313. NaHutor xuBneHHs: 1 — pocnuHa; 2 — ditodpar; 3 — xuxak; 4 — canpotpod (Hassimb
Uux meapuH)

228



§52. AAHLLIOTU YKMBAEHHS | NOTIK EHEPTIT. BSAEMO3B' 130K KOMIMOHEHTIB EKOCUCTEMY

Te"‘"y
5 Tenn
; . Tenno
{ ' Tenn/

~90% ~90% :‘{90%
SR e N %

~10% ~10% ~10%

Man. 314. ToTik eHeprii B NaHL03i XMUBMNEHHS (po3a/isiHbme cxeMy i cxapakmepu3yltme nomoku
eHepeii 8 3anpornoHO8aHOMY NTaHU03i XKUBIEHHST)

IIpuranmatiTe, ocHOBa KOYKHOTO JIAHITIOTA YKUBJIEHHA — IIe IepPeBa*KHO aBTO-
TpodHi opramismMm — Hacamiepesa 3ejeHi pocauHH. BOHU € BUPOOHUKaAMU
OpPraHiYHMWX PEUYOBWH 3 HEOPTAHIUHUX, a00 npodyyenmamu (Big Jat. npodyuen-
mic — Toi, 110 cTBOPIOE). PociuHOiAHI, BeceigHi Ta XMiKi TBApUHU € CIIOKUBA-
YyaMy I'OTOBUX OPTaHiYHMX PeUOBUH, abo KoHcymenmamu (Bif ysar. Koncyme —
cuno:xkuBaTtu). Opramismm, dAKi POBKJIAJAI0Th PEIITKH iHmIMX opraxismis,
3aBepIIYIOTH JIAHIIOT SKUBJIEHHS. 1X HasuMBAIOTL pedyuenmamu (Bix mat. pe-
Oyxkmio — BimHOBIIOBATH).

Bararo BumiB TBapuH 3[aTHI KUBUTUCA Pi3HMMU BHUAAMU iXKi, TOMY B pis-
HUX JIAHIIOTaX KUBJIEHHA MOMKYTh ONUHATHCA Ha PiBHUX TPOMIiUHUX PiBHAX.
Hanpukian, cipa BopoHa MOKe JKUBUTHCS 3€PHOM, IITAIlIeHATAMU 3€PHOIJ-
HUX YU KOMaXOIMHUX NTaxiB (3a80anHsA: 6u3Hayime, uepe3 sAKY KilbkKicmb
JAHOK Y UbOMY pa3i OPzaHiuHi Peu0B8UHU, YMBOPeHi POCAUHAMU, HAOX00amb
00 cipoi 60poHu).

Y naHI031 KUBJIEHHA OPTaHiUHI PEeUYOBMHU Ta €HEPrid IepemarThbCcsa Bin
OJHOTO BHAY A0 iHIIIOrO: Bii HMKUOTO TpodiuHoro piBusa mo sumioro. Ha Bep-
XiBIIi JlaHITIOTa "KUBJIEHHSA 3a3Buuaili mepeOyBalOTh TBapUHU, AKi HEe MAaOTh
OPUPOAHUX BOPOTiB abo ix Hebararo. ITim wac mepexony 3 HHKUOr0 TPOPiuHO-
ro piBua Ha Buinmuil maiyke 90 % emeprii TBapUHM BUKOPUCTOBYIOTH IJISA 3a-
OesmeueHHsa HaJEKHOTO (PYHKIIOHYBaHHA BJACHOTO OpPraHisMy, a 3amacaioThb
mpubausao 10 % (man. 314). Tomy KiJBKiCTh MOMKJIMBUX JIAHOK JIAHITIOTA
JKUBJIEHHSA OOMeJKeHa i 3a3BUUail He IEPEeBUIIYE YOTUPHOX-II’ ATH.

110 TAKE TPODIYHA CITKA? ¥V O0ynb-akiii ekocucTeMi pisHi JaHIIOTH
JKUBJIEHHA HE iCHYIOTh OKPEMO OIWH BiJl OJJHOT0, a HMePerIiTaloThCA MiXK CO-
6oto. Ile BimOyBaeThbCca uepes Te, IO OPraHi3MM IMIEBHOTO BULY MOMKYTb OyTHU
JJaHKaM¥ Pi3HUX JAHIIOTIB KUBJeHHA. Hanpukiaasn, piuKoBUHA pak MOKe CIIO-
JKUBATU POCJUHHY 1KY, "KUBUX TBapuH abo ixHi pemiTku. IlepemriTarouncs,
pisHi JsaHIIOTM KUBJIeHHA (OPMYIOTH Mpogiuny cimky erocucTeMy (Mas.
315). Posrany:xeni TpodiuHi ciTKM 3a0e3meuyroTh CTiHKicTh eKocucTeM,
OCKiJIbKY TPU 3MEHINeHHI YMCeJbHOCTI NMeBHUX BUAIB (UM HABITHL 3a YMOBHU
iXHBOTO BHUKHEHHS i3 I[iel eKocucTeMn) BUAU, AKI HUMU KUBJIATHCA, MOKYTH
mepekJoUYaTUCh Ha iHIM 06’eKTu. OTiKe, Vv BeceimHuUX TBapuwH Oijbllle ITAHCIB
BU)KUTH 3a 3MiH YMOB iCHYBaHHSA, Hi)K y THUX, IKi «CHeIiai3yIOThCA» JUIIIE
Ha CHOKMBAHHI IMEeBHOTO THUITY 1:Ki.
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‘ TEMB W orrauiamu 14 ceresome icuyBanus

Man. 315. TpodpivHa ciTka (po3aissHbme y8axkHO MasltoHOK i poaHarnidytime Uo2o; 3anporoHyume
C80i 8apiaHmMU naHyro2ie XUeneHHs; usHadme mouyku, 0e 80HU rnepernsiimarmbcs)

230



§52. AAHLLIOTU YKMBAEHHS | NOTIK EHEPTIT. BSAEMO3B' 130K KOMIMOHEHTIB EKOCUCTEMY _E

KA POJIb OPTAHI3MIB ¥ KOJIOOBITY PEHOBUH V¥ IIPUPO/I? Yua-
CJiTOK B3aeMomii opramismiB Misk co00I0 Ta 3 yMOBAMH HE}KHBOI IPUPOIUN B
€KOCHCTEMaX BUHUKAIOTH KON000Oi2U peio6un Ta nomoku eHepzii (May. 316).
IIpuragaiitTe, K0JI000IiT peuoBUH — Iie OOMiH PEYOBUH MiK KMBOIO Ta HEXKUBOIO
YaCTUHAMU €KOCHUCTEMMU.

Bu Bixe 3HaA€ETE, 110 3€JI€HI POCIMHYN OTPUMYIOTH HOXKVBHI PEUOBUHU 3 T'PYH-
Ty — PO3UYMHU HEOPTaHIUHWX CIIOJYK, 30KpeMa HiTporeHy. 3BiIKM BOHU GepyTHCSA
B I'pyHTi? PociuHamMu KUBISTHCA POCAUHOIAHI TBapuHU. AJie BOHU He CIIOYKUBa-
IOTh yciel macu pociauH. YacTuHaA POCJMH BiIMUpae Ta MOTPAILISE€ Ha MOBEPXHIO
rpyury. Iliero BigMepJiolo Maco POCJIMH KUBJIATHCSA OPraHisMu-campoTpodu:
IOIOBi UuepB’AKMU, MOKPUIIi, JUYNHKNA KOMax, 60akTepii, rpubu Ta immri. [eaxi
3 HUX — TIeBHi Irpymnu 0akTepiii i rpubiB — MOMKYTBH PO3KJIAAATH MEPTBY OPTaHIKYy
To HeopraHiuHmx peuoBmH. CaMe iX y CKJIafi I'PYHTOBOTO PO3UMHY ¥ CIIOKUBAIOTH
pocauuau. Takwum umHOM, PisHi XimiuHi esementu (Pochop, Kanwiiii, Oxcuresn,
Kapb6on, HiTporen To1110) 3 HE;KUBOI MTPUPOIU HAAXOAATH Y JKUBi OpraHisMu.

I yTBOpeHHA OPraHiYHUX PEYOBUH POCIMHAM HEOOXiTHWUN BYTJIEKUCIUI
ras, AKUl BOHU OTPUMYIOTH 3 IOBiTpA. ¥ IIOBiTPA BiH HAAXOIUTH, 30KpeMa,
BHACJIIIOK BUAUXAHHSA HOro »XKUBUMH opraHisamamu. CHHTe30BaHI pocaimHaAMU
OpraHiuHi CIIOJIYKH 10 JIAHITIOTaX KUBJIEHHSA IIePEeXOJATH 3 OOHOTO TpohiuHOTO
PiBHA 10 iHIIIOrO: BiJ OCHOTO BUAY OO iHIIIOT0. 3PEINTO0 3AJUIINKN OPTraHi3ZMiB
posKJIazalTh penyieHTu (6akrepii, rpubu). Tak ximMiuHi eleMeHTU 3HOBY IIO-
TPAILJISAIOTL OO0 CKJIAAY HEXHBOI Ipuponu. 3a MadioHKoM 316 mpocTe:xTe 3a
K0JI000iroM KMCHIO, BYTJIEKKCJIOTO I'ady Ta BOAU y IIPUPOII.

3anam’amaiimo: B3a€MOIisA TTIEBHOTO BUAY (TOMyJiAlii) 3 iHIMUMU BUAAMU,
AKi BXOOATH O CKJANY Iliel eKocmcTeMM, Ta 3 HEXKUBOIO IIPUPOIOI0 BU3HAUAE
#oT0 POJIb Y KOJIO00ITy PeuoBUH.

Man. 316. Konoo®ir KuCHI0, ByrneKk1Mcnoro rasy Ta BOAW B Npupogi
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e orramsmu 1a CEPEAOBUILE ICHYBAHHS

Kucenp morpibeH KWBUM opraHisMaM [IJid PO3KJAAY CIOKUTUX OPraHid-
HUX PEYOBUH i oTpuMaHHA eHeprii, HeoOXximmol myis 3a0e3medyeHHs IIPOILECiB
KUTTERIANBbHOCTI. Opra"iaMmm OTPpUMYIOTH KHWCEHB 3 aTMOC(EPHOr0 HOBiTPA
abo po3umMHEHWI Y BOAI MiJ yac AUXaHHA. Y CBOIO Uepry MaiiiKe Bech aTMO-
cpepHUN KUCEeHb YTBOPUBCS B Pe3yJbTaTi IIpoliecy (POTOCUHTE3Y, AKUI 3Til-
CHIOIOTH 3eJIeHi POCJMHU Ta IiaHoGaKTepii.

/ Y3ATANbHEHHA 3HAHb

\/Ko>KHvu7| BWA TBapVH, B3AEMOAI0UN 3 NOMYNALiISIMM iHLIMX OpraHi3miB, a TakoX 3
YMOBaMV HEXMBOI NPUPOAK, BXOAUTb 4O Cknagy 6araTtoBMAoBKX ekocucTeM. B eko-
CUCTEMI BiH 3aiMae NeBHe NPOCTOPOBE Ta TPOdiYHE NOMOXKEHHS — EKOMOriYHY HiLlly.

v Mix co0010 Ta 3 iHWMMKU opraHiaMamMu TBapyHU NOB’A3aHi Xap4oBUMMU Ta iHLLIMMM
TMNamun 3B’A3KiB. YHACMiQOK Xxap4yoBUX 3B’A3KIB MiXK OpraHiaMmamu pisHUX BUAIB BU-
HUKaOTb NaHUorM XxueneHHs. MNMepenniTalouncb Mk cOOO0H, NaHUIOM KUBIEHHS
NeBHOT ekocncTeMU OPMYHOTb TPOMIUHY CiTKY.

¢ > MNEPEBIPTE CBOI 3HAHHA

1. o Take ekonoriyHa Hiwa? 2. Aki TpodiyHi 3B’A3KM BUHMKAKOTb MiXK TBapMHaMu
Pi3HUX BUAIB Ta MiXX TBapMHaMK 1 iHWKWMK opraHiamamn? 3. 3a paxyHok Yoro ¢op-
MyeTbCsl TpogivHa ciTka? 4. HaBepnitb npvknag konoobiry Boau i Byrnek1crnoro rasy
B Mpupoai.

QO

.. OBIrOoBOPITb Y TPYNAX

Aki MOXNMBI HAaCNIOKM BUNaAaHHs OOHIET 3 MAHOK Y NaHL03i XKUBNEHHA?

Ona AONMUTIUBUX | KMITITUBUX

Uun MOXyTb iCHyBaTK ekocuctemmn 6e3 pocnuHHMX yrpynoBaHb? OBGrpyHTyMTE CBOKO
AYMKYy.

Ejy TBOPYE 3ABOAHHA

MpoaHanisynTe naHUorn Xu1BneHHs, 30o6paxeHi Ha man. 317. BigsHadTe cninbHi Ta
BigMIiHHI TXHi pucu.

l‘ﬂ.“ 3 o
Onane nv‘::‘T:\

Man. 317. Mpuknagn pi3HMX TUMIB NaHUOTIB XKMBIEHHS
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§53. CMIBICHYBAHHS OPTAHI3MIB B YTPYMOBAHHSIX. BIAVB AKOAHN TA TT AIIABHOCTI HA OPTAHIBMIA

§53. CHIBICHYBAHHS OPTAHI3MIB
B YTPYIIOBAHHSIX.
BIIJIUB JIIOQMHU TA If TISJILHOCTI
HA OPTAHI3MHU

MpurapganTe, Ski € B3aeMOBUTigHI 3B’A3KM Midk opraHiamamMu. AKi opraHiamm BigHOCATb 40
napasuTie i canpoTpoiB? Aki eKONoriYyHi YAHHMKN Ha3nBatTb aHTPOMOrEHHUMU?

AKI TUIIN 3B’A3KIB BUHUKAIOTH MIK OPTAHISMAMM? Bu Bixe
3HaETe, IO OMHI BUAM TBAPUH HEe MOMKYTh iCHYBaTHU OKPEMO BiJ iHIIMX BUIIB
TBapWH, POCJUWH, TI'pubiB, OarTepiii Tomro. Tomy TBapmHH B eKOCHUCTEMax
moB’sizaHi 3 iHIMMMU opraHisMaMu pisHOMaHiTHUMU 3B’a3KaMu. KoKeH BUJ
TBapUH IOCTiHO B3a€MOZi€ 3 0COOMHAMY CBOTO (6HYMPIUlHb06UD06i 36’ A3KU)
uyy iHmux (minceéudosi 36’a3Ku) BUIIB.

ITpurapaiite B3aeMOBUTiAHI 3B’A3KM, AKI BUHUKAIOTL MiK pOCJAMHAMH i
MIaOINHKOBUMU IpudaMu, MiK IprOOM i OZHOKJIITHHHOIO BOAOPICTIO UM I[iaHO-
OaxTepieio B cKaami aummaiuuKy. Taxki B3aeMOBUTIAHI BiZfHOCHHYN MAiOTh HA3BY
mymyanizm (Big nar. mymyaroc — B3aemHui). Cepen TBAPMH TAKOXX MOXKHA
HaBecTHu 60araTo MpuKJaaniB myTryaaismy. Tak, pak-caMiTHUK IIOceJis€ Ha uepe-
HalIKy aKTUHINA, 110 JKUBJIATLCSI pPemiTkamMu ioro ixki. CaM pak-caMiTHUK CJIy-
rye 3aco0oM mepecyBaHHSA OJA aKTHUHII, a MIyIaJbllsd aKTHHIN i3 KalKuMun
KJITMHAMY HaOilHO 3aXUINAIOTh MOro Bix Boporis (mas. 318, 1).

Bina Benukux pubd (cTaBpum, MypeH Ta iHIIWX) MOKHA MIOMIiTUTH AysKe Kpa-
CUBUX PUO-YMCTUJIBHUKIB (IxHA moB:KUHA Tina He nepeBuiitye 10 cm). Tpanis-
I0ThCS YMCTHUJILHUKM B TeILINX Bomax Iumifickkoro i Tuxoro oxeanis, 3a3Buuaii
cepen KopaigoBux pudiB. BoHM KHUBIATHCA mapasuTaMu, IO MEITKAIOTh Ha
MMOBEPXHi Tijla i B MOPOKHMHI pora pub-mapTHepiB. Benauki pubu, momitusim
YUCTUJIbHUKIB, POSKPUBAIOTE POT i 3A0pOBi KPUIIIKMU, BiABOIATH YOiK IIIaBIIi,
HaMaramouyuch MaKCUMAaJIbHO MOJIETIIIUTH iM IOMIIYK HapasuTiB HA CBOEMY Tiji
(maz. 318, 2). BoHu He 3amo/il0I0Th «CaHiTApPOBi» »KOAHOI MIKOAM, HABITH TOI,
KOJIM BiH 3a/Ia3UTh JO HUX y POTOBY HOPOKHUHY. UUCTUIBHUKU OTPUMYIOTH
Bi BeIMKUX pud iKYy, M030aBIASI0UN IX BiJ JOKYUJIMBUX IIapPa3uUTIB.

IToxiOua moBeminmka xapaxkTepHa i O/ HeBeJIWUYKUX ITAXiB: €MMIETChbKUX 0Oi-
TYHKIB — MOCTiAHMX CYIYTHUKIB KPOKOAMJIiB. BoHM CMiIMBO 3a/1a3ATh y maIly
IMUX KPOBOYKEPJUBUX PENTUJIiI i CKIBbOBYIOTH Y HUX 3 sICE€H, 3y0iB i migHeGiHHA
pemiTku i»kKi Ta pisHmx mapasutiB (Mas. 318, 3). Kpoxomuin HiKogu He UillaioTh

Man. 318. MNMpuknaan B3aeMOBUTiAHMX 3B’A3KIB Mibk TBAapMHaMU: 1 — pak-CaMiTHUK i3 aKTUHiel0 Ha
Yepenauui; 2 — pubr-4ncTUnbLHUKM 3a pobOoTOD; 3 — ErMNEeTCbKMI BiryHOK i KPOKOAMIT
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OTEP’IH i ULLIE ICHYBAHHS!

e 5 ¢ nTaxiB-«CaHiTapiB» — TaKa CHiBAPYKHICTH
: KOprcHA 000M CTOPOHAM.

BaraTo TBapuH HaceJsdIOTH OJHE MicIie
icHyBaHHS, JKUBJIATHCA CXOMKOIO iKero,
3afiMaloTh OMHAKOBI MiMAHKU, OyIy0Und
HOpu uu rHidga. Tomy BoHU 3MyIIeHi 3Mara-
THCcA 3a pecypcu. MiK HUMW BUHHKAIOTh
3B’ABKM, 1[0 MAIOTh HA3BY KOHKYPeHYis.
Haiirocrpiia KOHKYpPeHITisa MisK ocoOuHaMMT
OIHOTO (8HYMPIiWHLOBUOD06aA) 400 OIUBHKUX
(minceudosa) BULiB, OCKiJILKY BOHU MalOTh
OIHAKOBI ab0 JocuTh IMOAiOHI exosoriuxi
norpebu. ToMy ABa BuUAM TBAapUH 3 OTHA-
KOBUMHU €KOJIOTIYHUMU BUMOTaMU HE MO-
JKYTh TpPUBAJWN dYac icHyBaTM B OOHIH
ekocucremi. Tak, cipuil mamoK BUTUCKAE
Man. 319. MNpuknaau komeHcanismy: kpab  4opHOTO, PYAMI TapraH — YOPHOTO, CPil-
nivikca 3 momniockom (1); ratepis 6in  ;oempit kapach — sonoTOro, MOBromamil

rHizga nraxa (2) . . R
piuKoOBUII paK — ITMPOKOIIAJIOTO i T.1.

IIpuragaiite Taki 3B’A3KM MisK TBapmHaAMM, SIK XM KAIITBO i MapasuTU3M.
Xuscaymeo NPOABIAETHCSA, KOJIU ONUH BUL TBAPUH XUBUTHCSA OCOOMHAMU
iHIMUX BUAIB, AKMX BiH BJIOBJIOE i BOMBae (HaIIpUKJAal, BOBKHU i 3aMIli, KyKHU
coHeuKa i momesuili). Xm:Kakyu BUKOHYIOTh Y IPUPOMIi BaKJIUBY POJIb, OOMEIK-
yIOuM HaAMipHe PO3MHOKEHHS POCAHMHOIZHMX TBApWH, APIOHIINX XMIKaKiB,
3amobirarouu IOITMPEHHIO cepel HUX Pi3HUX XBOPOO.

Bsaemo03B’A3KM TBAapUH, KOJU OJHI TBAPWMHU TPUBAJIUN Uac KUBYTH 3a paxy-
HOK iHINMX, Ha3WBAIOTh napasumuimom. 1Ipu npoMy mapasuT BUKOPUCTOBYE
opraHisMm xassdaiHa He JIMIe AK MicIle OCeJIeHHA, a U AK I)Kepesio JKUBJIEHHA.
Ilo mapasuTiB Hajge)xXaTh BOIIi, TeJIbMiHTH TOIIIO.

€ 11e TaKkuii TUNO B3a€EMO3B’A3KiB MisK opraHisaMaMu pisHUX BUIIB, 38 AKUX
OIVH 3 HUX BUKOPHCTOBYE OPraHisM iHINIOTO, HMOTO MKUTJO0, BAJUIIKU 1:Ki uu
OPOAYKTH KUTTEAIAABHOCTI. BiH Mae HasBy komencanidm. Ha Binmmimy Bifg
MyTyaJisMy, 3a KOMEHCAJi3My OAWH OopraHisam (KoMeHcas) OTPUMYE KOPHUCTH
Bif criBicHyBaHHA 3 iHIIUM (xa3daiHoM). AJle KOMEHCAaJI aHi IPUHOCUTH CBOEMY
xa3dAiHy KOopucti, aui 3aBmae mronu. IIpukiaamoM KoMeHCAJIi3My € OCeJIeHHA
HEeBeJIMKOTro Kpaba — HMiHiKcH B MaHTiMHil ITOPOKHUHI JBOCTYJIKOBOTO MOJIIOCKA
rpebiHIld, Ae BiH KUBUTHCA 3aJUIIKaMU ki xasaina (maa. 319, 1). Penturia
ratepia (man. 319, 2), mro merrkae Ha ocTpoBax Hooi 3esnangii, ocesserbes
y THiBgax aap0aTpociB Ta AesIKUX iHIINX MOPCHKUX MTaxiB. ¥ IeHb, KOJU ITaxX
3aJuIllae THi3mo, oro 3aiimae rarepid. YHOUI rarepid sajuiiiae THi3mo mraxa
1 BUXOQUTH HA MOJIIOBAHHA: JXKUBUTHCA raTepid IepeBaKHO KOMaxaMM Ta iH-
muMu 0e3xXxpebeTHNMHU TBAPUHAMU.

AK OIAJIBHICTH JJIOOVMHW BIIJIMBAE€ HA YTI'PYIIOBAHHSA OPTA-
HISMIB? Bu Bike 3HaeTe, 1[0 AiAJbHICTD JIOAUHUN PO3IIALAIOTE AK OKPEMY
IpyIy eKOoJOriuHNX YMHHUKIB — anTponorenuux. Ilosgsa Ha 3eMJi JIIOLUHN II0-
3HauymJacA Ii BOJIMBOM Ha IPUPOAHI yrpymoBaHHA opraHismiB. Ileif BmiuB
cTae BimuyTHiIIMM 3i 3pocTaHHAM HaceJeHHA 3eMJIi Ta 3 PO3BUTKOM IIPOMIC-

o

JIOBOCTi M CiJIBCBKOTO TOCHIOJAPCTBA. ¥ MPOIleCi rocrmomapchbKol MisTJIbHOCTI
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§53. CMIBICHYBAHHS OPTAHI3MIB B YTPYMNOBAHHSIX. BMAMB AOANHN TA TT AIIABHOCTI HA OPTAHI3MIA _E

Man. 320. Mpuknagn HeraTMBHOrO BNNMBY AiSNbHOCTI NIOAMHM Ha npupoay: 1 — BUpyOyBaHHSA

nicis, IO NPM3BOAUTL A0 3MEHLLEHHS BUAOBOTO Pi3HOMAaHITTS; 2 — BUKMAN NPOMWUCIIOBMX NigNpu-

€MCTB; 3 — NnicoBi NoXxexi; 4 — 3abpyaHEHHs1 BOAONM CMITTAM (0ormosHImb yel neperik enacHuMu
npuknadamu)

JIOAWHA OCYIIIYE BOAONMM, PO30PIOE Mia pijjiio IiMMHHI JiIAHKY CcTemiB, 3a-
OpYIHIOE HABKOJIUIIIHE CcepeloBUINe XiMiunmMmMu peuoBmHamu (maja. 320).
VYHacaiZoK IIbOro BeJUKa KiJbKiCTh BUAIB POCJNH i TBAPUH y3araJi mmepecraja
icHyBaTH, a THCAYi BUAIB mMepeOyBaOTh IIiJ] 3aTP0O30I0 3HUKHEHH.

Huni moguna mapermiti 3po3ymija, mio 30epeskeHHSA i MOJiMIeHHS IIPH-
POLHOTO CTaHy HAIIOI IJIAHETH HEMOIKJNBe 0e3 30epe)keHH:A O6iOpi3HOMAHiM-
msa, To0TO OioJoTiuHOTO PiBHOMAHITTA BCiX opraHismis, saKi ii mHaceasoTs. I3
Imiero MeTor0 OaraTo KpaiH cBiTy (cepen AKuX i YKpaiHa) IpUeTHAJIUCA 0
BcecBiTHBOI cTpaTerii OXOPOHM IMPUPOAU. 11 TeOpeTHUHOIO 6a30I0 € PO3YMiHHS
TOTO, IO CTiMKiCTh OKPEMUX €KOCUCTEM, a TAKOXK yciel Ix cyKkymHOCTi, BU3HA-
YaeThbCsd IXHIM BumoBUM pisHoMaHiTTAM. OTXKe, 110 Oijbllle BUAIB BXOAUTD IO
CKJIQJy IeBHOI eKOCHCTEMI, TO BOHA CTiHKiIma.

OpnuM 3i ckiagoBux BeecBiTHBOI cTpaTerii oxopoHU IPUPOAY € payionanb-
He npupodorxopucmyéanns. Ilin UM po3yMilOTh BUKOPUCTAHHA NPUPOJHUX
pecypciB y Takux o0csarax Ta TaKMMH CIIoco0aMu, AKi, 3 OJHOr0 OOKY, SIKOMO-
ra TOBHiITe 3a0e3MeuyioTh MOTPeOu JI0ACHKOTO CYCIIiJIbLCTBA, a 3 IPYyroTo — He
MOTiPIIYIOTh CTaH HABKOJUIIHLOTO IIPUPOJHOI0 CepeloBUIlla i He cylIepeuaThb
rapMOHIMHMM B3a€MOBimHOCHMHAM JIOAWHU Ta IMpupoau. Hampukianm, JOgUHA
Ma€e BUKODPHUCTOBYBATU IIOMYJAIlil IPOMHCJIOBUX BUMAIB TBApWH, JIiKapPChKUX
POCJIMH TOITO 3 OTJISIAY Ha Te, a0 BOHU MaJi 3MOTY BifITBOPIOBATH CBOIO UM-
CeJIbHICTbD.
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1110 TAKE EKOJIOTTYHA ETUKA? II[o6 36epertu pisHOMAaHIiTTA TBapuH,
pociyiuH i TpubiB, MOTPiIOGHO He ITePEeTBOPIOBATU IIPUPOIY, a *KUTU 3 HEI0 B 3JIaro-
mi. ToMy BasKJIHMBO PO3BUBATH 3aCafll eKO02i4HOL emuku. 1i Ipu3HAUeHHA —
PO3pPO0IATH I BIIPOBAMKYBATH Y CBiZOMIiCTh JIIoAel HeoOXiAHicTh MOpaIbHUX
B3a€MOBITHOCHMH 3 00’€KTaMM HaBKOJUIITHBOTO IIPUPOTHOTO CEPEemOBUIIA.
Jlronmua mae posiiHoBaTH 30UTKM, 3aBHaHi MPUPOAi, AK ocobmcti. IHmmmu;
cJoBaMU, JIIOAWHA Ma€ MOBAYKaTHU IIPaBa CKJIAMOBUX MPUPOAU, il KUBUX i He-
JKUBUX 00’€KTiB, i 6yTM rOTOBOIO IO OOMe)KeHHsA BiacHuUX mpas. Teapunu i
POCUHU MAIOMb MaKe came NPA6o HA iCHYEAHHA, AK | cama N100UHA.

TonoBHe 3aBHaHHA €KOJOTIYHOI eTUKU — 30eperkeHHA MaKCUMAaJbHOI Kijb-
KOCTi BuUAiB opraHismiB i minmaHok awkoil mpupoxau. Ilpm mpomy JfofmHa Mae
yCBijoMJIIOBATH, IIIO BOHA BijJ IIHOTO MOJKe I He OTpUMATHU Oe3mocepemHbOl
KOPUCTi [IJIsT CBOT'O T'OCIIOapCTBaA.

JlroguHa Mae 3MiHUTH CIOKMBAIlbKe CTaBJIEHHS OO0 MPUPOAU Ii HAOYTHU Bif-
HOBiTHMX MOpPaJbHUX IIepeKOHaHb. Hampukiaanm, y DoicTOpMYHI yacu JIIoguHA
moJloBaJia Ha TBApPWH BUKJIOUHO JA 3a0e3MeueHHs BJIACHUX HOTped y iKi.
Huni mosoBaHHA — IIe IepeBasKHO CIOci6 TMpPOBEeMeHHS MO3BiIIA, amke iKi
BIOCTaNIb y MaradmHax i Ha puHKax. [lle ogun mpukaan. Jlic MoyxHa PO3TJIA-
matu abo AK OKepeJo JicomarepiasiB, AKi KOIITYIOTh UMMAaJIUX T'POIIeii, abo
AK MicIle IJad BiIIOUYMHKY.

Kosxen Bupg opraHismiB € HeOOXiZHMM KOMIIOHEHTOM €IHHOI IJIOOAJIBHOI
eKOCHUCTeMH Hallol IiaHeTu — Oiochepu. Y mIpuUpoAi HeMae «IIKiAIUBUX» UU
«KopucHuUX» BUAiIB. I[i MOHATTA BU3HAYAIOTH POJIb IIEBHOTO BUAY TiJIBKU Bif-
HOCHO JIOAWHU Ta ii rocumojapcTBa. ¥ MPUPOJHUX YIPYIOBAHHAX yCi BUAU —
HeoOXiHI KOMIIOHEHTH, i BUIYyUYeHHS OyAb-AKOTO BUAY 3 €eKOCUCTEMU IIPU3BO-
IUTh OO IIOPYIINEeHHS B3a€MO3B’sI3KiB MijK BumamMm, a OTKe, i 1O HOPYIIEHHS
piBHOBArm B €KOCHCTEMi Ta MOXKJIMBOTO ii pylinmyBaHHsa. Hampuxianm, yaiTKy
HaM YacTO OOMIKYJIAIOTh KPOBOCHCHI KoMapi ¥ iHImIi Komaxu. I BUHUKae He-
mepebopHe 0aKaHHS SHUIUTHU iX ycix i BogHouac. Ajle MU MaeMoO Iam’ ATaTu,
110 HUMU KUBJSATHCS JIACTIBKU, CEPIOKPUJIBII Ta 6araTo iHmux TBapuH. Jlu-
YUHKAMU KOMAapiB KUBJIATHCSI MEITKAHIII BOTONM.

/ Y3ATANNIbHUMO 3HAHHA

\/Mi)K opraHiamamu pi3HMUX BUAIB MOXYTb BUHUKATU Pi3HI TUMK CMiBICHYBaHHSA: KO-
PWCHI Ans BCiX (MYTyaniCTUYHI), KOPUCHI ANst OAHOIO i He LUKIANMBI, ane  He KOPUCHI
ON4 iHWworo (koMeHcaniam). Y pasi napasuTuamMy O4vH 3 OpraHiamis (napasuT) oTpuMmye
KOPUCTb Bif, CNiBICHYBaHHS 3 iHLIMM, 3aBOal04N CBOEMY Xa3sliHy LLUKOAMN.

[nsa pauioHanbHOro NPMPOAOKOPUCTYBAHHS MOAMHI HEOOXiAHO pO3BMBATK €KO-
noriyHe MUCMEHHS, Nam’aTaT, WO BCi BUAN — HeOOXiaHI CKrnagoBi NPUPOLOHUX Yrpy-
NoBaHb | BUNy4YeHHsi Byab-9Koro Buay HeMUHyYe npuasee A0 NOpYyLUEHHS NpUpoa-
HOI piBHOBarm.

\/Pospoﬁnﬂm M BNpOBajXyBaTW y CBIAOMICTb nogen HeobXigHICTb MopanbHUX
B32EMOBIOHOCKH 3 06’EKTaMM HAaBKOMULLHLOIO NPUPOAHOTO CepeaoBuLLA NMOKIMKaHa
ekororiyHa etTuka. ExkonoriyHe MucneHHs cnpsimoBaHe Ha 36epeXeHHst i noninLueH-
HS CTaHy HaBKOMMWLUHLOMO MPWPOLHOrO cepefoBULLa OAHOYACHO 3 MaKCUMMarbHO
MOXTVBUM 3a6e3nedeHHs M Noacbkux notpeo.

236
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h .
w. [EPEBIPTE CBO| 3HAHHA

1. Aki hopMmM B3aEMO3B’A3KIB MiXK TBAPMHAMU CKINanucs y npupoai? 2. fka no3vTme-
Ha ponb xwxakiB y npupoai? 3. Aki B3aEMO3B’'I3KM MiXK TBapMHaMy MarlTb Ha3By
«KomeHcaniam»? Haeegitb npuknagn. 4. Ak rocnogapcbka LiSNbHICTb NIOAUHU
BMNSIMBAE Ha TBApPUHHWUIA CBIT? 5. Ake 3aBAaHHSA Mae BUpIiLLyBaTK €KOmoriyHa eTnka?

QO

.. OBIroBOPITb Y 'PYMNAX

HaegiTb npuknagmn pisHMX B3aEMO3B’A3KIB MiXX OpraHiamamu Ta 3'aCynte iXHe 3Ha-
YEHHS 4Na BUXKUBAHHSA BUAY.

Onda oonUTNUBUX | KMITIINMBUX

Yomy cTabinbHe icHyBaHHS NIOACHKOro CycnifibCTBa MOXINMBE He B pe3ynbraTi akTuB-
HOro NepPeTBOPEHHS NPUPOAK, @ BHACMIAOK rapMOHIHUX B3AEMOBIOHOCUH 3 HEt?

g
>J  TBOPYE 3ABOAHHS

3 JonoMoro BYMTENS, BUKOPUCTOBYHOUM NiTepaTypy Ta iHTEepHET-pecypcu, npoaHa-
nidynTe CTPYKTYpY 3eMeNnbHOro Ta ficoBoro hoHay YkpaiHu.

ixaBo!

B3aemoponomory Ha nomnBaHHi HaaatTb OfHE OfHOMY
: MefoyKaxkyuK i Menoin. MeJoyKax4mK — HEBEMNWYKa NTaLLKa,
. Tpoxu BinbLua 3a ropobud. Menoia — 3Bip, CXOXMIA 32 30BHILLHIM
© BUIMSAOM | CIOCOBOM XWUTTS Ha 6opcyka (Man. 321). Yniobre-
. Ha cTpaBa Meaoiaa —Meq i IMYMHKM 6apkin. 3Hantv 6mkonvHe
' THI30O Megoigy TpannaeTbCs He YacTo. | TyT nomy Ha gono-
 MOTy NPUXOAUTb MefoyKaxyuK. MTallka, 3HanLIoBLIW BaXO-
NVHe rHi3go, BUpYyLLae 3a NoMidHMKOM. MobaynBlum meno-
iaa, Megoykax4uk To 30BCiM 6rm3bKo nignitae o Hboro, To
cifae Ha AepeBo 1 0YiKye, MOKM NOBINbHMI 3Bip Nige crigom
3a HuM. [MigBiBLLUM Meaoiaa Ao OAKONMMHOrO rHi3aa, nrallka
Tepnrsiye Yekae, NoKu BiH PO3PUE MHI3A0 i HACUTUTBLCA, a MNOTIM
cama racye CTinbHuKamu. BuaBnseTbes, y LWNYHKY Meno-
yKaXxumka XmByTb 0cobnuei GakTepii, ski nepeTpasniooTs Man. 321. Megoykaxuuk (1)

BICK Ha >KUPHI KNCMOTW, LLIO 3aCBOIOIOTLCSA OPraHiaMOM nTaxa. i menoin (2)

§54. OCHOBH OXOPOHHU IIPUPOAN

MpurapanTe, Lo Take 6GpakoHbLEPCTBO. YMM BOHO HeGe3nevHe anst TBApMHHOIO CBITy?

Vkpaina BupisHAEThCA 3-TMIOMiK iHMUX KpaiH €Bponu pisHOMaHiITHICTIO
TpUPOAHUX YMOB i 6iosoriurux pecypciB. Ile 3ymoBiieHo ii reorpadiuHuM PO3-
TalnryBaHHAM: OifbIImicThs TepuTopil YKpaiHm mpumazae Ha 30HY ITOMipHOTO
KJimary, i sure IliBgerHe y36epexixsa Kpumy HaIeKUTH 10 30HU CYyOTPOIIiKiB.
Ha reputopii mamroi kpainu onmcaHo moHajn 53 THC. BUAiB TBAPUH, 3 HUX —
noHan 52,5 Tuc. 6es3xpeberHux i 6;au3pko 800 — XOpHOBUX.

AKI € BAXOIN OXOPOHU ITPUPOIHNX PECYPCIB? Hacamnepen yueHi
CTBOPIOIOTH CIIMCKY BUMAIB TBAPUH, POCJUH i TpubiB, AKi mMigaIAaraioTh 0XOPOHi.
fAxio € sarposa icHmyBaHHIO BUAY, i10ro 3aHOCATH 40 MikHapomguoi UepBoHoi
KHHWTH, Ky Bugae MidKHapOOHUN COI03 OXOPOHY IIPUPOAY i TPUPOSHUX Pecyp-
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ciB (MCOII), a Takox mo UepBOoHUX CIMNCKIB OKpeMUX perioHiB (HampuxJjaaz,
€BpOIIEiChKOI0 UYEPBOHOI'O CIIMCKY) Ta HAIlOHAJbHHX YUepBOHMX KHHUT THUX
KpaiH, Ha TepuTopil AKmxX BiH Memikae. [[o UepBOHUX KHUT OKPEMUX JePIKaB
3aHOCATH TAKOXK BUJM, UNCEJbHICTh AKUX HA TEPUTOPIi Iiel AeprKaBy He3HAU-
Ha abo IIBUAKO SHIKYEThCA. depeoHa KHuza — Iie CIIMCOK PigKicHMX i 3HUKA-
rounx BuaiB. BoHa BMilye ocHOBHI maHi mpo IxHi# cmmocid »KuTTsA, IOMINPEHHS
B MUHYJIOMY Ta B HAIIl Yac, 3aX0JU IIOJ0 iX OXOPOHU TOIIIO.

Bugu, saneceri mo YepBoHoi kHuTHM YEKpainu (Mmain. 322), 3aJeXHO Bif
CTaHy IIOMYJAIiNl Ta CTYIeHs 3arpo3u IJd iXHbBOTO iCHYBaHHS, IOAiJIeHi Ha
KiJIbKa KaTeropiii: 3HUKJIi, 3HUKJI B IPUPO/i, BHUKAIOUi, Bpas3auBi, pigKicHi
Tomro. Hanpukaan, mo kaTeropii sSHMKJINX BUAIB BilHeCeHO TIOJEHA-MOHAXA,
axoro 3 50-x pokiB XX cr. 6iysa Oeperis Harroi Kpainu He 3ycTpivanau. HaBpsan
uu et Buj 6isa 6eperiB YKpainu 3ycTpiHyTh i B MaiibyTHBOMY. [0 BHUKJINX
y TIpUpPOAi BUAIB BimHOCATH 3yopa (Masi. 322). ¥V mepiox 3 1965 mo 1967 poku Ha
TepuTopito HaIroi KpaiHu O0ysa 3aBeseHa 41 ocobuua mux TBapuH. ¥ 1990 poiri
MOMYyJIAIIl IIUX TBAPUH CATHYJHX CBOrO MakcumMymy — 685 roxi. AJjie BHACJIi-
IOK HepallioHaJbHOTO BeJeHHS MUCJIHBCHKOTO TOCIOJAPCTBA Ta OPaKOHBED-
crBa B:Ke B 2008 porri uncesbHiCTs 3y0piB CKOpoTHIIaca Maii:ke BTpUUi i HUHI
cTaHoBUTH 6,13bK0 200 ocobOuH.

YEPBOHA
KHUIA
VKPATHM

Man. 322. A. YepBoHa kHura Ykpainu. b. 3Hukni, 3HMKatoui Ta pigkiCHi BUAM TBapuH YKpaiHu:
1 — KT nicoBuiA; 2 — neneka YopHun; 3 — 3yop; 4 — KymMKa YepBOHOYEpEBa (BN, i3 YepEBHOMO
00Ky); 5 — nenbdiH-6inobo4yka; 6 — migsHKka; 7 — Xoxyns 3BM4anHa; 8 — oneaHapoBuUn BpaxHMK
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§54. OCHOBW OXOPOHU MPUPO AN

OcHOBHIi 3aX0I1 OXOPOHU BUIIB, 3aHeCeHUX M0 UepBOHOI KHUTHW, — Iie 3a-
O6opoHa abo icToTHe 00MeKEHHS IXHHOTO BUKOPUCTAHHSA, MMOCUJIEHHSA BimoBi-
TaJbHOCTI 3a iXHe He3aKOHHe MOOYBaHHS i 3HUINEHHS, CTBOPEHHS TEPUTOPil
MIPUPOIHO-3aTOBiAHOTO (POHIY B Micl[iX, AKi MAOTh BaKJWBe 3HAUEHHS AJA
BU)KMBAHHSA IMUX BUAiB. BigjloBIIOBaHHA UM 3HUINEHHA IIUX TBAPWH, a TAKOXK
pYUWHYBaHHA MiCI[b IXHBOTO ITPOKMBAHHS KapaeThbCcd 3aKOHAMU Y KpaiH!.

Tak, srigao i3 3akomom Ykpainum «IIpo oxXopoHY HaBKOJUIIIHBOTO IIPU-
poxuoro cepemosuina» (1991) yci 06’eKTH POCIAMHHOTO i TBAPUHHOIO CBiTY
OigaAralTh Aep:KaBHiT oxopoHi. CmemianbHi NHUTaHHSA IOJO0 OXOPOHU, BU-
KOpHUCTAHHA i BiITBOpPeHHs 06’ €KTiB TBADMHHOIO CBiTY peryatoe 3aKoH YKpa-
iau «IIpo TBapmHHUI cBiT» (1993). HailiBaskamBimumuM KPOKOM y CTBOPEHHI
IPaBOBOi 0a3¥ OXOPOHU HABKOJHUIITHBOTO IPUPOIHOTO CepeloBUINa ¥ KpaiHu
crajgo npuiiHATTA 1996 porky KoHctutyuwii ¥Ykpaiuu. ¥V Hiil cTBepI:KyeThCH,
110 3a0e3meueHHs eKOJOTiuHOol 6e3mMeKn Ta MiATPUMAaHHA eKOJIOTiuHOoiI piBHO-
Baru Ha TepuTopii YKpainu € 000B’SI3KOM [ep KaBU i KOKeH I'POMAaIdHNH
3000B’A3aHUI He 3aBAaBaTHU IIIKOAUW IPUPOMI Ta BIAIIKOZOBYBATH 3aBHaHi
HUM 30UTKH.

OxopoHy 6iosoriuHoro pisHOMaHITTA YKpaiHu BU3HAUEHO OAHi€IO 3 TIpiopu-
TETHUX CKJIAQJAOBUX 3arajbHOI MOBroTepMiHOBOI mosiTukmu ypany. CTrBopeHH i
PO3BUTOK IIPaBOBOI 0as3u YKpaiHu IoA0 30eperkeHHsS CTaHy HAaBKOJUIITHBOTO
MIPUPOSHOTO CepemoBUIa Ta 0i0JOriYHOro pisHOMAHITTA 34ilICHIOETHCA 3 ypa-
XyBaHHAM IIOJIOKEHb MiKHAPOAHWX MPABOBUX aKTiB, M0 AKUX MPUETHATIACH
abo 30mpaeThbCcsa IPUETHATHCS Hallla KpaiHa.

1110 COBOIO CTAHOBJISATH YOPHI CITMCKN? YueHi cKJIafaOTh CIIUCKUT
BUJiB TBApWH, AKi BuUMepJiu Ha Halmii miaxeri mounuaoun 3 1600 poxry. ITix-
CTaBOIO IJisI 3aHeCeHHs B YOpPHUU COMCOK € Te, IO IIEBHUWI BUJ TBApPUH HE
3ycrpiuaBca mporAarom ocraunuix 50 pokis. Cepen Hux — Typ (Ipegox BeanKol
poraToi xymobm), HejiTalouuii mTax — APOHT, MEIIKaHeIlb MOPiB — ccaBellb
cTeJIiepoBa KOPOBa, MaHAPiBHUI roiny0d, aKuil Memkas Ha TepuTopii ITiBHiu-
HOi AMepuKu, cymMuacTuii BOBK — Melkamenb Ascrpaiii Ta Hosoi I'Bimei i
bararo inmux (maJua. 323).

IITO COBOIO CTAHOBUTH ITPUPOTHO-3AIIOBITHNI ®OH]] YKPAI-
HIN? OxopoHa pigkicHUX i 3HMKaoUMX BUAIB, IIpobjeMa 30epexkeHHsi 06ioJio-

Man. 323. TBapuHu, siki 3HUKNM 3 HALWOI NNaHeTn: 1 — cymyacTuin BoBk; 2 — 6uk Typ; 3 — ctenne-
poBa KOpoBa; 4 — HeniTaynn NTax — APOHT
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Man. 324. 3anosigHukn Ykpainu: 1 — [dyHaivcbkuii 6ioccpepHuin 3anosigHuk; 2 — GiocdepHuii
3anoBigHuK «AckaHig-HoBax»; 3 — KaHiBCbkMIA NpupogHuin 3anoBigHuK; 4 — HauioHanbHuiA npu-
poaHui napk «MyuynbLmHa»

riygoro pisHOMAHITTS HAIOI IIJIAHETH HEPO3PUBHO IIOB’s3aHA 3 OXOPOHOIO
€KOCHCTEM, 10 CKJAAy SKWX BOHUW BXOAATH. TOMYy B yChOMY CBiTi cTBOpeHi
crmeriaJibHiI TepuTopii, 110 mepedyBaOTh IIil 0XOPOHOIO Aep KaBU, Pi3HUX ycTa-
HOB i rpomajschbKkux oprauisariii. IIpupogHo-3amoBiguuit oua Ykpainu — 1e
TIIAHKY CyXOJOJIy Ta BOAHOT'O IIPOCTOPY, HPUPOIHI KOMILIEKCH Ta 00’ €KTH,
SAKi MaOTh 0COOJIMBY IIPUPOIOOXOPOHHY, HAYKOBY, €CTETUUHY I[iHHICTH i Tpu-
3HaUeHi JJia 30epekeHHA PiSHOMAHITHOCTI TBaPMHHOTO Ta POCJIMWHHOTO CBiTYy.
Kepye npupomno-zamoBimmuM ¢ougoM YKpainmu MimicrepcTBo ekoJorii Ta
OPUPOIHUX PecypciB YKpaiuu.

Ho ckyamy mpupomHO-3amoBigHOTO (QoHAY YKpainu, 3 omHOrOo GOKY, Haje-
JKaTh IIpUPOLHiI TepuTopil Ta 00’eKTH: GiocepHi Ta IPUPOLHI 3aMOBiIHUKH,
HaIliOHAJIbHI TIPUPOAHI mapKu, perioHadbHi JaumimadTHI mapKu, 3aKa3sHUKU,
maM’ATKY IIPUPOLN Ta 3aIloBigHi ypouwuirna. 3 apyroro 60Ky, e MOXKYTb OyTH
IITYYHO CTBOPEeHi 00’eKTH: OOTaHiUHI caau, 300J0TiUHi MapKu, JeHIPOJOriuHi
mapKu, mam’ITKKU CaJoBO-ITapKOBOTO MUCTEIITBA.

® [Ipupodni 3anoeidHuku Ykpainu — e IPUPOLOOXOPOHHI, HAYKOBO-I0-
CJiHI yCTaHOBU 3araJbHOMEP/KAaBHOTO 3HAUEHHSA, AKi CTBOPIOIOTHCS 3 METOI0
30eperxkeHHsA B IPUPOSHOMY CTaHI TUIIOBUX a00 VHIKAJIBLHUX IJIA HAHOI JaHLI-
ma@THOI 30HM TPUPOTHUX KOMILIEKCIB 3 yCi€l0 CYKYIHICTIO iIX KOMIIOHEHTIB.
HinmaHKy 3eMJi Ta BOJHOTO IIPOCTOPY, IO HAJEXKaTh MO0 3aMOBiJHUKIB, BU-
JYyYaroThCA 3 TOCIOAAPCHhKOTO KOPHCTYBaHHS. 3allOBIiIHUK — Ie CBOEpimHa
TpupoaHA JabopaTopis, Ae cueriajJicTy BUBUYAIOTH IPUPOLHI IIPOIIECH Ta ABU-
1ra, pos3pobJsSI0Th HAYKOBi 3acagy OXOPOHU MPUPOLM, PAIliOHAJIBLHOTO BUKO-
pucTaHHA TpUPONHUX pecypciB. IlpuponHi 3amoBigHMKY HA TepuTopili YKpa-
IHM CTBOPEHO MailyKe B KOKHill o0sacTi Ta Ha Teputopii ABToHOMHOI Peciy0-
aiku Kpum (masn. 324).
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Ilepemix mpupogHUX 3aNMOBiTHUKIB YKpaiHu

Hazsa 3amoBigHuka

Perion posraunryBanHA

fopraHH

IBano-®panKiBcbKa 00JI.

«PoaTouusa»

JIpBiBCBLKA 00JI.

YepeMcbKUit Bosmucska 00.1.
«Memgobopu» TepHomiabcbKka 00.I.
PiBHencbruii PiBuencoka 00.I.

Ilonicekuit Ta [ peBasaHCbEKUN

obugsa — JKurtomupcrka 00.I.

KauiBcbKuii

Yepracbka 00.I.

HuinpoBcbK0-OpifbcbKUit

HuinpomerpoBchbKa 00JI.

«€1aHenIbKUA CTeIl»

MuxoJsaiscbKa 00JI.

Jlyrancbkuii

Jlyraacexa o00.I.

VYKpalHCBKUHA CTEIIOBUH

pasoMm 3 (pimigsMu posTalIoBaHUII Ha
reputopii IloHembkoi, 3amopispkoi
ta CyMcbKoOI obJiactei

«MuxamnaiBcbKa IiJnHa»

CymcbKa 00.I.

Kapamaspruii, Kpumcbruit, Aarus-
CBKHUU TipchKo-JicoBuit, «Muc Map-
ThH», KadauTuncekuii, OMyKCbKUHA

Astronomua Pecnybsika Kpum

® BakiuBe MidKHapojgHe 3HAUEHHS MAalOTh 6iocdepri 3anoeidnuxu. Ix
CTBOPIOIOTHL 3 METOI0 30eperKeHHS y IIPUPOAHOMY CTaHi HANOIJBIIT TUIIOBUX
a00 yHiKaJbHUX MPUPOAHUX KOMILIEKCiB Oiocdepu Ta MOCTiHHOTO CTEe)KEeHHS
3a 3MiHaMu, IO B HUX Bifg0OyBaroThcA. B YKpaiHi € uotupu 6iocdepHUxX 3aIo-
Bignuku: «Ackauis-HoBa» (Xepcoucbka 001.), Kapnarcekuii (3akapmarchbka
0011.), YopuomopchbKuii (XepcoHchbKa Ta MuKkoJsaiBecbka ob6iacti), [lyHaicbruit

(Omecbka 00.1.).

® HayionandvHi npupodni napru — IprPOJOOXOPOHHI, HAYKOBO-AOCTiNHI Ta
KYJbTYPHO-IIPOCBITHI yCcTaHOBU, MOKJMKAaHI 30epiraTu IiHHI IpupoaHi, icTo-
PUKO-KYJIbTYPHI KoMILIeKcu Ta 06’ekTu. Ha ixHili TepuTopii 3 JoOTpUMaHHAM
3aII0BiTHOTO PEXUMY MOXKYTbH 3ilICHIOBATUCH PisHi (popMU BiAMMOUYMHKY, HAa-

OPUKJIAA OPTaHiB0BaHUUN TYPU3M.

Ilepenik HamioHAJAPHUX MPUPOTHUX MAPKIB YKpaiHU

Haszpa mapkry

Perion posramryBanusa

«AszoBo-CuBacbKuii», «I[)KapuarambKuii»

XepcoHCbKa 001.

«BinoozepchKuii»

Kuiscbka Ta Uepkacbka obJiacTi

«Bimob6epexkixa CpsaTociaBar,
Tapmo»

«By3bruii

Muxkosaiscska 00JI.

«Bepxue I1o0y:xksa», «Ilominbebki ToBTpU»

XMeJIbHUIIbKA 00JI.
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I BULLIE ICHYBAHHS

IIpodosicenns mabaruyi

HasBa mapky

Perion postamryBaHHA

«BepxoBuncbKkmiiy, «lamunbkuii», «I'yIryirb-
muHa», «KapoarcbKuii»

IBano-®@paHKiBCbKa 00JI.

«BucHUIIBKUI» , « XOTUHCBKUI», «epe-
MOCBHKUH »

YepHiBenbKa 006.JI.

«Bemukuii JIyr», «IIprasoBCcbKIMA»

obugBa — 3amopisbKa 00.JI.

«T'erbmaHCBhKUT», «[lecuaacbKo-CTaporyr-
CBKUM»

oougsa — CymcbKa 00JI.

«T'osociiBCbK U »

M. Kuis

«TomimbmmanceKi Jicu», «/[BOpiuaHCHKMITY,
«C1000:KaHCHK U »

yci — XapkiBcbka 00.I.

«JlepmarcbK0-OCTPO3BLKUI»

PiBueHcbKa 00.1.

«3aicesa»

Kuischka Ta UepHiriBcbka
obsacTi

«3auapoBaHuii Kpaii», «CuHeBuUp», «¥YIKaH-
CHKUM»

yci — 3akapmnarcbka 00JI.

«JunagHCBEKUNA», « Me3MHCBLKUH »

Yepuiriscbka 00.1.

«Kpemenenbki ropu», «HicTpoBCchbKuUii
KaHbIOH»

TepHOIMIiIbCHKA 00JI.

«HuXHBOAHICTPOBCHKUIT» , « Ty3J0BChKI
JUMaHM»

Opmecbka 00JI.

«HMmxHBOCYTBCHK UM »

Yepracbka Ta IlomraBchKka
ob6acti

«ITiBHiune ITominas», «CromiBcbKki Bec-
Kuau», «SIBopiBChKUIL»

JIbBiBCBLKA 00JI.

«ITpun’are-Croxin», «Ilambruii»

BoumHacska 0001,

«ITUpATUHCHKUH »

ITosnTaBecbka 006.1.

«CBaATi Topu»

Honerbka 006J.

«YapiBHa raBaHb»

Asronomua Pecnybaika Kpum

® 3aka3Huku — IPUPOLOOXOPOHHI TepUTOPii, CTBOPEHi 3 MeTO 30eperKeH-
Hs i BiATBOpEHHS IITiCHUX MPUPOAHUX KOMILJIEKCiB a0 OKpeMuX BUIIiB opra-
HismiB. Ha BigmiHy Bim 3amoBifHMKiB, 3aKa3HUKHN MOXKYTb OyTH MOCTiHHHUMU
abo tumuacoBumu. HaykoBa Ta iHIi BuAM OifJBHOCTI 3MiMICHIOIOTHCS Ha iX
TEPUTOPii 3 JOTPUMAHHAM BUMOT OXOPOHU HTOBKIJIJIA.

® OcobsuBe Micle y 3IifiCHeHHI IPHUPOJOOXOPOHHUX 3aXOLiB HAJIEKUTDH
300/102iYHUM napKam, sKi CTBOPIOIOTH 3 METOI0 BUBUEHHS, 30epeKeHHd,
arkJimaTrmaarnili Ta e()eKTMBHOTO I'OCHOJAPCHKOTO BUKOPUCTAHHA PiAKicHUX i
TUIIOBUX BUMIIB AK MicIleBoi, Tak i cBiTOBOi (hayHUH. Ajle roJIOBHe IIPU3HAUEH-
HS IUX 3aKJa[iB — IIPOBEIEHHS OCBITHBO-BUXOBHOI pPO0OOTH, MPUIIEIJICHHSI B

Jrofiell 1O0AMINBOTO CTABJIEHHS O IIPUPOAU.
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§ 55. OCHOBW OXOPOHW MPNPOAN

/ Y3ATAINIbHUMO 3HAHHA

Buan, akMm 3arpoxye 3HUKHEHHS, Ta PigKiCHI BUAW 3aHOCATb A0 YepBOHUX KHUM
(MixxHapogHoi, perioHanbHUX i HauioHanbHMX). 36epeXXeHHs PIAKICHUX | 3HNKAKUNX
BUAIB 34INCHIOETLCA 3aBASKN CTBOPEHHIO NMPUPOLOOXOPOHHMX TepuTopin: Giocdep-
HWUX | NPUPOOHUX 3aMNOBIAHUKIB, HAaLiOHaIbHUX MPUPOAHMX NapKiB, 3aKas3HWUKIB TOLLO.

OcHoBoto 36epexxeHHs1 BIoNoriYHOro Pi3HOMaHITTA OpraHiamiB, a TakoX paLio-
HanbHOro MPUPOOOKOPUCTYBAHHA € PO3pobrieHHs Ta AOTPUMAaHHSA 3aKOHOO4ABYMX
aKTiB, CNPSIMOBAHMX HAa OXOPOHY HaBKOMMWLLHLOIO NPUPOLHOIO cepeaoBuLLa.

m .
w. [EPEBIPTE CBO| 3HAHHA

1. Alka pi3HOMaHITHICTb TBAPMHHOIO CBITY YKpaiHn? 2. fAke 3Ha4yeHHs ans 36epe-
)KeHHs1 BionoriYyHoro pi3HOMaHITTS Halol NNaHeTn Mae CTBOPEHHS1 YepBOHOT KHU-
rm? 3. Aki OCHOBHI TUMX NPMPOLOOXOPOHHNX TEPUTOPIN YKpaiHu BaMm Bigomi? 4. Aka
ponb 300MapkKiB B OXOPOHi TBAPUHHOIO CBITY? 5. AKi 3aKoHOAaBYi akTU CNPSIMOBaHI
Ha OXOPOHY TBAPWMHHOTO CBITY YKpaiHu? 6. Yum cTtaTtyc GiocdepHux 3anoBigHuKIB
Bi4pi3HAETLCA Big cTaTtycy npupogHux? 7. Lo coboto ctaHOoBNATbH HauioHanbHi
NpVpPOaHi Napkn?

QO

.. OBIrOBOPITb Y 'PYMNAX

Axi € 3axoam OXOpoHU Npupoar? 3anpomnoHyMTEe MexaHi3mMu MNiOBULLEHHS TXHBOT
€(EeKTUBHOCTI.

Ona oonUTnMBUX | KMITIMBuX
Axi BigomMi Bam BUAM TBapWH 3HUKNK 3 Teputopii YkpaiHm nicns 1600 poky?

!

- TBOPYE 3ABOAHHA
3 gonomoror BYMTENS 3’AcynTe, SKi NPUPOLOOXOPOHHI TEPUTOPIT € y BaLlin MicLe-
BOCTI. AKi 3HMKatOYi Ta pPiaKiCHI BN TBApUH Ha HUX OXOpPOHAITL? lMigroTynte MiHi-
NPOeKT Ha Temy «3anoBigHi TepuTopii YkpaiHmy.

* Hancrapiwmn 3anosigHuK YkpaiHm — 6GiocchepHuin 3anoBigHuK «AckaHis-Hosay. :
. Moro cteopus 1898 poky GapoH ®. E. danbu-®eiiH. 3oonapk «AckaHis-Hosa» 3a :
: MacwTabamy yTpMMaHHsl TBapuH y HamiBBiNbHUX yMOBaXx, po3pobok Teopii, MeToais i :
© TeXHOMorii akniMaTuaaLii Ta peaknimaTtv3aadii BXoguTb A0 NEpPLLOi CBITOBOI AecATKN. TyT :
. yTpumytoTb noHag 80 BuAis nTaxis, 3okpema 15 BUAIB, 3aHeCeHnX 40 YepBOHOI KHUMM
- YkpaiHu (cTenoBuii open, Cipui XypaBsernb i Kpacaska, orap Ta iH.); 36 BUAiB ccaBLiB, 3
© AKKX 7 — pigkicHUX (KiHb MpXeBarnbCbLKOro, TYPKMEHCLKUM KyraH, 3ebpa [pesi, reuHTopora :

Ko3a, rpuBacTui 6apaH, caunrak, cubipcbkuii KO3epor).

» Benvke 3HaueHHs ONs MOLWMPEHHS cepen HaceneHHs 3HaHb Yy ranysi 300morii
MatoTb 300510riYHI My3ei, Ae 36epiratoTb KONEKLii Cy4acHUX | 3HUKNNX 3 HaLLOi TepUTopii
TBapvH. Hanbinbwymmn npupogHu4MMn mysesmMmn B YKpaiHi € HauioHanbHui HaykoBO-
nNpUpoAHUYMn My3en HauioHanbHoT akagemii Hayk Ykpainu (HAHY) (M. KuiB) i JdepxaBHui
npupogo3Hasuui mysenn HAHY (m. JlbBiB). Y doHAax neplioro 36epiraeTbCa noHag
200 000 3paskiB xpebeTHux i 6nusbko 1 500 000 — 6e3xpebeTHUX TBapUH. YHikanbHa
KOMekKuis TpomiYHMX MeTenukiB 30epiraetbCsi B 300moriyHomy Mmy3ei  KuiBcbkoro
HaLioHanbHoro yHiBepcuTeTy iMeHi Tapaca LeB4yeHka.
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@TEMH'-I

TECTOBUA CAMOKOHTPOIb 3HAHb
(BubepiTb OAHY NpaBUNbHY BIANOBIAL)

1. YKaxiTb rpyny eKonoriYHMX YMHHUKIB, OO SKOI HaneXuTb rocrnojapcbka AiSnbHICTb
noavHn: a) abioTnyHi; 6) GIOTUYHI; B) aHTPOMOreHHi; r) oNTUMarnbHi.

2. YkaxiTb rpyny ekonoriyHux YMHHUKIB, 40 SKUX HanexaTb pPi3Hi popmu B3aeMogii pis-
HWUX BUAIB OpraHiamis: a) abioTnyHi; 6) 6iOTUYHI; B) aHTPONOreHHi; r) couianbHi.

3. 3asHauTe, Wwo coboto cTaHOBUTL hoTONEPIOAM3M: @) peakLis opraHiamiB Ha iIHTEHCKB-
HICTb OCBITNEHHS; 6) peakuis opraHi3amiB Ha YepryBaHHs CBITIIOBOro Ta TEMHOBOIO MepioaiB
[obu; B) peakLuisi opraHiamiB Ha HaanMLWOK CBIiTNa; I) peakuis OpraHiaMiB Ha HEOOCTaTHIO
KinbKiCTb CBiTNA.

4. 3asHauTe, K Ha3NBalOTb 3MaraHHs OpraHiamiB OQHOIO YK Pi3HMX BUAIB 3a XKy Ta iHLUi
pecypcu cepefoBuLLa XNUTTA: a) NapasntuaMm; 6) KOHKYPEHLis; B) B3aEMOBUIiOHI 3B’A3KM;
) KOMeHcari3m.

5. YkaxiTb, SIK Ha31MBalOTb YCi OPMU CMiBICHYBaHHA OpraHiamiB pi3HMX BUAiB: a) cMMbios;
0) KOHKYpEHLisi; B) MyTyaniam; r) napasuTuam.

6. 3asHauTe, K Ha3MBalOTb TUM 3B’A3KIB MiXK OpraHiamamMu pidHUX BUAIB, 3a AKMX OOUH 3
HUX OTPUMYE KOPUCTb, HE 3aBAaluM iHLLIOMY LUKOAW, ane N He MPUHOCAYM NOMY KOPUCTI:
a) KomeHcarniaM; 6) KOHKypeHLis; B) MyTyani3m; ) napasutuam.

7. 3a3HauTte, WO Take pauioHanbHe NPUPOAOKOPUCTYBAHHS: a) MOBHE 3HULLEHHS LUKia-
nvBux BUAIB; 6) JOKOPIHHE NEPEeTBOPEHHS NPUPOOHUX eKOCUCTEM ANS 3a40BOSIEHHSA MO-
Tpeb MoAMHY; B) BUKOPUCTaAHHSA NMPUPOAHUX PECYPCiB Takummn cnocobamu, siki He noripLuy-
I0Tb CTa@H HABKOMMLLHBOIO NMPUPOAHOIO CEPENOBMILLA; ) OXOPOHA NNLLE CBINCHKUX TBAPUH
Ta KyNbTYPHUX POCIVH.

8. YkaxiTb 3anoBigHUKK, AKi PYHKLIOHYIOTb B YKpaiHi: a) Tinbku npupogHi; 6) Tinbku 6io-
cbepHi; B) TiNbKW perioHanbHi; r) Sk NPUPOLHI, Tak i 6iocdepHi.

9. YkaxiTb 3anoBigHuK YKpaiHu, ki Hanexutb 4o 6iocdepHux: a) Kaxiscbkuii; 6) Pis-
HeHcbkuin; B) Kapnatcbkun; r) Monicbkuin.

10. YKaxiTb JOKYMEHT, 40 SIKOro 3aHOCATb BUAM TBAPWH, AKi 3HUKNN 3 HALLOT NiaHeTu:
a) MixHapogHa YepBoHa kHura; 6) MixkHapoagHa 3eneHa kHura; B) YopHun cnncok; r) Yep-
BOHa KHWra YkpaiHu.
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Y 3araidpHeHHA

IIpoTsaAroM ABOX POKiB BU 03HAMOMJIIOBAJIHKCA 3 OYIOBOIO, OCOOJIMBOCTAMU
(byHKIiOHYyBaHHA 1 PIBHOMaHITHICTIO OCHOBHUX I'PYII OPTaHi3MiB — MEITKAHIIiB
HaIIol muaHeTwu: OaKkTepiii, pocauH, rpubiB i TBapuH. Bu mepekonanaucs, Ha-
CKiJIbKY BOHU Pi3HOMAHITHI.

® Haiinpocrimri 3a 6yzoBoio 6akTepii, 110 HaJeXaTb OO0 npokapiomis, 00
KJITUHU [UX icTOT He MaloTh aapa (man. 325). CnagkoBuii maTepiaa 6aKkTepiit
poararoBauuii y nuromiasmi. Kpim niaasmarnynoi meMOpaHu, KJIITHHU OaK-
Tepifi oTouye KJIITHMHHA 000JI0OHKA. BaxkTepii He MicTaATh MiTOXOHAPIii i XJO-
pomiacTtiB. 31e0iJbIIoro me OSHOKJIITHHHI icToTH, X0Uua cepel IiaHoOaKTepii
MOJKYTb TpamaATuCA i 6araTokjJiTuHHI Buau. [leski mpeacraBHUKM OGaKTepiit
MaloTh JKTYTUKY (OOUH, KiTbKa ab0 6araro) i MOKyTh aKTUBHO II€PECYBaTUCh
Yy piIKOMYy cepemoBUIIIi.

Cepen GaxTepiii € i reTeporpodu, i aBToTpodu (1iamodbakTepii, mypmypHi Ta
3esqeHi O0akrepii). Bararo 6axTepiit guxae, BUKOPUCTOBYIOUHN [IJIS I[LOI'O aTMO-
chepHUiT KuceHb. BakTepii, AKi MeIIKaOTh Y 0€3KMCHEBOMY CEPEJIOBUIIi, OTPH-
MYIOTh HEOOXiHY eHeprio BHACJIiTOK 0e3KMCHEBOTO POBIIEIJIeHHS OpPraHiYHUX
peuoBuH. BakTepisiM mpuTaMaHHEe HecTaTeBe PO3SMHOMKEHHS IIOTiJIOM KJITUHU!
HaBHIiI a00 OpyHbKYBaHHAM. HeclipuAT/INBI yMOBY BOHU 3[ATHI HMEePEKUBATH Y
Burasani cmop abo muct. Ili cramii cmokoio 3a6e3meuyioTh i iXHE MOITUPEHHS.

Pocaunm, rpubu Ta TBAPpUHU HAJEXKATb M0 eykapiomig: ixXHi KJIITWHU Ma-
I0Th OnHe, KimbkKa abo Oarato sAmep (AK-0T, KJIITUHH MMOCMYTOBaHUX M’ A3iB
TBapWH YU KJiTHMHA rpmba Mmykopa). OTike, cCIaJKOBUHI MaTepiaj I[UxX OpraHis-
MiB BigMe)XoBaHUI BijJ IIUTOILIA3MU OOOJOHKOIO. ¥ IIMUTOILIA3MI IXHIX KJIITUH
€ MiToxoHApii Ta GaraTo iHIIIUX OpraHeJ.

Man. 325. A. Cxema 6ynoBu kniTuHM 6akTepii: 1 — kniTMHHa 060MNOoHKa; 2 — KNiTUHHa MemMbpaHa;
3 — uuTonnasma; 4 — finsHKa uMTonna3mu 3i cnagkoBum matepianom; 5 — pxrytuk. B. PisHoma-
HiTHICTb BakTepin: 1 — kMLWKOoBa Nanuyka; 2 — bynbboukoBi bakTepii; 3 — uiaHobakTepii
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Marn. 326. PisHoMaHiTHICTb BogopocTen: 1 — OQHOKMITUHHA 3eneHa BOAOPICTb XflaMigoMoHazaa;
2 — BaraTokniTMHHa 3erneHa BOgopicTb cniporipa; 3 — AiaTomoBa BOAOPICTb; 4 — Oypa BoAoOpIiCTb
namiHapis; 5 — yepBoHa BogopicTb nopdipa

® VYV KJITHH POCIUH, KPiM IJIadMaTHUYHOI MeMOpaHu, € MIiJibHA KJIiTHHHA
obosoHKa (muB. mas. 4. A). Bouna yTBopeHa ByrjeBojaMu, HacamMmepe. IeJio-
703010, KIiTHHN pOCJMH MalOTh XJOPOILJIACTH, TOMY IIi OpraHisaMmu 3maTHi 0
¢doTOCHMHTE3Y; BOHN HaJIeXKaThb 10 aBTOoTpodiB. JIuime okpeMi BUau POCIUH, IO
mepeIin A0 MapaduTUYHOTO CIIOCO0Y KUTTS (HAaIPUKJIAM, ITIOBUTHUIA), BTPA-
TUAN XJIOPO(ia i BiAmoBigHO 3MaTHICTE 10 (hoTOCHMHTE3Y. ¥ KJITHMHAX POCIUH
€ BaKyoJIi, 3all0OBHEHi KJIITHMHHUM cOoKOoM. Cepes POCIMH yMOBHO MOYKHA BUi-
JUTU IBi IPyNu — BOAOPOCTL ¥ BUIIL POCJIUHMU.

Bodopocmi (man. 326) MeIIKaOThH IIePeBaKHO y BOJOMMAaxX DiBHUX THIIIB,
ajie MOXKYThb TPAILJIATUCS Y BOJIOTOMY I'PYHTi, Ha cToBOypax aepeB Torro. Ce-
pen HuUX € AK OJHOKJITMHHI, TaK i OaraToKJiTHHHI Buau. Y AedKuX Oararto-
KJITUHHUX BojopocTeil (0ypux i UepBOHMX) CIIOCTEpPiraioTh AuUepeHIlialliio
KJITUH: BOHUM IIOYMHAIOTh PisHUTHCA 3a OymoBoIO Ta PYHKIisMu. Aje cipas-
JKHIX TKAHUH Y HUX HeMae. BomopocTi 34aTHI pO3MHOMKYBATUCH IK HECTaTeBO
(3a momomMoOroi pyxoMux abo HEPYXOMUX CIIOP, yJaMKaMU Tijla TOII0), Tak i
CTATeBUM IILJIAXOM (3a JOIIOMOTOI0 CTATEBUX KJIITHH).

¥Yci 6uwi pocrunu — BUKJIIOUHO GaraToKJiTHHHI opraHismu. ¥V HuX dopMy-
IOThCS CIIPaBKHI TKaHUHU (npuzadaiime ski). 3 TKAHUH BUHUKAIOTH OPTaHU:
PeNpoOayKTUBHI, I1T0 3a0e3euyloTh POSMHOKEHHs, Ta BeTeTaTUBHI, AKi 3a0e3-
MeUYyITh KUTTEMIANbHICTh POCAUHU (KOpPeHi Ta maroHu). Buili pociamHHM Be-
IyTh MPUKPinIeHu# cmoci6 KkurTa. HeoOxigHi iM po3umHMN MOKUBHUX PEUO-
BUH BOHU BOHMPAIOTH IIEPEBAKHO 3 I'PYHTY. 3 MOBITPSA POCIUHU O0EPYTh HEeoO-
XigHUMN A4 GOTOCUHTE3Yy BYIJIEKUCIAUN rasd, a IJad MUXaHHA — KUCEHb.

Cepen BUIIX POCIUH OKPEMO BUIIIAIOTH TaKi, IO PO3MHONCYIOMbCA CNOPA-
mu (MOXWM, IJIAYHU, XBOIIi, mamopori) (man. 327). [lia samrimHeHHS UM PoC-
JUHAM TOTPiOHe cepemoBHUINEe 3 IIiABUINEHOI BoJioTicTiO. HaciHHi pocaunu —
TOJIOHACIiHHI Ta MOKPUTOHACIHHI — Y IIPOIIECi CTaTEBOr0 PO3MHOMKEHHSA 030y InCs
3aJIe’KHOCTI Bijf BoJiororo cepemoBuina (Mas. 328). ¥V HUX 3aILTiTHEHHIO IIEPeaye
mporiec 3anuieHHs. [licasa sammigHerHa B HuXx ¢gopmyeThbes HacinmHa. Ile oro-
YeHUI 3aXMCHOIO IITKiPKOIO 3apPOMOK, IO MiCTUTh 3amac IMOKUBHUX PEUOBUH.
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Man. 327. PocnvHu, WO pO3MHOXYHOTLCS criopamun: 1 — 3efeHnii MoX 303yMNUH MbOH; 2 — nnayH
OynaBonogibHui; 3 — XBOLL, NONbOBUIA; 4 — NANOPOThL LMTHUK YOMOBIYUIA

3 1OABOIO KBiTKM B IIOKPUTOHACIHHUX NHOB’sA3aHe (hOPMYBaHHA CTiHKU ILIOJA.
DyuKIii mIoma: 3aXuCT HaCiHMHU ¥ 3a0e3leueHHs IIOIMTUPEeHHs (3a JOIOMOIOI0
BiTpy, TBapuH, Boau). IloKpuTOHACIHHI IIpeAcTaBJieH] OLILIINM PiZHOMAHITTAM
SKUTTEBUX (hOPM IOPiBHAHO 3 TOJIOHACIHHUMM: Cepefi HUX € He JIUIle JepeBa Ta
KyIIii, a i pisHOMaHiTHI TpaB’AHUCTI pocauHu (OAHO-, TBO- Ta OaraTopiuHi, HazeM-
Hi ¥ Bogui). HuHi mokpuToHaciHHi — 1ie maHiBHA I'PyIla POCJMH Ha HAIITil IJIaHeTi.

® I'pubu, AK i pocaMHU, MOKYTh OYTU OSHOKJITHMHHUMU Ta 6AraTOKJITHH-
HuMmu (Masi. 329). 'pubu moeTHYIOTh O3HAKM, XapaKTepHi AK AJIA POCIUH, TakK
i gna rBapuH. Tak, KIITUHY CUpPaBKHIX rpubiB, K i KJIITHHU POCIUH, 330BHI
OTOYEHI MIiJIbHOI0 KJIITHHHOI 000J0HKOI (auB. MaJu. 4. B). Ilo ii ckiaany Ta-
KO’K BXOIATH BYTJIEBOIM, HATIPUKJIAJ XiTUH (npuzadaiime, XimuH € ck1ad08010
Kymukyau komax). I'pubu, AK i 6araToKJiTMHHI TBapuHU, — reTepoTpoduU.

Man. 328. HaciHHi pocnuHu: A — ronoHaciHHi; b — nokputoHaciHHi (kopucmytoduck 3006ymumu
3HaHHSAMU, Ha36imb Ui POC/IUHU)
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Marn. 329. PizHoMaHITHICTb rpmbiB: A — OQHOKNITUHHI: 1 — Apixaxi; 2 — mykop. b — 6araTokniTuHHI
(kopucmyroduck 3006ymumu 3HaHHAMU, Ha38imb 306paxkeHi 6bazamoknimuHHi epubu)

B ixHixX KJIiTMHAX BiICYTHI XJIOPOILIACTH, i TOMY A0 (DOTOCUHTE3Y BOHU HE 3MaTHi.
Aune, ma Bigmimy Bim 6GinbimocTi TBapwH, CHpaBKHI rpubu 3maTHi BOUpaTH
JINITIe PO3UMHU MOKUBHUX PEUYOBUH i He MOKYTDH CIIOKUBATU TBEPIi YaCTKU.
Y muromaasmi KiaiTuH rpubiB (4K i pocauH) MOXKYTb OyTH BaKyoJIi, 3alIOBHEHI
KJIITHUHHUM COKOM. SIKIIO B KJIiTMHaAX 3€J€HUX BOJOPOCTEH i BUIMUX POCJINH
BigKJIamaeThCcsd 3alacHUM BYIJIEBOJ KPOXMaJjb, TO y IpubiB, TaK caMo AK i B
0araToOKJIITHHHUX TBapWH, — TJIIKOTEH.

PosmMHOMKYIOTHCA TpuOM IIepeBa’kKHO CIIOPaMM, BiIOKPEeMJEHHAM IiJISHOK
TpPUOHUIT, ONHOKJJIITUHHI — OPYHbKYBaHHAM Ta MOiJIOM KJIiTHHU HaBIia. s
rpubiB TakoK XapaKTepHi pisHi (popMu cTaTeBoOro mpoiiecy.

Oco06/IMBOIO TPYIIOI0 CIIPaB:KHIX IpubiB € auwatinurku (Maa. 330). Ile kom-
JIEKCH Pi3HMX 3a MOXOMKEHHSAM OpraHismiB: rpmba Ta BOZopocTi abo mianobaK-
Tepii, — MOB’sI3aHUX MiK CO00I0 BBAEMOBUTITHUMU 3B’SI3KaMU.

® Kiituay 6araTOKJITMHHUX TBAPUH HE MAIOTh IUIHLHOI KJIITUHHOI 000JIOHKU
(muB. maz. 4. B). Hag nimazmaTnuso0 MEMOPAHOIO ¥ HUX PO3TAIIIOBAHUN TOHEHD-
KUu#l Iap, YyTBOPEHUHA 3 OPraHiuHUX DPeUo-
BUH, — INIIKOKAJIKC (QUB. MaJ. 5). ¥ KJITH-
HaX TBapWH BiJICYyTHI BaKyoJi 3 KJIITUHHUM
COKOM, BOHU HE MiCTATH XJIOPOILJIACTIB.

Muwunynoro poky Bu 03HAOMUJINCA 3 Pi3-
HUMU IIPEICTAaBHUKAMY O0HOKAIMUHHUX MEa-
puHnonodibnux opzanidmieé (ameba mporei,
eBIJIeHa 3eJieHa, iH(ysopid-TydeabKa, Ma-
JAPIHUN MIa3MoAill, Tu3eHTepiliHa ameba)
(mas. 331). Kaituna mux icTor € caMmocTiii-
HUM OpPraHi3sMoM, SKUN 3IiliICHIOE BCi KUT-
TeBi (yHKIII, 10 I opramHismM OaraToOKJIi-
TuHHUX icTor. ToMy B HUX TPaMJIAKTHCA
opraHeJii, AIKUX 3a3BUYall He OyBae B KIIiTH-
HaxX 0araToOKJITHHHMUX TBapuH. Hampuxian,

Marn. 330. Cxema 6ynoBu NULIARHKKY: .
1 — KAV rPMBa; 2 — KriTvHM BojopocTi  CKOPOTJINBA BaKyoJs (y IPiCHOBOAHUWX BHU-
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(

Man. 331. OgHOKNITUHHI TBapuHONOAiOHI opraniamu: 1 — ame- Man. 332. ®oto ry6km
0a npoTel; 2 — eBrreHa 3eneHa; 3 — MmansapiviHMin Nnasmoain KoLk BeHepu

IiB), KJIITUHHUHA POT, OpraHesd, M0 3a0e3leuyioTh BPa)KeHHsA 3700MYi Ta 3a-
XUCT Bifi BoporiB. ¥Yci TBapumHuU — rerepoTpodu. Jluie oxpemi OSHOKJIITHHHI
TBAapPUHOIIOAIOHI oprauisamu, AK-0T eBrJieHa 3ejieHa, 3JaTHi 70 (POTOCUHTE3Y.

IlixaBoio rpymnoio 6azamoxaimunHux meapun € Tyoru (Mman. 332). o
CKJIaIy IXHBOTO Tijia MOXKYTh BXOAUTHY Pi3HI TUIIM KJIITHH, SKi cHeIiamisymTh-
cd Ha 3AiMiCHEeHHi IMeBHUX (BYHKI[iH, ajie TKAHWUH BOHUW HE YTBOPIOIOTH.

Y Oinbirocti 6araTOKJIITUHHUX TBApWH € chHOPMOBaHI TKAHUHU, AKi BXO-
IATH OO0 CKJAAy BiamoBigHux opramiB. Oprainu TBapuH, AKi BUKOHYIOTH CIIiJIb-
Hi (pyHKIIiI, (QOPMYIOTH CCTEMU OPTaHiB.

Tak, TBapuHU 3[aTHi IO aKTUBHOTO PYXYy, AKUI 3a0e3MMeUye 0NOpHO-pYX08a
cucmema. AKTUBHOMY 3aXOILIEHHIO Ta MOAPiOHEHHIO 13Ki 6araTboxX TBAPUH CIIPH-
SIIOTh POTOBi oprauwm (Iesenu, xesitepu Toio). I[logpibHeHa i3Ka TepeTpaBJIioO-
€TBCA 32 YUYACTIO MPAGHOL cucmemu. i 6ymoBa B IpoIeci iCTOPIYHOro PO3BUTKY
TIOCTYIOBO 3MiHIOBaJIach BijJi 3aMKHEHOI KUIITKOBOI TOPOKHUHU KHUIITKOBOIIO-
POKHUHHUX OO0 HACKPiI3HOI — y KiJIhUaCTUX UEPBiB, YUJIEHUCTOHOTUX, MOJIIOCKIB
(muB. man. 174-176), xopmnoBux (auB. may. 177-181). Tomy B 6araToKJIiTHH-
HUX TBAPUH iHTEHCUBHIIINI OOMiH PEeYOBUH, HijK y 0araTOKJIITUHHUX POCJIIH.

Kinrmesi mpoayKTu 00MiHy peu0BUH BUBOAATHCS 3 OPratisMy TBAPHH 3a TOIIOMO-
OO OpraHiB 8udinbHOL cucmemu. Y 6e3xpebeTHUX TBApPUH BOHA IIPeAcTaBjIeHa
pisuumu opranamu (guB. maja. 192), y xpebernux — HUpKamu (auB. maJua. 193).

BaksimBuMM eTanmaMu B €BOJIOIiI TBapWH cTajia MOABA JUXAJBHOI Ta KpO-
BoHOCHOI cucteM. CrelfiaiisoBaHi opranu IuxaHHA 3a0e3IeUyIOTh e(DeKTUBHI-
KA ra3oo00MiH, HiK mpocTo uepesd mokpuBu. OpramamMu AUXaHHA OiJBIITOCTI
MeIIIKaHI[IB BOLOWM (MOJIIOCKHU, pubu) € 3ss0pa. Bouu 3abes3neuyoTh IUXaHHSI
KHUCHEeM, po3uMHeHuM y Boxmi. [IuxaHHs aTMocepHUM IIOBiTpsaM 3abes3meuy-
I0Th Tpaxel (KOMaxy Ta 3HAYHA YaCTUHA ITaBYKOMOAiOHMX), JiereHeBi MiImIKu
(vacTHA TaBYKOIIOAiIOHMX) Ta JiereHi (mesxi moarocku, am@ibii, pemTwuirii,
nraxu Ta ccasiii) (zuB. maj. 184, dopaair II).

DyHKI[IOHYBaHHS OPraHiB AUXaHHA YaCTO MOB’sA3aHE 3 KPOBOHOCHOW CUCHLe-
moro. KpoB, AKa MUPKYJII0E IO KPOBOHOCHUX CYAUHAX, TPAHCIOPTYE KUCEHDb Bif
OpraHiB AUXaHHA IO IHITUX OPTaHiB i TKAHWH, a BiJ HUX BYTJIEKUCJIUHA rad — OO
opraHiB AUXaHHSA, 3BiIKW BiH BUBOAUTHCA HA30BHi. KpiM Toro, KpoB TpaHcIop-
Ty€ IO OPTaHi3My IMOKWBHI PEUOBUHU, KiHIIEBl MPOAYKTU OOMiHY PEYOBUH — IO
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OpraHiB BUIiIJIEHHS, a TAKOK PEUOBUHU, AKi 6EPYTH yUACTb YV PEryJaAllii KuTTE-
BUX (DYHKIIilI (TOpMOHH, iHIITI rOpMOHOTOAiIOHI peuoBUHU TOITO0). BaskamBa posb
KPOBOHOCHOI CHCTEMH i B 3aXMCTi OpraHidMy BiJi XBOPOOOTBOPHUX MiKpoopra-
Hi3MiB Ta iHINNX mapasuTiB. ¥ UWIEHUCTOHOTUX i MOJIOCKIB He3aMKHeHa KPOBO-
HOCHA CHUCTEMA: KPOB PYXAEeThCA MO CYyAMHAX Ta IIOPOKHUHAX Tija. ¥ KiabyacTux
yepBiB 1 XpebeTHMX TBapMH KPOBOHOCHA CHCTEMa 3aMKHEHOTO THUIly (IUB.
mas. 190, ¢gopaat II) — KpoB pyxaeThbes JIUIIE IO CICTEMi KPOBOHOCHUX CYIUH.

€ B 0araToKJITMHHUX TBApWH i cIlelliajJi3oBaHi cucTeMHu 3aXHCTy OpraHis-
My, AK-OT iMyHHAa. ¥ OijbIIocTi 0araTOKJIITMHHUX TBapUH HOAPA3JIUBiCTH 3a-
0e3IeuyeThCA HEePB80BOI0 CUCMeMOl0 Ta OpTaHaMU Yy TTA. Y HPOIeci icTOpuUHO-
ro PO3BUTKY TBapUH yCKJIaAHIOBaJach OyJoBa HEPBOBOI cuCTeMHU Ta OpPraHiB
gyTTsa. TaK, IKIMO B KUIITKOBOIIOPOKHUHHNX HEPBOBA CHUCTEMAa YTBOPEHA HEP-
BOBUMH KJITHMHAMH, IO CIOJYYAIOTLCSI MiK c000I0 BiZpocTKaMu, TO BiKe B
KiJibuacTmx 4uepBiB (QOPMYETHCA TOJOBHUII MO3OK Ta BY3JIU UEPEBHOTO HEPBO-
BOTO JIAHITIOXKKA (auB. may. 219).

OmHouacHO 3 YCKJIAAHEHHSAM OyIOBM HEPBOBOI CHCTEMM Ta OPraHiB UyTTSA
BIOCKOHAJIIOBAINCA U (hopMU IOBEeAiHKU TBapWH, IXHA 3MaTHICTH [0 HAYUiHHA.
Ile maso 3mory sMiHIOBaTHM IOBEMIHKY 3aJ€KHO Bill 3MiH y HAaBKOJUIITHBOMY
CepemoBUIIli Ta Kpallle IPUCTOCOBYBaTHCH 1o HuX. IlocTymoBo B IIpolieci eBoJIto-
il y TBapWH cTaBajauW AOCKOHAJIIMmMuUMHU i (hopMu oOMiHy iH(GOpPMAIi€l0 — KOMY-
Hikamii. 3aBOAKN BUCOKill 3JaTHOCTI HNPHMCTOCOBYBATHCSA OO YMOB iCHYBaHHS
TBApUHU 3aCeJUJIM BCi OCHOBHIi cepefoBUIIA KUTTSA Ha HAIIi} IIJIaHeTi: BOgHeE,
TPYHT, HA3eMHO-TIOBiTPAHE, OPraHisMu iHIIUX icTOT.

Po3MHOMKYIOTBCA TBApUHU 3[e0iJbIIIOr0 CTATEBUM IILIAXOM. | JHIlle B THUX
rpynax, SKUM IIPUTaMaHHA BUCOKA 3[IaTHICTH 0 pereHepailrii, MOKJINBE BereTa-
TUBHE POSMHOKEHHSA (MO KUIITKOBOIIOPOXKHUHHNX,, K1JIbYACTi UePBU Ta iHIITi).

OTr:xe, He3BaKaOUM Ha 3HAUYHI BigMiHHOCTI B OymoBi Ta 3milicHeHHi mpolie-
CiB JKUTTEIiANBHOCTI PiBHUMU IPyHaMu KUBUX iCTOT, y HUX € 1 6araTo Coijib-
HUX puc. Yci opraHisamMu ckjaanaooTbeA 3 KaiTuH. [lomioHumit ixHil xXimMiunwmit
CKJIaJ: BOHU CKJIAHAIOTHCA 3 OJHUX i TUX CaAaMHX I'PYH OPTaHiUYHWX PEUYOBUH:
0iyMKiB, HYKJIETHOBUX KUCJIOT, BYTIJIEBOMIB i Jrimimis.

Ycim KuBUM icToTaM HOpuUTaMaHHI HOmiOHI mpollecu KUTTETIAIBLHOCTI:
JKUBJIEHHS, TUXaHHA, PO3MHOMKEHHS, 3JaTHICTh A0 POCTY U 1HAMBiIIyaJbHOTO
Po3BUTKY. Beci HOBI KJIiTMHU Ta opraHiaMu yTBOPIOIOTHCS, He3BaKaloul Ha
po3MaiTicTh crroco6iB PO3MHOMKEHHS, BUHATKOBO 3 MATEPUHChKUX KJITHH.

CroinbHOIO BJIACTHBICTIO BCiX OpraHismiB € 37aTHICTH 40 caMOperyJsirii — sa-
Oe3meyeHHA Y3TOMYKEHOI TisTbHOCTI Pi3HUX OpPraHiB Ta CHCTEM OpPTaHiB BiAIIOBiI-
HO 710 3MiH y moBKijuri. Heo6ximHOI0O yMOBOIO iCHYBaHHSA BCiX JKMBUX OPraHi3MiB
€ 00MiH peyoBMHAMU Ta €HEePri€lo 3 HaBKOJIMIIHIM cepenoBuirieM. s BCix Ku-
BUX iCTOT XapakTepHa MOAPAa3JUBICTh — 3AATHICTH CIpUIMATU IIOJPasSHUKU 30B-
HIIITHBOTO Ta BHYTPIITHBOT'O CEePeNOBUINA i MEBHUM YMHOM Ha HUX BigmoBimaTu.
VYcim opranismMam BJIaCTUBHUU MHPOIIEC €BOJIIOIIlI — HAOYTTsS HEOOOPOTHUX 3MiH Y
OymoBi Ta mporecax KUTTENIATBHOCTI IPOTATOM iCTOPUUYHOTO PO3BUTKY KUTTS
Ha HaIli# iaHeTi. 3aBAAKY IIbOMY BUHUKAIOTh HOBI IPUCTOCYBAaHHSA OPraHi3MiB
o OyIOb-IKUX 3MiH HABKOJIUIIIHLOTO cepemoBuina — agamnTaiiii. Opramismu, axi
He 37aTHi IPUCTOCOBYBATUCH OO 3MiH MOBKiJJIA, 000B’A3KOBO BUMUPAIOTh.

3po6uMO BUCHOBOK: HasBHICTB CIIJIBHUX PUC Y IIPOKAPioTiB, pocauH, rpubiB
i TBApPUWH € CBiIUEHHAM €IHOCTI KMBO1 IIPUPOAU TA €THOCTI ITOXOMKEHHA KUTTA
Ha HaIIi#A miaHeTi.
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KopoTKkuni CroBHUK TEpPMIiHIB

A

ApanTauii (Big nart. adanmo — npucToco-
BYI0) — Pi3HOMaHITHi MPUCTOCYBaHHS OpraHis-
MiB 4O YMOB CepefoBULLA XUTTS.

Anbda-ocobuHa (Big rpeu. ansga (a) —
nepLua nitepa rpeubkoro andasity) — nigep B
YrpyrnoBaHHi coLianbHUX TBApWH.

[5)

Be3ymoBHi pedhriekcu — BigHOCHO NOCTiN-
Hi, BpOO>KEHI peakuii opraHiaMmy y BianoBiab Ha
Lit0 30BHILLHIX | BHYTPILLUHIX NOAPA3HUKIB.

BiuHa niHia — opraH 4yTTa prb, NUYMHOK i
OesaKux JOpoCnmnx 3eMHOBOAHUX, po3TalloBa-
HWUIA Y IXHIW LWKIpi; CNIpUMMae HanpsMoK NOTOKIB
BOAM Ta Pi3Hi KONMBaHHA Yy OOBKIMMi.

B

Bupa — CyKynHiCTb opraHi3amiB, CXOXUX MiXK
coboto 3a OyaoBO, XUTTEBUMKU PyHKLISIMMI,
BMMOramu 0 CepenoBuLLa XNTTS, sKi 3anma-
I0Tb MEBHY TEPUTOPIID, MOXYTb BIflbHO CXpeLLy-
BaTUCA Mi>XX cO0O0 i AaBaTh NNigHUX HaLLLaaKIB.

Bi6pucu (Big nat. 8ibpo — konueatocs) —
[OOBri YyTNUBI BOMOCKM Ha Tini (nepeBaxHo Ha
ronosi) ccaBUjiB.

r

FenbMmiHTK (Big rpew. 2e/1bMiHMOC — YepB) —
npeacTaBHUKM Pi3HWUX TPyn YepBiB, SKi BeayTb
napasuTUYHUI CMOCIO XUTTS.

Femonimdpa (Big rpeu. — xatima — KpoB i
nar. niMmgha — YvicTa Boga, Borora) — pigka Tka-
HMHa BHYTPILLHBOrO CepeaoByLLa Aeskux 6es-
XpebeTHNX TBapuH 3 HE3aMKHEHO KPOBOHOC-
HOIO CUCTEMOI; YTBOPIOETLCA 3a pPaxyHOK
3MilLyBaHHS KPOBi Ta MOPOXHWUHHOI PigUHN.

FepmacbpopanTtun (Big iMeHi MidonoriyHoi
iCTOTM OaBHiX rpekiB, cuHa Gora lepmeca Ta
6oruHi Adpoaitv — Mlepmacpoamnta — Hanie4omno-
Bika, HaMIBXiHKM) — OpraHiaMu, y sikux yTBOpto-
HOTbCA SIK XKiHOMI, TaK i YOMNoBiYi cTaTeBi KNMiTUHW.

nikokanikc (Big rpew. anikic — conogkuii Ta
nart. Ka/ulioM — TOBCTa LUKipa) — TOHKUIA Npyx-
HWUI HagMeMOpaHHWUIA Wwap TBapUHHUX KNiTWH,
SKAN CKNagaeTbCA 3 OpraHiyHMX pPEevoBUH,
cnomnyyeHux i3 nnasMaTMyHo MembpaHolo.

FopmoHu (Big rpey. 2opmao — pyxato, cno-
HyKato) — 6ioNoriYHO akTUBHI OpraHiyvHi cnony-
KW TBapwiH, 34aTHi perynoBati Npouecn poc-
Ty, PO3BUTKY Ta 0BMiHY pPe4YOBUH. IX BUpOBNs-
t0Tb €HOOKPUHHI 3a5103N.

[pyMmiHr (Big aHrm. 2pyM — YNCTUTY KOHS, OO-
rmagaTtv) — ogHa 3i CKagoBuMX FirieHiYHOT nose-

OiHKW TBapWH, CrpsiIMOBaHOI Ha OYULLIEHHS MO-
BEPXHIi Tina. Y TBapwvH, SKi BeOyTb KONEKTUBHUNA
CMoci6 XUTTS, Cryrye MexaHiaMoM NiATPUMaHHst
iepapxii, y npumariB — TakoX CTaTeBOI NMOBEAIHKM.

a

O3wx4yanbua — BUOO3MiHEHaA gpyra napa
Kpun y OBOKpUINNX KoMax; cTabinisytoTb nono-
XXEHHs Tina nig Yac nonboTy.

OunxaHHA — CyKyrnHiCTb npouecis, WO 3a-
0e3nevyoTb HAaOXOOXKEHHSI B OPraHi3aM KUCHIO
Ta PO3LUENMEHHA CKMNaaHUX OpraHiyHMx cno-
NyK B OpraHiami 4o nNpocCTiLLnX, YHaCniAoK YOro
BUBINbHAETLCA €Heprisi, HeobxigHa Ans 3a-
Ge3neyYeHHst NPOLIECiB XUTTEQIANBHOCTI.

E

EkonoriyHa eTuka (Big rpeL. emukoc — Ho-
pOB, 3BUYal) — ranysb 3HaHb, NPEAMETOM SIKOT
€ MoparnbHi Ta AYXOBHiI acCnekTU CTaBleHHS
NONHN [0 XMBOI | HEeXMBOI nNpupoau. basy-
€TbCS HA YCBIOOMITEHHI TOrO, LLIO XXUBI OpraHis-
MU Ta HeXuBi 06’€kTU MaloTb Take came 6es-
3anepeyHe NpaBo Ha iCHyBaHHS, K | noguHa.

EkonoriyHa Hiwa (Big olikoc — fjiM, XWUTNo
Ta /1020C — HayKa) — NpOCTOpOBe Ta TPodivHe
MOMNOXeHHs nonynsAuii NeBHOro BUAY B €KOCU-
CTeMi, BU3Ha4aeTbCs 3B’A3KaMy 3 Nonynsuis-
MM iHLUMX BUAIB Ta BiAHOLIEHHSAM A0 YMHHUKIB
HEeXUBOI NPUPOAMN.

EkonoriyHi YWHHMKM — yCi KOMNOHEHTU Ha-
BKOMMWLLIHBOIO CepeoBuLLa, SKi BNIMBAKTL Ha
XKMBi OpraHi3mu Ta ixHi yrpynoBaHHsi: abiomuy-
Hi YUHHUKU — CKNafoBi HEXMBOT NPUpOan; aH-
mpOno2eHHi YUHHUKU — Pi3Hi dopMu LOisanb-
HOCTIi NIOANHN; 6i0MUYHI YUHHUKU — Pi3Hi dop-
MW B3aEMO3B’A3KIB MK 0cobrMHamu B nonyns-
LisiX | MK MONynauisMy B yrpyrnoBaHHSX.

Exonoris (Big rpeu. olikoc — gim i s1020¢ —
Hayka) — HayKka Npo B3aEMO3B’si3K1 XUBUX Op-
raHiamiB Ta ixHix yrpynosaHb Mix coboto Ta 3
HaBKONWLUHIM CEpPENOBULLEM.

Ekocucrtema (Big rpeu. otikoc — Aim i cu-
cmema — 06’eHaHHSA, CMONyYeHHs) — CyKyn-
HICTb Monynsui pisHUX BUAIB, AKi B3aemogi-
I0Tb MiXk COBOI0 Ta 3 Pi3UYHUM cepeaoBULLEM
XUTTS TaKUM YMHOM, LLO BUHMKAKTb MOTOKU
eHeprii Ta Konoobir pe4oBUH, AIKi 3'€QHYIOTb YCi
KOMMOHEHTN EKOCUCTEMU B EQUHE Line.

EnemeHTapHa po3ymoBa AiINbHICTL —
noBefiHKa TBapwWH, sika BiApPI3HAETbCH Big Ha-
YYiHHSA TUM, IO TBapuHa, CTUKHYBLUUCS 3 HO-
BOK Ans cebe cuTyauieto, 3a3Bmyan 3 nepLuoi
cnpobwu 6yaye npaBunbHy Mogenb NOBEAIHKM.
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EHToMonoris (Big rpel. eHmoma — komaxu
Ta /1020C — Hayka) — Hayka Nnpo KoMax.

ETorpama (Big rpeu. emoc — HOpoB i epa-
MOC — 3anuncyto) — peecTpaldisi BCiei nocnigos-
HOCTi MOBeAiHKOBMX peakLii i N03 0cobuH neB-
HOro BMAY.

ETonoria (Big rpeu. emoc — xapakrep,
HOPOB Ta /1020C — Hayka) — HayKka npo rnose-
OiHKY TBapWH.

Exonokauisi (Big rpew. exo — 3Byk Ta nar.
JIoKayio — po3MILLEHHs1) — 34aTHICTb TBapuH
BMPOONATK 3BYKOBI CUrHanu (K npaBumno, Bu-
COKOT YaCTOTH) i cnpuMaTK ix nicns Toro, SK Ti
BiAOMBAIOTLCA Big NEpPELUKOd; TBApUHU BUKO-
PUCTOBYIOTb €XONOKaLito Ans MOMOBaHHS Ha
3006u4 Ta opieHTauil y npocTopi.

X

XXuBoHapomxeHHsA — cnocib po3MHOXEH-
HSi TBapwWH, 3a SKOrO 3apOoAoK PO3BMBAETLCS
BCEpedMHi MaTepUHCbKOro opraHiamy 6e3
hopMyBaHHs AALEBUX OOOMOHOK.

Xupose Tino — nyxka cnomny4Ha TkaHuHa
UYIIEHUCTOHOTUX, SIKa 3anOBHIOE MPOMDKKMA MK
BHYTPILLHIMX OpraHamMmu; HaKOMW4ye MOXWBHI
PEeYOBMHN, NOFMMHAE NPOAYKTM OOMiHY peyo-
BVH, € J)KepenoM BOAM Ta BUKOHYE TEM0i30-
NAUinHy yHKLUit0.

3

3annigHeHHs — NpouecC 3NUTTS YoroBiYol
Ta XIHOYOI CcTaTeBUX KIMITUH 3 YTBOPEHHSAM 3U-
rotu. byBae 30BHILLHIM Ta BHYTPILLHIM.

3anoBigHMKN — NPUPOLOOXOPOHHI YCTaHO-
BM 3aranibHOOEPKABHOIO 3HAYEHHS, AKi CTBOPHO-
I0Tb 3 MeTO 36epexeHHst Y NPMPOAHOMY CTaHi
TUMOBKX ANs AaHOI MicLEeBOCTi abo YHikanbHMX
NPUPOOHUX KOMMIEKCIB, BUBYEHHS MPUPOAHNX
NPOLECIB i ABWLL, LLO B HKX BiabyBaroTbCs, po3-
POOMEHHs HAayKOBUX 3acaf, OXOPOHW NMPUPOAMN.

3apoaKoBi NIMCTKU — 3apOAKOBI TKAHMHU
OaraToKMITMHHUX TBapuWH (ekTogepma, Me3o-
aepma, eHTogepma).

3urora (Big rpeu. 3ueomoc — Crnony4YeHun
pasom) — 3annigHeHa suekniTuHa; yTBOpHo-
€TbCSA BHACMIOOK 3NUTTSA YOMNOBIYOi Ta XiHO4YO0T1
cTaTeBUX KNiTUH.

3oonorifa (Big rpey. 300H — TBapuHa Ta
J1020C — HaykKa) — Hayka Npo TBapUHHWI CBIT.

lepapxis (Big rpey,. iepoc — CBALLEHHUI Ta
apxi — Brnaga) — NnonoXxeHHsi 0COOUHN B CoLli-
anbHin CTPYKTYpi yrpynoBaHHS TBapWH, sike
BU3HAYaETLCA i YEProBiCTIO MPU CNOXUBAHHI
PKi, MOXNUMBICTIO 3anUWMTN HalWlagkiB, noso-
YKEHHSAIM MpU NepecyBaHHi rpynu.
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lepapxis gomiHyBaHHA (Big rpey. iepoc —
CBSILLIEHHWIA, apxi — BNaga Ta nat. doMiHaHmIc —
NaHiBHWI) — cucTeMa «nianopsiaKyBaHHS — AOMi-
HYBaHHS1» B YrpyrnoBaHHSX CoLianbHMX TBAPUH.
IMNPUHTUHT (Big aHmM. iMIpuHm — dikcy-
BaTW, 3anamM’'sToByBaTtun) — ikcauis B nam’aTi
03Hak ob’ekTiB nig Yac dopmysBaHHs abo Kko-
peryBaHHsi BPOXXEHWX NOBEAIHKOBUX AiN.
IHAuBiOgyanbHUM PO3BUTOK — PO3BUTOK
GaraToKMITUHHUX OpraHi3MiB, LLO NOYNHAETLCS
Bif OOHIET KNiITMHM (3UroTU, CMOpY TOLLO) 4K
6araTokniTMHHOrO 3a4aTka (Npu BeretaTMBHO-
MY PO3MHOXEHHI) Ta 3aKiHYyETbCSA CMEpPTIO.
IHCTUHKT (Big naT. iHCMUHKMYC — CMNOHY-
KaHHS) — 3aKOHOMIpHa MOCHiAOBHICTb CKnag-
HWUX, CMagKoBO 3YyMOBMEHUX CTEPEOTUMHMUX
akTiB MoBeAdiHkM, NpuTamaHHa ocobuHam aa-
HOro BUAy i cnpsiMoBaHa Ha 34iNCHEHHS TieT YK
TiET XUTTEBOI YHKUIT. Y CyvacHin HayKoBin
niTepatypi 3amiCTb NOHATTS «IHCTUHKT» Aedani
yacTille BXUBaKTb «CTpaTeria noBediHKn.

K

Konoo®Gir pe4oBUH — CyKYMHICTb LMKMiY-
HUX Pi3NYHMX, XIMIYHUX i BionoriyHnx npoue-
ciB y 6iocepi, NOB’A3aHNX 3 NEPETBOPEHHSAM i
nepemilLleHHAM NEBHUX XiMIYHUX €NeMEHTIB i
peyoBUH. YacTkoBO Li npouecy BiabyBatoTbCA
3a y4acTi XXMBUX iCTOT, YAaCTKOBO — M03a iXHIMK
opraHiamamu.

KomeHcani3m (Big nart. kom — pa3om Ta
MeHca — CTin, Tpanesa) — TUN B3aEMO3B’A3KiB
OpraHiamiB pi3HMX BUAIB, 3a AKOrO OOAUH 3 HUX
(koMeHcan) BUKOPUCTOBYE XKy, MPOAYKTU XKUTTE-
[iSiNBHOCTI, OpraHiam Yu XWTIO iHLLIOrO (xassiHa),
He 3aBalyM OCTaHHbLOMY MOMITHOI LUKOAW.

KomyHikauisi TBapuH (Bif nat. KOMyHika-
uio — nepegaya, NoBiAOMIIEHHS) — NOBediHKa
TBapVviH, NOB’A3aHa 3 nepegayerd TUM Yv TUM
cnocobom iHdopmalLlii, sika 3MiHIOE NOBEAiIHKY
iHLLIMX OCOBUH.

KoHKypeHUisa (Big naTt. KoHKypeHmia —
CTUKaTWCb) — B3aEMO3B'sI3KM MiXK OCOOMHaMu
OfHOTO (BHYTPIWHLOBMAOBA) abo pPi3HMX (MiX-
BMOOBA) BMAIB, 32 SKMX BUKOPUCTAHHS NEBHOMO
pecypcy AOBKINMS OAHUM i3 KOHKYPEHTIB 3MeH-
LUY€E MOro AOCTYMHICTb ANA iHLWMX.

KoHcyMeHTH (Big nat. KOHCYMO — CMoOXu-
Balo) — reTepoTpodHi OpraHiamu, siki CnoXxunea-
0Tb FOTOBI OPraHiyHi CNOMYKM: iHLi opraHiamu,
NPOAYKTU IXHBOT XXUTTEQIANBHOCTI a0 peLUTKu.

KyTukyna (Big nat. Kymukyna — Lwkipka) —
WINbHUA Wap HEKMITUHHOI PEYOBUHU, LLO
BKPVIBaE NOBEPXHIO Tina baraTbox XMBKX opra-
Hi3MiB (YNEHMUCTOHOTI, KpYrMi Ta KineyacTi yep-
B Ta iH.); NPOAYKT BUAINEHHSA KMITUH NOKPUB-
HOro enitenito.



n

JlaHUOrM XUBMEHHS — MOCIigOBHOCTI,
y SKUX OpraHiamMu OogHOro BUAY, TXHi peLuTKu
abo npoayKTM KUTTELIANBHOCTI  CNyryTb
006’EKTOM >XUBFEHHS 4151 OPraHi3MiB iHLLIOTO.

JlnumHka — pasa HenpsmMoOro po3BUTKY
TBApVH, sIka 3HAYHO BIOPI3HSETLCA Big OPOC-
nnx ocobuH 3a OyQoBOl, a YacTo — i cnoco-
OOM XUTTS.

INaneyka — dpasa po3BUTKY KOMax, Ha SKin
BinOyBalTbCA CknagHi Mpouecn pyrHyBaHHS
TKaHWH Ta OpraHiB, NpUTamMaHHUX JINYMHLI, Ta
dopMyBaHHS Takux, WO NpuTamMaHHi Jopocnin
OCOBUHI.

M

MawrTis (Big rpeu. MaHmioH — Nokpvearno,
nnawy) — ckrnagka noKpuBiB MOSIKOCKIB | AeSKMX
iHLLUWX rpyn TBapWH, LLO BKPMBAE Bce Tino abo
MNOro 4YacTuHYy.

Mirpauis (Big nart. migpauio — nepeceneH-
Hs1, NEPEMILLEHHS) — NepioanYHi 3MiHM Micub
iCHYBaHHS TBapWH, LLIO CYTTEBO BiAPi3HAOTLCA
Mi>k co0Ot0.

Mimikpia (Big rpeu. mimikoc — Hacnigy-
BanbHUN) — 34aTHICTb OO HacnigyBaHHA 3a-
6apBneHHs Y popmMmn ogHUX OpraHiaMis (Mo-
geni) iHwumu (imitatopamu). OgHMM 3 NoLK-
peHux BuNagkiB MiMIikpii € HacnigyBaHHA
nobpe 3axullleHMX OpraHiamiB MoraHo 3axu-
LLEHMMN.

Mos3aiuyHun 3ip — 306paXkeHHS, WO BUHU-
Kae 3 okpemux vacTvH. CrnpuiMmaloTbCst npo-
CTUMWN O4MMa, 3 AKMX CKNagarTbCs CKNagHi,
abo haceTKoBi, 0Yi YNEHUCTOHOIMX.

MyTyaniam (Big nat. Mymyroc — B3aEMHUN) —
B3aEMOBWriAHI BiAHOCUHW MK OpraHiamamm
pi3HMX BUAIB).

H

Hayu4iHHa — 3miHa iHOuBigyanbHOI noBse-
OiHKM B pesynbTaTi nonepeaHbLoro AO0CBIAY,
TOGTO BHACNIAOK B3aEMOAIi TBapUHM 3 LOBKiN-
nam.

HenporopmoHnu (Big rpeu. HE8poH —
Xuna, HepB Ta 20pMao — pyxato, CroHyKal) —
3a pgieto noaibHi Ao ropmoHiB GionoriyHo ak-
TUBHI PEYOBUHWU TBapWH, sIKi BUPOONSATLCS
cneuianisoBaHNMN HEPBOBUMM KAITUHAMM.

HewpoHu (Big rpewl. HE8POH — Xuna, HepB) —
KNiTUHM HEPBOBOI CUCTEMM.

Hekpodbarm (Bia rpeu. Hekpoc — mepTBUN
Ta ¢ha2oc — XKUBMEHHS, ka) — TBapWHU, LIO
XKUBMATLCS TPyNamu.

HepecT — npouec BigknagaHHsa iKpMHOK
(seup) camkamu pmb Ta aMibinn 3 HaCTyNHUM
3annigHeHHAM X caMUsaMU.

O
(o)

O6MiH pe4yoBUH (MeTaboni3m) (Big rpeL.
memaborne — 3MiHa) — CYKYMHICTb MpoLeciB,
sKi 3a0e3neyvyoTh KUTTERIANBHICTb OpraHiamis
y TiICHOMY B3aEMO3B’sI3Ky 3 HaBKOJIULLHIM Ce-
peposuilem. Lli npouecu noe’dAsaHi 3 Hagxo-
[PKEHHAM PEYOBMH 3 HABKOMNULLHBOIO cepeno-
BULLA, IXHIM NepeTBOPEHHAM B OpraHi3ami uu
OKpPEMI KNiTUHI Ta BUAANEHHAM KiHLEBUX
NPOAYKTIB XUTTEAIANBHOCTI.

OcTaTtou4Hi xa3sii — opraHiamu, y gkux na-
pasnTu PO3MHOXYHTLCS CTaTEBUM LUSISIXOM.

n

MapTeHoreHes (Big rpew. mapmeHoc — gij-
BYMHA Ta 2eHEe3iC — MNOXOOXKEHHS) — PO3BUTOK
opraHiamy 3 He3annigHEHOT ANLEKITITUHN.

MnaueHTa — TUM4YacoBUN OpraH ccaBLiB,
SIKUA YTBOPHOETLCS 3@ PaxyHOK 3pOCTaHHS 30-
BHiLLHbOT 3apP0OAKOBOI 0OONOHKM Ta CTiHKM MaT-
Kku; 3abe3neyvye 0OMiH PEYOBUH MiXX MaTepuH-
CbKMM OpraHiaMoMm Ta 3apoaKoM.

MoBepiHka — cnpsMoBaHi Ail opraHiamy y
BiAMNOBIAb HAa 30BHiLWHIi a0 BHYTpILLHI nogpas-
HUKN.

MoBefiHKOBUIM aKT — OOUHNLSA NOBEAIHKN,
crpsMOBaHa Ha AOCSArHeHHs1 GaxaHoro pe-
3ynerary.

MoppasnuBicTb — NeBHa peakuist KNiTUHN
(opraHiamy) Ha Aito TOro 4u TOro nogpasHuka.

Mo3akuwkoBe TpaBreHHA — Crocib XumB-
NEHHS, 3a SIKOro TpaBHi COKM BBOAATLCS Y 3[0-
Ouy, nicns 4oro ika NornMHaeTbCs B Hanisne-
peTpaBrneHoOMy CTaHi.

Moniem6pioHis (Big rpew. rosic — Yncnex-
HUIA Ta eMBpPIiOH — 3apPOA0K) — PO3BUTOK KirlbKOX
3apopakiB 3 OfHI€T 3annigHEHOI ANLEKNITUHN.

Monynsauia (Big nat. nonynoc — Hapog,
HaceneHHs1) — CYKYMHICTb OCOOWH Buay, siKi
TpyBanuMm 4ac MeLWKalTb Y MEeBHIN YacTUHI
Moro apearny, 4aCTKOBO Y/ MOBHICTHO i30M1bOBa-
HO Big IHWWX MOAIGHUX CyKYMHOCTEN Takoro
camoro Buay.

MpoayueHTH (Big nat. npodyueHmic — Tou,
LLIO CTBOPIOE) — aBTOTPOHI OpraHiamu, 3aaTHi
CUHTEe3yBaTU OpraHiYHi Cromyku 3 HeopraHiy-
HUX (POCnWHW, Aeski 6akTepii Ta OQHOKNITUHHI
TBapPWHN).

MpomixHi xa3sai — opraHiamu, y akux na-
pasnTN PO3BMBAOTLCHA | MOXYTb PO3MHOXYBa-
TUCS HecTaTeBo abo LUNAXOM napTeHoreHesy.

P

PereHepadis (Big nat. pezeHepauio — Big-
HOBMEHHS) — NPOLECH BiLHOBMIEHHS BTpaye-
HMX abo MOLLKOMKEHMX YacTMH abo BiATBO-
PEHHS LifliCHOro OpraHiamy 3 Moro YacTuHM.
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PepyueHTu (Big nat. pedyueHmic — TOW,
LLIO NOoBepTae) — reTepoTpoddHi opraHiamu (ne-
peBaxHO GakTepii Ta rpubu), siki XKUBNSATHCA
MEPTBOIO OpraHikoto (peLUTkaMu opraHiamiB um
npoayKTamu iXHbOI XUTTEQIANBHOCTI), po3kna-
[atoun ii 40 HeopraHiYHMX Cronyk.

Pedpnekcu (Big nart. peghriexkcyc — Binobpa-
XKEeHWI) — BiANoBiAb TBAPMHHOIO OpraHiamy Ha
noapasHeHHs!, sika 34JINCHI0ETLCS 3a Y4acTio
HepBOBOI cucTeMU. Po3pi3HaoTL 6e3yMOBHI
(BpomKeHi) Ta ymoBHI (HabyTi) pedonekcu.

PeuenTtopwu (Big nat. peyenmop — TOW, WO
cnpuiimae) — ocobnuBi YyTnuei yTBOpKW y TBa-
PUH | NMIOOUHW, AKI CNpUMaloTb NOAPa3HUKK
30BHILLUHBOrO Ta BHYTPILLIHBOTO CepeaoBuLLa.

Po3BUTOK 3 NnepeTBOPEHHAM — Pi3HOBUA
HEMpSAMOro PO3BUTKY, 3a SIKOrO NUYUHKL Mg
YaC nicrnsa3apoAKkoBOro PO3BUTKY 3a3HaloTb
3HaYHMX 3MiH y OyaoBi.

c

CermeHTM (Big nat. ceameHmym — Bigpi-
30K) — [iNSAHKM Tina AesKnx TBapuH (Kins4acTmx
YepBiB, YIEHUCTOHOIMX), PO3TaLLOBaHI B3O0BX
Tina ogHa 3a OfHOI0.

CnnAvyka — CTaH TUM4YacoBOrO CMOKO
TBApVIH, SKUN XapakTepuU3yETbCA 3HUKEHHSM
piBHS1 OOMiHY PEYOBUH.

CrtaTteBui gumopdi3m (Bia rpeu. Ou — aga
Ta mopghe — chopma) — BiAMiIHHOCTi B 30BHiLL-
Hi OyOoBi, po3mipax 4M 3abapBrneHHi camuiB
Ta CaMOK pO34iNbHOCTAaTEBNX BUAIB TBAPUH.

Crumyn (Big nart. cmumys — 6artir) — 6yab-
SIKUIA TUN NOBEAIHKOBOro «BMMAMBY» 3 OOKy oa-
Hi€ei 0COBUHK, KM cnpuyYnHAe abo 3paTHWUiA
CMPUYUHUTI 3MiHM B NOBEAiHL iHLWOI.

CycninbHi TBaApUHU — TBapWHW, SKi yTBO-
POKOTb MOCTIiMHI rpynu.

T

Takcuc (Big rpew. makcuc — po3TtallyBaH-
HS1) — CNPSIMOBAHWI PyX OpraHiamy BigHOCHO
SIKOrOCb MogpasHuKa.

Tennoperynsuia — 30aTHICTb OpraHiamis
nigTPMMYBATU NEBHE CIBBIAHOLLEHHS MiXX BUPOO-
NEHHsIM Tenna opraHiaMom abo oro nornmHaH-
HSM 3 JOBKINMs Ta BTpatamy TENOBOI eHeprii.

TeputopianbHa noBeaiHka — noBefiHka
TBapVH, MOB’A3aHa 3 NoAinioM TepuTopii Ha no-
CTiiHi abo TumYacoBi, iHaMBIAyanbHi abo rpy-
NoBi OiNAHKN.

TpodiuHa ciTka (Big rpeu. mpoge — xumB-
NEeHHs, Xa) — CYKYMHICTb B3aEMOMOB’A3aHNX
NaHLIOrIB XMBMEHHS NEBHOI €KOCUCTEMU.

TpodiuHui piBeHb (Big rpeu. mpoge —
XUBMEHHS, ka) — Micue, sike 3aliMaloTb OCO-
OWHM NEBHOrO BUAY B NaHL03i XXUBMEHHSA. Bu-
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3HaAYaEeTbCA TPOIYHMMM 3B’A3KaMu 3 ocobu-
HaMM iHLWKWX BMAIB.

TpodpiuHi 3B’A3kM (Big rpeuy. mpoge —
XKMBMEHHS, XXa) — hopma BioTUYHUX 3B’5A3KIB, 3a
SIKOi opraHi3aMu ofHoro Buay 6esnocepeaHbo,
NPOAYKTU IXHBOI XUTTERIANBLHOCTI a0 3anuLLKn
€ 00’EKTOM >KUBIEHHS A1 OCOOMH iHLLIOTO.

(o)

dinsTpaTopy — TBApVHU, LWLO XKUBMASATHCA
ApibHMMKU opraHisMamu Ta MNOXMBHUMMM YacT-
Kamu, siki BigUifXy0Tb 3 BOAMW.

®diHa — NMYMHKa CTbOXKOBMX YepBiB, LUO
Ma€e BWUIMAL 3arnoBHEHOrO PiAMHOK NyxXupLs,
ycepeavHy siIKoro BMBEpPHEHi ofHa abo Kinbka
3a4aTKOBUX rOriBOK NapasuTiB.

®diTtodparu (Bia rpeu. ¢himoH — pocnvHa Ta
hazoc — KMBMEHHS, >Ka) — TBApPWHK, AKi XKMB-
NATLCA POCMHAMMU.

X

XOMiHr (Big aHrn. xoym — giM) — iHCTUHKT
NMOBEPHEHHSI JOA0OMY.

Xoppa (Big rpeL. xopde — cTpyHa) — enac-
TMYHa HecerMeHToBaHa CKeneTHa BiCb y XOp-
[OBUX TBapwWH, po3TalloBaHa Miad HEepBOBOI
TpyOKoOtO.

1]
LliBka — Bigain 3agHbOi KiHUIBKM nTaxis,
YTBOPEHUIA 32 paxyHOK 3pOCTaHHSI KICTOK CTOMM.

Yy

YepBoHa KHUra YKpaiHu — intocTpoBaHuin
CMMCOK 3HMKaoYMX, PiaKICHUX | BpasnmBux Bu-
4iB i nigBuais, Wo nepebysBatoThb nifg 3arpo3oto
3HWKHEHHS Ha TepuTopii YKpaiHu. Y LuboMy [0-
KyMEHTI y3aranbHeHO marepianu npo cyvac-
HUA CTaH Takux BWUAiB, HABOASATLCA AaHi nNpo
3axo4M, CNpsiMOBaHi Ha iX OXOPOHY, BiATBO-
PEeHHS i pauioHarnbHe BUKOPUCTaHHS.

w

LLUKipHO-M’A30BUI MILLOK — NOKPVBU MEB-
HUX rpyn YepBiB; CTAHOBUTbL COBOI CYKYMHICTb
MOKPMBHOMO €eniTenito Ta OAHOM0 YW KiflbKOX
LapiB M’a3iB, po3TallOBaHWX Nif, HAM.

A

AnuexxMBoHapoaAXeHHA — Cnocié pos-
MHOXEHHS, 3@ SIKOr0 3apOAOK PO3BUBAETLCSH
BCEPELMHI MaTEPUHCLKOrO OpraHiaMy 3aBasiku
NOXWUBHMM PEYOBUHAM ANLA | 3BINTbHAETLCA
Bi AiLleBNX 0O6OMOHOK B OpraHiaMi marepi Lie
[0 HapoKEHHS.

AnueHapogKeHHA — Crnocid pO3MHOXEH-
HS TBApUH LUMSAXOM BigKkNagaHHS SeLb.
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