. A. ITABAHOB, M. O. KPABYEHKO

bIOJNIOrIA







VIK 57(075.3)

BBK 281721
112
Pexkomenaosano MinictepersoM ocsiTh i Hayku Y Kpainm
(Haxas MOIY sid 20.07.2015 p. Ne 777)
Yaoeni nosnavenns:
. — ganam’'garaiTe HaillrooBHie; . AaiiTe BIAMOBIAI Ha 3anuTalmA,

HOSCHITH CBOIO JIYMKY;

. — BLIBHO BOJIOJUITTE LM TOHSITTSIM; . — pianaitrecs Ginpie;

* — 3aBJAHHA NIBHIICHOT CKIAATOCTI,

1la6anon /1. A.
11112 Bioaoris HEAPYY. Ui 7 KJ. 3arajiblooCB. Hapy. Jaka. /
/1. A. labanos, M. O. Kpasuenko. — K. : I'pamora, 2015, — 272 ¢. ;i
ISBN 978-966-349-548-4
TTiapyuHKK BiANOBIAa€ UHHHIH nporpasi s 6ionorii s 7 kaacy (2015 p.)
i crpykrypoRannii 3a posALIaMK, KOKHII 3 AKHX CKIAIAETHCH 3 OKPEMMUX
naparpadis. PyvOpukn («3anam’staiite naiironosnines, «Biasno sonoaiiite
UMM HOHSTTSME #, «/liznaiitecs Giabines Ta in.), nabopatopni nocaiukenus
it mpaktiudi po6ioTH, MIHI-NPOEKTH, CAOBHHE OlOJAOIIMHUX TepMinin
cnpsMoBali Ha AKicHe 3aCBOCIHI HaBYATBLHOTO MaTepiagy il YpaxoBywTh
BiKOBI 0COOMBOCTI CeMHKIACHIKIB, IONOMOXKYTh YUnsin raubie ocsarny T
amict npeamera. Cucrema sanuradb | 3asjail CIPHATHME PO3BHTKOBI
EK0JOrYHOrO MHCTEHHA, YMIHHS TPAILIOBATH 3 pIsHOMAaHI THO W0 indopmaiien,
AKTHINO CNIIKYDBATHCA 12 TEMAMM, 1O BHBIAIOTHCSL,
Tna VUHIB, VUUTETI B, METOHCTIB, DaTbKiB.
VIIK 57(075.3)
BBK 284721

© Hlabanos 1. A., Kpasuenko M. O, 2015

ISBN 978-966-349-348-4 © Buaasnuurso «Fpavoras, 2015

JA0POTT CEMUKJACHHKH!

[{boro poKy B HPOAOBKYBaTUMeTe BUB4YaTH npejamer «biosoris». Bu
o3HaloMUTECH 3 TBAPHHHHUM CBITOM Haol nuiaHeT. Bin ay:ke pisHomaniT-
HH, TOXK MONEePeLy Ha Bac yekae 6araTo HOBOIO Ta IiIKaBoOro.

Kosen naparpad niagpyuHnka CKJIa/1a€Thesl 3 KiJIbKOX 4YaCTHH — HYHKTIB.
LLi yacTuum noznadeni cumsosom M. 3BepHiTh yBary Ha Te, Mo B Miapyy-
HHKY PHCYHKH i Tabauui nponyMeposani LuppaMu 3 KPankow Miz HAMM.
[lndpu nisopyy Bia Kpankn BKasyioTh Ha HOMCP naparpada, a mpaBopyy —
Ha MOPSAKOBHIT HoMep pucynka un Tabmuii. Tak caMo nmosHavaloThest i
MOCHJIAHHST Ha ITYHKTH naparpadis.

Hanpuxiniti koxuoro naparpada € pvOpuka «3anam smaime Haiz2on106-
Hiwe», y SKiil BHOKpeMJeHo HaiBaskansimi aani. Kimoyosi ciiosa — tepmi-
HU, 3 AKMMH BH 03HAHOMWJIMCS HA YPOL, iepepaxoBani B pyOpulli «Biuibio
goAoditime yuMu NOHAMMAMU >,

106 OmiHKTH AKICTb 3aCBOECHHSI MaTepialy, CKOpucTaiiTeca 3aruTan-
HaMU i 3asnannamu pybpukn «latime 8i0nosidi na sanumannst, nosicHimo
caoio dymky». Hexaii Bac He TypOye CKAaAHiCTh 3aB/anb, N03HAYEHHX 3i-
poukoio. Byse i00pe, AK110 BH BIIOPACTEC i3 HUMH.

Ilo pobumu iz 3anumannamu 6 mexcmi, axi sudiieni max camo, ax ue
padox? Yacto BiALOBI/AL HA 1€ 3alIHTaHHA BU 3HAIETE B MOJAHOMY HUKYC
recri nigpyunmka. OaHax ve nocrimaiite! Orpumaiite 3a10BoJCHHA BijL ca-
MOCTiiTHOTrO MOUIYKY BiAIIOBiAI Ha LikaBe 3anuTtania. Ko B TekcTi HeMae
BiNOBI/, 1myKaiiTe Ti B JofaTKOBUX MaTepianax, y pyopuui «/isnaimecs
binvue»,

JlabopaTopHi I0CTI/IUKEeHHs Ta IPAKTHYHI poOOTH BMillleHO HANPUKiHI
niapyunuka B dodamrax 1i 2. l11o6 3ajioBosbHHTH Bainy noTpedy B norand-

JIeHHi 3Halb, IPONOHYEMO BaM Ha BHOIp KijbKa TeM uiA camocTiinol mijt-

rOTOBKH BUCTYIB i OBioMaenb v dodamiy 3 «Mini-npoexmu».

He sabysaiite 3arnsati B «biosoriuamnil TyMauHmii CJIOBHUK», 11O
noganuil y dodamuiy 4.

Ynraiite KHUKKM MPO TBAPUH, NEPersianTe J0KYMeHTalbHi (hijibMHu,
nykaiire Te, 1110 Bac 3alikaBuio, B Intepaeri (Moxere, 30Kkpema, 33€pHYTH-
cst /10 iHTepHeT-cTOPiHKM 3a ajpecoro: batrachos.com/school). Tam Bu 3ua-
iinere Garato HikaBoi it KopucHoi 1oxaTKoBOT iHdopMmartii 3 mpeamera.

Yenixis Bam y HaBuanHi!

Asmopu



® 1. MNouyHemo 3i 3BMYAWHOro crtaska... OnanyBanus 300a02ii —

HayKH, 110 BCeOIYHO BHBYAC TBAPHI, MU HPONOHYEMO PO3IIOYATH 3 PO3TJIA-
JIAHHS MaTioHKa Ha ghopaaui 1.

Yu € maxi cmasxu y eawiu micyesocmi? Hazeimo meapun, wo 30-
bpaxceni na mamonxy. Yu edanocs nazsamu ix ycix?

3anam’ataiite 110 MUTh, CBOT AYMKH ii emouii! Bu me srazaere npo Hux
HAIPUKIHIL HaBYaJbHOTO PoKy. My BrieBHeHi: Balli 3HAHHSI PO MeUIKaH-
1B [IbOTO YABHOIO CTaBKa ii iHWMX TBAPUH 3HAYHO POIMHUPATHCSA, | BH 110~
IJISIHETe HAa MAJIOHOK TTO-THITIOMY .

A 3apa3s npurajaiite Munya0piuni vpoku 6ionorii. Jlo axoi epynu scu-
BUX Op2aNIIMI6 HareHcams icmomu, 300paxceni na gopsaui 17

Bu manm’sitaeTe, 1mo xkusi opranizmu Haiol maaneTH HaJeKaTh 10 HapeTs
bakmepit, pociun, zpubie i meapun. BYb-aKkHil CTaBOK HACEASIOTH TIPe-
CTaBHUKHM BCiX nux rpyn. Hamansosani souu it va ¢hopaaui 1.

Io noednye maxux piznux icmom, Ax wyaixa, nasyx, OKyrv ma in-.

wux meapun, wo 3odpasiceni na popzayi 1? Yci ui icroru MaroTh crijabii
O3HAKH, BJAACTUBI /15 pisHUX npe/ictaBuukiB uapcersa Teapunu. Jo peyi, ni
O3HAKH XapakTepHi il /U151 JI0JMHH, KA TAKOK K BH/I HAJEXKHUTD JI0 YMCIa
TBAPHH.
¥ 2. CninbHi 03Haku BCix TBapuH. CyuacHa nayka rmpo xusi icrotu —
bionozia — BHOKpeMIIOE GiIbie OCHOBHUX IPYIl, Hi’K Ti YOTHPH, MO MU
HasBau. AJle 3apa3 JUIA BaC JIOCTATHLO HABYMTHCH PO3PI3HATH OaraToki-
THHHUX TBapuH, OaraTOKITHHHI POCaHHM, GaratokiTuHHi rpubu, a Takox
Gakrepii.
Ycim skuBuM ictoram HeoOXigHi moxkuBHI (opraniuni) pevyoBunn. 3a-

JIESKHO BiZl cOCOOY JKUBJIEHHS KUBUX iCTOT NOAIISIIOTH HA JBi IPYIN.

§ 1. X7o Taki TBapuHu?
- —

Aemompoghu cTBOPIOKOTH 1 peuoBUHM cami. ABTOTPOGhaMI € POC/miin
i1 gesiki Gakrepii. Pocamiam norpiOni MinepaJibHi peqoBHHN, AKi BOHM 3a-
3BUYAil OTPUMYIOTH Y PO3UHHEHOMY BUIVISULL 3 IPYHTY ab0 BOJM, Ta CBITJIO.

Biabiicrs GakTepiil, rpubu it TBapunn — 2emepompodu. Boun otpu-
MYIOTDb 1I0KMBHI pevoBHHN i3 cepeosuina. bakrepii Ta rpibu BCMOKTYIOTH
PO3YMHEHI PEYOBHHM uYepe3d MOBEPXHIO Tijla, a TBAPMHU MOIVIHHAIOTH TKY
OKPEMHUMM IMATOYKAMH.

106 BiApI3HATH NPEACTABHUKIB HA3BAHUX YOTHPLOX TPYIl, NOTPidHa
e ojna oznaka. Bi 3Haerte, mo pocaniu, rpuby i TBAPHHH CKIAIAI0THCS
3 Kaimun, ki MicTATb KaiTHHI gapa. Adpo — ue BiAoKpem/iena 1eHTpaib-
HA YacTHHA KJIITHHM, gKa Kepye ii sxurrepignnnictio. Kmitunn pocius,
rpubiB i TBAPUH € ZOCHTL BETHKMMM i MaioTh siapa. Kuirnuu Gakrepiit —
ApidHimi i ¥ HUX BIICYTHE s/1PO.

Posrusinbre mabauuio 1.1 1 pucynox 1.1 i NOpiBHSANTE O3HAKH KHBHX
opratizmis. Yu docmamnvo exazanux oznax, wob ciopiznumu meapun
6i0 npedcmasHuxie iHuux yapcme?

Tabauus 1.1
O3Haky )KHBHX OpPraHiamis
Xuei opradiamn Oanakm
KJITHHH MaIOTh S/[pa; TeTepoTpohM; JKNBAATHCS 1IMa-
Teapunn & e
TOYKAMM TKi
Toué KAITHHH MaioTh SIIPa; reTepoTpodu; KUBAATHCS PO3-
nou
P YMHEHUMH PEYOBHHAMH
KJITHHN MaioTh 5/1pa; aBTOTPO(H; KUBJIATHCS PO3UM-
Pocimnu )
HEHHMH pe4oBHHaMH
B i KJAITHHH HEe MaloTh sijiep; asrotpodu abo rerepotpodu;
L JKUBJIATHCA PO3YHHCHUMH PEYOBHHAMH

Puc. 1.1. lna pocnwd (a) i rpubis (6) BnacTuei po3ranyxeHi Tina. TeapuHu (8)
NOCTIMHO PYXaloThCs, TOMY TXHi Tina 3AebinbLWoro KOMNakTHi.
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YHacnizok Toro, mo TBAPUHU KK B-
JISATHCA MIMATOYKaMHM ki, GiibIIiCTD i3
HUX € PYXJUBHMHI. AJKe 1KY, SKY MOXK-
Ha BAKHBATH TakuM criocobom, Tpeda
CTIOYATKY 3HAMTH, a 4acTto e i yuo-
mosatu! Tomy tBapuuu 3ae6iibinoro
MalOTh [IPUCTOCOBAHE /IO PYXY, HE JIyKe
posranyxene Tino (puc. 1.1), ¢opma
AKOro BIiAIIOBIJIa€ XapakTepHoMmy Cro-
co0y IXHBOTO PYXY.
® 3.YciTBapuHu — poandi. Bu sna-

€Te, 110 cepejLTio/ie HYBaIOTh «KPOBHi»

poanyi (Ti, XTO NOXOAHTD BiJl CIIALHNX
npeakis). /locuTh 4aCcTO BOHHU € CXOKH-
MU O/IHE Ha OJIHOT'O, MAIOTh MEBHi CHijh-
ni pojiunni pucn. Ak ne He AMBHO, ane
TBAPUHH — TaKOK <«KPOBHI» POJIHYI.
Yci cyvacHi GaraTOKJAiTHHHI TBapHUHn
HOXOMATL Bi/l CHIJIBHUX TPEJKIB, AKi

KOJIMCh ONaHyBaaH TBAPHHHHI criocid
AUBJCHHA. List cnopianenicrs i € ocnon-
HOIO IIPHYMHOIO TXHBOT TOIOHOCTI.
TBapuun — Haityucaenima rpyna
xuBux ictor. KisbkicTs iXHiX BULiB ne-
peBuiLy€e Miabiton (puc. 1.2)!
¥ 4. Onsavoro BusydaTy TBapuH? [aseaemo nepeik gesikinx npod/iem,
JUIS BUPIMIeHHs SIKUX MOTPIOHI 300J10r 9 Hi 3HAHHSI.
o Sk 3pobuti 3emiio HaAiiHOI0 JIOMIBKOK JIJIsT HAILOrO BHLY 1 JUid
iHIIHUX BUAIB JKHUBUX icTOT? -

Puc. 1.2. HucenbHICTb BIooMMX
Hayui BUAis NpeaCcTaBHUKIB
PI3HUX FPYyN XUBWUX OpraHiamis

+ Sk 3axucTuTH JH0JIHHY BiJ XBUDO(). AKI CIIPHYHHAIOTH abo NOHIMpIa-

10Th TBAPHHN?

o SIK 3a/10BOJALHUTH NTOTPeOY JTIOJMHKA B CMauHii | KOpUCHIH TKi7?

« dxzabesneunTty sanmuJaeHHs KBITOK i BUCOKI BposKai 0BoYiB i hpyKTiB?

e SlK 3aXMCTHTH 110CIBH BiJl iHITNX BUIiB AKMBHX OpraHismiB (Tak 3Ba-

HUMX HIKIIHUKIB), SIKi MOXKYTDb 3aIMITMTH Jl0/ieit 6e3 ypoxaio?

+ Sk 3ano6irTH 3iTKHEHHIO JiTaKiB i3 nTaxamu?

Takux sanuranb MoxkHa noctasuti 6ea3niv. O/iHak He TUIbKH HPaKTHYHI
MoTpedH NiAMTOBXYIOTH PO3BUTOK 30010111, TBapuuu — nauri AMBHI pojndi,
a/Ke Jo/Mna AK 6ioJ0riuHuii BI/L TAKOJK HAJIEKHTD 0 HaperBa TBapumm.

CriJIKyBaHHs 3 IOMALIHIMM i AMKUME TBAPUHAMM HA/IA€ Cy4acHiH Jiio-
JUIMHI CHJIH, POOHUTH 11 KUTTS 3MicTOBHIMMM, Oinbin emoniiinum. /laBaiite
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§ 1. X7o raki TBapunn?

CIpobYEMO 3PO3YMITH IIMX JIaBHIX POAMYIB, 3 SIKUMH MH MOLJISIEMO HANLY
miaHery — 3emiio!

3oonoris — Hayka, LWo BcebiuHo BUBYAE TBapuH. TBapuHun — Le reTepoTpodHi
opraHiamu, Ki NOrMUHAIOTb iKY OKPEMWUMM LUMATOHKaMK. KniTMHKM TBAPWH, KPIM
iHLIKX Opraden, MarTb KNiTKMHHI aapa. HWHI BigoMo NoHan MinbnoH Buais Tea-
PUH. BUBYEHHS TBAPWH € KOPUCHUM ANA NOAEN, POBUTb IXHE XUTTSH LIKABILLAM.

3oon0ria; TBAPUHU,; ABTOTPOMN, reTepoTPOhH; KRITUHA, KNITUHHE 54D0.

1. Yum TBApWHU BIAPI3HAIOTECA BiA NPEACTABHUKIB IHLIKMX rpyn XXWBUX opra-
Hiamis?

2. %k noB's3aHi CNocid XMBNEHHA TBAPWH i IXHA PYXNMBICTL?

3. Yomy Tina pocnuH i rpubis 3a3BuYal po3ranyxeti, a TBapuH — Hi?

4. ¥k BUBYEHHS 300M0rii MOXE BMIMHYTY HA BALLe XUTTA?

5*. YoMy came TBapuHW — HAMYMCNEHHILWI 3a KiNbKicTO BNAIB?

B 5. 3 icTopil 300n0rii. 30010ri4Hi 3HAHHA HANexXarTb A0 HAWAABHILLIMX
3HaHb NIOAWHW, BruuBaHHA HAWWX NPEOKIB 3anexano Bif, iXHbOl 34aTHOCTI
PO3PI3HATK TBAPWH, YHUKaTn Hebeanek i 3n00yBaTu cobi ixy. Tomy B nioaen
Ta iXHix AiTen icHye BpoxeHa 3auikaBneHicTb TBapuHamu. Mucnusui Bus4anu
noBeaiHKY cBOEI 3006myi, pubanku nomivany ocobnmeocTti noseniHku punb,
CKOTapi 3anpoBaaxkyBsany 3acobu yTprMaHHe, PO3MHOXEHHA N BUKOPUCTaHHA
CBINCbKWNX TBAPWH.

3 4acoM HaKONUYEeHi 3HAHHA 3YMORUNK NOARY Hayku. CnodaTtky e Byno
NPoCTO 30MpaHHA LUiKaBuUX | KOPUCHUX BIAOMOCTen Npo TBapuH. MNMi3Hiwe 300-
noris noyana BMBYaTU 3aKOHOMIPHOCTI, WO NPOABNAIOTLCA B PISHOMAHITHOCTI
TBAPWUH, a TakoX NpuyuHU ocobnmuseocTen pidHux rpyr. Nepea, WEe HayKowo
nocTanu Hogi, BinbLl CknaaHi NUTaHHa. Ak CNopiaHeHi Cy4acHi rpynu TBapuH?
YoMy BOHU € CaMe Takumu, AKMMU MU ix Ba4umo? Aki 3B'A3KK NITPUMYIOTH
iXHE iICHYBaHHSA B NpUpoAi? Ak 3axmucTuTh BPasnmsi BUAW TBApUH Y Cy4acHOMY
CBITI, WO CTPIMKO 3MIHIOETLCA?

Cy4acHi 300/10rv BUKOPUCTOBYIOTb Y CBOIW po6OoTi MeToam Garatbox Hayk,
cepen AKux XiMia, ¢isuka, maremaTtuka, reorpadia Towo. Yacom 300n0ri4Hi
AOoCAiAKeHHs NoTpedyloTh A0CUTE CKNaAHUX TEXHIYHUX NPUCTPOIB. 300N0rv
BCbOr0 CBITY NMPauUlTb Y TICHI B3aemMoaii. Pesynbraty ixHix AoCnioxXeHb
ONPUNIDAHIOIDTLCH B HAYKOBKWX XYypHanax, daxisui pisHUX KpaiH CninkyoTbLes
Ha HAaYKOBUX KOHDEepeHLIiax.

YyeHi-300n0rv npauoTe i B Ykpaini. ¥ Kuesi gie IHcTuTyT 3o0onorii Hauio-
HanbHOI akageMmii Hayk YKpaiHu, Wwo HOCUTL imM's BiZOMOro 3oo/10ra 1a paxisus
3 BUBYEHHS eBoNtoLUji IBaHa IsaHoBwnYa LLmansraysera (1884—1963). UenTtpamu
PO3BUTKY 300N0rii € KNacuyHi yHisepcuteTn Kuesa, Xapkoea, Sibsosa, [Hinpo-
netposcbka, Opecu Ta iH. PaxiBui-30010rv NPayioioTh Y HAYKOBO-A0CNI QHUX
IHCTUTYTax i 3anoBiAHMKAX. YpeLTi-peLwT, 300M0riK0 BUBHAIOTb Y LWKONi — came
ue i 8n i1 poburte, KoAW NpaueTe 3 UMM NIAPYYHUKOM.




Bervn

HEMO» OPraHiam TBapUHM

® 1. Oprasiamu, opraiu, CUCTEMM OPraHiB. Yci TBapuiu, AKNX MU
poO3TIAAAAM Ha (opsaui 1, — KUBI opzanizmu, TOGTO OKPeMi KHBI iCTOTH.
VY camoMy CJIOBi opzaniam € 1ijIKa3Ka, 110 JIONOMO3Ke 3PO3YMiTH HOTO 3Ha-
YeHHsl, — 11e OCh OpraHizoBaHe, HaJarojuKeHe. Y ci opraHisMn BUKOHYIOTb
TaKi KUTTEBI QyHKUiT: KUBAATHCHA, POCTYThb, PO3BHBAIOTLCA, PEATYIOTH Ha
AMiHM HABKOMMUIHLOIO CEPeIoBMILA, 3AJTHINAIOTL HAIaAKiB, YHHKAOTh
Hebe3nex.

Sx opeanizmu suxonyroms ycummesi Gynxyii? 3aBIAKH CBOIM OKpe-

MHM 4HYaCTHHaM — OpraHaM. Opaan — 11e YacTHHa Tija, 1o HpHucTOCOBA-

Ha JUIS BMKOHaHHs neBHMX (yukuiil. [Ipukmazom Moxke OyTH Ball sA3HK
(puc. 2.1). CBoi PpynKilii A3MK BUKOHYE V B3AEMOIIT 3 IHIIMMH OprafmaMy —
aybamn, rybamit Tommo. [los'asani sa cBoiMH (PYHKILISIMU OPraHH YTBOPIOIOT
cucmemy opeanig. Tak, SIBUK BXO/HMTh [0 CKJI/Ly TPaBHOI CHCTEMH, & B /IO~
JIMHH, KPiM TOTO, Ti/{ 4aC MOBJIEHHSI [IPAILIOE PA30M i3 OpraHaMu JnXaH .

Puc. 2.1. NioanHa BUKOPWUCTOBYE A3MK Nif Hac Xap4yBaHHs Ta MOBNEHHSA (a);
BYX JIOCNIAXYE AZMKOM HABKONMLIHI NpeaMeTH (6); xaba xanae A31kom 3p006u4 (B)

® 2. «KOHCTPYIOBaHHS» OPraHiamy TBapUHU. Y MOBH BCepe/HHI opra-

HI3MY 3aBAK/IM BiAPI3HAIOTHCS BiZl 30BHilIHIX. TIJIO JIOANHN OTOUCHE CYXUM
MPOXOJIOAHUM TOBITPAM, a 11 BHYTPIIIHI KIITHHH poaramoBati y BOJIOromy
it reriomy cepeaosuiti. Tomy Tiio Oyab-AKoro opraniamy BiZloKpem.ieHe
BiA AOBKiUIS noxpueamu (puc. 2.2), nanpukiazn, mkipoio. Came nokpm-
BH JIOMOMAraioTh MiITPHMYBATH CTAJiCTh
BHYMPIUNBL020 CepedosuUIa.

Koskiomy opraHiamy 1OTpiOHO KHBH-
THCA. SIK BU 3Ha€Te, TBAPUHH [OTVIHHAIOTD
Ky wmmaroukamu. [lis 3axornyeHHst UK
BOHM 3a3BUYail MalOTh POT, a Ui 11 nepe-
TPABAIOBANHA Ta 3aCBOEHHS — ILIYHOK,
KUK BHUK TONo. Heneperpassieni peir-
KK ki 1OTPiGHO BUBOJAMTH 3 OpraHiamy.

Tino [ToxpusH

Puc. 2.2. Tino YMOBHOI TBAPWHK
Ta Moro NOKpUBMK

8
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§ 2. « KoHCTPYIOEMO» OPratiaM TBapHiiH

Y 1esaKux TBapuH BOHW BUBOASATHCS Yepes
poTt, ajie B OiIBIOCTI — Yepes aHa LUl
otsip. Ili opraun € yacTHHaAMU MPasHoOi
cucmemu (puc. 2.3).

1106 3HaxoANTH 1KY, TBAPHHH 3a3BU-
qaii mepecyBalOTbHCH 3a JIOMOMOTOI0 KiH-
IIBOK, IJIABIIB Ta iHIIUX Ope2awie pyxy
(puc. 2.4). Manopyxomi TBapuHU MaiOTh
PYXJIMBI OpraHW, HANPUKJIAJA, 100 yTBO-
PIOBATH MOTIK BOJM, AKHII IIPUHECE TM TKY.
byan-sKki pyx# oprasis i BCbOro tijia TBa-
pHH BiA0YBaIOTHCA BHACIIOK CKOPOYCHH A
M’azie. M'sa3am norpibua onopa: ckeser,
yepenanika, MpyiKHi HOKPUBH, BHYTPIIIHI
oprann. M's3u Ta ix onopa B Tijli TBapHH
VTBOPIOIOTH  ONOPHO-PYX08Y Ccucmemy
(puc. 2.4).

Jlna nepepobJicHis MOKHBHUX Peyo-
BuH 1orpiben kucerb. [IpiOni TBapuiu
[MOFJTHHAIOTH HOTO BCIEIO MOBEPXHEK TiJa,
BCJMKI — MalOTh Opraii QuXaabHoi cuc-
memu (cucmemu 2azo0ominy): 310pa, Je-
redi rouwo (puc. 2.5).

[Ipyn nepepobaeHHi ki yTBOPIOIOTH-
cst Bixomm (3aitBi npoayvkTH 0OMiHy pe-
youH). Byraexkuceanil ras i jgeaxi iHuii
CIOJIYKH MOXKYTbh BM/UJIATHCA Yepe3 op-
ranu jamxandsg. OaHak OlibimicTh BiXo-
JIiB BUBOIAUTDHCS ClCHiaIbHUMH OpraHaMy
(HanpukJIaa, HUPKaMK), SAKi BXOAATH /10
cKIa1y eudiivnoi cucmemu (puc. 2.5).

I{o nos’azye mine codoro piami cuc-
memu opzanie? 3a nepeMilleHHs peyo-
BAH MiA pisHMMKM Opranamu Bianosigac
mpancnopmua cucmema (puc. 2.6). lle
CHCTCMA IOPOKHUH, AKHUMH Teue TpaH-
CTIOpPTHA piAMHA; 11 MOKe pyXarH 0coban-
BUIA opran — ceprie.

Hx opeaniam meapun <CRIAKYeMbea»
32 nasxoauwnin cepedosumen? 11106
3HAXOAMTH 1KYy abo BiYyBaTH 3arposy,

O[)l'&llll[ TpaBJIeHHS

\ Port

AHannHuit
OTBIp

Puc. 2.3. TpasHa cuctema yMOBHOI
TBapPWHW

Oprann
PyXYy

M’a3n
Puc. 2.4. OnopHO-pyxoBa
cucTemMa YMOBHOI TBAPWHK
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Puc. 2.5. lvxanbHa Ta BuginbHa
CUCTEMM YMOBHOI TBAPHUHK

Cepue TpancnoptHa cucTeMa

Puc. 2.6. TpaHcnopTHa cucrema
YMOBHOI TBAPWHUA
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Hepuvosa cnerema Opranu 4yTTs

Puc. 2.7. Oprauw 4yTTs Ta HepBOBa
cUCTEMA YMOBHOI TBAPUHN

3as1031 BHYTPIHLOT cexperii Ta opraiu
IMYHHOT CHCTCMH

Puc. 2.8. EHAOKPUHHA /A IMyHHA
CUCTEMU YMOBHOI TBAPUHU

CraTena 3a/103a

Puc. 2.9. PenpoaykTueHa cuctema
YMOBHOI TBAPUHWU

notpibui opeanu wymms. 1le opraim
JIOTHKY, 30Dy, HIOXY TOIO (puc. 2.7).
AGH JisiTH BIANOBIAHO A0 0OCTaBHH,
HeoOXizHo po3mndpoByBaTH iX CHT-
HAJHN il Y3ro/UKYBaTH 3 HIUMH podoTy
inmmx opranis. e ¢yuxuis nepso-
6oi cucmemu (puc. 2.7). YcBijlom-
JIeHHsl BaMU ILOIO TEKCTY TaKOXK €
HPHKIaZ0M POOOTH 1€l cHCTeMN,

Pa3oM i3 HEPBOBOIO 1PAIIOE €=
doxpunna cucmema (puc. 2.8), sika
kepye OiJibln TPHBATMMM peaitis-
My opradizmy. J1o ii ckaany BXOAATD
3a103u GUYMPIWHBLOI Cexpeuil, [k
BH/LIJISIIOTE Y BHYTPIIIIHE CepPe/loBULLE
OpraHiaMy peHOBHHH, 110 BIIUBAIOTH
Ha po6oTy pisHUX opraHiB. A 3aXHCT
Oprafiamy Bijl 4yKOPIZIHNX BILIHBIB
(Hanmpuksiaz, iHbexniitnux xBOpoH)
zabesneuye iMynna (3axucHa) cuc-
mema (puc.2.8).

ko010 6 gockoHaz0i0 He Oy1a 0co-
OuHa, KOJAUCH 1T JKUTTA 3aKiHYNTBCA.
Tomy HaiiBaKAMBINIO0 OCOOINBICTIO
BCiX AKMBHX iCTOT € IXH#A 3/aTHICTDH
0 PO3MHOMKCHHsA, AKY 3alesnedye
penpodyxmuena cucmema (penpo-
dykuis — ue siaTBopenns) (puc. 2.9).
Teapuiu MaloTh cmameei 3an03u,
AKI 3aBAAKH 11POTOKaM noeAHadi i3
SOBHINIHIM CEPEOBHIICM.

Yu odnaxoso nobydosani it NOEOHANi CUCMEMU OpP2ani6 Y PIsHUX
meapun? Hi. Pizni rBapuny BiAPI3HAIOTLCA 32 nAAHOM byooeu, ToOTO Xa-
PAKTEPOM POSTALIYBAIH Ta 38" A3KY IXHIX Opraiis. TunM 1ikasinie 3Haxo/H-
1 oAiOHi 03HAKK B Oy10Bi HECXOKHX TBApHH!

[ KoxeH opraHiam BUKOHYE OCHOBHI XUTTEBI DYHKUIT — XNBNEHHA, PICT, PO3BU-
TOK, PO3MHOXEHHS!, 3aXM1CT BiA Hebeanek, BiAnosiaae Ha 3MiHW cepenosuLa.
BaratokNiTUHHI OpraHi3Mmn CKNaaaloTLCA 3 OPraHis, fki BUKOHYIOTb nesBHi PyHK-
uii. Mos'a3aHi 3a cBOIMU PYHKUISMU OPraHi yTBOPIOTL CUCTEMNI Opraxis.

" OpraHiam; QyHKUIl OpraHiamy i OpraHis; opraH; cuncrema opraHis.

§ 2. « Konerpyoemos opraiisam TBapuim

. 1. H3KMK NOOWMHI — KOPOTKUEA | M'A3UCTUIA; A3UK 3MIT — O0BracTuili po3aBoe-

HWIA; A3UK Xabu NPUKPINNEHWIA Y POTOBIA NOPOXHWUHI NepeaHiM KiHLIEM. HKi
NPUYKUHM TaKUX BiAMIHHOCTEN?

2. HasBiTb OCHOBHI CUCTEMU OpraHis TBAPUHHOIO opraHiamy. Aki opraxHu
MOAWHW, WO HaNexarb 10 Ha3BaHWX CUCTEM, BaM Bifomi?

3. Yomy pyxnuBi opraniamu 3a3enyain MalTb Kpalle poO3BUHEHI OpraHn 4yTTa
Ta HEPBOBY CUCTEMY, HIX Ti, LLO NPUKPINNEHi HA OAHOMY MicLI?

4*. Yomy gesiki TBApUHU HE MatOTb YCiX Ha3BaHUX y naparpacdi cuctem opraHis?

m 3. MNMoHaTtTs Npo cucTtemy. Cnoso cucTema B nepeknani 3 rpeubkoi
o3Hauae «06'enHaHHa», TOOTO WOCL, YTBOPEHEe 3 YyacTUH. Hanpwknan, no
cKnany OrnopHO-PYXOBOT CUCTEMU NIOAUHU BXOAATL ckenet i M'aau. |i npu-
3HAYEeHHA — NIATPUMYBaTK (hOpPMY Ta NONOXEHHS Tina i 3abeanedyBaTti NOro
pyxu. Yut MOXYTb Ui DYHKLT BUKOHYBaTK OKpeMi kicTk abo m'a3un? BeaymoeHo,
Hi. AKe Ans Toro wo® BOHW MOIMY 3NaropkKeH0 NpawioBaTn, KiCTKK i1 M’a3n
MaIOThb BYTU NEBHUM YUHOM NOB'A3aHI B EAMHE Line.

Omxe, cucTemMa — Ue BNOPSAKOBAHE Ljine, Wo CKNafaeTbCs 3 HaCTUH, sKi
nos’'azaxi Mix coboto.

Byab-siki Tina AOBKONa Hac, | HaBiTk YCECBIT, Takox e cuctemamm. Cuctemoro
€ i HaLWi ysaBneHHa Npo npupoay. [o pedi, Haykosy knacudikauio BUAIB YacTo
Ha31BaKTb CUMCTEMOIO OPrariamis. ONMCYIDYU AKYCb NPUPOOHY CUCTEMY, MU
MOXEMO CKNACTU CUCTEMY MaTEMATUYHUX DIBHAHL — il MATEMATWUYHY MOAENb.

[asHbOrpeubLKuii yseHnin Apicrotens (puc. 2. 10) 3a3navas: yine binbuie sin
cymu croix yactud. LLLo RiH Mar Ha yBa3zi? MoxHa BUOKPEMWUTI ABI rPynNu 03HaK
cuctemu. OAHi 3 HUX € CYMOIO O3HaK YCIX HACTUH CUCTEMW. [HLLIT BUHUKAIOTHL NULLEe
B LiNICHI CUCTEeMI BHACNIA0K B3aEMHOrQ 3B'A3KY ii YacTKH. Came HaaBHICTb TaKUX
BNacTMBOCTEN JAE NiACcTaBy Po3rsaati cuctTemy sik eguHe uine. Hanpuknag,
HEPBOBA CUCTEMA € CYMOIO HEPBOBUX KNITUH. KiNbKiCTb NOXUBHUX PEYOBUH, AKI
noTpiGHI ans Hel, € cymoto noTpeb ycix knituH y i cknaai. lNMpoTte MoXuBicTs kepy-
BaTW OpraHiaMom, popMyBaTY NCUXIKY, 8 CTOCOBHO MIOAVIHN — | CBIAOMICTb, iCHYE
NWLLE B HEPBOBI CUCTEMI SK EAMHOMY LINOMY K
BiACYTHS HA PiBHI OKPEMUX KAITUH.

Bionorisa 3aranom, i 30010ria 8K i1 YacTuHa,
BUBYAIOTHL CKNagHi npupoaHi cuctemu. o6
3pPO3YMITU 3aKOHOMIPHOCTI iX ICHYBAHHS, Y4eHi
PO3MANAI0TL HE NULe ByA0BY LIMX CUCTEM, a i ic-
TOPIIO IX BAHWKHEHHA Ta 3B A3KW 13 CEPeOBULLEM.

o pedi, ApicToTensi MoxHa ssaxartu «6arTb-
KOM» 300N0rii — BiH nepwwm 3po6ue cnpoby
CUCTEMHO BMKNACTW 3HAHHA NPO TBAPWH.
Y ceoiit poboTi «[po 4YacTUHW TBAPWUH» YHEHWIA
onucas aeski ocobnmeocCTi ixHeOi Byaoeun, npu-
CTOCOBAHOCTI A0 CepefoBULLa iICHYBaHHA Ta
XUTTEAIANLHOCTI. Y Uil xe npaui po3pobneHa
nepla B icTopii knacuoikauis TBapuH.

Puc. 2.10. ApictoTens
(384-322 pp. Ao H. €.)
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® 1. Pisni OyaoBswm opraniamy. Dararo ckaajnnx cucrem € Garatopis-
HesuMu. PosrisiHeMo J1ento fanekuii Biji 300J10rii npukia.

/le 6u wcuseme? Bawa Bianosiab Ha 1e 3anUTanHA 3ajexKaTnme Bia i
pisHs. Mok/auBO, BU HasBeTe JlepskaBy, a MOKJIMBO, — paiton. Piu y Tim, mo
JlepkaBa nojisiena Ha o0sacti, Ti — Ha paifoHH, 110 CKIAIAI0THCA i3 3eMeb
OKpeMHX xpurud..t Tox 6aunmo kiibka pienie opeanizauii. 11i pisui Busna-

. "'J‘fi'i =

MU JIKOOH, aJie 6'1]"-'1']'0[)] BIIEDBOCTI MOIKIIA
Gy10 6 HAaBUMTHCA §i CIIOCTEPIraloum 3a Kiu-
BUMH OpPraHizmMamit,

Iloepuemock 10 3o00morii. A3uk mﬁa-
KM (puc. 3.1) Ma€ CKJIAAHY CTPYKTYPY, TOO-
TO € oprall'taomuom CHCTEMOIO. Jlo iioro
CKJIaZly BXOISAThH M A3 i CMAKOBi COCOUKH,
110 1100V0BaHI PI3HUMI THIIAMH MKAHUN.
Tranunu TBapHH, y CBOIO Hepry, CKiaja-
10ThCA 3 KATMUH | MINCKHMUHHOIpeHo8UHU
(cepej1oBHIIA, SIKE YTBOPIOIOTL CaMi KJIiTH-
ui ). Hoei kaiTHHI yTBOPIOIOTHCS 3aB/UTKH
PO3MHOKEHHIO (TO/ITY ) ICHYIOUMX KJAITHI.

PiBui Oy/10BM TBapHHHOrO OpraHizmy
Bi/IIOBI1al0Th piBHSIM Y OVAOBI pocauH,

| ‘Cmyracy TO0TO: Opeaniam — cucmemu opzamie —
M'A3u (m'g308a i Pe p.
TKaHuHa) OKpeMi op2anu — mKauunu — KJIIMUHU.

L . Py g
iR ) Tu MOJNCHA "p"‘)"f“”“fm“_ «620py >
COCOMOK abo <énu3» ueu nepeix pisnie dydosu?

3sHuaiino. 3rajaiite: opratizsmMm € JacTH-

EniTenii HaMH 1ONYJsii, a 10 CKJIay KJiTHH BXO-
ﬂ(enﬁeﬂf&nbﬁa JATH OPrate/in.,

T:j;‘g::f B 2. TkaHuHu TBApUH. [CiiTunm teapun

“‘Kmmm PiI3HOMAHITHII, HIK KAITHHN iHIIAX TPYTI

(HepBosa opranisamis. Ilpore ix moxHa 3rpymysarty

cham-ma) B HOTHPH Tpynu (puc. 3.1, 3.2). Knituun

— Criony4Ha : ; : -

s enimeniarbHUx mKaHur 1ABHO TIPUIS

” raloTh O/Ha /10 OAHOI, VT - .

& L isiioon 10Th OAHA J0 OAHOI, YTBOPIOIOYM HIapH.

(HepsoBa I[i mapu yTBOPIOIOTH NOKPHBH TBApHH i

TKaHuHa) BUCTHJIAIOTH IXHI BHYTPINIHI HOPOMKHMHH,

Puc. 3. 1. Aauk cobaku sik npuknan
BaraTopisHeBoi oprauizauii

12 :
s &

3a0e31eyyioTh 3aXMCT OpraHiamy i o6Min
PEYOBHH.

§ 3. Trkanyum i KaiTunm

[TokpuBHHii Hepuosa TRatma
ernireiii Y, Hepsosi
' A\ it P

Tpasnnii

Enivesiarii  apiteniii

Penpouaykrusha
TKaHHa

/
M szoBI
FICa il

[Mocmyrosaunit  Inaaenbkuii
Ms3 M'A3

Puc. 3.2. YoTvpw OCHOBHI rpynv TKaHWH TBapWH ( Ha npurknani xabm).
[0 KoXHOI rpyny MOoXe Hanexatu baraTo piaHux TKaHuH.

Cuonvuna
TKAHHHA

Cepuesnii
M'H3

Kaitunmn mxanun enympiunovozo cepedosuuya 3a3puiaii posrainionai
B /00pe po3BHHEHIH MDKKJAITHHHIN pedoBHHl. [lo uMX TKaHWH HajieKaTh
KicTKa, XpslIL, CHOJAyYHa TKaHWHA it HaBiTh KpoB. Bouu 3abesieuyioTh onopy
it 3aXMCT TiJ1a, TPAHCTIOPTYBAHHS PCYOBHIH, JKUBJIEHHS THITHUX TKAHHH TOIILO.

M’azoei mkanunu 3abe3nedyiorb pyxu. Bonmn ckaajaiorbes 3 BUTAL-
HYTHX KJITHH, 10 3/1aTHI 3MEHLIYBATH JIOBKHHY — CKOpouyBaTucst. CKo-
POYEHHAM M'A3IB KCPYIOTh KJAITHHH HEpB060i MKAHUHU, SIKA € OCHOBOK
HEPBOBOT CHCTEMM Ta BXOAMTD /IO CKJIA/ly OPTaHiB Yy TTsl. 3aBAAKH BUTATHY-
THUM BiZ[POCTKAM HEPBOBI KJIITHHH MOEAHYIOTHCA 0/1Ha 3 O/IHOIO 1 B MEPEXI.

Axi epynu mxanun sxodsams do cxaady azuxka? Yci yornpu. OcHoBoio
A3uKa € M'a3u. 30BHI AZMK YKPUTHIL eniteianbioo Tkanunow. Kepyors
iioro pyxamu ta OepyTh yyacTb y PO3pi3HEHHI CMaKiB K/IITUHM HEPBOBOI
tkanuH. [ToKMBHI pEHOBHHH /LIS TKAHUH S3MKa [10CTaYa€ KPOB, a CIoJIyy-
Ha TKaHUHa MOCHYE BCI Ll TKAHUHHW B €/IMHAH OpraH.

B 3. Knitunn TBapmH. KiiTHHa TaKOXK € CKJIAAHOI CUCTEMOIO, 110 T10-
Gynosana 3 pisnux 3a cBoimu dyukuisimn vactun. [puranaiite pyHkuii
GaraToKJIITHHHOrO OpraHiamy (due. § 2): OKpeMi CKJIaloBi TBAPHHHHX KJi-
THH BUKOHYIOTH T0iOHI by HKLiT. BoHu 0OMeKYIOTh KA THHY, 3a0e311e4y10Th
pvx, 0OMiH pevosuH Tomo. KiituraM TBapuH 10TpidHMI LocKOHAIHIT arta-
par kepyBanns ixuiM kutTaM. Lo Gyikiio, sk i B pocanuirpubis (dus. § 1),
BUKOHYE A0PO KAiMuHu.
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Puc. 3.3. Cxema Byn0BW TBAPUHHOT KNITUHW

Yum meapunna kaimuna siopiznsemocs 6id pocaunnoi? SIk Bam Bigo-
MO, TBapHHH — reteporpodi. Bonn e MOKYTH BUKOPUCTATH CBITJIO JU1s1
BHPOOIEHHST TOTPIGHUX TM HOKUBHHUX peuoBuH. lle nor’sizano 3 Tim, o,
Ha BI/IMIHY Bi/I POCJIMH, ¥ KJIITHHAX TBapHI HEMa€ XJI0poniacTis (puc. 3.3),
a TAKOXK TBEP/IMX KJIITHHHUX 0DOJIOHOK, SIKi MAIOTh POCAUHH i rpubu. 3a-
BASKH LBOMY KITITHHM TBAPHH MOXKYTb 3MiHIOBaTH CBOIO (hopmy.

Bopyxuimo sauxom. Sxi kaimunu amimoeanu npu ybomy ce0io gop-
my? Dopma kaitun TBapuH 3aebijbmoro okpyria. Burarnyra gopma
M’A30BHX KJITHH € HACIIKOM iX 0co0amBOiT (hyHKILIT — CKOpOYenHd, 110 3a-
Oesneuye pvxu. BUkIoUeHHSM i3 1bOrO NpaBuia € HePBOBI KJAITHHH, 1O
MAlOTh BHPOCTH, 3aBAAKN AKHM Ii KAITHHH YTBOPIOIOTH MEPEKi.

Bu Mokere ysiBUTH, 1110 KOKeH i3 Bac, yci inmi BigoMi Bam Gararoki-
THHHI TBADUHN € HAHCKJIQ/UIILIMME NOEHAHHAMHI 6arathboX TKAHHH, KOTPI
yTBOpeHi 6e3/1iu4I0 OKPeMUX KMBUX CHCTEM — KJHTHH?

B ’Kveanpupopa e 6araTopieHeeolo 3a cBo€i0 6yn0BOI0. HUX4e 3a OpraHiameHuii
PiBEHb 3HAXOAATLCS PIBHI CUCTEM OPraHiB, OKPeMUX OPraHis, TKAHUH, KNITUH
TOWO. TKaHWMHK TBAPUH YTBOPEHI PO3TALLOBAHUMU NOPYY NOAIGHUMU KNITUHAMMI
1 pevoBUHAMM, AKI Li KNITUHW BUAINAKOTL HaBkono cebe.

2 Pisni 6yA0BY XNBUX CUCTEM; TKAHNHI, KNITUHW; eniTeniansHi, M 'A308i, HepPBOBI
TK@HNHW, TKAHUHK BHYTPILUHBOIrO CepenoBuLLa; Sapo KnituHa.

§ 3. T'kaHuHH i KJiTHHH

e e ———

B 1 Hasepits npuknany sinommx Bam GaraTopisHeBMX cUCTEM. K BU BBAXaETe,
YoMy BOHM noByaoBaHi came Tak?

2. KniTuHu eniTeniio WinsHO NPUTUCHYTI 0AHa A0 OAHOI; M'S308Bi KIITUHK BW-

TAMHYTI B TAXI; HEPBOBI KNITUMHU MAKOT BUTAMHYTI BUPOCTW; KNITUHW TKAHWUH
BHYTPILWHBOIO CepeaoBMLLa PO3KMAAHI B MIKKNITUHHINA pevyoBuHi. FIK Wi
0COBNMBOCTI KNITKUH NOB'A3aHI 3 QYHKUISMW TKAHWH, A0 CKNALY AKUX BOHK
BXOOATL?
Y TB2PVIH BIAOMO HOTUPKW OCHOBHI TUNW TKAHWH i KiNbKa AeCATKIB abo CoTEHb
ix pizHosuis. LI TNy yTBOPIOIOTL AEKiNbKA COTEHb PI3HOBUAIB KNITUH. 3a-
BOAKW HOMY 3 LIET KINbKOCTI PISHOBUAIB KNITUH | TKAHWH MOXE YTBOPUTUCH
noHag MiNLMOH BUAIE TBAPUH?

3i

B 4, MNoxomKeHH: eBKaAPIOTUYHUX KNITUH. By 3HaeTe, Wo KNiTuHm
MOXYTb ByTu Bes’agepHumn (npokapioTUYHUMK) Ta aaepHuMK (eskapio-
TryHumuK). NpokapioTyyHi KNITUHKW Ginbll AaBHI. A AK BUKUKAW €BKaPIOTUYHI
KNiTMHU? 3aBasikn eHgocumBio3y: B3aEMOBUIAHOMY MELUKAHHIO O4HUX
OpraHiamie ycepeauHi iHWwmnx.

LLle Ha noYaTky iICTOPIl XUTTA B eHA0CKMMOI03 BCTYNanM pisHi NpokapioTryHi
(bakrepianbHi) knituHu. OgHi BakTepii ocenanucs y KNiTMHax iHwmx baxkTepii,
CTaBanu ixHiMu eHAOCUMMBIOHTaMM, a 3roAoM NEPETBOPUIUCS HA OPraHenn, Wo
BXE He MOMNW iCHYBaTK OKPeMO. Tak BUHUKNW €BKaPIOTUYHI KNITUHU — KNITUHW
TBAPWUH, POCNKH i rpubiB. Npeaxu pocnvH oTpUuManyt eHAOCUMBICHTIB — Lja-
HODaKTepil, HAWAOKN AKUX NEePEeTBOPUNUCS Ha xnoponnacTtu. Ti opraiamu,
Bifl AKX NOXOAATL TBAPUHW Ta rprbu, BIBOKPEMWUNNCA paHile i XxNoponnacTie
He oTpumanu (puc. 3.4).

Enjonnasma-

Cknanky  qyuna citia Snepua Pl Epkapiotnynuii
KT THHHOT obosionKa P _D ( opramiam,

7 opratism (3 rpviu
meMmOpanu — p PY NpPeiok PoCcJIH

LianobakTepiii)

by | Anpo

JIHK [1poakapioTnusuii

P e opratiam (3 rpynu
9‘\“ . andanporeobakrepiii, A
ke ITpoaxapioTuuHuii >
OPraHiaM (3 rpyviu 12 . i
Kuitunna [: xeﬁ'u{fre [:ﬁ) Esxapiornunnii
MemGpana PREER OprafisM, CniJibHMi

TNPEeIOK TBAPHH i rpubiB

Puc. 3.4. Cxema NOXOLXKEHHA EBKAPIOTUYHMX (AAEPHUX) KNITHUH
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® 1. MNpucTocoBaHicTe TBapuH A0 cepepoBuwia. [losepuivocs
710 HAIIOTO YABHOro ctaBka (Ous. ¢opsay 1). lyrnika aeTntb Hat BOJOIO,
OKYHb O4iKYE Ha 310014 Y BO/L, AOULOBHIT 4epB’siK POOUTH Xi/L y TPYHTI...

Yomy ui meapuru maxi piani?

[Ile naBHbOrpeubKuii yaeunit Apicrorens (c. 71, puc. 2.10) 3po3ymis,
1110 TBAPUHM Bi/UOBIIAI0TH CBOEMY cepetosuity. Kpuaa wiy/tiku Bimosia-
HOTH BJAACTHBOCTAM I]ﬂl'ii'l'])ﬂ, [l.’laBU_i ORYILA 0(.'06.71}11)0(‘.'[‘}11\! DBOJIH, O BUTAAT-
HyTe TiJI0 uepB’ska — wizbHocti rpynty. g BianopianicTs gictana HasBy
NPUCMOCOBAHICMDb.

Sxi cepedosuwa icHyeanns meapun 306paxceHi Ha MATIOHKY CMAsxa ?

[cHye 9oTHPH OCHOBII cepedosuwa icnysanns. Bu Jierko nassere Ha-
3eMHO-noGimpsne, 6OOHE TA TPYHMOBE CEPEJIOBIINA. A UCTBEPTUM € iHwi
Op2aHi3MU.

Yomy 6ionocio newucaenni ocnoeni cepedosuma Jcumms Haceieni
Bezaiuwio piznux eudie meapun? B oanomy cepesoBHILL MOKYTh KUTH
ayske pisni TBapunn. Hanpukaaz, y Boji craBKa KMBYTH | OKYHb, | paqyoK
nacuis, i Kyk-naasyneib. KoxxHomy BHY TBapUH XapakTepHuii cBiii cno-
¢i6é wcumms, T0OTO CBiil XapakTep B3a€MOBI/IHOCHH 13 CEPEIORUIIEM CBOTO
ICHYBaHH,

® 2. MpucTocoBaHiCTb | PI3HOMAaHITTS TBAPUH — HACNIA0K €BOJIOLLI.

Yomy icnye max 6azamo sudie meapun? Yomy sonu maxi piani? 3ra-
naitre; yei TBAUHM € POAMYAMHE i MAIOTh CHIBHUX TIPEIKIB. Y i BUH JKu-
BUX OPraHi3MiB i IXHi IPYny — HACAiA0K €80A10Uil, iICTOPHIHOIO PO3BUTKY
JKHMBOTO CBiTY. O3HaiioMUMOCst 3 KiJIbKOMa 0COOIMBOCTAMM €BOJIONIT.

1. Xia eomonii Haraaye rijikysatns jaepesa (puc. 4.1): eBomouinHi Ji-
Hil, 1110 TOETHYIOT MPEAKIB | IXHIX HAMAAKIB, PO3raiyKylOThCA, BIAXOASYH
BijL crizIbHOTO CTOBOYA.

2. Egoumoniiinmii mpouec € ayxe tpuBaninM. Tak, ocTanHiil ciijbHuii
NMpeIoK JIOANHH i muMianse (Hamnx HalibIMKIUX CYYacHUX POAHYIB)
KUB Maiizke 6 Man pokis Tomy! 3 yacoM eBoJTIONIIHI JiHii Horo Hamajkis
PO3IJIM/MCS HA JBI TLIKH, IPEACTAaBHUKY AKUX TTPUCTOCY BATUCA 10 PI3HUX
CrocoOiB KUTTS.

3. Eosowtist po6uTh BUM Oi/iblll HPUCTOCOBAHIMH 10 CEpeloBUIIA TX-
HBOTO ICHYBaiHs i J03BOJAE KOKHOMY 3 HHX ONAHOBYBAaTH HOBe Micle-
nepebysatiust. Tax, mepiri ccasiti Oy/iM HEBETMKHMH JICOBHMI TBapHHAMH,
gKi kuBMIHes komaxamu (puc. 4.1). Cepen IXHIX HallaJKiB — 1 KMTH, 1110
nepeiinIn 10 JKUTTs B okeati, i 6l BeaMeL, SKi PUCTOCYBAINCS /10 KUTTH
B APKTHIL, i JI10/11, AKi 3aceIniin 3eMIi0 Ta 3MOIJIM BUHTH HaBITh Y KOCMOC.
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§ 4. Esomiontis reapun

4. EBomoltis 4acTo 3yMOBIIOE BUHMKHEHHS CKAAHIIMX, 6L1b1I 10CKO-
HAJTMX TBapHH. AJle HaBiTh JLy/Ke «[IPOCTi» opraHiaMu, aki 1o6pe npucrocy-
BaJINCA /IO TECBHOTO C€HOCoOY JKUTTS, TPOJOBKYIOTH ICHYBaTH 1OPYY i3
OiIbI locKoHATIME, SIKIIO BOHM HAIa/lyl0Th CBOIX JIy7Ke TaBHIiX NPe/KiB, X
MOZKHA HasBaTH apxaiynumu, ToOTO TAKNMH, HI0 MAIOTh O3HAKH JaBHHITH.
[IpeacraBHuKiB « MOJIOAMX» IPYIL, AKHM BJIACTHBI O3HAKH, 1110 BUHHUKJIN BiJl-
HOCHO HEAABHO, MOKIA HA3HBATH e80a10UiUNH0 npocynymumu. Hanpnkian,
OJHOTNPOXiZHI (10 AKHX HAJICKHTD KAYKOHIC) € apxaivHoio IpyIoio 3Bipis,
a puMaTi (JIo AKHX HaleKaTh JIOJAUHA Il pisHOMAaHITHI MaBIin) — €BOJIO-
iitio npocynyroio (puc. 4.1).

B 3. fik BMB4AIOTb €BOMIOLIKO? Y CTaHOBUTH HOXO/LKEHHS! IIEBHOT TPY-
1 TBAPHH 3a3BHYaii Jy/Ke CKIaJHO, ajle 1e HeOOXiAHO /LIt PO3yMiHHs 0Co-
6auBocteii eBoaowlii. Ak diznaromues, wo oona pyna meapun noxodums

Cpusysn _  3aiienonioni
Tynai

, Komaxoinni
4 [Iepcrokpiim
: ‘ﬂ [Tpumaru
, Auepwn
¥ Xuxi
‘{‘.K-.-

r Sy
=N “
2 ".@‘ﬁ MMapuonani
P, KnrononiGui

. Henapnonaui

5 r Pykokpuii

= Henosnosyoi

.ﬁ Tpybkoayom

\ w Jlamanm
. - Cupern

1\ Xo6orHi

CrpubyHuti

Cymuacti
/

Onnonpoxiani

34 24 518

(205 144 63 95
MiJTBIOHIB POKiB TOMY
Puc. 4. 1. TaknMu LUNAXAaMK, 3a CY4acHUMMK yaABNeHHsMM, BiabyBanace eBoNtouia CCaBL|iB.
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i axoics inwoi? EBomolio HeMoXanBo crioctepirati ocoducto, 60 Tpu-
Ba€ BOHa BINPOOBK BEJAMKNX NPOMIKKIB yacy. [Ipo uasixn eBosouii gisna-
HOThCsI, BUBYAIOYHM 11 CITiIM i HaciaKu.

Caiam esosmonii 36epirae 3emsst. TIpoTsirom icHyBaHHs HALIOI MaHe-
TH Ha JIHI BOJIOMM HaKOIMUYYyBaJIMCs MYJI, MiHEpaIH, PEIITKH OpraHisMis,
3 AKX YTBOPIOBA/IMCH OCA/IOBI TIPCHKI TOPOAK. 3a Po3TallyBaHHSIM 0Ca/10-
BHX TIOPiJI MOXKHA BCTAHOBHTH MOC/IIOBHICTD IX YTBOpPeHHS: GBI JaBHi
MOPO/IM 3a3BHYAN 3a/15raloTh HIDKYe Bijl Moaoamux. BuBuaouu nociijos-
HICTb 1 CKJIA/L OCAZIOBUX NOPi/A, yueni nogianan ictopito 3emiri Ha okpemi
MepiojH, yCTAaHOBHIIM IX TPUBAJICTD i MOCTiI0BHICTB. B ocajosux nopogax
PI3HOTO BiKY 3HAXOAATH BUKOIIHI PELITKY PI3HUX KUBHX icTOT. X BUBUCHHS
JIAE 3MOTY BCTAHOBHUTH ICTOPII0 3MiH OCTaHHiX.

Hacninkom eBosouii € te, 1o crnopigHeni rpyni TBapHH, K [1PaBU-
J10, Oinbi noaiGui, HiK Ti, MO He € pojuyamu. Bupuawun GyaoBy TBapuH
it 0cOOMMBOCTI TXHBOIO POZBUTKY, MOKHA BHBHAYHUTH CHOPIAHEHT BHAN i
VCTAHOBUTH 3MIHH, 1110 3 HUMH BiGYIMca B npolteci eBosowii. Baxkausum
JUKepeJIoM 3HaHb PO eBOJIOIII € TAKOXK BIIOMOCTI 1PO MONTUPEHHS TBaA-
PUI IOBEPXHEIO 3eMJTi.

® 4. flk monekynu ceig4aTtb nNpo esonmwouito? Bu, madyTs, snacre,
10 HAMBaK/IMBIIINMH PEYOBUHAMM B CKJa/li KMBUX OPraHismis € Oiaxu.
Came BOHM BiJINOBIZAIOTD 32 NEPETBOPEHHS Pe4OBHH, AKi BigdyBaoTocs B
opraHisMi TBapunin. bBisikn — Besterni cepen iHmux mMonekysr. 3a 6y10B010
BOHM HAra/lyl0Th JIAHLIOT 3 OKPeMHUX CKJIa0BUX. Byab-sika kiaitnna 6yaye
cBoi 6Ky 3a nporpaMoio, 1o Mictutbest B Monexyiax JHK (desoxcu-
pubonykaeinogoi xucromu). Monexkyan JIHK me Giapwi, nix Oinkun. Ile
HiOM JIAHIIOKKN 3i CKIAJOBHUX, SIKi MOXKHA LOPIBHATH 3 Jitepamu. [Toci-
JOBHICTIO IMX «Jtitep» y mojeky i JIHK i 3akonosano ckiaj Gijkis Oyib-
AKOro opratismy (puc. 4.2).

Onnum i3 nacniakiB eBomouii € Te, 1o nocaizesnocti JIHK (a OTKe,
i GiskiB) 3MiHIOIOTBCS. Y POAMYIB i 110C/10BHOCT] Oi/Ibl MOAIGHI, Hixk
JIAJICKUX OJIMH BiJl O/IHOTO OpraHiaMiB, 3aBAsSKH Cy4aCHHUM METO/[aM MoJie-
Ky 1s1pHOT 610210111 MOKHA POYMTATH [ OCTi A0BHOCTI i AisHaTHCS 11O Te,
AK BiGyBasiacs eBoJ/oLlisl,

Mousexkyu
JIHK

Mounekyin
Diakis

Yei pevounn
KJIITHH

Opranismun

Puc. 4.2. NPU4NHHO-HACNIAKOBUIA NAHLIIOXOK, L0 3YMOBNIOE 0COBAMBOCTI OPraHiamis.
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§ 4. EBomionis rapun
J ' ' -

Muny.ii
3 HLJISAXH eBOJTIONIT

[likaBo, 1O BHUBYEHHA LAAXIB
€BOJIIOLT 3aBASIKM JLOCJIUKCHHIO MO-
JIeKyJ1 y OGiabmocTi BUNA/IKIB 1T/ 1TBEp-
JIAJIO BUCHOBKH BUEHMX, AKi BUBYAIIH
OyZ0BY, PO3BUTOK i NOIIPEHHS TBa-
puil. YTiM, esaki peayabTaTé BUABH-
JIMCS1 HECTIOA BaHUMH, i1 Ge3 BUBYCHHS
MOJIEKY.JT X HeMOAKIHBO Oyi10 O oTpH-
Mmatu (puc.4.3).

3aBAAKH CYYACHUM MeTojlaM J10-
CAKEHb Hallll 3HAHHA [IPO CBOJIO-
Hilo cragm Habarato AeraibHilMu
Ta HagiitHimmmu, Hagani mu we pas <
PO3NOBIZATUMEMO, BiJl AKUX TIpejL- ~
KiB TOXOM/IM Ti 4M iHII TBapuuu. LLi
3Hanusg OyJ0 OTPHMAHO 3a JIONOMO-
rol0 BCIX OIUCAHUX Y ILbOMY Iaparpa-
i cniocobis.

" yABIACHHSA PO

\f)/.’ ol )

_~~ Cyuacni
S YABJICHHA 11PO
HLISIXH eBOJTION T

Puc. 4.3. Tak aMiHUNUCA YABNEHHS
BYEHMWX NPO LWNAXK EBONOLII
Ta CNOPIAHEHICTb WX rpyn TBapuH

B TeapuHwu npucTocoBaHi A0 CBOrO CNOCOOY XUTTR B NEBHOMY CepeaoBuLLi.

ICHYE 4OTWUPWM OCHOBHI CEPEAOBULLA ICHYBAHHA: HA3eMHO-NOBITPSAHE, BOJHE,
PYHTOBE Ta iHWI opraHiamn. MNpUCTOCOBAHICTE | PI3HOMAHITHICTE TBAPWH €
HacnigKoM eBONOLIT — ICTOPUYHOro PO3BUTKY XMBOrO CBIiTY. Xid eBonouii
BMBYAIOTH, BUKOPUCTOBYIOYM AHI PI3HUX HAYK, HANpUKNag, NopiBHIYM No-
CRiQoBHOCTI cknagosux y monekynax JAHK pisHux BuaiB TBapuH.

I TMpucrocosanicTs; cepenosuiLe; cnoci XuTTs; eBosIoLis; 0Caaosi ripChKi

I I
2

rnopoAw; apxaiyHi i @BOMOLIAHO NPOCYHYTI rpynu TBapuH, 6inku; JHK.

Axi Bam BigoMi gxkepena 3HaHb Npo esonouitn? ONuUWITL IX 3HA4YEHHS.

PoarnaHere MamoHok 4.1 i 3p06iTh NPUNYLIEHHSA, KONK NPUONN3HO XNNK

OCTaHHI CNiNbHI Npeaku KUTonoAibHMX i NnapHonanux. A Konu — npeaku

kuTonoaibHmx i HenapHonanux? KutonoaibHux i rpuayHis?

3. Hkuii lwap ocanoBux NOpiA Y HENOPYLLEHIV reonorivHii NocNiAoBHOCTI po3-
TaWOoBAHWUIA BULLIE: TO, Y AIKOMY 3aNUWLMANCSH PELTKM OCTaHHBbOIr0 Npeaka
YCIX 3BIPIB, YN TOWN, Y AKOMY MOXHA 3HaUTK PELLTKU OCTaHHBbOrO CNINbHOIo
npenka MoguHn Ta Wumnadse?

4. Yepsu BUHWMKNW paHiwe, Hix 3Bipi. MopiBHIOWYM Ui rpynu, siky 3 HUX MOXHA
Ha3BaTu apxaivyHo, a AKY — eBONOUIAHO NPOCYHYTOK?

5*. Homy eBONIOLMHI 3MiHW OpraHi3mie BinobpaxatoTecs B cknagi ixHeoi JHK?
AK BUBYEHHS MONEKYN AonoMarae BCTaHOBAKOBATU Xif, eBONIOLLIi?

6. flk B AymaeTe, HaBIWO NioarHI BMBYaTH eBonouiio TeapuH? MNigTeepaste

CBOIO BiANOBiAb NpUKNagaMu.




Beryn

® 5. Cynepeuku npo eBOMOLi0. Mu ckazanu, Lo BUAM TBAPUH BU-
HWKJIA BHACAIA0K €BONMIOLI. Y1 € e TBepAXeHHs crnpoboio CnpocTyBaTu Bipy
8 bora? Hi. Hayka i Bipa Hibu nexats y pi3Hux «nnowmHax». Ha sigminy sia
BipK, AKa He noTpebye AOKa3iB, HAYKOBI y3aranbHeHHA MoXxHa posectv abo
cnpocTyBaTu. HesanexHo Bif Toro, € BM aT€iCTaMM1 Y1 BIPYIOYNMU, BU MOXETE
AOBIPATKW HAYLi Y BUBYEHHI €BOMIOLLI.

Konuce sipyiounm 3aasanocs, Lo BiAKPUTTA GI3UYHUX 3aK0HIB pyxy 6yno
cnpo6oio «ckacyBaTu» Bora. «\AKWwo He Bor, To XTo 3ab6e3neuye pyx KUHYTOro
KaMmeHs?» — 3anuTysany BoHW. Tenep KOXeH LUKONSP MOXE BiANoBiCTU Ha ue
3anUTaHHA Ta NOACHUTU ABULLIE IHEPUi. 3 NIBHAHHAM CBITY B MUHYNE BifinayThL
| cynepe4ku npo Te, 41 BiabyBanacs eBosnioLs.

Ha 3anutanHsa, 4m BinGyBaeTLCH eBONIOUIA, HAyKa MAE 4iTKy BIANOBIAb.
Esoniouin — 6e3aanepeyHo aoseaeHnin dakr. Yumano eigomo npo ii mexa-
Hi3MK. - Tak, 3pO3yMino, WO roIoBHUM «ABUrYHOM» €BONIOUIT € npupogHmnii
AR06ip — BUXVBaHHS Ta POSMHOXeHHS BiflblL NPUCTOCOBaHUX 0CO6UH. OaHak
sanmwunocs we 6araTto 3arafok, i 3 PO3BUTKOM Haykv Halli YSBNEHHS Npo
MEXaHi3M eBONIOLIT MOXYTb AELL0 3MIHIOBATHCS.

TpuBaIOTL CynepeHKm WOAO NUTAaHHA NPO NOXOAKEHHS MOAVIHU, XO4a i1 Npo
Lie HayKoBLUAM BiAOMO BXe ayxe 6araro. [1o uboro 4acy AesKMM NIOASAM BaXKO
NOBIPUTK B T€, LLIO EBOMNIOLLIAHI LUASXA NIOANHK Ta CYHACHMX Masn Po3iiiunncs
30BCiM HeL0AaBHO (3a eBONIOUIRHUMKM BUMIpamK). Ane niacTas Ans Takoi He-
AOBIpU BXE He 3annunnocs. Lie He o3Havae, o BYEHi MOXYTb 3HANTH AKYCb
KiCTKY HaniBMasnu-HaniBNIoANHY i BUZHAYUTK, UM € BOHA HaWOI0 «Babyceio».
MpoTe MK 3HAEMO YMMano BUAiB BUMEPNUX Masn i NI0Aei, Lo YTBOPIITE
NOC/NIA0BHI PAAK, OAUH 3 AKUX Beae A0 cyyacHoi noavin. Mu 3Haemo, sk
3MIHIOBANUCS B YaCi HaLWi NPEAKN 1 MOXEMO MPUMNYCKATH, SKUMKU NPUYMHAMU
ue 3ymosneHo. Ua npobnema — oaHa 3 HanuikasilWwux y BCiA HayL,.

Jexomy i noCi 30a€THCA, LLO CNOPIAHEHICTb 3 IHLWMMKW TBapUHaMK (3o0kpema
3 MaBnamu) € YUMOChb NPUHNINMBUM. Taki NoaK BIAMOBNAIOTLCA BiPUTK Ha-
YKOBUM AaHUM NPO NOXOAXKeHHA mioauHu. Hacnpasai i Haw Bua, i 6yab-axkuim
iHLUWIA BUA, TBAPUH — CNPABXHI WWeaeBpy esoniouii. Ham He Tpeba copomutucs
BNACHOI NPUPOAM I HE CNif HEeXTYBATU IHLLKMMK TBApUHAMU. YCi BOHM — HaLi
4Yynoesi poawdi (puc. 4.4)!

Puc. 4.4, Yci teapvHm Ak Hawi 6inblwoo abo MEeHLWO Mipok 61vM3BLKi poavyi
3acnyrosylOTh Ha Haly yBary v CriB4yTTs
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Tema 1
PISHOMAHITHICTb TBAPUH

® 1. Buan tBapwH. Baum yxce gidome nowsmms <6ud». Hoacuimo
tioz0 3navenns. Buo — ue ocuosua ojmnui Hiosoriunoi Karacudixauii
Ta neHuil eran eposmionii. [le oaxe 3 naickaaauinmx nousTs y Giosorii,
Maxisi i jgoTenep cnepevaloThest, ki TPV TBAPHH € BUAAMH, a AKI —
Hi. YaarajiblHenoro BH3HAYeHHs: BHAY, O Bianosiiano 6 yciM BiloMum y
Giosorii icTotam, 30kpeMa i TBapunam, He icaye. Hassemo kinbka ocobmm-
BOCTei1, 1110 XapakTepHi Juist GaraTboX BULIB.

MopcebKi nTaxu, SKi MAHAPYIOTH IPOCTOPAMH OKeaHy, 30MPaloThes Ha
nramuni Gazapu. Ocobuig oIHOTO BUY BIIZHAIOTL O/IHA O/IHY 34 Xapak-
TepHUMi o3HakaMu. [ITaxm oiHOro BUY CTBOPIOIOTH MapH, OyAyI0Th rHi3-
1A, BUCHIKVIOTH | BUXOBYIOTH nTamessit. TakuM 4uioM, 0coONHH 0HOr0
BUJLY BIJITBOPIOKOTHCS CYMICHO.

Bisibiuicrs BULIB He 3acesis€ BCIO HalLy IJIaHEeTy, a AKHUBE JIMIIE B [ICBHUAX
perionax — y cBoemy apeaui. Tak, y pisnix perionax Y Kpainu MEnkaioTh TpH

I'pebinuacTuii
TPUTOH
(Triturus cristatus)

Jynaiicbknii TpuTON
(Triturus dobrogicus)

Tpuron Kapeaina

(Triturus karelinii)

Puc. 5.1. Apeanu (perioHiu NowupeHHs) TPbOX 30BHILLIHLO NOAIBHUX
BUAIB TPUTOHIB B YKpaiHi




Tema 1. PisnomauiTiicTs TBapun

noaibui BuaN Tputonis. PospiiaTy ix Moske sume daxisers, OaHaK 3HAIOUH,
1€ BOHW TPAIMJINCSA, BU3HAYNUTH BHJL KOKHOTO 30BCIM He CRIIatHo (puc. 5.1).

My BHKOPHCTOBYBATHMEMO TaKe BH3HAYEHHS: 6u0 — 1ie CYKYNHICTh
NOAIOHMX iCTOT, AKA BIAPI3HACTHCH BiA IHIMX TaKHX CYKyNHOCTeI,
HaceJsie NeBHY YaCTHHY 3€MHOI HOBEPXHi Ta MiATPHMYE CBOE iCHYBaHHS
HUISIXOM PO3MHOKEHHS iCHYIOUHX 0COOHH.

B 2. 9k knacuoikyloTb TBapuH? Piznomanitra TBAPUH HE XAOTUYHE:
noAibHi OJLMH 10 O/IHOTO BUAM YTBOPIOIOTH TEBHI 2pynu. 11106 ynopsiakysa-
TH L€ PISHOMAHITTS, y 300J10T1i BUKOPHCTOBYIOTH GaratopisHeBy Kiacudpi-
Kaliio, HoAI0HY 10 Ti€l, sika BHKOPHCTOBYEThCA B OOTaHilIi.

Y Gaunom su senennx xal, siki cuasTh Ha Gepeai BozoiiM i B pasi nebes-
ek cTpubaioTh v Boay? Cepea HUX € Ba I0CHTH NOAIOH] 610u — o3epni it
craBkoBi kabu. Bonn nasnexars 10 opnoro pody (puc. 5.2). Bypi xabu, mo
MPUXOAATH /10 BOJOIM JIHIIIE HABECHI, a BIITKY KHBYTh Y BOJOIHX MICIIsX,
HaJ1ezKaTh 10 IHIIoro poay Tiel camoi podunu.

Poryxu — wazemui tBapunu 3 Gyrpucrolo mkipoio. Bouu nanexars
20 iHWOT pojnum. Ase i kabu, i poryxu, i iHnni noaiGui 10 HUX TBAPHUHU
of’eanylorbes B oanomy padi Beaxsocti amiGii. pogoskumo? JKab i
TPUTOHIB Noenye kaac Ampitii. JKab, ras i moaeii — mun Xopaosi. [ na-
CaMKiHelb, Kabu, 110/1, GabKu Ta YepBH Hale)KaTh /10 yapemea Tsapuim.
HuM BUILKMM € piBelb FPYIH, THM Oiibiie MOXKYTb BUIPIZHATUCH BHIH, AKi
HaJIeKaTh JI0 11 CKJIay.

Kpim ocHoshix cucremarinanux rpyn (puc. 5.3), BHKOPHCTOBYIOTEH Ta-
KOK gona’rmui: IABM/IM, HAAPOAMHM, HAAPSAH, TijapeTsa Tomo. /o peui,
JIESAKI CHCTEMAaTHYHI IPYITH B 3001011 HAZMBAIOTD iHaKINe, HixK v GoTamiLi.

Pax amdibii (Anura)
--h__

Tinui
POAHHM

Poauna XKabu Pojna Ponyxu

Bufonidae

Pix 3eneni xkabu Pij Bypi sxabm

(Rana)

TocTpomopia
swaba (Rana
arvalis)

Pia 3eneni

Piz Cipi

DOTTYXH (’Buéag
/ Bun

Cipa ponyxa

(Bufo bufo)

4

CraskoBa xaba
(Pelophylax
lessonae)

Osepna xaba
(Pelophylax
ridibundus)

3esiena ponyxa
(Bufotes
viridis)

Puc. 5.2. Knacudikauis kinbkox suajis 6e3x80CTHX amdibin, nowmupennx B Ykpaini
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§ 5. Knacundikautis reapun
. | ec—

Tak, psaay B 3000111 Bi/IOBIAE MOPAJIOK Y
Horanii, a Ty — BiagimL.
® 3. HaykoBi Ha3Bu TBapuH. Dyib-

SIKMI BHJI MAa€ HAyKOBY Ha3BY JIATUHCHKOIO

MOBOIO, 1110 Bi/INOBIJAE YITKUM IIpABHJIaM,

AKi BetanHosjaeni MixkHapo/iHolo Komicicro i3

300710TiuHNX HasB. Yomy nompiono dompu-

Myeamucs npasu, 3a AKUMU HAIUBAIOMD

sudu U inwi cucmemamuyni epynu meapun?
Hasga Bty 1aTHHOIO CKJIAJIAETHCH 3 IBOX

caiB (puc. 5.1, 5.2). llepuie — e pojgose im'a

(Hloro 3aBxAM HUINYTh 3 BEJMKOT OVKBH).

Bono oiHakoBe ji1s1 BCiX BHIIB, 1110 HaJIeKaTh

110 oaHoro Buay. /lpyre cioBo — BHAOBHIT

eniteT (Oro 3aBX&K/H MUY TH 3 MaJ10T OYKBI ).
Haasu innmMu MOBaMH, 30KpeMa VKPATHCbKOK, MOKYTh YTBOPIOBATHCH

iHaKie, HizK JaTuHOo10. Ha HUX MiXKnapo/ni npasmuia He nouMpooOThCs.
B 4. 3acTocyBaHHS Ha3B 300n0riYHMX rpyn. Hassa Oy/ib-sK0i rpymu

B 300J10T1uHiiT KJacudikallii Moxke BHKOPHCTOBYBATHCS JABOMa CIIOCO0aMu.
[To-meprie, BOHA MOXKe 3aCTOCOBYBATHCS SIK BJIaCHA HA3Ba: iM'5 OKPEMOTO

ob’exra came wiel rpynu (Hanpukiaa, THn XopoBi HATEKUTH 10 MiALapeTBa

BaratokiTuni). ToOTO Ha3BY IPYIM CJIH/ VAKUBATH B HA3UBHOMY Bi/IMIHKY,

nMcaTH 3 BeJMKOT OVKBH Ta BKasyBatn nepej neio pisens miei rpynu. Ha-

npukaan; «Poauna Kabu nanexuts g0 pany besxsocri amdibii» (puc. 5.2).
[To-apyre, 1i ci10Ba MOKYTH 3aCTOCOBYBATHCh AK 3aralibHi Ha3BH, YKI-

BaTUCH JUIS 1103HAYEHHS BCIX TBAPHH, 1[0 BXOJSITH /10 1EeBHOI rpynu. Y Ta-

KOMY pasi HaszBy IpyIlM TBAPMH NUIIYTH 3 Maioi OYKBH i BIAMIHIOIOTH 3a

saraibiumu npasuaamu, Ilopisusiite: «2Kabm, sk i ponyxu, najexarb 10

6e3xXBOCTHUX». Y IepUIOMY IPUKJIAAi MU MaJi Ha YBa3i OJIMHUYHI, HENO-

BTOPHI PPYITIH, V IPYTOMY — VCIX TBAPHH, AKI JI0 HUX HAJIeKATb.

B Bua — ue cykynHicTb NoAibHUX ICTOT, SiKa BiAPI3HAETLCA Bif, IHLIMX TaKUX
CYKYNHOCTEMN, HACENAE NEeBHY YacTWHY 3EMHOI NOBEPXHI Ta NiIATPUMYE CBOE
ICHYBaHHS LLNAXOM PO3MHOXEHHSA ICHYIO4MX 0OCOOMH. Y 300n0rii 3aCTOCOBYIOTL
Taki cucTeMaTUHI rpynn: Bua, pig, poavua, psg, knac, tun. Haykoei Haaem
TBapPWH CKNAaaaloTLCA 3 ABOX CNiB: HA3BM POAY W Hassw euay. Hassu rpyn Tea-
PUH MOXYTb YXMBATUCA SK BNACHI Ta AK 3aranbHi Ha3su.

Puc. 5.3. OCHOBHI cucTeMaTHUuHI
rpynu, NPURHATI B 300N0rii

S Apean; knacugikauisi; rpyna; BuA,; pia; poavHa; psa; Knac; Tur.

B 1. HaseaiTb npuknaau BinOMUX BaM BUAJB TBAPWUH. JLOBEAITh, LLLO Lii CYKYNHOCTI
TBAPUH € BUAAMU.

2. lMopisHanTe Npasuna, 3a akumm NodyaoBaHi CUCTEMM TBAPWH | POCAUH. YK
noAibHi ui npasuna? Ykaxite Ha BifoMi BaM BIAMIHHOCTI.




Teyma 1. PisHOMaHITHICTD TBapH i
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Puc. 5.4.

3. Y TekcTi naparpada BU3HAYeHO CUCTEMATUYHE NONOXEHHA 03EPHOT Xabu.
KoprcTytouncs umm NPUKNaA0oMm, A0BEAITb, O YAM BULLIUM € PiIBEHb CUCTEMa-
TU4HOT rPYNU, TUM GinbLUe MOXYTb BIAPI3HATMCS BUAM, AIKi BXOAATB A0 il cknaay.

4. Po3arnsHeTe pUcyHOK 5.4 W yKaxiTb, siKi 3 ABOX pub HanexaTb 40 OHOro
paay (i HaBiTb 4O OAHIET POAWHK), @ AKa — A0 IHIWOro. MOACHITL, 3aBAAKN
HOMY BUMOXETE BUKOHATHU Lie 3aBJAaHHRA, HABITb HE 3HAKYMK, L0 Le 3a pubu.

5*. Ak B1 AymaeTe, YOMy BU3HAYEHHS BUAY, LLLO BUYEPMHO XapakTepuaye oaHi
rpynu TBApuH, MOXe BYTU HENPUAHATHM NS IHLWINX BUAIB XUBUX ICTOT?

® 5. MNoeHi Ha3BM 300N0rYHUX BUAIB. YacTo CTBEPAXYIOTH, WO Gi-
HapHYy HOMEHKNaTypy (NpasBuno Ha3nuBaTU KOXHWIA BU POAOBUM | BUAOBUM
IM'AM) 3aNPONOHYBAB BUAATHWIA WBeACLKUIA yaeruin XVIII cT. Kapn SlikHeii
(puc. 5.5). Lle He 30BcimM Tak: ii 3acTocosysanu i1 no K. NliHes, ane came BiH
3pobus YKUBAHHA LIET HOMEHKNATYPU 3aranbHuM NPasunom, 3anponoiyBasiumn
Ha3B8u BCiM ONUCAHUM HUM Buaam. 1o NOBHOI NaTUHCLKOI HA3BM BMAOY BXOOUTL
TaKoX Mpi3BULLLEe BYEHOr0, IKWIA MOro Onucas, i PiK ONPUNIOAHEHHA LLOT0
onucy. 3aBAsKY LILOMY NPI3BULLA BYEHWX, SIKi ONUCYIOTE HOBI BUAW, HABIHHO
3bepiraoTbea B ix Haseax. Tak, MHapoaHa Ha3ga cipoi ponyxu — Bufo bufo
(Linnaeus, 1758). 3a npasunamu 30010r4HOT HOMEHKNATYPH, Y3ATE B AYXKN
npissuue asTopa onucy CBIAYMTbL NPO Te, WO B UbOMY BUNAAKy BiH ONUcas
uew BA Yy cknapiiHworo poay (pony Rana). Lo peyi, sk 81 6aunte, Ha3sy BuaYy
NoAAI0Tb HaXMIEHUM WPUPTOM (KyPCHBOM), a NPI3BULLE aBTOPa ONUCY BUIY
Y PiK ONUCY — NPSMUM, o

¥ 300/10ri4HUX Npausx Npu NOBTOPHOMY 3raay-
BaHHI NEBHOr0 BUAY MOXHA CKOPO4YyBaTh poaose
iM'e1 00 oaHiEl niTepu. KpiM TOro, 4acTo CKOPoUYIoTh
npiseuLLa BiAoOMUx soonoris. o ogHiei nitepu cko-
pouyeTeca nuwe npissuwe K. JliHhes — L. OTxe,
3ragyroum cipy ponyxy BApYyre Ta CKOpo4Yylo4m im's
asTopa onucy, M1 MOXeMo HassaTw ii Tak: B. bufo
(L., 1758).

Onucyloum HOBWUIA BUA, 300N0r MAE BKA3aTu
TUNOBUIA K3eMNNap, Wo € HOCIEM Hassu BUay.
IcTopukn 6ionorii BCTaHOBUAK, WO TUNOBUM eK-
semnnapom Buay Homo sapiens Linnaeus, 1758,
T06TO BUAY JlloanHa po3dymHa, Kapn NliHHen ysaxas
camoro cebe!

Pue. 5.5. Kapn NiHHen

(1707—1778)

§ 6. liapa

HPEACTABHUK JABOIIAPOBIX TBAPHH

B 1. NoxopxeHHs 0araTokNiTUHMX TBApMH. Bu Bike 3naere 11po Haii-
npoctimnx — amed, ingysopiii i nogidbHUX 10 HUX iCTOT, TiNO AKUX CKIIa/A-
€Thest 3 0/HieT Kaituin, baratokTiTHHHI TBapHHM LM Bijl HAHIIPOCTIILKX.
[Te BiAGY10Cs yKE AaBHO: B OCAZOBUX I'eOJIOTIHHIX TTOPOJIax, 110 VTBOPH-
Jcs 600 MIH POKiB TOMY, BUSIBAEH] PElITKN OaraTOKIITHHHIX TBAPHIL.

Ak ymeopuauca bazamoxaimunui opzamizmu, 30Kpema meapunu?
[TopiBHsEMO ABa HPHILYIIEHHsS, 3TIAHO 3 nepiuM, daraTokAiTHHHI opra-
HI3MM YTBOPHIIMCS 31 CKYITUEHHS OJIHOKJIITHHHUX, SIKi 3i0pasiicsi B OlHOMY
Miciti. 3rijiHo 3 ApyruM, IXHIMH npejkaMit Oy/IH KOJOoHIT OAHOKIITHHHHX:
rpynM KJAiTHH, OO YTBOPWJIMCA BHACJIIOK HOJMTY OJAHICT KIITHHH, alle He
BIJIOKPEMMJINCA O/IHA Bi/l OTHOL.

[Ipaswisium € ipyre npunyuierns. PisHi 3a nMOXOKeHHAM KIITHHN
B CYKYITHOCTI Oy/1yTh 3MaraTicsi 0/lHa 3 O/IHOI0 3a MOKIMBICTD JHITHTH
Hamaakis, Kuitunmn-cectpu MOXKyTh nepejaté (HyHKLIIO PO3MHOKEHHS
aume jesknM i3 Hux. o peui, i Tenep opra-
HizMu OaraTOKJITHHHUX TBApHH, i JIOAMHU B
TOMY YHCJIi, PO3BHBAIOTLCS 3 OIHIET KAITHHH.

[3 cywacnux TBapMH HailbiibII apxaiyHu-
MU (Ou6. § 4), TakuMU, 1O HATA/LYIOTb NEepPIIHX
OAraTOKJMITHHHHX, € 060Wapoéi meapunu,
YHE TIJIO CKIAAIAETHCA 13 30BHIIIHBOTO Ta BHY-
TpilHporo wapis kaitun. Halumneaennimoio
rpynoio JIBomapoBux TeapuH € mun Kuwko-
sonopoxchunni. Hinbicts i3 sigomux 10 THc.
BH/IB KHITKOBOMOPOKHHHHIX MEIIKA€E y CO-
JIOHMX Bojax Mopis i sume 20 — y npicHii
BO/ti. OIHOTO MpEICTABHMUKA 1bOTO THILY OGaun-
MO i y HAIIOMY YMOBHOMY CTaBKY ((opaau 1).
Ile — 3Buyaiina rijpa.

® 2. BararTowynanbuesi «CTpaxoBUCb-
ka». lidpu — naniBupozopi 1picHOBOAHI TRA-
PHHH JIOBKHHOIO BiJl KiJIbKOX MiZiMeTpiB 10
JIBOX CAHTUMETPIB. 3all03HYEHY 3 IaBHbOIPEILb-
Koi Micposorii Haasy (puc. 6.1) BoHM oTpyUMaIU
3a IMBOBUZKHY 3aTHICTD /IO BILHOBJICHHS BTPa-
YEHMX YACTHH TiJia — pezenepayii. SIKio rigpy
pO3pi3aTH, KOXKEH HIMATOYOK MOXKE PO3BHHYTH-
cs1 B uidicuuii opraniam (puc. 6.2)!

Puc. 6. 1. Tepakn i lepHenceka
rigpa. Y uiei MidiyHol icToTH
3amicTb BinpybaHoi
ronoBwW BMpPOCTana Hoea.
Cy4acHO010 MOBOIO LE fIBULLE
MOXHA Ha3BaTWU pereHepawien.

Puc. 6.2. ligpa, 3 Bigokpemne-
HOT 4YaCTUHW SIKOI pereHepysa-
nacsa Hoea ocobuHa.




Tema 1. PisHoMaHiTHICTL TBapHn

liapa — xmkax, Tino skoro 3a ¢Gopmoio
HaraJly€ BUTATHYTHH MIILOK i3 IynaJabIisiMu.
Horomw riapa npuxpinuena 1o sxoick nosepx-
Hi, a TT LY NaJIb I, SKIIO0 BOHA YaTye Ha 310014,
poscTtasJieHi BpianobGiv. Inoai riapa csoepis-
HO «KPOKye» (puc. 6.3). Slxmo 1o mynansia
AOTOPKHETbCA Apibna TBapuna (puc. 6.4), uy-
HAJIBIE 3HEPYXOMJIOE 11 YKOIAMH HCAMKUX
xaimun (puc. 6.5, 6.6). 1li kniTiuM i3 cHI010
RUKMAAI0TE oTpyiiHi nurkn. lynanpus sain-
FYIOTb JKEPTBY /IO TPABHOI [HIOPOKHHHHU Yepes
pot. [licas neperpasienns pemrtkn 3100mui
OyayTh BHAAJICHI TAKOXK Uepes por.

AR yei KHIKOBONOPOKHMHHI, rigpa ro-
OyaoBata 3 JBOX 1MAPiB KJIITHH (puc. 6.5).
Y 30BHININBLOMY IAPI NEPEBAKAIOTDL IIKIpHO-
MYCKYAbHI KaiTHan. Mix aumH, ocobinso
UILTbHO Ha LLYTaJbLAX, PO3TAIIOBaHI KaJaK]
Kiaituen. Bayrtpimmmiit map ckaamaerses i3
3AI0O3UCTHX KJITHH, AKI BUAIIAIOTH Y TpaBHy
NOPOKHUHY TPAaBHHI CiK, | TPABHO-MYCKYJIh-
HUX KJITHH, 110 3aXOII0IOTH if OCTATOYHO nepeTpaBIioloTh ixy. TpasHo-
MYCKYJIbHI i IKiPHO-MYCKY/IbHI KJITHHH MAIOTh MYCKYJbHI BiZAPOCTKH,

Puc. 6.3. N'ats eTanis pyxy
rigpw (3niea Hanpaso), Wo
CyMilLeHi Ha oaHOMY Kaapi

Puc. 6.4. Tgpa nonoe Ha
nadHin (apibHwx pakonoai6-
HWX): OOHa 3 HUX — Napani-
30BaHa Xankmmu KniTuHamm
lwynansua, LWwe Asi NOMITHI BXe
B TPaBHINA NOPOXHUHI.

Tpasna

nopoxHHa  Por H1lynaabis Hepsosa kaitnna

Jas03ncta K.‘Ii'l'l-illiix LIpomizia kaituna

= @ AKankd  M'szose sorokno
d KJITHHA 1!

Anpo

Cnepma
TO301/LH

e, Tpasno-
MYCKY/IbHI
KJITHHH

bBpvhbka

Ajine- [ &
KTITHHA| &

HIkipHo-MyeKyib-
Ha KJiTHHa

Migomsa  BHyTpiumiii HTap misk- 3osmiumiii
wap KAITHHHOT Lap
pevoBHIM

Puc. 6.5. KnituvHa Bynosa rinpwm

§ 6. liapa

mo 3abesneuyioTh pyxu riapu. Mix
HUMW po3TamioBani JpiOHI npoMixHi
kiaituHy. CaMe BOHM PO3BHBAIOTLCS B
M KJAITHHH [PH pere’epattii.

Y crinui rina riapuw  postamioBani
TAKOX HEpPBOBI KJITHHH, sIKi I10€1HA-
Hi Bi/IpOCTKaMH i1 YTBOPIOIOTH HEPBOBY
cucreMy (puc. 6.7). 3aBasaxku M, Biguys-
1M KOJIMBAHHS BO/M a00 JIOTHK BeJIMKOT
TBAPHHMH, IiApa Ha HEBHHI Yac 3inLyo-
€THCA B MAJIEHbKY IPYAOUKY.

Mix 30BHIIIHIM i BHYTpPIILIHIM 11a-
paMM TiJla riApH MICTHTLCA LIap MixK-
KJITMHHOI PEYOBUHH 3 NOOAMHOKHMH
KJITHHAMM. '

Hx nos’szana popma xaimun 2idpu

3 pynxuiamu, AKi 60HU GUKOHYIOMb?
BiaminHocTi TUNIB KJAITHH rigpH € Ha-
CJIZKOM BiiMiHHOCTEH MiXK IX (DyHKILis-
mu. Posnozin pyHKIiN MixK KaiTHHamMy
HNOCHJIOE TX 3aJIeKHICTh OJIHA BiJI OJIHOL.
Taki KAITHHU He MOKYTH BHXKHTH [10-
OJMHILIL
B 3. Po3aMHOXEHHS rigpwu. YiTky
TiIpH 37e01ILIIOTO PO3MHOXKYIOTHCSE Opy-
upkyBannam. Ha Tini riapu 3’ asasernca
BiAPOCTOK — Opynvra. Ha niii dopmy-
j0ThCs1 BCi HeoOXiani oprann (puc. 6.8),
micas 4oro OpyHbKa BiIOKPEeMJIOETHCH
Bi/L Tija rijipu i PO3NOYHHAE CAMOCTII-
He JKUTTSL.

Crarese po3aMHOKeHHS Tipy BiaOy-
BA€THCS BOCCHU. Y TiJi rijp hopMyIoTh-
Cs CTATERI 3a7031: KiHOUI — geunuxu,
V SIKHX YTBOPIOIOTHCS AUMeKAimuHu,
i HOIOBIYi — Cim ' AHUKY, /IC PO3BUBAIOTH-
cst  cnepmamo3zoidu. CrepMarozoian
BUXOMSITH V¥ BOAY KpPi3b PO3PHB CTIHKH
TiJIa, 3HAXOATH ANNEKJTITHHY H 3anJii-
HIOIOTDH 1X. Y HACHI/I0K 3JUTTH JIBOX CTa-
TEBUX KJIITHH YTBOPIOETHCA 3anaiodnene

NpeACTABHHK ABOIIAPOBAX TBaApPpHH

Hurka 3 otpyToio

Yyransuii BOJOCOK

Puc. 6.6. Xanki knituHu: rotosa
00 «nocTpiny=(a), i Taka,
LLO BMKMHYNA HATKY 3 OTpyTOHO (6)

" Mepexa
3'e/iHanux
HEPBOBUX &y
KJIITHH

Puc. 6.7. Hepsosa cuctema rigpu

Puc. 6.8. PO3MHOXEHHS rigpu:
ocobuHa 3 BPYHLKOIO Ta AEYHUKOM




Tema 1. Pianomanithicrs TBapun

atye — KAITHHA, 1110 YTBOPHTH HOBMIT opranism. Lizapa Bocenu rume, a o1o-
YeHe MilHo©0 000/0HKOIO siile 3UMYE Il HaBecHi NOYMHAE MIANTHCI — 3
HBOI'O PO3BUBATHMETLCS HOBA Iijipa.

B BaratokniTuHHI TBAPUHM BUHUKAM Nig yac eBONIOLi 3 KONOHIW HANPOCTILWMX.
HanbinbLu apxaiyHUMmM 3a CBOIMU 0COBNMBOCTSIMU € ABOWAapoBi TBaPWHW, 00
AKUX HaNexXuTs Tun KUWKoBONOPOXHUHHI. Ix npencTasHUKom € rigpa — He-
BEJIMKMI XMXKaK, L0 MEWKaE B NPICHUX BoAaormax. Tino rigpu Haraaye Milok
I3 NBOX LWAPIB KNITUH, AIKi BIAPI3HAIOTLCA 3a 6ynoBo Ta GyHKUisMK. Po3-

MHOXYIOTbCA rifipy ABOMa crioco6amm: ynitky 30e6inbLIoro OpyHbKYBaHHAM,
@ BOCEHW — CldIeBMUM CNocoBomMm.

ABoiuaposi TeapuHm; 30BHILLIHI | BHYTDILIHIA wapn Tina; pereHepawis; aey-
HUKY; SSALEKAITUHK, CIM STHUKN; criepmMarosoinn.
B 1. Sk BuHuKn GaraTokniTUHHI TBAPUHY Nia Yac eBONIoUIi? FK BOHU pPO3BK-

BaOTLCA NiA 4ac iHAMBIAYaNLHOro PO3BUTKY?

2. YoMy KNiTUHWU BHYTPIWHBOIO lwapy KniTUH BiAPISHAKTLCS BiA KNITUH
30BHIWHLOrO wWapy?

3. Hagiwo HepsoBi KniTUHK riapuv 3'eaHaHi ofHa 3 OAHOIO Ta 3i WKIPHO-MYC-
KYNBHUMM 1 TDABHO-MYCKYNBLHUMM KNiTUHAMU?

4*. [10 SKnx CUCTEM TBAPUHHOIO opraHiaMmy (aus. § 2) Hanexarb BiaOMi Bam
TN KNITUH rigpu?

B 4. Tun Ny6kun. Kpim KWLLKOBOMOPOXHUHHWX, A0 ABOWAPOBUX TBAPUH
Hanexarb wWe Kinbka Tunis. Hainbinbw apxaiyHuMu 3a CBOEO bynosoio €
npeAacTasxvikun Tuny Nybkun. Lie HepyxoMi kenuxonopi6ri TBapuHu. Onopoto
Tina rybku € ronku, LWo po3TalloBaHi B CepeavHi CTiHKM Tina. Ix BUPOGNAITL
0CobNVBI KNITUHW. Y CepeauHi «Kenuxa» € YUCNeHHi KNITUHU 3 AXKryTUKamu,
fIKi 3a6e3NeYyI0Th NPOXOAXEHHS CTPYMEHS BOAUW Kpidb ryoky. Ui x kniTuHm
NOMVHAIOTH NOXUBHI YACTKM, LLO HAAXOAATL 3 BOAOK. MepeTpasnionym Xy,
KNiTUHW ryOKu NnepenaroTs ogHa OAHiiA NOXUBHI PEYOBUHMN.

fonku TyanetHux rybok, Wo MeLwKanTs y CepensemHoMy MOpi, cknana-
I0TLCA 3 eN1acTU4HOI pevosuHn. Came Tomy ix M'siki ckeneTtu 3QaBHa BUKOPWC-
TOBYBaNM ANs NiATPUMAHHA 0COBWCTOI ririeHu (puc. 6.9 0). ¥

BinbwicTb rybok xuee 8 mopsix (puc. 6. 10), ane 6opara (puc. 6.11) e meww-
KaHLeM NpicHnx Bog, (i HALLIOrO YMOBHOO cTaska).

lyOku BipirpaioTs Baxnuey POnk B O4MWEeHHI Boau. Ha 1 r cyxoi Baru ry-
6ok npunagae 5 n npoginLTpoBaHoi 3a AeHsb Boan! 3a cnpuaTAnBUX yMOB
Ans icHyBaHHs (Boaa NoTpibHOro Cknaay 3 NOXWBHUMM YacTkamm, onopa ans
NPUKPINAEHHA TOWO) ryBKu MOXYTb YKPUTK CBOIMU Tinamu Manxe BCe AHO
BOAOVIMU. Ha Xanb, 04MLLyIOHNM BOAY NS IHLLIMX ICTOT, ryBGKU ruHyTh Bif, NPo-
MUCNOBUX 3aBpyaHEHD.

MYGKn He cTanu npeaxkamuy iHWKUX BaraToKNITUHHUX TBapuH. Cnocib xuTTa
rybok He NoTpe6ye BAOCKOHANEHHS iXHbOI 6yaosu.

- (puc. 6.6). Aypenis naaBae, puTMiuHO CKOPOUY-

§ 7. Tnn Knmgoponopoxuunti

Puc. 6.10. Mopcbki rybku Puc. 6.11. NpicHosoaHa

Puc. 6.9. 3bvpaHHa TyaneT-
piaHoi hapmn rybka 6oasra

Hux ryboK (a); BukopucTaH-
H$1 TyaneTHoi rybkwm (6)

® 1. MNoninn i meayan. Sk su Oyan Ha Yopromy un A;ﬂ()lli('bK(JM}F
MOpsiX, TO, MadyTh, Gaunian aypedito (puc. 7.1). Llsa Bapuna, Ax i rijpa, Ha-
aexkuth o tuny Kuukosonopoxuunni. Tino
aypesii Harajaye HaniBipo3opHii Ky1noJ ,qizt
smetpom 10-20 (1o 40) em. Bisnbia yactuna fi
Tia — wap MiKKJAITHHHOT PEYOBHHH MIX 30-
BHilIHIM | BHYTpilnHiM wapamu kiaitud. Ha
97 % aypeiisi CKAAAEThCs 3 BOAN. 3HU3Y B Hel
pO3TAIIOBaHi YOTHUPU POTOBI Jonati i HOTHPH
mizaxkosonoaibui craresi 3anosu. I1o kpaax i Ky-
nosia MicTsaThest ApiOHi wynasibui. Bona — XHIKaK,
i Ha i LY HAAbIAX PO3TAMOBAHI KaJKl KJITHHH

Puc. 7.1. Meay3a aypenis
(Byxata menyaa)

Mosdin Por Meayisa

04H KYIIOJI | BUIITOBXYIOYH 3-11il HBOTO BOAY.

o cninvnozo o bydoai ziopu u aypenii?
Bouu Maioth Mintkonozibne Tijo it pot Mixk mty-
najabisMu (puc. 7.2). Aypenisi — medy3a, a ri.r'lu-
pa — noain. Ane nopibHICTL MiX no:linam: i
MEy3aMH Ha 1bOMY He 3aKiH4yeTbesl, 31‘a,=lam*le
4ep2YBanHA NOKOAIND Y OaraThoxX POCINH: noc.i-
JOBHY 3MiHY CTATEBOTO i HECTATEBOIO HOKOJIiHb Y
ix xuTreBOoMY LK. [le ssuie cnocrepiracTees

TpasHa nopoxHuia

Puc. 7.2. Cxema 6ynoeu
nonina (Hanpwuknaa,
rigpu) Ta Menyau
(Hanpuknag, aypenii)




Texma 1. PisnomaniTHicTh TBaphn

H Y KMUIKOBOMOPOMKHHHHUX (puc. 7.3).
Bijt crareBoro posmHokKeHHA Me/y3
§ aypesiil BHHHKAIOTL HeNPUMITHI 11011~
M 1. A T 107111 3aB/ISIKH HECTaTeBOMY
PO3MHOKEHHIO BiITBOPIOIOTH Meys3!
[Tpn nwomy Tizto nosina nepersopio-
ETBCA HA CTOC MAJEHbLKHX IIACKHX
MeJLY3, 110 3 YaCOM BiIOKPEMIIOIOTECSA
O/1Ha Bij 01HO7!
Puc. 7.3. Y xurtesomy umkni aypeniit Yu e emadia medyau e 2iopu? Uia-
YepryloTeCs CTarese po3mHoxeHHs Me-  Pa (i UMMaJo IHIMNX 10JiniB) BTpa-
Ay31HecTarese — noninis THJIA CTAJliI0 MELY3H, a JIesKi Mejly3u
BTPATHJIH CTAJTIIO MOJTiNiB.
® 2. KonoHii 6araTokniTMHHUX opraHiamie. Bam yike Biiomo, 1o
OaraTOKTITHHHI TBAPHHM BHHWK/IM MiJl Yac eBOIOIIT 3 KOJOHIH OHOKIi-
THHHMX oprani3mis. Ha usomy eBomouist He 3ynmiHnaacs: 6araTokmiTHHHI
TBAPHHH TAKOK MOKYTh YTBOPKOBATH KOJIOHII.

Kopanosi noninu — Benuka rpyna MOpCbKNX TIOJTIB, SKi HE MAlOTh
craiii meays. Cepe HUX € HOOAHHOKI It KosoHiansHi. Taxk, kosouii M axux
Kxopanié cXoXi Ha pozjori riznActi gepesa (puc. 7.4), na <rijKax» SKHUX
posaramoBani noJinu. [oxuBow, aKy cniiiMas OMH IO, KUBASTHCS BC
uieHH KoJIoHil. Yu doyinvno, wo oxpemuii nonin eiddae nacmuny ceoei
3006uMi inwuMm waenam xononii?

Yumano KopaJoBUX MOJINIB YTBOPIOIOTL HABKOJIO cebe criibuil cKe-
JIeT — 3aXUCHY it onopHy 060/10HKY 3 TBep/10i peuosunu. Hanpukiaz, 61a-
20podui xopaau (puc. 7.4), nowmpeHi B CepejizemaoMy Mopi Ha ranbuHi
Onm3bko 100 M, MaoOTh JIyJKe KPaCUBHIl CKeJIeT i3 UCPBOHSICTOI PEeYOBHHH.
Y naBuMHY TPANJISIOCA, IO MOPEIIABI, MAHIMAIOYH AKip, 3HAXOANIN HA
HBOMY JMBHI Kopasn. Ix 3a3enuai BHKOPHCTOBYBa/IH SIK NpUKpack, Bupo-
61 3 G1aropo/HOro Kopasa HinyloTbhest it Huni. Ha xkaib, yepes 3abpyteH-
Hs1 BOJM i HajiMipHe BUAOOYBAHHS 11l TBADHHH Maiizke 3HUKITH.

Puc. 7.4. KonoHianeHi kopanu: m'axkuii (a); GnaroponHuii (6);
pPrdOoyTBOPIOBaNLHWIA (B)

§ 7. Tun Kmukosonopoxunmi

beperosuit pud bap’epuuii pud Aton

w*

#
O”}'L’l\‘ll““ﬂ UC’I']’.)U”ZI JHacoM =

Puc. 7.5. YTBOpEeHHs kopanosoro octposa (arona)

® 3. Kopanosi pudu. Kopain 3 BanHsIKOBUM CKEJIETOM, 1O KUBYThH
BETMKIMH KOJIOHIIMH, HA3UBAIOTLCA pughoymeoprosanvuumu (puc. 7.4).
Kozken noJin otouye cebe BaIHIHOIO YalIeUKOI0, 110 3' € IHYETHCS 3 Jalley-
KaMH iHIIHUX YJIeHIB KOJIOHII,

PudoyrsopioBaibii Kopaan pocTyTh TiJIbKM Ha HEeBCJAMKiH riaubuui,
TOMY THUIIOBUM MicleM Po3BUTKY pudiB € MiJKOBOAISI NOOAN3Y OCTPOBIB,
J1e YTBOPIOEThCS Bepezoeuti pudp (puc. 7.5). 3a MiJbiioHH POKIB /1HO oKeany
Pa3oM 3 OCTPOBAMM MOKe OIYCKaTHCS. Y TaKoMy pasi Kopajiu 100yA0BYIOTh
€BOI KOJIOHIT 10 ToBepxHi i1 Oeperosuii pud nepeTBopiOETHCH Ha Oap epruil.
SK1110 OCTPIiB 3HUKAE 1TiJ1 BOJI0I0, YTBOPIOETLCS KiJIbllenonidH1ii amo.

Y tkanuHax noainis pudoyTBOPIOBAIBHUX KOPATiB JKUBYTh OJHOK.II-
THHHI Bojopocti. TTosin 3adeaneuye BOAOPICTL NPUTYJIKOM i 3aXMCTOM,
a BOHA CIpHsIE KUBJIeHHIO noina. Came uepes notpedy BoopocTeii y cBiT/i
pudu He YTBOPIOIOTHCA Ha BEJMKIN ramnduHi, 1e HajaTo TeMHo. PisHomaniT-
Hi BOZOPOCTI pOCTYTH i HA NOBEPXHI KOpasiB, aje TyT iX 3'11al0Th YMCJIeHH]
POCJMHOIAHI TBapuHu — pudu, pakorogiéui Ta in. bes nux TBapuH BOJ0O-
pocti 3akpuan 6 Kopasu Bij cBitTial

B KuwkoBonopoxHUHHI MaloTs opMU Meay3 (Siki nnasaioTb y TOBLU BOAW) Ta
noninie (NpuUkpinneHux o onopwu). Y 6aratbox KUWKOBONOPOXHUHHUX Binby-
BAETLCH YepryBaHHA NOKONiHbL: CTanis nonina (3 HecTaTeBuM PO3MHOXEHHSM)
3MIHIOETLCA CTALIEI0 MEAY3U (3i CTATEBUM PO3MHOXEHHAM). Kopanosi noninu
BeAYTb MOOANHOKMI Crocib xuTTa abo yTBOPIOKTL KONOHII. [lesKi 3 HUX 3aaTHi
YTBOPIOBATK KOPanosi pugwu.

' Meny3a; nonin; 4eprysaHHsi NOKOMiHb; KONOHIT OpraHiamis; Kopanosuii pue;
aros.

1. Hk Oyposa nonina noB'sidaHa 3 MOro NPUKPINNEeHUM cnocoboM XuUTTA,

a bypoea menysu — 311 30aTHICTIO A0 NNaBaHHA?

HumMm BiAPISHAETLCA XUTTEBMIA LMKN rigpw Big aypenii?

Ak cnocit XuTTA pUdOYTBOPIOBANLHUX KOPAaNiB BNAUBAE Ha reorpadin?

MopiBHAATE KONOHIT OAHOKNITUHHUX | BAraTOKNITUHHUX TBAPWH.

5*. NopisHaAnTe eHaocMmBbios BOAOPOCTEN i3 pudOyTBOPIOBANBHMMM KOPanaMu
3 NOSBOIO SAEPHUX KNITUR{aunB. nyHKT 4 i puc. 3.4 Ha c. 15).

31
=R o

P 0N




Tema 1. PianoManitiicts TBapuy
T

B 4. Nopryranscbkuin Kopabnuk. Han
NoBEpxHED BOAW NIAINMAETLCA HAMOBHEHWIA
rasom Ackpasuin Mixyp 3asaoexkn 20-30 cm.
Hap mixypom 3giiMaeTben napyc (cknagka).
Lle @pizanin, npeactasuuk paay Cucdonodo-
puW. |Hakwe ii We HA3MBaOTL NTOPTYranbChKuM
xopabnukom (puc 7.6), Ha 3rafiky Npo ACKpaso
PO3ManbLOBaHI BIACLKOBI BITPUIBHUKK cepefl-
HbLOBIYHOI MNopTyranii.

MosepTatoum Mixyp nig PisHUMK KyTamun [0
BITPY, dizania 3amiHIOE HaNpsM CBOro pyxy. Bia
Mixypa BIAXOA4ATh Wynanbly, wo caraioTs 30 M
3aBOOBXKW! BOHW BKPUTI XankuMm KNiTMHaMK i3
CUNBLHOIO OTPYTOID, HeBEe3NeYHOK HaBiTk ANA NAUHK. MPOTe iICHYIOTL PUbK,
HEeYyTnuBi Ao 11 OTPYTK, SIKi NOCTIMHO XMBYTL cepen wynaneub dizanii. Xova
(dizania i 30aeTbCA EAMHWUM OPraHi3MOM, BOHA € KOJIOHIEID 3 GaraTtsox noninie,
4Y1EHM AKOT BTPATUNN CBOIO iIHAVBIAYaNbHICTb | BUKOHYIOTb NULLE NEeBHI hyHKLT,
HEO4HAKOBI ANS Pi3HUX YNEeHIB KONOHIl.

B 5. Knacudikauia KMLLUKOBONOPOXHUHHUX. Tun KMWKOBONOPOX-
HWHHI, Wo Hanidye maxe 10 000 suais, noginsioTe Ha Tpu knacw: FigpoigHi
(manxe 3000 Bupis), CynoigHi megysmn (200 suais) i Kopanosi noninn
(nonap 6000 BuaiB). [o riapoigHMx, KpiM
rigpwv, HaNCxMTL araTo MOPCLKWUX NOAI-
nis, y Tomy 4ymcni cupoHodopu (pizania).
Y 6inblOCcTi NpeACTaBHUKIB LIbOr0 KNacy
YeprywTbeCa cTaaii menyan Ta nonina.
lgpoigHi meny3u 3aebinbworo ApioHI.
Y cumdoinHmx nepesaxae cragis Mmeay-
31n. BoHw 3a3Bmyai 3Ha4HO KPyrHiwi 3a
rigpoigHi. Y kopanosux noninis craais
Meny3u BIACYTHA. BinbLicTk i3 HUX — KO-
NOHianbHi, 4aCTO MaKOTb MiLHWI CKener.
lcHyioTe | nooauHoki 6eackeneTHi dop-
MU — akTuHii (puc. 7.7).

Puc. 7.6. ®izanis (noprty-
ranbCbhkuin kopabnuk)

Puc. 7.7. AKTUHIA — NOOANHOKWIA
KOPanoBwia nonin

® 1. Tpuwaposi TBapuHu. By pike 3HaeTe, MO TiO KHITKOBOIOPOK-
HHHHHX CKJI/IacTbCs 3 ABOX wapiB kiitnn. Esomoriiino 6inbm npocyny-
THMH € TPHIIAPOBI TBAPUHU, Y SIKUX MiAK 30BHIUIHIM i BHYTPIlIHIM m1apom
KJTITHH 3'ABAAETLCS HPOMDKHUIT map. 13 HLOro po3suBacThest OLILLIICTD
BHYTPILHIX OpraHis mpuwaposux meéapun. TakuM YHHOM, i TBApHHM
MAIOTh HabaraTo ckaaauiuy Oya0By, Hik ABOIAPOBI.
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§ 8. Yepsn UK 1IPeACTABHHKH TPHIIAPOBUX TBAPHH

Ak eu pozymieme meepoxcenus npo me,
wo oduna maexcumv 00 MPUMAPOEUX
meapun? 1le oznayae, 1O Mijl Yac 3apo/IKOBO-
ro PO3BUTKY OPraHu JIOAMHN PO3BUBAIOTHCS 3
TPbLOX 1IAPIB KJIITHH.

[TepuiMu TpHIIAPOBUMH TBapuHaMu OyJin
[peJACTaBHUKH YUCJACHHOI IPYIIH 4epBiB, 110
NOJIJISIETHCSA Ha KiJibKa THITB i GaraTto Kiacis.
M#u posrasgHeMo npeAcTasHuKiB TPhOX THITB
uepgis: 1Liocki ywepsu, Kpyrai uepsu ta Kisib-
YacTi YepBH.

B 2. Mono4Ho-6ina nnanapia. 11100 sua-
iiTu n1anapio, rpeba BiIrHy TH JIMCTS oYepeTy
a6o iHmoi pocauuy npicuux sogoitm. Ilrana-
pia — HeBEJHUKA BOJIHA TBaPHHA, 1110 HATEKHTD
no tuny Irocxi wepeu (puc. 8.1). Tapuna
Mae€ CIJIOIIeHe TiJIo, IIOBEPXHS SIKOTO BKPUTA
YHMCJACHHUMH BiHKaMH. 3aBAsAKN BillKaMm I11a-
Hapig MOB3a€, KOB3alO4M IapOM CJIU3Y, AKUM
BoHa Buisie. Criepely B Hel — rojioBa, Ha
SKiH, SKIO NPUANBUTHCSH, MOKHA 1OOAYHTH
ABi TeMHi 1siMn — odi. [Lnanapisa niasae, Bu-
THHAIOYH Tiz10. /[18 bOTO BOHA BHKOPHCTOBYE
M'A3H, TIAPU AKUX TATHYTLCSA B PISHHX HanpsMKax nij nokpusamu. M'ssu
CHIMPAIOTHCA HA MYXKY TKAHHMHY, 1110 3alOBHIOE TiIo muaHapil. Ilyxka Tka-
HUHA Ta M '$13H YTBOPIOIOTLCA i3 TTPOMIZKHOTO 1APY KJIITHH.

KoB3aioun BOJHHUMH pPOCAHMHAMM, [JaHapiss PO3IIYKYE CBOIO 3710~
Guy — aApibHuX TBapuH. POT naaHapii MicTMTbCA Ha HMKHIH, YepeBHiil
nosepxHi ii Tima. Slkmo Bona 3uaiize 31061y, TO 3'icTh il 3a AOMOMOTOIO
MYCKYJISCTOL [VIOTKH, 1110 BHBEPTAEThCs 3 poTa HasoBHi. Posramysxennii
KHILIKOBHK PO3MOALINTD IIOKHBHI PeYOBHHM 110 Tily XMyKaka. Hemeperpas-
JeHi perTky i%i Oy/AyTh BUKHHYTI HasoBHi yepes pot. Ilnanapii poamuo-
JKYIOTLCS CTATEBUM CTIOCOOOM; KojKHA 0coOMHA BUPOOJISIE i criepMaTo30iH,
i AafnexIiTHHN,

® 3. LlenopabaiTic. SIkio pere/ibHo A0CaINTH BMICT KOMIIOCTHOT KYITH
ab60 aMu TS THWINX (DPYKTIB, MOXKHA MOOAYUTH HEBEIUKOTO, OIIH3BKO
1 MM, uepBa (puc. 8.2). lle — uenopabdimic, BiH € NPEJCTABHUKOM THITY
Kpyeni wepeu. 11enopabairic KUBHTBCS OaKTepiAMu, AKI PO3KIANAIOTH POC-
JIMHHI 3aJIUNTKH.

Tino wi€i TBapUHU BKPUTE MIITHOIO Ta THYUYKOI0 000JIOHKOI0. Y cepe/iuHi
i — sanoBHeHa PiMHOIO MOPOXHMHA 3 BHYTPIIIHIMH OpraHaMH. Ixa no-

Puc. 8.1. Mono4Ho-6ina
nnaHapis — xuxak, 3aBA0BXKW
He Binbwe 2,5 cm

Puc. 8.2. UgHopabajTtic —

0AuvH i3 Kpalumx 06'exTis ans
NOCNIMKEHHA CNaaKoBOCTI




Tema 1. PianomasiTHicTb TBapHit
——
TPaIlJiA€ B TPaBHY CHCTEMY LieHOpab/iTica yepes por, 1o posraioBaHuii y
nepeHiii yacTiui ioro Tisa. Heneperpapieni saniinky BUBOAATHCA Yepes
aHaJbHUI OTBIP, MO MICTUTLCS B 3aHiiT YacTuwi Tiia. [lenopabitica aysxe
JICTKO YyTPUMYBATH B LITYYHUX YMOBAX, TOMY Bill € OJHI€K 3 MONMpPEHUX
naboparopuux TBapuH. Lle — nepmmii Bua TBapUH, v AKHX NOBHICTIO po3-
WH(PyBaIn BCIO CyKYTHICTD CiajikoBoi indopmartii.

® 4. Hepeic. Ia myauctux minkoBoyiax YopHoro it A30BChKoro Mopis
MOXKHA nobauuTi Hepeica (puc. 8.3). Tino 1boro ueps’sika CKIAIACThCS i3
cezmenmie — 10AIOHUX O/iHA 10 OAHOT MOBTOPIOBaHKX AinsHOK. Lle Xapak-
TepHa o3Haka npejactaBuukis Tuny Kinvuacmi uepeu.

Maiike Bee JKMTTs Hepeic pUETBCS B MY/, po3rpibaioun Horo GoKoBHMM
BHPOCTAMU 31 LICTHHKAMH, 1110 € HA KOKHOMY cerMeHTi. Y NeBHHI yac camiti
i CaMKH CIUIMBAIOTH HA IIOBEPXHIO /IS PO3MHOKEHHS, a NoTiM rayTh, He-
peicn — inHuil KopM Juist pub. Y cepegni MUHYJIOTO CTOMITTS Hepeicis
3 A30BCBKOrO Mopsi wiTyyHo Beeaman 0 Kacnificbkoro, mo6 36igpumrn
KLIBKICTh KOpMY /U1 oceTpis. Hepeicn na Kacmii npuauancs, oanak ocer-
piB, yepes BUNOB HpakoHbEPaMu, He TIOGIIbIIALO0.

B 5. fowoeuii yeps’ak. Haitvactiwe Mu cniocrepiracmo 1ux ueps’sikis
MiciA 101y, KOJIM BOJIa 3a/1MBA€ IXHI MiZ3eMii X0, 3a TAKUX YMOB y Boji,
AKA TPOCOUYE IPYHT, BiAUYBAETHCS HecTaya
KHCHIO, 1 YCPBH BUXO/ATH Ha MOBEPXHIO, 100 He
sapnxHythes. lle Takox npeactaBHuKH THILY
Kinbuacri uepsu (puc. 8.4).

[HOMI BHOYI YepBH BUXOAATD Ha MOBCPXHIO,
o0 3aTATHYTH i/ 3eMai0 onaie aucts. Tam,
Jle CTBOPIOIOTBCS YMOBM U151 30epesken st yep-
BiB, 3eM/s1 crac Ginbmn pomiouoio. Ha xanb,
Ha 10JIAX YepBH MOTepHaloTh Bix Geaniui ne-
Gesmiex: e i oTpyToxiMikary, ii MOTPAILISIHHSA
Ha MOBEPXHIO IPYHTY BHACAIL0K opanku. Bu
OauM/IN, AK YHCACHH] IITaXH CYTIPOBO/LUKYIOTH
TpPAKTOp, 1o ope noJce? Ix npusabmoors Ges-
3aXHMCHI JIO1LOBI Y€PBH.

B 6. MeawyHa n’aska. Mejnuna 11'aska
(puc. 8.5) yarye Ha 3eMHOBO/IHMX, CCABILB Ta
[HIIMX TBADUH Y CTOSYMX HPICHUX BOAOIIMAX.
MiuHMMH 1He1IenaMu BOHA POKYLIYE TTOKPH-
BH, YBOAHUTD Y paHKY CJAMHY, 1[0 3anodirae 3ci-
JlaHHIO KPOBi Ta 3HeDOMI0E YKYC, i cce KpOB.
Coina 1iel n'sIBKH € KOPUCHOIO HIPH Ky BamHi
OaraTbOX 3aXBOPIOBaHb JIOAMHA. Meanunmx

Puc. 8.3. Hepeic — MOpCbKuia
Kinb4acTwii Yeps, WO XUBUTLCH
BOAOPOCTAMM

Puc. 8.4. JowoBwnii Yyepe' sk,
Kelo AKOro € 3anuLWKn pocvuH

§ 8. Yepsn gk npejicTaBHUKN TPUIIAPOBHX TBAPUH

Puc. 8.6. Ceanc ripygorepanii
(nikyBaHHA n'ABkamMm)

Puc. 8.5. MeanyHa n'seka cce Kpoe
y BinbluMX 3a PO3Mipammn TBAPKH.

I1'ABOK PO3BO/IATH Ha criellialbHuX hepMax i BHKOPUCTOBYIOTD i3 JIIKYBaJIb-
HOIO METOIO B MEIHYHNX 3aKJajlax (puc. 8.6). 3i ity 1UX 4epBiB BUTOTOB-
JSI0TH JiKH H KoeMeTHyHi 3aco0u.

IT’'saBKK TaKoK HajeKaTb 10 Tury Kinpyacrti uepsu.

. Y TPULLIAPOBUX TBAPWH MiX 30BHILUHIM | BHYTPILLHIM LLApamMn KNITUH PO3BY-
BAETLCA NPOMIXHMIA Lap. 10 YepeiB Hanexarthb Kinbka TUnNiB, A0 CKnaay akux
BiAHOCATH PI3HOMAHITHUX 3a By10BOIO Ta CNOCOBOM XUTTS TBAPUH. Tino npes-
craeHuKis TMNy Kinb4acTi Yepen CKNafaeThes i3 CermMeHTis — noaibHux oaHa
[0 OAHOI NOBTOPKOBAHUX [ASIHOK.

CermeHr.

Yomy YepBiB HA3UBAIOTL TPMLLAPDOBUMIA?

Ak NepemillyTECA BiAOMI Bam yepsu?

Yu MOXYTb YepBu ByTU KOPUCHUMI ANS NIDANHI? FKi? Hum?

4, Sk 6ypoBa yepsis, 3 0COBNMBOCTAMM AKUX BU O3HANOMUANNCH, NOB'A3aHa
3 IxHiM crnocobom xuTTa?

S

B 7. 44 MOXyTb 4epBu OyTy rapHumMu? He ausyittecs Takomy 3a-
nutaxHi0. NMpuknanom moxe 6yTv MOPCLKUIA YEepB, SKOro Ha3uBaloTb «Pi3a-
BAHOIO SNIMHKOW» (puc. 8.7). Binblua 4acTnHa
Moro Tina cxoBaHa B KONOHii pudoyTBOpIO-
BafibHUX KOpanise, a y BOAI MICTUTLCA NepeHs
yacTtuHa 3i wynanbuamu, Wo GinbTpyoTh
Boay. Be3yMoBHO, Ui YepBu MaloTeL NnpuBabnu-
Buin Burnsad. Ane Hacnpaspai 6araTeOM i3 Bac
4yepBy He 3AaKTbCA CUMNaTUYHUMK, Homy?
Take cTaBneHHA A0 4YepBiB € BPOAXKEHUM,
i, Hacnpasi, KopucHUM. [leski 4epBonoaioHi
TBapWUHU MOXYTb CTAHOBUTH 3arpo3y HaloMy
300pOoB’10. Ane, CNOAIBAEMOCH, KON BU Bifb-
e AisHaeTecs npo YepeiB, BU nepecraHeTe
CTaBMTUCA 0O HUX HENPWUA3HO.

Puc. 8.7. Popwui Hepeica —
MOPCBKI Kinb4acTi Yepsu
3 poavHn Cepnyniam
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Tema 1. PisnoManiTHicTh TBapHH

® 1. Oco6nuBocTi BHYTPIiWHIX napasuTis. Bu oznaiiomuances 3 Kijib-
KOMa TIPEICTABHUKAMM BiJILHOICHYIOUNX 4epBiB. Asie GaraTo rpyn uepsiB
Hepeiiiin 10 BHYTPIHLOTO napazumuamy. [XHi IpeACTaBHUKN MelKa-
I0Th B iHIINX TBapHHaX (CBOIX Xa3sA4x) i 3aBa0Th iM mkoan. Taknii cnocid
KUTTS CYTTEBO 3MiHUB OYZIOBY 1IMX UEPBIB.

Hxi xapaxmepni ocobausocmi enympiwnix napasumie? Buytpiimi
NapasMTH KUBJISTHCS HATIBIIEPETPABICHOIO TKe1o Xaagina abo fioro Tram-
Hamu. OCKiJIbKN mapasuTaM IOKHBY HE AO0BOJMTHCA IIYKATH, Y HUX 4acTo
3HUKAIOTh OPraHu uyTTs i CIPONLYIOTECS OPraHu pyxy. Y 1LHX YepBiB MO-
KYTb BUHHKATH OPraHi MPHKPIIJICHHS (TauKy, IIPUHCOCKH ), AKI YTPUMYIOTDH
ix y Tizi xassiva (puc. 9.1).

Jliis napasuTta opraism XassiiHa noidHmuii 10 ocTpoBa, 1Mo BiOKpeM-
JAeHui Bijl iHIKMX 0cTPOBiB, TOOTO MOKANBUX Xaasis. Ilokpusn napasuris
crifiki 10 TPaBHMX COKIiB i 3axucHux pedosun Xasdina. Tazoobmin yce-
pelMHI XassiiHa YCK/Ia/HeHHI, OT/Ke, MapasuTH CTIHKI 10 HecTadyi KHCHIO.
3uaiiTi mapTHepa /s PO3MHOKEHHs B T XassiiHa MoxkKe OyTH CKIaLHO.
Tomy BHYTPILIHI Napa3uTH YacTO MPOAYKYIOTb i sill, i CHEePMATO30T 11
Ta PO3MHOKYIOTHCS yepes camozarignenns. [lapasutu € HaasBuyaiino
maorouuMK. Tak, o/MH 31 CTLOJKKOBUX YepBiB, SKHIl XUBE B JIIOAHHI, 3a
CBOE JKUTTA MOKe BiknacTn nonaa 10 mapa sienb — Oisibiie, HisK Ji0€ei Ha
3emui. '

[MapasuTi 3acessioTh OPraHi3MH HOBUX Xa3siiB 3aBIAKH CKAAOHUM
wcummesum yuxaam (puc. 9.2), nij vac Akux BiAOYBa€eThCs 3MiHa Xa3AiB
i cepenopul icnysannsi. Ocmamounuil xasain — 1€ TOii, y AKOMY KHBE
i1 PO3MHOKYETBCSI CTATEBUM CITOCOOOM JIOPOC/IHIT [TAPA3UT. Y NpoMiNcHUX
XA3ARAX KMBYTh, a iHOJI I PO3MHOKYIOTheA OesctareBUM crnocoboM, Horo
He3piui (JIMYMHKOBI) cTajii. '

§ 9. Mapaaurnuni uepsn
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Puc. 9.2. XXMTTEBWIA UMKN NEYiHKOBOr 0 CUCYHa

® 2. MNe4iHKOBUA CUCYH. lIpuKIa/loM BHYTPIIHBOIO NApasHuTa, 10 K-
BUTbCS TKAHMHAMM Xassaina, Moxe OyTH newinKo6ull Cucyn — napasut po-
ratoi xy00u, akuil iHoAl Bpaskae i woduny (puc. 9.3). lle nanekuit poauy
[1aHapii, AKKUil JKUBE B 5KOBYHUX IIPOTOKAX IIEHiHKN if CIPUYNHAE XKap, 6inb,
KOBTSIHUIUO. Y TiJli Xa3siHa BiH YTPUMYETHCS 3aBJASIKH POTOBIil | YepeBHiit
NPUCOCKAM, 8 TKAHHHK XassiiHa 1101/1a€ 3a I0TIOMOT0I0 M A3HCTO! TJIOTKH.
Kosen cucyn supobase i aitnexaiTuay, i cnepmarosoian. Bin npoy-
Kye GesJriu g€iib, 10 BUBOAATLCA HA30BHI 3 KajoMm. Y BOJII 3 gils BUXO-
ANTD BiliyacTa JMYMIKA, AKa MPOHHUKAE B IMPOMIKHOIO XasdiHa: cIHMaKa
MaJIOTO CTaBKoBHKA (puc. 9.2). ¥ cras-
KOBHUKY 3MIHIOIOTHCA H PO3MHOKYIOTHCS
HECTATEBHM CIIOCOOOM J1BA JIHUMHKOBHX
nokosinus napasuta. Tpere nokosin-
HA — XBOCTATI IMUUHKY. BOHK BUXOASITDH
Yy BOAY, HPHKPILIOIOTLCA A0 POCTHH
i BKpHBAIOTHCs 000710HKO10. Xy 1002 KOB-
Ta€ JIMYNHKY cucyna 3 Tpasoio. Jinunn-
Ka MPOHUKAC B TIEUiHKY il PO3BUBAETHCS
B Aopociaoro napasura. Jlioanna sapa-
KAETHCA TEYiHKOBUM CHCYHOM, SIKILO
BAKUBAE CUPY BOJLY 3 I1PHPOJIHHUX BOLOIHM
abo Gepe /10 poTa POCJIUHH i3 3a1/1aB.

Porosa
MpHCOCKa

YepesHa
HPHCOCKA

Puc. 9.3. INeYiHKOBWIA CUCYH
HanexuTs 40 Tuny Nnocki Yyepsu




Tema 1. Pizsnomanitiictn TBapun

®m 3. buyauvin uin’ak. Ifin’asxu —
fauku e npencrapunky Tniy Ilaocki uepsy,
110 JIOKOPIHHO 3MiHEHi MPUCTOCYBaH-
HSIM /IO TIapa3uTYBaHHs B KMILIKIBHUKY.
Ixne cepenosuuie icHyBaHHS — By3b-
KMt 1oBruit poctip. Tomy Tino min’ska
BUJIOBKEHe W 1ojibHe 10 cTpiuky, abo
CTLOKKM (puc. 9.4), yepe3 1O TAKUX
MapasuTiB Ha3UBAIOTH CMbLONCKOGUMLU.
Y 6uuauozo uin’sxa souo carac 10 m!
[Tin’ax MOzKe po3ipBaTHCS, ajle BUKHBE,
AKIO HOro rojiBka 3aBJdKd opratam
MPUKPITJIEHHA YTPUMACTbCA B CTiHLI
KMIUKIBHUKA., Y WML yTBOPIOIOTHCH
HOBI YWIEHHKH, KOJKEH 3 SIKUX MAE H0J10-
Biui i1 Kinoui craresi 3anoan. Jlospini
YJIeHWKH, 1110 3aTIOBHEeH1 3a11/1i/IHCHUMM
AULAMH, BIIPUBAIOTLCA Bijl Tija napa-
3UTa i BUHOCSITHCS HA30BHI.

OcKIiNLKHA in'sK KUBe B HalliBme-
perpaBieniii ki, iomy He nortpidna
BJIACHA TpaBHa cucTeMa. Bin yemokrye
MOYKHBHI PEYOBHHM BCICI0 TTOBEPXHEIO
tiza. Och Tak A0BEpIIEHO 1151 3J0BicCHa
TBAPUHA PUCTOCY BAJIACH JIO KUTTH.

[TpomikHMiT Xa3sin Gu4aqoro win'sika — BeJnKa porarta Xy100a, a ocra-
TOUHI — JHOAMHA I iHi M'acoiani TBapunu (puc. 9.5). Jlionuna sapaxaeTbca
LI AKOM, YKHBAIOYH HEAOCTATHLO MIPOBAPEHE UM IIPOCMAKCHE M HCO, SKE
MO3Ke MICTHTH TapasuTiB Ha cTajil ¢pinu — uepennkoro Mixypus. Lin'sx,
NOTPANMBIIKN B OPIaHi3M JIOAMHH, TIOPYIIYE TPABIEHHA, BAUKINKAEC HY/IOTY
i OuioBaHHA, APATiBAUBICTD, DE3COHHS, HCPBOBI HATIA/LH.

Ax pinu nompanasroms do arosuqunu? Lin'sk, skuii KuBe B opramis-
Mi oy (TepMin ioro xkuttda carae 10 pokis!), Buzinge 1o 30 3amoBHeHNX
AULSIMH YWICHHKIB KOAKHOTO AHS. DiAbUICTb 4ICHUKIB BHXOAMTDL i3 KaJIOM,
ajie JIesiKi caMi BHIIOB3aI0Th i3 KUIIKIBHUKa JIOAWHI. Siiig napasura MoxKyTh
MOTPANKUTH B IPYHT, HA TPABY, a 3 HEI0 — V TPaBHY cUCTeMY KOpiB. JInunnkn
i SIKa BUXO/SATD 3 €D, IPOCBEP/UIIOITH KUINEYHHK, i3 KPOB'I0 MPOHHKAIOThH
A0 TIeYiHKKM YK M'A3iB 1 nepersopioioThes Ha (hinu, siki TpuBaznil yac 3depira-
IOTBCS B OPraHisMi KOPOBH, OKH HE IOTPAILIATH /10 OPraHizMy HOBOIO XassiHa.

H 4. Ackapvagmn U rocTpuku. JKUTTEBHIT ITUKI JIeIKUX NapasuTiB He
norpebye aminy xassais. Takumu € J110jAchKi ackapudu — vepsu 40 cm 3a-

[Tpucocku

CTilKa KHUIKIBHHKA

3piamii
WiIeHHK

CiM' sHHKH

Puc. 9.4. bynoea CBMHAYOro uin’'aka

g

§ 9. MapasuTinuni yepeu

Dinm

[Tpomixuwmit g —i Ocraroynuin
XassiH Bl Xassin (JouHa)
(xoposa) >
@i JInumnka Crareso-
Ha - pin'axa apismit win'sk

Jloapinuii
YICHHK

\

nin'mca".ﬁ |

Puc. 9.5, Linkn po3suTky Brda4oro uwin'aka

BJIOBIKIH, 1110 JKMBJISITBCS HAIBIICPETPABJACHOIO TKEI0 B KWIIKI BHUKY JIIO/IH-
au. [Lo0 He GyTH BUHECEHUME HAa30BHI, BOHU [1OB3YTh ITPOTH PYXY BMICTY
KHIIKIBHIKA 400 CIHUPAIOTHCs HA 1010 CTIHKH CBOIMH MPYKHUMH TiJTaMH.
Situs ackapua nepeHocaThes i3 3abpya-
HEHOTO HUMU TPYHTY Ha IKy OpyAHUMH pyKa-
M JIIOJMHM 4K MyXaMmu it Tapranamu. Hepes
neBHUIl 4yac nepedypanis B 30BHIITHbOMY
cepeloBHIIL il acKapujl HadyBalOTh 3/1a1-
HOCTI BpaskaTH JIIO/LeH, Y TPaBHUH TPaKT SIKUX
BOHU TMOTPAIIIH. ACKApHJAH CHPUYMHSAIOTH
Oisib y KMBOTI, NOTipIIEHHS aMeTuTy, OTpy-
€HHS PEYOBMHAMM, $Ki BOHM BHIAIOTD.
3aB/siKi 3/IaTHOCTI  aKTUBHO TiepeMilysa-
THCS B OPraHi3aMi acKapujau MOXYTb Bpaxa-
TH pisui opranu i HaBiTh BUXOJAUTH HA30BHI
(puc. 9.6). a0
Focmpuxu — jpioni napasutn (5-10 MM Y
SABJAUBKKN), MKI 4dCTILC 1PAIIAIOTLCA B L~
Tei, HikK y gopocanx (puc. 9.7). Bonu KUByTh
YV KHIKIBHUKY i JKHUBJIATBCS OakrepisiMu.
CamMKu roCcTpUKIB CNYCKaOThCA /10 aHAJIb-
HOTO OTBOPY H BiJIKJAAAIOTH 100JU3Y HBOTO
AR, 110 NPU3BOANTH 0 cBepbexy. Yyxaio-
YH, LJISTHKY 1O0JIN3Y aHAIbHOTO OTBOPY, JI0-
JAMHA [EePeHOCHTh S MapasuTiB Ha PYKH,

Puc. 9.6. Ackapwvpa, Wwo
BWIALLING 3 OpraHiaMy Uuboro
XNOonN4uka nig Yac GnioBaHHA

53
-
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Puc. 9.7. locTpuku




Tema 1. Pianomanitnicts TBAPHH

a 3 HAX — Ha DKy un 1o porta. HaitepextusHinmm 3acobom 60porsdu 3 ro-
CTPUKAMU € JIOTPUMAHHS 1IPABUJI TirieHn.

Ackapu 1 rocTpUKH Hasexats 10 tuny Kpyaai uepsu.
Yu docmamuvo mozo, wo 6u Oi3HAIUCH PO NAPAUMUMHUX Hepeis,

abu dompumyeamu npasui ocobucmoi zizienu?

B Tunosi 0co6nMBOCTI BHYTPILWHIX NAPa3uUTIB: HASIBHICTL 3aXUCHUX NOKPUBIB,

BUCOKWIA PiBEHb PO3BUTKY CTATEBOI CUCTEMU, BENWKA NNOAIYICTL, CKNaaHi
XUTTEBI UMK, 3AATHICTb NEPEHOCUTI HECTaY KUCHIO. OCTaTOYHUM Xa3aiHOM
HA3MBAETLCA TON, Y AKOMY BiaOyBaETLCA CTAaTEBE PO3MHOXEHHS NapasvTa;
Y NPOMiXHOMY Xa3siiHi nepelyBarTh (Ta iHOAI PO3MHOXYIOTLCS Y HECTaTeBIiA
cnocit) Heapini cTanii napasuta. 1na ne4iHKoBOro CUCyHa i Gu4a4oro uin'ska
NIOAMHA € MOXNMBUM OCTATOMHUM Xa3siHOM. Linkn ackapuam it roctpuka
BinbyBaeTLCA 663 3MiHM Xa3aiB.

BinbHoicHYOYI Ta napasnTniHi TBAPMHIN; OCTATOYHWIA | MDOMIXHWEA Xa35i; iHa.

—_—

MopiBHANTE CNOCIB XWUTTA BHYTPILLHIX Napas3uTiB i BiNbHOICHYIOUNX YepBiB.
MopisHaAiTe 6yaoBY i CNOCI6 XUTTS Lin'AKIB | CUCYHIB.

Cxnapite npasuna npoinakTuk 3apaxeHHs NAUMHN NapasuTuyHMMm
NAOCKUMU YEPBaAMU.

4*, flke 3Ha4YeHHs1 MaloTb CKNaaHI XUTTEBI UMUMKW B NApasUTUYHUX YepBsis?

Ak ckopucTatucs ixHiMu 0cobnmBoCTAMU s OOMEXEHHA YNCENbHOCTI
napasuTis?

@ N

MDKHMUM Xa3siiHOM HeGeaneyHoro uin'ska exi-
Hokoka. Cobaku i1 NCuLi € MOro OCTaToYHUMU
XasaamMu, a TUNOBUMU NMPOMIDKHUMWU — PI3HI
KONUTHI. Jlopocnuii exiHOKOK 3a PO3MipOM He-
BenuKuii (00 5 MMm) | HEe AyXe WKOAUTL CBOIM
xa3saMm (puc. 9.8). Noro aius MOXyTs ONUHN-
TUCH Ha WepCTi 3apaxeHoro cobaku i 3eiaTu
noTPanUTU 40 TPABHOI CUCTEMW NIOAUHK, JTn-
YUHKW NapasvTa BUXOLATL Y KPOB | Yepes Hel —
Y Pi3Hi opranu (3a3suyan y nerexi abo nedix-
Ky) XassiHa, ae yrBopotoTb diHn (puc. 9.9).
Came BOHUW CTaHOBNSTL 0c0DNUBY HeGe3neky,
OCKiNlbKW PO3MHOXYIOTLCS! DPYHBKYBAHHSAM,
YWKOLKYIO4M OpraH, y SKOMy MewkaTs. 3a
20-30 pokis iHU eXIHOKOKA MOXYTb YTBOPUTU
CKYNYEHHA PO3MIpPOM i3 HyTOONLHUIA M'ay.

B 6. [leski npasuna 6eaneku. [xe-
PENOM 3apaXeHHsl NapasuTuiHMMN Yepeamn
moxe ByTu rpyHT, 6pyaHa Boaa, HeQOCTaTHLO

el

Puc. 9.8. Jopocnuia eXiHOKOK €
napasautom cobak i nucuub

Puc. 9.9. ®ina exiHOKOKA
(rnokasaHa CTPIfKOK) Ha PeHT-
reHiBCLKOMY 3HIMKY NIOAWHW

B 5. EXiHOKOK. /lioguHa moxe 6yTu npo-

§ 10, Tun Yaenucrouori
L e eee—
obpobnexe m'sico Ta puba, HeMUTI 0BOYI Ta GpyKTU. AKLA NAPAZUTUYHWUX
YepBsis NOTPaNNAKTb A0 BOAOWM i3 KaHanisauinHuMmu sigxogamm ta cTtokamu
3 TBapUHHULLKMX hepmM. CknaaTy riiny sogonmn Ykpaiiu 3abopoHeHo. Tam,
[€ BiAX0AW BCE X Taku NoTPannaiTbe A0 BOAOWM, KynaTuca i nutn Boay He
MoxHa. Ccasuj, WO NOTepnawThb Bif NapasuTU4HUX Yep.is, XyAHYTb, Mano
1 HEOXO4e pyXalTbCH. XXUBIT y Takol TBaPMHK NPOBUCAE, WEPCTL BTPAYae
310POBUIt BNUCKY4MIA BIANVB, CTAE TbMSAHOIK. FKLLO TakKi 03HaKN 3 ABNIAIOTHCH
y TBAPUHU, LLLO XMBE NOpyd i3 BaMu (AoMaLlHBOi cobakn abo Kiwkn, xynoow
TOLLO), He rainTe 4acy — 3BEPHITLCA A0 BETepuHapa. Ha By mui Takux TBapnH
Kpalle He TOPKaTUCS.
B 7. Be3dszaxucHuUin NPOMiKHMA Xa-
38TH. Y CTOSYMX BOAOMMAX TPANNAETLCA
TaK 3B8aHa «conitepHa» puba, WO nnasae
nosepxHelo Boau (puc. 9.10). BoHa ypaxeHa
yin’akom pemMiHuemM 3BUYaNHUM | € KOr0
NPOMIXHUM xassiHoM, OcTaTo4HUMU Xasas-
Mi € puboigHi nTaxu. JIN4nHKA pemMiHua no-
pyWyioTs Po6OTY MNiasanbHOro mixypa puo,
i Ti BTpa4aloTh 34aTHICTL 3aHyplOBaTUCH Ha
rnubuny. Lle cnpusie noTpannaHHIo napasuTa
B ocTato4HOro xassina. «ConitrepHy» puby
MOXHa BXUBATW Y XY, OCKINbKW pemiHeub
Beaneynnin ons NAvHN. Jeski rypmanm infaTte
CMaXXEHUX MNYUHOK pemMiHus. Lii yepsun maioTe
HIKHE XWPHE M'AC0O W 4OCKUTb CMauHi.

Puc. 9.10. YpaxeHa
pemiHuem prba

® 1. OcOGNUBOCTI YNEHUCTOHOrMX. B MOUNHAETC BUBUEHHS 0CO0-
JMBOTO THITY: Haylli BIIOMO MoHaj Mizibiton iioro sunis (puc. 10.1), a ixus
3arajibHa KiJbKiCTh, BIpOriJiHO, CTAHOBUTH 3—5 MiH.

3aeosnicu Homy HACHUCMONO2] CMATU DEICYMNIBHUMU NEPEMONCUAMU

3a xiavkicmio eudie? Yc¢i WICHHCTOHOTI MAIOTh KiJibKa XapaKTepHHX 3a-
ranbunx osHak (puc. 10.2). Poarasnemo ix.

Puc. 10. 1. MpeactasHUkn TMNY YNEHWCTOHOTI (31i8a Hanpaso):
kpab (knac PakonogibHi); BpaxHuk (knac Komaxu); ntaxoin (knac MNasykonogiGHi);
Myx0noBeka (npeactasHuk HaraToHiXoK)




Tema 1. Pisnomaniruicts TBapnn
E——

Porosi opranm

[onosa Tpyan ~ Yepesue AxiB kpyrauxuepsis (puc. 8.2,
; €. 33), TiI0 YIEHUCTOHOIHX VKPH-

Te NpYKHOI 0b0n0HKOW. Y npei-
cTaBHUKIB THIY YieHncToHori 1o
000J0NKY HA3HBAIOTH 306Hiw-
HimM cxenemoMm. 3 BIIOMIX BaMm
TBapUH HalOMKYMMHK poinya-
MU YWICHHCTOHOTUX € came KpyT-
JIi YEepBH.

OcHoBo0 30BHINIHLOrO CKe-
Jlera YJICHUCTOHOTHX € peUOBHHA
Ximun, 1Ka 32 XiMIYHIM CKAa/10M
nogibHa a0 kaitkoBunn. Yne-
HHCTOHOTT POCTYTh CTYMIHYACTO,
ML Yac JUHAHHA. Y nesuuii yac
CKeJleT TPICKAEThesA, i TBapHHa,
BKPHTa HOBHMM, 111€ M'SIKHUMH T110-
KPHBaMH, BUOMPAETDBCS 3 PEIITOK
craporo ckenera (puc. 10.3). Jlo-
KH HOBWI CKEJIET He 3aTBCpIiE,
TBapnHa pocTe.

Ak i B kinbuacTHx vepnis,
TLJIO YJIEHUCTOHOTUX CKIAJNAETD-
ca i3 ceemenmis. Ha siaminy Bin
KiJIbYaCTHX YepBiB, 1l cerMenTy
ICTOTHO  BIIPIBHAIOTLCS  OJTHH
Bi/l OJHOTO, YTBOpWIOUN 6i00i-
Jau miag. Y TUHOBOMY BHIIAAKY
(puc. 10.2) — ue 20n08a, 2pyou
Ta uepesye. Ha ronosi posrano-
BaHI Opraiu 9y TTsl, poT i nepeTBopeHi 3 KiHlliBok pomosi opzanu. Ha rpy-
JAX — KiHYieKu Ui niepecyBaiiis. KiHUiBKH K uepesis, v SKoMy MiCTHTBCS
SHaYHa YaCTHHA BHYTPILIHIX OPraniB, MOKYTh 3HMKaTH aDO NEPETBOPIOBA-
THCs Ha THITE Opranu (HaNPUK/IaL, HaByTHHHI GOPOAaBKY NaByKiB).

B 2. Pi3BHOMAaHITTS YNeHUCTOHOrMX. By/10Ba WICHHCTOHOIHX BHSIBH-
JIACH HAABBUYANHO «BAAT00». [XHi KiHIIBKHM i POTOBI Opranu — ie yHisep-
caubHuil «Hadip incTpymentis». Kintisku MoxkyTh BUKOHVBATH (PDYHKILIIO
Hir, Bece, piabTpis, Kielennb, raukis Touo. 3ebinbioro LI.W(’]II]("I‘E)H()I‘i -
ApiOHI OpraniaMu, TOMY MOKYTb OVTH YHCACHHUMY B Oy/ib-sIKOMY cepesio-
Buiiti. Tak, y 1 M® rpynTy ixHa kizibkicTb yacto csirae miabiiona ocoGim!

Haenncronori 3assudaii Maiors 100pe possuieni oprany uyrrs (puc. 10.4).
Ha nosepxui iXuboro Tija posraiiosani 4VTJAMBI /10 10THKY BOJOCKH. Ha

/ - ' (‘.er,\wu‘m. o
Sosrimuin | Ynenncri T
CKeJleT KiHLiBKH el
= OJINH BiJL 011010
Puc. 10.2. OCHOBHI 03HaKu TUNy
HYNeHVCTOHOrI (Ha NPUKNAaAI 30BHILLHLOT
6ynoBu KpeseTku)

[Bipkyn y nosomy,
e M'AKOMY 30BHiLI-
HHOMY CKeJleTi

CxunytHii crapuii
CKeJleT

Puc. 10.3. NnusaHHs usipkyHa

§ 10. Tuu YaenuctoHori

=

roJioBi GiLIIOCTI TPEJICTABHUKIB TUITY € BY-
CUKH — OpraHu XiMiYHOro 4yTTs M IOTHKY.
ILikasa Gyosa oueii wieHncronorux. bararo 3
HUX MalOTh ckaadni (pacemroasi) oui. Koxue
Take OKO CKJIaJAcThCA 3 YMCJACHHHUX MajlCHb-
KHX ITPOCTHX BiY0OK, ab0 (haceTok.

B 3. 3HaYeHHA YNEeHUCTOHOrux. ‘ie-
HHCTOHOIT — HalBaKJANBIlIA TPyIa TBAPUH Ha
3emai. Maiixke B Oyab-sikomy Mmicienepedy-
BaHHi BOHW € HAWYHCJEHHIITUMH OpraHi3va-
MH. 3BHUAIiHO, Y BOAI — lie pakonoaioui, a na
cyXxo/1oJ1i — KoMaxu. HueHucTonori KuBasTh-
¢s1 OV/Ib-SIKNMI OprafisMaMu Ta iXHiMu perr-
KaMi, 110 PYHHYIOTBCH. Y CBOIO Yepry, BOHH
caMi — TKa jiuist Gesuridi iHmMuX TBapHH.

Ha cyxojoi came 4JIeHHCTOHOTI € OCHOB-
HUMH  CTIOKMBAYaMu  pocJaun  (YKJIIO4alouu
JepeBuny). Yposkai Ha CTBOPEHHMX JIIOAMHOIO 1OJAX 3aJekaTh Bij dje-
HUCTOHOTHX. SIKIIO Ha noJji 6e3 Mipy pO3MHOKATHCS POCJAHHOLLHI KOMaxH
(€Ki AMKNS ), BOHK 3aiLaTh Hac 0e3 yposkaio. 3 iHioro 60Ky, KoMaxu —
OCHOBHI 3alMJIIOBAYi KBITKOBUX POCaui. [XHS KUTTEAIsIbHICTL — O/Ha 3
HPUYMUH YTBOPEHHSA TPYHTIB.

Cepe/i 4JIEHUCTOHOTHX € YMMAJIO NapasuTis. barato 3 HuX BpaxawTh
JIIO/IMHY i CBilICLKUX TBapHIL.

Kizbka BHAIB YWICHHCTOHOIMX OJOMalIHEHi JIOHHOI0, AK-0T MEJ0HOC-
Ha O/7K0J1a TA IOBKOBUYHIIT IoBKoNpsL. Jleski BUH pakonogionux Jiowm
BUPOIIYIOTH V IITYYHHX YMOBAX.

[Mpocti  Yyrausi
BOJIOCKIT

Cruraani
oui oui

.i:. l_..-i e
Porosi opraim
¢ (1esenu Touo)

Puc. 10.4. Opranun yyTra
i POTOBI OpraHu ocu

B TvnYneHucToHOr — HaNNOLIMPEHILLi Ta HANPISHOMAHITHILLI TBAPUHW Ha NNaHe-
Ti. ONUcaHo NoHaa MiNbAOH BUAIB, LLIO HANexaTe 40 Ukoro Tuny. EBomouinHmin
YCNiX Y4IEHUCTOHOMMX NOB'A3aHnit 3 IXHIMK XapakTepHUMKU 0COBANBOCTAMM!
NOLINOM TiNa Ha BiAiNW, HAABHICTIO 30BHILLIHBLOTO CKENEeTa, YNEHNCTUX KIHLBOK,
Pi3HOMAHITHMX POTOBUX OPraHiB i OPraHiB YyTTs. Y71€HUCTOHOIM — HAMBAXJIUBI-
wia rpyna TBapuH 3a CBOIM BNAMBOM Ha nepebir npouecis Ha NoBepxHi 3emni.

30BHIWHIA ckeneT; XiTuH, BiAging Tina, PoToBi OpraHun; KiHUIBKW, cknanHi(ga-
CETKOBI) 04,

" IRE

MOSACHITL OCHOBHI 03HaKWK TUNY YNeHUCTOHOr Ha npuknaai 6yab-aKoro
BiAOMOro Bam NpeacTasHUKa uboro Tuny.

YoMy KIHUIBKU YNEHUCTOHOrUX NOAINEH] HA HNeHUKW?

Hagilo YNeHUCTOHOr NUHAITL?

4, Yum nonibHi it YuM BIAPIBHATLCS YNEHWCTOHOr Ta YepBur? AKe 3Ha4YeHHs
U191 YAEHUCTOHOMMX MAOTb 3a3Ha4eHi BamMun BIAMIHHOCTI?

w N




Tema 1. PianomauiTaicts Toapui

5*. OgHa 3 NPUYMH NOLLIMPEHOCTI I YNCNE@HHOCTI YIEHUCTOHOMMX — TE, L0 A0
UbOro TUNy Hanexartb 3ae6inbworo ApibHi TeapuHKM. Homy apiGHi TBaprHK
€ YACTIEHHILLMMMU, HiXK BEAMKI?

B 4. TpunoOiTK. BinbwicTs TMNiB TBAPUH
3'asBunaca BicTopii 3emni BoAHO4AC: UE cTano-
CHl Ha NO4aTKy Naneosoo NprbnuaHo 560 mnH
pokiB TOMyY. He € BUKMIOYEHHAM | TUN YneHuc-
TOHOrI. Y TOi 4ac icHyBanu 1 iHWwi cnopigHexi
3 HAMW TPYNKU TRAPUH, HANPWKNAN, AaHOMANO-
Kapuauw, NpeacTasHMKom skux 6yB KpynHun
Xvxak aHomMmanokapic (puc. 10.5).

AHomanokapic nonteae Ha ApPibHiWnXx
TBapWH, cepep aKkux 6ynn i YneHUCcToHor —
npeacTasHuku knacie PakonogibHi i Tpuno-
6iT. TpMNOBITK iICHYBaNM NPOTAroM yciei na-
Ne030UCLKOT epy. BoHW Manu nogineHe Ha Tpur
4HacTuHK Tino 3aspoexkn 1-80 cm(puc. 10.6).
Onucaxo noHag, 10 Trc. ixHix euais. BinbwicTe
TpunobiTiB nepecysanaca LHOM BOAOMMMULL,
ane Aeski 3 HUX 3apuBanMCcs B Myn Y1 nnasanm
B TOBL BOAMW.

Puc. 10.5. AHomanokapic —
XvKaK KeMOBpIRCLKOro
nepiony, Wo caras 1,5-2 m
B OOBXUWHY!

® 1. X710 TaKi pakonogi6Hi? 70 ruc. Buais kiaacy Pakonoaioni nacensiors
vei BOAOHMM Hamoi JaHeTy it Haith BUHNLTN Ha cyxois. Jlosxnna 6ib-
nfn(:'r.i 3 HUX BUMIPIOEThCA MijgiMeTpamu. VriMm, v HalibIAbIINX MOPCEKHX Kpa-
0iB BijicTaHb MK KiHIWMM IXHIX JOBKEIC3HUX Hir gocsarae 3 M (puc. 11.1).
XapakrepHi 03HaKH PAKONOMIOHUX — duxaumus aabpamu ta naasuicms 080X
nap eycuxie. /log2i gycuxu nepesakno € OpraioM JA0THKY, a KOPOMKi — HIOXY.
® 2. PiykoBuin pak. Piuxoei paxu — npejcTasBuuKu psijy Teca-
THHOTI, 110 JKHUBYTH HA AHI NPICHHUX BOJONHM i3 4YHCTOIO BULIUK;. Viens

Puc. 11.1. Pogwyi piukoBOro paka, npeacraBHvku psiay JecaTuHori (31i8a Hanpaso):
ANOHCbKUI Kpab-nasyk; omap; KpeBeTKa; pak-CamiTHUK (y yepenawui Moncka)

§ 11. Kiac Pakonosioni

———

BOHM XOBAIOTHCS B CXOBAHKaX, a BHOYI WIYKAIOTH TOKUBY: BOJOPOCTI,

Apibnux TBapuH, Biamepai pemTkn. B Ykpaini nommpeni dosconaaui

(puc. 11.2) i wupoxonanuii (puc. 11.3) paku, sKi 3MaraioTbes 3a 1Ky Ta Mic-

nenepebysanns, Biabun miaogiounii i BUTPHBAINIL JOBrONATII paK BUTIC-

HSIE IIHPOKOMAIOro, YHACIOK 4Oro foro 3aHeceno 10 YepBoHOI KHUTH
Ykpainu.

Yu npaeda, wo pax zazsuxai 3adxye? Y nourykax DKi pak Tnpsamye
BrIEpe/1 Ha MOTHPLOX Mapax rpy/Annx XoAuabuux mir. [lepiia napa rpyannx
Hir cripsiMoBana Briepe/t. Kaewnamu na X pax xanae 310014 i HalpaBise
ii 10 pora. POT 0TOU€HHIT POTOBUMH OpraaMH, 0 BTPUMYIOTD i noapioHIo-
o1h kY. [le nepersopeni KiniliBKu cerMeHTiB TiJla, 3 IKUX YTBOPCHO I0JIOB-
i Bizaia. Ko 9k paka 1och 315Ka€, Bid 3arpidac XBOCTOBMM I1IABIEM i
HIBWIKO IJIHBEC 3a/10M YTIEPe/L.

Ha rosiosi paka, OKpiM poTa ii pOTOBHX OPraHiB, po3TallloBaHi oprann
4yTTA — /ABi napu BYCHKiB Ta o4i Ha crebumnkax. Ha rpyasx — XoanabHi
HOI'M, A Ha YepPeBLl — YepeBHi HiXKKM Ta XBOCTOBHII 1L1aBeltb. 3Bepxy i 3 60-
KiB TOJ10Ba il TPY/IM PaKka BKPUTI CKJIAJIKOIO NaHINpa — KApanaxkcom.

® 3. PisHomaHIiTTS pakonogibHux. Ysapjenus 1po pisHOMAHITTA
pakonoiGnux Bam jacth mabauys 11.1 (c. 46). Ynmano pakonoaionux
€ B CKAaLi maanxmony (OpraiamiB, IO KUBYTH y TOBIL BOJN). Jlesiki
aecsituiori (paku, kpaGu, KpeBeTki) € 00’ekToM npomucay. € cepe nux
napasuTHuHi it cusai TBaputn. Pakononibuni — BaxIMBHIL KOPM U pub
Ta inmnx Teapui. Hepemka KibKicTb pakonoibHuX Briiliia Ha CyXoui,
30KpemMa MOKpHLL. MOKPHIL AKHBAATHCS MEPErHHIMMH PeLITKaMi POCIIH,
AMIARHMKAMK, UBLUIO i YHACHIIOK 1bOro OepyTh y4acTh B yTBOpeHHi
[PYHTY.
Oko  Kaeumi

I'pya Tosnosa

Yepesue

Kopotki /losri
BYCHKH BYCHKH

XBoctoBuil XO/IHIBHL
I1aBelhb HOIH

Kapanakc

Puc. 11.3. 3osHiwHa Gynosa WpoOKONanoro paka

Puc. 11.2. Qosronanuia pak




Tema 1. PisnoManiTHIiCTh TBAPHH

Tabauus 11.1

IIpecTaBHuKHM AesIKHX PsijtiB Kaacy Pakonotioni

(1300 Buain)

KOJY b

Pan NpeacraesHmk Onuc npeacraBHMka
Psn lNascroryei | ladmis [Taankronnuii payok, 10 4 MM
(400 Busin) aBMYaliia 3ABJIOBAKKH, 110 Haces€ CTos-
(BOJIsIHA ui npichi Bopolimu. MinkTpye
Gu10xa) JpibHY 1OXKHUBY 3 TOBIL BOAM.
Basxsimsuii kopm Juisi pud.
Psan Becaonori [Inkaon [laankTonRHi XI0Ki pauku npic-
(8500 Bunin) nux sOA0HM, MaloTh JIOBKHHY
. 0,5-4 MM, JesKI HanaJanThL Ha
Mazbkis, Tumi sBuan paay no-
WHMpeHi Takox v mopsax. Baxk-
JBHIT KOpM Juis pab.
Pan Koponoim | Koponoin - [TapaauT, 0,4-0,6 MM 3aB10BK-
(125 Bunin) JMCTONO- KH, 110 HPHCMOKTYETBCH 10
JiGHII wkipn pud i cce IXHIO KPOB.
3naren BiIBHO naapatu it my-
KaTH HOBY 31001,
Psan Hlprni Jlirniit Teapusia 5-6 €M 3aBIOBKKH,
(20 Buain) HIMTCHb .( KuBe B Katioxkax. Aig abepira-
. I0Th KHTTCHATHICTD 1IPH BUCH-
Xamiii 1poTsATOM GaraThox pokKiB,
MOXKYTh POIHOCHTHCS BITPOM.
Pan Piauonori Bokorias- Criionienia 3 GoKiB TBapiia, pos-
(7000 Bustin) 6.10xa MipoMm He GiJibie 2 oM, 110 5KHBe
r;?( e Ha MUIKOBOULI Ta 111 KaMiHHsIM.
ZKUBUTHCA POCTHAMH H PI3HK-
mu sastnimkamu, Kops suis pud.
Paj Pignonori MokpwHis- Cyxoainbna TBapuna, a0 2 oM,
(10 000 puais) BICTIOMOK CILIONIEHA Y CTIHHHO-YEepeBHOMY
nanpsMky. Jlnxae sadpamu, rosmy
Hace/isie Boaori Micit. i Bum
pAY — i CYXOAIIBHI, i BOHI.
Psin Byconori Mopcpkuii Cuasai mopepki (izibTpaTtopy,

TII0 AKKUX 3axXHIIeHe Yeperani-
KOW; Bakiupa wyacThHa Oio-
aoriyuux obpocranb (KHBYTH
HABITh Ha WIKipi KUTiB!).

Py Jlecarunori
(10 30 000 Buais)

Kam sinuii
Kpad

Haiibiasnmii yopromMopchKmii
Kpal, WHPHHA NaHumpa — 70
10 cm. 3anecenuii o0 Yepsonoi
KHurn  Ykpainn. lumi npea-
CTABHUKM PAJLY — PaKu, Kpabu,
KPEBETKH, PAKH-CAMiTHHKH.

§ 11. Kaac Pakononioni

B Knac PakonogibHi Hanivye maixe 70 Tuc. BUAiB, BinbLLICTb 3 AKNX BeAE BOAHWIA

cnocit xuTTa. Ha IxHii ronosi po3TalloBaHi ABi Napw BYCWKIB — AOBr il KOPOTKI.

OuxaioTs pakonoaitHi 3a qonomoroio 3s6ep. Jeski pakonofibHi e o6’ektamu

NPOMUCAY, IHLLI — BaXMBUM KOPMOM Ans pub.

KopoTki ¥ gOBri BYyCUKW; KNELHI, KaPanakc, rAaHKToH.

1. Yomy knac PakonofibHi HanexuTs
0o TUNY YNeHUCTOHOrI?

2. Wo ta akumu KiHuiBkamuy sgaTteH
pobuTtk pak?

3. Ski dYHKUIT BUKOHYIOTb BinAinm Tina
piYkoBOro paka?

4, TORACHITL NOXOIXKEHHS HA3BW «MO-
Kpuvua». 9K ua Ha3Ba Noe'asaHa 3
03HakaMu pakonoaibHux?

5*. Onuwite po3MaiTTa cnocobis XuTTa
pakonogibHux. ke 3Ha4eHHs BOHU
MaOTh ANA XUTTA Y BOAOAMax?

6*. 3HanaiTh BIiAOMOCTI NPO Te, K NPeACTaBHUKK pakonoaiGHux BNAnsBaiTb
Ha XUTTS iHWWX TBAPWH (NPWKNanom Moxe oyt puc. 11.4).

Puc. 11.4. Lei kuT (dinean)
BrcTpubye 3 Boau, wob no3busaTtn
3i LWKipW MOPCBKUWX XOoNyais —
CUasHMX pakonoaibHux.

B 4. Me4yoXxBOCTH ¥l PAKOCKOPMNiOHU. Me4YoxBocCTH 3'ABUAWCH B MOPSAX
noHaz 400 MnH pokis TOMYy, | 32 LIEI Yac Maixe He 3miHunncs. MNepiog icHYBaHH:A
NOACTBA — HE3HA4YHA YacTKa 4acy, SKLO NOPIBHIOBATH 3 BIKOM LIMX TBAPWH.

JoTenep 36epernucs N'aTb BUAIB MEYOXBOCTIB. LLe NpUAOOHHI 4NEHUCTOHOT
00 90 cM 3aBnoBXKU, AKi ¥x1BYTL 6ina 6eperie Amepukn Ta MNisaeHHo-CxigHoi
Azii. IxHE TiNO BKPUTE MILHUM LWTOM, fif, SKMM CXOBaHI HOrW. 3akKiH4yETbLCS
BOHO AOBrum BicTpsaM. Me4yoxBOCTM BUX0AATL Ha Beper Bigknapaty auus
(pmc. 11.5). Li TBApUHM LIIK@BI TUM, LLLO HaraayloTk NPeaKis NasykonoaidHnx.
HanbnmxunmMm pognyaMmmn MeYOXBOCTIB Bynu BUMEpNi pakoCKOPRioHH, 3 AKA-
MU IX NOEAHYIOTL Y Knac MepocTomosi. Lie 6ynn HankpynHiwi YneHUCTOHOTI
BCix 4acis. Jlesaki 3 Hux caranu 2,5 My poexuny (puc. 11.6).

Puc. 11.6. Takuii Burnag Mae OauH
3 HanBINbLUMX BUAIB PAKOCKOPNIOHIB.

Puc. 11.5. Me4yoxBicT — cy4acHa
TBapuHa




Tema 1. PiznomaniTHiCTh TBapHil § 12. Kaac Iasykononibui

iforo. MoJsio/ti XpecTOBUKH HeI0Bro 3a/dila-
IOThCS TaM, Jie 3’ IBUJIMCS Ha CBIT: IXHA MaTH
MOke OyTH U HHX 3arpo3olo. Masienbkuid
NaBydoOK BHJIA3UTH Ha BHAHE Micue i BUIyc-
Kae 1o BiTPYy maByTHHHY HUTKY. Kosm BOHa
CTA€ JOCUTD JIOBIOIO, BITEpP MiAXOIIIOE HaBY-
TUHKY 3 naBydessm i vece ii yeinje. [apyTin-
KM, 110 JiTaloTh 11ij1 yac «6abuHoro jiras, — e

® 1. OcoGnusocTi nasykonoaionux. Maiixe sei 110 tie. Buais kaacy
IaBykonoiGHi MENKAIOThL Ha CYXOL0JII. Ixuimn XapaKTepHuMH 30BHIiNIHI-
MH O3HAKaMH € BiICYTHICTL BYCHKIB i ckiaaauux oueil. Ile wacaijok roro,
10 NPEeAKH MABYKOTOAIGHIX Oy/in TBapuHaMH, AKi puancs B 3eMI, | BTpa-
THIH 1ti oprann sk Henorpibni. Tonosa it rpyau B naByKonogaioHnx s/m-

Puc. 12.4. Cameup Bpogaqoro
JUCS B 20710802pyou. Tlepiua napa KiHIliBOK 1MX TBapHH IHIePeTBOPHIACH : : - ; nasyka (1iBopy4) HabNMXKaETb-

JiTazbHi 5ac00H MAICHHKIX MaBy4KiB. €51 0 CAMIW, DONOHYIWH Ti

®m 3. O6epexHiwe 3 naBykonoAioHumu! <LWNIOGHUI NOAAPYHOK» —
CxAacTH ysIBY [1PO PIBHOMAHITTS MaBYKONOAI0- KOMaxy B NaByTUHHI.
HUX BY MOJKETE, CKOpHCTaBLnch mabauuero 12.1.

HA Xeaiyepu, siKi J0NoMaraioTh VIPUMYRATH
3100my (puc. 12.1). Jlpyra napa (nedunanv-
nu) YacTKOBO BUKOHVE (DYHKILT 3HHKINX BY-
CHKIB i BHKOPHUCTOBYETHCS K IPHCTOCYBAHHS
J10 IOUTYKY 3/100H4i. _
® 2. Nasyk-xpecToBuK. Bii, MabyTh, Haun- IpencraBunkn Aesakux psajis kiaacy Iasykonoaioni
JIM MaBYKiB-XpeCTOBMKIB, AKi JicTaan CBOIO

Xoanabui
HOI'H

IMpocri
BiYKa

Xedginepu

Tabauus 12.1

: Pa MpeacraBHuk Onuc npeacraBHuka
Ha3BY uepes 300pakennsi Xpecta Ha depesili o sl i o
(puc. 12.2). X pecroBuk riete citky (puc. 12.3), Psn IaBykn Kapaxypr Haitnebeaneuninmit nabyk Yxpainm!
BUTSIVIOUM NABYTHHY 3 NABVTHHHUX Gopona_ (‘13 000 Buin) CaMka — /10 2 cM 3aB/IOBKKH, 3 HepBo-

numu Asmamin. Hommpenuii y crenosii
yactini Ykpainu. Cxosanku spobreni 3
MaByTHHH.

BOK — OCOOJIMBUX 37103, 1110 PO3TanloBaHi Ha
kit uepesiist. [IaByTHHA HATATVETHCA TaM,
Jie yacto Jitaiots koMaxn. IIpo norpanaamns
3;1061.11{1 JIO CiTKH MaBVEK ﬂi3Ha€TbC}l 3a 1"1 KOJIN- Psn CKO]‘]HiOHH ]{pHML‘bKI[i-'I L‘KUD]]iOII Hiunuit xuxa, 10 4 ¢M 3aBJJOBXKH. Ha
panmsMit, Bill HaKiae Ha KepTBY NABYTIY, (2100 Bunie) KiHiti Wepenlst — OTpyiina roaka. [l
S = % ¥ NOAUIK VKye DoxicHuil, ane ne cmep-
yvousae fi OTPYHHHM yKycom xeJiiepis, 3a- reapnuit, TpannseTses B Kpimy.
roprac B NaBYTUHHUH KOKOH i BBOJMTH TYIH
TpaBHuit cik. Koau By TpitnHi opranu Koma-

[Tenanbmmn Orpyiini
Kil'THKH

Puc. 12.1. «MopTpeT» naByka-
XpecTosunka

Pan Conbnyrn | 3pnuaiina coubliyra Hiynnit xmkak, 10 6 ¢M 3aBJAOBKKH.

. XM TIepPeTPaBIsATLCA A0 HAMBPIIKOTO CTaHy, (1100 BuaiB) 7 [l Biako Girae, crprbac. YKye CHBHIX
Puc. 12.2. Camka (nisopyy), ~ [1ABYK BHCMOKTYE 1L - o o inezen Hef')efneqm-!u 4epes MOAKINBICTH
cameup (npasopy) CamMku mnaBykiB KpynHiui 3a camuis sapakeHHs OaKTepisiMu.
XpacTosvKa (puc. 12.2). Jlpibni camui ayske PH3HKYIOTb, ;
| nabmukaiomcs 101mx. 11po cooc nabmxenHs Psan Kocapuxu | Kocapuk spuyaiinnit | [ommpeni na seiit repuropii Ykpainm.

camellb 1oMepe/Kae, BUKOHYIOUN 0coOIMBHI (6500 Bris)
TAHOK, a iHO/i NPHHOCHTD «1II00HMI 1oAapy-
HOK» — VIIOIbOBaHY KOMaxy (puc. 12.4). Koau
caMKa IHanyckae camig A0 cebe, BiH nejamn-

[Momowors Ha APIGHUX TBAPHH, MOBi/ID-
HO HepecTYNaloul CBOIMH HAJIBHUANHO
nosruMu noramu. Jlosxuna tina (6es
HIT) — MaiiKe 5 MM.

naJblaMM IePeHOCUTh CBOT €TaTEBI MPOAYKTH Kaimi Cobaumnii ki IliznimMacTbest Ha POCINHN, e YeKae Ha
o 1i craresoro orsopy. Ilicis sariHenHs B (rpyna psuin) TETIOKPOBHHX TBAPHI, Y AKHX CCE KPOB.
Garatsox BUIIB CAMKA 371a€ caMIS (40 000 BuaiB) € nepenocnnkom HebesneyHux xsopob.

SarnigHeHi g1 BilKJIa/1a10ThCA B KOKOH
i3 naByrunu. CaMka OXOPOHSIE il joriadjaae

s 49
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Tema 1. PisnoMaHiTHiCTb TBapHH

Jlesiki maByku, ckoprionu Ta kit € nebeaneunumu juist o, Haii-
Oiabiny Hebe3meky 3 nmpeJCTaBHUKIB (paynn YKpaiHu CTAaHOBUTb Kapaxypm —
MATOPYXJIMBHI 11aBYK, 110 MEIIKAE B OOIVIETEHHX MaBYTHHHAM CXOBaHKaxX
Ha [liBani Yxpaian. Y pasi fioro ykycy norpibHo nerainio BBECTH IIPOTHKA-
pakypToBy cupoBarky. OTpyTa Kapakypra HecTiiKa 10 Telja, ToMy B rep-
11 OHY-/Bi XBHAMHU TCAA YKyCy Tpeba NPUTHCHYTH 10 YPaKEHOTO MicIis
rosiBky cipuuka (abo TpbOX CIpHUKIB) i mimanuT il iHIIKMM CIPHUKOM.

[TpokycuTH WIKIPY JIOAWMHU MOXe i ma-
panmya (puc. 12.5), ane ioro ykyc nogaiommii
JI0 yKycy ocu. Haitdinbimmu y ¢BiTi maByka-
MU € Tponiuni nasyxu-nmaxoiou (puc. 12.6).
VKyc AeaKux i3 HUX Takoxk HebesneuHuii 1
JIOJIMHH.

Hebesneunumu MOXKYTh OyTH it Kaiw.
V aici MOKHA CTaTH JKePTBOIO Halaay KpoBo-
CHCHMX iKCOM0BHX Kaiis (mad.a. 12.1). Kaina,
AKHI y1'BCA B IIKIPY, AKYPaTHO BUTBUHYYIOTb,
ajle Kpauie e poOuTH B MEHYHOMY 3aKJjaji.
[loBepHyBUIHCD i3 JiCy, peTesbHO OrsijaiiTe
OJIAT | INKipY: HAa HUX MOXKYTb OyTH Kl

Kaiut kopocmsnuii ceepbyn (puc. 12.7)
€ 30yannkom Kopoct. L apibHi Kl KuB-
JATBCA MIKIPOIO JIOJMHH TAa iHIIMX CCaBIIiB,
vTBOpOI0YK B Hilt X01u. CaMKH BiAKIa1a10Th
SIS, 3 SKMX BUJIYTLTIOIOTHCS auyuHkn. Ile-
PernoR3anyu MOBEPXHeI0 Tijia Ha HOBI Micls,
JIMYMHKN 3HOBY MpoHukaioTs y mkipy. Haii-
Puc. 12.6. Mraxoin, AKOro yacTine KopocTa BpaXkae IKipy MK 1ajblis-

AIGAVES TRHMAE JHOMA MU il HA 3rMHAX PYK. 3apakeHHs KOPOCTOIO
Bi/IOYBa€ETHCST B pasi A0TOPKaHHA 10 XBOPOTO
abo iforo ojsiry.

Puc. 12.5. Camka TapaHTyna.
Ha yepeBui BOHa Hece
BMBOAOK nasy4ar!

B Knac Nasykonoai6Hi Hanivye maitxe 110 Tuc.
BUAIB HA3EMHWUX YNEHUCTOHOMMX, TiNO AKUX CKna-
[aeTbCa 3roNoBorpyaen i yepesus. Ha ronosorpy-
ARX NaByKiB PO3TaLLOBAHI HOTUPW NAPU XOANNBHNX
Hir, a Takox xeniuepu Ta negunansnu. MNaeyku
BrpOBNATE NABYTUHY PO3TALLIOBAHUMM B Hepes-
ui 3anosamu. [eski naBykonoAibHi, Hanpuknaa,
KapakypT i CKopnioHu, HeBeaneyHi Ana noanHn.
Cepena kniwis € 36yaHNKN (KOPOCTAHWI cBepOyH)
i nepeHocHUKK (ikconoBsi Kniwi) xsopob noanHA.

Puc. 12.7. 3obpaxeHHn
KOpPOCTAHOro ceepbyHa,
BiAKNaOEHUX HAM RELbL | XO4Y
B LWKIpi NIOAWHK

50 o
S

§ 13. Knac Komaxwu

B 0/10BOrpyan; Xesiuepu; Neaunasnsru.
B 1. Yomy knac MasykonoaibHi HaNexuTL A0 TUNY YNEHUCTOHOrI?
2. $lke 3HA4YEHHS ONA ICHYBAHHA NaBykiB Mae nasyTuHa?
3. UWlo tpeba pobuTtin npu ykyci kapakypta?
4%, 9K 3axucTUTICA Bif XBOPOD, aKi NepeHoCcATh iIKCoa0BI KNiwi? Y signosiai
BUKOPWCTaWTE A0AATKOBI Axepena iHbopmaLlii.
5%, YuM BiAPIZHAIOTLCA T B YOMY HE Pi3HATLCS NaByKonoaibHi i pakonoaibHi?
Homy nasykononibHi 0CBOINKW Cyxoain, a pakonoaioHi — BoA0AMIK?

B 4. Knac Mopcbki naByku. [lo tuny
YNeHUCTOHO |, KPiM «BeIMKUX» KNacie, aki
BW BUBYAETE, HANEXaTb i KiNbka «Manux».
OpauH i3 Hux — kmac Mopcbki naBsykwy (lan-
Tonogy). Lli TBapuHnU AWMBHO NOEOHYIOTh
03HakKu pakonoaibHux i nasykonoaibHux
(prc. 12.8). LosxuHa Tynyba MOPCbKUX
nasykiB cTaHoBUTL 1-18 mm, a XxO0OWNbHI
HOrM (YOTUPU-LWICTL Nap) € HabaraTo noe-
WuMn — 0o 25 oM. Lie xuxaku i 30BHILLHI
napasuTK, L0 XUBNATECA M AKMMK TKaHW-
HamMu KULIKOBOMOPOXHWUHHUX, MONKOCKIB,
rONKOLUKIPUX TOLWLO. IXy MOPCHLKI NaByku
BCMOKTYIOTb CBOIM MYCKYIMCTUM XOBGOTKOM. IXHi# KMLWIKIBHUK HE BMILLLYETLCS
y ManeHbLKomy Tyny6i, Tomy MOro BUPOCTUM 3ax0aATh Y HOoru. Cameub BUHOWYE
ANLS Ta MONOAHAK Ha CBOEMY TiNi.

Y YopHOMY MOPi TPANNSnTLCS HOTUPU BUAV MOPCLKUX NaBykie i3 611M3bko
TUCAYI ICHYIO4UX.

Pue. 12.8. MopCbKkuii naByk

B 1. MoxopxeHHsa Komax. HaituucienHinoo rpyrno0 3eMHHX opramis-
MiB € xaac Komaxu (puc. 1.2). llle nepaBHo BYCHI BBasKaJH, 1110 TPEAKaMu
koMax Oynu GaratoHixku (puc. 4.3), siki Ma0Th 3 HUIMU 6arato CIiILHIX
o3HakK. l1poTe cy4acHi MOJIeKYAAPHI 0CTI/KEHHS I0BE/IH, 1110 KOMAXH I10-
XOAATD Bij laBHIX pakonoaibHux!

EBosontisgs KoMax i HazeMHUX pocJuH TicHo nos'asana. Konn pocinin
MONIMPHIMCS HA CYXOL0.1i, WICHUCTOHOTT OTPUMAJIH HOBE Miclie iCHyBaH-
HsA. Y MpeakiB KoMax, 110 JIa3uin TI0 POCAWHAX, TiJIO BrOpY IiAHIMaJIn TpH
NMapH IepeHix Hir. 3 yacoM 1ie CIIPHYHHIIIO BioCOOICHH s IPY/IHOTO Bijuti-
JIy Tija, SKMi ckiafaBest 3 Tphox cerMentis. HacTynHi cermenTH nepecraim
6GpaTh y4yacTb y nepecyBaHHi il yTBOPHJIH YepeBlie.
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Teama 1. PisnoManiTHicTs TBapuH

3 BHCOKOT POCAHHM MOJKHA 3BAJTHTHCA,
aMoxkHa i 3ictpudnyn (puc. 13.1). Hese-
MK GiYHI CKIaZKN TOKPHUBIB Ha TPyAsX
JIONOMAarajiy nepiumM KoMaxam WHpsITH B
ITOBITPI Ta MIBHIIIE PO3irpiBaTHCA Ha COH-
. Y NOoTOMKIB LLIMX TBapHH TaKi CKJIA/IKH
HCPETBOPHIINCS Ha KPHJIA.
® 2. 3oeHiwHA 6yaoea komax. Tisio
KOMaX CKJAJAEThCs 3 201068U, zpyoderl i
uepesust (puc. 13.2). Ha ronosi micturn-
cd €AMHA napa eycukie, 10 € OpraHaMH
HIOXY Ta J0THKY. [To Gokax ronosu Giib-
HOCTI KOMaxX posTamoBaHi ckaadui oui
(puc. 10.4). Kpim 1ux, Ha roaosi MOKYTh
Oyru it npocmi giuka, siKi BU3HAYAIOTH Pi-
BeHb OCBITJI€HOCTI.

[Tepmi koMaxu KUBHAMCH HA3EMHOIO pocanuHicTio. s 1T noapidHew-
Hsl 3HAIOOUBCS TPUBYY I pomosuit anapam (puc. 13.3), SKuit pO3BHHYBCA 3
BUJLO3MIHEHUX KiHIIIBOK IOJIOBHUX CEIMEHTIB 1 CKIa/I0K 30BHIIIHLOIO CKe-
JeTa. FRUBJACHHS CYYaCHUX KOMaX JIV/Ke pisHOMaHiTHe, HOMY BiiNOBi1al0Th
Pi3HI THIM POTOBMX anaparis, sAKI POSBHHYJIMCH 3 IPUSYHOI0. JaBAsIKK IM
KOMaxX#u MOKYTh JIU3ATH 1KY, cCaTH piiuny touo (puc. 13.4).

I'pyanuii Bizytist KoMax yTBOPIOIOTH TPH cerMeHTH. KOKeH i3 HuX Hece 110
napi vir. BizburicTs 10pocanx KOMax Mac JIBi apu KpuJi, po3raiioBaiux Ha
APYTOMY i TPETbOMY cerMenTax rpyaeii. Kpuia — ckiaaakonoidui BHpocTH

Puc. 13.1. Nepwi komaxu, AKi
KUK Ha 3emni Ha Nno4arky
Kam'sHOBYIiNBHOIO Nepioay, Manu
NPUBAN3HO Taknia BUINAL

Bycukn
Bepxns

v*.llil

A

Crxnaani IMpocri
Huzxnvo- ’ ]

Opana napa ByCHKIB “ 041 Bl4Ka
- pa By HICTCTIOBHH /K [

mynmc]

Huxubo-
ryOimii
LY TTHK

A JIH1 041 [{"}K“ﬂ

opraiu Tpn napm uir neaena

Huskna ryba  Bepxua ry6a
Puc. 13.2. OCHOBHI 03HaKW NPeacTaBHn- * P :
KiB knacy Komaxw (Ha npmknagi 308HiLu-

HLOI ByaoBu Tina i opraHis ocu)

Puc. 13.3. bynosa rpm3y4oro poToBoro
anaparty capaHu

§ 13. Knac Komaxu

Puc. 13.4. 3niea Hanpaso: MeTenuk 6paXHUK N'e HEKTAP; Myxa IMXe 3rylieHe MOnoKo;
Komap cce kpos. Bynosa poToBux anapariB LMx KOMax
BiANOBIAAE IXHbOMY CNOCODY XUBNEHHA.

ctinky Tiza. MinnicTs KpuiaaM HafaioTh KUAKU. Llepeani i saani kpuaa
KOMAX MOKYTh OYTH OHAKOBUMH ado pisHMMU 3a Oy10BOIO. Y HCAKHX
Komax o/1Ha abo 0OM/IBI Napu KpuJi 3HUKAIOTE.

Maitike BCci BHYTpilIHI OpraHn KoMax MICTATLCA B YepeBIl; 3a3BHyail
BOHO cKiajiactoea 3 10—11 cermenrin. Inozi Ha yepesui 36epiraioTbes Bu-
JIO3MIHCHI 3aJIMILKH KiHIIBOK.

B 3. Ponb komax y npupoai. 3aB/sKi CBOiM YHCICHHOCTI KOMaXH BiJli-
rPAIOTh BUHATKORY POJib Y 5KUTTI Ha cyxooai. Bonn it oci TicHo nos’ssaui
3 HA3eMHOI0 pocJMHHicTIO. KomMaxu € 3auniosBayaMu KBiTKOBUX POCJINH,
N0iZA10Th 3HAYHY YacTHHY TX 3e/1eH0i MacH it 6epyTh y4acTb y nepeTBopenii
BiAMepJioro JaucTs Ta gepesuHu. Cepel KoMax € i 30BHillIHI MapasuTH TBa-
pui, i cipasskii xukaku. Takok KOMaxu € JUKepeaoM KUBJICHHS faraThox
{HIINX TBapHIL

Yu gidome eam cnoeo <wxionux»? Io
8010 03nauae? PocauHOLIHI KOMaXH MOXKYTH
iCTOTHO BIJIMBATH Ha IITYYHI CKOCHCTEMH, SKi
CTBOPIOE JO/IMHA, — TTOJIS1, Ca/IH, TOPO/H, JicOo-
nocajikn. Mu HacTo Ha3UBaEMO X «IIKiHU-
KaMmi», 00 BOHM TICYIOTH i 3HUNIYIOTH YpoiKai,
i BeZIeMO POTH HUX CHIpaBAKHio Bikny. Ha xan,
OTPYTOXIMIKATH BpaKaloTh HE TIILKH 1L BH/IM,
a it i, i mac camux. Hacnipapi «kiiHuk» —
Hebazkanuii /U1 Hac BHJL, KU HAAMIPHO PO3-
MHOKUBCSH B YMOBAX CUTHCHKOTO  TOCTIONAP-
ctBa. Takum €, HAIIPUKIAJL, KOJOPAJACHKUIT JKYK
(puc. 13.5). 11106 KoMaxu-<LIKiAHNKN> He 3a-
BJasasiu Ham 30MTKiB, Tpeba 0OMeKyBaTH IXHIO
YUCEJIBHICTh 3a /IONOMOrOI0 OXOPOHHHMX 3aX0-
JiB, AKi He OPYIIVIOTEH CepeIoBUINA iCHYBaHHS
inmmx suais. OauuM i3 Takux 3axo/lis € 6iono-
2iMHUN KOHMPOJIb. BHKOPUCTAHHS OJIHNX BU/LIB
JUIst OOMesKeHHsT yncesIbHOCTI iHmX (puc. 13.6).

Puc. 13.6. COHEYKO (XvxXui
XyK) ICTb nonenvwio (Nnpea-
CTABHWMKA «LLKIAHWKIB»)




Tema 1. PiznomaniTHicTs TRApHH

B MoxomkeHHs komax — HACNIAOK OCBOEHHS YNEHUCTOHOTMMK Ha3eMHoi poc-
nuHHOCTI. TiNo KOMax CKkNanaeThCs 3 roNoBK, rPYAeN i Yepesus. Tpu napu Hir
i B MAapu KPUN po3TalloBaHi Ha rpyasx. POTOBWIA anapar koMax Mae pisHy
6yn0BY 3anexHo Bifl cnocoby XueneHHs. Komaxu BiairpatoTs BaXNUBY POJib
Yy BCiX HA3eMHUX MicuenepebyBaHHAX.

I Potosuii anapar; kpuna; 6ionoridHnii KOHTPOMb.
B 1. Yum sigpisHsioTecs NnepeaHn i 3afiHs Napy Kpun y xykie (puc. 13.5)?7
2. $Aki 3 TBApUH, LLO 300paxeHi Ha MamioHky 13.7, € KoMaxamu, a siki — Bu-
ragaHumu ictotamn? HYomy?
-ﬁiiz ; 7
1 3 6 8

Pitc. 13.7.

3. Ak noB'a3aHi OCBOEHHS CYXOA0NY POCANHAMM Ta NOABA KOMax?

4*. Kk KOMaxu BNAUBAIOTL Ha XUTTA Nioaen?

5*. Ha KOXHOMY 3 TPbOX BiAAINIB TiNa KOMax MOXYTb MICTUTLCA MEeBHI OpraHu.
KoxeH i2 uux opraHie Mae 0OMexXeHy KinbkiCTb OCHOBHUX BapiaHTis Oy-
00BU. Y1 AOCTATHBO L0ro PISHOMaHITTA ANS HAWYUCNEHHILWOro 3 Knacis
TBApPUH?

W 4. BaraTtoOHDKKWU. |HWOK eBOMIOUINHOIO MAKO YNEHUCTOHOTUX, WO
OCBOIOBaNa Cyxoin, € BiAHOCHO HeBenuka rpyna 6araroxikok (12 tuc. enais).
Lte HazeMHi TBApUHU, TINO AKX NOAINEHE Ha ronosy 1 Tyny6, L0 CKNaaaeTbea

3 YUCNEHHUX YNeHuKiB (puc. 13.8). Maiixe BCi YNeHUKW MaloThk KiHuisku. bara- -

TOHIXKOK NOAINAITL Ha AeKinbka knacie. [1o peui, 38epHiTh yBary Ha MyxOnoBKy
(puc. 10.1). BoHa mewkae Ha MisaeHnomy Gepesi Kpumy i 3aHeceHa ao Hep-
BOHOI KHUW YKpaiHu. YNPOJ0BX OCTaHHIX AECATUPIY BOHA NOLMPIOETLCA BCIEIO
KpaiHOI0, NPOHUKAKOYM B XUTAO0BI ByanHku. AKWO 3HainpeTe i, He nakanTeca:
Myxonoeka 6esneynHa i NPOCTO NONKE HAa KOMax NopyY i3 samu!

Puc. 13.8. MowwupeHi 8 Ykpaidi 6aratoHixkw: KiBcsk (a); reodin (6);
KicTAHKaA (B); cCKOnoneHapa, wo mewkae Ha MisgHi Ykpaivu (r)

54 v

Y 14, FISHOMAHITTH KOMdX

® 1. Po3BuTOK KOMax. Maiixe BCi KOMaxu —

poadiavocmamesi, AaA JeSKHX € NpHTaMaH-
HUMH  ACKpaBi BIAMIHHOCTI MiXK CTATAMH
(puc. 14.1). 3a xapakTepoM PO3BUTKY BCiX KO-
MaX MOJKHA MOI/IHTH Ha JIBi BEHKI FPYITH.

Y xomax i3 HenosHuUM nepemeopenHiIm
(maba. 14.1) 3 sl BUXOIUTD JUMUNHKA, KA
Mae GisbIIicTh 03HAK A0POC/IOl 0OcoOHHM, ane
MeHIIA 32 PO3MIPOM, Mac HeJAOPO3BHHEHI KPH-
na i crareBy cucremy (puc. 14.2). Jlopocioio
KOMaxXa ¢Tac Mic/sl [IeBHOI KiJIbKOCTI JMHSAHb
(puc. 10.3). 115t po3BUTKY sl TAKHX KOMAX NOTPiOHO Oisiblie MOKHBHIX
DEYOBHH, TOMY BOHHM 3a3BHYail MEHII II0/0Y], Hi7K NPeACTaBHUKN iHLION
TPy KOMax.

Puc. 14.1. Camui xyki-
ONEHIB, AKi BAKOPUCTOBYIOTh
CBOI BENMYE3HI porv nia vac

60iB 32 caMOK

Tabruus 14.1
[IpeicTaBHUKH JAESIKUX PSIiB KOMAX i3 HEIIOBHUM [1€PETBOPEHHAM

Pan MNMpeapcraBHUK Onuc npeacrasHuka

Melkae B KHTJ JIOJANHH, € ePEeHoCc-
HHKOM #iclb raueTiB Ta indexuiit. Lo
13 MM 3aBaoBKKH. YuceabHicTh 3HH-
KYETbCA 3aBAsgKkn Giosoriunnm 3aco-
Oam GopoTEOH.

[Ipycax pymii

Kpacyns aisa

-

Psn Ipsmokpuai | Capana nepesitia

(24 000 BuziB) i
J

Pay Tapraun
(7500 BuniB)

HaskososoaHa KoMaxa, 10 5 ¢M 3a-
BAOBKKH. JIMuMHKa PO3BHBAETHCH Y
Boji. 3anecena a0 YeppoHoi KHUIH
Ykpaiun.

Psy Badoku
(6000 Buain)

Pocaunoiana komaxa, a0 6,5 cm sa-
BAOBKKH. IHOAI 30MpacTbest y BEaH-
yeaHi arpai, sKi 3aardi nepeaeTiTi
MOpe i 3'iICTH BCIO POCJMHHICTL TaM,
KY/1H IepPeMicTHIINCS,

Psin Kaomn [TocTinbuuil Kion 3oBHIIHII DapasHT JUOAHHH, 10 8 MM
(100 000 Buais) - sapoBKKH. Hanasae BHoui, y/leHb X0Ba-
m €TbCA B Pi3Hi IMiAMHK. YKYCH nopyuiy-

= 10Th COH, CIIPHYMHAIOTH BUCHITH Ha IIKipi.

Bomi Boma mojacska 30BHINIHII napasuT JIOAMHN, 0 6 MM
(500 Buain) 3aBOBKKH. IlepeHocHHK BHCHITHOTO

mdy. Tino cnaomene. Omua gopma
ACHBE V BOJIOCCH TOJIOBH, IHIIA — B OJIS131.




Tema 1. PiznoManiTHICThL TBapHH

Puc. 14.2. Jopocni ocobuHK
4epBOHOKNONIB («Knonis-conpa-
TUKIB») Ta IXHI NUHUHKN,

LU0 BIARIZHAKTHCH e
PO3MIPOM i BIACYTHICTIO Kpwn

Puc. 14.3. Y meTenuka maxaoHa nu4nHkKa
(ryceHuun) ayxe BinpisHAETLCA Bia 3pinoi 0cobuHu.
Cranii po3asuTky (3n1iBa HanNnpaeo): ANUA; NYCeHWLUS;

nene4ka; spina ocoonHa

JluuuHKH Komax i3 noeHum nepemeopenusm (mabia. 14.2) 3oscim
He cxoki Ha 3pimix ocobun. Ixuiit KuTTEBMIl MK CKAAJAETLCA 3 Al
JUHUHKU, Asiteuku Ta 3pinoi komaxu (puc. 14.3). Ha cranii asnedxn, aKa €
HEPYXOMOIO Ui MaJOPYXOMOIO, BiAOYBAETLCS MOBHA 1epedy/ioBa opramis-
my. s rpyna € esosnoniiino rnpocynyToio, nopisnano 3 nepmoo. Ii nossa
MOB'SA3aHa 3 NOLNPEHHAM KBITKOBUX POC/IHH, TOMY 1110 /IO KUBJEHHS Ha iX
KBITKAX 1PUCTOCYBAJINCS KOMaXH 3 TMOBHIM [E€PETBOPEHHSM. Y IeSKNX 3
HMX YTBOPHJIMCS POTOBI anapaty, NpuUAaTHi /151 100yBanis Hekrapy.

B 0o6ox rpymnax koMax mouripese XHKaiTBo.

Tabanus 14.2

IIpe/icTaBHMKH IeAKHX PAJIIB KOMaX i3 MOBHHM NMEpPeTBOPEHHIM

Pag NMpeacTaBHuk Onuc npeacTaBHUKA

Psap JKykn Xpyut rpaHeBuii Komaxa g0 3 oM sasposxkkn. Jlu-

(400 000 pu- N YHHKH KHBYTH ¥ IPYHTIL, JKHBJAATHCA

JUB) KOPEHAMH, A0POCcai ocoOHHN T1aTh
auers gepes, Pawime Oyan nebes-
MEUHUMH  IIKIZIHNKaMM, HUHD  4#*
CEJABHICTh CKOPOTHIIACH BHACTIAOK
3acTOCVBAHHA OTPYTOXIMIKaTiB,

Psia Mereankn | Conuesuk Ovaskosuii Jdennuit MeTesMK, po3Max Kpuia —

(160 000 Bu- Y a0 6,5 em. TIycennus musurhHCSH

JiB) OVAAKOM, KPONMWBOW i iHIIHMI
Oyp'a10BUMI POCIHHAMH, 3UMYE B
ITiBuiuniii Adppuiti.

Pspn Asokpuai | /Iposodiza yoprouepesa | Thiojosa myxa, 2.5 MM 3aBOBK-

(160 000 Bu- ki, AKuBuThes ruuanmi hpyvKTamMn

JUB) tomo. Haitnomupeniwmii  aabopa-
TopHKUil 00'EKT JUIA BHBYEHHS CNaji-
KOBOCTI.

§ 14. Pisnomanitrs komax

lpodoswcerns mada. 14.2

Psagn

MpeacraBHmk

Onuc npepcrasHuka

Pan Iepernn-
YACTOKPHIII
(150 000 Bu-

Jip)

Pyia sicosa mypauika

-

B

JloxkuHa Bin 7 a0 14 mm, OGyaye
BeMKi  Mypamnukn,  XuKak, 1o
KHBHTHCA APIGHIUMI TBAPHHAMHE, 32~
XHILAE JIC B/l PO3MHOMKEHHS POCIIH-
HOTITHHX KOMdX.

Psan baoxu
(2000 Biis)

bBaioxa mojcoka

3oprimniii napasut goannu. Maio-
YK JIOBKNHY Tina 1o 3 MM, crpnbae
Ha 30 cm y Bucoty ta 50 cm — v 108~
snny, Hepenocnnk uymu. Jlnunnka
HKHBE B XaTHLOMY OpV/Ii.

B 2. PisHOMaHITHI kpuna. Hararo psi/iiB KoMax BHPI3HSIOTHCS 33 0C00.11-
pocTsimu Oy0Bu IxHix Kpua. Y KJIONiB nepejins napa KpuJl HalliBKOPCTKA,
a 3Q/IHA — CJAYTYE AJIsl NOJbOTY. Y KYKiB [epiia napa KpuJji nepeTBopioeThb-
s Ha KOpPCTKi Hajkpuiaa. Kpua MeTeankiB mokpuTi ApibHoI0 1yCcKoI0, sKa

YTBOPIOE SICKpaBHii BiI3epyHOK. ¥ neperusac-
TOKPWJIMX Tepeii Kpuja KpynHimi # MaiorTh
HEeYHCACHHI KUJIKK. Y JABOKPHIIMX 3a/iHi KpH-
JIa 3HUKAIOTEL | NePeTBOPIOIOTHCS Ha HEBEJIHKI
OPUAATKH (ASHIKYQALILA), 110 JA0I0OMaraioTh
3bepiraru piBHOBAry.

® 3. Komaxu ta moguHa. /leaki komaxmn
KUBYTD 110pyY i3 moabMu. Tak, y namomy no-
MENIKaHHI MOKYTh JKMTH YOPHUIT TApraH i Hpy-
cak. Ilapasuramu o unn i daraThoX ccaBiliB
€ oui ta 6s10xu. [octiabunii Kion Meinkae B
KUTIH JOMHN T KMBUTBCS 11 Kpos'10. Kpos
JIHOJIMHM 1110Th Takok Komapi (paa JLsokpwii).
[y it xapuosi npoayKkTH NoTpibHO 3axMIIATH

" BiZ XaTHiX MyX (TOi camuil psa), pisnoma-

HiTHUX 3epuoinis (paa ZKykn) i papaonoBux
mypaiok (psia Ieperunuacrokpuai). Opsr
tpeba obepiraTu Bijx Moai (psag Merennku).

[HToskosuunmit woBKoupsia (puc. 14.4) i
MeI0HOCHa O/KOJIA OJIOMATIHeH] JIH0IHHOIO.
A Myx# Apo30(dian 3aBAAKH HENPHUMXJIHBOC-
Ti il KOPOTKOMY T1epiojly PO3BUTKY Bifirpain
BAKJTUBY POJIb ¥ PO3BHTKY I'CHETHKH (HayKu
PO CIALKOBICTD),

Puc. 14.4. LLloBKOBU4HMI
woskonpsa. |13 KOKoHIB,
Y AKUX MICTUTBCH NANEYKA,
BUPOONAIOTEL WOBK.

Puc. 14.5. Iapeus Tpuxorpama,
L0 BIAKNa[ae \Aiaug y knagky

AEUDbL MeTenuKa




Tema 1. PisnomanitiicTs TBapun §15 Tuu MoJockn

«OXOpoHIIAMM > BPOIKATB € i3014i, NPEJACTABHUKN M€PETHUHYACTOKPUIIHX.
Bouu BiZAKAa1al0Th SIALSE B KJIQJIKH iHIIMX KOMaX, V TOMY YHCJIi i THX, AKUX
MU BBAKAEMO <IIKiIHMKaMu» (puc. 14.5). JInunnka isauns noctynoso 3'ij1ae . ®m 1. NoxomkeHHs wMoniockis. Tun
KoMaxy-xassina. [lux Kkomax BUKOPHCTOBYIOTH /st OIOJIOrYHOTO 3aXHUCTY
nociei. Ha saib, ynacaizok obrpuekyBanns oTpyToXiMikatamu nosiis ru-
HyTi: He Ti..‘lhKll:f.’i}lIIi. au iHI-iIi K.(}pI/ICHi JHOHHI Komaixu. 4a rpyia, MPECTABHUKN SIKOI MAIOTh CBOE-

. ba[-a-tg BH/LIB KOMAX € PUIKICHUMH, TOMY TOTPEGYIOT OXOPOHH. O;'.[}.IE{ P/l BUL/ISL | He CXO3Ki HA TBapUH iHIINX
3i CHOCODIB IX 3aXMCTY — CTBOPEHHSI CTIELIaIbHIX OXOPOHHUX TEPUTOPIH. rpy1t (puc. 15.1).
Humu MOXKYTBH cTaTh HABITH HEBEANKI JUAAHKH IIKIJTBHUX CajliB.

Moarocku naniuye maitxe 100 tie. BUIB i
jexiabka Kiaacie. MOMIOCKM — IPOLBITAIO-

SAx eunuxiau wi dueni icmomu? 3 Bino-

B cHye aBa OCHOBHI TV PO3BUTKY KOMax: 3 HENOBHUM (AlLE — NNYMHKA — MIX BAM FPYIT HAHOIMKYHME POIMYAME MO-
Aopocna ocobuHa) i NOBHUM (AAUe — NNYMHKa — NsNedka — A0pocna 0co- JIOCKIB € KiJb4acTi 4epBH, 1110 30BHIIIHbBO HE
OuHa) nepeTBopeHHAM. bararo komax nOTpe&y‘OTb OXOPOHU (piaKiCHI BLUAW, MoiOHI 10 HUX. [-lpt‘,’lKII MOJTIOCKIB NPHCTO-

3anuoBadi, a TakoX XmxKaku 1 napasmTu, ki 0OMexyoTb YUCEeNbHICTE poc-

A , CYBAJIMCS JI0 KUTTS HA 1MOBEPXHi TBEPAOIro
NVHOIOHWX BUAIB). :

rpyuty abo inmoi onopu. Hacruna IXHbOTO
HenosHe vi nosHe nepeTBopeHHs; MHNHKA; IANIeYKa. tia, mo Ovia crnpsMoBaHa Ha30BHI, Bij-
KJajaja Ha CBOIil MOBEPXHi TBEP/WI 1ap

1
2. YoMy CKOPOYYETBCS YACENMBbHICTb AEAKWUX BUAIB KOMax? DAY, HK”E DAXHMINAR IMX. THApRXH B/t
3. Yum ana NoanHn BaXMBI NEPeTUHYaCTOKPUNI? XMKaKiB. [llo6 dopmysaTi Takui 3axmc- .. 7 ’T
4. Yum BNOXM BIAPISHAKOTLCA Bif BOLEH? . HWIT MAaHUMP — uepenawKy — Y MOJIOCKIB ,’y//// /-*
5*. BanPONOHYIATE 3aXOAM LIOAO OXOPOHM KOMAX. . possMilyJaca ocodnuBa CKajgKa MOBEpX- &%
Hi — manmisn (puc. 15.2). Mantist npuisrae

B 4. WryyHi micus rHisaysaHHa ons nepeTuH4acToKpuimx 710 HepeHaLiki; MK Helo it TiIoM MomocKa
(puc. 14.6). THiapa Ans NepPeTUHYACTOKPUAUX POBNATL i3 CTEGNH O4EpPeTY, AKWIA . yTBOPIOETHCS Maumiiina nopoxcnuna. e-
3aroToBNAIOTH 3eNEeHUM, abu OHQDET;HI:I.; He poa*r_picacyaanmcn.Cgeﬁnmm_mia- | p eTIAIIKA CKIAAETHCS 3 MAPiB BALIAKY, sIKi  PC. 15.1. TpeacTaeHuky Tny

METPOM 2—12 MM Hapi3ai0Thb Tak, Wo6 0AuH KiHeub = i MIOCKM: POrOBa KOTYLLIKA (a);
6y3§akpumﬁ Mixsygnqm. aiHLu:; - BJ:;.,EIKDMTH:I. : ‘\IO}KYTI’, YIROpRRAIY Brpaaamgy — Hie M;?Jrlgﬁun (%); Kapaxgwun (L))
KmyTku 3 20— 100 o4epeTUH NPUB'a3yI0Th A0 KiNKis | JIeHbKY DJMCKYYY PEHOBHHY.

fke 3Ha4YeHHs KOMaxu MaroTb 4ANA JI0ANHU?

Ha 50 cm BuLe Big Bepxis'a Tpas. MoxHa Habutn Hc sminunaca Oyooéa MoMOCKis yna-
ouepeTuHamm awmrk abo banky. Taki rHizga opieH- CHAI00K NOABU 68 MUX lfepenawxu? Jlns ne- Manris B
TYIOTb Ha NIBAEHb | HAXMNSIOTb YHU3, LWOB Y HUX HE | PECYBaHHS V  MOJIOCKIB 3'ABHBCS  BUPICT, fifomikitui ‘)L‘l!allIK:l
noTpanasna soaa. I 0 BUCOBYETHCA 3-TIJL Yepenaiiky, — noada. : '
B 5. NepBuHHOGe3kpuni komaxu. bins- | [lepini MOMOCKH, SIK i Cy4acHi 4epeBOHOI,
. WiCTb KOMax Mae kpuna. [lesiki 3 HUX, HaNpuknan, —  pyXaaucs 3as/aKH i XBUICIIOAIOHAM M S30BHM
Puc. 14.6. Ctennis wrysumu  Bowi Ta 610X, BTPATUAN XY 3B'A3KY 31 CNOCOBOM |+ ckopouennsam. Botu MOrumm sKkuBHTHCS Jiulie

rHizaisnamu ang isguis i oc KUTTA. Ane € W Taki Komaxmn, nNpeakKu SKkUx HIKoaum
\ He manu Kkpun,— nepeuHHobe3kpuni. o H1X Ha-
nexutb pag JlyckisHuui. JTyckiBHULIO 3BuYaiHy
(puc. 14.7) s mornu nobaunTu y cebe saoma, Ui

DKe1o, AKY 3HaX0uIn Ha nosepxui. /Lus upo-
r0 MOJIOCKH BUKOPHUCTOBYBAJIM MeEpmMKY —
| cnenianbmnii opram, 3iKpsaOyIoUn HUM BOJIO-

l'onosa Manriitna

KOM3XV XMBASTLCS KPOXMANbHUM Knelictepom i « | POcTi 3 Kaminus (puc. 15.3). Por i3 teprroio it Pot HOPOMHANS [Hora

KNEEM | MOXYTb MCYBaATH NANITYPKK KHMXOK, Lna- OpraHy YyTTA PO3TalloBaHi Ha roJiosi, Mo py- Puc. 15.2, Cxema Gyaosu Tina

nepu Towwo. CnimaTi NYCKIBHULIIO HENPOCTO: BOHA XOMO MOB’g3aHa 3 Horow. OCKinbKN ManTiiiHa apxaiyHux MOMNOCKIB.
Puc. 14.7. NyckisHnus nobpe xoBaETLCS, WBMAKO Oirae Ta Mae o6TiuHe MOPOAKHHUHA 3aXHIIeHa Yepenanikolo, OpraHu MpnbanaHo Tak NodyaosaHi

3BUYaiHa TiNO, AKE BAXKO CXOMUTH. ! IUXaHH4Aa pU3!\diL"l'llJlHCH caMe B Hiill. YyepesBOHOr MOMKOCKKU




Tema 1. Pianomadithicrs tBapun

Puc. 15.3. BUHOrpanHui cnumack (a); oro ronosa KpynHum nnaHom (6);
30inbWeHa ainsHKa TepTkm (B8)

Puc. 15.4. Aesiki MOPCbKi
YepPeBOHOr MaloTb Yepenatukm
Haa3su4anHol Gopmmn
Ta 3abapBneHHs.

CYXOAiNbHWIA MOMKICK,
noztaBneHnin Yepenawkm

Vil

Puc. 15.6. NnaBy4a NMYnHKE
MOPCLKOI0 YePeBOHOI0ro

B 2. Knac YepeBoHori momocku. Koncer-
PYKILis TiIa, AKY MU OIIMCAJIH, Jaida MOKIUBICTD
npejacTaBiukaM Kiacy YepeBoHori MoOJIOCKH
MOUITMPUTHCA He TiABKH B MOPI, a i Ha cyXo01i
(puc. 15.4). Lleit knac nanivye 6anspko 80 Tuc.
BHIB. 3a J0IIOMOTOI0 TEPTKH HA3EMHI Y€peBo-
HOTT JKMBJSITHCST HA3EMHOIO POCIHHHICTIO, a 3i
CKJI/IKH MaHTIiHOI HOPOAKHUHH YTBOPUBCA Op-
raH JUIA JIMXaHus 1oBITPsM — JICTCHi.

[IprKiajioMm cyXoAIbHUX YepeBOHOIMX ©
BUHOTPAJIHMH  CIMMAK, HOIIMPEHUIT 1O BCili
Ykpaini. Ileit Bug moxe nmkoanTi BUHOrpai-
HUKaM. AJe caMoro CiMMaka BUKOPUCTOBYIOTh
y Ky i mTy4yHo BUponLyioTh e 3 vacis Cra-
pojiasinboro Pumy.

Jlesiki cyxo/i/ibHI YepeBOHOTI BTPaTHIIN Yepe-
namky (puc. 15.5), a inmi — npusBuyaiamcs 10
KHTTS B MPICHUX Bo/ax. Came /10 Takux MoJI0C-
KIB HAJICKMTDB porosa KoTyika (puc. 15.1, a).

Y MOPCHKNX BHAIB YEPEBOHOTHX i3 ACIb
BUXOSATD TMYHHKH, AKi IAKUI 4ac 1MpsiioTh
v Tosuli Boau (puc. 15.6). Teuii nepenocstsb
TAKMX JIMMHHOK Ha BeJIMKI BiacTani. Y npicno-
BOJIHHX | Ha3eMHHX YEPEBOHOIHX i3 sHILs Bijt-
pa3dy BUXOIHMThL MOJIOJIHI cauMak. [cHyioTh i
ANBOPO/IHI BHJH.

B 3. Knac [BocrtynkoBi momocku. Ha
BiIMIHY Bi/l Y€PCBOHOTUX, PEACTABHUKH KJA@-
cy Jeocmynxosi (/10 SIKOIrO HAJNECKUTH TIPH-
6/m3H0 9 THC. BIWLIB) Maibke He Harajyiorb

§ 15. Tun Moaocku

MePBHHHIX MOMOCKIB. [xHE Tino crucnyte 3 GoKiB i BKpUTE BOMA CTY/IKAMH
yepernamkn (puc. 15.7). Biporiino, iie npuctocyBaHHs BHHHK/I0 BHACAII0K 11PO-
JKHBaIIA HAa M AKOMY IPYHTI, 1€ XHAKAKH MOTIJIM aTaKyBaTH MOJIIOCKIB 1 3HU3Y.

JIBOCTYJIKOBI MOJIIOCKH 3a3BHYail MasopyXJuBi abo HEPYXOMO IIPHKPIT-
JeHi 10 onopi. I'o10Ba B HUX 3HHKJIA, HOTA 3MEHIIHJIACE | cruonmaacs 3 60-
kiB. CTYJIKH YepemnaiKky iabHo 3MUKAIOTHCS 3aBAAKH M'sI3aM-3aMUKayaM.
BijbiicTh MAJIOPYXOMHX i HEPYXOMHX TBapHH JKUBJATHCS, (PiabTpyioun
3aBucai v Bojti noxknBHI yactku. He € BuHsiTKOM i iBOCTY.IKOBI. Bonu nipo-
KauyiOTh BOLY UCPe3 MaHTIHHY HOPOKHUHY, 3aTPUMYIOUH NTOKUBHI YACTKH
3510paMu.

Y npicunx BoaoiiMax Ykpainu nowupeni Ge3sybxu ii neprienuui
(puc. 15.7). Jlng nepecyBsantsi BOHH BHCOBYIOTb HOTY BIICPE/L, 3aKpilliio-
I0ThCS Ha JHI Ta HLTArYIOTh yee Tijo. S
MOJIIOCKIB PO3BMBAIOTHCS B MaHTIHIN 10-
POXKHHUHI; TaMm i3 HUX BUXOMATbH JIMUHHKH,
yepenaniki skux Maioth 3yoni. Kosan najg mo-
JHOCKOM 3'sIBASICTRCA TiHb PHOM, BiH BUKMA€
MOTOMCTBO Ha30BHI. JIMUMHKM npUKpinmio-
10Thest /10 3s0ep 1| naaBiis pudu Ta aesakuit yac
BE/LYTh NMapazuTHYHMI crnocil icHyBaHHsI.

DiabTpyun BoiLy, 6e33yOku it nepaisim-
i BijirpaloTh BaAKJIMBY POJIb Y il OYMIICHHI.
Y ixnix uepenanikax j1oOpe POIBHHEHHIT BHYT-
pilnHiil nepraMyTpoBHil 1ap, ToMy paHime ix
BHKOPHCTOBYBa/IM /LIA BUTOTOBJICHHSA [Y/I3U-
KiB. €Bporeiicbka pivkoBa nepiosa cxouka
(puc. 15.8) Hacense TiIJILKH YHMCTI PIYKH 3i
HIBH/IKOIO TCYIEIO i € JUKePesIOM PIYKOBHUX Tep-
aiB. Yepes OGPakOHBEPCHKHH BHJIOB 4YHMCE/Ib-
HICTD 11 NOCTIHHO CKOPOYYETHCA.

Ilepsuna yTBOPIOETHCA TOAL, KO MiK
CTYJIKOIO Yepenamiku i MaHTi€0 MOJII0CKa 110-
TPAILILE YYKOPIJIHE TiJI0, HATIPHKIAM, THITHH-
Ka abo napasut (puc. 15.9). ManTisi 0X0110€e
11e TiJIO, YTBOPIOKYHN HABKOJIO HbOI'O MIILIEYOK,
i mounHae Byt nepaamytp. 11lo6 orpu-
MaTH ITYYHI NepJu, M MaHTiio MNepjaoBUX
CKOWOK YBOJISTH KYJIbKH 3 1ICPJaMyTpy.

Puc. 15.7. NepnisHuus —
NPICHOBOAHWIA ABOCTY/IKOBWIA
MOJIOCK

Puc. 15.8. AobysaHHA nepnuH
i3 NepNoOBOI CKOMKK

Miwmuka IHlapu nepaamyTpy

OcHOBHI 1HOCTAYAJILHUKY NepaiB — MOp-  Mauris [Tepanna
CbKi NepsoBi CKOMKH, [0 HACEJAAIOTh TIEPe-  Puc. 15.9. Cxema yTBOpeHHs
BAXKHO MIJKOBOJ/IS TPOMiYHUX MOPpiB. Ix nepanHn




Tema 1. PianoManituicTs TBApHH

§ 16. Kanac losoBoniori Moaockm

BWJIOBJIIOIOTH | IITYYHO PO3BOAATH 3apaju
nepais (puc. 15.10). Ha cnienianpanx dgpepmax .
JIO/IN BHPOILY IOTh TAKOXK VCTPHILL (puc. 15.1)

i Miziil, AKUX yIKUBAIOTH V TKY.

B Tvn Moniocki Hanivye nowan 100 Tuc. Buais.
MepLwi MONKCKKU — Le TBAPWHU, SIKi NOB3anu no
onopi n Bynu 3axuuieHi 3Bepxy Yepenawkolo.
IxHe Tino cknaganocsa 3 ronoeu, Horw i Tynyba.
Puc. 15.10. PosiTH“K Ha Yepenauwika MOnMoCckie BMpobBnaeTeCa 0coBAUBOIO
NIABOAHIA GEPMI NEPNOBUX oy nankol0 NOKPWBIB — MaHTIEK. [BOCTYNKOB
CKOWOK. IXBMPOWYIOTB Y GIT- o piyokiy — binbTpaTopy, WO 6epyTb y4acTs y
KK (o BMeaTh Y TORIR ReAM. 6ioNoriYHOMY O4ULLIEHHI BOAW. :

Puc. 15.12. lTonoasGposi MONIOCKK

MilLeyku Ha ixHix 3a6pax! MONCK BUKOPUCTOBYE Ui KNITUHU ANst 3aXUCTY U
Hanagy. lMomipkyiite, 4yomy rono3sbposi MONOCKN BIA3HAYAIOTLCS AYyXe
sckpasum 3abapBneHHsam.

B 6. KopaGensHnii yepe. Barato ABOCTYNKOBMX MOMIOCKIB NPUCTOCYBA-
NMCA QO XUTTA B X0AaX, AKi cami pobnsaTb y CKenax, BanHakax, AepesBuHi. [Hoai B
HWX HABITL BAXKO BMi3HaTV MONiockis. Lle ctocy-
€ThCA V1 kopabenbHOro 4epBa, LU0 X1BE B Je-

® Yepenauuka; MaHTis; MaHTIFHA NMOPOXHUHA, nepnamyTp,; TepTka.

B l"lopialnﬂi:ﬁre BynoBy i1 cNOCI6 XNUBNEHHA YEPEBOHOI X | ABOCTY/IKOBUX MO- peBuHi (puc. 15.13). Ha nepeaHbomMy KiHuj foro
DB yepsonoaibHoro Tina posrtawloBaHa HeBenuka

2. Yomy nBOCTYNKOBI MOMIKOCKW YTBOPIOIOTH NEPANHUT yepenaLuKa, AKOIo MONIOCK, HEMOB LLIENENaMK,

3. Yomy po3BUTOK i3 NNABY4OK NMMHUHKOLO BIADYBAETLCA NMLLE B TUX HEPEeBO- rpuae aepesuHy. CTiHKY XO4y MONOCK BUCTUNAE
HOrMX MONIOCKIB, AKi XUBYTb Y MOPAX? TOHKMM LIAPOM BanHa. Xoau MONIOCKIB, Wo

4” ., Yomy, Ha Bally AyMKY, Garato MONOCKIB 3Aal0ThCs HAM HAA3BNYAWHO | dp- XWBYTb B OAHOMY LUMATKY AEPEBUHU, HIKONW HE
HUMNU? crnony4alnTbes. XMBUTLCA kopabenbHuii Yeps

5*. Yomy 4epeBOHOri MOMIOCKA 3MOMMU NPU3BUHAITUCA N0 XUTTHA Ha cyxononi, NepeBrHOoK Ta NNaHKTOHHUMW TBapUHaMMK,

a ABOCTYNKOBI — Hi? Sk, Ha BawW nornaa, Binbyeascsa nepexin HepeBoHOrnx AiansbHicTs KOopabensHUX YepBie cnpuyuHUna

[10 Ha3eMHOro cnocoby xuTTa? Yyumano asapiit pepes'aHux kopabnis. Y Yop-

HOMY MOpPI MELWKalTbh TPKU BAUAW UMX MONKDC-

kis. [PV MacoBOMY PO3MHOXeHHI ynpoaosx  Puc. 15.13. Kopabenbhnii
OAHOrO-ABOX POKIB BOHM 3[aTHi nogHicTio  €PB(8) Ta 3pyiHoBana HuM
3pyitHyBaTH AEepeE’aHi caai. Aepesuna(6)

B 4. YopHOoMOpCbKUiA 3arapOHuK. Ycim,
xT0 ByBaB Ha YopHOMY MOPpI, BiaOMa panaHa
(puc. 15.11). Lei xuxak y Benukin KinbkoCTi noiaae
ABOCTYNKOBUX MOMIOCKIB, Napaniayloun ix oTpyi-
HOI0 CNVHOI. MnoAyicTe panaH BeAnyesHa: oguH
MOMIOCK MOXe BigknacTti 3a pa3s maike 100 Tuc.
AEUb, NPVKPINIOIOYK X B0 PIBHOMAHITHUX Npeq-
metie. Kopabni, wo npoxognunu Ao YopHoro mops

3 AinoHCLKOro 3a Yacis Apyroi CBiTOBOI BiliHK, 3aHe- ® 1. lonoBoHori Mmomocku. /o kaacy 1010601021 MOJAIOCKU HAJICIKUTD

- cnv anusa panax iz lanekoro Cxoay, ixHeoi 6aTbkis- smaitxe 800 pursio4ito mopebikux suais. Ha mwaan, y mopax Yxpaiuu soin

Puc. 15.11. Pana1a WyHW. Hacniakom Usoro CTano 3Ha4He CKopoUeHHs He TPAIIAIOThCA. BiablIicTh CyYaCHHX roJIOBOHOIMX MOJIIOCKIB 11036aB/ena
MHCENEHOGTE NOPHOMO UK JCTDRID. 30BHiIILOI yepenamky (puc. 16.1), a ixuiit Tyay6 noxkpuruii manTieo. Ha

B 5. Mono3sbpoBi MONIOCKN. 010356p0BI MOMIOCKM HaNexats A0 rOJI0Bi po3TaloBaHi wynaivys, abo pyku, siki 0TOMYIOTH POT. 3a iX 101oMo-

yepesoHoOrux (puc. 15.12). Yepenauika 8 HMX NOBHICTIO 3HUKNE, @ BUPOCTU
Tina yTBOpIO0ThL A0AATKOBI 356pa. Barato rono3sbposnx MOMIOCKIB XUBNATLCH
KULLIKOBONOPOXHUHHUMI. BOHX MaIOTE ANBOBIXHY OCOBNMBICTL: Xanki KNitn-
HW TXHiX XEPTB NEPEHOCATLCA XUBMMM 3 KMULLKIBHUKA MOJMIOCKIB Y CneuiansHi

roI0 MOJIIOCKH MOBITBHO MepecyBaloThes i 3aX0InnooTh 31061y . Ha pykax
3a3BHYAll € IIPUCOCKHU. YHM3Y rOJIOBM PO3TAlllOBAHA AillKa — MYCKYJNCTA
TpyOKa, Yepes sKy BHKHAAETHCS Boja 3 MaHTilHOT nopoxuunn. Ha aifiky
if pYKH IIepeTBOPUIIACs] HOTA ITPEe/IKiB NOJIOBOHOIMX MOJIIOCKIB (puc. 16.2).




Tema 1. Pisnomaniraicts TBapun

Puc. 16.1. lTonosoHori (371iBa HANPAEBO): HAYTUAYC; KapakaTULRA; kanbMap; BOCLMUHIr

Illo cninvrnozo mixc xanvmapom i Kocmiunoro paxemoro? I'onosono-
ri OCcBOUIN peaxmuenuti pyx. Bojia 3aKauyeThes /10 MAHTIHOT HOPOKHN-
HM KPi3b MaHTIlHY HUJAMHY, @ MOTIM YHACAIIOK CKOPOYCHHS MYCKYJ1aTypi
MaHTii i3 CHIIOI0 BUNITOBXYETBCA Yepes Jiiiky. Momock npu oMy ninse B

Tyayb

Sanuiox HepelauKn

Matnris
Tpasna
CHCTCMA

Tonosa

MauTiitna
MOPOKHHHA

Jlilika
Ly nasnsis
Puc. 16.2. Byaosa kanbMapa

Hanpsimox, v skomy
PYXAETLCH MOJIOCK

Hanpamok,
V AKOMY BUKHJIACTHCS
BOJ1& 3 JIHKH

Puc. 16.3. PeakTuBHui pyx
BOCbMUWHOTA

64

HANPSIMKY, IPOTHICKHOMY PYXOBI BOJIH, AKY
Bitl BHINTOBXYCE (puc. 16.3). CtBOpeHi 11041-
HOI0 PAKeTH TAKOK PVXAOTLCH PEaKTHBHO,
BUKHIAIOUM CTPYMCHI rasy.

Yci rososonori — xwkakn. Boum my-

HAIBISIMU JIOBJSITE 3710019 1 po3puBaIOTH i
MiILHIM 23b00OM, 1110 0TOYYE IXHiil poT. Tomo-
BOHOTT MOKYTh YY/IOBO MacKyBaTHCS, Mailxe
MUTTEBO 3MiH0I0uN KoJip. [le BiadyBacThesa
yepes po3mMpeHHs ado 3BYKeHHA KIITHH
HIKIPH, AKI MiCTsATb OapBHY PEHOBHITY.
E 2. Brpara uyepenawku. Biromo Bxe
nmoHaji 11 Tme. BUKONHUX BHIB roJIOBOHOTHX.
Bisbutiers i3 nux mMana 06pe po3aBHHEH] ye-
pernaiiky if riasajga B TOBIL BOAU.

Ax naasaau meapunu 3 6aANCK0I0 Hepe-
nawxow? 3PO3yMITH" 1€ J0I10Mara€ O/JuH
ICHYIOUMI HHHI PiJl TOJIOBOHOTHX — NePIUC-
mi kopabauxu, abo waymuaycu (puc. 16.1).
Hayruaven xkusyts B Injilickkomy okeani
Ha rambuni 1o 350 M. Cripasnbho 3akpy4eHa
yepenanika HayTHJyca 3CepeMHH BKpHUTa
nepaaMyTpom i nojisiena Ha xamepu. Tino
MOJTIOCKA BMIIIYEThCSI B HAOMKiil 10 yeTs
KaMmepi, a B iHIIIi 3aX0UTh JIMIIE HOro TOHKHI
BUpicT. 3a HOro JONOMOrol0 HayTHIYC MOXKe
3AIIOBHIOBATH Yepenaiiky razoM abo pian-
HOIO, 3MiHIOIOUM 1i maasyuicrs (puc. 16.4).
[Ipnban3Ho 32 TAKUM IIPUHIIMIIOM 3MIHIOIOTDH

§ 16. Knac Tonosonori MOJ0OCKH

maasyvicTs nigsojaHi yosuu. Hayrtuayen rnia-
BAIOTH YV BOJI 3aB/AKH PEAKTHBHOMY PYILiiO, Xa-
nalouy 310014 — XBopux pud i pisHOMAHITHUX
He3xpebeTHHX.

3 Y0CKOHAJEHHIM PeakTHBHOIO pyXy dve-
pernanika mocTyioBo Brpayasia cBOE 3HAYCHHS.
Cepes cyuacHuX roJJOBOHOTHX KapakaTHili Ma-
I0Th JIMIIE HEBEJIHKY Yeperaiiky, aKka CXoBaHa
il MaHTi€w. Y KaabMapiB Bijl uepenaiiky 3a-
JUIIMBCA TITBKH HEBEJMKHIT NMPYXKHHIT CTPU-
KeHb, 10 TATHETHCH B3/I0BK IXHBOTO Tija 111
MaHTi€l. BocbMHHOTH BTpaTun Yeperamky
MOBHICTIO.
® 3. CTpiMKi KanbMapwm i KMITIUBI BOCb-
mMuHoru. Kaavmapu npyctocosani g0 1mBH-
Koro nuasaunga (puc. 16.1). Jlesiki 3 HUX Tak
PO3raHsITHCS, 1O BUCTPUOYIOTD i3 BOAM i 11PO-
MTATh NepHy BigcTadb nosirpam (puc. 16.5).
[liz yac naaBaHHs roJoBa KajJbMapa ClpsaMo-
paHa Hasaa. Ha niit posramosani AeCATH HIyna-
Jellb, /Ba 3 aKuX AoBini Bia inmmnx. Kaaemap, o
nomoce Ha pudy, 31aTeH rneperHaT ii, moBepHy-
TH JiHIKY MPOTH HANIPAMKY PYXY, 3YUHHUTHCD i
PO3KMHYTH LY TAJBILT IPSIMO Tiepe/t 3100mnudio!

Haiibiabmi 6esxpeberni — riraHTChKi Kajb-
MapH, mo Memkaiorh Ha raubuui 200-1500 M.
Hait6Gizpinii ixnifi npeacraBunk, ooMipsHuii
yaeHnMu, jocaras 18 M y JOBKUHY i BaXKHB
300 kr. Boun — 3Buuaiida 3p00u4 Kamano-
TiB, Haibiabmux xmwkux kntis. Jhoauna Ta-
KOK V/KHBA€ B TKY KaJIbMapiB, sIKi € BaKINBHM
00’€KTOM 1IPOMMUCTTY.

Bocvmunozu KUBYTH HA MLIKOBOJULAX, XO-
BAIOUMCH YV PO3KOJIMHAX MK KaMmiHusiM a0o B
nedepax. Bonn Maloth Mitrkonogiouuii yayo i
BiciM Hynazelb, nepedupaioun IKUMH MOKY Th
MOBLIBHO «X0MTH» JIHOM. BiabuicTs BOCbMH-
HOTIB HEeBEJMKi, ajie JedKi 3 HUX JI0CAraloTh
3-5 M y JI0BKUHY.

BocbMmunorn — HalkMiTauBimi 3 Gesxpe-
OeTHUX, 3/1aTHI 10 CKIaAHUX Aiil, BoHn MOKY TS,

11i kamepu s3anoBHeHi rasom

V uiit kamepi — Tino
HAYTHIIVCA
Puc. 16.4. Bynosa
yepenaLiku HayTunyca

Puc. 16.5. Kanbmap netntb
Haja NoBepxHe e0AU

Puc. 16.6. Yropi: 300paxeH-
HA BUTBI MiX MraHTCbKNM
KanbMapom (Hanbinbwmnm
BeaxpebeTHMM) i kawano-
TOM (OAHWMM i3 HaBinbLIWX

xpebeTHux). YHuay: pobiTHuK
MOHTYE MY3eiHY eKCro3uLIi

-




Tema 1. PianomaniTiicts TBapuil

HAINIPHUKJIQA, TPOXH IIAHIMATH BEJIHKHH
IJIeCKaTHil KaMilb, MiACTABAATH IiA
iforo kpai miamipku it y takuii crioci
creoprosaTi cobi 1omiBky. CaMKa BoCh-
MUHOTA OVIVE CXOBAHKY /L/151 SIELLD | X0~
POHSIE KJIAJKY, aje THHe He3aj0Bro 10
BHJIYIJICHHSI MOJIOAL (puc. 16.7).

® 4.HawgockoHaniwibesxpeber-
Hi. barartoxkaiTHHHHX TBapun icropu-
YHO MOAINAIOTL Ha JABi Tpynu: He3-
xpebemni i xpebemni. [lo nidmuny
Xpebemui (110 naaexuTh 10 THIY XOp-
JI0Bi) HazexKarTh Halbi /b1 TBAPHHM 3i CKIAHOIO [TOBEAIHKOIO, BOHU Bijli-
rpalnTh BAKINBY POJIb Y KUBiil IPHPO/LL.

Axi epynu € naiidockonanimumu ceped desxpedbemnux? 3a KiJbKicTIO
BU/LIB | YMCETBHICTIO OCOOMH <«lIepeMaraloThb» peicTapHuKH THITY YaeHnc-
TOHOT1, 0cobaMBO KoMaxH (11a cyxo10411 ) Ta pakonoaioui (v Boji).

3a ckaaHicTIo i A0cKOHATICTIO Gy10B1 32 mepiicTh cepen Oesxpeder-
HUX <«3aMaraiornes» Tin Ysennceronori ta kaac osoBonori Mmosocku. 3a
PO3MipOM TiJla — y BUI'Palili roJIOBOHOTI.

Axi 6eaxpebemni maromv navckaaoniwy noeedinky? lle couianbui
NEPEeTHHYACTOKPUIT (MYPax, HIUKOIH Ta iH.) 1 TOJI0BOHOIT MOTIOCKH. YTiM,
rOJI0BOHOTI HE BUHLLIM 3 MOPS i MAIOTh JIOBOJTI HEBEJUKY TPHBAJLCTh AKHT-
Ts1 KOKHOT okpemoi ocoOnan. Tak 4 iHakie, ase st rpyna — ojHa 3 sep-
IIHH €BOJTIONIT TBapHH.

Pue. 16.7. Camrka BOCLMUHOTA
3 KNagkoo AEUb Y CXOBaHLI
nig NIecKkaTum KameHem

B o sigHocHO HevMcneHHoro knacy MNOBOHOM MONOCKM HaNexaTk OAHI 3 Hail -
nockoHaniwmnx beaxpebeTHux. 0NOBOHOr 34aTHI A0 PeakTUBHOro pyxy. MNpwu
LibOMY BOHW i3 CMNI0I0 BUKWAAKTE BOAY 3 MAHTIUHOT NOPOXHUHW.

W PeakTusHuii pyx; 6eaxpebertHi Ta xpebeTHi TBapuHu.

. 1. 3 akMmMu TexHiYHumMK 3acoBamu, CTBOPEHUMW NI0ANHOK, NOPIBHIOKOTLCH
ronoBOHOM MONKOCKKM B TeKCTi naparpada? Ha akii nincrasi?

2. Yomy BinbLUICTb CY4ACHWMX FONOBOHOTUX YTpaTWNa Yepenawky?

3. OnuuwiTtb 30BHIWHIO BYA0BY KansMapie | BOCBMUHOrIB. [NopieHaiTe BiA-
MIHHOCTI 8 CnocoBi XUTTH LUX TBAPUH i3 BIAMIHHOCTAMM B IXHIA 30BHILLHIINA
Bynosi.

4*, YoMy ronoBoHOr NPEeAcTaBneHi HEBENUKOIO KiNbKICTIO Cy4acHux BUAIB?

B 5. lirantcoki cnpyTru. Konuce mopsikv noboloBanues Hanagy riraHt-
CbKMUX FONOBOHOMMX — Kanbmapis 4y BOCbMWHOrIB (puc. 16.8). OaHuM i3 «ao-
Ka3iB» icHyBaHHA LUMX MOHCTPIB Oynu pybui Big, NPUCOCOK Kanbmapis, BUSIBNEHI

&

§ 16. Kiac T'osoBoHOTT MOJIOCKH

Ha LWKipi kawanoTie, AiaMeTp AKUX aocaras
15 cm. MopiBHARTE: Y Kansmapa, Wo Mae [o-
BXWHY Tina 18 M, aiameTp NpUCOCKU — nuiue
5 cM, a HalKpPYNHiWi BOCBMUHOIA MaloTh
HabaraTo apibHiwi npucocku. BuporiaHo,
KawwanoTy aictanu Taki pybui nig 4ac 6iiok i3
KanbMapamm Le B MONoaoMY Bili (puc. 16.6,
c. 65). 10 BENETEHCLKMNX PO3MIpiB pyoL «po3-
TArNUCS» Nif Yac 3pOCTaHHA KMTa.

Kapn NivHen ceoro yacy noeipue pos-
noBigsaM MOPSKIB | BKIKOYMB A0 NepLuo-
ro BuaanHs ceoei «Cuctemun npupoauns
(1736 p.) uMx riraHTCLKNX TBAPWH A10 41ucnha
ronoBOHONMX MOJSIIOCKIB Nig Haseow Micro
cosmus. Ane 3 4acoM 3pO3yMiB, WO Taka
TBAapuHa € BUraakolo, i BUNpasue HaCTyNHi
BUAAHHA CBOEI npaul.

Puc. 16.8. Hanap michivHoro
BENEeTEHCLKOro cnpyTa Ha
kopabent B yaBneHHi 3oonora
Jeni pe Moudopa (1801 p.).

® 1. Sk BuHuknu Xopgoei? /lo tuny Xopaosi pazom 3 inmmmu 50 THC.
BWLB HAJICHKUTD | JTIoANHA!

Xop/loBi YTBOPWINCA BiJl IOHHUX TBAPHH, AKI MaIl JIMUHHKY, IO Taa-
Bae, Y natiniit eBo/HOWiiHiil i TMYHHKH He CITYCKAanCsl Ha JIHO, a 3aHiia-
JTHCS AKTHBHO TJIaBaTy B TOBIL BOJM, GiabTpyioun ii eTpyminb, Llianabium
MIPUCTPOEM, IO 3ATPHMYBAB TOKUBY, Oya rI0TKa, A€ MiCTHINCS aabposi
wgununu (puc. 17.1). OckiabKy IIOTKOBI LIHHK J100pe OMUBAIINCSH BOJL0IO,
ra3000MiH BinOyBaBcs B HHUX: caMe TOMY B XOPJAOBHUX JAHXalbHa i TpaBia
cHCTEMM TICHO TIOB'3aHi.

JlaBHi XOpAOBi TIABATH 3aB/SIKM XBUIENOAIOHUM BHTHHAM Tija. s
BOIO B HAX POSBHHY/NCSH CEPMEHTOBaHI M'SI3H, AKi 3THHAIH TiJI0 B OTPIOHIIT

Cryunnii mosok  Xopaa  Tososumil
MO30K

CermenToBati M550 Oxo Hisaps

i : - .. Por KuinkaiHik P .
Xnicr 3abposi wianan B eTino Inotka iz 3a0posi
IIOTKH Ceprie  3abposumu  aprepil

HITHHAMH

Puc. 17.1. Cxema Bynosum nepunx xORAOBUX TBApPUH.
Y 6ynosi noacbkoro Tina abepiraoTeca «cnign» Oyaosu umx TeapuH!

-



Tema 1. PisnoManiticts TBapHi

JAASTHIG, @ He 1o Beiil JOBXKUHI. Y HUX BUHUK
MPYKHUH OCbOBHIL CTPHKEHb — xopda. T1pu
3ruHaHHI TiJA XOpjla HaKOMUYyBaja eHep-
rilo, 4Ky BUBLIBHSJIA 1IPH HOTO BUIIPAMJIEHHI.
B ocazosux nopoaax kemOpiiichkoro mnepioay
(Giapme 500 muan pokis Tomy) Oyin suaiijieni
peTku noAiduux reapun (puc. 17.2) — maiixe
TAKHX, AKUMH X yABJISJIN BUCHi!
B 2. OCHOBHI 03HaKU XOPAOBUX. X0OP/I0-
Bi — TPHIIAPOBI TBAPHHHU i3 CErMEHTOBAHOIO
OMOPHO-PYXOBOIO CHETEMOIO.

Ixni yrikaabui ocobausocti Taki:

* HagapHicTh (Xo4a 6 Ha AESIKMX eTarax
JKUTTS) NPYKHOIO OCHOBOTO CKeJleTa — XOP/M,

* [eHTpajibHa HEPBOBAa CHCTEMa Mac BH-
syl TPYOKH, 11O po3TalloBaHa Ha CIIMHHOMY
Ooti Tisa, Haj XOPAOIO;

* opranu juxanns (3s0pa 4u JiereHi) po3BuBalOTLCA 3 EPEIHbOT YaCTH-
HU TPABHOT CHCTEMU.
® 3. Nigtunu xopaosux. Ha nimanux minkopouax Yopuoro mops
JKMBE TBAPHTA 3aBOBKKN 710 7 ¢M — Jaanuemnux. Vioro nassa nos’ssana
3 THM, MO 3a (GopMOIO BiH Harajye Xipypriuyuuii iHCTpyMeHT JaHIeT
(puc. 17.3). JlanneTHuky Bractusi Bci o3naku Tty Xop/loBi: Xop/ia, HepBo-
Ba TpyOKa Ha ciimHHOMY Oot, 320poBi misnnu B raotui. Bin najiexnTs 10
niomuny Besuepenni, 1110 nasiuye Maitxe 30 Buis.

3a GararbMa O3HaKaMH JAHIETHUK Harajy€ HaiJaBHilMX XOPIOBHUX.
[le Takok (iJibTpaTop, aje He BUILHONAABHWIL, a AOHHUIL. 3anypenuii y
[PYHT, JaHUETHUK BHCTaBJIAE HA30BHI mepe-
JIPOTOBY JIiKY, OTOYeHY urynaibisimu. Biii-
KM B 350poBMX IMiaMHAX 3a0e3MeuyioTh pyx
CTPYMEHSI BOJIH, 3 SIKOI0 BiAdibTPOBYIOTHCS
noskuBHi yacTku. CKIaaKa WKIpH, 10 BKPH-
BA€ IICPCAHIO YACTHHY TiJa, 3axuinae 3s0pa
Bi/l 3acMiveHHs. 3apuBalOYUCh Y IPYHT, Jan-
LHETHUK <YCBEP/UTIOETHCS» B JIHO T€PEeAHbOIO
3aroCcTpeHolo YacTUHOIO Tija, ONMOPOIO JLIsl AKOI
cayrye xopia. Ilepeans aiisaHKa HeHTPaIbHOT
HEPBOBOI CHCTEMM, 1110 BiJTOBiZa€ rOJOBHOMY
MO3KY, V JaHIeTHMKA 3HHK/a, 60 iHaKie BoHa
HOCTIHO YIKO/KYBaTacs O TBEpAMMHI YaCcTHH-
KaMu IpyHTY. Takum 4YMHOM, MalOpyXJHBHH

Puc. 17.2. 3paskm BUKONHWX
PELUTOK HanaaBHILLIMX
X0opaoBsux

Puc. 17.3. NNaHUeTHUK Ha
NONOHI NoaUHK (a) Ta B Npupoa-
HOMY cepenosuLi (6)

§ 17. Tun Xopaosi

CIIOCIO JKUTTA 1HET TBAPUHH TIPU3BIB /10 TOTO, 110
BOHA MOTJIa 06X0/IMTHCS (€3 FOJIOBHOIO MOBKY.
J1o Ty XopaoBi HalleKUTh TAKOK nidmun
Hoxpusnuxu, 1o o0’ennye maiixe 1400 Bujis.
Horo npeacrasivkavu ¢ acyudii (puc. 17.4),
y SIKUX CKJQZHO BII3HATH POAMYIB HAIIOTO
Buay. Jlopocia acumiaia — cuagya TBapuHa,
BKpuTa Mimxkonogibnowo obdoionkoin. Boxa,
M0 3aXO/UTh Y POT acuuiii, iabTpyeTnes
Kpisb poHusany 3s10POBHMMH IITHHAMHE T7I0T-
Ky (BOHa 3aiimMa€ Oi/blly YaCTHHY Tia) i BU-
XO/MTh Ha30BHI yepes ocoOanBuil OTBIp.
Xopau B popocianx acimjiii nemae. Yomy
XK IX 3apaxoBYIOTH 10 THIIY X0opaosi? Tomy 1o
IXHi JIMYMHKH MAIOTh VCi O3HAKH LbOTO THILY i
JIEN0 HarajAyioTh Januethuka (puc. 17.4). Jn-

Puc. 17.4. OnHa 3 YopHOMOP-
CoKWX acumaii (yropi) Ta i
nu4nHka (yHin3y). Poaausitecs
rpaT4acTy roTKy B Tini acuuaii
Ta XopAay — Yy XBOCTi

YUHKa aclMil NeBHHH Yac 17aBa€ y Bo/i, a 110- NINYUHKA.

TIM 0CiIa€ Ha JIHO 1 3TOAOM NEPETBOPIOCTLCA

Ha /I0POCJY OCOOHHY. X pebiti Yepen
]

TonoBHuit Hanpam eBOMOIIT XOPAOBHX
OyB nop'szanuil i3 TBapHHAMM, 110 ILJIABAJIN
B TOBII BOAM i 3 4YacoM 3MiHIOBaIM crocid
XapuyBaHH nepexo/(Min Bifl (iabTparii
a0 xwkanTea. [le cnpusiiio po3BMTKOBI BHY-
TPILIHBOIO CKejieTa i M'A3iB, YIOCKOHATIEHHIO
HepBOBOI cHcTeMH i oprasie uyTTs. Hamankm
“TAKMX TBapUH YTBOPIOIOTH nidmun Xpebemnui,
JI0 AKOTO HAJCKHMO i1 Mu 3 Bamu. /lis onopu M's3iB i 3axucry HepBoBoi
cueTeMH B XpeOeTHHX BUHUK/IU Xpedui — pos3TalioBaHi B3J0BXK Tijla CKe-
JIeTHI eJIeMeHTH, 110 PO3BUBAIOTLCS NOPYY i3 XOP/0K. Y BHCOKOPO3BIHIe-
HUX Xpebetnux xopja 30epiracTbest JMIe Ha p:umix CTa/liAX PO3BUTKY,

Puc. 17.5. Qgi xapakTepHi
0cobnMBOCTI NPeACTaBHUKIB
nigruny XpeGeTHi

" A 3roJloM 3aMicTh Hel PO3SBHBAETLCH ;t“peo'em OCHOBHII CKeJIeT, 1110 CKJIajia-

€TbCH 3 Xpt‘ﬁl.llli. Takox V HUX BUHHK #epen — YaCThHlda BUHY rplllll[bol*() CKe-
Je1a, sKa 3aXuInac rodoBHUIA MO30K Ta HiATpUMYeE poT i 3abpa (puc. 17.5).

B Tun Xoppoeio6'eaHye noHan 50 TC. BUAIB. Moro npeacrasHukn MatoTb XOPAY
(NpUHaMMHI HA PaHHIX CTaAIAX PO3BUTKY), LEHTPaNbLHY HePBOBY CUCTEMY Ha
cnuHHOMY Boui Tina it opraHu AMxXaHHA, 38's3aHi 3 opraHaMmu TpasneHHs. 4ns
npeacTasHuUKie niaTuny XpebeTHi xapakTepHa HasBHICTL XpebuiB (CKeneTHUx
€NemMeHTIB, L0 PO3BUBAIOTLGA NOPYH i3 x0pAoIo abo 3amiCTb Hei Ta Yepena).

L 396posi winuxu roTKK; Xopaa; xpebui; xpeber; Yeper.

1""..!:., b
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§ 18. lloxomkenns it ocobausocTi puod

Tema 1. PiznomaniTHicTh TBAPHH
OnuLWiTh cNOci6 XUTTA Nepwwmnx xopaosux. MNMosacHITe Bya0BY LWX TBAPWH,

" IRR
YpaxoBYO4HK iXHilA Cnocid xuTTs.

2. [osACHITb, AK BU po3yMieTe nignuc ao pucyHka 17.1(c. 61).

3. TMoACHITL, 4OMY BiNbHONNABHMM TBapuHam-dinsTparopam noTPIbHI BinbLu
PO3BUHEHI OPraHn HyTTH, HK CUOSYUM.,

4*. TinbKu B XOPA0OBUX TiNIO NPOAOBXYETLCA Aani BiA aHanbHOro 0TBOPY, yTBO-
proioyu xBicT. Jo peui, nioavHa TeX Mae XBICT, ane TifibkK nig 4ac 3apoako-
BOr0 PO3BUTKY. AK NOB'A3aHi crnocib pyxy Neplimvx npeacTaBHUKIB HaLoro
TUMY Ta HAABHICTb Y HUX XBOCTA?

B 4. Tun lNOnKowkKipi. XTto 3 6eaxpebeTHux TBAPUH € HARBINXYAMY
poaunyamu tuny Xopaosi? ANBOBWXHWA TUN MoAKoWKIpi! Monpu 30BHILWHIO
HenomibHicTs, ui obrnaa TMNKW 06’ eaHYIOTEL OCOBNMBOCTI IXHLOIO 3aPOAKOBOIO
PO3BUTKY.

Binomo noHaga 6 tvc. Buaie Tuny MNonkowkipi. 3a3snyai BOHW MAKOTb KpYyr-
NIACTE TiNO, BiA AKOr0 BiAX0AATE NPOMEHI (BUPOCTW); ¥ LEHTPI Tina posTalwiosa-
HU poT. BanHsaHI NNacTUHKK B IXHIW LWKIPI YTBOPIOIOTL CBOERIAHMIA ckeneT. Ha
NOBEPXHi CKENETHUX MNNACTUHOK MICTATLCA MOMIKW, LLLO CTUPYATb HA30BHI. BinbLu
apxaiyHa rpyna cy4acHu1x rofkowwkipux — mopceki ainii (puc. 17.6). Ceoimn
pO3ranyXeH1umMm NpoOMeHaMKM BOHW 301MPatoTb NOXUBHI 4aCTKW, AKi ONYCKaIOTLCA
3sepxy. fooTypii noB3aloTb «Ha Boui» | 3a pOpMOI0 Tina HaranyloTb YepBsiB.
lcHYIOTL ICTIBHI rONOTYpIl — TpenaHr.

KynononopiGHe Tino Mopcekux idXkakia ykpute mMiLHOK Wwkapanynow. Ceoi
PYXNUBI FONKU BOHW BUKOPUCTOBYIOTE HE TiNbKW ANS 3aXUCTy, a ¥ Ana nepe-
CYBAHHS: HUMK MOXHA «X0AUTU», MOB AnbBamu.

Oiypr — HANPYXNUBILLI rONKOWKIPI, AKI «X0AATb» AHOM BUAOBXEHUMU
npomMeHsamMK, 36upaioym ApPiOHI NOXWUBHI HaCTKK.

Mopchbki 3ipku — xuxaku. POT y HUX MICTUTBLCS Ha HYUXHBLOMY Doy Tina.
BOHM MOXYTb BUBEPTATH HA30BHI CBIll LLAYHOK, 0BropTaru HUM BenuKy 3000uUy
i nepeTpasnioeath ii N03a BNacHUM Tinom!

MoNKOWKIPi — BUKMKOYHO MOPCBKI TBAPWHW, AKi HE XUBYTb B OMNPICHEHIN
soai. Came Tomy ix HebaraTo B HopHomy MOpi (Cim BUAIB ronoTypin, O4MH BUA,
MOPCBKMX 3iPOK i YoTUPKW BUAKW 0iyp). A B AB0BCEKOMY MOPI iX HEMAaE 30BCIM.

-
"% (7T wnaxu sinbusaoTL cniau
L= Ha AHi!) ronkowkipux
(3nisa Hanpago):
\ MOpCkKa Ninig; ronoTypis;
2 _; MOPCBKMIA XaK; odiypa;
i MOpCbKa 3ipka

,(".Hij Puc. 17.6. Cxema esoniouji

B 1. BunukHenHs wenen. Ilidomun Xpe-
Oemui BUHUK 3aB/AKH IPUCTOCYBAHHIO JlaBHIX
XOPAOBHX [0 BijabHoro niaasanus. Ilepesary
IPH TAKOMY CHoco0i KUTTS Malu TBApUHH 3
Oijibl AOCKOHAINMH OpraHaMu uyTTa. Kosm
BOHU [OYa/IM  PO3PI3HATH OKPeMi  1HOKHBHI
yacTKH (TUIaHKTOHHI opranizmn), (iabTpyBaH-
Hsl 3aMinngocs XusKarBoM. Jeski 3 «moxKns-
HUX YaCTOK» HaMaraJucs BTEKTH BiJl XMKaKa
abo BupBaTncs 3 iloro pora. XuKaku, BULIIOBIL-
HO, CTABAJIH PYXJIMBIIIHME i TIPHCTOCOBYBAJIN-
sl J10 YTPUMYBaHHS 31001 1i.

Sx ympumysanu 3006u1 nepwi xpeemni?
V 1unx TBaput ixa (piabTpyBaIacs Kpisb 3510po-
Bi niaMHN Mik 3s0poBuMu ayramu (puc. 17.5,
18.1). Jlas yTpuMyBaHHst PyXanBoi 31001ui
o7Ha 13 3A0pOBUX JIVI NIEPeTBOpHIACH Ha we-
aenu. 1le Hazaio gasiiM pubayMm MOKAMBICTD
vrpumysatyu it yousaru 3p00m4. [lepuri pubn
MM KICTKOBI NJacTHHH B wKipi. Axmo i
IIACTHHU MICTHJTMCS HA 11eenax, Ti cTaBaju
ebextuBninmmu. Came 3 Takux IJIaCTHH BH-
HHKJIN 3YOM.
®m 2. MNapHi ¥ HenapHi nnasui. I3 vacom
OpPraHu 4yTTs i OMOPHO-PYXOBA CHCTEMA JlaB-
nix pub ynockonamosainca. Pudam norpibno
HE TiJBKH IBUAKO IUIaBaTH, a it 1erko podu-
TH TOBOPOTH: Pi3Kknil pUBOK YOIK psiTyBaB Bijl

3abposa ayra,
O HIATPUMYE
e et

3abposi 1yru

[enenu

Puc. 18.1. Cxema eBONIOUIAHO-
IO NOXOMKEHHA wenen y pub

xuxaka abo ponomaras cxonuti 320014, st Xpocrosmii Cpy Auuii

MOBOPOTIB 1t pUOM BHKOpUCTOBYBanW Ofuni  pnasens MJABCHb

wikipni cxradku (puc. 18.2). OckiabKu OCHOBHE Uepennnii nasens o
o g

HaBaHTAKEHHSI NPUIIAJLAT0 HA MepejHl i 3aaHi
JAUISIHKN TaKUX CKAQI0K, 13 UMX ALISHOK pO3-
BUHYJINCS nApHi niaasyi — 2pyoHi i uepesui.
PaszoM i3 mapHuUMH IL1aBUAMH BAOCKOHATIOBA-
aucs wenapui. Haitnotyxkuimmm i3 HUX cTas
xeocmosui niaseuyb.

m 3. EsonwouiiiHa ictopia pub. 3apaaku
JIOCKOHATOCTE ¢BOET OyaoBH pubH, HEBAOB3I

biuna ckianka

e o

Puc. 18.2. Cxema eBonouin-
HOr0 NOXOAXEHHA NAPHUX
nnasuis y pub
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Tema 1. PianomaniTHicTh TBapHH

Imic/isd CBOET 10SIBH, CTalH OJHICIO 3
HaBaXK/IMBIIIKMX TPYIl BOAHUX TBapHH,
Cepen HuxX 3'aBuimcs Hailycnimmmii
BOAHI XixKaku (puc. 18.3). 3 namHom
yacy puOM 4ACTKOBO TOCTYHHJIHCS
JINIIEe CBOIM eBOTIONIHHHM HallagkaM,
TAKMM, SIK KUTH, — YOTHPHHOTHM, AKi i3
CYXO/101Y 3HOBY IMOBEPHYJIHCS /10 MOPSL.
3 KiJIbKOX rpyli, U0 BXOJUJIH JI0
Hajikaacy Pubu, sbeperaucst Tpu KJia-
cu: Xpsittosi puowm, Hpomenenepi pudu
ta Jlonarenepi pubu (puc. 18.4). Ilpomenenepux i somarenepux sazpuyaii
00’ €IHYI0Th Ha3BOIO «KICTKOBI pubn»>. Y HasBax XpsAUIOBUX | KICTKOBHX pub
BijioOpaxkeni ixHi maitkapakrepHini oszxakn. Ckesner xpsamosux pub nody-
JOBaHMI i3 Xpsita. ¥ ckesieTi KicTKoBUX pub TAKOXK TPAIJIAETLCA XPAILL, ajle
3aBK/IN HasIBHA W CTIPaBIKHA KiCTKa.
® 4. OcobnueocTi OynoBu pub. Tiio pud 3assuyail yKpUTe JyCKOIO.
[x11i pyxu 3a6esneuyc cerMeHToOBaHa MyCKY/IaTypa, po3miliena 3 Gokis Tija.
Onopy M'si3aM ae BHYTpilIHii ckeser, no0yaosannii iz xpsia abo Kictku.
Bisnburicts pub mae nobpe possuneni oprauu uytrsi (puc. 18.5). Xapak-
TEPHUM OpraHom uyTTs pub € diuna ainin. 3a ii gonomMorow pudu crpu-
MaloTh HAUMEHII KOJMBAHHSA BOAM, CHPUYMHEH] OY/b-sKHM TiJIOM, 110
pyxaeThcs B Hilt. biuna ainisa ckiaasaerbes i3 3aMOBHEHHX CM30M KaHA/IIB,
1[0 JiexkaTh V wKipi. Boun BikpuBaioThest HazoBHi otBopamu. Kosmsanns
BO/IM TEPeIAlOThCs CIM3Y B KaHAMAX i CIPHIMAIOThCsT 0COOTHMBHMI YV TIIH-
BUMM KJIITHHAMM,

Puc. 18.3. Bina akyna suctpubye
3 BOOW

Ki("l‘KOIBi puon

I o
Kaac [Ipomenenepi pubn  Kaac Jlonarenepi pubn

Kaac Xpaiosi puou

% !
okl

o
p s Hankaac
| L Yoruputori

Kuaac Ilenennossbposi puon | G

(BHMepHit) Kanac Manigipui pubn

(BUMEpPIHH)

Puc. 18.4. EBONOUINHI B3AEMO3B'A3KW MixK KNacamu B cknanj Hagknacy Pubu (Hagknac
YoTUpUHOri NOXoAMTk Bia AaBHiX prb, Wo Hanexann 1o knacy flonatenepi)

XapaKTEePHUM /151 KOKHOIO BHIY CIIO-
coboM riaBanna (puc. 18.5).

B Hawbinbwum eBoNOLiIHUM HaNBAHHAM

h’ ELl, T RUVIAUI LN LTS P WALV L ) ]_,II[I:,]

Oxo

Mopma Tiaa pub TicHO NoB’s3aHa 3 Hizaps

npeacTaBHuKIB Hagknacy Pubu e nosisa
weneninapHwxnnasuis. Pubuvnnasaotb
3a A0NOMOro NapHUX (rPYAHUX i Ye-
PEeBHWX) | HenapHWX (Hanpwuknaa, Xx8oc-
TOBOro) nnasuis. Popma Tina pisHKxX
pub Binobpaxae BnacTmsuin iM cnocid
nnasaHHA.

JoTukosi BYCHKR

biuna ninia

Puc. 18.5. Opraxu 4yTTH,

- : s L0 xapakTepHi ans pub
LLienenu; napHi i HenapHi nnasui; 6ivHa

iHIA.

1. fk 6ynosa weneny pud nos'a3aHa 3 ixHiMu QyHKUIAMU?

2. MopisHainTe GYHKLIT NapHWX i HenapHux nnasuis y puob.

3. BucnosTe npunywieHHs npo Te, Skuid cnocib pyxy € TMnosum ons puob,
300paxeHux Ha pucyHKy 18.6.

47, HAxi o3Hakw Big pub ycnagkyeana noavHa? Akux 3mMiH BOHKW 3a3Hanu nigyac
egonwouii? Yomy ue cranocs?

B 5. Be3wenenHi xpebeTHi. NepsicHi xpebeTHi Hanexanu Ao kaacy
Lurrkori. BoHU Manu 30BHIWLHIKA NaHUUP i3 OKpeEMUX WKMTKIB, HaWKpawe
PO3BUHEHUIA HA NepeaHii YacTuHi Tina (puc. 18.7). 3pebinsworo ue 6ynu
MPUAOHHI TBAPUHKW. 3 NOABOID AOCKOHANIWMX XPebEeTHUX LWMTKOBI BUMEPNN,
npoTe v aoTenep 3bepernucs ixHi poaudi — npeacTasHuky knacy Kpyrnopori.
Jo uboro knacy Hanexate maixke 40 Bnais MiHOr, LLIO MELWKADTb Y MOPCBKIi
i MpICHIM BOAj. 3a3BWyai 40 LLOro Knacy BiAHOCATL Takox mamxe 50 suais
MOPCBKMX MIKCKH.




Teama 1. PianHoMaHiTHICTE TBAPHTI

MiHora XMBUTHLCSH, MPUCMOKTYIO4YUCE POTOBOIO NIKOI0
00 pub — HanvacTiwe xsopwx abo ocnabnenux. 3ydusmu,
po3TalloBaHUMKM HABKOMO pPOTa 1 Ha A3ULL, BOHA NPO-
CBEpPAJIIOE WKIPY XEPTBKW, YBOAUTD Y i TiNO TPasHi COKU
1 BUCMOKTYE HaniBnepeTpasneHi TKaHWnHN,

Y300BX OCi Tina miHor npoxoauTe Aobpe po3Bu-
HeHa xopaa, fika Hagae Tiny npyxHocTi. Haa xopaoto
MICTATLCS HEBENUKI XpPALWoBi xpebuesi ayrn. fonosHWn
MO30K Ta OpPraHu 4yTTs MIHOMM 3axuueHi xpsulosum
Hepenom,

MiHOr YXUBAI0ThL B XY, BOHW AyXe cMadHi. Yuceno-
HICTb MIHOMA YKPAaiHCLKOI, fKa XWBe y BoAoMax Haloi
KpaiHu, HeBenuka, TOX U TBapuHa NOTpebye OXOPOHH A
3aHeceHa A0 YepBOHOI KHUrK YKpaiHu.

Haszea MiHOra noxoanThb Bifl NOALCLKOro cnosa minog,
sIke, Y CBOIO Yepry, NnoxoauTh Bia HiMeuskoro Neunauge
(neun — pes’aTb, Auge — 0K0), TOGTO AEB’'ATUOYKA.
CnpobyiTe NosSICHUTW Taky Haaey (puc. 18.7). YpaxynTte,
L0 HI3APSA Y MIHOMKM — HeNapHa, po3TalloBaHa nocepeau-
Hi BEPXHLOI YaCTUHW rONOBU.

3a neskuMK 03HaKaMu KpyrnopoTi HaraayloTs pub,
TOMY iX NOAEKONN 3apaxoByioTk A0 Hagknacy Pubu.
MNpoTe B KPYyrnopoTux € AyXe Bax/nsa BiAMIHHICTL —
BIACYTHICTL Wenen. | MiHoru, i MikCuHU — paneki poandi
cnpasxHix pub.

Puc. 18.7. BeawenenHi
xpebeTHi(3Bepxy BH13):
NPeacTaBHKMK BUMEepPnoi
rPYNU WKW TKOBUX; MiK-
CWHa, WO 3aB’a3anacs
BY310M; rON0Ba MiHOIMM;
pOTOBA Niitka MiHOrM

AESNER NI

PSS RN LN D L

® 1. Mpynu xpsiwoeunx pub. /lo kracy Xpawosi pnon nanexutb Maitxe
1000 BuiB Mopebkux pud, 3aBaoBxKKH Bi 15 v 10 20 M. CyyacHUX XpAIHO-
Bux pub 00’ eANyIOTE Y TPH TPYITH: aKkyaw, cxamu it xumepu (maba. 19.7).
Tunosi akym — XHzKaKi, SAKi 11J1aBalOTh Y TOBIII BOJH B MOLIYKaX 3/10-
Onui. BisaplticTs cKaTiB — MPUAOHHI TBAPHHM, 1110 XKWB/AATHCA TPYHTOBUMHU
OesxpebernuMu. XUMepPH TaKOXK € IPHAOHHUMH TBapHHAMH, AKi IPHCTOCY -
BaJIMCsl /10 PO3IPH3aHHs pakonoiOHUX i MOJIOCKIB.
® 2. Akynu. lli pudun maiors TopriesonogioHe TiJro, OCHOBHUM PYIITi-
€M SAKOTro € XBicT. Bepxusi wactnia XBOCTOBOro IJIaBUs akyJIM /0BIIa 3a
HIKHI0. OCHOBHUME CTEPHAMM CAVIYIOTE napii rpyani nuasui. Crimnnmnii
nJasellh OMmoMarac marpuMyBaTi HanpsaMok pyxy. Por akyan cnpsamo-
BaHMIl J0HM3Y, Iijl Yac yKycy medeiu saartai sucysatuesa (puc. 19.1).
Ha wesenax y kijabka psijis posramosani roctpi 3ybn. 3 Gokis roJo-
BH, GMIGKYE 70 CPYAHUX IJaBIIB, MiCTATbCS 57 nap 3s0poBUX MIITHH.

§ 19. Xpsiosi pubn

Tabauys 19.1
TIpeicTaBHHKH Pi3HUX FPYI XPSIIOBUX pHO

Fpyna MpeacraBHUK Onuvc npeacTaBHUKA
Axviau Karpan (komoua akyra) 3apjosxkku o 1 M, inogi — 1,5 m.
(9 panin) AKusurbes pudowo. Ilepea crmu-
(400 Bunin) HUM [UIABIEM — KOJHOYHIT 1IN

BHKOPHCTOBYIOTH ¥ Ty, A1 J10-
JIMHK — OesneuHmii.
Crarn Mopebknii kit (ssnuaitnnii | 3aprosxkkn 3asenuaii 1 M, inoni

(4 psim)
(550 Buain)

aoesirac 2,5 M. 2Kune na nimanomy
JHi, KMBHTBCHA pakonofiouuMm rta
mo/iockamit, Ha xsoeri — orpyiina
roaka. Ii ykoan webesmeunmii mis
JTIOJUMHIL

XBicTOKOMT)

Manopyxiusa xpsiosa puda, 10
1.5 M 3aBAOBKKM; KUBATLCA Oe3-
XpebeTHIMH, 10 MAIOTh TBEp:i ve-
PElalKy i CKeJIeTH,

Xumepu
(32 Buan)

CaponeiicbKa Xumepa

[kipa akyjH BKpHTa JYCKOIO, siKa 3a Oy/10BOI0 Harajlye 3yOH i Ha 10THK
Mo i0HA 10 HaMJIaKa.

AKkyJia ixae, BOHPAIoYM BOLY POTOM i BUILYCKAIOUH i Kpisb 350posi 1Li-
JuHH. JINXaHHA MOJeTy€eThes IaBailisam, 1M1 yac AKoro Boja Teye Kpisb
asOpa 3apaaky pyxy puou. Binpmioi nnasy-
YOCTI TiAY aky/d HaJlae BeJWKa nedinka, Jie
HAKONMUYYEThes Kup. ZKup qermmii Bia Bo/in
it TOMY 3MCHUIYE HIUTOMY Bary TiJa.

Cepen akyJ1 € i naitnedesneynini MOpChKi
XIJKAKM, | TBApPUHM, SIKI AKHBJISTHCSH JAOHHM-
mi Oesxpebernmu. Halikpynnima cyuacha
puba — 1e KUToBa aKyJa, JOBKHUHA SKOI Maii-
ke 20 M (puc. 19.2, ¢. 76). lle — dinprparop,
110 3a FOAMHY Nporyckae Kpiab cebe 1o 2000 T
Bojin! DBiabimicTs BeAMKMX akyJ JKHUBHUTHCH
KPYIHUMH TBapuHaMiu: pubaMu, KaJbMapamMu,
mMopchKitMi ceasisivi. Haitnebesneunini ce-
pen HuX — Oizna akyaa (10 6-8 M 3aBIAOBKKH,
puc. 19.1), turposa akyaa (110 5-9 m) Ta aky-
Ja-mo071 (10 6 M, puc. 19.3, ¢. 76).

Puc. 19.1. Nig yac aTakn
e Binoi akynu wenenun
BUCYBAIOTLCA Brepes,
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Tema 1. Pisnomanitiicts TBapun

Puc. 19.2. Kutoga akyna
B OKeaHapiymi (yropi)
¥y npupogi (y+Hmn3y)

Puc. 19.3. [leaki akynu, 30Kkpe-
Ma aKyna-monoT, CTAHOBNATL
Hebeaneky ana MoauHn

Puc. 19.4. NiBuvHa-HupeLb
MOPYy4 3i CKaToOM MaHToK

Puc. 19.5. EnexTpu4HWiA ckaTt

4 s &"‘

® 3. Ckartu. biabuiicTs ckaTiB Be/e NpHIoH-
HUIT Ccnocid KUTTS H KUBUTHCS HEBEJHKH-
v Gesxpebernnmu. Opnaxk paiikpynHinmmii
ckat smanuma (puc. 19.4), axnit pocsarae 6,6 m
y po3Maxy rpyAHuX IiaBiie i 1o 2 T Macu, —
thinsTpaTop. ManTa nnasae B TOBI BOAH i
(binbTpye BoAy Kpisb 3s0poBi ULMHM, 3ara-
HAIOYH IJIAHKTOHHUX TBapMH Y LIMPOKUIi poT
32 JIONOMOTOI0 IROX JONATEH, POATAIIORBAHNX
3 0box 6okiB rososn. Y ckaTiB Ha 1mKipi pos-
KHJIaHi OKpeMi BEJIHKI JIYCKH.

Y YopHomy MOpi 3BHYalTHUMK € TPH BHIMN
xpsamosux pud. Lle xkampan, mopcokuti xim
(0us. maba. 19.1, c. 75) i Bignocuo Heznevnnii
CKAT MOPCHKA IUCUUA.

B o knacy Xpsauiosi pubu HanexuTb Maixe
1000 Bunais — akynu, ckatm ¥ xumepw. BinblwicTb
aKkyn — Xuxaku, sKi MaloTb TiNo TOpPneaonogioHol
dopmu. [eski 3 H1Ux HebeaneyHi ans NIOAUHMK.
Hawnbinblwi 3 akyn i ckatis — ¢insTparopu. Cka-
T — NEepeBaxKHO NPUAOHHI PpUbW, AKi KUBNATLCA
6e3xpebeTHMHK,

B 1. Sk Bu aymaete, 4omy HainbinbLli XpALLOBI
pubu (0o peui, sk i HanbinbLi kuTu) € dinsTparopamu?
2. Y1 cTaHoBNATL Héﬁesnewmﬂ NIOAWHW XPSILLLOBI
pubun, nowmpeti 8 HopHoMy MOpI? AKLLO Tak, TO fK
3axMCcTUTUCS BiA LET HebBesnekun?

3. Ha kinbkox pucyHkax y ubomy naparpadi nopy4
i3 xpsawosumn pubamu 3006paxeHi moaun. Ak Bn
AyMaeTe, WO BOHU MOXYTb Big4yBaT?

4*, HeGeaneyHi ons XuTTa NOAVHU aKyNIn MOXYTb
BUKNUKaTK xax. bys yac, konu pospobnanuca
cnocobun ix 3HnweHHs. Tenep 3'sacysanocs, Wo
Barato Takux Buais notTpebyioTe OXOPOHU. 3anpo-
NOHYMTE 3acobu 3axncTy NIOAMHW Big akyn, aki 6
He 3arpoxysanu iXHbOMY ICHYBaHHIO.

B 4. EnexTpuuHi ckaTtu. [oexuHa enek-
TPWUYHUX CKaTiB MOXe Konueatuca sig 15 cM no
2m(puc. 19.5). eski 3 ixHiX M'A3iB NnepeTBOpU-
NVCSH HA OPranu, 3aaTHIi BUPOONATHM ENEKTPUYHMIA
cTpyM. Po3paa enekTpu4YHOro ckara Aocsarae

§ 20. Knac Tlposenenepi puom

Hanpyru 300 BonkT (y nobyToBin podeTui — 220) npu cTpymi go 5 amnep. 3a
LONOMOroi0 po3paay CKat Moxe ornywmnTi 3a06ud (pub) i 3axucTuTucs Bin,

XWXKaKiB.

Konu ckaT CnokiiHO NexXuTb, BiH CTBOPIOE HaBKkono cebe NocTiiiHe enexT-
puuHe none. Mossa B uboMy Noni Byab-AKOro Tina CnpUiMaeTLCs ocobnnsmumu
opraHamu 4yTTs TBapyHW. Yaap CTpyMoM, OAepXaHWK Bif, eNeKTPUYHOro ckaTa,
HeBGeaneyHunn ona NIAnHN,

B 1. HaWymcneHHIWuA Knac xpedeTHux.
Jlo npomenenepux pud nanexnth npudIN3HO
27 THc. BUAIB, SIKI HACEAA10Th Maiizke BCi BOJ10-
aMu pamoi nranetn. Jlani npo aesaxnx ixHix
NpeJCTABHUKIB, 110 XKUBYThH V Bojax YKpaiHu,
nasejieni B mabauwi 20.1. Jlo peui, Ha pucynxy
18.6 (c. 73) 300paxeni came npoMeHenepi.
Bam BijioMo, 1110 iCHYIOTH MOPCbKI it npic-
noeooni npomenenepi pudu. KiabkicTs ixnix
BWJIIB € TIOPIBHSIHO OIHAKOBOIO, aJ1¢ MOPCHKHX

Puc. 20. 1. Nococi, wo ctpuba-
10Tk 4epes PiYKoBUWIA nopir nig
Yac pyxy Ha MiCLA HepecTy

BIIB HapaxoByioTh jeno Oigbme. Boanouac Oarato Buiis pud moxe
MEePeXoMTH 3 MOPCHKOI BOAM 10 NPIiCHOI Ha HepecT JUIA PO3MHOXEHHS
(puc. 20.1), sik-ot Garato npeacrasumkis paais Ocerponoaibui it Jloco-
cenofioni. Taki pubu mictann Ha3py mpoxiowi. Hasuakm, piukosi Byrpi
BUXO/IITh HAa Hepecm i3 pivoK y Mope (dus. maba. 20.1).

Tabauys 20.1

[IpecTaBHUKH IpOMeHenepux puo, sIKi HaceasI0Th BOAM Y Kpaiuu

MNpyna MpeacraBHnk

Onuc npeacraBHMKa

Pax  Ocerpono-
Ji0OHi
(27 BujiB)

bBiavra

et <

3apaosikn 10 6 M. Kuse B Mopi, Ha
HEPECT 3aXOAMTDL 10 HPICHUX BO/L
XuKak, KUBUTHCH PHO0IO, MOTIOC-
KaMi, Tionensmu. Maibxe Bunmne-
Ha; 3aHeceHa A0 YepBoHOT KHHUTH
Ykpaiun.

Pan Byrponoxi6- | Byrop asuuaiinmii

(800 Buaie)

Tpanasereesa B Oaceitni p. duinpa,
Hi Hiunnit xuwkak. Hepecturbes B AT-
JanTHunoMy okeani. Bys uinnoiwo
NPOMHCJIOBOID puloK, 3apas Ha
MeKi BHHKHEHHSI.
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Tema 1. PisnomaniThicTs TBapun

lpodosxucenns maba. 20.1

Mpyna MpepcraBHUK Onuc npeacTaBHUKA
Psaa  Oceneane- | HopHoMopehKHii 3rpaiinamopcbKa pubda, 1o JKNBHTh-
noaioui ocesieelh cg nankronom. Csarae 10 35 oM.
(370 Buais) HepectuThess B PIMKOBUX  VCTSIX.

\

Baskamsuit o6'ext pubHOTro mpo-
MHUCIY.

Pan  Koponono-
AibHi
(3300 Buin)

Kopou ssuyaiinnif

[Tomupena craskopa puda, 1Mo Mo~
xoamth 2 Aail. Carae 1 M v noskuny.
JKupaenns pisHomaniTHe, nepesak-
HO — JIOHHIMH TBAPHHAMH.

Psan Comonotioni
(2900 Buain)

Cowm 3Bwuaiinmii

[TpujtonHmii XHKaK-3aciIHMEK, 1110 B
JIOBKHHY MOKE carati 5 M. Y pii-
KICHMX BHIIQJIKAX MOXKE Hanalaru
na noaHy. O6'ekT pubaibeTsa.

Psn Jlococe-
noaioui
(70 Buain)

YopHoMOpPCbKHI
JA0COCH

T

Carac 1 M 3asnosxkn., Mopcebka
puba. 1o 3aX0AUTL Ha HepecT 10 pi-
qok. Monojisk yepes Kizibka pokis
nosepracThest B Mope. Maibxe pu-
e, sapecernii 1o Yepponoi
i Ypainm.

Psn llykonoaio-
Hi
(10 Buuin)

3BuHYaiina myKa

Xikak-3aci/iIHUK, 110 3ZaTHHil
MBIKO KitaThes ta 3100ny. Ca-
rag 1,8 M v aosxuny. ITposmuciaosa
puba, 00'€KT CIOPTHBHOTO PHOAIb-
CTRA,

Pan  Byauabuu-
KONoiouHi
(320 Buais)

Mopcbkuii 4opt

JlosKiHa a0 1,5 M. Mopceknii
AOHHMI XHKAK-3aCi/IHIUK, 1O /1
MAHIOE 31001 «BYAKOIO» — 3MiHe-
HIM [IPOMEHEM 11aBist. 3aHeceHnil
10 YepBonoi kuurn Yrpainm.

Psax Oxynenoaio-
Hi
(10 000 Buais)

Cyaak apnuaiinnii

[IpicHoBoaRMiT XICKaK, TOBKHHOI
A0 1 M, 3aX0UTH 10 onpicHenux ji-
asanok Mopa. OXopouse CRO iKpy.
OG'ekT pUOHOTO TIPOMUCTY.

Paa Kambano-
noiowi
(700 BuiB)

HoprHoMopebKiii
Ka/1Kan

Kpyrina (10 85 em) kambana. Ak yei
MPEACTABHUKY 11OTO PSLY, J€KNTD
na ani Ha oanomy Goui. FKupnThes
Apibroio puboio Ta HesxpedeTHHMM.
Baxausa npomuciona puba.

S S

§ 20. Kaac Hposmenenepi pubn

H 2. OcoBnueocTi npomeHenepux pub. Tijio THioBNX poMenerne-
pUX YKpuTe APIGHOI0 KICTKOBOIO JIVCKOIO — TOHKHMH ILIACTHHKAMH, 1110
HAKJIAJAI0ThCs OJIHA Ha 0/iHY (puc. 20.2). Poamip JIyCKH 3aJ1e5KUThb Bijl BeJIH-
by puou. Jlyeka it mkipa BRpUTI caM30M, SIKMI BUALISIOTH IKIPHI 31031
pu6. Bin saxumae wkipy sia Oakrepiit, podurth i CAM3BKOIO Ta 3MCHILIYE
Teptsi 00 BOAY HPH IJIaBatHi.

I3 vum noe’szana nasenicmv xKieus
Ha aycyi puodu? PiuHi KiJiblisi BHHHKAIOTb
Ha JIVCILE TOMY, 110 B Pi3Hi CE30HU POKY
puba pocre 3 pi3HOI MBHAKICTIO. YaiT-
Ky, KOJIM KOPMY BiocCTaib, puba pocre
IIBHJLKO, | HA JIYCIL 3a/IHIHAETLCA HIHPOKa
CBITJIa CMYKKa. Y3HMKY ki mano, puba
Maibke He pocre cMyTa, BIJITOBIHO,
BY3bKa i TeMHa. 3a PIYHMMM KiabLsAMU
MO’KH& BU3HAYMTH BiK puOM ii mBuAKicTL
il 3pocranns.

BizbmicTs KicTkoBUX pHO Mae TOp-
nejaonodiony, cnioueny 3 6okis gopmy
tiza, Pnbu, 1o KuUBYTH ¥ TOBIILI BOJIH, 3a-
3Buuaii 3sepxy TemHi, a 3uu3y — csitai. e
MOSCHIOETHCH THM, 11O, KOJW TOIJIAHYTH
3Bepxy, rHGHHA BOAM 31AETHCA TEMHOIO,
a MoBepxHs 3nn3y — cpitao. B obox su-
najkax puda € HermoOMITHOIO /1151 MOMKJIN-
BHMX XH/KAKiB i KepTB.

I3 Gokis rososu pudn posramoBaHi
3a0pa, TPHKPUTI CHIILHOIO 326p06010
xpuwkoro. Bona He TiILKH 3axuiac 3s-
Opa, a i jornomara€ NpoKauyyBaTH Kpi3b
HUX Boay (puc. 20.3).

Y GinbmocTi NpeACTaBHHUKIB KiCTKOBHX
pud Ha/l opraHaMM TPaBJE€HHA MICTHUTBHCH
RAQBAJIGHULN MIXYD, 3aTIOBHEHWH Ta30M.
Lleit opran po3BuBacThCA AK BUIMH CTIH-
Ku cTpaBoxojy. AAk6u He niaBajibHuil Mi-
Xyp, Tizio pud Gyao O BakYuM BijL BOJH,
i iM sloBojiocs 6 pokaagati Garato 3y-
CHJIB, 1100 He ONMYCTHTHCS Ha IHO. 3aBiisi-
KH ILIaBa/ibHOMY MiXypy pubu B TOBIL
BOAM 11epebyBaoTh Y HEBATOMOCTI.

;‘_ 4

©

Puc. 20.2. 3a cmyramu na nycui
MOXHa BCTAHOBUTK BIK pubK Ta
LWBWAKICTL 11 3pOCTAHHA

3sOposa KpHIKa

CrpaBoxin

Puc. 20.3. Cxema pyxy BOAW KPi3b
3abpa kicTkoBux pub

B



Tesa 1. Pisuomaniruictb reapun - § 20. Kaac [posmenenepi pubn

® 3. PubanbcrBo. E_-_\,’.‘iat'll'd JUOAMHA Te- | wMBLMCH HUMK? He 3aGysaiTe: Kpaca  Cpyuunit MKuposnii Xsocrosuii
peitiia BiA nomyky TKi B npupoai 1o 1i akeaplyma sanexuTts nepeaycim He eig
BUPOIILYBaHg (HAMPHKAA/L, BiJ MOMI0BaHHA — piakicHux pu6, pocauH i Aoporoi Aono-

; MIiXKHOI TEXHIKI, 2 Bil TOr0, HACKINbKK
O TB: Huirea). Oanak i gorenep pudainb- A
/10 TBapuHHULTBA). O i P e n6anNMBO 3a HUM AOMNKAAIOTL. MepLu

CTBO — 1€ BHJIOB JIMKHUX TBapuH. Hagith pu6- HbK NDMGATI KBADIYM, O3HAOMTECH 33
Hi TocnogapcTBa 3a3BHYail JIHIIE CTBOPIOIOTD CrewLiansHoI0 NiTepaTypoio, NOPaaLTeCs
YMOBH JUTst poaMHokenusi anknx pub. Ha- 3 OCBIAYEHMMI aKBaPIyMICTaMMU. [py Armii
IPUK/IA/L, OACPKABIIN MOJOJHSK OCCTPOBMX, ® 5. HaiiHeGe3neyHiwa puba '

pnb03aBoN BUNTYCKAIOTh MAJIbKIB Y [IPHPO- Ykpaiun. [leski 3 NPUAOHHUX PUG ¢y i
Hi BOAOIMIL 3MiHnAKCcs criocodn pudoaoB.Ii: HebeaneyHi Ana MOAUHY, i e He Tilb-
i3 11051BOIO TiranTChKHUX TpavJiepis (puc. 20.4) KAMOPOsEMI KIT( TR0 13,15 €: 79

e 7 HalHebeaneuHiwow puboo YkpaiHu €
JIOJIMHA MOJKE HIBW/LIKO BHHHIIUTH OY/Ib-SIKHH MOPCBKMIA APaKOHYMK (pyC. 20.6), O

[Inasui

Hepesui Avanbunii

XBOCTOBHI

[Lanmi

Puc. 20.4. Tpaynep npOMHCIOBH Bi pub. HanexuTb A0 psdy OkyHenoaibHi. BiH  Tpy.unii _ AnanbHuii
(puGonoBeubke CyaHo) 3anam'sitaiite: pudOIOBIAA i vac Hepecmy TPanNNsSeTbCs Ha NilaHomy Ta MyamucTo- Hepenni -
niniimae Citky 3 puGoio zaboponena it KapaeThes 3aKkoHoM, 6o 111 Yac My MinKoBOAA! HOPHOrO MOPS. [IpakoH- i B B

Hel 3HULLYIOTBes | pudn, i ixHe notomerso. Enexrposy/ika (OpakoHbePCbKe 4mk csirae 40 CMy ROBXuHY, ioro xapak-  Tlepuinii — lpyruii - Xsocronuii

e ; . TepHa 03Haka — YOPHWIA KONIP Nepworo  CHHHHMIT Clnimii
] : 1Th J10 3: - X BOJIHHUX TBAPWH BiJl €IEKTPO- '/
3HAPAJUIA JIOBY) MPU3BOAHTD /10 3arnOe1i BCIX BOIHUX TBAPHH BiJL JIEKTP SMUHEONO MNARUSA. SILLIE HAGTYINTH Ha ;

woky. He 6epith yuacTs v HHIEHH] pub! LU0 PUGY, LLIO 3X0BANACS B MyTTi, MOX-
Ha OTPUMATK YKO Tl OTPYAHUX WWNIB.
Takuin ykon CrnpuyamnHae ayxe CuisHWin
Oinbk i HABITL MOXE DYTK CMEPTENLHUM.
B 6.3 BoaAu — ynoBiTpa. Jleroui  [pyanuii
prbu, 10 XMBYTL BinA NOBEPXHi BOAK B

[Mnasui

B nNpomeHenepi pubu BKPUTI TOHKOIO KICTKOBOIO NYCKOI. IxHi 3a6pa npukpuTi
356pOBOI0 KPULLKOIO. BiNblWICTh i3 HUX Mae nnasanbHUA Mixyp. 3a pivHUMK
KiNbUSIMUW HA NYCLi MOXHa BU3HA4YUTM Bik pubK. MNpoxiaHi pubu nepexonnTb Ha
HEpEecT i3 MOpP$ A0 PiYok abo Hasnaku.

Yepesui  AHaabHMIA

MpoxinHi pubu; HEPecT; 396p0Ba KpULLIKA; NIaBaNLHUIA Mixyp. YCiX TPOMiYHUX MOPSIX, 3AaTHI HEHalOBrO Pie.20.5,
anitatu(puc. 20.7). Y pasi Hanagy xvxa-
M 1. Anavoro Tino pub ykpure camsom? Ka BOHM PO3raHsIloTLCH 3a [OMOMOr0I0
2. Mpo WO MOXHa Ai3HATVCh, BUBHaIO4M NyCKy pyb pi3HOro Biky 3 oaHiei Bopomu? MOIYTHBOIO XBOCTOBOIO NNaBus (LLUBUA-
3. Bucnoete npunyLweHHs, SK NOBOAUTUMYTLCS NpomMeHenepi pubn, sTpa- KiCTb pyXy Ha NOBEPXHi gocArae 65 km/
TUBLLW NMNasanbHWia Mixyp. MOACHITL Balwi MipKYBaHHS. roa)i ni,uiﬁmaprbcsa B nogiqu, BMKOPUC-
4. MopisHsitTe 306paxeHnx Ha pucyHky 20.5 (c. 81) pwub (3Bepxy BHU3): TOBYIOYM GBOI BENWHesHI rpyaHi nnasLl
dbopens (psaa SlococenonibHi), nickaps (psa KopononoaiGHi) Ta pivkosoro K kpuna! 3sn4aita Ana HAX AanbHICTb
okyHs (psin OkyHenogaibHi). Y4Mm BiAPI3HAETLCA CkNaa, i po3TawyBaHHS iXHIX NOALOTY — KiNbka AECATKIB METPIB, ane
nnasuis? Aki We BiAMIHHOCTI B 30BHilLHII Byaosi umMx pub BW BBaXaETE iHOAi BOHW NponiTaioTb A0 400 M.
BaXNNBAMN? B 7. Ti, wo pO3MHOXYIOTLCA B
5*. HaseaiTh NpUKNaan xapakTepHux Ana Balioi MicueBocTi pub. okKeaHi. Jeski npoxigHi pubun, Hanpw-
6*. NigroTyiTe NOBIAOMNEHHA ANA OAHOKNACHUKIB, Y AKOMY NOKaXIiTe MapLU- Knan, pivkosi BYrpH, LLO Hanexatb A0
PYTV MaHAPIBOK PiUKOBUX BYrpiB Ha reorpadiyHii mani. psay ByrponoaioHi (tabn. 20.1, ¢. 77),
BUXOAATL )11 HEPECTY 3 PIiHOK Yy MOPS.
B 4. AkBapiym y AOMI. YTpumanHs Baoma pub — oaHe 3 Haitnowmpe- EBPONENCHKNIA PIKOBUIA BYrOp MeLU-
HILLUX NIDACLKUX 3axonneHb. Ha siaMiHy Bia cobak i KOTiB, AKi XUBYTb ¥ TOMY Kae B piukax ATnaHTuyHOro HaceiiHy,
camMoMy cepenoBull, WO i IxHi xa3si, pubu xuByTe B 0COONUBIKA LUTYYHIA x04a MOXe 3axoauTu i y HopHe mope, i -
ekocucTemi — aksapiymi. 3aBoaaun akeapiym 3 pubamu, su 6epete Ha cebe a 3siaTM — y piuky YKkpaiHu. €sponein- gEEEEE et
BEWKY BiANOBIAANLHICTE. Y1 BNEBHEHI BY, WO OyneTe perynapHo Aormsaari CbKi BYrpu NpAMYIOTb Ha HEPECT Yepes Puc. 20.7. Netioua puba
3a CBOIMW roA0BaHUAMMW, 3 HE NOKMHETE ix HanpuaBonslLe, yaoocTans HaTi- yCHo ATNaHTuky 0o CapracoBoro Mops! Haz, NOBEPXHEID BOAM
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Tema 1. PisnomManituicts TBapun

Lle paioH i3 HAMCONOHILO M HanrnmbLLe NPOrpiTo BOAOK B ATNAHTUYHOMY
oKkeaHi, 3apoCNKii FMiraHTCbKUMW BOAOPOCTAMUW — capracamu. Tyau X Npunam-
BaIOTL | amepukaHckki Byrpu. MNicna HepecTy gopocni pubu ruHyTs. JTMHnHKn
EBPONENCHKMX BYrPiB BUPYLLAKOTL i3 TENNOIO TEYIEID MoNb@CTPIM Y KinbKapiyHy
noaopox. PO3censaoumcs, Byrpy MOXYTb 3ananBaTi 0 HAUMEHLLUUX CTPYMKIB
i HABITb NepenoB3aTn Cyxoa0nom!

® 1. Knac Jlonatenepi pubu. Sk yike sasnayanocs, 10 KiCTKOBHX pud
Hasnexarh kiaacu [Ipomenenepi it Jlonatenepi. [lopisusino 3 npomenenepmu-
MM, Jonarenepi — apxaiuna rpyna. Hanpukaaz, y vux gobpe possBuHeHa
xopza ii norano — xpeber. [TnasanpHoMy MiXypy npoMenernepux puo Bij-

[Li1aseus npome- g
HETIEPOTO THITY

[Tnasenn
Jlonareneporo

Tii1g

Puc. 21.1. Osa Tvinu Byoosu
napHwWx nNnasuis

nosizaoTh aereni (MinrkonoaidHi oprauu, 1o
CJIYIVIOTH JUIS1 IMXaHHA [OBITPAM) Jonarere-
pux. Hdssu 1ux kaacis nos'sizaui 3 6y108010
MAPHUX ILIABLIB Y IXHIX THUITIOBHX IPEACTaBHM-
KiB (puc. 21.1).

Jlo nonarenepunx najexars aunie 8 cyuyac-
nux sugis: 6 Buais asoanmunx pud i 2 Buan
nesrakanTis (puc. 21.2). Po3ksit uiei rpynu pub
JUIIHBCH B JQJICKOMY MHUIyJIoMy. [Boanuini
pubH KUBAATHCS MPUAOHHUMH Oesxpeberin-
MM 3 TBEPAMMM [HOKPHBAMU — PAKOTIOAiOHM-
MU i MOMIOCKaMH. 3aBIsIKM HASIBHOCTI JIeremb
BOHM MOXKYTDL nepenocuti nocyxu. Pozosyb
BIJKMBAE V BOI, sIKa EePETBOPUIACA Ha PiJIKY
Oarnioky. Ilpomonmep y pasi nepecuxaHHs
BOJIOIIMH PHE HOPY | BUJKHBAE B CYXOMY IPYHTI
3aBJ/ISIKH JIETEHEBOMY IMXaHHIO.

Ilenaxanumu — mopcbki Xmkakn (1o 1.8 M
3aBJIOBKKHM), 1110 HEKBANJNBO <IepecTyIia-
I0Th» CBOIMHM JalonoAiOHUMM [IABIAMH 110
KaM'SIHOMY NOKpHBY Ha ranbuni Maitke 100 m.
Tino uux pubd nokpure MilHOIO JYCKOIO, iXHi
JiereHi BKe He BUKOPUCTOBYIOTHCS /IS I XaH Hl.

® 2. Buxig Ha cyxoain. Xpebetni onamny-
BaJM i BOAY, i cyXoaij. Y BOAI nepeBaxaiorh
MpeACTaBHUKH Hajakaacy Pubu, a Ha cyxono-
1 — nadxaacy Yomupumozi, 110 N0XOAATDH
BijL puo.

§ 21. Jlonarenepi pudn Ta n0OX0/GKenng 4O THPHHOTHUX

Puc. 21.2. NNonatenepi pubu (3nisa Hanpaseo): poroaydbu (ABCTPania) Ta npoTontep
(Adpuka), WO HanexaTb A0 ABOAVWHWX, UenakaHT

3a HeyHCIeHHUMH BUHATKAMH, cydacHi puldn Ha CyxXo.10/1i NIBH/IKO TH-
HyTh. Bea miATpuMKM Bo/M Bara IXHBOTO Tinta 3pocTae B Hesniy pasis. [aasii
GizibioeTi puf HeNpUAATHI AJIst lepecyBanis cyXonoaoM. 3sa0pa Ta mKipa

BHCHXAIOTh, @ OPraly Yy TTs, MPHCTOCOBAHI
JIO YMOB BOJIHOTO CEPCJOBHINA, lepecTa-
I0Th CHIPHHAMATH 30BHIIITHI MOAPA3HUKH,

Sk ace oasni xpebemni 3mozau sumu
na cyxooin? lle sindynocs maiixe 370 min
POKiB TOMY (HAUPHKiHIL AEBOHCHKOTO TIe-
pioay). Cyxoain y Toii wac 6yB orouenmii
NIUPOKUMH MIJKOBO/ULAMH, 1€ MEIIKaIH
pisnomanithi gonarenepi pubn. ILle Oys
mepiosl MBM/AKOT eBOoNiT HaseMHol poc-
JMHHOCTI. ¥V Boji OyJ10 Harato poCAMHHUX
3aaniKiB, BoHa Oyia OiAHOI0 Ha KHCEHD.
3aBasiku JereHsaM puOn OTPpUMYBAIH KH-
ceHb He 3 BOAHM, a 3 nosiTps. Jleaki 3 Hux
NPUCTOCYBANUCS TePecyBaTHCS Ha MiJ-
KOBO;ULI, BIAIUTOBXYIOYNCH Bijl MyJIHCTOTO
ZHA CBOIMM JIANOTIOAIOHMMH  ILIABLSIMH
(puc. 21.3). Bia Myaucroro jna He3pyqto
BIALITOBXYBaTHCh aHi TIaBLeM i3 OaraTbma
FHYYKHMHU TIPOMCHAMM, aHi TBEPJIMM I1i/1b-
HUM IIaBUCM (BiH 3aHypPHTBCA B I'PYHT).
Came TOMYy TIepeBary OTPHMaJIH Ti TBapu-
HH, Y SIKHX BUHMKJ/IM KiHIlIBKH 3 KiTbKOMa
naavyamu (puc. 21.4). lle it dynm nepui
womupunoei!

Humni BioMi BXKe KiJbKa Ipyrn TakHX
tBapuH. Bouu noeamysamu o3Haku pub
(3s6pa, VKpHTEe JYCKOK TiJO, IUaBajibHa

P,

363 Man

375 M p.

Yac

380 muH p.l

385 man p.

Puc. 21.3. ETann noxomxeHHs
YOTUPUHOIUX (3HU3Y Bropy 3a
nepebirom yacy): eycTeHoONTepoH,
TUnNoBa nonarenepa puba; naH-
nepwxTic i TikTaanik, nonarenepi
pubu,; AKi NPUCTOCYBANMCH BU-
XOAWTW HA CYXOAiN; akaHTocTera,
HanfasHILLWA BIAOMWIA NPeACTaB-
HUK HOTUPUHOIMX
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Tema 1. PisnomanitaicTs Tapun § 21, Jlonatenepi pHOH Ta NOXO/KEHHA HOTHPHIIOTHX

[Laevosnii nosc _Tazonii nosic [Mpuiaaam Gyaosu

nepeanix KinniBok:

R~ Tazocrertosnii
cvirinod

Jonamenepa Iepwe
puba womupunoze ‘s
[LaeqoBHil nosicgg

[Tnevornii cyraoh
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Puc. 21.4. KiHWiBKA 4OTUPUHOTUX — UE NepeTBopeHi napHi nnasui nonartenepux pnb < I pH lomizkoso S ‘ ¥
@- I ACTKOBHH CTONHWH = =)
= o = A
S - ; ! = cyri06 ~ cyraoh £
JIOIATDh Ha XBUC']']) I HOTHPHHOI'MX (I{IHL[IBKII 3 11 ATbMa—BICBMOMA 114J1b- = K " \ C &
; N . : S HCTD Tona =
mamn). Lle Oyan BoaHi TBapuHHM, SKi iHOAI BUIOB3aau Ha cyxouia. Tyr g J " AR g
Oy710 BrocTab 10KNUBH (6e3XpebeTHI BKE BCTHIIN HOTO 3aCe/INTH ) i 111e He _;_‘-‘ : ‘ =
3 APIINCHE DETYIRL KBRS, UP” ”?b[(i]CI-IXa.HHl OJIHIET BOZIOIMU NIepIii YOTH- - Cobaia Kur
HHOTT nepenoB3aad JIO CYCIHBOL. Hac/JIKOM OCBOCHHS CYX0/101V CTAI0 3 - ? P o 5 i
p P [' YOl ; 1 m - ) _ﬂ - ¢ ‘Puc. 21.5. NopiBHAHHA eneMeHTiB NepeaHLOT Ta 3aAHLO0I KIHLIBOK (1iBopyY) | ckeneT
BUHWKHEHHA CYSaCHUX rpyIl HOTHPHHOrKX. Tlepuimnx is HUX BIAHOCATS /10 NepeaHix KIHLIBOK AEsKUX YOTUPUHOFVX (1IpasopyY)
nacy Amdi6ii (abo 3emuoBoaHi). o o o _
m 3. Bynosa kiHuiBoK. Bu Morun 6 sannrati: «SJke snavenns 0as cy- B 1. NopisHATE YUCENBHICTD | PIBHOMAHITHICTL NPOMEHENEPUX i NonaTenepux

pwob.
2. Yu BiOPI3HAOTLCH NPOMEHENEPWi | nonatenepuil TUNK Nnasuis? Yomy Ha
KiHLIBKY 3Mir NepeTBoOpMTUCA came nonatenepuin nnaseus?

uacHoi nodunu maroms nodii, wo eidbyseanucs 370 man pokie momy?
Xiba nam ne oaiioysice, aK i oMy onanoByeaIu nazemne cepedosuie
pubu, wo dasHum-0asHo sumepau?»

: i i . . o 3. Homy KiHUIBKM HOTUPUHOTUX MAIOTk HEBENUKY KiNbKICTh Nansuis?

Coiau Tux nogiit 3depersnest B 0yaosi TIOACHKOTO TiJa. Hami pyku i 4. YoMy i 3MmiiA, | KUTIB, | NIOANHY BITHOCSTb [0 HAZKNACY YOTUPUHOII?
HOTHM — 1€ [epeTBOpeHi mapHi miasui gonarenepux (dus. puc. 184, ¢. 72; 5*. MopieHAATe ONaHYBaHHS CYXOA0NY POCMHaMK, Be3xpebeTHMK Ta 4oTu-
21.1, c. 82; 21.4). BynoBy Hammx KiHIiBoK (i BCbOTO HAIIOTO Tijga) MOKHA PUHOrMU. YUM NOAIGHI i NOAIT T4 YMM BiAPIZHAIOTHCS?
3pO3yMiTH, TIIBKH 3HAIOUH HAITY eBOJIOIIHHY icTopiio.

KiniiBka ckiagacTbes 3 KiibKox 6idoiaie, 3'c/inannx cyeaobamu. Bij- ® 4. faesHi am@ibii. HaiinasHiwi am@i6ii Hanexanu no creroueda-
i Ta cymoﬁn Tepeanix i 3aJHIX KiHIlIBOK noJiioHi 3a 6ynnnmo, aje Hazu- nie (puc. 21.6) — NasumMporonoBmx 3eMHOBOAHMX, WO ycnaakysanu sig, pud
BAIOTHCS TIO-PidHoMy (puc. 21.5). Onopy KinmiBkaM (4K i NAABIM) JAI0TH nobpe po3BUHEHI NOKPUBHI KicTkn yepena. Cepea Hux Bynun sk APiGHI

TBApWHKW, TaK | BENKKI, KiNbka MeTPIB 3aBA0BXKU XMXaKKW. 3 4acoM CTero-

NOACU: NACHOBUL NOSC — TIEPeAHIM KiHIIBKaM, a maszosuit — 3aHiM. Bonu : : 4
uedanie noyanu BUTICHATA NnasyHun. B enoxy naHysaHHa penTunin sanu-

3MIHIOBAJIMCS BUITOBIHO J10 CIOCOOY KUTTS THX UM iHINUX BUJUB. Y JIeSKITX i : : E
i . : y 2) LWWAKCH Marxe BUKNIDYHO BOAHI cTerouedann. Kpim HUX, Ha cyxoaoni 36e-
YOTHPHHOIUX KIHIIIBKH HABITH MOKYTh 30BCIM 3HHKATH ad0 MepPeTBopIOBRa- DErNNC HEBENWKI HABKONOBOAHI aMdbibil, ki MELUKANM y BUCOKOTID'SX abo B
. . - . . ¥
THCS HA IIaBL 4M KpHJia (nasedimy npuxaadu!). Ocobansocti cnocobin XONOAHUX paiioHax, apxe amdibii kpaule Big penTuniii nepeHocsTs xonoa. Tak
PYXY YoTHpHHOrNX (Xoainus, Oir, C'l'pn(n{u. MOJIT, IIaBaHH4, KONAHH,
[OB3aHHs TOULO) 0B’ sA3aHl 3 IXHIM ILTaHOM 6}',-10311. IO € BHIO3MIHEHHM
naanom Oy108u pud.

. Hapxnac YoTupuHori NnoxoauTs Bin AasHix nonarenepux pud. KiHUiBKW YyoTU-
PUHOTUX — L& BUAO3MIHEHI nnasLi pnb. Y Bcix YoTupUHOrux BoHK nobyaosaHi
3a 0aAHUM NMpuHUMnom. BigMiHHOCTI B 6y00Bi KiHLIBOK NOB’A3aHi 3 Pi3HOMAaHIT-
HICTIO cnocoBiB XUTTA PISHMX BUIB.

MNansbui; Bigainu ta cyrnobu KiHUIBOK, MOSCK KiHUIBOK.
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Tema 1. PisnomaniTHicTs TBApHI

E——

Puc. 21.7. CyyacHi amdibii noxoaaTs Bif HEBENWMKUX CTerouedanis

6eaxsocTi amdibii (xabn, ponyxu Ta iH.) NOXOAAT Bif, HEBEIMKUX CTEerouedanis,
LLLO XM HABKOSO BUCOKOrIPHWUX PiMOK i B pa3i Hebeanekn ctpnbann y soay. Tino
iXHE NOCTYNOBO BKOpoYyBanoca (puc. 21.7). Nu4nHkn 6e3xBOCTUX — MYronos-
ku — Habynu 06TiuHOI popmu Tina, abu NPOTUCTOATU CuAi BYPXSIMBUX FPCHKUX
noTokis. OcKinbKu B LWX NoTokax Gpakye npuaaTHnX AN cnoxusaHHs 6eaxpebeT-
HUX (X 3HOCUTB TEYIf), NYroNoBKW NPUCTOCYBANNCA A0 XUBNEHHA DOCNUHHICTIO.

® 1. XXutrsa cipoi ponyxu. Biibuicts amgibin — neseuKi TBapHHU,
1110 MEHIKAKTh Y BOJOIHX Miciisix abo Gisist Bojin. 31aTHICTL NPUCTOCOBY Ba-
TUCS JI0 JKUTTS B HA3CMHOMY i BOJIHOMY CePEAOBHIIAX BiZITBOPEHA HABIThH
v Ha3Bi BCHOTO KJacy (amibil — Ti, AKi AMBYTb HOJBIHHHM KHTTSAM; 3¢M-
HOBOJIHI). '
Kurrepnit mmnxa amdibiit posrigHeMo Ha npMKjIai cipoi ponmyxu
(puc. 22.1). Hagecui ponmyxu BUXOAATDH i3 Hip | CXOBAHOK 111/ KOPEHAMH Jie-
peB, y SIKNX 3UMYBaJIH, | i1/LyTh 710 BOJLOIIM, Jte BuBesuch cami. CaMii Hamara-
1Tbest 06XonuTH camok Janamu. Camka, sKa ONIHIINCA B TAKNX <obiiiMax»
i TOTOBa M0 HapyBauHs, BiNOBiZAE€ OCOOJMBUM KPUKOM. YTpuUMaHHs
CaMKM CcaMIleM CIIPHYMHSE A03piBaHHA iKpH, i He3abapoM NOUMHAETHCSI
nepect (po3muozxents). [Tapa ponyx To cnumsac Ha NOBEPXHIO, TO 3aHy-
PIOETHCA ¥ BOAY, PO3TSTYIONH CIH30BHiT mHyp ikpn. CamMKa BUKH/IAE iKPY

§ 22, Raac AMgnon

Puc. 22.1. Jeski erani XUTTEBOrO LMKNY CIPOi ponyxu:

1 — pinkaaganus ikpy; 2
4 — JAMMHIKH, AK HOIUIMBIH; 5 — NyToA0BKH; 6
FAHIX KiNLBoK; § — BUBLIBHEIHS nepeanix Kinuisok; 9

iKpa; 3 — ANUMHKY, KT He KUBAATHCSA it HE [IABAIOTH;
arpaifie KHUTTA HYToJ0BKIB; 7 — 110584

II(?I]{?"I‘I!(]{]L‘HII}I. O3 Ba IBOTOITEA,

10 — apoctanus (Kiabka pokir);: 17 — yreopenns nap; 12 — Goporeba caMiLiB 3a caMKy

MOPHIAMH, | KOKHY TOPILIIO caMellb MoaHBae
MOJIOUKOM (CTIepMaTO3011aMM, SKI BIH BUKH/1A€
v Bojay). Ilicasi HepecTy ponyxu 3ajiHiliaioTh
BOJLOIIMM il BUPYIIAIOTH /IO MiCIlb MOCTIIHOIO
MEIIKAHHY — Y Cajii, TOPou, noJs. [Himi By,
K, HapUKIa, seqaeni xkabu (puc. 5.2, c. 22),
3a7HINAOTHCs BIAITKY Oliist Boaw.

I3 BijiKIa1eHOT IKPH 3 4aCOM PO3BUBAIOTb=
cs nyzoa06xu. POT NyrosioBka OTOYeHHI Po-
FOBMMM TUIACTHHKAMH, IKMMH Bin 3imikpidae
3 pisHMX npeaMmeris Bojpopocti (puc. 22.2).
IlocTyrnoBo B HHOTO PO3BHBAIOTBCS KiHILIBKH
it mereni. 3pemTow BiadyBaeThea iforo Ie-
PETBOPEHHS: XBIiCT PO3CMOKTYETHCS, TpaBHA
cucrema nepebyaoByerbes. Mosoga poryxa
BHXOJ/IMTh Ha CYXOJliJ. 3—5 pokiB Bona pocre,
MOTIM CTA€ CTaTeBO3PIJIOIO il ynepiine npHxo-
nTh Ha Hepect. JKuByThb poryxu 815 pokis.

Puc. 22.2. Nyrongskw inaTsL
BOAOPOCTI; ¥ KPYXEUKy —
36inbLIEHWA porosuin 4306
nyronoeka

Puc. 22.3. Cipa ponyxa xanae
KOMaxy, BUKnAa4v
CBIl A3KK




Tema 1. Pianomauithicrs Teapu

|
Jlereni Porosa nopoiknnna «lopaosuii Hacoc» Hizapst

Puc. 22.4. )Xaba 3akayye NOBITPS A0 NereHb 3aBAAKW PyXam «ropfoBoro Hacocy»
Ta HIi3ApIB, WO MOXYTL BiAKPUBATUCA A 3aKpMBaTMUCA

B 2. XXutrepianbHicte am@ibin. Yci 10pocii 3eMHOBOAHI € XMKAKA-
mMiu. Bonu xanaoTs noxuBy 3a JA01omMoroio g3uka (puc. 22.3, ¢. 87). S13uk
JUITKHI, TOMY 3/1aTeH YTPUMYBATH KePTBY. SHULLYIOUH araTto poc/nHOI-
HHX KOMaX i CJIM3YHIB y cajlax i Ha Topojiax, poryxH MPHHOCATH BEJAHYE3Hy
KOPUCTH JTHO/TSIM.

Biabwicts amibiit noeauye Anxania nkipoio ta gereHamu (Jiesiki Bujn
nozbasneni serenn). o neobxiono, abu ouxamu nezewsamu? 3akauatu
710 HUX CBiZKe MOBITPS, a MiC/15 1IbOT0 3BiJIbHUTH X Bi/L BiinpanboBaHoro. Ak
ue pobasme amitii? lpuansitses 10 xupoi kabu abo J1o Bijreosanucy ii
pyxis. Bona o onyckae, To nigiiiMae 1HO POTOBOI NOPOKHUHN (puc. 22.4).
Bixkpusaouu if 3akpuBaioun Hi3/[pi, BoHa 3aKa4ye Ta BUITYCKAE HOBITPA 3
Jerellb.

A ax eidbyeaembca 2az3000Mmin wepes wkipy? Kucens nositps pozun-
HAETHCs B TOHKIH ILTIBILI CIM3Y Ha MOBEPXHi MIKIPH Il epexo/inTh V KPoB.
LL10 nuiBKY BHALISIOTE crieiaibi KipHi 3a/1031.

Mkipui 3am03m Takox saxumanTs amdidiit Bin indekmiit i xmKakis.
[Hoti KaKyTh, 1O Bi/L IOTOPKAHIA JIO POIYX VTBOPIOIOTHLCS DOPOJABKH, a1e
e Burajiku, OHaK, SKUI0 XHKAK YKYCHTB PONYXY, 3 1T OTPVITHHX 327103 BU-
JaBUTLCA OTpYiiHa pistnna (puc. 22.5).

Besxgocti psiryioTbest Bia xiKakis crpubkavu. Ak ypamyeamucs 6io
xuxcaxa, wo niokpadaemnca? 3asuacno iioro nomitiru! JLis 1boro no-
TpibHi pockonasni oprann yyrra. Oui B Oes-
XBOCTHX JIYKC BEJIHKI MOPIBHSIHO 3 TiJIOM.
Jlockouaniuie, nix v pud, 30y ioBannii i opran
CAYXY.

® 3. PizHomaHiTHicTe am@ibin. Ocod-
JHMBOCTI MpeAcCTaBHUKIB pAay Dbesxsocti €
HACI/IKOM HPHCTOCYBAHHS /10 ¢TPUOAHHA 3a
JIOTIOMOT 010 IOBTHX | CH/IbHHX 38/IHIX KiIHIIIBOK.
lenyiors me asa psian amidiit (maba. 22.1).
3 AesKUMH 1pejcTaBHukamMu psajty XBocrari
BH BKe o3HaliommoBaaucs (puc. 5.1, ¢. 21).

Puc. 22.5. NMoavHa HaTucHyna
Ha OTPYMAHY 3an03y ponyxu (ue
O[WH 3 aMepPUKAHCbKKMX BUAIB).
MaoxHa nobaunTn kpanni oTpy-
TH, WO BUAINAIOTECA i3 3aN03K

88 @ |

§ 22, Kaac Amdidii

Tabawus 22.1
IIpeicraBHuKH TPHOX psijiiB Kaacy Amibii

Npyna MpepcrasHuk Onuc npepcTaBHMKa
Pan Oaepia xaba HarkosoBona kaba 3aBAOBKKH 10
beaxsocri 10 em. Iomupena Beci€w TepuTopi-

(6400 Briais) €10 Ykpainu. 3umye na Jmi Bogoiim,
v Teni cesonu maiivacriwe nepedy-

Bac 1106113y Geperis npicHHX BOIOIM.

Psn Borugna casamanipa
XBocrari
(700 Bujin)

Hexpanausa teapuna €sponeicskux
dicin. B Vipaini suse B Kapnarax.
3apnosakn 25 oM i3 xsocrom. Ha-
poakye copMmoBani anuunku, 3a-
Hecena 1o Hepronoi kuurn Ypainu.

Psin Kiapuacra uepp’ara
Beanori
(200 Bujis)

Memkae s [TiBaenniit Asepuii, Pu-
€TBCS ¥V BOJIOFOMY IPYHTI, JKHBHTBHCSH
2 j Y Ip)
Oesxpebernnmn, Carae 40 cm v 1oB-
AKUHY. JIUTHHYATA KUBAATHCS B/
JCHHAMM WKIPHIX 347103 MaTepi.

Paod Beaxeocmi — ojui i3 naiibianm yucrennux paiis xpebernux. /1o
HLOTO HAJAEKHTH OLabie BUAIB, Hixk 10 Kiaacy Ccasui! Ocobauso Garato Ges-
XBOCTHX JKUBE V BOJIOTHX Tponikax (puc. 22.7). B Ykpaiui, kpim ponyx i acab,
MEIIKATh e paiuku (Keakwi), vacuwvituui 1a kymxu (Owcepeasnxu). Ha
AKasib, yuceapHicTh am(pidiil CKOPOUYVETLCA BHACI-
JOK OJACHKOT JIS/IBHOCTI HIBIJLIIE 3a BCi iHIIi TPY-
. Yei, 6e3 BHHATKY, BH/IM 3eMHOBOAHNX Y Kpailii
notpedyioth oxoponu. barato ski 3 HEX Yy TAHBI 10
3a0pyanennsa abo nopymeHHs Micith iCHyBaHHs.

Ponyxa # mcaba — uum GOHu pizHAMBCA
(puc. 22.6)? Porryxa 5;KuMBe B JIOCHTD CYXHX MiCIAX.
Ii wkipa BkpuTa KpyIHUMH rOpOMKaMM WIKipHIX
3a5103, TOJIOBa — 3aKpyT/eHa, uenenu — 6e3syoi.
Bona vacriue XoauThb, Hixk cTpubae.

Puc. 22.6. Jeaki TPONiUHI NpeACTaBHUKKU pay
BeaxsocTi amibii

Puc. 22.7. O3epHa xaba (a)
Ta 3eneHa ponyxa (6)




Tewma 1. PisHoManiTHicTL TBapyuh

JleHbKa, TOJI0BA — 3arocTpena, Ha BepXHiil weserni € 3yon.

rjia-
Kabu 3azsuuaii

/Kaba menikae v Bosorux Micigx abo 6ina sou. Hlxipa B nei

C'I‘[)l'lﬁill(ﬂ'b. d HE XOJATD.

HauncneHHiwwi y knaci AM@ibii — psg BeaxsocTi. [ns ixHiX npeacTasHuKis
XapakTepHWM € PO3BUTOK 3i CTAAIEIO NIMYUHKKM — NYronoeka. 3eMHOBOAHI NO-
EOHYIOT WKIPHE Ta nerexese auxaxna. LLUkipa B Hux Bonora, 6arara Ha 3anosu.
lNepeTBopeHHs; WKIPHI 3a1034.

1. ONWWIiTL XUTTEBWUIA LMK CIPOT PONyX¥.

2. $ke 3Ha4eHHs Ans xabu MoXe MaTn Cnieck BiA CyCiaku, wo cTpubHyna

y Boay?

Yomy 3eMHOBOAHI «BUPNOOKI», TODBTO IXHi 04i po3TaliosaHi Ha rop6mxax"

Aki amibil KxuBYTh Y BaLi MiCLEBOCTI?

5%, flk BM AyMaeTe, AKWiA CNocit pyxy xapakTepHuia ans 6e3xsocTux, Wo 30-
BpaxeHi Ha pucyHky 22.6 (c. 89)?

& w

B 4.Tlonoc 6e3xBocTuX. BeaxsocTi amibii LOCUTL HaCTO CMINKYIOTLCH
Mix c06010, BUAAIOYM 3BYKU. Y IXHIX AUXaNbHUX LUNAXAX € HEBENWKI M'A3N —
ronocoBi 38'A3kK. 3BYK BUHMKAE 3aBARKW TOMY, LLO MNif, 4ac BUAWXY roOCOosI
38'A3KU TPEMTSITh, AK A3MYOK ryBHOI rapmMoHii. A wob ui 3Byku Oynu rysHiluumm,
camii BaraTbox BuAiB De3XB0CTUX MAIOTL PE3OHATOPU — MIXYPH 3 PO3TAXKIMBOI
WKIipK, Y AKi BOHK BUAYBAKOTE NOBITPS 3 NEereHs nig yac cnisy.

Be3xBoCTi CniBaloTh HEe TiNbKW Ha HEepecTi. Tak, 3eneHi xabu BRITKY ronocHO
cniBanTb XOPOM, NOBIAOMNAIOYN, LLLO BOHW 32MHANM TY YN iHLIY OINAHKY BOAO-
M. OcobnnBoOCTI KPUKIB BE3XBOCTUX BUKOPUCTOBYKOTLCA ANA IX BUBYEHHSA
Ta knacvoikadii. Kpuku cnopigHeHux pisHosuaie amadibivt noaibHi, ane po3s-
PIBHAOTLCA, SIK FOBIPKW OAHIET MOBW.

B 5. HepecT TPUTOHIB. 3Buyaiini TPMTOHM 3UMYIOTHL HA CyX0A0NI,
a HasecHi uayTb y Boay. LLnobHux niceHs y HUX HEMAE, 3aTte camelb, Y 9Koro

. BMpOCTae Kpacueui rpebiHb, BUKOHYE nepes
('a‘“ﬁ:“’ CaMKOI0 W0BHMIA TaHOK. MOTiM BiH Biaknanae
Ha BOAOPOCTI NakeT i3 cnepmarosoigamm —
cnepmMatodop, a caMmka NepPeHoCcuTsL oro cobi
B KNOaky (NOpPOXHUHY, KyOW BiAKPWBAKOTLCH
BUWBIAHI OTBOPW TPABHOI, CTaTesoi Ta BUAiNb-
HOi cucTem), ae i BindyBaeTbCs 3annigHeHHA.
3annigHeHHA y TPUTOHIB, AK y BinbliocTi npea-
CTaBHWKIB pAAY XBOCTATI, BHYTPILWHE. |[KPUHKA
BiAKNAAAKTLCA NO OAHIN (puc. 22.8). NnunHka,
fKa PO3BMBAETLCAH 3 IKPU, HAraaye Aopocno-
ro TPUTOHA, ane Mae 30BHIWHI 336pa 3 6okis
ronoBw Ta nnasansHy CKNagky Ha xeocTi. Ha
BiAMIHY Bifl NYronoeka, NepPeTBOPEHHA Nn-
YWMHKW TPUTOHA BinOyBaETLCA NOCTYNOBO, 6e3
iICTOTHWX BHYTPILLHIX Nnepebyaos.

Cayiellb Ha
CYXO10711

§ 23. Knac Penruaii

® 1. OnanyBaHHa cyxopony. Amidii, axi nepmmmmu 3 YOTHPHHOTHX
3aCE/IMIN CYXOJLI, He nosby/amucs 3a1eKHOCTI BiJI BOJHOTO cepeloBuina abo

BOJIOMMX Micib. /lento nisnime Big nosisn amdi-
Oiit nocyunei it Bijulaaeni Bijl BOAM ALISTHKH
eyl nmouasa OCBOIOBATH iHIa Tpyrna xpedet-
X — penmuaii, abo naazynu. 11pncrocoBy-
I091Ch /10 JKHUTTSI Ha CYXO/01, BOHU 3a3HAJIN
Giaibin icTOTHHX 3MiH, Hixk amgibii. Ix BaxarBsa
0CO0AMBICTH — Ha3eMHHIT PO3BUTOK SIE1LD.

Hx xce Auun penmuniit po3eusaromven
Ha cyxodoai? fiitte pentunaiil icrorio Bijpis-
Ha€TheA Bift ikpunox pud i semuoBojmnx. /s
PO3BUTKY 3apojiKa MOTpibHe pijike cepenoBi-
ute. Penruaii niburo Basau i3 coboio B giie
YACTHHY BOAHOTO CepegoBHILA.

[linbni siyesi oborouxu (1Kapanyia
TOWLO) 3aXHMAIOTh siille BiA BUCHXaHHA i
yuikouketb. Tino 3apojika otouene piinHoIo,
O MIiCTHTLCS BCEpPeanHi 3apodxosux 06o-
A0HOK (puc. 23.1), AKi VTBOPIOE HE MaTEPHH-
CBKMIT OpraniszM, a cam 3apojok!

3axuCTHTH BiJ BUCHXanis Tpeba He Tijib-
KM 3apOJIOK, a il aopocay Teapuny. Penruiii
BUTPauaioTh BO/Y HalleKOHOMHILIE 3 yCiX Xpe-
Hernux. Ixui cyxi Ta MiLHi nokpusu nnosbasJie-
Hi WIKIPHUX 3a7103 i BKPHTI POroBoio JYCKOIO,
abo mrkaMu. AHI CIIEKOTMBe TOBITPS, aHi
KOJIIO4Yi POCJAMHM He HIKOAATH IUKIpi perTu-
aiit. 1106 noHOBKMTH 3HOLIEHMIT HOBEPXHEBHH
uiap wkipu, Bonu Jitsore. Haituikasiue -
HAIOTH 3Mil: BOHH BHIIOB3AKOTD i3 ¢TApoi niKi-
pH, 3HIMAIOUM i <NaHYOXOI0», MOYHHAIUH 3
roJioBu (puc. 23.2).

B 2. Xurra npyakol swipku. Ilpydka
awipxa — PernTiiis, siKa MelKae Maiie 1o
Beiil repuropii Yipainu. lle pyxansa ictoTa,
0 AUBUTHCA KOMaxaMu. SHaudimes ma pu-
cynxy 23.3 pozoei wumxu, xiemi, nizopio,
oxo ma 6apabanny nepemunxy (na 3a01ubo-
My Kpai z0n06u) suipku!

sitnesi
000JIOHKH

3apojakosi
000I0HKH

Al THOAKMBHUX
peqoBHUH

L e

Puc. 23.1. Cxema (Bropi) | po-
Torpacist (yHu3y) saiius pentmnii

Puc. 23.2. NNHAHHA 3Mii
NOYUHAETBLCA. ..

Puc. 23.3. ®parment
306paxeHHs NPYAKOT ALWIPKK
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Teaa 1. PisHomaniTaicrs Tapui
L

Puc. 23.4. Take B HUX
3anuusaHHA... Camelb
NPYLKOI AWIPKK YTRUMYE
CamKy Lenenamm.

Puc. 23.5. NapyeaHHa
NPyAKMX ALWIPOK

Puc. 23.7. Pentunii 3asHanu
HebyBanoro posksity
nif 4ac Me3030MNCLKOI epn
(aums. ¢popzay 2)

Y apyriii nosouui BecHu micis nepiojay
3anMLSHHA (puc. 23.4) camenb i camMKa napy-
10Thest (puc. 23.5). Camells 3a J0110MOI0I0 11a-
PYBAJIbHOIO OPraly BBOJAUTb Y CTaTeBi NMLISAXH
caMkn crepmatoszoian. Tam i BiaOyBaerbes
3JIMTTSI CTATEBUX KJIITHH — 3anuianenus. [l
4yac PO3BUTKY #AHIA B Tijgi Marepi A0 HbOro
HAAXO/ATh  1OKHUBHI  PeYOBUHM, HEOOXi/Hi
VIS po3BUTKY 3sapozaka. Hanpukinmni secnu
abo Ha 1ovaTKy JiTa caMKa BiKJIaaac aiing ta
3apHUBAC TX Y TPYHT V CYXOMY TEILIOMY Miclli.
3 AiiLg BUIVILTIOCTBCA NOBHICTIO chopMoBaHe
mMaas (puc. 23.6). He Bci perrrumii Biakaana-
IOTHh ANIA: € Cepel HUX | AKHBOPO/HIL.
® 3. lcTopiapenTtuniii. Peirruiii — rpynasi
«CJIABHOIO» CBOMIOUINHOIO icTopicio (puc. 23.7).
[Tin wac ocBOEHHSI CYXOJ07Y BHPIZHUIAHCSH
ABl rpynu wotupunorux. llpeakn cyuacHux
amibiil Buiinuw wa cyxomin panime. Uepes
HEIOCKOHATHIT MCXaHI3M OHOBJIEHHS TOBITPS
B JIereHsX BOHM Majiy 30epirati mKipHe -
XaHHS 1 3aJTHIHAJINCH NOB A3aHUMHI 3 BOLOIO.

[Hwa rpyna oxHoBmoBata NoBiTpA B Je-
reHsX  3aB/AKM  pyXaM  epyduoi kaimumnu
(puc. 23.8), sKy yTBOPIOIOTDH NOB's3a1ii 3 Xped-
ToM pedpa. M'si3u pyxaioTh pebpamu, pos-
MUPIOI0YN abo CTHCKVIOYN TPYAHY KIAITHHY,
i posramosani Bcepenni wei aereni o nadbu-
paloTh NOBiTPs (BAKX), TO BHIVCKAIOTH HOTO
(Brnx). Jlionna Takox JHMXae 3aBisKH py-
XaMm rpy/iHoOi KAITHHH: 11e <CTa/innias nammx
MPeJKIB — pernTuiii.

3aBasku OB JTOCKOHANIOMY Mexalismy
OHOBJICH IS HIOBITPs1 B JIEFEHAX PernTHIIil 3mor-
JIM BUIMOBHTHCH BIL HIKIPHOrO AMXaHHS i
OCBOITH NOCYUIUBI TepHTOpil. ¥ Meso030iichky
epy penTHil naHysaJn Ha CyXo/04i, y nosiTpi
it naBiTh B okeani (puc. 23.8). Tpupaanii vac
HA 3MIHY BHMCPJIMM BH/IAM 3 AB/IAINCA HOBI.
Hanpukinii mesosoiicbkoi epu pentuail ao-
CKOHAIO HPHCTOCYVBAIHCA JIO MEeBHHX YMOB

§ 23. Knac Penruaii

P '-":u!m 5

rw} {Mpyvana kaitnma

Puc. 23.8. Ha ckeneTi kpokoauna nobpe BUAHO rpyaHy KiThHy

KUTTS W YTPATUIAN 3MOTY 3MIHIOBATHCS 111 4aC eBOTIONIT 3 TICIO BHAKIC-
TIO, SIKOT BUMaraiu aMinn jloskijas. Hagings va 3em/110 BeJIHKOTO MeTeo-
PUTA TPUCKOPUJIO BUMHPAHHS BEJIMKHX PENTHII, AKe novanocs paniuie. 13
GaraThOX rpyI JHIIHITOCS YoTHpH psyin: Yepenaxu, /[3b060roaosi, JIyekari
Ta Kpoxojumn,

I OcHoBHI 0COBNMBOCTI PENTUNIA — HASBHICTE HA NEBHMX CTAAINX PO3BUTKY
(3sn4ainHo, nip Yac nepebyeaHHA B ANUI) 3apoaKoBux 000N0HOK i Cyxa LKipa,
yKpuTa nyckamu adbo WuTkaMmu. BUHUKHEHHS PenTuii Nos’a3aHe 3 MeXaHiaMoM
NereHeBoro AvxaHHsa 3asasky pyxam rpyaHoil KnituHW, Y MyuHynomy pentunii
By YUucenbHUMI 7 BiIRI3HANUCA PISHOMAHITTAM BUAIB.

U Sliiuesi 06010HKY; 3aPOAKOBI OBONOHKM; rpyaHa KnitTuHa.

B 1. FkaocHoeHa BiAMIHHICTE MixX po3suTKkoM amdibin | penTuniin?

2. Hk BinOyBaeTLCA POIMHOXEHHS penTuNin? PoakaxiTe Ha Npuknaai npyakoi
ALLIPKMN,

3. Ywusinnosinae 6ynoBa KiHUIBOK Kpokoawia cxemi Bya08u KiHLiBOK, 300pa-
XEeHin Ha pucyHky 21.5(c. 85)7?

4, YyeHi, AKi BUBYAOTbH EBONIOLII0, BBAXAIOTL, WO CyXa LWKipa Ta HasBHICTb
3apoakoBux 060NOHOK PenTUNiil € HACNIAKOM OUXaHHA 3a O0MNOMOroo
rPYAHOI KNiTWHW, MOACHITE NPUYMHHWIA 3B'A30K LMX O3HaK.

5*. LLio Bam BIiAOMO NPO XXUTTH B ME3030ACHKY
epy? Aki rpyny TorovacHux penTtunii su
3Haerte?

® 4. Bnavse po3mipie Ha TemMnepa-
TYPY Tina. Mg 4ac XWTTEBUX NPOUECIs
Tenno yTBOPIOETLCH NO BCLOMY 06'emy Tina,
1 cmM
-

a BTPAYaeTLCH NuLLEe Yepes Horo NoBepxHIO.
3i 36inbWwWeHHAaM POo3Mipie Tina BiOHOLUEHHS

2¢M
-

nnoLli oro nosepxHi A0 06'emy 3meHwy-  [laoma 6 en®  Tlnoma 24 e
€TbCA. PO3rnaHLTE pUCYHOK 23.9: y MEHLLOIO O6em 1em®  Ob’em 8 om®

Kyba BiAHOWEHHSA NN NoBepxHi 40 06'emy Puc. 23.9. Binblui Tina MaoTh
nopieHioe B, a B Binblworo — Tinbkm 3! Came MEHLLY BiAHOCHY NOBEPXHIO!

2
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Tema 1. PiznomaniTHicTs TBapHH

Puc. 23.10. WkipsacTta
yepenaxa

TOMY, YUM Binblua TBApUHA, TUM Nerwe in nig-
TPUMYBaTK BUCOKY TeMnepartypy Tina. Manum
TBApPWUHaM CKNagHille posirpiti Tino, a Benu-
KUM — oxonogutu. Hainbinsli pentunii MuHy-
NOro Manu BUCOKY TeMneparypy Tina BHac/iaok
CBOIX riraHTCbLKUX poamipis!

HwHi Ha 3emni icHYye 0aWH BUA, penTunin, Wo
NOCTIAHO NIATPUMYE BUCOKY TEMNEPATYPY Tina.
Lle wkipscra yepenaxa (puc. 23.10), Hai-
Hinblua 3 uepenax. Ii noBXuUHa — maixe 2,6 M,

gara— A0 1T. BoHa TpannseTbCa B YCiX TeNNMX MOpPSaxX HAaLWOoi NnaHeTy, ane crana
piaKICHOIO Yepes 3abpyaHEeHHS NIDAVUHOIO OKeaHy. 3814ainHMiA NONIETUNEHOBUM
nakeT, KUHYTWUIA Yy BOZY, MOXe BOUTK Taky TBapyHy, SKLLO BOHa CNpUiAMe Moro 3a
Meny3y 1 NpokoeTHe. Micus, Ae WKIpACTI Yepenaxu BiAKIAAaoTL Aiug, nepe-
ByBaloTh Nig MiXHAPOAHOK OXOPOHOK. Knaaku seus 36MpatoTs | BUPOLLYIOThL B
iHKyGaTopax, a HOBOHapOMKEHWX YEPENALUEHAT BUNYCKaTb Y MOPE.

Puc. 24. 1. lananarocbKi yepe-
naxwv (a); 3eneHa yepenaxa (6)

CbKOro aniratopa oxXopoHAE
rHI340 3 SUUaIMK

B 1. Pap Yepenaxwu. Tino vepenax ykpu-
TE IAHIMPOM, 3 SIKOr0 BHCOBYIOTBCS TOJIOBA,
kiniBku Ta xsict. ['pyviana KaituHa uepenax
CTaJla HePyXoMoi0, i BOHM AUXalOTh 3a /10-
IMOMOTOI0 TOPJIOBOIO HACOCy Ta PyXiB Kiniti-
BOK. Boaui uyepenaxu HaBiThb 3aCTOCOBYIOTH
IIKipHE AuXaHHsA (HAlpPHKJIaA, Yepes HIKipy
poroBoi nopoxkuuin). Cepej yepenax € poc-
JUHOIZHI 1 XMIKI; HaseMHi, NpIiCHOBOAHI Ta
mopceki (puc. 24.1). HexkBanausicts — o3na-
Ka Ha3eMHHUX pocinHoiHuX yepenax. barato
IHIINX, SK-OT nouupena B Ykpaini dogoTaHa
(maba. 24.1), — AOBOJI CHIPHTHI TBAPUHH.

® 2. Pag Kpokoaunu. Kpoxoduau — Ha-
MBBOJAHI  XMKaku-3aciinuku. Hanpuxinui
ME3030MChKOT epy BOHM YaTyBajid Ha JAWHHO-
3aBpiB; HUHI — NOJMIOIOTH HAa pHOY, CCaBILB |
nraxis. Binbiie nosoBUHM BWIIB KPOKO/U-
JiB — Ha Mexi Bumupanng. Il TBapunn 3i
CKJIA/THOIO TOBEAIHKOKW (puc. 24.2) MOKYTH
3HMKHYTH 4epe3 MOIMT Ha raMaHIli, B3YTTs i
it BUPOOM 3 KPOKOAMJIOBOT IIKiPH.

§ 24, PiznomanitnicTb pentuaiii

=

Tabauusn 24.1

IlpeacraBunku kaacy Pentuaii

Mpyna

MNpepcraBHuk

Onuc npeacraBHuka

Psin Yepenaxu
(340 Bujain)

Bonorsina v cperaxa

Maiixke 25 M 3aBIOBKKH il Macoio
1,5 wr. JKusurses soanumu Ges-
xpeberHumMu it ocnabaenow pudboio.
Biaknasae stitust va minanux Gepe-
rax, 3MMyc 1i/1 Bo1o1.

(25 Bujis)

Pt JIabobo- laTepis [logibna a0 Bujtis, Aki Kuan nHa

roJIoBi HouaTKy Mesosoiicbkol epu. Mein-

(1 Bua) kac smmre B Hosiit 3enanjiii, carae
MaifKe 75 ¢M Y J0BIKHHY I BaXKUTD
1,3 kr. CyBOPO OXOPOHSIETHEST.

Psin Kpoxoanwm | Ppebensicruit kpokoana | Haitkpynainmii kpokoauna, a0 7 M

e R

3aBAOBKEN H Baroio 2 T, Memkae B

piukax i Mopsix 8 Aserpadnii it Okea-
Hii. Moxe HanmajaTi Ha mojeit.

(3500 Buais)

Psn Jlyckarti Komoachkuii Bapan Haiikpynsima sutipka, xkuse Ha Ko-
Miapsaa Amipku MOACHEMX ocTpoBax B Iniiiicekomy
(6000 Buais) okeani. /1o 3,0 M 3aBJIOBKKH Ta BATOIO
100 kr. Hanmazae na pisHinx teapi, na-
BiTh Ha OVilBOJIIB, @ TAKOK Ha JIOAEH.
Psn Jlyckari Haiibinbura amist, esrae 12 M y 10B-
IMiapsa 3mii AUy, Mae sary 4o 100 kr. Mewkae

B ITigaenno-Cxianii Asil. ZKusnurb-
¢ XpeOeTHHMH TBapHHAMM, AKHX
VAVIIYVE B KiJIbLAX; 3pi/iKa Hanajlae
Ha JI0ei,

m 3. Pap JlyckaTi. Kiabkicrs BuiiB uboro
pany HabmmxkaeTbes 10 10 e, Cepea nux €
cripaBHi rirantn (maéa. 24.1), ane 31e6iiab-
moro 1e HesBeauki TBapuHM. lleBHum 4unoM
YHCEAbHICTD KOMAXOIAHUX ALLIPOK € HAaC/Hi/L-
KOM 4MceJbHOCTI Komax. Barato TporiyHux
BHJIIB JIMBYIOTH ACKPABUMH KOJbOPaMHU Ta He-
3BUYHMM BHIJISIIOM (puc. 24.3).

B Ykpaini Memkaiors Kijibka BU/IiB S1LIPOK,
AKi 3a HopMOIo Tisla HaraayoTh MPY/KY, Ta B2
Ge3HOri BU/IM, 30KpeMa GepemiibHuua 1aMKa.
Sk i iHMX 6E3HOrUX ANIPOK, BepPeTiNbHHUINO

Puc. 24.3. NeTio4nin gpaxkoH Ha
rinui(a) u y nonsorTi (6)




Tema 1. PisnoManitnicrs TBapun

Puc. 24.5. BepeTinbHULUA naMka: camka, aka WoWHo Hapoauna AuTuHYar (a);
camelb, YKpUTUWIA BnakntHuMu nnamamu (6); ocoBuHa, AKa BiakMHyna XBicT (B8);
YTpa4yeHuit XBICT, LLO BUTMHAETLCA, BIABEPTAE yBary sopora(r)

JIerKo BiZAPI3HUTH Bijl 3Miil 32 noBikamu, mo 3aati Kainatu. [loaidno 1o
OIABLIIOCTI SWIPOK BEPETLILHMIL, SKY BXOIWIM 32 XBIiCT, JE€rKo BTpayac
HOTO; 3 yacoMm XBicT perenepye (puc. 24.5).

3MiT OXO0JATL BiJL ALLUPOK, [0 MPHCTOCYBAJAUCST JIO PHIOYOTO JKHUTTS.
Kinniskn guie 3apakaa mpeakaM 3Miil IpOTHCKYBaTUCs B IPYHTI. [xHe
TiJIO BUAOBKNIOCH (puc. 24.6), rpy/ana KAiTHHA cTajla pyXJIHBOIO Ta THYY-
KO10. Y 3Miil 04i BKPHTI HEPYXOMHMH 11PO30puMI NoBiKaMu (puc. 24.7).
OxpeMmi BUH 3MiiT MatOTh OTPYIiHI 3yOH, AKi 3a OVI0BOIO HAraayioTh FoJKH
wnpuna (puc. 24.7). Kpisab HUX 1i/1 4aC YKVCY BHOPCKYETHCS OTPYTA, 110
BOMBae KepTBY i1 noJermye ii neperpasienns. Kpis Toro, orpyra saxuiac
HGaraThoX 3Miii Bijl BOpPOTiB.

Vaarazi Oyab-sika 3Mmist npy HabsKeHHi HeGe31eKn HaMaracThest BTEK-
TH, a AKIIO [e 1H He BJAEThCs, — MONePeKae BOpora [po CBOIO IPHCYT-
HiCTh. AMEPHKAHCLKI TPUMYMHUKH /IS 1BOTO TpsCyTh Opsiskaibiiem. 1le
JTAHLIOKOK IMOPOKHUCTHX MIXVYPLIB, 1110 3 TPICKOM TPYTHCS OAHH 00 0JLHOT0.
Akuio Bopor He BijicTyac, 3Misdg MOKe BKYCHTH.

Y aeskux 3Mmiii Ha roJ10Bi € AMKH, 11O CHPHIIMAIOTH TEILI0, — TEPMO-
nokaropu. Hasite y noBHiii TeMpsiBi Taki 3Mil Bil4VBaIOTh TEILIO BijL CBOIX
AKEPTB — CCABILB i MTaxis.

9 £4. PI3HOMaHITHICTh PeIrrmHiaIH

® 4, OTtpyiHi 3mil YKpaiHu. 3 oTpyilHUX
amiil B Ykpaini nownpeni 2adroxu (puc. 24.8).
V Creny menikae crenosa rajaioka, na IToaic-
ci — 3Buuaiina, a B Jlicocreny — ramioka Hi-
KoJbcbkoro. JIBa Buau — cTernosa ii ragioka
HikoibebKoro — 3aneceni 10 YepBonoi KHUru
Vkpainn. Haiibinbima gosxkuna rajiok — Maii-
e 1 M, aze 3a3Buuail BOHH 3HAYHO MEHIIII.
[aMoKK € BakJIMBOIO YaCTHHOIO 1TPUPOAHNX
exocucteM, 00 0OMEKYIOTh YHCETbHICTD MU-
IMONOAIOHMX IPUBYHIB.

VKye raiiokn cnpuinnse 60JicHy NyXauny,
HesayKanus. Hatpanusium Ha 1o TBapuny,
tpeba npocro BiiiiTh BOiK. 'amoku Hikom He
HaMajaloTh MEpIKMH. YOUBATH TaJIOK HEPO- ¢t
3YMHO ii JKOPCTOKO: CTPaX i HEHABUCTH He MPH-
KpamaoTh po3yMHy icToTy. Ko Ha TepuTopii
nopy4 i3 saMu He Oy/ie cX0BaHOK i TKi /18 MU-
e, Tam He OyJie i rajiox. (yHu3y)

Tepmoaokatop

Puc. 24.7. 3arpoanvsa nosa
FPYMYHYHMKE Xaxnnusoro
(yropi); ronosa rpumy4HuKa

B HaituncnenHiwnii pag pentunin — Jlyckarti, A0 SKuX Hanexatb AWIPKX Ta 3Mil.
Y pasi 3ycTpiui i3 3miamu Tpeba NnoBOANTUCA BKPal 06epexHo.

Il 1. Nopisnaiite ocobamBoCTi BIGOMKX BaM rpyn penTuin.

Yomy, Ha BalLy AYMKY, AesKi 3Mil MaIOTL TEPMOJIOKATOPW, a ALUIPKK, Yepe-
naxv Ta KpoKoaunu — Hi?

3. $ki NPUYUHN MOXYTb NPUBECTU OO0 3MEHLEHHSA YUCENBHOCTI CyHaCHNX
nnasyHis?

4. Ski oTpyiiHi 3Mii MewkaloTs y Bawomy perioHi? Lo Tpe6a 3pobuTu, wob
3aXUCTUTUCA Bif NOB'A3aHUX i3 HUMK Hebeanek?

5%, 3p0biTh NPUNYLLEHHA: AK MO BUHUKHYTN OTPYAHI 3Mii?

Puc. 24.6. CKenet rpuMyyHmka (a) i horo 4epen 3 oTpyiHuMm 3yBamu (6). NMopisHanTe
OTpYyiHWA 3y6 3 ronkoio wnpwua (s)!

Puc. 24.8. Tapokw (3niBa Hanpago): cTenoea; 3Bu4anHa,
CWIOBE 3MaraHHs [B0OX camLis ragiokv Hikonscekoro




Tema 1. PisnomauitHicTs TBapHH

Puc. 24.9. XameneoHu T1a ix NONKBAHHA

B 5. XameneoHu. B Adpuui i1 Ha NiBOHI HALWOrO KOHTUHEHTY MELIKaE
[AVIBOBWXHA rpyna Auipok — xameneoHu (puc. 24.9). Yci pyucn ixHboi Dynosn
cBig4aTb NPO NPUCTOCYBAHHA A0 XUTTH Ha AEPEBHIA POCAUHHOCTI, MNManbLi Hir
XaMeneoHiB 3POCUCH B 0COONMBI KNeLWHi, AKMMK BOHK 06XONAIIOTL MiNku ae-
pes. [oBrvii XBicT CKpy4yETLCA cnipannio, 06BmBato4v rinku. LLUkipa umx suwipok
3aaTHa 3MiHIoBaTH 3a6apBeHHs 3anexHo Big 3MiH AOBKINAA, Temneparypu i
eMOUIHOro cTaHy TBapuHK. O4i 3aKpuTi WKIPOK Tak, WO BUAHO TiNIbKW 3IHWALLKD,
3are nobpe NOMITHO, L0 BOHW PYXAOTLCA He3anexHo OAHe Bif 0AHOro. Xame-
NEOHW MAIOTh 3AAaTHICTL CTPIMKO BUKMAATY 3 poTa AOBrnii 53uk, abu cxonutu
30064 — siKyCb KOMaxy. 30BHILUHIWA BUMMAA XamMeNneoHiB fyXe XMMEepPHUI, ix
BaXXKO NOMITUTU cepeg nUcTH. Pyxu unx TBapuH NOBINILHI, a TEPNIHHA, 3 AKUM
BOHW H4aTyloTb Ha 300061y, rigHe CNpaBXHLOro 3axXONNEeHHs.

® 6. lLlo poGuTtK B pasi ykycy raaloku? fonosHe — He nadikysaru.
AKWo Ha cN130Bii 060M0HUI poTa HEMaE YWKOMKeHb, DaxXaHo BNPOA0BX Kiflb-
KOX XBWJIMH MiCNSA yKyCYy BIACMOKTATW OTPYTY 3 PaHKW, NOAEKONW CNONICKYI04M
poT BOAOK. MoxHa BUTAryBaT OTPYTY MNaCTUKOBUM LUMPALIOM 3 BigpidaHum
KIHYMKOM, LUNPUL NPUKNAAaI0Tb A0 Micua yKycy. PO3piaun B MiCL YKYCY, HAA0Bro
HaKNageHWin JXryT, NPUNiKaHHA rapsyumMm npeaMeTammn 3HayHo YCKNagHIon T
oayKaHHA. Piy y TOMy, LLO B MICL| YKYCY OTPYTa PYNHYE TKAHWHM, | 3roaom ue
MOXE NPU3BECTM A0 THKKUX HACNIAKIB — BIAMWPAHHA TKAHWUH, HAMHOEHHS TOWLO.
MoTtepninomy Tpeba nutu GaraTo pianHn (BoaW, rapsyoro Yaio, KaBu, ane B Xom-
HOMY pasi He ankoronio!). YkylweHa KiHuieka mae 6yTu Hepyxomoto. KoprucHnmm
6yayTb NpOTUANEPriiHi Nikv (@aHTMriCTaMiHHI NpenapaTi), ropMOHabHI NPOTU3a-
naneHi 3acobu. JlioamHy, AKy BKycuna ragioka, HeobxinHo HeramHo oonpasnTn Ao
NiKapHi. AKLLD YKYC 3arpoXye XUTTI0, He0bXiaAHO BBECTW NPOTU3MIIHY CUPOBATKY.

B 1. NoxopxeHHs nraxie. Krac IlTmaxu naniaye npubanzuo 10 500 cy-
YaCHUX BUJLIB, 1O TOIIMPeHi Maiike B OV/Ib-AKOMY PerioHi HaIoi 1aneTy.
T'opobelts i cTpayc, MiHIBIH i coBa, KOJIOPI it NeJikaH — Clepuly 31a€Th-
cs1, 1110 BCi BOHM Jryske pisni. OnHAK HABITh Y HE3/IaTHUX /10 MOJBOTY NITaxiB
" BAJMILIHJINCS BiJL TPEAKIB ACAK] O3HAKH ITPUCTOCYBAHHA /10 HHOTO.,

Jleaxi nraxu nij yac eBomIONii BTpaTH-

§ 25. Kaac IlTaxm

Axi meapunu byau npedxamu nmaxie? Jlagui pentniii. Y Me3030ii-
CbKY epy KiJgbKa iXHIX rpyn noyaau ocsowBatTH nosirps. lias noabvory im
sHanobuancs kpuaa. OHi penTiii BUKOPHCTOBYBAJH IS 1IbOTO HIKipsic-
Ti TepeTHHKNA Ha KPWJaxX, iHII — BHUIO3MiHeH] MOA0BKeHi Jycku (1mip’s).
Came Biz apyroi rpynu it 6epyTb nouatok nraxu. [Tutanus npo re, Bij skux
came BU/LIB JaBHIX PerTHiIiil HOXOANUTh IITaxXH, i 10Telep 3aJMIacThes Crip-
HUM. Piu y Tomy, 110 XapakTepHux /sl ntaxis o3Hak (1ip’s, Kpujaa Toumo)
HaOyJia 1e oj(Ha rpyTna Me3030iCbKMX
perrTuiiii, a kinbka (puc. 25.1).

Biporizno, nip’s y npeakis nraxis
BHHMKJIO SIK IIPHKpaca, 1o Oyia Bak-
JMBOIO IS B3aEMHMH MK POAHYAMM
(puc. 25.2). 3 wacom j1o ui€i pyHKitii 10-
aAanucst nosi: 3depiranya Tensa i onopa
Ha nositps. Haitimosipuitue, nraxu no-
XO/ATH BiJl HA3eMHUX TBAPHH, 3/IaTHUX
10 mBHAKoro Oiry. ITomaxu onepeHuMu
nepe/iniMu - KiliiBKaMn  JlonoMaraim
iM nizerpubyBati 3a CBO€IO 3100M4-
410 (KOMaxaMH ), CTEPHYBATH, a 3r010M
CITypXyBaTH Ha TiJIKH JiepeB, V TakHH
CHOCO pATYIOYMNCD BIA XMKAKIB,

bararo nraxiz Me3030HCBKOI epu
MaJIH O3HaKH, ycraJkoBaHi Bijg pern-
THIIH: 3y0acTi 1wenenu, nojoBKeHuil
xpicT. Bouu BifpisHsimcs uum Big
CydacHux nraxis, mo MaoTs Heazybuii
13600 1 BKOpOUEeHHIl XBiCT, /10 SKOIO
BiSIJIOM TIPUKPIILIEH] XBOCTOBI nepa.

4 150-147 man
% POKiB, IOpCHKHI
ul' nepiosa

225-210 man
POKiB, TpiacoBHil
nepioa

Puc. 25. 1. BiporigHi kanauaaTty Ha ponb
NepLUoro nNraxa: NPoToasic (YHM3y)
Ta apxeontepukc (yropi)

O -.n_.q-_:,zr_q_v-m.a\_dw-——s—.:-.- zn dE. 5 d
Pue. 25.2. eski pasHi pentunii, Ak uei

. XWXWiA AuHO3aBp, Bynu npukpalweHi
JIM 3aTHICTD JI0 110JILOTY, aJ1€ BAOCKO- nip’sam

HAJIWJIM TIPUCTOCYBAHHS /15 IL/1aBaH-
sl uM Oiry (puc. 25.3). Haiibinbmoro
PI3HOMAHITTS NTAXH JAOCAIIM B Kaii-
HO30MCBKY epy.

B 2. MNonit nraxie. Haiixapakrep-
Hima ocobuuBicTs Giziblmocti cyuac-
HICk HTaxis —SARTRICLE RO TIMIB0TY. Puc. 25.3. Bynu 4acu, KOnW riraHTCbKi

Bawm BiztoMo, 110 Ha BCi NPEAMETH  nrax noslosanm Ha TOrOHaCHIX ADIGHMX
THCHE TIOBITPS, fAKe iX ortouye. Slkuio KOHei




Tema 1. Pisnomanithicts veapun

IlianiMaasna cuna

Tucr nosiTps

Puc. 25.4. Kpuna i nip'a nraxie 3abeaneyyioTs NiAHIMANBHY CUNY,
LLLO YTPUMYE 1X Y NOBITPI

TUCK HA BEPXHIO TMOBEPXHIO Tijla MEHLIMIL, Hi’K Ha HHMKHIO, BUHUKAE MijIHi-
masbha ciaa. Kpuua nraxis (i itakis!) yTBOPIOIOTh TaKy BiAMiHHICTD THC-
Ky (puc. 25.4).

Mot nTaxis ¢Ta€ MOKJIMBUM 3aBAAKY MAX08UM nepam (puc. 25.5), 1o
PO3TAlIOBaHi Ha IXHIX KpUJIaX — BHAO3MIHCHHUX IEPE/IHIX KiHIliBKaxX.

[Trammue KpUIoO CKAANAETLCH 3 JIBOX YACTHH, JIENIO PI3HUX 34 CBOIMH
dyukuiamu. Bamkua 0 Tyayba yacTHHA KpHJA CTBOPIOC MiHIMAIbHY
CHIY, SIKa YTPUMYE NTaxa B nosirpi. Bizganena sin yanyba yactuna 3ades-
neuye npocysaHig nraxa snepeji. Baxkiusy posib 1pu 11bOMY BilirpaioTh
poaTaioBaHi Ha KiHLsIX Kpui epa. Bown 3akpinneni B Kpuii He )KOPCTKO,
a 3'€/lHaHi HYYKOIO IIePeTHHKOIO i pyXatoThes 10cHTb Biibho. [losepuena
BIIEpPE/L YACTHHA KOKHOTO 3 LMX Iep BysKua Bij saanboi. Ilpn onyckanni
KpHJIa OMip MOBITPSI CKPYYYE MepIopaiHi MaxoBi 1epa. ¥ Hac/1i10K [bOro
BOHM Ha AKYCh MUTH MOBEPTAIOTHLCS MiJl TOCTPHM KYTOM JIO PEIITH KpHJa
i1 10 HANPAMKY 10abOTY (puc. 25.6). Haxuiene nepo Bi/llITOBXYE MOBITPA
Haszajl i BHU3, 3aBIAKH YOMY ITax JetuTth ynepen. [TigniManbHa cua Kpu
JiTaKa 3MiHIOETBCS 3aKpUIKamMu, Y NTaxis y Micui 3'e/iHanus IBOX YaCTHH
KpuJia posTtaitiosate Kpuasye (puc. 25.7). 51k i 3aKpHIKH JTiTaka, KpHJIbLs
nTaxiB 3MiHIOIOTH MiIHIMATBHY CHJLY KPHJI IIPU 3J1bOTI Ta NPHU3EMIIEHHI.

Puc. 25.6. Kpuno naxa onyc-
KaeTbCH; Maxosi nepa nosep-
TAKTLCA M WTOBXAKTE MOro

Puc. 25.5. Maxose nepo Mae Nerky, NPyxHy i cTilky oo
YLWKOOXEeHb CTPYKTYPY

ynepen
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§ 23. Kanac lraxn

Hopisusime 3axpusxu Aimaxa u xpuib-
ua nmaxa.

XBOCTOBI Tepa MraxiB J0MOMAraioTh Ma-
HeBPYBATH B 110JILOTI U raJibmMyBaTH Iij 4ac’
NPH3EMJIEHHS.

B 3. MaxanbHu# i wupsymi nonit. Yu
8Ci nmaxu 8 noavomi beznepepeno Maxaomo
xkpuaamu? [cnye [Ba OCHOBHUX THITH MOJILOTY.
Jdoci My posrisiaaiu Haitnowupenimmii ma-
xaavruu nosim. [1pote cepej nraxis € i «1a-
Hepu». MabyTb, Koen i3 Bac Oaums rraxa,
110 JIETHTh, He Maxaloyn Kpuiaamu (puc. 25.8).
Yropy Ttaki nraxu niAHiMaTbheH, BHKOPHC-
TOBYIOYM BHCXiAHI nosiTpsii noroku. Ilig-
HSIBLIMCD Ha BUCOTY, NTaX MOBiIbHO «KOB3a€»
NOBITPSAM, JOKH 3Haile HOBHIH BUCXIIHHH
notik. Takuit wupsonui nonim nonomarae 36e-
piraTH CH/H, aJi¢ NMOBUIBHIIMK i He Takuil Ma-
HEeBpPeHHii, Ak MaxaasHuil. Barato nraxis 3narxi
MEPEXOINTH Bi/l OJIHOIO TUITY HOALOTY 10 iHIIOTO.

Puc. 25.7. Nitak i ntax
y NONLOTI

B Mraxu noxoasaTb BiA AABHiX penTunii. Ixwi
XxapakTepHi ocobMBOCTI € HACNIAKOM Npu-
CTOCYyBaHHsA A0 NonsoTy. Onopy Ha NoeiTps 1
nigHiMansHy cuny 3abeaneqyioTs Hacamnepea
Kpuna n po3TalosaHi Ha HUX Maxosi nepa.
ICHYIOTb [iBa OCHOBHI TUMNW NOAILOTY: MaxasbHUA
i LUMPSIOYAA.

Puc. 25.8. LLUvpsaio4ria nonit
6inoi 4anni

e Kpuna; maxose nepo; KpuabLUs; MaxanbHui i LWMPAIOYna noiT.

1. [na4oro aasHi penTunii Mornu BUKOPUCTOBYBATH NIP'A7

2. MNopisHaTe 0COBNNBOCTI MaxanbHOro Ta LWWPAKYOro NONLOTY.

3. Ywum pisHATLCA NONIT NTaxa i nitaka?

4*. OpuH i3 [OKasiB TOro, WO apxeonTtepuke (puc. 25.1, ¢. 99) Bys 3paTtHum 00
NoNbLOTY, Te, L0 ABi YACTUHK IAOro MaxoBux nNep He Oynn CUMEeTPUYHUMMU,
Tak Camo SK i B cyyacHux nraxie. MNosAcHITe 3HaYeHHN UIET 03HaKW.

B 4. MNraxi3Kirramu Ha Kpunax. MraweHsTa 0AHOMO i3 Cy4aCHNUX NTaxis,
roaumHa, SKnii XUBe B TPONIMHMX nicax NiBaeHHOI AMEPUKUW, MaloTh KirTi Ha Kpunax,
AKi HaranyioTb Ti, Wo 6ynu B apxeonTtepukca(puc. 25.1, ¢. 99). Kirti gonomaraioTb
LM NTALLEHSIM Na3nTu rinkamu Aepes, aKi pocTyTb Hafa Boaolo (puc. 25.9, ¢. 102).
Y pasi Hebeaneku NTaweHaTa KuAaKTsea Y BOAY, NNaBa0Tk | HAaBITL NIPHAIOTL,

B



Tema 1. PisnoManiTHiCTh TBAPHH

Puc. 25.9. MNMraweHn roauuHa
HINNAETLCA 38 MiNKY KIrTAMK Ha Kpunax

Puc. 25.10. Konibpi 3asuc
y nopiTpi Bina KBITKK

a 3roaom 3HOBY NiAHIMAIOTLCA Ha Aepesa. [lopocnuii roaumH 3gaTeH nuwe
nepenitaTi 3 rinku Ha rinky.

B 5. Monirt konidpi. HaiimeHwi cepea nTaxie — KOAIGPI, HANKPUXITHILLI
3 AKMx Baxartb 1,6 . Barato 3 HUX XUBNATLCH KBITKOBUM HEKTAPOM, 3aBUGa-
1041 B NOBITPI HAA KBITKO (puc. 25.10). NMpwn ubOMY BOHWU PYXar0Tk Kpunamu
BNepen-yHu3 Ta Haszan-yropy Tak, Hibu onueyioTb BiciMky. Kprno uwx ntaxis
Maiixe He 3rMHaceTbLCN i BinbHO 0B6epTaeTLCA B nnevosomy cyrnobi. 3asasaku
LbOMY KONIGPI MOXYTb HE TiNIbKW 3aBUCaTH B NOBITPI, @ i NiAHIMATMCA BEPTU-
KanbHO Bropy i HaBiTk NiTaTh 3a00M Hanepen. YactoTta pyxie kpunia Konibpi
moxe caratu 100 amaxis 3a cekyHay!

® 1. Micbka nacriBka. Iltaxu — naiinomituimi 3 xpeberimnx. Mu pos-
FASHEMO NTaxa, AKOro, Biporiino, 6auns KOKeH i3 Bac: MiChKY JaCTiBKY.
Micvxa nacmiexa — 1pidnuii nrax. Poamax i kpusa — 20-33 oM, Bara —
710 20 r. CraTypa nacTiBkn — BUTOHYEHa, ajle Tijo Mmyckyasicre (puc. 26.1).
Ti koporkuii i mmpoxmii 136006 NpUCTOCOBaNMNI 10 HoJNOBANTSA Ha JHTAIOYHX

Puc. 26.1. Mickka nacriska
noneoTi (a) i Ha 3emni(6)
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KOMaXx, IMPOKI TPYAN 1 A0Bri cepronogioxi
Kpuia siKHaiikpalle 1pucTocoBati o TpH-
Basioro i euepriiinoro noasory. Horu B jac-
TIBKH KOPOTKIi, Maiike HempwuaaTHi JUIst TOTO,
mod KpokyBatu 3emielo. IIpore Tpumarncs 3a
i/, APOTH, KAPHU3H TAKHMH HOTaMH JIOBOJI
3pyuHo (puc. 26.2).

o noseu Mict i3 xam'aHuMu OyaiBsIMH
MiCbKi JIACTIBKH MEIIKa/IM B KaM'SIHUCTUX J10JTH-
Hax pivok. JlloauHa cTBopuaa A1 X NTaxis
miciieniepebyBanns, sxe 00pe iM MiAXOAMTS.
Bonu nommpuancs maitke no seiit €sporti,
a TAKOK 3HAYHOIO YACTHHOK) TepuTOpii Asii.

® 2. Nip’a nacriBokK. /luBaguuch, Ha jac-
TIBKY, MH B nepury depry daunmo ii onepentis.
Bomno HeoOXiaHe a1si 0JAbOTY, 3irpiBae Ta 3a-
XuIae Tijao, pobuts iloro obriunmmum. Ilip'a
JacTiBKH ke pisHe 3a 6yaosoo (puc. 26.3).
BuokpeMimioioTs TpU THIIM 1ip’d 1TAXIB: KOH-
TYpPHI it nyxosi nepa ta nyx (puc. 26.4). Kon-
mypui nepa CKAJAI0ThCS 3 0YHHA, CTPHIKHA Ta
onaxana (puc. 26.4). Ouun — 11e HWKHSA, 3aHYy-
pena y mkipy yactuna crpuxknd. Ha cerpukui
KPIMIHTBCS 0NAXaN0, O CKIANAEThCs 3 Heaniui
TOHKMX 1 BY3bKNX maacmunox (bopidok), pos-
Tamosanux no obuasa itoro 6okn. 3 obox Go-
KiB KOKHOI 3 Oopizok € apibnimi Gopijgouku 3
radedkamu. [lumu raseuxamu GOPIAKH MOEI-
HYIOTBCS O/IHA 3 OZHOI0. 3aB/sIKK Takiii Oya0Bi
1EPO € JICTKUM, MiLLHUM i MalKe HENPOHHUKHWUM
U1 NOTOKIB moBiTpsA. Po3’ednaiime 6Gopid-
KU KONMYPHOZO nepa, a nomim npuziadvme
uozo pyxoro. llo npu ywomy sidbysaemovcn?
3a posTauyBaHHAM i (PYHKISAMU KOHTYPHI
nepa noJAiasioTh Ha pisHosuan. Ha kpunax pos-
TAoBai Maxosi 1epa, 1o yTBOPIIOTh OCHOBHY
nonHy Kpuia. Jlo KopoTkoro xpocra rnraxis
KPIILISITLCH CTEPHOBI 11epa, JIy:Ke BaKJIWBi JUIs
37BOTY, MOCAKA if raspmyBaHHs. binbury vac-
TUHY Tia NTAXa BKPUBAOTH TOKPUBHI 1iepa.
BoH# 3MEHLIYVIOTH OIP NOBITPA 11i/1 Yac MoJaboTY
1 3aXMINAIOTH TiN0 BiJl YIIKOGKEHb.
Hyxosei nepa it nyx (1yx € He B VCIX 1ITa-

_ XiB) MiCTATBCA 1111 HOKPUBHUMHM T1Tepamu. Bo-

Pi/IKK B MYXOBUX Tiepax BiJICYTHI, TOMY B HUX
HeMae it iicHoro onaxasa. Y nyxy CTpuxeHb
YROpOUCHUH, OOPIAKH BIAXOAATH BiJ HBOIO
nyukom. Llyxosuii map nraxa yrpumye Temnio.
3uomene mip'a BHUNAQJIA€ Ta 3aMiHIOETHCS
HOBHMM ITiZl 4ac¢ JAMHSIHHS.

B 3. PoamHoXeHHs nTaxis. [1a sumy mac-
TiBKM BijtiTaloTs y Terui kpai. Micbki nacTis-
KM 3 YKpainn 3umyorTh B A¢puii, Ha niBHIY
Bia nycresi Caxapa. Y3uMmky B Y Kpaini Hemae

§ 26. ZKurrs MicbKOT J1acTiBKH

Puc. 26.2. Maixe menogis...

\\\ .

"*nn

R

Puc. 26.3. MNip's MicbkOi
NnacTiBkn

Konmypue nepo:
c

TpuKeHb  Onaxano
Bopijkn

Iyxoae
nepo

llyx

Puc. 26.4. Tpy Tunu nip's
i Bynosa KOHTYPHOro nepa




Tema 1. PisnoManiTHicTh TBAPHH

KoMmax, a B Adpuui € ynm nporojysarucs. Oanaxk HaBecHi JacTiBKH 1MoBep-
TATHCA B Ti Micl, e 3'asuancs Ha cBit. JlacTiBki — raphi JiTyHu, aje i
JUIsE HUX TIepestiT 3 AQpHKH € TSKKUM BUIIPOOYBAHHSIM.,

Mool nTaxu yTBOPIOIOTH Hapy it sbepirators ii Bee skutta. 1106 noby-
JLyBaTH THI3/10, JacTiBKU HabUpaloTh y AKii-neby/b KamoxKi cyMinn i3 imHu
it crebes TpaBH B /13600, a MOTIM MPWHILTIOITH TPYAKH LbOIO MaTepialy o/AHa
JIO OJTHOT B SIKOMYCh 3pYYHOMY MiCILi: 1i/1 JaXOM, KapHU30M TOIO (puc. 26.5).
Canmka BiJIKJIAZIa€ y rHi3/10 4—6 A€1b, AKi BOHA HACHAKYE i3 caMLIeM 110 Yepai.

s woeo i 3asdaxu womy siddysacemovca 6ucudxcyeannn? 3 nigsu-
HIEHHAM TeMIepaTypn 3pocTae i mBHAKICTH XiMiuHMX peakuiii. Tsapunn
BCIX TPy, 3 SIKUMU BU O3HAHOMWIMCA B ILbOMY MiJIPYYHHKY, MajJH Hero-
CTIiliHY TeMIepaTypy Tija, fika 3a1€KHTh B/l TeMrepatypu cepeaosuina (ix
HA3UBAIOTh X0J100HOKposHuMmu). Ha BiMiHY BiZl HUX, ITAXW Ta ccaBIli 1Mo-
CTIHHO MIATPUMYIOTh BHCOKY TEMILEPATYPY TiJia — BOHH € MENJIOKPOGHUMU.

[Monit aactisku norpedye Gararo cui. o6 aitaT, Bona Mae crioxnBa-
TH Aye GaraTo ki Ta mBH/AKO ii meperpasaoBaTu. st 1boro it notpibna
BUCOKa TeMIepaTypa Tizia — npubansno 42 °C. fAxino By Bizbmere B 10710Hi
JKMBOTO TITaXa, TO BifMyeTe, SKHi BiH rapsramid!

[TTaxu BHCHIUKYIOTD A1, IPUTUCKAIOYUCH /10 HHX CBOIM TiJIOM Y TOMY
MicIi, e B neit yac Bunajae nip's. Tak siiug oTpuMyIoTs Tenio, Heobxijne
JUIA X PO3BHTKY.

Kosiu 3 siclb BUAYILTIOIOTHCS NITALICHATA,
6aTbKK OYMHAIOTS IX rogysaTn. Bix esitannsa
10 CMEPKaHHA BOHM JIOBJISATH KOMax 1 MPUHO-
CATH IX V THI3/10, B AKOMY I'0OJIO/IHA MaJjieva 3
LIMPOKO PO33SIBJICHUMH POTAMH YeKac Ha I10-
AKUBY (puc. 26.6). 3azsuyail mapa J1acTiBOK
BUPOIIYE 32 JITO JIBa BUBO/IKH IITALLICHAT.

3a 0cOOAMBOCTAMH PO3BUTKY MOTOMCTBA
NITaxiB MOUAAIOTH Ha ABI rpynu. Aiils HazHizo-
Hux nTaxiB ApiGHi, a CTPOK BUCH/UKYBaHHA —
kopoTkuit. [lramenara BUIYILTIOIOTLCA O~
MU Il He3pPAYUMH, [MOBHICTIO 3aJICHKHUMH Bil
OarpkiB. [Hizsa B HArHI3JIHUX NTAXiB yJIalITO-
pani HaGaraTo Kpanie, Hi’% Y BUBOJAKOBHX. SIK
IIPaBUJIO, Y HArHI3JHUX [ITAXiB 1IPO NOTOMCTBO
HKAVIOTBCS i caMellb, i caMmka. Harnizguumu
nraxamu €, HamnmpHKJIaja, MNPeACTaBHHKH Py
TopobiienofibHi, 10 SIKOro HaJIeKaTh i JACTIBKH.

Y 6ue00xoeux nraxis giing 3HaYHO OiMIb-
i, Hi’K Yy HarHi3IHUX [TaxiB, TepMiH 1X

» - _k
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Puc. 26.5. Nacriska Oyaye
rHi3o

Puc. 26.6. lopysatun
HEHAXEPIIMBWUX NTALEHAT —
Baxka pobora

BHCHM/DKYBaHHsl OLibll TPUBATHIL. AJe 3 HUX
3'ABJSIOTLCS ONYIIeHl NTauleHsaTa, 10 BXKe
HezabapoM MOKYTb CYITPOBOKYBATH OaThKiB.
Bonu caMi mykaoTtb cobi KOpM i XOBaOTbCH
B pasi nebGesnexu. /lo wiel rpynu nasexartb
CTPAYCH, KYPH, KauKu TOILO.

[likaBuM 1MpUKJIAOM BHBOJKOBOTO TTaxa
Mozke OyTH 202010, 1le BenMKa Kauka, sAKa KH-
BUThCA BOAHUMHK MoJsockamu. Ha tepurtopii
Halloi KpaiHM Iei nTax cTaB piAKICHUM 1 3a-
Hecenuit 10 YepBoHoi kuuru Ykpainn. I'Hiz-
1a roroJib OyyE B AYIJAAX, Ha BUCOTI 10 15 M.
Vike 3a 100y micJist TOro, sIK MTAUIEHATa FOro-
JIst BUWJIYITHJIUCS 3 SI€1Lb, BOHU Ha 3aKJIUK Mare-
pi BucTpuOyIoTH i3 aynaa (puc. 26.7). Onpasy
3 MCJIs IIBOTO BOHU 3/1aTHI IJ1aBaTH i LyKaTH
iy (puc. 26.8).

B Nepa nraxis maTb cknaaHy 6yaosy i nNoAi-
NAKTLCA Ha rpynu 3a dyHkuismu. MTaxm —
TENNOKPOBHI TBAPUHU, LLO BUCUKYIOTb ALS
i TypByioThCA NPO NTaWeEHAT. BUPI3HAIOTL
HarHi3aHWX | BUBOOKOBWX NTAXIB.

0 KoHTypHi Ta nyxosinepa; nyx; 04uH, CTOUXEHS,
onaxano, bopigkv nepa; XONOAHOKPOBHI i Te-
MA0OKPOBHI TBAPUHW; HACULXXYBAHHS, HArHI3aHI
¥ BUBOAKOBI NTaxu.

[ I

§ 26. AKurrs MICbKOT JacTiBKH

Puc. 26.7. NopisHanTte
3piNicTk HOBOHAPOLXKEHWX
NTAWEHAT NacTiskv (a)

1 rorons (6)!

Puc. 26.8. Kayka roronb i3
Ka4yeHATamMu, AKi HeuonasHo
BUIYNMANCH 3 SEUL

MosicHIT, Sk ByaoBa nip’a Nos’a3aHa 3 Noro QyHKUiaMK.

2. YoMy KpoKoaWNn He BUCWIKYIOTh aius (puc. 24.2, c. 94), a ntaxu, K

NPasnno, HACUIXKYIOTL?

3. MopisHANTE MiCLKY NACTIBKY i roronsa 3a BiAOMUMKU BaM 03HaKaMmu,

4*. Y naparpadi nepeniyeHi ocobnmBOCTI HArHI3AHWUX | BUBOAKOBUWX NTALLEHAT.
Ak 0c0BNMBOCTI KOXHOT rpynK NoB’A3aHi ogHa 3 0AHOI0?

® 4. MNrawwnHi inky6aTopu. Cmirresi
Kyp#u, nowwupeHi B Asctpanii Ta Hosin Binel,
Hanexarb 10 HEYNCNEHHWX NTaxiB, AKi He BUCU-
LXyI0Th anus. Cameub rotye inkybaTop — kyny
3 MCTA, WO FHUE, NICKY, POCMHHUX PELLUTOK A0
15mMy piameTpi i1 4,5-6 M 3asBurLwKK (puc. 26.9).
Camka Bigknapae siusa 8 iHkybaTop. Ha uso-
my ii Typ6oTa NPoO NOTOMCTBO 3aKiHYYETBCSH.

noBepxHi CBOro iHkybaTopa
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Tema 1. PianomaniThicTs Teapuy

——— e

YcTpomnioioum B Kyny 43600, camMels BU3Havae
Temneparypy i poarpitae abo, HaBnaku, 36inb-
Lwye iHkybaTop. MoToBI 40 CAMOCTIMHOIMO XUTTA
NTalEeHATAa NPOPUBAKDTH Xif HA30BHI.

B 5. KonoHil nTaxiB. [eski suan nraxis
MOXYTb CENUTUCH KONOHIAMW i CNINLHO KOpUC-
TyBaTUCS HI3A0BOK TepuTopiewn. HahbinbLwi
KONOHII — nrawwHi Hazapu — ynawToBYKTb
MOpCbKi nTaxu (puc. 26.10). Ha ogHOMY KBa-
ApaTHOMY METPI TYT MOXHa NoHaYnT 4YoTUpKu
rHizna!l Jecatku minbioHie BaknaHie Ta iHWKX
nTaxis rHi3aATLCA Ha 3axiaHoMmy y30epexki
Mepy s MisaeHHin AMepuui. Baratuii Ha Pocdop
i HiTporeHd nTtawuHUi Nocnif HakonuyyBaecs B
LUMx Micusx pokamu, Tak BUHWKNO BIAOME A0-
6puBO — ryaHo. Hap3euyaiHa LiHHICTb Takux
«habpuk nobpusa» Byna Bigoma Lie TUCAYY PoKiB ToMy, i B Mepy iHAiaHUi-iHK®
B35NM NTaxis Nia 0CoONMBY OXOPOHY. EBPONELLi-KONOHI3aTOPK TaK NO-XMXKaLbKK
36upanu ryaHo, 1110 3Ha4HO 3MEHLLWW MOro 3anacu. HWHI AiloTb 3aK0HW, 3a AKW-
M1 4O0BYBaHHA ryaHo 3a Pik He NOBUHHE NEPEBWLLYBATI MO0 PIMHWIA «NPUPICT».

Puc. 26.10. KonoHis onywen

(MOpCbKkux puboigHUX NTaxis).

Mu 6aunmo Geaniv nTaxis, WO
HaCUAXKYIOTb ARLA

B 1. CuctemartuyiHi 1 ekonorivHi rpynu nraxis. Huui snokpemiio-
10Th Maiike 40 psitiB nraxis, 1ani npo jedxi 3 HUX Hapegeno B madauyi 27.1.
Te, o Mu GauuMo, AMBAAUNCDH Ha IITaxa, Hacamiiepes Bigodpaxae ocodam-
BOCTI HOr0o cnocoby KUTTs, a He 30BHIlIHI 03HAKH, 10 € XapaKTepHUMH
JUIS LIEBHOT cHeTeMaTHYHOL rpy1in. Cepejt pisHuX psaLiB € AVKe CXOXKI BUAH,
a okpeMi psaan 00’ €AnYIOTH 30BHIIHBO Henoaibnux nraxis. [le € nacaiakom
TOro, MO NOAI0HI 3a cNOCOOHOM KHUTTH BU/IH, HABITL KOJIH BOHH HE € POAN-
uaMu, Masto dum pisuareest. Hagepemo upuwnan (puc. 27.1). Creps’sitiuk
HaAEeKHNTh 10 paay Acrpybonoaioni. YpyOy HanexnTh 10 OKPEMOro psjay,
o cnopianenuit 3 psagosm Jlenekonoxniouni! o e 3pobuno nmaxie, axi
nanexcamv 00 piznux zpyn, maxumu nodionumu? OpuakoBuii crocio
rurrst! Ll nraxu KpymiasiioTs Hajl PiIBHHHAME it TOpaMM, BUILYKYIOYH 3a-
ru6anx TBapuH. 3HAMINOBIIN TaKy TBAPHHY, BOHW PO3PUBAIOTH il MIKIpy
CHIBHUMM KirTAMM Ta A36000M. 'ojia nikipa Ha roJ10Bi gonomarae iMm He
OpyaHuTHCA 00 NMOKNBY. 30BHIIIHITT BUIISA IHX NTAXIB BH3HAYAETHCS THM,
110 11¢ — NMaJlaJIbHUKH.

3a3Buyaii BHOKPEMTIOIOTH UIHPINi TPYNH MTAXiB, 110 BEAYTh NOAIOHMI
cnocio KuTTHA, — exoaoziuni 2pynu. Posrisnemo ix.

§ 27. PisnomanitTiicTs nraxin

Jlebinb HanexuThb 10 6oonux nmaxie. Moro
nip's Maiike He HaMOKa€ y BOJI, IEPETHHKH
MiZK [MaJbIHAMK [EPEeTBOPIOIOTL HOTO HOTH Ha
pecsa. Jleneka Ma€ O3HAKH HAGKOJ0800HUX
nmaxie. Ha iioro J1oBrux Horax 3py4HO XO-
JIUTH BOJIOTMM IPYHTOM, @ JIOBIUM JA3bOOOM —
xanaTi 310014 y BoJii Ta cepes POCAHHHOCTI.
JIpoxBa — NpeACTaBHUK CMEnoGUX NMAxie.
Bona saxko nitae, ajne uyioo Oirae. Manwii
CTPOKATHI JISITE/T HAJIEKHTD JI0 YHCIIEHHOT TPy -
1 ALCOBUX nMAXis, sIKi 1IPUCTOCOBAHI JIO KHUT-
TSl Ha JepeBax, 3/IaTHi CIMPUTHO MaHeBpPYBaTH
B NMoaboTi. MicbKka sactiBka ¢ nmaxom 6i0-
KPUmux npocmopie, sikuii npueTocoBatmii 10
SKMBJICHHS B 110J1b0OTI. 3peliTo, opJaH i nyray
€ NPe/ICTABHUKAaMI OCHHUX | HIYHUX XUNCAKiE.
® 2. Henitawui ntaxu. Xoua nraxis cdop-
MYBaB II0JIT, cepeil HUX € H HeJiTalo4i rpynm.
[IpukaagaMu TAKHX TBapuH € ctpayc i ninrsin. 3a 6y10Bol0 HMX nraxis
MOKHA 3PO3YMITH, 1110 iXHi MPEAKH BMIJIH JITaTH, aJle 3 YacOM BOHH BTPaTH-
JIN 1110 B,TlaTHiCTh. .

Puc. 27.1. 3ropu BHu3:
cTepe’'aTHUK (Adpuka, A3if);
ypyby (Amepuka)

Tabauus 27.1
IIpencrapuuku kiaacy Ilraxu

Npyna MNpepcraBHUK Onuc npeacTaBHUKa
Pax Crpayco- Adprkancbrmii crpaye Hesnirtawuuil pocamnoianii nrax,
110 ti0Hi ¢ 0 2.5 M 3aBBHHIKH il Baroio /1o
(1 Bua) 150 kr. Memkaneus casaH i HaniB-
"; * nyereib AQpHKH.
A Y
L=

Paa Ilinrsino- | Imneparopesskuii & | Hesitaounit nrax, o 1.3 m 3as-
104i0ni NiHrein BUIIKH i Barolo Maiike 40 kr.
(18 Buain) } Meimnkae B Antapkruai. Uyaoso

[IABAE TA MIPHAE, JKUBUTLCA PH-

& | (oo it KambMapaMit.

Psa I'yceno- Jlebiap-mmnyn Poamax kpui — 240 cm, Bara — 10
JibHi 10 kr. PO3BoAMTBCS il YTPUMYETD-
(180 Buain) » cst mTyuHO. AKHBHTBLCA BOAHMMH

pociHamu it GesxpedeTHnmMu,




Tema 1. PisnomanitricTs TBapun

Ipodoewcenns maba. 27.1

Mpyna

NMpencraBHMK

Onuc npeacTasHuKa

Psia fAcrpybo-
noaioHi
(265 BujiB)

Opaan-6inoxsict

P

Beamkuii (10 2,5 My posmaxy
KPHJIT) PiIKICHIIT pUOOiAHMIT IITax.
Meinkae no Beiit Ykpaini, Kpim
Kpumy it Kapuar, 3anecennii 1o
YeproHoi KHMTH Y KpaiHu.

=

Psin Corono- [Myray Hiunmii xuxkak i3 poamaxoM Kpuii
nioni 3BUYAITHMI 10 1.8 m. B Ykpaini menmxae wa
(240 Bunin) exoni, misHoui, 3axosi Ta B Kpinmy.
Kusurnes rpusynaMu, 3aifnsgamu,
nTaxami. »
Pan Jlpoxsono- | /lpoxea Crenosuii nrax, 1o 2,5 M y pos-
nibmi -y Maxy Kpui JKMBHTBCS TpaBoio,
(26 BuniB) KOMaxaMi, siipkaMu, MUITaMu.
' SHMKAE BHACJTILIO0K PO30PIOBAHHA
i cTeny, ToMy 3aHeceruii 10 Yepso-
Hol Kuurn Yxpainm.
Psan Jleneko- Jlenexa : Poamax kpun — jpo 2,2 m. Ku-
noaioHi Gimmii BUTbCA APIOHHMM TBApHHAMH Ha
(19 Buain) ; noaAx i 6ina vojgoiim. Inisga vac-
TO poOUTH y HACENEHHX MYHKTaX.
3umye 8 Adhpui.
Pan sitao- Mauii Poamax kpua — a0 30 cm. Komaxo-
nmoioHi CTPOKATHI innmit nrax Ilonicea Ta Jlicocteny.
(440 Buain) JATedt Hacro rpanaserves B Mictax. Bujos-
Ove ayiia B TpyXsBiil aepesmiti.
Psyn Topobue- | Kpyk Haiixkpynnimmii cepea npeacras-
o 1iOHi HUKIB psijy (10 1,5 M y posmaxy
(6265 Buais) kpua). Memmkae no seiit Yxpaini.

Veeiuuil, XMmKaK, MOKe KUBUTH-
¢ MepTBeunHow. Mae ckaaany
MOBEAIHKY,

Yum npedxam cmpaycie i ninzeinie

aaeaxcana 3oamuicme Jaima-

mu? Tium, 1110 Hepenko/pKasia iM yockonaoBaTies B GiranHi Ta niasan-
Hi. Cmpayc Takuii BeUKuid, o He 3Mir O aitatu. Ane Bin wBnako Girae
i MOXKe BiJlirHaTH OIIBLICTD XWKAKIB CHABHUMH YapaMy Hir.

Obriyne Tino ninzeina sknaitkpaue npucrocosate jo maasanus. Cpoi
KpHJ/ia BiH BHKOPUCTOBYE JIJIST «TIOJIBOTY» V BOAL (puc. 27.2). 3aaTHicTh Ji-
TaTH MHTBIHH BTPATHIIM, 1IPOTE HIXTO He BMi€ J0BUTH puly it Kajabmapis y
XOJ0/iHi BOJI Kpaute, Hi’ BOHH!

® 3. PisHomaHiTHiCcTb A3b006IB. [IpHcrocy-
BAHHS JIO TIeBHOTO CIOCOOY KUTTS MOKHA 110-
Gaunti it Ha OKpeMMX opranax mraxis. Un He
HaiiBUPa3HILIOI0 YaCTHHOIO IXHBOTO Tijla € 13600,
VHACTII0K TTPUCTOCYBAHHSL 10 3MEHIIEHHA
Barv y mTaxis sunkun 3yOH Ha mesiernax, a 3a-
MIiCTb HUX PO3BMHYBCH JIETKHI i MillHH poro-
BUiT YoX041 — 03606. BijbuiicTs JOTHPHHOTHX
IpH JKMBJIEHH] JoroMarae cobi repeHiMu Kin-
[iBKAMM, a B [ITAXiB KPUJ1a MAlOTh iHIlle TPU3HA-
yenns. ToMy mrammamil 43600 Biirpae ayxe
BaskJIMBY POJIb T vac JKuBjieuns (puc. 27.3),
a B 0coOUBOCTAX HOro OYI0BH ACKPaBO BHSIB-
ASHOTHCS! IPUCTOCY BAHHS 10 100y Ban s Ti, 1O
€ XapaKTepPHOIO VISt KOKHOTO BULY.
Poarasmbre pucyhox 27.4. Hapitb sikio By
He 3HAcTe HA3B IITaxiB, TO 3a (hopmoio A3boba
3MOJKeTe PUITYCTHTH, UMM BOHU KUBIATHCS.
Yanus (1) cTpiMKHM KMJIKOM Xallae CBOIO
apo6uu v Boji. Bekac (2) amicrae NOIMOBHX
YepB'saKiB i IMYMHOK KOMAX i3 TYXKOIo IPYHTY.
Apa (3) po3rpusae IL10/H 3 TBEPAHMH 000/10H-
kami. Jlsaren (4) BunoBOye Komax i3 THHJIO!N

§ 27. PisHOMAHITHICTD NTaxin

Puc. 27.2. NnasaHHsA NIHrBIHIB

Haraaye «nonit» y soai

Puc. 27.3. XNBneHH:A
dnamivro

aepesuni. Konibpi (5) cce HekTap i3 BHIOBKCHHX kBitok. Maaminro (6)
dinbTpy€e My, BuOMpalOUH 3 HLOTO paxonogiGunx. /ly6onic (7) po3yasitoe
tBep/i Hacinuim. Ceprokpuienns (8) Xanae Komax y nosiTpi. Kocap (9 BH-
mykye apibnux tBapu i3 myny. Iesikan (70) 1osuTh pudy 3 noBepxHi,
3auepnyioui il MpocTo 3 BOOW. IxHi 3600 — HailKpali iHCTPYMEHTH /LI

BHKOHaH A 1uX GyHKuiit!

m——— L ’

Puc. 27 .4. 36001 pi3HWX NTaxis




Tema 1. PizHoMaHITHICTD TBAPHH

B PizHoMaHITHICTL NTaxiB MOXHA OMMCYBATU CUCTEMATUYHO (3@ IX HANEXHICTIO A0

NEBHWUX rPY) Ta eKonoriYHo (3a 0cobNMBOCTAMU CNOCOBY XUTTA). 30BHILUHIK
Burnag i Gygosa OKpeMUX YaCTUH Tina NTaxis TICHO NOB'A3aHI 3 XapakTepHUM
719 HUX CNOCOBOM XUTTS.

ExonoriyHi rpynii; BOAHI, HABKOAOBOAHI, CTEMNOBI, RICOBI Taxu,; NTaxu BiAKPNTNX
MPOCTOPIB; ACHHI 1 HIYHI Xvxkaku, 13b006.

1. Hoskux dyHKUji NpUCTOCOBaHI HOMW NTaxise, Wo 300paxeHi Ha pucyrky 27.57
Ha pucyHky 27.4 (c. 109) He noka3aHo Gopmy A3boba AEHHUX XWKaKiB,
Takux fIK cokin (prc. 27.6). MNoacHiTe, Homy Moro a3bLod Mae came Taky
dhopmy.

3. TopiBHANTE CBINCBKUX NTAxXiB KYPKY N Kayky. YYM BOHU PI3HATHLCSA i YoMy ?

4* . 9ki ntaxm Hainbinblue noTepnaioTs Bia BupybysBaHHsa cTapux aepes? ‘

B 4. Mrax — repb YkpaiHu. 3a oaHielo 3 Bepcin, Manuin repb Hawoi kpa-
iy — Tpnayb — e cTunizosaHum 306paxeHHAM cokona cancaHa (puc. 27.6)
nigyac Hanagy Ha 3a06K14. Tpuayb 6yB repbom kMiBCLKOro kHA3A Bonoaumupa.
Y 306paxenHax repbis ix aBTOpPU HaMaranuca nepenaT cuny, WBWAKICTb, CMi-
NUBICTL TOro, KoMy Lei rep6 Hanexas. Y3arani Hawi npeaku nonobnanm Xmxmx
nTaxis, NPUPY4Yan# ix 415 COKONMHOro NONOBaHHA. MONKBAHHA 3 NPUPYHEHNM
NTaxom (CoKkonom, opsom abo acTpybom, skui 3a00yBae ANHMHY ANs xassiHa)
3aasHa 0yno HanymoONEeHiWOoK Po3Bar 0w 3HATI. HWHI COKiN Cancad, sk Bnad, wo
3HWKAE, 3aHECeHWI 00 HYepBoHOT KHUrM YKpaiHu. ¥ MUHYNoMY A0ro HULLWMAN 8K
«LLKIANMBOro» Ntaxa, TENep Moro BiAN0BNIOKTL 3apany COKONMMHMX NOMIOBaHb.

Hoeoio GpopMOoI0 BUBHEHHS 1 OXOPOHU XUXKWX NTAXiB CTaN0 3aCTOCYBaHHS
Beb-kamep, AKi UiNOAOOOBO NepeaalnTs B IHTEPHET 300paxXeHHs NTalwnHOro
rHisga, ae MoxHa nobadyuTi Knaaky seub, NTaweHsT i ixHix 6aTekie. 3aBasku
LbOMY MOXHA BUBYATK NTaxiB i cnocTepiratk 3a Tum, Wob BoHu nepebysanu
y Beaneui.

3HangiTe agpecu Takux kamep y BececsiTHii mepexi Ta gisHanTecs,
Lo BigbyeaersCcs y NTalnHux rHisgax!

Puc. 27.6. Cokin cancaH, akuid

Puc. 27.5. Nontoe Ha 3006uy

8 28. Knac Ceasi

B 1. NoxopxeHua ccasuis. Oy rpymny
PENTILI, 1110 NOINPHIIACA HATIPUKIHIL HaJe0-
30HCHKOI €pH, Ha3WBAIOTh 36ipON0diGHUMU
(puc. 28.1). Ocobaupictio nux TBapun 0yJ10
T, 110 IXHA HUZAHSI 11eJ1el1a MOTJIa PYXaTHCs He
TIZIBLKY BrOPY—BHH3, a it yriepeji—Hasa.

A 6 AKUX HANPAMKAX 8U Modceme pyxa-
mu wesenor? Bu Moxere sakpuBaTH i BiI-
Kkpusati pora. lle npusHauenus menern, sike
JOAMHA VenaakyBaia Big pund. Moxausicts
pyxaT HHXKHLOIO IIENernoio Biepe—Ha-
3a71 — CHa/InHa 3BiponoaibHuX pernTuiii,
a 3/aTHICTH PyXaTH MIEJEH0 [PaBopyyd—
JIBOPYY O/IepKaHa Bi/l ccaBlLliB.

HAxe 3uauennn Marwomov pyxu uejnenoro
eneped—nazad? Biabuicts penTuiili He MOKe
BIJIKYIIYBATH IIMATKM BiZt MOKUBH. [x11i 3y6u Ko-
HivHoi hopmu npucTocoBai 10 Toro, Hod JIie
VTPUMYBaTH if yousaTu 310614, A6K BiIKYCHTH
HIMATOK MOKHBH, Tpeba, mob 3you Ha BepxHiii
i HIGKHIN 1esenax He JuIIe CTUCKaIUCA, a H
3CYBAJINCH BIZINOCHO OAMH OJHOTO. 3aB/siKu
GynoBi cBOIX mesen 3Biponoaidni penTuii
HabyJ M 3/IaTHOCTI BIZIKYIIYBATH IIMATKH 1Ki.

Onuy rpyny 3BiponoaibHux pentuiii Ha-
3Basn 38iposybumu. Ixui 3yéu 6yam nojineni
Ha Tpu rpynu (puc. 28.2). lus BigKyuyBaHHs1
IIMATKIB 1K1 CIVIyBaJn rnepejini 3you 3 pixy-
YHUMH Kpasmu — pizui. st KyBaHHSI BUKO-
pUCTOBYBaIMCA 3yOH B KyTax pota — KOpiHHi,
abo xymui. Mix pisusMu it KOPIHHUMHM Mic-
THAMCS KPyTHi 3yOM Uit yTpUMYBaHHsT i
pO3pHBaHHA KEPTBH Ha IIMATKH — iKaa. 3a-
BJIIKH pisniil Oy108i 3y6iB 3Bipo3yHi 1epexo-
BYBAJIM IIMATKM TKi, 3MOUYIOUM IX CJIAMHOIO.
[1e mokpaInyBasio 3acBOCHHS TKi.

Yomy mu demanvio poseanadanru 6ydosy
3ybie epynu penmuniu, saxa snuxkaa? Tomy
110 Hatiri 3yOH pos/iiieHi Ha Ti K TPy, o il v
1UX 3HUKJINX HalUX npeakis (puc. 28.3)!

Puc. 28.1. Cepen 3eiponoai6-

HUX penTunin Bynn Benwki Tea-

PUHW — HARXAXNMBILLI XMXKaKK
CBOro 4acy

Kopinni Pisui

Ixna

Puc, 28.2. Yepen npencras-
HWKa 3BIPO3YDOMX, AKMIA XWB Ha
NoYaTKy ME3030MCbKOI epu

Piani Ikna

Kopinni

Puc. 28.3. MNponopuil
BIOPISHAOTLCA, ane rpynm
3ybiB — Ti cami




Tema 1. PissiomaniTHicTL TBApHI

Ha noyaTky Me3030HcbKOT €pu 3BiponoibHi penTuiil NOCTYTHINCS iH-
[IMM TPYIIAM, ITepeayciM — jutosaspam. Biabuiicts 38iposybux crazna nese-
JIMKMMH HIYHUMM TBapHHAMHA. 3MCHIIEHHS PO3MIPY LHMX TBAPUH CHPHATIO
PO3BUTKY B.HUX Teiiokposrocti. [lna sbepexenns Teria BUHHK 60710CA-
nuii noxpue. MaJisita 00irpiBaaucs TernaoM Marepi.

TenaoKkpoBHUM TBAPHHAM JAOBOANTHCS 3AXHIIATHCS He JIMLIe BiJL niepe-
OX0JI0/UKeHHsI, a it Bia neperpiBanns. Tino 3Bipo3yOux penTuiiii 0xoJio-
JUKVBAJIOCS 3aB/STKH BUIIAPOBYBAHHIO HOTY, AKHiT BUALISLIN 120MO6i 3G103U.
VTaMOBYIOUM CHpary, Majsita 3/iu3yBaau mit Marepi. Bonn pocin msni-
[11e, SIKIIO BU/JIEHHS 3a/103 MICTHJIH TTOKMBHI PEUOBHHH. YHACHJIOK 3MiH,
1o BiAGYBAINCS TPOTATOM TPHBAJIOTO yacy, rojyBajibha QyHKIig cTajga
OCHOBHOIO JUIs1 YACTHHH YEPEBHUX MOTOBHX
3a7103. Bijroal X MOKHA BBAXKATH MOIOUHUMU
3a103amu, a TBAPHH, 1110 IX MaJIH, — CCABUAMU
(puc. 284). llepmi npejacraBHuKn Kaacy
Ccaesui, abo 3eipi, 3'ABUIUCS Ha [104aTKY Me-
3o3zoicekoi epu. [TpoTsrom Gisbuioro nepioay
IXHBOI €BO/MIOIHOT icTOpIl aHiBHOKO TPYNOI0
Ha 3emui Oysm perrtiiii. YTiMm, y KaiiHO30i-
CHKY €py HaiiBasKIMBILIOIO IPYTIOI0 XpebeTHNX
CTaJIM came ccaBlli.
®m 2. NMigknacu ccasuig. Bijxnepimx 3sipis
(Ous. puc. 4.1, ¢. 17) nOXoAATH /1B Cy4acHi rpy-
nu — niakaacu Adinexaaani Ta ZAKusoposi.

Jlo nioknacy Aunexnadui nanexarb TP
cyyachi Buau 3 Asctpaii Ta HalibIMIKINX 110
Hel 0cTpOBiB: KauKkoHic i aBa Buan exunx. Kau-
xownic, a60 Ka4x003b00, — HaliBBO/ISIHA TBAPH-
na (puc. 28.5). Ypuri roncamu exudnu (80 cM
3aBIOBKKH) JIOBJATH KOMaX JOBIMM JIMTTKHM
sankoM. Ili TBapunM BigkiasaioTh siiis, ane
BHIOOBYIOTH CBOIX MausaT mosiokoMm. Cockis
BOHU He MAIOTh, | MAJISITA 37IM3YI0OTh MOJIOKO 3i
WIKipH Ha vepesi matepi (puc. 28.6).

IMioxaac Kueopodni noninaoTh Ha B
rpynu: Cymuacmi it IInayenmapni. /1o Cym-
yacTHX HajaexnTh Maiike 300 suais, 1o Ilna-
nenTapuux — npudausto 4700.

Cymuacti (HaupukiIa, KeHzypy) MaioTh
KOPOTKi TepMiHH BariTHOCTI i HapOAKYIOTH
MaJIEHBbKHX KBOJIMX Manaat (puc. 28.7). Jlume

Puc. 28.4. MNMepuwi ccasui Manw,
AMOBIPHO, TAKNIA BUINAA,

Puc. 28.5. KaukoHic (yropi)
Ta exmaHa (yHu3y)

Puc. 28.6. Aiiue exnaHU B
cymMUi Ha TT vyepesi (niBopyY);
Ka4yKOoHIC i3 Mansatamu
(npasopy)

micJas TPUBAIOro nepeOVBaHHS B Mamepui-
cvkitd cymui (ocobmuBiii mKipaHii ckaai Ha
KMBOTI) Majsgra CTaloTh OiJblI-MEHII He3a-
JIeXKHUMU Bijl MaTepi.

VY naaunentapHux TepMmin BariTHOCTI TpH-
BT, a HOBOHAPO/KEHI MasisiTa Oibioro
po3Mipy i Kpaiite pO3BHHYTI, HI’K Y CYMYaCTHX.
3apo/IoK 0/1epKYE MOKNBHI PEHOBMHHN 4epe3
crielialibHuil opran — naauenmy (puc. 28.8).
[lnauenra Bpocrae B CTIHKY MaTku (oprat
CaMKH, Yy SKOMY PO3BUBAETbCA 3aPOJOK).
KpoBoHocHi cucteMu Marepi i 3apojika Tic-
HO KOHTAKTYIOTh Y natienti. Yepes naanenry
BibyBaeTbest 0OMiIL pewoBnn Mik Humu. I11in
4ac HoJIoriB IaleHTa BIIOKPEMIIOETHCS Bl
CTIHKH MaTKH.

B Y 3Bipo3y6ux penTuniii — npeakis ccaBuig —
sinbyeca poanoain 3y6is Ha Tpu pi3Hi 3a GyHK-
LiaMKn rpynu: pisui, ikna m kopidHi. Ocobnn-
BOCTi CCaBUjiB — TEMNMOKPOBHICTh, BOJIOCAHUIA
NOKPUB, BUrOAO0BYBAHHA OMTUHYAT MOJIOKOM
Towo. Knac Ccasui, abo 3sipi, oxonnwe
maiixe 4700 cy4yacHux BuAaie. O HbOro Ha-
nexarts nigknacu AnuexknanHi Ta XrUBOpoOAaHI.
Jo nigknacy XvBOpPOAHI HanexaTb rpynu
CYMHYACTUX | NnaueHTapHux. Y nnaueHTapHux
CCaBUIB 32p0A0K OTPUMYE MNOXUBHI PEYOBUHI
3 KPOBi maTepi 4yepea cneuiansHuii oprad —
nNAaLeHTy.

W Pisui, ikna, KYTHI 3ybu; BONOCIHNIA MOKPUB;
© [OTOBI K1 MONIOYHI 3871031, CYMKA, MNALEHTA.
B 1. MNopiBHAATE PO3MHOXEHHS NPEACTABHUKIB
niaknacies AnuexknaagHi Ta JKMBOPOAHI.
2. TOSICHITL NOXOOXEHHA CNOBa ccasLi.
3. Onuwite, AK BUHUKNU MONOYHI 3a103u.
4* 9Ky, Ha Bally AyMKY, POfb Y PO3BUTKY €BO-
NIOWINHOI rinkn 3siponoaibHux ccasLis Bifi-
rpano Te, Wo Ha No4aTky Me3030hCLKOT epu

LS rpyna nepeTBopunacs Ha aApibHWNX HiYHMX
TBapuH? MOACHITL CBOT MIpKYBaHHS.

§ 28. Kaac Ceasui

Puc. 28.7. Takum guTuUHH4a
KEeHIypy HAPOMXKYETLCA
(a); Takum BOHO CTae
34acom(0)

[TranenTa

Crinka
MATKH

3apogok obonoHkH

Puc. 28.8. 3B'a30k 3apoaka
nnaueHTapHUX CCaBLUIB
i3 MaTkoI0 (Ha NpuKNaai AtoaNHK)

113



Tema 1. PiznoMaHiTHICTL TBApHH

B 3. MNoxopxeHHs TeNnMOKPOBHOCTI. Bu BXe 3HAETE, WO 3MEHLEeHHS
PO3MipiB TiNa 3Bip03yGMx CNPUANO PO3BUTKY B HUX TENIOKPOBHOCTI. A AKui
iCHYE 3B’AI30K MiX po3mipamu 1 Temnepatypolo Tina? 3ragaiate, Wo BenukKi
XONOAHOKPOBHI TBAPWUHU MaKTb MEHLWY BIAHOCHY NOBEPXHIO TiNa il MeHwe
BTpaYaloTs Tenno(puc. 23.9, . 93). Akwo TemnepaTypa IXHbOro Tina 3asxam €
NiABULLIEHOIO, 10 Hel NPUCTOCOBYIOTLEA BCI iXHi (isionoriyxi cuctemn. Pepmen-
™ (MOonekynu 6inkis, 3aBASKW AKMM BiAGYBAIOTECS BAXIUBI ANA XUTTA XiMi4HI
peakuii) MoXyTb NpaLioBaT IULLE NPU NeBHiIK, NiaswuLLeHii Temnepartypi. LLLo6
He neperpiTucs, y Takmx TBapuH BUpobunncs isionoriyHi MexaHiamm, KoTpi
CNPUSIIOTH OXONOMKEHHIO, @ [18 KepyBaHHs ix poboTo — Biaain y Mo3ky, Wo
cnpuiiMae Temneparypy Tina.

A WO BiABYBaETLCA, KONW Taki TBAPUHM CTAIOTE APIOHILLMMKM? BOHK MaioTb

ab0 ICTOTHO 3HWM3UTK LWBMOKICTE Ta eeKTUBHICTL NPOLECIB Y Tini, abo no4aTtu
NiATPUMYBATU NiABULLIEHY TEMNEPATYPY Yepes A0AaTKOBE BUTPAYaHHsS eHep-
rii. lpyrui BapiaHT sege A0 TeNNOKPOBHOCTI. A 3aBASKW YOMY KOMUCh BENUKI
TBApPWHWM MOXYTb 3MEHLLIYBAaTH CBOI PO3Mipn? ABO BHAcNiAOK 3MiHK cnocoby
XUTTA (8K Le 6yno 3 npeakamum ccasuis), abo BHACNiAOK NPUCTOCYBAHHSA A0
nonsoTy. Llei cnoci6 pyxy notpebye Benukux 3aTpaT eHeprii Ta CNpUsie 3MeH-
LEHHIO PO3MIpiB Tina.
B 4. Taki ypa3nuei CyM4acTi. Y Me3030/CbKy epy Cym4acTi ccasui bynu
NOLWMPEHI Mawxe ro BCil NnaHeTi. Ane 3 4acoM Ha BiNbLWOCTI KOHTUHEHTIB 1X
BUTICHUNK nnaueHTapHi. OgHien 3 BaXIMBUX
nepesar OCTaHHIX € Te, WO B iXHIX AUTUHYaT
rONOBHWIA MO30K A0BLIE PO3BMBAETHCA Nia Hac
nepebysaHHA 8 Tini MaTepi. 3aBASKM LLbOMY MO-
30K NnaueHTapHux € BinbLUMM, HDXX Y CyMYacTux,
a nosegiHka — HabaraTo CknaaHIWoH.

BinbLWIiCTE Cy4acHUX BUOIB CymMHacTnx 36e-
pernacs B ABCTpanii — Ha KOHTUHEHTI, 40 AKOro
HE NoTpanuax NpeacTaBHKKK BinbwocTi rpyn
nnaueHTapHux. Ane ornocyMu He NULLE BUXUAN
B MiBaeHHIn Amepuui, a i1 3 ycnixom poscenm-
nucs oo MNisHivHoI. BipriHcbKkMi onocymM — Le
cymMyacra TBapuHa po3MipoM 3 KiLLKY, LLIO X1Be
Ha pepesax y MisHivHI Amepuui(puc. 28.9). Bix
Mae YinkKwiA XBICT, WO Aonomarae nomy asuium
no aepesax. Mia4ac Hebeanekun oNocym NPUKK-
NAETbCsA MEPTBMM. AMTUHYAT BUHOLLYE B CYML.

3HUKHEHHSA CYyMYacTUX NPOAOBXUIOCH | B iC-
TOpWU4HUiA Yac. CymyacTui Boek (puc. 28.10) —
HaNBINbLWWIA xMXakK i3 uiei rpynu, 3HUK B AB-
cTpanii BHaCNiA0K KOHKYPEeHLUii 3 Avkum coba-
KOIO [IMHIO, SIKOTO TyaAn 3aBe3nn abopurexu.
€sponeiui amornn nob6a4ynT™ cym4yacToro
BOBKa NuLLEe Ha ocTposi TacmaHia. Tam oro
3HULLMAN MUCTIUBLL. OCTaHHIN CyM4acTUin BOBK
nomep y 3oonapky 8 1936 p.

Puc. 28.9. Onocym i horo
AnTH4YaTa

Puc. 28.10. CymyacTiinl BOBK
y 300NapKy

§ 29, AKurra 3asuyaiinoi aucuui

B 1. vwBOoBMXHA 3[aTHICTL [0 nNpU-
crocyBaHb. [1[o6 posrmanytn ocobansocti
KMTTSI ccaBliB, obepemMo 3BUUAITHY JIMCHILIO,
sKa nomupena no Beilt Yipaini. Jucuys na-
aexutb 40 poaunn Cobaui psigy Xuxki Ta
€ GIU3BKOI0 POAMYKOIO CBilicbKOTO cOGaKH.
Jlosxkuna Tiga gucuiti ctanoButh 60-90 cM,
aoBxuHa xpocta — 40—-60 cM, BaXKUTh TBapu-
Ha 6-10 kr.

[leil BUA Mae AMBOBUIKHY 3/I@THICTH [IPH-
CTOCOBYBATHCSL /10 PI3HUX NPHPOJAHHX YMOB.
JIveuit sKuBYTH Vv TYHAPI 1 v Jicax, y creny i
y Iycredi, y ropax i HaBiTh y MicTax. ¥ pisHMX
YMOBaxX JUCHIA 3HAXOANTD Haiikpail crnocobu
MOJIIOBAHHS Ta 3aXUCTY Bij Boporis. Bona xu-
BUTHCS HAUPISHOMAHITHIIIMMHK TBapHHAMM (Bij(
KOMaX /1O 3aiilliB) i HABITH MJI0/laMM Ta ATOaMU.
AJste OCHOBHa 11 1Ka — MHIIONOAIOH] TPH3YHH.

Bac He 3auByBajno, 10 KiJbKICTH BHJIB
CCaBLiB, MAHIBHOI I'PYIIN B CYYACHOMY TBapHH-
HOMY CBITi, € 10BOJIi HeBemmkow — 4700 puain?
[le menme, Hix y psagax Besxsocti amibii
abo Jlyckari. Piu y Tomy, 110 GisipiicTsh BUAIB
CCaBIliB Ma€ IMPOKI apeajy Ta 3HAYHO BILIH-
BA€ Ha JKUTTS [PEACTABHUKIB YCiX iHIIMX Tpy1l
opratiamiB. Came TOMY BiTHOCHO HEYMCJIEH-
HUI KJac TBapyH CTaB HaWBaMKJIMUBILIUM JUISA
CY4acHOI JKMBOI TIPHPOH.

B 2. 3osHiwHa Gyposa nucwui. llpex-
CTaBHUKHW BUAY, AKHI MH PO3TJIAAAEMO, MAIOTD
FHYYKe i MYCKYJHCTE TiJIO, YKpUTe 1IepCTIO
(BOJIOCSIHMM TIOKPMBOM). Y3HMKY TrycTta i
MYXHACTA WEePCTh 3aXMUILAE THCHILIO HABITh Bijl
CHJIBHOTO MOpO3Y (puc. 29.1), yaiTKy 1A TBa-
puHa 31a€Thes 00cKydaHoIO (puc. 29.2).

Poapianmo'rb JIBa THITH BOJIOCCA — OCThO-
Be it nigwepcrs (puc. 29.3). Ocmvoee sonoc-
CA 3aXMIIaE IIKipYy BiJl YUIKO/UKeHb, a M'AKe
rycre nidwepcms 36epirae Temsio. Y XuKHX

Puc. 29.1. Nuewus:
30BHIWHIA BUrNAg,

Puc. 29.2. Matun npuHecna

NUCEHATI XY

OcTpoBe [Timepera

BOJIOCCH

Ilxkipa

Puc. 29.3. Tunwv BONoccA
nucuui




Tema 1. PiznomaHniTHiCTL TBAPUH

Xuxnii 3y6

Puc. 29.4. PO30MBITLCA rONosy
nucyui geTansHiwe

i JledKUX IHIIMX 3BIPIB € BOJOCHHM, PO3TAIO-
BaHi 32e0UILIIOIO HEBEJAMKUMU TTYHKAMHK Ha
roJIoBi Ta KiHiliBkax, — eibpucu (puc. 29.4).
[le — oprann aortuky. epcrs 3irpiBae Tisno
3BipiB, a poamimeni v mkipi noTosi 3an1031 iforo
OX0JIOAAKYIOTH. OCKIJIbKH 3au1aX NOTY MOKE 110~
TepeINTH JKePTBY 1PO HAGIMIKeHHS XIDKaKa,
y XHAKHMX OTOBHX 327103 Maj0. ToMy B cneky
JIUCHUILA OXOJIO/UKYETHCS, BUCYHYBUIM SA3MK |
JINXAI0UH IIHPOKO BIIKPUTHM POTOM.

3apajy XyTpa Ha JUCHIb TOJIOI0Th, a Ta-
KO PO3BOAATDH iX crieliaiibHi Pi3HOBMAH Ha
asipodepmax (puc. 29.5).

YV 6iabmocTi ccaBiiB MillHA PHYYKa WS
3a0e311euye pyXJAMBICTD BEJIHKOI FOJIOBH 3 100-
pe PO3BHMHEHMMH OpraHaMu uyTrs. Pyxaioun
BYIIHUMH PaKOBHHAMM, JUCHIET CIIPSMOBYE
ix Ha zuKepesio 3ByKy. Por 3BipiB oOMexennii
2ybamu — MyCKYJIHCTHMH CKJIAJKaMH IIKipH.
Mansram ryou norpibHi s ccanns MOJIOKa,
a I0POC/IUM TBApUHAM BOHM JIONIOMAraioTh 3a-
XOIJIIOBATH KOPM.

Y omeuui, sik i B iHIIMX 1IPEACTABHHKIB
pany Xwki, 106pe posBuHeHi BCi Tpu Tpymnu
3y0iB, aje HailbiabmnMu € ikia. OcobausicTio
TBapUH 1[BOTO PALY € Te, 10 OJHH 3 BEPXHIX i

§ 29. JKurta 3Buyaiiinoi aucHit

HODPH it TepUTOPii, HA SKUX JUCHULI JKUBJISITh-
cst. 3aBAAKH KiTTAM Ha MaJbIEAX JHCHI 106-
pe KoIae, ToxK [apa JIMCHILb MOKe BUPUTH co0i
HOPY caMa. Y TiM, KOJIM € MOKJIHUBICTD 3aiHATH
Hopy Gopcykis abo 6abakis, ucniti 3anobkn
1e podasiTh.

[TapyBauns 1ucuilh BiI0YBAETLCS B3UMKY.
[Tpubansno uyepes 2 micsiili, HaBecHi, caMKa
Hapo/LKye Bia 4 10 12 uyuensr. [lepmii nisro-
pa Micslli KMTTS BOHU JKUBJATLCSH MOJIOKOM
MaTepi, a 3 YaCOM HMOUMHAIOTh YKUBATH TRy, | . ' e 0

% = apigHicTb... Ane He 3abysaiiTte:
AKY IM IPUHOCATD OATHKM Y CBOEMY LIIYHKY.  ccapui — Hawi 61uaski poaudi,
Jopocina aucuus BiApurye HamiBnepeTpas-
JIeHYy TKY, 1 nynessara ijgarh i npsgavo 3 pora
aopocaoi Teapunn. Ha pucynxy 29.2 (c. 115)
3ahikcoBaHO came Leil rpoirec.

Bocenn Mooz amcuii craioTh caMOCTIHHUMM Ta iAYTh WyKaTH codi
napy M Micue juist HOpH...

[Ipore, saxumu 6 cUMMATHYHUMM BaM He 3/aBaJNCS JMCHIL, BapTO
naM’sSTaTH: BOHH € PO3HOCHMKaMM HeOe3leyHUX XBOPOO, 30KpeMa cKasy
(puc. 29.7). Sxmo Bu nobaynre TUCHILO, sKa He BOIThCs Bac i cMiJINBO iije
BaM Ha3ycTpid, — TiKaiiTe BiA Hel, 3a1i3bTe Ha JAepeBo abo BiKEHITH Hajin-
11e10. 370poBa JTUCHILS OOITHCS JTIOJMHM, 4 BIPYC CKa3V « BUMMKAE» 1[I0 Peax-
1i10. YKyC TaKoi JUCHI € CMEPTeIbHO Hehe3neyHnM. 3i cKazoM y JUCHIIb
HopioTbes msixoM enaenn, [Ipunany, o6pobaeny BakIIMHOK0 IPOTH CKa-
3V, PO3KMAIOTh ¥ THX MicCIAX, e 11 3'iaate aucuui. lle, 3BicHo, He Bupimye

Puc. 29.7. Nucens — cama

i Bil HWX NErko MoXxHa 3apa3un-
TUCA CNiNbHUMW ANSA TBapPWUH
i nopen xeopobamu!

Prc. 29.5. HopHobypa muevust o iy i3 nusknix kopinnux 3y6iB i3 06ox Gokis npodseMy MOBHICTIO, ajie 3MeHye nebesnexy.

Ha asipogepmi. :
™ TBapry gfdp“;mymb HEJICTTH ePeTBOPIOIOTHCA Ha XUl 3ybu, 110 _ _
[N BUPOGHMLTBA xyTpsiiux  MAIOTD TOCTPHIl piskyunik kpaii. Humu xixaku I Ccasui BKPUTI BONOCSHAM NOKPUBOM, LLO CKNIAAAETLCS 3 OCTLOBOMO BOOCCS

Ta niawepcTs; BiBpUCU — AOBTi BONOCKMW, LLIO € OpraHamMu A0TuKy. [ina ccaeuis
XapakTepHolo € TypboTa npo NOTOMCTBO Ta rHy4Ka, 3anexHo eig obcrasuH,
noeeniHka.

PO3IrPH3AI0TH KICTKH.

Kinuiskn aucuni posramosasi He 3 OOKiB
Tysyha, AK y cydacHuUX penTulriii, a mig Hum.
[le nosermye yTpuMyBaHHSI TiJla Haj 3eM-
JIeT0: PENTHIIIT IIBLOTO JOCATAIOTH CHIIOI0 M'A31B,
accaBli — 3aBAssKH MilHoCTi KicTok. [opiBhs-
HO 3 JII0/IbMH JTMCHILS XOMUTD HiOKM HaBIIITHHB-
kax. Piu y tim, 110 oaui ccasiii (Bemeti, /moam
TONIO) CHUPAIOTHCH Ha BCIO CTOILY, a iHuI —

supobis; Wob oTpumaTn
XyTpoO, 1i B6'10Th.

OcTboBe BoOCCH, NiaWepcTs Ta Bi6pucy,; rybn; xmxi 3you.

B 1. Yomy Ha pucyHky 29.1 (c. 115) nucuus BUrNAaae mMaakilolo, Hix Ha pu-
cyHky 29.2(c. 115)? ;
2. Yomy B HOBOHApPOAXEHWX 3BipiB HalvacTiwe Hemae 3ybis?
3. YkaxiTby TBapuWH, 300paxeHunx Ha pUcyHky 29.6, Ta30CTErHOBWUIN, KONIHHWIA
i FOMINKOBOCTONHWIA cyrnobu (ae ix wykatn, AUBITECA Ha pUCYHKY 21.5,

a 6

Puc. 29.6. Boek (ki nucuus)  Jidine Ha naibili (puc. 29.6). c. 85)
npu xoas6i CNMpaeTsCa m 3. i C o S . . . :
Ha nanbui (@), a Masna (siK 3. PosmHoxeHHs smchui. Koxia mapa 4*. Cobaku i1 k0T — pobpe BigOMI Ham TBapuHW. MOACHITL, YOMY BOHM BIg-

JUCHIID Mac CBOIO ,Zli.ﬂF[HI{y, ne € Micue A

i nloanHa) — Ha Bcio ctony (6) Pi3HAIOTLCA.

L




Tema 1. PiznomaniTHICTb TBAPHT

EEE—

Puc. 29.8. loni 3emnexkonu

B 4. CouiansHi 3Bipi. loni 3aemnexonu (pyc. 29.8) — ue nin3emHi rpn-
3yHU, aKi xuByTk y KeHii, Edionii Ta Comani, BeayTb CoUianbHe XUTTH, NoAibHO
n0 6in | Mmypax. BoHu XuByTb KONOHISMM, WO cknapaoTecs 3 80 Ta Ginswe
ocobun. Bia nia3eMHux kKamep, Ae MeLKaloTb «Koponesar» ¥ Asa-Tpu camdi,
y pi3Hi 6OKM BiAranyxyloTbCa TyHeni 3aransHo A0BXUHOI0 A0 5km! «<Koponesa»
HapOAXYE W BUrOOBYE BUBOAOK 3a BUBOAKOM ManAT, 3a IKUMK [OMSAAI0TL
po6o4i 0cobuHKU. BOHM X NPOrpu3anTe TyHEN|, WYKaloTe KOPM (NiA3EMHI
6ynb6u) Ta 3axMLLal0Tb KONOHID Big 3Miit. Moni 3emnekony Mamnxe He3paTHi
perynioBaTi TemnepaTtypy CBoro Tina. KoxeH i3 Hux He B 3M03i MNOBHICTHO Nepe-
TpaBuTH KOPM, BaraTuii Ha KNITKOBKHY, | BOHW NOIAAI0TL NOCAIA OAHE 0AHOTO.
«Koponesa» BULINIAE PEYOBUHM, L0 CTPUMYIOTb PO3MHOXEHHS POBOUMX. AKLLO
BOHa ruHe, pobo4i cCaMKu NOYUHAINTL BUTUCSA MK COB0I0, NOKM OAHIN i3 HUX He
BOACTBLCA NOCICTM MiCLLe, WO 3BiNbHUNOCS.

® 1. Big xpuxiTHUX — A0 Benu-
yeaHux. MoxHa BBakaTH, 10 BEJIM-
Ki i apiGui TBapUHM KUBYTH HIGNUTO B
pisuux critax (puc. 30.1). Kapavko-
Ba 3eMJiepuiika 3a o0y 3'iae BaBiui
Gisbie TKi, HiXK BaXKUThb cama; KUTH
MOKYTh OOxoauTHest Oe3 Tki Kinbka
micsauis. [Hopienaume nponopuii piz-
HUX 3Q POIMIpaAmMU cKeiemis.

Jlpi6bui TBapuuM Mmaiixke He Bijguy-
BAIOTh CBOK Bary, BeJIMKI — 3 HaTy-
roio NepeHocsaTh CBOE Tifo (puc. 30.2).
Came TOMYy cKeneT ApiOHUX ccaBIliB
CKJIAIAETHCA 3 TOHKUX KiCTOK i HeBe-
JMUKUX M'$I3iB, a BeJIWKiI TBApMHU Ma-
IOTb TOBCTE3HI KICTKM H BeJHYE3HY

Puc. 30.1. Ckenetw ppibHoro ccasus —
3eMnepuiikm (a), L0CUTL BENUKOro —
NIOAWHI (6) Ta BENMYE3Horo — cnoxa ()  MYCKYJIATypY.

118 g
[ ool

JTHCTSIM, Cepejl YOTHPHHOIUX yKpaii Mano. Ta-

§ 30. PisnomauiTHicTh cCaBlliB

Puc. 30.2. OAna Ginku Bara ii Tina HabaraTo nerwa,
HiXK ONS CNoHa — MOro BnacHa sara

Puc. 30.3. ByxaHb nonioe
Ha KoMax y nosiTpi

m 2. VY Bogi, nig 3eMmnelo M y NOBiTpi.
Ccaniii JHBOBHKHO PI3HOMAHITHI TAKOXK 3a CI10-
coOOM KUTTA. B BiKe 3HaeTe, 1110 KaasioT mip-
HA€ 3a TITaHTCHbKUMM KajibMapamu (puc. 16.6,
c. 65) na rumbuny. Bin Moxe cnyckatucs B
6e30IHIO Ha 2 KM, @ MOJKJIMBO, i rainbie!
Kinpka rpyn ccaBuis mijiHAJIucsa B MOBITPA.
31aTHi 0 1IaHepyBaHHA TBApUHHU € HaBITh ce-
Pe/l CYMUYACTUX | TPU3YHIB, a ITPE/ICTABHUKH PSILY
Pykokpuii I0CKOHaIO OCBOLIH MaXaJbHHH 110~
it (puc. 30.3) 1lle Kinbka rpy1n npHcTOCyBain-
¢s1 J10 MiEBEMHOT0 KATTS (puc. 29.8, 30.4).
® 3. Big pocnuMHOIQHOCTI — A0 XMXa-
urea. PisHi Buau 1Ki 3HAYHO Bi/IPI3HAIOTHCA 32
cBo€eio noskuBHicTo. HaltBnugy ninnicts MaioTs
KBITKOBUI1 HeKTap, M'sico, puda. BijinocHo k-
yy — KoMaxH, 110iu, nacinus. Haiibinnimoro e
3eJleHa Maca pocjauH — Tpasa i amera. [pym,
MO [PHCTOCYBAIUCS /IO KHUBJICHHA TPaBOIO Ta

Puc. 30.4. KpiT — nigzeMHnin
Xuxak i3 paay KomaxoiaHi

Pue. 30.5. Binwia BeaMialb —
HaBinbLUWA NpeaCcTaBHUK
paay Xwxi — nonioe Ha
TIONEHIB (AKi TaKOX Hanexartb
A0 psagy Xvxi)

knx amibiii Hemae, cepe/i penTHiii — Maiixe
JIAIIe OJHI HaszeMHi uepenaxu (puc. 24.1, c. 94), cepen nTaxis — cTpaycH, 1o
KOJNCH BI/IMOBHJMCS BiJl I10JIbOTY. A OCh CEPE/l CCaBIiB THX, XTO KUBHTHCS
TPABOIO M JIMCTAM, YMMaJIo. 3 ps/iiB, 1o HaBeaeHi B mabauyi 30.1 (c. 120), 1o
HUX HaJeKaTh X0O0THI, MAPHOIA/ Ta HellapHonaii.

Jlo ccaBuiB HasiexkaTh i HaMCTpaIIHII XHXKaKH [1aHeTH! Haitbipinmii
i3 Hux — KamanoT. OHaK i Ha CyX00J1i MalKe HEMAE MiCllb, e Cepesl XH-
KaKiB HalBaKJIMBIIY PoJib He Bigirpasaam O npejctaBHUKH psiy Xuxi.
Ile i cobaui, 30KpeMa BijiloMa BaM JIMCHILA, | PiI3HOMaHITHI KOTsI4i, BeAMEKi
(puc. 30.5), kynuuesi Touo.




Tema 1. Pianomanitaicrs reapun

Tadruusn 30.1

IIpeacraBHuKH MIAlIEHTAPHUX CCABIIB

(2 Bran)

MNpyna MpencraBHuK Onuc npegcTaBHUKa
Psn Komaxoiaui | Kapinkosa semuepniika | Haiimenmmii y esiti ccaseits. Jlos-
(400 Bntis) sKuHa 6e3 xpocta — 5 oM, Bara —
1,3-2 1. Kuse B [lipaenniii Esponi
ta Ha banaskomy Cxoni. ZKusurn-
cs1 GesxpebeTHHME.
Psn Xoborui Adpukancbkuii caon HaiiGinpimma  wasemna  Teapumna.

Bucora — 10 3,5 M, loBKHHA — 10
7,5 M, Bara — 6 (a0 11!) Toun. Pis-
1i yTBOpIOIOTH GUBHI, Hic i Bepxis
ryba — xo6ot. JKuse rpynamu.

Psapn llpumatu
(256 BujiB)

Opatryran

&

Camiti — 10 1,5 M 3aBBHILIKY i Ba-
roio 70 100 kr. Hacenstiors gomosi
Jick ocrposie bopreo ta Cymarpa
(IliBpenno-Cxinna Asizn). llepe-
OyBae niji 3arpo3oio 3HHKHEHHA.

(88 BHaiB)

Psapa Ipuaynn Piukosuii 6o6ep Hanisogsna 1Bapuna, 4o 1,3 M
(2000 Buzin) > | 3aBIOBKKH i1 Baroo 110 30 kr. XKn-
BUTBCA TiMKaAMH i1 KOPOIO JKMBUX
Aepes. Byye xaTki it Hopu (cXoBH-
@) ra rpedu, HATOIIIIOnYH Jic.
Paj Mapuonan | /lnknii kaban Jlosxuua tBapunu — 10 2 M, BH-
(189 Bunin) cota — 1,1 M, Bara — no 450 xr.
' 306pos camuiB — Besmmki ikaa. Hiy-
Ha POCAMHOIHA TA BCCi/IHA TBApH-
Ha. Mucausebkuii Bua. Tlpegox
CBIHCLKOT CBHHI.
Pan Cuniii kur Haiibiabima reapuna, 10 33 m sa-
Kuronoaioni BAoBKKH Ta Baroio 150 1. Dijw-

0

TPATOP, JKUBHUTLCA ILIAHKTOHOM.
[ommpennii y CeitoBomy okeari.
Ha mesxi sHMIeH s JI0/1HHOI0.

Psan Pykokpmni
(977 Buauin)

Beuipuuus gosopna (pyna)

A

Onun 3 naitbinplnx BUAIB Kaxa-
HiB €Bporm, I0BKHHA Tijia — 8 oM,
y posmaxy kpua — 35 cMm. Komaxo-
1/IHa TBAPHHA, KOPHCTYETBCH €X0-
Joxanien. 3anecena 10 Yepsonoi
KHUIH YKpainu.

§ 30. PisnomaniTHicTs ccaBlliB

lpodoescenns maba. 30.1

Mpyna MpeacraBHUK Onwuc npeancrasHuKa

Psin bBismii nocopir Bucora — 70 2 M, A0BKHHA —
Henapuonani 4,2 M, para — 4,5 1. /loBKHHa pory
(16 Bujtin) Mozke nepesuutysati 1,5 M. Mem-
Kac B Adpuii. JKusurbes Tpasolo.

Maiike BUHHILEHMIT JIOAMHOIO.
Psia Xuwi Bosk Bucora — 10 95 oM, aoBxKKuHa Tiga
(267 Buain) A He3 xBocta — a0 1,6 M, Bara — j10
: / 60 kr. OOGepexnuii, nepepaxHO

- HIYHHI BHJL

B 4. Hanuikasiwmin ana mogen Bua. Psj, o sikoro Kapa Jlinueit
VKJIIOUUB JIIOJIMHY, BiH HAa3BAB «IIPUMATH», 1110 O3HAYAE «Mepili». Y Hacui-
JIOK TIPUCTOCYBAHHS JIO )KUTTA Ha JlepeBax NPUMaTH PO3BHHYJIM TOCTPHIl
3ip i ockoHay HepBoBY cuctemy. Jlo poautn Fomininn (6ykBajibHmii me-
pexiazn — aoou, abo nodiéni do 10deil) bOTO PSILY HaIEKATh YOTHPH POJIK:
pix Opanryran, piz Fopuia, piz lumianse ta pin Jlioguna (puc. 30.6).

o pony Jlomia B MUHYJIOMY HaleKalo ACKiJIbKa BHAIB, ajie HHHI 3a-
JUIIMBCS TiAbKH oann — Jlioamna posymua. Bin nocinae ckpoMue micue
B 300JIOTYHIH cHCTEMATHIL, TPOTE € AYKe HE3BUYHUM 34 c11ocoboM CBOro
NPHCTOCYBaHHs J0 cepe/loBuiia. Y Xoji eBosionii ccapiliB iXHA MOBEAIH-
Ka KPOK 3a KPOKOM ycKJIajgHoBasacst. Hacras yac, Kojiu 3'ssBUBCA BHJL, 1110
MPUCTOCOBYETHCS [0 CEPEOBHILA HacaMIlepe/l 3a JIONOMOrol0 HaByaHhs,
nepejaBatis KyJabTYPH BiJl TOKOJiHHSA 10 nokoainus. [le — nant Bua.

B Ccasuj — HaipisHOMaHITHILIMIA CyHaCHWIA knac xpebeTHNx Ak 3a po3MipamMu, Tak
i 3a cnocobamu xuTTa. [na paay lNpumMaTti € xapakTepHUM BUCOKMIA PO3BUTOK
HepBOBOI cucTemun. YCi cyqacHi nioav Hanexars Ao suay JlioauHa po3ymHa,
AKWA HanexuTb 20 pagy Mpumartn,

1Y Y

= 1-1,5 Man p.

5,57 MJH p.

Puc. 30.6. Esonouin poauHy MoMiHian.
Moka3aaHi cyyacHi BMAM i 4yac
PO3XOMKEHHSA IXHIX NPeaKis:

1 — Opawnryran (Pongo pygmaeus);
2 — Topwuna (Gorilla gorilla);

3 — Jlwaunua posymua (Homo sapiens);
4 — Bouobo, abo KapaHKORHii
mumnarse (Pan paniscus);

5 — 3sruaitnuii wmmnanse
(Pan troglodytes)

-

T 8,512 man p.

T 9-13 man p.




Tema 1. PiznoMaHiTHICTb TBAPHUH

B 1. 3aeasku Homy kpiT NepemilyeTsCa Nig 3emnen?
2. PosrnaHeTe MantoHOK. MOACHITL, ik NobyaosaHe Kpuno kaxaxa (puc. 30.3,
c. 119).

3. ki psgw ccasuiB € HaW4ducnexHiwumu (taba. 30.1, c. 120-121)?

4*. Y CcKinbKwW pasisB CUHI KUT AOBLUWIA 32 KAPTMKOBY 3eMnepuinky (tabn. 30. 1,
c. 120)? A y ckinbku pasis Bax4nin? Ym NOACHIOETLCS BIOAMIHHICTL CMiB-
BiAHOLLEHb, AKY BU OTpUMann?

B 5. Haeiwo kaxanam Benuki Byxa? BinbwicTs PyKOKPUNNX aKTUBHI
B CYTiHKAX | BHOMI, iHOAI — Yy cyuinkHiA Tempaei. YV XX cT. Byno noeeneHo spar-
HICTb KaXxadis 0o exonokawii. KaxaH nig 4ac nonsoTy BMAAE 3BYKW BUCOKOI
4acTOTW, SKi HE CNPUIIMAE BYX0 NOAWHK (YNb-
Tpassykmn). JlloanHa 4ye 3BykK 4acToToto Big, 20
00 20 000 konuBaHb Ha CEKYHAY, @ K&XXKaH BUAae
0o 150 000 konueaHb. BiH Yye BigNYHHA CBOrO
ronocy Bif HanapibHiWKWX NepeLllkoa, a Takox
Big 3806wy (prc. 30.7). 3a uum BIANYHHAM
KaxaH Big4yyBae po3TallyBaHHA HABKOMULLHIX
06'ekTie. BinbwicTbh KaxaHis Mae Ha ronosi
BUPOCTY AN1A CNPSAMOBYBAHHS 3BYKIB, a TAKOX
BENWKi Byxa, Wob ix ynosniosaru.

B 6. Yk nipHae kawanoTt? HessuuaiiHa
dopma Tina kawanora (puc. 30.8) nos'azana
3 TUM, WO Y MOro ronosi, AKka cArae TPeTUHK 3a-
ranbHOI AOBXWHW TiNa, pO3TalOoBaHa NOPOXHUHA,
3anoBHEHa BOCKONOAiBHO PEYOBMHOK — Crnep-
MaUEeTOM (y AaBHWHY BBaXKANW, WO Ue cnepma).
3aspgskuy cnepmaueTy KawwanoT 34aTeH perynio-
BATU CBOIO NNaBy4icTe. 36Mpaymnce NipHaTw, BiH
NOCUNIOE KPOBOODBIr HABKONO LIEI NOPOXHUHN,
cnepmaueT nNnasuTees, Noro ryctuHa a6inbLuy-
ETbCH (K Nifg NEerwuWii Bi BOAW, Tak i 3aCTUrNKiA
CNepmMaueT nerwuia eig pigkore). Kut ctae sax-
4Y1M 33 BOAY W Nerko nipHae NoNoBaT Ha riraHT-
CbKUX kansmapie. Konn kawanoT xo4e 3puHyTH
Ha NOBEPXHIO, BiH Habupae B HOCOBI NPOXoau
BOAY, OXONOAXYE CrepMaUeT, 3MEHLLYIOYU Moro
MYCTWUHY, CTae nerwmm 3a soay i cnauveae!

B 7. Co6aka TaKilwkKa. Y aasHuHy nioau
" cobaya arpas Mornu NnoaeaT pa3om. Tomy
cobaka — HalgaeHilwa Ceilicbka TBapuHa
(puc. 30.9). 9k i TMCHAYI POKIB TOMY, KOXEH
cobaka GavvTb y NIOOWHI Bataxka, naneH in
CNYXUTK, [HWa pid — Kilka, AKy NIoavHa «3a-
npocuna» OXOPOHATU CBOIO AOMIBKY Bif, LLypIB
Ta muwen. Kiwka BBaxae, Lo NOMELLKAHHA —
ii TepuTopia, Ae BoHa Nnobnaxnueo 3HOCUTL
NPUCYTHICTL Xa34iB.

o0

I Oa0C anmana

Puc. 30.8. Kawanor

Puc. 30.9. BaraTto cTONiTh
cobaka BifaaHo nonomarae
noavHI Ha noneatxHI (Mirep
Bpesirens Craptunii. Mucnusui
Ha CHiry, 1565 p.)
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® 1. WWo Take o6MiH peuoBuH? Ob6min peuosun, a60 Memadbonim, —
e CYKYIHICTh XiMI4HUX NepeTBOpeHb B OpraHismax, 1o 3a0e311e4yioTh
IXHIO KUTTEAIATBHICTD.

TBapuHM 3/aTHI 10 3pOCTais, PO3MHOKCHHS, B3AEMO/II 13 HABKOJIUIII-
HIM CepeIOBHINEM caMe 3aB/IKH 0OMiHY pe4OBUH. OOMiH pedoBUH CKI1a-
JAETHCS i3 ABOX NPOTHIAEKHO CIPSIMOBAHNX TPOLECIB — PO3IIENJIeHH s i
no6Gy10BM OpraHiyHuX pedoBrH. Bony mpoxoaaTs 04HOYACHO B YCIX KHBHX
opramizmax HnpoTAroM ycboro »kurrs. XiMiuHi peakiiii B opranismMax sii-
GyBAIOTHCS AOCHTD WBHAKO. Y XiMiuniil npoMucaoBocti, o6 MpHCKOPHTH
peakitii, MABMILYIOTH TEMIIEpAaTYpy H THCK,
a TAKOX BUKOPHCTOBYIOTH KaTai3aToOpH.
Y «KuUBHX peakropax» — KJIITHHAX — i THCK, ()praﬁi‘uii —
i TeMIIepaTypa € HeBUCOKMMM, a peakiii npu- \ PB‘IF’EI'I"" '
CKOPIOIOTD Cliellia/ibHi GiIKH-KaTalizaTopu — O, (kncen)
(epmenTH.

® 2. Oco6nueocTi 0OMiHY PeYOBMUH Y
TBapmH. Bu sike snacre (dus. § 2), uio TBa-
puiK € retepoTpodamu it MaIOTh OTPUMYBATH

Enepris cBitia

Heoprauiuui
~_ DCHOBHIIH:

BYTJIEKHC/IMI

oprafiuHi pPeYOBHMHM 3 HABKOJMIIHBOIO Ce- ra:&;ﬁ)(ﬁ)
. . Ll T i
pejosuiia. Opraniui peuoBHHN — 1E CKJIa/L- UI}I_E'}?’I:;:’;
. - S g
HO TOOYI0BaHi MOJIEKYJIH, OCHOBOIO SKHX € peOBHH

JNAHITOKKH 3 noeananux aromis Kapbony. Ix
VTBOPIOIOTH aBTOTPOdM, Hacamnepes — poc-
JmHu (puc. 31.1). Ha ne Butpadactbes eHepris,

Puc. 31.1. ObMmiH peyvoBUH
Mix aBTOTpOamMn
¥ retepoTpodamu




Tema 2. TTponecy RUTTEAIANBHOCTI TRAPUH

SIKY POCJIMHH OTPUMYIOTH i3 COHSIYHOTO CBIT-
na. Hacruna uiei eneprii nakonuyena B opra-
HIYHUX PEYOBHHAX, SIK B aKYMYJIATOPaX.
['ereporpodu croxkusaoTh oprasiyni pe-
YOBUHHM, AKi BUpoOMmn asroTpodu. Teapunu
OTPUMYIOTD 13 IIMX PEYOBUH, [10-1IEpLIE, €HEP-
riio sl AKUTTEAIANBHOCTI, [10-ApyTe, MaTepia
Ju1st ToOY/I0BH BIIACHOTO Tina,
Il yac yTBOpeHHsi OPraHiYHUX PevoBHH
3 HCOPraHIYHHMX POCIMHM BUALIAIOTH Y Ha-
BKOJIMIITHE cepejoBuile Kucenb. binbiiocti
TBAPHH el KHceHb NOTPiOHMIT /151 TOro, 06
BUBUJIBHWATH €HEPrilo, HAKONM4YeHy B opra-
Hiunnx peuounax. Ile — aepobui meapunu.
eaxi rpynu, Hanpukiai, BHYTPIlIHi napasu-
TH, MEIlIKAI0Th B YMOBaX BiJICYTHOCTI KHCHIO.
(yHu3y), SIKOIO MOXHa 3apaan- L€ — anaepobni opeanizmu (puc. 31.2). Jlo-
TMCS Yepes HeQoCTaTHLO pocaii ackapuau (puc. 9.6, c. 39) € anaecpobamu,
06pobneny pnby, — aHaepobu  a ixHi il — aepobu. Came Tomy, adbu giiie
acKapHuan MOIJIO 3apakaTy HOBOIO XassiiHa,
BOHO Ma€ MeBHUIT yac nepebypaT Ha BiZKpHTOMY HOBITpi. /s anaepobis
KHCeHb HaBiTh Moske OyTn otpyToio. Tomy 3 ackapuaamu inoxi 6opioTses,
3aKaYyI0YM KHCEHb Y KHITKIBHUK.
® 3. Kyauv eutpavaetbcs eHepria, oTpumaHa ia cepeaosuwia? Ha
pucynky 31.3 cTpiIKaMu cXeMaTHYHO NOKa3aHi MOTOKH eHeprii, uo ayTh
yepes opraHiaM TBapuHH.
Enepris, mo orpumana 3 i’eio, BUTPaYa€ThCA Ha JKUTTELIANBHICTD Op-
ratismy: pyx, poboty Beix itoro cucrem tono. Kpim Toro, 3a paxyHox 1iei
eHeprii Tapuna Oyaye BIacHi peyoBHHM. SIK MaTepiarBoHa 3aCTOCOBYE Op-

Puc. 31.2. BinbliicTb TBAPWH,
AKi aKTUBHO NEPEMILLLYIOTLCS
Y BiNbHOMY CepeaoBMLLI, AK-0T
_ui Monopi nasiauw (yropi), —
aepobu. Jenaki napasunTu,
Hanpuknan, KoTa4a ABoycTka

Puc. 31.3. Butpatu
EHEepril, Ky OpraHiam
TBAPUHW OTPUMYE 3 IXEI0

§ 31. ObMmin peuoBHH Yy TBApHH

ranivyni pedyoBMHHM Txi, w0 posuierieni ne nosuictio. Ili BuTpaT eneprii
nokasaHo (puc. 31.3) KOBTOrapAYMMU CTPITKAMH.

O/HaK BUKOPUCTATH VISt oTped opraHiaMy BCIO OTPHMaHY 3 [Ke10 eHep-
riio HeMOKANBO. [1 yacTHHA HeMuHYy4e BTPaTHThCs. Binbiie Toro: Oyap-saxe
MEePEeTBOPEHHS  CHEPrii - CYyNPOBOIKYEThCA 11
prpataMu. [ToTokn eneprii, ika BrpayaeThest LIS
Opratismy, 300pasKeni Y4epBOHUMHU CTPITKaMH.

B 4. MiaTpuMmyBaHHA TemMnepartypm Tina.
Byab-sikuil opraniam posirpiBa€Tbcs BHACJIi-
JIOK OOMIHY PEYOBMH i 1POLECIB KUTTE/ AT
HocTi. KisbKicTs Tenna 3poctae, Ko TBapHHa
AKTHBHO PYXA€EThCs: 3ra/laiiTe, BaM CTAE JKapKo
11i/1 Yac iHTEeHCMBHUX PYXIB.

Ycix tBapun noinsoTh Ha ABi rpynu. Ten-
NOKPOo6Hi meapunu (1ITaxH i ccasili) maTpu-
MYIOTH TIOCTiiTHY TeMmepaTypy c¢Boro Tisa. Ha
[1e BOHM BUTPAYyalOTh YaCTHHY OTPUMAHOI 3 TKi
eneprii (puc. 31.4). Xoroduokxposeni meapunu
HE BUTPAYAIOTh €HEPrilo Ha MiITTPUMaHHS TeM-
nepatypu Tizia. BiaMminnicTs TeIIOKPOBHUX
TBAPHH BiJl XOJOAHOKPOBHUX [OJATAE HE B
Temiepatypi Kposi (puc. 31.5), a B MOKINBOC-
Ti 3abesneuyBaru il CTATICTh.

[11o pobuTh ropoberis, Ko oMy X0104H0?
Bin HacToBOYPUYE 1ip's, HAMAIAETHCSH BTATHY-
TH B cele roJIoBy, Jialu it TpeMTUTs (puc. 31.6).
V Ttakuii cnocid 3MEHILYETLCA TeNIoBiyIaya,
a pohora M's3iB (JIpUKaHHS ) CIIPUSIE 101aTKO-
BOMY BHPOO/IEHHIO Teria. A wo pobume su,
Koau amepsau? A cobaxa, axomy cnexomno?

XOJOAHOKPOBHI TBAPUHHM TAKOK MOKYTb
posirpigaTucsi 3aBAAKM pyXaMm. YTiM, BOHH
pobaATH 1e JMIle TOl, KOJH BHHHKAE Heoh-
XiAHICTH, SAK-OT MITOHW, MO 3a noTpedu posi-
rpiBaloTh KJAAJAKY sA€ub (puc. 31.7,¢. 126).

m 5. «<Byzon», W0 NOB’A3yE BCIO XUT-
TepianbHicTe. OOMiIH PEUOBUH TTOEAHYE BCi
NPOLECH, 1O POXOJSATE Y JKHBHX OPraHisMax,
y ToMy umcii i TBapunax. Ilorsmnannsa no-
KHUBHHMX PeYOBUH Bi/IOYBAETHCS B TIPOIIEC] KUB-
JieHHs, a TX mepepoOka — 11ij1 4ac TpaBJeHHS.

Puc. 31.4. Napa, Wo BUX0AnTb
i3 poTa UbOro LWNaka, Ceia4YnTb
Npo Te, Wo NTaxm — Tennio-
KPOBHI TBAPWHN

Puc. 31.5. Temnepartypa
KPOBI Wiel nyCTEeNnbHOI AWIPKH,
AKa rPIETLCA HA COHL,
nepesuuLye 40 °C

Puc. 31.6. Topobeup, WO Ha-
cToB6YpUMEB Nip'A 32 HU3BLKOI
TeMnepaTypu noBiTpa

gl




Tema 2. Ipouecu sKUTTEMISIBHOCTI TBAPHH

OTtpumanns KHCHIO BiObyBaeThes 1ij yac ra-
3000MiHY MiX TiJIOM i cepeioBHIIeM Yepes 110-
KPHUBYM a00 3aBAsIKM AuXatbHiil cuceremi. [Tix
yac 0OMiHY PEYOBHH MOXKYTb VTBOPIOBATHCS
PEYOBHHM, BiA AKUX opraHiamy HeoOXijgHo
3BiibHUTHCA. BOHM BUBOASITBCA 3aBJKU BU-
ALTBHIN 1 JIeAKHMM iHIIMM CHCTeMaM OpraHis-
my. Ilepemimmenns peqosun 1o tisy aaiiicnioe
TPAHCIOPTHA cucTeMa. ToOTO pyxu, MoBemin-
Ka, yCi BHYTPilUHI i 30BHIILIHI TPOSABUA aKTUB-
HOCTi OpraHiamy TBapHHH — HacJiiKi 0OMiHy
pedoBuH! -

Puc. 31.7. CiT4acTuia niToH
3irpieae knagky feub
3aBOSKN PUTMIYHM
CKOPQYEeHHAM M'A3IB

. 3asaskn 06MiHY PE4YOBUH TBAPUHU OTPUMYIOTH OpraHidHi Ppe4oBuHU, AKi
BMKOPUCTOBYIOTb AN NoBynoBM BNACHOroO Tina Ta Sk [xepeno exeprii ans
XUTTEAISNBHOCTI, 3pOCTaHHS, PO3BMTKY TOWO. 3a 34ATHICTIO A0 NiATPUMAHHS
NOCTINHOI TeMneparypu Tina BCi TBAPUHU NOAINAITLCH HA TENNOKPOBHUX i
XONOAHOKPOBHMX.

e

O6miH pe4osuH; aepobu it aHaepo6u; TENIOKPOBHI i XONOAHOKPOBHI TBAPUHU.

B 1. Axumu came pevosuHaMK TBAPUWHK 0BMIHIOIOTLCS i3 cepenoBuLLIEM?
2. HasBiTb OCHOBHI LUNAXW NEPETBOPEHHA EHEpPrii B OpraHiaMi TBapuH.
3. MMoscHiTL OCHOBHI BIAMIHHOCTI TBAPUH SiK reTepoTPOdHMX OpraHiaMis Big
aBTOTpOdiB Ta iHWKX reTepoTpodis.
4*. HasBiTb cnocobu, 3aBaskv SKMM OpraHiaM TenOKPOBHUX TBAPWUH MOXE
posirpiTucs abo OXxonoauTUCS.

B 6. TennokposHi, AKi 3HWXKYIOTL TEMNEpaTypy Tina. Y npupoaiic-
HYIOTb TENAOKPOBHI TBAPUHK (BiNbLUICTb i3 HUX — APIBHI), AKi 38 HECNPUATAUBUX
YMOB BnagatoTb y Cnasyky. [lo Takux TBapmH Hanexarb, Hanpuknag, kaxanu. L
TBapWHKW BNAaaTb Y 3MMOBY CNAYKY, @ NiITHBOT NOPW BAEHb 3HUXYIOTL TEMMEe-
paTypy Tina, Wob AoYeKaTUCs HOYI, KON BOHW XUBNATLCS (puc. 31.8)! Ninyac
3UMOBOro 3auineHiHHs TeMmnepaTtypa
IXHBbOrO TiNa 3HWXYETLCA ax 40 TeMne-
paTypy HaBKOAULIHLOrO CepenoBuLLa,
BCi NPOSIBU XUTTH CYTTEBO YNOBINBLHIO-
I0TLCA: cepue pobuth nuwwe aekinbka
yaapis 3a XBUIWHY, AUXaHHA Maixe
BIACYTHE TOLLO.

Ha siamiHy Bin kaxaHis, komi6pi
(puc. 25.10, ¢. 102) XuBNATLCHA BOEHb.
Puc. 31.8. YaeHs kaxaHu 3Huxyiots  1OMY BOHU nepebyBatoTh B 3auineHinomy

TemnepaTypy Tina it nepebysaoTs CTaHi 3i BHUKEHHAM Temnepartypu Tina
Yy 3auineHiHHi BHOMI.

§ 32, Dopma Ti1a i IOKPUBH

B 1. Tunu cumeTpii. Ha o nacamnepesn
MM 3BEPTAEMO yBary, AUBJIAYHCH HA TBapH-
Hy? Ha ¢opmy ii Tizna ta, 3BicHO kK, Ha i 110~
kpusK. Yu 3eepmanu eu yeazy Ha me, Hum
pizuamscs nepyxomi i pyxomi meapunu?

Jrajaire noxinis (MpeAcTaBHUKIB THILY
KuuikoponopoxkHuHHi) Ta mianapiio abo
aMito. Y nogina, SKui KuBe, 3aKpilMBUIMCH
IM01IBOIO HA OOPI, IMyNaJbls Hampasie-
Hi Bpi3HOOiY, BiH 3/aTHMIi 3YCTPITH XHIKAKa
un 3100My 3 Oyab-sxoro 6oky. [dns HbOro
XapakTepHa npomenesa cumempis. Yepes
TiJI0O MOXKHA TPOBECTH JIEKiJIbKa ILJIONIHH,
IO HOAIMIATHUMYTE HOro Ha JA3epKaJbHO I10-
ni6Hi monosuuu (puc. 32.1).

[ nuanapis, i 3mis, i B3araai GiabuicTh
TPUIIAPOBHUX TBapuH — PyxJuBi. OCHOBHI
Opra’HM YyTTSA B HUX PO3TAIIOBAHI Ha FOJIOBI.
Cawme 1151 YacTHHA TiJia NEPHIOI0 HAITOBXY-
€ThCsl Ha 1KY UM HapaKa€eThcs Ha HebesIe-
ky. Otike, nepeaHiit i 3aaHii KiHelb Tija
TBAPHMH, IO PyXAIOTHCHA B MEBHOMY Harpsim-
KY, CYTTEBO BiJIPi3HSIOTHCS, a IIpaBa i JiiBa
NOJOBUHU — JI3epKaibHO noaibui (puc. 32.2). lle — deobiuna cumempis.

YT1im, iCHYIOTH TBAapHHH, Y€PE3 TiJIO SIKUX HE MOKHa ITPOBECTH BiCh CU-
meTpii. /lo HMX, HaNpUKIazi, HAaJeKHTh YMMAl0 YCPEBOHOTMX MOJIOCKIB.
[Tpeaxu nuMx TBApUH Masn ABOOIUHY cuMeTpito (puc. 15.2), ane yepenamika,
1110 3aKPYUYYETHCA B EBHU OiK, 3po0u/Ia LHX TBAPUH GCUMEMPUHHUMU.

¥ 2. NokpueHa cucTema. [lokpusia cuctemMa € HallbiabIIO0 3a PO3Mi-
pamu cucreMolo opratis. Tak, roma mKipy A0pociiol JOAUHHA CTAHOBUTh
Maiixe 2 m?!

Puc. 32.1. 3ropv BHU3:
rnpoMeHesa CMMETRIA nonina,
ABobivHa cumeTpis nnaHapii
1 aCMMETPUHHICTbL CnuMaka




Tema 2. TIponecn KMTTEAIBHOCTI TBAPWH -

A axi came nosepxnesi wapu MmeapuHu MONCHA 68aAXdCamu NOKpusa
mu? e nepeaycim nopepxuesnii enimenii. 3rajaiite 6yI0BY MOKPUBIB
JIBOMIAPOBUX TBapHUH (puc. 6.5). Y riapu iX YTBOPIOBAB 1Iap MKiPHO-MYC
KYJbHUX KJITHH. Y TPUIIAPOBHUX OKPUBH CKAQAHIIL Ta BKIIOYAIOTH, KPid
eniteniio, i iHIi TKAHUHH.

Y GeaxpebeTHux TBapuH enitenii CKIaJa€ThCA 3 OAHOTO APy KIITHH
Y nranapii Ta 6araThOX iHIIMX YEPBIB BiH NPHIISITAE A0 APy M'si3iB i pason
3 HUMM VTBOPIOE WKIPHO-M 308Ul Miwt0)
(puc. 32.3). Y xpebetnux eniremiii crae 6a
raTonraposuM. Moro KIiTHHH MOXYTh BH
KOHYBATH Pi3Hi (PYyHKLIT — 3axuiarTi Tijic
VTBOPIOBATH NOXiAHI (JIycKH, Bosioces, mip’
TOILO) Ta 3AJI03H.
® 3. Noxiaxi nokpumeiB. /Lisi BuKonan
Hs pisHUX (PyHKUIH, nacamnepes 3aXucTy
eniTenii MOXe YTBOPIOBATH PIZHOMAHIT
Hi noxioni. B apxaiuHuX TBapMH Bil MOX:
BUALISATH Ha [0BEPXHIO 000JI0HKY, 110 3a
XHIAC TiJIO Bijl MOMIKOKEHb, — KYMUKYY
Bona € B npeacTaBHMKIB Pi3HUX THIIIB 4yep
BiB (KpyIJi i KiJibuacti yepsu). Y uwienuc
TOHOMMX KyTHKYJa MiCTHTBh XiTiH, HaOyBa
HOBHX (PYHKILI i cTae ONOPOIV, 1O YTBOPIO!
30BHIIIHII CKeJleT.

[HoxigHumMu OKPUBIB € W MywAi MOMIOC
kig. Bouu yTBOPIOIOThCS ClIelialbHHUMHI 34710
3aMH eriTesin ManTii — 0coOJMBOT CKIAAK
wkipu. OcHoBHA YacTHHa MYy LT TOOY10Ba,
3 BanmHAKY. Mynuist IBOCTYIKOBUX MOJTIOCKI!
Ma€ IOCMYTOBAHICTb, 110 BiANOBI/a€ BiKOE
TBapuin (puc. 32.4).

B apxaiyHux xpedeTHUX TBapuH
pub — eniteniil yTrBOPIOE 3GXUCHI AYCKi
(puc. 32.5). Y xpsioux pu6 Bonn 3a 6yio
BOIO i CKJIaZI0M TO/IIOHI /10 MI0ACbKUX 3Y0iE
Y kictkoBux (npomeHenepux i jonarenepux) -
nmoOyoBaHi 3 Kictku. KoxkHoro poky B HHX Ha
pocTae HOBMH wmap. ToMy 3a JyCKaMH MOXH.
BU3HA4aTH BiK TBapuHu (puc. 20.2, c. 79).

Jlycku penTuiiii € poroBumMu, To0TO CKJIa
JAAK0THCS 3 TIET caMol PeYyoBHHH, 1110 H HITT

Puc. 32.3. WkipHo-M'A30BUNA
MiLLIOK Ha 3pi3i nnaHapii

Puc. 32.4. 3a cMyramu Ha mMyiu-
nax BaraTboOx MONKICKIB MOXHa
BCTAHOBWTH iXHiiA BiK

Puc. 32.5. Nycka xpAawosoi
(niBopy4) Ta NpOMEHenepoi
(npasopy+) pnb

- S

§ 32. @opma Tixa it NOKPHBH

Puc. 32.6. MNopisHsiTe dyHKLIT NOXIAHWX NOKPUBIE Y UMX TBapuH: Garartol Ha 3an1o03un
LWIKIpM CaMLIA KBaKLUI, LLO cniBae (a); 6yporo BeamMeasn, Wo NoBUTL N0COCIB,
AKi MiAIMMaloTLCs Ha HepecT (6); NiHreiHa i TIONEHRA, SKi KOHDNIKTYIOTL JECb
Ha aHTapkTnyHomy Gepesi(B)

Ta BoJIOCCH JOJAMHA. BOHM 3aXMIa0Th TiJIO BiJl BUNIADOBYBaHHs BOAMW Ta
NOmKo/KeHb, Taky camy Oy/I0BY MAIOTh JIYCKH, 1110 BKPHBAIOTh 3a/1Hi KiH-
uisku nraxis. Iip’s (puc. 26.4, c. 103) Ta soaoccs (puc. 29.3, ¢. 115), a Takox
niemi, nasypu i Konuma € MoXiTHAMH NOKPHUBIB.

[le ojnicio BaKIMBOIO NOXiAHOI0 TOKPHBIB € wWKipHi 3a103u. 31034, 1O
BUPOGASIOT CJIN3, J0NOMaraioTs pubam kos3ati y Boji, amdibism — anxatn
yepes mkipy. [Hoai ui 32,1031 BUKOHYIOTH 3aXHCHY GyHKILIO (puc. 22.5, c. 88).

[kipni 3a1031 ccaBiiB GepyTh yyacTh ¥ TeNJIOBi/IaYi, apke BHITAPO-
BYBAHHS TMOTY 3 OBEPXHI Tij1a cpHumHSE ioro oxonokenus. Kpim toro,
qyacTHHA 1NX 327103 Haby/ra HOBUX (PyHKILIH, TepeTBOPUBLIMCH HA MOJIOYHI.

I Tino TBapuH MOXe MaTh NEeBHUA TWM CUMETPIl: NpoMeHeBy abo ABOGIHHY.
3piaka TpannslTLCA aCUMMETPUYHI TBAPUHU. MOKPUBU BKNIOYAIOTL Y CBIN CKNaa
eniTenin i TkaHrHK, WO Po3MileHi Hux4ye. MNMoxiaHi NOKPUBIB MOXYTb BUKOHY-
BaTy dOYHKLIT 3axmMcTy, Bpatk y4acTb y pPyci, perynsuii BunaposyBaHHa BOAW
it Tepmoperynsauji. Oco6aMBUM TUNOM NOXIAHUX € MOMOYHI 32103U CCaBLB.

51} Mpomeresa Ta A4so6iYHa CUMETPIS; eniTeniv; WKIPHO-M 'A30BMIA MILLOK; NOXIAHI
MoKpPUBIB.

B 1. Skcumerpia Tina TBAPUH NOB'A3aHA 3 IXHIM CNOCOGOM pyxy?
2. 3rapavte ocobnusocTi Bya0BM eniTeniansHol TKaHUHK. YoMy came BOHa
€ OCHOBOIO No6yA0BKU NOKPUBIB?
3. ki pyHKUIT MOXYTb BUKOHYBATW LUKIPHI 321031 XpebeTHux?
4* . MopisHsWTe BGyN0BY NOKPUBIB Xabu i1 cobaku. Aki npucTocyBaHHs 40 Cno-
coby xuTTA BiaoGpaxeHi B ixHii Oynosi?

E 4. 3miHn cuMmeTpil TBapMH. BinbwicTb ABOGIMHOCMMETPUHHUX TBaA-
PWH Ha NoYaTKy CBOro pO3BUTKY Ma€ NPOMEHeBY CUMETPIIO. IxHi npeakv manu
Taky 6yaoBy Tina, i CRIAM ULOr0 3aNULIMAKCH Y IXHBOMY PO3BUTKY. 3 iHWOMO
BOKY, NMMYUHKKN AEAKUX TBAPUH i3 NPOMEHEBOI0 CUMETPIEI0 MalTb ABODIYHY
CUMETPIIO.




Puc. 32.8. Nip'a 6aratbox BO-
LONNaBHWUX NTaxiB HE HaMoKae

Teama 2. l1ponecH s KUTTERSLILHOCTI TBAPUH

Puc. 32.7. BepxHiit paa, 3nisa
Hanpaso: NYPnypHUWn MoOpCbKKMIA ixak,
Woro ckenert i nnumHka. Y gopocnoi
TBAPUHW — NPOMEHEeBa CUMETPIA,

y nu4uHKn — asobivHa. Huxwrii psag,
aniea Hanpaso: HeNpPaBuNbHWA
MOPCBKWM DXKaK | Oro ckener,
cumeTpin — neobiuna

Tak, MopcCbKi iDXKaky Ta AEAKi iHWIi ronko-
wkipi (puc. 17.6, c. 70) maioTe NnpomMeHesy
CUMETPIID, ane po3BMBaloTLCA 3 ABOBIYHOCK-
METPUYHUX NMYMHOK (puc. 32.7). MNpegku mop-
CbKUX DKakie 6ynu ABOGIMHOCUMETPUYHUMM,
ane nepewvwwnu A0 ManopyxivBoro cnocoby
XUTTS 1 Habynu npomexesoi cumeTpii. OpHak
NOTIM QesKi 3 HUX, WO Manu NPOMEHEBY CH-
METPI, NPUCTOCYBANUCA A0 PyXY B NEBHOMY
HanNPAMKY i 3HOBY NOBEPHYNUCA N0 ABOGIYHOI
cumeTpii. Takmx MOPCLKMX DKAKis HA3MBaOTL
HenpasuibHUMU. Y iIXHbOMY PO3BUTKY Binbysa-
IOTLCA Taki 3MiHU CUMETPIi: NpOMeHeBa — ABO-
6ivHa — npomeHesa — Agobi4HAa. Lii 3MiHW € Ha-
CNiAKOM eBOAIOLIAHOIO MUHYNOrO LWX TBAPWH!

B 5. 3axucT gna nip’«. 13 wkipH1x 3an03
y nTaxis Habyna po3BUTKY TiNbKW OaHa — KYrpu-
KOBa, Lo po3TalwosaHa Hag OCHOBOIO XBOCTA.
BugineHHaMu Uiei 3an03u NTaxy 3mMallyioTh
nip’a, Hapa4KW MOMY NPYXHOCTI M eNacTUYHOC-
Ti. Lle Haa3BeMyamnHo BaXN1B0 415 BOAONNABHMX
nraxie, HanNnpuknNan, Ka4oK: 3aBARKW XWUPO-
BOMY CeKpeTy 3ano3u ixHe nip'a He Hamokae
(puc. 32.8).

Y neaKmnx HaBKONOBOAHWX MTaxis Kynpukosa
3anosa He ¢yHKUioHye. Hanpwknag, Yanni He
3MalyloTb nip’sa ii ceKpeTom, a NocunawTb
cebe nip'aHO Nyapoto. Taki NnTaxy mMawTb
nyapertkn — ocobnuBi AINAHKKM WKIPW 3 rin-
NACTUM | N"aMKUM NyxoBUM nip'am (puc. 32.9).
BepxiBku ymux nep NOCTIMHO BIANaAMYIOTLCS,
yTBOpOOYKN nyapy. MNraxm siwkpibaoTs i Ta

§ 33. AKunsenns rsapun

® 1. Pi3HOMaHITTA TUNIB XUBMEHHN TBapUH. Bam yxe Biiomo, 1o
TBapUHN — retepoTpodu, siKi KUBAATHCA mvaTKamu D&l Ll mMarku ma-
I0Th MICTUTH OpraHiyHi PeYOBHHH, 3 SIKMX TBAPHMHW BUBIJLHATH €HEPriio
JUIA CBOET JKUTTEAIsLIbHOCTI, [e meapunu mozcyms 3naumu incy? HAxoro
soHa moce oymu?

3BiCHO, MOXKHA 3HAHTH SKYCh OPraHigYHy PEHOBUHY, SIKA BAKE HE € 4aCTH-
HOIO KMBOTO OPTaHi3My: BiIMepJIi pelrTku, noc.iiz Touo. IpyHT Ha cyxono-
i Ta MyJ1 Yy BOJOIMAX 3a3BHYail BMIIYIOTh YMMAJI0 TAKOI PeYOBHHU. Y TiM,
BOHA € He HaHKpalo0 17Kel0, OCKLIBKM MICTHTH JLOCUTh MaJIO IIIHHUX JUIs
AKUBJEHHA PEYOBHH, a Ti, 1110 €, HAMATAIOTHCS CIOKHTH HE JIHlIe TBaPHHH,
a i1 pisHomaniTHi Oakrepii Ta rpubu. TBapHHH, O KUBJATHCS BIAMEPIHMU
pelITKAMM, HA3UBAIOTHCS canpompogamu.

[IpuaaTny 15 CIOKUBAHHA PEYOBHHY MICTATD iHIIT OpraHi3Mu, AKMMH
KUBJAATHCA Glompogu. € pisni criocobu xapuyBaTHCA iHIIUMH ICTOTaMMH.
Moskna Bia'inaTH Bijl HUX mMaTKK a0 BOMBaTH it KoBTaTH iX nosHicTio. Tra-
PHHU, SIKi KHBJSITHCS Y TAKHIF Cr1oci0, HA3MBAIOTHCS XUMCAKamu. 3BEPHiTh
YBary: CJIOBO «XHKaK» MU 3aCTOCOBYEMO fK JIO THX TBAPHH, 1O KHUBJIATHCA
TBapUHAMH (M HCOIOHUX), TAK | IO THX, XTO CIIOKHBAE POCAUHN (pocau-
HOiONi). B 060X BHIAZKAX XIKAK criokuBae inmmx ictot. Jlo peui, € i Taki
BH/IH, 110 MOKYTh KHBHTHCA K POCTHHAMM, TaK i TBApHHAMY, — Yceionui.

PKurra xuskakis Takoxk € HenpocTuM. Poc-
JIMHHA 17Ka He 3aB3K/11 T0KMBHa i1 6e3 10CKoHa-
JIUX IIPUCTOCYBAHD CITOKUBATH 11 HEMOXJIHBO.
M’sicoimHi XHKaKH CTHKAIOTHCA 3 THM, 1110 IXHI
KEPTBH XOBAIOThCs, YTIKAIOTh i HaBiTh GOpO-
HATH CBOE XKUTTs. Bea ckiajiHuxX npucrocy-
BaHb ix He Brnoaiosath (puc. 33.1). Yceignum
XMrKaKkam nie saxude: iMm Tpeba MaTH NPHCTOCY-
BaHHA JIO JIBOX PI3HUX CHOCOOIB KMBJIEHHA.
YT1iM, XHKaKu € B yCiX cepe/loBHINax iCHYBaH-
HSI: BOJIHOMY, MOBITPSHO-HA3eMHOMY Ta IPYH-
TOBOMY.

Jleski 6ioTpodu 0CBOIN HABITH YETBEPTUH
THI cepeloBUIa — iHIui opraHisMu. ¥YBaxa-
ETHCA, 1110 1IMM ILJISIXOM IHIILTH TOTOMKH /Ipi6-
HHUX CalpoTPOQHUX TBAPUH, AKUX CTIOKUBAIN
ini, 6isburi canporpodmn. Ti i3 canporpodis,

Puc. 33.1. | m'acoigHicTe (&),

pO3NoAiNaoTL NO Nip't0, MOB AUTAYY NPUCUNKY,
o6 BOHO HE HAMOKAanOo.

AKi JOCHTh YACTO ONUHSAIMUCH B iHITUX Opl‘al'li.'i‘ i POCAMHOILHICTS (6) NoTPeby-

Puc. 32.9. Nynpetku byraa
Max, CHO4YaTKy BHpO()JIFI.TIH [IPUCTOCYBAHHA,  10Te HENPOCTUX NPUCTOCYBAHb

(ykasaHi cTpinkoio)

= e
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biorpodu
FKuBAsSTHCS KUBUMH OPraHisMamMu
abo Ixuimp mMaTkaMu

XuKakH

DissTparopu Canporpodu
[Tponixywre  Kupiasgrses pewr-
BOJLY, JKMBJIATLCA  KaMH OpraHiamis

Opra’i3MaMH Ta i NMpoAYyKTaMH IXHbOI
Ilapasutn

PocaunoinniM'scoimgi Veeiani  IXHIMH pelITKaMy SKHTTEAIAIbHOCTI

ﬂ .

Puc. 33.2. Knacudikauia TUnie XUBNEeHHs TBAPUH

1110 IaBaJIM MOXKJIMBICTb BHKHUBATH B TAKMX YMOBAX, a Mi3Hile — i JKHBUTH-
¢si B HOBOMY cepetoBuinti. Tak BUHWKaIN sHympiwmni napazumu.

3 OCHOBHMX THIIIB JKHBJICHHSI TBapHH, 1110 300paxeni Ha pucynxy 33.2,
MH He PO3IJIAAIN THIL, TTOMHPEHWH TITbKH Y BOAHOMY cepeloBHili — iab-
mpayiro. [lesrnum unHoM inbTpalLis po3TamoBana Ha Mexi Giompogii Ta
canpompogii, ajiKe 3 BOJM MOKHA BiZADIABTPYBATH i XKUBI Opranizmu, i ixui
pisHomaniThi pemTkH. 3BicHo, (piabTpalis Tex norpebye HENPOCTHX MPH-
CTOCYBaHb.

B 2. )KXMBNEeHHSN TPaBolo i nuctam. OJiH i3 HallcKaa/Hilnmx /11 3a-
CBOCHHA BHIB ki — Tpasa it aucts. Hacinus it 1171041 MICTATb PEYOBHHH,
siKi Jierko 3acBoioloThes. Hekrap (puc. 33.3) y3arani € ielo, sika 3aCBOIOETh-
ca naitnerme. lle ne AMBHO, ajKe POCAMHM ClHIELHAILHO HOro BUPOOASIOTE,
o6 npuBabiaioBaTH TBapUH-3aNWIOBauiB, A och 3eaena maca (1vcrs i
TpaBa) 3aCBOIOETHCA CKJAaJHO (Tipiie 3a Hei — Jimiie JAepeBuHa). 3 iHuoro
060Ky — 11e iKa, sika yacTo OyBae JOCTYIHOIO.

IcHye HebaraTo rpym TBapuH, SIKi KUBJIATLCS 3e1€H0I0 Macow. Haitunce-
JIEHHIIIMMH € KOMaxH Ta ccasili. Po3risineMo, sk BOHH-KUBJIATHCS, Ha Haii-
JOCKOHAJIIIIOMY NPUKJIAAl — JKVIHHUX MapHOMAJINX ccaBIliB.

Bu ssascaeme, wo xoposa dcusumsca mpa-
6010 ma cinom? J1o neBHOi MipH, 1ie Tak, OJHAK
notpedye yrounennsi. CiHo Mmaiike MOBHICTIO
CKJIA/IAETHCS 3 PEYOBMH, SIKI KOPOBa He MOXe 3a-
CBOITH. THX pevoBMH y CKJIai TPaBH, 110 IX MO-
JKYTh PO3KJIACTH TPaBHi JePMEHTH CaMOi KOPOBH,
HEJIOCTaTHLO V1A 3a/l0BOJIEHHST TOTPed TBApHHH.

[1To6 nosichuTH KHBAECHHS KOPOBH, TpebHa
3rajlaTi siBULIE eHOOCUMOIO3Y — B3AEMOBH-
riIHAX B3aEMUH OpPraHi3MiB, O/IHI 3 SIKMX Mell-
KaloTh ycepeJinHi iHInoro,

Punc. 33.3. IcHYIOTE KBITH, WO

NPUCTOCOBaHI ANS 3anKneHH:

KOoMaxamu, NTaxamu, ccasus-
MW A HaBITk AWipkamu!

132 ==
[

§ 33. JKupjieHHs TBapuH

Kopoga noizae tpasy it ciHo. Kosm  Oupuokuituni,
BOHA HE MACETLCS, TO KY€ JKYHKY: Bij- IPHOH
PHIYE HemepeTpaslieny ixy, noapionioe  Ta daktepii
ii Ta 3MOUY€E CAMHOI0. Y TPaBHiil cucTe- zc::zi:x-‘-"
Mi KOpPOBM Ha Ili Maci pPO3BHUBAETLCA
CKIa M KOMILIEKC eHA0cuMOioTHY-
HUX MiKpoopraismis (endocumbion-
mig). Jlo ckiamy HbOro KOMILIEKCY
BXOJIATD ()at{'lepi'f OJHOKJITHHHI TBa-
prHONOi6HI oprasizmu Ta rpubn. Moro
pe/JCTaBHHKK 11epepobIsiorTh 1KY KO-
poBH Ta 30iAbIIYIOTH CBOIO KiJILKICTD.
Koposa meperpasiiioe 1meBHY 4YacTHHY
CBOIX eHA0CHMBIOHTIB pa3oM i3 06pob-
JEHOK) HUMH ikel0 il OTpUMYE BCe,
1o noTpibHo Juis 11 KUTTEMISTBHOCTI
(puc.33.4).

[ pocIMHOIHI TBAPHHHM, AKI KUBJISITHCS 3€JICHOI0 Macol0, MEHII /10~
CKOHAJIL, HIXK KyiHHi napionasi. 1lpore BOHM TeXK KOPHCTYIOThCH JIONOMO-
roio eH10CUMOIOHTIB.

Puc. 33.4. EHOOCMMBIOHTH, HEODXIaHI
OU15 XMBNEHHS KOPOBM

. TeapuHu pisHaTLCA 3a cnocobamu ceoro xueneHus. Cepen Hux e GioTpodu
(napaswTtu i xmxakun), canpoTpodu Ta dinsTpatopu. OanH i3 HalRCKNaQHILLIMX
AN 3aCBOEHHA BAAIB X — 3eneHa 6iomaca (Tpasa v imcta). LLLob cnoxueatm
i, TBEPUHU KOPUCTYIOTLCSH AONOMOrOK eHA0CUMBIOTUYHUX OAHOKAITUHHWX.

U Canporpogu; 6ioTpopu; XuxauTsBo; M’SCOIHICT; POCTMHOIAHICTL, yeeia-
HICTb; NapasmuTuaM; PinLTpauis; 3eneHa Maca; eHgocumebios; eHAoCUMBIOHTH.

B 1. Ski npucTocyBaHHs A0 XMBNEHHS MAIOTb TBAPWUHM, WO 306paxeHi Ha pu-
cyHky 33.1(c. 131)?
2. HasgiTb i NOpiBHANTE 4YOTUPW OCHOBHI CepeaoBuULLE ICHYBaHHS.
3. BusHauTe micue nioanHu B knacudikauii, nopavin Ha pucyHky 33.2.
4*, MopisHaAWUTE 0COBNUBOCTI XMXKALITBA B NOBITPAHO- Haaemuomy, BOAHOMY Ta
I'PYHTOBOMY CEpPeaoBuLLax.

B 3. YUCTUNBHUKKM. He 3aBXan XUBNEHHA OAHWX BUAIB 3aBAAE LUKOAM
iHwmmM. Jeski apibHi pnbn, a Takox okpemi Buam KpeseTok (puc. 33.5, c. 134),
XKUBNATLCH MapasuTamm, sikux BoHU 36mMpatoTb 3 iHWKWX TBapUH. YucTuns-
HuKkn n6aWNMBO 3HIMAIOTb LWKIPHWX napasvTie, KONoHii GakTepin, oMmepTsaini
LIMATOYKU WKIpK. YacTo iXHIMK «KnieHTamu» ByBaloTb HebeaneyHi xmxakm,
AKi NULLe NOKIPMBO NIACTABNAITE CBOI DOKM | HABITE POTU ANA OYULLEHHS.
Yumano pinfHoK Kopanosux pudis, ae nodbpe nosutbesa puba, € MicusmMu
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Teara 2. Ilponecu skuTTeisIbBHOCTI TBAPHH

Puc. 33.5. HuctunsHnkn 3a poGotoio. prbn o6pobnsioTs akyny-monotafa),
KPEeBeTKM — MypeHy (MOpPCbLKOro poavya syrpa) (6); KpeBeTku-4ncTUIbHUKN
CNPUAHANK HUPANBHULIIO 34 CBOrO «KNiEHTa» (B)

MELLKAHHA YUCTUNBLHUKIB. PrbK, WO noTpebyoTe OYULLEHHS, NPUMNINBAIOTL
TYOW 1 4eKaoTb, AOKWU YACTUIBHUK HE 3BiTbHUTLCSA Big 30MpaHHs napasuTis 3
iHLWKX prb. 3a3BK4ani YUCTUNBHUKMN, LLOB XMXKakKKu HE CNPUIAHANM iX 3a 300Ky,
BiAPI3HAIOTLCS CBOEPIAHUM 3abapsneHHAM | cnocobom NnasaHHs,

H 4. TeapuHu 3enpaocumbioHTamu-asToTpodamm. Ha aHi okeaHis
ICHYIOTE QINFHKW, e KPi3b TPILWHW B 3EMHIN KOPI BUXOAATL BYNKAHIYHI rasu.
Ui razu mictats cnonyku Cynegypy; neHi 6akrepii MOXYTs NPOBOAUTI XiMIUHI
peakuii MiX LMMK CNonyKaMun Ta KUCHEM, LLI0 po34yuHeHnid y soai. Lli 6akrepii
€ asToTpodamu, ane, Ha BigMiHY Bif POCNMH, BOHM OTPUMYIOTL EHEPT IO HE Bif,
CBITNA, a Bif, XIMIYHUX peakuiit. Taki BakTepii MOXYTb DYTU BIfIbHOXUBYYUMU,
a MOXYTb iICHYBaTU AIK eHA0CUMOIOHTV PUETIH — BENVKWX ([0 2 M 3aBAOBXKW)
Kinb4acTux yepsis (puc. 33.6). PudTii MewkaloTb Ha OHI OKeaHy, Ae TUCK Boan
B COTHI pasiB Ginblunii 3a aTMOCHEPHNIA. BOHW XUBYTL Y BANHAKOBUX TPyOKaXx,
3 SK1X BMCOBYIOTb CBOI Wynanbusa. TpasHoi cuctemu B pudTin HeMae, ane €
NOPOXHWHA, Yy AKIA MewkawTb 6akTepii. KpoBoHocHa cuctema pudTin npu-
HOCUTbL BGakTepisM CNoAyKK CIPpKWU, KMCEHb | BYrNeKucnuni ras, ski HeooxigHi
ANS iIXHLOrO XuBAEHHA. PudTii X1MByTb 3@ paxyHOK CBOiX eHO0CMMOBIoHTIB.
Jeski 3 nonibHKx YepBiB MalOTh AYXEe BENWUKY TPUBANICTb XUTTSA, WO CArae
250 pokis. Mopy4 i3 pudTiamm po3euBacTbCA Uina dayHa (CykynHiCTe BMAIB),
[0 SKOi Hanexartb pubu, kpabu Ta ABOCTYNKOBI MOIOCKU.

§ 34. Cucremu TpasieHHsi

® 1. Lo Take TpaBneHHa? [xy nejaoctatHbo 3100yTH, 1i Tpeba e ie-

perpasuth. Tpassenus GeanocepeaHbo MOB A3aHE i3 JKUBACHHAM Ta € HOro
nacaizkoM. Bono BiaOyBaeTbcs B mpaenii cucmemi, 110 3'siBuacs Bxe
B JIBOLIAPOBUX TBAPUH. ¥ mpolueci eBo/IoLil B il cHCTeMi PO3BHBAIOTHCSI
CKIAIHO OOYI0BaHI mpasHui mpaxm i mpasui 3a103u.

OCHOBOIO TPaBAEHHS € POZLICIVICHHs CKIQJIHHX PEYoBHH 70 Oi/biu
npoctux. Bupisusiiors asi (popmu Tpasaenns. [lepiua, koiu TBapuna Bui-
€ B KMIIKIBHUK TPaBHi COKM, SIKi poskJaaiors ixy. Ille — nopoxcnunne
mpaenenns. [Ipyra, Ko KAiTHHH eMiTei0 TPAaBHOT CHCTEMH MOKYTh 110~
FAMHATH YaCcTOYKH Tki. Y TakoMmy pasi nepepobJeHHs MOKHBHUX PEUOBUH
BiaOyBacThes Beepenni kiaiTin. Le — enympiunvoxaimunne mpagienns.

B 2. 3amkHeHa TpaBHa cuctema. CaMa Ha3Ba «KHUIIKOBOMIOPOKHHUH-
Hi» BKa3y€ Ha Te, IO TPaBHA CHUCTEMa 3aiiMa€ OCHOBHE MicClIe B iIXHBOMY TiJTi
(puc. 34.1). 3rapaiite riapy 3 yaBHOro craBka (dus. gpopsay 1). Xapuosi
YAaCTOUKH, 110 3aXOIIOIOTHCS LY NAAbISMHI, MOMIIAITCS Yepes pomoeuil
omeip (PoT) V KumK08y nopoxchuny. By Tpininiii map Tija € BUCTHIKOIO
TPaBHOI MOPOKHUHU. 3a/103UCTI KTITHHH BUAL/ISIOTH TPaBHi COKM, TMiJL €0
AKUX BiI0YBacThCA MOPOKHNHHE TpaBieHns (puc. 6.3, ¢. 26). Buypinno-
KTITHHHE TPABJICHHS [IPOXOANTD Y TPABHO-MYCKYJ1bHMX Kaitnnax. Henepe-
TPABJICHI YACTKH BUKHIAIOTHCS 4EPE3 POTOBUI OTBIp.

[T10cKi YepBH TAKOXK MAIOTh TPABHY CHCTEMY 3AMKHEHOro Tuiy. | mo-
FANHAHHSA TKi, | BUKMIaHHA HENepPeTPABJICHUX PEIITOK Bi0YBAECThCA Yepes
porosuii otsip. [lnanapisi 3 yABHOTO CTaBKa MOTTTMHAE 310014, BUBEPTAIOYH
rA0TKY. [T Knieuynnk Mac kumeHenoaibHi BUPOCTH, 3aBAAKH AKUM T10KNB-
Hi PEYOBHHH MOJKYTb HA/IXOIMTH /10 BCiX OpraHiB i TKAHMH HaBiTh 3a BICYT-
HOCTi TpaHCITOPTHOT cucTeMu. Y 1N sKiB Tpasia cucTeMa 3HHKae (puc. 9.4,
c. 38). Bonu norimHaoTh 10KHBHI
PEYOBHHM ITOBEPXHEIO Tija, OCKi/Ib-
KM MeINKaiOTh Y HalliBileperpas.ie-
Hii ki Xazgina.

B 3. HackpisHaTpaBHacucTema
OeaxpeberHmx. Y Oisibin ekosnoriy-
HO TIPOCYHYTHX TBapUH 3'ABJACTHCSH
aHaabHuil omeip, i TpaBHa cHCTEMa
cTa€ HacKpisHow (puc. 34.2). lle nae
MOKIUBICTH IPUCTOCYBATH KOKHY Jli- a
JAHKY TPABHOT TPYOKH 10 BUKOHAHHS Pitc. 34, 1, BamKHeni TpanHl cCTeNM riapw

XpebeTHUX TPaBHUIl TPAKT NOLiAsA- (Tvin Mnocki yepsu, 6)

Kunmkosa |
NMOPOKHIHA 6
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I0Th Ha [1€PEIHIO, CEPETHIO Ta 3a/(HIO
KHIIKY. Desnocepennbo Tpabiiens
BiIOYBAETHCSI B CEPEHiN KU, /10
AKOI BIIKPUBAIOTBCS [POTOKH TPaB-
HHUX 3a7103.

Jlesiki koMaxu Ta pakonogioHi
[Teyitka MOXKYTh NOJpiOHIOBATH DKy 3a Me-
KaMH POTOBOI MOPOKHUHU 3aBJlsl-
KM CKJIaHO 1100y/10BaHUM POTOBUM
opraHaM (puc. 13.3), ax 1ie poOUTb
Goromoa (puc. 34.3). A nasyxono-
Ni0OHI MepeTpaBioioTh 1KY 4acTKO*
BO 1032 MEXKaMH TPaBHOI CHCTEMM.
¢ BoHH BNOPCKYIOTh Y KE€PTBY XeJi-
Puc. 34.2. HackpisHi TpaBHi cuctemm lepamMu CBOI TPaBHI COKM, a HOTIM

ackapuau (Tun Kpyrni yepsu, a); aouio- BHCMOKTYIOTh HarliBnepeTpaBJ]elmﬁ
soro yeps'aka (tun Kinedacriuepsu, 6);  paficT (puc. 34.4).

canauan.up; "g" Xopaosi, niarun OcobanBicTI0O YepPeBOHOTHX MO-
peam. ol JIIOCKIB € HasiBHICTL oOpraHa Juist
noapiGuenus ixi — reprku (puc. 15.3, ¢. 60). AHanbHUIA OTBIP Y HUX Bijl-
KpPHBAETbCH B MAHTIMHY HOPOZKHAHY.
B 4. TpasHi cuctemm xpebeTHux. XpedeTHi MAIOTh HACKPI3HY TPaBHY CHC-
TeMY, 1110 TOYHHAETHCS POTOM i 3aKiHYYETLCS aHAJIBHIM OTBOPOM (puc. 34.2).

Y poTosiii HOPOKHUHI € CIMHHI 3a7103H, CEKpeT AKUX Yy OibinocTi npes-
CTaBHMKIB HE MICTHTh TPaBHUX pepMeHTiB. ¥ 1pecTaBHUKIB OaraTboX rpyn
3'ABASIOTHCS 3YOH, 1110 CAYTYIOTH AUIsl yTPUMaHHS 310014, a B CCaBIIiB, KPiM
TOr'O, e i JJ1s1 nepexoByBanHs (puc. 28.2, 28.3, ¢. 111). PoToBy 10poKHU-
HY B CCaBIliB 0OMEKYIOTH IIOKH i ry0OH, 10 € IPHCTOCYBAHHAMH /10 CMOK-
TanHA MOJIOKa Marepi (puc. 34.5). lani iine enromxa, sika B pub nponnsana
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Puc. 34.3. Boromon, Lo Puc. 34.4. Nasyku xvuenateca  Puc. 34.5. Bes m'akux
NOAPIGHIOE TKAHUHU CBOET  HaNiBNEpPeTpPaBNeHMMM TKaHK- ry6 i Wik auTKuH4aTa

ccaBuiB He 3amornu 6
CMOKTaTh MOAOKO

3006u4i 3aBASKNA FPU3YHOMY
pPOTOBOMY anapary

HamK CBOIX XepTa

§ 34. Cucremu Tpasienus

3a0poBuMH tiiMHaMu. [JoTKa Tepe- a—— PyGeur  Crpasoxia
XO/JUTb y CTPABOXIi/l, a TOH — YV WAYHOK. :
[L1yHKOBI 3271031 BUALASAIOTH (hepMeH-
TH H COJISIHY KUCA0TY. TYT NOYHHAETH-
€51 NOPOXKHUHHE TPaBIEeHHS.

Y § 33 Bu Bke AizHanMCst PO CKIaj-
HMI LULYHOK SKYHHHX ccaBliB (puc. 33.4).
Bin cxnagaerbess 3 HOTHPLOX Kamep
(puc. 34.6). Y nepmmmx Tppox — TpaB- |
HUX 32103 Hemae. [{o pyOus norpanise
HEAOCTAaTHBO NMoApiOHeHa ixa. Ii TBapu-
Ha BiPHIYE, MOBTOPHO TEPEKOBYE Ta
3MOYYE CJAMHOIO. Y CiTII Ta KHMAKLI Bi-
OyBaeThCS NOAAAbIIE TOAPIOHEHHST 1Ki 3aBASAKH KOPCTKHM CTiHKaM. Y 1Mx
BiUti1aX eHlocHMOIOTHYHI OpratisMu po3iievIioioTh POCAHHHY 1Ky, Des-
OCEPEAHLO TPABACHHS NOYUHAETHCA B KUCJIOMY Cepe/IOBUIIL CHYYTA.

3i HUIyHKa TKa NOTPArIfe B TOHKUI KMITKIBHUK, KY/IH BIIAJAI0Th IIPOTO-
KM TPaBHHUX 327103 (1MeYiHKM Ta NiANyHKOBOI 3a1031). KpiMm nmoposkHuHHO-
ro Ta BHYTPILIHBOKJIITHHHOTO TPABJIEHHS, TYT BilOYBACTHCS BCMOKTY BaHHS
MOXKUBHUX pevoBuH. Ha Mexi TOHKOro if ToBCTOro Biji/liB KMILKIBHHUKA
MICTHUTBCS CJIila KUIIKA, AKa Bigirpac BaMJINBY pojib Y NeperpaBieHHi
pocauHHOl TKi B HaraThox ccaBuiB (Hanpukiaz, vy saituenoaionux). Tyr
CIBOPIOIOTBCH YMOBM LA KUTTA €HJA0CHMOIOTHYHUX OJIHOKITITHHHMX, SIKi
PO3NLEILTIOITHL PEYOBHHMU, HIO BAXKKO 3aCBOIOIOTHCSL.

Y ToBCTOMY KHMIIKIBHHKY BiIOYBAa€ThCSI OCTATOYHE BCMOKTYBaHHS 110~
KUBHUX PEYOBHH 1 BOAM. Y 6araTboX NapHONAJIMX CCaBIiB — 1€ Miclie
PO3BUTKY eHaocuMbionTiB. Tak, OCHOBHUM JUKEPEIOM JICAKNX BiTaMiHIB v
JIOJMHH € eHJ0CHMOIOHTH TOBCTOT KMIIKH.

ToBeTHil KMILIKIBHUK 3aKiHYYETHCH aHAJIBHHM OTBOPOM. Y XPSAINOBHX
pub, amdibiil, penTumiil, nTaxis i giileKIAAHUX CCaBIUiB aHANBLHUIT OTBIp
BI/IKPUBAETLCS B KJA0AKY — PO3ILHPEHY KiHUEBY YaCTHHY 3a/{HbOT KMIIIKH,
KY/IM TAKOXK BIa/Jal0Th MPOTOKH BH/AIJIBHOI Ta CTATEBOI CUCTEM.

Knauxka

Puc. 34.6. bynosa TpagHOi CUCTEMM
XYAHUX NApHOManux

B TpasHa cucTtema Moxe ByTH 3aMKHEHOIO Ta HACKPI3HOI0. TpaBNeHHS BKIIOHAE
NOPOXHWHHE Ta BHYTPIWHLOKNITUHHE po3LwwenneHHs. [na noapibHeHHs ixXi
B Pi3HWX OpraHi3amiB yTBOPIOIOTLCA CneuianbHi opraHu (TepTka, 3ybu Touo).
Y GinblWOCTi opradiaMie nepeTpasneHHA NOYNHAETLCA B WAYHKY. [Jani
pPO3LWenneHHsa NPoxXoauTh Nig A€l TPABHWX COKIB, AKi YTBOPIOIOTLCA B TPABHMUX
3anosax.

I 3amkHeHa Ta Hackpi3Ha TPaBHI CUCTEMU, MOPOXHUHHE K BHYTPILUHLOKNITUHHE
TPaBAEHHS.

g,



Tema 2. llpouecu KUTTEAIAABHOCTI TBAPHH

=

[l 1. MNopisHaTe NOPOXHUHHE TA BHYTPILUHLOKNITUHHE TPABNEHHS.
2. Yomy nnaHapisi Mae poaranyxeHy TpasHy cucTemy?
3. HassiTb OpraHu TpaBHOi CUCTEMU, A8 MOXYTb MELLKATU eHA0CUMBIOHTH.
4*. Cknagitb NnaH noaloBaHHs Ta XMBEHHS nasyka. Homy nasyk, akuil yninmas
XEPTBY, NOYUHAE Xap4yBaTUCS Yepes AKUINCL Yac?

B 5. Hasiwo nTaxy KOBTAaKTbh KamiHLi? Bu Mornn Gauutu, sk nta-
X1 36UpaloTh | KOBTAIOTL KaMiHUi. Hasgiuto ue im noTpibHo? MNTaxm He MalTb
oprasis, 3a AONOMOrOIO SKUX BOHI MO 6 NOAPIGHIOBATM DXY. IXHill LWAYHOK
CKNaaaeTLCa 3 ABOX Biaginis. Y nepwomy TpasHi coku He BUPOBNSTLESA, a
CTIHKM Mal0Tb XOPCTKI NOKpUBW. MNpu CKOPOYEHHI M'A3iB iXa TpeTbCH 00 CTIHKN
" NOAPIBHIETLCS. A KaMiHLi NOKPALLYIOTh iT NepeTUpPaHHS.

B 6. HahpockoHaniwa TpasHa cucrema. 3mii npucTocysanvcs
XUBUTUCH 300014410, WO NEPeBULLYE iX caMUX 3a NONepeyHrM PO3Mipom
(puc. 34.7). POT umx nnasyHiB PO3KPUBAETLCA HAA3BUYANHO LUKMPOKO, 8 HWXKHI
wenenu po3xooaTsca B GOKKM 3aBOsKW NPyXHUM 3B'a3kam. Pebpa poacysa-
I0TLCA Ta NPONYCcKaioTk Benuky 30014, TkaHUHKU TPABHOI CUCTEMM A WwiKipa
po3TaryloTecs. KOBTaHHS BENMKOT XepTBU MOXe TpuBaTu roguHamu. Mg vac
Uboro 3mii 3partHi amxartu. TpaBHi COKM 3MiA HAA3BUYAMHO CUNLHI, 3aBAAKU
LLOMY NEPETPABNIOITLCA HABITh BENUKI KicTKU. LLLo6 TpasnexHs 6yno ycni-
HUM, 3Mmia mae nepebysaTu B Tenni.

IcHYIOTb APIBHI 3MIi, LLO XUBAATLCA NTALWMHNMK Aaruamu(puc. 54.8). LLka-
panyny po3pi3alTs BUPOCTH XpebuiB, WO YTBOPKOKTE AELLO Ha 3PA30K MUK
B cTpasoxogi. Micna uboro amist BiApUrye nycry wkapanyny i nepeTpasnioe
PIOKUIA BMICT SALS.

CKnagHe 3asaaHHsa ana iepornipoBoro
nitoHa a3 Adpukw. Micnsa uboro siH neage
Moxe nepecysarvcs!

Puc. 34.8. He4Ha 3MiA KOBTaE Kypade
AlUe ( 3/1iBa HanNpPaeo Ta 38epxy BHMN3)

e

; § 35. I'azoobMmin

® 1. Hagiwo notpibeH razoobmin? Bu Bxke snaecre, mo OiabmicTs
TBAPUH HAJICXKHTD /10 aepodiB (puc. 31.2, c. 124). [las iXuboi KMTTENISAb-
HocTi norpiden kucenb, BiH BUKOPHCTOBYETHCS TPH BUBILJIBHEHHI eHep-
rii opraHiyHMX pevyoBUH, AKI PO3KJIAAAIOTLCH JI0 HEOPraHiuHuX, 30KpeMa
no Byraekucioro razy. Otxke, Ginbimocti TBapuH Tpeba TpaHCTOPTYBATH
KHMCEHb i3 CePe/LOBMIILA /IO KJIITHH TiJla, 4 BYIJIEKUCJIUIA ra3 — Biji KJIiTHH Tija
HA30BHI.

B 2. Yum ra3ooOmiH BiapisHaeETbCH Bia anxanHa? Ha nepumii no-
IS, 1 IBA TIOHATTSA € NMOAIOHMME, OJIHAK 1TOTPIOHO HaBUMUTHCS IX PO3Pi3-
uati. I'azeoomin — 11e 0O6MiH Tila TBAPHHE KHCHEM 1 BYTVICKHC/IHM ra3oM
i3 naskonnmnim cepenosuiem. Juxanns — e Gioximivnuii mporec, mo
BiAOYBAECTHCS B KJITHHAX, TOYHilLIE, Y MITOXOH/APisX (opranenax KJIiTHH;
puc. 3.3, ¢.14). JIluxanua — 1e nepeTBOPEHHs CKJIIHUX OPraHiuHUX MOJIe-
KYJI 1111 €10 KUCHIO Ha BOJLY il BYIJIEKHCJIMIT Ta3 i3 BHAIIEHHAM 3HaYHOI
KisibKocTi eHeprii. [1s1 eHepris HAKONMHYYETHCS B ClIeliaIbHUX MOJICKYJ1aX.

Ha kab, ysiBJenus 1mpo razooOMin i IMXaHHA 3HAYHOIO MipoIo nepe-
mayTtani. Hanpukaaz, cucremy, dyHkuieio sKoi € razoo0min, Ha3MBaioTh
AMXabHOIO. Y nobyTi MXaHHusIM Ha3UBAIOTh i ra3000MiH, i nepeMimieHHs
MOBITPA MOBITPOHOCHUMH HUISIXaMHU JIMXAJIbHOT CHCTEMH, | HABITL PYXH TBA-
pHH, W0 3a0e311e4yioTh razooOMin. AJe MH BKHBATHMEMO I11i CJIOBA caMe
y BKazaHux BUIE 3HAYEHHAX.

® 3. Na3000MiH BOAHUX TBApPMUH. VY He-
BCJIMKMX 3a PO3MipOM TBapHH, AK-OT TJIaHa-
pist M Tiapa 3 YSABHOIO CTaBKA, 2a3000Min
3iiicHioeTses yepes NoKpUBH. AKIio TBapH-
Ha ApiOHa, TO Take nepemilens ra3in Moxe
nosHicTio 3abesneynTy BCi 1i norpebu: Ku-
CeHb HAJXOJMTHME /10 Tifa, a BYIVIEKUCANH —
ra3z — BHUXO/IUTHME Ha30BHI.

Yomy nid uac zazoobminy 2asu nepe- *
xodame myou, xyou nompiono opzaniamy?
Hepes NpoHUMKHY /18 HUX 1EPEINOHY I'asu
Iepexo/isiTh 3BiATH, ie iX Oinbie, TV, /1€ X o Kycenn
Mmenuie (puc. 35.1). * Byraexucamit

JIoisi BeIMKMX TBAapHH razoo0MiHy uepe3  ras
HOBEPXHIO Tijla 3aMalo, i B HUX 3'ABAACTHCA
crienia/ibHa cHcTeMa ra3oo0Miny. Y BOASHHX
TBapuH — 11¢ 3s0pa (puc. 35.2, ¢. 140) — pos-
poCTaHHs MOKPUBIB, ¥ AKHX A00pe PO3BHHEHA

Aptrepia-
JIbHA
KpoB

[osiTps

Puc. 35.1. Cxema rasaoobminy

B NEreHsx ccasuiB. 3BepHiTh

yBary: ra3u nepexonaTs Tyau,
Ae ixX BIAHOCHO MeHLWe.




Tema 2. TIpouecH KATTCAIRABHOCT TBAPHH

Puc. 35.2. 3abpa 1yepenawoi n'askn (a); xsoctatol amgitii npores (G), 1 0nu3H0puBLI U
Monocka (8); nyronoeka (r) ta pubwn (r)

TpaHcnopTHa cucteMa. [a3000Min BiZOyBaeThCSA MiZK HABKOJIMILIHIM cepe1o-
BHUILEM i TPAHCIIOPTHOIO PEYOBUHOIO (HANPUKJIAL, KPoB'10). 3a6pa € i B jies-
KHX A0pocaux amdibiii, 1o MoBTOPHO MOBEPHYIHCH 10 KUTTS Y BO/I.

® 4. N3000MiH HazeMHUX TBapuUH. Yu icuyromo nazemni meapu-
HU, wo Juxarwomb 3aopamu? Tak, ane IXHE KUTTS 0OMEKEHE BOJOTUM
cepesiosuiem. Mokpuui (dus. maba. 11.1, c. 46) MemkaoTh y BOJOTHX CXO-
BaHKaXx, a MaJIbMOBMIT Kpaii (TponiyHuii pak-
CaMiTHHK), 10 AUXA€ 30pamMu Ha CyXO/01i,
AKTUBHUH NepeBaKHo BHOYI.

Y Ginbuiocti HazeMHUX TBapUH BUHHKa-
I0Th CleLiali30BaHi Oprany razo00Miny 3 1o-
BiTPsAM. Y HUX ra3000Min TakoxkK BiAOyBaeTHCS
yepes sosiory nosepxtio. Came Tomy 1i opra-
HI MAIOTh BUTJIA/L KAMEp Y¥ XO/LiB, 1€ MiATpH-
MVETBCS BUCOKA BoJoricTs. Jlo HUX Hajexarthb
JIEre€Hi Ta Tpaxel.

Jezeni MoKy Th MaTH Pi3HEe HOXOUKCHHS B
pisHuX rpyn (puc. 35.3,35.4). Bouu 3azsuuali
MaloTh BHIJISA/L OJIHIET YH JIEKIJIBKOX KOMipOK,
JI0 AKUX BE/LyTh OTBOPH al0 JOCUTb CKJIaTHO
no0y/10BaHi MOBITPOHOCHI WAXH. Y yepeBo-
HOTHX MOJIIOCKIB JIereHs Mac BUIVISAA Miliey-
Ka, [0 BiIKPMBAETHCS HA30BHI OTBOPOM Yy
BepXHiit yacTuHi Tina 6ins yers yepenamku
(puc. 35.3). ¥ maBykonoaibnux y cepeauti
Jierei 4acTo € KHIKKonoAibHi BupocTH, 1o
30I/BIIYIOTH OBEPXHIO ra3000Miny (puc. 35.4).

[lapui sereni xpeGeTHUX YTBOPIOIOTBCA SK
BUITMHAHHSA TepeAboi 4acTUHKM CTPABOXOY.
Boru 3'asuimcs e B pud sk oprad razoodminy

Puc. 35.3. Y uporo cavmaka
nobpe BUAHO OTBIp nerexi

Pyx Tpan-
CIOPTHOI
pianHn

Puc. 35.4. Nereni naeyka
HAaraayloTh KHVKKY 3 Baratbma
CTOpPIHKaMu
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§ 35. I'azooOmin

Amcpibis Penmunisn

Ccaseup
Bpouxiona

Bpouxu
AnbBeOIH
Puc. 85.5. YcknagHeHns 6ynoBu nerexs y pagi sig amdibiii 0o ccasuis

3 MOBITPAM 13 BOJIM Ta CTa/IM B TMPUTO/Li T Hac Tpaxes
3acesienns cyxojoay. B amibiit, aust sikux se-
JIMKe 3HAYEHHS Ma€ ra3000MiH 4epes mIKipy,
JlereHi mpocTi 3a ¢Bo€o OY0BOIO (puc. 35.5).

Y uoBHiCTIO HazeMHHX XpeDETHHX JiH-
XajlbHa CcHUCTeMa VCKIaAHIOEThes. Bununka-
I0Th CKJIAJIHI MOBITPOHOCHI HIIAXH, V SKHX
MOBITPSI OXOJO/UKYETbCsE abo HarpiBacThes
Ta 3BOJIOKYETBCH. YCKAQIHIOETBCS H BHY-
TpitrHs Oy/10Ba JereHis. Y Jerenax pentuiii
3'ABJSIIOTBHCS 1IEPErOPO/IKH, 10 30i1bIIYIOThH
MOBEPXHIO ra300OMiHy. Y Jerensix ccasilis
YTBOPIOEThCS Oe37114 KOMipOK — anbeeodt.

Edexrusnicts  razoobminy B Jierensx
NTaxiB IIBUILKJIACS IHAKIIE, HiK Yy CcCcaBIliB.
3aB/SIKH HasIBHOCTI CUCTEMU TIOBITPAHUX Mi-
XypiB nraxu 3abesneuyiors Ge3nepepsHHii 0-
TiK CBIZKOTO TOBITPsA Yepes Jereni (puc. 35.6).

OcobauBUMK € OpraHu rasoo0MiHy KO-
Max — mpaxei. Bouu Maioth BUIIsL TPyOO-
YOK, 1110 PO3rajiyKyloTbesi B Tiai. Tpaxesmu
KHCeHb Ha/IXOUTh /10 BCiX opraniB 1 TKaHWH.
Tpaxei BiAKpMBAIOTLCH IIAPHUMH OTBOpPaMH
Ha CerMeHTax Tija komaxu (puc. 35.7).

Jlereni

[MosiTpsawi
MiXypH

Puc. 35.6. Cucrema
razoobmiHy nraxis

Puc. 35.7. Cxema bynosu
Tpaxen y kKomax

B OuxansHa cuctema 3'aBnseTbes ans ra3oobmiHy y Benukux TeapuH. Y api6-
HUX TBAPWUH ra3oobMiH 34INCHIDETBCA KPidb NOKPUMBK. Y BOOHWMX OpraHiamis
auxanbHa cuctema — ue 3abpa piaHoi Oyaosm Ta NOXOLKEHHS. Y HA3eMHUX
TBapWH BUHWUKAIOTL nerexi abo Tpaxei.




Tema 2. llpouecH skuTTEAIAALHOCT] TBAPHH

U [a3006MiH; auxaHHs; 396pa; NereHi; anbBeonu; Tpaxei.

Bl 1. SksvBBaxaerte, HOMy ereHs MOMIOCKIB Ma€ GinbLu NPOCTy ByaoBY, HIX Y

nasykis?

2. ToACHITL, YOMY 3 BUXOAOM Ha CyXoAin y xpebeTHnx TBapuH 3abpa nepeTso-
PUAUCH HA NEreHi.

3. Yomy s amdibilt Hemae NOBITPOHOCHUX LUMSXIB, & B PeNTUIA, NTaxis i ccasuie
BOHU n0BpPE PO3BUHEHI?

4*. PoarnsHeTe CXxemy NoaBiHOro avuxaxHs nraxis(puc. 35.6, 35.8). CnpoOyii-
TC MOACIHWTK, HOMY B NICTCIIAX NTaxin NOCTIHIN 10 G 11aCKICIIC KMCIHICM NOBITPA.

® 5. MNoagiiHe AMXaHHA NTaxiB. HainpockoHanilwy cucTeMy rasoobmiHy

maloTb nTaxu (puc. 35.6, 35.8). IxHi nereHi BiAHOCHO HEBENWKI i1 HE PO3TAry-
10TbCA. 3aTe BOHW NOB'A3aHi 6poHXamMi i3 CUCTEMOHD NOBITPAHNX MiXypiB (Tpu
nepeaHix i YoTupw 3agHix), Wo 34aTHi 3MiHOBAaTK CBil 00’em. MNig vyac sBaouxy
MiXypW HANOBHIOIOTLCA, MPUHOMY B NEPELAHI MiXypu NOBITPA NPOXOAUTL Yepes
nerexi, a B 3aAHi — HaaxoauTb Hanpamy. Mig 4ac BManxy CBiXE nosiTps i3
3aiHiX MiXypiB NPOXOAUTL Yepes NereHi, a 3 nepeaHix — BUXOAUTbL HA30BHI,
Tob6T0 AK Ha BAWXY, TaK i HA BUAMXY Yepes nereHi NpoxoaunTb NOTIK CBIXKOro no-
BiTpA. EDekTUBHICTL 0OMIHY rasis y NereHax NTaxis € BULLIOK, HiX Y Byab-akoi
iHLIOI rpynu TBapuH.

® 6. 3miHa cnocoby ra3oo0MiHy NPOTArom XUTTHA. Bn Bxe
3HaeTe, Wo B Nyronoekis rasoobmid 3abeaneuyioTs 3a6pa, a B 4OPOCAUX
6eaxsocTux ampibin — neredi. Lle He eanHuii npuknaa. JlndmHkm 6abok,
OAHOAEHOK | AeAKUX IHLLIMX KOMaX, WO PO3BMBAKOTLCSA Y BOAI, MAOTh TPaxenHi
36pa. e ToHki nucTonodibHi BMPOCTK Tina, Kyau 3axoanTh Tpaxel, aki He
BiAKPMBAIDTLCA OTBOPOM Ha30BHI (puc. 35.9). M3006MiH BiAOYBaETLCS KPi3b
iX CTIHKY.

3miHa opraHa ra3oobmidy Moxe BiabysaTncs i B gopocnnx 0cobuH. Hanpu-
knag, bonoTHi Yyepenaxu (gus. 1abn. 24. 1, c. 95) 3a HopManbHUX YMOB ANXAI0Tb
nerenamu. Iin Yac 3umisni y Boai ra3oo6MiH y H1x 8iabyBaeTbCH Hepes CNU30Bi
060N0HKN POTOBOI NOPOXHWHM i KNOAKK.

[Tepeani nopitpani  [losiTps
MIXypH
3anni
OBITPAHI
MIXypH

Puc. 35.9. BupocTu Ha KiHUj Yepesus
nuunHkm 6abkn — TpaxenHi 3abpa

Puc. 35.8. Cxema nogsiitHoro
AUxXaHHsa nraxis

S

§ 36. Bustinennis, 10ro 3HaseH st LISt OPratisMy TBapHH

® 1. fiki peyoBuHU HeobBXiaHO BUAINATK 3 opraniamy? [lij yac mera-
Oozizmy (0OMiHY PeYOBHH) YTBOPIOIOTHCS PEUOBHHH, HAKOIIHYEHHS AKUX MOKe
3AUIKOANTH OpranizmMy. BoHu BUAISIIOTHCS HA30BHI 3aBASKN 8udibHil cucme-
Mi. [ cuerema € HaCTLILKM BaKIHBOIO, 1110 3'ABASAETHCS B OPraHiaMiB panime 3a
TPAHCTIOPTHY, a B OLTBII CKAAIHKX TBApHH (XpeOeTHI) € TICHO 3 HEIO 0B 43aHOI0.

Y nporteci posiajy CKJIaTHUX MOJEKYJ VTBOPIOIOTHCS yKe TOKCHYHI
CIOJIYKH, o MicTsTh HiTporen. Trapunn, 115 AKUX He 1yiKe BaXKIHBO €KO-
HOMHMTH BOJY, BHAIJISAIOTH X Y PO3YMHEHOMY BUTTISA/ (amiak, ce4oBHHa).
Ti , AKi KMBYTh Y NOCYIITMBUX YMOBAX, BUAVISIIOTH iX V BUTJIAAI KpHCTa-
aiB (ceyoBa KMCAOTA). Y APIOHMX BOAHMX TBAPHH BHLIEHHS TOKCHYHUX
PeYOBHH MOXe 3/iiicHioBaTHCs Ge3110CepeHbO Yepe3 MOKPHBH. Y BEJIHKUX
TBAPHH — MCUIKAHILB BOAOHM — 1leii Mpoilec 4acTKOBO BifOyBa€eThCs uepes
opraiu razoobminy — 3sa6pa (puc. 35.2, c. 140).

B 2. CneuianizoBaHi opraHu supaineHHa 6eaxpebertHnx. [lopis-
HIOIOYH PI3HUX MPEJCTABHUKIB CYYaCHHX IPyll, MOKHA BUOKPEMHTH eTarnu
B/IOCKOHAJIEHHA BUIIJIBHOT CUCTEMH, SIKI MIEBHOKO MipOI0 BiZINOBIlal0Th eTa-
nam ix esosiowtii. Pisui rpynu TBapui HesanekHO 0jHa Bij OAHOI IPOXO1H-
M Yepe3 OJIHAaKOBi eTaru Oy0BH iX BHILJIBHOI CHCTEMM.

Y niocknx yepsiB i gesikux iHnmx rpyn 6e3xpebeTHHX BULIbHA CHCTeMa
npeacTasiena npomonedpudiamu (puc. 36.1). Le cuctema posranykeHux
KaHaJIbIliB, Ha KiHIAX SKMX MicTsITbCs 0coOnBi MepexTausi kaitnan. Came
BOHM BiA(IILTPOBYIOTH MPOAYKTH OOMIHY.
Y KOKHOI MepexXTIHBOI KJIITHHH B IIOPOKHH-
HY KaHa/IbLisi CHPSIMOBaHA OfiHa abo ieKiTbKa
BilOK. 3aB/4KM PyxXy IIHX BIHOK pijinHa, siKy
BiADiALTPYBAIH MEPEXTINBI K/IITHHH, pyXa-
€ThCst 10 BHALIBHOTO oTBOpY. Ila peyosuna
micTHTh Garato noTpiOHMX opraHiamy crio-
ayk. ToMy, KoM BOHA TMPOXOJIUTH KaHajb-
IIAMH, KPi3b iX CTIHKM NOIJIMHAITBCA Ha3ajx A \ v
notpibui cnoayku. He notpiGui opranizmosi
PEYOBUHH, 4 TAKOXK HAUIMIIKH BOIAW BUBO-
JSATBCSL Yepe3 BHJIIJIBHI OTBOPH B 30BHilUHE
cepeoBHIILe.

Y GiabmocTi KiZb4acTHX uepBiB opraHa-
MU BHJIIJIEHHS € Memane@puoii (puc. 36.2).
[le nacTynuuit eran yaIoCKOHaIeHHS BUb-
HOT CHCTeMH, BUO3MiHa nporoHedpuaiis.
MeTanedpuuii — napsi oprauu, Ha KiHISX

Mepexrauga

Kananeii K THHA

Puc. 36.1. NpotoHedpuaii
M/I0CKUX YepBiB




Tema 2. TTponecu KUTTEAIATBHOCTI TBAPHH

KaHaJIBIIB AKMX MiCTAThCS MepexTauBi ailiku. Jlilika BizKpuBa€eThes B 110-
POKHHHY OJIHOTO CETMEHTA, a Ti BUBIIHMIT OTBIP 3HaXO/IMTHCHA Ha MOBEPXHi

CVCIZIHBOIO CErMEHTA.

Kposonocui
CY/UHH

7
Jlitiku Buuinbui orBopu

Puc. 36.2. MeTtanedpwvaii
Kine4acTux Yepeis

Mimeuok

Puc. 36.3. AHTeHaneHi 3an03un
Pi4KOBOrO paka

Manwniriesi cyaunu

Puc. 36.4. Manbniriesi cyamHu
KoMaxu

Opranuy BUALJICHHS MOJIOCKIB i JIEAKHX
YWICHHCTOHOTHX € TOXiZAHMMHM Bij Meramed-
puaiiB. Y MOJMIOCKIB TpyOHacTi CTPYKTYpH
UeAOMOO0YKmMu TOCAHYIOTH TOPOKHUHY Tija
i3 soBuimmiM cepeposuiieM. Ilenromoayk-
TH BUBO/STH PEUYOBHHH 3 HABKOJIOCEPIEBO]
CYMKH B MaHTiifiHy IOPOKHHUHY.

Oprany BUAIJIEHHSI PAaKONOAIOHHMX — 1€
anmenaavti, abo 3eaeni, 3ano3u (puc. 36.3),
Brjlo3Mineni nexomoaykru. Lle napui oprany,
1110 MICTATHCH B IOJIOBHOMY Bi/UILII. Ix Busin-
Hi OTBOPH, MO BijKpuBawThCs 0isisi OCHOBH
BYCHKIB, CKJIQ/IAl0THCA 3 KIHIEBOTO 3aMKHYTO-
ro Miteyka, y Skt QiasTpylioTsees MPoAYKTH
0OMiHY, i KaHAJIBIL i3 3aT03UCTHMHM CTIHKaMHM,
Y SIKOMY 3A1IICHIOETBCS 3BOPOTHE BCMOKTY BaH -
Hs NOTPIOHUX PeYOBUH. Y JIeSKUX 11aBYKOIIO-
AiOHNX motiOHi 3a 6V/I0BOIO OPraHH MiCTATHCS
B TOJIOBOIPY/ISIX.

Jls Komax, 1o npuceToCyBaAUCs 10 KUTTS
B MOCYUJIMBHX YMOBAaX Ha3eMHOTO cepe/loBH-
1113, BAKJIUBHM 3aBJaHHAM € €KOHOMIS BOJM.
[TpoaykTu BuaiACHHSA KOMAX — KPUCTAIH ce-
4yoBOi KHca0TH. Lle Maitke neposunHHa pevo-
BHHA, i 1151 1l BUBEieHHS TOTPIOHO BUTPATHTH
30BciM Mazto Boan. OcHOBHI Opranu BHJINEHH:A
komax (i IessKux naByKonoAibHux) — mManwvni-
zieei cydunu (puc. 36.4). lle — caini Bupoc-
TH Ha MEKi cepenboi i 3aanboi kuinku. Bonn
po3TalioBaHi B MOPOXKHUHI Tizla U Kpisb ix
CTiHKY 3ailicHIoETHCS (PibTpaLlisa piMHK, 10
PYXa€ThCs B TPAHCMOPTHIH cuctemi. 3BopoT-
HE BCMOKTYBaHHS BOJAM TPOXOAHUTH SIK KPi3b
CTIHKM MaJbMiri€eBUX CY/JAMH, Tak i B 3aJHii
KL, KY/H TOTPANIAIOTb MPOAYKTH 00MiHY.

® 3. Hupkn xpebetumx. Opranamu BHJIi-
nenns xpebeTHux € nupxu (puc. 36.5). Koxen
TaKHi opray — 1¢ CKyIYeHHs BHI03MIHeHHX

§ 36. Bustizienns, ioro 3na4ueHHs s oprafisMy ToapHi

LHEJOMOJIVKTIB, AKi HasupBaloTbcad ne- Hwupkosa Kancyna
¢ponamu. Kaninsipn (kpoBonocni cy- aPTePIA  Hypkopa 2
JIMHH) YTBOPIOIOTH KJIYOOUOK Y KancyJii '
Heppona. Ilpoaykrn obMminy Biadias-
TPOBYIOTBCA i3 KpoBi B Kancyay. Tak
YTBOPIOETLCSA MepBuHHa cevya. Komm
MepBUMHHA ceya NMPOXOAUTH KaHasblisi-
MM HedhpoHa, 3 Hel BCMOKTYIOTBCS BOja
it iHmi norpidni opraviamy pevyoBHHm.

)
YHacaiok 1poro rpoiecy VrBopio- - \ / _
€ThbcA BTopuHHa ceva. Yepes 30ipui  Cevosin 36ipua TpyOK.
TpyOKHM BTOPMHHA ce4a NOTpAILIAE B Puc. 36.5. 3pia HPKM CCaBUS

MOPOXHUHY HUPKH, & ITOTIM — Y CEHOBIL i OKpeMuit HepoH
(puc. 36.6). Y perrruaiii i nTaxis mpo-
JYKTOM BHIJIEHHS € Ced4oBa KHCJOTA,
4 B CCaBILiB — CeYOBUHA.

Hupku

[ BuaineHa cucTeMa npusHayeHa 4ns su-
BEEHHSA 3 OpraHiamy TBapuH NPOAYKTIB
06MiHY (Y nepLuy 4epry HITPoOreHBMiIC-
HWUX), HaAMIpPHA KiNbKICTb AKUX MOXe
6yT! WKIAAUBOIO. Y PI3HUX rpyn TBAPWH
BUHUKANM CTPYKTYPMU, LLIO BiadinsTpoBY-
Banu pe40BUHM i3 MNOPOXHWHK Tina abo
Kposi. BiadinsTpoBaHa UMK CTPYKTY-
pamu piguHa NPOXoAnTL BUBIOHUMY Ka- . Ceuosoau
HanbuaAMK, ae BinbysaeTbCs 3B0POTHE
BCMOKTYBaAHHA NOTPiIGHUX opraniamy Ceuwonmii
pe4osuH i Boau. MNicna uboro piguHa, Mixyp
WO MiCTUTL HeBaxaHi pe4oBuHW, BU-
BOAMTLCH HA30BHI,

\

CeyoBupinnuii
KaHa

W BuaginsHa cuctema; nporoHeppuaii;
mertaHeppugii; UenoMoayKTu, aHTe-
HasbHI, 260 3eneHi, 3an03u; Mansiriesi
CYAMHN, HAPKW XPebeTHNX, HEOPOHH.

Puc. 36.6. CevoBusigHa cuctema
ccasus (Ha npuknagi noguHn)

B 1. Yomy B KMLIKOBONOPOXHMHHMX HEMAE BUAINLHOT CUCTEMIN?

FIKi CUCTEMW OPraHiB TaKOX MOXYTs 6paTi ydacTs y Nnpouecax BUAineHH:?
Homy BOAHI TBAPUHU BUAINSIOTE HITPOreHBMICHI NPOAYKTU 0OMiHY Y BUrnaai
amiaky, a BinbLWiCTL HA3EMHUX — Y BUIMALI CEYOBOT KUCNOTH?

4%, NoGyayitte cxeMy CE4OBMBIAHUX LNAXIB cCaBUiB. 3p0B6iTe NPUNYLLIEHHS,
4omy BOHa BinbLw cxnagHa, Hix y 6inblocTi 6e3xpedeTHux.

o




Tema 2. [lponecu skuTTE/IAABHOCTI TBAPUH

B 4. ExoHOMIf BOAM. BuaineHHs npoaykrie 06MiHY pe4oBUH TICHO
noB’'si3aHe 3 NIATPUMaHHAM NEBHOI KiNbKOCTI BOAM B OpraHiami. Piv y Tim, Wwo
Ha BUBEOEHHSA BiAX0AiB NOTPIBHO BUTpaYaTy BoAyY. 3anexHOo Bif TOro, y AKOMy
BUMSAAI BOHM BUBOAATL HITPOreH, TBapvHn PO3NoAiNatoTeCa HA TPW rpynu.

KicTkosi pubu i1 piaHOMaHITHI BOAHI 6e3xpebeTHi MOXYTb He eKOHOMUTH
soay. Bonu BuBoaaTe HiTporeH y enrnaai amiaky, npuyoMy He nuiue i_a ceuero,
ane i yepes 3abpa. Ane aMiak y BENUKIA KiNbKOCTI CTae OTPYUHUM, | Taki op-
raHiamu MaioTb nepebysaTtv y BOAHOMY cepenosuuli, wob sinnasary Ha3oBHI
Le# NpoaykT 06MiHY pe4OBUH.

Xpsawogi pubu, amdibii, BoasHi Yepenaxu Ta nepesaxHa biNbLicTb CCasL|iB
(y TOMY 4uCni i1 NioAnHA) BUBOAATL HITPOreH y BUrMsAAI CB‘IOBHHI{I.-CG'-IOBMHE!
BiJHOCHO HELIKiANMBA Ta Nerko Po34MHAETLCA Y BOAI. TBApUHaM TiET rpynu, 4o
AKol HANEXUTb | NI0ANHA, AOBOANTLCA BUTPaYaTK BENWKY KiNbKiCTk BOAK, LWOO
BUBECTU CEYOBUHY 3 OpraHiamy.

HalekoHOMHIWe BMTPaYalTe BOAY KOMaxu, GiNblIiCTL PenTUNii, NnTaxu,
a TakoX KeHryposi utypu (puc. 36.7). BoHn nepeTsopioioTb cnonyku HitporeHy
Ha CeYOBY KUCIOTY — Maiike HEPO34YMHHY pevoBuHy. Ceya umx TBapuH — KpUC-
TaNv CeYOBOI KUCNOTKM 3 MiIHIMaNbHOIO KINbKICTIO BoAW (puc. 36.8).

B 5. HUpKMN HaKONUYEeHHS . [leski pe4yOBUHU, LLIO YTBOPKIKOTLCS ni,p, yac
06MiHY peuoBUH, HE MOXYTb BYTKM BUBEAEHI 3 OpraHiaMy Hi Yepes BUAINBHY
CUCTEMY, Hi Yyepes AONOMIXHI CUCTEMU (AnxanbHy, NOKPUBKU TOLLI,CI‘)‘ Taki peyo-
BMHW MOXYTb HAKONUYYBATMUCA B PI3HUX TKaHUHax abo opraHax, siki Ha3nBaloTL
HUpKamu HakonudeHHs. Npuknagamm ix € XUpose TiNo B KOMax, NeviHkosi
BUPOCTWN Y MOKPULL TOLLO.

[lo6pe po3BUHEHI HUPKW HAKONUYEHHA B DNIM3bKMX POAWYIB xp:eﬁe‘mnx —
NOKPUBHWUKIB (puc. 17.4, c. 69). Lli TBapnHn BeayTb CUAAYUIA cnpaﬁ_xm-rq Ta
MaloTh I0CUTL NPocTy Gyaosy. CBOK Ha3By BOHM OTPUManM 3a Wi/ibHI NOKPUBK
Tina, \Ki CkNagalTeea 3 NoaibHOT A0 uenono3n pevosuHn. Came NOKPUBK
BiirpaloTh PONb HUPOK HAKOMUYEHHS.

Puc. 36.8. Lleih asTomobine 3abpya-

HUAKW NTaxu. Ane Yomy nnsmmu — 6ini?

Tomy L0 Ue NTawuHa ceva — Kalka
3 KpUcTanie ce4oBOoi KMCNOTK.

Puc. 36.7. AMEPUKAHCBEKWIA KEHIYPO-
BUWI WYpP — CCaBelb, WO BUBOAUTH
cnonyku Hitporeny y surnsai ce4osoi
KUCNOTK, AK PENTUNIT Ta NTaxu

146 h!

§ 37. Tpancnoprha cucrema

® 1. Yomy cuctema Ha3uBaETLCA TPAHCNOPTHOW? S Kiio TBapHHa
€ IOCHTH BEIMKOIO0, 0OMIH PeUOBHH Misk ii YaCTHHAMM He MOKe BizOyBaTHCs
6€3 TPAHCTIOPTHOT CHCTEMM. Tpancnopmna cucmema — nie CVKYIHICTD 110~
POKHIH, IKHMH NIEPEMIlIlyETBCSI PIIMHA, 10 PO3HOCHTD PEYOBHHHM 110 Tiy.

Tpancropria cucTeMa Moske NEPEHOCHTH TIOKNBHI PEYOBHIN BijL TPaB-
HOT CHCTEMH, KHCCHb — Bi/l OpPraiB razoo0MiHy, ByrjeKkucauii ra3 Ta inui
NPOAYKTH 0OMiHY Bit TKaHuH, e BiAOyBae€ThCS KIITHHHE MXAHHAL, Tpan-
CHOPTHI PiZMHH (KPOB TOIO) — He TKaHWHK BHYTPIIHLOTO CEPEIOBHINA
(puc. 37.1). Born mMatorh 6arato piakoi MisKKIITHHHOT PEHOBHHN, SiKa HA3M-
BAETHCA NAA3IM010, | hopmeni earemenmu (KITHHN 3 IEBHUMU DYHKILISIMK).

Tum TBapuHaMm, sSIKi MAIOTL IPUCKOpeHnii 0OMin PEYOBMH, 2 TAKOK THM,
KOTPi MCIUKAIOTh B YMOBaX HeCTadi KUCHIO, MOKe OVTH 3aMaji0 KijibKoc-
Ti ra3iBs, MO PO3UMHSIIOTHCA B iX TPAHCTOPTHIi pinumi. V Takux TBapHH
3ABIAIOTLCS Juxanvni niemenmu (remorao6in Tomo). le pevosnnn, siki
3B'A3YIOTHCA 3 KMCHEM | ByrJieKue/iuM rasoM. JlnxaabHi mirmenty MOXKYTh
MICTHUTHCSA B IIEBHUX KJAITHHAX (SIK TeMOIOGiH MICTHTBCS B ePUTPOILATAX
xpeberHnx) abo npocTo GYTH PO3YMHEHUMH B T11a3Mi.

B 2. Konoobir y TpaHcnopTHin
cuctemi. Tpancrnoprui pianun Tra-
puH nepedyBaloTh y Ge3nepepBHO-
MY pyci, 3iHCHIOIUM CBilf K0006ir.
Pymiem wuiei piaunu, sxk npasuo,
€crneliaabHUi oprai — cepue. B oauux
TBapuH 1eil KoJ0o6ir BiadyBaeThes
aume 1no cyaunax. Taka tpamncnopr- PAc. 37.1. Cknaa tpancnopTHoi pinuki
Ha CHCTEMa HAa3UBAETHCH IAMKHEHO10. (P TRHHCTREAY Sp0R IR
B iHmmx TBapMH TpaHciopTHa pianHa
B HEBHUX MICUAX BHJAMBAECTHCH i3 Cy-
JAMH Y NOPOKHUHMU. Taka cucrema na-
3UBAETHCH HEIAMKHEHOIO.

Y Tpancnoptiii cuctemi BHOKpeM-
JUOKOTb TPH THNU cyauH (puc. 37.2).
Apmepii nepeminiaioTh TPaHCIOPTHY
pe4yoBUHY Bij cepust. Bonu maroTth 106-
pe PO3BMHECHUHN Map M'sI3iB, 10 MOXe
BUTPUMYBATH JIOCUTh BUCOKHH THCK
kposi. Haiibinbimoo cyauuoo € aop-
ma — aprepis, WO NOYHHAETHCH Bijl
cepiisi. Bewamu TpancnoprHa piamna

Cyanna

Dopmeni eiemenTH
Ilnaama

Buyrpimuiii ap Kiranan

M’sizoBuii nap




Tema 2. TIpouecu AuTTEAIAILHOCTI TBAPHIL

npsmye o cepit. Crinku Bed TOHI, a BHYTPITIHII CIIOJYYHOTKAHUHHWH
ap 4acTo Ma€ BUPOCTH-KHIIEHI, SAKi MepelKo/UKATh 3BOPOTHOMY PyXy
kpoBi. HaiiMentmumu cy/iMHamMu € kaniiapu. Y TBAPUH 13 3aMKHEHOIO Kpo-
BOHOCHOIO CHCTEMOIO BOHM TIPOXOAATH Kpi3b yci opranu ii Tkannni. Came
yepe3 HUX IPOXOIUTH OOMIH PEYOBMH MijK TPAHCIIOPTHOIO PLIKIOI0 i opra-
HOM, Y SIKOMY BOHY PO3TalllOBaHI.

® 3. Kpos i remonimpa. JYomy mu nazueaemo mpancnopmuy cuc-
memy Xpebemnux KpoGoHOCHOI0, a nodibny cucmemy bazamvox Ges-
xpebemnux (nanpuxaad, uaenucmonozux) — ui?'y xpeberrux (a TaKOK,
HAIPUKJIaJ, Ki/IbYacTHX YePBiB) TPAHCIOPTHA CHCTEMA 3aMKHECHA. I'pan-
CMOPTHA Pi/lHA [IEPEHOCHTH He TiJbKH M0KHBHI pedyoBUHM Ta IPOAYKTH
0OMiHY PEYOBHH, @ I PO3UMHEH] ra3i: KNCCHD i BYTJIEKHCJANI Ta3. §011a Mae
4epPBOHUIA KOJIP 3aBAAKH IMXaILHOMY TITMEHTY, 10 MiCTH'N: 3amizo, — re-
morobiny. Taka TpaHCIOPTHA PEYOBMHA HA3NBAETHCA KPOB10, 4 CHCTEMA,
SKOIO0 BOHA PYXACTLCA, — KPOBOHOCHOIO CUCTNEMO1O.

V uIeHHCTOHOTHX, MOJIOCKIB i jleakux iHmmx 6Ge3xpeOeTHHX Tpai-
CMOPTHA CHUCTEMA He3aMKHEHa, 1 piZinHa, 1Mo 1o Hilt pyXa€eThest, Ha3UBA€Th-
cst 2emonimporo. Y komax remoimda (3nuaiino HGesbapBHa) MEPEHOCHTH
IOJKHMBHI PEYOBMHY Ta IPOAYKTH 00MiHy. Y MOJIOCKIB 1 IesKnx UJIEHHCTO-
Horux remouima, KpiM TOro, NepeHoCnTh Tasi i MOKe MICTHTH JHXaIbHI
mirmenTi. Y Takomy pasi Bona mac 6nakuriuii abo sesennit kouip (3yMoB-
JEHMIT THM, 1O L nirMeHTH MicTaTh aTom Kynpymy).

® 4. 3aMKHEHa KPOBOHOCHa CMUCTEMa Kinb4acTux 4epsis. [3
THX TPyM, IO BH BUBYAIH, KiJIb4acTi YepBu MaiOTh Haitnpocriie noby-
JOBaHy 3aMKHEHY KPOBOHOCHY cuctemy. li OCHOBY CKJIa/@iOTh CHMHHA
it uepesna cyamumn (puc. 37.3). Ix 3'eanyloTh KiAbLEBI CYJANHH, 1O PO3-
TamoBani B kKoxHOMY cerMeHTi Tina. KinpuacTti uepBu He MaloTh Cepud,
a pyX KpoBi 3a6e31euy€eThest CKOPOUeHHAM AiJISHOK CIIMHHOT Ta KLTBUCBHX
cyann. Kpos y nux tBapun Moxke 6yti Gesbapsrojo, 3e/1eH0I0 200 HaBiTh
4epBOHOIO.

B 5. HezamkHeHa TpaHcCnopT-
Ha CMCTeMa 4JIEHUCTOHOIruX i
montockiB. IlpexcraBHuKM TUITIB
Ynenuctonori Ta Mosiocku MaioTh
He3aMKHEeHY TPaHCIOPTHY CHCTEMY,
y AKiil pyXaeTbcsa reMoimaa.

Y uneHuCTOHOTHX PyX IeMOJIM-
(hu 3abe3neuyeThCs CHMHHOIO CyAH-
Hoto. Bona nojisziena Ha JBi JAUISHKH.
Puc. 37.3. Cxema 6yaoBu KDOBOHOCHOI 3ajiHs, 110 pOo3TalIoBaHa B Yepeslli, —
CUCTEMW KiNb4acTUX YEPBIB (Ha NPUKAaal  [le «ceplisi», a NepeaHsd, o TATHETDb-

AOL4OBOTO YePB'AKa) cs1 10 TOM0BH, — aopta (puc. 37.4).

CrmnHa cyamuHa

§ 37. Tpancnoprua cucrema

«Cepigsi» yTBOPIOIOTHCS 3aB/IAKM HasiBHOCTI  Aopra
HEPETSIKOK, 110 NMONAI0TH CYAHHY Ha OKpe-
Mi cermenTi. Koxken i3 cermenTiB Mae napwi
OTBOPH 3 KJalaHaMmH, uyepe3 ski 3GaraueHa
HOXKUBHUMU pedoBHHAMH remosimda 3 no-
POKHMHH TLIAa HOTPAILIAEC B CIIMHHY CYAMHY.
Kuanauu B 0TBOpax nepeuiko/KaoTh 3B0poT-
HOMY pyxy remogiimgu. ITo aopri remonimpa
Te4e JI0 rOJIOBH, J1e BUTHBACTLCA B IIOPOKHH-
Hy tina. Ili€lo nopokHMHOI BOHA, OMHBAIOUN
OpraHu, NOBEPTAETHCA JI0 YEPEBLIS.

V MomiockiB cepiie Ma€ OIMH HIJIYHOYOK Ta
ozrie abo jiekijibka nepeacepin (puc. 37.5). Ha
BiJIMIHY BiJl WIEHUCTOHOTHX, ¥ MOJIIOCKIB Te-
MoiMa BUIMBAETHCS B IOPOKHUHM Hesno-
cepenbo Oins opraxis. Bix serenp Ta iHmmx
OpraiB /10 cepiis i BiJ cepus 10 1HX OpraHin
BOHA PYXa€ThCsl CYAMHAMH.

FosoBoHOri MOMIOCKH MaIOTh 3aMKHEHY
TPAHCIIOPTHY cHCTEMY, [OAIOHY JI0 Tpan-
CHOPTHOIL cucteMu puo.

«Cepux»

Puc. 37.4. Cxema bynosu
TPaHCNOPTHOI CUCTEMU KOMaX

N

oo Jlerens

Puc. 37.5. Cxema 6yaosum
TPaHCNOPTHOT CUCTEMW
YEPEBOHOroro MOMKCKa

B TpancnoprHa cucTema npyaHayeHa AN NepeHeceHHs PEYOBUH Y Tini AOCUTH
BENMKMX TBapuH. BoHa moxe OyTu 3aMKHEHOW abo He3aMKHeHol0. Y TpaH-
CMOPTHIA CMCTEMI BUOKPEMMIOIOTL TPU TUNW CYAMH: apTepii, BEHW i kaninspu.
TpaHcnopTHUMK pevoBUHAMKN MOXYTh BYTY KPOB i remoniMda, Konip sikmx 3ane-
KUTb Bi AMXanbHOro rnirmenTy. [irMeHTn NiaBULLYIOTL KiNbKICTL rasie, aKi MoxXe
NepeHoCUTY TPaHCNOPTHA pevoBMHA. BeaxpebeTHi MatTb 3aMKHEHY (KiNlbYacTi
yepsu) abo He3aMKHeHY (YNEeHUCTOHOTI, MONMIOCKW) TPAHCNIOPTHY CUCTEMY.

| TpaHcriopTHa cucTema; anxansHi nirMeHTH; cepue; 3aMKHeHa i He3aMkHeHa
TPaHCINOPTHI CUCTEMU, KDOBOHOCHAa CUCTEMA; aopTa, apTepii, BeHW T1a Kari-
JISIPA; KPOB | remosimga.

B 1. Ski peuoBuHM MOXE NEPEHOCUTY TPAHCNOPTHA CUcTEMA?

2. Hasiwo noTpibHi AnxansHi NirMeHTn?
3. %k nos’A3aHa [OCUTL NPOCTa TPAHCMOPTHA CUCTEMA KoMax i3 6yaoBoio
IXHLOT AUXANbLHOI CUCTEMMU?

4*. MNoAcHiTL, HOMY Y TBAPUH 3'ABNAETLCA TPAHCNOPTHA CUcTema. YoMy BoHa
MOXE 3HMKaTK Y BHYTPIWHIX napa3unTis?

B 6. 3axucHi BnactusocTi remoniMmdu. lfemonimda komax moxe
MICTUTW PEHOBMHM, LLLO PODNATS Tl ripKOIO, iAKOI0 a0 HaBiTb OTPYMHOID. AKLLO
BY Bi3bMeTe B PYKU COHEYKO, BOHO BUAINUTL i3 Cyrnobis KiHLWIBOK Kpanni ripkoi




Tema 2. llpoiiecH KUTTEALAILHOCTI TBAPHH

Puc. 37.6. COHEYKO 3axXMILAETLCA THM, Puc. 37.7. OTPYAHWUIA XYK ONIAHULA

L0 BMAINAE Kpanni ripkoi remonimou

remoniméu (puc. 35.6, c. 141). Came ans Toro, wob nonepeanuT MOXIn-
BMX XMXKAKIB NPO i1 HENPUMEMHUI CMaK, COHEYKO Mae ACKpase 3abapBieHHs.
MoaibHWi 3axXMCT Mae i konopaacskmi xyk (puc. 13.5, c. 53). OtpyTa mano-
PYXAMBOr0 XyKa ontikiHmyi(puc. 35.7, c. 141), skoro MOXHa no6aynTv B TpasHi,
HabaraTo HebeaneyHiwa. AKWOo BOHA NOTPANUTb Ha WKIPY, TO MOXe Cnpu4m-
HWTK NOAPA3HEHHS N HAPWBW.

® 1. KpoeoHocHa cuctema xpebeTHux. Y § 37 Bu BKe JU3HATHCS,
1[0 TPAHCTOPTHA CHCTeMa XpebGeTHHX TBaphH HA3UBAETHCSA KPOBOHOCHOIO,
60 110 Hiii TPaHCNOPTYETLCSA KPoB. Bona MiCTHTD ANXAJILHIH TIMEHT FeMO-
r106iH, SKMiT MiCTHTBCSI B CIIEI[aTbHUX KJIITHHAX — ePUTPOIMUTaX (YepBOHi
mcKkonoaioni popmeni enementy, ous. puc. 37.1, ¢. 147). Came BoHM Hala-
I0Th KPOBi 4€PBOHOTO 3abapBIEHHSI. .

YV womy noaszae siominnicmo Minc apmepia;mnm.o ma 6eH03HOI0
xkpoe’to? TUILy CYIUH, AKMMHU PYXA€ThCs KPOB, 1€ &K HisIK He CTOCYETb-
cst. Apmepiaavna kpoe 30aradena KUCHEM, a 6EHOSHA — BYIJIEKHCIOTOI0
(puc. 35.1, c. 139). Benosta KpoB TaKoK MOXKe pyXatucs il aprepismu. 30-
KpeMa, JIereHeBUMHM apTepisiMi, 1110 HECYTh KPOB Bi/l CEPILs /10 JIereHb, Teve
BEHO3HA KPOB.

Kposonocha cuctema xpebeTHNX 3aMKHe-
na. Kpos 1o cyunax pyxae cepue. BoHo, na
BiaAMiHy Bij cepia y Oe3xpeGeTHHX, PoO3Ta-
moBate oamxye 10 yepesHoro 60ky. Cepus
xpebeTHHX CKJIa1aloThes 3 nepedcepds (01-
Horo abo aBox) i waynouxie (opnoro abo
ABOX). Y nepeacepasix 30MpacThesl KpoB,
y HHUX BNafaioTsh Benu. [nyHoukH HaaaoTh
OCHOBHOTO npHckopens kposi. Came Tomy
M'SI30BMil [Iap V HUX PO3BMHEHHIT Kpalle.

Puc. 38.1. Y beaxpebetHux(a)
i xpebeTHux (6) kpos
PYXaETbCA B PI3HUX HANPAMKaX

150 h‘

§ 38. KpoBoHocHi cuetemMu xpebeTHux TBapui

1 Benoana kpos

Puc. 38.2. Cxema 6ynoBv KPOBOHOCHOI CUCTEMM PUB:
1 — cepue; 2 — nepescepas; 3 — BeHO3HWIH CHHYC; 4 — Kanliasapu B TiJi;
5 — cnmHHa aopTa; 6 — Kaniaspu B 3a0pax; 7 — YepeBHa a0pTa;
8 — aprepianbiuit KOHyC; 9 — NLIYHOUOK

Bix cepus Buepen sixomTs rosiosHa aprepis — aopma. Sixio poamicruti
xpeberny it GeaxpebeTHy TBAPHH TOJOBOK B OJMH BiK, TO N0GAYHMO, 10
KPOB Y HUX PYXa€TbCs B Pi3HUX HalpsiMKax (puc. 38.1).

Tunosi pubu MaioTh 01He K010 XKPo600Gizy, a Ti XpebeTHi, 110 MAKOTB Je-
rexi, — aBa. Besmke kos10 kpoBoobiry o6cayrosye Bee Tiso, a Mase Koo —
nereni. KijibkicTs Kamep y cepui Ta Kizl KpoBOOOiry 3a€KuUTh Bij c1ocoby
KUTTA it OY10BM ANXAJIBHOT CHCTEMH XPeOeTHOT TBAPHHM.

B 2. KpoBoHOCHa cuctema pub. Puln € nepsuHHOBOAHUMK TBapH-
HaMH, razoobMin y skux BinbysacThes B 3a6pax. Kpos i3 cepus Teve o
YepeBHii aopti Briepes, y 3s10pa (puc. 38.2). Tyt BiabyBaeThest ra3000MiH —
BCHO3HA KPOB NEPeTBOPIOETHCA Ha apTepianbny. CHUHHOIO aopToio i ap-
TepisiMH KpPOB Teye 210 BCiX opranis. [To Benax KpoB sbupaerbes B yepepHi
BECHH, 1110 BIAJAI0Th Y Ceplle.

Omixe, pubn MatoTh 0/11E K0J10 KPOBOODIry Ta ABOKaMepHe cepiie. [Topyu
i3 cepiueM po3TamoBani BUAOSMIHEH] JiJISIHKH CYANH — BEHO3HMIT CHHYC i
aprepiajibHUH KOHYC,

Ha muisixy sesmkux gen y pu6 (i Maitke Beix XxpeGeTHix) yTBOPIOIOTHCS
BOPOTHI CHCTeMM Ie4iHKH Ta HUpoK. Benn 3axonsts y ui opranu it poara-
JIY/KYIOTBCS B HMX a3 /IO Kalijasapis. Y takuii crioci6 Ty BiaOysaeTbes oun-
IEHHA KPOBI BiJL LIKIJTMBUX NPOJLYKTIB OOMIHY PEYOBHH.

W 3. KpoBoHOCHa cucTtema am@ibiin. Y HaseMHUX XOPAOBHX, YHACTi-
JLOK ITepexojLy 10 JIEreHEeBOTO ANXaHH, 3" ABIAETHC Apyre (Maje) KoJ10 Kpo-
Bo0Giry (puc. 38.3). Bynosa cepus yekaa/HIOETbCS — V HBOMY BiAOYBa€ThCS
IO/LIJT KaMep JUIst PO3/IIeHHA BeHO3HOTrO i apTepiabHOIO 1I0TOKIB KpOBi.

Cepue amdibii Mae Tpn kamepu: /Ba nepeacepas it OJMH LIYHOYOK.
Y npase nepeacep/is BIaJaloTh BEHH, 110 sIKUX TeYe BEHO3HA KPOB Bil YChO-
rOTiza, a B JIiBe — JIeTeHeBi 3 apTepiaibioio Kpos'io. CKOPOUYIOUUCEH, lepe/-
Cep/ist O{HOYACHO BULITOBXYIOTh KPOB Y HLTYHOYOK. Y HIJIYHOUYKY BeHO3Ha i
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Tema 2. TIpouecH KUTTCASIBHOCTI TBAPHH

Maute K010 aprepia/ibHa KPOB YaCTKOBO MEPEMilllylOThCA.
Poanoinn KpoBi 3 pisHUM yMICTOM KHCHIO 110
PI3HMX apTepifax 3ilicHIOE creliaibinii Kia-
[aH, PO3TANIOBaHWH Y MOYATKOBOMY BiUtiJii
AOPTH.

OcobausicTio am@ibiit € Te, 1o B iX Kpo-
BOHOCHOMY PYCJIi HEMA€E MOBHICTIO BEHO3HOI
kposi. [le no’sa3ano 3 HasBHICTIO B HUX ra30-
0OMiny "Uepes MoKpHBH.

Hasiwo 6 amiviii 36epieaemovca Moxncau-
gicmv nepemiuyeanns 6eHO3HOL U apmepiaib-
Hoi Kkpoei & uwnynouxy? YsBiTh 03epHy Kaby,
siKa, PATYIOUNCH Bi/L XMJKaKa, cXoBajlacs Ha JiHi
BojoiimMu (abo Tam 3umye). Hasimo it sabeane-
yyBaTH KPOBOOOIT uepes Jiereti, SiKIo ToBiTps
B HMX He OHOBJOETheA? [asoobmin zabesneuye
mKipa. PyX KpoBi MaJIMM KOJIOM MaiizKe 3yTHHs1-
€ThCA, | MOKJIMBICTH 3HOBY [HOBEPHYTH KPOB, 1110
TIPHITIILIA 10 CEPILs 3 BETMKOTO KOJIa, 10 BEJIHKO-
ro KoJa jionomarae kaoi sbepiratu enepriio.
® 4. KpoBOHOCHA cucTema pentuii.
Y pentuaiii cepue nojizese Ha JBi OKpeMi
MOJOBUHH, OjlHA 3 AKHX 00CIyTOBYE BEJTHKe
KOJI0 KpoBoOGiry, a apyra — maie. [lepero-
pOKa MK NpaBUM i JIBUM ILIJIYHOYKaMM B
Puc. 38.3. Cxema 6ynosn kpo-  GisibiiocTi penTuiii HermoBHa. Y KpoKOAHAiB

Bc’“?c*_'cl’:’lfl‘i"_’f;e:":'c?::tfﬁ'“: [151 Ieperopojika MoBHa, ajie OTBIP MikK JBOMA

2 _ﬂ;m;c:a ?;p_m ol WY HOUKAMH 3aIMITACTHCS. Aopra, 1o BiJL-

3 — JereHeBa BeHa: XOAMTHL Bijl JIiBOrO UJIYHOYKA, HOAIIAECTHCSH

4 — aopra; 5 — npape nepes- Ha napwi Oyeu, SKi 3TUBAIOTHCA ML CepleM Y

cepa; 6 — Jibe nepecepAt  ciiHHY aopty (puc. 38.4). 3assiku Takiii Oy-

7 uLiynonoi; 8 — Kambaapi 6 pi kbOBOHOCHOT CHCTEMH B PEITTHIIII B O/Hi
BHYTpPilIHiX opraiis - )

’ opranu (roJIOBHHH MO30K, OpraHu 4yTTs, ne-
peHi KiHUiBKM) Ha/AXO/INTH YMCTa apTepiaibHa KPOB, a B iHii (Tynv0d) —
3MinaHa.

Moxiz cepist na npasy (i3 BEHO3HOIO KPOB'I0) Ta JiBy (3 apTepiajibHoIO)
MOJOBHHN 3YMOBHB Y OibIocTi XpeOeTHUX 3MilLeH s Ceplis BIBO. Amxe,
1100 po3HECTH KPOB 10 BCLOMY TITY, noTpibHo JOKAACTH 3HAYHO Oinbie
3yCHJIb, HiK IS PyXy KPOBi MaJIMM, JIEF€HCBHM KOJIOM. Tomy niBuii
myHOUOK Mac Ginbm possunenuil M'asosuii map. Il yacTnha cepus €
OI/IBIIOIO, TOXK 3MIlILYE MOJOKEHHA BCHOTO Oprany.

Benunke koo

-

§ 38. KposoHocHi cHCTeMH XPeOeTHHX TBAPHH

Puc. 38.5. Cxema Bynosmu

Puc. 38.4. Cxema 6yaosu KPOBOHOCHOI CUCTEMMU KDOBOHOCHOI CUCTEMU CCABLLS:

penTunii: 2
1 — Kaniigapu B IercHAX;

2 — JereHesa aprepis; 3 — JercHesa
BeHa; 4 — npase nepecepst;
5 — mine nepeacepis;
6 — npasuii WIYHOHOK; 7 — JAiBHil
HITYHOHOK; 8§ — JIBa JIId a0pTH;
9 — Kanizgpy B T

1 — Kanizapn B erchsx; 2 — JlereHeBa aprepis;
3 — JCrc¢HeBa pena; 4 mpana jiyra A0PTH;
5 — npase nepeaceps; 6 — Jise mepencep;ist;
7 — muiyHoukH; 8 — JjiBa yra aopTi; 9 — CHHHIA 20pTa;
10 — kanizapy B opraxax, 1o 3abesnedyTLCs apTepia-
JALHOIO KPoB'10; 11 — Kaniaapu s opratax, no sabeare-
YYIOTLCS IMITAHOI KPOB'I0

® 5. KpoBOHOCHA cucTema nraxis i ccasuiB. OCHOBHOIO BIJIMIHHICTIO
KPOBOHOCHHMX CHCTEM PEINTHIIH i [ITaxiB € Te, 110 B HTaXiB HTYHOUKH PO3JIiIs-
oThes oBHicTIO. OTIKe, ceplie NTaxiB Ma€ YOTHPH KaMepu: /(Ba Mepe/icep/ia Ta
JBa NUTYHOUKK. TakoK Ha NOYaTKOBOMY CTalli BETHKOro KOJIAa 3a/HIIACTHCA
JIMIIe O7IHA TIpaBa Jiyra aopTu. 11l 0/iHic10 0coGANBICTIO € HasiBHICTD BE/IMKHX,
HOPIBHAHO 3 iHWHMKU XpebeTHUMH, apTepiil, SKi M0CTauaTh KPOB 10 Nepei-
Hix kinuisok. Lle nacaimok npucrocyBanHsa NTaxis J0 MOJALOTY.

Y ccaBIiiB, SIK i B TITaxiB, cepile yoTupukamepue (puc. 38.5). Ane, Ha Bil-
MiHYy Bijl nTaxis, y ccasiti 30epiraeThes Jisa jiyra aopri. llle oanieio xa-
PAKTCPHOIO 03HAKOIO KPOBOHOCHWX CHCTEM CCaBILiB € BIICYTHICTH BOPOTHHX
cuctem Hupok. Lle nos’szano 3 ThM, 1110, Ha BiAMiHy BiJl ycix HorepeHix
IPYIL, Y HUPKaX ccaBiiB (iibTPYETHCS He BEHO3HA, a apTepiaabHa Kpos.




Tema 2. TTporecy XKUTTELAALHOCTI TBAPHH

B XpebGeTHi MaloTL 3amMkHeHy KPOBOHOCHY cuctemy. KinekicTe kin kpoBoobiry Ta
Kamep y cepLi 3anexuTs Bia Cnocoby XUTTs TBapuHn it 6ynosm ii AuxansHOi
cuctemu. Pubu MaloTe ABi KaMepu B cepui il oaHe Kono KpoB0oOOBiry. Yci iHwWi
rpynu — asakona. Cepue amaibiii i penTuniit — TpukaMepHe, a nTaxie i ccas-
LiB — YOTUPUKaAMEpPHe.

ApTepiansta i BEHO3Ha KPOB, K0N1a KpoBOOOiry; nepeacepas Ta WayHoYKu, Ayru
aopru.

Homy yepes cepue pub NpoTikae NuiLe BeHO3HA KpoB?

AK NOACHUTY BIACYTHICTL BEHO3HOI KPOBI B amdibin?

HOMYy po3AINAIOTLECA KaMepu B cepui xpebeTHUX TBapuH?

4* ngpom Cepus BNIIOAVNHW 4aCTO NOB’A3aHI 3 HasBHICTIO OTBOPY B Neperopoau
MK WNyHOo4kamn. 3po6iTe CNPoBY NOSCHUTK, AKi HACHIAKM MAE Taka Bafa.

o po—=

[ | 6 Asoaunwini pubu. o nBOAUWHUX HanexaThb NPICHOBOAHI pyubK, SKi,

Okpim 390ep, MaloTb nerexi (puc. 21.2, c. 83). BuHukae ue NPUCTOCYBAHHSA
Hepe3 HEOOXIAHICTL NepexXmBaT HECNPUATAMBI YMOBU cepegoeuwa. so-
,uu_u.ml pubu MaioTe 0aHy abo asi nerexi, wWo PO3BUBAIDTLCA SIK BUNUHAHHA
CTiHkn cTpasoxoay. OaHa i3 396poBVx apTepiit ine Ao nerexi, ae apTepiansHa
KPOB 100ATKOBO HACUYYETLCA KMCHEM.

B 7. Cepue-mManaTHUK. Mu BXe 3ragyBani npeacTaBHUKIB nigruny Mo-
KPUBHUKU (puc. 17.4, c. 69). YHacninok nepexony 4o CUasHoro Cnocooy XuTTs
NOKPUBHWKM MAIOThb HE3aMKHEHY KDOBOHOCHY CUCTEMY, a IXHE CepLe NpaLioe sk
mManaTHUK. CnoyaTky BOHO Yepes CyauHM 3aKayye KpoB Bif] BHYTPILWHIX OpraHis i
CNPSAMOBYE 11 A0 rOTKK. TyT BiAGYBaETLCA ra3000MiH. MOTiM NOYUHAE KaYaTH
KPOB Y 3BOPOTHOMY Hanpsamky. Taka po6oTa KpOBOHOCHOT CUCTEMM MOXe Bytn
Jve y TBapuH i3 Ayxe NoBifibHUM OGMIHOM PEYOBUH, SIKUMMU i € MNOKPUBHWKK.

B 1. M’aka onopa. Bu sxke sHeeTe npo KijibKa cucTem oprasiB. ¥Yci BoHU

POSMIIIYIOTBCS B TiJIi, SIKe He MOXKe iCHYBaTH Ge3 meBHOI OIOPH. 3aBJISKH
onopi Tio Moxe 36epirati sikych opmy i
Mae MOKJIMBICTD pyxaTuces. Pisni rpynu opra-
HI3MIB BUPILLYIOTH 110 11po6eMy 1o-pisHomy.
OcHoBuux cnocobiB yorupu: zidpocxkeaem, ve-
penawixa, 308HIWNIN | BHYMPIWHIN cKexemu.
Poarusinemo ix.

HYomy max easxcxo empumamu & pyxax
noxcexncnui waane (puc. 39.1)? Ioku B HbO-
MY HEMA€E BOJM — BiH M'AKHIH. AJie KOJIM B HbO-
O MOAYTh BOAY 11iZl THCKOM — BiH TBepjli€ i

Puc. 39. 1. Y noxexHomy
WAaH3i HemMae TBepauX YacTuH
(3BICHO, KpiM HAKOHEYHKUKA),
a 3irHyTM NOro Yomych Baxko... POSTIPIMIISIETHCSI. Lle zarannna ocobausicrtsb
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§ 3Y. Unopa

Oy/1b-AKOTO TiJla, 060/10HKa SKOTO 3aII0BHEHa BOJ1010 ab0 razoM, mo nepedy-
BalOTh 11iJ THeKOM. Lle 1ae 3mMory TBapuHaM, siKi He MalOTh TBEPAHX YaCTHH,
miaTpuMyBaTH nesny Gopmy Tijza. Y IUIOCKHX 4epBiB — 1 ITyXKa TKaHHHa
BCepenHi TKIPHO-M'S30BOTO MillKa (puc. 39.2), y KpyIJiuxX — pijMHa, 1o
3AMOBHIOE 1111 THCKOM TTOPOKHUHY TiJa.
Jlockonasiocti HaOyB TiIPOCKENeT Kijib-
qacTux uepnis (puc. 39.3). llepexauy-
IOYM PIAMHY 3 OJIHMX CETMEHTIB y iHII,
JIOLLOBUIT YePB'K PO3NIMPIOE Ta 3BYKYE
MEBHI ALISIHKM TiJ1a. 3aBASIKH LIbOMY BiH
poOUTD X0 T 3EMIICIO.

® 2. Yepenawka h 30BHILLHIA CKke-
net. Yepenawxa momockis (puc. 15.2,
¢. 59) — ue nacammepes 3acid 3axucry. .(3

I1i/1 He10 XOBAETHCA TiJIO, IPYIKHICTD AKO-

ro sabesnevye rigpockener. /leaxi mo- Puc. 39.2. SIK HE AMBHO, LGV
JIOCKH BTPA4aioTh yepenaiky (puc. 15.5,  sinbHoxXusy4uit nnackuii 4eps, akuit
c. 60). A ocb Y YWIEHHCTOHOTHX 306Hiw~ N/WVBE, CMPAETLCA HA BNACHY NYXKY
uiii cxeaiem — 1ie JIHIIE 3aXHCT, & itonopa T""“”:’;‘i:;:;‘f:f:;:;zig :fzi:m“'
(puc. 39.4). llpeactaBHUKN HAHYHUCEIIDb-

HIiLIIOrO THITY HE MOKVTb i10r0 BTPaTHTH,
00 iHaKIIe BOHH HE 3MOKYTh PYXaTHCH.
M’'si3u, no 3a6e3meuyioTh pyXu WieHne-
TOHOTHX, HPUKPITIIIOITBLCA /10 30BHILI-
HBOTO CKeJIeTa 3 BHYTPILIHBOrO GOKY.

3a3HauMmo, 10 TBAPUHU i3 30BHIII-

HiM CKeJeToM He MOKVTb OyTH jayKe  Puc. 39.3. [lowosni 4eps'sk pyxa-
pesmkumu. HaiiGinpmi cyyacni TBapu- — €TbCA 33BAAKM 3miHam GOPMU Tina,
HM i3 30BHILIHIM CKETeTOM Hajekarh 33?)?;:3:*3:2:::;?;:';8""“M
10 pakononibuux (puc. 11.1, c. 44).

3a cpoiMm poamipamu BoHM HadaraTo
MOCTYNAIOThCA  XpeOeTHUM  TBapHHaM,
AKi MalOTh BHYTPIUIHII CKeseT.

® 3. BuyTpiwniin ckenet xpeber-
Hux. Ormopy Tiny npejcTaBHUKIB Xpe-
OeTHMX HAJlA€ BHYMPIWHIL CKeaem.
Y nepuux npejacTtaBHHKIB L€l I'PyInH
Bit OyB XPANIOBHMM, ajle B IPOIEC] €BO-  pyc. 39.4. Ycepeawni nar nnuaps (a)
JHOLT XPAIIOBMIA CKETeT xpe()emnx 3Mi- MicTUNAcs NI0AWHA 3 it BHYTPILLHIM
HIOETbCSI HA KicTKoBHH. Posrasinemo, 3 ckeneToM. 30BHILUHIA Ckenet

; yneHucToHorux (6) — He nuwie
L i T 3
SIKMX YaCTHH BIH CKJIA/IACThCAL. saxucr, a i onopal




Tema 2. Ilponec KuTTEAIAALHOCT] TBAPHH

Ocvosuii cxenem xpebert-
HUX — 1e xopaa (B apxaiuHKHX
npejactaBHukiB) abo xpeoer,
IO CKJAQJAETHCA 3 OKPEeMHUX
xpebuiB. I3 KOKHUM KpPOKOM
CBOJIIOLIT  CKEJIET  XOP/I0BHMX
YCKJIQ/IHIOBABCH, J10AaBaJIMCs U
3MiHIOBAIMCS BTN, 3 AKHX
CKJ1ajlacThest xpeber.

Y pub (puc. 39.5) Bupisus-
10Th  TyayboBMii i XBOCTOBMIA
Biian. B amdibiit nopaors-
cs MUMAHKUKA | KPYIKOBUI BiJIIi-
JIM, KOJKEH 13 AKHX CKJIaJ[AEThLCH
3 oanoro xpebus. Y penruiiii
I BIULLIM BXKE CKJIA/al0ThCH
3 JeKispkoX XpebuiB  KoxKeH
(puc. 23.8, ¢. 93). Y nraxis kpu-
XKO0Bi Xxpeblli 3pocTalnThes 3 Ta-
30BHM I0SACOM Y CKIQIHHIT KPHIK
(puc. 39.6). Y ccasuiis (a Takox
perrtuaiit i nraxiB) Tyay6osi
xpedili MOAINATLC Ha IPY/IHi
(now’szani 3 pedpamu) Ta mno-
nepekosi (puc. 39.7). Ipyona
Kaimuna BYUHWUKAE B PerTHIIIH
(puc. 23.8, c. 93).

Yepen — ue cxener roso-
Bi. Moro yactinm — Mo3KoBHii
yepern, 110 3axXMIlae roJoBHUH
MO30K i HaWBasKJMBILI OpraHu
YYTTS, a TAKOXK JMIBOBUI ve-
pemn, JI0 CKJAJly AKOro BXOAATh
MOYATKOBI BIAALIH JUXANLHOIO
it TpaBHOrO NLIAXIB (3:0pa, Lie-
Jenu Tomo, puc. 18.1, ¢. 771).

Cxenem xinyieox ma ix
nOACI6 BUHWKAE B X0/ €BOJIO-
il 31 cKejery napHux IJas-
uiB (puc. 21.5, c. 85). Y 4OTHPUHOINX CKeJeT KilIliBOK MOMKE 3a3HaBaTH
YyHcaeHHUX BUAosmin, Hanpuknaz, y nraxis i kaxkauis nepeaHi KiHiisgn

S

Puc. 39.5. Ckenet npomenenepoi pubu
(pPi4KOBOro OKYHA):
1 — ueperr; 2 — naBuesi npomeni;
3 — xpeber; 4 — pebpa; 5 — uepenni naani;
6 — rpyanmii naaseib

Puc. 39.6. Ckenet ntaxa (ronyba):
1 — ueper; 2 — nepuruii naneus; 3 — apyruii
nanein; 4 — KpHiaa; 5 — CKIAIHHIT KPIA;
6 — xBocToBi xpebiti; 7 — cTerHo;

8 — rominika; 9 — uiska; 10 — naani;

17 — nuoxni yactunu pebep; 12 — kiab
rpyuuny; 13 — Bepxui yactunm pebep;

14 — Boponkosa KicTka; 15 — BHIOUKa (3pocii
Kmounni); 76 — wuitni xpebi;
17 — 13606

§ 39. Onopa

Puc. 39.7. Ckenet ccasud (kpons):
1 — yepen; 2 — mmitni xpedui; 3 — rpyani xpebi; 4 — norepexosi xpebiti;
5 — kpusKoni xpebiti; 6 — XBOCTOBL xpeOiti; 7 — TasoBuii nosc; 8§ — crerno;
& . ] 4 - RILE L :
9 — crona; 10 — romizka; 11 — pelpa; 12 — rpyaAHUHa; 13 — kuctThb; 14 — nepeniaya,
15 — nneue; 16 — naeuoBHii nodAc; 17 — HHKIS LICTena; 18 — 3yOu.

MepeTBOPIOIOThCA HA KPHJa, a B guTonomibHnx — Ha Jactu. Kinuisku Mo-

’KYTb HaBiThb 3HUKATH: KHTOMOMIOHI BTpayaioTh 3a/Hi KiHIIBKM, a 605;{10;‘;
sauipky i 3Mii - obuapi ix napu. XapakTepHum Il])I-ICTOL‘yB‘aHHHM nTax :
JI0 TIOJBOTY € YTBOPEHHSI KiJist TPYAHUHH (PUc. 39.6). /1o HbOro NpUKpPIILIO
JOTHCS M ASH, 10 ONYCKAIOTH KPHJIa 1111 4ac MoJbOTY.

[l OnopHacucTema Tina TBapuH MOXe 6yTU NPEACTAB/EHa MAPOCKENETOM, Hepe-

NALLKOIO, 30BHiLLHIM 260 BHYTPIWHIM CKeneTamu. HacTuHamm ckenera THHDBH:
xpebeTHVX € OCbOBMUIA CKeNeT, Yepen, pebpa (No4MHaIo41 3 penTusin — rpyaH

KNiTUHA) | CKeneT NapHWX KiHUIBOK Ta ix NOSACIB.
B iapockener; YyepenaLika, 30BHILLHIV | BHYTPILWHIV CKeneTn; yeper.

B 1. Sxe 3HaueHHs Ana ONopw TBapuH, (1O MAIOTb riAPOCKENET, MaIoTb IX NO-

Kpuen?

2. Po3aausiTbca ckenet 6obpa
(puc. 39.8). AxinpucTOCyBaH-
HSl 0O XWUBAEHHA OEPEBUHOIO
MOXHa Ha HboMy noBauntin?

3, HaBilw,o B Ha3zeMHWUX TBAPWH
3'ABNAITLCA WWAHWUIA | KpK-
XO0BuWiA Binninu xpebra?

4*, Ha3giTb HEOonNikK i1 nepeearn
30BHILUHBOrO ¥ BHYTPILUHLOrO
CKeneris.




Tema 2. Tlpotecu KUTTEAAABHOCT] TBAPHH
R

B 4. NManump yepenax. [ekintka
rpyn xpebeTHux MaroTs Ha NOBEPXHI Tina
3axuCHi CTpykTypu. Cepen HUx — aeski
npomexHenepi pubu, 6poHeHocui. Haii-
XapakTepHiluMMu € Yepenaxm.

MNaHump Yepenax yreopeHnil iz oBox
4YaCTWUH: BEPXHbLOI (Kapanakca) Ta Hux-
HbOT (NnacTpoHa). Lli YyacTUHK noeaHaHi
pyxomo. MaHump yTBOPIOETLCS POroBu-
MW LUNTKAMWK, NiO AKMMK N1E€XaTb KICTKORI
nnacTuHkW. Xpebui Tynybosoro sigainy,
pebpa i rpyaHuHA 3pOCTalnTbCs 3 KICT-
KOBMM NaHUUpom (puc. 39.9). MoxHa
BBaXaru, WO A0 cknagy naHuMpa Bxo-
AnTb rpyaHa KnitTuHa sepenax. Yepena-
XN — e0UHI TBAPWHU, Y GKUX NNEYOBUIA
NOAC PO3TALLOBAHWIA yCepeauHi rpyaHoi KnituHu. LLnsa 3 ronoeoio, KiHuiskv Ta
XBICT BUCOBYIOTLCA 3-Nifl NAHLUUPA, ane MOXYTb XOBATUCH nig HLOro,

Puc. 39.9. CxkeneT 3eneHoi yepenaxu
B My3el. Y MOPCbKKUX Yepenax KicTkosa
OCHOBA NNAacTPOHA YaCTKOBO 3HUKNA,
i Kpi3b OTBOPW B HilA MOXHa NoGaYnTH
BHYTPIWHIN Bik kapanakca

® 1. Pyxu m’sikotinux 6eaxpebetHux. Bu nav'aracte (puc. 1.1, c. 5),
O PYXJIMBICTb € XapakTepHolo o3xaxowo tapun. 11106 3106yTH ixy, Tpeda
pyxartiicsi. ILLo6 e crati uneiocs ixkelo, Takoxk Tpeba pyxarucs. Te, sk TBapu-
Ha PYXa€ThCA, HacaMIepe/l 3a/1eKUTh Bijl TOTo, K no0y10BaHa onopa ii Tizia.
He sunaakoso it onopy, i pyx sabesneaye ojna cucrema — OIIOPHO-PYXOBA.
EBomoniio TBapuH MOKHA POSTIAAATH K VAOCKOHATEHHS IXHIX 3aC00iB pyxy.
HAxuii cnocib pyxy e naibinvw apxaivnum? Biporizno, nepemiieH-
HA 3aB/IIKM PYXY BiHOK, PO3TallOBaHMX Ha noBepxhi Tina. Takuii cnoci6 €
XapaKTEePHUM 1 7151 N1aBAIOYNX JIMYMHOK GeaxpebeTHu, i ais gobpe Bigo-
MOT BaM rianapii. Pyx iifok — ue nacnigox poboru OKPEMHX KJITHH, 1110
po3TaunioBaii Ha MOBepXHi Tija. AJie BKe B 11J1aHapii MosHa crioctepiraTyu i
iHIIMi crioci6 pyxy — 3aBASIKH BUTHHAHHIM TiJia, ke 3abesnedye mKipHo-
M'si30Buii Mimmok, Mopebki poamyi nianapii 3paThi 10 naaBaHHs B TOBIL
BO/IH 3aB/IAAKH €HEPriliHUM pyXam ycboro Tina (puc. 39.2, ¢. 155).
Ioni6num unHOM BigGyBanacs it eomontis pyxy KHITKOBOIIOPOKHMH-
HUX. Onopoio IXHBOTO Tijia TAKOK € Fi/ipockenieT, i pyxu BChOro Tijia AaloTh
IM 3MOry TpUMaTHcs y Bojti. Meaysu ocoinu PEeaKTUBHUI PYX, BUKM/1AI0YH
BOY 3-11i/1 cBOro Kynousa (puc. 40.1).
Kpyri uepsu, KiZbyacTi 4epBH it MOMIOCKHM BUHMKIH BHAC/IIIOK npu-
CTOCYBaHH#A 10 Pi3HUX crocobiB PyXy 3 0nopoio Ha riapockesner. Momoc-

e

KM, 110 KOB3aJH TBEPAOIO I0BEPXHEID,
Yy XOAi €BOJIIOLIT BKPHJIMCH 4Yepernal-
KO10. YTpUManHd Ml yepenamkoio
GyabbalIKK ra3zy CTajlo [pHCTOCYBaH-
HAM, SKe J1aJ10 3MOry IM IJIHATHCA B
TOBIILY Boau (puc. 16.4, c. 65). Hactyn-
HUM eBOIOLIHHMM KPOKOM CTaJ10 O11a-
HYBAaHHA TOJIOBOHOTHMH MOJIIOCKaMH
peakTUBHOTO pyuuis (puc. 40.1).

Kinbyacti yepBu 3acBOINM 11J1aBaH-
HS 13 3aCTOCYBaHHAM <Beces» — lie-
THHOK, M0 PO3TAlIOBaHI HA KOKHOMY
CerMeHTi TiJia.

B 2. CermeHTOBaHi KiHUiBKU. fk
BH 3HAETE, HAYMCJIEHHila rpyna Tea-
puH — mun Ynenucmonozi. Y camiii Ha3Bi
TUNY BijoOpakeHa XapakTepHa /isi HUX
O3HaKa — cerMeHToBaHi Kiniisku. Kox-
HUil PYX YIEHUCTOHOTHX BiOyBa€eThCS
B NEBHOMY 34j€HYBaHHI, 3@ HbOIO Bijl-
nosizaoTh nesHi M's3u (puc. 40.2). Taka
CHCTEMa MOJKe 3/[aBaThCs CKJIAHOIO, alle
caMeé BOHa € OJ/IHI€I0 3i CKJaL0BHUX €BO-
JHOIHHHOTO yenixXy Y4JIeHNCTOHOTMX.

30BHIlIHIN cKeJeT BHHUK Y BOAHHX
TBapHH, a Jaji — 3abe3neyns BUXiA Ha
CYXOJIiJ1 | HABITh OBOJIOAIHHS 110J1bOTOM

(puc. 40.3)!

m 3. XpebeTHi: Big nnaBaHHA —
Ao nonboty. Onopoio Tija nepumx
xpebeTHux Oyia Xop/a, gKka 3a CBOIMM
O3HaKaMu JIelll0 Harajaysajia Tripo-

‘ckeJiet: Ti pyKHicTb 3abe3neuyBaacs

BHYTPIIIHIM THCKOM PIAMHU. Y § 77 MH
06rOBOPIOBAJIH, 110 CTAHOBJICHHA HALIO-
ro THUILY MOB’S3aHO 3 TPUCTOCYBAHHAM
J10 OCOBJMBOTO THITY PYXY — IJIaBaHHs
3aBJISIKY XBIJICNOLIOHMM BUTHHAM TiJia.
BuioaMinu came 1boro cnocody pyxy
3aIMIAIOTHCA  XapaKTEPHUMH HaBiTh
JUIS HALOCKOHAJIIIMX TIJIaBIB cepej

§ 40. Pyx

Ainka

Puc. 40. 1. PeakTusHuii pPyXx Meay3u

(yropi) i HayTunyca ( yHu3y)

Puc. 40.2. PoboTa m'A3iB y TBApUH
i3 30BHIWHIM (8) | BHYTPIWHIM (6)
ckenetamn. CuHIM KONLOPOM Nokasa-
HO M'A3K, WO 3a6e3neyyioTh 3rMHaHHA

ab0 po3rMHaHHA KiHLIBKMW.

Puc. 40.3. Myxa pg3iop4anka B nonboTi
MOXE 3aBUCATH Ha OOHOMY MicLi!
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Tema 2. IIpouecu s UTTEAISILHOCT] TBAPHIT

Puc. 40.4. Po3gusitees cnig,
Ha soai! BuxinHuia ansa xop-
[0BuUx CNocib pyxy poaraxse
netiowy puby Tak, wo BoHa
NigiiMaeTLCA B NOBITPA.

Puc. 40.5. MNopisHanTe po3-
TallyBaHHSA KIHLIBOK penTusiii
(yropi) i ccaBuiB (yHu©3y)

Puc. 40.6. Ha ujih pekoHCTpyK-
uii TMpaHo3aepa BuaHo,
L0 3aiHI KIHUIBKW AMHO3aBPIB
Gynun BUNPSMAEHUMM

pub (puc. 40.4). 13 yacom pubu poO3BUHYJIN
«KepMmar — napHi IJasli-KiHIIBKH Ta OCBO-
inm waiipisHomaHiTHII criocoOn naaBaHHS
(puc. 18.2,¢. 71; 18.6, c. 73).

Hactynuum eBosoniitHimM KpoKoM 3 y1o-
CKOHAJIEHHs TBapuH OYB nepexiji JI0 4OTHpH-
Horocti (Ous. § 21). YoTupuuori nos3aioTh,
XOJATD, GiraloTh, crpubaioTh, PHIOTH XOAM i/l
3eMJICI0, JIa3ATh 110 Jepesax, JiTalTh i HaBiTh
3HOBY BePTalOThCA JI0 MJ1aBaHiA. 3BiCHO, HaM-
epexTuBHiniMm criocobom X nepecyBanns €
[OJIIT, HOXOAMKEHHS SIKOI'O Yy HTaXiB MH BKe
obrosopiosaan (dus. § 25).

BaxausuMm etanoM B eBoJIOIT nepemi-
MeHHs YOTHpHHOTMX OYB mepexin 10 pos-
TallyBaHHsl KiHUIBOK Mij TizoM, a ve 3 Horo
Gokis. Ko Kpokoaui xoanTts, Bin Mae Oes-
[EPEPBHO «BIUKUMATUCS », YTPUMYIOUH CBOIO
Bary Ha poscraBieHHX Kiniiskax. Oueni, siki
BTPBOX NMPAMYBaJIM O/IHICIO CTEKKOIO i1 3ynu-
HWJIMCS, MaiiKe He HalpyKylTh CBOI M'3H,
mob yrpuMmatHesa Ha Horax (puc. 40.5).

H 4, MNepemiweHHa Ha agBOX Horax. [lep-
MMM JIBOHOIC XOAIHHA OCBOLIM JIMHO3dB-
pu — rpyna penTuiiii, uio OyJa nomupeHa B
ME3030HCbKy epy. Ixniit eposmoniiinmit yenix
OyB 1OB'A3aHMIT i3 HEPEMIlICHHAM Ha BH-
NPAMJICHHX KiHIliBKax. AJe B Wil rpyni npaMo
PO3TAIIOBYBATHCA JIULIE 3a/IHi KiHI[iBKH — Gy-
JI0Ba TPYAHOI KJIITHHA 3aBakasa JIHHO3aBpaM
noBepHyTH JIOHU3Y 1neye (puc. 40.6). Came
JIMHO3aBPH Ha MOYATKY Me3030iChbKOT epu BH-
TICHWJTH Ha JIPYTOpsHe Micle 3Biponoionmnx
perrruaiil (puc. 28.1, ¢. 111), nanaakaMu AKHX
crasn ccasui. Ceasui B Xoi eBoJonii 3 yeni-
XOM nepebyyBanyu rpyiHy KJAITHHY It mocTa-
BHJIM BCl KiHIIBKH MPAMO.

YTim, nepemimennsa Ha ABOX HOrax Mmac
cBoi mepesaru. Bowo 3bepirac cuam i jnae
MOJIMBICTL [IOKPALLUTH OIJI]  TepUTOPpil.
Cepen cy4acHHX JIBOHOIMX TBAPUH € CIIPHTHI
i BUTpUBaJi TBapunu (puc. 28.7, c. 112, 40.7).

Jlioguua vanexuTh 10 MpUMarTiB, gKi J10-
CKOHAJIO TIPHCTOCYBAJINCH 10 JKUTTS B KPOHAX
aepes (puc. 40.8). Jlexkinbka MinsioOHIB pOKIB
TOMY Halli npeakH, 1o 6yan JiCOBUMH Melll-
KaHLSIMH, OCBOLJIM JIBOHOTC XOAIHHA 3eMJICIO,
3 yacoM 11e crpuao iXHBOMY BHXO/1Y Ha Bijl-
KpHUTi npoctopu appukaHcbkux casad. Bipo-
riino, 3aB/SIKH [€peMillleHHI0 Ha JIBOX HOrax
Hallli TIPpeIKH 3MOTJIH NEePeHOCHTH JUTHHYAT
abo 1Ky (puc. 40.9).

B Esonwouis cnocobis pyxy 3HAYHOK MIPOIO
3yMOBU/A E€BONOUIKD TBAPUH Y uinomy. BoHa
npovLuna Wnax Big pyxis 3asasku poboTi no-
BEPXHEBUX BIOK A0 OBONOAIHHA NONLOTOM.

. 1. K TBApWHW MOXYTb YTRPUMYBATUCA B TOBLL

BOoAMU? A AK — NiAHATUCA B NOBITPA? Yomy

nitatu HabaraTo Bax4e, Hix nnasaTn?

2. HaseaiTb npyKnagn TeapuH, WO NpUCToco-
BaHi 4O NepemilieHHs cTpubkamu.,

3. Yomy came oBonoAiHHA HOBUMU cnocoba-
MW pyxy CTano OAHIEID 3 NPUYKH eBoniouil

TBApwWH?

4* . {Ki nepeBarv oTpUManu npeaku nioavuHu,
Lo Xxunun B appuUKaHCbKUX caBaHax, Big
TOro, WO pyXanucs Ha ABOX HOrax?

B 5. Pyx BeneTHiB. Haibinblwumm Hasem-
HUMW TBapUHaMKM Bynu pOCANHOIAHI AMHO3aB-
pv (3ayponocenaoH, Wo MeLLKae Ha TepuTopii
cyyacHux CLLA B cepeaviHi kpengaHoro nepio-
ay, caras, BiporigHo, 18 M 3aBBULLIKKW Ta BAXWB
no 60T, puc. 40.10, c. 162). Cepen M'acoigHMX
NBOHOIMX AMHO3aBpIB HAMNONYNAPHILUMM CTas
TUpAaHO3aRp (KpPernaHnA nepion, AMepuka,
puc. 40.6), wo saxws 6n13bko 6 T. IcCHYBanw,
MMOBIPHO, | 3Ha4Ho BinbLWi BMAKW, HANpUKnan,
Macy cnuHo3aspa (kpenasHun nepion, Agpw-
Ka) ouiHolTe ¥ 13 T. Y1 Mornu Taki TBAPUHU
pyxartucs weuako? Hi.

Mo-nepwe, Yum GiNbLIOIO € TBAPWHA, TUM
BaX4e i HecTn cBoe Tino (pwuc. 30.1, 30.2,
¢. 118-119). Busxe 3HaeTe, LLLO 3i 36iNbLUEHHAM

Puc. 40.7. NepemiwieHHs
Ha ABOX Horax fonomarae
cTpaycy 6yTi LWBUAKUM
i HEBTOMHUM BiryHOM

Puc. 40.8. 3aBOskn XUTTIO
B KpOHax Aepes Halli poauyi
OTPUMAaNK 4OCKOHANY ONOPHO-
PYXOBY CUCTEMY

Puc. 40.9. ina maen oaHa
3 NpuYKH, Wob nigHATUCS Ha
[OBi HOMW, — NepeHeceHHn
auTuHYar abo ixi




Tesma 2. Tlpoiecu KUTTEAISLIILHOCTI TBAPHH

poawmipie Tina noro o6’em pocre Wweua-
we, HiX NnouwMHa NOro NoBepxHi
(puc. 23.9, ¢. 93). Bara Tina nponop-
uiiHa noro 06'emy, MILHICTL ckene-
Ta — NNOLWi NonepeYHoro nepepisy
KICTOK, a cuna — nnoLli nonepe4yHoro
nepepisy m'asie. ManeHeka guTrHa
Hbarato pasie nagae 3 BUCOTU CBOrQ
3pocTy i ue, y BinbwocTi BUNagkxis, He
€ ANA Hel TpariyHum. [ns nopocnoi
NOAWHK NagiHHA 3 BUCOTW 1T 3pOCTY
€ Oinblw HebeanevyHum, xo4a ii KiCTKM
TBEepaiwi. Benuki auHo3aBpy Mornu
CNOTUKHYTUCA N ynacTu Anwe oanH
pa3. Ue npu3seno 6 Ao Takux NoLko-
[KEHb, NiCNs AKX BOHW 6 He amornu
NOBEPHYTUCA N0 HOPMANLHOTO XUTTS.
MNo-apyre, He cnipg 3abysaTty, WO AMHO3ABPW HE MO KEpYBaTW CBOIMW pyXamm
Tak camO MOTOPHO 1 YNEeBHEHO, AK Lie MOXYTb ccasl,i. [na uboro BeneTHsm
6pakyBano poO3BUTKY BIANOBIAHWX BiAAINIB MO3KY. Ham BaXKO yABWUTW CBIT ri-
raHTCbKMX ANMHO3aBRIB, TOMY IO MW HE MAEMO 3 4MM MOro nopisHiBaTH. Bin
3HA4HO BiAPISHABCS Bif, HALWOrO CBITY CCaBLiB.

Puc. 40. 10. BiporigHi po3mipu 3aypo-
nocenaoHa Ta cnuHo3aepa (Y NOPIBHAH-
Hi 3 NIOAMHOK 1,8 M 3aBBULLIKK)

B 1. «FoHKa 036pPOEHB» MiX XMXXaKamMmm i Xxepreamu. Yomy 6 eso-
J0uii meapun Kpox 3a Kpoxom 6id6ysaemucs 800CKOHANCHHA IXHIX
cnocobis pyxy? Mix xwkakamu Ta ixaimu xxeprsamu Biabysaerbes Oesiie-
pepBHE 3MaraHHs 3a BIJKMBAHHA «XTO — KOro». XHKaKH BIIOCKOHATIOIOThH
3aco0OM Hamaxy i IMOJIOBAHHS, JKEPTBH — CIIOCOOM 3aXMCTY Bijl XMKaKiB.

Haiiyacrime mnepeMory oTpumye Oibii
mBHAKKMNH opranisMm. Hanpuknaa, i renapa,
i razejb Hajxexarb A0 HAMINBUAIIMX TBApHUH
(puc. 41.1). lle € HacaiakoM NMOCTIHHUX 3Ma-
ravb MpeACTaBHUKIB IIMX JIBOX BH/LIB.

ITpore ycnix nos’sizanuit He JuiLe 3i MIBUJ-
KicTio. BesiMke 3HayeHHSA Ma€ MaHeBpPEHiCTb,
WBU/IKICTb peakilii, sSKIiCTb KepyBaHHSA pyxa-
Mu. Y 3MaraHHi MOpPCLKOTO JieBa 3 6isio aky-
JIOIO TiepeBara y WBUAKOCTI i cuii — Ha Goni
akyau (puc. 41.2). Ane 3aBIsIKH LIBHAKOCTI
peaklilii npejcTaBHUK CCaBIiB Ma€ MaHCH BH-

Puc. 41.1. lenapg Maiixe Ha-
3A0rHae razens ToMcoHa
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§ 41

JKUTH HaBITh 1111 Yac Hanaay Haixaxamsiloi
cy4acHoi pubH.
¥ 2. BUoo3miHM 30BHILUHBOrO BUrNsay.
[lle oaHi€0 MOMIMBOIO 3alI0PYKOI0 YCIiXy i
XWJKaKa, i KepTBH € HeNoMITHICTL (puc. 41.3).
SIkimo xeprBa He NMOMITUTHL XMJKaka, BiH Ha-
OAM3NTHCH 10 Hel HACTLIBKH, MO IBHIAKO ii
cxonuTh. AKIno xepraa Oy/1e HEOMITHOIO ISt
XM)KaKa, BOHa He 3as3Ha€e Hauauy. Te, wo i re-
nap, i rasesb 3abapBrieHi B KOJbOPH CaBaHH, /1€
BOHM KUBYTH (puc. 41.1), — He BUIIAJKOBICTb.
[Hoai MackyBaHHsI Bpaskae ysBY, HarpHKIaj,
3axucue 3a6apeaenna Noc/IHYETHCA 3 BUI03MI-
Hamu (opmu Tina (puc. 41.3). Ane He 3aBKIAH
3abapBJeHHs] POOUTEL TBAPHH HETTOMITHUMIL.
3acmepesxcause 3abapenenna ¢ xapaxkrep-
HUM JUIsi TBAPHMH, 1110 MOKYTb BUAIATH OTPYTY
4M MaIOTh HeNMPHEMHI 3anax i emak (puc. 14.2,
¢. 56; 37.6, c. 150). locnTh YacTo KiJibKa BUIB
MalOTh XapakTepHi O3HaKH, IO TIONEPEIKYIOTh
1po ixxi 3acobu 3axucry. Bpkoau, ocu i ukMe-
Ji MalOTh XapakTepie 3a0apBJieHHsA 3 YOPHHX i
JKOBTHX CMVT, SIK€ IIONEPE/IKAE PO IXHE OTPYii-
He kKajno. YTiM, HiuuM He 036poeHi MyXu J310p-
YaJIKH MaIOTh noflibHe 3abapBieHHs, ke Halae
iM nieBHOrO 3axucty (puc. 40.3, c. 159).
3azpoznuse 3abapeaennn abo 3arpo3IuBa
NOBEAIHKA BHKOPUCTOBYIOTHCH, 11100 3a/IKaTH
MOKJIMBOTO XHkKaKa (puc. 414,415, c. 164).
® 3. Nepeiwukoau ana xnxakie. Yu moxnce
HCePMBa 3axUCMUMUCS 810 XUNCAKA, AKULO

6iH 11 GuABUE 1 Modce Hanacmu? 3BiCHO, TaK.

TBapuHu (MK, MikK IHLIIMM, i POCJAMHH) MOKYTh
3pobuTn cebe HeNPUAATHUMM JIJISA CTIOJKHBAHHSA
xuKakoM. € Kinbka crocobiB npucToCyBaHb,
1110 MOKYTb 3abe3nequn T Takuid pesyJibrar. Bu
BJKEe 3HAETe, 1110 TBAPDHHU MOXYTb OyTH OTpYIii-
HUMH ab0 MaTH HenmpueEMHUI cmak. Bonu mMo-
KyTb OyTH BKPMUTI IIAHLMPOM, K 4Yeperaxu
(puc. 39.9, c. 158), abo roakamu, AK ixKaku i
auxobpasu (puc. 41.6, c. 164):

- IlpoTucTosinns XumKaKis i Keprs

e

Puc. 41.2. bina akyna cTpiMKO
aTakye CBOIX XepTB 3HU3Y.
Y ubOro MOpPCLKOro nesa Lwe
€ LIAHCU BACTM3HYTMW.

Puc. 41.3. MackyBaTvucsl MOXe
AK XMXak, Tak i xepTea:
KBITKOBUIA NaByk, WO cniimas
ocy (a); ryCiHb HIYHOTO
MeTenuka n'sayHa (6);
AepesHa fAulipka rekoH (s)
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Tema 2. I1poriecH JKUTTEISILHOCT] TBAPHH

Puc. 41.4. lyCiHb, Wo «nepe-
TBOPIOETHCA» Ha CTPAXOBUCLKO

Puc. 41.6. Monoawi
neonapa, skuii sapobus cnpoby
HanacT Ha mdxoﬁpaaa

Puc. 41.7. BisoH (amepwkaH-
CbKUA auKnin Buk) — Baxka
300614 ans BOBKIB

Puc. 41.8. [pynoea o6opoHa
NPOTK rPYNOBOro Hanaay:
BiBLEOWKW it BOBKM

Puc. 41.5, Cipa ponyxa po3ayBacTbCsa nepes ByXem,
wob 3nasaTucs BiNbLWOK, HiX BOHA € Hacnpasai

Boanouac socuth Garato JKepTB 3acTo-
COBY€ akTHUBHY oOopony. B okpemmnx Bunaz-
KaX CIPOTHB JKEePTBH MOKe 3aB/laTH 3HaYHHX
YHIKOJUKeHb XMKaky (puc. 41.7). Ocobamnso ue
CTOCYETHCS THX JKEPTB, K JKUBYTH IPyHamMu i
MOKYTb ODoporuTHCS cymicHo. [lo pedi, 10cuThb
4acTO Ha TAKHMX JKePTB MOJI0I0Th 3rpaitHi XnKa-
K. 1liz yac Takux rpynoBHx 3iTKHEHb N€peMo-
ra Moze JlictaTica Tiit rpyni, y Akiit B3aemoia
Miz ocobunamu Oy ie OiJibll HANATOLKEHOIO.

Koxen cnocié 60poTebn Mae cBOI Helo-
aikm, Y IliBuiuyniit Amepuui ta I'pennaniii
MEeINIKaloTh BiBIEOMKH — BeJIWKi KVIiHI nap-
Honauai. Ha HMX noaooTh 1oJaspHi BOBKH.
Y pasi nanmasy BOBKIB BiBIEOHKH TPyNyIOTHC
i YTBOPIOIOTL KOJIO, YCEPeJMHi SIKOro XoBa-
€ThCSI MOJIOHAK (puc. 41.8). Y nap Bisiebuka
porom abo KONMTOM MOKe OYTH CMEePTEIbHUM
s Boska. lleit ypomxkenmit cnocih saxucry
BiBIIEOMKIB JlonoMarae iM MPOTHCTOSATH BOB-
KaM, aJie BMSIBUBCS 3ryOHHM y 3axXucTi Bij
MHC/IHMBLIB 3 BOrHenasibHoo 30po€io. SKiio
moauHa BOuBace ojiHoro Ouka, iHuI He aAoMyc-
KaloTh 11 10 3arndJoro, J0KH MMUCJIHBEIL He
nepeb’e Bce cTajo0.

B BeanepepsHa «roHka 036pPOEHL» MiX Xu-
Xakamu i XeprTeamuy € BaXINBOIO NMPUYMHOIO
€BOJIIOUIMHOIO BAOCKOHANEHHA TBAPWH. | XMxXaku,
i XepTBM MOXYTb 3aCTOCYBATU MACKYBaHHSA, a B
DesKuxX Bunagkax — noasartv 41 6opoHUTUCHA Big,
XMXKakis rpynoto.

§ 41. [IpoTHCTOAHHA XIKAKIB | JKepTB

B «lorka 036pPOEHB» MiX XMXakamu i XepTBaMU; 3axUCHE, 3acTepexmBe Ta
3arposnuse 3a0apBreHHs.

m

4*

MOACHITL BIAMIHHICTL MiDK 3aXUCHWUM, 3aCTepPeXNvBUM i 3arpo3nMeuM 3a-
6apBneHHaMm.

BisLebuku Hacensnu AMepuky Ta EBpasiio B 4acu MaMOHTIB i 30epernvca
0o Haworo Yacy. OaHak B OCTaHHI ABa CTONITTA IXHA YMCENbHICTb Pi3KO
ckopoTunacs. Llei Bua nepebyBaB Ha MeXi 3HUKHEHHRA; OCTaHHIMUK Aeca-
TUPIYYAMM MOrO NOYANK OXOPOHATU M PO3CENATI. YOMY X CKOpOoYyBanacs
YUCENbHICTb LULOro Buay?

Hageaitb Bigomi BaM Npyknaam npucToCyBaHb XMXKakKiB 40 HANagis Ha iXHix
XepTs. FK XepTBY MOXYTb NPOTHUCTOATH TAKKMM Hanagam?

. XTO B NPOTUCTOAHHI XMxXaka i xepTeu € 6inbLl NPUCTOCOBAHUM 40 HEOro?

Ypaxynte, wo Ginbwicte razenen (puc. 41.1, c. 162) paHo 4m niaHO 3arvHe
8 3ybax xuxaka, a 6yap-akuii AOPOCNUIA renap 3a CBOE XWUTTA BNONIOBAB

6araTbox radenei abo iHWWUX XepT..

® 4. Poru, Kirti i konura. Y ccasujis BUHUKAIOTb OCOBNMBI OpraHu,
AKi 4aCTO NOB'A3aHi 3 NPOTUCTOAHHAM MK XMXaKamu Ta iXHIMU XepTBamu

(x04a BMKOPUCTOBYIOTLCA | 3 IHLLOK METOID).
Y KONUTHUX CCaBUiB POrv MOXYTb BUKOPUC-
TOBYBATMCSH AN 3axXUCTY, a TAKOX Ana Typ-
HipHWX ABOG0IB MiX NpeacTaBHMKaMu 04HOM0
Buay. € nBa OCHOBHI Tunw poris (puc. 41.9).
B onexiB poru kictkosi, 6inbw abo meHw pos-
ranyxeHi. KoXXHoro poky BOHM BUPOCTAKTh
nig Wwapom Wwkipu. 3 4acom LWwkipa BiaMUpae,
i KiCTKa poris OronoeTsLCa. ¥ NeBHOMY Ce30Hi
poru BignanawTs, abu BUPOCTM 3HOBY. ¥ poaun-
HU NOPOXHUCTOPOrux (abo GUKoBKX), A0 AKOI
Hanexartb 6uKkK, koanu, bapaHu, aHTUNONU I iH.,
porv Hepo3ranyXxeHi ¥ He BignaaaiTs. BoHu
yTBOPEHi porosoio (6inkosoin) 060/0HKOID, WO
MICTUTLCA Ha KICTKOBI OCHOBI.

Porosi 4oxnu yTBOPIOKTLCH W HA Nanbuax
6arateox ccasuie (puc. 41.10). 3anexHo Big
X (hOPMU BOHW HA3NBAKD ThCH Kil TAMWM, HIl TAMW
a6o konutamu. Kirti ccasuis nofibHi Ao Kirtis
y penTuniin i nTaxis, BOHKW MailOTb 3aroCTpeHy
Ta AOCUTL 4acTo 3irHyTy ¢popmy. Hirri — ue
CNNOWEHI POroBi NNAacTUHKK, L0 XapakTepHi
ans Baratbox NpUMarie, 3oKpeMa M JauHn.
Kornura — poroei NOKpMBEM, O OXOM/IOKTb
nanbui 3HU3y Ta 3 60kiB. BOHW 3ax1LLaoTh KiHUI
nanbuis i CNPURAIOTL WBUAKOMY Biry.

Puc. 41.9. [1ga Tunu poris

ccasuis
. Kiroth
o A Y
: L
; <
Hiroth J

A‘)\_’ Konuro

Puc. 41.10. MNMopiBHAHHS
POroBuX YTBOPEHb Ha KiHLAX
' nanbliB ccasuis
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Tema 2. Tlponecy KATTENISIBHOCTI TBAPHH

®m 5. XXuea «apTtunepia». Xyku-6om-
Gapamnpmn — Le TYpyHU, AKi BAKOPUCTOBYIOTb
He3Bu4anHWi 3acib aaxucTy. Y yepesui Takoro
XKYyKa MICTATLCA OBi 3a103U1, KOXHA 3 AKUX BU-
pobnse nesHy peuoBuHy. Lii peqoBuHn Hako-
NUYYIOTLCA KOXHA y CBOEMY peaepsyapi. Mpu
3arpoa3i XyK 3Millye Ui ABi pe40oBUHW B 0COD-
NUBIA peakuinHiin kamepi. Tam BiadyBaeTbCH
XiMiYyHa peakuis, yHacniook skoi TemnepaTypa
cymiwi carae 100 "C! 3 ocob6nmeumM 3BYKOM,
L0 Haragye maneHokunin Bubyx, posirpita igka
CyMill BUKMAAeTbes 3 Yyepesua 6ombapavpa
(pwc. 41.11). Usoro goctartHeo, wob sigirHatn
3HAYHY YaCTWUHY BOPOTiB LIbOro XYyKa.

® 6. MypawuHi neBn. [ns Hanagy Ha CBOIX XEePTB TBapUHK iHOAI 3a-
CTOCOBYIOTb CTBOPEHI HUMW NACTKK, SIK-OT NaByKu NaByTuHy (puc. 12.3, c. 48).
ICHYIOTB 1 iHWI NpUKnaaum. Ha ainsHkax, BKpUTUX NICKOM, 4acTo Hibu cami coboto
3’ ABNATLCS aKypaTHi aMku (puc. 41.12). Axwo nobayunte ix — npuavsiTecs!
Lle nacTku, LWo pobnaTtb NMYUHKN MYPaLLIMHKUX eBiB — Manopyx/imBux Komax
i3 paay Cityactokpuni. Y cepeiHi BODOHKM XOBAETHLCH NIMHYMHKE MYpPaLUMHOro
NeBa, o BUCOBYE Ha NOBEPXHIO MULLIE CBOI BENUYE3HI wenenu. LLLo6 nobyay-
BaTW BOPOHKY, BOHA BUKMAANA BOIK NILUMHKK I KaMiHLL, 3arnuBnioiounch Y FpyHT.
AKLLO BY 3aX04eTe PO3AUBUTUCH NUYUHKY i 3p0BuTe pi3kuii pyx, BOHA Bigyye
KONIMBAHHSA NICKY Ta CXOBAETLCA Y KOro rMubuHi. Ane aKwWo y BOPOHKY Bnane
AKACb KOMaxa (Hanpuknag, Mypaxa), IM4vHKa MypawmnHoro jieBa Cxonurb ii Ta
3'icTb. [LocUTb 4acTo MOXHa NoBaYMTK, K MypaLLKa KOB3ae CUMNY4YUM NiCKOM
Ha CXWNi BOPOHKMW, a NMYMHKA MyPAaLLMHOro NIeBa KMAAE B Hel NiLUHKY, Wwob
36UTK HA AHO NacTKu.

Puc. 41.11. 3axmwanyuvce
BiO Hanapny, xyk-6ombapaovp
3acTOCOBYE CBOW 36poio

Puc. 41.12. MypawwnHuia nes: gopocna komaxa (a) Ta i nnyumHka (6);
BOPOHKM MypaLUMHOro Neea (8); cnocit BUKOPUCTaHHA NacTku (r)

§ 42. lloapasnusicTs i opranu uyTTA

® 1.MNogpa3nueicTb. Y §47 B posrisany-

JiM IpUKAaan ABOOOTE Miz pisHUMU TBapuHa-
MH. Y HHUX Bi/Io0OpaXka€eThCsl OHA 3 OCHOBHUX
ocobsmBocteit xkuTTs. 1le noopasausicms —
3aTHICTD OPrafisMy OTPHMYBaTH I1E€BHY iH-
dopmartito Ta Bianosiano Ha Hei pearyBaTH
(puc. 42.1).

o siduyeae aucuysn (puc. 29.1, c. 115),
KoJIu uoe 3acuiyxcenum aicom? 3aBIasAKN 30py
BOHA OLiHIOE TpeaMeTH Ha Biacrani. Indop-
Mallifo 1po TBapHH, 10 TOOYBAIN TYT HEllo-
J@ABHO, TMCHIIA OTPUMYE 33 JIONIOMOT0I0 HIOXY.
Cnyx ne pae 3acraty ii 3nenaubka. IIkipmi
PELENTOPH A0NOMAral0Th OLIHUTH TeMIIepaTypy CepeloBMINa, I0TUK — Ha-
BKOJIMILHIX 11PE/AMETH TOII0.

OpratizMm JHCHIL Bi/ICTeXKYE 3MiHM B 30BHIIIHBOMY CePeIOBHILI 32 J10-
OMOTOK) op2anie yymms, a00 peyenmopis. Ctan BHYTPILIHBOTO CEPEIO-
BHIIA OILHIOKTL eHmepopeuenmopu, sxki MOKHa MOPIBHATH 3 OpraHamu
uyTTS, UO CIIPAMOBaHI BCepe/iMHy OpraHismy.

® 2. 3ip. Oprauamu 30py TBapuH € oui (puc. 42.2,42.3). Ile moxky b OyTH
IPYHH KJITHH, 110 MICTATH CBITJIOUYYTJIMBY PEYOBHHY. Y WIEHHCTOHOTHX
3’ BJASIOTHCS TaK 3BaHi mpocmi éivxa. Y HUX CBITJIOYYTIUBI KAITHHH PO3-
MIlLYIOTBCS Ha CTIHKAX BHIUHAHHS HOKPUBIB (puc. 104, c. 43; 12.1. ¢. 48).
[pynu Takux BiUOK YTBOPIOIOTH cK1adHi (pacemxosi) oui (puc. 42.2).

Haiigockonanime nodyaosani o4i ro10BOHOTHX MOJIOCKIB i CCaBIIiB, 110
BUHHKJIN B LIHX BU/IiB HE3aJ€5KHO OJIMH Bij 0/iHOTO (puc. 42.3).

Puc. 42.1. 3eMHOBOAHA
TBapuHa y pantoBomy cTpubky

Macerkn (npocTi Biuka)

\ Oxpeme

npocre
BIYKO

Caina
1AM A

Kpuinraank

Uyrausi
kaitnan - Hepsosi

BOJOKHA

3oposuii HEpB

3oposuii Heps

Puc. 42.3. NMopisHanHa Oynoem o4ein
BOCBMUHOra Ta NOANHA

Puc. 42.2. Cxema 6ynoeu ¢haceTkosoro
OKa Komax




Tema 2. TlpouecH KUTTELAABHOCTI TBAPHH

m 3. Ximiuxe uytra. Crpuiinsirrs indopmaitii npo HagBHICTH MEBHUX
PEYOBHH Y CepefoBHIL BiAOYyBaEThCs 32 JIOMOMOTOIO Op2aMié XiMiH020
yymms. B apxaiyHuX TBapUH BOHM MOXKYTb PO3MIILyBaTHCS 10 BCill 1no-
BEPXHi MOKPUBIB (YePBH, JAHIETHUK). Y MOTIOCKIB CKYIIUCHHS YyTINBUX
KJTITHH 260 CleIiabHi OPraHy PO3MILLYIOTHCH B HIOXOBHX sSIMKaX a0o B reB-
HUX MiCIISIX MAHTIHHOT TOPOKHHUHH.

Yomy mapzan obmauye nosepxuio ixci sycuxamu, a myxa — xobomxom
(puc. 134, ¢. 53)? Y 41eHUCTOHOTHX OPraHy XiMiYHOTO YyTTS (HIOXOBI AMKH
3 YyTJMBHMH KJiITHHaM#) PO3TAIIOBaHi Ha POTOBOMY anapati abo ByCHKax.

Jlist BOMHUX XpeGeTHUX HIOX MAC BAHATKOBE 3HaYeHHs. AKy./1a MOKE
BiZlNYTH 3anax KpoBi 3a AeKijibka KizomeTpis. Uy TamBi KIITHHH Y BCIX Xpe-
HeTHUX PO3TAMOBYIOThCA HA CTIHKAX Hi3APiB. ¥ pub Hi3Api MAIOTH BULIISL
PO3MIILIEHUX HA ITOBEPXHI FOJIOBH KaHAJIBILIB, 4 B HA3eMHMX xpeGeTHUX BOHU
€ JUMSTHKOIO JINXaJIbHUX UIISXIB (puc. 42.4).

CmaxoBi penentopu B XpeOeTHHX PO3TAIIOBYIOTbCS B POTi, TEpPeAycim
Ha g3uii. Y pub BOHM TAKOXK MPUCYTHI B raoTii, cTpaBoxosi. Kpism Toro,
K THHM, [0 CIIPUHMAIOTHL XiMiYHe 110/Ipa3HEHHA, PO3MILLYIOTHCA B HHX Ha
BCill MOBEpPXHIi TLia.
® 4. TakTunsHayyTAMBICTL. HaiinpocTimmmu oprafnam, o CpHiiMaioTs
JNOTHK, € Mexanopeyenmopu. Boun cuipuiiMaiors ¢isuuni Biumsy (31asuio-
BAHHS1, 3ATMHAHHSA, TEMTIEPATyPy TOMIO). Y TBaPHH, SAKi MAtOTh TBEP/L NOKPHUBH,

TaKi OpraHi MOXYTb MaTH 4YyTJIHBI BOJIO-
CHUHKM, 10 CTHPYaTh Haj MOBEPXHEW Ta
CnpuitMatoTh nojipastents. Bonn MoXyTh
~ BuKOHyBaTH (DYHKLII iHIIMX OpraHiB yyT-
Ts1, HAIIPUKJIAJL, XIMIYHOTO,
. [epsunnoso/ni xpebetHi MaloTh Hiu-
— MYy 7AiNit0, KA CKJAIACTHCSA i3 BINAHAND
IOKPHBIB, YCepeaHHi AKMX € YyTIUBI K-
THHM (puc. 18.5, ¢. 73). Biuna jiuis cripy-
Ma€ KOJIMBAHHSA BOJIH HABKOJIO TBAPHHH,

Y nraxiB i ccaBUiB TAKTHJILHHMH Op-
raHaMi MOXKYTh OyTH cneiiajbHo Tiepe-
TBOpeHi nip'inu (metuHkn) abo Bosocesa
(BiGpucH, puc. 29.4, c. 116).
® 5. Cnyx i piBHoBara. Oprauu ciy-
Xy pO3BHMHEHI He B ycix OeaxpebeTHuX.
Y MoIocKiB Taky poJib BiJlirpac cmamo-
yucm — MillleyoK i3 pLAMHOIO, Y SKOMY
3HAXOAAThCA Kamiuii (puc. 42.5). llin
yac KOJIMBaHHS PiJIMHN KaMiHelb TOPKa-
CTHCA YYTAMBHX BIHOK KAITHH 000101 KH.

Puc. 42.4. Cxema 6ynoswv opraHy
Hioxy pub (&) i YoTupuHOrnx
(Ha npuknaai nauroka, 6)

Puc. 42.5. Cxema 6ynosu
crarouucTa

§ 42, lloapasausicTs i opraHu 4yTTs

Y uienucroHorux, ocodiuBo B KO-
Max, OpraHM CJIyXy DO3BHHeHi Kpalie.
Bonn MoxyTh po3TanioByBaTucs Ha pis-
HMX AlIsIHKaX Tia. Tak, y npsiMoKpuanx
OpraHu CJOyXy pPo3MilllyloThes Ha HOrax
(puc. 42.6). Inoai cupuitHATTA 3BYKY
BiZIOYBAETbCSA 3aB/SAKH BOJOCHHKAM Ha
TiJIi WIEHUCTOHOTrOro (NaByKH, Tapraln).

Y xpeGeTHHX OpPraH CIyXy — 64x0 —
nobynosanuii gocuTh ckaaano. Moro
OCHOBHA YaCTHHA PO3MIIYETHCSA BKiCT-
kax yepena. Byxo ccasuis (puc. 42.7)
CKJIQJIA€ThCsl 3 TPbOX BLULLJIIB: BHY-
TPIiLIHBOrO, CEPEIHBOrO H 30BHIIHBO-
ro Byxa. Poasunerne 308Hiwne eyxo €
Juie B ccaslliB. BoHo cknagaerhes i3
BYIIHOT PAKOBUHU i 30BHILITHBOTO CJIy-
XOBOTO XOJ1y, sIKHil 00MexkyeThbes bapa-
GaHHOIO MEPEeTHHKO. 30BHINIHE BYXO
CJYIYE JUIst YJIOBIIOBaHHS 3BYKY. Tak,
JUCHILE, TTPHCIYXOBYIOUHCH, PYXAE IO-
JIOBOIO Ta BYIUHUMH PaKOBHHaMH, abu
3PO3YMITH, 3BiAKHM iijie 3BYK. Cepedne
BYX0 CKJIAJIAE€THhCA 3 KaMepPH Ta CJIyXO-
BUX KicTouok (y amibiii, perruiiii i
nTaxiB BOHa OJ(H&, Y cCaBIliB — TpH).
Bonu nepejaiors i 1oCHI0I0TH KOJIH-
BaHH$ Bizt GapabaHHOI EpeTHHKH 10 0TBOPY BHYTpitiHboro Byxa. Cepejie
BYXO BHHMUKJIO B aMDibiii siK NpUCTOCYBaHHS /ISt BJIOBIIOBAHHS 3BYKY B
[OBITPSIHOMY cepeJIoBUILi. Buympiwne syxo, 1o € B ycix xpedeTHUX, CKJIa-
JIAETHCS i3 3aBUTKHM, yCepenHi SKoT IPOXOAUTDb Oe3rocepeiHe CIIPHITHITTS

Puc. 42.6. CaMka uBipKyHa 3HaxoauTb
camuA 3a ioro cnisom. Cnyxosi opraHu
Ha il Horax nokasaHi cTpinkamm

HanisBkpy:KHi KaHan

Cayxosi
KICTOYKH

Puc. 42.7. Cxema Byaoeun cepeaHboro
Byxa ccasun (Ha npuknagi monguHmn)

* 3BYKY, i1 TPhOX MiBKOJIOBMX KaHa/IiB.

Oprann piBHOBaru BiANOBiAalOTh 32 OTpUMaHHs iH(OpMaNii mpo mo-
JoKeHHs Tina. Y Boanux deaxpebeTHUX (MEAY3H, MOJIIOCKM Ta iH.) BOHM
MOKYTb OyTH npejctas/ieHi ctarouuctamu (puc. 42.5). Y xpebetnux — 1ie
MiBKOJIOBI KAHA/IM Y BHYTPIIHBOMY BYCi.

B Noapasnusicte — 3aaTtHiCTL OpradiaMy cnpuiMaTi NOAPa3HEeHHS Ta Biano-
BiAHO Ha HLOr O pearysaTtu. [Ans CNIPUAHATTA NOAPa3HEHb Y TBAPWH BUHUKAIOTh
PI3HOMAHITHI OpraHn YyTTa: 30pY, CNyXY, XIMIMHOTO 1 MEXaHIYHOro YyTTIB.

= lMoapasnueicts, opravy HyTTs (peuenTopu); eHTepopeuenTopu; o4i; NnPocTi
BiYKa Ta CKaaHi 04i; MexaHopeuenTopu; BiYHa NiHia; CTATOUMUCT; BYXO.
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Tema 2. Tlponecu sMUTTERISILHOCTI TBAPHH

B 1. NoscHiTk, K BiAO6PaXeHO NOAPA3NNBICTL HA PUCYHKY 42. 1.
Yomy TakTUAbHI peuenTopu B BinbWOCTI TBAPWH PO3TALLOBaHI No BCiK No-
BEpxHi Tina?
3. TosicHITL MexaHiam poboTu cTaTouuncTa, KOPUCTYIOYUCE PUCYHKOM 42.5.
4*, Yomy gns GinbWOCTI NTaxiB HIOX HE MAE BAX/JMBOI0 3HAYEHHS, a 3ip mae
BMHATKOBE 3HAYEHHA?

5*. 3pobiTb NpuNyLWEHHS NPO Te, 9K Npauioe npunag, 306paxeHnii Ha pucyH-
Ky 42.9.

B 6. bauuTn HeBuaUMeE. Hm 6auynnm Bu
Becenky? BoHa 3'aBnseTLes, Konu Bine cBiT-
no, wo mae sig CoHus, «po3KNafaeTseCsa» Ha
CcknaaoBi. KoxeH Konip 3yMOBNEHUIA NEBHOK
[OBXWHOK CBITNOBOI XBUNi. [poMeHi 3 Hal-
Puc. 42.8. KsiTka, siky Mi Ga- BiNbLUICIO AOBXUHOK My BAYMMO SIK YepPBOHI, a3
4IMO XOBTOIO (8), Ansi Gaxonn  HAMKOPOTLLOIO — AK i0NEeTOBI. Ane € YaCTUHM
crae 6in0-4epBoHOK (TOUHILE — cnekTpa, fKi M1 He Ba4mumo. OpHa 3 HUX — Vib-
ﬁino-ynmpaq)ione*rosono, 6)  Tpadioner, Wo Mae AOBXUHY XBUNI, MEHLY 33
dionetosuit konip. OAHAK ICHYIOTL TBAPUHW,
O 3AaTHI Moro cnpuimaTtu. Hacamnepep ue
A nrlllf"”‘“"'ﬂfﬁ‘ \\ 6.0,}'(0””.
. ; CnpuiAHSTTA cBiTna Baxonamum aMiweHe
(NOPIBHAHO 3 HALWWM CNIPUIAHATTAM) Y pioneTo-
B1i Bik. Baxonu He BavaTb YHepPBOHE CBITNO, ane
cnpuiimMaloTe ynstpadioner. bararo ksiTis, WO
30ai0TbCA HAM OAHOTOHHUMM, MaKOTb YNbTPa-
dioneToBun MaNOHOK, WO «NPU3HaYeHuin» ans
6pxin (puc. 42.8). Leih manioHok gonomMarae
6pKkonam 3Haxonutu NOTPIOGHI iM keiTK. ToBTO
POCNUHU NOCUNAKDTL CUrHanM Baxonam y Tux
KONbOpax, fki KOMaxv CNpuiMatoTe.
® 7. Enextpopeuenuif. [eski TBapuHn
34aTHi BigvyBaTH enekTpu4Hi nons. Hanpuknag,
ronosa akynu-monota (puc. 19.3, c. 76, 33.5,
c. 134) He BUNAAKOBO HAraaye MiHolwykay. Ha
HIll pO3TalloBaHi PeuenTopu, LWo Big4yBaTb
3MiHK enekTpomarHiTHoro nons. Kambany, wo
3apunacs B NiCOK Ha AHi, HEMOXJTMBO NoHa4nTn
i Maxke HEMOX/IMBO BiA4yTH 3a 3anaxom. Ane
cepue kambanu 6'eTbCH, | KOXHWIA HOro yaap
NOPOKYE eNeKTpoMarHiTHMM curHan. Akyna-
MOMOT, WO NOBINbHO NNWBE Hag AHOM, Bia4ye
MODMIDYCIB BiapiaiaioTseR 33 ueun curHan i Moxe BrnionosaTty kambany.
DOPMOIO CBOIX ENEKTPUYHUX AKyna-monoT 3aCTOCOBYE enekTpopelen-
CUrHanie TOpU ANs OTpUMaHHA iHdopmMmallii, ane, Biporia-

Puc. 42.9. DocnipxeHHn
E€NEKTPUYHOrQ NONA
Mopmipyca

Puc. 42.10. Pisvi suan

§ 43. Kepisni cucremu opratiamy

HO, HEe BUKOPWCTOBYE CBOE BNACHe eNeKTpuyHe
none. MoxHa ckasaTu, Lo BOHA Npauioe B
PEXUMi NACUBHOIO €NeKTPUYHOro nokaropa.
A Heeenuka npomeHenepa pnba MopMipyc,
WO MeLwkae B p. Hin, € akTUBHUM NOKaATOPOM.
Ii enexTpuuHuii opran Bupobnae cnabki enex-
TPUYHI iMNYyNbCKU, NIATPUMYIOUYN ENeKTPUYHe

v Puc. 42.11. «[A3b00»
none Haekpyru pubu (puc. 42.9). Bynb-akui KA4YKOHOCA BKPUTUHIA M'AKOID
HaBKONWLWHIA NpeameT abo OpraHiam NOpyWYE  Wwkipoio 3 BEAMKOIO KiNBKICTIO

e none n 3aeasikv LLOMY puba WMoro Biady- eNeKTPUYHUX peLenTopis
Bae. KpiMm Toro, MopmMipycv BUKOPUCTOBYIOTh
eNeKTPUYHI CUrHanu ans s3aemogii Mix pogudamu. KoxeH eua umx pud mae
CBOIW XapakTepHy Gopmy enekTpu4HmX iMmnynbcis (puc. 42.10).

IMOBIPHO, eneKTpopeLenLis A0CUTb NoLMpeHa cepea TBapuyH i 4OCTyNHa
HaBITL JesKKUM ccaBuaM, Hanpuknapg, «a3e00» kadkoHoca (puc. 28.5,42.11) —
e OpraH, Ha AKOMY PO3TalOoBaHI eNexTpopeuenTopu, Wo aonomaraiTb

TBapWHI 3HaxoaWuTV APiIbHUX BeaxpebeTHnx y Mmyni.

B 1. Perynsauia XxXutreaianeHocTi opradiamy. Okpemi cucreMu op-
raHiB OpraHiamy He iCHYIOTh caMOCTiliHO. BOHM HOEAHYIOTBCA Ta 3Jaro-
JIPKEHO TPAIOIOTH 3aB/SIKH HASIBHOCTI PEryasiTOpHUX cucTeM. € ABa IUIsxm
auiiicnenys peryasiii. I'ymopaavna peeynayin BiidyBacThCs 3aBAAKH T1e-
peraBaHHi cnemianbHuX pedosut. Hepeosa peeynayisa ¢ HacaiIkoM nepe-
JaBaHHs 30y/KEHHS, 1110 MA€ eJIeKTPUYHY TPUPOTY, MK KJIITHHAMM.

Haitapxaiunimoio hopMoio pervasiil € nepegaBaiis pevoBUH MIXK Cy-
cijiivm kaitunamu. [lepmumy peuoBuHaMu-perysitopamu Oy mpovk-
™ 00Miny. Hakonuuenusi abo Ha/UIMIIOK MeBHUX PEYOBUH MPHCKOPIOE UM
raJibMy€e 0OMiH pedoBHH, TO/II KJIITHH TOIIO.

B 2. EHOOKpMHHA perynsuia. YHacliloK B3aeMoLil pisHux TKaHun
i opranis y TBapuH y npoiieci eBooIil BUHMK/IA CKJIa/[Ha CHCTeMa ryMo-
pasibHoi peryisuii. Croyarky BoHa 3jiMCHIOBagacd OKPEMHUMH KJIiTHHa-
MU (KHIIKOBOHOPOKHHHHI), a Mi3Hille PO3BUBAINHCS CHeialbHI OpraHu
eHOOKPUHHOT cucmeMu. 31031 BHYTPINIHBOT cexpenii (eHJI0KPUHHI) BH-
ALISAI0TH crerianbii pedoBnHn — 20pmonu. OcodAMBICTIO TOPMOHAIBHOT
pervJsiii € BiITepMiHOBAHICTb i TpUBaMicTh Ail. 3aBAsIKY T PEryJIio0ThCs
npoiecu 0OMiHY PEUOBHH, 3POCTAHHS, PO3BUTKY, PO3MHOMKEHHsI TOILO.

Y pakonogibHux i KOMax eHA0KPHHHA CHCTeMa BiAIIOBiJa€ Hacamile-
pen 3a aunsinus (puc. 10.3, c. 42) i neperBopenis, peryiioc odMiH peyo-
BUH. EHIOKPUHHI 3271031 B HUX PO3TAIOBYIOTHCS B IEPE/Hi YacTHHI Tijia

%@ 171




Tema 2. llponech sKUTTEAIAIBHOCTI TBAPHH

Tlinodis il MoB'A3aHi 3 HEPBOBOIO CHCTEMOIO.
Tak BijIOyBa€ThCS B3aEMO3B 30K TYMO-
paJibHOT Ta HEPBOBOI peryJsiitii.

Haiicknaanime nobynoBana €Huo-
KPHHHA cCUcTeMa XpebeTHHUX (puc. 43.1).
Peryasuiio pobotu wiei peryasropuoi
cuctemMun 3jiiicHioe einoghiz. lleit op-
raH MICTHTbCA B TOJIOBHOMY MO3KY.
3aBsku oMy BizOyBa€TbCs B3aeMo-
JUst HEPBOBOI Ta €HJAOKPUHHOI CHCTEM.
Hepgoga peryasiia BnianBae na rymo-
pasibHy i HaBnaku. [opMoHM iHIMIMX
3a7103 (IMTONoAiOGHOT, NiAULIYHKOBOI,
HAJHHPKOBHX 3aJ103 TOIILO) PEryJiolTh
00MiH peyoBHH, BIVIMBAIOTh Ha peaKilii
opraHiamy Ha 30BHimHi noapasiuuku. Cratesi 3a/1031 PEryiio0Th PO3BHTOK
O3HAK CTaTi Ta PO3MHOKEHHSI.

® 3. Hepsosa perynauia. Ha BiaMminy Big rymMopaabHUX MeXaHizMiB,
Hepeo6a cucmeMa jlac Maitxke MUTTEBY Peakiiio Ha 30BHilIHI it BHYTpiuI-
Hi noapasuuku. BoHa nobyaosana 3i crieliaiisoBaiux KJIiTHH — Heuponie
(puc. 3.1, ¢..12), mo npusHaueni 1 36Mpanns il nepeaaBanns indopmaiii.

Yomy nepeoee 36yoxncenna nowupyemoca nabazamo weuduie, wine
eymopanvua 0in endoxpunnoi cucmemu? 30yIKEHHSI NEPeaEThCs Bif
HeHpOHa 10 HelipoHa Maiike MUTTEBO, a TIOLIMPEHHS TOPMOHIB 110 OpraHis-
MY 3aJI€KUTD BiL pyXY TPaHCHOPTHOI PIAMHM, 1110 iX MePeHOCUTh.

A 3dilicuioembcs 8ionosios opzanizmy Ha noopasvennn? Tpukia-
JIOM € nepejaBanis 30yoKeHHs 110 pegaexmopnii 0y3i (puc. 43.2). Y pasi
No/ipa3HeHts WKipH 30VUKYIOThCS YYTAHBI HEpoHH, AKi crnpuiiMaloTh
indopmartiio npo moaApazHeHHs BiJl pelenTopis i mepeaaloTh ii 10 1UeHTpiB
obpobaennsa. Taki nenrpu posramosa-
Hi B MIiCLSIX CKYITYEHHS HEHPOHIB (raH-
raigax ym Mo3ky). Tyt 30ypKkenns uepes
BCTaBHI HEHPOHU MNepelacTbCs Ha py-
XOBi, SIKI CHIIPAMOBYIOTh 30Y/UKEeHHs Ha
MeBHUIT opraH i BUKIMKAKOTh HOro pe-
aKLilo — CKOpPOYeHHS M 51318, BUIeNHA
CeKpeTiB 3aJ103aMU TOLLO.
® 4. HepBoBa cucrema Geaxpe-
GeTHUX. Y riZipn HePBOBI KIITHHH PO3-
TalloBaHi B 30BHIIIHbOMY 1Iapi KJIITHH i
YTBOPIOIOTH Mepexky (puc. 43.3). Takuii

Haanupxosi N
31031

Aeynnk

Hluro-
nonibHa
3a7103a [Migmnaynkosa
3a/103a

CiM'anuk

Puc. 43. 1. HaiiBaxnueiwi opranm
€HOOKPUHHOI CUCTEMW CCaBLiB
{Ha npuknani cobaku)

Crumya

CHuHHHIT MO30OK

o "
@ e ?
1

‘ Yyrausmii

Y

|h Peaxiis m'ssin

Puc. 43.2. Cxema pednekTopHoi
ayru (Ha npuknani xpebeTHux).
Ykon y naneub (CTUMyn) BUKNMKAE
peakuito (pyx)

§ 43. KepiBui cuctemMu opratismy

THIT HEPBOBOI CHCTEMH HA3UBAETHCS
cimuacmum.

Hlo 6yde, sxwo OdomopxHymuca
0o ziopu 2o0axo010? BoHa 3ilynThest B
rpyaouky. Hepsosi kaituin noegHaxi
3 MYCKYJBHUMH BiIPOCTKAMU LIKipHO-
MYCKYJIBHUX KJITHH (puc. 6.3, ¢. 26) i
BHKJIMKAIOTh IX CKOpoueHHs. Y Meays,
Croci6 KUTTA AKX € OLIbLI AKTHBHUM,
V HEPBOBIH CUCTEMI 3'ABJAAIOTHCH CKYTI-
YyenHs HepoHiB — 2ananil, y AIKHX 11po-
xonuth 00pobaenns indopmanii Bix
OprafiB 4yTTsl (CTATOIMCTIB i MPOCTHX
BiYOK) i BUPOGIEHHS BiANOBiLI HA no-
Ipa3HeHHH, '

[Tin yac eBomoLil HEPBOBOI CHUC-
TeMH BiOyBaIOcs CKYNMYeHHs HepBO-
BHUX KJAITHH Y raHrii, ki 3'€/IHYI0ThCS
HEPBOBUMH TsDKaMu. ¥ GaraTbox rpyl
He3xpebeTHUX y paifoHi TJIOTKH yTBO-
PIOEThCA  HABKOJIOIVIOTKOBE  KLJIbLIE.
B eBoaouiinio npocynyTux rpyi (4sie-
HHCTOHOTI, MOJIKOCKH) HOr0 HAa3uBaloTh
«TOJIOBHUM MO3KOM». Biji HbOrO HepyTh
NoyaToK HEPBOBI cTOBOYPH. ¥ Kinbuac-
THX YePBIB i YWICHHMCTOHOHX TaKi cTOBOYPH YTBOPIOIOTH ¥epesHuUll Hepeo-
BUll 1AHY02, TAHTJIIT AKOTO € B KOKHOMY CerMenTi Tijia.

Mo/IIOCKH MAIOTh PO3KUOAHO-6Y3R06uUl mun HepBOBOI cueTemu. Bona
BKJIIOYAE TAHTJIIT, 1110 3'€/IHaHi HePBOBUMH cTOBOYpaMu (puc. 43.4).

Homonswii
Fijpa YyepB K
[Tnanapis

Komaxa

Puc. 43.3. Bynosa HepBOBOI CUCTEMM
NpeacTaBHUKIB PISHWX rpyn
GeaxpebeTHux

HaskonorioTkosi
rauriii

Hepsosi
cToBOYpH

Puc. 43.4. Cxema ByaoBu HEPBOBOI
CHUCTEMMW YEPEBOHOIOro MONKICKA

B PerynatopHi cucTemm y3roaxyilote poboTy CUCTEM OPraHis Winoro opraxiamy
Ta Oro B3aEMOAIK 3 HABKONWULLHIM cepenoBuuem. NymopanbHa cuctema
CKNafaceTbCs 3 eHA0KPUHHUX 3aN03, L0 BUPOBNAI0TE PErYASTOPHI PE4YOBUHU —
ropMOHW. HEpBOBY CMCTEMY YTBOPIOIOTL 3'€AHAHI OAHA 3 OAHOI0 KNITUHK, WO
30aTHi NnepenasaTu 30YAXKEHHA. Y KULLIKOBONOPOXHUHHUX HEPBOBa cucTema
CiT4acTOro Tuny, a B iHWKx beaxpebeTHuX CKNagaETLCSH 3 HepBOBMX CTOBOYpIB
i raHrniis.

B yMOpansHa perynsauis; HepBoBa perynsuis; eHOOKPUHHAE perynsuis, ropMOHU;
rinoghia; HepBoBa cuctema; penekTopHa Ayra; raHriii.

B 1. Ha3ssiTb OCHOBHI O3HAKM N'yMOpPanbHOi PEryNaTOpHOI CUCTEMM.
2. Yomy ain HepBOBOI CUCTEMM BIAOYBAETLCA LWBNALWE 38 EHAOKPUHHY?




Tema 2. TTponecu AuTTEAisIbHOCTI TBAPHH

3. TMomipkyiTe, SK NOWMPIOBAaTUMETLCS HEPBOBE 30YKEHHA MO KITUHAX
HEPBOBOI CUCTEMMU rigpu.

4%, TIOSICHITL, YOMY HEPBOBY CUCTEMY, Y SIKiA 3'ABUINCA raHrmii, yBaxaioTs
BinbL NOCKOHANOI0, HiX HEPBOBY CUCTEMY CiTHACTOro TUNY.

- IMyHHa cucTema siK perynaropHa cucrema. IMYHHY CuCTEMY
TakoX MOXHa 3apaxysarv 4o perynatopHux. OcHoBHe ii 3aBAaHHA — 3axXucT
OpraHiamy Bif, 4yXOopiAHUX Pe4OBVH i XBOPODOTBOPHUX OPraHiaMie, a Takox
SHULLIGHHSA NOLWKOOXEeHUX KNITWH BnacHoro Tina. OTxe, ii poboTa cnpamoeaHa
Ha NIATPUMaHHS CTaNOCTI BHYTPILHLOrO cknaay opraHiamis.

IMyHHa cuctema TiCHO B3aEMOLIE 3 iHWWMK PEerynaTOPHUMNU CUCTEMaMUA,
Tak, nosiBa B KPOBI Y BifNOBIi/lb HA NPOHWKHEHHS YYy>XOPiIAHOro areHTa ocobnu-

BUX PEYOBUH — @HTUTIN — 3anyCKae BiAnoBi[lb CNOYATKy ryMOPankHOi, a NOTIM

i HepBOBOI cucTemM. BoHW, y CBOIO 4epry, 3anyckalTh PO3BUTOK BiANOBIAHWX
peakuii opraHiaMy (NiABULLIEHHSA TeMnepaTypu TOWO) | 30inblUeHHS B KPOBI
KiNIbKOCTI NEBHUX KJIITUH IMYHHOI CUCTEMM Ta iX A03PIBAHHS.

B 6. Bnams rpynm Ha po3BMTOK. Ha po60oTy perynsTopHUX CUCTeM
OpraHiaMy mMoxe BnAvBaTv XWTTA B rpyni. Ha nepwwuin nornsa, Ha pucyH-
ky 43.5 306paxeHo ABa Pi3Hi BUAW KOPOTKOBYCUX (POCNUHOIAHUX) NPAMOKPU=-
nux. Hacnpasai ue NUYnHKM 0aHOro BUAY — NYCTENbHOI capaHu, Lo Biapi3-
HAITLCA dazamMu (BapiaHTamu) po3BUTKY. 3eNeHuii KONip Mae NUYKMHKA, AKa
Bena NooAuHOKe XUTTA. BoHa maiixe He Baunna npeacTaBHUKIB CBOro BMaY
1 came TOMY CTaHe HiYMM He NPUMITHOIO NOOANHOKOKID KOMaxok.

TeMHWIA KOMIp Mae NMYMHKA, iKa NOCTIMHO 3ycTpidana ceoix poawdis. Lle
BMIMHYNO Ha pobOoTY i1 EHAOKPUHHOI CuCTEMU. 3 TaKOi IMYUHKK BUBEAETHLCS
3rpavHa capana. BenudyesHi arpai Takoi capaHu 36mpatoTeCa pasom i BupyLua-
I0Tb Yy Masapu. Bouu apartHi nepenitat Hepes mops 1 nycteni. OnycTUBWKUCH
Ha 3eMNI0, BUHNLLYIOTb YCIO POCNUHHICTb Tam, Kyau npunetinu (puc. 43.6).

Puc. 43.5, [iBi dasn (BapiaHTK pPO3BMTKY)
NycTeNnbHoI capaHn: NooanHoka (1iBopyy);
arpaiHa (npasopy4)

Puc. 43.6. MpwniT 3rpai
capaHu Hece ronoa
i onycTenoBaHHA

&

§ 44. Hepsosa cHeTeMa XOp/0BHX

® 1. Oco6numeocTi HepBOBOI cucTeMu xpebeTHux. /[o xpeberTnnx
HajeskaTh TBAPHHH 3 HAHCKAAJHIIOW NOBEAIHKOIO i Halickiagnime rno-
GynosaHoio HepBoBOl0 cuctemolo. Ha siaminy Bin Gesxpebernux, y xop-
JIOBHX BOHA PO3TALIOBAHA HA CIMHHOMY Oolti yacTHui Tiza. Y Aannernuka
(puc. 17.3, ¢. 68), o € HaifapxaidHiluM 1peACTaBHUKOM THITY XOPAOBI,
HEepBOBA cHCTEMa — 1ie HepBoBa TpyOKa. Y xpeOeTHHX IeHTPa/ibHY HEPBOBY
CHCTEMY YTBOPIOIOTH 201081ull i cnunnuil mo30K. Bin 060X BiaxoasTh HEpBH,
siKi 0OMIHIOIOTBCS CHTHAJIAMH 3 YCiMa OpraHaMy Ta YacTHMHaMH Tija. Y xpe-
GeTHUX ONOPHA CHCTEeMA 3aXMINAE HepBoBY. Xpebili 3aXuiaioTh CIuHHmii,
a yeper — roJoBHUI MO30K (puc. 17.5).

YoMy 202106HUlL MOIOK YMEOPIOEMbCA CAMe HA NEpeoniil “acmumi
nepeoeoi mpyoxu? Bararo o3nak y 6y/108i Tisa OB’ s13aHi 3i criocoboM pyxy
(puc. 32.1,¢. 127). BinpiicTs OPraiB 4y TTS, 2 TAKOXK HEPBOBUII BY30.1, SIKH i
obpobusituMe iHhOpPMAILiio BiZi HUX, PO3TALIOBYBATUMETbCS B Til YacTHHI
TiJIa, AKA MEPIIoI0 CTHKAETHCS 3 TIOAPa3HUKaMu. Y xpedeTHux — e roJiosa.

V 1ienTpasibHiil HepBOBil CHCTEMi BUOKPEMITIOIOTE cipy it bisy peyosn-
ny. Ilepina € cKynm4eHHsIM TiJl HEPBOBUX KJIITHH, a Jipyra — iX BIZIPOCTKIB.
Takoxk BIZAPOCTKH YTBOPIOIOTH LJISIXH [epe/laBaHHs HEPBOBUX CUTHAIB —
HEPBU.

® 2. CNUHHWIA | rONOBHUIA MO30K. Cnunnuil Mo30% Y XpeOeTHHX 1acT-

KOBO 260 TIOBHICTIO 3AKPHTHIT y CIHHHOMO3KOBOMY Kanasi (puc. 44.1). Vioro
0coOMBICTIO € Te, 110 cipa pevyoBHta oToyeHa 011010, Ycepenti MiCTHTD-
Cq CIUHHOMO3KOBMIT KaHaJl, 110 € MOXiIHOI0 TOPOKHHHKI HEPBOBOI TPYOKH.
Bin zanoBHenuii CrnuMHHOMO3KOBOIO
piaunorn. Ha pisui 6insmocti xpe6-
[iB BiJl CMUHHOTO MO3KY BIIXOIATH
napHi CIHHHOMO3KOBI HEPBH.

Tlonoenuii MO30K CKJIAILAETLCS 3
MaTH BiULIB: JIOBTacToOro, 3ajHbo-
ro (MmicT i MO3040K), CepeiHboro,
MPOMIKIIOTO Ta KilllleBOro MO3JKY.
[TopoxuuuK (LITYHOYKH) MO3KY 3a-
MOBHEHI TIEIO0 CaMOI0 PIAMHOIO, 1O H
CITMHHOMO3KOBHWI KaHaJl.

Y eBO/IOUIITHO IIPOCYHYTHX Xpe-
OeTHUX KiHLUEBHI MO30K YTBOPIOE
nigKy.i, 110 BKPUTI KOPOIO — [APOM
cipoi peuwoeunu. HesnocepeHbO TYT

Crinmii MO30K _
Cipa pedosuHa

Bina
pC‘[OB Hlla

CHnuHHOMO3KOBHIL HEPB

Puc. 44.1. Cxema Bynosw QinaHKM
CMUHHOrO MO3KY CCaBua




Tema 2. [lpouecy KuTTeAisUILHOCT] TBAPHH

BiaOyBaeTbes 0Opobienns indop-
martii. Kpim TOro, Kopoto BKpUTHIi
MO3040K — BiJILIJI MO3KY, 1110 BI/IITO-
Bijlac 3a yarojukenictsb pyxis. Bina
pexvosuna ciayrye JUis riepeiaBaH-
pomeHeniepa  HsS CHrHaJIB Bil OJAHMX HYaCTHH

Pentuiis *a\ “}f / puba  MO3KY 10 iHIIMX i B3aEMO3B'A3KiB
// / Q‘ 3 iHmmMy opradamu. Biz ronosro-

- A ___,/*’f_'f/t‘(pmuosa puba ro MO3KY BiJIXOSTb YEPEITHO-MO3-
AmiGin - "/7 KOBi HepBH, sAKi 06CIAYTOBYIOTH HE

JUILIE TOJIOBY Ta BCi PO3MillleHI Ha
Hill opranm 4yTTd, a i 4acTKOBO
BCPXHIO YaCTHHY Tija.

V pub i amdibiit 3a posmi-
POM IIEpeBaKa€ CepejiHiil MO30K
(puc. 44.2, 44.3). Came B HbOMY B
OiabimocTi xpebeTHux (Kpim nTaxin i ccapilin) BiidyBaeThes HaHCKIa/HI A
06pobka indopmaii. B akya 106pe posBiHeH#ii KiHeBHii MO30K, 60 BOHH
MaloTh JIOCKOHAJIWI HIOX, 1 JIOCHTD BEJUKNH MO30YOK.

Ynepuie kopa niBKyJib KiHI€BOrO MO3KY 3'sBisicTbes B amibiii. Xapak-
TePHI JUIsE HUX JLJISIHKH KOPH HAa3MBAIOTL 0A8Hb010 KOporo. Y PenTuiii vHa-
CI0K YCKITAIHEHHST IXHIX PYXiB i moBei KM KiHleBHit MO30K nepebupae.na
cefe vacTury ByHKILi# KepyBanHs TiIoM i 30iab11yeThes B poamipax. [Tisky-
JIi HATIOB3AK0Th HA 1HIII JIISTHKH MO3KY, YHACIIOK YOT0 YTBOPIOETHCS BUTHH
cToBOypa B paiioni npoMixHoro Mo3ky. Jlasus kopa 106pe posBuHeHa, ajie
3'ABIACTLCS i 3a4aTOK HO60T Kopu. Y 1TaxiB MO30K 3arasioM noaibHmil 10
MO3KY pentiiit. OcobanBOCTAMM NTaxiB € 30iAbLICHHA CEPEIHBOTO MO3KY
AK BIAIIOBi/Ib HA OCHOBHE 3HAYEHHSI 30pPY B LIMX TBaAPHH i PO3BUTOK BEJTHKOTO
MO304Ka, 1110 BIANOBIJAE 3a CKJIA/IHI PYXH M/l YacC MOJBOTY.

Y ccasuiB BesMKi MiBKYJI NEPeHbOrO MO3KY CAraloTh Halbiibuioro
po3mipy Ta nepebupaiorh Ha cebe OCHOBHI KepiBHi (yHKUIT it 0OpoOKY iH-
thopmanii. Bonn BKpuTI HOBOIO KOPOIO, 0 CKJIAMAETHCS 3 JIEKIIBKOX 1IapiB
i, [TiBKys1i MaioTh 60po3HM Ta 3BUBHHM, 110 301IbLIYVIOTH IX TTIOBEPXHIO.
Hajipo3suHeHimoo € HoBa Kopa MpuMartis i 0cobauBo Joanuu (puc. 44.3).

[Trax

y
B Mosouok f/

B Cepeaniii Hioxosi pinsiku
MO30K KIHIIEBOT'O MO3KY

Kinesnit Mo3ok

Puc. 44.2. EBontouis ronoBHOrO MO3Ky
xpebeTHux

§ 45. PoamuoxKeHs

B Hepsosa cucTema TBapuH, W0 HAnNexaTb
[0 Tuny Xopaoei, npeacTtaeneHa HepBoBOK
Tpybkow. Y npeacTtaBHukiB nigtuny XpebGeTHi
LieHTpanbHa HepBOBa CUCTEeMa NOAINAETLCS Ha
CMUHHWIA | roNOBHWIA MO30K. BoHa po3Taluosa-
Ha 31 CNUHHOro BOKY Tina, ii 3aX1cT 3AINCHI0ETL-
CS ONOPHOKO CUCTEMOIO — XPeBTOM i Yepenom.

" [OnoBHWIT MO30K, CRIUHHUIA MO3OK; NIBKYA
rONOBHOIO MO3KY; Cipa pe4osuHa; Gina peyo-
BUHA; AABHS KOPA, HOBA KOPA.

Puc. 44.4. Kanyuunu

B 1. Yowmycame xpebeTHi MaoTh HacknagHilwe NnobynoBaHy HEpPBOBY CUCTEMY?
2. Hamaniounrte cxemy OCHOBHWX BifAiNis roNOBHOr0 MO3KY XpebeTHUX.
3. HassiTb BIAMIHHOCTI MiX HEPBOBOIO CUCTEMOIO XPeBEeTHUX | HepBOBUMM
cucrTemamu pisHux rpyn 6esxpebeTHux.
4*. MNomipkyATe, 4OMY B CNMHHOMY MO3KY Cipa pe4oBuHa oTto4yeHa 6inoto,
a 'y BENMKUX NIBKYNAX KIHUEBOro MO3Ky — HaBnakw.

B 3. Y Koro Mo30K HaubinbLwmnin? He s nioavHn! HaiibinbLumm € Mo30K
kawanota (puc. 30.7, ¢. 122), w0 BaxuTb maitxe 8,5 kr, TO4i SiK y CepeiHbo-
MY MO30K AOPOCNol moavHn mae sary 1,31 kr (wo ctaHosutb 1/50 ii Barn).
BiAHOCHWI PO3MIP rONOBHOIO MO3KY € HAMBINLLLWM Y aMEPUKaHCLKOT Masnit
KanyuuHa (puc. 44.4). BiH BaxuTb auwe 57 r, ane ue 1/18 saru sciei masnu!

® 1. DopMU PO3IMHOXEHHS TBAPUH. JKiTTs Ha 3eMii i ATPUMYETheA
3aB/AKH POSMHOKEHHIO opraniamin. ¥ Giosorii BHOKPEMITIOOTh TPU OCHOB-
Hi THTTH PO3MHOKEHHS.

Hecmamese posmmnosicennn. Hosuii opraniam po3BUBacTLCA 3 OJIHi€T
crienianizoBanoi K1iTHHN OarbKiBebKoro opraniamy. leii ciioci poaMuoxken-
HA IIOUHMPEHUH Y POCAHH (TaK Y HUX YTBOPIO-
IOTHCA CIIOPH ) Ta B OHOKJIITHHHUX OPraHi3min
(HAPUKIE/L, CAME TAK POSMHOKYIOTBCS OHO-
KA THHHI TBapuHONOAIOHI opradiamn — ameOu
it indyysopii, puc. 45.1).

Bezemamuene pozmnoscennn. Hosuii op-
raHiam yTBOPIOETBCS 3 YACTHHH Tisla OarTbKis-
CbKOTO OpraHismy. 3asBuyaii e rpyna KiaiTiH,

i 2 i Puc. 45. 1. HectateBse poamHo-
110 MalOTh M 1H11I1, OKPIM PO3MHOXeHHS, PYHK- KEHHS IHY30pIl TYDENbKY, WO

nii. Bu Bxke o3naiioMmincst 3 GpYHbKYBAHHAM — HaneXwTb A0 HAANPOCTILLMX
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Tema 2. Tporecu s KUTTEABSILHOCT] TRAPUTI

Puc. 45.2. BpyHbKyBaHHA
KIHCbKO1 aKTWHIl, 3BM4ANHOTO
YOPHOMOPCLKOro BMay

Puc. 45.3. BeretatuBHe
PO3MHOXEHHSA OAHOIO 3 BUAIB
MOPCBKNX KiNbY4aCTHX YepPBIs

Puc. 45.4. 3annigHeHHs
B NIOOWHW: SALEKNiTUHA Ta
criepmMaTo3oiam Nopy ia Hew,
OanH i3 HUX 3INNETLCA 3 ANLEe-
KNITUHOIO, YTBOPIOKOYU 3UroTy

Puc. 45.5. HepecT nococis.
Camka BUKnaae SMuekniTuHm

(ikpy), a cameupb NOAMBaEc ix

cnepmMmaro3oigamMm (Monoy-
KOM), AKi BUKMARIOTLCA Y BOAY
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y rigpu (puc. 6.8, c. 28). Came Tak yTBOpIO-
IOTHCSI MELY3H 111/ HaC PO3MHOKEHHA OB
(puc. 7.3, ¢. 30), yHnacnijok 1bOro npotecy
3 ABAAIOTHCA KOJOHIT Kopauis (puc. 7.4, c¢. 30).
ILi npouecn MoKHa criocTepiraTi Ha NpuKiIazax
PO3MHOKEHHS akTHHIT (MOOMHOKOI0 KOPa10BO-
ro noJina, puc. 45.2) Ta MOPCHKOTo Kilb4acToro
uepBa (puc. 45.3). Yomy uc y §§ 6 i 7 pozmio-
MHCEHNA NOJIME auUINaAUHaIncsa AxK Hecmame-
ee? A tomy, 1o s GaraTOKITHHHHX TBapHH
CMpaBKHE HecTaTeBe poaMuoxenus (puc. 45.1)
HE € XapaKTepHuM. Y 300710111 BeretaTtuBHe po3-
MHOKEHHA TaKOK HA3UBAIOTh HECTATEBUM.

Cmamese pozmnodxcennsn. Hoswit opranism
VTBOPIOETHLCA BHACJIAOK 3AWTTA ABOX KIITHH,
AKI Ha3HBAIOTLCA 2amemamu (CTaTeBUMH KJIi-
tAHaMu). llopiBusino Bennki rameT MaiTh
HA3BY SUUEKAIMUHU, BOHH YTBOPIOIOTLCH B
opratiszmax camoxk. /pibui craresi kaitunn Ha-
3UBAIOTL cnepmamo3zoidamu, i YTBOPIOIOTHCS
BOHM B OpraHiaMax camyie. [ameTn 3/1mBaloThes
g yac sanaionenus (puc. 45.4); yTBOPIOCTLCS
3uzoma (3arurijinena ek THHA), 3 AKOT pO3-
BUBAETLCA HOBUIT opraniam (puc. 45.5, 45.6).

m 2. lMepeBarn cTaTreBoroc pPO3MHO-
XeHHs. lIpuunuu, yHacaijlok AKHX cTaTene
PO3MHOKEHHS € XapakTepHUM s Giibmocti
CKAA/I0 NOOYI0BAHHX OPraHiamis, 10 ULOIO
yacy 0OroBOpIOIOTHCS BucHUMM. PosrasneMo
JMiie KiibKa o0cTaBuH.

Yomy xncusi icmomu npucmocosawi do
cepedosuwa? Tomy MO 3aJMUIAIOTD HALLA/L-
KiB TIIBKH Ti OCOOMHM, AKi 3MOIVIM BHUAKHUTH H
NOAUATH J10 3piytocti. MokHa ckasaTi, 1o BCi
OCOOMHHM, SIKI 3MOIVIM PO3MHOMKHUTHCSH, TPO-
HIJIM <IIepeBipKy» Ha BiANOBIIHICTE CBOEMY
cnocoby KHTTA B MEBHOMY cepeAoBuii. [xHi
HalaJIkK, MMBUJIIIIE 32 BCE, TEXK YCHNAAKYIOTD Ti
O3HaKH, sIKi CIPHAIH YCIIiX0BI iXHiX 6aTbKiB.

AKulo Hama/AKiB npu HecTaTeBOMY (Bere-
TAaTHBHOMY) PO3MHOKCHHI 3a/IMILIAE O/IHA 0CO-

§ 45. PoaMHoxennsi

OuHa, vei BOHM Oy Tb 0JHAKOBUMH i1 OIOHIMM 10 5aTBKiBCHKOT 0COOM M.
A IOTOMCTBO Bi/l CTATEBOIO PO3MHOKEHHSI ABOX O6aTbKiBCbKHX 0c0OHH Oyi1e
Habararto pisHoMaHiTHiIMM. KokeH i3 HatmakiB oTpuMac o/ii 03HaKH Bij
OaTbKa, a inmi — Bi MaTepi. YHACIiI0K OO BU/H, IO PO3MHOKYIOTHCH
CTAaTEBHM NLISXOM, HIBH/LITE BUPOOJISIIOTH HOBI IPUCTOCYBAHHS i LIBHALLIEC
€BOJIOUIOHYIOTh. BHHHKHEHHSI ¢TaTeBOT0 PO3MHOKEHHA 3HAYHO IIPUCKO-
PHIIO €BOJIIOLLTIO KUTTSI.

¥ 3. YAOCKOHaNeHHsA CTaTeBoro po3mMHoOXeHHs. [lepebir crareso-
ro PO3MHOKEHHS B Pi3HUX BULIB Mae cBOT ocobimsocTi. [Tepeaycim norpid-
HO PO3PI3HATH 30BHIINHE i BHYTPILIHE 3alliAHCHHS. Y pa3i 308HiwHb020
3annionenns SCKIITHIA Ta CIICPMATO3011 MOKYTh 3JUTHCS B 30BHillI-
HLOMY cepeloBUIIL, 3a3Bnyail v Bojti (puc. 45.5), re nemunyuoio € 3arndesip
3HaYHOI KiJTBKOCTI raMeT i 3uroT. 3oBHININE 3ari/IHeHHSA € XapaKTePHUM
JUIST KHITKOBOTIOPOKHUHHNX, MOPCBKHMX Kijlb4acTUX 4YepBiB, MOPChKHX
MOJTIOCKIB, KiCTKOBHX (TIpoMeHerepux i Jonarenepux) pub, 6e3xBocTux
amdibiii Ta i,

3 yacoM v GaraTbOX IPYN TBAPHH BUHHKATO 6Mympimne 3anuionen-
MA, KOJM caMellb YBOAHUTL CIEpMaTo30iH 0 CTaTeBUX NUIAXIB caMKu
(puc. 45.6). 3anniHenns BiAOYBA€ThCS B TiJI CAMKH Y IPHCTOCOBAHNX /1151
1bOro yMoBax. Take 3aiutiiHeHHs1 € XapaKTepHUM /151 TOJOBOHOTHX MO-
JIOCKIB, O1BIIOCTI WICHHCTOHOTHX, XPAIOBHX pub, xBocTaTix am(ibiii Ta,
3BICHO, V151 PENITHJIII, NTaxiB i ccaBiiB. KpiM Toro, BHYTpilllHE 3amtiiHeHHs
3aI0YaTKOBYE PO3BUTOK MOTOMCTBA B Tijli CAMKHM, NP0 1O BH Jli3HACTECH
Oisbiie B HacTynHOMY Traparpadi. i
B 4. TepmadpoanTM3M Ta PO3AINLHOCTATEBICTb. Y OaraThox Bi-
AiB TBApHH, BKIIOHAIOYN JIOAMHY, CIEPMATO30iM BUPOOASIOTECS B CTa-
TEBUX 3a/103aX CaMList, 10 JCTaMN HA3BY CIM’AHUKU, & AWIEKTITHHN — Y
seunuxax camok. [le asuie mae naspy poadiasnocmamesicms (v poc-
JIUH PO3JIIBHOCTATEBI BHAW HA3WBAIOTL ABO-
JOMHUMHM). AJle icHy€ il iHIIMIT BapianT, KoJIu
o0MBa TUIIM raMeT NPOJAYKYE OJHA OCOOH-
Ha — 2epmapodum (y pocIHH 1€ HA3HBAIOTh
OJTHOJIOMHICTIO). 3po3yMino, repmadpoautn
MAIOTh 1 CIM SIHMKH, 1 €U HHKH.

Hanpuknaa, repmMapoMTHUMH € JIOIIOBI
yepsu. OTBOpH KIHOYOT Ta YOJIOBIYOT cHuCTEM
PO3TAIIOBYIOTHCA B HUX Y 0cOO/MBII 3011 — Ha
nosicky. /lBa uepBu OOMIHIOIOTBCSI CTATEBUMM
KJATHHAMH U BIZIKJIQAAI0Th 3aIl1iIHeH] AHT1eKTi-
THHW B CIIITBHMIL ap camay (puc. 43.7, ¢. 180).

i oy el -
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Puc. 45.6. NapysaHHs 4epBO-
HOKnona 4YepeoHoro. OgHa 3
Lnx 0COBUH € CaMUEeM, AKUIA

YBOAWTL CBOI CNepmMarosoigu

[0 CTATEBUX WNAXIB CaMKn

179




Tema 2. Llpoiecn sKUTTESNBLHOCT] TBAPUH

Baxi1Boio 0co0IUBICTIO po3LiibHocTaTe-
BOCTI € ICHYBaHHSI 3HAYHNX BiAMIHHOCTEH MiXK
caMIlsIMM i1 caMKaMM. SKIo ui BiIMIHHOCTI
CTOCYIOTBCA IHHUIMX CHUCTEM, KPIM CTaTeBoi, 1e
ABNILE HA3UBACTLCA cmameeum Oumopgis-
MoM (puc. 12.2,¢.48; 12.4,¢. 49: 45.8).

B Cepep BapviH nowmpeHi ctatese i Beretatms-
He (siKe TaKkoX HasMBaKTb HECTATEBUM) TUMK PO3-
MHOXEHHSA. 3d CTareBoro PO3MHOXEHHS ramMeT
(suekniTMHa i CNepmaro30ia) 3NMBaloTLCH Nia
yac sannigHeHHs, YTBOPIIoHM 31roTy. PO3pI3HAIOTL
30BHILLHE 1 BHYTPILLHE 3aniaHeHHs. Ctatese po3-
MHOXEHHS$ € XxapakTepHuUM ans repmadpoanTHX
i poagineHocTaTesux BUAiB. PO3AINLHOCTATEBICTb
4acTO NOEAHYETLCA 3i CTATEBUM AUMOPPI3MOM.

Puc. 45.7. NapysaxHa
y repmadpoauTie — A0WOBUX
yepsis (yropi) Ta BUHOrpaaHuxX

: = Tarese poO3MHO-
cnumacie (yHuay) " Hecrarese, sereratmsHe 1a crarese p

KEHHS, raMeTy: SFLEeKNITUHN Ta cnepmMarosoian;
31roTa; 30BHILLHE ¢ BHYTPRILUHE 3anigHEeHHS, cam-
ki1, camLyi; repmMadpoanTn; CTatesuii AMMopQiam.

[ 1. fke PO3MHOXEHHA HA3MBAIOTL CTATEBNUM?
LLLo Take 3anniaHeHHa? AKi KniTuH1 6epyTb y HbOMY
y4acTb?

2. 3HailaiTe B yABHOMY cTaBeky (aus. ¢op3ay 1)
BWAW 3 HECTATEBWUM (BEreTaTtuBHWUM) i CTaTesrUM
PO3MHOXEHHSIM; i3 30BHILLIHIM | BHYTPILUHIM 3annia-
HEeHHAM, repMadpoanTiB | PO3AINBHOCTATEBUX.
3*. Yu € xapakTepHum ctaresuii aumopdiam ans
Puc. 45.8. Bns ropun (i REAKUX  mioanHU?

IHWWX NPUMATIB) € XapaKTeP- 4+ Qui cUMBOMW BUKOPUCTOBYIOT, LLI06 NO3HAYaTV

HAM CTATEBMA AUMOPDIM. o) o i camoK? SIK BOHM NOB’SI3aHI 3 Midoorieto?
C?:h;ii: ?ﬁ?;"féﬁ';ﬁf’;'ﬁﬂ:fa 5™. MNoACHIT 3HAYEHHA YepryBaHHs NOKONIHb Y
XUTTEBOMY UMK NEBHUX rPYn TBAPUH.

B 5. MapTreHoreHes. IcHye pisHoBWA CTATEBOr0 PO3MHOXEHHS, NPU AKO-
My He BinByBaeTbes 3annigHeHHs. BiH Mae HasBy napreHoreHes (Bif rpeusk.
[iBa Ta BUHWKHEHHR, 3apoaxenHs). Mpu HboMy HOBa 0COBVUHA PO3BUBAETHLCS
3 ANLEKNITUHK, siKka He NoTpebye 3annigHeHHs. Yepes Te, Wo MaeTbCs Npo
PO3BUTOK 3i CTATEBOI KJIITUHW, NAPTEHOreHes yBaxaroTb 0C06MBOI0 HOPMOLO
CTaTeBOro PO3MHOXEHHS.

ICHYE YAMano BUAIR, AKi 4epryloTb NApTEHOreHeTUYHE Ta CNPaBXHE CTaTese
poamHoxeHHs. Lle, 3okpema, aadHii Ta nonenuui. MNpoTarom nita Bei AadHIi
npeAcTaBneHi napTeHoreHeTUYHUMN caMmkamin. BoHu BIAKNAAAIOTHL ANLS 6es
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§ 46. PossuTok
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3annigHeHHs, | 3 UMX AELL BUXOOSTb HOBI
NapTEHOreHETUYHI CaMKI. BOCEHM, KoM Cnpasxne crarese
YMOBW CTalOTh MpWMMK, CAMKK Bifikna- / \ POSMHOKCHHA

JaloTh AALS, 3 SKUX BUXOOSTb CAMKMU "
qall'\l\’[ﬂ‘i’l S'IHI{FI t.,i
L

Ta camui. BoHuU napyoTeca, i CaMKu
Ocinb
3uma [LiDre= ipre-
£

BIAKNAOA0Th AALUSA HA 3UMY (3UMYIOMI
& CmreHc.s 5

ANUA). HaeecHi 3 HUX BUIRQYTL HOBI Nap-
TeHOreHeTW4Hi camkn (puc. 45.9).

Y yomy nonsrae npucTocyBasibHe
3Ha4YeHHA TaKor o YeprysaHHs NOKONiHbL?
Y cTaresoro nokoniHHa Gesnocepen- :
HbO 3anulae NoOTOMCTBO (TO6TO BiA- g
KJanae suus) Tinbkn NnOnoBuHa 0COo-
OuH — camkun. Y napreHoreHeTMYHoro
NOKONIHHA — yci 0coBuHK. 3a cnpuar-
NUBUX YMOB YTBOPEHHS PiI3HOMAaHITHONO NOTOMCTBA € HEeBaXJ/IMBUM — HaBILLIO
3MiHIOBaTUCA, NOKW BCe aobpe. A nepen HaCTaHHSM CYyBOPUX YMOB Kpalle
noadartu Npo Hawaakis. Lie — 3aBnaHHA NOKONIHHA 3i CNPaeXHiM CTaTesum
PO3MHOXEHHSM.

Puc. 45.9. YepryeaHHs cTaTesoro i
napreHoreHeTUYHWx NOKONIHL Yy AadHIA

H 1. Movartok iHAUBIAyanbHOro po3BunTKY. Bil nepekonanncs B pis-
HOMaHITTI (QOPM PO3MHOKEHHSI — YTBOpPEHHS HOBUX opranismis. [Ipore
Oyab-axiit HOBiIT ocobHi HeOOXiAHO NPOITTH CBI 1WASIX PO3BUTKY. Y THUIIO-
BOMY BUITQ/IKY 11 PO3BUTOK IOYMHAETHCS 3 OJIHIET K THHH — 3UTOTH.

THHOBI XM PO3BUTKY cXeMaTHYHO300pakeHi napucynxy 46.1(c. 182).
Po3BUTOK 10MMHAETHCS 3 1OALY 3UTOTH. Y TBOPIOIOThCS 2, notim 4, 8,
16 kuitun i 1. 7. e — dpobaenns. 3 yacom yTBOPIOETLCS Baacmyaa —
3apojlok, 1o narajye Oyawdamiky (Ha puc. 46.1 1i 300paxeHo 111010 Ta B
po3pisi).

ITigyae racrpyasnii ogmn Gik 61acTy/IM BBEPTAETHCS BCEPEIMHY il VTBO-
pIOETHhCs 2acmpyaa. Y Hiil MOKHA BUPI3HUTH 30BHImHINH (Ha puc. 46.1 —
GrakuTHUIT) Ta BHYTPimHIH (Ha puc. 46.1 — )KoBTHIT) 3apOJIKOBI JIMCTKH,
[3-racTpy i YTBOPIOIOTHCS D80Waposi meapunu — Taki, ik NpeCTABHUKN
Tuny Kunikosonopoxiumni,

Tperiit, npomizkHuM 3apoAKoBHIT AncTOK (Ha puc. 46.7 — 4epBOHMIA),
BHUHMKAE B TPMIIAPOBUX TBApHH. IX moainsiors Ha aBi rpynn. Y nepeun-
Hopomux (YepBH, YWICHHUCTOHOT, MOJIOCKH Ta iH.) POT postaiioBaHuii i3
TOro camoro OOKY, 110 i NEPBHHHUE POT racTpy.in. Y emopunnopomux (/10
SAKUX Ha/leKaTh XOPOBI il gesaki inmii rpynm) i3 Toro HoKy, /e B racTpyJin
OyB posTaloBaHUil TEPBUHHHIA POT, PO3BUBAETLCS aHAILHHIT OTBIp.
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Tesa 2. Ilponecy sKurre (i ibHOCTI TBApHH

=

® 2. MNpaMuii i HenpaMuii Ppo3BUTOK. Po3BITOK OCOOMHM, CYKYITHICTE
il mepeTBOPEeHb Y KUTTI Bi/l HAPO/UKEHHS IO CMEPTi Ha3HBAETHCSA OHmMOze-
£ nezom. OHTOreHe3 MOALAAIOTEH Ha JIBi
Byrera } YACTHHU: 3APOOK08Y (ea&ﬁpioua;ibfl_\,-').
E (*« J o BigdyBaeTbes B silleBux 000J0H-
A4 Kax a00 B MaTepHHCBKOMY OpraHiami,
JApobGaenis i nicasnzapookosy (NOCTEMOPIOHATIBHY ).
[lic/is13apoAKOBHIT PO3BUTOK MOXKeE
1 Oyt Hempamum (rodnaruca 3 Ju-
uuHKOBOTO eTarny) abo npamum (He3
VTBOPEHHsI Au4YuHKH). Y OaraThox
rpynax TBapuH € NPCJICTABHUKH SIK i3
HENPSAMUM, TaK i 3 TPAMHUM PO3BUTKOM
(puc. 46.2). Hanpukaa, 1151 MOPCbKHX
KMIITKOBOTIOPOKHHHHUX XapPaKTEePHUM
€ HENpIAMUIT PO3BUTOK i3 IJIABAIOUOIO
JUYMHKOIO. Y KMTTEBOMY UMK/ ay-
penii Taka JUYMHKA € HacJUIKOM CTa-
TEBOTO PO3MHONKCHUS Mey3 (puc. 7.3,
¢. 30). Ane B npiCHOBOAHOI riapyu cTa-
st IMYUHKH 3HHKAE, i PO3BUTOK CTAE
npaMuM. JIMYHHKH € B MOPCBKHX ue-
PEBOHOIMX MOJIIOCKIB (puc. 15.6, c. 60)
i BicyTHi B IXHIX Ha3eMHMX i IPiCcHO-
BO/UHMX TIPeACTaBHHUKIB.
Bu BiKe 3Ha€rTe, 1110 POZBUTOK KO-
max (puc. 14.2, 14.3, c¢. 56) Bindy-
BAETHCHA 3 MOBHUM ado 3 HENoBHUM

8-KaiTKOBMI 3apOAOK |

Bractyasmis Jr
baacryna B pospisi Bactyna

4 lactpyaa

[Tepuunnii por

JIBOmapoei TBapUHM
Tpumaposi Teapunm:

. N'iilfiﬁ}"rHiuii nepetBopeHnsiM (puc. 46.3). lle jBa
B\ AAIBHHIL - higyi gapianTi HENPAMOTO PO3BUTKY.
j = [Ticas meperBopennsi (y pasi He-

[lepsnnopoti  psiMOro po3BHTKY) a00 HapO/UKeH s

TBapuHi (v pagi NpsIMOTO PO3BHTKY) BUHHKA€E

MaiibyTiii  eofuna kinnesoi crauii. ¥ Gararbox

e KOMax BOHa 3pa3y 3/1aTHa 10 CTaTeBO-

ro posmMHoXKeHHs.. Y xpebeTHux TBa-

PHH KiHlleBa CcTalis MOALISETLCA Ha

J/IBa eTarnu; Heapiaocmi (I0BEHIIbHIIT)

i cmamesgoi 3pinocmi. 3po3ymisio, 1O

PO3MHOKEHHS BiIOYBACTLCA caMe Ha

i Bropisopori

B TBAPHUHH
\-—-—-.._,.

Puc. 46. 1. NepLui eTan PO3BUTKY TPLOX ;
rONOBHUX FPYN TBapWH (3BEpXy BHU3) OCTaHHbOMY €Talll.

MaiiGyTniit
aHABLHUN OTBIp
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Puc. 46.2. NopiBHAHHA eTanie oHToreHeay amdibin i pentunii

V nopiBHsiHO HeGaraTboX BUIIB, 10 SKMX HAJIEKUTH i JTIOANHA, € 1€ O1HH
eTail Kinienoi ctazil: crapicts. Crapa ocobuna nepecrae dparu yuactsb y pos-
MHOKeHHL. Y OliblocTi iHMX BHAIB 3piia
ocoOMHa Ma€ 3MaTHICTb PO3MHOKYBATHCSL /1O
camoi eMepTi.

Xoya MexaHizmu perexepantii, ToOTO Bijt-
TBOPCHHA BTpaueluxX 4acTiH Tija (puc. 6.2,
¢. 25), ¢ nemo noAiOHUMH JI0 MeXaHi3MiB
HOPM@IBLHOIO PO3BUTKY, /0 MOBHOLIHHOI poo
pereHepaitii 3laTHi JIMLIC HEUMCCHHT BUJIH. '

® 3.Cnoci0 BiATBOPEHHS NOTOMCTBA. Imaro Himda

Bu Bke 3HacTe, 1110 BHYTPILLIHE 3a1L1iAHEHHA

BIIKPUBAE MOMKJIMBICTL 3aTPUMATH [1OTOM- \ﬂ

CTBO B MarepuHCbKOMY opraHismi. TBapu- S S e i

HIL 3 BHYTPIIUHIM 3aiiijiHEHHAM MOXKYTh HEPETBOPEHIISM
OyTH sluekIaonumu, SUUeHUBOPOOHUMU TA
scusopodnumu. TBapuun, AKi BIZIKIANAI0TH
AN, PI3HATHCS 3a1€KHO BiJl TOrO, CKiJib-
KH yacy siie nepedysae B Tiji Matepi. Tak,
PO3BUTOK A1 NTAXiB MOYMHAETLCS BXKC
Imic/1s1 TOro, K iHoro 3nece math. Piu y Tomy,
O AW NTaxiB Iy/Ke BEJHKI, i AKI0 BOHU
3aTPUMAIOTHCS B Tl camku, Tif Oyjie Bakko
aitarn. Ha BijimMiny Bia nraxis, 6arato per- Jlfmtqm
T BiIKJIaa€ sidis, AKi MpoiiIm yacTH-
HY PO3BUTKY B Tizti Matepi (puc. 46.4, c. 184).

HactynHuMm KpokoM eBoJrioltii crtac su-
uencueopodinna. 3apojlok, 1o nepedysae

PossuToK 3 Henosimm

]I{'|1l"[¥!l J|}t‘!lli}l.\l
\;( N
Sitne

H‘IHHKH

-

Puc. 46.3. NopiBHAHHA HENPAMO-
ro pO3BUTKY KOMaX i3 HEMNOBHUM
| NOBHVM NEPEeTBOPEHHAM
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Tema 2. llponecut KUTTEASALHOCT] TBAPHH

Puc. 46.4. bonoTsHa yepena-
Xa NIATPUMYE HOMOK AnUs,
SIKi BIOAKNANAE B NICOK

Puc. 46.5. AhuexuBopoaiHHs
y ragioku (a). Monoga oco-
6uHa 3'ABNAETLCSH Ha CBIT Y

NiBLj, WO € BMAO3MIHEHUMN
sruesnmn obonoHkamu (0).

Puc. 46.6. XKueBopoaiHHa
B aKky/nu: 3apoaok y Tini Matepi,
LLLO 3B'A3aHWN i3 NNaueHTow (a);
noasa Monoaoi 0CobuHM Ha
cBiT(6)

B sHIEBUX 000JIOHKAX, PO3BUBACTLCSH 1IPH
1bOMY B Tijli Matepi (puc. 46.3). llpu crpasixk-
HHOMY JHCUGOPOOINHI 3aPOJIOK BLIALIIIT Bij
aieBnux 000JI0OHOK i 3B’A3aHMIT 13 MaTip'io 32
JA01OMOT0I0 [1aneH T (puc. 28.8, ¢. 113;46.6).
B 4. Tpueanictb Xutrta. Cniesianomen-
Hs Pi3HUX eraniB oHTOreHeay, Ak i Horo Tpu-
BaJslicTh, OyBae aysxKe pizHow. MakcumaibHe
APLECTPORAHA TPURATICTH KUTTS Tlenopah)i-
tica — 20 ai0, rpeHsIaHACHKOTO KHTa — HOHA/
200 pokis, a ABOCTYJIKOBOrO MOJIOCKA apKTH-
KM icaanacskoi (puc. 46.7) — nonain 500 po-
KiB! MakcuMasibHa 3apeecTpoBarna TpHBaIiCTE
JKUTTS JTIOAMHN cTaHoBUTbL 122 pokn. bararc
1€ YH MAJIO — 3AJ1€3KUTh BiJL TOTO, SIK caMe Tpo-
JKHTH 111 POKH.

B BiamiHHICTE MiX ronOBHUMM rpynamMmn TBApUH TICHC
nos'sA3ada 3 BIAMIHHOCTAMMU IXHBOrO 3apOAKOBOrC
po3BuTKY. OHTOreHes (CyKynHiCTb eTanis XutTs) y
Pi3HMX BUAIB CKNAnaeTbCA 3 PidHUX CTaaii i mae ayxe
pi3Hy TpuBanicTb. Micna3apoaxkosnii PO3BUTOK MOXE
OyTK HeNpaMuM (3i CTagied NYKMHKK) aBo NPaMUM,
Buawn 3 BHYTPIWHIM 3annigHEHHSM NOAINAIDTL Ha:
ArLeKNanHi, SMUEXMBOPOLAHI Ta XWUBOPOOHI.

" [Adpobnenns; 6nactyna; ractpyna; [BOLIAPOB
A TPULIAPOBI (NEePBUHHOPOTI M BTOPUHHOPOTI) TBa-
PUHW; 3aPOAKOBINIA | IMTICAS3aP0AKOBUIA, HENPAMIAY
i IpSAMUEA PO3BUTOK, SALEKNAHICTE, SALEXNBOPO-
LiHHSA, XNBOPOAIHHS.

. 1. OnuwiTe NoYaTKOBI €Tanu 3apoaKoBOro po3-
BUTKY ABOLLAPOBUX | TPULLAPOBUX TBAPWH.

2. 9k BiOMIHHICTb MiXX ABOMA TUNaMK PO3BUTKY, LLIC
nokasaHa Ha pucyHKy 46.2, noB’sidaHa 3 onaHyBaH-
HAM penTuaisMu cyxoaony?

3. Onuwite cNOCci6 PO3MHOXEHHS 1 PO3BUTKY NIO-
JAWHU i3 3aCTOCYBaHHAM NOHATL LULOT0 A nonepea-
HbLOro naparpadis.

4%, YaBiTb, WO BYEHUM YyOanocsa BCTAHOBUTU Me-
XaHi3aMu pereHepadii, Aki 3abe3ne4vyioTb PO3BUTOK
yTpa4YeHoi 4YacTuHY Tina, NoaibHuin 40 HOPManbHOIC
PO3BUTKY Uil HacTnHW. [0 AKux 3MiH ¥ MeaAnLUnH
MOXe NPUBECTH Take BiakpuTTa?

B 5. NepeGynoeu po3BUTKY. Akco-
noTnie (BOAHUX TBapwWH i3 nobpe po3suHe-
HUMW 30BHIWHIMK 3a6pamMu) Ta amBicToM
(Ha3emHuMX iCTOT, AKi HaraaylTs canamaHap)
CBOrO 4acy ONUCanu siK Pi3Hi poanuHW NiBAEHHO-
amepuKaHCbkux xBocTatux amoibin (puc. 46.8).
AKCOnoTnis poasoannn B akBapiymax, e BOHW
nobpe poamHoxyBanvics. Ta B cepenuHi XIX cT.
akconoTni, wo xXunu B 6aceiHi Napwuabkoro
©oTaHiYHOro caay, panTom NPonLLINY NePeTBO-
peHHs 1 BusiBunnca ambictomamu! 3'sicysano-
C#, L0 B aKCONOTAIB CTaTesa cucTema [03pisae
paHiwe BiO IHWWX CUCTEM Tina i BOHW 30aTHI
PO3MHOXYBATUCH, 3aNULLIAKYNCE NUHUHKAMU.
Lie sBnLue aictano Ha3ey HEOTeHiIs. 3a NeBHNX
YMOB akCONOTAi NPOXOAATL NePEeTBOPEHHA Ta
craTb ambicTomamm.,

HeoTeHia & npuknagom nepeTBopeHb
oprasiaMmiB, aki € HacnigkaMu 3MiH WBUAKO-
CTEW Pi3HUX NMPOLECiB Nig Yac iHgMeiayan-
HOro PO3BUTKY. YuM BiAPIBHAETLCA Yepen
NIOOWMHW BifA YepeniB HaWMX HaMbnux4umnx
poaudis? Haw moskoeuia yepen (gus. § 39,
n. 3) 3binkweHnin, a NMLUEBWIA — 3MEHLLEeHWIA.

§ 46. Poasurok

Puc. 46.7. Takmih Burnan mae
HalcTapiwa sigoma Hayui
TBApWHA

Ta ambicToma (6)

HacTuHu Yyepena NoauHNW Ta LWMMMNaH3e PO3BUBAIOTBCH 3 PI3HOK LWBMAKICTIO.
Y wyvmMnaH3e cnoYaTky LWBWAKO POCTE MO3KOBWIA Yepen, a Ni3Hille noro sune-
penxae nuueswia( puc. 46.9). Ane uein eTan po3BUTKY HAMK BTpayeHo. JlioguHa
HiBu «3acTparna» Ha eTani LWBKMAKOro 3pOCTaHHA MO3KOBOIO Yepena, a eran
NPUCKOPEHOr0 3pOCTaHHA NMUEBOro Yepena B Hel He BinbyBaeTLCs HIKOMN.

Puc. 46.9. 3MiHK nNig 4ac PO3BUTKY
nponopuin Yepena: | — WyMNaH3e:
HOBOHapoaxeHni (a), monoauii (6),
3pinui (8),; Il — nlaWHW: HOBOHAPO-
LokeHuid (r), apinmii (r'). NepeTBopeHHA
4yepena 8 OHTOreHesi MoXHa poarnana-
TV fIK BUKPUBABHHSA NPOCTOPY, Y AKOMY

BiH PO3BUBAETLCH.
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[Tepm ik chopMyTIOBaTH BU3HAUEHHS MOHSTTS <[IOBEAIHKA TBAPHUH»,
POSIJISIHEMO TPH JLYKe Pi3HI IIPUKIA/H,
® 1. MNepwwniin npuknan: nycrtensHi mokpuui. Y Ilisniuniit Agpuui,
30KpeMa B nycresi Caxapa, it Ha banapkomy Cxoi AKMBYTL MOKpHIL Peo-
miopa (HasBani na yects dpaniysnkoro disuka Pene Peomiopa). Moxpu-
ui — paxonodioni, wo ouxaoms 3adpamu. Ak Hce 60HU MOJNCYMb Hcumu
6 nycmeni?
i S I HaBL‘ICHi. KOJIN IPYHT BOJIOIMi, MOKpHIL
dodai puioTh Hipku. Jlis nux e Baxka pobora, ajpke
CHeLiaJIbHUX MPUCTOCYBAHb /Il PUTTS B LIMX
TBApHH Hemae. Y Hipili KuBe nmapa MOKpPHIb
(puc.47.1). Koaw oans napTHep nykae ixy, in-
NI 3aKpUBac BXijL CBOIM TizioM (puc.47.2). Lle
JLIOIIOMAraE NiITPUMYBATH B HiPIL BOJIOTICTD, 32
SIKOT MOJKHA JAMXaTH Hﬂﬁpahﬂ-l. Koun MOKpPHILA
MOBEPTACTHCSA, BOHA CTYKAC 110 ApTHEePY BYCH-

Puc. 47.1. Napa MOKPULLb
Peomiopa 6ins ixHboi Hipku KaMH, TOH yri3Hae 1i 3a 3a11axoMm i BIyckae 1o
Zacam ommgm  Hipku. [lapa Busoauts Big 50 g0 100 auTHn-

yaT i neBHMil yac roaye ix v wipui. Moaoansik
3aammae 0aTbKiBCBKY JOMIBKY HaBECHi, KOJIH
MOKHA BUPUTH HOBI CXOBaHKH.

Mokpuiii Peomiopa mailixe He npmucroco-
BaHi 3a cBOEIO OY/I0BOIO JIO JKUTTS B NIyCTeJi.
I BoAHOUAC 1€ O/IMH 13 HAITYMCE/IbHIIIMX BUJLIB,
Puc. 47.2. Hipka «sakopkosa-  Mommpennx y Caxapi! lomipxyume, sasdaxu

Hax» TiINOM MOKpULL HOMY.

§ 47, lllo Take nopepinka?

® 2. Apyrvii npuknaa: npoHypok. Y Kapnarax menrkae nrax posmi-
pPOM 3i NaKa, AKOro iHOAI MOJKHa 11002a4HTH | B iHIIMX YacTHHAX YKpaiuu.
[le nponypok. Kuse sin Gisst CTPYMKIB i HeBeJIMKHX PIYOK 3i CTPIMKOIO Te-
gicio. [ky snaxoauts nia soxow. [Iponypok sadirae nix Boay (puc 47.3),
TPHUMAIOUM KPHJid HAIiBPO3KPUTHMH, 1100 MOTIK NPHTHCKYBaB ioro 10
ana. Bin Gikutb npotu Teyil, 36upaioun pakonogibnmx, MOJIOCKIB i KoMax
(puc. 47.4). Yepes nesunii yac (nponypok 3a 50 ¢ Moxe npodirTn oM
JIO 25 M) BiH CKJasae Kpusia, i Bojla BUKMJIAE
iforo Ha nosepxuio. Ha siaminy Biji inmmx Ha-
MiBBOJIHUX MTaxXiB, IPOHYPOK HE MAE ACKPABO
BUpakeHuX ocobunBocTeil y cBoiit Oy108i, mo
AQIOT D FIODY OOy DOeTIE Tanmii ermo il ssrrera,
m 3. Tperi npuknan: nognHa po3ym-
Ha. Ham s sunnk y Adgpuii. Bin mac go6pe
PO3BHHECHY ONOPHO-pyXoBy cHeremy. Lle em-
HUIT BUJL, TIPEICTABHHKN SIKOTO MOKYTb I11PO-
OirTu gecsTh KiJIOMeTpiB, IPOIIMBTH JIBa,
a 1iCJIA HhOTO 3a/13TH Ha JIEPEBO.

Hatu syt nonmmpenuit Maiizxe ckpisb. Y Ad-
pHILl iICHYBAJIH IJIEMEHa, 10 HPHCTOCYBaancs
MOJIOBATH Ha CJOHIB, a Ha Yykorui it Asic-  Puc. 47.3. NpoHypok nif BOAOK
It MicIeBi &Kirre.ii 101010Th Ha TIOAeHiB i kutis,  (@oTo 3ropw, a 1a 360y, 6)
Ha cexuuax 6img Bucokoriptuoro osepa Titikaka,
wo B Ilisgenniit Amepuiti, Ha BHCOTI TOHaL
3 KM, JIOAM NPHUCTOCYBATHCSA BHPOLLYBATH KY-
Kypyasy. Oaunak y OyJ10Bi JIOJCBKOTO Tija He-
Ma€ MPHCTOCYBalb, MOAIOHUX 10 THX, 11O MU
mabne3y6i Kilwkn, siki CBOTO yacy noJoBajin
Ha CJOHIB (puc. 47.5). Y mojeit BiACyTHI NpH-
CTOCYBAHHA, 32 J01IOMOI0I0 AKHX, HANPHKJIAL,
Gini Beame nosoTs Ha Toaenis (puc. 30.5,
¢. 119). A cTBOpIOBATH INJaHTallil pocjauH Ha
CXMJIAX rip He 3MIr JKOo/IeH B, KpiM Halloro.
® 4. MNoeepiHka €K wWNAX MNPUCTOCY-
BaHb. Y BCIX TPbOX HaBEJCHUX IPHKJIAjax
NPHUCTOCYBAHHS NOB'$3aHi 3 NOBEAIHKOI —
Enoco(xm ;Li'l',. 0 € XAPaKTePHUM UIS OCO- oy 47 5 11106 nonosaTht Ha
Ouam Toro um inmoro suay. llpucrocysBaruca  cnowie, aasHi wabneaydi kiwku
J10 TIEBHOIO CNoco0y KUTTS B MEBHUX YMOBAX  manu BenuyesHi ikna. Adppu-
MOKHA HE TiJIbKM 3aBIAKN 0coOamMBiil Oyaosi  KaHCHKi TYGinbLi, WO NOMIOIOTE

i Ha CNOHIB, BUKOPWCTOBYIOTh
tizta (anatomii) abo 0cOONMBOCTAM KHTTEBUX Wcz ¥
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nporecis (Pisionorii), a i sasusiku noseainui. Came 3aBasKM npuCTOCY-
Ba/IbHiN noseinmi mokpuii Peomiopa MoKy Th inxaru 3s6pamu B nycrei,
a TIPOHYPOK — 30mMpary GeaxpebeTHUX Mi BOL0I0. 3BICHO, i B HaBEACHHX
[IPUKJIAIaX TOBEAIHKA MOKe 3a0e3NeyuTH IPHCTOCYBaHHs JIMIIE 3a TeB-
HOT anatomii Ta disiosnorii. Oco0aMBO BaXJIMBO Te, 1O A5 3a0e3neueHHs
NEBHOT TTOBE/IIHKN TBapUHA MMOBUHHA MaTH BiAnoBijny OyaoBy HEpBOBOI
CHCTEMH,

Moxkpuism Peomiopa i nponypky siactusi nesni criocobu aiit. Ha si-
MIHY BiJL HUX, JHOJMHA JIEMOHCTPYE HalipisHoMaHiTHI criocobu nopegiHkn
B pi3HHX yMOBax. Sk Bu jliznacrecs Aaui, e nos’s3ato 3 THM, 1110 TOBeiHKa
JIIOAMHH 3YMOBITIOETHCST OCOOTMBHM MEXaHI3MOM.

® 5. Bu3Ha4YeHHs NOHATTA «noBefjiHka». lloseainka — 1e croci6

B3a€MOZIIT ocobunm i3 cepeosumeM. [Hkoan — 1ie peakitis (Bianosiap) Ha
AKICh 30BHIWHI MOAIT. SKIO JOTOPKHYTHCA 110 riApn, BOHA 3iyaUTLCS B
rpyAouKy. SKio oxHa Mokpuitst Peomiopa nmoctykae BycMKaMu 1o inmiiii,
SIKa 3aKPUBAE BXiJL Y HIPKY, Ta PO3SBEPHETHCH il ICPEBIPUTD 3aMax «rocTsi».
Y peaxux BUNajKax NeBHi /i CHIPUYMHSIIOTHCS BHYTPIlIHIMU IPOLEeCaMH.
[Tponypok MoKe BUPYIIMTH i BOAY i TOAI, KoK HOTo ToI0/Hi TaleHs-
Ta MPOCSATH iCTH, 1 TOA, KOJIM BiH 3rOJI0HIB caM.

Bynb-siknit opranism iciyc b HaBKoJIHIIHbOMY cepe/IoBHNL i NiATPUMYE
CBO€E BHYTpIlIHE cepejosuute. [ToBesinka TBapuHM CHIPSIMOBaHA HA30BHI,
a npuymna ii Moxe 6yTH AK 30BHININBOIO, TaK i BHYTPitboio. CurHaiin, mo
MOZKYTb CIIPHYMHHTH 3MiHH B HOBE/IHI, HA3MBAIOTh NOOPAIHUKAMU.

OTxe, nogedinka — ue jii OpraHiamy, mo CrnpsiMOBaHi HA HABKOJIMINHC
CepeIOBHILE Ta € BI/ANOBIUII0 HA 30BHiNTHI a60 BHYTPIMIHI NOIPA3HUKH.

B NpucrocysanHs 40 NEBHOrO CNOCOBY XUTTS B NEBHOMY CEPEAOBNLL 3aNEXUTH

He Tinbku BiA 6y108M Ta PyHKUIA TBAPWH, @ I Big ixHLOT noseaiHku. MoeeajiHka —

ue Ail opradiamy, Wwo cnpaMoBaHi Ha 30BHILLUHE cepe,uoamme Ta € BiANOBIAAK
Ha 308HiWHI ab0 BHYTPILIHI NOAPa3HUKK.

lMoapasHuk; noseniHka.

. 1. UWo Take noseainka? Hasepits Nnpuknaan noseaiHky TBapuH.

2. MopiBHARTE NPUCTOCYBAHHS A0 NOMOBAHHS
NOAVHK Ta NPeAcTaBHUKIB paay Xuxi.

3. Ulo 306paxeHo Ha pucyHky 47.67 Aki no-
APasHUKU CNPUYUHAAK TaKy NOBELIHKY?

4*. NomipkyiTe, siKi 0cobnuBOCTI aHaTOMIT (By-
no8u) Ta gisionorii (yHKUIOHYBAHHS ) MOKPUL
Peomiopa, npoHypka Ta nioauHm 3abesnevyiots
MOXJTUBICTL IXHBOI NOBEAIHKK, WO onucaHa B
naparpadi.

§ 47. llo Take nopejinka?

Puc. 47.7. TpaekTopia NoNLOTY HIMHOrO MeTenuka, SKWMiA OPIEHTYETLEN (3/1i8a Hanpaso)
Ha npupogaHe (micavHe) | wTyyHe (cBivka) axepena ceitna

5*. Bu ngete synuuero Ta bauute ronybis, ﬂ_xi LoCh 36MpaoTb Ha A0PO3i.
HageaiTe Nnpuknaav NoapasHUKiB, Ha AKI Wi NTaxyu MOXYTb 3pearysaru, 1a
BKaXiTh, AKOO Byae ixHA nosegiHka.

E 6. Wkionuea noseaiHka. Mu 3'acyeanu, wo noeegiHka € cnocobom
NPUCTOCYBAHHA A0 HABKONMIUHLOIO cepeaoBulla. HYun 3asxau noseaniHka e
KOpUCHOI0? Ha xanb, Hi. PoarnaHemo npuknaa. HivHi MeTenuku BHOYI NeTaTb
Ha [Xepeno ceitna. AKLLO Take AXEPeno € BiAKPUTAM MoNyM’'aM, MEeTenvkKu
MOXYTb HABITb 3aruHyTM. YoMy X BOHW Tak pobnate?

Y Toi yac, konu hopMyBanacs NoBeAiHka MeTenukis, yHo4i He ByNo iHLWKX
pxepen ceitna, kpiM Micaus Ta sipok. o6 He BnykaTyn B TEMPSEBI, METENWKN
MPUCTOCYBANUCH NIATPUMYBATK NEBHUIA KYT MiXK HanpasMOM NoNLOTY Ta Npo-
MeHamMK ceitna. MNpomeHi Big Micsiua € maixe napanensHumn, ajgxe siH po3-
TaloBaHWi AyXe Aaneko. A 0Cb NPOMEHI Bif LUTYHHOrO Axepena CBitha po3xo-
OATLCA B Pi3Hi 6ok, Komaxa nosepTae, Wwob niaTpuMysaT NeBHUA KyT 40 HUX
(puc. 47.7) i noTpannsae B nonym's. Taka noBeiHka € NPUCTOCYBaNbHOIO M KO-
PWUCHOIO B NPUPOAHWUX YMOBAX, @ B LUTYHHO 3MIHEHNX — BUSIBNSETHCA 3ryOHOI0.

m 7.MoeepiHka Ik BUAOBa 03HaKa. MNosepjHka, pa3om 3 ocobnueoc-
Tamu Byn0Bu Ta GI3IoNOorii, HANEXWTL A0 YUCNA BXKIMBMX O3HAK BUAIB. Bnnaski
BUAM TBAPWH MOXYTb BiAPI3HATUCS 38 0cobNuU-
BOCTAMW CBOEI NOBEAiHKW. Hanpuknan, Bam
BiAOMO, Wo 6nn3bki BUAKW prbd, ski 3acTOCOBY-
I0Th ENeKTPUYHI curHanm, wob opieHTyBaTUCA
B KanamyTHI BOA|, BIOPI3HAIOTLCA 38 Xapakre-
pPoM umx curkanie (puc. 42.10, c. 170). Bausbki
Bnau 6esxsocTux amadibiit BiAPI3HAKTLCA 3a
ocoBnMBOCTAMK CBOIX NiceHb (puc. 47.8).
Lno6Ha nicHs CamLsi — BXMBUIA NOAPA3HUK  pye 47 8. Lle — camels pony-
ANA caMkn. 3aKOHOMIPHO, L0 CAYX CAMOK €  xy akuit knude camky. Moro
BinbLU YYTAMBMM CaMe 0,0 TUX 3BYKOBUX 4acTOT, cnis — Api6Ha Tpens, Wo
§IKi BUKOPUCTOBYIOTb CaMLIi IXHIX BUAIB, BinBunacs Ha NOBEPXHi BOAW
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Puc. 48. 1. Heps'aky woch
NepeLUKoAnNOo 3aTartk IMCTKK
nin 3emnio, ane MoxHa
NOMITUTH, LLLO BiH TAFHYB ix 3a
BEPXIBKK

Yeperiok Bepxiska

Puc. 48.2. 3a akvia kpain
AOWOBWIA Yepe'sik 3aTaryea-
TUME el NMCTOK Nif, 3emMNin?
A 3a AKM — BUPI3aHY 3 HbOro

dirypy, Wo nokasaHa
NYHKTUPOM?

Puc. 48.3. Yepe'saka 36unu
3 NAHTENWKY TUM, LLLO HaHecnu
HA YepeLUoK NUCTKA PeYOBUHU

3 BepxiBkK

190

® 1. Yu 30aTHMIA OOWOBUA YepB sk
A0 nepepbaveHHa? Sk Moxna jisnartHes,

© YOMY TBApHHH JAEMOHCTPYIOTH TY YM iHILY 110~

Beainky? Lle rocuts ckanajane 3asianng. [pu-
MYIEHH, 110 NePIIUMH CHAJAI0Th HA JYMKY
cIocTepiraycsi, 3a3spuuail BUABAAIOTHCA XnO-
TTVIMT. XTOCb, XTO T[()l(}i]‘{l']'l"b I]pl'l(‘.'l'()(‘}’ﬂil.ﬂbll_\,"
IOBCAIHKY, BUPILIUTD, 11O BOHA CBIIUHTE 11O
«poO3yM TBaput». Inmmii posrasgarume Beix

TBapuH SAK sanporpamosaii mexanismu. Ha-

Garato cknajHime BCTAHOBUTH, K e Bija0y-
BAE€THCS1 HACIIPAB/LL.

Posrasinemo npukaan. Jomosi ueps'siki 3a-
TATYIOTh Y CBOT 1i/I3¢MHi XO/IH onase aucTs. 3a
AKUU Kpail dowosull weps’ax 3amnzyeamu-
Me Wiaull Iucmox ma eupizany 3 Hvozo (izy-
py? CrnoctepeKeHHs1 MOKa3ylOTh, 1110 HePB AKH
TATHYTb JIICTSI 32 BEPXiBKY, a HC 3a YepCHIKH
(puc. 48.1). JInctok, Aknii TATHYTH 3a BEPXIBKY,
3rOPHETHCS TPYOKOI0; SKIIO HOTO TATHYTH 3a Ye-
pemiok, BiH 3actTparue. Un Moxe uepB’sKk 3as3ia-
JIeTiIb YSIBUTH, SIK MPOCTILIC TATHYTH JUCTOK?

Bupixkemo 3 mctka Girypy 3a nyHKTHPOM
(puc. 48.2) i crnocrepiraTuMeMo, K 4epB'saK
Oyne ii TaruyTi. Bin yXonnTbest 3a Hecnpasik-
Hill «dyepenoKk», o po3tamoBaHni GJAMKIe
JI0 BepxiBKM crpaBxHboro Jjuctkal Moxna
3pobUTH BHUCHOBOK MPO Te, 110 YEPB'SIK He-
3/aTHHIT JIo nepeabadeHHA. A 4oMy Bill TAr-
HE CHPABXKHE JHUCT 3a BepXiBKn? MoXKIMBO,
OPICHTYETBCS 3a SIKOIOCh PEUOBHHOIO?

Po3unHHMKOM MOXKHA BUMHUTH DPEYOBHHU
3 BepXiBKM JIHCTKa Ta 3 yepemka. SAkio norim
BUMOUHTH YepelioK y PEeYOBHHI 3 BEPXiBKH,
a BEpPXiBKY — y PCHOBHHI 3 yepelika, YepsaK
Oyjie TATHYTH 3a yepeniok (puc. 48.3). Conomu-
HY BiH 3aBA/IM TATHYTHME 32 KiHellb, 3MOYCHHI
PEYOBHHAMH BEPXiBKH. 3aJMIINJIOCA BCTAHO-
BUTH, SIKi caMe PEYOBHHM {10Tb Ha YePB'siKa.

§ 48. BusueHHs noBeiHKN TBAPHH

B 2. Ulo3anamM’aToBYyOTb OCU? [cuyioTh
1100 MHoKi (ToOTO TaKi, MO KUBYTH MOOJHMH-
i) ocH, AKMX HA3UBAIOTH dopoxciimu. Bonn
no/oioTh Ha napykis. I[TaByk — HebesneuHa
KepTea: Horo oTpyiinuil ykyc yo'e Oyab-axy
komaxy. OJHaK A0poKHi OCH CIIPOMOXKHI Ha-
HOCHTH TaByKaM TOYHI VKOJIM KaJIOM, BH-
epe/pKaloun YKyCcH CBOIX KepTs (puc. 48.4).
IaBykn — i3Ka a1 anunHoK ocH. CriifiManoro
naByKa KoMaxa BiJIHOCHTD /10 HipKH H BiiKJa-
JA€ HAa HBOT'O SIiILe, 3 SKOTO BUI/IE JIMYMHKA.
Sxnio oca B0'e naByka, Bit 3irCyeThest 10 TOTO,
SIK HUM 3MOsKe KuBUTHCS Jauunnka. Tomy ocu
JIHIIE NapaisyioTh CBOIO KEPTRY, 11030aB/1s10-
yu ii 3paTHocTi ao onopy. Jlnuunka Oyie no-
CTYI10BO MMOIaTH 11le KHBOI'0 11aBYyKa...

Y crpiMkiit cyTHdli oca BiaydYa€ Kajaom
came B HepBORI 1lenTpH nasyka. 4u HaByaoThb-
€51 OCH ITOIIOBATH Ha TaByKiB? fAK 11e He TUBHO,
Hi. Oca, Mo TiIBKHU-HO BUBEACA 3 JAJICUKH,
HiKOJIH He 3YCTPIHETLCs 31 CBOEIO MaTip'io, ase
BKe Mac Bci HeoOXiaHi BMiHHsL. Bukonysanis
HiPKH, 1OIYKH TIaBYKa, HOro 3HepyXoMJICHHS
TOIIO € BPOUKEHOIO HOBEAIHKOI OCH,

Ojnak € peyi, SKHM OCH MOXKYTb HaBYM-
THCA. PO3riIsiHeMO eKCIepPUMEHT 3 BUBUCHHA
TOro, SK OCa 3anaM’aTOBYE Micleposrauny-
BaHHs CBOET Hipkn (puc. 48.5). Ienyiors ocn,
AKi 3aKJ1a/1al0Th B OJIHY HIPKY KiJIbKa JKepTB.
Im tpeba BuwritaTH Ha nosoBanHs i noBep-
TaTHeA 10 cXoBaHku. Sk Boun ii 3HaxousTh?
3anaM'siTOBYIOTH PO3TAlllyBaHHsI IpPeAMETiB
Oizst cBo€el exoBaukn. AKIO OTOYHTH HIPKY
KOJIOM 13 HIHIITOK, 0Ca salam’sitac 110 O3Ha-
Ky (7). Ilpu nepemimcnni kona sOik TBapnia
HyKaTuMme HipKy B HOFro I[EeHTpi, a He TaM, je
BOHa MicTHTbest nacnpasii (2). Axmo x oca
10Ha4YuTDb 1epe/L codolo Koo 3 KaMiHIB i TpH-
KYTHHK i3 IIMILIOK, BOHA LIyKaTUMe HipKYy came
B Koai (3)! Ile cBiguuTh NpPo TE, 1O IS OCH
BAKJIMBIIIMM € pPO3TallyBAHHS HABKOJMIIHIX
IPEJAMETIB, a He iX 0COOIMBOCTI.

Puc. 48.4. JopoxHa oca

Hanajae Ha nasyka

Puc. 48.5. éxema

eKCNnepuMeHTy 3 BMBYEHHA

noBeaiHKK OCKH
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® 3. Bia cnocrepexeHb — A0 eKcnepuMeHTis. Posrusinyri npu-
KJIaJl1 BUBYCHHS IMOBC/LIHKM A0IIOMATAIOTh 3PO3YMITH, AK V THIIOBOMY BU-
najKy BiAOYyBae€TLCA A0CHIKeHHA. Y Ce N0UNHAETbCS 31 cnocmepecens, Y
HAIIMX NPUKJIA/LaX CrocTepiraiacs noBeiHKa YepB’skiB Ta 0c. 3a pe3yJib-
TATAMM CHIOCTEPEKEeHb MOKYTH BUHUKHYTH HeBHI 3anuranns. Ak ueps'sai
BU3HAYAC, 32 AKMI KiHEellbh JnCTKAa TATHYTH? JK oca BYUTHCH NOMI0BATH Ha
naBykiB? Sk oca 3arnam aToBY€E MiCIepO3TAlIyBAHHSA CBOET HIpKH?

[MosicuuTi pesyabTaTi ClOCTEpPesKeHb A0MOMAraloTh npunyuienns (ri-
notean ). MoxIMBO, uepB’ak J0ci Ky e GOpMY JHCTKA Ta BPAXOBVE, SIK TOM
Oye BXOJAUTH B HIpKY. MOXKINBO, BiH HPOCTO OPIEHTYETHCS 3aB/ISIKH Xi-
MidHOMY 4yTTIO. MOKINBO, OCa Mac HaBYUTHCS 3HEPYXOMJIIIOBATH NaByKa
(um mepeiivae ne BMiHHA vy cBoci MaTepi). MoxuBoO, ii noBeainKa € Bpo-
JukeHon. MokanBo, oca Bifiuysae, jie posraiiosata ii Hipka, 3a 3anaxoMm,
MarHiTHHUM [0JeM 91 SIKOCh ite. MOK/INBO, BOHA 3a11aM sITOBYE 1TIPEAMETH,
MO OTOYYIOTh HIpKY. Y pasi, AKIIO NPaBUJIBHUM € OCTAHHE TIPHITYILCHHS,
JUI OCH MOKe OVTH BUPIIAJILHHM XdPaKTeP OTOUYIOUNX HPEAMETiB, 4 MOK-
JIMBO, 1X pO3TalllyBaHHA.

1106 nepeBipUTH i PUITYIIEH S, HAYaCTIIe A0BOAHTLCS IPOBOAMTH
eKxcnepuMenn: BTpyyaTucs B PUPOAHI nporecu. AKIo npunymuents, mo
NepPeBipsAIOCA CKCIEPUMEHTOM, HE MMATBCPANIOCH, Tpeba BUCYBaTH i miepe-
BipATH 1HIII IiNOTE3M.

V pO3IIsHYTHX IPUK/IAAAX MOKHA NOMITHTH OJHY JV/Ke BasKIUBY 00-
cTaBUHY: 11100 KepyBaTH eBHUM Npoiecom, Tpeda po3yMiTh ioro Mexamis-
mu! Tak, poaymioun MexaniaMu MoBeinKH, JOCA/IHHKN 3MOTJIH KepyBaTH
THM, AK TATHE JUCTOK YepB'sAK, | THM, e HIyKac HipKy oca.

B W06 ycTaHoBUTY NPUYMHKX NEBHOT NOBEAIHKU TBapUH, HEOOXiAHI AOCNIKEHHS.
Ix saranbHa cxema € Takolo: 3aBAfKM CMOCTEPEXEHHAM BUHUKAE NeBHe 3a-
NUTaHHA; BiANOBIAAK Ha HEOMO CTAE SKECh NPUNYLLEHAR; ANS NepeBIpKY Npwv-
NYLEHHA BUKOHYIOTb EKCNEPUMEHTU. AKLLO NPUNYLLEHHS HE ML TBEPOXYETLCH,
NoTpiGHO POBUTK i1 NEPEBIPATH HOBI NPUMNYLLEHHS.

CrnocTepexeHHs; NPUNYLIeHHS; eKCNepuMeHT.

. 1. YuM BiAPISHAETLCA EKCNEPUMEHT Bif CNOCTepeXeHHA?

2. Hasiulo B1uB4aTK NOBEAIHKY TBAPUHT

3. Yomy OCi nOBOOAUTLCS 3anamM’aTOBYBATK PO3TALLYBAHHA NPEAMETIB HABKONO
ii Hipkn?

4, [oacHITh, 9K onucadi 8 naparpadi ekcnepumeHT gonomaranm potuTtu
Bu1BIp MiX NPUNYLLEHHAMM, 3a3HAYEHUMW B MYHKTI 37

5%. flk gizHaTtuca, nanyra, akKMia HaB4YMBCS PO3MOBAATH, YXKUBAE CNOBa BUNan-
KOBO 41 BiH YCTAHOBJIOE 3B’ A3KW MiX CNOBaMU Ta iX 3HA4YeHHAMN?

§ 48. BusucHHs noBeliHKKM TBApUH

H 4. He Bip o4am cBOIM! IHogi peui, L0 34310 TECA OYEBUAHUMU, BUSIBAISA-
I0TLCA HE TAKMMMK, AK 3aaBanocd. Hanpuknag, yci ronyd'aTtHuky (Kpim TUX, XTo
YUTAE NIAPYHHUKK 3 NOBELAIHKM TBAPUH) YNEBHEeHI: NTalweHaTa ronyba neBHnin
4ac y4atbesa nitati. BOHM CManaTh HAa Kpalo rHisaa i posmaxyioTts Kpunamu. He-
pes neskuiA 4ac NoYNHAIOTL NyPXaTu, a NnoTiM, — nitaty Binbw yneeHeHo. Xiba
6ynb-ska nioannHa, Wo 6aumnna Taky NnoBeaiHKy Ha BnacHi o4i, byae cymHiBatmcs
B TOMY, LLO MONOAI NTaxu BYATLCA NONLOTY?

YTiM, OCNIAHWKK NepPEeBIPUN Le OYEeBUOHE NPpUNYLLEHHSN. MraleHaT rony-
6a BMpowyBanu B kepami4yHi TpyOi, Takiin By3bKWiA, LLLIO BOHW HABITL HE MOINK
pPO3nNpaBUTU KPUNA, | BUNYCTUAKM NULLIE TOAI, KONK IXHI OAHONITKW «HABHMINCSA»
nitatn. 9k He AUBHO, NTALLEHATA, LLLO HIKOIXM HE PO3NPaBNann Kpuna, NoneTinu
HACTINBKW X yNeBHeHO. Te, WO cnocTepiraqyy 34a€TbCs HABYAHHAM, HACNPAaBA|
€ NPOABOM NOCTYNOBOro A03PiBaHHA ONOPHO-PYXOBOro anaparty ronyba. NMra-
LIEHATA MaloTh BPOMKEHE BMIHHA niTatn!

B 5. 44 MOXYTb TBAPUHMN YABUTU PYX, AKKIA He BavaTb? Y napa-
rpadi HageneHOo MPUKNaan eKcnepuMeHTis Y NPUpPoaHOMY CepenosuLLi. Ane
KOpUCHUMMK € 1 nabopaTopHi excnepumMenTu. Po3rnsaHemMo gocnigu, 3asaaku
AKMM MOXHA BCTAHOBUTW, Y4 MAE TBapWHa 3AATHICTb YABNATH pyx 00'EKTIB,
skl BOHa He moxe Bauntu, ane nobayuna 4acTuHy ix WNAxy (Ue mae Hassy
eKcTpanonayia — NPUNYLLIEHHS, AKMM Mae ByTrn NPOAOBXEHHS NPoUecy, LWo
cnocTepiraeca nvuwe 4acTkoeo). OAuH i3 BapiaHTiB AOCNIIKEHHS Takol 3aar-
HOCTI — «@KCNEPUMEHT i3 LUIMPMOIO».

Yepes oTBip Y WKWPMi TBApUHA MOXE OOTArHYTUCA A0 roaiBHvWi, ane He
MOXE MPONTN cama. TBapuHa NOYMHAE ICTK, | B U MOMEHT rofiBHUUA 3py-
WwyeThes 8OIK. ADU ii NONOXEHHS HEMOXTMBO OYN0 BCTAHOBUTKM Ha CAyX, iHWA,
NOPOXHA rOAIBHULUSA, PYWKTL Y NPOTUIEXHOMY Hanpami. MoTiM rogisHnui
3HUKAIOTb 3a NEPErOPOaAKamMH. ..

3 sikoro Boky TBapuHa 06xoaAUTUME WNPMY (puUc. 48.6)7 PizHi Buan TeapuH
BMPILLYIOTH LI 3aBAaHHs No-pisHoMy. OaHI 06XOAATL LWMPMY Y BUNAAKOBOMY
Hanpsami abo B TOMY, Y AKOMY iM KONMCb NOLLACTUO0 3HANTK iXYy. IHWI obupailoTs
came TOM HanpsaM, Y AKOMY pyxanacs rofisHuUS. NMoBTOPIOKYM AOCAIIKEHHS,
MOXHa oBuparu HanpaM pyxy BUNaAKOBO; AKLLO TeapuHa wopaay byae itu 8
nNoTpibHOMY HanpaAMI, Lie CBIAYUTMME NPO ii 3AATHICTL EKCTPaNoMOBaTH PyX.

Jo excTpanonioBaHHA HE 3aaTHi pudw, amdibii, 3HayHa KinbKicTb NTaxiB i
aesnki ccasui (ixakm).

logisnmna ITycTta
2 KOPMOM #3 TOMIBHHILA

Puc. 48.6. Cxema nocnigy 3 LWMPMOK
Ha 34aTHICTb EKCTPanoioeaTh pyx

| BT




Tema 3. Tloseninka TBapun

Puc. 49. 1. ManioHok 3 po6oTu
Pexe OexapTa (XVIl cT.), wo
INIOCTPYE NOHATTA pednekca
Ha npuknagi BiACMUKYBaHHA
KIHLIBKW Bifl BOTHIO

Puc. 49.2. AkWwo nereHsko
CTYKHYTW MO KONiHY, HOora
BUNPAMUTLCS. Lle — npocTuia

pednekc

Puc. 49.3. Usa vanns sig
HAPOMXKEHHA «3Hae», Ak 3BupaTtu
rinku ans ruisna. Moro 6yaysa-

HS — NPUKNAL IHCTUHKTUBHOI
noBeiHKn
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® 1. MNpocrTi pednekcn. Bu sxe 3posy-
MiJIM, 1110 MOBEMIHKY TBapHH MOXKYTh 3a0e3-
neyyBaTH pi3Hi Mmexanizmu. € dopmu 1no-
BEJAIHKHM, AKMM He Tpeba BUMTHCS, BOHU €
BPO/UKEHHMH, a € i1 Taki, mo $hopmMyioThCcs
Juue 3aBAAKkH aocsiay ocodunu. Ilosenin-
Ka TPOCTHX TBapUH 3a0e3MedYyeThes e
MPOCTUMM MEXaHi3MaMH; V CKJIaHUX TBAPHH
AioTE 1i ipocTi 1 ckaajaHi Mexanizmu. Ilpo-
CTERKMMO MMOCTYNOBE YCKIQJHEHHS TOBETiH-
KH TBAPHH.

Y Bianosiab Ha TOPKAHHS Tijpa 3iuLy/0-
€Tbes B rpyaouky. Jlas uporo iif HaBith He
norpibui Hepsosi nentpu. Koxna mepsosa
KJiTHHA Y BiJIMOBiZb Ha TMOJPA3HUK BHAC
KOMaHJ1y, Ha SIKY 3alporpaMoBaHa: CKOPOYeH-
HSl MYCKYJIBHUX BigpocTkis kaiTHH. Taka pe-
aKIlist € IPUKIAZI0M rpocmozo pedpaexcy (6id
aamun. BiAOWTTS). € NMeBHUI NMOJAPAa3HUK —
i € peakuisi oprasismy (puc. 43.2,¢. 172).

Yuepuie 3po3yMis, M0 MOBEAiHKA TBAPHH
i JIIOIMHY BiAOMBAE NOAPA3HUKH HABKOJIMIII-
HLOTO cepenoBua (puc. 49.1), dpanitysn-
kuit yuennii Pene Jlexdpm. Bin nopisniosas
TBapUH 3 aBTOMATaMM, 1110 6e3lYMHO Bi/UNOBi-
Aa0Th Ha nojipasHuku. [leBHuii aBTOMaTH3M
V MOBEIiHIl iCHYE, ajie BiH CTOCYETHCS JIHILIe
npoctux peduiexci. BiacMHKyBaHHS KiH-
WIBKK BijI rapsivoro abo kosinnuii peduiexc
(puc. 49.2) € npukIaaMu pocTHX pediex-
CiB y J10/IMIN,

B 2. lHcTuHKTKU. Bu nam’sitaere, mo ao-
poxKHS oca (puc. 48.4) HAPOJUKYETHCS TOTO-
BOIO ILYKATH i 3HEPYXOMJIIOBATH I1aBYKiB?
Tak camo Mokpuist PeoMiopa HapoIKy€EThCA
roroBoto Oyaysatu Hipky (puc. 47.1, c. 186),
NPOHYPOK — OiraTn 1HOM cTpyMKa (puc. 47.3,
¢. 187), noimoBHii YepB’aK — 3aTATYBATH JINC-

§ 49. Bpojukena it n

Ta min aeumn e AR ) a nravu — Avnyra-
TH THi3a (puc. 49.3), BUCHIUKYBATH stitlst I
rojysatu nramenar (puc. 26.6, c¢. 104). Taxi
CKJIQJHI 1OCHIIOBHOCTI iil, 110 3aIyCcKaloTh-
Cd TEeBHMM XapaKTepHUM MOJPa3HUKOM, Ha-
3UBAIOTLCH THCmunkmamu. llociioBuoctam
IHCTMHKTHBHHUX Aiil He Tpeba BYMTHCS: BOHH
3anporpamoBati v 38’43KaxX HEPBOBUX KJIiTHH
i € XapaKTepHUMU /7151 KOXKHOIO BULY. [HCTHHK-
TH BWJLY — 1€ ioro Halip NoBEJIHKOBHX <«iH-
CTPYMEHTIB» ([OCAIA0BHOCTEH i), 1O MAKOTh
BUPIITYBATH TUNOBI /714 1{bOTO BULY 3aBaHHSI.
® 3. HaOyra noBeaiHka. 3jaTHiCTD TiApH
3iILYIIOBATHCS, KOJIM 10 HEl TOPKAEThCs XM-
KAK, € JLV/Ke KOPUCHOT0. A AKINO /IO Tijipu pa3s
V pa3 TOPKaTHMYTbCS BOAOPOCTI, AKi KoJM1lIEe
tevin? [licss nesHol KiTbKOCTI MOBTOPEHD rijl-
pa Bike He Oy/ie Ha ue pearysatu. O1ike, i 110-
Be/liHKa 3aJ1e;KUTh Bijl MIEBHUX YMOB, 30KpeMa
Bijt il monepeauboro aocsiny. Taka noseiinka
€ MPUKIAJOM 36UKAHHA.

3rajgaiite CKCIIEpUMENT, Y AKOMY Tepe-
Bipsisiocs, K oca 3HaXx0AuTb HipKy. Bona ne
MOT/IA HAPOAMTHCA 3 TakuMm yminusm. HMoro
MOJKHA OTPHUMATH JIHINe BHACTIAOK 3aCBOEH-
Hs1 ocobucToro jiocBiny. Oca HapOKYETHCS
3/IaTHOIO 3araM’siTOBYBATH Te, IO € AJIs Hei
BaXKJIMBUM: 10J0KeHHst Hipku. lle npukaan
3anam’amosysanni.

Oun i3 3aCHOBHUKIB HAYKM PO BPOJUKEHi
MeXaHi3MH TOBeJiHKM TBapuH (eroJjorii) as-

crpiicokuit yaenuit Kdupad Jiopeny yctanosus, ik caMe TYCEHATa BYATHCA
BriisHaBaTh Matip. [lramens, 1o BUIYTIWIOCS 3 s1iiLsl, 3a1aM SITOBYE IEepLUMii
pyxomuii 06'exT, KMl modaunTh, AK cBoro Matip. [Ticag mworo BoHo Hyse ci-
JIYBaTH 32 HUM, K Ha 3eMTi, Tak i y Bo/ii. YueHui nokasas CUJTY [[bOTO MEXaHi3-

Puc. 49.4. Koupap INopeHy,
3 ryceHsiTamu, Lo cnpuimMa-
H0Tb MOro 3a martip. Lle —
npwuknag ocobnusoi popmu
3anam’ aTOBYBaHHA
(iIMNpUHTUHrA)

Puc. 49.5. Koi (nekopaTuBHi
Koponu) 3ibpanncs B TOMy
Micui, e ix rogyioTe., Lie —

npuknan yMoBHOro pednekcy

MY HOBCAIHKH, KOJIM IPUBUMB IYCEHIT CJIiAyBaTH 3a 00010 (puc. 49.4).

3rosonniai akBapiymti abo craBkoBi puOH, siki nobaunsm, 1o 10 HUX
MiAXOAMUTD JIOJAMHA 3 KOPMOM, TIOTUIMBYTH /IO TOTO MICIs, KY/IM iM 3a3BU-
yail KugawTh 1Ky (puc. 49.5). lle upnknan ymoenozo pedaexcy, 1o6To
BCTAHOBJIECHHS acoyiauii (38'A3KY) MiK /IBOMa nojpasHukaMu (rmigiiina
. JIIOJIMHA; 3'aBUJAcs 1DKa). 3aBASIKH LbOMY TBapMHa IIOYMHAE pearyBaTH Ha

abyTa noseinka

.



Tema 3. lloseainka Tpapun

Puc. 49.6. NMpuknan yTBOPEHHA YMOBHOI0 pednekcy B cobakn: peakuieto Ha Ixy
€ BUAINEHHA CNWHW; roayBaHHA COBakK CYNPOBOLKYIOTh A3BIHKOM; GNWHA
B EKCNEePUMEHTANLHOT TBAPWUHM NOYMHAE BUOINATUCH HA LEN 3BYK

NOJIPAasHUK, SIKUIT BOHA acollioBasa
3 nepuumn nacaiakamu. Ile oaun
MPUKIL YMOBHOTO pediekcy noka-
3aHuil Ha pucynxy 49.6.

B 4. Kynbrypa. | tenep — naii-
CKJAaAHIMIA npukaan. Y aeakux
MONYIALISAX MHUMITAH3Ee [OHnpeHa
3JATHICTH 3aCTOCOBYBATH KaMiHHSI,
06 posbusaru ropixu. Masim kia-
JIYTH FOPiX Ha MJIACKWH KaMiHb («KO-
BaJL10>) Ta 0'10Th 3BEPXY 110 TOPIXY
iHmmM KameneMm. 1ot i KOBaI0 0BOANTLCS MK aTH ApiOHi Kamin-
i, 100 HOTo MOBEPXHSI PO3TAIOBYBAJIACSH TOPH3OHTANBHO.

Jlas muMnanse — 1e ckaajiHa noseginka. 1Lo6 ii sacsoitu, masni tpeba
criocTepirati, K po3OUBAIOTH TOPIXH i1 0COOMHM, SIKIINO MOJOAMI HIMM-
[an3e He 3aCBOIB 10 TEXHOJOTIIO 10 I'STUPIMHOIO BiKYy, Bill YiKe He 3MoKe
HaBYMTHCA Wi cripaBi Hikoan (puc. 49.7). 3acBoeHHs1 Takol (pOpMH TTIOBE-
JAINKH € NPUKIAJIOM Ky asmyprozo cnaokyeanns. He jusyiitecs: y neBHux
(BiHocHO HebaraThoX) TBAPHH € Kyabmypa, TOOTO CYKYIHICTb MOBELIHKO-
BUX O3HAK, IO MePealnThest Bijl 0AHIET 0COOMHN 10 THIITOT IISIXOM HABYAHHS.

| 3BuKain, i 3armaM aTOBYBaHHSA, i yMOBHHII peduiekc, i KyabTypHe ChajKy-
BaHHs — yce e pisni hopmu nabyroi nosezinkn, Habyma noeedinkxa — 110s-
Ba MeBHUX (hOPM MOBEATHKH B OKPEMOT TBADUHH, 1110 MOB'S3aHA 3 OTPHUMAHUM
Helwo AocBioM. Aste MexaniaMi (hopm HaOyTOT NOBeLiHKY ke pisHi. Y Hase-
JIEHVX MPHKJIAAAX Tipa 3BMKAE /10 MOBTOPIOBAHOIO MM0J[Pa3HHKA, a INNMITaH3e
yenajakosye winti popmm noBeginky Bia iHwmx ocobun (6arbkis).

Puc. 49.7. 9kwo ue avtuH4a 6yae
CYMNIHHO BYUTWCH, 3 4ACOM BOHO
3MOXE KONOTH ropixu, siK MOro maTtu

. MoeeniHky TBapuH Moxe 3abeanevyBaT HU3Ka MexaHiamis. [i MoxHa po3-
NinKUTY Ha ABI rpynu: ypoaxeHa Ta HabyTa nosenjHka. dopmamun BpOLKEHO]
noBeAiHKKW € NPoCcTMiA pednekc (asBToMmaTuyHa BiANOBIAL HA NOAPa3HUK) Ta
IHCTUHKT (ypoaxeHa NocniAoBHICTb Aii, L0 3anyCKaeTLCA NeBHUM NOAPa3HN-
KoM). Popmamu HaBbyToT NOBEAIHKM € 3BUKAHHS, 3anam’ATOBYBAHHA, YMOBHUN
pednekc, KynsTypHe CNaaKyBaHHS TOLLO.

B &

§ 49. Bpoukena it vabyra nosejtinka

YpoaxeHa it HabyTa noseaiHka; NpocTuii pepnexkc; iHCTUHKT, 3BUKaHHS,
3anam’'aToByBaHHS; YMOBHUI PedneKkc; KynbTypHe CnaakyBaHHs; KynbTypa.

1. ki mexaHizmu 3abe3neqyrTb BIGHOCHO NPOCTY NOBEAIHKY, 8 AKi — CKnagHy?
2. MansaTa nnaueHTapHux ccasUiB HAPOAXYIOTLCA 3 YMIHHAM LWYKaTW COCOK
i CMOKTaTU MOro. Akni MexaHiam 3abeanedye Lo NOBEAIHKY?

3. HagepniTb NpuKknaam yMOBHUX pednekcis y TBapuH.

4*, 3Hangitb y CBOI NOBeAiHLi NPOosBK MexXaHi3miB, NPo aKi wnocs B napa-
rpadi, i cnpobyiTe ix NOKCHUTUA.

m 5. KynsTypHe cnagkyBaHH® B NTaxiB. Y nraxis 3apeecTposBaHo
YUMANo NPORABIB KYNLTYPHOrO CNaakyBaHHA. Y 6arateox BUAIB CriBO4MX ropoo-
uenoaibHux NTaxis came Tak yCNaakoBYETLCH XapakTepHuid cnie. lNrawenaTa
HapPOAXYIOTLCA rOTOBMMM 3anam’aTatu Ty NicHIo, aky Byne sukoHysaTty 6ina
rHi3na ixHin 6aTebko. Konuv BOHW CTaHyTb A0POCAUMU, CaML| HABYaTLCH BU-
KOHYBATW TaKy MiCHIO, @ CAMKU — LLYKaTX CaMmLLiB, AKi CNiBATUMYTb Came Tak.

Ocb wo nucas Hiko TiHGepreH, 0AvH 3i 3aCHOBHUKIB ETONOr I, WO OTPUMAB
HobBeniscbky npemito pa3om 3i KoHpagom JlopeHuom: «OauH miit konera...
NPOBIB AVBOBWXHWIA EKCNEPUMEHT i3 CHirypom. Monogoro camusa surogysana
camka kaHapku. BUXOBYIOYMCb B OTOYEHHI NTaxiB iHWOro BUAY, LEeW CHIryp Ha-
CTiNbKK TOMHO CNPUIAHAB IXHIO NICHIO, WO MOro cniB HiYMM He BiIPI3HABCS Bif
cniBy kaHapok. Mi3Hilue uei caMelb pa3oMm i3 CamKo CBOro BUAy BUPOCTUB
BUBOAOK MONOAUX CHIrypis, cepep skux 6yno gga camui... OgHOro 3 Hux Bif-
BE3NW B iHWe micue. Tam A0 HLOro Niacaaunu camky noro x suay. MuHyno
[Ba POKW, i 0AHOro 3 HaLWAAKIB Liei napu, camus, NOBEPHYNIN MOEMY KONEe3i...
BusiBunocs, wWo Uel OHYK HaLoro nepworo
CHirypa AoCcKoHano iMiTysas NiCHIO KaHapku,
AKIWA AOro Aif, HaBYMBCA HOTUPKW POKKU TOMY>».

Hasepemo uie ogud npuknag. Y Benwukin
BpuTanii icHyBana Taka Tpaguuia. YpaHui Mo-
NOYHUKM 00 ' DxmpKany ByanHKK CBOIX KNIEHTIB,
3anuLayuy Ha raHky nNAgwWwKK 3 MONOKoOM. Tpu-
Banui yac yce 6yno nobpe, a noTim novyanucs
HeNnpUeEMHOCTI. focnoaapi, BUXOAAYM Ha I'aHOK,
3HaX0AWUNW NASILLKY i3 3aBpyAHEHUM MONOKOM.
Kpuwiky 3 ponern Ha naswui po3assodbysanu
cuHuL, Wb noicTu BepLukie (puc. 49.8). Cno-
yarky ue 6yn1 n00ANHOKI BUNagkw, ane oocuTe
LUBMAKO BOHW CTanu mMacosumn, Taka wsewua-
KICTb NOWMWPEHHS HOBOI 151 CUHWMUL hopMuK
NOBEAIHKW NOB'A3aHa 3 TUM, LLIO NTaxXW BYMNNCH
po3a3b006yBaTn KPULLKK 0AHa BiO, 0gHOoI, To6TO
LS 03HaKa YCNaakoBYETHLCS KYNbTYPHO.

..A BpUTAHCLKMM MONOYHMKAM A0BENO-
Csl OBONOLITA HOBUMK CnocoBamMu naKkyBaHHA
MonoKa.

Puc. 49.8. CuHuus nacye
BEPLUKAMM 3 NAALLKK MOAOKA
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® 1. Wo BuknuKae nesBHy NOBeAiIHKY y TBapuHu? Bu nxke 3nacre,
MO HaHKpaUlMM iHCTPYMEHTOM /LA BHPINICHHA THIOBUX 3aBiaib € iH-
crunkTH. PosrisineMo, sik BOHM JUIOTh, Ha NIPUKJIaji HEBEJIUKOT pubn —
KOJMIOUKW MPU2OAK0B0T, 110 TIOIIMPEHa B NIPICHUX BOAAX i MOPCLKUX npube-
pescksax Ykpainu. Konouka Tpurosikosa BKpHTa KiCTKOBUMH IJIACTHHAMM
it 106pe s3axuileHa roJKaMu, Ha siKi nepeTBopuiMcs npomeni ii naasiis
(puc. 50.1).

Mouozi ocobunm wiei pubu KuBYTh 3rpasiMu. BoHu CHiibHO NIYKAIOTH
CKYIYEHHs! IUIAHKTOHHUX i lonnux beaxpebernnx. fximio xoua 6 ojna puba
noGaYuTh 3arpo3y, ycs 3rpas CXOBaeThesA Ha rnbKHi abo 1oMiK BoJopoc-
Tel. [HCTUHKTH, 10 NPALIOIOTH Y KOJAIOUKH ITPH IILOMY, CTOCYIOTHCA 11 JKHB-
JIeHHs i 3aXUCTY Bij Hebesnek.

Yepes pik KOMOYKH OYAYTh 3aBAOBKKH
3,5-5 ¢M i sasmmarp 3rpao. Koxen camennb
BUOEpe NANKY Ha MITKOBO/ULI i o0y Lye Tam
THIS/10 — KYIIKY BOJOPOCTEH, 1110 CKAeEHi cim-
30M. Ils noBejlinKa KepyeTbest iIHCTHHKTaAMHU,
SAKI 1€ He MpaiioionTh Y MOJOANX pHO.

Camelts 060poHsE CBOIO JTIJIAHKY BIL iHITMX
camiriB. Bin nanaze Ha 6yab-aKuil HeBEJIMKHI
00'eKT, 1o MaTuMe YepBone yepeniie. [3 306pa-
KeHMX Ha pucynky 50.2 diryp Oinblu CuibHy
peaxiiio BUKInYe HHKNS: y Hel scKpasinie Bu-
paxkeHe uepsoHe vepesile. Camerhb KOMIOYKH
HE PO3MIPKOBYE, BiH JIEMOHCTPYE BPOKEHY
PeaKililio Ha NeBHUIT XapaKTePHUI 110/ IPa3HHK.
Taxkuil MoJApazHMK, 110 3aIYCKAE [IeBHY 110Be-
JIHKOBY PCakKILilo, Ha3UBAIOTH CMUMYTOM.

CTuMmyJ, 110 3a11yCKa€ IHCTHHKTUBHI PO~

v x“& S e
Puc. 50.1. Cameub

(i3 yepBOHUM YepeBuem)
i cCaMKa TPUrONKOBOI KOMOYKK

Habyxae uepesue. llicas saamusinns camiis
BijI0yBaeThCA HepecT i 3'SABIAAETHCS HOBHI
CTHMYJI — THI3/0 3 iKpow. Camellh oXopouse
iloro Ta pyxammu IuasuiB 3abesnedye noti
Puc. 50.2. Mogeni cynepiuka  BOJM KPi3b HbOTO. 3 IKpH 3'ABIAAIOTHCA Maslb-
ANS CaMUSA KOMMOYKU TPMrON- gy, A e — HOBUI cTUMYyJL. Maiike THXKICHD
M;ﬁgﬁ: ;ﬁg:uao‘n‘;':;%%%';ie caMellb OXOPOHAC MalbKiB, a NMOTIM yTpauae

iHTepeC [0 HUX i 10 PO3MHOXKEHHS ax /10 Ha-

HaranysaTi CaMLo KOMOYKN
cynepHuka CTYITHOTO POKY.

§ 50. Mexanismu noseingm

® 2. Norpeba — moruBauia —
nosepainka. Mu nobaunim, 1o 1no-

Be/liHKA CaMILs KOMIOUKH aMimoeTbeas o iy Aocsix )

3 4aCOM. 3aJIe/KHO Bi/l BIKY H 1OpH —~ i S—
poKy mnosejtinka pubu 3agoBoabhse || Morusauis — Hﬂﬁ)_"m >
pisi ii nompedu. Y mononomy Bini — HOBE/LIHKA |
e nmotpeba B JKMBJIEHHI -Ta BHKH- . Bpomkena
BaHHi, y 3pilIoMy — JIOJAETHCA 11e i @ Opranizm | TOBeiHKa |

norpedba B posmuoxkenni. Ilorpeba
B JKUBJEHHI 30epiracThCs MPOTATOM
VCBOTO KHUTTS KOJIIOUKH. AJie 1111 yac
PO3MHOKEHHA 3a/I0BOIBHACTHCA He BOHa, a iHima norpeda. Camenn ne icrhb
MaJIbKiB i3 BAACHOTO I'Hi3/ia, TOMY 110 HOTO NOBEAIHKOIO Kepye iHia norpeda.

Mu BHEBHUWINCS, 11O OBEJAIHKAa 0OCOOMHN MOXKe 3a/I0BOJBHATH Pi3Hi Ti
norpedbun. [Ipuyiomo 1bOTo € Te, 10 MOBEAIHKOI0 Kepye He notpeba cama rno
co0i, a momueauin, cnonykanus jo nesoi jii. Hanpwkaz, mob ocobuna
1ovasia icTH, y nei Mac 3’ aBUTHCS KOpMO8a mMomueayisn. A 3’ iBUTbCS BOHA
34 JIBOX YMOB: SIKIILO TBapuHa Ma€e morpedy B ki (BOHa 3roJI0/IHIzA) | AKILO
BOHa OTpUMasa neBHHil cTimy. (obaunia iy ). [lorpebu BaacTusi Buy B
HiJI0MY, ale B [IeBHHIT MOMEHT MOXKYTb OYTH HEAKTHBHUMH.

Morusailis — axmueosana nompeba. Komouxka Mae norpedy B ki
Axio wa 1o norpedy Gyae HakAaACHUI cTUMYJ (HATTPUKJIa/, 30BHIITHIN
BUTJISIL TMUMHKK KOMAapa), AKTHBYETLCS KOpMOBa MoTHBaitis. Bona sanyc-
THTh IHCTHHKTHBHI Al JUIS 3aX0IUIeHHs 1Ki Ta, MOXKJIMBO, JIOCBIJ Moniepe-
JIHIX BAaaux i HeBiamx cipob cnifiMaTi TaknxX JTHYHHOK,

TakuM YHHOM, TOBE/IIHKY OiMBIIOCTI TBAPHH MOXKHA OIIHCATH 32 JIOTI0-
moroio cxemu (puc. 50.3). Ilosedinxa — 1ie BIUIMB OPraHiaMy Ha CepejloBH-
e, skuii 3a0e3neuyioTh BpouKkeHi it HabyTi Mexanismu. Bonu € nacaiakom
MOTHBaLLii, 1110 3'ABJASIOTHLCA 3AB/SKH HAABHOCTI IEBHHX NOTPel i xapakTep-
HUX cTHMYJB, BiMinHocTi pisHuX TBapUH CTOCYIOTBHCS CIIBBIAHOIEHHS
MiZK BPOJUKEHHMH i HaOyTHMH MeXaHisMaMu, [HCTHHKTH it ipocTi pediex-

Puc. 50.3. Cxema MexaHi3mis NoBeniHkM
BinblWOCTi TBAPWH

' CH JIa10Th MOXKJIMBICTb BUPiLyBaTH THIIOBI JUIst BULY <«3aBiantsi». Habyra

noseinka gonomarae abesnedypaT Oiibll FHYYKY TOBEAIHKY OCOOHH.
® 3. EnemeHTapHa po3yMoBa AianbHICTb. A sx meapunu supiuy-
samumyms 3a80AHNIA, 3 AKUMU HIKOJIU He CMUKAIUCA T
Ha nouarky XX cr. neuxonor Boawghzanz Kndiep npoBojius HIHPOKOBI-
JIOMi EKCIEPUMEHTH 3 1muMnanse. B oanomy 3 nux muMnanse 3aXoinTb y
KIITKY, Jie 1Mi/1 CTeIeI0, BUIIE, HiZK MOKHA JOTATHYTHCS, BUCHTH Oanan. 11
MaBIla HIKOJM He CTHKasacs 3 Takolo npobiemolo. Bona namaraerscs j10-
TArHyTucs abo J0CTpHOHYTH JI0 TKi, Ta 3 YaCOM MMPUITUHSE CPOOH. Y KT
3a/IMIIeH] IeBHI peyi, aie Hi Bposaeni, ani HabyTi Mexani3sMu MOBEIHKH |
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HE MOJKYTb JIOTIOMOITH MaBIli OTpUMa-
™ DKy. Yepes gesikuit yac mwmMmnanse
Oy/iye mipaMmizfy 3 SIMKIB, 3a/1a3UTh Ha
Hei it aicrae banan (puc. 50.4)!

Ho Bupimenns Takoro saBiaHHs
3nathi He Bci ocobuun. Jlesiki 3 Hux
MOYMHAIOTh POOUTH XaOTHYHI PYXH,
MiZ{ Yac AKuX iHOJAI BMUIIAZAKOBO BHPI-
LyoTh pobueMy (1le Mae Ha3By CIIO-
Bty coOy cupob i moMuaok). Inmi ocobunu

Puc. 50.4. Excnepument B. Kvonepa ~ BIZIMOBJISTIOTBCs BiL cnpod BHpimm-

3 WwuMnau3e. Lum ceitiuHam — maike TH 3aBJIaHHS # MepecTaioTh 3BepTaTh
CT0 pokis! yBary Ha Oanas.

3aedaxu womy wumnanze 3miz ynopamucs iz 3asdaunam? Cnpobu
i MOMMJIKH, 11O JIONOMOIJIM HOMY BIIOPATHCS 3 3aBAaHHAM, BUKOHYBAIHCS
B ioro neuxini. MosHa npHIlyCTHTH, 110 BiH UIYKAB PillleHHs, 3aCTOCOBY-
[0YM YsIBHY MOJIesIb KiMHaTH, Jie nepebysas. Lle cpigunts 1po HasiBHICTD
IMMIIaH3e 3i6HOCTel, AKi € OCHOBOIO iHTENCKTY JioAuHN. MexaHisM Takoi
NOBE/IIHKH HA3UBAIOTh eeMEeHMAapHoI0 PO3yM0o6010 JisnbHicnio.

Jlo enemenTapHoi po3yMoBOI JAis/ILHOCTI 3AaTHI HeuncaenHi Teapunm. Ce-
peA HHUX — MaBITH, JAeab(iln, nanyru Ta BOpOHoBi nraxu. [1/1s1 nosgcHeHHs 11o-
BE/IIHKH TAKUX TBAPHH HEJOCTATHHO MEXaHI3MIB, 110 TTOKa3aHi Ha pucymky 50.3.
Ixnio noseninky sabesneuyiors Gizbin pisHoManiTHi Mexaniamut (puc. 50.5).

YuM Kpaile B IeBHOTO BHY MPAIOIOTh «BHIL» MEXaHi3MM, 10 3YMOBIIIO-
10Th TOBE/IIHKY (HarpHKIa/l, efemMenTapia po3yMoBa AisIbHICTb), THM MEHIIe
3HAYEHHS JUISI HUX MAIOTh <«HMKYi» MexaHismu (11pocTi pedyrexcH it iIHCTHHKTIH).

[TopisuaiiTe nopeninky rizpu ta mmMia#3e, i BU 3po3ymieTe, AKmii 108-

© THH MLAAX TIPOiiIIa eBOJIOIIsI TOBeAiHKH TBapuH!

[ PoGota mexaHiamis, W0 3abe3nevyioTb NOBEAiHKY TBAPUH, 3aNeX1Tb Bil
MOTMBALi (BHYTPIWHBOrO CNOHYKaHHA 10 NeBHOI Aif). MoTKBaLlig BUHUKAE 3a
HAsBHOCTI BIANOBIAHOI NOTPEOM Iy BiANOBIAb Ha XapakTepHUA CTUMYI. Y 0esKnX

Crimya . Hdocsin |

T > * s
1 - ]II..’[CMCIITRDHR pPO3yMOBa JAAJBHICTE ™

Habyra noseainka TR

Bpokena noseninka

Puc. 50.5. Cxema mexaHiaMiB NOBELIHKN TBAPWH, Y AKWX MOXHa 3apeecTpyBaT NPoaBu
enemMeHTapHo! pO3yMOBOI AiANLHOCTI

S |

§ 50. Mexaniamu nosejtinku

HaMPO3BMHEHILUUX BUAIB TBAPUH PEECTPYIOTLCA NPOSBU ENEMEHTAPHO! PO3YMO-
BOI QisSNLHOCTI (MOYATKOBOI 3AaTHOCTI BUKOPUCTOBYBATM YSBY NPO CEPEA0BMLLE).

Crumyn; moTusauis; norpeba; enemeHTapHa po3ymMoBa QisifIbHICTb.

1. Yu moxe notpeba, WO € XapakTepHOoIO AN\ BUAY, Y NEBHNIA MOMEHT HE
Bigobpaxaruca B MmoTuBauiax ocobuHn? Haeenits npuknagu.

2. MNpoaxanizynte noTpedu i MOTHBALII, WO 3YMOBMIOIOTL NOBEAIHKY KOMOYKN
TPUrONKOBOI, ONKCaHy B naparpadi.

3*. 3rapaite, Ak BinbyBaeTbCA HEPECT Cipoi ponyxu (puc. 22.1, c. 87). Bu-
CNOBTE NPUNYLUEHHS, AKi MexaHiamu 3a0ea3neqyoTb OnucaHy NoBeaiHKY.

4* . MpoaHaniayiiTe CBii NeBHWUIA NOBEAIHKOBUI aKT (AKYCb Ballly OKpeMmy Aiio). Aki
noTpebu By 3a40B0NbHANK, AKa MOTUBAUIA Byna NPUYMHOIO BaLLIOT aKTUBHOCTI?

B 4.lMoBeaiHka NOOWHMW. JlloAWHA — TBApPWUHA 3 HE3BWUYANHOIO NOBEA|H-
kow. Esoniouia Hawux npeakie Byna cnpsMOBaHa Ha PO3BMTOK 34aTHOCTI BU-
pillyBaTV HAMPI3HOMAaHITHILLI 3aBAAHHS. | B MIOAWHK, i B iHLWUMX NPEACTABHUKIB
poautu [omiHign (puc. 30.6, ¢. 121) BinblWiCTb IHCTUHKTIB yTpayeHi(puc. 50.6).
Y NogvHU 3aNMWakTeCa TiNbKKW HEYUCNEHHI NpocCTi pednekcu (Hanpuknas,
KONiHHWIA pednekc, puc. 49.2, c. 194) i HAaMNPOCTIlWi IHCTUHKTK (Hanpuknaa,
CMOKTaHHA MOAIOKa AUTUHYaTamu). lNesHoi HeaanexHocTi Habyna NioACbKa KyNb-
Typa. KynbTypHe cnafkyBaHHs BinOyBaeTbCs HE IMWe Nif, Hac B3aeMofii ABOX
0c0buH; 3acobw i nepegadyi 3aaTHiicHyBaTK cami no cobi (AK-0T Len NiAPYHHKK).

TpuBaThL rOCTRI CyNnepeyku, AKo Mipoio Ha NOBEAIHKY NI0AWHW BNAnBa-
I0Th YPOIKEHI MEXaHI3MK. AKLLO IHTENEKT | KYNbTYPHE CNaaKyBaHHS BUTICHUNN
IHCTUHK A, 41 MOXHa No30yTucs BioNorivHoi OCHOBM NOBEAIHKN? )

EBomoyiviHa ncuxonoris — Hayka npo BionoriyHi OCHOBU NOBEAIHKW NI0AN -
HU — AOBOAUTL, WO LS OCHOBA 36epiracTbCsa M 3HA4YHOIKO MIPOKO BNKMBAE Ha
cy4acHwux noaen. Hawi motusauii nMwe 4acTKoBO 3anexarb Bif iIHTeNeKkTy i
KyNnbTYpW. FK i B iHLLIWX TBAPWH, BaXNIMBA HaCcTWHA 3aBAaHb, AKi BOHU CTaBNATL
nepes iHTeNekKToM, € BpoaxeHuMu. Mu ganexko He 3aeBxawW ycsiaoMAEMO,
AKI CTUMYNN BNAMBAIOTL HA HAC | aKTUBYIOTb HEYCBIAOMMIOBaHI abo nuLle 4acT-
KOBO ycBigoMnioBaHi moTtusadii. Ocobnmeo BPOLAKEHI CTMMYNN A MOTUBALLT
BNNMBAKTb HA PENPOAYKTUBHY, BaTbKIBCbKY I iEpapxivyHy (BiAHOWEHHS BNaamw
1 NOKOPW) NOBEAIHKY NMIOANHM,

Crumya Kynwtypa
= Y "
| [nrenexr =

Motugartis Habyra noseninka

iy —
Opraniam 7 Bpoukena nosejtinka |

Puc. 50.6. Cxema nosefiHKy NI0AUHU
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® 1. ®opmu nosefiHknU. Mu BCTAaHOBMJIM, 1110 MOBEIIHKA TBAPUH 3Y-
MOBJIOETHCS IXHIMU NTOTpeOaMu. Y IeBHUX YMOBAX, HA IIEBHUX eTalax xKuT-
TEBOI'O LMKJY 1i noTpedu aKTUBYIOTH [ICBHY MOTHBAILIO, HACAIAKOM AKOT
cTaloTh BiZUTOBIAAI i1 (puc. 50.3). My nopiBHAIN pPi3HI IPHKIAAN MOBEIiH-
KM TBapHUH 3a THMH MeXaHi3MaMmH, 10 ii BUKJIHMKAOTh (IHCTUHKTH, YMOB-
Hi pediekeu To1Lo). AJle, KpiM TOro, MM MOKEMO MOPIBHATH Pi3Hi MPOABH
MOBCAIHKH 3a THM, sAKi MoTpedH BOIM 3a0BOALIAIOTL. Hanpuiman, Mu Mo-
KEMO BHOKPEMUTH XAPHOBY, 3AXUCHY, PenpoOYyKmMUGHY N0BEJiHKY TOILO.
Hacripas/ii Bu Bke Garato 3saere npo i bopmu noseainku. Apke ocod-
JIMBOCTI JKMBJICHHSI TBapHH 3ragysaaucs B §§ 33 1 41, saxucry — v § 41,
penpoaykuii (poamuoxkenus) — y § 45. Ane 3apa3 MU PO3IJIAHEMO PeIpo-
JIYKTHBHY MOBeliHKY GiJbli eTaabHO.
® 2. MNowyk naptHepa. Crocid KUTTA PisHUX BHIIB TBAPHH AVKC Pis-
HUThCsA. € BUIM 3i CKJIQIHMMH B3aEMUHAMM B IPYII, @ € O/AIMHAKH, AKi Maii-
JKe He 3ycTpidaioTbes 3 poandamu. [cHywTh TypOOT/IMBI HaThKH Ta BU/H,
1110 30BCIM He THKIVIOTBCS PO NOTOMCTBO. OIHAK NOMYK NapTHepiB Ui
PO3MHOKEHHsT TOTPebye XapakTepHOT 0BeAIHKYU B Gi/bI1oCTi BUAIB.
PudoyreopioBasibii Kopaiosi nojinu — npukpinseni rsapunn. Pos-
poctautsa pudy 3abeaneyyeTnes HECTaTeBUM PO3MHOKEHHSM (OpYHbKY-
BaHHAM). AJie SIK MOKYTb YTBOPUTHCS HOBI KosoHii? Ilosinn BUKMAQIOTD
AUIEKTITHHH Ta CNepMaTo30iAl B MOPCHKY
Boay (puc. 51.1, c. 198). Ao pisHi KOAOHIT
3pobJIsITh Lie He BOAHOYAC, CTATEBI POAYKTH He
3YCTPiHYThCs W 3aruHyTh. TOMY KOpaJoBi 110-
JNH BUKUJAIOTH CTATEBI MPOJYKTH B IEBHUI
Ce30H poKy Ta B nepuy daszy Micaua (i1 sonn
BCTAHOBJIIOIOTH 3a 3MiHAMH OCBITIEHOCTI ).
Pyxomi TBapunu caMmi mykaiorh naprHe-
PiG. 51. 1. POSMRONEHHHA piB. 3assuuail OinbII aKTHBHY POJb Y HHX
pudoyTeOpioBanbHMX kopanie  IIOHIYKax Bijgirpaiors camii. Camka XK Jaumie
II03HAYa€ ICBHUM YMHOM CBOE MiClepo3Ta-
myBanns. Axk? Hanpukaaz, 3a jomnomoroio 3a-
naxy. ¥ UepBony KHury Ykpainu sanecenuii
HalOibIMi HiuHKi MeTeank Esponu — ca-
TYpHist Beauka. CaMii 1IbOro MeTEJIMKa MAKOTh
BEJHKI TiysicTi Bycukn (puc. 51.2), 3aBUsiku
Puc. 51.2. Cameus caryprii  SIKHM CaMellb 3IaTHUH BIAYYTH 3allaX CaMKH
BEMKOI ¢BOro BUy 3 Bigctani noxaz 10 xm!

§ 51. PenpojaykrHBHa rnose/liHka

Hessuuaitnum cnocobom npusalioBaH-
Ha € csitao. Bu, Mabyrb, Oaunau cBiT/IsAKIB?
BoHn MOXKyTb HajlaTH HiYHOMY Jlicy Ka3KOBO-
ro surnsiy. CBiTISIKOBI — 11€ POIMHA XKVKIB,
[poTe JIMIIe camellb Mae Burasaj xkyka. Cam-
Ka CBIiT/IsIKa — Oe3KpuJia il Haraaye JIM4uHKY.
Y 3BMUalHOro CBiTJSAKa CBITJIO BHIPOMIHIO-
I0Th MAJIOPYXJINBI caMku (puc. 51.3).

Cratp, sika npusalJiio€ uaprHepa, Ayke
pPUBHKYE. A/IZKe Ha CUTHAJ MOKe MPUITTH i X1-
#kak (puc. 51.4). Tomy y BH/IB, Y SIKMX CAMKH
€ I0OCTATHBO PYXJAMBUMH, HaituacTiue npusad-
JOKTh HapTHepiB camili. Ycim Bigomi «crri-
BH» KOHMKIB i capanu, Geaxsoctux amdibiii
(puc. 47.8, c. 189) Ta cuiBOYMX nraxis.

SIKimo B neBHiil rpyni TBapuH camit npuBad- Puc. 51.3. Camka(a)
JIOI0Th CAMOK CHIiBOM, MicHi OJM3bKHX BH/IIB i cameup ( 6) 3BUHARHOrQ
BiIpisnATHMYTheA. Ile HeoOXiaHo st TOro, — CBITNAKA. 3aBAAHHS CamuA —
mob caMku npuiinm Ha HOK/IHK caMILiB CBO- 3*;?(*;7:;;“:';3'“::;:?::;2'.‘"
1o, a He yyxoro sujy. [likaso, 1o gocaiHuK,

SIKuMit 100pe 31ace criBi NMeBHOI PV, Ha CIyX
MOKE BUIHAYNTH, SKi BHIM MENTKAIOTH Y 11eB-
Hiil MiciieBocti. Daxisens i3 BUBUEHHS NTaxiB
(opHiTONOr) HANPHUKIHIL BECHU 34 KiJibKa XBH-
JIMH 3MOKe 1epeJiuuTH CIiBOYMX MTaxiB, AKi
KMBYTb Ha s sicy. Daxisers i3 BUBYCHHS

Puc. 51.4. Cameus uiei
amibiit (GaTpaxosor) yHoui Tiel xk 1opu poky 6esxeocToi amdibii knukas
BCTAHOBHTH Tiepesiik Ge3xBocTuX amdibii, ki CaMKy, a no4ys #Oro kaxan
HEPECTATHCS B IIEBHIH BOAOIMI.

® 3. 3maranua camuii. [1lo Gy/ie, KO 04HY CAMKY 3HAHAYTh A€Kijlb-
ka camuis? Hailuacrinie Mik HUMU BHHHKHe 3MaraHus (puc. 14.1, 24.8,
51.5). Taki 3maranss caMiliB 32 CAMOK MalOTh HA3BY W00HUX mYypHipie.

_aap e AT

Puc. 51.5. LUN0OHI TYPHIPW: MOPCBKKMX iryaH (a),
CBIICBKMX NiBHIB (6) Ta anbnicekux koanis (8)
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Puc. 51.6. LLUnbHI aemoHcTpauji: NaBykiB-CKakyHIB (&), rpeGeHscTix TPUTOHIB (6) i
paicbkux nTaxie (8). BioMIHHICTb AKLIE B TOMY, LU0 NEpes CaMKOI0 PaiChKOro nraxa He
OAMH Camelp, a aosa.

Yomy camuyi amazaiomvcs 3a camox, a He
naenaxu? Y 6i1bIOCTi BH/IB TBAPUH camellb
MOIKe, AKILO HOMY MOTAJTAHWUTD, 3aJHITHTH Ha-
Gararto Gisblne HaMAAKIB, Hik camka. 11106 Bu-
poOMTH neBHy KijabKicTh siilexaiTin, Tpeba
BUTPATUTH Habarato Oijiblie NOKUBHHUX pe-
YOBHMH Ta eHeprii, HiXK Ha TaKy caMmy KilbKiCTh
crnepmato3oizis. Crepmarosoigm € Giabin «j1e-
Puc. 51.7. T 4ac 3aMMUsHHS  yiepiMu». 3asBuuall camellb 3a OJHH CE30H

EaMELIS QIRanOVIKA NifHO- PO3MHOKEHHSI MOKe MaTH MOTOMCTBO 3 KiJib-
CWTb CamLll KOMaxy
KOMa CaMKaMH, a caMKa — JIMLIE 3 OJIHUM CaM-
1em. Hepes 1ie camku € Oisibin nepebipanBumu,
Hisk camui. Tox ocratounwuit Bubip maproepa
MaiKe 3aBAaM poOUTL CaMKa.

Hacuaiakom Takoi nepebipiauBocTi camMok
€ ABHIle cmameozo dobopy. Camiti, ski Mo-
XKYTh 3BEPHYTH Ha ceDe YBary caMoK, 3aJIMINaTh
Oisble HAIAAKIB, HaBiTL AKNIO 11i puBabIBi
031AaKH 3aBaXKalOTh iM Y MOBCAKIAEHHOMY KHT-
Ti. CaMe ToMy B HallpisHOMaHiTHilIMX TBapUH
BinbyBaioThest warobni demoncmpauii, axi
MOKYTH OVTH eTanoM 3aaunsgHua abo 4actu-
HOIO LIIOOHKUX TYPHIpPIB (puc. 51.6). Y neskux
BHJUIB caMmellb IMATBEPAKYE CBOI SKOCTI THM,
1110 Bpy4ae camili nesuuil nogapyHok (puc. 12.4). Haituactine ne npusat-
JHBHI KOpMOBHI 00'€kT (puc. 51.7).

Puc. 51.8. Napa mopcbknx
KOHWKIB (&) Ta Buxig,
MOMNOOHAKY i3 CYMKK

camuna (6)

B ®opmu noseaiHku MOXHa PO3PI3HATK 3a TUM, iKY NOTPE6Y BOHM 3a40B0b-
HAOTb. BUOKPEMANIOIOTL Xap40BY, 3aXWCHY, PENPOAYKTMBHY NOBEAIHKY TOLLO.
PenponykTueHa nosefjHka 6aratboX BUAIB € CKNAAHOIO Ta BULOBUILHOIW.
Y TMNOBOMY BUNAAKy camLii 3MaraioTLCH 3a CaMOK, NPUBEPTAIOHM iXHIO yBary
LNIOBHUMM AEMOHCTPAaUISMU, a iIHOAI BNALWTOBYIOTH LLMODHI TypHIpU.

§ 52. BarbKiBchbKa NoBeAinKa

5 Dopmm noBeaiHKku; xap4yosa, 3axvcHa, Penpo-
LYKTUBHA rnoseaiHka; craresni 4o0Ip; Wnio6HI
TYPHIpy, WmobHIi AemMoHcTpauir.

1. Yomy B BinbWOCTI BUAIB CAMLUi 3MaraloTbCa
3a caMoK, a He HaBnaku?

2. Onuwite WnOHY NnoBediHky Oyab-AKoro
BILOMOrO Bam BUAY.

3*. € Bnaun, y fikux camku NnpuesabnionTs camulis
3anaxom i CBITNOM, ane HeEMae Takux, e
camkum pobunu 6 ue cniBom. FK BM BBAXA-
eT€, Homy?

4*. Y MOPCbKWX KOHKMKIB Camellb BUHOLLYE MO-
noasy BUBOAKOBIN cymui (puc. 51.8). MNpen-
CTaBHWKW AKOI CTaTi 3MaraTbCH B KOHUKIB
3a naptHepa?

Puc. 51.9. AnbTanka
Ta il 6yaiBHUK

B 4. HarxHeHHi muTui. Camui anstan-
Hukie (TponiyHi nTaxu paay MopobuenonibHi)
6yayloTb pUTyanbHi Maiaasynky. Bosn npukpaliaoTs ix Yepenaiwkamm, Kka-
MiHUSMUW, SrogamMm i KBiTkamu, ki 4ac Bif Hacy 3amiHio0Tb Ha HoBI. Jeaki suan
CMOPYAXYIOTh HA CBOIX MaiaaH4mkax aiTaHky 40 50 cv 3aBBULLKK 3 Mi1I040K
abo crebnuH (puc. 51.9). Camui okpemux BUaiB MOXyTb po3dapbosysatu
ansTaHKy COKOM Arif, BUKOPUCTOBYIOYM NanUUKy AK NeH3enb. KoxeH camelb
OXOPOHSIE CBill ManaaHYmnk abo anbTaHKy, Yekaryu Ha camky. Ha mainaaHumky
BiAbGyBalnTLCH WNODHI AeMOHCTPaLUIT Ta napysaHHs. icns HMUX camka Oyaye
rHI3A0 B IHLWOMY MiCLL.

® 1. HeckiH4yeHHa yepra nepemMoxuis. [lepeayciv nopizoMumo Bam
JIe110 T1Po Bac i Banmx poaudis. Boxait oama iTina Bainx 6aThKiB 10csTIa
reBHOTO (Baworo) Biky. ¥ Bac € jBa jtives i si Oabyci; yci BoHM yernino
3a/THIIMITH HAIAJIKIB, AKI TeXK MaloTh NOTOMCTBO, Te caMe MoKHa CKa3aTH mpo
BCIX YOTHPBOX BalIMX NPALiLiB i YOTHPLOX Mpadabok, BicbMOX Mpalipaiiis...
3BiAKKH MU 11¢ 3naemMo? Aknio xoua 6 oANH i3 Yepru Ballux IPeKiB, 110
ictye OiTeIIe, HIZK TPH 3 TOJOBHHOIO MIJIbAPAW POKIB, He 3aJUIIUB Hanaa-
KiB, Bac He Ovi0 0. By/ib-sika KnBa icToTa € NOTOMKOM BEJHMYE3HOI Kijib-
KOCTi repeMoskILiB ¥ 60poThdi 3a yenimne poamioskenns. | Hapnakn: Micie
Oy 1b-SIKOTO OPraHiaMy, 1110 He MaB HAMAAKiB, 3alMyThb JITH THX, XTO 3Mir IX
sanumuT. Tonosuuit pywiit esoouii — npupoanmit 106ip — Gescainno
CTHPAE i TUX, XTO HE JLOKMB JI0 BIKY PO3MHOMKEHHs, 1 THX, XTO HE PO3MHO-
AKUBCA, | THX, YHi JIiTH HE JIOKUIN IO CBOTO PO3MHOMKEHHS.
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Puc. 52.2. 3axucT, nepemi-
LLIEeHH#A, 3irpiBaHHg, ixa — yce
ue 0aTe CBOIM OiTaM BaTbku

(3BEDXY BHI3)

Tenep eu posymieme, womy 6yodv-axui

6U0 MA€E NPUCMOCYBANNA, WO 0AIOMb IMO-
2y 11020 npedcmasHukam 3aaumamu naione
nomomcmeo ? Bax/mBoIo YaCTHHOIO LHX MPH-
cTocyBaib € Gamvkiecoixa nogedinka.
W 2. Crparerii pO3MHOXeHHs. Baxm 6ido-
Me nousmms <cmpameezin»? Konm inerscs
1po i iozeit, crparerist — e cnoci6 AocsirHeH-
HA JIOBTOCTPOKOBUX IIiJ1€H; TIPaBH/IO, 3a SIKHUM
BH3HaYaeThes cnocib aiit. Ha siaminy Bia jio-
Jlel, cTparerii BUJIIB He € HACJIKOM CBiJIOMO-
o BHOOpY — 1€ HACiIoK esosouii. ¥ Hiomorii
cmpamezia — 1 BigoOpakents y GpyHKLisX i
AlFX 0pI'il]113M)’ ]Ji,—'].llUC]lU'l- BAKJANBOCTI pi;mm-:
pesybTatiB ioro axtushocti. o6 xpaite
3])03__\’!\-[1']']«1 1€, PO3ITIAHEMO MPHKTA/L.

Camka Besnuesnoi pubu-micsing (puc. 52.1)
Ma€ Jiy’Ke TPOCTy MoBeAiNKy it 3a OAMH pa3s
npoaykye a0 300 mun ikpunok. 3posymio,
1o OLABIICTL IMX IKPHHOK i MaJabKiB, sKi 3
HUX BUBEJINCH, IIBHKO FMHE. A OCh TPUTOJIKO-
Ba Komoyka (puc. 50.1, c. 198) Bupobiisie e
6an3pKk0 100 BiAHOCHO BETMKUX IKPHHOK.

Yomy xonouui 0as euncueanusn eudy
documsv He@enuxozo eueodxa manvkie? lle
HACJII/IOK TOT'O, IO JUIA CaMIisl KOJIIOYKH € Xa-
PAKTEPHOIO JOCHTH CKJIA/IHA MOBeJliHKa. Bin
A0ail/IMBO ZOITIAJIaE 3a iKPOoIo il MaJibKaMH Ta
3HAYHO IJBMLLYE IXHI IMAHCH HA BUXKUBAHHS,

Kpame sanummru 6araro noTomkis, Hix
MaJjlo; Kpaute, nobd KomeH i3 HuX OVB KHMT-
TE3/IATHUM, HiK VPa3auBUM. AJe BOJHOYAC
MiABMILYBATH H KiJbKICTh HAlAAKIB, i TXHIO
KHTTE3AATHICTD HeMokauBo. Crparerist pubu-
MicsIs1 CrIpAMOBaHa Ha 361blIeH s KiJIbKOCTi
HAQIKIB, & TPHTOJIKOBOI KOJIOYKH — Ha T0-
Jimmnenis iXupol gKocTi (KUTTE3LATHOCTI).
Came B 11bOMY BHSIBJSIETBCS Pi3Ha BijiHOCHA
BAXK/IMBICTD PE3YJILTATIB AKTHBHOCTI OpPraHis-
MY, PO AKY 3rajyBajocd Y BH3HA4YEHHi 110-
HATTS «CTpﬁTeFiﬂ B,

H 3. PisHoBuau 6aTbKiBCbKOI NOBEAIHKU.
Bu ske 3po3yminu, 1o mypboma npo nawadxie
30i1bLIVE 1AHCH [OTOMCTBA Ha BHIKMBAHH.
Ane ue jayxe satpathHa (opma noseginku: Ti
BH/IM, AKUM BJIACTHBA Taka TypboTa, HapoaKy-
I0Thb V CEPEeAHbOMY MEHIE MMOTOMKIB, HiXK Ti,
y AKHX OaTbKK He OOTSIKYIOTh cebe KI0TOTOM.

Bu Bxke MOXKeTe HazBaTH Oarato npuk.iia-
fiB TypboTH 1PO MOTOMCTBO. | caMKa Tapan-
tyna (puc. 12.5, ¢. 50), i caMka BOCbMHHOTa

(puc. 16.7, ¢. 66), i camxa aniratopa (puc. 24.2,
¢. 94) saxumaiors aurnayar. [lapa Mokpuim
(puc. 47.1) we it NpUHOCKTL IM TIEBHMI Yac
i’Ky. Aste, 3BiCHO, HalllIOMIMPEHILIOK € Typ-
Gora npo Haw@akis cepej nraxis (puc. 26.6,
c. 104) i ccaBuiB (puc. 28.6,c. 112;29.2,¢. 115).

Y pisaux BuaiB OaThbKiBChbKa TOBeIiHKa
ayke pisHa. Bona BipoGpakae xapakrepi
0coDIMBOCTI crIOCcO0Y KUTTSI BUAY i1 OCHOBHI
norpedu aurunyat (puc. 52.2). Yum cknajani-

1010 € NMOBE/IiIHKA BHJLY, THM OiJiblie 3HaYeHHS
Ma€ JIOCBij cnisikyBanisa 3 GatbkaMu (KyJib-
TypHe crnajakyBaHus, puc. 52.3). ¥ ccaBuis i3
BHIB, 110 HasexaTb 10 psaiB Xwki, Kurono-
#i6ui, Ipumarn, XoboTHi, a Takoxk y Haratbox
raxiB ocoOMHa, gKa He HabyJia J0CBiLy CIiiJ-
KvBaHHsi 3 baTbkaMm, Gy/ie HeNMPUCTOCOBAHOIKO
10 KUTTS, BaKauBy poJib y HPUCTOCOBAHOCTI

§ 52. barbkiscbKa nopeliHka

Puc, 52.3. Qns TBapyH
3i CKNagHo0 NOBEAIHKOI
cninkysaHHs 3 BaTbkamu € He
MEHLU BEXMBUM, HiX yCe, Lo
306paxeHo Ha NonepeaHsoMy
ManioHKy

Puc. 52.4. Ha y3bepexxi
ApreHTuHM KocaTku BYaTh
OWUTUHYAT NONIOBATU HA MOP-
CbKMWX JIEBIB, @ MOPCBKI NIEBU
BYaTb NOTOMCTBO PATYBATUCS
Bif, KOCATOK

TAKMX TBapUH BiirpaloTh O3HAKH, WO IepeaanTbes Ky abTypHo. Hanpu-
KJIa/1, XMIKI KHTH KOCATKH BYATHCS CKJIAAHOMY JUIS HUX YMIiHHIO TIOJIOBATH,
BUKHMIAIOYHCh Ha MIJIMHY, & MOPCBKi JIEBH, IXHi KEPTBH, y4aThCsl 3a3/iaje-
rigib noMiyaTy HabJMKeHHS KOocaTKy il psaTyBatics Bijx nei (puc. 52.4).

B Baxnusum ynHHVKOM cTparerii 6araTbox Buais € TypboTa npo Halaakis. batb-
KIBCbKa noBefiHka nonomMarae Buaam, ski NpoaykyiloTs Hebarato noToMkis,

3abe3neynTu IXHE BUXKUBAHHSA,
W Barskiscska nosegiHka,; crpareris.

Bl 1. Yomy s 6aratbox Buajs TBApKH BaTbkn TYPOYIOTECA NPO CBOE NOTOMCTBO?
2. lNpokomeHTyinTe, WO BiAOYBAETLCA HA CBITNMHAX, HA AKi € NOCUNAHHA B

naparpadi.

3. fknos’a3aHa KinbkiCTb MOTOMKIB, WO 3'ABNAKOTLCA HA CBIT, 3 TYyp6OTO NPO
HUX? A IK — YacTKa HalWaakKise, WO BUXMUBE i 3aNMULLUTL CBOE NOTOMCTBO?
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4*. T1oSICHITb Pi3HI 3HAYEHHS NOHATTS «CTpaTerias. Ak BU PO3YMIETE TBEPAXKEH-
Hs: «CTpareris — ue iepapxisi npiopuTeTie»?

5*. Onuwite ocobameocTi TYyp60OTK NPO HAWEAAKIB ¥ NOAUHU. AK BOHA MOXE
BUABNATUCA?

B 4. Haityp6oTnueilimii BUA. My BneBHUAKCS, LLIO BUAM BIODIZHSIOTLCA
KiNbKICTIO 3yCunb, AKWX A0KNaaaTs 6aTbku, NIKNYIYUCH NPO NOTOMCTBO. Ta
LiKaBO BCTAHOBUTW, KU BUA € HANTYPOOTAMBILLWM. MPEACTaBHUKM LibOTO BUAY
MaloTh AyXe TPMBany BariTHICTb (6113bko 9 MicaLis). Camkam NOBOAMTLCH Ha-
POAXYBATK BENUKE 32 PO3MIPOM AUTUHYA, AKE A0Bri POKKU NMOBHICTIO 3aNEXUTh
Bif 6aTbKiB. 3ycunnsi, HeobxiaHi ANA HOro BUPOLLYBAHHSA, TaKi BEAWKI, WO CamKa
(y nprponHux ANs Us0ro BUAY yMOBax) Mae He3Ha4Hi LuaHCcu BUDOCTUTY AUTUHYA
CamocTinHO. ToMy ans LbOro BUAY XapakTepHUM € Te, 110 BaThku BABOX 0KNa-
AalTk 6araTto 3ycunb ANs BUPOLLYBAHHS BNACHWUX AiTei. Y CydacHUX ymoBax,
Y AKWUX XUBYTb NPeACTaBHUKKU LbOr0 BUAY, CaMKa MOXE BUPOCTUTU AUTUHY
¥ camocCTIiHO, NpoTe ue Byae ana Hel cknaaHum 6araTopivHUM 3aBOaHHAM.

Tak, MM po3nNoBiAanu came npo Haw Bua — Homo sapiens, NauHy po-
3yMHY. A4OMY Came NPeacTaBHWKN HAWOoro BUAY AOKNaAaTb CTiNbKY 3yCuib
0N BUPOLLYBaHHS CBOIX Hawaakis? OcobnnBicTiO NPUCTOCYBAHHS NIOAVMHA A0
cepenosuLLa € Te, Lo NPOBIAHMM ANA HAC € KYNLTYPHE CraaKyBaHHA M po3Bu-
TOK iHTenekTy. LLLo6 3a6e3ne4ynTu NoBeAliHKY, fka € XapakTepHOoo ANst Halloro
Buay (puc. 50.6, c. 201), Tpeba npoTarom HaraTLox POKIB pO3BMBATY rONOB-
HWiA MO30K. HEOOXiAHOIO LLIHOIO UbOro € AOBT POKKM AMTAY0i 6e3nopaaHocTi,
o notpebyioTe 6arbkiacsKol TypboTn. Came ToMy NCUXIYHO 300POBI NAK
MaloTh YPOLXKEHY rOTOBHICTb A0 BaTbKiBCbKOI NOBeaiHkW (puc. 52.5).

KyneTypHe cnagkyBaHHsA [03BONSE NEPEAATU HACTYNHOMY MOKONIHHIO Haf-
3BUYANHO PI3HOMAHITHI 0COBNMBOCTI NOBEAIHKK. Ane, Ha BiOMIHY Bif, BUAIB,
noseaiHKa SKnx € BPOAXEHOK, KOXHY HOBY 0COBMHY Tpeba HaB4MTU BCbOMY,
4MM BOHA Mae osonoaiTh, O6car Toro, wo Tpeba nepeaaT Hawaakam, y Ha-
LWOro BUAY € NPUHUMMNOBO BinblumMm, HixX y 6yab-SKOro iHWOoro.

Oco6nmBICTIO HALWOro BMAY Ha Cy4aCHOMY eTani Moro pO3BUTKY € Te, WO
KOXHa HOBa 0cobMHa HaBYaETLCA He nuwe B BaTbkis. Bateku abo Ti noai, Aki
iX 3aMiHIOIOTL, MaINTL 3abe3nedynTn ANa AUTUHU MOXIMBICTL YYUTUCSH BCIMA
DOCTYNHUMU ansa Hei cnocobamu.
CyyacHi niogu B4aTbCH HE NuLLe Bif
6arTbkiB | YneHie rpynu, 4o SKOT Ha-
nexars. Haw sup, — eauHui, y AKoro
€ cninbHa KynbTypa, Lo NigTpumy-
E€TLCA HE NULIE NOBEAIHKOIO NEeBHOT
KinbkocTi ocobwH, a i sinbusaeTbcH
B PI3HOMaHITHUX HOCIAX, WO He €
YacTuHaMK Tina xusux ictor. Lli Hocii
MOXYTb OyT¥ AyXe pisHUuMu (ApyKo-
BaHUMMU, TEXHIMHUMWU, ENEKTPOHHWN-
Mun). [0 TaKMx mKepen HanexuTs i
Len NigpyyHuK.

Puc. 52.5. NopjiBHICTL NOBELIHKN LIMX
ABOX MaTepiB HE € BUNaaKoBow. Y3aarani,
y BaTbKIBCLKIN NOBEAHLY NIOAWHW BaXNW-
BY POk BIAIrPaOTL YpoAXeHi, BionorivHi

MOTUBALLT T2 CTUMYNK.

S 24, LLOBCIIHKA B [IPOCTOM M Hacl

® 1. PizHOMaHiTHE XUTTA rasu. Mu obrosopiosaiu pisui Gopmu 1o-
BEiHKM OKPEMO, ajie B O1IbIIOCTi TBApHH BOHH YePrylOThCs.

V eawomy naceaenomy nyuxmi scusymo ragu (cipi éoponu)? llei
BHJL € 3BMYAITHIM 110 Beiit Y kpaini Ta uacto xuBe mopyd i3 aomuomw. [lo-
GaunTe raBy — NPWIMBITHCH, 110 BOHA POOUTL. 3HAYHY YaCTHHY 4acy raBH
mykaloTh BKy. LI Beeiani nraxm ;KuBaaThCA il XapuoBUMH Bi/IXOAaMH, 110
BHKM/LAE JIO/IMHA, 1 APiOHMMI TBApHHAMH Ta NAJIAJINI0; J0CUTH YaCTO TaBu

KUBIATHCA Oinst BojoitM. Lle — npossu xap-
40601 nosedinku. Y 3100yBani iKi raBu Bu-
KOPHCTOBYIOTDL 1pHiToMH, DarathoM i3 AKHX
BOHM BYATHCSI Bi/L PO/IMYIB.

I[Tapa rag, $IK MPaBUJIO, MA€ CBOIO THI310BY
tepuropio. CaMka HacH/LKye s, caMellb
Hocnts il ixky. e, ik BU 3naeTe, penpodyx-
muena nogedinxa. Konu 3 s€ib BUIVILIIO-
JOTBCA TITAIIEHSTa, IX FO/YI0Th 0611Ba HaThKH.
[le — 6amvriecbka nosedinxa (TypboTa 11po
[OTOMCTBO), SIKA € YaCTHHOIO PENpOAyKTHB-
HOT NOBe/IiHKK, 3a3BUyail napa ras OXOpoHs€
CBOIO I'HI3/I0BY ALJISIHKY Bijl iHIIKX [TaxiB CBO-
ro Buay. 1le — mepumopianvna nosedinka.

[Tramensita, sKi HAPOCTH, JKUBYTH Ha Oath-
KIBCBKiH JIJIsIHIN 10 KIHIS TEIVIOTO Ce30HY.
ITTaxy pa3soM EKMBIAATLCA W MONEpPeKaloTh
ofHa oaHy 1npo Hebesneky. [lo pedi, AKIO BK
BizbMeTE B DYKH ITallleHs raBu, 110 BUIAJO
abo BUJIETLJIO 3 'Hi3/la, HA BAC MOXKYTh HarnacTu
itoro Garpku! Ile — npuxianm aaxucHoi nose-
dinxcu. A p3acMUHHM MixK OaTbKaMH, IX AITbMH

i nTaxamMmu-cyciiaMu MOKHa PO3IIlaTH SK

POSIBU COUIANLHOT NOBEJTHKU.

A aro pUr}JISI'l‘i; raBH, KOJIH HE KHUBJATLCH
ta ne TypOyiorbes npo nramensT? [liarpu-
MYIOTb YMCTOTY CBOrO onepenns (puc. 53.1).
Ile — zizieniuna nogedinka. Oris1al0Th CBOK
tepuTopiio. Ko raBa mobayMTbL HKHICH
HOBMIl npeamer (puc. 53.2), BOHa Hamara-
TUMETHCS PO3AMBUTHCA fioro kpaule. Lle — do-
CAiOHUULKA NOBedinKa, XapaKTepHa JIuIIe Lis

Puc. 53.1. lrieHivHa noeegiHka
ras

Puc. 53.2. JocniaHvubKa
Ta irpoBa NoseaiHka ras




Tema 3. lloBeinka TBapun

Haipo3BUHeHinX TBapuH. [aBn 3xaTHi i A0 rpm, MO NMOB’sA3aHA 3 10-
CAJIHNIBKOIO NOBeAIHKOI0, Tak, BOHM MOXKYTh ApakHHTH KOTiB i cobak

(puc. 53.2). Pobasuu e, BOHM Mi3HAIOTH MOKIHBOCTI XHIKAKIB, TPEHYIOTh-
¢4 i, BIpOri/HO, IPOCTO OTPUMYIOTE 3a/[0BOJICHHSL.

B 2. TeputopianbHicTs. [aBu MaloTh CBOT ALISHKH, ale J0TPUMYIOTHCS
iX MeX He ayxke cyBopo. [IpeacraBiHukn iHnux BUAiB MOXYTH MMOBOJMTHCS
iHakute. u dosodunocs eam cnocmepizamu 3a nogedinxoio ceilicoxozo
cobakxu, 0cobau60 camya? A MOXKINBO, B MA€Te JOCBI MPOTYISIHKY Mic-
TOM i3 c00aKoio Ha MOBIAKY? ¥ TakoMy pasi um Bac He APATYBAIO, IO BU
MAETe IYNUHATHCA BijisT KOXKHOTO jlepeBa Y cToBna, mob cobaka mir, Ga-
JAHCYIOUH HA TPBOX JIanax, MiTHTH HOTro CBOEI0 cevero (puc. 53.3)7?

Yomy ein ye podumn? Cobaka — 0JIOMANIHEHHI TOTOMOK BOBKA, SIKUil
30epir unmano BoBuMX iHCTHHKTIB. [pyma BOBKIiB OXOpOHSIE Bil iHIMX
IPEACTABHUKIB CBOrO BH/Y NEBHY TepHTOpi. BoBki nosnayaiors ii, 3acTo-
COBYIOYHM 3A11aX0Bi MiTKH.

Piu y TiM, 110 HIOX — rososhe uyTTs B Giabmocti ccasuis. Lle mouna,
YHi IPEAKH KHJIH B KPOHAX JePeB, Ma€ 1yA0BHii 3ip, He XapaKTepHHii JUisi
iHmmX ccaBiis. Kosu BoHa onMHSETHCS B He-
3HailtoMoOMy MicIli, TO 03upaeThes Ha BCi HOKM.
Cobaku, sik i GiabwIicTh ccaBlliB, MPUHIOXY-
I0ThCS, TepedyBaloun y CBiTi pisHOMAHITHHX
sanaxiB. Cobaka BigpisHsE 3amax KOKHOT 0CO-
Ovnm, SIKHit yske 100pe nepesacTbes i3 cevero.

Ko BOBK 06X0/1MTh rPyIIOBY TEPUTOPIIO,
BiH Bi/luyBa€ CBiii 3anax i 3amax BifoMHux iomy
ocoOun. Ha Mexi AinsiHKY 3’ SIBASIOTHCS MiT-
Puc. 53.3. Bynuina ckynenty- KM 4yKakiB i3 cycianboi rpynu. Bosk crapanu-

pay Bpiocceni (Benerinl),  yo nepexpusac ix cBoivm MiTkami. A Temep
wo 3obpaxye cobaky, akuia : ; s ;
ncomed it YABITD, WO BiTdyBae cobaxa B micti! Ocb i j10-
BO/IMTHCA MITHTH UM He KOXKHE AepeBo.

A ax mimamo ceoi diaanxu nmaxu? Sk i
JIOJIH, BOHW OPIEHTYIOTLCA IEPeayciM 3aBs-
Ku 30py. BoziHoyac BOHM MaloTh rapHuii cayx.
Cnis nraxis — 11e cnocié MiTHTH CBOIO TEPHTO-
pito (puc. 53.4).

Hxe 3navennsn mae indusidyanvua abo
epynosa diranxa? 1le — tepuropis, Ha sKiii
JIOCTaTHbO PECyPCiB 18 KUTTS 11 xa3qiB. Y Ha-
raThbOX BU/IB PO3MHOKYIOTHCS JIHIIE Ti 0COOH-

Puc. 53.4. Cnis conos's — - ;
i MOKJUK [0 caMKu, ic“rﬂa‘n, HH, AK1 MAalOTh CBOIO I[!JIRHK)’. I.I,e € 3an0pyl{010

O rHi3noea AinsHka saHaTa  TOTO, IO MOTOMCTBO ﬁyﬂ;e YUM BUIO/JIyBaTH.

T

§ 53. Iloseainka B npocTtopi i yaci

m 3. Mirpauir. [asu € ociaumu nraxamu.
YV pisHi nOpH POKY BOHU MOKYTh IepeMi-
LLYBaTHCsL TepUTOpicio (Hanpukmam, 36u-
paTucs B MicTaxX V3HMKY, 100 KUBUTHCS Miciy
Ha 3BAJIMINAX), a/Ie a/IeKO He NepeiTaioTh, FHIsAiB1
YV OGarathoX BHIIB JKHTTEBHIl UMK I110-
Tpedye 3HAYHNX TEPUTOPIATBHUX [epeMi-
uieHb — Mizpayiu. HaiixapakrepHilinmu
Mirpauii € /11 nTaxis.

Sk i raeu, inmi ocizi nraxu (ropo6iti,
CUHHL Ta iH.) Ha 3UMY He BILTITAI0TH, 60
3/aTHi 3HAX0NTH coOi KOPM i B 1110 MOPY
poky. Yacto BOHM NpPHIITAIOTH Y3HMKY ;
/10 HaceJeHNX OyHKTIB, Ae Tenuime i aer-  Hasxu Micus
ure 3Haiiti ixy. Kowoei nraxu 3 nacrap- MIPall SuME
HAM XOJIOAIB BLANTAIOTL 3a KiJbKacor Pyc. 53.5. YATTS NOARPHONO
KiJIoMeTpiB Ha nisjieib. B YKpaini iie oMe-  ¢pauka cnispoamipHe semuiit kyni!
moxn ta cuirypi. Hepeaimui nraxu mau-

APYIOTH Ha THCAYI KiZToMeTPiB, AK-0T Oianii aeaexa (maba. 27.1,¢. 108—-109).
Pekop/icMeHoM i3 IaJIbHOCTI MePeboTiB € HOJISIPHUIT KPSUoK (puc. 53.5).

/L5t BUBYEHHS TepesboTiB NTaxXiB KijbLIOIOTH, Yill/If0uM IM Ha HOTY
merasese Kizbue. Ko Takoro nraxa criiMaioTh yapyre, Moxia 6yie Bi-
3HauaTH BiACTaHb, AKY Bill 10/I0JIaB 3a Yac, MO0 MUHYB. 3aBISIKN MiYCHHIO
BCTAHOBJEHO, 1110 OiMBIIiCTh BHAIB TBapUH, KOTPI BHPYIIAIOTH Y Mirpailii,
3 4acoM TOBEPTAIOTHCA TYJH, /e Hapoanaucs. 1ls sgaTnicty nosepraruca
J10 MiCIlb TIOSIBM Ha CBIT Ma€ Ha3BY xomine (8id anzi. home — aim).

B Y noseaiHui TBAPUH Y NPUMPOAI NOEAHYIOTLEA 1T Pi3Hi GOpPMK, 30KPEMA Xapy0Ba,
3axucHa, riricHiyHa, penpoaykTueHa (Nowyk napTHepis i 6aTbkiBCbka NoseaiH-
Ka), TepuTopianbHa, couiankHa, AoCniaHnuUbKa TOWO. TepuTopiansHi TBapuHn
NPUTPUMYIOTBCS IHAMBIAYaNbHWX abo rpynoBux AINSHOK TEPUTOPII, HA AKUX €
BCE, HeobXigHe ANs IXHLOT 0 XUTTS i1 PO3MHOXEHHSA. HaCTUHOIO PIMHOMO LMKITY
BaraTbox BMAJB € Mirpaujl.

TepuropiansHICTk; Mirpayii; ocini, KOYOBI i NepeniTHI NTaxu, XOMiHT.

[l 1. Hasiwo neski TBAPMHM 3aXMLLAIOTL NEBHI AINAHKN TePUTOPIi?
2. 9kinoTpebu 3a40BONLHAIOTL 'aBKU B NPUKNagax, HageaeHux y naparpadi?
3. Yomy nig 4ac nporynsaHkKM cTosOypun Aepes HIoxaloTb cobakm 060x cTaTedn,
a MiTaTh ix nuwe camui?
4*. Hasiwo mirpytots TBapuHm? LLLo € npyuyrHOK Mirpauin, a uwo — nowToBxOM
BMpYLLIATK B NYTL?
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Tema 3. Mosepinka reapun

Puc. 53.6. bina kypinka
B NiTHLOMY (8) Ta
3MMoBOMY (0) onepeHHi

[Toxigpkmit  Juinposebkiuii

Puc. 53.7. TonosHi NPONiTHI
LWAAXKW NTaxis 8 YkpaiHi

Puc. 53.8. Hepenawens
3 nepenasayem, Wo A03BONHE
BiACNIAKOBYBATM MNEPEMILLIEHHA
TBAPWHW B OKeaHi

B 4, ®oTonepioguam. Bam Binomo, WO
HaWKOPOTWWM € OeHb 22 rpyaHs, a Hanpnos-
WM — 22 4yepBHs. Ha nesHiii reorpadiyHin wm-
POTI KOXHOMY AHIO KaneHaapsa BiAnosinae ceosa
TPUBANICTL CBITNOI YacTuHK Aobu (doTonepio-
Ay). Perynsauis pi4HOro umkny 3a A0BXUHOK CBIT-
noi “actuHu aobu aictana Ha3sy gpoTonepio-
An3Mm. Bi Bignosipae 3a 6inblUiCTb PiyHMX 3MIH
TBapWH i pocnuH. Hanpuknag, y 6inux Kypinok
Yac NUHAHHS (puc. 53.6) 3anexunTs Bia A0OBXUHA
CBITNOBOro AHA. IHWWIA BEXAMBMIA YMHHKK, LLO
BM3HAYAE 3MIHM B NOBEAIHLI K XUTTEAIANLHOCTI
TBAPWH NPOTArOM POKY, — TeMneparypa.

Y KepyBaHHiI PiYHUM i XUTTEBUM LMKNAMMK
NOBEAiHKU BAXNMBY PONb Bifirpae eHaoKpPUHHA
cuctema (puc. 2.8, c. 10). PiBeHb ropMoHiB
BMNIMBAE HA HEPBOBY CUCTEMY 1 aKTUBYE NOTREDY
(pnc. 50.3), WO Mae 3aQ0BONLHATUCA CaMe B
L0 NOPY POKY.

B 5. OpienTauin nig yac mirpauin.
Sk TBapuHW, SKi MirpyrOTL, MOTRANASIOTH
3a micuem npuaHadeHHa? NepeniTHi nTaxm
OpIEHTYKOTLCA 32 NOMITHUMK 0COBNNBOCTAMM
3eMHOoI NoBepxHi (puc. 53.7), 3opamu, CoHuem
i MarHiTHuUM nonem 3emni. Jeski nTaxu (aK-To
303yni, NeneKn) MarTb YPOMKEHY Nporpamy,
3aBOAKU AKIM BOHU 3HAXOAATHL WNAX A0 MicUS
3umMyBaHHs. [HWi (Hanpuknag, Xxypaeni) BuB4ya-
I0Tb WASX MO Yac nepenboTy 3 AOCBIAYEHUMU
nTaxamu. [lo Toro x nepenitHi ntaxu xo4a 6 6a-
yaTb 3eMHY nosepxHio. HabaraTo AvBHIWOIO €
3AaTHICTb A0 OPIEHTYBAHHA B MOPCbKWX TBAPWH,
30Kpema B Yepenax (puc. 23.10, 24.1, ¢.94).
Mopcbki Yepenaxu HapoAXYIOTbCA 3 RELb,
WO X BigKknana camka Ha SKOMYCb Tenjaiomy
niwadomy nasxi. NpoTaromMm CBOro XuTTH, WO
moxe Tpuearu 70-80 pokie, BOHW nepemilty-
I0TLCA BCiMA OKeaHamu, pas 3a pa3om nosep-
Tal4Kch A0 pigHoro nasxy. Mirpauii yepenax
BMBYAIOTL 33 AONOMOroi0 nepegasadie, Aki
NPUKPINMIOIOTL iM Ha naHump (puc. 53.8). 3ape-
€CTPOBAHO BUNAAO0K, KONU LWIKIPACTA Yepenaxa
nepennuena TUxuiA okeaH Mix IHOOHE3iew Ta
CUIA (nonag 20 000 km) 3a 647 4i6. Ak opieHTy-
HOTLCA Yepenaxu, A0Ci HEBIAOMO. [puUnyckalnTb,
WO 32 4yac CBOIX MaHAPIBOK BOHU CKNanawTh

§ 54: Cxaanui BIAEMHHH 3 POJAHYAMH

neBHy «Many» 0CoBNMBOCTEA MarHiTHOro Nons
3emni B ycbomy CBITOBOMY OKeaHi.

B 6. Lo po6uTK, 9KLLO0 BU 3HAWULLAN
nTaxa 3 Kinbuem? FKuo 81 3HanLLIM NTawm-
He Kinbue (puc. 53.9), HapiwniTe KOro 3a agpe-
coto: YkpaiHcekuii UeHTP KinbUioBaHHs rTaxis,
Byn. BornaHa XmenbHuuskoro, 15, Kinis-30 MCTT,
01601. YkaxiTs, ne, konwu Ta 3a aknx obcTasmnH B1
A0ro 3HanwnKn. 3 XUBKMX NTaxie KinbLe 3HiMaTK

e e ——

Puc. 53.9. Kinbue Ha nTawwmHii
HO3i

HEe MOXHA. FAKLLO XVBWIA | 300POBWIA OKINbLLOBAHWIA NTax NOTPanue Bam A0 pPyk,
3aNULWITE HANWUC Ha KiNbyj | BIOiWNITE 3a BKA3aHOI0 aApecoto, a Nnraxa BUNyCTITb.

® 1. CyTnukm Mix poauyamu. Bam sijo-
MO, 10 TBAPMHW 3 TEPHTOPia/IbHOIO TOBEAIH-
KOIO OXOPOHSTIOTH BJIACH] LiNAHKH. Yu cnoenene
Jcumms 6acHuxa mepumopii Gesanepepenux
cymunox? Ha macta, ni. Pesysibrar 6isbmocti
3 HMX MOKHa nepeabaunTi 3asaneritn. Cynep-
HUKH 3aMiHAIOTH clipapsxkHiii aBobiii 1leMoH-
CTpALi€lo CBOIX sIKOCTei. 3aspuyail Ginbiia Ta
sicKpasile MPUKpaLiena 0coOMHA € CHILHINIOH.
[1IBM/ire 3a Bee, BoHa it OTpHMAE nepemory. 3a-
MiHa cripaBkiboi GOPOTEOM il YMOBHMMH 110~
3HAUCHHSIMU — 11& pumyanizayis xondaixmy.
Hanpukiaa, camit ropui cTyKaioTh cebe Kyiia-
KaMHM B TPY/IH, JisiKalodn cynepiuka. Berynmarn
B cripaBkHIO GOPOTHOY IM JI0BOAMTHCA JIMIIE B
MOOAMHOKMX BUnajikax (puc. 54.1).

Buan TBapuH, 10 MaioTh Hebesneuny
«36p010», 31e611bIIOTO HE BHKOPUCTOBYIOTD i1
11i/L yac puTyaabHuX ABOOOIB. KoikeH i3 rpumyd-
HUKIB MOXe BOWTH iHIIOTO CBOEIO OTPYTOIO
(puc. 54.2). Opnak BOHM HE 3aCTOCOBYIOTH
OTpyiiHi 3yOM mijg yac puTYarizoBaHHX KOH-
(baikTiB i 3MaralThCsA, BUMIPIOIOMUCH JIOBKH-
HOIO Ta CHJIOH),
® 2. pynosa noBepfiHKa B KOCHKY. /L
MpeACTABHUKIB OAraTboX BW/LIB BAXKIHBUMU €

Puc. 54.1. PutyaneHa cyTu4ka
(yropi) Ta cnpasxHii nBobii
camuie ropun (yHm3y)

Puc. 54.2. PutyansHe
3MaraHHAa rPUMY4HUKIB
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He TIJIbKM B3a€MHHHU 3 APTHEPAMH it MIOTOM-
CTBOM, a i 3 iIHIIMMH TIPEICTABHUKAMH CBOTO
suay. Illo pobume cyxynuicmv ocobun edu-
HUM yiaum? Y3ro/pKeHa B3aEMOJTIs MisK OKpe-
MUMM 0COOMHAMHI!

Kocsik (3rpast pn6) nepemintyerses, HiOu
dantactuaHmnii  cynepopratiam  (puc. 54.3).
Koxna puba BigayBae pyxu CBOiX Cycifok 3a-
BAsIKH OiuHiii ainiil. Kocsk nos'asyiors v eanne
uizie ocobanpocTi Tenii Boan i NaBiTL Crmian
He eJIeKTpUYHe 1nose. Sk He AMBHO, y KOCSAKY

Puc. 54.3. Kocsak pub — eavne
uine

57k

XH/KaKa, YHeBHEHO I10BepHe Bif Hboro BOIK.
Tiei s muTi i pyx BiuyoTh i 10BTOPATH yCi
pubn B 3rpai. Puba, sika nepuiow sizuye sanax
ki, npusee 1o nei Beix. Ti, XTo onmuHATHCSH
nopy4 i3 kopMom, 6yAyTH icTH; Ti, XT0 nepedy-
BaTHME OCTOPOHD, — KOMIIOBATUMYTh KOPMOBI
PYXH POAHYIB, AKMM now@actuao dinbme. /s
OIIHCY TAKOTO IMBA iHOJI BHKOPHUCTOBYIOTh 10~
HATTA «KOJEKTHUBHUIT IHTEICKT>.

Yu suzidne oas pué szpaiine scummsa?
s srpaitnux — suriane, 60 € GeameyHimM.
XHAKAKY CKJIQ/IHO BUXOIMTH 3i 3rpai xova 6
oy ocobuny (puc. 54.4). Ytim, i B citky
pubaikn abo B nalLy BEIMKOro XuxKaka-ghinn-
Tparopa (puc. 19.2, c. 76) KOCSK HOTPAINTD K
eanne wiae. [Last Gararbox pub arpaiie xurTs
HE € BUTIIHUM — i, 3p03yMiJI0, came TIpeicTan-
HUKN TAKUX BHJIB BEAVTH MOOJMHOKE KHTTSI.
3rpaiiHicTb i 0(MHALTBO — Pi3Hi cTpaTerii.

Bizomuit eronor (gaxigeipb 3 nopeaiHk
TBapuH) Konpasn Jlopenn (¢. 189) posnopinns
IPVIIM TBAPHH Ha ia Tui. B anonimnux epy-
nax TBAPUHH B3a€EMOJIIIOTE 0/Ha 3 OJHOI0, X04a
IJIsl HHX HE € BaXKJMBHM, 3 KOO KOHKPETHO
0cOOMHOI0 BOHM cTHKaloThes. Jlast TBapuun
B Takiif rpyni poaudi 37a00ThCH OJIHAKOBH-
mu. Ilpukaagom anoniMHol rpynu Moxe 6yTu
kocak pub. Ha Biaminy B 1boro, y nepconigpixosanux rpynax ocoGunm
BUIPI3HSIOTH CBOIX POIMYIB IHAMBILYATBHO.
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Puc. 54.4. Ona xwxaka
BUXONKWUTU XEPTBY 3 KOCHKA —
HalcknagHille 3aBnaHHA

Puc. 54.5. Enizoam xutra
rpynu naeiaHis

HeMac BOMKAKa. Puﬁa, IO TIePIHIoI nobdaunTh.

§ 54. Crmanui B3aEMHIH 3 POAHYAMH

H 3. NepcoHigikoBaHi rpynu Tea-
PyH. PosrisiHeMo AK NPUKJIAL FPVITY,
y AKiif KOKHa 0cOOMHA YiTKO 3HAE CBOE
Micne.

Y nasiauis (puc. 54.5) rpyny oyostioe
ab0 oAMH BOXak, abo Kiabka caMiiB-
dominanmie (niacpis rpynu). Kur-
s Gy/Ab-SKOTO MaBiaHa CIOBHEHE TPH; _
Bori. Boxakm i JAOMIHAHTH MAIOTb  puc 54 6. Liei manapun (6M3bKMiA
Oe3NEPEPBHO CTEKUTH, 1100 mijviersi im pOAvY NasiaHis) 3A3ETLCH BaM
camiti He ob'ennanucs it He BUCTYTIHIM  BenuuHm? Lie He AuBHO: Mn 6113bKo
nMpoTi HuX. BoHM nocTiiiHo 1eMoHCTpy-  CNOPIAHEHI 3 IHWMMIA MaBNamMi 1 TOMY

) o 4acTo 0AQHaKOBO 3 HUMW pearyemo Ha
I0Th CBill BUCOKHMIi CTATyC, CTaBAAYN HA R Sl iy
Miclle MOXKJIMBHUX cynepHHKIB. Koxna
ocoOMHA OTPUMYE IIOKapaHHs Ta Mij-
JAETHCS TIPUHMZKEHHIO 3 OOKY THX, XTO
nepedyBac Buille B iepapxii (MOPSAKY
MiZKOPEHHS ), Ta 3raHse cBoi 00pasu Ha
THX, XTO CTOiTh Hyk4e. Yac Bix wacy
B TPYIi CHATAXYIOTh CYTHUKH. YTiM,
AKIIO HA TPYNY Hallaje 3alekJuii Bo-
por nasianiB — Jeonapi, BoxkKak i JomMi-
HAHTH BiArTAaHATHMYTb HOI0 Bi/l CAMOK i
HOTOMCTEA,

J1o peui, JOJACHKI rPyIH MOXYTH OYTH OpraHisoBaHUMH N1EeBHOK Mipoo
noAidHO 10 3rpail nasiawis. Y TakoMy pasi «BOK/i» A€MOHCTPYIOTb CBiH
craTyc B iepapxii nogioHo /1o MaBr-aoMiHaHTIB (puc. 54.6).

Yu 3aencou & zpynax meapun iz cKaa0H010 NOBEIIHKOI0 83AEMUNHU
nooydosani na ocnosi npumycy u nidkopennn? Hi. Y Gararbox rpynax
CKIAAI0THCs OibIN A0OPO3NYINBI CTOCYHKH, Hi’K y naBiaHis. ¥ rpynax Ha-

Puc. 54.7. JomiHylo4a camMka npusena
rpyny appuKaHCbKUX CNOHIB
[0 BOAONOK

~ HIHX HAHOIMKINX p(),'_ll’llliB — HIMMITaH3¢ — € BOXKaK, aJi¢ CYTHUOK nabaraTo

MeHLIe, Hi’K y nasianis. Ocodun MOXKYTb HOEAHYBATH He TiIbKH B3aEMH-
HU 3 IPUMYCY Ta 11/IKOPenHs, a if cripaBkHe criBpodiTHuLTBO, BoHO MOKe
BUSBJAATHCS, HANPHKIIA/, Y CIIBHOMY TIOMIOBAHHI Ha iHmMMX MaBn abo B
CyTHYKax 3 inmmMu rpynamu mmmnanse. i cyTHyku 10cHTh 4acTo 3aKiH-
YyIOTHCA 3arnbeso OKpeMHX 0cOOMH.

lenytors i inmi npuksaaan. [pynu adprukaHcbKUX CIOHIB CKIAAI0Th-
csi 3 JIOPOCJAMX caMOK 1 Mosoinx ocobun. Jlopocii caMiii 3a3Bnuyail BeAyTb
MOOJIMHOKE JKUTTA. Y rpylax Maiike He BUHUKae cyTuuok. Kepisha posin
FOJIOBHOI CAaMKH BU3HAYA€TbCS THM, IO BOHA Mac HalOinbumil aocsia y
rpyni it Moske kepyBatu ii nepeMiienssimu (puc. 54.7). Baaemunu B rpyi
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KJIa/liB, KOJIM pi3ti ocoOuiu B rpymi gonoMa-
rajim ojiHa oAHil (puc. 54.8).

OT:ke, B3acMHHM B Tpyrax TBapuH Oy-
BalOTh PI3HUMU. Ix MoxHna nogianTy Ha ABa
TUI . Bepmuxaavui 63aemunu — 1ie npuMyc
(3 GOKy BHLIEPO3TALIOBAaHMX B i€papxii oco-
O6un) i mizkopenus (3 60Ky HIKYHX 3a CBO-
iM crarycom ocoOun). [Tpumye i nizkoperns
HEPO3PHBHO NOEAHAHI OIMH 3 OJIHUM, 1€ J(Ba
Ookn oanoro asumia. Topuzowmanvhi 63a-
E€MUHU TTOEAHYIOTH 0COOMH i3 TPUOIN3HO 011
HAKOBUM pPiBHEM B i€papxil.

Y nosejinii Joiei 3aKJa/ieHa 3/1aTHICTL | 10 BEPTHKATBHHX, 1 710 TO-
PU30HTAJILHUX CTOCYHKIB, TOK Y JKHTTI KOKHOI JIIOAWHI € SIK Ti, TAK 1 Tl
ToMy KOKHOMY 3 Bac JI0BEeThCsl BUPILIUTH, AKi CTOCYHKH NMOTPiGHO Oy1y-
BaTH Y CBOEMY JKHTTI.

Puc. 54.8. Monopai cnoxn
[ONoOMaralTs CBOEMY XBOPOMY
TOBapULLEsi

B pyny pobuTb €AMHUM LiNMM B3aEMOAIR MiX 0COGMHAMM, WO 1T CKNaaaoTs.
IcHytoTs rpynu 6e3 Boxacis i Taki, y skux nobynosaHa nesHa iepapxis (nopsaaok
nigkopeHHs). BaaemuHn mix ocobrHamu B rpynax 3 iepapxieto MoxyTb Bytu
BEPTUKANBHUMM (NPUMYC | NIAKOPEHHA) | FTOPM3oHTanbHUMK (cniBpobiTHUUTBO
Ta B3aemopaonomora).

i Putyani3aLis KOHQAIKTY; aHOHIMHI 1 NepCoHiiKkoBaHi rpyrn TBapuH,; BOMiHaH-
TW, lEpapxia; BEPTUKANLHI A rOPUIOHTANbHI B3aEMUHM.

Bl 1. YvmkopwcHa puTyanisauia TepuTopianbHUX KOHPNIKTIB?

2. TopiBHAKTE Pi3HI TUNW rpyN TBApwWH, onvucaHi B naparpadi. 3pobiTe BUCHOBKW.

3. Haeepgitb Npuknagy BepTUKanbHUX i ropwaomaannx B3aEMWH MiX 0CO-
BuHamu B rpyni.

4*. YoMy B pi3HNX BUAiB B3aEMMHKU OCOBUMH y rpynax nobyaosaHi no-pisHomy?

5*. §lk B BBAXAETE, YOMY TBAPUHW, AKi MalOTb Hebeane4yHy npupoaHio 36poto,
He 3aCTOCOBYIOT i Mif 4ac pyTyanbHUX KOHMNIKTIE? Yy € NoAIBHI BpOAXKEHI
3a60poHM B NIOANMHK? HAK Le BNNUBAE Ha Hallly NOBEAiHKY?

B 4. AnsTpyicTUYHA NOBEeAIHKA. By BXe 3HaeTe, WO eBOMoLIf niaTpu-
MYE TakKi 03Hakn 0cobuHK, sKi 111 [anu 3aMory BUXUTU i1 3aNNLLIMTU HALLLAOKIB.
Tomy ogHieto 3 npobnem, SKy BUBHAE BONKOLIAHA NCUXONONIA, € NOXOAXEHHS
anLTPYICTUHHOIT NOBEAIHKKU, TODTO Takoi, AKOK 0COBKMHA 3HUXKYE CBOIO NPUCTO-
COBAaHICTb (LUAHCK BMXXUTW A TULLIMTY HALWAAKIB), NiOBULLYIOYM NPUCTOCOBAHICTL
IHLLIUX OCOBUH,

Beaniy nposisis ansTPYICTMHHOT NOBEAIHKW CTOCYIOTLCH TypOoTK BaTbkis
NPO CBOE NOTOMCTBO. IX NOXOAXEHH: 3p03yMine. Binku, Lo NOBOASATLCS Tak, AK

CIOHIB 1iAKOM apyskHi. Bizomo Garato npu-

§ 55. Conjannni Komaxu

Puc. 54.9. 3nisa Hanpaso: cobaka cniimas binuens; Ginka Hanana Ha cobaky, i Toi
BUNyCcTUB DiNYeHn; Konw ii HaWanok onHKBCH B beaneui, MaTtu NnpuegHanacsa Ao HLoro

nokasaHo Ha pyucyHKky 54.9, 3annwakoTs GinbLlie
Hawankis. XXepToBHOWO € noBegiHka 6axin Ta
iHLWWX couiansHux komax (puc. 54. 10). bpxona
HE MOXE BUTSITHYTW Xarno 3i LWKipn NoanHM (4m
iHWOro ccasug) 1 ruHe. Ane poboya 6axona €
6e3nniaHoio, i 3a Hel B Byab-sikoMy pa3si po3-
MHOXYETbCS Lapuus. YTiM, BiAOMO, Wo noam
(5K i, HaNpWKNan, nasiasy) 3aaTtHi 4o cnpasx-
HbOI CaMonoXepTsw. Ocoﬁuna. 4acTo-rycTo Puc. 54.10. Ansa 6ax0nu
NPy UbOMY TMHE, 3aXULLAIYK THLWKUX YNEHIB  gyanuTi nioanHy a60 AKOrOCH
CBOEI rpynu, siki MOXyTb OYTH, @ MOXYTb | HE  juioro ccaBus 3 NaCTUHHOIO
OyTy BNU3LKO CNOPIAHEHUMU 3 HelD. HK Taka WKIpOI — camory6eTeo
0O3HakKa Morna BUHUKHYTK Nifg, 4ac eBOnoLii?

JocnipxeHHa cBig4aTh: 3AaTHICTL A0 CAMONOXePTBW 3apaau YneHiB CBOEI
rpynu € esB0NIOLINHO NOB'A3aHOID 3 BOPOXICTIO A0 YNEeHIB iHwwux rpyn. Tirpynu,
y fikux 6yno HGarato 3g4aTHUX 4O CamMOonoXepTBun anbTpyicTis, 3bepiranvcs B
YMOBax BOPOXHEYi MiX rpynamu. HagiTe AKWIO ankTPYiCTU FTMHYNK, IXHI poandi
sanuwanu BinbLe Hawaakis, cCnpUsioYM NOLLWMPEHHIO 3AaTHOCTI A0 anbTPYI3My.

® 1. Poanoain dyHKLUIN Y KONOHIT. /[esiki KoMaxu xKUBYTH OOJMHIL,
i — 30uparoThes BeanveaHuMu 3rpasiMu. Collianbii KOMaxu He 1pocTo

MEILKAKTh Pa3oM, a YTBOPIOIOThH Koaonil. ColliaIbHUMK € BCI NIpe/icTaBHU-
K pady Tepmimu it yci mypaxu (psa IlepernHyacTtokpuiii), a Takox JiesKi
NPEACTABHUKH (HITUX IPYIT MEPETHHYACTOKPHIINX: 0cu, dHecmeni Ta 6Oxcou.
[ToaiOnuit crnocid #uTTd BijloMMil 3/1e6i1BI10TO B KOMax, Xoua BiZioMi if co-
tianeni 3Bipi (puc. 29.8, c. 118).

Kosonii comiabHMx KOMax CKJIaaioTecs 3 ocoOMH pi3HOrO BiKY,
00OB’A3KN SIKUX YiTKO PO3NOJIeHi: O/Hi 3 HUX JOMISIIal0Th MOTOMCTBO,
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Puc. 55.1. Matka (uapuus)
B OTO4EHHI POBITHUKIB: y My-
pax(a), 6axin (6) i Tepmitie (8)

Puc. 55.2. Y xuwkisHuky Tep-
MITIB XWBE eHO0CUMBIOTUYHE
HainpocTiwe (TBapuHononibHa
OAHOKNITUHHA ICTOTa), ¥ AKOMY
XKUBYTb eHA0CUMBIOTHYHI
bakrepii, Wo nepeTpasnioIoTL
KNITKOBUHY (YHMU3Y)

ApYTi — 36MPAIOTH IOKUBY, TPETi — OXOPOHSI-
10Thb K0JI0H{10. KostoHii MOXKyTh ckaanatucs i
3 JIECATKIB, i 3 MiJIbHOHIB 0cOOMH. 3a3Buyaii
Y Hiif € TiIbKM 0/1HA IU10/1I0Ya cCaMKA — MaTKa
(uapuis), sika He3nepepBHO BiZKIaAa€E st
(puc. 55.1). Inmy poboTy BHKOHYIOTH He-
3/1aTHI 10 po3aMHOKeHHst ocobunn. Cepen HUX
MOKHA BHPI3HUTH JieKinbka rpym: poboui —
YHOPSJAKOBYIOTL THi3/10, TOAYIOTL | YHCTATH
MOTOMCTBO, 30UPAIOTh TOKUBY; COAATH — 3a-
XMIAIOTh KOJOHIIO Biji MOKJIHBOT HeOe3MmeKn.

Y menonocunx 6kin koxna poboya Gakona,

Y Mipy TOTo, fIK 10POCIlIAE, NEPEXOAUTD Bijl
ofHux pobiT no iHmmx. Y Mypax i Tepmiris
KOKHa 3 poOOYNX 0COOHH yce KUTTH BUKOHYE
O/IHY 1 TY camy pobory.

[Ile 200 pokis ToMy BueHi BBama M, 10
KOJIOHiT KOMaxX yJaltToBaHi Tak camo, siK JToJ-
CbKE CycniibeTBO. OHaK AOCTIKEHHsS He
nirsepanan o aymky. Io-nepiie, ocHosow
COLIAIbHOT MOBEAIHKH KOMAaX € iHCTMHKTH.
Io-npyre, pisHi rpyiu B Ko10HiT MOXKYTH Bijt-
pisHATHCA 3a GY/0BOIO Ta 30BHIiNINIM BHIJIS-
aoM ocobun. Yacro i BiamMinnocTi mow’sizani
3 PI3HUM «BHXOBaHHAM» noromcrsa. Tak, yei
JMYMHKH MejloHocHol Ojukoin B nepui aHi
MiCJIsT BUIYTIICHHST KUBAATHCH BUJLITEHHSIMM
0cobIMBHX 327103 Pobounx 6K — MaTou-
HUM MoJoukoM. Yepes jekiibka anis 6inn-
UNCTh JIMYMHOK [ePeXOAUTh Ha KUBJICHHS
IHITUM KOPMOM (CYMINIIIIO Mejy Ta IHJIKY).
I3 unx Bupocraiors poboui Guxomn, JlesKux
JHYUHOK TIOAYBAaTUMYTh MATOMHMM MOJIOY-
KOM aX JI0 3a/I7IbKOBYBaHHS. 13 Hux possu-
BAIOThCst MAHOYTHI MaTKH.

Mamxka € cnipakniv uentpom kovonii. Ii
TIO BUIIJIAE XIMIYHI peUOBMHM, 1O BILUIHBA-
I0Th HA PO3BUTOK YCiX iHmux ocobun. PoGoui
ocobunm, sixi obnusyots i Tino (puc. 55.1),
NepeaalTh 1l PEYOBMHH OJIHA OJHI, | KOXKHA
ocobHuHa B KOJIOHIT OTPUMYE XiMiuHi cHrHAIN

BiJl MaTKH. Yac Bij yacy 3 KOKHOTO THi3/1a BU-
JUTAIOTH KpUiaTi caMxu i camiti. Akugo iM no-
ACTHTh, BOHN 3aCHOBYIOTH HOBI KOJIOHII.

m 2. KonoHiitepmiriB. Bizomo nonay 2800
BUiB psuty TepmiTh. [le komaxu 3 HenmoBHUM
MepeTBOPEHHSM, 5K J€l0 HAraAyiTh Tapra-
#iB. Ix ocHOBHHIT KOpM — nepesuna. Kiitko-
BUHY (OCHOBHY PEUOBMHY JCPCBHHH) TEPMITH
[EPETPAB/IIOIOTh  3aBAAKH  eHpocuMbioHTam
(puc. 55.2). Tonki NOKpUBH TEPMITIB 110raHO
3axmiaiorhb ix Big Bucuxanus. 11ob saxmern-
THCA Bi/I CYXOT0 NOBITPA, BOHH BUiIAl0TD BHY -
TPIlIIHIO YaCTHHY AepeBa, JMIIAI0YN TOHKHN
30BHilHIN mwap. fAKimo Ha masxy jo jgepesa
FABAACTHCS HE3J0J1ania NCPEIIKoa, KoMa-
XH BJIAIUTOBYIOTH KPHTHII mepexij i3 rpyjo-
YOK IPYHTY, SAKi CKJICI0I0Th CJANHOMW. I3 1boro
K MaTtepia/ty BoHH Oy/VIOTS i THi3/a, 110 iHOi
CATalOTh 3HAYHMX PO3MIpiB, a MIillHICTIO He
nocrynaorses 6erony (puc. 55.3).

Ha nisani Ykpainu, y llpuuopuomop’,
MellKae cepedsemmomopeviuic mepmim. Noro
IHi3jla po3TalloBaHi I 3eMJielo, a YHcesb-
HICTb — HEBEJIHKa.
® 3. Mypaxu, ocn, 6gxonu. Ha sinmi-
HY BiJl TePMiTiB, Gi/IBIIICTE Mypax He H0IThHCH

§ 55. CouianbHi KoMaxu

Puc. 55.3. TepmiTHuKY
OyBailoTh ayxe Benukumn!

Puc. 55.4. Mypaxu He nuwe
BUPOLLYIOTH Nonenvub (a), an
3a noTpebu 3axvILalTb iX BiA
Heroaw Ta HeBesnek, AK-0T Big

XUMXKOro Xyka coHevka (6)

BUXO/IMTH HA BIIKPUTHIL IPOCTIp, JIe BOHK WIYKAIOTh cobi 371061y — pisto-
MaHiTHHX KomaX. Cepejl HUX CIIOCTePIracThCA «CKOTAPCTBO»: HAIPHKJ/IAIL,
Garato siKi 3 Mypax 3/1aTHi BUPOLLYBATH [OIE/MLIb, OO KUBHTHCH IXHIMH
LYKPHCTUMH BUAIIEHHSIMU (puc. 55.4). Jlesiki Mypaxu onanyBajiu il BUpo-
ntyBanus icriBuux rpubis Ha KoMIIocTi 3 JMcTs gepes (puc. 55.5).

Y cnekotHi JIiTHI AHI MOXKHA TOGAYNTH NANEPOBUX OC, SIKI METYULIHBO
IYKAIOTh COMOJKY 1KY Juis cebe ta M'SiICHY — 181 ¢BOIX JMunHOK. T'Hisjxa

Puc. 55.5. TponivHi Mypaxu-ncTopian «BiapisaloTe» Bif NACTA HEBENWMKI LUMATOYKM (8),
NEPEeHOCHTH iX A0 MypaluHuKa (6) A BUPOLLYIOTE Ha HUX ICTIBHI rpmbu (8)
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Tema 3. Tlosepinka TBapun

§ 56. 3acrocyBaliig CUCTEM CHIHAJIB | 3HAPSI/Ib

e B

* s A ')‘ : :
Puc. 55.7. Baxonsipi 3a pobotoio

(Y

Puc. 55.6. Miiapo oc, 3pobnexe 3 nanepy

BOHM Oy/yIoTh i3 narnepy, SKuii «BUHaiiLIMs Habarato paHinie 3a Jwojei
(puc. 55.6). lle — nepexkoBana Kopa, ckecHa caunoio. ¥ KoxHii koMipii
THi3/1a PO3BUBACTHCA JTUYHHKA OCH.

Jluxi 6dxconu BIamToBYIOTh THi3/Ia B IVIUIAX, TTOPOXKHUHAX T1ij1 KOPOIO,
iHoti — mpocTo Ha rigkax gepes. Komipkn B ruisgax 6kin nobyaosani 3
BOCKY — M'SIKOr0o Matepiaiy, sskuil BUpoOJIsIIOTh 0CoOIMBI 3271031 podoYMX
ocobuH. Taki KOMipKI BUKOPUCTOBYIOTHCSI HE JIMIIE JI/IsE BUPOLLYBAHHS 110-
TOMCTBA: Y eAKUX i3 HUX 3a11aCa€ThCs1 MeJl — TIPOJIYKT TIepepoOKH KBITKO-
BOI'O HEKTapy.

Oany i3 coniabHUX KOMAX 111e 3/[aBHA VCIIIHO OJIOMallTHIIA JII0/IHHA
(puc. 55.7) — e medonocna 6dxconra. 3apaan Mejy it Bocky OKiI yTpuMy-
0T Ha Hacikax y gepes’siHuX po3bipHux Byjaukax. Y (DPyKTOBMX cajlax, Ha
MOJIAX COHANIHUKY YW TPEYKH, PO3TAOBAHUX 1TOOIM3Y NaciK, 3annaeHHs
KBITOK 3aBx/AH OyBae yemimmimmm, Hisk Bijutanik nacik. [le sacayra mesno-
HOCHUX 6K,

B Tepmitu, mypaxu, axmeni, geski 64K0NM 1 OCK € CoLianbHUMK KOMaxamu.
BOHU XMBYTb KOSIOHISIMK, [ie CNOCTERIrAETLCA PO3noain MYHKLUIA MiX OKPpEeMUMIK
ocobuHamu. Y 6aratb0ox CoujanbHMX KOMax KOMOHII CKNaaalnTbea 3 OKPEMUX
rpyn ocobuH, AKi BIAPI3HAIOTLCA 32 PO3MipaMK i ocobnmBocTaMKU Bynosu.
Y TunoBoMy BUNAAKY B KONOHIT Biaknagae snusa nuiie oaHa ocobuHa — martka.
Jiopw opomaliHMAK OARY i3 CoLianbHUX KOMax — MeaOHOCHY B6axony.

B 1. Yum Bigpi3HAETLCA KONOHIA Bif 3BUYANHMX cxy’nqenb komax?

2. 9k po3noginanTbCa GyHKLIT B coliansHuy Komax? 13 yum Le noe'aaaHo?

3. Y 4omy nonsrae BiAMIHHICTb MiX KONOHISIMIN KOMaX i KONOHIAMI KOPanoBnx
noninie? Yvm BoHKM NoAiGHI?

4". 51ki 0COBWHW B KONOHIAX TEPMITIB | Mypax MaloTb kpuna? HYomy?

5*. Cknagite NOPIBHANLHY XapaKTEPUCTUKY XUTTA KONOHIT coLianbHMx komax
i NIOACLKOro CYCNiNLCTBA Ha NPUKIaai HEBEIMKOro noceneHHs abo Kkonex-
TUBY NiANPUEMCTBA. Sk PO3NOAINEeHO Poni B KOAOHII Mypax i NioacLKOMY
cycninecTsi? MNopiBHANTE, AK Y HUX BiADYBaETLCA BIATBOPEHHA NOTOMCTEA,
3aCBOEHHSA M HAKONMYEHHA HOBUX 3HAHb, 3aXNCT NOCENEHHS.

= s

emovca?

Puc. 55.8. Mypaxu-KodiBHvkv (371i8a Hanpaso): CONAaT i kinbka pobiTHUKIB; MypPaLLIHUMK;
«Mmarepian», 3 AKoro «3pobneHo» MypatluHUK

B 4. Mypaxu-KO4iBHUKW. [leski BUAW Mypax, WO XWBYTb Y TPOMIHHAX
nicax, Ko4ylTb 3 MiCUa Ha Micue BCielo ciM’elo (puc. 55.8). KonoHn Taknx
KOYiBHUKIB MOXYTb npocTaratucs Ha 1 km! IHOAI BOHWU 3yNUHSIOTLCA, POGOYI
Mypaxu CNAITaIoTLCA CBOIMM TiflaMK il YTBOPIOKOTL MypalLLHUK, e Camka Bia-
knanae anua. Y pasi HabnrxeHHs KONOHW Mypax-KO4iBHUKIB MiCLEBe HaCeNeHHs
3anvLWae CBOI AOMIBKM i1 3aBUpaE CBINCHKUX TBAPUH, afXKe Mypaxu-KO4iBHUKN
3aaTHI BBUTM Ta 3'ICTU CBUHIO i HaBITh MOAUHY! OnHaK OCHOBHA IXHA 3A00u4 —
KONOHIT oC, 64N, TEPMITIB Ta IHLLIMX COLiaNbHUX KOMaX.

® 1. Cuctema curHanis 6axin. Teiep, Komu Bi JizHAMUCA PO coltia-
JLHUX KOMaX, PO3IJ/IsiHEMO HalCKIaAHINI BiIOMI HAM CHCTEMH [epe/iaBan-
Hg indopmartii B KuBii npupoi (He BPaXoBYIOUH, 3BiCHO, MOBY JIIO/I€i ).
[ B Mmypax, i y GmKkin ocoOuHH-PO3- T

BIIHHKH BUPYIIAIOTL Ha MOIIYKH DKL Efi_t'(

Axio iM nowacTHTh 3HANTH Miclle, 1e
€ HaraTo 1MOKHBH, BOHH MMOBEPTAIOTHCH
B POMMHY il [OBIJIOMISIOTH IHILKM, /€
Tpeba mykatn KopM. fk ue sidoyesa-

«Moga» (cuctema curtaiin) 6/oKin
BHUBYEHa Kpaiie. AKINO KOpM po3Taiio-
BaHUI 1Opsi/l i3 BYJMKOM, PO3BijJIHH-
51 BHKOHYE TaK 3BaHUH <«Kpyrouii»
Tanok. Y 1upomy pasi iHmi Opx0im
HIYKAIOTh TOXKHBY 3a 3allaxoM, AKUH
npuHecsa possianuis. Ilikasinre, koin
LiJIb — Ha NEeBHiN BiCTaHi BiJ ByJHKA.
YV rakoMy BHTIaJKy PosBiiuuis Oirac
1Mo CTiJIBHUKAX «BiciMKOI0» (puc. 56.1).

Puc. 56.1. Yropi Ha cxemi MicueBocCTi
NOKa3aHo PO3TallyBaHHA TPbOX
nNpUHAaA BiAHOCHO BYNMKA A COHLA.
VHU3Y — CXema pyxiB, AKi BUKOHYIOTs
B0X0NU-PO3BIAHWLL, YKA3YIOYW HA
pO3TaWyBaHHA UKMX NnpyuHag,




Tema 3. [loseninka TBapun

KizbKicTh KoMBanb YyepeBs Po3BIAHUIL NOCEPEAMHI YMOBHOT «BiciMKI»
BIZMOBI/IA€ Bi/ICTaHI 10 MOKMBY, & KYT HAXWIIY €T IePeTHHKY 10 BePTHKA-
JIi IOPIBHIOE KYTY Mi’K HalIPAMOM Ha COHILE Ta HAIIPSIMOM, Y AKOMY KOMaXaM

Tpebda reTiTu.

SlKmo He AaTH PO3BiAHMI MOBIOMHTH IIPO CBOKO 3HAXIJIKY Bijpasy,
BOHA 3MiHUTb NOBIIOMJIEHHS IIPO HATIPSM NOJILOTY BiZIOBIAHO 10 1060BHX

3MiH ITOJIOMKECHHS COHILA.

Te, mo cucmemy cuenanis Gk posundpoBaio npaBHbIO, A0BE/H
3a JIOIOMOTOI0 CTeriaibHOro podoTa, sakuii naraaye Hyukony. Moro tankom
Ha CTIIBHMKAX JIOCTIZIHUKM CIIpsiMyBaJn O/0Kia v 3anianosane micite!

Puc. 56.2. Cxema ekcrnepumMeHTansHoi
YCTaHOBKW 415 BUBYEHHSA NOBEAIHKM
Mypax. JliBopy4 — xwna 30Ha, Npaso-
py4 — nepexig Ao nabipuHTy (y 36ink-
LUEHOMY BUINAAI — Y KYTi Npasopy4), wo
PO3TaWOBaHUIA Ha[ EMHICTIO 3 BOA0K

el
Puc. 56.3. PO3BiaHWK, WO 3HAALWOB
NOXWBY, CNINKYETHLCA 3 iIHWKMMA
Mypaxamun

Puc. 56.4. Komanaa mypax norpannse
came Ha Toi 3ybeup rpebiHku, Ha aKui
yKasae po3BiaHuK

® 2. Cuctema curHanis mypax.
CucreMy curHamiB Mypax Ime TiTbKi
posumdgposytoTe. JloBeseno, mo Mypa-
Xa-/lOC/IAHUK MOKe TTOBIZOMHTH IHIIMX
Mypax 1po ckiaaaauii mapipyt. Hanpu-
KJIal, B eKCIIePHUMEeHTAIbHHX YCTaHOB-
Kax /1 BUBYEHHSI 1TOBEIHKH Mypax
(puc. 56.2) Buxkopucraiu rpebinky 3 Ha-
raTbMa 3y61samu. Kosin possianuk, akuii
3HAIIOB 1KY Ha KiHII ojHOoro 3yougt,
MpAMYyBaB 10 MypallHHKa, TpebiHKy 3a-
MiHIOBaJIH Ha HoBy, abu Ha Hiil He Oy10
HIAKMX caijgis. Possianuk cninkysascs
3 poandaMu (puc. 56.3), Ti BUpyIIamm
110 TpedinKH il moBepTaan Ha norpibHuii
3ybeun (puc. 56.1)!

Hocnignuku BUBYATH Yac, AKMil 110-
Tpiben, mob Mypaxa nepeias IeBHE
NOBiZOMAEHHS. Y Ka3iBKa <«II0BEpPHH Ha
40-my 3y0ui» nepesasanacst BABiYi 10B-
me, Hix <«inoBepHn Ha 20-my 3yOiti».
ImoBipHO, MypaxH 1epeaaioTs BiaoMoc-
Ti 1IPO KOKHY PO3BUJIKY OKpeMO. A 0Cb
MiCJIsA TOro, IK NOKUBA NeBHUI yac OyJia
Ha 40-my 3y61ti, HOBIOMIEHHS <1OBEp-
Hu Ha 38-it po3Buiili» nepexaBaaocs
mBuAko. Biporiano, Mypaxu Bukopuc-
TOBYIOTh 1OCh HA KIITAIT KOMaH/u
«1noBepuy Ha 2 3youi paniiue, Hi% y Mu-
Hyaui pas». [le cBigunTs 1npo Te, mo B
CHCTEMI CUTHAJIIB Mypax, KPiM iHCTHHK-
TUBHUX KOMaH/l, € CJICMEHTH VYiHHS.

§ 56. 3acrocyBaiiis CHCTEM CHIHAJIB | 3HAPsLb

® 3. lHWwi cuctemn curHanis. Mu pos-
TJISIHYJIM HaHCKJIaAHilG BiloMi Ham cucre-
MM CHTHAJIiB. 3BHYAITHO, € I iHII NpUKIaIn.
Y 3esienmnx xab CUrHAJIOM TPUBOTH € MTIOXaH-
Ha inmoi xkabn y soay; y pubd Taki curHaam
MaioTh 371e0inbioro Ximiuny npupoay. Jo-
CKOHAJNIIIOW € CHCTeMa CHrHaJiB adpuKaH-
CbKUX MaBnl sepsem (puc. 56.5). Bonn Buaiors
YOTHPHM PI3HUX CUrHaANU TPHBOrH. Oann KPUK
O3HayYae€ 110sIBY OpJia, APYrUil — Jeomnmapia 4u
renap/a, Tpetiii — amii, yeTBepTHit — Hebes-
neyHoro rnpumata (nasiana abo JIROANMHK).
JKmo MaBna CTHKAETBHCS 3 AKOIOCh HOBOIO
3arpo3oi0, BoHa Kaacudikye i, obupaiouu
OjMH i3 curHaiis. Tak, reaikonrep BHUKIHYE
CUTHAJ <«OpeJi», a MiKpohOH A1 3amHcy ro-
JIOCIB, AKUH CXOBaJIM B TpaBi AOCJHiHUKY, —
«3Mist». [HII MaBnu pearyioTb Ha CUrHAJIM
BIIMOBIZIHO: Ha KPUK <«Opes» JIMBJIATLCSA Ha
1ebo, Ha KPUK «3Mist» — Iijl HOTH.
Hockonany cucreMy 3BYKOBHUX CHTHa-
JiB MaoTh i geasdinn. Bouu nosigoMiasiiornh
poanyaMm ABi Baxkausi peyi. llo-nepmie, y ix-
HbOMY «CTIiBi» € ocoOHCTI ToeailoBHOCTI, 110
103HAYAIOTh IHAUBIAYAJIbHICTE BHKOHABILS
(na kwaar imeni). [lo-apyre, 1i 3ByKM Xxa-
PAKTEPH3YIOTh HACTPiil, eMOLIOHATBHUI CTaH
neabiniB. O6MiH TAKUMH TIOBIZIOMJICHHAMU
J0TIOMArae niATpuMyBaTH €/HICTD TPYIIH.
B 4. 3acrocyBaHHA 3Hapaab. [lle oaun

TUM TIOBEIHKH, SIKMI BBaXalTh OAHUM i3

HAlCKJIQIHIINX, — Ie 3acTocyBaHHs 3Ha-
pAdb, TOOTO NPEAMETIB, SIKi BUKOPHCTOBYIOTh
JUISA BIUTMBY Ha inmi nmpeameTy abo TBapuH. Bu
BK€ O3HAHOMMJIMCSI 3 MPHUKJIAJAMH 3aCTOCY-
BaHH#A Pi3HUX 3HapsAb. Humu € ii citka nasy-
Ka (puc. 12.3, c. 48), i kaMinb, STKWii mijiiiMae
BOCBMUHIT (puc. 16.7, c. 66), i kameHi, IKUMH
HIMMIIAH3€ PO3KOJIIOIOTL ropixm (puc. 49.7,
c. 196). HaBesiemo 1ie JlekiibKa NPUKIALIB
(puc. 56.6-56.8).

Puc. 56.5. Bepeetn — adpu-
KAHCbKI Masnu, ki BUpobunm
PIZHOMAHITHI CUrHanu TPUBOMU

Puc. 56.6. Lis puioda oca
3aKnapae ryciib y Hipky (a),
a noTim, TpamByIoYM NiCoK
KamiHuem, i1 mackye (6)

e

P o

Puc. 56.7. HosokanenoHcbka
BOpOHa (NTax poanHu BopoHo-
Bi) BUKONYNYye KOMaxy 3 Aepe-
BUHU 32 0NOMOTrOI0 NMaMUYK,
AKY BOHA O4UCTUNA Bif NNCTH

-




Tema 3. Tlopeainka Tapun

Mu criogiBaeMOCh, 1110, MAIOU 1 CTIIPaBY 3 TBa-
pHHAMH — | NMPOCTUMH, 1 CKAQIHUMH, — BH
Bpaxy€eTe Te, HACKLIbKH IXHs rnopejinka Oysae
LiKaBOI0. YUiThCA MOBaskKaTH HAIUX POJANYiB!

B TeapuHu AEMOHCTPYIOTH CKNAAHY NOBE/IHKY,
30KpEemMa BMIiOTb 3aCTOCOBYBATHU PO3BUHEHI CUC-
Temu curHanie i 3Hapsaab. Hanssu4yanHo BUCOKWIA
piBeHbL PO3BUTKY CUCTEM CUIHANIB AEMOHCTPYIOTH
CoLlianbHi KOMaxu.

Puc. 56.8. KanaH (Mopcbka
Buapa, NPeaAcTaBHUK psay
Xuxi) pozkomoe naHump kpaba
06 Nnackuii KaMiHb,
noknageHuin cobi Ha rpyam

I Cucremu curHanis; aHapsaas.

[l 1. TNoscHiTb, HoMy Kinbka Pi3HUX CUrHaNIB TPUBOTK, AKi BUKOPUCTOBYE NEBHWIA
BUWA, MOXYTb OYTU KpaLLMMMN, HiXX 0AWH, — A1 BCIX BMNaaKis.

2. TOSACHITb, AKe 3HAYeHHs1 A8 AOCNIAKEeHb NOBeAiHKK BAXIN MaloTs excne-
PUMEHTU 3 POBOTOM, WO Haraaye 6axony i Moxe BUKOHYBaTWH TAHOK Ha
CTiNbHWMKAX.

3. $kuia TaHOK BUKOHAE 61K0Ma, SKULO COHLLE 3HAXOAWUTLCA Ha NiBAHI, a no-
Xuea — Ha cxoni?

4* . LLlo cninbHOro B cuCTEMAax CUrHanis, NPo ki po3noeiaaeTeea 8 naparpadi,
3 NII0ACLKOD MOBOID? Y HOMY BiAMIHHICTL MiXK HUMK?

B 4. 4w enosegiHKa NiOAUHN Pe3yNbTaToM eBOoouUil NoBeAiH-
KM iHLUUX TBAPUH? By BXE BNEBHUNUCS B TOMY, LLLO MEXAHI3MKU NOBEIHKW
NOANHN CYTTEBO BIAPI3HKIOTLCA Bifl TUX, WO € B iHWKX TBapuH (puc. 50.6,
c. 201). YTiM, NiOACLKA NMOBEAIHKA € HACTYNHUM ETanomM YCKNaaHeHHs, none-
peaHi eTanu SKkoro My 6a4MMo B HalMX POAUYIB.

Yu mOxHa Ha3eaTn cucTtemu curHanis 6axin i mypax moeoto? Hi. Bonu
matoTb Hararto BiaMiHHOCTew Big 6yAb-AKOi NIOACLKOT MoBW. MNoseaiHka 6axin
i Mypax € iHCTUHKTUBHOIO, ypoaxeHo. Cuctema curHanis Magn — 4actkoso
BPOAXKEHOIO, 4aCTKOBO HabyTow. OaHaK yci BOHM € 06MEXEHUMM LWOAO TIET IH-
hopmalLlii, AKy 3a ix LONOMOro oaHa 0cobuHa MoxXe nepeaaTv iHWiA. JToACkKi
MOBM BiNbHI Bif, LKMX 0BMEXEHb: MW MOXEMO nepepatu cnisbecigHuky geuo
abCoNITHO HOBE, HE OOMEXYIOYNCL TUMK CMUCaMK, AKi Nnepeaasanvcs nig
Yac CTAHOBNEHHSA NI0ACLKOT MOBU. MOBa BUHWKANA HE 3 BPOAXEHWUX CUrHaNIB,
a 3 Takux, AKi 3anexanu Big KOHKPeTHOI cuTyaulii.

Yu NOAIGHI 3HAPSAAN IHLUNX TBAPUH 0 Cy4ACHUX 3HApAab NoanHKM? [o-
CUTb NOBEPX0BO. J1I0AN CTBOPUAN TEXHIKY — 0COBAMBWMIA CBIT NPEeAMETISB, WO
BUPOGAAIOTL 3HAPAAAS, CaMi CNOXMBAIOTE PECYPCU 1 eHeprito. MepLumnm Takum
3HapsaasmM Byno BorHuLe, sike novany 3acTocoByBaTH N0AK, AKi Hanexanu
[0 iHWOro, HiX Haw, Binblw 4aBHLOr0 BUAY HALIOrO poay.

OTxe, NioanHa — HACNiA0K eBONIOLT IHLWWMX TBAPKWH | BOAHOYAC — BUA, AKUIA
3p06uMB BENUHE3HUI CTPUOOK Y CBOEMY PO3BUTKY.
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OPTrAHISMU TA CEPEJOBHIIE
ICHYBAHHA
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® 1. Wo Ttake nonynauia? ¥V § 3 Bu ozHaitomuaucs 3 piuaMu 6ioso-
riYHMX CHCTeM, IO PO3TALIOBAHI HIZKYE 3a OpraHisMeHuii. Ase 4u € opra-
Hi3M HaitbibIno 3 BijoMux HaM Oiocuctem? 3BicHo, Hi. Yacmunoo axux
biocucmenm € opeaniam? Hacamnepen, nonyasiuii. Honyaayia — ve cykyn-
HICTh OpPraHiaMiB OHOrO BH/Y, AKa HAcCeJA€ IICBHY TEPUTOPIIO Ta BiJAHOC-
HO BiZIMEKOBAaHA BiJl IHIIMX TAKUX CYKYIHOCTE. 3azBuyail nonyssamisamu
BBAKAIOTH TaKi CYKYIHOCTI, IKi iICHYIOTb YHACJAIOK PO3MHOXKEHHA 0COOHH

npoTsiroM GaraTboX MOKOJiHb.

Hxi mepumopii (abo axeamopii) nacenne g

nonyaauin? Pi3Hi, 3a71€XHO Bijl TOFO, SIKHi
B/ MU PO3IVIAIAEMO.

3sepuithest do popsauy 1. Y Boji Mmu Haun-
MO OKVHs. [TonyJisiiist OKyHiB HacesIs€ CTaBOK.
Bonne cepejosuile, y SIKOMY BOHH KHBYTD,
Mae€ 4iTKi Mexi, 1 onysasilis OKyHs icHy€ came
B HHX.

Ha oxyns nosioe wanis.. Bona npuaeri-
Jla JI0 cTaBKa 3 KoJoHil vanens (puc. 57.1), ne
nobyaysaia cBOI I'Hi3jla NeBHA KiJbKiCTh map
(3a3Buyail — kineka aecatkiB). Hamni wiei
KOJIOHIT Texk yTBOPIOOTH tonyJsiiio. Ile npu-
KJI1aJ1 Jaoxansnux (8id 1amun. locus — micie)
nonyaayi, 10 TOB'3aHi 3 IEBHUM MiclleM.

Puc. 57. 1. 3aranbHuii BUrnag
KOMOHIi Cipux yanens (a) Taii
YacTuHAa B TOIK 4ac, Konu nra-
LeHAaTa Buiwnu 3 ruisna (6)




Tema 4. Opranismit Ta ceperoBHIIe iICHYBAHHS

JL1s1 KOKHOTO MOJ1010T0 11Taxa 3 KOAOHIT (JIOKaILbHOT 1Oy /1s11Li1) aHciB
YTBOPHTH Mapy 3 iHIIMM MTaxoM i3 Ticl camoi kosonii nabararo 6ispie, Hixk
3HaiiTi co0i napy s3siakuch 3aaneky. Came e € NposiBoM BiAHOCHOT Bij-
MeKOBAHOCTI JOKATLHUX nonyasiii. Mix nnvu € mexi, ane i Mexi He
yitki. [llancu yTBOpHTH Hapy 3 «UyKHMHIEM» YCC-TAKH €.

3rajaiite, mo cipi yanai sijairaioTe Ha 3umysanusa B Adgpuky. [losep-
TAIYUCD, ACAKI IITAXH MOXKYTh OCEJIMTHCA B AKOMYCh iHIIIOMY MiCIli TOT'O K
periony. IIpore s yanai 3 YKpaiHu Maitke HEMOXKINBO 3VCTPITHCS, Ha-
npukaaji, i3 vanaeio 3 Jlaaekoro Cxoay, sika jitae na sumypanns B [lis-
aenno-Cxiany Asio. Orie, CyKYNHICTb JOKAJABHUX TOMYJSAIH Y eBHOMY
perioHi yTBOpIOE pezioHaivHy nonyiayiro.

B 2. lueoBuXHa ocoBnueicTe nonynauiin. Busnauati okpemuil, Bu-
uwil pigenb HGiocuerem noTpidHO TOAL, KOJAM Bulla GiocucTeMa Mae AKich
O3HAKH, 10 BIZICYTHI B HIKYMX GiocueTeM, gKi ii yTBopiooTs. Hki ocobu-
eocmi nonyasuii eidcymui 8 oxpemux ocodbun? Bianosia, Bac 3AUBYE...
3rajaitre: KoxKHa ocoOIHa JKIBe JIHIIIe eBHUIT Yac i HeMHHYue rutHe. A no-
IYJISIIISE MOKE 3arMHYTH, aJie MOKe i skuTi neckinuenno. Iomymanii € mo-
TeHIiiino (To6To MOKINBO) GeacMepTHUMM!

Hxuit 6ix maiomv nonyaauii mux meapun, axux mu szadyeaau? Ilo-
MYASITES OKYHIB BHHUKIIA, KOJIH 3pobuin craBok. Moro saceamniv okyni is cycin-
1hOiT BOZI0IIMI. MosKHa cKa3aTy, 10 Ta NONyJsiis Biutiinia Bia cebe yactuny.
Koutonist yanesib Moraa BuuuknyTH barato crosits tomy. Yarui mkogats aepe-
BaM, Ha AKX rHi3aaTeed. Koau gaepesa, Ha SIKUX THI3AMTLCA KOJOHIA, THIYTD,
BOHA nepemilyernest na inmi gepesa. Kosuen 14 KoJoHiA BUHHKIA BijL iHIIOL.
T 3a Hac il icf}ina!{}{{{ BOHA MOIVIA 3aruHyTH,

oz ante Tit noracTio, i BoHa sdeperacsi.
Yopuuii Oyvraitank "
- i A Koau SuHUKIGQ nepuwia nOnYyaayis,
Kopuuesmii Gyraitung .- R e

8i0 axoi niwau nonyasuii oxynis i ua-
neav? Bun Piukosuit okyus i Bun Cipa
YallJIst  BUHHKJIW  BHACJIOK  €BOJIONLT
(puc. 57.2). Sx6u moxua Gyno npocre-
KUTH 10JII0 THX TONYJISIIH, 10 SIKHX Ha-
Jiexarhb 300paskeni Ha ghopaayi 1 reapunm,
mMu O 1obauuM, 110 KiJibKa MiJIBHONIIB po-
KiB TOMY IXHI NPEJIKH HAJIeKAIH JI0 iHIITHX
BuaiB. A npubiauzno 400-420 mun pokie
TOMY iCHYBaAW NOMYJAsALii CHiAbHUAX Npe/i-
KiB warun i okyusi (puc. 57.2) lle Gynn
1epii KicTKoBi pudH, CHIbHI HPEAKN J10-
narenepux (BiJt AKUX MUK YOTUPHHOTI,
i yarmi 3okpema) ta npomMeHenepux (J1o

Kuraiicbkinit Gyraitink
— KosToroz0smnii kpax

— 3BHuaitHUi KBaK

—~ — Mausa 6ina yanas

— Bisokpiuia yans

Cipa waris

Pyaa vanna
CrunerchKka darnJis

Cepennsi 6ina vans
Beauka Gina yanus

Puc. 57.2. Cxema NOXOMKEHHSA Cipoi
yanni 1a ii HanbBnux4Kx poanyie
(3a gaHUMKn MONeKynsapHUX
pocnigxers, puc. 4.2, ¢. 18)

AKUX HatexkuTh OKVHB). [lle nani B Munye —
OesnepepBHa uepra nonyasuii Oiapiue Hix
Ha 3 MJpa pokis (dus. ¢opsay 2). TlepeBak-
Ha GIIBIIICTD MOMYIAIIN, 1110 BUHUKIN 3a el
4ac, 3aruHy M, ajle NeBHa Kizibkicrs (yci, mo
iCHYIOTH Tenep Ha 3eMJii) — BHKHIN i1 MalOTh
MIAHC 32/THIIMTHCS JKUBUMHM B MailOy THHOMY.

Mu — oprani3mu, i Ham 3/1a€Thes, 1110 Halla
nuanera Hacesiena opraniamamu. Boznovac
MOJKHA CKa3aTH, 110 11 HACESIOTh NOMEHUIUHO
bezcmepmui nonyasuii.

® 3. Crpykrypa nonynsuil. Kpim noren-
niiinoro Gescmepts, TONyJsdANii MaioTh ime
ACSIKi Xapaktephi osnaku. Jlo HMX Hajexarh,
30KpemMa, 6ixoea il cmameea cmpykmypu.
[TosicHuMo 1e Ha npuKaazi nonyasiii oKyms.

[Ilo 6yae, SIKIIO B CTaBKY 3a/HIIATHCS
TIJIbKH JIOPOCIi OKYHI, a MOJIOJHAKY He CTa-
He? Crapi pubu HOMpPYTb, i 3 HUMKU 3HUKHE
nonynsaiig. A mo 6y/e, gKIo B CTaBKy 3aJ1H-
HIAThes TILKKM caMKH ab0 TiJibKK caMili oky-
HiB? Po3MHOKEHHS 3YITHHHTBCS, i MOIYJIsLList
sarune, Tpusaje icnyBanus nonyJasiii Mox-
JIMBE JIMLLC TO/l, KOJIM BOHH MAIOTh MeBHY CTa-
TeBY Il BIKOBY CTPYKTYPH.

YV nonyasuigx OinsimoeTi BUJAIB TBapMH
caMOK i caMmiiB npubJIM3HO 1OPiBHY. A BiKO-
Ba CTPYKTYpa B CTIHKIH momyisaiii Mae BUIJIAL
nipamian (puc. 57.4). Pnba Mmoxe 3arunyTi B
OVJIb-KOMY Billi, TOMY MOJIOJINX 0COOMH Ma€e
Oytr Oiabiue, Hix 3pianx. [lopoky Beanunna

" OKYHIB 301/IBIIYETHCS, @ YUCEIBHICTh — 3MEH-

HIVETBCHL.

§ 57. lousrrs 1po nonyisiuio

Puc. 57.3. Npubnuaxo Tak
BUMAOAB CNINBHWA NPEAoK
yanni i okyHs

Camui CaMKu

6 pokis
3 pokin
4 poku
3 poku
2 pokH
1 pik |

TBLOTOPIUKH

Puc. 57.4. YmoBHa BiKoBa Ta
cratesa CTPYKTYpa NokanbHoi
nonynauii pivkoBOro OKyHs.
KoxeH piseHb nipamigu
BianoBigae NeBHOMY BIKY.
Mnowa KOXHOro NPAMOKYTH-
Ka NponopujiiHa YWMCcensHocCTI
OKpemoi rpynu ocobuH oaHOro
BiKY A oaHiEl cTaTi.

[ OcobuHu icHylOTb y CKNaai NoNynauid — CykynHocTein NpeaCcTaBHUKIB OAHO-
ro Buay, AKi HACENSOTL NEBHY TEPUTORIKO Ta BIAHOCHO BiAMEXOBaHI Bif iHLLIMX
Takux CyKynHocTew. Ha BiAMiHy Bif opraHiamis, nonynauji € NoTEHUINHO 6e3-
CcMepTHUMK. TpUBase icHYBaHH:A NONYNALT MOXJIMBE 32 YMOBM ii NEBHOT BIKOBOI

Ta CTATeBO! CTPYKTYPW.

| JlokanbHi ii perioHansHi nonynsuii; noTeHuiliHe 6eacmepTs; cTaresa i Bikosa

CTPYKTYP® nonynauil.
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1. Yw moxe nonynauis 3arniytn? OBrpyHTYiATE BigNoBiab NpUKiagamu.

2. Hasepnite Nnpuknagm noginy oaHiei nonynauii Ha asi yactuHm abo, Haenaky,
06’eaHaHHA NONYNALIA.

3. YoMy HemOxXnuMBe TpuBane iICHYBaHHSA NONysLii, y Kl KiNbKICTb OCOBUH
NEBHOro MONOAOIO BiKY 3aNULWAETLCHA MEHLLOIO 3a KiNbKICTb 0COBWH AKO-
rocb CTapworo Biky?

4*, Mo skoi nokanbHOI Ta perioHanbHoi nonynauii ningen HanexuTe su cami?

B 4. Yu MOXYTb CXpPEeLlyBaTUCA NPEeACTABHUKN NONYyNaUin
Pi3HMX BUAIB? By 3p03yMinum, WO B €AMHE Uine nonynsauii NOEAHYIOTLCS
CNiNBHOK y4acT 0CoOUH y pO3MHOXeHHI. Oa-
Hak iHoAl Mexi MiX NonynauiaMu pi3HKMX BUAIB
(i, BIANOBIAHO, MEXi MIX BWOAMMW) A0NAI0OTLCH.
Tak BUHUKAOTb NPUPOAHI MiXBWAOBI ribpuawn.
fBuMLLEe Le He OyXe NolumpeHe, ane i He pig-
KicHe. 30kpemMa, MiXXBWAOBI ribpuam Bigomi ans
6 % BMAiB EBPOMNENCHKNX CCaBLYB.

Yepes sigmiHHOCTI B Habopi cnaakosoi
iHpopmauii, oTpumaHoi Bia 6aTekis, 3a3suyan
MiXBUWAOBI ribpyuay He MOXYTb YTBORKOBATKH
crartesi KNitTnHW. Mpuknagom Takux ribpuais
€ myn, ribpua camus KOHs Ta CaMKu BiCnoKa
(puc. 57.5). NeBHiribpuav B piakicHWX BUNan-
Kax HapOXYOTb MOTOMCTBO, AK irpu — ribpum-
On camus neesa ta camku turpa (puc. 57.6).
YHacnipok Mixenaoeoi ribpuauaauii MoxyTs
BUHWKATW HOBI BUAW, AK-OT Y ALWIPOK i ponyx.

A B 3enennx xab (puc. 57.7) yTBOPIOIOTECA
ribpuan, sxki BMpobnsaTL CTaTeBI KNITUHK TOrO
Yy iHWoOro HaTbKiBCLKOro BMAY. Taki ribpuan Ha-
3MBAKOTbL HAMIBKAOHAIBHUMA. BOHW MOXYTL XUTN
A PO3MHOXYBATUCA CMiNBHO 3 NPEeACTaBHUKAMK
BaTbKIBCHKMX BUAIB, YTBOPIOYM NONYNAUINHI cucTemu. Mpu cxpeltyBaHHi iCTIBHOI
xabw, ska Bupobnne cTaTesi KNiTUHKM CTaBkoBOi xabwu, 3 o3epHolo xabot sce
NOTOMCTBO CKJ1afa€eTLCA 3 iCTiBHUX Xa0. BiporigHo, Haiuikasiwi Ans A0CNiaHWKIB
NONyNAUiAHI cucTemu 3eneHux xab icHyloTb y CxigHin YkpaiHi, y soao3bipHomy
Bacenni Cieepcbkoro JiHus.

Puc. 57.6. Nirp

e, Z X

Puc. 57.7. 3nisa Hanpaso: ctaskoBa xaba; osepHa xaba;
icTiBHa xaba — ixHiA Mixsugoeuia ribpun

§ 58. JIaH1orH AKUBJACHHA B EKOCHCTEMAX

® 1. YrpynoBaHHA. My BKe BCTAHOBHJIM,
1110 OPTaHi3MH € YaCTHHAMM NONyJAlii. A do
CKAQ0Y AKUX CUCTEM BXOOAMb NONYAAUIT?

Yepynosanna — 1€ CyKynHicTh ycix KH-
BUX KOMITOHEHTIB, SKi CHIJIbHO MEIIKAlTh Y
TOMY M iHIIOMY Micyenepebyeanni (JinaHLi
HEKHBOTO CEPEJI0BHIING) Ta YTBOPIOIOTH NEBHY
€JIHICTD.

Ha ¢hopsaui 1 nigpyynnka soOpasene nes-
He MicuenepedyBaHHs — CTaBOK i HOro OKO- ol Ll 2
auni. Tyt MELIKAIOTh lmn_\_s;mun OMUTHX BHIB o COM), BOHA OTPIMYE
(nanpuksaz, oKyHis abo NIAHKTOHHHX PAUKIB  o0e0 i oeuosuHM, WO Mic-
nadHiil) Ta OKpeMi NPEACTABHUKH NONYJIALIN,  TaTh HAKONWYEHY BOROPOCTS-
o 3aiiMaioTs Habarato OLJIBILY TEPUTOPIIO, MW EHEPriio COHAYHOrO CBiTNa
AK-OT Wy aiKn abo aucui.

YV BH3HAYCHHI YIPYNOBAHHS CKA3aHo, M0 BOHO YTBOPIOE €/IHICTD. 11Lo6
BCTAHOBHTH, ¥ YOMY BOHA BUSBISIETHCS, PO3IJIAHEMO B3a€MO3B A3KH, 110
NOC/HYIOTH HPEACTAaBHUKIB pisHuX BuiB. Ilepi 3a Bce — aanyrozu yHue-
aennsn. Jlabuia (maba. 11.1, ¢. 46) BiadiabTPOBYE IIAHKTOHHI BOOPOCTI
3 Boqm (puc. 58.1). Ti Moske 3'icTn kapack, a kapacst — OKyHb. Yanus 3icTb
okyns. HYanmo 37ieTs myaika abo aucuis. Pemrky yanii 3pyitHyioTh rpuom
ta Gakrepii, AKi MOBEPHYTH HEOPraHiuxi PEYOBHHHM, 11O B HUX MICTHIMCSH,
y rpyHT i Boay. Taki 38's13K1 00'€AHYI0TH YCi IPYIN JKUBHX ICTOT B yrpyno-
BaHHi: TBAPHH, POC/MHN, rpuON Ta HakTepil.

1o siobyeaembea 3 ixncero 6 opeanizmi 6ydv-axoi meapunu? Hactuna
opraiHiuHMX pedoBHH Ta €HEpris, AKY BOHH MICTSTh, HAKOINYYETHCA B TiJi
TBapuHu. YacTHHa eHeprii BUTpayacThCs, YacTHHA PEHOBHH BUBOAUTHCSA Ha-
3oBHi (puc. 58.2). o sid6yeacmvea dani 3 pevosunamu, aKi meapunu
6uUB0OAMY Y 306HIWUNE cepedosuue?

Puc. 58.1. Konu padHis

Burparn eneprii Ha —————— Heoprauniuni peuoBunn

KUTICUAIDHICTD e OpraniivHi peuoOBHIN

e Enepris

Opraniuni peyoBHHH,
110 NEePeHOCATD

' eHepriio, a TAaKoK

HeoprauivyHi

pPEUOBHHN

Bupinenns

OpraHivyHHX N
i HeoprasiyHux e]

pevyoBHH

Puc. 58.2. OTpumMaHi 3 iXi pe4OBUHK
i1 eHeprio AadHia HAKONWYYE B TiNi
A BUBOAWUTL Y 30BHILWHE cepenosuiue
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B 2. Ekocucrema. PosriagineMo JKUBi Opraiiamu pasom 3 IXHiM cepejlo-
suuleMm. Exocucmema — 1i¢ €HICTh KUBHX OpraHiaMis (yrpynoBaHHs) Ta
cepeoBHLIa IXHBOTO icHyBatusa (MicienepedyBaHHs ).

[Mlnaxn nepejasanus peqyoBun Ta eHeprii B exocuereMi 3o0paxkeHo Ha
cxemi (puc. 58.3). 3Bepuith yBary: HUSIXH HepeMillieHHsT HEOPraHiYHuX
PEYOBHH YTBOPIOIOTH 3aMKHeHy (irypy! 3BicHo, cloam He BXOAUTH CTpijiKa,
WO Hje BiJl OKYHS J0 XMJKaKiB, AKi B JAHIOTY JKUBJEHHSA PO3TalloBaHi
BHILIE 32 HBOTO — J10 Yari abo, MOKIHBO, JI0MHN, AJie il BiA nux opradivyni
if HeopraHiuHi peyOBMHM NOBEPHYTLCS B cepeposuie. [pudu ta Haxrepii
3PYHHYIOTh OpraHiyHi peYyoBHHHM Ta NepeTBOPATL iX Ha Heopramiymi
PEHOBMHH, a OCTaHHI 3 4aCOM BUKOPHUCTAIOTh POCIHHN.

OTike, B eKOCHCTEMI BiIOYBACTHCA K0006i2 pexoeun!

A sk 6 exocucmemi m’ppriaemm 2 enepein? [ HAKOINIYIOTH POCIMHH,

SKI OTPUMYIOTH CHEPTiio Bijl COHSYHOTO CBiTAa. KpoK 3a KPOKOM 118 eHep-
risi nepeacThes JaHIIoraMu JKHBJIEHHS
Ta BUTPAYAEThCsA Ha KUTTELIANBHICTD
yeix kuBux icror. llasaxm nepenasai-
Hs eHeprii He yTBOPIOIOTEL 3aMKHeny ¢i-
rypy, TOX MOKHA AiMTH BHCHOBKY, 1110
HYePes eKOCHCTeMY TeUe ROMiK enepeii.
B 3. ExonoriyHi poni opraHiamis.
Poai B oOmini pevoBuH, mo iX BHKO-
HYIOTb 300pakeHi Ha cxemi (puc. 58.3)
oprafiamu (i nmomyiAiii), noAiIA0Th Ha
TPU TPYITH: TIPOAYIEHTH, KOHCYMEHTH i
peayIeHTH.

Ipodyyenmu snpol.isioTh Oprasiyuti
PCUYOBMHHM 3 HEOPraHiyHHMX i3 3acTocy-
BAHHAM 30BHIIIHBOIO JUKepeaa eHeprii.
Yei Bonu € asroTpocdamu. o npoyien-
TiB HAJIEXKATh POCIMHN Ta JeaKi dakTe-
pii. Biasuricts asroTpodis, yrOpIO0YH
OPTaHiYHy PEeYOBMHY, BHIIIAIOTL Y Ce-
PELOBHILE KUCCHD.

Koncymenmu it pedyyenmu croxu-
BalOTh Opraniuni pedoBHHH, TOOTO OOH-
asi rpynu € rereporpodamu. OcHoBHA
(hYHKIIIS1 KOHCYMEHTIB TOJIATac B TOMY,
110 BOHH BHPOOJSIIOTH HOBY OpraHiuvity

Puc. 58.3. KonooGir peuosmH PEYOBHHY, a PEAYLCHTIB — Y TOMY, 11O

i NOTiK eHepril & exocucTeMi BOHU PO3KJAAAAIOTH OPratiiny peyoBUHY

(nokasaHo nuwe vacTuHy 3s’aakis) 10 Heopraniunoi. Biabuicrs Koncymen-
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bBakrepii ta rpubn

» Heopraniuni
pPeHOBHHN

ey Opranivi
PeuOBUHM

—- | }ic s

)h Taninorn KuBJaenisa B ekocHeTeMax

Exocnerema:

|‘.|\ ﬁﬂﬁrllill j/

Penyientn L"'-L

MictienepebyBatins

— [lorik peuoBnnn  — [loTik eHeprii

Puc. 58.5. Kpiab HanbinbLuy
ekocucTemy — Giocdepy —
TAKOX TEYEe NOTIK eHeprii
(nopisHsiTe 3 puc. 58.4)

Puc. 58.4. ExocuCcTEMa CKNafaaeThes 3 yrpyrnoBaHHs
Ta micuenepebyeaHHs. EHepris Te4e Kpi3b eKOCUc-
TEMY, PEYOBHMHW PYXAI0TLCHA 3aMKHEHMMMW LLNAXaMMK

BCEpenuHi Hel

TiB i pejyienTis € acpodamu, ToOTO IS BUBIIbHEHHS CHEPriT 3 opradiuHoi

PeYOBMHN BOHI BUKOPHCTOBYIOTH KHCEHD I BHIAIOTD Y CEPCAOBHIILE BOIY

i BYTJIEKHCIMI T'a3.

Baspuyail AK KOHCYMEHTIB POIVIAAAIOTL TBAPHH, A SIK PEIyHeHTiB
rpu6u Ta GizbiicTb GakTepiil.
® 4. LlinicHi oco6nueocTi yrpynosaHb Ta ekocuctem. o podums
yepynosanna ma exocucmemu yiaicnumu (mobmo o6 ‘eonanumu 6nYy-
mpiwnimu 36’a3xamu) cucmemamu? YrpynosanHs o0’€AHYIOTh JaAHLH0-
2u ocuenennn. Yepes Hboro Tede moTik pevon Ta eneprii. Ekocneremy
06’eHye 0OMiH peYyOBHH Ta eHeprii MixK vrp\ucmdmlm1 i wcumwpc(jvuan—
HaAM (HeKUMBUM cepeloBuIleM). Y ekocucremi Bi) 10y BaETHCS KOJI0006ir pe-
4OBHH, KPi3b Hei Teve noTik eneprii (puc. 58.4).

® 5. HaitGinblua exkocuctema — Biochepa. Jacmunorwo sxoi cucme-

My € exocucmema? 3BepHiTh VBary, 110 B XapaKTePUCTHKY MOHATTA «€KO-

cucTeMar He BXOauTh MaciiTab. ExocuceremMolo € Halll CTaBOK, a BOJAHOYAC

i kparist Boay, i CeitoBuit okean. OjiHi €KOCHCTEMH € YaCTHHOIKO THIIHX,

GiBINX 32 06CATOM.

A sixa exocucmenma € naibiavuioro? Ta, aKka 3aiiMae BCIO NOREPXHIO 3eMJI,
Bowa HasuaeThes Giocgeporo. Ak i B iHITX, MEHIIMX 32 00CATOM €KOCHCTE-
max, y Giocdepi BibyBacThest KO000ir pevoBHH, KPisb HET Tete HOTIK eHepr i
(puc. 58.5). Biocdepa orpumye Bia Conlid enepriio y BHIVIsIAL CBITJIA, Hararo-
Pa3oBO MEPETBOPIOE i 3a J0NIOMOTOI0 JKUBUX OPraHi3MiB, a TAKOK CePe0BHIILA
iX iCHYBaHHs, i, BPEIITi-PewIT, Bi/U1ac KOCMIYHOMY [1POCTOPY Y BHI/ISL Te1LIa.
B Nonynsuii Ta opraxiaMm € YacTHamm yrpynoeatb. YrpynosBaHHs 06'eaHyioThL

NAHLIOMA XUBMEHHS, KPi3b HUX TE4YE MNOTIK PeY0BUH i eHeprii. Ekocuctemy
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b

06’eAHye 0OMIH PEYOBUH Ta eHeprii MiX yrpynosaHHaMm i MicuenepebysaHHAM
(HexwBvM cepenoBuLLieM). B ekocuctemi BinbyBaeTbCa KON0oGir peHoBUH, Kpisb
Hel Teye NoTik eHepril. HanbinbLwow eKOCUCTEMOI0 Ha 3eMHin kyni € Biocdepa.

YrpynosaHHs; naHUorn XuBneHHs; EKocHcTemMa; konoobir pe4oBuH; NoTiK
eHeprii; NPoAyyeHTHn, KOHCYMeHTu, peayueHTu; Giocgepa.

1. 3 AkUMM opraiamamu 06’eaHaHA NAHLIOraMKW XNBAGHHA NI0AVMHA, 306pa-
XeHa Ha ¢opzaui 17

2. ExocucTemolo € i CTaBok, i kpanna Boau 3 Hboro, | CeiToBuid okeaH. Hki
yrpynosaHHs BXO,0ATb [0 CKAaAy UMx ekocncTem?

3. OnuwiTe NpoLECK XUTTEAIANBHOCTI OPraHi3aMiB, 3aBASKN SKUM B €KOCUC-
Temi BinByBaeTbCs KONOOGIr pE4OBUH.

4. OnuwiTe CNOBaMM, LLIO NOKa3aHo Ha cxemi 58.4.

5*. HamanionTe 3a Bawmm Bu6OPOM CUCTEMY NAHLIONB XUBNEHHS B Yrpyno-
BaHHLI.

B 6. O6bmiH peyoBMHAMM MIX eKOocUCTeMaMu. Yu € konoobir
pevyoBuH B exocucTemi NoBHICTIO 3amkHeHum? Hi. BigHOCHO 3aMKHYTWUiA
KONnoobir pevoBuH € xapakTepHUM NuLe N8 oaHiel, HanbinbLoi exocucTe-
mMu — Biochepu.

YABiTb piyKy, 1O Te4e 4epea nic. JINCTa, rinku, nun, rpyHT i 6araro iHworo
norpanase y sogy (Hanpwknag, 3HOCUTLCA NOTOKaMK BOAW Nig Yac aouly).
Hasag noBepHETLCA NULLE HEBENMKA YACTUHA LEl pe4OBUHM, a iHLIA YacTuHa
3 BOAAMW PiYKM NOTPanuUTb A0 MOPS (puc. 58.6). OpraHivHi pevoBuHN, aKi
Pi4KU NPUHECAU B MOPS, NepepobnaTe MOPCLKI TBAPUHU. Baxnuei ana xutra
Ha CyxoA0Ni e1eMeHT 0CAAYTb HA MOPCBKOMY AHI Ta NOTPannaTk B 0Caaosi
ripckbki nopoAaun. AkOM Ha HaLwii nnaHeTi He BinGyBanuca ropoTBOPHI NpoLecw,
XUTTA HA Cyxoaoni 3 4acom CTUkHynocs 6 3 HecTayeo uMx HeobxigHux ons
HbOr0O enemMeHTIB. Ha wactq, 3eMna — «xuBa», recnoridyHo akTMBHA NnaHeTa.
Yepes TpuBanuii 4ac yHacnifok ropoTBOPHUX NPOLUECiB ab0 AisNLHOCTI ByNKaHis
0CanoBi NOPOAX, WO YTBOPWUINCSA B OKEaHi, NOTPanNATh Ha NOBEPXHIO CyX0-
pony. BoHn NocTynoBo 3pyMHYIOTLCA, i @NeMEHTH, 3 AKX BOHW CKNananucs,
noTpannATe Y Pi3Hi HA3eMHi eKocucTemMm, Hanpwuknaa, y fic.

ICHYE Kinbka rpyn TBapwH, SKi NOBEPTaNTL
HeoOXiaHI AN XUTTS Ha CyX0n0Ai XiMidHi ene-
MEHTW 3 BOAHWX ekocucTem. lNepeaycim, ue —
puBOIAHI NTaxv. BOHW XUBNATLCA HAA MOPEM Ta
iHWWMK BOAOWMaMW, a ixXHil nocnig noTpannse
Ha cyxoain. [lns npicHUX BOAOWM BaXxMBY POJib
y UMX Mpouecax BiAirpalnTs KOMaxu, NUHMHKA
AKUX pO3BMBaOTLCH Y BoAi (6abkn, komapi
Towo), a takox 6eaxsocti amibii. Hanpuknag,
Puc. 58.6. Piika suHocuTs go.  TYTO/IOBKW POMyX PO3BUBAKOTLCS Y BOAOMMAX,
MOPS! Pe4OBMHY, Aiki npuHecna @ UBOTOPIMKW BUHOCATbL Ha CYXOAUI PEHOBUHM,

Boaa L0 X NYrONOBKK OTPUMANK 3 Xer y Boai.

Y 59. Cepenopnmie Ta iioro YHHHKH
§ p

L eee—

B 1. HaBkonuwiHe cepepoBule. Jxa sracmusicms HAGKOAUWHBO -
20 cepedosuuia Mae 3HAHEeHHA 01A ocobunu: omoyyeamu abo eniusa-
mu? 3BiCHO, BIVIUBATH.

Cepedosuue — 11 CyKyIHiCTh yCbhoro, 1o Brimsac (abo Moxke BIIMBa-
TH) Ha 0COOMHY, SIKA OCTI/KYETBCS.

Bunuaioun cepejiosuiiie, HOro YMOBHO NOJIASAIOTH HA OKPEeMi YUHHUKU.
Oana 3 naiisaxaupinmx kaacu@ikauiin ynHHMKIB — X 104l Ha pecypen i
yMOBH. OCHOBHA Bi/IMIHHICTb MiZK HUMU TIoJIATaE y BUHYepnHocTi. Pecypcu —
Ile YMHHHUKH, SIKI CIIOKMBAIOTHCA OPraHisMaMi, YHaCJiJ0K 40ro pecypeu
MOKYTh BHYEPIIATHCS!, CKIHUMTHCS, CTATH HEAOCTYITHUMH JUJIs1 iHIIMX Opra-
nisamis. [TpuknanaMu pecypeis € ika 11 TBapUH, IPUIATHI /IS FHI3/LYBaHHA
NITAXIB-AVILIOrHI3AHUKIB AVILIA, CBITJIO /LISt POC/IMH TOLLO.

YMmoeu — e yMHHUKH, 1110 BIUTHBAIOTH HA OPTaHi3MH, aje He BUYepIy-
01best. Ilpukiazamu ymMoB € Temineparypa cepeioBHIla /Uil BCiX opramis-
MiB, CBITJIO LIS TBAPUH TOIILO.

Koxen Buj TBapun norpebye nesnoro Habopy pecypcis i mMoxke icny-
BaTH TiJIBKH TaM, jie BCi ui pecypen HasiBHi. KpiM TOro, KoxeH B MOKe
iCHYBATH JIMIIIE B IEBHHX MeKaX BaKJIMBUX JUTA HHOTO YMOB.

Tak, eBponeiicbkuii Xapiyc (yske KpacuBa puda, o TparsieTbes y BO-
JofiMax 3axianoi Ykpainn) KuBe TiIbKM B XOJOAHIH, Garatiii Ha KHCeHb
Boii (puc. 59.1). Axkuno remueparypa Boau Hianimaernes suie 20 °C, ne
CTAHOBUTD 3arpo3y KUTTIO Xapiyca, a 3a remiieparypu +25 °C BiH HIBHIKO
runie. Tlpuknagom pubn, gxka npuctocobaHa
JI0 BUCOKHX TEMIIepaTyp, € AMCKYCH — pudu
3 AMa30HKH, SKHX YacTO YTPUMYIOTh B aKBa-
piymax. Temueparypa +25 °C juist AMCKYCiB €
3aHa[TO HU3bKOI0. X YTPUMYIOTD 3a TeMIepa-
Typu +28-30 °C, i BOHM BUTPUMYIOTD HaBITb ii
mijisuimenud o 35 °C.
® 2. MNMpucrocyBaHHA A0 HECNPUATIWU-
BUX YMOB. Yci HeCKiHYeHHi pi3HOMaHITHI
{TIIDC()GH HPHCTOCYBAHDb 'I‘BapHH ('l‘i:]. IHIIHX
OpPraHiaMiB) 10 HCCHPUATIMBHX YMOB MOKHA
PO3MOMITUTHA Ha TPU TPYIIH.

Bumepnnenna. fxio ymMoBH cTaioTh He-
CHPUSIT/IMBUMH, MOKHA IIPUCTOCYBATUCH SIKH-
MOCh YMHOM X nepexnti. Hanpuiian, 6abak
(nmpeacrasuuk pagy ['pusynu, nommpenuii
Y CTENoBii 30Hi) HE YHHUTH ONOPY 3UMOBHM

Puc. 59. 1. Xapiyc (a) € npu-
KNanom xonogHoBoaHOI prbn,
a aMckyc (6) — TennoBoaHoI
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Puc. 59.3. Tuxoxin B aKkTUBHO-
My CTaHi Ta Ha cTanii Gapunbus

Puc. 598.4. Jouwos.i 4epB’aku
Ha A0pPOo3i Nif Yac AoLLy

Teama 4. OpranisMu Ta CepeoBHIE 1CHYBAHHA

xoaoaaMm (puc. 59.2). Bin ynajgae B 3uMOBY
CIJIAYKY Y CBOI Hopi. AKmo y ssuyaiino-
MY CTaHi TeMmepartypa HOro rtina — malixe
36 °C, TO 1mijl yac cniasuKH BOHA 3HUKYETHCS
40 3-5°C, a nmyanc — 20 3 yAapin 3a XBUIHHY.
Y takomy crani Oabak mMozxke nepedyBaTn 5—
6 Micsauis, Juine KiibKa pasiB POKMAAI0YNCH
sa el vac! Ta 3 nacranusm secHn Oabak
IIPOKUHETHCH 1l MOYHe HAKOIMYYBaTH KHD Ha
HACTYITHY CTLISUKY.

PekopacmenaMu TepresmBoCTi € muxoxo-

Ou — HeBeJAMKI TBapuHu, O1M3bKO criopiaieni 3

YeHHCTOHOTUMH (puc. 59.3). Boun KuByTh y
KPaIJIsaX BOAM Ha MOXax i JMIUaitHHKaxX. 3a3Bu-
yail iX 10BKMHA He nepesuiye 1 MM, Y necripy-
ATAUBHX YMOBAX THXOXO/H IIPOCTO BUCHXAIOTD,
nepexosIdu Ha ctauio Oapuibus. Y Takomy
cTaHi BOHK MOXKYTb 1epedyBatH y BiZIKPHTOMY
KOCMOCH, BATPUMYIOTH BUCOKi H HA/THU3bKI TCM-
nepaTypH, BeJHYE3Hi /1031 padiauil, i oTpyT
roio. Ko Gapusibiie noTparsisie B Kpaiuiio
BOJU, TBAPHHA ITOBEPTAETHCH /10 HKMTTH.
Bioxio. |3 nacTannsm TAKKHX YaciB MOKHA
NepeMicTHTHCS TY/IM, Jie YMOBH Kpalli. 3rajaii-
Te MOJISIPHOIO KpsuKa (puc. 53.5, ¢. 211). Konn
B APKTHIL cTae 3aHa/ITO XOJOAHO, BiH 1epei-
Tac B AHTApKTHKY, JIe HacTae nojspxe aito!
Yomy dow0ei weps’axu 3’ 164810MbC 1A
noeepxui nid #ac dowy (puc. 59.4)? A tomy,
0 BO/A 3aJMBa€ iXHi HipKu. ¥ rpyuri Hara-
TO OPraHiyHol peyoBHHH, IO PO3KAANACTHCS,
i 4epB'AKH ONMUHAIOTHCS B OC3KHCHEBOMY Ce-
perosuuti. €1nHe, 1O BOHH MOKYThH 3p0oONn-
TH, — BHIATH HA 1IOBEPXHIO, /I € KUCEeHb.
IHodonanns. € TBapuHM, SIKi HE IEPETEPII-
JHOIOTH HECHPUSTIMBI YMOBH, a J10J1aI0Th X!
BiaMinnicTs nosigirac 8 ToMy, 10 B pasi 11010~
JIAHHS TBAPMHH BEAYTb aKTHBHE KUTTsl, HiON
BOHM 11epedyBaloTh Y HOPMAJILHUX JUIS HHX

§ 59. Cepejtosminie Ta HOro YHHHUKH

c. 122), 1 6iamit BeaMmijth, SKUIT KUBe B 3ae1eHiiin Apkruui (puc. 30.5, ¢. 119,
59.5), — npUKIaM NMOAOJAHHS MaliKe He3/I0JJaHHUX YMOB CepeloBHIILA.

B 3. EgHicTe 0cOOMHM Ta cepenoBMLLa. Busuaioun BNINB cepeso-
BUIILA HA OpPradism, iX 3assuuail yMoBHO posiijsiiors. Ile Beamke cupo-
menns. Posrasmemo npoctnii npukaaa. Ha HaBkomoBoaHii pocaHHHOCTI
CHANTD 3¢JieHa kaba (puc. 59.6). Bona GesnepepsHo 0OMIHIOETHCS 31 CBOIM
cepeloBHILEeM PeYOBHHOIO, eHepricio Ta indopmaltieio.

Yu moocemo mu pozeasdamu scaby oxpemo? Jluuie ymosno. bBes 06-
MiHY PEYOBHHOI, CHEPIi€lo Ta iHpOPMAILIEIO i3 CepesoBUILEeM BOHA IIBH/KO
3arune. Ase HaBiTh AKILO nepeMicTHTH a0y B AKiCh iHII YMOBH, BOHa BCe
O/IHO 30epeske 3B830K i3 TUM CEPeJIOBHIIEM, JIO AKOTO PUCTOCOBaHa, Y i 1i
0coOMMBOCTI BIAMOBIAAIOTE crioco0y KUTTA Oeperosoi TBapuHH, AKa B pasi
nebesnekn crpubae y Boy. Ha ii Oyaosi nosnavanucs saactubocti Gepera
it Boan. ITosa M cepegoBuILeM BoHa BUIVIsLAATUME Oe3II1y3/10 T4 BUSIBUTD-
CA HeTPUCTOCOBAHOIO.

A cepedosuue moxcHa poszasoamu HezanexncHo eid xncadu? Jlnue
qacTKkoBo. Pid y ToMYy, 1110 7Ia pi3HUX Opra”iaMiB v OZIHOMY if TOMY caMmo-
My Mmiciti cepegosute € pisium. [Topyu i3 xaboio pocre psicka (puc. 59.6).
7Kaba it psicka nepeOyBaoTh B OHOMY MiCLL, a/1e B PI3HUX CEPCAOBHILAX.
Constune cBiT/I10 /Ui KaOKW — OCBITJIEHHS Ta JUKepesao Tensa, a s psc-
Ki — JuKepeno eHeprii. Boga aus sxabu — onopa, 3 SIK010 BoHa 0OMIHIOETHCSI
TEIJIOM, a JUIA PACKH — 111 i JuKepe1o Minepaabioro xkusaenns. Oana it ta
caMa KoMaxa JUid PACKH — XHIKaK, 1110 1oijlac i TKaHWHH!, a 114 Kabu — 11o-
TeHIliiHa TKa.

SAxio 6 ysasHi posyMHi iHOTTAHETSIHN OTPUMAIN OJIHY-O/IHICIHBKY 3€-
Jieny a0y, BOHM O MaJii 3MOTY Ji3HaTHES 1IPO 3eMJ1I0 J1ysKe daraTo 1ikaBo-
ro. ¥ KOKHOMY 3 HAC, 3eMHHX MeIIKaHIlB, AK Y A3epKaJi, Bi1oOpakaeThcs
4M HE BCC 3CMHE JKUTTA...

B Cepepnosuie ocobuHu — ue Bee, Lo Ha HeT BnauBae. CepeioBuLLE YMOBHO
NOAINSIOTb HA OKPEMI YUHHUKKN. PECypcu — Lie YNHHUKN, SIKi OpraHi3aMu Cnoxm-
. BalTb. YMOBU — Lie T, LLIO BNMBAE Ha OPraHi3aMK, ane He CroXMBAETLCH HUMU.

Puc. 59.5. Baxko yaButH, = "
y SIKUX CYBOPUX yMOBax npoxo- Y MOBax. Kamasnor, skuii nosoe Ha KaJibMapis

QWTE XNTTR Ginoro seamens!  Ha HEUMOBIPHIN ranbuni (puc. 16.6, ¢. 65; 30.8,
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Tema 4, OpranisMu ta cepeyioBHIILE icHVBANISA

OCHOBHI HanpAMKW NPUCTOCYBaHHA A0 HECTIPUATIUBUX YMOB — BUTEPNNIEHHS,
BIAXiA, i noaonaHHa. KoxHa ictoTa € EAVHUM LiNIVM i3 CBOIM CEpeaoBULLIEM, A0
SIKOro BOHa NPMCTOCOBaHA.,

~ Cepenosuiue; YUHHNKKN; PECYDPCH, YMOBU; BUTEPINEHHS, BIAXIA | NOAONAHHS.

B 1. Hum BiapPI3HAIOTLCS YMOBK i1 pecypcu? MOACHITL e Ha Npukianax.
2. HasBiTb yMOBWU i1 pecypcu, WO € BRXIMBUMU 18 NEBHOro oBpaHoro samm
BUAY TBAPUH.
3. Mpo o mornu 6 3n0ranaTies YMORHI IHONNAHETAHM, NOCHIKYIOYK xaby?
4%, OnuwiTb cepeaosuLLe, y AKOMY Bi 3apaa nepebyBaere. Aki WOro YHHWUKK
Hanbinble BNAnBalTb Ha BaLly NOBEAIHKY?

B 4. «BaraTtowapoBicTb» CepeaoBMLLa. YMOBHO CepefoBuLLEe iC-
HYBaHHA KOXHOI 0COBMHU MOXHA NOAINUTY HA AeKinbka «wapis». MNepwunii —
HexuBe cepenosuule, micuenepedbysaHHs, Mpuknaaw NPUCToOCcyBaHb A0
HECnpuATAMBUX YMOB, LLO HAaBedeHi B naparpadi, CTOCYTbLCA CaMe Uboro
«wiapy». Apyruii — ue iHwi Buauy 8 yrpynoBaxHi. NpuctocyBaHHa Ao B3aemoaji
3 HUMW Mal0Tb 30BCIM IHLUMIA XapakTep, akuin mu poarnsHemo B § 60. Tperin
«lJap» — BHYTPILUHLONONYNSLIAHE cepenoBuile. BoHO noTpebye e 0aHoro,
oKpemMoro Habopy npucTocysaHb. M 4acTKOBO poarnagany horo 8 § 54 (npo
B3aEMUHK 3 poanyamu).

OcobuHKM BINLLLIOCTI BUAIB ICHYIOTL CaMe B LMX TPbOX «lliapax» Cepenosu-
wa. MNopisHanTe, HaNpuknag, NPUCTOCYBAHHS CNOHA A0 MicuenepebyBaHHs,
YrpynoBaHHA Ta BHYTPILUHbONONYNAUIRHWX B3aEMUH (prc. 59.10)! Y nionei
A0 uMX TPLOX WApiB goaalnTsea we Tpyu. CouianbHui «wap» Nos'a3aHui i3
coujanbHUMK PONaMKM NI0AERN Y CycninbCcTsi. Hanpuknan, 3 iHWUMMK NasMN
MOXHa B3aEMOAIATK 9K i3 YONOBIKAMU, XiHKaMuK i OiTbMU, 2 MOXHa — 9K i3
KepisHUKamu, nignernumm ta koneramu, Lie pisHi cnocobw B3aemogpii. Yersep-
TUIA, coUianbHWA «lap», MOYUHAE BUHMKATH I ¥ AeAKMX iHLUWX TBAPWUH, KPIM
noavHK. Moro po3sBUToK NOB'A3aHwiA ia NepcoHipikOBaHUMU rPyNammn TBAPUH.

B iHWKX BUAIE MOXHA 3HAWTU i NeBHI
3a4aTkuv nN'aToro «Wwapy» — KynbTypHOro
cepeposuua. YTiM, MOro po3suTokK y
NOANHK € HE3PIBHAHHMM. [lo pedi, npa-
LOKO4K 3 NiapyYHUKOM, BU nepebysaeTte
came B KyNbTYPHOMY CEpPeoBuLLj.

WocTnia «wap» — TexHiYHe cepeno-
suuie. Moro, NesHOK MipoIo, MOXHa Nno-
piBHATK 3 MypaliHUKamMn mypax i rpeb-
namu 606pis. OnHaK NIOACLK 3HApsAaa
npaui NPUHUWNOBO BiAPI3HAKTLCS Bif
3HaPSAb IHWWX TBAPWH TUM, LLLO ANS CBOET
Puc. 59.10. Camka cnona sigranse ~ POOOTU BUKOPUCTOBYIOTL €Heprilo Ta

riEH Bif, CNOHEHATI noTpebyioTb pecypeu.

§ 60. Bsaemoais nounyasiuiit B yrpynosausi

B 1. Knacudikauis Tunis B3aemoaii nonynsauin. Baxinsoio yactu-
HOIO CepeoBHILa 151 OYIb-51KOTO OPraHi3My € NpeJICTaBHUKH IHILMX BU/LIB.
Bsaemogiiors He Jiniie ocoOHHH, 83aemoditoms i nonyasauii, 10 AKUX BOHH
Hasnexkarb. 11106 onucyBaTH pisHOMaHITTS B3a€EMOJIN MiXK MOIYISALIAMM,
ui Baaemouii Tpeba knacudikysat. s 1bOro CKOPUCTAEMOCS TTPOCTOIO
03HAKOIO: SIK 3MIHMTDHCS YHCEJAbHICTD OHICT MONyJsalii v BIAIOBLILb HA 3Mi-
Hy iH10i? PO3rIgHEMO NPUKJIAL SIK 3MIHATBCA YHCEABHOCTI MOy AL
MuIeit i 621X y BiANOBI/Ib HAa 3POCTAHHS YHCEIBHOCTI NONYJISILT JUCHI?
YuceabHicTh MUNIeH 3HU3UTHCs, 60 JMCHIL NOYHYTH mBHAIe iX icTH. Yu-
cebHiCTDb 610X, 1110 KMBYTH Ha JIHCHIIAX, 301L1b1INTHCSL, OO0 3pocTe KilbKiCTh
JOCTYTTHUX JUTS1 HUX Xa341B.

Tenep Mu MOKeMO BHOKPEMUTH BCi BHIIAJKH BIIMBIB 3MiH YHCEJIbHOCTI
nonyJisiiiil Ha iHii nony/aAiii Ta gatn im Hassu (maba. 60.1). Crpinku B nep-
X ZABOX CTOBIMIEAX TabJUIL NOKA3YIOTh, IK 3MIHUThCS (3pOCTe, 3SMCHILIMTD-
cs1 abo 3aanKTheA O3 3MiH) YHCeabHICTb OHIET nonyaauii y Bi/AMoBiab Ha
apoctanng inmoi. Psytkn B Tabumii po3ranioBaHi 3a 3MEHIIEHHAM BiIHOCHOT
BaKJIMBOCTI BKa3aHMX TUTIB B3aEMOZII LIS MUITPHMKH CKJIajly YTPYIIOBaHb.

Ta6auys 60.1
Tunu B3aeMoiii MK NONYJAAIISIMA B YTPYTIOBAHHAX

Bnnue
1»2 | 2»1

Hasea Mpuknan

Tiapu ¥ paduii (puc. 6.4); nadmuii 1a
pogtopocti (puc. 58.1); 6iai akyan i
Tioqieni (puc. 18.3, 60.1)

Ileuinkosi  cucyHm i1 KOpOBH
[Tapasutusm | (puc. 9.2); xopoctsini cBepOynu i
moau (puc. 12.7)

XHAKaITeo

Z | ] | Ekcnayarauis

IlTupokonani #  jgoBronaii paku
(puc. 11.2, 11.3)

Koonenatils Pudn-umcTHIbHMKY  Ta IXHI  Xassal
I (puc. 33.5, 60.5)

3anuaeHHs KBiTOK KoMaxaMH

N | W | Konkypenutis

A | A | Cumbios

Myryanizm

PudoyrsoprosansHi kKopanu it pubn
KopasioBux pudis

N
f

KomeHcamiaMm

¥
Y

AMeHcasriam Bobpu it TapanTvin

Kabu it TMxoxoam (yMOBHMIL NIPH-

—» | — | Heiirpaniam
KJaj)
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Tema 4. Opraniamu Ta cepeoBHIILEe iCHyBaHIS

Puc. 60. 1. 1Ba npuknagw
xvxauTea. He xeuniontecs 3a
CNOHA — KPOKOAWN HEBLAANO
obpage xkepTey i He 3MoxXe
it Bnonoeatu!

o,

Puc. 60.2. MicuenepebysaH-
HS1, SKE BHWULLWAM CNOHW

Puc. 60.3. Kongop sigraHse
wakana eig napani

B 2. Ekcnnyarauia. Came 11i Bijnocunu 3a-
OesneuyloTh JaHIorn KusaeHus (puc. 58.3),
AKI pOOJIATD YIPYIOBAHHS €IMHUM 11iiny. Mu
PO3IJISIHEMO  [Ba HAWNOIMMPEHIMX T ITHITH
1ILOTO THITY B3aEMO/Lil.

Xuacax 3a CBOE KUTTSI CIOAKHUBAE Oarato
KepTB. Bin moxe BOMBaTH CBOi JKepTBH, SK
KPOKO/WJL, abo TIABKH CHOKHBATH iX YaCTHHH,
AK TyciHb aucrs (puc. 60.1), abo ax Meamuu-
Ha 1'SIBKa — KPOB TBapuH (puc. 8.6, ¢. 35). Bu
posymieTe, 10 3 MOIJISAAY eKOJOoriT (HAYKH 11po
B3a€MOBIJIHOCHHM B KUBiil IPHPO/T) POCIHHO-
[7IH1 TBAPUHKN € XMIKAKaMU, AK | M’ 4coijiHi.

Hapasum 3a3suuaii TicHo 1HOB'S3aHMI 3i
CBOIM Xas3AiHOM, SIKHIi CTAE /I/IS1 HBOTO HE TIJIbKK
JUKEPEe/IOM JKHBJIeHHd, a it cepestoBunieM. ITpo
OCOBMUBOCTI  JKUTTSI BHYTPILIHIX TapasuTiB
(a cnpassKHi MapasuTH — MEPeBaKHO BHYTPill-
Hi) BM aisHanmcs B § 9.

3jaeTbes, 110 Mapa3uTH i XMKAKM 1LKO-
JITH TONYJALIAM CBOIX XKepTB i XxasstiB. Y TiM,
AKUTTA € ckuaanimmm. Koskna ocodnna, sika no-
cTpax/aza BijJI Hamajy xXukaka ado napasura,
3BICHO, 3a3Ha€ 1WKOAU. A OCb I NONYJAIL|
BIJIMB 11APA3HTIB, a OCOOJIMBO XMAKAKIB, MOKE
OYTH KOPUCHUM. SIKIIO YncenbHicTs nomyaanii
0OMEKYIOThL XMKaKH, yei ocobunu B Hiil Mo-
KYTb nepedyBati B HaKpauoMy crani. ko
XMKaKN He BIUIMBATUMYTH Ha YWCENLHICTH
Oy1e 0OMeKYBATHECS HECTAUCIO PECYPCIB.

Poarasunemo npukaan. Iporgarom minsitonis
POKIB Ha CJIOHIB nomaosaiy mabaesydi kimku
(puc.47.5, c. 187). Ilotim 11i XMIKaKu BUMEPJIH,
i Ha caoHiB nomosanu TyGiabl. IX sMiHuIM
MHUCIMBIL 32 OUBHAMM, 1O € MaTepiaToM s
ninHux BupoOis. Ilpore B octanui gecaTuiit-

T4 B AQpuili Hasaro/KeHa 0XoOpoHa CAOHIB. Y HallioHa/IbHUX NapKax iXis
4UCeNbHICTh CYTTEBO 3pociaa. Ha kanb, 1e npmussesno 0 Toro, uio CJoHu
3HUILYIOTB POCAHHHICTD Y CBOIX MicuenepebyBaniax, a HOTIM i caMi cTpask-
JAI0TH BifL rosony (puc. 60.2). Piy y Tomy, 110 4HCC/ABHICTD HONYIAIINH CJIOHIB
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e KOHTPOJIOETHCA HIAKMMI Xuskakami. Tox
110 POOOTY JIOBOJAMTHCS BUKOHYBATH JIIOANHI.
B 3. Konkypenuis. [leit Tun BijiHocuH, sik
i eKkcnayaratid, € Jiy/)Ke BaKJIUBUM U Mij-
TPUMKH Pi3HOMaHITTA yrpynosanb. [lomyssiii
Pi3HUX BUILIB, 1110 BHKOPUCTOBYIOThH O/IHAKOBHII
Pecypc, 3MEHIIVIOTh HOr0 KiJIbKiCTh OfHa J11s
o/10i. JlocHTh YacTO KOHKYpPeHLis MixK rnpea-
CTABHUKAMH TaKUX MONVJALIN He noB’s3ana 3
MPAMUMH 3ITKHEHHSIMH MIZK HUMHM, OJHAK 1HO/L
BUPAXKAETHCS B HOCTIHHNX KoHpaikrax. Akmno
BijtirHaTi ab0 3HULMTH KOHKYPEHTA, KiJbKICTD
AOCTYNHOTO pecypey 36iabumtbes (puc. 60.3).
Yomy xomu il cobaxu 3dediavwozo e
arobasame 00He odnozo? Bosui it xorsiui —
noctiii  KoHkypenTtH. biabmricts BoBuHX
3araHsie 310014 3rpacio, KOTH4i 3BHYAIHO 110-
motoTe i3 3aciakn. Kotn aa cobak i cobakn
JUISE KOTIB € CTHMYJIAMU, 1110 1T/ TOBXYIOTH J10
KOH(TIKTIB (puc. 60.4). Y TiM, HABYaAHHS MOKE
11030aBUTH X TAKOT peakiltii.
B 4. CumbGioz i komeHcaniam. /Isi dop-
MM B3AEMOBUTIIHMX B3acMUH (cumbdioldy) Bij-
PI3HSIOTHCS THM, 11O BU/IH, AKi B3a€EMOIIOTh
MiK coD0I0 Ha 3acajlax Koomepauii, MOKYTh
3ycTpivaTues He3alesKHO OJMH BiJl OAHOrO,
a Mymyanizm € HEPO3PHBHUM 3B's13KOM. [1pu-
KJQJIOM Koorepailii € JAisiVIbHICTb YHCTH/Ib-
HUKIB (puc. 33.5, ¢. 140, 60.5). Baacmunn
eHI0CUMGIONTIB, 110 JI0TIOMAraloTh 3aCBOIOBA-
TH POCJIMHHY 1KY, Ta IXHIX Xa34iB, — NpUKJIaT
myTyaiismy (puc. 334, c. 140; 55.2, ¢. 218).
KomencanizmomM  Ha3nsaioTh  B3acMH-
HH, V SKHX KOMEHCAIN OTPUMYIOTH KOPUCTh
Bi/l Xa3diB, a HA HUX CAMHUX HE BILIMBAIOTD.
V Giabimocti BHOAJAKIB KOMEHCAT OTPUMYE
Bil xazaina abo DKy (puc. 60.6), abo 3axucr
(puc. 60.7), abo npuTyok, abo nepemiieHHsi.
B 5. AmeHcaniam i HeuTpaniam. [1i o6u-
JIBa THITH B3a€MO/Lill € BIZIHOCHO MEHII BakJIH-
sumu. [lpn amencaniami ojna 3 nonynsamnin

Puc. 60.4. Nesuus Hananae
Ha rpyny rieHosux cobak.
Lle — yacTuHa oABi4HOro Npo-
TUCTOSHHA BOBYMX i KOTAYMX

Puc. 60.5. ByWBRONOBI WNAaKu
YUCTATH LWIKIpY BeremoTy

Puc. 60.6. Ckapabeit ceaLLEH-
HWIA OTPUMYE BiZl KOMUTHUX XY
ONA CBOIX NMHNHOK

Puc. 60.7. HeBenwknii KOCHK
pvb XOBAETLCH 3a YEPENaxoK
BifL XMXKaKIB — BITRPWIBHWKIB
(psia OxkyHenonibHi)




Tema 4. Opraniamu Ta cepefosuiLe iCHYBAHHS

CTPa’K/Ia€ BIL BIVIMBY IHIIOL, a JJs Tiel
1i B3aEMO/1i1 HeBaXKAUBI. Ja AKUX YMOE
ue mooice eidbyeamuca? Kom opna 3
MOIYJ/ISAIIH 3MIHIOE cepesioBHIILe TaK, 110
BOHO CTA€ HENPHAATHUM A4 iHuiof. Ha-
IIPHKJIAJ, IECH ¥ JIiCi TeUe HeBEeJIHKa piu-
ka. [lopyy i3 neio — cyxonisibui crenosi
JUNAHKH, HA SKMX PHIOTH HIPKH MTaBYKH
TapanTyau (puc. 12.5, c¢. 50). Ha piuui
ocestioThes D06pu Ta Oyy0Th rpedinio
(puc. 60.8). llum Bonu nigniMaiors piBeHb Boau i 3abe3reuyioTh y Takuii

Puc. 60.8. Npebna Gobpie

cnoci6 cobi Z0CTYI 10 AEPEB, IKUMMU KUBJISTHCS. 3BOJOKEHICTh MicIeBOCTi

3pOCTaE, CTENOoBi AIIAHKN 3HUKAIOTDH, 4 3 HUMH 3HUKAIOTD i TAPAHTY.II.
Jls neumpaniamy, 106710 BicyTHOCTI BILTMBY, ¥ mabauui 60.1 (c. 237)
~ . . . - LY »;
0OpaHO TMPUKJIA/ JIBOX BUJLIB, SIKi, BIPOri/IHO, Maii)ke He B3aEMOIIIOTH OIUH
3 OJIHUM.

B Tunu B3aemopii MiX NONYNALISMU B YrpynosaHHi MOxHa knacudikysaTy,
YCTaHOBAIOOYK, AK 3MIHIOETLCA YUCENLHICTb OAHIEl nonynauii 3i 3pocTaHHAM
YUCEeNLHOCTI iHWOI. BaxnuerMmun TUNamun B3aEMOAI| € ekcnnyartauis (Xvxawurso
1 napasuTuam), KOHKYpeHLis Ta cumbios (koonepaujs, MyTyaniam).

® Baaemognisi M norynsauisimm; eKCriayatawin: XuxaLUTso 1a NapasnTinam; KOHKYPeH-
uisi; cum6ios: Koonepawisi Ta MyTyaniam; KOMEHCaNI3M; aMEHCANI3M; HeTPASI3M.

B 1. Hasenits npuknaan xuxauTsa Ta NnapasuTU3My.
Ak B BBaxaere, YoMy B Tabmui 60. 1 (c. 237) 3annneHHs KBiTiB KoMmaxamu
HaBEAEHO AK NPUKIaa MyTyaniamy?
3. Knacudikyiite Bzaemomii, wo 3obpaxeHi Ha pucyHky 60.9.
4*. HasepqiTb Npuknaau suaiB TBAPUH, 3 SKUMK NIOAUHA BCTYNAae y B3aEMOA]I,
nepeniyeHi B Tabanyi 60.1 (c. 237).

B 6. XKutra MiX Xanknx KniTuH. [leaki pubu (Ta iHwi TBapuUHU) BU-
KOPWUCTOBYIOTh LUYNANbLA KMLWKOBONOPOXHUHHUX 8K HAAiMHI cxosuwa. Mpu
UBOMY BOHU YHUKAIOTb OTPYWHUX ONiKiB Xankux knituH. Cnpaea B ToMy, WO
Xanki KNiTuHWU pearyloTb He Ha Byab-aKuii 4OTUK, iHakwe 6 wynansLi obnikanu

Puc. 60.9.

§ 61. Jliognna it inuri TRapuuu

oaHe opHe. LLlynansui BKpUTi CAM3oMm, Y aKkomy
MICTUTBCS PEYOBMHAE, WO CTPUMYE «MOCTPIN»
Xankux KnituH. AHemoHosa puba (puc. 60.10)
cno4daTky nae akTuHii (NooguHOKOMY Kopa-
NIOBOMY MONiNY) 3nerka «gxanutu» cebe,
a noTiM BUpobnae CNn3 Takoro X cknaay, o
XapakTepHuii came ans uiei akTuHii!

AHEMOHOBI PUBM XNBYTb Y BENIMKMX aKTU-
HisIX FpyNamMm 3 Kinbkox 0cobuH. HakpynHiwa  pyc, 60. 10. AvemoHoBa puba
ocobuHa B rpyni — camka, HacTynHui 3a Be-
NVNMHOIO — caMelpb. AKWO camka rmHe, camelb 36inblyeTses 40 i po3Mipy
i amMiHI0€E cTaTh, TOOTO cTae HanbiNbLWOK caMKoio. YCi prbv B rpyni Takox Bu-
POCTaKTb Ha OAWH KPOK i B pasi noTpebu 3MiHIoITb CTaTh.

JloCTeMEeHHO HEBIAOMO, YU BNNMBAIOTbH aHEMOHOBI PUOW Ha aKTHHIK.
BiporigaHo, Ans Hei ue CnieXxuTTs € He3HavylmM. Y Takomy pasi, onucaHi
B32EMUHN — NPUKNAA KOMEHCanNi3my.
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® 1. Hasiwo oxopoHaTu TBapuH? JlioanHa 3'aBuiacsa AK 4acTHHA
TBAPUHHOTO CBITY, a71€ 3 YaCOM CTaja HalyIIMBOBILIO0 YacTHHOIO iocde-
pu. JlioachKa AisIbHICTh MOXKe TPU3BOJINTH JI0 3HHUIEHHS GaraThOX BHJIB
iHIIMX TBApHH.

Yomy 10duni nompibno 3bepizamu icnyeanns inuux 6udie meapun?
[TeBHa yacTHHA BMIB TBapHUH Moxe OYTH KOPHUCHOIO s JoanHu. Jleski
BN MOXKYTb OYTH TKelo, [yKepesioM NOTPiGHUX PeYoBUH YM HeoOXiZHOI0
CKJIAJIOBOIO TIEBHUX eKocHeTeM. AJie 1iboro 3amaio. B ocranui gecatuiir-
TS JIIOJIA TTOYAJIH OXOPOHATH iHIII OPraniaMH Ta NMPHPOAY 3arajoMm 3a IXHIO
Kpacy — 1ie TeX Ba)KJIWBa NpuynHal

PazoMm i3 TiM icHye Oarato BMAIB TBapHH, IO He MPUHOCATD JIOAMHI

Hisgkoi kopucTi if He € 0cobaMBO KpacuBuMu. IcHye HaBiTh GaraTo BHIB

TBapHH, TIPO AKi MU HiYoro He 3Haemo. [lopyiennsa NPUPOAHUX EKOCHCTEM
IPU3BOAMTD JI0 3HUIIEHHS 1IHX BHAIB. Asle BAMMpaHHA Oy/ib-5AKOTO BUAY —
HE3BOPOTHa BTpaTa. KoskeH i3 nuxX BMIB — HAIl POANY 1 € HACHI/IKOM €BO-
JIOILiT, HACTLIBKKM K TPUBAJIOI, SK i eBomolis MoaAnHN. BunHOK Hawmoro
BHLY, 110 3HHLIMB BHJ CBOIX POAHYIB, MOKHA IOPIBHATH 3 yOUBCTBOM ab0
BiZIMOBOIO 3axXucTHTH Bia 3arnbeni Gpara i cectpy. Koxkna Taka Brpara €
Tpareieio.

Emuxa (cyKynHicTh MOPabHUX HOPM, 110 PeryJiolTh JIOACHKY MOBe-
NHKY) JaBHO BU3HAJIa HENMPUIIYCTUMIicTh yOuBCTBa iHmoi moamuan (Kpim
NeSAKHUX O0COOJIMBHUX BMUIMAJKiB, HANPHKJIA/, TAaKHX, 110 MOXYTb BUHHKATH




Tema 4. Opranismu Ta cepeaoBHILE ICHYBaT

Mijl yac 3aXHCTY BJACHOTO JKUTTH 4M
Barpkismuun). Ham ycim tpeba 38u-
KaTH JKUTHU 3a NPaBUIaMH eKoa02iunoi
emuKu, 3rijIHO 3 KOIO BTPATa iHIIUX BU-
B € HEMPUITYCTHUMOIO. 3TiZIHO 3 IIHMH
[paBUIaMM, KOXKHY Hauy Aiio ¢
OliHIOBATH 3a 11 HacjijKkaMH He JIiue
I mojei, a W oIS 1pejcTaBHUKIB
iHIIMX BWJIIB, M0 HAaceJsIOTh 3eMII0
pa3oM i3 Hamu (puc. 61.1).

Illo mpeba apobumu, wobd ynacai-

dox sodcovkoi disionocmi He 3HuKau
audu meapun? Ilepexycim — oXopous-
TH €KOCHCTEMH, 1110 € MiCHSIMU IXHBOTO
icnyBanns (puc. 61.2).
B 2. 36epexeHHs NPUPOAHUX
ekocucteM. fx moocna zbepezmu
npupooni exocucmemu? Jlouna 36e-
pirae Micig icHyYBaHHS TBapHH Ha 1IpH-
POLOOXOPOHHUX TEPUTOPINX.

Sxy mepumopiro caid pobumu
npupoodooxXoporHoIo 0as 3bepeincen-
na, nanpuxaad, meapun aicy? lle mae
OyTH CcrpaBiHii JiC NEBHOro THHY 3
XapakTepHUM U1 1IbOTO THITY CKJIAJI0M
POCJIMH, TBAPUH Ta IHIIMX OPraHi3Mis.
Ileit nic Mac OyTH SIKHAIIMeHIIe VKO-
JUKCHHUM AiS/IbHICTIO JIOAMHU (HACKI b~
KM 11e MOKJIMBO y Hail yac). Bin Mae Oyt ocHTh BEAMKNM, 1100 ¥ HBOMY
MOIVIH iCHYBaTH nonyJsauii sk Apibnux, Tak i Besnkux TBapun. baxano,
106 BiH OyB posraoBaHmil TaK, abu TBAPUHM MAJIN 3MOT'Y 3 Li€l TepuTopii
jicratics jo innmx nicis. Heobxizno, 1100 meii ic MokHa 6y:to 3aXUCTUTH
Bi/l pyHHIBHUX HACJIKIB JIOICHKOI 1iAJIbHOCTI.

Haiisizomimi 3 Teputopiii miz oxoponow — zanosionuxu. lle nayxosi
YCTAHOBY B TIPUPO/L, /ie MOXKHA TTPOBOMTH TiJILKM JIOCHI/AHUIIBKY podoTy.
Huni B 3anoBiznukax Y kpaiHu npejcrasieHi Maiiske BCi TUITN T IPUPOHHX
exocucteM (puc. 61.3). Y npupoduux sanosionukax yaeni 10caiuKyIOTh IpH-
pojHi npouecu 6e3 yTpydaHHsi B HUX JIOAMHM, a B Oiocheprux 3anosionuxax,
KPiM TOro, — B3aEMOJLi10 MPUPOJHUX €KOCHCTEM i3 JTIO/IHHOIO.

Hauionanvni npupodni napku, na BiMiHy BiJl 3an0BiIHHKIB, OpraHi-
30BYIOTBCS HE TiJIbKH AJIs1 OXOPOHH MIPHPOAH, a il JUIs1 BIANIOYMHKY JIIOZIeH.
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Puc. 61.1. Bupiwite ana cebe; un
Gaxanu 6 BM ONUHKUTHCA HA MICLLI LIMX
niogen

Puc. 61.2. 3amiHa npupoaHux Micue-
nepebysaHb WTYYHUMU NPU3BOANTL
no 3arnbeni 6araTeox TEAPUH

§ 61. Jlioanua i1 iHini TBAPHHH

[Tprsnavenns napkiB — Mokasatu Kpacy npHpo/ii, HAaBYUTH JIOJUHY CITi-
KYBaTHCS 3 HEIO.

Y 1MX NpHpOA0OXOPOHHUX TEPUTOPISIX BUPI3HAIOTH Pi3Hi 30HM. Y 3a110-
Bi/IHI 30H1 JIIOIMHA MOZKe JTHITIEe AOCTI/UKYBATH IIPUPO/IHI ITPOIECH, He BILIN-
BalouM Ha HHMX. B iHIIMX 30Hax Moxe OVTH J03BOJICHOIO IIEBHA Ais/IBHICTD
(nanpuksaj, HpoBeeHHs eKCKYPCiit), AKa He MopyIiye npupo/Iii eKOCHCTEMH.

Haiibisnpiie B Ykpaiui 3axasnuxie i nam’smox npupoou, siki CTBOpPIO-
I0Th U1 OXOPOHM OKpeMuX BB, ['ocnoapebka AiSaIbHICTD | TYPU3M TYT
JI03BOJIEH], aJle 0OMEKeHI 3 METOI0 OXOPOHH TIPUPOJIH.

B 3. OxopoHa okpemux BuAIB. He 3asK11 3HUKHEHHS] BULY OB sA3aHe
3i 3BHULICHHAM eKocuCTeM. IenyioTh BUAM, AKi 3HMKAIOTH, KOJIW B IMPUPOI
1e 30epiraloThes MPHAATHI 2151 HUX MICLIS iCHY BaHHSI.

Tax, MucamBili MOXYTh 3HMNLYBATH I[iHHI BUAM 3BipiB i mTaxis, pu-
Oanky — npomucaori Buau pud. Ocerposi pubn (maba. 20.1, ¢. 77-78) B
Ykpaini nepebyBaioTs Ha MeKi BUMUpaHHs. JacTKOBO 1ie MOB'S13aHO 3 TUM,
10 IXHBOMY HEPeCTy 3aBaXkaioTh rpedui. ¥ TiM, OCHOBHA MPUYMHA CKOPO-
UEHHS YHCEJBHOCTI OCETPOBUX — OPaKOHBEPCHKUIT (IIPOTH3AKOHHUIT) BU-
J0B (puc. 61.1). 3a BUKOHAHHAM 3aKOHIB, 1110 3aXHIAIOTH TBAPHH, TTOBHHHA
NMUJIbHYBATH HE JIMLIC JIePAKaBa, a it yCi rpoMalsitiu.

[ToswicTio 3ab0poHeHoO TIOMOBaHHA Ha BWAM, 3aHeceHi 10 Yepsonoi
KHU2U, — Ti, SKUM 3arpokye suukHenus, Y Yepeoniut knuzi Yxpainu na-
JHYYEThCs 542 BUM TBapHH, ajie, BIPOTiAHO, 11eil nepeiK He € BUMEePITHUM.

Puc. 61.3. Ha 3anoBigHux TepuTopisx YKpaiHu OXOPOHAKTLCA Pi3HI TMNK
ekocuctem: Kapnarcbkmia BiocgepHuii 3anoBiaHuK (&); YKpalHCbKWid cTenosuid
NPYPOAHWY 3anoBiaHuK (0); HauioHanbHUil NPUPOAHWIA NAapK «[OMONbLUAHCHKI Nick (B);
Kapanasbkuid NpUMPOAHWIA 3anoBiaHuK (1)
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Tema 4. Opraniamu Ta cepe/loBHILE ICHYBAHHS

MiAsiHKY, NOBHICTIO BeaneyHy

3aHeceHi 00 YepBOHOI KHUTK

24

Heaki Buan crpaxaaiors Big TOro, mo ix
YBaKAIOTh YN BBasKaan mkimenmu, Tak, e
50 pokiB ToMy 7151 60poTEOM (HACIIPAB/, He 110-
TPiOHOT) 3 KparyacTHMK XoBpaxami (puc. 61.4)
3a/1y4asiv HaBiTh HIKOJSPIB. 3apas 1o TBAPUHY
3aneceno 1o YepBoHoi KHUrH YKpainu.

He icuye Buais, <ukiaamsBux» ysaradii,
€ JIIIe BHH, 1110 3a NMeBHUX YMOB 3aB/Ial0Th
JHOAMHL KoK, YnceapHicTh HeDakaHux y

AHYBATH, alle DOUII'I M 1€ B TaKHH LI]OL‘IU I.Il()6

HMaTH NPUPOHI €KOCHCTEMH.

B B ymosax, konu nioanHa MoOXe 3HULWKTK
6yab-Aaknii Bua, ocobnvBe 3Ha4YeHHA Mae 0xo-
pOHa QOBKINAA Ta NOWWPEHHS eKONOriYHOl eTu-
k1. 3acobOM OXOPOHW EKOCUCTEM € CTBOPEHHSA
NPUPOA00XOPOHHWX TEPUTOPINA (3aNOBIAHWKIB, Ha-
LiiOHanbHKUX NapkKiB TOLLO), a 3acobom 30epexeHHs
OKpeMUx BUiB — IX 3aHECEHHNA A0 HepPBOHOI KHUMN.

Puc. 61.4. Kpan4yactoro
XOBpaxa (a) BuHuyBsann
B MUHYNOMY, 3BU4aAHY

3Mmito (6), NPOAOBXYIOTE BU-
HulyeaTK in Tenep. Wi sugn

YkpaiHu,

ExonoriyHa etnka; 3arnoBiaHuK; HauioHalbHWi NprupoaHni napk; Yepsora
KHura Ykpaitn.

1. HaBilwo oXOpoHATH Ti BUOW TBAPUH, Bif AKMX HEMAE HIAKOI KOPWUCTI?

LLlo Tpeba 3mMiHUTK B CTABJIEHHI YKPAIHCBKOro CyCnifbCTBa A0 TBAPUH?

3. Aki nppoA0OXOPOHHI TEPUTOPIT € Y BaWOMy periOHi? Yum BOHW NPUMITHI?
Aki pinKicHI TBAPWMHW MELLKAIOTb HA HUX?

4* . 1lo BU MOXETE 3MIHUTK Y BALLOMY XUTTi, abu ctatu Binbu APYXHiMKU [0
XUBOI NPUPOAN N CNPUSTY OXOPOHI TBAPUH?

n

B 4. Bonogumup CTaHYMHCbLKUA — TEOPETUK OXOPOHU NpU-
poau. B Ykpaini npautoBas BiAOMUIA y4eHUI, AKUIA OQHMM i3 Nepuwux no-
YyaB po3pobnsTH igei, Wo BU3HaAYMAW po3BKTOK ekonorii B Il nonosuHi XX cT.
B ymoBax PagsaHcbkoro Cotoay ioro pobora 6yna XopCTKO PO3KPUTMKOBAHA,
a cam BiH ByB penpecoBaHvi.

3 1929 p. Bonoaumup CTaHYMHCbKWIA CTaB 3aCTYNMHUKOM AUpeKTopa
3 HaykoBOI po6OTY HaNAABHILLIOIO YKPAIHCLKOro 3anosigHuka AckaHis-Hosa
" BOAHOYAC — 3aBifyBayeM kadeapu 30000rii xpebeTHUX y XapKiBCbKOMY yHi-
BepcuTeTi. Y Ui poku BiH NPONOHYE BUBYATK HA 3ar0BiAHUX TEPUTOPIAX BMJIMB
Ha Npupoay AisneHOCTI niogrHu. HUHI came ue € 3aegaHHam BiocdepHux 3a-

IITYYHUX CKOCHCTEMax BHLIB ||0'1'pi6110 obme-

IHPH IILOMY HE 3HHIILYBATH inmi BUM it He 3a-

§ 61. JTwoauua it inmi TBApUHKH

noBiaHKKIB. BiH NPMX0AUTb A0 BUCHOBKY, LLO
TBapUHW, POCANHU Ta HEXWBE CepenoBuLLe
YTBOPKOIOTE EOHICTL. HWHI LI EAQHICTD BMBYA-
IOTh, 3aCTOCOBYIOYU TEPMIHW «@KOCUCTEMA»
(zanponoHoBaHuid y 1935 p. amepukaHCbKUm
6ionorom Aptypom TeHcni) Ta «BioreoueHos»
(sanponoHoeaHwiiy 1942 p. pagaHcekmnm 6io-
NOTroM, L0, 00 pedi, HAapoAVBCH B XapKiBCbKIl
obnacTi, Bonogumupom Cykavosum).

Y 1933 p. B. CtaH4YMHCBLKOro 3aapeLwuto-
BYIOTb | 3BMHYBA4YIOTh Y TOMY, LLO B OXOPOHI
NpUpPoOAM BiH He BpaxoByBas noTpebu rocno-
napctea. Min Toprypamu HKB/, BiH 3i3HAETLCH
B 3N104MHax, IKMX He ckotoas. ¥ 1936 p. BiH,
BiAOYBLUW NOKApaHHA, BUXOAWTL HA BOMIO.
Y uei yac yueHmia npautoe B Pocii, 3HoBy 3a-
NMaEeTLCA HAYKOK Ta OXOPOHOI0 NPUPOAMN.
Y 1940 p. B. CraH4yMHCLKOr0 BApYre 3aape-
WTOBYIOTh. Y HbOrO BUCTAYaE CUN BIAKMAATW 3BMHYBa4eHHs, ane 8 1942 p.,
B YB'A3HEHHI, BiH yMUPAE Bif, cepuesoi xsopobu.

Puc. 61.5. Bonogumup
Bonoaummposmny CTaHuMHCbKUA
(1882-1942)

B 5. BionoriyHi 3HaHHA 1 oxopoHa npupoaun. OcTaHHIMKM pokamn
B CYCNINbCTBI CTAE NMONYNAPHUM NPArHEHHSA 3MIHUTX CNOCIB XKnTTA, Wob BOHO
AKHaMMEHLUE 3aBnasano Wwxkoam cepenosuuty. Ha xanb, 6ionoriyHi 3HaHHA, AKi
€ OCHOBOIO OXOPOHW NPUPOAN, NOWMPIOIOTHCA HabaraTo NOBINbLHIWE.

Jlioay HaMaralTbCA 3aXULLATH Kpacuei Buan TeapuH abo Ti, NpeacTaBHUMKK
AKUX BENUKI 33 PO3MIPOM, HE PO3YMIOYM, L0 HEODXIAHO 3aXMLLATH eKOCUC-
TEMW...

Jlioan NPONOHYITL HE3AIMCHEHHI cnocobu Ai ANA OXOPOHU NPUPOAU,
| KONK iXHi 3ycnnnsa 3akiH4yloTeCA HeBAaYelo, BOHU BTPa4aioThk BipY...

Noan A0BIPpAIOTL NponaraHai, 3a A0NOMOrol fKOI NparHyTh HaB a3aTn
NOMUWNKOBI CTPaxu (Hanpuknag, nepeq reHeTM4Ho MoaupIKoBaHMMK NPOAYK-
Tamu) Ta NOMUAKOBI ifeany (HaNnpuknag, Tak 3BaHy «OpraHiuHy» ixy)...

Jlioav BipATL peknami, SKLWO BOHA CTBEPLXYE, WO NesBHa TexXHOoNoria €
«@KOMNOri4HOK», X04a BTPATH ANA cepeaosuLLa Npu ii peanidauii € Ginbwmmm,
HiXX NPY 3BM4aAHOMY cnocobi aii. ..

Jloau HamaraloTbca ByaysaTtv MainbyTHeE Tak, Wo6 BOHO Haraaysano ixHi
YSIBJIEHHA NP0 MWHYAE, @ UE HEMOXJIMBO. ..

...AjiAcHO, noan 4acTto pobnate 6arato NOMUNOK. Y YoMy iX npuynHa?
Y HenocTaTHIX Bi0NoridHNX 3HAHHSAX.

MpoTArom Baworo XWTTa B3aemoais nioacrea 3 Hiochepolo 3HAHHO
3MiHWUTBLCA. LLLoO Wi 3MiHW He Bynun pyrHIBHUMM, LWOB MW MOrIM NpUCTOCYBaTN-
CS [10 HOBOTO XUTTS i 36eperti Te, WO WHYEMO, — YiTb | NparHite pO3ymitTn
Bionorito!




® 1. Nlitonuc 3emni. PoarianbTe cxeMy, Ha Kiil I0Ka3ano HIKaty yacy
it rostoBHi moAii B icTopii xuTTH Ha 3emui (puc. 62.1). ConsuHa cucTema,
YaCTHHOIO AKOT € Halla T1aHeTa, yTBopuaacs, koam Beecsit OyB yike «3pi-
JHUM» — JIO TOTO Yacy BiH icHyBaB nonaj 9 Mapj pokis. 3a CyyacHMMH OlLiH-
KaMu BUeHHX, Bik ConstuHol cuetemu Ta 3emai — 4,6 MJIP/ POKiB.
Yupososx Giabinoi yactuay ictopii 3emui Ha AHI MOPIB Ta OKeanin Ha-
KOITMYY BaJIMCS MYJ1, po3ApiOHeni Minepasn, penTku opratismis. Is uux si-
KJI2/IeHb YTBOPIOBATHCA 0CaZoBi ripchKi nopoau. bararo nasmix ocajosux

MOPi/l 3HAXOANTHCA CHOrojHi Ha nopepxui semai. JlocaiKyoun ix, MoKHa

3HAWTH BUKOITHI PEIITKH KHBHX ICTOT,

CxJ1a/1 0ca/IoBUX IipCcbKUX MOPij 3 yacoM 3minioBasest. lpuzadyeme su-
euene paniwe? 3a X posTallyBaHHAM MOKHA BCTAHOBUTH MOCHI0OBHICTD
iX YTBOpEHHs: MaBHill MOPOAM 3a3BHYAil 3a/STaI0Th HUXKYC MOJOUIINX.
BuBuawoun 1nocaijloBHicTh i CKJIa1 0CaIoOBUX MOPIjL, V4eHi NOAIININ iCTOPi

Bunnknenns Consu-  Iepmi ocanosi Haxonuuenns Mepi
Hol cueremu i 3emai  nopoan it nepiui KMCHIO B atMocdiepi TBAPHHHN

CAIM KUTTA /

Bunuknenus
chunv

0,00002

I

13.? 3 25 2 10,670
o Yac, minbsp; uypm{m

: \/
Ha 3emnai nepesaxcaromo Gaxmepii . 110982 1O |
pPO3YMIIO1 \

v

© Ta MPOTEPO30IO. 3aBISIKN JAiSILHOCT] KHBHX

Puc. 62.1. TonoeHi nogii 8 icTopii Ta nepegicTopii XuTTa Ha 3emni
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§ 62. PO3BHTOK TBAPHHIOIO CBITY HA 3eMJi

3emili Ha NpoMIKKH yacy. TpusanicTs i nocri- ( Kaiinosoii | 63,5 B
J0BHICTh iX BUATBOPEHO Ha zeoxponoioziunii = nh,f_flégzgf: 251
wxani (puc. 62.2). Jlianasinuch 3a i€ mka- g 542
JIOIO TIPO BIiK MOPij, Y SIKUX 3HailleHo BUKoNHI =
OpraHi3amu, JOCTIAHUKH MHMHYJIOTO BH3Haua- 2 2
10Th i BiK CBOIX 3Haxigok. | HaBnaku, 3HaiouH, é &
KOJIM KMB TOW YW iHIINIT OpraHiaM, MOXHa 2 |TIporeposoii 2
BCTAHOBUTH, Y SIKY €py Ta nepioj hopmyBaiu- é 2
csi NOPOJIN, IO MICTATH HOTO PeINTKH. = 2
He puByiirecs, sKimo nodauute Hassu «kaii- = -2
HO30lichKa epar, «Me3030iicbKa epas (puc. 23.7, Z 2500 | =
¢. 92) tomo. Kaimmosoil, me3030i i nareosoti — ye 3 =
epu. THiIi niaposaiam, 1o nokasani Ha pucymky = Apxeii s
62.2, no3HayaioTh Gi/IbUII 32 PIBHEM IIPOMIKKH .= 2
yacy — eonu. 3o6paxeni mizposaian vacy ai-
N9Th Ha APiOHil; HAIPUKIA/L, epy AiasATh Ha é 13800
mEpIaO; Karapxeii |
u 2. Mo4vaTok XxuTTa Ha 3emni. Touno Bi- o
3HAUMTH, YM ICHYBAIO KUTTS Ha 3eMui 10 yTBo- 4600
PEHHS TepPIIUX OCAAOBUX NOPIL, HEMOXKIUBO.  Pyc, 62.2. feoxpoHonorivHa
Taki nopoau 3'asuinca 3,7 MJIpPA POKIB TOMY, wKkana

B apxei — i B HUX yiKe 3Haiinum citin 6axTepiii!

Bia camoro moyarky ¢BO€T icTOPIT KUTTA Ha
Hawii naaneti HyJ10 npeacTaBIeHe He IPOCTo
OKpeMHMHU opraiizmamu, a ekocucremamu! /lo
CKJIA/Ly €KOCHCTeM, 4K i Tenep, BXOAW/IH aBTO-
TpodH, retepoTpohu, a TAKOK HEKUBE CepPe/lo-
BHIIE, 5TKe 3MIHIOBAJIOCS] BHACIIOK JUAIBHOCTI
OpraHismis.

Onna 3 HailicTOTHIIIMX 3MiH B icTOpii
3emai Biabyaacs npubIM3HO HA MEXKi apxero

Puc. 62.3. o noasu TBApUH
3emns Burnaaana 30ecim
HEroCTUHHO

oprauiamis, 3jarHux a0 ¢orocuHTesy (K

cydacHi seseni pocaunn), B armocdepi (rasosiii obononi) 3emii Hako-
nuumuBes Kucedb. /o Toro yacy xutTs Ha 3emii OyJo npejctabieHe ie-
peBaxHo pizHoMaHiTHUME OGakTepiamu (puc. 62.3). Y kuchesiii armocdepi
MOUIMPHIIHCH OPraHi3MH, KAITHHH AKkuX Manu a1po. Ipubausno B Toii xe
qac BUHUKAE i cTaTeBe PO3MHOKCHHSI.

® 3. EBonouia, wo npuckoprerbcsa. [Ipudausuo 670 Mian pokin
TOMY Ha 3eMJi MacoBo 3'ABJISIIOTHCS! GaraTokaiTHHHI A/epHi (eBKapioTHY-
Hi) OpraHisMu, i TBAPHHH — Yy TOMY YHCJi. 3 1IBOTO Yacy eBOJIOIs KUTTA




VaaransHeHHs

B Biporizna KIIBKICTb POAIB
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Puc. 62.4. 3MmiHn KiNbKOCTI POAIB XUBMX ICTOT

Ha 3emni 3 NIMHOM Yacy no4arTtky naneo3own

Ha 3emJii Maitke GesnepepBHo TPUCKOPIOEThESA. Pid y ToMy, 110 TBapHHH —
HalaKTHBHIIIA YacTHHA CyYacHOTO XUTTS. «[OHKa 036pOEHb» MikK XiKa-
KaMM Ta IXHIMH JKepTBaMH TIPHMYIIYE OOM/BI CTOPOHH BHPOOJIATH HOBI
npucrocyBatts. Kpok 3a KpokoM Ha 3emui craBajio geaali Oijblie BB
(puc. 62.4), mizx HUIMH PO3BUBAINCA BCe CKIAAHIMI Ta pisHOMaHiTHilI B3a-
€MUHHN. 3POCTAHHSA PIBHOMAHITTS BUIIB IIEPEPHUBAJIOCH MACOBUMHU BUMH-
paHHAMM, aJie Mic/id HUX JKUTTS JOCHTH IIBHAKO BiIPOKYBAIOCS.

® 4. Yorupwm rpynm TBapuH. Ha nouvatky najneo3oi0 BUHUKINW YHC-
JIEHHI IPYIIM TBapuH, KOTPi MaJIM PI3HOMaHITHI nianu OyaoBH, i Tiad, mo
CKJIaJlasics 3 Pi3HOMaHITHUX TKaHUH (puc. 62.5). Yixe 3 11boro Hacy icHy-
10Th YCi YOTMPYU OCHOBHI rpynu TBapuH (puc. 62.6) i Bci cyuacui Tunn. Yesa

Tur Tun Tun Tun
' 1 . 1eE i . Kinpuacri
Jlmstioui | Jlogorprxosi Kpyrai Yaenncronori  Mosocku -
(Lo el - repsi
/ HepBH [ ﬂ ‘ /1
= I Tun i y
Bropunsopori | Xopaosi o
Tepsunnopori h ! f Q
Tumn [nocki
. - Tun
| Abomapoi| I'oakoumkipi b
. Tpumaposi ® Tun
=== - v -~ v P B
HaitnpocTiui / y - ly6xn *
7 Tun Kuimnkogro- : i, ;

Trapuu
1 HIOPOIK HH H e

Haiinpoctinni =

Puc. 62.6. PogvHHI 38'A3KW OCHOBHUX rpyn TBApKH. TBApKHW NILLAKX BiA HAWNPOCTILLWX.
JliBopy4 — NOPAAOK, ¥ AKOMY BUOKPEMNIOBANWUCH YOTUPW OCHOBHI MPYNK TBAPWH,
anpasopyy uen Npouec NokasaHo geTanbHille, 3 NO3HAYEHHAM AeAKUX TUMNIB.,
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Puc. 62.5. Mopckki TEapuHi -

§ 62. PO3BHTOK TRAPMHHOTO CBITY Ha 3emai

TMO/IaJTbINA ICTOPIst KUTTH — YAOCKOHAJIeHHS
iCHYIOUMX THUIIiB, 104Ba B HUX HOBUX KJAaCiB i
APIOHININX CHCTEMATHYHUX [PYIL.

OcHoBHi rpyny TBapHH BiPI3HAIOTHCA 32
0COOIMBOCTAMEI CBOTO PO3BUTKY (puc. 46.1,
c. 182). [lepBHHHOPOTI TBAPHHM 3 YaCiB CBOE]
NOSIBU PO3BUBANUCS JBoMa rpynamu. JIuusio-
4i MAIOTh TBEP/li MOKPHBH, i POCTYTh, 1030aB-
JIAIOYKCD BiA HUX 1ij Yac junsaHe (puc. 10.3,
c. 42). Apxaiuni npeacTaBHUKH JO(OTPUXO-

BUX MaioThb a0 BKPUTY BiliKaMM ILIaBaloOyuy e o 7Z,T posRpac =

- - o NOKpKWTa BIMKaMKW TMYMHKaE
auauHKy (puc. 62.7), abo BiifyacTi BUPOCTH  yopcukoro KinbyacToro yepea
110pYY i3 poTOM.

Tpu «BepiMHU» €BOJIOLT TBAPUH HAJIEXKaTh 710 pisHuX rpyn (puc. 62.6):
XOP/IOBI — /10 BTOPHHHOPOTHX, YWIEHHCTOHOTI — /10 JIMHAIOYNX, @ MOJIIOCKH —
10 sodorpuxosux. /1o peyi, i ABoIIapOBi TBAPHHU He € «HEBAAXaMH»: 3rajiaiite
xoua 6 po KopasioBi pudH, IO CTBOPEHI KMIIKOBONOPOKHUHHKMU (puc. 62.8).

® 5. Po3KBIiT XUTTA. [[poTiarom naseosoi0 MOPChbKi TBapHHHM Halyau
HAA3BUYANHOTO Pi3HOMAHITTA. 3 MOABOIO NEPHINX HA3eMHUX POCJIHH Ha
cyxoj1o/i nomupuncst 6eaxpedeti. Y Mipy yCKIa[HEHHS! HA3eMHHUX €KO-
CHCTEM BUHMKJIM 11€PUIi YOTHPUHOL Ta [I0YAJI0CH OCBOEHHSA CYXO0IY 3€M-
HOBOJHUMHM i T1a3yHaMu (puc. 62.9, c. 250).

Me3so30ii ctag yacom posksity pentuiiil. Ha iforo nouatky 3’asuancs
nepiti nTaxM Ta ccasli, HAMIOUMPEHILIO MPYNOI0 POC Tt GyJH roloHaciH-
Hi (puc. 62.10, c¢. 250). 3 yacom 3HA4YHY YACTHHY CYXO/0JIY 3aCCIANJIN ITIOKPH-
ToHaciHHi pocannM. Lle 3ymoBuio ictoThi 3minu Beiel gaynn (Hanpuknazn,
NOMHPEHHA KOMaX i3 MOBHUM MePEeTBOPEHHSIM ).

Puc. 62.8. Kopanoeui pud. Lio ekocucTemMy YyTEOPUNKM NpeacTaBHUKIA
TNy KULLIKOBONOPOXHMHHI. KpiM TOro, Ha Ui dotorpadii MoxHa noba4yuti
npeacTaBHUKiB TUNiB Xopaosi (pub) i Monkowkipi (MopceKMX Ninii, puc. 17.6, c. 70).
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Vaaraneneuus

KaitHo30ii — yac nanyBaHHs IITa-
XiB i ccaBuiB (puc. 62.11). Ha iioro
OYATKY BeJMKa 4acTHHA cyui Oyia
MOKpHUTA JlicaMM, mi3Hile — Momupu-
JIMCA TPaB'SHUCTI €KOCHCTEeMHM, SK-OT
cren. Hanpukinni kaitnoszowo B Agpuiti
BUHHK/JIM [EPLH NPeACTaBHUKH  POLY
Pirci. 82.9. inswit il nEnEBS0K Jlioan.  3oBciM  HemoaasHo (Y TOMY
(KiHeLH Kam'SHOBYFiNLHOTO nepioay) Maciitabi yacy, SKuit Mu pusr.rmﬂagmo)
Ha 3emai 3'aBasierbest Ham Bua. Moro
HallZIaBHIII MPeJACTaBHHKH MalOTh BIK

POKIB TOMY MOYATOCS PO3CEJNCHHST Ha-
oro Bujty 3 Adpuku, jie Bi BHHHK, 10
BCiit 3eMHii Ky

B icTopilo 3emni noainsioTe Ha NPOMix-
KW Hacy, Lo Biapi3HANWCA 3a XapaxkTepom
ocaposux nopig. Xutta icHye Ha 3emni
Binbiue 3,5 mnpa pokis. OCHOBHI rpynK TBa-
PUH BUHUKNW HA NOYATKY NANeosoio; 3 Toro
yacy pPisHOMaHITTS XUTTH 3pOCTaE, Xxo4a i
3a3Hano KiNbKOX MacoBUX BUMUPaHb.

Puc. 62.10. Me3o3oi
(Tpiacosuia nepion)

leoxpoHonoridHa wkana, naneoson, Me-
30304, KaMHO30M.

1. S« amiHoBanacs KinbkicTb BMAIB, WO
HacensoTe 3emnio? Homy?

2. nopiaHnme'mapuHHuﬁ CBIT naneo-
3010, ME303010 Ta KaHO3010.

3. HYomy NoLMPEHHIO TBAPWH Ha CyX0a0-
ni nepenysano BUHWUKHEHHA Ha3eMHUX
POCHHH?

4*, BipobpasiTb y 30WKTi Ha CXeMi roNnoBHI NOAjT, NOB'A3aHi 3 PO3BUTKOM XUTTH
Ha Hawilt nnaxeTi. CKopyucTalnTecs 3 LEK METO TEeKCTOM NigpyyHMKa,
CXEeMOI0 Ha hop3aui 21, AKLo e NoTRIBHO, A0AaTKOBO NiTepatypoio. MNo-
KaXIiTb CTPINIKAMK 3B’ A3KM MK NPUYUHAMM NEBHUX NOAIN TA IX HACNIAKAMU.

Puc. 62.11. KaiHo3oi (Adpuka,
KiflbKa MiNbIOHIB pokiB TOMY)

B 6. EBonouin B cknaai ekocucrtem. Moku abepiranucst xapakTepHi
AN TOrO YW IHLWOro Yacy eKoCUCcTeMM, EBONIOUIA TBapWH Y HMX BiaGyBanacs
Ayxe nosineHo. NepebyaoBu eKOCUCTEM CYNPOBOAKYBANINCA BIIHOCHO LWWBWA-
KOO €BONOLEIO TBAPWIH, BUMMPAHHAM OAHWX rPYM i NOSIBOIO IHLLWX.

Ocb geski npuknagu. Y Tpiacosuii Nepion BUHUKAM WKUTHI — pakonoaitHi,
WO cnopigHexi 3 singoMumn Bam aadHiamu (puc. 62.12). LWnTHI npuctocy-
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npudauzno 200 ruc. pokis. 60-70 Tuc.

lHlicasmoBa

Puc. 62.13. 3a HEBENUKWUIA NPOMIXOK
yacy ICHYBaHHs LUMTHIB 3'ABMNOCA
1 3HWKNO KiNLKACcOT BUAIB CNOHIB

Puc. 62.12. WnTHi y kanoxi 3apas3
Taki x cami, aK i 200 MAH pokiB TOMY

BA/UCH A0 XUTTH B AowoBux kamoxax. OCKinbkW Ui Kanioxi i Tenep maixe
Taki cami, AK y TpiacoBuin Nepioa, WWTHI He 3MiHuAuCa Ginbl Hix y 200 mMaH
nokonive! Ccasui pagy XoboTHi 3'ssunucs 40 MAH POKIB TOMY B NiCOBUX
ekocucTemMax. 3 NoABOK CTENOBUX NPOCTOPIB L TBAPUHK NPUCTOCYBANNCH
[0 XUTTH HA HUX, WO CNPUAN0 NOLWKMPEHHIO PAAY. YNPOAOBX XNTTA KiNbKOX
MiNbAOHIB NOKONIHL (AKi B GEPEeaHbOMY 3MIHIOBANUCA NOBINbHIWE, HIX pas y
10 pokis) BuHukno 40 popais Ta noHan 300 euais xaboTHUX (puc. 62.13)! Huxi
3 HUX IVLLWNOCS TiNbKK ABa B1uan: appuKaHCbKUA Ta IHAIMCHKMA CNOHW.

B 1. OyHkuiTTBRapUH y Giocdepi. Bu sakinuyere BuBycHns Kypey 300-
aorii. OpHak BY He 3aKiHYYETe BUBYEHHA TIpeaMeTa Hiosoris.

Ha nmouatky Kypcy Mu 06iLsiIn, 1110 3 4acOoM BH NOIJIsIHETe Ha eKOCHCTe-
My, sika 300paskena na gopsawi 1, no-nopomy. llepexonaiirecs, mo e cra-
nocsa! Bu gisnanmcs 6araTo HOBOTO 1Ipo 0cOOIHBOCTI OKPEMUX IPY Tl TBAPUH,
[po ixme piznoManiTTs, 6y10BY, (HYHKIIOHYBAHHS, OBEAIHKY Ta 3B'430K i3

“cepesoBuuieM. Hacras yac onitnty poan tsapin y Giocdepi B iigomy.

PosamsiThesa cxemy, 110 Bigobpazkae OCHOBHI 1polecH, siki BiAdyBaloTh-
ca B Oiocepi (puc. 62.14). ¥Yci opraniamMu nojiasioTbes Ha aBToTpodis i re-
reporpodis. Ii ABi ocHOBHI rpynu BifnopigaoTh 0ana oauiit! Pecypeu ana
retepotpodin — 1e Te, 110 BUpol.soTh aBToTpotdu. Pecypeu s aBToTpo-
(hiB — BiAXOAM KUTTEAIAIBHOCTI reTepoTpoiB i COHsIYHE CBIT/I0. 3aBAsAKH
LIMM B3aEMOJIAM B eKocucTeMax Big0yBaerhes konoobir pedosit. CuHTes
oprafikn 3Minioerbes 11 poskaajgom. | mepunii, i Apyruii npouecu 1aoTh
AKHTTS IEBHUM rpynam opraiamis. 1leit neckinvennnii npoiec norpedye
purpar eneprii. [Torik eneprii, mo nMpoxXoanTh Kpi3b eKocHucTeMH, 3adesrie-
uye Coite. EBOJIONIS JKUBUX CKJIAL0BHX CKOCHCTEM BiJI0YBAECTLCA 3aBAAKH
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VaarasibHeHHs

l'ereporpodmu

Puc. 62. 14. OCHOBHI npoLecuy, Wo einbysatnTbea B ekocucTemax i B 6iochepi B Linomy

B/IOCKOHAJICHHIO TIPOLECY IEePeTBOPEHHS COHAYHOI eHeprii. VY ioro xozi
3pOCTAJIO PIBHOMAHITTA KMTTA W 3'BasauCA HOBI rpynu opranizmis. [lo-
ABaA JNOJIMHY — YaCTHHA ULOIO BEJIMYHOIO [IPOLECY.

Tpukytuuxamn Ha pucynxy 62.14 nosnaueni enoxu BuMupann. [lo-
IIMPeHHst Ha 3eMJIi JII0ANHM BUKJIMKAJIO 111e OIHY eloXy BHMHpaHb. Moxe
3/laBaTHUCH, 110 BHACAIAOK MIOJACHKOT JUANIBHOCTI BHJIM 3HMKAIOTH JIOCHThH
nosiibHO. Ha kane, y Macurtadi esomolii 1e Biabysaernes Maiixke Oamc-
KaBHYHO. AK 11eit npoitec Oyzie po3BuBaTHC B MaliGyTHHOMY — 3a1€KHTD,
KpiM iHIIOrO, Bijl Bac.

Byaemo crnogiBarucs, 1o J0AMHA PO3BUBATUMETLCS SIK yacTHHA Oio-
cdepu. 3anopyKoI0 HAIIOro MaiidyTHBOTO cTaHe rapMoHiiiie criBiciyBari-
HS 3 KUBOIO ipupojioo. [1Lo6 nocarty iiei Besimkoi MeTH, noTpidHi riamboki
3HAHHS, 30KpEeMa 3HAHHSI 3 Hiosorii.

Hobirae xinus nHapyaapiuit pik. CriogiBacMocs, 110 BH BIECBHHIMCS,
AKOIO IIKABOIO Ta BaK/JIMBOIO HAVKOIO € Oiosoris. Mu-nepekoHati, 1o Ta
ii rajsysb, IKy BU BUBYAJIH IIbOTO POKY, — 300JI0TisA, € OCOOJIMBO 3aXO0ILTIO-
104010. Tox MaeMmo najtio, 1o Bame 03HalOM/ICHHS 3 LI€I0 HAYKOIO He 00-
MEJKHTBHCS TIIbKHM NiAPYYHUKOM. UMTallTe 101aTKOBY JiTepaTypy, AMBIiThCS
HayKOBO-nonyiapHi (inbmu, mykaiite kopucHy ingopmauiio B Inrephe-
Ti (y ToMy 4ymncai — Ha CTOPiHUI iHTEPHET-THATPHMKN I{BOTO i IPyYHMKA:
batrachos.com/school). ITpartoiite — i e Gye saspann, ski B ne smoxkere
BUPIHIMTH. 3UYHUMO Vy/iavi!

Aoaartku

Jodamox 1

1. 3oBHims 6y 10Ba Ta XapakTep PyXiB KiJIbYaCTHX YepBiB (1a npuxiadi
dow06020 weps’sxa abo mpybounuka)
Mema: naBunTics pospisusitn ocobauocti 6y10BH TBApUH i criocodn
iIXHBOTO PYXY Ha TIPUKJIAJLI MPeJICTABHUKIB KiJIbYacTUX YePBiB.
Obaadnanns u mamepiaiu: vainka llerpi, ninuer, ayna, apryi 6izoro
nanepy, ;Kusi 1010Bi Yepsu a0 TPYOOUHHK.

2. byiosa yepenamky (MyILIi) YepeBOHOTHX
1 /IBOCTYJIKOBHX MOJIKOCKIB

Mema: wapuyuticsa aHajisyBatin ocobamnsocti Oyaosu OiosoriuHux
O00’EKTIB Ha NPUKIAL Yepenaiok MOJIOCKIB.

Obaadnanna i mamepiaau: KOJEKiliss MyIle/Jb MOJIOCKIB, Tabmui if
CXEMH.

3. OcobamBOCTI NOKPHUBIB TiJIa TBAPHH

Mema: waBunTiCA PO3PI3HATH ii MOPIBHIOBATH Pi3Hi THIIM OVAOBHU 1O-
KPHBIB Tij1a TBAPHH.

Obaaonanns i mamepiaau: cxemu it Tadnui, Maketn Oy10BH TBApHH.

4. Buanauenns Biky TBapHH
(na npuknadi 060cmyaKOBUY MONOCKIS i KicmKOBUX pub)

Mema: naBunTiCs BU3HAYATH BiK TBapHH 3a CTPYKTYPaMH, 1110 BifoOpa-
AKalOTh IXHE 3pocTaHHst (Ha NMPUKJIAILL ABOCTYJIKOBHX MOTIOCKIB i KiCTKOBHX
pub). '

Obaadnanna & mamepiaau: My JABOCTYJIKOBHX MOJIOCKIB, JyCKa
pub, miniiika, aymna.

5. CnocrepeskeHHs 3a OBELIHKOI0 TBAPHH (610 BUINAUAEMCS BULMENEM)
Mema: nij yac crocrepexkeHb 3a NeBHUM BH/IOM TBapHH HABYUTHCS BU-
3HAYaTH XapaktepHi /718 HbOro HOPMHU NMOBETIHKH, YCTAHOBHTH iX 3B'I30K

i3 NMOJPasHHKaMH CcepeloBH LA,

Obaadnanns i mamepiaau: xpeGeTHi TBAPUHU: AKBapiyMHi puOH, MiCh-
Ki nraxu (rosyou, ropobii Ta in. ).
: Hodamox 2

IIpakxmuuna poboma 1. Buaa.neuan NPHUKJAAIB IPHCTOCYBAHD /10 CIIOCO-
6y JKUTTA B KOMax
Mema: HaBUNTHCSI BUSIBJISITH IPUCTOCYBAHHS J10 IEBHOIO CHIOCOOY HKUT-

TS B 30BHIIIHIH Oy/10Bi Pi3HUX KOMaX.
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Jonarkn

Obaaduanun u mamepianu: KoJeKiii YienncTonornx, Tabanii i cxe-
MH, BU3HAYAIbHI KapTKH.

IIpaxmuuna poboma 2. BusisjieHus npuKkiajis IpUCTOCYBaHb
J10 CIIOCOOY JKUTTS B PI3HUX NTAXIB
Mema: naBunTHCA BUSBJIATH IPUCTOCYBAHHS /IO EBHOTO CIIOCOOY KUT-
TS B 30BHilIHII OYy/10Bi pisHMX NTaXiB.
Obaadnanus u mamepianu: 300paKeHHs Taxis, TabaANI i cXeMu.

Hpaxmuuna poboma 3. BusHaueHHs ocobauBocTell 30BHIMNbOI 6y10BH
XpeOCTHUX TBAPHH Y 3B A3KY 3 IXHIM NIPHCTOCYBAHHAM 10 PiSHHX YMOB
icHyBaHHs

Mema: nasuntics BusHavyaTy ocobJAMBOCTI 6)’,EIOBH X[JC()CTHHX TBapHH,

1110 BHHHUKAIOTD Y 3B'SI3KY 3 NPHCTOCYBAHHAM JI0 Pi3HUX YMOB iCHYBaHHS.

Oéaadnanuna i mamepianu: 306paxennst XpebeTHHUX TBapHH, 110
HACeJIATh OCHOBHI CepejioBMIa iCHYBaHHsA. Ypaxyiite, 10 YeTBepTe 3
OCHOBHMX CEPEOBHIL iCHYBaHHS — IHINI OPraHisMH — HE € XapaKTepHUM
1151 XpebeTHHX.

IIpaxmuuna po6oma 4. Iopisnsinus 6y/1I0BM KPOBOHOCHOI CHCTEMH

Xpeb6eTHHX TBApHH

Mema: nasuntica po3pisuaTH il jocaiukysatn ocobansocri OyaoBu
KPOBOHOCHOT CHCTCMHM B NPEACTABHHKIB Pi3HUX rpyn XpebeTHUX TBapPHH.

Obaadnanns i mamepianu: cxemu i Tabunii, Makern Oy/10BH KPOBO-
HOCHOT cHCTEMH XpeDeTHHX TBapHH, MYJIAKI.

Hpaxmuuna poboma 5. llopisusinns 6y10BH CKeleTiB
XpebeTHHX TBAPUH
Mema: napunrucs p03pi3llﬂ'l'l'l rpvin XpﬂﬁCTHHX TBAPHH 34 CKCJICTAMH
IXHIX IIpe/ICTaBHUKIB.
Obaaonanns i mamepianu: cxemu it Tabumil, MakeTn OY/10BH CKeJIETIB
XpebeTHHX TBapHH, MYJISIKI. -
ITpaxmuyuna poGoma 6. IopiBusiHHA GYA0BH rOJIOBHOIO MO3KY
XpeOeTHHX TBapHH
Mema: oTpuMaTi JIOCBIjl aHAII3Y €BOJIIONIHHOI0 YCKIaJIHeHHS TOJI0B-
HOTO MO3KY NPECTaBHUKIB PI3HUX IPYII XpeOETHIX TBAPHH.
Obaaonanna it mamepianu: cxemu it Tabanid, Makern Gy0BH rog0B-
HOTO MO3KY XpeOeTHMX TBapHH, MYJISKI.

Hpaxmuuna po6oma 7. Busnayenns Gpopm noseinku
(abo0 TumiB yrpynoBaHb) TBapuH (3a Bizeomarepiaiamu abo onucoMm)
Mema: napunTiCs BU3HAYaTH MOTHBAILIT, 1O 3YMOBIIOIOTH IMOBELIHKY
TBAPUH; HABYMTHUCS POIPISHATH THII IPYIl TBAPUH.
Ob6aadnanns u mamepiaau: sineodparmenti it obnajananns /i iX me-
PerJIsiay; KoJeKIlisa 300pakelb, 30KpeMa po3KajpoBOK.

=
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Mini-tipoekTn

Jooamok 3

Miuni-npoexm 1, TBapnHH-peKopCMeHH

Knonoei croea: naubinvuui ... , HQUMEHIWUUN ... , HAUGUMPUBAATWUL ...
HAUWEUOWU ... TOULO.

V koxHiil rpyni TBapuH € HaiOiAbII Ta HaliMeHwi npeacrasunku. Ha-
Be/iTh NPUKJIAAM. YCTAUOBITh NMPUYHHHM, O 0OMEKYIOTh 30i/bilIeHHs Ta
3MeHIIeHHs Po3Mipis TBapun pisnux rpyn. Homy HaitbinbuinmMm cyvyacuu-
MM HA3EMHHMI Ta BOHUMM TBAPUHAMK € XpedeTHi?

HailiusnuimuMu HazeMHUMH TBapHHaMy € reniap/ y Oiry Ta cancau y no-
aboti. [Ipoananiayiite MpUCTOCYBAHHS 0 TAKOI IBHJIKOCTI B Oy 0B IXHIX TLIL.

Hapeith npuKAan iHIIUX <«PeKOPAiB» TBapuH. 3BEpHiThL yBary Ha
ocobmBocti Oy10BK T X TRapuH. IligroTyiite npesenTailiio nMpoexTy.

Mini-npoexm 2. 5Ix yTBOPIOIOThCA KOPAJI0Bi OCTPOBH?

Kmouosi crosa: kopaioei pugu, bepezosuii pud, 6ap ‘epnuil puh, amoi.

CkJatiTh cXeMy YTBOPEHHS KOPaJoBUX OCTPOBiB. UM BCi KHIIKOBONO-
pOKHMHHI 3/aTHI Ha MOOYI0BY TakuX criopya? A uM Bei kopanu? Homy kopa-
J10Bi pudn HazuBalOThL 0aszncamu okeany? Iliaroryiire npesenTaiiio NpoexTy.

Mini-npoexm 3. Ik yTBOPIOIOTHCS NEPIHHHU?

Kaouosi ciosa: 0s60cmyaxosi MOIIOCKU, NEPAAMYMPOBUL WAD, CKOUKU.

Hamamoiite cxemy vreopenns nepiaunu. Hasimo tBapuna sijikiajiae
MepJAaMyTPOBHI 11ap HABKOJIO 9yKOPiAHOrO Tija (ninmuky To1o)? Ak Bu
BBasKa€eTe, NePJIM YTBOPIOIOTHCS JIMIIE B 1EPIOBHX CKOHOK? Uu B ycix aBo-
CTYJIKOBUX? A UM MOXKYTH BOHM YTBOPIOBATHCS B YEPEBOHOTMX MOJIIOCKIB?
Yowmy? [Tigroryiire npesenTaitiio npoexTy.

Mini-npoexm 4. Teapunu-0yAiBeIbHHKH

Kmouosi cnoea: mepmimuuku, Mypawnuxu, iopu 6opcyxis, zpebiai 6obpie.
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MEeHIII 3a BeIMYHHOIO, HiK ¥ cobaku? STk GyaoBa 3y6iB 1op’s3ana 3i crnoco-
OoM skuTTs i KuBacnnsA teapunn? [liaroryiiTe npesenTaitiio MpoexTy.
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Mini-npoexm 9. Ik TBapHHH BH3HAYAIOTh HANPSAM PyXy?

Knrouoesi crosa: maxcuc, opienmysanna meapum, Xominz.
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MipHocTsm? SKi B3aEMHHHM MOKYTh BUHUKATH Mi’K PI3HHMH TBapMHAMH B
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Hodamox 4

ABTOTPO®M (610 Zpeypk. autos — cam i trophe — skuB/ens) — opraHiamu,

AKI MOJKYTh CHHTE3yBaTH MOKUBHI (OpraHiyni) pedosuHu 3 Giibill IPOCTHX
(neopraniunmnx). Haitnommpeniir aprotpodu — 3ejeHi pocuiu, 1o BUKO-
PHCTOBYIOTH CHEPIiKO COHAUHOTO CBiTAA (Qus.: § 1,n.2; § 58, n. 3: puc. 62.14).

Aepo6ue aixanns (6id zpeypk. aer — 1OBiTPs Ta bios — KUTTA) — OTPU-
MaHHsl eHeprii 3 NOKUBITMX PEYOBUH MMPH X B3aeMoii 3 KucHem. Baactuse
OiBIIOCTI JKUBHX OpraHiamiB (dus. § 32, n. 2).

AabTpyiam (6id ¢op. altruisme, o moxoanTs 6id tamun. alter — ivumii) —
y Giosorii — noBeainka ocoOMIH, sSKa iijte Ha Koy i camiil, aze Ha Ko-
pucTb inmiit ocodbuni (due. § 54, n. 4).

AunaepoOuHe juxanus (6i0 zpeybk. an — 3alepevyeHHst, aer — NoBiTps Ta
bios — kuTTs1) — oTpUMaHHs OpraHizMaMu eHeprii 3 MOKUBHUX PEYOBUH 34
Bi/ICYTHOCTI KUCHIO (Jue. § 32, n.2).

Auatémis (8id zpeupk. anatome — pospizanusi) — 1. rayas Giosorii, 1o
BHBYac Oya0BY opraiamis; 2. 6yoBa opraniamis (dus. § 47, n. 4).

Apean (6id ramun. area — 110114, HPOCTIP) — TEPHTOPIsA, ¥ MeKax sKOI
nomupenuii BUa (dus. § 5, n. 1).

Aprépii (6id zpeupk. arteria — CyinHa) — KPOBOHOCHI CY/IHIH, 110 11epe-
HOCATb KPOB B/l CeplLis /10 IHIIHX opr anin (Ous. § 37, n.2).

Apxatunmii (6i0 zpeypk. archaikos — naBuiit) — Takmii, MO Mae 0O3HaKK
AABHMHM; apXaiuni BUAM — MOAIOHI /10 TaKuX, 10 iCHYBaJW B JaBHI yacH
(Ous. §4,n.2).

Acouiduis (6i0 aamun. associo — nocanyio) y Gioorii: ycTaHoBJICHHS
3B'SI3KY MiK TMEeBHMMH NOJPA3HMKAMM Ta HACJ/i/KaMH, OCHOBA YMOBHOIO
pedriekcy. AcoltiaTHBHI IIEHTPH B MO3KY 3a0€311euyIoTh CKAAAHY MOBELIHKY
(Ous. § 49, n.3). -

Baratoxaitiuni opram:mn — Oprafiami, TiJI0o AKUX CKJIQJAETHCH 3
HaraTboX KJITHH, 110 BIAPI3HAIOTHCS 3a Oya0BOIO Ta (pyHKILsSMU if 37aTHI
YTBOPIOBATH OPTraly Ta TKAHHHH (Ous. § 6,n. 1).

Biaki (nporeinn) — nailBakMBilIa rpyrna pevoBHH, 3 AKX 100y108a-
Hi KMBI OpPraHiaMi; BaKJIUBI IOKHBHI PeYoBHHM JUIsl reTepoTpodin (dus.
§4,n.4).

Bioreonenoda (6id zpetpk. bios — kuTTs1, ge — 3emiist Ta koinos — 3araib-
HUIt) — 1. HOPiBHSHO O/AHOPIAHA /LiJISTHKA 3eMHOT TOBEPXHi 3 TEBHUM THIIOM
POCTHHHOCTI Ta CKAA/0M KUBUX (6io1eH03) i HeARMBUX (reoleH03) KOMIIo-
HeHTiB, 00'€IHaHUX KOJ006IrOM PevyoBHH i MOTOKOM eHeprii; 2. oanopina
eKoCHCTeMA IIEBHOro MaciiTady, Mexi K0T MPOBOJATH 32 XapaKTepOM poc-
nuHHOCTI (Jus. § 61, n. 4).

e e

Bionoriunuii TaymMaunnii C0BHUK

Biosoriunmii KOHTPOIb — OOMCKCHHs THCEALHOCT] HEOAKAHIX BUAIB
(HanpMKIaj1, POCAHHOIHMX KOMax, L0 KUBIAATHCSA NMOCIiBaMH) 3a J10M0-
MOTOI0 IHIIMX )KHBUX OPraHisMiB (HaUpUK/IaL, XHKaKiB i napasutis) (dus.
§ 13, n 3).

Biocdépa (6id epeyprk. bios — xutTs it sphaira — m'sy, Kyist) — 060-
JIOHKA 3CeMJI, CKJIa/L SKOT, 4 TAKOXK IIPOLLECH, 11O B Hill Bi0yBaOTLCS, BU3HA-
YAIOTLCA JUAMBHICTIO JKUBUX opraniamis (due. § 58, n. 5).

BpyubkyBanns — croci6 6e3cTaTeBOro po3MHOKEHHS, 3a SIKOTO HOBA
ocobHIa PO3BMBACTLCS 3 BUPOCTY (GpyHbKH) Ha Tii MaTepuichbKoi ocotu-
1u (dus.: § 6, n. 3; puc. 6.8, 45.2).

BeretaTHBHEe PO3MHOMKEHHS — PO3MHOKCHHSI, 32 SIKOTO HOBa 0cO0H-
Ha PO3BUBAETHLCH 3 FPYIH KJIITHH MAaTEPHHCHKOTO OpPraHiamy, HarpHK/Ia/l,
nUEIXoM OpyHbKYBaHHS (dus. § 45, n. 1). Inoai BBaxaiors HopMoIo Hecta-
TEBOIO PO3MHOKEH HA.

Bénu (6i0 1amun. vena — cyJInHa) — CYAMHU, 110 TIEPEHOCSITh KPOB Bijl
PI3HHX YaCTHH Tija it TKaHUH 0 cepust (dus. § 37,n.2).

Buj — ocHOBHa OIMHUIL CHCTEMATHKH, eTarn eBo/oiii kutTsa. € cy-
KVITHICTIO 3/IaTHUX JI0 CXPEelLyBaHHSI OCOOMH, 1110 HACESIIOTh HeBHMIT apeal,
MalOTh HU3KY CHIJIBHUX 03HAK 1 NPAKTHYHO BIJIOKPeMJIEH BiJL iIHIITHX TaKHX
cykynuocreii(ous. § 5, n. 1-5).

Biisienns — CyKynmHIiCTh HPOIECIB BUBE/ICHHS 3 OPraHi3sMy HPOAYKTIB
0OMiny peuosmi («Biaxouis») (dus. § 2,n. 2; § 36,n. 1-3).

BuyTpimue cepeaoBHIille OPraHi3My — CEPELOBUILE BCEPEAMHI Tijia;
1epILl 3a BCe 1pejcTasiene piannamu (Kpos, JdimMba, TKaHuiHa pijinaa), 3a-
B/ITKH SIKHM HIZITPUMYETHCA CTAJICTh HOTO 03HAK, BAJKIUBHX /IS AKUTTE-
JuAnbHOCTI (Oue. § 3,n. 2).

TFaméra (8id ¢peupk. gamete — Apy’KHHaA, gametes — JOJIOBIK) — cTa-
TeBa KJiTHHA, MPU3HAYEHA IS 3ANTTA 3 TaMeTOl IIPOTHIEKHOI CTaTi 11pH
sangiinensi. ZKiHo4i raMeTy TBaApHH Ha3nBalOThCs sAHUCKJAITHHAMM, Y0J10-
Biui — cnepmarosoizamu (dus. § 45, n. 2).

Fanrnii (6id peupk. ganglion — BY30.1) — HEPBOBHI BY30.1, CKYITYCHHSI HE-
PBOBHX KIITHH, 110 11€PePOoOJISIIOTh OTPUMaHi HUMU CUIHaAM (Jus. § 43, n.4).

FemonimMa (id zpeupr. haima — xpos i 2amun. lympha — Bosora) —
TPAHCHOPTHA PiIMHA B YWICHUCTOHOIUX Ta iHIIUX TBAPHH 3 HE3aMKHEHOI0
TpaHCHOPTHOIO cucTeMoio (dus. § 37, n. 3).

TeoxpoHoIoriyna mKaxd (6id zpeupk. ge — semust, chronos — uac i logos —
CJI0BO) — IIKaJIa TeoA0riYHOro Yacy, 1o Bio0pakae moc/ijioBHicTh eTanis
PO3BHUTKY 3eMJi it eBosolii KUBUX opraHismis. lctopio 3ewri noainexo
Ha epH, a epH — Ha nepion (due.: § 62, n. 1 ma Popsay 2).

I'epmadppoant (6io zpeusx. Hermaphroditos — y gasuborpeibkiii Micdo-
aorii cun Fepmeca it Adpositn, 3'eananuit 6oramu 3 Himpoo Canmaxinoio
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CJI0BO) — IIKaJIa TeoA0riYHOro Yacy, 1o Bio0pakae moc/ijioBHicTh eTanis
PO3BHUTKY 3eMJi it eBosolii KUBUX opraHismis. lctopio 3ewri noainexo
Ha epH, a epH — Ha nepion (due.: § 62, n. 1 ma Popsay 2).

I'epmadppoant (6io zpeusx. Hermaphroditos — y gasuborpeibkiii Micdo-
aorii cun Fepmeca it Adpositn, 3'eananuit 6oramu 3 Himpoo Canmaxinoio
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B €IMHE I[ijle) — OpraHiaM, 10 Ma€ O/ HOYACHO OpraHu AK XKiHOYOI, Tak i
40J0BIYO0iI cTateBoi cuereM (Ous. § 45, n.4).

Tereporpodu (6id zpeypx. heteros — iHuumii i trophe — kuBaenusn) —
OpratiamH, 10 KHBIATHCS CKAAAHUMMI (OpraHivyHuMM) NOKHBHUMHE PEYO-
BuHaMK (Oue.: § 1,n.2; § 31,n.2; §33,n. 1; § 58, n. 3; puc. 62.14).

Tizapockéaer, riapasniunuii ckéner (sid epeypx. hydor — Bosa) — onopa
TizNa, IKY JIa€ OPOKHMHA, HAIIOBHEHA PIAMHOIO Nijt THCKOM (dus. § 39, n. 1).

Topmouu (8id ¢peupk. hormao — pyxaio, 36y/pkyi0) — 6i0J0T14HO aK-
THUBHI PEYOBHHH, 110 BUAIISIOTHCS BCEPEANHY OPraHisMy CHAOKPHUHHHMH
3aJ103aMK; BIVIMBAIOTb Ha iHITi Oprany i TKaHWHH, PEryJooTh PyHKuii op-
raniamy (Ous. § 43, n.2).

JIBoGiuna (Ginatepansua) cumérpis (gid ramun. bi — nvox, lateralis —

GOKOBHIL Ta Zpeypk. symmetria — AOMipHiCTb) — HponopuiinicTs y Oy/10Bi
TiJia, 3a K01 OJTHAKOBI opraHy abo YaCTHHU Tijia pO3TalloBaHi y JBOX A3ep-
KaJIbHO TTOIOHMX MTOTOBUHAX — 11paBiit Ta JdiBiit (Jue. § 32,n. 1,4).

Hdixanus — orpuMatins eHeprii 3 mokuBHuX pedosun. Ileit Tepmin
TAKOK BUKOPHUCTOBYIOTH JUISI IIO3HAYCHHSI Ia3000Mily, 3aB/IKH SIKOMY B
OpraHi3aM HaAXOAMTb KHUCCHD, HEOOXIIHMI s aepoOHOro JMXaHHs, i BH-
BOANTBCA BYIJICKUC I Ta3 (due. § 5, n. 2).

Jowminaut (6id aamun. dominantis — nanyiouuii) — ocobOHHa, 1110 3a-
iiMae BUCOKNIT piBeHDb y iepapxii, o/iH i3 BoskakiB rpynu (Oue. § 54, n. 3).

Esomouis (6id namun. evolutio — posropratiisi) — Mpoiec icTopuaHoi
aMinu BB i Beiei Giocdepu (dus. §2,n.2-5; § 62, n. 1-5).

Exondria (sid zpeupk. oikos — ocenst Ta logos — caoBo) — Hayka npo
B3aEMOBIIHOCHHU OpraHiaMiB i HajopraHiamenux cucrem (ronyJsiii,
VIPYNoBaHb, ekocuereM, Giocdepn) i3 cepenosuiienm (dus. memy 4).

Exocucréma, exooriuna cueréma (6id zpeypk. oikos — ocens tasystema —
o0'e€iHaHHA) — E€IHICTD JKUBUX OpraHiaMis (YrpyrnoBaHHs) Ta CepeloBHILA
IXHBOTO MelKanug (MicuenepeGyBanHs ), OB’ I3aHUX KOJI000irOM PevoBITH
i norokamu exeprii (dus. § 58, n. 2).

Excrpanossiis (gid ramun. extra — 30BHi Ta polire — npuiaKysaTn) —
[PUIYIIEHHS 11010 TIPOJOBKEHHS 1IeBHOTO 11POlecy 1103a TUMH MeKaMH,
y AKHX HOTO MOK/IMBO criocTepirat (due. § 49, n. 5).

Exronépma (8id zpeypk. ektos — 30BHi Ta derma — mkipa) — 30BHinHiii
3apoKOBHIA McToK (due.: § 8, n. 1; § 46, n. 1; puc. 46.1).

Em6pionanbuuit (3apoaxosuit) possuTok (6id zpeysk. embryon — zapo-
JIOK) — panHi nepiojin po3BUTKY 6araToKJAiTHHHOIO TBAPUHHOTO OPrafismy,
1110 BiAGyBaloThea B stitiieBux 06010HKax abo B Tiai Marepi (dus. § 46, n. 2).

Eunokpiuina cuctéma (6i0 zpeupx. endon — ycepeausi ta krino — Bijt-
JLJI0I0) — CHCTeMa 37103 BHYTPILIHBOI CeKpeLii, 1110 BUAIIAIOTD TOPMOHM B
KkpoB abo B iHNli BHYTPiliHi pigunu (dus. § 2,n.2; §43,n.2).

Biosoriyauil TayMauHui CI0BHUK

Ennocum6ios (eid zpeupk. endon — ycepeanni ta symbiosis — cywic-
HE KUTTS) — ICHYBaHHS OAHMX opraHiamis (engocumbionTiB) B iHIIOMY
(xassiini), AKe aae HoMy Kopuctb (due.: § 3, n. 4; puc. 3.4). Haupuknan,
¥ KOPaJIOBHX MOJINax )KUBYTh eHA0cuMOioTHuHi Bogopocri (due. § 7, n. 3),
a B crieniaTbHOMY Bi/UTisli nutyHka poratoi Xxyaoou — Oaktepii, 3a yuacrio
SIKHX TIepeTPaBaioeThest KopM (dus. § 33, n. 2).

Enroaépma (6id zpeypk. entos — yeepeanii ta derma — mikipa) — BHy-
TPIHIK 3apoAKOBHIL JIUCTOK (Ous.: § 8, n. 1; § 46, n. 1; puc. 46.1).

Eniréniii (6id ¢peupk. epi — naj i thele — cocox) — Tkanuna, 1o Brpu-
Ba€ Ti0 i BUCTHIAE HOro nopokuunu. CKIaiaeThes 3 0IHOTO Y1 KiTbKOX
mapis KJITHH (due. § 3, n. 2).

Epa (6id 1amun. acra — BUXiZHe UNCA0) — OJAMH i3 HAlIGIABIINX BiAPi3-
KiB 4acy B reoJioriuniii icropii 3emJi, nesuuii eran i poasurky. Epu nogai-
JAIOTHCA Ha nepioan (due. § 62, n. 1).

EyxapioTu (8id zpeypk. eu — noBHicTIO if karyon — s11po) — opraniamu,
KJITHHM SKUX MiCcTATH chopmoBani sapa. BUHMKIIM 3 IPOKAPIOTIB 1IJIAXOM
enocumbiosy (Oue.: § 3, n. 4; puc. 3.4).

Exoaoxéuis (sid epeuvk. echo — Biarosocok ta aamun. locatio — pos-
Millenna) — ¢nocié opieHTyBaHHA NIJIAXOM CHPUIHATTS BiAONTOI 0TOUYI0-
YHMH TIpeMeTaMi JIVHU BiJl TeBHNX 3BYKiB. BracTuBuii kaskanaM, 3ydarum
KkuTtam Ta in. (dus. § 30, n. 5).

FKuTTEBHIT LMK — CYKYIHICTD VCIiX CTajliit PO3BUTKY OpraHiaMy /10 J10-
CSICHCHHSI HUM 3pisocti i naldyrrs 3gaTHocTi faBatu notoMcTBo. Moxe
Gyt npoctum (psiMinii pozsuTok) abo ckaagnuM, i3 neperBopeHtsM abo
yepryBaHHAM IOKOJIHD (Jus. § 7, n. 1).

3aK4a3HMK — OXOPOHHA IPUPOJHA TEPUTOPIs, yTBOPEHa JUIS OXOPOHH
OKpeMuX BWIiB ab0 iHIIMX NPHPOAHUX KOMIIOHEHTIB: BOA, IPYHTIB, JiciB
tomto. JdiaapHicTs A0AMHEM TYT 00MeKeHa, ajie 1osHicTio ne 3aboponena
(dus. § 61, n.2).

341031 — opranu, 110 BUPOOISIOTH i BUALISIOTH Clellia/IbHi peuoBUHY,
abo craresi kiitunu (craresi 3as03u). Po3pisHsaorTs 3a1031 30BHILIHBOT
(mKipni, cannni, MOJIOYHI i iH.) Ta BHYTPIIIHBOI (€HAOKPHHHI) cekpeltil
(Jue. § 2,n.2).

3anniaHeHHst — UMUTTH YoaoBivoi (criepmMaTos3oin) Ta winowoi (siiie-
KJITHHA) raMeT 3 YTBOPEHHSIM 3UI0OTH, KA /Ia€ 1104aTOK HOBOMY OpraHiaMy
(Ous. § 6,n.3; §45,n.3).

3anoBi/IHUK — OXOPOITHA NMPUPO/IHA TEPUTOPiA, YTBOPEHA /Ui BUBYEH-
HS [IPUPOHUX TIPOILECiB. Y TPUPOAHMX 3aMTOBIAHUKAX JIIO/IMHA He BTpyva-
€THhCA B 11i MPOIIECH, I03BOJIEHA TIbKH HAyKOBa AisiibHiCTb, ¥ Giocdepuunx
3aI0BI/IHMKAX BUBHAIOTHCA 3MiHNM €KOCHCTEM TTi/1 YILIMBOM JTIOJAMHHU. 3MiHK
Ha ALBIHKAX, Jie JIO3B0JIeH] JIedaKi BWIH TOCToIapcbKol IAMBHOCTI, MOPiB-
HIOIOTHCSI 3 3MiHAMM Ha 3a10BiAHMX Aiisinkax (dus. § 61,n. 2).
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3apoAKOBi JUCTKH — Lapy Tijla 3apojika GaraToKJIITHHHIX TBapHH,
3 SIKUX PO3BUBAIOTLCA Piati oprany it TKanuHu, ¥ 6iabmocTi THITIB TBAPUH
iX Tpu: 30BHINIHIN (eKTO/EpMa), BHYTPilHIi (eHTOACPMA) Ta cepeniit (me-
sonepma) (dus.: § 8, n. 1; § 46, n. 1; puc. 46.1).

3apoakoBi 000J0HKH — 3anmoBHeHi PiAMHOIO 0DOJIOHKH 3apOJKiB v
neakux GesxpebeTHnx i BHIMX XpebeTHnx (penTuiiid, nraxis i 3Bipis).
Biapisugiorses Big stiiieBnx 000J0HOK THM, IO BHHUKAIOTH ViKe Ti] Yac
3apPOAKOBOIO pO3BHTKY (due.: § 23, n. 1; puc. 23.1, 28.8).

3urora (6id epeupk. zvgotos — 3'¢ananuil) — KJAiTHHA, YTBOPEIIA IIPH 3a-
M1 (HenHi BHACIIOK 3JIUTTS raMeT pi3Hoi ctati (dus. § 45, n. 1; § 46, n. 1).

3oousoris (6id epeypk. zoon — TBapuHa Ta logos — €J0BO) — HaYKa, 1110.

BMBYAE TBAPHH, IXHIO PIBHOMAHITHICTD, CTIOCIO KT, OYA0BY, KUTTEAI A b-
HieTs ron (Ous. § 1n. 1,4, 5).

Iepapxis (6i0 zpeupk. hieros — cssimenunii Ta arche — Baaza) — mii-
MOPSIAKYBaNisl B rpynax TBapHH Bi/l IOMIHAHTIB /10 NiIKOPeHHX 0coOHH
(Oue. § 54, n. 3); NOPSZIOK CUCTEMATHUHIX TPYIL Y cucTeMaTniti (oua.: § 5,
n. 2; puc. 5.2, 5.3); nignopsiKyBatis pisHis OyZ0BH JKHBUX cHCTeM (dus.
§3.n1).

IMnpuinTaHT (6id aner. imprint — anmarti BiIOUTOK) — 3AaTHICTH IH-
THHYAT Y EBHUIH, IOCHTH KOPOTKHIT IIePio/L, Ha Bee AKUTTS 3a1aM sSITOBYBaTH
BaXKJIMBI /U1l HUX cTUMY/IN (dus.: § 49, n. 2; puc. 49.4).

IneTHHKT (810 Jamun. instinctus — CHNOHYKaHHA) — CHAJKOBO 3YMOB-
JIEHA NOCJIOBHICTD /i, 3/1iHCHIOBAHNX 32 NeBHUX YMOB. InctnnkrusHi i
3a1yCKalOThCsl V Bi/INOBi/Ib HA NEBHI MOAPA3ZHUKM Ta € XapaKTepHuMH /14
[PeACTABHUKIB IeBHUX BUAIB (due. § 49, n. 3; § 50, n. 1).

Kaniasipu (6id aamun. capillaris — Bosocsinnit) — naiiapibnini kposo-
HOCHI CYIMHH, 110 IPOHU3YIOTh OPraiu i TKaHMHKU TBAPHH i3 3aMKHEHOIO
KPOBOHOCHOIO cucTemoio. BibmricTs Kanizspie npoBoasaTh KpoB 3 aprepiii
v Benn (Jus. § 37, n. 2).

Kaacudikduin (6id ramun. classis — nopsiiok i facere — pobutin) — pos-
IMO/1i71 BUJIIB 32 i€papXiuHUMK CHCTeMAaTHYHHMU rpyliamMu (due. § 5, n. 2).

Kaitiina — ocuoBHa oguiuig 6y0BH BCIX KUBUX OPraHizMis, Hailrpo-
crila JKuBa cucTema ((}!’46. 93 m3)

KoJioHidIbHi OPraHiaMu — OpPraHisMmu, y SKUX 0COOMHN, 1110 BUHHKIIH
[Py HECTATEBOMY PO3MHOKEHHI, 3aMUINAIOThCA 3'¢/IHAaHHMU 3 MaTCPHH-
CbKHM OPraHi3aMoM, YTBOPIOIOYN KOJIOHIIO (dus. § 6 n. 1, § 7, n. 2).

Ko1006ir pe4oBiH — CyKYIHICTD HPOLECIB NEPETBOPEHHS OJIHUX PeYo-
BUH Ha iHIIi; epeMillleH s peqoBHH, 110 BiAOYBacThesA B eKOocHCTEMaX (due.
§58,n.2).

Komencaniam (¢id ¢op. commensal — cniBrpanesnnk) — B3a€MO3B SI3K1
ocobun abo nmomyssiiil 1BOX pisHUX BUJIB, 3a SIKMX 0/iHA CTOPOHA (KOMEH-
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caur) olepIKy€ nesHy BUrojy (isy, CXOBAHKY, 3aXUCT, MepeMillientis), a A
iHmoi (xasstina) ui ssaemunm Oaiinyxi (due. § 60, n. 1, 4).

Konkypénuis (6id aamui. concurrentia — smaratisi, CynepHuirso) —
HeCHPHATANBI U1t 000X CTOPIH B3aEMHHH MiXK 0COOMHAMU OJLHOTO BUJLY,
a Takosk ocobunamu abo nonyJAniavMu pisunx suais. Konkypetuisn mosxke
CHPUYNHATHCA CTIIJILHUM BHKOPHCTAHIAM AKHUXOChH pecypciB (Tki, TepUTO-
pii TO110) 260 HpsAMIMH 3iTKHEHHAME ocobun (due. § 60,n. 1,3).

Koncyménta (6i0 1amui. consumo — CHoxusaio) — rereporpodii opra-
HI3MH, 1110 CIOKHBAIOTD TPOLYLEHTIB Ta iHINX KOHCYMeHTIB (dus. § 58, n. 3).

Koonepanis (nporokoonepais) (6id zpeypk. protos — nepiimii Ta aa-
mun. cooperatio — cniBpoOITHHIITBO) — B3aEMOBHIIHI BIAHOCHHM MiZK TO-
nyasuismMu (OpraHisMaMu, BIIAMK) B YTPYIIOBAHHSAX, 32 IKHX OPraHisMu Ta
HONYAALIT MOKYTH iICHYBAaTH AK CIIJIBHO, TAK | OKPEMO (Ous. § 60,n.1,4).

KpoB — pi/ika ClI0/1y4Ha TKaHHHa, 1110 ePEHOCHTH Pi3Hi peuOBUHH BCe-
peauui tiza (Qus. § 37,n.2, 3).

KpoBod6ir — pyX KpoBi CHCTEMOIO KPOBOHOCHHX CY/IMH YH NIOPOKHIH
(Ous. §2,n.2; §38,n. 1-5).

Kyabtypa (8id aamun. culture) B Giostorii: CyKynHICTb 03HAK Y NeBHii
HONYJISAIL, 110 MepeAaloThes Bijl 0coOMIN 10 0OCOONIHN 3aB/ISKH HAYUIHHIO
(due. § 49,n.4,5; § 50,n.4).

KysapTypHe cnaJKyBaHHs — l1epe/iaua [0BeliHKOBUX O3HaK 3aB/ISIKH Ha-
VYiHHIO, TOBTOPEHHIO O/iHIEI0 ocobnHoIo Ail inmoi (dua. § 49,n.4, 5).

JIaHIUOT KUBACHHS — TOCILI0BHICTD nony il (abo okpeMux opramis-
MiB) B €KOCHCTEMI, MTOB'SI3AHNX B3ACMO3B SIBKAMH «1Ka — CHIOKNBAY>, HATIPH-
K121 KOHIOIIMHA — BiBIL — BOBKH — Oa0xu (Ous.: § 58, n. 1; puc. 58.3).

JIuusinas — 3MiHa 30BHILIHIX NMOKPHUBIB (HANPUK/IQL, KYTHKYJIH YU
nip's) y Tapun (dus.: § 10, n. 1; puc. 10.3, 53.6).

JInuknka — nocreMOpionanbHa ¢Tajlisi PO3BUTKY TBAPUHH, sIKA BLIPI3-
HSETBCS BijL 10pocioi ocobutn. XapakTepHa /Uisi PO3BUTKY 3 MEPETBOPEH-
usaM (ue.: § 46, n. 1, 5; puc. 46.2).

Me3soaépma (8id zpeuvk. mesos — cepeniii i derma — mkipa) — npo-
MiKHUIE 3apOAKOBHIT THCTOK (du6.: § 8, n. 1; § 46, n. 1; puc. 46.1).

Mirpéuis (6id. 1amun. migratio — 1epeceseHHs) — 3aKOHOMIpHi epe-
MillleHHsT TBapHH MiZ Pi3HUMK JIJISTHKaMK 3eMHOI HOBEPXHi abo piznumu
cepeioBHuIaMu icHyBans (dus. § 53,n.3,5).

MicuenepeOyBanus — HeKHBe CepeloBUIIle, V SIKOMY ICHYE HCBHE
yrpynosaHtsi; abioTHYHa (HeKNBa) YaCTHHA EKOCHCTEMI (Jue.: § 58, n. 2;
puc. 58.4).

Morusanis (6id. aamun. Motivus — CHOHYKaHHs1) — CTaH HEPBOBOI
CHCTEMH, 110 CIIOHYKAE TBAPHHY 3a10BOJILHATH TIEBHY 10Tpedy (Jus. § 50,
n.2,4).
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Myryajlfam (8i0 aamun. mutuus — B3a€MHHUIT) — HEPO3PHBHE B3a€MO-
Burije cnisichypannsg (cium6i03) ocobun abo nonyasiii pisHux BHAIB B
yrpynosanusx (ous. §60,n. 1,4).

Hauionasipuuii IPHPOAHHI HApK — OXOpPOHHA HPHPOLHA TCPHTOPIs,
VTBOPEHA /LIS CHIJIKYBaHHS JIOAMHM 3 NPUPoAoIo. Tepuropis HallioHab-
HOTO IAPKY 3a3BHYali NOAIISETHCS HA KiJIbKA 30H. ¥ 3al10Bi/IHY 30HY TYPUC-
TH He JOMYCKAIOTLCH, TYT JIOJHHA HE BINIMBAE HA XijJ TPHPOJAHNX IPOLECIB.
BiasijyyBatns TyprcTaMH iHIINX 30H JIO3BOJAETHCA, ajie 0OMEKEHO 3 Me-
TOI0 30€peKeHHsI TPUPOJAHNX eKocucTeM (dus. § 61, n. 2).

Heiipou (6id ¢peypk. neuron — HEPB) — HEPBOBA KA THHA, OCHOBHA OH-

HHILLA HEI’)BOBOT cuctemu. OcHoBHA 0cOBIMBICTD — HAABHICTD BiﬂpOCTKiB.-

3aB/IAKH SKHM HEIPOHU NPHIMAIOTH | MepelaloTh HEPBOBI IMITYIbCH (Jus.:
§43,n.3; puc. 3.1).

Henpsamiit pO3BUTOK — PO3BUTOK i3 nieperBopenisiv (due. § 46, n. 2).

HepBoOBa cucTémMa — CHCTEMaA OpraHiB, 10 CKIAJAI0THCH 3 HEePBOBOi
TKAHUHM. YIPABJISE KNUTTEASILHICTIO OPraHi3My B HOro B3aeMo/lii i3 308-
Hinmim cepegosumeM (Jue. § 2,n. 2; §43,n. 1,3,4; §44,n. 1,2).

Hecrarése po3MHOMKeHHS — PO3MHOKEHHS, 34 SIKOTO HOBa 0COOMHA
PO3BUBACTHCSA 3 KIAITHITN, 1[0 HE € TaMeTol0 ab0 3HTOTOI0, HAMPHK/IA, LA
XOM MO OAHOKAITHHHNX opraHiamis (dus. § 45, n. 1).

O6min peuosiin (Merabomiam) (6id zpeypk. metabole — 3mina) — cy-
KYIHICTH XIMiYHMX [epeTBopelb B opranizmax, 1o 3ade3nedyioTh IXHIO
AUTTENIsIABHICTD (Jus. §2,n.2; § 31, n. 1-5).

Ourorenés (6id zpeypk. ONLOS — ECTBO i genesis — NOXO/UKeHHs ) — in-
JMBIYaIbHUI PO3BUTOK OCOOMHM, CYKYIIHICTD IXHIX 1IEpeTBOpeHb BijL 3a-
POJUKEHHS 10 KiHI JKUTTS (due. § 46, n. 2).

OnopHo-pyxoBa cHCTéMa — CHCTeMa OPraHiB, HIO Jac TL1y OHOpY Ta
3abesnedye Horo pyxu. ¥ GarathoX OpraHisamMiB CKJIaa€Thes 31 ckesera ii
M'ssin (dus.: § 2,n. 2; §§ 39, 40).

Opranu (8id zpeypk. organon — 3HapAULA, IHCTPYMEHT) — YacTHHA Op-
raniamy, 1110 Mae resny Oy/10BY i1 Miciiepo3ranyBaiHis Ta BUKOHYE MeBHi
$yukuii (dus. § 2, n. 1).

Opranémm (6id. aamun. organella — opran + 3amenmys. cydike ella) —
MOCTIMHI CTPYKTYPH KJIITHHHM, 110 BHKOHYIOTH Ppisnomaniti ¢yHkiii.

Bimnosigni opranam OaratoxkaiTuHHOro oprasismy (dus.. § 3, n. 1, 4;

puc.3.3,3.4).

Oprauiam (8id 1amun. organizo — BAAIITOBYIO) — GIOIOTIYHA CHCTEMA
OKpeMoi KUBoi icrotn (dus. § 2, n. 1).

Ocraréunmii Xaasiin — TBapHHA, Y AKiil PO3MHOKYVETBCSA CTATEBHM LIS~
XOM cTateBo3pianii napasur (dus. § 9, n. 1, 5).
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Oxopdna npupOaH — AiSUILHICTD JIOAMHY, CIPSMOBaHA Ha 30epesKer-
HS1 PI3HOMAHITHOCTI AKUTTS HA 3eMJli Ta BIAHOBJIEHHA IPHPOHHX PecypCiB
(Ous. § 61,n.1-3).

Oxopouna npupo/Ha TEPUTOPisi — TEPHTOPIs, Ha sIKii s 30epeKeH-
Hsl EKOCHCTEM, Ha/3BUYAHHNX TPUPOAHNX 00'€KTiB ab0 BU/IIB KUBHX Opra-
Hi3MiB oOMeskeno i 3aboponeno sei abo AesAKi BUAKM JI0ACHKOT IisIbHOCTI
(Jus. § 61, n.2).

ITam’ aTka NnpUpOAH — OXOPOHHA IPUPOHA TEPUTOPIs, YTBOPEHA VIS 0XO-
POHM OKPeMHX HA/I3BHYAHHUX NPHPOIHKMX 06 €KTIB: KOJOHIT TBaphH, BIKOBOrO
Jlepesa, BOAOCHAy, BUKOIHUX PENITOK JIaBHiX opraHiamis Touo. /lisasnicTs
JIOJIMHN TYT OOMeskeHa, ajie NoBHicTIO He 3abopoHeHa (dus. § 61, n. 2).

Iapasuriam (sid zpeupi. para — 6iast Ta sitos — xi6; parasitos — naxuio-
HIK) — B3aEMOBLIHOCHHHW OPTaHi3MiB pisHUX BHAIB, 3a SIKMX OIUH (I1apa3uT)
BUKOPHCTOBYE iHIIOTO (Xa3siiHa) AK cepejloBMIle iCHYBaHHS Ta JUKEPeIo
AKHBJICHHSA, 3aBAAI0YHM HOMY MM HeBHOT mKoan (dus. § 9, n. 1; § 60, n. 1).

Ilepersopenusi (Metamopd03) (sid zpeupk. metamorphosis — nepe-
TBOPCHHS) — nepedy1oBa OpraiisMy, YHaCIiIOK SKOTO JUYUHKA TTIePeTBO-
PIOETLCA Ha JAOPOCAY TBapuuy. ¥ KoMax BHPI3HJKOTL HENOBHE Ta MOBHE
NePETBOPEHHS (Ous.: § 14,n. 1; § 46, n. 1; puc. 14.2, 14.3, 46.3).

Iepiox (reosorivnnii) — yactina icropii 3emai, Biapisok i po3BuTKY.
[lepioaun of’ennyiorsest B epu (Jus. § 62, n. 1).

IixBia — CyKYIHICTD NONY/IAIII MEBHOTO BHJLY, 1110 HACEAAIOTH [EBHY
YacTHHY BHIOBOTO apeaJiy Ta 3a JICIKUMH O3HAKAMH BiJIPI3HSIIOTBCS Bijl iH-
IIMX TONMYAsiLiii Toro K Buay (dus. § 2, n. 2).

TL1auKTOH (6i0 ¢peupk. planktos — Gaykaoumit) — cyKynHicTh Opramis-
MiB, AKi HAceaqa0Th TOBILY BOJM T4 [IACMBHO HEPEHOCITHCS Teuie (dus.
§11,n3§58n 1)

[rauénra (sid aamun. placenta — nupir) — opras, mo sadesneuye
3B’A30K MIZK 3aPO/IKOM Ta OPraHi3aMoM MaTepi 11ijt 4ac BHY TPillIHbOYTPOOHO-
o PO3BUTKY. XapaKTepHa /Isl AesIKUX aKy.1, amQibiit i pernrtuaiii, a Takox

. s ﬁi.:'[hlllf)(,"l'i ccaBilin (dus.: § 28, n. 2; § 46, n. 3; puc. 28.8, 46.3).

IloBeainka — Ail opra”ismy, no CnpaMoBani Ha 30BHILIHE CEPEIOBUILC
Ta € BILNOBIULIO Ha 3oBHitumi abo BHYTpiluHi nojpasuuky (due.: § 47, n. 5;
memy 3).

IMoapasimBicTs — 3/aTHICTL OPraHi3My pearyBaTi Ha Ai0 YHHHIKIB HaBKO-
JIHIIHBOTO ab0 BHYTPIIHBOTO cepeoBuiia (noApasinkis) (dus. § 42, n. 1).

IoapasHuK — XapakTepHHil CUIHA, 110 CIPHITMACTBLCA OpranaMu yyT-
TS I MOKEe BUKANKATH BiINOBIINY HOBeAINKY (Jus. § 47, n. 5).

Monyasiuis (eid aamun. populus — Hapox) — CyKVIIHICTH 0COOMH OLHO-
O BMAY, 110 HACEJSIOTh HEBHY TEPHTOPIIO i i307b0BaHi Bijl iIHINMMX TaKMX
cykynnocreii (Ous. § 57, n. 1-3).
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Iloposkuiina TiZa — 3anoBHEN i PIZIMHOIO TTPOCTIP MiK CTIHKOIO Tijia Ta
BHYTPilLIHIMI OprasamMy B 0araTOKTITHHHHX TBAPHH.

IMocrembpionanbuuii pO3BUTOK (6i0 aamun. POSL — HICAS Ta ZPEUDK.
embryon — 3apoj1oK) — HEPioA PO3BMTKY TBAPUH Micjs BUXOAY 3 siitus abo
BI/I HAPOJUKCHHSL 10 CTATEBOT 3pinocTi (Ous. § 46, n. 1).

Moxiui — OpraHu, 10 PO3BUBAIOTHCH 3 AKMXOCh iHmuX. Hanpukmaz,
JIycKa, Tip'st Ta BOAOCCS € MOXIIHUME IIKIpH (dus. § 32, n. 3).

Hpup6aunit 7106ip — Gizbin BHCOKA BIpOriAHICTL YCHINIHOTO PO3MHO-
skenns (I BHJKMBAHHSI) OPraHiamiB, O3HaKH AKHX Kpalle BiANOBI/IAIOTH
iXHBOMY C110cO0Y KUTTS Ta cepeopuiLy. [os0BHA IPHYHHA IPUCTOCY BaJIb-
Hoi esomontii (due. § 52, n. 1).

IpucrocyBanns (aaanTaiisi) — BiMOBIAHICTD MiA 11EBHOIO 03HAKOIO 0P~

raniamy (1110 Moe cTocyBaTHesi OyA0BH, (PYHKIHOHYBAHHS ab0 HOBEIHKH )
Ta NeBHUM CTIOCOOOM AKHTTH B iesHomy cepenosuiti (dus. §4,n.1; § 59, n.2).

Ipoayuéntn (sid. ramun. producens — Takuil, 1o BUpoHAAC) — aBTO-
Tpoiii OpPraHiaMH, MO CTBOPIOIOTL OPrafivyni PeyoBMHH 3 HEOPraHivHuX
(dus. § 58, n. 3).

Hpoxapioru (8id zpeypk. pro — pauime ta karion — siipo) — opranismu,
KAITHHH SIKNX He MaloTh sipa (dus. puc. 3.4).

Ipomenéna (panidnbua) cumerpia (6id aamun. radius — npominb Ta
Zpeuvk. symmetria — A0MipHiCTb) — nponopiiiinicTs y 6y108i Tina, 3a sKoi
0/(HAKOBi Oprany abo YaCTUHH TijIa PO3TALIOBAHI K IPOMEH, MO BIAXOAATH
BiJL itoro uenrpy (due. § 32,n.1,4).

Tpomiskuuiii xaastin — TBapuHa, y AKiii Tapa3nT KUBE HA CTAIT JIMYHH-
KH Ta HE PO3MHOKYETHCS! CTaTeBUM 1LAXOM (due. § 9,n. 1,5, 7).

[pocyuyTuii (eBOMOWIiHO MPOCYHYTHIT) — TaKuil, AKNIT Mae 03HAKMH,
10 BUHUKJIM T1i7 Yac eBoMoLii BIIHOCHO He/laBHO (dus. § 4, n. 2).

Ipamuii pO3BUTOK — POIBUTOK O3 CTajil JNUMHKHN i 1epeTBOPEeHHS
(Ous. § 46, n. 2).

PeaktiBHMii pyxX (8id 1amui. re — NPOTH i actio — i) — nepeMilies-
HS 3aBAAKH BHKHJIAHHIO PLAMHM 4M razy B OiK, MPOTHIEKHNIT HApAMY

pyxy. Baactusuii Mmeaysam, rojoBOHOrMM MOJIOCKaM Ta i, (Que.: § 16, n. 1;

puc.40.1).
Perenepauis (8id ramun. regeneratio — BiJIHOBJEHHs) — BiJIHOBJICHHS

OPraHi3aMOM yTpaueHnx YH MOMKOKeHHX opranis abo Tkannn (dus. § 6,n. 2;

§46,n.2).

Perynsiuis (¢id ramun. regula — Hopma) — MiATPUMARHA YOTOCH Y T10-
TpiGHOMY cTaui, ynpasiainna (dus. § 43, n. 1).

Peayuénru (6id aamun. reducens — Toii, 10 MOBePTa€) — OPraHisMu,
110 SKHBAATBCS MEPTBOIO OPraHiYHOK PEUOBHHOIO Ta PYHHYIOTDH ii (dus.
§ 58, n.3).
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Pecypen (6id aamun. resurgere — MOHOBIIOBATHCA ) — €KOJIOTIHHI YHH-
HUKH, 1IO CTIOZKMBAIOTHCST OPraHi3aMaMH Ta MOXKYTb [P IIbOMY BHYEpITyBa-
Hest (Ous. § 59, n. 1).

Pedaékc (gid ramun. reflexus — BigGurrs) — peakilis opraiiamy Ha cTH-
MYJ1, 3AIICHIOBAHA 3a y4acTio HepBOBOI cucTemu. Pospisnsiors peduiekcn
Ge3yMOBHI (1IPHPOJUKEHI) it yMOBHI (HaOyTi, 110 PO3BUBAIOTBLCS BHAC/IIOK
tHapuathsi). /Lo GesymoBHuX Hastexatb npocti pedaexen (i, mo 3abesne-
UVIOTHCS PehIICKTOPHOIO 1y 1010 (dus. puc. 43.2, 49.1, 49.2) ta iHCTHHKTH.

Peuéntop (6id aamun. recipere — orpumyBatn) — KaitTuna (abo vac-
THHA KJITHHI), IO cnpHiiMae nesnnii noxpasunk. Pobora oprauis yyTrs,
3acHOBaHa Ha Jiii perentopis (due. § 42, n. 1).

Poamuoskenns (penpoaykuis) (6id aamuwi. re — nosropuo i produce —
BUPOOJIAI0) — BiATBOPEHHs NoibHmux /1o cebe opraniaMis, sike 3abesneuye
Ge3nepepBHICTD i CHIAAKOEMHICTD KNUTTA (dus.: § 2, n. 2; puc. 2.9; §§ 45, 51).

Canporpodu (8id zpeupi. sapros — ruuiHii i trophe — ixka, KuBjiennsa) —
OPraHisaMiL, 10 KHBIATLCS PELITKAMU JKMBHX Opratizmie abo npojykramu
IXHBOI KHUTTEAsABHOCT] (Jus. § 33, n. 1).

Cermentauis (8id aamun. segmentum — BiAPi30K) — PO3WICHYBaHHSI
TiJla IeAKUX TBAPHH Ha MOCITIIOBHO PO3TAMoBaHi nojaibHi 0/iHa 10 0IHOT
pinsinkn (due. § 8, n.4; § 10, n. 1).

Cumb6i63 (8id zpeypk. symbiosis — CIiBRUTTA) — B3a€MOBUTIIHI BiiHO-
CHHHM MizK ocoOnHaMm abo nonyJasiisMu pisHux BHiB. Jue. TaKOXK NOHATTS
«KOONEpalis», «MyTyanizm», «cH1ocuMoios» (due. § 60, n. 1,4).

Cucréma (6id zpeupk. systema — ob’eHants) — 11iJie, M0 CKAAIAETHCS
31 B3aEMONOB A3aHUX YacTHH (due. § 2, n. 3).

Cucréma opraHiB — CYKYITHICTb OPrasiB, sIKi clliIbHO 3a6€311eYVIOTh Bi-

KOHaHHs NeBHHX disionoriunnx pyukuiit oprauismy (due. § 2,n. 1,2).

CucreMaTuka (sid zpeypk. systematicos — yropsiIKOBaHHii) — po3Ji

Giostorii, sikuit onucye pisnomanithictb KuBUX opramiamis. Pospobmioe

Kaacu(ikallio 3aBAsiKM TOMY, HI0 TPYIYE BHAM B CHCTEMaTH4YHi rpynu
(TakcoHM) piznoro piBus (due. § 5, n. 1-4).

CucremaTiyuna rpyna (TakcOH) — rpyrna, o noeanye noaibni opranis-
mu. OcHoBHi piBHI TAKCOHIB Y 300J10T11: BUIW, POJIA, POJMHN, PA/H, KJIacH,
THiK (due. puc. 5.3).

Ckenér (sid zpeupk. skeletos — BUCOXJIMIH) — CYKYIHICTD TBEPAMX Yvac-

THH OPraHiaMy, 110 CJAYTYIOTh A5 onopu abo 3axucty (due. § 2, n. 2; § 30,

nt;§39,n 1-3).

CraréBe po3MHOKEeHHsI — Pi3Hi (hOPMH PO3MHOKEHHS, 3a SAKHUX Opra-
HI3M PO3BMBAETLCA 3 FaMeT (51K NPaBUJIO, 3JNTUX Y 3urory) (dus. § 6, n. 3;
§45,n. 1-4).
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Crarésuii mumopdiam (8id zpewpr. di — asivi Ta morphe — dbopma) —
piski BiZIMIHHOCTI MiK O3HaKaM¥ YOJOBIUNX i KiHOUNX 0COOUH Y PO3JLiJIh-
HocTaTeBUX BUAIB (Que.: § 45, n. 4; puc. 12.2).

Crimya (gid aamun. stimulus — najka, KO0 NOraHsi I TBapHH) — 10-
JPA3HMK, 110 3allyCKae NeBHy peakiio (dus. § 50,n. 1,4).

Crparéris (6id zpeupk. strategia — MUCTCITBO BEACHHA BiliHM) — Bijl-
OuTTs y (hyHKIIsX | UiAX Opra’iaMy BiJHOCHOT BAKJIMBOCTI PI3HUX Pe3yJib-
TaTiB HOTO JKUTTEMISABHOCTI (dus. § 52, n. 2).

TBapHHu — 1LAPCTBO KUBUX opradizmis. 1le GararokaituHHi eykapiory,
reTepoTpodu, SIKi He MAlOTh UiJABHUX KAITHHHUX CTIHOK 1 JKHBJISITLCS OKpe-

MHMH HacTKaMu 1ki. biabuicrs TBaAPHUH [J_\-'X.'Ildlii. ICH“{!(JTI: TAKOXK TBAPHUHO=

noAiOHI OXHOKIITHHHI OpraiiaMu — Haiinpocrini (due. § 1, n. 2).

Tennokposni (romoiioTépmui) TBapnu (6id zpeyvi. homoios — mocTiii-
Huit i therme — tenso) — TBapunH, 1O MAIOTH NOCTIITHO BUCOKY TeMIepa-
TYPY TiJa, AKa MaJIO 3a€KUTh BiJL TeMneparypu jloskiaiad. Lle symosaeno
IXHBOIO PO3BUHEHOIO 3/1aTHICTIO JIO peryasilii Temneparypu (dus. § 26, n. 3;
§28,n.1,3; § 31,n.4).

Tkanina — cucrema KiiTHH, HOAIOHMX 3a MOXO/UKCHHsIM, OYA0BOIO
Ta YHKIISAMH, @ TAKOK YTBOPEHUX HUMHM MUKKJITHHHUX CTPYKTYDP (due.
§3,n2).

TpéaBieHHsT — POIUICIVICHHS TA [ICPEBEACHHS ¥ BHYTPILIHE CCPEIOBU-
e MOXKUBHUX peyoBHH. Moxke OyTH BHYTPIIIHBOKTITHHHUM (Y TPaBHUX
BAKYOJSAX KJIITHH), TOPOKHUHHUM (¥ MOPOKHNHI KNITKiBHUKa OiabInocTi
OaraTokIiTHHHIX TBapui) abo 30BHIHIM (Jus.: § 2, n. 2; § 34).

Vrpynosanus (6ionenoa) (6id epeupi. bios — xurrsa ta koinos — 3a-
rajibHuit) — CYKYIHICTh OPraniamis pisHUX BHLIB, IO MEHIKAIOTL CYMiCHO
it YTBOPIOIOTH NEBHY €/IHICTD; JKUBA YacTHa ekocucTemu (dus. § 58, n. 1).

VYMOBH — 11¢ YMHHUKH, 11O BILIMBAIOTH Ha OPraHi3Mi, ajle HEe BUYCPILY-
0Thest (due. § 59, n. 1).

Mayna (8id ramun. Fauna — v 1aBHbopuMcbKiil Midosaorii doruus Ji-
CiB, 3aCTYIHULIS CTa/) — CYKYIHICTb BUAIB TBAPHH, 1110 MELIKAIOTH Ha Oy/ib-
aKiil Teputopii (due. § 33, n. 4).

Misioadris (sid zpeuvx. physis — npupona ta logos — cnoso) — 1. Ha-
VKa, 110 BUBYAE TNPONUECH KUTTEAISIbHOCTI ((DYHKILIT) KUBHX OpraHiamis;
2. xurTeBi HYyHKIT KUBOrO opraniamy (abo ioro yacTiH), NpoecH, 1o
Bi/IOYBAIOTHCA B HHOMY, Ta 3aKOIH, 1110 HUMK KepyioTh (Jue. § 47, n. 4).

Minorenes (8iod zpepk. phylon — pix, niaem’s Ta genesis — po3BUTOK) —
eBOJIOILIITHA icTOpis OKpeMoi rpynu opradiamis abo xutrs saragom. Ha-
HPHKJIa, Ha puc. 4.1 nokazano (ijorenes ccapilii, a Ha puc. 62.6 — (disore-
HE3 TBAPUH 3araioM.
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®inprparopu (6i0 aamun. filtrum — noBerb) — BOAHI TBAPUIH, SIKI
SKUBJASTHCA MOKMBIIMU yacTkaM# abo IJIAaHKTOHOM, HPOIIIKYIOUH 1X 3a
JIOIOMOTOIO PI3HUX 11PUCTOCY BaHb. BiAlIrpaloTh BAKINBY POJIb Y TPUPOAHO-
My oummeHHi Boan (due. § 6,n.4; § 33,n.1).

Dina (6i0 nim. Finna) — JMuMHKOBa cTajlis IHM'AKIB, 1O Ma€ BUIIAL
mixypust (Qua.: § 9,n. 3, 5; puc. 9.5).

Mdoronepioanam (6id zpeyvk. photos — eitio; periodos — K0.1006ir) —
3MiHHM B 3POCTaHHI Ta PO3BHTKY OpraHi3MiB, 3yMOBJIEH 3MiHAMM TPHBAIOC-
Ti cBITAOBOIO J(HsA (Jus. § 53, n.4).

Dy ki oprauiamy (6id aamun. functio — BUKOHAHHH) — poﬁ(?ra, AKY
BUKOHY€E OPraHiaM i Horo okpemi 4acTuin; 3aBJaHHs, [0 BOHH BUPILIYIOTH
(Qus. §2,n.1,2).

XosnoaH0kpoBHi (nofikizoTépMmui) TBaphHH (6id 2peypK. poikilos — min-
JMBHii i therme — TErwio) — TBAPHHK, IO MAIOTh HENOCTIITHY TeMIepaTypy
Tifa, KA ICTOTHO 3aJ€KUTh Bijl Temrepatypy MoBKiwist. /leski 3 HUX 1es-
HOI0 MIPOIO 3/1aTHI /10 peryJisilii TemnepaTypH CBOro Tina (HanpukiIam, mito-
HH, 1110 3irPiBAIOTh KAQ/IKY SI€1Lb) (dus. § 26,n.3; § 31, n.4). _

YeppOHa kuMra YKpaiHu — JepikaBHuil JOKYMEHT, 1O MICTHTD Bil0-
MOCT] TIPO BU/IM, SIKMM 3arposKye sHutennst. [cHyioTh Takosk TepBoi KHUIH
inmux aepxas i Yepsona kHura MizknapogHoro coo3y 0XopoHn IpUPOAH
(MCOIT) (dus. § 61,n. 3). _

YepryBAHHA MOKOMIHb — Y KMTTEBOMY LMK OPraHismiB 3aKOHOMIpHa
sMiHa (YepryBaHH:A) HOKOAiHb, Kl PO3PI3HAIOTLCS 3a €rocobOM po3MHO-
Kenist (0us.: §7,n. 1; §9,n. 1: § 45, n. 9; puc. 7.3, 9.2).

Ystnnukn (paxrop) exonoriuni (60 aamun. factor — 1oii, 1o pobus) —
oKpeMi mapaMeTpy JIOBKLILIS; ABUIIA a00 1POIECH, 1O BIVIMBAIOTH Ha Opra-
Hiamu (ous. § 59,n. 1). L

IIkipHo-M’si30BHii MIIOK — CYKYIIHICTB MOKPUBHOTO CINTENIO H PO3-
TAMIOBAHMX 111/l HUM PI3HOCHPSAMOBAHNX 1WapiB M'aA3iB. XapakTepHuii 17
BiltgacTuX uepsis (dus. § 32,n.2). -

SAnpo — Bigokpemiena MeMOPaHOIO Bi/l INTOTLIA3MH HACTHHA KAITHHH €y-
KapioT, 10 MICTHTB CIIA/IKOBY iH(popMaILiio (Ous.: § 1,n.2; § 3,n.4; puc. 3.3).

Aiiuéri 060a6HKN — 3aXHCHI 0060J10HKH HABKOJIO A1, 110 (OPMYIOTh-
s MATEPUHCHKNM opraniaMoMm (dus. § 23, n. 1).
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Haguasabhe BUJaHH4

Iaéanos /Imumpo Andpitiosuu,
Kpasuenxo Mapuna Oxexcanopiena

B10JIOT'TS

[liapyunux as 7 Kaacy
3aI'a/IbHOOCBITHIX HABYAJIbHUX 3aKJIaj1iB

Pexosmendosano Minicmepemeos oceimu i nayku Yxpainu

V xynoxHboMY 0QOPMICHH BUAAHHA 3 HABYAIBHOIO METOIO BHKOPHCTAHO
TOCTpaTHBHI MaTepiai, 1o nepedyBaoTh V BIILHOMY A0CTYI B MEPEKI Inreprer.

Pejaktop T. KapGosnuua
Xynosue odopmaenns, maxer, obkraaunka [0, Acincvior
Xvaoxui peaakropu [O. HAcincora, O. Andpywenxo, M. Kpyxoecvka
Texuiuunit pepaxrop . Tkauenko
Komm'otepna seperka 0. bidnenxo
Kopekrop I. Bapsinox

[Mianucano a0 apyky 22.10.2015 p. @opwmar 70x100/16.
[anip ode. Ne 1. Tapuitypa Helvetica. /lpyx ode.
V. ap. apk. 22,032. O6u1.-ua. apk. 20,38.
Vuogi. dapborinb. 88,128.

Hakan 2000 npum.
3am. Ne 416/11.
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01033, m. Kuis, sya. IManbkisebka, 25, od. 15.
Ten./axc: (044) 287-11-88, (067) 407-50-73. Enexrponna aapeca: gramotanew@bigmir.net
www.gramota.kiev.ua

Ceifourso apo Buecetns 10 lepkaptoro pecctpy Ykpainu
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3neneHinES 4EPIYIOTLCS 3 HOTRILTIHHAM KAiMaTy. 3'ABHANCA i SHMKIH MAMOHTH, IEPCTHCTI HO-
coporit Ta isnii BeuKi 3gipi. JI0AH NOWHPHIIHCA 1O IIaHeT. Kineus nepioay — nau 4ac.

Bt Masmi, wadaesyGi kimkn. CTenosi ASHKY 3ace1A10Th THCACHH] TPAaBOIIHI ccanui.
Hanpukinii nepioay 3’ aBiumca nepui npeactaBuuku poay Jhoanna.

Touasacs enoxa ccasiiin. Ha nowarky nepioay Gibiia wactuna cyXo0ay Gy/1a BKpHTa Jicamu.
PYKOKDILTL.

[lommpeni ANHO3ABPH, AiTaK0H] Ta MOPCHKI AllepH, apxaiuHi rpyiy ccaBuis i nraxis; KBITKOBI poc-
annm it Kosmaxm-sanuasnukn. Hanpaxinumi nepiogy Biﬂﬁ}[BaE'I‘hCﬂ BUMHPalHA BEIHKHX penTuiiil,
aMOHITIB | HaraThoX iHIINX TBAPHH.

PosksiT 11H03aBDiB, BURUKHENHS 6AraThoX rpyn KOMax, Sutipok i n1a3ynis, KpOKOAWTIS, Yepenax,

iy ( WM faiiaaBii Aan mirpyml KpHaaTHX komax. Bosori xick samunean
nicas cele nOKIATH Kaw'AHOrO BYTiAS. TIPEIKH 1123y HIB POIBHBAIOTHCS HEATEXRNO BiJl 3¢MHO~

Mostsa xpsamosix i Kicrkopix pub. Y npiciux BofoiiMax MENIKaOTh ABOHIINI # kucrenepi pubH.
Hanpukinui nepioy 3 aBnancs nepiii HOTHPHHO; Ha CYXOX0M — naByKH, ki, Geakpuai Koma-
XH.

PizsomaniTHicTs Gesnieieniiux; nanpukinu nepioay 3'apisoThes neputi pubu. Y Boji MemKaoTh
TPIAOGITH, TOAKONIKIPI, pakockapnionn. BaraTorixku Ta ckopriony BUITHILTH HA CYXO/IL.

V Mopsx — PISHOMAHITHI MOTIOCKH, TPHAOGITH, ToTKOMWIKIp, Kopaiu, ryGKu if i rpymm.
Fasuanca pakockopirionn. Hanpukinii nepioay BHHHKIN NEpHli HA3EMH] POCTHHI.

V MOPAX MEIIKaioTh NPEACTARHMKH BCIX BIAOMMX THIIB TBapHH. PO3KBIT TpiiobiTie (1aBHix
YIEHICTOHOMIX ), TOAKOUIKIPHX, KHIKOBONOPOAKHHHHKX. Hanpukinii nepiony BUHHKAIOTH

MacoBHit PO3BHTOK CHHBO-3€1EHHX BOOPOCTEH. 3aBAAKH IX AAABHOCTI B at™Mocchepi
HAKOIMHYYETHCs Kuceb. [lossa eyKapioTHIHIX OPraHiayis: ClIoYaTKy — OAHOKTITHHHIX, NOTiM —
KOAOHIAAbHMX 1 6araTOK TITHHIX. '

Mossa nepumx exocucrem. Mope 3acesese poKapioTHIHHMH OPraHizMaMH; Y ACHKUX i3 HHX
BHHHUK (POTOCHHTES.
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