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TBAPWUHWU, 3 AKUMU TPEBA

KOPEHEPOT AYPENIA

Tpamasaersca B YopaHoMmy Ta A30BCHBKOMY
mopax. KOHTAKT 3 KOpeHepoTOM CIIPH-
YUHIOE 0OJHOBi BigTuyTTA, CXO0Ki Ha OINK
Kponuneow. PykamMu, Ha SIKHX € CIU3 Me-
Iy3#u, He MOKHA TOPKAaTHCA oued i ryo,
mo0 3amo0irTi MOaAPa3HEeHHIO CIU30BHX
000JIOHOK. Y paskeHe Miciie Tpeda ImIpoMu-
TH BEeJINKOI0 KiJIbKiCTIO BOTH.

Omikn, AKMX 3aBIa€ JTIOAUHI aype-
JTifg, MeHII Big4yTHi, HiK OImIKH KO-
peHepoTa, ajie MOKYTh CIIPUUYMHATH
HEIIPUEMHI BiTuyTTA.

FrAOKOKN TAPAHTYI

l'amgroxu 3Buuaiina (1), cremosa (2) i micocrenosa (3) Tpamasersca mo Bceil Te-
puropii piBHMHHOI YacTH-
HM YkKpainu. Byaye Hopu
B I'pyHTi, me i kuBe. Ilig
yac yKycy JIOOIWHA Biguy-
Ba€ CHJIBHHUM 0iJIb, 3rom0oM
CIIOCTEPiraroTh MOYEPBO-
HiHHA IIKipu i HaOpAaAK.
Ilepma pomomora: mpu-
KJACTH XO0JIOO Ha Micie
YKyCy, IATH 0araTto BOTH.
Y BaKKMUX BHIAOKaX CJIiX
BBECTH IIPOTHKAPAKYPTO-
BY CHPOBATKY.

B ¥Ykpaini ragroku HaiJacrinie TPamIsioThCAd Ha
JyKaX, raJsgBUHaX, 00JI0TaxX, HA 0eperax BOIOM.
YIiTKy CXOBHMIIEM JJIA HUX CIYTYIOTh HOPM Pi3HO-
MAaHITHMX TBAapHWH, MIOPOKHMHUA B THUJINX MEeHBKAX
i momik KaMiHHAM, Kyui, Komuii ciHa. I'agroxu
MOJKYTh OCEJIATHCS i B MOKMHYTUX OyTiBJIAX.
OrpyTa ragiok cOpuYuHAE Oidb, IO HAPOCTAE,
KPOBOBUJINBY, HAOPAKH. Y KyllIeHA JIIOMUHA MOKe
BimuyBaTH 3allaMOpPOYEHHsA, HYAOTY, IPUCKOPEHE
CepIeduTTs, KBOJICTh. ¥ pa3i YKyNIeHHS ramio-
KaMM CJIi HeTaiiHO 3BEPHYTHCA 0 JiKapsd i BBec-
TH crienu(pivHy CHPOBATKY.

XBOCTOKOIN

XBOCTOKOJ 3BHYAHNUI, 400 MOPChKHIi KiT, MemKae B Cepen-
3eMHOMY i YopHOMY MOpPSAX HA MIMIAHMX i MYJHUCTHX I'PYHTAX
Ha mMpuOepe:KHUX MiJIMHAX, 3aKOMYIOUHCh Y I'PYHT. XBOCTO-
KOJI Ha KiHI[i XBOCTa Ma€ NI, IIOB’A3aHUNA 3 OTPYWHHMH
3amo3amu. Ile sHaApANAA TBapuHA BUKOPHUCTOBYE TiIBKH IJIA
000pPOHM: XBOCTOKOJ HIiKOJM He HAamaja€ Ha JIOMUHY Iep-
muM. BiH Mo:ke cTaHOBMTH HeOe3NeKy I JIomei, AKi Ky-

NOBOAUTUCHL OBEPEXHO

Kniw COBAYUN

CnoxmBa€ KpoB JIOAMHHU Ta TBAPUH. 3mAT-
HU IEPeHOCUTH 30y THUKIB TAaKNX HeOe3meu-
HUX 3aXBOPIOBaHb, AK KJIIIIOBUI eHIedamiT
Ta xBopoOa Jlaiima. Tomy, mepedyBaroun
Ha IPHUPOXi, CJIiJ 3aXUIIATH IMOBEPXHIO Tijia
IILJIFHO MPHUIIACOBAHUM OIATOM TA BUKOPHC-
TOBYBATH 3aCO0H, AKi BIIJIAKYIOTHh KJIIIiB.

KAPAKYPT

HaitnHeOe3meunimmuii Bug maBykiB Ykpainu. Tpa-
IIsieTbes Ha miBaHI Kpainum y IlpmuoprHomop’i
ta Ilpuazor’i. Ik i TapanTy), BIamITOByE HOpPHU
y IPyHTi. YKyC Kapakypra COPUYHHSE NEKyIHit
0inp, akuwit uepe3 15—30 xB mommproeThCA IO
BCHOMY Tidy. ¥ pasi yKycy Kapakypra cJig Herau-
HO 3BEPHYTHCHA [0 JiKapsd i BBeCTH chemiaJbHy
MPOTHKAPAKYPTOBY CHPOBATKY. PeKOMeHIyIOTh
IUTH 0araTo BOAM, HEMII[HOI0 4al0, MOJOKA.

HAalThCA 1 MOMKYTh HACTYIIMTH Ha CKaTa, Maiike
HemoMiTHOTO0 Ha gHi. OTpyra XBOCTOKOJIA BILINBAE
Ha HepBOBY cucremy. Oco0IMBO HeOe3NmeUHi YKOIH
B JLIAHKY TyJy0a i roJI0BH. ¥ IOTEPIiJIIOT0 MOMKYTh
crocTepiraTucsa 3HUMKEHHS KPOB’AHOTO THCKY, IIPH-
CKOPEeHHS CepIeduTTsaA, M’ I30BHI Mapajid, cyIoMH,
0JII0BOTA, 3ATPUMKA TUXAHHS, CTAH HEIIPUTOMHOCTI.
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IWWEPWEHD

YKyc ILIepInHA mysKe OOJIOUMIi.
YKylIeHa JIODWHA BiguyBae ro-
JOBHHMH O0iJb, 3aMaMOpPOYEHHS,
IIPUCKOPEeHe cepieonTTs, IMiIBU-
IEeHHA TeMIepaTrypu. ¥y JIoaei,
YYTIMBUX 0 OTPYTH IIEPIIHS,
MOKYTh PO3BHBATHCI 3HAYHI
HAOpAKM, gKi OXOILIIOIOTH He
JuIle YKYIIeHy KiHI[iBKy, a #
MpPUJIerIi JiaaHKy Tina. B okpe-
MHX BHUIIAJKaX aJiepriuHi peak-
Iii HA YKYC MOSKYTh IIPU3BECTHU
IO CMepTi, AKII0 IOTEePIIiJIoMY
He Oyae HeraiiHO HaJaHa Me-
auuHa momomora. Tomy He ciifg
0JIM3BKO IiAXOOUTH A0 THi3ga
IUX OC i THM made pPyHHYBAaTH
iX. ¥ pasi ykajleHHA HIepurHeM
cJim mMo30yTHCA Kajda, AKII0
BOHO 3QJIMINNJIOCS B paHi. Pany
MOTPiOHO npoxesingikyBarTu,
SIK i TOM iHCTPYMEHT, AKMM BU
3i0paauca BUTATYBATH KaJO.
s 1poro MosKHa BUKOPHCTA-
TH II€PEKHC BONHIO, PO3YMH Ha-
MIATHPHOTO CIUPTY, WO, CIHUP-
TOBMH PpPO3UYMH Tomio. Jlaa
MEePenKOKaHHA TONIUPEHHIO
OTPYTHM B TKAHMHAX i 3amooi-
raHHS PO3BUTKY aJIePridHUX pe-
aKmnii Ha micue ykycy Ha 30 xB
KJIagyTh TPIJIKy 3 XOJOTHOIO
BOMOI0 a00 MakeT 3 JHOAOM, a
TAKOK POOJATH 15-XBUIMHHUI
KOMIIpeC i3 po3uuHy Xapuo-
Boi cogum (1 uvaiiHa JIOKKa Ha
1 CKIAHKY BOau) a00 COKY JIH-
MOHA. Y BaKKHUX BUIaAKaX CJIi
HeraiHO 3BePHYTHCA 0 JiKapA.



YCKNAOHEHHSA OPrAHI3AUII XPEBETHUX TBAPWH
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JOPOT'T CEMUKJIACHUIII TA CEMUKJIACHUKN!

Bu moumHaeTe BUBUATH HOBUM PO3AiJ 6iojorii: HAYKY OPO TBAPUH — 300JIOTIiIO.
Mab6yTh, BaXKKO YSBUTH JKUTTA 0€3 I[UX iCTOT: XTOCh i3 Bac yTpUMy€E BIOMa COOaAK
ab0 KOTiB, JeKOPAaTUBHUX IITAIIOK UM aKBapiyMHUX pub, XTOCh AoIoMarae 6aTh-
KaM IiKJyBaTHCS NP0 CiJIbChbKOTOCIONAPChKUX TBAapuWH: KOpPiB, CBUHeI, Kypeil
Tomfo. Hair migpyYHuK 03HAMOMUTE Bac i3 pisHOMAHITHUM i IIiKaBUM CBiTOM TBa-
puH, IO MeITKaloTh Ha IJTaHeTi 3eMJd, i Hacammepen B YKpaiuwi. Bu misnaereca
IPO BUAU TBAapWH, BiJ AKMX JIOAWHA Ma€ YMMaJIy KOPUCTh, a TaKOXK IIPO Ti, IO
3aBIAIOTH MIKOAY i rOCIONAapPCTBY, MEPEHOCATH 30YAHUKIB HEOE3IEUHNX 3aXBOPIO-
BaHb, COPUYNHSIOTH, 3aXBOPIOBAHHSA JIIOAWUHU I CBiMiCbKMX TBapwH, PO 3B A3KU
TBApUH MisK c00010 i 3 JOBKiIIAM.

11106 kparmre 3acBoiTM MaTepian HmifpyYHMKA, HABYITHCSA BUMIJIATU TOJIOBHE I
migTBepAKyBaTHU iioro npukaazamu. Ilepen omanyBaHHAM II€BHOL TeMU IIpOUYUTAaii-
Te il HasBy Ta iH(opMallito mpo Te, IO BU B Hill AisHaeTecA. 3BepHITH yBary
Ha s3anuTanus py6puku lMpuz2adalime. Bonu 10moMOXyTh BaM IIPUTafaTy MaTepi-
aJI, BUBUEHHI paHiIie, i Kpaille 3aCBOITH HOBUIA.

VYBajKHO DO3AMBAANTECA MAJIOHKU IIiAPYYHWKA, YNUTAWTe IMiANWCKU OO HUX,
3HaXO0AbTe BCi IMOo3HAUeHi esemMeHTU. [0 MaJIIOHKIB, IO 1JMIOCTPYIOTH Pi3HOMAHIT-
HiCTh MeBHOI I'PyIU TBapWUH, HaMaraiTecs HPOJOBKUTU 3aIlPOIOHOBAHUI Iepe-
JiK, opieHTyHOUMCh Ha BJacHUU mocBinm. JlomoBHIoliTe MaTepiays maparpadis Imika-
BOIO iH(popMallielo 3 eHIIMKJONemill, iHTepHeTy, HAayKOBO-IOIMYJSIPHUX KHUKOK,
nepenau i BizeodinmbmiB. Ile pos3mupuTs Baill KPyrosip, JomoMosKe Taubine 3po3y-
MiTHM HaBKOJMIIIHIN CBIiT i CBOE Micile B HbOMY.

ITicia xosxkmoro maparpada € pyopuxa bion0ziYHUl C1I0BHUYOK. Y Hill BHAiIEeHO
HOBi IJIs Bac TepMiHU ¥ MOHATTS. SBEPHITHCA OO HUX Ile pas, MOBTOPITh IXHE 3HA-
uyenHA. Hazgani me momomoske BaM y BUBUEHHI HOBOTO MaTepiairy.

BruioueHi B TeKeT migpyyHHMKa HACKPisHi 3amicToBi Jimii: «I'poMagaHchKa Bif-

. 7
HOBiZaJbHICTE» _l?%, «3m0poB’sa 1 Oesmexa» ;(\L* , <«Exosoriuna 0Oesmexa

. . QL . . . R . %
i cTammii PO3BUTOK» <%th i «IligmpuemManBicTs i piHaHCOBA IPaMOTHICTH» ‘

MalOTh CBO€ HaBUaJIbHEe HaBaHTAKeHHS, CIPIMOBaHe Ha (OpMyBaHHSA BiAIOBim-
HUX KJIIOUOBMX KOMIIETEHTHOCTE.

IIpounrasiiu TekcT maparpada, 3BepraiiTe oco6JIUBY yBary Ha BasKJIMBI MOMEH-
TH HOBOTO MaTepiajy, BUBUEHOTO Ha ypoIli, pobiThk ysarambHeHHA. He omuuatite
yBarow pyOpuxu MEPEBIPTE 3[06YTI 3HAHHSl, 0620B0pimb y 2pynax, Ans 0onumsau-
BUX | KMimaUBUX, TBOpYe 3dBOAHHSA. 3anUTaHHA i 3aBAAHHS, 3aIIPOIIOHOBAHI B HUX,
IOTIOMOYKYTh PO3BUHYTHU BMiHHA KOPHCTyBaTHCA MOAATKOBOIO iH(opMmalliero, Ha-
BUYKHU IIPAIIOBATU B IPyIlax, 3icTaBaAATH (paKTU ¥ BHCJIOBJIIOBATU BJIACHI CYIKEH-
HS, 3BHAXOAUTHU 3aKOHOMIiPHOCTI B IPUPOTHUX ABUIIAX TOIIIO.

3aCBOEHHIO TEOPETUYHOTO MaTepiaay CIPpUATUMYTDb IPAKTHYHI po6oTH Ta Jabo-
partopHi mocraimskenus. Ilig yac iIXHbOr0O BUKOHAHHS BM HaOyBaTUMeTe BasKJIMBUX
HAaYKOBUX YMiHb i HAaBUYOK.

CoogiBaeMocs, IO 3a JOIIOMOTOI0 I[LOTO HifpPpYyUYHMKA BU IIOMOBHHTE CBOI 3HA-
HHs 3 Giosrorii. Bim momomoske Kpalrie 3opieHTyBaTuca B iHdopMmarliii, oTpuMamii
mo3a IIKOJIOIO, IifKaKe, AK 3aCTOCOBYBATU I[i 3HAHHA y CBOEMY IIOJAJBIITIOMY
SKHUTTI.

Om:Ke, yCIIixXy BaM y HaBUAHHI Ta HOBUX BiIKPUTTIB y CBiTi sKuBoI mpupoau!

Asmopu
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® [llo BMBYOE HAYKA 300AOTIS?

® Y armx CepeAOBULLIAX MELLKAKOTb TBAPUHN?
® YyiM TBOPUHU BiAPIZHSIKOTECSI BiA POCAMH i TpmnBiB?
® SIKi OPraHu T CUCTEMK OPIAHIB € Y TBAPUH?

® SIKi OCOBAMBOCTI )XMBAEHHS TBAPUH?

§1. TBAPMHA — LIIAICHUI OPTAHI3M

lMpuzadaiime, siki B 3HAeTe rpynu opraHiamiB. Aki € OCHOBHI cepefoBULLa iCHyBaHHS
opraHiamiB? Yumm XuBi iCTOTU BIgpI3HAOTECA Big Tin HexuBoi npupogn? Lo BMBYae Hayka
naneoHTonoria?

fAxa mayka BuBuae TBapun? TBapuHHHUII cBiT myske posmairtuii. Bu moGpe
3HAETEe TAKWX CYYaCHUX TBapWH, AK: Meay3W, PiSHOMAaHITHI UepBHW, paKwH,
HaByKU, KOMaxXu, MOJIIOCKMU, pubu, am@ibii, penTurii, mraxu, ccaBIli TOIIIO.

TBapuH BuBUYa€ HayKa 300/102i (Bim rpem. 300H — TBapMHa i J1020c —
YYeHHs).

HAYKW, AKI BABYAKOTb TBAPUH
Cuctematuka TBapuvH BUBYAE Pi3HOMAHITTS TBapWH
EHTOMOROris BMBYa€e komax
OpHiTonorisa BMBYae nTaxis
IxTionoris BuB4ae pnb
Mopdonoris Ta aHaTOMifi TBAPUH BUBYAIOTb IXHIO 30BHILLUHIO Ta BHYTPILLHIO OyaoBY

disionoria TBapuH BuBYae nepebir pi3HUX MPOLECIB XKUTTEQIANBHOCTI B OpraHi3mi
(’KMBNEHHS, ANXaHHSA Ta iH.) Ta IXHIO B3AaEMOLiI0 MiX coboto

ETonoria — Hayka Npo noBeAiHKy TBapuWH, NPO Te, K TBAPWHM CNINKYTbCS MiX coboto

R

Exkonoris TBapuH BnBYae 0Co6GNMBOCTI IXHBOTO XUTTH Y NPUPOAI: B3AEMO3B'A3KN MiXK
c06010 Ta iHWKMK OpraHiamamu, yMoBaMmn HEXNBOT NpUpoau

v

Maneo3oonoria BUBYaE BUMEPNNX TBAPWH, SKi MELLKaNW B KOMULLIHI FEONOriYyHi enoxm

Maun. 1. llpukaagu HaYK, AKi BUBYAIOTH TBapUH

4
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BCTYTI

dAx i 6oramika, cyuacHa 300JIOTisI CKJIaJa€ThcsA 3 0araTbox B3a€MOIIOB’si-
3aHUX HaykK (MaJ. 1).

Huni onmcano 6am3bK0 miBTOpa MijgbiioHA BuAiB TBapuH. Ile B meKiabka
pasiB OinbIlle, HiK BUAIB I'pubiB i POCJUH Y3ATUX Pa30M. Y UeHi IIOPOKY OIM-
CYIOTh COTHi ¥ THCSAYiI HOBUX BUAiB TBapwH. I[iTKOM MOMKJIMBO, III0 1 JeKOMY 3
Bac, XTO IIOB’sIyKe CBOE IIOAAJIbBIIE MKUTTSA 3 0ioJoriero, BacThCsaA 3poOUTH HOBI
BiIKPUTTA B ZUBOBMIKHOMY CBIiTi KMBOI IIPUPOIH.

Y AKUX cepemoBUIAX MEIIKAIOTh TBapuHu? TBapmMHM 3aceJ i BCi OCHOBHI
MIPUPOAHI cepemoBHUIa HA HAaIIiil miaHeri: Bomgue (paxkomonioHi, pubu, meabgi-
HU), Ha3eMHO-TIOBiTpAHe (KoOMaxu, IITaXW, CCAaBIli), IPYHT (KpiT, mOIIOBi
YyepB’aKU, BOBUOK) Ta OPTraHi3sMU iHIITMX icTOT (HATIPUKJIAMA, TApA3UTUUHI YePBU)
(man. 2). Ileaki TBapmHM MeIIKAaOTh HEe B OJHOMY, a B Pi3HUX CepeIOBUINAX.
Hanpukmaanm, xaba cTaBKOBa — y BOJHOMY #M HA3eMHO-IOBITPSHOMY; MMIIIA
HOJIiBKA — Y HA3eMHOMY I I'PYHTOBOMY.

OpranizmMu, IPUCTOCOBaHi 40 MEIIKAHHA K Y HA3€MHOMY CePeIOBMIILi,
TaK i y BOMHOMY, Ha3UBAIOTh AMQiGioHMamu (Bix rpew. amgi — noaBiii-
HMH Ta 0ioCc — SKUTTH).

HaBepitb npuknagM amcibioOHTHMX oOpraHiamiB cepepn TBapuH
3aBpaHHA m i poCnH.

IIpucrocoByiouncs 10 3raJaHUX CePeIOBUIl iCHYBaHHS, TBAPUHU HaOyBaau
pisHoMamiTHOI OyzmoBu Tina. Hampukiaazn, nenbgin sxuse B Mopi. Tomy B HBOTO
o6Triuna gopMma Tija, 110 JoIIOMAarae AOJIATH OIIip BOAM; IepelHi KiHIiBKHU IIepe-
TBOPMJINCS Ha cBoepimHi mmasii. I'emapna Melrkae Ha cyxomoJi. BiH xmkak.

Maan. 2. TlpupoaHi cepemoBuinia icuyBanusa: A. Bogue: 1 — genwsdin; 2 — pubu;

3 — piuxkoBuit pak. B. Hasemuo-moBiTpane: 1 — remapa; 2 — mnrax; 3 — MaBIa.

B. I'pyuTOBe: 1 — KpiT; 2 — KOIIOBUI UepB’AK; 3 — BOBUOK. I'. Opranismu, cepeoBUILIEM

iCHyBaHHA AKUX € JKUBi icToTm: 1 — mapasuTUUYHNN YepB Iil’AK; 2 — BOIIA JIOACHKA;
3 — mapasuT pub — IPeICTABHUK PAKOIOLIOHMX — KOPOMOis
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11106 HasmoruaTwm 3mo0wu, remaph Mae IIBUAKO Oiratu. TomMy B HBOTO CTPYHKE
Tijo Ta BumoB:KeHi Horu. KiHIiBKM MaBIuM, 10 JKUBe Ha JepeBaxX, MalOTh UillKi
HaJbIli, SKUMU TBapWHA XamaeTbedA 3a riaxu. Iltax 3maTHUHN OO IMOJILOTY, TOMK

Mae KpuJja Ta ooTiuny ¢opmy Tina. Kpit memikae B rpyHTi. Moro mepenui xiH-
miBKM posimupeHi. Humu TBapuHa pue rpyHT.

w IlpucrocyBaHHA oOpraHiamMiB [0 cepeIoBMINA iICHYyBaHHA Ha3WBAIOTh
adanmauismu (six aar. adanmo — MPUCTOCOBYIO).

Mu posrassHyJIM OPUPOSHI cepemoBuIlla icHyBaHHA TBapuH. OgHAK cydyacHa
OisAIBHICTE JIOAWHY HOKOPiHHO 3MiHMJIA BeJWUE3Hi TepuTopil HaIol IIaHeTH.
Huni maiixxe 50 % Hacesmenns 3eMiri :xuBe B Mictax. Ile 3ymoBmIo Hag3BUUAai-
HO IINPOKEe Pi3HOMAaHITTS IITYyYHUX (CTBOPEHUX JIOANHOIO) CEePeIOBHIIl, e 0Ce-
JAIOTHCA TBApWHUN. Y MicTaxX BOHU 3abes3meueHi iKel0; V XOJIOOHY IIOPY POKY
IITy4YHe TeIio Big OyAMHKIB Hagae iM momaTKoBi s3pyunHocti. Ili TBapuHu He
MaloTh 6araTboX XMKaKiB, AKi 3arpokyioTh iM y aukiit mpupozi. Cepen HaImx
OJIMBBLKUX «CYCiZiB»: royryoum, ropoOili, JacTiBKu, cobaku, KOTHU, OLJIKM, IIAII0-
KM, XaTHI Myxu Ta OaraTo iHImux (npodosxcme nepesix 81ACHUMU NPUKLAOQ-
mu) (man. 3). IIpucrocoByBaTmcsa MO0 HOBUX YMOB IIMM TBapMHAM [IOIIOMArae,
30KpeMa, 3JaTHICTh 3MiHIOBATU CBOIO IIOBEAiHKY.

3aBnaHHS MocnocTepiraiTe, SKki NTaxu Ha 3uMy nepedupatroTbes B MicTa abo
A Onwxye 40 ocenb NIOANHN.
w Bugu TBapuH, SKi 3HAXOAATH CIIPUATIUBI A1 ce0e YMOBU iCHYBAHHS B
SKMTJI JroguHu a00 mo0au3y Bix HBOro, Ha3MBAKOTh CUHAHMPONHUMU
(Bix rpein. cur — pa3oM Ta AHMPONOC — JIOTUHA).

Aki o3HaKM JKMBOTrO MIpUTAMaHHI TBapuHAM?
e OpranisM TBapuH CKJIAJA€THhCA 3 KIITHMH, ¥ IIMTOILIA3Mi AKUX mepebdira-
I0Th yCi KUTTEBO BAMKJIUBI IIponecu KJIITUHA: ycepeanHy IIOTPAIlJIAIOTh IIOKUB-

Mauan. 3. IloBcsakmeHHi «cycigu» aroguan: 1 — roayou cusi; 2 — ropo06Iri xaTHi; 3 — maIiox

cipuii; 4 — cobaka cBificbKuii; 5 — Myxa KiMHaTHa. 3a60aHHA: IIOMiPDKYITe, AKY KOPHCTDH

JIIOAVHA OTPUMYE BiJl TBapMH-CYCiZiB i SKOI IITKOAM OKPeMi BUIM TaKUX TBAPUH MOXKYThb
3aBIABATU 3J0POB’I0 JIIOAUHK Ta Ii rOCIOAAPCTBY
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BCTYIT

Hi peYOBWHU, HA30BHI BUXOAATH HEIIOTPiOHI PeYOBMHY W PEUOBUHU, AKI KJIiTH-
Ha BHPOOJIsAE cama.

e Opramizm TBapuH HOTpedy€e MOCTIHHOr0 HAIXOMKEHHA PiZHHX PEYOBUH
Ta eHeprii 3 HABKOJMIIHHOTO cepemoBuia. I10:KMBHI peYOBUHU TBAPUHU OTPU-
MYIOTb ¥ Pe3yJbTaTi #uB/leHHs, a KUCeHb — y Pe3yJbTaTi JuXxaHHsa; BiH IOTPi-
0eH OJIs PO3IeNJeHHs CKJIATHUX PEeUYOBMH Ha IIPOCTIIlIi i 3abes3lmedyeHHs opra-
Hismy enepriero. IIpogyxTum oOMiHYy pe4YoBMH TBapMHU 3a3BUUYaii BUBOIATH
Ha30BHi.

e TeapunHu 37aTHI IO POCTYy i PO3BUTKY: Yy IIpoOIlleci iHAMBimTyaIbHOTO PO3-
BUTKY IIOCTYIIOBO 30iJBIIYIOThCA iXHiI po3Mipu Ta Maca, 3MiHIOEThCA Oya0OBAa.

e VYcim TBapmHaM BJIaCTHBA MOAPA3JIUBICTh — 3[aTHICTH CHPUIIMAaTH TOAPas-
HUKHU Ta MeBHUM YMHOM Ha HUX pearyBaTH.

e XapaKTepHOIO PHCOI0 OPraHisaMiB € iXHA 3maTHiCTH A0 pyxiB. BinbmricTb
TBAPUH — BiJf MiKPOCKOIIIUHNX 0 TAKUX BEJIETHIB, AK CJOHUN a00 KUTHU, MAaIOTh
opraHu pyxy.

e TpapuHm 3maTHI M0 PO3MHOMKEHHS, TOOTO MO BiATBOpPeHH c0oOi mMOAiOHMX.

Sxe 3sHaUeHHS TBAPUH y NPUPOAL Ta skuTTi doauau’? Bu sHaere, 1o 6araTo
TBAPUH, HANIPUKJIAL KOMaxu, 0epyTh yUacThb y 3alUJEHHI POCJIMH i IMoIupeHHi
HaciHmHa Ta miaofiB. J[OIoBi uepB’AKM PO3TYHIVIOTH I'PYHT i 3a6e3meuyioTh
ioro sbaraueHHs OPraHIYHUMH CHOJyKaMH. [leAKi TBapuHU € CHOpaBXKHiMHU
«caHiTapamMu» IpuUpoar. BoHM yTUIi3yIOTh PEINTKMU OPTaHidMiB, a TaKOMK IIPO-
OVKTHU IXHBOI KUTTENisAIbHOCTI. TBApUHY € CKJIaZOBUMU JIAHITIOTIB KUBJICHHS
(npuzadaiime, w0 maxe LAHYI02 HCUBJLEHHI).

3aBAsAKY TBapUHAM JIIOAWHA OTPUMYE PiBHOMAaHITHI MPOAYKTU XapUyBaHHSA:
BEPIIIKOBE MAacJi0, MOJIOKO, CUDP, Mel, M dco. TBapuHU IIOCTAa4alOTh CUPOBUHY
ILJIsI TIPOMUCJIOBOCTi: BOBHY, IIIKipy, IIyX, BicK TOII0 (npodosicme yeii nepeik).
Bognouac pisHomMaHITHI mapasuTy MOMKYTH 3aBAaBaTU IIIKOAU 340POB’I0 JIIOLM-
HU Ta CBiliCbKMX TBapMH. 3alacH XapyoBUX IIPOAYKTiB 4AaCTO ICYIOTHL KOMipHi
KJIimi, pisui Bugu Komax, muiili Ta inmri. OTpyTra gesiKuX BUAiB TBAPUH, TAKUX
AK IIaBYK KapaKypT, rajljoka 3BuUaiina, HeGes3IlleuHa JJis OpraHisMy JIIOJWHMU.

3ooJioriuHi 3HaHHA MOTPiOHI JIrOAUMHI, 1100 yMiTH BOesmeunTu cebe Big TBa-
PUH, SKi MOMKYTh 3alomisiTH INKOomu i abo ii rocmomapcTBy, 3HATH, SAKY
KOPHUCTh MOMKYTh IIPUHOCUTH TBAapUHU, a TAKOXK IITO0 OXOPOHATH Ta IPUMHO-
JKyBaTH NUBOBUKHUM CBiT TBapUH.

BionozivyHuli CJIOBHUYOK: 30070ris, am@iGionTn, aganTanii, CHHAHTPOIIHI TBAPUHH.

MEPEBIPTE 310bYTI 3HAHHSA

1. Illo BuBuae Hayka 3oosoria? ki Bu sHaeTre 3oosoriuni gucrumiiau? 2. YV axkux
MIPUPOAHUX CEPeJOBHUINAX MeIlKaiTh TBapunu? Hasezmits mpukaagau iXHiX mpucrocy-
BaHb J0 MUX cepenoBuill. 3. SIKi o3HAKM 'KMBOr0 IpUTaMaHHI TBapuHaM?

0620B0pimb y 2pynax

ITopiBHATE TPOSBU KUBOTO B POCJNH, I'pubiB, TBAapuH.

ana oonumnusux i Kmimnusux

1. CxkopucraBmiuch JOZATKOBUMM [IKepesiaMu iHdopmarliii, 30Kpema iHTepHeT-
pecypcamu, 3’sicyiiTe, SK Ha3WBAIOTHL PO3iJM 300JIOTiYHOI CCTEMAaTHUKH, III0 BUBUAIOTDH
apasuTUYHUX YepBiB, 3MiH, ccaBiiB. 2. Uu nmpaBuUJIbHE TBEPJKEHHA: «¥Y Jici MeIIkae
baraTo pisHMX TBapWH, a TAKOXK NTaxiB i komax»? BimmoBias o6rpyHTyiiTe.

TBOpYe 3aBOAHHSA

HageniTh mpukjagu mpucTocyBaHHA KiJbKOX TBapuH (Ha Baml BUOip) A0 KUTTSA
B MicTax.
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r;
§2. OCHOBHI BIAMIHHOCTI TBAPUH BIA POCAUH
| TPUBIB. OCOBAUBOCTI )XXUBAEHHA TBAPUH

lMpuzadatime GynoBy KNiTUHU POCIWH | rPUBIB. Aki 03HaKM NpUTaMaHHi NpeacTaBHMKaM
pocnvH i rpmnbiB? Aki opraHiamm HanexaTb 40 NPOKapioTiB Ta eyKapioTiB? AKi TUNW XXMBNEH-
HS Ha3MBalTb aBTOTPOHUM i reTepoTpoHMM? AKi TUNK pyXiB NpUTamMaHHi pocnMHam?

Bu mam’araere 3 Kypcy 6ioJsiorii 6 Kiacy, ITo 3ajie’KHO Bifi ocoGJmMBOCTEHM
OyZIoBU KJIiTHMHU (30KpeMa, BiJl HAABHOCTI B Hi#l Anpa) yci opraHiaMu mojiis-
I0Th Ha 6e3’amepHi, abo mpokapioriB (npuzadaiime ixHix npedcmasHukis), Ta
AnepHi, abo eykapioris. TBapuHU pa3oM 3 pPocIMHAMHU Ta rpubaMu € eyKapio-
ramu. KJIiTuHE BCciX eyKapioTiB MaloTh siipa Ta pisHOMaHiTHI opramenu (npu-
zadaiime ski).

Yum TBaAapUHU BiAPI3HAOTHCA Big pocauH i rpubie? Ha manioHKY 4 300pa-
JKeHO KJITHHU POCIHHH, rpuba Ta TBApMHU. ¥ KJIITHHAX TBAPHH, TAK CaMO K
i pocauH, i rpubiB, € Aapo (omHe UM KijbKa) Ta pisHOMaHiITHI opraHeau, sSKi
3a0e3MeuyIoTh yCi IpoIllecH KUTTEAIANBHOCTI KIiITUHA.

Mauan. 4. Cxema 6ynoBu Kiitu pociaunu (A), rpuba (B) i TBapunu (B): 1 — KaiTuHHA
crinka; 2 — KiitruHHa MeMOpana; 3 — IuTomasma; 4 — AOpo; 5 — XJIOPOILJIACT;
6 — MiTOXOHApiA; 7 — BakyoJId 3 KJIITUHHAM COKOM

IIpuragaiite, KiIiTUHM POCJIMH i rpmbiB, KPiM TOHEHBKOI KJIITMHHOI MeMOpa-
HU, MAIOTh Ile NIiJIbHY KJITUHHY CcTiHKy. BoHa 3abesmneuye mocriiiny Gopmy
KiaitTuau. 1o cKJIany KJIITHHHOI CTIHKU IIMX OpPraHi3sMiB BXOOATH BYIJIEBOAU. Y
POCJINH — Iie IMepPeBaKHO IIeJIf0JI03a, V rpubiB — TaKoXK i xiTuH.

¥V KJiTUH TBapWH 30BHIi BiJ MeMOpaHmu po3TalllOBaHa JIMIIIe TOHEHbKA MPYIK-
Ha 000JIOHKA — 2/ikoKkanikc (Bif rpell. ziikic — COJIOOKUM i jlaT. KAJLlOM — TOB-
cra mkipa). BiH yTBopeHUii 3 MOJIEKYJ BYTJI€BOIiB, IKi MOKYTH 3’€THYBATUCS
3 MoJieKyJaMu OinkiB i gimigis. I'mikokasmikce 6epe y4acTsb y TpaHCHOPTYBaHHI
PiBHUX PEYOBUH y KJIITHHY Ta 3 KJIITHHU HA30BHi, 8 TAKOXK y CIPUUHATTI pis-
HUX IOAPa3HUKIiB 30BHIITHLOTO Bif KiiTuHu cepemoBuinia. Kpim Toro, BiH 3miii-
CHIOE 3axXMCHY (PYHKILiIO.

Yepes BificyTHICTD NI1JILHOI KJIITHMHHOI CTIHKM IIeBHi IPyny TBAPUHHUX KJIi-
TUH 3[JaTHi YTBOPIOBATU HEIOCTiHI BUPOCTM — HECIPABXKHI HijKKU, abo nces-
donodii. Tak, KJIiTUHM KPOBi JIOAWHU I XpeOeTHUX TBAPUH — JIEHKOIIUTH —
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3aBAAKM HECIPABKHIM HiKKaM — IICEBAONOMIAM — S3HEUIKOJKYIOTh XBOPO-
00TBOPHI MiKpooprauismu, 3mificHIOIOUM 3aXUCHY QYHKIIiO (MaJ. 5).

m IIpouec 3axOIUIEHHA TBEPAMX YACTOK KJIITHHOI0 Ma€ Ha3By (hA20UuUmo3
(Bix rpeu. ¢pazoc — moimaTu i Kimoc — KIiTHHA).

Y muromasmi KJIITUH TBapWH, Tak caMoO K i1 y
KJiTrHaX rpubiB, BiAKIaJa€ThCs 3alIaCHUANA BYTJIEBO/I
TJIIKOTeH, TOIi AK yV KJIITHHAX POCJUH — KPOXMaJIb.

Y kiaiTuHi TBapMH HeMae ILTacTupi (XJopoIlaac-
TiB, XPOMOILIACTiB i JeHKomJacTiB) i BaKyoJb 3
KJIITUHHUM COKOM. BincyTHicT, XJopomjacTiB
CBiIUMTH IIPO Te, IO, Ha BiAMiHY Big pocamH, TBa-
pUHU He MOMKYTh CcaMi CTBOpPIOBATH OpraHiuHi
peuoBUMHU 3 HeopraHiuHuX. BoHu € rereporpoda-
Mu (npuezadaiime, reTepoTpPodHUH THUT KUBJIEHHSA
BJACTHUBUM TAKOXK TrpubaM i mAedKUM POCIMHAM-

napasuTaM. Haesedimv npuxkaadu marxux Maax. 5. Makpoparu — ogHa

POCAUHR). 3 TIPyn 3aXWCHUX KJITHUH

OpraHi3dMy JIIOOUHU — Jeli-

¥ q q @ g korutiB. Ha ¢dororpadii

m emepompocpu (Bix rpeir. zemepoc — IHINMIA i povitgo, ax maxpodar (1)

mpO@OC - DRI/IBJIeHHﬂ) — OpraHi3Mu, AK1 CIIO- 3a JOIIOMOI'OI0 IICE€BIOIOMil

KUBAIOTh TOTOBi OopraHiuHi peuoBumHM: iHmIi (2) 3axomiioe KJIiTHHU 6ak-

opramisMu, ixHi pemTk:m a6o mnpogykTm Tepiit (3) i srogom ix sHe-
IXHBOI SKUTTENXiATHHOCTI. HIKOMKYE

BaraTo TBapuH OTpHMMYIOTEH IIOMKMBHI PEeUOBHHHN 0e3II0CepeaHbO BiJ POCJIMH.
ITe pocaunoioni Bumm. € TBapWUHU, AKi KUBJATHCA BiIMEPJIUMU PEIITKAMU
pocauH i TBapuH. Ile canpompogu (npuzadaiime 3 rypcy Oiosorii 6 Kiacy:
6araro rpubiB — camporpodu). € i xuraxu: BOHU OTPUMYIOTh OPraHiuHi pedo-
BUHU, IOJIOIOYN U CIIOMKMBAIOYM iHIIUX TBAapuWH. ITapa3umu KUBJIATHCA Opra-
HIiYHUMY PeUOBMHAMHU TBapWH, JIOJWHU YW POCJIUH, OCEIAIUYNCH YCepeaUHi U
Ha IIOBepPXHi opraHisMmiB-xasaiB. TBapuH, AKi CIOKMBAIOTL i POCIMHHY, i TBa-
PUHHY 1)Ky, HasuBaIOTh 8ceidHumu (Mai. 6).

5

Maaxn. 6. Crmocobu :xkuBnmenHsa tBapuH. 1. Jlock — pocaumnoimuHa TBapuua. 2. JKyk-
rHOMOBUK — campoTpod. 3. BoBK — xmxkak. 4. Beqminb — Bceigna TBapuHa. 5. IxkcogoBuit
KJIiII "KUBUTHCA KPOB’I0 TBAPUH 1 JIOAWHU
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Binpnricts TBapuH 31aTHA aKTUBHO PyXaTH-
cda i mepecyBarucsa. HaromicTs GisbIocTi poc-
JUH i rpubiB mpUTaMaHHUHA IIePeBaKHO IIPU-
Kpimienuii cmoci®é KuTTA. Y POCJMH MOYKHA
CIOCTEepiraTy JuIle PyXU OKPEMUX YaCTHUH Ti-
Jia, HaIIPUKJIag pocToBi. Pyxu TBapmH MOXYTH
6yTu pisHomaHiTHUMU. Tak, MOJIIOCKH, UEpPBU,
3mii moBsaioTh. Cobaxku, BOBKU, KOHi — 6ira-
I0Th, PO3BUBAIOUYM 3HAYHY IIBHUAKicTh. Kpmia

Maux. 7. Kopanu Bopymars 3a0e311eyyIOTh IIOJIT HTaxiB, KakaHiB i Oara-

mynanbumgné)éﬂgf YOMIMATH  1pox  koMaxX. Pubwu, neab®iHM ILIaBAIOTh.

A HagiTh Ti HeuwmcJeHHI IIpeacTaBHUKU TBapUH,

1[0 BeAyTh MPUKPIMIeHUH cocib KUTTA (HaIpuKJal, KOpaJoBi ImoJimm), 3gaTHi
pyxaTH 4acTWHAMM CBOT'O Tija (IIymaJbIsIMU TOINO) (MaJ. 7).

LlikaBo 3HaAaMu

lenapg, nepecnigytoun 300614, 3gaTHUIA po3BMBaTK LWBUAKICTL NoHag 120 km/rog,.

PocinHa pocTe mocTiiiHO, picT TBapuH 3a3Buuaii Mae mMeixxki. OpraHu TBapuH
pisHoMamiTHim, HiXK y pocauH. ¥ OiJbIIOCTI TBApUH OpraHu 00’€THYIOTHCS B
CHCTEeMU OPraHiB (qUXaJbHY, TPABHY, KPOBOHOCHY Ta iHIIi), AKUX HEMAaE B pPoc-
JuH. Y TBapuH, IIOPiBHAHO 3 pocJauMHaMU abo rpubaMu, JOCKOHAJIIIA peryJs-
mig KuTreBux GyHKIiH: 11 3a6es3meuyioTh He TiJbKU CIeIiajibHi 6iosoriuHo-
aKTUBHI peUOBUHU, a I HEPBOBa CUCTEMA.

bionozivyHull CIOBHUYOK: TIIiKOKaIiKe, reTepoTpod, mcesBaomnomii, ¢paromuros.

MEPEBIPTE 3106YTI 3HAHHA

1. 3 AKMX KOMIIOHEHTiB cKJamaeThcA KaituHa TBapun? 2. Illo cminzbHOro Ta BigMmiH-
HOro B OyAOBi KJiTWH TBapuH, pocauH i rpubis? 3. fAxi osmaxku OymoBu Ta IIpoIllecis
KUTTEMIAIBHOCTL BJIaCTUBI Juire TBapuHam?

0620B0pimb y 2pynax

ITopiBusaliTe ocobamBoCTi OyZOBM KJITMH pocauH, rpubiB i TBapuH. Biamosinn
odopMTe y BULIALL TaOGIUIIi.

[ oonumauBuX i KMimnusux

1. Jlesaxi pocJMHM TeXX AKTHBHO pearyioTh Ha IoapasHeHHA. Hampuriaanm, mimosa
COpPOMJIMBA CKJIAJA€ JINCTOUKM Y BiJIIOBib Ha JOTHUK; POCHYKA, HEIIEHTEC <«IIOJIOITL» Ha
npioanx xomax. Yomy 11i opranismMu He BimmocsaTh mo TBapuuH? 2. HaBexmiTh mpukjaanu,
KOJI POCJAWHY MPOSBJAAIOTH O3HAKU TBapUH ab0, HABIAKU, TBAPUHU — POCJIUH.

§3. OPTAHU TA CUCTEMM OPTAHIB TBAPUH

lMpuzadaiime, siki NPOLECU XUTTERIANBHOCTI BNacTMBi OpraHiamam. Aki opraHu € y
BULLNX POCIUH?

Bu mam’araere, 10 opzan — Ile YaCTWHA OPraHi3My, AKa pO3Talll0OBaHA
B TIEBHOMY MicIli # XapaKTepus3yeThCA MPUTAMAaHHUMHU JIUIIE 1 0COOIMBOCTAMU
OyIOBU Ta BUKOHYBAHUMU (PYHKI[iAMMU.

l* ,I Opranm, Aki cIiTbHO BUKOHYIOTH B OpPraHi3Mi meBHi (yHKIIii, yTBOpIO-
IOTh CUCMeMy Op2aHiB.
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Y TBapuH € Taki OCHOBHI cucTeMu OpraHiB: OIIOPHO-PyX0Ba, TPaBHA, KPOBO-
HOCHA, AMXajJbHa, BUAiJIbHA, HEPBOBA, OPTraHM YYTTHA, CTaTE€Ba, €EHIOKPUHHA Ta
iMmynHa. 31aromskeHa poOoTa OpraHiB pisHMX cucTeM 3abesledye B OopraHismi
TBapUH OOMiH PEeYOBWH, PYXU Ta B3a€MOJIiI0 3 HABKOJIUIIIHIM CepeIOBUIIIEM.

BynoBa cucrem opraniB Moke 3HAQYHO BiIPiBHATHCSA 3aJI€KHO BiJ BUAY TBa-
PUHU Ta cuoco0y il KUTTs, ajie BUKOHYBaHI HUMU (PYHKITI1 3arajoM OgHAKOBI.

Axi pyHKIil OCHOBHHX CHCTEM OPraHiB TBapuH?

¢ OmopHO-pyXOBY CHCTEMY CKJAZalOTh CcKejeT i MycKyiaarypa. Ckeser
BUKOHYE€ 3aXUCHY (YHKIIiI0, HOiATPUMye B NEBHOMY IIOJOXKEHHI BHYTDPIimrHi
oprauu (maj. 8, 1). o ckejierTa IpPUEAHYIOThCA M’ 31, AKi 3a0€3IeUyIOTh Pi3-
HOMAaHiTHI pyxu TBapuH (Maj. 8, 2).

Mauan. 8. OnopHO-pyX0oBa CHCTEMA CCABIIB (Ha HpUKJani KoHA): 1 — cKeser; 2 — Mm’s3u

e TpasHa cucTemMa CKJIAIAE€ThCS 3 OPraHiB, 110 3a0€3MeUyIOTh HAIXOIKEH-
Hs, 00p00IeHHA, IepeTPaBIIOBaHHA 13Kl Ta BCMOKTYBAHHSA HOKUBHUX PEUOBUH
(man. 9). TpaBHOl cucTeMHu He MAalOTh OesSKi MapasUTHUYHiI TBApUHU (AK-OT
CThOKKOBi uepBu). ITo’KMBHI peuoBMHM 3 OpPraHidaMy xassiHa BOHU OTPUMYIOTH
yepe3 MOKPUBMU.

e BuminpHa cumcremMa mpusHAaUeHa ST BUBEIEHHS 3 OPraHisMy KiHIIEBUX IIPO-
IYKTiB OOMiHYy PEUOBUH, HAAJIUIIKIB BOJIU, COJIEH Ta OTPYHHUX cmoaykK (Maj. 10).

Maua. 9. TpaBHa cucreMa ccaBLs (KOH:): Maua. 10. BuginpHa cucTeMa ccaBI:
1 — poroBa OPOXKHUHA; 2 — CTPABOXIifA; 1 — HUpKH; 2 — cewoBOIU;
3 — IIIYHOK; 4 — KUIIKiBHUK 3 — ceuoBHl MixXyp

1
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Maan. 11. Oprasu nuxauusa: 1 — 3a6pa (y pubu); 2 — jereHi (y ccaBmsa); 3 — Tpaxel
(y xomaxm)

e [IuxaJibHy CHCTEMY YTBODIOIOTHL OpPraHM, fAKi 3a0e3IeuyioTh ra3000MiH.
BynmoBa opramiB AmxaHHsS B3ajJieKUTh BijJi cepefoBUINla iCHyYBaHHS TBapWHU.
BaraTro memmkaHIIB BOJONM AUXAIOTh KUCHEM, PO3UYMHEHUM y Boai. IJIsd miboro
BOHU MaloTh 3sd0pa (6araTo BuAiB MOJIOCKiB, pakomonmioui, pudu) (manx. 11, 1).
Y MemIKaHIIB CyXOAOJYy OpraHu AUXaHHA — JiereHi (y xpebeTHUX TBapwH) i
Tpaxei (y KoMax) — JaOTh 3MOr'y eeKTHBHO BUKOPHCTOBYBATH KHCEHL aTMO-
cheproro moBitpsa (man. 11, 2, 3). leaki TBapuHM 3maTHI 3MiliICHIOBATH Ta30-
00MiH uepe3 TOHKI MOKPUBHU Tija (OIOBUII YepB’AK TOIIO).

e KpomoHocHaA cucTeMa TpU3HAUEHa [JIs TPAHCIOPTYBaHHS Pi3HUX pedyo-
BUH, 30KpeMa TrasiB i IOKMBHUX DPEYOBUH, a TAKOMK B3aXUCTy OpraHisMy Bifg
30yIHUKIB XBOPOO i IMKiAIMBUX peuoBUH. ¥ OiJBIIOCTiI TBAPUH € CHeIliaJlbHUI
M’S30BUI TYJLCYIOUMIl oprad — cepliie, 1o 3abesneuye pyx KpoBi mo cyau-
Hax — KpoBooOir (mamu. 12).

e V TBapuWH € CUCTEMH IJIA PETyJAIlii 3JaroaKeHoro GyHKIIioHyBaHHA BCixX
YaCTUH OPraHidMy # AJiA pearyBaHHSA Ha 30BHIINHI mogpasHuKU. Tak, HEPBOBA
cucrema (maJi. 13) sabesneuye MIBUAKI peakiii y BiAmoBigb Ha Aifo moapasHu-
KiB, aHajmisye iHdopmaliro, IM0 HAAXOOUTH Bia opraHiB uyTTd. BoHa Takox
3bepirae orpumany iHdopmailliro, 110 Ja€ MOMKJIHNBICTL TBAPUHI BUKOPUCTOBY-
BaTH HAKOIMYEHUHN AOCBif. ¥ 0araThb0ox TBapMH HEPBOBA CHUCTEMA MAa€ CKJIAIHY
OymoBy ¥ momijieHa Ha IIeHTpaJbHy Ta mepudepuuny. o cKiagy meHTpaabHOL

WS

Maun. 12. KpoBoHOCHA cHCTEMA Mauan. 13. HepBoBa cucreMa CCaBIlfA:
ccaBia: 1 — cepue; 2 — cyauHn 1 — roJIoOBHUII MO30K; 2 — CIMHHUI
MO30K; 3 — HEPBU
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BCTYIT

HEPBOBOI crucTeMu XpebeTHUX TBApUH BXOAUTDH I'OJIOBHUU i COMHHUU MO3OK
(mau. 13). T'osloBHUIT MO30K KOODPAMHYE HisJbHICTHL yCcix opraHiB Ta 3abes-
meuye cKJaaHi opMU ITOBEeIiHKU.

e Opranu uyTTd TBAapuWH 3JaTHI cIpuiiMaTy IeBHI moapasHuku. CTymiHb
OCBITJIEHHSI, a4 YaCTO — KOJILOPHU i (hopMy IpeaMeTiB CIPUIIMAIOTh OPpTaHu 30PY,
3BYKHU — OPTaHU CIYXY, XiMiuHi PEeUOBMHU — OpraHUW HIOXY TOIIIO.

e 3 HepBOBOIO CHCTEMOIO TiCHO B3a€EMOIIOB’sd3aHa €HAOKPMHHA CHCTEMaA.
Bona ckiamaeThes i3 3a/103, 1[0 BUALISIOTH TOPMOHH Ta iHIIL cielfiajabHi 6io-
JIOTiYHO aKTWBHI peuoBmHU. [[i peuoBMHM pa3oM 3 HEPBOBOIO CHCTEMOIO KOOP-
OUHYIOTH IIPOIlecH, 10 mepebdiraroTs B opramismi.

e ImyHHa cucrema cayrye AJA 3aXUCTy OPTaHi3My Bij 4yKOpPiAHWUX BILIU-
BiB, 30KpeMa BiJ pisHOMAaHITHUX 30YIHUKIiB 3aXBOPIOBAHD.

e CrarteBa cucremMa IpusHaAUeHa AJA PO3SMHOMKEHHSA — BiATBOPEeHHA €001
nomi6oHmX. 1o Hei BXOAATH CTATEeBi 3aJ1031, SKi YTBOPIOIOTh CTaTeBi KJIiTUHU.

bios102iYHUll C/IOBHUYOK: cHCTEeMHM OpraHiB: OIOPHO-PYX0Ba, TpaBHA, BUIiJIbHA,
IMxalibHa, KPOBOHOCHA, HEPBOBa, eHAOKPUHHA, iIMyHHa, cTaTeBa.

MEPEBIPTE 3106YTI 3HAHHSA

1. fIki cucremu opraHiB TBapuH Bu 3HaeTe? 2. ki pyHKIII omopHO-pyX0BOi cucTe-
mu? 3. fAKi opranu MOKYyTh BXOAUTH [0 CKJIaay TpaBHOI cuctemu? fIka ii poiab y 3abes-
meveHHi HopMaJbHOro (pyHKIionyBauuA opranismy? 4. Aki pyHKIil BugiapHOl cucre-
mu? 5. fIKi opraHy AMXaHHS MAOTh TBAPUMHY — MEIIKAHII BOZOHM Ta cyxomouay? 6. fAxi

peryJsaIiio KuTTeBux QyHKIiN v TBapuu? 8. fAKi dyHKIii cTraTeBoi cuctemu?
0620B0pimb y napax
fAxi ocHoBHIi (pyHKIIII cucTem opraHiB TBapuH?
g oonumausBux i KMimnusux

1. IITo cmispHOrO Ta BiAMiHHOrO y HAaAXOMKeHHI iki m0 opraHismy rpubiB, pocauH
i reapun? 2. I[TomipKyiiTe, 1110 CIiJIBHOTO i1 BiAMiHHOTO MijK OpraHoM ¥ opraHeJoIo.

TBOpuYe 3aBOAHHSA
IlepesiuiTe yci Bimomi Bam Tunu pyxiB, Ha AKi 3gaTHI TBApWHU i POCIUHMU.

Bawin micueocTi. CnpobynTe BM3HAUNTK, AKMI NpMBYTOK 3@ CNPUATIIMBUX YMOB

‘ 3 pgonomorolo BYMTENiB Ta GaTbkiB 3'ACyiiTe, AKUX TBapWH MOXHA PO3BOAUTM Y
(3a SKUX came) 3aBASKM LIbOMY MOXHa OTpUMaTH.
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PIBHOMAHITHICTb TBAPUH

® SIKi GiOAOTiIYHI TO EKOAOTIYHI OCOBAMBOCTI OCHOBHWX rPYMN TBAPUH?
® SIK TBOPUHK NPUCTOCOBYHOTLCSI AO CEPEAOBULLA ICHYBOHHS?

® SlKa POAb TBAPVIH Y NPUPOAI TA SIKE IXHE 3HAYEHHS B XKTTI AKOAUHA?

§4. NOHATTA NPO KAACU®DIKALIIKO TBAPUH

lMpuzadaiime, siki 3aBOaHHSA CUCTEMATUKM POCIUH. SAKi CUCTEMATUYHI OOMHULI BUKOPUC-
TOBYIOTb Yy CMCTEMaTULi POCINH?

Yueni-300y10r1 TOCTIIKYIOTEL OYIOBY, IIPOIECH JKUTTETI-
SJBHOCTi, TOINMWPEHHs, PiBHOMAHITHICTHL TBapuH TOIIO. 1K
CaMOCTilfHa HayKa 300JI0risa 6epe MoYaToK i3 CuBOI JaBHUHMU.
IlepiiuMm creriagbHO MOYAB BUBYATH TBAPUH BUIATHUI yUe-
Huit [aBuboi I'perii — Apicrorens (384-322 pp. 1o H. e.)
(maui. 14). Bin ommcaB 6aus3sko 500 BuaiB TBapuH i cIpo0y-
BaB IX KJacuiKyBaTu.

Llikaso 3Hamu |

ApicToTenb noainue ycix TBapuH Ha ABi BENuWKi rpynu: TuX, SKi

Man. 14. MatoTb KPOB, Ta TUX, LLIO KPOBI HE MatoThb (BiH BBaXaB, LLO KPOB MOXE
Apicroress (384 OyTu nuLe YepBOHO). TBApWH 3 KPOB'IO BiH, Y CBOKO Yepry, Noginve
322 pp. mo H. e.): Ha XMBOPOJHUX 6e3HOrMX (KMTONOAIOHI) Ta XMBOPOOHMX YOTUPUHO-

BUIATHUH rx (iHLWi ccaBLi), AMLEpPOaHUX i ANLEXMBOPOOHMX (NTaxu, penTuni,
NaBHBOTDEIbKUI amdaibii, pubn). (Momipkyldme, Yyu 3200Hi 8U 3 makum r1odinom mea-

y‘IeHHﬁ, ioro PUH Ha apynu_)
BBaXalThb 6aTbI{OM
300JI0T11 IIpunnunu kaacudikamii Teapun. 30pi€HTYBATHUCH ¥

BeJIMUE3Hill pi3sHOMAHITHOCTI TBapUH, AKi MENIKAaOTh HA HAIIIH IJaaHeTi, JOIo-
Marae HayKa cucmemamurKa meapuH. Ti ocHoBHI BaBHaHHS — ommc, HAfIMEHY-
BaHHSA BUOIB TBapuH Ta BU3HAUEHHS IXHHOT'O MiCIlsI B CHCTEMi OpraHiuHOTO
cBity. Ilpu 11boMy BUeHi-cuCTeMaTUKM BMBYAIOTH HE TiJIbKU CydYacHi BuUAU, a i
Ti, AKi MeIIKaIn KOJINCh.

Knacudikysamu opzaHi3Mu o3Haya€ BU3HAYUTH IXHI0O HAJEKHICTH 10
BCiX OCHOBHHMX CHCTEMATHYHMX KATeropii.

3 kypcy Oiosorii 6 xKigacy Bu 3HaeTe, IO BIEpPIIIEe OCHOBHI cucrema-
TAYHI OAWHUII 3alpoBaiyMB BHUAATHUN InBeacbkuii yuenuii Kapa Jlinuei
(mag. 15).
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Tema 1. PIBHOMAHITHICTb TBAPUH

Maan. 15. Kapa Jlinumeit (1707-1778). BugaTtuuii mBeacbKuit

Oiojyror i MeaUK, OT0 BBAsKAIOTh 0ATHKOM HAyKM CHUCTEMATUKH.

VYBiB TOYHY TEpMiHOJIOTiI0O IIPM OUMCYBaHHI BUAIB pPOCIAWH i

TBapWH, IPUHIINN IIOABITHNX HA3B BUiB, OCHOBHI CMCTEMaTUYHi

oauHUIl (BUI, i, MOPAIOK, Kjaac). Po3rasmaB BuL SK OCHOBHY
CHCTEeMATUYHY OJMHUIIO

LlikaBo 3Hamu

Y cBoin npaui «Cuctema npupoan» K. JliHHen onucas i cucre-
mMaTunsyBaB noHazg 4000 Buais TBapuH. YCix TBapvH BiH NOA4INMB Ha
6 knaciB: 3Bipi (To6T0 CcaBui), MNTaxu, Amdibii (y uen knac BiH
o6’egHaB amdibin i pentunin), Pnéu, Komaxm ta Yepsu. Tux TBa-
PWH, SIKUX NOMY He BOANOCs CMCTEMATU3yBaTK, BiH BigHIC 4O WTYYHOI rpynu «xaocy. (lMopie-
Haume eapiaHmu Knacugbikauii meapuH Apicmomerns ma K. JliHHes. Yum 60HU 8i0pi3HSI-
tombcsa? Yus knacugbikauis 6riuxda 0o cy4yacHOoi?)

dAx i B cucremaruiii pocanH, y CUCTEMATUIL TBAPHUH OCHOBHOIO CHCTEMATHY-
HOIO ONUWHUIICIO € 6u0.

!ﬁ BUO — CyKymHiCTh 0COOMH, MOAIOHUX MiK c060r0 3a GyI0BOIO, IpoIeca-

/j MM JKMTTEXiAIBHOCTi, BHMOTAMHM 0 YMOB iCHyBaHHSA, AKi BiIbHO cxpe-
IIYIOTBCSA MisK cO00I0 B IMPUPOTi, JAIOTh ILIITHUX HAIIAJKIB i Hacexd-
I0Th IIEBHY TEPUTOPIito.

Jluirie B OKpeMuX BUIIAAKAX OCOOMHU OJM3bKUX BUIIB MOXKYTHh HapyBaTHUCH
3 ocoOmHaAMM iHIMX OJM3bKUX BUIIB i HABITH 3aJIMINIATU TTOTOMCTBO (HAIIPHU-
KJag, Oicrep — riopupg 6iayru Ta crepiaAmi).

Bu smaere, 110 Haykosa HA38a KOMKHOTO BUIY CKJIATAEThCA 3 IBOX CJIiB
JaTUHCHLKOI0 MOBOIO, HampukJjajn Felis silvestris — xit smicoBuii (man. 16). ¥V
i HaykoBiii HasBi mepime caoBo (Felis) odHavae Ha3By poAay (JIaTHHCHKOIO
MOBOIO 3aB:KU MHUIIETHCS 3 BEJIUKOI JIiTepu), 10 AKOTO HAJIEKUTh BUI, a APY-
re — eudosy Ha3gy (nuilerbcsa 3 Majoi jgitepu). Taka HayKoBa Ha3Ba BULY €
€INHOIO IJIs BUEHHUX yCiX KpaiH i Jae 3MOTy YVHUKHYTH Pi3HHX HEIOPO3YMiHb.

Biusbki Bugu TBapmH 00’emHYIOTH y poau. Tak, BUAU KiT JiicoBuil i puch
HajexxaTb A0 pony Kimku. Biusbki poau 06’enuyoTs y pogunu. Hanpukian,
poau Kimkwu ta Beauki ximikwm (4o 1b0ro poay BXOLATH JieB, TUTD, JIEOIAp.,

Bud
Y Kit nicoswit CnopigHeHi Bugm o6’egHy0Th Y poau
Pio
Y Kiwwku CnopigHeHi poay 06'eaHy10Tb Y POAWHY :
PoduHa 1 :
Y Korsui CnopigHeHi poauHn o6’'egHyOTh Y paam
Psi0 1
Y Xuxi CnopigHeHi pagm o6’egHy0Th Y Knacu
Knac 1 :
3 Ccasui CnopigHeHi knacu o6’egHy0Tb y TUNK
Tun 1
XopAos.i

Maan. 16. Ilpuxkaan raacudikarii Kora JicoBoro
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Dgs

saryap) — npo poauHu Koraui. Bamsski pogumau o6’enuyioTh y pamgu. Hampu-
kaan, poguau Korsui ta Cobaui — me aBi pogunu pany Xwuwki. Bausski pagu,
y CBOIO Uepry, CKJIaIaioTh Kiaac. Hampukiaan, pagu Xuxi, Komaxoinui, I'pusy-
HM Ta iHmri HajgexaTb o KJjaacy Ccasii. Kiaacu o6’emmyiors v Tumu. Hampu-
kaanm, kaacu IItaxu Ta CecaBii — 1e Kiacu tTuny XopmoBi.

IlincraBoo miss 00’eTHAHHS CHUCTEeMATUYHUX OAUHUIL HUMKYOTO PAHTY
(HampuKJIag, BUAIB) B OAMHUIIL BUIOTO (POAU) € CTYIIiHbL POAMHHHUX 3B’ A3KiB
Mi’K opraHidaMaMu — IIOXOIKEHHS BiJ CIIiJIBHOTO IpemKa.

PisnomanirrHicts TBapuH. TBapuH TPAAUIITHO MOAINAIOTL HA 0€3XpedeTHUX
i xpeberHux (maj. 17). Pisuuimio misk HuMu BimoOpaskae cama HasBa. ¥ Iiep-
mux Hemae xpebra, y Apyrux Bim €. o 6e3xpebeTHMX HAJIEKUTHh ITOHAT
30 TumiB TBapuMH, KOKHOMY 3 AKUX IIPUTAMaHHUNA JINIIe HOMY 3arajJbHUU ILJIaH
OyIOBM Ta OCOOJMBOCTI IIPOIIECIB KUTTENIAIBLHOCTI. Yci XxpebeTHI — mpencTas-
HUKU TUNY XOPIOBi.

Maan. 17. A. Besxpeberui TBapunu: 1 — menysa; 2 — MOJIIoCK; 3 — Komaxu. B. Xpeberui
TBapuuu: 1 — puba; 2 — nrax; 3 — ccaBellb. 3a60aHHA: 3 JOIIOMOIOI0 BUNTEJIS BU3HAUTE
BUIY 300paKeHuX TBApPUH.

Vuepire nmoxinuB TBapmH Ha 0e3xpebeTHUX i XpebeTHUX
BUmaTHUil (paunysskuii yuenmuii +sKam Barucr Jlamapk
(mau. 18).

Maan. 18. Kau Barucr Jlamapx (1744-1829) - BugaTHUH
dpaHny3bKUil yueHUi, OOUH 3 IIEepPIINX yBiB TepMmiH «Oiosorisa»,
aBTOD WEPINOI eBOJIIONifHOI rinore3n

bionozivyHuii CI0BHUYOK: Kaacudikalia TBapuH, BUI.

MEPEBIPTE 3106YTI 3HAHHA

1. fIki saBmanHsa cucTeMaTuku TBapuH? 2. AKi cucTreMaTHUHi OOMHUIIL BUKOPUCTOBY-
0Th A Kiaacudikamii TBapun? 3. IIlo Take Bua? 4. fIKi TBapuHM HajexaTh I0 6e3-
xpebeTHuX, a AKi — g0 xpeberuux? HaseniTs mpukaanu.
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Tema 1. PIBHOMAHITHICTb TBAPUH

0620B0pimb y napax

Kopucryrouncs 3sHaHHAMH, OTPUMAHHMH Ha yPOKaX IIPHPOAO3HABCTBA, KJacudi-
KyiiTe 3aIllpPOIIOHOBAHI YUMTEJIbKOI/yUNTENEeM BUAU TBAPUH 34 CEPEIOBUIIEM iCHYBAaH-
HA Ta CII0CO00M IlepecyBaHHA.

[ng oonumauBux i KMimnusux
Yomy 6e3 POSBUTKY CHUCTeMaTHUKU OyB 01 HEMOYKJIMBUI PO3BUTOK caMoi 6ioJsorii?

TBOpYe 3aBOAHHSA

ITopiBuAlTe cucTeMaTuuHi KaTeropii, SKi BUKOPUCTOBYIOTh AJdA KJacupikarii TBa-
puH i pocauH. [[1a nporo KaacudikyiiTe KoTa CBiiCbKOro ¥ IMUMINIUHY cobady.

Llikaso 3HamMu

3a yacis K. JliHHes i nisniwe (maimke oo apyroi nonosuHm XIX CT.) opraniammn o6’egHyBanm
nvwe Ha nigcTasi nogibHocTi ixHbOI Byaosu, 6e3 ypaxyBaHHSA CTyneHsi cnopigHeHocCTi. Taky
CUCTEMY Ha3MBalTb wWmy4Hor. CuctemMa opraHiamie, sika 6a3yeTbcs Ha CRiNbHOCTI MOXO-
[PKEHHS opraHi3mMiB (iXHIX pOAMHHUX 3B’s13KaX), Ma€e Ha3By MpupodHoi. Hanpuknaa, npo Te, Wo
cuctema K. JliHHest Byna WTy4YHO, CBIAYMTE Takui dhakT: nyLle Ha NigcTaBi AesKMX pUc nogi-
OHocTi BynoBu Lelr ydyeHMn 3anucaB A0 pody Aulipka TakvMx TBapWH, SIK KpoKoaun, dulipka,
canamaHgpa, xamerneoH. Tenep ix BiGHOCATb A0 Pi3HUX POAVH, PSAIB i HaBITb Knacie (canaman-
apy — o knacy Amdibii, peuty — go knacy Pentunii).

§5. KMIKOBOMOPOXXHUHHI (KAAKI)

lMpuzadaiime, siki Bakyosi HasuBaloTb TpaBHUMW. Aki iXHi dyHKUiI? Lo Take xuTTeBa
dopma y poCrimH?

XapaKTepHi pHUCHM KHUIIKOBOIOPOKHUHHUX. 3a
0COOJIMBOCTAMM 30BHIITHBOI OYyIOBH Ta CHOCOOOM
JKUTTA KUIITKOBOIOPOKHIHHNX TiJATH Ha IBi Ipy-
1, OB’ sA3aHi 3 MPUCTOCYBAHHAM 0 MEBHUX YMOB
icHyBaHHSA: IOJIinU Ta Meays3u. Taki rpynu HasuBa-
IOTh dummesumu Gopmamu.

e Ilominu, HampukJazg rigpa, akTuHii, Mmagpe-
IIOPOBi KOpasu, BeAyTh NPUKDinjeHuir abo maso-
pyxJauBMi# cmoci6 KuTTa. IxXHe Timo Haramye
MiIlIOK, Ha BEPXHBOMY IIOJIIOCI AKOr0 pO3TallloBa-
HUH POTOBUM OTBip, OTOUeHHUH ITynaabaAMu (MaJl.
19, 1).

e Menysu, Ha BigMiHy Bij moJimiB, BegyThb
pyxXJuBHil cmoci6 KuTTa. IxHe Tijo Harazye mapa-
COJIBKY, IO KpadAX fAKOI po3TallloBaHi YHCJIeHHI
mynaabiia (masa. 19, 2). OgHa yacTuHA IapacoJib-
KM ONyKJIa, iHmIa — yBirayra. ¥ IeHTpPi BBirEyToOil
YAaCTUHU PO3TAIllOBaHe POTOBe cTebesblie 3 POTO- Man. 19
BUM OTBOPOM Ha BepxiBii. Meaysm aKTHBHO IIJja- PisHi sKuTTERI .q)opwm
BAIOTH y TOBIIi BOAU. KUIITKOBOIIOPOYKHNHHUX

3 0c0o0JIMBOCTAMY OYAOBHU MOJIIIIiB 03HANOMIIMO- 1 — moxim; 2 — mexmysa

ca Ha npurigazni zidpu (man. 20). ¥V npicHEX BozO-
Max YKpaiHM MemIIKaoTh PisHi BUAM Tigp, IX MoKHa mMo0AUYnTH HA IIiABOTHUX
npeaMeTax, A0 AKUX Tipa MPUKPIMIoeThed migomiBoio. Ile ocHoBa HMIKHBOIL
YACTHUHU Tija Tigpum — cTebenblld, M0 Oi€ AK HIPHCOCOK. Ha mpoTHIeKHOMY
TOJIIOCL Tijla PO3TaIllOBaHUII POTOBUM OTBip, OTOUYEHUH ITyIaJIbIIAMIU.
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BHYTPILLHIN wap

Maun. 20. A. Cxema O6ymoBu rigpu: 1 — crebeinblie, SKe 3aBEPIIYETHCA POSIMIUPEHHAM —

migomBoro; 2 — poroBuii orBip; 3 — mynaabua. B. Tunm xaitur rigpm: 1 — xKaaki

(a — KajKa HUTKA BCepeIWHI KJITMHU, 6 — JKajJKa HUTKAa, BUBeIeHA HAa30BHi);

2 — mpomiskui; 3 — MiMKIiTHHHA peuoBuHA; 4 — emiTegianbHO-M’s130Bi; 5 — TpaBHIi;
6 — HepBOBi; 7 — 3a03MCTi

CTiHKH Tijla KMIIIKOBONOPOMKHMHHNAX CKJIAJAIOTLCS JIAIIE 3 JBOX IIapiB KJIi-
TUH — B0BHIMIHBOTO Ta BHyTpimHBOro (Majs. 20. B). Mixx HumMum y BurIani
IPYKHOI IIJIACTUHKY PO3TAIIOBAHUY TOHEHBKUH ITap MiKKJIITUHHOI PeUYOBUHU
(man. 20. B, 3), aky BuUminAOTh camMi KiIiTuHU. BoHa BUKOHYE OMOPHY (QYHK-
miro. Por y rizpu Beme B MIIIKOHMOAiOHY KUINKOBY HMOPOKHUHY, B AKill Imepe-
TpaBiioeThbea ixxka. Came I1d 0coOJuBicTh OynoBM 3yMOBMJIA OAHY 3 HasB
rpynu — Ruwiko8onopoxHurHI.

Y 3oBHiIIHbOMY INapi KUIIIKOBONOPOKHUHHUX € XMaJKi KJaimuuu (3Bigcu
MMOXOAUTH IIle OgHA HasBa IuX TBapuH — JHanki). CIyryoTh KalKi KIITUHA I
3aXWCTy, YPasKeHHs 3700mui Ta il yrpmMmaHHSA; HaWOiIbIIe iX HA NITYTATbIIAX.
YcepenuHi Kaakol KJIITHHM PO3TaIllOBaHa KalcyJia 3i cHipaJbHO 3aKpPyUYeHOIO
skasKoio HuTKoio (Man. 20. B, la). fdkmio 3mobuu, 1o MPOIIWBAE IMOB3 TiApy,
3aYeNunTh YYTJIUBUI BOJOCOK TaKOl KIITUHM, :KAJKa HUTKA BUKUIAETHCSI HA30BHL
(man. 20. B, 16). Boua nmpouHukae y paHKy, III0 YTBOPIOEThCSA Ha TiIi 3m00uyi, a
pa3oM 3 Helo — i TOKCMYHA peYoBUHA, siKa i1 napasaisye. Hosi skanki KiaiTuHM, Tak
caMo fAK ¥ iHII TUOW KJIiTUH, BUHUKAIOTH 38 PAXYHOK NPOMINCHUX KJITHUH (MaJ.
20. B, 2), 3gaTHUX [0 HOAiTY.

IloxkpuBu riipu yTBOPIOIOTH enimenianvHo-m’a306i kiaituau (man. 20. B, 4).
3aBAsSKN CKOPOUEHHIO M’SI30BUX Bi[POCTKIB IMMX KJITHH TiJIO TiIpM CTHCKAETHCA
a00 HaXUISIEThCSI B IMeBHUil O0iK. € B 30BHIIIHbOMY IHapi i Hep8osi KiimuHu
(man. 20. B, 6). Cepen KIiTUH BHYTPIIITHBOTO INIAPy HEPEBaYKAIOTh MPABHI KJi-
MuHU, III0 MAIOTh IKTYTUKH, ajie 30aTHI YTBOPIOBATH 1 HECIIPaBXKHI HisKKHU (MaJI.
20. B, 5). BoHu 3axX0ILTIOIOTE 13Ky, AKa JaJli IepeTPaBIIOETHLCA B TPABHUX BaKy-
onax. 3anosucmi kaimunu (Man. 20. B, 7) BUp0oOJSAIOTH i BUMIJIAIOTE Y KUIITKOBY
HOPOKHUHY TPaBHI COKM, IIiJ mi€l0 AKUX 3400MY TaM II€PETPABJIIOETHCS.

YV Menys MiKKJIITHHHA pedyoBMHA MicTHUTh Oarato Bogu — mo 98 %. Tomy
ixHe Tijo aparsucre. Bucokuii ymicT BoAM goIlioMarae Menys3i TpUMAaTHCh Y
toBIli Bogu. IlepecyBaeTbcsi TBapmHA 3aBAAKY CKOPOUYEHHAM IIapPaACOJIbKMU.

KumkoBonmopo:kHMHHI — 31e06iabImoro xm:xaku. I[piObHI BUAM KUBIATHCA
e ApiOHiMMMET 6e3XpebeTHMMY TBAPUHAMM, BEeJINKiI — MOXKYTh 3aKOBTYBATH H
xpebeTHuX (HATPUKJIAL, puod).
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Tema 1. PIBHOMAHITHICTb TBAPUH

Maan. 21. PisHoOMaHITTA KUIIIKOBOIOPOXKHNHENX: 1 — rigpa mpicHoBogHA; 2 — Menysa
KpacmemaxkycTa; 3 — Meaysa aypesid; 4 — Meays3a KOpeHepoT; 5 — JiollepHapis;
6 — akTHHiA KiHCBbKa

PizHoMaHITTS KUNIKOBOMOPOKHUHHUX. ¥ CTaBKax, o3epax i piukax 3
NOBiJIBHOIO Teuiero momupeHi pisHi Buam 2idp (man. 21, 1). Boru cnoxuBaroTh
OJHOKJIITMHHI opranismu, ApiOHUX ParKomogiOHMX i uepsis.

¥ piukax Ykpainu, sokpema [uinpi, Tpanngerbca medys3a kpacnedaxycma
(mag. 21, 2). BoHa ny:ke MajeHbKa, AiaMeTp il mapacoJIbKU CArae Jiuie 2 CM.
BarkaroTs, 1110 y BogoiiMu €Bpomnu Iii TBapuuu morpanuiau 3 IliBgenmoi Ame-
PUKHK Pa3oM 3 TPOIIUHMMM BOJHHMU POCINHAMU.

Y YopHOMy Ta A30BCHKOMY MOPSX IOIIUPEHI Menysu aypenis, KopeHepom
i nroyepnapisa. iamerp napaconbku aypedil (man. 21, 3) moxe caratu 40 cm.
Y xopeHepoTa HeMae IMyIajiellb, KaJKi KJIITHHY MiCTATHCSA O IIOBEPXHi mapa-
COJIbKY Ta BUIOBYKEHUX, 3POCIUX MiK co00i0 poToBUX JomaTax (mana. 21, 4).
Jlionmepuapis, abo MopcbKuii Jixrapuk (man. 21, 5), Bege mpuKpimjIeHuii coo-
ci6 sxuTTa. HidKKoI0, III0 3aKiHYYETHCA IIPHCOCKOM, MeAy3a IPHKPIILIIEThCI
IO PisHUX IMiZABOAHUX IPeIMETiB, HAIPHUKJAL BOLOPOCTEHl, UMM Harajaye IIOJIiIl.

OKpeMy IpyIlly KUIIKOBOIOPOKHUHHNX CTAHOBJIATH KOPAJIOBIL moJinu. AKTH-
Hii — 1Ie ofHAa 3 IPYyIl KOPAJOBUX IMOJINiB, mo36aBJie-
HUX CKeJsieTa. BOHM MOXKYTb OyTH sICKpaBo 3abaps-
JIeHi B 3eJIeHUH, CUHiN, YepPBOHUI, OypUl KOJIbLODH,
Haraayioun (PaHTaCTHUHI KBiTH, TOMY iX IIle Ha3HU-
BAalOThb MOPCHBKMMMU aHeMOHaMu (aHEeMOHH —
TpaB’AHUCTI POCJUHU 3 BUIIYKAHOIO KBiTKOM0). ¥
Yopuomy Ta A30BCBKOMY MOPSAX Ha OHI m00JIMU3Y
OeperiB Merikae akmunia kincoka (Mau. 21, 6).

BaraTo xopasoBuX mOJiNiB YyTBOPIOIOTH KOJOHII.
Ile BimOyBaeThcsA TOMY, IO IIicjass OPYHbBKYBaHHS
0COOMHM Ha BCe JKUTTSA 3aJUMIAIOTHCA 3’€THAHUMU
3 TijoMm KoJoHii. Taki KoJOHII MOXKYTH yTBOpPIOBA-
T KopasoBi pudu. B yrBopenHi KopanmoBux pudis
HacamIepe] 6epyTh y4acTb madpenoposi xKopaau
(man. 22, 1). IcHyoTh i Kopajau, 110 MalOTh CKeJIeT %% :
3 KaJbIlili KapOoHaTy a00 OpraHiyHOI PeYOBHHU. Maa. 22. Kopanosi mominum:
Tak, wepsoHull kopan (Maj. 22, 2), DOMIUPEHUN Y 1 — MazpenopoBi kopamiu;
CepenzemrOMYy MOpPi Ta ATJIaHTUYHOMY OKeaHi, 2 — uepBOHUH KOpal
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Maun. 23. Hebesneuni pusa aogunu (1, 2, 3) i mapasutuuni (4) KUIITKOBOIOPOKHUHHI:
1 — miames; 2 — disanisa; 3 — mopchbKa oca; 4 — moJimomiym

Mae€ pPisHi BiATIHKM — BiZ CBiTJIO-POKEBOTO 0 TEMHO-UEPBOHOTO, Maiiske YOPHO-
ro. 3 HbOr0 BUTOTOBJISIOTH IOBEJIipHI mpuKpacu.

Hebesnery s 340poB’s JIOAVHUA CTAHOBJIATH OMIKM Bif JKAJIKMX KJIITHH
BeJIETEHCHKOI Menysu yiawei, 110 MeIIKae B IMiBHiYHMX Mopax (man. 23, 1). ¥V
TPOmIYHWX MOPSAX MOXKHA HATPANUTY HAa ILJIAaBalOvy KOJIOHiI0 — ¢hisaniio, abo
«IOPTYTaJbChbKUM Kopabauk» (Mman. 23, 2). 3ycrpiui aiogmHu 3 (disamiero
MOJKYTh 3aBEPIINTHUCA CUIBHMMHU OIliKamMu. € cepel KMIIKOBOIOPOXKHUHHNX 1
nmapasuTu4Hi Bugu. 30KpeMa, OLVH 3 HUX — noainodiym — napasmuTye B iKpUH-
KaX oceTpoBUX pub, KUBJISUYNCH :KOBTKOM (MaJi. 23, 4). Ileit Bug Mmo:ke 3aBaa-
BaTHU IIKOAM PUOHOMY T'OCIIOAAPCTBY.

HUKOM abo raH4ipkol BMAANUTM 3 ypaXeHOoI AiNsSHKX Tina Xanki KnituHu megysu.

AKWOo pyLwHMKa abo raHyipkn HemMae, MOXKHa BUKOPUCTATK M CyXMIA MICOK. YpaxeHy
[insHKy Tina cnig obpobuTu cNnMpToM, PO34YMHOM aMoHiaky abo coau. Y BaXKnx Bunagkax
NoTpibHO HeramHo 3BEpPHYTUCS A0 Nikaps. 3axoaun NpodinakTukK: y Micusx, e HEMOXINBO
YHUKHYTUK 3yCTpidi 3 Meady3amu, 34aTHMMW 3aBAaBatv ONikiB, CNig 3aCcTOCOBYBATK rigpo-
KOCTIOMW, 3aXMCHi Macku, OKynsipy TOLLO.

? ii Y pasi yxaneHHa Meay3ot0 cnig HeranHo HagaTtu N4uHI nepwy gonomory. Pyu-

bionozivyHuii C/IOBHUYOK: MoK, Mexy3u.

MEPEBIPTE 3106YTI 3HAHHA

1. 3 AKMX KJITHH CKJAJAIOTLCSI CTIiHKM Tijla KHUINKOBOMOPOKHMHHEUX? 2. fAKi
0CO0JIMBOCTI TPaBJIEHHA KUIIMKOBOHOPOXKHUHHNX? 3. fAka OGymoBa :mankux Kiaitua? dAxa
ixua @pyukiia? 4. Yum BigpisHA0ThCA TOJinU i Mexysu?

[ng donumausux i KMimausux
TpaBJieHHS KAIITKOBOMOPOKHUHHUX HA3WBAIOTh 3MimanuM. K B BBakaeTe, 4omy?

LlikaBo 3HAaMu

HocnigHuk rigpn — dpaHuy3bkmin 30onor Abpaam Tpambne (1710-
1784) — we y XVIII ct., pospisatoum ii B3OOBX Ta Monepek, cnocrepiras
BiAHOBMNEHHS YacTWH Tina (Wwynanews) abo Linoi TBAapuHM 3 OKpEMUX LUMa-
ToukiB. BaraTopa3oBo onepyoun Nonin, BiH O4EPXXaB «CEMUIOOBY» rigpy.
BigpizaBLum BCi «ronosu» (Hacnpaeai — OTOYEHI LynanbLsiMyM poTOBi OTBO-
pw), BocnigHMK cnocTepiraB IXHE BiOHOBMEHHS!, NogiGHO Ao TOoro, SK, 3a AaB-
HborpeLbkumn Michamu, Bigpoctanu BigpybaHi l'epaknom ronosu JlepHe-
cbKoi rigpu (Man. 24). 3Biacu n NoxoguTb Ha3Ba Li€i TBApUHMW.

Maun. 24. Tepoii naBHbOTPeNbKUX Mi(iB — 'epaks — y6uBae
JlepHelicbKy rifpy (CKYJIbOTYpPa JaBHBOTPEIILKOIO CKYJIBIITOPA
Jlicinma (IV ct. mo u. e.), KamiTomiticbkuit myaeit, Pum, Itamis)
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Tema 1. PIBHOMAHITHICTb TBAPUH

§6. KIALMACTI YEPBU

lMpuzadatime yHKLiT KPOBOHOCHOI cucTemu. LLlo Take rymyc?

XapakTepHi pucu kinsuactux yepsis. Kinsb-
JacTi yepBu, ab0 KiTbuaKu, MOIIUPEHi B mpic-
HUX BOJOHMMAaX, MOPsAX, V I'pyHTi. € cepen HuX
TaKOXK IMapasuTH Ta KPOBOCUCHI BUIM.

Tino kismbyacTUx UEepBiB IOAijieHe HA OKpe-
Mi KiJgbIld — cerMeHTH, Bif YOro M HOXOIUTH
ixHa HasBa (MaJy. 25).

m Ce2MeHMU — YaCTHHHU Tija JeAKUX TBa-
puH (KiJTbUYacTHX YepBiB, YIEHUCTOHO-

] . Maan. 25. Cxema 6ymoBu
rMX), PO3TANIOBaHi B3JOBXK Tila OXUH CerMeHTIiB KiJbuacToro uepsa:

3a OJJHMM. 1 — DOKpuBM; 2 — HOPOKHHUHA
Tija; 3 — KPOBOHOCHI CyIqUHU;

BaBAAKHU MOy HA CErMEHTH Tiio HafyBae 4 ~ KMIIKIBHUK; 5 — HepBOBa

cucremMa; 6 — ImeperoposgKa Mi

3HauHOi ruyukocri. IlepexoHaTmcs B IILOMY COrMEeHTAMY

MOXKHA, CIOCTEpiraoum 3a PyXaMH AOIIOBOTO
yepB’AKa. SOBHIITHIO OymOBY W XapaKTep PYXY KiJbYacTHUX UEpPBiB BUBUUMO
HiJ yac BUKOHAHHSA JIa00OPATOPHOI'O JOCIiIKeHHs.

2

AOBEAEMO HA NPAKTULI o%

JlabopamopHe docnidxeHHs 308HIWHbLOT 6ydosu ma pyxy
Kinbyacmux 4yepsig

(Ha npuknagi gowoBoro Yyeps'daka abo TpyboyHumKa)

O6nagHaHHSA, maTepianu Ta 06'eKTU fOCNiIAXEHHSA: XMBi AOLOBI YepB’saku abo Tpy-
OoyHKK (3a BUGOpOM yumuTens), dpikcoBaHMI MaTepian, Makponpenapatu, vawku [eTpi,
GinbTpyBanbHUI Nanip, NiHUETH, Nynu.

1. 3a pgonomorow nynu po3rnsiHbTe 0COBMMBOCTI 30BHIiWHbLOI GygoBM [OLOBOrO
yepB'sika abo TpyboyHuMKa.

2. lMoknagiTb XXMBOro AOLLOBOro YepB'ska Ha apkyLl nanepy. lNpocTexTe 3a Noro pyxom.
MpucnyxarTtecs Oo WypxoTy, KM YyTW Nig Yac pyxiB AOLLOBOro Yeps'ska.

3. JOTOpKHITbCS NiHLETOM [0 XMBOro AOLLOBOro Yeps'ska abo TpyboyHmka. Ak TBapyHa
BigpearyBana Ha 4OTKK?

IToxkpuBu Tijma KimbuacTux 4epBiB — wkipHo-w'a308uil miwok. Tak HasuBa-
IOTh CYKYIHICTh MOKPUBHUX EITiTeTiaJbHUX KJITHH i PO3TAIIOBAHUX IIiJ HUMU
IBOX IMapiB M’A3iB — KiableBuX i mo3moB:xkHiX. KiiTuHUN emiTesiro BUAIISAIOTH
Ha30BHI TOHEHbKMI IIap IiJgbHOI HEKJIITMHHOI DEYOBUHU — KYMUurKyny.
Y moxpuBax 6araro ciau3oBux 3ayios3. Cams BUKOHYE 3aXUCHY (DYHKIIiI0O Ta, 3BO-
JIOKYIOUU IIOKPUBHU, 3abesleuye Kpishb HUX ra3o00MiH.

IloposxkHmHA Tija KiJTbuacTHX UepBiB BigMe)koBaHa BiJf BHYTPIIIHIX OopraHis
1 TKaHWH IIapoM emiTemialbHUX KJiTHH. Taki cami mapu BiZOKpeMJIOIOTH
MOPOKHUHY KOMKHOT'O CerMeHTa Bix cycizmix. PimmHa, 1110 3aII0BHIOE IIOPOMKHU-
HY Tina, cupuse miagTpuMaHHIO iioro dopmu, 3abesmedyye TPaHCIOPTYBAHHSA
HOKMBHUX PEUYOBUH i KiHIEBUX HPOAYKTiB OOMiHY TOIO. 3aBOAKKU TOMY, IO
IOPOKHIHA OJHOTO CerMeHTa BiJOKpeMJieHa BiJi MOPOKHUHU IiHIIIOTO, 3a
HE3HAUHUX YIIKOJYKEHb IOKPUBIB IOPOKHUHHA PiliHA BUTiIKae HE 3 yCHOTO
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Tija, a TiABKM 3 KiJTbKOX YIIKOAMKeHuxX cermeHTiB. Ile 3amobirae sarmbeJri
TBapUHU.

LlikaBo 3Hamu

MopiGHMIA NpMHLUMN BUKOPUCTOBYIOTL Y CyAHOOYAyBaHHI: TptoMu Kopabnis ainatb nepe-
ropogkamun Ha Biaciku. ko kopabenb 3a3Hae NpoboiHW, BoAa 3anOBHIOE HE BECh TPIOM,
a nve oauH Yu Kinbka BiacikiB.

Ha BigMiHy Bij KHMIIIKOBOIIOPOMKHMHHNX, KiJIbYACTiI YepBU MAIOTh CIPABIKHI
cucTeMH OpraHiB: TpaBHY, BHUIIJIbHY, KPOBOHOCHY, HEPBOBY Ta CTaTEBY
(nuB. maiy. 25). BaraTo mMemIkaHIliB BOJOMM MalOTh OPraHU JUXaHHA — 340pa.
BoHu garmoTh 3MOry AmxaTy KHCHEM, PO3YMHEHMM y Boxi. Opramm uyTTs Hal-
Kpaillle pO3BUHEHI B MEIIKAHIIiB BOAOMM, AKi BeAyTh PYXJIUBUI CIIOCI0 JKUTTA.
Y Hux € opraHu JOTUKY (BYCHKHU, IIyIAJbIlsa), HIOXY, 30py (oui), piBHOBaru.
Y MemIKaHI[iB I'PYHTIB, HaOPUKJIAJ IOIOBUX uepB’sKiB, cmeriasiszoBaui opra-
HU 4YyTTA DOSBHUHeHi ciaabo abo Bsarami Bigcyrmi. Ixmi ¢yHKHii BEKOHYOTH
HepBOBi 3aKiHueHHA B HOKpuBax (mpurazaiite peakiliio IOIIOBOTO uepB’sdKa
Ha ToapasHeHHs). ¥ 6iabITocTi KiTbuacTux uepBiB o6pe po3BUHEHA 3AaTHICTH
0 pezeHepauyii — BiTHOBJIEHHA MOIIKOAMKEHUX YACTUH Tija.

Poap kinpuacTux uepBiB y mpupoai Ta kutri gromuHu. IlepeBaskHa 6inb-
IIicTh BUAIB KiJbUaCTHX UEPBiB HaJIEKUTH A0 0araTOINEeTMHKOBUX 1 MaJIollie-
TUHKOBUX UEPBiB Ta II’ABOK.

e VY 0OaraTONIeTHHKOBHUX 4YEPBiB IlepelHi cerMeHTH Tijila MOYKYTb 3pOCTa-
THUCh, YTBOPIOIOYM TroJioBHUE Bigmin. Ha HbomMy poaramioBaHi opraHm 4uyTTs i
poToBuii 0TBip. 3 OOKiB cerMeHTiB Tyay0a yacTo pO3TaIllOBaHI MYCKYJIbHI Joma-
Ti — cBOepigHi opranu pyxy. BoHU cayryioTh AJd HOB3aHHA 4YM myaBaHHsa. Ha
HUX PO3MIiIlleHi YMCJIeHHI HOBTi MIeTHHKY (110 ¥ MaJio Ha3BY KJacy), a 4acTo i
opraHu IUXaHHA — 3a0pa.

BararomieTnHKOBI YepBU MOIIWPEH] MepeBasKHO B MOPAX, HACEJSIOUN PisHi
raubunu. Cepel HUX € XWiKi, POCIMHOIAHI UM BceigHi TBapwHHU Ta BUAU, AKi
SKUBJIATLCS IPiOHMMU opramismamu, Bimizkyoun ix 3 Bogu. Taki Bugu Hasm-
BaIOThH ¢hinbmpamopamu.

Y YoprHoMy Ta AB0BCHKOMY MODSX MEUIKAIOThH Hepeicu (Man. 26, 1), akumn
JKUBJATHCA I[IHHI BUAY IPOMUCIOBUX pub, 30KpeMa oceTpoBi. J[leAKux 3 6araTo-
MIeTUHKOBUX YePBiB, HaOpPUKJAA IIeBHI BuAu naaono (maa. 26, 2), y:KuBae
B imky miopmua. IMTickoxcunieé (man. 26, 3) BUKOPUCTOBYIOTh SIK JKUBIIB IJIs
puboIOBTi.

Mauan. 26. BararoieTnHKoBi uepBu: 1 — Hepeic; 2 — magoJio; 3 — MiCKOMKUII

e MaoumeTuHKOBI YepBH IIOIINPEH] IepeBakHo B I'PYHTI Ta IPiCHUX BOMO-
nmax. IlepecyBaioThbCcss BOHM 3a PAXYHOK IIOUEPTOBUX CKOPOUYEHDb Pi3HUX IITapiB
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Tema 1. PIBHOMAHITHICTb TBAPUH

Maan. 27. ManoieTnHKOBi uepBu: 1 — moioBuil 4epB’AK (a — HOSCOK);
2 — ruoiioBuii uepB; 3 — TPYOOUHUK

M’A3iB MKipHO-M’A30BOTO MimKa. Ha meBHEMX cermMeHTax Tija cTaTeBO3piimx
0COOMH € pO3IIUpPeHHs — noscox (mana. 27, 1la). Moro 3ay103u BUAIIAIOTEH CIAU3,
3 AKoro POpMyeThCA OOOJOHKA KOKOHA. ¥ KOKOHI, SKMHA YTBOPIOETHCS IIif
Yac PO3MHOKEHHSA, MICTATHCA IOKWBHI PEYOBUHU, MOTPiOHI IS DPO3BUTKY
3apojKa.

Howo06i uwepé’axu (man. 27, 1) ta inmi rpyHTOBI MaJOIeTHHKOBI uepBU
BifjirparoTs HaJA3BUUYAWHO BaKJMBY POJIb y IpoIlecax I'PyHTOyTBOpeHHA. IIpo-
KJIaJAalouy NOBTi XOIM, BOHU 3a0e3IeUyIOTh HNEePEeMilllyBaHHS Ta POSIYIIEHHA
rpyHaty. Ile mosinirye nTpoHMKHEHHS IOBITPA Ta BOAM M0 KOPEHEBOI CHUCTEMU
pocyinH. JOITOBI UepB’AKU JKUBJIATHCA BiIMEpPJIUMU PEIITKAMU POCJIUH, 3aTs-
I'yioud iX y cBOI X0AaH, i TMM 30aradyioTh I'PYHT OPraHIiUHMMN PEeUYOBMHAMMU.
¥ mporeci mepeTpaBieHHA POCIUHHUX PEIITOK B IXHbOMY KUIITKiBHUKY (op-
MYIOTBHCS OPraHiYHi peUYOBMHU, 3 AKUX YTBOPIOETHCA POMIOUMI I'YMYCOBUH I1ap
r'pyuaTty. CBOIO Ha3By [OIIOBi UepB’sIKM AicTaJaum TOMY, IO IIiCJIs HOIIiB, KOJIU
BOZa 3aJIMBAE IXHi X0au, 0araTo WX TBAPUH BUIIOB3AIOTh HA IIOBEPXHIO YEpPE3
HecTauy KUCHIO y IIePE3BOJIOYKEHOMY I'DYHTI.

OzmH 3 BUJIIB HOWIOBUX YePB’AKiB — 2HoU06ul uepe (Man. 27, 2) yacTo Tpa-
IJIAETHCA B KyIax T'HOIO UM KOMIIOCTY (OpraHiuHe JOOPMBO — CyMIiIll THOIO Ta
omaJjoro JucTs). Bin mepepobiisge opraumiky Ha BucokoedeKTUBHE N0OpPuUBO (6io-
rymyc). OckinbKu 1et Bun nmouaau posBogutu y mrati Kamxigopria (CIIIA), Bin
IicTaB KOMepIiiHY Ha3By — kanigpoprilcvruil wepsonul. Eitzenia I'opneesa,
BUJ, 1[0 MOINUpPeHuH Ha TepuTopii JHimpomeTpoBchKoi Ta 3amopisbKoi obsac-
Teit, 3aHeceHo A0 UepBoHOI KHUTU Y KpaiHwu.

ar [olwoBi Yeps'saku NOTPeByITh OXOPOHU. IXHSI YNCENBHICTL CKOPOUYETLCS BHACHII-
<Y;Qf“ OOK HagMipHOro BUKOPUCTaHHS MiHepanbHMX Ao6puMB Ta OTpyToXiMiKaTiB.

Y mnpicHumx BopgoiiMax YKpaiHM NOOIINPeHI HeBeJUWKiI UepBU B3aBIOBIKKU
2-5 cm — mpy6ounuxu (Man. 27, 8). Ix Tax HasBamm TOMYy, IO Y BOJHOMY
I'PYHTi HAaBKOJIO IXHBOTO Tija (POPMYyeETHCA IHYUYKaA 3axXMCHa TPYOKa 3 MYJIOBUX
YaCcTOK, CKJIEEHUX CJIM30M. 3a MeKi TpyOKHU BHCYBa€ThCA 3aJHS YacTHWHA TiJja,
AKa 3MiMCHIOE XBUJIENOMIOHI pyxXu, IO CIPHUAITH raszoodminy. TpyOouHuKiB
YacTO BUKOPUCTOBYIOTh AK KOPM AJA akBapiymMHux pub. IIpomyckaiouu Kpishb
CBill KUIIKiBHUK JOHHUII MYJ, TPYOOUHUKM PO3KJIAMAIOTH OPTraHiuHi CIIOJIYKH.
Tomy BuYeHI PEKOMEHAYIOTH BUKOPUCTOBYBATU IIUX TBAPWH [JIA OUYUIIEHHS
CTiUHMX BOJ, 3a0pPyAHEHNX OPraHiKoIo.

e Il’aBKkM HOIIMpPEH]i MepeBaKHO B IIPICHUX BOAOMMAX i MOpPAX, ajie TPaILIsd-
I0ThbCcA 1 Ha cyxomoii. Cepel HUX € XMMKAKU, AKL KUBIATHCA OPiOHMMU TBApPU-
HaMu (MOJIIOCKaMM, YepBaMH TOII0), KPOBOCKUCHI BUAM Ta IapasuTHU.
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Ha nepeganomy Ta 3aJHBOMY KiHISAX Tijia B II’ IBOK PO3TAIIOBaHi IBa IIPHCO-
CKH: pOoTOBUii Ta 3afHill (MaJ. 28, 1, 2). 3a 10IOMOTOIO IIPHUCOCKIB I’ IBKU IIepe-
CYBalOThLCS, 4 KPOBOCUCHI BUIM MPUCMOKTYIOTBCA IO Tijla KUBUTEJSI. MelKkaH-
IIi BOJOMM TaKOMX ILIaBalOTh, XBUJIEIOAIOHO BUIMHAIOUM Tijgo. Y Bomomax
Vkpainu TpamiseTbes meduuna n’aeéxka (Maa. 28). BoHa HaeKUTh 10 KPOBO-
CUCHUX BUAIB. ¥ POTOBOMY IPUCOCKY € TPH IIeJenu, BKPUTI APiOHUMU 3y0Um-
kKamu. Humu no’saBKa mpopisae IIKipy TBapuH
Uy JIOAUHU U Yyepe3 PaHKU BUCMOKTYE KPOB.
Y craagi camHM MeguMUYHOI I’ABKHU € 0COOJIU-
Ba pevoBWHA — TipyamH, H[0 3amobirae 3ci-
IaHHIO KpoBi. ToMy m’sBKa MOXKe BHCMOKTY-
BaTH 3 PaHKM 3HAUHY KiJgbKicTh Kposi. Ila
KpPOB Haue B 3aKOHCEPBOBAHOMY CTaHi 306epi-

, raeThbCsd B Ii KUIIKIBHUKY KiJbKa MicAIliB.

Ma.n. 28. Mepuana 1’ ABKa: MeauyHy II’BKY 3 AaBHiX UaciB BUKOPHUCTO-

1 — poTOBUII IPUCOCOK; .
2 — gajmiii IPUCOCOK BYIOTb y MEJUIMHI, 30KPeMa IIPU 3aXBOPIO-
BaHHAX KPOBOHOCHUX CYIWH, AKi CyIIPOBO-
IKYIOTBCS YTBOPEHHSAM KPOB’SAHUX 3TyCTKiB — TPoMO6iB, a TAKOMK OJIA 3HUIKEH-
HS KPOB’SITHOTO TUCKY.

YHacaigok 3a0pyaHEHHs BOJOMM Ta iHTEHCHMBHOIO BHJIOBY YMCEJbHIiCTH
MenuuHOI II’AIBKM B YKpaiHi ayske ckopormiaacsa. Tomy Ieii Buja 3aHeCceHO 10
YepBoHOi KHUTHU YKpaiHU.

bios102iYHUl CNOBHUYOK: CerMeHTH, WIKipHO-M’S30BM# MIlIOK, KyTMKyJa, (iabTpa-
TOpH.

MEPEBIPTE 3106YTI 3HAHHA

1. IlTo Taxe cermenTarlis tina? ke sHauenHs 1boro aeuia? 2. Yum npexacrasieHi
MOKpPUBU KinbuacTux uepBiB? 3. Ak pmxaroTh KimbuacTi uepBu? 4. Aka pojb AOIOBUX
4yepB’saKiB y I'pyHTOyTBOpeHHi? YoMy iX moTpi6bHO oXOopoHATH? 5. 3 AKOI0 METOI0 MeIMU-
HY II’SIBKY 3aCTOCOBYIOTH Y MEAUIIMHI?

0620B0pimb y 2pynax

1. ITopiBHANTE 0COGJIUBOCTI OyIAOBU Ta JKUTTEAIAJIBHOCTI KHUITKOBOMOPOXKHUHHNX i
KinmpuacTux uepBiB. fKi ycKaamHemHsa B opramisaii KinpuakiB Bu momituaun? 2. 3a
AKUMU OCOOJIMBOCTSAMMU OYAOBM KiJIbUACTHUX UEePBiB MOMKHA BCTAHOBUTH CIIOCiIO IXHBOIO
KUATTA?

LiikaBo 3Hamu

Y Kapnatax TpannsieTbCa OOLOBUIN YepB’'siKk el3eHis
cy6MOHmMaHHa, 3gaTHui ceitutucs (man. 29).

% 3 fonomoroto BUMTENbKM abo BUMTENS ckNafiTb
s BisHec-nMnaH 3 BMPOLLYBaHHA KanicpopHiCcbkoro
YyepBOHOro 4epr’sika. Lle Buag BUKOPUCTOBYIOTH

Ona oTpuMaHHsa edekTnBHoro gobpuea — Giorymycy Ta e
K HaXMBKY Ans pnbonosni. [ins uboro getanbHO O3Ha- Maun. 29. Eitzexis
MomMTecst 3 METOAMKOK BUPOLLYBaHHS, BpaxynTe BUTpaTH cy6MOHTAHHA

Ha BMPOLLYBaHHA (BMKOPWUCTaHa Mnowia, BUrOTOBIEHHS

KOMMOCTHMX SALLMKIB, BUTPATK Ha 3akyniBrto cybcTpaTy ANs IXHbOrO XXUBMEHHS: THiW, NTa-
WMHWUIA nocnig, 6agunnga pocnuH, onane nMcTd, Conoma, XapyoBi OBOYEBI BiAX0AN TOLLO,
BUTPaTU Ha eHeprito AN NigTPMMaHHA ONTUManbHOI TeMnepaTypu (3anexHo Big nopoam
—+15 °C...#+29 °C) Towwo). O3HanomTecH i3 LiHamMmun Ha 4YepB’saKiB (Npu KyniBni 1 y pasi npo-
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Tema 1. PIBHOMAHITHICTb TBAPUH

Jaxy) Ta Ha Giorymyc y Bawiomy perioHi. Iig yac po3paxyHky npubyTky BpaxynTe Heob-
XiAHWI NoJaToK, KN BaM JOBeAEeTbCS 3anfnaTtuTi 3 OTPMMaHoro 4oxoay.

§7. YAEHUCTOHOT

lMpuzadaiime, WO Take cermeHTU. FAki 0cobnmBocTi GyaoBK Kinb4acTux YepsiB? Aki
opraHi3amu HasuBatoTb canpoTpodamu, XmKakamu, napasutamm?

XapaxrepHi pucHu 4IeHUCTOHOTUX. YJeHMCTOHOTI — YHiKaJIbHA Ipyla TBapUH.
Ixnix BuzmiB BimoMo B mecaTku pasiB 6iible, HidK IpeICTABHHUKIB ycix iHIMX
TUIMIB TBapUH, y3ATUX pasoM (moHaz 1 mura 200 Tuc. BuaiB). PosmMipu KoJIMBaoOTh-
cs Big MiKpOCKOMYHUX (YacTKM MijiMeTpa, AK y JeIKNX PAKOIOAiOHUX Uy Oara-
TBOX KJIIIiB) M0 JecATKiB i Oinbime camtuMmerpiB. Hampukiaazn, mos:xumHaA Tina
oMmapa Moxke caratu (0 cMm, a po3Max Hir AMOHCHLKOro Kpaba-IaBykKa — IO 3 M
75 cm (mai. 30).

Maun. 30. BenerHi cepen wieHHCTOHOrUX: 1 — eKesonTepyc (IMKeKeJonTepyc): e mpei-
CTaBHUK BUMEPJIOI I'PYyHU PAKOCKOPIIOHIiB cATaB 3aBAOBXKKHU M0 2,5 M; 2 — AMOHCHKUMN

Kpab-maBykK; 3 — MeIIKaHelb 3axigmmol AQpuUKM — CKOpIioH-iMIepaTop — csaArae
3aBHoBKKH g0 20 cM; Iieil BU IONYIAPHUII cepel JIOOUTEIiB YTPUMYBATH €K30TUUHUX
TBApPUH

YneHNCTOHOT] 3acenJI Pi3HOMAaHITHI TiJIAHKYN CYXOIO0JY, YCi TUII BOIOMM,
I'PYHT, opratismu iHmmux icror. OgHi 3 HMX MMOB3aIOTh IO 3€MJIi UM POCIMHAX,
iHIIi — JiTalOTH, IMJIABAIOTh a00 MPOKJIAAAIOTh XOAW B I'PYHTi. YJIeHUCTOHOTI —

Maun. 31. PisuomaHiTTa uwieHHCTOHOTHX: 1 — 3ejieHA majajbHA MyXa; 2 — XUMKHUN KYK-
KpacoTriyi; 3 — MeTe/JMK COHIIEBMK IIaBUYEBe OKO; 4 — KOcCapuk; 5 — mameposa oca;
6 — xpab-mpumMapa
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e eauHa rpyna 0e3xpeOeTHUX TBapWUH, IIPEACTAaBHUKU AKOI HaOyJaW 3AaTHOCTI
10 aKTUBHOTO IIOJBOTY.

Ho umeHMCTOHOTUX HAJEKATH MYXU, JKYKU, METEJINKU, OCU, TaBYKM, KJIIIIi,
piukoBi paxku, Kpabu Toimo (Maa. 31). IIlo o6’exauye Becix 1ux TBapuu? Yci mpes-
CTaBHUKW UYJEHWCTOHOTUX, AK i KijgbyacTi uepBW, MaiOTh CEeIrMEHTOBAaHE TiJIO.
AJre ixHi cermeHTHU pisHATHCS 3a O0yH0BOoI0. IToi0HI 3a OYOBOIO IPYIIA CEIMEHTIB
hopmMyIOTh 6i00iniu Mmira: TOJOBY, TPYAU Ta UepeBIe. ¥ AesSKNX BUOALKaX CYCi-
Hi cermMeHTHU (HAIIPUKJIAL, CETMEHTHU T'OJIOBU U IpyAeil) MOKYTb 3POCTATUCA MiXK
c00010, YTBOPIOIOUM 20.10802PY0U.

Ho cermMeHTiB Tijla IPUKPINIIOIOTHBCA IIapu YAeHUCmux Kinyiéox. BoHu
CKJIAJAIOThCA 3 MEeBHOI KiJIbKOCTI OKpeMUX IiJAHOK — WwieHHKiB. CaMe 1ie 3yMo-
BUJIO HA3BY IMUX TBAPUH — YJeHUCMOHOzi. YneHncTi KiHIiBKY, Ha BigMiHy Bifg
O0iUHMX MYCKYJBbHUX BHUPOCTIiB CErMEHTiB 0araTOIIeTMHKOBUX UYePBiB, MOXKYTb
3IifiCHIOBATH CKJIAJHI Ta TOYHI PyXH1, POSBUBAIOUM IPHU IILOMY 3HAYHY CHUJY.

Ha rosioBi uwjleHHCTOHOTUX € Pi3Hi OpraHu YyTTs i POTOBUIU OTBip, OTOUEHMIT
poroBuMU KiHIiBKamMu. PoToBuit amapar, AKHI 0OTOUYyE POTOBUIL OTBip, Ja€ 3MO-
Iy 3axOILTIOBATH, HOAPiOHIOBATH TBepAy ab00 BHCMOKTYBATH PiAKy IKYy TOIIO.
Io rpyzmeit npukpiniaeHi KiHI[iBKHY, 1110 3a0€31eYyIOTh PYX (XOOUIbHI, MIaBaJib-
Hi HOru TOII0), a B GLIBIIIOCTI KOMax — TaKOMXK i KpuJia.

Tiso YIEHNCTOHOTUX 30BHI Ma€ IIOKPUB, YTBOPEHUH KYTHUKYJOH. MirmHocTi
KYTUKYJIi Hajgae ocobJiMBa opraHiuHa pedyoBMHA — XiTwH (npuzadaiime, ximux
makxox 6xodumev 00 ckanady KAIMUHHUX CMIHOK
zpubig). Y piuKoBUX paKiB, oMapiB, KpabiB KyTUKY-
Jla IIPOcOYeHa IIe I KaJbI[ili KapOoHaToM, IO JOJAT-
KoBOo 1i smimHioe. IscepenimHuM [0 KYTUKYJIU Kpi-
IJIATHCSA M’ A3MU.

KyTturyna uYJieHUCTOHOTMX HEPO3TAKHA, TOMY
picT mMMX TBapWH CYIPOBOJKYETHCS IEPiOAUUHUM
AUHAHHAM — CKUIaHHAM CTapOTro HOKPUBY (MaJj. 32).
OxHi i3 WIEHHMCTOHOTHUX JHUHSIOTH i POCTYTH YIIPO-
IOBXK YCHOT'O JKUTTSA, HANPHUKJIAL OMap, TPUBAJIICTb
JKUTTS SKOTO cTaHOBUTH A0 50 pokiB. Immri (ak-or
KOMaxu) y AOPOCJIOMY BiIli He JMHAIOTHL i TOMy He

POCTYTh.
Biojgoriuni 0co0JAMBOCTI YJIEHHMCTOHOTMX. ¥ dJe-
. . . . Mauan. 32. JIuaauaa
HICTOHOTHX OKPEMi CerMeHTM Tijla He BiJOKpeMJIeHi DPIYKOBOTO paKa

OIWH BiJi OJHOTO MEpPeropojKaMu, SK y KiJgbuacTux

yepBiB. IIpoMi*kKYM MiX BHYTpDIITHIMHM OpraHaMu 3aIllOBHEHI TaK 3BaHUM HCUPO-
éum minom, KJIITMHU SKOTO BUKOHYIOTH PiBHOMAHITHI (yHKIIi: 3amacarorb
HOXKUBHI PEUYOBMHHU, BUJIYUYAIOTh 3 ITOPOKHMHHOL PiINHY OIPOAYKTH OOMiHYy, YTBO-
PIOIOTH KJITUHU KPOBi, 3MiHCHIOIOTH 3aXMCHY (PYHKIIiI0 TOIo. M’ A3 4JIeHUCTOo-
HOTUX 3JAaTHi JO IMIBUJKOIO CKOPOUCHHS.

Cepefl WIEHNCTOHOTUX € XWMKAKU, POCJUHOINHI BUAM, cAamIpOTpodu, IMapasu-
TH, KPOBOCUCHI BUIM TOIIO.

TpaBHa cmcTeMa YJEHNCTOHOTUX — Il HACKPiIBHWMI KHIIKiBHUK i1 TpaBHi
3aJI03U: CJIWHHI, meuinka. I1i 3a/03u BupoOIAIOTh TPaBHiI COKU, AKi momomara-
10Th e(eKTUBHO IIEPEeTPABIIOBATA DPiBHOMAHITHY 1'Ky. € B WIEHHCTOHOTHX i
crmeliayrizoBaHi BUAiJIbHA, KPOBOHOCHA, AUXaJbHA, HEPBOBA, €HJOKPUHHA, CTa-
TeBa cHUCTeMHU. Y DPI3HMX TPyl YJIEHHCTOHOTMX OyJoBa IIMX CHUCTEM OpTraHiB
3HAYHO Bifpi3HAETHCA.
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Tema 1. PIBHOMAHITHICTb TBAPUH

BynoBa opraniB nuxaHHsa 3aJIe’KUTD BiJl cepeoBUIa iCHYBaHHSA YJIEHUCTOHO-
rux. MemKaHI[i BOLOMM, AK-OT PAKOIIOAIOHI, JUXAI0Th 3a JOIIOMOI'OI0 3510ep, AKi
HaKpalre 3a0e3neuyoTh HOTJIMHAHHSA KHUCHIO, po3unHeHoro y Boai. Ha cyxomo-
JIi AUXaTh aTMOC(EepPHUM IIOBITPAM AOIIoMaraioTh Tpaxei abo JiereHeBi MimIKu.

Oprauu 4yTTSA YWIEHHNCTOHOTUX Oy’Ke pisHoMaHiTHi. Ile Hacammepen oprauu
xiMmiguHOTO YUyTTs Ta 30py. HepBoBa Ta eHJOKpPWHHA cucTeMU 3a0e3meuyroTh
ITOCKOHAJIY PeryJisiiiiio IIPOIleciB KUTTEMiAIbHOCTI YWIEHNCTOHOTHX.

IToxi6HicTh YIEHNMCTOHOTUX i KilbUacTUX UePBiB IOJIATAE B CETMEHTOBAHOC-
Ti iXHBOTO Tijia, OymOBi HEpPBOBOI cuUcTeMH TOIO. BogHOYac 4YJIEHMCTOHOTI
3HAUHO CKJIQAHiIIe ImoOyaoBaHi. ¥ HHX € Bigmiam Tina, wieHucTi KiHIiBKWH,
KYTUKYJIa, 0 MiCTUTh XiTWH, Pi3HI TMOMW OpraHiB MMXaHHA, iIM DpuUTaMaHHA
CKJIaJHA ITOBemiHKAa.

OCHOBHI I'pynu 4YJEHHCTOHOIMX — Ile PaKomoniOHi, maBykomomiOHi Ta Ko-
MaXxu.

bionozivyHui C/IOBHUYOK: Bimmiau Tia, YieHuCTI KiHIIBKH, INHAHHA, JKUPOBE TijO.

MEPEBIPTE 3106YTI 3HAHHS

1. Axi ocobauBocTi cermenTallili Tija unenucronorux? 2. Ha aki Bigminm momins-
eTbcA Tijo umeHuctoHorux? 3. fAKi ocobimBocTi OymOBM KiHI[IBOK UYJIEHHCTOHOTHX?
4. dAxi Qyurmii Kkupoporo tima? 5. Homy picT UYJIEHUCTOHOTMX CYMIPOBOIMKYETHCS
JVUHAHHAM?

0620B0pimb y 2pynax

3aBAsgKY YOMY UYJIEHHCTOHOTIL MOCAIIM HAMBMIIOI BMOBOI pisHOMAaHITHOCTI cepep
ycix inmmx opraHismin?

g oonumauBux i KMimnusux

ki pucu yekIagHeHHA 3’ABUJINCS B YWIEHUCTOHOIMX IOPiBHAHO 3 KilbuacTUMu yep-
Bamu? fKi B HUX € cuiapHi o3HAKHU?

LlikaBo 3Hamu

e YneHucTi KiHUiBKM YneHncToHormx nobyaoBaHi sk cuctema Baxenis. BoHu gatotb amo-
ry po3BMBaTV 3HAYHY CUMy 1 3AIKNCHIOBATU CKnagHi i TouHi pyxu. CknagHi pyxu BigbyBatoTb-
Cs1 BHACMiQOK TOro, LLO OKPEMI YSIEHMKM KiHLIBOK Y Pi3HMX 34NeHYBaHHAX MOXYTb pyxaTUCb
OOVH BiHOCHO OfHOTO B Pi3HMX NnowmHax. Lie MoxnmBeo Tomy, Lo 40 345eHyBaHb MiX OKpe-
MVMM YNEHNKaMM BXOOUTb M'IKa 1 enacTuyHa KyTukyna.

¢ Y KOMax, 3gaTHMX 4O WBMAKOro NonboTy (64XiNn, oc, Myx TOLWLO), € 0CObNMBI M’A3K, L0
Ha OOMWH cuUrHan, KM HaaXoauTb Bif HEPBOBOI CMCTEMM (HEPBOBUI iMMYNbC), BiANOBIAAOTH
KiflbkOMa ckopoveHHAMW. Hanpuknag, ApibHi KPOBOCUCHI KOMaxuM — MOKPELi 3a CeKyHay
3pivicHiotoTb 4o 1000 nomaxis kpun!

§8. PAKONMOAIBHI

Mpu2adatime o03HaKW, NPUTAMAaHHI YNIEHUCTOHOTMM. 3a paxyHOK 4YOro (hOpMYHTLCS
roNoBOrPyAU B YNEHUCTOHOTUX?

Os3Haku, mpuTaMaHHI pakomomgionuM. PakomomioHi — mepeBakHO MEIITKAHITL
BOJOIIM, TOMY OHXalOTh 3a MOIIOMOrOI0 3sg0ep. ¥ IXHIM KYTHKYJi 30BHIIITHii
map i3 »KuUpomnogiObHOI peyoBMHM PO3BHUHEHUH ciabko abo B3araji BimcyTHi,
TOMY IIi TBAPUHY HE BUTPUMYIOTH epecuxanHdA (nomipkyiime vomy). Ha rojo-
Bi posralmoBaHi ABi mapu 4yTJIMBUX BYCUKiB.

B Vkpaiumi momwupeni pismi mpeacraBHHKH paxomomiommx. HaiiBimomirmri
3-IIOMiX HUX — doézonaaull i wupoxonanuil piuxoei parxu. Iluporonanuii
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Maun. 33. PiukoBuii pax: A. Bymosa: 1 — rososorpyzau; 2 — uepeBiie; 3 — JOBTi BYyCUKHU;
4 — oui; 5 — xoguabHiI HOrm; 6 — XBOCTOBHUII IJIaBellb; 7 — KOPOTKi Bycuku. B. OsHaka
crareBoro gumopdismy: 1 — y camiia yepeBIle BysKue; 2 — Y CAMKHU YepeBIle IIHpIIe

piukoBUil pak morpedye oxoponu. Ileit Buxa 3aneceno nmo MikHapoaHOI YepBOHOI
KHUTu Ta UepBOHOI KHUTU Y KpaiHuU.

Tino piuKoBOro paka Ma€ T'OJIOBOTPYIU, 3BEPXY BKPUTI CYIIILHUM IIaHITH-
poM, i uepeBlle, IO CKJAAAETHCA 3 OKPEMUX DPYXJUBUX CErMEHTIB, YKPUTUX
muTkamMu (Maj. 33). ¥ caMOK 4YepeBIie IIHPIIEe 3a I'OJIOBOTPYAH, yV CAMIIIB —
BysKue. Ile moB’sA3aHO 3 TUM, IO CAMKY Ha HUMKHBOMY OOIli UYepeBI[sI BUHOIIY-
IOTh iIKpHMHKM. ¥ IepeaHiil yacTuHi Tijla Ha PyXOMUX CTeOeJbIAX PO3TaIlIoBaHL
ckyaanHi oui. Ha rosoBorpynsax € nBi mapm BYCUWKiB, KiHI[IBKY, IO yTBOPIOIOTH
poroBuii amapaT (Tpu IIapu IeJell i TpW IIapu HOIOIIEJelN), Ta I’ SATh IIap
xomuabHUX Hir. Ha mepmrifi mapi XoguiabHMX HIr J00pe PO3BUHEHI KJIEIIHi.
Paxu BUKOPHUCTOBYIOTH iX AJIA 3aXMCTY Bil BOPOTiB, 3aXOILIeHHS I3Ki Ta ii mma-
TyBaHHA. XOAUJIbHI HOTH CIYT'YIOTh PiYKOBOMY pPakry IJid moB3aHHuA mo auy. Ille
mIicTh map KiHITIBOK poaTaimoBaHi Ha uepeBIli. HiKKu ocTaHHBOI ITapu PO3IIH-
peHi 1 pa3oM 3 aHAJBHOIO ILJIACTUHKOIO, STKOI0 3aKiHUYETHCS UEpPEBIle, YTBOPIO-
IOTh BisiTOmogiOHMI XBOCTOBUI miaBenb. Iligrpidatoun mig cebe Boay, pax 3aaT-
HUH MIBUOKO IIJIaBaTH, IIEPECYyBAIOUYNCh 3aAHIM KiHIIeM yiepen.

”’I Po36ikHOCTI B OymoBi, 3a0apBiIeHHi, MPOMOPIIiAX Tijla TOIIO, AKi Bim-
Pi3HAIOTH 0COOMH Pi3HOI cTaTi (CaMOK Bin caMiliB), Ha3MBAIOTH CMaAmMe-
BUM Oumop@ismom (Bix rpeu. du — aBa Ta moppa — dopma).

PiukoBi paku HaceadamTh BOAOMMM i3 UMCTOIO BOJOI Ta BHUCOKHUM yMicTOM
KucHio. ToMy iXx MoKHA BBasKaTU IMOKaKUYMKAMU DPiBHA 3a0pyIHEHHS BOJOWM.
PiukoBuii pax — Bceigma TBapuHa. BiH Moe JKHUBUTHCA BOJHUMU POCJINHAMU,
IpiOHMMU TBapmHaAMU (UYepBaMu, MOJIOCKaAMU, JUUNHKAMU KOMaX, TyTOJOBKAa-
MU, pubolo TOIO) Ta peIITKaMu TBapuH. Pakomomi6HuM BilacTuBUII npamuil
po3eumox.

m Mpsmull po3BUMOK o3HAYa€, [0 HOBOHAPO/KEHA 0COOMHA 3a GYIOBOIO
Maii’ke He BigpisHAEThCA Bix TOPOCIIOIL.

PizHomaHiTHiCTS paxomoni6HuX. IXHA POJNB y MPHPOi TAa KUTTi JIOXMHH.
V npicaux BomoiiMax YKpalHM MOYKHA HATPAIIUTUA HA 600AHUX 6iC/LIOKI6 Ta O0KO-
naaeié (Man. 34, 1, 2). Tino GokommaBiB cTUCHYTEe 3 OOKiB, TOMy BOHU MOMKYTH
moB3aTH, Jexkauu Ha 00Ky. Came 3Bifcu if MOXOAUTH Ha3Ba IIMX TBAPUH.

Y BoJOTHMX MiCIIAX CYyXOHOJY: JICOBiMl mimcTwWIINi, IIifg KaMiHHAM, V TPUMi-
meHHaX (morpebax, IiBajiaX TOI0) TPAILISAIOTHCS, HEBEJUUKi cipi pakomomio-
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Tema 1. PIBHOMAHITHICTb TBAPUH

Maun. 34. PisHoMmaHiTHiICTS pakonmomiOHux: 1 — BOOSHUUN BicJIIOK; 2 — OOKOILIAB;
3 — MOKpHUILA

Hi — moxpuyi (Man. 34, 3). Boru 6epyTh yuacTh y npolecax I'PyHTOYTBOPeHHSA:
IepepodII0IOTh PEIITKH OpraHikmu, 3b6arauyioTbh Helo I'PyHT. Ha Bigminy Bifg
MEINKAHI[iB BOAOMM, MOKPHIIi IPUCTOCYBAJNCS IUXaTU aTMOC(hEepHUM KHCHEM.
Sx1o B mpicHIil cTOAYIN BOAONMI 3aUepPIIHYTH CAUKOM BOAY, TO MOYKHA BUJIO-
BUTH Api6HUX paukiB — dagmnii (man. 35, 1). Tino madnii crrromene 3 6OKiB i
MicTUTBCS B ABOCTYJIKOBOMY maHIiiupi. Ilepirma mapa ByCHKIB yKopoueHa, IpPY-
ra — BUJOBJKeHa, 3a il JOMOMOI'0I0 PauKy ILJIaBaloTh, HiOM cTpubaoun y BOII.

Llikaso 3Hamu

HadoHin Ta geskux iHWKX pakonogibHMX MoXHa BUKOPUCTOBYBATU B Pofi TECT-00'eKTiB, 3a
[OMOMOrOI0 SIKMX BM3HAYaloTb TOKCUYHICTb CepedoBuLLa. Taki opraHiaMu Ha MPUCYTHICTb Y
cepedoBULL MEBHMX TOKCUYHUX PEYOBUH pearyloTb 3MiHaMu CBOIX MPOLECIB XUTTEAiANb-
HOCTI Ta NoBeaiHKN.

Bopoiimu Takosk HacensioTs yukaonu (man. 35, 2). Ilepmia mapa BycukiB
IIUX PaKOIOAiOHMX BUAOBXKEHA U CJIyrye IJs MUPAHHS Y TOBIII BOAU, Apyra
mapa BKopoueHa. Ha royioBi MuKJIONIiB € Jullte HemapHe npocTte oko. Came 11e it
3yMOBMJIO Ha3By TBapWH.

Maun. 35. IlpicHoBogHi pakomonioui: 1 — gaduis; 2 — nqukgon; 3 — IUTEHb

Llikaso 3HamMmu

3rigHo 3 gaBHbOrpeLbknMn Midbamu, Ha OQHOMY 3 OCTPOBIB NPOXMBANKW BEMNETHI-LIMKIO-
nu, HalwaakyM 6orie, BiAOMI CBOEI XOPCTOKiICTIO. BoHM mManu Ha nobi nuwe oaHe HenapHe
OKO.

o paxomomi6HMX HaJieXKaTh TAKOMK INMUTHI. S3HaWTH iX MOKHaA B MPiCHUX
BOJOIMAax, HaBiTh Y BECHAHNX KaJokax. Tilo MuX HeBeJINUKUX PaKOIOAiOHMX
(3aBHOBKKU 10 5 CM) YKPUTE IIUTOM, 3BiAKHK i IMOXOAUTH iXHA HasBa. JKUBYTH
IIUTHI HEeZOBro: IIOMHO COHIlEe BHCYIIWTL BECHSHI KaJIOXKi, JOpOCJi TBapuHU
TUHYTb. AJle AN, AKi BOHU BiIKJIaJIN, MOKYTb BUTPUMYBATH TPUBAJIY IOCYXY
(mo 9 pokis i Ginpirre). Bucyimeni Al MUTHIB JIeIKO PO3HOCATHCA BiTPOM, IO
3abesneuye MHOMIMPEHHA BuAy. Koium ANNA IOTPAIIAIOTL y KaJdoMKi, 3 HHX
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BUXOIATH JUUYUHKHU, M0 IIBUAKO (IPOTATrOM 2—3 THUIKHIB) CTAIOTh CTATE€BO3Pi-
aumu. Ha reputopii Ykpainu memikae wumens aimuii (man. 35, 3). lle ogun
3 HaWTaBHIININX MEIIKAHIIIB HAIIOI MJIaHeTH. ¥ ABiTh cobi: IMeil B BUHUK IIOHAT
200 maH pokiB TOoMYy!

YV Mopax YKpaiHH MeIIKalTh KPEeBEeTKH, PaKM-CAMITHHUKM, KpaOu TOIIIO.
KpeBeTrku MaoTh BULOBMKeHe Tijo ¥ 3xaTHI niasatu y ToBuli Bogu. Kpesemxa
niwana Mae 3axucHe 3abapBieHHs Tina, 1o Haragye KoJip mimaHoro mHa
(mag. 36, 1). Ile saxummae ii Big Boporis. Illopiurwnii cBiTOBUIT TpoMuUces Iiel
KpPEBETKHU CATAa€ NEeCSATKIB THUCAY TOHH.

Y Yopromy MOpi Memnkae Kisbka BUAIB pakie-camimnukieé (man. 36, 2).
TomoBorpyam Ta KJEIIHI ITMX TBApWUH Jo0pe PO3BMHEHI Ta 3aXUIIEHiI TBEepAUM
MMOKPHUBOM, TOMi AK BUAOBIKEHEe M AKe UepeBIle Ma€ TOHEHbKUI MOKpuB. MoJio-
O pauyku, AKi IIOMHO BUJIYIWJINUCA 3 SA€Ilb, 3HAXOOATHL MYILIL YePEBOHOTHX
MOJIIOCKiB BiATIOBIZHMX PO3MIpiB i XOBalOTh CBOE UepeBlle Y IIOPOKHIO MYIII-
ao. Ilim wac pocTy Taki TBapMHM BHMYINEHI ITyKaTW MYILIi O6iJbITIOro
00’eMy Ta MiHATH Ha HUX CTapi.

Maan. 36. Pakomoni6ui — merrkanii MmopiB: 1 — KpeBeTKa IimfaHa; 2 — pak-CaMiTHUK;
3 — Kpab xam’ AHui

Y KkpabiB uepeBIie BKOpPOUeHe i MiJirHyTe IiJ roJIOBOTPyAM, SKi BKPUTI Mill-
HUM maHIupoM. Ilepmra mapa XOAMJIBHUX HIir, AK i B pPiYKOBUX pakiB, Mae
nory:kHi KiuemHi. B Vkpaini Tpanasioreca kpab kam’anuid (man. 36, 3) Ta
Kpab mpicHoBOAHUI. BoHN mMOTpPeOyIOTh 3aXMCTy uepes 3a0pyAHEeHHS BOAONM i
3aHeceHi 10 YepBoHOI KHUTH YKpaiHwu.

o mpoMucoBUX BUIIB PaKOHOAiOHMX HaJIe;KaTh PisHi BuUAM omapiB i jaH-
TyCTiB, 110 MEMIKaTh y MOpax (Maj. 37).

Mauan. 37. IlpomuciioBi pakomonioui: 1 — omap; 2 — naurycr

Omapu, abo nob6cmepu, MawTh AOOpPe POSBUHEHI KJIEIIHi, 3a JOIOMOTOIO
SIKMX BOHM DPO3YABJIIOIOTH YepPelalllKu MOJIIOCKIiB abo maHmupu Kpabis. JlaHnzyc-
mu He MalOTh KJeIIeHb ab0 MAalOTh JIKIle MaJeHbKi KJieliHi. BukopucroBymoun
KiHI[IBKM Ta MaHIIUP, JAHT'YCTH 3OATHI BHAABATH T'OJOCHI 3BYKH, IO BiIJIAKY-
IOTH BOPOTiB.

bios102i4HUlI CIOBHUYOK: cTaTeBuit TuMOPQdisM, NPAMUIA PO3BUTOK.
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Tema 1. PIBHOMAHITHICTb TBAPUH

MNMEPEBIPTE 340bYTI 3HAHHA

1. Axi pucu npuramanui paxomomxiouum? 2. AKi BUAM paKomOAiOHMX MEIIKAIOThL Y
npicaux Bomoiimax Ykpainm? 3. HasBiTh mpeAcTaBHUKIB paKoOIOJiOHMX, SKi MeIIKa-
I0Th Ha cyxonoJi. fIka ixua poap y npupoxi? 4. Axi pakomnonibHi MeIIKaoTh y MOPAX?
5. fIka posb paKomoOmiOHUX y IPUPOAL Ta KUTTI JIOAUHU?

Anga oonumnusux i KMimausux

Yomy pakomomibHi He MOMKYTh MEIIKATH Ha HMOCYIIJINBUX AiJAHKAX CYXOmOay?

TBOpYe 3aBOAHHSA

3a IOIIOMOro0 PisHUX JKepes imdopMallii OonuIIiTe IPUCTOCYBAHHS A0 CEPeqOBUIIA
icHyBaHHA KiJIbKOX NpEICTaBHUKIB PidHMX BUIIB PAKOMOAiOHUX (Ha BAIl PO3CYH).

LlikaBo 3Hamu

e Babnsiyul kpab xviBe y NpUNMBHO-BIANMUBHIN 30HI Mopi. CBOK Ha3By Liel kpab
fictaB yepes3 ocobnuBOCTi noBefiHkn. Y pasi Hebe3neku BiH BiACTyNnae 40 BOAM 3aOKyHouM
i 30iNCHIOE 3aXMCHI pyxu BinbLUOIO i3 KNnewweHb. CTBOPIOETLCS BPaXKeHHS, Lo Kpab 3anpoluye
(«BabuTb») Bopora pa3om i3 coboto y Bogy (man. 38, 1).

e Kpa6 nanbmoeul kpadili fictaB CBOK Ha3By 3aBOSKWU HEMOPO3yMiHHIO (Man. 38, 2).
[oBrmi yac BBaxanu, Lo Ui MeLlKaHLi MillaHuX NAsbKiB TPOMIYHMX OCTPOBIB, WO cAralTb
3aBgoBxkn 0o 40 cM Ta macu o 3 Kr, 3anassitb Ha nanbMu, 3pi3yr0Tb KMNELHSAMU KOKOCOBI
ropixu Ta XMBNATbCA IXHIM M’AKylweM. Hacnpasgi us xwxa TBapuHa 3anasuTb Ha nanbmu
B noLuykax ApibHux 6e3xpebeTHMX TBapwH.

e Baxnvee NpomMmncrnoBe 3HaYeHHS MatoTb OPiOHI NNaHKTOHHI eegbay3ieei paku (man. 38,
3). BoHu BigoMi nig KyniHapHOO Ha3BOK «KPUITbY.

Maax. 38. PisuomaHiTHicTE pakonofioumx: 1 — Babaauwmii Kpab; 2 — Kpabd maabMOBUH
Kpaziii; 3 — eBdaysieBi paxku

§9. NABYKOMOAIBHI

lMpuzadaiime 03HaKK, NpUTaMaHHi YNIEHUCTOHOTM.

IIle omHi€io rpyIoOi0 UJIEHUCTOHOTUX €
naBykomoxioni. Ha Bigminmy Bix pakoro-
Oi0HMX, BOHM He MAalOTh JKOTHOI IIapu
Bycukis. Tiso maByKomomiOHMX 3a3BUUAM
mofijieHe Ha TOJIOBOTPYAM Ta UYepeBIie
(man. 39). Ha rosoBorpyaax pos3TalloBa-
Hi mIicTh map KiHIIBOK: XeJiliepu, HOTO-
IIyOAJbIA Ta YOTUPHU IIapU XOAUJIbHUX
Hir. YepeBne abo B3araji He Mae KiHIIi-

Maan. 39. 3oBHimHa OynoBa maByKa: 1 — ro0BOrpyau;
2 — uepeBle; 3 — xeJinepu; 4 — HOrOUIYNAJbILT;
5 — xomuapHi HOorm; 6 — mpocTi oui
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BOK, a00 Ha HbOMY PO3MillleHi BHUAO3MiHeHI KiHIiBKU (IaBYyTHUHHiI OOpPOZaBKM,
JIleTeHeBi MiIIKU TOIIO).

ITaByKomomiOHI momupeHi mepeBaskKHO Ha CyXOIOJIi, ajle cepel HUX € i Mer-
kaumi Bogoiim. ITonax 90 % BHIOBOro pi3HOMAHITTS IaBYKOMOLiOHUX CTAHOB-
JATH IMIaBYKMW Ta KJIIIIi.

Osnaku, npuTaMaHHi MaBykaM. ¥ BCiX MaBYKiB IOJIOBOTPYAU 3BEPXY BKPHUTIL
MiIIHUM IIUTOM, Ha IIepeqJHbOMY Kpal SIKOro po3TaIloBaHi IPoOCTi oui, 3a3Buuai
ix 4 napu. PoroBi KiHIIiBKU — Xeniyepu 3aKiHUYIOTHCA PYXOMUM KirTHKOM i
CJAYTYIOTh AJiA BOMBAHHA, YTPUMAaHHSA Ta PO3PUBAHHA 3J00MYi, a TAKOMK 3aXUC-
Ty Bix BoporiB. Hozowynanvya B caMOK CXOXKi Ha XOJUJIBbHI HOTH, ajie 3HAUHO
Koporiri. ['onoBHa QYyHKIIiA MUX KiHI[IBOK — YyTJIWBA: BOHU PSACHO BKPUTI UyT-
JUBUMH IMeTUHKAMU. 3a JOIIOMOI'0I0 HOTOIIYNAJellh ITaByK obMalrye i mepeBep-
Tae 3m00MY, OUUINYE Xesilmepu Imiciad cmokmBamHa Ixki Tormo. Ili KiHmiBku
0epyTh y4acThb i B MOOYIOBi KOKOHA — OOOJIOHKU 3 MaBYTUHU, II[O0 OTOUYE ANITA.

TosoBorpyam Ta uepeBile 3’egHAHiI MiX c000I0 3a AOIIOMOIOI0 TOHEHBKOTO
crebenblisi. BoHo Hajae uepeBIiio pyxJamBocTi. Ha HmHEBOMY 00Ii UepeBIld €
OTBOPU OpraHiB AuxaHHs. BoHM 3a0e3meuyloTh MAUXAaHHSA aTMOChepHUM
HOBiTPAM.

XapaKTepHOIO PHUCOI0 MaBYKiB € iXHA 34aTHICTh YTBOPIOBATH HaByTUHY. Posb
HNaBYTHHU B JKUTTI MaBYKiB BasKKo mepeoninuTu. IlaByTmHa momomarae im y
IMOJIIOBAHHi; 3a I JOIIOMOTr0OI0 TBAPUHH BJIAIITOBYIOTH CBOE YKUTJIO; PO3CETIOI0TE-
ca Mojoni maByuku. IlaByTuHa — HaA3BUUYAMHO MIITHUHM IPUPOAHUII MaTepial,
yTBOpeHuil 3 6iakiB. Hurka maByTuHM BABiui MimHimIa 3a cTagbHUI APIT TaKo-
0 caMoro AiaMeTrpa. ¥YABiTh: AJA TOTO IT00 PO3ipBaTU HUTKY MaBYTUHU AiaMe-
poMm 1 MM, TpebGa moxjgactu 3ycusias y 240—-260 xr! JIas mopiBHAHHSA: 11100
posipBaTu TaKy caMy HHUTKY, BUTOTOBJIEHY 3 MIPHUPOAHOrO IIMOBKY, 3YyCHUJIb
ooTpidHO moKJacTu B 4—6 pasiB meHIe.

BaraTto BuaiB maByKiB JJd BJIOBJEHHS
3mo0uui OyayoTh Js068unbHy cimky. IlaBy-
KU-XPECTOBUKU PO3TAIIOBYIOTH 11 BepTHU-
KaJbHO, HATATYIOUM Mi’K pOCIMHAMU YU
immumu npeamveramu (masi. 40). Ha citry
MaByK HaKJA[Aa€ CIIipaJbHO CKPYUYeHY HUT-
KY, YKPUTY KpalImHAMU KJIENKOI pimmHu.
Came 1o 1iei HUTKY IpuaIniae sgooud. Bin
IMeHTpa CiTKM OO0 I'Hi3ja IIaByKa BiAXOIUTH
oco0MBa cUTHAJIbHA HUTKA. 3a Ii HaTAroMm
MaByK [Ii3HAETHCS, II0 B IOOyJOBaHY HUM
HAaCTKy HOTpamnuja 37001d.

fAK i B iHIMINX YJIEHMCTOHOTUX, TiJO IIaBYKiB OTOUEHe KYTUKYJOH. BoHa
BKPHTAa 30BHIIITHIM IIIapOM BOCKOIIOAiOHOI pPeYOBHHU, SAKa 3a1obirae BUIIAPOBY-
BaHHIO BOAU Uepes MOKPuBU. ToMy ITaByKOIIOAi0HI MOXKYTh MEIIIKATHU I Y IIOCYIII-
JUBUX YMOBAaX.

3a cmocoboM JKUBJIEHHS MMaBYKU — XMWIKaKM. BOHM MOJIOIOTH HA PIBHUX UJIe-
HUCTOHOTUX (KOMaX, iHIMWX maByKomomiOHux). IedKi BuIU BeJIUKUX NABYKi6-
nmaxoidie (Mmay. 41, 1) :KuBnAThECA i APiOHUMY XpeOeTHUMHU TBapMHAMU: Kada-
MU, AINipKaMu, 3MiAMU, ITaxaMu (3Bigcu i HOXOAUTh IXHA HasBa). [ledaki maBy-
K1, 3JaTHI IepecyBaTHCA IO HOBEPXHi BoAu (AK-0oT donomedec (man. 41, 2),
KU MeIlTKae i B YKpaiHi), CHpUTHO IIOJIIOIOTh Ha 0e3XpebeTHNX TBapPUH, a TAKOMK
HEeBeJIMKUX PuOOK, IIYTOJIOBKIB i TPUTOHIB.

ITaByKM MOKYTBH CIOKHBATHU JIUIIE PiIKY i2KY. 3a JOIOMOIOIO XeJilep BOHU
BBOJATDH y TijJI0 3100M4i OoTPyTy, AKAa ii mapaJisye, Ta TpaBHi coku. OT:Ke, UM
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Tema 1. PIBHOMAHITHICTb TBAPUH

Mauan. 41. PisuomaniTHiCcTh maByKiB: 1 — maByK-mTaxoinm; 2 — moJoMenec;
3 — maBYyK-cpiOJsTHKA MOBHICTIO MEpeHIoB 0 MEIKaHHsa Y BOJi: CBOE THi3I0
3 HaBYTHUHU BiH OyIye Iig BOHOIO

TBapMHAM IIPUTAMaHHE NO3aAKUULKOG6e MPABNLEeHHA: BIOPCKHYTI B Tino 3100mui
pasoM 3i CIMHOIO TPAaBHI COKU PO3PiIKYyIOTH Ta YAaCTKOBO HIepPeTpPaBJIOIOTH Ii
BMmicT. ITaByKy 3ayuIliaeTbCcd BUCMOKTATH MOT0 Uepes JesKUui Jac.

Camiri maBykiB npiouimni 3a camoxr. Ilig yac po3aMHOMKEHHA B 6araTb0X BUIB
MaBYKiB CIIOCTEPIraloTh CKJIAAHY ILIIO0HY moBeminky. Tak, caMIli XpecTOBUKIB
PUTMiYHO CMHKAIOTh KirTHKaMU Hir 38 HUTKH JIOBUJIbHOI ciTKM camMKu. Ile mae
OiZITOTYBAaTH CAMKY OO0 IIapyBaHHS: Yepes IMeBHUI Yac BOHA MOUYMHAE Bimgpis3Hs-
TH caMIls Bijg 3m00mui.

i maBYKiB XapaKTepHUN IPAMUA PO3BUTOK.

Poas maBykiB y npupoi ta skutti aroguau. [[aByKiB MoyKHA 3HAWTHU HA POC-
JuHAaX, y I'PyHTi, Ha OymiBasx tomio. KilbKa JecATKiB BUAIB MEIIKaOTh Y
SKUTJIL JIIOAVHY, 30KPEMa nagyk-Kocapuk ¢oavrkyc (man. 42, 1). Bin mae gyxe
JIOBTi XOAWJIbHI HOTHM, OCEJISAETHCA B TEMHHUX KYTKaxX NPUMIIIEHDb i HOJIIOE Ha
PisHIX KOoMax, HAOPUKJIAL KiMHATHUX MyX i KoMapis.

Mauan. 42. PizaomaniTHicTh maByKiB: 1 — dosbKyc; 2 — TapauTysa; 3 — KapakypT

OTpyTa JeAKUX BUiB MaBYKiB CTAHOBUTH 3aTPO3Y 3I0POB’T0 i HABITH KUTTIO
JIOAVUHU Ta CBilichKux TBapuH. Ha TepuTopii YKpaiHM MeEIIKalOTh OTPYTHI
mapanmyn i kapaxypm (maiu. 42, 2, 3). 1Ii maByKu JIOBUJIBHOI CiTKU He Oyny-
I0Th, & PUIOTH HOPU B I'PyHTi. TapauTys nmomupeHu MaiisKe 10O BCifi piBHUHHI
yacTuHi YKpainu, a KapakypT TpanadeTrbess B Kpumy Ta y cremoBiii 30HI. YKy-
CU TapaHTyJla CHPUUYMHIOITHh PidKuil 0ijpb i HaOpAKM, a Kapakypra — MaioTh
3HAUHO BaKui HacHiAKu — GAM3bKO 4 % YKYIIeHUX IIOMHPAIOTh; HOT0 OTPyTa
y 15 pasiB cuibHilIa 3a oTPYyTy riop3u ab0 rpUMydYnx 3Mii.

HaiiepekTuBHimuM 3acoboM JiKyBaHHA OpU YKYCi KapaKypTa € BBeIeHHS
IPOTUKAaPaKypPTOBOI CUPOBATKM, IIicjsa yoro uepe3 3—4 MHiI HacTae Ony:KaHHSI.
3 OTPYTU MHaBYKiB BHUIOTOBJSAIOTHL PisHOMAHIiTHI JiKM, 30Kpema cHOZiiHiI Ta
3aCIOKifnmMBI.

Osnaku, npuramanni kiaimav. Ha BigMiny Big maByKiB, y KJIIIiB roJoBO-
TPYAM Ta UYepeBIle YacTO MOBHICTIO 3POCTAIOTHCA MiK CO00I0, YTBOPIOIOUM TYJIYO
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Maun. 43. PisHomaHiTHICTS KiimriB: 1 — maHnupHuii; 2 — IaByTUHHUN; 3 — GOPOIIHAHNIHA;
4 — mocTiapHUHA

(maJ. 43). ITomepeny HecerMeHTOBAHOI'O TYJIy0a poO3TaIllOBaHa I'OJIOBKA, YTBOPE-
Ha XeJiIepaMu Ta HOTOIYIIaJbIlAMU.

Kaimi pgocurs pisHomamiTHI 3a posmipamm, 3abapBJeHHAM Ta OCOOJIH-
BocTaMHU OymoBu. BijbiricTh 3 HMX MIKPOCKOIiUHHX PO3MipiB I TOMYy HeIIO-
MiTHI Oes3 BacTocyBaHHA onTHUYHUX npuaanis. IIpore ixcodoei rniwi (nus.
Maj. 6, 5), 110 HACMOKTAJUCSI KPOBi KMBUTEJA, MOXKYTh CATaTH 3aBAOBIKKU
1-2 cm. Kaiuri momupeHi Bcroogu: y MOPSAX, MPiCHUX BOAOWMAaX, I'PYHTI Ta Ha
ioro moBepxHi, Ha pocamHax. € cepel HUX 6araTo KPOBOCHCHHUX Ta Iapa3UTHU-
HUX BUIIB.

IHanyupni kaiwi (Man. 43, 1) BifirparoTs BasKJIUBY POJIb y Ipollecax I'PYyH-
TOYTBOPEHHS: BOHU HePepobJISIOTh OPraHiuHi PEemITKUA Ta CIPUSIOTH IIEPepos3-
HOJily OPraHiYHMX PEYOBUH y I'PYHTI.

Xumxi KJIINI peryamoiOTh UYNCEIbHICThL Pi3HOMAHITHMX UJEHMCTOHOTUX —
MIKiZHUKIB CiIBCHKOIO Ta JIiCOBOT'O T'OCIOAAPCTB.

Haeymunni kaiwi (Man. 43, 2) oOIIyTYIOTH JIUCTKU IJIOJOBUX Ta iHITINX
KYJbTYPHUX POCJUH IaBYTHUHOIO TA BUCMOKTYIOTH 3 HUX COKH, UMM 3aBIAIOTh
MIKOAY POCAMHHUIITBY. IliKaBoi rpymoi € yomupurozi kaiwi. Ha Bigminy Big
IHIIUX TPy NaBYKOIOAIOHWX, TOPOCJi OCOOMHY IUX KJIIIiB MalOTh HE YOTUPU
napu XOAWJBLHUX Hir, a juie aBi. BoHu HebesmeuHi MKIZHUKYN KYJIBTYPHUX
pocauH (TPyIeBUM KJilll, A0JYHEBUI TaJOoBUM, BUHOTPANHUI Ta iHII).

Bopownsanuil kaiw, (Man. 43, 3) ncye xapuoBi npoayKTu (pisHi Kpynu Ta
XJIIOOMIPOAYKTH, HACIHHA COHAIIHUKY, CUPU TOII0) ¥ CXOBUIIAX.

Mikpockomiuni Kiimngi, AKi MEMIKAIOTh Y KUTJIOBUX TPUMINEeHHAX, HAIPU-
Kjaanx kaiw, nocmiavrnut (Man. 43, 4), TpanidioThca Yy TpilmumHax mminyoru,
MaTpalax, MoAyIIKax Toimo. sKUBIATHCSA BOHU 3AYIIMEHNMHU YaCTUHKAMHU IITKi-
pu JIOOWHUN Ta TOMAIIHIX TBapWH. IIpOAYyKTH KUTTEIiANIBHOCTI IIUX KJIIIIiB,
MMOKPUBHU, IO 3AJUINUJINCS MMiCJIA JUHAHHSA, MOTPAIISIOUN 3 TUJIOM ¥ TUXAJb-
Hi IIAXYW JIOAWHN, CIPUYMHAIOTh Ba)KKi asepriumi peaxirii. Tomy BasKJImBO
MOCTiHiHO A0ATH PO YKUCTOTY BAIlIMX IIPUMIIIEHbD.

biosoziYHUll C/IOBHUYOK: xXeilepu, HOrOyNAJbIH, KOKOH, I03aKHMIIKOBE TPAaB-
JI€HH.

MEPEBIPTE 3106YTI 3HAHHA

1. Ha axi Bigginu moginene Tijso maBykis? 2. Aki KinmiBKku marooTb naByKu? CKinab-
Ku ix? 3. fAKi ocobamBoOCTi TpaBieHHA XapaKTepHi aasa naBykKiB? 4. YKycu SIKUX IIaBy-
KiB HebGesmneuni g aoauau? 5. 1o Bu 3HaeTe Ipo 0coBJMBOCTI OYIOBU KJiliB?

OEZOBOpiWIb Y 2pynax
1. fIxy poxb BimirpaioTh KJiii B mpupoai Ta kutti gogunu? 2. AKi mpucrocyBaH-
HSI 10 HA3eMHOTI'O CIIOCO0Y JKUTTA XapaKTepHi /s maByKiB?
34
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Tema 1. PIBHOMAHITHICTb TBAPUH

[ng oonumauBux i KMimnusux

1. ¥V maBykiB, AKi BJIOBJIOIOTH 3400MY 3a
ITOIIOMOI'0I0 JIOBMJIBHOI CiTKM, 3ip PO3BUHEHMIA
ripiie, HiK y THX, dKi IIOJIOIOTH Ha 3400MY
6e3 ii momomoru. IlomipkyiiTe vomy. 2. Meari
BUIW IIaBYKiB IIPUCTOCYBAJIUCA KUTU B
mypamHeEnKax. [Ipy mpomMy BOHH 30BHiI yacTo
HaragyoTh MypPaIloK. Po3auBIiTHCSA MaTIOHOK
44, Ha AKOMY 300pa’keHO MYpAaIIIKy Ta IIaBy-
Ka, IKUH KUBe B MYPAIIIHUKY, Ta CKaXKiTh,
XTO 3 HUX HaByK. UMM MOKHA NOACHUTHU .
moxi6HicTs mux uwmenmcroHormx? Bimmosime Maa. 44. XTo i3 nMX TBapuWH — MaBYK,
0OTpYHTYHTE. a XTo — mypamika?

LikaBo 3Hamu

JliognHa HeogHOPa30BO Hamaranacs BUKOPUCTOBYBaTW NaByTUHY SK npsxy. e B [das-
HboMY KuTai 3 HET lWwnnn NnaTTs; € CBIAYEHHS, WO O4Ar 3 NaByTUHN BUTOTOBNSANN 1 iHAIAHCHKI
nnemeHa NisgeHHoi AMepukun. dpaHuy3bkun koponb fNiogosuk X1V oTpumas y nogapyHok Bif
naprameHTy micta MoHnenbe 3pobreHi i3 Lboro Matepiany pykasuui Ta naH4oxu. Ane, Ha
Xanb, OTpMMaTu BUpOOW 3 NaByTUHM, SKa € HAWMILHILLMM NPUPOAHMM MaTepianoMm, JOCUTb
Baxkko. Tak, Bigomuii ppaHLy3bkuii ydeHui PeHe AHTyaH Peomtop (1683-1757) nigpaxyBsas,
Lo anga otpumaHHsa dyHTa (453,59 r) naByTuHM cnig BukopucTaTty noHag 600 nasykis!

§10. BYAOBA KOMAX

lMpuzadaiime, siki NOKPVBK BNacTUBi YneHncToHornm. Aki dyHKUii xxmpoBoro Tina?

3 pisHOMaHITHEMM KoMaxaMm: KyKaMM, MyXaMW, OI:KoJiaMM, MeTeJnKa-
MU, KOMapaMu Ta iHIIUMU — BU CTHUKaeTecd moBcsakuyac. e i1 He fuBHO, ajixe
IUX TBAPUH MaiyKe BTpUUYi OijbIe, HijK ycix iHIIMX JKUBUX iCTOT.

!ﬁ,l Hayka, axa BUBuUa€ KOMaxX, Ma€ Ha3By €HMOMO/02ia (Bixg rpeu. enmo-
Ma — KOMAaxHu i s1020c — HayKa).

Komaxu zacenmau Bci cepeoBuilia iCHyBaHHSA: Ha3eMHO-TIOBiTpSAHE, I'PYHTO-
Be, BOJOMMM, OpraHidamMmu iHIIMX icTor. PisHoMaHiTHI #1I posMipm IuX TBapuH.
Cepen HUX BioMi «KapJWKN» 3aBIOBXKKU YACTKU MigimMerpa (meski isgmi Ta
JKYKH) Ta «BejeTHi». Hampukiam, Bycau-TUTaH BeJIETEHCHLKHUM, SKHN MeIKae
B IliBgenniit Amepuiti, carae mo 17 ¢cM 3aBIOBXKKM, a HiYHIIT MeTeJIUK arpuiina
(IliBpenna Amepuka) — 1o 30 cm y po3maxy Kpui. PeKopcMeHOM cepef KoMax
€ OOVWH 3 BUIiB IMaJMYHUKIB, 110 Memikae Ha ocTtpoBi Kamximanran (Immonesis).
JoB:KMHA HOTO Tijla CTAHOBUTHL MaiiKe 36 cM.

Oznaxu, npuramandi komaxam. TiJo KoMax YiTKO ITOijieHe HA TPH Bigmiim:
roJIOBY, rpyau Ta uepesiie (Maj. 45). 'osoBa 30BHI BKPHUTA CYIiJIbHOIO KAIICYJI0IO
3 KYyTUKYJU. 3 OOKiB roJI0BM 3a3BHUAall PO3TAIllOBAaHAa Hapa CKJIATHUX OUell, MiK
AKUMH B 0araThbox Komax (0mskosm, 6a0KM TOIO) MicTATheA e 1—3 mMajieHbKi
mpocti Biuka. Ha Bigminy Big paxomomiOHMX, KOMaxXy MAaiOTh JIMIIIE OLHY Iapy
BycukiB. Ile opranm uyTTss KOMax, mepeayciM HIOXY Ta HOTHUKY.

Cepen KoMax € XMKaKu, QiTodaru (CmoKuBaui pocanH), canpoTpodu, KPOBo-
CHCHIi Ta mapasuTuYHi Buau. BiAmoBigHo 10 CIIOKMBAHHA Pi3HUX BUAIB i3Ki B HUX
BUHUKJU ¥ pi3Hi TUIIM poTOBUX anapariB. Tak, KOHUK »KUBUTHCA JUCTKAMU POC-
JuH abo iHIIMY KoMaxaMu. PoTOBi opraiu B HbOTO CAYIYIOTH AJISA MOAPiOHEHHS
I3xi Ta HaJeXKaTh 0 2pu3yx0z0 pomosozo anapamy (Mmai. 46, 1). Bin mae HenapHi

35

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
MinicTepcTBO ocBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



Maun. 45. 3oBHiIIHEA OyA0OBa KOMaXM: Maua. 46. PoToBi anaparu xomax:
1 — romosa; 2 — rpynu; 3 — 4epesIe; 1 — rpusyumii; 2 — CHUCHHUIL; 3 — JMKYUUIL;
4 — Bycuku; 5 — Horu; 6 — Kpuia; 4 — KOJII0Y0-CUCHUIT
7 — HagKpuia

BEPXHIO Ta HUJKHIO I'yOUM, ITapHi BepXHi Ta HWXKHI 1memenu. ['pudyumii poToBumit
amapaTr TaKoXK y XPYIIiB, TapraHiB, MypalloK TOIIO.

Cucnuil Ta auxicy4uil pomosi anapamu BJIACTUBI KOMaxaM, IO CIOYKUBAIOTH
pinky i»ky. PisHi fioro yacTuHU mepeTBOPMIINCA Ha X000TOK, AKUM KOMaXu CMOK-
yyTh (MeTeJauKu) abo 3IU3yI0Th (MyXU) HeKTap, COKM Ta iHIri piguam (maia. 46,
2, 3). ¥ Komax, gKi KUBJIATHCA COKAMHU POCJUH UM KPOB’I0 TBAPUH, IIPOKOJIIOIO-
4y Iepej UM IOKPUBM POCIUH abo CBOIX KepTB (Y KoMapis, 0JiX, BOIIei, KO-
IIiB, TIOIIEJIUIIH TOII0), POTOBUH amapar Koa4Yo-cucHozo muny (Mmamu. 46, 4). Ixuii
cuCHUI X000TOK PO3TAIIOBAHMUI ycepeanHi 0co0anBOro GyTIapa, A0 CKJIaLy SIKO-
0 BXOJATH T'OJIKOIIOAIOHI BUJO3MiHM iHIIIMX POTOBUX OPraHiB.

T'pyam Komax CKJIAmaloThCS 3 TPhOX CETMEHTIB: TepegHbO-, CepeaHbOo- Ta
sagHBOTPYyAe (Masa. 45, 2). Jlo HMKHBOI YaCTUHU KOYKHOTO CeIrMeHTa IpHeTHaHa
napa zir. Omxe, y Komax Imictek Hir. Ha KiHIleBOMYy U/JIeHMKY HOT'M PO3TAIIIOBAHL
JIBa Kir'TMKW, a 4acTo IIle ¥ IPUCOCKY (HAIPUKJIAL, ¥ MyX), 3a [OIIOMOTOI0 STKUX
KOMaxu 37aTHi MepecyBaTUCA II0 BEPTUKAJIBHUX IT0BepPXHAX. Horm KomMax MaroTh
pisHOMAHITHY OYI0BY, 3aJ€XKHO BiJ CII0CO0Y KUTTA TBAPUHU. SaBOAKN IM KOMaXu
0iraiorn, cTpuOAIOTH, IIJIABAIOTH, PUIOTH I'PYHT, JIOBJSATH 3400MY TOIT0 (MaJ. 47).

o BepxHiX 6iYHHX KYTiB cepelHbO- Ta 3aJHBOTPYHEH y OiJIbIITOCTI JOpoCanX
KoMax TpHEeIHAHI ABI mapw KpuJj: mepegHa Ta s3agHa (mau. 45). Kpuiaa — 1e
HOABiMHI IIJTACTMHYACTI CKJIAIKHU IIOKPUBIB, YCEepeOUHi AKMX PO3MIIleHi ITOTOB-
IIeHHA — JKUJIKN. XapaKTep PO3TAIITYBAaHHA JKUJIOK Ma€ HA3BY HUAKYEAHHA.
K1k BUKOHYIOTH OOPHY (DYHKI[if0, CTBOPIOIOUM CKeJeT KPuJja.

Kpuna 3 mebararbMa KUJIKAMU HAa3WBAIOTh HMepeTUHUYACTUMU (Y METEeJHUKiB,
Oomxin Tomro) (man. 48, 1). CituacTi Kpuia MalOTh I'yCTY CITKY *KUJIOK (HAIpHU-
KJazm, y 0abok) (mai. 48, 2). ¥ KyKa Iepiia mapa KpuJj IOTOBINEHA I IIePeTBO-
peHa Ha TBepzi Haaxkpuia (Maj. 48, 3), 10 CAYTYIOTH AJIA 3aXUCTY 3aAHbOI ITapu
TepeTUHYACTUX KPUJ, KOJIU KoMaxa He JiTae.

PosBuneni kpusa e jsuiiie B fopocinx Komax. JledAKi rpynu Komax y mpoiieci
icTOpHMYHOr0 PO3BUTKY BTPATUJIM KPHJa BHACIILOK IIPHUCTOCYBaHb IO IIapasu-
TUYHOTO (BOIIri, 6JI0XM) UM HA3eMHO-T'PYHTOBOTO (p0o00Ui 0COOMHY MYpAaIoK 4u
TepMiTiB) cIIOCOOY KUTTA.
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Tema 1. PIBHOMAHITHICTb TBAPUH

Maun. 47. PisHOMaHITHICTS HIr KOMax: Mauan. 48. Kpuna xomax:

1 — GiranpHa TypyHa; 2 — cTpudbasbHA 1 — mepetunuacri; 2 — ciTuacri;
KOHUKA; 3 — pUioya BOBUKA (KaIlyCTSIHKMN); 3 — Hagxkpmiaa; 4 — HamiBHAIKPUIA

4 — miaBaJibHA XKYKa-BOmoJm00a; 5 — (3 donomozorw suumens Ha38iMmo

xamaJbHa 6oromosa; 6 — 30upajgbHA GIKOIU Komax, Yy AKUX 60HU MPANJAIOMbCS )

Ha 6inbimocTi cermeHTiB uepeBIiss 3 OOKiB po3TalloBaHiI OTBOPU — OUXALb-
ya, SAKUMU HA30BHI BiIKpUBAIOTBCA OpPraHM [AuXaHHA. UepeBlle KoMax
(man. 45, 3) mosbaBieHe KiHITiBOK a00 BOHM BUAO03MiHEHi Ha OpraHu mapyBaH-
Ha (y camItiB), Aiinekaan (y caMOK KOHUKiB) 4u
sKajo (B oc i 6mxii).

dAx i B ycix 4IeHMCTOHOTVX, 30BHIIIIHIN CKe-
JIeT KOMaX YTBOPEHU# KyTUKYJ0i0. BoHa BKpU-
Ta 30BHi IIapoM KUPOIOAIOHOI PEeUYOBHHU, IO
TEePeIKoIKae BUMAPOBYBAHHIO BOoAu. ¥ cepe-
HBOMY IIapi KYTHUKYJH MiCTATLCSA IIirMeHTH,
AK1 HamaroTh Tiy meBHOro sabapsieHHs. Mera-
JiuHO-0/JMCKyue abo ImepesuBuacTe 3abapBieH-
HS KoOMax 3yMOBJIeHe 3aJIOMJIeHHSIM CBiTJa Ay o A
B HAIIIBOPO30OPMX BEPXHIX IMIapaxX KYTUKYJIA
abo ii BupocTrax (BOJOCKAX, JYCOUKaX TOIIIO)
(mazn. 49). Y xomMax HeIpsSMUI TUII PO3BUTKY.

Maun. 49. JKyk O6pousiBka

m 3a Henpsimoz20 po3BUMKY HOBOHAPOIKE€HA OCOOMHA HE CXOKa Ha
ZIOPOCITy.

Henpamuii po3BUTOK KoMax MOJKe BigOyBaTucs 3 HEIIOBHUM a00 IIOBHUM
IIePeTBOPEHHAM. ¥ pasdi po3eumky 3 HenoéHUuM nepemeopeHHam (KOHUKHU,
TapraHu, 6a0Ku Ta iHIIi) 3 AW BUJIYIIIOETHCA JUUYNHKA, KA 3arajioM Hara-
Iye mAopocyly ocobuHy, ajie 6e3 Kpua (man. 50. A). Boma kuBurhcs, JUHSAE,
pocTe i po3BuBaEThCA. Ilicas OCTAHHBOTO JUHAHHA JUUYMHKA ITEPETBOPIOETHCA
Ha cTaTeBO3piny ocobuny. OT:Ke, 3a HEIIOBHOT'O IIEPETBOPEHHS KOoMaxa IIPOXO-
OUTH TaKi asy posBUTKY: siiille, JUUYNHKA, JOPOCJIa OCOOMHA.

VY KyKiB, MeTeNNKiB, MyX, OC, OJIiX POSBUTOK BiZI0YBAE€TLCA 3 NOGHUM nepe-
meopennam (man. 50. B). IxHi suurEKYM 3HAYHO BinpisHAIOTHCA Bin cTaTeBo-
3piaux ocobmH. ¥ HMX HeMa€ CKJIAJHUX Oueill, yacTo BimcyTHi abo BKopoueHi
KiHIIiBKU, POTOBiI OpraHM MOKYTh OyTH iHIIOI OyZOoBU, HEPIZKO € 0cobJuMBi
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TNTNYNHKN

A popocna ocobuHa 5

naneyka VHMHMHKG

Maun. 50. Possurok Komaxu 3 HermoBHUM (A) i moBuum (B) mepeTBOpeHHAM

JUYMHKOBI Oopranm (HaIpUKJIaJg, MIOBKOBUAIJIBHI 3aJI031 Ta HeCIIPaBKHI uepes-
Hi HiKKY ryceHi merenukiB). Ilicia KinTbKOX JIMHAHD JUUNHKA II€PETBOPIOETH-
cdAd Ha JIAJEUKY, AKa He KUBUTHCA Ta 3a3BWUail Hepyxoma. Ha dasi jmameurnu
BimOyBaeThCcs 3HAUHA mepeldymoBa opraHiaMy: (GOpPMYIOThCA OPraHu, MpUTaMaH-
Hi crareBo3piniii ocobuui. Yepes meBHUHN yac 3 O0OJOHKU JIAJEYKH BUXOLUTH
Iopocia Komaxa. Paza JAJeYKM Ma€ BeJinKe OiojioriuHe 3HAUEHHS B JKUTTI
Komax. OckinbKkM KoMaxu Ha IIifi ¢asi PO3SBUTKY He KUBJATLCS, TO Ile 3a0e3-
meuye mepeKMBaHHSI HECIPUATINBUX MEePioAiB (HampuUKIag, 6aratTo MeTelnKiB
3UMYIOTh caMe Ha Iiil ¢asi). OT:ke, 3a TOBHOTO IIEPETBOPEHHS KOMAXHU IIPOXO-
IATh Gasy AiIs, TUUNHKYA, JAJIeUYKH, JOPOCJI0i OCOOMHMU.

Bios102iYHUl CI0BHUYOK: JKUIIKYBAHHS KPUJI, HEMPAMUI PO3BUTOK, PO3BUTOK 3 HEIO-
BHUM Ta IIOBHUM II€PETBOPEHHAM, JIAJICUKA.

MNEPEBIPTE 3106YTI 3HAHHA

1. 3 Aakux BiAmiaiB ckiaamaeTbeda Tio Komax? 2. fAKi opranu posrarmroBaHi Ha roJiosi
komax? 3. fIka OymoBa rpyamoro Bigmiay tima xomax? 4. Aki Tunm Kpua Komax BU
suaeTe? 5. fAAKi ocobamBocTi OymoBu uepeBila KoMax? 6. UuMm 3yMoBJeHe 3a0apBJIeHHSA
komax? 7. Hum BifpisHAETHCS PO3BUTOK 3 HEIIOBHUM i IIOBHUM II€PETBOPEHHAM?

0620B0pimb y 2pynax
YuM MOKHA ITOSCHUTH BPaskaoouy pisHOMAaHITHICTH BUIiB KoMax?
[ng donumnausux i KMimausux

JImurHKYM KOMaX, 110 PO3BUBAIOTHCS 3 IIOBHUM IIEPETBOPEHHSAM, YaCTO MEIIKAIOTH B
iHITIOMY cepemoBHUIIi, HiK MOPOCJi 0COOMHU, i KUBIAATHCA iHIMOIO Ixkero. Hampukian,
MEeTeJIUKU KUBJATHCA HEKTApOM, TOAl fAK IXHi JUUYMHKM — TYCEHUIll — JKUBJIATHCA
3a3BUYall JUCTKAMHU Ta IHIMUMU M IKUMMU YaCTUHAMU POCAUH. JIMUMHKM KYKiB Xpy-
IIiB MEIIKAaITh Y I'PYHTI M KUBJAATHCSA IMiIBEMHUMU YaCTUHAMU POCJNH, TOAL AK CTa-
TEBO3PiJi JKYKHU CIIOKUBAIOTH JUCTKHU. JloBemiTh GiosioriuHe sHaUeHHS IIHLOI'0 ABUINA Ha
OpUKJALl Xpylla I MeTeJauKa.

TBopYe 3aBOAHHSA

Kopucryrounchk BIacHHM MXUTTEBUM JOCBizoMm i pisHuMEH mxepesamu imdopmairii,
OMMUIIITH IPUCTOCYBAHHS [0 CEPENOBUINA iCHYBaHHA ABOX BiJoMMX BaM BHUIIB KOMaxX
(260 3a BEGOPOM YyUUTEJIbKM UM BUMTEJIS).
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Tema 1. PIBHOMAHITHICTb TBAPUH

§11. PIBHOMAHITHICTb KOMAX

lMpuzadaiime, sk y komax BiAOYBaeTbCA HENPSMUIA PO3BUTOK 3 MOBHUM i HEMOBHUM
NepeTBOPEHHAM. AKi TUNK POTOBUX anapariB i Kpun TpannaTbes B komax? Lo Take naneyka,
KOKOH?

Komaxu, siki po3BUBaIOTHCA 3 HEIIOBHUM ITePETBOPEHHIM.

e Ilpamvoxpurai. Bu g0o6pe B3HaeTe Takux
KoMax, IK KOHUKHU, IIBipKyHHU, capaHa (MaJj. 51).
Y Hux By3eHbKI npaMmi mIKipscti Hagkpuia
3aXUINAIOTH IIIUPOKi IepeTUHYACTI 3aAHI Kpuia,
AKi B IOJBOTI BiAJI0mOAiOHO PO3TrOPTAIOTHCA. ] i
3amHi HOTM BUAOBXKEHi I Ipu3HaUeHi 11 cTpuo- | -
KiB. MaroTs opranu cayxy, a caMIli — IIe i opra- 1
HU CTPEKOTiHHA. ¥ IUX TBapWH I'pu3ydi PoTOBi
opramm.

Konux 3enenuti (man. 51, 1), cTpeKoTiHHA
AKOTO 3a3BUYall MOMKHA IIOYYTH HaABeUip i BHO-
i, JKUBUTHCA JIUCTKAMHU POCJUH, iHIITIMU KOMa-
xamu. OcoOJMBO HEHAYKEPJIUWBI JUUYMHKU KOHU-
Ka: oJHa JHUYMHKA 3a 00y Moske 3’icTu 10
7 Komax. ¥ cremax YKpaiHu IOIIMpeHa XMKa &
Odubrxa cmenosa (Man. 51, 2). Ileit Bug sameceHo
o YepBonoil kHurnm Yxpainu. Capana nepenimua
(man. 51, 3) 3maTHa MO MacOBUX PO3MHOKEHB.
Toxi ocobuHM capany 30MPAOThECA Y BeJIeTEHChKI
3rpai i JeTATsL Ha JaJieKy BimcTaHb (D0 KiTbKOX
THUCSAY KiJIOMeTpiB), BHifaiouu BCIO 3e€JIEHY POcC-
JUHHICTh Ha CBOeMY HLIAXy. B VYxpaimi microsa
PO3MHOKEHHS capaHM BifoMi B JeilbTax BeJH-
Kux piuok (Hynait, [[uictep, dHuimpo).

LlikaBo 3Hamu

Maan. 51. PisnomaHiTHiCTH

1889 poky Gyno nomiyeHo 3rpat capaHu, WO OXO0- npAMOKpmaux: 1 — KOHUK
nmosana nnowy 6 TMc. kM? i HapaxoByBana Minbspau 8eJeHmil; 2 — IubKa CTemoBa;
0OCOOVH. 3 — capama meperiTHa; 4 -

o . BOBUOK, 800 KaIlyCTAHKA
BiacHuKM ropofiB i cafoBUX IiIAHOK oOpe

3HAIOTHL 6064Ka, abo kanycmsanky (mMan. 51, 4), — HebeslleyHOro IIKiTHUKA
KyJbTypHUX pociuH. I[a KoMaxa Mae KomaJbHiI mepeaHi HOTHM, 3a JOIOMOTOIO
AKUX IPopobisae JOBri xoau B I'pyHTi. BoBUOK Tako:K mo0pe jaitae. CBoiMu mirr-
HUMU ITleJIellaM¥ BiH Iirpu3ae Imi3eMHi YaCTUHU FOPOIHIX KYyJAbTYp (OTipKiB,
KapToILIi, MOPKBH TOIIIO).

e Tapramm — oxgHa 3 HaWAABHIMUNX TI'Pyn KOMaX, AKi iCHYIOTH Ha HAIIIN
maHeTi. ¥ IIUX TBApUH IpU3ydnii pOTOBUl amapar, mepeaHi Kpuia mepeTBopu-
JIACs Ha MKIPACTI HAAKPUIA, a 3aHi Kpuia — neperuHdacri. B Ykpaini nommu-
peHuii mapzan pyouil (masu. 52, 1). Moro oceseHHA B JKUTJI 3aBIa€ JIIOAMHIL

Mauan. 52. Tapranu:
1 — rapras pyauii;
2 — TapraH
2 JIaILJIaHAChK I
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b6araro kKJomoTry. Tapranu IICYIOTh XapuyoOBi HPOAYKTH, PO3HOCATEL PisHiI BuIU
OaxTepiii i AlmA mapasuTiB, 34aTHI BMBOAUTH 3 Jajy IIO0YTOBI mpuaagu:
KOMII'I0TepH, TeJeBi30pH TOIIIO.

LlikaBo 3HamMu

3-noHag 4400 BuaiB TapraHiB nuwe Hebarato HaNeXmTb OO0 CUHAHTPOMHWMX BUAIB —
NOCTINHUX CYNYTHUKIB NoauHK. BinbLwicTe BUAiB MeLukae B npupogdi. B YkpaiHi B npypogHux
yMOBax TpannseTbCs TapraH nannaHacbkuin (Man. 52, 2), akuii 30BHi AeLLo Haragye pyaoro
TapraHa.

Komaxu, Aki po3BUBAIOTHCS 3 MOBHUM IE€PETBOPEHHSIM.

e Kyku. HaiiGinbie BumiB cepen Komax — KykKu (Maa. 53). Bouu marorhb
rpusydi pOTOBi opraHu, IepemHs Iapa KPUJ IepeTBOpHJacA Ha HaZKpUia,
3aIHA mapa — IepeTuHYacTa. JHyKHU IOmupeHi B HAWPI3BHOMAHITHIIIINX yMOBax
CyX0JoNy Ta B HOpicHuX BomoWMax. JKyru-zrnotoeuxu (man. 53, 1) Ta ixui
JUYUHKYU KUBJIATHCA TOCJiJOM TBapwWH, a IpobapuKW — TPyIaMu TBapwH.
BoHu 3axomyioTh rHiii abo Tpymum B 3eMJIIO Ta BiAKJIaZaloTh Ha HUX AU, 3
AKUX BUJYILIIOIOTHCA JUYUHKU, IO IIBUJKO IIEPETBOPIOIOTH IIi BaJUIIKU HA
TyMyC, CIPUSIOUYN I'DYHTOYTBOPEHHIO. THUM caMuUM BOHU 3iMCHIOIOTH CaHiTap-
HY (QYHKIIiI0, YTUJIi3yI0UN PEITKU OpTraHi3MiB.

Maan. 53. PisnomaniTHicTh KyKiB: 1 — JKYK-IHOMOBHUK; 2 — COHEUKO;
3 — KOJOPaACBKUI KYK; 4 — KYK-Bycau

Coneurka (maj. 53, 2) Ta iXHi TMUNHKY BUHUIIYIOTH HOIIEJUIb, a KYKHU-Kpa-
corisu (amB. majy. 31, 2) — rycinb MeTeJuKiB-IIIKia-
HUKIiB.

Bararo BumiB KyKiB IIKOZATHL KYJIBTYPHUM POC-
JUHAM, ITPOAOBOJIBUMM 3amacaM, BUpobaM 3 JTepeBu-
HH TOINO. ¥YciM BifloMO, AKOI IIIKOAM KapTOILIi
3aBJa€ KOAOpPAOCbKUI YK, 3aBe3EeHUH 10 Hac 3
Awmepuru (maJj. 53, 3). B YKpaiHi HIKOZATE: IIYKPO-
BOMY OYpPAKY — OYPAKOBHUII JOBrOHOCHUK; 3€PHOBUM
KyJbTypaM — KYK-Ky3bKa Ta O0araro inmwux. Kopo-
oy BUTOUYYIOTH XOAX HiJf KOPKOM Ta B JIy0i IMiHHUX
Iopij mepeB, a IMYWHKY 3JaTOK i éycanie (May. 53,
4) :KUBYyTh Y MEpPTBi#l AepeBuHi, 3aBAa0UYM 3HAUHOI
IIKOAY 3Ppy0aHOMYy AJIA T'OCIIOJapChbKUX HOTPeob Jicy.

Bararo BuiB :KyKiB JK1Be B IPiCHMX BOAOMMAX.
B VYkpaini maibinbimi 3 HEUX — Il XWKUH HYK-
naaeyneysv (Mayn. 54, 1) i pociauHOimHUIT BUL —

. Man. 54. JRykm — mer-
60002106 wopruil (Man. 54, 2). JINUMHKK BOAONIO-  wamrmi Boﬂoﬁiﬁ[: 1 — myK-

0a — xmkaku. BoHM mONOIOTH Ha pPidHMX 0e3xpe-  miaByHeIb; 2 — BOLOJIIO0
0eTHUX TBapWH. YOPHUA

40

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
MinicTepcTBO ocBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



Tema 1. PIBHOMAHITHICTb TBAPUH

e Meteauku. Y AOPOCIUX OCOOMH METEJMKiB POTOBI OpraHm — CUCHUM
X000TOK (quB. MaJji. 46, 2). [IBi mapu mepeTHHYACTUX KPUJI YKPUTI JIycOUKaMU,
AKi smaTHI 3asoMI0BaTU CBiTJIO. JINUNHKY MeTeIUKiB — 2yciHb, MalOTh I'PUIY-
YU POTOBHUII amapar i BUAOBKeHe uepBonoaibue Tio. CanHHI 321031 I'yCeHU-
i BUAIJISAIOTH IMTOBKOBI HUTKMY, 3 IKMX BOHA II€pe] 3aIAJIbKOBYBAHHAM ILJIETE
3aXMCHY O0OJIOHKY — KOKOH (IIIOBKOHNPSAAN, KOKOHOIIPAIM) a00 AKMMU HPUKPi-
ILIIOE JIAJIeUKY O Pi3HUX IpeaMeTiB. JIMUMHKY MeTeJnKiB IIepeBakKHO POCJIU-
HOIMHi, X04a € Taki, IM0 KUBJIATHCA BOBHOIO a060 XyTpoM (HAIIpPUKJIAM, IIyoHa,
mIaTTaHa, MmebseBa moJuri). I'ycinb geskux BunaiB (0isian KanycTAHUM, s101yHEBA
MiJIb, 30JI0TOT'Y3, IIIOBKOIIPSA-HeqollapKa TOI0) IMKOAUTEL Pi3HUM CiJIbChKOTOC-
HOoJapChbKUM KYJbTypaM i JicoBUM HacaIKeHHSIM.

A 4 B

Maun. 55. Metenuxku. A. Maxaou: 1 — gopocyia ocobuHa; 2 — Ir'yCeHUIId.
B. IlIloBKoBUYHMII moBKOIPAL: 1 — mopocsa oco0MHA; 2 — I'yCeHHUIld Ta KOKOHU

JlroguHa 3maBHA PO3SBOOUTL WO06K06UWHO020 utoékonpada (man. 55. B),
TYCiHBb SIKOTO CIOXKUWBAE JIMINE JUCTKU IMTOBKOBUIIL (TYTOBOT'O AepeBa), a JOpPoC-
JIi ocoOMHU B3araJi He KUBJAATHCA. 11i KoMaxu crajau CBiicbKMMU TBapUHAMMU,
y IIPUPOJi BOHHU He TpaILIAoThbesa. OmHa ryCeHuIls IIIOBKOIPALA IIPU 3aJIIIbKO-
BYBaHHI YTBOPIOE KOKOH 3 €IMHOI IITOBKOBOI HUTKU OJM3BKO 2 KM 3aBAOBXKKMU.
3 Hel BUTOTOBJIAIOTH IIIOBKOBI TKAHUHM, AKi AyiKe IiHyOThCA. ['anyss mpomuc-
JIOBOCTi, IO Ma€ Ha3BY ULOGKi6HUymeo, 3apoxunacsa B CraporaBusomy Kurai
5 Tuc. pokiB TOMYy.

o Ilepermnuacroxkpuii. Medonocni 60xconu (Man. 56. A) BUPOOIAIOTh MeI —
BUHSATKOBO KOPHCHUU MPOAYKT xapuyBaHHA. [le HeKTap KBIiTOK, 3MiHEeHWH ITif
Ziero 0coOJMBUX PEYOBUH, AKi BUPOOJSIOTH 3aJI03U IEPeIHbOI YACTUHYU KUIITKiB-
HUKa OmKia-pobiTHuMIL. Bmxonn samacaioTh Mel Y CTIIbHHUKAX 3 BOCKY, AKUHA
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Mauan. 56. A. Menonocua 6xosa: 1 — pob6oua ocobuna; 2 — MaTKa (Iapuis);
3 — tpyrens. B. Byauk
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BUPOOJIAIOTH iHIIN 321031, PO3MIIlIEHI B UepeBIli, i BUKOPHUCTOBYIOTH AJIS BJIACHO-
IO JKUBJIEHHSA B3UMKY. BIKiT yTpUMYIOTh y HMITYYHUX THi3Zax — ByJaHKax (Mal.
56. B). Cyuacuuii po3bipuuii paMKOBHUI BYJHK BHHAMIIOB Ha mouyatky XIX cro-
piuus yrpaincekuii 6mxoinsap I1.1I. IIpokomosuu. KoHcTpyKIliss ByJInKa gae 3MOTy
3aMiHATH PAMKN 3 MEIOBUMHU CTiIPHUKAMN HOBUMU, HE MOPYIITYIOUU KUTTS
OIKOJIMHOI POIUHI.

BosxonuHa pomuHa CcKJIagaeThesA 3 onHiel mapuili (MaTKu), KiJIbKOX JIecCsT-
KiB caMIiiB — TpPyTHIB i JecATKiB TucAY pobouMx 0COOMH (He3ZaTHUX OO0 PO3-
MHOKEHHS CaMOK). JIMUMHOK MaMOyTHiX poboumX OCOOMH i TPyTHIB mmepIii
YOTHUPH AHi Hicasa BUIYIJIEHHS 3 AWIA pododi 0COOMHM BUIOJOBYIOTH BUIJIEH-
HAMHU 3aJI03 — «MOJIOUKOM>», a IIOTIiM — IIepro (CYyMIiIIIio IUIKY Ta HeKTapy).
JInunHKYN, 3 AKMX PO3BUHYThCA MAaMOyTHI Iapuili,
OTPUMYIOTH «MOJIOYKO» IO 3aJIAJIbKOBYBaHHA.

Hocmeni (Mman. 57) menrkaoTs y rHi3max i3 Tpasu,
MOXY TOIIO, PO3MIINIeHNX y MOYIJIaX, IOKHUHYTHUX
HOpax TBapuwH-zemuiepuiB Ta iH. I1i Komaxwm 3anmiio-
IOTh 0araTo AUKOPOCJUX i KYJIbTYPHUX POCJUH, IIPU-
YoMy [esdKi 3 HuX (HaIpuKJIaL, KOHIONINHY) 3aIlnJIi0-
IOTHb TiIBKU JyKMeJi Ta OmKOJIN.

Pydi nicoei mypawrxu (Man. 58. A) BUHUITYIOTH
O0araro MKiAHUKIB Jicy. ['Hi3ga MypaIlloK Ha3WBaOThH
mypawnuxkamu (Man. 58. B). Ilix yac GymiBHHIITBA
THi3[ MypaIllKky IIepeMilllyIoTh I'PYHT, 30iJbIIyIOTh OT0 IIIIapUCTiCTh, 30aravuy-
IOTh OPraHiYHNMK PEUOBHUHAMMU.

JInuyHKK pisHOMaHiTHHMX BUAIB i30yié (Man. 59) mapasuTyioTh y ANUIAX,
JUUYMHKAX 1 JdJedKax pisHMX BHUAIB Komax. Ilicasa Buxomy JUYMHOK I3AIiB
KoMaxa-xXasdaid ruue. Tak i3OIl peryJooTh YMCEJIbHICTh KOMAaX-IIKiTHUKIB.

Maan. 57. [Ixmias
3eMJIAHUN

Maun. 58. A. Pyna nicosa Maan. 59. 1. Camka i3a1a BigKIazmae
mypamka. B. Mypamnramg AU B TiJIO TyceHuIli. 2. JInunHKu
I3AI[s1 BUXOAATH 3 I'yCEeHUITL

e JIsokpuai. IlikaBa rpyma Komax, y SKHX € Jiuile ofgHa (IlepemHs) mapa
MePeTUHYACTUX KPUJI, 4 3aJHs IepeTBOPeHa Ha OyJIaBOIOLiOHI yTBOPU — 03UdHC-
wanvya (man. 60. A). PoroBi opranu 6inbiocTi Myx — me M’AKHH JUXKydUl
X000TOK, YV KPOBOCHCHUX i XMMKUX BUJIB — KOJIIOUO-CHCHI pOTOBi opranu, AK-OT
y xomapiB (man. 61). ITo6nmsy ocenb Ta B KUTJI JIOAUHU TPAIIAETHCA MYXd
kimnamua (Maa. 60. B). BoHa KUBUThCA PiBHUMU PEeYOBHHAMHU, 30KpeMa Xap-
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PISBHOMAHITHICTb TBAPWH

A b

Maan. 60. A. Osumxyanbia. B. [[Bokpuii — myxa kKimMmHaTHa: 1 — gopocsa ocobuHa;
2 — IUYUHKA; 3 — KTUP BeJEeTeHChKUI

YOBUMH INPOAYKTAMH JIOZUHU. 1i 4epBONOAIOHI JIMYMHKU pPO3BUBAIOTHCA HA
CMiTHUKaX, CKYITUeHHAX OPraHiKM TOIIO.

Krup y monwoTi 3gaTHUI HA3HOTaHATH CBOXO 3400MY — iHIMMX kKoMax. CBoim
MOTYXHUM XO0OTKOM BiH ITpOOMBa€ MOKPWBU 3M00MYi Ta BUCMOKTYE ii BMicCT.
Kmup eenemencokuii 3anecenuii 1o YepBoHnoi kHuru YKpainu (maza. 60. B, 3).

Man. 61. Komapi: 1 — caMkKa MaaApiliHOroO KoMapa CIIOXKMBAE KPOB JIIOAUHIU;

2 — KoMap-IOBroHiKKa (uepe3 BeJMKi po3Mipu JIIOAM YACTO JAKAIOTHLCA IIUX KOMAax,

BBa)KAIUYM iX KPOBOCHCHUMHU BHIAMM; HacCIPaBgi AOPOCTi OCOOMHM KoMapa-IOBIO-
HIKKU JKUBJIATHCSA HEKTAPOM KBiTiB a00 He KMBJIATHCA B3araJi)

¢ Myxu po3noBcCloaXytoTb 30yAHMKIB iHEKLIMHUX 3aXBOplOBaHb Ta AWLS napasu-
y’ TWYHKX YepBiB. ToMy 6opoTbba 3 Myxamu Ta 3anobiraHHs iXHIM KOHTakTaMm i3 xap-
YOBMMMW NMpoAyKTaMu — HeobxigHa yMOBa ririeHu NoANHN.

Bios102iYHUII CNOBHUYOK: TyCiHb, IIOBKIBHUITBO, MyPAlIHUKH, N3UKYAIbIIA.

MEPEBIPTE 340bYTI 3HAHHA

1. fIxi xapakTepHi pucu nmpeAcTaBHUKIB nmpaMoKkpuaux Bu 3Haere? 2. Illo xapakTep-
HO JIJd IpeAcTaBHUKIB sKyKiB? fIka poJib KYKiB y mpupozi Ta rocrnomapcTBi Joguamn?
3. fIki xapakKTepHi o3HaKu MeTeJIHKiB Bu 3HaeTe? fIka poab MUX KOMaxX y IPUPOAL Ta
KuTTi goguau? 4. Aki ocobauBocTi 6ymoBu meperuHuacTokpuaux? 5. Illo Bu sHaeTe
mpo KUTTA Omskonuuoi cim’i? 6. fAKi ocobauBocTi GymOBM TpUTaMaHHI JBOKPUJINM
Komaxam?

0620Bopimb y 2pynax

fAxa poap Komax y mpupoai i skuTti aroguau? IToscHITE poJb MeZOHOCHOI GOm0
B IIPUPOJL U KUTTi JIIONWHA.

g oonumauBux i KMimnusux
Yomy caMmIii IepeTUHYACTOKPUINX He MAaloTh »KaJia?

NPOAYKT. Ha KinbKicTb OTpUMaHOro megy MOXyTb BNAMBATU Pi3Hi YNHHWUKK: MOPO-

a‘ Yci My 3HaemMo, Lo Me[ He TiNbKM CMayHui, a 1 KOPUCHUI NSt 300POB’st NMIOANHK
Aa 64kin, KinbkicTb 64Xin, Wo cknagaroTb O4HY POAMHY, KNiMATUYHI yMOBU, HasIB-
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Ha B perioHi poCNMHHICTb TOWwo. HeBpoxarHMM BBaXkaloTb BYNUK, poanHa 6axin skoro
nae meHwe 10 kr, ane B geskux Bunagkax gocBigyeHi 64xonapi MoXyTb oTpumaTtw Big,
ofHiei 6oKonuHoi poamHu noHag 150 kr. BapTicTb 1 kr Meay 3anexHo Bif MOro sIKOCTi
Moxxe ctaHoBuTK noHag 100 rpH. Ockinbky 64X0Nn NpoBoAATb 3MMOBUIA NMEpPioa B aKTUB-
HOMY cTaHi, 64xonapi 3anuwaTb iM LYKpPOBMI cupon. Ane Ans oTpuMaHHs GinbL gkic-
HOro Megy pekoMeHAyTb 3anuwaTt HaTypanbHU NPOAYKT — Mef, Xo4va ue i 36inbLiye
BUTpaTU. Pasom 3 yuntenbko abo BunTenem 3'sicyinTe, ski Lie pakTopu MOXyTb HeraTne-
HO BMMMHYTU Ha OCTATOYHY BapTiCTb Meny abo B3arani 3poduTtu Takuin Bi3HEC-NpoekT
HepeHTabenbHMM. AKi LWe NpoayKkTW, 34aTHI NiABUWNTN peHTabenbHiCTb 64XoNapcTBa,
nguvHa Moxe oTpumyBaTu Big 64xin?

<2

AOBEAEMO HA MPAKTULI o

lNpakmuyHa poboma 1

Tema: BUABJIEHHA NPUKNAAIB NMPUCTOCYBAHb
[0 CroCOBbY XUTTA B KOMAX

Mera: HaBUNTHUCA BUSBJIATH OCOOJHMBOCTI OyZoBM KOMax y 3B A3KYy 3 ixHim
CIIOCOOOM KUTTS.

Ob6nagHaHHA, MaTepiaJau Ta 00’€KTH DOCHIIKeHHS: PYYHi JIynu, Ipernapy-
BaJbHI Habopu, JiHifiKK, KOJNEKI[ii KoMax.

Xio pobomu

1. Posrasaubre GiKcoBaHMX XPYIiB TpaBHEBUX (KOJIEKIIiliHWIT MaTepiau).
3BepHiTH yBary Ha iXHi#l KoJip i opmy.

2. 3uaiigiTe Bigminm Tija: roJoBy, IPyAN Ta YepPeBIIE.

3. Kopucryouucs Jymow, 3sHAAOIThE OpraHu, PO3MIiIlleHi Ha roJIOBi: ByCHUKH,
CKJanHi oui, POTOBi opranu.

4. PosgusiThca TBepai HagKpuia M mepeTHHYACTI Kpuia.

5. IligpaxyiiTe KiJbKiCTh Map XOAMIBHUX HIT KYKAa.

6. 3pobiTh BUCHOBKM, sIKi OCOOJIMBOCTI 30BHIIIIHLOI OyOBUM XpyIlla MOB’sI3aHi
3 TIPUCTOCYBAaHHAM 0 HA3eMHO-TIOBITPAHOTO CepeOBUIIIA.

7. PosryiaHbTE 3a TAKOIO CaMOI0 CXeMOIO KOJIEKI[iMHI eK3eMILJIApPU KoMax,
AKi IpHCTOCYBaNUCSa OO0 JKUTTSA y BomouMi (Bomoso0), r'pyHTI (BOBUOK), Ha
iHImuX opraHismax (BoIlla JIOACHKA).

LlikaBo 3Hamu

o [YNsA04YM CNOKIMHOIO NiTHBOrO BEYOpa, BU MOXe-
Te nobaunTn cepen poCNuH Ackpasi BorHuku. Lle cBi-
TATbCA GE3KPUMi CaMKM XKYKIiB-CBITNSAKIB, TAKUM YNHOM
npuabntotoun kpunatmux camuis. CeivyeHHs 3abesne-
yye ocobnuBa xuponoaibHa pe4yoBuHa B Tini kKOMaxw,
30aTHa OKUCHIOBATUCA 3 BUAINEHHSAM BENUKOT Kinb-
KOCTi CBITNOBOI eHeprii. ABuLe CBIYEHHA OpraHiamis
Has3nBaloTb GiosroMiHecuyeHyiero. BoHo nputamaHHe
pisHUM icToTaMm: Big H6akTepin 4o XpebeTHNX TBapWH.

e HiyHu meTenuk 6paxxHuUKk mepmea 2osioea [i-

Maan. 62. Bpa:KHUK MepTBa
roJIOBA CTaB CBOK HasBy TOMYy, WO MastOHOK Ha CMMHHOMY

ooui noro rpygHoro BigAiny Haragye depen NOAVHU
(man. 62). AKwWwo B3ATW LUbOro MeTenuka B pyku, TO BiH Pi3Ko 3anuwmnTb. I3 uum mMeTennkom
nos’asaHo 6arato nereHn Ta 3abo6owis. Voro onucas Earap Mo B onosigaHHi «CabiHKC.
LlikaBo, Lo 6paxHMK MepTBa rorioBa MoOXe MPOHMKATU Yy BYNUKK Ta KpacTu meqd y 6axin.
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Tema 1. PIBHOMAHITHICTb TBAPUH

§12. MOAIOCKU, ABO M’IKYHU

lMpuzadaiime, sikMX TBapWH Ha3nBatoTb dinstpatopamu. Lo Take npsamuii i HenpsiMUin
PO3BUTOK?

Osmaxn, upuramManai wojarockaM. Moidrocku — 06e3xpebeTHI TBapuHHI
3 M’AKHM HECerMeHTOBAaHMM TijioM. BOHH MeENIKalOTh y IIPIiCHUX BOZOMMAX
(cTaBKOBUKM, KaOypHUIL) Ta MOpAX (Mixii, ycTpuIli, BOCbMUHOTH, KaJIbMapu)
abo Ha 3BOJIOJKEHUX [TiISHKAX CYyXO[0Jy (BUHOTPATHUU CIMMAK, T'OJi CIUIY-
HU). BiabmricTh MOJIOCKiIB IOBiLIbHO ITOB3a€ ab0 Beae NMPUKPIIJIEHHUI cIocid
JKUTTA, ONHAK AeSIKi BUAYM MOMKYTH IITBUAKO IIJIaBaTU (AK-OT, KaJbMapW, AesdKi
3 AKUX 3JaTHiI po3BUBaTU IMIBUAKICTH M0 40 KM/Tox i GinbIme).

B Vkpaini nomupenuii éunozpadnuii crumar (man. 63). Moro Tino ckia-
IaeThbCcsA 3 TPHOX Bimmiiis: rososu, Tynyda Ta Horu. Ha rojoBi € opranu 4yTTs:
mapa odedl Ta ABi mapu mmynasiernb. Hora — MycKyJIACTHI OpraH pyxy, poaTa-
IIoOBaHUII Ha uepeBHoOMY Oomi Tinma. Binb-
IIicTh BHYTPINIHIX OpraHiB MicTUTHBCA B
Tyay6i — MINIKOmoAi6HOMY BUPOCTi CIUHHO-
ro 6oky Tija.

Tyay6 3 O0OKiB oTOUEeHUI CKJIALKOIO IIMKi-
pu — manmiero. MixK MaHTi€I0 Ta TyJIyOOM
posMiIllleHa MaHTiiHA ITOPOKHUHA, CIOJIyYe-
Ha i3 30BHIIIIHIM cepemoBUIIeM. ¥ OiIbIIIOCTi
MOJIIOCKIB TyJy0 B3axuIlleHUil Myuiiero .
(uepenaumom%. }71 Bnninﬂfgl'rb 3aJIO3I/ICyTi KJIi- leaﬂ' 63. Bumorpaamuii cimax:

v . ) — rojoBa; 2 — Tyay6; 3 — Hora;
TUHU [OKPUBHOTO eIiTeNil0 MaHTii. 330BHI 4 — yymus; 5 — 70Bri mymnaabns
MYIILJISS BKPHTAa IIIApOM POrolomi0oHol opra- 3 oumMa
HiuHOI peuoBmHU. AJie 11 OCHOBHA Maca CKJia-
IaeThcsA 3 KPUCTAJIB KaJbIlili KapOoHATYy, 110 YTBOPIOIOTH CepenHii i BHyTpiII-
Hitn mapu. CepenHiii map — nopuensHonodibHuil — Ma€e CHi»KHO-OiIU# KOJip.
BuyTpimuiit map — nepaamymposguii — BUrpae BciMma 6apBaMu BeCeJIKHU, OCKiIb-
KM B MOTO IIJIACTUHKAX CBIiTJIO PO3KJANAETHCA HAa OKPEMi KOJBOPU CIEKTpA.

Moumtocku — MemIKaHIli BOJOUM — AMXalOTh PO3UYMHEHUM Yy BOJA1 KHMCHEM 3a
IOIIOMOI'0I0 350€ep, PO3MIiIlleHnX V MAHTIiHHINA HOPOKHMHI. ¥ HaseMHHX i dac-
TUHYU TPiCHOBOZHUX UYEPEBOHOTUX MOJIOCKIB (CTaBKOBUK, KOTYIIKA TOIIO)
OinsHKa MaHTii mepeTBOopMJIacd Ha JIereHIO, AKa 3abesmeuye AUXaHHA aTMO-
chepHUM KHCHEM.

J st 6iBIIOCTI MOPCHKUX BUMIB XapaKTePHUM HEMIPAMUN PO3SBUTOK. JIMUMH-
KU MOJIIOCKIB YacCTO CIYTYIOTH IJIsI PO3CEJIEHHS BUAY. BilbIIicTh IPiCHOBOIHUX
i BCi HaseMHi BUAM MaiOTh IPAMUMN THUI PO3BUTKY. OCKiJIBKM MOJIIOCKU POCTYTh
IPOTArOM YChOI'O KUTTH, PO3MIipHM IXHBOI MYIILIi HOCTiHO 30iJIBIITYIOTHCS.

PisHOMaHITHICTSF MOJIIOCKIB.

e Cepen ycix MosocKiB Haiibiibite uepeBoHorux. lle enmHa rpyma MoJrioc-
KiB, AKi 3aceqnam He TiJIbKM BOAOMMM, a M cyXomij. Mmu Bxke 3ragyBaju IIPO
BUHOTPAJHOTO CJIMMaKa. BiH KUBUTHCA M’ AKUMMN HAa3eMHUMU YACTUHAMU POC-
JIVH i IIJIOZOBUMMU TiIaMU IIATWHKOBUX I'PUOiB, AK i GiibIIiCTE 20UuX cAu3yHiae,
mos6aBaeHux Mynnai (Maa. 64, 1). ¥V nopicHux BomoiiMax YKpaiHu MOKHa HaTpa-
IUTH Ha pisHi Buau cmaeéxosukie (man. 64, 2), komywox (man. 64, 3). ¥ YopHo-
My Ta ABOBCBKOMY MODSAX MEIIKAE PANAHA, MYILIA SKOI CArae 3aBAOBMKKU
12 cm (man. 64, 4). Panana B 40-x porkax XX cT. OyJja BUIIaJKOBO 3aBe3eHa Ha
IHUIAX KopabuiB 3 IIoHCbKOro Mops.
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Maan. 64. YepeBoHOTi MoJIfOCKY (hayuu YKpainm: 1 — roauii cJIu3yH — MeIlIKaHelb
Ha3eMHOTO CepPeJOBUINAa; IPEJICTABHUKY IPiCHOBOAHOI (hayHU: cTaBKOBUK (2) Ta
Koryika (3); 4 — pamama — MeIIKaHeIlb MOPiB

IlepeBaskHa OiNBILIICTE YEPEBOHOTHUX JKUBUTHCS
KJIiTHHaMu 0aKTepiil um BOZOPOCTEH, SiIKpAOyHUn
ix 3 migBomumuX mpeameTiB. HaseMHi By cro:KuBa-
IOTh KUBI pocauHu abo IxXHi BigMepsi dYacTHUHH.
€ cepen uepeBoHormx i xmiki Buaum. Tak, pamana
MOKe 3aBJaBaTU IITKOAUW OCEJEHHAM TaKHX IIPOMHU-
CJIOBUX MOJIIOCKiB, AK Mizii Ta ycrpwuri.

YepeBOHOTI MOJIIOCKY — BaKJIMBa CKJIALOBA BOJ-
HUX i HazeMHUX yrpylnoBaHb opraHismiB. Hasemmui
I'PYHTOBi MOJIIOCKM MOXKYTb OpaTu y4acTb y IIpoOIle-
cax TIPYHTOYTBOPeHHA. BoHM 30aradyyioTh I'DYHT
OpPraHivYHMMU Ta MiHepaJbHUMH peuoBmHaMu. depe-
BOHOTMMHU MOJIOCKAMU JKUBJIATHCSA PisHI BOAHI Ta
HaseMHi TBapuHH. lledAKi BuIu CHOKUBaE B 3Ky I
JoauHa (HAIPUKJIAL, BUHOTPAIHOTO CJIMMAaKa, pa-

Ma. 65. MotocKky — naHy, prﬁaq'a). MmeIi' MOJIIOCKiB (0CO0JIHBO Mer-

MeTITKAHI{ MODiB: KaHI[iB TPOIIYHMWX MOPiB, HANPUKJIAJ KOHYCiE YU
1 — KoHyc; 2 — MypeKc mypexcié (Man. 65)) BUKOPHCTOBYIOTE SIK CyBEeHipH.
3 mMyIIeab, AKi MaTh 700pe PO3BUHEHUI MepJaaMy-

TPOBUII II1ap, BUTOTOBJAIOTH I'YASUKYU Ta MIPUKPACHU.

¢ J[BOCTYJKOBI MOJIIOCKM, Ha BiIMiHYy BiJi 4epeBOHOTMX, MEIIKAIOTh BU-
HATKOBO y Bogoimax. Tijlo IBOCTYIKOBUX MOJIIOCKIB CILIIOIEeHEe 3 OOKiB i cKJa-
IaeTbesA 3 TyJayba Ta Horu (Maji. 66). 'osloBu HeMae, TOK HeMae I IyNajellb.
Hora mae cotomery ¢gopmy, 3a ii TOTTOMOT00 MOJIIOCK MOJKE MOBiJIBHO ITOB3AaTHU
mo AOHY BogoWMm ab0 3aKONyBaTUCh Y
T'PYHT.

Mymuia ABOCTYJIKOBUX MOJIOCKIB CKJa-
IaeTbCsA 3 ABOX CTYJIOK. BOHU 3aMUKaIOTh-
cd 3aBAAKN CKOPOUEHHIO M’ A3iB-3aMUKaUiB,
AKI IPUKPIILIIOIOTECA 00 BHYTPIMIHIX OOKiB
HPOTHUICKHNX CTYJOK. SOBHIIIHIN poro-
BUI IIIap MYILIL YTBOPIOE HAa CIMHHOMY
0oI1li enmacTUUHY B3B’SA3KY, SAKOI 3’€IHY-
IOTBCS O00MABL CTYJKHM. 3a JOIOMOI'OIO
3B’ABKM CTYJKM MOXKYTHb BiKpUBaTHuCH,
KOJIZ posciabieri M’ A3u-3aMuKadi. ¥ 6ib- Maun. 66. Bynosa 1BOCTYIKOBOTO
mocTi BHZAIB (32 BUHATKOM KaOypHUIb, Mosmiocka: 1 — Tyay6; 2 — Hora;

3 — mymas; 4 — 3a6pa; 5 — cudoHU;
AKUX Ille Ha3WBAIOTh 0e33yOKaMM) CTYJIKHU 6 — sroprka MamTii

2 L
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Tema 1. PIBHOMAHITHICTb TBAPUH

Maan. 67. YTBOPEHHS Maan. 68. Cxema OyI0BU T'OJIOBOHOTOT'O
HepJUHN — 3aXMCHA peaxilis MOJIIOCKA — KaJibMapa: 1 — Tyiy0;
MOJIIOCKA 2 — rosoBa; 3 — oui; 4 — MIyHaJIbIA

MYIILIi Ha COIMHHOMY OOIli MAaloTh BUCTYHU Ta 3araubuuu. BoHU posTaioBaHi
TaKUM UYWHOM, II0 yTBOPIOIOTH 3aMOK, SKWU 3a0ealedyye Kpalle CIIOJydYeHHS
CTYJIOK.

Ha sagmnomy KiHIIL Tijla B MaHTIii € 11ie ABa OTBOPU — CU(MOHU, ITIO BEAYThH OO0
MaHTifTHOI MOPOKHUHI; Yepes IIi cu(oHU BifOyBaeThCcs Oe3IepepBHIIl PyX BOIN:
yepes3 HMKHINA BBiZHMHI cu(OH BOJA Pa3oM i3 YacTHMHKAMM iI’Ki HaIXOIUTL IO
MaHTiiHOI mopo:kHuWHU (May. 66, 5). Uepes BepxHili BuBimHUI cud)OH BOHA
PasoM 3 HelepeTPaBJCHUMM PeIITKaMU i3Ki, IMPOAYKTAMU KUTTEOiSAILHOCTI Ta
CTaTeBUMHU KJITHHAMM BUBOJIWTHCA HA30BHI.

BinpmricTe ABOCTYJIKOBUX MOJIOCKIB — TuUmoBi (isbrpaTropu. BesnepepBHUIit
TiK BOAU Yyepe3 MAHTIMHY IIOPOMKHUHY CTBOPIOETHCA 3aBAAKMN OUTTIO BiliOK, IO
BUCTEJIAIOTh 350pa Ta BHYTPIITHIO MTOBEPXHIO MaHTii. BoHU meperansioTs BOOY
yepes MaHTiMHY ITOPOKHUHY IO POTOBOTO OTBOPY MOJIIOCKA.

JIBOCTYJIKOBi MOJIIOCKH € BasKJIMBOIO CKJIAJI0BOI0 BOJHUX YI'PYIOBAHbL OPraHia-
miB. BoHM — OCHOBa KWBJEHHA i 0araTboX BOJAHUX TBAPUH: T'OJOBOHOTUX
MOJIFOCKiB, p10, MOPCBKHUX CCaBI[iB. YcTpuIli, Miaii, MOpchKi IrpebiHIli BXKUBae B
Ky JiogumHa. Jesaxi, 3me0iabIIoro MOpChKi, BHUAM IBOCTYJIKOBHX MOJIIOCKIB
3naTHi yrBOoproBatu nepaunu (Mas. 67). Konu 6ynep-ake cTopoHHE Tino (Hampu-
KJIag, TillIUHKA, APiOHWH opraHisM) BUNAAKOBO IIOTPAILIAE MijK MaHTIi€IO i MyIII-
JIeI0, BOHO OTOUYETHCA BCiMa ITapamM¥l MYIILIi: yCEepeAWHiI POTOBUM, HAJ HUM —
MOPIIEJIAHOIIONI0OHNM, a 330BHI — IIepJaMyTPOBUM. ¥ TBOPEHHSA NHEPJUH € IIPU-
KJIaJOM 3aXMCHOI peakIlil MOJIIOCKiB.

VHacriok pyliHyBaHHSA MPUPOJHUX MICI[h MEIIKAHHSA Ta MaCOBOTO IIPOMUC-
JIy YMCceJbHICTh 6araThOX BUAIB MOJIOCKIB cKopouyeThed. [lo YepBoHOI KHUTH
Vkpainu 3aHeceHo 17 BHUAIiB UepeBOHOTMX Ta 3 BUAM JBOCTYJKOBUX (30KpeMa,
YCTPHUILA iCTiBHA) MOJIIOCKiB.

e T'00BOHOri MOJIOCKM IIOIIMPEHI JIMIIIE B OKeaHaxX i MOPsSX 3 BHCOKOIO
COJIOHICTIO, TOMY B 3HAUHO OonpicHeHNX YopHOMY Ta A30BCHBKOMY MOPAX HE Tpa-
miATbeda. Matiyke Bci BOHM — XMiKaKU. TiJIo TOJIOBOHOT'OT'O MOJIFOCKA CKJIAIA€Th-
cdA 3 Tyayba Ta BeJuKOi rosoBu (Maj. 68), a Hora mepeTBOpUJIacA Ha IYHAJIbIII,
SAKi OTOUYYIOTH POT, Ta OCOOJUBUI OpraH — JillKY.

XapakKTepHa puca IOJIOBOHOTUX — 3JaTHICTH IJIABATHU 3a JOIIOMOTOI0 PEAKTHUB-
Horo pyxy. Ilix yac cKopoueHHs M’f3iB 3 iXHLOI MaHTIHHOI TOPOKHUHU Uepes
JINKY i3 CHMJIOI0 BUINITOBXYETHLCA BOJA, i TBapMHA IIIBUIKO PYXA€ThCSI B IIPOTHU-
JeKHUN OiK.
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Maun. 69. PisHOMaHITHICTE TOJIOBOHOTHX MOJIIOCKIB: 1 — KapakaTuiisg; 2 — HAYTUJIYC;
3 — BOCHMUHII' BUIIYCKAE CEKPET YOPHUILHOI 3aJI031

My1tai B 6Gi7BITIOCTI CyYacHUX BUAIB TOJIOBOHOTHMX HeMae ab0 BOHA y BUTJISAML
IIACTUHKY po3MilleHa Iij ImKipoio, AK-0T y kapaxamuyi (Mai. 69, 1). Tinbku
Haymuayc, 10 MeITKae B TPOIIIYHNX MOPAX, Mae 6araTrokaMepHy MYIILIIO (MaJ.
69, 2). Kamepu 3amoBHeHi rasom, 1110 Hajja€ TBapuHi miaaBydyocti. Mostock, pery-
Joun 00’eM rasiB y kamepax, MOKe abo 3aHmyproBaTHCs Ha raudouuy go 500—
700 M, abo coymBaTH B IIOBEPXHEBi ITapu BOAM. ¥ HNOKPUBAX TaKMUX TOJIOBOHO-
TMX MOJIIOCKIB, AK KapakaTWIli, BOCbMUHOTY, KaJlbMapu, € 0COOJIUBi opranu —
xpomamogopu. 1o IXHBOTO CKJIALy BXOAATH KJIITWHU, II0 MICTATH IirMeHTH.
3aBAAKM IUM OPraHaM MOJIIOCKM MOKYTBb 3MiHIOBATH CBO€ 320apBJIEHHS.

Ia 3axXmcTy B FOJIOBOHOTUX CJYT'yE UOPHUWJIbHA 3ajio3a. Ii BumijgeHHS HaAKO-
MHUYYIOTHCA B 0COOJIMBOMY OPraHi — YOPHUIBHOMY MIiIIKy. 3a He0e3meKH MOJIIOC-
KU BUIiIAIOTHL HA30BHI TeMHY PiIWHY, AKa He PO3UMHSIETLCSI Y BOIL M YTBOPIOE
yopHy miaamy (maua. 69, 3). Ilig il OpUKPUTTAM MOJIOCK TiKae BiJ BOPOTiB.

T'o/10BOHOTI KUBJAATHCA PAKOTOAIOHUMM, IHITMMY MOJIIOCKaMM, PUOOIO TOIIIO.
Por oTouenuii poroBuMu IneJieIaMu, 10 HaraayooTh A3b00 manyru. CiamnHa, KpiMm
TPaBHUX COKiB, MOKe MICTUTHU IIfe # OTPYTY, AKa IMIBUAKO IIapaJisye abo BOuBae
37100my.

Bucokwuii piBeHb pPO3BUTKY HEPBOBOI CHCTEMU Ta MOCKOHAJI OPraHU YyTTH
TOJIOBOHOTUX BM3HAYAIOTH CKJIAAHI (hopMHU IXHBOI MOBEIiHKM.

T'o0BOHOTMMY MOJIOCKAMU JKHUBUTHCA 6araTo MOPCHLKUX TBapWH, 30KpeMa
s3ybari kutu. JlloguHa cIoKuMBae B 1)Ky KaJbMapiB, KapaKaTHUIb i BOCBMHHO-
ris. 3 BMICTYy UYOPHMJIBLHOI'O MiIIKa KapakKaTHUIb i KaJbMapiB BHPOOIAIOTH
KopuuHeBy (pap0y — ceiriio.

bios102i4HUlI C/IOBHUYOK: MaHTis1, ePJIUHA, XPOMATO(OPH.

MEPEBIPTE 310bYTI 3HAHHSA

1. He momupeni mosiocku? 2. fAKi ocobamBocTi 30BHIITHBOI OYZOBM MOJIOCKiB?
3. Illo co6010 CTAHOBJATH IOKPUBU MOJIIOCKiB? 4. UuM KUBAATHCA MoJocKu? 5. Ak
yTBOpoooTheA mepauau? 6. AK pyxarorbcs roJsoBoHori mosocku? 7. ITosicHiTe poub
MOJIIOCKIB Y IPUPOAi Ta KUTTi JIOAUHU.

g oonumauBux i KMimnusux

1. Ak cmocib »KUTTA BIJIMBAE Ha 30BHiIIHIO 6ya0BYy MoiiockiB? 2. fIK MoKHa J0Bec-
TH, M0 IPEIKU MEIIKAHIIB IIPICHUX BOJOMM — CTABKOBUKIB i KOTYIIOK — KUJIW Ha
cyxomoai? 3. Homy B GiJIBIIOCTI IOJIOBOHOIMX MOJIIOCKIB MyIILIA a00 po3TallioBaHa Mif
mkKiporo, a6o Baaragi BigcyTHa? 4. IToscHiTs, HagBHICTHL oprana aTMocepHOTo AMXAH-
HA — JIeTeHi — y MeIIKaHIliB BOAOIM.
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Tema 1. PIBHOMAHITHICTb TBAPUH
<
AOBEAEMO HA NMPAKTULI 0%_

JlabopamopHe OocnidxeHHsT 6ydosu Yepenawku (Mywiii) 4epesoHo2uUXx
ma 080CmyriIko8UX MOJTHOCKI8

O6nagHaHHA, MaTepianu Ta 06’'€eKTU AOCHIAXEHHA: KONeKLisa MyLenb ABOCTYIIKO-
BUX i YePEBOHOIMX MOSIOCKIB, Nyna, fiHinka, ckanbnesb.

1. Po3rnsHbTe MyLUIIO CTABKOBMKA (YM iHLIOrO YepeBOHOroro Mostcka). BusHaure ii
Konip i BUMipAnTe OOBXWHY. 3HaMAiTb OTBIp, Yepes3 AKWUIA BUCYBAETbLCSA roroBa N Hora
MOJoCKa.

2. Jocnigite, ynpaBo 4u BMiBO Bif MO340OBXHbOI OCi CNPAMOBAaHiI 3aBUTKWU MYLUSI.
MopaxynTe iIXHIO KiNbKiCTb.

3. Bi3bMiTb 0 pyK CTYNKy MyLUAi )kaBypHWLL (41 iHLLIOrO ABOCTYNKOBOro Mosntocka). BusHa-
yTe Konip i popMy MyLLfi, BAMIPSIATE 11 JOBXMHY Ta LUMPUHY.

4. NlocnigiTe 30BHILWHIN WwWap MyLwni. AKOW pevyOBMHOIO BiH YTBOPEHNI?

5. Ckanbnenem 3ilWKpebiTb HEBENWKY AiNAHKY 30BHiWHbOro wapy. Wo Bu nobaunnu
nig 30BHIWHIM Wapom mMyLwni? Po3rnaHbTe BHYTPILWHIO NOBEPXHIO MyLUAi. AKAM Lapom
BOHa yTBOpeHa?

6. lMopiBHANTe Mywni cTaBkoBMKa Ta xabypHuui. 3HanAiTb OCHOBHI BiAMIHHOCTI
B 30BHiLLHiN ByOoBi.

LlikaBo 3Hamu

M’sico MontockiB Aye NOXWBHE Ta Mae BUCOKI CMakoBi siKocTi. BoHO micTuTb 6arato
BiTaMiHiB i MiHepanbHMX peyoBuH. Kpim Toro, niognHa BXMBAE B XKy W iKPY OEeSKUX MOJTHOC-
KiB (Hanpuknag, amnynspir).

§13. NAPABUTUYHI YEPBU — TEABMIHTU

lMpuzadaiime, siki opraHiaMu HasuBaloTb NapasvTamu. FKke PO3MHOXEHHS Ha3UBalTb
HecTaTeBUM? AKUIA TUM PO3BUTKY HA3MBAIOTb HEMPAMUM?

Cepen 6e3xpeOeTHUX TBapMH € UMMAJO BHUIIB, AKi BeoyTh HMapasUTUIHUN
cIocib JKuTTA.

w MapasumamMmu HasuBaIOTh OPraHi3Mu, IO TPUBAJIUNA YaC BHUKOPHUCTOBY-
IOTh iCTOT iHIIMX BUAIB AK MicCIle OCEJeHHSA Ta AKepelio KUBJEHHS.
IMapasuTnuHi yepBOMOAiOHI icTOTH MarOTH Ha3By 2€/IbMiHMU.

Bararo mapasuTuuyHuX BUIB € cepejl IpelICTaBHUKIB ILJIOCKUX YepBiB i HeMa-
Ton (abo Kpyramx uepBiB). PisHi BUAM NIOCKMX YEpPBiB MapasuTYIOTH JIUIIE B
JIIOAVHY Ta TBAapWH, a HEMATOAU — IIle i1 Y POCJIMH.

Yum vHeOeazmeuni mapasutnuHi miaocki uepsu? Tigo miaockux uepBiB Mae
dopmy amcTKa abo cTpiuku. 3BiAcu i TOXOAUTH iXHA HasBa. HaiibinbIina Kiab-
KicTh BUAIB IMapasUTUUYHUX IJIOCKUX YEePBiB HAJEKUTH A0 CUCYHIB i CTHOMKKO-
BUX 4yepBiB. CHCYHH MEIIKAaIOTh Y PIBHOMaHITHMX BHYTPIIIHIX opraHax (meuiH-
i, KUOIKiBHUKY, JereHaX, KPOBOHOCHUX CYAMHAX TOINO) JIOOAUHU I PisHUX
BUAIB TBapuH. BOHU MaioTh ABa MPUCOCKU — POTOBUIL i UepeBHUM, AKUMU IPU-
KDIIUTIOIOTHCA 10 TKAHUH XasdAina. B Ykpaini, 3okpema B O6aceiinax piuox [lHi-
upo, Cetim, IliBgennuii Byr, momwupenuii komauwuid cucyn (man. 70). Moro
PO3BUTOK BiZOyBaeThCA 3a ydyacTi ABOX IIPOMIMKHMX XasdAiB: MPiCHOBOSHUX
MOJIOCKiB OiTMHIilH, V Tiji AKMX mMapasuT PO3MHOKYETbCS ITapTEHOTEHETUUHO,
Ta PiBHUX BUIIB KOPOHOBUX PUO.
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Mauan. 70. Korssunii cucyn. A. CrateBoapisa ocobuna: 1 — poroBuii npucocok. B. ITukin

PO3BUTKY KOTAUOT0 cucyHa: 1 — aiitie; 2 — cTafiss pOSBUTKY B TiJli MOJIIOCKA; 3 — IEPIIIHUH

MPOMiKHUIT Xa3ATH — MOJIIOCK OiTuHisA; 4 — ApPyruil IpPOMisKHUI Xas3siH — IPiCHOBOAHA
puba; 5 — ocraTouHuil XassaiH — puOOIAHI ccaBIli Ta JOgUHA

ITokuHYBIIM TiJIO MOJIOCKA, JUUYMHKHN KOTSYOTO CHUCYHA MOTPAILISAIOTH B
opraHisam iHITIOTO mpOMisKHOTO XassiHa — pubu. OcraTouHuii XazaiH (JOaMHA
abo puboinHa TBapuHA) 3apakaeTbCd KOTAYUM CHCYHOM, CIIOMKUBIINM CUDPY abo
HEeJJOCTAaTHBHO IIPOCOJIEHY UM IIPOCMAaKeHy puly 3 JIMUMHKAMU IIapasuTa.

m [apmeHozeHe3 — sBUIIEe PO3BUTKY HOBOTO OPraHi3My 3 He3aILTiTHEHO1
/I ARNEKJIITHHH.
MpomidKHi xa3si — opraniamu, y Tijli AKHX MapasUT PO3BMBAECTHCA i MOKe
PO3MHOKYBATHCS HECTATEBUM ILISXOM YU MAPTEHOT€HETHYHO.
OCMAamoYHi xasfli — opraHisMm, y Tili AKMX IMapasdT PO3MHOMKYETHCHA
CTaTeBUM HLIAXOM.

CTbOKKOBi 4epBU MapasuTYOTh V KUIMKiBHUKY JIOAWHHU Ta Pi3HUX BUIIB
xpebeTHNX TBapMH. BOHM MalOTh BY3bKe CTPIiUKOIIOLiOHE TijI0, 3aBHOBXKKU Bif
KinpKox MimimerpiB mo 30 m. Ha mepemmbomMy KiHIII iXHLOTO Tijla € TOJIOBKA 3
opraHaM¥ IPUKPINIJIeHHS: IPUCOCKAMM, X000TKOM 3 rauKaMH TOIIO. 3a T'0JIO-
BKOIO PO3TaIllOBaHA HEINOUYJeHOBaHAa INMIKa, a 3a HeI — TiJo, MOoAijieHe Ha
OKpeMi ujmeHmku. IlapasuT pocTe IPOTArOM YCLOTO JKUTTA, TOMY B IiJIAHIIL
MIMAKY TIOCTifHO YTBOPIOIOTHCS HOBI UJEHUKU, 1XHA KiJIbKICTh Yy PiSHUX BUIIB
MOXKe KOJMBATHUCA Bif 3—4 [0 KiIbKOX THCAY.

CThOKKOBi uepBu He MalOTh KUINKiBHUKA. [Jo/KUBHI peUOBMHU 3 ITOPOIKHU-
HY KHUIIKiBHMKA Xas3sdiHa BOHM BOMpPAIOTh uepe3 HOKpuBH. B YKpaimi Haiimo-
ITUPeHiNTi mapasuTy JIIOAVHU — Ouiaquill Ta C6UHAYUL Yin'aKu, exXiHOKOK,
cmyvodcax wupoxrul. IIpomisxkaNMi xa3AiH Ajusa OMYAYOTo Iin’sgKa — Ie BeJUKa
porarta xymoba, a /i CBUHAYOTO — CBUHIi. AJjie 15 000X BUAIB I’ AKiB ocTa-
TOYHUM Xa3da1HOM € JIOAWHA.

3aloBHeH]I ANNAMU A03Pijai YJeHHUKHN I’ SAKiB BUBOAATHLCS HA30BHI uepes
KUIMIKIiBHUK JIOAUHEU. [[JIS TOZAJIBIIIOTO PO3BUTKY AUNIA IIapasuTiB HOBUHHI
HOTPAINTH 3 i’Kel0 B KUIITKIBHUK IIPOMiKHOTO xassaina. TaMm 3 sgelb BUXOIATh
MaJIeHbKi KYJISICTi JUUNHKY, AKi IPOHMKAIOTL Y KPOB’ IHOCHI CyqUHMN Xas3sdiHa
i 3 TOKOM KpPOBi IOTPAILIAIOTH OO CKeJeTHUX M’ f3iB UM PisHUX BHYTPIIIHIX
opraHiB (ceplisi, JeTeHiB, IIeUiHKU TOIIO0).
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Tema 1. PIBHOMAHITHICTb TBAPUH

JImumHKa pocTe i mepeTBOPIOETHCA HAa
¢iny (man. 71, 4). Ila nuurHKOBA CTAmisg
y 0MYayoro Ta CBUHAYOTO IIiIm’sSKiB Mae
BUTJISAA HEeBeJUKOro (pPo3MipoM 3 ropoIu-
HY) MixypIisd, 3alIOBHEHOT'O pigmHOI0. YcCe-
peauHy MiXypIls BUBEPHYTa 3adyaTKOBa
ronoBka mapasura. OcTaTouHHi xXassaid —
JIOOUHA — 3apaKa€ThCA, CIIOMKMBAIOYMN He-
IOCTATHLO TepMiuHO o00pobJyieHe M’sCO
OPOMiKHOTO XasdiHa, AKe MicTuTh (QiHU.
IToTpanuBniu B KUMIKiBHUK JIOOAUHU, 000-
JIOHKAa (piHm pyHHYETHCS, I'OJIOBKA Iapasu-
Ta BUBEPTAETHCA Ta IPUKPIMIOETHCT IO
cTiHKu KumkiBHuka. Iliciasa mporo moun-
Hae€ThCSI YTBOPEHHS WIEHHKIB 1 picr
napasura.

Maan. 71. ITukn po3BUTKY OMUAUOrO
min’axa: 1 — mospiai wieHuru; 2 —
AANA 3 IMYNHKAMU; 3 — IPOMiKHUIMI
xasdain; 4 — ¢inm; 5 — ocraTouHMI

* ., M’daco moxHa KynyBaTu nvile B mMarasu- Xa3sin; 6 — MOPOCITHil YepB
4 ’

;\y Hax 4M cneuianbHO MNpuU3HaYeHUX And

LUbOro Mmicusix Ha puHkax. [Nepen npogaxkem M’iCO MOBUHHO MPOWTU CaHiTapHWUM
KOHTPOSb Ha HAsIBHICTb Y HbOMY JIMYMHOK NapasnTiB. 3apakeHe M’ACO BUyYaloTb i 3HULLY-
10Tb. Kynytoum M’ico B He NnpuaHadeHux Ans Lboro Micusax, BU pU3UKyETE 3apasnTucs pis-
HUMK napa3utamn. [leped cCNoXuBaHHAM M'ACO MNOTPIGHO peTenbHO NPOBapuUTU UM
NPOCMaXnTH.

Heb6esnmeunum mapasuToM JIOAUHU € TAKOX exiHokok. IIpoMixKHMMU xa3ss-
AMHU OJIA HBOTO CIAYTI'YIOTH JIIOAWHA Ta PisHiI BUAM CBilicbKUX TBapuH (BeauKa
porara xymoba, BiBIIi, K031, cBUHI ToIo). OcTaTouHi Xas3dai — 1e XuKi TBapuHU
(cobaku, BOBKM, JIMCHUII), SKi 3apakyiOTbCs e€XiHOKOKOM, MOifarodyu M’ sdCO
immux TBapwmH 3 inamu (man. 72. A). JIroguHa HalyacTilme 3apasKyeThCA eXi-
HOKOKOM IIiJ uac HeoOepesKHOTo IMOBOIKeHHA i3 cobakamu. Ha meperi TBapun
MOXKYTh MIiCTUTHCSA MiKPOCKOIIIUHI AHIA mapasuTra. 3 OpyJAHUMU PyKaMu yepes
POT BOHU IIOTPAILIAIOTH M0 KUINKIBHUKA JIOIAWHN. JIMUNHKA BUXOAUTDL 3 SAHUILA
i 3 KpoB’10 MOTpAILJIsIE A0 PiBHMX OpraHiB (Hacammepen o0 MediHKU abo Jere-
HiB). Ha Bigminy Big 6Muaduoro ta cCBUHAYOTO Iill’ AKiB, ¢hiHM exXiHOKOKA 3MaTHI
IO HeOOMEIKeHOT'0 POCTy Ta OpyHbKYBaHHs. BMIIiKyBaTu XBOPY JIOAUHY MOMKHA
TiIBKY BUAAJMUBININ (HiHy XipypriyHUM MIJIAXOM.

* . OBoB'AI3KOBO MWUITE PYKW MiCNsA CninkyBaHHA 3 AoMalUHiMK TBapuHamu! Teapu-
3’)} HW — He irpaLukmu, ToMy He cnig 6paTu ix i3 cob6oto B MiXKKO.

¥V bGaceitnax [[Hinpa Ta [IHicTpa mommrpeHe 3aXBOPIOBaHHA JIOAUHYN i puboi-
HUX TBapuH (cobak, KOTiB, JUCHUIlH), CHPUINHEHE cmboxcaxom wuporum. Ilapa-
3UT PO3BUBAETHCA Y BOAONMAX 3a YUACTIO ABOX IMPOMIiKHUX Xa3sIiB: CIIOUATKY —
BECJIOHOTHX PauKiB, 3roJJ0OM — Pi3HMX BHUAiB IMPiCHOBOAHUX PUO, AKi KUBJIATHCA
MU pavykamu abo immmmum pubamu. JIroamHaA 3apasKyeThCs, BIKUBAIOUYU HEO-
cTaTHBO 00poOJieHy pudy 3 TUUMHKaMu mapasura (maja. 72. B).

H:xepesioM 3apaskeHHS CTbOYKAKOM IIIMPOKUM MOYKE CTATU He TiJIbKU M’ CO
pubu, a i HeJOCTATHRO IIPOCOJIeHA iKpa IpicHOBOAHUX pubd (HAIPUKJIAL, IYKHI
abo cymaka).

Yum HeOe3meuHi mapasuTHyHi KPyrii uepsu, abo mvemaronu? Tino Hemaron
3a (hopMoI0 Harazye BepeTeHo abo HUTKY, ¥ IOIIePeUHOMY IIepepisi Mae OKpyTrIy
dopmy. Came 1e It 3yMOBUJIO iHITY Ha3BY IIUX TBapPUH — KPY2ai wepeu.
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Maun. 72. TensMiHTH JIOUHA. A — JKUTTEBUN MUKJ eXiHOKOKA: 1 — ronuHa (IpoMiKHMIA
xasdAim); 2 — saAline; 3 — IPOMIKHMM Xas3AiHOM MOXKe OyTH ¥ TpaBOigHA TBapUHA;
4 — ¢ima; 5 — cobaka (ocraTouHuii xasdaiH). B — KUTTEBUII ITUKJ CThOKAaKa IIUPOKOTO:
1 — groguHa (OCTATOYHUII Xas3AiH), Yy KUIIKIBHUKY SKOI HapasUTYIOTh CTaTEBO3PiJi
ocobuuu (2); AUIS reJbMiHTa BUBOASATHCA 3 OpTraHisMy JoguHu (3) i MaroTh TOTPATIUTHA
Yy BOLY, € 3 HUX BUXOLATH JUUNHKU (4); IPOMIMKHIMU Xa3sAAMU CIIOYATKY € BECJIOHOT1
pauku (5), a arogom — pubu (6); 7 — roJoBKa IapasuTa 3 OpraHaMy IIPUKPIIIeHHS

Cepen HeMaTO — IIAapasuTiB JIOAVMHYA — B YKpAaiHi mMomupeHi acKkapusa Jro/I-
CbKa, rocTpukK i Tpuxinena. CamKu ackapudu n100cvkoi HaI3BUUAHO IJIOJIO-
yi: KOXKHA 3 HUX 3JaTHA BUALIATH I[04001 B IPOCBIT KMIIKiBHUKA Xa3diHa 0
270 tuc. senb. JlroguHa 3apaskaeTbCcsd, KOJU 3 HEMUTHMHK OBOYaMH, (ppyKTa-
MM, CUPOIO BOIOIO a00 uepesd OPYAHI PYKM A0 KUIIKiBHUKA HOTPAILIAIOTEL SHILA
ackapun (Maja. 73). Y KUINIKIBHUKY 3 A€Ilb BUXOIATDH JUUNHKEU acKapugu. Cio-
YaTKy BOHUM NPOHUKAIOTH Y KPOBOHOCHI CYIWHU CTiHOK KHUIIKIBHUKA, a JaJi —
3 TOKOM KPOBi uepes MeUiHKy Ta ceplie IMOTPAaILISAIOTh y JereHi. Yepes meaxkui
Yyac BOHM PYHHYIOTH CTIiHKM JIeTeHeBUX MYXUPI[iB i II0 IMOBiTPOHOCHUX MIJIAXaX
yepe3 TJIOTKY IOTPAIJISIIOTh 3HOBY MO KWINKiBHUKA JIOJWHW, e U CTAOTh
CTaTeBO3PIIUMHU.

Inmu# nomupeHuit napasuT JIOJUHN — 20CMPUK — TaKOXK MeIIKae B KUII-
KiBHHKY. 3aIlTifHeHI caMKM TOCTPHUKA BHOYI BiIKJIamaroTh AHISA Ha 3TOPTKU
MIKipyM HABKOJIO aHAJBLHOTO OTBOPY, HOAPAa3HIOYHN ii CBOIMM BUMIJICHHSIMMN.
Jltoguua BiguyBae cuabHU cBepOik. ['ocTpuk HaliuacTime mapasuTye B giTeii.
3apaKeHi OiTH MOKYTh po3uicyBaTH IIi
Micmsa, Ha IXHIX pykax 3aJuIlaioThCSa
AUIS Tapasura, AKI MOMXKYTh B3HOBY
HOTPAILIATH OO0 KUINKiBHuUKAa. Tax Bif-
OyBaeThcsA GaraTopasoBe caMo3apaskeH-
HdA, 1 3aXBOPIOBAHHS TPUBAE.

Tpuxinena momupeHa IepeBakHO B
MiCIIeBOCTAX 3 PO3BMHEHUM CBUHAP-

Maan. 73. ITuka posBUTKY ackapumu: 1 —
AfNe 3 JWYMHKOIO Ha PiSBHUX CTagidax
PO3BUTKY; 2 — JWYWUHKA, IO BUXOAUTH 3
AUNA B KUINKIBHUKY JIOOAWHU; 3 — CcTaTe-
BO3piJi uepBu (camMKa Ta cameIlb). 3a60aHHA:
3HAUMITh, y YOMY IIPOABIIAETHCSA CTATEBUM
nuMopdisM B acKapugu
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Tema 1. PIBHOMAHITHICTb TBAPUH

ctBoM. JlogmHA 3apaskaeThCsA, CIOKUBIIKM HEIOCTATHHO ITPOBApeHe YU HeJIO-
cMajkeHe M’sICO CBHUHI, 3apakeHe JUUYMHKAMU TPUXiHEJH.

* v o6 3anobirtn 3apaxeHHO ackapuaamu, He Crig BXusaTu B DKy HEMWTI OBOMi,
pPYKTU, NNTK cUpy Boay. Takox NOTPiGHO 3aBXaun peTenbHO MUTU PYKU Nepeg igoto.
LLlo6 3anobirtu 3apa)keHHI0 roCcTPUKOM, Chig AOTPUMYBATUCS NpaBuii 0cobucTol

ririeHn (MUTU pyKK, perynapHo nigcTpuratu HirTi), KUMATUTK GiNnnM3Hy XBOpUX.

LLlo6 3anobirt1 3apaxxeHHO TpUXiHENOLO, Crig AoTpMMyBaTUCA NneBHMX npaswui. M’sico,
npusHadyeHe Ons iXi, Mae NPOWTWM AOCMIOXKEHHSA CaHiTapHMMK cry>kbamn Ha HasiBHICTb
NNYNHOK NapasuTa. ToMy KynymnTe Moro nNuLlie B NPU3HaYeHnX ANs LbOro MiCLSX: Ha pUHKaXx,
y MarasunHax. M’sico Takox noTpibHO 4OCTATHLO NPOBAPUTM YN MPOCMAXUTK.

BionoziyHUll CNOBHUYOK: MapasuTH, reJbMiHTH, OCTATOUHI Ta MPOMIiMKHI Xa3dl, map-
TeHoreHe3, (piHa.
MEPEBIPTE 340bYTI 3HAHHS

1. Kol mKogu opraHiaMy JIIOAUHY MOYKYTDH 3aBIaBaTU IEeUiHKOBUII i KOTAUYUIH cHuCy-
Hu? 2. YuM IUKJ PO3BUTKY €XiHOKOKA BiApisHAETHCA BiJ IMHUKJY PO3BUTKY OMUAUOTO
mir’aka? 3. AKuil IMUKJI PO3BUTKY CThOXKAKa mmpoxoro? 4. fAkoi mixomu opraHismy
JIIOAVHN 3aBAAIOTh JIIOAChKA acKapuma, rOCTPUK i Tpuxinemna? K MoxxHA 3amobirtu
3apasKeHHI0 MUMH reJbMiHTamMu?

062080pimb y 2pynax
Axi € saxogu mpodilaKTUKM 3aparkeHHsa reJbMiHTaMMI?
g oonumauBux i KMimnusux

1. YoMy mapasuTUYHMM YepBaM MIpUTAMaHHA BHCOKAa IaommouicTs? 2. fAxa posb
MNPOMIKHUX Xa3dAIB Yy JKUTTEBOMY IIMKJII mapasuTtis?

TBOpYe 3aBOAHHSA

IIpoanaJsisyiiTe Ta nopiBHA#TE KUTTEBI TUKIN reabMinTiB. CTBOPIThH YHiBepcaabHy
maM’ATKY I0J0 3amo0iraHHsA 3apaskeHHI0 MapasuTUIYHUMU YePBAMMU.

Likaso 3Hamu

CTbOXKOBUM 4YepBam MpuvTamMaHHa BMCOKAa NoAwdicTb. B ogHoOMy A03pinomy uneHuky
Ouyadoro uin'ska, kM BigOKPEMNIOETLCS Big 1Oro Tina, moxe mictutucsa go 175 000 aeup.
3a pik oguH uin’sak npoaykye noHag 2500 yneHukis — ue make 450 MnH siewb!

§14. NAPABUTUYHI TA KPOBOCUCHI YAEHUCTOHOTI

lMpu2adatime o3HaKW, NpUTamMaHHi pakonogibH1M, NaBykonoAibHUM i kKomaxam. Yum Bia-
Pi3HATLCSA NAPa3NTUYHI OPraHi3Mu Bif KPOBOCUCHUX?

0

Cepen ycix rpyn YJIEHHCTOHOTHUX  TPAILIAIOTHCS
HapasuTUYHiI Ta KpoBocucHi Bumu. O3maiioMuMocs 3 Haii-
BijoMimumMu cepejn HUX.

ITapasuTnuni Bugu parkomnoaionnx. ¥ IPicCHUX BoJoMMax
VYKpalHy NomuvpeHi HeBeJWKI pauku Koponoidu, 10 JKUB-
JATbCA KpoB'10 pub (Maj. 74). 3BepHITH yBary Ha IpPUCTOCY-
BaHHA IIUX TBApWH [0 MHAPasUTUYHOTO CIOCO0Y KUTTS.
Cmutomiena (opMa Tijia cupuse KpaiioMy TPUKPIIJIEHHIO 10
Tisma xasaina. Ilepiia mapa HMMKHIX Iesen IepeTBopeHa Ha
IPUCOCKI, a 3a JOIIOMOI0OI0 BEPXHIiX IITeJIell Y BUTJISAAL X000T-
Ka KOPOHOiIy IPOKOJIIOIOTH IIOKPUBY PUOU Ta BUCMOKTYIOTH
il KpoB.

Maan. 74. Kopomnoin
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ITapasutuuHi i KpoBocucHi Buau nasykonoaionux. [TapasuTu i KpoBocucHi
BUIM BimoMmi cepen pisHMX IIpeAcTaBHMKIB KiimriB. Tak, ikcomoBi Kiaimgi, 30Kpe-
Ma cobaumii (Majy. 75), TaWroBuii, OMUAUMI KJIiIIi,
MAaioTh Ha IOJIOBIII XO0OTOK 3 raukaMu. 3a JOIIOMOTOIO
XeJirep, pO3TAIllOBAHUX YCEpeaWHi X000TKa, KJIiIll
pospizae IIKipy KMBUTEJIsS, 3a [JOINOMOIOI0 TauKiB
X000TKa NMPUKPIIIIOETHCA A0 Hel i BUCMOKTYE 3HAUYHY
nopiiro Kposi. YUepes meBHUiI Yac, HACMOKTAaBIINCH
KpOBi, KJIiII BiAmamae Big opramismy-:kuButensa. Ikco-
IOBi KJIiIIi ITIepeHocAaTh 30yJHIUKIB HeOe3IMeuHX 3aXBO-
pIOBaHb, SK-OT KJIIOBUU eHIledasiT — cMepTeabHO
HebesneyHe BipycHe 3axBoproBaHHs. IIix yac sacmokty- Maa. 75. Knimg cobaunit
BaHHA KPOBI KJIIIi mmepemaioTh Bipyc eHIedatiTy Bin (camka micas
TBApUH 10 JIOAWHU. SIKINO JOAWHA IJIaHy€E MOI3OKY B CTIOPKMBAHHA KPOBi)
paiionu, Jie € ocepeaKu KJIIIOBOro eHredaJsity, ifi ciaig 3pobuTtu npodisakTudHe
IIeTJIeHHs.

0 MepebyBatoun B nici, Ha Ny, cnig 3axuwiaTi CBOE TiNo Bif ikCOQOBUX KITiLLiB 0a5-
y’ rom. icnga NporynsHkn NoTpibHO OFNAHYTY TifNo N 3HATU KNiLLiB 3 04Ary Ta NoBepx-
Hi Tina. 3HATUX 3 Tina ikcoAOBUX KNiLWiB cNig BiAHECTU Ao cneuianizoBaHoi nabo-
paTtopii 4nsa Toro, Wwob nepesipuTu, Y HE MICTATbLCA Tam 36yaHUKM Hebe3neyHmx XxBopoob
(kniwoBoro eHuedanity, xsopobu Jlaima Towo). Y pasi He3gyXaHHs nicng yKycy ikcogo-
BMUX KMiLLiB CNig HeramnHo 3BepHyTUCS A0 Nikaps.

Y mopuuau napasutye mikpockomiunuii (0,2—-0,5 MM 3aBIOBXKKU) KOPOCM A-
Hull ceepbyn (Maiy. 76). CamMKu 11HOTO KJIiIa IIpo-
TpU3alOTh JOBTi XOAM B TOBIIi MIKipH JIIOOWUHU, Te
BigkaamaroTh aiing. [Ipu npomy J0aAMHA BiguyBae
CBePOJISUKY, KA IOCUJJIIOETHCA PO3UiCYBAHHIM.
YHacaiIoK IIOr0 TiJIO XBOPOI JIOAWHU YU TBaPU-
HM MOXKe BKpHBATHUCA KopocTol. Bim xBopoi
JIIOAVHU J0 3[J0POBOI 3aXBOPIOBAHHS IIE€PENAETHCS
OiJ Yac KOPUCTYBAHHS CILILHUMU peuaMu abo
6e3mocepeqHbOTO0 KOHTAKTY, HaAOpPUKJAL IIOTHC-
KaHHA pPyK. JIIKyOTh KOPOCTY CHeIiaJIbHUMU
Mas3saMU.

Maua. 76. K%pOCTﬂHHﬁ [amMuM mapasuToOM JIONUHU € KT 3a103HUYA

CBEpOYH eyzpoéa (Man. 77). Bin mae BUIZOBKEHe UepPBOIIO-

IibHe TiJio 1 mapasuTye B CAJbHUX 3aJi03aX a00 BOJOCAHUX CYMKAaX JIOOWHU.
3aI03HUIIST ByrpoBa MOXKe MIPU3BOIUTH 0 TOSBU BYTPiB (THOMOBUX YTBOPEHB) i
BUIAAiHHSA BoJoccdA. JIroguHa 3apaka-
€ThCA K IIPU 0e3mocepeIHbOMY KOH-
TakTi 3 XBOPWM, Tak 1 depe3 pisHi
peui.

¥V nraxiB mapasuTyioTh Iip’AHi KJIi-
mIi, KypAYMHA KJiI, y apiOHUX ccas-
miB — marmokoBuit Kiimi., Ii worimmi
MOXKYTb HANAAATU ¥ HA JIIOAWHY.

KpoBocucHi Ta mapa3suTudHi Koma-
xu. Borri — 6eskpui 3soBHiIHI mapa-
3UTH JIOAWHU Ta iHIINX ccaBIliB. BoHM MaioTh mjaecKarTe TijIo Ta KOPOTEHbKi
BYyCUKMN. PyXoMMM KirTHKOM BOIIIa KPiIHThCA OO BOJIOCMHHN Xasdina. Borri

Maan. 77. 3anosHuiia ByrpoBa (IZeMomexc)
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Tema 1. PIBHOMAHITHICTb TBAPUH

MalOTh KOJIUYO-CUCHUI DPOTOBUI amapar, 3a JOIIO-
MOTOI0 SKOTO BOHM CHOKHMBAIOTH KPOB XasdiHa.
Bowa nwdcvra (Majn. 78) MoKe *KUTH Y BOJOCSHO-
My HOKpPUBi rosioBu JoAvHU (TOJIOBHA BOIIA), B
onsA3i um Ha Bojocci Tyanyba (ILaTTsSHa BOIIA).
CaMKU TOpPUKJEIOIOTh AUIA A0 BOJOCCA XassdiB.
JlionchbKa Bollla — IMEePEeHOCHUK 30yIHUKIB cMmep-
TeJIbHO He6e3IMeuHUX 3aXBOPIOBAHb (AK-OT BUCHUI-
HOro THU(dY), Big AKUX nporsarom juine XX cTopid-
us 3aruHyJI0 6,113bK0 30 MJIH JIIOIei.

Mauax. 78. Boia sroncbKa

¢ [ns 3anobiraHHs ypaXKeHHI0 BOLLIEIO HE CiJ KOPUCTYBATUCS Yy XUMU rpebiHL MM,

y OASroMm, rornioBHNUMU ybopamu; Tpeba petensHO 4OTpUMyBaTUCS NpaBun ocobuc-

TOI ririeHn. Y pasi 3apaxeHHsa BOwaMu Cnij HeramHo 3BepHYTUCHA OO0 fikaps Ta
noyatu NikyBaHHS.

Brnoxwu, ak i Bomri, — 6e3KPUJIL KPOBOCUCHI KOMaXH, III0 MalOTh KOJIIOY0-CHCHI
poToBi opramu. IxXHe Tiso cioleHe 3 OOKiB, BOHM MAIOTh CTPHOAJIBLHI HOTH.
Hopociai KoMaxu CCyTh KPOB JIIOAWMHU ¥ iHIMUX ccaBiiiB. OcobiuBO HebGe3meuHa
6n0xa naytoroea (Man. 79), sKa KUBUTHCA KPOB’I0 MAITIOKiB, ajie MOXKe Hara-
IaTu i Ha JoguHy. BoHa € mepeHOCHUKOM 30yIHUKA AysKe HeGe3IIeuHOro 3aXBo-
PIOBaHHA — UYMH, BiJl SKOT'0O IIPOTATOM icTOpPii JoACcTBa 3arnHyJIO KiJIbKa COTEeHb
MinbioHIB Jifomeli. 1110 XBopoOy 3piKa peecTpyioTh i Temep, 3Ae0iJIbIIIOro B Je-
AKUX Kpaimax Asii Ta Appurun.

Kpor’to goguum i TBAPpUH MOMKYTH TAKOMK KUBUTHUCS TIPEACTABHUKU IBO-
KpUJINX KOMaX: KoMapi, MOIIKM, MOKperli, rexsdi (maa. 80, 81). ¥ Komapis i
MOKDeIIiB POTOBi Opra"u Koaouo-cucHoro tuny. Mokpeyi ta mowru (maiu. 80,
1, 2) sarasom HaragymoTh KOMapiB, aje MeHIIi 3a poamipamu. CimHa MOIIIOK
MicTUTh oTpPyHHiI peuoBumHH. ToMy B MicIli YKyCYy YTBOPIOETHCSA HaOpPAK, Bif-
qyBaeThCA cBepOik. JIMUMHKY Ta JSJIeYKH KPOBOCHUCHUX KOMAapiB i MOIIIOK, a
TaKOK OaraThb0X MOKpEI[iB MeIKaloTh y NpicHuUX BomoiiMax. KpoB ccyTb
BUHATKOBO 3aILTifHEeHI caMKM 6araThbox BHAIB. BoHa moTpibHa iM s dopmy-
BaHHA sellb. KpoBocucHI KoMapi I MOKpeIlli — mepeHOCHUKHU 30yAHUKIB Oara-
TboX XxBopo0. Hanpurian, manapiinuil komap (zus. man. 61, 1) — mepenoc-
HUK 30yaHmKa mauaapii. Komapi Ta MOIIKKM MOXMYTH IIEPEHOCUTH M JUYNHOK
HeMAaToOJ, SIKi mapasuTylTh Y JIIOAWHI.

Mauax. 79. Bioxa Maun. 80. KpoBOCHCHI IBOKPUJIi:
AaIIOKOBa 1 — MOKpeIlb; 2 — MOIIIKa

Ha Bigminy Bim yKyciB KomapiB yKycu redsie (man. 81, 1) my:xe Oosroui.
BoHu pospiszaoTh IIKipy JIOAUHKA Ta TBAPUH i 3JU3YIOTh KPOB, IO BUCTYIAE.
3i caMHOI KOMax’ B PaHKY HAaIAXOAUTHh PEYOBMHA, IO He A€ KPOBi 3cizaTucs,
TOMY PaHKa TPUBAJUI Yac KPOBOTOUUTHL. KpiM TOro, y paHKY 3i CIMHOIO KOMaxXu
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MOTPaIJIAIOTh OTPYHHI PEUYOBUHY, AKi COPUUMHAIOTEH ITIOUYEPBOHIHHS Ta HAOPAKYT
mKipu. I1i xomaxu 3gaTHI IepeHoCUTH 30y IHUKIB HeOe3meuHX 3aXBOPIOBAHD,
a TaKOMK JIMUMHOK JEeSIKUX TeJIbMiHTiB.

w CyRyIHiCTh KPOBOCHCHUX JTBOKPUJINX Ma€ Ha3By 2HYC.

Myxu-scuzanku ocinni (man. 81, 2) — 6iu3bKi poanui Mmyxu KimHaTHOL. JIK i
rensi, BOHU IIOIMMPEHI MOBCIOAHO. IXHS UmMCeJbHICTh 3pOocTae HAIPUKIHILL JriTa —
BOCEHU, 3BiIKM #I IIOXOAWTL HasBa. KpoB TBapuH i JIOAWMHU II'IOTH HE TiJIbKU
caMKH, a i1 camIi rtux Komax. ITogiomo mo remsiB, sKUTAJIKU BUAILIAIOTh Y PAHKY
OTPYHHI PEeUOBUHU, AKiI CIPUUMHAIOTH CHUJIbHE IMoApasHeHHA. BoHM TaKoXK Iepe-
HOCATH 30yIHUKIB HEOe3MEeUHNX 3aXBOPIOBAHb.

BiguyTHOI mKOAM TBAapMHHUIITBY 3aBAaioTh oodu (Maa. 81, 3). IHopocai
OBOIM B3araJii He JKUBJIATHCI, BOHU JKMBYTH 3a PAXYHOK 3aIlaciB IOYKUBHUX
PeUYoOBMH, HAKOINUYEHUX JUUMHKOIO. ToMy uac icHyBaHHS IOPOCJUX OBOMIiB
oOMerKeHM, i Imicjsg mapyBaHHsS CaMKHM Bifpasy IIYKalOTh TBAPUHY OJs Bif-
KJagaHHA Aeib. IlapasuTuuHi JUUYNHKY OBOJIB PO3BUBAIOTHCS IIiJ IIKipoio, y
OIIYHKY a00 HOCOIJIOTIII CBifiCBKMX TBapWH, UMM 3aBJAOTh IM BeJUKOI
IITKOIH.

Maan. 81. KpoBocucHi Ta mapasuTU4Hi ABOKpMJIi: 1 — reassp; 2 — Myxa-KuUrajika
oCiHHA; 3 — OBig IMLIYHKOBMIA

MEPEBIPTE 3106YTI 3HAHHA

1. ki mpucTocyBaHHA [0 IMapasUTyBaHHA MalOTb Kopomoimu? 2. 30yIHUKIB AKUX
He0e3IIeYHNX 3aXBOPIOBAHL JIIOAWHU I TBAPUH MEPEHOCATHh KpoBocucHi Kiimi? 3. Axi
XBOpPOOM JIIOAWHYW CIOPUYMHEHI mapasuTyBaHHAM KJainiis? 4. Yum HebOesmeuHi s
moauuau Bomri? 5. Ky HebGesneKy AJid 340POB’A CTAHOBJATH KPOBOCHCHI KoMapi, MOIII-
Ku Ta MOKperni? 6. 30yAHUKIB AKMX HeOe3meUHUX 3aXBOPIOBAHb MOMKYTH IEPEHOCUTU
o6moxu?

0620B0pimb y 2pynax
Axi e saxomu mpodiTaKTHUKM YKYCIiB KPOBOCHCHMX KOMAaX i KJIimiis?

[ng donumnusux i KMimnusux
Yomy Borri Ta 6/10XM, HA BigMiHy Big GiabmIocTi KoMax, HE MAIOTh KPUJI?

LlikaBo 3HamMu

Ha Teputopii YkpaiHm Ta iHWuMX KpaiH KOomapi nepeHocaTb NMYMHOK Hemartod 3 poay
Aupodgbinspis. OctaTouHnMK xa3asmn 3aebinbLuoro € cobaku, ane Ui napasuTn TpannisaoTb-
csa i B Tini niogmHun. OguH 3 BMAiB anpodpinspin napasutye B cyauHax nereHb abo cepui v
MOXe CNPUYNHUTK 3arnbenb OCTaTOMHOro XassiHa.
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Tema 1. PIBHOMAHITHICTb TBAPUH

§15. pvbU

lMpuzadatime, siki CMCTEMATUYHI KaTeropii 3aCTOCOBYHOTb Y 300510rii. Aki TBapuHW Hane-
XaTtb Ao 6e3xpebeTHuX?

Bu B)ke 3HaeTe, 1110 BCiX TBapWH HNOIiJIAIOTHL HA 0e3XpebeTHUX i XpebeTHUX.
3 0Oe3xpebeTHUMHU TBapMHAMH — KHUIIKOBOIOPOXKHUHHUMU, UYepBaMM, UJe-
HUCTOHOTHMMM, MOJIIOCKAMHU — BHU ByK€ O3HANOMMUJIMCS.

3a AKMMHU O3HAKAMM TBapHMH BigHOCATH M0 xpedeTHux? Bu mobpe sHaete
TaKkuX XpeOeTHUX TBapuWH, AK pudbm, xabu, AINIPKH, OTaxw, ccaBiii. Boum
Iy:Ke pisHi, MOIMIMUpPEHi B yCixX cepenoBuUIllaX iCHyBaHHA: Ha3eMHO-IIOBITpAHOMY,
I'PYHTOBOMY, MOPAX i mpicHux Bomoiimax. O6’eqHye BCixX ITMX Pi3HUX TBApHUH B
OmHy Tpyny emuHuMA maaH Oymosu. Hacammepen ycim imM mnpuraMaHHUHA
BHYTpPilIHI# ochoBUI cKeJieT — xopda (Mmai. 82). Came Tomy Bci xpebeTHi HaJte-
JKaTh 0 XOPIOBUX.

Xopaa Mae BUTJIAJ CYIIIJIBHOTO TsKa U CIYTye OIOPOIO IAJIS M’fA3iB, a TAKOXK
HajJae Tijy MmeBHOI IpPYy’KHOCTi. Y OiJBIIOCTI XOPAOBHUX Y JOPOCJOMY CTaHi
XOop/a 3aMiHIOETHCS Ha XpedeT (XpAioBuil a00 KicTKoBuil) i uiie B HebaraTbox
TBapUH 3AJUIIAETHCS IPOTATOM YChOTO KUTTA (HaIpUKJIAL, B OCETPOBUX Pub).

m Xpe6em — OCHOBHH CKelleT, SAKHMH CKJIAJAEThCA 3 IOCIiTOBHOCTI
KOPOTEHBKHMX XPeOIliB, YTBOPEHUX 3 XPANIOBOI UM KiCTKOBOI TKAHWMHMU.

Y xpebeTHMX TBapwuH PO3BMHEHUU CKeJeT TojoBu — uepen. IleHTpanbHa
HEepBOBa CUCTEMAa CKJIAMa€ThCA 3 JBOX YACTUH: IMepeaHA YacTUHA PO3IIUpPEeHa B
TOJIOBHUY MO30K 1 3axWilleHa YeperoM, a 3aJHs Ma€ BUIJIAL BUIOBXKEHOI
TpyOKu. Ii Ha3MBAIOTh CIMHHUM MO3KOM.

Y rioTii XOpAOBUX TBapWH 3aKJaJaioThcA 3a6poei wiaunu (Man. 82). ¥V
BUIIB, IO BUHUKJMN y BOJHOMY CEPEIOBUII Ta HiKOJM HOT0 HE 3aJIUIIaIN
(pubu), BoHU 30epiraroThbCcsi BIPOJOBIK YCHOTO
JKUTTA. Y PeIITH TBapuWH, IO IIePeHIIIn 10
KUTTA Ha CYyXOH0oJi abo 3HOBY IMOBEPHYJIMCH
0 icHyBaHHA y BOJHOMY cepeloBuUIli (KpPOKO-
OUJIW, TIOJIeHi, KWUTH, HAeabpinum), 3a0poBi
MIiINHY 3aKJIaJal0ThCA TiMIBKU i yac 3apop-
KOBOT'O PO3BUTKY 1 HiKoJI1 He (PYHKI[IOHYIOTh
AK OpraHM JIuUXaHHA B JOPOCJIOMY CTaHi.
3amicTh HUX rasooOMiH 3a0e3IeuyioTh Jiere-
Hi — mapHi opranu, AKi ZAIOTh 3MOTY AUXAaTHU
aTMocepHUM TOBIiTPAM.

XpebeTHUM TBapuMHaAM NOpUTaMaHHI pPisHI
CII0COOU KUBJICHHSA, ajie B HUX CILIbHUHI IIJIaH
OymoBu TpaBHOI cmcremu. Tax, HacKpisHUH
KUINKiBHUK BiJKPUBAETHCSA HA30BHI aHAJIbHUM
OTBOPOM a60 B K10aKy (POSIIUPEHHS 3aJHBOTO
BiIminy KMIIKiBHUKA, V¥ AKUHA BiIKPUBAIOTHCA
TaKOK BUBiAHI IPOTOKU BUAIJIBHOI Ta cCTaTEBO1
cucrteM). 3a3BuUall € cleljiajgidoBaHi TpaBHi
3aJ103U — TEeYiHKa, MiANIJIYHKOBa 3aJ103a, a B
HaseMHHUX XpeOeTHMX — IIe i camHHi. Y Beix

Mauan. 82. Cxema 6yaoBu
3apo/iKa XOPI0BOI TBapUHM:
. 1 — HepBOBa TpyOKa; 2 — xXopjaa;
XpebeTHUX TBAPUH € TaKOMK BUIIJIbHA, KPOBO- 3 — KMIkKa; 4 — ILIYHOK;
HOCHa, CTaTeBa Ta eHAOKPUHHA CUCTEMU. 5 — 3a0poBi minuaN
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Cknagaa OymoBa xpebeTHUX TBApUWH JfaJia iM 3MOT'y OIIaHYyBaTH PidHi perionu
Hamrol maaHeTH. BoHM mommpeHi B yCix KiaiMaTHUYHMX IOsicax — Bijg APKTHUKN
10 eKBaTOpa Ta Biji ekBaTopa — A0 AHTAPKTUKU.

Ari osmaku nmpuramanui pudam? Yci Bu uynau BuciiB «IlouyBaeTbes, K
puba y Bomi». Tak KaXyTb TOMy, II[0 puOM HaHWKpallle IPHUCTOCOBAHI s
MeITKaHHsA y BogoiiMax. [Jig IIboTo BOHM MAalOTh 0e3Jiu mpucrocyBaHb. Pubu
3JaTHI IJIaBaTH 3a JOIOMOTIOIO ILJIABIIB 1 AMXAIOTh POSUMHEHUM Yy BOJi KHUCHEM
3a OIIOMOT0I0 3s10ep. Prbu morupeHi B ycix Tumax mpicHUX i COJIOHUX BOTOMM
Hamrol maanetu. Ilig Kpuroio B aHTAPKTUYHUX U apKTUYHUX MOPSX, a TAKOMK
Ha BeJIMKUX TIIMOmHAX 0araTo BUIIB pub »KUBYTh IIPU TeMIIepaTypi, OJu3bKiit
mo 0 °C, maromicTh Bimomi pubum — Memkauii rapsumx mpxepea IliBHiumoi
AMepuku, AKi KUBYTH 3a TeMmiepatypu 0ausbko + 50 °C.

Oco061BOCTi 30BHIIIHBOI OyI0BU Ppub PO3TJIAHEMO Ha IIPUKJIAAl 3BUUAHOTO
MeNIKaHIA IPicHUX BOJOUM YKpaiHu — okyHA pitkosozo (mai. 83). Tino pubu
HOJiJIAI0TE Ha T'OJIOBY, TyJay0 i xBicT. I"'osioBa HepyxXoMo CIIOJIyUYeHa 3 TYJIyOOM.
HirTkux Me:K MiK BimmimamMu Tijla HeMae: BOHHM IJIABHO II€PEeXOIATh OIHE B
onHe, 110 3abe3meuye oOTiuHy (popMmy Tija.

PoroBuii oTBip OTOUEeHUI BEePXHBOID Ta HUMKHBLOIO IMejernaMu. HUXKHSA
mrejiea pPyxXxoMa, IO OAa€ 3MOr'y aKTHMBHO 3aXOILIIOBATH 3400MY (piuKoBUIA
OKYHb — XMiKakK). Ha rosoBi Takok € oui Ta mapHi oTBOpM — Hi3Api, 3 AKUMU
OB’ s3aHi perenTopu HIOXY. 3 O0KiB rojioBM po3MillfeHi 3a0pOBi KPUIIKHU, IKi
IPUKPUBAIOTH OPraHU AUXaHHS — 3A0pa.

IInaeyi 3abe3neuyoTs pyx TBapuHU a00 PeryaioTh ii IOJ0KEeHHA B TOBIII
Bogu. Ile 3ropTkm mKipm, AKi 3a3BMuYail MalwOTh y CBOEMY CKJAAi OIOPHI
cKejieTHI yTBOopu — mpoMmeHi. IlnaBii OyBaroTh mapHuMU Ta HemapHuMHu. [[o
HapHUX ILJIaBIIiB HaJEXKaTh TI'PyOHI Ta YepeBHi, MO0 HemMapHUX — XBOCTOBUH,
aHaAJbHUU Ta COUHHUNN (0OUH a0o gexinbka) (maj. 83). XBicT, 110 3aKiHUYETHCA
x8ocmosum naasuem, — TOJOBHUU opraH pyxy. A mOBiIBLHOrO Pyxy BIIEepen
a0o Hasaj CaAYTYIOTh 2pyOHi naaesui. IlapHi TpyaHI Ta YepesHi naasyi cIyryioTh
CBOEPITHUM «CTEPHOM TJIMOMHU» — JAIOTh 3MOTY 3MiHIOBATHM HAIIPSIMOK PYXY.
Hemapui nnasui (cnurnhi Ta aHaabHUil) 3a0e31eUyIoTh cTabiJbHe IIOJOMKEeHHS
Tija pubu y BOZi.

Tino pubu BKpUTE JYCKOIO, IIIO 3aXUINAE ii Bifi MexaHiUHUX IOITKOAKEHbD i
Hagae Oinpmroi ob6riunocti. IlIkipa Mae 3amosu, AKiI BumiaaoTh cauid. Bim

Maan. 83. 3oBHimHES OymoBa OKyHA piukoBoro: 1 — rojoBa; 2 — Tyay0; 3 — XBicT;
4 — couHHI IIaBIi; 5 — XBOCTOBUI IIIaBellb; 6 — aHAJAbHUI IJIaBeIlb; | — UepPeBHUM
maBellb; 8 — rpyAHuil miaseib; 9 — 310poBa KPUIIKA
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Tema 1. PIBHOMAHITHICTb TBAPUH

3axXUINAEe IMIKipy BiJf MTPOHMKHEHHA XBOPOOOTBOPHUX OPraHisMiB i moJerirye
IJIaBaHHS, 3MEHITYIOUM TEPTSA Y BOII.

BaraTro Bumis pub mpucTocoBaHi 4O iCHyBaHHsS B YMOBaX 3MiHU IIip POKY.
Tak, AKIIO BojgoMMa BKpHUTa KpUIol0, puba 30MpaeThcsA TaM, e TeILIilre
(mampukJanm, y sMax Ha nHi). HafiBaskunii mepiog gyisa pub — 3MMOBUiL, KOJIHU Y
BOZOMiMax He BHUCTAYa€ I3Ki, JHOJOCTAB IIEPEIIKOAMKAE HAAXOMKEeHHIO KUCHIO 3
moBiTpa mo Bomu. IIlo6 momomorTm pubam y Ieii uyac, MOTpi6HO poOuUTH
OIIOJIOHK M.

HagecHi, Kosu TemmepaTypa BOAM IIiIBUIIYETHCS, 3POCTAE i1 aKTUBHICTH
pub. ¥ 1meil uac cmocTepiraioTh ce30HHe saABuIIe — Hepecm. lle mpormec
BigKIamaHHA caMKaMy pub iKpyM 3 IOJAJBIINM 3allIigHeHHAM Ii cim’saHOIO
pizmHOI0 (MOJIOUKOM) CaMIIiB.

bionozivyHuli CJIOBHUYOK: xopaa, xpedeT, 3A0poBi Ui TUHU, MIaBIi, HEPECT.

MEPEBIPTE 3106YTI 3HAHHSA

1. Aki osHaku xapakKTepHi aas xpebeTHux TBapuH? Y SAKHUX CEePEIOBUINAX BOHU
memkamoTs? 2. IIlo Take xopga? Axki ii dyaknii? 3. e memkaooTs pubu? 4. dAki Bu
MOJKeTe HasBaTHU IIPHUCTOCYBAaHHSA pul o cepemoBuina icuysauuA? 5. Axi Bigminu tina
pub Bu 3Haerte?

g oonumnausux i KMimausux

BubepiTh 3 mepesiveHNX TBAPpUH THUX, HIPEIKU SKUX BUHUKJINA Y BOJHOMY CEpPeIOBU-
o1i # HiKOJM HOT0 He 3aJUINAJNU, 1 TUX, YUi IPEeIKU IIOBEPHYJIUCS MO0 JKUTTA Y BOIHE
cepeoBUINe: MOPChbKi 3Mii, KPOKOAMJIN, MOPChKi uepemaxmu, pubu, meabopinu. Bimmo-
BiZb oOr'pyHTyiiTE.

LlikaBo 3Hamu

1774 poky sigomui OGionor [Metpo CumoH
Mannac (1741-1811) (man. 84, 2) 3Hanwos y Yop-
HOMY MOpi ManeHbKy BWUAOBXEHY HaniBnposopy
TBapuHy (man. 84,1). CnpunHsBLLK iT 3@ MONIOCKa,
BiH Ha3BaB L0 TBAPUHY «JlaHUETonoAibHuMm cnu-
Makom». Taky Ha3By BOHa dicTana TOMy, L0 30BHi
Haragye AaBHiN XipypriYHUM iHCTPYMEHT — NaHUEeT.
Tinbkn yepes 60 pokiB y4eHi BCTaHOBUMM, LLIO LEen
BUA € XOPAOBO TBAPUHOIO.

Ocobnuea ponb y BUBYEHHI NaHUETHWKa Hane-
XWUTb BMAATHOMY YKpaiHCbKOMYy BYeHOMy Onek-
caHgpy OHydpinosudy Kosanescbkomy (1840—
1901) (man. 84, 3), AkMi CBOro Yacy npawoBaB Y
Kuniscbkomy yHiBepcuteTi CB. Bonogumupa. Came
3aBAsKM MOro npausm cTano BiAoMo, Lo faHueT-
HWUK OyXXe Haragye npagaBHiX XOpAOBUX, Bif, SIKMX
KONMWUCb BWHUKNM XpebeTHi TBapuHu. Tino naH-
LEeTHMKIB 3aBOoBXkK Big 3 40 8 cm. binbwy vac-
TUHY 4acy BOHM BedyTb OCINMKA Cnocid XuTT4,
3aKONyKYNCb 3a4HBbOK YaCTUHOK Tina B MiCOK.
Hag 1ioro noesepxHeto BUCTYMae nuie nepeaHin
KiHeLb Tina 3 BiHOUKOM Lilynanelp, Aki OTouytoTb eBpomedicormit, 2. IeTpo CHMOH
nepegpoToBy ninKy. 3a cnocoboM >KMBMEHHS Maxnac. 3. OMeKcaHID
naHUeTHUKM — dinbTpaTopy. BoHW XNBMNATLCA pis- Onydpiitosuu Kosaseschkuit
HUMW MIKPOCKOMNIYHUMW OpraHiamamu.

OavH 3 BUAIB NaHUETHWKIB — JTaHUemMHUK espornelicbKuli — TpannseTbcsl B YopHoMy
Mopi.

3
Maan. 84. 1. Jlanmneruuk
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Hga
§16. PI3BHOMAHITHICTb PUB

lMpuzadaiime, W0 Take xopaa.

Bizomo aBi Beamki cyuacHi rpynu pmb — KiCTKOBI Ta XpSIIOBi.

Axi 0Oiomoriumi ocobmuBocTi EKicTROoBMX pud? CrejgeT WX TBapUH
31e0iapIoro KicTkoBuii. 3A0pa NMPUKPUBAIOTH 3s0poBi Kpuirku. BinbiricTsb
KicTKOBUX pm0 MaioTh 0COOJIMBUIL OPTaH — naasarvHull mixyp (man. 85). Llei
TOHKOCTIHHMM BUPICT KUIIKIBHMKA, 3allOBHEHWI TrasaMu, AoIoMarae pudam
TPUMATHUCS Y TOBIIi BOAU.

CaMKM KicTKoBuUX pu0 3a3Buuail Bin-
KJIaZAIOTh YKPUTi AParJIMCTO0 000JOHKOIO
iKkpuHKM y Boay abo Ha HigBOAHI Impeame-
TH, & caMIli IIOJMBAIOTEh iX «MOJOUKOM» —
cim’ssHOIO pimmHOIO. 1A PO3BUTKY 3apoj-
Ka B HOT0 TiJIi MiCTUTBCA 3amac MOKUBHUX
peuoBUH (3KOBTOK). PO3BUTOK y OiIBIITOCTL
KicTKOBUX pMO HempaMUii: JUUMHKU 3Ha-
YHO BiZpisHSIOTHCS Bifg gopocyux puod.

¢ OcerpomogiOHi BifpisHAITHECA 3a
OyIOBOIO Bif iHINNX KicTKoBUX pmb. IxHIik
CKeJIeT IIePEeBaKHO XPSAIIOBUH, KiCTKU €
Juiie y depelri. Xopga 36epiraeTbes IIpo-
TATOM yCbOTO KUTTS. Ilepemus uvacTuHa
TOJIOBU BUJOBJKEHA, POTOBUII OTBip Mae
BUTJISAJ TOIIEPeYHOl MIiJTMHY; MapHi ILIaB-
IIi po3TaIllloBaHi TOPM30HTATILHO. ¥ 3T0BIK
Tijla I’ATbMa pAJaMU IPOXOAATH BeMUKi KicTkoBi muTku. Kpim Toro, mkipa
BKpuTa OaraTbMa APiOHUMH JYyCOUKaMH. ¥ MOPAX i piukax Haimol Kpainu
MeIIKAIoTh Oiyra 3BUYaiiHa, ocempu — IIIHUI Ta POCiicbKUll, CTEPISANb Ipic-
HOBOJHA, cegproza 36uiatina (maj. 86). I1i Bunu saneceno 1o YepBoHOI KHUTH
Yipainm.

Maan. 85. IlnaBambHuii mixyp (1)
pUOU I'yCTO OILJIETEHUH KPOBOHOCHUMU
cyauHaMu

Mauan. 86. Ocerpononi6ui pubu: 1 — ocerep pociiicbKuii; 2 — ceBpiora 3Buuaiina

Ocerpononibui MaloTh BeJlHWKe MPOMUCIOBEe 3HaUeHHdA. Uepes iHTeHCUBHUI
IIPOMUCEJI, CHOPY/IKEeHHs rpebeib, 3a0pyJHEeHHA Ta OOMIiJIiHHSA BOZONM UHCEIb-
HicTh Tux pub PisKO 3HUBUJIACSI, TOMY BUWJOB iX oOMesKeHUil, a OaraTbox
BUIiB — ysaraji sabopoHenuii. JlrogmHa IITYYHO PO3BOAUTL JesAKi BUAM Oce-
TponomioHuXx. 30KpemMa, CTBOPEHO TIiopup Oijnyru Ta crepasni — Oictep, KM
IIBUAKO POCTE I Ma€ BMCOKi Xap4yoBi AKOCTi.

e VY KopomomoIiOHUX IeJielld He MaloTh 3y0iB, OAHAK Ha 3aaHil 3A0pOBiii
Iy3i € ocobnuBi KicTKOBI yTBODU — 210mK06i 3y6u, 3a JOIIOMOTOI0 SIKUX BOHU
MOKYTh meperupartu i»Ky. Kopomomoni6ui — mepeBaskHO Bceigni pubu. Cepen
HUX TPAILIAIOTHCS M XMiKaKU (HallpuKJIag, Oir3Ha 3BUUaiina) Ta POCAMHOITHI
BUIU (IK-0T moécmono6) (maun. 87).
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Tema 1. PIBHOMAHITHICTb TBAPUH

Y pubHUX rocIogapcTBax PO3BOAATH Pis-
HOMAaHIiTHI mopoau KopomiB. [lukuii mpegox
Kopomna — ca3aH — wMemkae y JHimpi Ta
igmux piuxkax Yxkpaimm. Cpibascruit
Kapach € 00’€KTOM IIPOMUCJY Ta CIIOPTHUB-
HOI pubankKm.

e Haii6inbiuii cepen pub — MeITKaHIIIB
YVKpPalHCbKUX IIPiCHUX BOAOWM — HIpeICTaB-
HHUK COMOIIOTIOHMX — com 36udailHuli, abo
esponeticorut (man. 88). Illkipa coma He
Mae€ JIYCOK, a B POTi € KiJIbKa PSAOiB rocTpux
3y6iB. J[oBri Byca — opraiu JOTHUKY — JOIIO-
MaraioTb TBAPUHI OPi€HTYBATUCh Y TeMPABi
(BOHaA aKTWBHA IIepeBa’KHO BHOYi) Ta KaJjia-
MyTHil Bogi. CoMm — XMiKaK, AKU, JeKaun
Ha gHi, migcrepirae 3mobuu — pub, BOIO-
IJIaBHUX IITaXiB TOIIO.

e OcenenuenoniOni — pubu APiGHMX i
cepenHix posmipiB. IxHe oOTiuHe Tijo, 3a
BUHSATKOM TOJIOBU, BKpHUTe IPiOHOIO JyC-
KOI0, II[0 HaJa€ oMY CpPibJIsCTOro KOJIbOpy.
B Vkpaini 8 Hopromy Mopi nomupeHi wop-
HOMOpCbKUlL ocenedeydb, anioyc egporneti-
cokuii, abo xamca, Ta iHITI TPOMUCIOBI
BUIU ocejeAlienofioHux (maj. 89. A).

e XapaKTepHa O3HaKa IIPeICTaBHUKIB

Maan. 87. Kopomomoniomi:
1 — Kopom; 2 — TOBCTOJI00

Maaxn. 88. Com 3BuUaiHMi

JIOCOCeMOaiOHNX — HAABHICTH OCOGJMBOTO JKMPOBOTO ILJIABIlSA, HT030aBJIEHOTO
IPOMEHiB, PO3TaIIIOBAHOI0 Ha CIMHHOMY OOIIi Tijia mepe] XBOCTOBUM. BilbImicTh
BUiB JIOCOCETOAIOHMX MEITKAa€E B MOPAX, OTHAK MIJIsT POBMHOYKEHHSA 3aX0IUTD Y
piuku. B Vkpaini memkae xapiyc esponeicvruil (y Oaceiinax [lyHaio Ta
Huicrpa), dyraiicvruil i yopaoMopcbruil nococi (man. 89. B, 1, 2), akux 3ane-

oy !"""l';
‘!;O.i'O'I." o

Man. 89. A. Ocenenmenomi6Hi: 1 — ocenezenb YOPHOMOPCHKHII; 2 — aHUOyC
esponeiicbkuii. B. Jlococemomibui: 1 — xapiyc eBpomeiicbKuii; 2 — IyHaNCHLKUIH JIOCOCH;

3 — (opess paiigyxHA
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ceHO no0 YepBonoi kHuUru Ykpainu. Popensv
patidyxcna (man. 89. B, 3) Bigmae mepemary
IIPOXOJIOAHIN BOJi, TOMY MeEIIKAa€e B TipCbKUX
piukax. Ii IITYyYHO pPO3BOAATL y PUOHUX
rociogapcTBax 3akaprnarTtsda, Kapmoar i Kpumy.

e OkyHemomiOHI — IIepeBaKHO XMIKAKH.
BaraTo BuaiB MamTh IIPOMMCIOBE 3HAUEHHS.
Y Yopuomy MOpi J00yBarOTh ABa BUAU CMA6-
pudu (aTiaHTUYHY, a00 3BUUAWHY, Ta CepeJ-
3eMHOMOPCBKY), PisHOMAaHITHI BUAU OWUKIiB.
Y nunpicaux Bomoiimax VYKpaiHum mnomwupeni
OKYHBb DiukoBUH, cydak, fiop:x Ta iHmi Buawm
mux pub (masa. 90).

Maan. 90. OxkyHenonioHi:
1 — craBpuza; 2 — cyzmak

Axi xapakTepHi o3naxu xpamosux pud? Ili pubu momupeHi nmepeBakHO B
MopsAx. 3 6OKiB abo 3HH3Yy I'0JIOBM HOMITHO 5—7 MmMapHMUX 3A0pOBUX IIiJIHH.
I'pynui Ta uepeBHi maaBIli pPo3MiIllleHi B rOPM3OHTAJNBbHIN miomiuHi. IlmaBanb-
HOro Mixypa Hemae. IlIkipa mymka Ta 3sasBuYail yKpura JyCKaMu, III0 HAragy-
OTh 3yOUMKHU. ¥ XMKHUX aKkyJ 3yOM TPUKYTHI Ta po3MillleHi B KiJbKa psamis,
HIpUYoOMYy 3JaMaHi 3you saMiHOOThCA HOBUMHU. CKeleT XPAIOBUX PUO BUHAT-
KOBO XPAIIOBUM.

YV xpsamoBux pub PO3BUTOK NPAMHUII: caMKa Bigkjgagae siing (iKpuHKWH,
BKPUTI IiIbHUMHU TOAATKOBUMHU OOOJIOHKAMM). 3 HUX BUXOIOATH MOJIOAI pubu,
IIT0 3arajioM HarajgyioTh TOPOCJIUX 0cOOuH. [HKOIU Alille 3aTPUMYETHCA B MaTe-
PUHCBKOMY OpraHismi, e 3 HbOTO BUXOAUTH JKUBE MaJid (ABUIIE ANIEKUBOPO-
OiHHa). ¥ JedKuX BUAIB aKyJ i CKaTiB 3apOMOK OTPUMYE MHOMKUBHI PEeUYOBUHU
Big oprauiamy marepi uepes ii KpoBoHOCHY cucTteMy. TakuM BugaM IIpuUTaMaH-
He CHOpaBKHE KUBOPOAiHHA. HailimommpeHimnti xpdAmioBi pmbu — arkyam Ta
CKaTH.

e AKyau MaioTh IepeBaykHO o0TiuHy dopmy Tina. 3a0poBi miismHM poara-
moBaHi 3 O0KiB rosioBu. IlepemHsa vacTmHA rosioBu BuAOBMKeHa. PoT y dopmi
HiBMicAIlA OTOYEHUI BEJIHNKOI KiJbKicTio 3y0iB. OCHOBHUM OPraHoM PYXY CJIY-
I'ye XBOCTOBUH ILIaBEeIlb, BEPXHSA JIOIIATh AKOTO OiJbIla 3a HUMKHIO. ¥ BEJIUKik
MeviHIli IIMX TBapUH BiAKJIaJa€ThCA KUPOMOLiOHA PEeUOBMHA, KA IIiABUIILYE
IXHIO IJIaBYYiCTh i TAKMM YMHOM KOMIIEHCY€E BiICYTHICTH IIJTaBaJIBHOTO Mixypa.
BinbimicTs akysn — aKTHUBHI XMMKaKM, JHUIIE

,,A IedAKl Buam (HaAIpuKJIag, KMTOBA akyJia, IO

- cArae 3aBHOBXKKU 20 M) JKUBJIATHCA APiOHUT-

» ; MH opramismMamMu. ¥ mnpubepesKHUX BOgax

a { - YopHOro MOps MOIMHMPeHa KoJioua akKyJa,
<, a6o kampan (man. 91). Ileit aiime:xuBOpPOS-

HUU BUJ cAra€ TPoxXu OijbIlle MeTpa 3aBIOBIK-
KU, JKUBUTHCA PUOOI0, MOJIOCKAMHU, PAKOIIO-
NIOHMMHY Ta He CTAHOBUTH HeOe3MeKU AJISA JIIOIUHU.

e Timo ckariB crmurioieHe 3Bepxy BHu3. IlimaBaloTh CKaTH, XBUJIEIOIiOHO
pyxamouu IMUPOKUMU TPYAHUMU IJaBOAMU. 3sa0poBi miisumHM posmimieHi, Ha
BigMiHy Bif axyJ, 3HH3Yy I'OJIOBU. BinbIricTs mux pub Bege MPUIOHHUI CIIOCiO
JKUTTS — BOHU JIEXKATh HAa MOPCHKOMY [IHi, 4aTylouW Ha 3100u4, abo 3aKomy-
IOTHCS B MicOK. Y npubeperxHiii cmysi HopHoro ra A30BCbKOI'0 MOPiB MEIIKAIOTh
IBa BUIU cKamié — wunyeéamuil, abo MOpPCbKA AUCUYA, Ta XE60CMOKONL
(mag. 92). Mopchka gucuisa Meimnkae Ha rambuaax mxo 100 m. Bona csarae mo
125 cm 3aBHOB:KKH. XBOCTOKOJI IMMOPOKY Mirpye Ha 3umiBiaio B CepenzeMHe

Maun. 91. Axkyna karpau
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Tema 1. PIBHOMAHITHICTb TBAPUH

Maun. 92. Ckatu: 1 — ckar mIMIIyBaTuii, a00 MOPCbKA JIMCUILA; 2 — XBOCTOKOJI

MoOpe # y HaIlluX BOJaX TPAILIAETLCA JIUIIEe HaBecHi Ta BJIITKY. Ha fioro xBocTi
€ 3agybpena rojgka g0 30 cM 3aBIOBIKKU, AKa CJYTYE OJd 3aXMCTY Bil BOPOTiB;
BimoMmi BUmagKy mopaHeHHS JIOAeH.

Axyn i MeHIIOI Mipo CKaTiB BiJIOBJIOIOTH 3apagu INKipu, 3 AKOI
BHUPOOJIAIOTH CYMKH Ta iHIIIi rajaHTepeiiHi Bupobu, IOKMBHOTO M’ sica (KaTpaH,
ocelelieBi axkyJgM) Ta MEUiHKOBOrO JKUPY — [OKepesja BirTaMmidiB Ta iHImx
KOpHUCHHUX peuoBuH. JJd KUTTA Ta 340POB’S JIIOAUHN HeOe3IeuHi TUrposa
aKyJjia 3aBIOBXKKH [0 5 M, 6ina axyaa (a6o kapxapodor) 3aBIOBKKHU 0 6 M
Ta iHOXl akyna-monom éenuxa, Ha3BaHA TaK TOMY, IO il Imamia Taxka IIUPOKA,
IT0 TOJIOBa pollnupeHa BOOKM i Haramye moJoT (Maja. 93). HebGesmeuni Takox
YpasKeHHd eJIeKTPUUYHUMU PO3PsAJaMU Bij eJIeKTPUUYHUX CKaTiB Ta MOpaHeHHS,
3aBJaHi cKaTaMu-XBocTOKoJgamMu (auB. dopaar I).

Maun. 93. HeGesneuni pia maonuuu akyau: 1 — 6ina akyna; 2 — aKkyJia-MoJIOT
BeJINKa

Bio/102iYHUIl CIOBHUYOK: ILIaBaJIbHUM MiXyp, TJIOTKOBi 3yOm.

MEPEBIPTE 340bYTI 3HAHHA

1. fAxi xapaxkTepHui osHaku KicTkoBux pu6? 2. HasBiTh mpeicTaBHUKIB KiCTKOBUX
pu6. ki 3 HuX MaOTh HIpoMuciaoBe 3HaueHHA? 3. AKuxX KicTKoBUX pubd JaOguHA
posBoauTh mTyuno? 4. ki xapaxTepui osHaku xpamosux pud? Hassirs npeascTaBHUKIB
XPAIOBUX pub.

0620B0piMmb y 2pynax

Ski ocHOBHiIi mpucTOCyBaHHA KiCTKOBUX 1 XpAMOBUX pub J0 CepeloBHUIA iCHY-
BaHHA?

g oonumauBux i KMimnusux

Bigsuaure B 30BHIiIIHIN Oym0Bi OKYHSA PIYKOBOr0 O3HAKMU IIPUCTOCOBAHOCTI M0 MeIIl-
KaHHA Y BOJOMMAaX.

LlikaBo 3Hamu |

o Kuctenepux pvb Lie MOPIiBHSIHO HeAaBHO BBaxanu Bumepnumu. Ane B 1938 p. B
IHaincbKkoMy OkeaHi, Nobnunay ysdepexcks Adpuku, Byno BUIOBMNEHO HEBIAOMY OOTU puby,
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Maan. 95. [Boauiiaa puda
a(pUKaAHCHKUI TPOTOUTED

Mauan. 94. JJatumepisa

Ky Hasanu Jslamumepiero (man. 94). Y 1998 p. 6ina Geperis iHOOHE3INCLKOrO OCTpOBa
CynaBeci 0yno 3HangeHo we oavH Bua natumepin. OTxe, CBiToBUIA okeaH 3bepirae e
barato TaeMHuup! Mpeakn naTumepii Melwkanu B NpiCHUX BogonMax, Ae BigvyBanacs HecTa-
Ya KUCHI0. Y 3B’A3KY i3 UMM Yy AaBHIX KMCTenepux pasoM i3 3ab6pamu yTBopunacs nereHs
(Bupict ctpaBoxogy). OTke, KpiM KUCHIO, PO3YMHEHOrO Yy BOAi, BOHW MOIMMM aumxatu W
aTMOC(epHMM KUCHEM. Y Cy4acHOT naTuMepii, sika MeLLKae Ha BENUKMX MMUOUHAX, NereHs
3anoBHeHa xu1poM. [NapHi nnaeui kKncTenepux 3a cBoek OyaoBO NoAibHI 40 KiHLIBOK HazeM-
HWUX TBapwH. Lle AaBano MoXnuBicTb NpeakamM natumepii BUXoQUTK Ha cyxogin i nepenos3a-
TV 3 OJHIEI BOAOVMW B iHLLY.

BrkonHux kuctenepux pub yyeHi BBaxatTb NpeaKaMm Ha3eMHUX XpebeTHMX TBapuH.

o [1BOaMLWHI pubn (Man. 95) nowwmpeHi B npicHux Bogovimax AscTpanii, Adpuku Ta liB-
AeHHoi AMepuku. Kpim 3a6ep, BOHM MatoTb OAHY YK ABi nereHi, ki 3abeaneyyoTb iM guxaH-
HS aTMocdepHUM NOBITPAM. JlereHeBe AnxaHHSA gonomarae ABoavWHUM prbam nepexusa-
TW Nepioan NepecmxaHHs BoAoM abo HecTady KUCHIO Y BOA,.

o EnekTpnyHi ckaTu marTb 0cobnmBi yTBOpM AN Hanagy Ta 3axuUCTy — eNEKTPUYHI
opraHu. BoHn ctaHoBnATb cob600 BUAO3MIHEHI M’A3U1, 34aTHI BUPOBNATU enekTpuYHi pos-
psav Hanpyroto Big 60 go 230 BonbT.

o Xwuxa puba nipaHbsi (man. 96) nowmpeHa B 6aceHax AMa3oHKM Ta iHLWKMX piyvok [MiB-
neHHol AMepukun. Ha BigmiHy Big it MUPHUX Aaneknx pogudis — KOponis, kapacis TOLWO, Y Uiel
prvbu B poTi € YncneHHi roctpi 3ybu. BoHa nomntoe Benvknmuy 3rpasimm, Hanagatoum Ha 6yab-
sIKy TBapuHy, Lo nepebyBae y Bogi.

o Y TponiyHux i cybTponiyHMx YyactTnuHax CBITOBOro okeaHy MeLLKalTb Jiemroyi pubu
(man. 97). BoHu nnaBaloTb y NOBEPXHEBMX LLAPax BOAU Ta XUBMATLCA APIOHNUMN opraHiama-
MU (Hanpuknag, KpeBeTkamu). Y noroHi 3a 34o6uydio abo Tikarouu Big Boporis, Li pubu 3gat-
Hi po3BMBaTY LWBWUAKICTb 40 65 KM Ha roguHy Ta, BUKOPUCTOBYIOYM NNaBLji SK Kpuna, BUCTPU-
OyBaTu 3 BOAM 1 nponitTath B NoBiTpi Ao 400 m.

o Y Tennux Bogax MopiB Ta OKkeaHiB Nobnv3y noBepxHi BoAM NOBINbHO MaBae, Niakops-
IOYUCb OKeaHIYHUM TedisiM, xumepHa puba-micsyb (Man. 98). Tino uiei Benukoi pubu
(oomxuHa — 0o 4,26 m, maca — go 2235 «kr) cnntoweHe 3 6okiB, guckonoaibHe, a nnasui
KopoTki. Camka pubu-micaus 3a HepecT npoaykye 0o 300 MIH ikpUHOK. [ns NOpiBHSIHHS:

Maua. 96. Tlipaubs Mauan. 97. Jletioua pu6a Mauan. 98. Puba-micans
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Tema 1. PIBHOMAHITHICTb TBAPUH

camka Tpickm — go 10 MnH, atnaHTUYHOro ocetpa — Ao
2,5 MnH, casaHa Ta cygaka — o 1 MiH.

e LlikaBa rpyna pub — eydusnbHuUKu, abo MOpCbKi
yopmu (Man. 99). IxHii cnUHHWIA NNaBeLp, WO po3aMmilLie-
HWIA Ha ronosi, yTBope ocobnumemin BUPICT. Mopcbkui
YOPT pyXae HUM, i CTBOPHETLCHA BPaKEHHA, Hibn ue
XnBUIN YepB’'sik. Pnba, wo nponnvBae NoB3 MOPCLKOro
YyopTa, HaMaraeTbCs 3aKOBTHYTU «4epB’sKa» i cama cTae
3006uyyto. Maa. 99. Puba-By JUIbLHUK

§17. AMOIBII

lMpuzadatime, sKnIA TN PO3BUTKY HA3NBaKOTb HEMPSMUM.

Awmi6ii (3 rpem. amepi — ABosKuUii, 6ioc — KUTTA), abo 3eMHOBOIHi, — IIe
TBapUHU, K1 B JOPOCIOMY CTaHi 3[e0iJBIITOr0 MOIMMPEeHi Ha CyXO00Ji, mpoTe
iXHE POSMHOKEHHS i PO3BUTOK Bi0yBatTheA ¥ Boai. [opocii amdibii nuxamoTs
3a IOIIOMOTOIO JIeTeHb Ta uepes MIKipy, a iXHi JUYNHKY — 3a JOIIOMOT0I0 3510ep.

Tinmo amdibiii ckaamaeThbca 3 TOJIOBU, TYJay0a, XBOCTA Ta HAapPHUX KiHIIiBOK.
V¥ xab, pomyx i JeAKUX iHIIUX XBOCTOBUWM Bimmin me BupaskeHui (mas. 100).
IIIxipa roma, 6e3 sycok. ¥ Hili € 6araTo 3aj03, AKi BugiisaioTs caus (a inoxi i
orpyry). Ileii cam3 3BOJIOMKYE IOBEPXHIO Tijla ¥ IIOJIETIIIyE€ Tra3000MiH uepes
HIKipy, 3aXMIja€ TBAPUH BiJ IPOHNKHEHHSA XBOPOOOTBOPHMUX MiKpOOpraHisMis.
YV mesakwux BuAiB (cayjiaMaHIPU IJISMUCTOI, KYMOK, PONYX) BUIIJIEHHA OTPYH-
HUX 3aJI03 3aXUINAIOTh IINX TBAPWH Bij Hamamy XuiKakiB. ¥ xBocraTtux amdi-
6iii (0co0JIMBO B JIMUMHOK) A00Ope BHUparkeHa pereHeparisa. ¥ HUX MOMKYTb Bif-
HOBJIIOBATHCS XBiCT, KiHI[iBKM, KHUINKiBHUK, JereHi, oui ToIro.

PosmuoxenHs Ta po3BuUTOK amMdibiii, mogi6HO
1o pub, BimOyBaOThCA y BOAi. 3 HACTAHHAM Bec-
HU aM@ibii mpoKugaThCA BiJi 3MMOBOTO 3allile-
HiHHA Ta NOOYMHAIOTH INYKATH BOAOMMM, SKi
IMIBUJKO IPOTPiBAIOTHCA COHAYHUM ITPDOMiHHAM.
HaBecHi uyTu ryuHuii «xab’suwuii cuiB». Piu y
TiM, II[0 B CaMIliB AeAKHX BHUAIB Kab y KyTKax
POTOBOI ITinvEY € 0c00IUBi napHi MiTky — pe3o-
Hamopu (Mmais. 101). BoHM MOXYTH pO3mgyBaTHU-
cs, IiACUJIIOI0YM 3BYKH. ¥ TaKuil crocié camiri
’Kab CIIOBiIl[alOTh PO CBOIO MPUCYTHICTh.

' Camkm »Kab BigKJIamaOTh y BOLY gospiJIi Mau. 100. Bouimms Gyzosa
iKpMHKH, a caMellb BUOYCKAae Ha HUX piauHy, xabu: 1 — ToJIOBA;

0 MicTuTh cumepmaros3oigu. Uepes meaKuil yac 2 — Tyany6; 3 — KiHIiBKHU
30BHIIIIHS O0OJIOHKA iKPUMHOK HaOpAKae i 30iab-
mryeTbcss 3a 06’emom. Amdibiam mpuTamMaHHUI
HenpaMuil pos3BuTok (Mas. 102). Jluumuka xKab
Mae Ha3By nyzono060k. CIouaTKy BOHA CXOKa Ha
JUYMHKY KicTKOBOi pubu. J[Iuxae mTyroJoBOK
CIIEpINY 30BHIIIMHIMM 3s10paMu, PO3TaIIOBAHNMU
3 OoKiB rosioBU. BOoHU HEBIOB3i 3aMiHIOIOTHCA Ha
BHYTPIillIHi, HEmOMiTHiI 330BHiI (IpopisyioTbcs
3A0POBI IiauHMT).

Ilepmri gHi myrosoBKM icHYIOTH 3a PaxyHOK Maua. 101. Pegonaropu
JKOBTKAa. 3roJloM y HUX IPOPi3yeThCsS POT i BOHU B camus xa6u (1)
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MOUYMHAIOTEL KUBUTHUCA caMocTiiino. Ciro-
YaTKy BOHM 3’1AlOTh APArjaucTi 000J0H-
KM iKpuHKH. 3000yBaTH 12Ky OYTr0JIOBKAM
JOIOMAaraloTh POTOBi 3yOUMKM, 3aXOBaHi
mix wm’scuctumu rybamu. IIyrosoBku
3imkpibarTs miap APiOHMX OJHOKJIITHMH-
HUX OpPraHisMiB 3 HmiABOAHUX IIPEAMETiB.
3roloM BOHMW IIOYMHAIOTH TOJIIOBATU Ha
IpiOHUX 0e3xpebeTHUX y TOBIII BOIM.

IIyrosoBOK IIBUAKO POCTE, Uepe3 Jes-
KUH Yac y HbOTO IMOYMHAIOTH PO3BUBATU-
ca KimmiBku. CmouaTKy 30BHI momiTHI

Maan. 102. Po3BUTOK »Kabu: Jilie _3aqui KiH]:IiBFQH (M_aﬂ‘ 102, 2),

1 — iKpUHKH; 2 — IyTONOBOK; mepeHi — CXOBaHi I IIKipHOIO 3ropT-

3 — moJoza xaba KO0, IO IIPUKPHUBAE 3sA0pOBi IIiJWHMU.

Yepes gedaKuil yac 3’ ABJSIOTHCA JIETEHi.

XBiCT IIOCTYIIOBO KOPOTIIIAE, CTAIOTh MOMITHUMU IlepenHi KiHmiBxku. Ilyroso-

BOK IIePEeTBOPIOETHCA Ha MoJiony kaby. Ilepiom po3BUTKY y BOAi TpuBae IBa-
TPU MiCAIIi, ITiCJIST YOTO MOJIOAI »Kabu IIepecesssIoThLCSI Ha CYXOIiJl.

Hurra am@ibiit migmopsgKoBaHe ce30HHMM 3MiHaMm y npupoxi. Tomy piu-
HUH ITUKJ 3¢eMHOBOJTHUX, AKI MEMIKAIOTh y HAIlill KpaiHi, momiieHuii Ha Taki
nepioxu: BecHsSHe NPOOYAKEeHHA, PO3MHOKeHHSA (HepecT), mepiox JiTHHOI
AKTUBHOCTi, 3UMiBJsA. YJITKY BOHM BeAyTh aKTHUBHUI cmocib :KuTTs. BoceHu
TBAPUHU CTAIOTh MAJIOPYXJHUBUMH, IIYKAIOTh MiCIf, IPUAATHI AJIA 3WMIiBJIi:
JKabu 3MMYIOTH IIePeBa’KHO Ha JHiI BOAOWM; PONyXU, KYMKU — y AMax, 3aIlOB-
HeHUX JIMCTAM, HOPax, MifBajaX, Jb0XaX, TPYXJABUX KOJOJaX IEPEB TOIIIO.

B Vxkpaini nomupeni xBocrari Ta 6e3xBocTti ampibii.

e VY xBoctratux am¢ibiii 100pe po3sBUHEHUII XBOCTOBUU Bimmiia. B Ykpaini
MEeIIKAIOTh CajJlaMaHApa IJIAMHCTA Ta INicTh BUAIB TpuroHiB. Canamandpa
nasmucma (man. 103, 1) mae AcKkpaBe 3a0apBJICHHA: YOPHE i3 }KOBTUMH ILIA-
maMmu. Ii mkipHi 32,1031 BUALISAIOTE OTPYHHY PEUYOBUHY, AKAa CIYIYE AJISI 3aXUC-
Ty Big BoporiB. B YKpaiHi g TBaprHa nommpeHa Ha TepuTopii 3aKkapnaTchKoi,
JIpBiBCcBKOI, UYepHiBenbrkoi Ta IBamo-®PpankiBcrkoi obsacreii. Tpumonu
3BUYANHUHA Ta 2pebinuacmui (man. 103, 2) ymiTky KuByTH y BomoiiMax 3
HEBEJIMKOIO TEeUi€lo, MOPOCIUX POCJMHAMMU. SUMYIOTh Ha CyxonxoJi (y aymiax
IepeB, I meHbKaMu, y Kylax JIKUCTS TOINO0), HaBeCHi 3HOBY IIOBEPTAIOTHCS IO
BomoiiM. IHIIII 1BAa BUMAM TPUTOHIB — KApIaTChbKUU Ta aJbHiMCbKUN — IIOIIUPEH]
HatepeHax Kapnar. Hanmisgui Yrpainu (Oxecbka, Xepconcbka Ta MukosiaiBcbka
o0siacTi) TpaImIsEThCSI TPUTOH AYHAWCHKUH.

Maax. 103. XBocrari am(pibii: 1 — camamaugpa miamMucra; 2 — TPUTOH rpebiHUacTU
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Tema 1. PIBHOMAHITHICTb TBAPUH

Mauan. 104. Besxsocti amdib6ii: 1 — ;xaba ozepHa; 2 — xaba rocTpOMOpAa; 3 — PoOIIyxa
3eJieHa

e ¥ o6es3xBoctux am(pidiifi KOPOTKe Tij0o, 3a0HI KiHI[IBKM PO3BUHEHI KpaIle
3a mepenHi, a MiJK IXHIMI DaJbIIAMM YacTO € MJaBaJbHi mepeTuHku. B Ykpaini
momwupeHi xabu, pomyxu, paiiku (KBakili) Ta KymMKu. #aba oseprna (mai.
104, 1) GisbITy YaCTUHY CBOTO KUTTSA ITPOBOAUTHL y BOMi, a AKIIO I BUXOIUTH
Ha CyXOJiJI, TO JIUIlle Ha KOPOTKuii uac. MMaba zocmpomopda (man. 104, 2)
BJIIITKY MEIIIKAE€ HA CYXOJOJi ¥ JiuIlle Iepios; pOBMHOKEHHS ITPOBOAUTEL Yy BO-
IooiMi.

¥ ponyx ropoxyBara IiKipa, ii BepxHiii I1ap porosie, 3axuIaioun Big mepe-
cuxaHHd. Ponyxu aKTHUBHI BHOUi, KOJM IMOBiTPA OiJbII BOJIOTe I IIPOXOJIOLHE.
Ha mepect npAMyOTh V BOIOWMU, a 3UMYIOThL Ha cyxomoii. B Ykpaiui morru-
peHi ponyxu 3Buuaiina, senena (Man. 104, 3) Ta ouepeTdHa, IO TPAILIAETHCA
Ha Boawuni, y Kapnarax i PiBHencbkiit obsacTi.

Paiixa depesna (keéaxwa 3éuuatina) (man. 105, 1) sxuBe Ha Kymiax i mepe-
Bax. Ii jerxo BiApisHUTH 3a SCKPABO-3€JI€HUM 3a0apBJICHHAM Ta OCOOJHUBUMU
KPYIINMH IIPHMCOCKAMH Ha KiHUMKAaxX MaJdblliB. 3aBAAKKM IM paiika MOoKe
MPUKPIILIIOBATHCA [0 ILJIOCKUX IIPEIMETiB — JINCTKiB, CTOBOYPiB AepeB i HaBiTH
0 CKJIa — Ta IIepecyBaTHCA II0 BEPTUKAJILHUX MOBEPXHAX.

Kymxa wepsonouepesa (man. 105, 2) momupeHa ckpise B Ykpaini, a :xo0B-
TouepeBa — juriie B Kapnarcbxomy perioxi. Ilikaso, 1110 caMIli KYMOK He MalOThb
pesomaTopiB, aje ixHiii rojioc ay:Ke mg00pe UYTHO SK TJIyXe, PO3KOTHUCTE
«KYMM..., KYMM...». IligcuaoBaueM 3BYKiB CJIyrye caMa BOAOMMA: HEeBEJNUYKA
KaJIlo)Ka, Ha IHI AKOl «cIriBae» camellb. SUMYIOTh KYMKW HA CYXOMJOJIi.

Axa poas am@ibiit y mpupomi ta kutTi moguau? AM@ibisMu KUBUTHCA
faraTo TBapuMH, i BOHM caMi 3HUIIYIOTH UMMAaJI0 0e3XpebeTHUX, PETyaII0UYN
TUM CAMUM UYMNCEJIbHiCTh KPOBOCHCHUX BuAiB. leari Buam amdibiit (Hampwu-
KJIaJl, BeJIETEHChbKY cajlaMaHADPY, TUI'POBY Ta rOCTPOMOPAY kab, xaby-rosaiada)
JoAnHA BKUBae B 1'Ky. OKpeMi BUIU HABiTH PO3BOAATH HAa CHeIiaJbHUX Qep-
max. Jlo YepBoHOoi KHuUrm YKpaiHM B3aHeceHO TPUTOHIB KapHaTChbKOTO Ta

Mauan. 105. BesxBocti amdibii: 1 — paiika gepeBHa; 2 — KyMKa YepBOHOUYEpPeBa
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Dgs

aJBIiACHKOr0, caJaMaHAPY IJIAMUCTY, POIIYXY OUEPETAHY, KYMKY sKOBTOUEpe-
BY, a0y OPyAKY.

bionozivyHuli C/IOBHUYOK: pe30HATOPH, IIyTOJIOBOK.

MEPEBIPTE 3406YTI 3HAHHSA

1. fAxi ocobamBocTi 30BHiNMIHLOI OymoBu am(}ibiii 3yMOBJIEHI Ha3eMHHM CIIOCOO0OM
KuTTA? 2. K BigOyBaeThcsa pPo3MHOMKEHHs aM@dibiit? 3. AKuil TMn po3BUTKY IpPHTa-
mMauuuii amdidiam? 4. dxi mepiogm cmocrepiramoTh y piunomy mukiai amdi6binn? 5. Axi
ocobsmBocTi OymoBu xBocratTux am@i6iii? HasBiTh HaWDOMIMPEHININX IIpPeacTaBHUKIB
miel rpymnu. 6. AKi osmaku BigpisHsaooTh 6e3xBocTux am(pibiii? Aki mpescraBHUKY i€l
rpynu TpamiasioTbea B YKpaiui? 7. Iloscuite poap amdibiti y mpupomi Ta KuTTi
JIIOMWHU.

0620B0pimb y 2pynax

Axi € mpucrocyBanHs amdibiii 70 BOAHOro i HA3€MHO-IOBITPSIHOrO CEpemIOBHILA
icuyBanusa?

[ng oonumausBux i KMimausux

1. Yomy amdi6ii posMHOKYIOTECA Yy BogoiiMax? 2. UuM MOKHA IOSICHUTH SICKPaBe
3a0apBieHHs camamMaHapu asavuctoi? 3. fAKwit 3B’s130K icHye MiM oco0amBOCTAMU
O0ymoBu moKpuBiB amdibiii Ta cepegoBUIlleM IXHBOTO KUTTA? 4. ¥V TPOmiuHUX perioHax
BUI0Ba pisHOMAaHIiTHiCTE amdibiil Bumia, HiK y moMipHUX muporax. IlomipkyiiTe domy.

LiikaBo 3Hamu

LlikaBi npegctaBHUKM xBocTaTtux amaibin — npotei i cupeHwn. lMpomei MeLlKalTb Y
nigsemMHuUx BopoiMax BankaH. IxHi nokpmsu nosbasneHi nirMeHTy, a odi cxoBaHi nig
WKipoto. MMpOTArom ycboro XuTTa y TBapuHU 30epiratoTbCsl 30BHILWHI 3s6pa (man. 106, 1).
CupeHu xuByTb Yy GonoTax [MiBHiYHOI AMEpPUKU. Y HUX TEX MPOTArOM YCbOro XWUTTS
3bepiratoTbcsa 396pa, nepepHi KiHUIBKM HEOOPO3BUHEHI, 3aAHi BiACYTHi, O4i 3aTArHeHi
wkipoto (man. 106, 2).

2l
Maun. 106. 1. Ilporeii. 2. Cupen

§18. PENTUAIT

lMpuzadaiime, Wo Take pereHepaldisi. Ake 3Ha4YeHHs1 NPOLECY NNHAHHA?

Axi pucu mpuramanni pentuxiav? Pentumaii, abo maasynu, ax i amdioii, —
XOJIOMHOKPOBHI (TOOTO TeMIlepaTypa iXHbBOTO Tija 3aJIeKUTh BiJl TeMIlepaTypu
IOBKiJLIfA), IepeBakKHO Ha3eMHi, XpebeTHI TBapUHU, PO3MHOYKEHHS 1 PO3BUTOK
AKUX BimOyBaeThesA 3Me6inbIoro Ha cyxomoJi. Ile mos’sizamo 3 TuM, M0 SHIA
penTuiiii, Ha BigMiHY Bix ixkpu pmb i am@ibiii, oTouyoTh 3aXHCHIi siilesi Ta
3apo0dKo6i 06010HKU.

Tino pentuniii mae rosioBy, Tyay0 i xBicr. Ha Bigminy Big amdi6iii, BoHU
MalOTh YiTKO os3HaueHy mmuio (majs. 107). KiHmiBku poararmioBaHi Mo 6oKax
TyJ1y0a, YHACIiLLOK YOI'0 TiJI0O TOPKAETHCA 3€MJIi — «ILIAa3ye», 3BIAKM I IOXOIUTH
iHma HasBa WX TBapWH — nJaa3yuu. Ilameni pentmiiii 3akinuyroTbca Kirru-
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Tema 1. PIBHOMAHITHICTb TBAPUH

Maan. 107. 3oBHimHA OymoBa Amlipku: 1 — royosa; 2 — muda; 3 — Tyay6; 4 — xBicT;
5 — KiHIiBKK

KaMmu. ¥ 6araTbox BUIAiB (3Mill, JeAKUX AMIIPOK) KiHI[IBKM 3HUKAIOTH a00 qyKe
3MEHIIIeHi.

30BHiMIHIN mIap MOKPWBIB penTuaiii, Ha BigMiHy Bim am@ibiii, porosie.
ITkipa cyxa, maii’ke He MiCTHUTBL 3aJI03, YKPUTA POTOBUMMU JIYCKaAMHU, IITUTKAMU
abo miaacTmHKaMM. TakKi IOKpuUBU 3axHUINAOTL TBApUH Biml MexaHiuHHX
VIIKOM:KeHb i B3aiiBux BTpaT BoJjoru. IIlinpHWiT NIOKPUB B3aBajkae POCTY
PemnTmiIiii, TOMy BiH IEepioAMYHO 3MiHIOETLCA: CTApUil IMOKPUB CKUTAECTHCA i
TBapHWHA pPOCTe, IMOKM HOBUU He 3porosie. fIK Bum mam’ATaeTe, el IIPoIlec
Ha3WBAaIOTh JUHAHHIM.

Y Amipok crocTepiraioTh ABUILE CAMOKAAIYMEaA. SIKITO CXONUTH ANIIPKY
3a XBiCT, TO BHACJIJOK CUJIBLHOT'O CKOPOUEHHS M’ S3iB OAUH 3 XBOCTOBUX XPEOIliB
mepelaMyeThes i KiHemnb xBocTa Bigmanmae. Ile aBuIlle Mae 3axucHe 3HAUEHHA,
00 HaJae 3MOTy TBapMHiI BTEKTM BiJ XWiKaKa, IIOKEPTBYBABIIH XBOCTOM.
3rooM BTpaveHa YacTHMHA XBOCTa IMOCTYIIOBO BilHOBJIIOETHCS.

BinpmricTs penTuiaiii BigkJaamae Ans, SKi MailoTh 3alac IOMKHUBHUX pPevo-
BUH (3KOBTOK). fliille BKpuUTe KiibKOMa 000JIOHKAMM, IO 3aXHUINAIOTh 3aPOOK
Bil BuUcCUXaHHA, NTPOHMKHEHHS MIKIIJINBUX MIKPOOPTaHi3MiB, MeXaHiUHHX
VITKOIKeHb i 3a6e3meuyoTh itoro razoodmin. Taki ocob6imBoCTi OymOBU AHUIA
BU3HAYAIOTh IPAMUI PO3BUTOK PENTHJIi, OCKiJIbKM 3apOJOK Y HbOMY 3a0e3-
HeueHNH MOMUBHNMEI PEUYOBHMHAMM, BOJOI0, KMCHeM. ToMy MOJOII OCOOMHU
penTuiiii 34e06ibIIOT0 PO3BUBAIOTECSA HE Y BOTHOMY CEPEIOBUIIi, a HA CYyXO0I0-
ai (man. 108). ¥V mesaxux BuUAiB (AIipKa BEpeTiJIbHUIA, ;KMBOPOAHA SIipKa,
TaJlIoOKN) ANNA 3aTPUMYIOTECSA B CTAaTEBifl CUCTEMi cCaMKM A0 MOMEHTY BUXOLY
MaJAT (ANIEeKUBOPOMIHHS).

Y xuTTi penTuiaiii, AK i B :KuUTTI aMm@pibili, MoKHa BiI3HAUNTH TaKi ce30HHI
mepiogm: 3UMIiBIi, PO3SMHOMKEHHS Ta JITHBLOI
akTuBHOCTi. g 3uMiBJIi penTuiaii BUKOPUCTO-
BYyIOTh pisHi micmsa. Tak, OosgoTsaHI uyepemaxm
3UMYIOTh Ha [OHi BOZOWM, 3apUBIINCL y MY.JI.
3mii, By:Ki Ta ALlipKYM 3UMYIOTh YV HOpPax I'puay-
HiB, i IeHbKAMU AePeB TOIIO0. ¥ IPOJOBIK 3UMU
BOHU He KUBJATLCA, IPOIlecH OOMiHY PEUYOBUH Y
HUX 3HAUYHO BHOBiLIbHIOIOTHCA. IIloiiHO HaBecHi
IPOMeHi COHIIA MPOTPiIoTh 3eMJII0, Ha ii moBepx-
HIO BHUIIOB3alOTh 3i CBOIX 3MMOBUX IIPUTYJIKiB
ragioKy ¥ BY:Ki. Y Ieil yac BOHU JIIHWBO JIeXKaTh
i BUrpiBalOTHCSA B IMPOMEHSX BECHAHOTO COHILA
Hemofaik Bix Mmicup suMiBmi. H}3H1_1He npo6_§{- Maux. 108. Buxin Moozoro
IXKYIOThCA Yepelaxu, SIipKy Ta iHImi penTuii. KPOKOJMIA 3 AHTISA
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V¥ cremax i mycreasix HaA3BUUYANHO BHCO-
Ka TeMIlepaTypa BJIITKY CIIOHYKAa€ TBapUH
BIIaJaTV B HEAKTUBHUU CTaH, CXOBABIINCH
Iig 3eMJIIo.

BinpmiicTes mnpeACTaBHUKIB peNTHIIIT
HaJIeXKUTh 1O JycKaTux, uYepemax i
KPOKOIMJIiB.

e Jlyckari momupeHi Maiiske CKpi3b Ha
CYXOHOJIi, MesdAKi — y MOpSaX UM IMPiCHUX
BomoiiMax. Ilo HHMX HaJeXXaThb IIIipKH,
3mii Ta xamesmeounu. O6’eIHy€e ITUX TBAPUH
HafABHICTh POTOBUX JIYCOK i IMUTKIB Ha
OBEPXHIi Tija.

B VYkpaiui nomupeni awipru npyodxa
(manm. 109, 1), semeHa Ta KHBOPOIHA.
Haii6inpina 3 HUX AIlipKa 3ejeHa, TOBXKU-
Ha Tina AKoi carae 25 cm. Besnory amiip- Maa. 109. IIpeJicTaBHUKA JIyCKATHX:
Ky eepeminvhuyro (man. 109, 2) uacro 12_ FALIIPKA TIPyAKa;

. . . e e s . — BepeTILIIbHUILA
IJIyTaroTh 3i 3miero. Bixg 3miit il Bigpisusae
HasIBHiCTh OapabaHHOI MepeTHHKHN, IKA BKPUBAE CIAYXOBUI IIPOXid, Ta pyxXomi
MOBiKH, II[0 3aXUINAIOTh OKO. BOoHA TaKoK BigKumae xBicT y pasi HebesmeKu.

Besnori ayckari pentuiii — 3mii — MKUBIATHCS PIBHUMU XpeOETHUMU TBAPU-
HaMu, pigine — GesxpebeTHUMU. PyxXoMo cmojJydeHi KicTKu JiiBoi Ta mpaBoi
YaCTHUH IeJIell Jal0Th 3MOT'Y 3MisfM 3aKOBTYBATH BeJHKY 3700uY 1ijikom. Bapa-
0aHHI mMepeTWHKHU y 3Mill BificyTHi, a Mpo30pi Ta HEPYXOMIi MOBiKHK IIPUPOCTU OO0
MOBEpPXHi oKa. B oTpyTHUX 3Mili nepengHi 3you
BEePXHBOI Iesenu OinbmToro posmipy. Bouu
MalOTh 30BHIiIIHI Oopo3Hm abo BHYTpimIHi
KaHaJu, o AKUX crikae orpyra. Cepen oTpyT-
HUX 3Mill HanbOiJgbpIIa — KOpPoJiBchKa Kobpa (1o
5,6 M 3aBIOBIKKH), siKa *KuBe B Jicax IliBmeH-
HO-Cximmol Asii.

B Vkpaimi 3 oTpyTHHX BHAIB MEIIKaIOTh
zadwxu 3éuuaiina (manx. 110, 1), cremosa Ta
ramioka Hikoascskoro. Tamgroxka 3Buuaiina
molupeHa B JIiCOBifi Ta JicocTeroBiii 3oHax,
cTeloBa — y CTellax i Ha miBAHI Jicocrerry.
Y sicocTemoBiii 30HiI TpaAILIAEThHCA TagioKa
Hikoascbkoro.

BinpmricTs 3miit HeoTpyTHA: BOHU BOMBAIOTH
3M00MY 3a JOIOMOT0I0 3y0iB Ta OOBHBAIOUNCH
HaBKoJo Hei (ymaBu, miToHu). B VYkpaimi
moIupeHi HeoTpyTHI 3Mii: 6ysci BomaHUMiT Ta

Mau. 110. Bmii: 1 — ramoxa 3eunaunui (man. 110, 2), migaska, nmomo3u
3BHUuaiiga; 2 — By:K 3BMuaiiHuii CapMAaTChKWU, BisepyHUACTHUI, YOTUPUCMYTUH,

JIeOIIapaOBUii, €CKYJamliB Ta KOBTOUEPEBUIi.
JKurra By:KiB moB’s3aHe 3 BOAOMMaMM’, a MOJIO3M Ta MiAAHKa KUBYTH Ha
CYXOMOJIi.

Xameneonu (man. 111) — 1me rpymna TpOmiyHUX JYCKATHUX, MPUCTOCOBAHUX
o icHyBaHHA Ha JIePEeBHINA poCJIMHHOCTiI. BOHM MarOTh I[yIKi maabIli ¥ TOBrUi
XBicT, AKMMU OXOILIIOIOTH TinKu. Jlo6pe BimoMa 3JaTHICTH ITMX TBAPUH 3MiHIO-
BaTU CBOE 3a0apBJeHHA 3aJIe;KHO Biff TJa HaBKOJUIIHLOTO cepenoBuina. lle
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Tema 1. PIBHOMAHITHICTb TBAPUH

BimOyBaeThCA 3aBAAKU II€PEPOIMOITIIY IIir-
MeHTiB IKipu. 3mobuu (IepeBakKHO KoMax)
3aXOILTIOIOTh JOBTUM KJEHKUM SA3UKOM,
AKUN PidKO BUKUAAIOTH 3 POTA M MOTIiM yTHA-
ryIoTh Hasaj pasoM 3i s3moomuuio. Ilixkaso,
0 [OOBXKHMHA SI3MKA MOJKe IIePeBUIIyBaTU
IOBXKHMHY Tijla caMoOi TBapUHMU.

e Yepemaxu MaioTh HACTiJIBKU CBOEDPij-
HUH BUTJAML, IO iX HEMOXKJINBO IIE€PeIIyTa-
T i3 JKOMHOIO iHITIOI0 TPYIIOI PEITHJIiH.
Ixme Tino cxoBaHe B KicTKOBOMY HaHIUPi,
10 CJIyrye HamiAHMM 3aXMCTOM Bia BoporiB. Bin cKilamaeThca 3 BEPXHBOI Ta
HUKHBOI YaCTUH, YKPUTHAX POrOBUMY IIUTKaMU. I3 yacTMHAMM IMaHIIMPa 3pOC-
TAIOTBLCA IIEBHI KicTKU ckesieTa. 3yOM B uepemax BiacyTHi. IxH0 QyHKIIiiO
BUKOHYIOTH POTOBi UOXJIM, II0 MAIOTh I'OCTPi Kpai Ta BKPUBAIOTH II[EJIEIN.

Yepenaxm MeMIKAIOTh HA CYXOAO0JIi, y mpicHmX Bogoiimax i mopax. Ilepe-
BajKkHa OiJbBIIiCTL BMUAIB — POCJMHOIAHI, ajle € 1 XMiKaxKu, AKI KHUBIATHCSA
puboi, amdpidbiamu abo 6e3xpebeTHUMU TBa-
puHaMu. Yci uepernaxm PO3MHOMKYIOTHCS Ha
CYXOHOJIi Ta BiIKJamaioTh Big [gecATH OO
IeKiJIbKOX COTeHb A€lb. ¥ MOPCBKUX BUIIB
yepenax KIiHIIIBKM IIepeTBOPUJIMCS Ha Jiac-
THU, AKi 30BHi HaragymoTh IJIaBIi pud. 3aBad-
KU JlacTaM BOHHU JIETKO ILJIaBalOTh y BoAi. B
Vikpaiui y croaumx abo caabOIPOTOUHUX
BOZOMMAax MeIIKae uepenaxa 0O0oaomana Maax. 112. Yepenaxa 6070TAHA
(max. 112).

3esieHa Ta CJIOHOBa uUepemaxu KOJUCH Oysu 00’ekToM mpomucay. Hwuni 1mi
BUaM 3aHeceHO A0 MiskHapoaHOI YepBOHOI KHUTHU. ¥ NeAKUX KpaiHax uepernax
PO3BOAATH Ha pepMax. .

e Kpokomujam mIprcTOCOBAHI 4O HAIIIBBOJHOI'O CIIOCO0Y *KHUTTA. IXHE TijIo
BKpHUTE POTOBMMU HIUTKaMu. [[oBruii XBicT cayrye njs IJjaBaHHSA, TAKOMK 3a
MOro JOMOMOTOI0 TBAapPUHU IJIyIIaTh 3700ndY. KpoKoguim — XMKaKku, AKi KUB-
JSThCA PiSHOMAaHITHUMHY TBapUHaMM: Bix 6e3xpebeTHUX (MOJIOCKY, PAKOTIOi0H1
TOIIO) 10 ITaxiB i ccaBiiB. CBOIO 3M00MY BOHU 3aTATYIOTH Hif] BOLY, 3MEHIITYIOUN
ii omip. 3a AOIIOMOrOI0 CBOIX rOCTPUX 3y0iB KPOKOAUJIM BiApPHBAIOTH IIIMATKU
Big 3m00MYi Ta 3aKOBTYIOTH ix. SIKIO KPOKOAMJ 3a MEeBHUX IIPUUYUH BTPAUAE
3y0, TO Ha ¥oro Mmicii i3 yacom BupocTae HOBHIi.

Kpoxkogunu mMaoTh miIaBajbHI HePEeTHUHKHU MijK HaJbIlAMHU 3agHix Hir. Oui
Ta Hi3Api, IO BHCTYIAIOTL HAJ HOBEPXHEI0 T'OJIOBH, HAIOTh iM MOMKJIMUBICTH
ImxXaTu aTMocepHUM IMOBITPAM i cmocTepiraTu JoBKOJIa, IepedyBaioumn y BOIi
(npuzadaiime 6ydosy zonosu xaob). Ilix yac mipHaHHA Hi3APi Ta CIYXOBi oTBOPHU
3aKPUBAIOTHCSA KJaanaHaMmu. Ha cyXoAijl KpOKOAUJIN BUXOMATD AJIA BiIITOUMHKY
Ta po3MHOKeHHs. CaMKHU BigKJIaZaoTh AWIA y THi3OO B IIICKY, SKe MOXKe
micTuTu oprariuHi pemTku. I1i pelITKu po3KaagaoThCA i BUIIIAIOTH JOAaTKOBE
TeILIO0, IIOTPiOHEe JIsi PO3BUTKY 3apOAKiB. ¥ 6araTbox BHAIB CAMKU BUSBJIAIOTH
TypOOTYy IIPO HAIaAKiB, OXOPOHAIOUN KJIAAKY SAE€Ib.

ITomupeni Kpokomuiam B TPOMiUYHMX i cyOTpomiunmx perioHax. Haii6inb-
UM cepel KPOKOAWIIB € Hiabcvbkud (3aBmoB:KKHM 10 6,5 M) (mas. 113, 1),
AKUI sKUBe Y BogoMax Tponiunoi Adpuru. I'pebenscTuii Kpokoaua (3aBIOBIK-
Ku mo 6 m) momupennii y IliBmerno-Cximmiit Asii, 6eperoBiii cmysi ABcTparii,

Maun. 111. Xameneo:n
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Maun. 113. Kpoxogunu: 1 — HiIbCBbKMI; 2 — rasian

Ha octpoBax Oxeanii, HoBoi I'Bimei. I'agian (man. 113, 2) ;KuBe Ha miBmHIi
Tupii ra B Bipmi. Bizomi Tako:k KuTaiicbKuil Ta MiccicinicbKuii ajiraTropu, ame-
PUKAHCBHKiI KaliMaHu.

Maiixxe Bci Buam KpPOKOAMJIIB 3aHeceHO A0 MikHapogHOI YepBOHOI KHUTH.

Axa poas penrTuaiit y mpuponi ta skurTi goguau? Pentmiii € mosKmBoIiO
pisHuX TBapuWH (30KpeMa, MeBHUX BUIIB ITaxiB i ccaBiiB). [lesaki Buau 3mii,
yepemnax, KPOKOAWJIIB, a TaAKOMX IXHIi ANIA CIIOKKUBAE B I)Ky JoanHa. 3Mil 3HUI-
OIYIOTh BEJUKY KiJIBKiCTh IPU3yHIB — MIKiTHUKIB CiJIBCHKOTO IOCHOJAapCTBa, a
ANTIPKU — KOMaX-IIKiTHUKIB.

Imomi smrogm crarTh KEpPTBAMM OTPYTHHX 3MiMl YHACJHIZOK HeoOepeXHOro
HOBOMKEHHS 3 HUMM a00 KOJM BUIIaAKOBO HACTYHAIOTh Ha 3Milo. BomHouac
OTPYTY 3Mi#l IMMPOKO BUKOPUCTOBYIOTH Y MEAUIIVMHI AJA BUTOTOBJEHHSA Pi3HO-
MaHIiTHUX JiKiB.

JltoguHa cIOKUBA€E B 13Ky M’SCO KPOKOAMJIIB, a IXHIO IIKipy BUKOPUCTOBY-
IOTH JIJIs1 BUPOOHUIITBA B3YTTsI, CYMOK TOIO. ¥ AesIKUX KpaiHaxX CTBOPEHO CIie-
miagabHi epMu I Po3BeleHHs ITUX TBapuH. HuHi Kpokommau mnepeGyBaioTh
Ha MeKi SHMKHeHHA i B 6ararbox KpaiHax iX OXOpPOHSAIOTh.

Ilo YepBoHOI KHUTM YKpaiHM 3aHECEHO TaKi BUAM PENTUJIIN: TeKOH KPUM-
CLKUM, JKOBTOIIYy3, MiIsgHKa 3BUUAliHA, IIOJO3U KOBTOUEPEBUM, Bi3epYHKOBUM,
capMaTChbKUM, ecKyJalliB, JieomapmoBuii, ragoku HiKoJIbCLKOro Ta cTeIoBa,
ANIipKa 3ejieHa.

bionoziyHuli C/IOBHUYOK: caMOKAJILTBO.

MNEPEBIPTE 3106YTI 3HAHHA

1. fAxKi Giosoriuni 0COOJMMBOCTI AW 3MOTY PENTUJIIAM ITO30yTHUCA 3aJI€KHOCTI Bif
BoxHOTro cepemoBumia? 2. Yomy pentuiiii e nHasuBawoTh miaasyHamu? 3. fAKi ocobuu-
BOCTi PO3MHOKEHHS I PO3BUTKY pentuiaiii? 4. ki cesomHi ABuINa crmocrepiraioTh y
KUTTi pentuaiii? 5. AKi o3HaKu cmiabHi, a AKi — BigMiHHI Aaa Amnripok i smiii? 6. ki
oTpyTHI Buam penTtuiaiii Bu 3Haere? 7. ki osHakm mpuramanHi uepemaxam? ki
cepemoBuIlia icHyBaHHA uxX TBapuH? 8. fKi mpucToCcyBaHHS € B KPOKOAWJIIB IO HAIIiB-
BoxHOro cmoco0y kutta? 9. IToscuirs, AKy poJib BimirpamoTrs perntuiaii B mpupoxmi Ta
JKUTTI JIOTUHH.

0620B0pimb y 2pynax

fxi e mpmcrocyBaHHA DPI3HMX PENTUIIN 0 HA3eMHOrOo I BOJHOTO CEPEIOBUIIA
icuyBanusa?

[ng donumnausux i KMimausux

Yomy pemnTuiii, I[0 IIOBEPHYJHCH OO KHUTTA y BOAi (HAIpPUKJAL, KPOKOIUJIMU,
MOPCBKi uepemaxu), PO3MHOMKYIOTHCA Ha CYXOAOJi Ta JIUXAlTh armochepHUM
noBiTpsam?
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Tema 1. PIBHOMAHITHICTb TBAPUH

TBOpYe 3aBOAHHSA

Hocaigits, Aki Buam pentuiiit Bamioi micieBocTi moTpebyioTh oxoponu. fAKi oxo-
poHHi 3axomu, Ha Ballly AYMKY, CJIim 3mificHuTH?

Llikaso 3Hamu

o [piOHi AWipKN — reKOHN — aKTUBHI B NMPUCMEPKaX YM BHOYI, TOMy MatOTb BENUKI OYi.
BoHu xuBnsateca 6e3xpebeTHMMU TBapvHamu W 3aBOsdku OCOBMNMBMM YiMKMM pPOroBUM
nlycouykam Ha nanbUsx 34aTHi Ta3nTu No CKensx, CTiHax Ta CTensx noMellkaHb, CTOBbypax
JepeB TOoLLO.

e HanbinbLui po3mipu cepep ALLipoK MatoTb BapaHu (Cipuii i BENETEHCHKNUIA), MOLUNPEHI B
Tponikax i nyctensax. BeneteHcbknii (KOMOLOCHKMIA) BapaH csrae noHag 3 M 3aBOoBXKU. BiH
XvBe Ha iHOOHesiicbkoMy ocTpoBi Komoao (3Bigkvm 1 noxoauTb Moro Hasea). Bapanu —
XWXKaKW, SKi XKUBNATbCA APIGHMMU XpebeTHMMM TBapMHaMM, a KOMOOOCBbKUIA BapaH Nome
HaBiTb Ha ANKWUX CBUHEN Ta ONEHIB.

§19. NTAXU: PUCU MPUCTOCOBAHOCTI AO NMOAbOTY

lMpuzadatime, 3aBAAKM SKUM 0COBNUBOCTAM Oy0BU Ta NPOLECIB XUTTERIANBHOCTI pen-
TURii NpUCTOCYBanucsa A0 MeLUKaHHSA Ha CyxoQori.

Axi ocodnmmBocTi 30BHINMHELOI Oymosu nraxie? Iltaxm mMawTh yKOpOUeHE
o6TriuHe Tijo, BKpuTe Hip’aHmM moxkpusBom. IlepenHi KiHIiBKM mTaxiB mepe-
TBOPHUJINCS HA KPHUJa, a 3aHi CAYTryIOTh IJA HepecyBaHHS IO 3eMJi, TiJaKax
pociuH abo maaBaHHs y Bomi. IlTaxu mMaroTh 6araTo CIiJIbHUX pHUC OyZOBU 3
PeNnTUIiaMHU, afKe MOXOAATH Bij chmiibHMX mpeakiB. OJHAK TeIJIOKPOBHICTD,
3IaTHICTDH [0 IOJBOTY Ta JOCUTH BUCOKWHA PiBeHb PO3BUTKY HEPBOBOI CHUCTEMU
BU3HAYUJIU CBOEPIAHICTE Iiel rpynu xpeGeTHUX TBApPHH.

Tino nTaxiB mae Taki cami Bigminwm, K i Tijo pemTuiiii, aje XBOCTOBUM Bij-
nin ykopouenuii (maJsi. 114). 3aBAAKYW BUAOBMKEHIN THYUYKIN IITUI ITAXW MOMKYTH
moBepTaTu royioBy Ha 180° i Ginbire (coBu HaBiTh Ha 270°). Oui mTaxiB 3axu-
meHi TphoMa IOBiKaMu (BEPXHBOIO, HUMK-
HBOIO Ta MHUTOTJIMBOIO EPETUHKOIO); € His-
Ipi Ta cayxoBi oTBopu (3aKpuTi 6apabaHHOIO
nepeTuHKOI0). 3600 cKJIamaeThca 3 Bepx- @
HBOI YaCTUHU — HA003b00Ka Ta HUIKHBOI —
nifddsvobra. B ocHOBi n3p00a IeAKUX BULIB 6
nraxis (HampuKJag, rojy0iB) posTalioBama
M’sKa IIKipHa 3TOpTKa — 80cko8uus (MaJl.
114, 18).

ITepenni kinmiBKM — Kpusra — IPUCTOCO-
BaHi g0 mosboTy. Ha Hux 30eperiucs Julie
TPU HaJbIli, YyKpuTi mripoto. IlTaxu — gBo-
HOori TBapuHH. Horum 3ae6iibIlioro MamThb
yoTupu najabli. Tpu 3 HUX CIIPsAMOBaHi BIe-
pen, a onuH — Hasan. lle mae 3amory mraxam
OXOILTIOBATU TiJIKM Ta CTBOPIOE OIOPY Mix
yac rmepecyBaHHS IO 3eMJi. ¥ mTaxiB, 37aT-
HUX J0 IIBUAKOro Oiry (Hampukiaan, crpay- Maa. 114. 3osmimmua OGymosa
ciB), KigbKicTh manbpIliB Ha HoOrax Moske  HTaxa: 1 - rosoa (a — HaAIBBOGOK,
3MeHITyBATHCA A0 TPHOX i HaBiTe mpox 0 _ HIMABEOOOK, 6 — BOCKOBMIA);

2 — mmsa; 3 — Tyayb; 4 — KpHio;
(ak-or y adpuKaHCBKOTO cTpayca). Y BOJO- 5 — sajHi KiHIIBKK; 6 — XBiCT

1
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IJIaBHUX IITaXiB (Kauku, rycu, jebemi) maib-
IIi Ha HOTaxX CIIOJIYUYEHi ILIaBAJbHUMMU IIepe-
TuHEKamMu (Maj. 115).

Axi ocobmuBOCTI MOKpPUBIB Tima mraxis?
Iltaxmu, ak i penrwmirii, MaloThL Cyxy HIKipy,
Maike mosbaBieny 3ajio3. IloxigauMm mkipwm
nraxiB € pisHomaniTHe mip’a. Hax ocHoBOIO
XBOCTa B 6araTboX BHU/iB BiIKPUBAIOTHCA IIPO-
TOKU KYnpukoeoi 3anosu. li xupomoniouu-
MU BUAIJIEHHAMHA ITaXY 3MAaIlyIOTh Hip’ aHU
MOKPUB, III0 POOUTH HOT0 €JIaCTUYHUM i BOIO-
HenpoHUKHUM. ToMy IIf 3aji03a Kpallle pos-

Maan. 115. Tunu Hir nTaxis: BUHEHA Y BOAOILIABHUX IITaXiB.
1 — ropo6msa; 2 — appUKAHCHLKOTO OxpeMi nepa crkuazamTbecs 31 cmpuicHs,
crpayca; 3 — neGexs; 4 — opza BiJ AKOT0 B 00MABA OOKU BiIXOOATH YMCJIEHHI
TOHEeHbKi Bupoctu — Oopidxu (maa. 116).

CykymnHicTs 60pimoK Mae HasBy onaxano. JacTuHa CTPUIKHSA, 3ariaubjieHa y
HIKipy, — e xKozodouka, abo OYuUH.

Buginamors KOHTYpPHI Ta myxoBi mepa. KoHTypHI mepa BKpuUBaIOTh TiJIO IITa-
Xa 330BHi, IXHe omaxaJjyio yTBopeHo 6opigzkamu 1-ro Ta 2-ro mopAakiB. Bopigxu
1-ro mopsaAKy BigxomaThs 6eslocepeqHbO BiJ CTPUIKHS, a BiKe Big HUX — Oopin-
KU 2-T0 mOpPAAKY. Bopiaku 2-ro MopAaKy MaioTh ApiOHiI raveuku, AKi 3uimiio-
IOTh iX MiK co0oio. 3aBAAKH IIHOMY OIIaXaj0 KOHTYPHUX IIEp CTAHOBJIATH
co0010 THYUYKI IPYXHi IJIaCTUHKY, JerkKi i Maiiske HEeIPOHMUKHI JJIs IOBiTPS.

3ajle:kHO Big (PyHKIIiHI Ta posTaIlyBaHHA KOHTYPHiI Ilepa IOAiJIAIOTH Ha
MMOKPUBHi, MaXoBi Ta cTepHOBi. [I0kKpusHi nepa 3abe3neuyOTh 3aXUCT Tija Big
MeXaHIuYHNX MOIIKOoIyKeHb. Maxosi nepa
30iJBITYIOTh TOBEPXHIO Kpuiia. Ha XBocTi mTa-
xXiB € BesnuKi cmeprosi nepa. Ilig KoHTypHUMUT
mepaMm posTarmoBaHmit nyx. Bim yTBOpPIOE
cyninbHUM nmokpus. Midk myxoMm i Tijiom nraxa
MiCTUTBCSA IIPOIMIAPOK MOBIiTpsA, AKUI mZ00pe
YTPUMYE TEILIO.

HasaBHicTh mip’ssHOrO IOKPHUBY € HeOOXif-
HOI0 YMOBOIO TOJKOTYy mnraxiB. Ileit moxpus
pobuth Tijmo mraxiB obOrivunmM. MaxoBi mepa
301JBIIYIOTh ILJIOINY KPHWJA, CTBOPIOIOTH TATY
Ta MiAAOMHY CUJIY, & CTEPHOBiI — 3a0€31eUy0Th
peryJaoBaHHA HAIPAMKY IIOJbOTY. Pas um aBa
pasu Ha piK mip’sSHWH DOKPUB OTAXiB YACTKO-
BO UM IIOBHICTIO 3MiHIOETBCA — BiZOyBaeThCs
nporec JuHIHHA. Ha Miciii ctapux 3HOIIEHUX
mep, 10 BUOAJAI0Th, BUPOCTAIOTH HOBI.

CBoepigHicTh OyZOBU ITaXiB BU3HAUAETHCS
iXHBOIO 3JaTHICTIO OO MOJBLOTY, HacaMIepen
3aBJAKN 3MEHIIeHHIO Macu Tija. Tak, y mra-
XiB moJieriieHuii ckejger. ¥ OiJbIIOCTI BUIiB
Maun. 116. Bynosa mepa mraxa: MNITaxiB IpyJHMHA Mae€ ILUIaCKUH BHUpPiCT, IO
1 — crpmwxens; 2 — Oopiikm BucTymae ymepen, — Kiib. [0 HBOTO mMpUKpIimn-
APYroro mopaAky; 3 — OGODIAKK  jojoThes rpygHI M’s8W, AKI 3a0e3meuyioTh

nepglgrggloo;;%ﬁ[[};}; 4&16_0 oog{ii(}?no; PYXHW KPHJ IiJ Yac IOJbOTYy. BigpmricTs Kic-
’
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Tema 1. PIBHOMAHITHICTb TBAPUH

TOK CTOIIM 3POCTAIOTHCA MiK cO00I0 Ta YTBOPIOIOTH JOBIY KiCTKY — yi6éKy, AKa
Hajgae HO31 MimHOCTI I cTifiKoCTi.

ITigmkipui M’ A3u pyxaioTh okpemi mepa. SKIo TemMmepaTypa mOBiTpS 3HU-
JKYETHCA, BOHU CKOPOUYIOTHCS, i Iepa nraxa HacToBOypuyrooThea. Ilpu mpomy
IPOIIaPOK MOBITPA MiXK mip’saAM Ta HMIKiporo 30iabIIyeThes, 110 3a0e3mneuye 30e-
PEe'KeHHs TeIljla Tija.

OTm:xe, CKeJleT i MycKyJjaTypa NOTaxiB, pasoM 3 OIIEPEHHSM, CTBOPIOIOTH
ITOCKOHAJIUI amapar, AKuii 3abe3meuye IOJIiT.

Bios102iYHUIl CNOBHUYOK: Kpuia, KyIIPUKOBA 3aJI03a, IMip’d, Kijak, IiBKa.

MEPEBIPTE 3106YTI 3HAHHS

1. Ha axki Bigginu nmoxinsatoTs Tiso nraxis? 2. fIka 6yxoBa n3p00a nraxis? 3. fIka Oy-
moBa mip’a mraxiB? 4. Aki ¢yuKHii moxkpuBHHX, MaxoBuUX i crepHoBuX Imep? 5. ki
0co6yimBOCTi OymOBM MTaxiB cBiguaTh PO IXHIO MPHUCTOCOBAHICTH M0 moaboTy? 6. ki
M’a3U 3a0€e3IeUyIoTh HOJiT nTaxiB?

g oonumauBux i KMimnusux

1. Axux mepeBar HaOyBalmOTh OPraHisMu, II[0 MAIOThL TEIJIOi30JI0BAJBHUN Iip aHUHA
noxkpus? 2. YueHi IpUIIYCKAIOTh, IO Mip’sd OTaxiB BUHUKJO 3 JYCOK JAaBHiX PEITHJIiI.
YuM e MOKHA IIOACHUTHA?

§20. NTAXU: PO3MHOXXEHHS TA PO3BUTOK. CE3OHHI
SABMUILA B XKUTTI MNTAXIB

lMpuzadatime, siki 0COBNUBOCTI PO3MHOXEHHS PENnTUMii.

IlTraxam npuramanHe BHYTpilTHe 3amrigHenHd. Ilicia sammigHeHHA Alile-
KJIiTMHA BKPUBAETHCA 3aXUCHUMU SAUIEBUMU O000JOHKAMU — TaK (OPMYETHCA
An1e.

fxa oymosa siing nrtaxie? PosrasHemMo OyIOBY IITAIINHOTO AW, BUKOHAB-
TN HeBeJWUYKe JocCJimKeHHd (Maja. 117).

1. Bi3bMiTb y pyKy Kypsue snue. BusHaute noro coopmy Ta konip. 3Hangite rocTpum i
TYNWI KiHLi anus.

2. Po3buinte obepexHO cupe Kypsye anue 1 BMICT BUNMNTE B OA4HY 4Yaliky lMeTpi, a
WKapanyny noknagite B iHwy. Jocnigite pigkun 6inok, wo po3Tikcsa no 4awuyi Metpi. 3a
AOMOMOroI0 Nynu 3HanaiTb 6inNkoBi KAHATUKK, SKi TPUMAIOTb KOBTOK.

3. JocnigiTe XXOBTOK, PO3AMBITLCSA HA MOrO MOBEPXHi 3apOAKOBUIA SUCK.

4. BisbMiTb Wkapanyny, cnpobynTte niHUEeTOM BiATAMHYTU NiglikapanynoBy 060OHKY.
Bing Tynoro KiHUA a1MU4 BigLyKanTe NoBiTPSHY kKamepy.

5. O66epiTb Wkapanyny Ha KpyTO 3BapeHOMy siui. Po3pixTe ckanbnenem nMoro
B3[0BX, AOCMIAiTb po3TallyBaHHSA XOBTKOBOI Ta 6inkoBOi 060M0OHOK.

Maan. 117. BynoBa siina nraxiB: 1 — KOBTOK;
2 — 3apomKoBHUI AuUCK; 3 — GiIKOBa 000JIOHKA;
4 — 6inKOBi KaHATHUKM; 5 — MOBiTpAHA KaMepa;
6 — migmkapaaymnosi 000JIOHKM; 7 — IIKapaJayna

Omxe, Bu 3’AcCyBaJiu, M0 AUIEKJIITHHA ONTaxiB BKPUTA TOHEHBKOIO O00OJIOH-
KOI0, Ma€ BEeJIWKUI 3amac HOKUBHUX DPEUYOBUH (#06mMOK) i Bogu, MOTpiOHUX
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I PO3BUTKY 3apoaka. CamM 3apofoK y BUIJIALL AWCKa PO3TAIIOBAHUM Ha
IMOBEPXHi KOBTKa. fAHIeKJIiTHHA OoTOUeHa KiJIbKoMa ANIEBUMHU O00OJIOHKaAMU,
III0 BUKOHYIOTEH 3aXMCHI QPyHKIii. Besmocepenubo ii oTouye 6iKoBa 000JOHKA.
Kpim 3axucuol pyukIrii, 6i1koBa 000JI0HKA IMOCTauae BOAY AJA 3apoaKa. ¥ Hii
€ 0c00uBi 6iIKOBi yTBOPY — KAHATUKH, II0 MiATPUMYOTh ANIEKJIITHHY B II€B-
HOMY CTaJIOMYy IIOJIOJKEHHI — 3apOJKOBUM AUWCKOM noropu. TaKuM UMHOM, XOY
AK Siille IepeBepTaTH, 3apOJKOBUU MWCK 3aBKAuU Oymae OJmiKdYe OO IsKepesia
Temia, AKe BUAIAIOTD ITaXU, 1[0 HACUIKYIOTh ANIA.

BinkoBa 00070HKa OTOYeHAa [OBOMA HiAINIKAPAJYIOBUMU OOOJOHKAMHU Y
BUTJISAI TOHEHBbKUX ILIiBOUYOK. I[i 000JIOHKM 3axXHUINAIOTh 3apOIOK BiJ XBOPO-
0oTBOpHUX MiKpoopraHismiB. Ha Tymomy mosroci migmikapaJymoBi o00JIOHKMT
PO3XOIATHCSI Ta YTBOPIOIOTHL IOBITPSAHY KaMepy i3 3amacoM IIOBiTpaA s
3apoaKa.

IIkapanymna saxuinae dAile Big MexaHiUYHMX IOIIKOA:KeHbL. Ilopu B Hil
3a0e3MeuyoTh IPOIeCH ra3000MiHy 3apoaKa, II[0 PO3BUBAETLCSA. S0BHI IIIKapa-
JIYTIY PO3TAIIIOBaHa Ile OJHa TOHEeHbKAa 000JIOHKA, SKa MEePerIKoAKae MPOHUK-
HEeHHIO XBOPOOOTBOPHUX MiKpOOpraHiamiB. ¥ mTaxiB, IO BiAKJIaZaOTh AUILA Y
BiZKpuTUX rHismax abo Ha I'PYHTi, 3a0apBieHHA S€Ilb YaCTO 30ira€TbCs 3 TJIOM
HaBKOJIMIITHLOTO CePeIOBUIIA, IO POOUTH IX MAJOIOMITHUMU.

Ax posmuoxkyroThesa nraxu? Ilepion posMHOMKEHHS IITaxXiB IIpPUNAAAE Ha
TOHA Yac, KOJIM HACTAIOTh CIIPUATJIMUBI IIOTOMHI YMOBHU i € mOCTaTHA KiJbKicTh
i:ki. Ilepen BimxIamaHHAM s€llb OLJMBIIICTh IITAaXiB BJIAIIITOBYE T'Hizzga.

Jluiie gmeski Buaum mnTaxiB He BJAINTOBYIOTH rHiszx. Kailipu, Hanpuxian,
YTBOPIOIOTH BeJIMUYE3Hi CKYIIUeHHsI — TaK 3BaHi mrainuHi 6asapu, e CaMKU Bij-
KJIaJaloTh ONHE siille Ha BUCTYNU CKeJb. 303yJdA IMiAKUAA€E II0 OJHOMY SIHIIIO B
rHi3ga nTaxiB iHMMX BuAiB. Buaynusinucs i3 ANWIA, ITAIEeHS 303YJIi BUKUIA€E
3 rHigga iHmmi aina (man. 118). Takum unHOM, «TPUIOMHI OaTHKW» BUT'OJIOBY-
IOTH JIUIIE TTAIlleHs 303Y.JIi.

g HOPMAaJbHOTO PO3BUTKY 3apoaKa
AlnA moTpidbuo obdirpiBatu. B omHuX BUIIB
nraxiB (roaybu, OATIM Ta 0araTo iHIITKUX)
AUIA HACUIYKYE TIOYEProBO KOYKEeH 3
0aTbKiB, y iHIIIUX — TiJIBKU OAWH 3 HUX.

Y nraxis, AK i B penTuiiii, po3BUTOK
OpAMUB. 3a CTyIIeHeM PO3BUTKY IITAIIEHAT,
110 BUJYIUJINUCSA 3 AE€Ib, IITaXiB MOTIIAIOTD

Mau. 118. Titamens 303yi Ha BHUBOJKOBL Ta Ha.I‘HiS,Z[Hi. IlTamenara

BUKHUA€E 3 THi3NA Aiie 6u600K06UX nmaxie BUJIYTLIIOIOTHCSA

«IPUAOMHUX» GATHKIB TOBHICTI0O BKPHUTI IIyXOoM i 3 BigKpuTHMHU

ounmma (man. 119, 1). HeBgoBsi micas

BUJIYILJIEHHSA BOHW MOJKYTH 3aJUIIATH THI3AO0 ¢ CaMOCTiAHO KHBUTHUCS B

cympoBoai 6aThKiB. [0 BUBOAKOBUX NTaxiB HaJjlesKaTh IepeBa’KHO BUIU, IO

THi3OyIOThCA Ha 3eMJi abo 0ina Bonu (nebeni, xKypasJi, rycu, Kauku, MapTUHHA,
Kypu).

IIramensita nazHi3ddnHux nmaxie (ropoOili, JacTiBKu, roJaydu Ta iH.) Hapo-
IKYIOThCs 0Oe3mopagHUMM, 1I030aBJIEHMMHU ITyXy abo cJjabKo OmyIIeHUMH,
ciainumMu ta rayxumu (maga. 119, 2). Bouwm He 3maTHi TpuMmMaTucA Ha HOTax,
TeMIepaTrypa iXHBOro Tijma HemocrifiHa. Taki nrameHaTa TpUBAJIUN Yac 3aIu-
mIal0ThCcA B I'Hi3Ai i moTpebOyIoTh MOCTiiiHOI yBaru 0aThKiB, AKi IX rogyioTh Ta
00irpiBaroTh.

Axri cezomHi sBUINA crocTepiraroTh y KUTTI nraxie? Y pivHOMYy WKL
OTaxiB MOKHA BUIIJINUTH TaKi Iepioawu: miATrOTOBKA IO PO3MHOYKEHHS, BHBE-
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Tema 1. PIBHOMAHITHICTb TBAPUH

Mauan. 119. 1. BuBogkoBi nramieHsaTa jJebensa-munysa. 2. Harmisgai nramienara ropooisa

OeHHs NTAIleHAT, JUHAHHSI, IIiATOTOBKA OO0 3uMiBIi Ta suMmiBaa. Ilig uac
OiATOTOBKY MO 3WMIiBJi IITaX¥W iHTEHCUBHO JKUBJISATHCS, HAKOIMUUYYIOUN 3aIlacu
JKUDPY, IOTpiOHOTO Iysa Mirpaiiii i sumiBii. 3uUMyOTh OTaXW MIO-Pi3HOMY.
Topo6iii, coporu, cipi Kypinku, TeTepyKu, Iiiyxapi 3aJuIlnaioTbCsa HA OTJHOMY
¥ Tomy camomy Mmiciii. Taki Buam nraxiB HaszuBaioTh ociiumu (Man. 120).

Mauan. 120. Ocini nraxu: 1 — ropobernsb Maun. 121. Tlepenitui nraxu: 1 — jacriBKa
XaTHilt; 2 — copoka; 3 — riayxap cinbcbKa; 2 — coJioBeii; 3 — JKypaBeJsb
(Oonosuimbv nepeik) cipuit (donosuimv nepenik)

Ilepenimni nmaxu (nacriBku, cojyioB’i, rycu, »XypaBJii TOILI0) 3AiHCHIOOTH
1IopiuHi TpUBaJi IepesboTH — Mizpayil: BOHU BiAJIiTaloTh 3 Micllb IT'Hi3[yBaHHA
Ha 3UMIiBJII0O, a HaBeCHi IoBepTaioThCs (MaJ. -~
121). Micusamu TrHi3gyBaHHA BBasKalOTh Ti ﬁ
TepuTopii, MAe MTaxm PpPO3MHOKYIOThCS, a
MicugMu 3uMiBJIi — Ti, Ze 3aBepIIyeThbCA IXHS
ocimHa wmirpamia. Iltaxwm, 110 THi3gAATHCA B
YkpaiHi, 3uMyIoTh 37€0iIBIITOr0 HA TEePUTOPii
Kpaiu Cepexsemuomop’sa, Bamssxkoro Cxoxmy
yn Adpuru. Ilepmiumu 3a3Buuail BigriTaioThb
nraxm, IM0 TPWJIETiIM HaBeCHI misHimme 3a
iHmIMX, i HaBOakKu — OCTaHHIMU Ti, AKi mpu-
JIETiIN TmepPIIMU.

H . o . 3 {i‘ﬂ\

ouwo06i nmaxu (CONKM, AATIN, CUHUIL Ta dand]

in.) (man. 122) MOXKyTh IepeMillyBaTHUCh ¥ Mauan. 122. Kouosi nraxu:
NOoIIyKax Iki, He Biagaadmoumch Ha 3HAUHI 1 — coiika; 2 — naremn;
Bifcrani Bim micus ruisgisiai. 3a ymMoB Temiol 3 — CHHMIIA BeJHKA
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3UMHU JedAKi BUAU TepeJiTHUX NTaxiB MOXKYTb He BijJjiTaTm Ha mIiBAEeHb 1
3aJIMINIATHCSA 3UMYBaTU B YKpaiHi (HampukJaam, IIIaku, IPo3au, KPUiKHi).

Ilepion smmiBIi — KpUTHUUYHUI IEpiof] ¥ JKUTTI NTaxXiB. SHUKAIOTh KOMaXW,
ocumnaeThCcsA HACiHHA Ta MJIOAU, KOPOTIIAE CBITJIOBUM AeHb, MOXKe BUIIANATHU
pACHUI cHir, 3aMep3HyTH BofoiimMa Toiro. Tomy 6araTo JIiCOBHX MEIIKAHIIIB
(moB3UKU, OATIN, COMKM Ta iH.) Ha 3UMYy IIepeduparoThbCs IO MiCT, Oe Jeriie
3000yTH I'Ky. B MoskeTe JOIIOMOI'TH IITaXaM MEePeXUTH 3MMOBUI Iepiox, mif-
romoBytoun ix. IlepesxmwBaTu CUJIbHI MOPO3W MTAaXXW MOYKYTH JIUIIE 32 AOCTAT-
HBbOI KiJIBKOCTi KOpMY.

bionoziyHUil CN0BHUYOK: BUBOAKOBI Ta HATrHi3OHI mTaxu, oOcCijgi, KO4oBi, meperiTHi
IITaxm, MIrpaili.

NEPEBIPTE 3106YTI 3HAHHA

1. fAxa 6ymosa ainsa? 2. AKi nTaxu HaJeKaTh 10 BUBOAKOBUX, a AK1 — 10 HArHisguuX?
Hagenite npurmaau. 3. AK mTaxu rorymoTbCs A0 3UMiBJIL Ta sumyioTh? 4. AKi nraxm
HaJIeKaThb 0 OCiJINX, KouoBUX i mepenaituux? HaBexmiTe mpuxamgm.

0620B0pimb y 2pynax
ki, HA Bamly AYMKY, IPUYMHU Mirpaiiii mraxis?
g oonumausux i KMimausux

Y BUMBOIKOBUX ITaxiB TypOOTy IIpo HalmaiakiB Oepe Ha cebe 34e6iabIIOro OAUH 3
0aTbKiB, a B Haruizguux — obuaBa. IlomipkyiiTe yomy.

§21. PIBHOMAHITTS MTAXIB, iXHSl POAb Y MPUPOAI
TA XXUTTI AKOAUHU

lMpuzadatime, W0 TaKe Kinb Ta sKi Koro dyHKUii. Aki NTaxyu HanexaTb 4O OCINUX, KOYOBUX
i nepeniTHnx?

3a KiJbKicTIO BUAiB ITaXM HOCTYNAIOTHCA JHUIIe KicTKoBUM pubaMm (ix HaJi-
uyyoTh 0u3bk0o 10 Tmc. BumiB). PismomaniTHI II cepemoBuilia icHyBaHHS ITa-
XiB: BOHM MeIIIKAIOTh y Jiicax, MapkKax, cajaxX, Ha JyKaX, y cTemax, 0ijia
BOJOIM.

Axi nraxu He 3maTHi 10 moasory? Ile HacaMmIiepen 6e3KiIbOBI ITaXu — cTpa-
ycu, HaHAy, Kagyapu ¥ kiBi. IIi mraxm mepecyBaioThbcsa 10 3eMJi Girom a6o
Kpokyiourn. Kpuia Ta rpyaui M sa3u B HUX po3BHHeHi ciaabko. Kina Hemae.
3agui KiHmiBKM 3a3Buuaii AoBri i moTy:kHi. IlTamieHnara BUBOAKOBOTO THUIY.
MemkaroTh Taki ITaxu Ha BiIKPUTUX IIPOCTO-
Pax 3 PO3PigKeHO0I0 POCIUHHICTIO.

Hait6inpminii cepen HesiTapumx IITaxiB
cmpayc agppurancekut (man. 123, 1): 3as-
Buinku go 270 cm, maca — 1o 100 kr. Mae Ha
HOTax ABa HaJIbIli, IO COPHUSIE IIIBUAKOMY Oiry
(mo 70 kM Ha roauuy). Ilomupenuii y crero-
nycTelbHUX perionax Adpuru. M’sco adpu-
KaHCBKOTO CTpayca BUKOPUCTOBYIOTH y iKY.
IIpomucen nmmx nraxiB 3HAYHO 3HUSUB IXHIO
YUCeJbHICTh, TENep CTPayCiB BUPOIIYIOTH HA
cueriaalbHUX epMax.

Haiimenmii cepen 06esKinmboBuUX IITaxiB —

Maun. 123. 1. Crpayc kiei (man. 123, 2) — momupeHi Ha OCTPOBAX
adpuxanceKmit. 2. Kisi Hosoi Bemampii: ixXHe TiJo 3aBBUHIIKK [0
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Tema 1. PIBHOMAHITHICTb TBAPUH

55 cm, maca — mo 3,5 xr. Ha Horax mux mraxis
YOTHUPH MaJbIli, a Kpujaa maixke Bigcytri. Kisi
MAaioTh JOBIMUM i TOHKHUI A3500, 3a JOIIOMOTOIO
AKOro 3400yBalOTh i:Ky: 0e3xpebeTHUX TBApPUH,
III0 MEMIKAIOTh Y I'PYHTI.

He 3gaTHi 10 D0oJbOTY TaKoK IIIHTBiHM, X0Ua
B HUX € Kiab. IlTaxu, mmo MaroTh Kijlb, HAJIEXKATh
no kimporpynux. Ilepemni KiHIiBKM TiHTBiHIB
BUI03MiHEH1 Ha eJaCTUYHI JacTUu, AKi CIyryiOTh
IJiA TJIaBaHHsA. Ilpw mboMy PyXM KPHJI ITiHTBI-
HiB y BOJi HAragyoTh PyXU KPUJ iHIIINX ITaxiB
nixg yac moapoTy. Haiibinbimii cepeq miHrBiHiB —
imnepamopcoruii (man. 124, 1) — carae no
120 cM 3aBBUNIIKU, HAMEHIINNA — NiH268iH Ma-
autd — g0 40 cm (man. 124, 2).

ITomupenHs MiHrBiHiB MOB’A3aHe 3 XOJOTHM-
MU OKeaHiuHMMHU TeuisMu. BoHU TpamisioTbesd
B IliBmenHiii miBKyJi, mepeBaskHO Ois Geperis
AHTapKTUAM Ta HA IPUJIETJINX OCTPOBaxX, a
TAKOJK Ha MiBAeHHUX O0eperax Ascrpaurii, Adpu-
ku Ta IliBmernnoi Amepuxu. Jluiie oguH BUJI
MeIllKae B TpoIlikax 0isia ekBaTropa Ha [asama-

TOCBKHMX OCTPOBaX — 2a/lAnazoCeKull niHzeiH Maun. 124. TTiErBigm:

(man. 124, 3). 1 — iMmmepaToOpChKUI MiHTBiH.
Horu niurepiHiB maroTh IO YOTHPU IaJbIIi, 2 — miHurBiH Mawnii;

AKiI CIIONYyYaloThCA IIJIABAJBbHOIO II€PETHUHKOIO. 3 — rajanaroceKuii miHrBiH

IxHi mepa mIiJibHO BKPWBAIOTH TijIO, HE JAaH0UYM
BoJi mpoHuKaTu A0 miipu. Ilix yac rHisgyBaHHA NiHIBiHM YTBOPIOIOTH BEJIUKI
KoJtoHii. IIiHrBiHM BimKJIamaroTh BiJ OOHOTO IO TPHOX SEID.

Y BumiB, AKi HaCUIKYIOTL AUIA Ha CHIr'y, Ha UepeBi € CKJagKa IIKipu. ¥
Hifl OTaxy BUHOIIYIOTH ANIle, IO JIEXKUTh Ha Jamax. JKUBJAATLCA IIiHTBiHM
PaKomogiOHMMU, TOJIOBOHOTHMI MOJIIOCKAMHU Ta APiOHOI0 prboIo0.

Axi mraxu 3maTHi 70 MOABOTY?

o JlexexomomiOHi MalOThL MOBry THYUYKY IINKMIO, OOBTi Horw ii a3b06. Ha
HOr'ax II0 YOTHPU IIaJbIll, 3 AKUX TPU HepenHi 3’eIHAHI HEeBEJMKOI II€PEeTHH-
Koto. [loBri majablli IIUPOKO PO3CTaBJEHi, IO Mae MOMKJIUBICTD ITMM IITaXaM
mepecyBaTHCs II0 IPy3bKOMY I'PYHTY. Maii:ke Bci
BUIUM JIEJIEKOMOAiOHMX — wMirpytoui nraxu. B
YKpaigi momwupeni 6igmii Ta YOPHUIH JIEJEKH.
Jenexy 6inozo, abo woprnozysa (man. 125, 1), y /
HapoAi BBa)KalOTh CHMBOJIOM MWUpPY, IIacTsd,
IOCTATKy Ta MaTepUHCTBA. BiH BJaMITOBY€E I'Hi3-

Io Oina ocennb gopueu. Jenexa wopruil (mai.
125, 2) cBoi ruisma O0yaye B Jicax, YHHUKamO4Yu
cycimcrBa 3 aropmHO0. Ileit Bua 3aHeceHO 10
YepBoHOi KHUTU YKpaiHU. SHUMNIYIOUM KOMaX-
MIKiZHUKIB, JIeJJeKH IIPUHOCATL HMEeBHY KOPUCTh

ClIBCBKOMY T'OCHOZapCTBY. 1 A
e KypaBaenoaioHi MaioTh JOBTI IITNIO, 13500
Ta HOTU, 3a AOIOMOI'OI0 AKUX MOMKYTH IIBUIKO Maan. 125. Jlenexomoniomi:

Giratu. [{ns GiabmorocTi BuAiB XapakTepHa Bugo- 1 — Jeneka Glmmid; 2 — sesexa
B)KeHa Tpaxes, AKA YTBOPIOE IeTJi. 3aBIAKHU H0pHAA
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IIOMY NTaxXW 3JaTHi BUAABATHU T'OJIOCHI
Tpy6HiI 3ByKu. CBOi Tr'Hi3za BOHU BJIa-
IMITOBYIOTH Ha 3eMJyi. B Ykpaiui nommu-
peHi cipuili Ta cremoBuii sKypasii. Ili
BUAU B3aHeceHO M0 YUepBOHOI KHUTHU
Yrpaiau. Cipuil scypaéens ImoIIupe-
Huit Ha Iloaicci, y monumHaxXx piduok
JIiBoGepesxuoi Ykpainm (manx. 126, 1).
CaMe IOro T'yuyHi KPUKM MU UyEMO B
HeOl HaBeCH1 I BOCEHU, KOJIM I[i IITaXu

: 301MICHIOIOTE mirparii. Cmenosuti
Mauan. 126. #ypasnenoni6umi: 1 — cipuit ~ #YPA6€Ab TPAIACTLCA y IMIBIEHHO-
sKypaBesb; 2 — CTeIOBUII sKypaBesb cximHili vacTmHi KpaiHm Ta Ha HiBHOUYI

Kpumy (main. 126, 2).

e TI'ycemonioHi — BomomiaBHi nTaxu. BoHu MaioTh BUIOBIKEHY IIIHMIO Ta BKO-
poueni Horu. Ha Horax yoTwmpu maJblli, 3 AKUX TPHU IIEePeIHi CIOJIYyYaIOTHCSA
IJIaBaJIbHOIO IIEPeTUHKOI. XapaKTepHa O3HaKa I'ycemomioHmx — OymoBa J35H0-
0a. Ycepenuui Ha BepXHiii yacTuHi 135004 € POTOBi MJIACTUHKU, SIKi CIYTYIOTH
nasa BigdinbrpoByBaHHS :Ki. ['ycemomiOHi MaloTh mMIiibHE KOPCTKE OIEPeHH i
T'YCTHUH IIyXOBUM Impomiapok. +KupomomiOHi BuIiIeHHS KYIPHUKOBOI 347031
poOIATH iXHE OTePEeHHA BOJOHETPOHUKHUM.

B Vkpaimi memkators Jebexmi, rycu, Kauku Tta iHmi. Hai#ibinemwumit 3a
poamipamu ne6ide-krukyn (Man. 127, 1): maca fioro tina mosxe caratu 13 Kr,
posmax Kpua — go 2,5 m. Ileit kpacuBuii i BeanuHuii nrax aysxe o0epeKHU i
TPUMAEThCA AAJIEKO Binm Gepera.

Kauku BUpPiBHAIOTHCA pPi3HUM 3a0apBIEHHSIM OIEpPeHHS CaMOK i caMIIiB
(cammi MmaroTh fckpaBilie 3abapBieHHs). B Vipaini nmomupenuil kpuscenbd
(man. 127, 2). Ile mepesiTHU# NTax, AKUHA IIi3HO 3aJIUINAE HAII BOJONMH,
MaliKe mepea TUM, AK BOHM BKPUBAIOTHCSA KPUTOI0. ¥ TEILIi 3MMHU KPUKHI He
BimmiTaroTh.

Barato BumiB rycemomioHuXx € 00’€KTamMu
TMOJIOBAaHHA Yepe3 cMauHe II IIOKUBHE M’sCO.
JlroqmHa TaKOMK BUKOPHWCTOBYE IIip’d i myx mux
nraxiB. KpuxkHa i cipy rycky omomariraeno. o
YepBoHOi KHUTU YKpaiHU 3aHECEHO UEPBOHOBO-
Jy Kasapky, Jiebeasa Majoro, orapa, rorojis, rary
3BUYANHY Ta iHII BuauU.

e CoxonomofiOHi KMUBIATHCA IIePEBAYKHO
TBapPUHHOIO i’Keio. IX 00’eIHYIOTh CIIiJIbHI O3HA-
KM: KOPOTKHUII i raukomogiObHo 3arHyTuii a3no0,
OpuU3HAUeHUN [OJd MIMaTyBaHHA I1:Ki, MimHi
B3arHyTi KirTi a1a xamaHHA Ta YyTPHUMAaHHA 370-
Ouui; 3maTHICTh MIBUAKO JIiTaTu, TPUBAJIUUA UaC
MIMPATH B MIOBiTpPi; rocrpuii 3ip, 10 mae 3Mory
GauuTu apiduy 3mo6mu 3 BucoTu. CoKoomoaioHi
HOJIIOIOTE 37e0iJbIIIOr0 Ha JKUBUX TBAapUH, aje
mesaxi Buau (HampukJjaajg, rpud UYOPHUI) KUB-
JATbCA TPYIaMU TBapUH.

B Vxpainmi nomupeni wynixa woprnuil (Main.

128, 1) Ta pyaunii. [{ux gTaxiB MOKHa pOo3IizHa- Maux. 127. Tycenoni6mi:

T 3a BHJIYACTUM pPO3PidoM xBocTa. THUIOBUM 1 — nebifAb-KINKYH;

IIpeJICTAaBHUKOM OpJIiB € Geprym (maiu. 128, 2) — 2 — camenp KPHKHA
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Tema 1. PIBHOMAHITHICTb TBAPUH

Maun. 128. Coxkomonoxmibui: 1 — mrynaika yopuuii; 2 — 6epKyT; 3 — carcax

BEeJIMKUU IITaX 3 BiJHOCHO JOBIMMU Ta BY3bKUMM Kpujamu. B Yrpaini meit
Haas3BUUYaNHO pigkicuuii mrax 36epirca B Kapmarax, 3akapmarTi Ta 3axigHin
yactuHi IToxiccsa. ITosoe 6epkyT Ha 3700MY cepedHIX UM BEJUKUX PO3MipiB:
3aliIiB, JIUCHUIL, BeINKUX IITaxiB Tomo. Cancan — nyse KpacuBUH IPEIACTABHUK
cokouriB (majsi. 128, 3) — mosroe mepeBasKHO B TOJIBOTI.

e CoBomomiOHi MalTL BeJIUKi 0Ui 3 POBIMIMPEHNMHA 3iHUIAMU. ¥YAeHbL COBU
XOBalOThCS Y CXOBAaHKAaX, IOJNIOIOTH IEePEeBAKHO BHOUYI. Y HUX TaYKOMOAiOHO
3arHYTUHN 1300, MimHi Ta sarHyTi Kirti ma maabnax Hir. jJKuBasaTbcs coBu
3afIs MK, MUIIOMOLIOHMMM IPU3yHAMM, IITaXaMH, KOMaxXaMM TOIIO, iHOmi —
pudoio un paxkomomioHuMu. 3400MY COBM 3aXOILJIIOIOTH i BOMBAIOTh 3a JOIIOMO-
roro Kirris. [IpiOHYy 3m00MuY COBM 3aKOBTYIOThH I[IJIKOM, a BEJHKY — IIIMa-
Tyiorh. B YKpaiHi trpannserbca nyzaw (man. 129, 1), coeu cipa (maxn. 129, 2)
Ta Byxara.

BaraTo BuaiB coxkosomonioHNX, K i COBONOAiOHI, V BeJUKii KinbKoCTi 3HU-
IIYIOTh He0Ee3IMeUHUX IIMKiAHHKIB CciJIbCbKOro Ta
JIICOBOTO TOCIIOJAPCTB: MUIIOMOAIOHNX T'PUIYHIB,
KoMmax ToIro. Buau, AKi KHUBAATHLCA TPyIIaMU TBa-
puH, BigirparoTs y npupoxi poab cauitapis. eawi
BUJIU COKOJIOTIOAIOHUX JIIOAMHA BUKOPUCTOBYE IJIA
BiIIAKYBaHHA IITaXiB Bijg camiB i BUHOTpagHUKIB, a
Tako:K JetoBuil. Jlo YepBoHoi KHurm YKpainum
3aHEeCeHO TaKi BHAM COKOJIONMOAIOHMX: IIIyJiKa
pyAuii, JIyHb TOJILOBUI Ta CTEIOBUI; OPJMW: Kap-
JIUK, CTEIIOBUM, MOTUJIBHUK, 3Mi€in, OepKyT, OpJIaH-
bimoxsicT, rpud UYOpHUIi, COKiJ-carcaH, 6opuBiTEeD
CTEIIOBUH TOIIO; COBOMOMiOHMX: IIyrau, CUY BOJOXa-
TUH, CUYUK-TOPOOEeIb, COBU JOBrOXBOCTa Ta 0OpPO-
mara, CUIIyxa.

e J[araomomiOHi mpucTOoCyBaJUCA IO JKUTTS HA
nepeBax. Ha ixHiX HoOrax — 4oTHpPHM HaJbIli, ABa 3
AKUX CIIPAMOBAaHI BUepen, a ABa — Ha3aJ, AOIOMa-
raloouu IITaxaM yTPUMYBaTHCsS Ha CTOBOypax JepeB
mig gyac sasauasa. Kpim Toro, gaTiu ciupamoThbCsa Ha
JKOPCTKi cTpukHI crepHoBux mep. Kirti Ha manas-
IAX HITr rocTpi, raykomoai6HO 3arHyTi.

IATam BJIAIITOBYIOTH THi3Za B AyIJjax, AKi
CaMOCTifHO BUJOBOYIOTH Vy CTOBOypax [epes.
MuBnATECA IepeBa)XHO KOMaxaMH, ajle MOXYTb Maax. 129. 1. Coonomi6mHi:
CIIOJKMBATH, OCOOJIMBO B3UMKY, HACIHHSA Ta IIJIOAU 1 — oyrau; 2 — coBa cipa
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Maan. 130. 1. Cxema

O0yZI0BU I'OJIOBU AATJIA
(a — asuxk). 2. YopHuii

AZQ | IATes (3KoBHA)

pocauu. IIi mraxu MaOThL OPAMHUI OOJOTOHNOLIOHMII A3b00, 3a MTOIOMOTOIO
SKOTO0 BOHY 3HAXOAATH XOAM KOMax y KOpi Ta JepeBUWHi, a MOTiM IIPOCOBYIOTH
TYAW MOBTUIl Ta 3arOCTPEeHUH AWK, M0 AKOTO IIPHUKJIEIIOThCA Komaxu (MaJ.
130, 1). CrmoskmuBamouu KoMax, OATJIN 3HUIIYIOTH IMTKiTHUKIB AepeB. B YKpaini
MIOIIVIPEH] BeJIMKUU CTPOKATUHA AATEJN, CUBUU, YopHUl (:koBHA) (Mmaiu. 130, 2),
cepenHill, Mmanuii AATIAN Ta iH.

e Kypomomioni mo6pe 6iraioTh i XomsTh, ajle HeoxXoue IiAHIMAlOTHLCA B
noBiTpA. BaraTto BMAIiB KypomomiOHMX — HPOMMCJIOBI BUAM, OCKIJIBKM MalOTh
cmauHe M’sco. B Ykpaini memkaiooTh nepeninka, Kypinka cipa, Terepykwu,
pabuuxu ta zayxapi (maa. 131).

Maun. 131. Kypomoni6ui: 1 — pabuuk; 2 — mepemizika; 3 — riuyxap

e TopoOuenmomiOui — HaliumcieHHiIa 3a KiJbKicTi0o BUIIiB Ipylla OTaxis.
Binbimicts BumiB ropoOiemomiOHMX KUBUTHCA KOMaxXaMH, € BHUIUW, IO
CIOKMBAIOTh POCIUHHY 13Ky, OKpeMi BUAU — XUIKaKu (COPOKOIIyTH) abo Bceimmi
(mampukJam, cipa BopoHa). 'Hisga OyayroTh Ha gepeBax, OyaiBiaax (cijbcbKa Ta
MicbKa JacTiBKM), 3eMJi (PKaWBOPOHKM) UM B HOpaX, pPO3TaIllOBAaHMX Ha
7 e, | ypuBucTUX Oeperax piuok (JacrtiBka Oeperosa).

je 3 ' IlixaBe BucsAYe TrHi3T0 CHMHUIII-peMesa, AKe BOHA

; CHOPYAKY€E 3 POCIMHHOCTI I myxy (man. 132).

5 Cepen ropo0I1ennofi0HNX BUAIIAIOTD I'PYILY CIIi-
BOYMX IITaxiB, #AKi MaioTh [100pe PpPO3BUHEHI
rosiocoBi 3B’sA3Kku. Tak, conoeei (man. 133, 1)
IIOPiYHO BifJiTae BOCEHM 3MMYBATH OO CXimHOi
Adpuku, a mpuiitae 1o HamuX KpaiB HaIpPUKiH-
IIi KBiTHA UM Ha IIOYATKY TPaBHs, IHi3Ja BJIAIITO-
BY€ Ha 3eMJIi B I'yCTUX yarapHmkax uyu raax. Ci-
i 24 BaTHU COJIOB’I MOYMHAIOTH Uepesd KiJbKa OHIB Imicisa
. W OPUILOTY, a IPUNUHAIOTH CIIB ITiC/IS BHJIYILIIO-
BaHHS TTAIIEHAT 3 S€Ilb. BIUSBKUMU POAUUYAMU

Maan. 132. THi3gO pemesa
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Tema 1. PIBHOMAHITHICTb TBAPUH

Maun. 133. Topobuemnonioui: 1 — comoBeit; 2 — apisa uopHuii; 3 — macTiBka 6eperosa;
4 — cuHUIE uybara; b — ropobers xaTHili; 6 — Kpyk; 7 — cipa BopoHa

conoB’iB € npo3nu. B Ykpaini memraroTs dpo3du cuiBoumii Ta wopHuil (Mas.
133, 2).

IlepesiTHi nmTaxm JacTiBKM MAalOTh KOPOTKUM i IIMPOKMH A3L00, JOBri Ta
BY3bKi Kpuja, BUJIYACTHUI XBiCT Ta KOPOTKi HOru. BOHM BJIOBJIIOIOTHL CBOIO 3/0-
Ouuy — pisHOMaHITHMX KoMax — y moBiTpi. B Vkpaiumi momwupeni nacmisxu
ciibchKa, MichbKa Ta 6epezosa (man. 133, 3).

Cunuti — apibui nTaxu, 10 KUBJIATHCA IepeBaKHO KoMaxaMmu. B YKpaiumi
TPAILIAIOTECA CUHUYL: BeJUKa, JOBTOXBOCTa, rouayba, wybama (man. 133, 4)
romo. OfHEVMM 3 HaWmomMWpeHimMVX BHUAIB ITaxiB € zopobeydb xammuill (Mai.
133, 5). JHuBmaATbCA TOPOOII AK POCIMHHOIO, TaK i TBApUHHOI iXKel, a
OTaIleHAT BUTOAOBYIOTh KOMaxXaMH, UMM IIPHUHOCATL JIOAWHI 0e3CyMHiBHY
Kopuctsb. Kpyx — HaWbinpImmmili OpemscTaBHUK TropoOmenoxibHux B YKpaimi
(mag. 133, 6), maca Tima skoro csarae 1,6 xr. Bin mae JopHe, 3 MeTagiuHuUM
Bimbouckom onepeHHdA. sHuBUTHCA IIepeBaskHO Tpynamu TBapuH. Cipa éopona
(man. 133, 7) TpamiseTbcsa yacTiiie, Hisk Kpyk. OcTaHHIiMU poKaMu BOHA Je/a-
JIi OiybIlle TAMKi€ MO ocesb JIIOOUHI.

bionozivyHuil C/I0BHUYOK: 6e3KiIBOBI Ta Kimborpyai mraxm.

MEPEBIPTE 3106YTI 3HAHHSA

1. IlTo xapaKTepHO AJIA IPeACTaBHUKIB HeJiTaroumx nraxiB? 2. ki mpucrocyBanusa
MaTh HiHrBiHM aadA miaaBaHHa? 3. fAKi Buau JeseKomomibHMX Ta »KypaBIeHomiOHUIX
TPAMJIAIOTECA B YKpaiHi? 4. fxi mpucrTocyBamHSA OO BOJOIIJIABHOIO CIIOCO0Y JKUTTS
MapTh rycemnomioui? 5. Axi Bumm coxosomomibHMX momupeHi B Ykpaimi? 6. Axwuit
cmoci6 xuTTa npurtaManuuil coBomoxi6buum? 7. Illo xapakTepHO IJjid MpEACTaBHUKIB
Kyponomiouux? 8. UuM xapaKTepu3yIOThCS IPEACTABHUKYN ropooIenomioamnx?

0620B0pimb y 2pynax

IlpuragatitTe JgeaeKomomiOHMX, *KYpPaBJIEIMOAiOHMX Ta TI'yCeImONiOHUX, AKUX 3aHECEeHO
1o YepBoHoi KHuru YKpainu. YoMy CKOpOUyeThCS YMCEJNbHICTD Iux nraxiB? ki 3axo-
1 IXHBOI OXOPOHU BU MOTJIX 6 3aIIpPOIOHYyBaTU?

[ng oonumauBux i KMimnusux
Iast yoro moTpibeH Kiap HesgiTaloumm mraxam miHrsBinam?
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LlikaBo 3Hamu

e Ha TepuTOpilo HalOi KpaiHM 3aBe3eHO Taki Buau, sk ¢gpaszaH (man. 134) i keknuk. Y
SICKpaBOMY 3abapBrieHHi camuiB asaHa 4epryloTbCs Pi3HOMaHITHI KONMbOpW: 30510TUNA,
TEMHO-3EMNEHNIN, OPaHXKEBUN, PiankoBUIN TOLLO. :

e Y rnyxapiB gocuTb UikaBa LWniobHa nosegiH-
ka. CameLb, BMKOHYO4M WNOGHY nicHIO, BTpayae |
cnyx. Came us BRacTMBICTb CaMuiB i Aana Hassy
Buay. B YkpaiHi rmyxapi nowmpeHi B nicoBii 30Hi Ta
Ha TepuTopil Kapnar.

o CepnokpunbLi, SIKi 30BHI HaragylTb NacTiBOK,
yepes OB Kpuna He 34aTHi XoguTu no 3emii n,
nepebyBatoun Ha piBHIA MNOBEPXHi, 3METITM He
MOXYTb.

e OgHe M Te came THI3g0o Nenekn MOXyTb
BUKOPUCTOBYBATU BaraTo pokis nocnink. Y Hapopi € Maan. 134. ®azann
MnoBip’si, WO fenekn NpMHocATL i3 co00 BecHy. Lie
MOB’A3aHO 3 TUM, LU0 Lii NTaxy NpuniTalTb paHO HaBECHI — y 6epe3Hi abo Ha NoYaTKy KBITHS.
3 nosiBOIO nenek censHu noYMHann BUCIBaTK Api KynNbTypu Ta BUCAMKYBATN FOPOOUNHY.

o 3ip y 6baratbox cokononogibHux y 6—8 pasiB rocTpiimn, Hix y nogmHun. Lle gae mox-
NMBICTb COKOMy-cancaHy nomivyaty CBo 3400u4 — OpibHMX NTaxiB — Maxe 3a KinomeTp.

e OpnaH Ginoronoeuii ctaB HauioHanbHMM cumBorniom CLUA. LlikaBo, wo nig 4ac
rpomMagsaHCcbKol BiiHM Mixx iBHIYHMMM Ta TiBAEHHMMK WITaTamm Ginoronosui opnat, Koro
3sanu Crtapun Enb (tTak HasmBanu npesvgeHta CLUA Aspaama JliHkonbHa), NPONLLOB 3
BilicbkamMu TMiBHIYHMX WTATIB yCto BilHY. BiH nonobnsiB BiiCbKOBI OpKecTpu, HAaCBUCTYBaB,
KOnun BMKOHYBanu BincbkoBi MapLui. Libomy ntaxy B CLUA noctaBneHo nam’ siTHUK.

o JlacTiBOK BBaXalTb YyJOBMMU CUHOMTMKAMWU. Y COHAYHY NOroAay BOHM MigiiMaloTbCs
BUCOKO B HebO, OCKinbKku ApiOGHI KOMaxy NigXonmoTbCa BUCXIOHMMW NOTOKaMW Tennoro
MOBITPS | 3aHOCATLCA Yy BepxHi wapw nosiTpsA. Konu x nepepg rpo3oro 4n gowem nosiTps
HacMYyeTbCS BOASHOK Mapolo, TO KOMaxu, SKi HAMOKaloTb, NiTaloTb 6nvkde 0o 3emni. 3a
KoMaxamu cnyckarTbcs Onvkye o 3emri M NacTiBKW, SKi NPOOOBXYOTb MOSOBAHHSA i B
OOLLoBY noroay.

o [1ATNM po3goBOYIOTL KOPY AEPEB, SKi 3apakeHi LWKIANMBUMKU BUOAMU KOMax. Tomy
cnigun AisnbHOCTI UMX NTaxiB € CUrHanom Toro, Wo AepeBo ypaKeHe LWKigHUKaMu.

e B 0oxopoHi nTaxiB BaxnuBa pofb HanexuTb He Nnuile AepXaBHWM yCTaHOBaM, ane n
rpoMajCbKMM OpraHisadisim.

A

AOBEAEMO HA NMPAKTULI 6%’

lNpakmuyHa poboma 2

Tema: BUABJIEHHA MPUKITAOIB MPUCTOCYBAHb
JO CMNOCOBY XUTTA Y NPEACTABHUKIB PIBHNX EKOJNTOTYHUX
rPYN NTAXIB

Mera: HaBUNTHCS PO3IIi3HABATH IITaXiB Pi3HMX €KOJIOTiUHMX T'PYI Ta PO3-
pisHATH 1XHI OCHOBHI O3HAKH.

O6namHaHHSA, MaTepiadu Ta 00’€KTH JOCTiIKeHHA: OMyaaja mTaxiB, ¢oTo-
rpacii, MmaJIOHKH, BifeoMaTepiaiu.

Xid pobomu

1. PosrinaspTe MagOHKM, (OTO, OIyJaJja MNTaxiB, 3alpPOIIOHOBAHI BUMTE-
JeM ab0 BUMTEILKOIO.

2. 3BepHIiTH yBary Ha opMy A3b00a; JOBKUHY ITni; GopMy Tyaybda; TOBKHU-
HY KPHWJI; JOBKUHY KiHI[IBOK; KIJIbKiCTh IAJBIIiB, 1IXHE PO3MIIIIeHHA.
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Tema 1. PIBHOMAHITHICTb TBAPUH

3. CxapakTepusyiiTe NTaxiB, PO3MOAIMIMUBIIY iX Ha €KOJIOTIiUHI rpynu: ITaxu
BOIOMM, ITaxH JiciB, ITaX! CTEIIiB.

4. 3pobiTh BUCHOBKM IIPO 0COOJIMBOCTI OyIOBU Tijla ITaXiB PidHUX €KOJIOTiU-
HUX T'PYI AK 0O3HAKU IPUCTOCYBAHHSA IO YMOB iCHYBaHHA.

§22. CCABLLI: 3ATAAbHA XAPAKTEPUCTUKA

lMpuzadatime, siKi 03HaKN 30BHILLUHBLOI Ta BHYTPILWHBLOI By40BU NpUTaMaHHi penTunism.
LLlo Take TENNMOKPOBHICTL? Y AKNX TBApUH BOHa 3'ABMNach?

BusnavasbHOI0O 03HAKOIO CCABI[iB € BUTOJJOBYBAaHHS CBOIX MAJAT MOJIOKOM,
AKe BUPOOJIATL 0c00anBi MoJiouHi 3amo3u. CcaBiaM NMPUTAMAHHUNA BUCOKUM
piBeHBb PO3BUTKY HEPBOBOI CHUCTEMU, 30KpeMa I'OJOBHOTO MO3KY. Ile 3ymMoBII0€
CKJAaAHy IMOBeAIHKY ¥ mae iM 3Mory mo0pe IIPHCTOCOBYBATHCH OO MiHJIMBUX
YMOB CepeqoBHUIIA.

CcaBii, K i mTraxu, — TEeJIOKPOBHiI TBapmHu. TomMy TemIileparypa iXHBOTO
Tijla IEeBHOI0O MipoOi0 He B3aJIeKUTh Biff 3MiH TeMIlepaTypu HABKOJUIITHLOTO
cepemoBuina. 11i TRapuHU 3acenan OCHOBHI cepeloBUINA iCHYBaHHA: HA3EMHO-
HoBiTpsAHe, BogHe Ta I'pyHT. CcaBIi IOINMPEHi IO BCiX KOHTHMHEHTAX HAIIOI
IJIaHeTH.

Tinmo ccaBIiB CKJAZAETHCS 3 IOJIOBH, TyJay0a Ta XBOCTa, IS 3a3BUYAil
nobpe BupaskeHa (maj. 135). Ak i mimasyHu, ccaBili MalOTh IBi Tapu KiHI[IBOK:
mepenHi Ta sagHi. AJie, Ha BigMiHy Bim penTmiiii, KiHIIiBKE ccaBIIiB po3Tariio-
BaHI He 1o Ookax Tyayba, a mig HUM, 3aBOAKN YOMY TiJIO mMigifiMaeThCcsa HaJ
TIOBEPXHEIO 3eM.JIi.

Ha rosioBi ccaBiiB MoKHa IIOMiTHTH BYITHI
PaKOBUMHU Ta BO0BHIIIHIA CIOYXOBUI IIPOXiZ.
Bymai pakoBuHEM pyxXJamBi B gomomaramTb
Kpaire BJoBJIoBaTH 3BYyKu. Oui ccaBiiB, Ha
BigMiHy Bin iHINIMX HaseMHUX xpebeTHUX TBa-
PUH, 3aXUIIEeHi JUIle IBOMA IIOBiKaMu: BEPX-
HBOI0O Ta HUKHBOI. POT OTOUYyIOTH pyxomi
ryou.

IITkipa ccaBIiiB moCUTHL eJacTHWUYHA ¥ Mae
cKJamHy OyamoBy. ¥ Hili 3asBuuail godpe pos-
BUHEHi pisHi Tumm B3a/103: IIOTOBi, caJbHi,
Mosouni, maxyui. IloroBi Bsamosm 6Gepyrs  Max. 135. 3osuimna Gynosa
y4acTh y peryidIii TeMIepaTypu Tija Ta y 3ccaBua: 1 —romosa; 2 — mus;

. . N — Tyay0; 4 — xXBicT; 5 — mapui
BUBE/JIeHHI IPOAYKTIB o0ominy peuoBuH. Tem- KiHIIBKA
mepaTypa Tija SHUKYETHCA 3aBASAKN BUIIAPO-
BYBaHHIO IOTY 3 MOT0 MOBEPXHi, IO Aa€ 3MOI'y YHHUKATU meperpiBanusa. Bumi-
JIeHHS CaJbHUX 3aJI03 3MAIIYIOTh BOJIOCCA Ta TMOBEPXHIO MIKipu, 3amobiraroum
IXHBOMY 3HOIITYBaHHIO Ta HAMOKAHHIO.

3a I0moMOTroI0 BUAiJIEHDb ITaXyUuX 3aJI03 OCOOMHYU OJHOTO BUAY CILIKYIOTHCS
MixK c000I0 Ta MOMKYTh MO3HAUaTH ILIAX OO0 THi3gZa um HOpW. Bumijienmam
MOJIOYHUX 3aJ103 — MOJIOKOM — CCaBIli BUTOJOBYIOTH CBOIX MaJIAT.

3a PaxyHOK BEPXHBOTO ITapy IIKipu B cCaBIIiB yTBOPIOIOTHCA PisHi moximmi:
BOJIOCCS, KirTi, HirTi, Konura, poru ToIo. BosiocsiHMIT TOKPUB CKJIAa€ETHCA 3
BOJIOCKIB pisHMX THUIiB. € BOJOCKM TOBCTi Ta NPYXXHI — ocmboei. Bonu
BUKOHYIOTh 3axuCHY (YHKIIifo. IxHe 3abapBieHHS 3yMOBJIEHE OCOOJUBUMU
O0apBHukamu — nirmerntamu. KopoTke it M’ aKe IyxoBe BoJsoccd — 1ie niduepemas.
BoHo yTpumye B cobi mpoIrapok mOBiTps, IO Aa€ 3MOTy 30epiraTu TeIiio Tija.
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“,.“l,m".v:}h: LA ’?‘ Ha mneBHMX pingHKax Tina ccaBlis,
'Z::‘: e [IepeBasKHO Ha TIO0JIOBi, € [OBri WyTiaMBi
A BB *p‘\“ BoJIOCKM — 6ibpucu (manx. 136). Borm

BUKOHYIOTH (DYHKIII opramiB JIO0THUKY. ¥
mesaxux BuAiB TBapuH (i»KakiB, muxoOpa-
3iB TOII0) BOJIOCCA BUO3MiHMJIOCS HA T'OJI-
KM, 0 BUKOHYIOTH (PYHKI[iI0 3aXHUCTYy.
IIix mkipoto € map KUPOBOI KJIITKOBUHU.
Bin momomarae 36epiraTtu Temsio Tija, a
TaKOK € 3allacoM MOKUBHUX PEYOBHH Ta
I)KepeJoM Boau y pasi ii mecrtaui B
Maan. 136. Biopucu (1) ra romosi IOBKiJIi.
ccaBiA JIIXaroTh CCABI[i BUHATKOBO aTMocdep-
HUM mnoBiTpaM. [[o6pe po3BUHEHI JKyBaJb-
Hi M’A3u, AKi pyXaoTh HUMKHIO IIleJielly. ¥ AeAKHX I'PYI cCcaBIIiB (HaIpuKJam,
y MaBI) go0pe po3BMHEHI MiMiuHi M’sa31, 3a JOIIOMOT0I0 AKKX TBAPUHU MOMKYTH
BUpaXKaTU PisHi eMoOIIii.
¥V ccasBiiiB 3y0u, 3aJIesKHO BiJl BUKOHYBaHUX (GYHKIIil, nudepeHIriiioBani Ha
rpynu: pismi, iksaa ta kytHi (Man. 137). Pisyi gomomaraioTs TBapUHaAM 3pisaTtu
XKy, ikaa — BigpuBaTu MIMATKHU I2Ki Ta yrpuMyBaTu 3700m4. BoHI TaKoMX CIIy-
TYIOThb A 3axucTy. KymHi 3y6u MaoTh IJIOCKY KYBAJIbHY IIOBEPXHIO, 1XHSA
byHKIiT — mepeTupaHHS 1Ki.

Maan. 137. Tunu 3y6iB: A — rpusyHa; B — xyi#iHoi TBapunu; B — xmKoro ccaBia
(1 — xytHi; 2 — ikja; 3 — pismi; 4 — xuKi 3yom)

¥V ccaBmiB no0pe po3BUHEHI pisHi opraHm UYyTTs, OCOBJUBO 30Dy, CIAYXY,
HIOXY, a TaKoX IOTHKY, CMaKy Ta piBHoBaru. Hiox Kpaillle po3BUHEHUU ¥
HaszeMHHuX TBapuH. Opramm CcMaKy [OOIIOMaraiTb TBapMHaM pO3MIi3HaBATH
AKicTh 13Ki Ta BigpisuaTH icTiBHI 00’eKTH Bim HeicTiBHMX.

ManasTa ccaBiiB 3a3BUUail HAPOIKYIOThCA N0Ope posBuHeHNMHU. HoBOHApOI-
JKeHi MOKYTh CAMOCTIiMHO ccaTu MOJIOKO Mmarepi. IleBHUiT yac BOHU IIie IIOTPe-
OyIOoTh TypOOTHU 6aTBbKiB, AKi iX 00irpiBaioTh, roAyIOoTh, 3aXUINAIOTD, JOTJIAIAI0OTh
i HaBUalOTH 0araThox peueii, 110 3TOAATHCA B IOJAJIBIIOMY KUTTI (Maa. 138).

ITlixg yac 3apoAKOBOTO PO3BUTKY B O1JIBIIIOCTI CCABIIiB Y TiJIi caMKu (pOPMYETHCS
nnayenma, abo dumsayie micye. Ile TumuacoBuii opraH, aKuil 3abesmeuye
3B’A30K MisK opramizamom marepi Ta 3sapozxom. Ilepios poO3BUTKY 3aponka
BCEpeIrHI MaTepUHChKOrO OPraHi3sMy Ma€ Has3BY 6azimHicmb.

Y »KUTTi ccaBIIiB cmocTepiraroTh Taki Ce30HHI ABUIA: MepPiod miATOTOBKM IO
PO3MHOKEHHS, PO3MHOKEHHS, IepPioJ BUTOJOBYBAHHS MAaJAT, IIEpPiond Iiaro-
TOBKHU 0 3WMIiBJII Ta 3uMiBJsA. ¥ mepioha ImiATOTOBKM J0 3UMiBJi ccaBIli mocu-
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Tema 1. PIBHOMAHITHICTb TBAPUH

Mauan. 138. IIpossBu Typ60TH PO MOTOMCTBO. 3a60anHHA: 3 JOIIOMOTOI0 BUUTEA abo
BUUTEJIbKU IMIPOKOMEHTYITE iX

JIEHO KUBJIATHCS, HAKOMUUYIOUM JKUPOBi 3amacu. JleAKi ccaBmi (HampukJazn,
TPU3YHM) HAKOMUUYIOTh 13Ky B 0COOJIMBUX CXOBUINAX (HOpax, AYIJIax JepeB).

3uMyOTE ccaBii mo-pisHomy. OmHi TBAapwWHHN BHOAZalOTh y CILIAYKY abo
3MMOBUH COH, iHINII — aKTMBHI IPOTATOM yciei saumu.

V meit nepiog TBapuHu (AK-0T OypUil BeAMigb) JKUBYTH 34 PAXyHOK HAKO-
ONUYEeHUX IOKMBHUX PEUYOBUH (HacaMmmepen KHUpoBuX 3amaciB). Coisuka mae
3MOTy TepeKMBATHU IePiogu HECHPUATIMBUX YMOB (BUCOKMX ab00 HUBBKUX
TeMmepaTyp, HecTadi i»Ki To1ro).

Cn/ilYKA — 1e CcTaH CCaBIiB, IJfA SIKOTO XapaKTepHe 3HUKEHHS PiBHA
0o0MiHy peuoBHH (y pasi 3MMOBOro CHy O0OMiH PEeYOBHH 3HHIKYETHCS HE
TaK 3HAYHO).

ITicna sumiBii 3a HACTaHHSA CIPUATINBUX YMOB aKTHBHICTh CCaBIIiB 3pOCTaE,
i BOHM MOYMHAIOTH TOTYBATUCH A0 PO3SMHOMKEHHA.

bionoziyHUli CNOBHUYOK: ocTh, BiOpucu, mimmepera, pismi, ikaa, KyTHi 3y0wH,
ILIAIIEHTA, BariTHiCTD, CILIAYKA.

NMEPEBIPTE 340bYTI 3HAHHSA

1. SIki ocobauBocTi 30BHiIIHLOI GymoBu ccaBiiB? 2. fIKi cepemoBuia icHyBaHHS
s3acenuau ccaBii? 3. Aki GyHKIII BUKOHYe BosocAHMIT MOKpUB ccaBiiiB? 4. Aki Tunm
3y6iB € y ccaBuiB? HasBite ixui ¢pyuKmii. 5. [Ilo Take nmnamenrta? Axi il pyHKIii?
6. ke sBUIE B JKUTTI JesTKUX CCABI[iB Ma€ HA3BYy 3MMOBA CILISYKA?

0620B0pimb y 2pynax

HasBiTh pucu mprCTOCOBAaHOCTI CCABIIIB [0 Pi3HUX CEpPEeNOBUII] iCHYBaHHAI.

[ng oonumauBux i KMimnusux

1. ki ocobsmBocTi OyMOBU ccaBIliB BiApisHAOTh iX Big pentuaiii? 2. Io cuissHOrO
Ta BigMiHHOrO B 3uMiBJi mTaxiBs i ccaBiiB?
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§23. PIBHOMAHITHICTb CCABLIIB: SSIMLIEKAAAHI,
CYMYACTI, KOMAXOIAHI, PYKOKPHAI

lMpuzadaiime, sika 6yaoBa AWLA NTaxiB. Ak TBAPUMHU HanexaTb A0 AlUeKknagHux? Aki
NPUCTOCYBaHHS ON1sl NOMbOTY € B NTaxiB?

Bu Bixe 3HaeTe, 10 OiNBIIICTL CCaBIIiB HAPOI:KY€E IIIKOM chopMOBAHUX
MaJIAT, AK1 OTPUMYBAJIH MOXKUBHI PEUYOBUHU IIiJ uac mepebyBaHHsS B opraHismi
MaTepi uepes IIameHTy. AJie cepell CCaBIliB € i siIeKaamHi.

Axri cecapii BinkaagaroTs ainna? dineKaanyi ccaBili HalexaTs 0 0CO0JIMBOL
rpynu — mepuro3Bipis. Ile HeBesnka rpyma ccaBIliB, moImupeHnX B ABcCTpaJii,
Hosgiit Semangii Ta ma posTarmoBaHux modau3y Hux octpoBax (Tacmanis, Hosa
I'Bimes). Iloxi6bHO M0 pemnTHIIiii, IIEPIIO3Bipi PO3BMHOMKYIOTHCS, BiAKJIagam0uu
AAnA. Y HUX He POopMyeTheA ILaameHTa. duciaenHi ApiOHI MIPOTOKH MOJOYHUX
3aJ103 BIIKPUBAIOTHCA IIPSIMO Ha IIOBEPXHIO Tijia TBapuuu. [[uTuHUYaTa 3IU3yIOTh
MOJIOKO, IO BUCTyHae Ha InkKipi. o mepIimos3BipiB HajexaTh €XUIHU Ta
KaYKoa3500.

€xudnu (man. 139, 1) — HaseMmHi puiiHi TBapuMHU, W0 KUBYTh y HOpPax.
30BHi BOHI HAraJAymoTh I3KaKiB, OCKiJIbKHY IXHE TiJIO BKPUTE KOPCTKUMU TOJIKa-
MU — BHUIO3MiHeHMMHU BoJiockamu. Ilim roakamm pocre miepctsb. Ilepennsa uac-
TUHA MOPJAMW BUIOBKEHAa y CBOEPIAHUH X000TOK. sHUBIATHCA O6e3xpebeTHUMU,
AKUX TOOYBAIOTH 34 JOIIOMOI'OI0 JOBI'OrO KJIEHKOI'O A3MKAa 3 TOBII I'DYHTY, IIif
KaMiHHAM, y MypalnrHukax Toino. CaMKa eXuIHUW BimKjaamae omHe suIle, sSKe
BUHOIIIYE B IIKipHii cyMmIi Ha uepeBHOMY OOIIi.

AR

Maan. 139. Ilepmiossipi: 1 — exugHa; 2 — KauKoA3b00

Kaux003v06 (man. 139, 2) Bexe nHaniBBoAHUM cnocib sxkutTsa. Ilomupenuit B
Ascrpauii Ta B Tacmanii. Moro Tiio BKpuTe I'yCTUM KOPCTKUM XYTPOM, SAKe
MailKe He HaMoKae y BoAi. Kaukonsrob Mae ciomienuii xpict. Ilansii KiHIi-
BOK 3’€JHaHi IJIaBAJIBHOIO IEPETHHKOIO, 3aBIAKM I[HOMY TBapuUHA m00pe ILjIa-
Bae. Ha mrenmemax posmiineHi poropi 4oxJjm, IO HaragyioTh A3b00 I'ycemomit-
HuX. Kaukoaspo0 KUBUThCA 0e3XpebeTHUMU TBapMHAMM, AKUX J00yBae 3 JHA
BOJOIM, IIPOILiIKYyIOUM BOAY A3h00OM, HMOAiOHO 10 KadyoK. Bigkiazae Ta BuCH-
IKye 31e0iabIIoro aBa AnI.

CcasI1iiB, AKi HapoOMKYIOTh »KUBUX MAJAT, BiTHOCATL OO CIpPaBKHiX 3BipiB.
Aute cepen HUX € TaKi, y SKUX ILIaleHTa abo BifcyTHs, abo HeposBuHeHa. Ile
cyMuYacTi ccaBii.

Axi ccasii HagesxaTs Mo cymuactux? CaMKKM CyMYacTHX CCaBI[iB 3a3BUYAl
MaTh MIKipHY CYMKY Ha 4epeBi (3BifKM I MOXOAUTH HA3Ba I'PYyIN), KYAU Bif-
KPHUBAIOTLCA IPOTOKK MOJIOUHHX 3ajio3. IlepeBaskHa OiJIBIIICThP CYyMUYacCTHUX
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Tema 1. PIBHOMAHITHICTb TBAPUH

nomupena B ABcrpaiii Ta Hosiii I'Bimei. IleBHi Buau cymMyacTux JKHUBYTH
IliBgenuitt Amepui i Jjuiite ogumH Buj (MiBHIYHOAMEePUKAHCHLKHUII OMIOCYM)
merrkae B IliBHiumiit Amepuni. Barato cymyacTux € Ha3eMHUMU TBapUHAMU
(HampuKJIag, KeHr'ypy, CyMYacTi TYHIKaHUYMKK) a0o KMBYTH Ha AepeBax (CyM-
yacTuii BeaMiab, abo Koaja, cymMuacTa JeTsra ToIlo), AeAKi moB’a3aHi 3 BOJOIi-
MaMu (BOOSAHUII omocyM) abo KUBYTH Hif 3eMJiel0 (HAIIPUKJIAL, CyMUYacTHUil
KpiT). Cepen cymMmuacTux € KOMaxoifHi, XMKi Ta POCIAUMHOIAHI BUIN.

Onocymu (man. 140, 1) — memkanni Jgicis. Marors moBruii uinkuii xBicr,
AKUN BUKOPUCTOBYIOTH ITiJl Yac Jla3aHHSA 10 JepeBax. sKUBIATHCSA IpU3yHaAMU,
Ipi0HMMU IITaXaMH’ Ta IXHIMH ANIAMU, KOMaxaMU, PeIlITKaMu TBapuH, rpuoa-
MU, pocauHaMu. AKTUBHI epeBa’KHO BHOUI.

Kenzypy (man. 140, 2) — TpaBoinHi TBapuHU, 3[aTHI mepecyBaTUcCs CTPUO-
Kamu 10 1,5 M 3aBroBxxKu. IXHI mepesHi KiHI[IBKM KOPOTKi, IIpoTe 3aaHi KiH-
IMiBKM Ta XBicT po3BuHEeHi no0Ope. KeHrypy rirauTchbKuil 3gaTHUI PO3BUBATHU
mBuUAKicTh moHaa 60 kM Ha roguHy. Bim BoporiB 3axmIaeTbecsi, COINPAIOUYINCH
Ha XBiCT i 3aBIaloum CHMJIbHUX yJapiB 3amHiMU KiHIIiBKaMu.

Koana, abo cymuwacmui eedmide (man. 140, 3), memkae y IliBmennii
ABcTpaiii i 30BHI Haragye irpalllkoBoro ILIIOIIIEBOTO BeaMenuka. 1li TBapuHu
AKTUBHI BHOUi, JKUBJATHCA JUCTKAMU Ta MOJIOAUMU NMAaroHAMU HMEeBHUX BUJIiB
eBraiinTy. Ha mouaTky MHHYJIOTO CTOPiuYs el BUI ImepedyBaB Ha MeKi 3HUK-
HeHHs, i Jullle 3aBASKYN eHepriliHuM 3axXoJaM ypsALYy Ta rpoMaAchKocTi ABcTpa-
Jii #ioro BIajocs BPATYBaTH.

Maun. 140. Cymuacti: 1 — miBHiuHOaMepuKaHCBbKUIi, a00 BipriHChbKMii, omoCyM;
2 — KeHrypy; 3 — KoaJja

CcasiiiB, y aKuxX no0pe po3BUHEHA ILIAIeHTa, BiTHOCATDL [0 MJIalleHTAPHUX.
PosrasimeMo OCHOBHI I'pynu ITUX TBApUH.

Axi ccarui Hame:xaTs 1o komaxoimuux? Ile DxKaxu, KpoTH, SGMJIepI/II/IKI/I Ta
GaraTo immmx. Ixmi 3y6m wMaiike mozi6Hi 3a 6y/:[03010, OCKiTbKY 3100mu
(mepeBaskHO pisHi Oe3xpebeTHi TBapuHM, 3BiAKM I MOXOAUTH Ha3Ba Ili€l IPymIN)
BOHH 3aKOBTYIOTH IIiiKkoM. KoMmaxoigHi sacesniu pisHi cepemoBuIina icHyBaHHS:
Ha3eMHe, IDYHTOBe, BOJHeE.

Iixaku BKpuTi roJsxkaMu — BUAO3MiHEHHMMH BOJIOCKaMHu. ¥ pasi HebeslmeKu
BOHU 3TOPTAIOTHCS B KOJTIOUNIT KIYOOK 3aBAAKY J0Ope PO3BUHEHUM HiAIIKipHUM
M’Aa3aM. 3as3BUUail XKaKM aKTHUBHI BHOUI. Y3HMMKY BIAJAIOTL Y CILIAYKY.
B Vxkpaini nomupeni nBa Bunu iscaxie: eeponeicvkuii, abo 3eunatinuil (mMas.
141, 1), Ta ByxaTuii.

KpoTtu — TumoBi MemIKaHIli I'PYHTY, IPUCTOCOBAHI OO JKUTTA B HOpax. ¥
3B’A3KY 3 DPUIOUMM CIIOCOOOM JKWUTTA BOHM MAalOTh KOMIAKTHY QopMmy Tiia,
KOIaJbHi MepeHi KiHIiBKY y (GopMi MUPOKUX KOPOTEHBKMUX JIOMATOK, IIiJEHE
xyTpo. Opranu 30py po3BUHEHi cJIa0K0, YaCTO CXOBaHi Iij] CKIAZKaMU IIKipH.
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IIpore HIOX i coyx my:xe ToHKi. B YKpaini momupenuii kpim esponeicvruil,
abo 3euuaunul (maa. 141, 2).

Xoxyna 3eéuuwaina (man. 141, 3) — pigkiceuit 3Bip, AKOro 3aHeCeHO IO
YepsoHoi kuurnm YKpainu ta MixkuHapomHoi uepBoHoi kHuUru. B YKpaini xoxyasa
3pimka Tpamaserbea Ha Teputopii CymchbKoi Ta JIyrancbkoi obiacreii. Xoxyms
Belle HAIIiBBOAHUM CIIOCiO »KUTTA, Mae MiK HaJbIAMU IIJIaBaJbHI IIEPeTUHKH.

Maan. 141. Komaxoigui: 1 — i’KaK €BpOmelicbKU; 2 — KPIT €BPOIEUChKUIT;
3 — XoXyJid 3BUYAMHA

Axi ccaBui 3matui 1o momsoTy? PyKOKpUJi — €amHA cepel CCaBIIiB rpyia,
OPUCTOCOBAaHA OO0 aKTHUBHOTO MHOJBOTY. ¥ HHUX BiJ BEepXiBKHU IPYroro maJjbIld
mepegHiX KiHIIIBOK DO XBOCTa B3IOBJK TYyJy0a TATHETHLCA CKJIAAKA IIKipH, IO
cayrye kpuioM. Ilanpili mepeauabol KiHIiBKY (KpiM BiJIbHOT'O IePIIIOro) 3HAUHO
BupoB:KeHi. I[lomi6HO M0 WTaxiB, y PYKOKPUJIUX € Kijdb Ta J00pe PO3BUHEHI
rpynHi M’sa3u, AKi 3a6e3MeUyI0Th PyXU KpuJi. PYKOKPMIi 31e0iIbII0T0 BeIyTh
HiuHN#A cmocib »KuTTsa. 3ip y HUX PO3BUHEHHUI IIOTaHO, IIPOTE CJIYX OyiKe
TouKuii. OpieHTyIOTBCA IIif UYac MOJBOTY Ta 3A00yBalOTh 1KY PYKOKPMJIi
3a3BrUUail 3a JOMOMOIOI0 eXOJIOKaIlii. ¥YaeHb I[i TBapuHU XOBaIlOTLCA Ha
ropuIax, y OyIJjax i meuepax.

m’l Exonokauyia — sgaTHicTh BUPOGIATH 3BYKOBI CHrHAJIM BHCOKOI 4YaCTOTH
¥ crpMiiMAaTH 3BYKH, BimOUTI Bim mepemkosn.

IlepeBaskHaA KiJIbKiCTh BHAIB PYKOKPUJINX
HaJIe}KUTh N0 KakauiB. B Ykpaini momwuperi
niokoeonocu (majn. 142), Beuipuuii, HiuHUI,
HETOIMPi, JOBrOKPMJI 3BUYAMHUN ToIo. JHus-
JATBCA BOHU KOMaXaMM, TOMY € KOPUCHUMU
IJISI JIIOAUHY TBapuHaMu. JYacTuHa BUIiB Y3UM-
Ky BIIQJa€ B CILISYKY, YaCTHUHA — Mirpye.

bionoziYHUll CI0BHUYOK: mepuro3Bipi, cymuacri,
Maux. 142. TlinkoBowuic KOMAaXoOigHi, pyKOKPHIIi, eX0I0Kamis.

MEPEBIPTE 3406YTI 3HAHHSA
1. YuMm BiApisHAIOTHCA IpPEACTABHUKHU MepITo3BipiB i cmpaB:kuHix 3Bipi? 2. e
nomupeni cymuacti ccaBii? ki osmaku im mpuramanui? 3. AKi xapakTepHi pucu
Komaxoiguux? 4. ki mpeAcTaBHUKM PYKOKPUINX MEIIKAIOTH B YKpaiHi?
O6ZOBOpiWIb Y 2pynax

IITo cminpHOTO Ta BiAMiHHOTO B NPUCTOCYBAHHI M0 MOJLOTY B PYKOKPUIUX i
nraxie?
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Tema 1. PIBHOMAHITHICTb TBAPUH

[ng oonumauBux i KMimnusux

Cepen cymMmuacTuX CCaBIiB € 0araTto BHUIiB, AKi 3a OyZOBOIO Ta CIIOCOOOM KUTTS
HaraayoTh IIeBHI BUAU IJAlleHTapHUX CCABIIiB, HAIPUKJIAJL CyMYacTi KYHUI[I Ta 3BU-
yalfHi KYHHIIi, CyMYacTi KpPOTH Ta 3BHUYAMHI KpoTu. UMM MOKHA IOSCHUTH TaKy
30BHIINIHIO HOAIOHICTh TBApWH, AKi HACEJSIOTh PidHI KOHTHHEHTH Ta HAJeXKaTb I0 Pis-
HUX CHCTEeMATHUYHUX Ipym?

§24. PIBHOMAHITHICTb CCABLIIB: TPU3YHMU,
3AULIEMNOAIBHI, KOMUTHI

lMpuzadatime, siki TMNK 3y0iB XapaKkTepHi 4N ccaBuiB.

T'pusynu Ta 3aiinenomioHi KUBJASATHCS IepeBa*kKHO POCAMHHOIO ixKeio. Bouu
MalOTh BeJIMKi i1 rocTpi pisili Ta KyTHI 3y0M 3 IIJIOCKOIO KYBAaJIbHOIO IIOBEPXHEIO,
ikJga BigcyTHi.

AKi o3HaKM pUTaAaMaHHI MpeICTaBHUKAM I'PU3YHIiB?

e I'pusynm — gapibGui Ta cepemmi 3a posmipamu TBapurau. Ilomupeni Ha
PiBHIX KOHTHHEHTAaX, BeAyTh HA3eMHU M, IIiA3eMHU M, [ePeBHU UM HAIliBBOIHU I
coocib kuTTA. g mux TBapuH XapaKTepHa HaABHICTH YOTHMPBHOX PisIliB (mo
IBa Ha KOXKHiN mieseri) (quB. maj. 137. A). Pismi BKputi emaJsiro Jjuiie cie-
peny, TOMYy BOHH CTOUYYIOTBCS 3 TOro OOKY, Je eMaJIi HeMae, i mocTifiHo 3aym-
IAI0ThCA TOCTPUMMU.

Binka 36éuuaiina, abo eueipka 3suuaiina (man. 143, 1), — Bigomwuit ycim
MeIlIKaHeIlb JiiciB i sicomapkis. dKuse B gymiax mepes um B I'Hi3max, AKi Bia-
IIITOBYE Ha JepeBax. JKMBUTHCA IEepeBa’KHO HACIHHAM Ta IJIOAAMU POCJIWH.
Ilepen 3uMoOBUM IIepiooM 3amacae HACIHHSA i IIJIOAYM POCJNH, CIPUAIOUYMN IXHBO-
MY PO3IIOBCIOIKEHHIO.

Bob6ep esponeiicorxuti (man. 143, 2) Beme HamiBBOgHMI cmoci6 KuTTA,
3aceiyiAoun Oeperu HEBeJIUKUX PiUOK, o3ep ToIo. CIIolleHuil i posnupennit
XBiCT IIMX TBApWH Jgomomarae IiaBaTu y Boxai. sKuByTb 000pu KoJOHiAMU,
OyOyIOTh XapaKTepHi «000poBi XaTMHKMU». ¥ BOAOMMAX 3 HEIOCTiHHUM piBHEM
BOAM O00OpM BJIAIITOBYIOTH Trpedsi. Tak BOHU HiATPUMYIOTH HMOCTiHHUI PiBEeHBb
BOAMY B 3araTax, 3amobirarouu OCYIIIeHHIO CBOiX OCeJIeHb.

e Haiiyncienninia rpyna — Mmumonoxioni rpusynu. [lo Hux HajgeXaTb MUIII]
(xaTHs, JicoBa TOINO), mamoKu (cipuii i yopHHil), xoM’AKU, mOJiBKuU. Muria
XaTHSA Ta ABa BUAU TMAITIOKiB IPUCTOCYBAaJNCSA MO KUTTA B OCEJAX JIOAWHU Ta
mo0au3y HuX. TaM BOHU 3HAXOAATH ONITUMAJILHI YMOBH IJIA dKUTTSA (npueaaaﬁme
maki eudu HaA3UBaANMb cunanmponnumu) Ocendaunch y KWUTJi JIOJUHU,
MUIIA XaTHA Ta HTAIIOKK SHPILIIYIOTB i ICy0Th Xap4yoBi MPOAYKTH.

Maun. 143. Tpusyau: 1 — 6in1ka 3Buvaiina; 2 — 600ep eBpomeiicbKUil; 3 — XOM’ K
3BUUaHM; 4 — craimak
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Xom’akxu (36uvatinui Ta cipuit) (man. 143, 3) marors 06’eMHi 3ariyHi MiIr-
KU, 3a JOIIOMOT0I0 SKMX IIE€PEeHOCATH 1Ky OO CBOrO KHTJa. ¥ CHUCTEeMi XOmiB
XOM’AKH BJIAIIITOBYIOTH KOMOPH, V AKUX 3amacarThb g0 30 Kr ki (3epHa, Kap-
TOILJIi, MOPKBH).

Cninaxu (man. 143, 4) BenyTh IigseMHUI cIOci0 KHUTTsSI, CTBOPIOIOUYHU B
I'PYHTi CKJIaJHY CUCTEMY XOMiB. I pyHT pMIOTH 3a HOIIOMOTOIO PidI[iB, & BUIIITOB-
XVIOTh HOro 3 HOPM HA30BHIi royioBoro. IligseMHHI CIIOCi0 KUTTSA IIO3HAUMBCS
Ha 30BHIITHBOMY BUTIJISAI WX TBApWH: CJIMMaKW He MAalOTh BYIITHUX PAKOBUH,
MaJIeHbKi Oui CXOBaHi IIiJ IITKipoio, BOJIOCAHUI IMOKPUB — KOPOTKUH i I'yCcTHiA.
JKupnarbea caimaku milBeMHUME YaCTUHAMU POCJIHH, 3allacalyd 3Ky y CBOIiX
xXomax. ¥Yci Bugu ciainakiB ayau YKpainu (mimfanuii, 0YKOBUHCHKUI, TOMiIb-
ChbKHI Ta 0is03y06uit) moTpedyioTh OXOPOoHU. IIpUUYMHOI0 3MEHIIeHHS YHCeJIhb-
HOCTi IIMX TBApUH € I'OCHOJapCbKa MiAJbHICTh JIOAWHI: OOPOOITOK I'DPYHTY,
BHECEHHS OTPYTOXiMiKaTiB TOIIO.

3a AKMMUY O3HAKAMM 3aM1eNoai0OHi BigpisHAIOTECA
Big rpusynis? Bin rpmaynHiB 3aiinmenomiOHi Bigpis-
HSAIOTHCA HAABHICTIO MBOX IIap Pis3IiB Ha BepXHil
mieserni (3amicTh ommiel mapu y rpusyHiB). o mux
TBApUH HaJeKaTh, 30KpeMa, 3auIli Ta KpoJji. 3aui
MAalOTh BHIOBXKEHI 3aAHI KIiHIIBKM Ta BYIMIHI
paxoBuHU. He puroTh Hip, a BIAIOUYMBAIOTH IIPAMO Ha
I'pyHTi. BenyTh mepeBakHO HiUHUMN C€HOCIO JKUTT.
3BUUYaWHUM BHUAOM JJI HAIIOI KPaiHM € 3aeyd cipuil,
abo pycax (man. 144, 1). Vrikaiouwm Bij XmiKakis,
3a€Ilb-PyCaK BJAaTHUIN PO3BUBATU MIBUJKICTH [0
50 KM Ha TOOUHY.

Kpoai BimpisHAOTHCA Big 3aMIliB KOPOTIIMMU Ta
MIMPIOINMU ByXaMM, 1XHi 3aJHi Jau Ta XBiCT TaKOXK
koporiri. Kpine Oukxuil, abo esponeiicoxuil (Mmaul.
144, 2), XuBe B HOPaxX, OCEJIETHLCA IIePEBAKHO
rogoHigmu. Tpamnserbea Ha miBgui YKpainu. JIroqu-
Ha OpUpy4YMja AUKOTO KpoJisd i BuBesa 6arato #oro
nopix. OcobimBO IIiHyeThCS CpPibJIsICTO-Cipe XYTpPO
Maun. 144, BajinenomiGui: KPOJIB IOPOAY «IIMHIIAIAY. AHTOPCHKOTO KPOJId,

1 - saemb cipuii; MOBYKMHA INEPCTi AKOro cArae 12 cwm, PO3BOAATE
2 — Kpimb qUKMH 3apajy I[iHHOI'O nyxy’(mz[mepc'm); nopony «b6immii
BeJIeTeHb» — 3apajgu M’sca.

Ari o3HAKM XapaKTepUsyHTh KOIMUTHUX ccaBIiB? ¥ paiioHi KOMMTHUX
ccaBIIiB IepeBakae pocauuHa i»xa. Tomy B ux TBapuH J00pe po3BMHEHI pisiri
Ta KyTHi 3y0M, AKi MalOTh CKJIAAUacTy MOBEPXHIO i CAYTyIOTh AJIs IepeTupaH-
Ha Txi (quB. mana. 137. B, 1). KonuTHi 3gaTHi g0 mBuaKoro 6iry, cmupamoyuch
HAa MaJjblli, BKPUTI poroBuMu Konurtamu. Cepel KOMUTHUX PO3PisHSAIOTH Hemap-
HOKOIIMTHUX i TAPHOKOIIUTHUX.

e HenmapuHokonutHi 00’€IHYIOTH BEJIUKUX TBAPUH 3 HEIAPHUM YHCJIOM PO3-
BMHEHHUX MaJbIIiB (OguH abo Tpu) Ha KiHI[iBKax. Yci iHmri maasii abo Hemopos-
BUHeHi, abo Biacytmi. Hampukimanm, oguH po3BHUHEHHI IIajiellb MalOTh KOHi,
3e0pu, BicoaoKu. 3 IUKUX KOHEH A0 Hammx daciB 30epircsa Jmine kind Ilpoce-
éanwvcovkozo (Man. 145, 1). Ileit migBua IUKOTo KOHA paHilie OyB MOMTUPEHUN y
crenax llenTpasbuoi Agii. Huni MelnKae Jmille Ha 3alOBiIHUX TEPUTOPiAX.
BimspKuii poany KOHEH — KyJiaH — IOMIMPEHWH y AeIKUX IIyCTEJIbHUX 1 HaIliB-
mycTesibHUX perioHax Agii. B Ykpaini KysmaHiB yrpumyioTs Ha ocTpoBi Biproumit
B AsoBcbKomy Mopi. Ileit Bupa sameceno 1o MiskHApOOHOI YepPBOHOI KHUTH.
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Tema 1. PIBHOMAHITHICTb TBAPUH

Hocopoezu (man. 145, 2) — HeumcjeHHa rpyna
TBApPUH 3 TPUHAJUMY KiHI[iBKAMM Ta IoJIOI0 TOBCTOIO
miKiporo. Ha s0o60oBMX KicTkax poaTallioBaHi OguH
yy asa poru. Ilommpeni B Adpuni ta IliBmenno-
Cxigmiti Asii. ¥Yci Buam HOCOPOTIB 3aHECEHO 10
MixxHapomgHOl UepBOHOI KHUTH.

e IlpencTaBHMKYN NMapHOKOIMMUTHUX MAaIOTh IapHe
YKCJIO PO3BMHEHMX MHAaJbIiB Ha KiHIiBKax (gBa abo
yoTHpHU). 3aJIeXKHO Bil 0cob0JIMBOCTEl OYIOBU TPABHOI
CHUCTEMH iX IOMIJAIOTh Ha JKYHUHUX 1 HEXKYHUHUX.

Ho HexyiliHux napHokonumHuXx HajleXaThb CBUHI
Ta Oeremoru. Ha ixHiX KiHIiBKax posBuMHeEHi IIO
yortupu naibii. Juka ceuns, abo kaban (Mai.
146), — BceigHa TBapuHa. [[1a Hei xapakTepHa BU-
IOB)KeHa MOp/ia 3 M030aBJIeHUM BOJIOCCS «II’ ITAKOM »
HABKOJIO His3zpiB. 3a Ioro [gOIOMOIOI TBapUHU : e
PHUIOTL I'PYHT y IOIIYyKaxX ixKi. ¥ camiiiB mobpe pos- Mau. 145. Henapso-

BUHEHI iKJa, AKi CIyryoTh HaIIAHUM 3aXHCTOM BiJ konwutHi: 1 — KiHb
BoporiB. Tijo TBapmHM BKpPHBA€E KOPCTKA II[eTHHA, ITp>xeBaIbCLKOrO;

[0 BaxWINae IIKipy Bijg momkomkeHb. B Vipaini 2 — Hocopir JopHU

KabaH MeIIIKae y BOJIOTUX Jicax (llepeBakHO Iy06o-

BUX i OYKOBUX), yarapHmkax. BaKJamBy poJsib KabaHU BifirpaioTh y KHUTTi
JiciB: KUBJIAYNCHL I'PYHTOBUMM KOMaXaMH, IIi
TBapUHU BHUMIYIOTH 3HAYHY KiJIBKiCTh IIKix-
HUKIiB (B0Kpema, JUYMHOK XpyuIiB). Puiouwn,
KabaHM 3aKONMYyIOTh IIJIOAYW Ta HACIHHA NEepeB y
b0 TPYHTY, UYUM CHOPUAIOTH BiJHOBJIEHHIO
JgiciB. Jluka cBUHA — IpPeNoK CBilichKOi CBUHI,
SAKY PO3BOJATH 3apafy M’sca, cajia Ta MIKypH.

BeremoT, abo rimomoTram, Beje HAIIiBBOTHUIT

: cmoci6 sxuTTsa. Mae ToBCTy IIKipy, fKa IoTpe-
Maua. 146. luxa cBuHS 0ye IIOCTiHOT'O 3BOJIOKEHHSA. BereMoTu IIOIIIH-
pesi B IlenTpanbHiit Ta Cxiguitt Adpurli, mepe-
Ba’KHO B HAI[IOHAJIbHUX IIapKaX i 3amOBiIHWKAX.

Aytini napHoxonumri XapaKTepPUBYIOTHCS CTPYHKUMHU KiHIIiBKaMm Ta
0c00,11BOI0 OYZOBOIO MIJIYHKA. BOHU JKUBIATHCA POCIMHHOIO iKei0, AKY 3pisy-
IOTH 32 JIOTIOMOI'OI0 Pi3IiB. ¥ POTOBill MOPOYKHUHI I’Ka 3BOJIOYKYETHCA CJIMHOIO,
sAKa MICTUTL TPaBHi COKM, i IEPErKOBYETHCS 3a JONOMOTOI0 KyTHiX 3y0iB. Ilo
JKYMHUX HaJeKaThb 0JIeHi, Ko3Ju, 6apaHu, OuKu, sxkupadu ta immnri. Haitbinbmmit
IPeACTaBHUK OJIEHIB — J1OCh — MAa€ JNOBTi KiHI[IBKY, BEJIMKY TOJIOBY Ta IMINPOKI

%
A

Maun. 147. Fyiini napHoKonuTHi: 1 — J1och; 2 — MIAMHUCTUI OJIeHb; 3 — 3yOp

93

MpaBo ans 6e3onnaTHOro po3milleHHs MiapyYHrKa B Mepexi IHTepHeT mae
MinicTepcTBO ocBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



5@?&

poru (man. 147, 1). B YkpaiHi Takok TpamiseTbcAd KO3YJsA €BPOIEHChKa Ta
akJgimMaTusoBaumuii 3i Cximmoi Asii nasamucmui onensv (mana. 147, 2). Taxry
Ha3BYy BUJ OicTaB uepe3 IJIAMUCTE 3a0apBJEHHS IIIEPCTi.

Ha Bigminy Bim oJsieHiB, umi KiCTKOBi poru IMOpivHO 3aMiHIOIOTHLCS, 1HIITL
OpPEeICTaBHUKHU JKYHHUX MalOTh IIOPOKHUCTI Heposraly:KeHi poru. BoHu yTBO-
PEeHi poroBMMM YOXJIAMHU, PO3TAIIIOBAHMMMU Ha BUPOCTaX KicTOK uepena. Taxi
poOru POCTYTh YIIPOAOBIK YChOro »KUTTsA. Halibinblni posMipu cepes mMOPOKHIC-
TOPOTUX MAIOTh OMKU. ¥ IIUX CUJIBHUX TBAPWH MOTYTHE TiJIO, TOBCTi I KOPOTKi
poru, aKi € i B caM1iiB, i B camok. [lo UepBoHol KHUrM YKpainu ta MixkHapon-
HOI 4epBOHOI KHUTM 3aHeceHO 3ybpa (mas. 147, 3). Ileii sicoBuil BeseTeHb B
Vkpainui BibHO MemkaB g0 mouaTky X VIII cropivusa. Ha mouatky XX cropiuus
BiH 30epirca TiJIbKM B 300IIapKaxX i MpUBATHUX YTigasx.

bionozivyHuii C/IOBHUYOK: TpU3yHHU, 3alUeNnoxiOHi, MTAPHOKONMUTHI, HeIaPHOKOMMTHI.

MEPEBIPTE 340bYTI 3HAHHA

1. fAxi pucu nmoxi6uocTi Ta BimminHOCTI B OymoBi rpusyHiB i 3alinenoni6HUX BU 3HA-
ere? 2. fIka poab rpusyHiB y mpuponi Ta rocmozapctsi gioguuau? 3. fKi pucu mpura-
MaHHI KomuTHUM TBapuHam? 4. YuM BigpisHAIOTHCA IPEACTABHUKU ITAPHOKOIUTHUX
BiJi HETTADHOKOTUTHUX?

0620B0pimb y 2pynax

1. Ak cmoci6 »KuBJIEeHHSA IPU3YHIB Ta 3aMIIENONi0OHNX ITO3HAYMBCA Ha OCOOJHBOCTIX
O0ymoBu ixHBOTO 3yOHOTrO amapary? 2. fIKi opranu 4yTTs: 30py, CAYXY UH HIOXY — MalOTh
OyTu HallKpallle PO3BMHEHI B KOIUTHUX, 1100 PATYBaTHCA Big BOporis?

[ns oonumausux i KMimauBux

VY kpouaiB, ma BigmiHy Big saiiimis, MaJsaTa HAPOIMKYIOThCS OesmopamzHumMu. JIK 1e
OB’A3aHO 31 CIIOCOOOM IXHBLOT'O KUTTA?

§25. PIBHOMAHITHICTb CCABLIIB: XMXI, KUTOMOAIBHI

lpuaadaiime, siki Tvnu 3y6iB € y ccaBuiB.

Ax cnmoci0 sKMBJIEHHSA XMIKUX TBAPUH IO3HAYAETHCS Ha IXHiNl OymoBi Ta
mosemiHmi? Jlo XMMKMX HajeXXaTb TBapWHU, AKi KUBJIATHCA II€PEBAKHO
TBAPUHHOIO i»Kelo. BoHM MaioTh noOpe pPO3BUMHEHI iKJa, OAWH KYTHilH 3y0 3
KOYKHOT'0 OOKY IIlejielln IepPeTBOPUBCA HA TaK 3BaHUI xudxcud 3y6 (ZuB. Mai.
137. B, 4). Bin Beaukwuii 3a posMipaMu, 3 TOCTPUM PiKYyUYUM KpPae€M: 3a HOrO
IOIIOMOT'OI0 TBAapMHU IOAPiOHIOITH KicTKH,
mepepisaioTh CYyXOKMJIKK ToIro. Haimpimomimri
IpeACTaBHUKN XMiKUX — Ile BOBYi, KOTAUI,
KYHUIIEBi, BeIMeeBi.

e Jlo BOBUMX HaJleXKaTh BOBK, cobaka,
mecenb, Iakaj, gucuild ta igmii. I1i TBapunn
MaloTh JOBTi KiHI[IBKY 3 HEBTAKHUMU KirTAMU;
mig uac Oiry BOHM CHOHPAIOTLCS JIHUIIE Ha
naiabili. CBooO 3400MY 3maTHI TpUBaJIUHA uYac
nepecyaigyBatu. ['ojloBa BOBUMX 3 BUAOBKEHOIO
MOPI0I0, OCKiJIbKM B IIUX TBapWH A00Ope pO3-
BUHEHUH HIOX.

Boex (man. 148) momupeHuii Maii:ke BCIOAU
B YKpai"i. BoBKu yTBOpPIOIOTH 3rpai, y sSKHUX
oyBae Bim mexinpkox g0 20—40 ocobun. Bomu Maan. 148. BoBK
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Tema 1. PIBHOMAHITHICTb TBAPUH

CHUJBbHI Ta CIPUTHI XWKaKu. 3a MacoBOTO
PO3MHOKEHHS MOKYTb CTAHOBUTH HeOe3IeKy
IJIs TBADMHHUIITBA Ta MUCJIUBCTBA.

e Jlo KoTAYMX HaJeXXaTb KiIllka, pPHUCh,
TUTP, JeB. [{a rpyna o6’eaHye TBAPUH 3 JOBTUMU
KiHIiBKaMu Ta 3a3BUYAN 8MANCHUMU Kiemamu
(man. 149, 1). Ha BigmiHy Bim BOBUMX, KOTAUi
31e0iabIIIoro 4aTyioTh Ha 3m00u4Y, a He Ha3mo-
raHdoTh ii. ¥ KOTAYNX, IOPiBHAHO 3 BOBUNMMU,
ripiie po3BUHEHUN HIOX, aJjie rocTpi 3ip i ciayx.
KiT gicoBuii (4K0ro BBasKalOTh IPEIKOM JTOMAIII-
HBOI KimIKM) KMBe B OYIJIaxX, POS3IILIMHAX
CKeJlb, a TaKOyX Hopax OopcykiB i saucuib. B
Vkpaini me#l pigkicHuUT BuUA TPaANJSAETHCA B
Kapnarcekomy perioni, a TakoX B OKpeMHUX
patiomax Bimmunskoi, KipoBorpaacbkoi Ta
OpmecbKoi obacTeii.

Pucv B VYKpaini memrkae Ha Ilosicci Ta B
Kapmarax. Ilo pigkicHy TBapuHy MOKHA
posmisdHaTH 3a KUTUIAMY HA BEPXiBKaxX BYIITHUX
PaKoOBUH i KOPOTKUM xBocToM (maJji. 149, 2).

e Kyuumneri — npi6Hi Ta cepemHix posmipie
TBAPUHU 3 YKOPOUEHMMHU KiHI[IBKAMHM Ta BHUIO-
B:KEHUM THYYKUM TijoM. BenyTh mepeBakHO
Has3eMHUU cIocid »KuTrtsa, 6arato 3 HUX mobOpe
7a3ATh 1o AepeBax. Bopeyku 6inpmy uwactumy M@ 149. 1. Cxema Gynosu
JKUTTS HNPOBOLATEL y I'IMOOKMX HOpax. PiukoBa JIAI KOTAMIX: SBEPHITE yBary

Ha BTSKHI KirTi. 2. Pucs
BUApa JKMBe B YMCTUX BojgoiiMax YKpaiHu u
JKUBUTBCA IIepeBaKHO pPubO0I0, BBUMKY — »Kabamu. Cepel KYHUIIEBUX UMMAJIO
IMiHHUX XYTPOBUX 3BipiB, AKi € 00’ekToM mpoMucay abo ix po3BOAATL Ha
3Bipodepmax.

e Begmepmesi — BequKi XMiKi TBapmMHHU, AKi MalOTh Ay)Ke KOPOTKUI XBicT,
pyxaioThbCs, COMPAOYNCh HA BCIO CTOMY, a
He Ha IaJblli, SK BOBYi um KoTaui. B
Yipaincekux Kapmarax TpanaseTbes
6edmidv oypuu (man. 150). Bim Bigmae
mepeBary TJIyXHM JicaM 3 [IOBaJleHUMU
cTOBOypaMH JepeB, a KUBUTHCSI Ha Bil-
KPUTHUX [OiMIAHKAX IIepeBasKHO POCJMH-
HOIO i’Kelo. Y3UMKY B OapJiorax BHAZae y
3MOBUH COH.

Bararo Buzis xmxEmx mD0TPEOYIOTH
oxopouu. o YepBoHoi KHuUru YKpaiHnu
3aHeceHi: TopHOCTall, TXOpPU CTeIOBUM i
JicoBUil, HOPKAa €BpPOIelicbKa, meperysus,
0OpCyK, BHApa piukoBa, KiT JgicoBmii,
puch 3BuuyaiiHa, abo eBpomeiicbKa, BeIMigb OypPUii.

Maan. 150. Begmins 6ypuii

Ax KuTomomiOHi mpHcTOCyBaJHMCA MO KUTTA Yy BOTHOMY CepexOBMIIi?
KuromoniOHi moBHiCTIO mepeiuijin J0 BOAHOI'O CIOCOOY KUTTS, IXHI IIepemHi
KiHIiBKU MepeTBOPUIKCS HA JACTH, 1[0 HATAAYIOTH ILIaBIi pul, 3agHi KiHIiBKHU
3HUKJIM, a XBOCTOBUH ILIABEIhb KHUTOHONIOHMX — Ile 3ropTKa INKipu, IIo
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Maan. 151. Cuniii xut

pyxaeThbcd y BepTuKaabHi# miaomuni. [IIkipa KutomogioHnx Maiixke mosdasaeHa
BOJIOCSTHOT'O TIOKPUBY, BifICyTHIiCTh SIKOTO KOMIIEHCYETHCA M00pPE PO3BUHEHUM
OiIMKIpHUM JKUPOBUM IIPOIIApKOM (IioTo TOBIIWMHA MOKe IIePEeBUIIYyBaTHU
50 cm). JlereHi maioTh BeIUKHH 00’e€M, II[0 HaJa€ 3MOTYU TPUBAJUU Yac Iepe-
oysatu mim Bomoro. Hisapi scyHyTi ma TiM’s, BiZKpuBaloThCsa JIMIIE Hig dac
BAUXY Ta BUANXY, PEIITY Yacy — 3aKPUTi KJamaHaMu. Y HPOXOJIOAHY IIOTOLY
BOJSHA TIapa 3 MOBiTpsA, SKe BUAMXAEThCA (iHOAI — 3 Opm3KaMu BOAM), KOHIEH-
CYETBhCA, YTBOPIOIOUU (POHTAH — CBOEPIAHY «BiBUTHY KapTKy» KUTIB.

¥ KuTomomi6bHMX m00pe pos3BUHEHI 3ip i ocobauBo cayx. 3ydaTi KuTHU 3maTHL
Io exoJsokanii. Kutu HapomKyoTh c()OPMOBAHUX MAJAT, IO BiApasy MOKYTD
IJIMCTHU 3a MaTip’io.

Kuromoniouux moxinsaioTs Ha 6e33yOmx, abo BycaTux, i 3ydaTux KUTIiB.

e Be33y0i, abo BycaTi, KNTH 3aMicTh 3y0iB MalOTh POTOBi MJIACTMHKH, PO3-
TAlllOBaHI Ha BepxHiil mieseni Ta migHebGiHHI B poTOoBil mopokKHUHiI. BoHu
YTBOPIOIOTH IinMJAbHUN amapaT — Tak 3BaHUU kumoeéuill éyc. TBapuHU IIPOIIi-
IKYIOTh Uepe3 HbOTO 3HAUHY KijabKicTh Boxu. IlpomimskeHa irka (mepeBasKHO
IJIAaHKTOHHI payKu) 3a HOIIOMOIOI0 A31UKa CHPAMOBYEThCA A0 II0TKU. [lo Byca-
TUX KUTIB HaJEKUTL HAMOiJIbIIIa TBapWHA 3 YCiX, IIIO MEIIKAIOTh HAa 3eMJi, —
cuniti kum (man. 151).

IuTeHcuBHMII mpoMuceJ BycaTHX KHTIB, SKMX 3400yBaJM 3apamyd M’ sca,
JKUPY Ta KUTOBOT'O Byca, MIPU3BiB 0 3HAUHOTO 3MEHINeHHS UYMCEJIbHOCTI ITMX
TBapuH. Ha meaki Buau (HaOmpuKJad, CUHBOTO KHTA) IIOJIOBAHHS 3a00pOHEHO
B3araJji, Ha iHmri — ooMeKeHo.

e Jybarti kMTH MalOThH 6araTo 3y0iB KOHiu-
HOI popMHU, SKi CAYTYIOTH AJIA 3aXOIJIEHHSA Ta
yrpuMaHHa 3m00mui. Ile xwmixkakwm, IO KUB-
JAATbCA PUO0I0, TOJOBOHOTMMU MOJIIOCKAMU,
TIOJIEHAMHU TOII0. [0 3y0aTuxX KUTiB HaJeKaTh
meab(pinm, KaiajoTu, KocaTKu. B VYxpaimi
MeIIKaloTh Taki BuUiu OenbdiHiB: aganina
yopHomopcvka (Man. 152), mMopchbKa CBUHSA
(abo asoBka) Ta menbdin sBuuarHMit (6i1060U-
Ka). Ycix ix saHeceHo mo YepBoHOI KHUTHU
VYipaiuu.

Henbdinu yTBOPIOIOTH 3rpai. MaioTh m00pe
PO3BHHEHUN I'OJIOBHUM MO30K, SIKHWUA BHU3HAYAE
CKJIaMHY IOBENiHKY IMX TBapuH. IIpomucen
3ybaTux KHUTIB 3ab0poHEHO, 0OaraTo BHUIIB Maun. 152. Apanina
3aHeceHO 10 MikHaApOAHOI YepPBOHOI KHUTMU. YOPHOMODCEKA

bios102i4HUlI C/IOBHUYOK: KATOBHIA BYC.
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Tema 1. PIBHOMAHITHICTb TBAPUH

MEPEBIPTE 310bYTI 3HAHHS

1. dAxi pucu xapakTepHi Ana mpeacraBHUKiB xmxux? 2. fAKi pucu mpuramMaHHIL
IpeacTaBHUKAM KUTOIOAIOHMX?

[ng oonumnausux i KMimausux

1. YoMy B KUTOHOAIOHMX BOJIOCAHUN MHOKPUB HEPO3BMHEHUM, a 3aAHi KiHI[IBKU
3HmuKIn? 2. TpuBanuii yac KUTONOAIOHMX BBasKajau pmbamu (mpurazaiite Bimomi Bam
KasKM: «4ymo-iofo puba-KuT»), OCKIIbKM 30BHi TBAapMHU ITMX TPYI [AeINo HomiGHi it
MEIIKAalTh y BOAZHOMY cepemoBuini. Ilepmum BigHic KuUTOMOmiOHMX 1O CCaBIIiB
mBeacbKui yuenuii Kapa Jlinueit. Ik Bu BBaskaeTe, 1110 HAIIITOBXHYJIO HIOr0 Ha OIYMKY,
1[0 KUTU — He pubu, a ccaBIi?

§26. PI3BHOMAHITHICTb CCABLIB: MPUMATU

lMpuzadaiime ocobnueocTi 6yaoBu XpebeTHMUX TBApUH.

Ari ccaBui mHagesxats 1o mpumarie? IIpmmaTm — rpyma ccasIfiB, 10 SIKO1
HaJeKUTh 1 JgiogmHa. CIiJIBHOI0O O3HAKOI0 HPUMATIB € PYyXJuBi m’armnaii
KiHIiBKM XaNaJIbHOTO TUITy. BeJaumKuii majelp IIPOTUCTOITH iHIIIMM, IO A€
3MOry ypidHOMaHiTHMTH XamaJjbHi pyxu. Ilig yac mepecyBaHHA IO 3eMJIi
OpuUMaTH CIHPAIOThCA HA BCIO CTOIy. ¥ HUX J00pe PO3BUHEHUII TOJIOBHUI
MO30K. 3 OpraHiB uyTTd HaWKpalle PO3BHHEHi
opraHu CJIyXy Ta 30DY.

ITomupeni mpumaTtu B TpomiuHmx i cyoTpo-
mivanx yactTuHax Agii, Ad¢puku, IliBnerHOol Ta
ITenTpansHOi AMepuku. Jluiie oquH BUJI MaBI y
OPUPOJHUX YMOBAX TPAILIAETLCA Ha MTiBIHI
€sponu (Icmanis).

e HamismaBnmu — TBapuHM ApPiOHUX i cepen-
HiX poamipiB. Oui IMHUPOKO poscTaBiieHi, XBicT
IoBruii, nyxuactuii. [laabIiii yacTo 3akiHUyIOThCA
He HirTaAMH1, a rauKyBaTUMHU Kirtamu. BigbniicTs
BUJIIB HaliBMaBI BeJe HiuHUI ab0 CyTiHKOBuUii
cmoci6 xuTta. IlpeacraBHMKAMM HAIIiBMABII €
aemypu (man. 153). Ili TBapuHM MalOTh BeJUKI
0oYi, KUBYTh Ha JlepeBax, ;KUBJATHCA IJIOJAAMMU,
KoMaxaMH, AHNAMU NOTaxiB, Api6oHUMu am@i- Maan. 153. Jlemyp KoTAUMM
0iAMU Ta PEeNTHIiAMU.

e Mapnu Bifpi3sHSIOTHLCS BiJf HamiBMaBII KpaIlllM PO3BUTKOM TI'OJIOBHOTO
MO3Ky. OuHi saramOMHM CIPAMOBaHiI BIlepel, 3a0es3leuyouyd TaK 3BaHUHA
06’emnuil 3ip (KoM TIOJA 30pYy IIPABOTO Ta JIIBOTO OUell NEPEeKPUBAIOTHCS).
Ilanbni sakiHuyoThCA Hirramu. MaBn mOAiIAIOTE HAa HNIMPOKOHOCUX i BY3BKO-
HOCHX.

Hlupoxonoci maeénu (irpyHKU, peByHU, NaBYKONOAiOHi MaBIHN) MAaloThb
IMINPOKY HOCOBY IEPETUHKY MiK HOCOBUMHU OTBOpPaMH (3BiAKM ¥ MOXOAUTH IXHSA
HasBa). vKuByTH Ha MepeBax, MalOTh JOBTUil IymKUi xBicT. vKuBIATHCA TJIO-
IaMM POCJMH, KOMaxXaMM, IPiOHMMM OTAIIKaMHU Ta IXHIMU AHIAMH.

By3vkonoci maeénu (Maxkaku, MapTHUIIKM, IaBianu Ta immmi) xapakTepusy-
IOTBCS BY3bKOIO HOCOBOIO IIEPETUHKOIO, AeAKi BN He MAlOTh XBocTa. Makaxku
MalOTh JOBTHU XBiCT, BeyTh I'DYIOBUI Ha3eMHUIN CIIOCIO JKUTTS ab0 MeIKa-
I0Th Ha AepeBax. Ilommpeni B jgicax Ta ropax Adpuru Ta Asii, :KuUBIATHCA
POCJIVMHHOIO Ta TBapuHHOIO Imkelo. Cepen Hux HaliBimomimuii marxax-pesyc
(mag. 154, 1).

97

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
MinicTepcTBO ocBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



Maan. 154. Byspkonoci maBnu: 1 — Makak-pesyc; 2 — 3ejieHa MapTHIIKA; 3 — MaBiad

MapTumiku mepeBaskHO KUBYTh Y TPOIMiuHMX Jicax Adpuru. sKupasarscs
pociaumHHOIO Iixeio. YacTo MaioTh OOBri Byca um 00pOAy, HAK-OT 3eleHd
mapmuwra (Man. 154, 2). Ilasianu (man. 154, 3) nmomuperi B Abpurni, Tpu-
MaloThbCca 3TrpagMu. Bceimai, XKuByTh crTajamMu i3 uiTko iepapxiero. Ile
o3Hauae, M0 KOKHA OCOOMHA Ma€ B CTali MeBHY Uepry IpPU CHOKMBaHHI 1Ki,
IeBHEe MicIle IIiJ yac mepecyBauusa cTaga Toifo. CTagoM Kepye BOKAK — CUJIbHUHA
caMeIllb, SKOMY IIiAIIOPAIKOBYIOThCA BCi iHmIi ocoounuu. ITaBiaHiB 11ie HaA3UBaOTH
«CODAKOroJIOBUMI MaBIaMM», 00 IXHsS IoJIOBa CXO0Ka Ha cobaudy.

Axi pucu mpuramanHi moguHONOAIOHUM MaBnam? [ JOIMHOMOTIOHUX
MAaBII XapaKTEPHOI0 O3HAKOIO0 € BifcyTHicTh XBocTa. I'oJIOBHMI MO30OK Jg00pe
posBuHeHU#. [lo HUX HajgexaTh I'iOOHU, OPAHTYTaH, IITMMIIaH3e, TOPUJIA.

TI'i6onu (main. 155, 1) MmaroTh MOBri IepeaHi KiHI[IBKU, 3a JOIIOMOI'OI0 AKHUX
cTpubaTh 3 rigky Ha riaky. JKusyrs y gicax IIiBmennoi Ta IliBgenno-Cxigaol
Agsii.

Opaneyman (man. 155, 2) — Besmka MaBla 3 BUAOBXKEHUMM KiHITiBkaMmu,
BKpuTa pyznoio mepcTio. JKuBe Ha gepeBax i AysKe pifKO CIYCKAETHCS Ha 3€MJIIO
(«opaHr-yTaH» y mepeKJaAi 3 MaJaiichbKOI MOBU O3HAYA€E «JIiCOBa JIIOAWHA»).
ITomupenuii y BoJIOTMX TPOImiuHUX Jicax octpoBiB Cymarpa Ta Kamimanran
(Immonesia). KuBuThCA mJIOJaMM pOCAWH, a TaKOX ANNAMU MOTaxXiB i
nrammeuaramu. sKuse no 30 pokis. Bupg 3aneceno mo MikHapomHoi yepBOHOIL
KHUTH.

HTumnansze 36uuwaivinuil (Man. 155, 3) mMae rycTuii YOPHUI BOJOCAHUIA
noxkpuB. JIMIBLOBUMI Bimmis uepema Jiedb BuUcTymae Bmepen. Ha Bigmimy Bifg
OpaHTyTaHAa, y IMMIUMIIaH3€e BeJUKi BymIHi pakoBuHU. [lomupenuit y sricax Ta Ha
BigKpuTux 1mpocTropax EkBaropiasbHOI AQpuKH, KHUBUTHCA NePEBaKHO
pocamHHOIO IXKero. fIK i1 maBianu, IMMIIaH3€e TPUMAIOTLCA I'PYIIaMU, AKi 0U0JII0€
caMeIllb-BO:KaK. TpHUBANICTh KUTTA IMMMNOaH3e — mo 60 pokis. ¥V mumumnoaHse

Maun. 155. JIroguaononioui masnu: 1 — riGox; 2 — opaHryTaH; 3 — IINMIIAH3€ 3BUYAMHUIA;
4 — ropuna
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Tema 1. PIBHOMAHITHICTb TBAPUH

no0Ope BUABJIEHI eMOIIii, xopomia mam’ ATb. ¥ 30-X pokax XX cTopiuusa BiAKPUTO
KapJHUKOBOI'0 INMMIaH3e, abo 60H000. OOuaBa BUAM IIMMIIAH3€ 3aHECEHO [0
MixxHapogHoi uepBOHOI KHUTH.

I'opuna (man. 155, 4) — Haibinpma 3 goguHOonoxi6bHux masmn. IIIkipa Ta
IIePCTh, IKa BKPUBAE TiJI0, YOPHi. BesrKa roiosa 3 HUSbKUM JI000OM, CYIiJIbHIM
KICTKOBMM BAJKOM HaJ OYMMa Ta MAaCUBHUMU Inenenamu. sKuByTh ropusim
HeBeJIUKMMHU rpynaMu Ha Tepurtopii ExBaropianbmoi Adpuru. Ixmiii cmocio
JKUTTA MaJjo IIOB’sA3aHWII 3 [OepeBaMHu, Ile IepeBa*KHO HAa3eMHi TBapWHHU.
JHupnarecsa pocamHHOIO Ixkero. 'opuay Tako:K 3ameceHo mo MimmapomHoi
YepBOHOI KHUTH.

Haiionm:xui mo moamuam 3a OioJMOTIiUHMMM TOKa3HMKAMM Ta CHaIKOBOIO
indopmMmaliero ropuiia i mumnanse. JlaHi MOJEeKyJIAPHUX AOCIiKeHb CBiIUaTh
Ipo Te, IO B IMMMIIaH3€e I JIOAUHN CIagKoBa iHdopmalris 36iraeroesa Ha 91 %.

bionozivyHuli CJIOBHUYOK: mpumMaTHu, 06’€MHUI 3ip, iepapxig.

MEPEBIPTE 310bYTI 3HAHHS

1. Axa saragbua xapaktepuctuka npumariB? 2. ki ocobauBoCTi Bigpi3HAIOTH
JIIOAUHOMOAIOHMX MaBII Bix immmmx?

Llikaso 3Hamu

B IHAgii Mmakak-pesyciB yBaxatoTb CBALLEHHUMW TBapuHaMK. [ns HAX Ha NOnsix 3anuiia-
I0Tb He3ibpaHol 4YacTuHy Bpoxato. [aBHi €rMnTaHM BBaXanu CBALWEHHMMW naBia-
HiB-ramagpunis.

v Bu BXe 3HaeTe, Ky BaXXNIMBY pornb BigirpatoTb 64Konm Ta AkMeni Sk 3anustoBadi
<%Qf‘ pocnuH. 3okpema, TiNbKK Li KOMaxy 3anunioTb KOHIOLWWHY, SKa Cryrye kKopmMo-
BOI POCIINHOK Of1S CBINCBKUX KOMWUTHUX TBapWH. YpaxoBylouu Te, WO 3aBASKM
6axonam noguvHa oTpuMye mMeg, Bick, npononic (WiHHY KNenky pevyoBuHY, KKy BUpobns-
0T 64K0NN ANa 3amasyBaHHS LWiNMH Y BYJUKY i sika Mae nikyBarnbHi BNacTUBOCTI), ponb
LMX KOMax Yy XUTTi NognHn 3pocTtae we Ginblie. Ane HagMipHe BUKOPUCTAHHS NeCTULm-
[iB 4acTo cnpunynHsae macoBy 3arnbenb KoMmax-3anunoBadis. Tomy nepeg TMM, SK 3aCTo-
coByBaTH ix gnga 6opoTebu 3i WKIgAMBUMM BUOAMN KOMaX, POCITMH, NapasnTuUYHnx rpnbis
TOLWO, NOTPIOHO NepekoHaTUCL Y TOMY, WO Li pevyoBuHM Oe3neyHi onst KOPUCHUX npea-
CTaBHWKIB MicLeBOI hayHu.

9% HuHi, konu 3arocTptoeTbesa Nnpobnema 3abesneyeHHs NOACTBa NPOAOBOSILCTBOM,

&5/ a pecypcu CBiTOBOro okeaHy MoCTiNHO CKOPOYYIOTLCA, Aedani BaXxnueiy porb

BiAirpae akBakynbTypa — WWITY4YHe po3BeAeHHS Ta BUPOLLYBaHHS BOOHUX OpraHis-

MiB (pu0, pakonofibHux, Montockie Towo). Ane BeAeHHI0 akBakynbTypu 3aBaxae 3abpya-

HEHHs1 BOAOVM NPOMMUCNOBMMYM Ta NOOYTOBUMM CTOKaMu. TOMy A45s OTPMMaHHSA NOTPiOHOT

KiNbKOCTI akBaKynbTypu noguHa mae abatum nNpo YMcToTy BOOOMM, 30Kpema Mnpo iXHin
3axucT Bif 3a0pyAHEHHS.

» . B YkpaiHi nowwupeHui wepLueHs. Moro otTpyTa Bkpan HebeaneyHa ans SIOANHN:
a\?L* 3—4 yxaneHHsi Li€i BENMKOI OCU MOXYTb CNIPUYUHUTY BaXkKi HAcnigku, ocobnmeo
AKLLO NoANHA Ma€e NigBULLIEHY YYTNMBICTb 4O OTPYTU NepeTuHYacTokpunux. 3ara-
fIOM LWepLUHi He arpecuBHi, ane MOXYTb HanagaTu Ha MOANHY, 3axuLLalym CBOE rHi3do0.
Tomy He cnig gpatyBaTu CyCniNbHUX NepeTUHYaCTOKPMANX, NOpyLlyBaTK ixHi rHizga. Li
KOMaxu He BBaXaloTb NI0AMHY 3a BOpora Ta XansaTb i, Me 3axuLlaroym CBOE XUTTS UK
CiM’10. AKLLO X LepLUeHb Bac yxanue, NOTPIGHO MPOMUTM ypaxeHy AiNsSHKY Tina Boaot 3
Oe3iHdiKyloYMM MUoM, o6pobuTn paHKy TaMnoHOM 3i CMUMPTOM Ta MpUKNAacTU Ao Hel
LLIOCb XOnOAHe.
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HgA
j\ . AKwo yxaneHHs abo ykycu oTpyTHUX TBApWH Tpannsnucs i paHiwe, BapTo 3acTo-
}SL* cyBaTu npoTuanepridyHui 3acid. Y byab-akomy pasi, SKLo Bac yxanuna abo yky-

cuna oTpyTHa TBapuHa (Hanpuknaga, TapaHTyn, kKapakypT, ragtoka), cnig HeramHo
3BEPHYTUCA OO0 Nikaps, AKMin HagacTb KBariikoBaHy JONOMOry.

Lj Barato nogen 6axalTb yTpumyBaT B cebe BOOMa eK30TUYHMX TBApUH: KOMax,

\) naByKkiB, akBapiyMHUX pn6, amibin, Awipok Towo. 3a 4ONOMOrow iHTEPHETY Npo-

“" BeAiTb MapKeTUHT: 3'AcyNTe, AKi i3 UMX TBAPUH KOPUCTYIOTLCA NOMMTOM Y BalLOMY

PETioHi, siKka IXHSA BapTICTb, YM JIEMKO iX PO3BOANTHU, siKa cneumndika iXHbOro po3BeaeHHs,

4mn 6e3neyHi BOHU ANs 340pOoB’A NognHK. 3pobiTb BUCHOBOK: AIKUX TBAPWH BU MO 6 pos-
BOAWUTU 3 METOK OTPUMAaHHSA NPUBYTKY.

<
AOBEAEMO HA MPAKTULI o

lpakmuyHa poboma 3
Tema: BUBHAYEHHA OCOBJTIMBOCTEW 30BHIWHBLOI BYAOBW
XPEBETHUX TBAPUH Y 3B’A3KY 3 MPUCTOCYBAHHAM
00O PI3BHNX YMOB ICHYBAHHA

Mera: 3’sacyBaTu ocobGuBOCTi Oym0oBY XpeGeTHUX TBAapWH y 3B A3KY 3 iCHY-
BaHHAM y PiB8HHUX YyMOBaX.

O6nmamHaHHsA, MaTepiaJMm Ta O00’€KTH MOCHIM:KeHHS: BOJIOTi IIpemaparwu,
omypmaia XxpebeTHUX TBapuH, (OTO-, BimeodparMenT, MaJIIOHKH.

Xid pobomu

1. PosrisaubpTe 3aIpPOIIOHOBAHI BunTejieM abd0 BUMTEJILKOIO BOJIOTL IIperapa-
TH, omyzajna, GoTo xpebeTHUX TBapmH (puby, amdibiro, penTuiaito, mraxa Ta
CCaBIIsA).

2. 3BepHiTH yBary Ha Taki O3HaKMW: IMOKPHUBU Tija, opma Tija, opraHu
mepecyBaHHs, OPTaHU AUXAHHS.

3. 3pob6iTh BUCHOBKU, 3a3HAYMBIIKN OCHOBHI ITPMCTOCYBaHHS B 30BHIITHiN
O0ymoBi xpebeTHUX TBApWH J0 KUTTS B PI3HUX YMOBaX CEpPeIOBUIIA.
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Tema 2.

NMPOLECHU
KXKUTTEAISABHOCTI
TBAPWH

® Slki OCOBAMBOCTI BYAOBU PI3HNX CUCTEM OPIAHIB TBAPUH: TPABHOI,
BUAIABHOI, AMXOABHOI, KPOBOHOCHOI, ONOPHO-PYXOBOI, HEPBOBOI,
CTATEBOI?

® SlK BIABYBQAIOTLCS MPOLIECU XXUTTEAISIABHOCTI PI3HMX FPYMN TBAPWH:
YKMBAEHHS, AVXAHHS], TOAHCMOPT PEYOBUH OPTaHIZMOM, BUAIAEHHS,
PYX, MOAPO3AMBICTb, PO3MHOMEHHS, PICT | PO3BUTOK?

® SIki 6yBAOTb GOPMM POIMHOMKEHHS TA TUMMN PO3BUTKY TBOPUH?

§27. )XUBAEHHS TBAPUH

lMpuzadaiime, siki opraHiaMy HanexaTb 4O aBTOTPOMHMX i reTepoTPOdHNX. YnM XunB-
NATLCS XWXKaku, napasutu i canpoTpodun? Lo Take cumbios, ginbTpauin?

Bynp-sixomy opramismy morpibHa eHepris mJisi 3abes3nedyeHHs BJIACHUX IIPO-
meciB KurTemiaabHocTi. SIK Bu mpuramyere, pPOCIWHM SK aBTOTpodu 3qaTHI
3aCBOIOBATHU CBiT/IOBY eHeprito CoHIIS I BUKOPUCTOBYBATH Ii AJIA CUHTE3Yy opra-
HIYHUX CIOJYK 3 Heopra"iunux. [Ipm 11boMy BOHU IIOTJIMHAIOTH 3 I'PYHTY MiHe-
pasbHi CIOJYKM Ta BYIJIEKUCJIUI ras 3 armochepHoro moBiTps. TBapuHu —
rereporpodu. BoHM CIOKMBAIOTL I'OTOBi OpraHiuUHiI peuOBUHN, CTBOPEHI iHIIIM-
mu icroramu. Ilig yac iIXHBOTO PO3IIEIICHHSA 3BLILHAECTHCA €Heprisa, moTpidua
IJI CTBOPEHHS BJIACHUX OPTaHiuHUX cIoayK. KuceHb nys 3mifiCHEHHS TaKUX
XiMiYHHNX peakIlii TBapuHN OTPUMYIOTh 3 MOBiTpPA 3a MJOIIOMOTOI0 OpPTaHiB
IuxaHHs abo uepes MOKpuBU. [JompaBUTU KUCEeHDb 1 TOKUBHI PEUOBUHU J0 KJIi-
TUH IOIIOMara€ TPaHCIOPTHA CHCTeMa OpraHiaMy, HacaMmmepe] KPOBOHOCHA.
Tak camo 3a il JOITOMOTOI0 HEMOTPiOHI OpraHiaMy pedOoBWHU 3 KJIITUH IPAMY-
IOTh IO OpPraHiB BUIiJIeHHS, Uepes SIKi BUIANSIOTLCSI 3 OPraHisMiB Ha30BHi.
Omxe, 3aromkeHa poboTa Bcix opraHiB i cucTeM opraHiB opraHiamy sabesiie-
uyye K OOMiH PEeYOBMH ycepeanHi caMoro opraHisamy, Tax i opranismy 3 HaBKO-
JauinHiM cepegoBuieM. Ili mpoliecu maioTh MOMKJIMBICTHL OpraHisMaM PpOCTH,
pO3BUBATUCA, PO3MHOMKYBATHCDH, PpearyBaTH Ha 3MiHM cepeJoBHUINa iCHYBaHHSI.

O6MIH pe4yoBUH, a6o Memabosli3M, — Ie CYKYIHICTh IPOIECIiB HaIX0-
IKeHHS PEeYOBUH [0 OPraHi3My, IXHBOTO IEePEeTBOPEHHS B HHOMY, a
TaKOK BUBeJEHHSA Ha30BHi KiHIIEBUX NPOAYKTIB 00OMiHYy.

Crioco0u :kUBJIeHHA TBAPUH. 3a CIIOCOOOM JKMBJIEHHS TBAPUH IIOAiIAIOTh Ha
POCIMHOIZHUX, XMKAKiB, canporpodiB, mapasuTiB, KPOBOCUCHUX i BceigHMX
(raba. 1).
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Cnoci6
XXUBTEHHA

PocnuHoigHi

(dbiTocparn)

Xunxakun

Mapasutn

KpoBocucHi
Buaun

CanpoTtpodu

Cunmbio-
Tpodum
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cnocosun XMBNEHHA TBAPUH

Yum
XUBNATbCA

KuBumu
pocnuHamu

YnoBnwoTb
i noigatoTb
KUBUX TBApUH

TpuBanun yac
MeLLKalTb Ha
NOBEPXHI Ymn
BCepeanHi
opraHiamis

i XXNBNATbHCA 3a
IXHi paxyHoK

Kuenatbca
KPOB't0 NM0gNHMN
i TBApUH

CnoxuBalTb
MepTBY opra-
HiKy (peLTKn
opraHismis,
NPOAYKTU
iIXHBOro 0OMiHY
peYvYoBUH)

OpraHiamu, aki
KUBMNATbCA
3aBasKN
cumbiosy

3 iHWKMK
opraHiamamu

Tabnuus 1

Mpuknagun

Monenuui — npeacrtas-
HWKW HaniBTBEPAOKPU-
NNX KOMaXx— XUB-

NATLCSA COKaMM POCHNH

KyK-COHEYKO XNBUTbLCS
nonenuusamu, 3aBasku
YOMY PErYIOE YNCENb-
HICTb UMX LIKiOHWKIB

MpencTaBHUKN HEMa-
Ton — FOCTPUKU — napa-
3UTYIOTb Y KULLKIBHUKY
noauHN

lMpeacTaBHMKM OBOKPU-
NNX — KOMapi — Xus-
NATbCS KPOB'IO MIOANHM
i TBApWUH; BOHM 34aTHi
nepeHocuTn 30yaHMKIB
Hebe3neyHUx 3axBopto-
BaHb, Hanpuknag
Mansapii
XKykn-mepTBOign
CMOXMBaKTb TPYNn
TBapPWH, OYULLLYIOYM Bif
HUX NOBEPXHIO HaLLOI
nnaHeTu

Y BeneTeHCbKOro 4BO-
CTYNKOBOro MOJIOCKA
TPUOAKHU KULLKIBHUK
HEeAOPO3BUHEHUI: BiH
OTPMMYE MOXNBHI peyo-
BUHMU Big CUMBIOTUYHUX
BOAOPOCTEN, 34aTHUX
00 poToCcuHTE3Y
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Tema 2. TPOLIECU XUTTEOIANBHOCTI TBAPVH

lNpodoexeHHs mabnuui

Cnoci6 Yum
Mpuknagu
XUBNEHHA XUBNATbLCA puknan
BceigHi BukopucTtoBy- Pyna nicoBa mypatuka
(nonicparn) I0Tb Pi3Hi 34aTHa XUBUTUCH
oxepena ixi POCINHHOI 1 TBAPUWH-
(POCNUHHY, HOO Xeto

TBapPUHHY XY,
pewTkn opra-
Hi3MiB TOLLO)

Jlo poCcIMHOIMHUX TBApWH HaJEXKaTh Pi3HI BUAM KJIIiB, KOMaX, MOJIIOCKIB,
pub (aK-oT TOBCTOJ106), pentuniii (HampuKIamd, pisHi BuAM iryaH), nraxis (rony-
O0u, Jebeni, BIBCAHKU TOINO), CCABI[iB (IpuU3yHU, B3aMlenomiOHi, KOOMUTHI
TBApPUHN).

XuxkaxaMu € OiJIbIIiCTh KUINMKOBOIOPOMKHUHHIX, IOJJOBOHOTMX MOJIIOCKIB,
6araTo pakoIOAiOHNX, MaBYKOIOAiOHUX, pub, aMm@ibiii, penTuaiii. € xmKaKu
cepel KiJbyacTHUX UepPBiB, KOMaX, YUePEeBOHOTHMX MOJIIOCKiB, IITaxiB i ccaBIIiB.

ITapasuTusm Tako:x mormmupenuit y cBiti TBapuu. Ilpuranmaiire, AKi uepBu;
HmapasuTyioTh y T JiogumHM i pisHMX TBapuH. BOoHUM BUCHAMKYIOTH OpPraHism
XasdAiHa, BUAIJIAOTh MIKiAJWBI I HHOTO PEYOBHHM i TPABMYIOTH OpPraHu, y
AKUX mepeOyBaoTh. € I Taki mapasuTu, AKi ocessoThbCS Ha Tijai xassdiHa.
Hanpurmaazn, 6;1oxu Ta BoIli, 1o ccyTh KpoB. KpoBocucHi Buau mepeOyBaioTh
Ha Tiji xassaiHa Juine Imig Jac sKuBJeHHA (iKcomoBi KJiimii, xoMmapi TOIIo).

CampoTrpodu — oprauisMmu, AKi CIOKMBAIOTh MEPTBY OPraHiKy — mepepo0.is-
I0YM BigMepJIi YacTMHU POCJHH i TBApMH, BiZirpaioTh Ba)KJNUBY POJb y IPOIe-
cax rpyHTOoyTBOpeHHsA. ([Ipuzadaiime cnocib xusnenHs 0ou,08020 ueps’ aKa.)
Crapabeli CBAIEHHUN CIIOMKMBAE eKCKPeMeHTHU TBapuH. IlepepobJIsaioun MoCIi
KOIMMTHUX TBApUH, BiH POOUTH 3 THOIO KYJIIO, IKY 3aKOIIy€ B I'PYHT Ha I'INOUHY
mo 40 cm. ¥ KyJro 3 THOIO ckapabeii Bigkjaagae saiine. JIJuunuka 3’igae 3aroToB-
JIeHi s Hel samacy 1aKi Ta 3a/IsIIbKOBYETRhCS B iXHiX samuinkax. «Camitapuy»
(GyHKIII0 3AiACHIOIOTH, TAKOXK CIOMKWBaAUi TPYIiB TBapuH — Hekpogazu. lle,
HaNPUKJIAL, KyKu-MmepTBoigu (Maj. 156).

SayMImKamMu Bif 00iy XMiKUX 3BipiB i TpymaMu TBapUH MKUBIATHCA Ipudu
(man. 156, 4).

Maun. 156. TBapunu-canporpodu: 1 — ckapabell CBAIEHHNIA; 2 — IOM[OBUI 4epB’AK;
3 — MepTBOix YOpHUIA; 4 — rpud YOPHUH

OcobsimBUM cIocoO0OM KUBJIEHHS TBapuH € (inbrpamis. Opzauidmu-gine-
mpamopu (IBOCTYJIKOBI MOJIIOCKM, HAIIPUKJIA] »Ka0yPHUI[i Ta HepIiBHUILL, I'y0-
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Mauan. 157. TBapuau-
dinsTpaTopu:
1 — migii; 2 — Kur
2 ropbau

KM) CIIO}KMBAIOTHL APiOHI OpraHisaMmu Ta YaCTMHKHU OpPraHiku, 3aBHCJIi y BOmi
(mag. 157).

Benuxuii 06’eM BOAM IIPOILiIKYIOTH Uepe3 CBOEPiAHHUI (PiabTp — KUTOBUM
BYyC — BycaTi KUTH. 3a JOIIOMOI0I0 OCOOJIMBOTO IiINJIBLHOTO amapaTy, YTBOPEHO-
ro 3A0pOBUMHU IyraMu, *KUBUTLCSI I BejleTeHCbKa KHUTOBAa akKyJja. TBapuHU-
GizpTpaTOPU CIOPHUSIOTH IIPOIECAM CAMOOUYMUIIEHHS BOAOMM — 3BiJILHEHHIO Bif
HaJIJIUIIKOBOI Opradiku.

BionoziyHuii CI0BHUYOK: xMsKaTBO, (hitodaris, remarodaria, cuméiorpodu.

MEPEBIPTE 3406YTI 3HAHHA

1. YuM KUBJI€EHHS TBApWUH BimpisHAeTbcs Bim :kuBieHHA pocaumu? 2. AKi osHaku
nputaMauHi xmuM Bugam TBapuu? 3. CxapakxrepusyiitTe diTodario AK cmocid KuB-
JeHHA TBapuH. 4. fKi TBapuHmM HajexaTh m0 campoTpodis? fAke sHaUueHHSA campPOTPO-
¢is y opupoxi? 5. AK KuBIATHCA TBapUHU-(DiabTPaTOPU?

[ng oonumausBux i KMimausux

1. IITo cminbHOTO ¥I BiIMiHHOTO B KUWBJIEHHI MapasUTUYHUX i KPOBOCUCHUX BUAIB?
2. Ackapuja JI0IChKa MEIIKAE Y KUMIKIBHUKY Ta KUBUTHCSA HOr0 BMiCTOM, HE CIIOMKU-
BalOUM KJIiTHHHK camMoro xassina. Yomy il BBasKaOTh IIapasuToOM?

§28. OPTAHMU TPABAEHHS TBAPUH

lMpuzadaiime, siki TBapUHM Hanexatb 40 6e3xpebdeTHUX, a ski — Ao xpebeTHux. Lo Take
xeniuepwu, knoaka?

Byab-axuit Bug ixKi, AKUM JKUBJIATHCSI TBAPUHU, CKJIALAETHCSI 3 MOJEKY.JI
CKJIAIHUX OPTaHIUHUX CHOJYK. /IJIsS pPo3KJaZaHHA iX HA IIPOCTiIIi, IKi Moike
3aCBOITH OpraHiaM, MOTPiOHI crerniaabHi 6i0JOTiYHO aKTHUBHI PeUOBUHU GiJIKO-
BOi Tpupoau — gepmenmu. X BUPOOAAIOTH CIeliamizoBaHi TpaBHi 3am03H.
TpaBnenna 3abe3medyye OpraHidaM TBapMHU IOTPiOHOIO eHepTriero Ta OymiBesb-
HUM MaTepiajgoM.

w IIpomecu po3KJamaHHA CHOJNYK 1Ki HA 1XHI CKJIaJO0Bi Ha3WBaIOTh
mMpds/ieHHAM.

dyHKIi] mepeTpaBiieHHA 1)Ki Ta MOCTauaHHA OPTaHi3My HOKWBHUX PEUOBUH
BUKOHYE TpaBHa cHUcTeMa. 3Ae0iJbIIIOro BOHA CKJANa€ThCA 3 KUWKIGHUKA —
CBOEPiAHOI TPYOKM, OO CKJIAAY AKOI BXOAATH CIelliaizoBaHi KJIiTWMHM: OHI 3
HUX BUIIJAIOTH TpaBHI ()epMeHTH, iHIIII BOMpAIOThL HepeTpaBJIEHI IOKWBHI
peuoBmHU. KUIMKIBHUK HOYMHAETHCSA BXiJHUM OTBOPOM — pOmom — Yepes
AKUM 1Ka HaAXOAWUTH OO TPaBHOI cucTeMu. KUINTKiBHMK MOXKe YTBOPIOBATHU
POBMINPEHHA — WAYHOK, AKUNA 3MifCHIOE YacTUHY IIpolecy TpasjieHHA. Kumi-
KiBHUK YacTO 3aKiHUYETHCSA AHALbLHUM OME0OPOM: Uepe3 HbOTO BUBOAATHCA 3
OpraHidMy HemepeTpaBJIeHI PEemITKH I:Ki.
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Tema 2. TPOLIECU XUTTEOIANBHOCTI TBAPVH

¢ VY KMIIKOBOIOPO:XKHUHHUX (Tipa, Meaysu, MOJIiNN) € ABa BapiaHTH Iiepe-
TpaBJIEeHHA 12Ki: nopoicHUHHe BigOyBaeThCA B KHUIIKOBiM MOPOKHUHI IIig aieio
depmeHTIB, AKI BUAIIAOTL 3aJ03UCTI KJIITUHU, Ta 6HYMPIULHbOKAIMUHHE —
TPAaBHUX BaKYOJISIX TPABHUX KJIITHH.

o VYV IIIOCKHUX YepPBiB KUWKIBHUK 3aMKHeHUll: 3aaHili IioT0 BiAmia Ta aHaJIb-
HU# OTBip BimcyTHi. ¥ Iinm’sAKiB TpaBHA cHCTeMa B IIPOIECi iCTOPHUYHOrO PoO3-
BUTKY 30BciM 3HUKJIA. IJo:KMBHI peyoBUHU IIi mapasuTU KUINMKiBHUKA JIIOIMHNA
i TBapuH BOUMpPAIOTH Uepe3 MOKPUBU Tija. ¥ KIiIbUYACTUX UYEPBIiB KUWKIBHUK
Hackpi3Huil: BiH 3aKiHUyeThCcA aHAJBLHUM OTBOpOM (MaJji. 158).

Maun. 158. Bygosa TpaBHOI CUCTEMU JOIIOBOTO uepB’sika: 1 — poToBa IMOPOMKHMHA;
2 — rioTKa; 3 — cTpaBoXxim; 4 — BoJIO; 5 — NIIYHOK; 6 — KUIMKIBHUK; 7 — aHAJIbHUH
OTBip

e V UJeHHCTOHOTHX CIIeIlialidoBaHi KiHI[IBKM — IleJgenu — (HOpMYIOTh
poToBUII amapaT. 3a HOTo AOIIOMOTOI0 TBAPUHU 3aXOILIIOIOThH 13Ky, MOMXKYThH il
HoAPiOHIOBATH TA HiJHOCUTH JO POTOBOIO OTBOPY. ¥ PIiUKOBOI'O paKa POTOBUIH
OTBip OTOUYIOTH MIiCTH AP KiHI[IBOK: mapa BepXHiX, ABi mapW HUIKHIX IMesen
Ta Tpu napu Hozowenen (Maa. 159). PoroBuii oTBip y HBOTO Belle B KOPOTKUit
CTPaBOXiJ, AKMUI IIePEeXOAuTh B 00’ €MHHUI IIJYHOK. BiH CKJIaJaeThbcs 3 ABOX
BiAisIiB: y mepelHBOMY 12Ka MOAPiOHIOETHCS; V 3aJHBOMY TBEP/Ii YaCTOUYKM Bif-
IiZKYIOThCA Bin pigKol yacTuHM. 3a HUM HOYMHAETHCS KOPOTEHBKA CepenH:A
KUIIKa, AKa [IEPEXOJUTH YV JOBrY 3aAHI0. BoHA BifKpUBaeThCA HA30BHI aHAJB-
HUM OTBOpPOM. ¥ PiUYKOBOI'0O paKa € cIllelliajidoBaHa TpaBHA 3aJi03a — NeYiHKa.

Maun. 159. BynoBa TpaBHOI CHCTeMH UWIEHHCTOHOTMX (Ha IPUKJIA[l paKa piuKoBOro):
1 — poToBuii oTBip; 2 — cTpaBoOXiA; 3 — HMIIYHOK; 4 — KUIIKIBHUK; 5 — aHAJIbLHUII
oTBip; 6 — meuinka

ITaByK-XpecTOBUK MOKe JKWBUTHCA JIWUIIE PiIKOI0 iKeio. 3a JOIOMOTOI0
XeJIiniep BiH yBOAMTH y Tijio 3m100uui oTpyTy Ta TpaBHi (hepmenTu. Tum Tpas-
JIeHHHA, STKVUU IIOYMHAETHCA 11034 TiJIOM TBAapWHU, HA3WBAIOTH NO3AKUULKOBUM.
Yepes nmeBHUI Uac MaByK BUCMOKTYE BMiICT HamiBIIepeTpaBJIEHOI 3400mui.

e Momarocku, K i KijbuacTi uepBU Ta UJEHMCTOHOT, MAlOTh HACKPisHMI
KUINKiBHUK. ¥ POTOBifl IOPOKHUHI UEePEeBOHOTOr0 MOJIOCKA BUHOTPAIHOTO
CIMMAaKa € MJIACTMHKA 3 OPTraHiYHOl PeUOBWHM — IIeJielia, a B IJIOTIL — mepm-
Ka: MYCKYJbHUH A3UK, BKPUTUH 3y0umKaMu. 3a IXHBOIO JOIIOMOT'OI0 TBapMHA
3imKpibae i)y 3 pisHMX MOBEepPXOHL. Uepes POTOBUII OTBip iXKa HAAXOAUTL Y
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TJIOTKY, a 3BiiTM — IO CTPaBOXOHY, III0 YTBOPIOE PO3IIMPEeHHA (B0JO). ¥ Iieit
yac Ha Ky AiroTh TpaBHi (epMEHTU, AKi BUPOOJAIOTH CIAMHHI 3aJ103U. Y IILIY-
HOK BiIKpPHBaIOTHCA NPOTOKU MEUiHKM. SaAHIN BiAmia KUINKiBHUKA BiIKpuBa-
€ThCA HA30BHi aHAJBLHUM OTBOPOM.

e VY xpeOeTHHX TBApUH HACKDPI3HUNA KUINMKIiBHUK BiIKPUBAETHCS HA30BHi
aHAJBLHUM OTBOPOM (OisbIIicTh KicTKOBMX pub i ccaBIiB) ab0 B KJOaKy (Xps-
mioBi pubu, amdibii, pentuiaii, mraxu, mepiroaBipi). Illexenu cayrymoTs Ojasd
BJIOBJICHHS, YTPUMAaHHS, a 4YacTO — i moApiOHeHH 12Ki. ¥V OijibIirocTti xpebeTHUX
TBapUH € cIelliaji3oBaHi TpaBHi 3a703U — MeUiHKa, IiANIJIYHKOBaA 3aj03a, a B
Ha3eMHHUX — IIle ¥ CJIMHHI 3a/103u. ¥ MIEUiHIi YyTBOPIOETHCA JKOBY, AKA CIIPUAE
epeTpaBJIEHHIO JKUPiB, Ta JeAKi TpaBHI hepMeHTH. ¥ KJIITHHAX NEUiHKM 3ala-
caeThCA TJIIKOTEeH, SKUil 3a moTpebu 3MaTHUN PO3IIEIIIOBATHCH OO0 TJIIOKO3MU.
IIt0 cmonyKy TBapuMHH BUKOPUCTOBYIOTH AK eHepreTwmuHy. IligmmiyHKoBa 3ay0-
3a BUPOOJIsie TPaBHI (hepMeHTH, y Hill TaK0K YTBOPIOIOTHCS 0i0J0TiYHO aKTUBHI
PEeYOBMHU — TOPMOHHU, AKi PeryaiooTh IPoIecy OOMiHY BYIJIeBOAIB. ¥ HIIYHKY
MOYMHAIOTHCA ITPOIECH TEePETPABJIEHHS NHOKWBHUX peuoBmH. llicasa maynka
IIpoIlecH IMepeTPaBJIeHHA IOKUBHUX PEUOBUH TPUBAIOTH Y TOHKOMY KUIIIKiBHU-
Ky. HemeperpaBiieHi 3ajnuiku i»Ki mOTpamiadTh Y TOBCTUH KHUIIIKiIBHUK, a 3
HBOTO Yepes3 IPAMY KHUIIKY Ta aHaJbHUN OTBip (200 KJjoaKy) Ha30BHi.

e TpaBHa cucrema pu6 i am¢ioiii (man. 160. A) mouMHAETHCA POTOBUM
OTBOPOM, OOMEKeHUM IrejienaMu. BiH Beme 40 poTOroTKOBOI moposkuuHu. Ha
ii mui € M’sA30BUil BUpiCT — A3UK, AKUI Oepe ydyacTh y IIpolleci KOBTAHHS.
3 POTOIJIOTKOBOI MOPOMKHMHHA 1Ka HAAXOAUTh V CTPABOXil, AKUI BiAKPHUBAETH-
cAd B MIUITYHOK. 3a IIJIYHKOM MiCTUTBCA TOHKWU KUIIKIBHUK, Y SKUU BiKpUBa-
IOThCA IPOTOKM IIEUiHKHU Ta IiAIIJIYHKOBOI 3aJI03U.

¥V 6inpimocTti BuAiB pub Ha Ifesenax Ta iHIIMX KicTKaxX uepella po3TallloBaHi
3y0m, AKi HOoIOMAararmThb CXOIJIIOBATH U yTPUMYyBaTH 340014, a TJIOTKOBi 3y0Ou
KOPOHOIIOAIOHMX — IIe I moapiOHoBaTu ixKy. 3aAHs YacTHHA POTOIJIOTKOBOIL
MOPOYKHUHY IPOHMN3aHA 3A0POBUMH IiIJIMHAMU.

B am®ibiii y poTOTJIOTKOBY ITOPOKHUHY BiIJKPUBAIOTHCS IIPOTOKU CJAMHHUX
s3ay103. CimHa ciayrye Juille OJis 3BOJOMKEHHs I3Ki, 1o moJiermiye ii KOBTaHHS.
ABuK y kab i pomyx YKPUTHUI KJIEHKOI PEYOBMHOIO Ta IPUKPIILJIEHUN IO JHA
POTOIJIOTKM II€peqHIM KiHIleM, TOHi SK 3aJHs ioro uacTuHa BinbHa. jKaba ming
Yac MOJII0OBaHHSA, IIOMiTHUBIIN 310014 (34e6iIbIIIOTO IIe KOMaX!), BUKHUAAE 3 POTO-
BOI1 IIOPOKHUHU BIIEpel SI3UK, OO SKOTrO 1 IMpuKJIereThesa 3gooud (man. 160. B).

Maax. 160. A. Bynosa TpaBHOi cuctemu ampibiit (»xabu): 1 — poTorsIoTKOBA
MOPOKHUHA; 2 — CTPABOXim; 3 — MIIYHOK; 4 — KUIIKiIBHUK (TOHKHUI 1 TOBCTHMI);
5 — Kyoaka. B. 3a JomoMOromo mOBroro A3ukKa »Kaba BJIOBJIOE 34001Y

e TpaBHa cucTeMa PeNTUIIHM [eI0 CKJaAHiIIa MOpiBHAHO 3 ampidbiamu.
Cauna, AKy BUPOOJIAIOTH CAMHHI 3aJ103U, MiCTUTH TpaBHi epmenTr. Kuikis-
HUK BiIKpMBa€ThCA y KJI0OAKy. ¥ HUX € HeBeJWUKa CJila KUIKa — IepemHii
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Tema 2. TPOLIECU XUTTEOIANBHOCTI TBAPVH

BiAmizl TOBCTOrO KUINKiIBHUKA, e IKa
IIEPETPABJIIOETHCS 3a TOIOMOTOI cuMOio-
TUYHUX MiKPOOPTraHi3MiB.

e V mraxiB TpaBHa cHUCTeMa IIOYMHA-
€ThCS NM3b00OM — BHUAOBYKEHUMHM IIleJiera-
MM, BKDPUTHUMU pPOTOBUMHM UYOXJAMU, —
AKUN 3axomaioe i moxpibuioe ixy. Yepes
TJIOTKY 1’Ka MOTpPAaILIsE A0 CTPABOXOAY i Ha
MeBHUM Yac 3aTPUMYETHCA B HOTO POBIIHU-
penHi — eoni (max. 161). Tam mim miero
TPAaBHUX COKiB CJMHU i’Ka 4aCTKOBO Iiepe-
TPaBJIIOETHCA.

Is cTpaBoxOmy iKa HAAXOAWUTH y IILIY-
HOK, AKMU CKJANAEThCA 3 OBOX BimmimiB.

Maan. 161. BymnoBa TpaBHOI cUCTEMH
nraxiB: 1 — por; 2 — cTpaBoxin;

Ilepenuiit BigAin UIIYHKA — 3A03UCMULL. 3 — pojo; 4 — 3aT03UCTHH BimmiN
Y HbOMY BUIiIAETHLCS TPABHUMA CiK, IIin LLIYHKA; 5 — M A30BUI BiAgLI
Iielo AKOTO TpUBa€ IepeTpaBJIeHHA D3Ki. ¥V LTYHKA; 6 — KUIIKIBHUK;

M’ a3080MYy Bimmimi muryHKa iska meperupa- 7 — xmoaka

€ThCS 0 KaIIKomomioHoro crany. Bim mae

TIOTOBIIeHI M’sA30Bi CTIiHKM, a BCepeAnHi BHCTeJeHUH IiJLHOI POTOMIOAi0HO0
o00os0HKOM0. [lesaki Buau nmraxiB A KPaIoro mepeTupants I»Ki 11e Jo01aTKOBO
3aKOBTYIOTh KaMiHImi. MyCcKyJIbHUHA BiAAia NIJIYHKA TeBHOIO MipoOI0 KOMIIEHCYE
nTaxaM BifcyTHicTh 3y0iB Ha IeJienax.

3i mryHka pigka KalnkomomiOHa i»Ka HAAXOOWTh yV TOHKHHN KHUINKIBHUK.
Tyau camMo BiIKPHBAIOTHCA MPOTOKHU ITEUiHKM Ta HiANIIYHKOBOI 3ayo3u. Kurr-
KiBHUK y IITaxiB YKOPOYeHUI, 10 3amobirae sarpuManHio ixki B Timi. Ile oxne
3 IPUCTOCYBAHb IITAaXiB 40 IOJBOTY — 3MEHIIIeHHS Macu iXHbOro Tija. KumkiB-
HUK BiIKPHUBAETHCA y KJIOAKY.

e VY ccaBuiB (Mas. 162. A) rako:x moOpe po3BUHEHI TPaBHi 3aJI03U: CIAUHHI,
meuiHKa Ta migmyakoBa. CcaBIAM IIpUTaMaHHI IIepeapoToBa IMOPOKHMHA Ta
M’sdcHucTi rydou, 3a JOIIOMOI'OI0 AKMX CXOILIIOETLCS ixKa. ¥ POTOBill IIOPOKHMHI
i’Ka moApiOHIOETHCA 3a JOIIOMOTOI0 3y0iB, a TaKOK IIOUMHAETHCA il IIepeTpas-
JIEHHSA IIiJ iel0 TPaBHUX COKiB, IO iX BUPOOJAIOTH CJAUHHI 3a103u (npuzadaii-
me, aki eudu 3y06is € y ccasuyis).

Maan. 162. A. BymoBa TpaBHOI cuCTeMHU cCaBIliB: 1 — mepeapoTOoBa IMOPOKHUHA;
2 — poToBa MOPOKHUHA; 3 — IVIOTKA; 4 — cTpaBoXim; 5 — HMIIYHOK; 6 — meuiHKa;
7 — mignIyHKOBa 3aj703a; 8 — KUIMKIBHUK (TOHKUH i ToBCTHIT); 9 — aHaIbHUE OTBIp.
B. Bynosa 3y6iB ccaBiiB: 1 — KOpoHKa; 2 — 1mieJjienia; 3 — KOpeHi
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3y0u ccaBI[iB CKJIQMAIOTHhCS 3 KOPOHKH Ta
kopena (man. 162. B). Koponka Bucrymae
HaJ TOBEPXHEIO IeJell, TOAi AK KOpPeHi pos-
MIITyIOTBCSI B KOMipKax Imejer. 3a JOIOMO-
roI0 KOPeHiB 3y0M CCaBI[iB IPUKPIIIIOIOTHCA
IO IIejiel. 30BHI KOPOHKM BKPUTO MiITHOIO
eMaJIJIIo, AKa 3aXUIae X BiJ 3HOIITyBaHHA.

LlikaBo 3Hamu

Y ccaBliB, AKi CMOXWBAKTb POCIMMHHY XY, LWO
noraHo MepeTpaBnioETLCH, LWNYHOK MOXe MaTu
syliHol TBApHEN: 1 — CTPABOXiL CcKnagHy 6y_p,01_3y. Hanpuknag, y )XynHnx (ongHi, J10Ci,

2 — citka; 3 — pyGers; Xupacdbu, eisui, se/nuka poeama_xy<_30_6a ma iH.) wny-

4 — KHWEKA; b — CUUYT; HOK CKIaaeTbCs i3 YOTUPbLOX BiaAdinis: pyous, ciTky,

6 — TOHKA KHIIKAa KHWXKM Ta cuyyra (man. 163). Y pybui melukatoTb

MiKpoOpraHiamu, siki gonomaratoTb nepeTpasnoBaTu

KNiTkoBMHY. 3 pybus ka HaaxoauTb 4O CimKu, 3BIATU BOHA BigpUryeTbCs 3HOBY A0 POTOBOT

NOPOXHWHW. TyT YaCTKOBO NepeTpaBrieHa iXa nepetTupaeTbcs 3ybamu i 3BONOXKYETLCA Crnnt-

HO0. 3 POTOBOI NOPOXKHMHU 1XKa HAAXoAUTb 40 KHUXKU (ii CTiIHKM MatoTb 3ropTKu, L0 Haragy-
HOTb apKyLLi KHWXKKM), @ 3 HET — 0 cuyyaa. Tam BUGINSeTbCs WYHKOBUNA CiK.

Maan. 163. Bynosa muiyHKa

bionoziyHuli C/I0BHUYOK: (pepMEHTH, 3aMKHEHMH i HACKPi3HMI KMIIKIBHUK, NediHka,
MO3aKUIIKOBE TPABJIEHHS.

MNEPEBIPTE 3106YTI 3HAHHA

1. fIxe Giosoriubne sHaueHHA Mae mmeperpaBieHHs ki TBapuuaamu? 2. Ilo Take mosa-
KUIIIKOBe TpaBJieHHA? fIxuM TBapmHaMm BoHO mpuramanne? 3. fIKe sHaueHHsS TOABU
miesienn B eBoJIiolii xpebeTHux TBapuH? 4. fIKa poJib MeYiHKY Ta MigNIIYHKOBOI 3aJI103U
y mpoliecax neperpaBieHHs 13xi? 5. 3 Aaxkux BigminiB cKiIamaeThbcda KUIMKiIBHUK XpebeT-
Hux TBapuu? 6. fIka G6ymoBa 3yba y ccaBiiB?

0620B0pimb y 2pynax

dAKi pucu yckJIagHEHHsI CIIOCTepiramTh y TPaBHIHM cucTeMi pisHux rpyn 6esxpeber-
Hux (I rpymna) ta xpeberuux (II rpyma) rBapuu?

[ng oonumnusBux i KMimnusux

YuM MOKHaA HOSACHUTHU, II0 B XMIKUX CCABIIiB IIJIYHOK OJHOKaMepPHUI, TOAi AK y
TUX, K1 JKUBJATHCS POCIMHHOIO i3Kei0, BiH 4acTO MOJKe CKJIaJaTHuCA 3 KiJIbKOX Pi3HUX
3a (pyHKIigMu Bigminais?

TBopYe 3aBOAHHA

ITopiBHATE 0cOOaMBOCTI OGYJ0BY TPaBHOI CHUCTEMU PiBHUX TPYIl XOPAOBUX TBAPUH
3a O3HAKAMMU: UMM II€PeBaKHO JKUBJATHCI, AKUI CIIOci0 KUBJIEHHSA, AKi € opranu
TpaBJieHHA. Bigmosias odopmTe v BUrIALl TaGIMITi.

§29. AMXAHHSA TA TA3OOBMIH Y TBAPUH

lMpuzadaiime, skniA NpoLec Ha3MBalTb ANXaHHAM. Ake noro BGionoriyHe 3HaveHHNA? Lo
Take ra3oobmiH, 06MiH peqoBUH? Aki yHKUIT MiTOXOHAPIN y KNiTUHI? Lo Take andysia?

Biosoriune 3HauenHs mpoiecie razoodminy. CyTb 2a3000MiHy moiArae B
HaIXOMKeHH] i3 30BHiIIHBOrO cepemoBuia kucHio (O,) i BuAiNeHH] B JOBKiLIA
neBHOI cymimi rasis, sokpema Byriekuciaoro (CO,). Oxcuren (O) € ogHuUM 3
XiMiYHUX eJIeMeHTiB, AKi 0epyTh ydacThb y 06araThox XiMiUuHMX peakIliAx, IO
BimOyBaroThCS BcepeqUuHiI KJIITHMH. Ba'KIMBOIO JIAHKOIO Tra3doo00MiHY € IIpoliec
IUXaHHS, AKUI 3a0e3leuye eHepriero mpoiecyu o0OMiHYy PeYOBUH.
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Tema 2. TPOLIECU XUTTEOIANBHOCTI TBAPVH

JduxaHHa — Ba)KJIUBUHN (isiosorivHUil IpoIiec, 3aBASKN AKOMY OpPraHisM TBa-
puH 3a0e31euyeThCcss HeoOximHoio eHepriero. Ilig yac guxanwusa opradisMu BOUpa-
IOTh KHCEHb i BUAIJIAIOTL HA30BHI BYTJIEKUCIHUH ras.

Y TBapuH mpollec AUXAaHHA CKJIAJAETHCI 3 KiJIbKOX eramiB. KuceHb uepes
MIKipHI TOKpuBU Ta/ab0 uyepe3 opraHu AUXAHHSA HaIXOAUTH B opramism. Jlaii
MOITUPIOETHCA 110 HbOMY 3 IMOPOKHUHHOIO PigmHOI0 Ta/abo 3 KpoB’io. Hacrym-
HUH eTanl — HaAXOMMKeHHsS KHCHIO B KJiTuHu. TaM BiH OKMCHIOE opramiuni
PEYOBUHU, YHACIIJOK YOro BUAIIAETHCA IIOTPiOHA opraHiamy exeprisa. Bamian-
Ba pOJIb Yy IIMX MpoIecax HAJEXKUTh OpraHeJaM KJIITUHU — MITOXOHIPiAM.
Y HUX YTBOPIOIOTHCS OCOOJIMBI CIIOJYKU, 3MaTHI HAKOIMUYYBATU €HEePriio.

¥ mporecax OKMCHEHHS OPTaHiYHUX CIIOJNYK — OiJIKiB, KUPiB i ByraeBonaiB —
yTBOpPIOIOTHCA DpisHiI rasu, sokpema CO,. Boru
BUAAJIAIOTHCA 3 KJIITUH 10 IOPOKHUHHOL piamHu
Ta/ab0 B KPOB, a 3 HUMU — JI0 OPTaHiB AWXaHHA
Ta/abo moKpuBiB. [aJi 11i peuoBUHU BUBOASATHCA
3 OpraHi3sMy Ha30BHi.

II1o6 oTpumyBaTHM KuCEeHb, ¥ TBAapUH PO3BU-
HYJHNCS CIeliaJbHi IPUCTOCYBaHHA, AKi BOUpa-
IOTh M0ro 3 MOBiTPs abo Boau. MeIrKaHIIi BogoiM
BOMpPAIOThL KHCEHb 3 BoAau. ['adoo0MiH y HHUX
MOJKe 3IificHIoBaTHCS uepe3 IIOKpuBu abo 3a
IOIIOMOroio 3s10ep. MeIllIKaHIII HazeMHOT0 cepeno-
BUIIla BOMPAIOTh KUCEHb 3 aTMoc(hepHOro IIOBi-
TpsA 3a [OOIOMOIOI0 IiHIMMX CcHelliajJi3oBaHUX
OpraHiB qUXaHHAI.

OcobauBocTi razoo0mMiHy B 0e3xpedeTHUX
TBapuH. ¥ 6ararhbox 0e3xpedeTHUX HeMae€ CIelri-
aJi30BaHUX OpPraHiB auxaHHA. Tak, y DOIMIOBHUX
uyepB’AKIB KHCEeHb HAIXOAUTH UYepe3 3BOJIOKEHi
LOKPUBU y KPOB, KA TPAHCIOPTYe ioro mo tiny Max. 164. Cxema razoo6miny
(maj. 164, 1). ¥V 6araTomeTiHKOBUX KiJbuacTuX qepe}‘;’ a”;f;}?yu(l;ciﬁzu? Lme
4YepBiB MOMKYTh YTBODIOBATHCH TOHKOCTIHHI  pg 34 aonoﬁor%ro Bﬂﬁ‘lép 2)
BHUPOCTH IOKPUBiIB — 3a6pa (Man. 164, 2), mio
3a0e3IeuyIoTh IIOTJIMHAHHSA KKCHIO 3 BOAM. 3a AOIOMOTOI0 3g0ep AMXaloTh
paxomomiOHi I MOJIIOCKM — MEIIKAHII BOAOUM (ZBOCTYJIKOBi, T'OJIOBOHOTI It
OaraTo BuAiB uepeBoHOTuUX). KuceHb y 3a0pa, TaKk caMo AK i uepes IOKpPUBHU,
HAIXOAUTh HMIIAX0M Audysii.

¥V maByKomomiOHMX i KoMax AMXaHHA 3a0e3meuyioTh Tpaxei (posraay:keHi
TpyOGOUYKM) Ta JereHeBi MimKuy (MiIKomoaioHi BUM’AYyBaHHA 3i CKJIAAUYacTUMU

002 02

Mauan. 165. Opraru
OIUXaHHSA Ha3eMHUX
6e3xpebeTHUX TBApPUH:
1 — Tpaxei Komax;

2 — jereHeBi MimmIKu
HaBYKOIOAiOHUX
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crinkamu) (maJ. 165). Posrany:xkymounucs, mpaxei IPpOHUKAIOTH IO BCiX OpraHis
TBapuHu. HasoBHI Tpaxeli Ta JereHeBi MIIIIKM BigKpPHBAIOTHBCSI OTBOpPA-
MU — OUXAJbUAMU.

Y HaseMHUX 1 JeAKUX IIPICHOBOJHUX YEPEBOHOTHMX MOJIOCKIB Opranom
IUXaHHSA CHYIyE JIET€HSA — BHUAO3MiHEeHa MiJAHKA MaHTii, ge po3Taly:KyIOThCA
KPOBOHOCHI CyIUHH.

Opranu JuxaHHS, IPUTAMaHHI XpeOeTHUM TBapHHAM.

e Opranu guxaHHsg pud — 3a0pa (maa. 166) — poaramioBaHi 3 060X GOKiB
3A0pOBUX AYyr. 330BHI KOKHOTO Kpal 3s0poBOi Iyru € nBa PAIU 310P08UX
nesCcmox 4epBOHOTO KOJBOPY. ¥ HUX PO3TralyKYIOTHbCSA KPOBOHOCHI CyAWHU i
BimOyBaeThcA razoo0MiH. 3aBIAKM pyXaM 3A0pOBUX KPUIIOK Yy KiCTKOBUX pud
BOJZla TPOXOAUTH Uepes3 POTOBUI OTBip, I'VIOTKY Ta 3s10pOBi MIiJMHM, OMUBAIOYN
340poBi memocTku. Kou 310poBi KPUIIIKY IOBEPTAIOTLCS Y BUXiAHE MOJIOMKEH-
Hs, BOJa BUXOJAUTH 3-IiJ] HUX HA30BHi. XPANIOBI pubu 3A0POBUX KPUIIIOK He
MaloTh: 3s0pOBi IMiMMHM B HMUX BiJKPHUBAIOTHCI HA30BHI camocTiiHEMMN
OTBOpaMM.

Mauan. 166. Cxema razoobminy B 3s6pax pudbu: 1 — 3a6pa; 2 — 320pOBi IMEJTIOCTKY;
3 — 3s0poBi TMuMHKHU; 4 — 370poBa Ayra

3 BHYTPIIIHLOrO OOKY 3d0pOBOI Ayru poaMiieHi 6inaBi 326posi muiuHKu,
AKI CIyryioTh CBOEpigZHUM (iJIbTPyBaJbHUM amapaToM. BoHHM 3amobiraimoThb
HOTPAILIAHHIO I3Ki Ta CTOPOHHIX YaCTOK 3 BOJOIO Ha 3s0pOBi IIEJIIOCTKHU.

e Jlmumaku am@ibiii TakoK IUXAIOTh 310paMu, ajie B JOPOCJIOMY Billi BOHH
3/1e01IBIIIOT0 AUXAI0Th aTMOCHEPHUM KUCHEM 34 JOIMOMOTOI0 JeTeHb — MapHuX
KoMipuacTtux MimkiB (man. 167, 1). Ilapui Hisapi 3 xJgamamamMu BeayTb 10
POTOTJIOTKOBOI IOPOKHUHU, 3BiIKM IIOBITpPs moTpamasde mo fezews. Ilig uac
BAUXY Yy TBAPUHU OIMYCKAETHCSA THO POTOTJIOTKOBOI MMOPOKHUHY, SKa 3aII0OBHIO-
€ThCA IIOBITPAM, IO HPOXOAUTH uepeld Hizapi. IloTim 1e amo mizmiMaeTned i
MIPOINITOBXYE IOBITPA B JiereHi (KJamaHU IEPEIIKOAKal0Th BUXOIY MIOBiTpSA
yepes3 HisZapi Ha30BHI).

HagxomKeHHA KUCHIO B OpraHisdM, 0cOOJIMBO Iif yac mepebyBaHHA amdiodii
Oix Bomoio, 3a0esIeuye Ie ¥ IMIKipHe TUXaHHsd.

e Jlereui penmTuiiii MalOTh CKJIAAHIIIYy OYZOBY: ¥ HHUX € CHCTEMa II€PETU-
HOK, AKi 301JIbIITyIOTH MOBEPXHIO ra3oobminy (man. 167, 2). Kpim Toro, y HuUX
(opMyIOThCA AUXAJbHI NIJIAXU, AKI CKJIAZAIOTHCA 3 IIOCIiJOBHO 3 €IHAHUX
roprati, Tpaxei Ta 6pouxis (B am}ibiii Bouu BifmcyTHi). Tpaxes po3raayKyeThb-
cs Ha IBa OGPOHXU, IO 3aXOAATH MO JiereHb. IIoBiTpPaA HAAXOAUTEL AO JEeTeHb i
BUXOJUTh 3 HUX 3aBAAKKM CKOPOUYEHHIO MiKpeOepHMX M’a3iB, AKiI pyxaioTh
pebpa. YHaACIiZOK IILOro 3MiHIOETHCS 00’eM mopoxkHHHM Tina. Koam 06’em
MOPOKHUHM Tijsia 36iJAbIIyeTbCA — BimOyBA€ThCA BAUX, KOJU 3MEHIIYETh-
cAd — BUAUX.
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Tema 2. TPOLIECU XUTTEOIANBHOCTI TBAPVH

Maun. 167. Opranu fuxaHHSA XOPAOBUX TBAPUH — MEIIKAHI[IB HA3€MHOI'0 CepPeIOBMILIA:
1 — amibiit; 2 — pentuaiit; 3 — mraxiB; 4 — ccaBIiB (a — Jereti; 6 — OpoHXU;
6 — Tpaxes; z — MOBITPAHI MimKu; 0 — aJIbBeOJIN)

e VY mraxiB 0co0MBOCTI OYAOBU AUXAJbHOI CHCTEeMHU CIPSIMOBAHI HacaMile-
pen Ha edeKTuBHe 3abe3lleUueHHA IX eHepri€io mif Jac IOJbOTY Ta 3MEHIIIeHHS
Macu Tija. [IuxajabHI HIIAXY IOYMHAIOTHCA HI3APAMU, AKi BiAKPMBAIOTHCA B
HOCOBY IIOPOKHHHY. SBiATH IOBITpPsA IOTpaIlJs€ 00 BEPXHBLOI ropraHi, IIo
cOBi 3B’sA3KM (Ha BifMiHY Bij iHINIMX TBapuH).

Jlereui nraxiB MaroTh rydouacTy OymOBY, IO 30iJbIIye IXHIO IIOBEPXHIO IJIs
razooOminy (mas. 167, 3). Bpouxu, AKi BXOAATH y JIeT€Hi, PO3ralyKyrThCA.
IxHi rosoBHi Bigrany:KeHHs PO3INHPIOIOTLCA i II03a JIereHAMU BiJKPHBAIOTHCS
B TOHKOCTiHHIi nogimpani miwku (zuB. mas. 167, 3z ), posramioBaHi Mi BHY-
TpilIHiMu opraHamMu nrtaxa. 3aBIAKM IMOBITPAHMM MIIIIKaM IITaXaM IIPUTaMaH-
He nodsiune duxannsn. Ilinx yac BOMXy HOBITPA HPOXOAUTH uUepes JIereHi, me
KHCEeHb HAAXOAUTH Y KpoB. HacTmHa 0araTroro Ha KHCEHb IIOBiTPs, MUHAIOUHN
JiereHi, Bipasy cIpsaMOBYETLCA OO0 3aMHiX moBiTpAHUX MimkiB. Ilig yac Bugu-
Xy IIe HOBiTpsA IPOXOAUTH uepes JereHi, e KMCeHb 3HOBY IOTPAILISAE Yy KPOB.
Or:ke, y ITaxXiB KHMCEeHb HAOXOAUTL y KPOB AK IIiJ yac BAUXY, TaK i Imig udac
Buauxy. IloBiTps, IO HAAXOAUTL OO MOBITPAHUX MINIKiB IIif 4Yac IIOJILOTY,
IeBHUM UMHOM 3aXHIIA€ TiJIO IITaxa Bif meperpiBaHHSA Ta IIOJIETIIIyE HOro Macy.

e JluxanbHi maaxu ccaBuiB (Masg. 167, 4) TOUYMHAIOTHCA HOCOBOIO ITOPOXK-
HUHOIO, KyAUW BeAyTh MapHi Hi3Api, i BKJIOUAIOTh HOCOTJIOTKY, TOpTaHb (e
pO3TaIlioBaHi roJiocoBi 3B’sA3KM), Tpaxeio Ta mapHi Opouxu. BpoHxM 3axogsaTh
y rybuacTi Jeredi i1 posrajay:KyoThbCcsa Ha ApiOHI 6ponxionu. Bpouxioan s3akiH-
YYIOThCA APIOHUMH MiXypuamMu — anseeoramu (Mana. 167, 40), cTiHKU AKUX
obmayTaHi Kamijspamu. 3aBOAKM BEJUKIA KiJbKOCTI aibBeoJ 3HAYHO 30iJb-
IIYETHCSA MOBEPXHA JiereHb, Uyepes AKY BimOyBaeThcA ra3o00MiH.

JlnxailbHi PyX®W y CCABIIiB 3MiHCHIOIOTHCA HE TiJIbKU 3aBIAKH CKOPOUYEHHIO
Ta Po3cjablieHHI0 MiKpeOepHMX M’fA3iB, a B miagparmMu Ta M’ d3iB CTiHKK
YepeBHOI IIOPOKHUHN.

lﬁ’l Jiappazma — m’a3, 10 MOTIAE MOPOKHUHY TijIa Ha TPYAHY Ta YepPEeBHY.
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bionoziyHuii CI0BHUYOK: Ta3000MiH, Tpaxei, jiereHeBi MIilIKW, MOBITpAHI MimKwm,
moaBiiiHe TUXaHH, Hiagparma.

MEPEBIPTE 340bYTI 3HAHHA

1. ke Giosoriume sHaueHHA Ipolecy AuxaHua? 2. Y AKMX TBAPUH ra3oo0MiH Bin-
OyBaeThcs Juie yepes mokpusBu? 3. JIKi opranu guxaHHS XapaKTepPHi s MEIIKaHIiB
Bomoiim? 4. fIKi opraHu AMXaHHS TPAILIAKTLECSA Y TBAPUH — MEIIKAHI[IB HAa3eMHOI'O
cepenmoBuinia? 5. fIke 3HaUeHHA Mae MPOIEC MOABIMHOr0 AUXaHHA y NTaxXiB?

0620B0piMb y 2pynax

ki yeckaagHeHHS UXaJbHOI CUCTEMU crocTepiratoTh y 6esxpeberrux (I rpyma) ra
xpeberuux (II rpyna) rBapun?

[ns oonumausux i KMimauBux

YuM MOKHA MTOSACHUTH, IO B [OEIKUX UYEPEeBOHOTUX MOJIOCKIB — MeIIKaHIIiB
BOJOWM — OpraH AUXaHHS JereHd?

TBOpYe 3aBOAHHSA

CxapaKTepusyiiTe 0co0JUBOCTI OYZOBM AMXAJBHOI CHCTEMU DiBHUX T'DYIN TBapuH
(4IeHUCTOHOT, MOJIIOCKM, pubu, amdibii, penrumii, mTaxu, ccasBili) 3a TaKUMHU O3HA-
KaMH: cepeIoBUIIle iCHYBaHHs, 0COOJMBOCTI Oy0BM AMXaJbHOI CCTEeMHU Ta Ta3000MimHy.
BignmoBigs oopmTe y BUTIAAI TaOIMIII.

§30. KPOB, 1T OCHOBHI ®YHKLIIi. TPAHCIOPT
PEYOBMH MO OPrAHI3MY TBAPUH

lMpuzadaiime, sk BinOyBa€eTLCS TPAHCNOPT PEYOBMH MO POCHIMHI.

Y TBapuH QYHKIIII TPAaHCIOPTY Ta PO3MOLIIY IO OPraHidaMy KHCHIO, IIOKUB-
HUX i 010JIOTIUHO aKTUBHUX PEUYOBHUH, a TaKOXK HAIXOMKEHHS IO OpPraHiB BUIi-
JIeHHS KiHIIeBUX MPOAYKTiB OOMiHY PeUYOBUH BUKOHYIOTH IIMPKYJIATOPHI cucTe-
mu. HaiieexkTuBHina cepes; HUX — KPOBOHOCHA.

ITo cyauHax KPOBOHOCHOI CUCTEMY PYXaeThcA Kpo6. lleHTpasbHUM IIyJIbCy-
I0YM OPTaHOM KPOBOHOCHOI CHCTEMU € cepye, gKe 3abesnedye Pyx KPOBi.

l* ,l CyauHu, AKMMM KPOB PYyXa€ThCA Bix ceplid, Ha3MBAIOTH dpmepiamu, a
Ti, AKKMHU BOHA MPAMYE 0 cepia, — BeHamu. Haiiapiouinri kpoBoHOCHI
CYIMHHM MAIOTh Ha3By KANisApu.

Kpog, i1 ocuorHi (yuriii. Kpos ckiaazaeTseda 3 pigkoi MisKKJIITHHHOI pedo-
BUHU — NJA3MU Ta KJIITHUH, AKIi I1le HA3UBAIOTh opMeHi eaemenmu (Maj. 168).
Y xpebeTHHX TBapHWH i JIOAUHU TaKUMU (GOPMEHUMHU eJIeMeHTaMU € ePUTPOIIN-
THU, JIEUKOIIUTH Ta TPOMOOIIUTH.

Epumpoyumu 3abapBiieHi B 4epBOHUI KOJIp 3aBAAKN BMiCTy ZVMXaJIbHOTO
mirmeHTy — remoryiobiny. Ile 6inKoBa cmoayka, 1o MicTUTh aToM Pepymy.
T'emorsi06iH BifxmoBizae 3a 3B’ A3yBaHHS MOJIEKYJI KMCHIO i TPDAHCIIOPTYBaHHS iX
Jo kiaiTuH Tina. Biggasmmu xkucens (O,), remorno6in 3abupae Bif KJIITHH MoJe-
kyJau Byriekuciuoro rasy (CO,), aki BifHocuTs Hasax Ko Micnd, ge BigOyBaeTh-
csa ra3o00MiH: 3s0ep, JereHb, MOKpuBiB. Tak KMceHb 3 IMOBITPA HAAXOIUTHL JO
KJiTHH, a BYTJIEKKUCJINH ra3 BUBOAUTHCA 3 opradismy (Maja. 169).

Jeiikoyumu — 6e306apBHI KJIiTMHU KPOBi, AKi 3mifiCHIOIOTH 3aXUCHY (DYHK-
miro. OgHi 3 HMX 3aXOILTIOIOTH XBOPOOOTBOPHI MiKpOOpraHisMum Ta CTOPOHHI
YaCTUHKU MIIAXOM (haronurosy, iHimi — BUpoOIa0Th 610J0TiYHO aKTHUBHI pevo-
BUHU, 3JaTHI IX 3HemkomxyBatu. Tpomboyumu — KpoB’AHI IIacTUHKY, 6e3-
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Tema 2. NMPOLIECU XUTTEOIANBHOCTI TBAPUH

Mauax. 168. Crkaanx kpoBi: 1 — miasma; Maun. 169. gxeMa razoo6Miny
2 — TpombonuTH; 3 — JeHKOINTH; B opraismi: 1 — epurponuTH
4 — epuTpomuTH B KPOBOHOCHIH cymuHi; 2 — KIiTHHN
opraHismy

OapBHi 0Oe3’samepHi Tiabig. Y pasi YIIKOI)KEHHS KPOBOHOCHUX CYJAUH BOHU
0epyTh y4acTh y (POPMYBaHHiI 3TYCTKiB KPOBi, AKi 3aKyIOPIOIOTH YIHIKOAMKEHL
OIIAHKY CYOUH i MM 3am00iraioTh KPOBOBTPATAM.

OcHoBHIi (yHKITII KpOBi: TpaHCHOPTHA (TPAHCIOPTYBAHHS TOMKWBHUX PEUO-
BUH, KiHIIeBUX IIPOAYKTiB 00MiHYy, rasiB), 3axmcHa, y4acTb Y T€PMOPEryJasaIrii.

IMuprynaropui cucrevu TBapun. ® CIpaB:KHA KPOBOHOCHA cucTeMa GhopMy-
€ThbCS B KiTbuacTuX uyepBiB. BoHA cKJIamaeThCs 3 MO3AOBIKHIX CyAUH, 3’ € THAHUX
MiK cobomo KinbieBumu. Kaminapu GopMyIOTh CiTKY B IIOKPHBAxX Ta OpraHax
IUXaHHA IIUX TBApWH, AKa 3abesmeuye rasoobmin. KpoBornocHa crucremMa Kijb-
yacTux 4uepBiB 3amrknHena (Masa. 170. A, 1), ToOTO KPOB PYXAETHCA JIUIIIE IIO
cyAnHAaxX i He IMOTPAILIsAE B MOPOKHUHEY Tija. Cepiisg y HUX HeMae.

® VY YJIeHMCTOHOTMX — He3aMKHeHa KpoBoHOocHa cuctema (main. 170. B).
Pyx Kposi 3abesmeuyroTs ckopoueHHA ceprd. IIo aprepiix KpoB HALXOIUTH
OesmocepelHbO B IIOPOKHUHY Tijia, e 3MIIIyeThCS 3 MTOPOKHUHHOIO PiAMHOIO.
Tarky KpoB, 3MiIllaHy 3 IIOPOKHUHHOIO PiIMHOI0, HA3UBAIOTH 2eMONiMpOI0.
Pyxarouncs mopokHMHOIO Tija, remosrim(pa oMmBae BHYTpimrHi opranu. [lo
cepsa remoJiM@a ImoBepTaeThCA uepe3 OTBOPU B HOro cTiHKax. Y PiuKOBOTO

A

Maan. 170. Tunu KpoBOHOCHUX cucTeM OesxpebeTHUX TBapuH: A. 3aMKHeHaA B
Kinpuactux uepsiB (1). B. HesamxHeHa B: 2 — pakomogiOHux; 3 — IaBYKOMOLIOHUX;
4 — KoMax; 5 — MOJIIOCKiB
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pakxa cepiie Haraaye MilIeuox 3 M’ sI30BUMU CTiHKaMM, a B MaBYKiB i KoMax Mae
dopmy Tpyoru (man. 170. B, 3, 4).

e Cepie B MOJIOCKIB OoTOueHe OO0OJIOHKOIO (HABKOJIOCEPIIEBOIO CYMKOIO),
CKJIQJAEThCSA 3 KaMep, fAKi HA3WBAIlOTh MepeacepAsMH Ta IILJIYHOUKaMMU.
¥V MoaIOCKiB KPOBOHOCHA cuCTeMa Tek HesaMKHeHa (maJu. 170. B, 5).

ﬂﬁ/j Mepedcepds — Bimminu cepuA, y AKi HAAXOAUTh KPOB i3 KPOBOHOCHHMX
cyauH. LUYHOYKU — Bimainm cepis, y sIKi KPOB IepeXoauTsh 3 Iepen-
cepab. 3i NIIYHOYKIB KPOB IIPSIMYy€ B apTepii.

KpoBoHOCHa cucTema XpedeTHHX TBAPUH 3aMKHEHA, € ceplle, sKe 3abesie-
yye BOOPAJKOBAHUI KPOBOOOIT.

e VY pub cepiie JBOKaMepHe: CKJIaJaeThCA 3 IMOCJIiJOBHO PO3MIIIIEeHNX IIepe/-
cepas Ta muryHouka (mas. 171. A). V cepri pub mepeOyBae Juilie BeHO3HA
KpoB. Ilix yac ckopoueHHA mepeacepAs KPOB HAAXOAUTH Yy IIJIYHOUYOK, CKOPO-
YeHHAM CTiHOK SIKOI0 BOHA IepeKauyeThCs OO0 UepeBHOI apTepii, a Big mHei — 1o
370ep. Tam BeHO3HA KPOB 30arauyeThCcsi KMCHEM i IIepPeTBOPIOETHCA HA apTepi-
aJbHy. Bin 3s0ep aprepiajbHa KPOB IO CYAMHAX IIOTPAILIAE OO Pi3HUX opra-
HiB, Jle Bigmae KHCEHb i HACUUYETHCA BYTJIEKUCJIUM Ia30M, II€PeTBOPIOIYICH
Ha BeHO3HY. Binm pisHMX TKaHMH Ta OpraHiB BeHO3HA KPOB IO BeHaX IIOBEpTa-
eThes 1o cepisd. OTike, pubaM HpUTAMAaHHE OJHE KOJIO KPOBOOOiry.

l)u Kono KpoBooGizy — me TOM NLIAX, AKMA 3TIMCHIOE KPOB BiI NLIyHOUYKA
cepius A0 nepencepad.
Kpog, 36araueny KucHeM, HA3UBAIOTHh APMEPIATIbHOI, a BYrJIeKUCINM
ra3oM — BEHO3HOIO.

e KpoBomocua cucrema JuUMHOK am@piOiili mobymoBaHa Tak caMo, AK i B
pub. Aje y mopocaux OCOOMH ceplie Mae€ TPU KaMepu: [Ba Iepeacepisa Ta IILIy-
HouoK. Ilepemcepisi, CKOPOUYIOUNCh, BUIINTOBXYIOTh KPOB A0 IIJIYHOUKAa. 3i
IIJIYHOYKA KPOB MOTPAILJISAE B OCHOBHI apTepii i maji po3HOCUTHCSA IO BCHOMY
Tiay. HacTuHA KPOBi 31 MIJIyHOUKA ceplisd HAAXOAUTH OO JiereHb. TaMm BoHa 30a-
rauyeThCs KMCHEM i cTae aprepianbHo0. [laji mo BeHaX KPOB IIOBEPTAETHCS IO
jgiBoro mepexacepas. Lle mane xono kpoeoobizy. Pemira KpoBi 3i miryHouka
HaJIXOMUTh M0 BCix iHmmx oprauiB. Tam BoHaA BiAjae KMCeHb i cTae BEeHO3HOIO.
Benosna KpoB moBepTaeThCcA y IpaBe mepenacephsi. Tak yTBOPIOETHCA Genruke
KO0 KP06006izy.

Or:xe, B am(ibiit ;1Ba Kosa KpoBoobiry (man. 171. B). Kpim BeHO3HOI KpOBi,
y mpaBe IepejcepAs IO BeHaX MOTPAIlJIAE W apTepiajbHa KPOB, TOMY IO B
ampibiit razooOMiH BimOyBaeThCs I1e 1 y MIKipi. ¥ mpaBomy mepeacepii BeHO3-
Ha Ta aprepiajbHa KPOB 3MIiIIyIOTHCA.

e VY penTuiiii cepiie TaKOK TpUKaMepHe, ajie B IIJIYHOUKY € HEeIIOBHA Iiepe-
THHKA, I[0 YaCTKOBO IMEPeIIKOI)Kae 3MilllyBaHHIO apTepiajbHOI Ta BEHO3HOI
KpoBi (man. 171. B).

e VY mraxiB i ccaBuiB yoTupukamepue cepie (maa. 171. I'), y AKkomy mmpaBa
YyacTWHA, e MiCTUTHCSI BEHO3HA KPOB, Ta JiBa, KYAW HAIXOAUTL apTepiaibHa,
HOBHIiCTIO i3osmboBaHi omHa Big ommoi. To:k BeHO3Ha Ta apTepiaibHa KPOB He
3MmimryoTbeda. o Bcix opraHiB mraxiB i ccaBIiB, OKpiM JereHb, HaAXOIUTh
JIUIe apTepiajbHA KPOB 3 BEJIUKOIO KiJIBKiCTIO KUCHIO.

ki TBapMHUM HaJeKATh O XOJOTHOKPOBHMX, a AKi — 0 TEIJIOKPOBHHUX ?
Teapun 3ajie’KHO Bij piBHS 0OOMiHY PEUYOBHH IOLLJISIOTH HA TEIJIOKPOBHUX 1
XOJIOTHOKPOBHUX .
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Tema 2. TPOLIECU XUTTEOIANBHOCTI TBAPVH

Maan. 171. Tunu KpoBOHOCHUX CHCTEM XpebeTHUX TBapuu: A. Pubu MaroTh JBOKaMepHe
ceplie, AKe CKJIamaeThcsa 3 mepeacepad (1) Ta mayHouka (2), Bif SKOT0 KPOB IPSIMYE IO
3s16ep (3). B. B. Am(i6ii Ta pentuaii MaTh TpuKaMepHe ceplie, AK€ CKJIAAAETbCA 3
nBox mepencepab (1) Ta ogHoro mnuryHouka (2). Big muryHouka KpPOB IO MaJioMy KOJIY
KpoBoobGiry (3) npsamye mo Jyereub (B amdibiit — i o mkipu), a mo Beauxomy (4) — 1o
immwux opraniB. I'. IlTaxm Ta ccaBIli MalOTh YOTUPUKAMEpPHE CePIle, AKe CKJIAJAETHCA 3
nBox mepencepab (1) Ta ABOX IIIYHOUYKIB (2); iM TaKOMK BJIACTUBi ABa K0Jia KPOBOOOIry:
mauie (3) Ta Benuke (4)

¥Yci 6e3xpebeTHi TBapuHM, pubdu, amdi6ii Ta penTuiii € X0100HOKPOGHUMU.
Ile osnauae, 1m0 ixHA TeMmepaTypa Tijla 3aJIeXKUTh BiJi TeMIepaTypu HaBKO-
JIUTITHBOTO CePeOBUINA. 31 SHUKEHHAM TeMIIepaTypu HaBKOJUIITHLOTO Cepe/o-
BUIIA BCi OpoIlecHu JKUTTEAIAIBHOCTI B XOJOJHOKPOBHUX TBAPUH YIIOBiJIBHIO-
IOTBCA, i BOHM MOMKYTh IIEPEXOAUTH B HEAKTUBHUU CTaH, HAIPUKJAL Y CTaH
3arfineHiHHA.

TenmoKpoBHUM TBapWHAM IIPUTaMaHHI JOCKOHAJIIII MexXaHi3MU TeIlJIopery-
aamii. Tomy B HUX 3a3BHUail IIOCTifiHA TeMIlepaTypa Tijla, AKa He 3aJeKUThb
Big TemmepaTrypu noBKiaaa. [[)KepesioM TEJIOYyTBOPEHHA B KJIITMHAX OpraHis-
MiB € Gioximiumi mpoliecu, sIKi cympoBom:KyIOoThcA BumijeHHsaM eHeprii. Illo
0isbllle KUCHIO IIEPEHOCUTh KPOB, TO OijibIlle TemJa BUAIJISAETHCSA y IIpolecax
OKWCHEHHS OPraHiYHWX PEUOBUH i TO BUINOIO MOKe OyTH TeMIieparypa Tija.
TBapuH, y AKMX TeMIIepaTypa Tija IIOCTifiHA i He 3aJeKUTh BiJ TeMIepaTypu
HaBKOJIMIITHLOTO CepefiOBUIA, Ha3UBAIOTh MENni0KPOGHUMU.

!ﬁ,l 3auineHiHHA — cTaH Pi3KOro 3HMKEHHS PYXOBOI AKTHBHOCTI Y XOJIOTHO-
KPOBHUX TBapPHWH, III0 HACTA€ BHACJIJOK HeCTaui BOJIOTH (JIiTHE 3aI1ime-
HiHHA) a00 3HM)KEHHA TeMIIepaTypPH JOBKiNaa (3MMOBe 3allilleHiHHSA).

Cran 3allilleHiHHA CYIPOBOMKYEThCSA SHAUHUM CIOBLILHEHHAM IIPOIleciB
0o0OMiHy pevYoOBWH, AMXaHHS, NPUIWHEHHAM JKUBJIeHHS ToIimo. IIpuranmatite, y
TeILJIOKPOBHUX TBAaPMH aHAJOTIUYHMUH CTAH HA3MBAIOTH cnafyvkor. Ilpu mbomy
3MEHINYEThCA TeMIlepaTypa Tija. ¥ pasi MeHIIOro CIOBiJIbHEHHS ITPOIlEciB
00MiHYy PEUYOBMH CIIOCTEPIraroTh 3UMO6ULL COH, KOJU TeMIepaTypa Tija 3SHUMKY-
€ThCS He TAaK 3HAUHO (HAIIpUKJIaI, v Oypux BeameniB Big +37 °C mo mpubimn3HO
+30 °C).

31aTHicTh miATPUMYyBATH CTaje CIiBBIZHOIIIEHHS MiK BUPOOJIEHHAM TeILIa
B opraHismi abo ifioro MOrJIMHAHHAM 3 JOBKIJIJIA Ta BUTpaTaMH TEILIOBOI eHep-
rii mae HasBy mepmopezyarayis.
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LlikaBo 3Hamu

Kpokogunu, Tak camo siK NTaxu i ccaBLi, MaloTb YOTMPUKaMeEPHE cepLe, Y SKOMy apTepi-
anbHa Ta BEHO3Ha KPOB He 3MillyoTbCs. Ane 3MillyeTbCA BOHa no3a cepuemM. Tomy Kpoko-
Ounu, 9K 1 iHWi penTtunii, HanexaTtb 40 XONOAHOKPOBHMX TBApPWH.

BionoziyHuil CNOBHUYOK: 3aMKHEHA Ta He3aMKHEHa KPOBOHOCHI CHCTEMH, apTepiajb-
Ha Ta BEHO3HAa KPOB, TePMOPErYJIAIlisl, X0JOTHOKPOBHI Ta TeILIOKPOBHI TBAPUHMU.

MEPEBIPTE 3106YTI 3HAHHA

1. dAxi Giosoriuni ¢@yukIii BuKOHye KpoBoHOCHA cuctema? 2. fIKka poJib cepis B
3a0esmeueHHi KpoBoobiry? 3. fAki cyauHM Ha3WUBAIOTL apTEPisiMU, BEeHAMH Ta KalliJjs-
pamu? 4. SKuit TUD KPOBOHOCHOI CHCTEMU HA3WBAIOTh 3aMKHEHOIO, a AKWUIl — Hesa-
mrueHow? 5. Ilo Take Tepmoperyaamnia? 6. ki TBapuHu HaeKaTh 0 TEIJIOKPOBHUX,
a AKi — 10 XOJOAHOKPOBHUX?

0620Bopimb y 2pynax

fx yckmanmHioBasiacsa cucreMa KpoBooOiry y xpebeTHUX TBapWH y Iporeci icropmy-
HOT'O PO3BUTKY?

[ng donumausux i KMimausux

Ilig vac magxomkeHHs 3MiIaHoi (3 IPaBOroO IepeacepAsa) Ta apTepiaabHOl (3 JIiBOTO
nepeacepasa) KPoBi y HIIYHOYOK cepitd amdi6il momasbioro ii amimmyBaHHSA He BifoOy-
BaeThcs. Ile MOACHIOIOTH TUM, III0 BHYTPIIIHA IOBEPXHS IIJIYHOUYKA Mae 0araTto Komip-
YWH, AKi KPOB OKPEeMUMM IOPIiAMU 3aIlOBHIOE HAa KOPOTKUII Yac. YHACJIiJOK IIHOTO
HaMbigHina Ha KMCceHb KPOB HAAXOAUTDH [0 JIeTeHb, 3MilllaHa — M0 Pi8HMX BHYTPIITHiX
opraHiB, HaMOiIbII HaCHYEeHA KHCHEM — IO I'OJIOBHOro MO3Ky. IlomipKyiiTe, oMy came
Tak.

§31. BUAIAEHHS TA MOIO 3HAYEHHS AASl OPTAHI3MY

lMpuzadaiime, 10 Take 06MiH pevoBuH. LLlo Take ra3oobmiH? Aki dhyHKUiT )XMpoBoro Tina
uneHuctoHornx? Lo Take knoaka?

ITix yac oOMiHY peuoBUH, TOOTO BHACJILOK TUX XiMiuHMX peakrIiiii, axi Bia-
OyBalOTHCA B OPraHisMi, y KJIiTMHAX Tijla TBAPpWH YTBOPIOITHLCA KiHIIEBi mpo-
OVKTH oOMiHy. I'0oJIOBHI 3 HHMX — BYIVIEKHCJMHN ras Ta OedKi iHIIL cIoayKu
Hirporeny, AKi B pidHMX TPyl TBAapWH YTBOPIOIOTHCA y BUIJIALL aMOHiaky,
CEeUOBUHHU, CEUOBOI KMCJJIOTU TOINO. TaKi peuyoBUHU € OTPYHHUMHU IJIA OPTraHis-
My, TOMY MaiOTh OyTH BUBEJEHi 3 HbOI'0 Ha30BHi.

l* ’] IIponecu 3BiTbHEHHSI OPraHi3My BiJ KiHIIEBMX IIPOAYKTIB 00OMiHY pedo-
BMH MaIOTh Ha3By BUOIJIEHHS.

BupanenHnsa 3 opramisMmy TBapuH KiHIIEBUX ITPOAYKTIB OOMiHY PEeUOBUH 3iii-
CHIOIOTH CIHelliajii3oBaHiI opraHu BUIiJI€HHSA, a TAKOMK iHINI CTPYKTypH, IJd
AKUX BUIiIbHA (PYHKIIiS He € OCHOBHOIO (AK-OT 3s10pa puod, IIKipa ccaBIIiB).

Ski € opranu BupnijJieHHA y TBapuH?

e VY OaraThox KiJbUacTUX UepPBiB opramu BuIiNIeHHA — He@pudii (Mai.
172, 1). Boru MaioTh BUTJIAL TOBTOI TPYOKM, PO3IIMPEHOI B IeHTPAJIbHiN Uac-
TuHi. Ha BepxiBIi Taka TpyOka Mae JifiKy 3 BifiuacTMMM KJIITHHAMK.

e DBynosa opraHiB BUAiJIEHHSA YIC€HHCTOHOTUX 3aJIEKUTh BiJl iIXHBOTO cepeo-
BUIIIA iCHyBaHHs. ¥ PaKOIOMIOHUX, AKi 3[e06iJIbIIIOro MeIKAaloTh Y BOIHOMY
cepemoBUIlli, OpraHu BUAiLJMEHHA — Ile Iapa 3enenux 3ano3 (manx. 172, 2). IIi
opraHu PO3TAIllOBaHi B T'OJIOBI Ta BiJKPMBAIOTHLCS HA30BHI 0iJid OCHOB BYCUKIiB
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Tema 2. NMPOLIECU XUTTEOIANBHOCTI TBAPUH

;;\ AN
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Maan. 172. Opranu Bupiienus 6esxpebeTHux TBapuH: 1 — Hedpumil KirbuacTux
yepBiB; 2 — 3eJieHi 3a103U PAKOIOLiOHMX; 3 — MaJIbIIirieBi cyauum Komax

a6o HMKHIX menen. Kinmesi npogykTu oOMiHY — aMOHiaK — HAZalOTh CTiHKaAM
KaHaJbIA 3€JIeHYyBaTOT0 KOJbODY, 3BiIKM I MOXOAUTH Ha3Ba IIUX OPTaHiB.

Y HaseMHUX YJEHUCTOHOTMX — KOMAax i 0iJbITOCTi maByKOmOAiOHMX — opra-
HU BUIiJeHHA — maadvniziesi cydunu (mau. 172, 3). OgaumMm, ciainmo 3aMKHe-
HUM, KiHIIeM BOHU CIPSIMOBAHI B IIOPOKHUHY Tija, iHIMUM — BiZKPUBAIOTHCA B
TMOPOKHUHY KUIITKiBHUKA.

Llikaso 3HamMu

ManbnirieBi cyguHun Ha3BaHo Ha YecTb iTanincbkoro B4eHoro XVII ct. Mapyenno Maneniri
(1628-1694), akui onucaB Ui opraHu. BueyaB OygoBYy KPOBOHOCHMX CYAMH Ta MEPLUMM
BU3Ha4MB cKknag )OpMeHUX erneMeHTIB KPOBi.

e BuzinpHa cucTeMa MOJIIOCKIB CKJIANAEThCA 3 HUPOK (3a3BUUall MapHUX)
CTiHKM HUDOK OIlJIeTeHi YMCJIeHHUMHN KPOBOHOCHMMU CYAHNHAMU.

Y xpeGeTHUX TBApPUH OPTaHU BUIIJIEHHS — HUPKU — (DiIbTPYIOTH YCIO KPOB,
110 IPOTiKae Mo TiNy, BUAAJIAIOUN 3 Hel KiHIIeBi NPOAYKTH OOMiHY peuOBUH.

e BupinpHa cucreMa KicTKOBMX pMO — Iie Iapa CTPiYKOMOAiOHUX TyJIy0o-
BUX HHUPOK, po3TaIllloBaHUX 3 00kiB Tima (man. 173, 1). Kinmesi mpoayxrtu
00MiHy uepes TPYOKM — cew0800u — BUBOAATHLCA Ha30BHi. lleAKi Buam KicTko-

Maan. 173. Opranu BupijienHsa xpebeTHux TBapuu: 1 — pub; 2 — amdibiii;
3 — pentmiiit; 4 — nrTaxiB; 5 — ccaBIiB (@ — HUPKAa; 6 — CEUOBi; 8 — KJIOAKa;
2 — CeUOBHUU Mixyp)
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BUX pub MaioTh ceuoguil mixyp. ¥ XpAMOBUX PUO BUAIIbHA CHUCTEMa BiIKpU-
BAaEThCA Y KJIOAKY.

e Ilman OymoBu BuainbpHOI cuctemu pub, amdibiil i penTuaiii 3arajom Io-
nioawmi (maa. 173, 2, 3). CeuoBoau B IIUX TBAPUWH BiAKPUBAIOTHCA B KJIOAKY.

e VY BuainbHi# cuctemi mraxiB (man. 173, 4) Hemae ceuoBoro mixypa. Ile
3MEHIIyE Macy Tijla TBAPWHU i € OJHUM 3 IIPUCTOCYBaHb 0 HMOJbOTY. CeuoBo-
I, 110 BiIXOOATh BiJi HUPOK, BiAKPUBAIOTHCA 0e3IlocepeqHbO B KJIOAKY.

e Bupinpua cucrema ccaBuiB (Majs. 173, 5) cKiIamaeTbecsa 3 HapHUX HUPOK,
CEeUOBO/IiB i HeMapHUX CeYOBOro Mixypa i ceuiBHuka. Ha Bigminy Big penTuiii,
y OimbIrtocTi ccaBIiB (3a BHUHATKOM IIE€PINIO3BipiB) CeUiBHUK BiAKpPUBAETHCS
CaMOCTiHMM OTBOPOM, a He B KJOAKY.

Y pub nesaxi KiHIeBi IPOAYKTH OOMiHY PEUOBMH MOYKYTh BUBOJAUTICA TAKOMK
yepes 310pa. Uepes 3s10pa Ta MKipy AedaKi KiHieBi IpoayKTu oOMiHYy pPeYOBUH
BUBOJSATHCSA B JIMUMHOK i TeIKUX AOPOCIUX 0cOOMH aM@ibiii. ¥ ccasiiiB KiHIle-
Bi IPOAYKTU OOMiHY PEUOBUH BUBOAATHCS 3 BUAUXYBAHUM IIOBiTPAM, 3 IIOTOM
yepes IIOTOBi 3aJI03U Ta, AK 1 B iHIIMX TBapWH, Ppa3soM 3 eKCKPeMeHTaMu uepes
KUNIKiBHUK. Bugislenusa moty 3abesmeuye i 0X0JOMKEHHS Tijia CCABIIiB.

bionoziyHUil CNOBHUYOK: BUAiIIEHHA, MAJBIIirieBi cyqunau, Hedpumii, 3ejaeHi 3aa03u,
HHUPKH, CEYOBOIM, CEUOBUI MiXyp, KJI0OaKa.

MEPEBIPTE 3106YTI 3HAHHA

1. Axi ocuoBHi QyuKHii BumiabHOl cucremu? 2. ki ocobiuBocTi OyI0BM BUAiIBHOL
cucteMu Kigpuactux uepsiB? 3. fAki ocobsmuBocTi 6ya10BY BUAIIBLHOI CUCTEMH YJIEHUCTO-
vHorux? 4. fAxuit nnad 6ygoBU BUAIJIBHOI cucTeMu xpebeTHux TBapuH? 5. AKi cTpyKTY-
pu, KpiM OpraHiB BuUAiJIeHHS, MOKYTh 3a0e3leuyBaTy BUBEJEHHA KiHIIEBUX IPOAYKTiB
00MiHYy pPeUOBUH 3 OpraHisamy TBapuu?

0620B0piMb y 2pynax

Axi ycknanguenns Bigbynucs y BUmiabHiIA cuctemi 6e3xpebernux (I rpymna) i xpeber-
Hux (II rpymna) TBapun?

[ns oonumausux i KMimauBux

YuM MOKHA IIOSCHUTH Te, IO B XpeOeTHUX TBApWH NOLiOHMH njaaH OyI0BU BULi/Ib-
HOi cucremu?

§32. ONOPA | PYX. BUAU CKEAETA | CNOCOBMU
NMEPECYBAHHS BE3XPEGETHMX TBAPUH

lMpuzadaiime, 10 Take LIKiPHO-M S30BUIA MiLLIOK.

OmopHo-pyxoBa cucTeMa OPraHiB TBAPWH CTBOPIOE OIOPY IJs BHYTPIIIHIX
opraHiB, 3abesreuye iXHill 3aXUCT, PyXW OKPEMUX YACTUH TiJla Ta BCHOTO Opra-
Hismy. ITacuBHA YacTHMHA OIOPHO-PYXOBOI cuCTeMU — CKeJieT (30BHIiIIHiNA abo
BHYTPIiIIHI), aKTUBHA — MYCKyJIaTypa.

l* ,l CKeJlem — KOHCTPYKIIis, IO IMiATPUMYE TijJ0 y IpocTOpi i 30epirae
oro gopmy.

CkejleT TakoK BMKOHYE 3aXUCHY (QYHKI[iIO, HiATPUMY€E€ B HEeBHOMY IIOJIO-
JKeHHi BHyTpimHi opramu. M’s3m, NpUEIHYIOUNCH OO CKeJieTa, 3a0e3IeUyioTh
pisHOMaHIiTHI pyxu TBapuH. € IBa OCHOBHI THUIIM CKeJieTa — 306HIWHIU (KyTU-
KyJa 4JIEeHUCTOHOTUX, MYILIs MOJIOCKIB TOIO0) Ta énympiwmnit (XoproBi TBa-
punn) (maa. 174).
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Tema 2. TPOLIECU XUTTEOIANBHOCTI TBAPVH

Tunu cumertpii Tima TBapuu. 3i cmoco-
OOM JKHUTTS TBAPUH IIOB’SA3aHUHN i IeBHUM
U cuMeTpii Tija. Y OijbIIOCTI TBApUH €
ONHAKOBi IIapHi opramu, po3TaIllOBaHi K
Ha IpaBoMy, Tak i JiBomy 6ori Tisa. Yepes
TiJIO TAaKWMX TBAapPUH MOKHA IIPOBECTU TiJIb-
KU OAHY YSBHY ILIOIIHUHY, IO MiJIUTH TiJIO
TBApUHU Ha OBi OZHAKOBiI mojoBuHHU. TBa-
pUH i3 CHMETPUYHO PO3TAIIIOBAHWMM IIap-
HUMK OpraHaMHu HasMBalOTh ABOOIUHOCHMe-
TPUUYHUMU, a CUMeTpilo Tima — 0606iuHOI0
(mag. 175, 1). TBapunu 3 A1BOGIUYHOIO cHMe-
Tpieio Tija 3a3BuUUail 34ATHI JO aKTHUBHOTO
PYXy, iXHA mepegHA YacTHHA Tija MEPIIOI0
CTUKAETHCS 3 MepernikogaMu, iKeio, TOMY
TyAW 3CYBA€ETHbCS POTOBUHA OTBip, opraHu

JyTTA. Maan. 174. ITpukaan 30BHIIITHBOTO
Y TBapuH, SAKi BeagyTh IPUKPIILIeHUA (A — kpal) Ta BHYTPIIIIHBOTO
260 MaJIOPYXJMBHI CIIOCIO KUTTS (HAIPH- (B — rimxa) ckeseris

KJag, IIOJIiNM KHUIITKOBOIOPOKHUHHUX),

cuMeTpia Tina 3mebinpimoro padianvra, abo npomenesa (Man. 175, 2): uepes
MO3J0BKHIO Bich IXHLOTO TijIa MOKHA IIPOBECTU KiJIbKA YABHUX ILJIOIIUH, KOXK-
Ha 3 SKUX JINTL TBAPUHY HA A3€PKAJIBHO II0Ii0-
Hi vacturau. OT:Ke, JiHII MepeTHHY ITUX IIJIOIIUH
PO3XOIATHCS Bij IIeHTpa MepeTUuHY IPOMEHAMMU.
Taxuii Tur cuMeTpii TpuTaMaHHUHN opraHismam,
AKI MOKYTBH JIOBUTHU 3400MY i BimuyBaTm HaOIuU-
JKeHHs HeOe3IIeKu 3 OyIb-AKOro OOKy.

€ TBapuHHU 3 HecuMeTpHUUHHUM Tisom. Hampu-
KJag, Tyay0 MOJIIOCKA CTaBKOBUKA IIOBTOPIOE
3aBUTKU MYIILJIi, PO3TAIIOBAHI B Pi3HUX TIJIOIIU-
HaX. 3aBAAKU IIBOMY THCK Macu MYIILIi piBHO-
MipHO PO3IOAINAETHCA IO TiJy MOJIIOCKA.

Oco6auBocTi OyIOBM OIMOPHO-PYXOBOI cHUCTe-
Mu 0e3xpedeTHUX TBAPUH. ¥ IIPEACTABHUKIB
0e3xpebeTHUX TBAPUH OCOOJHBOCTI OYIOBH OIIO-
PHO-PYXOBOI CHCTeMH € Pe3yJIbTATOM IIPHCTOCY-
BaHHSA 0 BiIIIOBiZHMX YMOB cepemoBHUIIA.

¢ VYV KHIIKOBONMOPOKHUHHMX ((KaJIKUX) He-
Ma€ CcIerniaji3soBaHOl OIIOPHO-PYXOBOI CHUCTEMMU.

Maan. 175. Tunu cumerpii IIkipHO-M’A30BI KJIITHMHU, SAKi yTBOPIOIOTH IIO-

TBzap_HH; 113;1 flf;’ﬁggéa; KPHUBHU Tipu, MaioTh M’A30Bi BifpocTku, sparTHi

ﬁpﬂMeHeBé fo cxopoueHHsA. Komm KIiTMHE 30BHINIHBOTO

Iapy CKOPOUYYIOTBhCHA, TiJI0 TBAPUHU CTUCKAEThH-

csa. M’s30Bi BifpoCcTKM MAarOTh 1 KJIITMHM BHYTPIilmHBOro mapy. Ilpm ixunomy

CKOPOYEHHI TiJI0 BUIOBKYETHCA. Meysu BUIITOBXYIOTH BOAY 3-IIiJT CBOET mmapa-
COJIBKM I PyXaloThCs i1 OMYKJIOI YaCTHMHOIO BIIepen.

e VYV kiIpuacTHX 4YepBiB OIIOPDHO-PYyXOBa CUCTeMa IIpeJCTaBlieHa WKIPHO-
m’a3o06um miwwkom. BiH cKIamaeThbCcsa 3 OJHOTO MIAPY elmiTeliaJlbHUX KJIITUH Ta
OBOX IIIApiB M’A3iB: 30BHINIHLOIO INAPY KiJbIEBHX i BHYTPIIIHLOTO — II0370-
BKHIX (Man. 176. A). YcepenuHi Tijla € TOPOKHWHA, 3all0OBHEeHA pinmHO©0. Tuck
ycepenuHi Iiel MOPOKHNHN BUIINM, Hi’K 30BHi. YHACIiOK IILOTO TijJIO UepB’dKa
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crae npy:kHUM. Kol CKOPOUyIOThCS KiJb-
meBi M’A3U IMIKipHO-M’sI30BOT0 MiIllKa, Tijo
yepBa BUIOBIKYETHCSA, HMOTr0 IepemHill Ki-
HeIlb CTAa€ TOHIIIUM i ITPOHUKAE MiK YaCTUH-
KaMu I'pyHTy. KoJin CKOPOUYIOTHCSA II030-
BJKHI M’sI31, TiJIO IIOTOBIIYETHLCS i po3cyBae
YacTUHKY I'PyHTY (May. 176. B).

e Tijlo YWIeHNCTOHOTUX YKPUTE MiITHUM
30BHIIIIHIM CKeJIeTOM, YTBOPEHUM KYTHUKY-
Joi0. BoHa 3axwuinae BHYTPIiIlIHI opraiu Bif
VIIKOM:KeHb. KyTuKyJjia MicTUTL 0COOGJIUBY
Opra”iuny CIOJYKY — XiTHUH, siKa Hajae Ii
MmimHOCTI. ¥ piuKOBUX pakiB, omMapiB, Kpa-
0iB KyTWKyJia IIpocoYeHa KaJbIlili KapOo-
HaTOM, IO HaJa€ ifi JOZATKOBOI MIiITHOCTI.
o BHYTpPiIIHiX BWPOCTIiB KYTUKYJIW IIPU-
KpPiIIIOIOThCA ITyYKU M’ S3iB.

YiaenucTi KiHI[IBKY 34aTHI 3MiliCHIOBATH

TOYHI U CKJIamHi PyXW: 0ir, crpubaHHA, Maux. 176. A. Bynosa mxipso-
IIJIaBaHHA. OerMl 1XH1 YJI€eHHUKHN CIIoJy4da- M’ S30BOT0 MIINIKa KiJbU4acToOro
IOThCS MiK Cc000I0 3a JOIIOMOIOI0 CYIJI00iB. yepBa: 1 — KyTuKya;

YV pisdHEMx cyriobax OKpeMi YJIEeHUKU MO- 2 — moxpuBHi emiresniaabHi

KiaiTuuu; 3 — Kinbiesi m’sa3u;
4 — no3goBxkHI M’ a3u. B. Pyxu
JIOII[OBOI'0 YepB’AKa

JKYTh PYXaTHUCh ¥ Pi3HUX ILJIOIIUHAX, TOMY
YJIeHMCTOHOrI 3JaTHi 3AificHIOBATU CKJAaIHI
pyxu.

3a paXyHOK KpPHJ KOMaxu 3MaTHI OO0 HOJLOTYy. Pyxum Kpuia 3abesneduyioThb
ocobsmBi rpynu m’a3iB. Ha Bimminy Big po60oTH Kpua mTaxis, Kpujaa KOMax He
JIVIIE OIIYCKAIOThCS Ta IMiJHIMAaIlOThCA, a e ¥ ONUCYIOTH y IMOBiTPi (irypy, mio
Harajgye CUMBOJI HECKiHUEHHOCTiI — 0O,

LlikaBo 3Hamu

Y peskux komax (TBEPAOKPUNNX, OBOKPUINX i NEPETMHYACTOKPUMMX) € Lie OCOOMMBI
«LWBMAKI» M'513K, AKi 3a6e3ne4vytoTb NoniT. Taki M'a31 MOXYTb CKOPOYYBaTUCA HaA3BUYANHO
LWBKAKO, 3abe3nevyoun akTuBHUIA NoniT. Hanpuknag, apibHi KPOBOCKCHI KOMaxm — MOKpe-
ui —3a 1 ¢ MoxyTb 3aivicHioBaT go 1000 nomaxis kpus!

Tun mepecyBaHHS YJEHHCTOHOTHUX 3aJIEKUTh BiJ cepemoBHINa iCHYBaHHS.
PiukoBuii pax 3gaTHuil IOB3aTH II0 OIHY, 3aCTOCOBYIOUHU II’AThH AP XOAUJIbHUX
Hir, i mIaBaTy, BUKOPUCTOBYIOUM XBOCTOBUH myiaBensb (Mas. 177, 1). Memkan-
i MopiB — eBdaysieBi pauKu — MJIaBalOTh 3a AOIOMOIOI0 K I'PYyAHUX, TaK i
YepeBHUX KiHIIiBOK, I'yCTO BKPUTHUX IIeTHHKaMu (Maj. 177, 2).

YV XumKoro KyKa-TypyHa — OiraabHuii Tun Hir (man. 177, 3), 3a iXHBOIO
IOIIOMOIOI0 BiH MOKe IMIBUAKO OiraTu, Hasmoramdmoum 3mo6ud. KoHUKH mepe-
CYBaIlOThCS IIEPEBAKHO CTPUOKAMU, OCKiIbKY MalOTh CTPUOAJBbHY 3aMHIO Iapy
Hir (maa. 177, 4). ¥V KyKa-IJaBYHI T'yCTO BKPUTI IeTMHKAMH IJIaBaJIbHIi
HOT'M 3a0e3IIeuyIioTh IIIBHAKE epecyBamHsA B TOBIL Bogu. Komaxu — emmua
rpymna 0e3xpebeTHUX TBapwWH, AKi 3HaTHI akTuUBHO Jitatu (Maju. 177, 5).

o T'0/10BHMM OPraHOM PYyXy UY€PEBOHOTHX i IBOCTYJIKOBHX MOJIIOCKIB € HOra.
Tyay06 MOJIOCKiIB 3 O0OKiB OTOUEHMI CKJIAAKOIO IIKipy — MaHTi€0 i 3axuiiennii
MYIILIeI0, sIKa CTAHOBUTH CO00I0 OCOOJMBUII TUII 30BHIITHBOTO cKejera. M’ssu
MOJIIOCKiB, fK i B 4WJI€HHCTOHOTUX, IOAiJeHi Ha okpeMi myuku. OnHi 3 HUX BTH-
T'YIOTh HOTY Ta I'OJIOBY MOJIIOCKIB y UepenaIky, iHri 3abe3neuyoTs mepecyBaH-
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Tema 2. NMPOLIECU XUTTEOIANBHOCTI TBAPUH

Maan. 177. YnenucToHOTi 3MaTHI 10 pisHUX TUMiB pyXiB. Pyxu 6e3xpebeTHUX TBAPUH:
1 — piukoBuil pak IoB3a€ II0 JHY Bomoiimu; 2 — eBdaysieBuil payoK ILJIaBA€ B TOBIIL
BoOM; 3 — JKYK-TypyH Oirae; 4 — KOHUK 3esieHUii ctpubae; 5 — oca Jitae

Ha ToIo. Ocobiusi M’ a3u-3aMuKaui,
CKOPOUYYIOUNCH, 3aKPUBAIOTH CTYJIKU
MYILIi ABOCTYJKOBUX  MOJIIOCKIB.
IlepecyBatoTnscsa Taki MOJIFOCKH
MOBiJBHO.

Baratbom roJI0BOHOTMM MOJIIOC-
KaM IIPpUTaMaHHUU DPEaKTUBHUMN PyX
(man. 178, 1). Ha mmwxHBOMY OOIIi
iXHBOI roJIOBU poO3TallloBaHa JifiKa —
KOHiuHA, 3ByJKeHa cIiepeny TPyOKa.
Yepe3 Hel 3 MAHTIHHOI TOPOKHUHU
BUIITOBXYETLCSA BOZa. PeakTusBHA Maan. 178. BesxpebeTHi TBapuHU, 3JaTHL

cuna, sKAa BUHUKAE DU IbOMY, 10 peakKTUBHOTO Pyxy: 1 — BOCbMUHIr,

. 2 — menysa. 3a60aHHA: YBAKHO
LHTL(?B}.(ae TLIO TBangH B IIPOTHIEH - POBTJISTHbBTE MAJIOHOK 1 IMOSICHITH MPUHITUIL
HUN 61R. T'omoBoHOr MOJIOCKT pyxa- PYXy IIMX TBapuH. Y aKux rajgysax
IOThCA 3aHIM KiHIleM ymepen. JIOANHA HOro BUKOPUCTOBYE?

Bionozi4Huli CIOBHUYOK: 30BHIiLIHIl Ta
BHYTPIIIHIN CKeJIeTH, TBOOIYHA Ta MPOMEHeBa CUMETpii, peaKTUBHUN PyX.

MEPEBIPTE 310bYTI 3HAHHA

1. AAKuii ckeseT HA3UBAIOTh 30BHIIIHIM, a AKMI — BHyTpimHiM? HaBeniTe npuxaagu
TBapWH, AKUM IPUTAMaHHUM TOH 4M TOHM TuH cKejeTa. 2. IKy cumerpiro Tijia HasuBa-
I0Th ABOOIYHOIO, a AKY — pagianabuon? AK Tun cuMmeTrpii moB’sa3aHuil 3i CIIOCOOOM KUTTS
reapuuu? Hasexmite npukaagu. 3. K MoxKyTh mepecyBaruch menysu? 4. dxuit xapax-
Tep PyxiB 3abesreuye IMIKipHO-M’A30BMI MIIIIOK KigbuacTux yepBiB? 5. AKi ocobauBocTi
OyIOBU OIIOPHO-PYXOBOI cucTeMu WwieHHCTOHOruX? AKi Tumm pyxiB MoKyTh 3abesmeuy-
BaTH 4YJIEHUCTi KiHIiBKU uieHucToHorux? 6. Ik mepecyBaioThbCs MOJIIOCKU?

[ng oonumauBux i KMimnusux

YBa)KHO PO3IVIAHLTE MaJIOHOK 178 i BuM3HAuTe, IO CIiJIBLHOTO Ta BiAMiHHOTO B
XapakTepi peaKTUBHOrO PyXy MeIy3 i rOJOBOHOIMX MOJIIOCKiB.
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§33. ONOPHO-PYXOBA CUCTEMA XPEGETHUX TBAPUH

lMpuzadaiime, Wwo Take xopaa. Aki il yHKLi?

AKuil TUNI OMOPHO-PYXOBOI CHCTEMH Xpe-
oernux tBapuH? YciMm xpebeTHUM TBapuHAM
OpPUTAMaHHUN BHYTPIIIHIi#A CKeJieT, 10 BUKO-
HY€ 3aXWCHY (DYHKIIiIO i cayrye micmem mpu-
Kpinaenus m’ asis. Ilig uac emOpioHaIBLHOTO
PO3BUTKY B IIMX TBAPUH 3aKJaJa€ThbCA X0Opaa
(muB. maa. 82). ¥ xpebeTHUX TBAPUH XOPAY
3acTynae XpAIoBuil (XpAIoBi pubu, oceTpo-
Bi pubu) abo KicTkoBuii (KicTKOBI pubH,
am(ibii, penTmraii, mraxwm, ccasii) xpeber.
Y xpebeTHUX TBapuH TaKOX (opmMyeTbcsa
XpAIoBuil (XpAIOBi pubu) abo KicTKOBUiA

Maan. 179. Bynosa xpe06iisa

ccasua: 1 — Tino; 2 — gyra; CKeJIeT TOJIOBM — Heperl. Xpeber mobynoBa-
8 — xpebroBuil KaHAaT; Huit 3 xpebmiB (man. 179). Koxxen xpebersb
4 — BinpOCTKHM CKJaJaeThcA 3 Tija Ta nyru. OTBOpU BepXHiX

IyT, HAKJAZAOUYNCh OJHA HA ONHY, YTBOPIO-
IOTh XPeOTOBUI KaHAJ, Y SIKOMY PO3TAIIIOBAHUI CIMHHUI MO3OK.

e CkeJeT KicTKOBHX pHO CKJIAZAacThCs i3 uepera, xpebTa Ta cKejera ILJIaB-
miB. Yepen yTBOpeHMUII BEJMKOIO KiJbKiCcTIO KicTOK, sAKi Hepyxomo 3’eqHaHi
Mixk coboro (mas. 180. A). PyxyumMBoO CIOJIYYAETHCS i3 ueperom JUIle HUMKHSI
meJierna, IO Ja€ 3MOTY TBApWHI aKTWBHO 3aXOILIIOBATH 3400MY, Ta 3s10pOBi
KPHUIIKY, AKi 3a0e31euyoTh AuXaJbHi pyxu. Yepen 3axuiae roJOBHUN MO3OK.
Ho cxkaamy uyeperna BXOAATH i 30poBi Ayru, Ha AKUX po3MileHi 3sa6pa. ¥ xpe6-
Ti pmb BUAINAIOTL ABa Bigminu: TysayOooBuit i xBoctoBuii. TyaybGoBi XpeoOiri
HecyTh pebpa, XBOCTOBI — pebep He MAalOTh.

CkeJieT IIaBIIiB KicTKOBUX pub IIpeacTaBJIeHUNA KiCTKOBUMU IIPOMEHSIMU.
CkeJjieT mapHUX ILJIABIIB (IPYAHUX i UepeBHUX) BKJIOUAE I1e U noscU KiHUiBOK.
Ho ixHiX KicTOK mpUeTHYIOThCS M’ s3U, 10 PyXaoTh Ii miaaBii. MyckyaaTypa
Kpallle po3BMHEHa Ha CIMHHOMY OOIli Tijia Ta y XBOCTOBOMY Bimmimi (mau.
180. B). M’a3u Tyay0a MalTh BUTJIAL IMIHPOKUX cTpiuoK. Takok € cmerriari-
30BaHi M’A3U, AKI PyXaoTh HUMKHIO IeJely, 3s10p0oBi KPUIIKY, ILJIaBIi TOIIO.

Maan. 180. OnopHo-pyxoBa cucteMa KicTkoBux pubd. A. Cxeser: 1 — uepen; 2 — cKeJeT
CIMHHUX IJIABIIIB; 3 — XpebeT; 4 — CKeJIeT XBOCTOBOTO ILIaBIlA; 5 — pebpa; 6 — ckeier
TPYAHOTO IJIABIA; 7 — CKeJIeT YePEeBHOTO IJIaBIA; 8 — CKeJieT aHAJbHOIO IJIaBILA;

9 — 3abpoBa kpumka; 10 — mienenu (BepxHa i HuxkHA). B. Myckyaartypa (38epHimb
yeazy, m’a3u 6 pub caabko ougepenyiilosari)
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Tema 2. TPOLIECU XUTTEOIANBHOCTI TBAPVH

Pyxu pub macamnepen 3a6e3meuyioTh IIJIaBIli: XBOCTOBUH IJIaBellb — aKTUB-
HUH MOCTYNAJbHUM PYX, a mapHi (IpyaHi Ta yepeBHi) — MOBiJIbHUN PyX, 3yIHH-
Ku Ta moBoporu. Hemapui nmiaBmi 3abe3neuyroTs CTiWKiCTh Tijsa mig yac mia-
BaHHA. ¥ pyci Oepe yuacTh i xpebeT: M’A31 3THMHAIOThH Tijo, a xpeber, mpu
iXHBOMY po3cjabjeHHi, — po3ruHae ioro.

e Xpeber am¢i6ini (man. 181. A) mae mmitHui, TyJIyO0O0BUIT, KPUIKOBHUH i
XBOCTOBHII Bigminm. €auHuil muiiHuii xpebensb 3’€JHYE T'OJIOBY 3 TYJYOOM.
ToMy pYXJWBICTHL TOJIOBM B ITMX TBapWH obMe:KeHa. [0 €IMHOTO KPHIKOBOTO
Xpedld MPUETHYIOTLECA KiCTKM TasoBoro moscy. Am@ibii sasBuuaii He MaioTh
pebep, Juilie y TPUTOHIB, cajlaMaHAP BOHU HemoposBuHeHi. Uepemn B am(pibiit
IepeBaKHO XPSIIOBUIA.

Maun. 181. Crener amdi6ii (A) Ta penruaii (B): 1 — uepern; 2 — Kuctb; 3 — mieue;
4 — mepexnmiaivus; 5 — xpebet; 6 — crerno; 7 — rominka; 8 — croma; 9 — xBocTOBa
Kictka; 10 — jmomaTtka; 11 — BeamKa i Majia TOMiTKOBI KicTKH; 12 — KJIIOUHILT;
13 — xBocToBuil Bigmin xpedra; 14 — mumitHuil Biggia xpebra

CxeJsier KiHITIiBOK BKJIIOUa€ KiCTKY BiIbHUX KiHIIiBOK (IepemHix i 3amgHix) Ta
ixHix mosiciB. BiH Mae THIOBY AJd HaseMHUX XpebeTHUX TBapuH O0ymoBy. Ilepe-
OHIO KiHIIIBKY YTBOPIOIOTHL KiCTKHU mJjeda, mepenmiaiuusa Ta Kucrti. Ilosc mepe-
IHiX KiHIIiBOK (IJIEUOBUI II0SAC) CKJIAJAETHCA 3 TaPHUX KiCTOK: JIOIIATOK, BOPO-
HAYUX KICTOK i Kirrounilb. Y MicIli CIOSIlydeHHA BOPOHAYUX KiCTOK IPUETHY-
€ThCA TPYAHUHA. 3aAHA KiHIiBKa CKJIAJA€ThCA 3 KiCTOK CTerHa, roMiJIKM Ta
cromnu. ITosic 3agHIX KiHIIiBOK (Ta3oBuUil 10sAC) YTBOPEHUII TPhOMA IIapaMu 3POC-
JUX MiK cob010 KicTOK.

e XpebeT penTujiil CKJIamA€ThCA 3 H’ATH BiAAiIiB: IIMHHOrO, I'PymHOTO,
IIOIIEPEeKOBOT0, KPMIKOBOro Ta xBocroBoro (mas. 181. B). IlluitHmii Bigmin
YTBOPEHUH KiJIbKOMa XpebIaMu, SKi 3a0e3IMeuyioTh 3HAUHY PYXOMiCTh T'OJIOBH.
o rpyaHux i momepekoBUX XpedIliB MpUETHYIOTHCA J0Ope po3BuHeHi pebpa. ¥
PeITuIiil € cupaBKHs I'PyAHA KJIITKa, YTBOPeHA IPyIHUMU Xpebisamu, pebpa-
MU Ta I'pySHUHOI. UYepen penTuIiii Mai:Ke MOBHICTIO KiCTKOBMIA.

3 MOSIBOIO CIIPABXKHBOI I'PYAHOI KJIITKH B PENTUIIN 3’ ABIAIOTHCA MiKpebdep-
i M’ a3u. KinmniBku penTuiiit posraioBati mo 60kax Tyayoa. Pentuiii MOKyTh
He TiJIbKM mepecyBaTHCA IO CYXOMIO0JIy, a I rmiaBatu y Boxi. Tak, MiK mabIsd-
MU 3aJHiX KiHIIIBOK KPOKOAMJIIB € MJaBaJbHi IepeTUHKM, a KiHI[IBKU yepemax
— MEIIKAaHIiB BOJAOMM — IepeTBOPEeHi Ha JIacTH.
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Oco06JimBi BapianTu pyxy npuTaMaHHi 3MiAM. ¥ HUX BiICYTHI KiHIIiBKH, aje
30iabIIieHe YucJo XpeobiriB (ix moxke 0yTu 10 450) Ta BigcyTHa rpyauuHa. Haii-
OinbIN OIMMpPEHNH cIOCci0 mepecyBaHHA 3Miil — XBUJIeNONiOHI BUTMHAHHA TiJja.
BogsHi ByKi, MOpCBKi 3Mil MOMKYTh BIIPaBHO IJIABATH Y BOJi.

e Ckemer mraxiB (Man. 182. A) xapaKTepusyeTbCs JETKiCTIO, OCKiIbKHU
YyacTUHAa KiCTOK Mae IMOPOKHUHU, 3almoBHeHi moBiTpam (man. 182. B). Xapaxk-
TEPHOIO OCOOJIMBICTIO Uuepella IITaxiB € Te, IO OiJBIIiCTL HOro KicTok 3pocTa-
IOThCA MiK €00010, a He CIOJYyYaloThCS 3a JAOIIOMOTOIO IBiB, AK y PENTHUJIii.
Benukuii 06’eM MO3KOBOI KOPOOKM IOB’A3aHNII 3 IPOTPECUBHUM PO3BUTKOM
roJIOBHOTO MO3KY. IIpmBepraroTh yBary i Beauki ouni samaguuau. Illenenu mra-
XiB BHIOB:KEHi i BKpPHUTi pPOroBUMHU YOXJaMU. 3aBASIKU I[bOMY CTBOPIOETHCS
IOCKOHAJIMM amapatT AJsd 3aXOIJIeHHA IXKi, afyke 3yOu y mTaxiB BifcyTHi.

XpebeT Mmae HU3KY OCOOJIMBOCTEM, OB’ a3auuX 3 moaboroM. Ilutinumit Bigmia
CKJIAQMAEThCA 3 BeJMKOI KinbKocTi xpebiiB (Bim 11 mo 25). Ile mamae roJiosi
3Ha4yHOI pyxJamBocTi. Xpeblli I'pyAHOro, IOIEPEeKOBOro, KPHXKOBOIO BimaiiiB
crIoJyueHi MisK co6oio HepyxoMmo. Taxk cTBOpOEThCA MillHA OCHOBA IJiA POOOTHU
KpuJa mig yac mosbory. CKIagHUNA KPUIK, YTBOPEHUI ITOIEPEeKOBUMU, KPUIKO-
BUMU Ta MepeIHiMH XBOCTOBUMH XpPeOIAMN, CTBOPIOE HAMIMHY OIOPY OJd
3alHIiX KiHIIIBOK, OCKiJIbKK Ha HUX IIPHIAaJac BcA Maca Tijma. YacTmHa XBOCTO-
BUX XPeOI[iB 3aJMINAIOThCA BIILHMMM, a OCTAHHI XpebIili — 3poCTaloThCA MiXK
00010, YTBOPIOIOUMN KYIPUKOBY KicTKy (Masi. 182), 10 K0l OIPUKPIIIIOIOTHCI
mepa XBOCTA.

¥V 6GinpIrocTi BuAiB ITaxiB rpyAHUHA Ma€ ILJIACKUU BUpicT — kiasb. o HBOTO
MNPUKPIILIIOIOTECA M’ A3U, IO 3a0e3IeUyi0Th PYXM KPUJ IiJ yac IOJbOTY. ¥
mosAci mepeaHix KiHI[IBOK KJIOYHIIL 3POCJINCA MiK c000I0, YTBOPIOIOUM TaK 3Ba-
Hy Buouky (Maj. 182, 13). BoHa Hagae Mpy»KHOCTI IMoscy mepenHix KiHIIiBOK.

Maan. 182. A. Cresner ntaxa: 1 — uepemn;
2 — xpebetT (a — MMAHUN BiggiI,
0 — TPYAHUN Bigmis, 6 — cKJIagHUI
KpHU2K, 2 — BiIbHi XBOCTOBi xXpeoiii,

0 — KyIpUKoOBa KicTka); 3 — BupicT
TPYAHUHU —Kijdb; 4 — miBKa; 5 — cToIma;
6 — JiKTHOBa Ta MPOMEeHEeBa KiCTKU;

7 — miedoBa KicTKa; 8 — BopoHsua
KicTka; 9 — xBocTOBi Xpeoiri;

10 — Tasosuii mosac; 11 — crerHosa
KicTtka; 12 — rominka; 13 — Buiouka
(3pocui Kiouniii); 14 — KUCTh.

B. BuyTpimuasa 6ygoBa IOPOKHUCTOL
KicTKM mTaxa
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Tema 2. TPOLIECU XUTTEOIANBHOCTI TBAPVH

CkeJsleT KpHJa CKJAZAETLCA 3 TPHOX BiAmijiB: mJeua, ImepenIlIiuds Ta KMCTi.
CkeseT 3a0HBOI KIiHI[IBKU CKJIAZAE€THCA i3 CTerHa, roMiJKM Ta cTOIU. Bijab-
OIicTh KiCTOK CTOIM 3POCTAIOTHCA Mik c0000 Ta YTBOPIOIOTH Yi6KY, AKA Pa30M
3 TaJbIAMUN BKpuUTa poroBuMu Jycoukamu (Mmajn. 182, 4). IliBka Hajzae HO3i
MimHoCTi i 36iabIrye ii pyxoMicTs.

OcHOBHUM c1ioco00M IlepecyBaHHA Oisbirmocti mraxiB € mosir. Ilig wac
MOJILOTY IIOCTiMiHO IO Yep3i IpaIioioTh BeJuKi (OMycKaoTh Kpujaa) Ta MaJi
(migHiMaroTh Kpuia) rpyaHi M’ sa3u. Takuil MoJiT Ha3UBAIOTh MAXAAbHUM, 26O
axmuénum. BeluKi xuKi nraxm — opau, IIYJiKU, rpudu — OPOTATOM TPUBa-
JIOTO Yacy MOKYTh y IOIIYyKaxX 3400MYi KPYKJIATHA B IIOBiTpi, Maii:Kke He pyxa-
oun kpuaamu. lle wupsarwuil, abo nacuenul, noaim, SxKuil 30iACHIOETHCA
3aBIAKY BUCXiTHUM IIOTOKAM TEILIOrO IMOBiTPsA, IO HMiZifiMalOThCsA BiJl MOBepX-
Hi 3eMJIi, HepiBHOMipHO HarpiToi coHIleM.

e Ha mamioury 184. A sHaimiTh yci cKJIamoBi ckesera ccaBugd. IlopiBusAi-
Te Horo OymoBy 3i ckemeramu amdibifi, pernTmiaiii i mraxis. XapaKTepHOIO
prcoo OymoBU CKeJieTa OiJIbIIIOCTI ccaBIiB € Te, IMO IMMHHWI Biamia IXHBOTO
xpebTa mpeacTaBiieHUI ciMoMa xpebiamu (i y Mulii, i y :xkupadu). MyckyJia-
Typa ccaBI[iB Jo0Ope posBuHeHa i qudepenmiiopana (maa. 183. B). [l1a ccasiiis
XapakKkTepHa HasgBHiCTH miapparmm — m’s3a, 1o Oepe ydyacTb y AUXAJbHUX
pyxax: 3aBOAKHU Ii CKOPOUEHHIO 3MiHIOETHCSA 00’ €M IpyaHOI moposKkHUHHU. [[oope
PO3BUHEHI TaKOK M’ s31 CINHU, KiHIIIiBOK Ta IXHiX I0sCiB, a TaKOMK KYyBaJIbHIi
M’ A3U.

CcaBisAM npuUTaMaHHI pisHi cmocobu mepecyBaHHs. bBarato MeIIKaHIIiB
Ha3eMHOTO CepeloBUINA, TaKi AK KOIWTHi, 0apcu, remapau, BOBKH, JIMCHUIL,
3maTHi Oiraru. 3aimenoxiOHi (3aillli, KpoJii) MOXKYTH IIepecyBaTUCS CTPUOKA-
MH: TOMY B HHX BUAOB:KeHi 3amui Horum. CcaBili-semiepui IIpOKJIagaioTh CBOI
XOAU y T'PYHTi: KPOTHM PUIOTH 3a AOIIOMOTOIO IEPEeAHiX PUIOUMX KiHITIBOK, a
CJIIIaKM — 3a JOMOMOTOIO IIOTYKHUX PisIiB.

Bu BKe 3HaeTe mpo ccaBIliB, 34aTHUX [0 IaCHBHOIO a00 AaKTHBHOI'O IOJILO-
Ty. Hampukaazn, jeTdara 3BuuaiiHa Mae MiK IepeJHIMH Ta 3aIHiMU HOTaMU

Maun. 183. A. Bynosa ckeiera ccaBisa: 1 — uepem; 2 — mwumiiHi Xpebii; 3 — rpynxi

xpeb1ri; 4 — momepeKoBi xpebIli; 5 — KpuKoBi XpebIri; 6 — TasoBi KicTkM; 7 — XBOCTOBi

xpeb11i; 8 — crerHoBa KicTtka; 9 — maJjia i Beamka romijgikosi KicTku; 10 — KicTKu cTomu;

11 — pebpa; 12 — rpygauna; 13 — KicTKu Kucti; 14 — mpoMmeneBa KicTka; 15 — mikThOBa

kicTka; 16 — miedoBa kKictka; 17 — somatka. B. M’sa3oBa cucteMa ccaBusa (38epHimb

yeazy, ax 0obpe 6ona Ougepernuiilosana). 3a60anHa: BU3HAUTE, AKi rpynu M’asiB y
CCaBI[iB PO3BUHEHI HallKpaIie
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IMIKipHY IIepeTuHKY, dKa Ja€ 3MOTY ITaCUBHO IIJJaHEPYBaTH 3 iepeBa Ha JepeBo,
monaroum Bigcramb go 50 M. 3MiHIOIOUM HATAr IIKipHOI IEepPeTHMHKH, JeTAra
3laTHA 3MiHIOBATH HAIPSAMOK IOJBOTY, a JOBTUU MYXHACTUN XBIiCT CAYrye I
raJbMyBaHHS.

AxTuBHUIT mOJiT mpuTaMaHHUil pyKokpuauMm. IlpuragaiiTe, y IIUX TBapUH
Bil BepXiBKU APYroro maJjblid HepelHiX KIiHI[IBOK MO XBOCTa B3IOBXK TyJyOa
TATHEThCS CKJAAKA IIKipu, 1o cayrye KpuiaoMm. Ilogi6Ho mo mrTaxiB, ¥ pyKo-
KPUJINX YTBOPIOETHCA KiJb TPYAHUHU Ta A00Ope PO3BUHEHI I'pyaHi M’ a3u, AKi
3a0e3IeYyIOTh PYXU KPUJI.

Merkauiii BogoiiM, HaIpUKJIa[ KUTOIOAIOHI, 3MaTHI BIpaBHO IJaBaTHU Ta
mipHaTtu. OCHOBHU OPraH PyXy B HUX — XBOCTOBUH ILJIABEIlb.

Bionozi4HUll CIOBHUYOK: aKTHUBHMI Ta MACHUBHUIL MOJIT, IiBKa.

MEPEBIPTE 310bYTI 3HAHHSA

1. IITo cmispHOrO Ta BigMiHHOTO B GyZOBi OMOPHO-PpYX0BOi cucteMu pub i amditin?
2. fIKi ocobsmBOCTi OyI0BM OIIOPHO-PYXOBOI CHUCTEMH PENTUJIIM XapaKTepusayIoTh iX AK
MeIIKaHIiB HasdeMHoro cepegoBuina? 3. ki 0cob6IMBOCTI OIIOPHO-PYXOBOi CCTEMH IITa-
xiB moB’si3aHi 3 mpHcTOCYBAaHHAM H0 mOabOTY? 4. fIKi Bu 3HaeTe IPHUCTOCYBAHHSA CCAB-
I[iB M0 Pi3HUX cmocobiB pyxy?

0620B0pimb y 2pynax

Axi yeknagHeHHA 3’ABUINCA B CKeJseTi XxpebeTHUX TBApUH y IIPOIleci icTopuuHOro
pO3BUTKY?

g oonumausBux i KMimausux

1. ¥V xuromonibHux BimcyTHi sagHi KiHIiBKu. AJle iHKOJIM HAPOMKYIOTHCA TUTUH-
yaTa 3 HeJOPO3BMHEHUMU 3agHiMu KinmiBkamu. Yum 1e moxxHa noscuutu? 2. ITopis-
HsliTe 0COOJMBOCTI IOJBOTY KOMAaxX i ITaxiB, a TaKox o0cob6uBOCTi Oya0BU IXHBOI
OIIOPHO-PYXOBOI CHUCTEMU.

§34. NOKPUBU TIAA TBAPUH

lMpuzadaiime, 110 Take LWKIPHO-M I30BUIA MiLLOK. AKi € TUNW KNITUH? Aki dyHKUIT iMyHHOT
cuctemn?

IlokpuBu TBapuwmH BiAME:KOBYIOTH TiJIO BiJfi HaBKOJHIIHLOTO CepenOBHUIIA,
3amobiraroTh TPOHUKHEHHIO BCEPEINHY OPraHidaMy XBOPOOOTBOPHUX MiKPOOp-
raHiamiB. SOBHIIIIHIM IITapoM ITOKPWBiB TBapUH € MOKPHMBHUM e€IiTeJIiii.

Ari ocobmuBocTi OymoBu Ta (PyHKIIi NMOKPHBIB 0e3Xpe0eTHUX TBapuH?
IToxkpuBu Ge3xpebeTHUX BUKOHYIOTH HU3KY BaKJIUBUX (QYHKITIN:

¢ 3aXMCHY — IIOKPMBHU OTOUYYIOTH BHYTPIIIHI Opramu i 3axmuIMaioTh iX Bif
HECIIPUATJINBUX BILIVBIiB HABKOJUIITHBOTO CEPEIOBUIIA;

¢ TPAHCIOPTHY — Yepe3 MOKPUBU 0 OPraHidaMy MOKYTh HAAXOOUTHU deAKi
HOTPiOHI opraHisamMy pevyoBHMHM i BUBOJUTHCH HA30BHI JeAKi KiHIEBI mpoaykTu
00MiHy peuOBUH;

¢ ONOPHO-PYXOBY — IMOKPUBHUI emiTerniii Gepe yuacTh y QopMyBamHi
30BHIIIIHBLOT'O CKeJIeTa, HANOPUKJIAL KYTUKYJIN UYJEHHCTOHOIrMX abo MyILIi
MOJIIOCKiB.

o ITloxpuBu OiJBIIOCTI IpPEACTABHUKIB KHUIMKOBOMOPOKHUHHUX (DOPMYIOTH
IMKipHO-M’A30Bi KJIITUHY i3 CKOPOTJIMBUMHU Bi[pOCTKAMMU.

e VY KigbuacTHX 4epBiB IIOKPUBU — Iie ITKipHO-M’ A30BUM MiIIOK (IMB. MaJ.
176). Kiaitunm #ioro emitesmiajbHOTO IIapy BHUOIJAAIOTHP TOHEHBKY MPYKHY
KYTUKYJY.
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Tema 2. TPOLIECU XUTTEOIANBHOCTI TBAPVH

e KyTukyJja 4JIeHMCTOHOrMX 6araTollnapoBa, MiCTUTH OPTaHiUHYy PEeYOBUHY
xitTuH (Majn. 184). ¥V meaxkux paxkomoAiOHMX BOHA Ie I IpocouyeHa BAITHOM i
yTBOpIOEe MinHEMN nmaHnup (Kpabu, piukosi paku). Kyrukynaa komax i maByKo-
noxiOHUX IONAaTKOBO BKPUTA BOCKOIIOiOHOIO PEYOBUHOIO, IO POOUTH il BOmO-
HEIPOHUKHOIO i 3amobirae BUCUXaHHIO.

6
|
Maan. 184. Bygosa KyTUKyJIu KoMax: 1 — MOKPUBHUI ; TR I"'-'":"—““LE'

emmiTesii, B3a PaxyHOK MJiAJBHOCTI KJITHUH SKOTO
dbopmyeTbca KyTuKyJa; 2, 3 — BHYTPilllHi#l Ta cepenHit o
mrapu KYTUKYJIU, YV HAKUX MiCTUThCS XiTwmH; 4 —
30BHIIIHIM IIap KYTUKYJIN, YTBOPEHUN KUPOIOAiOHUMHI

il iy meiitmin

CIIOJIYKaMU, AKi 3aXUITAI0OTh Bi/l 3aiiBUX BUTPAT BOJIOTH; 1 —
5 — KiiTuHa, AKa Gepe y4acTb B YTBOPEHHI Y4yTJIMBOI'O — / [
BoJiocka (6); 7 — sasmosucra KjaiTwHa; 8 — mopa, AKOIO

BiJKPMBA€ETHCA IIPOTOKA 3aJO3UCTOI KIiTHHU 5 7

® VY MOJIOCKIB 3a PaXyHOK eIriTesito MaHTii ¢opMyeThbCcs MYIILIsA (Yepermaii-
Ka), 110 CKJIAJA€EThCs, IK BU IaM’ ATA€ETe, 3 TPHOX IapiB (npuzadaiime sKux ).

Axi ocobmuBocTi OymoBu Ta (pyHKIII mMOKpuBiIiB xpedeTHUX TBapuH? Yci
XpebeTHI TBApMHM BKPHUTI IIKipOIO, IO CKJIAMAETHCS 3 ABOX INAPiB: 30BHIII-
HBOTO — 6araToIIapoBOTO emiTeNifo i HUKHBOTO — JAepMu, abo BiacHe MIKipwu.

e Timo pu6 momaTKOBO BKPHUTE JYCKOIO, siKa (GopMyeTbcs B gepmi (Mmad.
185. A). 330BHI KOKHa JIyCKa BKPHUTA TOHKUM IIIapoM emigzepmicy. ¥ KicTko-
BUX pub JIyCKa Ma€ BUIJISAA TOHKUX HaIiBIIPO30PUX IJACTUHOK, IO YEePEIUIle-
Hoai0HO HaKJIaJaloThCa ONHA Ha OSHY. ¥ XPSAIIOBUX Pubd — aKyJ i cKaTiB — Jyc-
Ka yTBOpeHa 3 MiIlHOI peuyoBMHM — MEHTHUHY Ta BKpUTa eMaJsiio. Koau pocre
puba, pocre i ii aycka. BoHa Hapocrae mrapamm 3 BHYTpimrHbOTO OOKYy. Ileit
IpoIec Haraaye YTBOPEHHS PIiUHMX Kijelp y AepeBUHi AepeB HAIIIMX IITHPOT:
Y3UMKY picT pubm NPUOUHAETHCA i MOHOBIIOETHCA HacTynHOI BecHu. OTiKe,
IOCJIiIKYIOUN JyCKY puOM, MOKHA BUBHAUUTHU BiK TBapUHU.

Y mkipi pub € 3amo3u, AKi BUIIJIAIOTH CauU3, IO 3aXHUINA€ MIKipy Bim mpo-
HUKHEHHS XBOPOOOTBOPHUX OPTaHi3MiB Ta IOJIETIIYE IJIaBaHHS, 3MEHIITYIOUN
TepTsS y BOAi. ¥ HIKipi Ta jJycili MicTATbLCA mirMeHTH, AKi HagaoTh pubdam pis-
HOoMaHiTHOro sabapsiieHHsaA. Taxe 3a0apBIeHHSA MOMKe OyTH 3aXUCHUM, K Y
piukoBoro OoKyHs. SIlcKkpaBe molepel:KyBajibHe 3a0apBJeHHA MOKYTb MaTH
orpyiiui pubu. Kambasa, axa memnkae B YopHomMy MOpi, 3JaTHA 3MiHIOBATHU
cBo€ 3a0apBJIeHHS 3aJI€KHO Bij TJIa HABKOJUIITHBOTO CePeoBHUIIA.

e Illkipa am¢i6iit roma (man. 185. B), y mit Gararo 3ano3, BuAiJIeHHS
AKMUX — CJM3 — 3BOJIOMKYE IIOBEPXHIO Tija i moJerirye rasoo0MiH uepes HIKipy.
Caus TaKOK 3aXWUINAa€ TBAPUH BiJf IPOHUKHEHHS XBOPOOOTBOPHUX MiKpoopra-
Hi3MiB. ¥V cajaMaHAPU IJIAMUCTOI, KYMOK, NeAKHWX BHUJIB PONYX Yy IIKIpi €
OTPYHUHI 3ay03u. IXHil cimu3 3axuinae TBAPUH BiJ Hamagy XuiKakKis.

e J3oBHimHIN map mKipu pentuaii porosie (man. 185. B). IlIkipa cyxa,
Maiiyke 0e3 3aJ103, YKPUTA POTOBUMH JIYCKAMHU, IITAUTKAMHU a00 IIJIaCTUHKAMHU —
moXimHMMM TOKPUBHOTO emitesito. Taxki MOKpMBM 3aXWINAIOTH TBApPWUH Bif
MeXaHiuYHUX YIIKOAKEeHb Ta 3aliBUX BTPAT BOJIOTH, IO AysKe BaKJIWBO IJIs
icHyBaHHsS B mocynuimBux ymoBax. I[inbHHIT IIOKPHB 3aBayKa€ POCTY PEITH-
JIifi, TOMY BiH IepiOUYHO 3aMiHIOETHCSA IIiJT Yac JIMHAHHS.

e HasapmicTe mip’AHOro MOKPUBY € OAHI€I0 3 HEOOXiZHMX YMOB IIOJILOTY B
nraxis. Bin poOuTk Tinmo mraxiB obriunmm. IlIkipa mraxis, AK i pemrwmiiii,
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Maun. 185. Cxema 6ymoBu MOKPUBiB KicTKoBoi pubu (A), am¢i6ii (B) i penruaii (B):
1 — mepma (BiacHe mKipa); 2 — emiteniit; 3 — smycka pubu; 4 — 3ay03u, 1[0 BUALISIOTH
cau3; 5 — POroBi JYCKHU PENTUIIiN

cyxa, Maiiyke mosbaBiieHa 3ajso3 (masa. 186. A). BoHa yTBOproe pisHoMaHiTHI
poroBi moximmHi: HagA3BOOOK i MiAA3HO0OK, KIrTi Ha KiHIIAX IaJbIiB i porosi
JIYCOUKH, 10 BKPUBAIOTH HUIKHIO YACTUHY HIiT, mip’s. Ilip’ aHuit noKpuB 3a3BuU-
yail aBiui Ha piK 3MiHIOEThCA MHiJ Yac JUHAHHA.

e VY ccaBIiB IIIKipa JOCUTH eJlacTUYHA 1 Mae cKJIagHy OynoBy (main. 186. B).
Bu B:ke 3HaeTe, 1110 B Hiil 1o0pe pO3BUHEHi PidHi THMOM 3a/103: MOTOBi, CaJIbHIi,
MOJIOYHi, Imaxydi.

IToToBi 3a/03u 6epyTh yYacTh y PeryJidAIii TeMmepaTypu Tijia Ta y BUBEIeH-
Hi 3 oprauismy npogyKTiB o0Miny peuoBuH. CeKpeT HOTOBUX 3aJI03 6epe yu4acTb
1 y cTBOpeHHi iHAWBigyambHOTO 3amaxy TBapuH. IlikaBo, 1m0 KutomoaioHi, AKi
€ MOCTiHUMU MEeNIKaHIFAMM BOLOUM, IIOTOBUX 3aJI03 He MAalOTh (nomipkyiime
womy).

Buninenns canbHMX 347103 3MAIYIOTh BOJOCCSA Ta IIOBEPXHIO IMKipu, 3aIlo-
Oiraroum iXHHOMY BHOIIYBAHHIO Ta HaMOKaHHI0. KpiM TOro, BoHM raJbMyOThb
PO3MHOMKEHHS Ta PO3BUTOK XBOPOOOTBOPHMX OPraHisMiB i IEeBHUM YMHOM
3am006iraroTh IXHPOMY MPOHUKHEHHIO B OPraHi3M TBapWHU.

Maan. 186. Cxema 6ynoBu moxkpusiB nraxiB (A) i ccaBiis (B): 1 — gepma (Biacue
mkipa); 2 — emitesiit; 8 — mip’a; 4 — BoJioces; 3ayo3u: moToBi (5) Ta canbHi (6)
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Tema 2. TPOLIECU XUTTEOIANBHOCTI TBAPVH

Bunginenns maxyuymx 3ajio3 CCaBIi BUKOPHUCTOBYIOTH OJsI MiUeHHS CBO€I
TepuTopii. 3a s3amaxom, AKHI BOHU CTBOPIOIOTH, MAaJIsITa 3HAXOLATH OATHKiB
a00 0aTHKM PO3IMIYKYIOTH CBOE IMMOTOMCTBO. [lesaki Buam, AK-0T CKYHC, II[O MEIII-
kKae B IliBHiumiii Amepuni, BUIiJIeHHAM IIaxXydyuxX 3aJI03 BiJJIIKyEe BOPOTiB.
3aji03u1, pPO3TAIllOBAaHi HABKOJIO aHAJBHOT'O OTBOPY, MOXKYTh BUKHIATU CBiit
CEeKpeT Ha BiicTaHb y HeKiJbKa MeTpiB. 3alax ImaxyduX 3aJi0o3 CKYHCIiB Takui
CTiliKmMiI, HI0 B pas3i MNOoTpalJIAHHS HaA OIAT JJIOAWHW BiJf HBOTO BaXKKO
m030yTHUCK.

MoJiouHi 3a/i031 CaMOK CCaBI[iB BHUIIJIAIOTH MOJIOKO IJS BUTIOJOBYBaHHS
OUTUHYAT

3a paxyHOK emiTeJIiio IMKipu y ccaBIliB YyTBOPIOIOTHCSA PidHi moximHi: BoJoc-
KM, Kirti, Hirti, Komura, poru Tomio. ¥ AeAKMX BUAIB TBapuH (I’KakiB, TUKO-
OpasiB TOIO0) BOJIOCCA MOXKE€ BHIO3MIHIOBATHCH HA T'OJKHU, 1[0 BUKOHYIOTH
(GyHKIIiII0 3aXUCTy BiJ BOPOTiB.

Ilig BiacHe IMIKipoIO € IIap KUPOBOI KJIITKOBUHU. BiH Halikpalle po3BUHEe-
HUH y MeIlnKaHIiB BogoiiMm. JKup gomomarae 36epiratu temao tisa. Kpim Toro,
BiH Jiermwuii 3a BOAY, i ToMy J00pe PO3BHMHEHWH IIap HiAMIKipHOI KMUPOBOI
KJITKOBMHHU 30iibINye ImaaByuicTs TBapuHU. jKup, AKMI 3amacaeThbCcs B Iif-
IMKipHI#A "KUPOBi# KJIITKOBUHI, € TAKOXK 3aI1acOM ITOKUBHUX PEYOBUH i IiKepe-
JIOM BOJAY B pasi il HecTaui B HABKOJIUIITHBOMY CEPEIOBUIIIi.

A

AOBEAEMO HA NPAKTULI o%

JlabopamopHe docnidxeHHs ocobnusocmedl nokpusie mina meapuH

O6napHaHHA, MaTepianu Ta 06’€KTU AOCHiAXKEHHA: KONeKLUii nip’a TBapuH i Nycku
pu0, onyaana ntaxis, ccaBLiB, KOnekuii pakonoaibHux; Bonori npenapatu pub, amibin i
penTunin.

1. Po3rnsHbTe npeacTtaBHUKIB pakonogibHMX, 3anponoHOBaHMX yuntenem abo BYM-
Tenbkoto. Jocnigite TBEPAICTb TXHLOMO XiTUHOBOrO MNOKPMBY. FKke 3Ha4YeHHs Takoro
nokpmey?

2. [ocnigite Bonori npenapatu pnb i Habopwn nycku. Ak nycka po3TalloBaHa Ha LLKipi
pnbn? Ake ii 3Ha4YeHHA?

3. Po3rnsHbTe | 4OCNIAiTh 30BHILLHI NOKPUBK abu. Ake 3Ha4YeHHS Cru3y, Lo BKpUBaE
LKipy?

4. PosrnaHbTe i gocnigiTe BOOri npenapaTty AWipky 4m Byxa. Yum yTBOPEHNN NOKpuB
Tina pentmnin? Aka ponb NyCO4YO0K Ha IXHbOMY Tifi?

5. Po3srnsaHbTe onyaano ntaxa. 3BepHiTb yBary Ha nip’sstHUM NOKPUB Ha Kpunax, Tynyoi
Ta XBOCTi. [locnigiTe po3MillleHHs nip’a Ha Tini. AKy ponb Bigirpae nip’a B XutTi ntTaxa?

6. PoarnaHete onygano ccasus. Jocnigite MOro BONOCAHUI NOKPUB Ha TBEPAICTb i
rycToTy. Slka oro posb y XUTTi ccaBLUiB?

bionoziyHUli C/IOBHUYOK: MOKPUBHHUIA emiTediil, KyTHKYyJIa.

MEPEBIPTE 3106YTI 3HAHHSA

1. fIky poab Bigirpaiors mokpusu TBapuu? 2. Illo xapakTepHe AJs MOKPUBiB MOJIIOC-
kiB? 3. IIlo cmisbHOTrO Ta BigMiHHOrO B GymoBi moKpuBiB amdibiit i penTuaiit? 4. Illo
XapaKTepHO [IJs MOKPUBiB ccaBIiB?

0620B0pimb y 2pynax
fAxi 0oco6MBOCTI MOKPUBIB PiBHMUX TPy TBAPUH?
g oonumausux i KMimausux

o cminpHOTO Ta BiAMiHHOTO B MOKPUBAaX KiJbYaCTUX UEPBiB i YJIEeHUCTOHOTUX?
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§35. HEPBOBA CUCTEMA, ii 3HAYEHHS | PO3BUTOK
Y PI3HUX TBAPUH

lNpuaadaiime pyHKLii HEPBOBOI CUCTEMM.

BinbmiocTi 0araTOKJIITMHHMX TBapwWH NIpUTaMaHHA
HepBoBa cucTeMa. BoHa Kepye Bcima mpoliecaMu, IIO
BimOyBatoThecA B oprauismi. OcHOBY HEPBOBOI cucTeMU
CTAHOBJIATH HEPBOBi KJIITMHU — HEeHPOHU, 30aTHI CIIpPUIi-
MaTtu iH(opMaIlliio, ImepeTBOPIOBATH ii Ha eJeKTPUUHI
curHaju (HepBOBUU iMIynbc) i mepemaBaTw iHIIUM
KJIITHHAM.

Hetiporu crJyamaroThCcA 3 Tijia KJIITWUHM Ta BigpocTt-
KiB (maj. 187). OxHi 3 HUX KOPOTKi i1 posramy:keHi. Ile
YyTJIUBI BiAPOCTKM, HUMU HEPBOBi iMITyJIbCH IIPAMYIOTEH
Io Tija HelipoHa. € Ile OOWH IOBTHII BiIpOCTOK, po3ra-
ay:xeHu# Ha Kinni. Hum HepBOBUM iMIIyJIbC TIIPOBO-
IUThCA OO0 iHmwx KJitwH. [[oBri HepBOBi BigpocTKH,
oToueHi 000JIOHKOI0, Ha3WBAIOTh Hepeamu.

A gissiabHOCTI HEPBOBOI cCUCTEMH XapaKTepHi 30y -
JUBiCTH i IPOBiAHICTE.

Maun. 187. Bynosa
Helipona: 1 — amgpo

)ﬁ 36yonusicmb — 3maTHiCTH OpraHi3miB cmpuiimMa- ¢ .
l) KJIITUHU, 2 — KODPOTK1

TH 3MiHU 30BHIIIHBOTO Ta BHYTPillTHHOTO CepPeao-

5 . BiZpocTKM;
BHIIA TA BigmoBigaTH Ha HHUX. 3 = jnosrumit
MpoBioHiCMb — 3maTHICTH MPOBOAUTH 30yIKEHHSA Bigpocrok; 4 — Tino
0 Pi3HUX YaCTHMH OpraHismy. KJIiTHHEN

CkiagHicTh OyZOBM HEPBOBOI CHUCTEMM IIOB’SI3aHA 31 CIIOCOOOM MKUTTSI TBAa-
pUWH: V TBapWH, AKi BeIyTh aKTUBHUN CIIOCI0 KUTTs, HEPBOBA CHUCTEMa CKJAJ-
Hima, HiXK y THUX, AKi BeIyTh NPUKPIIJIEHUNA, MAJOPYXJUBUHA UM MapasuTHU-
HUH CIOCIO JKUTTS.

Axi THIIN HEPBOBUX CHUCTEM XapaKTepHi MJiA 0e3xpe0eTHUX TBapuH?

¢ KuIKOBONOPOKHMHHMM IDUTaMaHHA Ju@ysHa Hepsosa cucmema (Mad.
188, 1). IxHi HepBOBi KJIiTUHY, 3’€IHYIOUYNCH BiIPOCTKAMM, YTBOPIOIOTH HEPBO-
Be IJIETUBO. ¥ Meny3, KpiM Audys3HOro mieTuBa, IO Kpaio A3BOHA PO3TAIIIOBA-
He OJHe UM JBa HEPBOBi KiJIbIld 3 HEMPOHIB Ta iXHiX BigpocTKiB. BoHnu immep-
BYIOTH M’ A30Bi BOJIOKHA Ta OpraHMW UyTTs: PiBHOBAru Ta 30DY.

¥ kinbyacTUX 4YepBiB, YWIEHUCTOHOTUX i MOJIIOCKIB HEpPBOBa CUCTeMa 8Y3.J10-
s6a. Boua mopijsieHa Ha IeHTpaJdbHy Ta mepudepuuny. Binbina yacTuHa HEHWpPo-
HiB IIeHTpaJbHOI HEepBOBOiI cucTeMU 3i0paHa B HEPBOBI BY3JU — 2aH2il.

e Y KigpuacTHX 4epBiB Ta WIEHHCTOHOTHUX [0 CKJAAY IeHTPaJbHOI HEpPBO-
BOI CHCTEeMU BXOIATH I'OJIOBHUH MO3OK i YepeBHUNM HEPBOBUH JIAHITIOMKOK (MaJl.
188, 2, 3). 'omoBHUIT MO30OK CKJIAZAETHCS 3 TPHOX BiAAiJIiB: MepeaHBOTO, Cepe-
HBOT'O Ta 3aAHHOr0. Y I'OJJOBHOMY MO3KY UJEHMCTOHOI'MX HAMCKJIAJHIiIIe IIo0y-
IOoBaHUM mepenHid Bimmin. Bim Bigmosimae 3a ckJaamgHi ¢GopMH IIOBEIiHKU.
YepeBHUM HEPBOBUI JIAHITIOMKOK iHHEPBYE PisHOMAHITHI BHYTpiIlIHiI opraHu.

e V OiabIIIOCTI MOJIOCKIB Ha HEPBOBMUX CTOBOYpax YTBOPIOETHCS KiJabKa
map rauriiiB, OB’ sI3aHUX MixK c000r0. Takuii TUII HEPBOBOI CHCTEMM Ha3WBa-
I0Thb poskudano-gysnosum (man. 188, 4). Haiimpocrima ii 6yoBa y ABOCTYJIKO-
BUX MOJIOCKIB (nomipkyiime womy). ¥ TOJOBOHOTHX MOJIIOCKIiB yTBODPIOETHCH
TOJIOBHUII MO30K CKJIAZHOI OymoBu. BiH oTOUeHMI XPSAIIOBOIO KAaICyJIOo, AKa
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Tema 2. TPOLIECU XUTTEOIANBHOCTI TBAPVH

yepeBHUN
HepBOBUI
NaHLIOKOK

rorfoBHNN MO30K

Mauxn. 188. Tunu G6ymoBu HEPBOBOI cucTeMu Oes3xpeberHux: 1 — nudysHa
KUITKOBOIOPOKHUHHUX (Tigpm); By3JioBa KijgbuacTux 4uepBiB (2)
i unenuncronorux (3); 4 — PO3KUAAHO-BY3JI0BA MOJIOCKA

Haragye uepen XxpebeTHUX TBApUH. Y HBOMY BHUILJIAIOTH OKPEMi 30HU, AKi Bif-
HOBiZalOTh 3a II€BHI THUIIM PYXOBUX pPeaKIliii, CKJagHI (opMHU HOBEeTiHKH,
nam’AThb TOIIO.

Axi ocobmmBOCTI OyT0OBM HEPBOBOI cucTeMu B XpedeTHux TBapuu? Ins xpe-
0eTHMX TBapWH xXapakTepHa mpyoéuacma Hepsosa cucmema (manu. 189). Ilen-
TpajibHa HEPBOBa CHCTeMa IpeAcTaBjeHa CIWHHMM i TOJOBHMM MO3KOM, a
nepudepruHa — HEPBaMU, 110 BiJf HUX BiAX0omATh. I'0OJIOBHUIT MO30K XpeOeTHUX
TBapMUH CKJAJAETHCA 3 TAKUX YACTUH: JOBracToro,
3aTHHOT'0, CEPEeIHHOTO, IIPOMIKHOTO Ta IEePeIHBbO-
ro, abo kimmesoro (maja. 190).

Hoezacmuil M030K MeXy€e 3i CHUHHUM, Y HBOMY
posTamIioBaHi pi3HiI HEPBOBi LEHTPU, AKi PeryJsro-
I0Th IPOIECHU KUTTEMIAILHOCTI: IUXaHH, CePIEBY
TisIIbHICTH, KOBTAHHS TOIIO.

_ 3a [0oBraCcTMM MO3KOM DO3TalllOBaHWU 3a0Hill.
Woro ckmamoBoio € MO3040k (3HAWAITHL Iforo Ha
mai. 190), axuii pasoM 3 mepeaHiM MO3KOM Bimio-
Bifae 3a y3romskeHicTh pyxiB. [lasi posraroBanmuit
cepedniit mo3ox. J1o HbOTO HAAXOAATH CUTHAJIHU Bif

GaraTbox OpPraHiB YyTTH. Mauan. 189. Bynosa HepBOBOi
o . . _ CHUCTEMHU XOPAOBUX TBapuUH
Cepenniii MO3OK pasoM i3 TIPOMLKHUM, JI0Brac (Tpy6uacToro THIy):
TUM T& CHIUHHAM perymog plBEIOMaHlTHl opoiecu 1 — royoBHUII MO3OK;
SKUTTERIANBHOCTI. IIpomincHuil M030K cIOJydae 2 — CIMHHUNA MO30K

MixK co0oro cepenHil i mepenHii Bigaisy roroBHOTO0
MO3KY. ¥ HBOMY PO3TAIIIOBAHI 0COOJIMBI KIiTHHM, AK1 BUPOOIAOTH 0i0I0TiuHO
AKTUBHI PEYOBUHU, IO PETYJIIOIOTH IIPOIECH KUTTEMIATbHOCTI TBapUH.

Ilepedniii, abo kKinuesuil, M030K BiAmoBizae 3a cKJIagHi OpMU IOBENiHKH,
Y HbOMY POBTaIllIOBAHWU HIOXOBUU IIEHTP.

ITopiBHAMO OyZ0BY I'OJIOBHOTO MO3KY Pi3HUX XOpA0BUX TBapuH (MaJj. 190).
Sk Bu Gauwmre, B am(ibiit mopiBHAHO 3 puGaMu Kpallle POBBUHEHUN NepemHii
MO3OK, IO BiATIOBigae 3a cKJaamHi (popMU MOBeAiHKK. 30KpeMa, B aM(ibiit uiT-
KO BUpPa’KeHi IMiBKYJIi mepeaiHboro MO3KY.

Y pentuiaiii miBKYJIi TOJIOBHOTO MO3KY BKPHUTI Cip0oi0 peu08uUHO0 — CYKYITHIiC-
TIO Tis HepBOBUX KJIiTuH. g peuoBuHA (hOpMYye KOpPY Ni6KYJab TOJOBHOTO MO3-
Ky. ¥ penTuJiii BoHA riafeHbKa. M0O304YOK y PelnTujaiii posBUHEeHUH no0pe, 110
BU3HAYAETHCA HEOOXiMHICTIO KOOPAMHAIIIl CKIAJHUX PYXiB.
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Maun. 190. Cxema 6ymoBU TOJIOBHOTO MO3KY xpebeTHux TBapuH: A. Pubu. B. Ampi6ii.
B. Penruuii. I'. IItaxa. [I. CcaBiga. YacTuru Mo3ky: 1 — moBractuii; 2 — MO30YOK;
3 — cepenHiit; 4 — mpoMiKHUI; 5 — mepenHiii, abo KiHIeBUIA

TosoBHMI MO30K mrTaxiB Mae Oinbini posmipu, Hik y pentmiaiii. ITiBxkyuri
epesHbBOT0 MO3KY BKPUTI ciporo peuoBuHOIO. [[0Ope po3BMHEHUI i MO30UYOK.

¥V ccaBuiB roJoBHUII MO30K Mae Iie O0inbmuit 06’em. [[o6pe posBuHeHa Kopa
MiBKyJb HEePeIHBOr0 MO3KY. ¥ 0OaraThbOX BHIIB KOpa BKPHUTA YHCICHHUMU
0opo3HAMU Ta 3BUBWHAMU, SKi 301JIBITYIOTH i TOBEPXHIO.

OT:xe, 1[0 BUINUI pPiBeHb PO3BUTKY TBAPUHM, TO CKJAAHIiIIA ii HepBOBa CUC-
TeMa (30KpeMa, rOJJOBHUN MO3OK).

bios102iYHUlI C/IOBHUHOK: HelpoH, Tudy3HUIl, BYy3JI0BHI, TPYOUACTHI THIIM HEPBOBOL
CHCTEeMH.

MEPEBIPTE 310bYTI 3HAHHSA

TaMaHHi 0esxpeberHuM TBapuHam? 3. Aki ocobamBoOCTi OyIOBM HEPBOBOI CHCTEMM Xpe-
6eTHUX TBapuUH?

0620B0pimb y 2pynax

CxapaKTepusyiiTe THUOU HEPBOBUX cucTeM y Oesxpebernumx TBapuH (I rpyma) Ta
YCKJIaIHeHHs B OyIOBi rosloBHOrO MO3Ky y xpebeTrHux TBapuH (II rpyma).

[ng oonumnusBux i KMimnusux

YuM MOKHA MOSCHUTHU CKJIATHINNN POSBUTOK HEPBOBOI CHCTEMU B T'OJIOBOHOTHUX
MOJIIOCKiB IOPiBHAHO i3 4YePEBOHOTMMHU Ta ABOCTYJIKOBUMU?
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Tema 2. TPOLIECU XUTTEOIANBHOCTI TBAPVH
A
AOBEAEMO HA NMPAKTULI o®

lNpakmuyHa poboma 4
(sukoHyembcs Ha 8ubip yyumerns)

Tema: MOPIBHAHHA BYAOBWM KPOBOHOCHOI CUCTEMMW
XPEBETHUX TBAPUH

Merta: mopiBHIOBATU Ta aHAJNi3yBaTH KPOBOHOCHI CHMCTEMU PiSHUX IIpeICcTaB-
HUKiB XpebeTHUX TBApUH.

Oo0magHaHHA, MaTepiaJdM Ta 00’€KTH MOCTIMKEeHHA: cXeMU KPOBOHOCHUX
cuctem pub, amdibiii, penTuiiii, nraxis, ccaBIliB.

Xid pobomu

1. PosrisubTe i TpoaHaiidyiiTe cxeMy KPOBOHOCHOI cucTeMu puo.

3BepHiTh yBary Ha HaIpsAMOK PYXYy KPOBi Big cepis go 3s6ep.

Busnaure, ckijbKu Kia KpoBo0obOiry B puo.

2. PosransanabTe i mpoaHasisyiiTe cxeMy KpoBooOiry B am@ibiii Ha mpukraasni
JKabu. 3BepHITH yBary Ha IIOSBY APYIoro Iepeacepms.

Busuaure, ckinbKu Kamep Mae cepiie :xabu. HassiTh opramm xabdu, 3 mos-
BOIO SKUX IIOB’A3aHa I0ABAa APYroro Kojia KpoBooOiry.

3. IopiBHsliTe OYIOBY CEPILS »Kadu Ta PENTUJIINA.

fAxa 0cobauBicTE 3’ABIAETHLCSI B OYZOBi cepIiis penTuiin?

4. PosrnaupTe i mpoaHasdisyiiTe cxeMHm KpoBooOiry y ccasifiB i mTaxis.
Busuaure, cKinmbKu KaMep Ma€ cepile IIUX TBapUH.

3HalIiTh, 3 IKOT0 Bigmijy cepiisg y ITaxXiB i ccaBI[iB ITOUYMHAETHLCA BeJIUKE
KO0JIO KPOBOODiry.

3HaUIiTh BIAMIiHHOCTI B cyIuHAaX, AKUMHU IIOUYNHAETHCS BeJINKE KOJO KPOBO-
0o0iry B ccasBIliB i mTaxis.

5. 3pobiTh BHCHOBKM, IIPOAHAJII3YBaBIIM YCKJIALHEHHS B OymOBi cucreMu
KPOBOODITry pisHUX I'pyl XpebeTHNX TBapMH. BMCHOBKM 3aHECITHL y 3OIIIUT.

lNpakmuyHa poboma 5
(sukoHyembcs Ha 8ubip yyumerns)

Tema: NMOPIBHAHHA BYAOBU CKENETIB XPEBETHUX TBAPUH

Mera: mopiBHIOBATH Ta aHAJI3yBaTH CKeJEeTH Pi3HMX IPeICTaBHUKIB Xpe-
0eTHMX TBapWH, 3HAXOMUTU pUCHU IMOAiOHOCTI i BigmMiHHOCTI.

OonagHaHHA, MaTepiajaum Ta 00’€KTH MOCTiMKEeHHA: cKejieTH puou, >kabwu,
AITipKM, ITaxa, CCaBId; JiHIIKM, MATIOHKK a00 MaKeTUu CKeJIeTiB XpebeTHUX
TBapHH.

Xid pobomu

1. PosrassubTe cKeJieT pub. 3BepHITh yBary Ha CKeJieT rojioBu (Uepelr), CKe-
Jet Tynyba (xpebeT), KiHIIiBOK (MapHUX IJIABIIiB Ta iXHiIX IOACIB).

2. PosrnsubTe cKeler :kabu. 3HANIITh CKeJIeT roJioBu (uepem), CKeJeT TyJIy-
6a (xpeber), mapHUX KiHIIIBOK Ta IXHiX mosciB. BuaBiTH rojoBHi yCKIagHEHHSA
B OyZoBi cKeiera »kabu mopiBHAHO 3i ckemeroM pubu. IlosdcHiTH, i3 YuM Ie
OB’ A3aHO.

3. PoariaHbTe CKeJleT ANIipKH. SHAHUIITHL CKeJeT T'OJIOBU (uepelr), CKeJeT
Tysay0a (Xpeber), mapHUX KiHIIIBOK Ta ixHiX moscis.
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Busuaure, ska HoB:KHHA XpebTa ANIIPKU i 3 AKUX BiAAiJIiB BiH CKJIaJa€Th-
cda. Is yum moB’sA3ana Taka 0ygoBa xpedTa? 3BEepHITH yBary Ha Te, IK po3Milie-
Hi KiHI[IBKY ANIipKH.

4. PosrisgHbTe OyZOBY CKejJeTa HTaxa. SHAWAITL Bigminm: cKeJgeT rojoBu
(ueperr), ckeiser TyJayOa (xpeber), HapHUX IIepefHiX KiHIiBOK (KpmJ), 3agHix
KiHIIIBOK Ta ixHixX mosdciB. AKuX BMIO3MIiH 3a3HaB CKeJIeT IepedHixX i 3agHix
KiHI[iBOK mTaxa IMOPiBHAHO 3 TAKMMH penTuaiin? I3 umm 1me mos’sizano?

5. PosrasaubTe OyOBY CKeJieTa cCaBIld. SHANIITH Bigmiiu cKeseTa: CKeJser
roJioBu (ueper), ckeser Tyayba (xpebeT), mapHUX KiHI[IBOK Ta iXHiX IOACiB.

Io ckesera IKOI TBapMHU, MOCIiIKeHOI BaMu paHiIle, HafiGiabIT mOAiOHMi
CKeJIeT ccaBIsa?

6. 3polbiTL BUCHOBKH, AK OyJoBa CKeJieTa 3aJeKHUTL BiJ CIOCO0Y KUTTS
TBApUHU, IKi YCKIagHeHHA B OYI0Bi cKeJieTiB TBApUH BU mobauuir. BuCHOBKU
3aHECiTb B 3OIIIUT.

lNpakmuyHa poboma 6
(sukoHyembCsi Ha eubip y4umers)

Tema: NMOPIBHAHHA BYQOBW rOJIOBHOIO MO3KY
XPEBETHUX TBAPUH (Ha mynsbkax/moaensx)

Mera: pOSTJISHYTH 0COOJMBOCTI OyZOBU T'OJIOBHOTO MO3KY XpebeTHUX TBa-
puH, 3’sicyBaTu 0COOJMBOCTI foro opraxisailii Ta ycKJIagHeHb OyIOBU B PisHUX
MPeACTABHUKIB IIUX TBAPUH.

Oo0magHaHHA, MaTepiajau Ta 00’€KTH TOCIIMKEeHHA: MYJIIKI Ta MaJIOHKHU
TOJIOBHOTO MO3KY XpebeTHHX TBapuH: pub, am@ibiii, penTuiaiii, mnraxis,
ccasBIIiB.

Xid pobomu

1. PosrnsabTe MyJasK Ta/ab0 MaIOHOK TOJIOBHOTO MO3KY pub. S3HAHIITH
mepenHiyl, IpoMiKHUI cepenHiit, moBracTuii Mo30K i Mo3ouok. BusHaure, AKi
i3 MUX YacTWH T'OJIOBHOTO MO3KY Kpallle PO3BUHEHI.

2. PosrasaubTe MyJasiK Ta/a00 MaJIOHOK I'OJOBHOTO MO3KY Ka0u. 3HANIITH
yci tioro uactuau. ITopiBHsANTE CTYIiHb PO3BUTKY PidHUX YACTHUH MO3KY Kabu
i pubmn.

3. Posrianbre MyJssK Ta/ab0 MaJIOHOK T'OJIOBHOTO MO3KY SIipKU. 3HA-
uaiTe yei fioro yvactunu. IlopiBHANTE CTYIiHD POSBUTKY PiBHUX YACTHH I'OJIOB-
HOT'0 MO3KY AN[ipKH i :xadu. AKi ycKiIagHeHHsa Oy I0BU IOJOBHOT'O MO3KY AIIip-
KU MOPiBHAHO 3 TaKuM Kabu? Yum ix MOoKHA IMOACHUTU?

4. Po3rasubTe MYJIAK Ta/ab0 MAJIOHOK I'OJIOBHOTO MO3KY ITaxa. S3HAUAITh
yci tioro yactuHu. [lopiBHAINTE CTYmiHBL PO3BUTKY Pi3HUX YACTUH T'OJIOBHOTO
MOBKY mOrTaxa i Aamnipku. Ki 4acTHHM T'OJIOBHOTO MO3KY ITaXa PO3BMHEHI Kpa-
mie? IloscHiTs uoMy.

5. PosrnsubTe MyaaK Ta/ab0 MaJalOHOK T'OJIOBHOTO MO3KY co0aKku. SHANIITh
yci #ioro yacTuHM. 3BEePHIThH yBary Ha IIiBKYJi IIepeaJHbOT0 MO3KY, IO HaKpU-
BAIOTh yCi iHIII YacTMHU MO3KY I YTBOPIOIOTH 3BUBUHU W OOPO3HU Cipoi pedo-
BuHU. IlopiBHANTE CTYIiHb PO3BUTKY Pi3SHMX UACTHUH T'OJIOBHOTO MO3KY AIIip-
Ku i cobakrmu.

6. 3polbiTh BHUCHOBKM IIOAO YCKJIAAHEHHA OyIOBM MO3KY BiAIIOBiZHO 10
CKJIQHOCTi IIOBENiHKY TBapUHU. BUCHOBKU 3aHECITH y 30IIIHUT.
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Tema 2. TPOLIECU XUTTEOIANBHOCTI TBAPVH

§36. OPTAHU YYTTS TBAPUH

lMpuzadaiime, W0 Take HepBOBUI iMMynbe. LLlo Take exonokauia?

Ha opranism TBapumH HOCTiHiHO ilOTHL Pi3SHOMAHITHI UYMHHUKMN HaBKOJIMIII-
HBOT'O cepefoBUINa (CBiTJIO, 3BYKH, TUCK, 3allaxd, TeMIepaTypa, BOJOTICTh Ta
immi). Yei ni ynEEUKYT MOXYTH OyTH nodpasnukamu. Ix cupuiimaioTs peyen-
mopu opzani3my. 3a3BUUall Ile 3aKiHUEeHHA YYTJIUBUX HEPBiB abo cmermiaiizo-
BaHi KJiTmHU. BOHUW IIepeTBOPIOIOTH CIPUUHATI HOAPAasSHMKN HA HEPBOBIi
iMmysabcu, SIKi Bim pememTopiB Jaji mepemaroThCs M0 BiAHOBITHUX HEPBOBUX
IEeHTPiB.

m Peaki1rito opraniamy y BiamoBiap Ha Ioapas3HeHH, [0 BimOyBaeThcA 3a
y4acTi HepBOBOI CHMCTEMU, HA3UBAIOTH Pedh/1eKCoM.

3a momomoroo pedJieKCiB OpraHisM TBapHMHU AysKe IIIBUAKO pearye Ha Bil-
TOBigHI 3MiHM 30BHIIIIHBOT'O UM BHYTPIIIIHBOT'O CEPEIOBUIIA.

OszzalioMuMocs 3 MPOABaAMHU MHOIPAa3JHBOCTI Y TBApWH, BUKOHABIIN TaKe
IOCJILIKeHH.

1. NMoknagiTb X1BOro JOLOBOro Yepp’'saka Ha apKkyLw nanepy. [NiHLeTOM TOPKHITbCSA 40
noro Tina, 4OCNiAiTb peakuito Ha AOTUK.

2. CnpsimyiTe 3a 4ONOMOrO A3epKarbus NpOoMiHb CBiTNa Ha Tino Yeps’ska. Yn 3mi-
HUBCSA Oro pyx?

3a HagBHOCTI aKBapiyMa MO’KHA TOCHIIUTH peakilii pu® Ha CBiTJIO, IOCTY-
KYBaHHSA IIO CTiHII akBapiyma, xopM. Maioum uepemnaxy, MOMKHA TOCJiAUTH i1
peakIiii Ha KOpM, MepemKoAy mif dac ii pyxy, IOCTYKYBaHHS II0 HAHIUDY
TOIO. 3 MOPCHKOI CBUHKOIO MOJKHA IIPOBECTU
OOCTiIsKeHHsS IMOAO0 TOAYBAHHS PI3HMMH KopMa-
MK — iCTiBHMMHM Ta HEICTiBHUMU, peakIlilo Ha
COHAYHUN 3afUNK, HA JOTUK TOIIO.

Penenropu MOMXyTh OyTH PO3TAIIIOBAHI IIOOIM-
HOKO B IIeBHUX TKAaHWHAX Tija TBapUHU ab0 BXOIU-
TH A0 CKJaAy CcHelliaJi3oBaHUX OPTaHiB YyTTs:
30py, CIyXy, PiBHOBaru, HIOXY, CMaKy, IOOTHUKY
TOIIIO.

Aki opramm uyTTa € y 6€3XpedeTHUuX TBapuH?

e V menmys € opraHm piBHoOBaru ta 3o0py. Opra-

HU piBHOBAru MaiOTh BUIJIAA MiXypIid, ycepeamHi Maa. 191. Opran
AKOTO PpO3TaIllOBaHi KPUCTAJIHKM HeopraHiuHoil PiBHOBAaru MeAysu:
peuoBuHU (Mas. 191). ¥V cTiHKax MixXypIid € HepBo- 1 — Heps; 2 — uyrausi

BOJIOCKH;
3 — KpUCTAIUKU
HEOpraHiuyHol peuoBUHU

Bi KJiTHHH i3 uyTauBuUMU BoJiocKamu. KoJu moJio-
JKEHHS Tija Menysu S3MIiHIETHCHA, KPUCTAJIUKN
TOAPA3HIOITh UYTJMUBI BOJIOCKU THUX YM IHIINX
HEePBOBUX KJITWH, 30yIKeHHs IIepelacThbCcs B HEPBOBe Kijblle, Po3TallloBaHe
mo Kpar ii mapacoabKu. Opramm 30py — 0OYi — YacTo posMilneHi 0ijsg OCHOB
mynajenb. BoHN pearyoTh Ha iHTeHCUBHICTh OCBiTJIeHHSA, ajie He CIPUIMAaoTh
dopmy mpemsMeTiB.

e Y KigsuacTux yepBiB OaraTo perenTopiB poaTaIrroBaHO B IKipi. Hampu-
KJaJ, y [OOIIMOBMX UepB’AKiB crelliayjiszoBaHi opramm 4yTTs BiAcyTHI B came
pelenTopyu MIKipu 3a0e3meuyioTh CIPUUHATTS PisHOMAHITHUX IIOAPAa3HUKIiB.
Y O0araToIieTUHKOBUX UePBiB opramaMu JOTUKY Ta XiMiUHOTO UYTTdA CJIAYTYIOTh
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Bycuku. Maii)ke Bci 0araToIlleTMHKOBI UepBM MAIOTL OUi PisHOI CKJIATHOCTI.
Bonwu cupuiiMmaioTh 3MiHY OCBiTJIEHHA, JOIOMAaralo4y TBapUHI XoBaTHCA B pasi
Hebe3IeKn.

e VYV OiJbIIIOCTI YJIEHHCTOHOTHX J00Ope PO3BMHEHI OopraHu 30py, AOTHUKY,
ximMiuHOTO UYTTs, CAYyXy, piBHOBarm Ta Oararo iHmmx. OUi YJIEHHMCTOHOTHX
O0yBaioTh nBox TumiB (Maja. 192. A). Ckanadui, abo gpacemrogi oui, Ha BimmMiHy
Bif npocmux, yTBOPeHi BeJUKOIO KiJIbKiCTIO BiUOK, fAKi IiJIbHO IPUIATAIOTH
oxue mo oxuoro (Man. 193). Bouu 3abesneuyiors mo3aivnuill 3ip. Ilpu npomy
KOJKHe BiUKO cnpuiiMae 4acTHUHY JOBKIiJIJISA, a BiKe B TOJIOBHOMY MO3KY (QopMy-
€ThCSA OCTATOUHE 300parKeHHd.

Man. 192. Oprauu uyrta wienucroHorux. A. IIpocti oui maByka (1) i ckmammi oui

paka-6oromoa (0 iXHBOTO CKJIAAY BXOAUTH 6araTo MPOCTUX BiUOK-(aceToK; A0 TOTO K

BOHUM pO3ZiJieHi Ha TPW YaCTUHU, KOKHA 3 SAKUX QYHKIIOHYye Hezane:xHO (2)).
B. ITipuacTi Bycuku caMiigd HiYHOrO MeTeJIHnKa

Ho cxkaany opraHiB CJIyXy UJIEHHUCTOHO-
TMX BXOAUTH MeMmOpaHa, ToOB’A3aHa 3
penenTopamu. Ilig mielo 3BYKOBUX XBUJIb
MeMOpaHa IIOYMHAE KOJUBATUCH, IO
HOAPAa3HIOE PelenTopu. ¥ KOHUKIB opraHu
CJIyXy PO3TAIIIOBaHiI B OJHOMY i3 WJIEHUKiB
mepemHbOl mapu Hir.

IcHyIOTh TaKOK pPiBHOMAaHITHI crelriaJri-
30BaHi OpraHu cMakKy, HaIPUKJIAJ IeJen-
Hi IMyOTuKY pakomomioHmx abo KoMax. ¥
MyX PerenTopu CMaKy pO3TallloBaHi Ha
Kimumkax Hir. Opranu XimiuyHOTO UyTTA
KOMax MOJKYTh MATH BUTJIAM HipUYaCTUX
BycukiB (mas. 192. B). Hampukaan, ca-
MeIlb HiYHOTO MeTeJlnKa COBKHU 3JaTHUH
cupuiiMaTu OCOOJMBI JIETKi CIONYKH, AKi
BHULJISAE caMKa, Ha Bigcraui mo 3—5 Km!
Maan. 193. Cxema 6yI0OBY CKJIAJHOTO ey Giﬂm'.HOCTi MOJIOCKIB (30KpeMa

oxa Komaxu: 1 — OKpeme BIUKO YepEeBOHOTUX i IOJIOBOHOTMX) OPTaHU YUYT-

(dbacerra) T — 1me mnepenycim oui. Halickmamminmy

OyZI0By MarTh oui rojjoBoHOTUX. Ha roJo-

Bi B 0araTboxX MOJIIOCKIB € IIyNaJblls — OPraHM OOTHUKY. DBijsg ocHoBu 3:10ep

IBOCTYJKOBUX PO3TAIIOBAaHiI opraHu XiMiuHOro uyTTs. BOHM KOHTPOJIOIOTH

AKicTh BOAU, AKa HAAXOAUTDL MO MaHTiHOI mopo:xHuHN. BaraTo MoJIOCKiB Mae

oprauu piBHoBaru. CMaKOBi pellenTopu y rOJIOBOHOTHX MOJIIOCKIB pO3TaIlloBa-

Hi Ha IpHCOCKaXxX MIyMAaJbIIiB Ta HABKOJO POTOBOTO OTBOPY. Ilopyd i3 HMMU Ha
IIyHaJbIIAX MiCTATHCS YUCJIEHHI PeIernTopu AOTHUKY.
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Tema 2. TPOLIECU XUTTEOIANBHOCTI TBAPVH

Axi opramm uyTTA € Y XpedOeTHUX TBapuH?

e OpraHu 4yTTs pud IPHUCTOCOBAHI M0 COIPUUHATTSA IIOAPA3HUKIB y BOITHO-
My cepemoBuIri. Oui MalOThL KYJSCTUH IIPO30PUN KPUIITAJIUK, IO 3aJIOMJIIOE
IPoOMeHi cBiTJIa Ta KOHIIEHTPYE iX Ha CiTKiBII — BHYTpimiHili 000JI0HIII OKa, Ie
posMiItieHi 30poBi perenTopu. 330BHI OKO 3aXUIlleHe 0CO0IMBOIO IIJIACKOI0 IPO-
30P0I0 000JIOHKOIO — POriBKOI0. Pubu 6auaTh mpeaMeTH IIepeBakKHO HA HeBeJIU-
KHUX BifcTaHAX, OCKIIbKY KPUIITAJINK Y KicTKOBUX pubd He 3MaTHUI 3MiHIOBa-
T aHi ¢cBOIO (hopmy, aHiI MOJTOKEHHS.

Y kicTrax uyepena pub posMillleHHII Opral CIyXy — 6HYMpPIUHE 6YX0, 3
AKUM II0B’A3aHUHM TAKOK OpraH piBHoBaru. 3a HOro JOIMOMOTOI0 puba KOHT-
POJIIOE CBOE MOJIOMKEHHA y mpocTopi. € B pub i opranu HIOXy, sIKi Ha3OBHI Bif-
KpPHUBAIOThCSA HAPHUMM OTBOpPaAMHU — HisApAMU. Y pud HIOX PO3BUHEHHU IyKe
mobpe, 0cobamBO B XmaKaKiB. Opranm cMaxy po3TaIllOBaHi IIepeBaKHO Ha SI3UILL
Ta iHIMUX YacTHHAX TiJja.

BakauBy posb y KuTTi pmb Bimgirpae
0oco0IMBHUII OpraH uyTTd — OiYHa JAiHiA
(mag. 194). Ile By3bKi KaHAJbBIli, 3aIIOBHE-
Hi pigmHOIO, AKi TATHYTHCS B3JOBXK OOKiB
Tijma mig gyckoio. I3 3oBHimHEiM cepenoBu-
ImeM BOHHU CIIOJIyYalOThCS 3a JOIIOMOTOIO
oTBOpiB y aycui. Ha gHi KaHaibIiB poas-
TAIlIOBaHI perenTopu, 3JaTHiI cIpUiiMaTh
HaOpsAMOK i IIBUIKiCTL Teuii. 3a momomo-
roto 6iumoi JsiHii pubu BimuyBarOTh HaBITH
He3HauHi pyxXxu BoAu i ToMy moOpe opieH-
TYIOTBCA Y IIPOCTOPI.

e B am@i6iit € opranu uyTTA, Xapak-

TePHI AK IJIs MEIIKAHIIB BOJOWM, Tak 1 Maua. 194. Cxema 6ynoBu 6iunOl
HaseMHHUX TBapuH. Hamnpuxigazm, y myro- ainii pu6: 1 — kanasmens 6iunOI
JIOBKiB a0, AK i B pub, € Oiuma jimia.  JiHil; 2 — penenropu; 3 — oTBOPH
€ BoHa i B 6ararbox OOPOCIUX OCOOUH KaHAJBILB y JyCIl

XBocTaTuX aM@ibifi — MeITKAaHI[iB BOJOMM.

Oui zaxwuilneHi Bifi mepecuxaHHsS TPbOMa IOBiKaMu (BepXHBOIO, HUIKHBOIO Ta
MUTOTJINBOIO IepeTuHKo0). Kpamuit 3ip am¢pibiit, Hisk y pub, 3abe3mneuye 3Mi-
Ha IIOJOKeHHS KPHUIITAJnKa BigHOCHO ciTKiBKH. Oui momoMaraioTh TBapUHAM
Kpallle Opi€eHTyBaTHUCS B HABKOJHUIIHHOMY CEPEIOBUIII W 3HAXOAUTHU 3700MY,
ajie CIPUMAaIOTh JIUIIe IPeaMeTH, 1[0 PYXaloThCsd.

Opranu cayxy am@ibiii 3gaTHi cmpuiiMaTy 3BYKM, SKi HOMIMPIOIOTHCA B
HaseMHOMY cepenoBuilii. KpiMm BHyTpimrHbOrO Byxa, € e il cepedune. [{o ioro
CKJIAAy BXOIHUTh CAYXOBa KiCTOUKA — CTpeMiHIle, a TAaKOK OapabaHHA IIE€PETUH-
Ka. BoHa BifJOKpeMJIIOE€ 3alIOBHEHY IIOBITPAM IIOPOKHUHY CEPENHBLOTO ByXa Bif
IOBKiLIsA. 3ByKOBi KoJIMBaHHA uepes OapabaHHY IIEPETHHKY Ta CIYXOBY Kic-
TOUKY IIepelaloThCs Ha BHYTPimIHe Byxo. TaMm poararmoBaHi 4yTJawBi KJIiTUHH,
AKi cnpuiiMaloTh 3BYKH. 3 BHYTPIIIIHIM ByXOM IIOB’sI3aHMU i oprad piBHOBAaru.
YyTauBi KIITHHU, AKi CAYTYIOTH CMAKOBUMM pPeIeNTOpaMM, PO3TAIIIOBAaHI B
am(}ibiii Ha A3UII Ta B POTOBiMl mopo:kHMHiI. BaraTo uyTamBuMX KJIITHH i B
ixHil mkipi.

e Oui penTuiiil TAKOXK 3aXUINEHiI TphOMa MOBiKaMu (BepPXHBOIO, HUKHBOIO
Ta MUTOTJNBOIO IEPETUHKOI0). 3a PAXYHOK 3MaTHOCTI KPUIITAJINKA 3MiHIOBATH
AK (opMy 3a JOIOMOIOI0 CIeliaJbHMX M’sI3iB, Tak i BifcTaHb O CiTKiBKH,
oui penTumIii moOpe PO3PiBHAIOTL HMpeaIMeTH Ha pPisHMX Bigcransx. OpraHom
IOTUKY CJIYTye SA3UK, AKUUA MOYKe aJeKO BUCYBATHUCS 3 POTOBOI MOPOKHUHU.
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Taxoxx moOpe PO3BUHEHI OpraHu CJIyXYy,
piBHOBarm, HIOXY, CMakKy Tomio. SIK i B
am(pibiit, Byx0 penTuiii nTpeacTaBieHE
cepeqHIM i BHYTpPIIIHIM; y HTOPOKHUHI
cepegHLOTO ByxXa pO3TallloBaHa OJHA CJIY-
X0Ba KicTOYKa — cTpeMiHIIe.

o Cepen opramiB uyTTsa nraxiB Haii-
Kpallle PO3BUHEHI OpPraHu 30py, CIYyXy Ta
piBHoBaru. Hampukaajg, cokijn-camncan
3maTHUM mobauuTy ApiOHY 3m00M4Y, IO
pyxaerbcd, Ha Bigcrami go 1100 m. Ile
JIOCATAEThCA 3aBAAKHU AK 3MiHi ITOJIOMKEH-
HA KPUINTAJINKA BiJHOCHO CiTKiBKM, Tak i 3MiHi (popMm camMOro KpulllTajanKa.
Kpim Toro, oui nraxiB poaramioBaHi TaKMM YHMHOM, IO 3a0e3IeUyIOTh IITUPOKE
moJjie 30py (mMasi. 195), HanpuKJIaa y BaJbAIIHEIiB H0T0 KYT MOYKe CSATaTh Maii-
ske 360°. Oui B GibIIOCTi BUAIB NTaxXiB MaJIOPYXJHBi, TOMY IITaXaM JOBOLUTE-
cdA 4acTo pyxaTH rojoBoio. OKo nraxiB, AK i penTuiiii, 3axuilleHe TPhOMAa ITOBi-
kamu. IITaxu 3gaTHI BJIOBIIOBATH HABiTH cjaaOKi 3BYKHM, IIIO BaXKJIMBO IIiJ yac
CHLJIKYBaHHA NTaxiB Misk cobor. Hiox y OinbmrocTi nraxiB HeJJOPO3BUHEHUI,
ajie € BUAU 3 TOOPUM HIOXOM, SIK-OT KiBi, KOHIOP, ryaxapo Ta iH.

e VY ccaBuiB J00pe po3BUHEHi Pi3Hi opraHm 4yTTA, 0COGJUBO 30Dy, CAYXY,
HIOXY, a TaKOK JOTHUKY, CMaKy Ta piBHOBaru. I'ocTpora 30py [IocAraeTbcs
3aBIAKK 3MiHiI hopMu Kpuintaaunka. Kakanu Ta KUTOIOAIOHI (AK-0T meabdi-
HU) 31aTHi 10 exonokayii (man. 196).

Maun. 195. Tlosie 30py XMIKOTrO IITaxa

Maun. 196. Cxema pii exoJsiokalrii KasxaHa. 3a60aHHA: MOACHITH, HA YoMy 6a3yeThCsA
e ABUILE

OpraHu cJIyxy B OiJIBIIIOCTI cCcaBIliB PO3-
BUHEHI Tako:x moope. Kpim BHyTpimranoro
Ta CepeqHbOr0 ByXa, Y CCABI[IB TAKOMXK € i
30BHimHE. BOHO mpencTaBieHe BYIITHOIO
PaKOBUHOIO Ta 30BHIIIIHIM CJIYXOBUM IIPO-
X0Z0M. 30BHIIITHE BYX0 KOHIIEHTPYE 3BYKO-
Bi XBMJIi, AKi II0 30BHIIITHHLOMY CJIYXOBOMY
IPOXOAY CIPAMOBYIOTHCS Ha OapabanHy
HmepeTUHKY. Y cepeaHboMYy BYCi ccaBIiiB,
Ha BigMiny Big mpeacTaBHUKIB iHIIMX
KJIaciB HaseMHUX XpebeTHUX TBApHWH, € He
OflHA, a TPU CIYXOBi KiCTOUKM: MOJIOTOYOK,
Maun. 197. ByzoBa cepeHBOTO ByXa  KOBAaJeJKO, cTpeMine (Maj. 197).

ccasua: 1 ~ MOJIOTOYOK; Hriox Kpaille po3sBUHEHHN y Ha3eMHHUX
2 _zl}c—ogig;%gg’ng ;elc)g;l\la{i?aue’ TBapWH, TOJ1 K MEIITKAHIIi BOOOUM (KUTH,
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Tema 2. TPOLIECU XUTTEOIANBHOCTI TBAPVH

neab(inm) pisHi samaxu MaiyKe He Po3pisHAIOTH. Hiox momomarae xmskakam
BigmrykyBaTu 3mM00u4, a iHIIMM TBapXMHAM — OCOOMH CBOTO BUAY Ta JOPOTY IO
skutaa. Opranm cMaky JONOMaraloTh TBapWHAM pO3IIi3HABATH AKicTh I3ki Ta
BigpisHaTH icTiBHI 00’¢KTH Bixg HeicTiBHMX. UyTausi KiaiTuHN, AKi BigmoBiga-
IOTh 3a CIIPUIMAaHHSA CMaKy, PO3TAIIIOBAaHi y CCaBIIiB HA A3UIII Ta CTIHKAaX POTO-
BOI MOpPOKHUHN. Bu mam’sTaeTe IIPO CIEIiaJibHiI opramu AOTHUKY — BiOpucu
(nuB. majs. 136). BaraTo HepBOBUX 3aKiHUYEeHb € i B IKipi ccaBiris.

Or:xe, y TBapWH HallKpallle PO3BMHEHI caMe Ti OpraHu YyTTsd, AKI HaANOiIb-
1100 MipoI0 JAal0Th IM 3MOTYy IIPUCTOCYBATHUCS N0 KOHKPETHUX YMOB CEepPemOBU-
ma icHyBaHHS.

bionozivyHUl CJIOBHUYOK: penenTop, MOApPa3IuBicTh, pediexc, Giuna IiHid.

MEPEBIPTE 3106YTI 3HAHHSA

1. ITo Take pemnenrtopu? 2. Ha axi rpynu moxainsiors perentopu? 3. fIka 6GymoBa Ta
byuxrmii 6iumoi ainii pu6? ¥V SKuUX Ie TBapuH € el opraud uyTta? 4. ki ocobauBocTi
OyZIOBU OpraHa CJIyXy B PisHUX I'PYI XpeOeTHUX TBapUH?

062080pimb y 2pynax
ki yekaagHeHHS OpraHiB YyTTs CIIOCTEPIraloTh ¥ XpPeOeTHUX TBapUH?
g oonumauBux i KMimnusux

1. Bigomo, mro 6iuHa JiHisE € y IyrosoBKiB ka0 i mesxkux am@ibiii, ki mocTiiimo
MEIIKAIThL Y BOGHOMY cepemoBuillii. Yum me moxkHa noscHutu? 2. Y 4oMy IOAiOHICTH
MijK opramamMu JOTHKY, CIAyXy i OiuHOrO JiHicro pu6?

TBOp4e 3aBOAHHSA

BukopucroByrounu iHTepHeT-pecypcm Ta iHmi mixepesa indopmarnii, migroryiite
MiminpoekT «fK Gauars TBapuHU». IIpesenTryiiTe itoro B KJjaci.

§37. PO3MHOXEHHS TA MOTO 3HAYEHHS. ®OPMU
PO3MHOXEHHA TBAPUH

lMpue2adatime, Sk PO3MHOXYIOTbCSA OAHOKMITUHHI opraHiamu. Lo Take nnaueHTa? Aki 1i
dyHkUii? Lo Take napTeHoreHes?

3aBIAKY PO3SMHOMKEHHIO 3a0€3IIeUyeThCA HellePePBHICTD i CIagKOBiCTE JKUT-
Ts: 0aThbKHU IIepefaloTh HAIllaAKaM y CHaJoK cBoi o3Haku. OcHOBHI (popMu po3-
MHOJKEHHS Y TBaApUH — HecTaTeBe Ta CTaTeBe.

SAxi € TuIIM HecTaTeBOTO PO3MHOMKEHHS TBapuH? Y AeAKUX I'PyN TBaApUH 3a
HeCTaTeBOTr0 PO3MHOKEHHS BiJi MaTepUHCHLKOTO OPTaHidMy BiJOKpPEMJIIOIOTHCSA
Ipymnu HecTaTeBuX KJaiTuH. Takuil THII HECTATEBOTO PO3MHOKEHHS IIle Ha3uBa-
IOTh 6ezemamuenum (nopignsiime 3 6e2emamu6HUM POSMHONCCHHAM POCJUH).
ITommupeHuM cIIOCO6G0M BETeTATMBHOTO PO3MHOMKEHHS € OPYHbKYBAHHSA, i Uac
AKOTO BiJl MAaTePUHCHKOT'O OPTaHi3My BiJJOKpeMJIIOEThCA OAUH abo KijbKa Oara-
TOKJITUHHUX YTBOPiB — OPYHBOK, II[0 3TOJOM PO3BUBAIOTHCSA B CaMOCTiHHI
opraHiaMu (moJIinW KWUITKOBOIIOPOKHUHHUX, NedAKi KinmbuacTti uepBm) (Mad.
198, 1). Koau X OpyHBKH 3aJIUINAIOTHCA 3B A3aHUMU 3 MaTePUHCBKUM Opra-
Hi3MOM, YTBOPIOIOTHCA KOJOHII (HampukJazm, Kopajaosi moaimu) (maa. 198, 2).

IlTe oxuH cmoci6 BereTaTWBHOTO PO3MHOMKEHHSA — ¢ppazmenmayin. Ilpu mpo-
My Binm Tina moxxe BimoxpemuTHcsa oguH abo KijgbKa parMeHTiB, 3 SKUX HOTIM
BiZHOBJIIOIOTECS IiaicHi opramismu. Tak, 6araToileTHHKOBUI YepB — JOJeKa-
Imepid — Moike pos3majaTuch Ha OKpeMmi cermenTu. Ko)keH 3 HHX 3roJoM Bif-
OPYHBKOBYE II0 YOTHPHU AOUipHi ocodomum (Maj. 199).
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Maa. 199. BereraTuBHe PO3MHOMKEHHS
KilbuacToro uepsa momexrariepii
dparmMeHTalIli€I0 Ta MOJATBIIINM

OpYHBKYBAHHIM

Ber‘eTaTI/IBHe PO3SMHOXEHHA IIPpHUTaMaH-
He TUM TBapuHAM, Yy AKUX J00pe BHpaske-
Ha 3JaTHICTL IO pereHeparrii.

PezeHepauis — mpoiuec BigHOBIIEH-
HJ OpraHisMoM BTpadyeHHX abo
VIIKOMKeHUX YAaCTHH, a TaKOK
BiATBOpPEHH IiIiCHOrO OopraHizmy
3 MEeBHOI HOT0 YaCTHHH.

Maun. 198. BpyubkyBaHHa: 1 — rigpa
3 OpyHBKaMu Ha TiJi; 2 — KOJIOHiA
KOPaJOBUX TMOJIIiB, IO YTBOPUJIACS 3aBAAKM TIpoIlecaM pereHeparii B opra-
BHACJIIIOK OPYyHbKYBaHHS HidMi IOCTifiHO B3aMiHIOIOTBCS KJITWHH,
TepMiH QYHKIIIOHYBaHHA AKUX BUUYEPIIAHO
(3aJ1031CTi KJIITHHM KHUIITKOBOTO emiTesiio, KIiTUHY KPOoBi ToIo). BigHoBa0OBa-
T IijJicHi opraHu 37aTHiI 6araToOIeTMHKOBL Ta MaJIOIeTUHKOBI UepBHU, medKi
pakomoxmiOui (Hampuikjgam, Kpabu), roaxomkipi. Cepen xpebeTHHUX TBapuH
pereHepallifo IiJIiICHMX OpradiB cIrocTepiraioTh y xBocTtaTux amdibiil (pereue-
parlisa KiHIiBOK, XBOCTa, ouel, IesIKUX BHYTPIIIHiX opraHiB), ANIipok (BiZHOB-
JIeHHs BigkumayTOl yacTuHu XxBocra) (maJua. 200).

3 migBUINeHHAM PiBHSA opraHisailii TBapuH 3JaTHICTH [0 pereHeparliii 3MeH-
myeTrbesa. Tak, y mraxis i ccaBiiiB (i JoguHM, 30KpeMa) pereHepallisa IpoAaBJIsi-
€ThCS y 3arO€HHi paH, 3pOINeHHI KiCTOK, ITOHOBJIEHHI KJIiTHH i TKAHUH.

Y uomy moJiAra€ 6ioJioriuHe 3HAYEHHS HECTATEBOT0 PO3MHOKEHHA? Y IeB-
HUX BHUIiB TBapWH, 3JaTHUX JI0 CTATEBOT'O PO3MHOYKEHHS, HECTATEBUM CIIOCO-
00M MOKYTHL PO3MHOKYBATHCH OCOOMHU, AKi 3 IEeBHUX NPUUYNH OIUHUJINCSI
isonpoBaHMMEU Bif iHmwux. Buau 3 KopoT-
KM TEePMiHOM KUTTSA 3aBIAKH HECTaTeBO-
MY PO3MHOKEHHIO 32 He3HAUHUIN IPOMiXKOK
Yyacy MOMKYTh BHAUHO B30iJBIITYyBATH CBOIO
YUCeJBHICTh. ¥ pPe3yJbTaTi HecTaTeBOTo
PO3SMHOKEHHSA AOYipHiI ocoOMHM 3a HAaOOpoOM
CIIaAKOBOI iH(popMaIlii € TOUHMMU KOIIiAMU
0aTbKiB.

ki 0cob6IUBOCTI CTATEBOTO PO3MHOKEH-
- . ua teapun? CrareBe pO3MHOKEeHHA y Oara-
TOKJITUHHUX TBAapUH — Ile MOETHAHHS CIIa-

Mauan. 200. Ilpukaan pereHepaiii . .
y TBapMH: 3BEpHITH yBary Ha xpicr KOBOT'O MaTeplajgy ABOX PISHHX CTAaTE€BUX

ANMIipKH, 110 Bigpocrae KJiTuH (abo ramer): 4oJIOBiUOi Ta KiHOUOI.
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Tema 2. TPOLIECU XUTTEOIANBHOCTI TBAPVH

YoJi0Biui ramMeTy Ha3MBaAIOTh CNEPMAMO30i-
damu, abo cnepmiamu, a KiHOUI — gilye-
KALMUHAMU.

Y TBapuH siiliexkJiTuHA O6ijbIa 3a ciep-
MaTo30i1 i HepyxoMa, OCKiJIbKH Mae€ 3arac
MOKUBHUX PEUOBUH, MOTPiOHUX IJIA PO3BU-
TKy 3apoaka (mana. 201, 1). fdiinerkaiTuny,
OTOYEHY 30BHIINIHIiMH 00OJIOHKaMM, Ha3uBa-
I0Th Allyem. CriepMaTo30igy 3HAUHO MEHIITi
3a AUNEKJITUHU, Yy HUX HEMae 3aracy
TMOKVWBHUX PEUYOBWH. ¥ OiJbIIOCTI TBapwmH
CIIepMAaTOo30ii MAaIOTh MKIYTHUKU 1 34aTHI
Io akTuBHOTO pyxy (Max. 201, 2).

Co%

Maan. 201. BynoBa rameT cCaBI[iB:

CrateBi KiiTuHu (pOopMyIOThCA y cTaTe- 1 — sfineKJaiTHHA, OTOYEHA
BUX 3aJjio3ax: 4oJioBiumx i kinmoumx. Oco- KiJbKOMa 060JIOHKaMU;
OUH, Y SKUX 3aKJI4JaI0OThCA YOJIOBiui craTe- 2 — CIEPMAaTO30iA i3 JYKIYTHKOM
Bi 3a,1031, Ha3WBAIOTL CAMIIIMM, a OCOOMH,

y SKHMX PO3BUBAIOTHCSA KiHOUI crareBi samo3u, — camkamu. Taki opramismu

HaJeXaThb 0 po3ddinbrnocmamesux. Ile 6ibIIicTh YIEHUCTOHOTMX, Xpe0eTHUX
TBaApUH.

Cepen TBapMH TAKOK TPAILISIOTHCA BUIN, Y AKUX PO3BUTOK UYOJOBiumMX i
JKIHOYHMX CTaTeBUX 3aJI03 MOJKJIMBUI B OAHil ocobuHi. Takux TBapuH HasuBa-
I0Tb 2epma@podumamu (ZOIIOBI UepB’AKM, II’SIBKM, BUHOTPAJHUH CIUMAaK
TOIITO).

Likaso 3Hamu

Y neBHUX BUAIB repmadpoamTiB ogHOYACHO 3aknagalTbcs obuaBa TunM cTaTeBux
3ano3, ane yHKUIOHYE B AaHUN MOMEHT fuLle OOWH: Hanpuknaga, cnovaTky opraHiam yHk-
LLiOHY€E sk OCOBMHA XIHOYOI CcTaTi, a Yepe3 AesKMA Yac — YomnoBivoi (aesKi BUan KpeBETOK,
pPUBN-YNCTUNBHUKN TOLLLO).

Y uomy mosdarae OiosoriuHe 3HaueHHs repmadpomutusmy? ¥V repmacgpo-
JIVUTHUX OPTaHi3MiB HifBUIYETbCSA MWMOBIPHICTH 3aJUINNUTHU HAMIAAKiB, 3MEH-
IIYIOThCS BUTPATH €HepTrii Ha MHOITyKW HapTHepa AJA PO3MHOKeHHA. Tomy
repMadpPOAUTHUEM YACTO TPAIIAETHCA CEPeN TBAPWH, SIKi BeAyTh MPUKpimie-
HUHA ab0 MaJOPYXJIUBUU CHOCI0 JKUTTs, TJIMOOKOBOAHUX BUIAIB (IeBHI BUIM
pakomomioHmx, pub, IBOCTYJIKOBUX MOJIIOCKiB TOI0), a TAKOK IIapasuTiB.

Axi € dhopvu 3anmignennsa? Bu BiKe 3HaeTe, M0 3aIJIiTHEHHA — IIe IIPOIIEC
3JIUTTS YOJIOBiUOl i sKiHOUOI cTaTeBUX KJIITHH 3 YTBOPEHHSAM 3aIlIiTHEHOI Aiile-
KJIiTUHU (3UT0TH), 3 AKOI PO3BUBAETHCA HOBUI OpraHisM.

3amrifHeHHsS Y TBapuWH MOKe OyTH 30BHiIIHIM i BHyTpimHiM. 3a 306Hiut-
Hb020 3anniiOHeHHA KiHOYa ¥ YOJIOBiua cTaTeBi KJITUHU 3JMBAIOTHCS 11034
opraHaMy CTaTeBOl CHCTeMHU CaMKH abo repmadpoauTHoro opramismy. Taxmit
TUN 3aIlJIiTHeHHSa HaWJyacTillle XapaKTepHUH IJIA MeIIKaHIiB BOomouM (6araTo-
IIeTUHKOBI 4epBM, ABOCTYJIKOBI MOJIIOCKH, PiYKOBiI pakm, OiJIbIIiCTEL KicTKO-
Bux pub Ta am@i6ii (masm. 202)), a TaKOK IeAKUX HA3EMHHUX TBApWH (HAIPH-
KJaJ, ODOIMOBUX UEepB’ AKiB).

Brhympiwne 3annionenna Bin0yBaeThCcsA B OPraHaxX CTATEBOI CHCTEMHU CaM-
Ku. Takwuii TuO 3samaifHeHHA IPUTAMaHHUUN OiJBIITOCTI HaseMHUX TBapPUH
(uepeBOHOTI MOJIOCKH, KOMaXW, PEITHJdii, IMTaXu, CCaBIli), a TAKOX MeIKUM
MeIIIKAHI[AM BOIONM (HAIIPUKJIAL, XPAIloBuM pubam). ¥ Takwuii cmocib craresi
KJITUHU, HacaMIepe Y0JOBiUi, YHUKAIOTh HETATUBHOTO BILJIMBY YMOB JOBKiJI-

141

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
MinicTepcTBO ocBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



Maan. 202. 3oBHinrHe 3anniguenaa pud (1) i xab (2)

J5, HAOPUKJIAA IepecuXaHHs. BHyTpimniHe samrigfHeHHA JacTo 3a0e3meuyioTh
0Cco0JIMBi OopraHuW MmapyBaHHSA, 3a AOIOMOTOI0 AKMX CaMIli IIEPEeHOCSATHh CTaTeBi
KJITMHU OO cTaTeBMX OTBOPiB caMKM. B aKyj, HampuKJamd, I[I0 POJb BUKOHY-
IOTh BHYTPIIITHi ITOTOBIMEHI MPOMEHi UepeBHUX IIJIABIiB. BHyTpilTHE 3armiif-
HEHHA, sKe BUHUKJO y TPOIECi eBOJIIOIil TBAPMHHOTO CBiTYy IIidHimie, HixK
30BHIIIIHE, BUSIBUIOCH OLIBII e(PEKTUBHHUM i TOMY 3aKpimmiaocs B Oararbox
rpymax TBapuH.

OcobauBuMu (opMaMy PO3MHOMKEHHSI TBAPHMH € IMapTeHoreHes3 i moJieMOpi-
oHisA. IIpuzadaiime, mapTeHOTeHE3 — Iie ABUIIE PO3BUTKY HOBOTO OPTraHiaMy 3
He3aILTiTHeHOI ANIeKJIiTuHN.

€ opranismu, y SKUX DapTeHOreHe3 — €IWHUI CIIOCi0 PO3MHOMKEeHHA (JedaKi
BUAM KOMaxX — MaJUYHUKU, TUOKa cTenmoBa). B inmux TBapuH (pauku-apremii,
cpibasicTuii Kapach, AIIPKM) iCHYIOTh K CaMKHU, AUIEKJIITUHU SKUX PO3BU-
BaIOTLCSA JIUINE ITicJsA 3allIiTHeHHs, TaK 1 caMKH, 3JaTHI J0 ImapTeHoreHe3sy. ¥
Omkinm i mEKMeJiB 3 He3alJIiJHEHUX AUIMEKJITHH PO3BUBAIOTLCSI TiJIBKU
caMIi — TpPyTHi.

3aBOAKY HapTEHOTeHe3y IIiABUIYETHCA iMOBIpHICTH 3aJHINIUTH HANIAIKiB
BUIAM, OCOOMHU AKWX OIMHUWJINCA isosboBaHMMM Bim immmmx. Kpim Toro,
3aBIAKK IIapTeHOTeHe3y O0araTo BHUIIB TBAPUH MOMKYTH IIIBUAKO 30iJIbIITyBaTH
CBOIO UNCEJbHICTh.

w MoniemMbpioHis — mpomec PO3BUTKY KiJIbKOX 3apOIKiB 3 OnHicl 3amrigae-
HOI ANNEKJITHHYN (3UTOTH).

3a moaiemOpioHii sMrora mo4ymMHAE TiJINTHCH, ajie B II€BHUI MOMEHT PO3IIa-
IAaeThCA Ha OKpeMi KJIITHMHM. 3roAoM 3 KOKHOI TaKol KJIITHHN PO3BUBAETHCS
camocTiiiHuii opraHism. OpramismMu, AKi BUHMKAIOTHL ILJISIXOM II0JieMOpionii,
Ha3WBAaIOTh OO0HOAUYyesumu O6ausnamamu. Yci BoHM omHiel crari Ta MaioTh
omHakoBuil Habip crmagkoBoi ingopmarrii. IToaiemOpioHis momnpeHa cepen pis-
HUX I'DYI TBapUH.

bionoziyHull CNOBHUYOK: perenepaliisi, po3aiJibHOCTATEBiCTh, repMadpoauTH, 3aILITiX-
HEHHS 30BHIIIHE TAa BHYTPIilllHE, MOJIieMOpioHia.

MEPEBIPTE 3106YTI 3HAHHA

1. ¥V yomy CyTHiCTH BereTaTUBHOT'O PO3MHOKeHHs y TBapuu? 2. Ki dopmu Berera-
TUBHOTO POo3MHOKeHHSA Bimomi y TBapuu? 3. Illo Take perenepania? fke il sHaueHHSA B
sxkutti TBapuu? 4. lllo Take 3anaignenua? ki fioro dopmu Bimomi y TBapmuu? 5. AKux
TBapUH HA3WBAIOTh PO3AiJIFHOCTATEBUMU, a AKUX — repmadposuramm?
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Tema 2. TPOLIECU XUTTEOIANBHOCTI TBAPVH

[ng oonumauBux i KMimnusux

1. ITopiBHANTE ocobGamBoCTi podMHOKeHHA aMdibiit i pentuaiii. fAKi ocobGimBocTi
opraHiszamii pentuiiit gaam iM 3MOry po3MHOMKYyBaTuch Ha cyxoxoJi? 2. CmpolyiiTe
OOI'PYHTYBATH IIepeBaru i HeNOJiKM 30BHIIIHBOIO 3AILIiJHEHHS Yy BOJHOMY Cepemuo-
BUIIIi.

§38. PO3BUTOK TBAPUH

lMpuzadatime, sKUiA TUM PO3BUTKY Ha3MBaloTb NPSIMUM, a sikuiA — Henpsamum. Lo Take
aurota?

Koxuaomy Buny TBapuH nputraMaHHUU indueéidyanrvrul po3deumok. Ile pos-
BUTOK OCOOMHU Bin i1 HapomKeHHA OO0 3aBepIleHHA KUTTSI. Tak 3a0e3IeUyeThb-
cs HelepepBHICTh MOKOJIiHb, iCHYBaHHS SK OKPEeMMUX BHUIIB, TaK i JKUTTA Ha
HaIri 1miraHeTri sarajomM. B iHamMBigyaJbHOMY PO3BUTKY TBApPUH BUILLIAIOTH
3apPOIKOBUH i ITiC/IA3aPOAKOBUHA mepioam.

Illo BimOyBaeThCcA I yac 3apoaKOBOTO PO3BUTKY TBapuH? 3apoaKoBHM
mepiox iHAWBiAya/JIbHOTO PO3BUTKY — I Yac, KOJU HOBUII opraHiaMm (3apomiok)
PO3BUBAETLCSA BCEpEeANHI MaTepUHCBKOro abo BcepeluHi aindA. Bin 3aBepiiry-
€ThCA HAPOMKEHHAM: BUXOAOM 3 MATEPUHCHKOTO OpraHismMy abo 3 0060JIOHOK
AN mo3a HUM. ¥y IPOIleci 3apoJAKOBOTO PO3BUTKY TBAapPMH BUIIJIAIOTL KiJIbKa
nocaigoBHUX eramniB. CrmoyaTKy Big0OyBa€eThCSA MOCTIAOBHUI TOMiJI 3UTOTH Ta
(opMyBaHHA OAHOIITAPOBOTO GaraToOKJITHHHOrO 3apoaka (man. 203, 2—4).

3

Maun. 202. 3annigHenns Ta GOpMYBaHHS 3aPOAKY Y XOPAOBUX TBapUH: 1 — ciepMaTo30i;
2 — ginekJiTHHA; 3 — IMOCJIiLOBHI eTanu IOLiNYy 3UTOTH; 4 — OAHOIIAPOBUM 3apOIOK;
5 — IBOIIApPOBUM 3apPOAOK; 6 — TPUIIAPOBUI 3apPOIOK

¥ mopasbIlioMy B 3apofKa 3aKJAaJal0ThCs ABa a00 TPU ITapu KJIITHH — 3apo0-
kosux aucmxig. CImouaTKy yTBOPIOIOThCSA ABa IIapy KJIITHH: 30BHIIIHiN Ta BHY-
TpimHi# (Mag. 203, 5). Ha mpoMy erami 3aBepIryeTbcsa eMOPiOHANIBHUN PO3BU-
TOK KHIITKOBOIIOPOKHUHHUX. ¥ OiJBIIOCTI TBAPMH 3TO0M HAcTae etam (Gpopmy-
BaHHSA TPETHOro (CepegHbOro) 3apoAKoBoro Juctka (Maa. 203, 6).

Or:xe, moxiOHI MisX CO00I0 KJITHMHM OJHOIIAPOBOI'O 3apPOAKa 3TroJ0M HAIOTh
MMOYATOK Pi3HUM TUIIaM KJITHH Pi3HUX 3apoAKoBuX JuUCTKiB. Ile BimOyBaeThcsa
BHACJIZIOK audepeHmiamii KiaiTuH.

Axi ocobameocTi micaazapoakosoro po3Butky tBapun? IlicassapomkoBuit
PO3BUTOK TBApUH IIOUMHAETHLCA IIiCJaA HApOM:KeHHs abo BuUXomy 3 00OJIOHOK,
IIT0 BKPUBAIOTh 3apOJIOK, i TpUBa€ A0 CMEpPTi. 3a el uac opraHiaM pocTe, PO3-
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BUBAETHCS, HAOyBa€e 3AaTHOCTI 0 PO3MHOKEHHsA. B opraHiaMmiB mesKux BUIiB
micjig PO3MHOYKEHHS HACTae CcMepTh (KOMaxWu-OJHOAEeHKM, JIOCOCEBI pubu —
KeTa, ropbyiia Toiio). B iHmmx opranismiB (6inbmIicTs xpebeTHUX TBapuH,
piukoBUil pakK, AeAKi KoMaxu, IMaByKOIIOAiOHi, MOJIIOCKM) 3JATHICTH O PO3-
MHOJKeHHs 30epiraerncsa meBHUM uac. Ilicaa ii BrpaTu cMepTh Yy TAaKUX Opra-
Hi3MiB HacTae He Bimpasy, a uepes JedAKUH yac (Big KiJbKOX IHIB y KoMax OO
KiJIbKOX POKiB i eCcATKIB POKiB y BeJMKUX ccaBIliB ToIo). Ileil uac Mmae Ha3By
nepiod cmapinHsa, KOJIU 3HUKYEThCA PiBeHb OOMiHY PeYOBMH, B OpraHiaMmi Bia-
OyBaroThCs HEOOOPOTHI 3MiHMU.

Y mianeHTapHUX CCaBIIiB, JeAKHUX CYMYacTHX, aKyJ OJHA i3 3apOoJAKOBUX
000JIOHOK, AKi OTOUYIOTH 3apPOJOK, 3POCTAETHCA 31 CTIHKaAMU PO3IIMPEHOI uac-
TUHU CTaTeBUX HPOTOK — MaTKu. TakuM YMHOM, UYepe3 KPOB MaTepi o 3apoaKa
MOTPAILIAIOTh HOMKUBHI PEUOBUHU Ta KUCEHb i BUBOJATHCSA HPOAYKTHU OOMiHY
peuoBMH Ta ByrJekumcauii ras. IIpoliec mosBM Ha CBIiT TaKoOro 3apogkKa Mae
Ha3BY CNPAGHHBbOZO HUBOPOJIHHI.

SIKIT0 POBBUTOK 3apoAKa BigOYBA€THCSA 3a PaXYHOK 3allaCHUX IIOMKUBHUX
PEYOBUMH SHUIA BCepeAMHI MaTEePUWHCHLKOrO OpraHi3My i 3apofoK 3BiJIbHIETHCA
Bing sAlmeBuX OOOJIOHOK Ille B MaTEePUHCHLKOMY OpraHisaMmi, Taxke sABUIINE MAae
Ha3BY AUy enu60podinna (Allipka KUBOPOLHA, NedAKi 3Miil, akBapiyMHi pubKu
— I'yIi Ta Me4YOHOCIIi i iH.).

SIKII0 3apOJOK PO3BUBAETHLCA Yy SUIl 1I03a MATEPUHCHKUM OpTraHidaMoM i
MOJIOZIa OCOOMHA BUXOAUTEL 3 HHOT'O 0e3IIocepefHLO B 30BHIIITHE CcepeloBUIIE, TO
TaKe SABUINE HA3WBAIOTH AUyeHapodiennam (OinplricTs penTumniii, KoMmax,
OTaxu, MepIIo3Bipi ToImo).

ITicnasapoaxoBuUil PO3BUTOK TBApPUH MOKE OyTH IPAMHUM a00 HEIpsAMIIM.
IIpuragatite, 3a npamozo po3éumiky IIOMHO HapOJKeHa TBapUHa 3arajaoM
Haramgye mpopocay (maia. 204). ITe BinOyBaeThesa Tofi, KOJMU 3aPOAKOBUM Mepios
TPHUBAE AOBIIE 3a PAXYHOK JKMBJIEHHSA 3apOJKa MOKUBHUMU PEUOBUHAMU MaTe-
PHHCHLKOrO Oopramismy (IJIalleHTapHi ccaBIli, AesaKi XpAIIoBI pubu, CKOPIIioHM])
abo anna (pentmiii, mraxu, ImeprIo3Bipi). 3a MPAMOTo PO3BUTKY TBapuHA
HaAPOIKYETHCSA MTOCUTHh PO3BHHEHA, II0 3MEHINYE ii Bpa3JMBiCTh J0 30BHINITHIX
YMHHUKIB.

Maan. 204. TBapuHU, SKUM BJIACTUBUI NPAMUUA PO3BUTOK: 1 — aKyJia 3 aKyJIeHAM;
2 — camMKa KapakypTa 3 maBydaTaMu; 3 — 3Mil BUIYILTIOIOTHCA 3 S€Ib; 4 — mTax
3 MTalIeHATaMU; 5 — BeAMEIUIlSA 3 BeAMeKaTaMu
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Tema 2. TPOLIECU XUTTEOIANBHOCTI TBAPVH

IIpaMuii pPO3BUTOK XapaKTepHUU s AeSIKUX KUIMTKOBOIOPOXKHUHHUX
(rigpu), MaJIOUIeTUHKOBUX UePBiB (IOII[OBOr0 UYepB’sIKA), AKX PaKOMOAiOHUX
(piukoBOrO pakKa), IaByKiB, IIPiCHOBOAHUX i HA3eMHUX YEPEBOHOTUX MOJIIOCKIiB,
XPAMIOBUX pub, penTuiii, mrTaxisB, ccaBIliB.

Henpamuil po3éumok XxapaKTepu3yeTbCA TUM, III0 0OCOOMHA, KA HAPOIIKY-
e€Thcsa (MTu4duHKa), 3a CBOEO OYIOBOIO BiIpisHAETHCA Bim craTeBo3pinmx (ma.
205) ocobun. Bim mae kinbka mocaimoBHux (das. Ha KoikHIil 3 HUX TBapuHa
BiIpiBHAETHCA IIEBHUMU OCOOJMBOCTSIMU OYIOBU Ta *KUTTEBUX (PYHKITiM.

2

Maan. 205. TBapuHU, AKUM BJIACTUBUI HENPAMUIN PO3BUTOK: 1 — MeTenuk (a — A,
0 — r'yceHUIlsd, 8 — JsIJIeUYKa, 2 — JAopocjia ocobuua); 2 — jgococeBa puba (a — iKpa,
0 — INYMHKA, 8 — IOpocja puda)

JINuMHKAa BUKOHYE KiJbKa BaXKJIMBUX OioJIOTIUYHMX (PYHKIIIHM, COIPIMOBAHUX
Ha 3a0e3meueHHA iCHYBaHHA BUAY. JRUBUALHA (QYHKULSA TIOJATAE B TOMY, IO
TBapMHa Ha Iiil Gasi oTpuMmye O6araTo IIOKMBHUX PEUYOBUH, MOTPIOHUX IJIsA
3aBepIlleHHA PO3BUTKY. Jlopocii ocoOMHM MedKuX BUIIB KOMax He JKUBJIATHCS
B3araJjii, BUKOPHUCTOBYIOUM 3aMacy MOKUBHUX PEYOBWH, HAKOIMMNYEHI JIMYMHKOIO
(HampuKJIaj, IIIOBKOBUUYHUY IITOBKOIIPAL, OBOLMU).

DyHKIIA payioHalbH020 6UKOPUCMAHRHKS PECYPCié OJIATaE B TOMY, 110 pisHi
¢asu PO3BUTKY MOKYTEL OyTH PO3/IijieHi MPOCTOPOBO i 3a crmoco6oM Ta 06’ eKTaMu
skuBJienus. [IpuragaiiTe, ryciib MeTeJINKiB IepeBaKHO »KUBUTHCS POCINHAMU,
TOAL AK IOPOCJi OCOOMHM — HEKTApPOM.

IIle oxmma dyHKIiS — poscenenns. JInumHKM G6araThbox TBapwWH, AKi BeIyTh
MaJIOPYXOMUI UM HPUKPIIIeHuN cmocid »KuTTA (KOpaaoBi MO, JBOCTYJIKO-
Bi MOJIFOCKU), 3IaTHiI aKTUBHO YU ITAaCUBHO (3a JOIIOMOTOIO TeUiil, BiTpy, iHIIIMX
opraHismiB) po3cesiaTHCh HA 3HAYHI BificTaHi, 3a0e3meuyoun HOIIMUPEHHA BUIY.
JINUMHKY TapasuTUYHUX BUIIB 3a0e3MeUYyIOTh 3aApPANCEeHHS HOBUX OCOOUH
xa3ssais.

Ar poctyrs TBapuHu? YCiM TBapuHaAM IIpUTaAMaHHUU picT.

!ﬁ’l Picm opzaHi3miB — ue mocTymose 36iabIIeHHS TXHBOI MacH i po3Mipis.

Picr, saxuii 3hificHIOETBCA IIPOTArOM iHAWBiAyaJIbHOI'O PO3BUTKY, OyBae
obMexxkeHUM i HeoOMexxkeHUM. OOMedceHuil picm CIOCTEePiramTh Y TUX BUIIA-
Kax, KOJU OCcO0MHAa, CATalouud IIeBHUX PO3MipiB, Horo mpunuHse (3a3Buuaii
HaOYBIITYM 3MaTHOCTI O PO3SMHOMKEHHS: KOMaxM, ITaXu, CCaBIli TOIO). ¥ pasi
HeoOMedceHoz0 pocmy poO3Mipu i mMaca opraHismiB 30iJBIIYIOTBCS OO0 IXHBOI
cMepTi (MOJIIOCKM, XPSAIIOBi Ta KicTKOBi pubu Ta iH.).
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3aJiekHO Bijg OyZOBU IIOKPUBIB Tija, 0cO0MIMBOCTEl iHANBIAyaILHOTO PO3BH-
TKY Ta YMOB JOBKiJifd, picT OyBae OesmepepBHUM abo mepiogmuunmMm. 3a 6e3-
nepepenozo pocmy OpPraHi3M HOCTYIOBO 30iJbIITYETHCA, MTOKUW HE CATAE TEBHUX
posMipiB abo He HacTae oro cMepTh. IlepioduuHuil picm CIIOCTEPiralTh Y TUX
BUIMIAAKAX, KOJHU IIepiogu 30iJabIlIeHHA PO3MipiB ueprymoTbcs 3 Iepiogamu,
KOJI picT npunuHAeTbcsa. Hanpukias, 4JIeHUCTOHOTI POCTYTH HijJl Yac JUHIH-
HfA, KOJU CKUJIAIOTHCA CTapi IMOKPUBMY i IIe He 3aTBepAiju HOBi. PicT mpununasa-
€THCS TAKOK Yy TUX TBAPUH, SIKi BIAJAIOTh ¥ CIJISAYKY UM 3allilleHiHHA I Ti€ro
HECIPUATIUBUX UNHHUKIB.

<

JOBEJIEMO HA MPAKTULI 0%
JlabopamopHe docnidxeHHs1 8U3HAaYEeHHS 8iKYy meapuH
(Ha Nnpuknagi ABOCTYNKOBUX MOJSIIOCKIB i KICTKOBMX pnb)

O6napgHaHHA, MaTepianu Ta 06’eKTU [OCNIAXEHHSA: MyLi ABOCTYNKOBUX MOJIOC-
KiB; nycka KicTkoBux pub (6akaHO BENUKMX eK3eMMNIsipiB KOponoBux pmnb), pyyHi nynu.

1. Bi3bMiTb 0 pyk MyLunto xabypHuui (nepniBHMUi TOwo). NOBEPHITE POroBUM LLIAPOM
no cebe. Ha TemHOMy Tni 3HaAiTb CMYrM PiYHOrO NPUPOCTY.

2. 3a JONOMOroK py4vHOI Nynu JOCNI4ITE KifnbuUA PIYHOO MPUPOCTY, NOPaXyMUTe iXHIO
KinbkicTe. BukopuctoBytoum cneuiansHy nitepatypy, BU3HayTe Bik MOMOCKa.

3. 3a gonoMOorow pyyHoi Nynu po3rnsHbTE KinbUEeBi CTPYKTYPWU Ha NycCLi KOPONoOBUX
punb. Paxytoun KinbLs nonapHO, BU3Ha4YTe Bik pubu, NycKy SKOi BM OOCHIAXYETE.

bios102i4YHUlI CI0BHUYOK: iHIUBigyaIbHUI PO3ZBUTOK, 3aPOAKOBMIA i MiCaAA3aPOIKOBUIA
nepiogu po3BUTKY, PiCT i PO3BUTOK TBapHH.

MEPEBIPTE 3106YTI 3HAHHSA

1. fAxi mepiogm BUIINIAIOTL Yy PO3BUTKY OaraToxkJiTuHHMX TBapuu? 2. fAKi eramm
IIPOXONUTH 3aPOJOK TBAPUHU IIiJl Uac 3apOJKOBOT0 PO3BUTKY? 3. UMM XapaKTepU3y€ETh-
cd MMicaA3apoaKoBuil po3BUTOK OaraToxkaiTuHHux TBapuu? 4. Ilo Take HempAMUH THUI
micas13apOAKOBOTO PO3BUTKY? KuM TBapuHaMm BiH nmpurtamMauuuii? 5. Yum xapakrepu-
3yeTbCsA NPAMUI THUIN HiCAA3aPOJKOBOTO PO3BUTKY? A AKMX TBapUH BiH XapakKTep-
Huit? 6. Aki GyHKII] MOKYTh BUKOHYBATA JUUYUHKU?

[ng donumnausux i KMimausux

fxe Giosioriume 3HAUeHHS TOro, IO Ha (pasi JsgIeUKH OpraHisM 3a3HAE TOKOPiHHOL
nepedymoBu?

TBOpYe 3aBOAHHSA

TlopiBHsAliTEe 0COOJIUBOCTI MiCASA3aPOAKOBOTO PO3BUTKY O06AraTOKJIITUHHUX TBapUH
i BUIUX POCJIMH.
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NMOBEAIHKA TBAPUH

® SIKOKO € NOBEAIHKA TBAPWIH Y MPUPOAI? Y1M BOHO 3yMOBAEHA?
® Sk BiABYBAETLCS HOYHIHHS Y TBOPUH?
® Sk € TN NOBEAIHKOBMX PEAKLLIN PI3HUX BUAIB TBAPUH?

® YyM LiKOBA COLIAABHAO MOBEAIHKA TBAPWH i SIK TBOPWHU CRIAKYOTHCS
Mi>k COB010?

§39. NOBEAIHKA TBAPUH Y MPUPOAI TA METOAMU
il BUBYEHHS

lMpuzadaiime, ski € MmeToan GioNoriYHNX AOCNioKEHb.
IITo Take moBexinka?

MoBediHKa — me cnpAMOBaHi Ail opraHismMy y BigmoBigs Ha BHYTpPimIHi
Yud 30BHIIIHI MoApa3sHUKHM (TOJIOZ, 3aXHCT, TypOOTAa IIPO HAIIAIKIiB
TOIIIO).

IToBeminka Moske OyTH pi3HOIO: BiJ HAWOPOCTIININX PyXiB, HAIIPUKJAL OO0
IsKepeJia cBiTIIa, OO0 ILIOOHMX irop i saxmucry Teputopii. AK ogumu 3 HallBaMX-
JIUBININX CIIOCO0IiB aKTHUBHOI'O IIPHCTOCYBAHHS TBAPUH OO0 Pi3HOMAHITTSA yMOB
HaBKOJUIITHBOT'O CEePeNOBUINA IIOBeNiHKA 3a0e3meuye BU)KMBAHHA U YCIIiIIHE
BiATBOpEHHS BULY. .

Jltonqu movasiv BUBYATY TBApWH IIle B CUBY JaBHUHY. IXHe icCHYBaHHSA 4acTo
3aJIe’KaJI0 BiJ YCHIIITHOTO MOJIIOBAHHS, TOMY Ba)KJIMBO OYJIO 3HATHU OCOOJIMBOCTI
coco0y »KUTTs i moBagKu TBapuH (Mas. 205). Ili sHaHHA TaKOXK CIPUAIU HIPU-
PYYEHHIO TBapWH i MOJAJBIIIOMY PO3BUTKY CKOTapCTBa.

ITisHinme Jroam movayiy BUBYATH IIOBEAIHKY TBApHUH, 100 Kpallle 3p03yMiTu
camMux cebe. AmKe IiKaBO, AKe CIiBBiHOINIEHHSA TOTO, IO MU OTPUMYEMO Y
CIaJoOK Big 0aThKiB, i HabyToro B pes3yJbTaTi BJIACHOTO HaBUAHHS; AK BU3HA-
YUTH Ty MEXKY, Je 3aKiHUYEThCA CXO0KiCTh JIIOAMHYN 3 TBAPHUHOIO i IMOUMHAIOTE-
cd 1i cyTo Jd0AChKi ssxocTi!

fxa mayka BuBuae nmoseainky Teapun? [loBeliHKY TBapuH BUBYAIOTH (haxiB-
i 3 pisHOMaHiTHMX (IepeBasKHO O0iOJOriUYHMX) CIEINiaJbHOCTEH — 300JI0TH,
¢isiosoru, mcmxoJOru, TeHETHUKU, EBOJIIOIIOHIiCTH Tomio. AJe HaAWOIMLIITMIi
BHECOK, 3BiCHO, eTOJIOTiB.

Emonozisi (Big rpem. emoc — HOPOB, J1020C — y4eHHH) — Ie Oiogoriuna
HayKa, III0 BUBYAE MOBEXiHKY TBAPHH.
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Maan. 206. Yueni —
3aCHOBHUKM €TOJIOTii:
1 — Hixkomac Tiubepren
(1903-1994);
2 — Kapa ¢pou @pimn
(1886—-1982);
3 — Koupag JlopeHirs
(1903-1989)

Tepmin «eroJsorisi» Bmepiiie BuKopuctaB 1859 pory (ppaHIy3bKHII 300J10T
I. 3oddpya Cent-Liep. Ocrarouno erosorisa AK Hayka chopmysanaca B 30-Ti
poknm XX croairra. Ii 3acHOBHMKaMM BBaKalOTh HiJepJaHACHBKOTO BUEHOTO
H. TiuGeprena i aBcrpiticekux — K. ¢dor ®Ppimra ta K. Jlopenna (manx. 206). Y
1973 pori Bouu cranau Jjgaypearamu HobGerniBcbkoi mpemii 3 ¢isiosorii i memgu-
IMUHA «3a BIAKPHUTTS, OB A3aHi 31 CTBOpPEHHAM i BCTAHOBJEHHAM MOmeJeit
iHaAMBigyabHOI Ta TPYHOBOi MoBeAiHKM TBapuH». Ili nuBOBMIKHI Jogu OyJsin
TaKOK BiUaMAYITHUMU 3aXUCHUKAMU IIPUPOIH.

CyuacHa eToJiOTis B3aemojmie 3 OaraTbMa iHIIMMK HayKaMu (aHATOMIiEo,
(isiosoriero, ICUX0JIOTIEIO TOIIO).

Axi ocHOBHI MeToau MOCTiMKeHHI BHKOPHUCTOBYIOTHh B eT0JIOTii? OCHOBHU-
MU METOJaMU AOCTiIKeHHS ITOBeJiHKY TBApPUH € CIIOCTEPEKeHHS Ta eKCIIepH-
MEeHTH.

Maun. 207. [Ina cocTepekeHHs 3a MOBEIIHKOIO TBAPUH BUKOPUCTOBYIOTH
pisHoMaHiTHI onTnuHi Ta nMudpoBi npuaagu: 1, 2 — TeJaecKomnu;
3, 4 — (oroamapaTtu
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Tema 3. NMOBEIHKA TBAPUH

Maan. 208. IIpuxkiaagu MiTok TBapuH: 1 — MiTKa Ha KPUJIi MeTeJUKa MOHapxa; 2 — rycak

i3 mIuiiHOI0 MITKOIO i CYOyTHHUKOBHM IiepegaBaueM; 3 — KiJbI[IOBaHHS NTAIIEHATH

KyJauKa; 4 — MiueHui# Jocock; 5 — MIKipsAcTa uepemnaxa iz CynyTHUKOBUM IiepeJaBaueM;
6 — puch i3 BYIIIHOIO MITKOIO i pamioHAIMUAHUKOM

e Cnocmepejdcennsa B eTOJIOTiI mosidrae B IiJeCcIPAMOBAHOMY CHPUHAHATTL
Ta OIMCi MOBemiHKM TBapuHU. BaraTo 3 Bac TaKOMK CIOCTepirae 3a JOMAaIITHIiMu
yaiobseHiaMu (cobakaMu, KilllKaMu, XOM’ SYKaMM, HamyramMy i T..1.), Io0
Kpaille 3po3yMiTu iXHi moTpebu. YueHi IIif yac cIocTepeXeHHsI BUKOPHCTOBY-
IOTh pisHOMaHiTHI omTuuHi Ta MU@GPOBI mpuaagm: O6iHOKJI, Teseckonu, (HoTo-
Ta Bimeoxamepu (maj. 207).

CTpiMKHII PO3BUTOK TEXHOJIOIil B OCTAHHI AECATHJIITTS 3POOHB MOMKJINBUM
BUKOPUCTAHHSA B €TOJIOTiI HOBUX METO[iB, HAIPUKJIAJA AUCTAHI[IHHOTO CIOCTe-
pexenns. Ha TBapuHy UinaAOTh, MiHiaTIOpHUN pagiomepemaBay i 3a JOIOMO-
TOI0 CIeIiaJlbHUX NPUHMAaUYiB OJEP:KYIOTH BiJi HBOTO cuUTHaAu. Tak, Hampu-
KJIaJ, MOKHA 3HAWTH TBApPUHY, AKY BUIYCTUJIU B JUKY IIPUPOLY.

Ilisa mocurimsKeHHA Mirpailiii cCmiBoYMX NTaxiB Ha BiIKPUTHUM OKeaHOM ydUe-
Hi BUKOPUCTOBYIOTH pagapu. OKpeMux ocoOMH TBAPUH MiTATh. BijbIricTs mTa-
XiB i Ka)KaHiB MiTATH KinbIAMU (Ha HOT'Y TBapUHU HALATAIOTH JIeTKe Kijblle 3
MeTajy Y¥ MJIACTUKY); KOMUTHUX 1 XMMKAKiB — BYITHUMU MiTKaMU y BUTJIAIL
3aTHUCKaYa, KiJgblsd a00 cepeskK!; MOPChKUX depenax — CHeliaJbHUMMN KHOII-
KaMu, 1[0 HaAATraloTh 3a3BUYall Ha JIACT, a JejdbdiHaM — Ha CIMHHUH ILJIaBellb.
MountockiB MiTATH HanmmcaMm Ha MYIILI,
KOoMax — MiTKaMu 3 HAWTOHIIOI KOJILOPOBOI
doasru (maa. 208).

s 3’scyBaHHA TIiepecyBaHb TBapuH —
MeIITKAHI[iB I'PYHTY — BUKOPUCTOBYIOTH MiTKU
3 pagioaxkTuBHUMU pedoBumHaMu. 1106 omimm-
TH, AK TBAapWUHU CHPUNMAIOTh HaBKOJIWIIIHIM
CBiT, [OCHiZHMKM HaZATalOThL TBapuUHAM
HAIIUHHUKY 3 Bizeokamepamu (maj. 209).

YueHi cmocTepiraloTs 3a TBApUHAMEI B YMO-
Bax, HAOIMIKEHUX [0 MPUPOAHUX: HATIPUKJIAT ‘
y Beaukux Boabepax. IlomibHi mocraimsxeHHs Maux. 209. Xuxumit TTax
BUABJAIOTH 0araTo gerajeil MOBeIiHKH, HEIO- 3 BifleOKaMepoo
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A

CTYOHUX IiJ Yac CIOCTepe)keHb y AuKii mpupoai. Tak epanocsa 3’ dAcyBaTH,
HaIPpUKJIaL, opradisalrito srpai i cuiJiKyBanHsa MixK co00I0 BOBKIB.

Cepen MeTOIiB HOCTiIMKEeHHS IIOBEAiHKIM TBApWH OCOOJIMBE Miclie HAJEKUTh
CTBOPEHHIO emozpam (Bif rper. emoc — HOPOB i epamoc — 3amucyr), ToOTO
peecTpairii Bciel mMocIiTOBHOCTI IMOBeNiHKOBUX peaKI[iif i 03 0coOMH IeBHOTO
BUAY. JlOCHiTHMKY CKJIaJal0Th CBOEPIMHUI «CJIOBHUK», 3a JOIIOMOTOI0 SKOTO
Iaji onmmcylTh IIOBENiHKY TBapuH. IlJId IIbOT0 YacTO BUKOPUCTOBYIOTH METOJ
«CYIIiJIBHOTO TPOTOKOJIOBAHHA», KOJHM IIPOTSATOM KOMKHOTO CeaHCy CIIOCTepe-
JKeHHs1 0e3IllepepBHO I MaKCUMAaJbHO ITOBHO (hiKCyIOTH yci mii TBapuHHU.

Bu cami MoikeTe CcKJacTH eTorpaMy, BUKOHABIIM JabopaTOpHE MOCJi-
IKEeHHd.

<4

AOBEAEMO HA NMPAKTULLI o%

-

JlabopamopHe 0ocidXeHHs
CnocTtepexeHHs 3a NOBeAiHKOK TBApPUH

O6GnagHaHHA, MaTepianM Ta 06’eKTU [OCHiAXeHHNA: XMBi 00'eKTM AOCnigXEeHHS
(akBapiyMHi pnbu, xoBpallKku, MOPCbKi CBUHKK, Manyri, TapraHu Ta iH.), py4ku, apKyLi
nanepy, roguHHUK.

1. O6paHuit 00’eKT AOCNIAXXEHHS NOMICTiTb Ha BUAHOTI.

2. CTBOpITb CMCTEMY 3pYYHUX 3HAYKIB AN 3anMcy NOCNIZOBHOCTI BUAINIEHUX eNeMeH-
TiB NOBEAiHKWN, Hanpuknag: pyx npsiMo — Kpyxanbue, YALWEHHS Nip’s — TPUKYTHUK TOLLO.
JanTte Bonto cBOi haHTasii, ane BpaxynTe, WO 3HAYKN MaOTb Oy T NPOCTUMMU, 3PYHHUMMU
OnNS WBUAKOro 3anucy.

3. MNoYHiTb cnocTepeXeHHs, BiABIBLUW HA HBOTO NEBHUI Yac (Hanpuknag, 5 um 10 xBu-
NKH), 3abikcyTe NOYaTOK CNOCTEPEXEHHS, MPU LLbOMY JOTPMMYMNTECH TULI B KNaci.

4. MNopiBHANTE OTPUMaHi pe3ynbTaTh Ta PO3NOYHITE CKNagaTn eTorpamy TBapuHu, sky
BW gocnigxysanu.

e Excnepumenm B eToJOril — Ile MeTOJ JOCJiI)KeHHA IIOBEJiHKYM TBapUH Y
KepoBaHUX yMoBaXxX. BiH BipisHAeThCcA BiJ cIlOCTepe:XKeHHS aKTUBHIIIOIO B3a-
€MOJi€I0 JOCHiJHUKA 3 TBapuMHOI. EKCIEepMMEHTH IPOBOOATH AK Yy IIPUPOX-
HUX, TaK i B IITYYHUX yMOBax. ¥y IIPUPOJHUX yMOBaX EKCIIEDUMEHT YacTO
BUKOPUCTOBYIOTh IJI [OOCHiM:KeHHsA TaK 3BaHUX 3Hakoéux cmumynie. lle
30BHIMIHINA HOAPA3HUK, IO COPUUYMHAE cIelu(iuHy IOBeJiHKOBY peakKIliio y
TBapuHu. Hanpukiazn, mig yac rogyBaHHA AJIA MITAIEHAT MapTUHAa cpibJsicTo-
TO B3HAKOBUM CTHUMYJIOM CJYI'yE€ UYepBOHA
IIAMa Ha KiHumKy a3boba O0aTbkis. IITarme-
HS KJIO€ I[I0 IJIAMY, IO € IIyCKOBUM CHUTHA-
JIOM [OJIS BiApuUTryBaHHSA KOMHHUM 3 0aTbKiB
TpoKOBTHYTOI pubu (Maju. 210).

Il BUBUEHHA 3HAKOBUX CTUMYJIIB €TO-
JIOTM BUKOPHCTOBYIOTH MOOeni — IINTY4HI
00’€KTH, 1110 MAIOTh XapaKTepHi 03HAKU ITUX
crumyisiB. IIpomomyroum TBapumHaM TakKi
MoOJesi, y4YeHi HaMararmThCA BCTAaHOBUTH,
AKi 0O3HAKM BimirpaioTh BUpPIIIAJIbHY POJb Y
3aIyCKy HMOBemiHKOBOl peakirii. Hampukaan,

Maan. 210. IlTamedss MapTuHA . ; .
CPi6IIACTOrO KIIOE YepBOHY IIAMy Y 0araTbox mOTaxiB, AKi OyayOThL THi3ma Ha

Ha KiHYMKY A3b00a 0JHOTO 3eMJIi (AK-0T MapTUH cpibJisgcTuit), cmocrepi-
3 6aTbKiB, 00 OTpUMATH 1KY raoTh IIOBEeAiHKOBY PeaKI[il0 3aK0OYyBAaHHS B
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. MOBEAIHKA TBAPUH

Maan. 211. 1. Mogeni senb, ki OyJau 3aIpoIllOHOBaHI MapTHUHY CpibJscToMmy.
2, 3. MapTuH HaMaraeTbCs 3aKOTUTU Ta HACUAIKYBATH BEJIETEHCHKY MOIEJb AN

rHizgo anisa. g BU3HAYeHHSA, M0 € 3SHAKOBUM
cTuMyJioM y saiIi (posmip, ¢opma, 3abapBiieH-
HSI), MapTUHY CPiOJscTOMY NPOMOHYBAJMW PisHi
mozeni (max. 211, 1). ByJso 3’scoBaHo, 1110 BuUpPi- [&iee
IaJIbHOIO O3HAKOI0 € po3aMip. Hanpukiaazn, B ekc- [E5
mepuMeHTi caMKa MapTuHa cpibiscToro Hamara-
Jacs 3aKOUYyBAaTH B THi3Z0 BEJIETEHCHKY MOIEJb
AUIA, irHOpyIouM BjacHe e (mana. 211, 2, 3).

Y naboparopii excriepuMeHTH Jieriine KOHTPO-
JIIOBATH, aJie MITY4YHi [OJA TBApUHU YMOBHU
MOXKYTh HEraTHBHO BILJIMBATH Ha 11 MOBEAIHKY.
Ile cmoTBOpIOE pesyJsbTaTu mociimkenHs. JlaGo-
PATOpPHiI eKCIepMMEHTH HacaMmIepe] MOKa3yIOTh
TOTEHITiHI MOXKJIMBOCTI TBapUH.

Ilig uac BUBUeHHS MOBEeiHKY TBAPUH Y IITYyU-
HUX YMOBaX YacTO BUKOPUCTOBYIOTH NMPOOJEMHI , :
awuxku (maa. 212). TBapuHy NOMIIIAlOTh V .
3aMKHEHY KJIiTKy, BUHTH 3 Kol abo oTpumMaTu Maun. 212. Vaennii sa
. . . IOIIOMOT'OI0 ITPOOJIEMHOTO
XKy MOXHA, TiNPKM BHKOHABIIM IEBHY M0  giiyxa nocsimxye sgaTHICTS
(HaTucHYTH HaA BaKinb abo memanb). Ilicia Gara- [ALOKA PO3PIBHATH
THOX 0e3JagHUX NPod TBapuHAa 3IiMCHIOE OTPiO- KOJIBOPHU
HY Oifo (BUIIaAKOBO) i 3romoM BUKOHYE Ii ITBU.-
mre i gacrimre.

Bios102iYHUlI CIOBHUYOK: eToI0TisA, eTorpaMa, 3HAKOBUN CTHMYJI, MOIeJIb.

MNMEPEBIPTE 340bYTI 3HAHHA

1. IlTo BuBuae Hayka erosorisa? 2. Aki meToau BUKOPUCTOBYIOTH eTojioru? 3. Y uomy
TOJISATAE METOJ CIIOCTepPeXKeHHsA B eroJsorii? 4. fIKi Buam MIiTOK BMKOPHCTOBYIOTH His
yac CIIOCTepPerKeHHs 3a MoBeAiHKo TBapuH? HaBeniTh mpukaagu. 5. Y YoMy moJiArae
eKCIepUMEeHTAaJbHUHA MEeTOJ B eToJIorii?

0620B0pimb y 2pynax

ITopiBuAliTe erTorpamMu, 3pobJeHi mig uYac BHKOHAHHA JabopaTOPHOI'O JOCJi-
MoKeHHs.

[ng oonumauBux i KMimnusux

fAx Bu BBaXa€Te, UOMYy Iiepea IIPOBEeAEHHAM €KCIIEPUMEHTY b6askamHo IIPOBECTU CIIO-
CTEpeXEeHHd 3a TBapI/IHOIO?
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i

TBopYe 3aBOAHHSA

ITocmocrepiraiiTe 3a AKOIOCH TBAPMHOIO BAOMA, HAABOPi, Y KMBOMY KYTOUKY, 300-
mapKy i ckaamiTe ii erorpamy. BukopucToByroun pisHomMaHiTHI mkepesa imdopmairii,
nigroryiiTe MiHinmpeseHTalliro npo HaykoBi gocaimxenns Korpana Jlopena.

LiikaBo 3Hamu

e BupgaTtHoro aHrnincbkoro Gionora Yapnb3a [apsiHa gesiki JocnigHWKUM HasuBatoTb
«B6aTbKOM» NOPIBHAMBHOI Ncuxororii 3aBaskun npaui «[1po BUpaXKeHHA eMOUin Y NI0ANHM i
TBapUH».

e OOHMM 3 NepLUMX CMCTEMATUYHE eKcriepuMeHTanbHe AOCHiAKEHHS NOBEAIHKN TBapUH
Yy KOHTPONbOBaHMX nabopaTopHux ymoBax po3nodas Easapg TopHaavik. Beaxaetbces, wo
Ha igeto uux ekcnepumenTiB TopHaanka HaBiB KoHBel Jlnona-MopraH, po3noBiBLun nomy
npo cBoro nca, gokctep’epa ToHi. Lien nec HaBuMBCA BigkpmBaTh 3aCyBKY Ha CafoBil XBipT-
Ui, NPOCOBYOYM FONOBY MiX perkamu wtaxeTHuka. E. TopHaavik po3pobue cnocobu noBTo-
PEHHSA LIbOr0 CMOCTEPEXEHHSI B KOHTPONbOBaHUX nlabopaTtopHux ymoBax. Lle 6ynu gocnigm
3 TaK 3BaHMMMK NPOBNEMHUMU SALLMKAMMU.

§40. BPOAXEHA | HABYTA NMOBEAIHKA TBAPUH

lMpuzadaiime, wo Take pednekc. LLlo Take nogpasHUk?

V¥V moBexinIii TBapuH, 3a3BUUall, BUALISIOTH ABi OCHOBHI CKJIaIOBi: Bpomike-
Hy Ta HabyTy. Mixk HUMM HeMae YiTKOI MeXKi: OiIBIIiCTh MOBEeAiHKOBUX peak-
il TBapuH, 6e3CyMHiBHO, MicTUTE i BpomKkeHi, i HaOyTi eremeHTH.

“ Bpo0dy>keHa noBediHKA — me Taki ¢opMHM MOBETIHKM, AKi ImepemaroThCA
B CIIaJOK HAIaJTKaM Bix OaThKiB.

Mauan. 213. Tlopogu cobak: 1 — roHui cobaky Ha MOJIIOBAaHHI; 2 — ipJaHACLKUI BOBKOLAB

y (opmi mopsng 3 ipaaHACEKEM I'peHalepoM; 3 — IacTylma cobaxka 6opaep-KoJi mace

oBenb; 4 — co0axa-MOBOAUP IIOPOAHW Jabpamop; 5 — PATYBAJIBHUK 3 HIMEIbKOIO

BiBuapkolo mIykae Jrofeit mig wac Tparexnii y BcecBiTHhomy ToproBomy meHTpi (Hbro-
Uopxk, CIIIA); 6 — mexkopaTuBHa cobaka MOIIC
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Tema 3. NMOBEIHKA TBAP/H

ITpo MoxIMBiCcTE cIaAKOBOI mepegaui 0oco0JIMBOCTEl MOBEOiHKY BiJ OATLKiB
mo HamagkiB Bimomo maBuo. Ilim uac posBemeHHSA CiIbCHKOTOCIOAAPCBKUX i
IOMAIITHIX TBApWH JIOAWHA HaBUMJIACSA OTPUMYyBAaTH OakaHi KoMOiHAIil o3HaK
HoBeiHKM B HOBUX mopin. Posrasubre maaoHoK 213. IlopiBHsaliTe MOBEiHKY
HaBeJeHNX Ha HBOMY IOpin cobak. I[omOBHITH mepesiKk BIACHUMHU IIPUKJIA-
naMmu.

!ﬁ ,I Habymumu € Bci ¢popmu moBemiHKHM, AKi GOPMYHOTHCA AK pe3yibTaT
IHAMBiTyaJIbHOTO JOCBiAy TBAPUHM I Yac HAYUiHHSA.
Hay4iHHSl — ne 3MiHa iHgUBigyaapHOI MOBEeXiHKKM B pe3yJbTaTi momepe-
ITHHOTO TOCBimy, TOOTO B3a€EMOil TBAPUHHU 3 HABKOJHUIIHIM CBiTOM.

Hayuinusa moxke O0yTu K KOPOTKOYACHMM, TAK i IOCTiHMM, a HOro criii-
KicTh 3ayeXuTh Bim nam’ami — 3partHOCTi 36epiraTu Ta BUKOPUCTOBYBATHU
imdopmMmailriro 3 momepeaHLOro AOoCcBinxy. Bes maM’aTi HayduiHHA HEeMOKJIUBE.

O6uzaBi ckaamoBi (Bpom:keHa Ta HaOyTa) Ba)KJIMUBI B Ipolieci opMyBaHHSA
HOoBeOiHKM TBapuHHu. IlepeBara Bpom:KeHOI IOBEAiHKUN, HAIPUKJIAL BiICMUKY-
BaHHA JIAIIKW BiJ rapadoro abo rocTporo mpeaMeTa, IOJATAE B TOMY, IO IIsA
Iisg BimbyBaeThcsA AysKe IMBUAKO i1 3a3Buuail 0e3moMuaIKoBo. Ile icToTHO 3HU-
JKye iMOBipHIiCcTh paTaJbHUX IIOMUJIOK, AKi MorJyia 6 JOOYCTUTH TBapuUHA, AKOM
ifi JOBOAMJIOCS BUYUTHUCS YHUKATU BOTHIO
abo 3avaroBaTucs Big xmxaka. Kpim Toro,
BpOIsKeHa IIOBeNiHKa S3MeHIIye 3aTpaTu
yacy Ta eHeprii Ha HaydJiHHA.

Cgit, sKuii orouye OyIb-IKYy TBapuWHY,
IOCTiHO BMiHIOETHCSA, 1 HaydiHHSA 1ae
MOJKJIMBICTh IIPUCTOCYBATHCS MO0 HOBUX
ymoB. Hanpukiazn, AMOHCHKI MaKaKy MeIll-
KaloTh HaWIIiBHiUHiIIIe Big pemTu CcBOIX
copommuiB. Xoua BOHU 3IJAaTHI BUKUBATHU
npu Temieparypi —15 °C, TBapuHH IPOBO-
IATHb OiJBINNYy YaCTUHY B3MMU B Tapsauux
mxepeaax (maa. 214). IIa tpaguiiis mepe-
IAaeThCAd 3 IOKOJNIHHA B IIOKOJIHHA B Man. 214. AnoHCHKI MaKaku
pesyabTaTi HayquH.ﬂ. Kyna}o’m:’ig;;fiﬁ;lgx g a,umepem

Bpom:xena moBeninka 6asyeTncsa Ha 0es-
yMOBHUX ped)iekcax Ta iHCTHHKTaX.

m be3yMoBHi pechnexcu — BigHOCHO moOCTiiiHiI, cTepeoTHnHi, Bpom:KeHi
peaxirii opraHiamMy Ha Jil0 BHYTPillIHiX i 30BHIIIHIX mMOApPa3HUKIB.

Ilpuknagamu Ge3yMoBHUX pedJieKCiB € BUIIJEHHS CJAWHU IIi Yac moTpa-
IJISAHHA 13Ki 0 pora, BicCMMKyBaHHA KiHI[IBKM BiJ rocTpOro mpeaMeTra TOIIO.
BesymoBHi pediiekcu 3a3Buuaili He MOTPEOYIOTH KOOPAUHYBAHHA 3 OOKY T'OJIOB-
HOT'O MO3KY (lIepeBasKHO y XxpeGeTHUX TBapuH), ajie MOKYTh BUJO3MiHIOBATHUCS
mig #oro BuIuBOM. ¥ TaKoMy pasi peduiekcu Ha3sWBAIOTh YMOBHUMU.

m IHCMUHKM (Bim JaT. iHCMUHKmMYyc — CIIOHYKAa, MOTHB) — IIe CYKyIIHiCTh
CKJIAQTHUX CIIAJJKOBO 3yMOBJIEHHX CTEPEOTHITHHX Iii.

IHcTuHKTM XapaKTepHi A ocoOMH meBHOro Buay (oxmHiei BikoBoi rpymnu,
cTaTi TOIO) i 3MiACHIOIOTHCA Y BiAIOBiAh HA Ail0 30BHINIHIX a00 BHYTPIiNIHiIX
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Maan. 215. Ilpukiaagu iHCTHHKTIB: 1 — OyAayoun AUBOBMYKHO HOCKOHAJI IIeCTUIPaHHIi

CTiTBHUKY, TUCAYLI OAKiJ BUKOHYIOTH TIIPU IIHOMY OJZHAKOBI PyXW; 2 — KOKeH BUJ

MaBYKiB mJjeTe IMaByTHUHY 31 CBOIM MaJIOHKOM Ta CBOIME OCOOJHBOCTAMU KOHCTPYKILii;
3 — ocobyiBe THi3mo JacTiBKU MicbKOi; 4 — IIpocTe I'Hi3mo coJoB’d

MOAPa3HUKIB IJid 3aJ0BOJIEHHS OCHOBHUX IToTped TBapuH. Hampukian, 6aThb-
KiBChbKMI iHCTHHKT, iHCTHHKT IIPOJOBYKEHHS POAY, XapUOBUI iHCTUHKT, OyIi-
BeJbHUI Ta iHIm (Mas. 215). IHcTuHKTYU crenudiyHi M1 KOKHOTO BUAY, TOMY
ixX 1mie HasmMBawTL sudosumu. Hanpukiaanm, 6araTo BUAiB IITaxiB OyAyIOTh I'Hi3-
Ia, ajie B HiKOJIM He CIJIYTAETe IHi3T0 coJioB’d i JacTiBKu micskoi. Tak camo
€ OaraTo BHUIIB CHiBOUMX IITaxXiB, ajie BUIINYKaHi TpeJii COJIOB’ST BU3HAYAEIII
oapasy.

Pamimme BueHi BigHOCMJIM 0 iHCTMHKTY TakKi peakiii opraHismy, aKi He
3aje)kaTh Bijg HayuinHsa. Temep uMciaeHHI AOCTimKeHHS JOBOIATH, IO HEMAaE
JKOJHOI IIOBeAiHKOBOI peakiiii, AKa 0 (popMyBaJiacsi BHKJIIOUHO Ha OCHOBi abo
CIIaTKOBOCTi, a60 HayuiHHA. ToMy TepMiH «iHCTHHKT» JemaJii uacTiiie 3aMiHIO-
I0Th Ha TePMiH cmpamezia noéedinku.

Hayuinua BiaacTtuBe Bcim TBapmHaMm. Tak, y rigp cmocrepiraioTh peakiriio
«IIepeJsIKY» Ha BiOpallilo HaBKOJHUIIIHLOT'O cepemoBuIia. SIKIMo BiOpalia gie Ha
HUX TPUBAJUH Uac, I[i TBAPUHU IIepecTaloTh Ha Hel pearyBaTH.

Oco0uBUM TUIIOM HayUiHHA € iMnpuHmuHe.

m IMNpUHMUH2 — dikcania B mam’aTi 03HAK 00’€KTiB mig yac dopmyBaH-
HA a00 KOperyBaHHSI BPOJ’KE€HUX IOBEJiHKOBUX Til.

I iIMOpUHTHUHTY XapaKTepHi TpuBaJicTs i minuicTs. HatiBigomimum npu-
KJIAZOM iMIPUHTHUHTY € BUPOOJEHHS peakIlil caimyBaHHSA y BUBOIKOBUX IITa-
xiB. Hanmpukaaz, y T'yCeHAT IIicasa BUIAYIJIEHHS (GOpMYy€eETbCS IPUB’ A3aHICTD 10
HepIIoro ImodaueHoro o0’€KTa, IO PYXA€ThCA. Y MNPUPOSHUX YMOBAX I[MM
00’eKTOM CTa€e MaTH, 1 T'yCeHATA Bimpasy IIicis BUJIYIJIEHHS BCIOOAU CIiAYVIOTH
3a Helo (MaJ. 216, 1). fAkmoio mepiuM 00’€KTOM, IO PYXAETHCS, BUABJIIETHCS
gonmHa (Maa. 216, 2) abo HaBiTh HeXKUBUI peaMeT (HaOpUKJIaL, M’ IUUK), TO
ryceHATa MPAMYBaTUMYThb camMe 3a HIUM.
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Tema 3. NMOBEIHKA TBAPUH

Mauan. 216. 1. Kanagceka Kasapka 3 BuBogkoM. 2. Koupan JlopeHI Ta BUBOIOK
T'yCeHAT, IKi CIIpUIIMAaioTh HOro 3a MaTip

IITe omHuM THUIOM HaydiHHA € memod npob i nomunox. BiH mosndrae B
TOMY, III0 TBAPMHA B pas3i BUHUKHEHHS IIOTPeOM poOouTh Oesiaiu pisHmMx miik
(1po6), GinbIIicTh 3 AKUX € MapHUMHU (IOMHJIKH). AJie MedAKi momomaraioThb
IOCATTH METHU, 1 TOAi BOHU 3aKPilaooThea. Hampukian, mig yac eKcriepuMeH-
Ty rojiy0y B KJIITKY IOMIiIaioTh KPYysKajblie, 3’€JHAHEe 3 TOAiBHUIEIO i3 3ep-
HOM. SIKIIO CTYKHYTH II0 HbOMY, F'OJiBHUIIS ONUHAETLCSI yV KJiTmi. ['omomgumit
roay0d XOAWUTh MO KJIITII, KJIO€ pisHi 00’eKTH i, KoJu Horo a3b00 BUIIASKOBO
OOTPaIJIsA€ B KPYsKaJblle, OTPUMYy€ i:Ky. Uepes IeBHY KiJIBbKIiCTh IIOBTOPiB
roay0 AJis OTPUMAHHS 12Ki BiKe CIpAMOBAHO 0’¢ KPysKaJblle I3b000M.

Y npuposHMX yMOBaxX MeTOJ IIPO0 i MOMHJIOK He 3aBXKAU e(PeKTHUBHMUIM.
ITomuika Moske BUABUTHCA (DATATHHOIO: 3aMI[I0 He 0AKAHO IIOMUJIATHCS Y CBO-
ifi moBexmiuIti, mobauuBIIK BOBKA. HacTaBHUKAa, AKMUI HABUUTL, TEX HEMAE.
Croci6 mayuimHsA uTHUHYAT OaThbKaMU y IIPUPOAI He my:ke moinupenuii. Tomy
COpAaIlbOBYE CouianbHe HAY4iHHSA, ab0 HAYUiHHSA 3a MOIMOMOTOI0 CIIOCTEpPErKeH-
Hs. CyTh fioro mojdArae B ToMy, III0 MOJIOJa OCOOMHA BUUTHCA He Ha CBOiX, a Ha
YyKUX MOMUJIKAX: KOMiIOIUM IIOBENiHKY OOPOCJMX OCOOMH, BOHA mepeiimMac
IOCBiJ IIOKOJIHE.

bionoziyHuii CNOBHUYOK: Bpo/:KeHa MOBeaiHKa, Ha0yTa MoBediHKa, 6e3yMOBHUI ped-
JeKC, iHCTUHKT, iMIPUHTUHT, HAyJiHHS.

MEPEBIPTE 310bYTI 3HAHHA

1. Axy nmoBeminky HasuBaioTh BpomkeHo? Ha uomy BoHa Gasyerbcsa? 2. HasemiTe
npukrJjagu 6e3ymMmoBHuUX pediekcis y TBapuH. 3. IIlo Take incTuakT? HaBeniTs nmpukJia-
nu isctTuHKTiIB. YoMy B cyuacHiil erosiorii meil TepMiH HMOYMHAIOTH 3aMiHIOBATU Ha
«cTpaTeris moBexinku»? 4. Ky moBemiHKy HasuBaoTh HaOyTow? 5. Illo Take HaydiH-
Ha? Axki runu Hayuinna Bu sHaecre? HaBenirts mpuxiamgu.

LiikaBo 3Hamu

¢ Bigomo, Lo y NTalweHsT iIMNPUHTUHS BigOyBaeTbCA e 40 HAapOLKEHHS, Nnifg Yac nepe-
OyBaHHs 3apofka B auui. Tak, camka KpuxHS (OUKOI Kadku) nig Yac HacuMaXyBaHHA deub
BUOAE XapaKTEpHE KPSKaHHS, i KadeHsiTa, siki nepebyBatoTb y ANLi, 3anam’ saTOBYOTb Lien
3BYK. Konu kaueHsTa BUNynntoTbCs, BOHM BixkaTb Ha rornioc matepi. KaueHsita, siki BuBefeHi
B iHKybaTopi, He 3aaTHi BnidHaBaTW KPUK Ka4ku i He pearyroTb Ha KpsiKaHHS CaMKW.

¢ Y Ki3 MaTV NOBMHHA HABYMTUCA BNi3HABATW KO3€EHS Bigpady Micrs HapoaXXeHHS, iHaKLe
BOHa MOXe€ BiAMOBMTUCS BUrogoByBaTu 1oro. [JocuTb BignyunTy matip Big KO3eHATM Ha ABi
roguHu, i BOHa MOXe He BU3HaTu NOoro.
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§41. CNOCOBU OPIEHTYBAHHS TBAPUH. XOMIHT.
MITPALLIT TBAPMH

lpuzadaiime, sk NOMNIOKTb TBAPWMHW HIYHOI FpynM — KaxaHu. FK OpieHTYTbCS
KMTOMOAIOHI?

Axri € cmocodou opienryBanus tBapun? Ilim yac opieHTyBaHHS y mpocTOpi
TBAapUHN BUKOPHCTOBYIOTh Pi3HOMAHITHI ImMOApPasHUKM: 30POBi, 3BYKOBi, HIOXO-
Bi Tomro. OmHiero 3 HALOCKOHAIIINNX «HAaBiramifiHMX» CHCTEM € eXOJOKaIlisd,
3a AKOI TBapHHA BUJA€ BHCOKOUYACTOTHI 3BYKOBi CHUT'HAJIM Ta BUABJISIE IpeaMe-
TU 3a BiAJIYHHAM, 110 BigOuBaeThes Bifg Hux. Takuii caMuil IpUHINI BificbKOBi1
BUKOPUCTOBYIOTH Y PamiojioKaTopax.

Maan. 217. TBapunu, AKi BUKOPUCTOBYIOTH IIPOCTi (popMM exoJiokalrii: 1 — MeTeauk
COBKa; 2 — ryaxapo (urax, nomupenuil Ha nisaoui IliBgenHoi Amepukn); 3 — cajlaHTaH
(nTax, momupenuii B Oxkeanii, Ha miBgui Asii i B IliBHiuHO-CxigHilt ABcTpaurii)

Yomy TBapuHU AJIS €XOJOKAIlil BUKOPHUCTOBYIOThH caMe BHMCOKOUYACTOTHI 3BY-
Ku (yabTpasByk)? 3asBuuail OIpUPOAHI 3BYKH MAalOTh OiJbIll HU3BKY YacTOTY,
TOMY He 3aBa’KalTh Iig uac exosokarii. IIpocri (hopmu exosokariii, Ko TBa-
PVHU BUKOPUCTOBYIOTH 11 IIepeBaKHO IJIs OpieHTAallii y TpoCTOpi, BUKOPUCTOBY-
IOTh METEJIMKU-COBKHY, IITaXU I'yaxapo i meaki camaurauu (maJ. 217). [flockoHa-
Jimi popmMu exosioKallii BiaacTuBi 3yd0aTuM KUTOIMOLIOHUM i KakaHaMm. Bouu ii
BUKOPUCTOBYIOTH, KPiM Opi€HTYBaHHSA, TAKOXK 1 JiA moa0BaHHA (quB. MaJj. 196).

3maTHICTH 0 OPi€eHTYBaHHSA SICKPABO IIPOABJIAETHCA Iif] Yac XoMiH2y — 3HAT-
HOCTi TBapWMHM 3a IeBHUX YMOB IIOBepTaTUCA 31 3HAUHOI BificTaHi Ha CBOIO
TiIAHKY IPOKUBaHHS.

“ XomiHz (Bixm aHri. xXoym — AiM) — iHCTHHKT IIOBEPHEHHSA TOHOMY.

HaiisckpaBiiie iHCTHHKT MOBEpPHEHHSA [OOAOMY IIPOABIAETHCA y TOJYOiB.
Tomy Jifoau TPUBAJIHUM Yac BUKOPHCTOBYBAaJM TOJIyOiB AJiA JUCTYBaHHA. 3a
0araTo CoOTeHb POKiB OyJIO CTBOPEHO IIOPOAY IIOIITOBUX I'OJIY0iB, SKMM BJIACTH-
BUH Iy’Ke BUCOKHU piBeHb XOMiHTy. AJsb0aTpocu, 3aBe3eHi BiJ rHi3I0BOI Tepu-
Topii 3a 2000—-6000 KM, mOBEPTAIOTHCSA OO CBOIX I'Hi3[, IIpOJiTaroum B cepem-
mpomy 1mo 200-500 KM Ha OeHb.

Haiticknagainii ¢opmu opieHTallii y mpocTopi xapaKTepHi camMe AJis ITaxis.
BaraTo 3 HUX BUKODPUCTOBYIOTH IJisI BUBHAUEHHA HAIIPAMKY PyXy Has3eMHi opi-
E€HTUPU — AKiCh 0COOJIMBOCTI JaHIIIADTY, IOOAUHOKI AepeBa TOIo. Ajle TaKUi
cmocib opieHTyBaHHS He CIIPAI[bOBYE, KOJH IITaAXX BUPYIIIAIOTh ¥ JaJieKi Mirpa-
mii, y IeAKuX BUOAAKaX BOHM JI0JAIOTh THUCAYI Kisomerpis. IloBemeHo, 1o ITifg
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Tema 3. NMOBEIHKA TBAPUH

yac TAKMX Mirpairiii ITaXy OpieHTYIOThCA 3a moJokeHHAM COHIA Ha HeOoCXU-
Jai, 3ip Ha HiuHOMY HeOi. IledaKi 3 HMX 3JaTHiI BU3HAUYATU IOJIOMKEHHSA MarHiT-
HUX IIOJTIOCIiB («MarHIiTHUI KOMIIac»).

Mizpauyis meapuH — nepioguuHe mepeMileHHS TBAPMH «TyIH i Hasamg»
MisK iCTOTHO BiIMiHHUMHU cepeIOBMIIAMM iCHyBaHHSI.

Mirpaitrii MOKyTb OyTH Ce30HHUMU (HATTPUKJIAM, IepesiT nraxis abo Kayka-
HiB) Ta 7OOOBMMEU — TpPOTATOM AHA (HAIIPUKJIAL, BepTUKaAJbHI Mirpaiii mpi6-
HUX PaKOIOAiOHMX V TOBIILI OKeaHy: BPaHI[i — M0 OCBiTJIEHOI IPOrpiToi COHIlEM
TMOBepxHi BOAM, Ae 6GaraTo KOpMYy, BHOUI — Ha rambumuy). Has smificHeHHSA
aKTUBHOI Mirpairii TBapuHi moTpi6He OiosoriuHe BifUyTTA Yacy Ta HAIIPAMKY.

Ho wmirpami#i 3gaTHi pisHOMaHiTHI rpynu TBapmH. Barato BuaiB mraxis 3
HaCTaHHAM XOJIOAIB i HecTaui KOpPMiB JIeTATh Ha HiBIeHb, y Temai kpai. OgHak
IO Ce30HY PO3MHOYKEHHS BOHU IIOBEPTAIOTHCA JOJOMY — OO0 TUX MiCIlb, Je Hapo-
munuca. CuBKa Oypokpmiaa, IO BifjgiTae HampuKidmi jgitTa Ha 3uMiBIIO 3a
13 THc. KM Bim MicIg cBOro rHi3myBaHHS, HACTYIIHOI BECHHU BJIAIIITOBYE T'Hi3ZIO
3a3BUYail He JaJIi HiK 3a KiJbKa MeTpiB BiJ TOPiIIHLOIO.

Cepen pub sACKpaBUM MIirpyouuM BHUAOM € IPiCHOBOAHHUII Byrop €BpOIeii-
CLKUI, AKUI KUBe y IPicHuUX BomoimMax €Bpomu, a Ha HepecT Bupymiae B Cap-
racoBe mope (Mai. 218). IpiOHI HOBOHAPOAKEHI JUUMHKU PO3HOCATHCA OKea-
HIiYHUMU TeYisiMU, a MOTIiM IJIMBYTH IO TUPJ PiUOK, 3 AKUX IJIUBJIM HA HEPECT
ixHi 6aTbKH, i TiZHIMAIOTLCS Bropy 3a Tediclo.

[MiBHidHa
AmepuKa-"

Maan. 218. 1. Jopocauit piukoBuii Byrop. 2. JInunukKa piukoBoro Byrpa. 3. MapiipyT
mirpairii piukoBoro Byrpa

fx mopocii pubu 3HaxomaTh ILIAX A0 CapracoBoro Mmopsa? YueHi mpuiycka-
IOTh, IO iM JOMOMAaraioTh MIMOWMHHI Teuii, a TAKOK OpieHTaIlia 3a TeMmepary-
pOI0, COJIOHICTIO BOAU Ta 3alaXaMu.

3a samaxamu, Ha TYMKY [NOCJTiIHWKiB, OPi€HTYIOThCA JIOCcOCeBi pubu (ropoy-
ma, cbOMra, KeTa, HepKa Ta iHIri). IXHi MaabKu BUIYILIIOIOTHECS 3 iKpU Y IIPO-
TOuHi#T Bomi piuox. Uepes pik abo gBa MOJOAL OiJBIIOCTI BUAIB JIOCOCEBUX
BiimiuBae B Mope. I[OCATHYBINM CTaTeBOi 3pisiocTi, puOM MOBEePTAIOTHCA Ha
HepecT caMe B Ty PiuKy, e BUJIYIHUJINCS 3 iKPUHOK. SHAXOAUTU IPABUJIbHUHA
muIsax iM Jae 3MOTy 3JaTHICTH pearyBaTH Ha 3allax, IT0 3aKapOyBaBCs 3 HapO-
I)KeHHsA. PeryisapHO mepecyBaeThbCsa Ha THUCAYI KiJOMeTpiB JO MicCIlsg PO3MHO-
JKeHHS 3eJieHa MOPChKa uyepenaxa.

Mirpamnii BiacTusi 6ararboMm Bugam ccasiiiB. Tak, Ha coTHi i HaBiThL THCAUYL
KiJloMmeTpiB MirpyioTh AesaKi KonmuTHi (HiBHiYHWII OJIeHb, aHTWJIOINA THY), Jac-
TOHOTi, KUTOMOAIOHI, a TaKoK KakaHu (Mas. 219). IIi xouiBii s3gificHIOIOTHCA
IIIOPOKY 34 MEeBHUMMU MirpamiiHuMu IJISXaMH.
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Maan. 219. Bunu ccasiiB, y skux BigmbyBaroTbea mirparii: 1 — miBHiUYHME OJIeHbB;
2 — KaxxaH OpasuJIbCbKUI CKJIAIIACTOTyO

Cepen kKomax wMirparii BJacTHUBI TpPeACTABHUKAM Pi3HOMAHITHUX PATIB.
Hanpuknaan, medaki Buam capanu, AKi B IOIIyKaxX IKi IepesiTaroTh Ha COTHI
KijloMeTpiB i CIyCTOIIYIOTH IMOCiBM KyJAbTYypHUX pocyuH (Mman. 220, 1, 2).
Cepen MeTesMKiB HaWIOBIIL Mirparii agilicHioe maHaiga moHapx (maj. 220, 3).
IIporsarom mirpariiii MeTennK y3moB:K AMEPHKAHCHKOT'O KOHTHHEHTY IIPOJIiTae
moHaA dYoTUpPHM THUcAYi KimomerpiB. Ilo mirpamiii 3maTHi ¥ MeTeJIwKH, SAKi
JKUBYTH B YKpaiHi. Hanpukaan, coHneBuk OyasaxkoBuii (man. 220, 4) sumye B
ITiBuiuniit Adpuii. Tam BiH POBMHOKYETbCS, 1 HOBe TTIOKOJiHHA Mirpye Ha miB-
Hiu, Je BUBOAUTHCA JiTHE IMOKOJiHHA MeTeJuKiB. HampukiHmi JiTa MeTenmunku
I[LOTO IIOKOJiHHA MirpyioTh Hasasg B APpuxy.

Maun. 220. Komaxu, AKuM BJacTuBi mirparii: 1 — camerp mepeiTHOI capanm;
2 — grpas mepeJiTHOI capanu; 3 — JaHaiga MoHapX; 4 — COHIIEBUK OYIAKOBUI

bionoziuyHuli CJIOBHUYOK: XOoMiHT, Mirparii.

MNEPEBIPTE 3106YTI 3HAHHA

1. HasBiTs TBapuH, 3JaTHUX 0 exoJiokallii. YoMy BOHM BUKOPUCTOBYIOTE AJISI I[LOTO
yabrpasByk? 2. fIke aBuiie HasuBaooTh xoMminrom? Yum Bi" symoBaenuii? 3. Ilis yoro
TBapUHU 34iMicHIOIOTEL Mirpaiii? HasefiTes npuKJIagyu TAKUX TBApPUH.

0620B0pimb y 2pynax
Axi e Bupm mirpaniit y TBapun?
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Tema 3. NMOBEIHKA TBAP/H

TBOpYe 3aBOAHHSA
Kopucryiouncs pisuumu mxepesnamu indopwmariii, miaAroryiite MiHimpoeKT Ha TeMy
«Homy MirpymoTs TBapUHU».

LlikaBo 3Hamu

e [yaxapo — BeNnukui (po3mipomM 3 KypKy) AOBrOKpUNUIA HiYHWIA NTax (aue. man. 217, 2).
MowmpeHmn Ha niBHoui MiBoeHHOT AMepuKM, Ae MeLlKae B fiicax 3 BENUKMMU Mnevepamu.
[MTax 3gincHI0E Ce30HHI KoYiBnMi, NepeMiLLyounCh Big nevep, e BiH PO3MHOXYETbCS, Y MOLUY-
Kax pykToBUX AepeB. HuHi GinblicTb nevep, e rHisgaTbca ryaxapo, nepedbysatoTb nig
OXOPOHOI0 B HaLujioHanbHWUX napkax. PaHiwe, 3okpema B Bonisii, MicLeBe HacerneHHs nosnto-
Baro Ha LMX NTaxiB y neyepax 3apagm CMavyHOro M XXMPHOro M'aca.

¢ JlaGopaTtopHi [OCHigKEHHSI NOKa3yoTb, WO KaXkaH 3 po3amaxom Kpun 40 cm Moxe npo-
NETITM B NOBHI TeMPSBI KPi3b CiTKy 3 BiYKOM 14 x 14 CM 3 HEWNOHOBUX HUTOK 3aBTOBLLIKW
BCbOro 80 MKM.

e PUOKW-CNOHNKM ONSA OPIEHTYBAHHA B MPOCTOPIi, MOLUYKY KOPMY N BUSIBIIEHHS XUXKaKiB
BMKOPUCTOBYIOTb BfiacHe enekTpoMarHiTHe none, sike reHepytoTb 0CoObnMBNUMU M’ a3amMu.

§42. ®OPMU NMOBEAIHKU TBAPUH

lMpuzadatime, WO Take noBefiHKA. K pPyxalTbCH MOIOCKMA, KOMaxu, XpebeTHi
TBapUHN?

IloBeminka TBapuH HAA3BUUYANHO pidHOMAaHIiTHA 3a cBOiMHu (hopmMaMu, IIPOS-
BaMU ¥ MexaHismMamu. 3as3Buuail yci ¢popMu IMOBEIiHKM TBaApUH 00 €IHYIOTH Y
TPHW OCHOBHIi I'pynm — iHAMBinyanbHA, PEeIPOAYKTHBHA i colliajbHA.

e ImguBingyanpbHa mOBediHKa BKJIIOUAE PiBHOMAHITHI ITOBEeHiHKOBiI akKTu,
COpAMOBAaHiI Ha BMKMBAHHS i :KUTTe3a0e3neueHHA oKpeMoi ocoonuu. OCHOBHI
3 HUX TaKi: IepecyBaHHs; OOCTiAHUIIbKA AKTUBHICTH; XapuoBa IIOBEJiHKA;
HOBeIiHKa, COIPAMOBAaHA Ha MiATPMMAHHS TeMIIEPATypPH Tijla; 3aXUCT BiJ BOpPO-
TiB; DOTJISIA 3a YMCTOTOIO Tija; moTpeba y I'pi; BUKOPUCTAHHS 3HAPSAIb.

Ilepecysanna — mepeMinieHHsS TBAPUHU B IIPOCTOPi A/ BUKOHAHHSA OyIb-
AKUX IPUCTOCYBAIbHUX (PYHKINHN (Man. 221).

Hocnidnuyvra axmueénicmes — KOMILIEKC IOBEJiHKOBUX aKTiB, sAKi 3Ha-
HOMJIATH TBAPUHY 3 HABKOJUIIIHIM cepenoBuilieM. IocIisKyiouu CBOI TEPUTO-
pito, TBapuHA OTPUMYE YVSIBJIEHHS PO MiCIIe3HAXOMKEeHHA XapuyoBUX Ta iHINX
pecypciB (maj. 222), MIOTeHIIINHUX MTapTHEPIiB JJId TapyBaHHA i MicIlb, 16 MOK-
Ha CXOBaTHUCS Big XmiKakiB.

Xapuoea noeedinka — CKRJIAZHUN KOMILJIIEKC PyXiB, CIIPAMOBAaHUX Ha 3HAa-
XOIKEeHHs, CXOILIIOBAHHA, YTPUMaHHSA 3100u4i. [J1da mpuKIagy 03HAiOMUMO-

Maan. 221. Tlpukaagu TUIB IepecyBaHHsA TBapuH: 1 — XBUJIENOAIOHUIT PYX BYKa
3BUYANHOTO; 2 — PEAKTUBHUIN PYyX BOCBMHHOTA; 3 — aHTUJIOIIA THY PYXA€EThCS 3a
ITOIIOMOTOI0 KiHI[iBOK
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csA 3 Xap4YOBOIO IMOBEiHKOIO JIUMUYNHKYA MYpPAaIInHO-
ro JieBa, AKUH TPaMJIsAEThCA IO BCili YKpaini. 1o
KOMaxy Ha3BaHO TakK yepes ii moBemiuky. JImuwmn-
Ka MypalllMHOTO JieBa BUKONYE B IICKY KOHIUHY
AMKY — CBOEPIAHY JiHKYy, BUKUIAIOYM IIiCOK T'0JIO-
Bomo (MaJi. 223). BoHa 3aKomyeThCs B MEHTPI JIiii-
KU, BUCTABJIAIOYYN HAa30BHI JIMIIIE ITleJIeNIH, 1 YeKae
Ha 3400MY — PisHMX KoMax, Haliuacriiie Mypa-
mok. SAKImo 3m00mMu HamMaraeTbCcs BUOpaTHCA 3
JiKM, JUUYUHKA KHJae I IIig HOTM IIiCOK.
Mas. 322 oo obreye L SO i o i, | o oy
CBOl1 «BOJIOO1HHSI » . . . . .
B IOIIYKAX i 6mu CBOI cepnoyo,u16H1 mieseny i BIOpckye B Hel
TpPaBHi COKH, IIiCJIT YOTO BUCMOKTYE IlIepeTpaBJe-
HUN BMicT (npuzadailme, AKuM uwe mMeaApuUHAM NPUMAMAHHE NO3AKUWKO8e
mpasieHHs ).

"R

Maun. 223. Mypamuauii jges: 1 — gopocjia ocobuHa; 2 — JUUYMHKA; 3 — JIOBYI JIHKHU
JINYUHOK

Ilosedinka, cnpamosana Ha NOWYK ONMUMALLHOZO0 MemMNnepamypHozo
pedcumy. Hanpukia, NOMIYK AINIIPKOIO 3aTiHKY Il IPOXOJIOAYW IIiJ Yac CIeKH.
Merenuku migBUINYIOTh TEMIIEPATYpPy BJIACHOTO TiJja, cimaiouum Ha BigKpuTi
MicIls 1 po3mpaBJIsAOUN KpHja.

3axucna nogedinka MoB’sI3aHa 3 TOITYKAMU YKPUTTSA, YHUKHEHHAM Hebe3-
IeK, OXOPOHOI0 IHUTHHYAT. BiJbIIiCTL TI'PUBYHIB XOBAa€ThCS BiJ XMIKaKiB y

Maan. 224. ArpecuBni mosu: 1 — MOPCHKOTO CJIOHA; 2 — BEJIETEHCHKOTO JIiCOBOTO
CKOpPIIioHa; 3 — KOPOJIiBChKOI KOOpU
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Tema 3. NMOBEIHKA TBAPUH

HOpaXx, HIiJimHaxX ToIo. [Jia momepemKeHHA XMXKaKiB 60araTo TBapuH HaOyBae
XapaKTepHUX arpecuBHUX mo3 (Maj. 224).

Tizieniuna noeedinka 3a0e3meuye IiATPUMAaHHS UYKCTOTU Tijla TBApUHU.
Opmiero 3i ckIamoBUX Ifi€l MOBEAiHKM € TPYMiHT.

pymMiH2 — me moBeqiHKa TBApHUH, COPAMOBAHA HA OUMIIEHHS IMOBEPXHIi
Tija, HAIPpUKJIAJ YMUBAaHHA, KyIaHHI.

Y 6ingbIrocTi ccaBI[iB UMINEHHS IMIEPCTi €
ITOJIEHHOI0 BIIPABOIO. ¥ TOPOOIA XaTHLOTO
TPYMIHT MPOSABJIAETHCSA B YUINEHHI Immip’d
I3b000M, KYIAHHI y BOSHUX i IMJIOBUX BaH-
Hax (maxn. 225, 1). Myxu mig gyac rpymiHry
CHOYATKY aKTUBHO MOTUPAIOTH OZHY 00 OJHY
mepeHi JIAIKW, a IOTiM 3a JOIIOMOTOI0 HUX
YUCTATH yce Tijo (man. 225, 2).

I'pa — cykynHicTh cnenudiuyHNX IPOABIB
ycix ¢opM IOBeZiHKM [OOPOCJIOI TBapwWHU,
XapaKTepHa 34e0iJbIIIoro AJA MOJIOAUX OCO-
OumH. ¥ pisHMX BHUIIB TBapWH, OCOOJIUBO Y
CCaBIliB, CIOCTEPiraroTh IMOBENIHKY, HAKY
MOXKHA HasBaTu came Tpoio (Mand. 226).
JuTuHYaTa JOMAIHLOI KIIIIKM 3aB3sTO Trpa-
IOThCS 3 M’siueM: cTpubaoTh Ha HHOTO, KaTa-
IOTH 110 miju103i. BoBuensTa i mucendara mae-
HO KPYTATHCA, HaMaralOUucCh CXOIUTH OIHE
OAHOTO 3a XBICT. QyHRulﬂ rpu 'y TBAPUH noBeniHku: 1 — xaTHIiN ropobenn
IocTeMeHHO Irle He Bimoma. Iesxi moCmiHu- IpUAMAE TANOBY BAHHY;

KM BBaKarwThb, IO I€, MOMKJINBO, BUBLJIbHEH- 2 — m’acHa MyXa YUCTUTH
HA HAIJIUIIKOBOI eHeprii. IHMIi — 1110 Tpa — 116 nmepemHi JamKu
TpeHYBaHHS B OCOOJMBO BaKJIWMBUX cepax

KUTTENIANTBHOCTI TBAPUHU, HATIPUKJIAA Y ITOJIOBAHHI.

Maan. 225. Ilpukaagu ririemiuaoi

Maan. 226. Ilpukaagu rpu y ccaBIliB: 1 — KOIIIeHs I'PAE€ThCS 3 irpalrkoio; 2 — MOJIOTL
remapau; 3 — MOJIOAIL iHAINCBEKI c/ioHM

HianvHricmd 3a donomozor 3napads — ocobauBa KaTeropia iHAmMBigyaIbHOL
TOBEMiHKY, KOJY TBapWHA BUKOPUCTOBYE IPEIMETH SAK «3HAPAAAS IIpallis.
Hanpukaanm, MopchbKi BUIPYM BUKOPUCTOBYIOTh KaMiHHSA, 11100 BiAKPUTH MYIILIi
MOJIIOCKiB a60 maHIup MopchbKoro iskaka (Mas. 227, 1). IllumMnanse ouuiieHow0
Bil IMCTKiB T'iJIOUKOIO AicTae TepMiTiB i myparok (maJja. 227, 2).
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Maan. 227. Ilpuknanm OisAbHOCTI 3a JOIIOMOroI0 3HapAAb: 1 — MopchKa Buapa (KajiaH)
BHKOPMCTOBYE KaMiHb, 1100 3JIaMaTH HAHIMP MOPCBKOrO I3KaKa; 2 — KapJanKOBUI
mumMnanse (60H060) 3a JOTIOMOTrOI0 OUMINEHOI TiJIOUKU IIOJII0E HAa TEePMiTiB

e PenmpoaykTHRHA TOREMIHKA IMIOB’s3aHa 3 YTBOPEHHAM ILIIOOHMUX IIap,
HaPOIKeHHSIM IIOTOMCTBA ¥ TypOOTOIO IPO HHOro. BoHA YacTO CYIPOBOIKYETH-
cA 3anuinAaHHAM. OYHKIIA 3aIUAHHA MOJIATa€ B TOMY, IOO 3BECTH pPa3OM
IBOX TBapHH PisHOI craTi B ymMoBax, AKi 3a0es3neuyioTh HAMOiABIITY HAMOBIip-
HICTh YCIIiIITHOTO IIapyBaHHH.

e ComiamxpHa moBemiHKA BKJIIOYAE BCi TMOM B3a€EMOMili TBapWH B yTrPYIIO-
BaHHAX. OmHI TBApMHM BeLyTh HOOJMHOKMUM CIIOCIO JKMUTTSA, HAIIPUKJAJ CKOP-
mionu. IHIII BUAM YTBOPIOIOTH CHiJILHOTH, Pi3HOMAHITHI 3a UYMCEJBbHICTIO (IO
0araThboX THCSY OCOOMH) Ta piBHeM cKJamHocTi. Tak, TepMiTu KUBYTb y CKJIAI-
HO OPraHi3oBaHUX KOJIOHIAX, YMCJIO JOPOCJUX OCOOMH Yy AKMX MOXKE JOCATaTH
BiZl IeKiJILKOX COTEeHb M0 KiJIbKOX MiJbHOHIB. ¥Yci TepMiTu B KOJOHII momissa-
IOThbCS Ha TPU OCHOBHI rpymnu (Kactu): poboui ocoOMHM, OCOOMHU-COJAATH i
ocoOmHM, 37aTHI A0 po3mMHOMKeHHa (MaJu. 228). CxoxKy opraxisaiiro KoJIoHii
MaioTh OiJgbImicTh MypaInok. JloguHOIOAiIOHI MaBOM OpaHTyTaHU KUBYTh
MaJICHbKVMU IPyHaMM, AKi ckiaazarThes i3 camiku Ta Ii guTumHuar. 3pigka
TPAILIAITLECA TPYOHN 3 ABOX HOPOCJUX caMOoK. CaMIli BegyTh MOOAMHOKUIMA CIIO-
cib »KuTTA.

Maun. 228. Kactu TepmiTiB: 1 — mioaioua camiKa; 2 — coagar; 3 — pob6oui ocodmHM

He 6yap-sika rpymnoBa akKTUBHICTh TBApHH € colliajibHo0. Hanpukaan, CIijib-
HUH IIOJIIT MeTeJNKiB Ha cBiT/I0o ab0 3arajbHy BTEUY TBApPUH Bin J1icoBoi mosKe-
JKi He MOJKHa Ha3BaTHU COIiaJIbHOIO IIOBEJiHKOIO.

bionozivyHuii CI0BHUYOK: rpyMiHT.
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Tema 3. NMOBEIHKA TBAPUH

MNMEPEBIPTE 340bYTI 3HAHHSA

1. ki € ocHoBHi (popmu mosexinkm TBapuu? 2. AKi € cmocobu mepecyBaHHSA TBa-
pun? 3. HaBexniTh mpukJgagu saxmcHOl moBemiHKu. 4. Igd yoro TBapmHaAM IIOTpPiGeH
rpymiar? 5. Axki ¢yukKIii rpu y TBapun?

0620B0pimb y 2pynax

fAr pisui dopmMu MOBeAiHKH AOMOMATralTh TBApUMHAM IIPUCTOCOBYBATHUCH OO0 YMOB
cepegoBua’?

[ng oonumauBux i KMimnusux

Sk Bu BBaikaeTe, UOMy Kimmka BuTpauae Habarato OijbIlle yacy Ha BUJIM3YBaHHSA
cBoel mepceTi, HisK cobaxa? YoMy caMiii TBapuH, AKi MeIIKAOThL y I'YCTUX Jicax, 3a3BU-
yail MpUBEPTAIOTh yBary CAaMKM 3BYKOBUMM CUTHaJIaMu?

TBOpYe 3aBOAHHSA

Kopucryouncs pisauMu mxepesamMu iHGopmarllii, miaAroryite MiHimIpoeKTHm Ha
TeMu: «fIK HaBUAIOTHCS MNTAIEHATA», «fK TBApUHU KOPUCTYIOTHCSA SHAPAALAMU
mpaii».

LlikaBo 3Hamu

¢ Y npumartiB B3aEMHUIN IPYMIHI HE TiNbKW CAyrye Ansg yTpuMaHHs BONIOCAHOIO NMOKPUBY
B YWCTOTI, ane € BaxnuMBum hakTopoM MNigTPUMAHHA CTPYKTYpu cnisToBapucTtea. pymiHr
NepeTBOPUBCA B HMX Yy TOHKE MUCTELTBO M Y AESKMX BUAIB 3abnpae WodHs Yimano yacy.
Y nopi Ta iHWKX NeMypIB 3 HVXKHIX ikNiB i pi3uiB yTBOPUMCA crewjianbHi «3y0Hi rpebiHui», ki
BOHM BUKOPUCTOBYIOTb ANSA YULLIEHHSA LLEPCTi.

o Cx0xy couianbHy CTPYKTYpYy 3 TEpMiTaMu MatoTb KOSOHIi CCaBLiB — ronmx 3emMrnekonis,
TXHS1 KOMOHIA CKNagaeTbes 3i CTepunbHUX poboumx 0cobuH 060X cTaTewn, AEKINbKOX camuiB
Ta OAHi€i caMKku, 30aTHMUX 4O BiATBOPEHHS NOTOMCTBA. [0ni 3eMnekonn MeLLKaTb Y CYyXnx
caBaHax i HaniBnyctensix Kenii, Ecionii Ta Comani.

§43. PEMPOAYKTUBHA MOBEAIHKA TBAPUH

lMpuzadaiime, siki TUNW NOBEAIHKM HanexaTtb A0 penpoaykTueHoi. Lo Take cTateBe Ta
HecTaTteBe PO3MHOXEHHA?

Ary moBemiHKY TBAapWH Ha3WBAIOTh NLIIO0HOW? Bu Bike 3HaeTe, IO IJs
TBapWH XapaKTepHi [Ba OCHOBHUX THUMIM PO3MHOYKEHHS: CTATEBE Ta HecTaTeBe.
CraTeBe DPO3MHOKEHHS MOXKE CYIPOBOIKYBaTHCA BUHATKOBOIO Pi3HOMAaHIT-

Maun. 229. lllao6Ha moBemiHKa JKYKiB-cBiT/IaKiB: 1 — caMKa CBiTJIsIKA 3BUYAHOTO;
2 — cBiT/IAKM B Jici (HoBra eKCIIO3UIliA JeMOHCTPYE HANIPAMKHU IIOJBOTY CAMIIiB)
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HicTIO QOpM MOBEAIHKU, CIPAMOBAHOI Ha
HOINYK IIapTHepa, YTBOPeHHS map, yiisHa-
BaHHA NapTHepa, ILII0HI puTtyanm i Biaac-
He clapoByBaHHA. TBapuHU, AKi KUBYTH Y
MIPUPOTHUX PalioOHAX 3 BUPAKEHOI0 3MiHOIO
Ce30HiB POKY, HAIPUKJAL B YKpaiHi, MaioTh
PiUYHMH ITUKJ PO3MHOKEHHS.

IIInto6Ha ToBegiHKA 3a3BUUYail PO3MOUHU-
HAETHCA 3 IIOMIYKY CTATEeBOTO IlIapTHepa.
I1a 1IbOT0 TBAPUHU BUKOPHCTOBYIOTH CHUT-
HaJin pisHOMaHiTHOI mpupomam: XimiuHi,
3BYKOBi, 30poBi. IIln00Hi curHaam KykKis-
CBIiTJIIAAKIB HaJe:KaTh MO0 B30POBUX IEeMOH-
crpamini (mas. 229). Jlitarouwm, camiii BUPOOJAIOTH cmajgaxu cBitaa. CamMiru
pearyioTh Ha CUTHAJIU CaMIlS KOPOTKUM cnajiaxoMm. Camellb BimoBifae Ha CHUT-
HaJ caMKHM, HabGJMKaounuch 10 Hei, i mapa mpoaoB:Kye OOMiHIOBATHCA CUTHA-
JaMu TOTU, TOKM caMellb He IIiJJIiTae i He cIapoBYeThCA i3 caMKOIO.

BunaTkoM € TBapuHU, SAKi BeAyTh CHUAAYUI CIIOCIO KHTTSA, HAIPUKJIIAI
KopaJioBi moJiinm. ¥ HMX PenpoAYKTHBHA IIOBEHiHKA MHOJIATAE Y O1lJIbII-MEHIII
OIHOYACHOMY BUKHUAAHHI cTaTeBuX mpoayKriB (man. 230). Ila curHxpoHizalia
yacTo 3a6e3leuyeTbCsd XiMiYUHUMY CUTHAJIaMU.

CnapoByBaHHIO OiJIBIIIOCTI TBapwH mHepenye eran 3aaullsaHHA. Ile crpuse
Bimbopy HalBiamosigHiIoro maprHepa, KpiM TOro, IMepelrkoiKac MiKBUIOBO-
MYy CXPeITyBaHHIO.

Maan. 230. Po3MHOXXeHHA KOpaJIiB

m 30/IUUSAHHA — OOMiH cHeliaJbHUMH CUTHAJaMH — JeMOHCTPAIliaMM.

SanunAHHA Y TBAPUH MOKe BKJIIOUATH IIiJHOIIEHHA KOPMY, AK Y KPAUOK,
JEeMOHCTPAIiI0 OIlepeHHA, AK y IIaBUua, 3BeJeHHsA CIOPYI, AK B aJbTAaHKOBUX
nraxiB (mas. 231), TOKYBaHHS y IJiyxaps Ta iHie. 3a3Buuaii aKTHBHOIO CTO-
POHOIO IIiJg uUac 3aJUIAHHSA € caMellb, a ITaCHMBHOIO — caMkKa. ToOTo caMiiB
BUOUpaTh caMKu. Ile mos’s3amo 3 TUM, IO caMe HAa CAMKY 3as3BUYAal Jsrae
OCHOBHA TypOOTa IIpo HaIaIKiB.

€ TBapuHU, AKi, 3aJUISIOYNCH JO CAMOK, BUKOHYIOTE «JIIOOOBHI cepeHagm».
OnHi 3 HallKpaIlux «CIiBakiB» — ropbari Kutu. 3aJUISHHA B HUX CYIPOBO-
MKYIOThCS JIOOOBHUMM IiCHAMU, SKi MOXKyTh TpuBatu no0y. ComoBeil Tex
cIiBae Bij 3axXO0Jy COHIA IO CBiTAHKY came JIJs TOro, I[00 3aBOIOBATU «JaMy
CBOT'O CEpIA».

Maan. 231. 1. PuryanbHe TOOYBaHHA y PiYKOBOTO KpAuKa. 2. 3aIUISHHA IaBUYa.
3. IlobymoBa asbTaHKU aJbTAaHKOBUM IITAXOM [Jis IPUBAOJEHHS CAaMKU
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Tema 3. NMOBEIHKA TBAP/H

> 2%

Maan. 232. fdiina Maa. 233. KoposriBcbka Maan. 234. [TopoxxkHA oca
KOJIOPaJICBKOTO JKYKa KoOpa Ha ruismi 3 Imapaji3oBaHUM IIaBYKOM

¥V pisHMX BUAIB TBapWH NLIO0OHI CTOCYHKM HeomgHaKoBi. Ilesdki 3 HUX yTBO-
pIOIOTH IOCTi¥iHi mapu (Ha oAuWH ce30H abo Ha AeKijbka), i obuaBa mapTHepu
0epyThb yuacThb y OOTJIALL 3a IIOTOMCTBOM, AK-OT y BOBKiB. Jlebezi Ta rycu Bubu-
pamoTh cobi mapTHepa 3asBUUAll Ha BCe YKUTTsA. DiJbIIiCTh CHiBOUMX IITaXiB
YTBOPIOIOTH ITapH JIuIlle Ha ce30H. J[pibHi ccaBIli (Hanpukaan, TPU3YHU — MUIII,
MaIo0KM) YacTO He YTBOPIOIOTH mocTiitHmX map. Ilommpena B mpuponi gopma
HIII00HUX CTOCYHKIB: OMUH caMellb 3aIlIifHIOE OijbIlle omHiel caMKM, HAIIPH-
KJIaJ CBIHCBKi KypH.

Y uomy moasrae darbkiBeska moeeminka? Ile moBeminka, moB’A3aHa 3 TYp-
60ToI0 IIpo HamaakiB. PiBeHb 1iei TypOOTH B PisHUX I'PYH TBAPUH 3HAYHO Bif-
pisudeTsca. Halimpocrimuii BapiaHT Takoi mOBeAiHKM MOXKHA CIIOCTEpiraTu B
KOJIOPAAChKOTO KyKa. Bea TypboTa mpo HaIlagKiB MOJATAE Y TOMY, IO caMKa
BigKamae siing Ha MaiiOyTHIO 1Ky (JIMCTOK KapTOILIi) JuuymHKHA (Maja. 232).

Criagmmima OaThbKiBChbKa IIOBeTiHKa B KOPOJIiBChbKOI KoOpu. Camka Oyaye
TrHi3mO 3 JicoBoi mimcTmiaku, 1o rame (Maja. 233). Ilicaa BimkiIamaHHA AEIDH
BOHA IiATPUMY€ TeMIepaTypy B rHismi Bim +26 mo +28 °C, s6imbimyooun abo
3MeHIIyoun Kyny. Tak 3a0e3meuyeThbesa ONTUMAILHUN TeMIIEPaATYPHUN PEerKUM
POSBUTKY S€Ib 3a PAXYHOK THUTTSA POCIAUHHUX PemiToK. CaMKM 3aBiKIN 0XO-
POHAIOTH KJAIKY, CTAlOUM Oy:Ke arpeCUMBHUMM i HamagalouWm Ha BCiX, XTO
HaOJIMKaeTheA OO THisma — Big ApiOHMX TBapuH A0 CJOHIB i mogunu. Heszamos-
o [0 BUJAYILIEHHA JUTUHYAT caMKa 3aJIMINae THismo.

Y mesxux MOOAMHOKUMX OC i OMKis caMKa mepen BiIKJaTaHHAM sS€Ib Oyaye
THi3go, 3amacae 3Ky IJd JUUNHKK. B oc — 1e mapaJjisoBani Komaxu abo IIaBy-
Ku (Maja. 234), v omxia — mexrap i nuiaok. Ilicaa BigkIamamHa f€llb, 3aKPUT-
TS Ta MAaCKyBaHHA THi3ma TypOoTa Ipo HAUIAJAKiB 3aKiHUyETHCA.

¥V 6inbIrocTi mTaxiB, ccaBIIiB i JeAKHX KoMax 6aThbKu (200 OOUH 3 HUX) IIic-
JI HapOIKeHHs HAIMAAKiB OXOPOHAKITH i TOAYIOTH iX. ¥ CCAaBIiB, HAIIPHUKJIAI
KOIIMTHUX, MATH TYypOYEThCA MPO AUTHHYA i IIicJas TOro, AK BOHO IIOUMHAE
CaMOCTifHO JKUBUTHUCH.

bios102i4HUll CTIOBHUYOK: mLII00HA Ta 0aThKiBChKa IMOBEmiHKA.

NMEPEBIPTE 340bYTI 3HAHHA

1. dxuMm TBapwHaM He BJACTHBUII MOINYK HII00HOT0 maptHepa? 2. fIke 3HaueHHS
IJIS TBAPUH MA€ IIPOIleC 3aJMISIHHSA IIif yac nnro6Hol moBeminku? 3. ¥V AKii dopmi
BimOyBamOThCA 3aJUIAHHA V pisHUX BuAiB TBapuu? 4. AKi dopmu mao0HNX BigHOCHH
oyBatoTh y TBapuu? 5. Illo Take 6aTbKiBcbKa moBeminka? HaBeniTh mpukaanu.

[ng oonumauBux i KMimnusux

Kopucryrouncs pisauMu mxepenraMu iHdopwmairii, gocaigites pisHi dopmu 1rr06H01
i 6aTbKiBCHKOI MOBENiHKMU Yy HTaxiB.
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LlikaBo 3Hamu |

o [Ing nigirpiBaHHA seub i NigTPMMaHHA NOCTIMHOI TeMnepaTypyu POCIMHHI PeLUTKN, Lo
THUIOTb, KPIM KOPOMIBCbKOI KOBPKM, BUKOPUCTOBYIOTb CMITTEBI KYpW Ta KPOKOAWIIN.

e Y MOPCbLKMX KOHWKIB i CTpayciB Mpo NOTOMCTBO TypOytoTbCs camu,.

e Camku anbTaHKoBMX NTaxiB BiggaloTb nepesary camuam 3 Binbll CUMETPUYHUMUK Ta
Kpale npuKpalleHUMn anstaHkamu. Ane BigknagatoTb AWUs, a NOTiIM BUCUOXYHOTb iX B
iHLWIKMX THi3Aax, siki caMOCTiiHO ByaytoTh. AnbTaHKM CyrytoTb BUKMOYHO Asi NpyuBabntoBaH-
Hsi CaMOK.

§44. TEPUTOPIAAbHA MOBEAIHKA

lMpuzadaiime, AKX TBApVH HaA3MBaOTb COLLiaNbHUMN.

TepuropiaabHOI0 HAa3UBAIOTh IIOBEAIHKY, AKA IIOB’sI3aHA 3 MOIiJIOM TEPUTO-
pii Ha okpemi mimaHku. BoHM MOXKYyTH OyTH HOCTiiHMMHK ab0 THMYaCOBHMU,
imguBigyanbHUMY a6o TpymoBUMHU (3arajbHa TEepPUTOPis cTama, srpai, cim’i
To1110). PO3Mipu Ta CTPYKTypa MiISHOK MOKYTH CHUJIBHO BifpisHATHCA B PisHUX
BUiB TBapuH.

TepuropianbHa IIOBeJiHKa BKJIIOYAE MAPKYEAHHA, a00 MiveHHA, MeX
JinaHku Ta II oxopowny Bij iHmMuX TBapuH cBoro Buay. IlTaxm mosHauaoTh
CBOIO TEPUTOPiIO IIePEeBaKHO 3BYKOBMMU CUTHAjJaMu — ciriBom. CcaBIli — maxy-
YUMHU Ta BisyaabHUMH MiTKamMu. Ile MOXyTh OyTHM eKCKpeMeHTH, BUTOITAHIi
OiNAHKY, DOAPANNHYN Ha KOPi JepeB TOIo. 34e0iJbIIIoro TpamIsi€ThbCA IOEM]-
HaHHA pisHMX TUIiB MiTok. Hampuikianm, Oypi BeaMmMe[i OOHPHCKYIOTH Cedeio
IepeBa, TPYTbCs 00 HUX, APANAOTh i I'pu3yTh Kopy (Maa. 235), a TaKoxK
poOIATHL 3arINOMHN B 3€MJIi.

MiTKku, SKMMU TBAapWHU IIO3HAUAIOTL MeKi TepuTopii, HecyTh iHpopmaIriio
mpo ii xaszaiHa i JaloTh MOMKJIMBICTE OIIIHUTH IIAHCH Ha IepeMory B KOHMDJIIKTI
3 HEM TBapWHAM, IO HAOJMMKAIOTHBCA OO TepuTopii, Ky Bike saiHsaTo. Tak,
BeIMeIi OIiHIOIOTH PO3MipHu XassiHa TepUTOPii 3a BUCOTOIO MOAPANMH HA KOpi.

Maan. 235. llpukjaagu MapKyBaHHS TepuTopii TBapmHamu: 1 — TepuTopiajbHa MiTKa,
AKY HaHic Ha [OepeBO BeAMinb; 2 — CXOXKHUI MeTOn MapKyBaHHS BUKOPHUCTOBYE
OCHTANBCBLKUI TUTP; 3 — remapAyd MapKyIOTh TEPUTOPilo ceuero; 4 — caMIli KOTAYOTO
JeMypa IJis MapKyBaHHS TepUTOPil ApAmIaoTh MOBEPXHIO JepeBa, IIOMiduamum HOTo
CeKPeToOM MaxXydymx 3aJi03, IPOTOKU AKUX BiKPMUBaIOTHCS HAa Jiamax
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Tema 3. NMOBEIHKA TBAP/H

IIlo Gimpmimit BegMigb, TO BHUINE IIOAPS-
IUHA.

YacTo TepuTOopiaibHa IOBEIiHKA IIPU-
ypoueHa JIHUIINE OO0 Iepiofly PO3SMHOKEHHS.
Hanpuknaazn, y muioOHuit mepiom camiri
0a00K-KpacyHb BUOUPAIOTh OiAAHKM HaJI
crpymkamu. Ili 1ingHKY BOHU ITO3HAYAIOTH
IOAeHHUMH 6araTopasoBUMMU O0JHLOTAMU
Ta eHepriiHo OOOPOHAIOTL BiJ CcaMIIiB-
poouuiB. ¥ III0 30HY caMeIlb 3aIllPOoIIye
CaMKYy 3a JOIIOMOTOIO «TAHI[IO» HaJ IIOBEPX-
Hero Bogu. 1lim yac BigKJIamaHHA S€Ib BiH
OXOPOHSE CAMKY BijJf iHIIIMX CaMILiB. Maan. 236. Camenp KOMIOUKH

Cx0:Xy TOBeIiHKY MOXKHA CIOCTepiraTu TPUTOIKOBOL 3aAMAHIOE CAMKY
B pubOU KOJIOUKU TPUTOJIKOBOI (Man. 236). B THISAO
Y mepion posMHOMKEHHS y caMIlsd 3’ SBJISETHhCSA NMysKe sicKpaBe 3ab0apBJeHHS.
Bin obupae minsaHKy qHA BogoiiMu, Oyaye THi3mO, AysKe arpecuBHO aTaKye caM-
I[iB CBOTO BHUAY, 4 CAMOK 3aMAaHIOE 3a JOIIOMOTOIO «TaHIIO».

Y repuropianbHUX KOHMIIKTAX «BJIACHUK» TIJISHKUW 3aBXKIW Mae€ IlepeBa-
Iy — BiH arpecuBHimmuii i 3a piBHHX yMOB 3a3Buuaii mepemarae. AJjie IpPoOsAB
arpecii B paMKax TepuUTOpiaJIbHOI HOBEIiHKH CTPOTro oOMeskeHuil. Byab-saxiit
TBAPUHI BUTIMHO 3aXUINATH CBOIO JIISHKY, IO MOKJNBOCTI He BIAIOUNCS IO
IBO0OOIO, OCKINIBKY OyAb-IKMHM HAIaMd II0B’SA3aHUM 3 PU3MKOM OTPUMATH IIOpa-
HEeHHsA. ¥ TBapWH € MeXaHi3Mu, I0 MiHiMi3yOTh (QisnuHi BTpaTy B KOH(IIIK-
Tax 3a Me:Ki Tepuropii. CupaB:kHi OMTBU BigOyBaloThCsA 3pigKa, TOMY IO iCHY-
IOTh CIIeIliaJbHiI TaK 3BaHi KOJeKCHU MpaBUJ, IKi BUBHAUAIOTh, XTO BHUIile IIepe-
MOJKIIEM i3 1iei cyTuuKm.

Kouu TBapunu-cycigu sycrpidaioThesa HAa MeKi CBOIX TepuTopiii, BOHU IIOBO-
IATHbCS TaK, Haue0TO B HUX OOPIOTHCS ABa HMparHeHHs — PATYBaTHUCA i Hamazaa-
Tu. Ile MoOXKe IPOABUTUCA AK KOH@AIKMHA noeedinHka, y AKif momitHi ABi
IPOTHUJEKHI TeHAEeHIIil: aTakyBaTH U TiKaTH.

Yacro TpanaseTbca (hopMa MOBEIHKHU, AKY Ile HA3UBAIOTh 3MillleHad AKMUG-
Hicme. Ile moBeiHKa, «HegOpeuHa» AJis moTouHOl cutyanii. Hanpukian, map-
TUH IIil Yac TepUTOpiaJbHOTO0 KOHGIIKTY MOXKe HoYaTH JIOTO BUCKYOyBaTHU
TpaBy Hif HoraMu — HiOM abGCcoJi0THO 0e3rays3ma OisiIbHIiCTL 3a IIUX OOCTaBUH.
3MilleHy aKTUBHICTE MOXKHA CIIOCTepiraTu i B Jrofei. SiTKHYBIINCEH 3 BAKKIM
BUIIPOOYBAHHAM a00 3 HEIIPHUEMHOIO COIIiaJIbHOIO CUTYAaIli€lo, AeAKi JI0aU I0YN-
HaIOTh I'PU3TH HIirTi 400 KiHUMK OJIiBIA, HAKPYUYYBATH Ha IIaJellb IacMO BOJIOC-
cd, ictTu abo MUTH, He BiAUyBalOuM roOJIOLY i cIparu, iHakille Ka)Kydu, BUNHS-
I0Th Aii, AKi He CIiBBiZHOCATHCA 3 PeaJbHOIO CUTYAIIi€I0.

Ha ocHOBIi KoH(MIIKTHOI MOBegiHKM B 0araTboxX BUOIB TBAPUH cHPOPMYBATIUCS
IeMOHCTpAIlil IIOrpo3u, CIPAMOBAHI IIPOTH OCOOMH, SKi BTOPIJIMCA Ha UYKY
Tepuropito (muB. man. 224). Ilorposu HabaraTto egpeKTUBHIIIi, HiK CIIpaB:KHIL
CYTHUYKM, 00 He 3aIOJiI0I0Th IIIKOAU YKOAHiM CTOPOHI KOHDIIKTY.

IlemoHcTpaIii morposu MOMKHA CIIOCTEPiraTu He TiJbKM IIi Yac TepuTopi-
albHUX KOHQPIIKTIB. ¥V HesSKUX BUAIB COIlialbHUX TBAPUH icHYE iepapxis domi-
HYBAHHsA — OpraHisamisa rpynu, 1o sabesmeuye ocoOmMHAM, AKi ZOMiHYIOTH,
IIpaBo IEPIOoCTi mif yac BubGOpy iKi, YKpuTTA a0 mapTHepa OJId PO3SMHOMKEH-
Hs. lepapxii goMiHyBaHHA NiATPUMYIOTHCS 38 PAXYHOK MOT'PO3 i3 GOKY ZOMiHY-
I0OYMX OCOOMH 1 BifAmoBimHO — 3acCHOKifiInBOI MOBENiHKM IIifjIeramx. 3aclIOKiii-
JUBA TMOBEJiHKA ITiJIETJINX CTPUMYE OCOOWMHY, IO AOMiHYy€E, Bifi HemoTpiOHOI
arpecii (man. 237).

-

v
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Maun. 237. Ilpukjaanu 3acIOKiAanBOl moBegiHKY y TBapuH: 1 — mosa
TiATOPAIKYBaHHA Yy BOBKiB; 2 — BBa€MHUI TPYMiHT ¥ MaBIO

IMoxibuy moBegiHKY MOMKHA 3YCTPITH i B CHIIKYBaHHI JIofeli: yemimmka ado
PYKOCTHCKaHHA YacTO BUKOHYIOTh POJIb 3aCIOKIAJINBUX JKECTiB, 1110 3amobira-
I0Th arpecii 3 60Ky THUX 0Ci0, AKUM I[i CUTIHAJIN aJpecoBaHo.

bios102i4YHUlI CI0BHUYOK: MapKyBaHHS, a00 Mi4eHHHA, TePUTOPil, KOHQIIKTHA mOBe-
OiHKa, 3MillleHA AKTHBHICTb.

MNEPEBIPTE 3106YTI 3HAHHA

MapKyBaHHSA BUKODPHUCTOBYIOTH pi3Hi TBapuHU, IOMiuaroum Mexki cBoei TepuTopii?
3. fIlxe sHaueHHA memoHcTpaliii morpos? 4. fIK sacmokiiiimBa moBemiHKa 3amobirae
arpecii?

LlikaBo 3Hamu

e YCTaHOBMEHO, WO B MNiCHi NTaxiB 3a3BM4an NPUCYTHIM BIATIHOK iHAMBIAyanbHOCTI. Lle
[ae 3MOory cycijam YiTKO BU3HAYMTU KOPAOHM CYMiIXKHMX LiNsHOK. Y MiCHI YacTo BOaETbCSA
BUAINNTK cneuianbHy YacTUHY, AKka Hece iHhopMaLiito NPo 3aNHATY TEPUTOPItO.

e Camelb ripyaka, ManeHbKoi pubku, caMku SIKoi BigKnagatoTb iKpy B MaHTINHY NMOPOX-
HWHY ABOCTYIIKOBOrO MOrtocKa xabypHuLi (6e33y6ku), BiaraHsie iHLIMX camuiB Bif Tiei xxabyp-
HWUI, Ky BiH BUGpaB Ans cebe. Y NeBHOMY CEHCI Lie TEX «TepuTopia», ane BoHa He 3anuwa-
€TbCS Ha MiCLi, a NepeMilaeTbCs pasom 3 NOBITbHUM MOSTFOCKOM.

§45. COUIAAbHA NMOBEAIHKA. TUIMKX YIPYMNOBAHb
TBAPUH 3A K. AOPEHLIEM

lMpuzadaiime, AKNX KOMax Ha3NBalOTb CYCNINBHUMM.

Coyiobionozia — HayKOBUM HampAM, AKHUU [I0YaB PO3BUBATHCS B APYTii
mosioBuHI XX cToniTTA. 3aBIaHHAM Iliel HAayKM € BcebiuHe BUBUEHHS 0ioJoriu-
HUX OCHOB COIiaJIbHOI MOBENIHKW Ta €BOJIIOIil CYCHiJIbHUX TPyH TBApWH Bif
HaHMWKYINX QOPM [0 JIIOJUHU.

YuMm Bipi3HAIOTHCA MOOJUHOKI TBAPUHHU Bin comiajdsHuUX? Y TBApUHHOMY
CBiTi icHye Bemue3Ha piBHOMaHITHICTE )OpM coriaabHOTO KUTTSA. OTHUX TBa-
PUH CKJAIHO YSABUTHU 11034 CIIiBTOBAPUCTBOM, iHIIUX — 00’€IHAHWMHU B I'DYIIU.

e IloogmHOKMMU HA3WBAIOTh TBAPUH, y AKUX KOHTAKTH MiK 0COOMHAMU
OiATPUMYIOTBCS 3a3BUYaMl y NLJIIOOHUU Mepiofx, a TaKoK (Y JedKuX BHUIIB) ¥
nepiox Typ6oTu 3a TOTOMCTBOM. [0 MOOAMHOKUX BUAIB HAJIEKNUTh, HATPUKJIA,
303yJa 3Buuatina (mas. 238). Ileit mrax migkaazae cBoi AWIA y THis3ma iHIIIHX
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Tema 3. NMOBEIHKA TBAPUH

Maan. 238. TBapunu, AKi BeIyTh IOOAMHOKUI CIOCiO KUTTA: 1 — 303yJid 3BUUAliHA;
2 — 3aenp cipuii; 3 — JiHMBeIb

nraxiB, ToMy He 0aUUTh CBOIX ITAIIEHAT. 303yJis CTUKAETHCSI 3 OCOOMHAMU
CBOTO BHUIY TiJILKU HifJ Yac IJII00HOTO IIepioxdy.

e ComiaTbHMMHU Ha3WBAIOTh TBAPUH, AKi YTBOPIOIOTH mOCTiiHi rpynu. Corri-
aJBHUMM TBapWHAMU €, HAIIPUKJIAJ, CYCIiJIbHI KomMaxu (TepMiTu, Mypalikw,
neski Bugu 6a:kia Ta oc), 600pu, BOBKH, Aeab(pinu Ta 6araro immux. IToBemin-
Ka TBapWH y I'pPylax I'PYHTYETHCA HA B3AEMO[il ABOX UMHHUKIB:

¢ COIiaJIBHOIO IHCTHMHKTY, IKUH CIIOHYKAaE iX 00’eqHyBATHC 3 POAUYAMU I
OiATPUMYBaATH 3 HUMU IOCTilHI KOHTaKTH;

¢ BHYTPIITHBOBUJOBOI arpecuBHOCTI,
AKa Jae 3MOTY BCTAaHOBUTH M HMiATpUMYyBa-
TU TEBHUY MOPAMOK Yy CIIiBTOBApPUCTBi.

Ski OyBaroTp yrpymoBaHHA TBapuH?
Koupan JlopeHl po3pisHaB aHOHIMHI Ta
0CcOOUCTiCHI yrpymoBaHHS TBapWH.

Bsaemo3B’A3Ku TBapUH B AHOHIMHUX
Y2pynoeéanuax € 6e3agpecHUMU Ta OXHA-
KOBO CIIPAMOBAHUMM HA BCiX IpeICcTaBHU-
KiB cmoinpHOTHM. Takmii Tun yrpymoBaHb
XapaKTepu3yEeThCS BiICYTHICTIO mOCTifiHOI
CTPYKTypU. ¥ HHUX HeMae iepapxii: ami
JimepiB, aHi migmeraux. AHOHIMHI yrpy- Maux. 239. Kocsix craspui 36uscs
TIOBAaHHA YaCTO JEMOHCTPYIOTH AMBOBHIK- B MILTBHY KYJTIO
HY 3Tr'yPTOBaHICTH i HOIIJBHICTE I'PYHOBUX
nifi. 3ragaiiMo pyx KOCAKAa CTaBPHUL, AKUH 30MBA€ThCA B IIiJIbHY KYJIO, 100
3aXUCTUTHUCA BiJ XMKakKiB (akys um geabgpinis) (man. 239). AHOHIMHI yrpymo-
BaHHSA, WIEHHW SKUX He IPOABJSIOTh arpecii 10 HOBUX OCOOMH CBOTO BHUAY, Hic-
Tajiu Ha3BY 8i0kpumux. Jlo HUX HaNEKUTh, HAIPUKJIAL, TaOyH Kupadis, AKi
IPUETHYIOTHCA O I'PYNU POAUUIB, a MOTIM TaK caMoO JIeTKO IIOJIUINAIOTH ii.

Y 3axkpumomy aHOHIMHOMY yrpYyIIOBaHHI HOTO YJeHUW He PO3PiSHAITH OJWH
OJTHOTO «IEPCOHAJBHO», ajie Bipasy BiAUyBaIOTH «UYyKUHILIB». [0 THUIOBUX
3aKPUTUX AaHOHIMHUX YIrpPyHOBaHb HaJIeKaTh KOJIOHII cipux maIrfokiB. ¥ pasi
MOSABM Ha TepUTOPii KOJOHII uy:kaka Bci i1 mopocii wieHW HAKUIAAIOTHCA Ha
HBOT'O i BUTAHAIOTL. CAMHA O3HAKA, 3a AKOIO IAIIOKU BiIpPi3HAIOTH «CBOIX» Bif
«UYIKUX», — IIe cHenudiuHmii 3amax KOJIOHII.

OcobucmicHi yzpyno6aHHa TBAPUH I'PYHTYIOTHCA HA OCOOMCTUX KOHTAKTaX
TBapuH oxHiel 3 ogHoIO (MaJs. 240). ¥ TaKuUX CIiJIbHOTAX MOMKJIWBUIN POIMOTiJ
pouieii. IIpukJIamoM 0coOOUCTICHUX € YIPYMOBaHHA MUIII XaTHBOI, Y AKUX Gop-
MYIOTBCSA BeJUWKi poamHHI rpynu. YjgeHu Iux Ipyn TPUMAKOTHCA i30JH0BAHO
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Maan. 240. Tlpukaan ocobucTicHUX yrpymnoBaub: 1 — cipoi rycku; 2 — BoBKa
3BUYANHOI0; 3 — KOCATKIU

Binm immux. BaTekoM MuIIeHAT € onuH a00 KijlbKa JoMiHAaHTHUX caMmIriB. MoJio-
OUX CaMIIiB i3 4acOM BUTaHAIOTH 3i CIiJIBHOTM, i BOHM IITYKAIOTh iHII MicIis.
Baxka1uBoI0 0COOJIMBICTIO O0COOMCTICHMX YIrpyIoOBaHb € TypOOTa CTAPIINX OCO-
OMH PO IiJdicHiCTh ciTbHOTH i1 6e3meKy ii uwimeniB. Kpim Toro, mjisa HUX xapak-
TepHA HASIBHICTL iepapxii moMiHyBaHHA.

“ lepapxia 0OMIHYBAHHA — 1e cuCTeMa «IiANOPANKYBAHHA — AOMiHYBaH-
HA» B YTPYNOBaHHI COI[iaJJbHUX TBApPUH.

Iepapxisa mominyBaHHSA BUHUKAE TOMi, KOJU UJI€HH OCOOMCTICHOI CIIiJIbHOTHU
B3aEMOJIIOTh MisK C000I0, HYaCTO arpecuBHO, IJA CTBOPEHHS PeHTHUHIOBOI cucC-
TeMH. lepapxid mae 3MOTy YHUKATH IOCTIiMHUX KOH(MIIKTIB B yrpyIoBaHHI.

YiieHH coIiaIbHUX TPYIl 3a3BAYAM KOHKYPYIOTH 3a JOCTYI OO0 OOMEKeHUX
pecypciB, 3a mocTym mo craTeBoro maprHepa. Ila 6oporbba cupusie hopmyBaH-
HIO COIIiaJIbHOTO IMOPSAAKY, KOJU AOoMiHylouiii (Tiii, 1o jgigupye) TBapuHi He
MOTPiOHO TOCTiHiHO IM0-HeGYah OCIIOPIOBATH B Imimjeramx ocobwmH. BomHouac
arpecUBHICTh 34e0iJILIIIOr0 He HPU3BOJUTEL OO0 CIPABXKHIX 0Oiliok, a uacTirmre
IPOABJAECTLCA B AJeMOHCTpPAILil mo3.

ITopagok moMiHyBaHHSA HAYKOBIIi II03HAUAIOTL OYKBAMU I'PEIILKOr0o ajgasbi-
Ty: Big anbdu (o) o omeru (®). Anvpa-ocobuna (dominanm) y conialbHUX
TBApUH 3a3BUYAH € JIijepoM B yrpynoBaHHi. BoHa He y3romKye cBOi mii 3 mis-
MU iHIIUX YjIeHiB yrpynoBaHHs. OcraHHe Miciie B iepapxii mosHavamTh OYK-

BOIO oMera.

Haitnpocrimuit Buj iepapxii — JiHii-

Ha (mais. 241). Bona BuOGymOByeThCS 3a

TaKUM IIPUHITUIIOM: ajibda-TBapuHa J0Mi-

Hy€ HaJ yciMa ujeHaMu YT'DPYIOBaHHS;

Oera-TBapWHA IOMiHye Haja yciMa ujeHa-

MU yIPyIOBaHHS, KPiM ambda-TBapuHHU, i

Tak JaJii — J0 TBaApWHHU, IO ImepedyBae Ha

HaWHMKUYIA cxomuHIi iepapxii. Bunagku

TaKkoro abCOJIOTHOTO AOMIiHYBAaHHS CIIO-

CTepiraroTh, HANPUKJIAK, IPU YTPUMAaHHI

caMIliB pPUOM KOJIIOUKM TPUTOJKOBOI B

0 obmesxkeHomy mpoctopi. Ileit Bug iepapxii

MOK€e 3MiHIOBATHCSA HA ABODPiBHEBY: IOMi-
HaHT — i Bci iHmmi.

B yrpymoBaHHAX MOKYTh AiATH mapa-

JeJbHiI cucTteMu iepapxii — y camiB i B

Maun. 241. Cxema, 1110 iJI0CTpPy€E
JiHifiHy iepapxiio
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Tema 3. NMOBEIHKA TBAP/H

camok. Hampuikian, y TaJoK «BIaJuUi ILII00» 3 aJb(a-caMIleM IIiJIBUIIYE
BJACHUI PaHT CaAMKH.

VYcexnaamenHs cxeMu iepapxii B yrpynoBaHHAX TBapWH MOB’s3ame i 3 posIio-
IijioM poJieii abo mpailli B rpyimi. ¥ pisHEX CUTyallidX Ha IepIINH IJIaH MOMXYThb
BUXOIUTH OCOOMHM, OiabII 3Mi6HI 0 TOro umM TOTO BuUAY AistabHOCTi. Taxi Bim-
HOCHHU HA3UBAIOTh POJb0B0I0 LEPAPXIET).

Tax, B yrpynoBaHHAX 000piB rpymna TBapuH, AKa MeEIIKAae€ B XaTHUHII, IIPHU-
3HAUAE «UYEPTOBUX», AKi HATVIANAIOTH 3a MaJjieyero. BoHW mo uep3i BUKOHYIOTH
POJIL «PATYBAJbHUKIB» , OCKIJIBKY JUTHUHUATA IIle He BMilOTL JoOpe ILIaBaTHu i,
MOKUIAIOUYMN XaTUHKY, MOXKYTh He 3HAaWTH BXiJ M0 Hel, 3afUXHYTHUCSA ¥ BoAi abo
3aruHyTH Ha Oepesi. BoOpwu, 110 mpaIoOTh I03a XATHUHKOI, TAKOXK BUKOHY-
IOTh PisHi QYHKIiI: mocTauaHHsd 1K1 B XaTUHKY, 0XOPOHAa, OYAiBHUIITBO TOIIO.

bionoziyHuii CI0BHUYOK: aHOHIMHI Ta 0COOMCTICHI yrpynmoBaHHs, JOMiHAHT, iepapxia
IOMiHyBaHHS.

MEPEBIPTE 3106YTI 3HAHHSA

1. Axi pucu npuraMaHHI TOOJUHOKWUM TBapu-
mam? 2. fAki pucu mpuTaMaHHi COI[iaJLHUM TBapu-
mam? 3. fIKi TBapuHU YTBOPIOIOTH AHOHIMHI yrpyIo-
BauHHA? 4. 3a AKOI0 O3HAKOIO BUIIJIAIOTH Jifepa B
yrpynoBaHHaAX TBapuH? 5. fIka ocHOBHa (QYHKIid
iepapxii B yrpynoBaHHAX TBapuu?

0620B0pimb y 2pynax

SKi mepeBaru coijiaJbHOI MOBEIIHKU AJIS BUMKI-
BaHHA TBapuH?

g oonumauBux i KMimnusux

SIki mepeBaru mMae MooZWHOKMWH cmocib xutTa?
Sxi mepeBaru Mae comiaJbHUM CIIOCIO KUTTA?

TBOpYe 3aBOAHHSA

1. Posrimaubsre MaaioHOK 242. Ha mnomy 306pa-
JKeHO 3rparo nasiauiB. OmumriTe coniajipHy CTPYKTYpPY Iux TBapuH. 2. Kopucryouncs
pisHuMuU mKepenamu imdopwmarii, migroryiite miHinpoekT Ha Temy «CmimbHOTH
TBapUH».

Maan. 242. 3rpas naBiaHiB

LlikaBo 3Hamu

e KoHpapg JlopeHu, BUCNOBUB LjikaBy AYMKY, LLO came B OCOOMCTICHOMY TuMi ChinbHOT
MOXIMBa CNpaBXHS arpecis, TOMy LLO BOHA I'PYHTYETLCS Ha MOHATTI «agpecHOCTi». TobTo
«3’1COBYBATN CTOCYHKM» MOXYTb TifTbKM OCOBMCTO 3HANOMi YNEHUN COLLiyMY.

¢ YnepLlue iepapxito onncas HopBe3bkuin ydeHun LWinengpynn-E66e B 1924 poui Ha npu-
Knagi nopsgky KntoBaHHSA B Kypen nig vac rogieni. MepLuoto kntoe ixxy anbga-kypka, 6eta-
Kypka — gpyrot i T. 4. lNMopyLueHHa nopsaky KroBaHHS (Hanpuknag, cnpoba KypKyM HUXKYOro
paHry KrnoBaTu 3epHO paHille Big Kypku Ginbll BUCOKOrO paHry) nNpuUnMHATLECA yAapoM y
roniosy abo Tyny®.

e [ieHononibHi cobakn (adpukaHCbKi AWK MCK) XKMBYTb i NONIOKTL 3rpasimu i3 7—15 oco-
OuH. 3rpas cknagaeTbca 3 4OMIHAHTHOI Napu M NOTOMCTBa anbga-camku; yci camui nigko-
ptotoTbCs anbda-camuto, a BCi camkm — anbda-camui. [ig yac BCTaHOBNEHHS iepapxii rieHo-
noAdibHi cobakm He BRALITOBYIOTb arpeCUBHUX NOEAMHKIB, OOMEXYIOTbCA AeMOHCTpauisaMm
no3 nignopsiakyBaHHs abo nigepcTsa; BUHATKOM € PigKICHI CYTUYKU MiX anbda-camMKoto i
HVXKYMMY caMKamu Nig Yac nepiogy po3MHOXKEHHS.
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i

JIOBEJEMO HA MPAKTULY ot

lNpakmuyHa poboma 7

Tema: BUBHAYEHHA ®OPM MNMOBELIHKW (abo TuniB yrpynoBaHb)
TBAPWH (3a BipgeomaTtepianamu 4n onncom)

Mera: HaBunTHCA BU3HAUYATH (hOPMU MOBeAiHKY TBapuH (abo TuOu yrpyuo-
BaHb), aHAJI3YyOUYU BifeomaTrepiaiiu.

Ob6nagHaHHS, MaTepiaiu Ta 00’€KTH IOCIIIKeHH: BimeomaTepianmu 3 gpar-
MeHTAMHU HOBeAiHKM PisHUX (GopM (KilllKa BUIMUIYE IIEPCTh, IITAX TOAYE IITa-
IeHAT TOIT0) abo PidHMX THUIMIB yrpymoBaHb TBapuH (Ipaiif JieBiB, 3rpas BOB-
KiB, TaOyH OJIeHiB TOIIO).

Xid pobomu

1. IlepernsiubTe B3ampPOIIOHOBAaHI BUWTeJeM BimeodparMeHTH UYMW OIIHCH.
BusHauTe BuUau TBapuWH, 300pakeHi B HUX.

2. BusHauTe cIpAMOBAaHICTH ITOBEAiHKOBOTO aKTy KOKHOI TBapunu. [lo sKoi
(opMu mOBeiHKYM BOHM HaJIEKAaTh (IO AKOTO0 TUITY YIPDYIOBaHHA)?

3. 3’sAcyiiTe, AKi 3B’A3KY MiK TBapMHAMU B yIrPYIOBaHHI.

4. BusHauTe, JOCTiIKeHa IMOBeiHKA € BPOIKEHOI0 UM HaOyToIo.

5. VkaxiTp, 110 3abesneuye Taka IOBeAiHKAa TBapuUHi (TBapMHAM B yrpyIIO-
BamHi)?

6. 3po06iTh BUCHOBKY IIPO 3HAYEHHA POITJVISHYTHUX ()OPM HMOBEAiHKH B KUTTL
TBapuH.

§46. KOMYHIKALIIA TBAPUH

lpuzadaiime, siki TBApUHU HanexaTb 4O NoAUHONOAIGHMX MaBn. FAKy noBefiHKy Ha3u-
BalOTb TEPUTOPIanbHOK?

3po3yMiTH MOBY TBapWH JIIOAY MPifAJU CIIOKOHBIKY I IeYOTO B IIbOMY JTOCSH-
riiu. Hanpukiazn, mo6pe HaBUMINCA BUBHAUATHU IOBAAKU TBApWUH, AKUX YTPH-
MyoTh. Tak, rocmomapi cobak MOKYTh BU3HAUM-
T HaMipu cobaxku 3a IMMOJOKeHHAM ii xBocra i
«BUpa3oM» mMopau. Bumkipeni 3you (mas. 243),
3MODPIIEHUH Hic i cnpAMoOBaHi Bliepes Byxa JaiOTh
3pO3yMiTH, IO TBapuWHa HE IIPOCTO IIOTPOIKYE,
ajie I HOCUTH yIIeBHEeHA y BJIACHIM mpaBoOTi.

Jlromu HaBUYMIKNCA BUKOPUCTOBYBATHU «MOBY»
TBapWH 3 MPAKTUYHOIO MeToi0. Hampukiaaz, Koiu
nraxam 3arpoKye HebesIleKa, BOHU BUAAIOTH OCO-
O0MMBi KpUKH — CUTHAJIW TpUBOrW. IHIN mraxwu,
HOUYBIIN TaKWil CUTHAJ, V HaHIIll po3JiTaloThes.
3amnucu TPUBOXKHUX KPUKIB IITaxXxiB Pi3HUX BUIB
BUKOPUCTOBYIOTH JJIs BiIJIAKYBAaHHA iHIIIUX TITa-
xiB Bim cazmiB, moJIiB, JIeTOBUIIN — 3BiAycinb, nme
BOHU MOKYTh HaIIKoauTu. Taki curmaiam miioTh,
ajie He JOBTO, 00 IITaXW JOCUTH IIIBUIKO 3BUKA-
I0Th, IIIO0 3a CUTHAJIOM TPUBOTH HiAKOI O0imm He
TPAILIAETHCA i MOKHA He MMaHiKyBaTHU.

Maan. 243. Bumkipena marma
cobaku (1) Ta meomapna (2)
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Tema 3. NMOBEIHKA TBAPUH

Illo Taxe womynikamis TBapun? Kosu TBapmHa 3IiliCHIOE AKYCH if0, IO
3MiHIOE IIOBEAiHKY iHIIIOI 0COOMHM, MOKHA TOBOPUTHU IIPO Te, IO BimOyJacs
nepenava ingopmarii — komyHikamifa. Byab-aKuil Tun MOBeIiHKOBOIO «BILIN-
BYy» 3 OOKY OfHiel 0cOOMHM, IO COPUUNHAE a00 3TaTHUHA COPUUYNHUTH 3MiHU B
moBeiHIi iHITOI OCOGUHM, — IIe crumy.

Crumysin, Tak caMo AK i KOMYHIKAaIlis, 110 Ha HUX 0a3yeThCA, MOKYTh MATH
pisny mpupozny. Tak, KoMmMyHiKalia MoKIuBa AK nobivHuil npodyxm ocHO-
6HUX popm Acummedianbrocmi (HaIPUKJIAL, 38 XapaKTepoM PyXy TBapMHU B
moenHaHHI 3 i1 3araJbHUM BUTJIAIOM iHIIIa TBapuHA MOJKe oTpuMaTu iHdopma-
I[if0 IIPO 3J0POB’sA IILOTO IIPEACTaBHMKA TBAPUHHOIO CBiTY i1 BimmoBimHo Oymy-
BaTU CBOIO IIOBEIiHKY).

Ilepenaua indopmarii TakoK MOXKJIUBA 3@ 00NMOMO2010 cneyu@ivHux cuc-
mem 36’a3ky. TaknX OCHOBHUX CHUCTEM y TBApUH (AK i B JI0gWHM) € I’ ATH: 3ip,
CJIyX, HIOX, JOTHK i cMak. CUrHAIM TBApUH 3a3BMUYAll CIPSIMOBaHI HA BCi II’ATH
oprasiB uyTTsa. HaliuacTinie TBaApuUHU CIiJIKYIOTHCA OJHA 3 OJHOIO 34 JOIIOMO-
rol0 3BYKiB: TraBKOTYy, BepecKy abo cmiBy. Hasith pmbu, ski, 3maBanocs 0,
abcourroTHO «0Oe3cyioBecHi», He BUHATOK. [lysKe GaraTa 3ByKOBa KOMYHiKallis
BOJIHUX CCaBIIiB — Aeab(piHiB. BoHM He TiJIBKM KJAIlalOTh i CBUCTATH, a TAKOMX
OOMIHIOIOTBCS YIBTPA3BYKOBUMHU CUTHAJIAMU, AKUX MU HE YYEMO.

36YK06i cuzHaau OCOOJIWBO BaKJIMBI Ha Jajekux Biacramax. Immi Bugm
CUTHAJIB 3a3BUYali BUKOPUCTOBYIOTH IIiJl yac 6e3mocepeHbOTr0 KOHTaKTy. Yac-
TO Ba'KJIUBY POJIb y CIIIKYBaHHI BigirparoTs mosum I pyxu Tijla — 30poéi cuz-
Haauw. YTBOPIOIOYU ITapy, KOHTAKTYIOUM B yIPYIOBaHHSX, TBAPUHU BUKOPUC-
TOBYIOTH XapaKTePHi AJa KOKHOTO BUAY «PUTYaJn», HAIPUKJIAJ IILJII00HI TaH-
mi. 3a JOIOMOT0I0 TaKMX PYXiB TBApMHU IIOBiAOMJISIOTEH IIPO TOI UM TOM CBiil
HaMmip. ¥ 6GaraTbox BHUIIaJKaX PyXu ab0 MIO3U JOMOBHIOIOTHCS 3BYKOBUMU
CUTHAJIAMH.

Bumkipena mamia (quB. mana. 243), 3nubieHa IepcTh, BUIIYINEHI masypi B
0araThb0X BHIIB XMJKHX CCABIIiB — Ile curHaju arpecii. Yacro TBapuuu, 100
HaJIAKATH BOpora, Hi0M «pO3AyBalOThCA», HAMAraloThCs 3aBaTUCA OiJIBIITNMU,
Hi’k BoHU €. Tak, coBa ByxaTa XxapaKTepHUM YHMHOM PO3KPUBAE KpuUJa i 3MU-
Kae ix Hajg rosoBoio. KoOpa mepes HamaaoM pPO3ayBa€ TaK 3BAaHUM KAaITIOIOH
(mag. 244).

IamiuM BasKIMBUM ejleMeHTOM KOMYHiKallii TBapuH € XimiuHi cuzHaau. 3a
IXHBOIO JOIIOMOIOIO 6araTo CCaBI[iB MO3HAUYAIOTH MeKi cBoel TepuTopii. Mu Bake
3raJyBajiu Mpo Iie, KOJIM BUBUYAJHN TEPUTOPiaJbHYy HOBeAiHKY TBapuH. Cobaku,

M -
= T G —

Maun. 244. TBapunu, 106 HaJIsIKaTA BOPOra, YacTo 30i/JbIIYIOTh BJIACHI o6pucu:
1 — mrameHs coBM ByxXaTol; 2 — ingifickKa KoOpa
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HaIPUKJIaL, BUKOPUCTOBYIOTh KPAILIi CeUi: CBOI0 MiTKY BOHU 3aJIMIIAIOTh 31e-
OiJIBIIIOrO TaM, e BXKe «BimsHaumiamcs» iHIII MeIIKaHIi TOro camMoro ABOPY.
3Haouu 1e, cobaka yBasKHO OOHIOXYE 3eMJII0, KYIIi, cTOBOypu Aepes, IIOO
OisHaTHCA, XTO MOoOYyBaB TYT 3a MOro BifCYyTHOCTI.

Yu crmagaa «vosa Teapua»? Habip moBigomieHb, AKHMH OOMiHIOETBHCS
OiNMBITiCTh TBAPUH, 3a3BUYAN JOCUTh oOMesKenuii. Haltuacriiiie 1ie 3acTepeskeH-
HA a00 KOMaHAU: «yBara», «00epexXHO», «PATYyHcA», «3adbupaiica rerb», «igu-
HO CIOAU», «JIETIMO pPa3oM», «ITiMAHKY 3aWHATO» Ta iHIIe.

Opmui curHaJIM JaloTh 3MOTY OaTbKaM i AUTHMHUATAM YIIidHABATH OOUH OJHO-
ro; iHIIi — BmidHaBaTW poaudYa; Ie iHIIM IMOBiAOMJIAIOTH MPO HEIIPUA3HL Ta
arpecuBHicTh a00, HaBIaKMU, IPO MUPOJIOOHUN HacTpiii. € curHaam, IMo CIOBi-
IIal0Th PO HaMip rpaTuca abo 3aJUISATHCSH.

IIix uac pereabHOr0o AOCIiAKEeHHSI KOMYHiKaIlil eAKUX BUIIB TBapuH 0YJIO
BCTaHOBJICHO, III0 BOHN BUKOPHCTOBYIOTH JOCUTHL CKJIAAHI HA0OPU IIOBiJOMJIEHD.
Tax, TOpiBHAHO HeJAaBHO BUEHi 3’scyBaJil, III0 B «MOBi» cXimHoa@puUKaHCBKUX
BEePBETOK (KapJIMKOBUX B3€JE€HUX MAaBI) €
Habip 3BYKiB, AKi mO3HAYaIOTH NesdKi KOH-
KPeTHi peui: «Jjeomapm», «3Mif», «XUKUH
OTax», «IaBiaH», «JIOAWHA 3 PYIIHUIIEIO»,
«JaoauHa 6e3 PyHIHUILi» . TBAPUHU KOPUCTY-
IOThCA Pi3HMMU CHUTHAJaMHU 3aJIeKHO Bif
TOTO, TIPO AKY 3arposy MoIepemxanTb. € B
HUX 1 coemiaapHM#I curHaa «gomi». Horo
3anucaJii Ha IUIIBKY, 1 KOJIM Ilei 3amuc yBi-
MKHYJH B XOPOIIYy IIOTOAY, MABIU KUHYJIU-
csA XOBATUCA XTO KYIH.

OmpuyM 3 HAWBUIATHININX OOCATHEHb Y
BUBUYEHHI KOMYHIiKaIlil y TBapuH € BiAKpUT-
TS CHUMBOJIIYHOI «MOBHY TAHIIIB» MeIOHOCHOI
omsxonm, ake spiticauau Kapa dou ®Ppimr Ta
oro mociaimoBHuKu. Kosm O10Kxo0sa 3HAXO-
INTh HOBe [I)Kepejio KOopMy, BOHA 30upae
HeKTap, o0JiTae Kinbka pasiB me wMicre i
IIOBEPTAETHCA Y CBiHl BYJIUK.

Bmxxona Bimmae mpuHeceHUII HeEKTap
O KOJIaM-IIPUNMAJILHUISAM, a caMa BUKOHYE
Ha CTiIPHUKAX XapaKTepHi pyxwu, AKi HaszBa-
U «BepOyBaJbHUU TaHEIb», 00 BOHU CIIO-
HYKaAOTh 1HIINX OKiJ [0 MmOoIIykKiB IxKi.
SKmIo xopMm 3HaWIEeHO Ha BiAcTaHi He maui
Hixk 100 M Bix BysamKa, TO OOK0Jia HMIBUIKO
mpobirae HaBKOJIO AKOiCh KOMipKHM CTiIbLHU-
Ka, a IIOTiM IIOBepPTAaEThCA W POOUTH TaKe
caMe KOJIO B 3BOPOTHOMY HampsaMmky. Ilepe-
Oiraroum MmO BYJUKY Bifg OoZHMX OmKia 10
iHIIUX, BOHA MHOBTOPIOE IIi PYyXU IIPOTATOM
IeKinmbKoX cexkyHA. Takuii TaHelb Has3MUBa-
IOTb KOJLOBUM.

Konu mxxepeso iki posTalioBame Ha Bif-
crani momax 100 M Bixm Byaumka, OmKoIa

Maan. 245. 1. Bunamounii TaHelb

omxonu. 2. Cxema opieHTyBaHHA .

COHIISA poOUTH IIiBKOJIO, IIOTIiM ITpo0irae mo mpAMii
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Tema 3. NMOBEIHKA TBAP/H

JiHii, BuIAOYN UyepeBIeM 3 OOKY B OiK, a
Iaji poOUTh Apyre miBKOJO Yy 3BOPOTHOMY
Hanpamky (mana. 245, 1). IIpu npomy Bifg-
CTaHb 3aKOJOBAaHO y BUIJISAAI TPUBAJIOCTI
IPAMOro HmpoOiry B TaHIli, IKUI CYIPOBO-
IKYEThCA MEBHUM A3UKYaHHAM. Hamps-
MOK IIOJILOTY II[OAO0 COHIIsA, 3a K. doH Ppi-
meM, IMOBiJOMJISIETHCA 3a AOIIOMOTOIO KyTa
MixK JiHi€er0 mpsaAMOTro mpodiry Ta HamIpPAM-
KOM cuau TsKiHHS (Mana. 245, 2).

Hoci TpumBarOTh HAYKOBiI auckycii 3
NUTaHHA, AK caMe O KoJa mepenae iHdop-
martito mig wac raxipo. [Ilo Bamausimie:
BJIACHEe TaHeIlb, 3amaxX HeKTapy, B3BYK, Maun. 246. ExcnepumenT
AKUN CcynpoBoIKye TaHenb? Hanmpuriniri 3 bpaxoaoio-poGoTom
XX cToiTTs JIOAUHI BAAJIOCA 3a HOIIOMOT0I0 OMKo0u-podoTa (Mas. 246) «1moro-
BOPUTU» 3 OMKOJIaMU i CIPAMYBATH iX 0 TOMiBHUIIb.

31e0ibIIIOr0 «MOBa TBApMH» BKJIIOYAE TiMIBKH HAOIp CTaHZAPTHUX CHUTHA-
aiB. PosmosicTu mpo Te, mo 0yJio BUOpa Ha IIOJIOBaHHI abo me Kpallle rogyBa-
THUCS 3aBTPA, TBAPUHU HE MOKYTh, X0Ua Ile MOXKJIMBICTh mepemaBaTu HeoOMe-
JKeHe pisHomaHiTTa iH(poOpMallii mpo choromeHHs, MuHyJe i MaiOyTHe. Tomy
BUCJIiB «MOBa TBapWH» 3a3BUYall BJKMBAIOTH y JIaIKaX.

Yu 3maTHI TBAPUHMT 3aCBOITH JIIOACHKY MOBY? JII0aM HaMaramThCA 3PO3yMi-
TH MOBY TBapumH. AJile UM MOKYTb TBAPDUHU PO3YMIiTH JIIOAWHY i IIIO caMe BOHU
posyMmitors? Ha 1me sammraHHA 6araTo XTO 3 HAC MOXKe BiAIIOBiCTH IMO3UTUBHO,
aJie BiITIOBiAb BHAYHOIO MipOI0 3aJI€KUTH BiJl TOr0, IpPO AKY TBAPUHY HAETHCA.
Hatiuacrime wmaroTr Ha yBasi cobak, KiIlloK, mamyr, MaBIl, iHKO-
Jau — nenbginis.

Bimomo, 1m0 mesaxi mraxm: manyru, KaHapKW, KPYKH — MOMKYTbH iMiTyBaTu
MOBY JIIOINHI, BUBUUTU KijJbKa CJiB i IOBTOPIOBATH iX, JOpeUHO uHu Hi. OgHUM
3 HaWKpamux OalakyHiB € adpuKaHChKHUII cipumii mamyra »kako. Bim moixe
3amaM’siTaTH i BUMOBJISITH TIOHAJ COTHIO CJIiB i @pas. [asa podymMiHHA, HACKLIE-
KM ITaXU-iMiTaTOp! CBiJOMO BUKOPUCTOBYIOTH MOBY JIOAWUHU, OYJIU ITPOBEIEHI
IOCJioy 3 mamyroio sKaxko Ha im’a Ajekc (mai. 247).

Ha mouarxy AJieKc BUBUMB KijJbKa JEeCATKIB CJIiB, IO ITO3HAYAIOTH HE Tillb-
KU1 Ha3BU IIPeIMETiB, a i AesdKi 3arajbHi IIOHATTS — «KOJip», «(opma», «0OmgHA-
KoBUii» Toimo. Bim samam’araB HasBu moHan 30 mpeaMeTiB, IPUYOMY Mir
3a3HAYaTH IXHiN KOJIp i Marepiai, 3 AKO-
ro BoHM Oynm 3pobiseHi. loro oxapasy
HaBUMJIN i JEeKiIbKoX (pas sl 3BepPHEH-
Hs Io ekcrepumenTaropa («f xouy ...» Ta
immmi).

Busasunocs, 1m0 Ajexc He IpocTo Ha3HU-
Ba€ IIpeIMeTH, He MeXaHiuHO IIOBTOPIOE
BUBYEHi cJjioBa i (hpasm, a & posymie, 110
ropopuThk. Konum iioMy HOKasyBaJii Iapy
HOBUX IMpeaMeTiB, Ha3BU AKUX BiH He
3HaB, BiH Maii)ke 0€3IIOMUJIKOBO BKa3yBas,
YuM IIi IpeAMeTH CXOXKi (HampukJjaz, 3a
dopmoI0), a UMM BigpisHAOTHCS (HaAIpU-

KJaj, 3a KOMBOPOM). SIKINO TpeAMeTH  Maz. 247. Haxo (adprKaHCHKHiL
Oyau abCOJIIOTHO OJHAKOBi, TO Ha 3amu- cipuit mamyra) Asexc
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TaHHA « UM BiJIpisHAeThCA?» mamyra Bija-
noBizaB: «Hiumm».

Konum Ausekca HaBumim Ha3B mudp,
BUSIBUJIOCA, IO BiH MO’Ke BKasyBaTU YUC-
JIO TIPpeAMEeTiB y HeBeJUuKii (go m’saTu mpej-
MeTiB) I'pyIi, HaBiTh AKINO BiH 0auwmB ixX
yIepiie.

TpuBanuit yac podbuIMCA CIPOOM HABUM-
TH JIIOACHKOI MOBU JIIOJUHOIOLIOHIIX MaBII.
Are pocunimHMKM BiTKHYyJIHCS 3 HEIIOHO-
JIAaHHOIO ITPOOJEeMOI0 — TOJOCOBUM amapar
IUX MaBI He IIPUCTOCOBAHUI [0 JIIOACHKOL
MoBHu. ¥ gapyriii mosoBuHiI XX CTOJITTA
BUE€Hi JOCUTL OPUTiHAJILHO PO3B’A3aJIHU ITIO
npo0JjieMy, MOYaBIIM BYUTH MAaBII MOBU
TJIYXOHIMHUX — MOBH JKECTiB.

Ilepiroro i HaibGiIBII BiZOMOIO MABIIOIO, AKY HABUMJIN <«JIOJACBKOI» MOBU
JKecTiB, Oysa mumnanse Yoio (maja. 248). Koau amepukanchbKki Bueni Anan i
Bearpuc T'apamepu mouasu 3 Heo saiMartucda, i 6ysao 10 micamis. ¥V Bimi
YOTHUPHOX POKiB BoHa 3HaJsia B:ke moHan 130 ciiB. YoIllo BUKOPHCTOBYBaJa
«CJIOBa» He TiJIbKM [IJIs IMO3HAUYeHHs IIpeaMeTiB i miii, ki BimOyBaroThcsa Ha ii
ouax, aje U IJIs PO3IOBiAi IIPo BJAacCHi croragu i YMKU.

Byau i immni maBmu, SAKi «PO3MOBJIANM» He ripime 3a YoImo. 3aiac CJiB y
HuUX OyB pisHUii, aje ueMIioHOM € camMKa ropuaum KoKo — BOHa BMBUMJIA
400 caiB-:kectiB. XapaKTepHUM IJsA BCiX MaBHO OyJO Te, IO TiJILKKU-HO BOHU
sacBoioBasu 10—15 3uakKiB, To ogpasy mounHaau ix KoMOiHmyBaTu — OyoyBaTHu 3
HUX pPeUeHHdA. 3BUUANHO, Iie OyJii 30BCiM mpocTi JaHIoKKY 3 2—4 ciaiB: «[lait
nutuly, «Bigkpuii — KJaou — cojiogkuii» (gicratu GPYKTHU 3 XOJOAUJIBHUKA)
abo «Byap jmacka — Yoimo — GPYKT — coyioakuii». IHoai omme cJ0BO IIOBTOPIO-
BaJiocA KismbKka pasiB («Tpikci — JockoraTu — YoOIIIO — IIBUAIIE — IIIBUAIIE» ).

Ha xanab, yci mi gocaifxeHHsA cBifU4aTh BUHATKOBO IIPO IMOTEHIIINHI MOMKJIN-
BOCTi TBapWH y 3aCBOEHHI MOBH JIOAMHU i Mal:Ke He HAlOTh iHdopmarlii mpo
KOMYHIKaIlilo TBApUH y IPUPOJHUX yMOBaX.

Maun. 248. Tlepiia TBapuHa, siKa
movaJjia «pPO3MOBJISITH» 3 JIIOJAUHOIO
MOBOIO JKeCTiB, — IIUMIIaH3€e ¥ OIII0

bionozivyHuii C/IOBHUYOK: KOMYHIKAI[iA TBAPUH, CTUMY.JI.

Mepesipme 3006ymi 3HAHHSA

1. IlTo Take KomyHiKaIia mixk TBapuHamu? ¥ AKux popmax Boua moxkausa? 2. Ilo
Take ctumyJi? SIKa #oro poJsib y KomyHikamii misk TBapumamu oxmoro Buny? 3. IIpo 1o
cBimuaTh «TaHIi» OMKiN? 4. Un MOKYTH TBAPUHU PO3yMiTu MOBY Jiogunu? ki mocri-
IoKeHHs1 OyJin IpOBeleHi, 106 e 3’scyBaru?

0620B0pimb y 2pynax

Kopucryrouncs BiacHuM AOCBizoM Ta iHpopMmallieio, ogep:KaHOi0 3 PiSHUX AXKepel,
OOMiIiThCS MPUKJIAZaMU Pi3HUX BHUIiB KOMYHIiKaIii TBapuH.

TBopuYe 3aBOAHHSA

Kopucryrouncs pisuumu mxepenamu indgopwmariii, migroryiite MiHinmpoeKkT Ha Temy
«SIK cminKyIoTHCA TBAPDUHUY.

Likaso 3Hamu

o BinbwicTb curHanis ogHakoBi y BCix 0COO6UH ogHoro Buay. BoHun GinbLi-MeHLW NOCTinHI
3a chopmoto i 3po3ymini «cniBpo3moBHUKaM» 6e3 nigroToBku. 3HaHHSA GaraTbox curHanis
TBapWHW OTPUMYIOTb Y cnagok. LLo6 3’scyBaTu, siki curHany TBapuHa BUBYAE Bif OTOYYHOUMX,
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Tema 3. NMOBEIHKA TBAP/H

a sKi CTaHOBNSATb YaCTUHY 1T cnagkoBoro 6araxy, BAKOPUCTOBYHOTb METOL, BUXOBYBaHHSA TBa-
PWH B i30nAUii Big, iHLIMX TBApWH.

e Y pi3HMX pac MegoHOCHOT B4KONKM «MepTBa 30Ha», NPUIIT 3 K0T Y BYJIVK CYNPOBOOXKY-
€TbCHA BMHSTKOBO KPYrOoBMM TaHLIEM, po3TalloBaHa B Koni giameTtpom Big 20 o 170 m. Kpim
TOro, y 64Kin 3 pisHMX MiCLLeBOCTEN HEOQHAKOBMWIA BUNSOYMIA TaHelb. Tak, OOWH i TON camuin
€NeMeHT LibOro TaHLo, KU No3Havae BigCTaHb A0 i, NpubnnsHo 75 M y HiMeLbKoi 6ayxo-
nwn, B iTaniicbkoi — 6nunabko 25 M i nuwe 5 My 6mkonu 3 €runTy.

¢ LllnmnaHse YoLlo BMPOLLYyBanu B yMOBaX, CXOXUX Ha YMOBU, Y SIKUX BUXOBYIOTb AiTen
noanHn. MapaHepy nig Yac cninkyBaHHA 3 YOO HaMmaranucs BUKOPUCTOBYBATU NINLLIE MOBY
XecTiB, Wob cTBOpUTH HanbinbLL KOMGOPTHI YMOBU 451 BUBYEHHSA MOBU. Yepes Kinbka pokiB
eKCnepuMeEHTY BYEHI MOMITMN, WO YOLLO BMBYana HOBI XXeCTU He TifbKuM nig Yyac cnewianiso-
BaHOrO HaBYaHHSA, a i cnocTepiraryn 3a nogbMu. binbLue Toro, BOHM 3BepHyNu yBary Ha Te,
LLIO HeramHa BMHaropoa nepeLuKkom;Kae HaB4aHHIo i BigBonikae wumnanae. o6 xecT BBa-
)KaBCs 3aCBOEHUM, YOLLO Mana BMKOPUCTATK MOro CaMOCTINHO JOPEYHUM YNHOM NPOTAroMm
14 nocnigoBHuMx gHiB. Konu B Yoo Hapogunocs AuTUH4Ya, TO BOHO NMovano BYNTUCS XKECTIB,
crnocTepiratoyn He 3a NAabMK, a 3a iHWMMY MaBnamu, nNpy Lbomy Youlo gonomarana nomy
npaBuUITbHO NOKa3yBaTW PyKamm >XeCTU-CUMBOSN.

§47. BUKOPUCTAHHSI TBAPUHAMM 3HAPSAAD MPALII
EAEMEHTAPHA PO3YMOBA AIAAbHICTb

lMpuzadatime, o Take XOMiHr. LLlo Take Hay4viHHA? Lo Take BpogxeHa Ta HabyTa noee-
niHka? Lo take 6e3ymoBHMIA pedonekc? LLlo Take AisnbHICTL 3a AONOMOro 3Hapsab?

Bu B:ke 3HaeTe, 1110 TOBeAiHKA TBAPUH MAa€ ABi B3a€MOIIOB’ A3aHi CKJIAI0BI —
BpoIsKeHy i HaOyTy. BpoaskeHa HoBeAiHKA IepemacThCA YV CIAJOK HaIagKaM
Big 6aThKiB i mepeBaskae y TBapWH IPOCTimIoi opramisarmii, Takmux AK KUIITKO-
BOIIOPOXKHUHHI, KijnbuacTi uepBum Ta iHHIi. o Takol HOBeJiHKMW HaJIEKUTh
3axXMCcHA peaKIlid rigpu, KoJuu ii Tijo pisko CKOpoOUyeThes i Aieio moapasHuKa.

ITig yac icTopuuHOrO PO3BUTKY (€BOJIIOIII) pasoM 3 YCKJIATHEHHAM OyIOBU
Ta IPOIECiB KUTTEMIAJIBHOCTI TBAPUH HAOyTa IOBEIiHKA MOUYMHAE BigirpaBaTu
memaji OinbINy POJIb Y MIPHUCTOCYBAHHI 0 3MIiHHHMX YMOB HABKOJIUIITHBOTO
cepemoBUINA.

ITosiBa i POBBUTOK HEPBOBOI CUCTEMHU Y BCiX 0e3 BUHATKY TBAPUH JAJIU MOMK-
JIUBICTH YPi3HOMAHITHIOBATH IOBEAIHKOBiI aKTH 3a JOIIOMOTOI0 HAay4YiHHSA, TOO-
TO 3MiHIOBATU MOBEAIHKY BHACJIiZOK IIONepeaHboro mocBiny. Tak, y 4JIeHUCTO-
HOTMX HEPBOBA CHUCTeMa I OPTaHU UYTTA HAA3BUYAWHO YCKJAMHWJINCA ITOPiB-
HSAHO 3 iHIMUMU 0e3xXpebeTHUMM TBapUHAMU y 3B A3KY 3 BUCOKOIO 3MaTHICTIO
IPUCTOCOBYBATHCA OO0 HAWPIBHOMAHITHIIIIMX YMOB iCHYBaAHHSA: OO KUTTA Y
BOZi, T'PYyHTi, Ha 3eMJi ¥ y moBiTpi. ¥ HUX BigMiueHO HaBiTH HOBENIHKY,
MOB’s3aHy 3 BUKOPWCTAHHAM 3Hapsanb. Hampukianm, kpabd jaibia (man. 249)
3aXUIMAETHCA BiJl BOpora 3a IOIIOMOT0I0 OTPYHHUX aKTUHIN, AKMX Xalae KJeII-
HAMY i TpUMae IPAMO nepe] coboro.

Camku ocu amo(dism, AKa TpalaseThCs IO BCili YKpaiwi, puioTh Hipku,
OPUHOCATH Y HUX Mapaji3oBaHUX I'yCeHUIIb, V AKi BigKaagaoTh Aina. Ha mpo-
My TypOOTa IIpO IIOTOMCTBO 3aKiHUYETBHCs, i HipKa 3aKpuBaeThcdA. JleaKi 3 oc
IOJATKOBO TPaAMOYIOTh 3eMJII0 3aTHUCHYTHM Vy IIeJielld HeBeJUKUM KaMiHuu-
KOM, AKHNI BUKOPHUCTOBYIOTh SIK MOJIOTOK (Maj. 250).

Mypammku-sgucropisu mig yac OyZiBHUIITBA THi3[ i3 JUCTKIB BUKOPUCTOBY-
IOTh CBOI JMUMHKHU AK TKalbKi woBHuMKU (Maja. 251). JIMUMHKKM BUPOOIAIOTH
MaBYTUHHA, AKUM 3IINBAIOTh Kpal JUCTKiB.

IToBenmiuky, moB’si3aHy 3 BUKOPMCTAHHAM 3HapAb, BiAMiueHo i y mTaxis.
Tax, rajamarocbKuii AATJIOBUII B’IOPOK MOXKe AicTaBaTyM KoOMax 3i INMiIMH y
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Maan. 249. Kpab n1i6ia 3 akTuHigsMU Mauan. 250. Putoua oca amodisa
Y KJEITHAX 3 KaMiHUYMKOM

KOpi JgepeBa 3a JOIOMOTIOIO IIHNIIA, AKMUHM BiH TpuMmae y a3b00i. CTepB’ATHUK
po30mBae TOBCTY IIKapaJIyIly sSiIlld cTpayca Kaminmem (maj. 252).

Y moBemiHIli TBapuH, AKi BUKOPUCTOBYIOTL 3HAPALLSA, YACTO IIPOSABIISIETHCA
TaK 3BaHA e/lleMeHmapHa po3ymoéa dianvricms. BoHa BinpisHAeThCA Bim Ha-
YU4iHHS THM, IO TBapWHA, 3iTKHYBIIINCH i3 HOBOIO JJid cebe CUTYyaIli€lo, 3a3BU-
yail 3 nepuoi cupobu Gyaye IpaBUJIbLHY MOJENb IIOBEIIHKY.

g BUBUEHHSA eJleMeHTapHOI PO3YMOBOI AisIIBHOCTI BUEHI TPOBOJAATH Pi3HO-
MaHIiTHiI eKCIIEPUMEHTH B IIITYYHUX yMoBax. HaiibGijsbIioro mommupeHHs HaOyB
IocJinx i3 mupmoro. BeTaHOBIIOETHCA BEJIMKA HEIIPO30pa IMINPMa 3 BEPTUKAJb-
HOIO II[iJINHOIO IocepeanHi. 3 ogHOTr0 OOKY IIIMPMU MHOMIIIA€ETHCS TBAapWHA, 3
OPYroro — ABi OAHAKOBi rOAiBHUIII, OOHA 3 AKUX MICTHUTh KOPM, a IPYTra IIOPOXK-
Ha. TBapuHa Mae JOCTyH A0 KOPMY uUepes HIIMHY ¥ 3’imae #oro mpoTArom
IeKiTbKOX cekyHA. Bimpasy micasa 1boro oOMABi romiBHHUIII IOUYMHAIOTH pyXa-
Tucd B pisHi 6oku. [llupuna miisuaM fae 3Mory 6a4uTy IOYATKOBUI HAIIPAMOK
pyXy romiBHuIb. TBapuHa MPaBUJIbHO PO3B’SI3ye€ 3aBHAHHS TOMi, KOJHU IIepe-
CYBa€THCA CJIIIOM 33 HEBUAMMUM Ueped MIUPMY KOPMOM i YeKae Ha HOoTro MOABY
O0ina xparo mumpmu (Man. 253). Ileil ekcrmepuMeHT Ha€e MOMKJIWBICTH POOUTH

Maan. 251. 1. CraryBauHsa IIIMaTOYKiB JIMCTKIB mig yac OymiBHMIITBA THisga
MypamgKaMmu-jaucropizamu. 2. Mypaika-iIncTopis BUKOPUCTOBYE JINUUHKY, AKa
BUPOOJIAE HABYTUHHS, IJIsI 3IINBAHHSA JIUCTKIB
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Tema 3. NMOBEIHKA TBAPUH

Maun. 252. TloBeginka nraxis, MOB’A3aHA 3 BUKOPUCTAHHAM 3HAPAIb:
1 — rajamarocbKuil JATIOBUI B’IOPOK JicTae KoMaxy 3i IIiINH y KOpi gepesa
3a OMOMOTOI0 MAJUYKM; 2 — CTePB’ATHUK PO30MBaE TOBCTY IIKapaJyIly AHIS cTpayca
KaMiHIleM

BHCHOBOK IIPO Te€, UM MOYKYTh TBapPUHU
OyayBaTU CBOIO MAaMOYTHIO IIOBEIiHKY,
TPOTHO3YIOUYW 30BHIIITHI SABUIIA.

TBapuum pisHUX TPyI MTO-PidHOMY
3JaTHi 10 po3B’sA3aHHA NONiOHUX 3aBIAaHb.
Hampuxaan, pubu mauBIM AK 3a ITOBHOIO
TONiBHUIEI0, TaK i 3a MOPOKHBOIO. ¥
yepemnax i AMIiPOK KiJIbKiCTh MPaBUIBHUX
pimreHs OyJa 3HAUHO BUIIOIO, HijK HeIpa-
BuabHUX. I'oyou, AK i pubu, BUSBUIUCS
HECIIPOMOXKXHHMU PO3B’A3yBaTu MOLiOHi
3aBIaHHs, a OCb Kypu INOBOAATHCS Haba-
raTo posyMHile Bif rosy6iB, aje mOCTy-
maTheA dAmripkam i uepemaxam. Cepen Maa. 253. OocaimxKeHHs
JOCTiPKeHnX ccaBIliB Haliripiie mposBu- €JeMEHTapHOI PO3YMOBOI AifIBHOCTI
Jau cebe KpoJuii (mpubIM3HO Ha piBHI roqy- TBAPMHA 8 BUKODUCTAHHAM «LOCIIAY

. . . 13 IMITPMOIO »
0iB). 3HauHO 6iyNbII 3MI0HUMU BUABUJIUCS
mypu, cobaxu, Jucuili it BoBKu. [[o peui, »KoJeH BOBK Hi pasdy He HOMUJIUBCS
y BUOOpi HATIPAMKY PyXy TOAiBHUII 3 ixKelo.

Komaxu mig uac ekcIieprMMeHTiB TaKOXK PO3B’A3yBaJIH OysKe CKJIANHI 3aBaaH-
Hs, BUABJSIIOUN eJIEMEHTApPHY PO3YMOBY HisnbHicTh (Mas. 254). Tak, memoHOC-
Ha 0[:KoJia MOJKe BiIpiSHMTH IIpegMeTH Ha KapTHUHI, AKY IOMIIAIOTH ITif
TOIiBHUIIO, 32 03HAKOI0 PO3Mipy, AKIIO B Aocaizax 3MiHIoBaTU hopmMu ¢diryp.
Hanpurkmaazn, 6m:xona cizarume Ha Halimeniny (irypy, HesaJeskHO Bij Toro,
TPUKYTHA BOHA, KPyrja abo KBaJgpaTHa. BiibIille Toro, 6/:x0Ja po3pisHsae Kap-
TUHKHY 3a TAKUMU CKJIAJHUMU KPUTEPiAMU, AK JBOKOJHOPOBicTh abo MapHicThb
posTanryBaHHA Qiryp.

DyHKIIT KOHKPETHOTO MOBEAiHKOBOTO aKTy MOKe 3MiHIOBATHCH y IIPOIleci
eBOJIIOIil BuAy. ¥ IIBOMY MOXKHA MOEePEeKOHATHCSA, BHUBYAIOUM PUTYyaJi3alliio
IIOBeIiHKU.

Pumyanizayis (Bix aat. pumyaniz — o6pAxOBUIL) NOBEOIHKU — MOCTYIO-
Ba 3MiHa OesIKMX 11l BUIIB (arpecis, 3MineHa MoBegiHKa TOIO) Ha IIPO-
B CTEPEOTHMIHHMX [EeMOHCTpPAaIlliii, #AKi BHUKOHYIOTh CHUTHAJBbHY
dbyHkiro.
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Maun. 254. 1. Ilpucrpiit s npecupyBaHHA OIKiJ — CTOJMK 3 IBOMA T'OAiBHUISIMMU.

2. Basxona micrae cupon 3 rogiBauiri. 3. CoocrepeskeHHsa 3a 6K0aIaMU IO0TPEeOYIOTh

yBaru i BeJHWKOI 30cepem:keHocTi. ITporsarom qHSA MOBUHHI 3MiHIOBATH OJHE OJHOTO
OpUHANMHI TBO€E NOCTiTHUKIB

IMpurknagn puTyanizoBaHol JeMOHCTpallii MoKHa 6aUHTH B PUTYAJL 3aJIU-
ImAHHA Oaratrbox BUIiB mnTaxiB. IloBeminka, AKa KoJHChL MaJja 30BCIiM iHITY
dbyuKIifo (HaOpukKJajg, KUBJIeHHSA abo «IpuUenypioOBaHHs»), udepe3 0ararto
TIOKOJIiHBb 3MiHMJIACSA I IMepeTBOpPMJIACA Ha
IeMOHCTpaIlilo 3aJunAaHHA. Tak, UHIeH-
HA I3b000M IIip’st camIiiB 6araThboxX BUIIB
Ka4yoK MEepPeTBOPUJIOCA Ha PUTYAJbHY Iif0
mig vac sajaunAaHHa (Majs. 255). Boma
cIpsAMOBaHa Ha Te, 100 IIPOAEMOHCTPYBa-
TV HalisgcKpasimri mip’iHu.

OT:xe, Ha piBeHb CKJAJHOCTI IIOBEmiH-
KM BILIMBAIOTH OCOOJIMBOCTI HE TiJIbKHU
OymoBM HEPBOBOI CHCTEeMM, a U CIOCOOy

Mauaxn. 255. PuryanbHe YNIeHHA KUTTA. Y TBapuH, AKi BeAyTh aKTHUBHUN

mip’s y caMis KaposiHCBKOI KaYKM  ¢roci6 sKUTTH, IMOBEAiHKOBI aKTU CKJIAJ-

Himmi. ¥ JeAKUX cOIiaJbHUX KOoMaX (IK-0T
MeJOoHOCHA OI:K0Jia) 3MaTHICTH OO HAYUiHHSA, M0 IiAKPIIIIOETHCI KOPMOM,
mepebyBae Ha TAKOMY caMOMY PiBHi, K i B cobaxu.

bios102iYHUlI C/IOBHUYOK: ejleMeHTapHa PO3yMOBa TiAJbHICTh, PUTyaJi3alia ImoBe-
TiHKH.

MEPEBIPTE 3106YTI 3HAHHA

1. HaBenitTs nmpukJanu Bpoa:xkeHol moBeninku. 2. HaBeqiTh npuKjIagu BUKOPUCTAH-
HS TBapuHaMM 3HapAnb mpaii. 3. Illo Take ejieMeHTapHa PO3yMoBa OidAabHicThb? 3a
JIOIIOMOT'0I0 AKMX JOCIiAiB ii BUBUAIOTH?

Likaso 3Hamu

Y gesiknx BuAiB napasMTUYHUX NIIOCKUX YepBiB 3 knacy CMCyHM BigMideHO nogdin Ha Kac-
TV Ha CTagii NMMYMHOK (SK Yy Mypallok abo TepMmiTiB). Y nepLioMy NPOMiKHOMY XassiiHi —
MOSIOCKY — YaCcTMHa JIMYMHOK CTae «congaramm», 3HELLKOMKYE HYXKMX NUYNHOK i OXOPOHSAE
iHLLIY Y4aCTMHY CBOIX JIMYMHOK, 4At04N IM MOXITMBICTb HOPMaribHO PO3BMBATUCS.
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Tema 4.

OPTAHISMW
TA CEPEAOBHULLA
ICHYBAHHSY

® SIKi € OCHOBHI NPUCTOCYBAHHS TBAPWH AO BMAMBY PIi3HUX YNHHUKIB?
® SlK AKOAMHQA BNAMBAE HA TBOPUHHUIA CBIT?

® SIKi € HaNPSIMY OXOPOHU TBAPUHHOTO CBITY?

§48. NOHATTA MPO MOMYAALIIO, EKOCUCTEMY
TA YMHHUKU CEPEAOBMILA

lpuaadaiime, y SKMX OCHOBHUX CEpPeoBULLAX MELLKATb TBAPUHN. SKUX TBAPWH Ha3u-
BalOTb XONOAHOKPOBHMMMU, @ SIKUX — TENNOKPOBHUMN? FAKi € hopMn B3aEMOZIN TBAPUH MixX
co0boto Ta 3 iHWKMMK opraHiamamn? FAki € rpyny YMHHKKIB cepeaoBULLA iICHYBaHHS?

Ilonynamia Ta ekocucrema. Bu Bike 3HaeTe, 1110 OyAbL-AKKUHA opraHiaMm HaJe-
KUTHh A0 IIeBHOTO BHUAY. ¥ CBOIO Uepry, OyIb-AKWil BUJ CKJATAE€ThCSI 3
Oy JIAIii.

CyKkynmHicTh 0COOMH OTHOTO BHMAY, IKA TPMBAJWI 4ac MeEIIKA€ MEeBHOIO
MipoI0 BiOKpeMJIeHO Big iHIIMX MONIOHMX yrpynmoBaHb, Ma€ Ha3BY
nonynsyis.

IcuyBanua Bupy y dopmi wnmomyssitii
HacaMIilepel IIOB’si3aHe 3 HepiBHOMipHicTIO
PO3mOIiNy COPUATIUBUX YMOB IO TePUTOPii,
AKY 3aiimae Buj. Hampuxian, 6iJka 3BuUaii-
Ha (i e HasMBAIOTh BUBIPKOIO 3BUYAMHOIO)
moImupeHa 1o Beiit €Bpori, ajie MeIrkae Jiniie
B JicoBMX 1 JricomapkoBMX YIrpYIOBaHHAX,
PO3IileHNX POCIMHHUMH YIPYIOBAHHAMU
imux TuniB (TyyEUMU a0o CTEIOBUMHU), pid-
KaMu, TipcbKuMH xpedramum ToIimo. Tomy
KOJKHUI 3 JIiciB uu mapKiB Mae oguy abo Kijib-
Ka momyJasarniin O0inkum (man. 256). Orke, 110
pisHOMAHITHIIII yMOBM iCHYBaHHSA Ha TEPUTO-
pii, AKy saiimae BHUJ, TO OLIBIIOIO Oyae KiJb-
KicTb mOmyJIAIliii, 3 AKUX BiH CKJIATa€ThCs.

Tepuropito a6o mpocTip, y aAKoMy

SKWBe BUJ, HA3UBAIOTH WOTO APEdsiom. Maax. 256. Binka sBudaiina
B MiCbKOMY IIapKy
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Maun. 257. Exocucrema Jicy. 3a60annsa: ONMUIIITh 3a3HaUYEHi Ha cxeMi oprauismu,
BKAa3aBIlIN XapaKTep iIXHbOTO KUBJICHHS

Bararo BuziB oprauismis — TBapuH, pocauH, rpubdis, 6axTepiii — YTBOPIOIOTH
Ha NeBHiN TepuTopii 6araToBUIOBI Yy2pYynoeanns.

m HaBepfiTb npuknagun yrpynoBaHb POCIIMH | TBAPWH, XapakTEePHUX
3aBpaHHA [NS TaKMX MicLeicHyBaHb, K nic, nyka, 60noTo, cTen TOLLO.

OpraHisMu B yrpymoOBaHHSX TiCHO B3a€MOiIOTh MijK CO00I0 Ta 3 HEKUBOIO
mpupoznon. Bouu 6epYTb 3 HABKOJMUIIHLOI'O CEPeIOBUINA IEBHI PEUOBUHU
(Kuceub, BYI‘.HeI-CI/ICJII/II/I ras, BOAY, 13Ky), IOTPiOHI AJA 3a0e3meueHHsI HOPMAaJb-
HOI JKUTTEMiAIBHOCT, Ta BUMIJIAIOTL TYAU IPOAYKTHU BJIACHOTO OOMiHY peuo-
BUH (HeIllepeTpaBJeHi PeINTKH iKi, OPOAYKTH BUAIJIEHHS TOIO). ¥YHACIiZOK
Takoi B3aeMo[ii opramiamiB Misk co6Go0 Ta i3 YMHHUKAMU HEKWBOI MIPUPOAU
dbopmytoTbea ekocucmemu (Mmaa. 257).

EKocucmemd — cyKymHiCTh B3a€MONIOB’A3aHUX NONIYJAIili OpPraHi3Mis,
SAIKi B3a€MOJiIOTh MisK cO00I0 Ta 3 YMOBAMM CepPeIOBHUINA iCHYBaHHA.
CyKynHicTh yCiX eKocucTeM HAIIOI ILIAHeTH Ma€ HasBy biocdepa.
Bzaemo3B’a3Ku opraHisMiB Ta IXHiX yrpynmoBaHb Misk c000I0 # ymMOBa-
MU icHyBaHHS BMBYa€ HaykKa eKO0J02ifl.
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Tema 4. OPTAHISMW TA CEPEOOBULLA ICHYBAHHA

Exomoriuni unanuxu. KoxeH opramism — pocamHa, rpub abo TBapuHa —
MEINIKAaE y IeBHOMY CEePEOBMIII.

w CyKymHiCTh YMOB, y IKMX MENIKAIOTh OPraHi3MM PisHUX BUIIB i 3 AKHU-
MM BOHHM 0e3IocepeqHbO B3a€EMOIIIOTh, HA3WBAIOTH CepPedoBUL4EM
iCHYBAHHS.

Ha mamrifi miraHeTi € 4oTUpPU OCHOBHMX cepeloBUINa iCHyBaHHs: BOJHE,
T'PYHT, Ha3eMHO-IIOBiTPSAHE Ta OpPradisaMu JKMBUX iCTOT.

w Yci KOMIIOHEHTH CepeIOBHINA iCHYBaHHSA, AKi BININBAIOTh Ha OPraHi3-
MM Ta IXHi yrpynmoBaHHS, HA3MBAIOTh €K0JI02IYHUMU YUHHUKAMU.

3aJIeKHO Bil IPUPOAU U 0COOJMBOCTEI Hii €KOJIOTiUHI YMHHUKY HOIiIAI0TH
Ha YMHHUKHK HEXKMBOI Ta JKUBOI IIPUPOIH, a TAKOMK Ti, IO ITOB’sI3aHi 3 JIIOAM-
HoIO Ta ii miaapHicTIO.

JunHuKu Hexueoi npupodu, abo abiomuuni, — Iie TeMIepaTypa, BOJO-
ricTh, OCBIiTJIEHiCTBb, TIa30BUM CKJIAL MOBIiTPA, COJNLOBUII CKJAA BOIM TOIIO.
JuHHuKku %u6oi npupodu, abo 6iomuuni, — 1e pisHi GopmMu B3laeMoniii MiK
oco0MHaAMM” SK OSHOTO BUAY, TaK i pisHUX BumiB (npuzadaiime, iKi Bu 3HAETe
dopmu Blaemoniil Mixk ocobmHaAMU PisHUX BUAIB). AHMPONOZeHHi YUHHUKU —
e pisui ¢opMu rocrmogapchbKoi OisiABLHOCTI JIOAWHN Ta IXHI Hacaigxwu, 1Mo 3Mi-
HIOIOTH CTaH cepedOoBUINA iCHYBAaHHA Pi3HUX BUAIB :KUBUX iCTOT i caMoi JIOmU-
HU 30KpeMa.

Teapunu, AK I iHIII opraHiaMu, 3MYIIeHi peryJoBaTH BJAacHi IIpoliecu
SKUTTEIIAIBHOCTL BiTIOBiMHO A0 3MiH iHTeHCHBHOCTI Ail PisHMX €KOJOTiuHMX
ynHHUKIB. IIprcrocyBaHHA 10O YyMOB cepefOBUINA iCHYBaHHA MAaIOTh HA3BY
agamnTaiii. BoHu maioTh 3MOTYy OpraHismMaM Kpallle BU)KHBATH B IEBHUX YMO-
Bax, IPHUCTOCYBATUCA O iXHiX 3MiH i 3a6e3meyyBaTy PO3MHOMKEHHS TA ITOIIIM-
perHa Buny. IlpuxkigamaMu amamTalliii TBapuMH A0 HEBHOTO CepPemOBHUINA iCHY-
BaHHA € o0TiuHa (hopma Tisa pub i nTaxiB, 3axucHe 3a0apBJIEHHA OKYHs, IIOIe-
pemKyBasibHe 3a0apBJIeHHSA JKYKa COHEUKa, IIONepeIKyBajlbHA MOBETiHKA
KoOpu Ta iH.

Kosxuuit Bug opraHismMiB MosKe MeIIKATH JIMIIE TaM, e OJd HBOT'O € HeoO-
xigHi ymoBu icHyBaHHs. CaMe 40 HUX BiH HPUCTOCOBYETHCA IIPOTATOM ycCiel
cBoei ictropii. Tak, 6inuil BegMigh IOIMMPEHUI JuIlle B APKTUIli, IIIHTBiHU —
mepeBasKHO B AHTApPKTHUIlL Ta IPUIETINX A0 Hel TePUTOPisiX, KauKoA3bo0 — B
Ascrpauii Ta Tacmanii Toio. Jluire oKpeMi BUAu TBapuH PO3CEIUINCST MaiiKe
MOBCIOAHO (TIAITIOK cipuii, MUIla XaTHA).

e HaiipisHomaniTHiie 3a cBoiMH yMOBaMI — Ha3eMHO-IIOBIiTpsAHE cepeo-
Buie. IIpoBigHa poJsb cepel €KOJIOTIiUHMX UMHHUKIB HEKMUBOI IPHUPOAU TYT
HaJIeKUTh OCBiTJIEHOCTi, TeMIIepaTypi, BOJOTOCTi, ra30BOMY CKJIaay aTMochepu
TOIIIO.

3a BiZHOIIIEHHAM OO0 C6im/a TBAPWH MOYKHA IIONIJIHUTH HA aKTUBHUX YHOUIL
(HiuHi MeTenIMKu, Tapraiu, COBU, I’KaKM, Ka)KaHMW) Ta aKTUBHUX yIEeHb (IeHHi
MeTeJUKMN, MyXH1, COKOJIONOMi0Hi, IacTiBKM, KOOUTHI Ta immri) (maim. 258).

3IaTHICTh TBAPUH pearyBaTH Ha 3MiHM TPUBAJIOCTI CBiTJIOBOTO Iepiony mobu
Ia€e MOMKJIMBICTDH 3a3aJjieTigb MPHUCTOCOBYBATHCH IO CE30HHUX 3MiH Y IPUPOIi.
Hanpuknazn, spocTaHHS TPUBAJOCTi CBITJIOBOrO MHA HABECHI CTUMYJIIOE y TBa-
pHUH IIpoIlecu PO3MHOMKEHHS: CTBOPEHHS IIap, BJIAIITYBaHHS T'Hi3m, BioKIamam-
HA senp To1mno. HaTtoMicTh CKOPOUEHHSA CBIiTJIOBOTO AHSA CIIOHYKA€E€ TBAPUH T'OTY-
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Maan. 258. «[lenHi» TBapuHu: 1 — NIeHHUN MeTeJVK MHOJiKceHa; 2 — JlacTiBKa
cinmbebKa; 3 — KO3yJisd

BaTHCA OO0 3MMHU: POOMTH 3amacu iKi (aK-or OinKwu), 3mificHIOBaTH Aajeki
mirparrii (;1acTiBKu, coJIOB’I Ta iH.), TOTYyBaTUCA OO CILISYKKU a00 3MMOBOTO CHY
(6ypi BemMmeni, OOPCYKHM) TOIIIO.

l* ,I Peakmnii oprani3amMip Ha TPHUBAJICTh CBITJIOBOrO mepiomy A00M MAIOTh
Ha3By (homonepioousm.

BaknuBy poJsib y "KUTTI TBapuH Bifirpae memnepamypa HaBKOJIUIIHLOT'O
cepemoBuUIlla. XOJIOAHOKPOBHI TBapmHu (0e3xpeberHi, amdibii, pernTmiii) 3a
HUBBKUX ab0 HAATO BUCOKMX TEMIIEpATyp BIIAJAIOTh y CTAH 3allilleHiHHA.
TenmoKpoBHI TBAapWHU (OITAaxM i ccaBIli) MarOTh MOCKOHAJI MeXaHi3MU Temyiope-
IyJsAIlii, a TaKOXK BUCOKUI piBeHb OOMiHY PeUOBUH, 3aBAAKHN YOMY B IXHBOMY
opraHiami yTBOpioeThCAa 6GaraTo Teisia. BOHM IIPHCTOCOBAHI AK I0 KUTTA Y
CIEeKOTHUX TPOIiKaxX, TaK i 0 MEIIIKaHHSA B eKocUCcTeMaX APKTUKY Ta AHTAPK-
TUKHU. AJle MEIIKaHHSA B YMOBaX HECHIPUATJINBUX TEeMIIEpATyp HoTpebye 3Ha-
YHUX BUTPAT €Heprii.

TBapuH, AKi MOKYTh iCHyBaTH B yMOBax MOHMKEHUX TeMIepaTyp, Ha3uBa-
I0Tb X0s000a100HuUMu (TIiHTBiHM, Ginuit Beamins) (Man. 259. A). ¥V mux mobpe
PO3BUHEHMI BOJIOCAHUY UM Tip’AHUN MOKPUB, MiAIKIPHUN KUPOBUI IIPOIIIa-
pok. Bunu, njia icHyBaHHA SKUX IMOTPiOHI migBuUINleHi TeMIlepaTypu, HaaeKaTh
I0 menJoabHux (MagpernopoBi Kopaau, aHTUJIONN, 6ereMOTH, MMAIyTd TOIIO)
(man. 259. B). BaraTo BuaiB TBapuH 3JaTHiI iCHyBaTH B YMOBAaX HePiOAMYHUX
3MiH TeMIiepaTyp. BoHU HaJjeXaThb 00 xos00ocmiilkux (BOBKH, JUCHUIL, OiIKH,
cipa BopoHa, roayou Torro) (man. 259. B). Inasa HMX xapaKTepHa ImepiogmyHa
3MiHa BOJIOCAHOTO abo IIip’AHOrO IOKPUBY 3aJIe’KHO Big mopu POKRy (mepen
3UMOIO ITPOIIIAPOK MYXY CTA€ T'yCTillIMM, HAaBECHI — HaBIIaKM).

IIle oxmH Ba)KJIMBUNA €KOJIOTIYHUU YMHHUK — 60si02a. Cepejl TBapuH BUIi-
JISTIOTh BOJIOTOJIIO0OHI, IOCYXOCTi#iKi Ta cyxonamo0Hi Bumau. o 60.,10201100HUX
HaJIe)KaTh Ti BUAUM TBapUH, AKi MOKYTL iCHYBATH JIHIIIe B YMOBAX IIiBUIIEHOI
BoJIOTOCTi (MOKpWUILi, MOIT0OBi uepB’AKM, amdi6ii). I1i TBapuHU He BUTPUMYIOTH
HaBiTh HETPUBAJIUX IIOCYIIJINBUX IIE€PiOAiB, OCKIJIbKY He 3JaTHI yTpUMyBaTH y
CBOEMY TiJii BojioTy ab0 iXHe PO3MHOKEHHS TOB’s3aHe 3 BOJAHUM CepelIoBU-
meMm.

ITocyxonto0Hi TBADUHU MOXKYTH YTPUMYBATU BOJOTY y cBoeMy Tini. Hanpu-
KJIaJl, KYTUKyJa KOMaX, AKi MEmIKAITh Yy MYyCTeJAX UM HNOCYILIMBUX CTEax
(mycTenbHa capaHa, JKYK cKapabeli CBAIEHHUN, JKYKU-YOPHOTIJIKH TOIIO0), Ma€e
mobpe PO3BUHEHWHI B30BHIIIHi#I IIap, YTBOPEHHUII KUPOMOLiOHOI0 PEUYOBHHOIO.
BaraTo Takux BHUAiB aKTHUBHI BHOYi, KOJHU MOBIiTPA OiJIBLII BOJIOTE i IIPOXOJIOM-
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Tema 4. OPTAHISMW TA CEPEOOBULLA ICHYBAHHA

Maan. 259. XomononwobHi (A), TemnosniobHi (B), xonoxocriiiki (B) Bugu.
3a60anna: Ha3BiTh MUX TBAPWH, HABEAiTh BJIACHI IPUKJIAIUN

He. Beauki TBapuHU (aHTHUJIONU, CJIOHHM) AOJAIOTHL 3HAYHI BifcTaHi B MOIITyKax
Ioxepern Boxu. Ilocyxocmiilki TBapUHM 3JaTHI IepeXMBATU IIeBHI IIOCYHIIINBi
nepiogu, HAOPUKJIAL V CTaHI 3allimeHiHHA.

e Y BOTHOMY cepeIoBHIIi TPOBiHA POJIb HAJEKUTH TEMIIEPaTypi, OCBiTIIE-
HOCTi, TMCKY, Ta30BOMY CKJIaJly ¥ COJIOHOCTi BOonu, peabedy aHa Tormro. Komau-
BaHHA TeMIIepaTypH y BOJi 3HAYHO MEHIIi, Ha BiaMiHy Bim moBiTpsa. Oceim.ie-
Hicmb BOLOMM IIIBUAKO 3MEHIIIYETHCA 31 301abITeHHAM ranouuu. ['nboxoBoHL
TBapMHU HAaBiTH i3 700pe po3BMHEHMMHU OpraHaMu 30py (TOJIOBOHOTI MOJIOCKHU,
pubu, KuTomoAiOHi) OauaTh JuIlle Ha He3HauHil Bimcrami. [asa cminKyBaHHS,
opieHTAaIlii B mMpocTOpi, MOIMYyKY iKi BOHM BUKOPUCTOBYIOTH 3BYKOBi, CBiT/IOBi
Ta iHIIi crmocobu mepegadi Ta COpUNHATTA iHdopmaillii. 3oKkpeMa 3BYKOBi XBHUJIi
MIBUJKO MOIIUPIOIOTHCA Y BOJHOMY CEPEIOBUIIII.

BogoiiMu pisHumX THUIIIB BifpisHAOTBCA 3a cobo8um ckaadom sodu. Tomy
OIHi BUIM 3[ATHIi icCHyBaTHu JIMIlle y IPiCHUX BomoiiMax (Kapach, KOpPOI, IIyKa),
iHmmi — jgwuine B coioHUX (arkynu, kutn). llikaBum BugoMm € padyok apremis. Bin
3TaTHUI MeIIKaTu AK y OPicHUX BogoiiMax, TaK i B COJIOHUX, 3 BUCOKUM yMic-
TOM COJIEeH.

e ITlopiBHAHO 3 HaA3eMHO-IOBITPAHWM I'PYHT — CTaliJbHIiIIE cepemoBUIIE
icuyBanHa. TyT 3HAYHO MeHIi KOJMBAHHA NOOOBUX i CE30HHUX TEeMIEDPATYDP.
BoJsoricTs I'pyHTY 3aBMKAM BUINa 3a BOJOTICTH HOBITPS, TOMY OpraHisMam y
I'PYHTi JieTiie IepeHOCUTH mnepiogu mocyxu. IIpoTe OCKiibKM KHCEHb HAIXO-
OUTH Y I'PYHT IEepeBasKHO 3 aTMOC(epHOro moBiTpsa, To 3 MIMOMHOIO HOro BMicT
BHIKYETHCA. BifilIOBiAHO TBAPMHM IPUCTOCOBYIOTHCA IO JKUTTA B TAKUX YMO-
Bax. Hecraui KucHIio, Bosioru ab0o, HaBIaKu, IIePE3BOJIOKEHHSA TBAPUHU 3aTHI
YVHUKATHU 3a JOIIOMOIrOI0 BePTUKAJIbHUX IIepeMillleHb (JoIoBi uepB’ AKM, KJIIIIi,
KOMaxmu TOIIIO0).

bios102iYHUll CNOBHUYOK: TONmMyJAIisf, apeaJj, €KOCHCTeMa, eKOJOTiYHi YMHHHMKH,
¢doTomepiogusm.
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MEPEBIPTE 340bYTI 3HAHHA

1. ITo mocaimxye exosoria? 2. o rake monyaamia? 3. Illo Take cepemoBuille icHy-
BaHHA opraHismiB? fIKi ocHOBHIi cepemoBuIla icHyBaHHsA omanyBajau TBapuHu? 4. ki
Bu 3HaeTe ekosoriuni unaauKu? 5. [llo Taxke doromepioguam? Ky poJib BiH Bifgirpae B
KuTTi TBapuH? 6. fAKi YMHHUKYN HEeKMBOI IPUPOAU BiAirparoTh HPOBIAHY POJIb Y BOI-
HOMY cepezmoBuilli? fIK TBapMHU IPUCTOCOBYIOTHCSA M0 IXHBOI Aii?

0620B0pimb y 2pynax

Hasenits mpukIaay IpucTOoCyBaHHSA TBAPUH M0 il PiBHMX €KOJOTiYHMX YMHHUKIB,
BUKOPUCTABIIIN BJIACHUU JOCBi.

Jng oonumnausBux i KMimnusux

1. Big yoro s3ajie;KuUTh CTYIiHb BimoKpemJieHocTi momyaanii? 2. PemTuiii xpariie
OPUCTOCOBAHI 0 MEITKAHHA B IIOCYIIJINBUX YMOBaX, Hi’K TENJOKPOBHI ccaBii. 1K me
TOB’sI3aHO 3 HEOOXiHiCTI0O BUTpaYaTH BOJIOTY [AJisl 3HUKEHHS TEMIIEpATypPU BJIACHOTO
Tina?

TBopuYe 3aBOAHHSA

BubepiTh oiuH 3 HaHOOIMMPEHIINIMX BUAIB TBApMH BaIlloi MicieBOCTi Ta Ha3BiTH
pUCHU HOr0 MPUCTOCOBAHOCTI IO CepeloBUINA iCHYBaHHSI.

§49. AAHUIOTU )XUBAEHHSA | MOTOKU EHEPTIi
B EKOCUCTEMAX. B3AEMO3B’S13KU PI3HUX KOMIMOHEHTIB
EKOCUCTEMU

Mpuzadaiime, WO Take NMaHLUOMM XMBMNEHHS. AKa porb Yy HUX HaNeXuTb 3eMeHUM poc-
nnHam? Aki opraHiaMmn Hanexatb 40 aBToTpodiB i reTepoTpodiB? Ak opraHiaMmu Hanexartb
Jo canpotpodis?

3B’A3KM Mixk opra"ismavMu B exocucremax. KOMIIOHEHTH €KOCUCTEM
B3aEeMOIIOB’ A3aHi MiXK co6010 pisHuMu tTunamu 3B’a3KiB. lle Hacammepen xap-
4086i, 60 mpogiuni, 36’a3kxu. OnHi BUAM TBAapUH MOJIOIOTH HA 3K00myY, iHmmi —
CIIOKHMBAIOTH POCIAMHMI UM PEIITKU OPraHismis Toimo. 3aBAAKK TaKUM TPoQiu-
HUM 3B’sa3KaM (QopMyoThCca aanyrozu xHueénennsa (Man. 260). Koxxen Bup
OpraHisMiB y cKJIa[i JIaHIIOTA KUBJIEHHA CTAHOBUTH MOTO OKPEMY JIAaHKY, abo
mpo@iiHuil piéeHb.

Maun. 260. Jlanmor xkuBaeHHAa: 1 — pocauna; 2 — ¢iTrodar; 3 — xXmKaK;
4 — canporpod. 3a60anHa: Ha3BiTHL IIUX TBAPUH; HaBeIiTh BJIACHI MPUKJIAIU
JIAHITIOTiB JKUBJICHHS
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Tema 4. OPTAHISMW TA CEPEOOBULLA ICHYBAHHA

Tenno

Tenno A
Tenno
~90% ~90% . ~90 %
~10 % ~10 % ~10 %

Maan. 261. TIoTik eHeprii B JIaHI[I031 KUBJIEHHSI. 3A60AHHA: PO3TIAHLTE
CXeMy i cxapaxkTepusyiTe MOTOKU €Heprii B 3aIIpOIIOHOBAHOMY
JIAHITIO31 KUBJIEHHS

IlpurapmatiTe, ocHOBa KOYKHOTO JIAHITIOTA JKUBJIEHHA — Ile II€PEBa’KHO aBTO-
TpodHi opranismu, HacamIepes 3ejeHi pocauru. Boru — npodyyenmu, ocKinb-
KW CTBOPIOIOTH OPTaHiUHi PEYOBMHU 3 HEOPTAHIUHUX.

Pocnaunoigni, BceigHi, TBapMHU-caIpoTpodhu Ta XUKi TBAaPpUHU € CIOYKUBA-
YaM¥ T'OTOBUX OPTaHIiYHMX PedyoBUH, a00 KOHCYMeHmamu.

OpraHizmu, AKi PO3KJIAAAIOTh PEIITKU iHIIUX OPraHisMiB M0 HEOPraHIYHUX
CIIOJIYK, 3aBepIIYIOTH JAHIIOT KUBJIEHHA. X HasuBaioTh pedyyenmamu.

Y nanmiosi KUBJeHHA OpPraHiuHi pevyoBMHH Ta eHeprisg mepesaioThesa Bin
HUKUOTro TpodiuHoro piBua mo Burioro. Ilig yac mepexony 3 HUIKUOTO Tpodiu-
HOro piBHA Ha Bumuii Maixe 90 % emeprii TBapMHM BUKOPUCTOBYIOTH IJISA
3abesIeveHHA HAJEKHOro (PDYHKIIIOHYBaHHS BJIACHOrO OopraHismy (BoHa 3ie-
0iJIBIIIOrO PO3CiIOETHCA ¥ BUTJIALL TeILIa), a 3anacaoTb mpubdausuo 10 % (mas.
261). Taxka cama 3aKOHOMIiPHICTH CTOCYEThCA i IMepeadi JaHIIOTaMU JKUBJICH-
Hs cnokuTol Mmacu 3i. ToMy KiJIbKiCTh MOMKJIMBUX JIAHOK JIAHITIOTA JKUBJIEHHS
oOMerxkeHa i 3a3BUYAll He IMEPEBUIYE YOTUPHOX-II’ ATH.

Tpodiuna citka. ¥ Oyab-akiii ekocucreMi pisHi JIaHIIOTM KWBJIEHHA He
iCHYIOTH OKPEMO OAUH BiJl OTHOTO, a IepeIIiTaloTbesa MixK coboto. Ile BinOyBa-
€ThCS Uepes Te, II[0 OPraHi3Mu IEeBHOTO BUAY MOKYTHL OYyTH JIAHKAMU DPiBHUX
JIAHIIOTIB JKUBJeHHA. Hanpukiaa, piukoBUil paK MOXKe CIIOKWBATU POCIUHHY
3Ky, sKuUBUX TBapuH abo ixui pemTku. I[lepemriTatrouncs, pisHi JaHIIOTH KUB-
JeHHA GOPMYIOTHL mpogiuny cimrky (mpogiuny mepescy) exocucteMu (Maj.
262). Poasramy:keHi TpogiuHi ciTKm B3a0e3meuyioTh CTIHKIiCTh €KOocucTeM,
OCKiJIbKM TIpU 3MEHIIeHHiI YMCeJbHOCTI NMEeBHUX BUAIB (UM HaBITH 3a yMOBU
iXHBOTO 3BHUKHEHHS i3 I[iel eKocucTeMu) BUAU, IKi HUMU *KUBJIATHCI, MOKYTD
ImepeKJIIoUaTUCA Ha iHIIi 00’ eKTH.

OT:xe, Vv BcelgHMX TBApUH Oijibllle IITaHCIB BUMKUTHY 34 3MiH YMOB iCHYBaHHS,
Hi}K y THX, AKi cmemiasisyoThbCcs JUIe HA CHOXKWBAHHI IIEBHOTO THUOY 1Ki.
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Maan. 262. Tpodiuna ciTka. 3a60annsa: POSTIASHbTE YBAKHO MATIOHOK
i mpoanaurigytite #oro
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Tema 4. OPTAHISMW TA CEPEOOBULLA ICHYBAHHA

bionozivyHUli C/IOBHUYOK: JTAHIIOTH JKMBJIEHHA, TpodiuHa ciTKa.

MEPEBIPTE 3106YTI 3HAHHSA

1. ki Tpodiuni 3B’I3KM BUHUKAIOTH Mi)K TBapuHAMMU Pi3HMX BUIIiB Ta MiK TBapwu-
Hamu ¥ iHmwmmu opramismamu? 2. IIlo Take JsaHIIor »KuBjJeHHA? 3. 3a PaxXyHOK UYOTO
dbopmyeThes Tpodiuna ciTra?

0620B0pimb y 2pynax

AKi MOKJIMBI HacHiZKM IJIs €KOCHMCTeMU BUIIAJaHHA OAHiel 3 JIAHOK y JIAHITIO31
SKUBJIEHHSA?

g oonumauBux i KMimnusux

Yu MOKYThH iCHyBaTH eKocHCTeMU 0e3 POCAUMHHUX yrpynoBaub? OOr'pyHTyiiTe CBOIO
IYMKY.

TBOpYe 3aBOAHHSA

IIpoanasisyiiTe JaHIIOrM KUBJIEHHsS, 300pakeHi Ha MasioHKy 263. Bigsuaure
cuinbHi Ta BigMiHHI ixXHi pucu.

,,,,, .-»"\g ) &
% Onane nucms

Maan. 263. Ilpukaagu pisHUX TUIIB JIAHIIOTIB KUBJIEHHS

§50. CMIBICHYBAHHSI OPTAHI3MIB B YTPYMOBAHHSIX.
BMAMB AIOAMHM TA i AIIABHOCTI HA OPTAHI3MM

lMpuzadatime, siki opraHiamMmu Hanexatb A0 napasuTiB i canpoTpodiB. AKi eKONOrivHi YNH-
HUKWM Ha3nBaKTb aHTPOMOreHHUMU?

Tunu 3B’A3KiB, IKi BUHUKAIOTh MijK OpraHiaMamMu B eKocucreMax. Bu Bike
3HAEeTe, 110 OAHI BUAM TBApWH HE MOYKYTH iCHYBATH OKPEMO Bij iHIIINX BUIIB
TBapuH, POCJWH, TpubiB, OakKrepiii Tomio. TomMy TBapuHM B eKocHUCTeMax
OB’ sA3aHi MiK co00I0 Ta 3 iHINIMMU OpraHi3MaMM Pi3HOMAHITHUMHU 3B’ A3KaMMU.
Koxxen Buzx TBapumH moCTifiHO B3aeMozie 3 ocodmHAMU CBOTO (6HYMPIULHbO6U-
0061 36’a3ku) un iHMUX (Mincéudosi 36’a3Ku) BUIIB.

ITpurapaiiTe B3aeMOBUTIOHI 3B’A3KHM, AKi BUHHKAIOTHP MidK poCIMHAMHU i
MIAaTMHKOBUME I'pubaMu, MiK rpubaMu i BOZOPOCTAME YU I[iaHOOAKTEepisaMHU B
CKJIaIi JUIITAHHUKY.

”,I BzaemoBurigni BigHOCHMHM MiK opraHisaMamMu Ppi3HHX BHMAIB MAIOTh
Ha3By Mymyasnism.
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Maun. 264. Ilpukaanu B3a€eMOBUTiTHUX 3B’ sA3KiB Misk TBapmHamu: 1 — pak-caMiTHUK
3 aKTHUHIi€0 Ha MYyNLIi; 2 — pUOU-YNCTUILHUKY 3a POOOTOIO

Cepen TBapuH MOJKHAa HaBeCTH 0araTo BUIiB, 3MaTHUX BCTYIIATH B MyTyaJic-
TUYHI BifHOCWHYU 3 iHIMMMU opra"idamamu. Tak, paK-CaMiTHUK IIOCEJIS€ HA CBO-
il MymuIi akTHHIiN, AKiI JKUBJAATHCA pelrTkamMu ioro i»ki. Cam pak-caMiTHUK
cayrye 3acoboM IepecyBaHHS AJA aKTHHII, a MIymaJblld aKTUHIN i3 KaIKuMu
KJiTUHaAMM HAZiHO 3aXHUINAIOTL HOT0 Bim BoporiB (may. 264, 1).

Bina Beaukux pub (cTaBpug, MypeH Ta iHIINX) MOKHA MOMITHUTU IyKe Kpa-
CHUBUX PUO-uMCTUIBHUKIB (IxHA moB:KuMHA Tija He mepeBuiitye 10 cm). Bouwm
JKUBJIATHCA ITapasuTaMM, 1110 MEITKAIOTh Ha ITOBEPXHi Tijla i B MOPOKHUHI poTa
pub-maptTHepiB. Benuki pubu, MOMITHBIIN YNCTHUJIBHUKIB, PO3SKPUBAIOTEH POT i
3A0POBi KPUIIKM, BigBOAATh YOIK IIJIABIli, HAMAralUYNCh MaKCHMAaJIbHO IIOJIEr-
IUTU IM MOITYK HMapasuTiB Ha cBoeMy Tiji (maj. 264, 2). BoHu He 3am0ogil0I0TH
«CaHiTapoBi» JKOIHOI IIKOM, HABITHL TOMi, KOJHM BiH 3aJa3UTh O HUX ¥ POTOBY
MOPOKHUHY. UNCTUILHUKYA OTPUMYIOTh y TaKWH CIIOCiO Bif BeJMKuX pubd 1»Ky.

Bararo TBapuH HaceJadIOTh OAHE Miclle iCHYBaHHSA, JKUBJIATHCSI CXOXKOIO
i’Kero, 3aiiMaloTh OAHAKOBiI MiNAHKHW, Oyayioum HOpu 4u THi3ma. Tomy BoHU
3MYIIIEHI 3MaraTucs 3a pecypcu cepemoBUIla icHyBaHHdA. MiK HMMU BUHUKA-
I0Th 3B’SI3KHU, I1I0 MAaIOTh Ha3BY KOHKYpenyia. HalirocTpima KoHKYypeHITia Mix
ocobmHAMM OJHOTO (BHYmMpPiuwHbo8udosa) abo OGIM3BKUX (Minceudosa) BUIiB,
OCKiJIbKM IM IIpHUTAMaHHi JOCUTH MOAiOHI exosoriuui morpebu. Tomy mBa Bumu
TBApUH 3 OJHAKOBUMU EKOJIOTIiYUHMMH IIOTpebaMu He MOMKYTh TPHUBaJHUI Uac
icmyBaTtu B omHi#l exocuctemi. Tak, cpibimscTuii Kapach BUTHCKAa€E 30JI0TOTO,
JOBrOmaJIN¥ PiYKOBUI paK — IMHPOKOMHAJIOTO i T. H.

IIpuragaiite Taxi 3B’SI3KM MiK TBapMHAMH’, SK XMKAITBO i HapasuTU3M.
Xuncaymeo TpPOABIAETHCA, KOJIU OAWH BUJ TBapUH KUBUTHCA OCOOMHaAMU
iHIMUX BUOiB, IKUX BiH BJIOBJIOE i BOMBae (HAIIPUKJIAL, BOBKH i 3alIli, JKyKHU
coHeuKa i momesuiti). XuKaKy BUKOHYIOTH Y IPUPOLL BAMKJIUBY POJIb, O0OMEXKY-
I0UM HaAMipHEe PO3MHOMKEHHS CBO€I 3M00MYi: POCIMHOIZHMX TBapMH, APiOHi-
MInX XMKaKiB.

Bu B:ke sHaeTe, 110 B3a€MO3B’I3KM TBAPUH, KOJY OMHI TBAPUHU TPUBAIUMI
Yac JKUBYTh 3a PaXYHOK iHININX, BUKOPUCTOBYIOUM iX SIK cepemoBUIllEe iCHYBaH-
HA Ta J)Kepesio KUBJIEHHs, HA3WBAIOTH napasumuimom (npuzadaemo, ofuH 3
TOJIOBHUX KPUTEPiiB MapasuTUaMy € Te, IO IapasuT 3aBAa€ IIKOAW OPraHidaMy
xassina). J[o mapasuTiB HajeKaTh BOIIi, IeJIbMiHTH TOIIO.

€ 1m1e Takuii TUN B3a€MO3B’A3KiB MijK opraHisMamu pisHHX BHUIIB, 34 AKUX
OIVH 3 HUX BUKOPUCTOBYE OpPraHiaM iHMIOT0, MOT0 JKUTJO0, 3aJUINKHU i3Ki um
OPOAYKTH KUTTeAiAJbHOCTI. BiH Mae Ha3sBy komencanizm. Ha Bigminmy Bifg
MyTyajlisMy, 3a KOMEHCAJi3My JuIlle OAWH OpraHisM (KOMEHCAaJ) OTPUMYE
KOpPUCTh Bijf cuiBicHyBaHHA 3 iHmuM (Xasaimom). AJjie KOMeHcaJ aHi IPUHO-
CUTH CBOEMY Xa3siHY KOPHUCTi, aHi 3aBrae mroxu. IIpukiaazom KoMeHcaTiZMy
€ OCeJIeHHSI HeBeJIMKOr'o Kpaba — miHiKCcH B MaHTIAHIA MOPOKHUHI TBOCTYJIKO-
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Tema 4. OPTAHISMW TA CEPEOOBULLA ICHYBAHHA

BOTO MOJIIOCKA T'pebiHIlsA, e BiH KHUBUTHLCS
3asuInKamMu i»ki xasaina (mas. 265, 1). Pem-
TUIig rarepia (manx. 265, 2), 110 MeIrkae Ha
octpoBax Hosoi 3esanzii, ocenseTbesa y rHis-
nax OypeBiCHUKiB. YIeHb, KOJIM HTax 3aJIu-
Imae THi3mO, WoOro saiiMae rarepis. YHOUI
raTepia sajinIilae THi3g0o IITaxa U BUXOAUTH
Ha MOJIIOBAHHS: *KUBUTHCS TaTepid mepeBaK-
HO KoMaxaMHi Ta IiHIINMH 0e3XpebeTHUMU
TBapUHAMMU.

BnauB nisssbHOCTI JIOMUHU HA Yrpylio-
BaHHA opra”izmis. Bu B)Xe 3HaeTe, III0
TiSIIbHICTD JIOAMHY PO3TIISAAAIOTH K OKPeMy
IPyIy eKOJIOTiYHUX YNHHUKIB — aHTPOIIOTeH-
Hux. IlosgBa Ha 3eMJIi JIOAUHYM MO3HAUMJIACS
ii BIIMBOM Ha IPUPOAHI YyrpyIIOBaHHS opra-
HismiB. Ileii BmaMB cTae BiguyTHimmMm 3i
3POCTAaHHAM HaceJeHHsS 3eMJi Ta 3 PO3BU-
TKOM ITPOMMCJIOBOCTI I CiJIbCBKOTO TOCIIOap-
cTBa. ¥ IIpoIleci rocrmozapchbKoi IisgabHOCTL
JIOAMHA OCYIITY€E€ BOAOMMM, PO30PIOE Min piji-
JII0 MiJIMHHI OIISHKKA CTemiB, 3a0pyaHIOE
HaABKOJHIITHE CEpPefoBUINle XiMiUYHMMHU pPeUo-
BuHaMu (Maj. 266) Toiro.

Cy AR AL . s
Maan. 265. Tlpukaanu
KoMeHcasismy: 1 — Kpab mimikca
B MAHTIHHIN MOpPOKHUHI
JIBOCTYJIKOBOTO MOJIIOCKA;
2 — rarepid 6i1a BXOLYy B HOPY
nraxa

Maun. 266. IIpukianyu HeTaTUBHOTO BILIWBY MisIIBHOCTI JIIOAWHYU HA TPUPOLY:
1 — BupyOyBaHH4A JiciB, 10 TPU3BOAUTH 0 SMEHIIEHHSA BUAOBOI'O PiSHOMAHITTH;
2 — 3a0pyaHEHHS BOLOMM CMITTAM; 3 — JIiCOBi moMKesxKi; 4 — BUKMAYU IIPOMUCIOBUX
mignpueMcTB. 3a60anna: JOMOBHITH Leil MepesiK BIaCHUMU IPUKJIALAMUI
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Huni mronmuma HaperTi 3podyMmiJa, 1o 30epekeHHA i MOJIiNIIeHHa TPUPOI-
HOT'O CTaHy HAIoi IJIaHEeTH HeMOXKJIuBe 6e3 30eperkeHHA OiopidHomanimms,
TOOTO GioJOTiUHOrO PiBHOMAHITTA BCiX OpraHiamis, saKi ii HaceasaoTs. I3 mieto
MeToI0 GaraTo KpaiH cBiTy (cepen Akux i YKpaina) mpuepnanuca no Beecsit-
HHOI cTparerii oxopoHu npupomu. Ii TeopeTuuyHOoI0 6a30i0 € PO3YMiHHSA TOTO,
10 CTiMKiCTh OKpPEMUX eKOCHCTEM, a TAKOMK yciel iX CYKyHHOCTi BUBHAUYAETHCA
ixHiM BumoBuM pisHomaHiTTaAM. OTiKe, 110 OiJbIlle BHAIB BXOAUTHL OO CKJALY
IIeBHOI eKOCHCTEeMM, TO BOHA CTilKiIma.

Onniero 3i ckimamoBux BcecBiTHBOI cTparterii oXopoHHW NPUPOIU € payio-
HalbHe npupodokopucmyéanns. Ilin muM po3yMiroTh BUKOPUCTAHHSA IPUPOL-
HUX PEecypciB y Takmx o0cfArax Ta TaKUMM cIliocobamMu, fAKi, 3 OZHOTO OOKY,
AKOMOTa IOBHillle 3a0e3IeUyI0Th IIOTPeOHU JIIOACHKOTO CYCIIiJIbCTBA, a 3 APYTro-
ro — He MOTipIIyIOTh CTAaH HABKOJUIIHLOTO HPHUPOSHOTO CEpPedoBUINA I He
cylepedyaTh TapMOHIMHMM B3a€eMOBiJfHOCMHAM JIOAWHU Ta npuponau. Hampu-
KJan, JIOAWHA Ma€ BUKOPHMCTOBYBATHU MOIIYJAIIl IIPOMMCJIOBUX BUIiB TBapuWH,
JiKapChbKHUX POCJMUH TOIIO 3 OIVISAAY Ha Te, a1 BOHM MaJii 3MOI'Y BiITBOPIOBATHU
CBOIO YMCEJbHICTh.

Kosxen Buj opramismiB € BayKJIMBUM KOMIIOHEHTOM €IMHOI IVI0O0AJIbHOI €KO-
cucrteMu HaIIoi TaHeTu — Oiocdepu. ¥ HpPUPOAl HEMAE <«IMKiAIWMBUX» YU
«KOPUCHUX» BuAiB. Ili TOHATTS BM3HAYAIOTH POJIb IIEBHOT'O BUAY TiJIBKH CTO-
COBHO JIIOAWHHK Ta ii rocmomapcTBa. ¥ NPUPOSHUX YIPYIOBAHHAX yCi BuUIm —
mOTPiOHI KOMIIOHEHTH, i BUJIYUYEHHS OYAb-AKOTO BUAY 3 €KOCHUCTEMU IIPU3BO-
IUTL [0 HOPYIIEHHsI B3a€MO3B’A3KiB MisK BUIaMI, a OTKe, i [0 IOPYIIeHHS
piBHOBAru B €KOCHCTEMi Ta MOKJIMUBOTO ii pylHyBaHHA.

Bios102iYHUlI CI0BHUYOK: MyTyalli3aM, KOMeHcaIi3M, 6iopisHOMAaHITT.

MEPEBIPTE 310bYTI 3HAHHSA

1. ki dbopmMu B3aeMO3B’A3KiB MijK TBapmHAMM Ta MijK TBapUHAMU Ta iHITMMU Opra-
HisMaMmu cmocTepiraioTh y mpuponi? 2. flka mosuTHMBHA POJb XMMKaKiB y mpupomi?
3. fIKi B3aeMO3B’sI3KM MisK TBapMHAMH MAalOTh Ha3BYy «KoMeHcaJism»? Hasezmits mpu-
kaangu. 4. K rocrnomapchbka AisiAbHICTD JIOAWHY BILJINBAE HA TBAPUHHUI CcBiT?

062080pimb y 2pynax

Hasenits npukaaay pisHuX B3aeMO3B’A3KiB MixK opra-
HisMaMu Ta 3’AcyliTe iXHe B3HAUEHHSA OJA BUIKUBAHHS
BUIY.

[ng oonumnusBux i KMimnusux

Yomy crabibHe icHYBaHHSA JIOACBKOTO CYCHiJIbCTBA
MOKJIMBE HE B Pe3yJIbTaTi aKTUBHOTO II€PETBOPEHHSA MpU-
poau, a BHACJIZOK rapMOHiMHMX B3a€MOBiJHOCUH 3 Hei0?

TBOpYe 3aBOAHHSA

3 I0IIOMOT0I0 BUMTEJ A a00 BUNTEIbKU, BUKOPUCTOBYIO-
yy JiTeparypy Ta iHTepHeT-pecypcu, IIpoaHaJisyiTe
CTPYKTYPY 3€MeJBHOTO Ta JicoBoro oAy YKpaiHu.

LlikaBo 3Hamu

Bsaemogonomory Ha nontoBaHHi HagalTb OAHE OfHOMY
BOCKOIf i Menoia. Bockoig — HeBenuyka nrawluka, Tpoxm Binb-
wa 3a ropobud. Megoig — 3Bip, CX0XWUI 3@ 30BHILLHIM BUMMS-
AoM i cnocoBowm XuTTs Ha bopcyka (man. 267). YnobneHa  arq,. 267, Bockoin (1)
cTpaBa Mefoifa — Mea i NMMYMHKM B6axin. 3HanTn 6mxonuHe i menoiz (2)
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Tema 4. OPTAHISMW TA CEPEOOBULLA ICHYBAHHA

rHi3go Menoigy TpannseTbCcsa He YacTo. | B LboMy MOMY gonomMarae Bockoig. Mrallka, 3Ham-
LIOBLUM B4KOMNMHE rHi3go, BMpyLlae 3a NoMivHMKOM. MNobaynsLumn Mmegoiga, BOCKOiA TO 30BCIiM
©6nmn3bko nignitae 4o HLOro, TO CiAae Ha AepPeBO i O4iKye, MOKM NOBINbHMIA 3Bip Nige crigom
3a HuM. ligBiBWN Mepoiga 4o 64K0ONMHOro rHi3ga, NTawka Tepnnsaye Yekae, noku BiH pos-
PWE THI3Q0 | HACUTUTLCSA, a NOTIM cama nacye CTiNlbHUKaMu. BuaBnaeTbes, y WNYHKY BOCKO-
iaa kuByTb 0cobnuBi BakTepii, Aki NnepeTpaBnioTb BiCK HA XMPHI KUCNOTU, LLLO 3aCBOIOTLCS
OpraHiamom nraxa.

§51. OCHOBM OXOPOHM MPUPOAU

lMpueaadatime, wWo Take 6pakoHLEPCTBO. UM BOHO HebBe3neyHe Anst TBAPUHHOIO CBITYy?

VYKpaiHa BUPi3HAETHCS 3-MOMiK iHImMNX Kpain €Bpomnu pisHOMAaHITHiCTIO
PUPOIHUX YMOB i Giosoriunmx pecypcis. Ile symoBieno ii reorpadiuaum pos-
TallyBaHHAM: OiJBIITiCTE TepUTOPil YKpaiHM NpUIIafaE Ha 30HY IIOMipHOTO
Kiaimary, i aume IliBgenHe ysbepexsxa Kpumy HaleXUTh OO 30HU CYOTPOIi-
KiB. Ha rtepuropii Hamoi kpaiHm ommcaHo moHan 53 THC. BUAIB TBapwWH, 3
HUX — moHan 52,5 Tuc. 6es3xpeberHux i 6ausrxko 800 XopHoBUX.

3axomu OXOpOHU TPUPOTHUX pecypcie. Hacammepen yueHi CTBOPIOIOTH
CIMCKMN BUIIiB TBapMH, POCHUH i rpmbiB, AKi migmararoTh oxopoHi. AKIIo €
3arposa iCHyYBaHHIO BHUIY, MOTro 3aHOCATH 10 MisKHApOaHOI YepBOHOI KHWUTH,
ARy Bujgae MiKHApOOHUII COI03 OXOPOHHU IIPHUPOAUM i IPHUPOIHUX PECypciB
(MCOII), a Takoxk 1o YepBOHUX CIIUCKIB OKpeMUX PeTioHiB (HampukJazm, EBpo-
MmeficbKOro YepBOHOTO CHMCKY) Ta HaIliOHAJLHUX UepBOHMX KHUI TUX KpaiH,
Ha TepuTopii AKMxX BiH Memkae. [Jo UepBOHMX KHUT OKPEeMUX [EPyKaB 3aHO-
CATh TAKOXK BUAU, YNCEJbHICTh AKMX Ha TEPUTOPIi Iiel gJep:kaBu He3HauHa abo
IMIBUIKO 3HUIKYETHCA.

w YepBOHA KHU20 — 1ie CHHMCOK pigkKicHuX i 3HUKarouux BuaiB. Borna Bmi-
IIIy€ OCHOBHi JaHi mMpo iXHiHi CHOCI0 SKUTTHA, MOIMIMPEHHS B MUHYJIOMY
Ta B HAIll Yac, 3aX0AH IIOI0 IXHHOI OXOPOHM TOMIO.

Bugu, 3aneceni 1o YepBoHoi kHurn Ykpainu (maJu. 268), szajmexHo Big cra-
HY OOIYJIAIIA Ta CTyHmeHsA 3arpo3u IJid IXHBOTO iCHYBaHHS, HMOJiJIeHI Ha KiJb-
Ka KaTeropii: 3HUKJIi, 3HUKJIL B IPpUPOJi, SHUKAIOUi, Bpas3JJuBi, pifiKicHi ToIIIO.
Hanpukaan, mo xareropii SsHMKJANX BHUOIB BifHECEHO TIOJIEHSI-MOHAaxa, SAKOTO
3 50-x pokiB XX cT. 6isa GeperiB Hamioi KpaiHu He 3ycTpiuanu. o 3HHUKINX
y IPUPOAi BUIiB BigHOCATEL 3yOpa (Maj. 268). ¥V mepion 3 1965 mo 1967 poxu
Ha TepUTOPiio Halol Kpainu Oyja 3aBeseHa 41 ocodouua mux TBaput. ¥ 1990 po-
mi momyJAIii 3yOpiB CATHYJIM cBOTO MakKcuMyMmy — 685 rosis. Aje BHaACJiIOK
HepalioHaJbHOTO BeJeHHS MUCJIMBCHKOI'O T'OCHOJAapCTBa Ta OpaKOHLEPCTBA
B:ke B 2008 porri uynceabHiCTh 3yOpiB CKOpOoTHIacA MaiisKe BTPUYL ¥ HUHI cTa-
HOBUTH 0/113bK0 200 ocobuH.

OcHOBHIi 3ax0a1 OXOPOHM BHUIiB, 3aHeceHUX A0 UepBoHOI KHUTH, — Iie 3a00-
poHAa IXHBOTO BUKOPUCTAHHSA, ITIOCUJIEHHSA BiAMOBiaJIbHOCTI 3a iXHe HEe3aKOHHE
noOyBaHHS i 3BHUIIEHHS, CTBOPEHHS TEPUTOPi NPUPOISHO-3aII0OBiAHOTO OHIY B
MicIaX, AKi MaOTh BaKJMUBe 3HAUCHHS IJA BUKMBAHHS IIUX BUAIB. Bimmos-
JIIOBAHHSA UM SHUINEHHS [UX TBAPMWH, a TAKOXK PYNHYBAHHA MicCIhb IXHBOIO
IPOKMBAHHA KapaeThbCA 3aKoHaMu YKpaiHu.

Tak, srigHo i3 3akoHoM YkKpainu «IIpo 0XopoHYy HABKOJIMIIHHOTO TIPUPO-
HOro cepemoBuma» (1991) yci 06’eKTH pOCIAMHHOTO i TBAPUHHOTO CBiTY HiIJIs-
raroTh Jep)KaBHil oxoponi. CreliajbHi OIMTAHHSA II[OJ0 OXOPOHMN, BUKOPUCTAH-
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YEPBOHA
KHMTA
VKPATHMA

Maan. 268. 3uukii, 3HUKaOUi Ta piAKicHi Buau TBapuH UepBoHOI KHUTH YKpaiHu:
1 — kit gicoBuii; 2 — yesieKka YopHuUii; 3 — 3y0p; 4 — KyMKa JKOBTOUEPEBa;
5 — menbdin-6imobouka; 6 — migAHKa; 7 — X0Xyjasa 3BUUaiiHa; 8 — oJeaHIPOBUH
OpasKHUK

Hs 1 BigTBOpeHHA 00’€KTiB TBAapHMHHOIO CBiTY peryiioe 3akoH YkKpaium «IIpo
TBapuHHUN cBiT» (1993). HaiiBa:KamBimmM KPOKOM y CTBOpPEHHi ITpPaBOBO1
0a3u OXOPOHU HABKOJUIIHLOTO IIPUPOJHOTO CEPEIOBUINA YKPAiHU CTAJI0 IMPU-
taaTTa 1996 poxy Koucruryuii Ykpainu. Y Hill cTBepmKyeTbcs, 1Mo 3a0e3-
IMeUYeHHsT eKOJOriuHoi Oe3meKu Ta MIiATPUMAaHHS €KOJOTiuHOi piBHOBaru Ha
TepuTopil YKpaiuu € 000B’A3KOM JepiKaBH i KOMKeH IPOMafAHUH 30008’ a3aHMHi
He 3aBIaBaTH IIIKOAM IPUPOJL Ta BiAIIKOJOBYBATH 3aBAAHI HUM 30UTKH.

Oxopony b6iosoriunoro pisHoMaHiTTA YKpaiHu BU3HAUEHO OHi€I0 3 Ipiopu-
TETHUX CKJIAJLOBUX 3arajibHOI JOBrorepMiHoBoOI moxiTuku ypsany. Ilpasosa 6asa
Vkpainu miono 30epekeHHA CTaHY HABKOJIUIIIHBOTO IIPUPOJHOTO CEpemIoBUINA
Ta O0ioJOriuHOro Pi3HOMAHITTA CTBOPIOETHCA i PO3BUBAETHCA 3 YPaAXyBaHHIM
MOJI0KeHb MisKHAPOAHUX ITPABOBUX aKTiB, 0 AKUX MpHUEIHATAcCa abo Mae mpu-
emHATHUCA HaIlla KpaiHa.

YopHi criucku. YUeHi CKJIAZAOTh i CIIMCKYW BUIIB TBAPUH, AKI BUMEpPJIU Ha
Hamri niaaxeri mounuaoun 3 1600 poxy. IligcTaBoio ayis 3aHecenHsa B YopHU
COHCOK € Te, IO IEBHUII BUJ TBAapUH He TPAILJISABCSI IIPOTATOM OCTaHHIX
50 pokiB. Cepen Takux BUMEPJUX BUAIB — TYp (IIPegoK BeJUKOI poraTtoi Xymo-
0u), HejiTaroumii OmTax — JIPOHT, MEIIKaHeIlb MOPiB — ccaBellb CTeJJIepoBa
KopoBa, MaHAPiBHUIH roay0, AKUi MelnkaB Ha Teputopii IliBHiunoi AMepuku,
cyMuacTuii BOBK — MemiKaHenb ABcrpaiii Ta Hosoi I'simei i 6araro immmx
(mag. 269).

IIpuponso-3anorigauii oux Yrpainu. OXOpoHaA PiAKicHMX 1 SHHUKAOUMUX
BUAIB, mpobiiemMa 30epe:keHHA G6ioJOTiYHOTO pPiIBHOMAHITTA HAIOI IJIaHeTH
HEPO3PUBHO IIOB’sI3aHA 3 OXOPOHOI0 €KOCHUCTEM, OO0 CKJaAy AKHX BOHU BXO-
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Tema 4. OPTAHISMW TA CEPEOOBULLA ICHYBAHHA

Maan. 269. TBapuHM, AKi 3HUKJIM 3 HAIIOI IJaHeTH: 1 — cyMYacTUil BOBK; 2 — OUK
Typ; 3 — CTejlJIepoBa KOpoBa; 4 — HeJliTaloumii ITax APOHT

narb. Tomy B ychoMy CBiTi cTBOpeHi cmemiasbHi TepuTopii, 1Mo mepebyBamOTh
il OXOPOHOIO Aep:KaBU, PiBHUX YCTAHOB i I'PpoMaJiICbKUX OpraHisamiii.

” ,l MpupodHo-3anoBioHUl (hoHO YKPAIHU — 1ie TiJAHKH CYyXO0T0Jy Ta BOTHO-

T0 IPOCTOPY, MPHUPOIHI KOMILJIEKCH Ta 00’€KTH, AKi MAalOTh 0COOJIHUBY

TMIPUPOI00XOPOHHY, HAYKOBY, €CTeTHMUHY I[iHHICTh i mpM3HAUYeHi s
30epe:KeHHs Pi3HOMAaHITHOCTI TBAPMHHOIO Ta POCIMHHOTO CBITY.

Kepye mnpupoamo-zamoBigauM ¢doHgoM VYKpainm MimicTepcTBo 3axmcTy
IOBK1JIIA Ta MPUPOAHUX pecypciB YKpainu. I[o cKIagy IPpUpPOIHO-3aIIOBiIHOTO
douay YKpainm, 3 omHOrO OGOKY, Haje:KaTh MPUPOAHI TepuTopii Ta 00’€KTH:
OioctepHi Ta MPUPOAHI 3aMOBIAHMKM, HAI[IOHAJbHI IPUPOAHI IapKu, perio-
HaJbHI JaHAadTHI DapKu, 3aKasHUKHU, IIaM’ ATKY IPUPOAU Ta 3alOBiAHI ypo-
uuIna. 3 Apyroro 00Ky, e MOXKYTb OYTH IIITYYHO CTBOPEHI 06’eKTH: OoTaHiuHi
cajau, 300JIOTiUHI MMapKu, AEeHAPOJOTiuHi MmapKu, maM’ ATKU CaJO0BO-IIapKOBOTO
MUCTEIITBA.

e IIpupodni 3anoe6idnuku YrKpaiHu — Ile IPUPOLOOXOPOHHi, HAYKOBO-
IOCJTiTHI yCTaHOBU 3arajibHOIEPIKABHOTO 3HAUECHHS, AKi CTBOPIOIOTHCSA 3 METOIO
30epe)keHHsI B IPUPOAHOMY CTaHI THUMOBUX a00 YHIKAIbHUX AJSA ZAHOI JIaHI-
mra)THOI 30HU IIPUPOJHUX KOMILJIEKCIB 3 yCi€l0 CYKYIIHICTIO iX KOMIIOHEHTIB
(Hodamox 1). [inauKu 3eMJi Ta BOZHOTO IIPOCTOPY, III0 HAJIEKATh 0 3aIOBif-
HUKiB, BUJIyYalOThCA 3 TOCIOJapPChKOTO KOPUCTYBAaHHA.

” ,I 30N0BIOHUK — me CcBOEpigHA NMpupogHa JabopaTopisa, me cmemiajicTa

BHMBUAIOTHh IIPUPOJHI IIponecu Ta SBHUIA, PO3POOJIAIOTh HAYKOBi 3aca-

OIM OXOPOHH IIPUPOAH, PALiOHAJIHHOIO BUKOPHCTAHHA MPHPOTHUX
pecypcis.

IIpupomni 3amoBigHMKN Ha TepuTopii YKpaiHu CTBOPEHO MaiiKe B KOMKHIi
ob6sacti Ta Ha TepuTopii ABToHOoMHOI Pecniy6smiku Kpum (man. 270, 1).

¢ Baxnuse MiKHapoJHe 3HaUYeHHA MAalOThb Giocgepri sanosidnuxu (mai.
270, 2, 3). Ix cTBOPIOIOTH 3 METOIO 30epeKeHHs YV IPUPOIHOMY CTaHi HaWOiabIm
TUIIOBUX ab0 YHIKaJbHUX TPUPOSHUX KOMILIEKCiB OGiocepm Ta HOCTIHHOTO
CTe)KeHHA 3a 3MiHaMu, III0 B HUX BimOyBaroTbcA. B YKpaiHi € m’aTes 6iocdep-
HUX 3amoBigHuKiB: «Ackanisg-HoBa» (XepcoHcbKa 00.1.), Kapoarceruii (3akap-
narcbka o00i.), YopHomopchkuit (XepcoHchka Ta MwukojaaiBcbKka o6Jiacti),
Hynaticbkuii (Omecbka 00J1.), YopHOOMILCHKUII pagialiiiHO-eKOJIOTiuHMI
(KuiBcbka 006.1.).
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Maun. 270. O6’exTn IpupogHO-3amoBigHoro hoHAay YKpainm: 1 — KaumiBcbKumii
mpuponHUil 3anoBigHuK; 2 — [[yHalicbKuii 6iochepHuil 3anoBiguuk; 3 — GiochepHuii
sanoBigHUK «Ackauisg-HoBa»; 4 — HanionansHuil mpupoauuii napk «ymyabiirHas»

® Hauyionanvhi npupodHi napku — IPUPOJOOXOPOHHI, HAYKOBO-IOCTinHI
Ta KYJbTYPHO-IPOCBITHI ycTaHOBU, MNOKJHWKAaHI 30epiraTu ImiHHI TpuUponHi,
icTOpUKO-KYJBTYpHI KOMILIeKcH Ta o6’eKTu (Majs. 270, 4) ([Jodamok 2). Ha
ixXHi#l TepuTOPii 3 JOTPUMAHHAM 3aIlOBiTHOTO PEKUMY MOXKYTH 3IiCHIOBATUCH
pisHi hopMU BiAIOUMHKY, HAIPUKJIAL OPTaHiZ0BaHUI TYypPHU3M.

o J3aka3nuku — IPUPOJOOXOPOHHI TepuTOpii, CTBOPEHi 3 MeTOI0 30eperKeH-
HA 1 BIATBOPEHHSA IiJiCHUX IPUPOSHUX KOMILIEKCiB a00 OKpeMUX BUIIB opra-
HismiB. Ha BigmiHy Big 3amoBigHMKiIB, 3aKa3HUKM MOMKYTh OyTH IMOCTiiHHUMU
abo TumuacoBumMu. HaykoBa Ta iHIII BuAM OiAJBHOCTI 34iMCHIOIOTHCA HA IXHil
TEepUTOpPii 3 JOTPUMAHHAM BHUMOT OXOPOHU AOBKiJJIA.

KopucTtytoumchb pisHOMaHITHAMU gxepenamu iHdopmadii, 3Ha-
MAITb Nepenik NnpMpoagHMX 3anoBigHMKIB, HaALiOHANbHUX NPUPOL-
HUX napkiB YkpaiHu. Aki 3 HUX € y Bawin obnacTi? lMigrotyrte noBigOMNeHHs-nNpe3eHTa-
Lito MPO OAWH 3 HUX.

3aBaoaHHA

OcobauBe MicIiie y 3AiMCHEHHI IIPHUPOSOOXOPOHHMUX 3aXO0[IiB HAJIEKUTL 300-
N02iYHUM napkKam, siKi CTBOPIOIOTHL 3 METOIO0 BUBUEHHA, 30eperKeHHs, aKJIiMa-
Tusalii Ta e()eKTUBHOTO I'OCIOAAPCHKOT0 BUKOPUCTAHHSA PiAKiCHUX 1 THIIOBHUX
BHUIIB sK MicreBoi, Tak i cBiToBoi (hayum. Aje roJloBHe NPU3HAUYEHHS I[UX
3aKJaliB — TPOBEIEHHSA OCBiITHBO-BUXOBHOI PO0OOTHM, HPUINEIJIEHHS JIIOMIM
I06aMIMBOTO CTAaBJIEHHS IO IPUPOLU.

bionoziyHuii cNOBHUYOK: YepBoHAa KHHUra, NMPUPOAHI Ta GiocdepHi 3amMOBiTHUKH,
HAI[iOHAJBHUN NMPUPOTHUI NMAPK, 3aKA3HUKH, 300IaPKH.
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Tema 4. OPTAHISMW TA CEPEOOBULLA ICHYBAHHA

MEPEBIPTE 310bYTI 3HAHHS

1. fIxa pisHoMaHiTHiCTL TBapuHHOrO cBiTy Ykpainmu? 2. ke 3HaueHHdA Iy 30epe-
JKeHHsA 0i0oJIOTiYHOTO PiBHOMAHITTA HAINOI IIJIaHETHM Ma€ CTBOpPeHHs YepBOHOI KHUTU?
3. AKi oCcHOBHI THIIM IPUPOLOOXOPOHHUX TepUTOPiH Yrpainu Bam Bimomi? 4. Ika poJb
300IIapKiB B 0XOPOHi TBapuHHOro cBiTy? 5. fAKi 3aKoHOmaBUi aKTHU CIIPSIMOBAHI Ha 0XO-
poHy TBapuHHOro cBity Yipaiuu? 6. Hum craryc 6iocepHux 3amoBiIHUKIB BigpisHs-
erbcsa Bim crarycy npupoammx? 7. IIlo coGoio cTaHOBIAATH HAaI[lOHAJbHI TPUPOAHi
napxu?

0620Bopimb y 2pynax

Axi e saxomm oxopoum mpuponu? 3ampoOIOHYNTe MeXaHi3MM IiABUINEHHS IXHBOL
e(eKTUBHOCTI.

g oonumausux i KMimausux

HocnaimiTh, AKi BUAM TBApMH 3SHUKJU 3 TepuUTOpii YKpaiHM HPOTATOM OCTaHHIX
100 poxkis.

3 ponomororo BUNTENS 3'ACYNTe, AKi 3HUKAloYi Ta pigKiCHIi BMAW TBApMH OXOPOHS-
<%ij" I0Tb Y Bawin micueBocTi. MpoaHani3yiTte, aki 3axoan iXHbOi OXOPOHM BN 3anpono-

HyBanu 6u. Aki TepuTopii Baloro perioHy, Ha Balwly AyMKY, MOXHa 6yno 6 Bkmto-
YUTW OO0 cKnagy npupogHo-3anoBigHoro cdoHay YkpaiHn? CBOK Mponosuuito obrpyH-
TynTe.

5,

Llikaso 3Hamu

e HaiicTapilumin 3anoBigHunk YkpaiHu — 6iocchepHuii 3anosigHuk «Ackanis-Hoeax. Moro
cteopuB 1898 poky 6apoH @. E. danbu-denH. 3oonapk «AckaHis-Hosa» 3a macwtabamu
YTPMMaHHS TBApVH Y HaMiBBiNbHUX YMOBaX, pO3po0bOK Teopii, METOAIB i TEXHONOrI akniMma-
TU3auii Ta peaknimarusadii BXoanTb A0 MEepLUOi CBITOBOI AeCATKW. TyT yTpUMYIOTb noHapg,
80 Bugis nTaxis, 3okpema 15 BuAiB, 3aHeceHnx 0o YepBOHOI kKHUMM YKpaiHu (CTenoBuin open,
cipui >xypaBerb i KpacaBka, orap Ta iH.); 36 BuaiB ccaBLUiB, 3 SAKMX 7 — pigkicHi (KiHb MNMpxe-
BarbCbKOro, TYPKMEHCLKWI KynaH, 3ebpa peBi, rBMHTOpOra ko3a, rpueacTtui 6apaH, caiirak,
cmBipcbknin ko3epor).

e Benuke 3HauyeHHs NS NOLMPEHHST cepea HaceneHHs 3HaHb Y ranysi 30050rii MalTb
300M0rivyHi My3ei, ge 36epiraloTb KOMeKUii Cy4acHUX i 3HUKNUX 3 HaLIOi TepUTOPIi TBapUH.
Hanbinbwmmn npupogHmunmmmn mysesimm B YkpaiHi € HauioHanbHUMIn HaykoBO-NpUPOSHNYMIA
My3eln HauioHanbHoi akagemii Hayk YkpaiHn (HAHY) (m. KniB) i [lepxaBHuin npmpogo3Has-
ynii mysenn HAHY (M. JbBiB). Y hoHaax nepluoro 36epiraetbes noHag 200 000 3paskiB xpe-
BeTHux i 6nnsbko 1 500 000 — 6e3xpebeTHMX TBapWH. YHiKanbHa Konekuis TponiyHux mete-
nukiB 30epiraetbcsa B 30onoriyHomy My3ei KMIBCbKOro HauioHanbHOro yHIiBEPCUTETY iMEHI
Tapaca LeB4eHka.
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Y3araAbHeHHS

IIporsarom mgBOX POKiB BM O3HAWOMJIIOBAJIUNCA 3 OyIOBOIO, OCOOJMBOCTAMU
(GYHKIIIOHYBAHHA i PiBHOMAHITHICTIO OCHOBHIX TI'PYII OPraHi3MiB — MEIIKAHIIiB
HaIol miaHeTu: 0aKTepilt, pocauH, rpubiB i TBapuH. Bu mepekonanucs, saki
BOHU pPidHOMAaHITHI.

e Haiinopocrimri 3a 6ymoBoio — 6aKTepii, 1110 HaJIeXKaTh 10 npokapiomia, 60
KJITHHU ITUX icTOT He MaioTh Axpa (Mmai. 271). ConagkoBuii maTepiaa 6akTepiit
posraimoBaHuil y nuTomiaasmi. Kpim miaasmarununoi MmeMOpanu, KJIITHHN OaKTe-
pift oTouye KJuiTmHHA cTiHKa. BaKkTepii He MicTATH MiTOXOHAPIH i XJiopomIac-
TiB. 31e0iIBIIIOro Ile OOJHOKJIITHHHI icToTH, X0ua cepel IliaH00aKTepiil MOXKYTh
TpamaATucsa i GaraToxJaiTuuHi Buau. Ileski mpencraBHUKU OaKTepiili MaloTh
IKTYyTUKM (OOWH, KiJibKa abo 6araTo) i MOKYTh aKTUBHO IIEPECYBAaTUCH V Piji-
KOMY CepemgOBUIIIi.

Cepen 6akTepiii € i rerepoTpodu, i aBToTpodu (11iaHOOaKTEPil, TypIypHi Ta
3ejyieHi OakTepii). Bararo 6aKTepiii fuxae, BUKOPUCTOBYIOUM JAJIA IILOTO aTMO-
chepHUii KuceHb. BakTepii, AKi MeIlIKaTL y 0€3KNMCHEBOMY CEepPedOBUIIli, gic-
TAlOTh IIOTPiOHY €Hepriio BHACIIJOK OE3KHCHEBOTO PO3INEIJIeHHS OPraHiuHuX
peuoBMH. BaKTepisM mpuTaMaHHe HecTaTeBe PO3MHOMKEHHS ITOAiJIOM KJIITHHU
HaBIiJI a60 OpyHbKYBaHHAM. HecIpusaT/JINBL YyMOBY BOHHU 3JATHI IIePeKUBATH Y
BUraAmi cmop a6o muct. Ili cramii crmoxoo 3a06e3meuyioTh i iXxHe IOIMTUpPeHHS.

Pocaunmu, rpubu Ta TBAPDUHYU HAJIEXKATH [0 eykapiomis: iXHi KJIITUHN MaOTh
onHe, KimbKa abo O6arato sanep (IK-OT KJIITMHU IMOCMYTOBaHWX M’ S3iB TBapWH
uyu KJiTmHA rpuba mykKopa). OTiKe, cIaJKOBUH MaTepias IIUX OpraHisMiB Bix-
ME)KOBAaHUM BiJ IIUTOILIA3MY OOOJOHKOIO. ¥ IIMUTOILIA3MI IXHIiX KJIITHH € MiTO-
xXoHApii Ta GaraTo iHIITMX OopraHeJ.

e VYV KIiTHUH POCIMH, KPpiM ILTadMaTHUUYHOI MeMOpaHu, € IMiJbHA KJIiITHHHA
crinka. Borma yTBOpeHa ByriieBogaMu, HacaMilepes IiejrJi030i0. KiaiTuHu poc-

Maun. 271. A. Cxema 6ynoBu KJIiTHHU 6aKTepii: 1 — KIiTuHHA cTiHKA; 2 — KJIITHHHA
MeMOpaHa; 3 — MuTOILIasMa; 4 — JiIAHKA IIUTOILIA3MU 3i CIIAAKOBMM MaTepiaaoMm;
5 — mxrytuk. B. PisHomaniTHicTs 6aKTepiii: 1 — KUITKOBa MaJnuKa;

2 — nianob6akTepii; 3 — 6yabO60UYKOBI GaKTepii
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JUH MOYKYTb MATH XJIOPOILJIACTH, TOMY IIi OpraHiaMu 3maTHi M0 (DOTOCUHTE3Y;
BOHHU HaJICXKATh A0 aBTOTPO(diB. JIuime oKkpeMi BUAM POCJIUNH, IO IIEPEHIILIN O
MapasuTUYHOrO CIIOCO0Y JKUTTSA (HaOPUKJIAL, TOBUTHUIA), BTPATUIN XJIOPOdia
i BigmoBigHO 3maTHiCTL 40 poTOCHMHTE3Y. ¥ KJIITHMHAX POCIUH € BaKyOJIi, 3aIo-
BHeHI KJIiTuHHUM cokoM. Cepel POCIMH YMOBHO MOXKHA BUIIJINTH ABi IPyHIu —
BOJIOPOCTi ¥ BUIIi POCIUHU.

Bodopocmi (man. 272) MeIIKaOTh IEePeBAKHO y BOAOMMAX Pi3HUX THUIIIB,
ajie MOXKYTh TPAILIATHUCSA y BOJIOTOMY I'PYHTI, Ha cToBOypax mepes Toiro. Cepen
HUX € SK OJHOKJITMHHI, Tak i OaraToxJgiTuHHI Buau. BomopocTi s3maTHi pos-
MHOJKYBaTHCh SK HecTaTeBO (3a JOIIOMOTOI0 PYXOMHX ab00 HEepPpyXOMHX CIIOp,
¢dparMeHTaMu TiJIa TOIIO), TaK i CTATEBUM IILJIAXOM (3a ITOIIOMOTOIO CTATEBUX
KJIiTHH).

Maan. 272. PisHoMmaHiTHiCcTh BomopocTeii: 1 — 3eieHa BOAOPiCTh XJaMiZoMOHAIA;
2 — 3eJieHa BOJOPiCTL ciiporipa; 3 — miaTomoBa BomopicTh; 4 — Gypa BOAOPiCTH
JamiHapis; 5 — uepBoHA BoZopicTs mopdipa. 3a6danna: BU3HAUTE, AKi i3 mmux

BOZOPOCTEH HaJIesKaTh A0 OJHOKJIITHUHHUX, a AKi — H0 6araToOKJIiTUHHUX

¥Yci suwii pocarunu — BUHATKOBO 0AaraTOKJIITHUHHI opraHismu. ¥ HUX GopMy-
IOTBCS OPTaHW: PENPOAYKTWBHIi, IO 3a0€3MeUYyI0Th PO3MHOMKEHHS, Ta BEreTa-
THUBHIi, AKi 3a0€3MeUyIOTh KUTTEAIAIBHICTS POCANHY (KOPeHi Ta maronu). Buii
pocauHM 34e0iabII0oro BeAyTh OpUKpimaenuit cmocib Kurta. IloTpidoHi iMm pos-
YMHY TOKWBHUX PEYOBMH BOHUW BOMPAIOTH IEPEBAKHO 3 I'PYHTY. 3 IOBITpA
pocauHM OepyTh MHOTPiOHMIT aJdA (OTOCHHTE3Y BYIJIEKMCJAWN Tras, a I
IVXaHHA — KUCEHb.

Cepe BUIIMX DPOCJUH OKPEMO BUIIIAIOTH TaKi, IO PO3MHOMCYOMbCA CNO-
pamu (MOxu, IJayHH, XBOIIi, mamopoTi) (mas. 273). Hiad samipigHeHHS ITUM
pociuHaM TOTPiGHE cepemoBUINE 3 IiABUINEHOIO BoJjoricTio. HacinHi pocau-
HU — TOJIOHACiHHI Ta HMOKPUTOHACIHHI — mMO30yJMcsA 3aJIeKHOCTi BiJ BOJIOTOTO
cepemoBUIlA AJIA 3MifiCHEHHS IIPOIIECY CTAaTeBOrO PO3MHOMKeHHA (Majy. 274). ¥V
HUX 3allIiTHeHHIO Iepeye nporiec 3anuieHHs. [licaa samrigneHHa B HUX (Gop-
mMyeThcAa HaciHuHA. Ile oTOUeHMI 3aXMCHOIO HMIKiPKOIO 3apOMOK, IO MiCTUTh
3amac MOKVWBHUX PEYOBUH.

3 MOABOIO KBiTKM B MOKPUTOHACIHHUX ITOB’sidaHe (DOPMYBAHHS CTiHKHU ILIO-
na — omaogHa. PyHKIil II0ma: 3aXUCT HACIHMHY M 3a0e3MeyeH s HOMINPEeHH
(3a momomoroio BiTpy, TBapuH, BoAu). IlokpuToHACiHHI IpeacTaBIeH] OLIBIIIM
PiBHOMAHITTAM KUTTEBUX (DOPM IIOPiBHAHO 3 I'OJOHACIHHUMU: cepel HUX € He
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Maan. 273. Ilpukjaagu pocinH, AKi POSMHOMKYIOTHCS CIIOPaAMM:
1 — 3esieHUI MOX 303YJIMH JILOH; 2 — MAIOPOTh HMIUTHUK YOJIOBiUMit

JIMIIe JepeBa Ta KyIli, a ii pisHomaHiTHI Tpas’aHuCTi pocauuu (OQHO-, IBO- Ta
OararopiuHi, HaseMHi ¥ BogHi). HuHi mokpuToHAaciHHI — Ile MaHiBHA rpyIla poc-
JIVH Ha Halri# miaaHerti (Bizomo 6amssxko 300 000 Bumis).

Maan. 274. Haciunui pocauuau: A — rojmonaciuHi; B — moxputronacinmi.
3a60anna: KOPUCTYIOUNCHh 3000yTUMY 3HAHHAMMU, HA3BITh IIi POCIMHN

o TI'pubu, AK i pocaAUHU, MOKYTh OYTH OJHOKJITUHHUMU Ta 0araTOKJIiTHH-
HuMu (Mas. 275). ['pubu moegHyIOTH 0BHAKM, XapaKTEePHI AK JJIs POCJIWH, TaK
i gnsa rBapun. Tak, KIITHMHU cOpaBKHIX rpubiB, AK 1 KJIITMHM POCINH, 330BHI
OTOYEHi IIiJIbHOI KJIITHHHOIO CTiHKO0M. Ifo ii CKJamy TaKo:K BXOIATH BYTJIE-
BOAUY, HAOpUKJIAL XiTuH (npuzadaiime, XimuH € CcKLA008010 KYMUKYJIU HUJje-
Hucmonozux). I'pubu, aAK i TBapuuu, — rereporpodu. B ixHix KIiTMHax Bin-
CYTHi XJIOpPOILIACTHU, i TOMY 10 (pOoTOCHMHTEe3y BOHM He 3HATHi. ¥ IIUTOILIA3Mi
KJiTUH TpubiB (AK i POCIMH) MOKYTb OyTH BaKyoJi, 3allOBHEHI KJIITUHHUM
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Maun. 275. PisuomaniTHicTh rpubiB: A — ogHOKIiTHHHI: 1 — npimmxki; 2 — MyKop.
B — GararokygiTuHHi. 3a860aAHHA: KOPUCTYIOUNCH 3N00yTUMY 3HAHHAMM, Ha3BiTh
300paskeHi OaraTOKJIITHHHI rpudu

COKOM. {IKIIO B KJIITMHAX 3€JeHUX BOAOPOCTEH i BUIUX POCIUH BiIKJIATAETH-
cs 3aIlaCHUM BYIJIEBOJ KPOXMAaJb, TO V IpubiB, TaKk caMo AK i B 0araToKJIiTHH-
HUX TBAapWH, — TJIIKOTEH.

PoamHOMKyIOTECA TPubOM IepeBaKHO CIOPaMU, BiIOKPEMJIEHHAM IiJISHOK
rpUOHUINI, APiKIKI — OpYHBKYBAHHSAM Ta IOAiJIOM KJiTWUHU HaBmija. [{aa rpu-
0iB TaKOK XapaKTepHi pisHi ¢popMu cTaTeBOTO MIpPOIleCy.

Oco00IBOIO T'PYIIOI0 CIIPaBKHIX rpubiB € ruwatinuku (Man. 276). Ile xom-
JIEKCH Pi3HMX 3a HMOXOKEeHHAM OpraHisMiB: rpmba Ta BomopocTi abo miaHobak-
Tepii, mOB’sS3aHUX Mi’K CO00I0 B3a€MOBUTITHUMU 3B’ SI3KaMU.

e KiiTuHM TBapMH He MalOTh HIiJIbHOI KJIiTHHHOI cTiHKKM. Han miasmaruy-
HOI0 MeMOpaHoOil y HHX PO3TAIOBAHUM
TOHEHLKUI IIap, YTBOPEHUI 3 OpradiuHmx
PeYoBUH, — IMIiKOKAaJiKc. ¥ KJIiTHHAX TBa-
PUH BificyTHiI BaKyoOJIi 3 KJIITHUHHUM COKOM,
BOHM He MICTATH XJIOPOILJIACTiB.

OpraHu, sIKi BUKOHYIOTH CILiJIBHI (QyHK-
mii, d¢opmyoTs cucremu opraHiB. Tak,
OiJabIIicTh TBApMH B3JAaTHI OO0 aKTHUBHOTO
PyXy, AKUi 3abe3meuye 0nopHo-pyxo6a Cuc-
mema. AKTUBHOMY 3aXOILJIEHHIO Ta IIOAPiO-
HeHHI0O 1)i 06araTb0xX TBapuWH CIPUAIOTH
poTOBi opraHm (IIleJienu, XeJilepu TOIIO).

ITonpiGHena iska mepeTPaBIOETHCA 3a y4ac- O OC)O O
TIO mpaeHoi cucmenmu. Ii 6ynosa B mpomeci 4 C}m@ (’_‘;OODQ Qsoi
iCTOpMYHOrO PO3BUTKY IIOCTYIOBO 3MiHIO- O{}QOQ OO0 Oﬂ
BaJiach BiJl 3aMKHEHOI KUIIIKOBOI IOPOKHI- \mﬁmmﬁGOQaOOQ Q/\c'
HU KUIIKOBOTIOPOXKHUHHUX JI0 Hacm.pisHoro Mau. 276. Cxema 6ynoBu
KMINKiBHUKA — y KiJbuacTUX uepBiB, uJie- numaiauky: 1 — Tidu rpuba;
HHCTOHOTUX, MOJIIOCKiB, XOPJIOBUX. 2 — KJiTUHHU BOAOPOCTi
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Kinmnesi mpoaykTu oOMiHYy peuoBHMH BUBONATLCA 3 OPraHisMy TBapuH 3a
IOIIOMOTOI0 OpPraHiB 6uldinbHOI cucmemu. YV 6e3xpebeTHUX TBAPUH BOHA IIPE.-
cTaBJieHa Pi3HUMU OpraHaMu, V XpPe0eTHUX — HUPKaMU.

BaxxauBumM eTamoM B €BOJIOIIII TBAapMH cTajia HOABa AUXAJbHOI Ta KPOBO-
HocHOI cucreMm. CmemiamisoBaHi opeaHu OuxaHmHs 3a0e3nedyOTh ehEKTUBHI-
I ra3000MiH, HiK mpocTo uepes mokpuBu. OpraHaMu AUXaHHSA OiJbIIOCTi
MeIIIKAHI[IB BOAOIM (MOJIIOCKM, PAKOIIOAiOHi, pubu) € 3s10pa. BoHu 3abe3meuy-
IOTh IWXAaHHA KUCHEM, PO3UumHeHUM y Boai. [fluxanHa aTrMocepHUM HOBiTpPAM
3a0e31euyioTh Tpaxel (KOMaxu Ta 3HauHa YaCTHHA IIaBYKOMNOAi0HMX), JereHesi
MiImKu (YJacTHMHA MAaBYKOIOAIOHUX) Ta JeTeHi (gedaKi Mmorrocku, am@ibii, perrru-
Jii, mraxu Ta ccasIli).

DyHKI[IOHYBaHHA OPTaHiB AUXaHHS YacTO OB’ sI3aHe 3 KPOBOHOCHON cucme-
mow. KpoB, AKa IUPKYJIOE II0 KPOBOHOCHUX CYAMHAX, TPAHCIOPTYE KUCEHD
Bim opraHiB AuMxaHHA OO IHIIMX OPraHiB i TKaAHWH, a BiJg HUX BYTJIEKHCJIUHN
ras — OO OpPraHiB JUXaHHA, 3BiAKM BiH BuBOAUTHCA Ha30BHi. KpiM Toro, KpoB
TPAHCIIOPTYE II0 OPraHisMy IOKMBHI pPEUOBHHM, KiHIEBI IPOAYKTH OOMIiHY
PEYOBMH — [0 OpraHiB BUIiJIeHHS, a TaKOMX DPEYOBUHU, AKi 6epyTh yd4acThb y
peryianii :xkuTTeBux (pyHKIIiN. BasKinBa posb KPOBOHOCHOI CHMCTEMH i B 3a-
XHCTi opraHisamMy BiJf XBOPOOOTBOPHUX MiKpoopramismiB Ta iHINIHX IIapasuTiB.
YV 4JIeHNCTOHOTWX i MOJIIOCKIB He3aMKHEHAa KPOBOHOCHA CHCTEMAa: KPOB 3aBHfA-
KU CKOPOUYEHHSM CEePIlA PYXAEThCA IO CyAWHAX Ta IMOPOMKHMWHAX Tijsa. ¥ Kijib-
YacTUX UYepBiB i Xpe0eTHMX TBAapWH KPOBOHOCHA CHCTEMA 3aMKHEHOTO TUILY
(muB. man. 170. A, 171, gopsar II) — KpoB pyXaeThCs JIUIIIE II0 CUCTEMi KPOBO-
HOCHUX CYJUH.

¥V GisbmrocTi 6araTOKJIiITHMHHMX TBapUH IIOAPA3JIMBIiCTh 3a0€3IIeUyeThCA Hep-
808010 cucmeMmMOi0 Ta OpraHaMu YyTTdA. ¥ MIPOIECi iCTOPUYHOTO PO3BUTKY TBa-
PUH yCKJaIHIOBajIach OyJOBa HEPBOBOI cUCTEMU Ta OpraHiB uyTTd. Tak, AKIIO
B KUIIIKOBOIIOPOKHUHHUX HEPBOBA CHCTEMa YTBOPEHA HEPBOBUMU KJIITHHAMU,
10 CIIOJIYYAIOThCA MiK CcO000I0 BipOCTKaMM, TO B KiJbUacTUX UEpPBiB Ta dje-
HUCTOHOTUX (DOPMYETHCA TOJOBHUII MOBOK Ta HEPBOBi BY3JU UePEBHOTO HEPBO-
BOTO JIAHITIOMKKA.

OpHOUacHO 3 yCKJaJHEHHAM OyZOBW HEPBOBOI CHUCTEMU Ta OPTaHiB UYTTS
BIOCKOHAJIIOBAJINCA 1 ()OPMU MOBENIHKY TBAPWH, IXHA 3JaTHICTh 10 HAYYiHHA.
Ile mamo 3mMory 3MiHIOBATHM HOBENiHKY 3aJIe:KHO Bil 3MiH y HaBKOJHUIIHLOMY
CepeloBUIN Ta Kpallle MPUCTOCOBYBATUCH 10 HUX. IlocTymoBo B mporieci eBo-
JIOIii y TBapWH CcTaBaJu MAOCKOHAJimmuMu I ¢opMu oO0MiHy iH(oOpMa-
Imiero — KOMyHiKaIrii.

PoaMHOXKYIOTBCA TBAapMHU 3Ae0iJbIIIOr0 CTaTEeBUM NILIAXOM. | jullle B THUX
rpynax, AKUM IpUTaMaHHa BUCOKa 3JAaTHICTh A0 pereHepaiii, MoKJiuBe Bere-
TaTUBHE PO3MHOKEHHSA (IIOJiNM KHUIMTKOBOIOPOKHUHHUX, KiJbUacTi uepBU Ta
iHmi).

3aBIsSKU BHUCOKili 3MaTHOCTI IIPUCTOCOBYBATHUCS OO YMOB iCHYBaHHS TBapU-
HM 3aceJIMJIA BCi OCHOBHi cepemoBHUINlA Ha HAIIIM IIJTaHeTi: BOAHE, I'DYHTOBE,
Ha3eMHO-TIOBiTpAHE, OpPTaHi3Mu iHIIUX icTOT.

Omxe, He3BAYKAIOUM Ha 3HAUYHI BigMimHOCTI B OyZOBi Ta 3mificHeHHi Ipoiie-
CiB KUTTENIANBHOCTI PIBHUMY IpynaMu KUBUX iCTOT, Y HUX € i 0araTo CHiJib-
HUX puc. ¥Yci opraHiamMu ckjaagamTbca 3 KiaiTuH. [lomibHuMi ixHiN xXimMiunui
CKJIAJ: BOHU CKJIQMAIOThCS 3 OOJHUX i THUX CAMUX TPYIl OPraHiYHMX PEUYOBUH:
0iNMKiB, HYKJIEIHOBUX KHCJIOT, BYTJIEBOMIB i Jimimis.

VYeciMm KuUBUM icToTaM IIpuUTaMaHHI IOAiIOHI IIpollecu KUTTEXiAJIbHOCTI:
JKUBJIEHHS, IWXAHHS, PO3MHOYKEHHHA, 3IATHICTH O POCTY U iHAWBinyasbHOTO
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po3BUTKY. Bci HOBI KJIITMHM yTBOPIOIOTHLCS BUHSITKOBO 3 MATEPUHCBKUX
KJIiTHH.

CroinbHOIO BJIACTHBICTIO BCiX OpraHisMiB € 3maTHICTL M0 caMoperyadmii —
3abe3meueHHsl Y3TOMKeHOl MifAJbHOCTI PisHUX OpraHiB Ta CHUCTEM OpraHiB Bif-
moBigHO M0 3MiH y moBKijmri. HeoOximHoio yMoBOIO icHyBamHSA BCiX JKMBUX
opraHismiB € OOMiH pPeUYOBMHAMM Ta €HEPri€lo 3 HABKOJUIIHIM CepeqoOBUIIEM.
Iy BCix KMBUX iCTOT XapaKTepHa IIOAPAa3JIMBICTh — 3MaTHICTH CIpHUHMaTH
MOAPAa3HUKM 30BHIITHHOT'O Ta BHYTPIITHHOT'O CEPENOBUINA i IEBHMM YMHOM Ha
HUX BigmosigmaTu.

VYcim opramismaM BJIACTUBHUII IIPOIIEC €BOJIIOII — HAOYTTS HeOO0POTHUX
3MiH y OyZOBi Ta mporiecax >KUTTEAIAIBHOCTI IPOTATOM iCTOPHUUHOTO POSBUTKY
JKATTS Ha HaNIild IaHeTi. 3aBAAKUW IIbOMY BUHHMKAIOTH HOBi IIPUCTOCYBaHHS
opramismiB 10 OyIb-AKMX 3MiH HaBKOJHIIHLOTO CEpPeNoBHINA — aJalTairii.
Oprauismu, AKi He 3JaTHI OIPHUCTOCOBYBATHCH OO 3MiH HOBKiNIsg, 000B’SIBKOBO
BUMHpPAaOTh. HaToMmicTs y mmpoiieci eBoJOINil BUHMKAIOTh, HOBI I'PyHHu OpraHis-
MiB: HOBi Buau, poau, POAUHU TOIIO.

3po0HMO BUCHOBOK: HAABHICTD CIILIBHUX PUC Y IPOKapPioTiB, pocauH, rpubiB
i TBApUWH € CBiAUYEHHSAM €IHOCTI KMBOI IPUPOHN Ta €JHOCTI IOXOMIKEHH KUTTA
Ha HaNIi#l miaHeTi.
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OOOATKU

Jlo0amox 1

IEPEJIIK ITPUPOJHUX 3ATIOBITHUKIB YKPATHU

Haspa 3amoBigHuKa

Perion posramyBaHHA

fopraHn

IBano-®panKiBcbKa 00.I.

«PoaTouusa»

JIbBiBCBbKAa 00.I.

YepeMcbK Ut BounHcska 0061,
«Megobopu» TepHomiabcbKa 00.I.
PiBHeHCBHKU PiBuencbka 00.I.

Ionicerkuii Ta I peBasgHCHKUN

oougBa — JKurtomupcrka 00.1.

KaniBcbKnuii

Yepracbka 00.I.

HuinpoBcbK0-OpiltbcbKuii

JuinpomeTpoBchbKa 00JI.

«€IaHenbKUI CTem»

Muxkosmaiscrka 00.JI.

Jlyrancekuii

Jlyramcoka 00.I.

YKpalHCBKUM CTEIIOBUH

pasoM 3 (imigsMm poaTamioBaHUiI Ha
TepuTopii J[oHenbKoi, 3amopisbKoi Ta
CyMcbKOi obsacTeit

«MuxamjaiscbKa I[iJamnHa»

CyMmcbKa 00J1.

Kapamaspruii, Kpumcbkuit, darus-
CbKUMI TripcbhbKo-JicoBuii, «Muc Map-
TbAH», KazauTunceKkuii, OnyKcbKmii

AstoHomua Pecnybsrika Kpum
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OOOATKU

Ilo0amok 2

IEPEJIIK HAITIOHAJIBHUX ITPUPOJHUX ITAPKIB YKPATHI

Hassa mapkry

Perion posramyBaHHA

«A3zoBo-CuBacbKuii», «I:kapuarambKuii»

XepcoHChKA 00JI.

«BimoosepcbKuii»

Kuiscbka Ta Yepkacbka obJracTi

«Binobepexixa Cearocinasa», «By3sbprkuii
Tapm»

Muxkomaiscbrka 00JI.

«Bepxue ITobyxxEa», «IlomiabebKki ToBTPI»

XMeJIbHUIILKA 00JI.

«BepxoBuUHCHKU», «aaunbKuii», «I'yIIyirn-
muHa», «KapoaTcbKumii»

IBano-®pankKiBCcbKa 00.I.

«BUKHUIBKU», « XOTHUHCHKHUN»,
«YepeMoChbKUIH »

YepHiBenbKa 00.I.

«Benukuii JIyr», «IIpmasoBcbKuii»

obugBa — 3amopisbKa 00.JI.

«I'eTbMaHCBKUI» ,
«lecHsAHCHEKO-CTapOryTCHK MM »

obuaBa — CymchbKa 00JI.

«T'osociiBCLK U »

M. Kuis

«T'ominbIaschKi Jgicuy», «IBopiuaHCHKUI»,
«Cirob60xaHChK M »

yci — XapKiBebka 00J1.

«JlepmarCcbK0O-OCTPO3bK UL »

PiBuencoka 00.1.

«3aiiccsa»

KuiBcrka Ta UepHiriscbka
obiacTi

«3auapoBaHUN Kpaii», «CuHeBup»,
« Y KaHCHKUM »

yci — 3akapmarcbKa 00JI.

«JunaracbKuii», « Me3MHCHKIMI »

YepuiriBcbka 001.

«KpemenernbKi ropu», «IlHiCTPOBCHKMI
KaHbIOH»

TepHOTiTBChKA 00JI.

«HmXHBOOHICTPOBCHKUI», «Ty3I0BCHKI
JUMaH!»

OnecsKa 00JI.

«HMXHBOCYTBCHK UM »

Yepracbka Ta IlosTaBcsKa
obsacTi

«IliBuiune Ilogimns», «CromiBechki Bec-
Kuau», «5IBOpPiBCHKUIM»

JIpBiBCBKA 00.I.

«IIpun’ate-Croxin», «IllambKumii»

Boauncsxa 06.1.

«ITupATHHCHK I »

ITosnTaBecbKa 00.1.

«CBATi TOpM»

HoHenpKa 006JI.

«YapiBHa raBaHb»

Agronovua Pecny6aika Kpum
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Hasuanvhe sudanHns

OCTAITYEHKO Jlrogmuia IBamiBua
BAJIAH Ilasno I'eopriiioBuu
CEPEBPSAKOB Banentun BajmeHTHHOBUY
MATAAII Hagia Opiisua
TOPOBYUMIINH Boaogumup AHaTojaifioBuy

BIOJIOT'IA

Iligpyunuk gaa 7 Kjaacy
3aKJIaJiB 3arajbHOI CepeaHbOl OCBiTH

2-re BUJaHHSA, IepepodieHe

Perxomendosano
Minicmepcmeom oceimu i Hayku YKpainu

Bunano 3a paxyHok mep:kaBHuUX komriB. IIpogax 3a6oponeHo

BigmosimanpHa 3a Bunyck Osena Kamuwancvka
Penpaxrop Jrodmunra Mankiecvka
OOKJIafNHKA, XYIOKHE 0hOPMICHHS,

KoM ’foTepHa 00pobKa imrocTparniit Mapii Kpykoecvkoi
Texuiunmuii pegaxTop I[{esapuna Pedocixina
Kowmmn’torepua Bepctra Jlwodmuru Emeuyd
Kopekrop Osena Cumorosa

®opmar 70x100/16.
YM. Opyk. apk. 16,90. O6.-Buz. apk. 15,19.
Tupaxx 99 600 up. Bug. Ne 2121.
3am. Ne 20-06-1204.

Bupasuunrso «I'emesa», Byna. Tumornenka, 2-1, m. Kuis, 04212.
Ceimorrso cy6’exkra BumaBauuoi cupasu cepia JIK Ne 5088 six 27.04.2016.

Biggpyxosano y TOB «ITET», Byn. MakcuminianiBcbka, 17, M. XapkiB, 61024.
CsigonTBo cy6’exkra BumaBHuuoi cupasu cepig JK Ne 6847 Bix 19.07.2019.
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