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AHHOTaAIMA

Mope — konbpIOenb KU3HU Ha Halllel miiaHeTe. B Mope BO3HUKIIM
TiepBbIe OPraHU3Mbl — OAKTEPUH 1 OTHOKJIETOUHBIE CyIiecTBa. B Mope
MOSIBUJTICh MHOTOKJIETOUHBIE CO3JaHUS TIPUPOBI — TYOKH, MEIy3bl,
yepBu. bonee 400 MWITMOHOB JIET Ha3a/l UMEHHO U3 MOPS KMBOTHBIE
Havyajad MITYpM Cylmd. MBI, JIIOOHW, CYIIECTBAa CYXOIYyTHbBIE, OJHAKO
Ha JaBHIOI0 CBs3b C MOpEM YKa3blBaeT Hamia KpoBb. OHa Takas
ke coneHasl, Kak M MOpcKasl Boja. BeiOpaBHmMch Ha cynry, Haiu
JajieKue TMPeJKH, TOrja elle MOYTU PhIObI, CJIOBHO Obl NMPUXBATHIIN
¢ coboli yacTb cBOeil MOpcKoii Konmbiben. He motoMy M Tak MaHAT
MHOTHX JIIOJIell MOPSI 1 OKEaHBI, C X OECKpPaiHUMU CBEPKAIOIIMMH Ha
COJIHIIE TIPOCTOPAaMK U YEPHBIMH XOJOAHBIMH Oe3aHamu. CTpaHHas,
JaBHO YyXJasi HaM cpefia oOuTaHusl. B ofHUX MecTax modTH BOJHAS
MYCTBIHSI, B JPYTHX — OYHCTBO KPAacoK v (hOpM KHM3HHU. BOJIBITMHCTBO
oburaresell MOpel U OKeaHOB He TOXOKHM Ha CYIECTB CYXOIyTHBIX.
Wnaue aBUraioTcs v OplaT, MHaYe BHIBOAAT TOTOMCTBO M OOIIAIOTCS.



O noBajikax ¥ 0OCOOEHHOCTAX MOPCKUX JKMBOTHBIX PACCKa3bIBaeT 3Ta
KHUTA. [|J1s1 cpeiHero M cTapiiero mKoJIbHOrO BO3pacTa.
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BBenenune

Mope — konbIOesb KU3HU Ha Hallel IuiaHere. B mope Bo3-
HHKJIY TIEpBbIE OPraHU3Mbl — OAKTEPUU U OJHOKJIETOUHbIE CYIIle-
cTBa. B Mope nosiBMIIMCh MHOTOKJIETOYHBIE CO3/JaHU S IPUPO/BI —
ryOku, Meay3bl, yepBu. bonee 400 MUUIMOHOB JIeT Ha3aj UMEH-
HO M3 MOpS1 JKMBOTHBIE HAYAJIM IITYPM CyLI. MBI, Jiiosiy, cylne-
CTBa CYXOITyTHbBIE, OJJHAKO HA JABHIOIO CBSI3b C MOPEM YKa3bIBa-
er Hama KpoBb. OHa Takasl ke coJieHasl, Kak U MOpcKasi BOAa.
BriOpaBimch Ha cyliy, Hallld JaJleKue MpeJKy, TOrAa ele IMo-
YTU pbIObI, CJIOBHO Obl MPUXBATHIIM C COOOH 4acThb CBOEW MOp-
cKkoil kosbiOe. He moTomy M Tak MaHSAT MHOTHUX JIIOEH MO-
PsI ¥ OKEaHBl, C X OECKPaiHUMU CBEPKAIOIINMHU Ha COJTHIIE MTPO-
CTOpaMH ¥ YEpHBIMH XOJIOIHBIMU Oe31HamMu. CTpaHHasi, JaBHO
qyk/Jas HaMm cpefa oOuTaHus. B ogHMX MecTax MOYTH BOIHAS
MYCTbIHS, B APYTUX — OYICTBO KPacoK U (popM Ku3HH. BonbImH-
CTBO oOHWTaTesIell MOpEeH M OKEaHOB He TIOXOKHU Ha CYIIECTB CY-
XOIMyTHBIX. MiHaYe ABUTraloTCcs M IbIIIAT, MHAYe BHIBOASAT MOTOM-
cTBO M oOmaiTrcs. O noBagkax U 0COOEHHOCTSX MOPCKUX KH-
BOTHBIX PacCKa3bIBaeT 9Ta KHUTA.
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Crpowurtes mupammu,g

MoskeT nmoka3aTbCs CTpaHHbIM, HO 3HAMCHHUTLIC CIUIICTCKHUC
IIUPAMUIBI TOCTPOEHBI BO MHOTOM O/1arofapsi KPOIIEYHBIM MOP-
CKHMM OOHOKJICTOYHBIM CYHICCTBAM, ITOXOKUM Ha ame0. Ix Muk-
POCKOIMNMYICCKOC TCJIbIIC CO BCEX CTOPOH OKPYKACT AXXypHAA pa-
koBuHKa. OHa IOCTPOCHA U3 CO@HI/IHCHI/Iﬁ H3BCCTH, KOTOPLIC 3THU
KPOIIKM M3BJIEKAIOT U3 MOPCKOW BObl. PakOBHMHKA IPOHM3aHa
MHOXECTBOM OTBEPCTHIA, YEPE3 KOTOPHIE BO BCE CTOPOHBI TAHYT-
CA TOHKHUEC HUTCBUOHBIC BBIPOCTHI, BBIJIABJIMBAIOIIUEC U3 BOJbI 10-
Obruy. [To3TOMY MOJOOHBIX CYLIECTB Ha3bIBAIOT (popaMuHUpEepa-
MU (B IIEPEBOJE C TPEYECKOTO (hopamer — «OTBEPCTUEY, & (hepo
— «HECTU»).




Ezunemcikue nupamuowt

OOBbIYHO pakKOBUHKU (pOpaMUHUGEDP COCTOAT U3 MHOTUX CEK-
Ui TOJOOHO TOMY, Kak IPOCTOpHasl KBapTHpa COCTOUT U3
HECKOJIBKMX KOMHAT pa3Hou miommaau. [To mepe pocta popamu-
HU(pEpBI KOMAYECTBO CEKLIMM-KaMep YBEINUUBAETCA. Tak MOTyT
BO3HHMKaTh KPYIHbIE PAKOBUHKHU, KOTOPBIE YK€ XOPOIIO BUIHBI
IIPOCTBIM [JIA30M.

Oxono 60 MIUTMOHOB JIET Ha3a]] Ha 3emiie OOUTAIN HyMMY-
JUTHI — (pOpaMUHU(DEPBI CO CITUPAIBHO 3aKPYYEHHON PaKOBHH-
KOil. OHM BBIIVISIIEIIH KaK KPYITHbIE MOHETHI (X AMAMETP COCTaB-
a1 3—4 cm). VIx HazBaHME NMPOUCXOOUT OT JIATUHCKOIO CJIOBA
HYMMYAIOC — «MOHETKa». OTclofa, KCTaTh, CII0BO «HYMU3MaT» —
KOJUIEKLIUOHEP MOHET.

PakoBHHBI caMbIX KPYITHBIX U3 BbIMEpIIUX (popamMuHmudep 10-
cruranu B quamerpe 12 u gaxe 16 cantumerpo! Ha npotsixke-
HUY MUJUTMOHOB JIET OHU TOC/IE CBOEH IMOeM HaKaruTMBaJIKCh
Ha MOPCKOM JHe. OCTaTKu PaKOBMHOK IMOCTENEHHO CIPECCOBBI-
BasMCh. Tak oOpazoBasiach OcajouHast Mopoaa — U3BECTHSIK.






Dopamunugpepol

B HeKOTOphIX MECTax JHO MOpsl MOCTENEHHO MOAHUMAETCS,
¥ TOrja OOHAKUBILIUECS U3BECTHSKU MOKHO MCIOJIB30BATh IS
MOCTPOEK. DTO Be/lb MPEKPACHBI CTPOUTENIbHBIA MaTepual. B
JpeBHeM Ervnre n3BecTHSKOBbIE KAMEHOJIOMHH ObLITH PacHoio-
’KEHbI HETTOJAJICKY OT MUPAMUIbI XeOorca — CAaMOU OOJIBIIION TIH-
pamMu/ibl MUpa, AoCTUraiei BbIcoTh oyt 150 m. UMeHHo oT-
TyJa IpeBHUE ETUMTSIHE BRIPYOWIIM BO BpeMsi ee MOCTPOUKH 00-
Jiee IBYX MWJUIMOHOB KaMeHHBIX O10KoB. OKOMIO /BaALIATH JIeT
CTO THICSIY YEJIOBEK CKJIA/IbIBJIA OIPOMHBIE KYObI APYT Ha APY-
ra, 4ToObl COOPYAUTH CaMyIO IPAH/IMO3HYIO YCHINATBHUILY B MU-
pe. Oka3bIBaeTCsl, 3TO BEJIMYECTBEHHOE COOPYKEHUE COCTOUT U3
OCTaTKOB MaJICHbKMX PAaKOBMHOK MOPCKUX popamuHudep!

N3 u3BecTHSIKAa MOCTPOEHBI HE TOJILKO €TMIIETCKUE MUPaMU-
Ibl, HO U MHorue 3aaHus [lapuxka u Puma, a takxe HEKOTOpbIe
uepksu [pesneit Pycu. Hanipumep, xpambl 1peBHero Biaanmu-
pa CJIOKEHBI U3 N3BECTHSKOBBIX TIIUT, 0Opa30BAHHBIX PAKOBUH-
kamu (popamunHudep, o popMe HAMOMUHAIOIIUX XJIeOHbIEe WIN
yeueBMYHbIE 3epHa. Takol cTpouTesibHbIN MaTepuai Ha Pycu Ha-
3BIBAIN «XJICOHBIM» WJIM «YEUEBUIHBIM» KAMHEM.

Camas BesMuaninasi ropa MUpa — DBEPECT — TaKKe COCTOUT
Y3 MHOKECTBA OKAMEHEBIIMX pakoBuH dopamunudep. 13 do-
paMHHU]EPOBBIX U3BECTHSKOB COCTOAT ropbl EBpomnsl — [Tupe-
HeW U AJIbIIbl, a TAK)KE HEKOTOPBIE TOpHbIe MaccuBbl CeBepHOM
Ad¢pukn, Kaskaza, Cpegnent Asun u ['umasaes.



Mopckue Kyokn

Ha niHe mopeii yacto ygaercsi 3aMeTUTh CTPAHHBIX CO3/1aHUM.
Hexkotopble noxoxu Ha 6ecpopmMeHHbIe HApOCTHI. [lpyrue Hamo-
MHUHAIOT TPUIYAJIMBEIE KYOKM WM Yaliv. DTO TyOKH — HanOo-
Jlee IPOCTO YCTPOEHHbIE MHOTOKJIETOUHBIE oouTatenu Mopsi. He
ciydaiiHo 10 1765 1. yueHble cUMTaM r'yOOK pacTeHUSIMHU.



T'yoxu: 1 — axcunenna, 2 — eanukaona, 3 — pacnaiiaus, 4 —
KAUOHA

Teno FY6OK COCTOHUT BCCIO JIMIIb U3 IBYX CJIOCB KJICTOK — HaA-



PYXXHOTO ¥ BHyTpeHHero. HapykHblil cloil (ero yueHble Ha3blBa-
IOT 9KTOAEPMON) COCTOUT U3 OCOOBIX KJIETOK, KOTOPBIE TIOK PhIBA-
IOT TeJIO TYOKH, CIIOBHO uepenuiia Kpbiity. OHU MOXOXHU TaKke
Ha KMPIHUYM, U3 KOTOPBIX CJIOKEHa CTeHa 37aHus. JIIoOonbITHO,
YTO U B TeJie YeJIOBeKa eCTh TaKue «HapyXkHble» KIeTKH. OHH
MOKPBIBAIOT TEJIO CHAPYKU U BBICTUJIAIOT €r0 BHYTPEHHHE T0JI0-
CTH.



T'yoku: 1 —cugponoxanuna, 2 —pocceana, 3 —kyook Henmyna,
4 — mopckoli anenbcun

BHyTpeHHmi c110¥ KJIeTOK TyOKH (€ro Ha3bIBalOT SHTOAEPMON)
COCTOMT M3 KJIETOK, KaXJasd U3 KOTOPBIX UMEET BBIPOCT, MOXO-
KM Ha BOPOTHUYOK. VX Tak M Ha3bIBalOT — BOPOTHUYKOBbIE
KJIETKU. B 1ieHTpe 3TOro BOpOTHUYKA PACHONIOXKEH KIYTUK. Pa-



60Tas1, OH CO3/IaeT TOK BOJBL. MeX/y CIIOEM SMUTETUATbHBIX 1
BOPOTHUYKOBBIX KJIETOK Yy TYOOK PacHOJIOKEHBI KJIETKU-TIOPHI.
Kak u cienyet u3 Ha3BaHMsI, BHYTPH Y HUX — TOHKHIA KaHA, de-
pe3 KOTOPBIil MOKET MPOXoAnTb Bofa. OHa 3aKaurBaeTcsi BHYTPb
ryoku Onarofapsi paboTe MIWITMOHOB BOPOTHUYKOBBIX KJIETOK.
Takum oOpa3oM, ryOka paboTaeT Kak KMBOH (DUIIBTP, TEJO KO-
TOpPOTO MPOHU3aHO MUJUTHOHAMH MeJbyaiimx nop. He ciyyvaii-
HO Hay4YHOE Ha3BaHHe TUIa ryOoK — nopudepa — MPOUCXOIUT OT
IPEYECKOIO CIIOBA NOPYC — «IIPOXOMI», OTBEPCTHE.
[MporiesxeHHast Boa BHIOPACHIBAETCS M3 YCThsI — KPYITHOTO OT-
BEpCTUs Ha BepinHe ryoku. ['yOKu 3axBaThIBaIOT JIOObIE MeJl-
KUe CheIoOHbIC YaCTUYKH, KOTOpBIE TPUHOCUT TOK BOAIBL. Pas-
Mep MX He MPEeBbIIIaeT COThIX nosied MwumMmerpa. Cpeau mo-
IOOHOH MeJIOUH MOMaAaeTCs MHOKECTBO OAKTepHid, KJIETOK IPO-
CTEHUIINX ¥ MEJTBYANIIINX CheIOOHBIX OCTAHKOB MOTHOIINX Opra-
HW3MOB, KOTOPbIE M 3aXBaThIBAIOT BOPOTHUYKOBBIE KJIETKH.
[MokpbIBaOIIKE CHAPYKH TEJIO TYOKH SMMTEIHATbHbIC KJIeT-
KM CaMU TIATaThCs He MOTryT. Kak ke OHM MmoimyJaioT HeoOXoau-
Mble 1JIs1 KU3HU MUTaTenbHble BemecTBa? OKa3piBaeTCsl, MeX-
1y SMUTETUATBHBIMU M BODOTHUYKOBBIMU KJIETKaMH Y T'YOOK Ha-
XOJIUTCSI CTYJAGHKUCTOE BEleCcTBO. B HeM mos3aT ocooble KIeT-
KH-aMeOOLUThI, KOTOPBIE CIIOCOOHBI MepeIaBaTh YaCTUIIBI TTHIIH
OT BOPOTHMYKOBBIX KJIETOK K MUTeNNaIbHbIM. Ecin 3axBaveH-
Hasi 'yOKOW YacTHYKa TUIIY OKA3bIBACTCS CIIUIIKOM OOJIBITION U
BOPOTHUYKOBASI KJIETKA HE MOXET C HeH CIPaBUThCSI CAMOCTOSI-
TEJbHO, K 9TON YacCTHUIIE CION3AI0TCS HECKOIBKO aMeOOITTOB 1



NIepeBapUBAIOT ee cooOIa.

Kretku rybok MOryT MeHsTh CBOU «Iipodeccui». BopoTHuy-
KOBasl KJIETKa CIIOCOOHA MPEBPATUTHCS B aMeOOIINTA WITH B M-
TEMAIBHYIO KJIETKY. Takoi yauBUTENIBHON CLIOCOOHOCTBIO Cpe-
11 MHOTOKJIETOYHBIX OPraHM3MOB 00/1a/1a10T TOJIBKO ryoku. Hu-
KaKMX CHelraIbHbIX OPraHoB y ryook HeT. Hu a3, Hu xemyn-
Ka, HU kabp. Tem He MeHee I'yOKM OTJIMYAIOT Bepx OT Hu3a. Ec-
JI1 IepPEBEPHYTh I'YOKY YCTbEM BHU3, Uepe3 HEKOTOPOe BpeMsl ee
KJIETKY NIEpECTPanBaIOTCs, U B BEPXHEN YaCTH PaCKpbIBAETCS HO-
BOE YCTbE.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.
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MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
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