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DU TAHMST “PASAMTHBIX
bH( '& 1000pa3ubl. OaH
UMep HEKOTOpble MeJIKHe

KJICIIUKH WM HACEKOMbIE, BCIO KH3HD
NPOBOJAT BHYTPH JIMCTA PACTEHUS,
KOTOPbIM 1JI HUX — IeJbIH MHUP,

JApyrue 0CBauBalT OIrPOMHBbIE M
pa3HooOpa3Hbie NMPOCTPAHCTBA, KaK,
HAIIpUMeEP, CeBEPHbIE OJIEHHM, KHTHI B
KeaHe, IepeJeTHbIe NTHUbI.
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TeHc € KOMILJICKChI

NS e
JKoIorndecknx ¢gaxkropos. Ha namei
IVIAHETE MOKHO BBIACJIUTH HECKOJIbBKO
OCHOBHBIX cCpel KHU3HH, CHJIBHO
PasInyaIomINXca 1Mo YCJIOBUAM

CYLIECTBOBAHUS: BOAHYI0, HA3€MHO-

BO31YLIHYIO, MOYBeHHYI0. Cpenoun oOMTaAHMA
CJYKAT TAK/Ke CaMHU OPraHM3Mbl, B KOTOpbIE
JKUBYT Jpyrue.
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A3C“IKM3HU, TO/KHBI
ObITH, IPHETIOC Wi x CiaBHLIM
0cO0CHHOCTSIM CBOCH cpeabl. JTH
0CO0eHHOCTH oONpede/sIIoTC MpeKie
Bcero (PM3HYECKHMH CBOHCTBAMH BOIbI: €e

IVIOTHOCTBIO, TEMJIONPOBOAHOCTLIO,
CIIOCOOHOCTBHIO PACTBOPATH COJIM M Ia3bl.




NMOTHOCT Tennorlpo- CnocobHOCTb
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MeJIKHX, Hec. f:
K OBICTPOMY
AKTHBHOMY lIJIaBaHH D,
Kak ObI MAPSIT B Boje,
HAXOsICh B HEl BO
B3BelIecHHOM
COCTOSTHUH.
CoOBOKYIIHOCTDb TAKMX
MEJIKMX BOTHBIX
oOuTaTe/IeH MOJy4YHJIa
Ha3BaHHe IJIAHKTOH.



BOJOPOCJI fM el KHe paiKi
MKpPA H JI an't‘!ﬁpﬁi .
Mely3bl M MHOPHE ApYTH¢
BU/ibk Il1aHKTOHHBIE

OpPraHu3MbI HEPEHOCSITCsh
TeYCeHUSIMU HE B CHjiax
NPOTUBOCTOATH UM. Hainmaue
B BoJe IVIAHKTOHA 1ej1aeT
BO3MOXKHBIM
GuabTpanMOHHBIN THII
NUTAHUA, T. €. OTHEKUBaAHUE,
NPpU NMOMOIIUA PA3HBIX
NMPUCIOCO0JEeHUH,
B3BCHICHHBbIX B BOJAE MeEJKHX
OPraHu3MoOB M MHUINEBbIX
YaCcTHII.
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ecJIt ObI Hei BLIO
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odyepeab, BO3MOKEH
TOJIBKO B cpeje C
A0CTATOYHOU
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I11oTHOCTE
AKTHBHOE TIEpE,
Heii, 103TOMY 0!
IJ1aBAIOLIE ’;"?"
TaKde, KaK pPbl
zleﬂbq)nnbl,’fék |
JT0/I’KHbI UMETH CHALHYIO
MYCKYJIATyp ;; ”\‘i TEKAEeMYIO0
¢opmy Teaa. B eBsasu ¢
BBICOKO TIIOT [HOCTBIO BOJIbI
HaBJIEHUE C rnyﬁnﬂon CHJILHO
pacret. [1yOOKOBOIHBIE
o0uTaTe M CIOCOOHBI
IEPEHOCUTD IaBJICHHUE,
KOTOPOE B ThICAYM Pa3 BbIIIIE

Y€M HA NMOBCPXHOCTH CYLIH.
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BOIXHOM TOJIIIH.
caMbIX Y4
(l)OTOCI/IHTe MmlceH
JIMIIb 10 TJIVOUH B
100—200 m. "Ha
00JIbIIUX IIIyOMHAX
PACTEHHMI HET, A
IJ1IyOOKOBOJIHbIE
"KUBOTHbIEC O0OUTAIOT B
OJIHOM MpaKe.
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CHJIbHBLIM MOP03aM HJIH
COpPOKArpaayCHoOMm xape.
Toabko B ropssunx
UCTOYHHUKAX
TeMIIepaTrypa BOJAbI
MOKET HPUOIHKATHLCH K
TOYKEe KUIICHMA.
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HEXBATKH KHCJI0PO/A,

KOTOPasi HACTYIIAET 110
A3HBbIM MPUYMHAM.
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BH/IbI HE MOTYT ;KUTh B
NPEeCHBI X BOAAX, 2
NPEeCHOBOJAHLIE — B
MOPSX H3-32
HAPYLICHUS PadoThI
KJIETOK.
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ApYIH oM
ocoOeHHOCTEeH. Ona
1eJjoM | 00Jiee Cllo:KHA M.
pazHooOpasHa, yem | |
BoaHasA, B HeU MHOro
KHCJI0POAA, MHOI0 CBeTa,
0ojiee pe3KHe W3MEHEHHS
TeMIepaTyphbl BO BpeMeHH
1 B IPOCTPAHCTBE,
3HAYMTEJbHO cjiadee

nepenaabl 1aBJCHUSA U
YacTo BO3HUKAET Ae(puuuT
~ BJIATH.
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HOXO0HU

: aT 82eMOr0 BHYTPH
B, U “t IepKaHue MOCTOSTHHOU
YpbI Y TEINIOKPOBHBIX KHBOTHBIX.
BUTHE TEIMJIOKPOBHOCTH CTAJIO

OpraHm
TeMIiepa
Camo

BO3MOKHBIM B HazeMHOH cpene. Ilpeaku
COBPEMEHHbIX BOAHBIX MJICKONMUTAIINX —
KHUTOB, AeJb(PpHMHOB, MOPKEeH, THJIEHEH —
KOIIa-TO KWJIM Ha cylIe.
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V JKHE
TAKKE .l '/
0COOEHH(
TEeJaa K KPOBOI
KpoMe TOro,
NoAiePKAHUIO
BO/IHOTO OajiaH
COOTBETCTBYIOIIEE
nopeaenue. ' Ouu
MOI'yT, Hampumep,
coBepIIaTh MHUIPALUH
K BOJONOSAM WJIH
AKTHBHO H30erathb
0 HCCYIHAIOUIUX
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3TOM CJIy4ae BOaa,

Heo0XoauMas

OPraHu3My, BO3HUKAET

3a CUET OKHCJIEHHS
aABHLBIX YacTeu
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B Ku3HHU T
OpraHM3!
PoOJIbL MIP:
Jpyrue 3K
(pakTopHbI,

COCTaB BO3IYXA, BETPHI,
peiabed 3eMHOH
nosepxHocT. Ocodo

BaKHBI IIOroaa U KJIUMar.
Oo0urtareyiu HA3eMHO-
BO31YIIHOM CpPeabl T0JIAKHbI
OBITH NPHUCIOCO0JIEHBI K
KJIUMATY TON 4YacTH 3eMJIH,
Iie OHU KUBYT, U

€HOCUTL HU3MEHYUBOCTH
HBIX YCJIOBUH.
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oY Ipe; ,'.. 1
n 3¢ CTH Cylr epepaﬁoTaHHbm r %
eI TeJIbHO ,. KUBBIX cyumiecTs. TBepabie
JacTHHBLT ,.., B II0YBE MOPaMM U
0JI0CT , 3all0JIHEHHBIMM YaCTHYHO BOIOM,
2 4ACTHHUHO BO31YXOM, IO3TOMY II0OYBY
cnocoﬁ LI HACEJATH H MeJKHe BOJIHbIE
opranu3Mbl. O0beM MeJKHX IO0JIOCTEH B
[I0YB€ —O0YEHb BAaKHASA €€ XapaKTEepPHUCTHKA.
B pBIXJIBIX IOYBAX OH MOXKET COCTABJSTH J0

70% , a B na1oTHOH — 0K0J10 20%.
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MHKPOCKOMMYECKUX
CYLIECTB: OaKTepHii,
rpudos,
IPOCTEeNIINX,
KPYIJIbIX YepBen,
JICHUCTOHOT HX.
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3eHHBIX

HA - BOaA L napaMn,a COCT
oor yIie n‘ M ra3oM m 00eIHeH
KM CJI( . DTN CJIOBI/IH ’KH3HU B MOYBe
HAMOMMHAIOT BOTHVIO cpexy. C apyroii
CTOPOHBI COOTHOILICHHUE BOJALI U BO3ayXa B

€
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[OYBAX [IOCTOTHHO MEHSAETCH B 3aBUCHMMOCTH
OT NMOIOJAHLIX YCJIOBUU. TemMmeparypHbIe
KOJICOAHUA OYCHb PEe3KU Yy NOBEPXHOCTH, HO
OBICTPO CIVIAKUBAKOTCA € IVIYOMHOI.




00eHHOC 4B CHH(
\IOCEYILIeHHe 3
KOro BelecTBa B OCHOBHOM 32"
IMUpAIOIIMX KOpHeil pacTeHWii m
onajgal@ieii JUCTBbL. JTO LEHHBIH
MCTOYHMK JHEPruu 1Jsi 0aKTepmii,
Ipu0OB M MHOIHX KMBOTHBIX, II0ITOMY
oYBa — caMas HACHIIIEHHAs JKNU3HbIO
cpeaa. Ee CKpPBITBHIN OT IJ1a3 MUP OYEHb

oratr M pazHoooOpaseH.
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Tapa3uTusy THPOKO i
pa I AHeHHOEB-IIPHPO/IE sIBJIe
HeT HA OIHOI0 BUAA MHOTOKJIETOYHBIX
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[BIX MJTH PACTEHMNIi, KOTOpPBIE He
uMesd Ob1 CBOMX Napa3uTos. OHN
00HAPYIKHBAIOTCH AaXKe Y OaKTepHuii.
IIapa3uThl MOI'YT HACEJATH MOJOCTH TeJIa
X035IMHA, MPOHUKATH B TKAHU WJIX BHYTPb
OTACJIbHBIX KJIETOK. CJI0KHBIN OPraHu3M

03sIMHA AJ HUX — LeJIbIN MUP.

’KNBOTH




( BMIb

xX03s1el 1CTE
Jien N 5 Y \ B 3

ﬁ p YHbBIE
KMBOT OrJI Z
nepesa nuiny 0es
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CJIYKUT AKIKE
3alUTO BHELIHUX
Bo3aencTrBun. Um He
IPO3UT BHICHIXaHHE, A
KOJIeOaHUS TeMIleparypbl
MJIM CMATYEHbI, HJIH (B
reJIax TelIJIOKp()BHI)IX)
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4‘;§f JKO/I0r1IeCKue TPyIHOCTH B
M UK HAPA3HTOB — HX IepeH
[Ha K JPyromy, I03ToMy Ha TOW
KOIIa OHM IIONAJAal0T BO BHEIIHIOIO
cpeny, ¥ HUX Pa3BHBAIOTCS CJI0KHBbIE 3aIIIHTHHIE
00010uKkHM. Hanpumep, siiinga ackapu/a 3anuiieHbI
TOJICTHIMM MHOTOCJ0MHBbIMH NOKpoBaMHu. B nepuon
CMeHBbI X0351€B OCHOBHAsI Macca Napa3uToB
norudaer. Boicokasi II0J0OBHUTOCTH, KOTOpAasi
o0ecnmeyrBaeTcsa O0OMIMEM IMUAIIH, KOMIIEHCHPYET
3Ty rudeib. I103TOMYy roBOPAT, YTO AJI NAPAZUTOB

XapaKTepeH 3aK0H 00JIbIIOr0 YMCJIa SIUIL.
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I U lc’ HBIC

pealc [ ,: ' X0351
o7 D OB
MOPAIKS 4 HbIXy,
ocooen. s HKYI '1;\
KOpoeanbl, e C -
IKOJIOTUYE OYKM

3peHud B csl

napasuramMmu /iIepeBbEB,
32CeJII0OT CTBOJIbBI XBOHUHBIX
JUIIb B TOM cJiydae, ecjiu
JIEPeBO HE B COCTOSITHUU
3alIUINATHCS OT HUX




CHIBHO PA3INYAIOTES pa3H1>1x qacTax BOJ :'J
i : uﬁpnT BeUHbIi MpaK. 3xeck
L

OrpoMHOE JIeHn_ NIyOOKHMX BIAJMHAX OHO

3emuin. Y iHA MOCTOSTHHAS HU3KAasl TEMIIEPaTypa
0K0J10 -2 °C, HH3KO0€ coAep:KaHHe KHCJI0POoaa.
KuByT 3/1eCh TOJIbKO MUKPOOPTaHU3MBbI U
HEKOTOPbIE JKHBOTHLIe. B BepXHHX cJI0sIX MOpeii u
OKeaHOB BOJa MPOHU3aHA CBETOM, a’3pPHpPOBAaHa,
TeMIlepaTypa ee MeHsieTCsl B TeueHHe rojaa, B Heid
00MTaIOT BOJAOPOCIH U MAET (DOTOCHHTE3.




Puc. 221. Tny6okoBogabie YAMJIBIHKH:

1 — camka uepaumu (Ceratias holboelli) ¢ napasuTuyeckum camuom (Ila), 2 — Heouepauusa (Neoceratias
spinifer) ¢ mapasuTudYecKuM caMnom (2a), 3 — rayjaodpuna (Caulophryne jordani); 4 — menanouer (Melanocetus
apogon); 5 — GopodpunHa (Borophryne apogon); 6 — rurantaktuc (Gigantactis macronema).
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Hanpumep KOB-
qepH [ HAPY/KEeH
3AaMKHYTBIM MUKJIA B
MCI0JIb30BaAHNUN BO/bI. A
IMonaexaniue BoIICTIeHUIO |
NPOAYKTHI 0OMEHA BellecTs

MOCTYNAaloT N3
BbLICJIUTEAbHBIX OPraHOB B
KHIIIEYHUK B BU/IE
PaCTBOPOB, HO B 3a/J{HEH
YacTU KMIIKHA BOAA
0TCAChIBACTCH BHOBb U
HUCIIO0JIb3YeTCs 1JI11 HOBOTO
MUAKJIA.
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HEIPOH] YIO ISt
BOAbI « my» Haji
TEJO0M, MOJIOCTH IO/
KOTOPOM HACBIIICHA
BOAsIHbIMHU nmapamu. Croga
U OTKPBIBAKOTCS
-) Ixaﬂbua, 1103T0My

TKPbLJI
n qHym
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npenae # HbIe CK¢ )0C
NnEepPeaE HUSL
JKUBO Jlen
IUIABAIOT €O (
45 KM/4, A €2
OBICTPOXOIHE
pPbI0 — TyHEl I
pe1oa — 75° 0
B Bo3ayxe Ke COKOJI-
cancaH B NMHKHPYIOILEM
IoJjiere pa3sroHsieTcs a0
290 kM/4, a CTPUKHA
JIETAKT ¢ 00BIYHOM

- ckopocThio 180 km/4.
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CKOPOCTE AOCTHTAET
1201c,§?ﬁ1?ﬂ Jﬂ§
CpaBHEHMS: YeI0BEK B
BOJIe ILIBIBET CO
CpelHel CKOPOCThIO 7
KM/ 4,42 B oere

NOCTUTAE€T CKOPOCTH
- 36 KM/4.
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FaMd £ 910 Ma¢coBas

OF Y CKOIIA 1§ aKI/IM- 1100 MPUYNHAM C B
CHHIKAETCS aIPa I/IH leTHHE 3aMOPBI MOFYT OBIT
B IIpy1ax, 03€pax u /i SKE MOpﬂX NU3-32 HATPEBAHUA BOADbI
HPH KC 1aaeT PACTBOPHMOCTD KHCJIOPO/IA.

I'nOnyT B HEPBYIO 04€epeAb PbIObI, MOJLIIOCKH U
IJIAHKTOHHBbIE OPraHu3Mbl. JIeTHHe 3aMOpBI YacTO
OBIBAIOT B A30BCKOM M bajaTuiickom Mmopsax. 3uMHHe
3aMOpPbI BO3HMKAKT [1a’Ke B peKax H3-3a JIeJ0BOI0
IMOKPOBA, KOTOPbLIA MelaeT NMPOHUKHOBEHUIO
KHCJI0pPoAa M3 Bo3ayxa B Boay. O0mmupHbIE 3aMOpPHbIE
SIBJICHUS KAaKAYI0 3MMY BO3HUKAKOT Ha peke O0u, B
KOTOPYIO CTEKAKT OeJHbIe KHCJI0POA0M 00J0THBIC BOAbI.
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IPYyrux
napa3uT( npumep,
Hae3JHUK allaHTeiec,
MOPAKAIOIMN I I'yCEeHU L

U3BECTHOIQ BpeauTeId
KaIlyCThl — KayCTHOM
OeJITHKH, CaM, B CBOIO

20 BH10B NAPA3UTOB.
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Ka4ecT a MBI,
camMu M HTH %A

odepenb, CTpPaaaeT NPUMEPHO

Prc. 213. Haean-
HEK  MeaxolOpiox,
OTKJAaabIBaronad
.~ ABRYKH B TeJNO MO~
JOA0E TryCOHHYKE.
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BbLIYILTSIETCS JINUMHKA. O
o0OuTaeT M HUTAETCA BHYTPH
TeJa I'YCeHUIbI, BbleIasi ee
u3HyTpu. Hpu s3ToM JInunHkKa
€CT He KaK|IoMaJj0, OHA
J10JIT0€ BpeMsl He TPOraer
HEPBHBbIE y3JIbl I'YCEHUIIbI,
TaK YTO Ta MPOAOJIKAET
MOJI3aTh U aKe MUTATHCH,
Oy1y4M yxKe 4yTh He
HAINOJOBUHY CbHEICHHOMU.
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AHTC/ICCOB AT A /]
"€ ryCenuuamMu, 1esTeJbHOCT
IIbHO) CHUKAeT 3(P(PEeKTHBHOCTH
1ép. noraa Ha BTOPHYHBLIX NAPA3HTAX
MOCe/SIIOTCH TPeTHIHBIE, 2 B HEKOTOPBIX CJIy4asix
OXOAWT M 10 Napa3suTH3MAa B YeTBEPTON CTaANU.
Tak, B KHIIEYHHKE r0J10BACTHKOB U JIATYIIEK
MaApasUTHPYIOT PECHUYHbIC POCTEHIIIAEC —
ONAJIMHBI, HA HUX NOCEIAIOTCH aMe0bl, KOTOpbIe, B

CBOI0 oYepelb, MOPAKATCA MUKPOCKOIINYECKUMMU
rpudKaMmu.







