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CoapyxkecTBoO
’KUBOTHBIX U (PU3UKHU

[ToaroroBuna ApnomrHa MaprHa
yuenuna 10 knacca MOY-COIII c./lanninoBka
Atkapckoro p-Ha CapaToBCKOM 00JI.
PykoBomutens Mockanenko puaa AHaTroabeBHA

y4uTEeNb (PU3UKU



Llenb paboThl.

C noMoOIIBI0 OPraHOB YYBCTB Y€JI0BEK OCYIEeCTBJSCT
B3aMMOJACHCTBHE C OKPYKAIIUM MUPOM. UMEHHO O3 TOMY
YyBCTBA ABJAKTCA (PYHAAMEHTAJIbHOU OCHOBOM 4€JI0BEYECKOI0
NMOHMMAHUSA M MBIILICHHUS. 32a4aCTYI0 JeTAM PACCKA3bIBAKT O
TOM, YTO YeJI0BEK 00/1a1aeT NATHI0 OPraHaAMH YyBCTB, HO B
AEeMCTBUTEJIbHOCTH UX MOKET ObITH Jaxe 00JiblIe 1eBIATH.
OaHaKo y ’KMBOTHOI'0O MUPa B 3TOM €CTh IIPEBOCXOACTBO. Y
HEKOTOPBIX KMBOTHBIX TOT K¢ HA00P OPraHoB YyBCTB, YTO U Y
JI/Ieil, HO UX MPOsIBJIeHHEe ropa3ao ocrpee. Oco0eHHOCTH
»KUBOTHBIX B TOM, YTO MX BOCIIPUATHE MUPA MOKET
CYLIIECTBEHHO OTJIMYATHCS OT 4eJioBeuecKoro. Ecrs Haoop
UHTEPECHBIX YYBCTB )KUBOTHBIX, C KOTOPHIMH fl X041y
MOAEJIUTCS.



YIEKTPUYECKUU
HOC

[Imockuii KIt0B yTKOHOCA (JJIMHA OKOJIO 6,5
CAaHTUMETPA) MOKPHIT MHOXKECTBOM XKeEJI€3, KOTOPhIE
CIIY’KaT pelenTopaMu dIEKTpUUeCcKoro noisi. CBoum
KJIFOBOM YTKOHOC CIIOCOO€H 4yBCTBOBATh B BOJIC
AIIEKTPUYECKOE MOJIE HAMPSIKEHHOCTHIO B THICSIYHBIE U
JAXKe TECATUTBICTYHBIE JJOJIU BOJIBTA HA CAHTUMETP.
Takast HanPsSIKEHHOCTh CO3/IACTCA B PEKE IIUPUHOU 75
METPOB, €CJIU C IBYX MPOTHUBOMOJIOKHBIX OCPETOB
OMYCTUTh B BOAY JICKTPOJbI U MOJKIOYUTH K HUM
Oarapeliky ot kapmaHHoro ¢onapuka. Kpome
MOCTOSIHHOTO AJIEKTPUYECKOTO MOJIs PACTIOJIOAKEHHBIE HA
KJIFOBE YTKOHOCA PELENTOPhl BOCIPUHUMAIOT U
nepemenHoe yactoro 70 300 repi. ITu peuenTopsI
MO3BOJISIIOT YTKOHOCY YJIaBIMBaTh AIEKTPUUYECKUE
CUTHAJIbl, KOTOPbIC U3AI0T IPU JBUXKECHUU MBIIIILbI
HEBUIMMbBIX B MyTHOM BOJIC U PEUYHOM HJIC JISITYIIIEK,
KPEBETOK, PbIO, 36MJISIHBIX YEPBEH, MOJUTFOCKOB U
JMYMHOK HaCEKOMBIX. biarogapsi cToiab COBEpIIEHHON
JIOKAIIMOHHOMN CHCTEeME YTKOHOC CIIOCOOEH JI00bITh U
ChECTh B JICHb CTOJILKO YKa3aHHBIX «JIAKOMCTBY», UTO UX
BEC MIOYTH PaBEH €ro COOCTBEHHOMY




IXOJIOKALIAA.
JleTy4yue MBIIIM CYUTAKOTCS CJENbIMHU )KUBOTHBIMH, Y KOTOPBIX HA CAMOM JieJjie
ecTh 3peHue. [71a3a y jJeTyunx Mbllleid 04eHb MaJleHbKHUE U ci1adee pa3BUTHI, a BCe
MOTOMY YTO OHHM Pa3padoTajy cnocOOHOCTh OXOTHUThCS € MOMOIIBIO 3BYKA.
IXO0JIOKAIHUS Y JIETYYNX MbIIIEeH — 3TO UCII0JIb30BaHME 3BYKOBbIX UMITYJILCOB
BbICOKOI TOHAJbHOCTH M yJIaBJIMBAaHHE BO3BPAIIAIOIIUXCS NMITYJIbCOB. Bee
HeJIAeTCS ¢ HeJbI0 OIIEHKH PACCTOAHUS 1 MECTOHAXO0K/IEeHUS 00bEeKTa B CBOEM
okpy:keHnHu. OHU AHAJM3UPYIOT 00bEKT, HE TOJbKO OCHOBBIBAsSICH HA BpeMsl,
1ocJjie KOTOPOro UMIYJbC K HUM BO3BPALIA€TCsl, HO U 10 J0IJIEPOBCKOMY CABHIY
3BYKa, KOTOPbI PacCKa3bIBA€T UM 0 CKOPOCTH JABUKEHHUSI HACEKOMOTO.




JleTyune MbIIIN «BUAAT» HAIILY KPOBEHOCHYIO CHCTEMY

JleTyuune MblIu (BU, KOTOPBIM HA3bIBAIOT «BAMITMPAMM)) —
€IMHCTBEHHBIE MJICKOTIUTAIOIINE, KOTOPBIE MUTAOTCS
KpoBbl0. Hoc «BamMIiupoB» CHa0XkEH CBOETO pojia
MH(paKpacCHbIM JETEKTOPOM, PEArUPYIOIIUM HAa U3MEHCHUS
TEMIIEPATypPhI TEJIa — HA PACCTOSHUU. ITO YK€ YAUBUTEIBHO,
IIOTOMY YTO APYTHM MJIEKOIIMTAIOIINM, BKIIFOUasl HAC C BAMH,
HY>KHO JIOTPOHYThCS JI0 MPEAMETA, YTOObI CKa3aTh, TEIIbIN
OH WM X010/HbI. Ho caMoe mopa3utenbHOe Ipyroe: OHU
YMEIOT ONPEIEIIsITh, KaKasi BEHAa MPEACTABISAET JJIs1 HUX
HanOOoJIbIINK HHTEpeC. X «TemIoBble TaTYMKU» HACTOJIBKO
COBEPIIICHHBI, YTO UM HE MPUXOAUTCS TEPSITh BpeMsl, T10
HECKOJIBKY pa3 3aIyckas 3yOKH B IUIOTh CBOEH KEPTBHI.
«Bamnupsl» monajaaroT NpsiMO B BEHY, U BCETA C MEPBOM
MOIBITKH



NudpakpacHoe pacrio3HaBaHUE
bosplias 4acTh TEIJIOBOTO M3Iy4YE€HUSI OObEKTOB NPUPABHUBACTCS K KOMHATHOM
TEMIIEPATYPE U OCBEUIAETCS MHPPAKPACHBIM CBETOM, IO3TOMY 3TOT CIIOCO0
MOXKHO UCITOJIb30BaTh JJIs1 OLIEHKU OKPY>KAIOIIEeil CPEIb.
IMEHHO 3TO U JIeJIat0T HEKOTOPbIE JKMBOTHBIC, AHATIU3UPYS CUTYAIHUIO,
MPOUCXOJIAIIYI0 BOKPYT HUX, C IOMOIIBIO TEIJIA, UCXOSIIErO OT KUBBIX
OpraHU3MOB.
VY HEKOTOPBIX 3MEN, KOTOPBIE OXOTATCS Ha TEIJIOKPOBHBIX KUBOTHBIX, €CTh B
paliOHE TOJOBBI CIIEIUATBHBIC IETEKTOPHI, CIIOCOOHBIE 0OHAPYKUTh
uH(pakpacHoe uziydeHue. Jlaxe cienbie 3Med MOTYT ObITh XOPOIIMMHU OXOTHUKHU
C IOMOIIIBIO 3TOTO HABBIKA.




MarHetmusm

JIns1 maen BEpHYThCSI B CBOU
yJIEN MOCJIE HAMPSIXKEHHOTO JTHS
MIOJIETOB — 3TO BOIPOC KU3HU U
CMEPTH.

VYneu Toxke "3aMHTEPECOBAH" B
TOM, YTO ITY€JIa BCIIOMHHUIIA, T
HAXOIUTCS UCTOYHHK IMUTAHUS.
[Tuensl MOTYT Jie7aTh MHOTO
HEOOBIYHBIX BEIel, HO N30BLITKOM
MO3TOBBIX U3BHJIMH OHHU HE
HaJleJICHBI. JJ1s1 HaBUTranuu OHU
UCIIOJIB3YIOT PA3IUYHYO
UH(pOpPMAIIUIO, OUH 13

() HITKOR KO OO HA

.



YaerpaduoaeToBoe
M3JIy4YCHHUE

BoapmIMHCTBO M1OAEH COITIACSITCS C TEM, YTO
IBETHI — 3TO KpacuBO. OQHAKO, B TO BpEMS KaK
JUUTSL HAC OHM SIBJISIFOTCS IIPOCTHIM YKPAILIEHUEM,
JUUTSI HEKOTOPBIX PACTEHUM U HACEKOMbBIX OHU
AKU3HECHHO-BAXKHBIN 3JIEMEHT, IIOTOMY KaK OT
[IBETOB OHU MUTAOTCSA. [[BETHI CYIIECTBYIOT JJIs
TOTO, YTOOBI CIIOCOOCTBOBATE OITBELIIEHUIO
HAaCEKOMBIMHU, ITIOATOMY TaK BaXKHO, YTOObI OHU B

HEKOTOPOM POJIE BBIJICISUIUCH. DTO, B CBOKO

o4yepeb, IOMOraeT HaCEKOMBIM HAUTH UX.
Takme 11BETHI, paCCMOTPECHHBIC B
yIBTPa(hHOJIETOBOM CIIEKTPE, AEMOHCTPUPYIOT
HaM 0COObIe MOJIeNH, ""pa3paboTaHHbIe" ML
npuBiaedeHus muen. [Tuensr obnagaror
OTJIMYHBIM IMAa30HOM I[BETOB, a B UX
OpraHM3ME COMICPIKUTCSI MHOXKECTBO SUCEK,
CIeHHMAaILHO MPEIHA3HAYCHHBIX IS
oOHapyKeHHUsI yABTPa(HOIECTOBOTO U3TyUCHHS.



I omstpu3zanms

CBeT MOKeT K0J1e0ATHCHA B PA3HBIX HANIPABJICHUSX,
HO KOIZIa BeCh CBET ABUKETCH IO OJHOM M TOM xKe
IUIOCKOCTH, 0 HEM TOBOPHT, YTO OH MOJISIPU30BAH.
Yej10BeK HEe B COCTOSSHUU OOHAPYKUTH
MOJIIPU30BAHHBIN CBET 0e3 ClenuaJaIbLHOro
oOopynoBanus. Bce moromy, uro
pacno3HaBare/ibHbIe KJIETKH B HAIIUX IJI1a3ax
PaCIOJI0KEHbI 0eCIIOPSA0YHO.

ITOr0 HeJIb3sl CKA3aTh 00 OCbMUHOIax. Y HUX
KAaKIas KJIETKA 3HAaeT CBOe MeCTO, I03TOMY KOI/ia
HalpaBJIeHHE KOJIeOAHUH CBeTA MonajgaeT Ha 3TH
KJIETKH, OHM BUJAT 3TOT CBET OYEHb SPKO.

Kak 3Ta 0c00€HHOCTH MOMOTaeT *KMBOTHBIM

' oxoruThbesa? OaHa u3 ayqmux GopmM MaCKMPOBKHU —
3TO MPO3PAYHOCTh, IOITOMY HEKOTOPbIE KMBOTHbBIE,
' B TOM YHCJIe © OCbMUHOTH, CTAJIH MPAKTHYECCKHU

HeBHAMMBbIMHU NPHU JITHEBHOM CBeTe B BOJIeE.

OaHaxko, MOABOAHBLIM CBET 00J1a1a€T
MOJISIPM30BAHHBIMU KOMIIOHEHTAMMU, KOTOPbIE
MOI'YyT ObITH 00HApPY:KEeHbI OCbMUHOramu. Korga
CBET MPOXOAUT CKBO3b NMPO3PAYHOE TEJI0
’KUBOTHOTI0, €r0 MOJISIPU3ALUA MOKET ObITH
U3MEHEHA, OCbMHUHOI 3TO YYBCTBYET M C JIETKOCThIO
3aXBaThIBAET J00bIYY



3PEHUE
N3BecTHO, 4YTO JeJb(UHBI UCIOAb3YIOT
I[EHI)CDI/IHOB IXO0JIOKAIMIO JJIS1 TOT0, YTOObI

OPHMEHTHPOBATHCHA B TOM MHpe€, B KOTOPOM
KUBYT. Tak KAk B MOPCKHX INIyOMHAX
BHIMMOCTb OCTABJISIET KeJIATh JIy4YlIero,
’KUBOTHBIM Jierde UCoJb30BaTh 3BYKH, YTOObI
"Bugern'' npeamernsl. MOKHO MOAYMAThH, YTO
3peHre UM BOOOIIE HU K YeMY, OAHAKO 3TO He
TaK.

3penue nejb(GPUHOB HAMHOIO JIy4Ille, YeM
MOJKeT Ka3aTbCsi. Bo-nepBbIX, X I1a3a
PacCIoJIOKEeHbI ¢ 00eHX CTOPOH I'0JIOBbI, YTO
MO3BOJISIET MM OXBATHIBATH OTPOMHOE
npoctpancTeo B 300 rpagycos. OHu Moryr
BHJIETh TO, YTO HAXOAUTCH c3aau. Bo-BTOpBIX,
KAKIbIH 17123 IBUKETCH HE3ABUCUMO OT
JAPYroro, 4YTo Mo3BOJIsIeT ;)KUBOTHBIM CMOTPETh
B Pa3HbIX HANPABJIECHUSX B OJJHO U TO Ke
BpeMsl.




MaTpU4yHbIN
rnas

BONbLIMHCTBO rna3, KotTopblie
npeacTtaBnAaAlOT cob0n HeuTo
6onbLuee, YeM NpocCTo
CBETOUYYBCTBUTEJIbHbIE KJIETKM!,
COCTOSAIT U3 JIMH3 ANA POKYCUPOBKMU
cBeTa. Ana (poOKYyCMpoOBKM
n3o6parxeHunsa JINH3bl MOTYT MEHATb
cBOolo pOopMy, KaK Yy YesioBeKa, uim
ABUraTbCA Bnepea v Hasapj, KakKk y
ocbMuHora . Takum obpasom,
HEeCMOTPSA Ha TO, YTO 3peHune — 3To
ob6uwepacnpocTrpaHeHHOe YyBCTBO,
OAMH U3 BUAOB PaKoob6pasHbIX
pa3BuJ1 OpUrMHaJibHoe pelieHme
BM3yaJZin3aLlMmn OKpy>xatlLuiero mmpa.
Fnasa BecnoHororo payka (Copilia
Quadrata) npeacraBnsaioT cobon aBe
3adPMKCMpOBaHHbIE HA MeCTe JINH3bI
M OAHY NOABUXKHYIO
4YYBCTBUTEJIbHYIO 06/1aCTb.
NMepeMewan AeTeKTop 3Ton obnacrtm
TYAa, KyAaa €My HY>XHO, OH uamepser
cTeneHb OCBELEeHHOCTH
OKpY>XalowWen TEpPUTOPUMN.



DNneKTpuyeckume pbibbl

HekoTopble npeacraBuTenn MOpPCKOM payHbl
Cnocob6bHbl reHEPUPOBATb 3JIEKTPUYECTBO.
BennunHa 3apspa yawe BCcero HeBeJsimka, HO
HeKoTopbie BuAbl pbl6b cnocobHbl BbipaboTaTb
HaCTOJIbKO MOLYHbINA pa3psaA, YTO OH MOXKeT
6bITb OonaceH Ana yenoseka. U3BeCTHO NATb
rpynn aJieKTpuyYeckux pbib6: Mmopckue
3Be3404eTbl, dJIEKTPU4YEeCKne CoOMbl, MOpPCKMe
3N1IeKTPUYECKMEe CKaTbl U HO)XKHOAMEPUKaHCKUM
3NneKTpuyeckum yropb . K HacTtosiLyemy
MOMEHTY crneuymanmctbl Hacuutanum 6onee 300
BMAOB pbl6b-reHepaTopoB.

dnekTpuyeckume pbibbl o6naparotT 0cobbiMu
opraHaMm, COCTOSILLMMM U3 XKEeNIe3UCTON UIn
MbILLEYHOM TKaHu. Mo cBoeMy nNpuHUuMny
AEACTBUA OHM HAaNMOMMHAIOT O6blIYHbIE
6aTapenkn C NPOTUBOMNOJIOXKHO 3apPAXKEHHbIMMU
nonrocamMm (<narOCOM>» U <«MUHYCOM>» ).
AoBonbHO 60sblIAA MOWHOCTb 3apsaAoB
AOCTUraeTca nocneaoBaTesibHbIM
coeiAMHEHUEM HECKOJIbKUX TaKuUX «baTtapeek>
B «reHepartop>» anekrpuyecrea. CBom
yAuBUTEJIbHbIE CMOCOBHOCTUN dN1eKTpUYeckKme
Pbi6bl NCNONDbL3YIOT AJIA OXOThbl, @ TaKXXe Ans
3awWwmnTbl OT 60Js51ee KPYNHbIX XULHUKOB.




BuBeHb HapBaJia — TMraHTCKUN
YYBCTBUTEJIbHbIN OpPraH

Jlosroe BpeMsi yU€HbIE HEAOYMEBAIM, 3a4EM
HapBaJly 3TOT CTPaHHBIN OMBEHb, TOYALIIMHN U3
royioBel. M, HakoHel, BeIsCHUIIN. [Ipexe
BCEro, OMBEHb OKA3aJIiCsl BOBCE JIAXKE U HE
OuBeHb, a 3y0. OnuH (M3peaka 1Ba) JITMHHBIMI
3aKPYYEHHBIN CIIUPAIBIO 3y0, TOKPBITHIMI
JECATHI0 MAJUIMOHAMH HEPBHBIX OKOHYAHUM.
Tak 4TO OUBEHB-3y0 — 3TO MPUOOP, KOTOPHIN
yMeeT IpeAcKa3biBaTh (PopMUpoBaHUE Jbaa. 1
HE TOJIbKO. OH MOXET ONPENECITAThH
TEMIEPATYyPy, JaBICHUE BOJIbI, & €CIIU €0
MOAHATH B BO3JyX — TO K OApOMETPUUECKOE
JIABJICHUE.




3epKanbHoe
3peHune

Pr16a-nipuBHIeHNE — OJTHA U3 CaMBIX
HEOOBIYHBIX OOMTATEIBLHUI] MOPCKHUX TTyOHH.
Acconuanuy ¢ HOYHBIM KOIITMapoOM OHa
yI0CTOMIAaCh Oiiaroyiaps riiazaM — AByM
OOJIBIIMM OpPaH>KEBBIM Chepam.

['maza peIObI-MIPUBUACHUS Pa3/ICJICHbI HA JIBE
4acTH, OJlarojiapsi 4eMy OHa MOXKET CMOTPETh U
BIIEPET U HAa3aJl B OIHO U TO ke BpeMsi. ITO BCE
PaBHO, YTO UMETH JIOMOJIHUTEIBHYIO Mapy I71a3
Ha 3aThLIKE.

TosibKO B cilyyae ¢ Hallleid pbIOKOM 3TO HE
OTJIeTIbHAS TIapa IJia3, a CJI0XKHAs CUCTEMa CO
BCTPOCHHBIMU UCKPUBJIEHHBIMU IJIACTUHAMH,
HAIIOMUHAIOIIMMHU 3€PKAJI0, KOTOPBIE
MO3BOJISAIOT YJIaBIMBATh TOHYAMIIIEE CBEUCHHUE B
MOJIYKHUJIOMETPE MO/l TOBEPXHOCTHIO BOABL. TO
€CTh 3TO CKOpEE JaXe HE IJ1a3a Ha 3aThUIKE, a
napa crenraibHbIX OYKOB CO BCTPOCHHBIMU
3epKajaMu, KOTOPbIE TO3BOJIIOT BUJIETh
IPOUCXOASAIIEE C3A/IN.
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