Kaxk MBI y>ke 3HaeM, 4YTO IMOAIIAPCTBO
MHOTOKAETOUHBIE AEAUTCA HA
HECKOABKO TUIIOB. CeroAHa MpI
IIO3HAKOMUMCSH C TUIIOM
«KuimeunomnoAocTabie»







ObLasa XxapakTepucTuka

K KMLLIEYHOMOIOCTHBLIM OTHOCUTCA 6onee 9 ThIC. BUAOB,
BEAYLLNX UCKTIIOYUTENBHO BOAHbIW, MPENMYLLECTBEHHO MOPCKOWU
0bpa3 XKU3Hu.

Cpean HMX BCTPEYanTCa Kak cBOHOOAHOMNABAoLME, TaK U
cnasume hopMbl, MPUKPENNEHHbIE KO AHY WX NMOABOAHbBIM
noeameTam (1 OKE XXMBOTHbLIM!) OpraHm3Mbl.

LI 4




KHUI11evHOIMOAOCTHBIE - ABYXCAOMHBIE }KUBOTHBIC, B
OOABIITTHCTBE CBOEM UMEFOIITIE 1)U E6Y10
CUMMEMPUIO TEAA, C MCITKOBUAHBIM TEAOM, HA
IIEPEAHEM KOHIIE KOTOPOTO PACIIOAOKEHO
POTOBOE OTBEPCTHE, OKPYKEHHOE IITYITAABITAMH.




AyueBas (paAuasbHAA)




CUCTEMATUKA




» I[Ipocaynraiire onucanue u
ckaxure :0O nmpeacTaBUTEAE KAKOTO
KAACCa MbI CETOAHA Y3HAEM?




Abpaam Tpambne
1710- 1784,
LLiBenuyapus

«51 ompe3sasn 2osio8y y
80CbMU Mamepeu,
umeswux demeu, y
KOmMopbIX PYKU euje He
nosieUsIUCh... 3aMeM 51
yemeepmoeasi 0OOHO20 U3
HUX».

lMepen BamMmu CTPOUKU U3
onncaHmna 6Monorn4ecKnx
onbITOB. [lpoBOAUN KX
Monoaowu weeunuapey Abpaam
Tpambne netom 1740 r.




3TO AEUCTBUTEJIbHO HacTosiLlee YyyaoBMLLe.
OAnuHHIOWME, BOOPY)KEeHHbIe 0CO6bIMUN CTpeKaTesIbHbIMU
KarncyJlaMM Ha wynanbuax. POT, KOTOpbIA pacTarmBaeTcs
TaK, YTO MOXXET NOrJIOTUTDb XXepTBy, HAMHOIO
npeBoCXoAsLLYy0 CaMy rMapy no senmumHe. Nmapa
HeHacbiTHa. OHa nNuTaeTca NocTosiHHO. NMoenaer
HeCMeTHOe KoJInuecTBo A06blun, BeC KOTOpou
npeBocxoauT eé cobcrTBeHHbIN. M'MAapa BcesaHa. B nuuyy
e roaaTca u aacdHUA C LMKIONOM, U rOBSIAMHA.







JlepHelickas rmapa




I'vapa otHocuTCA K TUNY KHIIEYHONOJIOCTHBIE .
Tun Knnme4yHomnoJaoCTHBIE — 3TO HU3HINE MHOTOKJIETOYHBIE

’KMBOTHBIE, TEJI0O KOTOPBIX COCTOUT M3 ABYX CJIOEB KJIETOK,
UMeeT JY4eBYIH0 CHMMETPHUIO..

ILlapcTBO
Ilox mapcrTBoO
Tun

Kiacce
OT1psan

I uapa

¥ Kunwmeunas
NnoaAOCTh

Hapyxnwii caoi

~

Paseupaio-
Hasica

Jlyuenast cummeTpus
HAPW




_ BHelLlHee CTpoeHue ruapbl

r} R Qo™
f/.,«' @ \
R ‘\ 'é

& P
J f \:\-‘\ Y f;(
12 4 %\ Porosoii /7

KOHYC

Crebenék

Moaowsa

TenbLe B BUAe TOHKOro
npoaoJiroBaToro MeLlo4vyka
ANMHOM Bceroot 2-3 MM pao 1
CM NpUuKpennseTcs K
PacTeHUIO UIn Apyromy

cybcTpary .

Ha HMXHeM KOoHLe —
noaoLlluBa.

Ha BepxHeM KOHLe Tena
rmapbl — pOoT U BEHYUK U3 6—8
wiynaneu.




Uynansya

KnetouHoe
CTpoeHue
rmapbl

Pomosoe A
omeepcmue

Tesio ruapbI COCTOAT M3 ABYX
CJIOEB KJIETOK: HAPY/KHOTIO —
IKTOJEPMbI 1 BHYTPEHHEI0 —
IHTOJEPMBI.

/
CmpekameneHbie
KNnemxu

KuweyHas nonocms

Mexay HUMU MMEKTCH ¢J1a00
au(pdepeHINPOBAHHBIC
KJeTKHU. IloocTh Ha3bIBaercs
KHILIEYHOM.

Criepmamo3zoudsl ~~
Siiueknemka -

3kmodepma

OT1crona v Ha3BaHHUeE TUIIA —
KnimeyHomnoJocTHbBIC.

SHmodepma —

MuwesapumensHele — S
KIemku






KnetouHoe cTtpoeHue rugapbl

[ Me3soznes
t

[TuesapumensHoO- ~

MYCKy/bHas
Kfiemxa
\/' CmpekamenbHsie
Xenesucmas KNemxu
Knemxa
- P8 [IpoMexymoyHas
[TulesapumensHasn -~ 8 Knemka
8aKyo/lb y
. KOXHO-MYCKYbHasA
99 o 3 Knemka

S.  (1epeHas
iy ~ Knemka

gHmodepma  Skmodepma |



KaeTkn

3KTOAEPMBI



Ko0>KHO-MyCKyABHBIE KAETKU

MycKynbHOe
BOJIOKOHLle



JIBUIKEHHE THAPbI

Pacckakure no PUCYHRY KAK HNECPECABUTACTCH I'H/IPaA



HepBHBIE KAETKU

Teno HepBHOMN KJ1IETKMH



Eciu cocya, B KOTOPOM KMBeT r'ujapa, cjerka KaYHyThb, TO TeJIO
"KUBOTHOI'0 OBICTPO COKMETCS, a IYNAJbIA YKOPOTATCH. Tak
7Ke ObICTPO COKPATUTCH TeJIO T'HAPbI, €CJIU JOTPOHYTHCS 10 Hee
NnpenopaBajabHON UIIoH. O0bSICHUTE ITO SIBJICHHE.

HepeHaA
cCHCTEemMm3a




KakoBO 3HaueHue pedsieKCoB B YXU3HU XXUBOTHOIr0?




CAOBapb

Peghaexc — 310 OTBETHAA pPEeaKIUA
OpraHMU3Ma HAa Pa3ApPaKEeHUE,
OCYIIIECTBAAEMAA U KOHTPOAUPyeEMAA

HEPBHOU CUCTEMOMU.




KJ1IETKMN
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CrpekareAbHBIE KACTKH

CtpexkaTenbHas
Kancysa c

CtpekaTenbHas
HUTb

YyBCTBUTE/IbHbIN
BOJIOCOK




CTpekaTesibHble KJIeTKHU

Pirc. 41. Cxema crpocnns cTpekaTenbHOIN
wieTkm: I — aapo; 2— cTpekareabHas Karcyna;
7 — YYBCTBHUTECIBHBIN BOJIOCOK;

4 — cTpexarenbHAsS HUTE: CBCpHYTas ( cripapa)
i peiOpomcennan (cnepa)




::OZ':(HZ'bHaH CTpekaTesibHas
ycKy KJIeTKa
KJ1IeTKa
HepBHasn :ﬁ:::"b'e
KJIeTKa
NMPpOMEeXXYTOUHDI

e
KJIETKUA



Kaetkn

3HTOAEPMBI



IIumeBapuTeABHO-MYCKYABHBIE KACTKH

KuweyHas

nosoCTb NMuyeBapuTenbHbI
e BaKyosnu




IInTrague



IIluTaHue MPONCXOAUT B ABA ITAIIA!

Ilepeveu 3man — BHyTPUIIOAOCTHOE ITHUILIEBAPEHUE

[ Trima B KHUIIIEYHOM IIOAOCTHU U3MEABYAETCA IIOA AECICTBHEM
ITUIIEBAPUTEABHBIX COKOB, KOTOPBIE BHIACAAFOTCA HUAIIIEBAPUTEABHO-
MYCKYABHBIMU KACTKAMH.

Bmopou sman — BHyTPUKACTOUHOE ITUIIIEBAPEHNE

MeAKye 9aCTHYKY IIAIIN 32XBATHIBAFOTCA AOKHOHOKKAME
ITUIIIEBAPUTE ABHO-MYCKYABHBIX KAETOK. OOpasyroTcs
ITUITIEBAPUTEABHBIE BAKYOAM.



YAaAeHHE HEIEepPEBAPEHHBIX

JACTNYCK IINIIIN

MPOUCXOANT Yepes porT.




BriaeaeHUE TPOAYKTOB

KUNU3HECACATEABHOCTHU
NPOMUCXOaAUT BCEN
NOBEPXHOCTbIO TeNa.




AbIxXanue

MPOUCXOANT BCEW

NMNOBEPXHOCTbIKO TEJIA.




Puc. 42. Becnonoe pasmMuoxenme rigipel (novkopasce)

Pa3MHO)aeTcs ruapa nososbiM U 6ecnosbim
(noukoBaHMe) NYyTAMM.
NoukyeTcs OHa 06bIYHO NleToM.



Pa3szMmHOXKeHUe

m DbecrioAoe —




Pa3szmuosxeaue

s I1loAOBOE — C TOMOITIBIO TraMeET

My>XCKWe raMeTbl — CrepMaTo30Uabl.

YXeHckue raMeTbl — ANLEKNETKMN.




Pa3szmuosxeaue

s I1loAOBOE — C TOMOITIBIO TraMeET




Putc. 43, [Tonosoe paaMHOMKCHNE MIIPH

BbIBalOT r’MApbl, Y KOTOPbIX CriepMaTo30MAbl U
fiULleKN1IeTKM 06pa3yroTca Ha pa3/IndHbIX 0cobax. 3TO
pa3aenibHOMNOJble XXUBOTHbIE. Y APYrMX BUAOB ruap m
crnepMaTto3ouabl, U SSMLLEKJIETKM 06pa3yroTcs Ha Tene
OA4HOro opraHusma. Takue >XMBOTHbIE, COBMeLljaroLwme
B cebe NpMU3HaKM " YXeHCKOro, U My><CKOro nona,
Ha3bIBalOTCA



Putc. 43. [Tonosoe paaMHOKCHNE TIPS

K oceHu B Tene ruapbl o6pasyroTca My cKkue
(cnepmaTo3omabl) U xxeHckue (SULeKNeTKN) NosoBble
KJIETKMU, U NpoucxoauT onsiogoreopeHme. Obpasyercs
3Urora.

K 3uMe Bce rmgpbl B BoAOeMe yMUpaloT, a HoBoe
NnoKoJieHMe pa3BuBaeTCAa M3 Nnepe3MMoBaBLUEN 3UroTbl.



OaHa)xxabl TpaMbne ycrpoun
HaCTOALMMA NPECHOBOAHDbIN
300MnapkK.

B ogHOM U3 6aHOK XXUnu
ruapsbl. MoHayany Tpambne
NMPUHAN UX 32 HUTYaTbIE
Boaopocnu. OagHaKO OHM
LIeBeJsIn/In CBOMMM

OTPOCTKaMM, 3TO paCTeHMAM
Bpoae 6bl He CBOUCTBEHHO.

JXenana pa3BesATb CBOU

coMHeHus, Tpambne

pellunTesibHO pexer

HOXXHULIAMU paci/iaCTaBLWIYHKCH BPuc. 44. Perenepanns nuipe
Y Hero Ha f1afoHM ruapy

nonepek n onyckaer

NnoJIOBMHKKU 06paTHO B COCYyA.

SAACHO, YTO XXMBOTHOE

ONMpaBUTbCA OT TaKOWU

onepauuMm He B COCTOSIHUM...




Yepe3s gecatb AHEN Ha AHe 6aHKMU
cuAenn, Kak H1 B YeM He 6biBano,
ABe rnapbl-6JIN3HSLLKM.

ONNHHBIMM TOHKMMMU LynaJsibLlaMm
OHM JIOBUJIU MEJIKUX PauKOB U
3acoBbiBasin cebe B poT.
CnepoBaTenbHO, rmapa BCe-TaKu
»XuBoTHoe. CywlecTtBo, KOTopoe
MOXXHO 6e3 Bpena Ans Hero
pa3pe3aTb Haasoe!

Ha yeTbipe yacTtu! 310 HEBEpOATHO!
«BHayasne 1 c TpyaAOM BepuJ1 CBOMM
rnasam... Kto mor soobpasuntb, uto
Y Hee oTpacTeT rosoBal» —
BOCTOP)XEHHO 3anucbiBaeTr Tpambne
CBOM BrnevyaT/ieHus.




AoOpaam Tpamone.
[IIBeniapckuit HaTypaIUCT
[lepBbiit HaYaI
MCCJICIOBAHUS CIIOCOOHOCTH
K PEreHepaLnin Tuapel.

3eneHas rungpa. ViIMeHHo ee
nsydyan Tpambne.



4 TepMHUH «pereHepamus»
Wk npeanoxen B 1712
(ppaHny3ckum yueéHbIiM P.
Peomiopowm,

PereHepaumsa — CNOCOBGHOCTDb
BOCCTaHaBJ/IMBaTb YTPa4YeHHble
WM NOBpeXXAeHHble YaCTU Tena.
F'mapa nerko BocctaHaB/IMBaeT
yTpaueHHble YacTu Tena. flaxe
CUJIbHO U3paHeHHas, OHa

Bb)kuBaeT. [IpecHoOBOAHaNA
rmapa cnocobHa NoOsIHOCTbIO
BOCCTAaHOBUTb CBOMN OPraHu3m,
AaXxe ecsiM OT Hee OoCTaeTcA
JIVllb Of4Ha ABYXCOTas 4acTb

TeJia.
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Kaacc Cyugpouonsie (Mmedysw)

HacunrsiBaeT 0K0OAO
200BuA0OB. MeAy3HbI
KpyIIHEE, YEM Y
THAPOUAHBIX, U B
>KII3HEHHOM ITHUKAE

Ipeo0AAAAFOT UMEHHO OHMU.




KUuszHeHHBIN ITUKA

.\‘

AvuekneTka

W

Cnepmarozoungbl

@

JinumHka

MNonun
(nnanyna)







Tlumarue




Camasa OoabIas MmeAy3a

s Meaysa apxrudeckad nmanes (Cyanea) 3aHeceHa B
Kuury pexopaos I maHECa 32 cBOM OTPOMHBIE Pa3MEPHI
— IIAfITTKA OAHOU M3 €€ OCOOEH B ITOTIEPEIHOM
AUAMETPE COCTABHUAA aK 2,28 M, a IIIYIIAABIIA
U3MEPAAUCH 30,5 MeTpamu!




= BrrroBuanm e€ B ceBepo-3ammaAHON 9acTH ATAAHTHKHI B , TYT
ke, B CeBepo-3ammaaHOIT ATAAHTHKE OHA U obuTaeT. Ecan Obl ppIOakn
PACIIPOCTEPAH IIIYHAABIIA 3TOU OCOOU B pa3HBIE CTOPOHEL, TO AAMHA
TAKOH MEAY3EI COCTAaBHAQ OBI /3 MeTpa. DTO CAMOE AAMHHOE KHBOTHOE
Ha 3emae! VIMeHHO mocAe TOTo CAyYIas MEAY3a APKTUIECKas ITHAHE
CIUTAETCSA CAMOM OOABIIION MEAY30M B mupe. Kaxaas Takasg ocoon B
TEYEHHUE CBOEU HEAOATOU KU3HU CIIOCOOHA CBECTH OKOAO 15 THIC.

PBIOOK.
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|>KHByT KOAOHUSIMMH.

VIMeroT U3BEeCTKOBBIN w

~ .
w a
Y r

CKEAET, KOTOPBII 0Opasyer” ™ % N
pU@HIL. N
1| ImraroTcs MmeAkmMmT

Opf AHM3MaMM, HapaAI/ISYH
X KAK I I/IAPZI.

|O6p33 JKU3HU —
HEITOABIKHDBIMN.



Pa3zmMHOXKar0TCA ITyTEM ITOYKOBAHUA.
B >Kru3HEHHOM ITMKA€ OTCYyTCTBYET




SHAUCHUE

s Koparioewvie noaunsve o6pasyrom xopaiioése
pugpve — mecmo obumanus MrHozux
HCUBOMHBLX.

n IIpupoonwvie pursmpamopuve 600ut.

m Oﬁpasoea./m 3a.1eMHCU USBECHAKA.
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AKTUHUN- MOPCKME aHEMOHbI- KPYIIHbIE
. OIMHOYHbIE MOMMbl. He uMeroT ckenera.

Lynasel, CTPEKATE/IbHbIE KIETKU KOTOPbIX
- rlopaxkarot  jobbidy— MENIKyto  pblby,
= KpyriHoM  pblbbl  BbI3bIBAIOT  OXKOIM.




AoMalitHee 3aAAHHUE

s § 12-13 yyeOHUK 1 TeuaTHAA TETPAAB.

s IloAroTroBuTCA K HPpOBEPOYHOM IO TUITY
KuineuynomoAocTHsbie.

s CooO1eHuna nau npe3eHTanuu:
IICYCHOUHBIM COCAABIIINK, CBUHOM IICTICHb,
OBIUUU IIEIIEHD.



IloaymaiiTe u OTBETHTE HAa BOIIPOCHI:

s 1.00BsACHUTE, TOYEMY KHUITIETHOIIOAOCTHBIE
IIOAVYIHAN Takoe HazpaHuer [lo kakum
IIPU3HAKAM KIBOTHOE MOKHO OTHECTH K 9TOMY
THITY?

s 2. \OKaKHTE, YTO KOPAAA, MEAY3A B THAPA
OTHOCATCH K OAHOMY THITY KHBOTHBIX.

s JA.KaxKoBO 3HadyeHme KUIIIEYHOIIOAOCTHBIX B
HpHper?

s 4.Kak mosBmaach KOAOHHMAABHAA HOPMA KUZHU?



Bbi6bepuTe npaBuibHbi€ YTBEPXXAEHMUS.

1. Cpean KMLLEeYHOMNOJIOCTHDbIX YXUBOTHbIX €CTb NpeAcTaBUTEeNN C
Ny4yeBOU U ABYCTOPOHHEN CUMMETpPUEen Tena.

2. Bce KNLWEeYHOoNoNOCTHbIE UMEKOT CTPEeKaTeJibHble KJ1IeTKM.

3. Bce KMLLEYHOMNOJIOCTHbIE — NPEeCHOBOAHbIE YXUBOTHbIE.

4. Hapy)XHbI/ CNOM TeJla KMLLEYHOMNOJIOCTHbIX 06pa3oBaH KOXXHO-
MYCKYJ1bHbIMM, CTpEeKaTeJ/ibHbIMW, HEPBHbIMU U MPOMEIKYTOUYHbIMMU
K/1IeTKaMM.

5. NepeaBsmxeHne rmapbl npoucxoauT 6narogaps CoOKpaleHUo
CTpeKaTeNlbHbIX HUTEMN.

6. Bce KMLLEYHOMNOJIOCTHbIE — XULLHUKM.

7. Y KMILEeYHOMNOJIOCTHbIX ABa TUMNa nNuuieBapeHus —
BHYTPUKJIETOYHOE U BHEKJ1IETOUYHOe.

8. 'mapbl He cNOCO6HbBbI pearMpoBaTb Ha pa3apaXeHUs.



