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MNpeoncnosue

Hopozoii dpyz!

Ilepen Bamm mocobue «I'oTOBEIE AOMAITHHE
sagaHuda». OHO COZAEpPyKUT OTBETH HA BOIPO-
Chl, 3aBepLIAIOIIME pa3feibl yueOHuKa « Buoso-
rusa. MHoroo6pasue »KHUBBIX ODPTraHW3MOB» AJNSA
7 KJacca.

OTBeTHI Ha BOIPOCHI Pa3fesIoB, MOCBAUIEHHEIX
HauboJiee TPYAHBLIM AJ1A YCBOEHHA TeMaM, He OT-
PaHMYUBAIOTCA 00beMOM HHpOpMAIHU, KOTO-
pBIift BHI CMO’KeTe IOYEPIHYTh H3 TEKCTa Ia-
parpapa yuebHHUKaA. OHM YACTO PpaACHIUPAIOT
M YTOYHAKT NPOHJIEHHLIN MaTepHa, a TaKKe
cozepkaT 00600ILIeHUsT CBeJeHMil, IMOJMyUeHHBIX
BaMY [IPY M3YYEHUH GUOJIOTUM B IIPEABLIAYIAX
KJlaccax. B apyrux pasgesax IpUBeJEHEI TONb-
KO caMble HeOOXOAMBIE CBEIEHUA ¥ IIOHATHA.

ABTOpPHI HANEIOTCA HA TO, YTO 3TO INOcoGHe
obnerynT BaM BLIIIOJHEHHE AOMAUIHUX 3a/a-
HUI U MOBTOPEHHE M3YYEHHOI'0 NIPHU IMOXIOTOB-
Ke K 2K3aMe€HaM, a IIpH BBIHYKAEHHBIX IIPO-
IIyCKaX 3aHATHIH IIOMOXKET CAMOCTOATEJ]bHO pa-
300paTeca B yueOHOM MaTepHaJe.

Axaldemurx PAEH,
npogeccop B. B. 3axapos



LUapcreo lNpokapnorbl

Bonpoc 1. KakoBbl 0cobeHHOCTN CTpoeHns Bak-
TepuManbHOW KNeTkmn?

B cTpoeHun GaKTepHAaIBHOH KJETKH BBI-
JEeNSI0T CNAeXVIOUE OCOOEHHOCTH
+ HeT OQOpPMIEHHOTro sAxpa (HacJieACTBeH-
HbIfl MarepHan (HYKJeOHX) He OTrpaHHYEH
OT LIUTOIIa3MBbI 060/I0YKOI1);
+ HA TMOBEPXHOCTH KJETOK YAaCTO HUMEIOTCS
PasHOTO PojJia »KTYTUKH U BODCUHKHK — OpTa-
HOHUZbI ABUXKEHUA;
*+ €CThL KJIETOUHAsA CTeHKa, ee OCHOBY CO-
CTaBJIAET BeIecTBO, OJIM3KOe K IIeJIJIIJIo3e,
MJIH KJEeTUYATKEe; MHOTHE DaKTepHH CHADYIKH
IOKPLITHI CJIOEM CJAU3HU;
+ HNMeeTcs LUTOILTa3MaTudecKas meMOpaHa,
oTAeNnAmasd UTONIJIA3MY H3HYTPH OT KJe-
TOYHOM CTEHKH;
« B IUTOILTa3Me MeMOpaH MaJjio, OHU IIpeJ-
CTaBJAAIT cOOOM BISTYMBAHUSA HAPYIKHOM IH-
TONJa3MaTHUYECKOA MeMOpaHb!:
+ HET OpPraHoOuJAOB, OKPY)XKeHHbIX MembGpa-
HOA (MHUTOXOHAPWUH, I[JACTHI, OHIOILIAS-

4

-



MATHYEeCKOH ceTu, amnmnapatra [OIbgKH H
Ap.);

+ pubOCOMBI MMEIOT MEHBIUHNH pasMep, 4YeM
Y 9YKapHOT;

» (epMeHTHI, 00ECIEYUBAIOIIIE IIPOLECCHI
SKMBHEJEeATEJAbHOCTH, PacCesaHbl B LMTOIIA3-
Me WJIN IPHKpeIIeHbl K BHYTPeHHel IToBepX-
HOCTH IIUTOMJIa3MaTHYeCKOH MeMOpaHsI.

Bonpoc 2. Hazosute ocHoBHble dopMbl HakTe-
PUanbHbIX KNETOK.

Ilo dpopme u ocobeHHOCTAM OO0BEIUHEHUS
KJIETOK Das3JW4aloT HEeCKOJbKO TPyNI Ha-
cToAmuX ODarTepuil: KOKKU, IIapoodpasHOH
¢dopMms1; unaoxokku, COCTOAIUIAE W3 IIO-
napHo cONMMIKEHHBIX KOKKOB; CIMpPenmoKokK-
xu, obpa3oBaHHBIe KOKKaAMH, COJMIKEHHBI-
MU B BUJE IENOYKHU, CAPUUHbL — KOKKH,
HMelomye BUJ IUIOTHBIX Iadyek; cmaduio-
KOKKU — CKOIJIEHHS KOKKOB B BHJ€ BHHOT-
pagHoOil Tpos3au; OauuJabl, WIA NAJOY-
KU, — BLITAHYTHIE B AJHHY DaKTepuHu: eub-
PUOHBL — pAyroo6pasHO H30THYTHIe GaKTe-
puM; cnupuiabt — GAKTEPUH ¢ BBITAHYTOM
munopoobpasHoit H3BUTOH hopmoit 1 T. 1.

Bonpoc 3. Kak nepemewaiorcs bakrepumn?

BakTepuu mepeMeliaOTCA € TMOMOIIBIO
JKTYTHKOB M BOPCHMHOK IIYTEeM CKOJIbMKe-
Huda. HekoTophle, IepeMeraach peaKTHB-
HBIM CIIOCO0OM, BBIOPACHIBAIOT CIM3b.



B on p o c 4. Ha kakue rpynnb o cnocobam nony-
“eHWs 3Hepriam aensatcs BakTepun?

ITo cmocoby nosydeHus sHeprun OakTe-
pUM TIOAPAa3AENsIOT HA zemepompo@Hbix,
MATAIOIHUXCA FTOTOBbIMH OPraHN4eCKUMH Be-
IIECTBAMY M QA8MOMPOPHbLX, CIOCOGHBIX
CaMOCTOATEJbHO CHUHTE3UPOBATH OpPraHHUYE-
CKMe BelllecTBA M3 HEOPTaHUYEeCKHX MIYTeM
doTocuHTEe3a UJIM XeMocuHTe3za. Tak, Ha-
IIpUMep, FrOTOBBIMY OPTaHUYECKMMU BeIIeCT-
BaMHM TNHTAIOTCS THUJIOCTHBIE, MATOTeHHLIE
u MHorue apyrue 6aktrepun. Crmoco6HOCTHIO
K dorocuHTedy 00sazaloT nuaHoGaKkTepuu,
K XeMOCHHTEe3y — cepobaKTepuu u Ip.

Bonpoc 5. Bapeyatotes nn cpean  Baktepun
XULLHUKN?

Ha. HMapecTHbl XUNIHbIe OGaKTEpHUHU, IO-
efawle NpeicTaBUTENedl APVIHX BHAOB
[IPOKApPUOT WJIU OJHOKJIETOUHLIX SYKapHOT.

B o n p o c 6. Kakyio cuctemaTu4eckyo rpynny npo-
KapuroT 0bpa3yioT apxebakTepun?

ApxefarkTepuu — ApeBHeHIINe U3 HBIHE
JKUBYILIUX IIPOKApHOT — 00pas3yoT noinap-
CTBO.

Bonpoc 7. Kakve OpraHM3Mbl Ha3blBaloT a3po-
Bamin?

Aspobamu HaA3LIBAIOT OPraHU3MBI, CY-
LLIEeCTBYIOIINE TOJAbKO B KHCJOPOLHOH cpene
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¥ MCOOJBL3YIOIKeE AJA IPOLieccoB ofMeHa Be-
IIIECTB KKUCJIOPOL.

Bonpoc 8. Mepeuncnnte ocobeHHOCTH CTPOHNA
KNeTok umaHobakrepuia.

Knerku muanob6axTepuili, HapAAY CO BCe-
MU DPH3HAKaMH, CBOMCTBEHHLIMH OaKTepH-
aJILHO! KJIeTKe, UMEIOT CBOM XapaKTepHEIe
0COOEHHOCTH:

+ COZepXaT MUTCMEHThl — XJIOPOoMhUIIbI, Ka-
POTHHOMALI U Ap. (IuaHobGaxTepuu CHocob-
HbI K QOTOCHHTE3Y);

+ B IUTOIJIA3ME€ HAXOAATCA rasoBbie IICEB-
JAOBAKYOJH, NPUAAIOIIHE IHAHOOAKTEpPUIM
OypHIii IIBET;

+ Ha IOBEPXHOCTh KJETKH YacTO BBIAEJAIOT
CJIU3b B BUJIE TOJICTOT'0 YeXJia, OKPYKEeHHOro
YV HEKOTOPHIX (hOpM ILITOTHOM 000JIOUKOI;

» JKTYTHKOB HE MMEIOT;

* KJIETKM MOT'YT OCTABATHCSA OZUHOYHEIMH,
00'BEAUHATBCA B KOJOHMH M 0OOPa30OBBIBATH
MHOTOKJIETOYHBIE HUTH, & ¥ HEKOTOPBIX BH-
JIOB HUTH BETBATCA M MeCTaMH 00pasyioT
MHOTOPSAHbBIE CJIOEBUINA.

B o n p o € 9. Kak pazmHoxaloTca bakrepum?

O6bIyHO 0aKTEpUH PASMHOMKAKOTCHA JeJie-
HUEM HaABoe. BHauajle MPOMCXOAUT YABOE-
HUe HacJeACTBeHHoro Matepuana — JHEK;
KJIeTKA YVJJHUHSeTCsI, B Heil MOCTemeHHo 06-
pasyeTrcs nomepevHas Ieperopojka, a saTeMm



flo4epHHUe KJIeTKH PACXOAATCA MU OCTAIOTCA
CBSIBAHHBIMHU B XapAKTEPHEIE IPYINLI — Tie-
MOYK Y, IAKETHI U T. [I.

B o n p o c 10. Kakosa ponb Gaktepun 8 npupoae?

BaxkTepnu oueHb IIMPOKO paclpocTpaHe-
Hbl B npupoje. OHU HACeNSIOT MOYBY, BHI-
NOJIHAA POJIb pa3pyluTeseil OpraHWUYeCcKo-
ro BellleCTBa — OCTATKOB NOTHOHIMX KHN-
BOTHBIX U pacTeHuil. BakTepuum ouMmamwT
OBEPXHOCTH ILJIAHETHI OT THUIOIIUX OCTAT-
KOB, npeo0pa3ya OpraHu4YecKHe MOJIEKYJIbI
B HeOpraHudecKHe, TaKUM 06pa3oM BO3Bpa-
IaA XUMHUYeCcKHe 3JIeMEeHThI B OumoJioruue-
CKMi1 KpyroBopoT. BaxkHoe sHaYeHHEe UMeeT
U a30T(PUKCUDOBAHUE — CBS3bIBAHUE a30Ta
BO3JyXa U epeBoj ero B GopMy, JOCTYIIHYIO
IS YyCBOEHUA PACTEHMAMHM, KOTOPBIM a3oT
abcosIIoTHO HeoOXOAUM IJf KHU3HeAesaTelb-
HocTu. CrocoGHOCTHIO K a30TO(HKCAIHH 00-
NnagaoT, HaIPUMEp, KJAYOeHBLKOBHBIE OGaKTe-
pun, nocendmoliuecs B Kopemkax G000BBIX
pacTeHMi,

Bonpoc 11. Kakoe 3HaveHue umelor bakrepuu
B XU3HU Yenoseka?

Bakrepun UrpamT OrpOMHYIO POJIb B XK MU3-
HU dYejgoseka. Hampumep, mosyueHue MHO-
FEX IMUIIEBBIX M TEXHHYECKHX IPOAYKTOB
HEBO3MOMKHO 0e3 y4acTHs pPasJuYHbIX Oak-
Tepuii Opoxkenusi, B pesyabrarTe JKU3HEJe-

8

-



AITeJILHOCTH OaKTepHil IOJyd4yaloT NIPOCTO-
KBally, Kedup, cbIp, KYMBIC, a TaKXe
epMEHTHI, CHOUPTHLI, JUMOHHYIO KHCJOTY.
IIponecchl KBallleHUA MUINEBLIX HPOAYKTOB
TOM¢e CBABAHLI C AKTHBHOCTBIO DAKTEPHANL-
HBIX KJIETOK.

Bennka u oTpunaTebHAA POJIb DaKTEPUi.
Pasnnuynble BUABI OaKTepHil BBHISBIBAIOT IIO-
pYy IHIIEBEIX NPOAYKTOB, BBIJENAS B HUX
OPOAYKTEI ¢CBoero o6MeHa, AZ0BUATHIE AJMA Ue-
aoseka. Ilesuronosopaspyinalomie GaxTe-
PHUM IOPTAT KHUTH U ceHo. Haubosee omac-
Hble NAaTOTeHHBle 6AaKTepHMH -— UCTOYHHK
pa3nuYHBIX 3a00JeRaHUI uUeOBeKa M IKU-
BOTHBIX, TAKHX KaK BOCIIaJIeHHE JIETKUX, TY-
OepKryJes, aNmeHJUOUT, CAJbLMOHEJIe3, Uy-
Ma, XoJiepa u Ap.



LlapcrBo Mpurbbi

B o n p o ¢ 1. Hasosure obLime npusHakm rpnbos.

O61ue )15 BCeX MpeAcTaBUTeNel IapcTBa
TpubOB IPU3HAKMK:
» IJIONOBOE TeJI0O W MHullenuii (rpubruia)
COCTOAT M3 TH{ — TOHKUX BeTBAUIUXCA
HUTeN;
+ KJIETOUHAA CTEeHKa XOpOIIIO BbIPayKeHa
U MMeeT CKeJIeTHbIe B3JIEMEHTBHI M3 XUTHHA
U LeJLTI0JIOBbI;
* ILJIACTHUABI B KJIETKAX OTCYTCTBYIOT;
+ 0 cmocofy muUTaHUA TIpuUbBI TreTepoTpo-
Bl — ONHTAIOTCA MOTOBBIMY OPraHUYECKUMU
BelUlecTBaMU (MePTBBIX OPraHU3MOB — Call-
PO®HUTLHI, JKUBBIX OPraHU3MOB — IIapasUThI);
+ 3amacaHWe IIHMTATEJbHBIX BEIIeCTB IIPOHC-
XOAUT B BHUAE INIMKOTEHA WM »KUPOB, Kpax-
MaJ He o0pasyercs;
» OTCYTCTBYIOT TKaHH, o0f0ecrneuuBaplnue
IpOBeJeHHEe BO/bI.

Bonpoc 2. Kakve 0cobeHHOCTN CTPOEHUS 1 XKU3-
HefleaTeNbHOCTU rprboB OBBLEAWHSIOT UX C PacTerMs -
MW 14 KaKNE — C XKNBOTHBIMMK?
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Cxopcrea rpubos Cxopcrea rpubos
C pacreHuamMmn € XXMBOTHbIMW

Hanw4ue knetouHoN Hanu4ue xutuHa

CTeHKM B KNETO4HOM CTEeHKe

Cnocob pasMHoxXeHus OtknagpiBaHve B 3anac
rAukoreHa

HeorpaHueHHbIn poct OtcyTcTBue nnactua

HenoasuxHOCTL Hanw4we cpeay npoayk-
TOB XW3HEAEATENbHOCTU
MOHEBUHBI

BcackiBaHue, a He 3a-

rNaTelBaHVE BELLIECTB

13 Cpeapbt

Bomnpoc 3. Kakue orgenbl BXOAST B UAPCTBO
rpnbos?

B naperBo rpu6oB G60NBITHECTBO MUKOJIO-
roB BKJIIOUAIOT TpH oTAena: Hacrosiue rpu-
61, OoMuneTs! ¥ JINIHANHUKH,

B on p o c 4. 470 1aKkoe rpubHuua?
Bonpoc 5. Y10 rakoe rvdbl?

I'pubruua — 370 BEreTaTHUBHOE TEJIO I'PU-
60B, cocTosAee U3 rud.

Tugb. - TOHKME BeTBALIUECH HHTH,
U3 KOTOPBIX COCTOUT MUILe Uil (rpubuauua).

Bonpoc 6. Kakosa ponb cknepounes?

Craepoyuu — njaoTHBIE CILIETEHUA rud,
UMeIoIIHe BHZ POXKKOB 4epHO-(HOJIEeTOBO-
ro nBeta. CKiIeponuyn 3MMYIOT B NOYBE, Ky-
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Ja OHH IIONAJaloT ¢ KYJbTYPHBIX 3JIAKOB
npu ybopKe yposKas WM € AUKOPACTYIIHX
pacreHuil. BecHOII CKJepOIMH NPOPACTAIOT
OJOTHBIMHM CIJIETeHHUAMN THud, o nepude-
PUH KOTOPLIX OOGpasyIOTCA IJIOLOBLIE TeJd.
B Hux (hopMHUDPYIOTCA CIOpBI, 3apakaouiue
3JaKH B Imepuoj lBeTeHusa. Taxkum ob6pasom,
DOJb CKJIEPOIIHMEB 3aKJIOUaeTcA B obecieue-
HUM BbIXKMBAHUA B HeOJArOMpUATHLIN CE30H
roJja.

Bonpoc 7. Onvwute cTpoeHue kieTku rpuba.

Knerounaa cremxka y rpuboB XOpOIIO
BLIpAXKEHa KM KMMeEeT CKeJeTHble 3JaeMeHTEHI
U3 XUTUHA U LeJJI0J035l. B IuTOmIasMe
PACHOJIOKEeHO 3HAYNTeJLbHOe dYucao pubo-
coM ¥ MUTOXOHApUii, annapat ['onbaxu pas-
BUT caabo. Mmeercsa sHAomIasMaTHdYecKas
ceTb. KJIeTKH MOTyT OBITH KAK OJHOSAJEDHBI-
MM, TaKk ¥ MHOrosaepusimu. Coceguue Kier-
KM MUIeaud coexuHeHnl nopamu (0,5 MKM),
yepe3 KOTOPBIE MOTYT MPOXOAHTH KJIETOY-
Hble opraHougbl. IIpucyTcTByeT ©OoJabIIOE
KOJIMYECTBO BKJIOUEHHI (TJIMKOreH U KallJiu
JKupa).

B o n p o ¢ 8. Kak pasmHoxatoTcs rpubbl?

B ocmoBHOM rpubet pasmuokairca dec-
nouasiM nyTeMm. HanpumMep, JposKKu — 1104-
KOBaHUEM, IIeHHUIIWUJIJI — CIOpaMH. Bere-
TaTABHOE PDa3MHOXXEHHE OCYILeCTBJIAETCA
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Y4YaCcTKaMHU rpUOHHLEI (IIaAMIHHBOHBI). Tak-
ke y rpuboB BCTpeuaeTcd U MOJIOBOE PA3MHO-
JKEeHHe: Y IpPUMHTHBHBIX Gopm (dburodro-
pa) — CAMSAHHE NMOABHYKHBIX 300CIOp, y 60-
Jiee BRICOKQODPraHM30BaHHBIX (hOpM (3MIrOMH-
LeTEl ¥ BBICIINE rpubbl) — CAMAHME HUTEH
rpuOHKLBI.

Bompoc 9. K kakomy knaccy rpubos oTHoCWTCA
Mykop?

Pox Myxop OTHOCHTCHA K KJAaCCy SHIOMH-
LIeTOB.

Bonpoc 10. Nepeuncnure ocobeHHOTN CTpoe-
HWA WNANOYHOro rpuba.

IInanouyHslil rpud COCTOUT U3 BEreTaTuB-
HO#, MUTAOMel i YacT — IIOYBEHHON rpub-
HUAOBI U ILJIOAOBOTO TeJla — BO3AYIIHOM
rpubHULLI (Ha Heil (GopMUpYIOTCS OpraHbl
Pa3MHOXKeHUA). ¥ GOJBIINHCTBA CHeJOOHBIX
rpuboB NJIOAOBOE TeJO0 00Pa30BaHO MEHBKOM
n maankoii. IInoxosoe Teso TaKKe COCTOUT
13 rud, HO OUEeHB IIJIOTHO IIE€PeIJieTeHHBIX.
B neHbKe BCe HUTH OAMHAKOBLIE, & B IIJIAI-
Ke OHH o06pa3yloT ABa CJIOSA: BEepXHH, IIo-
KDBITBHIH KOMKHUIEH, OKpaIIeHHONH pas3JIUIHBI-
MM NHUIMEHTAMH, M HMKHHI, Hecymumii Oa-
3uaun co crnopamu. IlouBeHHas rpubGHHIIA
NpEeACTABJEHa PBIXJIO JIEKAI[MMH B IIOYBE
HHATAMU, COCTOAIUUMY U3 JIUHHBIX KJETOK,
pacnoJIOXKeHHBIX B OXUH DSX.
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Bonpoc 11. Kakosa ponb rpuboe B npupogae
N XWU3HW Yenoseka?

Meskagy rpubHHOed HEKOTOpPBHIX TIpuboB
U KOPHSIMH JepPeBbeB YCTAHABJIUBAETCA TeC-
Had CBA3b, MOJIe3HadA Kak rpuby, Tak U pac-
TEHHUIO, — CUMOHO3.

B x0341CTBEeHHO KMU3HU YeJIOBEKa I'PUOLI
MTPalT KaK NMOJOMXHUTEJIbHYIO, TAK U OTpU-
LAaTENbHYIO POJib. DOJbIIIOe 3HAYEHHUE B IIH-
UIEBOM IIPOMBIILJIEHHOCTH MMEKT JPOIKIKH,
BBI3BIBaWOIIKe Tpolecc GpoxxeHus. MHorue
rpudbl 00pas3yoT GHMOJOrHYeCKH aKTHBHBIE
BeIllecTBa, GepMeHThbI, OpraHuyuecKue KNCJIO-
Thl. IX HCIIONB3YIOT B MEKPOOHOIOTUIECKOMN
MPOMBINIJIEHHOCTH JJA I[TPOU3BOACTBA JIH-
MOHHO#, TIJIIOKOHOBOII M JpYyrux KHCJIOT,
a Takxe (QepMeHTOB M BUTamMuHOB. CIo-
PBIHBIO M Yary HCHOJB3YIOT B KauecTse
CHIDLA JAJIA IIONIYUEHHS JIeKapPCTBEHHLIX
npenapaTtoB. I'pu0sl MIMPOKO YIOTPeOAAIOT
B nMIy. B Hacrosdiee BpeMs KYJbTUBHDY-
IOT cbhefoOHBIe TpubbLI (3TO IIAMINHBLOHBI,
BellleHKW, 3UMHHI rpub, HYAUHO yXO, JeT-
HUH ONEHOK), AJIA POCTA KOTOPbIX HCIOAL3Y-
IOT JpeBeCUHY, TYMYC, HABO3 U JaXKe ropoj-
ckoit mycop. Ha Teppuropun Hallei cTpaHbI
BCcTpeuaerca cBeinle 150 BuaoB ¢befOOHBIX
rpubos. Taxyxe usBecTHO 0K0jJ0o 20 BUIOB
AgosuTbix rpubos. HeoOxoaumMo MOMHHUTD,
YTO CHMIOTOMEI OTpaB/IeHNA CMepTeNbHO
SATOBUTBEIMM rpubaMu MOABISIOTCA YacTo

14

-



TOJNBKO uepes 1—2 pgHA, Korpa JAeiicTBue
TOKCHUHOB yKe HeoOpaTHMO.

HsBecTHbI Tpubsl — BO30yauTENM 3ab6one-
BaHHI KaK y pacTeHHH, TaK M y *KHBOTHEIX,
B UYACTHOCTH V UeJIOBEKA OHH BBLI3BIBAIOT
CTpUrymiu# Jumai, napmy, pasjandHble
IepMaTHUThI, 3a0oJieBaHUSA TIJa3, XPOHUYE-
CKHUI raliMOpUT U Ip.

OnmacHbl MHKOTOKCHUKO3BI — IOpaXeHue
NPOAYKTAMH, COAEPKALIMME SXbI T'PUOOB.
Hanpumep, xsme6, M3TOTOBJEHHBIH M3 3apa-
JKEHHOH MYyKH, OPHBOSHUT K OTPAaBJIEHHIO,
KOTOpOe COIIPOBOMKAAeTCS TI'aJIIIOLMHAIINA-
mu u cynoporamu. Ilonmagasme rpu6GoB B pa-
HY MOKeT CIIOCOOCTBOBATh DA3BHUTHIO TaHI-
peHbi. B cpexsue pexka aTo 3aboseBaEMe Ha-
3BIBAJIOCH «AHTOHOR OTOHBL». B HcTOpPHUH €CTH
CBEeJIeHUS O TOM, UYTO UMeHHO 3abojieBaHME
C TaKUM Ha3BaHHEM BBHIBEJIO M3 CTPOA KaBa-
nepuio Ilerpa I mepen cpasKeHHEM ¢ TYPKaAMH
B1722r.

Otpen JInLuannHuku

Bonpoc 1. KakoBbl 0cobeHHOCTW CTpoeHus nu-
LIANHKORB?

JIuntaiHU KK IpeaCcTaBaAIT co0oit cuMOH-
OTHYEeCKIe OPraHM3Mbl, COCTOAIUEe U3 rpuba
U BOJIOPOCJIH.
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Bonpoc 2. Ha kakue rpynnbl NO BHELWHEMY CTPO-
eHMIo [enaTca CNoeBMLLA NMWAAHMKOB?

PastanoT TPHX OCHOBHBIX THII& CJIO€BHLY
JUIARHNKOB: HAKUITHOMN (KOPKOBEIH), JUC-
mogambtii U Kycmucmbliii, MeXIY KOTO-
PBIMM BCTpPEUAIOTCA NepexoAHble QJOPMbI.

Bonpoc 3. B yem 0cobeHHOCTM CTPOEHNS Co-
eBuLa KyCTUCTBIX NNWAanHKOB?

910 Haubozee CIOXKHO OpPraHHM30BaHHOE
ciaoesuie. OHO umeeT QopMy CTOJIOMKOB
WJHN JIeHT, OOBIMHO pPa3BeTBJEHHBIX U cpac-
TAIOUIUXCA ¢ cyOCTPATOM TOJNBKO OCHOBAHU-
eM. BepTukaiabHBIH POCT CJIOEBHIA I[103BO-
JAeT eMy JIy4Ille MCI0Jb30BATh COMHEYHbIH
cBeT aAnA QPOTOCHHTE3A.

Bonp oc 4. Yro Takoe cumbros?

Cumbu03 — popMa OTHOIIEHHH OPraHus-
MOB Pa3JIMYHBIX BHUAOB, IPH KOTOPOH OAUH
M3 NapTHepPOB uau 06a OpraHu3Ma HU3BJIIEKa-
0T U3 B3aMMOZEMCTBUSA IOJk3y. IIpum saTom
HYM OLMH N3 IapTHEPOB He HCIbLITbIBAET

yuiepba.

Bonpoc 5. Kakne opraHnMaMmel COCTaBnAOT nu-
WanHUK?

JIMmadieuK — CcUMOHOTHUYECKMH opra-
HHU3M, COCTOAIIMIi M3 rpufa ¥ BOJOPOCIM.
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T'pub He oTHOCHTCA M3OUpPaTEJIBHO K OIIpe/e-
JEHHOMY THIIY BOAOPOCJIH, OTHAKO HE KaK-
Aas BOZXOPOCIL MOXKET CYLIeCTBOBATHL € HaH-
HbIM rpubom. Bogopociiu, BCTpedarlnuecs
B JUIIAMHMKAX, MHOTJA MOTYT CYIIECTBO-
BATh CAMOCTOATEJILHO, a rpub, Kak npasuao,
TOJBKO B JIUIIIAHHUKE.

Bonpoc 6. Kakosbl hyHKLWM rprba 1 BOAOPOCIN
B OPraHv3Me nnianHuka?

Boaopocis mocTaBiaAeT OpraHU4YecKue Be-
mecTBa (yrjeBoibl), IOJyJIaeMble el0 3a CUET
doTocuHTE3A.

T'pub® nornomiaer ¥ 3ajepKUBaeT BOAY,
obecrreumnBas BOAOPOCJ]DL BOAOH ¥ pacTBOPEH-
HBIMM B Hell MHHepaJbHBIMH conamu (rpuod
HMeeT IMPHCOCKH, MPOHUKAIOUINE B KJIETKH
BOJIOPOCJIH).

Bomnmpoc 7. Kak pasMHOXaIOTCA ANLLANHNKA?

B oCHOBHOM JIHIIAHHHUKU PA3MHOMKAIOTCH
BereTaTUBHO — dacTAMHU cjaoesurna. Ilpu-
yeM rpud MOKeT padMHOKATHCA U CIHOPAMH,
a BOAOPOCIM TOJBKO JeJIeHHeM KJIETOK.
MoryT 06pas3oBsIBATECA OCOOBIE TPYIIITELI KJIe-
TOK, COCTOAII{ME U3 BOAOPOCaH U rpuba, ¢ no-
MOII[LI0 KOTOPEIX JHWMIAHHHUK pa3MHOMKA-
erca. Ilpu stoMm wacTs TajuioMa JHITAHHM-
Ka I04 ZaBjieHHeM DasMHOMKAIOIHUXCA BHY-
TPH KJIETOK pPa3pbIBAETCA M PACCEMBAETCHA
BETPOM.
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Bonpoc 8. Mge obuTaoT nUWaNHUKA?

Bcerpeuatoress Bo Bcex OGuoreorpaguue-
CKHX 30HaX, 0COOEHHO B YMEPEHHBLIX M XO-
JoAHBIX 00OJAcTAX, a TaKsKke B ropax. Jlu-
WAaWHUKY, KaK IeJIOMY OPraHu3My, IIPUCY-
IUM HOBBIe OHMOJIOrMYECKHE KadecTBa, HE
CBOMICTBEHHbLIE er0 KOMIIOHEHTAM BHE CHUMOH-
03a, B YaCTHOCTH YCTOMUYMBOCTH K 3acyXxe,
HU3KOH TeMIepaTtype H HE3HAYUTEJALHOMY
COJIEpPIKaHUIO B BO3AyXe YIJEKHCJIOr0 rasa.
Bnaronapa aTtoMy JaMIIaBHWUKYN O0GHTAIOT
He TOJBLKO Ha NMOYBe, AEPEBbAX, HO M TaM,
rie He MOTYT >KUTh HU BOJOPOCJU, HU IpH-
0bl, 2 UMEHHO Ha TOJIbIX CKaJlaXx B KaAMEeHHC-
TOH TYHAPE U T. 1.

Ha o6paGaTeiBaeMbIX 3eMJIAX JUIIANHUKA
He BCTPedaloTCA M3-3a CBOEI0 OYEHb MeJeH-
HOI'0 POCTa, KOTOPBLIN 00bACHSIETCSA MeaJeH-
HBIM HallOJIHEHVEM OPTaHUYECKHNX BEIIIECTB.

JInmalHKY o4ueHb TPeboBATEBHBI K YHC-
TOT€ BO3AYyXa He BBIHOCAT AbIMa, KONOTH
1 0cO0€HHO IPOMBILIJIIEHHBIX I'a30B (CepHHUC-
TOTO U Ap.). IlosToMy OHM He PACTYT B MECT-
HOCTAX C TAKUMU 3IarPASHEHMSAMHU MU MOTYT
CYNATATbCA HHIMKATODAMH SKOJIOI'HYECKOTO
6J1aronoNyuYns TePpPUTOPUHN.

Bomnpoc 9. Pacckaxute O ponv  NUUIEVHNKOB
B npupoge.

Kak aBrorereporpod)Hble KOMIOHEHTHI
6H1OTeoeHO30B, JHIIAHHUKYN AaKKYMYJIUpY-
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IOT COJIHEYHYIO DHEPTHIO0, o0pasys ounpeje-
JeHHYI0 Ouomaccy, U B TO JKe BpeMdA pasJia-
ralT OpPraHHYeCcKHe BelllecTBa A0 MUHEPAJIL-
HBIX. B pesysibTaTe MX KU3HeAEATEIHLHOCTH
IOATOTABJNHMBAETCA MOYBA HOJA IIOCEJEeHUHA
pacreHHuil. JIHmaifiHNKK IEepPBLIMHM IIOABJA-
I0TCA Ha FOPHLIX IMOPOAAX; paspyIllaloT MX
(xuMMYecKOoe BLIBETPUBAHUE), BBLIOEJIAA Op-
raHUYeCKHe KHUCHOTHI. Jlnmainuku Oora-
ThI XWUMHYECKHMM BeilleCTBAMH, H3 KOTO-
PBIX OKOJIO TPEXCOT MPHUCYIH TOJbKO HM
(mumaiinnKoBbIE KHCJIOTHI).

B TyHIape H Ha ckajiaxX JHIMIAHHUKHN — OC-
HOBHBIE TPOAYIIEHTHI OMOMACCHI.

JnmaiHuKA He ABAAIOTCA NapasUTaMu
JepeBbeB, HO B MX TAJIJIOME MOTYT IIOCEJIATh-
Cs HaCeKOMbIe-BpeJHUTE .

Bonpoc 10. Kak yenosek wucnonbyer nuwian-
HUKU?

W3 JummaifiHMKOB TIONMYyYaloT I[ATOKY,
CHUMDPT W Apyrue BeIllecTBa, [IJA CHHTE3a
KOTOPBIX MOMKHO MCHOJIB30BAaTh Kpaxmas,
TaKk KaK B JHUIANHUKAX €ro COAepKUTCH
MHOTI'O.

W3 HeKOTOPLIX BUAOB JHIIANHUKOB MMOJY-
YaloT JakMyc (MHIUKATOD KUCJIOTHOCTH pac-
TBODPOB) ¥ KPACHUTEJH AJA UIEPCTH.

Onenunil MOX (fAresb) M HCIAHACKHWH MOX
HCIOJIB3YIOTCA KAk KOPM JJIA CeBEPHBIX
OJIEHEN.
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JloGapus U sBepHMSA SBJIAIOTCH HUCTOYHH-
KOM BblAesleHMs (puKcaTopoB samaxa (puse-
HOHUJ, — CHOVPTOBOM 3KCTPaKT JHUIMANHWUKA,
KOTODPBIA A0O0aBJIAIOT B LYXM) M apoMaTHue-
CKUX BelIeCTB.

MHorpe BHABI pora YCHeA HCIOJIb3YIOT
B KadecTBe OHOUMHIMKATOPOB 3arpA3HEeHUSA
OKpy’Karolleil cpesibl — OHU MOrubaloT mpu
NOBHIILIEHUN KOHIEHTpPaluld BpPEOHBIX Be-
IIeCTB B BO3AYXe.

B reosiorus JUIAHHUKY HCIIONb3YIOT A
NAaTHPOBKH 00pasoBaHUA TeoJOTHYECKUX
CTPYKTYp (MOpeH, TropHbBIX oOBajloB) —
BO3DACT TAJJIOMOB MOJKET IIDEBBINIATH ThI-
CAYM JIeT.
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MNoauapcrso Huswne pacreHnsa

Bonpoc 1. Kak NUTaloTCa BOJOpoCnn?

IIuranve BOZOpOCTEH B OCHOBHOM aBTOT-
podHOe; XxJ0poduiia 1 Apyrie MUTMEHTHI Ha-
xogaTcA B miaactugax. Ho ecTs Bogopocin
GecrBeTHEIE: B MPOIIECCE 3BOJIOIUN OHU YT-
paTUIN XJOpO(MUII B CBA3H ¢ IpUcIocodie-
HUEeM K OOMTaHWIO Ha OOJBININX IIy0HHAaX,
KyZa COJIHeYHEI cBeT He IpoHuKaeT. Takme
BOJOPOCJIH IUTRIOTCA reTepoTPOHO.

Bonpoc 2. Kakum 0obpa3oM pa3zmHOXaIOTCA BO-
aopocnn?

Boaopocin pasMHOXKAIOTCA IOJOBBIM |
6ecmoJIbIM yTEeM.

Kaxk npasuno, 6ecnojibIM IyTeM BOJOPOC-
JW DaA3MHOMKAIOTCA B OJIarompUATHBIN Iie-
puoj. Becronoe pasMHOMKEHUE OCYILECTBJIA-
eTcAa BEreTaTHBHO (y OAHOKJETOYHBIX —
IeJIeHHEeM HAABOE, Y MHOIOKJIETOUHBIX —
YacTAMK CJIO€BHUIIa), criopaM¥ (HEIOABHK-
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HBIMM KJETKaMH) M 300cropaMu (IMOLBUXK-
HBIMH KJeTKaMH). PaccMOTpHM AaA IpuMe-
pa Oecnoyioe (300CIOpaMM) U IIOJIOBOE pasM-
HOXKeHHue OAHOKJIETOUHOM Bomopocau. Ecawm
BOAOPOC/IbL TIOABUMKHA, TO Nepel] PasMHOMKE-
HUEM OHA TepsAeT XTYTUKU. SApo u muTo-
nrasMa JeJATCA IIoNoJiaM; 3aTeM IIPOUCXO-
IUT elle OOHO WJIHK ABa JeJIeHudA, B pe3y/bTa-
Te KOTOPBIX B OZHOH u ToHl ke oboJjouke
o0pas3yioTesa 4—8 KJIeTOK. ITH MeJKUe NOJ-
BMJKHBIE KJIETKM — 300CHODBI — BBIXOASAT
13 000JIOUKN MaTepHHCKOM KJIETKH U BbIpac-
TAIOT BO B3POCJIYIO 0COGL.

B HeOnaronpusATHBIM Iepuon (BbICOKAA
MJIYM HU3KasdA TeMInepaTtypa, HaKONJIeHUe Npo-
OYKTOB oOMeHa B cpelie 00UTaBUS IIPU BHICO-
KO NJIOTHOCTHU 3aCeJIeHuA, 3arpAsHeHue BO-
J0eMOB) IPOHCXOAUT IOJIOBOE pa3MHOXKe-
Hue. Kaxxmaa xkneTka peauTcAa Ha MHOTO
MEeJIKUX IIOJIOBBIX KJIeTOK — raMeT, KOTOpbIe
[I0TOM IIOIIAPHO CJAMBAIOTCA C TaMeTaMM ADY-
roil ocobu, ob6pasys 3UroTy, HecyIllyK B pe-
3yJabTaTe IPHU3HAKM O0EHMX POXUTEIBCKUX
ocobeii. TlocaexHsasa MOKPHIBAETCA TNJIOTHOMR
000JIOUKOi1 ¥ 3UMyeT. BeCHOH 13 3UTOTHI BbI-
xonut 4 3oocmopsl. Ka)kjasa u3 HUX Aaer Ha-
4aJI0 HOBOMY PacTeHUIO.

Bonpoc 3. Korga BOAOPOCIN  Pa3MHOXAOTCH
Becnonbim nyTem?

BecmosiriMm nyTem BOmopociam pasMHOXKa-
IOTCA B OJIATOTIPUATHBIN [TIEPUOA,.
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B o n p o ¢ 4. [1e BcTpevaloTcs 6ypole Bogopocnn?

Byprie Bopopocsi pacIpOCTPAHEHBI B
MOpPAX ¥ OKeaHaX BCero MHpa, IIpenuMy-
INECTBEHHO B npnﬁpemnmx MeJIKOBOAbAX
(Taxk KaK OHHU CBETOJIIOOMBEI).

Bonpoc 5. Mepeyncnnre oCcobeHHOCTN CTPOEHNA
Oypbix BOgOpOCNen.

OcobernsHocT cTpoeHns OGypbIX BOAOPOC-
Jei:
* TaJJIOM BCerZla MHOTOKJIETOYHbBINA, pacuJe-
HEHHBIH;
* HUMEIOTCA PU30MABI — KOPHeoOpa3HbIe Bhi-
POCTHI AJiA NPUKPENJNEHUA KO JHY;
+ crebieBadg yacTs 00J1a1aeT OCEBBLIM CTPO-
€HueM;
* B TAJJI0OME LDPVICYTCTBYIOT BO3AYIUHBIE IIY-
3BIPBKH, YAEPIKUBAOIINE [IJIACTUHKY ¥ CTBO-
J51 B BEPTUKAJIBHOM IIOJIOYKEHNH.

Bonpoc 6. Kakosa pono Oypbix Bogopocnen
B npupoae?

Byprie Bogopocau — OAMH U3 OCHOBHBIX
HCTOYHHMKOB OPTraHUYEeCKOIr'0 BeIlleCTBa B [IPHU-
OpexxHOI 30HE MoOpel, 0cO0EHHO YMEepeHHbBIX
H IPUIIOJISIPHBIX IIOACOB, IZle X ofuas Mac-
ca (6momacca) MOXKeT HOOCTUTaTh HAECATKOB
KHWJIOrpaMMoB Ha 1 M2 moBepxXHOCTH JHA.

Mesxkay pu3OHZAMHU BOAOPOCJEH M Ha HUX
CHOEeBHINAX IocessieTcs: 00abIIOe KOJUYECT-
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BO MEJIKMX JKMBOTHEIX: IOJIUIIOB, 4YepBel,
MOJIJIIOCKOB, PaKOOOPa3HBIX.

OTMupalomue KaXXAbIH rofi CJIO€BUIIA IIO-
TpebaaioTca 6eCO3BOHOUHBIMH X MBOTHBIMHA
¥ 06pas3yoT SeTPUT — OCHOBHYIO YaCTh IIPU-
OperxkHOro uia.

Bonpoc 7. Hem CTpoeHMe KpacHbIx BOLOPOCNen
OTNNYAETCA OT CTPOEHUA ByPLIX?

TannoM KpacHEIX BOAOPOCJTEil BHEIIHE
CXOJleH IO CTPOEHUIO C TeJoM OYpHIX BOJO-
pocJaei.

CBoeobpa3ue KpacHEIX BOAOPOCTEH 3a-
KJIOYaercs, Mpeskae Bcero, B Habope mur-
MeHTOB. Bogopocau uMeioT KpacHBI IBET
34 CHET NUTMEHTOB, IIO3BOJAIOUIUX IOIJIO-
m1aTh cMHUH U dHoJeTOBLIH cBeT Ha 00Jib-
o rayo6ure (o 100 m).

3anacHbBIM BeIJeCTBOM KpPaCHBIX BOAOPOC-
Jell aABaseTcA coenudHUecKuil OGarpAaHKO-
BRIl KpaxmaJ, KOTOpHI OGosbmnie OJIH30K
K IVIHKOTeHY, 4YeM K Kpaxmajuy, ¥ OTKJalbl-
BaeTCsA B LUTOILIA3MeE BHE XJIOPOILIACTOB.

Bomnpoc 8. Pacckaxnte 0 ponn KpacHblx BOAO-
pocCnen B MPUPOAE U XMU3HN YenoBeka.

Muorue xpacHbIe BOJOPOCHH CJOYIKAT
ChIpBEM JJId IIOJIYYEHUd arap-arapa, UCioJib-
3yeMoro B MI/IKI)O6HOJIOI‘HI/I B Ka4veCTBe IINTa-
TeJLHOU cpeXibl AJA BHIpAIIMBAHUA MUKPO-
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6oB. Takyke M3 HUX NOJy4alT Hon, Kaaue-
BEIE COJIM, CIIMPT, YKCYCHYIO KHCJIOTY.

B Hopsernu Ha npuOpe:XHYI IIDPWIUB-
HO-OTJIMBHYIO 30HY, 60raTyio KpPacHBIMH EO-
JOPOCJSIMH, BO BpeMA OTJIHBA BLITYCKAIOT
OBell, KaK Ha nacTouIle.

Bonpoc 9. Kakne Boacpocnm obpasylor TuHY
Ha AHe BOAOEMOB?

Tuny o0pasyloT MHOIOKJETOYHBIE 3eJie-
Hble HUTYATHIe BOJOPOCIH, NPUKPEINIeHHEIe
KO IHY BOJOEMOB.

Bonpoc 10. Bcrpeyalorea nn cpenv 3efeHbiX Bo-
Aopocneit 0 HOKNeTo4Hble?

Jda. IlpumMepoM OZHOKJIETOYHBIX 3eJie-
HBIX BOJAOPOCJIEH MOTYT CAYKHTH XJOpe/a
H XJaMH/IOMOHA/a. BOJIbLIIMHCTBO OJHOKJIE-
TOYHBIX BOAOPOCJIeH CIIOCOGHO MepelBUTATh-
Cf C IOMOIIBIO JKI'YTHKOB (X1aMUIOMOHAA).

Moauapcreo Bbiclune pacreHns

OTtpen MoxosupaHbie
B o n p o ¢ 1. KakoBbl OCOBEHHOCTU CTPOEHUS MXOB?

JIJIsT MXOB XxapaxkTepHBI CHeAYIOIlue OCOo-
OEeHHOCTH CTPOCHUA:
+ Teso GOJNBIIMHCTBA MXOB MMeeT cTebeJb
¥ JHACTbA (Y HEKOTOPBIX TPYIINT MXOB, HAIIPHU-
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Mep Ne4YeHOYHHUKOB, TEJIO B BU/le CTEJIOIIEro-
cs TanJaoMa);

* KOpHEH HeT; MXU NPUKPEIISIOTCA K II0Y-
Be PU30JaMU — TOHKHMMU HUTEBUIHBIMU Of-
HOKJIETOUYHBIMM UJIHU MHOTOKJETOUYHBIMU Bbl-
pocTaMH, DPacHOJOXKEHHBIMY Ha HIDKHel
qacTu cTebins;

* ¥ MXOB HIMeeTCHd aCCHMUJIAIMOHHAA TKAHb,
coJepXKallas XJOpOMmJIacThl; APYTHe TUIIBI
TKaHel (IpoBOAAIIME, MeXaHUUYeCcKue, MO-
KPOBHEIE, 3allacallue) BhIpakeHbl caabo
Y BCTPEYAIOTCA He BO BCEX CUCTEMATHYECKUX
rpynnax MxoB.

Bonpoc 2. 410 Takoe rametopur?
Bonpoc 3. Y10 takoe cnopocunr?

'amemogum — 1OJOBOE TIOKOJIEHME
MXOB — 00pasyeTcsi U3 CIIOPHI U IIPOAYITUPY-
€T TaMeTHl.

Cnopogpum — 210 Decmosoe NOKOJEHHE
MXOB, HA KOTOPOM (OPMUPYIOTCSH CIIOPHI.
OH npeacrapiasieT co00if, Kaxk IPaBUIIO, Pas-
BUBAOIIYIOCA Ha KEHCKOM raMeToduTe KO-
POBOUKY, CHASHIVIO Ha AJIMHHOM HOMKKe.

Bonpoc 4. Kakosbl 0coBeHHOCTY CTPORHNA MXa
KYKYLIKWMH f1eH?

Bonpoc 5. Kak pa3MHOXAeTCa KyKYLWKUH NeH?

FamMeTodHUT KYKYIIKHMHA JhHA IPEACTABIA-
eT coboit cTebesib, TOKPHITHIH JIUCTBAMU, OO-
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CTUralIN#i B IJIHHY TecsTH M 00Jjiee CaHTH-
metpoB. KopHueit HeT, opranuaM npuKpenieH
K IIOYBe AJMHHBIMH HUTAMH — DHU30HIaAMH.
KykymkuH JeH pasfesNbHOIOJIOe pacTeHUe.
Ha Bepxymke crebyisa cpefy JHCTHLEB IIOSAB-
JRIOTCA MEILIKOBMAHBIE II0JIOBBIE OPTaHbI:
Y MYXCKHMX PACTeHH# B HHUX PasBMBAIOTCH
CIIepPMATO30MbI, ¥ JKEHCKHUX — AHIEKJEeTKN.
OnsofoTBOPEHME BO3MOYKHO TOJILKO B BOJE.
Bo BpeMsa HOMKIA CIePMATOSOHIBLI IIJBIBYT
K AunexkgeTke. Ilocnae cauAHUA CIepMATO-
3ouaa M fAinexJgerkd o0pasyercd 3HUroTa.
Ha cnegylonimii rog U3 SUroThs Ha BepXyILIKe
JKEHCKOro opranusMma of0pasyercd KOpobou-
Ka co crropaMH (cmopoduT). Cospesline CI10-
pPbI Pa3HOCATCA BETPOM U B OJIATONPHATHBIX
YCJOBHAX IIPOPACTAIOT M JAlOT HA4ajo HO-
BEIM raMerodpuram. KpoMme pasMHOMKEHUA
criopaMu AJA KYKYHIKMHA JIbHA XapaKTepHO
BereTaTBHOE Pa3MHOKEHHE —— HaCTAMHU Te-
Jla UJIM CIIelUaJbHBIMH IIOYKaMMH.

Bonpoc 6. PacckaxuTe 0 CTPOLHNM CharHyma.

Charuym uMeeT MHOTOJIETHHUH BETBALIIUI-
ca crebesib, CHapy»KM TOKPBITBINA cjoeM
Ipo3pauHblX KJeTok., HapacTaeTr oH Bep-
XYIIKOA eXerojHo Ha 3 CM, a HIKHUU KO-
Her, cTebJIA OTMHpaeT.

Jluctea y cdharuyma wmenkue, OenoBa-
Thie, OOpa3oBaHLl OXHUM CJIOEM KJIETOK.
Knaetok aBa Bupa: MeJKue 3eJieHbIE, COLEP-
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JKallye XJOPOIIacThl U KPyIHbIe, MEPTBLIE,
HamnoJIHEHHbIE BO3AYXOM, U MOTOMY Oesble.
OHU NOTJIOLIAIOT BOAY, 3a CYeT 4Yero Bec
pacreHusi Mo)KeT yBesnmduuBatbcAd B 20 pas.
Tawm, rae nosasaserca charHyMm, mousa 3abo-
JlauyMBaeTcd, TAaK KaK B Hell HAaKAIJIMBaeTcs
MHOTO BOJbl.

Puzongos y charayma Her. Bona mocryna-
€T MPAMO B CTe0JIN U JIUCThS.

I'amerodur obpasyer Kopoboury (cmopo-
¢uT) Ha BepXyIIKax GOKOBHIX BETOUEK.

Pacrenne comep)XuT Ae3MHPUIIUDPYIOIIUE
BellecTsa (charsod).

Bonpoc 7. Kakyo pofib UrpaioT MXu B npupoae?

HakanauBasa OoJabIlloe KOJUYECTBO BO-
Ibl N paspacTafch ILJIOTHBIMHM [IepPHMHA-
MM, MXH BBLI3LIBAIOT 3a6onauusanue. BoJo-
Ta U Jieca, B KOTOPHIX IIPOH3PACTAIOT MXH,
CJYKaT HAKOINTEJNAMH BJIary 1 BIAUAIOT, Ta-
KuM o0pasoM, Ha BOAHBLIA peXUM COCETHUX
TeppuTopuii. OTMuparIle YaCTU pacTeHu

dbopMuUDPYIOT TOPD.

Otaen MNnayHoBugHsble.
Otpen XBowesnaHbte

Bonpoc 1. B yeMm CXx0OCTBO W pasnuymne B CTPO-
€HUW NNayHOB U XBOLLER?

B cTpoenun cnopohuTOB mIAayHOB M XBO-
el IMeeTCA MHOT'O CXOAHBIX YepT:
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e XO0pouLIO pPa3BHTOE€ KOPpHEBHIIlEe C IpHOA-

TOYHBIMHY KOPHAMH,;

+ BepXyIIedYHEIH pocT KOpHeil u cTebs;
+ coOpaHHBIE B KOJIOCKU CIIOPaHTHUH;
+ JNHCTbA MeJKHe ¢ 1—2 HeBeTBAUIMMHUCI

HKHAJNKaMH,

TameroduTEI MEJIKNUE — HECKONABKO MUJI-

JIUMETPOB.

Pagnnunsa npeacraBuTeseH OTAEN0B IPH-

BeJieHHI B TabJue.

TIOLLWIXCA MO 3EMIE y4acT-
koB cTebna oTxomsT Npu-
[IaTO4HbIE KOPHW. TameTo-
(PUT HaCTO NOA3EMHbIN,
MUTAETCH CaNPODUTHO
(obpasyer mykopusy).
Oboenonbin

Mnaynbl Xsoww
CnopoduT HacTo meeT CnopoguT NmeeT NPAMOo-
non3y4ui nober ¢ men- cros4umi nober, KOTOPbIN
KUMK AucTeaMn. OT cre- XapakTepuyeTcs une-

HUCTOCTBIO, T. @, cTebenb
pacudneHeH Ha y3nbl

1 Mexpaoy3nua. Ha creb-
ne B y3nax pacrono-
>KEHbI MYTOBKM BETBEN

1 MENKMX YeLlyeBUaHbIX
nmcTbeB. Mametodut —
Menkui (Heckonbko
MWUNNIMMETPOB), 3ene-
HbIA. VHorpa oboeno-
nbiIv

Bonpoc 2. Kak pasMHOXaOTCH NayHOBUAHbIE
M XBOLLEBMAOHbIE?

PasMHOMXeHIe ocylliecTBiIdeTca Tak. Ha
cuopoduTe B cnopaHrusax obpasyiorca Oec-
nonsIM nyreM crnopel. Cospesintve CHOPHI
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BBICBITIAIOTCS M3 CIIOPAHTHMEB M B GJaronpu-
SAITHBIX YCJIOBHAX, IIPOpacras, o0pas3yroT ra-
MeTOMUTHl (II0JIOBOEe MOKOJIeHHe), IIpPOoAy-
IUPYIOLINEe MYMCKHE U KEHCKHE I10JI0BLIE
kJeTku. OnIofoTBOpeHne IPOUCXOLUT B BO-
ze. Uz onnofoTBOpeHHON sHilieKJIeTKH (3u-
roThbl) BHOBL Pa3BHBAETCA GECIIOJIoe IOKOoJIe-
HHe — CIIOPOGHUT.

Bonpoc 3. [ge obuTaioT xBoLLM U NNaYHLI?

Yarre BCero Xpoly ¥ MJayHbl BCTPEYAIOT-
Cs B XBOHHLIX M CMENIAHHBIX jecaxX. XBOIIU
HepeIKO PacTyT B IOJAX HA BAaXHBIX, KIC-
JBIX IIOYBaX, TPeOYIOIMIMX W3BECTKOBAHUA
AJIA MOBBINIEHUS TLJIOLOPOIHA,

Bonpoc 4. Kak 4enosek MCNOAb3yeT MNayHbl
W XBOLWN?

IInayusi copep:kaTr AZOBUTOe (Kypapemno-
IOGHOE) BeIecTBO, KOTOPOE HCIOJb3yeTCs
B MeaunuHe. Copbl ILJIAYHOB HCIOJb3YIOT
B KayecTBe AETCKOM MHPHCHINIKM (HATYpab-
HbIll Tanbk). [lnayHsl Hamay NpUMeHEeHUe
B ITPOMBILIJIEHHOCTH AJIA IOJNYUeHUS eI ToH
U 3€JIeHOH Kpacok.

Crebnu xBOIEH MKECTKNE — B HUX COmep-
KUTCA KpeMmHeseM. IlosTomMy npeskje HMH
YUCTWJIM TOPIIKU M KACTPIOJU, IIOJUPOBAIH
AepeBAHHEIC U3IEIN.
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XBomy mnonesoii, Haubosiee pacmpocTpa-
HeHHBII B Poccum, Mcnosb3yeTcs Kak Jie-
KapcTBO OT acTMbI, a TAKMKE B Ka4ecTBE MO-
YeroHHOTO CpecTRA.

Bonpoc 5. Kakosa ponb ApesHUX XBOLIEBUOHbLIX
W MNAYHOBUAHbLIX B (HOPMUPOBAHUM 3aNEXEN KAMEH-
HOrO yrns?

HMcrkonaemeie npeBoBnpaHBIE (GOPMBI XBO-
IIeBUAHBIX ¥ IIJTaYHOBUAHBIX BMECTe C IaImo-
POTHHKaMHN (GOPMHUPOBAJH Jeca KaMeHHO-
yroJbHOTO mepuozga okojsio 300 MuH jgeT Ha-
3ax. Ux okaMeHeBIIINEe OCTATKH CO BPEMEHEM
00pa30BaN 3aJIeK KAMEeHHOTO yIJid.

Oraen lTanopoTHUKOBUAHDbIE

Bompoc 1. B 4yem cxofCTBO U pasnuiue B CTPO-
€HWU NAAYHOB, XBOLLEN ¥ NanopoTHNKOB?

Y mnpexncraBuresiei BCeX TpPeX OTHAENOB
B YKH3HEHHOM IIMKJIE IPOHMCXOOUT UePEAOBAa-
HUe cTaauit ramerodura u cnopoduTra, KOTO-
phbie CYIIECTBYIOT OTJAEJbHO APYr OT Apyra.
CnopoduT OTHOCHTEJbHO KDYHNHBIH, a rame-
TOQUT MeJKUHM (0T HECKOJLKHX A0 AECATKOB
MHJIJINUMETPOB).

Coopodur mmeer crebesb, JHUCTHA, XO-
POLIO Pa3BUTOE KOPHEBHUINE ¢ NPULATOYHEI-
MU KODHSIMH; BepXVIIIeUHBII pOCT KOpHei
u crebiid.
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Pasnnuus npueegens! B Tabaulie.

MnayHbl XBowm NManopoTHUKKn
CnopodpuTt Cnopodut Cnopout umeer
vMeeT OJTnH- WUMEET NPSIMO- | KOPOTKWIA CTe-
HbI NOA3YYUIA CTOAYMN CTe- Henb, Haxoas-
crebenb ¢ Men- | Benb, pacyne- | WWMIACA B nouBe.
KAMU MACTERMM | HEHHbIW Ha y3- | JTuCTbA KpynHble,

Dbl U MEXA0- Bbipacraior
y3nusa, Goko- 13 NOYEK KOp-
Bble BeTBNe- Hesuwa. Me-
HUA U YeLly- ped paieepTbiBa-
eBMHbIe Hiem cobpaHbl
TMCTBA B (hopme xa-
PaKTEPHOWN
CYNNTKA»
CnopaHrum CnopaHrim CnopaHrum
cobpaHbl B KO- cobpaHbl 8 pacnonaraiTtcs
NOCKN KONOCKM Ha obpaTHoM
CTOPOHE NUCTLEB
ramerogut Fametocut FametoduT Hag-
4aCTo NoA3eM- HaO3eMHbIN, 3eMHbIN, 3ene-
HbIA, NMATAETCA | 3eNeHbin, Heln, GoTo-
canpotmTHO oToCKH- CVHTE3NpYyeT
(obpasyer Tesmpyer
MMKOPU3Y)

Bonpoc 2. Kakosbl BHELWHME 0COBEHHOCTX Nano-
POTHUKOBWMIOHbBIX? Kakie Bbl 3HAeTe XU3HEeHHble dop-
Mbl NANOPOTHMUKOB?

Onsa DanopoTHUKOB XapaKTepeH KOpOoT-
KH crebesb, KOTOPBI HAXOAUTCA B IMOUBE
U mpeAcTaBisieT coboii KopHesuine. JlucTbsa
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BBIPACTAIOT U3 IOYEeK KOPHEBHIIAa U pa3Bep-
THIBAIOTCH HAJ IIOBEPXHOCTHIO IIOUBHI.

B :xu3ueHHOM NUKJIE TAaIOPOTHUKOB Yepe-
IyioTcAa OecmoJioe M TOJIOBOE MOKOJIeHHE —
cuopodbur u rameropur. Ho mnpeobiazaer
¢asza cnopodpuTa — OH, KaK IIPAaBUJIO, MHO-
ronetHu#. IMeHHO ero Ha3BIBAIOT MAIIOPOT-
HUKOM.

ITanopoTHUKHN — MHOI'OJIETHHE TPABSIHUC-
Thle HWJIHU JPEBOBUJHBIE pacTeHUs (CIOpO-
tbuTsl), pacTylmpme BO BJAKHBIX Jiecax.
B Tponukax BCTpedualOTCA JIHAHLI, SMUMH-
Thl, HACKaJbHble W BOAHBLIEe (opmbl. MHO-
riue DAaIOPOTHUKM BBIPAHIMBAIOT KAaK JEKO-
paTuBHBIE pacTeHUsi. Pasmeps! KoJsebaioTcs
OT HECKOJIBKUX MUJLJIUMETDOB A0 25 M.

Bonpoc 3. Kak ocyuwlecrsnaerca npouecc pas-
MHOXEHUA MarnopOTHUKOB?

Ha HuxHeH NIOBEPXHOCTH JIHCTA MAIO-
POTHHKA DPa3BUBAIOTCA CIOPAHTHH, B KOTO-
prix obpasyioTcsa cropbl. OHH BEHICHIIAIOTCA
Ha TOYBY U B OJaronpUSTHBIX YCJIOBUAX
npopacraior. M3 cnopsl dopmupyercs He-
0oJibIIaa IJIACTHHKA — 3apPOCTOK (ramMero-
¢ur). Yaime Bcero ramMeTodHUT 000EIOIBIH,
Ha HeM DpasBUBalOTCA MYIKCKHE U JKEHCKHEe
IIOJIOBLIE OpraHeBl, IAe o0pasyioTca dAilie-
KJETKH M CIIEpMaTO30UIbl (MHOTOMXIYTUKO-
BeIe). ONJI0Z0TBOPEHHE IPOMCXOOHAT B BOJE.
O6bIuHO moCcsie OMJAOLOTBOPEHUA TOJLKO Of-
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Ha 3UroTa NnpeBpailaeTcsa B 3apOAbIil, KOTO-
PbI HAUWHAET CpPa3y NpopacTarh; pasBUBa-
eTcA CrIopo(UT, a 3apPOCTOK OTMUPAET.

IIanopoTHMKaM TaK)ke CBOMCTBEHHO U Be-
FeTaTUBHOE PAZMHOKEHUE TTOCPENCTBOM CIIe-
LIMaJbHEIX [TIOYEK, 00pa3yolinXxcs Ha KOpHe-
BHIIIE.

Bonpoc 4. [ae obutaioT xsoLwu, NnayHs! 1 nano-
POTHUKIN?

ITnayHs1 ¥ XBOLIM BCTPEYAIOTCA Hallle BCe-
ro B XBOMHBLIX M CMEIIAHHBIX JiecaX. XBO-
LM HepeaKo PactyT B IOJAX Ha BJIAMKHBIX,
KHCJBIX IIOYBaX, TPeOyOIIMX HM3BeCTKOBa-
HUA JJA OOBHIIIEHHA mnjopoposusa. Ilamo-
POTHHKHN pAacIpPOCTPaHEeHbl OYeHb IIUPOKO
M BCTPEYaIlOTCsA OT JIeCOB cEBepa cpeJHe Io-
JIOCEHL 0 TPOIIHMKOB, HaceJjdaA caMble pasHule
MeCcTa — HaYHHAas ¢ NYCTHIHL M 3aKaHUNBaAA
6osioTamu.

Bonpoc 5. Kak 4enosek ncnonbiyeT XBoLwmM, nna-
YHbi 11 NANOPOTHUKI?

IInayusl comepkar spoBuUTOoe (Kypapero-
I0o0HOE) BeleCTBO, KOTODPOE MCHOJb3YETCH
B MeaunuHe. Coopel MJIayHOB MCIOJL3YIOT
B KavyecTBe JETCKOM IPUCHIIKH (HaTypaJb-
HBIR TaabK). [lmayHBI HaIIIM ITpUMEHeHVe
B BeTepHHApuH. TaKKe OHM HCIOJIB3YIOTCHA
B IDOMBIIIJIEHHOCTH [JIsI IOKYyYEeHUS JKeJTToOH
M 3eJIEHOM Kpacok.
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Crebnu xBOmIEl YKECTKHE — B HUX COJEP-
JKUTCA KpeMHeszem. IloaToMy npexiae MMH
YUCTUJN TOPIIKK U KaCTPIOJIH, IIOJHPOBALU
JepeBsSHHBIE U3IeTU.

XBolp 1moJieBo#, HauboJiee pacIpoCTpa-
HeHHBIA B Poccun, MCIoOaL3yIOT Kak Jexap-
CTBO OT ACTMBI, 4 TaKJ)Ke B KaueCTBe Moue-
TOHHOTO CPEACTBA.

MoJioasle COUHbIE JEUCTHEA HEKOTOPBIX BH-
JAOB IIaIIOPOTHUKOB B SIIIOHUM ynoTpebasaioT
B nuIly Kak canat. MHorme BMIbI IIAIIO-
POTHHKOB BLIPAIMBAIOT AJIF aKBapPHyMOB.
W3 xopHeBuUIL] TAIOPOTHHUKOB M3TOTaBJIH-
BAIOT IIpenapaThl IPOTUB TeJIBMUHTOB (JIeH-
TemoB, LenHel, KpuBoroaosok). Ilamopor-
HHUKH, KUBYIIUe B cuMOMo3e ¢ a30T(PHKCH-
PYIOIINMH MUAHOODAKTEPUAMU, IPUMEHAIOT
TAKK€ KAK MCTOYHUK a30Ta HA PUCOBBIX IIO-
JSAX A HACBIIIEHUS IIOYBBI PACTBOPUMBIMH
COeqNHEeHNAMM a30Ta.

Otnen FronocemeHHble pacTeHms

Bonpoc 1. KakoBbl 0cOBEHHOCTN CTPOEHUS rOf0-
CEMEHHbBIX PACTeHWIA?

Oco0eHHOCTH CTPOEHNS TOJOCEeMEHHbIX
pacTeHUI!
+ WCKJIIOYHUTEJbHO ApeBecHbIe GOPMBI — Je-
peBbA, KYCTapHUKHM M JUAHBI; B CTBOJAX
HA ITOTIePEeYHOM cpes3e pa3JhYaioT Kopy, Ape-
BECHHY H CEepPALIEBHHY;
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+ JIUCThbSI Pa3HOOOpPA3Hbl KAK II0 BHEUTHEMY
BUAY, TAK M- IO CTPOEHWIO; Y XBOWHBIX —
UTroJbYaThle (XBOMHKH), ¥ APYTHX — I10X0-
SKU HA JIMCThS MATIOPOTHUKOB UJIU MAJIbM;

+ KOPHHM XOPOIIO DPAa3BUTBI; ¥ HEKOTOPBIX
¢ MUKODPU30ii;

» [P Pa3MHOKEHHH 00pas3yloTcs ceMeHa —
MHOTOKJIETOUHBIe 00pa3oBaHuA, coJep:Ka-
IIUMe 3aPOJLIII M 3HAUNTEJbHBIHA 3amac muTa-
TEJBbHBIX BEIIECTB;

* B XW3HEHHOM IIHKJI€ ITOCIIOACTBY€ET CIIOPO-
(OHUT; MYKCKOH U KeHCKHI raMeTo(MUTHI II0-
TEepAJAU CAMOCTOATENbHOCTE U XKUBYT HA CIIO-
podure.

Bonpoc 2. puseante NpumMepbl rONOCEMEHHbIX
pacTeHun.

Bonpoc 3. Kakne pacteHns OTHOCATCH K XBOW-
HbIM?

OTgesl TroJIOCEMEHHBIX PAaCTeHHH cojep-
KUT KJaccel: CaroBHMKOBBIE, ['MHI'KOBEIE,
XBoituble 1 'HeTOBBIE (BKJIOYAIOLINE TPYII-
ny ddenossie). K Kaaccy caroBHHKOBBIX OT-
HOCAT CATOBHUK IIOHHKAIOIIHii, 3aBUTOIi,
Tyapa, rpeGHeBuAHBINI, PymMopa, HeKOJIO-
4yuif, cCpeqHUH; CTAHTEPHIO U JICIHI03aMHIO.

Tunuuynble IpeACTABUTENN KJIacca I'HETO-
BBIX — 3de[ipa, BeJbBHUUS U F'HETYM.

Kiacc xBoHHBIX NOpeacTasjieH GOJBIINM
KOJIHYecTBOM (POpPM: eJib, JHCTBEHHHIIA, COC-
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Ha, INXTa, CeKBOHdA, Tys, KUIIaAPUC, MOXKIKe-
BEJIbHUK, araTHC H IP.

EanHCTBeHHEIM COBPpEMEHHLIM IIPEACTaBH-
TeJIeM KJIacCa I'MHKIOBBLIX SBJIAETCH MHKIO
ABYJIOIACTHBIM .

Bonpoc 4. Hazosnte ocobeHHOCTM  CTpOeHWA
XBOWHBIX.

XBoitHRIeE WMEWT TaKHe O0COOeHHOCTH
CTPOEHHUA:
+ KOpPEeHb O0BIYHO CTEPIKHEBOi, 0T KOTOpPOro
OTXOJAT OOKOBBIE; KPOME IJHHHBIX KODHei
MMeIOTCA KOPOTKHEe, CH/IbHO DAa3BeTBJIEHHEIE
KODHH, OHU 4acCTO COAEPKaT MUKOPU3Y;
« ctefens BKJIIOUAET KOPY, APeBECHHY M cJa-
60 BhIpaKeHHYIO CEPAIIEBUHY;
+ B KOpPe U [ApeBeCcHHe UMEITCA CMOJISHEIC
XoAbl (KaHAJIBI), 3al0JHEHHEIe 3(QUPHBEIMU
MacJaMH M CMOJIOH, BBIAEJAEMBIMHU BBICTY-
JNAIOUIMMH KaHaJa KJIeTKaMH;
+ y OONBIIMHCTBA B CTBOJIE UMEIOTCSA KOJIbIA
NPUPOCTA ApEeBeCHHbI, O0YC/JOBJEHHEIE Ce-
30HHOH IIepHOSUYHOCTHIO AKTHBHOCTH KaM-
fus; Mo YMCay KoJIell Ha pacluje AepeBa
MOKHO OIIPEEUTEL €ro BO3PacT;
= JIHCTbSA CBOEOOpAa3HBI: y JHCTODAAHEIX
BUOOB (IMCTBEHHHUIIA U HEKOTODEBIE Apyrue)
OHM MATKHE, IIJOCKHE, PAaCIIOJaralTcA CIIU-
PanbHO HUAH NYYKaMU; V OOJBLITUHCTBA BH-
OB JIUCThA BEUHO3EJIeHBIE, YK€CTKHUE, UT0JIb-
yaTble MO (OpMe M OuUeHb PASHOH JJIMHBI.
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Tak, y ceBepoaMepHMKAaHCKON COCHbI 00-
JIOTHOA OHH JOCTUTAIOT 45 ¢M B IJIWHY, IIO-
KDBITBI CJIOEM KYTHKYJbI; KJIETKH 3IHIeD-
MBI HMMEIOT CHJBLHO YTOJIIEHHBlEe CTEeHKH.
Ilon suupepmoii jexxar 1—3 cJjoda TOJCTO-
CTEHHLIX KJETOK, UTPAaoIUX POJb CBOE06-
Pa3HOro Hapy>KHOrO cKejyiera. Ycrbula ray-
OOKO ITOrpyIKEeHHI B TKAHD JINCTA, YTO YMEHb-
1maeTr UcCliapeHue BOJAHL.

Bomnpoc 5. Kak ycrpoeHa [pesecrHa ronocemeH-
HbIX pacTeHnin?

JlpeBecuHa rojsoceMeHHBIX (B YaCTHOCTH,
XBOMHEIX) COCTOMT H3 TPaxeHj] — MEPTBhIX
BepPeTeH000Pa3HEIX KJIETOK C TOJCTOCTEHHEI-
MH 000JIOUKAMH, BBITIOJHAWIIUX HPOBO-
AAMYI0 M omopHyio Gyuruuu. IlapeHxuMsbl
B IpeBeCHHE OYeHb MAaJI0 MJIM OHAa COBCEM
OTCYTCTBYeT. ¥ MHOTHX BHUIOB B JpEeBeCHHEe
M KOpe HMEIOTCS CMOJAHBIe KaHaJbl, 3a-
MOJIHeHHbIe CMOJIOH, 9(QHMPHBIMH MacCJaMH
U IpyraMu BelrecrBaMu. VcmapeHus 3THUX
BeI[eCTB CO3JAI0T XapaKTepHBIH apoMaT
XBOMHOTO Jieca.

Bonpoc 6. Onvwunte npouecc  pasMHOXeHWA
COCHbI.

Bakneiiniee npeHMyINECTBO TrOJIOCEMEeH-
HbIX pacTeHUil mepej CIOPOBLIMU (BOLOPOC-
JAMA, MXaMM, XBOIaMHi, MJlayHaMy, [1amlo-

38

-



POTHMKAMM) COCTOMT B TOM, UTO IIOJIOBOI1
MpOIlleCC y HHUX HE 3aBUCHUT OT Karesb-
HO-KNJKOHM BOABI.

Ilpimbma — My:KCKO# raMeTo(uUT ¢ rame-
TaMH — CIEePMHAMH IIONaLaeT HA JKeHCKVIO
HIMIIKY C TOMOINLIO BeTpa M IPHJIHAIAET
K cMoJie. IlblblieBOE 3€pHO IIpopacraer,
CIIEpMHII IO MBLALIEBOH# TPYOKe AOCTHUTAET
AANEKJeTKU (AlllleKJeTKa U 3HAOCIEPM —
9TO KeHCKHI raMeTo(MUT) U CIAUBAETCA ¢ Heil
(v COCHBI MeX Y OIIbIJICHHEM U OIJIOIOTBODE-
HueM npoxoaut 12—14 mecaues). Ilocie o1-
JIONOTBOPEHHUA JKEeHCKHe KpaCHbIe IMHIIKH
3aKJIEMBAIOTCA CMOJION M HAYWHAIOT PACTH,
cHavajla IpeBpaniasch B 3€JieHBIE, a IIOTOM
B JeDPeBAHNCTBHIe KOpHuuHeBEIe. CoeqnHAACE,
cnepMuil U AlNEKJIeTKa 00pasyloT KJIETKY
C IUILIOUIHBIM HaGOpOM XPOMOCOM — 3HUTO-
Ty, IIEPBYI0 KJeTKy cnopodura. Ilocie omio-
AOTBOPEHUS ANHNEKJeTKH H3 ceMA3avaTKa
pasBUBaeTCHa CEMSA C 3aIlaCOM MMHUTATEJIbHBIX
BeIleCTB, KOTOpOe OXEeTO 3am[UTHEIMHA 060-
JIOYKaMH. ¥ COCHBI CEMEHA CO3PEBAIOT YepPeE3
1,5 roga, BRICEIAIOTCA U PA3HOCATCA BETPOM
yepes 2 roja mocJjie onblJIeHu .

Bonpoc 7. H1o Takoe cems? Hem cems oTmyaeT-
€A OT CnopbI?

Cemss — BBICOKOCHEIMANN3HPOBAHHBIH
OpraH pPasMHOYKEHHS H PACCEJIeHHA pacre-
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HUIl 10 3eMHO# nmoBepxHocTu. Cems 3almu-
1I1aeT 3apoABIII OT HeOJIAroNpPHUATHBIX BO3-
AeUCTBUI BHeIllHeH cpensl, obecmeunBaer
€ro NUTaTeJbHBLIMH BelleCTBAMM HA PaHHUX
aTanax pasBUTHA. B oTsiMmume OT CHOpEL, ce-
MeHa MHOIOKJIETOUHBI, COAEpKaT 3HaUM-
TeJbHOE KOJNYECTBO IUTATEIbHBIX BEIECTB;
HMeIOT TPOIHYI0 IPUPOAY: 9HAOCIEDPM rar-
JIOUAEH — BTO YACTh JKEHCKOTo raMetTodura;
3apoabIll JUIIJIOMJEH — 3TO AOUEPHUH cIo-
poduT; ceMeHHAA KOMXKypa JUOJONIHA —
5TO MATEPHHCKUI CIIOPOQUT.

Bonpoc 8. Kak ycrpoeHbl MyXCKMe WU XeHCKne
LWWLLKK COCHBI?

MyKeKHMe IIUINKHA PaCIOJIOXKEHBI Yy 0C-
HOBaHMA MOJOALIX mnoberoB. OHH HMEIOT
oCh, K KOTODOM TNpPHUKpPEIJIeHB YeIlIyHKH.
Ha HukHel cTOpoHe dYellyeK HaXOJATCA
IO JBa NALIJIBIEBEIX MEUIKA, B HUX 00pa3yroT-
¢l MHKDOCHOPHI (MY)KCKHUe CIIOPBI) € OJu-
HapHBIM (ramnjJougHBIM) HAGOPOM XPOMOCOM.
N3 mukpocnop GOPMHPYIOTCA MYJKCKHE ra-
MeTOohUTEl — NHINBIEBBIE 3€PHA, HeCYILe
CIIepPMHH.

MaseHbKUe KPACHOBATHIE KEHCKHe IIHIII-
KU, CHAAIINE HA BEDXYIIKAX MOJOABIX obe-
TOB, TOXX€ COCTOAT U3 OCH, HA KOTOPOM pac-
MOJIOMKEHBI YeInyHKH. YeIlyHKH KeHCKUX
HIMUIeK TIOMapHO CPacTaioTCA, M MEXIY HU-
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MU pa3BHBaeTcHA cemsizadyaToK. B Hem Oepert
Hayajio ramjoMgHas Meracnopa (sKeHCKasa
cropa). B pe3yJibTaTe ee MHOTOKPATHOTO Je€-
NeHUa obpasyeTcs KEHCKUH rameropur —
AfNeKIeTKa M SJHAOCIEepPM, BIIOCJEANCTBUU
TIIUTAOIAH 3apOABIIII.

Bonpoc 9. Kakyio ponb WrpaioT ronocemeHHble
pacTeHus B Npupoae?

TomoceMenHbBIE paCTEHUA ABIAIOTCA OCHO-
BOH pacTHTeJLHOI'O IIOKpPOBa psaaa Omoreo-
rpauyecKnx 30H Halleil maaHeTHl, HAIIPU-
Mep cuOMpcko¥ Taiirn. OHM IIOCTABJIAIOT
B aTMochepy 3eMJIH 3HAYHTEJNbHOE KOJIHYe-
cTBO KHucaopona. B Poccun oxoao 90% Je-
COB MpEJCTABJEHBl pPa3JNUYHLIMU BUIAMHU
TOJIOCEMEHHEIX pacrenuii. CeMeHaMM COCEH
U eJlefl MUTAIOTCA MHOTHE ITHIBL (KJECTHI)
U MJeKomuTaloIie (6eIKN U Jpyrue MeJKue
T'PBI3YHBI).

Bonpoc 10. B yem 3aKM0O4aETCA XO3ANCTBEHHOE
3HaYEHWE FONOCEMEHHbIX PaCTeHUI?

XBoiHEIE nmporco' HMCIOJB3YIOTCA B XO-
3AHACTBEeHHOH JeATeNbHOCTH uesoBeka. Ha-
IIpuUMep, COCHa HauboJjee IMIUPOKO UCTIOJIb3Y-
€TCHA KaK ChIphbe AJA IEeJITI0N03H0-0yMarKHOH
MIPOMBIIIIEHHOCTH. KpoMe TOro, M3 COCHEI
moJsiy4aioT Gymary, KapToOH, CKHIMAap, Ka-
HuhoIb, aleTaTHLIe BOJOKHA. B mnpekHmMe
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BpeMeHa TaK Ha3biBaeMble KopabesbHbIe COC-
Hbl, HMeIOL{He IJIUHHLIA IPpAMOIi CTBOJI, HC-
[I0J1b30BANIUCE B KopabsecrpoeHun. Ocobon
MIPOYHOCTLIO U JOJTOBEUYHOCTHIO OTJIUYAETCH
JpeBecHHa JIMCTBEHHUIIbI, KOTOPas ycToluu-
Ba K rHueHuio. O4YeHb IPOYHA M KpacHBa
IpeBecHHAa THCA, He COAep KAalllas CMOJAHBIX
X0A0B, U Kunapuca. K KMnapucoBbeIM OTHO-
CUTCH CEeKBOIis, MJIM MAMOHTOBO JepeBO, OT-
JUYAOLIaACA HCKJ/IIYUTEILHON [OJIMOBEU-
HocTbI0. HekoTopnle ngepeBbst HOCTUTAIOT
BbicOTBl 80--100 M, X BO3pacT HACUYUTHI-
Baer 3—4 toic. ner. CexsBoiia obGnagaer ca-
MOl IIeHHOM ApeBecHMHOH (KpacHoe XepeBo)
U ynoTpebaseTcss KaK CTPOUTEJILHBIM U CTO-
JIAPHBIA MaTepUal.

Kexposble opeinku (ceMeHa KeqpoBoii coc-
HbI) UAYT B IHIUY, U3 HUX IIOJYYAKT Macao.

IlpeacraBuTenm Kacca CcaroBHUKOBBIX
TaKkyke U3JaBHa MCHOJb30BANINCh YEJIOBEKOM
B nuiny. HaszBaHue «xJeOGHOe fepeBo» OTpa-
>KaeT yrnorpebJieHWe CEpALeBUHLI CAarOBHU-
KOBBIX KAK MCTOYHHKA KpaxmaJa IJs IIpu-
FOTOBJEHUA 0cCoDOro MpoAyKTa — caro.
VYonorpebnawTcd B MHIY X CEMEHA CATOBHU-
KOBBIX. B MeAWIMHE TaKKe HCIIOJIBb3YIOT ro-
JoceMeHHBIe pacTeHuss. Hanpumep, IMUAMIKO-
ATOABI MOJMKIKEBEJIbHHUKA 00JIafaloT JieKapeT-
BEHHBIMU cCBOHcTBaMH, a 3(HPHBIE Macja
OUMNIAIOT BO3YyX OT MUKpOOGOB, T. e. ob1aja-
OT 0aKTepUIIUAHBLIMH CBONCTBAMM.
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Otpen NokpbiTocemeHHble pacTeHus

Bonpoc 1. Hazosnie OCHOBHblE NPU3HAKK LBET-
KOBbIX pacTeHvl,

OcHOBHBIE TPH3HAKHM I[[BETKOBBEIX pac-
TeHUi:
« HMEIOT I[BETKU U ILIOAEI;
+ CEeMA3aYaTKH (CeMAINOYKH), B OTJIHYHE
OT rOJIOCEMEHHBIX pACTEHHH, 3aKJIIOUYEHBI
B IIOJIOCTD 3aBA3H (0TCIOAA H HASBAHUE OTHE-
JIa — MOKPLITOCEMeHHbIE);
e XapaKTepHO ABOIHOE OIJIONOTBOPEHYE;
+ CTpOEHME OPraHOB JOCTHUTAaeT HauOOoJIbIIIei
(10 cpaBHEHHIO ¢ JAPYrHMH DacTE€HHSIMH)
CJIO}KHOCTH, 4 TKAHH BBICOKOH CTEIIeHH CIle-
oyagu3alyy, T, €. OHH MAaKCUMAaJLHO IIPH-
c110co0JIeHbl K BBIIIOJHEHUI0 KOHKPETHBIX
GVYHKIINHA, KaK, HaOpUMep, B NPOBOLAIIEH
cucTeme;
+ TpaxeuABI 3aMEeHeHLI Ha COCYAEI, 4YTO 00-
JerdaeT NPOXOMJeHue BOALI M YBeIHYHBaET
IPHUCIIOCO0JIEHHOCTD K YKH3HH Ha CyIIe;
« DoJiee HMHTEHCHBHEIA OOMEH BelecTB
II0 CPABHEHHIO C NPEICTABHTENAMHU APYTUX
OTZEJIOB PACTEHWIA;
e CoocOOHOCTL OOpPa30OBBIBATL  CJIOYKHBIE
MHOTOApPYCHbIe coo0llecTBa, uYTO oObecme-
ynBaeT 0oJilee UMHTEHCHBHOE WCIIOJL30BAa-
HHe cpelbl U 3aBOeBbIBAHHE HOBBIX TEpPPH-
TOPHA.
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Bonpoc 2. PacckaxuTe 0 CTPORHMM LBETKA.

I[gemox — opraH IOJOBOTO pPa3MHO-
PKeHUs, NpeICcTaBaseT coboil BUIOH3MEHEH-
HbBII mnober. PasBuBaercss Ha I[BETOHOXK-
Ke, paclIuPAIIIEeHCcs B I[BETONOMKE, HA KOTO-
poM GOpPMUDYIOTCS OCTAJILHBIE €rQ YacTH.
N3 Meakux 3ejleHbIX JUCTOUKOB — dallle-
JIUCTUKOB 00pasyercs Uallieuxa, U3 ApKO OK-
palleHHbIX JIeIeCTKOB — BeHuuK. OHU 3a-
ITUNTAIOT IJIaBHBIE YACTYH I[BETKA — II€CTUK
U TBIYMHKH OT MeXaHHUYeCKHX IIOBpeXxjie-
HHMH, a4 BeHYHK Yy HaCeKOMOOMNBLIAEMEIX
PACTEeHM# enle ¥ HIPHUBIEKAET HACEKOMBIX.
TBHIYMHKK COCTOAT K3 THIYMHOYHBEIX HUTEH
U DOBLIBHMKA, rae of0padyeTcd NbLIBIA.
B mecruke pasiaMyaloT INMHPOKYI 3aBA3b,
TOHKWH CcTONOUK U phINbile. M3 3aBA3U pas-
BMBaIOTCHA IJIO/BI.

Bonpoc 3. 4totakoe nnoa?
B o m p o ¢ 4. Kakylo PyHKUWIO BbINONHAET NNOA?

ITnod — a2T0 opraH pasMHOKEHHUA IIBET-
KOBBIX pAacCTeHMii, KOTOpbIli pa3BUBaeTcCH
U3 IIBETKA M CHYYKUT JJIS 3alllMThl ¥ pacIipo-
CTPaHeHNsa ceMAH.

Bonpoc 5. Hem 3awimiieHa CeMano4ka noKpsITo-
CeMEHHbIX PacTeHnn?

Cemanouka HOKPHITOCEMEHHBIX 3alHIIIE-
Ha OT HebJaronpHUATHBIX BO3AeCcTBUIl 3a-
BfA3BIO.
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Bonpoc 6. Kakoso 3Ha4eHNne upeTka?

IIBeTOK sABAAETCS OPraHOM CEMEHHOro
PasMHOKEHUA. ITO BUAOU3MEeHEeHHBIH nmober
C OrpaHMYeHHBIM pOCTOM, IIPHUCIOCOOJIeH-
HBI# AJIA IIOJIOBOTO pasMHOXKeHUusa. B rpeTke
OCYIIECTBJAECTCA OILIJICHHE, OILJIOAOTBODEe-
HHe, POPMHUPYIOTCA 3aPOABIII K IJIOK.

Bonpoc 7. Kakne Xu3HeHHbIe (hopMbl BCTpeYa-
I0TCH Y NOKPbITOCEMEHHbIX PaCTEHNIA?

Bce wmHOroo6pasme CcHnopo@MTHBIX IKHU3-
HEHHLIX ()OPM Y NOKPEITOCEMEHHBIX PACTE-
HHHA MOXeT ObITh CB€JeHO K IBYM OCHOBHBIM
THIIaM — dpedecHoMmy (depeBbA, KYCTapHHU-
KH U KYCTapHHUYKH) U MPASAHUCIOMY.
TpaBanucras xusHeHHasa GopMa CBOMCTBeH-
Ha OONBIINHCTBY MIOKPBITOCEMEHHBIX .

PasBuTne MyCKOro u KEHCKOro raMeTo-
(]I)HTOB ¥V INOKPBITOCEMEHHBIX MNpeaenbHO CO-
KpallleHO: OHU NpeJACTABJIEHBl JIMOIb HEKO-
TOPBIMH 4YaCTAMH IIBETKaA — CeMA3aYaTKOM
U OBLLALIEBHIM 3€PHOM.

Bonpoc 8. Ha kakve knaccbl genurca otaen no-
KPbITOCEMEHHBIX?

Bonpoc 9. Kakue npusHakM xapakTepHbl Ans
OBYAONbLHbLIX PacTeHNA?

B oTzene nOKPLITOCEMEHHBIX pAaCTeHUH
BRIZIENIAIOT ABA Kaacca: OfHOZOJIBHEBIE U [IBY-
JOJIbHBIE.
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O OBYHOJBHBLIX XapAaKTEepPHB! CJeLyIO-
(1€ TPU3HAKH:
» 3apoJbILI UMEET ABE CEMANOJN;
+ KOpPHeBasd cHcTeMa CTepXKHeBasd;
+ JMCTbSI C CETYATHIM >KHJIKOBaHHEM (HCK-
JIIOUeHUE: ABYJOJLHBINY IMOJOPOKHUK HMeeT
AYTOBHIHOE XHUJKOBaHUE);
* YHCJIO KOMIIOHEHTOB IJBETKa KPATHO IATH,
peXke ueThbipeM; OKOJIOIBETHUK ABOHHOM.

Bonpoc 10. Kakumn Npr3Hakamu OTANHAIOTCA
OAHOAOMNEHBIE PacTeHus? TNpusegUTe NpYMepsI.

OnHomoNIBHBIE DPACTEHHA 00Ja7aloT cJe-
AYIOOINMMH OTJIHYHUTEJIBHBIMH IIDM3HaKaMHK:

« B 3apojbliiie OJHOAOJLHEIX PACTeHUI HMe-
eTcs OlHA CeMAN0JA;

+ KOpPHeBaf CHUCTeMa MOYKOBATAS;

+ JHCTBA C NapajneJbHBIM WJKU AYTOBBIM
KUIKOBaHUEM (MCKJAIOYECHHEe: OAHOAOJBHBIN
BOPOHUM I'JIa3 MMeeT CeTYATOe XKUJIKOBAHUE);
s YHCJO KOMIIOHEHTOB I[BETKA KPATHO TPeM;
OKOJIOIIBETHHUK ITPOCTOM.

BaxkHeliinve cemelicTa Kaacca — 3J1aKo-
Bble u Jlumelnsle. JIuaelinble NpencTaBJie-
HBl TPABAHUCTLIMH PACTEHUSAMU, HAIpuMep
pasnMuUHLIMM BMIAMM JIYKa4, 4YecHOKa; Ae-
KOPAaTUBHEIMU pACTEHUAMH — JIHJUAMH,
TIONbIIaHaAMMn, THanuHTaMHW M Ap. R 3J1axKam
OTHOCATCA TIIEHUINE, POXKD, TUMEHb, [1POCOo,
KVKYpy3a, cCaXapHbIil TPOCTHUK U AD.
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LlapcrBo XKuBOTHbIE

Moauapcrso OaHOKNETOUYHbIe

Bonpoc 1. Oxapaktepusynte 4eptbl CTPOEHUA
OOHOKNETOYHBIX XXUBOTHbIX.

XapaxTepHble YePThl CTPOEHUSA OJHOKJIE-
TOYHBIX KUBOTHBIX:
+ OOJBLUIMHCTBO UMEIOT MUKPOCKOIHNYEeCcKHe
pasMepbl;
+ TEeJI0O COCTOUT U3 OAHON KJIETKH U Ipen-
craBisieT co0oil HeNnbiii OPraHn3M C MHOXKe-
CTBOM IIDHCYLINX eMy DYyHKIHii;
+ LUTOILIa3Ma OrpaHUYEeHA MeMOpPaHOH, KO-
TOpadA MOKeT OBITh IOKPHITA KJIETOYHOH 000-
JIOUKOM MJIN PAKOBHUHOM;
+ HEKOTOpbIe BHABI COJEpKaT B KJIETKe He-
CKOJIBKO Ajep;
+ MMENTCS OpraHOMAbI JBUKEHUSA — IKIY-
THKH, PECHUYKH WJIH JOKHOHOXKKH, KOTO-
pble MOTYT OBLITH BpEMEHHBIME UJU IIOCTOSH-
HBIMU;
+ IUNeBApUTEJbHAA BaKyOJib, (HPOPMUDYIO-
IIasAcA B pedyJibTaTe IMHOIUTO3a UIU (haro-
[IMTO3a, OCYI[eCTBJISET NUIeBapeHue. Ba-
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KyOJb MOYKeT OTCYTCTBOBaTh Y BHAOB, IIO-
IVIOINAIONIMX IIHTATeJbHbIEe BellleCTBa BCeH
MIOBEPXHOCTLIO Tesa nyTeM auddysunm; Hele-
peBapeHHbIE OCTATKH MUY BHIOPaCLIBAIOTCH
U3 BAKYOJIU HAPYKY;

+ CcOKpaTuTe/bHadA (MHaye HasbiBaeMasi Bhi-
AeJINTEJbHOM, NyJbCHPYIOLIEl, OCMOpEry-
JUpYIoIeil) BaKyOJbL BBIIOJHAET BBIAEJIM-
TeJbHYIO ¥ OCMOPErYJHPYIOMIYIO (PYHKIINAIO;
OHAa BCTpeYaeTCAd TOJBKO Y TPECHOBOJHBIX
BHUIOB;

* CHelHaJIbHBIX OPTaHOB ALIXaHWUS HET; Abl-
XaHUE IIPOUCXOAUT 3a cueT AUMHy3Un rason
Yyepes IIOBEPXHOCTh KJIETKU;

« B HeOJaronpuATHBIX YCJOBUAX oOpasy-
IOT HUCTY (BBIAEJAIOT HA [TOBEPXHOCTH ILJIOT-
HYI0 000JI0YKY, IO3BOJSAIOIIYI0 MAKCHUMANL-
HO OTPAAUTH KJETKY OT BHEIIHUX BO3Jei-
CTBHIA).

Bonpoc 2. [lokaxute, 4T0 NnaH CTPOEHWA Tena
OLHOKNETOUHbIX COOTBETCTBYET ODLMM 4epTam opra-
HU3aLWM 80epPHbIX (3yKapUOTUHeCKMx) KNeTok.

A Bcex syKapuOTHYECKUX KJETOK Kak
OJHOKJIETOUHBIX, TAK M MHOTI'OKJIETOYHEIX
OpPraHu3MOB XapaKTEePHO:

+ HaJM4YHe OCHOBHBIX uvacTei: sAApa, IIHUTO-
I1JIa3MBbI U NIJa3MATHUECKON MeMOpaHLL;

e B IUTOIJIA3ME HMEIOTCs MHOTOUYJIEHHBIe
OpraHoubl, BBINIOJHAKIIUE ClelHaJbHble
PYHKIUU: SHJAOIIIa3MaTUUYeCKad CeTh, allla-
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par l'oabaxu, Me3ocoMbl, puG0OCOMEL, MUTO-
XOHIPHH;

+ maactugbl (y pacTeHHH M HEKOTOPBIX OX-
HOKJIETOUHBIX), KJETOUHBII IeHTp, 0a3ab-
Hble TeJblla JKTYTHKOB K DECHUYEK;

» AAPO KJETKM OKPYKEHO sepHOH 060s0u-
KOI, COCTOAIIEH U3 ABYX MeMOpaH;

+ JI000H 3YKAapHOTHYECKOH KJIeTKe CBOMCT-
BEH [IUTOCKEJIET — CHACTEMa MUKDPOTPYyOoYeK
¥ OeJIKOBBIX BOJIOKOH, 06pasyioliux BHYT-
PEeHHUH KapKac KJIEeTKH.

Bonpoc 3. Kakue opravongpl cneLmnanbHoro Ha-
3HAYeHUA BCTPEYAIOTCA Y OQHOKIETOYHbIX OPraH13MOoB?

Y capkooBEIX JAJI1 NEepPeJBH)KEHHUS U 3a-
XBaTa OWUINHM OPA HEOOXOZUMOCTH 00pasy-
IOTCA  JIOKHOHOMKKH — ncegdonoduu.
Oum npeacTaBJIAOT co00# BRIPOCTHI IATO-
OJasMbl, YKpeIJIeHHbIe BOJOKHAMH ITHTO-
cKeJeTa.

JKryTHKOBBIE IepedBHIalOTCA C IIOMOIELIO
OLHOM WJIM HECKOJbKHUX JKTYTHKOB, a MHDY-
30pu — Osarogaps MHOTOYHCJIEHHBIM pec-
HUYKaM.

Y mpecHOBOAHBIX BMIOB BBIJACIHUTEIBHYIO
¥ OCMOPEryJIHPYIOUIVIO (PYHKITHIO OCYII[ECTB-
JISET COKpAmumeJlbHas 6aKYONLb.

Y KFYTHKOBLIX CIIOCOOHOCTE HallpaBJIeH-
HO IlepeMelaThCs IOJ BJIHAHHUEM CBETA
06yciioBJIeHa eATEeJbHOCTHI0 C8eMoyLy8cm-
B8UMENbHOZ0 21A3KA — CMUZMbL.
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B o npoc 4. Kakas rpynna ogHOKNETOHHbIX XNBOT-
Hbix Hanbonee ApesHAA?

HauGonee apesnuie xjaacesr — JKryru-
KoBble U CapkopoBnie. O 3TOM CBHIAETEJIB-
CTBYET OTHOCHTEJbLHAA IPOCTOTA UX OPraHu-
3alMu.

Bonpoc 5. Pacckaxute o TUNax NUTaHus, BCTpe-
HAKOLLMXCA Y XIYTUKOHOCLEB.

Ilo criocobGy nUTaHUA KTYTHKOBLIE JEJAT-
CH HA TPH TPYIIILL: '
+ agmompo@Hble OpPzAHU3MbL, CUHTE3U-
pylouie opraHudecKkue BelecTBa (yrJe-
BOJbI) 3a CYeT 3HEPruU COJIHEeYHOro CBeTa,
T. €. TUTANOUINECA KAK HACTOAIINE PACTEeHUA
(BCce OKkpalieHHbIE JKI'YTHUKOBbBIE);
+ zemepompog)nble OPZAHU3MbL, UCTOJb-
3yI0lllue OpraHUYeCKHe BellleCcTBa, KOTOPLIE
yXe COo3JaHBl APDYyTUMH opranuamamu (6ec-
HBETHbIE JKTYTHKOBBIE);
+ MUuKcompogHbsie opzaHu3mbL, obnaga-
e CMEIIaHHBIM THUIIOM IMUTAHWUSA, OHU CIIO-
COGHBI K (POTOCHHTE3Y, HO IUTAIOTCA TaKKe
U OpPraHMYeCKMMU BelecTBaMH, IOTJIOHIASA
faxTepuum M ApYrux mpocredmux nyteMm da-
rouMTO3a (9BrJeHa 3ejieHasd).

Bon P O € 6. Kakye XVMBOTHbIE HE MMEIOT NOCTOAH-
Hon hopMsl Tena?

W3-3a crabopa3BuUTOro M OuUeHb MOOHJIBL-
HOTO CKeJieTa KJIeTKM, oOpas3oBaHHOro Oej-
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KOBLIMU BOJOKHAMM U MHKDPOTPYOOUKAMHU,
MHOTHE CAPKOMXT'YTHUKOHOCULI (HAampuMep,
aMe0a) He UMEIOT [NOCTOAHHOI GOPMEI Tesa.
Kpome aToro, 6nicTphle MepecTPONKHM BHYT-
PEHHEro Kapkaca Jal0oT BO3MOXKHOCTH JIETKO
U3MeHATL opMy Tesa U GBICTPO 06PA30BEHI-
BaTh MCEBAOIIONIAM.

Bonpoc 7. Kak pazMHOXa0TCA npocrenne’?

Kak npasuno, B 0J1aronpUATHBIX YCJIOBU-
AX OJHOKJIETOUHLIE >XHBOTHBIE Pa3MHOXKAa-
FOTCs 6eCTIONLIM IIyTEM — AeJleHHeM KJIEeTKH,
a IpM HaCTYIJIEHHM HeOJaronpHUATHEIX YC-
JIOBHUH — IIOJIOBBIM.

B o n p o ¢ 8. Kakosa ponb Npocienwmx B npupoae?
B »XM3HW Yenoeeka?

MHorue mnpocreifline HrpalT 3aMeTHYIO
poJaEk B IHINEBHIX IENAX BOZOEMA: OHHU IIO-
rJIOIIAIOT 0aKTepuy M HEKOTOpPBle BOZOPOC-
JIA, & CAMU, B CBOIO OUEpeb, CAYIKAT HUIIeH
MHOTMM 0eCII03BOHOYHLIM, MajJbKaM DEIO,
roJIOBaCTHKAM.

B mopsax 1 okeaHax PaKOBUHBLI OTMePIINX
KODHEHOX€eK, ocelad Ha J[AHO, o6pasyror
IIJIaCThI MeJa.

Cpenn mpocTefilIMX MHOIO TapPa3uTOB.
Hanpumep, nusentepuiinasd ameba BLI3BIBA-
eT y YeJIOBeKa omacHoe 3abojieBaHUe — H3'B-
fAI3BJIEHHE CHU3HUCTOH ODOJOYKM TOJICTOH
KHIIKWA — Au3eHTepuio. Jlambiuu, mocenus-
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IIUCh B BEPXHMUX OTHEJaX TOHKOIrO KHIIIEY-
HUKA, MPUBOAST K KHIIEUHLEIM PaCCTPOMCT-
BaM V YeJIOBEeKa, KPOJHUKOB, MbImiei. Ts-
JKenoe 3abosieBaHHME — COHHYIO O0JIe3HB
BBISLIBAIOT TPHIIAHOCOMBI, I10CEJSIOLINECH
B IIJIa3Me KPOBH UEJIOBEKA (IePeHOCATCA My-
XaMHu uere).

Bonp o c 9. Yro rakoe ncesaonofum?

Ilcesdonoduu (JIOKHOHOMKH) — OPraHO-
uasl asvakenud. IIpexcraBasaioT cobof BbI-
POCTHI LUTOIJIA3MEI, VKPEIJIEHHbLIE 5JIeMEeH-
TAMH IIUTOCKeJeTa.

Bonpoc 10. MoryT nv ObiTb pakoBWHbL! Yy Mpo-
cTennx?

Ha. Teso pakoBHHHBIX aMeb 1 GoOpaMUHU-
¢hep 3aKIIOYEHO B OJHOKAMEPHYIO PAaKOBH-
HY, CHaGKEHHYIO OTBEPCTHEM — YCThEM, Ue-
pe3 KOTOpoe B OKPYIKAIONIYIO cpefly BEIXOAAT
nceBgonoAnN. PaKOBHHBI COCTOAT H3 XHTH-
HOIIOAOGHOTO BellecTBA U MOTYT UMETh pas-
HooOpasuyi popMy. ¥ HEKOTOPBIX NpeacTa-
BUTeJeii PAKOBHHBI UHCTO OpPTaHHYECKHE,
Yy APYrux NOPOIHTAHBI COMAMU KaNbIIUA HJIH
MHKDPYCTHUPOBAHbBI MECYNHKAMH.

Bonpoc 11. Ha3oBWTE OCHOBHbIE YePThl OPraHu-
3auyn opamuHmudep.

PopamuHApepsl B OGOJBIIHHCTBE CBOEM
IpeACTABJEHbl MOPCKMMHU KOPHEHOXXKAaMH.
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OcHoOBHBIE uyepTbl OpraHusanuu topamu-
HUDeEDP:
* KMMEIOT MHOTOKAMEDHYIO DaKOBHHY, CO-
cTOAINYI0O M3 KapboHara KaablusA (3a cder
Yero UX OCTATKH 06pasyIoT 3aJIeKK MeJa);
* IICEBAOIOAWH BEITATHBAIOTCA H3 PaKOBU-
Hel, obecmeunBas NMepeBUKEHHE M 3aXBaT
ITHTITH,

Bonpoc 12. Kakve npoctenwmne nMmeiT ckenet-
Hble obpazoBaHua?

Bee syrapuoTHUecKHAe KJIETKH UMEIOT ITH-
TOCKeJIeT. B HEeKOTOpBIX CAyYaaX OH cJabo
BbIpaYKeH (KaK y KODHEHOXKeK). ¥ ApYyrux
npefcTaBUTENel CKEJNET KJETKH obecredd-
BaeT NojJep:xaHue NOCTOAHHON GopMEI Tesa
Ha 0OJIBIIIOM IIPOTSYKEHUH YKU3HEHHOr0 IUK-
na. Haubosee APKO LHNTOCKEJNET BBHIPAKEH
y wuHbysopuii. ITocToaHHaA ¢opma Tena
o0ecnieymnBaeTCA TOJCTBHIMM IYUKAMH BOJIO-
KOH IMTOCKeJIeTa, IPUJeraiomero K meMmo-
pane.

Bonpoc 13. Kakme opraHn3Mbl Ha3bLIBAIOT aBTOT-
POMDHBLIMIN?

Asmompo@rbimu HA3LIBAIOT OPraHU3-
MBI, CIIOCOOHBIE CHHTE3MDOBATL OpTaHHYe-
CKUe BelleCTBA U3 HEOPraHUYECKHX.

Asmompoguvi-pomocurnmemurxu obpa-
3yIOT opraHuYeckue BellecTBa (yrieBOABI)
U3 YyINVIEKHCJIOTO ra3a U BOABI 34 CUET 3Hep-
T'U¥ COJTHEYHOT'O M3JIYUEHHUA.
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Asmompogwi-xemocunmemuku obpa-
3YIOT OpraHu4yeCKHe MOJIEKYJibl M3 Heopra-
HUYECKHUX 34 CYeT BHEPrHM XUMHUUYEeCKUX
CBsI3el HEOPraHMYECKUX MOJIEKYJI.

Bonpoc 14. Y70 1akoe KONOHUW 1 Kak OHW 0bpa-
3y10TCH ¥ NPOCTEULLINX?

KonoHusamu Ha3bIBAIOT OOJBLIIME WJINA
MaJleHbKHe CKOIJIEHHUSA KJIETOK OMHOKJIETOY-
HbIX opraHu3moB. KJIeTKH KOJOHHH He HMe-
0T IOCTOAHHOM cmenuanusanuu. Kosoumuu
MOryT o0pasoBLIBATBECA B pea3yJibTaTe Hejie-
HHSA OTAEJbHEIX KJIETOK, KOTOpLIe He yaaJss-
IOTCA APYT OT APyra U NpPOJoJKaloT COBMECT-
Hoe cylluecTBOBaHMe. Taxixe KOJOHUH MOT'YT
dopMUpOBATLECA B pe3yJbTaTe He3aBepIeH-
HOr'O JeJIeHUs KJIeTOK, KOrZla He BOOJIHE OT-
JeJIUBIIINeCsT APYT OT ApPyra ocobu ocTalTcA
CBA3aHHBIMHA Mexay coboii. Kosonuu pasnn-
4awTes ¥ no opme, H 00 cmocody pasBUTHSA.
Yucno ocobeil, BXOAANINX B COCTaB KOJIO-
HUH, cocTaBasaeT oT 4 n0 20 TLIC. KJISTOK.

NoguapcrBo MHOrokneTro4yHble

Tun Fy6kn

Bomnpoc 1. K KakoMy TNy OTHocATcA Hanbonee
NPUMUTUBH bie MHOMOKNETOYHbIE OPraHnU3mMbl?

HauGosiee OpMMHATHBHEIE MHOI'OKJIETOU-
Hble OPraHM3Mbl OTHOCATCA K TNy ['yOKH.
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370 ABYyCHAONHELIE YXKHBOTHLIE, B OOJILIINHCTBE
CBOEM C MHHEPAJbHBIM HAW OPraHUYECKHM
ckeneroM. KIeTKM 3KTO- M SHTOLEPMBI Ma-
JosupdepeHIPOBAHLI, MEXAY HUMH HAaXO0-
OATCA CTYAEHHCTOE BelileCTBO — Me30rJedA.
Oprasel ¥ TKaHU oTcyTcTBYiOT. IInimesape-
HH€ BHYTPHKJIETOUYHOE.

Bonpoc 2. OT kakux OPraHM3MOB NPOW3OLLIM
rybkn?

300/10TH mpeAIoJaranT, YTO I'yOKHA IIPO-
M30LULTA OT KOJOHHAJBHBIX JKTYTHKOBBIX
B pe3yJibTaTe CHeuuaau3alyuu KJIeTOK KO-
JIOHUH.

Bonpoc 3. e obwtaior rybku?

I'ybkm — mnpeumyIecTBEeHHO MODCKHE
’KUBOTHBIE, IPHKPEILIeHHbIe KO AHY HJIH
IMOABOJHLIM IpeaMeraM. B MOpAX 1 oKeaHax
OHU KHUBYT B OCHOBHOM B NIPHMOpPE/KHON 30-
He, Ha HeDOOJBIUMX IayOHMHAX, OXHAKO He-
KOTOpbI€ BHU/JALI BCTpeyaloTcA Ha TayOmHAaAX
Ao 10—11 kM. Yueno mpecHOBOAHLIX BUAOB
HEeBeJHKO.

Bonpoc 4. Kakon ckenet nmeior rydkm?

IToutn Bce mnpeacraBuTenu tuna I'yOku
KMeIOT MHMHEPaJbHBIA WUIM OpPraHW4YeCcKHH
ckener. Kmerxu, obpasyromue ckesner, Ha-
3r1BaloTcA cKeyierobnactel. B mesorinee pac-
THOJIOKEHEI OJ[HO-, TPEX- WU YEeThIPEXOCHbIE
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M3BECTKOBBIE M KpeMHUeBbIe UTONOUKH, I'y6-
KH{, MMEeIoIue XUTHHOMOAOOHBIN CKeJieT, Ha-
3bIBAIOT POTOBLIMM (TyaneTHas ryoka).

Bonpoc 5. Pacckaxnrte 0 BHELLHEM BUJE U BHYT-
PEeHHEeM CTpoeHNK ryHok.

I'y6KM IpUMKPENNAOTCA KO AHY WJIH IOJI-
BOAHBIM NpeameTraM. PopMma Tesa ry0oOK Ha-
noMuHaeT 60Kaa wiIn MemoK. Bece Tesno ry6-
KH IpoHU3aHo nmopaMu. CKBO3b HUX BHYTDb
MPOHHUKAET BOJA ¢ PACTBOPEHHBLIM KHCJIOPO-
IOM H IJIABAIOUIMMM MeJKMMHK OpraHHU3Ma-
MH, KOTOpbIe IrybKa ucnoisayer B nuuly. Bo-
Ia BBIXOOUT Uepe3 BBIBOJHOE OTBEpCTHE —
yCThE, PACIIOJIO)KEHHOe Ha CBOOOJHOM KOHIIE
TeJa.

HapysxHEIil 10 — 3KTOAEpMa — COCTO-
UT M3 ILJIOCKUX IIOBEPXHOCTHBIX KJIETOK.
BayrpenHui cioifi — sHTOAEpPMa — IIOCTPO-
eH U3 JKI'YTUKOBBIX KJIeTOK. Mexay HapyK-
HBIM M BHYTPEHHHM CJIOSIMH KJETOK pacIlo-
JIOJKEH CJIOM HEeKJeTOYHOTO BelllecTBa — Me-
3orJies.

Bomnpoc 6. Kak ocyllecTBnseTcs nutaHne 1 nu-
wesapeHwve rybok?

CxBO3L TTIOpPHI TEJIa BMECTe C BOJOH B rybry
ImonazaioT TJIABAOIHe MeJK¥e OPraHU3MBbI,
KOTophIe I'yOKa UCIIONb3yeT B NUILY.

JKryTuKoBbIie KJIETKH, U3 KOTOPBLIX IIO-
CTpPOE€Ha JHTOJEpMa, 3axXBaTHIBAIOT HMX Iy-
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TeM ¢aroLuTO3a U IepeBapuBapT. HKpo-
Me TOro, cIelnuajibHble IOABHKHBIE ameGo-
BUAHLIE KJETKH BHYTPEHHETO CJIOS TaKKe
3aXBATHIBAIOT IUINY U IIePeBAPUBAIOT ee.
Takum o6pasom, mnuineBapedne y TyOoK
BHYTPUKJIETOUHOE, ITHIIEBAPUTEILHON CHC-
TeMBI HET.

Bonpoc 7. Y1o takoe me3sornen?

Me3zoenes — cTyEEHUCTOE BELECTBO, HA-
XOZAIeecss MeXXy Hapy>KHLEIM M BHYTPEH-
HHUM CJ0IMH KJIeTOK. B Hell pasbpocaHbl pas-
Hble II0 GQYHKUHAM KJETKH: aMeb0BHIHLIE,
3peJible U He3peJsble raMeThl, CKeJaeTO0IacThI

Hu Ip.

B o np o ¢ 8. Kakosa ponb rybok B npupoge?

'y6xu urpaior cymniecTBeHHYIO POJb KaK
6uoduasTpaTopel. B BomoeMax cO B3HAYH-
TeJbHEIM OPraHKYeCKHM 3arpasHeHUueM pas-
BUBAIOTCA MHOTOYNMCJIEHHEIE KOJIOHHH Ty-
00K, YYACTBYION[UX B OMOJOTHYECKOH OYHNCT-
Ke BOZBI.

Bonpoc 9. Kik 4enoBek ncnosbsyet rybok?

IIpakTH4Yeckoe 3HaAUEHNE I'YyOOK HEBEJIMKO.
Pap mopekux rybok, MOJYYNBIIMX Ha3BaHUE
TYaJIeTHEIX, C APeBHeHIINX BpeMeH Zo0biBa-
IOT CO AHA MOPSH H IIOCJIE BRICYUINBAHUSA IPH-
MEeHAIOT JJS MBIThA. IIpecHOBROAHYIO TyOKy
0omAry HMCHOJB3YIOT B HAPOAHOM MemHIlM-
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He KaK HAPYKHOE [POTUBOPEBMAaTUYECKOE
CpeACcTBO, a TaKKe JJs OTGeJMBAaHUA 1 OUU-
LIEHNSA KO,

Tun KnwevyHononocrHole

Bonpoc 1. KakoBbl 0COOEHHOCT BHEUWHETO CTRO-
eHUA rapLI?

T'ugpa mpeacraenser coGoil moJaun Men-
KOBUIHOH BBITAHYTOH (DOpMBI, AOCTHUrA0-
muit 1,5 ecm B goiuny. K cyberpary oma npu-
KpenJjseTrcs IOJOIIBOM, paclojioKeHHOH Ha
oxHoM KoHue Tena. Ha apyrom KoHlle Haxo-
JUTCs POTOBOE OTBEPCTHE, OKPY>KEHHOE BeH-
yugoM Inynasel. CTeHKa Tena ruapsl 06-
pazoBaHa ABYMSA CJIOAMU KJIETOK: HapPYIK-
HBIM — 3KTOAEPMOH ¥ BHYTPEHHHUM — BHTO-
HEeDMOM,

Bonpoc 2. Kak ycTpoeHa 3KTOOEPMA KUWEYHO-
MONOCTHBIX?

B IKTOZEepMEe MOMHO Ppas3/jlIvYuTh KJIIET-
KM HeCKOJbKuX Tunos. OcHOBHasA Macca
npeacTaB/ieHa 3MIUTENINAJNBHO-MYCKYJ/JIbHBIMHU
KJaeTKaMH, HMMEWIIMMH OTPOCTKH, B KOTO-
PbBIX CHKOHLUEHTPDHUDPOBaHLI COKpaTHUTe/IbHbIE
anemenTtbl. Taxike B ODKTOAECPME HAXOLATCA
YYBCTBUTEJLHbIC, HEPBHBIE, KEJEC3IICTEHIE,
CTpeKaTeJNbHBIC I [IPOMEXXYTOUHbBIE KJIETKU.

I‘IYBCTBI/ITEHbeIe KJIETKH PacIIOJIOKEeHBI
TakK e, KaK Y 3IIHTednalbHO-MYCKYJILHEIE,
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T.€. OSJHHM KOHIIOM OOpalleHLl HapYXKYV,
a JpyrHM NDHUMBIKAOT K 0asajpHON MeMO-
paHe. HepBHBIe KJEeTKM JeXXaT MeEXKIY CO-
KDaTHUTEeJbHBIMU OTPOCTKAMH Ha 0asajbHON
meMGpane. IIpoMeskyToUHbIE KJIETKH — 3TO
HeguddepeHIPOBaHHbIE KJIETKK, U3 KOTO-
PHIX BIOCIEACTBUM PASBUBAIOTCA CIICI[HAJIH-
3MpPOBAHHLIE KJIETKH, KPOME 3TOr0, OHM yda-
CTBYIOT B pereHepauuu. B skrozepme ofpa-
3YIOTCA II0JIOBbIe KJIETKH.

Bomnpoc 3. Kakum TMNOM HepBHON cucTeMbl 0b-
NAAAI0T KULLIEYHONONOCTHLIE?

KumeuHnonosnocTable UMeOT Juddy3nblLii
TUI HEPBHOH cuHcTeMbl. UyBCTBHUTENbLHBIE
KJIETKH PACITOJIO’KEHEI TAK JKe, KAK U JIIUTe-
IUANTBbHO-MYCKYJBHEIE, T. €. OXHMM KOHIIOM
obpanieHsl HADYKY, a APYFHM IPMMBIKAIOT
K 6asamsHOil MemOpane. HepBHBIE KJIETKH
JexaT MEXXAY COKPATHTEIbHBIME OTPOCT-
KaMu Ha OasanpHoii MemGpaHe. Ecim mo-
TPOHYTBHCA OO T'HMAPLI, TO BO3HUKIIEE B IEP-
BHUYHBIX KJIETKaX BO30yKIeHHe OBICTPO
pacOpoCcTpaHseTcs MO Bceil HEPBHOM ceTH
M >KMBOTHOE OTBEYaeT Ha Dasgpa’keHHue co-
KpallleHHueM OTPOCTKOB SMHUTEIHAJIBLHO-MYC-
KYJIBHBIX KJIETOK.

‘Bomnpoc 4. Kak ycTpoeHa cTpekaTenbHas KneTka
rmapsi?

Haubosnbinee YNCA0 CTPEKATEJIBHBIX KJIE-
TOK PpAacCIOJOKEeHO B Ilynaibliax. BuyTpHu
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KJETKH HMeeTCs CTpeKaTeJbHas KalcyJja
C ANOBUTON MMHUIKOCTBIO M CIIMPAJNBHO CBEP-
HyTas nojiasi HUTb. Ha IIOBepPXHOCTH KJET-
KM — UYYBCTBHUTEJbHBIM IIUIIAK, BOCIIPH-
HUMAOUINH BHEIIHNE BO3AeHcTBHUA. B oTBeT
Ha pasjpakeHHe CTpeKareJbHasdA Karcysna
BHIOpACHIBAET COAEPKAIIYIOCA B Hell HHUTh,
KOTOpas BEIBOpauMBaeTcsd, KAaK IMaJell Iep-
YaTKW. BMecTe ¢ HHUTBIO BBIJEISAETCA 00-
JKUTAIOIIee UIN AJ0BUTOE copepkumoe. Ta-
KHUM 00pa3oM, TUAPOHIHBIE MOTYT 00e3IBH-
SKUBATDb U Iapajl30BaTh JOBOJBHO KPYIHYIO
J00BIYY, HAIPHUMEpP IIAKJAOMOB UJIHN AadHUA.
CrpexaTeNbHble KJETKH II0CJE MCIIOJL30BA-
HUSA 3aMEHAIOTCA HA HOBBIE,

Bonpoc 5. Kakie knetku obpasyioT BHYTPEHHWUA
cnow rmapel?

Kierounsle 3JeMeHTHI SHTOAEPMBI IPeJ-
CTaBJIEeHbl 3MHUTENNAJbHO-MYCKYJbHBIMH U
JKeNe3UCTBIMU  KJeTKaMU. OIHUTEJIUaTbHO-
MYCKYJIbHBIE KJIETKM YacTO MMEIT JKIyTH-
KM M BBIPDOCTHI, HAIIOMHWHAIOIINE IICEBIOIIO-
aun. JesesucTele KJAETKU BLIJEJIAIOT B ITH-
[eBAPUTEJBHYIO IOJIOCTh IMHINEBAPUTE/Ib-
Hble (EepMEHTBI: HAMOOJbIIee KOJUYECTBO
TAKUX KJETOK pacIojiaraeTcs oKoJio pra.

Bonpoc 6. Pacckaxunte o nuTanun rnapbl.

I'mppa — xummEuK. I[IuTtaercs NIaHKTO-
HOM — MHQY30PHAMHE, MEJIKUMU paKoobpas-
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HbIMH (nuxjonamu u gadpHuamu). Crpexa-
TeJbHble HUTH OIyTHIBAIOT AOOLIYY ¥ mapa-
JU3yI0T ee. 3aTeM THApPa 3aXBATHIBAaeT ee
MIyOaJbllaMy U HAIpPAaBJAeT B POTOBOE OT-
BepcTHe.

Bonpoc 7. Kak ocyLecTBNAETCA NpoLUecc nuile-
BapeHUA Y rnapol?

IImueBapenue y ruap KoMOMHHPOBaHHOE
(BHYTPHIIONIOCTHOE ¥ BHYTPHKJETOUHOE).
ITpornouenHas nuina HONAJAeT B IIHMIEBa-
pureabHyio nomocth. CHauama muma obpa-
6aTniBaeTca ¢depmMeHTaMH M H3IMeJbYAETCA
B IIMIIEBAPDUTEJILHOM IIOJOCTH, 3aTeM ITH-
HieBble YACTHUIIEI (PATOIIUTUPYIOTCH IIMHUTE-
JHAJLHO-MYCKYJBHBIMH KJIETKAMHM H B HHUX
nepeBapuBaloTcs. IluTaTenbHbIe BelecTBa
Buddy3HO pacnpemendlOTCa MeXAYy BceMU
KJEeTKaMH OpraHu3Ma. VI3 KJIeTOK IPOLYKTHI
obMeHA BBLIAEJAITCA B IIHOIEBADHTEJBHYIO
MnoJIOCTh, OTKYAA BMeECTe ¢ HellepeBapeHHEI-
MU OCTATKAMM NUINKU BHIOPACLIBAIOTCA B OK-
PYyXXalomylio cpeay yepe3 POTOBOe OTBEPCTHE.

Bomnpoc 8. H1o 7akoe NpoOMEeXyToHHble KNETKW,
KaKoBbl UX PYHKLUWUN?

IIpomescymouHble KAemMKU — 3ITO He-
AuddepeHIUPOBaHHbIE KJIETKH, KOTOPHIE
AAaT HA4YaJI0 BCeM [PYIUM THIAM KJIETOK
3KTO- U SHTOAEPMBI. ITH KJEeTKHM obecmneuyn-
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BAIOT BOCCTAHOBJE€HHE HaCTeidl Teja pPH IIO-
BPEXK/EHUUN — pereHepauio.

Bonpoc 9. Hiorakoe repMadpoanTum?

Fepmappodumusm — oZHOBpeMeHHOE
Haj{4ue y OJHOTO OpPraHu3Ma OPTaHOB KakK
MY2KCKOr0, TaK M XeHCKOro IroJja (oT rped.
Hermaphroditos — cbia I'epmeca u Adpo-
auThl, MudHyeckoe 060emnoJioe CyLeCTBO).

Bomnpoc 10. Kak pa3sMHOX3ETCH M pPa3BMBEETCA
rmapa?

Pasmuoskaercss rugpa GeciionbIiM M I10J10-
BbIM IIYTEM.

IIpu 6ecmosioM pa3MHOMEHHH, KOTOpoOe
HIPOUCXOAUT B OJIATONPUATHBIA AJNA KU3HU
NepHUold, Ha Tejle MaTepHMHCKOTO OpTaHM3Ma
0o0pasyoTea 0HA UJIH HECKOJILKO IIOUYEK, KO-
TOpbIE TTOAPACTAIOT, Y HUX NPOPHIBAETCA POT
u obpasyroTca mymnanbiia. JodepHue ocobu
OTAENSAIOTCA OT MarepuHcko#. Hacroammx
KOJIOHU# Ir'nipbl He 06pa3yioT.

ITosloBoe  pasdmMHOMXKeHHEe  TIPOUCXOMUT
oceHbl0. B 0CHOBHOM TIUAPLI Pas3aebHOMNO-
Jbl, HO ecTb u repmadpporutsl. I[lonosoie
KJeTKU obpaayiorcsa B 3KTonepme. B artux
MecTax 3KToJAepMa B3JyBaeTcs B Buje Oyrop-
KOB, B KOTOpPBIX 00pasylrca HIN MHO-
FOUHUCJCHHLIE CIepMaTO30KIbl, WJIH OJHA
ameboBuaHaa AlnerJeTka. ClepMaTo30Uabl,
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cHaOXKeHHbIe JKT'YTHKAMHU, BHIJEJAIOTCA B
OKPYKAIOIIVIO Cpely ¥ TOKOM BOZBI JO-
CTABJAAIOTCA K Alnexknerkam. Ilocne om-
JIOJOTBOPeHMs 3urora obpasyer 06GOJOUYKY,
mnpeBpaniaAch B Aino. MarepuHCKUH opra-
HU3M I0TH0AaeT, a MOKPHITOE 000J0UKOM Ail-
110 Iepe3UMOBLIBACT U BECHOI HAUMHAET Pas-
BUTHE, JMOPHOHANBHBIA IIEPHOJ BKJIOYAET
IBa sTamna: aApobjenue U racrpyaamnuio. Iloc-
Jie 3TOTO MOJIOJaa I'MIpa MOKKUAAeT AiIeBsIe
000JIOUKH ¥ BEIXOAUT HAPYXKY.

Bonpoc 11. Y10 Takoe ruapomMenysst?

T'udpomedysbvt — cBOGOAHOIIABAIOIE
MOJNIOBBIE OCOOHM y HEKOTODBIX IpeACTABUTE-
Jeil Kjacca THAPOURHBIX, OHH 00pasyloTcs
IMOYKOBaHUEM.

Bonpoc 12. Y10 Takoe nnanyna?

Ilnanyra — 9TO JNUYIAHKA, NOKPHITAA
pecanukamu. OGpasyeTrca mocje OMJIOAOTBO-
peHNs Yy HEKOTOPHIX TIHAPOMAHLIX. IIpu-
KpeIisiercsi K NOABOLHBIM IIPEJMeTaM M Ja-
€T Ha4va/I0 HOBOMY IIOJIHITY.

Bonpoc¢ 13. KakoBo BHyTpeHHee CTpoeHWe Ko-
pannosoro noauna?

Kopannoerie nonunel oOJAfaoT BCEMH
XapaKkTepPHbLIMHA MOPU3HAKAMH KHII€UHOIO-
JIOCTHBIX.
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Teso XOPaJJIOBLIX IOJHUIIOB HMeeT (popMy
OUJIUHADPA. ¥ HUX €eCTh POT, OKPYKEHHBI
HIynaabllaMu, BeAyIHHA B rIoTKY. Iluniena-
pUTeNbHAA IOJIOCTH pazjesieHa Ha OOJbIIOE
KOJINYECTBO KaMep, YeM [JOCTHraeTcs VyBe-
JUYeHWe ee IOBEPXHOCTH €, CJIEe0BaTeNb-
HO, 3(PeKTHBHOCTEL IIepeBApPUBAHUSA ITUIIH.
B 3KTO- M B3HTOOEpME eCTh MBIILIEUYHBIE
BOJIOKHA, MO3BOJAIONIME NOJIHUIY WU3MEHATh
dopmy Tesa.

XapakTepHO# 0COOEHHOCTBIO KOpAaJLIO-
BbIX TOJIMIOB ABJAETCA HaJudHe y O0JIb-
HMIMHCTBA M3 HUX TBEpAOTrO0 U3BECTKOBOTO
cKeJjleTa UJH CKeJieTa, COCTOAILIETO U3 POTo-
moa00HOTO BelllecTBa.

Bonpoc 14. Kakylo pofb WrpaioT KUUIEYHONO-
NOCTHBIE B Npupoge?

KuilieuHOI0MOCTHBIE — XHUIHHUKH U 3aHH-
MAaiOT COOTBETCTBYIOIIYIO HUIIY B NMHUIIEBBIX
LEeNsaX BOJOEMOB, MOpPeH ¥ OKeaHOB, PeryJjiv-
Py YUCJIEHHOCTb OJHOKJIETOUHBIX, MEJKHX
paxkooOpasHBIX, 4YepBeil u T. n. HexoToptbie
IrJIyOOKOBOJHBIE BUABI MeAy3 IHTAIOTCH TO-
rubIIMMH OPTaHU3MaMH,

Kopannossle mosunbl, 00uTaoUe Ha MeJI-
KOBOIbE€ B TPOIMUYECKHX MOPHAX, COCTABJIAIOT
OCHOBY pu(}OB, ATOJIOB M OCTPOBOB. ITH KO-
paJiiibl HTPAIOT BasKHYIO POJIb B IPUODEIKHBIX
coofIiecTBaxX, BKJAUAKIINX 3HAUUTEIBHOE
KOJIMYECTBO YKHUBOTHBIX M PACTEHUIH.
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Tun NMnockune Yyepeun

B o n p o ¢ 1. HazoBuTe 0COBEHHOCTW CTPOEHMS MIIO-
CKWX YepBei.

Oco0eHHOCTH CTPOSHHA IUIOCKHUX YepBeii:
* TEJI0 BBITAHYTO M YILJIOWEHO B CIOWHEO-
OpIOIIHOM HAIIPABJICHUM, Y€TKO PasjJIudaoT-
cd mepeIHUH U 3aHUM KOHIIBI;
*+ OHH HMEIOT IBYCTOPOHHIOK CHMMETPHIO,
YTO IIO3BOJISIET COBEpPIIATh O0Jiee aKTHUBHBIE
IBHO)KEHHSI, YeM y paluajbHO-CHMMMeTpHU-
HBIX JKMBOTHBIX (KHUIIIEYHOIIOJOCTHBIE);
+ HMeeTcA YeTBHIpe BHAA TKAaHEHM: IIOKPOB-
Hasd, COeJUHUTENLHAs, HepBHAA U MbIINed-
Had;
+ CTEHKa TeJa MIPeACTABJAAET CODOH KOXK-
HO-MYCKYJILHEII MeIIIOK, O0pa3soBaHHBIN Of-
HOCJIOMHBIM 3KTOAEePMAJbHBIM JMUTEJIHEM
M MbLILILAMH, JEXKaIlUMH B TP cJjosa (Ha-
PYXHBIII — KOJIBLEBble MBINIIBI, CJEAYIO-
muii, rorybyke pacIoOKeHHBI — IIPOJOib-
Hble, CAMBIH T'JIYOOKHH CJIOM — AHaroHalb-
Hble MbIIIITbI); _
* BHYTPH KOJKHO-MYCKYJIBHOTO MEIIIKa pac-
MOJIO}KEeHa DBIXJAasd TKaHb -— [IapeHxXuMa,
B KOTODOM HAXOAATCA BCe BHYTDEHHHE Op-
TaHEI;
+ [OUINEBADUTEJbHAA CHUCTEMa CJelas W He
HMeeT aHAJBHOTO OTBEPCTUA;
+ HepBHAS CHCTEMa COCTOUT M3 ABYX HEPB-
HBIX Y3JIOB B mepeAHe YacTH Tejia U OTXOLA-
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IIUX OT HUX NPOXOJILHBIX TAMEH, COeJUHEH-
* HBIX [I€pEeMBIYKaMU;
» BBIAENHTENbHAA CHCTEMA MPEACTABJIECHA
pa3sBeTBJIEHHBIMH KAaHAJNBIAMH, HaYMHAIO-
IMUMHCA B IIapeHXUMe 3Be3A4YaThIMHU KJeT-
KaMH, HMEIOIUMH IOJOCTEL ¢ HAXOAANIMMCH
B HEll NYYKOM DECHHYEK; KoJeGaHusa pecHHU-
4YeK BBISBIBAIOT TOK JXUAKOCTH, COAepIKalei
NPOAYKTEHI O0Mena, HAIPABAAA €e B KaHaJb-
[OBI, KOTOpEIe cOO6INAIOTCA ¢ BHENIHeH cpe-
JOH BBIIEIUTEILHEIMKY OTBEPCTUAMHU;
+ II0JIOBafA cucreMa repmadpoauTHA, COCTO-
KT M3 [OJIOBHIX 3Kejle3 U CIOMKHOH CHCTEeMEI
IIPOTOKOB, CIYKAIIHUX AN BEIBeJEHUA I0JIO-
BBIX KJIETOK;
+ y NapasUTHYECKUX (POPM MMEIOTCS pas-
JUYHBIe OPHUCHOCOOJIEHUs AJA IIPHKpere-
HUA K TeJAY X03AHUHA.

Bonpoc 2. Kakne opraHbl 4yscTs UMEIOTCA y NNo-
CKWUX Yepsen?

OpraHbl 4yBCTB, KaK IIPaBHJIO, IPEACTaB-
JIeHbl OTAEJIBHBIMH KOXHBIMH PpPeCHHYKAa-
MK — OTPOCTKaMH YYBCTBHUTEJIBHBIX HEPB-
HBIX KJETOK. HeKoroprsle CBOGOZHOKHBY-
e npegcTaBATEJSIM THUIIA B IIpollecce IIpH-
CIIOCOGJIEHUA K YCJOBHAM CYIIECTBOBAHUA
npuodpesy NPUMUTHBHEIE OPraHbl 3peHUsI —
CBETOUYBCTBUTEJIPHBIC IIMI'MEHTHBIC I'VIA3KH
¥ OpraHbl PABHOBECHSA.
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Bonpoc 3. 4ro takoe napeHxuma?

ITapenxuma — 3TO pHIXJAs COEAMHH-
TeJbHAA TKaHb, 3aMOJHAKILAA IPOMEKYTKHA
MeKAy opraHamu. OyHKIIHH MapeHXUMBI:

1) omopuas;

2) samacanme NUTaTEeNbHEIX BEIECTB;

3) yuacTHe B oOMeHe BeIIeCTB M IHIEeBa-
peHUH.

IIpu OoTCYTCTBMHM HHMIM TAPEeHXHMMA HCTO-
miaercd.

Bonpoc 4. Kak ycTpoeHa HepBHaa cncrema nno-
CKUX Yepeen?

HepBHas cucremMa NpefCcTaBjeHa ABYMSA
HEePBHEIM Y3JIaMH, PAClOJIOMKEeHHLIMHU Ha IIe-
pefHeM KOHIle TeJla, — MO3TOBEIMH TaHI-
JUAMHA M OTXOAAINUMHM OT HUX HEPBHBIMH
CTBOJIAMH, COEeAMHEHHBIMH IIepEeMBIMKaMH,
T.e. Yy IJOCKMX 4epBeili HepBHAA CHCTEMa
JLeCMHUYLHO020 THIA.

Bompoc 5. KakoBbl 0COBEHHOCTU CTPOEHUS Bbl-
DenuTenbHON CUCTeMbl MNOCKUX YepBen?

Bonpoc 6. Kak yctpoeHa BblgenutenbHas cucre-
Ma NNOCKUX Hepeen?

B mapenxume JesKaT 3Be3qyaThbie KJIET-
KM, BBIZIEJAOINHAE B IIPOCBET KAaHAJIBIEB
BOAY M OPOAYKTHI 00MeHa. ¥ 3Be3QYATHIX
KJETOK B yrayGjeHHMH HMeeTcsl IIYYOK pec-
HHUYEK, KOTODHIH HemnpephIBHO KoJaebaerca
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U FOHHUT XKUAKOCTH HAPY:KY IIO CIEIHAJb-
HBIM KaHaJbllaM. KaHanslubl 00be AUHAIOTCA
B TPyOOUYKH U 00pa3yioT IMOpsI Ha IIOBEPXHO-
CTH TeJla. OTH OPTaHHI BhIJIEJICHUA TaKKe pe-
IPYJUDPYIOT OCMOTHYECKOEe JaBJieHue, Giaro-
Japsa 4eMy IUIOCKHE YepPBH pacIpPOCTPAHEHBI
B IIPECHBIX BOAAX.

Bonpoc 7. Kakonn obpas xu13HWM BeAyT pecHWY-
Hbie Yyepew?

K pecHUUHLIM YepBAM OTHOCAT CBOOOIHO-
SKABYIIUX MOPCKHX WJIHM IPECHOBOAHBIX Yep-
Beil (MoslouHAA IJIaHAPHA, UepHada IJIaHAa-
pus, MHOTOIVIa3Ka), a TaKXe Ha3eMHBIX.
Kak npasuio, peCHUYHBIE YEPBH — XHUIIHH-
xku. OHH OD0eal0T MHOTHX mpocTeHmuXx (MH-
tdby30pHuii, KOPHEHOMEK, KI'YTHKOHOCIIEB),
HeMaToJ, MeJKNX PaKooOpasHbIX, JUYUHOK
KOMAapOB — 3a4acTyio 6oJjiee KPYHHBIX KH-
BOTHBIX, YEM OHH CAMH.

Bonpoc 8. Kakve ocobeHHOCT CTPOeHWA co-
CanbLYMKOB CBA3AHbI C UX ODPa3OM XUNBHU?

Coca/lbIHMKHU BeAYT MCKJIIOUHUTEJBHO IIa-
pasuTHUecKuil obpas KHU3HM, IOCEIAACH BO
BHYTPEHHHX OpraHax 0ecro3BOHOYHBIX U II0-
3BOHOUHBIX XKHUBOTHEIX. B CBA3U C 3THM B UX
CTPOEHUH HAOJIIOOAIOTCA CJAELYVIOLINEe O0COo-
OeHHOCTH:

« IIJOTHAA 3aluTHasg o000J0YKa, IIOKPHI-
BalOUIaf TEJIO;
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+ JIBe NPUCOCKH AJA IPHUKPEIJIEHUA K TKa-
HAM XO3AHHA;

+ repMadpogUTH3M; BHICOKAS ILJIOROBHU-
TOCTB;

+ YHIpPOIEeHHBIE OPraHbl YyBCTB.

Bonpoc 9. Onvwnrte pa3snTtie COCaNbLLWKE.

Bapocaas (monosospenasn) ocobp meuyeHOY-
HOTO COCAJIBIIMKA OOMTAeT B IEeYEeHH KpYII-
HBIX TPABOAZHBIX MJEKOMUTAICIINX H YeJIO-
BeKa, IUTAETCA B OCHOBHOM JKeJIYbIO, a4 TaK-
7K€ KPOBBIO M KJETKaMy IledeHH, Bhi3bIBasd
HHOTrAa rubesib OCHOBHOTO X03AHHA.

Siina BEIBOAATCA ¢ KAJIOM H, TOJLKO II0TIa-
Aas B BOJY, IPEBPAllalOTCA B JUUYUHKH, I10-
KpBITBIE PeCHHYKaMu. JIMUMHKMN C pecHMY-
KaMK NPOHHUKAIOT B TEJIO MAaJIOro IPyAOBHKa
(IpoMe:XyTOUHOro X03auHa). B Teme npygo-
BUKAa 00pa3yoTcsa HOBbIE JUUHMHKH, KOTOPLIE
JUIIeHB! PeCHNYeK, HO MMEIT MYCKYJIHC-
ToI#f XxBocT. Ha aTo#l cTaguu AMYMHKA ITOKK-
ZaeT NPYAOBUKA M aKTHBHO IICPEABHTAETCH
B BoJe. 3aTeM JIMUHHKA I[PHKPEIIseTcA
K OpHOPE)KHOM pACTHUTEJNBHOCTH, TEPSAET
XBOCT ¥ NIOKPHIBaeTCA IJIOTHOH O0OJIOUKON
(obpasyer nmucty). Ilucta momagaeT ¢ KoOp-
MOM B KMIIEUHHK TPABOSAHBIX, ee 000JI0UKa
pacTBOpAeTCsi, U MapasuT IIPOHUKAET 4Yepes
KHOIeYHbIe BEHbl B I€YEHbL, IJe JOCTHTAET
IIOJIOBO3PEJIOTO COCTOSHUA.
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Bonpoc 10. Korc HasbiBaloT NPOMEXYTOUHbLIM
X03AMHOM? KTO ABAAETCA NPOMEXYTOYHbIM XO3ANHOM
y ne4eHOYHOro cocansiluka?

ITpomescymouHoiM X03AUHOM Ha3bIBa-
IOT OPraHU3M, B KOTOPOM OOHMTAaeT HENoJIO-
Bo3pesasa (IHMYMHOYHAA) CTAAMA NapasHTa.
Y Ne4yeHOYHOrO COCAJIBIIYKA IIPOMEXYTOU-
HBIY X03AHWH — MOJLJIIOCK ITPYAOBHUK MAaJIBIH,

Bonpoc 11. KakoBsl  0OCODBEHHOCTU  CTPOEHUSA
NEHTOYHbIX YepBEn?

OcoOeHHOCTH CTPOEHUS JEeHTOYHBIX Yep-
Beil:
+ JIGHTOBHJHOE TEJI0, COCTOsAIlee U3 IOJIOB-
KH, IIeHKU U HECKOJbKHUX THICAY YJIEHHUKOB,
KOTODBIE YBEINMYUBAIOTCS B PasMepax K KOH-
0y Teaa;
+ HA roJIOBKE HMEIOTCA OpPraHbI IIPHKpeILIe-
HNS K CTEeHKAM KHIIeYHHNKa XO03AuHA (OIpH-
COCKH, TPUCACHIBATEJIbHBIE IT1eJIN, KPIOUbH);
+ B Ka)XKJOM 4YIeHWKe — repMadpoauTHAA
IOJIOBAA CUCTEMA;
« fIOocJefHNE UJIeHWKH 3aN0IHEeHB! OIJIOAO0T-
BOPEHHBIMH SAHIAMHY, 3TH 4JEeHUKH OTPHIBA-
FOTCS M BEIBOJATCSH HAPYXKY;
« [UINeBapUTeJbHAas CHCTEMa OTCYTCTBYET,
BCACBIBaHHE HNHUIIIN TIPOUCXOOAHUT Bceﬁ I10-
BE€PXHOCTBIO TEJIA;
« HepBHaa cucreMa of6paszoBaHa TOJOBHBIM
Y3JI0M, OT KOTOPOr'0 BAOJH Tesla UAYT HepB-
HbI€ CTBOJIBI.
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Bonpoc 12. Yro 1akoe puHHa?

DPuHHaQ — 3TO OXHA M3 CTAZUM PA3SBUTHS
JIEHTOYHOTO YepBA. OHA OpeACTLBAAET c0bO
Iy3BIpEeK, 3all0JIHeHHBIA KUIKOCTHIO, B IO-
JIOCTH KOTOPOr0 HaXOAMTCHA CGHOPMHPOBAH-
HafA TOJIOBKA 4YepBA ¢ UYeTHIPBMSA NIPHUCO-
CKaMH.

PuHHA HoImakaeT B KUIIEYHHK 4YeJOBEKa
C HeNpoOBApeHHBIM MHNJIH HENPOXAPEHHLIM
MscoM, GUHHA IPHKPENIseTCS K CTEHKe K-
IIeYHUKA, ¥ HAYNHAETCS POCT YEePBs, OTPaB-
JSIONIErc ueJoOBeKa mIpolykKTamMu ob6MeHa,
BRISHIBAIOIIMME PacCTDONCTBO HOHIIEBape-
HAA ¥ MAJOKPOBHE.

Bonpoc 13. Kak npoucxogut passutue Bblubero
uenHa?

Briunii meness, napasUTHPYIOOIUA B KH-
MeYHUKE YeJIOBEKA, 3a CYTKH OTAendeT H—
7 YIeHNKOB, B KOTOPBIX HAXOAUTCH OKOJIO
2vmaH aun. Ao momazaeT ¢ (Qexkanud-
MH 4YeJIOBeKa B mouBy. Ecim BMecTte ¢ Tpa-
BOIf OHO OKAa3LIBAETCA B HOHIIEBADHUTEIbHOM
TpaKTe KPYIIHOI'0 POTaToro CKota (IIpoMerxy-
TOYHOI'O XO3AWHA), B er0 KHUILIeYHHKe U3 sii-
1A BEIXOAHAT JUYHMHKA, BOOPYIKEeHHAA OCTPbI-
MH KpROYbAMHU, JIHUYHHKA HOpobypaBinHBaeT
CTEeHKY KHINKK ¥ C TOKOM KDOBH IIPOHHKAET
B MEIIIIbI, TAM OHA PACTET U MpeBpallaeTcH
B puHHY. B OprainusmM OCHOBHOI'O XO3SAHHA —
yejloBeKa — (QDMHHA MOMIMaJaeT ¢ mJI0X0 IPo-
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BapeHHBIM MJACOM M Y»Ke 3/lech IpeBpalllaeT-
CH B IOJIOBO3PENYIO (hopMmy,

Tun Kpyrnbie 4epsu

Bonpoc 1. Kakasa opMa Tena y HemaTonsl?

dopma TeJla HeMaTOA BepeTeHOBUIHA,
TAK KaK TeJO MX 110 HAIPaBJECHHUIO K 000oUM
KOHIlaM OOBIKHOBEHHO cykaercs. [lomepeu-
HOEe CeUeHUe TeJIa KPYrioe.

Bonpoc 2. Hazosure 0coBEHHOCTU CTPOEHMS He-
MaToabl.

B cTpoeHun meMaTOABI MOXKHO OTMETHTBh
caeAyione 0COOeHHOCTH:
« TeJN0 HEeUJIEHUCTOEe, MOKPLITO IJIOTHOH Ky-
THKYJIOH;
¢ KOXHO-MYCKYJIBHBEIH MEIIIOK COIEPKUT
cnabo BHIPDAKEHHYIO KOJIBIIEBYIO H XOPOIIIO
PA3BUTYIO NPOAOJLHYIO MYCKYJATypy B BU-
Je udeTnIpex JeHT (crubas m pasrubas Teso
B CIIMHHO-OPIOLITHOM HAaIpaBJIeHHH, HEMATO-
ABbI MOI'YT IIOJI3TH BIIepen, jeKa Ha OOKY);
+ MeX]JY CJIOEM MBI ¥ BHYTPDEHHHMHU Op-
raHaMy HMeeTCsd IOJIOCTh; 3Ta IIepBHYHAA
IOJIOCTE TeJla BBLINOJHAET (GYHKIWUH BHYT-
PeHHeil cpeAbl OpraEMsMa M I'HApPOCKeJera,
ofecneyyBaeT HE3aBUCHMOE OT CTEHOK TeJia
IBHKEeHNe KHIIeYHNKAa ¥ y4acTBYeT B oOMe-
He BeleCTB ¥ UX TPAHCIOPTE;
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+ POTOBOE OTBEPCTHE pacloJaraercda Ha Iie-
peAneM KOHIe Tesa;

» BBIIEIUTEJBbHAA CHUCTEMAa IIpe/CTaBJIeHA
ONHOKJETOYHBIMH KOMKHBIMH JKeJe3aMH,
BLIZEJIAIOIINMA PACTBOPHUMEIE IPOAYKTHL 00-
MeHa;

*+ KPOBEHOCHOH M JLIXaTEJIbHOW CUCTEM HET;
+ HEepBHAS CHCTeMa 00pa3oBaHa OKOJOIJIO-
TOYHBIM HEPBHBLIM KOJIBIIOM ¢ HECKOJBbKHMHU
HEePBHEIMH CTBOJIAMH;

« II0JIOBAS CHCTEMA NPEACTABICHA SUYHUKA-
MY M CeMeHHMKAMM; KaK IIPABHJIO, HEMATO-
OBl pasaebHOMOJIEL;

+ Oprasasl YyBCTB Pa3BUTHI cynabo.

Bonpoc 3. 410 1akoe Kytukyna? B yem ee 3Ha-
YyeHune?

Kymurxyaa — 9TO IJIOTHOE MHOTOCJOM-
HOEe HEKJIETOYHOe 06Gpa3oBaHMe Ha IIOBEPXHO-
ctu tena. IlpencraBaser coboii cBoeoGpas-
HBIA HApPYKHBII CKeJIeT, KOTOPLIE COo3jAaeT
OIOpYy A MycKyJaTypel. Taxxke BacHa 3a-
IMUTHAA POJb KYTHKYJILI: OHA I PeOXPAHAET
TEJIO OT MEXaHHYECKHUX MOBPEKASHU U A10-
BUTRIX BEIIECTR.

B on poc 4. Kakosa ponb nonocty rena?

IlonocTs Tesla urpaeT BasKHYIO POJb B 00-
MEHHBLIX Hporeccax. Yepe3 Hee IIPOHCXO-
AHT TPAHCIIOPT YCBOE€HHBIX BeIl[eCTB M IHUIIN
OT KHIIEYHHKA K MYCKyJaType U IOJOBOM
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cHUCTeMe; YaCTHYHO OCYIIECTBJIAETCA U BhI-
HOC NPOAYKTOB o0MeHa K OpraHam BhIe-
JeHus. Taxkmm o6pas3oM, KUIKOCTH, 3a-
MONHAIONIaA IIOJOCTHL Tena, GepeT Ha ceba
GYHKIIUIO BHYTPEHHeH cpeabl OpraHusMma,
IOJZ00HO KPOBH.

Bonpoc 5. Kak ycTpoeHa HepsHas cucrema He-
maron?

Hepsnas cucmema Hemamod obpaso-
BAaHa OKOJIOTJIOTOYHBLIM HEDPBHEIM KOJIBIIOM,
OKDYKaIOI[UM IepeJHI0 YacTh ITHIIEBO-
Za. OT KoJublla BIepes OTXOAAT HECKOJBKO
KODOTKHMX BeTOYeK; HasaJ HanpaBiIAKTCH
IeCTh CTBOJIOB, MPUYEM [[Ba M3 HUX, IIDOXO-
AAIMUX II0 CPeAUHHBLIM COIMHHOM M OpIOLIHOA
JIMHUAM, MOIHee ocTaJbHbIX., O6a rIaBHBEIX
HEPBHEIX CTBOJIA COETUHHAIOTCA MEXKAY coboit
MHOTOYUCJEHHLIMHY NIEPEeMBIUKaMM, KOTODEIE
HMEIOT BUJ TOHKUX IOJIYKOJIEL, OIIOACKIBAIO-
HIUX TeJIo.

Bonpoc 6. Kakme orgens CoCraBnsaioT nuweBa-
PUTENBHYIO CUCTEMY KPYT/bIX HepBen?

IIumeBapuTenbHaaA CUCTEMa HAYWHAETCH
POTOBBLIM OTBEPCTHEM, HAXOJAIMMCS HA Tie-
pPexHeM KOHIle TeJa. KumreuHMK obpasyer
NpaMylo TpyOKy, TAHVILYIOCA Yepe3 BCe Te-
ao. IlepepHuilt ero y4acTOK IOApaslelieH
Ha POTOBYIO IIOJIOCTb H IJIOTKY. 3a IJIOTKOMN
caeayer cnabo auddepeHIPOBAHHAA KHUII-
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Ka, 3aKaH4YHBAaIOIIAsdACA aHAJBHBIM OTBepC-
THEeM.

Bonpoc 7. Onnwuute pa3suTUe ackapuasbl.

Ilonagas c¢ ¢exkaruaMH B OKpyKalo-
IIyio cpely, AMIla IPH HOCTYlEe KHCJIOPO-
&4 BO BJAYKHEBIX YCJIOBHAX K IIPH JOCTATOYHO
BBICOKOIT TeMmeparype (oxkono 25 °C) passn-
BAIOTCH, ¥ NOJ UX 060J109K0M obpasyeTces Jiu-
ynHka. Ilocneguas B AfileBLIX 0G0JOUKAX
[omagaeT B IMHIeBAPUTEIbHYIO CHCTEMY Ue-
JIoOBeKa. B TOHKOHM KHIIKe OHA 0CBOOOMKIaeT-
cs or obosouek, BOypaBiIHMBaeTCS B CTEHKY
KHIIKK U DonazaeTr B KpoBs. C TOKOM KPOBU
OepPEeHOCUTCA B I€YeHb, CEPALe M IO JIerou-
HBLIM apTepusaM — B JieTKHe. B jerkux jm-
YMHKA BBIXOAUT B GPOHXM, BHI3BIBAA BOCIA-
JIUTEJbHEIE SIBJCHHA, CONPOBOMAAIOIIHECA
ramyiem. C MOKpPOTOil JIMUWHKM IIONAJNAIOT
B POTOBYIO HOJIOCTh, & 34TEM BTOPHUYHO IIPO-
rJjaThIBalOTCA BMECTEe CO CAIOHOH. B Kuieu-
HHKe pa3BHUBAIOTCA B3POCJbie IIOJOBO3pe-
Jible acKapuabl.

Bonpoc 8. Kak MOXHO 3apa3vTbCs ackapupamu?

BosbInyio poJbk B PACIPOCTPAHEHHU SIHIL
acKapHakl U 3apayKeHNH UMH JIIo/ieil urpaioT
00OBIYHBIC KOMHATHLIE MyXH. fiia Mmoryr mo-
NACTh B OPTAHK3M UeJIOBEKa C HEMEITHIX PYK,
C 3arpA3HEeHHOM BOXOM, C HEeMBITBIX OBOIIei

U OPYKTOB.
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Bonpoc 9. Kakve rurmeHudeckme Mepbl HyXHO
cobniogath, 4ToDLI NPeaoTBpaTHUTL 3abonesaHue acka-
puao3om?

I'uruennyeckue Mephbl AJd9 IIpeAoTBpalie-
HUA 3a00JieBaHUA aCKapU030M;:

1) cobmonenue IPaBUJ JUUYHOM 'MTHEHE];

2) obesspexuBaHne heKaauii, UCIOJb3ye-
MbIX B KayecTBe yJao0OpeHuii;

3) caHnTapHOoe GJATOYCTPOMCTBO KHJIMIL]
(BOZONPOBO, KAHAJIN3AUUS);

4) ouMcTKa IUTHEBOM BOABI;

5) cucreMaTHYeCKHe MEEUIIUHCKHE OC-
MOTPBI.

Tun Konbuatblie yepBu

Bonpoc 1. Kakosbl 0COBEHHOCTI CTPOEHUS KOMb-
4aTbix Yepseen?

OcoGeHHOCTA CTPOEHMA KOJIBUATBIX Uep-
Bel:
+ TEJIO COCTOMT U3 OTAEJIHLHBIX KOJIel — cer-
MEHTOB;
+ BCe OpraHbl, 3a UCKJIOUEHHEM IIHUIEeBapHU-
TeJbHOM CHCTEMBI, TAKEe CerMEHTUPOBAHLI;
+ YIEHHKH pasfesieHbl MeperopogKaMu Me-
30JepPMAJIBHOTO IIPOMCXOMICHUS — CelTa-
MH; [0 cpefHel JHHWAM Tejla IPOXOZUT IIPO-
OOJBbHAasA Ieperopogxra, Koropasd geJinT xamé
OB OTCEK IIOJIOCTH Ha IpaByI0 U JIEBYIO
4aCTH;
+ UYJIEeHUKH MOTYT OLITH CHECIIHATHU3NPOBAHEI
HAa BBIIIOJTHEHHME ONpelle/IeHHBIX (PYHKIIMIH;
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+ CTEHKA TeJa MpeJcTaBiaser coboif KO-
HO-MYCKYJBHBI MeNIoK, oOpasoBaHHBIN:
1) suuTeaneM, CHAPY’XH KOTOPOI'O DacIo-
JOoXeHa TOHKadA KYTHKYJa; 2) KOJbIEeBRIMHU
M OPOAOJLHBLIMU CJOAMH MBIIIL; V HEKOTO-
PpBIX UepBeil eCTh mapanogui;

+ uMeeTCA BTOPHYHASA IOJOCTH TeJja (Ie-
JIoM), 3aIIOJIHEHHAA YKHAKOCTHIO;

*+ KpPOBEHOCHas CHCTEeMAa 3aMKHYTad;

¢ IBIXaHUE OCYIIECTBJISETCA BCEH IIOBEPX-
HOCTBIO TeJia (Y HeKOTOPBIX MOPCKMX MMEIOT-
ca Kabpel — HIHTeNHANbHBIE BBIPOCTRI
CIMHHBIX BeTBeil mapanoani);

+ OpraHbel BBIZIJIEHUST — MeTaHeppHrAUH,
pacroJIo’KeHHBIe MTOHNAPHO B KaXKJOM Cer-
MEHTE;

« HepBHAfA CHCTeMa IIPEeACTaBJICHA OKOJO-
IJIOTOUYHBIM HEPBHBIM KOJBIIOM, 06pa30BaH-
HBIM HAATJIOTOYHEIM # IOATJIOTOYHBIM TaHTI-
JANAMH (HEPBHBIMM Y3JIaMH); OT HEPBHOTIO
KoJiblla 6epyT Hadajyo JBa HEPBHEIX CTBOJA,
cOJMKEeHHBIX Ha OpDIOIIHON CTOpOHE TeJja,
B KaXKJIOM CerMeHTe CTBOJIBI 00pa3yioT HepB-
HbI€ Y3JIBI C OTXOAAIIMMHK OT HUX HepBaMU;

+ OpraHbl YYBCTB PACHOJIOXKEHLI HAa I'OJIOBE:
rJiasa, OpPraHbl OCA3aHUMA, OPraHbl XMMUUYe-
CKOr'0 YyBCTBa; HA TeJie HMEIOTCS UYBCTBH-
TeJbHbIE KJIETKH. :

Bomnpoc 2. Yro takoe napanogmui?

INapanoduu (rped. para — BO3Je U Tped.
podion — HOXKa) — MYCKYJHUCTHIE IIO-
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IBHMIKHBEIE BBIPOCTHI TeNia, PACIIOJOKEHHBIE
MIONAPHO HA KAaXKJAOM CerMeHTe TYJIOBHINA
KU CHyXKalle TJABHEIM 00pazoM oOpraHaMu
nepeJBHKEHHUA, T. €. ABJAIIINECH IPUMH-
TUBHBIMM KOHeuHocTsaMH. [lapanoguu ume-
IOT /IBe BeTBH — CIIMHHYIO ¥ OPIOUIHYIO.

Bonpoc 3. Kak pacnonaraorcs BHYTpeHHne op-
raHbl B Tene KONb4aToro Yepsa?

BHyTpeHHHe 0praubl pacIooKeHbl IIOCET-
MeHTHO. He cerMeHTHpOBaHA JHUIIL THIIEeBA-
pHUTeJbHAA TPyOKa.

Bonpoc 4. Onvunte cTpoeHne  KPOBEHOCHOM
CUCTEMbI Y KOMNbYaTbIX HEPBEW.

KposeHocHas cuctema 3aMKHyTas. KpoBb
ABHIKETCS 110 CHUHEHOMY (BIiepea) u OpIOIIHO-
My (Hasal) cocyjaM, KOTophie coobmaiTcsa
KOJIBIIEBBIMU COCYZaMH B Ka)XJOM CerMeH-
Te, I1ATh NePBBHIX KOJBIEBLIX COCYZOB NYJib-
cupylor, ofecreuuBas OBUMKEHHE KpPOBH.
KpoBp GecuBerHasi, KpacHad WK 3eJIeHAHA;
y paza GopM COOEep;KUT reMoryaodbmH. ¥ He-
KOTOPLIX TPYIIl KPOBEHOCHASA CHCTEMa OT-
CYTCTBYET.

Bonpoc 5. Kak gsiwar konsyatsie yepau?

HrixaHue ocyllecTBjsieTcs B OOJIBIINHCT-
Be clIyduaeB Bcel moBepxHocThIO Tesa. OxHa-
KO Yy HEKOTOPBIX (hOPM HMEIOTCA CHeUHaIIb-
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Hble 9IUTeIUaJbHEIe BEIPOCTLI CITMHHOM BeT-
BU Napanoauii — KoyKHbIe KaOpbl.

Bonpoc 6. 13 kakux otaencs coCcrout nuuiesa-
pUTENbHAA CUCTEMA AOXAEBOIO YepBA?

IInmeBapuTelnLHaA CcUCTeMa CKBO3Had,
CJIOKHAfA, COCTOHT M3 CJAEHYIOIIUX OTHEJIOB:
IVIOTKA, HHIEBO/, *KeJIYJOK ¥ KHIIKa, MHOI-
Ia MMemaA G0KOBble BRIPOCTEHI. 3aKaHYH-
BaeTCA MUINeBapUTENbHAA CHCTEMa AHAJb-
HBIM OTBEpPCTHEM.

Bonpoc 7. HaszoeyTe opraHbl 8bifeneHns Konb-
YyeLoB.

OpraHsl BeIIENEHHUA — MemaHeppuduu.
Meraredppuauil cocTouT U3 BOPOHKH C pec-
HMYKaMH U BRIBOAHOTO KaHaJblla. PecHUUKH
BOPOHKM I'OHAT KUAKOCTH B KaHajen, UAY-
it B apyroii cermenr. Kanasen oxpyxeH
KPOBEHOCHBIMH COCYA&MH, OCYIIEeCTBJISAIO-
muMH ofpaTHOe BCACHIBAHHWE HYXKHBIX Be-
IIecTB, H© OTKpPBIBaeTCsaA BBIBOJHBIM OTBEpC-
THeM cOOKYy Ha Teje uepBsa. MeTaHedppuauu
KOJIbYaThIX 4YepBell ABISIOTCA IpoobpasaMu
He(dPOHOB XODAOBBIX KHUBOTHBIX,

Bonpoc 8. Kakue knaccsl 06beanHAET TUM KOfb-
YaTbIX YepBewn?

K Ttuny KoabyaThIX YepBei OTHOCAT cJlie-
AyOIIHe KJaaccekl: MHoromeruHkossle, Ma-
JIOIETUHKOBRBIE, [IuaBKH.
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Bonpoc 9. HeM ManoWETVHKOBbIE OTAMHAIOTCH
OT MHOMOULETUHKOBbIX Yepeewn?

Y MaJOLIeTHHKOBEIX HET OGOKOBBIX BBI-
POCTOB TeJia, MaJIO IeTHHOK, roJIoBa He 060-
cobjeHa, HET IIymaJiel, u Tryas. ¥ Ipolie-
HUS B CTPOEHUH MAJIOIIETUHKOBEIX CBf3a-
HbI C POIOIIUM 00PA30M JKHM3HH B [IOUBE,

Bonpoc 10. Kak npoucxoamt npoLecc pasmHo-
XKEHWNA Y [OXAEBOIro YepBa?

IIpu mojoBOM pPasMHOKEHUM IBa KHBOT-
HBIX NPHUKJAABIBAIOTCA OPIOLIHBIMH CTOPO-
HaMH, FOJIOBBI o0GpalleHsl ApYyr K Apyry. On-
JIOOOTBOPEHUIO IIPEAILECTBYET CIIapHBaHHUeE,
BO BpeMs KOTOPOTO CIIEPMATO30HUILI KaXKI0-
ro U3 JBYX 4YepBe# IIEPEXOOAT B CEeMAIPHU-
eMHUKU apyroro. YepBu pacxoparcda. Ilosa-
ckaMu 00OMX uepBel BBIAEJAAETCA CJIH3b,
oJeBawoliasg UX B BHAe My(dT, B KOTOpbIe OT-
KJagbIBaloTcHa Aiina. Mydra HaunHaeT ABH-
raTheCs B CTOPOHY TOJIOBBI 4uepBA. Bo Bpe-
MsA IpoXoXkaeHHa MydTsl MuMo 10-ro u 1-ro
CEerMeHTOB B MY(TY BBHIAABJIMBAIOTCA CIIEp-
MAaTO30UIbI, MOJIyYeHHbIe OT APYIOTo 4epBi,
KOTOPBLIMM OILTOAOTBODAIOTCA SAHIEKJETKU.
3ateM My®Ta ¢ OMJIOAOTBOPEHHBIMU AHIIAMU
crnojisaer depes rojioy. Mydra nocsie aTo-
ro ymjaoTHAeTCA (ee OTBEePCTUS COKUMAIOTCS)
U IpeBpallaercs B ANNEeBOl KOKOH, B KOTO-
POM pasBHUBAIOTCA MOJIOALIe YyepBu. IIpu oT-
CYTCTBHH IIOJIOBOIO IIapTHepa HabsarogaeTcda
CaMOOILIOAOTBOPEHIE. :
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Bonpoc 11. Kakoesl 0cobeHHOCTM  CTpOeHus
nMABOK?

OcoGeHHOCTH CTPOEHMA IINABOK:
» IIETUHOK U IapamnoAui HeT;
* UHCJIO CeTMEHTOB IIOCTOAHHO;
e HAa IepeJHeM M 3aJHeM KOHIax TeJa uMe-
IOT IIPHUCOCKH;
e POT, PacCHOJOMKEHHEIH B I[eHTpe nepenHei
IPUCOCKH, BOOPY’KEH TPEeMA O4YEeHb CHJBHO
3a3yOpeHHLIMY INJACTHHAMH — «UeJIoCTs-
MHU>»;
» o0bpeMucTad cpegHAA KUIKa obpa3yeT no
60KaM pAA IapHBIX MEIIKOBUAHEIX BLIPOC-
TOB — pe3epByapoB [JIfA XPaHeHUA KPOBH,
KOTOPOI HacachlBaeTCA MHAABKA.

IIpy OpPOKYCLIBAHHMM KOXKHM MHABKH BBO-
IAT B PAaHKY BeILeCTBO — T'UPYAMH, KOTO-
poe NPenATCTBYET CBEPTHIBAHMIO KpoBU. ITo-
3TOMY B MeJUIMHE NHABKH MCIOOJB3YIOTCH
OpPH THOEPTOHUYECKOH O00JIe3HM, KDPOBOM3-
JTAAHUAX, TpoM00o3ax 1 Apyrux 3abosieBaHU-
fX, AN JIeUeHHSI KOTOPHIX HeoGXOAUMO CHH-
3UTh CBEPTHIBAEMOCTh KPOBH M VAAQJHUTHL He-
KOTODO€e ee KOJHUUYEeCTBO U3 KPOBOTOKA.

Bonpoc 12. PacckaxuTe 0O 3Ha4EHNN KONbYaTbIX
yepsewn B Npupoae.

Konpuensl pacnpocTpaHeHBI B COJIEHEIX
M IpecHBIX BOJAX, T'le CAYKAT DUIleh Anxd
MHOTHX IO3BOHOYHBIX XHBOTHBIX (MOPCKHE
MHOTOIIIETHHKOBLIE); BCTPEYAIOTCA B NOUBE,

81

—_—-



y4acTBysl B II0YBOOGDa30BATENLHOM IIpPOILEC-
ce (mosxaeBoil 4epBhb). IJoBRIMIAIOT HJIOAOPO-
e MOuBEl. fABAAIOTCA KOpMOBOIT 6a3oit aina
MHOT'HX ILJIOTOSAHBIX.

Tun Monnockn

Bonpoc 1. Kakobl OCHOBHbIE NPU3HaKM MOof-
nockos?

OcHOBHBIE IPHU3HAKH MOJLIIOCKOB:
+ TeJNo B OOJIBIIMHCTBE CJYy4YaeB COCTOHUT
K3 r'OJIOBBI, TYJOBHIA M MYCKYJIHCTOR HOI'Y;
+ TYJOBHLIE IpPeAcTaBiseT c000il KOXXKHO-
MYCKYJBHBIM MEIIOK, OKDPYKeHHBIH ofImmp-
HOH KOYKHOI1 CKJIAZKON — MaHTHEeH.
« MEXAy MaHTHeHA M CTeHKOH Tesa obpasy-
eTcs MAHTHMHAaA II0J0CTh, B KOTOPO# Haxo-
AATCA OPraHbl ALIXaHUA, HEKOTOPEIE OPraHkbI
YYBCTB, B Hee OTKPBHIBAIOTCA 3aAHEIPOXO[-
HOE OTBEpCTHE, IIPOTOKHM MOYEK U IOJIOBBIX
JKeJIe3s;
+ Ha CIOIMHHOM CTOpOHEe, KaK IIPAaBUJIO, pac-
MOJIO¥KEeHA SaIMTHAA PAKOBHHA;
« IHUNIEBAPUTEJILHAS CHCTEMA COCTOUT U3 ITe-
pelHeii, cpenHeil U 3aAHEH KUIIKH;
* B IVIOTKE O0OBIYHO HUMEETCH OPraH, U3MeJIb-
Yaroumui DUy, — TepKa ¢ PacloIOXeHHbI-
MH Ha Heil pOTOBbIMH 3y0OUMKaMMu;
+ TEepKa CHYMKHUT IJIA COCKabauBaHUA PACTH-
TeJILHOM AU, &8 Y XUI[HHKOB — JIJIF ee aK-
THBHOTO 3aXBaTa;
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+ B CPEIHIOI0 KHIIKY OTKPHIBAKOTCA TPOTO-
KU NUIEeBapPHUTENbHON JKeje3bl, COBMENIAalo-
me#l GYHKOWYW MeYeHM ¥ MOMMKeNYEOUYHOH
JKeJjie3bl; sAech MPOHCXONUT NepeBapuBaHue
NHIOM U HaKAILIMBAIOTCS OHTATENLHLIe Be-
IIeCTBAa;

 KPOBEHOCHAA CHCTeMa He3aMKHyTad (Kpo-
Me I'OJIOBOHOTHUX MOJLIIOCKOB);

» NBU)KEHHEe KpoBHu obecmeumBaeT ABYXKa-
MepHOe CEpALE;

*+ UMEIOTCA OpraHbl 3peHMsi, PABHOBECHUd,
XAMHYECKON YYBCTBUTENLHOCTH, OCA3AHUA;
» OpraHbl ABIXAHUA Y BOZHEIX GopM — Kab-
Pbl, Yy Ha3eMHBIX —— JIETKHE; IIPEACTABIAIOT
co00#l cOenMaan3upoOBAHHBIN YYACTOK KOXK-
HOM CKJIAaIKM — MAHTHH.

Bompoc 2. Y410 npencraenset cobow MaHTUR?

Manmusa — ckiaafka TKaHd, IOKPHIBAIO-
Liad TeJIO U CBHUCAIOIUAA HAN KPAAMH HOIH.
Mesxay MmaHTHEl K CTeHKOH Tesia o6pasyercs
MaHTHHHafd MOJIOCTh, B KOTOPOH HaxogATcsa
HEKOTOpHIe OPTraHBl YYBCTB M KYJA OTKPLI-
BaeTCA 3aJHENPOXOJHOE OTBEpCTHE, TPOTO-
KU IIOYEK U IIOJIOBBIX YKeJies.

Bonpoc 3. Yo Takoe pakoBuHa? Kakoebl ee
dyHkumMn?
Bonpoc 4. Kak ycrpoeHa pakoBMHa MONNIIOCKOB?

Parxosuna — 3To 3aliuUTHOE CKeIeTHOE
o6pasoBaHue, TOKPHLIBAIOIUEE TEJNO MOJLIIO-
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cKoB. I'1aBHBIM 06pa3soM BBIIIOJIHSIET 3alUT-
HYI0 QYyHKIIHIO.

Paxosuta coCTOMT U3 BOCHBMH OTHEJNBHEIX
JIaCTUH, KOTOPHIE YACTO cpacTaloTcA. Brige-
JA0T TPH CJIOA: HAPYXKHBIA — M3 OpraHuyve-
CKOro BelecTBa (POTOBOI), cpeAHHN — H3-
BECTKOBBLI M BHYTDEHHUH — IIepJaMyT-
POBBIA,

Bonpoc 5. KakoBo CTpoeHWe HepBHOW CUCTEMbI
MOMIOCKO8?

HepBHas cucremMa MOJIJIIOCKOB pa3opo-
CAHHO-Y3/08020 TUIA; OHA COCTOUT U3 OKO-
JIOTJIOTOYHOTO HEDPBHOI'O KOJIbILA, B KOTOPOM
HauboJIbIllee pa3BUTHE IIONydaeT HAATIOTOU-
HblIii HEePBHBIH y3eJI ( «IMOJIOBHOM MO3r» ), ¥ OT-
XOAAIIMX OT HETO HEPBHBIX CTBOJIOB, COEMH-
HAKOLINX HEPBHEIE MAHTJINY PAa3HBIX OTAENOB
Teya.

Bonpoc 6. Kak goiwat Monniockm?

Oprass! ApIXanuA y OGOJBUTMHCTBA BHUILOB
NpeACTaBJeHbl KabpaMi, a y Ha3eMHBIX
nmpeAcTaBuTesyieil — jJerkumu. Poas opraHos
IbIXaHUA BBIDOJNHAeT OGorarelil cocyfamMu
Y4aCTOK MaHTHH.

Bonpoc 7. Yem nUTaOTCA MONTIIOCKN?

MoaocKi DHTaIOTCSA B3BEIIEHHBIMU B BO-
Jle opraHn4eCKUMU BeleCTBaMM KU IJIAHKTO-
HOoM. Takike BCTpEeYawTCA U XUIUHUKH, IIO-
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eJalollHe uepBeii, pakooOpasHBIX WJIH APY-
FHX MOJLITIOCKOB.

Bonpoc 8. Kak ycrpoeHa niweBapuTenbHan cmc-
TemMa MONNIOCKOB?

IInmeBapuTenrHaa cHUCTeMa COCTOMT M3
pTa, INIOTKH, DUINEBOJA, JKEeJIYAKA U KUIITKH,
3aKaHUYMBAIOMIEHcsd aHaJBHLIM OTBEPCTHEM
B MaHTWHHON mojsocT. B raoTke OOBIYHO
MMEeTCa OpraH, M3MeJbYAwIHHA OuIiny, —
Tepka (pajgyJsia) ¢ pacHOJIOKEHHBIMH Ha HEH
poroBeIMu 3yOunkamMu. Kak npasuio, Tepka
CIYIKHUT ANSA COCKAOIMBAHUA PACTHUTENLHOIM
IUIMH ¥ JIMIIb B peAKUX CIyYadX (Y XUIIHU-
KOB) AJIfl €€ aKTUBHOrO 3aXBaTa. B cpeJHIOI
KUINKY OTKPBIBAIOTCA MPOTOKH ITHII[eBAPH-
TEeJILHOH JKeJe3sl, coBMenjawinet QYHKIHN
I€YeHM B NOJIKEeYAOUHOH! KeIe3kl.

Bonpoc 9. Hio asnaetca opraHamn BbifeneHns
MOSIOCKOB?

Oprass! BRIIEJICHUA [IPEACTABIEHBI IOYKA-
MU, IIPOTOKHY KOTOPBIX OTKPLIBAIOTCS B MaH-
THIHYIO monocts. MMmeloTea opHa, ABe HJIA
YeThIpe HOYKH, JIeXKALIHe IO CepaLleM.

Bonpoc 10. Bcpeyalotca N1 cpeam MOnNniockos
repmMadppoaunTbI?

BoJabHIMHCTBO MOJUIIOCKOB pPa3fesibHOIO-
JIBl, OAHAKO BCTPEYAIOTCH U repMadpOAUTHI,
HalpuMep IMPYAOBHKU M KATYIIKH.
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Bonpoc 11. Kakue knaccel obbeauHaeT TMn Mon-
nockoB?

Tun MoJIIOCKH BKJIOYAeT KJaaccul: Bpio-
XOHOorve (BHHOTpaZHaA YJHTKA, NarejJa,
MOpPCKOe YX0, MypeKC, KOHyC, JIyKaHKa,
CJU3HM, BOZHBIE MNPYAOBHKH, KaTYIIKHA
U 1p.), JBycrBopuaTble (MHAHA, YCTPH-
Ila, CepAleBUAKa, rpebemioxk, NTPECHOBOA-
Hafd JKeMUuyKHuIla, 06e33y6ka OOBIKHOBEH-
Has ¥ Ap.), [ososBoHOrHE (KapaxkaTuiia, Ha-
YTHJIYC, AprOHABT, OCBMHUHOT H Jp.).

Bonpoc 12. HazoBute 0OCOBEHHOCTN CTPOEHMA
BPIOXOHOrMX MOMNIOCKOB.

OcoGeHHOCTH CTPOSHHS OPIOXOHOTMX MOJI-
JIIOCKOB:
* CTpOEHHEe aCHMMEeTPHUYHOE;
+ PaKOBHHA CIIHMPAJBLHO 3aKPy4YeHa, WHOTAA
B BH/JI€ KOJIIAYKA;
e TEJO pasgesieH0 Ha TOJIOBY, TYJOBHUIIE
M HOTY;
* HA TOJIOBE HAXOAATCA HIyIIaJblla, rJjasa
M POT C TEPKOii;
+ y GOJIBIIMHCTEA BOAHLIX (DOPM OPraHbl AbI-
XaHuA — Kabphl; Y HA3eMHBIX BUJIOB B MaH-
THHHOI MOJIOCTH HMEETCHA JIETKOe.

Bonpoc 13. KakoBo cTpoeHre Tena AByCTBOpHa-
ThiX MONMIOCKOB?

JIBycTBOpPUAThIE MOJLIIOCKH WMEKT Clie-
LYIOIHe OCOGeHHOCTH CTPOCHHUS
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* JBYCTOPOHHE CHMMETPMYHbIE ;KMBOTHEIE;
* TEJI0 IPOAJOJAroBaTOE, CIJIIOCHYyTOEe ¢ 6O-
KOB, COCTOSIIEe U3 TYJIOBUINA K HOI'Y;

* Ha IepeiHeM KOHIIE TYJIOBHIIA HAXOJHUTCH
PoT, Ha 3aJHeM PACIIOJIOKEHO 3AXHEIIPOXO/-
HOE OTBePCTHE;

* PaKOBHHA COCTOHUT M3 ABYX CTBODOK, CO-
eIWHEeHHHIX 3JIACTHYHOMN CBASKOM U 3aMKOM,
COCTOSIIIM K3 3yGOBUAHBIX BHIPOCTOB Ha OI-
HOM CTBOPKE M COOTBETCTBYIOLIMX UM yriy0-
JeHU# Ha APYroif;

* TEJO MOXPBLITO MAHTHEN, OKPyzKaloleil
ABYCTBOPYATHIX ABYMA OOJBHIMMN MaHTHH-
HBEIMH CKJAJKAMH, MEXJy KOTOpHIMHU ofpa-
3yeTcsa MaHTHHHASA MOJIOCTh, TAE IIOMEIaeT-
CA HOTa;

¢ OpraHEBI YyBCTB pa3BUTHI caabo.

Bonpoc 14. Kakylo ponb Urpaior  MONMOCKK
B npupogae?

JABycTBOpYaATEIE MOJLIIOCKH — MOIIHbIE
€CTeCTBeHHbIEe OUHCTHTEIU BOALI (6MODUIbLT-
patopsl). OgHa ycTpuna 3a 4ac OT(RUIBTPO-
BbIBaeT oOKoJo 10 1 BOABI, ouHItas ee
OT B3BEIIeHHBIX YaCTHII.

Bonpoc 15. Kak yenosek wcnonbsyer Monnio-
CKOB?

HexoTopsie MOJLITIOCKH (OUYeHL HEeMHOTrHe)
HMEIOT 3HaUeHNe KaK HCTOYHUK IepJaaMyTpa
H JKeMuyra,
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Hanpumep, U3 pakoBHH IepPJAOBULBI U3T0-
TaBJIHBAIOT NePJAaMyTpoBhie uaaeausa. OueHb
HEeHUTCS XKEMUYT MOPCKOH KEeMUY KHHILBI.

MHOrEX MOpPCKHX JBYCTBOPUYATHIX YILOT-
pebaAoT B IHIY — YCTPUILI, MUAHN, MOD-
CKOH rpelelloK U Ap.; CheA0OHBI M KaJbMa-
peI (rosoBoHOrne mMoJLIOCKu). HaMeabueH-
Hble PAKOBHHBI HAYT AJS IOJAKOPMKH IITHII.

Tun YneHnUcToHorue
Kaacc Pakoo6pa3abie

Bonpoc 1. Ha 0CHOBaHWWM KaKMx MPU3HAKOB XMW~
BOTHbIX OO BEAMHSIOT B TUM YNEHUCTOHOMNX?

K TuIy 4/JIeHHCTOHOrMX OTHOCAT YKHBOT-
HbIX, 06JIJAI0L[UX YJIEHUCTHIMU KOHEUHOC-
TAMH ¥ CETMEHTHPOBaHHBEIM TesioM. Teso ux
B GOJILIITMHCTBE CIyYaeB COCTOUT U3 TPeX OT-
JI€JIOB: T'OJIOBEI, PYAU K OPIOIIKA U NOKPHITO
XUTUHHU3HPOBAHHON KYTUKYJIOH,

Bonpoc 2. Kakve 0coDeHHOCTU CTPOeHWS Xxapak-
TepHbI AN pakoobpasHeIx?

Oco0eHHOCTH CTPOEHH S PaKoOOPa3HbIX:
» TeJIO pa3felieHo Ha I'OJIOBY, IDYAbL U OpIomI-
KO MJIX Ha FOJIOBOI'PYAb U OPIONIKO;
+ HMeeTCA ABE Maphsl YCHUKOB: KOPOTKHE —
aHTeHHYJIbl 1 JJINHHbIE — AHTEeHHBI;
» Ka)XABLIH CcermMeHT TeJia HeceT IO Iape
KOHEUHOCTeil, BBINOJHAMNX YacTO KPOMeE
ABUTATENBHEIX U JApPYrue pas3HooGpasHbIe
pyHKOMAY;
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» IMEeTCA Hapy>KHbIA CKeJIeT, OCHOBY KO-
TOPOTO COCTABASIET XUTHUH;

- HEpBHad CHCTeMa COCTOHUT K3 HaAIJO-
TOYHOI'O0 M MOATJOTOYHOTI'O HEPBHOTO YyaJja,
OKOJIOIJIOTOYHOI'0O HEPBHOI'O KOJBIA M IIa-
Pbl GPIOIIHBIX HEPBHEIX CTBOJIOB C y3JIaMH
B KaXJAOM CEerMeHTe;

» rjasa ¢aceTouHEbIE;

* KPOBEHOCHAadA CHCTEeMa He3aMKHYTAH;

» BBIJEJIWTENIbHAA CHACTEMa IIpejcTaBjieHa
3eJIeHbIMU JKeNie3aMH, OTKPHIBAIOIMMUCHA
Hapy»Ky y OCHOBAHUA AHTEHH,

* OpPraHbl JABIXaHUA y OOJBHINHCTBA —
sKabpHI;

+ OONBIIMHCTBO DAKOB DPasAeJbHOIOJIbIE,
HepeaAKO C Y4eTKO BEIPAKEeHHBIM ITOJOBBIM JAN-
Mopbu3MOM, T. €. ¢ BHEIIHUMHN Pas3jiudnsaMu
MeXx Iy caMIlaMH 1 CaAMKaMH.

Bonpoc 3. PacckaxuTe 0 CTPOSHUM TeNa peyHoro
paka.

BroigendioTca ABa oTAeNa Teja: TOJIOBO-
rpyas 41 6pomko. Cruepeay roJoBHOH OTZeJ
uMmeer mHn (HeOOGXOAMM INA CHHIKEHUA
SHepro3aTpar nIpu InNJaBaHHN — TACHUT 3a-
BuxpeHaus Bogbl). [To 6oxkaM muma pacioJio-
KeHEI Ha crTebenbkax (aceTouyHble TIJIasa.
Coepean HaxXOAATCS ABe MapPHl YCHKOB: IIa-
Pa KODOTKHX YCHKOB OTBE€YAET 3a OCA3a-
HUe, CJYX M PaBHOBECHEe, Iapa AJHHHLIX —
3a ocaszaHMe U 00oHaAHMe. Hax poToBBIM OT-
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BEPCTHEM OAHA Mapa BHAOM3MEHEHHBIX KO-
HeuHocTell — BepXHsAA UeJioCTh, MOJ pO-
TOBBIM OTBEPCTHEM — jBe IIapbl HHXXHHUX
YealOCcTed. 3a HUMH PACIIOJNIOMKEHb! KOHed-
HOCTH TPYAM: IepBble TPH Mapsl — HOTOUe-
JIOCTH H3MEJNBYAIT JOOBIYYy M HPOABHUTaOT
OHIY B POT, & BHYTPEHHUI YJIEHUK TpeTheil
mapsl OYMIAaeT rjas3a U aHTeHHbI. OcTalb-
Hbleé KOHEYHOCTH TOJIOBOTPYZHOIO OTHEMa —
XoauabHbIe HOTU. IlepBas U3 HUX 3aKaAHYH-
BaeTcsa KJCHIHAMH u ofecreydBaeT 3axBaT
ZoOeruu, OGBLIYHO OAEA KJIeITHA HOIbIIe APY-
roii. Cireayroiue yeThbIpe Mapbhl KOHEYHOCTEHN
cay:kaT AJA nepeABMakeHuA. Ha Opromke
UMeeTCs MIECTDL ap GPIOIIHEIX HOI U XBOCTO-
BO¥ OTPOCTOK.

Bon po ¢ 4. HazosnTe GyHKUUM BPIOLIHLIX KOHEeY-
HOCTel paka.

Bcero Ha 6promke HaxoguTca 6 map Opront-
HBIX HOI M XBOCTOBOH IJIABHHK. ¥ CaMIIOB
IepBasl ¥ BTOPasA Haphbl GPIOIMIHLIX HOT — CO-
BOKYIHTEJbHBLIN ammapaT. ¥ caMOK Iepsas
mapa HOr HeAOpa3BHUTA — PYAVMEHTAPHA.
2—5-51 Tapel HOT' V¥ CAMOK ¥ 3—5-1 Y caMI[OB
IIJIaBaTeJbHOro TUma. K HMM Ke Y CaMOK
NIPUKPEIAIOTCS UKPUHKH, a 3aTeM (10 10—
12 aHe# mocJie IMOABJEHNA U3 HKPHHKH) Ma-
JIeHbKHEe Pauku.

Bompoc 5. KakoBo CTpoeHne HepBHOW CUCTEMb
pakoobpasHbix?
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Hepsras cucrema pakoo6pasHbIX HAIIOMH-
HaeT TaKOBYIO Y KOJbYaTHIX yepBeil. OHA co-
CTOUT U3 HAATJIOTOYHOTO y3Ja — «T'OJIOBHOTO
Mo3ra» (WMHHEPBUDYeT rja3a M AaHTEeHHBHI),
NOATJIOTOYHOrO Y374 (MHHEPBHUDYET POTOBOM
amnapar), OKOJIOTJIOTOYHOTO HEPBHOTO KOJIb-
Ia U Iapbl OPIOIIHBIX HEPBHBIX CTBOJIOB C y3-
JaMH B KX JIOM CEerMeHTe.

Bonpoc 6. Hazosnte opraHsl 4yBCTB pakoob-
pasHbiX.

Opraunl 4YyBCTB PaKOOOpA3HEIX XOPOIIO
Pas3BUTHI. YYBCTBO OCA3aHUA CBJA3AHO C BO-
JIOCKaMM U IeTHHKAMM HA MOBEPXHOCTHU aH-
TE€HHYJI, AHTEHH M [PYTHX KOHEYHOCTeH.
Opradel paBHOBECHS BCTPEUYAIOTCA CPABHU-
TeJbHO pefiko. OnHaxko y GOJIBINMHCTBA NecA-
THHOTHX PaKOB OH UMeeTCsA B OCHOBAHHHY aH-
TEeHHY 1.

BoasnmuacTBO pakoB obaazamT napoii ga-
CeTOUHLIX IVIa3, XAPaKTEepHHIX AJA GOoJb-
IINHCTBA YIEHHCTOHOTHX. Kaxabiil Taxkoi
[J1a3 COJEpPKHT MHOMECTBO MEJIKHX TIJias-
KOB — (haceToK (y pedyHOro paka ux Gosiblie
3 ThIC.).

Bonpoc 7. Kak ycTpoeHbl rnasa pakoobpasHbix?

I'masa y pakooOpasHbIX cloHBIe — a-
ceTouHble. Kaskarrii Takoil rjas cocToOMT
U3 MHOXKECTBA MeJIKHX IJIadKoB — (paceTok
(y peuHoro paka mx OoJjbile 3 ThIC.), TeC-
HO COIMIKEHHBIX U OT/[eJIEHHEIX APYT OT APY-
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ra JIMOIb TOHKMMH IIPOCJIONKAMH YepHOro
nurMeHTa. I'1asok cocTOMT M3 HpO3padHOi
KYTUKYJbI, IOKPBLIBAIOIEH XpYyCTAJIbLHBIA
KOHYyC (H3 4YeThIpex IIPO3paudyHbIX KJIETOK),
IO/l KOTOPBLIM JeXaT 8 CBEeTOUYBCTBHUTEJIE-
HBIX KJIETOK, OT HUX OTXOJAT HEPBHbIE OKOH-
4YaHudA, Jalloue HAYajJ0 3PUTENLHOMY He-
pBy. Pacnosiararorcsa rjasa Ha NOABHUIKHBIX
BBIPOCTaX TOJIOBEI — CTEOEJBKaX.

Bonpoc 8. Kak NponcxoauT nuiesapeHue y pa-
koobpa3zHbix?

IInmieBapuTensHas cHUCTeMa WMeeT BULI
OpAMOM MJIM CJerkKa M30THYTOH TpyOKH.
Y peuHoro paka BCJEI 3a MUINEBOAOM 06-
pasyercs OOJbLIOE DaCUIMpPEeHHE — IKENY-
IOK. B HeM BhIIeNAIOT ABA oTAena: 1) Kesa-
TeJbHBIH — HMMeeT TPH XUTHUHOBBIX 3y6na
IJIA TIEpeTUDAaHUA NHUIILHA W >XEePHOBKHU (Ka-
MEIIKH M3 COJIed KaJblinsA); 2) KeyesHc-
ThIA — MMeeT IeAUJbHBIA annapart (cucrteMa
CKJIaIOK CO IIeTHHKAaMH 10 KpaAM), TIPOIIYC-
Ka[oILIUii B CPEAHIOI KUUIKY U3MEJIbYUEHHYIO
nouiy. B Hee oTKpbiBaercAa NUIIEBAPUTEb-
Hasl 'Kejes3a — IIeUeHb. 3/1eCh JKe IIPOUCXO0-
IUT IepeBapyBaHne M BCAChIBAHUE TTHIITH.

Bonpoc 9. Yem nutatotca pakoobpasHele?

ITumieit pakooGpasHLIM 4allle BCEro CJy-
JKaT pa3nudHble 0ojiee MeJIKNEe XVBOTHBIE
VJIM Y3Ke pasjaralolfiecs opraHuuecKue oc-
TaTKH.
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Bonpoc 10. Pacckaxute O CTPOEHUU KPOBEHOC-
HOW CUCTEMbI.

KpoBenocuas cucreMa HesaMKHyTa: dac-
TUYHO reMoaumMda ABHIKETCA BHYTPH COCY-
OB, YACTHYHO B Y4YACTKaX IMOJIOCTH TeJa,
HEOTPAHHYECHHBIX cCIHenHaJIbHBIMH CTEeHKa-
MM, — cuHycax. CepAaiie JeXHUT Ha CIIUHHONA
CTOpPOHE Tejla ¥ UMeeT TPH OTBEePCTUSA, CHal-
JKEeHHDBIE KJIATAHAMU.

Bonpoc 11. Kak ycTpoeHa BblaenurensHas Cuc-
Tema?

BrnigenuTensHas cUCTeMa MpeACcTaBlieHa
NADHBIMHM 3eJIEHBIMH JKejiezaMu (BHAOUN3-
MeHeHHble MeTaHedpUAKHA), OTKPBIBAIOTCH
Yy OCHOBAaHHA aHTeHH. KaKJasa coCTOUT
U3 KOHIEBOI'O MEIOYKA, OT KOTODPOTO HJET
U3BHUTON KaHaJiel] ¢ KeJIe3HCTBIMH CTeHKa-
mu. OH OTKpEIBaeTCA HapyKy, HHOTAA obpa-
3yA IepeX 9TMM 3aMeTHOe pacluyMpeHHe —
MOYE€BOH MYy3EIPeK.

Kaacc Ilaykoo6pasnsle

Bomnpoc 1. Kakue 0cobeHHOCTH CTPOEHUs XapaK-
TEPHBI NS NpeficTaBuTenen Knacca naykoobpasHbix?

OcofeHHOCTH CTPOEeHHS TayK00Opa3HBIX:
+ TeJI0O pa3fesieH0 Ha TOJIOBOTPYAb H Oplo-
LIKO;
+ YCHKOB HeT;
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* Ha roJOBOrpyAu 4 mapsl XOZWJILHBIX HOT;
ellle ABe mapsl KOHEYHOCTed mnpeobpasosa-
HB! B IIeIUNAJBILI, CIAYIKAIHe JJIA 3aXBaTa
¥ YAEpKMBAHUS AOOBIUM, ¥ XEeJAUUEephl —
OpYANA ANA U3MENIbYECHUA U Pa3aBIUBaHUA
MW

+ KOHeYHOCTell Ha OPIOIITKE HeT;

* HMeeTCHA HADYXKHBIII XUTUHOBHIN CKeJeT;

= Oprafs! JbIXaHHUA MOTYT OBITH JBYX THUIIOB
¥ IIPUCYTCTBOBATL COBMECTHO HJIM DPa3Aeb-
HO: JIETOUYHBIE MEIIIKY W TPaXeH;

» BBHIJENNUTEJbHASA CHCTEMAa MOpPeACTaBAdET
coboii mapy Oosbmieil 4acTbI0 BETBAIIUXCH
MAJbLIXATUEBbIX COCYZOB — TPYyOUYaTHIX Ka-
HaJbUeB, 00pa3OBaHHBIX 3a CUET BIIAYHBA-
HUA cpefHeH KUIIKH;

+ KPOBEHOCHAfl CHCTEeMA He3aMKHYTAS;

+ HEPBHas cHcTeMa 00pa3oBaHa OPIOINHOHN
HEPBHOH IIEMOYKOMH; HAATJIOTOYHBIH HEpPB-
HEBEIA y3eJs1, uMeeT 00oJiee CJAOKHOE CTPOEHME,
YyeM y paKooOpasHbIX;

+ IJIa3a IpPOCTHIE.

Bonpoc 2. 13 kakux OTAEN0B COCTOMT Teno
nayka?

TesIo mayKa COCTOUT H3 HECerMEHTHPOBAH-
HBIX I'OJOBOIrpyoIHn U 6p101mca, CO€AMHEeHHBIX
TOHKUM CTe06eJILKOM.

Bonpoc 3. Ckonkko KoHeqHocTen y nayka? Kak
OHW Ha3blBaIOTCA W KaKylo (YHKUMIO BbINOAHRIOT?
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TFoxoBorpyan HeceT LIECThL Map KOHEYHOC-
Teii. XeJuneprsl — mepBasd mapa KOHEYHOC-
Teil, cocToAmaA M3 2—3 4YJEHHUKOB, 3a-
KQHYWBAIOTCH KJCIIHEH, KPIOYKOM HUJIHM CTH-
nerom. Ilepunanensl (HOro4eNIOCTH, HOTO-
oIynajablla) — BTOpas Hapa KOHEeYHOCTed —
MOTYT BbIIOJHATH HECKOJbKO QYHKIHH: Op-
raHa OCA3aHMUS, HUMKHEH JeNIOCTH, XOAUIb-
HBIX HOT, KJIeIITHeH AJIA 3aXBaTa ITHIIH; CaM-
IIbI MOTYT HCIIOJBL30BaATh MX KaK COBOKYIIM-
TeJbHBIH anmapar. YeTsipe nocaegHue mapel
KOHEYHOCTel — XOoAuibHEIe Horu. Horu ma-
YKOB OKAHYMBAIOTCA rpebeHYaTBIMH KOIOT-
KaMM, KOTOphl€ HeOOGXOZHUMEl IJIA HU3rOTOB-
JIeHHA UAYTHHHI. BpIOIIHLIE KOHEYHOCTH
npeoGpasoBaHbl B NayTHUHHBIE GOPOXABKH.

B o n p o ¢ 4. Kakoo 3HaqeHue xenuuep?

Xenuuepsl CAYXKAT AJA pasMebUYeHUS
¥ pa3/iaBJIMBaHUA NHUITH. ¥ KOHIIOB XEJHUIED
OTKPBIBAETCA IPOTOK ANOBUATOH (IIHIIeBapH-
TeJbHOH) JKeJiessl,

Bonpoc 5. Kakune opraHbl 4yBCTB eCTb ¥ nayka?

Mexanuueckue, ocAzaTeJbHBIE pPAasipa-
JKeHHUsA BOCHPUHMMAIOTCH PA3JIUYHO YCTPO-
€HHBEIMH YYBCTBUTEJIbHBIMH BOJOCKAaMH,
KOTOpbIe OCOGEHHO MHOrOYHCJIEHHBI Ha Tie-
aunagsnax. Opranbl 3peHUs IIpejicTaBJe-
Hbl IIPOCTHIMH IJIA3aMM, PacCIlOJIOKEHHBIMU
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HA COMHHOH IIOBePXHOCTH TOJIOBOTDY/IH.
OGBIYHO MX OBIBAET HECKOJbKO Iap. ¥ Ia-
YKOB yale Bcero 8 rias.

Bonpoc 6. Kak ycTpoeHa nuLlesapuTenbHan cuc-
Tema nayka?

IInneBaperve y NayKOB YaCTUYHO BHEIIO-
JocTHoe. IloaToMy B CJOMKHON NHILEBAPU-
TeJbHOU CHCTeMe, €O MHOMXECTBOM CIeIfu-
aJHU3UPOBAHHLIX OTJAEJIOB, Y HIX HeT Heob6xo-
AUMOCTH. B numeBapureabHOB cucreme
MayKOB Pas3jIMualoT INIOTKY U KHUIIKY, KOTO-
paf 3aKaHYHWBAETCSA AHAJLHBIM OTBEPCTHEM.

B Teno yOnTO# H0OLIYM NMayK BIPBICKUBA-
€T CeKpeT CJIHHBIX Keje3, 00J1afaroinui
CIIOCOOHOCTBLIO pacuienaATb Oeaxu. Ilpouc-
XOAUT Hapy)XHOe (BHe TeJja IayKa) Hepesa-
pUBaHVe IMIIH B JKUIKYIO KaIIUILy, BCACHI-
BAeMYIO 3aTEM HayKOM.

Bonpoc 7. Yem nuraotcs naykoobpasHele?

OrpomHOe GOJALIIMHCTBO Haykoo6pas-
HBIX — XHIIHUKH, HO MMEKITCA U IIapasu-
TUYecKHe (OPMBI, NOUTAIOLIHMECA KPOBBIO
HO3BOHOUYHLIX. Cpeu HUX KJEIIH, HEKOTO-
phle U3 KOTOPBLIX SABJAIOTCA NEePEeHOCUYHKA-
MU TAKUX OMACHLIX 3a00JeBaHUil yeJOBeKa,
Kak sHIledaauT (BocoajgeHue Mo3ra). MHoOro
cpeiH NayKooOpasHBIX pPaCTHUTEJbHOAAHBIX
¢dopmM, COCYHIMX COKH pacTeHUuil uiam Io-
eTAIOINX PACTHUTEJbHBIE OCTATKH.
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Bonpoc 8. OnvwmnTe opraHbl AbIXaHWs Naykos.

* OpraHamMu ABIXaHHUA Y OGHUX BHIOB CIY-
JKAT JIErOYHEIe MELIKH (CKOPIHOHBI), Y ADY-
'MX — Tpaxeu (CaJbIIyTH, JXKECKOPIHOHHI,
HEKOTOpLIE KJEINN), V TPEeTLUX — JierKue
¥ TpaxeHu OAHOBpeMeHHO (IayKHu). Jlerkoe —
coenuajgbHasg MOJOCTb, PA3BUBAIOIIASICA Ha
6pomke. Tpaxeu — BOAYUBAHHA HaPYXK-
HBIX IIOKPOBOB B BHJEe TPyOOueK, NPOHU3BI-
BAaIOIIUX TEJIO ¥ HECYIIUX KHUCJIOPOA KO BCEM
TKAHAM K OpraHam.

V HeKOTOphIX MEJKHUX IayKooOpasHBIX
(HampuMep, HEKOTODBIX KJjelneil) OpraHsel
OBIXaHUA OTCYTCTBYIOT, U JABLIXaHWE COBED-
H1aeTcA Yepes TOHKHE IMTOKPOBBI Teja.

Bonpoc 9. Kak nponcxoauT passutue naykoob-
pasHbIx?

YV nopasasAmonero 60JbIIKHCTBA HAaYK000-
pPasHbIX pasBUTHE IpaMoe. TOJBKO Yy KJe-
e passuTue paer ¢ meramopdoszom. (Me-
tamopdo3 — riayGoKoe mpeobpasoBaHUe
CTPOEHHUsI OpraHuama, B Ipolecce KOTOPO-
ro JUYUHKA [OpeBpallaeTca BO B3POCIYIO
ocobs.) Ilaykoo6pasnbie pa3fenbHOIMONE.
HNmeerca mojsoBoit qumopdhnam. ¥ naykooo-
PasHBIX IOABHJOCH (B CBA3H C CYXOIYTHBIM
o0pa3oM JKU3HU) BHYTPEHHEEe OILJIOJ0TBOpe-
Hue. Camel] ImegunajblIaMil BBOAUT CIEPMY
B CEeMANPUEMHHKH CaMKH, CIePMaTO30HUAbI
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OILNOOTBOPAIOT ANIEKJIETKNA B MaTKe, HaX0-
adueitca B Opionrke. BoapinuHCTBO MayKo-
00pa3sHBIX OTKJAABIBAET KPYIIHBIE, OOraThble
SKEJITKOM, 3AIHIIEeHHbIe MayTHHHBIM KOKO-
HoM #a#na. B KokoHe mpomcxoaur 3MGpu-
OHANbHOE PasBUTHE, IIO SABEPIUEHHIO KOTO-
pOTro M3 KOKOHA BEIXOAAT MeJIKUe Iayuara.

Bonpoc 10. KakoBo 3HayeHwe naykoobpasHbIx
B NPYPOAE W ONA Yenoseka?

Cpean mnaykooOpasHBIX €CTh XHUIITHHKH,
napasuThl (KPOBOCOCHI) U PACTUTEJIBHOMA-
Hble ¢opmbl. [TaykooOpasHblie (Kak U JHOObIE
Apyrue OpraHU3MBI) BKJIOUEHLI B Pa3H000-
pasHble M NPUPOAHEIE LleNM OHUTAaHuA. [la-
VKM, IATAACh HACEKOMBIMH, PETYJIHPYIOT HX
YUCJIEHHOCTh. PAJ KJelei-KpoBOCOCOB fAB-
JISIIOTCA NePeHOCUYMKAaMM cephe3HBIX 3aboJie-
BaHMI JKHBOTHBIX M 4YejiOBeKa. Hampumep,
HKCOZOBBIE KJIEIIM IIePEHOCAT BUPYC SHIE-
¢danura.

IlayTuHHBIE KJEIIX MNOBPEXKIAIOT KYJb-
TYpHBIE PACTEHHUS, BLICACHIBAA HUX COKH,
U 3THM CHHIKAIOT MX yposKaii.

AmMOapHBIe KJIEIIHA, Pa3MHOMAACH B 3EpHE
B OTPOMHBIX KOJHMYECTBaX, AeJAIOT €ro He-
NPUTOAHBIM AJA NOTpebeHUs B MUIIY.

BoapnInHCTBO NOUBEHHBLIX KJEMIEM HHTa-
eTcA pasaraiifUMUCS OPraHuUYecKHMMHU Be-
IIECTBAMH, YeM CI0ocOGCTBYeT uX nepepabor-
Ke 1 moYB0o0o0pasoBaHnio.
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Kaacc Hacexomele

Bonpoc 1. Kakosbl 0cOBeHHOCTM BHELLHEro CTpo-
€HNA HAaCeKOMbIX?

910 caMblii pasHOOOpa3HBIM KJacc uie-
HUCTOHOTMX. Yucno BHAOB IPEBLINIAET
1 MJIH, ¥ TeM He MeHee MOYKHO BBIAEJUTEH He-
KOTOphIe O0IImue QA BCEX HACEKOMEIX 0CO-
GeHHOCTH BHEIIIHEro CTPOEHMA:

» TEJO COCTOUT M3 TPeX OTHAeJ0B: TrOJIOBBI,
rpyznu n 6piolIKa; IOKPHITO XMTHHOBEIM IIO-
KPOBOM;

+ Ha roJIOBe OJHA [Iapa YCHKOB; BCe CerMeH-
THI I'OJIOBEI CJIUTHI;

e TPYAB BCErAA COCTOUT U3 TPeX CerMeHTOB:
nepejgHe-, CpeHe- U 3aJHEIPYAH;

+ TPH IIaphl XOZHUJIbLHBIX HOT (IPMKPEILIAIOT-
CA COOTBETCTBEHHO K KAXKAOMY CErMeHTY
rpyau);

+ mapa CcNOKHBIX (daceTOUYHBIX) IV1a3 paclo-
Jaraetcs o 60KaM roJioBEI;

+ y OONBIIMHCTBA HACEKOMBIX HMEIOTCA
KDPBLJIbA, OAHA WMJM fABe Iapsl (Ha BTOPOM
U TPEThEM CEerMeHTax I'PYAHOr0 OTAENA);

+ OpIOUIKO CEerMeHTHPOBAHO, KOJHYECTBO
CEerMEeHTOB BAPBUPYETCA YV PA3HBIX BUAOB.

Bonpoc 2. N3 ckonbknx OTAENOB COCTOMT Teno
HaCEeKOMbIX?

Tesi0 COCTOMT M3 TPEeX OTAEJNOB: TOJOBBI
(o6pa3oBaHa HECKOJBKUMH CJHBIIUMUCHA
cerMeHTaMu); I'DYAH, COCTOAIINEH M3 Tpex
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CEerMeHTOB; OpIOIIKa, COCTOAINEro U3 He-
CKOJIbKUX cermMeuToB (5—11), pasgeneHHbIX
HAaCeUKaMM.

Bonpoc 3. Kak ycTpoeHbl KOHEYHOCTW Haceko-
MbIx?

Ha rosoBe nMeeTcq ofHa Iapa yCHKOB (0p-
TaHBI O0OOHAHUA W OCA3aHMsA) U POTOBOH afl-
napar. Iocaexnuit o6pa3oBal BUJOM3MEHEH-
HBIMHM KOHEYHOCTAMH (TpH mapsi). PoToBoit
ammnapaT MOXKeT ObITh HECKOJBbKUX THIIOB —
TPBIBYIIMH, KOJIOUIE-COCYILIWA, JHMXKYIIWA,
COCYILTMI,

Ha xa)xpoM cerMeHTe Trpyau HMeTCH
nmapHbie HOTH: IPLITATEJbHbIE (KY3HEYUK),
KomaTreJibHble (KYK-HAaBO3ZHHK), ILJIaBATEJb-
Hble (3KYK-ILIBIBYHEL ), OeraTeabHbIe ((KYKH).
Ha BTOpPDOM M TpeTheM CermMeHTe MOryT OBLITH
KPBUIbA (BUAOM3MEHEHHBbIE CKJIAIAKH HOKPO-
BoB). Ha xoHIIe OpIOIIKA Y HeKOTOPLIX IIPek-
CTaBUTeNIeil HaOAIOOAIOTCA BHAOM3MEHEH-
Hble KOHEYHOCTH: JKaJI0, ANNEKJIalbl.

Bonpoc 4. Kakme Kpbinbsi Bb1BaOT y HACEKOMBbIX?

B pasnuuHLIX OTPAAX HACEKOMBIX IIepe-
HUe ¥ 3afHWE KPBIAbA MOI'yT OBITh Pa3BUTHI
no-pasHomy. Tonbko y HavuMeHee CIenUaau-
3UPOBAaHHBIX HAaCeKOMBIX (HAIpHMeEp, CTpe-
K03) 00e napbl KpbLILEB PAa3BUTH O4UHAKO-
BO, XOTA ¥ pasnudaiorcsa no dopme. [iaa xy-
KOB XapaKTepHO IIpeofpasoBaHUe IEPeAHUX
KDBLIbEB B TOJICThIE U TBEpPAble HAAKDBLIbA,
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KOTOPBhIE IIOYTH HE YYACTBYIOT B IIOJIETE
U B OCHOBHOM 3aINUINAIOT CIIMHHYIO CTOPO-
HY Tena. HacroAmumu sBAAIOTCA JUIIb 38-
OHUEe KDPBHIIbSA, KOTOPLIE B COCTOAHUM IIOKOA
COPATAHBI NOJ HAAKPBLIBAMHU. ¥ IBYKDHI-
JBIX 3aJHHE KPBLIbSI HNPEBPAIlEHBEI B JKYXK-
skaJssna (opraibl paBHOBecus). C mepexogom
K [DapasuTH3My BIIM U OJOXH YTPaTUAHU
KPBLIbS.

Bonpoc 5. Kak ycTpoeHa HepBHas cncTema Hace-
KOMbIX?

HepBHasa cucTemMa HaCEeKOMBIX IOCTpPOEHA
0 TUITY OPIOULHOLl HEPEHOIl YenoyxKu u go-
CTUI'aeT OYEeHL BBLICOKOT'0 YPOBHA pPa3BUTHUSA
U cnenmuanmusanuu. lleHTpanbHas HepBHadA
CHCTeMa BKJIYaeT HAIATIOTOYHbIA HePBHBIN
y3eJl — I'OJIOBHOM MO3T, HOATJIOTOUHBIHA y3eJI
H ODIOLIHYIO HEPBHYIO LENOUYKY M3 HAPHBIX
HEpBHEIX y3JIOB — T'aHTIJINeB. ['0OJI0BHOI MO3T
COCTOUT U3 TPEX YYACTKOB: IIEPEJHETO, CPel-
Hero ¥ zagHero. AMeercss cepoe BeIlecTBO,
COCTOAIlee U3 TeJ HEPBHBIX KJIETOK (Heipo-
HOB), YTO ABJIAETCS OCHOBOH CJIOXKHBIX (QOPM
[IOBeeHUA Y HACEKOMBIX.

Bomnpoc 6. Onuwumnte CTpOEHWE rNa3 HaCeKOMbIX.

Tnaza moryr 6bITh KakK CJA0XKHBIMHU, TAK U
IPOCTHIMH.

HenoaBusxHble CJIOMHBIE TIJIa3a, COCTOA-
e u3 ¢daceToOK, BOCIPUHHUMAIOT GopMy
npeameTtoB. KoauuecTBO (haceTok olpepens-
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eTca OMOJIOTHYEeCKUMHY 0COOEHHOCTAMU Hace-
KoMbIX. [1asa MOryT BOCIPHHKMMATH MEJb-
KaHu4d ¢ yactoroit 250—300 I'y (MenbKanuit
B cekyHAy!). TaKkike riasa HaCEKOMBIX MOTYT
pasnuuaTrs Bera (6abouxkM, mueJsLl) U BOC-
[IPUHUMATH IOJAAPHUIAIIAIO CBETA.

IlpocTeie riasa cnocoOHEI UL OTIMYHUTD
CBET OT TEMHOTHI.

Bonpoc¢ 7. Kak nvTaioTcs HacekoMble?

Cpep;n HaCeKOMBIX HMEITCA BceAlHbIE,
HalIpuMeD TapakaHbl, KOTOpBIE HNHTAIOTCA
PasIMYHBIMUA DACTUTEALHBIMH M KHUBOTHEI-
MU OpOAYyKTaMH. MHOXXeCTBO HACEKOMBIX
HCIIOJAB3YyET B Ka4eCTBe IINIUN pa3dHbIe YacTH
pacTeHH, OT KOPHS [0 MJIOJAa BKJIIOUUTEJID-
HO. He wMeHee MHOTOYHMCJIEHHBI HAaCEKO-
MbIe-XHHIHU KU, [1oegaloue ApYrux Haceko-
MBIX, YepBeil, MOJUIIOCKOR 1 Ap. CyIecTBy-
IOT BUALI, MUTAIOIMIHMECA NaJanblo, PasHoOro
poxa or0pocaMy H IPOAYKTAMH T'HUEHHA.
BeTpeualorea TaksKe M HACEKOMbIe, KOTODHIE
CHenMaIu3upyIOTCA HA KpaliHe MAaJOIIHTa-
TeJBLHOH IIHIle — NePbA, pora, BOCK U AP.

Bonpoc 8. 4ro Takoe reMonumpa? B uem saknio-
Yaercs ee hyHKUNA?

I'emonumega — GecripeTHAS WU KeJITOBA-
Tafg XKUJKOCTh, UHUPKYIUDYIOIIASA B COCYHaX
M TIOJOCTAX HaCeKOMbLIX, OCHOBHOH (DYHKILH-
eii KOTOpOH #ABIfAeTcs CHaO)KeHUe TKaHel
¥ OpPraHoOB IUTATEAbHBIMHY BEIeCTBAMM.
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Bonpoc 9. Kak gbilaT Hacekomble?

OpranamMu IbiXaHUS Y HACEKOMBIX SABJIS-
eTcA CJIOXKHAA cucTeMa Tpaxeit. Tpaxen o0-
pasyioT ceThb, OILJIETAIOUIVIO BCE OPraHHI,
Hapys:xy Tpaxeu OTKDHIBAIOTCA ALIXAJIbIIA-
MU, PaCHOJIOKeHHBIMH II0 0OokaM Trpyau
u Gpromka. J[BUKeHUe BO3ZyXa B Tpaxesx
obecneunsaeTca PHTMHYHBIMHA IBHXEHMAMHA
Opromka.

Bonpoc 10. 410 1akoe ManbNnrneBbl COCYabi?

Manvnuzuesvt cocydbt — TOHKHE TPY-
604KY, PacOJIOXKEeHHEIE B IOJIOCTH Tea, OT-
KPBIBAIOI[MECA B KHINIEUHUK HA TIpPaHHILE
cpenHeil u 3agHe# KUMIKK. IIpoAyKTHI oOMe-
Ha OOCTYHAIOT M3 reMOJUM(pE B IIPOCBET
MAJIBIIUTHEBBIX COCYAOB B BHJE CYCIEH3HU
(B3BEIIEHHBIX B BOJleé KPHCTAJMHUKOB) H BBI-
IeJIAITCA B KHIIEeUYHUK. Boja m3 3To# cyc-
MEeH3NH BCACHIBAETCA CTEHKaMH MaJIbIHUIHe-
BBIX COCYJOB M 3aJHeil KHIIKH M BO3BpAa-
nlaercss B reMoauMdy, a MOYTH CyXHe IIpo-
AYKTbl OOMeHa BMECTE ¢ HelepeBAPEeHHEIMU
OCTATKAMH IIWUINY BEIBOAATCA HAPYXKY Uepes
aHaAJIBLHOE OTBEPCTHE.

Bonpoc 11. KakoBbl 0COBEHHOCTU CTPOEHMA NO-
NOBOW CUCTEMBI HACEKOMDIX?

Hacekomble pasaenbHONoOJibI. IlosoBBIE
JKeJie3bl Y HUX INapHBIE. ¥ CaMIOB B OpIOIIKe
pacnoJoKeHEl CEMEHHUKY, OT KOTOPHIX OT-
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XOooAT CeMsAINpOBOAbI, BIIaJaloniyie B Ce€MA-
HU3BepraTeJbHbIN KaHanl. SMYHHKU CaMOK
OTKPBIBAIOTCA B HﬁHeBO,lIbI, KOTODEIE HUXKE
COeIUHAKTCA B €IHUHOEe BJlarajyuliie. Onno-
JOTBOpPEeHUE BHYTpPEHHEE,

Bonpoc 12. Kakylo poib UrpaloT HACEKOMbIe
B NPUPORE N KN3HWN YenoBeka?

B npuposne HaceKOMble — OCHOBHEIE OIIbI-
JUATEIHU NBEeTKOBLIX PACTEHN.

HacexoMbie ABIAIOTCA OAHUM M3 BasKHel-
IITUX 3BEHBEB B KPYTOBOPOTE BEILIECTB B IIPH-
poze. BxoaaT B cocTaB pas/MUYHBIX IHIIE-
BLIX IICIeHA.

IToTpebaasa pacTUTEABLHYIO NUILY, IPeBpa-
1IJal0T €e B XKHMBOTHBIE OENKHM — KOPM AJIA
IPYTUX XKUBOTHbBIX.

MEuorue HaceKoMbl€ BBICTYIIAIOT CaHHUTA-
paMu 6mocepnl, YHHUTOMKAA TPyl IOrubd-
IINX XUBOTHBIX M 3KCKPEMEHTHI (3KYKH MO-
TUJBUIMKY, "KYKH HABOSHUKH).

Beanko 3HaueHMe HACEKOMBIX, 0COBGEHHO
TEPMHUTOB W MypaBbeB, B IOYB0OOGpa3oBa-
TeJIbHBIX IIpOLecCax.

MHorue HaceKOMble ABJIAIOTCHA IIapasuTa-
MK JKHUBOTHBLIX M YeJOBEKa WJIH IIepeHoC-
YAKaMH ONMacHBbIX 3aboseBanuii. Hanpumep,
B 1988 r. B Adppuxe 6rlna obHapyKeHA MY-
Xa — KPAcHOroJOBas MSCOEeOKAa, OTKJAalbl-
Balolas Aia B MapaluHbl Ha TeJie YeJoBe-
Ka H YKUBOTHBIX.
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IIpoHukas B paHKY, JUUNHKA OYKBaJIbHO
BbleJlaeT TeJo.

IlevansHO MB3BECTHA MyXa Lelie — Iepe-
HOCUHK YacTO CMEPTEJbHON AJA d4esoBeKa
COHHOIT 60JIe3HH,

HacexomEle HIMPOKO UCIOJB3YVIOTCS B XO-
3AHUCTBEeHHON AeATEeNbHOCTH 4YejosBeka. Ha-
OpuMep, NOUYeJ pPas3BOAAT [JAA IMOJYydYeHUSA
MeZla, ITYEJIMHOrO A4, MIPOIOJUCA, BOCKA;
TYTOBOI'O IIEJKONpAZa — pajaM IIejiKa; Ja-
KOBBIX UYepPBELIOB — JJIsl MOJIYYeHUsA MN30JIs-
IMOHHBIX BEIlIECTB ¥ KPACKH KapMHHA.

Heroropble HacexoMmble (HaIlpuMep, Ha-
€3IHUK) Hall/IX IPHMeHeHUe B 60pw0e ¢ Bpe-
IUTEISMH CeJIbCKOTO XO03fAiCTBa KaK MX ec-
TeCTBEeHHBIE Bpard.

Tun Urnokoxwne
Bonpoc 1. Ha3osuTe NPefKOB UMOKOXMNX.

HpeAKaMH HIVIOKOXHX CYHTAKOT XHBOT-
HBIX, BBIACJJIHUBIIUXCA M3 I'DYIINBI APEBHHUX
MHOTI'OIETHUHKOBLIX KOJIBYEI[0B.

Bonpoc 2. Kakosbl 0COBEHHOCTU MOKPOBOB UT-
NOKOXUX?

IIoKpOBBI WTIJIOKOIKHX COCTOAT M3 JIBYX
CJIOEB: HAPYXHOTO — OZHOCJHONHOro smmuTe-
JUSA ¥ BHYTPEHHEro, o6pasoBaHHOTO BOJIOK-
HHUCTOM COEJUHHUTEIBHOM TKAHBIO, T'e pas-
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BHBAaIOTCA pa3/INYHbIE 3JIEMEHTHhI H3BECTKO-
BOTI'O CKeJieTa.

Bonpoc 3. Nepeuncnnte opraHsl YyBCTB WINO-
KOXWX.

Opranbl YYBCTB HMIVIOKOXKHX Pa3BUTHI
cna6o. IIpuMUTHBHEIE TJa3KH pPacloJoXKe-
HBl y MOPCKUX 3Be3[, Ha KOHUAX Jy4Yei,
a4 Yy MOPCKHUX e)Keil — Ha BepxHed 4yacTu Te-
Ja. IMeroTcst Tak2Ke OPraHbl OCA3AHNA.

Bonpoc 4. Kak gblwar nrnokoxve?

OpranamMu [JBIXQHUA CHAYKAT KOMKHEIE
KabpEl — TOHKOCTEHHBIE BHIPOCTHI HA BEPX-
HeH CTOpoHEe Tejia. ¥ pAAA UITIOKOMHX [bI-
XaHUe IPOUCXOAUT Yepes IIOKPOBLI TeJIa UIH
IpHM YYacTUHM KAaHAJOB BOJHO-COCYAMUCTOMH
CHCTEMBEI.

Bonpoc 5. Pacckaxute o CTpoeH KPOBEHOCHOM
CUCTEMBI NTNIOKOXMX.

KpoBeHocrasi cucreMa OGLIYHO COCTOUT
U3 ABYX KOJBIEBbLIX COCYZOB, OJUH U3 KOTO-
PBIX OKpYJKaeT pPOT, a APYyro — aHajbHOe
OTBepCTHE, H PATHAJIBHEIX COCYIOB.

B onp o c 6. Kakne Knaccbl OTHOCATCA K TMNy Mrno-
KOXwme?

Urnoxkoxux noapasfgessaioT Ha PAa KJac-
coB: Mopckue 3Be3abl, Mopckue exu u I'o-
JOTYypHH, Uau MopcKue orypisl.
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Bonpoc 7. Kak NnepensuraloTcs Mopckue 3sesnsl?

HUraokoxxue uHMelOT 0co0yIo, XapaKTep-
HYIO AJA HHUX, BOJHOCOCYAHCTYIO CHCTEMY.
Ee pagmanpHbie KaHAJBl JAIOT HapHLIEe Be-
TOUKY K HOMKKAM — TOHKHM, CHJIBHO PacTd-
SKMMEIM TpYOOUKaM, CHAOKeHHBIM C OTHOH
CTOPOHBL IIPUCOCKOM, C APYroii — my3sIpb-
koM. I[loaBMIKHBIE HIVIOKOMKHE, HCIOJL3YHA
9Ty CUCTEMY, MOT'YT IepeABUTaThCA, IpUCa-
CBHIBAfACH K TPYHTY.

Bonpoc¢ 8. Kak nutaiotca Mopckue 3se3abl?

ITumeeapuTenbHaa CHCTEMA HIVIOKOYKHX
npefcTaBlieHa POTOBEIM OTBEPCTHEM, PACIIO-
JIOKEHHBIM B CepeJMHe HMXKHEH [MOBEepXHO-
CTU TeJla, OHO BeileT B KOPOTKHII IHIIEBOJ,
3a KOTOPBIM CJIEAYeT CPegHAA M KOPOTKAafd
3aHAA KHINKa. AHAJIbHOE OTBEpPCTHE Yy He-
KOTOPBIX BUAOB OTCYTCTBYeT. Mopckue 3Be3-
ABI MIUTAIOTCA JOHHBIMH ¥XHBOTHBIMH U Opra-
HUYECKMMH OCTATKAMH.

Bompoc 9. Onvwure ocobeHHOCT  CTPOEHWA
MOPCKMX €XEM.

Tes0 MOPCKMX eiKeil IapOBHAHOE HJIH VII-
JIOLIIEHHOE; 3aKJIIOUYeHO B CIJIOIIHOM IIaH-
IUPb U3 OJOTHO COESUHEHHEIX U3BECTKOBBIX
NJACTUHOK, KOTOpble HECYT TOHKHE OCTPEIE
UIJIBI Y OAHHX (GOpPM M TOJICTBIE TyOBIE —
y apyrux. Ha umxHeii cTOpoHe Tejla pacio-
JIOKEH POT, OKPYIKEHHBIN 0COOBIM 4YesIoCT-
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HBIM aNNapaToM C IATBLIO 3yb6aMu, obpaiieH-
HBIMH Hapy®y.

Bonpoc 10. 410 Bbl 3HaeTe 0 ronotypuax?

Teso roJoTypuili MEIIKOBHAHOE WJIH 4ep-
BeoOpasHoe C BEeHYMKOM BETBHCTBLIX IHNyNa-
Jel, BOKPYr pra. BAoaL Tena TAHyTCA TATH
paAnoe HeGOJBIINX HOXeK. [loHHbIE, perke
I1ABAOIHe MOPCKUE >XUBOTHBIE, TOJIOTY-
puy OGBIUHO IOJ3aIOT MO AHY, PA3bICKHUBAsA
MUITY: MeJKUX JOHHBIX >KUBOTHBIX, BOJO-
poCay, THUIOIINE OPraHuYecKHe OCTaTKH.

Tun Xopposbie

Haaknaacc Puionl

Bonpoc 1. Kakue npusHaky ABNAIOTCA 06WMMM
ONA XOPAOBbIX?

O61ue Npu3HAKH XOPOOBBIX:
+ TEJO ABYCTOPOHHE CHMMETDHUYHO;
+ UMEIOT OCEBOH CKEeJeT — XOPAY, IJIOTHBIN
OIIOPHBIH TsK, Y OecuepenHbIX COXpaHAeTCA
B TeueHWe Bced KHM3HYU, Yy I1O3BOHOUHBIX
3aMelllaeTCA B Ipollecce HHAUBUAYAJIbHO-
TO pa3BUTHUS ITO3BOHOYHWKOM, COCTOAIIUM
U3 OTAEJIBHBIX IO3BOHKOB;
+ CKBO3HON KHIUEUHHMK pacliojaraerca Mfoj
XOpJaoit;
« IIeHTpaJibHasA HepBHas CUCTEMAa B BUIE
HEpPBHOM TPYOKH pacIoJiokeHa Hald XOpIAOH,
Ha CIIMHHOM CTOPOHE TeJsa;
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+ U3 IIepeAHero OT/[eNa IHINeBapUTeIbHON

TpyOKH — TJIOTKH, Pa3BHBAIOTCA ODTaHbI
ABIXATENbHOH CcHCTeMBl (3Kabpbl mau Jer-
Kue);

» KPOBEHOCHAA CHCTEMa 3aMKHYTas; CepA-
1Ie PacIIOJIOKEeHO Ha GPIOIIHOHM CTOpOHE TeJIa,
oA NuieBapUTeJIbHBEIM KaHAJIOM.

Bonpoc 2. Mepeyncnnte ocoBEHHOCTM BHELLHETO
CTPOEHWSA pbibbl.

OcobeHHOCTH BHEIIHETO CTPOEHUS PBIO:
+ (opma Tesa 3aBHCHT OT YCJOBHII 0OHTa-
HHA; V IJIABAIOIIUX B TOJIIIE BOABI TEJIO 00Te-
KaeMoe, Y IPHIOHHBIX PBI0 ILJIOCKOE;
+ TroJIOBa He OTAejJieHa OT TYJOBUIA; LIeU
HeT; JKaOpel -— rpaHHNa MeXAY TroJIOBoR
H TYJOBHILIEM;
+ TYJOBHUIE IIJIABHO IEPEXOAUT B XBOCT;
aHaJAbHOE OTBEPCTHE — TPAHUIIA MEXKAY TYy-
JIOBHIIIEM H XBOCTOM;
e MJIAaBHUKHA — KOCTHEIe (MJHU XPSAIIEBLIE)
JIYYH, MOKPEITEIE KOYKEH;
+ HemapHbIe IIAaBHUKH O00€CIeYuBarOT yc-
TOHUYUBOCTE Tejia (CIIMHHOM, MOAXBOCTOBOH,
a4 XBOCTOBROH IIJIABHHK CJIYXHUT OPraHOM [BH-
’KE€HUA); MapHLIe NJaBHUKH — PYJIH rNyOH-
Hbl, YYaCTBYIOT B COXPaHEeHHH pPaBHOBECHA,
OCYIHECTBJIAIOT MeJIEHHOE NBIKEHHE Ha3a/l;
OHU ABJAAIOTCA NOpoo0pPA3OM KOHEUHOCTEH
HA3eMHBIX NO3BOHOUYHEIX (TPYAHEIE, COEIH-
HEeHHBIE ¢ TO3BOHOYHHKOM IINI€UEBHIM II0-
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sicOM, 1 OpIONIHEIE, HE COETUHEHHEIE C IO-
3BOHOYHHKOM).

B o n p o c 3. KakoBo cTpoeHvie NOKPOBOB pbib?

TeJI0 TOKPLITO YelTyeil — TOHKNMHU (KOCT-
HBIMH WJHM HHBIMH IJIACTHHKAMI), PACIOJIO-
JKEHHBIMM pagaMu (HpeAbIAyIas IIOKpbIBa-
eT craexymomyi). Yemyn monympo3padHel,
UMEIOT IVIaAKHH MJIH 3a3yOpeHHEBIN HAPYX-
HbI#l Kpaii. CBepxXy UelIyu MOKPEBITHI KOMXKH-
e, BbIAeNAIei cJau3b. OHa CHUXKAET Tpe-
HHUE O BOZY U 3AIHINAET OT ITapa3UTHUYECKUX
f6axTepnit u rpuboB.

Bonpoc 4. /3 kakux OTAENOB COCTOUT CKeNnet
pbIObLI?

Ckener peIOBI COCTOMT M3 4Yeperna, MO3BO-
HOYHHKA U CKeJIeTa KOHeuHocTei. Yepen co-
CTOUT M3 MOSrOoBOH KOPOOKH, 4YeIIOCTHBIX
KocTel, »Xab0epHBIX ZYT H YKaOGepHBIX KpPbI-
HIex.

Il03BOHOYHHK AEJHATCA Ha 4BA OTHEJA: TY-
JIOBHIIHBIA ¥ XBOCTOBOM H oOpazoBaH 60JIb-
XM YUCJIOM ITO3BOHKOB (y OKYHA nx 39—
42). Kakablii TTO3BOHOK COCTOUT U3 Teja
1 OTpocTKOB. CBEpXxy Ka)KIOro MIO3BOHKA
pacriojlaraercss BepXHss Iyra, 3saKaHUUBalo-
HIasCA BEPXHHM OTPOCTKOM. OTH AYTH HO-
3BOHKOB 00pa3yIioT KaHaJ, B KOTOPOM JIEXKHUT
CIIMHHOM MOS3T.

B TynoBumiHOM OTAENE K IIO3BOHKAM IIPH-
YJIeHAIOTCA pedpa, KOTOpble OrpaHUYUBAOT
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II0JIOCTH TeJia TOJMLKO CBEPXY M JIUIIIb HEMHO-
0 ¢ 60KOB. I'pyOHOM KJIETKU HeT.

CrejleT mapHBIX KOHEUHOCTEH pasjesser-
CA HA IOAC KOHEUHOCTell, cayKamui um
OIIOpO#, M Ha cKeJieT CBOOOAHOM KOHEYHOC-
tu. Ilosc mepegHuX KoHeUHOCTEl (IPYAHBIX
IJIABHUKOB) IIPEACTABJeH XPANIeBOHN Lyroii,
Jexalei cBoG0gHO B TOJIILE MYCKYJIaTYpPhbl.
IMosc sagamx KoHeuHOCTEH (OPIONIHBIX IIJIAB-
HHMKOB) COCTOHUT M3 HEIapHOTO XpHAIIa, pac-
MOJIOXKEHHOTO MONePeK TeJa Iepe] KI0aKoH.,

Bonpoc 5. Kak ycTpoeHa nNULLeBapUTENbHas CUC-
Tema y poi6?

Y OonbIIMHCTBA BHIOB DPOTOBAA IOJOCTh
BOOPYK€HA MHOTOYHCJIEHHBEIMN KOHMYECKH-
MU 3yb0amMm, KOTOpHIE CHAYIKAT JJIS 3aXBATa
B yIepKaHHA nOuniu. PoToBaa I0JOCTH
OPaKTHYEeCKX He OTTPaHHMUYEHA OT IJIOTKH,
BeAyIle B KOPOTKHII muIeBorn. Hlenymox
pasHoob6pasHoil GopMBI 1 PAa3MepoOB. ¥ TAy-
OOKOBOAHBIX XMIIHHUKOB JKEJIYAOK CIIOCOOEH
SHAYHTEJLHO PACTATHBATHECA — 9TO IPHCIIO-
co0JjieHHEe K AJHUTEeJbHOMY roJoganuio. de-
JYOOYHBIH COK, ¢ IIOMOIIBLIO KOTOPOTrO IIHIa
YaCTHYHO EepPEeBAPMBAETCS, BbhipabaTHIBAET-
CA MEJIKUMH JKeJIe3aMH CJIIH3NCTOM 000JI04-
KH Kejayaka. B ToEKOH KHIIKe OPOUCXOLUT
IOJIHOE IepeBapUBAHNE M BCACHIBAHHE IIH-
mu. B camMomM Hauajlle KHIIeYHUKA YacTo
HUMETCA CJlellble OTPOCTKH, YBEJINYUBAIO-
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ITHe IUIIeBAPUTENbHYI0 NOBEPXHOCTH. [Iu-
1I[eBapUTENbHBIN COK TOHKOH KUIIKKU — CeK-
peT MNOMMKeJYAOYHOH ’Kese3bl, IPOTOKH KO-
TOPOIl BHAAAIOT B HAYAJBHEIH OTHE KUIIKHA.
Ilevens cHabkeHa KeJIUYHLIM NMY3LIPEM, BbI-
BEJISIONINM JKeJUYb B IepeHui OTAesN KH-
HIeYHHUKa. 3aJHAA KULIKA HAKAIJIHABaeT
HelepeBapeHHBbIe OCTAaTKM nmuoiu. Hapymy
KUIOIeYHNK OTKPHIBAETCA aHAJBLHBIM OTBEpPC-
THEM.

s 6oNbIIMHCTBA KOCTHBIX PBI6 Xapak-
TepeH IJIaBaTeJbHBIH IIy3bIph, 3alOJHEH-
HbIHI BozgyxoMm. OH pas3BHBAETCSA KaK BHI-
POCT COHMHHOU CTOPOHBI HHIITEeBAPUTENBHOM
TPYOKH.

Bonpoc 6. Kakobl OyHKLUM NNaBaTeNbHOMO ny-
3bipK?

IlnaBaTenbHBIl NY3bIpL BHEIIOJHAET B OC-
HOBHOM THUAPOCTATHYECKYIO QYHKIMIO, T. €.
obecneunBaeT cBOOOAHOE ITepeMellleHre PbIO
B BePTHKaJbHOI muockocT. CTeHKH ero 60-
raTo cCHaOKeHbl Kanujanaspamu. IIpm ObICT-
POM NOTPY»KeHUH JaBJIEeHUe HA TeJi0 PLIOLI
PE3KO MOBHILIAETCA U BO3AYX U3 BO3AYIIIHOrO
Ny3bIpA pPacTBOPSIETCA B KpoBU. B pesyabra-
Te 5TOTr0 yJAeJbHBIN BeC PbIObI YBEJIUUUBAET-
cs, 4YTO MellaeT BLITAJKHUBAHUIO KHUBOTHOTO
K noBepxHOcTH. lIpu BCmAbITHH, HATIPOTHB,
JNaBJIEHHME BOALI CHU}KAETCH, PACTBOPUMOCTD
ra3oB B KPOBHU NajgaeT, ¥ OHA U3 KPOBAHOIO
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pycjia IOCTYHAIOT B IJIaBATEJBHBIIl My3bIPh.
TakxKe Y HeKOTOPBIX PhIO IJIaBATEJILHBIN 1Ty-
3BIPb CIYKHT PE30HATOPOM B BOCIPUATHH
3BYKOBR.

Bonp o c 7. Onvwwre AbixaTenbHYIO cncTemMy poib.

JIeIxaTeabHasi CUCTeEMAa pPBIO IpeACTaBJIeHA
skabpamu. Kabpel pacnonokeHbl Ha GOKO-
BOI IIOBEPXHOCTH TVIOTKH U COCTOAT U3 CJe-
AYIOMINX 4dacreil: mabepHBIX Ayr — OINOPHI
ABIXaTeJbHOrQ amnapaTa; Ka0epHBIX Ie-
Jeil, pacImOJIOXKEHHLIX MeXAy KabepHBIMH
OIyTaMH: APKO-KPAacHbIX Ka0epHBIX JIelecT-
KOB, HAXOAMAIINXCHA C HAPYXKHOH CTOPOHBI
Ha Xa0epHBIX Ayrax M OCYILECTBJIAIONIINX
rasoodmMeH; KaOepHBIX THIYUMHOK, KOTOPBIE
pacIoJIOMKeHBl ¢ BHYTpPEHHel CTOPOHBI Ha
skabepHBIX Ayrax, OHH IIPEACTABIAIOT Ile-
IAJBbHBIH amnnapat. [{BHM)KeHMe BOABI OCY-
IIECTBIAETCA 3a cUeT ABMUIKEHUA KabepHOH
KPBIIIIKHA, NPHKPBLIBaKIUed xabphl cHapy-
KX, U MYCKYJATYPbl ZHA POTOBOH IOJIOCTH,
paboTalolieil Kax HacocC ¢ KJanaHoM.

Bonpoc 8. Kak ocywecTsnsercs npouecc sbiae-
nexHua?

BrigenurennHas cucrema pei6 mpeicrap-
JleHa JAVHHBIMY JeHTOBUIHBIMH KPacHO-0y-
PBIMH NOYKAMM, JIeKAIMMHK 110 O0OKaM IOo-
3BOHOUYHUKA HAM ILJIABATEJLHBIM IIy3bIpeM.
B noukax u3 KpoBH OT(HUJILTPOBHIBAIOTCH
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IPOAYKTHI paclajia, COCTaBJAMIINE MOYY.
OHa nDocTynaeT B MOYETOUHUKHU, BeAyIUe
B KJIOAKY, OTKY/Ja MOXKeT IMOIacTh B MOYEBOI
ny3eipb. Moua BreIOpaceIBaeTcs uepe3 OT-
BePCTHE, KOTOPOE HAXOAUTCHA I103aaH II0JIO-
BOT'0 OTBEPCTUSA, CAEIVIOIIETO 32 aHAJBHEIM.
¥ GoabuinaCcTBa PHIO OCHOBHBIM IIPOAYKTOM
0o0MeHa BellleCTB ABJAETCS aMMUAK, BhiBee-
HUE KOTOPOTO CONPAIKEHO C GONBIINMUY TI0Te-
paMn Boabsl. OHUM BOCIIONHAIOTCA deped Kab-
PBI U ¢ NALIEH.

B onpoc 9. KakoBbl 0COBEHHOCTM CTPOEHMWS 1BOS-
KoAbIWaLwmx pbl6?

OCOGEeHHOCTH CTPOEHUSA ABOAKOABIIIATITUX
pBIO:
+ HUMeeTCA KaK JKabGepHoe, TaK M JIETOYHOE
AbIXaHue;
* [JIaBATEJBHEIH IY3BIPh IIPpUOOpPEJS sSYeuc-
TOE CTPOEHHE M BBINOJHAET (QYHKIMIO Jer-
KOro;
* TIpeAcepAHe YACTHYHO pas3jgesieHO Ha Ipa-
BYIO ¥ JIEBYIO YaCTH;
+ CKeJIeT KOCTHO-XPSAMEeBoii;
+ B TeueHHe BCell KM3HHU COXPaHAETCS XOp-
Zla; TeJia TO3BOHKOB He PasBUBAaIOTCA.

Bonpoc 10. Kakue pbibbl OTHOCATCA K XPALLEKO-
CTHbIM?

K noaxnaccy xpaneKoCcTHbIX OTHOCAT He-
0OJIBIIYI0 APEBHIOI Ipynny pbib, B uucie
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KOTOPBIX IIHPOKO H3BECTHHI OCETPOBBIE —
Genyra, ceBpiora, oceTp, CTepiaAxb U Ap.

Bonpoc 11. Yem oTnnuaetca CTpoeHne xpsLle-
BbIX pbI6?

OTJINYHTeJbHEIE YePTHl CTPOEHUA XpAllle-
BRIX pBIG:
+ CKeJeT XpAmeBol (He OKOCTeHeBIIHi,
4yacTo 00BI3BECTBJICHHEIT);
* KOJKa HeceT CBOeOOpasHYIO UEIIYIo, HAIo-
MHHAIOOIYIO II0 CTPOEHUIO 3y0Obl, IOKPHITHIE
aMaJIblo;
+ HEe UMEKT a0epHbIX KPHIIIEK, IIO3TOMY
OpH OCTAHOBKE MOrYT IIOTMOHYTH (3akoX-
HYTBCA), TAK KaK IPEKPATHTCA TOK BOABI Ue-
pes :KabphI;
+ TAapHBIe MJIABHUKH PpacIOJIOKEeHBI TrOpH-
30HTAJLHO, XBOCTOBOIl IIJIABHUK MMeEeT ABe
HepaBHBIE JIONMACTH, U3 KOTOPHIX BEPXHAA —
6oJiee KpynIHAA;
+ ILJIEUEBOI I10SAC KOHEYHOCTEN IIPeACTaB/IeH
LeJbHOM XPAIIEBOil AYyro#, 0XBaThIBalOlIle
TeJI0 ¢ 60KOB U CHU3Y;
* IJIABATEJILHOTO IY3LIPA HET.

Bonpoc 12. Yem nHtepecHs kuctenepble poibobl?

Kucreneprlie puibsl — 3TO ApeBHAA U IIO-
uTH BEIMepInaf rpynina. CoBpeMeHHbIe Ipe]-
cTaBUTEeIM — JaTuMepuu. Mx mpecHoBoOZ-
Hble IpeAKHd BeIMepau oxono 100 maH Jer
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Hasax. IlepBas kucrenepasi pri6a O6bLna moii-
masa B 1938 r.; paHee cuMTajI0Ch, UTO BCe
NpeACTaBUTENN JTOWM TPYNIOLL BbIMEDJIH.
Kucrenepsle — XMIHNKH, POT HX BOOPYKeH
ocTpeIMHU 3ybamu. [JiHHaA Tena y B3POCHBIX
ocobeir gocruraer 125—180 cm, macca —
25—80 kr. Ilo3sBoHKHu 3ayaTO4YHBIE, X XOD-
Ja coXpaHseTCA B KauecTBe 0CEBOr0 cKeleTa
B TeueHHe Bceil su3au. OcobeHHOCTRIO KHC-
TenepblXx phI6 ABIAEeTCA HaJUUYKe MYCKYJa-
TYphl B KOHEYHOCTAX K pasjesieHue cKeJjeTa
KOHeYHOCTEeM Ha aHajgoru meda (Gexpa),
npejnnedsd (rojsleHH) U KUCTH (CTONBI) —
YacTH, XapaKTepHbIe IJid KOHEUHOCTeH Ha-
3eMHBIX ITO3BOHOYHBIX.

B on p o c 13. KakoBo 3Ha4eHMe pbib B nprpoge?

MecTtoM oOuTaHMs DPBHIO CAYKAT pas3ainu-
Hble BOJOEMBI: MOPSA, PeKH, 03epa, IIPYALI.

Pr10n1 BKJIIOUEHEL B OFPOMHOE KOJHYECTBO
nunieBslx ceteil. Cpeau pul6 AZOBOJLHO MHO-
ro xuIHUKOB. OHM MOAKApayJNBAIOT JOOHI-
4y, YKPBIBIIUCE B 3acajie (miyka), aubo mpe-
caexyvioT ee (TyHell, CyZak, kepex). Hdpyrue
PBIOLI HAXOAAT ALY HA JTHe BOZOeMa, coGH-
PaIOT HACEKOMBIX, VIIABIINX Ha IIOBEPXHOCTh
Boabl. ECcTh pacTUTe/IbHOAMHBIE PBIOBI (Kapi,
ToJAcToN00uK). Hekoropnle BHUALI (cenbmu,
CapOuHbl, IIIIPOTHI, KUJIbKA) OTHOUILTPOBLI-
BalOT IUIAHKTOH, IIPOIYCKAas BOAY Yepes »Ka-
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OepHEIe ITeJIH, I'/ie OH yAepKuBaeTcH xabep-
HBIMH ThIYHHKaMK. MoJIOAb DHIOB! IHTAETCH
B OCHOBHOM IIJIAHKTOHOM, a 3aTeM IIOCTEIIeH-
HO IePeXOAUT HA MNHILY, CBOUCTBEHHYIO
B3pocabIiM ocobsam. Hekoropnle priObI (HAa-
IpUMep, NPUJIUNAJBI) MCHOJB3YIOT APYTHUX
pei0 AJA mepeMenieHusA Ha OoJblIne pac-
CTOAHHA M MATAIOTCS 0TOPOCAMME KX JOORIYH,

Camu peIGHI cay:xaT nueii oueHb 0OJB-
HIOMY YHUCJIY BUAOB KHUBOTHBIX.

Bomnpoc 14. Kax yenosek ncnonesyer poib?

ITpakTuyecKkoe 3HaUYEeHUE PBHI0 OUeHb BEJIH-
Ko. HawuboJibIllee KoJIM4UeCcTBO PBHIOB! (CBBIIIE
80% ) maer mopckoii mpomeices. Ha uucieH-
HOCTB PbI0 OTPHILIATEBHO BINAET MHTEHCUB-
HBIH JIOB U BO3pacTalollee 3arpA3HeHNe BOJ.
C messblo COXpaHeHUA TIPOMEBICJTA IIPHHUMA-
IOTCA MePHI 10 €ro peryJupoBaHHI0. Mupo-
BOIT €XKE€TOLHBIH yJoB cocTaBiaaeT 50 MJH T.
IIpomsicnoBoe 3HaueHue umerT 250 BUIOB
pb16 13 1000, obuTaOMKMX B MOPAX M IIpec-
HBIX BoZoemax Poccuu.

Ppi6ba — 5TO HMCTOUHUK >KMBOTHEIX ObeJi-
KOB, KMDOB, BUuTamMuuoB. B Poccuu ona co-
craBiasfer 15% NDpoayKTOB MUTAHUSA KHBOT-
HOT'O mpoucxoxkaeHnsa. VI3 pribbl mosydyaioT
KOPMOBYIO MYKY JJ1fI KOPDMJIEHUST TOMAIIHUX
KMBOTHBIX, a8 U3 OTXOJAO0B PBHIOGHONM IIPOMBIIII-
JIEHHOCTH U3TOTOBJAIOT YA0OOpEHH .
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Knacc 3emroBogHLIe,
i Ampubun

Bonpoc 1. Ha 0OCHOBaHMM KakMxX NPU3HAKOB XK-
BOTHbIX OB BEAMHAIOT B KNACC 38MHOBOAHBIX?

3eMHOBOJHLIE — IIEpPBbIe Ha3eMHEBIe MO-
3BOHOUHEIE, ellle COXPAHUBIINE CBA3b C BOI-
HOH cpenoii.

B Kijacc 3eMHOBOAHBIX KHBOTHBIX O0D-
eIUHSIOT O CJAEAYIOLINM IPHU3HAKAM:
+ pa3BUTHE AUI (MKDBI) U KHU3Hb JUUNHKHA
MIPOMCXOAUT B BOAE, B3POCJBIe 0OCOOM, KaK
OpaBHJoO, YKUBYT HAa CYIIIE;
+ [IepeJBUTAIOTCA IO Cylle, B OOJBIINHCTBE
CBOEM, IIPH IIOMOIIM 4YeTHIpeX KOHEYHOCTeil,
OpencTaBiAAONINX co0OH cHCTeMy pBIYATrOB;
CcO6CTBEHHO KOHEYHOCTH CIIEIIHAJILHLIMU KOC-
TAMHU (IIOSICAMHM KOHEYHOCTeill) IpUKpern.ia-
IOTCA K OCEBOMY CKeEJIETY;
«+ KOXa BJaXKHafdg, 4TO obecleynBaeT BO3-
MOYKHOCTH 'a3000MeHa uepes Hee;
* [OBIXaHUE Y JUNYHUHKH 2KabepHOEe U KOXKHOE,
4 y B3POCJBIX — JIETOYHOE B KOMKHOE;
+ B CHCTE€ME KpoBoOOpalieHHA y JHYHHOK
OJWH KPYr M ABYXKaMepHoe cepile {(KakK y
pbi6), Vv B3poCHBIX (B CBSA3U C IOSBJIECHHEM
JIEFOYHOTO AbIXaHUA) — ABa Kpyra KpoBooG-
palIeHuA U TPeXKaMepHOoe cepAle.

Bomnmpoc 2. KakoBol  0cOBeHHOCTM  BHeELLHero
cTpoeHus amcubiun?
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AmMpubun xapaxTepusyiorcd OcoOGeHHOC-
TAMH CTPOEHMHA, BO MHOTOM OTPaKAIONTHMH
HUX 3¢MHOBOJHEL 00pa3 KU3HU:

» pa3mepbl TeJia CDABHUTEJIHHO HEeBEJIMKH —
ot 5 10 40 cM; KpynHEIe GOpPMbBI BCTPEUYAIOT-
cA pelKO (MCHOJHHCKAA cajlaMaHApPA AOCTH-
raet 160 cm B jumny);

+ TeJI0O pasfiesleHOo Ha roJO0BY, TYJOBUINE
u xBocT (y 6e3aHorux u XBocTarsix amubduii,
y JIATYIIEK XBOCTA HET), I'OJIOBA IEPEeXOMUT
B TyJiOBHINE (e HeT);

+ HMMEeTCA JBe Haphbl CJOKHO YCTPOEHHBIX
KOHEUHOCTEH; Ha Jallax — IaBaTesIbHbIe
MePENOHKH;

» KOJKa rojiasi, oueHb Goraraa MHOIOKJIETOU-
HBIMH KeJle3aMU, BEIJIEJIAIIUME CIU3h; Ue-
pe3 Hee M3 OKDYKAIOIIEH cpelbl AKTHUBHO
BCACBHIBAeTCA BOZa (B HaCTHOCTH, Kabbl oc-
HOBHYIO 4YacTh IOTpebyisieMOil MMM BOIBI
HOJIY4alOT 3a CYET BCACBIBAHHUA DOCHI CIIe-
MUANTHUSHPOBAHHLIMY YUACTKAMHU KOXKH SKHU-
BOTa); OCYHIECTRJIAETCA Ta3000MeH IIPH KOXK-
HOM IBIXaHUH; BEIAEJCHNA HEKOTOPEIX KOXK-
HBIX JKeJe3 o00JazaloT OaKTepHITUAHBIMA
CBOMCTBaAMM; ¥ HEKOTOPBIX BHJIOB CJIN3b AL0-
BuTa (OrHEHHAs cajaMaHApa, cepas °xaba,
AATYLOIKH-IPEBOJIa3kl, JKEPIAAHKA);

+ UMENTCA BEKH, IPeJOXPaHAIOIIHe rjasa
OT BBICBIXaHUA;

- TO3aAM KaKAOro IJas3a pacloJoXKeHa
KpyrJiaa 6apabaHHasi IepelOHKa — HarpyA-
Hasd 4acTb OpraHa cjayxa (cpeaHero yxa).
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Bonpoc 3. Kak ycTpoeH ckeneT 3eMHOBOOHOMO?

Crener ampubuu mpeicTaBIeH UepeloM,
NO3BOHOUYHMKOM M CKEJIeTOM KOHEeYHOCTeit
U UX IIOSACOB.

Yepen mMeeT yOAOIIeHHYIO HOpMy, B ero
3aTBLJIOYHOM OTZleJle HAXONATCA ABE CyCTaB-
HBbIe IIOBEPXHOCTH, CJYKAIlde AJIA couJieHe-
HHUA C IIefHBIM MO3BOHKOM. Bilaromaps aro-
My TroJioBa IpuoOpeTaeT HEKOTOPYIO IIOA-
BUXHOCTh OTHOCHTEJIBHO TYJIOBHIIIA.

I103BOHOYHHMK COCTOUT M3 YEThIpPEX OTAe-
JIOB: UIeHHOTO, TYJOBMUIHOI'O, KPECTILOBOTO
U xBocToBOTO. IllefiHbI# 1 KpecTIOBLIH OT/Ie-
JIbl TOABJASAIOTCA Y 3€MHOBOAHBLIX BIIEPBLIE
U MMEIOT TOJBLKO II0 OZHOMY NO3BOHKY. Ty-
JIOBUIUHBIE NMO3BOHKU HECYT KOPOTKHUE peb-
pa ¥ XBOCTaThIX, a y OecxBocThIX pefpa OT-
cyTeTByIOoT. I'pyaHOH KJIeTKH HeT.

Ilosic mepegHNX KOHEYHOCTEH HE3AMKHYT
U ofpa3yeT Ayry U3 TpeX NMApPHBbIX KOCTHBIX
aJeMeHTOB. TazoBLI# NoAc TakKe 06pa3zoBan
TpeMsl MAPHBIMU KOCTAMHU. JMHHBIE IIOZ-
B3JOILIIHBIE KOCTH IIPUKDENIAIOTCS K IIOIe-
PEeUYHBLIM OTPOCTKAM KPECTIIOBOT'O TO3BOHKA.

CkenerT ¢BOOOOHBIX KOHEUHOCTEH COCTOMUT
u3 Ttpex otzenoB: Iuteua (Gexgpa), mpexn-
niaedbs (rojenu) u Kuctu (cromubl). OTAersb:
KOHEYHOCTEH IMOABUIKHO COCAUHEHLI MEMIAY
co60i1 MpH MOMOIIH CYCTABOB,

Bonpoc 4. Kakue KOCTU COCTaBNAIOT CKeneT CBo-
BoaHOM BEPXHEN KOHEHHOCTU 3eMHOBOAHOIO?
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CrobonHasi BepxXHAA KOHEYHOCTHL 3E€MHO-
BOXHOTO COCTOUT M3 TPEX OTAEJNIOB: ILIe40
(mIeueBass KOCTh); IpelnJieubs (Cpocuinecs
JTy4yeBad ¥ JIOKTEBAs KOCTH) U KUCTHU (KOCTHU
3anACTbA, IACTEA U QAJAHT IMAJBIEB).

Bomnpoc 5. 13 kakux 0T0eN0B COCTOUT NO3BOHOM-
HUK amrbunn?

I103BOHOYHMK COCTOMT K3 IIEHHOro, TYJIO-
BUIIHOTO, KPECTI[OBOTO U XBOCTOBOI'O OTAE-
aoB. Illeiinblit OoTAEN IpEeACTABIEH OAHHM
MO3BOHKOM. YMCJIO TYJIOBHUIIHEIX ITI03BOHKOR
pasnnyHo. B KpPecTIIOBOM OTHEJe BCETO OAUH
IIO3BOHOK. XBOCTOBOII OTJen Haubojiee BbI-
paKeH y XBOCTATBIX aMpuOHIA.

Bonpoc 6. HazosuTe 0OCOBEHHOCTW CTPOEHWA Mbl-
LeyHOol CUCTeMbl 3eMHOBOOHbIX. C YeM OHW CBSi3aHbI?

Melmeunas cHUCTEMa 3€MHOBOAHLIX 3Ha-
YUTEJNLHO YCJIOKHAECTCA II0 CPABHEHHUIO C OX-
HOO0pAa3HO PACIOJIOXKEHHBIMIA MbIINEYHBIMUA
CerMeHTaMHM pbI0. ITO CBA3AHO C IePeABUKE-
HUEM >KHBOTHEIX O TBEpAOMYy cybcrpary
OPH IIOMOIIY PHIYAroBbIX KOHedHOCTEH, MBI-
HIieYHbl€ MJACTHl pacnagaloTcs Ha OTAedb-
Hble Ny4YKH (MYCKyJbI), obecreuymsaloiiye
IOBHIKEHHEe OTHEJbHBLIX KOCTeH KOHEeUYHOCTeH
OTHOCHTEJNLHO APYI APYTa M BCEM KOHEYHOC-
TH OTHOCHUTENBLHO TYJIOBHIA. ¥CJIOMXKHSETCH
¥ CHeUadusupyeTcss MYCKYJaTypa roJIOBHI,
Y4acTBYIONIAsA B 3aXBaTe U IIPOrJIaTHIBAHUU
MHILY, BEHTUJIALUNA POTOBOM IIOJIOCTH M T. [.
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B o npoc 7. KakoBbl 0COBEHHOCTM CTPOEHWSA HepPB-
HOW CCTeMbl 3eMHOBOAHbIX?

B cTpoeHMM HEpPBHOH CHCTEMBI He MpO-
HM30IILJI0 KPYNHBIX HM3MEHEHHH MO CpaBHe-
HUI0 ¢ peibaMu. ['o10BHOI MO3r pasagesieH Ha
IATH OTAEJOB, CBOMCTBEHHBIX BCEM MO3BO-
HOYHBIM: IIepefHuli, CpeJHUH, IPOMeXyToU-
HBIY, IIPOAOJATOBATHIN MOST M MO3IKEUOK.

Ilepegauili MOSr pasBHUT CHJIbHee, UeM Y
pbI6, U COCTOUT U3 ABYX B3AYTHH — 00JIb-
mux nonymapuii. Mos:kedok MeHee pasBUT
(MeHBIIle CHOMHBIX ABUMKEHUI), JICHKUT IIe-
pPeX NpoAoaroBaThIM Mo3rom. OT rosIoBHOTO
moara orxoguT 10 map 4YeperrHO-MO3rOBBIX
HEepBOB.

Koxa amdpubuii vyBCcTBUTEebHA K HeiCT-
BUIO DASJHMYHBIX PpasgpaKuTejeil: IPHKOC-
HOBEHMIO, XHWMHUECKHM pPasAparkuTesifaM,
CBeTY, UBMEHEHHIO TeMIIepaTyphbl.

Bonpoc 8. Onvuure cTpoeHne n dyHkUM rnas
NArYLKKA,

I’'naza ampubuit mMeiorT pazn ocobeHHOC-
Teif, cBA3aHHBIX C HOJIYHA3eMHBIM 0Opa3oM
SKU3HU: IOABHUKHBIE BEKY 3alUIIAIOT POro-
BHIY OT BLICBIXaHMA U 3aTrPA3HEHUS; €CTh U
TpeThbe€ BE€KO, HJAN MHraTeJibHas IIepPerioHKa,
pacIioyIoKeHHaA B MOepefHeM YIJIy [Jiasa.
Breinyknas poroBuia u JHUH30BHUAHBIN XpycC-
TAJUK 00ecleuuBalOT BO3MOYKHOCTbH DasJiu-
4aTh NpegmMeTsl Ha OOJBIIOM PACCTOAHUH,
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Bonpoc 9. Kak ycTpoeHb! OpraHe! Cnyxa 3eMHo-
BOAHbIX?

Opraus! cayxa amdubuil yCcTpoeHbl 3HAYH-
TEJBbHO CJOYKHee, 4eM Y PbIO, M IPHCNO-
coGJIeHBI K JIy4uilieMy BOCIPHATHIO 3BYKO-
BBIX pa3fipaXeHuil B Bo3ayIIHoi cpene. Kpo-
Me BHYTPEHHEro yxa MMeeTcA cpeiHee yxo,
KOTOpOe IIpeACTaBINIEeT cO00M IT0JIOCTH C KOC-
TOYKOH; ONHONH CTODOHOI OHA OTKDPHIBAETCHA
B POTOIJIOTKY, & APYTO# CTOPOHOM IMOAXOAUT
K CaMoOil MOBEPXHOCTH T'OJIOBLI H OTAEAAETCA
OT OKPY:KaIoIIel cpeAbl TOHKOM 6apabaHHON
IIepeoHKOM.

Bonpoc 10. Kak abiwaT 3eMHoBOAHbIE?

JInIXaTeJbHAsA cCUCcTeMa IIpecTaBjeHa Jer-
KHMH, HUMEIOMIEMH BHJ MEIIKOB, CTeHKH
KOTODEIX COAEPIKAT KaIuJnsapel. Baox ocy-
IHECTBAAETCA dYepe3 HO3JAPHM NOPH OTTATH-
BaHUH IopJia BHU3 (B HOBAPAX MMEIOTCA CIe-
nmuajgbHBle KJamanpl). Korga aHo poToBoit
IOJIOCTH IIOAHMMAETCsI, HO3APM 3aKpbIBa-
I0TCA M BO3AYyX HPOTAIKHBAETCA B JIETKHE.
Ilpn OTKPBITOM pTe ABIXaHHE HEBOZMOIKHO.
Yacrora ABIXaHHSA — HECKOJBKO pas B ce-
KyHay. O6paTHO BO3AYX BEIXOAUT MOJ AEHCT-
BHEM COKpaIleHHuA MYCKYJIATYPHI TeJa.

JluIxaTeJabHasA TOBEPXHOCTL JIETKHUX He-
BeJIMKA: OTHOIIEeHWEe IIOBEPXHOCTH JIeTKUX
K MOBEPXHOCTHM KOMKH cocrtasiader 2:3
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(Vv MJIeKOmHTAIOUWMX IOBEPXHOCTH JETKHX
B 50—100 pas Goablile IOBEPXHOCTH KOXKH).
B cBs3M ¢ 3TUM B JKH3HEOEATEJNLHOCTH aM-
Gubuii BaxkHOe 3HAUEHHE IMeeT KOXKHOe JIbI-
XaHue. ¥ pasHBIX BUAOB 3eMHOBOJHBIX Uepes
KOy moctymnaer oT 15 mo 65% norpebise-
Moro Kuciaopoga. KokHoe anIxaHue CTaHO-
BUTCS €JUHCTBEHHBIM UCTOUHUKOM KUCJIOPO-
Aa MOpH IJHUTEJIbHOM HAXOMIEHHH KHBOT-
HBIX B BOZE€, HAIIpHMEP BO BpeMA CIAYKH.
Hexortopbie BUALI aMMubuil AULIeHbI IePKUX
(ZanpHEeBOCTOUHBIA TPUTOH), M Tra3c0b0MeH
Y HUX OCYUIECTBJIAETCA TOJBKO UeDe3 KOXKY
U CJAUBHCTYI0 000JOUYKY POTOBOH IOJIOCTH.
Yepea KOXKY BbIIEISETCS TaKKe IBYOKHCH
yrJepoga.

Bonpoc 11. Kakoso CTpoeHVe KPOBEHOCHOW CUC-
TEMbl 3eMHOBOAHbIX?

KpoBeHocHasi cucrema mmeeT ABa Kpyra
KpoBooOpaiueHusi. TpexxamMepHoe cepalle
36MHOBOAHBIX COCTOUT M3 OJHOLO KeJAyA0U-
Ka u AByX Inpexacepzuii. CokpaimamoTcs 0o-
ouepegHo TO o0a mOpeacepausi, TO XKeNyIo-
yek. B mpaBoe mnpeAcepaue IOCTynaeT Be-
HO3Hasl KPOBL OT OPraHOB M TKaHeH TeJja
(13 GospIIOrO Kpyra KpoBooOpallleHMs), B Je-
BOE — aprepuanbHad KPOBb OT JErKoro
(13 maJjoro Kpyra Kposoobpamienus). B xe-
JYJOUYKEe KpPOBL CMEIIWBaeTcs, HO JIHIIb
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YaCTHYHO, 32 CYET HAJIUYHA CIEIHAJIbHBIX
pacIpegeNTebHEIX MeXaHU3MOB (CIIMpaJb-
HBbIII KJAallaH, BBIDOCTHI U KapMaHbl), Ipe-
MATCTBYIOIIUX CMEIIeHUI0 MOPUHHA KPOBH,
MOCTYIAKIIKX U3 PA3HEIX Npeicepanii B Ke-
aymouer. I'osloBHON MoO3r mosydaer 6oraryio
KHUCJOPOAOM AapTepHANIbHYI0O KPOBB, KOTO-
pasd NOCTYIIAET M0 COHHBIM apTepPHUAM, BRIXO-
IALTEM U3 cepaia. TysoBHIE U KOHEYHOCTH
cHab)KalOTCA CMEIAHHOH KpPOBBIO, MOCTY-
narouleit mo gyram aoprtel. ObegHeHHAA KUC-
JIOPOAOM KPOBB IOCTYIIAeT B JIETOYHBIE ap-
Tepun (MaJblii Kpyr KpoBooOpalleHusn),
oforaiaerca B JerKnX KHCJIOPOAOM I B BH-
Ie apTepHaJbHOM MoCTymaeT B JieBoe Ipef-
cepame.

Huskas cKkopocTh KPOBOTOKA M CMENICHHE
KPOBH B XKeJYHOYKEe — CBHIETEJIBCTBO HU-
3KOIf MHTEHCUBHOCTH OOMEHA BEI[eCTB. 3€M-
HOBOZHBIE, KAK H PLIOBI, XOJOJHOKPOBHBIE
KUBOTHBIE, T. €. HX TeMIIepaTypa 3aBHCHT
OT TEMIIEPATYPHI OKPYKAIOIIEeH Cpeasbl.

Bonpoc 12. Kak ocyulectBnaeTcs pasMHOXeEHWe
U passBUTUE 38MHOBOOHbBIX?

Ilonoro3pesocTs Y MHOTHX JATYIIEK Ha-
CcTyIIaeT B TpH roja. BecHoH caMIlbl HAUHHA-
10T KBaKaTh, ¥ HEKOTOPBIX BHUAOB AJA 3TOr0
MMeIOTCHA pe3oHaTophl. CaMKM OTKJIAZBIBAIOT
B BOAY HUKDY, a CaMIbl €¢ OILJIOAOTBOPAIOT.
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3aTeM OIJIOAOTBOPEHHAA WKpa BCILJIBIBAET
Ha IOBEePXHOCTS, I'Zle Boga Tennee. UKpUHKU
CBeDXY TEMHBIe (IJIA YJaBINBAHUA TeILIa),
a CHHU3Y cBeTJble. IHI0 IOJHOCTHIO, HO He-
paBHoMepHO aApobutca. Yepes 8—10 cyrTox
(y JnAarymer) mocJie OILIOAOTBOPEHUS 3apo-
ABIIL IIPOPBIBAET AHIEBbIe 000JOUKM, U JIH-
4YUHKA (TOJIOBACTHK) BRIXOAUT HapyxKy. Ilep-
BOHAYaJIbHO Y T'OJIOBACTHUKA HET ITAPHBIX KO-
HEYHOCTEHN, M (MYHKIHUI OpraHa ABHKEHHA
BBIIIOJIHSAET XBOCT, OKAWMJIEHHBIN XOpOILIO
Pa3BUTOH MEPEeINOHKOH. ¥ Hero HMewnTcd
MHOTHE IPUSHAKH PBI0: OOMH KPYr KPOB0OOG-
palleHusi, ABYXKaMepHOe cephle, OokoBas
JMHUA, Hapy KHbBIe »KaOphl, CMEHAIOIHEcs
3aTeM Ha BHyTpeHHHe. CHaudaja roJIOBacTHUK
KHBET 3a CyeT 3allaCcOB MKPHHKH, 4 3aTeM
VY HEero mnoAaBJsieTcd POT C POI'OBEIMH UeJOC-
TAMH, U OH IIMTAETCA BOJODOCIAMU U CHUIA-
YUMHU IIPOCTEHIINMHU, COCKpebaa UX ¢ pacre-
HUH U co aua. CHaUaNa MOABISIOTCS 3aJHIE
HOTH, 3aTeM IepefHKE, DA3BUBAIOTCA JIer-
kue. [To Mepe nx pasBUTHA ACUYE3AIOT BHYT-
peHHNe Kabpbl, BUOU3MEHACTCA KPOBEHOC-
Hasg cHCTeMa, KHINeYHUK YKOpavyuBaercsd,
H3MEHAIOTCA U APYTHEe CHUCTEeMbl. ¥ KOpadu-
BAETCH, a 3aTeM COBCEM IIPOIIajJaeT XBOCT.
OT MOMEHTa OILIOJOTBOPEHUS A0 NOABJEHUS
JArYHUIOHKA NpoXoauT 2—3 mecdAlla — B 3a-
BUCUMOCTH OT TeMIIEpaTyphbl OKpPYIKAaIoIiei
Cpensl.
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Bonpoc 13. 4o takoe knoaka?

Kaoarxa (or nar. cloaca — Ttpyba pgasa
CTOKa HEYMCTOT) — OTKDBIBAIOIAsACA Hapy-
JKY pacIIMpeHHAs KOHEYHAA 4acTh 3aAHei
KHIIKU. B KJOaKy OTKpLIBAIOTCA MOYETOY-
HUKHW U IIOJIOBLIE IPOTOKH.

Bonpoc 14. Kakosa ponb 3eMHOBOAHbLIX B NPWK-
POAE 1 B XN3HW Yenoseka?

AMbubuu 3aHMMAIOT BajKHOE MECTO B Iie-
Odax uutaHud. I[Inrasck B OCHOBHOM JKHEBOT-
HOM nuuleil, OHM YHHUTOMKAIOT OI'POMHOE
KOJIMYECTBO HACEKOMEIX — BpeguTesel
CEeJIbCKOr'O X03AMCTBA M NMEPEHOCYHKOB BO3-
OyauTesneit 3a6oieBaHUI UYeJIOBEeKa M JKHUBOT-
HbIX, HaOpUMep KOMAapOB, MOCKWTOB ¥ Jp.
Muorue xa0bul B cpefHell mmoyoce, moceJaasach
Ha MOJNAX M Oropojax, HCTPeONAIOT CAN3HeH
U gpyrux Bpeaurtesneii. Ho 3eMHOBOAHEIE
TaKyXe HAHOCAT M Bpek, IoeJas MaJbKOB
PBIO LIEHHBIX NOPOA,.

Camu aMpubOHU cayKaT TUINEH AJNA MHO-
rux nrtur (yTox, JKypasiieid) 1 MIEKOINTAI0-
nux (4epHOro Xops, eHOTOBHUAHOM coDaKm).

B HeKOTOpBHIX CTpaHAX HaceJieHUe YIIOT-
peliisieT B NHIY MACO KDYIHBIX JATYIIEK
H cajiaMaHAD.

AmMOubuu HCOOJB3YIOTCA AJNIA IPOBEAE-
HHfA ONBITOB B KauecTBe JIAOOPATOPHEIX MKH-
BOTHBIX.
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Knaece IIpecmeikaomuecs,
nau Penruauu

B o n p o ¢ 1. K70 ABNAeTCA Npeakamu pentunuin?

PenTuauu mpousonuin oT ApeBHUX 3eMHO-
BOAHBIX — cTeronedasioB, O YeM CBUAETEJIL-
CTBYIOT MHOI'OUHCJICHHBIE UYepThbl CXOACTBa
B X CTPOEHHH, B YaCTHOCTH HaJIM4YUeE Y pel-
TUJINH TeMeHHOro, TPEeThero rJasa, THIWY-
HOTO TakK)Xe JJIA APEeBHHUX KHNCTeNephlX pbI
1 amM(pUOnii.

Bonpoc 2. KakoBbl 0cODEHHOCTWN BHELIHErO BU-
[1a NPECMbIKAIOLUXCH?

IIpecMruikaloniiiecss — MepBbie HACTOAIME
HaseMHbIe IO3BOHOYHEIE.

Ofwmre Ias MpPecMBIKAIOUINXCA OCOBEH-
HOCTU BHEIITHEro BHJA MOYXHO OTMETHUTD CJIe-
Iyloiue:

+ TeJO pasfieslIeHO Ha roJIoBY, e, TYJIOBH-
e (rpyab U 6pOX0) ¥ XBOCT;

« IOBe TmMapbl KOHEYHOCTEH paccTaBJIeHb!
no OokaM TeJa TakK, UTO Oeapa HU IIJEYH
pacmojiaraloTca IMapajljiefibHO IOBEPXHOCTU
3eMJId, B pPe3yJIbTATe 4Yero TeJjI0 OKa3bIBaeT-
cA OYeHb MAaJO IPHUIOAHATO HaA 3eMJIeH,
U SKUBOTHOE [epeJBUraeTcsd, XapaKTepHO
M3BMBasA TYJOBUILE M ITIOYTH BOJioUa OPIOXO
IO 3eMJIE, T. €. [IPecMBIKaeTcd;

+ HA KOHIAX IaJblleB MMEIOTCS POToBLIE
KOTTH;
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+ KOXa cyxas, JHIleHa »Keje3, IOKDHITa
POTOBBIMM IIMTKaMH (3aI{HTa OT BHICBIXA-
HUA); AJST MHOTUX NIpeACTaBHTejeil, Hampu-
Mep 3MeH, xapaKTepHa JUHbKa — IEePHOIH-
yeckoe cOpachiBaHUE POTOBOTO MOKPOBA.

Bomnpoc 3. B yeM 3Ha4eHMe pOrosoro Nnokposa
pentunnn?

Porosoii moxpoB npeaoxpaHseT KHBOT-
HBIX OT IIOTE€PH BJIATH U HCCYILEHUA, 3alH-
maeT OT MeXaHUYECKHX MMOBPeXKIeHU.

Bonpoc 4. /13 kaknx 0T14eN08 COCTOUT NO3BOHOM -
HUK penTuiMin?

I103BOHOYHYK PENTHIINI COCTOUT U3 ImIeii-
HOT0, TMOACHUYHO-TPYAHOTO, KPECTIIOBOrO U
XBOCTOBOT'O OTHAEJOB.

Bonpoc 5. Kakosbl ocobeHHocT cTpoenns Lwewn-
HOTO OTAENa NO3BOHOYHMKE penTununi?

B mieitnoM oTzese y AIIEPHUILI 8 MO3BOH-
KoB. OcoO0EHHOCTEL 3TOro OTAeJia OCEBOro CKe-
Jeta — obpasoBaHMe CYCTaBa MEKAY IO3BO-
HOYHBIM CTOJIOOM M UepeIioM 1, 3HAUHUT, obec-
neyeHne OO0JIplIell ITOABHXKHOCTH T'OJIOBHI.
IlepBuIii NIEHHBIN HO3BOHOK IIPEACTABISAET
cob60i1 KOCTHOE KOJIBIIO, pas3ZleJIeHHOe CBA3-
KO Ha JJBa OTBEPCTHA: Yepe3 OAHO IIPOXOAUT
CITHHHOW MO3r, B ADPYroe 3aXoAUT 3y0OBUJA-
HBIH OTPOCTOK BTOPOTO IIEHHOI0 MO3BOHKA,
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BOKPYI' KOTODOI'C BpAIllaeTCsl IepPBBIM II0-
3BOHOK.

Bon poc 6. Kakne otaenst ronoBHOro Mo3sra npe-
CMbIKAIOLLMXCS Hanbonee paBBMTbI?

Ilonymapus TroJOBHOTO MO3ra KpyIIHee,
yeM y am¢pubuii; OHU MMEIOT OYEHDb TOHKYIO,
0e3 M3BUJIMH KOPY M3 CEpPOro MO3TOBOIO Be-
miectBa. MoaeuoK cuibHO pasBurt. IIpo-
HOJIrOBATHIH MO3r 06pa3yeT B BEPTUKANIBHON
IJIOCKOCTH BBIPAYKEHHBIM u3rub, YTOo Xa-
PaKTEpPHO AJA BCEX BBHICIIMX MMO3BOHOYHBIX.
OT rosmoBHOro Mo3ra oTxoadar 12 map depen-
HO-MO3TOBLIX HEDBOB,

Bonpoc 7. Kak gpiliar pentunum?

Pentunum aenmnar TojsKo jerkumu. Pop-
Ma JIETKHX MeIKOBHUAHAsdA, BHYTPH IIOJOCTh
JIETKHUX pasjelieHa CJOMKHOM CeThI0 Iepero-
POAOK Ha MHOJKECTBO MeJKHUX sAdell, 3Hauu-
TEJILHO YBEJMUYUBAIONINX IIOBEPXHOCTDL I'a30-
obmeHa. 3afHsAA YacTh JEerKUX Yy MHOTUX BH-
OB (HampuMep, y AllepUll) He MMeeT Aueil
U TIeperOpOXOK M BLITAHYTA B BHJE TOHKO-
CTEHHLIX NAJBLUEBUIHBIX BBIPOCTOB — JIE-
FOYHBIX MelKoB. OKucJIeHue KPOBU B HUX
He IPOUCXoauT. Bo3ayx BABIXAaeTCA ¥ BBIbI-
XaeTcs 4yepe3 HO3APH 3a cuyeT paboTel I'pya-
HOH KJIEeTKH.

Bonpoc 8. Kakosbi 0cobeHHOCTU CTPOEHUA Kpo-
BEHOCHOW CUCTEMbI NPECMBIKAIOWNXCA?

130

-



Ilo cpaBHenuio ¢ aMpUOMAMK y penTu-
Jauil 6osiee OOJIHOE pasfieJIeHHe apTepHasb-
HOro 1 BEHO3HOIr'0 Kpyros KpoBooOpalleHuA.
CepIille TPEXKaMepHOe; HO B OTJIHNYHE OT 3eM-
HOBOJIHBIX, B JKeJIyJIO4YKe Y)Ke eCTh HelloJHasa
neperopoaxa, o6xarogapa 4eMy KpPOBb 3A€Chb
cMelmuBaeTcda Menblne. OT KeJayaouka OT-
XOAST TPH COCYAa: JeTrOYHAas apTepusi ¢ Be-
HO3HOM KpOBBIO M ABe ILYI'HM a0pThl, obec-
MeYNBAKOINNE IOCTYILJIEHHE apTepHaJbHON
KPOBM K TOJIOBE M IepeJHHUM KOHEUHOCTAM
¥ CMEIIaHHOH KPOBM —- K OCTAJBHBLIM Yac-
TAM TeJa.

Bonpoc 9. Kakonn Tun onnogorsopexHns y pen-
THNUK?

OnsonoTBopeHUe y PpenTHIHA BHYTDEH-
Hee. Bee OHE, KpOMe rarrepu, HMEIOT COBO-
KYIUTEJIbHLIE OPraHbl, ¢ IOMOIILI0 KOTOPHIX
CIepMaTO30M ALl BBOAATCA B KJIOAKy CAMKHU.

Bonpoc 10. Kakyio ponbs wurpaiot pentuavn 8
npnpoge?

PenTuianu sanrMaroT BasXKHOE MeECTO B lie-
IAX MATAHUA MHOTuUX 6moreoneHo308. MeJi-
KUe IIpeCMBIKAIOIMecsd IHTAITCA IIperMy-
IIeCTBEHHO OeCcImO3BOHOYHLIMHM, TIJIAaBHBIM
o6pa3omM HacekOMEIMHU. Bojee KpymnHbIe Ha-
nagaoT HA IIO3BOHOYHEIX JXMBOTHLIX. EcTh
M HEMHOIOYHCJEHHbIe BHUABLI PaCTUTEb-
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HOANHBIX IIPECMBIKAIOINUXCHA, NOELAOIUX
TPaBy U ILIOALL (HaIpHMeEp, CYXONYTHBIE Ye-
penaxu).

Kaace Iltuust

Bon poc 1. OnuwmnTe 0COBEHHOCTI BHELLHETO BU-
Aa ntnu.

IITHOEI — cHenMamIM3HpPOBaHHBIA KJace
BBICIHIUX IIO3BOHOYHEIX, NPHUCHOCOOGHBIINX-
CH K IIONeTy.

Oco6eHHOCTH BHEIIHEro BUAA IITHIL
» TEJIO MOKPEITO IIEPbAMH;

- I[epefHHE KOHEUHOCTH Npeol0pa30BaHbI
B KPBLIbS;

* YKOPOYEHHBIiI XBOCT CHAO)KEH PYJIEeBLIMH
nepbAMH;

« yeyawoocTH 6e3 3y60B, OJETHI POTOBEIMH YeX-
JaMH, 00pasyroInuMHK KJIIOB, opMa KOTOPO-
r0o 3aBUCHUT OT noTpebasgemMoil muiu;

+ IIIed O4YeHb IIOABMIKHA (KOJMUYECTBO IIei-
HBIX TTO3BOHKOB MOMKET JOCTUTraTh 25 u 6o-
Jee);

» CTpOEHHe HOT' 3aBHCHT OT cpelbl oOMUTA-
HUA; OOBIYHO Ha HOTaX HMeITCH 4 KOrTHC-
THIX [AaJbLA; HMXKHAA 4YacThb HOT IMOKPLITA
POTOBBEIMH IIIHTKAMU;

» KOXKa cyXad; »KeJie3 HeT, 38 UCKJIIOUEHHEM
KOMUUKOBOM »KeJiesbl (ee ceKpeT NPUAAET
NepbAM BOJOHEIPOHHIIAEMOCTD).
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Bomnpoc 2. KakoBo CTpoeHWe MepbLeBoro NokKpo-
Ba NTNLbI?

IIo cTpoernio n GYHKIHNAM IIE€PhA PA3SHBIX
Y4YacTKOB TeJia CYILIECTBEHHO pas3jinyalorcs.
OcHoBy omepeHus o00Opas3ylT KOHTYpPHEIE
IIephA, COCTOANINE M3 OUMHA (JacTH CTepHkK-
Hsl, IOTPY>KEHHOI1 B KOXXY), CTePsKHA U OIa-
xana. Omaxano pacmosokeHO 10 Ooxam
CTEP?KHA U COCTOMUT U3 YIPYTIUX INJOCKHUX HU-
TeBUIHLIX OOPOLOK IMEePBOro MOPSAKa, HA KO-
TOPBIX, B CBOIO Ouepelb, pacHoJarapTca
B 00e CTOPOHEI GOPOAKH BTOPOr0 IIOPAAKA
€ KpiououxkaMu. Kprououku crennasior 60-
POOKH Mexnay coboii, obecnmeumBas IeJb-
HOCTSH OIlaxajia M MOYTH IOJIHYIO HEIIPOHUIA-
e€MOCTb JJIf BO3OyXA.

Biarogapa rakomMy CTPOeHHIO, KOHTYPHOE
epo NTHUILI JeTKoe, TMOKOe U [IOUTU Helpo-
HHAIlaeMo ANs Bo3ayxa. Kpome Toro, npu pes-
KOM HODBIBE BeTpa WJIH yJape, HalIpumep
0 BeTKy, OOpOJKH OIllaxajia paccTylamTcsd,
¥ IIepo He JIoMaeTcs. 3aTeM ITHIIA NPOTATH-
BaeT MEePO KAKBOM, KPIOUKH BHOBb CIIEILJIA-
IOTCSE M CTPYKTypa Nepa BOCCTAHABIUBAET-
ca. KoHTYypHEIe mepbs BEINOJIHAIOT Pa3HEIe
GYHKIHKM: MaXxoBble 00pa3yiOT ILIOCKOCTH
KpBLJIa, pyJieBhle — IIIOCKOCTHL XBOCTA,
NOKPOBHbIE IIPHAAIOT Teay o0TeKaeMylo
dhopMmy.

ITon KOHTYPHLIMHM THEePBSIMHU JIEKAT IIYXO-
BbI€ IIePbA U OYX. ¥ 9TUX [EPbeB VKOPOIeH-
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HEBI CTep:XeHb U OTCYTCTBYIOT GOPOAKY BTO-
poro nopagka. OHUM IpeKpacHO COXPaHAIT
Tenso. VIBHOCHBIIMECA NepPLA 3aMEHSIOTCH
HOBBIMH B NEPHUOJ CE30HHBIX JINHEK. ¥ 00JIb-
IIMHCTBA BUAOB IePbA MEHSIOTCA [IOCTEIEeH-
HO. A BOT V¥ yTOK, Jebeleil, rycei mocje BbI-
BelleH!A TNTEHIIOB BHINAZAIOT CPady Bce Ma-
XOBHle Iepbsi. I B TeueHWe HECKOJBKUX
HeJesb OHM He MOTYT JIETaTh U CKPHIBAIOTCH
B 3aPOCJAX.

Bonpoc 3. Kakne ocobeHHOCTW CTpoeHuns ckene-
Ta NTULbI CBA3aHbI CO CMOCOBHOCTLIO K noneTy?

OcobGeHHOCTH CTPOEHHUS CKeJeTa NTHILL,
CBSI3aHHbBIE CO CIIOCOOHOCTLIO K IIOJIETY:
« @IepejHNE KOHEYHOCTH BHAOM3MEHEHBLI B
KDBLIbA;
» OOJBIIMHCTBO KOCTEH I10JIBI, YeM JOCTUIA-
€TCHA JIETKOCTh CKeJieTa (Y HeJIeTAIOIIUX [ITHIY
KOCTH TdAMKeJee);
+ IIO3BOHKM BCeX, KpOMe IIeifHOro, OTie-
JIOB II03BOHOYHMKA COCAUHEHbI HEMOABHMK-
HO, uTO ofecrmeuyuBaeT HALEXKHYIO OIOPY
BO BPEMS IIOJIETA;
+ Ha rpyAauHe UMeeTcCA BBEIPOCT — KUJIb, CJIY-
Kamui IJA TPUKPEIlJIeHUA CHJIbHO pa3BH-
THIX TPYAHLIX MBIIIL, COKpAallleHHe KOTo-
PBIX BBI3LIBAET ONIyCKAHUE KPhLJa B [I0JIETE.

Bonpoc 4. 4o Takoe Knnb?

Kunb — 5TO BLIPOCT TPYAUHBI, CJIYXKAa-
WA AIA TPUKPEIJIEHHA CHJIbHO PasBHTHIX
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IPYAHBIX MBIIII, COKpAaIlleHne KOTOPBIX BBI-
3BIBAET ONIYCKAHUIe KPBLJIA B ITOJeTe,

Bonpoc 5. Kakune koctu obpasyioT noac nepeq-
HNX KOHEYHOCTEN NTULLbI?

ITosic mepegHHX KOHeYHOCTEH oOpa3oBaH
TpeMs INAapHBIMH KOCTAMHU: BODOHBUMH, JIO-
maTkaMu U kaounrnamu. OHn CXOAATCA CBOU-
MH TIepeJHAMH KOHIAMY, CO3AaBadA ONODPY
IS KPBUILeB. KIIOUUIEl CPOCJIUCHL HUMKHU-
MH KOHIAMH, oﬁpaaya BUJIOYKY, YTO yYBeJIH-
quBaeT NMPOYHOCTH CKeJIeTa U CMArYaeT TOJI4Y-
KH IIPHU B3MaxXe KPLIJILEB.

Bonpoc 6. Kakosbl 0COBEHHOCTM MyCKynaTypbi
nTvy?

Myckyaarypa nrun 6onee auddepeHIu-
POBaHA ¥ MacCHBHA, UeM Yy IIPEeCMbIKAIOLIIMX-
cA, 4T0 00ycynoByeHo 0oJiee CJI0KHBLIMH ABH-
JKEHHAMM B IIOJIeTe, IIPHN XOMKACHHM, JIa3a-
HHU U HoOGpiBaHuM nuinu. Camble KpPyIIHBIE
MBILIIIBI — OOJIbIINE TPYAHBIE, OIYCKAIOILINE
KpubA (OHH cocraBasioT 50% oT Macchl
Bcex MbImm u g0 20% mMaccel Bcero Tena).
IloaruMaloT KpbLIbA TOAKJIIOYUYHEIE MBbIII-
B, JeXaliue moj GoJbIINMU TPYIHBIMU.
Yepea cycTaBbl HOT' MEPEKHHYTHI CYXOXKH-
JudA, UAYINUe B majablbl. Korpa nruna, cuga
HA BeTKe, IpHUcelaeT, CYXOXKUJime HaTArNBAa-
€TCA, M NAJbIhl CHKHMAIOT BETKY, [I02TOMY
ITHIB! CIIAT HA BEeTKAX He nmajgasd.
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B onpoc 7. HemHepBHaa cuctema Nl OTAMYaeT-
€A OT HEPBHOW CUCTEMbI NPECMBIKAIOLLIMXCS?

I[To cpaBHEeHHIO C PENTUIUAMU Y IITHI]
6oJlee pa3BUTHI MepeAHMIl, CpPeJHHI MO3T
1 0ocobGeHHO MO3’KEeYOoK. 3a CYeT Pa3BUTHA
nepeaHero MO3Tra YCIOMKHAETCA IIPHCIOCO6H-
TeJIbHOE MOBeJleHue. YBeJuueHNe CPeJaHero
MO3ra obecneynBaeT XOpOIlee 3PeHHe IITHIL.
PazBuTie Mo3)KeuKa JaeT BO3MOYKHOCTL yC-
IeIIHO KOOPAMHUPOBATDH CJIOXKHbIE IBUMe-
HUSA IIPHU IIOJIETE.

Bonpoc 8. Kakve opraHbl 4yBCTB Hanbonee xo-
pOLLIO pa3suThbl y NTuu?

Y nTui odeHb XOPOIIO Pa3BUTO 3PeHUeE.
OpraH 3peHUsT — OCHOBHOI AJI1 OpPHEHTH-
POBKM BO BHeInHei#l cpege. I'siasHble a6J0-
KA KpYIHBIE, CHa0)KeHBI JABYMSA BeKaMU
U MHraTeJbHOHM mepemoHKoil. Ocrtpota 3pe-
HNSA OYeHDb BBICOKA, IITHIIHI CIIOCOOHEI Pasiu-
YaTh IIBETa U OTTEHKHU.

OpraH cnyxa CXOJleH C TAKOBBIM DeIITH-
JHAM — COCTOHUT U3 BHYTPEHHETO U CpPegHEro
yxa, HO oTJauyaerca 0ojiee BLICOKOH UYyBCT-
BUTEJILHOCTBIO.

BOI'IEOC 9. Kakve otgenel CocTaBnfloT NULLesa-
PUTENBHYIO CUCTEMY NTUL?

B pomosgoit nosocmu numia cMainBaeT-
cA CJAIOHOH ! mnocrymaer B zaomky. JuH-
HBIH, PACTATUBAIOIIUICA nuUu,e600 HHOTAA
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obpasyer 300, rAe NHINA HAKAIJIMBAETCH
M HaUYMHAET NepeBapHBaThCsA MOM AeiiCTBUEM
cexpeTa CIelHaJbHBLIX »eje3. IInieBon Be-
ZeT B Jiceaydox, cocTOALIWN U3 ABYX OT-
ZeJIOB — MCene3Uucmozo U MYCKYJIbHOZO.
B :xenesmncToM oTnesie HauMHaeTCA IlepeBa-
PHBaHUE IIHIH JKeJYAOYHBIM COKOM, MeXa-
HUYeCcKasA TIepepaboTKa NHUIMKA IIPOMCXONHUT
B TOJICTOCTEHHOM MYCKYJLHOM JKeEIyJKe,
BBICTJIAHHBIM M3HYTPH ILJTOTHOM poromomo6-
HOU XYTHKYJOI. 3aech NUIla IepeTHpaeTCsa
CHEHNANIBHO HPOrJIOUEHHEIMHA MEJKMMH Ka-
MeIIKaMH.

Tonxuii omden KulWeiHUKA OTHOCH-
TeJbHO OJAWHHEIH, B HEro BIAJAIOT IPOTOKHU
MeYeHH M MOMKeNyAoYHOI Keiye3nl. Kopor-
Kag moacmasa kKuuwka (upucnocobuaeHune
K TIOJIETY) OTKPBIBAETCSH B KJIOAKY.

Bomnpoc 10. Yro 1akoe «nTnybe MONOKO»?

Tax HaspIBaeMoe «nmuibe MOJOKO» —
3TO KUPHOE TBOPOXKKCTOE BeIleCTBO, BEIJe-
JIfeMOe M3 CTEeHOK 306a B IIEpMOJ THE3AOBA-
HHAA, KOTOPBIM IITHUIbI (HAIIpHMep, rosyom)
KOPMAT CBOHX IMTEHIIOB.

Bonpoc 11. Kak gpiwar ntmus?

Bonpoc 12. BuyeM 3aKII043ETCH MEXAHN3M [1BOW-
HOro ObIXaHWA NTL?

ObixaTenbHasas cUCTeMa IMTHUIl OYEeHb CBOE-
o6pasHa, OHA COCTOUT M3 JIETKUX M BO3QYII-
HBIX MemKoB. IlocimexHue pacmosaraloTcsa
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MeXIy BHYTPEHHUMH OpraHaMH, MBIIIIIaMHA
U 3aXOASIT BHYTPhb IIOJILIX Kocreit. BpoH-
XM, BOUAA B JerKkwe, BeTBATCA. HeKoTo-
pble MPOHH3BIBAIOT JIETKHE HACKBO3b M BIIa-
IaloT B BO3AYIIHBIe Meluku. [Ipm BHoxe
4YaCTh BO3AYXA IIOCTYIMAET B JETKHe, a YacTh
HaIpaB/IAETCA B BO3AYLIHbIE MeIIKKu. Bo Bpe-
M#A BBLIZOX& BO3JIYX M3 BO3AYIIHBIX MEIIKOB
TIOCTYIIAaeT B JIETKHE, IJe MPOUCXOAUT ra3o-
oomen. Takum o0pa3oM, HACHIIIEeHHE KPOBH
KHCJIOPOJOM OCYIIECTBJIAETCA KAK IPH BAO-
Xe, TaK 4 [IPHU BbIAOXE. ITO ABJEHHUE MIOJYYH-
JIO Ha3BaHue NBOMHOTO ILIXaHHUA.

Bo Bpems mnojsieTa BO3AYLIHbIE MEIIKH
NpeAOXPAHSIOT OPraHM3M OT IeperpeBaHusd
M CIOCOOCTBYIOT OUMINEHWIO TOJICTOTO KH-
HIeYHHUKA, [IePHOAUYECKH ero coaBINBasd. '

B mokoe y roanybsa uacToTra AbIXaHUS —
26 pas B MunyTy, a B mojere — 400.

Bonpoc 13. Onuwute CTpoeHre cepaua NTUubI.

Cepamie cocrouT HU3 JABYX Hpeacepauii
M OBYX JKeIyJO4YKOB. B JeBO¥l IOJIOBHHE
cepAala — aprepHaJbHas KPoBb, B IPABOH —
BEeHO3HaA.

Bonpoc¢ 14. HasoBute OCODEHHOCTU CTPOEHNA
NONOBON CUCTEMbI CAMOK NTUL,.

Y camMox nTui; OoCTalCsi TOABKO JIeBBIH
SAUYHHK U JIeBBIH ANIEBOJ, OTKPHIBAKOIINIA-
cdA B Kaoaky. IlpaBsiil AMYHUK OOBIYHO HeIO-
PasBHUT.
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Bonpoc 15. Kakosa ponb nTuuy, B npupoae?

3HaueHMe ITHI] B IpUpoae Beauko. Hu ox-
HY OTHIY HeJIb3s CYUTATH TOJBKO IIOJIE3HOM
UM TOABKO Bpeamoil. IITHuel — BaXkHOE
3BEHO B IenAx nuraHnua. OHM pacmpocTpa-
HSAIOT CeMeHAa PacTeHUil, CKJIeBRIBAS COUHEIE
ILJIOABI, BHIOPACHIBAIOT HENMOBPEIKAEHHEIE CE-
MeHa B moJjieTe ¢ nomeToM. Koanbpu u Hek-
TAPHYLBI ONBIAAIOT TPONNYECKHE PaCTeHUS.
IITHIEl YVHUYTOAIOT BPEAHBIX HACEKOMEIX,
a XuInHble (OpJbl, COBbI U AP.) ¥ TDLI3YHOB.

Kaacc Maexonuraromue,
nau 3eepu

Bonpoc 1. Ha kakve nogknaccst nogpasaensior
KNacc MNekonuTaloLwmx?

CoBpeMeHHBIE MJIEKOIIMTAIOLIUE IIpeJ-
CTaBJIeHHI AByMs moikjaccamu: IlepsBoaBe-
pu (Oxmonpoxoaunie) u Hacrosaiiue 3Bepu:
Cymuartsie u [Inanenrapubie.

Bonpoc 2. Hem mnekonuralowme OTAMHAIOTCH
OT NpepcTa BUTENen APYrnx KNaccos NO3BOHOYHbLIX?

OTinunTenbHbIE YepPThl MJIEKOITATAIOIIINX
« BBIKapMJauBaHNe AEeTeHBIIIeH MOJIOKOM;
s XHUBOPOXIOeHHe,;
¢ TEeIIJOKPOBHOCTD,
* HaJAU4YHE BOJOCHAHOIO IIOKPOBAa,;
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+ BBICOKHI YypOBE€Hb OPraHU3aIluu IeHT-
palbHOM HEPBHOH cucTeMbl (pa3BuTad KO-
pa OOABIIHMX IIOJYLIIAPHUEN TOJIOBHOTO MO3-
ra), obecrmeunBaOIINN CHOMHOE TIOBeIEHUE
U c10cobHOCTh K 00yUEHUIO;

* DAa3BUTOE HAPYIKHOE YXO;

« 7 1Ie#HBIX TO3BOHKOB;

* aNbBEOJIAPHBIE JIETKUE ¢ HaubosblieH (cpe-
AU BceX IO3BOHOUYHBLIX) OTHOCUTEJNBLHO Teja
IMOBEPXHOCTHIO Ira3000MeHa;

+ pacHoJIOyKEHNE KOHEUHOCTEH MHOoi TYJOBH-
1tem (HO He o OoKaM, KaK y PenTHIINH).

B o npoc 3. KakoBbl 0CODEHHOCTU CTPOEHNS KOXM
MMEKONUTAOLLMX?

Koxublll nokpos 00pasoBaH H3 ABYX CJIO-
€B: HAPY’KHOI0 — 3IIHAEPMICA U BHYTPEHHe-
ro — naepmbl (COGCTBEHHO KoO)Ku). JNUIep-
MHC JaeT HayaJio MHOTHM [IPOW3BOAHBIM
KOMH: HIJIAM, BOJIOCAM, KOI'TAM, KOIIBI-
TaM, poraM, uelrye, PasJIMYHBIM JKeJie3aM.
Tlox xooxxell pacIoJyOXKeH CJIOM MOAKOXXHOIA
JKUPOBOH KJjeTdaTKu, OcoGeHHO CHJIBHO OH
pasduT y BOAHLIX 3Bepeil (KHUTOB, TIOJNEHEI)
H Yy BHAOB, BOAJAIOIINX HA 3UMY B CHSYKY
(cycauku, cypku, 6apcyku ¥ ap.). Jiaa Hux
KD BO BpeMA CHAYKHU CHYKUT OCHOBHBIM
9HEPreTHYECKUM MATepHaJioM MU HCTOYHH-
KOM 3HJOreHHO# (BrIpabaTrhiBaeMOil BHYTDH
OpraHr3Ma) BOABI.
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Bonpoc 4. Pacckaxute 0 CTPOEHUN K 3HAYEHUN
NOKPOBOB MJIEKOMMUTAIOLLMX.

JJa MIeKOmUTAONINX XapaKkTepeH BOJIO-
CAHOM, WM LIEPCTHEII, HOKPOB — IIEPCTh.
JIMIIb HeMHOrHe BHIBI B MIpOIlECCE IBOJIIO-
LUK BTOPHUYHO HOJIHOCTHIO MM JaCTHYHO YT-
PaTHJIH €ro B CBA3M C OPUCTIOCOOJIEHMEM
K ompelejIeHHLIM YCJIOBHAM of0utaHudA. Bo-
JIOCHI IIPEACTABJAIOT CO00H HUTEBHIHBIE PO-
roeble 00pas’soBaHUA — IIPOH3BOJHLIE IIIH-
mepmuca, OHH BOBHHUKJIM VY IIPEJKOBBIX
penTuauii KaK YYBCTBUTEJLHbIE BOJIOCKH
Mexay uemryiikamu. BosocsHOII 1OKpOB
nepuoaudeckn MeHserca. CMeHa BoJoc,
HJIY JUHBKA, Y HEKOTOPHIX NMPOUCXOAUT ABA
pasa B rofy — BecHOI1 K oceHblo. B pase cay-
YaeB OPH 3TOM M3MEHAETCA M OKpacKa Ilepc-
TH, AEJAIOIas *KMBOTHOe MeHee 3aMeTHLIM
B TOT WJH KHOH ce3oH roaa. Ocobywo ka-
TETOPHUIO BOJIOC MPEACTABJAIOT BUODHCCHI.
9T0 OuYeHb AJIMHHBIEC KECTKHE BOJOCHI, BHI-
MOJIHAIOIIHE OCA3ATENIbHYI0 QyHKIMI0. B oc-
HOBAHWUHY BOJIOCAHOTO MeEIIKa X B ero CTeH-
Kax pacuoyaraloTca HEpBHBIe OKOHUAHNS,

Ko)xXHble IIOKDOBBEI HIrpaldT OTPOMHYIO
pPOJbE B TEPMODPETYJIANIAH MJICKOMUTAIOIINX.
IllepcTHOli MOKPOB, a4 Y BOAHBIX BHAOB (KH-
Thi, TIOJIEHH) IMOAKOMKHBIA CJIOH >KUpa Iped-
OXpaHAET TeJIO OT USJMHIIMHEH MoTepH TeIja.
HcexaounTenbHO GOJBIIYIO POJIb B TeILJIOpe-
FYJAAIOUM HUIDAeT CHCTeMa KOMKHBIX KpOBe-
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HOCHBEIX cocyioB. IIpH pacIliupeHnH COCYAOB
KOKH TeILIOOTAaYa Pe3KO YBEeJIHM4YHMBaeTcH,
OPH CYKeHHM, HaoGOpPOT, CHJIBLHO COKpAaIia-
ercs.

Bonpoc 5. Kakuve kOXHbie Xenesbl eCTb ¥ MNeko-
nuTawmx?

KoxHbIe 2Kee3hbl Y MICKOIUTAIONINX pas-
HOOOpa3Hbl 110 CTPOEHUIO U (PYHKIUAM: IIO-
TOBLIE, CAJbHLIE, Taxydyue, miaeuHble. [loTo-
Bble¢ KEJE3Bl BBIJEGAAIOT IIOT, COCTOSIIIHUH
U3 BOALI, MOUEBUHBI U coJeii. OHM ABJIAIOT-
csA opraHaMHW BblJeJIeHUS M TepMOperyid-
uun. CalbHble KeJe3bl BRLACJAIOT KUPHBIA
CEeKpeT AJid CMas3KH BOJIOC (3aljuInaeT HX
OT BBICBIXaHWA M HaMoKaHusa). IIpoTor xe-
Jie3bl OTKPBIBAETCA B BOJOCAHYIO CYMKY.
CeKper KOKHBIX AXYUUX ¥KeJjed, KaK U Apy-
rHe Ilaxydue BhIIEJEHUA, CAYVKUT Haubosee
Ba)XHBLIM CPEACTBOM BHYTPHBHUAOBOrO 00lile-
HUSI — XUMMWUECKOH curuanmnsanueii. Mieu-
Hble JKeJie3bl IpeACTaBAAIT co00i BUAO-
U3MeHEHMe IIPOCTBIX TPYyOUYaThlX IIOTOBLIX
JKeJie3. PacmoJiolkeHue Keje3 U COCKOB pas-
AuyEo. YHcao ImocjaegHUX CTOUT B IIPAMOIA
CBA3H ¢ ILIOAOBUTOCTBHIO BHAA. Hannuue
MJIEUHBIX JKeJled — BajKHeiillee npuobpere-
HUE 3Bepeil — II03BOJIAET BHIKAPMJINBATD Je-
TeHbInIelf MOJIOKOM, coAepiKaimiuM Oenky,
SKMDBI, caxapa, BUTaMUHbI, MHHeEpaJbHBIE
COJIM M MHOT/JIA 3all{MTHHBIE BEIlleCcTBa.
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Bonpoc 6. Kak ycTpoeH ckener MAeKonnTaIoLImMx?

I103BOHOYHHK COCTOUT M3 TO3BOHKOB
¢ TIJIOCKOM CYCTAaBHOM IIOBEPXHOCTHIO. Mex-
Ay TIO3BOHKAMM JIEXKAT XPsAllleBble ITPOCJIOH-
KH, cIyKamue aMmoprusaropamMmu. YeTKo BbI-
pakeHa PaCUJIeHeHHOCTh MO3BOHOYHUKA Ha
OT/EeJHI.

Ieitnbiii oTAEA COCTOUT M3 CEMH NO3BOH-
KOB. BeTpeuaoTea ¥ UCKIAKUYEHHUA, HANPH-
Mep, y ABynajgoro JgeHusna I'obpmama — 6,
y Tpexmnajoro Jenuena — 10.

I'pyanoit oramen cocrour us 12—15 mo-
3BOHKOB. K mepegHHM IPpYAHBIM MOIBOHKAM
(o6rIuHO K cemH) nmpuuYsieHAIOTca pebpa, co-
eJUHEHHble ¢ rpyAuHON (UcTHHHBIe pelpa).
OcTtanbHbIe rpyAHbIE I03BOHKH HecyT pebpa,
He Joxoaduige 0 rpyAUHE (JI0XKHBIe pebpa).
T'pyzvna mpeacraBider coboil cermMeHTHPO-
BaHHYIO KOCTHYIO IIJIACTUHKY, 3aKaHYUBAIO-
MyICcA YOJWHEHHBIM XPAIOM — MEYEeBUA-
HBIM OTPOCTKOM,

ITossicHUYHLIN OTAE COAEPIKUT OT ABYX MO
LeBATH IO3BOHKOB. OHM HeCyT pyZMMEHTap-
HulIe pebpa.

KpecTnoBslif OTAEN COCTOUT Yallle U3 de-
ThIPEX CPOCIUUXCSH ITIO3BOHKOR.

XBOCTOBOIL OTZE COAEPKUT OT 3 a0 30 mo-
3BOHKOB. PYHKIWHK XBOCTA — 3amuUTa OT
KPOBOCOCOB, pyJb IIpH IJIaBaHWUK u Oere,
PaBHOBecHe (y Kollek), obienne (y cobax).

143




Yepen MJIEKONUTAIOMIKX XapaKTepHU3yeT-
CA OTHOCHUTEJbHO KDPYIHOH MO3IOBOH KO-
pobKoO#, UTO CBA3aHO ¢ OOJABIINMM pas3Mepa-
MU rOJIOBHOIO Mo3ra. ['JIa3HUIIEI IO cCpaBHe-
HUIO ¢ MITHUIIAMNA HeBeJHKH. Ilosc mepegHux
KOHEYHOCTEH COCTOMT W3 MapHBIX JIODATOK
¥ kJruUuNn. EcayM KOHEYHOCTH COBEPIIAIT
ABUKEHUA B OLZHOM IJIOCKOCTH, TO KJIOYHIIEI
OTCYTCTBYIOT (KOIILITHEIE).

TazoBeIfl IOAC COCTOUT M3 MApPHBIX IIOA-
B3JOIITHBIX, CEAAJHINHBIX H JIOOKOBBIX KOC-
Teil,

CkesieT mapHBIX KOHEUHOCTEH COXpaHsieT
yepThl CTPOEHMWA MIATHIIANON KOHEYHOCTH,
XaPaKTePHOMH AJS BCEX HA3€MHBIX II03BOHOY-
HbIX, IlepegHAA KOHEYHOCTH COCTOUT H3:
IJIeya (IaeuyeBas KOCTh), IpeAMaIeubs (JIyde-
Bas ¥ JIOKTeBasf KOCTH) M KHCTH KocTHU (3a-
OsCThsA, IACTH U (aJlaHr naJjbleB). 3agHAA
KOHEYHOCTh €OCTOUT U3 Oeapa (DeapenHasn
KOCTh), roJieHH (Gojbiiasa u majasa GeplioBble
KOCTH) ¥ CTOIIBI (KOCTH MPEAIIIOCHE!, ILII0C-
HBI U (paJIaHT TAJBIEB).

Bonpoc 7. HazoenTe 0cobeHHOCTM CTpoeHus ro-
NOBHOMO MO3Fa MNEKOMNTAIOWMX.

OcoGeHHOCTH CTPOEHHA TOJIOBHOTO MO3ra
MJIEKOIUTAIOIHX
s KpYIIHBIE pa3MepHhl;
» paspacTaHue KOpbl 60NBIUINX MOJYIIaDHH;
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» y GoJbpIIMHCTBA BHJOB OHA He TIJajKad,
a obpasyeT MHOro4ducJeHHble GOpo3Jbl, yBe-
JAYUBAIOIIE €€ IOBEPXHOCTD;

+ OONBINION MO3KEeUOK, JHu(pdepeHIIUPOBAH-
HBIf1 Ha HECKOJBbKO OTHEJIOB, UTO CBA3aHO
C OYeHb CJIOXKHBLIM XapAKTEPOM [IBUraTeJb-
HOI aKTHUBHOCTU 3Bepeii.

Bonpoc 8. KakoBo CTpoeHMe NULLEBAPUTENBHOM
CUCTEMbI MIEKONUTAIOLLUMX?

B nuineBapuTeNBLHOI CHCTEME MJEKOIIH-
TAIOIMUX BEBEIAENAIOT CJELVIOIINe OTHEeJIbI:
mpegaBepue pra, poTOBas MOJOCTb, IVIOTKA,
MHUIOEBOAd, KeJNYAOK, TOHKAs KHIIKAa, TOJIC-
Tasg KHIOIKA; 3aKAaHYWBAETCA HUIIeBaAPHUTE/Ihb-
Hasi CHCTeMAa aHaJbHLEIM OTBEPCTHEM.

MexannyecKkoe M3MeJbUeHHE ITHINM IIPO-
MCXOIUT B POTOBOI IIOJOCTH NPH IIOMOILHA
3yboB. 3yOnl MiaexonuTalomux auddepeH-
IIMPOBAHEI Ha Pe3lbl, KABIKH, IPeJKOpPeH-
Hble 1 KOpeHHbIe,

XHMMHYECKOE pacIlellIeHNe IHIMH O0Cy-
IIeCTBAACTCA , IOA [OeHCTBHUEM MNIHMNIeBapH-
TeNbHBEIX COKOB, BLIAEJSEMBIX KeJe3aMu
OUAINIEBADUTENIBHOM CHCTEMBbI: CJIOHHBIMHA
(OTKPLIBAIOTCA B POTOBYIO IOJOCTE), COO-
CTBEHHBLIMH >KeJIe3aMU JKeJyAKa, NedeHbBIo
M TIOMMXKENYAOUYHOM Keje30M (MX HOPOTOKH
BHAZAI0T B IEPBLIA OTAEN TOHKOTO KHUIEY-
HUKA) U COOCTBEHHBIMH XeJle3aMH KHIIed-
HuKa. [JJrnHa KUIIeYHNKa 3aBUCUT OT CIIOCO-
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06a nurtanma. Hanpumep, y OBIIBI, HCIIOJB-
ayomeil pacTUTENbHYIO MHUINY, KHIIEYHHUK
B 28 pas gauHHee Tesna, a Y cobakH, IUTAIO-
nielics XHUBOTHOM IuIeil, Bcero B 5 pas.

Bonpoc 9. B 4eM cOCTOUT pOnb CNenon KMWKK?
Y Kakux XMBOTHbIX OHa Hambonee pa3suTa?

Caenasa kuIIKa (3aKaHYMBAIOIIAACA Y He-
KOTODBIX 3Bepeil uepBeoOpa3HLIM OTPOCTKOM)
HaXOJUTCA Ha rpaHUIE TOHKOTO ¥ TOJICTO-
ro xuimreyHuka. Cremas KWINKa BBIMOJIHA-
€T poJb «OpOAMJIBHOIO YaHA», B KOTOPOM
cOpasKuBaeTCsT pacTUTEJbHAsd KJeTdaTKa:
OHAa pa3BHTaA TEM CHJIbHEe, YeM OoJbIlle pac-
TUTEJBHOH KJeTYaTKM IIOIJIOIaeT IKUBOT-
HOE.

Xopoiro pasBuTa caenad KUIKa, HalpH-
MeDp, Y I'PBI3YHOB U 3alI1ie00pasHbIX.

Bonpoc 10. Y70 Takoe anbBeossl?

Anvseoua (or nat. alveolus — suelika,
JYHKAa, Ny3bIpeK) — NYy3bIpeBHAHOE 00pa3o-
BaHHMe B JIeFKUX MJIEKOIHTAIOLINX HA KOH-
max TOHYaHINUX pasBeTBNeHUl OpOHXOB,
BbICTJIAHHBIE antuTeineM. K anpBeonam nipu-
JeraloT KanujuiAapbl, 4To obeclieyuBaeT ra-
3000MeH MeXAy ajbBEOJAPHBIM BO3AYXOM
¥ KPOBbBIO.

Bonpoc 11. /13 CkONbKMUX OTORENOB COCTOUT Cepi-
Le MNeKonuTaloLLMX?
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Cepalie MJIEKOIIMTAIOIIUX YeThHIPeXKamep-
Hoe. CocTouT M3 ABYX INpeAcepAuil U IBYX
KEJYIOUKOB.

Bompoc 12. Kak ycTpoeHbl NOYK MNEKONUTAIO-
wmx? Kak obpasyerca mModa?

Ilouku cocroaT M3 HapyKHOro (KOpKO-
BOr0) ¥ BHYTPEHHEro (MO3roBOro) CJIOEB,
OHHM IIOKPBITHI KAaICYJOIl M3 COeaUHHUTelb-
HOH TKaHu. B KOpDKOBOM cCjioe pacIoJioke-
HBl M3BUTHLIe KaHAJBILI, Oepylljue HadaJo
u3 G0YMEHOBBHIX KAaICyJ, BHYTPH KOTODBIX
HaxOAATCA KJIYO0YKM KPOBEHOCHBIX COCY-
IoB. B cocyamernix Kiayboukax OoCyIIeCTBIA-
erca GUIBTPAIHOHHLIN Ipolece, U B MoYed-
HBle KaHaJIbIhl OTOMJILTDOBLIBAETCHA IJIA3-
Ma KpOBH — BO3HUKAET NepBUYHAA MOdYa.
Camu noueuHble KaHanabUbl 00pasyloT He-
CKOJIBKO KOJIEH; B HUX IPOUCXOLUT 06paTHOe
BcachlBaHME B KPOBh 13 HEPBUYHOI MOYH BO-
Abl, caxapa ¥ AMUHOKHCJOT — B pe3yJIbTare
obpasyerca BTOpUYHAS MOuYa, IIOCTYIIAIO-
masa B co0uparesbHble TPyOOuKH, 06pa3yio-
IIMe MO3TrOBOE BEIIECTBO.

Bonpoc¢ 13. Yro Takoe nnaueHTa?

Ilnrayenma (nar. placenta, or rpey.
places — nenemka), uHaue demcroe mec-
mo — OpraH, OCYILEeCTBIAIIIUA CBA3L MEX-
Iy OPraHM3MOM MAaTePH H 3apOJABIILIEM B IIe-
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pHoJ BHYTPMYTPOOGHOrO pa3BUTHSA. Yepes
IJIaleHTY 3apOoJBINI IIOJy4aeT KIKCJIO0pO.,
a Takxke NUTATeNbHLIe BEHIECTBA U3 KPOBH
MaTepH, BHIAENAA B Hee NPOAYKTHI pacnaja
U ABYOKHCH yriaepoja. Ilnamenra coefuHeHa
C 3apOoAbINIEeM ITyIIOBAHOM.

Bonpoc 14. HYem MOXHO OObACHWUTL, 4TO Yy 0A-
HWX XMBOTHbLIX AETEHbILM POXAIOTCA BECNOMOLLHbI-
MW, @ Y APYIX XOPOLLIO NPUCNOCOBNEHRBIMU K XIN3HN?

Crenenb 3pesiocTH HOBODPOKAEHHOTO JeTe-
HbBINIA 0CO0EHHO pe3KOo pasjiHyaeTca y Ipex-
CTaBUTeNel CYyMYATHIX H IUIALEHTapPHBIX
MJIEKOOUTAIOIIHAX.

Tak, y CyMUYaTHIX JeTeHBIII MOKHUIAET Te-
JIO MaTepH O4YeHb PAaHO — KaK TOJLKO 3a-
KaHYMBAETCA 3amnac 3apoAbIlIeBBIX IIUTA-
TeJLHLIX BEILEeCTB, TaK KaK M3-34 OTCYTCT-
BUS IJAUEHTHI NHTATLCSA 34 CUET MaTepHH-
CKOro opranuama He Moxkert. OH coBepIlIEHHO
He TIPHUCTIOCO0JIEH K CAMOCTOATEJLHOM KU3-
HU U JJUTeJbHOE BpeMs JOpa3BUBaeTcCH
M BBIKApMJIMBAETCA MOJIOKOM B CYMKe Ma-
TepHU.

Y npeacraBuTesieil HJaleHTApPHBIX IeTe-
HBIII B MATEPUHCKOM OpraHM3Me pa3BHBAaEeT-
ca GoJsee MPONOIKUTENLHBIH ITePHOJ, IIOJY-
Yyasd MUTAHME OT MaTepH 4Yepe3 ILJIalleHTy.
JeTeHBIIN B 9TOM CJIyduae porkIaeTca yxe 6o-
Jiee TIPUCHOCOOJIEHHBIM K CaMOCTOATENBHOHU
KH3HU.
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Ho ¥ cpeau mnaneHTApHBIX MJICKOIIHTAIO-
OI¥X HaOJIOJATCA 3HAUNTENbHbIe pasiiu-
YUA B CTEIIEHH 3PEJIOCTH HOBODOMKICHHBIX.
Hanpumep, y KPpOJIUKOB AETEHBINI POKIAET-
cdA 6e3 mepcTy U cJAenbiM, a 3aluuXy posKaa-
IOT AeTeHbImeil, MOKPLITHIX HIEPCTHIO U 3pA-
ynx. B naHHOM mpuMepe pa3juyus B IPH-
CIIOCODJIEHHOCTH JeTEHbLIMEeH 00bACHAITCA
CTeIleHbIO 3a00TLI O IOTOMCTBE POAUTEJIEH.

Bonpoc 15. Kakve 0cobeHHOCTU BHELLHEro BMAA
YKa3bIBaiOT Ha POACTBO NPECMbIKAOLWMXCH U MAEKoNn-
Talowmx?

IlpenxoBoil rpynroil MJIEKOINTAIOLINX
CUUTAIOT 3BepOo3y6bIX DEeNTHJIH, AJNA KOTO-
PBIX XapaKTepHO cjiaboe OpOroBeHue KOXKH,
HAIMYIe KOXKHBIX JKeJled U PAX APYIUX OpH-
snaxkoB. Mx sybHas cucrema OBIna CXOgHA
€ TAKOBOH y MJIEKOIIMTAIOUINUX.
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Llapcreo Bupychbi

B o np o ¢ 1. K10 oTKpbin BUPYCbI?

Bneperie Bupyc (Bos3Gypurens 00se3HH
rTabaka — Tab0auHO MO3aMKM) ObLI OHMCAH
B 1892 r. pycckum yuenbsiM . Y. llpaHoB-
CKHM,

Bonpoc 2. Kakosa ponb BMPYCoB 8 NpUpoLe?

Bupycsl MOTYyT CYIIECTBOBATh TOJLKO B
KJeTKaX Apyrux opranmamos. OHM — BHY-
TPUKJETOUHEBIE Napa3uThi, BO3OYAUTENTH 34-
GoJieBaHMiT y TpeAcTaBUTeNeil Bcex Trpynn
JKHUBBIX CYLIeCTB OT OaKTepHWili (BHUpDYCHI,
nopaxxamlue 6akTepun — OaKTepuodaru)
IO YejoBeKa. A cjegoBaTelbHO, BHPYCHI BbI-
CTYNAIOT PEryJIATOPAMHU UX UUCJIEHHOCTH.

Bonpoc 3. Kakumu napasntamm asnaintca Bu-
pycol?

Bonpoc 4. Mpuseaute npumepsl 3abonesaHni,
BbI3bIBaEMbIX BUPYCaMW.

BI/II)YCBI ABNAKTCA BHYTPHUKJIIETOYUHBIMH
rmapasuraMmiy Ha TeHeTU4YEeCKOM YPDOBHE.
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IIpuMepamn 3aboJieBaHHil, BHI3HIBAEMBIX
BHpYCaMH, ABJAIOTCA renaTut A, rematur B,
CIIN], rpunm, reprec u Ap.

Bonpoc 5. Kak yarpoeHsl BUpycbI?

IIpocTo opranuszoBaHHbBIE BUPYCHI (HAIPH-
Mep, BHpPYC Tab0a4yHOM MO3aMKM) COCTOAT
U3 HYKJEHMHOBOH KMCJOTHI M HECKOJBKHX
fenxoB, o6pasyoIHX BOKpPYr Hee 0060j0u-
Ky — Kancug. CioXHO OpraHnsoBaHHELIE
BUpYChl (Hanmpumep, Bo3GyguTel b rpHIIIa
M Trepreca) MMET TOIMOJAHUTEABLHYIO 000-
JIOUKY — OeJIKOBYI0O HJM JHIIOIPOTEHHO-
BYI0; MHOT/IAa B HAPYKHBIX 000JI0UKAaX CJIOMK-
HBLIX BUPYCOB TIOMMMO OEJIKOB coAep>Karcs
VYIJI€BOJABI, YACTUULI MeMOPaHbl KJIeTKH-XO-
3ANHA.

B onpoc 6. Y10 Takoe Haktepnodar?
Baxmepuogaz — 3TO BUDPYC, MOPAXKAIO-
muit 6aKTepuH.

Bomnmpoc 7. MoxeT n1 BUPYC CyLeCTBOBaTb BHE
KNeTKW?

Bupycsl MOTYT NpOABJATH CBOMCTBA KH-
BbIX OPraHU3MOB TOJIBKO B KJIETKAX.

B o npoc 8. Kak pasMHOXAKTCA BAPYCbI?

HJa pasMHOKEHHA BHPYycaM HeoOxomuMa
KJeTKa. [IpOHUKHYB B KJIeTKY, BUPYC BCTpa-
HBAEeT CBOI0 HYKJEHHOBYIO KHCJOTY, HeECy-
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IIYI0 HAacJIeACTBEeHHYI0 MHGOpMAILAI0 O HEM,
B XPOMOCOMY KJIETKH XO3AKHA U TAKUM 00-
Pa3oM «3acTaBjifeT» ee paboraTh o cBoelt
nIporpaMMe — CHHTE3UPOBATH KOMIIOHEHTEI
BUPYCHBIX uacTull. HakonjaeHue BHPYCHEIX
YaCTUL IPHUBOAUT K BBIXOAY MX M3 KJIETKH.
H1s1 ORHUX BUPYCOB 3TO NMPOUCXOAUT BCJAEA-
CTBHE «B3DLIBA», B PE3YJILTATE UEro LEJIOCT-
HOCTBH KJIETKH HapyLIaeTCHA M OHa morubaer.
dpyrue BUpPyCH! BHIAENAIOTCS ClIocoGoM, Ha-
IOMUHAIOUINM IIOYKOBaHKe. B aTom ciyuae
KJeTKU OPraHu3Ma MOT'YT JOJII0 COXPAHATh-
CA JKUBBIMH.
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