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[TpefVCNOBME

Hopozue wecmurxaaccruru!

IIpesnaraemoe BalreMy BHHMAaHUIO nocobue
«I'oTOBBle JOMamIHMe 3aJaHNA» IIPeLCTABJIAET
coboii gomoyiHeHMe K yueOHMKY «DBwuosorusa.
JKupoit oprauusm. 6 kaacc» H. U, Coruna,

9o nocobue IIOMOKeT BaM B YCBOEHUM HOBO-
ro yueGHOT0 MaTepHaia, B ero CUCTeMAaTH3aAY
H 3aKpenJICHUN TIONYy4YeHHBIX 3HAHMWH, TaK Kak
IIpeAcTaBJdeHHbBIE B HEeM OTBETHl Ha BOIPOCH
mmocJjie naparpadoB 4acTO PACIHIHPAIOT, YTOUHS-
10T ¥ 0060611a10T PO AeHHBIH MaTepral.

CHauana cirefyeT BHHMAaTeNbHO IIPOYUTATH
usyvaeMblif maparpad ydue6GHMUKa, 3aTeM IIpO-
CMOTPETH BOMPOCHL, IPEAJIOKEHHBIE K 3TOMY T1a-
parpady, GopMyIuUpPys YCTHO KpaTKue OTBETHI,
¥ TAKUM O0Pa30M OIEHHUTH CTEeNeHb YCBOEHHS
BamMu yueOHoro Matepmaina. Ilpm Kaxkmx-au6o
3aTPYAHEHUAX Oo0paTuTecsk K IIpejaraeMoi
KHHUTe U CPaBHHUTE IIPHBeJEHHbIE 3LECH OTBETHI
C BaAallIlMH,

ABTODEI HAICIOTCS HA TO, UTO IIOAPOOHEIE OT-
BeThl Ha BCce BOIPOCHI yuyeOHMKa obserdat BaM
BBHITIOJTHEHME JOMAIIHNX 3aJaHU U IIOBTODEHNE
H3YYEeHHOI'0 MaTepuajia, a IPH BLIHYXKIACHHBIX
IIPOIYCKAaX 3aHATHH NOMOLYT CaMOCTOATENBLHO
pasobparbed B yueGHOM MaTepuale,

Arxademurx PAEH, npogeccop
B. B. 3axapos




CTpOEHMe XMBLIX OpraHN3ImMosB

1. Yem Xxusoe otTnuyaeTcs
OT HEeXWUBOro

Bonpoc 1. Ha kakvue UapcTBa yueHsle Aenar
XVBYyi0 npwpoay?

Bce mHOTOO6pa3sue >XNBOr0 PasfensioT Ha
caeayiomue uapcrBa: bBaktepuu, IIpocTeii-
mue, 'pubel, PacTenns, duBoTHbIE.

Bonpoc 2. Yto oDWero B CTpoeHM BCEX XKU-
BblX OPraHN3MOB?

Hecmorpss Ha MHOroo0Opasume ¢opm, Bce
JKHMBBIE OPraHU3MLI UMEIOT KJIETOUHOE CTPOe-
HHE U CXOAHEIN HaO0Op XMMHYECKHUX 3JIeMEeH-
TOB M BeIlecTB, o0pasywInux ux tejo. Tak,
U CJIOH, 1 KOMap COCTOAT u3 KJeToK. Kaem-
Ka — 3TO 3JNeMEHTapHas KWBasg CUCTeMa,
OCHOBHA# CTPYKTYPHAA eJHUHUIA YKHUBBIX Op-
raHN3MOB; OHA Oblyia OTKpEITA B 1665 . aHr-
auitckuM yuyensIM P. Ty x o M.

Bonpoc 3. YeMm pacteHMs OTNUHAIOTCA OT XM-
BOTHbIX?

PacTeHUs U XUBOTHBIE ABJSIOTCS >KHUBbI-
MU OpraHnu3MaMH. Y HUX MHOTO 0611.];81"0, HO
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€CTh U CYIIeCTBeHHBbIe pasianuusa. Kak mpa-
BUJIO, PACTEHHUA CIOCOOHBI CAMOCTOATENBHO
00pasoBBIBATD HIHTaTeJbHBIE BelLIeCTBA H3
HeOpra=uuYeCcKHX MOJIEKYJ, HCOOJIb3ys 3Hep-
TU0 COJHeUHOTo cBeTa. MCKJlO4YeHHe Co-
CTABJAIOT pacTeHUs-Dapa3uThl. JKHUBOTHLIE
OUTAIOTCA TOJBKO OTOBEIMU MHUTATENBHBIMH
BeIlllecTBaAMH.

Pocr pacrenuit He orpaBWdYeH, T.e. OHU
MOTr'YT PACTH B Te4eHMe ITOYTH BCEH JKU3HH.
BoapminHECTBO MKUMBOTHBIX PACTYT AO OIpELe-
JIEHHOTO BO3PACTA.

JKuBoTHBIE MOABMKHEI. PacTeHus criocod-
HBl JULUIF K OrPAHMYEHHBIM JABHIKEHHAM
JUCTBEB U cTebaeii.

Bonpoc 4. Kak nnTaloTCA pacTeHus?

Pactennsa camocToaTebHO 00pa3yloT mH-
TaTeJLHbIE BEINECTBA, HCIOJb3YA DHEPruio
¢BeTa. JTOT CJIOKHBIE W MBEOTOCTYIIEHYA-
THIH Opoilecc Ha3kIBaeTCA (POMOCUHIMEIOM.
B xome Hero u3 YrJIeKHCJOrO rasa M BOJBI
IpHM YyYACTHUW SHEPruM COJTHEYHOTO CBETA 00-
pasyiorcsa IHTaTeJbHBIE OPraHUYecKHe Be-
miecTBa (yrjeBOLbI) M BBIAEJNAETCA CBOOOK-
HBIA KHCJIOPO/I.

Bonpoc 5. lNepeuncnute OCHOBHbIE NPU3HAKK
XWBOro.

Jns 2)KUBOrO XapaKTepHbl OOMEH BeILeCTs,
nuTaHNe, ALIXaHUe, BhIZieJIeHHe, Pa3Apasku-



MOCTB, HOABHXKHOCTb, Pa3MHOMEHUNE, POCT
U pa3BHUTHE.

Bonpoc 6. 410 Takoe obmeH Beulects?

ObMmeHn sewecme u IHepzUU — BaX-
HelmaAa QYHKOHA KUBOr0 OpraHusMa Hu
OAVH Y3 Ba)XKHEHWIUMX IPU3HAKOB KU3IHMU.
Me:xa1y opraHu3MoOM M BHeIIHeH cpemo#l ob6-
MeH BellleCTBaMM U dHeprueil oCyIleCcTBIIseT-
cda nocroaHHo. OH HauWHAETCA ¢ MOCTYILIE-
HUS B OPraHM3M BOZLI, IMIIH ¥ KHCJIOPOZA U
3aKaHYUBaeTCa yAaJeHWeM N3 Hero o6paso-
BaBUINXCS NPOAYKTOB paclaza. B mpouecce
o6MeHa OPraHN3M II0JyYaeT BelllecTBa, HeoO-
XOAMMBIe AOJIA I[IOCTPOEHUS M OOHOBJEHHUS
CTPYKTYPHBIX 3JIEMEHTOB KJIETOK M TKaHeH,
U Heprun Aiasa obecrneueHHA KHU3HEHHBIX
NPOIIeCCOB.

Bonpoc 7. Buyem CylWHOCTb NUTaHua?

ITumarue — 310 TIPOIECC TIONYUEHUA ITH-
TaTeJbHBIX BEIIECTB W3 OKPYXKalomied cpe-
Abl. ITuima HeobxXogmuMa BCEM >KHMBBIM Opra-
HHM3MaM, TaK Kak OHaA CJAYXKHUT MCTOYHHUKOM
SHEPTUM U BEIeCTB, HeOOXOAUMBIX AN Oe-
JeHNA KJETOK OpraimuaMa, MX POCTa U MHO-
THX IPYTUX MNPOIECCOB.

Bonpoc 8. Y70 Takoe pa3gpaxmMmocTs?

Pasdpaxcumocmero HA3BIBAIOT CIOCO0-
HOCThb JKMBBIX KJIETOK, TKaHel HJIU IeJo-




ro opraHmsma usbMpaTeJIbHO pearupoBaTh
Ha BHEIIHUE HJIM BHYTDEHHHUE BO3HEHCT-
BHA — pasgpaxuteau. PasgpaXuMocCTb
NPOABIAETCA HA BCeX YPOBHAX Pa3BUTHA
JKHU3HH, JIEKHT B OCHOBE IIPHUCIIOCOOJIEHUS
OPraHM3MOB K H3MEHAWIHUMCA YCIOBHAM
cpeasl.

Bonpoc 9. lMoueMy OBUXKEHWNA XKMBOTHbIX HO-
nee akTMBHbI, 4eM OBUMXEHUA pacTeHnn?

JKHMBOTHBIE NOABHMKHBLLI M AKTHUBHBI, TaK
KaK MM IPHXOJHUTCA H0OBIBATH ce0e HHINY H
cracaThbCcA OT BparoB. PacTeHHMs Tak:Ke 00-
JagaoT IOABHMXKHOCTBIO, Belb HUX JIUCTbA
OOJIKHBI YJABJIWBATEL Jyun cojHna. OgHako
UX IBH)XKEeHUA Iopasfo MejjieHHee W He TakK
3aMeTHBl. [InA AaKTHBHOrO NepeMelleHUus B
NPOCTPAHCTBE V YKMBOTHBIX HMeeTCs CIIeILH-
albHafdg ABHUraTeJbHAAd TKAHb — MEILIeUHAasd,
NpUKpPEIlIeHHAA K CKeJeTHRIM o0pa3oBaHU-
AM. ¥ pacTHTeNLHBIX OPraHW3MOB [IBHUTAa-
TeJIbHOM CHCTEeMEI HeT.

Bonpoc 10. KakoBa ponb BbIAENEHUSA B XIA3-
HW OpPraHn3mMoB?

B pesynbraTe o6MeHa BelllecTB B OPraHU3-
Me 00pas3yioTcs M HaKaNJMBalOTCA HEHYXK-
HBIE, a YacTO M ANOBHUTHIE BelllecTBa. B mpo-
mecce BBIIENEHUA OHM YyAAJSIOTCS U3 opra-
HHU3Ma.



Bonpoc 11. C1ocobHbl N pacTeHua K asuxe-
HWIO?

PacreHust cmocobHbl JUNIb K OrpaHHYeH-
HBIM JIBM)KEHUAM JIHCTbEB M crebyell. ITo
O0BACHAETCA TEM, UTO KJETKH PaCTeHHiH
UMEIOT IIPOYHYIO CTEHKY, COCTOAINYIO M3 0CO-
0oro BelllecTBa — IIeJJIOJNO3BI. [IBU)KeHHE
OTJEeNBHBIX YacTel pacTeHWii 0OBYyCJIOBJieHO
U3MEHEHUEM HAIpPIKEHHUA OTAEJBLHBIX KJe-
TOK MJIM X YyacTeil — Typropom. OaQHaKO 3TO
He MO3BOJISET PACTEHUAM AKTUBHO IepeBU-
raThbCs B IIPOCTPAHCTBE.

2. XUMUYECKM coCTaB KNeTKu

Bonpoc 1. YHem pasnnyaetcs xXMMUYecKnn Co-
CTaB TeNl XMBOW 1 HEXUBOW NPUPoLabI?

JJIeMeHThI, BCTpeUalon[uecsd B KHBOH
IPUPOJe, IMHUPOKO PACTIPOCTPAHEHL! U B He-
JKUBOM mpupone — aTmocdepe, Boje, 3eM-
Ho¥ xKope. HeT Takux sjJeMeHTOB, KOTOpPbIE
BCTpeYasNuch 6Bl TOJBKO B SKUBBIX OPraHU3-
max. OOHaAKO COOTHOIIEHVE XHMHUYECKHX
3JIeMEHTOB, HUX BKJajh B 00paszoBaHUEe Be-
LIECTB, COCTABJAIOIIMX XHUBOH OPraHU3M
U HeXHBO€ TeJIO, PE3KO OTJINYaloTCdA. B xu-
BOM OpraHu3Me GOJILIIIUMHCTBO 3JIEMEHTOB Ha-
XOAHUTCA B BUIE XMMHUYECKHUX COelIHHeHI/Iﬁ —_—
BEIILlECTB, PACTBOPEHHEIX B Boae. Tosubko
B XHUBBIX OpPraHH3Max cojepxartcsa OpraHH-
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yecKHUe BelllecTBa: 0eJKH, KUPbI, YIJIEBOLI
H HYKJEeHHOBBIe KHCJIOThI.

Bonpoc 2. CxogeH NU XUMUYECKMA COCTaB
pPacTUTeNsHOM N XKUBOTHOW KNeTOK?

XHMHYEeCKUH COCTAR PACTHTEJBHON ¥ XKH-
BOTHOH KJIeTOK cxoaeH. Bce »kuBble opra-
HHU3MBI COCTOSIT U3 OZHHUX U TeX JKe dJIeMeH-
TOB, HEOPTaHWUYECKUX M OPraHUYEeCKHX CO-
enuHeHn. Ho coaepxaHue pa3HBIX 3Jie-
MEHTOB B PA3JMIMUYHBIX KJIETKAX OTJIMYAETCS.
B KakABIN THI KJAETOK BXOAHUT HEOAMHAKO-
BO€ KOJIMYECTBO OIIpeJeJ€HHBIX OpraHuye-
CKUX MOJIEKYJI. B pacTHTeNBHBIX KJETKax
npeodaagalT CJOXKHEIEe YIVIeBOALE {KJIeTUaT-
Ka, KpaxMaJ), B JKUBOTHBIX — OoJbIle 0eJ-
KOB ¥ »KHpoB. Kaxgasa us rpynm opranuye-
CKUX BelnecTB (6enxu, yriaeBOnbI, >KUPHI,
HYKJIEHHOBBIE KHCJIOTHI) B JI000M THIE KJe-
TOK BBHIIIOJIHAET CBOMCTBEHHBIC €il (DYHKIIHH
(HyKJIeHHOBAasI KHUCJIOTAa — XPaHEeHHWE | Hnepe-
Jladyy HacJeACTBeHHOH mnHboOpManumu, yrie-
BOJEI — SHEPIreTUYECKYIO U T. 1.).

Bonpoc 3. (Mepequicnute snemenTol, Havibonee
PaCcNpPOCTPAHEHHbIE B XUBbLIX OPraHU3Max.

B cocraB KIeTKM BXOAUT 0K0aI0 80 XHMH-
YecKHX 3JIeMeHTOB. B 3aBHCHMOCTH OT TOTO,
B KAaKOM KOJHYeCTBE COAEDIKATCA XHMHYe-
CKHe 3JIEMEHTHI B COCTABE BelllecTB, oO6pasy-
IOUIUX MKHUBOI OPpraiu3M, MIPHUHATO BEIAEAATD
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HEeCKOJbKO ux rpynmn. Ogry rpynny o6pasy-
IOT YeThIpe dJIEMEHTAa, COCTABJIAIONIAE OKOJIO
98% m™acchl KJIeTKH: BOJAOPOJA, KHCJOPOI,
yriepoa 1 asor. YUX HA3BIBAIOT MAKPOI.JaE-
Mernmami. ITO rJIaBHbIe KOMIIOHEHTBI BCEX
OpPraHMYEeCKHX COeLWHEeHHIA.

B mpyryio rpynny Bxogsar cepa u ¢gocdop,
KaJauil U HaTpui, KaJblMi U MarHui, Map-
rasger, ejae3o u xJgop. OHM HaxogATCA B
KJIETKAX B MEHBIIIUX KOJHYECTBaX (IecAThIe
U COThbie JoJu mpoueHra). Kakabprit U3 HHUX
BHIIIOJIHAET B KJIETKE BAXKHYI0 (YHKIHIO.
Hanpumep, kaapnu#t u ¢ocdop y4acTBYIOT B
(POPMUPOBAHMM KOCTHOH TKaHH, OIIpElesiAs
NIPOYHOCTH KOoCTU. Kene30 BXOJUT B COCTAB
reMoryioouHa — 0eJIKa KpacHBbIX KPOBSAHBIX
TeJel, (SPUTPOUMTOR), YYaCTBYIOIEro B Ile-
peHoce KMCIOPOoAa OT JIETKUX K TKaHAM.

JJIEMEHTBI, coJepskaliuecs B KJETKe B
OYeHb MAaJBIX KOJHUYECTBAX, COCTABJIAIOT
rpynny mukposaaemenmosd. IIpuctaBra
«MHKDO» He O03HAYAEeT, 4YTO OHU MeHbIe
HY’KHBI OPraHU3My, 4eM apyrue. Haupumep,
K00aJTbT BXOAMT B COCTaB BUTaMHMHa B,,,
YYaCTBYIOIIEro B KPOBETBOPEHUHU, a (DTOp —
B KJIETKH 9MaJH 3y0OB.

Bonpoc 4. Kakne BewectBa OTHOCATCA K Opra-
HUYECKUM?

K opranndeckHM BeIieCTBAM OTHOCATCHA
0eJIK¥, HYKJEeHUHOBBIE KUCJOTBI, KUDPBI, yI-
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JeBoAbl, a TaK:Xe TOpPMOHBI, IIUI'MEHThI,
AT® u HekoTophle Ap. OHM COCTABISAIOT B
cpeaneM 20—30% wmMacchl KJETKH YKHBOTO
oprasusma.

Bonpoc 5. B uem 3akniovaerca pons Henkos
B knetke?

Cpeny opranmdyecKMXx BeIecTB KJIETKH
OeJIKM 3aHMMAIOT IIepBO€ MECTO KakK IO KO-
JIUYECTBY, TAK U 110 SHAUEHUIO. ¥Y KHUBOTHBIX
Ha HUX Npuxogarca okoso 50% cyxoit Mac-
CBI KJIETKH.

Ponr 6enKkOB B KJIeTKEe 4UPE3BBIYAIIHO Be-
JUKa U pasHoobpasHa. OgHa H3 BaKHEH-
mux QyHKOuil G6eJKOB — cmpoumenv-
Haa: 6eiku ydacTByoT B (DOPMHUPOBAHUU
mMemOpaH ¥ OprasouaoB He MeMOpDaHHOTO
cTpoeEusi. BaskHoe 3HaueHHe MMeeT M JADY-
rag GyHKIUA — kKamaaumuieckas: Ol-
penesieHHble 0eJIKM YCKODAIOT XMMHUYECKHe
peakKIuy, MpoTeKaulne B KJIeTKe, B JeCAT-
KH U COTHU TBLICAY pas.

Heuzamenvnan GyHKIUA OpraHus3Ma
obecrieurBaeTCA COKpPaTHUTEJIbHBEIMU OejKa-
MHu. ITn OeJKH Y4YacTBYIOT BO BCeX BHIaX
IBVXKEHHUA, K KOTODBIM CIIOCODHBI KJIETKH U
OPraHU3MBbI JKUBOTHBIX.

Tpancnopmnaa GyHKIUA OEJKOB 3a-
KJII0YaeTcs B NPUCOEAHWHEHUU XHUMHUYECKHUX
3JIeMeHTOB (HanpuMep, KUCJIOpOAa) Uiu 610-
JIOTUYECKU AKTHUBHBIX BelllecTB (rOpMOHOB) 1
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IepeHoce UX K Pa3JIMYHLIM TKaHAM U Opra-
HaMm TeJja.

Ilpu nocTyILieHVH B OPTAHH3M UYIKEDPOJ-
HBIX DEeJIKOB MY MHKPOOPraHH3MOB B OelbIX
KPOBSIHBIX TeJbllax (JMeillkomuTax) obpasy-
orea ocobrie benku — anwmumena. OHH
CBA3BIBAIOT ¥ 00E3BPeKMUBAIOT HECBOMCTBEH-
HBIE OPraHu3My BellecTBa. B 3ToM BhIpajka-
eTcda sauyumuan QysEKIUA 6eJKOB.

Benku cayykat U OOHHM H3 HCTOYHHUKOB
SHEPTrHU B KJIETKE, T. €. BHINOJHAIT IHeP-
zemuueckyro QyHKIUIO.

Bonpoc 6. Kakve seuectsa ABNAIOTCA OCHOB-
HbIM MCTOYHUKOM IHEPTHnN?

OCHOBHBIM KHCTOYHHKOM 3HEeprdM B KJIET-
KaX KMBOTHBIX ¥ PacTeHHUI ABJSITCA yIJe-
BoAbl. K HUM OTHOCATCA IIIOKO3a, CaxXaposa,
KJIETYATKA, KpaxMaa u Ap. «Cxkurasg» IJIIO-
KO3y, OpPraHH3M IOJy4YaeT HeoOXOZKMYIO
SHEepTrHuio AJIf IPOXOAAIIHAX B HEM MPOIIECCOB
oOmeHa BeniecTB. JHHBbIE OPraHU3MBI MOTYT
3amacaTth yrjeBobl B B¢ KpaxMana (y pac-
TEeHU) U ryIuKoreHa (Y KHMBOTHBIX W TDU-
6oB). B knybHax kapTodensa kpaxmasJ Mo-
sKeT coeTasaaTsk 1o 80% maccsl, a Y dKUBOT-
HBIX O0CODEHHO MHOTO YTJIEBOJAOB B KJETKAX
[IeYyeHH 1 MbInnax — n0 5%.

YrieBoapl BBILIOJHAIOT ¥ ADyrue QyHK-
UWM, HaOpUMep OIOPHYI0 U 3alUTHVIO.
KaeruaTka BXOJHUT B COCTAB XpPEeBEeCUHBI, XHU-
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TUH o0Opas3yeT Hapy)KHBLIM CKeJeT HaceKo-
MBIX, PAKOOODA3HBIX M APYTHMX YJIEHUCTOHO-
THX.

Bonpoc 7. Oxapakiepusynie pofb XWPOB B
OpraHusme.

ACupsl BBHIIOJHAIOT B OpraHusMe paAfg
GYHKIWII, HanpUMep CIYKaT 3anacHbim
ucmouruxom 3IHepzuu. OHU HaloT opra-
HusMmy 1o 30% Bceil HeobxoagUMOIl eMy 9HED-
ruu. BeIDOIHAIOT KUPHI U cmpoumenbs-
HY10 QYHKYUIO, BXOJsA 00A3aTeNIbHBIMHA
KOMIIOHEHTAMH B COCTaB KJETOYHOH B AAep-
HOi mMeMmOpaH. ¥V HEKOTOPLIX »XUBOTHBIX
JKHUPbl HAKAMJIUBAIOTCA B OONBOINX KOJIHAYE-
CTBAX M CJYKAT TeIJIOU3OJIATOPOM, T. €.
npefoxXpanaom opzaHu3m om nomepu
menaa (Hanpumep, Y KUTOB TOJIIAHA JKH-
poOBOTrO cJoA gocruraer 1 Mm).

Boabiroe 3HaueHMe MMEIOT »KUPHI U Kak
6HYMpeHHUll pe3eps8 600bi: B Pe3yJIbTaTe
pacmerieHusa 1 Kr »Kkmpa oOpasyeTreda a0
1,1 xr BOoABI. ITO OYEHH BAXKHO AJIA 3KUBOT-
HBIX, BIIAJAIONNX B 3SUMHIOIO CIAYKY, — CYC-
JIMKOB, CYPKOB: OJarofapsi CBOMM MOAKOXK-
HBIM JXHUDOBEIM 3allacaM, OHH MOT'YT He IIHTh
B 9TO BpeM4A 10 ABYX MecdAlleB. Bepbiaioasl BO
BpeMA IEePEeXOJIOB II0 MyCThIHE 06X0aATCA Oe3
IUTHA A0 LABYX HeOeJb — HEOOXOAMMYIO Op-
TaHU3MY BOAY OHH M3BJICKAIOT U3 CBOHX I'Op-
00B — BMECTHJIMIIL XKHDA.
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Bonpoc 8. Kakosa pons Bogbl B knerke?

CaMoe pacmpoCTpaHeHHOe HeopraHmue-
CKO€ COeAMHEHHE B JKUBBLIX OPraHW3MAX -
Boza. Ee comep)xaHue xonaebyeTcss B IIUPO-
KHUX Opejeax: B KJeTKax aMaJiu 3y0oB —
okoJo 10%, a B KJeTKax pa3BHBAOIIErocsa
sapogbimma — 6Gojee 90%. B cpegHem B
MHOIOKJIETOUHOM OPraHH3Me BOJa COCTAaB-
et oxkono 80% mMaccs! teaa. Ilpesxae Bce-
ro, Boja onpedeansem ¢guauieckKue ceoli-
cmeéa xKnemxku, ee 006beM, YIPYrOCTb.
MHOroYucJIeHHLEIE XUMHUYECKHE PpeakInu
[IPOXOJAT UMEHHO B BOLHOM CpheJie, TaKk Kak
BOJla — Xopomuil pacmeopumends. lla u
caMa BOJla y4acTBYeT BO MHOTHX XHUMHUe-
CKMX NpEeBpaIleHUuAX.

Boza nmomoraeTr yaajieHUIO U3 OpraHusMa
HEeHY>KHBIX H BpPeZHBIX BelIecTB, 00pasy-
IOIIUXCA B pesyjbraTe obMeHa (6vldenu-
meavhaa (Gynkyua), cuocobcTeyeT nepe-
MEUIeHUI0 KHCJOPOAa, VYIJEKUCJIOro rasa
M [HUTATEJbHbIX BEIeCTB II0 OPraHuUu3My
(mpancnopmuaa @ynryud),

Bona ob6siagaeT xXopoilleidl TeNJOIPOBOJ-
HOCTBIO M OOJBINON TemmoeMKocTeio. Ilpu
U3MeHEeHUH TeMIIEpaTyphsl OKDPYKalollel
cpeibl BOLA IOIVIOLIIAeT MJX BBIZEJAeT Tell-
notTy. BenemcTBue 3TOro TeMiepaTtypa BHY-
TPU KJeTKH OCTaeTcd HEeU3MEeHHOM HJIN
ce KoJeGaHUA OKA3BIBAIOTCA 3HAYUTENBHO
MEHBIIMMH, YEM B OKPYKaIoIleHd KJIETKY
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cpene (menaopezyaupyrwuias QYHK-
yus).

Bonpoc 9. Ha3zosuTe un3BeCTHble Bam yrne-
BOAbI.

K yraesonmamMm OTHOCAT caeAVIOIWe NPH-
pOIHbIE OpTaHNUYECKHEe COeOUHEHUA: TVIIOKO-
3y, bpyKTO3y, caxapo3y, MajabTO3y, JAKTO-
3y, XWUTHH, KpaxMaJj, IVIHKOTeH U MeJJIIo-
J03Y.

Bonpoc 10. Kakyio ponb BLIMONHAIOT B KNeTke
HYKNEUHOBbIE KUCNOTbI?

HyxnenHoBBIE KHCJIOTHI OTBETCTBEHHEI 3a
XpaHenue u nepedauy Hacaredcmaéer-
HblX NPU3HAKOE 0T DPOoJAHuTeJsell K IIOTOM-
ctBy. OHM BXOJAT B COCTAB XPOMOCOM —
0cOOBIX CTPYKTYD, PacCIOJIOMKEHHBIX B KJe-
TOUHOM fAfpe. HyxienHOBBIe KUCJIOTH! Ha-
XOQATCHA TaKiKe B IIHUTOIJIa3Me M ee OpraHo-
Huaax.

Bonpoc¢ 11. KakoB XMMWYECKMA COCTaB XW-
BbIX OPraHN3MoB?

HawubGosnee pacipocTpaHEHHBIE 3JIEMEHTHI B
JKHUBEIX OPTaHH3MaX — KUCHOPOJ, YIJVIEPOH,
BOJOPOA ¥ a30T. B cocTaB »KMBBIX OPraHU3-
MOB BXOJAAT OpraHuyeckue BenjecTBa (0Oel-
KH, YKUDPHI, YIJIEBOALI, HYKJIEUHOBEIE KHCJIO-
THI) ¥ HEOPraHHYeCKHe BelllecTBa (Boga, MuU-
HepaJIbHbIe COJIH).
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3. CrpoeHue pacTuTenbHOW
M )XXMBOTHOWN KNeTOoK

Bonpoc 1. Kakve 4actu oba3zatensHsl Ana kne-
TOK BCEX XMBbIX OPraHn3MoBs?

O6sA3aTeJIbHEIMU YACTAMHM KJETKU SBJISA-
I0oTcs MeMmMOpaHa, LUTOIJIa3Ma W TeHeTuue-
ckuil anmapat (y #4epHBIX OPTaHH3MOB —
AAPO).

Bonpoc 2. BcnomHWTe, Kakas Hayka W3y4aet
CTPOEHME N DYHKLMKN KNETOK.

Hayka, usyyawmasa ctpoesue u GyHKIUN
KJETOK, — uumoJaozus (0T Tped. «OU-
TOC» — KJIETKA U «JIOTOC» — YYeHUe).

Bonpoc 3. 410 Takoe uuTONNE3MaTMHECKan
MemMOpaHa, KaKoBO ee 3Ha4yeHne?

Kiaerka OKpyKeHa nJaa3mMamuyeckoil
membparnoii (or jar. «MeMOpaHa» — KOMXKU-
1a, nJjeHka). Ee pyHKIUM odeHp pasHOOD-
pasHbBI, HO OCHOBHaA — 3alUTHaA: OHA 3a-
IHWMIIAET BHYTPEHHEE COJAEepPKHMOe KJETKHU
OT BO3JAeiicTBHH BHelTHe# cpeabl. Biarogapsa
Pa3JIMUHBIM BBIPOCTAM, CKJaJKaM Ha T1I0-
BEPXHOCTH MeMOpaHBI KJIETKH IIPOYHO CO-
eINHSITCA Mexay coboii. MemOpaHna mnpo-
HU3aHAa CHeIUaJbHBIMU OesiKkaMu, yeped KO-
TOpPBIE MOTYT MEPEMEIIAThCA ONpeleseHHble
BellleCTBa, HeOOXOQHMEIe KJIeTKe HJH II0AJe-
sKaique yaajgenunio u3 Hee. Takum obGpasomM,
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yepes MeMOpaHy ocyIlecTBJIAeTcA 00MeH Be-
miecTB. IIpuyeM, 4YTO OYEeHH BaXXHO, Bellje-
CTBA IIPOIYCKAIOTCA uepe3 meMOpany u30u-
paTeJbHO, 3a CUEeT Uero B KJIeTKe IOAAEPKHU-
BaeTcsa HeobxoauMbIit Ha6Op BellecTB.

¥ pacrenuit niasmaruueckas meMOpaHa
CHAPYKH [OKPHITA ILJIOTHON 0602104 KOLL, CO-
crodAmeil U3 HeNe3sl (KaeTdatku). 06o-
JIOYKa BBINOJIHAET 3AIlUTHYI0 U OIOPHYI
dyurnuu. OHA CNYXXUAT BHENIHUM KapKacoM
KJEeTKH, NPUAABAA el ONIpeJieNIeHHYI0 GopMy
U pasMepbl, IPEIIATCTBYA UPE3MepPHOMY Ha-
OyXaHHIO.

Bonpoc 4. B uem cywHocTb $harountosa?

Pazoyumoz (ot rped. «aroc» — IOKH-
paTh U «IIUTOC» — KJETKa) — IMOTJIoLleHHe
KJIETKOH KPYHHBIX MOJIEKYJ OPraHH4YecKHX
BEIIECTB M Jake IeJAbIX KJETOK. TepMuH
npennokeE B 1882r. pycCKHUM YYeHBIM
N.U. MedyHH KOBBIM.

B sToM npornecce HenmocpencTBeHHOE yUyac-
THe IIPHHHMMAaeT Ija3MaTHYecKas MeMmOpa-
Ha. IIpu daromurose y KJeTKH 00pasyrTCs
BBINAYUBAHUSA [UTOIIA3MEI B BHAE JIOMKHO-
HOXEK, KOTODbIe OKpYIKaAT MNHIIEBYIO
YACTHILY, BaXBATBIBAIOT €€ U IOTPYXKAIOT
BHYTPb KJETKH. 3aTeM o0pasyeTcs IIy3bI-
PEK, BHYTPb HETr0 BBIAENAAIOTCA IHINEEBAa-
pUTEJIbHBIE  BeIlleCTBa, PAaCIIEIAIONINe
3axXBavyeHHYIO NHINY A0 IPOCTHIX OpraHuMuve-
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CKUX COeIUHEHUH — CTPOHUTEJBbHBLIX OJIOKOB.
ITyrem (haroumrosa MUTAIOTCA  MHOIHE
[IpocTeiie. Y IO3BOHOUHBIX »UBOTHBIX
CIIOCOBHOCTD K (harolinToldy COXpPaHMUJIH JHUILb
HEKOTODbIE BUALI KNIeTOK. Hanpumep, y ueo-
BeKa aTo 0esiblie KJEeTKH KPOBU — JIEHKOLM-
Thl. 3aXBaThIBAsT M <«IIOXKUpasd» OoJe3HeT-
BOPHbIe MHKDPOOPraHM3MEI, OHHU 3aljUIaloT
HaC OT ONTACHBIX MHMEKITUH.

Bonpoc 5. KakoBo CTpoeHWe v 3HadveHue Un-
Tonnasmot?

LHumonaasma aBiasgeTcsa BHYTPEHHEHR cpe-
JoM KjeTKHM. B Hell pacmosaraiorca sSApo U
MHOFOYHCJIEHHbIE OPraHOUALI: SHAOILIA3MATH-
yeckas ceTb, pubocomsbl, anmapat l'ossmxu,
JIA30COMBL U paf apyrux. I{uronnasma cocto-
UT U3 BA3KOIO MOJYKHUJIKOr0 BEIIeCTBa U IIPO-
HM3aHa MHOTI'OYHCAEHHBIMU HUTAMHU OeIX0BOH
[IPYPOAEI, BLITIOJNHAIOIINMH QYHKIME CKeJe-
Ta KJaeTKH. lluTommasMa CBSA3LIBAET MEXAY
coboit opraHoHMbl, o0ecHeyHUBaeT IepeMelrle-
Hue 00pa3oBaBILUXCS B Hell BEII[eCTB, U CAMA
SABAAETCS Cpefioil, B KOTOPOH MAYT MHOIOUHC-
JIEHHbIe XUMHUYECKNe PeaKI{H.

Bonpoc 6. B yem coctont pons pubocom B op-
raHusme?

Pubocombt — opraongel KJIETKH, Ha KO-
TOPEIX IIPOUCXOAUT cOOpKa MOJeKyJ Gesxa.
PuGocoMBl ObIJIM OTKPBITHL ¢ TIOMOUIBIO JJIEK-
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TPOHHOro MHUKpocKona B 1953 r. amepukas-
ckuM yuenbim k. Ilammape. B wrammoit
KJIeTKE COAEPIKHUTCA JO HEeCKOJbKHX THICAU
pubocoM. B muTonazmMe OHM MOTYT paclioja-
raThbCs cBOGOTHO MM OLITh IPUKPEILJIEHHBIMU
K HApPY)XHOI IIOBepXHOCTH MeMOpaH 3HJIO-
NJIa3MATHUeCKOil cetu. PubocoMer MOryT pa-
6oTaTh NOOAMHOYKE HWIH OOLEAVMHATHECA B
KOMILIEKCEI (II0JIMCOMEI) — 3TO 3ABUCHUT OT TH-
na 6esKa, KOTOPBIM HA HUX CMHTE3UDYeTCH.

Bonpoc 7. Kakoso cTpoeHune u thyHKUMWU 3HRO-
NI1asMaTMHeckon cetmn?

SHdonaaszmamuyeckas cemo IpeicTaB-
nsieT cobolf Pa3BETRIEHHYIO CETh KAHAJIOB U
MOJIOCTEH B IMTONIJIa3Me KJIeTKH, 00pa3oBaH-
Hyio mMembparamu. OcobeHHO MHOTO KaHAJOB
B KJIETKAX C BBICOKMM YpOBHeM o0OMeHa
penlecTB. Ilo HUM TPaHCIOPTHUPYIOTCA CHH-
Te3UpOBaHHble Ha MeMOpaHaX BellleCTBa.
B cpeanem o6beM sHAOILIa3MATUYECKOH ce-
T cocTasjsAer or 30 o 50% Bcero obwpeMma
KJeTKY. PasanyalorT JBa Tuna MeMOpaH 9H-
OOIIa3MaTHYECKOU CeTH: eaadkxue U wepo-
xosambie. Ha mocnefHUX HAXONSITCA MHO-
rourcaenubsie pudbocombi. Ha riiagkux mem-
fpaHax CHHTE3UPYIOTCA JKUPHI U YIJIEBOXHI.
Taxkue memOpaHBl nMpeobiafalOT B KJIETKaX
CAJIBHBIX JKeJie3, I'Ze OCYILEeCTBISETCA CUH-
Te3 JKUPOB, B KJIETKaXxX IIeUeHH, T/le CUHTE3U-
pyeTcsa IVINKOTE€H, B KJETKax, doraTeix 3a-
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IaCHBIMM IIHTATEeJIBHBEIMH BellecTBaMu (ce-
MeHa pacTeHHI),

OcHoBHasg PYHKIUA NIEPOXOBATBIX MEM-
OpaH — CHHTe3 OeJIKOB, KOTOPEIHA OCYII[ECTB-
JAseTcs Ha pubocomax. Oco6eHHO MHOTO Iepo-
XOBaTbIX MeMOpaH B KJIETKAX KeJied U HepB-
HBIX KJETKaXx.

Bonpoc 8. Hazosute dyHKUUM NN30COM.

JIuzocomur (OT rped. «JIU3UC» — PACTBO-
peHne ¥ «CcOMa» — TeNo) — HebfoNbIIHue
oBaJIbHBIE TeJbila, OKpY)XeHHbie MeMOpa-
HOH.

B snuzocomax Haxoaurca 6Gosee 30 Tuos
pepmermos (BeuecTBa 6€JIKOBOH IIPUPOAEL,
YBeIHUYUBAKOIME CKOPOCThL XUMHUYECKOH pe-
AKIIUH B JECATKH U COTHH ThICAY DPa3), CIO-
COOHEBIX PACIIeILIATE OeJKH, HYKJeUHOBLIE
KHCJIOTBI, TIOJUCAXAPHUIALI, KUDBI U Apyruae
BelllecTBa. PacinensieHue BelLIeCcTB € IIO-
MOIIBLIO (hepMEeHTOB HA3BIBAETCA JU3IUCOM,
OTCIONA ¥ ITPOMCXOAHNT HA3BaHWE OPTaHOMJA.
JInzocoMbl 00pasyoTCAd WMJHM K3 CTPYKTYP
xoMmnuaekca FoapaKu, WIW U3 3HIOIJIa3Ma-
tHuecKoi ceru. OZHa u3 OCHOBHBIX (DYHK-
IIUHA JIU30COM — YYacTHe BO BHYTPHKJETOU-
HOM IIepeBapvBaHUM IIHILEBbIX BeILeCcTB.
Kpome TOro, NMM30COMBI MOTYT pPaspylIaTb
CTPYKTYpPBI CaMO# KJIETKH IIPH ee OTMHpa-
HUU, B X0/le 3MOPUOHANLHOIO PAa3BUTUA U B
pAle APYTHUX ClIy4YaeB.
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Bonpoc 9. 470 npencrasnfer cobown annapar
lonbAxu, KakoBbl ero GyHKumM?

OcHOBHOH CTPYKTYPHBIA 3J€MEHT anna-
pama Toanwvdimu — wmembpaHa, KoTOpas
ofpasyeT mnaxeThbl YILIOIEHHBIX IHCTEPH,
KPyIHBle U MeJKHe Ny3sIipbKH, IlncrepHEI
arnnapata 'oabaku coeJUHEHBI ¢ KAHAJaMH
9HAOIIa3MaTHIeCKOM ceTH. IIpousBeneHHbIe
Ha MemOpaHax B3SHIOIIJIA3MAaTHYECKOH CceTH
0OesikH, IOJKCaxapuibl, >KUPbl epeHOoCATC
k annapaty I'oabokn, HaKanJIUBalOTCA BHY-
TPHU €T0 CTPYKTYP U «YIIaKOBHIBAIOTCA» B BU-
Jle BeIllecTBa, I'OTOBOro N00 K BBIAEJIEHUIO,
Jaub60 K HCHOJB30BAHHMIO B CaMOil KJIETKE B
IIpoliecce ee }KU3HeJeATeILHOCTH. B annapa-
te Fonpaixn ob6pasyrwoTrca gusocombl. Kpome
TOr0, OH y4YaCTByeT B HapalllUBAHUU ILIUTO-
nnasMaTH4YecKo¥ meMOpaHbI, HalpuMep BO
BpeMd JeJIeHUs KJIETKH.

Bonpoc 10. Pacckaxwrie 0 3Ha4YeHUM KNeTOu-
HOro fapa.

A0po (no Jar. — «HyKJIeyc», 0O rped, —
«KapMOH») — BaKHeHlIas CTPYKTypa KJIeT-
Ku. Onucano B 1831 r. aHTIMHCKHM yYEHBIM
P. Bpoyuowm. dAapo — obsasarensbHbIl
KOMIIOHEHT BCEX KJIETOK, 3a HCKJIUYEeHHEeM
npeabAnepHBIX (6aKTepHil, NTYYHUCTHIX T'PH-
60B M CHHe3eJIEHLIX BOJOpPOCJei) U AoKJe-
TOUHBIX (BUpYCHI, daru) opraHusMmon. Sapo
00BIYHO N1apPOBUAHON (DOPMEI, HO €CJIM KJIeT-
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K& CUJIbHO BBITSAHYTA, TO OHO CTAHOBUTCS Be-
PETEHOBUAHLIM. ¥ MOJOABIX KJIETOK SAAPO
paclioJIOXKEHO B IIEHTPe, yV 3PEeNIbIX MOJKET
CMeIlaThbCs B CTOPOHY.

Ponp sigpa uckmountennHo Beanka. OHO
ABJsIeTCA HOCHUTEJIEM HAacJIeJCTBeHHOH WH-
dopMalMK KJIETKH, YIPaBASET IIPOLECCOM
o0MeHa BeIlleCcTB, VYACTBYET B eJIEHUH KJIeT-
KU 1 TIOJIOBOM ITPOLIECCE, PETYIHPYET U3MeHe-
HHe 0DIIEero YMCJa OPraHOUAOB KJIETKH.

Bonpoc 11. [ge pacnonoxeHo sApbILKO?

AO0pvLutko npeacTaBiasieT cob0oi IJIOTHOE
OKDYIJIOE TeJblie, [IOrPY>KeHHOe B AAeDHBIH
cok. B anpax pasHbIX KJIETOK YHCJIO SAADPBI-
HIeK MoxKeT Koaebarkbea or 1 g0 5—7 u
Oosiee, SIADBINIKKM €CTh TOJLKO B HeJeJsd-
ITUXCS ANPax; BO BpEMS AeJIEHUSA OHU HCUe-
3aI0T, a MocJIe 3aBepLIeHUdA AejleHUA BO3HU-
KaIOT BHOBB.

Bonpoc 12. Y10 Takoe XpPOMOCCOMbI, KakoBa
WX ponb B KNeTke?

Xpomocombt (OT rped. «XpoMO» — IBET ¥
«COMa» — TeJ0) — OCHOBHBIE CTPYKTYDHI AJ-
pa. XpomocomMamy OBLIM Ha3BaHBLI TeJIbIIA,
HHTEHCHBHO OKPAIIIMBAIOIHeCAd U MOTOMY XO-
pOLIIC 3aMeTHBIE BO BPEMS OEJIEHUA KJETOK.
B nepuon Mexxay AeJIeHHUSIMUA XPOMOCOMEI He
BuAHbI. [J1aBHaA GYHKIMA XpOMOCOM — Xpa-
HeHMe ¥ Iepejava HaCAeACTBEHHOH UWH-
thopmaruu.

22

-



4. [leneHve KneTKn

Bonpoc 1. KakoBa pofib AeneHna KNetok 8
XXWN3HW OpraHn3MoRB?

HeneHue — BaXHelilllee CBOMCTBO KJIETOK,
0e3 Hero OvlIM OBI HEBO3MOXKHEI POCT U Pas-
BUTHWE MHOTOKJIETOUHBLIX OPraHHU3MOB, 3aMe-
HAa U BOCCTAHOBJIEHHUE OTHAEJBHEIX KJIETOK,
TKaHeld WM JasKe NeJbIX OpraHoB. lleneHue
KJIETOK JIEJKUT B OCHOBE Pa3MHOXKeHUA opra-
HU3MOB.

Bonpoc 2. Ha3osuTe OCHOBHbIE THMLI AeNeHNS
KNeTokK.

Pasanuaior pxBa OCHOBHBIX THIIA Jese-
HUA — Mmumo3 (OT rpedy. «MUTOC» — HHUTb)
u Mmeito3 (OT rpeu. «MeHO3UC» —— yMEHBIIIe-
H¥e). B pesyibraTe MuTO3a U3 OZHOM MarTe-
PUHCKO KJeTKu 00pa3yIoTcs ABe JoUepHUeE.
ITpu sToM 4Yucia0 XpoMOCOM B 00erX Jouyep-
HMX KJEeTKax TaKoe e, KaK U B MaTepuH-
CKOH KJeTKe, T. e. JoUepHUe U MaTepHUHCKAas
KJIETKY OAVHAKOBLI,

B pesayanTtare Meiio3a o0pasyloTca He IBe,
a YeThIPe KJJeTKHN, KaKXJgadA U3 KOTOPHBIX UMCET
Habop XpoMOCOM BJIBOE MEHBIINH [0 cpaBHe-
HUIO ¢ MATEPUHCKOU KJIETKOI.

Bonpoc¢ 3. Y10 takce MuTO3?

Mumo3 — OCHOBHOM cIoco0 HgeneHus
KJIETOK, IIPM KOTOPOM 00e AouyepHHEe KJIETKH
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NOAYyYaloT TaKo# »Ke Habop HacJeACTBeHHOM
vHpOpMAaNMH, KaKoil OBl y MaTEepPHHCKOH
KJETKH.

MuTo3 6511 OTKPBIT € ITOMOIIBIO CBETOBO-
ro MUKpockomna B 1874 r. pycckuM y4eHBIM
N. 0. YucTAKOBB M B DPAaCTHUTENBHEIX
Kiretkax. B 1878r. B. PanemMMuUHrom
v pycckuM yuenniM II. UI. TlepemMex Ko
9TOT mIporiece ObLT OOHADYKEeH B »KUBOTHBIX
KJeTKax. ¢ JKHUBOTHBIX KJETOK MUTO3
aaurcss 30—60 MuH, V pacTHUTENBLHBIX —
2—3y.

B MuTO3€ MOMKHO BEIAEIUTD YeThIPE a3k,
B nepsoii ¢daze nenenus (npodase) 1ByXpo-
MaTHAHBIE XPOMOCOMBI CIHMPAJHU3YIOTCA U
CTAHOBATCA 3aMETHLIMM, AAPBIIIKU U AOEp-
Hasg 000JI0YKa pacnajarmTcs, HAYWHAIOT 00-
Pa3oBBIBATLCA HUTH BepeTeHa AejeHus. Bo
BTOpO# (hase (Meradasde) XpoMOCOMEI CKAaIl-
JINBAIOTCA Ha 3KBATOPE KJETKH; HUTH Bepe-
TeHa JeJIeHUS MAYT OT IIOJI0COB K IPUCOea -
HAIOTCA K XPOMOCOMAaM: K KaXXJ0¥ XpoMOCO-
Me IMOZXOJAT ABAa NYYKa HHUTENH, UAYIIUX OT
KajKJIoTo u3 moawcoB. B TpeTneit dase (aHa-
(haze) mpoUCXOZUT pacxorKIeHHe XPOMOCOM
K [I0JI0CAM KJEeTKH. O9TO caMas KOpPOTKad
¢dasza murTosa. B yerBepTtoii dhaze (Tesodase)
JBH}KEHUEe XPOMOCOM 3aKaHYHMBAETCH M IIPO-
UCXOOUT UX pacCKpyuuBaHue B TOHKHUE HUTH,
(hopmMupyeTca SAAPBIIIKO, BOCCTAHABJIUBAET-
ca siaepHas oboJI0YKa, HA 9KBATOPE 3aKJia-
IblBaeTcsA Iieperopoaka (y pacTeHU) HIH
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mepeTAXKa (y »KHUBOTHBIX), HUTH Bepe'reHa
JeJIeHUs HCUE3a0T.

Bonpoc 4. 4Yto npoucxoguT B KfeTke nepeq
fenenvem?

Ilepen meseHMeM B KJETKE MNOABIAIOTCH
cllenHaJbHble «DeJIKM OeJeHHusa», H3 KOTO-
PBIX OYAYT CTPOUTHCS HUTH BepeTeHa Jelie-
HMsA. B nuTomiasMe yBeJIMUUBAETCS YHCIIO
OPraHOHAOB M HaKaIJIMBAETCSA B3HAUHTEJb-
HOe KOJHYeCTBO JHEPTrHH, IIOCKOJBKY IAJA
BCEeX OBHYKEHHH U mepeMeUleHHH XPOMOCOM
B KJeTKe, IIOCTPOEHHs BepeTeHa AeJIeHHA U
o0pa30BaHUA MEKKJIETOUHBIX I1€PEeropoiOK
TpebyloTcs OoJibllIMe 3aTpaThl SHEPruu.
Y nBanBaroTCA XPOMOCOMBI: KayKJafd COCTOUT
U3 ABYX JOYEPHUX XPOMATHUL.

Bonpoc 5. [1e Haxo4AaTCA XPOMOCOMbI?

XpoMOCOMEI HAXOOATCSA B AAPE KJIETKH.

Bonpoc 6. Yo Takoe xpoMatnaa?

Xpomamuda — [OYEPHAA XPOMOCOMA,
ofpasynoImasca B pe3yabTaTe YABOEHUSA
MAaTepPHHCKON XpPOMOCOMEI.

Bonpoc 7. Y10 Takoe mMenos?

Meiio3 — crnocob geseHUs KJIETOK, OTUH
M3 2TAIOB 00pasoBaHUSA IOJOBBIX KJETOK, B
pe3yJbTaTe KOTOPOTO KJETKH JeJIATCA ABAXK-
ABbI 1 HaOOp XpOMOCOM YMEHBIIIA€TCA BABOE —
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CTAHOBHUTCA NOJIOBUHHBIM. IIpm stomM u3 oz-
HOI KJIeTKH 06pa3yloTcs uYeThIpe NOUepHUe.
OcoGeHHOCTHIO MeHo3a ABIAETCS TaKKe 00-
MeH y4acTKaMM XpoMocoM. Meio3 cocTOUT U3
IBYX MOCJIEIOBATEIBHBIX MeJIeHNI.

Ilepeéoe Odenenue — HnHaubGojsee CIOK-
HEIN M BasKHBIN oTan. OH nmoapasgesaeTcsa Ha
yerbipe Gaspl. B nepBoit ¢ase (mpodaze)
napHble (FOMOJIOTUYHBIE) XPOMOCOMEI Mare-
PHHCKOI KJEeTKH (KarKIad U3 KOTOPHIX K Ha-
yany AeJeHMA COCTOUT U3 IBYX XPOMAaTHA)
NOAXOAAT APYT K APYTY, NepPeKpPenuBamTcs,
00pa3ysa MOCTHKH, 34TeM O0O0MEHUBAKTCH
yuyacTKaMH, 1 IIOCJe 3TOr0 XPOMOCOMBI Pas3b-
enuHATCA. Bo BTopol (dhase (MeTadase) aTn
MmapHbie XPOMOCOMBI PACIOJIAraloTcss Mo 9K-
BaATOPY KJETKH, K Ka)KIOH U3 HUX ITPUCOeIU-
HSETCS HHThL BepeTeHa JeJieHHs: K OJLHOU
XpoOMOCOME — OT OAHOro IIOJNIOCA, KO BTO-
poit — ot gpyroro. B Tpertbett (hase (arHada-
3e) K MOoJIocaM KJEeTKM PacXoUATCA IBYXPO-
MATHAHLIE XPOMOCOMLI: 13 KaMXIOH maphl
0JHAa — K OJHOMY TOJIIOCY, BTOPas -— K JApY-
romy. [Ipu aTOM YHCJIO XPOMOCOM V II0OJIIOCOB
CTAHOBUTCA BBOE MeHbIlle, YeM B MaTepUH-
CKOU KJIeTKE, HO OHH OCTalTCA ABYyXpOMa-
TUAHBIMU. 3aT€M NPOXOAUT yeTBepTasd (asa
(Tesiopaza), B pesyapTare KOTOPOH o0pasy-
IOTCA JOYEPHHE KJIETKHU € YMEHBbIUEHHBIM
BIBOE UYHCJIOM XPOMOCOM, Ka)XJad M3 KOTO-
PBIX COCTOMT M3 ABYX XpoMaTum.
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Ilocse aToro HaunHaeTcA 6mopoe dene-
HUe, BO BCEM IOXO0Mee HA MUTO3, 38 UCKJIO-
YeHHEM TOro, 4YTO Iepes HUM He TIPOHCXOJUT
yABOeHUA XxpomocoMm. B 1meproit ¢aze agep-
Hast 000J0UYKa paspylaercd, AADBLINIKO HC-
ye3aeT, 00pas3ylOTc HHUTH BepeTeHa Jelie-
HUA. Bo BTOpo# ¢dase XpoMOCOMBI BbI-
CTPaMBaIOTCA II0 9KBATOPY, IPHKPEIAAITCH
K HUTAM BepeTeHa. B Tperneil dase xpo-
MAaTHABl XPOMOCOM O0EHMX JOUYEPHHX KJETOK
pacxomsitca K IojJwcaM. B pesyiasTarte
00pa3yloTCca 4YeThipe KJETKU C OFHUHAPHBIM
Habopom xpomocom. U3 aTux Ki1eTok popMu-
PVIOTCS IIOJIOBEIE KJIETKH.

IIpn cAMAHMM MOJOBBIX KJETOK YHCJIO
XPOMOCOM BO BHOBbL 00pas3oBaBIlIeiica KIETKe
BOCCTAHABJIUBAETCA.

Bonpoc 8. Yem MMTO3 OT/IMY3ETCA OT MeN03a?

MuTo3 o6ecmeuyHBaeT MOCTOAHHOE KOJHYe-
CTBO XPOMOCOM BO BceX KJIETKAX OPraHM3Ma.
Kierkn, BOSHUKaONME B Pe3yJAbTATE MHTO-
3a, NMeIOT ABOMHOI Habop xpoMmocom. Meiios
JKe CBf3aH C IOJIOBBIM Pa3MHOKeHUeM, K B
pPe3yIabTaTe ero o6pasyioTcAa MOJOBLIE KJEeT-
KH C OIMHAPHLIM HA00OpOM XpPOMOCOM.

Bonpoc 9. (konbko KNetok obpasyerca B pe-
3yNbTaTe MUTO3a ¥ Meno3a?

B pesyabTaTe MuTO3a M3 OAHON MaTEpHH-
CKOM KJETKM o0pasyioTcA ABe ACYepHHUe.
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Ilpu aTOM YHMCJIO XPOMOCOM B 00€HX HOYep-
HUX KJETKaX TaKoe JKe, KaK ¥ B MaTepHH-
CKOU KJIETKe, T. €. I0OYepHUE U MaTepHHCKadA
KJIeTKH OJUHAKOBBLI.

B pesynwpTare Meilosa obpasyrorca He IBe,
& YeTHIPE KJIETKU, KarKJIasad U3 KOTOPBLIX HMe-
€T BJABOE MEHbLIUe XPOMOCOM IIO0 CPaBHEHUIO
C MATEPUHCKOHN KJIETKOM.

5. TKaHN pacTeHUN U XUBOTHbIX

Bonpoc 1. Y10 Takoe TkaHb?

TrxaHb — rpynna pasjinyHbIX THUIIOB KJe-
TOK M MEXXKJIETOUHOE BEIIeCTBO, CBA3AHHLIE
BBITIOJIHEHMEM OOIKX QYHKIWH.

Bonpoc 2. Kakume TKaHWU XMBOTHbIX OpraHu3-
MOB Bbl 3HaeTe?

¥V *KUBOTHBIX OPTAHW3MOB BBIENAIOT YETHI-
pe TUHa TKaHeH: anumerualvHylo, coedu-
HUMEeAbHYI0, MblUlewHYI0 U HepeHYto. Tka-
HM 06pa3yIOT OpraHbl ¥ CUCTEMbBI OPTaHOR.

Bonpoc 3. HasosuTe 0COBEHHOCTK CTPOEHUS
3MNTENNANBEHON TKaHW.

Kaerxkn, cocTaBiAOmMMe 3MUTENUANTDHYIO
TKaHb, O4YEHL IIJIOTHO IIPUJIEraxT ApYyr K
IPYyry, a MexXKJeTOYHOe BellecTBO II0YTH OT-
cyrcTrByer. Takoe cTpoeHuwe ofecmeuuBaeT
3alUTY HHUKeJeKallluX TKaHel, HalIpumep,
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OT BBICBIXAHUA, NPOHHKHOBEHUA MHUKpPOOOB,
MeXaHUYEeCKUX MOBPeKAeHMN. DIIUTEINnAb-
Hafd TKaHb BBICTHJIAeT HAPYXKHYIO IIOBEDPX-
HOCTh TeJa KUBOTHBIX, 4 TAKKe ITOJIOCTH
BHYTPEHHUX OPraHoB, HAIpUMep POTOBYIO
MNOJIOCTH, IOJIOCTH JMKEJYAKA, KULICYHHKA.
Takske snUTeNHAJbLHAA TKaHbh YYacTBYET B
00pa3oBaHNH »eJjie3 — CJIHHBIX, HOTOBLIX,
MOMKeJYOYHOM, MeYeHN U APYTHX, KOTO-
phle BBIACJSAIOT Ba)XHbLIE AJIS OpraHU3Ma Be-
mecTsa.

Bonpoc 4. Kakve opraHbl 0bpazoBaHbl coeam-
HUTENbHOW TKaHLIO?

CoeguHNTENLHBIE TKAHM BXOAAT B COCTAB
Bcex opraHoB. JKuakas coeIHMHMTEeIbHAA
TKaHb 00pa3yeT KpOBb, ILIOTHAS — KOCTH,
pBIXJIasi — 3aNOJIHAET IIPOCTPAHCTBO MEXAY
OpraHaMH.

Bonpoc 5. 410 Takoe kpoBb?

Kposy — uaras COeIUHHTEJIbHAA
TKaHb. OHa COCTOMT U3 KHAKOH vacTm —
IJIa3MBI M OTJENIBHEIX (DOPMEHHLIX 3JIeMEH-

TOB: KDACHBIX KPOBAHBIX KJETOK — 3IPUT-
POLIUTOB, GEJILIX KPOBAHBIX KJIETOK — Jei-
KOIIMTOB U KPOBAHBIX IMJIACTUHOK — TPOM-

fouuToB. PopMeHHBIE BJIEMEHTBHI KDPOBH
o0pas3yoTea B KpPOBETBOPHBIX OpraHax: B
KpacHOM KOCTHOM MO3Tre, IIe4eHU, ceJie3eH-
Ke, JuMmdaTHuecKux yanax. B opranusme

29

— _=m



KDOBb BBINOJHAET DAa3JH4YHbIe (QYHKIHU:

JdblxamenbHy0 — TIEPEHOCUT KUCJIOPOA
OT JIETKHMX K TKaHAM M YIJIeKHCJILIN ras or
TKaHEeH K JETKUM; LUmamenvHyro — Jo-
CTaBJIAeT IKILEBLIe BEILeCTBA K KJIETKaM;
éb.denumenvHy0 — BBIHOCUT HEHYKHEIE
HpoAyKThl o0OMeHa BeIecTB; mepmope-
2YAAMOPHYIO — DPEryJupyeT TemIlepa-
Typy Tesa; 3aujumHyr0 — BblpabaTbiBa-

eT BelllecTBa, HeoOXOOMMEBIe AJsT OOpPBOBI C
MHKPOOPraHU3MaMU, 1 Pe2YyLAMmoOPHYI0O —
IOCTaBJISET OPraHaM M CHCTeMAaM BelllecTBa,
KOTOPBIE DPETYAUPYIOT UX OEATEeIbHOCTD.
KpoBb IIUPpKYJIUPYET B 3aMKHYTOH CHCTEME
cocynoB. O0BeM KpPOBU B TeJje UEJOBEKA B
cpenHeM OKoJo 5 JI.

Bonpoc 6. Kakosbl OCHOBHbIE CBOWCTBE Mbl-
WeYHOW TKaHK?

Ba)xHasa 0CO0EHHOCTH KHBOTHBIX — HX
croco0HOCTh K HepelBUKeHUIO. [IBuiKeHUe
OOJIBIIMHCTBA JKMBOTHBIX -— pPe3yJbTaT

conpameHui Mbni. MBIIINBE COCTOAT U3
MbILIeYHOH TKaHu. PasnuuaioT riagxkyio H
[IOTIePEeYHO-MOJIOCATYI0 MbIIIEYHble TKAHH.
HNx ocHoBHOe cBoOiicTBO — BO3OYVIMMOCTD
U COKPaATUMOCTD.

KneTku rimaakoi MbIHIeYHOM TKAHU OJHO-
s/lePHBIE; OHM COKPAILAKTCA OYEHb MEAJIeH-
HO, HO MOT'YT [0OJIT'O OCTaBaThCA B COKpallleH-
HOM COCTOAHUK. UMEHHO riajKue MBIINIbI
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obeceuuBalOT MNPOAOIKUTENBHOE CMBIKA-
HHe CTBODOK PAKOBUH MOJLIIOCKOB, Cy’KeHUe
M pacliMpeHHe KPOBEHOCHBIX COCYJOB y ue-
JIOBeKa.

IToepeuHo-nosI0CATasA MBILILA COCTOUT U3
MHOI'OAZAEPHBIX BOJIOKOH, HMEMOIHX IoIle-
PEYHO-TIOJIOCATYI0O MCUEPUEHHOCTh, — OTCIO-
Ja U Ha3BaHWe TKaHU. [lomepeuHo-moJioca-
TaA MEIIIIA MOXXeT GBICTPO COKPALAThCA —
B THICAYY pa3 GeICTpee, ueM raaakad. Mmen-
HO COKpalIeHUAMH IIOIePeYHO-I0J0CaTOM
MYCKYJIaTypbi 00ecredyuBaioTCs OBICTDHIE
IBHKEHUA YJIEHUCTOHOTUX (HACEKOMEIX, pa-
KOB, IayKOB) U MO3BOHOYHBIX.

Bonpoc 7. Kak ycTpoeHbl HepBHbie KneTku?

HepBHas KjeTka coCTOMT U3 TejNa H
MHOTOYHCJIEHHBIX OTPOCTKOB pPasiNYHON
IMUHBL. OZWH M3 HUX OOBIYHO OCOGEHHO
OJIVHHBIH, OH MOXXeT OBITH B JJIHHY OT He-
CKOJIBKUX CAHTHMETPOB J0 HECKOJLKHX MET-
poB, Kax, Hampumep, y »kupada. OCHOBHOe
CBOMCTBO HEPBHOH KJIETKH — 3TO BO30yAH-
MOCTH U IPOBOAXUMOCTD.

Bonpoc 8. Kakve TUnbl TKaHen BCTPEYAIOTCA
y pacreHnin?

B pacTeHuAx pasndyamT 06pa3osamenv-
HYI0, OCHOBHYIO, NOKPOBHYI0, MeXAHULE-
CKYI0 ¥ npo600Au, Y0 TKAHHU.
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Bonpoc¢ 9. B 4em 0CODEHHOCTN CTPOEHWA 0O-
pa30BaTeNbHOM TKAHW PacTUTeNbHbIX OPraHnM3ImMos?

ObpasoBaTesbHas TKaHb 06J1aaeT CIoco0-
HOCTBI0O K JeJIeHWI0, OOpPA30BAHMUIO HOBBIX
KJeToK. TKaHb COCTOUT M3 IIJIOTHO TIpHJIe-
ralouiux Apyr K ApYyry MeJKuX KJETOK, uMe-
IOI[UX TOHKYIO KJIETOUHYIO CTE€HKY, KpYII-
Hble IAPA, B UX [UTOIJIAa3Me COBCEM HET Ba-
Kyoseil. KaeTku TKaHu [AedATCA M HAOT
HavaJo APYTUM BHAAM TKaHe.

Bonpoc 10. B kaknx 4actax pacTeHus Haxo-
nntca obpasoBatenbHan TKaHb?

BbeinessawoT HECKOJBKO THIIOB o00pa3soBa-
TeJIbHOU TKAHU: 8epXYyuwleiHy10 — pacloJja-
raeTcsa Ha BepxXyIUKax crebjiell 1 KOHYMKAX
KODHEW, OCYIIEeCTBJAET POCT B AJIUHY; OOKO-
eyio (kambuit) — obecrieunBaeT pocT cTebia
U KODHSA B TOJIILIUHY; 8CMABOLHYI0 — HAXO0-
AUTCS V OCHOBAHHIH MEXXIOY3JHH, OTBEYAET
3a poct cTebJell B JIMHY U PAHE8Y10 — BO3-
HUKAaeT BO BCEX YACTAX PACTeHMU IIpH paHe-
HUU (13 o6pas3oBaTeJIbHOM TKAHU IIETUKOM
COCTOMT 3aPOXABIII PACTEHUA).

Bonpoc 11. Kakas 1kaHb obecneymsaet ono-
Py Tena pacTeHWa 1 erc opraHos?

Onopy pacTeHUI0, ero oprafaM IpuaaeT Me-
XangyecKasd TKaHb. KJIeTKU ee UMEOT YTOJI-
IIeHHbIE, OpeBecHeBIIINe 000J0UKHM, a HKUBOE
COZlepKHUMOe B HUX YaCTO OTCYTCTBYET.
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Bonpoc 12. HazoBute TKaHb, NO KOTOPOW B
paCTeHWAX NepenBUralnTca BOAa, MUHEpanbHble Conu
N OpraHn4eckme BeLLecTBa.

Bogaa, pacTBopeHHBIe B HEl MHHEpAaJbHEIE
U OpraHudvecKHe BeIecTBa IlepejiBUraloTCs
no mnpoBogsAmieidl TkaHu. KieTku mpoBopA-
el TKaHM MOT'YT OBITh KaK JKHUBBIMM, TaK
¥ MepTBeIMH. 10 BHemIHEeMY BUAY OHUM OYEHbL
HAIIOMUHAIOT JJIMHHLBIE TPYOOUYKH, KOTODEIE
TAHYTCA Uepes KOpeHb U crebens B JIUCT,

6. OpraHbl LBETKOBbIX pacTeHun

Bonpoc 1. 410 Takoe opran? Kakme opraHbl
pacTeHnn Bbl 3HaeTe?

Opzan (oT rped. «OpraHoOH» -— OpYAHE,
MHCTPYMEHT) — 3TO YaCThb TEJA, BBIIIOJIHSIIO-
mas onpejesnesdble GyHruuM. Kasapii op-
raH UMeeT CBOe CTpoeHue, hopMy B pacIoJio-
JKeHMe B opraumame. OpraHsl HBETKOBOroO
pacTeHus — KOpeHb, mofer, IBETOK, IJIO,
cems. Ilober — c10XHBIH OpPraH, OH COCTOUT
3 cTebJis1, TUCTheB K MOUeK.

Bonpoc 2. KakoBO 3HaYeHWUe KOPHA?

Kopent yaep:kuBaeT pacTeHHe B IIOuBe,
OCYIIeCTBJSET HOIJIOIeHNe BOABI ¥ MHHE-
paJIbHBEIX BEHIecTB M 00ecIeYnBaeT UX IIPO-
BeeHne. TakiXe KOpeHb HaKallJIMBaeT 3a-
HacHbIe BeOIecTBa. ¥ HEKOTOPBLIX pacTeHWI,
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KUBYIIMX Ha OeAHBIX KHCJIOPOAOM IMOYBAX
(Hanpumep, TponUUYeCKHe MaHI'DOBBIE Hepe-
BbA), KOPeHb cHal)KaeT MOA3EMHBIE YaCTH
BO3AYXOM. ¥ IpYrux pacTeHui (Hampumep,
TPOlIMUYEeCKOro OaAbAHA) HMMEITCA KOPHU-
noxanopku. Pacrenus co cnabeiMm crebieM c
IMOMOLIBI0 KODHEH-NPUUENOK NOTHUMAIOTCS
BBEpX IO CTEHaM, CTBOJIAM COCELHUX pacTe-
HUI.

Bonpoc 3. Yem crepxHeBasi KOPHEBAS CMCTEMA
OTNVHAETCA OT MO4KOBATON?

MuorouncJeHHBEIe pPa3BETBJIEHUSA KOPHSA
00pa3yoT KOpPHEBYIO CcHCTEMY. B HeH
pasJm4aioT rAaBHBIHA, IPAJATOYHBIE U GOKO-
Bele KOpHH. KopHeBBIe cHcTeMBI OBIBAIOT
cmepHHe8ble — C XOPOILO PA3BUTHLIM IJIaB-
HbIM KOpHeM (JII0THK, (Pacosib, OAYBAHUYUK) U
MOUKO0BaAMble — C HEJOPA3BUTLIM UJIH PAaHO
OTMUPAIOIINM I'VIaBHBIM KOpHeM (puUc, IIIie-
HULA, JYK).

Bonpoc 4. Kakve pacteHus UMEIOT CTepxHe-
BYIO KOPHEBYIO cuctemy?

CTep}KHeBbIe KOpPHEeBBbIe CHCTEMBI HMEOT
TaxKkHue pacTeHusa, KaxK JITHK, Q)aCO.Hb, ro-
POX, OAYBaAaHYUK, KJIeBep, po3a, MOPKOBb.

Bonmpeoec 5. 1o takoe nober?

ITo6ez — 2TO CNOXKHBLIA OpraH, KOTOPHIA
COCTOUT U3 CTeOJNA, IUCTHEB U IOYEK.
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Bonpoc 6. Kak pacnonaraictcs fMCTbA Ha
crebne?

OOBIYHO JIUCTHA 3aHMMAIOT Ha cTedsae 00-
KOBOE MOJIOYKeHHe.

Bonpoc 7. Kakaa nodka HasbIBaeTcA SINCTO-
BOW?

Bonpoc 8. 4o Takoe noyka?

ITouxa — ato 3auaTouHBIA no0er. Pazin-
YAIOT JUCTOBBIE H [BETOYHEIE TOYKH.

Jducmoébimu HA3LIBAIOT NOYKHU, B KOTO-
PhIX 3aKJIOUYEHBl 3a4aTKM OyayIero crebias
M JUCTHEB (B I[BETOYHBIX — emie M 3aYaTKH
IBETKa UM LBETKOB). BecHOU ¢ HacTyILIe-
HHEeM TelJia ToYKM HabyxaloT, JIomaloTcHd,
M HApYyXKy HOABJAAIOTCA MOJIOAblEe 3eJIeHbIe
JHUCTBA, OYTOHBI IIBETKOB — HAYMHAETCA
pocTt nobera.

Bonrpoc 9. KakoBo 3Ha4eHWe NnCTbes?

B nucre mpomcxonAT CI0MKHBIE IIpoOIlec-
Chl ABIXaHUS, OOpa30oBaHUA IHTATENbHBIX
BelllecTB, HUCIAPEHUS BOLBI. ¥ HEKOTOPBIX
pacTeHuil JUCTbA BUAOU3MEHSIIOTCA W BhI-
IMOJIHAIOT HEeCBOHCTBEHHBIE HM (DYHKIIHHN;
KOJMIOUKY KAKTyCa — B4IHUTHYIO, YCHUKH ro-
poxXa — OIIOPHYIO (OHU yAePKUBAIOT TOHKHUH
crebeslb DACTEHVWA B BEePTUKAJIBHOM IIO-
JIOXKEHHHN).
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Bompoc 10. Kaxue DuiBalor NUCTLA?

JIucTea passU4arTCA KOJAMYECTBOM JIHC-
TOBBIX IJIACTUHOK Ha depeluke. Tak, JUCTLA
0epeabl U JUITHI UMEIOT 10 OLHON JIUCTOBOM
IJIaCTHHKE — 3TO Npocmbuie JIUCTbSA. A Yy
JIMCTheB PAOHHBI, aKaluuy, IIHUIOBHHKA Ha
YepelKe [0 HECKOJBbKY JHMCTOBBLIX ILIACTHU-
HOK — 3TO CJOXNCHble JIACTBA.

Bonpoc 11. Pacckaxure o BHEWHEM CTPO-
eHUK nucTa.

JIucr 3aHnMaeT Ha cTebse GOKOBOE II0JIO-
JKeHue M OOBIYHO COCTOHT U3 JUCMOB0il
naacmuHKU, KOTOpaa KpemuTcs K cTeBJIIo ¢
MOMOIUBI0 4¥epeulka. ¥ MHOTHX DACTeHHH
JUCTHS JUIIEHB! BHIPAYKEHHOTO YepernKa —
TaKUE JHCThS HA3BIBAIOT cHIAYMMH. Hux-
HASA YaCTh JICTa HA3BIBAETCHA €TI0 OCHOBAHU-
em, a BBIDOCTHI YePEILIKA — NPpUJLUCMHUKA-
Mu. OgHAKO HE BCe PACTEHUA MMEIOT IPUJIN-
CTHUKM (CHUPEHb, JIAHZBIII) 4 YepelKH (JIeH,
3Jopes, TBO3AUKA).

Bonpoc 12. Kakue pyHkumMn BbINOAHNET CTe-
Bens?

Crebesib BLIHOCHUT JIUCTLA K CBETY, HA HeM
pacnonaraioTcAa IMOYKHU, MOJOAble OOKOBBIE
noberu, UBETKH U ILI0ALI. OH CIAYKHUT pacTe-
HHIO OIIOPOH, CBA3EIBAEeT MeXXJy coboil Bce
ero 4acTHd; N0 HEMY I[IepPeIBUTAIOTCA BOJA U
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pacTBOPDEHHBIE B Held MHHepaJbHble U Op-
raHndyecKWe BelecTBa. BHAoU3MeHeHHbIe
crebiin — KaAyOHH KapTodens, KOpHeBHIIe
UpHCAa — BBLINOJHAIT (QYHKIHIO 3anacaHus
[IATATENbLHBIX BEIIECTE.

Bonpoc 13. Kakoe cTpoeHWe MMEET LBETOK?

IIBeToK y GonbIIMHCTBA pacTeHUM — ca-
Mas ApKadA M 3aMeTHadA yacThb. OGBIYHO OH CO-
CTOMT U3 LAULEY KL, COCTOALIEH U3 Yauleauc-
mukKos, eernuurxa, o0pasoBaHHOTrO Jenecm-
xkamu, necmuikxa (OJHOTO UM HECKOJIbBKHX)
U muiiunok. Co crebiieM I[BEeTOK COeLHHEH
ysemonoxckoil. Bce 4yacTn nseTka pacmoJa-
TalOTCA HAa UY8emoJokce, KoTopoe y 00Jb-
IIMHCTBA PaCTeHUH ABJSETCA pacOIHpeHBOH
YaCThIO I{BETOHOMKH.

IIBeTK1 BBIMOJHSAIOT QPYHKIHUIO MIOJOBOTO
Pa3MHOXKeHHA.

Bonpoc 14. Ha3osuTe rnaBHbie 4acTv LBETKA.

T's1aBHBIE YacTU IBETKA — NecmukK U OK-
pysxaromue ero muiwurnxu. OHE pacnosara-
IOTCA B IleHTpe uBeTka. I[leCTUK cocTOUT u3
3aBfA3M, CTOJOHKA 1 PBINbIIA. VI3 3aBA3M IIOC-
Jie ONBLJIEHHWSI M OILJIOLOTBODEHMS pa3BHUBa-
I0TCA 107 ¥ ceMeHa. B ThiumHKax obpasyer-
cA nblibiia. Konn4ecTBO IECTHKOB H THIYM-
HOK B IIBeTKaX PasHbIX PACTEHWI Pa3JIHYHO,
HO TBIYMHOK Bcerga 60JbIIe.
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Bompoc 15. 4o 1akoe couserme?

[IBeTkH Ha mo6ere pegKO PACIOJIOYKEHbI
[I0OAMHOYKEe, KaK, HallpuMep, Yy TIOJbIaHa
nan Hapuucca. OOBIYHO OHU COOpPaHBI B
rpynnel, Kak y KJeBepa, I'PYiIN, acTPhl, Ky-
Kypy3bl. Takyo rpynny 1uBeTKOB Ha3bIBAIOT
coysemuem.

Bonpoc 16. 410 1akoe nnogd, KakoBO ero 3Ha-
YeHne?

ITno0 — opraH pasMHOXKEHUS pacTe-
HUii, ofpa3oBaBHIMHCS W3 HBETKA U CO-
gepxxanuit cemena. OcHoBHasg GyHKUNA
IJI0AA — 3TO 3ALIWTA CEMAH U UX PacipocT-
paHeHe.

Bonapoc 17. Onvunte cTpoeHue cemeHn cha-
conm.

CHapyXu ceMA MOKPHITO TOJICTONU CEMEeH-
HOI KOJXCYpoil, KOoTOpas 3alljUilaeT BHYT-
peHHMe YACTH CeMeHH OT BBICBIXaHUA U Me-
xaHuuecKkux mospexgennii. IMoxg xoxxypo#
Haxoaurcsa sapolduiul — MaZIeHbKoe OyAy-
uree pacreire. OH COCTOUT U3 3aPOALILIEBO-
ro KOopenika, cTebeabKa, IIOYeUYKH 1 CeMAI0-
Jleit (TIepBbIX JIUCTBLEB 3apoibllia). ¥ OJHUX
pacTeHuit MUTATEJbLHBIE BellleCTBa HaKallJIN-
BAIOTCA B CEMANONAX, YV OPYI'HX — CEMEHa
UMelOT sHOocnepm — 0cobyIo 3anacalolyio
TKAaHb.
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Bonpoc 18. Kakne pacTeHWa Ha3bIBaOTCA of-
HOLONbHBIMK?

O0HO0OONbHbIMU HA3BIBAIOTCA Te pacre-
HUS, Y KOTOPBIX 3aPOAbIII MMEET TOJLKO OA-
HY ceMAgoa0. K TaKHM pacTeHUAM OTHOCHT-
CAl MaJIbMbl, KAMBII, OCOKA, OPXHUAEH, UPH-
Chbl, JUJAUH, 3JaKH, JIOOKa, ATPHIIIHHUK,
0almIMa4oK | Ip.

7. OpraHbl U cncTemMbl OpraHoB
YXUBOTHbIX

Bonpoc 1. Y10 Takoe opran? Kakue opransl
Ha3bIBAIOTCA BHYTPEHHUMK? Kakue opraHb! 4enoseka
Bbl 3HaeTe?

Opzan — dyacTh Tejla € NPHCYIIUMU
el ompedesieHHBEIMH (hOpMOil, CTDOEHHEM U
byuaxnuamMu. CoCTOUT M3 HECKONBKUX TKa-
Hell, HO TIpeolJiagaeT, KaxK MpaBHUJIO, OOUH
WY JOBa THIOa TKaHed. BuympeHRuMu
Ha3bLIBAIOTCSA OPraHbI, PAcIlOJOKeHHBIE B IO-
JOCTAX Teja. ¥ dYejloBeKa 9TO, HAIpHUMeD,
cepAlle, JIeTKHe, MeYeHb, YKeJYAOK, MOYKH
M Ip.

Bonpoc 2. Y7o Ha3biBaeTca CUCTEMOW Opra-
HOB?

Cucmemoili opzaHoé8 HA3LIBAIOT B3au-
MOCBA3aHHBIe MesKIy co0oit opraHbl, BBI-
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nonHAmue odbmue ¢pyuxuuu. Hanpumep,
KPDOBEHOCHAA CHUCTeMa BKJIIOUAEeT Ccephlle
U CcOCyHAbl; BBIAeIHUTENbHAA CHCTEeMa —
MOYKHM, MOYETOYHHKH M MOYEBOH IIV3BIPb
HT. I

Bonpoc 3. Kakana cuctema obecneumsaer co-
rNacoBaHHYIO AEATENBHOCTL BCEX OPraHoB?

Bce yacTu Hamlero opraHuaMa — KJIETKH,
TKaHU, OPTaHBI, CHCTEMEI OPTraHOB — DPabo-
TalOT COTJIACOBAHHO, KaK efuHoe Iejoe. Ta-
KafA COTJIAaCOBAHHOCTbH JIOCTUTAETCH, MPEXKIE
BCcero, Onarojapd HeATEeJbHOCTH HEPBHOH
cucrembl. Briepsrle oHa MOABISAETCS Y THM-
pbl. ¥ Hee HEPBHAsA CUCTEMA COCTOMUT M3 paa-
6pocaHHBIX II0 TeJy HEPBHBIX KJETOK.
¥ nnockux yepseil MaaHapUi# — U3 CKOIJIE-
HUJ HEepBHBIX KJIETOK, KOTOpble 00pasyioT
[IapHBIE T'OJIOBHEIE Y3JEI, OTXOLALINEe OT HUX
HEPBHBIE CTBOJIBI I MHOTOUYMCJIEHHBIE HEPB-
Hble oTBeTBJIeHHA. CaMasi cloKHAaA HepBHAasA
CHucTeMa y IIO3BOHOYHEIX; OHa O6paSOBaHa
TOJJOBHBIM H CIIMHHBIM MO3I'OM, a TakKie
MHOTOYKCJIEHHBIMH HePBaMH.

Bonpoc 4. B yeMm coctouT dyHKUMA CUCTEMBI
OpraHoB pPa3MHOXeHna?

Cucrema OpraHOB pa3MHOMKeHUA obecme-
YBaeT BOCIPOM3BeJeHHe Oprauu3mom cebe
MOJ00HbIX .
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Bonpoc 5. Kaxkan cuctema obecnevmBaer raso-
ofMeH B Haluem opraHusme?

Cucrema opraHos AbIXaHHUA OCYIIECTBJIAET
o0MeH ra30B B OpPraHu3Me, T. €. IIOCTYILIEHNE
KHCJIOPOZa M BbiZleJIeHHE YIJIEKHCJIOro rasa.
CTpoeHUe ABIXaTEeJbLHOH CHCTEMEBI Y Pa3HBIX
KHBOTHLIX pas3jnuHo. Tak, Hanlpumep, vy Ha-
CEKOMBIX 3TO CHCTeMa TOHKHX TPy0o4YeKk —
Tpaxeil, v pel6 — xabpel, a Y MJEKOIINTAIO-
X — JIerKue,

Bonpoc 6. Hasosure opraHbl, CocTaBnsowume
KPOBEHOCHYIO CUCTEMY.

Oprasbpl KpPOBEHOCHOM CHCTeMBI — 3TO
cepame m cocyabl, Cpexu cocyaoB pas-
JAYAIOT apTEePHH, KaOWJJIAPBI U BeHHI.
Apmepuu HecyT KPOBb OT CepAIlla KO BCEM
opraHaM ¥ TKa"HaM. Hanuaiapo. — Melb-
yafilue COCyAbl, 4Yepe3 CTeHKH KOTODPBIX
mpoucxoxur o6MeH raszaMu, a Takyke IIHUTAa-
TeJbLHBIMU BEIIeCTBAMH M MPOAYKTAMHU 00-
MeHAa MeXAY KPOBbI U KJETKAMH OpPTaHOB
¥ TKkaHeil. Ilo 8eram KpoBL Bo3Bpamjaercs
K cepany.

Bonpoc 7. Kakosbl dyHKUMWM ONOPHO-ABUra-
TeNbHON CNCTeMbI?

OnopHo-ABUraTeJbHasA CUCTEMAa y IO3BO-
HOYHBIX JKMBOTHBIX COCTOHT U3 CKeJeTra M
IPUKpeIHJIeHHbIX K Hemy wMbimun. Ckenrer
nmpuaaeT teny GpopMmy, CAYKHAT eMy OIOpOi,
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3alUIIaeT BHYTPEeHHUE OpPraHbl OT HOBPEK-
JeHui. BiarogapAa CcoKpallleHMSM MBI
KUBOTHOE MOJKET aKTHBHO ITepeIBUTaThC.

Bonpoc 8. Kak ycTpoeHa nulleBapuTeNnbHas
CUCTeMa AOXIOEBOro Yepsa?

Y IDoKOeBOro 4epBA IHILEBapUTeIbHAA
cucTeMa COCTOMT U3 pTa, MNIOTKH, NHIIEBoja,
3004, MYCKYJHCTOTO KeJyIKa, KHIIEYHHKA
U aHaJabHOro oTBepcTudA. IlocremoBaTelbHO
TMPOXOAA MO OTAeJaM NOUILeBapUTeNbLHOMH
CHCTEMBI, MHWINA IPEeTepreBaeT MO3TalTHbIe
M3MEeHeHHU .

Bonpoc 9. B yem 3aknodaercs QyHKUMA Nu-
LLEBAPUTENBHOWN CUCTEMbI?

B numeBapureabHO# cucTeMe IIPOUCXO-
OUT IIepeBapUBaHUe MUIIHM M BCAacblBaHUE B
KPOBL MUTATEJNLHBIX BeIlecTB, Heobxomu-
MbIX IJA SKU3HEeJeATeIbHOCTH OpraiaMa.

Hampumep, y D0XAeBOTO YeDBA 3aXBaYeH-
HBIA KYCOUEK JINCTA 4Uepel3 IJIOTKY M Huiie-
BOJl IIOCTYIIaeT B 300, rIe yBJAaXKHAETCA. 3a-
TeM B MYCKVJHCTOM KeJIyJKe OH OCHO-
BATEJBHO IIepeTHpaeTcd, IIPEBpaIllasch B
Kalnuieobpasuyio Mmaccy. IlepepapuBanue u
BcacbIBaHWE MHIIHA IIPOHUCXOANT B KUIIIEUHM-
Ke. 31ech CJOKHble BellleCTBa ITHUIIU ITpeBpa-
mampTesa B 6oJiee MPOCTHIE, PACTBOPHUMEBIE Be-
IecTBa, KOTOpPhle BCACBLIBAIOTCA CTEHKaMu
KUIIeYHUKA M ITOCTYIIAT B KpoBb. Henepe-
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BapeHHbIe OCTATKH MUK BLIBOOATCA Hapy-
JKY Uepes aHaJIbHOe OTBEpPCTHE.

Bonpoc 10. Kskylo pob B OPraHM3Me Bbi-
NONHAET BblaeNuTeNbHas cMcTema?

I'naBHOU GyHKIMElN BBIAEIUTEJLHON CHC-
TEeMbl ABJIAETCA BbIBEAEHHE H3 OPraHM3Ma
BPEAHBIX W HEHY)KHBIX BeHUIeCTB — IIpPO-
JYKTOB €ro JXU3HeLeaTeJbHOCTH.

Bonpoc 11. 470 1aKoe ropMoHbl?

T'opmonbt — 3To ocobble XUMHUYECKHE Be-
IIIeCTBa, KOTOPhIE BLIAEJAIOTCA B KPOBB CIIe-
IHAJbHBIMH JKeJle3aMH, COCTABJIAIOIIKUMH
SHIOKPHHHYIO cucTeMy. 'OpPMOHEI IPpHHMMA-
IOT YYaCTHE B PeryJaAlud AeATEJILHOCTH Op-
ragn3ma. 'oOpMOHEI pA3HOCATCA 110 OPTaHM3-
MY KPOBBIO, a X BBhIIEJEHNE KOHTPOJIUPYET-
CcA HEPBHOH CHCTEMOH.

Bonpoc 12. KakoBa poiib 3HOOKPUHHOW CUC-
TeMbl?

Alemespl 3HOOKPUHHON cHUCTeMBI BhIpaba-
THIBAIOT TOPMOHBI, KOTOPBLIE PETYIHUDYIOT
DYHKIUHN OTAeILHBIX OPTAHOB UJIU BCETO Op-
raHu3Ma B LEeJIOM.



Xn3HepeaTenbHOCTb OopraHNM3mMmosB

10. MNMutanue n nmu.LeBapeHue

Bonpoc 1. Y10 rakoe nutaHue?

ITumarnue — 3TO IpPoUECC TOJIyYeHUA
oprasusMaMH BeEMIeCTB W 3JHepruu. Ilumia
COMEepXXHUT XMMUUYECKHEe BellecTBa, HeolOxo-
OUMBIe JIJIf CO3JAaHUA HOBBIX KJETOK M 00ec-
OeydeHUsT 3Heprueil npoueccoB, NPOMCXOIA-
IIMX B OpraHusMe.

Bonpoc 2. BueM CywHOCTb NuLLeBapeHnn?

ITuma, monas B opraHnaMm, B 60JIBIINHCTBE
cJyuaeB He MOXXeT yCBOMThLCA cpasdy. Iloato-
My OHA IIOABepraeTcA MeXaHHUYECKOH M XH-
MHUYeCKOU nepepaboTKe, B pe3yabTaTe KOTO-
PO CJIOKHBIE OpraHHYeCcKHe BelllecTBa IIpe-
BpamamoTcda B OoJiee IIpocThie; 3aTeM OHMN
BCACBHIBAIOTCS B KPOBb ¥ Pa3HOCATCA €10 IIO
BCEMY OpraHU3MY.

Bonpoc 3. PacckaxuTe O NOYBEHHOM NNTAHWUK
pacTeHuiA.
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Ilpu mouBeHHOM IIMTAHHM pacCTeHUSA C IIO-
MONILI0 KOPHS MOIJIONIAI0OT BOAY H PACTBO-
peHHBIE B Heil MUHepaJibHble BeIlecTBa, KO-
TOpbLIE MO MPOBOAAIIIHM TKAHAM IOMAaNaIOT B
cTebJH U JIMCTDSA.

Bompoc 4. Y10 Takoe BO3AYLWHOE NUTaHWE
pacTeHmmn?

OCHOBHBLIMY OPTraHAMMU BO3ZAYIITHOT'O MUTA-
HUSA ABJAIOTCA 3eJIeHble JUCThA. B HUX 4e-
pes cnenuaJbHBIE HIeJeBUAHLIE KJIeTOUHBIe
o0pasoBaHUA — YCTHHUIlA IOCTYAET BO3AYX,
U3 KOTOPOTO pacTeHue NI MUTAHUS HCIOJb-
3yeT JULIL YTJEeKHCJABIA ras. XJI0poIaacThl
JIACTa COAEPXKAT 3eJIeHBI# IIMIMEHT XJIOPO-
uan, obaapaomuilt yIMBUTEILHOM CIIoco0-
HOCTBIO YJIABJIHBATH COJHEUHYIO 3HEPIUIO.
Hcnonb3ysas aTy sHepTHIO, pAaCTEHUS IIYTEM
CJIOXKHBIX XUMHWUYECKHX IIpeBpalleHuil U3
MIPOCThIX HEOPraHHYeCKHX BeljecTB (yrie-
KMCJIOTO ra3a WM BOABI) 006pa3yoT HeoOXomH-
Mble UM OPraHWYEeCKHe BEINeCTBA. JTOT IIPO-
Lecc Ha3bIBaeTca (pomocurmesom (OT rped.
«(oTOoC* — CBET W «CHHTE3» — CcoefuHe-
Hure). B xoze porocuHTeza CONMHeuHAs 3HEp-
rus npeobpasyerca B XHUMHUYECKYIO, 3aKJIO-
YeHHYIO B OpraHM4YecKUX MoJjekyaax. O6pa-
30BaBIINECA OpPraHHYeCcKHe BellecTBa M3
JIUCTHEB MMEPEMEINAIOTCS B APYTHe YacTH pPac-
TeHHUdA, I'le PAaCXOAYIOTCA Ha MPOIECCHI JKU3-
HeJesiTeILHOCTA WK OTKJIAALIBAIOTCA B 3a-
mnac.
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Bonpoc 5. B kakux opraHomaax pacturensHowm
KNeTKH NpoMNCXoauT hoToCnHTe3?

IIponecc poTocHHTE3a TPOUCXOTUT B XJIO-
pOILIacTax pacTUTEIbHOHN KJIETKH.

Bonpoc 6. Kak ocywecrsnsercs nuiieBapeHve
y NpocTenwmx?

IIunieBapeHne y OpOCTEHIINX, HAIIDUMED
y amelbl, OCYIIEeCTBAAETCA CJEAVIOIUINM
obpasom. Berperus ma cBoem nyTu OakTe-
PHIO YU OTHOKJETOUYHYIO BOLOPOCJb, aMeba
MenJeHHO o00BoJaKHBaeT AOOBIUY C IIOMO-
MBIO JIOKHOHOYKEK, KOTOpble, CJIHBIIKCL,
00pa3yioT Hy3blpeK — MNHIIEBAPHUTEIBHYIO
BaKyoJib. B Hee U3 OKpy’Kalolled IUTO-
IJIa3MBbI IIOCTYIAeT ITHUIIeBapPUTENbHBIN COK,
mojJ HAelCTBHEM KOTOpPOTO COXEpPyKHMOe
nysnipbKa nepesapuBaerca. ObpasoBasinue-
cA B pedyJbTaTe MATATENLHBIE BEIECTBA Ye-
pe3 CTeHKY NY3bIpbKAa IMOCTYMAIT B IIUTOI-
J1a3dMy — U3 HUX CTPOMUTCS TeJO KUBOTHOIO.
HemnepeBapeHHBIEe OCTATKH IIePEMEIAKTCH
K MOBEPXHOCTH TEJIa ¥ BBITAJKHBAIOTCH Ha-
PYXKY, a OUIeBapuTeJbHad BaKyoJb UC-
yesaeT.

Bonpoc 7. W3 kaknMx OCHOBHbIX OTAENOB CO-
CTOUT NWWLEBAPUTENBHAA CUCTEMA NMO3BOHOHYHbIX?

ITmeBapuTenbHasd CHCTEMAa I[IO3BOHOU-
HbIX OOBIYHO COCTOMT M3 POTOBOTO OTBEp-
CTHS, [NIOTKH, IHIIEBOJAA, KeJIyAKa, KUIIey-
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HHKA U aHAJBHOTO OTBEPCTHUA, 4 TaK¥Ke MHO-
FOYMCJIEHHBIX JKeJjie3d. IluIeBapuTenbHbIe
sKese3bl BBIIENAT (GepMeHTHI (OT JarT.
«(pepMeHTYyM» — OpOKeHHe) — BelllecTBa,
ofecmeunBaOUIe Me€peBapHUBaHHMEe MUIH.
Camblie KPYIIHBIE XKeJle3bl — ITedeHb U HOLKe-
Jymo4YHasa JKejgesa. B poroBoil moJIOCTH ITH-
14 M3MeJbYaeTCs U CMAYUBAETCA CJIKOHOM.
3aech moj BAUAHHEM (epMEHTOB CJIIOHBI U
HAYMHAeTCA IIPoliecc NepeBapHBaHUsA, KOTO-
pBIil IPOAOJIKAETCA B JKeyaKe. B KuIeyHu-
Ke MHIa OKOHYATeJbHO IlepeBapHBaeTrcsd,
U MHATATEJNbHbIE BeIIeCTBA BCACBHLIBAIOTCHA B
KpoBb. HenmepeBapeHHEIe OCTATKH BBIBOAAT-
cA U3 OpraHu3Ma.

Bonpoc 8. Kakvme opraHW3Mbl Ha3bIBaIOTCH
cumburonTamn?

Cumbuonmamu (or rped. «cumMOHO-
3UC» — COBMECTHaA )KU3Hb) Ha3bIBAIOT Opra-
HHU3MBbI, KOTOPEIE NMITAIOTCA coobmia. Hanpu-
Mmep, rpubbl — GOpPOBHKH, 1040E€pE30BUKH,
NMOJOCHMHOBHMKY ¥ MHOTHE APyrHe — pacTyT y
onpeaeneHHbIX pacrenuil. 'pubuuna rpuba
oIlJIeTaeT KOPHU DacTEeHHsA U Jake BpacTaerT
BHYTPbB €ro KJIeTOK, IIPH 3TOM KOPHHU JepeBa
NOJY4aloT oT I'puda JOMOJHUTENbHYIO BOAY U
MUHepaJIbHbIe COJId, a rpub OT pacTeHUusa —
OpraHUYecKue BellleCTBa, KOTOpble OH, He
uMesa XJIoOpoduJia, CUHTe3HMPOBATH CaM He
MOJXKET.
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Bonpoc 9. HazoBMTe M3BECTHLIE BaM OpraHn3-
Mbl-NapasunTb.

Ilapasumamu Ha3bBIBAIOT OPraHU3MbI,
KOTOPBIE UCITOJL3YIOT B KaueCTBe UCTOUHHKA
UL KHUBOE TeJIO APYroro (UJIH IPYrux) op-
rannaMa., Ha MHOTMX »KHMBOTHBIX IOCEJIAIOT-

Cs KpPOBOCOCYIIIME HAapasHuThl — BIIH, KJe-
Iy, oyioxu. BHYyTpH OpraHu3MoOB MOI'YT 001-
TaTh NapasUTHYECKHE YepBHM — acKapHIbl,

OLIuuil IeNneHb, CBUHOH IeNeHb, IIeYeHOY-
HBIA COCANBINUK U AD.

Cpenu pacTeHMil TaKKe BCTPEYAIOTCS Ta-
pa3uThl, HAITpHUMeD H3BECTHAS CBOUMM TI'H-
raHTCKMMHM IBeTKaMu pad@duesnsa, KotTopad
oburaet B Tponudyeckux Jecax IOro-Bocrou-
HOoMl Asum. IlocesuBIINCH, HA KODHAX JHAaH,
OHA LEJMKOM IINTAeTCA 3a CUEeT COKOB pacTe-
HHUA-XO035IUHA.

Bonpoc 10. Yem nuuesapuTenpHas cucrema
NNaHapuM OTINHaeTCa OT NULLEBaPUTENLHOM CUCTEMbI
[OXAEeBOro Yepsa?

B nuieBapuTesbHOM CHCTEME IJIAHAPHH,
KakK M y THAPBI, UMeeTCcA TOJNLKO OAHO POTO-
Boe orBepcTHe. IToaTOMY OKa NMullleBapeHue
He 3aKOHUYHUTCHA, }KMBOTHOE He MOXKeT 3arJio-
TUTH HOBYIO LOOBIUY.

HoxneBoif uepBb HMeeT DoJiee CAOXKHYIO H
COBEPILEHHYIO HUIIEBAPUTEJbHYIO CHCTEMY.
Hauunaercs oHa poTOBLIM OTBEpPCTHEM M 3a-
KaHUYMBaeTCcd AaHaJbHBIM, W IHIIA IO Hel
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OIPOXOJHUT TOJBKO B OLJHOM HANpaBJeHHH —
yepes IJIOTKY, MHILNEBOM, "KEJYAOK 1 KUIIed-
HUK. B oTauuyme oT mnaaHapuu, NUTaAHHE
OOK/JEeBOT0 UepBA He 3aBHCHUT OT IIpoliecca
nmepeBapuBaHUA.

Bonpoc 11. Kakne xXullHbie pacTeHus Bbl
3HaeTe?

Ha Gexgubix mousax u GosioTax o0uTaeT po-
CAHKA. JTO HeOOJIBIIOE pacTeHHMEe JIOBHUT Ha-
CEeKOMBIX € IIOMOIIbI0 KJEHKHX BOJIOCKOB,
KOTODBbI€ NOKDBIBAIOT €€ JHCThA. K HuM
U TIPUIMIIAIOT HeOCTOPOKHbie HaCeKOoMbie,
npHUBJieUeHHbIe 0JeCKOM KJIeHKHX Kanejek
caagxoro coka. OHM BASHYT B HEM, BOJIOCKH
IUIOTHO IPHIKHUMAIOT JKEPTBY K JUCTOBOH
NJiaCTUHE, KOTOpadA, 3arubasich, CXBATHIBAET
noberuy. Bergenserca coK, HAMOMUHAMOMIMA
OHALIEBAPUTENBHBIH COK JXMBOTHBIX, M Hace-
KOMO€ NepeBapHBaeTCs, a IIHTaTeJbHEIe Be-
mecTBa BcackIBaloTcA JuctoM. Ha GomoTtax
pacTeT ¥ ApPYroe XWIIHOE DACTeHWEe — TIy-
3pipuaTka. OHa OXOTMTCA HA MEJKHX paKo-
0o0pasHbIX € IIOMOIIBIO OCOOBIX MENIOYKOB.
A BOT BEeHEPHMHA MYXOQJIOBKA CBOMMH JINCTBA-
MHU-YEJIOCTSAMH MOJKET 3aXBATHTh JaKe MO-
JIOAOTO JATYIIOHKa. AMEPHMKAaHCKOe pacre-
HUE JAPIHHITOHUSA 3aMaHNBaeT HACEKOMBIX
B HACTOSINHE JOBYIIKH — JIOBUME JIUCTHA,
HMeIIIHe BUJ SPKO OKPAIIEHHOTO KYBIIM-
Ha. OHH cHa0:KeHbI HEKTAPOHOCHBIMH »Ke-
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Je3KaMU, BBIAEJAIOIIUMHE apoOMaTHBIA claj-
KMUH COK, O4€HbL IIPHMBJIEKATEJbLHBIN s Oy-
AYIIUX JKEPTB.

Bonpoc 12. lNpueennre npumeps: BCEAAHDBIX
ANBOTHBLIX.

IlpumepaMu BeeAOHBIX MKHUBOTHBIX CJY-
AT IPUMaThl, CBUHBH, KPBICKHI U AP.

Bonpoc 13. 4o takoe hepment?

depmerm — ocoboe XUMHYecKoe Be-
LIIECTBO, ODecHeuyyBamIlee lepeBapUBaHNe
MIHIH.

Bonpoc 14. Kakve npucnocobnerns k norno-
LEHMIO NULLM BCTPEHAKIOTCA Y KUBOTHBIX?

Menkue pacTUTENbLHOAAHbIE MUBOTHEIE,
nuTamumecs rpy0oi pacTUTENbHON OUIIeH,
UMET KpeIlKue JKeBaTeJbHble OpPraHbI.
Y HaceKOMBIX, MUTAKOIIUXCA HKUIKOH ITH-
utei, — Myx, nyej, 6abouek — DPOTOBBIE OP-
raHbl IpeBpPalleHbl B COCYIIHNN X0B0TOK.

Pajg #UBOTHLIX HMMEWT MNpPHCIOCOOJEeHUSA
Ins oTuexxuBanus nuuiu. Hanpumep, ABY-
CTBOpYATHIE MOJUJIOCKH, MODCKHE Keaylu
OTUEKUBAOT MUILY (MHKDPOCKONWYECKHe oOp-
PﬁHI/IBMbI) C IIOMOIIBK PEeCHUYeK HJIU IIe-
THHOOOPa3HBIX YCHKOB, ¥ HEKOTODBIX KUTOB
3TV (PYHKLMUIO BBIIOJHAIT POTOBBIE IJIAC-
TUHBI -— KHTOBBIH yc. Habpas B poT BOIbLI,
KHUT IPOLEXXUBAET ee Uepe3 IJACTUHHI, a Io-
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TOM 3arJiaThIBaeT 3aCTPABLINX MEXAY HUMH
MEJIKMX PaK0ooOOpa3HbIX.

Mnexonuramoliiyue >XHUBOTHEIE (KPOJHUKH,
OBIbI, KOIIKH, cO0aKM) UMEIOT XOPOLIO Pa3-
BUTHIE 3y6bI, C IIOMOILUBIO KOTOPbIX OHU OT-
KYCBIBAIOT ¥ neperupaloT nuury. Popma, Be-
JIMYMHA ¥ KOJINUYecTBO 3y60OB 3aBHCAT OT COO-
coba muUTaHUA KUBOTHOTO,

11. ObixaHue

Bonpoc 1. 410 1akoe abixaHue?

Abixanue — 31O Lienb IPOLECCOB, IIPO-
NCXOAAINUX B OpraHU3Me PaACTeHHH M KHu-
BOTHBIX, IPH KOTOPBLIX HOIJIOLIAeTCS KHCJIO-
pOJ, BBIAEJNAOTCS YrIeKUCIbIHd ra3 1 BOJa, a
TaK)Ke 2Heprus, obecleyHBamUiad KU3HE-
NeATeLHOCTh OPraHu3Ma.

Bonpoc 2. Kak gpwart pacreHus?

Bonpoc 3. Y7o Takoe yCTbMLA 1 HEYEBUYKN?

Y pacTeHHil AjisA OCYILECTBJEHMA JbIXa-
HHUA HNMeEeTCA cCclIlellHaJbHbIE npucnocoﬁne—
HUS ¥ Opraubl. Y IBEeTKOBBIX pacTeHHH —
3TO YCTHUIIA B UEYEBHUKU. Ycmblule — Ie-
JeBUAHOE OTBEPCTHE B KOYKUIIe JIUCTA, OKPY-
JKeHHOE [IBYMS 3aMBIKAIOIIMMH KJeTKaMH.
Verbuita OOLIYHO DPACIOJIATAIOTCA HA HIHMXK-
HeH cTopoHe JucTa. Korga yereMYHBIe LIEH
OTKPBIBAIOTCH, KHACJIOPOJ IIOCTYII&eT BHYTDE
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JUCTa, & U3 HEro BbIAeJAETCsH YIJIeKHUCJbIH
ras. Crebesib pacTeHHUA ABIIINUT Yepes CIemu-
aJbHbIe OTBEPCTUA CPegu KJIEeTOK KODbl —
YeyeguUUKU.

Berpeuarores y pacTeHUH W LOIIOJTHUTE b-
Hble IIPHUCIIOCOOJIeHHA: TaK, Y O0JIOTHOIO KHU-
mapuca, pacTyIIero Ha TNepeyBJa’XKHEeHHOH
IIOYBe, PAa3BUBAIOTCA ObIXaTeJbHbIe KODHH.

Bonpoc 4. B 4eM CyTo KNETOYHOO AblXaHWs?

CamMbIif IPOCTOM THH ABIXaHHUA — KJIETOU-
Hblii. OOHOKJIETOYHBIE OPraHW3Mbl — Kak
pacTeHUA, TAK M >XUBOTHLIE — IOIJIOILLAIOT
PaCTBOPEHHBINT B BOAE KHCJIOPOJ BCEH TIO-
BEPXHOCTEIO ¢Boero Tena. Obpasyiomivecsa B
npoiecce AbIXaHHUA yrnexncnmﬁ ras 1 BoJa
BBIAEJAIOTCS CKBO3b OGOJIOUKM HEIOCPEeACT-
BEHHO B BOAY.

Bonpoc 5. Kakve XMBOTHble MMEIOT KOXHOE
ObIXaHne?

HecMmoTpa Ha HaJWyMe CJIOXKHBIX OPraHOB
IBIXAHHUA, V IO3BOHOUHBLIX MMEETCA U KOXK-
HOe AbIXaHue. Y JATYIIKYU OHO JaKe npeod-
JajaeT HaJj JIETOUYHBIM, W IIPH €ro Hapylle-
HUHM JATYIIKA ¢ HEIIOBPEXKJAeHHBLIMU JIErKH-
Mu norubaeTr. DBesserounsie cajaMaHApHI
TaK’Ke IBIIIAT KoKelH, TAK KaK JIerKHue y HUX
OTCYTCTBYIOT. BILIAT KOMeH M UellOBEK;
y Hero Ha [OO0JI0 KOMKHOTO ALIXaHUA MPUXO-
auresa 0xoJio 1 —2% or ero obuiero oomema.
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Bonpoc 6. Kak gblwar HacekoMble?

V HacexOMBIX B KasKJAOM cerMeHTe OpIOIll-
Ka MMeeTcs mapa AblXajlell — OTBeDPCTHi, oT
KOTOPBIX BHYTPb OTXOLST BETBALIUECH TPY-
bouku — mpaxeu. OHNU OyKBaJbHO IIPOHHU-
3bIBAlOT Bee Teso. I1o 3THM TpaxesM B KJeT-
KM TeJla HACEKOMOrO IOCTYIIaeT BO3AyX, 00-
raThl#t KMCJIOPOAOM.

Bonpoc 7. Kakoe fbixaHue y pbib?

Pri6b1 gpiitar scabpamu — 0coOBIMU pas-
BETBJIEHHLIMH KOXXHBIMH BBIPDOCTAMH TeJia.
3arjaTeIiBas PTOM BOAY M TIPOTAJKUBAA ee
yepe3s ;xabepHrble 111eJH, peIfa cO37aeT B HUX
IOCTOSHHBIHA TOK BOAbl. JHa0psl npoHU3aHbI
MHOXX€CTBOM KDOBEHOCHBIX cocyaoB. U3
OMBIBAIOINEI Kabphl BOALI B KPOBE MOCTYIIA-
eT KHUCJIOPOX, a U3 KPOBU B BOAY yAandeTcs
YTJIeKHCABINA Ias.

Bonpoc 8. Kak ycTpoeHb! fierkue?

Jlerke MO3BOHOYHBIX HMMEIOT BHUO AYEHC-
ThIX MEIIIKOB, IIPOHU3AHHBIX fecuyncIeHHBIM
MHOXECTBOM KPOBEHOCHBIX COCYJOB. Huenc-
TOC CTpPpO€HHE€ IIO3BOJIAET YBEJIHYMTE BHYT-
PE€HHIOIO IIOBEPXHOCTD JIETKHX BO MHOTO paas.

Bonpoc 9. Kak AbllWaT 0OfHOKNETOUHbIE XUBOT-
Hble?

OnHOKJIETOUHLIE OPraHHM3MEI IIOTVIOIIAIOT
pacTBOPEHHBIN B BOJE€ KHCJIOPOA BCeil Io-
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BePXHOCTLIO CBOETO Tesa (KJeTOUHBIH THUN
Apixanuda). Obpasyrouiuiics B npouecce Ibl-
XaHUusl YIVIEKUCIbIHA ra3 BhIZEJAETCA CKBO3D
000JI0UKHY HENOCPEeCTBEHHO B BOAY.

Bonpoc 10. B 4em oXOACTBO AbIXaHWA pacTe-
HUPL 12 KABOTHBIX?

W KuBOTHBIE U pactTeHUA IIpY AbIXaHHUH
IOrJ10IIAaI0T KHUCIJIOPOA, BBIAENAIT YILJIeKlC-
JblM ras; B pe3yviabTaTre AblXaHHA HPOHNCXO-
OUT pacilen’ieHre OpraHnueCKmnx BeuiecTs U
BblAECJIeHHWe SHePruu, KoTopad UCHOJIb3VeTCA
opraHu3MaMK Ha NPOUEeCChl XKU3HeleATeJb-
HOCTH.

12. TpaHcnopT BewecTs B opraHnsme

Bonpoc 1. KakoBO 3HaYeHMe TPaAHCNOPTa 8e-
LeCTs B OpraHmnime?

B mpouecce TpaHcmopTa BeIecTB OHH
TLOCTABIAITCS U3 MECT MOCTYILIEHU S B Opra-
HM3M 113 OKPYHAOIUEN cpeabl NJIH MecT 00-
paROBANMSA X B OPraHU3Me K OpraHaM, KO-
TOPLIM AAaHHbIE BeLIeCTBA HEOGXOMIHUMBI AJs
ilBHeAeATe bHOCTH. Tak., v MJIEKOIUTAO-
UitX  KICJA0PCO/, IIOCTyNawluil B JeTrKue,
O-.arogaps TPAHCIOOPTHON cucTeMe IepeHo-
CIITCH KO BCEM KJAETKAM KHBOTHOTO OPraHH3-
Ma, a YTJEKHC/IbI ra3, HamnpoTiB, TPaHC-
MOPTUPYErcs K JEerkKMM M BbIBOJUTCS BO
BHECIIHIOO Cpeay.
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Bonpoc 2. Kak NpoMCXOAMT NepeHoC BeLLeCTs
y OOHOKNETOYHbIX OpraHn3MoB?

Y OAHOKJETOYHBIX OPraHW3MOB pAa3IUdY-
Hble BeIleCTBA NePeHOCATCA ABMKeHHeM IH-
TomnasMmbl. Hanpumep, y ameObI 3TO IIpoUC-
XOJUT B IIpOIlecce ee ABUIKEHHUSA, IIPH KOTO-
poOM IHUTOIJIa3Ma IliepeTeKaeT U3 OAHOH
yacTi Tena B Apyryio. Coneprraiiuecs B Hell
BelleCTBa IIepeMeNINBAIOTCA U Da3HOCATCA
o Bceil KaeTKe. ¥ UHPY30pUU Ty(DeJbKU —
MPOCTEHIero ¢ NoCTOAHHOU GopMOH Tejla —
nepeiBUMeHNE TULUIEeBAPUTENBLHOIO MTY3bIPh-
Ka U paclipefieieHre ITUTATEeJbLHBIX BellieCcTB
Mo BCel KJIeTKE AOCTUTAETCs HElpepPbIBHLIM
KPYTOBBLIM ABMEeHUEM IIUTOILIAa3MEI.

Bonpoc 3. KakoBa ponb KpPOBEHOCHOW CuUC-
TeMbl?

KposeHnocHasa cucTeMa, COCTOAINAA U3 CO-
cyAoB, obecrieuuBaeT JOCTYII KPOBU KO BCEM
opraHaM M TKaHAM OpraHu3Ma # OCYIIeCTB-
JsieT OZHY M3 BaKHeHIIMX QYHKOUE —
TPAHCIOPT BEIECTB U Ta3oB.

Bonpoc 4. 410 Takoe KpoBL?

Bonpoc 5. 13 yero coctont Kpoeb?

Kposvb — ogun us BUAOB COEMHUTEIbHOIM
TKaH#, DUPKYJIMPYIOINAA TI0 KPOBEHOCHOH
cucreMe. KpoBs pasHOCUT O oprasusMy ITH-
TaTeJbHEIE BEIECTBA U KUCIOPOJ, BLIHOCHT
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VLJIEKUCHABIA Ta3 U APYyTHe TPOAYKTBI pac-
najga. KpoBw cocToUT 13 GeCI[BETHOM XKUAKOC-
TH — IIJIa3Mbl X KJeTOK KpoBu. Pasnnuaior
KpacHbIe U 0eJible KPOBSIHbIE KJIETKH, a TaK-
’)Ke KpOBsHBbIe IJIacTUHKH. KpacHble KpPOBS-
Hble KJeTKHU NPULAI0T KPOBU KPACHBIHN IIBET,
TaK KAK B UX COCTaB BXOAUT 0cofoe BeIlecT-
BO — MHIMEHT reMorJioOMH (OT rped. «re-
Ma» — KPOBb M JIAT. «TJIOOYJIIOC» — LIapHK).
CoenuHAsCh C KUCJOPOLOM, IeMOIJIOOUH pas-
HOCHT eTo 10 BceMy opranuamy. Takum obpa-
30M, KPOBb BBITIOJIHAET JbIXaTeJbHYIO (PYHK-
U0, Dejible KPOBAHBIE KJIETKH BBIITOJHAIOT
3AN[UTHYIO DYHKIUIO: OHU YHHUUYTOMKAIOT I10-
maBlive B OpraHMa3M OOJie3HEeTBODHBIE MUK-
poopranuamMbl. KpoBAHBIE TIIACTHHKY YYaCT-
BYIOT B IIPOLIECCE CBEPTHIBaHUS KpPOBHU. Tak,
MpH paHeHWU, Grarogaps KPOBSAHBIM ILjJac-
TUHKaM, KPOBb B MeCTe paHbl CBEPThIBaeTCA,
M KPOBOTE€YEHUE OCTAHABJIUBAETCH.

Bonpoc 6. Yo takoe yCTbmua, rae oHW pacno-
NOXeHbI?

Cwm. c. 51, Bompoc 3.

Bonpoc 7. Kak oCywecTsnaercs nepeasuxe-
HUWe BOAOblI U MUHEpPpanbHbIX BeuwlecTs B paCTeHMM?

Boaa u pacTBOpeHHble B Hell MHHepaJb-
Hble Bell[eCTBa NEepPeIBUIalOTCA B PaCTeHHUU
OT KOopHe#l K HaA3eMHBLIM YacTAM II0 CocylaM
JPEBEeCHHBI.
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Bonpoc 8. Mo xakon vactn cTebna nepensura-
IOTCS OpraHudeckme gellecTea’?

OpraHuuecKHe BellleCTBa NEepPeABUTAIOTCH
U3 JUCTHEB B APYryUe YACTH PACTEeHUS IO CHU-
TOBHAHKIM TPpyOKam Jy6a.

Bonpoc 9. B ueM 3ak1043ETCA PONb KOPHEBbIX
BONOCKOB? YTO Takoe kKopHesoe JaBneHue?

Bonpoc 10. Kakoso 3Ha4eHWe UCNapeHna Bo-
Abl NNCTEAMK?

Yepez KOpPHEBLIE BOJIOCKM B pacTeHUE
nmocrynaer Bojga. IIoKpBITHIE CAN3bLI0, TECHO
COIIPHKACAACH C IIOUYBOI, OHHA BCACBIBAIOT BO-
Iy C PACTBOPEHHBIMH B HEll MMHEPaJLHBIMH
BEIIeCTBAMH. 3aTEM BOJ4 10 COCYIaM KOPHS
MMOJ JaBJIEHHEM IMOZHUMAETCA B IpyTrHe, HAk-
3eMHble OpraHbl pacreHus. KopHegoe das-
JI€HUe — 3TO CHJIa, BLI3LIBAIOLIAA OJHOCTO-
POHHee ABM)KEHHE BOJABI OT KOpPHeil K mole-
ram.

Boza ucnapsieTcss ¢ MOBEPXHOCTH KJIETOK
JINCTA B BUJe Iapa U Yepes YCTLHIA BEIXOTUT
B aTMmocgepy. IToT mpouecc obecnedUBaeT
HEIIPepPLIBHBIH BOCXOAALIMH TOK BOALI IIO
pacTeHuio. OTHaB BOLY, KJIETKH MAKOTHU
JHCTa, NOZOOHO HACOCY, HAYMHAKIT HHTEH-
CHBHO IMOIJVIOLIATE €€ M3 OKPYKAWIUX HX
COCYIOB, KyJa BoAAa TIOCTYIIaeT 1Mo ¢cTebJII0 13
KOpDHA.
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13. BbigeneHue

Bonpoc 1. KakoBo 3Ha4eHMe NPOLECCOB Bbiae-
NEHUA Y XNBbIX OPraHnM3ImMos?

B nporiecce xH3HeneATeNBHOCTH oOpra-
HHU3Ma — KaK PaAcTHUTEJBHOrO, TAK M YKHBOT-
HOro — 00pa3yoTCA HeHYIKHEIe K BpeLHEBIe
BeliecTBa. IloaToMy BaKHeiile#l 3amaueit
opraHuama SBJIAeTCS BbiBeJIE€HHE 3ITHX Be-
LIECTB.

Ecnu HapymarmoTcsa MeXaHU3MLI BBIBeje-
HUSA, TO 9TO MOMKET MMPUBECTH K CepPhe3HBIM
3a60/IeBAHUAM U Jake rMbeny OpraHua3Ma.

Bonpoc 2. Kak yoansioTca HeHyXHbte BeLlecT-
Ba y OQHOKNETOYHbIX?

Y OIHOKJIeTOUHBIX HNPOAYKTHI 0ODMeHa Be-
IeCTB BBLIXOLAT H3 KJETKM 4epe3 KJe-
TOYHYIO OBOJIOUKY B OKPYIKAIOLIYIO Cpeny,
rae UX KOHIIEHTPAUHM 3HAUUTEJbHO HUIKE.
BeiBegeHre UIMMHOIHEH BOABLI ITPOUCXO-
AUT no-npyromy. Hanpumep, npecHOBOAHBIE
pocTeiiile ocBOOOMKIATCA OT HEe C Io-
MONIBIO COKPATHUTEJNLHONH BaAKYOJIH — He-
fosbHIOT0 Ny3bIpbKAa, JieMalllero B IIHUTO-
IIja3mMme. Hepno,n;nqecxn COKpaIligasicb, OHa
BBRITAJKHUBAET HAXOAAINYIOCA B HeH XKHNJA-
KOCTBb HADYKY.

Bonpoc 3. Kak ycTpoeHa BbiAefUTeNbHan cuc-
TEMa LOXAEBOro YepBs?
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Bonpoc 4. Yem BbaenuiennHas cuctema nno-
CKWMX YepBer OTNIMHAETCA OT BblASNWNTENbHOW CUCTEMDI
AOXAeBOro vepss?

YV noKIeBoro uepBfl BBIZEJIEHME OCYIIIeCT-
BJIAeTCA Yepes Hepuauu (ot rped. «HedpU-
AUOH», YMEHBIHUTEABHO «Hedppoc» — modu-
Ka) — KaHaJbllbl, KOTOPbIE OTKPBLIBAIOTCH
PEeCHHTYATBIMM BOPOHKAMU B [IOJIOCTH TeJIa.
B mmx HeHyyKHble BelliecTBa cobGupaloTed
¥ BbIBOAATCSH Yepe3 BbLAEJUTEbHbIE IIOPHL.

¥ nrnockux depBeil BbhlAeIUTENBHAS CUCTE-
Ma [peACTABJI€Ha BBIAGJUATEJILHBIMU Ka-
HaJIbIAMM, KOTOpbIe OepyT HAUAJIO OT OCO-
OBIX KJIETOK, UMEIOIINX 3Be3L4aTyIo (JopMy.
OHN TOrJIOHIAIOT OKPYXKAIUIYI0 HUX KUJI-
KOCTBL C BpeJHBLIMH IDOIYKTaMHu o0OMeHa Be-
mecTs. ¥ 3Be3uaThIX KJETOK B yIIYOJIeHUU
uMeeTCA IIYUYOK peCHHUYEK, KOTOPBIN HeIpe-
PBIBHO KoJIe0JieTcA (II03TOMY 3TH KJETKH Ha-
3BIBAKOTCH TJIAMEHHBIMI ) U F'OHHUT *KHUJKOCTh
HApYKy IO CIelHaJbHBIM KaHajabuaMm. Ka-
HaJbUBI 00beMHSIOTCA B TPYOOUKH 1 obpa-
3YIOT IIOPBI HA [IOBEPXHOCTH TeJja, yepes Ko-
TOPBIE BLIBOAUTCA KMUAKOCTE ¢ NPOAYKTaAMH
HKH3HEJEeATEJNbHOCTH,

Bonpoc 5. Kaxue opraHbr obpasyioT sbigenu-
TENbHYIO CUCTEMY PbIbbI?

I'naBHBIN OpPraH BbIAEANTEIbHON CHUCTEMBI
pb16 — TOYKM — BBITAHVTHIE KPACHO-OypEIe
JIEHTOBKU/HBIE OPraHbl, PACIIONIOXKEHHbIE OJ
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MMO3BOHOYHMKOM B BEPXHEHM UYACTHU IIOJIOCTU
Tesa.

KpoBb, mpoxoas uepes pa3BETBJIEHHYIO
KaANUWJIJAPHYIO CeTh, KOTOpas NPOHW3bIBAET
IIOYKM, OTAAET PACTBOPEHHBIE B HEl NMPOAYK-
Tbl O6MeHa. OT IOYeK OTXOJAAT ABA MOYETOU-
HUKa, N0 HEM obGpasoBaBiuasdcs mMoua colu-
paeTcsi B MOYEBOM INIY3bIPb, a4 3aTeM Uepes
oco0oe OTBePCTHE BRLIBOOUTCA HAPYIKY. ¥ He-
KOTODPBIX BH/JOB DPbI0 MOUEBOr0 Ny3bIPA HET,
U MOYa IO MOYeTOYHHMKAaM HellPePbIBHO BbI-
JesisieTcA B KJIOAKY.

B nponecce BuIgesIeHUS IPMHMMAKOT YUYac-
TUe U Apyrue opranel. Tak, yraekucaslil ras
BBIAEJISETCS Yyepes Kabphl.

Y OosplmiuHCTBA PEI0O OCHOBHBIM IIDOAYK-
TOM OOMEeHa BellleCTB ABJAETCA aMMUAK, BbI-
BeZleHHe KOTOpPOro CONPAXKEHO ¢ OOJBITUMH
norepamu Bogbl. OHU BOCIIONHAIOTCSA Hepes
#abpsul ¥ ¢ nuinei.

Bonpoc 6. Kak nponcxoaut BblgeneHue He-
HY>KHbIX BELLECTB Yy pacteHnin?

Y pacTeHuil HeT CHeIIMaJBHOHN BBIJEIU-
TenbHOH cucTeMbl. MHOrue HEHYXKHBIE JJIsA
HMX BellleCTBa OTKJAAbIBAIOTCSA B KJIETKaXx,
opraHax ¥ COXPaHAITCSA HA NPOTANKEHHUN
BceM uX uauu. CKanJaMBalTCI OHHM B OC-
HOBHOM B MEpTBBIX TKaHAX (mpobke, nApeBe-
CHHe), IO3TOMY Bpe[a pPACTEeHUWIO He NPHUHO-
c¢aAT. OT MHOTHX BPeAHBIX BeILIeCTB PACTEHUSA
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0CBODOKAAIOTCS BO BpeMsd JKCTONAAA U IIPH
CHYIIMBAHUK KODHI.

HexkoToprle pacTeHUs OT U3OBITKA BOABI H
coJieii 0CBODOXKAATCA Uepe3 CIleHaJIbHEIE,
MOXO0’KUE Ha YCTHUIA FPYNIILI KJIETOK — BO-
ASHBIE YCTbHUIA, WX rugaronbl. OGBIYHO
OHM PaCNOJIATAIOTCA Ha BepXyIlKe U 110 Kpa-
AM JIKCTA.

Bonpoc 7. 4o takoe nuctonan?

Jducmonad — 3TO eCTeCTBEHHOe OTHele-
HHe JIHCThEB OT cTebasa. B nucreAx Haranu-
BAIOTCA HEHYKHbBIE U Ja’ke BpeJHble Bell[ecT-
Ba. OHH yOanAIOTCsa U3 PACTEeHHUsA B IIpoiecce
cOpachlBaHMA JUCThHEB. A HY’KHBIE BellecTBa
nepej JUCTONAL0OM cOOUpPalOTCA B IPYTUX Op-
raHax, rge HCIOJb3VIOTCA WM HaKallJINnBa-
IOTCSA B 3aI1aCalOMNX TKAHAX.

Bonpoc 8. loyeMy NUCTbR PacTeHUN OCEHbIO
xenteoT?

OceHBIO JIUCTBA pacTeHHUH TePAIOT 3eJie-
HBIA 11BeT, TaK KaK XJOPOMUJI paspylIa-
ercsa, U CTAHOBATCA BHIHLL APyrue Kpa-
CAIIME BeIecTBA — IIUTMEHTHI KeJITOro,
KPacHoro M opaH»KeBoro nseroB. IloaTomy
OCeHbI0 [JepeBbs M KYCTAaPDHHUKH OarpaHo-
30JI0THIE,

Bonpoc 9. Kakuve BelwecTsa pacTeHWA BbiAeNs-
10T KPYrMOCYTOYHO, @ KakWUe — TONbKO Ha CBeTy?
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PacTeHus BBIZEISAIOT KUCJIOPOL TOJBKO Ha
CcBeTy. YTJIEKHUCABIA ras U BOOAHON nap oHU
BBIAEJAIOT KPYIJIOCYTOYHO.

Bonpoc 10. [1e HakannuealoTca BpefHble Be-
LLECTBA Y PacTeHUiA N XUBOTHBIX?

Y pacrenuit MHOTHe HEHYKHBIe OJI HHX
BellleCTBa OTKJAALIBAIOTCA B KJIETKaxX, Opra-
HaX M COXPaHAITCS HA NPOTSXKEeHHH BCeH
ux xusaud. CKaIIuBaloTCA OHU B OCHOBHOM
B MEDPTBBEIX TKaHaX (Ipo0OKe, IpeBecUHE), I10-
PTOMY Bpela PacTeHHIO He IIPUHOCAT.

A HekoTopble KMBOTHBIe (pPaku H JIp.)
UMEIOT OcOObIe KJIETKH UM TKAHU — «II0Y-
KH HaKOILJIEHUS », B KOTOPhIX HAaKaIlJNBaIOT-
cA BpeLHBIE POAYKTHI 00MeHa.

14. OOMeH BeLLecTs N 3Hepruu

Bonpoc 1. Y1o Takoe obmeH Bellecrs?

Ob6meH seuiecme U 3Hepzuu — BaXHel-
mas (pYHKIIUSA }KHBOI'0 OPraHU3Ma U OJUH U3
BAKHENITUX MIPU3HAKOB >KM3HU. MesKay op-
raHU3MOM U BHeIHel cpefoil oOMeH BellecT-
BAMHU U 3HePTUueil OCYIIECTBASAETCH IOCTOSIH-
Ho. OH HauuHaercs ¢ IIOCTVIIJIEHNA B Opra-
HH3M BOJABI M TIHIIM H 3aKaH4YUBaeTCsd
yaaJileHUeM K3 Hero o6pa3oBaBIIUXCA HPO-
IVKTOB pacnaja. B mpomnecce of6meHa opra-
HU3M IIOJIy4YaeT BellecTBa, HEOOXOAUMBIe
VIS TIOCTPOE€HMS M OOHOBJIEHUSA CTDPYKTYp-
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HBbIX 2J€MEHTOB KJIETOK U TKaHeil, U sHep-
THIO A8 obecnedeHus IIpo1eccoB KHU3HeAe-
ATEJIBbHOCTH.

Bonpoc 2. /i3 kakux NPOLLCCOB CK1aAbIBae1Cs
obmen BewlecTs?

O0GMeH BelliecTB CKJIAABLIBAETCA U3 JIBYX
npolieccoB. IlepBbIii Has3bIBaeTCH NAACMIU-
yecrxum OOMeHOM WIH aAHAbOLUIMOM.
B xome niaacTUdecKoro o6MeHa IPOUCXOAHUT
CHHTE3 BellleCTB, 13 KOTOPBIX CTPOUTCS TeJIO
opranu3Ma. [Ipu aToM 3aTpavyuBaeTCs 3HEP-
rusi. Bropo#l mponecc, cocTaBasIIuE 00-
MeH BeIleCTB, HA3bIBAETCA JHepzemuue-
cKum obmeHoM WIN KAMaboOAUIMOM.
B mupoliecce 3HepreTH4YecKoro o0MeHa oOcCy-
IIEeCTBJAAETCA pPaclajl CJIOKHBIX COeJHHEeHNH
Ha 0oJiee MpoCThIe. ITO CONPOBOKAAETCSH Bbi-
JeneHveM sHepruu. IlmacTuueckuil U sHep-
reTH4YeCKMiA OOMeHBI TeCHO CBA3AHBI MEXAY
coboii. Tak, sHeprus, KOTOPas BLIACAACTCA B
XoJe dPHepreTuuecKoro odOMeHa, MCIOJIb3yeT-
¢A B Ipollecce IIacTHYecKoro obMeHa.

Bonpoc 3. Kak nportekaeT obmes BewecTB y
pacteHnn?

Jnsa Toro 4To6k! XKUTh, PACTEHUA AOJMKHBI
MOCTOAHHO MOJIYUATH M3 OKPYKalolleil cpe-
Abl Da3JIMYHBIe BelllecTBa -— BOLY, MHHe-
paJjibHblE COJIM, YIVIEKUCJBIN ra3, KUCJIOPOJ.
OzHOBpeMEHHO BO BHEIIHIOW Cpeny pacre-

63

——



HWAA BBIAEJAIT NOPOAYKTHL CBOEH >KK3HEe-
JesTeJIbHOCTU. BenlecTBa, MOCTYIUBIINE U3-
BHe B KJETKY OpraHmama, IOABEDPrarmTcH
pasJMYyHBIM OpeBpanieHUAM. B 3eJeHBIX
KJeTKaX PacTeHUH Ha CBETY M3 IIPOCTLIX Be-
[IIeCTB — BOABI ¥ YIJIEKUCIOro raza — B pe-
aynaepTaTte (poTocHMHTE3a 006pa3yioTcs CJ0MK-
Hble OpraHuYecKue COEAMHEHUA — caxapa,
KOTOpble 3aTeM IIPeBPallaloTCd B Kpaxmal,
KJIeTUATKY, OeJIKH, ®KHDPBI U HEKOTOPbIE APY-
rue BellecTBa, HeO0XOQUMEBIE paCTeHHIO.
OHU HUAYT HA MOCTPOEHUE HOBBIX KJETOK H
OpPraHoUJ0B, PACXOAVIOTCA B IIpollecce AblI-
XaHUA WIH OTKJAAAbIBAIOTCS B ceMeHax, IJIOo-
JaX UAW APYTCUX YaCcTAX PACTEHUH PO 3a-
mac.

Bonpoc 4. Kakve XMBOTHble Ha3bIBaIOTCA XO-
NOOHOKPOBHbLIMU?

X02100HOKPOBHbIMU HA3BIBAIOT >XHUBOT-
HBIX, He CIOCOGHBIX IOAAEPKHUBATh IIOCTO-
AHHYIO TeMmeparypy Teaa. Tak kak peak-
uuy o0MeHa BellecTB Y HUX UAYT MeAJIeHHO,
3HEPTUM B Pe3yJbTaTe PACIANA CHOMKHBIX CO-
eIVMHeHUW BBIJAEJISETCH MaJjo, TeMIleparypa
HUX TeJla 3aBUCHT OT TeMIIepaTyDbl OKPYIKalo-
e cpeabl. XOJMOAHOKPOBHLIMU >KHNBOTHBI-
MH SABJAIOTCA DPbIObI, 3¢MHOBOZHLIE, IIpEC-
MBIKAIOIIKEeCA U Bce DECIIO3BOHOYHBIE.

Bonpoc 5. Hazosure Bewectsa, KoTopble pac-
TEHUA NOrNOWAI0T W3 OKPYXaloLWen Cpebl.
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Pacrenna morsoiialoT M3 OKpy Kalomen
cpelbl BONY, MHUHepaJbHBIE COJIU, YTJIEKHC-
JIBIHA ras U KUCJIOPOLX.

Bonpoc 6. Kakve BewecTsa pacTeHns Bblaens-
0T B pe3ynbTaTe CBOEW XW3HeAesTeNbHOCTI?

B pesyibTaTe cBOell KH3HeAeATENIbHOCTH
pPacTeHNs BBIAEJIAIOT BO BHEIIHIOK CPeAy BO-
Iy, YTIEKUCJBIHM ra3 M KUCJIOPOL.

Bonpoc 7. HazoBuTe W3BECTHhIX BAM TENno-
KPOBHbIX XWBOTHbIX.

TennmoOKPOBHEIMH KHUBOTHBIMHM SABJIAITCSH
MJIEKONUATAOIUE (MeIBelb, CJIOH, OpaHTy-
TaHT, AeJbOMHH, JeTy4yad MBIIIL, 3adl, TYII-
KaHYMK, KUT, KYHUIla, TUTD, MOD3K, TIOJIEHbD,
aHTHJONA, 3ebpa, ropuiia, Jemyp, beremor,
HOCODOI', KEeHTypy, BOJIK, YTKOHOC, JIUCHIIA,
€K, KpOT M ap.) M nTuusbl (Bopodeil, ronyosn,
BOPOHAa, CHHHIIA, OpeJi, IAIIa ¥ Ap.).

Bonpoc 8. Kak ocywectsnserca obmed Be-
LEeCTB ¥ pbib?

Y pr16 0O6MeH BeliecTB IPOTEKaeT MeAJIeH-
HOo. Hanpumep, cepilie OKyHs JejiaeT JIUIID
18—20 ynapos B Mmunyty. ITo KpoBeHOCHOM
cUCTeMe TedeT KDPOBb, CJa00 HACHIII[EHHASA
kucjopogoM. IlosTomy peakuun obMeHa Be-
IIECTB HAYT MeJJIEHHO, SHEPrHH B pPe3yJib-
TaTe paclafa CJOYKHBIX COeJUHEeHUI BhIe-
JAeTcss Majio, M TeMIepaTypa Tejia PbIOBI
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3aBHCHUT OT TeMHOepPaTyphl OKpY:Kawien
cpeabi.

Bonpoc 9. Kakne ewlecisa nocTynaT 8 opra-
HW3M AMBOTHOrO W3 BHELIHEN Cpedbt?

143 BHelIHe# cpenbl B OPraiuaM >KHUBOTHO-
ro TIOCTVIIAOT Pa3JIWUHbIE IMHTATENABHLIE Be-
iecTBa (0esKu, JKHPbl, VIVIEBOJBI), a TAKMKe
BOJa, MUHepaJbHbIE COJTH M KHUcHopon. Bes
ATOTO HERBO3MOKEH POCT U OOHOBIEHUE Kje-
TOK OpraHun3Ma.

Bonpoc 10. Kakve Bewectsa BbIOENRIOT XU-
BEOTHbIE B pe3yfibTaTe CBOEW KU3HELEeATENLHOCTN?

B peavabsrare cBoell KuUaHeNeATENLHOCTH
JKHUBOTHBIE BBLIJEJAIOT BO BHELIHIOW cpeay
YIJeKHCHbIN a3, BOAY, MOYEBUHY ¥ HEKOTO-
pble ApYTHe BellecTBa.

Bonpoc 11. Kak nponcxogant obOMeH BeuwiecTs
y Tl

ITmma v nTuiy nepeBapuBaeTcsA OYeHDb
OBICTDO, A& COBEPIIEHHbIE KPOBEHOCHAS H JbI-
XaTteThHas cUCTeMbl obecnmeyrBawT Qoraroe
HACBHILIEHUE KpoBU KuciaopoixoM. llostomy
pacIia CNOMHBIX OpPraHHUYECKUX BeIlecTB
HJeT aKTUBHO, BBICBOOOsKITaeTca Oosblioe
KOJIITYEeCTBO 2HEePI'UH, JOCTAaTOUHOE KaK AJd
OCYIUECTBICHUSA 1IPOLIECCOB KU3HeIesATeNb-
HOCTH, TAK U AN [HOAJCPyKAHNA TTOCTOAHHOH
TEMIIEPaTypPbI Teja,




Bonpoc¢ 12. lMovemy obmeH Bewects y 3em-
HOBOAHbLIX W NPeCMbIKAIOWMXCA npoTekaeT Bonee ak-
TUBHO, 4eM Y pblb?

Y 3eMHOBOJHBIX M IpecMBIKawIipxca 60-
Jlee COBEpPIIEHHBble KPOBEHOCHAA M JAbIXa-
TeJIbHAA CUCTEMBI, 4YeM y pbI0, U M03TOMY 06-
Me€H BellleCTB y HUX IPOTEKAaeT aKTUBHee.

Bonpoc 13. CnocobcrteoBan nv akTBHbA 0b-
MEH BELLECTB y NTUL, U MNEKOTUTAIOLWMNX UX WWPOKO-
MY pacnpoCTpaHeHWIo Ha nnaHere?

Bricokmuit ypoBeHb o0MeHa BeIIeCTB CIIO-
COOCTBOBAJI HIMPOKOMY PACIIPOCTPAHEHUIO
ITHUI ¥ MJEKONHUTAIOIIUX Ha HallleHd njiaHe-
te. TemnepaTypa ux rejia He 32aBUCHUT OT TE€M-
NnepaTypsl OKPYXKaloIled cpeabl, U 9TO II0-
3BOJISIET UM JIeTrde [PHUCIOcOOUTRCS K Hebsa-
FONPHUATHBIM YCJIOBUAM.

Bonpoc 14. Ha3oBute xapakTepHble Npu3Ha-
KM XMBOFO OPraH13ma.

OcHOBHBIMH INpusHaKaMHn MHBOT'O opra-
HHU3Ma ABIAIOTCA 0OMeH BellecTs, NMUTanue,
AblXaHWe, BeIOCJIEeHHEe, PasapPpaXuMOCThb, I10-
ABHMHOCTDb, pa3dMHOMEHHE, DOCT B pa3BU-
THE.

Bomnpoc 15. Kakve opraHbl pacTeRnid npuHu-
MaloT yyacTue B obmeHe BewecTs?

¥V pacTreuuii B o6MeHe BelleCTB IIPHHMMA-
IOT y4YacTHe JINCThA, CTe0EJb 1 KOPEHB.,
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Bonpoc 16. Kakie c1cTeMbl OPraHoB XuBOT-
HblX Y4acTBYIOT B Npoueccax obMeHa BelecTs?

B npoumeccax oOMeHa BelIeCTB y KHBOT-
HbIX YYACTBYIOT BBIAEJINTEJIBHAA, AbIXaTe/b-
Hafdg, KPOBEHOCHAA U MUIeBAPUTEILHASA CHC-
TeMbI, 4 TaKXe APpyrue CucreMbl OpraHmu3Ma.

15. Ckenet — onopa opraHM3ima

Bonpoc 1. Kakoso 3HaveHme ckeneta?

CkeseT BLINOJIHAET OTOPHYIO (GYHKIIUIO U
CHYXHT 3AIMUTONA NN MHOTMX BHYTDEHHUX
opraHoB. Tak, uepenmHas KOpoOKa 3allUIIaeT
rOJIOBHOI MO3T, rpyAHas KJeTka — cepAle U
JIETKHWEe, Ta3 — MOUYEeBOH NIy3bIpb, NPAMYIO
KHIIKY U APYTHE OPTaHbl.

Bonpoc 2. Kakve Bb1BAOT TUNLI CKENETOB?

PaannualT gBa OCHOBHLIX THIIA CKeJeTa:
HApY’KHBIA U BHYTPEHHU .

Bonmnpoc 3. HazosuTe 0COBEHHOCTM CTPoEHUS
HaPY>KHOMo CKeneTa MOJMIOCKOB..

MoJLTIOCKH HMEIT Hapy)XHBIH CKeJeT,
NpesCcTABJEeHHBIN paKoBUHOi. B paxoBuHe
BBIJENSIOT TPU CJOA: HAPYXKHBIU, COCTOA-
mn# U3 opraHuku (porosoii), cpegHuUl —
M3BECTKOBLIA M BHYTPEHHUH — MNepaaMyT-
pOBBIA (KpHCTaJabl KapOoHaTa KaJbUHA).
Paxosuna oueHb IpoOYHaf, HO TSAXKeJadA, 0O-
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3TOMYy OOJIBHIMHCTBO MOJJIIOCKOB BeleT Ma-
JIOTIOABMKHBIA 06pa3 :kusuu. Ho Bcrpeua-
I0OTCA UM aKTHBHO IepejBUrampInuecs (Hanpu-
mep, rpebemkm).

Bonpoc 4. Kakow TMN CKenera y Y4neHNCTOHO-
rnx? KakoBbl 0COBEHHOCTM ero CTpoeHmna?

Y 4JIeHHMCTOHOTHX HAPYKHBIA cKesaeT. Ho
OH 3HAUMTEJALHO Jlerde, 4YeM Y MOJIIIOCKOR.
CoCTONAT B OCHOBHOM M3 XHMTHHA — 0COOOTO
BEIeCTBA, BBIACJIAEMOT0 KJIETKAMH KOMXKH.
XHUTHHOBLIH CKeJleT MMOKPHIBAET BCe TEAO M
CAYXKHUT MECTOM [JA MPUKPEIJIeHNA MBIIHII,

Bonpec 5. Bcrpevaotrcs nNm ckenetol y Npo-
cTeAwmnx? Kakme oHu BbINOAHSIOT yHKLMN?

Ckenersl BCTpEUAKOTCS U Y IPOCTEHIIUX.
Hampumep, y pagdodsipuift AOCTATOYHO
CJIO’KHO YCTPOEHHBINH CKEJIET, COCTOANINN 13
KPeMHeBEIX urosodek. OH I03BOJIAET UM IIa-
PHUTBH B TOJIII(e BOABI U 3AIL{AINAET OT BPATOR.
EcTb CkeNeTHl M y APYTHX NPOCTEHIINX —
paxoBHHHBIX ameb 1 hopamunHupep. Ux cke-
JIeThl, HAIOMWHAIOIMEe DAKOBUHBI YJIWUTOK,
XOPOILIO 3AIUHUINAIOT OT HANaJAeHUs XWUINHU-
KOB.

Bonpoc 6. Y710 Takoe nuHbKA?

JluHbKaQ — 5TO mpolece, B X04e KOTOPOro
Y YJIEHHUCTOHOTHX HPOMCXOAUT cOpachiBa-
HHE CTaporo XUTHHOBOro IOKpoBa. Ho emie
Jl0 3TOr0 MOJ CTAPLIM HaHUHpeM obpasyeTcsa

69

—_—



HOBBIA TOHKHUN XWTUHOBBLIA NOKDPOB. IloKa
HOBBbII IIOKPOB MATKUH U 3JaCTUYHBINA, opra-
HU3M UJIeHUCTOHOIOT0 OBICTPO pacTerT.

Bonpoc 7. Y410 Takoe BHYTpeHHWUA ckenet? Ka-
KWe XUNBOTHLIE €ero MMeloT?

Brympernnuit ckxesem — TaccUBHASA
YacTh OIIOPHO-ABUraTeNbHOM cHcTeMbl. Kak
[IpaBUJIO, OH COCTOUT M3 KOCTel, Xpslleit,
CYCTABOB M CBA30K.

BHyTpeHHUM cKejeToM 00J1aal0T I[103BO-
HOYHble ;KUBOTHLIe (pbIObI, JIATYLIKH, SIIe-
pHUIlbl, ITHUIIBI, 3BEPU, YEJIOBEK).

13 6ecnno3BOHOYHBLIX IPHIMUTHUBHBINA BHYT-
PeHHUH CKeJieT MMEIOT HeKOTOophble HmpocTeii-
mue (pagvonsApUU) U TOJOBOHOTHE MOJJIIO-
CKH. .

Y MO3BOHOYHBIX BHYTPEHHUI CKeaeT 06-
pas3oBaH Tpemd OTHAeJaMU: CKeJeTOM TroJio-
BbI, CKEJIETOM TYJOBHILIA N CKEJIeTOM KOHeu-
HocTeli. O6pa3oBaH OH H3 KOCTHOH WJIH
XPANIEBONl TKaHH. XPALIEBOH CKeJgerT Ha
MIPOTAMEHUN BCEH JKM3HHM HUMEIOT aKyJbl U
CKAaTbl, ¥ OOJBILMHCTEA K€ IO3BOHOUHBIX
¥ IBOTHBIX OH HAa PAHHUX CTAAUAX PA3BUTHUA
XPAHILeBOH, a ¢ BO3PACTOM NOYTH MOJHOCTLIO
3aMCHARTCS KOCTHIO.

Bonpoc 8. Ectb jivt onoprbie (TPykTyps! y pac-
TeHU? KaKOBO UX 3HaYyeHue?

Pacrennss umeror ocobrlie oropHble obpa-
30EaHNs, C 1IOMOILIbIO KOTODbIX OHH BBIHO-
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CAT JUCTHA K COJMHIY ¥ NOANEPIKNUBAIOT UX B
TAKOM II0JIOMKEeHUM, uToOBl JUCTOBBIE ILjAC-
THHKHA KaK MOYKHO JIy4YIle OCBeIfaluch.
Y ZapeBecHBIX pacTeHUH OCHOBHOM OIIOPOH
CAYKUT MeXaHHYecKasi TKaHb. B coueTaHUU
¢ ADYTHMM TKaHAMHU O0Ha GOPMHDPYeT KaK OBl
CKeJleT pacTeHHMs, OcOoDeHHO Ppa3BUTLIA B
cTredsie. 3Aecsy MexaHHUYecKad TKAHB 4acTo
o6pasyeT Hexoe mogobue HIUAWHIpA, IIPO-
XOndAllero BHYTpu cTebiasd, MIAU pacnoJia-
raerca BJOJbL Hero OTIEJbHBIMU TSAMXKAa-
MH, oDeclieunBasi ero IMPOYHOCTh HA M3TUOG.
B xopHe, HAOpoOTuUB, MeXaHWUUYECKasaA TKAHb
cocpeJoTo4YeHa B LeHTpe, HOBBIILAA COIPO-
TURJEeHUE KOPHA Ha paspblB. KineTku Mexa-
HMYECKON TKAHMW pa3JIuYHBI II0 CTPOEHUIO,
HO MMeIOT of0Inue NpU3HaKM — OUeHb TOJIC-
Thl€ CTEHKH, NPHAAKIINE UM 0co0yI0 mpod-
HOCTb.

16. [1Bn)xeHune

Bonpoc 1. Yem 0oTnMYaeTCA ABUXEHME pacTte-
HU OT ABVXEHNA XNBOTHBLIX?

¥ pacTeHmii, B oTIMYKE OT YKUBOTHLIX, 1€-
peMelaeTcs He BeCh OPraHU3M, 4 TOJBKO €ro
OoTAeNbHEIE OpraHbl MJauM MX 4yacTu. Hampn-
Mep, JUCTOBbIE IIJIACTHHKH PACTEHUH Men-
JIEHHO ITOBODAYMBAIOTCA K CBeTy. lIBeTKH
MHOTHX PacTeHHH HAa HOYBL HMJIH HEepen JOXK-
AeM 3aKpbIBaloTcA. JIucTha ropoxa, dacoau

pal




B TEMHOTE CKJAJbIBAlOTCS, & HA CBETY pac-
KPBIBA1OTCH.

W3BecTHHI y pacTennii u JOCTATOYHO
ObICTpblEe JBUKEHHA. ¥ TPOIMUUYECKUX MHU-
MO3 M KUCJUIBI IPH COTPSACEHUU — HANpH-
Mep, OT VAAPOB Kaledh JOMXKAA — JIHUCTOU-
KM, COCTABJAIOIINE CJOMKHBIH JHUCT STUX
pacTeHmii, OBICTPO COIHMIKAIOTCHA, U Bech
JUCT NOHUKAELT.

Bonpoc 2. Kak 4BUraloTCA OOHOKNETOYHbIE Op-
FaHW3MbI?

OaHOKJIeTOUHbIE JKHMBOTHBIE JBUTAIOTCA
no-pasuomy. Hampumep, ameba ob6pasyer
JOKHOHOMKH B KaK ObI IepeTeKaeT ¢ 0JHOro
MecTa Ha gpyroe. MHade LBUrArOTCA TIPOC-
Telilline, MMeIOIUe JKIYTHKY U PEeCHHYKH.
Nuadyszopua rydenska nnasaet OLICTPO, JIOB-
KO OeHCTBYsS PeCHUUYKAMM, MOKPbIBAOILIUMA
ee Teno. 3arpefbasg MMM, KaK MHUKDPOBeCJIaMH,
OHA MOXKET ABUTAThCA BIlepeid, Ha3ax, 3aMU-
paTb Ha MecTe. I[IpH KOMHATHOI TeMIepaTy-
pe pecHHMUYKH copepiraloT o 30 B3Maxos B
CEeKVHIY, 3a 9TO BpeMA TydeJbKa IIPOXOAUT
paccrosaHue B 25 MM, Kotopoe B 10—15 pas
TIpeBbINIAeT AJIUHY ee TeJa.

MBorue npocreiinue >XUBOTHbIE, a TaAKKe
HEKOTOpbie DAKTepPUU, OJHOKJIETOUHEIE BOAO-
POCJHU UMEIOT APYroi ABUIKHUTENb — JKIYTUK
(MoXKeT OBITL OOWH, JBa HJM HECKOJLKO).
IBUKEeHUA KIYTHKA — JJIUHHOTO, BBITSHY-
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TOro 00paszoBaHus — JOBOJBHO CJHOXKHEI, OH
pafoTaeT Kak TpeOHOM BHHT: cOBepIllasg Bpa-
IATeJbHbIE IBUMEeHNA, KaK Obl BBHHYHMBAET
TEJIO JKMBOTHOI'O B BOAY H TSHET €ro 3a co-
6oit. 3a 1 cekyHay 2BrjeHa, HAIIpUMED, MO-
JKeT nmpoABHHYTHCA Ha 0,5 MM.

Bonpoc 3. Kak nepefisuraetca QOXOes0On
YyepBb?

HoxaeBoil yepBL NepeBUTAETCHA, IOIIepe-
MEHHO COKpallad KoJIbIeBhle U IPOA0JbHEIE
Mbimikl. IIpy 3TOM cerMeHTHI TeJa TO COKU-
MAaroTcsd, TO YAJUHAKTCA. [IBUMKEHUSA dYep-
B HAYMHAIOTCA C COKPAIIEHUA KOJIBIEBBIX
MBIIIL, B TIepeJHeM KOHIIe TeJa. JTH COKpa-
IIeHuA 3aXBAThIBAIOT CETMEHT 3a CerMeHTOM,
BOJIHOM IIPOXOAs uepesd Bce TeJo. Teo cTaHo-
BHTCA TOHBbIIIE, HIETHHKH! — IIJIOTHBIE BBIPOC-
Thl Ha GPIOUIHOM CTOpPOHE TeJla YepPBS — BHI-
ONAYUBAIOTCA, U YEPBb, ONIUPAACH IEeTUHKAMU
3aJHMX CEerMEHTOB O IIOUBY, IIPOTAJIKHBAET
TiepeHUI KOHEIL TeJia BIepea. 3aTeM COKpa-
I[AIOTCSA MPOAOJBHBIE MBIUIILI, U BOJHA CO-
KpallleHui BHOBL mpoberaer 10 BCeMy TeJY.
Onwpasch Ha IEeTUHKHU NepeIHUX CerMeHTOR,
YepBb IOATATHNBAET 3aJHIOI0 YaCTh TeJAa.

Bonpoc 4. Hasosute 0coDeHHOCTM BOAHOM
cpenbl obuTaHus.

Boauaa cpema oxasbIBaeT OGoJbillee CO-
NPOTUBJIEHHE IBUMKEHHIO, UEM BO3AYIIHAA.
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A 1Ipy morpy’KeHHH Ha riyOMHY BO3pacTaeT
laBnenue Ha oprauusMm. Ilosromy dopma
TeJa JKMBOTHBIX, OOUTAIOIIUX B BOAE, JOJIK-
Ha OwnITh oOTexaemoii. Kucmopom, pacrtso-
PEeHHBIX B BOJie, MOXXET OBITH YCBOEH TOJIb-
Ko 6Jarofapd crielMaJbHEIM OPTaHAM ObIXAa-
HuA — kabpamM.

Bonmpoc 5. Kakue npucnocobnenmsa K nnasa-
HIAO BCTPEHAIOTCA Y BOAHLIX XUBOTHbIX?

Y pwi6 ana niaaBaHUA HMeIOTCHA TaKue
npucrocobednd, KaK MJIaBHUKH. KUTHI u
neabMUHbLI B CBOEM ABUMXEHUM UCIIONb3VIOT
XBOCT, 3TO WX I'JIaBHBLIH OpraH ABUIKEHUS.

HexoToprie BOAHLBIE XXUBOTHLIE MCIIOJNL3Y-
IOT ¥ TaKHe HeoObIYHBIE CTIOCOORI IepeMellie-
HYA, KaK peakTHBHoe aBHiKenue., Hanpu-
Mep, MOJUIIOCK MOPCKO# rpebellloK, De3Ko
cOMm»Kana CTBOPKU PaKOBHHBI, BLITAJIKUBAET
U3 Hee Ha3ajl CTPYIO BOABI U Gnaronaps aTo-
MYy CKauKaMH IBHIKETCH Bllepel.

Bogomnmnasalonime NOTUILI TNIaBAKOT, HC-
MOJIB3Y4A MJIaBaTeJbHbBIE IIEPEIOHKHY HA Ia/b-
nax., ¥ yTKU-KPSAKBbI OHU HAXOAATCA MEXIY
TpeMsi HepelHMMHU naabiiaMu. lIpm miaaea-
HUU [EePEeroOHKH PACTATUBAIOTCHA U paboTaioT
KaK JOMOYHBIE BECJ4.

Bonpoc 6. Yem paznnyaiotca xBoCTOBbIE MaB-
HUKK poIb 1 KUTOB?

Y KutoB, B OTJAHYME OT PbIG, XBOCTOBOW
ILIABHUK DACNOJIOXKEeH He B BEPTHKAJbHOH,
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a B FOpHSOHTa.HBHOﬁ ILJIOCKOCTH, JTO IO3BO-
JISIET KHTaM 6]>ICTpO OOrpyxaTbCsa ¥ BCIIJIEBI-
BaThb.

Bonpoc 7. Kak OBUrai0TCH KanbMaphbl?

KaneMapsl A1 nepeIBHXKEHNA UCIOIL3Y-
IOT peakKTHUBHOE ABMKeHHe. BeITalKuBasA Ha-
3al MOIIHYIO CTPYIO BOALI U3 TIOJOCTH TeJa,
OHU CKAYKAaMH ABUCAKTCA BIEpeX.

Bonpoc B. Kakie X1BOTHble MOTyT NeTaThb?

JKusoTHbIe, yMeroule JeTaTh, — 3TO Ha-
CeKOMbIe, IITUILI, JIeTYYIe MBILIH,

Bonpoc 9. lepeuncnnte ocobBeHHOCT CTpo-
EHMA NTULL, CBA33HHLIE C NONETOM.

OcHoOBHOe TIpucIocobJIeHHe NTUI, K IIoJie-
Ty — Ipeobpa3oBaHUe MEPEAHUX KOHEUHOC-
Tel B KpbLAbA. Kpynuble nepea Ha Hux obpa-
3YIOT CaMbIfi COBEpIIEeHHbBIH JieTaTeJbHbIH
annapar. Kpome xpsuia, y OTHIILL eCTh Le-
JBIA pAA APYrUX NPUCTIOCOOIEHUN K HOJETY.
9ro obrexaemas opMa Tesa, JETKUI CKeJleT
(6ONBIINHCTRO KocTell MoJibie), XOPOINO pPas-
BUTbIE JIeTATEJIbHBIE MBITIIIbI, BO3AYIIHLIE
MeNIKW, YMeHbIIawInye Bec Tesa u obecne-
YK Balollye Jyulliee TOCTYHJIeHNe KUCI0Poa
B JIeTKHE BO BPEM4A IoJeTa.

Bonpoc 10. Ko Takme XOAufibHble XMBOT-
Hble?
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XodunvHble HUBOMHbLE — 3TO KNUBOT-
Hble, KOTODBIE TPH XOALOE OMHUPAIOTCA Ha
KOHeUHOCTH — HOr¥. K HUM oTHOCAT 00JIb-
LIIMHCTBO [I03BOHOYHBIX 1 UJEHUCTOHOTUX.

Bonpoc 11. Kakue Tvnul OBUXEHUA Y YeTBe-
POHOMMX XWBOTHbIX Bbl 3HaeTe?

I[BH)KEHHUA 4YeTBEPOHOTHX UPEe3BBIYAKHO
pa3Hoobpasusl. Cpean XOAWJBHLIX MJIEKO-
MUTAIONIUX B 3aBUCHMOCTH OT TOTO, KaK OHU
ONMpAalOTCA Ha CTOMY, PasjHYaloT CImonoxo-
Jawux, npu xoabbe onupamIUxca Ha BCIO
cromy (MeaBeRH, JIOAH), NALbULX00AUWUX,
npu xoawbe u Oere onMparOIUXCA Ha IaJb-
IbI, UTO 3HAYHTEJLHO IOBBIIIAET CKOPOCTH
ux Oera (KomKH, co0aKH), U KONbLMHBLX,
KOTOpBIe 0eraroT Ha KOHUHMKAX OJAHOTO HUJIH
IBYX IaJiblieB, — OHH OeraioT ObICTpee BCeX
(momragu, oJIeHU, KOCYJIN).

Bonpoc 12. Kak nepemewarotrcs CTonoxoms-
LNE XMBOTHbBIE?

CTOI'IOXO]IHH.IHG JHKHUBOTHBIE IIpH xoanhe
OIINpAaTCA Ha BCIO CTOIIY. Tak xongaT yeno-
BEeK, MeaBelb.

Bonpoc 13. KkakoMmy TNy OTHOCATCA ABMXE-
HWUSA KOLWIKN?

JIBUMKEHNA KOIIKKM OTHOCATCS K THIIY
naabnexoaamux. Ilpu xogpbe u Oere Komka
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onMpaeTcss Ha NajdbIbl, YTO 3HAYUTEJBHO
YBEJIMYUNBaeT CKOPOCTH Hera.

Bonmpoc 14. Kak GeraioT KonbiTHbe?

KonerTueie (ronranau, oJieEW, Kocyyu) Ge-
raroT Ha KOHYMKAX OJHOTO UJIH ABYX OAJb-
meB. Takoil croco® MepeaBUKeHUsA CAMBIH
OBICTPLIM.

17. KoopauHauua n perynauva

Bonpoc 1. Kakue cuctembl obecnevusaior pe-
FYNAUMIO OeATeNbHOCTU OPraHn3Ma XuBoTHOrO?

PaboTy Bcex opraHoB, HX CBS3b C OKPYyIKa-
omel cpeiol y CI0KHOOPTAHW30BAHHBIX
JKHBOTHBIX PEryJHUPYIOT HEpPBHasg M 9HJO-
KpUHHAA CHUCTEMBEI.

Bonpoc 2. B yem 3aKkNi04aerca pofib HEPBHOM
CNCTeMbI?

HepBHas cucrema peryaupyer paborty
BCeX OpPraHoB, ofecleynBas CyIIeCTBOBaHUe
OpraHu3Ma Kak ILIeJOCTHOH CHCTEeMEI, a TaK-
’Ke OCYIIECTBJIAET er0 CBA3b C OKPYKaIOIeit
cpenoi.

Bonpoc 3. KakoBO CTPOEHWE HEpBHOW CUC-
Tembl?

HepBHasi cucreMa COCTOUT M3 TECHO CBS-
3aHHBIX MEXAY c000¥ HEPBHBIX KJETOK —
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HeUPpOHOE8, CHEeUNAJTU3UPOBAHHBIX K BOC-
OPUATHIO U HPOBENEHUIO HEPBHBIX HUMITYJIb-
coB. HelipoH umeeT Tel0 U OTPOCTKH —
OJIMHHBIA U KOPOTKHE.

Y pasHbIX KUBOTHBIX HepBHAS CHCTEMAa
MMeeT CBOM OCOOeHHOCTH B CTpOeHHUH. Pac-
cMoTpuM HauboJiee CJIOXKHO YCTPOEHHYIO
HEPBHYIO CHCTeMY UesoBeKa. Ee moapaspe-
JSIOT Ha [Be 4YacTU: UEHMPAJbHYyl0 U
nepugepuveckyr. B coctaB HeHTPANbHONI
HEPBHOH CHCTEMBLI BXOAAT &2O0JA08HOIL U
cnuxHoill Mmose. Tesa HellpOHOB Haxo4ATCA
raaBHBIM o0pa3oM 3gechk. x ckonneHUs 06-
pasyloT cepoe BellleCTBO I'OJIOBHOIO U CIIMH-
HOTO MO3Ta, a CKOIIJIEHUA UX OTDPOCTKOB —-
6enoe BeniecTBO (cepbIM U GeJIBIM BEILIECTBO
MO3ra Ha3BaHO B COOTBETCTBHU C €r0 IIBe-
TOM).

Tena HEPBHBIX KJIETOK MOTYT JIeXKAaTh U 34
npeaeJaMy IeHTpaJbHOH HEePBHOM CUCTEMBI,
BO113M BHYTPEHHUX OPIr'aHOB UJU B UX CTEH-
Kax, obpasys 3ech Hep8Hble Y3Jabl. I nnH-
Hbl€ OTPOCTKHM OJHUX HEHPOHOB OCTAIOTCA
BHYTPH LEHTPAJBHON HEPBHOM CUCTEMBI, a
OJIUHHLIE OTPOCTKH APYrux cobuparTca B
NYYKH ¥ BRIXOLAT 34 ee Ipelesbl. OTH IYUYKHU
HOCAT HasBaHWe Hepaosg. HepBwl MHOIO pas
BeTBATCSA M TOCTEIEeHHO MpPeBPAllaldTCA B
TOHKME BOJIOKHA, NIPOHU3BIBAIOIIUE BCE Op-
raHbpl. TakoBO cTpoeHHe nepudepUyecKol
HEPBHOH CHUCTEMEI.
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Bonpoc 4. 410 Takoe pednekc?

Pegnrerc (ot nar. «petiercyc» — oTpa-
JKEeHHBIH) — 3TO OTBETHad peakuusa opra-
HHA3Ma Ha pasapa)eHue, OCylecTBJsAeMas
HEePBHOUN CHCTEMOIA,

Hefipon nerko Boa30yxgaeTca W € IIO-
MOIILIO HEPBHLIX HMIIYJIBCOB CIOCODEH Ile-
pelaBaTh BO3OYKAEHHE APYTHM KJIETKAaM.
HepaHbotit umnynsc — 3To a1eKTpUUECKas
BOJIHA, Oeryinas 1o HepBHOMY BOJIOKHY.

B pspe ciyuaeB HepBHLIM HMMYJbC, MIO-
OpaBIINCH 4O COCEIHETr0 HelPOHA, He TOJBKO
He BO3Dy’KAaeT ero, a, Hao60POT, BPEMEHHO
3aTpyLHSET pasBUTHUE B HeM BO30yKAeHNsH
HMJIN AQx<e YTHEeTaeT ero. ITOT Mpolecce Has3kbl-
BalOT TOPMOXKeHUeM HepBHOHM KJjaeTku. Top-
MOYKE€HHUEe He II03BOJsAET BOo3GyXIeHUIO Oec-
IIpefieIbHO PAacCIpOCTPaHATHCA B HEPBHOM
cucrteMe. Biarozaps B3aMMoaeHCTBHIO BO3-
OysKIeHUA U TOPMOXMKEHUS B KaMIbI MO-
MEHT BpPeMEeHH HepBHBbIe HWMIIYJbCbl MOTYT
¢hopMHUpOBaTHCA TOJMBKO B CTPOro onpeseeH-
HOM I'DYIINE HEPBHBIX KJETOK. ITUM obecie-
YMBAETCS KOOPAMHUPOBAHHAS IESITEIbLHOCTh
HEPBHBIX KJIETOK.

Bce HepBHBIE KJETKH 110 UX (QYHKIHUAM
MOXXHO pasAeJHTbh Ha TPU THNA: YY8CMEU-
mentbHbLe, BCMABOUHDBLE U UCNONAHUMEIb-
Hbie. UyBCTBHUTENbHBIe HEHPOHBI IIE€PCIAIOT
B MO3T HEpPBHBIE UMITYJLCEl OT OPTAaHOB 3pe-
HU#A, CJIyXa U Op., & TAKMKe 07 BHYTPEHHHUX
OpratoB.
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Boanmasa yacTs HeMpOHOB M0O3ra OTHOCUT-
¢ K TUOY BCTABOUHBIX, UX TeJa 06pasyior
OCHOBHYH) MAacCy Ceporo BeIlllecTBa MO3Ta.
OHu Kak OBl BCTABJEHBI MEXKAY UYBCTBH-
TEJABHBIMH ¥ MCIIOJHUTENALHBIMUA HEHpOHAa-
MH, OCYUIECTBNAA CBA3bL MexxaAy Humu. Hc-
NOJHUTENbHBIE HEHPOHEL! POPMUPYIOT OTBET-
Hble HEPBHBIE HMIYJILCHI M IIepefamT HX
MBIIIIIAM U KeJjie3aM.

Pednekc ocymectiisgeres mo pedaeKTop-
HOW Ayre, KOTOpPAs COCTOMT M3 pellenTtopa,
BOCOIPUHUMAKINETO Pa3Apa’keHne U 1npeod-
pasyIolero ero B HEPBHBIE MMIYJILC, UYB-
CTBUTEJBLHOI'0O HEHpOHAa, BCTABOUHOT'O HEMH-
pOHA U UCHOJSIHUTEILHOTO HelipoHa.

Bonpoc 5. Kakue ObisaioT pednekchb?

Pasznuuaor 6e3yc/IOBHBIE M YCJIOBHLIE
pedaexcsl.

Besycsio6Hble pedhaerxcbr — 3T0 peduieK-
CBhl, KOTOphle MNepefaloTcA II0 HAaCJeACTBY,
HO3TOMY HUX ellle MHOILAa Ha3bIBalOT 8POXMC-
denHbimu. Hanpumep, KOCHYBIIHCH TODs-
4ero mpegMeTa, Mbl pe3Ko, He 3a/lyMbIBaACh,
Jake ellle He MMOYYBCTBOBaB 00JM, OTAEpPrH-
BaeM PYKY. OTO IIpHMep 6e3yCcJIOBHOTO ped-
JeKca.

Yenosnuie pegprerebt — aTo pediexcsl,
npuobGpeTeHHBIe B pe3yJbTare XKHU3HEHHOI'O
onbviTa. HampuMep, MOXXKHO BbeIpaboTaTh yc-
JIOBHBIH pedyiekc y aKBapUYMHBIX DBIOOK.
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Ecyu B TeueEHe HEKOTOPOTO BPEMEHH COIIPO-
BOKJATh WX KOPMJEHHE NOCTYKWBAHUAMMU
UM 3BOHKAMH, TO NOBOJBLHO CKOPO OHH CTa-
HYT IPUILJIBIBATH IPOCTO Ha 3BOHOK HJIM
CTYK IIO CTEHKe aKBapryMa, Aake He IIOJY-
Yyas IpM 5TOM KopMma. BeipafoTka y >KMBOT-
HBIX YCJIOBHBIX DedIEKCOB JIEXKHT B OCHOBeE
UX IPEeCCHPOBKHU.

Bonpoc 6. Y kakix XMBOTHbIX CeTyatan Hepe-
Haa cucTema?

CeTuaTyl0 HEPBHYI0 CHCTEMY HMEKOT KH-
IIEYHOIIOJOCTHBIE (IPEeCHOBOAHBIE THADPHI,
AaKTHHHMHM, MeOy3hl, KOpPaJIJbi), JTO CaMBEI#
IIPOCTOH THI HEPBHOM CHCTEMBI.

Bonpoec 7. Kak ycTpoeHa HepBHas cucTeMma
AOXAEeBOro yepsn?

Y [0'KJeBOro uepBA HEPBHBIE KJETKHU
cobpanbl B HepBHBIe y34bl. CaMblii KpyII-
HBIY N3 HUX, HAXONALIIUHNCS Hal IAOTKON, —
radznomounbtii. OT Hero OTXOLAT MHOIO-
YHUCJIeHHBIe HEePBBI, M IMO3TOMY MHepeqHMil
KOHell uepBA o6magaeT OGONBINION YYBCT-
BHUTEJNLHOCTBIO. HaATrIOTOYHBIN y3ea ABJIA-
eTc Kak Obl «roJOBHEIM Moarom». Ilpm
€r0 OOBPEeXJEHHU UYepPBb XOTA M CMOYKET
OpofoKaTs ABHraTbCH, HO, BCTPETHB Ha
IyTH OPEensiTcTBHEe, He cyMmeeT ero ofouTH
u OyzeT fosro OUTHCA O Iperpagy, He MeHAA
HanpaBJeHHe IBUMKEHN .
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Hagrimorounsii HepBHBIH y3eJs, COeJUHS-
fICh C ROO210MOY HbLM, 00PA3yeT 0K0.102.70-
mouHoe HepeHoe Koabyo. OT NOArJIOTOU-
HOrO HEepBHOTO y3J1a OTXOOUT OprowHas
HepeHas yenouxa. OHa TAHETCHA BLOJE BCe-
ro TesIa U COCTOHT M3 [1ap Y3JIOB, JeKALLUX B
KaJOM CerMeHTe U COeAUHEHHLIX MeXIy
co6oil. OT HUX BO BCE YACTH Teja YepBs — K
MBILILAM, BHYTPEHHUM OPraHaM —- OTXOJAT
MHOro4YHcJeHHble HepBbl. PaGora Bcex opra-
HOB 4YepBA KOHTPOJUDYETCA HEPBHOU cHCTe-
MOii.

Bonpoc 8. Pacckaxmie 0 CTpoeHWUU HepeBHOW
CUCTEMBI NMO3BOHOUHbIX.

Bonpoc 9. Kakve otgens pasnmyaior B roncs-
HOM MO3re Nno3soHQYHbIX XWBOTHbIX?

Y Mo3BOHOYHBIX HEPBHAaSA CHUCTEMAa DacIio-
jaraeTci Ha CHHHHOW CTOpOHe, a He HAa
OpromIHo#, Kak y 6ecrioaBoHouYHBIX. OHa co-
CTOUT M3 20J08H020 MO032a, CHUHHOZO
Mmo3za U Hepeo6. CIIMHHOW MO3I DAaCIIOJIO-
»K€H B IIO3BOHOUHHKE U MMeeT BuJ AJUHHOTO
tAxKa. [0JIOBHOM MO3r HAXOAUTCS B Uepele.
B HeMm paznuuaioT nepedHuit mosz, cped-
HUll M03z, 3a0HUL MO32.

Y passMYHBIX }KUBOTHBIX 3TH OTHAEJNLI Da3-
BHTHI IIO-PA3HOMY. JTO CBA3AHO C YPOBHEM
UX opraHusaunuu u obpasom >xkusHu. Hanpu-
Mep, ¥ BCeX PbI0 XOPOILO PasBUTHI 3aJHUU U
CpelHUH OTHEJbI, HO Y Xapuyca, obHuTawle-
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ro B 4HCTOH, mpo3padHoii BoAe, ocoboe pas-
BHATHE TIONYYHJIHA 3PDUTEJbHBIE JAOJM CpefHe-
ro Mosra, a y JHHA M Kapacda — oburaresaei
MYTHO# BOAEI OPY/AOB — CTPYKTYPHI 3aHEr0
MO3Ta, CBA3AHHLIE ¢ OCA3aHNeM. [[BMKeHUSA
PHIO B BOe OYEHD CJAOKHBI 1 pa3HO00pAa3HBbI,
MO3TOMY Y HHX OCODEHHO XOpOIIO DAa3BHUT
MO3K€UYOK — OTJAEe] 3aJHero Moara, OTBETCT-
BEHHBIA 32 KOOPAMHALMIO ZBHXKEHUI M OPU-
eHTAIMIO TeJia B IPOCTPAHCTRE.

Bonmpoc 10. Kakve otgensl ronoBHOro Mo3sra
Hanbonee XxopoLLO Pa3BuUTbl Y MAEKOMUTAIOWMX U NO-
yemy?

Bonpoc 11. Yo Takoe KOpa rofiOBHOO MO3-
ra? Kakoso ee 3HadyeHne?

Y MJIIEeKOIMTAIOIMKX [OJIOBHOM MO3I pas-
BUT 3HAUUTENILHO CUJBHEe, UEM Yy APYTHUX
JKUBOTHBIX. CaMblili KPDYNHBIH ero oraen —
OonpmKe mosyiapuA roJIOBHOrO MO3ra, Io-
BEPXHOCTh KOTOPBIX OGpa30BaHA MUJIIHAD-
JlaMHi HEpPBHBIX KJeToK — Kopoi. Kopa
GonbmIMX Hoaymapuifi — BLICIIHEA OTAeN
IeHTpaJIbHOM HepBHON cucreMbl. Kopa y
OoJILINMHCTBA "KMBOTHBIX He IJIaZKas, a 0b-
pas3yeT MHOTOYMCJEHHBIe 60pO3Jabl 1 H3BU-
auHbl. Kopa moayiuapu#l peryjupyer ¥ Ha-
npasJsier paboTy BCeX OpraHos, ¢ Heil CBA-
3aHBL CO3HAaHHE UYeJIOBEKa, ero IaMfATh,
MBIIIJIEHNE, TDYAOBAA AeATEIHHOCTD.
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Bompoc 12. Yo Takoe ropmMosbl?

T'opmonbi — ocobble aKTUBHBIE XMMUUE-
CKHe BellleCTBa, BblJeJIsieMble B KDOBB 2KeJle-
3aMH BHYTPEeHHEeH ceKpeluu.

Bonpoc 13. Kakve xenesw, Bwgenawowme
TOPMOHbI, Bbl 3HAeTe Y XMUBOTHbIX?

Y KHUBOTHBIX CYUIECTBYIOT 3HIOKDHUHHLIE
JKeNe3nl, BhIAeIAIINe rOPMOHBI, OTO TUIIO-
dbus, snudua, TUMyc, HUTOBHIHAA U OKOJO-
MIUTOBHAHBIE JKeJie3bl, IIOAKeJIyJOUHAA JKe-
Je3a, HAAIOUYEUHHKH U II0JIOBBIE YKeJe3bl.

Bonpoc 14. Y70 Takoe pocTosble BeWECTBA
M Kak OHW BNUAICT Ha pacTerHne?

Pacrenus He UMEOT HEPBHOH CUCTEMBI, K
PeryaAnua Ux KU3HEAEATEJbHOCTH IPOUC-
XOJHUT NUIIIb C IOMOIIBIO BBIZEIASEMbBIX XH-
MUYECKMUX BellecTB. OOLIYHO MX HA3BIBAIOT
POCTOBBIMM BEIIIECTBAMHM, TaK KaK B 00Jb-
HIMHCTBE CJAYYaeB OHU BIUSAIOT HA POCT BCETO
pacTeHus WJIH OTAEJbHBIX ero 4acTeH.

Kak ¥ rOpMOHEI ¥ }KUBOTHLIX, POCMOBbLe
geulecmaa pacTeHUN — 3TO CJOMKHBIE opra-
HUYeCKNe COeJUHEeHUHA, KOTOpEle nJake B
HHUYTOXHO MaJIbIX KOJHUYEeCTBAX MOTYT pery-
JUPOBATE OOMEH BeIlleCTB, YCHJIMBATH WU
3aMeJJIATh POCT U PA3BUTHE KJETOK, BJIHATE
Ha 3aKJaJKy U pa3BUTHE IIOUEK, oOpasoBa-
HMe HOBBIX KOpHel, Ha CKOpPOCThL [JeJeHud
KJeToK KaMOusa. Oco6eHHO MHOTO POCTOBBIX
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BellecTB o0pasyerca B PaCTYyIUX TKAaHAX —
B KOHUHKe KOpHA, Ha Bepxylrke nobera. Ile-
PeMeIanTcss pPOCTOBBIE BeIleCTBa OT Bep-
XYIIKY pacTeHUd K KOPHIO IO NpoBoAAIeil
cucreMme.

18. becnonoe pa3mMmHoOXeHne

Bonpoc 1. Kakosa Buonorndeckas ponb pas-
MHOXEHWA?

Pasmnoicenue opzaHu3mM06 — 3TO IIPO-
1lecC BOCHPOM3BeNeHHMs cebe mOROOHBIX,
o0ecneunBaAINNN HEIIPEPHIBHOCTh M IIPEEM-
CTBEHHOCTb KHU3HH. JTO CBOMCTBO XapaKTep-
HO TOJIBKO AJIfl )KUBEIX OPraHN3MOB, YeM OHH
KOPEeHHBIM 00pa3oM OTJHYAIOTCA OT O0BeK-
TOB HEXUBOH IIPUPOABI.

Bompoc 2. B uem cywHocTb becnonoro pas-
MHOXeHus?

B nponecce 3BoMIOIIAA CHaYasia BOSHUKJIO
fecrioyioe pa3MHOKeHHEe, a JUNIb [TI030Hee —
NOJIOBOE,

IIpu Gecnonom pa3mHOMCEeHUU HOBOE
IIOKOJIeHne 00pas3yeTrcA IIPH YYACTHH TOJIb-
KO oOjHoO#l pomuTenbCcKoil ocobu, KoTopasa
NMOJHOCTHIO IlepeiaeT €My Bce CBOM Ha-
CJe/ICTBEHHBIE KAUYeCTB& M OCODEHHOCTH.
B ocroBe Bcex ¢dopMm Gecnosoro pasMHOKe-
HHUA JIEAUT MHUTOTHUYECKOE JeJIeHHe KJIIETOK.
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ITOoT cnocod pasMHOMKEHHA BCTpPeUYaeTcs B
npupoae (Cpeau }KMBOTHBIX — Y IpocTeHix,
KUILIeYHOIIOJOCTHbIX, YePBeH U Jp., a TaKKe
y OOQJIBIHMHCTBA PACTEHMI) M MCIIOJIB3YETCH
B HAPOOHOM XO3fAHCTBe: B MHKDPOOUOMOrMYe-
CKOHW NPOMBIILICHHOCTH IIPY PA3MHOMEHUU
BaKTepHii U APOMKIKEI; B CEJILCKOM X0O3AHCTBE
[IpU BEreTaTUBHOM Pa3MHOKEHUH PaCTeHHH
¥ B TeXHOJIOIUM KYJNbTYPhI TKaHeH.

Bonpoc 3. Kakve suab Hecnonoro pasmHoxe-
HWA Bbl 3HaeTe?

HauGoinee npoctasa popma Gecnojsoro pas-
MHOMKEHUA — JeseHuUe, KOTAa POAHUTEJb-
croe ocobb paszmenserca Ha 08e 00UHAKO-
evte wacmu. Taxk pasMHOXKaloTca OGaxTe-
puH, npocTeilmne, MHOTHE OJHOKJIETOUHEIE
BOZIOPOCJIU.

Hpyro# ¢opmoit Gecriosioro pasMHOKeHHU S
ApnAeTcA noukxosaHue. (OHO BCTpeuaeTcs
KaK y OJHOKJIETOYHBIX (APOXKIKU), TaK U Yy
MHOTrOKJIeTOYHBIX (rujapa) opraauamos. [lo-
CTATOUYHO ITUPOKO PACIIPOCTPAHEH B MpUpoOJe
TaKoM mporecc 0ecrnosioro pasMHOMKEHUS,
Kak cnopoobpasveanue (TAaK pasMHOKAIOT-
cda rpubbpl, BOAOPOCTH, MXH, MAaNOPOTHUKU
1 HEKOTOPble OJHOKJIETOUHEIE JXUBOTHEIE).

Betpeuaetes u npouyece ppazmenmayuu,
KOTZa 13 4aCTU MaTePUHCKOTO OpraHuama ob-
pa3yeTcAa AOYEPHMHE (HUTYATHIE BOJAOPOCJIM,
maaHapuu). B ocHoBe aTOro mporiecca JeKUT
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CIOCOOHOCTH OpPraHM3Ma BOCCTAHABIUBATH
yTpaYeHHbIe YACTH TeJa.

V pacTeHHH IINPOKO PacHpOCTPAHEHO &e-
zemamuéHoOe paA3MHONCeHUe, TPH KOTO-
POM HOBEIE 0C0o0M 00pas3yOTCS U3 YyacTeHd Ma-
TEPUHCKOrO pacTeHua (mobera, KOpHA)
M HACJHEJYIOT IIPH 3TOM BCE€ €ro Ipu3HaKH.
HekoToprle pacTeHUsa HMEIOT OJIA 3TOTO CIIe-
[IMajJbHbBIE BUAOM3MEHEHHBIE OPraHbl: JIYKO-
BHUIIbI, KJYOHEJIYKOBHIbI, KJAYOHH, KOpPHEe-
BUINA. MHOrMe M3 HHUX CJAYXKAT TaKKe H
3anacarouiiMi OPraHaMH, B KOTOPLIX OTKJIA-
IBIBAIOTCS THUTATEABHBIE BELIECTBAa, NO3BO-
JAIONIHEe PACTEHHIO [IepeXHuTh HelJarompH-
ATHBIN IepuoJ — 3UMY, 3aCyXyV.

Bompoc 4. Kak nponcxoautr Hecnonoe pas-
MHOXEHWE Y NPOCTeNLLINX?

Becnosioe pasMHOMKEHME Y IIPOCTEHIITHX
OCYILIECTBAECTCA AeJCHUEM, JTOT IIPOIECe
HaunHaerca ¢ sAxapa. OHO BHITATHBaETCH,
OPpUHUMAET [IPOJOJIroBaTyw ¢opMmy, 3areMm
JeUTCA IIyTeM MHUTO3a. lloyepHue sigpa OT-
XoAsAT APYT oT Apyra. B nmromnnasme obpa-
3yeTcd IIolepeyHas rnepeTaXXKa HUJIH IIepero-
pPoAka, KOTOopasd, NOCTEeNeHHO YIayOaAsCh,
LeJINT MATEPUHCKYIO 0CcO0Bb HA JIBe TOUYEePHUE.

Bonpoc 5. 4ro takoe noukoaHue?

ITouxoeanue — 310 hopMa OGecrojoro
pasmBo)KeHudA. OHO BCcTpeyaeTcAa KaK v OX-

87




HOKJIETOYHBIX, TAK U Y MHOTOKJETOYHBIX
opranm3mMoB. Hampumep, Taxk pasMHOMKa-
IOTCA OAHOKJETOYHbIE TPUOBI, JIPOIKIKU.
Brauane Ha MaTepHUHCKOM KJieTKe obpasyeT-
cs HeboabImoN 6yropok — nouka. OHa pac-
TeT, yBeJUYMBaeTcaA B pasMmepax. Japo
MaTepPUHCKON KJIEeTKU AeAUTCA. 3aTeM OJHO
u3 o06pa30oBaBIHIUXCHA MAOYEPHUX HAAEp IIe-
peMelnaeTcas B moukKy. O6pasyeTcs HoBas
kiaeTka. OHa MOMKET OPOAOJXKAThL KHUTh
BMecTe ¢ MATEPHHCKOH HJIHN OTHEJIUTHBCH OT
Hee U NEePEelTH K CaMOCTOATEeJLHOMY Cylile-
CTBOBAHUIO.

Bonpoc 6. Kakue OpraHv3Mbl pasMHOXAIOTCH
NOYKOBAHUEM?

IloykoBaHUEM Pa3MHOMKAITCA KaK OIHO-
KJIeTOYHBIE, TAK U MHOI'OKJIETOYHEBIE Opra-
HUA3MBI. TaK DPaA3MHOMKAIOTCA OXHOKJIETOY-
Hele TpUOBl ApoxxKKH. MHOrOKJIeTOYHAsA
rUipa HCIOJBL3YeT I9TOT JKe CcIocod pas3M-
HOXKEeHHUA, OJHAKO MOYKa y Hee oOpa3oBaHa
IPYIIION KJIETOK.

Bonpoc 7. Bcrpeyaetcs n novkoBaHue y pac-
TeHWUA?

Y pacTeHHMHA IHOYKOBaHME MOXXHO Ha-
6aronaTe, Hanmpumep, y KajdaHxo3d. Ha ero
JIUCTBAX €CTh 0co0ble KpyNHble KJIETKH,
U3 KOTOPBIX 00pasyioTcsas MajleHbKUE pac-
TEeHbUIIA.
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Bonpoc 8. Yo takoe cnopa?

Cnopa — 310 0CcOOBIii THI KJETKH C
OYeHb ILJIOTHBIMM obosiouxaMu. CIopel Mo-
YT IJIATEIBHOE BpeMA HaXOJUThCA B COCTO-
AHHU IIOKOfA. B TakoM BHZAE OHM CIIOCOOHEI
[epeXuJaTh X0J0[, Xapy, BLICRIXaHHE, H3-
OpiTOK Biaru. Korga »xe HacrymaiorT 6aaro-
IIPHUATHBIE YCJOBHA, OHH IIPOPACTalOT, JHe-
JATCA, ¥ U3 HUX 00pa3yIOTCA HOBbIE 0COOH.

Bonpoc 9. Kakue opraHvaMbl pasmMHOXAIOTCA
cnopammn?

Cnopamy pa3MHOMKAIOTCA HEKOTODLIE OX-
HOKJIETOYHbIe YXUBOTHBIE, 'PUOBI 1 MHOTHE
pacTeHus. ¥ MHOTOKJETOYHBIX paCTeHHH,
TAKUX KAK MHOI'OKJETOYHLIE BOIOPOCHH,
MXU, NATTOPOTHHUKH, & TAKIKE Y BBICIINX I'PH-
60B cmopsl 00pasyioTcd B CHELHAJIbHBIX
OpraHax — CIIOPAHTHAX.

Bonpec 10. Kakue opraxbl LUBETKOBOrO pacre-
HVA Ha3bIBalOT BEreTaTMBHbIMN?

Bezemamuenbvimu opeanamu Ha3bIBa-
10T nnober (cTefeNs ¢ JUCTLAMH U [MOUKAMIL)
1 KOPEeHb.

Bonpoc 11. Kakoil cnocob pasMHOXEHUA Ha-
3bIBAETCS BEreTaTUBHbLIM?

BezemamueHbim Ha3BIBAIOT TAKOH cHO-
cob pa3sMHOXK€eHUA, IIPU KOTOPOM HOBBIE OCO-
6u o6pasyloTcss U3 4YacTeil MATEPHHCKOTO
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pacTeHusA (mobera, KOPHA) U HACJIEAYIOT NpU
3TOM Bce ero nmpuaHaku. HekoToprnle pacre-
HHA AMEIOT AJIS 9TOr0 CTelHaIbHEIE BUAOU3-
MeHeHHbIe To0ern: JYKOBHIILI, KJIYOHENIYKO-
BUIIbI, KIYOHM, KODHEBHIIIA.

19. MNonosoe pasMHoOXeHue

XUNBOTHbIX

Bonpoc 1. Kakoe 3HauyeHne UMeeT pasMHOXe-
HWe ANA XNBOTHBLIX?

Pasmuoixcenue aBsieTcs IpoleccoM BOC-
nnpousBedeHusi cebe MOAOOHBEIX OPraHH3MOB.
3ToT mporiecc 06ecIeYnBaeT HETPEPLIBHOCTL
U IIPEeMCTBEHHOCTDb KHU3HHU.

Bonpoc¢ 2. Yem NoroBoe PasMHOXEHWE OTNu-
yaetcs oT becnonoro?

CpaeHenue 6ecrmoJioro W IIOJIOBOTO Dpas-
MHOIKEHHS MPeACTaBlIeHO B cJenyollel
TadJauLe.

Becnonoe Nonoeoe
pasmHOXeHune pasMHoOXeHne
OpHa poauTenbckan O6bMHO ABE poaw-
0cobb Tenbckme ocobu
Fametbl He obpasyioTcs FameTbl 0bpa3syloTcs
(C NCRoBMHHLIM HabopoMm
XPOMOCOM)
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OxoHvarue maba.

Becnonoe
pasMHoxeHue

Monosoe
pa3MHoXeHue

Menos B XU3HEeHHOM
HUKNe OTCYTCTBYeT

Ha kakon-nnbo craguu
XUM3HEHHOIo Unkna npo-
VCXOANT MEro3, 4To npe-
NATCTBYET YABOEHUIO XPO-
MOCOM B KaX[10M nokone-
HUM

ﬂOTOMKVl NOEHTUYHbI pO-
DUTENbCKUM 0CoBAM

MoTOMKM HE MAEHTUYHbI
POAUTENBCKUM 0CODAM.
HabniopaeTcs pasHoobpa-
3vie NPU3HaKoB Aaxe y
NMOTCMKOB OfHOW poaw-
TeNLCKOW Napsbl

XapakTepHo ans pacre-
HWN, HEKOTOPbLIX XUBOT-
HbiX (HU3LWKX) ¥ MUKPO-
OpPraHW3MoB. Y BbiCLIMX
XMBOTHbIX HE BCTPEe4aeTcn

XapaktepHo ans 6onb-
WWHCTBA PacTeHn v Xu-
BOTHbIX

MNpurBogunt k BeiCTPOMY
YBENUUYEHWMIO Yncna no-
TOMKOB {NpW COXpaHeHm
UMEILMXCA HopM)

MPUBORUT K YBENUYEHMIO
pazHoobpasmsa (npu me-
Hee BbICTPOM yBENMHEHUM
YUCNEHHOCTI)

Bonpoc 3. [loyeMy NOAOBOE Pa3MHOXEHNE —
Hanbonee pacnpocTparHeHHbid CNOCcod pasMHOXEHKS

XVIBbIX OpPraHU3MoB?

ITonoBoe pasMHOKeHHEe [gaeT OrPOMHEIE
npeuMyniecTsa opranusmam. O6pasoBaBIIU-
ecsd B Pe3yJIbTAaTe MOJIOBOTO DAa3MHOXKEHHA
0cobu HecyT HacJeACTBEHHBIE IIPHU3HAKH OT
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oboux poxureseil, U MMOITOMY OHU JAyYIle
npucnocabJuBalOTCA K H3MEHEHUIO VCIOBU
cpeabl 0OMTAHHNS, 4 3HAUUT, CTAHOBATCA 0O-
Jiee 3KU3HEeCTOMKNMU.

Bonpoc 4. Kak Ha3bBalOTCA NONO8LIE KNRTKN?

Bonpoc 6. Yem AhuekneTkM OTNMYaloTCH OT
CNepmMarto3ouaos v nodemy?

Crnenuaju3UpPOBAHHBIE IOJIOBBIE KJIETKH,
NpUHUMAIOIIIHE Y4YacTHe B IOJOBOM IPO-
umecce, Ha3LIBAOTCA zamemamil. ¥ O0Jb-
IIMHCTBA JKMBOTHBIX OHH OBIBAIOT [ABYX

THIIOB — MYJCKHE U JKEHCKHe, COOTBET-
CTBEHHO CIIePDMAaTO30MABI U ANIEKJIEeTKU,
O6bIuHO cnepmamo30udb. — 3TO MEJIKHE

MOABMMHBIE KJETKHU, a AlluexkaemkKu, Ha-
060poT, ualle BCEro HENOABHYKHbBIE, KPYII-
Hble, ¢ OOJBIIMM 3alacoM ITHUTATENbHBIX
BeIIIeCTB, TAK KaK OHH o0ecrneywBayoT HU-
TATENLHLIMH BelllecTBaMM 3aponblm. Kax-
laA ToJioBaA KJETKa HeceT TOJBKO II0JIO-
BUHHBIN Habop xpoMmocoM. [Ipu ux ciuaHun
B 3UTOTE BOCCTAHABJHUBAETCSA ABOWHOH Ha-
60p XpOMOCOM, XapaKTEePHBIH JJiA BCEX 0CO-
Oeit BIa.

Bonpoc 5. e oOpa3yioTcs NONOBLIE KNETKA?

IlonoBEIE KJEeTKU vy GONBIIMHCTBA MHOIO-
KJIeTOUYHBbIX XHBOTHBIX, HAYHMHAaA C qepBeﬁ,
OﬁpaBYIOTCH B CIIellaJbHBIX IIOJIOBBIX Opra-
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HaX. ¥ IIO3BOHOYHBIX KHBOTHBIX IIOABJIAIOT-
cA U ocobble mpucnocobieHusi, objeruaro-
IIHe TPOIECC CJAHUAHUS IMOJIOBHIX KJETOK U
ofecreyuBaloIie PA3BUTHE 3aPOABIIIA.

Bonpoc 7. Kakue XMBOTHbie Ha3blBalOTCA pas-
henbHononbiMu?

Pazdenbronosbimuu Ha3BIBAIOTCA TaKHe
KHUBOTHBIE, Y KOTOPRIX Pa3JINYAIOTCA 0cO0H,
ciocoOHbIe 00Pa30BBIBATE TOJILKO CIIEPMATO-
30Mabl (My»KCcKHEe ocofH) UM TONBKO Aille-
KJETKH ((KeHCcKHe 0co0H).

Bonpoc 8. Kro rakve repmacbpoguthbi?

I'epmagpodumamu Ha3sIBalOT 000€110-
JIBIX KHUBOTHBIX (OT HMEH IpeuecKux O60ros
I'epmeca u Adpoaursl; repMadpognT — MM-
tuueckoe oboenonoe cyuecTso). Takue op-
FaHKU3Mbl CHOCOOHBI IPOHU3BOAHUTL OLHOBpE-
MEHHO ABa BHJA IOJOBBIX KJIETOK — Kak
MY’KCKHe€, TaK U JXeHCKHe. JTO, Ipexae Bce-
ro, MHOTHE KHIIIEYHONIOJOCTHbLIE, BCE ILJIO-
CKHMe uUepBM, HEKOTOpble KOJILYATHIe UEePBH,
a TakKKe HEKOTOphle MOJUIIOCKH M Ja’Ke DbI-
OBI 1 ALIEPUILEI.

Bonpoc 9. B yeM COCTOUT CYWHOCTL NApTEHO-
reHesa?

Ilapmenozenes (OT rped. «IapTeHoOC» —
NeBCTBEHHUIIa, «TeHe3» — pa3BUTHUE) —
eIMHCTBeHHadA (opma MOJOBOTO PA3MHOXMKe-
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HHSA, KOrJa 3apoAbIll Pa3BHBAETCA U3 OAHOM
IIOJOBOH KJEeTKH — ANIeKJeTKu — 0e3
OILIOAOTBOPEHHUS.

Bonpoc 10. Kakve XuUBOTHble CNOCODHBI K
napTeHoreHesy?

ITaprenoreses BcTpeuaeTca KaK y pacre-
HUH, TAK H Yy KUBOTHBIX. Cpesy >KHBOTHBIX
TAKOM THI DPa3MHOKEeHHA OOBIYEH IIpexJe
BCEro AJAd HACEKOMBIX, HEeKOTODBIX uepBeil
u paxooOpasnbix. Tak, y muesn maTka —
caMKa — MOXKeT OTKJIaJbIBATE KaK OILIO-
JOTBOPEHHBbIE fAilla, M3 KOTOPBLIX DPa3BHBa-
oTcA pabouymne muesibl 1 MaTKY, TaK U HEOII-
JIOMOTBOPEHHble — H3 HUX pPa3BUBAIOTCA
caMibl. ¥ TJeli HeCKOJbKO MapTeHOreHeTH-
YeCKHMX MNOKOJEeHWH CMeHSIOTCA IOKQJIeHH-
€M, BO3HHKAWIIUM B PE3yJbTaTe HOPMaJb-
HOT'O MMOJIOBOTO pasMHOXKeHUA. Berpeuaercs
NAPTEHOTe€He3 W V HO3BOHOUYHBIX (IIPECMBI-
KawlHecs, nTunkl). Tak, DapTeHOTeHe3 U3-
BECTeH Y HEeCKOJLKHX BHUJAOB SAIIEpHI[, 00U-
taoimux Ha Kaskase. OTMeueHO TaKkxe, 4TO
no 15% saun y uHIeeK pasBuBaloTCA 0e3 oIl-
JIOJIOTBOPEHUA.

ITlapreHoreHes MOKHO BbI3BATH HMCKYCCT-
BE€HHO V >KHBOTHBIX, KOTOPBIM OH B IIPHUDPOJE
HecBolicTBeHeH. [[1g 5TOro AOCTATOYHO CTH-
MYJHPOBATL ANMEKJETKY K AeJIEHUI0 MeXa-
HUYEeCKMMH NN XHUMHUUYECKUMH BO3eiACTBU-
AMH.
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Bonpoc 11. Yo rakoe onnoaorsopeHune?

OnaodomeopeHue — 3TO HPOLECC CIAUA-
HMA NOJOBBIX KJieToK. B pesyseprare omio-
JOTBOPEHUS B 3UIOTE€ BOCCTAHABJIIWUBAETCHA
IBOMHOI Habop xpomMocoM — 00pa30BaB-
IIniica B pesysbTare OPraHN3M HeceT XPOMO-
coMmbi 000HX pOOUTENei.

Bonpoc 12. [na kakux XVBOTHbIX Xapakrep-
HO HapyXHoe OnMnofoTBOPEHMe?

Hapy:xHoe oOmIogoTBopeHNe XapaKTepHO
JJisi BOOHBIX »KHUBOTHBIX. IIpu arom saitie-
KJETKa M CIepMAaTO30HAbl BBIAENAIOTCS M3
OpraHH3Ma HeIoCpe/ICTBEHHO B BOAY. B Ta-
KHUX YCJOBHUAX BCTpEUYa U COeUHEHHEe TraMeT
CTAHOBATCA JejoM ciaydas. MHOTO ITOJOBBIX
KJaeTox norudaer. IloaToMy, AJIA TOrO YTOOBI
HOBLICHTh BEPOATHOCTh OILIOJOTBOPEHHS,
pPbIOBI, HATIPUMeED, BEIHYKAE€HbI BELIMEThIBATh
OCPOMHOE KOJMNYecTBO HKpPbI. Tak, caMku
oKyHa MeuyT 1o 200-—300 Toic. MKPHHOK,
a caMK¥ Tpecku — a0 10 maH.

20. Nonosoe pasmMHOXeHne
pacTeHun

Bonrpoc 1. Y10 Takoe pasMHOXeHUe?

PasmHonwcenue opzanuidmos — 3TO
IpOHmect BOCTPOM3BeeHUA cebe IOLOOHBIX,
obecrieuuBaOINMii HEIIPEPHIBHOCTL U IIPEEM-
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CTBEHHOCTDH 2KH3HH, ITO CBOMCTBO XapaKTep-
HO TOJIBKO AJIA *KHBBLIX OPraHU3MOB, UeM OHHU
KOPEHHBIM 00pasoM OTJAMUYAIOTCHA OT HEMKH-
BOM IIPUPOJAHLI.

Bonpoc 2. Kakve cnocobsi pasmHOXeHWs
BCTPEYAIOTCS Y PacTeHnin?

s pacTeHuil XxapakTepHo Kak OecnoJioe,
TaK W HOJIOBOE Pa3MHOXKEHHe.

Bonpoc 3. Kakon tvn pasMHOXEHWS HA3bIBa-
eTCA NCNOBbIM?

Ilonoebtm Ha3bIBaeTca TAKOH TUI pas-
MHOMKEHUA, IPH KOTOPOM IIPOHUCXOUT CJIAA-
HHe raMeT MYMKCKOTO M KEHCKOro OpraHus-
MOB.

Bonpoc 4. Kak NpoMcxofuT NONOBOE Pa3MHO-
XeHWe y XnaMuaoMoHane!?

OceHp10, TPU HACTYIIEHUHN HeOGXOAMMBIX
YCJIOBHI, COAEePKMOe MaTepHHCKOM KIIETKH
Jenurca, obpasys 8—32 KneTKH-raMeThl.
IIpopBaB 000J0UKYy, OHHM BBIXOAAT HADYMKY,
rje NOIapHO CJAUBAIOTCS C TAMETAMH APYyrux
ocobeit. IIpu cniugunu AByX ramMet o6pa3yerT-
CA 3UTOTA, KOTOpasA NOKPHIBAETCA IIJIOTHOM
000JIOUKOH ¥ B TAKOM COCTOSIHHUHU IIePEeKUBAET
sumy. C HACTYILIEHHUEM TeIljia ee COePIHIMOE
IeJuTCA, 00pasysd 4YeThIpe XJaMHUAOMOHALEL.
OHU BLIXOOAT HAPYXKY U HAUWHAIOT BECTH CAa-
MOCTOATEJNLHBIN 00pas :KU3HH.
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Bonpoc¢ 5. Kak pasMHOXaeTca NOMoOBbIM Cno-
cobom cnuporupa?

Teno crnuporupsl MOpeAcTaBJAeT COOOH
INUHHYI0 HEBEeTBAIYIOCA HUTH U3 OJHOTO
pana kjaeToxK. OceHBIO [ABE HAapajlJIebHO
pacOoJIOdKeHHble HHUTH 00BOJaKHBalOTCH
c1u3b10. B KiIeTKax, HaXOAAIUXCA APYT Ha-
IIPOTHUB Apyra, o6pasyloTcA BBIPOCTHI-MOCTH-
KM, OOOJIOUKYM HA KOHIIAX BLIPOCTOB PAaCTBO-
patorca. Comep:KUMOe OZHOU KJETKH Iepe-
TeKaeT B APYTylo, UX AIpa CJIUBAIOTCA —
IPONCXOANUT OILIOAOTBOpPeH¥e. BosHUKINas
3urora obpasyer HPOYHYIO W TOJACTYIO 000-
aoury. IlepemxgaB me6GiaronpuATHBIE YCJIO-
BHUs, 3UroTa ImpopacTraeT M HaeT HAYaJ0 OX-
HOM HOBO# HUTH CTIMPOTHUPHI.

Bomnpoc 6. Kak pasmHOXAIOTCA MX©?

Bonpoc 7. Kakve ycnoBus Heobxogumbt s
NOMOBOro PasMHOXEHUA MXOB?

¥V MXO0B HY€TKO BbIpaKeHO uepenoBaHue Gec-
MOJIOTO M ITOJIOBOTO pa3dMHOMKeHHns. PaccMmor-
PHM TakKoe SBJIEHHe HA IpuMepe ABYHIOMHONO
pacTeHnsa — MXa KVKVIIKMHA JbHa. Pacrer
MOX TYCTHIMH AE€PHHUHAMH, COCTOAIIMMHU H3
MYKCKHX H JKeHCKHUX pacTeHuit. JleTom myx-
CKWe€ 53K3EeMILIAPEI BBHIACISIIOTCA KPACHO-KeJ-
TBEIMH BePXYUIKAMM, MEKAY JHCTOUKAMHU KO-
TOPBLIX PAa3BHBAIOTCA MYKCKHeE IOJIOBBIE OPTa-
HbI, @ B HIX — IOJBMKHLIE CIEPMAaTO30HIbI.
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Ha »xenHckmx pacTeHHSX 00pas3yIOTCA KeH-
CKHe II0JIOBBIE OPraHbl, B KOTOPBIX pPa3BUBa-
I0TCA ANIEKJIeTKH.

O6GBIYHO MYXCKHE W XEHCKMe pacTeHUus
PacTyT pAIOM, TO3TOMY € BOJAOM — 3TO MO-
JKeT OBITH poca HJIH JOXKAEBadA BOJa — CIep-
MAaTO30UALI JIETKO IOMaJaT Ha KeHCKHe
pacTeHusd, a 3aTeM U K AleKJeTKaM. 34eCh
OHM CJMBAXOTCH, IMIPOHCXOAUT OILJIOJOTBOPE-
Hue, obpasyerca surora. bes Boabl MojaoBoe
pPasMHOXXeH1e HEBO3MOYXKHO!

Ha caenyromiuii ros Ha *K€HCKOM pPacTeHHH
pPa3BMBaeTCA U3 3UTOTHI KOPOHOUKA CO Cropa-
Mu (6ecriosioe pasmuoxeHne). KopobouKHu BbI-
HOCATCA HaJ PACTEeHHAMH C DOMOLIBIO IJIHH-
HOI HOMKH. Korsia crmopsl co3apeBawT, KOpo-
fouKa B CYXYyI0 HOroZy OCBOOOXKIaeTcss OT
KPBIIIEYKH, W CIIOPbl PACCEHBAIOTCA BETPOM.
IHomas Ha BAaXKHYIO 3€MJII0, OHU IpopacTta-
0T, 00pa3ysa TOHKYIO 3eJIEHYIO HUTh C ITOYKa-
MM, 13 KOTOPBIX Pa3BHUBAIOTCA o0ery Mxa.

Bonpoc 8. Mge y UBETKOBbLIX PAcTEHUIA Pa3Bu-
BAOTCA Cnepmnn?

Y 1LBeTKOBBIX DAaCTEHUH MYMKCKUe TI0J0-
Bble KJIETKM -- CIIEDMHU pa3BUBAIOTCA B
IIBIABLIEBHIX 3epHaXx.

Bonpoc 9. 4ro Takce nbinsuesan tpybka?

IIpopacrasi, neLAbLLEBOe 3epHO 0OpasyerT
notnblesyro mpybky — KaHaJ, KOTOPbIH
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pacTeT, IPOABUrafAcCh MO CTOJNOHKY K 3aBA3H,
ITo npuIBIIEBO# TPYOKE [Ba cHepMUdA ONaja-
IOT BHYTPD 3aBASH B 3aPOABIIIEBLIM MEILIOK.

Bonpoc 10. Mney 1BeTkOBbIX PaCTeHMIA Haxo-
AVTCH siALEeKneTKa?

¥V LBETKOBBIX pacTeHHH >KeHCKHe IOoJ0-
BEI€ KJIETKH — SAHIEKJEeTKH Pa3BUBAIOTCA B
3apOABILIEBOM MeEIIKEe, KOTOPBIA HaXOLUTCHA
B cCeMA3aYaTKe BHYTDU 3aBA3U.

Bonpoc 11. Kak NponcxofuT ABOWHOE Onno-
DoTBOpEeHue?

Ileinbunerass TpyOGka  gopacraeT [0
ceMA3avaTKa M uepe3 IBLIBLEBXOJ] IIPO-
HUKaeT BHYTPb 3apoibllieBoro memka. OH
COCTOUT U3 HeCKOJbKUX KJjerox. Ta, uTo
pacmojyiokeHa OJiHiKe K NbUJIBIEBXOAY, —
Aunexkaerka. OauH U3 CIEepMHEB CJINBaET-
¢ ¢ AANeKJeTKoH, obpasysa 3HroTy, a BTO-
pod — ¢ Tax Ha3bIBAEMOH IE@HTPAJIbHON
KJIeTKOH, HaxogAIleHcsaA B IEHTPE 3apOIbI-
HnieBoro Meiuxa. Takum ofpasomM, y IBETKO-
BBbIX pacTeHHH B OILIOJOTBOPEHMH YUACTBY-
IOT JBa CIIEPMHA, DO3TOMY OMJOJOTBOPEHUE
YV HUX Ha3bIBaeTCsa O80UHbLM.

Bonpoc 12. 13 «kakon kneTkn obpasyetca 3H-
aocnepm?

JHOocnepM obpasyeTcs H3 IeHTpaJIbHOH
KJIETKH, CJUBILIEHCS ¢ OAHUM U3 CIIEPMHEB.
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B HeM HakanJIMBAIOTCA NUTATEJHHbBIE BeIllle-
CTBAa.

Bonpoc 13. N3 yero obpasyetcs cemeHHas
Koxypa?

Cemennaa Koxypa o0pasyerca u3 IMOKpPO-
BOB CeMs3a4yaTKa.

Bonpoc 14. Kak obpasyerca 3aponbill ceme-
HW?

B pesynbrare caAuAHUA AUINEKJETKH C Of-
HUM U3 [ABYX CIepMHEB, IIOIABIINX IIOCJ]E
OIBLJIEHHSA B 3apOJbIIIIeBBIil MEIlOK, 00pasy-
ercs surora. OHa MHOTOKPATHO JENUTCH, 00-
pasys 3apoAbIlI CeMEHU.

Bonpoc 15. Y10 Takoe onbinexHune?

OnvireHue -—— 93TO NMEepPeHOC IBIABUBI C
THIYMHOK HA pPbLAbIE mecTuka. Ilpu camo-
onblaeHUuU MBLIBNA NOoNafaeT ¢ THIYUHKU
Ha TIECTHK TOI'0 JKE€ CaMOro IliBeTKa.
I[Mmennna, puc, oBec, ropox — CAMOOIBI-
JAemble pacteHmndA. llpu nepexpecmuom
OnblLAeHUU TBIABLIA C THIYHHOK IIEPEHOCUT-
cf Ha DpPbLLJbIE IMECTHKa IBeTKa APYroro
pacTeHnsa. PasINyawT HACEKOMOONblLAAe-
Mble U gempoonuviasembvle pacrenus. Ha-
CEKOMOOIIBIJIAeMEIE PACTeHHA KMEIOT KPacH-
BhIe, SAPKHWE IBETKU HJIH MeJKHe BeTKH,
cobpanHbie B couBeTus. OOBIYHO OHH Oora-
THI HEKTAPOM, IIBLIBLIIOH, 00JaJal0T IPUAT-
HBIM 3aIIaX0M.
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Y BeTPOONBIIAEMBIX DaCTeHUH IBeTKH
MeJKHe, HeB3paudHble, cCOOpaHHEIE B COI(Be-
Tusi. Ilelbna y HUX cyXasi, MeJKas, JerKas.
C noMoOIIbIO BeTPa ONBIIAITCA TONOJb, Olb-
xa, ay0, poKb.

21. PocT 1 passButue pacteHun

Bonpoc 1. Kakne cywectByioT cnocobul pas-
MHOXEHWA pacTeHnin?

s pacTeHuit xapakTepHO KakK 6ecroJoe,
TaK 1 II0JJOBOE PA3MHOXKEHHUE,

Bonpoc 2. Ha3osute opraHbl pasMHOXeHWUs
pacTeHus.

OpraHpl pasMHOKEHHSI PACTEHUA: 8eze-
mamuerbie (Iober U KOPeHL) K 10.J108bie
(11BeTOK, ceMs, IJIOM).

Bonpoc 3. Yo takoe cemna?

Cemsa — 3TO opraH MOJIOBOTO PasMHOKe-
HUA U pacceJeHUs ceMeHHBIX pacTeHuii. Ce-
Ms 3alUIINAaeT 3apOALILI OT HebJIaronpHAT-
HBEIX BO3JI€MICTBUI BHeEIIHeU cpedrl, obecie-
YYBAET €ro MHTATEJbHLIMH BellleCTBAMH Ha
PaHHHUX 3Talax Pa3sBHTUA.

Bonpoc 4. KakoBo CTpOEHME LBETKa PacTeHNs?

Ilgemorx — opran NIOJIOBOro PasMHOMKe-
HHUA — TpeacTaBiseT cofoil BUAON3MeHeHHbI
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mofer. OH NpUKpeILIgeTca K crebiro yeemo-
HOMCKOIL, PACHINPSIONIERCa B y8emoJsoxce,
Ha KOTOpoM (OPMHUPYIOTCA OCTaJbHBIE ero
qyacTH. M3 MeJKHX 3eJeHLIX JHMCTOYKOB —
vauleiucmukos obpasyercs vauleurKa, u3
SIDKO OKpAallleHHLIX JETeCTKOB — BEHYUK.
OHU 3aUIMINAIOT TIAaBHBIE YAaCTH LBETKA —
necmux u MbIYUHKI OT MeXaHUYeCKUX
MOBPEMKIeHHH, a BeHUHMK y HACEKOMOOIIbI-
AseMBIX PacTeHHWil ellle U IIPHUBJEKAeT Ha-
CeKOMbIX. TBIYMHKH COCTOSAT U3 MblHUHOY-
HblX HuMmell U nulJAbHUKA, Toe odpasyercd
OplJIbIa. B I[IeCTHKe DPasjndaloT IITHPOKYIO
3a813b, TOHKHHA cmoabuk v puilabye. U3
3aBA3M pPa3BUBAIOTCHA MJIOALI.

Bonpoc 5. Onvwute ctpoeHWe CEMEHM OQHO-
AONBHOO pacTeHus.

Bonpoc 6. KakoBo cTpoeHWe ceEMEHW ABYAONb-
HOMO pacTeHus?

CemeHa cOCTOAT U3 3apodbliia, 3HOO-
cnepma N CeMeHHOU Koxcypvbl. ¥ OIHO-
MOJBHBIX pAacTeHHH 3apoAbllll, KpoMe KO-
pemka, crebelbKa M MOYEUKM, HECET ONHY
CEeMSII0JII0, & Y ABYAOJBHBIX — JBE€ CEMSANO-
Y (IepBble BUAOU3MEHEHHbIE JIUCTLA, OTXO-
namme ot crebenska). K onHOZONBHEIM pac-
TEeHUSAM OTHOCAT NIIE€HHIY, POXKb, JAHABIII
1 ap. K aByaonbHLIM — (acosb, Kanycry,
ONyBaHYHUK H JP.
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Bonpoc 7. /3 yero paBnsaerca cems?

Cemsi pasBuBaeTcsi U3 DPaspacTaloIerocs
[ocJie OIJIOAOTBOPEHUA ceMa3auaTKa.

Bonpoc 8. KakoBo 3HaueHwe cemMaH?

CeMsa 3samuimlaer 3apojblll OT Hebjaro-
IMPUATHBIX BO3AEHCTBUI BHEIIHEH Cpeasl,
obecrieunBaeT ero NUTATEILHBIMU BEIleCTBA-
MM Ha PAHHHX 3Talax pasBUTHA.

Bonpoc 9. Kak pacnpocTpaHsioTca cemeHa
v nnoapbi?

PacnpocTpanenne ceMAaH U MJIOJOB MOKET
NPOUCXOANTH CAMLIMU PAa3HBIMU IYTAMU —
BETPOM, BOJAOM, HACEKOMBIMM, ITTUIIAMH,
3BEPAMH H JIp.

Bonpoc 1T0. C yero Ha4yMHaeTcAa npopacraHve
cemMeHmn?

ITpopacranmne ceMeHH HaUYNHAETCH C TIOTJIO-
HieEd UM BOABI — OHO Habyxaer. Boga
AKTHUBU3HUPYET BeIecTBa, CIOCOOCTBYIOIINE
MMPEBPAIIEHNIO HepacTBOPMMOIrC Kpaxmasa
(3ammacHoOro BeIecTBA) B PACTBOPHUMYIO TI'JIIO-
KO3y, KOoTopad mepeMellaeTca B 30HY POCTA.
Kiaerxky 3apofslliia HAUWMHAIOT JAEJIUTLCA H
yBeJIMYUBAThCS B pasmepax. Ilepsriii Buau-
MBIM IIPH3HAK pOCTa — MOABJIEHME KOpeNI-
Ka. OH, OpopBaB KOMHIY CEMEHH, pacrerT
BHU3, 3aKPEIIAA CeMA B MOYBe. 3aTeM MOAB-
JsieTcs IOYKa — 3apOABIIIeBhIH o0er.
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B saBHCHMOCTH OT TOr'0, OCTAIOTCH JIM Ce-
MSAJOJM IIOM 3eMJIell UMY BBIHOCATCA HAa IO-
BEPXHOCTh, Pa3JIMYalOT ABAa TUIIA [IpOpacTa-
HUA — nodsemuoe 1 Had3emHoe.

Bonpoc 11. Y7o Takoe npopocTok?

ITpopocmox — »TO MoJOACE, O6PA30OBAB-
meecs U3 ceMeHu pacrenue. OHO ele coBCceM
He II0X0XKe Ha B3POCJIoe.

Bonpoc 12. Y Kakux pacteHUA noa3eMHbin
TMN npopacraHua’?

IIpu nogzeMHOM TuIe MPpOPACTAHUA CeMA-
LOJIK OCTAIOTCA oA 3eMJeit. Tako# Tum mpo-
pacTaHUS Yy ropoxa, HIIeHUNEl U Ip.

Bonpoc 13. 3a cHeT 4ero nponcxoaat pa3Bu-
Te 1 pocT 3apofbiilla M NpopocTKa?

PocT saponmimia m pa3BHTHE IPOPOCTKA
IPONCXONAT 33 CUET JeJIeHHA H pPOCTa €ro
KJeToK. IluTaTesnbHEIe BelllecTBa 3apOABILI
oJy4yaeT U3 3amnacaloiieil TKaHu ceMsaaoeit
WU 9HAQOCHEPMA,

Bonpoc 14. Or yero 3aBUCKMT BpeMA NoCeBa
cemMfH?

Bonpoc€ 15. Kakve ycnosus HeobxoLUMbl 4N
NnpopacTaHna CeMsH?

Jna mpopacTaHusA CceMeHU JOJKHB CJIO-
KUTHCA OmpejieJieHHble 0JaronpuUsiTHbIE yC-
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JIOBUA CpeAbl: MOAXOAAINAA BJIAXKHOCTD,
HaJu4YMe KHUCJIOPOAa, ONTHMAJNILHAA TemIe-
parypa. IloaToMy BEICEBalOT ceMeHa B HaH-
6oyee OMaronpHUsTHBIA [AJNA HHUX TIEPHOA.
¥ kaxaoro Buja ceMaH CBOH «TpeGOBaHUA»:
TaK, CEMEHa p>KU IIPOopAacTaloT IIpU TeMIlepa-
type +2°C, a OrypuoB M TBIKBHL — IIDH
+12—14 °C.

22. POCT 1 pa3BUTHe XUBOTHbIX

Bonpoc 1. CKkakoro 3tana Ha4MHAETCA Pa3su-
TMe QpraHuima?

Pazsutue OpraHuaMa HaYHHaeTCsa IIoCjIe
OIJIOACTBOPEeHHA Hﬁuexnefr}cn CIIepMaTo30-
HIOM H o6paaoBaH1m SHUTOTEI.

Bompoc 2. B uem 3akniodaetcs cyTe apobne-
Hns?

ITocse onsogoTBOpeHMA U3 3UTOTHI HAUM-
HaeT ¢opMupoBaThcsa 3apofeim. Ha mepsoit
CTazuu 3UroTa AEeJUTCH Ha ABE KJIeTKH, OHHU
He pacnajaloTcd, a TaKke, B CBOIO OUYe-
peab, AeasaTca — apobarca. Takue neneHus
ObICTPO CJELYIOT OAHO 3a ApyruMm. B pe-
3yNBTATEe KJAeTOK CTAHOBUTCH BCe OOJIbIHE U
6osiblle, HO pasMepbl KaKA0H U3 HUX
YMEHBIIIAIOTCA — 3apoJbINI He pacTer. Ta-
KuM o0pas3oM gocTHraercs Heo0XoAMMoe KO-
JIXYECTBO KJIETOK A AaJIbHeHIero passu-
TN,
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Bonpoc 3. 4Hro Takoe bnacryna?

Bonpoc 4. Kakoso cTpoeHne bnactyne:?

Baracmyara — aro mapoolGpa3Hblili MHO-
FOKJIETOYHBIM OJHOCJHOMHBIN 3apOABLIII C
MONOCTLI0O BHYTPH, OOpasymoHUiicA B pe-
gyaprare papoGaeHus. CreHKH ero obpa-
30BaHBI OZHUM CJOEM MeJKHX, Pa3HBLIX [0
pasMepy KJETOK — HX MOXKeT ObITh He-
CKOJILKO COTEH.

Bonpoc 5. Kak ocywecrsnaerca npowuecc racr-
pynaumn?

Bonpoc 6. Kak yctpoeHa ractpyna?

B npomecce racTpyaAnNN IPOUCXOAUT 00-
pa3oBaHUe Y 3apOABIIIA BTOPOTO, BHYTPEH-
Hero cjosi. ¥ HEKOTODPBHIX >KUBOTHBIX, Ha-
pyuMep JAHUETHUKA, ITO IIPOUCXOLHUT IIy-
TeM BOAYMBAHUS BHYTPb YYacTKa CTEHKH
osactyansl. IIpy 8TOM KJETKH 3apojblIlia
NPONO/IKAKT OYeHb OBICTPO JeJHTHCH.
TakuM of6pasomM, Ha CcTaguu TacTPyJbl
3apOABIII COCTOUT U3 ABYX CJIOEB: HAPDYIKHO-
ro (sxmodepmbt) M BHYTDPEHHEro (aHmo-
depmbl). 3aTeM MeKLY HUMHU Y OOJIBIIIUHCT-
BA MHOT'OKJIETOUYHBIX *KUBOTHBIX (32 HMCKJIIO-
yeHyueM TIy00OK M KUIIEYHOIIOJOCTHBIX)
pasBUBaeTcA TpeTuil, cpeiHu#t 3apoabinie-
BbIi CI0W — Mme30depma.
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Bonpoc 7. Korga v roe BO3HWKaeT Me30-
aepma?

Me3zoznepMa BO3HHKAET B IIpollecce racTpy-
JIAIMU WIK cpa3y nocse o0pa3oBaHUS racrt-
pyasl. OHa pasBUBaeTCsA MEXAY HADYKHEIM
(3KTOmEpMOIi) U1 BHYTPEHHUM (3HTOAEPMOIA)
CJIOAMH.

Bonpoc 8. Kakse XnBoTHbie MMEIOT npaMmoe
pa3sutune?

IIpu npsAMOM pasBUTHH MOSBUBIIHECA Ha
CBET OPraHM3MbI CXOJHBI CO B3DPOCJBIMH IO
BHEIITHEMY M BHYTDEHHeMYy CTpoeHHio. Tak
Pa3BHBAIOTCHA IIPECMBIKAIOIINECHd, IITHILEI,
MJIEKOIIMTAIINe, a cpeAn 6eClIO3BOHOYHLIX,
HalpuMep, NHUABKH, HNAVKH H HEKOTOpbIe
Ipyrue.

Bonpoc 9. YeMm npamoe pazBUTUE OTNMHAETCH
OT HenpamMoro?

ITpn npsamMoM pa3sBRUTUM MOABUBUIUECHA HA
CBET OPraHU3MBI CXOJHLI CO B3POCABIMU IIO
BHEIITHEMY M BHYTpeHHeMYy ctpoeHmio. Ilpu
HeIpAMOM Pa3sBHTHH N3 AANEBHIX 000J0YEK
BBIXOJTUT JWUMHKA, HEMTOXO0XKAaA Ha B3pocaoe
*KuporHoe. OOBIUHO OHa OoJiee IPOCTO YCTPO-
eHa, 4acTO JKHUBEeT B APYroi cpelie, NO-APYro-
My nuraerca. HenpsMoe pasBUTHEe TO3BOJIA-
€T JXUBOTHBIM M UX JHUMHKAM He KOHKYPH-
POBaThH APYT C APYTOM 34 MCTOUYHUKM MHILU
M MecTO oOuTaHud.
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Bonpoc 10. Kak pazsmsaerca Dabouka?

Y 6abouek HenpsaMoe pasBuTue. CHauasa
13 ANIEeBLIX 000JI0YEeK BBIXOAST UepBeobpas-
Hble AUMUHKU — 2YCEHUUblL, COBEPIIEHHO
HEIIOXO)KHe Ha B3pociayk ocobb. JJocTUrHYB
OonpefeJeHHOTO BO3pacra, OHH IIepecTamT
ABUTATHCA W IIMTATBCA M BCKOPE IIpeBpalna-
I0TCH B KYKOJAKY. BEHYTDH Hee MPOUCXOAUT
rayboKas nepecTporKka oprasusMa ¢ GopMu-
pOBaHUEM TKAaHEd U OPraHOB B3POCJIOTO Ha-
cexomoro. Ilo oxoHUaHUM 3TOTO IIpoliecca
IMOKPOBHI KYKOJKH JIONAIOTCH, U U3 HUX BHI-
XOAUT 83p0caasn ocobb.



O
OpraHusm u cpepa

24. Cpepa obutanms.
Jkonornyeckme @axKTopbl

Bonpoc 1. 4o Takoe cpefa obuTaHna?

Cpeda obumaHus — 3TO 4aCTh IIPHPO-
Abi, B KOTOPO# >KuBeT opraunam. JKussie op-
raHUSMbI HEPA3PLIBHO CBASAHBI ¢ OKPYIKAIO-
IIeH cpelloi; OHM OKa3bIBAIOT APYr HA Apyra
caMoe pa3HOOOpasHoe BINSHUE.

Bonpoc 2. Kakve 3konornyeckie aktopbl Bbl
3Haete?

Bonpoc¢ 3. Ha3oBuTe OCHOBHblE U3MYecKue
hakTopbl cpeql.

PagnuyaorT TpH rpynnbl 9KOJIOTHYECKHX
tdaxTopos. K ¢paxmopam Hexcueoil npupo-
Ob. (uauveckum ¢arxmopam) OTHOCAT
CBeT, BJAMKHOCTb, TeILJIO, BeTep, MOXKAb,
rpaj, COJ€BOM U rasoBHIil COCTAB MOYBBI M
BOAbl — M 3TO AAJEKO He IIOJHBIMA UX Ilepe-
yeHb. PaxKmopbvl Husoll npupodv. cBaA3a-
HBI C AEATEJIBHOCTHIO >KUBBIX OPraHHM3MOB.
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Kak ocobuiii axkTop BeIZEAAIOT Jeameib-
HOCMb uYeno0B8eKda, ero BIAWAHWE Ha IIpHU-

poay.

Bonpoc 4. KakoBo 3HayeHWe CBETA ANA XKWBbIX
OpPraHn3ImoB?

BaxxkHeilinum (paxTopoM AJjA OOJBIIMHCT-
Ba pacTeHHil U KHBOTHBIX SABJISIETCA CBeT.
3eseHble pacTeHNs TOJLKO Ha CBETY 00pasy-
0T OpraHuYecKHe BEeIecTBa, KOTOPbIE B KO-
HEYHOM HTOre HCIOJb3YIOT BCE OCTaJIbHLIE
JKHMBbIe OPraHu3Mbl. FIMEHHO OT cBeTa 3aBU-
CUT CYTOYHaA IIepHOAUYHOCTL B IIOBEJEHUU
pacTeHMH M KHUBOTHBIX. CUrHA/JIOM K Ce30H-
HBIM K3MEHEHUSAM B padoTe CUCTEM OPTAaHOB
U B IIOBEAEHHU OPTaHU3MOB CJIYIKHUT YMEHb-
IUeHNe WJIU yBeJHWYEeHHEe IJHHBI CBETOBOTO
nua. Hanpumep, B cepenune Jjera (¢ Haya-
JIOM YMeHBHIEHHS CBeTOBOTrO [IHfA), Koraa
TEILIO, MHOTO OCAAKOB, JOCTATOYHO NMTAa-
TeJBbHBIX BeILlECTB, POCT PaCTEeHHH BAPYT
3aMenJseTCs MM TIpeKpallaeTcsad COBCEM.
¥ HUX HauuHaeTCA cO3peBaHHe ILJIONOB H ce-
MAH, HaKOIJeHHe TIUTATEJbHBIX BEIIEeCTB.
Y *KUBOTHBIX C YKOPOUYeHHueM CBE€TOBOIro JHA
TOKE MPOUCXOAAT U3MEHEeHUA: TaK, V HTHIL
M MJEKOMUTAIUIMX HACTYIAET OCEeHHSSA
JNWHbKA, HEKOTOPble, HAIIPUMEDP IPbI3YHBI-
[IOJIEBKH, OEealoT Ha 3UMY 3allackl IIPOJO-
BOJILCTBUA, Yy OPYTHX 3amacHble BeELIECTBA
OTKJIAABIBAIOTCA B TeJie B BUAE XHDPOBOrO
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CJ0A; INepejeTHble IMTHUE COOMpAKTCA
B CTau.

Bonpoc 5. Kak BNaxHOCTb BAWAET HA XWBbie
OopraHu3meI?

Bojga, kak u cBeT, HIpaerT BaxKHEHIIYIO
pOJIb B JXHU3HU PACTEHWHA M KMBOTHBIX. Ee
HEJOCTATOK IIPHMBOJUT K IIPUOCTAHOBKE MK U3-
HeHHEIX IIPOIEeCCOB K AayKe rubesrin oprazus-
ma. IloaToMy »KMBOTHBIE H PACTEHUS UMEIOT
caMble pa3Hble NpHCHOCco0IeHUs K A06BIBa-
HHUIO BOJBLI K €€ SKOHOMHOMY HCIIOJIH30BAa-
HUI0. [[JIMHHBIe KOPHH YV PACTEHHI IIyCTHIHU
(y BepOMoKBEeH KOJIOUKM OHH JOCTHUTAIOT
16 M) mocraior BoZy ¢ GONBIIOH TIJIyOHMHBI.
YemyeBUAHBIE JHUCTLA Yy CaKcayjda WIH
JUCTHA-UTOJKHM y KaKTyca [O3BOJIAIOT UM
Pe3K0 COKPATHTEL UCTIAPEHHE BOJBI.

BoabIMIMHCTBO NYCTBIHHBIX JXUBOTHBIX J0-
BOJIBCTBYETCS BOJOI, cofep:kalleiica B IU-
e, ApPYyrue >Ke DOJYy4YaloT ee U3 3amacoB
BHYTDEHHET0 KHpa, Hanmpumep BepOawx, a
TPeTLH MOTYT BIAKATEH B JIETHIOI CIOAYKY —
9TO, IPEXJe BCEro, pas3/IMYHbI€ T'PHISYHEI,
yepenaxu.

Bonpoc 6. Kak xusble OPraH1imMb! NpUCNoco-
Bunuch K konebaHusM TemnepaTtypbl OKpyXKalouer
cpeab?

Ot n3MeHeHRU# TeMIIepaTyphl, MPeXae Bce-
ro, 3aBUCAT XOJOAHOKPOBHbBIE -— XHBOTHBIE
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C HEIOCTOSHHOH TeMIepaTypod Tesaa. ITo0
MHOTOYMCJIeHHBIEe OECIIO3BOHOYHEIE, 4 TaKKe
pbiOBbI, 3eMHOBOJHBLIE B IPECMBLIKAIOLINECH.
C noxosogjaHneM 3eMHOBOJAHBIE M NPECMBI-
KaoIuecss CTAHOBATCA MAJONOABU X HBIMHA,
a 3UMOH BIIaJAIOT B COAYKY. BecHoii, ¢ Ha-
CTYIJIEHWEeM TIOTOXKUX JHel, AlepHUIlb,
3MeH JIO0AT NorpeThbcsa Ha COJHILE, IPUHSTH
COJIHEYHYIO BAHHY.

TenmoKpOBHLIE KHUBOTHEIE — IITHILI U
MJIEKONMUTAIONINE € IOCTOAHHOM Temmepa-
TYypOoH Teja — JIydllle BCeX IIePEeHOCHAT

M3MEHEHUA TeMIepaTyphbl BHEIIHEH cpejbl.
Onu aKTUBHEI KPYTABIA Ir'oll, HO 1 Y HHX €CTh
IOHOJIHUTENbHBIE MPUCIIOCOOTEHUA IJIA TIe-
pPeKMBaHUA 0C0O0EHHO CYPOBBIX YCJIOBHH 3H-
me1. IITnn, ocramwimuxcAa 3MMOBaTh B CEBEP-
HBIX UINPOTaxX, CIacaeT OT XO0JI0Ja HYXOBOMH
IOKPOB, MJIEKOIMUTAIOIINX — TYCTas IIepPCThb
U 3a11ac MOJKOXKHBIX OTJIOKEHUI »Kupa. 3Be-
PH, KOTOpPLIE He MOTYT NPOKOPMHTHLCS 3H-
MOIl, HaIpuMep €N, OYPYHAYKH, BHALAIOT
B CIOAYKY, 4 ITUIL] VJIETAIOT B 60Jee TemIkie
Kpas, GoraTeie muieii.

Bonpoc 7. Kakve B3aVMOOTHOLEHWA MOryT
cKlaabiBatbCA MeXAy pacTeHunamMn KNBOTHLIMK?

JKuBLle OpraHMsMbl AKTHBHO BJMUSIOT
Ipyr Ha apyra. YI3BeCTHO, UTO BCE KHBOT-
HbI€, 'PHOLI, GOMBUTHHCTBO GaKTEepPHil JKUBYT
3a cyeT 3eJIeHBIX pacTeHuil, CO3TAIIUX Op-
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rainuecKkme BemlecrBa. Ho u pacrenus,
B CBOIO O4Y€epellb, HE MOTYT CYI[eCTBOBATE 6e3
JKUBOTHBIX. Hamnpumep, 6e3 HaceKOMBIX-
OIBLINTENEeH Y MHOI'MX IIBETKOBLIX PacTeHui
He o0pasoBwrIBasiuch ObI cemMeHa. Bed nrTui
M HAaCeKOMBIX MHOrM€ PacTE€HHMSA CTOJKHY-
auck 6b1 ¢ nmpo6yieMoil pacIpocTpaHEHUSA ce-
MsaH. A 6e3 rpuboB TakHe AepeBbA, KaK Oepe-
3a, 1y6, eJib, COCHA U MHOTHE [pyrue, He ObI-
JH 6Bl POCABIMH U CUJIBHBIMH — C IIOMOMILIO
MOIIHOH rpHOHUIEI rPHOBI CHAGKAIOT X JO-
MOJHUTEJbHON BJaroili M MHUHEPAJILHBIMHU
COJIAMM.

Bonpoc 8. Buem cywHOCTb xuwHyecTea?

Xuujnuwecmao — 3TO BUA B3aUMOOTHO-
HIeHWH, IPpX KOTOPOM KHBOTHBIE OJJHOTO BH-
Aa JIOBAT, YMEPIIBAAIOT ¥ N0eJalOT KHBOT-
HBIX APYroro Buaa (KyK-IJIABYHENl — ToJIO-
BACTHKOB, JHICA — MEIIIIelH, BOJIK — 3aiines).

Bonpoc 9. KakoBa ponb XWWHNYECTBE B NpN-
pope? :

XUIITHUKY HrpamoT Ba)XHYIO0 poJb B pe-
TYJAAOKHA YHCJI€HHOCTH PacTHTEJLHOALHBIX
JKHBOTHBIX: OHM CHAEDPYXMBAIOT MX 4Ype3Mmep-
HOe pasMHO)xXeHHe. Kpome TOro, XMOIHHMKH
CAYKAT «CAHUTAPAMH», B NEPBYI0 OUYEPEND
VHUYTOMXKAA ocjaableHHBIX M OOJBHBIX 3KH-
BoTHBIX. TakuM o6pasoM, OHM MPENnATCTBY-
I0T pacnpocTpaHeHHI0 0oJsie3Hel U cmocobeT-
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BYIOT BBIXKMBAHHK) CAMBIX 3J0POBBIX H
CHJIBHBIX 0CO00eli,

Bonpoc 10. Yro takoe napasnivam? [puee-
AuTe NpUMepsI.

ITapasumuam — Gdopma B3aHMOOTHOILIE-
HMI OpPraHN3MOB Pa3HBIX BUJOB, IIPU KOTO-
po¥i OOUH U3 HUX (napasaum) UCIOoJIb3YyeT APY-
roro (xo3auHa) B KauecTBe MCTOUHUKA IIUINNU
U (unu) cpenbl obutanus. Ilapa3zurTusM BeTpe-
JaeTcs Ha BCeX YPOBHAX »KUBOr0 — OT BUPYCOB
U 6aKTepHii 0 BHICIIIMX MHOTOKJIETOYHBIX pac-
TEeHUH W >KUBOTHBIX. Hanpumep, JuseHTepuii-
Has ame0a (mmapasut) o6UTaeT B TOJICTOM OTAE-
Jie KUIITeYHMKA YeJI0BeKa, ITUTAETCA KJIETKaMU
ero KMIIIeYHUKA 1 KPOBU, BLI3BIBAET 3ab0seBa-
HUe — aMeDbHYI0 TU3eHTEePHIO.

M3BecTeH cBepxIapasMTU3M, KOrJZa caMH
NMapasuThl CJHYXKAT XO03sAeBaMH [OJA APYTUX
napasuToB. Hampumep, y HACEKOMBIX MOTYT
ObITEL ITapasuTsl 2, 3 U 4-r0 IOPALKOB.

Bonpoc 11. lodyemy HekoTOpble UBETKOBbIE
PaCcTeHMA HE MOTYT CYLLeCTBOBaTb He3 HacekoMbIx?

YV MHOTHX I[BETKOBBIX pacTeHUl 6e3 Hace-
KOMBIX He 00pas3oBBIBaJINCh Obl CEMEHAa, TaK
KAaK HACEKOMBbIe SBJISIOTCA OIIBLIUTEIAMHU.
BeHuMK y HACEeKOMOOIBLISEMBIX PACTEHUH
IIpUBJIEKAeT HACEKOMBIX M B TO YK€ Bpems
NPEeNATCTBYET PACIPOCTPAHEHUIO HBIJIbIIBI
BETPOM.
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Bonpoc 12. Kakyo ponb wrpaior rpubsi 8
XU3HW pacTeHun?

Mexay rpuGHHIEHl HEKOTOPHIX I'puGOB M
KOPHAMH Je€PEBbEB YCTAHABINBAETCA TECHAA
CcBfA3b, IOJIE3HAA Kaxk rpuby, Tak U pacre-
Huio. C oMOINE10 MOIHOM I'PHOHALLEI I'PUOEI
cHaBIKAIOT IepeBbs MOMOJHUTEIbHOH BIaroi
M MHHEPAJbHBIMH COJIAMM, B CBOIO Ouepelb
IoJIyuyas OT PACTEeHHIt OpraHuvyecKue Bellle-
CTBA.

25. MpupopHble coobuiecTBa

Bonpoc 1. 410 Ha3biBaeTca coobliectsom?

Coobuwiecmeo — 3TO COBOKYIHOCTH pac-
TeHUHN H JKUBOTHHIX, B KOTOPOH KaAbIA OT-
JeJbHBII OPraHM3M BJIMSEeT Ha BCE OCTAJIb-
HBI€ 1 OJHOBPEMEHHO MCHBITHIBAET UX BIIUA-
HUe Ha cebe. Taxoe cyillecTBOBaHME NOJE3HO
BCEM H IIO3BOJIAET BBIKHMTH KAaKJAOMY OT-
JenbHOMY Buay. IlpumepamMu coobILecTB Mo-
I'YT CAYKHTh MOXOBas KOYKa, CTAPbIH NE€Hb,
nyr, 60m0TO, CTENH, MYyCTHIHA, JIeC, 03€PO.

Bonpoc 2. Kakve CBS3M CywecTByioT B €o0B-
Lecresax?

B coobuiecTBe 3KMBRIE OPraHN3MLI CBSI3a-
HEI He TOJBKO MeXX Ay co00M, HO ¥ C HeXKUBOH
npuponoit. JKuBrle cylecTsa, COCTABJIAIO-
e coobIecTso, ¥ OKPYKAINas UX cpena
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IIOCTOAHHO OOMEHUBAIOTCS BeleCTBAMH H
SHepruei.

Bonpoc 3. 410 TaKoe IKOCUCTEMA?

JKocucmema — 9TO COOOIIECTBO YKUBBIX
OpPraHuU3MOR U Cpefia, B KOTOPOH OHM obuTa-
IOT, COCTaBJAIONINE BMeCTe efHHOe IeJ0e.

Bonpoc 4. Kak 8 3KOCUCTEMAX OCYLIECTBNAETCA
KPYroBopoT BewecTs?

Baarogapa cmocobHocTu K (OTOCUHTE3Y
3eJIeHbIe pacTeHUdA (npoussodumenu) sana-
CaOT OTPOMHOE KOJHMYECTBO COJIHEYHOH DHEP-
ruv, npeodpasys €e B SHEPIrui0 XUMHUYECKHX
CBsI3e# OpraHWYECKHUX BeNIeCTB, U IIOTOMY
AenaiT e€e HOCTYIMHOR ANs BCeX OCTAJbHBIX
SKUBBIX OPTraHU3MOB (nompebumeuneil).

Paspywumenu, nurasicb ocTaTKaMu
MEPTBBIX pacTeHuil, KUBOTHBIX, a TaK)Ke UX
BbIJIEJIEHUSAMH, MPEeBpPaIlal0T OpraHuYecKHue
BElleCTBA B MUHEpPaJbHbIe, KOTOpPble BHOBb
MOT'YT yCBauBaThCs pacTeHuaMHU. Takum 00-
pa3oM IIPOMCXOIUT KPYTOBOPOT BEILIECTB.

Bonpoc 5. MOXHO N 03epo CinTaTb 3KOCKC-
TemMomn?

IIa, 03epo MOMKHO CYNTATh 3KOCHCTEMOII,
TaK KaK B HEM He}KHUBas cpelia U COOBIIIeCTBO
OpraHM3MOB OOpPa3yIOT egUHOEe LIeJioe M OCy-
[IECTBJAETCSA KPYTOBOPOT BENIeCTB M BHEp-
THH.
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Bonpoc 6. Kakye rpynnel OpPraHnamMoB MMeIoT-
C B KaX[0W 3KoCcKcTeEMe?

B sxocucTemMe MOMKHO BBIAEAUTE TPH I'PYII-
Obl OPTaHU3MOB. JTO npousgodumenu, no-
mpebumenu U pa3pyuiumenu.

Bonpoc 7. Kro Takne npovissogurenn?

Ilpouszsodumenamu SABAAIOTCS 3eJIeHBIE
pacrenuda. Biaarogapa cmocodHoCcTH K GOTO-
CHHTE3Y OHHM 3aI1acaloT OI'DOMHOE KOJIHMUYECT-
BO COJIHEUHOI SHEepPruM, npeodpaloBaHHOIl
B DHEPTHI0 XMMHUYECKMX CBA3eil opraHudye-
CKHX BeIIeCTB, H HNOTOMY BJOCTYIIHOH IJIA
BCEX OCTAJILHBIX XUBBIX OPraHH3MOB.

Bonpoc 8. Kakoea ponb norpeburenein?

IlompeGumeau — 3TO pas3jIMUHBLIE pac-
TUTEALHOANHBIEe, BCEAAHBIE W XHUIHBIEC KH-
BoTHBIE. OHH OTPebIAIOT OpraHnYecKne Be-
mecTBa, 06pasoBaHHBIEe pacTeHnAMH. IloTpe-
6urenu HABJAITCA BaXKHEHIIMM 3BEeHOM B
KPYTOBOPOTE BEIIeCTB.

Bonpoc 9. Kakue XMBOTHbe ABAAIOTCH pa3py-
wnTensiMum?

K paspywumenam oTHOCATCA MHOrOYHC-
neHHble 6akTepun, rpubbl, a TaKKe IOUYBEH-
HbI€ YEPBH, XYKH-MOTHMJILIUMKH X HEKOTO-
pble Apyrue >KUBOTHRIe. OHM MHUTAIOTCA OC-
TaTKaM{ MEPTBLIX PACTeHHiH, JKMBOTHLIX, a
TaKe UX BblAeNeHMAMU. B pesynsTate ux
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IesTeJbHOCTH OPraHHYecKHe BenlecTBa mpe-
BpaIlalOTCsI B MUHEpAJbHbIE U MOTYT BHOBh
YCBaMBATbCA PACTEHUAMH,

Bonpoc 10. Y7o 1akoe Lenb nuTaHus?

Ileny numanua — paAI OPraHU3MOB, B
KOTOpPOM KaK[oe MPeJINecTBYIollee 3BEHO
HCIIONIB3YeTCA B IHUIY TMocjaeayiomuM (Tpa-
Ba — KY3HEUUK — MTHUIA — 3Mes). ITH [U-
LIeBbIE€ CBA3U YCTAHABJAUBAKOTCS MEXAY Op-
raHU3MaMH, BXOASLIMMH B COCTAB 9KOCHCTe-
mpi. Ilenw muTaHus MOTYT MEPENIETaThCA
MeXxay coboi, obpasysa cemu numaHus, B
KOTOPBIX YYacTBYET MHOYKECTBO KHBBLIX OD-
TaHU3MOB.
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