7 KJIACC

1 Bompoc

Iouemy epywanka, pocsnka, nepeoyeem, YUCmomer, TUCOX60CH, MOKPUYA U BOPOHULL 21la3 MAaK
Haswvigaromes? Ymo evi modiceme pacckazamo 06 smux pacmenusx? I[lpuseoume ewe 3 npumepa
€ HA36AHUAMU PACMEHUT, OMPadcalowumu ux ocobenrnocmu. Omeem nosicuume.

Bce mnepeuncneHHble Ha3BaHMS PACTEHUU SABISIIOTCA «HApPOJHBIMH», TO €CThb Y HHUX HET
KOHKPETHOI'O aBTOpa, MO3TOMY MPHUYMHBI TAKOrO HA3bIBAHUS PACTEHUN BIIOJHE MOTYT
ocmapuBaTthcsi. OIHAKO, JOTHYHO ObUIO OBl MPEANONOKUTh, YTO TAKUE «TOBOPSIIKE» Ha3BAHUS
JIAaHBI PACTCHHSIM 32 KaKHe-TO OCOOCHHOCTH B UX CTPOEHUHU, 00pa3e KU3HU, WM PUMEHEHHS UX
B KU3HM 4yenoBeka. Tak, Hampumep, BroiHe Bo3MoxHO, uro 'PYIIAHKA Ha3zBana tak 3a
CXOJICTBO €€ JHCTheB 1Mo Gopme ¢ muctbsimu rpymu; POCSIHKA — HacekomosgHOE pacTeHHe,
pactymiee Ha 00JOTax, — Ha TMOBEPXHOCTH BHJIOM3MEHEHHBIX JIHCTHEB BBIACTSET KameabKu
KJIIEMKOM JKHJIKOCTH, MPHUBJICKAIONIEH HACEKOMBIX, IO BHEUIHEMY BHUJY CXOJHBIE C POCOIL.
[TEPBOLIBET, unu npumyna — «mnepBeiias», ACUCTBUTEIBHO SBISIETCS PAaHHELBETYIIHUM
pactenueM, ogHUM U3 mepBbIX pacnyckatomuxcs BecHol. UWCTOTEJI Ha3BaH Tak, mo Bcei
BUJIMMOCTH, 33 U3BECTHOE JIEHCTBHE, OKAa3bIBAEMOE €r0 €KUM COKOM Ha pa3/IMYHbIE KOXKHbIE
obpaszoBanusi, B T.4. OopomaBku. 3mak JIMCOXBOCT wumeer CIOXHOE COIBETHE KOJIOC,
JeHcTBUTENbHO HanmomuHaromee nucuii xBoct. MOKPULIA — pacTeT BO BIaXHBIX MeCTax, a
KpOME TOTO, CTE€OEJIb 3TOT0 BUA 3BE3TYATKH JEHCTBUTEIHLHO YPE3BBIYANHO COUHBIN, «MOKPBII.
Haxkoner, BOPOHUU TJIA3 — >dekTHOE pacTeHue ¢ OHOI HCCHHSA-UEPHOIl ATO0i B IIEHTpe
MYTOBKHU. DTa Aroja, 04eBUIHO, U MOCITYKUIa TAKOMY Ha3BaHHUIO.

B kauecTBe mpuMepoB MOJOOHBIX PACTEHUN MOXKHO HAa3BaTh MOJOPOKHHK — PACTEHHUE, YaCTO
MIPOM3PACTAOIIEe BIOIb JOPOT, KJIOIMOBHUK, HA3BAHHBIN TaK, TIO-BUIUMOMY, 32 crielu(puaecKkuii
3armax, U3/1aBaeMblil paCTEHUEM, a TAaKXKe, HAPUMED, €KETOIOBHUK, IIBETKH KOTOPOTO cOOpaHbI B
roJIOBYATOE COLBETHE, A IIJIOJ CYyXOH, TaK YTO BCE COLIBETHE CTAHOBUTCS TIOBOJIBHO KOJIFOUHM.

2 Bompoc
Cywecmeyem guvipadicenue «0600pamuv Kaxk aunxyy. Ymo oboupanu c aunet u 3auem? Kaxoe ewe
X03A1iCmeeHHoe npumMeHenue umeem auna?

O4eBUIHO, B BBIPAKEHUH UMEETCS B BUIY MPOIECC yIAICHUS C HAPYKHON YaCTH CTBOJIA KOPHI U
ay6a. 1 kopa, u 1y0 JIMTIBI HCHIOIB30BAIUCH B OBITY — M3 KOPBI H3TOTOBJISUTH JIBIKO, KOTOPOE IILIO
JUTS. MI3TOTOBJICHUS JIANITEH, TYECOB U IPYTUX HEOOXOIUMBIX M3JIENUil KPECThSIHCKOTO OBITa; JIy0
IIeJ Ha M3rOTOBJIEHHE Modaia. HeoOXoauMo OTMETHTh, YTO JPEBECHHA JIMMIBI TaKKE HIMPOKO
NPUMEHSETCS B IPOMBIIIJICHHOCTH U B ObITy. braromapsi cBoeil MArkocTu, ee MCHOIb3YIOT IS
M3TOTOBJICHHS JEKOPATHBHBIX JCTaNCH 31aHUM, TTOAEIOK (JIOKKH M JpyTast IepeBsHHAs MOCy/a),
UTPYLICK, CIIUYEK, (haHephI U TIp.

LIBeTKHM JMITBI N3BECTHBI KaK XOpOIIee JEKaPCTBEHHOE CPEACTBO, YIOTPEOIsIeMoe MU MPOCTy/Ie
B KayecTBEe IOTOTOHHOTro. E€ LBETKM MOXHO Takke YHNOTpeONATh Ui NpHIAHUS BHHAM
crenuguIecKoro BKyca ¥ apomara. V3 miooB JHITbI MOKHO HNPUTOTOBHTH 3aMEHUTENH Kode.
Haxkosen, inna — 3To OJUH U3 JYYIIUX MEJOHOCOB. JIUTIOBBINM MeJ CUMTACTCS OJHUM U3 JTyUIIUX
Y LICHUTCS BBIIIE JPYTUX COPTOB.

3 Bompoc

Kakue yacmu ysemxosvix pacmenuii Mo2ym npusilekams HaceKomulx onviaumeneti? Ilpuseoume
npumepbvl pacmeﬁuﬁ, umernwux pasHvle cnocobwl npueiedeHusl HACEeKOMbIX. Hepelmczmme
NPUSHAKU, XapaKmepHule OJisl HACEKOMOONBLIAEMbIX PACTEHULL.

Kak npaBuino, HaCEKOMBIX-ONBUINTENIEH NPUBIEKAET LBETOK (BEHUMK — JICNIECTKH, Yalleyka,
NECTUK M TBIYMHKH). B 3TOM cilyyae pacTeHHs] UMEIOT SIPKO OKPALIEHHbIE IIBETKH C CHJIBHBIM
3amaxoM, MNpUYEM BpeMs PACKPBITUA L[BETKA W W3JaBaHUsA MM 3alaxa, Kak IpaBUIlo,
COOTBETCTBYET BPEMEHHU aKTUBHOCTH HAaceKOMOro. HekoTopsele IBETa HACEKOMBIEC HE PA3IMYAIOT:
TaK, B TPOIIMKAX PACTEHHs C IBETKAMH KPAacCHOTo IBeTa (K MpuUMepy, GHIIOKATYC) OMBLISIOTCS



nTunamMu. KpOMC TOro, HACCKOMBLIX IIPHUBJICKAIOT BBIACJICHUA IBETKA — HCKTap, KOTOpI:Iﬁ
BBIJICTISICTCS. B OCHOBAaHWM JICTIECTKOB WJIM TIECTHKA, WM WHOTJIA B CIELUAIbHON TpyOKe,
00pa30BaHHON BEHYMKOM — HEKTApHHUKE.

Hexoropble HaceKOMbIe TOEAAIOT HEKTap, HE y4acTBYs B ombUIeHHH. Hampumep, mmMenu u
MYypaBbU 4acTO MPOIPHI3AI0T OKOJIOIBETHUK CHU3Y. Y MHOI'MX pacTeHu# (K mpUMepy, JIOTHKA,
BETPEHUIIBI, CHBITH, OJlyBaHYMKA) OBIBACT HECKOJILKO OTBUIUTEIICH — 3TO MOTYT OBITH MYXH, OCHI,
0aboukn ¥ KXyku. Takue HBETKH OOBIYHO IMHMPOKO PACKPBITEL. C APYrol CTOPOHBI, €CTh BHIBI
pacTeHui, KOTOpBIE CBSI3aHBI TOJIBKO C OJHUM BUIOM ombLuTeNns. Kiiaccudeckue mpuMepsl — 3T0
KJIeBep u mandeid, KOTOPbIC OMBUISFOTCS TOJBKO IMEIISIMH.

Jymmctelid Tabak ¥ Jr00Ka JABYJNMCTHAs OIBUISIOTCS HOYHBIMH 0a0OYKaMHu, KOTOpBIE
OpPHEHTUPYIOTCS Ha 3amax HeKTapa, a BOJM3U MPUBIICKAIOTCS OO OKPACKOW HOYHBIX I[BETKOB.
[[BeTkm x71€OHOTO, IIOKOJIAJHOTO, XJIOMKOBOTO JIEPEBBEB PACIIONIATAIOTCS WIIM B HWKHEH 4acTh
CTBOJIOB, HJIM HAa TOJICTBIX BETBAX (XJ'IOHKOBOC). Taxue HBCTKH ONBUIAIOTCA JICTYYHMMU MbIIIAMU,
a B ABCTpalMiM MEIKUMH CyMYaThIMH, HalpUMep, KyCKyCOM, KOTOPBIX IPHBJIEKAET PE3KUil
3amax.

4 Bompoc

Bam daner onucanus nucmves nekux pacmenuti. Hapucyime nucmos no smum onucavusim. Y
KAaKUux 8am uU38eCmHulX pacmeHuti ecms noxodicue aucmos? Onucanus: 1ucm npocmou TUHeUHbll
BIAAIUWHBIL, C NAPATIEIbHbIM  HCUIKOBAHUEM, JIUCH HPOCMOU  NAlbYyamo-10NaACmMHOU,
YENbHOKPAUHULL, C CemUambiM HCUIKOBAHUEM, JIUCT CJLONCHBIU HENAPHONEPUCMBILL C CemYamvlm
JHCUNKOBAHUEM, TUCT NPOCMOU, AUYEBUOHBLI, YETbHbIL C NULbYAMbIM KPAEM.

Jluct mpocTol JIMHEWHBIN BllarajJuliHbIN, C A
HapaJuIeIbHBIM JKUIIKOBAHUEM, IIPUCYII]

Jluct  CHOXKHBIM ~ HEMapHOMEPUCTHIM  C
J00BIM 371aKaM, HalpuMep, TPOCTHUKY .

CeTYaThiM  JKHJIKOBAaHUEM,  XapaKTepeH,
HaIpUMep, JUIs SICEHS.

Jlucr IIPOCTOMN MaJIbYaTO-JI0NACTHOM,
LEJIbHOKPaHUM, C CETYaThIM >KWJIKOBAHUEM.
Takue I5MCTBA XapaKTEpHbI, HaNpUMEp, I
apaJIvH.

Jluct mpocToil, SWLEBUIHBINA, LEIBHBIA C
MHTHYATHIM KpaeM. Takue JIACTBS
BCTPEYAIOTCA Y TOIOJIS.



5 Bompoc

Ha obpamnoii cmopone aucma uzodpadicen ppasmenm nobeza y8emrk0o8020 pACMeHUs, Ha
KOMOPOM NOONUCAHBL €20 YaACMU, 0OHAKO, cpedu noonucei ecmov owmubounsie. Hatioume maxue
noOnucu u 00vACHUmMe, NoYemy OHU OUUOOUHDL.

[Tonnmucn «maszymniHas MOYKa» M «BEPXYIIEYHAsl MOYKa» IEeperyTaHbl MecTaMu. «CeMsanons» -
HEBEpHAasl MOJIHNCH, TIOCKOJIBKY AaXKE€ €CJIIM y TOr0 PACTEHHUS COXPAHWIIMCH CEMSAIO0JHU, TO OHU
JOJDKHBI pacriojiaraTtbCsi HWKe BcexX JucTheB. lloanuce «/lyroBoe kuiKOBaHUE» - OTMEUYEHA B
IIPUHIUIIE BEPHO, HO IyTOBOE KUJIKOBAHUE Y IBYAOJIBHBIX PACTEHUN BCTPEUYAETCS KPAHE PEIKO
(HampuMep, y TMOJOPOKHUKA), M, BO BCSIKOM Clly4yae, pa3jIMyHble TUIBl JKWIKOBAaHUS He
BCTPEUYAIOTCS HAa OJHOM U TOM ke pacreHuu. CynpoTUBHOE JIMCTOPACIIOIOKEHNE
BBIJICP)KMBAETCS HE BCErjaa, 4YTO TakKe He ObIBaeT B NpUpPOAE, M NOANHUCh «J[BymoibHOE
pacTeHHe C CYNPOTUBHBIM JIMCTOPACIOJIOXKEHUEM», TakuM o0pa3oM, HeBepHa. «Konyc
HapacTaHUsA» OTMEYEH HEBEPHO, 3TO HE KOHELL JINCTA, a YaCTh ITOYKH.

6 Bompoc

Bcezoa nu oxkpacka mena #usomHulX NOCMOSIHHA 8 meuenue dcusHu? Kax u xocoa moocem
npoucxooums cmena okpacku? Kakoii Ouonocudeckuti cmMulcii MOdCem umems CMeHa OKpacku?
Omeem npounntocmpupyiime npumepamu.

be3yciioBHO, OKpacka Tejla KMBOTHBIX MOYKET MEHATHCS B TedeHue ku3HU. [Ipm sTom Bcex
KUBOTHBIX, MEHAIOIINX OKPACKY, MO’KHO Pa3AeIUTh Ha TEX, KTO MOTYT MEHATh OKPACKY 4acTO U
o0paTuMoO, U TEX, KOTOpPbIE 3TO JAENAIOT TOJBKO OJMH WM HECKOJIbKO pa3 B JKU3HU INpU
OTpesieIeHHbIX 00cTosTenbCTBaX. K nmepBoii rpymnie oTHOCATCS TaKHe KUBOTHBIE KaK, Halpumep,
kam0Oana, OCbMUHOT, KapaKkaTulia, MOPCKOW KOHEK, XaMeJIeOH. Bce 3Tu KUBOTHBIE MEHSIOT I[BET
C Lebl0 MacKMpoBKU. KapakaTuiibl, OCbBMUHOTH M XaMEJIE€OHBI, IOMUMO 3TOr0, MOT'YT MEHSThb
OKpacKy AJi1 KoMMyHUKauu. KpoMme HUX, BO BpeMsi OpadyHOTo Mepuojia ¢ Lelblo MPUBJICUEHUS
CaMOK MEHSIIOT I[BET MHOTHE NTHIbI (HampuMep, TypyXTaHbl) U pa3HOOOpa3HbIe BHU]IbI JIOCOCEH.
OTOT mpUMep U3 BTOPOM TIPYIIIbI, TaK Kak 3TO MPOUCXOJIUT pa3 B rojay, a s HEKOTOPBIX
Jgococeil — pa3 B xku3HU. K 2TOM ke rpyIie OTHOCATCS KUBOTHBIC, MEHSIOLINE CBOKO OKPACKY
IpU JIMHbKE HA 3UMHHMM WM JieTHUM Hapsa. Takos, K mpumepy, 3asi-pycak. CMeHa OKpacku,
BEPOATHO, NMPOUCXOIUT OIATH XKE s MacKUpPOBKH. ECTb KMBOTHBIE, KOTOPbIE MEHSIOT CBOMU
LBET JIMIIb pa3 B KM3HU. K HUM OTHOCATCS, HApPUMEDP, TIOJIEHHU, YbH ACTCHBIIIN POXKIAFOTCS
O6enbiMu  (T.H. «Oenbku»). K 5K30THYECKMM BapuaHTaM CMEHBl OKpPAacKd MOXKHO OTHECTHU
IIPO3PAYHBIX KPEBETOK, BET KOTOPBIX U3MEHSETCS B 3aBUCUMOCTH OT TOTO, YEM OHH IUTAKOTCA.
A 1BEeT JCHMBIA MEHSETCS B TCUYCHUE JKU3HH, IIOCKOJNBKY B IIEPCTH JICHMBLA MOTYT
Pa3MHOXKATHCS 3€JIEHBIE BOJIOPOCIH, OJ1aroapsi YeMy JICHUBEL] «3EJICHEETY.

7 Bompoc

Hzeecmno, umo uz6asumuvcsi om 8peOHbIX HACEKOMbIX 8 00OMe, Ha CKIaoe, 8 XpaHuiuwe odvlieaem
ouenvb Henpocmo. Ilpuseoume HecKOIbKO npumepos makux Hacekomvix. Kak evl cuumaeme,
nouemy  ouuwjeHue NOMEWeHUull Om  HACEKOMbIX  (Oe3uHceKkyus) Ovieaem  3a4acmyio
Heaghpexmusna? C Kakumu 0CoOOEHHOCMAMU NOBEOCHUs, 00PA3A HCUSHU U HCUBHEHHO20 YUKILA
PA3IUYHBIX HACEKOMBIX MO C8A3AH0?

Bpen, HaHOCHMBIN HACEKOMBIMH B JIOME, Ha CKJIaJe M B XPAaHWIHUIIE Pa3lIndeH, HO, OUYEBHIHO,
UMEIOTCS B BHUJly HACEKOMbIC, KOCBEHHO BPEJAIINE YEJOBEKY ITyTeM YHUUYTOXXEHHUS ChECTHBIX
IPUIACOB WM IPYTUX XPAHAIINXCS HA CKIIAaax TOBAPOB.

Cpenn HaceKOMBIX, BpEAAIIMX Ha CKJIaJe M B XPaHWIWIIE, MOXKHO IPHUBECTH B IpUMEP
3€PHOBYIO MOJIb, IOJTOHOCHKA, KOXKeena, Xpymaka. Cpeau BpeauTeneil B ObITY MOKHO Ha3BaTh
pas3JIn4YHbIe BUIBI MyX, TApaKaHOB, KOMAapoOB, KJIOMOB, MOJICH.

Hesunceknus ObiBaeT Hed(peKkTHBHA, TPEXKIE BCETO, MOTOMY, YTO OOJBIIMHCTBO
NEPEUYHCICHHBIX HACEKOMBIX OTHOCSTCS K HACEKOMBIM C TOJHBIM MpEBpalieHHEM, TO €CTb
JUYMHKA M B3pOCJbIE HAaCEKOMBIE MOTYT HCIOJb30BaTh PA3IUYHBIC IHIIEBBIE PECYpChl U
o0uTath B pa3HbIX cpenax (Komapbl, Myxu). DakTUUeCKH MPUXOTUTCA OOPOTHCS CO BCEMH



XKHU3HEeHHBIMH (hopMamu. Kpome Toro, KyKoJIKM HACEKOMBIX (KCTaTH, KaK M sSiIa B 00TEKax H IIp.)
MOTYT OBITh XOpOLIO 3all{IIEHbl M JOBOJBHO JOJT0 HE MpPOSBIATH (PU3NOIOTMYECKON
AKTHUBHOCTH M, CJIEIOBATEIbHO, BOCIPHUMMYMBOCTH K sAnaM. Kpome TOro, MHOrme HaceKoMble
(KoMapbl, MOJIM) aKTUBHbBI B HOYHOE BpeMsI CYTOK, 00J1aJal0T OTPULATENbHBIM (POTOTAKCUCOM U
CTpeMIIEHHEM K yOexwumam (Tapakassl, Ki1omnsl). Hacekomble 3a4acTyio crnocoOHBI POU3BOANTH
Ha CBeT OOJbIIOE KOJMYECTBO TIOTOMKOB, HMEIOT JKW3HEHHbIE LUKJIBl HEOOIbIION
npoAoLKUTENbHOCTU. HakoHell, Bce nepeuncaeHHble HACEKOMbIE UMEIOT HEOOIbIINE pa3Mephl U
CHOCOOHBI OBICTPO NEpEMEIaThCsl B IPOCTPAHCTBE.

8 Bompoc
Kaxue munvl 08usiceHus 00HOKIEMOUHBIX HCUBOMHBIX 8AM U3BECMHbL? 3a cuem Kaxkux dacmeu
Kaemku oHu ocywecmensiomesa? Omeem nosacuume npumepamu.

Ha mnacrosimmii MOMEHT Yy NpPOCTEMIINX BBIACTSIOT TMSITh TUIOB JBMKEHHUS KIETKUH. OTO
amMe0OHTHOE IBIKEHHE, K'Y THKOBOE, PECHUIHOE, METa0O0IMPYIOIIee M CKOJIb3SIIIEe.
AMebouHOE IBUKECHHE XapaKTepHO AJIs TaKUX MPOTUCTOB Kak JIOOO3HbIE U (hUII03HBIE aMeObl,
dopamuHUBEPDI, COMTHEYHUKH, TETEPOT0003HBIE aMeObl, MUKCOMHUIIETHI, 1 HEKOTOPBIX APYTHUX.
AMe0ougHOE [BIDKEHHE CBSI3aHO C U3MEHeHHueM (opMbl KIEeTKH #  (OpMUPOBAHHUEM
TNICEBJIOTIOANM, OJJHAKO MEXaHW3MBbI TAaKOTO JBMKCHHS MOTYT OBITh pa3iMyHBIMH. B mobom
Cllydae OCHOBHYIO pOJIb B OCYIIECTBICHHH aMeOOWTHOTO MABW)KCHUS UIPAET LUTOCKEJNET.
Bb11eSIFOT HECKOJIBKO THITOB TICEBJOIOUI: JI0OOOMOANH, (PUIIOIOANH, TPAHYIOPETHKYIOMO UM
U aKCOTIOHH.

I[Ipu  ¢dopmupoBanmm  100OMOAMI  MPOUCXOAUT cOOpka MW pa3dOpKa  aKTHHOBBIX
MUKpO(HUIaMeHTOB. B 1eHTpanbHO#l YacTu 10O0MOIUU MOXKHO BHJIETh HAIIPABJICHHBIN BIEpe.
TOK muToriasmMbel. Ha mepenHem KoHie 000moavHM MPOUCXOAUT cOOpka (PHIaMeHToB,
UTOIJIa3Ma MepexXoAuT H3 Oojiee KUAKOTo (305b) COCTOSHUSL B Oojee TycToe (Telnb).
OMHOBpEMEHHO C€ OTHM Ha 3aJHEM KOHIE KIJIETKH, NOJYYHBIIEM Ha3BaHHE «ypPOHI»,
dbopmupyrorcs MeMOpaHHbBIE My3bIPHKH, KOTOpPBIE ABMXKYTCS BIIEPEN C TOKOM IUTOILIA3MBI U
BCTPaMBAIOTCS B MEMOpaHy Ha MepeHeM KOHIIE TICEBIOTIOANH.

OUIONOIUY MPEICTABISAIOT COO00N OUeHb TOHKHWE HUTEBUHBIC BBIPOCTHI ITUTOILIA3MBbI, B IIEHTPE
KOTOPBIX HWMEETCs ITy4YOK AaKTOMHO3MHOBBIX (uiamMeHToB. Bo Bpems IBWXEHHUS KOHEIl
dunononuu TMpUKperuiseTcs K cyoOcTpary, Qumomoams cokpamaercss W Bcs  KIETKa
MOJTSTUBACTCA BIIEPE], U TAKMM 00pa30M KJIETKa Kak OBl «I1araet» Ha TOHKAX (pUIIomoIusx.
['panynoperukynononuu  xapaktepusl  ans  opamuaudep.  ['panynoperukynonoauu
(GOpPMHPYIOT TYCTYIO CETh TOHKMX Pa3BETBIIONIUXCS M aHACTOMO3UPYIOMIUX MEXAYy COOOH
BBIPOCTOB, IO KOTOPBIM IEpeMeIIaloTcsi Mejikue rpaHyibl. Kak mnpaBuino Takas ceTh
UCTIONIB3YETCSl HE JUIsl TEepeMEIleHUs] KIETKM B MPOCTPAaHCTBE, a Ui MUTaHUsA. BHyTpu
PETUKYJIONOIUI UMEIOTCS OTAEIbHBIE MUKPOTPYOOUKH.

AKCOmoauU — 3TO TICEBIOIOINH, XapaKTEPHbIE ISl COJTHEYHUKOB U paguoisipuil. BHyTpu Hux
UMeeTCsl My4OK MHKPOTPYOOYeK, COETUHEHHBIX MEXIy co00il momepeuHbIMH cBsi3kamu. Ha
HONIEPEYHOM CpPe3e MUKPOTPYOOUKH O0pa3zyloT XapaKTepHble (UTYpbl — COTHI, CIIUPATIH U T.1.,
KOTOpBIE SBJISIOTCS CUCTEMAaTUUYECKUM MPU3HAKOM. [[BHKEHHE OCYIIECTBISETCS 3a CUET COOPKU
U pa300pKU MUKPOTPYOOUYEK M COOTBETCTBEHHO Y UIMHEHHS — YKOPOUEHHSI aKCOTIOIHIA.
KryTukoBoe IBHMKEHHE XapaKTepHO JUIS CaMbIX pa3HbIX MOPOCTEMIINMX, KOIJAa-To
OOBECIUHABIINXCA IO OOLIMM HA3BaHUEM <(OKTYTHKOHOCIBI», TaKUX KaK »JBIJICHOBBIE,
TPUXOMOHA/IbI, TUIIEPMACTUTUHBI, XOaHO(IATeIUISATHL U JIP.

XKrytuk mpencraBisier coO0H BBIPOCT KIETKH, BHYTPU KOTOPOTO HMMEETCS JIB€ LIEHTpPajJbHbIC
MUKPOTPYOOUKH U JIeBATH Nepudepuieckux AyIrieToB. B ocHoBaHMM HaXoAUTCS KMHETOCOMA —
CTPYKTYypa, IO CyTH SBISIONIasCS ILEHTPUOJBI0O U MpPEACTaBIAIONIas co0oil  /1eBATh
nepudepudyeckux TpUIuieToB. OT KHUHETOCOMBI BIiyOb LMUTOIJIA3Mbl YXOJAT KOPEIIKH —
pa3Nu4YHbBIM 00pa30M OpraHU30BaHHBIE IMyYKH MHUKpPOTpyOouek. CBOOOAHAs YacCTh KIyTHKa
MOJKET TaK)K€ MMETh OIyIIeHHEe (IIPHUYEM YacTo y KJIETOK, UMEIOIIUX 0oJiee OJHOIO KI'YTHKA,
TOJIbKO YacCTh JKTYTUKOB OITyIIE€HA) WJIHM «IPHPACTAaTh» K MOBEPXHOCTU KIETKH, (HOPMHPYS
VHIAYJUPYIOIyI0 MeMOpaHy. Takas cTpykrypa paboTaeT Kak CBOEOOpasHbId TUIABHUK |
XapakTepHa, Hampumep, Ul TpumaHocoM. KieTka MOXXeT MMeThb OT OJHOrO J0 MHOTHUX



JIECSTKOB JKT'yTUKOB, JKIYyTHKM MOTYT COBEpIIATh pa3jMuYHbIE IBUKEHHS, XOTS OOBIYHO ATO
BUHTOOOpa3Hoe JBMKeHHEe. OIHOXTYTUKOBBIE (OPMBI, KaK IMPAaBUIO, IBHUXKYTCS KI'YTHKOM
BIIEpE.

PecHnuHoe nBHXKEHHE CBONCTBEHHO TOJBKO OJHOM TIpyMmie MNpOCTEHIINX — HHQY30pHIM.
[IpyHIMNMATBEHO PECHUYKU YCTPOEHBI TaK JK€, KaK >KT'yTHKH, HO BCEIr/la IpPUCYTCTBYIOT B
OOJNBIIOM KOJMYECTBE W COBEPIIAIOT CHHXPOHHbIE JBHXKEHUsA. HOrma pecHMYKH MOTyT
CpacTaThCs B OTJENbHBIC ITYYKU WIN LENbIE PSIBL.

Mertabonupyrolee ABUKEHUE XapaKTepHO JUIsl 3BIIIeHOBbIX. [To MeMOpaHo#l y 3THX IpOTUCTOB
CIUPAJIBLHO PACIIOJIaratoTcsi OEJIKOBBIE TSXKH, KOTOPBIE MOTYT CKOJIB3UTH JAPYT OTHOCHUTEIBHO
JpyTa 1 coo0LIaTh KJIETKE MePUCTANbTHIYECKHE UM BOJTHOOOPA3HbIE TBUKEHUS.

Ckomnp3diee ABMKEHHE XapaKTEpHO AJIi TUATOMOBBIX BOJOpOCIEH U rperapuH. MexaHH3Mbl
JBWDKEHUSI MOTYT OBITh pa3IMYHBIMU — 3TO JMOO BbLAEIseMas KIETKaMU CJIM3b B Cllyyae
JIMaTOMOBBIX BOJIOPOCIIEH, THOO BOTHOOOPA3HbIE IBMKEHUS CKIIQJO0K Ha MMOBEPXHOCTH TPETAPHH.



8 KVIACC

1 Bompoc

Paccmompume pucynox na oopammnoii cmopone aucma. Tam uzobpasicen 0KyHb, 0OHAKO, Y HE20
OmCymcmeyom 6ce HNIAGHUKU KpoMme X80Cmogo2o. Jlopucyime Hedocmaiowjue niagHUKU.
Hanuwume, kaxue u3 Hux napuvle, a Kakue 0OUHOUHblE, KaKue @YHKYUU BbINOJHAIOM Pa3Hble
naaenuky. Kaxue eudousmenenus nnasHukog Ovigaiom y KOCMHbLIX pbuld, Kakue @ynKyuu
BbINOTIHAIOM MU BUOOU3MEHeHHble naasnuku? IIpusedume npumepei.

OKyHb CO BCEMHU IIJIABHUKAMU BBIMVISIIUT PUMEPHO TaK. BOJBIIMHCTBO pBIO MMeEET 7 MIaBHUKOB
(cumTas mapHbIe), OJHAKO y HEKOTOPBIX PHIO (JJ0cococeobpa3Hbie) N00aBIsAETCs €lle U BOChbMON
— KMPOBOH IJIaBHUK, CKJIaJKa KOXKH, PACIOJIOXKEHHAs B OCHOBaHUM XBocTa. [lnaBHuKHN B 0011eM
cllydae TO3BOJISIIOT phidaM miiaBaTh. OIHAKO BCTPEYAIOTCS HEKOTOpPble BHIOM3MEHEHHUs. Tak,
HalpuMep, BUAOU3MEHEHHbIE IPyAHbIE TUIABHUKHU JIETy4UX pbI0 MOMOTarT UM IUIAHUPOBATh B
BO3yxe. MnucThle NpBIryHBI M HEKOTOPBIE APYTHe PhIOBI 3a CUET BHJIOM3MEHEHUH TpYIHBIX
IUIABHUKOB MOTYT IE€PEABUraThCS MO Cylle, Bie3aTb Ha JepeBbsi. CKOPIEHBI U HEKOTOPbIE
JpyTue pblObl 00J1aAAI0T SIOBUTHIMU IJIABHUKAMU (S HAXOJUTCS BHYTPH JIydel OpIOLIHBIX UIIH
CIUHHBIX TUIABHUKOB). I[MaBHUKM MOTYT CIy>KUTh AJIs 3alUThl (Hanmpumep, ObIUKH B Cllydae
OIAaCHOCTH HE TOJIBKO PacTONBIPUBAIOT HIMIIACTHIE jKa0EpHBIE KPBIIIKH, HO U OTBOJSAT B CTOPOHBI
TpyJIHBIC TIaBHUKH). HexoTopeie ppIOBI MCHOIB3YIOT TUIABHUKH JJIS IPUBJICUYEHHS TOJIOBOTO
napTHepa (TYMIN) UK JUIs OIUIO0TBOPEHUs (TpyOK00Opa3HbIil BEIPOCT XBOCTOBOTO IJIaBHHUKA Y
MEYEHOCLEB). Bujaon3smMeHeHHble OpIOLIHBIE IUIABHUKH IIO3BOJISIIOT  phlOaM-IpuUIunaiaM
IIPUKPEIIIATHCS K TNy aKyJIbl UM KUTA.

OTaenpHO ONUIIEM KaXKAbIH U3 IUIABHUKOB.

XBOCTOBOH MiaBHHUK. IMEHHO ¢ Hero HaumHaeTcs JBHXeHHE pbIObl. Kpome Toro, BBIMOJIHSET
(GYHKIHUIO pyIis, 3a CUET Hero prida IMOBOPAYNBaECT.

1, 2 — cnuHHOM MIaBHUK. OAMHOYHBIN. Y OKYHEBBIX PBIO ATOT IUIABHUK 4acTO ObIBAET pa3/ielieH
Ha JBe 000COOJEHHbIE YacTH (KaK, HampuMmep, y OOBIKHOBEHHOIO OKYHs). B muaBanuun
y4acTByeT Majo, CTaOMIM3UPYET MOJ0KEHUE PBIObI. BHIMONIHAET KOMMYHUKATUBHYIO (DYHKIIHIO
— OKYHHU IPUIIOAHUMAIOT €r0 B CIy4yae ONAaCHOCTU WX IIPU MPOSBIICHUSAX arPECCUU.

3 — aHanbHBIM IUIaBHUK, HemapHbId. Takke CTaOMIM3UpPYeT IOJIOKEHHE Telna phIObI MpHU
IUIAaBaHUU.

4 — OprolIHOM IUIaBHUK, NapHbId. OOecrieunBaeT paBHOBECHOE IOJIOKEHHE Tela, €Clid pbloa
HEIO/IBUXKHA.

5 — rpyaHo# MiaBHUK, MapHbd. [lepememaroT Teno peIObl MpU MEJIEHHOM IUlaBaHuu. [Ipu
OBICTPOM — OOBIYHO IPUKATHI K Tey. Takxke nmomorarot odecreurBaTh paBHOBECHOE MOJIOKEHNE
Tea MPU HETIOABUKHOCTH.



2 Bompoc

B nacmosiwee spems epudvl — smo omoenvHoe yapcmeo Huswvlx opeanuzmos. OOHAKoO U3BeCcmHo,
Umo npeoCcmasieHus 0 epubax MeHsIUCh — UX Mo 00bEOUHAIU C PACMEHUAMU, MO CONUNCANU C
arcusomuvimu. Ilpuseoume ne menee 5 apeymeHmos 8 NoJIb3y KANCO020 U3 IMUX NPedCmasieHul.

[Ipexne Bcero, ciaenyer OTMETHTb, YTO IPUOBI — 3TO OYEHb PA3HOPOJHAsl IPYMINa U, BIOJIHE
BEPOSITHO, YTO Pa3HbIC TPYIIbI TPUOOB BOZHHUKIIA HE3aBUCHMO JIPYT OT Apyra. DTO 3aTpyIHSET
HAaXOKJCHUE IPHU3HAKOB, XapaKTepHBIX A BCeX IpuOOB, U, BMECTe C TEM, UMEHHO B 3TOM
UCTOYHUK Pa3HBIX TOJKOBAHUH POJICTBA TPUOOB C APYTUMH IIAPCTBAMHU JKUBBIX OPTaHU3MOB.
[Tpu3Haku rpuboB, XapakTepHbIe )i PACTEHUH, 3TO:

1. Hannuwme KJIETOYHOH CTCHKH;

2. Ilutanue rpubOB MIET MO MNPUHLUIY aACOPOILUH, IOTJIOLICHUS >XHUIKHUX BEIIECTB,
OKpPYXaroIMX KIETKH
HeorpannueHHsbIi pocT 60NBIIMHCTBA MULIETUIAPHBIX ()OPM IpUOOB;

4. MHorue TpUOBI Pa3MHOXKAIOTCS CHOPAMH, XOTS TYT CJEIyeT OTOBOPHUTHCSA, YTO OTO
CBOWCTBO, BO-TIEPBBIX, NPUCYIIE HE BCEM IpubaM, a BO-BTOPHIX, TOJIBKO CHOPOBBIE
pacTeHMsI U 4acTh BOJOPOCIIE pa3MHOXKAIOTCS C TOMOIIBIO CIOP;

5. MHorue rpudbl criocOOHBI CAMOCTOATENBHO CUHTE3UPOBATh BUTAMHHBI.

[Ipu3naku rpuboB, XapakTepHbIE I KUBOTHBIX:

['ereporpodHsbIil ciocob muTaHwus;

Kierounsie cTeHkr 60IbIIOrO yKciaa rpuboB COJIEpKaT XUTHH;

3amacHoe MUTaTeNbHOE BEIECTBO — ININKOTEH;

KoHneunblil IpoayKT a30TUCTOr0 0OMEHa — MOYEBHHA;

OTcyTcTBHE IUIACTH]L — BaXKHbIM NMPU3HAK, KOHEYHO, CBA3AaHHBINA ¢ 1, HO, TEM He MeHee,
CYLIECTBYIOT Te€TepoTpopHO mnHTamoIuecs pacteHus (Hanpumep, IletpoB kpect),
UMEIOIIUE MIaCTUIbI;

6. IlepBuuHasi CTpyKTypa JIbIXaTEIbHBIX MUTMEHTOB IIUTOXPOMOB.
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3 Bonpoc

Kakue opeanvi eazoobmena y MHO2OKIEMOYHBIX JHCUBOMHBIX, KpOoMe JNe2KUX, 6vl 3Haeme?
Ha3zoseume smu opeamsi, onuwiume npuHyun ux 0eucmsus. Y scugomuvix KaKux munog u Kiaccos
OHU 8CMPEYAIOMCAL.

O4eBuAHO, 4TO MO CBOMM (YHKIMSM — Ta3000ME€H cO cpenoil (BO3AYUIHOW MU BOAHOWN), —
OpTaHbI IbIXaHUs JOJDKHBI HIMETh OOJBIIYIO TUIOIIAAb TIOBEPXHOCTH, TIOATOMY OpTaHbl JBIXaHUS
— 9TO BBIPOCTHI WJIM BISIYMBAHUS IMOKPOBOB TeJa WM KUIIEYHWKA. OueHb MHOTHE TPYTIITBI
OpraHu3MOB (KHIIEYHOIOJIOCTHBIE, KPYTJble YEepPBU, MHOTHE KOJbYAThIE YEPBH, HEKOTOPHIC
UTJIOKOXKHE) CIIeMAIM3UPOBAHHBIX OPTraHOB JBIXaHUS HE MMEIOT M JIBIIIAT Yepe3 MOBEPXHOCTh
Tena. Jlpyrue yBenMUMBAIOT IUIOMIA[b JABIXaTEIbHOW MOBEPXHOCTH 3a cUeT (OPMUPOBAHUS
HapY>KHBIX >ka0p (aOpbl CHUISYUX MHOTOIICTHHKOBBIX YEpBEH, PaKooOpa3HbIX, KTEHUIUU
MOJUTIOCKOB, KOXKHBIE 5Ka0pbl TPUTOHOB) MJIH BBIPOCTOB IMHUTEHS (KOKHBIE KaOPhI UTJIOKOXKUX).
Oprasbl IbIXaHHUS B BUJC BISTYMBAHHUS CTCHOK TeJla PAa3BUTHI Y WICHHUCTOHOTHX. DTO JIETOUYHBIC
MEIIKU MAayKOB M TPaxeu, Pa3BUTHIE Y MHOTHX TPYII YWICHUCTOHOTUX. DTH OPTaHbl JIbIXaHUS
UCTIONB3YIOTCS Ha cyie. Kerath, sxaOepHbIil anmapaT HEKOTOPBIX PaKooOpa3HbIX MO3BOJISIET UM
Tak)Ke JABIIIAaTh aTMOC(EpPHBIM BO3AYyXOM (MAIbMOBBIE BOPBI, MOKPHIIBI). DTO MPOUCXOIUT
Onmaromapsi BISIYMBAHUIO ydyacTKa Teja C JKaOpoil IMOJ Kapamakc, 3a CUeT 3TOTO CO3[aeTcs
BJIQXKHAs KaMepa, B KOTOPOH M MPOUCXOTUT razooOMeH. Kpome Toro, CymiecTByOT MaHTHITHBIS
JIETKHE Y MOJITFOCKOB, KOTOPBIE TPEACTABISIFOT cO00# OoraTyro cocyaaMu reMOJIMMQBI CTCHKY
MaHTHH, MPUIETalolIel K BHYTPEHHEH MOBEPXHOCTH PAKOBUHBL. B ATHX CiydasX KHUCIOPOI
pacTBOPSIETCS B CIIM3HU, OKPYXKAIOMIEH SMUTEIIUMA U TPAHCIIOPTUPYETCs 100 remonumMdon, 1mbdo
(B ciydae Tpaxeil) HelmoCpeACTBEHHO JOCTABIISIETCS K KIETKaM M TKaHsIM YWICHHCTOHOTUX. Takxke
JIBIXaHWE MOXKET OCYIIECTBISITBCSA 3a CYET BUIOM3MEHEHHBIX YYaCTKOB MUINEBAPHUTEIBHOTO
TpakTa — >ka0psl pbIO, TaOMPUHTOBBIN OpraH (y JIAOMPUHTOBBIX PbIO), HAIKAOCPHBIN ammapar
(pp10BI-TIONIBYHBI). HakoHel, MOMHUMO JIETKMX XOPJOBBIX, MPEACTABISIIONIUX COOON TaKke
BITYMBAHUE  TEPEIHUX  YYACTKOB  THILNEBAPUTEIHLHOTO  TpPaKTa, Ta3000MEH  MOXKET



OCYILECTBIIAATECS. M B W3MEHEHHBIX Y4YacTKaxX 3aJHHUX OTJEJIOB KHIICYHMKA — y BBIOHOB U
HEKOTOPBIX YJICHUCTOHOTUX (Pa3sHOKPBUIBIX CTPEKO3). Y HEKOTOPHIX 3€MHOBOJHBIX OpraHamu
JBIXaHUs CIy’KaT MOBEPXHOCTh POTOBOM MOJOCTU WU TJOTKH. OCOOHSKOM CTOSIT TpaxehHbIe
#&aOpbl BOJIHBIX HACEKOMBIX, SIBJISIOIIMECS BBIPOCTAMU IMOKPOBOB TeNa, KyJAa 3aXOAAT Tpaxew
(Hampumep, TMUYUHKU PaBHOKPBUIBIX CTPEKO3, MO/ICHOK).

Tun Kuace Bcerpeuyaromuecs Oprasbl
ra3oooMeHa
Kumeuynononoctasie Bce xiaccnl IToBepxHOCTH TENIA
[Imockue yepBu Bce knaccsl IToBepxHOCTB TeNa
Kpyrasie uepsu Bce kiaccnl IToBepxHOCTH TENIA
MarnomeTuHKOBbIE yepsHy, | [loBepxHOCTH Tena
[TusBku
Komnpuatsie uepsu
IToBepxHOCTH Tena,
MHOromeTHHKOBbIE YEPBU
HapyXKHbIE )Ka0pbI
Krennaun XKaOpBI
MOJUTIOCKH Bproxonorue P, PEL
MaHTUWHBIE JIETKUE
[ToBepxHOCTD TeNa, KaOpPHI
PakooOpazHbie p ’ Pl
«BJAXXHBIE KAMEPBI»
[ToBepxHOCTH TE€Na, KaOpbI
XenuuepoBsle (MEuexBOCTHI), JIETOYHbBIE
Unenucronorue MEIIKH, TPAXEH
[ToBepxHOCTH TENIa, Tpaxewu,
TpaxenHble XKaOpsl
Hacexomsble p PbL,
BUJIOU3MEHEHHAS JUTSt
JIBIXaHHMSI 3aHsIs KUILKA
[ToBepxHOCTh TE€JNIAa, KOXKHBIE
Wrnokoxue
XKaOPbI
[ToBepxHOCTH TeENa, >Xa0pHl,
HaKaOepHBII ammapar,
TaOUPUHTOBBIH opras,
Pr1061 BHUJIOU3MEHEHUSI TOPTaHU H
TJIOTKH, BUJIOU3MEHEHUS
XopaoBbie 3aJJHCH KUIIKH, JThIXaTCIIbHBIN
My3bIPb IBOSIKOABIIAIINX
[ToBepxHOCTH Tena,
HapY’KHbIE XKaOpBI
3eMHOBOIHEIE Py PEL,
BHUJIOU3MEHEHUSI TOPTaHU H
TJIOTKH, JIETKUE
4 Bompoc

IIpogheccop nopyuun nabopanmy no02omosums K noKa3y Ha 1eKyuu cemMeHa Pa3HblX pacmeHull.
3aenanys 6 koinekyuio, 1a60paHm ysuoen apoysHvle cemMeukU, UHOCPAOHbIe KOCMOYKU, CeMeyKU
NOOCONIHYXA, Opexu Kewiblo, U3OM U KPYNbl: NULEHO, NUEHUYY, 20poX, (haconb, epeuky. Ymo u3
sblulenepeyUcieHH020 1abopanm evlopan u npukec Ha aekyuro? Ilouemy on He 831 ocmanvHoe?
Omeem noscuume.

Jlerxko MO>KHO 3aMETUTh, YTO CPEIN IKCIIOHATOB UMEIOTCSA KaK CEMEHA, TaK W IUI0Jbl. B oTinune
OT IIJIOJIOB, CEMEHA HE COJEP)KAaT HUKAKMX 4YacTeW 3aBs3M, YallleYKH, BEHUYMKA, LIBETOJIO0XKA WIN
NPULBETHBIX JMCTheB. Kak wu3BecTHO, miuox apOy3a W BHHOTpaja — Sroja, a KOCTOYKH,
collepKaliuecs BHYTpPH, ABIAIOTCA ceMeHamu. CeMeuku MOJACOJHyXa SBISAIOTCA IUIOJAMH,
IIOCKOJIbKY B COCTaB YEPHOM KOXKYpbl BXOJSAT 'MHELIEW W 1[BeTOYHas TpyOka. Takoi Tum miona
HOJY4YWJT Ha3BaHME CEMsIHKA. Y KeIlblo OOJbIIME COYHBIE IUIOABI, OCHOBHYIO 4acTh KOTOPBIX




COCTaBIISIET pa3pociueecs LBETON0XE. A TO, YTO MbI 3HAEM IIOJ HAa3BAaHHEM «OPEXOB KEIIbIOY,
SBJISIETCS CEMEHAMM 3TOro pacteHus. VM3ioM — CylleHbli 110/l BUHOTpaia, — Arofa. Y ropoxa u
¢aconm, kak U y Bcex 000OBBIX, TI0A 000, U B BUIE KPYIbl OHU SBISIOTCS ceMeHamu. [lmon
IpeYuxu — KOpoOOUKa, U B BUJE KPYIbl OHA TOXKE SIBJISAETCS CEMEHaMH. Y IMIIEHMLbI U MIIeHa,
Kak M y OOJIBIIMHCTBA 3JaKOBBIX, IUIOJ 3€PHOBKA. OJTO HEBCKPBIBAIOUIMICS IIIOJ, YacTh
KOTOPOT'O HACTOJIBKO TIOTHO CPACTAIOTCA C CEMEHHOM KOXKYpPOH, UYTO Pa3JeUTh UX HEBO3MOXKHO.
Takum 00pazom, TabOpaHT NpUHEC Ha JIEKIWIO apOy3HbIE W BHHOTPAIHBIE KOCTOUKH, OpEXU
KEIIbI0, TOPOX, (acoib U TPEUKY.

5 Bompoc

Hexomopvle comamuueckue mbvluuybl 6bINOIHAIOM 8 Op2aHuzme (QYHKYUU, He CEA3aAHHble C
0BUIICEHUAMU Hacmell cKelema. Dmu Mblilybl 3a4acmylo UmMelom c80eobpasnyio opmy, ocoboe
pacnonodxcenue U mouku npuxpenienus. Haszoeume makue muluiyvl, 20e OHU PACNOLONCEHbL U
Kakue QyHKYuu 8bINOAHAIOM?

Bce Mummndeckue MBILBI ABISIOTCS COMATHYECKUMHU, HO HE YYacTBYIOT B JBM)KCHMM 4acTel
tena. OHM KpemsTcsl K KOCTSAM Yepera, a TaKkke K KOXKe JIMIa U 00ecreunBaloT pasHOOOpasHyIo
MHUMHUKY, OJaroiaps KOTOpOH MbI CIIOCOOHBI NTepeiaBaTh CBOM IMOLIMH.

Tak ’xe croga MOXHO OTHeCTH M auadparmy. OHa KpemuTcs K pedpam, MO3BOHOYHHUKY, H
rpyavHe. [I[ppyHuMaeT HEMOCPEACTBEHHOE YYacTHE B JbIXaHUM, a TAKXKE OTHENACT BHYTPCHHUE
OpTraHbl OPIONTHOH MOJIOCTH OT OPTAHOB TPYTHOW KIIETKH.

Croz1a OTHOCST U MEXpeOepHbIe MBILIIBI, UTPAIOLINE POJIb B AKTE JIBIXaHMUS.

Hexotopsie chunkreps! (HarpuMep, CHUHKTEP MPSIMOIN KUIIKA U MOYEHCITYCKAaTeIIbHOTO KaHaa)
ABIIIOTCA COMAaTMYECKMMM MblnaMu. COKpalleHHs STUX MbIIIL NPUBOAAT K 3aJEPiKKE
KaJIOBBIX MACC WM MOYH.

6 Bompoc
Kakue suoouzmenenus nobezos y yeemkosvix vl 3Haeme, KaKue QYHKYUU MO2ym 8bINOIHAMY Me
WU UHble cneyuanu3uposanuvie nobeau? Omeem nosicHume npUMepamu.

[ToGer 1BETKOBBIX pacTeHHH NPEACTaBIISIET COOOM COBOKYMHOCTb CTEOJIS, JIUCTHEB M IOYEK.
KoneuHo, pasnuynble 4yacTu moOera BBIMOJNHSAIOT pa3Hble (PYHKIMH, OJHAKO C HEKOTOPBIMU
OTOBOPKaMU MOKHO CKa3aTh, YTO OCHOBHas (hyHKIHS mmodera — porocuHTes. 3a4acTyro, OJIHAKO,
pa3Hble YacTH NMOOEroB HAYMHAIOT BBHIMOJIHATH COBCEM HHbIE (YHKIMHM W, KaK CIIEJCTBHE,
CYIIIECTBEHHO BUAOU3MEHSIOTCS. MOKHO BBIACTUTH CIIEIYIONINE BUJON3MEHEHHBIE TOOCTH:

1. Kny6nu. [Momzemnbie moOeru, 3amacaroniie Kpaxmai U Apyrue MUTaTeIbHbIe BEIIeCcTBa.
KiyOHM 0OBIYHO BKJIIOUAIOT B c€0s HECKOJIBKO MEXA0Y3Nui, JIUCThs peaynupyrorcs,
OJIHAKO COXPAaHSIOTCS MOYKH, CIHOCOOHBIE 00pa30BaTh HOBBIE MOOETH. 3aracaroluMm
opraHoM sBisieTcst crebenb. BceTpewaroTcss y Takux pacTeHuUM Kak KapToders,
TonmuHaMOyp, 6arat, macieH, HOpUYHUK, IIUKIAMEH U Jp.

2. JlyxoBunsl. IlomzemHble, peke Haa3eMHBIE TMOOETH C OYEHb YKOPOYCHHOM OCBIO —
JIOHIIEM H MSICHCTBHIMHU COYHBIMHU JIUCTHSIMU, 3aMACAIONINMK BOy M PACTBOPCHHBIC B HEM
MUTaTeNbHbIE BEIIECTBA, B OCHOBHOM caxapa. M3 BepXylIeyHbIX W Ma3yLIHBIX MOYEK
JYKOBWII BBIPACTAIOT HAJ3€MHBIE MOOETH, a W3 JOHIA — TMPUAATOYHBIE KOPHHU.
XapakTepHbl UIsi MHOTUX OJHOJAOJNbHBIX, TaKUX KaK JIMJIMW, HApIUCCHl, TIOJIbIAHBI,
aMapUJUTHCHI, TyKH, MIOACHS)KHUKH, PSIOYUKHU U JIp.

3. Kuy6OnenykoBuilpl. BHemHe moxoku Ha JIyKOBHUIIbI, HO 3allacaloliM OPTaHOM SIBJISETCS
cTebenb, TOTa KaK JIMCThs YEITyEeBUIHbIC, CyXHe, YACTO 3TO MPOCTO OCTATKU BJIATAJIHII]
OTMEpIINX JUCThEB. Ha ocu KiITyOHETYKOBHIIBI OOBIYHO XOPOIIO 3aMETHBI MEXKAO0Y3IHS U
na3yIlIHbIe MOYKU. XapaKTepHbI A KPOKYCOB, TTIAHOIYCOB, O€3BpEMEHHUKA U JIp.

4. Kaygaexc. ®opmupyeTcs y MHOTUX MHOTOJIETHUX TPaB U MOJTYKYCTaPHUYKOB C XOPOILIO
Pa3BUTHIM CTEP>KHEBBIM KOpHEM. BMecTe ¢ KOpHEM BBHIMONHSIET 3aMacaronryio (yHKIIHIO
U HeceT Ha ce0e MHOXKECTBO IoYeK BO300HOBIIeHUS. BeTpedaeTcs y BacHIIBKOB, KileBepa,
JroNHHA, Gepyi U ap.



5. KopneBumie. bonee wuiam MeHee MONTOBEYHBIM TOA3EMHBIN TMOOET, BBIMOIHSIIONIUN
(GyHKIMIO 3amacaHus, BO30OHOBICHUS M, B HEKOTOPBIX CIIydasX, BEreTaTHBHOIO
pasMHOXeHHs1. BcTpedaeTcs y MHOTMX MHOTOJIETHHX PACTEHHIA, YaCTO OJTHOBPEMEHHO C
OTIIMYMMBIM OT HEro KayjaekcoMm. KopHeBuia (OpMHPYIOT 371aKH, UPUCHI, (HAIKH H
MHOTHE ApYyTHE.

6. CromoHbl. MoryT ObIThb Kak MOA3EMHBIMH, TaK M HaJ3€MHBbIMH, TOHKHE BBITSHYTbIE
no0eru, CiyXale JUIsi BEreTaTHMBHOTO pa3MHOXKEHHUs. CTOJOHBI  (OPMHPYIOT
CeJIMUYHUK, 3eMIISIHUKA, KapTodens (moberu, Ha KOTOPBIX (OPMUPYIOTCA KIyOHH),
KOCTSIHKA, 3€JICHYYK U JIp.

7. Kouwan. IlpencraBmser co0olf BHIOW3MEHEHHYIO IIOYKY, JIMCThS KOYaHa COAEpKar
00JIBIII0E KOJIMYECTBO BOJBI U caxapoB. beno- 1 kpacHOKO4aHHast KarrycTa, OpOKKOJIH.

8. IlobGerm  cteOneBbIX  CyKKyJeHTOB. (Crebenb  BBINOJHAET  3aMacalollyl0 |
ACCUMWJISIIIMOHHYIO (DYHKIWH, a JIUCThSI PEAYLHUPYIOTCS M MPEBPAIIAIOTCS B KOJIOYKH.
KakTycsl 1 Mono4aiiHbIe.

9. Komrouku. Y MHOTHX pacTeHHH, TaKMX KakK TUKas sOJOHs, AWKas Tpylla, KPyIIMHA,
OOSIPBIIIHUK M JIp. KOJIOYKM HE JIMCTOBOTO, KaK Yy KakTyCOB, a I0OEroBOro
IPOMCXOXKICHUSI.

10. Yeuku. Kak u Kogt04KkHM, MOTYT OBITH Pa3HOTO MPOUCXOXKACHUSA. YCHUKU MOOErOBOTO
POMCXOXKACHUST POPMHUPYIOT, HATIPHUMEP, BUHOTPAJ U accudiopa.

11. Kmagoauu v (QWUIOKIAQANU — YIUIOMIEHHBIE MOOETH C PeaylUpOBAHHBIMH JIUCTHIMH,
ACCHMWJISIIIMOHHYIO (DYHKITHIO BBITTOJHSIOT Pa3poCIInecs! YIJIONICHHBIC 3eJIEHbIe CTEOIH.
Wrnuna, puutanTyc, cnapka u jp.

7 Bompoc

Kakxue ocobennocmu cmpoenusi coeouHumenvbHou MKawu 6am uzgecmmusl. 1 0e 6 opeanuzme
yen06eKka npucymcmeyem coeouHumenvHas mkans? Kax nazvieaiomcs Kiemku, cocmasaaoujue
pasHvle 8udbl  coedunumenvhoti mkanu? Kaxue eewecmea mocym  exmouamvcs 8
MeJHCKIeMOYHOe NPOCMPAHCME0?

CoenuHuTeNbHBIE TKAaHM — O3TO TKaHU, OOpa3ymollue BHYTPEHHIOIO Cpeay oOpraHu3Ma u
MIOJ/ICP’KUBAIONINE €€ TIOCTOSHCTBO. [ 7aBHas (yHKIMS — 3TO OMOpHAas TKaHb OpPraHHU3Ma
(BemyIias TKaHb B CyXOXKMITUSIX, CBSI3KaX, KOCTAX, XpsAIIax), KPOME TOTO, OHA CBS3bIBACT MEXKIY
coboii apyrue TkaHu. COeTMHHUTENbHBIE TKaHU TIOKPBIBAIOT CHAPYKU Pa3HBIC OPTaHBI, OTIEISS
UX JpyT OT Jpyra, 4ToObl OJMH He Hapyman GpyHkuuu Apyroro. Ecte 2 oOumx mpusHakKa 3THX
TKaHEH: pa3BUTHE B SMOPHOHAIHLHOM IMEPHO/IC U3 OOIIET0 HCTOYHHKA — ME3CHXUMBI, U BEICOKOE
coJlepsKaHHUE MEXKKJIETOUHOTO BellecTBa (B HEKOTOPBIX TKAHSIX OHO HUIpaeT (PYHKIMOHAIBHO
BEIYIIYI0 poiib). K COeMMHUTENBHBIM TKaHSIM OTHOCSITCS: KPOBb, THMQa, KPOBETBOPHAsI TKaHb,
BOJIOKHUCTBIE COEMHUTEIbHbIE TKAaHU — PhIXJas U MJIOTHAs, CKEJIETHbIE — XPAIIEBas U KOCTHAs,
a Takke >KHpoBas, ciau3uctas u JAeHTUH. COOTBETCTBEHO, KJIETKH, COCTaBISIONIME O3THU
Pa3HOBUAHOCTU COCAMHUTENbHON TKaHH, HA3bIBAIOTCS: 3PUTPOLUTHI, TPOMOOLUTHI, TUMQPOLUTHI
(kpoBb, nHMM(a), CTBOJOBBIE KIETKH M KICTKU-NIPEIIICCTBEHHUKN (KPOBETBOPHAs TKaHb),
¢GbuOpouUTHl (BOJIOKHUCTBIE COCIWHUTEIbHBIC TKAHW), XOHAPOIUTHI (XpsieBas TKaHb),
OCTEOLUTHl (KOCTHAsi TKaHb), aIUIOLMUTBI (KUpPOBas TKaHb), MYKOIUTHI (CIU3HCTas),
OJIOHTOUUTHI (JIEHTHH). MEXKIETOYHOE MPOCTPAHCTBO B OOJIBIIMHCTBE CIy4yaeB 3aroIHEHO
MEKKJIETOYHBIM BEIIECTBOM, KOTOPOE SIBIISETCS MPOAYKTOM ACSITEILHOCTH KIIETOK ITOW TKaHHU.
YacTo MEXKIETOYHOE BEIECTBO COCTOMT W3 BOJIOKOH (KOJIJIAT€HOBBIE, AJIACTUYECKUE) H
amMmopdHOTO MaTpuKkca (THATYpOHOBAas KHUCIOTa, XOHIPOUTHH, XOHIAPOUTHHCYIb(pAT U
KepaTtuHCybdat). YacTo KIETKH pacroyiaraloTcsi 1ajaeko APYyT OT JIpyra, a UX MeTabOoIuYeCKre
NOTPEOHOCTH HEBEIUKHU.



8 Bompoc

Mnoeue ycamvie Kumvl CO8epUIAIOM edHCe200Hble MUSpayuu ¢ ceeepa Ha 102, 3umy 3Smu
AHCUBOMHBLE NPOBOOAN 8 MPONUYECKUX 800AX, A IeMOM OMNPAGIAIOMCA 8 APKMUYECKUE PAIOHDL.
Kak 6v1 dymaeme, ¢ uem cea3anbl no0oOHbIE Mucpayuy, nodemy Smu JHCUBOMHbIE He MO2Yym
0CMasamvcsl 8ecb 200 8 OOHOM U MOM Jice patioHe?

Hacrtynnenue u oTcTyIuieHHE JIBIOB, MOCIEAYIOIMINE OJICACHEHUS U MEXJICTHUKOBBIC TIEPHUOIBI
OKa3aJIi BIMSHHUE HA MUTPALMH yCaThIX KUTOB. COIJIaCHO OJTHOM M3 TOYEK 3PEHMS, MUTpaLUs —
ATO Pe3ybTaT HENPHUSA3HU KO JIbJIaM U CIOKHBIICICS MpUBBIYKKA M30erath ux. Ha 3umy ycatbie
KUTBI, YaCTh KIIFOBOPBUIBIX U KalllaJOThl UAYT B HU3KKE IIUPOTHI ISl POJOB, a HA JIETO CIAEAYIOT
B YMEPEHHBIC W XOJOJHBIE BOABL. JTO OOBSICHSAETCA TEM, YTO HATYJSATh XUP B APKTHKE U
AHTapKTHKE Jierde, TaK Kak 3[1eCh MIAHKTOHHBIX opraHu3mMoB B 10-20 pa3 Oojblie, yeM B
Tponukax. Takoe MUTpallMOHHOE IBIXKCHHE XapaKTePHO JJIsi 000UX MOJIYIIapUid, C pa3HUIICH B 6
MECSIIEB U3-3a TOTO, YTO KOTJIa B CEBEPHOM MOIYILIApUU 3UMa, B I0:KHOM — pasrap Jera.
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10 KVTACC

1 Bompoc

Ilepeseoume Ha «A3bIK IKON02UUY CIEOVIOUUE NO2OBOPKU. CBUHbS 2PA3U HAUOEMm, CKObKO B0IKA
He KOpMU, OH 6ce 8 JleC CMOMPUm, Ha Mo U WyKa 6 omyme, 4moobbl Kapacs He opeman,; Oonvbuias
JI0WA0b X033UHY He KO 080pY; Yapb 6cemM NMuyam opei, a CoKoIa OOUmcs, napuueas o8ya ece
cmaoo nopmum; 2ycb ceunve He mosapuwy. Kakue sxonocuueckue npaguna u 3aKOHOMEpHOCMU
UTIOCMPUPYIOM ULU MO2TU Obl ULTIOCMPUPOBAMb MU HO2080PKU?

Jlns Havyana, HeOOXOIMMO «IIEPEBECTH» 3TH MOTOBOPKH Ha «SA3BIK 3KOJIOTMU», TO €CTh OTPa3UTh
9KOJIOTUYECKUE TIOHATHUS, KOTOPBIE MOTYT CKpPBIBAThCSI IO 3TUMU (Ppa3amH.

1. Kaxzaplil opraHu3m npucrnocoOiieH K cBoel cpeie oouTanus, u, Oyaydn U3BJICUCHHBIM U3
HET0, UCTIBITHIBACT cTpecc. Ecim opraHu3m 0051a1aeT MOABHKHOCTBIO, TO OH CTPEMHUTCS
BEPHYTHCS B CBOIO DKOJIOTUYECKYIO HUIITY.

2. Cpena obutaHusi — 3TO HE TOJIBKO THINA, KOTOPOM MHTAETCS TOT WJIM WHOW BHI
OpPTraHU3MOB, HO TAK)K€ U LEJIbI KOMIUIEKC YCIOBUH, T03TOMY IUILA BHE MECT OOUTaHUS
HE MOXXET BOCIOJHHTH HeIOCTaronIre (hakTopel Cpeabl, MPUCYTCTBYIOUIMNE B POIHOM
JKOCHUCTEME.

3. Tpoduueckue OTHOIICHUS THUNA «XUIIHUK-KEPTBA» MEXKIY BUJaMH MOTYT NMPHHAMATh
BUJI «TOHKM BOOPY)KEHHUI»: 3BOJIIOLUS XHWIIHMKA HampaBieHa Ha Oosiee YCIEHIHOe
OBIIaJicBaHue JOOBIUECH, a DBOJIONMS JKEPTBBI, HAOOOPOT, HANpaBJeHa B CTOPOHY
npuoOpeTeHust MOpP(OJIOTHUECKUX, (bU3UOIOTHUECKUX " MIOBEICHYECKUX
pUCTIOCOOICHUH ISl yX0/1a OT XUIIHUKA.

4. DddeKTUBHOCTh YCBOCHHMS OPraHMYECKUX BEILIECTB KOHCYMEHTaMM KpaifHe HH3Ka, IO
HEKOTOpPBIM OLeHKaM, Juiib 10% SHepruM mepexoiuT Ha CIEAYIOUIHA TpOoPpHUECKHA
YPOBEHB, OCTaJIbHAs YaCTh JUCCUIIMPYET B BUJE TEILIA.

5. HaxoxneHue Ha BeplIMHE TPOPUUECKON MUPAMUIbI €I1€ HE TapaHTUPYET KOHCYMEHTY,
YTO OH HHMKOI'/Ia He OyJeT chelieH (IIpaBJia, B KAUECTBE TAKUX «CYHNEPXUITHUKOBY» OOBIYHO
BBICTYIIAIOT O0JIE3HETBOPHBIE OAKTEPUU UM BHYTPHUIIOIOCTHBIE TAPA3UTHI)

6. Ecnu He yaansaTh U3 TPYIIBI )KUBOTHBIX OOJIBHBIX M O0ECCUIIEHHBIX, MOXKET CIIyUUTHCS
AMU300TUS, HAHOCSIIAasl HETONPAaBUMBbII YPOH MOIMYJISIINU

7. JKuBOTHBIE, JKCILUTyaTHPYIOIIHME pa3HbIE IUIIEBBIE PECYPCHI, KaK INPaBUIO, JKUBYT B
Pa3HBIX PKOJIOTMYECKUX HUIIAX U HE MEPECEKAI0OTCA.

«IlepeBeeHHbBIE» TAKMM 00pa30M MOTOBOPKH OTPAXKAIOT CIEAYIOIINE SKOJIOIMYECKHUE MTpaBUIa:
[IpaBusio enMHCTBA OpraHU3Ma ¢ OKpy Karomiei ero cpexou — 1, 2, 7

[TpaBmiio 10%, To ectb 90% moTeps sHEpruu mpu Mepexoie Ha cleayroluil Tpoduueckuit
ypoBeHb — 4

Teopus onTuManbHOro (QypakupoBaHHUs — 3a/la4a KOHCYMEHTa COCTOMT B MaKCUMH3UPOBaHHUU
SHEPIHH, [10JIy4aeMOH OT MOIVIOIIEHU TUIIEBOro pecypca — 3, 5

['mnoTe3bl peryisiiiuu YuCACHHOCTH MOy JIALui — 6.

2 Bompoc

B cnyuae nomepu kposu, npu mpaemax, pameHusx, onepayusx y OOJIbHbIX PA3EUBAIOMCS
XapakmepHble CUMNMOMDbL. Paccxaofcume, Kaxkue 5mo cumnmomsl, u ¢ KAaKUMU USMEHEHUAMU 6
Op2aHuzme OHU C853aHbl?

[Ipu kpoBomoTEpE MBI HAOIIO1AEM CUMIITOMBI aHEMHH.

B pesynprare morepu KpOBH NPOMCXOAMT IAJCHHE KPOBSHOTO JIABJIICHHS M, KaK CIEICTBHE,
ydaraercs cepaleoneHue.

VYMeHbIIeHHEe 00beMa KPOBM TNPHBOAUT K HENOCTAaTKy KHCIOPOJA, YTO OPraHU3M IIBITACTCS
KOMIIEHCUPOBATh YYallleHHbIM JbIXaHHEM. B03MOXHa IOTeps CO3HAHUS NpPU HEIAOCTATKE
KHCIIOPOa B TKAHSIX MO3Ta.

OO6mast 6;1eHOCTB, CIa0OCTh B pe3yJIbTaTe OTTOKA KPOBU OT MEepU(EpUH K KU3HEHHO BasKHBIM
BHYTPEHHHM OpTaHaM.



3 Bomnpoc

Mmnozeue pacmenus umerom npucnocoonieHusi 0 npueieueHUsl HaceKoMbiX-onvlaumenei. ApKasi
OKpacka oKonoygemuuka, apomam, Hekmap. [louemy dice 6 ysemxkax HeKMoOpPwvIX pacmeHull ecimb
CMPYKMYpbl, NPEensmcmsyoujue NPOHUKHOBEHUIO HACEKOMbIX K HeKmapy: deulyuku 8 mpyoke
BEHYUKA (OKONHUK), NJIOMHO COMKHYmMble 2)y0bl 6eHUUKA U ONUHHBLU wnopey (TbHAHKA), ONUHHAS
mpybka eenyuxa (gnokc)? Kakog Ouonocuueckuii cMvlci makux cCmMpyKmyp, Kem U Kak
ONBLIAIOMCSL MmaKue pacmenus?

OueBuaHO, MOAOOHBIE MPUCIIOCOOIEHUS CIIOCOOCTBYIOT TOMY, YTO JJISl 3TUX BUAOB PacTEHUN
XapaKTepHbl OINpe/IelIeHHbIE BUAbI HACEKOMBIX-ONbUIUTENEH, MO-BUAMMOMY, 00ECIeUnBaIOIIe
HaubOonee >(PQPEKTUBHBIM NEpPEeHOC NbUIbIBL. TakuM o0O0pa3oM, 3Heprus s IPOU3BOJCTBA
HEKTapa HE pacXOoJyeTcsi «IOMYyCTy», IIOCKOJIbKY IOTpEOUTENsIMU HEKTapa CTAHOBATCS
CHEIMATM3UPOBAHHbIE HACEKOMbIE-ONbUIUTENU. JlJii OKOMHMKa M (pJokca 3TO OYEBUAHO
NPEJCTaBUTENIN YEIIyEeKPBUIbIX WM IPYTMX HACEKOMBIX, UMEIOLMUX JUIMHHBIA X00o0Tok. Ilpu
OTBbUICHUH OKOITHHMKA I'0JI0BAa HACEKOMOI'O HEM30EKHO OKA3bIBAETCS B MBLIBIIE.

Yro kacaercs (IioKca, TO OH MOXKET ONBUIATHCS UIMHHOXOOOTKOBBIMU 0aboYKaMu, U MHOTJA —
MyXaMU M NEpEeNnoHYaTOKPbUIbIMUA. OUeBHUHO, HACEKOMBIE YHOCAT MbUIbILy Ha BEpXHEW 4acTu
TeJIa, MoJTydas ee MpU MOMBbITKE MPoOpaThes K HEKTApHUKAM B KOHIIE Y3KOT'O BEHUHKA.

N3-3a ma0oTHO COMKHYTHIX I'y0 BEHUMKA, AOCTYN K HEKTApHUKAM JIbHSHKHM IOJIy4aloT JIMILIb
KPYITHbIE ¥ CUJIbHBIE HACEKOMBIE, TAKHE KaK IIMEIU U KPYITHbIE MUEIbI.

4 Bompoc

Hexomopvle mecma obumarnus Hcu8OmMHuIX Cyuecmeyiom 0080IbHO KOPOMKOe 8peMsl, Nocie
yeeo aUOO NOIHOCMbBIO PA3PYWAIOMCS, AUO0 ucue3arom, AUOO 3HAYUMETbHO UBMEHSIOMCA.
Kaxumu ocobennocmsamu  cmpoenus, obpaza dcuznu u nogederus obaaoarom Haceisowue
maxue mecma oicugomuvle? Ilpueedume npumepvl NOOOOHLIX MeCm U UX XAPAKMEPHBIX
obumamerne.

B ciywae, ecnmu OMOTOMBI CYIIECTBYIOT JOBOJIBHO KOPOTKOE BpEMs, TO OHH JHOO OJKHEI
MOSIBJIATHCS B OJHUX U TeX ke (GU3NYECKUX MecTax (Halpumep, 3aloJIHeHHE BOIOHM BIAANH), TaK
YTO MOKOSIINECS CTaINU KUBOTHBIX (S )kaOpOHOTOB (PaKoOOpa3HbBIX), HAPUMEP) MOTIIU OBl
BBUTYTUTHCS, TINOO KUBOTHBIE, HACENAIONINE TaKhe OUOTOIBI, TOJKHBI 00JIaaTh CIOCOOHOCTHIO
Takue OWOTONBI HAWTH W 3acCeUTh. 10 €CTh ITH JKUBOTHBIC IIOJDKHBI OBITH TIOJIBUXHBI, U
o0nanath pa3BUTHIMU OpTaHaMu 4yBCTB. Kpome TOro, >KUBOTHbBIE TOJKHBI UMETh BO3MOXHOCTh
pepBaTh CBOI JKU3HEAEATEIbHOCTh, JMOO MOKUHYTh OMOTOIN B CIy4yae €ro HCUE3HOBEHUS.
MHorue >XMBOTHBIE, oOWTaroIme B A()EMEpHBIX BojOeMax (HampuMep, IIWTHU) O00JamaroT
JKU3HEHHBIM ITUKJIOM, CPOK KOTOPOTO CpPaBHUM CO BPEMEHEM CYIIECTBOBAHHS 3(EMEPHOTO
BOJIOEMA, WJIM MHOTO MEHBIIIE 3TOT0 CPOKa, TaK YTO J0 BBICHIXaHHS BOJOEMA MOTYT BBUTYIIUTHCS,
pa3sBUTbCA U JaTh IIOTOMCTBO HECKOJBKO TMOKOJeHUH mmmuTHeH. [Ipumepsl mogo0HBIX
MECTOOOUTaHUM:

Jlyorcu u Opyeue epementvle (nepecvixarowjue uiu npomepsaoujue) 6000embl:

JMYUHKH ABYKPBUIbIX, IEYEHOYHBIA COCANBIIMK — OJJHA U3 CTaJWN KU3HEHHOTO LIMKJIA, KOTOopas
O0OBIYHO TMPHUYypOUYEHA K CYIIECTBOBAHHIO BPEMEHHBIX MECTOOOMTAHHM, JOKHA MPOXOAHUTH B
Boze. Tak, /Ui cocanpIiMka 3TO OyJeT BECEHHAS JyXa Ha 3aJMBHOM JIYTy, a JJi1i KOMapoB —
7110001 BpEMEHHBIH BOI0EM, KOTOPBIH CYIIECTBYET B TEIJIOE BpeMs rofia;

JKaOpPOHOTH, IMUTHU, PAKOBHHHBIE aMeObl — KOPOTKHH ITMKI PAa3BUTUS M CIOCOOHOCTH
JUTUTEIIHFHOE BPEMS TIEPEKUBATh HEOIArOMPHUSATHBIC YCIOBHUS B BUEC HEAKTUBHOW CTA/IUU;
BOJIHBIE J)KYKU U KJIOTIBI, HAIpUMeEp IpeOiIsiK U KyK-TIIaByHell, — OpraHU3Mbl, KOTOpPbIE CITIOCOOHBI
CaMOCTOATENILHO TIEPEMEILAThCS B IPyroe NoA00H0e MECTOOOUTAHHUE;

B MpOTaJMHAX OOUTAIOT JMYMHKA 3UMHEIrO/CHEXHOrO KOMapHuKa, JUisi KOTOPOro MpoTaliiHa
UCTIONB3YETCS B TOT KPATKHM MEPUO/T )KU3HHU B TOM K€ KaUECTBE, UTO U JIYKH.

Meonenno paspywarowascs opeanuxa (IKCKpemenmsl HCUBOMHBIX, OmMepuiue pacmeHus uiu
yacmu pacmenull, Mpynvl HCUBOMHbLIX). Takue MecTOOOMTAaHHUS MCIOJIB3YIOTCS CBOUMH
oburarenssMu Kak OoraTelii MCTOYHUK mumu. OOuine nmuiuy oOecTieurBaeT OBICTPBIA POCT U
pa3BuUTHE, a TMPOIECCHl THHEHHS TNOACPKHUBAIOT TeMIleparypy Oojiee BBICOKOW, UeM



TeMreparypa okpyxatomei cpenpl. Oba 3Tux (akTopa MO3BOJISIOT OpPraHu3MaM OBICTPO
pa3BUTbCA U NEPEedTH B CIEIYIOIIYIO CTAIMI0 Pa3BUTHsS 10 MCUYE3HOBEHUS MECTOOOUTAHMS.
[IpuMep: TMYUHKY HAaBO3HOU MYyXH.

5 Bompoc

Kakue u3z npusedennvix na kapmuHke 4YleHUCMOHO2UX OMHOCAMCA K Hacekombim? [lo xakum
NPUSHAKAM UX MOJICHO omHecmu K smomy knaccy? Ilpusedume nazeanue omps0os, K KOMmopomy
OMHOCAMCA OmMMeueHHble 6amu Hacekomvle. Kakoii mun npespawjenus xapakmepeH O
HACEKOMbIX U3 OaHHblx omps0oe? K kakum knaccam omuocamcsi opy2ue uzoopajdceHmvie Ha
Kapmumke YieHucmonoaue?

ITpexne Bcero, HEOOXOIUMO pPa300paThCsl, KTO U3 MPEICTABICHHBIX HA PUCYHKE YICHUCTOHOTHX
— HacekoMble. [lepBoe, YTO IPUXOIUT B TOJIOBY U3 NMPU3HAKOB, XaPAKTEPHBIX JJIsI HACEKOMBIX —
9TO KOJMYECTBO XOAHBIX HOI — INECTh (HEAApoM BTOpoe Ha3BaHMe kiacca Hexapoda —
miectuHorue). Iloatomy cpazy e MOXKHO MOHATH, YTO (5) U (8) K HaCEKOMBIM OTHOILEHUS HE
umeroT. KpoMe Toro, cTouT BHUMATENbHO MPUITISIETHCS K (2) — OH OU€Hb MOXO0XK Ha MYypPaBbs,
HO Hor y Hero 8! Kpowme Toro, nono3penust moryt Bbi3Bath (1) u (9). Crout oOpatuth BHUMaHKE
Ha TarMO3MC 3THX OPraHU3MOB — TO €CTh, HA TO, HA KAKWUE YaCTH MOJPA3ACNIAeTCs UX TYJOBHUIIIE.
(9) He nMeeT moapa3AeIeHNs] HA TOJOBY, TPY/Jlb U OPIOIIKO, HET XapaKTEPHBIX JJII HACEKOMBIX
CJIO’KHBIX (paceTOYHBIX IJ1a3 U T.1.

Takum o0pa3oM, HE OTHOCSITCSI K HACEKOMBIM:

(1) — mopckas K0304Ka, KJ1acc paKooOpa3HbIe

(2) — MupMeKO(GMITBHBIN NTayK (TayK, COKHUTEIbCTBYIOIINN C MypaBbsiMH ), KITacC TTayKOOOpa3HbIe
(5) — KOCTSIHKA, KJTACC MHOTOHOXKKH

(8) — MO’KHOCKOPITMOH, KJIacc MaykooOpa3Hbie

(9) — HuMma Kremna, K1ace naykooopasHbie

Hacexomble. 1IX MOXHO OTIMYMTH HE TOJBKO II0 YMCIY HOI, HO M IO OJHOM IIape AHTEHH,
HAJIMYMIO KPBUILEB M/UIIN (PaceTOYHBIX IJ1a3, KOJIMYECTBY CETMEHTOB IPyAU U Oplolika (B ciiydae
JUYMHKH KyKa, HalpuMep).

(3) — connar TepmuTa, oTpsit TepMHUTBI, HACEKOMOE C HETIOJIHBIM IPEBpallieHUEM

(4) — vemyitnuua, otpsa LLleTHHOXBOCTKH, HACEKOMOE C HETIOJIHBIM MPEBpaIlleHuEM

(6) — HaezgHuk Tenenomyc, oTpsa [lepenoHYaTOKpbLUIbIE, HACEKOMOE C TIOJHBIM IIPEBpaIlEHUEM

(7) — nuumHKa *KyKa, oTpsj JKeCTKOKpBUIbIE, HACEKOMOE C TIOJIHBIM ITPEBPALICHUEM

6 Bompoc

Jluwatinuku 6 co8peMeHHOU OUONOSUHEeCKOl CUCHeMe OMHOCAM K Yyapcmey epubos, Ha3vledst ux
«IUXEHU3UPOBAHHBIMU epubamuy. Kakue ocobeHHoCmu TUuaiHuKo8 no360A10Mm ux OmHecmu K
epubam? Oxapaxmepusyiime 83aUMOOMHOUEHUS MeAHCOY 2PUOOM U 8000POCTbIO, 00PA3YIOUWUMU
cloegue TUUAUHUKA.

Bo-niepBbIX, OIHUM W3 KOMIIOHEHTOB JHUINAWHUKA SBISETCS TPUO, TU(HBI KOTOPOTO GOPMUPYIOT
CJIOCBHIIIC JIMIIIAMHUKA ¥ JOMUHUPYIOT TI0 Macce. I pub ke oOpa3yeT ImIoa0BbIe Tena. ITO Jaio
HAYaJIo B3TJISAY Ha JIMIIAWHUKY KaK Ha JIMXCHU3UPOBAHHBIC TPUOBL.

Kak TonbKO y4yeHble YCTaHOBWJIM JIBOMHYIO MPUPOIY JUIIAWHUKOB, OHH NMPEATNOIOKMINA, YTO
rpub mapasuTUpyeT Ha Bojopocisx. OAHAKO JaHHBIM BONPOC B JallbHEHIIEM HCCIIEIOBAJICS
6osee 100 neT, ¥ TOJBKO HOBEWINHE METOJbI TO3BOJIMJIMA YCTAaHOBUTH, YTO T'pHO TMOTydaeT
BEIIECTBA, ACCUMWJIMPOBAHHBIE BOJOPOCIBIO, U BEIET ce0si Kak Mapa3UTUYECKHA OpraHU3M.
OnHako 70 CymIIecTBOBaHWs rpuba, W CaMOro JHIIAMHWKA B IE€JIOM, HEOOXOIUMO, YTOOBI
BOJIOPOCHb, OKpYKeHHas Tudamu rpuba, BCe-TaKM MOTJIA KUTh U HOPMAIbHO Pa3BUBATHCA.
[ToaTomy, ecnu rpub HAUMHAET BIUATH HAa BOJOPOCIIb CIUIIKOM aKTUBHO, TO KJIETKH BOJIOPOCIIU
ruOHYT, a BMECTe C HUMHU norudaer u cam rpu6. [loaromy oTHoIIEeHUs rpuda U BOAOPOCIU B
JUIIaiHUKE MOXKHO Ha3BaTh YMEPEHHBIM Mapa3sUTU3MOM MIEPBOTO Ha MOCIEAHEH.



7 Bompoc
B coepemennom mupe Onis uenoeeka 21A6HbLIM UCMOYHUKOM UHGOpmMayuu o6 OKpyscarouye
cpeode agnsemcs 3penue. Kak 6vl cuumaeme, 8uOAm iU HCUBOMHbIE MAK Jice, KAK YeN08eK?
Omeem nosichume, npusedume npumepul. Vzeecmuvl au eam ciyuau cpeou npeocmasumeret
AHCUBOMHO20 MUpaA, K020a 3penue ycmynaem 6e0ywylo poib OpyeUM 4YyeCmedam, npueeoume
npumepel.

MHorue )UBOTHbIE BOCIIPUHUMAIOT OKPY KalOIIMKA MUp HE TakK, Kak yeiaosek. Hanpumep, komku
U cO0aKy B CBA3M C IIOYTH MOJHBIM OTCYTCTBUEM KOJIOOUEK BUIAT OKPYXKaroIllee MPOCTPAHCTBO B
yepHO-0enoM 1BeTe. Takke Yy BCeX JKMBOTHBIX PA3JIMYaeTcsl MOje 3PEHUs. DTO CBSA3aHO C
XapakTEepHbIM CTPOCHUEM 4Yepemna M PACIOJIOKEHHEM TIJja3 y XUBOTHOro. Tak, Hampumep,
KPOJMKHM HE MOTYT BUIETh NpeIMeT Iepea coOoil u3-3a TOro, YTo UX Ija3a PacHoJIOkKEeHbI MO
00KaM, U OHHM BBIHYKJCHBI [IOBOPAYMBATH T'OJIOBY, TaK 4YTO Obl CMOTPETh HA MPEAMET TOJBKO
OHUM TIJ1a30M. Y 4eloBeKa >e, HaoOOpOT, €ro 3pUTEJIbHOE I10JIe JOCTaTOYHO BEIMKO
BCJIE/ICTBUE TEPEKPBIBAHUS 3pUTENbHBIX OOMacTell Mpu OWHOKYJISIPHOM 3pEHHU. Y KOULIEK
3pUTENbHBIN MANa3oH elle IIMpe, T.K. UX Yepen YCTPOeH TaK 4TOObl MX TJIa3HMULbI OBLIH
JIOCTaTOYHO KPYIMHBIMU U KaK MO>KHO MEHbIIIE BBICTYIAIM CKYJIOBbIE KOCTU U HaJI0POBHBIE IyTH.
Jlis KpOTOB M 3MeH OpraHbl 3peHMs OTOILIM JAJIEeKO Has3al MO MH(POPMATUBHOCTH, IJIaBHBIM
CTaJO0 JUIsl HUX OcCsi3aHMe. Tak ke y 3MeW OJHy M3 IVIAaBHBIX POJIEM HMIPaeT XMMHYECKOE WU
TEIJIOBOE BOCHPUATHE, OJ1arofapsi KOTOPOMY OHa U HaXOJUT CBOIO 100bIUY.

8 Bompoc

Kaxue 63aumnvie buoxumuueckue npespauwjenuss 603mMoxcHul medicoy oeaxamu (b), yenesooamu
(Y) u ocupamu (OK) 6 orcusom opeanusme? Ykaosxcume nymu npespawjenuil cmpenoukamu Ha
cxeme.

CoriacHo COBPEMEHHBIM MPECTABICHUSM, BCE TIEPEUUCIICHHBIE OPTaHUYECKHUE BEIIECTBA MOTYT
TEM WIM UHBIM 00pa3oM MpeBpamaThCs APYr B JApyra, XOTs Obl 4yepe3 HUX CTPYKTYpHBIC
KOMIIOHEHTHI (METaOOIUTHI).

AMUHOKHUCIIOTBI, 00pa3yIomIuecs: Mpy TUApoIn3e OENKOB, MOTYT OBITh CyOCTpaTOM IJIsi CUHTE3a
TJIFOKO3bl B TIPOLIECCE TUIFOKOHEOTeHe3a. JIMMuIbl MOTryT TpeBpaliarhCsi B YIJICBOJBI uepes
B3aMMHBIC TIPEBpAICHUS TJIMIEPHHA W TJIIOKO3bL. [locpemHUKOM B mpoliecce MpeBpalieHus
TUNUI0B B O0enku ciryxuT Anetuin-KoA.

KocBeHHBIM 10Ka3aTeIbCTBOM B3aUMOIPEBPAILICHHUS STUX KJIACCOB OPraHMUECKHUX BEUIECTB APYT
B Jpyra CIy>XHUT (PaKT TMOJHOIIEHHOTO PAa3BUTHSA XUBOTHBIX OPraHMU3MOB, BCKOPMJICHHBIX Ha
WCKIIIOUUTENILHO OEJTKOBOM MHIIE, a TAK)KE CO3JJaHUE BCEX OPraHWYECKHUX BEIIECTB M3 TIIIOKO3BI,
CUHTE3upOBaHHO B nukiie KanpBuHa B x01€ poToTpohHOrO MUTAHMS Y paCTEHUH.



11 KVIACC

1 Bompoc

I'0e obpazyromces, u Kak nposeiIsiom c8010 KAMAIUMUYECKYr0 AKMUSHOCMb NUWe8apUumeibHble
Ghepmenmpbl npuU pa3HbIX BUOAX NUWEBAPEHUSL: BHYMPUKIIEMOYHOE, MeMOpanHoe (NPUcmeHouHoe)
u nonocmuoe (8uekniemouroe)? Ilpuseoume KoHKpemHuvle npumepsl ¢ nosicHenuamu. Mozym nu
6ce dMmu GUObI NUUWEBAPEHUSL COCeOCMBOBAMb Y 00H020 dHcueomuozo? Ilpusedume npumepbi.
Mozeym nu 6 opeanuzme nomMumo co6CMBEHHbIX (hepMeHmo8 UCNOIb308AMbCS (hepMeHmblL Opy2ux
opeanuzmos? Omeem noscHume.

[Ipy  BHYTPHKJIICTOYHOM MHINEBAPCHUH  THIPOJIUTHUYSCKHE  (EPMEHTHI  MPOU3BOJISATCS
CHUHTETHUYECKUM amlapaToM TOW KJICTKH, KOTOpas 3aHHMMAaeTCsl TepeBapUBAHUEM ITHIICBBIX
BemectB. OHHM  JIOKaTM30BaHBl YaCTUYHO B IMTOIUIA3ME, YACTHYHO B  JIM30COMAX.
[{uToruia3MaTHUECKUE THIPOJIa3bl 00ECIICUNBAIOT THIPOJIA3 B LUTOIUIA3ME (BHYTPUKICTOUHBIC
[IUTOIJIA3MATUYECKOE IMHINEBAPCHHE), THAPOJIA3bl JH30COM — BHYTPHKIIETOUYHOE BaKyOISIPHOE
NUILIEBAPEHUE, CBA3aHHOE C SHIOLUTO30M ((aroruro3om ui nmuHOUUTO30M). [IpencrasieHo y
NPOCTEHIMX W HauboJiee NPUMUTHBHBIX MHOTOKJICTOYHBIX (TYOKH, IIIOCKHE 4epBH). Y
HEMEPTHH, WIJIOKOKUX, KOJbUATBIX YEpPBEH W MOJUIIOCKOB SIBISCTCS JIOTIOJHUTEIBHBIM
MEXaHH3MOM THJIPOJIN3a. Y BBICIIUX MO3BOHOYHBIX M YEJIOBEKAa MMEET OTPAHWYCHHOE 3HAUCHHC
U BBITIOJIHAET 3alUTHBIE QYHKIUH ((haronuros).

[Ipy MONOCTHOM NHUIEBAPEHUN THIAPOIUTHYECKHE (EPMEHTHI 00pa3yloTCs B CHEIHATBHBIX
CEKPETOPHBIX KIIETKaX, JIOKAJM30BAHHBIX JIMOO B CTCHKE IMUINEBAPUTEIBHOM MOJOCTH, JTHOO B
CIEIMAITBHBIX JKeJe3aX, KOTOPBIC YIAICHBI OT MOJIOCTEH, B KOTOPBIX OCYIIECTBIISICTCS THIPOIIU3.
[TonocTHOE mHINEBapeHHE — OCHOBHOW CIOCOO IMepeBapuBaHMS MUIIA Y MHOTOKJIETOYHBIX
JKUBOTHBIX (KOHKDETHBIC IMPUMEPHl — THINEBAPEHUE Yy 4YelIOBeKa B pPa3IMYHBIX OT/AeIax
NUIIEBAPUTEIILHOTO TpakTa). [loNOCTHOE mNHIeBapeHHEe — OJMH M3 BHJIOB BHEKJIETOYHOTO
MUIICBAPEHUS, KOTJa THUAPOJUTHICCKUE (PEPMEHTHI BBIICISIOTCS B OKPYXKAIONIYIO OpraHU3M
cpely, TAe W MPOUCXOAUT TUApoiu3 (mpuMep — OakTepuu). MHOTIA KUBOTHBIC MPUOETAIOT K
3TOMY criocoOy (TpuMep — MayKd W HACEKOMBIC, BBOSINNEC MUIICBApUTEIbHBIE (DEPMEHTHI B
KEPTBY).

MemMmOpaHHOE MUIIEBAPCHUE OCYIIECTBIIICTCS (hepMEHTaMH, BCTPOSHHBIMH B MEMOpPaHy, a TAKKe
depMeHTaMu, aicOpOMpOBAaHHBIMH Ha MeMOpaHe KIeTKH. B  pesyibprare MeMOpaHHOTO
THIPOJTH3a 00pa3yIOTCs MOHOMEPHI, KOTOPBIE COMPSKEHHO C THAPOJIIN30M BCACBIBAIOTCS KIICTKOU
(mpuMep — nuieBapeHue B 12-MepcTHOM KUIIKE).

Ha Bcex ypoBHSIX OpraHHM3aIi¥ )KHBOTHBIX BCTPEYAIOTCS BCE TP OCHOBHBIX THUIIA IMHIIECBAPCHHSI,
XOTSl Y BBICOKOOPTAaHW30BAaHHBIX XMBOTHBIX BHYTPUKJICTOYHOE MUINEBAPCHUE KaK MEXaHH3M
YCBOCHHUS IMHUIIEBBIX BEIIECTB yTPAYMBACT CBOE 3HAUCHHE.

Yyrkre nuieBapuTenbHble JePMEHTHI ITMPOKO UCTIONB3YIOTCS B MAIIIEBAPSHUN )KUBOTHBIX:

1. Tlpu cuMOMOTHYECKOM MUIICBAPECHUU B MUMICBAPUTEIHHBIX MOJIOCTSIX OPTaHU3MA KHUBYT
OaKTepuH W IPyTUe MUKPOOPTaHU3MBI, BBIICISIONNE CBOU (DEPMEHTHI B OKPYIKAOIIYIO
ux cpeny. OTu (HEPMEHTHI OCYIIECTBISIIOT THAPOJIN3 TE€X BEIIECTB, KOTOPHIE HE MOTYT
OBITh CHHTE3UPOBAHBI CAMUM JKUBOTHBIM OPTaHU3MOM (HAaIpUMeEp, IEUTI0I0361) (TTpUMeED:
JKBAYHBIE KOTIBITHBIC, TEPMUTHI U MHOTHUE JIPYTHUE).

2. Ilpu aBTONHMTHUYECKOM MHIIEBAPCHUH, THINA TIEPEBAPUBACTCS 3a CUYET COJACPKAIINXCS B
Hell ¢epMeHTOB (y TPaBOSIIHBIX KOMIIOHEHTHI KOpPMa THAPOIM3YIOTCS (epMeHTaMu
KJIETOK PAaCTEHHId; Y HOBOPOXKICHHBIX THAPOJIUTHYCCKHE (DEPMEHTHI MOJIOKA MaTepH
MPUHUMAIOT Y9aCTUE B TUIPOITH3E TTHIIH ).




2 Bompoc

Onuwume cmpoenue BUPYCHOU Hacmuyvl, O0XAPAKMepusytume noJIONCEHUe BUpPYCo8 6
ouonocuueckou cucmeme. Kaxue epynnovt eupycos eam uzeecmmuwr? Ilepeuuciume ne menee 5
supycHuix 3abonesanutl. Kakue meopuu npoucxoxicoenus upycos vl 3naeme, Ymo bl Modceme
cKazamos 8 noJb3y Mou Ulu UHOU cunomeswl?

Bupychyto yactuily B 00IIeM BUIE MOXHO IPEICTaBUTh ce0€ KaK I'€HETUYECKUM DJIEMEHT,
OJICTHIIl B 3AIUUTHYIO OENKOBYIO OOOJIOYKY M CIIOCOOHBIN MepexoauTh M3 OIHON KIETKH B
IpyTyto. BUPHOHBI TIPEACTaBISIOT COO0OH CHMMETPHUYHBIE TENa, B IEHTPE KOTOPBIX HAXOIUTCS
6o monekyna JJHK, mu6o PHK. I'enom BupycoB moxxet ObiTh nipeactasieH JJHK B konbueBoit
WIM JIMHEHHOU dopMe, oaHoLenoueyHol nin asyxuenoyeynor PHK wian nByms uaeHTHYHBIMU
onHouenoyeunsiMu PHK. OGosouka BHpHOHA, KarlCHJ, COCTOUT M3 OJHOIO WJIH HECKOJIBKUX
tunoB OenkoB. braromapst Tomy, 4ro O€NKOBBIE MOJIEKYJbl KalCHAA CKIAAbIBAIOTCA B
SHEpPreTUYecKd ONTUMaJbHY!0 (OpMy, MPAKTHUECKH BCE BHUPYCHl HMEIOT IPaBHIBHYIO
CTEPEOMETPUYECKYI0 (OpMYy: CHHpaAIBbHYI0, KyOWYEeCKYyI0 WM HMKOCadIpHUYeCcKyr0. MHorue
BUPYCBI IOMUMO O€JIKOBOIO KallCH/a MUMEIOT BHEIIHIO 000JIOUKY, COCTOSALIYIO M3 XO3SHCKUX
JIMIIUJOB.

B 6uonornyeckoil cucteme MoJI0KEHUE BUPYCOB O KOHILIA HE yCTOsU1oCh. Yale Bcero ropopst
00 otraenbHOM HapcTBe BupycoB, oTHOCS MX K JOMEHY MpPOKAapuoT (XOTS BHUPYCHl — 3TO
HekJIeToyHast popma Ku3HU). Bupycel rpynnupyror 1o Tomy, B KJIeTKaX KaKMX OpraHW3MOB OHU
NapasUTUPYIOT (BUPYChl XUBOTHBIX, BUPYChl PACTE€HUI), MO THUIy HYKJIEHHOBBIX KHCIOT B
renome (JJHK-comepkamiue BHUpYyCHI, peTpOBUpPYCHI). BHUpychl urparoT BakHYH poOjib Kak
BO30YIUTENIA PA3IMYHBIX 3a00JICBaHUM KaK >KMBOTHBIX (B T.4. YEJIOBEKa), Tak W pacteHuid. K
TaKUM 3a00JIEBaHUSIM OTHOCATCS: SILyp, OCHIEHCTBO, cO0aubsi YyMKa, OCHa, KOpb, MOJTUOMHUEIUT,
rpuni, BUY, repriec, xxenrtas Tuxopaika H mp.

[Tyt 1 MexaHU3MBI SBOJIIOLIMHA BUPYCOB MIOKA 10 KOHIIA HESACHBI. B OCHOBHOM, CyILIECTBYIOT JIBE
TOYKM 3PEHUS: OJHA 3aKJIOYAeTCsl B TOM, YTO BHUPYCHI SIBISIOTCS «COEXKABUIMMM» U3 KIETOK
HYKJIEMHOBBIMU ~ KHCJIOTaMH, OJCBIIMMHU OENKOBYIO OOOJIOYKY, Jpyras >ke, HalpOTHUB,
IpeaIoaracT, YTo BUPYChl MCXOJHO HEKJIETOYHas (opMa XU3HU U 00pa3oBajIlChb BMECTE C
00pa30BaHUEM KJIETOK Ha 3ape 3BOJIIOLUU.

K coxanenuto, BpemMsi IIPOUCXOKICHHUSI BUPYCOB OINPEACIIUTh MPAKTUYECKA HEBO3MOXKHO, TaK
KaK BHPYCHl CIOCOOHBI BCTPAaWBaThCSl B F€HOM IPO- M 3yKapuoT. M3BecTHO, Hampumep, 4TO
reHom uesoBeka Ha 30% cocTout u3 MH(POpMaIMK, TPUBHECEHHON BUpycaMu. Takum oOpazom,
BUPYCBHI SBIISIOTCS MOOWJIBHBIMU T€HETUYECKMMHU 3JIEMEHTaMHM, MPHUCYILUMH KJIETKaM IMpo- U
9YKapuoOT, U BPSA JIU MOTYT pacCMaTpUBaThCs OTAENbHO OT HUX. Ckopee Ha000pOT, 3BOJIOLUS
’KUBOT'O BO MHOT'OM OIPEESAETCSI HIMEHHO BUPYCaMH.

3 Bonpoc
Kakue ¢ynkyuu u 6 Kakux npoyeccax 8 KiemKe MHCUBLIX OpP2AHUIMO8 MO2YM GbINOJHAMb
pu60HyK./l€1/lH06ble xucnomor? Omeem nosicHume.

Matpuunsie PHK npuHuMarOT ydactue B Tpolecce TPaHCIALHMHM, CHHTE3a OeKa, KOTOPBIH
npoucxoaut kak pa3 Ha Marpuuie MPHK. Tpancnoprasie PHK ciyxat 11 y3HaBaHHs KOJJOHOB B
mpollecce CHUHTe3a Oelika W JIOCTAaBKH COOTBETCTBYIOIIMX aMHHOKHCIOT, puOocomubie PHK
BXOIAT B cocTtaB pubocom, Mmainble spaepHble PHK npuHMMaoT ydacTHe B cIUlalicuHre
sykapuotnueckux matpuunbix PHK, To ecth oOpaborke matpuunbix PHK mocne cunTeza Ha
matpunie JTHK. I[Tomumo Toro, uro momnekynsl PHK BXoasT B cocTaB HEKOTOPHIX (DEPMEHTOB
(mamp., Tenmomepasbl) y Hekotopsix PHK oOHapyskena coOCTBeHHAs SH3MMATHYECKast aKTUBHOCT,
HaIpUMep, CHOCOOHOCTh BHOCHUTH pPa3pbiBel B Jpyrue wmoinekynsl PHK wmm, HaoGopor,
«ckneuBatb» aBa PHK-¢parmenta. Takue PHK naspiBatoTcss pubozmmamu. AxtuBHocth PHK
OblTa W3yueHa Ha TpuMepe sBJIeHHs, nonyduBiiero HasBanue PHK-unTepdepenmmm. Ot0
crennduaeckoe nHrHOMpoBanue oanorenodeunbix PHK 3a cuet nponeccos, 3amyckaembix PHK
JIByxienouyeyHoil. Cuuraercs, 4To 3TO PACIPOCTPAHEHHOE CPEIM MHOTHMX >KMBBIX OPraHU3MOB
sBJIeHHE ToMoraeT uM 6opotbes ¢ PHK-Bupycamu u Tpancmno3oHamu.



4 Bompoc

Tepmunom ‘“‘cnopa” obo3nauaom cmpyKmypuvl, obOpaszyemvle paziuduHblMu OaKmepusmu,
epubamu, pacmenuamu u npomucmamu. [Ipoananuzupytime cxoocmea u paziuyus 6 QYHKYuu u
006pazo8aHuu HMuUx cmMpyKmyp y Cmo.lb pasuvlx epynn Opeanu3mos.

[To Bcelf BUAMMOCTH, 3TMM TEPMHMHOM BHayaje 00O3HAuYalM JHOOYIO MOKOSUIYIOCS CTaauIo
opranu3MoB. Tak Kak J0 HelaBHETO BPEMEHHU OAaKTEpPHH U T'PUOBI OTHOCHWIH K PACTHUTEIHLHOMY
LapCTBY, OJMH TEPMHUH «CHOPbD» KaK YyHUBEpCaJbHbIE EIUHULBI U1 MEepeKUIaHUs
HEeOJIaronoJIy4YHbIX YCJIOBUM M pacceleHus Obul BIoJHE yMecTeH. OHaKo BIOCIEACTBUU
BBISICHUJIOCH, YTO CTPYKTYPBl 3TU Pa3IM4Hbl Y Pa3HbIX PYII OPraHU3MOB M CIIy>KaT pa3HbIM
uensim. Hanpumep, y Oakrepuil cnopooOpa3oBaHue 3aKI04aeTcs B TOM, YTO IPOKAPUOTUYECKAS
KJIETKa TepsieT BO/ly, MEHSET CBOM 00beM U (opMy, a oJ] ee MeMOpaHoit (opMHUpyeTCs TUIOTHAs
000JI0uKa, CrocoOHasi BBIACP)KUBATH 3HAUMTENbHBIC KOJEOAHWS TeMIepaTypbl, BIAKHOCTH U
XMMHUYECKHe Harpy3kd. M3BecTHO, 4YTO CHOpBl HEKOTOPBIX OakTepuil  COXpaHSIOT
KU3HECIIOCOOHOCTh B JKUAKOM a30Te€ M mocie 3-XyacoBoro kunsyeHus. OAHako, CHOpPBI
OakTepHil He MpeaHa3HaueHBb! IS Pa3MHOXKEHUS, B AaJbHEHIIEM U3 HUX BBIXOAUT OJHA KJIETKa
OaxTepuu.

Crioppl pacTeHHH HMEIT NPUHLIUINMAIBHO HHYIO HOpUpOAY. OTO CHELUAIU3UPOBAHHBIC
CTPYKTYPBI, KOTOpPBIE Pa3BUBAIOTCS HA pacTeHUU — criopodute. M3 criopsl BeipacTaet raMmeTodur,
SBJISIOIIMICS TaIUIOWAHBIM TIOKOJIGHMEM pAcTeHUM (3a HUCKIIOUEHHEM MOXOOOpa3HBIX).
CnopooOpa3oBaHue SIBISETCS aKTOM O€CIIOJIOr0 Pa3MHOKEHHUs Y pacTeHuil u rpudos. CHopsl,
npaBJa, MOTYT y4acTBOBAaTh M B IIOJIOBOM PAa3MHOKEHMM PpACTeHHUH, TaK Kak CIOPOQUT
CEMEHHBIX pacTeHuil (GopMHpyeT Makpo M MHUKPOCHOPHI, Pa3BUBAIOUIMECS COOTBETCTBEHHO B
IBUIBLIEBOE 3€PHO U 3apOJIBIIIEBON MEIIOK.

Crnopsl rpu0OB MOTYT 3aKJIaAblBaThCA KaK SHAOICHHO (BHYTPH OCOOBIX CIIOPOBMECTHIIMIL —
0a3uauil WM acKoB), TaK W Ha KOHIIaX BBIPOCTOB MHUILENINS — KOHUAWEHOCHAX (3K30reHHo). U3
CIIOp IPOPACTAET HOBBIN MULICIIHIA.

Kak mpaBuio, 3a HEOOJBIIMMHU HCKIIIOUCHHUSIMHU, «CHOPBD» MPOTUCTOB €CTh HE YTO HMHOE, KaK
IIUCTHI, TO €CTh MOKOSIINECS CTAANH (aHAJTIOTUYHO C OaKTEPUSIMHU ).

Tak Ha3bIBaeMble «CHOPHD MUKPOCHOPHUIUI (Iapa3UTHYECKUX MPOTHCTOB) — pacceiauTeNnbHas
cTaaud napazutoB. Kaxaas copa COCTOUT U3 IBYXSJIEPHOIO 3apOblllia U anmapaTta dKCTPY3HH,
MO3BOJISIOIIEr0 OpraHu3My NPOHUKATh BHYTPh Tesla XO35MHA. TakuM oOpa3oM, 3TH CHOPHI HE
MOXO0XHM Ha OOBIYHBIE CIIOPHI MPOTHCTOB, a MPEICTABISIOT COOOM, CKOpee, pacCeTUTEIbHYIO
craguto. Kctatu, MUKpOCIOpUINH, MO MOCIEAHUM JaHHBIM, SBISIOTCS CIELUAIN3UPOBAHHOU
TPYMIIOi rPpUOOB, TaK YTO M CIIOPHI Y HUX TOXO0XKH MO (QYHKIMSIM HA TPHOHBIE CTIOPHI.

Takum 00pa3oM, MOXKHO 3aKJIIOYUTh, 4YTO TEPMUH CIOpPHl $BHO HEyJadeH, TaK Kak
M0JJpa3yMeBaeT COBEPIICHHO Pa3IMYHbIE CTPYKTYPBI: Al OAKTEpUil 1 HEKOTOPBIX MPOTUCTOB —
NOKOSIIIMECS CTaJuu, HE CIyXKallue JUIsl Pa3MHOXKEHUs; I IpuOOB M MHMKPOCHOPUIMHA —
paccenuTeNbHbIe CTaluu, CIyKalue st 0ECIoNIoro pa3MHOKEHHS; [UISl pACTEHUI — CTPYKTYPBI,
ydacTByIOILMEe B OECIHOJIOM pa3MHOXKEHHUH, a JUIsl CEMEHHBIX pacTeHUl — U B II0JOBOM
Pa3MHOKEHUU TOXKE.

5 Bompoc

Ilocmompume Ha pucynok Ha obpamuoii cmopoue aucma. K xakum ompsoam OmMHOCAMCA
npusedennvie Ha Hem nmuysl? Ilocmapaiimecs 0ams KpamKyr0 Xapakmepucmuxy o0pasa H#usHu,
xapaxmepHoeo 0Jisi npeocmagumereti O0AHHO20 OMpsOd.

1. AnwbGarpoc. OtHOCHTCS K oTpsiny TpyOkoHochie. Cpenu MpeacTaBUTENIEH 3TOTO OTpsia
MOKHO BCTPCTUTb KaK OUYCHbL KPYIIHBIX, TaK W COBCEM MCJIIKHUX MTHUIL. Kuzup
OOJBIIMHCTBA W3 HHUX CBA3aHa ¢ MopeM. HaszBanue oTpsing nomyuuin Onaronpapst
XapaKTepHOW OCOOEHHOCTH AITHX NTHUI[ — HA KIIIOBE y HHUX PACIOJAraloTCs POTOBHIE
BBIPOCTHI (TPyOOYKM) — HO3MPH, BBIXOASAIIME HA IMOBEPXHOCTH KioBa. O0pa3 >KU3HU
TPYOKOHOCBIX TECHO CBfA3aH C MOpeM. [IuTaroTcsi MOpCKMMHU OOHMTaTeNsIMU — pbIOaMH,
IUTAHKTOHOM, KaJlbMapamu M Jip. bosblnyto 4acTh KU3HM OHU MPOBOJAT, TUIAHUPYS HaJ
MOpPCKUMH HPOCTOpaMHu, CHIAT HA BOIAC. Ocrarrca Ha CylI€¢ moaoJiry TOJbKO B CC30H



pasmHOXeHus. Ha cymre mpaktudeckn OECTIOMOIIHBI, HHOTJA TIePEeIBUTAIOTCS, TIOMOTast
cebe kpbutbsMu. [IpencraBuTenb 3TOr0 OTpsiia — MPU3HAHHBIE MacTepa IIAHUPYIOLIETO
noJjieta (MMEHHO MOATOMY Liejiasi Tpynna TpyOKOHOCBIX Ha3BaHa OypeBECTHHKaMH — BO
BpEeMsI IITHUJISL CTIO’KHO BCTPETUTH ITUX MTHUIl B BO3JyXE, OJTHAKO YeM CHIIbHEE BETep, TeM
Oobie OypeBEeCTHUKOB IMOJHUMAETCS B BO31yX). MoHoramsl. [lomoBoii aumopdusm He
BbIpakeH. HekoTophle npeacTaBUTe N CIOCOOHBI COBEPIIATH ATUTENbHBIE MUTPALIUH.
I'myxape. Ortpsin  KypooOpasusie (kypunbie). OOpa3 KH3HH PEUMYIIECTBEHHO
HA3EeMHBI, YTO BO MHOTOM ompezenseT oonuk 3tux ntull. [IpekpacHo mepenBuraroTcs
0 3eMJI€ — XOJST, CHOCOOHBI OBICTPO yOerath. JleTatoT Mano, Ha KOPOTKHE PacCTOSTHUS,
OJIHAKO CHOCOOHBI K BepTUKaTbHOMY B3neTy. lIpeacraBurenn KypooOpa3HBIX
BCTPEYAIOTCS B TyHApaxX, JiecaX, CTEMsX, pexe — B ropax. lluratorcs Tem, 9To MOTYT
HaliTH Ha 3emJie, NPEUMYIIECTBEHHO — IUIOJJaMH pACTCHH, CEMEHaMH, pexe —
0€CIT03BOHOYHBIMU KUBOTHBIMH. llonmramel. BoJbBIIMHCTBY mpeacTaBUTENeH OTpsiaa
CBOICTBEHEH SIPKO BBIpaXXEHHBIH MOJ0BOM numopdusm. KypooOpasHbiM XapakTepHa
npendpadHas CMEHA ONEpEeHUs — JIMHbKA. [ITEHIBI BHIBOAKOBOTO THIA. BOIBIIMHCTBO
IpeJICTaBUTENeH — MOIyOCeIbIe, UITU CIIOCOOHBI COBEPILIATh HEOOIbIINE MUTPAITHH.
3enennit paren. Otpsn Hsarnoobpasubie. JlecHsie oOutarenu. [IutaroTcsi HACEKOMBIMH,
OOWTAIONMMHU TOA KOpPOW JepeBbeB. J[Is OSTOro y JOATJIOB €CTh MHOXECTBO
MPHUCIIOCOOICHU — ocobas Tmocajka Ha CTBoJe (0OecrmeyuBaromasics OCcoObIM
MOJIO’KEHHEM TallblIeB HAa HOTaX M KPIOYKOBATHIMU KOTTSMHU), CTIEIU(DUIECKOE CTPOCHUE
s3pIKa. ['HE3msTCA B Mymiiax win Hopax. CoBepHIaroT KOPOTKHWE MUTPALMU B 3UMHUN U
OCEHHUU TIEPUO/, HETIEpEJICTHHIE.

@unun. Otpsin CoBoOpasHble. XWIMHUKH, BEAYIIH HOYHOW o0pa3 >ku3HU. [luTarorcs
MPEUMYIIECTBEHHO MEJIKHMMU TPbI3yHAMHU WM HaceKoMbIMU. Ocoboe MATKOe OmepeHue
COB TIO3BOJISIET UM OECITYMHO IOJUIETaTh K JOOBIYE, OMPEeIisis €€ MECTONOJIOKECHNE Ha
ciyXx. OcTpble KOI'TH U KPIOYKOBATHIN KITIOB — aTPUOYTHI XUITHUKOB — UCIIONB3YIOTCS TSI
yOuiicTBa W MOTJIOMEHHU AOOBIYH. ['HE3/ COBBI HE CTPOST, SHIA OTKIAABIBAIOT B TyTIa
WM TIPSIMO HA 3€MJTIO, Y TIOJTHOXKUS JePEBbEB.

Crpux. Otpsig CrpuxeoOpassubie (MMHHOKpBUIBIE). XapaKTepHO 0C000€ CTpOoeHue
KpblJIa — OYEHb Y3KOTO M TOHKOTO, YTO OOECIEeUMBaET CTPUKAM MAHEBPEHHBINA MOJIET.
OOwurtareny BO3AYNIHOTO TMPOCTPAHCTBA — OONBIIMHCTBO BOOOIIE HE MOXET
NEPEeBUTATHCS 10 3€MJIe, HO XOpOIIO KapaOKaloTCs MO BEPTUKAIBHBIM IUIOCKOCTSIM.
[Murarorcst nmeraromumu HaceKoMbIMU. CTprkeoOpa3Hble — OOUTATENM CKall, YIICIHM,
TOPOJIOB C BBICOKMMH 3JaHUSMHU. ['HE3ATCSs B OTBEPCTHSAX M IIENsIX. MOHOTrambl.
[Iepenernsle.

KoponeBckuit muarBuH. OTtpsin [luarBuHooOpasHbie. BemyT komoHManbHBIA 00pa3
KHU3HH, COOUPAsCh OONBLUIMMHU IPYTIAaMH 10 HECKOJIIBKUX COTeH ocobeil. Mectooburanue
MPUYPOUYECHO K MOJIAPHBIM 00JIaCTSAM I0KHOTO nosnyiiapusi. Heneraromuye nTumel, 0JHaKo
yMenble IIoBLBL. [IuTaroTcsi MOpCKOM pbIOOM, KpuieMm, TOJOBOHOTUMH MOJUTIOCKAMHU.
Momnoramel. OTknaapiBaloT 1-2 giflja, KOTOPOE€ POIUTENIM MO OYEpPEIU BBICHKUBAIOT,
NEepEeHOCsl €ro B KUPOBOM CKIAAKe Yy HOT. MOJIOMHSAK OOBIYHO COOMPAIOT B <«SICIH», 3a
KOTOPBIMU MPUTJISABIBAIOT B3POCIIbIE TMHTBUHBI.

Cepriii  Tych. Otpsigm ['yceoOpasuwie. IlpencraBurenu oTpsina BEAyT BOIHBIA U
OKOJIOBOJHBIN 00pa3 xu3HH. [Iuima pasHoOOpa3Ha — 3TO MOTYT OBITh K 0€CIIO3BOHOYHBIE,
U peIOBI, M 4YacTH pacTeHHH. Y YTOK KIIOB YIUIOIIEHHBIH, MpEaCTaBIseT co0oii
HeIWIBHBIA anmapar. Y KpoxXalied Mo Kparo KJIIOBa PACMOJOKEHBI POTOBBIE 3yOUWKH,
NO3BOJISIIOINNE yACPKUBATh PbIOy. ['yCHHBIM KITIOB NpegHa3HaueH Ui OOLIUIBIBAHHS
pactenuii. ['He31a pacnonaraior BOJIM3H BOJbL, B TpaBe. [ITEHIIbI BEIBOJKOBOTO THIIA, YKE
yepe3 HECKOJBKO YacoB II0CHE BBUIYIJICHHS OHM CIIOCOOHBI XOIUTh M IUIABaTh.
Monoramel. CoBepIIAIOT JaJbHUE MEPEIIETHI.

Cepas namnsa. Otpsang AuctooOpasueie (ToneHacteie). HazBanue oTpsia — roeHacThie —
oTpaxkaeT obpa3 ku3HM nrui. O0urtarenn 00J0T U MEIKOBOAMM, BCErNa C JJIMHHBIMU
HOTaMHM, MO3BOJISIOIIMMHU TEPEABUraThCs MO TOMKOMY TpyHTY. B mumty ynorpeGnsior
BOJHBIX JKMBOTHBIX. J[0ObI4y nuOO MOAKapaylMBalOT, JUOO HAUIYNbIBAIOT Ha JHE.



Monoramsl. ['He3gsaTcst okosio Boabl. Hepenko rues3no 0osblioe, ClI0XKHOYCTPOSHHOE —
KaK y aucToB, HanipuMep. COBEpIIAIOT CE30HHBIE MUTPALIHH.

9. Ckoma. Ortpsan [IueBuple xumnble ntunel  (CokonooOpassbie).  Ilurarores
UCKJTIOUUTENBHO KUBOTHOW muuiei. Jlambl ¢ OrpoOMHBIMH KOTTSAMH, KPHOUKOOOpPAa3HBIH
KJIIOB TIO3BOJISIIOT 3TUM NTHLIAM OBICTPO CIPABIATHCA CO CBOMMH >KepTBaMu. OOUTAIOT
IIPAKTUYECKH MTOBCEMECTHO — B Iopax, JiecaX, CTemsX M ropogax. CTpoAr ruesga Wiu
OTKJIQJIBIBAOT SIiIIa IPSIMO Ha 3eMJII0. MOHOTaMBbl.

6 Bompoc

Hccnedosamenu KOcopykux 00120HOCO8 OOHAPYICUNU UHMEPECHOE HACNe008aHUe NPUHAKOE
Kocopykocmu u 0oneonococmu. Ilpu ckpewusanuu KOCOpyKo20 camya ¢ HOPMAibHOU CAMKOU 8
06pazoseasuiemMcs NOMOMCmee 6ce camybl - HOPMAbHbIE, 8Ce CaAMKU KocopyKue. B cnedyiowem
NOKOJIeHUU NOJIOBUHA CAMYO8 OKA3ANACH HOPMANbHLIMU, A NOJOBUHA - KOCOpYKuMuU. To dice
camoe y camox. Ilpu smom 60 6cex cKkpewusanusax 00a20HOCLIMU OKA3ANUCL MObKO camybl. Kax
MOJCHO 0OBACHUMb NOTYUEHHbLE pe3yTbmamyl?

Ecnmu MBI mipoaHanu3upyeM HUMEIOIIMECs] JaHHbIE O HACIEAOBAHHH NMPU3HAKOB KOCOPYKOCTH U
JIOJTOHOCOCTH, TO MEPBOE, UTO OpocaeTcs B Ila3a — 3TO CBA3b (peHoTumna c nosiom. [Ipu 3tom o,
YTO JIOJITOHOCHIMH BO BCEX MPOBEAEHHBIX CKPEIIMBAHUSAX OBUIM TOJBKO CAMIIBI, MO3BOJISET
HPENONI0XKUTh, YTO Y KOCOPYKHX JTOJITOHOCOB HEKOTOpAsk 4acTh HAacEeICTBEHHON MH(popManuu
nepeaaeTcss TOMBKO MO MYXCKOW JTUHHH. CaMbIM MPOCTBIM MEXaHHU3MOM, IOAXOJSAIIAM IO
TaKoe MPEANOJI0KEHNE, SBISETCS HaJIM4YUE IOJIOBBIX XPOMOCOM, NPUYEM TIe€TepOraMeTHHIM
noJioM (T.e. UMEIOIIMM pa3HbIE TOJOBBIE XPOMOCOMBI) JOJDKHBI OBITH camibl. O003HAaYUM
II0JIOBBIE XPOMOCOMBI KOCOPYKHUX J0JITOHOCOB Kak X U Y. Torna reH, onpeaensonii npu3Hak
JOJTOHOCOCTH, JIEKHUT Ha Y -XpPOMOCOME H MepeaaéTcsi TOIBKO MO MY>KCKOW JIMHUH.

I[Nepeiiném k mpusHaky KocopykocTu. Ero HaciaenoBaHue Takxke MOXKHO OOBSICHUTh CLEIJICHUEM
¢ mnonoM. OOo03HauUMM TE€H, OMNpEAENSIoUMI MNpu3Hak Kocopykoctu, D. Ecmu, kak Mbl
HPENONI0KUIN, CAMKH UMEIOT Habop MOJIOBBIX XpoMocoM XX, a camupl — XY, TO OTCYTCTBHE
pacmeruieHust o (EHOTHITy CpelH CHIHOBEH MEPBOTO MOKOJCHHUS O3HAYaeT, YTO MaTh ObLia
roMo3urotoif. Kpome Toro, Mel MoOXeM YTBep)KAaTh, YTO MaThb OblIa pPELECCHBHOM
TOMO3UIOTOM, a OTIOBCKas X-XpOMOCOMa HecCjia JIOMHUHAHTHBIM alijieflb, MOCKOJIbKY (EHOTHUII
nodepeil coBmazaer ¢ (GEHOTUNOM oOTHa (cM. cxemy). JlaHHBIE O BTOPOM IOKOJICHHH
MNOJTBEPKIAIOT 3Ty THIIOTE3Yy: KaK CpeAd CaMIoB, TaKk M CpeId CaMOK Ha0IogaeTcs
pacuierieHue 1:1, MOCKOJIBKY CaMIlbl MOJY4YarOT OT MaTe€pU €AMHCTBEHHYIO X-XpOMOCOMY, a
CpeIr CaMOK TIIOJIOBMHA OKa3bIBAIOTCS PEIECCHBHBIMH T'OMO3HTOTaMH, a TIOJIOBHHA —
TeTEPO3UTOTaMH (CM. CXEeMY).

P xPy x%4x4

X
KOCOPYKUM HOpMaJibHAasd
camel; caMka
Fy x%y X xPx4
HOPMaJlb HEIM KOoCcopykas
camel; caMka
F, x%y xPy x9x4 xPx4
HOPMaJIb HEI KOCOPYKUM HOpMaJIbHAaA KOCcopyKasd
camel; camel; caMka caMka
1 : 1 1 : 1

Takum 06pa30M, Hame NM3Ha4YaJIbHOC MMPCAIIOJIOKCHUEC IMOJITHOCTHIO COTJIACYCTCA C UMCIOIIUMUCA
JaHHBbIMU.

B 3akmroueHue cIeayer OTMETUTb, 4YTO Hpe,Z[J'IO)KeHHHﬁ XapaKTCp HaCJICAOBaHUS SABJIACTCA
CaMbIM IMPOCTBIM O6’I:5[CH€HI/I€M, HO HEC €IMHCTBCHHBIM BO3MOXXHBIM.
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