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LWKOJIbHUKY OB YYEBHUKE

Brl HaunHaeTe U3yYaTh HOBBINM paszes OHOJIOrMH, KOTOPHIH 060o01aeT moay-
YyeHHbBIe paHee 3HAHUA O JKU3HU PACTEHHH, JKMBOTHBIX, YeJOBeKa M pacKphiBa-
er o0IKe 3aKOHOMEPHOCTH CTPOEHU A, JKU3HEAEATEIEHOCTH U PA3BUTHA MUBBIX
CHCTEM: OT KJIeTKH 10 6uocdepsl.

Copep:xanue yueOHMKA [IPEJCTABIEHO pasdaesiaMu, IjiaBaMu U naparpada-
mu. Kamapiii naparpad aias yaobcTsa ycBOeHHA MaTepHasa pasbuT Ha cMbIC-
JIOBBIE DJIOKH.

15t obsierueruss paboTe! ¢ yueOHONH KHUTOHN NOAYHUPHBLM KYPCUBOM B TEK-
cTe BhIJIeJIeHBl TEPMHHEI, 00si3aTe/IbHEIE 1JIA 3alIOMUHAHUA, & C8EMIAbLM KYpCU-
80M — TIOHATHSA, KOTOPBIE BBOAATCH BIIEPBBIe U MOTYT OBITH BAM HE3HAKOMBEL.
Ha aTu TepMuHB! caeayer o6paTuTh BHUMAaHUE, TaK Kak 0e3 UX YCBOEHHS BaM
Oy[eT CJA0KHO NOHATH HOCJeAYIONAN yueOHBIN MaTepual.

Bamra 3ajaua — He TOJLKO NpHoOpecTH 3HAHUSA, HO U J0OUTHCA 3HAUUTEJb-
HBIX Pe3yJIbTATOB B PASBUTHUY KAa4YeCTB JTUYHOCTH, ONPEAeJIAI[UX OTHOIIeHHEe K
CBOEMY 3/0POBBIO, IPUPOZE. BBl NO/KHBI OBJIaJIeTh YHUBEPCAIbHBIMY y4eOHEI-
MH AeHCTBUAME, HeOOXOANMBIMHE JIJIl IPOBEIeHUs MCCIeJ0BATEIbCKOM paboTh
110 IPeAMETY, A1 PaboTh! ¢ PA3THUYHEIMHA HCTOUHHKAME HHPOPMANUH (TEKCTOM,
WLTIOCTPAAAME, AONOJHUTENBHOU JHUTEpaTypoil, pecypcamu HWuTrepHera),
a TaKyKe HaYUUThCA IPUMEHATH IIOJIyUYeHHbIe 3HAHUA B PA3JIHYHBIX YKU3HEHHBIX
cUTyanuax. Yy4eOHUK IOMOMET BaM B 9TOM.

Bompochl u 3aiaHus#A, IpeAsaraeMele B yueOHHKe, pasHooOpasHel. B Texcr
Kazxgoro naparpada BKJIOYEHBI BOIPOCH!, IIPeABapAIOllue U3JI0KeHue HOBOTO
marepuana. Ilepes TeM Kak paGoTaTk ¢ TEKCTOM, MONBITANTECH OTBETHTE Ha TH
BOIIPOCHI, HCIIOJIb3Y A 3HAHM S, MMEIOLIMecs Y BaC U3 IPebIYIHIX pasjenos 61o-
JIOTHH, & TAKJKe Balll JKU3HeHHBIN onblT. Ec/i BOSHMKHYT 3aTPYAHEHH, TO B I1a-
parpade ¥ MJUTIOCTPALMAX K HEMY BbI HailéTe BCI0 HeOOXOAMMYI0 HH(POPMAIHIO.
B 5TOM caydyae BaIIy 3HAHUSA 110 GUOJOTUH CTAHYT IPOUYHBIMHU U CHCTEMHBIMU.

B komne naparpados npuBeAeHbl 3aJaHUA JJIA CAMOCTOATEIbHOM PabOTHI
H BOIIPOCHI JJIA CAMOKOHTPOJIA.

JlaGopaTopHble paboThl, BKJIOUEHHBIE B yUeOHUK, IIpeiHA3HAYEHBI [IJIfl BBI-
NoJHeHUs Ha ypoke. WHAHMBHAyAIbHbIE U KOJJIEKTUBHBIE HCCIEJOBATEIbCKUE
IIPOEKTHI BEITIOTHSIOTCA B YTOJIKE 3KUBOM IPUPO/bl, KabuHeTe 6MOJIOTHH, Ha IPH-
MIKOJILHOM ¥ IpHycazedHOM yuacTKax BO BHeypouHoe Bpems. [TomoGubIe BB
paboT crocobeTBYIOT BEIpA0OTKe YMEHUH IIaHMPOBATH CBOKO AeATe/IbHOCTE, IPO-
BOJMUTH HAOIIONEHUA, CTABATH OMOJIOTHUECKHE BKCIIEPUMEHTRI, BBIIBUTATh I'AII0-
Te3bl U IIPOBEPATH UX B X0/ie UCCJIeJOBAHNHA, (DOPMYJIMPOBAThL BBIBOJALI M HCIIOJIb-
30BATHL pasJHUHbLIe cpeAcTBa 0OPMIEHUA HTOrOB PaboThI,

B py6puxke « L5 110603HATEIbHBIX » TIPEJICTABJICH JONIOTHUTEILHEIIA MaTepual,
coJiepsKAIUiA UHTePeCHbIe HAyYHbIe CBeJJeHNs, (PaKThl, PACIIUPAIONHE W HILTIOCT-
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pupyiomue Teker naparpada. dra pyopuka oxaskeT IOMOILb TPy Bbibope npoduis,
110 KOTOPOMY BbI Oy/1eTe IpoAOJIKATE 00y4YeHNe B CTAPIINX KJIaccax [IKOJbL.

Vuebuuk npekpacao opopmiaeH. B HEM MHOro KOMOMHUPOBAHHBIX MJLIIOCT-
panuii, cogep:xamnux nHGOPMAIHIO, KOTOPOH MHOTA Jaske HET B TEKCTe napar-
pados. Iloaromy BEEMaTeIbHO paboTaiiTe ¢ pUCYHKAMH.

B yuebHHKe i 0003HAYEHUSA PASHEIX BUJAOB yueOHOH AeATEJBHOCTH MC-
[OJIB3YIOTCH CHIeAVIOIHEe MTHKTOrPAMMEL.

g
A= JlaBoparopHsle U npakTUuecKkue padoThl.

\

Huau BHAYaJIbHBIC M KOIJICKTHBHBIE HCCJICA0BATCILCKHE 3a/1aHHA.

6

& 3a/1aHuA U1 KOJIEKTHBHOM l'lpOﬁKTHOﬁ JAEATCIIBHOCTH.

Paboras ¢ yueOHUKOM, BBl CMOYKeTe CAMOCTOATEIBHO IPOCIEAUTE 38 CBOUMU
ycrnexamMH He TOJIBKO B YCBOGHUHM OHOJOTMYECKUX 3HAHUWI, OBJAJAeHUH [IPEIMeT-
HBIMH M HHTEJJIEKTYaJbHbIMUA YMEHUAMM, YHHBEDCAJbHBIMH y4eOHBIMH [ei-
CTBHSAMM, HO M B Pa3BUTHM IIeHHOCTHOIO OTHOIIEHUA K IIPUPOJE U YeJIOBEeKY.
ITomoryT BaM B 3TOM cIleIlHaJbHBIE [[BETHEIE BbIAEJIEHU, KOTOPbIE HCIIOIb3YIOT-
cs a5 0603HaYeHUA BOIIPOCOB U 3aJaHui.

{J Bonpocs! 1 3aganusd, cofeificTBYIOIMINe PA3BUTHIO YMEHTH paborars ¢ yueb-
HOM M CIpaBOYHOH JIHTEPaTypoOii, CAMOCTOATENBHO OCYIIECTBIATH IOMCK MH-
dopmanuu, N1poBOAUTE HAOJIONEHUA, COCTABIATE IJIAH OTBETA, AHAJIM3UPOBATH
TeKeT, TabIuIly, PUCYHOK, OTMeYeHbI Hu{dpaMyi PO30BOT0 I[BETA.

Bonpocs! u 3aganuns, Hampas/JieHHbIEe HA CAMOKOHTPOJIb YCBOCHUA OCHOB-
HOIro cojJep:KaHuA naparpada m opjajleHHe NpPeIMETHBIMHM YMEHHAMM, a TaK-
e YMeHHAMH NPUMeHATH OMoJIornuecKue 3SHAHUSA /A PelIeHusa PasHoro poja
yueOHBIX 3a/1a4, BbIJIeJIeHbI IU(PaMH 3KENTOTO IBETA.

(] Bonpocsl u 3afianus, HalleJeHHbIE HA PA3BUTHE YMEHUI aHAJIMBUPOBATH,
CpaBHUBATH OOBEKTHI WM MOHATHSA, YCTAHABIHWBATH IPUYHHHO-CACACTBEeHHBIE
CBA3H, AeaaTh 0000111eHUA ¥ BRIBOALL, 0603HaUYeHb! NHU(PaMU 3eJI€HOI0 [{BETA.

BOIlpOC‘bI H 3ajaHHudA, HallpaBJieHHBIe HA IDUMeéHeHHe OHOJOrHYeCcKMUX 3HAa-
HUI HA MpaKTHUKe, HA Pa3BUTHE IIEHHOCTHOrO OTHOILIEHNA K IIPUPOJE U YeJoBe-
Ky, 0003Ha4YeHbl IU(h)paMu CHHero IBeTa.

Yenexoe eam u omauyumnvlx oueHok!

ABTOpPHI
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BBEAEHMUE. XUBbIE CUCTEMbI —
OBbEKT U3Y4YEHUA BUOJIOTUU

5) . MouyeMy Guonoruyeckue 3HaHusa Bcerga Obinu akTyanbHbl ANA 4Yenoseka?
¥ Y70 u3y4aer cospemeHHan Buonorna?

Poas 6HOIOrMUYEeCKHX 3HAHME B JKH3HM yesioBeKa. [loTpe6HOCTE B NO3HAHUHA
OKPYJKalolIero Mupa BO3HHKJIA HA CAMBIX DAHHUX 3Tanax pasBUTHA yejoBeve-
crBa. YToOBI BEI2KUTE B CYPOBBIX VCJOBHAX AWKOH MPHPOALI CpeAd MHOT'OYMC-
JIeHHBIX BPAros, YyeJOBeKY ObLIM HeoOxonuMel 6rosornuecKue 3HaHuA. Brauase
OHM BBIPAXKAJIHUCh B CIOCOOHOCTH OTJIHMYATDH Che00HbIe PACTEHHA OT ANOBUTHIX
W MPUTOAHBIX IJIA IIPOMBLICJIA JKHBOTHBIX OT TAKMX, KOTOpbIE IpeACTAaBJIAIHN
peanbHYI0 Yrpo3y KH3HHM dejioBeKa. Ilo3Hee MOABHUJINCH MONBITKUA M3YUUTH
yCJIOBHA IIPOU3PACTAHMSA MMOJIE3HbIX PACTEHUI U MOBAJKH KUBOTHEIX. YenoBek
NPUIIEN K BBIBOAY, UTO BBIPAIMBATE DACTEHHUA PANOM C YKHJIHUINEM M HMeTh
KPYIJIBIA roJl MsICO, MOJIOKO, KOXKY, IIEPCTh NPUPYYEHHBIX }KUBOTHBIX HAMHOI'0
BBITOJHEE, 4eM ITOCTOSHHO KOUeBaTh B MIOMCKAX CPEJCTB K cyllecTBOBaHUIO. Tak
YeJIOBEeUECTBO IIOCTEIIEHHO HAKAIIMBAJIO OMOJOTHYeCKHe 3HAHUA.

B coBpeMeHHOM MHpe POJIb OMOJIOTHYEeCKHX 3HAHWN TPYJAHO NEPeoleHUTb.
Hcnone3ysa A YIOBJIETBOPEHUA CBOMX NMOTpeGHOCTEH MHOIOYMCIEHHBLIE IIPH-
poAHBIE pecypchl, JIIOAW MMOPON He 3aJAYMBIBAIOTCA O COXPaHEHWH TOTO ecrec-
TBEHHOT'O PAaBHOBECHSA, KOTOPOE CKJAJBIBAJIOCH COTHH MHJLINOHOB jeT. He cun-
Tagch ¢ OMOJOIrHYeCKHMHN 3aKOHAMH, UeJOBEK OTAAET MPHPOAe I'MIaHTCKOe
KOJIMYECTBO OTXO/0B, BbI3BIBAS YaCTO HeoOpaTHMble H3MEHEHHUs B eCTECTBEHHBIX
JagamadTax.

IIpuposa — He TOJBKO pPecypc, KOTOPBIM HCIOJb3yeTcs B XO03AMWCTBE, HO
u 00BEKT 3CTeTHUYECKOro yAOBJIeTBOpeHHUsA. B ycioBuax OecnpeneleHTHOTO
yBeJHYeHHUsA MacuTaboB MIPOM3BOACTBA, POCTA YHUCIEHHOCTH HACeJeHUs 3eMJIH
CTAHOBHTCH BCE TPyJAHEE COXPAHUTH YHUKAIBHOCTH IIPUPOAHBIX COOOIIECTB.
VYrposa ucue3HOBEHHS HABHCJA HAJ MHOTMMH BHJIAaMH JKUBBIX OPraHM3MOB.
B peaysibTaTe 4esI0BEYECTBO BHIHYIKAEHO JKHUTh B HMCKYCCTBEHHO CO3IaHHOM,
HM3MeHEHHOH 10 Hey3HABAEMOCTH TeXHOT'eHHOI cpesie, BAUAHNE KOTOPOil Ha cebe
HCIILITHIBAET BCE »KHUBOE.

YesnoBeK JOKEH HAWTH PasyMHOE COUeTAHHE PACTYIero BO3JelCTBHA Ha
npupony u 3a6otel o Heit. KakuM obpasom MoxkHO nocruus aroro? Ilosmanue
IIPOLLECCOB, MPOTEKAIIINX B JKUBOH NPHPOJe, IOMOKET HAM B BBIIIOJHEHUH
9TOMH BaXKHOM 3aa4u.

Yro uzyuaer 6uonorus. Buonorus (or rped. bios — KuU3HB, l0g0os — yue-
HHMe) — HAYKa O KU3HU Kak ocoGoM aBieHHU npupoabl. CBoé oKoHUATENBHOE
HasBaHMe oHA oOpesa B Havase XIX B., Korja He3aBHCHUMO APYT OT Apyra (paH-
nysckuii ecrecrsoucnbsirarens J. B, Jlamapk u Hemenkuii yuénsiii I'. P. Tpe-
BUPAHYC NPEAJOYKHUIN HCIOJBH30BATH 3TOT TEPMHUH A 0003HAYEHHHA HAYKH,
HCCJAeAVIONIe ABJIeHUA KU3HH.



Beeaexwne

CorpeMedHad OMOAOIMA — 2TO LELIad CUCTeMa Hayk. YAHBad mpApoaa Tak
MHoroofpasHa, 9TO HBYUATH e€ B IeIoM OveHb cjokHo. [Ioaromy Ha ompe-
TEeJENHOM STAlle PAIBHTHA OHOJNOTHH cTAIH 060cobIATECA OTAeALHEBIE HAVKH,
0oJee NETASBHO UCCASAYIOILHE HAKYIO-TO OfHy IPYINY HHEBBIX ODraHHSMOE.
Tax BOZHUKIH 60maxHuKG — HAYKa 0 PACTEHHAX, 300.102UR, O0OBEKTOM M3y4e-
HHUA KOTOPOH CHYIHAT MKUBOTHHE, NDOMUCMON02UA, N3YUAIOINad IpocTeiimue
OZHOKICTOYHLIC OPTAAM3MEL, & TAKIKE MUKPDOSUOROZUR B supycoozun, Haubolee
ray0oKo MCCIAEeIYIONINE MEKPOOPTAHNAMEL H BAEPYCHI.

Hyygermem cTpOEHHS H (DYHEITHEA OPTAHH3MDB 3aHEMAKITCH COOTBETCTBEHBO
HayXHu Mopgonozun H Ppustiorczun. IloeTixeEHe 3aKOHOB K 33aKOHOMEPHOCTEI
HCTOPHYLCKOTO PASBATHA JKUROH MDHDPOALL — 34084A 360T0UUCHHOZD YHEHUA.
Ha pybBesxe XX B. BOSHHKNA ZeHeMuKkd — HAYYHAS JHCHHMILTAHA, MIYUAKOIHMANA
HACJELCTECHHOCTE M HAMEHIHBOCTL OPraEuaMoB. BaauMOOTHOIDEHHA KHBOTO
¢ OKDYIKAIOMIeH cpemoil HCCHEAVeT JKO02UA.

Kakyaa M3 OHOTOTHUBCKHY HAYK MMEET CHBOK 0OJaCTh UCCJIeJOBAHNA,
OMHAKO 3TD BOBCE HE OZHAMAET W30JHPOBAHHOCTH OT APYIHX HAYK. SHAHHS,
noaviaeMsle naxgoll Ho nux, obnegunAmTcs, oO00mArTCA M NPOABNAKNTCA
B BEJle DHONMOTHYECKHX 3AKOHOR U TROPHH, COCTABRMAKHIAX 0JHO HA HaHubBoaee
BAMHBIX ,E[OCTH}KGHHﬁ geJIOBE'T2CTEA.

Ixoarnas ORONOras — 910 yuedOHLIA npeamer, BOApatommit B ceba 0CHOBH
SronornYecKnx Hayk. B Opegrgyimux KiI4ceax Bhl HIYUANM KHASHL PACTEHHH,
SHMEBOTHBEIX M YRJIOBEUYBCKOIO OPTAHHIMA. 3aaaua obueil fuoA02iill — BhIABIATH
H o0 BACHATE 00IUMe CEOHCTRA MKHUBLIX CHCTEM, 3AKOHOMEDHOCTH HX XKHU3HeAes-
T€JRHCCTH ¥ DAIBHTHA.

ARuammu cucmemanii (Guocucmemnamis) TPUHATC CUATATE YKUBEIE 0 BEKTHI
PAIAYHON CAOMKHOCTH, MIPEeACTABIAIIAE co00l COBOKYIIHOCThE KOMIOHEHTOB,
CBABAHHEIX B €MHHOE OEN0S. INEeMEeHTH (KOMIOHOHTE) — eXHHHULI CHCTEMBI,
BBHIIOJHAKOIAE OOpeAeléREre QVHKIHHE (0OpTAHOHALl B KIBTKEe, OPraHhl M
CHCTEMBI OPr4HUB — B MHOTORKJeTOTHOM opramaaMe). Haopumep, byERKDHID
OUTAHHA ¥V GONBIIAHCTBA IBETKOBRIX pacTeHiit BLINOJHAIOT XOPeHL M JIHCT,
crefenb ofecoeyHBAECT TPAHCHODT NETATEILHLIX BelllecTh, BAArOTAPHA LBETKAM
OCYHICCTRIAACTCH [IQJOBOE pPasMUOKeHNne,

CHcTeMBI, O KOTOPRIK TOMET pEUKL B Dagflene ableld AHOKOTHH, — 3TO KJIET-
K&, OPIraHN3M, NOHYAAINIE, EM, cOOfHTerTBN, DHOTeCTeHO3, MITH 3KOCHCTEMA,
6uocthepa (cm. 1-it dopaarn).

CroitcTEa HMBEIX cHeTeM. M{HUBLIe CHCTEMEL CYHICCTBEHHO OTAHYAIOTCA OT
CHCTEM, CYHIECTRYIOIOHNX B He:KHBOH OpHpode. id Toro 4ToOB 9TO OOHATH,
paccMoOTpHM MX OCHOBHBIE CEOHCTBE.

* JKHBBIM CHCTEMAaM CBOACTBEHHA CMPYKMYPHAA UEAOCMHOCTYS W YROPRJO-

YEHHOCMb MPOTEKATOMNY B HIX OIPOMeccoB. [JIABHEIM OTAMYHEM KHEBOCO OT



PA3AEDN 1. XXMBbIE CUCTEMbI: KFIETKA, OPFTAHA3M

HeKHBOH NpHEPOAK ABRAACTCA HAJMNYMNE CII0MKHHEX MOJEKYJl OPraHHUISCKHMX
COSAHHEHWH, H3 KOTOPEIX COCTOST KIeTKHM M TKan#. Te, B ¢BOIO OYepen:,
ofipa3yT KOMIIUHEHTH OPFAaHOR, W3 OPT4HOB CTPOMTCA opraHuaM. CTpyRTYD-
HAA CACXKHOCTS IPOJONAAETCA M HEA YPOBHE HANODPraHUIMEHHBIX CHCTEM
M HEe CBOAHTCH K OpOCTOi cyMMme aaemMerTon. KOMIIOHCHTS! B JKHEBOH CHCTEME
B3AWMOCBABAHBI, B3AUMO3ABHCHMBI H QIYHKITHOHRPYT CTPOr) YNOPATOYEHHO
BC BpeMeHu 1 npocTpaxcTee. HanpuMep, HOPMAJLHAA MHIHEJEATRIBHOCTD
KIETHH YeAoBedYecKOTo OPraiusMa BOIMO(HA JHIIE B CIVYAe COrTACOBARHOTO
nporerasus Ooaee 10 000 peaxnnii,

Jna noggep KagAA CEORH IeMOCTHOCTH M YIODAJZUYEHHOCTH MHELIE CHCTEMbE
OOMEHUBRIOTCA ¢ OKPYIRAIOMEH CPeoi BeecTBOM H SHEPTHeH I ABJIAKTCH
omkpbimbixy cucTeMaM#. B peayabrare 00MEHHEIX NPOIECCOR IPOMCXOTIT
HepepLIBEOe 00ROBJIeHAE OOJNBIIHECTES HX 3JRMEHTOR.

Jlnst JKMBLIX CHCTEM XAPAKTCDHO TaKoe CBOHCTBO, KaK caMOpezyrsuus —
coocobHOCTE B MEHHIOIHXCA VCIOBHAX OKPYVIHAIOKIEN cpelsl NOAACDAHBATE
MCCTOAHCTBO CBOETO XHMETIECKOTD CORTABA M HHTEHCHBHOCThE TEYCHHA JKH3-
HeHHELX npoieccos. 00 sroM ILIA peUb IPH H3YYeHUH OPraHHsMa uesoBEKa.
BenmomHEUTe 0 TomMeocTase. Hanpuvep, B mapKyio ICNoLY YelNIOBEX PeryJH-
P¥YeT TeMIIepaATyYpRY CBOBro TeNAa YCHAOEHHEeM IIOTOOTACTACHEA B KPOBOTOKE
B Koye. KpoMe TOTO, OB MOJKET IIepPeMecTRTHCH B Oouee NMPAXJSagH0e MECTO.
Pacrenua oxnaxcaaotca Oaarojapa TpaHcnupanun. Hemuepwe ofsexTh
TAK0H cHocODHOCTRIY HE OOJIAFANI0T: KAMHE PACKANHIOTCA HA COJIHIE, A HX
OXJKACHHEe BOZMOKHO JIMINE IIPH MOBHMXEHHH TEMUSPDATYPR BOZAYXA.
HuBble CHCTEMEI ¢ TeYeHHNCEM BPEMEHA IMPOXONAT PAM NOCASNCBATEIBHEIX
KEOJMWUYECTEEHHRM X H KAYeTEBEHHR X PIEMBE[EBIIﬁ, T. 2. pacmym H pazeusaromca.
CrocobHOCTS MCHBBIX CHCTEM K COMOBCCIPOUIGE0SHIULI0 C COXPAHCHHUENM ¥ IIO-
TOMKOB CTPOCHHS K GOYHRIMH pPogHTEeNbcKEX Gopm odecneuynsaeT Helpe-
PHIBHOCTE H HpeeMCTEEHHOCTE MXHIHH.

HavueHue cHCTEM OCYOIECTBAMETCH HA PA3HLIX YPOSHAX OPZAHUIAUUU

scmporo. Tayr, oCHOBHLIC NPOLECCH MASHeAeATeLHOCTH {0fMEH BellieCTR, IIpe-
BpAIL@RHE PHEDIHH, Nepeiaus HACAEACTECHHOM HH(ODMAIHN) IPOHCXORAT HA
MOJEKYIAPHOM ypoBHe. HayueHnes pToro ypoBHA 3aSUMaeTea HayKa MOLeKy-
rapuad CUcA02uA.

Hsa iaeToYHOM YpOBHE CTAHOBHTCA BOSMOXKHBIM NpPOSBJIeHHE QyHKIMHA oT-

JeThHEX OPTaHOHI0E. KIeTKa — CTPYRTYDHASI eINHKUOA BCENO UBOT0, IO3TOMY
YpeIBRIUAHHO BAMHO UaYUeHHE JAHHON YPOBHA OPraHH3aNMH KH3HH, Ocoder-
HOCTH CTPOSHHA I RUIHSJALATLNBHOCTH KJIETKH HCCIEAVET HAYRA QUMOA0ZUA.

Opranno-TKAHeBEI YPOBEeHE DPACKPEHIBAST CTPOeHUe B (IWWHKIWE OPTAHOB,

COCTABNAIONINY AX TKAHe# B ABIgeTCHa OOLEKTOM H3IVUeHUHE QHAMOMUL W ue-

MOAGZUE — HAYHHA O TRAHAX.



Beepenune

YepThl cTPOEHMA, IOBeJeHUA U (HU3UOJOTHYECKHe IIporecchl ocobeit (opra-
HHU3MOB) H3y4aeT Ha OPraHU3MEHHOM YDPOBHE 6L0.102Usl OP2AHU3MO8.

Ha monyasnnoHHO-BHAOBOM YpPOBHE M3y4alOTCA HAJOPraHU3MeHHBbIe CH-
CTeMbl — NONyJANMH, BHABI. Ha 3TOM ypOBHE OCYIIECTBJIAITCA ITPOILECCH
HCTOPHYECKOT'0 PA3BUTH A, 3aBepInamniuecs o0pa3oBaHueM HOBBIX BH/OB.

Buonernorndeckuili u GHOreoneHOTHUYECKHI (9KOCHCTEMHBIN) YPOBHH pac-
KPBIBAIOT NPOOJeMBI B3aMMOOTHOLIEHNH ocoleil monyJasanuil pasHbIX BHIOB
B c000I[eCTBAX, YCTOHUYMBOCTH MPUPOAHBIX SKOCHCTEM,

Buocgeprerit ypoBeHs npezcTaBieH 1100aabH0M d9KOCHCTEMO — 6uochepoii.
Ha aTom ypoBHe B 6MOJIOTHHM pelIarTCA rodajbHbIE IPO6GJEMEl, CBA3AHHBIE
C BJIMAHHMEM JeATeJbHOCTH YeJOBeKa HAa NPHPOAY 3eMJIH.

CucTeMbl pasHBIX YPOBHEH MOrYT OTJIHMYAThHCA CBOMMH 0COOEHHOCTAMH.
Hanpumep, opranu3Mel He MOTYT 9BOJIIOLMOHUPOBATE: HCTOPUYECKOE PA3BHTHE
XapaxKTepHO IJId NMONYJIAnui, coodiiecTs, sKocucTeM. A CIOCODHOCTE K caMO-
BOCIIPOM3BEIeHUI0 HECBOMICTBeHHA aKocHcTeMam u Ouocdepe.

Meroas! uccnegosanusa B 6uonornn. Hayunviii memod — 310 COBOKYITHOCTH
JeHCTBUII, IPU3BAHHBIX IIOMOYB HOCTHIKEHUIO 3eJIaeMoro peayansrara. Merozsl,
HCIIOJIb3YeMble B GHOJIOrMYeCKUX MCCJIe0BAHUSAX, YCJIOBHO IOAPA3JessioT Ha
aMnupuYeckue (OT rped. empeiria — OneIT) U Teoperudeckue (puc. 1).

K aMnupudeckuM MeToAam OTHOCAT Hal.nlodeHue W axcnepumerm (OT jart.
experimentum — OIBIT).

Hab6monerne — nejeHanpaBjieHHOE BOCIPUATHE PUPOAHBIX 00bEKTOB MK
aAsgeHuii. B xome HabGmI0AeHNA 32 JKMBBIMH CHCTEMAMH HCCJENOBATE]b JHIIb
(uxcupyer npouecc (onuceiBaeT, M3MepseT), He BMEINUBAACh B ero xof. Tax,
IIPY U3YYEHHUH MPeABIAVIIUX pasiesnoB OMOJIOruH Bbl HAGIIONAIN 38 N3MEHEHH-
AMU OPHPOABLI BO BpeMEeHH M (DMKCHPOBAJIU HOJYyUYE€HHBIE JaHHbIEe B (heHOJIOTH-
YeCKOM JHEeBHUKE.

Hayunglii 9kciepuMeHT — HabII0feHNe B CHeNUAIBHO CO3aBaeMbIX U KOHT-
POJIMPYEMBIX YCJIOBHAX, YTO IO3BOJISIET BOCCTAHOBUTH XOJ MCCJIEAYEMOI0
ABJIEHUA NPH MOBTOPEHUH ycjaoBuit. Hanmpumep, ansa onpeaeseHus CTeneHn
TPEHMPOBAHHOCTHU CepJlia Bl MOACUHTBLIBAIK MYJbC 40 (DU3NUYECKOH HATPY3KH
d mocje AecATH NpucegaHuili. B ganHoM ciyuae AJis 9KCIepUMEHTa CO CBOMM
OPraHUu3MOM BBI CO3[aji¥ OIIpelleJIEHHBIE YCIOBHSA — BEBINOJIHUIHN (pH3UUYECKHe
YIpa)XHeHusd, KOTOPbIe IPH HEOOXOAHMOCTH MOMKHO IOBTOPHUTH.

PesynbTaTraMu, NOJy4eHHBIME B X0/le HEOAHOKPATHBIX HaO/IIOeHHIH U aKCIIe-
PUMEHTOB, CTAHOBATCA Hayiuble parcmer. Hayunbiii pakT — oTIpaBHAd TOUKA
J11060T0 HAYYHOT'O MCCJIeOBAHUS,

s obbacHeHHs (PAKTOB YUYEHBIH MCIOJb3YyeT TEOPETUYEeCKHEe MeTOIbl
HCCIeNOBAHNA: AHAAU3 — BBIIeJIEHHE OT/EIbHBIX CTOPOH WM MPU3HAKOB 00beKTa
I SBJIEHUS U UX BCECTOPOHHEe PaCCMOTPEHHUE; CUHMe3 — COeANHEHNe PaHee BbI-
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METOAbl BUONOTMYECKOIro UCCNEALOBAHUS

3IMnupuyeckne

HaGniopeHue 3KCNepuMeHT

TeopeTuyeckue

AHanus, Marematnyeckan
CUHTEe3, obpaboTka
06o6LeHne 3

MopenuposaHue

Pue. 1. Kanaccudurkanus MerofoB GHOJIOrHYeCKOro MCcief0BaHUsA

JlelIeHHBIX YacTeil nmpeaMeTa B eJlUHOe [ejioe; 0000UjeHue — YCTaHOBJIeHNe O0IUX
CBOMCTB ¥ NIPU3HAKOB 00'BEKTOB; MOJeqUposaHue — U3yueHne o6’beKTa Ha OCHOBe
co3zaHuA ero Konuu (mozenn). Hanpumep, MozennpoOBaHHe BO3MOKHBIX U3Me-
HEeHHH B }KHUBBIX CHCTEMAaX IIO3BOJIAET IIPOrHO3HUPOBATE UX COCTOAHHE B ﬁyzrym.em.

OMIIMpUUYECKHE HCCIef0BaHAA 4acTo TpebyioT MareMaTHdecKkoi o0paboTKu.
Do em@ ofuH TeopeTuyecKuil Meros. OH 1103BOJIAET BBIABUTHL OOMIHe 3aKOHO-
MEepHOCTH NpOIeCcCOB, mpoTeKaomux B 6uocucremax. Hanpumep, I'. Menzgens
YCTAHOBWJI 3aKOHBI HacJleJ[OBAaHMAA MIPA3HAKOB OJ1arojapsa TiaTebHOW MaTeMa-
TAYECKOH 06paboTKe MaHHBIX, MOJYYEHHBIX B XOJe ONbITOB.



1

XuMuyeckuii CocTas XWUBOro

Bonpocel 1 3apaHus

2
O

NE)

MNpuBeguTe CBOM apryMeHTbl B NONb3Y YTBEPXAEHWA O TOM, YTO COBPEMEHHaR Guonorua —

cuctema Hayk.

O6BacHUTE, NodeMy Buonornyeckne 3HaHMA 0COBeHHO akTyanbHbl B HACTORALLEE BPEMA.
Ob6bAcHUTE 3Ha4YeHWe TepMUuHa «XKuMBas cuctemar». Kakue npuaHaku OTAu4aloT XUBbIe

CUCTEMBI OT HEXWBOUW Npupoasl?

Mcnonb3ya 3HaHus U3 npeabiaywmx pasgenos 6uonoruum, npuseanTe NpUMepsl camope-

FYASUMM B XMBbIX CUCTEMAX.
OxapakTepuayiTe YPOBHU U3YYEHUSA XUBbIX CUCTEM.

B 4&m cXxoQCcTBO W pasnuymMe aMNUpUYEcKux M TEOpeTU4ecKnx MeToO0B NCCNenoBaHns?
BepHo nu yTBEpXaeHue, 4To Yenosek, obnagawwmii 6MonoruyeckuMmn 3HaHuamu, be-

pexHee OTHOCUTCS K NPUPOAE U 3A0POBbI0? APryMEHTUPYIATE CBOKO NO3NLMIO.

XUMUYECKUIA COCTAB XXUBOIO gf?

Mup xuBOTO opasuTeabHo MHoroobpaser. Qourarenu 3emMan —
pacTeHusd, *KUBOTHbIe, 6akTepun, rpubsl, Bupycel. M kas b
NIpeJCTABUTENIb }KHUBOTO MHUpPA YHHKAJIEH U HEIIOBTOPUM.

B cocraB KHBOro BXOLAT Te Ke XMMHYECKUE 3JIeMeHTHI,

4TO COCTABJIAIOT U TeJla HeKHMBOM mpupoasl. OaHaKo X
KOJINYeCTBEHHOE COOTHOUIEHMEe B 3KMBOH M HE)KUBOH IIPUPOJEe PasIHYHO.
Tak, B 3¢eMHOH KOpe HepBble YeThIpe MecTa II0 PACIPOCTPAHEHHOCTH
3aHUMAIOT KHUCJIOPOJ, KDEeMHMH, aJIOMUHHE ¥ HATPHH.

OCHOBY *KMBBIX CHCTEM COCTABJIAIOT YIVIEPOJ, BOAOPOXA, KHUCIOPOH, a30T,
dochop u cepa. [Ina HUX XapakTepHO 00pa3oBaHMe BOJOPACTBOPHUMBIX
COeIWHEHWIl, YTO II03BOJIAET UM HAKAIUINBATHCA B JKUBBIX OPraHH3Max.
MHoro4ucJIeHHbEIe XUMHYeCKHe CBA3U ATOMOB yrilepoja Mexay coboil 1

C aTOMaM¥ JPYTHX 3JIEMEHTOB JIEKAT B OCHOBE CJIOXKHBIX OPraHMYeCKUX
BeIIIeCTB, MOAYAC MMEIOIIUX OIPOMHYI0 MOJIEKYJIAPHYIO Maccy. 910 OesKku,
JKUPBI, YIJIEBOALI, HYKJEMHOBbIe KHCJIOTHI ¥ JPYTHE OpraHudecKue
COeMHEHUs, HApAAY C HEOPraHMYEeCKHMH COCTABJISIONINE KUBOE BEIeCTBO.
B 50-x rogax XX B. B KaueCcTBe CaMOCTOSATEILHOI'0 HATIPABJIEHUHA
OMOJIOrMYecKOoi HAYKH BBIAEGJNJIACE MOJNEKYNAAPHAA OUON02UA,
HM3y4amolnas 3HaYeHue MOJIeKyJ GelKoB, VIVIEBOJAOB, HYKJEHHOBBIX
KHCJIOT ¥ APYTHX OPraHHYEeCKHX COeJUHEHHI B KUBBIX CHCTEMaXx.
MoneKynsapHO-0MOJIOTHYECKHe UCCIeN0BAHUA PACKPBLIN
YHUBepCcaJbHbIE MEXAHU3MBI, JIeJKAaIl[ie B OCHOBE CTDOEHHSA

H KU3HEeJeATEJIbHOCTH KUBOr0, TAKUX €ro CBOHCTB, KaK
HACJIeACTBEHHOCTh, UBMEHUYNBOCTh, BOCIPOU3BeAeHue cefe IOL00HBIX.
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§ 1. Xumuuyeckue anemMeHThl,
COCTaBMNNAIOLMNE XXUBbIE CUCTEMbI

3
“,) KakoBbl 0COGEHHOCTU XMMWYECKOro COCTaBa XUBbIX oprauuamos?

XuMHYECKHe 3JIeMeHThI, BXOASIINEe B COCTAB KHBOro. B KiIeTKax »KMBBIX
oprasuaMoB obHapy:keHo no 70 anementoB ua 110, cocrasasomux [Tepuomu-
yeckyio cucremy . M. Menpgeneesa.

CoryacHo KinaccuUKalliy, OCHOBAHHON HAa KOJIMUYECTBEeHHOM NpHU3HAKe, BCe
XMMHYECKHe 3JIeMeHThI, OOHADY KeHHbIE B KHUBBIX KJIETKaX, MOKHO Pas3le/IuTh
Ha TPH I'PyNnbl. B nepByio rpyimny BXOAAT MAKPO3LEeMEHMbl, T. €. 3JIeMEeHTHI,
KOHIleHTpanuusa KoTopeix (B % K macce tena) npessimaer 0,001 % . 91o Kucio-
poji, yriaepox, BOJOPOM, a30T, KaJui, HaTpuil, KaabllKil, Marsui, cepa, »eJjeso,
(ochop, xyop. OHE COCTABIAAIT OCHOBHYIO MACCY »XHMBOI'O BeIecTBA KJETKH
(oromo 99 % ). OcobGeHHO BBICOKa KOHIEHTpPAIMA yriepoaa, a3oTra, BOAOPOa
u kucaopoza (98 % Bcex makpoasieMeHnToB). [1aBHas QyHKIMA MAKPO3JIEMEHTOB
COCTOMUT B IIOCTPOEHUHU KJIETOK M TKaHe#, MOoAJepPKaHUuM IMOCTOAHCTBA OCMOTH-
YeCKOTO0 JaBJIeHHA, KUCJIOTHO-IIEeJOUYHOI0 cocTaBa.

Bo BTOpyIO rpynny BXOAAT MUKpoaremenmst, cocrapusomiue 1,9% wmac-
cel KJeTku. Cojep:xaHWe KayKAOro M3 HUX B KJETKax M TKAHAX OPraHU3MOB
konebuerca or 0,001 zo 0,000001%. 910 HMUHK, MapraHel, Meab, KPeMHUIi,
moj, monubaen, 6op m mMHorme apyrue. HecMoTpss Ha HE3HAUYMTENBHYIO JOJIIO
B o0IIeil Macce KJIETKH, KA)XAblii MHKDOAdJIeMEHT MMeeT ONnpejeléHHOEe 3HAa-
YeHHE KaK B KJEeTKe, TAK M BO BCEM opranmamMe. MHKpOaJeMeHThI BXOAAT B
cocras (pepMEHTOB, TOPMOHOB, BUTAMHHOB ¥ OMOJIOTMYECKH AKTUBHBIX BEIIeCTB,
y4acTBYIOT B 0OMeHe BelllecTB, Pa3MHOXKeHHUHU, 00e3BPeHUBAHUHA TOKCHYECKUX
BewrecTB. OHU AKTHBHO BJIMAIOT HA NPOLECCHl KPOBETBOPEHU A, ITPOHUIIAEMOCTh
COCY/IOB M TKaHel »KUBOTHBIX M YeJIOBeKa.

Hanpumep, Meas yY4acTBYeT B IMOJAJAEPKaHUH HOPMAJBLHONH CTPYKTYPHI Xpsi-
el M CYXOXKHJIMH, 3JIaCTHYHOCTH CTEHOK KPOBEHOCHBIX COCYAOB, JETOYHBIX
aJbBEOJ, KOKHW. JTOT MHKPO3JEMeHT ITOBBHIIIAET YCTOWYMBOCTE OpPraHu3Ma
YyeJIOBeKa K HEeKOTOPBLIM MH(MEKIIHAM.

TpeThi0 rpyIIly XUMHYECKHX BJIEMEHTOB COCTABJIAIOT YAbMPAMUKPOINLEMEH-
mut. IX coep:kaHue B KJIETKe HHYTOKHO MAJIO — MUJIJIMOHHBIE JIOJTH IIPOLIeHTa.
9710 ceneH, KobaibT, PpTYTh, cepebpo, paguil U HeKoTophle Apyrue. OHU TaKxKe
BaxXHBI A0 HOpMaJIbHDﬁ HHU3HeIedATeJBbHOCTH KJETKH H OpraHmi3mMa.

MHorme opraHusMbl 00JIAHAIOT CIIOCOOHOCTHLI0 HAKAILJIIMBATE OTAEJbHEIE
XMMHAYEeCKHe 3JeMeHThl. Hanmpumep, y MOPCKHX DPAKOBHHHBIX NPOCTEHINIUX B
COCTaB PAKOBMH BXOJHUT KaJbIIHI, MOPCKHE BOJOPOCINA HAKAILJIMBAIOT MO/, PaKo-
obpasHble — MeAb, HEKOTOPLIE PACTeHHUs, HAIPUMep XBOINH, — KPeMHHH. ITH
3JIeMeHThl HeoOX0AMMBI MX OPraHM3MaM A8 HOPMAaJbLHOT'O POCTA ¥ PA3BUTHA.
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B pacrenusa m MUKPOOPTAaHM3MBI PA3JIMYHBIE 3JIeMEHThI IIONAJAI0T U3 IIOUBHI
¥ BOJBI, B OPTAHM3MBI JKMBOTHBIX M UeJIOBeKa — ¢ BOZO# M mumiei. Ux mo-
CTYIJIeHNEe ¢ IIHIIed B OPraHM3M 4YeJIoBeKa MOKeT CYIeCTBeHHO pa3JudaTbCcs
B 3aBHCHMOCTH OT pamuoHa nutaeEusa. Hanpumep, B MOPeNPOAYKTaX CKOHIIEHT-
PUPOBaHLI TAKHE HJEMEeHThI, KaK KaJblHil, KaJIuil, HATPUi, Maranii, Melb.
HazemHbIe pacTeHUs ABAAIOTCI OCHOBHBIM MCTOYHHKOM Maprasna, a MOpcKue —
JKese3a, KpeMHHA, Hoga, H{UBOTHAA NUIAa HA3EMHOTO IPOUCXOMKJeHN borara
¢ochopom U a30TOM.

YacTe 2JIeMEHTOB MOXKEeT II0MAJaTh B OPraHM3M YeJIOBEeKa MHIaJAlMOHHBIM
nyTéM B BUJE IILLIX U ecKa (KpeMHH), HCIIADeHUH U a3po30Jiell (HoJ), a TaKxKe
yepes3 KoY.

HezpocTraTok mau H30BITOK HEKOTOPBIX 2JIEMEHTOB B OKpY:Kalolleil cpeje
MOZKeT NPHBECTH K HapylLIeHuio oOMeHa BellecTB B opraHusme. MaBecTHO, 4TO
B HEIoCpeACTBEHHOM GJHM30CTH OT IPOMBIIIIEHHBIX IPEANPUATHH 00pas3yroT-
cA 30HBI C IOBBINIEHHBIM COJepKaHWEM MEINIbAKA, PTYTH, CBHHIA, HUKEIA
U APYruX MHKPOIJIEMEHTOB, B OOJBIIMX H03aX ABIAIOIIUXCA TOKCHYHBIMU
H NpPeACTABJAAIMNINX YIPO3Y 3I0POBLI0 H JaKe KHU3HU YeJIOBeKa.

H36BITOK a30Ta B ITIOYBE CHMIKAET MOPO30YCTOMYMBOCTE PACTEHUI, YMEHbIIIa-
eT CONMPOTUBJIAEMOCTb K BO3AeiCTBUIO NATOreHHBIX I'PUOOB 1 MHUKPOOPIraHU3MOB,
BBHISBIBAIOIUX PasJIMUHOrO poja 3aboneBaHusd. B To jKe BpeMsa He0OCTATOK a30Ta,
a rake (ocopa U Kaausa OTPUIATEIBHO CKA3BIBAETCA HA POCTE M Pa3BHTHH
pactTuTeabHOro opranmuama (puc. 2).

izt

Deduumt Nedbnumr Hedunumt 3p0poBblit
asoTa dochopa Kanus nmer

Puc. 2. JIuctha po3bl ¢ IPU3HAKAMHM HEJIOCTATKA a30Ta, docdopa U Kalud
(B cpaBHEHHH CO 3/J0POBBIM JIHCTOM)
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5 KONNEKTUBHASI MPOEKTHAS OEATENBHOCTb

a O6cnegoBanne pacTeHuni WKObI HA NPeAMET BbiSBIEHNS
3K3eMnispoB ¢ Npu3Hakamu geduunra asora, ¢pocdopa nnu Kanms

Ifeav pabomb. — BBIABATH KOMHATHBIE PACTEHUS C IPHU3HAKAMHU HEJOCTATKA
KaKoro-anbo XMMHUYECKOro aJieMeHTa.

ITpoBeguTe ocMOTP pacTeHHil IIKOJIBHOTO 3UMHEro cajga, kabumaera Guosoruu,
pexpeanuii: BLIIBUTE SK3EMILIAPEI C MOKEITeBIINMH, 3aChIXA0MINMH, ONagaloluMu
suerbaMu. Menoneays puc. 2 yuebHuKa, a Taksxke doro B MaTeprere (www.sadurad.ru)
JIMCTBEB C APKO BBIPAXKEHHBLIM HEJIOCTATKOM a30Ta, (pocdopa MM Kaiusd, OnpeeInTe,
Je(PHIIUT KAKOro 3J1eMeHTa HCIBITHIBAeT Kax goe pacrenue. [lJig yeTpaHEHUA IPHYHHELL
sabosieBaHUA NOIKOPMHTE PACTEHHS a30THHIM ((pocthopHBEIM, KATHIHEIM) yaoOpeHeM.
Yepea 7T—10 nHeil npoBepbTe peayJIbLTAaT.

Haiigure B MTEpaType Mo KOMHATHOMY [BETOBOACTBY MH(MOPMALMIO O CPOKAX
NOJAKOPMKH M [103aX MHHeDAJLHBIX yao6peHuil, cogepamux asor, Gocdop 1 Kaauii,
AuA Kaxkaoro Bujaa pacrenuit. CocTaBbTe MaMATKY 0 YXOAY 32 HUMH M IIOMECTHUTe
eé Ha CTeH] B 3UMHUIf caJ, KaOuHeT OMOJOrMH WM YIOJIOK JKHBON NPHUPOILL.

Bonpocsel n 3apganua

CpaBH1TE XMMWUYECKWIA COCTaB XMBOIO OPraHMama 1 HEeXUBOM Npupoabl. BoisBuTe YepTsl
CXOACTBA W pasnuymna.
OxapakTepuayiiTe rpynnbl XMMWYECKUX 3/IEMEHTOB, BXOAALLUMX B COCTAB XMUBbIX CUCTEM.
lMpaBOMEPHO K yTBEPXAATb, YTO 4EM MEHbLUE KOHUEHTPaUWs XMMWYECKOro afemMeHTa
B KJIETKE, TEM OH MEHEE 3HAYUM ONA €€ XKUIHeOeaTeNnbHOCTU?
[4] [JoxaxuTe, 4TO OBOLUM, BbIPALLEHHbIE BONW3W KPYNHbIX aBTOMarucTpaneii, He MoryT C4m-
TaTbCA 3KONOTMYECKU HUCTON NPOLAYKUMEN.
[5] Wcnonb3ys NONONHUTENBHYIO CMPaBOYHYIO NUTEpPaTypy, @ TakkKe WHTEePHEeT-pecypchl
(www.ru.wikipedia.org, www.sadurad.ru.), BbISCHUTE POfib Makpo- U MUKPOINEMEHTOB
B XWU3HEAEATENbHOCTU PACTEHUIA.

§ 2. Heopranmyeckme BewecTsa —
KOMMOHEHTbI XXUBOIro

3 ) Kakne 0coBeHHOCTW CTPOEHWA BOAbLI ONPeaensaioT eé CBOWCTBA W 3HayYeHue
2 B Npupoge?

Bona. Makpo- ¥ MEKPO3JIeMEeHThI IPUCYTCTBYIOT B YKUBOM MaTepHH B BUe
pasHoOOpPa3HBIX XUMHUYECKHX COSAUHEHHI, KOTODPhIe IOAPas/ie/ai0T Ha Heopra-
HUYECKHe U OpPraHWYecKHe BelllecTBa. K HeopraHMYeCKHUM BeI[ecTBaM OTHOCAT
BOY H MHHepaJIbHBIE COJIH.
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XMMHYECKMIA COCTaB XUBOro

Camoe IpocToe U3 XMMHYECKHX COeINHeHUI, colepiaiuxcda B opraiusmMe

B OOJIBIIIOM KOoJauuecTBe, — 3T0 Boga. OOuiee coiep:kaHue BOABI pasjindaercs
y pasHbIX rpynn opraauamos. Tak, y oburareseil BOZHON cpejbl BOJA COCTaB-
aser 1o 98 % wmaccel Tesla, ¥ Ha3eMHBIX #HMBOTHBIX — n0 70% . B pacrenusax
cojep;anmue Bojabl Koyebsercs or 80 mo 95%.

YMeHBbIIaeTcA J0JIA BOALl B OPraHM3Me U ¢ BO3pacToM: BMGDHOH JeJioBeKa

B Bozpacte 1,5 Mec. coIep:KUT 0K0J0 98 % BOABI OT Macchl Tesa, HOBOPOK/AEH-
HbIT pe6éHOK — 0K0J0 T4 % , B3pOCBIN YeJoBeK — 0oKoJo 66 % .

dusuuecKkre ¥ XUMAYECKUE CBOICTBA IPUPOAHON BOJABI JOBOJIHHO HEOOBIYHEI.

PaCCMOTpHM HO,I[DOGHBB OCHOBHBIE H3 HHX.

MoJsekyJia BOJABLI HMEET YIJIOBOE CTPOeHUE: ATOMBI BOJOPO/Jia PaCIO0Me-
HEl nox yraom 104,5°, BeiejgcTBHe Uero oHa NOJIAPHA, T. €. IpeACTaB-
nsger coboili dunons. ITO 3HAUUT, YTO Y ATOMOB BOJAOPOAA B MOJIEKYyJe
CcOCpeZ0OTOYEH TOJIOKHUTEJIbHBIN 3apAd, a O CTOPOHBI KHCJI0OPOAAa — OT-
punarenbuslit (puc. 3). Takum crpoeHHeM OOBACHAKTCA YHUKAJIbHBIE
cBolCcTBa BOJHI.

ITogo6HO MaJleHBKHM MATHHTHKAaM, MOJIEKYJbl BOJABI NPUTATUBAIOT-
cA ApYr K APYrYy NPOTHBOIOJIOMHBIMHU IOJIOCAMH, 00pasdys NHpHU 3TOM
JOCTATOYHO NPOYHBLIE CBA3M MEXKIY aTOMaMHM KHCJ0pOoJAa M BOAOpOAA
COCeHMX MOJIEKYJI. DTH CBA3M HOCAT HasdBaHue 00opodnwix (puc. 3).
Baarogapa mOJADPHOCTH MOJIEKYJ BOABI U UX CHOCOOHOCTH COEJIHHATH-
ca APYT ¢ APYroM BOJAOPOAHEBIMH CBA3AMM BOJla MTpaeT OrPOMHYIO POJIb
B JXHUBBIX CHCTeMaXx.

BopopoaHeie
CBA3N
Mexay
cocefHUIMK
MoneKynamm

Monekyna Bofibl — AUNonL BOObI

Puc. 3. Crpoerne MOJIEKYIIbI BOJBI
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o
J/ BcnomHuTte, Kakylo ponb UrpaeT BoAa B XUBLIX OpraHM3amax.

B xJeTke Bojia Cy;KHUT YHHBEPCAJIBHBIM DACTBOPUTENIEM: XOPOIIO PACTBOPAET
CcoJH, caxapa W PAX APYIHX COeIHMHEHHH, COCTOAIUX M3 MOJAPHBIX MOJEKYJI,
TeM CaMbIM ofecreunBas NOCTYIJIeHHe He0OXOAMMBIX BEIeCTB B KJIETKY U y/a-
JIeHHe NPOAYKTOB JKM3HeJeATeJbHOCTH. Boga yuacTByeT B peakuusax obMmeHa
BelecTB: Hanpumep, (POTOCHHTE3 B XJOPOILJIACTAX OCYINECTBJSETCHA TOJBKO C
y4yacTueM BOJbI. Biarogapsa BBICOKO# yAeNbHOH TEIVIOEMKOCTH M CIIOCOOHOCTH
PaBHOMEPHO pacnpejiesaTh TEIJIO BoJa IpeloXpaHAeT KIeTKY OT Imeperpesa M
IO/ IEPYKUBAET CKOPOCTh OMOXMMHUYECKUX IIPOIECCOB Ha MOCTOSSHHOM YDOBHE.

B opraEmame BOJa CIYKHUT CpPeOil IJifi TPAHCIOPTA PA3JMYHBIX BEIECTB.
9Ty GYHKIMIO BOJA BBINOJHAET B KPOBH, auM@aTHYeCKOl U BBIAETHUTENLHON
cUcTeMaXx, B MHIIEBAPUTEJLHOM KaHajle »KUBOTHBIX U NIPOBOAAINEN TKAaHM pac-
TeHMii. Boaa ucnosnbayercsd JKMBOTHBIMHM U PACTEHUSIMHM JUUIA OXJIAKASHUA opra-
HuaMma. Tak, IpH MOTOOT/AEIEHNH Y }KUBOTHBIX WM TPAHCIIHMPAIIHY V PACTEHM Il
NIPOMCXOHUT HCIIAPEHHe BOJIbI, KOTOPOe TpebyeT 3HAUNTENbHBIX 3aTPAT SHEPTUH.

Bona obGpasyer cpeay o6uTaHMs OPraHM3MOB, JJIA KOTOPOil XapaKTepHO
JOBOJIBHO 3HAYUTEJIbHOE IIOCTOAHCTBO VCJI0BHH (Hebosbinne KolebaHUA TeMIie-
pPaTypsl, OTHOCUTEJBHO MTOCTOAHHBIE COJIEBOM COCTAB M IJIOTHOCT).

Munepaasnsie conu. Bosbias yacTs HEOPraHMUYECKHUX BeIeCTB HAXOIUTCH
B KJIeTKax opraEmsmMoB B BHJe coJeil. Conn cepHoit, docdopHOi, conarOl
M JPYI'UX KHUCJIOT MOTYT COAEPMKATHCA B KJIETKAX KAK B TBEDPJOM COCTOSHHH,
TAK M B PACTBOPEHHOM BHJE.

B TBépnOM COCTOAHMN MUHEPAJIbHBIE COJIM MOYKHO HAOII0aTh 0] MEUKPOCKO-
IIOM B KJIETKaX HEKOTOpBIX pacreHuil. Tak, BKIOUYeHHsa KapOOHATOB KaJdbINfd
BCTpedawTesa y uHKupa (puc. 4, 1).

S i~
J) Kakosa ponb conen B ocyLlecTBAeHnU hyHKUMIA opraHMama Yenoseka?

Honsl coseii BEIMOTHAIOT B OPTaHN3MeE PAJ] HE3AMEHUMBIX (DYHKIHUHA: BXOAAT
B COCTaB IMTOILIA3MBI KJIETOK, OIpeNeNAloT eé KHCJIOTHO-IeJOYHOH OajaHc,
AKTHBU3HUPYIOT MHOrue (hepMeHTEI.

XIopHABI KaJIuA U HATPUSA YUACTBYIOT B leHEPAI[MU U IIPOBEJIeHUH dJIeKTPH-
YeCKHX MMIIYJIbCOB B HEPBHOU M MBINIEUHON TKAHH YeJI0BEUECKOr0 OPraHu3Ma,
Cosmn kKanpnua obecneyHBaOT NPOYHOCTE KOCTEM, HOrTell, 3y6oE, a ero KATHOHBI
NPUHUMAIOT YYAaCTHe B PeryaslMy CepAeYHbIX COKPAIlleHUil X CBEPTLIBAEMOCTH
KDOBH.

B oprarmnsme nojasep:xuBaeTcs onpeAeéHHAA KOHIEHTPAIlUA HOHOB Pasjing-
HEIX COJIeH, KOTopas He JOoJKHA Hapymarbesa. Tak, B UeJl0BeUECKOM OpPraHu3-
Me MapraHel, KeJjie30 U KaJblMil B OOJBIINX A03aX NPENATCTBYIOT YCBOSHHIO
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BKJIIOYEHUSA KPUCTANNOB CONEN

Puc. 4. Kpucranns MunepansHbsix coneit (1) u coneii oprasuyeckux kucior (2, 3)
B KJIETKAX pacTeHHii

OUHKA, a OTJIOMKeHHEe KaJbIHs B KOCTAX BO3MOKHO TOJLKO B HNPHUCYTCTBHM
coJeii docdopa.

Bonpocel 1 3aaaHusa

O6bAacHUTE, Kakme 0CODEeHHOCTH CTPOEHUA MONEeKyNbl BOAbl 00yCNasnMBeaioT YHUKaNbHOE
3Ha4YeHwe AToro BewecTea B NpMpoae.
Kakyto ponb BbINONHAET BOAA B XMBbIX cuctemax?

[E" Ucnonbaya 3HaHua M3 GU3MKU 0 CUNE NOBEPXHOCTHOrO HATAXeHWs BOObl, 0ObACHUTE
3HaYeHue pbIXNEHUS NOYBbI KaK arpoTeXHUYECKOro NPuémMa Npu BeIPaLmMBaHum CenbCKo-
XO3ANCTBEHHbIX KYNbTYP.

[4] Movemy B CYTOYHBIA PaLMOH YeNIOBEKa A0JIXHbLI BXOAWUTL MPOLYKThI NTaHua, Gorartbie
MUHEpanbHLIMKU consMn?

5] Wcnoneaysa puc. 4, onpeaenuTte, 4To coboii NPeaCcTaBnAlT BKNIOYEHUS B PACTUTENbHbIX
knetkax. [loyemy 1mx Ha3bIBaIOT HENOCTOAHHLIMW KNETOYHbIMK 0Bpa3oBaHuaMn?
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§ 3. Opranuyeckue Bewecrtsa. Yrnesoasbl

5
,‘) KakoBbl 0COBEHHOCTU CTPOEHUA OPraHMHYecKux COeanHeHMiA?

Monomeps! 1 noaumepsl. [IoMUMO HEOPraHMYECKUX COeJMHEHUII B COCTaB
JKUBOTO BXOJHT I'PYyINa OpzaHU4YecKUX BeIIecTB, B KOTOPBIX 0coboe MecTo
3aHMMaeT yriepoj. Baarogapsa HeGonbIION BeIMYMHE ATOMA M YETHIPEM dJIeK-
TPOHAM Ha BHEIIHeH 3JIeKTPOHHOI 00070uKe yriepoh crnocobeH o6pasoBLIBATE
NpOYHbIe KOBAJIEHTHEIE CBA3HM C APYIHMH aTOMaMH M CO3[aBaTh OOJBIIHE U
CJIOJKHBIE MOJIEKYJIBI.

Cpeau opraHMYeCKMX BEIECTB PA3JIUYAOT HeOOJbIIHe MO MOJEKYJIAPHOM
Macce MOJIEKYJIBI U MaKpPOMOJIEKYJIbI.

MauJible MOJIEKYJIBI MIPEJCTABIAIOT co00M COeMHEHHUSA YTJepofa ¢ MOJIeKY-
JasipHOit Maccoii or 100 zo 1000 u comepsxar no 30 yriiepogHBEIX aTOMOB. DTO
pas3JMYHbIe OPraHMYecKHe KUCJIOTHI, B TOM YHCJIEe HCUPHbLe KUCIOMbL U AMUHO-
KucJaomut, npocmsié caxapa (Haupumep, IIOK03a), HYK1eomudol.

W3 maneix Mosekya o6pasyiores 6ojiee KPYIHBIE MOJIEKYJ/Ibl OPraHHYeCKUX
BeIIeCTB — MaKpOMOJIeKYJIbl, HAIPUMEP U3 aMUHOKHCIO0T — Genku. Hykaeorn-
ABI CJIYIKAT CTPOUTEJILHBIM MaTePHAJIOM HYKJLeUHO8bIX KUca0om. MakpoOMOJIeKY-
JIbl UMEIOT MOJIEKYJIAPHbIE Macchl, HOPOi HaMHOTro npesbimatomue 1 000 000,
M IIOCTPOEHBI U3 MHOTHX MHJLIHOHOB ATOMOB.

MaJsible MOJIEKYJIBI B MAKPOMOJIEKYJIe MOTYT BBICTYIIATh B POJIM MOBTOPSAIO-
meica eMHUIB — MOHOMepa (OT Tped. monos — OANH, MEros — 4YacTh,
poas) (puec. 5). Tak, riokosa CIy:KUT MOHOMEPOM Kpaxmaja M IeJIioJ035l,
AMMHOKHMCJIOTBI — MOHOMEpOM OesIKoB.

B cBoio ouepenb, MAKPOMOJIEKYJ/IbI, TIOCTPOEHHBIE U3 MOHOMEPOB, HA3BIBAIOT
noaumepamu (ot rped. polymerés — cocrosmuit u3 MHorux yacreit). K oprann-
YeCKHUM I0JIUMepaM — 6uonoiumepam — OTHOCAT OEJIKU, HYKJIEHMHOBBIE KACIOTEI,
noaucaxapudsl.

Jlunudvt, OCHOBHBIM KOMIIOHEHTOM KOTOPBIX ABJIANTCA KUDPHBIE KHCJIOTHI,
He OTHOCAT K MaKpomojeKkynaaMm. M3 nMOMAZOB BaM XOPOIIO 3HAKOMBI JKHPBI,
COCTOAINIME U3 TPEXATOMHOIO CIMPTA IVIMIEPHHA U JKHDPHBIX KHCJOT.

B xierkax yKMBBIX OPraHM3MOB OpPraHMYeCKHe BelleCTBA CHOCOOHBI OKMC-
JIATHCA C BbIJEJEHUEeM dHEePruH.

¥Yraesonsl. Ilpocteie caxapa. TepMuH «yriaeBoAbl» BBEJ PYCCKUH XUMHUK
E. I'. IImuar gua o6o3Ha4eHUsA OPraHUYECKUX COEAMHEHMUIl, COCTOAINUX M3
yrijiepojia, KMCJIOpojaa u Bosopoaa. VIMEeHHO OH MpeJIosKujl HA3BaTh UX Yrie-
BOJaMM, TaK KakK aTOMOB BOJOpOJa B MoJeKyJaax Ji00ro yriesoja Bcerja
B /iBa pasa 06oJibllle, YeM aTOMOB KHCJIOPOAa, — TAK e KaK B MOJIEKYJe BOMBI.

IIpocTeie yrieBojb!l (IPOCTHIE caxapa), WIN MOHoOcaxapudvt, — 3TO KpPH-
cTaJJIMYecKHue BellecTBa, ClafKkue Ha BKYC, paCTBOPUMEIE B Boje. X MOJIeKyIbI
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OPFAHUYECKMWE BELWWECTBA. YITNNEBOAbI

BaxHeldwmne aToMbl, BXOASLLWE B COCTAB XWBbLIX OpraHuamoB

docdop Cepa

Bopopon Yrnepon,

2 Monekynbi
nonucaxapupaos,
COCTOSILLIMX M3 MI0KO3bl
AToMbl 06beAUHSIOTCH - / = #, =
B MONIEKy bl OH : e X<
Cxemaruuyeckoe ot
mnggne nu“ ;
o FTIOKGSh “’}f -/
T S o/
'i' ‘I:‘ ; / Kpaxman
c i
Monekyna rniokossl | | ‘ y . : -
CTpyKTYpHas hopMyna MonexyJis! riokoss Uennionosa

Puc. 5. Oprannyeckne coegunernus. ObpasopaHHe MOJMMEpPOB U3 MOHOMEPOB
(uépTrouykaMu B CTPYKTYDHOM (hopMyJe yeaoBHO 0003HAUYAETCH BAJIEHTHOCTE 3JI€MEHTOB)

MOTYT COAEDPIKAaTh OT TPEX J0O CEMH aTOMOB yIiiepoaa. B KieTKax ’KHBBIX Op-
TAaHUBMOB OHHM MOTYT BXOAHMTH B cocTaB 0oJjiee KPYIHBIX MOJIEKYJI, & TaKiKe
HAXOJUTHECHA B CBODOJHOM COCTOSIHHUH.

W3 naruyriepoiHbIX caxapoB HanboJplee 6HOJTOTHYECKOe 3HAUEHHE HMEIOT
puboza n dezoxcupuboza. DTH UPOCThHIE YIIEBOABI ABJIAKTCA KOMIIOHEHTAMM
HYKJIEOTHAOB, U3 KOTOPHIX NMOCTPOEHBI I'MIaHTCKHE MOJIEKYJbl HYKJIEWHOBBIX
kucior — PHK (pubonykieuHosasn kucaoma), iMeromaa B cOCTaBe HYKJIeoTH-
noB pubosy, u [JHK (Oe3okcupubonHykieuHo8as Kucaoma), AMerIas B CBOEM
cocraBe Je30KcHpubosy.

B MoJsekyiax IiOK03bl ¥ (DPYKTO3HI IIECTh ATOMOB yriepoxa. I'smrokosa
(BMHOrpagHBIA caxap) — MNepPBUYHBIA HCTOYHMK 2HEPIrMH B KJIeTKe, MOHOMeEp
MHOI'HX IIOJHcaxapuzoB. B peayabrare nocjieoBaTeIbHOrO pALa peakIuii okuc-
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JMeHUsA III0K03a B urore pacnagaerca ao CO, u H,0. B xozne pacnana rioxossl
BRICBODOKaeTCA 9HEPrusA, KOTOPYIO KJEeTKa HCIOJAb3YyeT AJA CHHTe3a HeohXo-
IUMBIX COEJIMHEHUI,

PpyKTO3a B OOJIBIIMX KOJIHYECTBAX COAEPKUTCA B CAANKHX IJIOAAX, TUETH-
HOM MEZle ¥ TaKMKe SABJAETCS MCTOUHMKOM SHEePruM B KJeTKax.

Mosnocaxapu/bl, COeIUHAACHL KOBAJEHTHBIMH CBA3AMM, MOT'YT 06pa30BBIBATE
ducaxapudvl, U3 KOTOPBIX HanboJIee N3BECTHA caxaposa (CBeKJOBHUHBIN caxap).
Eé ocobenHO MHOTO B caxapHO# CBEKJIe M CAXAaPHOM TPOCTHHUKE, M3 HHAX H TIO-
Jy4daioT caxaposy. Jucaxapuzbl, Kak U MOHOCAXapWbl, PACTBOPHMEI B BOje
u 00J1afaoT CIaJKUM BKYCOM.

IMoaucaxapuasl. ITo cBouM cBoOiCTBAM IOJMCAXAPH/LI OTJIHYAIOTCA OT MOHO-
caxapuoB IIpexJie BCero TeM, 4TO OHH He PACTBOPHAIOTCS B BOJE.

Honucaxapuds. — 3T0 NOIUMEPbl, MOHOMEDAMU KOTOPBIX CJIYIKAT MPOCTHIE
caxapa. OfHM moJMcaxapuAbl BXOAAT B COCTAB PACTHTEJLHBIX KJETOK. DTO
KpaxMaJ M mHeJsIiojiosa. Jpyrue cofep:arcs B KJIeTKAX KUBOTHBIX U IpUOOB,
9ro rimkored. Kpaxmas, Lennio/03a U IIMKOreH — MOJUMepPbl, MOHOMEpPOM
KOTOPBIX ABJAETCA INII0Ko3a (puc. 5). OgHAKO B CTPOEHMH MOJEKYJ dTHX TIO-
JUCAXapPUA0B MMEITCA HEKOTOPHIe PasjIMyuuA, YTO M OIpegessier UX CBOMCTBA
H (QPYHKIUM B KUBBIX CHUCTEMAaX.

Kpaxman sanacaercs B KJIeTKaX PACTeHWIl B BUJe TAK HA3BIBAEMBIX Kpax-
MaJbHBIX 3épeH. VIX MOKHO BH/JETH B IEPBYIO OUepe/b B XJOPOILIACTAX KJIETOK
(horocuHTE3MPYIONIIEN TKAHM JIMCTA, a4 TAKIKE B 3alacCalOIUX TKAHAX KJIyOHel
raprodens, ceMaH 0000BBIX MK 3JIAKOB.

Ienionosa, MM KI€TYATKA, BXOJUT B COCTAB KJIETOUHBLIX CTEHOK PACTeHHI,
IIpouynocTs pacTeHHA 00YCIOBI€HA MEXaHUYECKMMH TKAHAMM, V KJIETOK KOTOPBIX
CTeHKH 0c00eHHO GOraThl LEJIII0JI0300.

I'mukoren — monucaxapuj| dKUBOTHOTO NPOMCXO0XKAeHuA. Ero Tak:xe Ha3bl-
BaOT *KHBOTHBIM KPaXMaJjoM.

I'mukoreH y MO3BOHOUYHBIX YKUBOTHBIX 3aracaeTcs IrJIaBHBIM 00pasoM B Ile-
YeHH U MBINIIAaX A TaK JKe, Kak M KpaxMaJ, CIVKHT HCTOYHHKOM IIIOKO03EI.

Ana nobo3HaTenbHbIX

WnurepecHo, uro emé B cepeaune XIX B. y4éHBIE CUMTANHN, YTO JHIID KJIETKH
pacTeHuil MOryT oOpa30BLIBATH HOBBEIE BEIECTBA, A KJIETKH KUBOTHBIX JIMINEHEI
Takoii BoamoskHOCTH. Ppannysckuil yuéasiit K. BepHap, nposeas cepuio oneiTos Ha
cobakax, 10Kasaj, YTo 3To He TaKk. OH KOPMHUJI co0aK MACOM, a B KPOBH YKMBOTHOI'O
obHapy:XHBaJ IVIIOK03Y. 3aTeM OH NPOaHAJIH3HPOBAJ KPOBb, IPOLIEALIVIO Yepes Iie-
4eHb, M 00HAPYIKUJI BEIlecTBO, II0 CBOMCTBAM IIOX0see HA KpaxMaJ., BepHap caenan
BBIBOJ, 9TO KJIETKH XMBOTHBIX TAKMe CHOCOGHBI 06pa30BBIBATE HOBBLIE BeIlecTBa.
A mosiyueHHOE COeJMHeHWe OH HasBaJl IVIMKOINeHOM.




21
XUMUYECKWUIA COCTAB XWUBOIo

KpaxmaJs 1 riImKOoreH AOCTATOYHO JIeI'KO PACIIeNIATcsa Ha MOHOCaXapu kL.
Hanpumep, B opraiuaMe ueJOBeKa KpaxMall IoABepraeTci AeHCTBUIO NUIIEBa-
PUTEeIbHBIX (PEPMEHTOB yiKe B poToBoit mosocti. [lenmionosa ke, HAIPOTUB,
OUeHb TPYAHO NOoANaéTcs pacuiernyieHunio. PepMeHT, aKTHBHUDYIOIIHMEA 3Ty pe-
aKIMIo, Yalmie BeTpeuaercs y 6axrepuil. BakTepun ToJcTOro KHIIeYHUKa (Tak
HaspIBaeMad OakTepuanbHas (GJopa) KUBOTHBIX M YeJOBeKa B IIpoliecce CBoei
JKUBHeJeATeIbHOCTH PACILIEIIAIOT IPYOyI0 PACTUTENBHYIO KIeTYaTKy, KoTopas
IIOYUTH He NMOAKAETCA AEeHCTBUIO NHUIIeBAPUTEIbHBIX COKOB.

OueHb 6JM30K 110 CTPOGHUIO K LEJJIIJI03€ XHTHH. ITO BeIeCTBO BCTpeYaer-
Ccfl B TKAHAX JKMBOTHBIX M KJeTKax rpuboB. Y WIEHHMCTOHOTMX XHMTHH CIYIXKUT
Ba;KHBIM KOMIIOHEHTOM HAPYsKHOI'0 CKelleTa, y I'PUOOB BBINOJHAET OIOPHYIO
(hYHKIIMIO B KJIETOYHBEIX CTEHKAaX.

Takum ob6pasom, moJucaxapHjbl UTrpPalOT OTPOMHYI0 POJIb B CTPOEHHUH
M JKU3HEAeATeJbHOCTH HBBIX 0PraiuaMoB. KpaxMai u riIUKOreH BBIITOTHAIOT
3anacarIlyio GYHKINIO U COCTABJIAIOT 3HepreTHYecKuii peseps opradusma. IIpu
HeoOXOAMMOCTH OHH JIETKO IIPeBpallalTcd B IVIIOKO3Y, KOTOpad IOABEPraeTca
OKMCJIeHHI0, ¢ obpasosaHueM sHeprum. llenniososa U XUTHH, obecreunBas
NIPOYHOCTH IMOKPOBHBIX CTPYKTYP PACTEHUI, 'PUOOB M FMBOTHBIX, BBITIOJIHAIOT
CTPYKTYPHYIO (CTPOUTENBHYIO) QYHKIIUIO.

Bonpocekl u 3agaHua

Yem xapakTepusyioTca MakpoMonekynbl OpraHuHeckux sewecta?
OB6bLACHUTE 3HA4YEHWEe TEPMUHOB «MOHOMEP», «NoAuMep». NpueeauTe NpUMepbl Noaume-
POB U WX MOHOMEPOB.
CpaBHUTE NPOCTLIE U CNOXHbIE Caxapa, BbIABUTE YEPTbI CXOACTBA W Pasnuyus.
M3BECTHO, 4TO KNETKWM NPEeACTaBMTeNeil pasHbiX LLApCTB XWBOW NPUPOALI MMEIOT onpe-
OenéHHble pasnuyms B CTPOBHWUW. A Kak OTIUHAIOTCS KNETKWU PaCTEeHWIA, XKMBOTHBIX 1 rpubos
no CBOEMY XMMUYECKoMy cocTasy?
OxapakTepu3yiTe ponb Yrnesoa0s B KU3HW KNETKW U OpraHvama.

6] Wcnonbays nudopmaumio, KOTOPY COAEPXUT PUC. 5, yCTaHOBMTE YePThl CXOACTBA U pas-
Nnu4Ma B CTPYKTYPE Kpaxmana v Uennionossl.

[7] Wcnonbays cnpasoyHble caitel UHTepHeTa (www.ru.wikipedia.org, www.medicall.ru), nog-
rOTOBLTE KOMMbIOTEPHYIO NPE3EHTALMIO HA TeMy «YrNeBodbl B PALMOHE HaLero nNuTaHus.
Ponb yrnesofoB B HOPManbHON XU3HEAEATENbHOCTA OpraHnamas.

§ 4. benkn

’() Kakosbl dhyHKUMK DEnkoB B opraHuame Yenoseka?
4 p

Crpoenue OeaxoB. Eciyu MCKIKWYUTH BOAY M BBIUUCIUTHL CYXYI0 Maccy
KJIeTKH, To GeJKH B Hell OyayT cocTaBiaaTs B cpenaem Oosee 50 % . Benkos
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B KJeTKax 0ojblie, 9eM KaKHX-Iu00 APYIHX OPraHHYECKHX COeAUHEHHI.
Tak, Gesok obpasyeT OCHOBY reMOryio0MHA, y4aCTBYIOLIEr0 B TPAHCIOPTE
KHCJIOPOAA K TKaHAM opraHoB. K Oenkam orHocar Gubpun, obpasyroomuiics
[IPH CBEPTBIBAHMY KPOBH, U KePAaTHH, COCTABJIAIOIIHI OCHOBY BOJIOC, IIIEPCTH,
HOI'Tei, IephLes.

Ans nob6o3HarenbHbIX

HasBectHO Gosee 170 aMuHOKHCIOT, HO ToAbKO 20 M3 HUX BXOAAT B COCTAB
6enKOB. OTO cepuH, rIMNUH, (PeHUIATAHUH, METHOHMH ¥ Ap. Bce aMMHOKHCIOTE
IIOCTPOEHE! IO o0memMy IJIaHy: coepar kapboxcuasayo rpynny COOH, onpene-
JAKINYI0 KHCJIOTHEIE CBOHCTBA, 1 AMUHOIDYIIIY NH,, npuzanomyo aMMHOKHCIOTE
cpoiicTBa ocHOBaHui. Takum o6pasoM, aMHHOKMCIOTA — aMdoOTepHOe coefuHe-
Hre. OTIMYAIOTCHA AMHHOKHMCJIOTHI CBOMMU OOKOBEIMHU IENAMH — padukaiamu.
OcobennocTi paZHKaJIOB BceX AMHHOKMCJOT, BXOAANIMX B COCTAB JaHHOro Oesnka,
OIpeeNsiloT ero cBoicTaa.

B 1871 r. pycckuit xumuk H. H. Jli06aBuH ycTaHOBUJ, YTO GEJIKH COCTOAT
U3 aMUHOKHCJIOT. JIpyruMu caoBaMu, GeJKH — 3TO MOJUMEDEI, COCTOAIINE U3
MOHOMEPOB — AMHHOKHCIOT (puc. 6).

ITpn B3ammMopelicTBHM aMHHOKHCIOT APYT ¢ ADYTrOM 00pasyloTCs MpOYHbIE
KoBaJIeHTHbIe cBA3H Mexay rpynnamu COOH oxamo#t amuaOKMCcnoTH U NH,
apyroii. Takue cBA3M HasbIBAITCA nenmudnbimu. CoelNHEHNEe U3 ABYX aAMH-
HOKHCJIOT IpejcTaBiifgeT coO00H AUIENTH], U3 TPEX — TPHUNENTH], U3 HEeCKOJIb-
Kux — nosunentus. Moaekyna Genka npejcraBiaser coboil noaunenmud, Tak
KaK MHOYKEeCTBO Pa3JIMYHBbIX AMUHOKHCJIOT COeIUHAIOTCS MeIITHIHBIMI CBA3AMHN
B OIpeJesIEHHOH mocienoBaTeabHOCTH (CM. puc. 6).

BajkHO 3HaTh, UTO HEJOCTATOYHOE COLEPIKAHME B ITHINE YeJOBeKa M PaIjHo-
He KHBOTHBIX KaKHUX-Tu00 aMUHOKHCIOT, BXOAANIHX B cOCTaB 0EIKOB, I'PO3HUT
HapymeHHeM oOMeHa BeIeCTB, 3aMeJJIeHHEeM pPOCTA M PA3BUTHUA OPraHuU3Ma,
NIPUBOAUT K DPA3JIUYHBIM 3400 IeBAHHUAM.

Wz 20 amuHOKHCIOT 9 He CHHTE3UPYIOTCA B OPTAHU3Me YesIoBeKa. DTO He3d-
MeHUMbLE AMUHOKUCLOMbL, K KOTOPDHIM OTHOCATCHA BaJIUH, JeHIUH, QeHuIaaa-
HUH, METHOHHH U Ip. YeloBeK Ho/KeH monyyars ux ¢ numeit. [Ipuuém Genku
KUBOTHOT'O IPOMCXOMKJIEHHUA colepskaT GoJbille He3AMEHMMBIX AMHHOKUCJIOT.
IToaToMy B panuoHe MOAPOCTKA OHM AOJIKHBI cocTaBiaATe 60 % ot obmiero xo-
JuyecTBa norpebisemoro Genka.

IlpocTpaBscTBeHHAas CTPYKTYypa OeJKoBOM Mojgerkyianl. MoJsekyna Oeiaxa
MOeT MMeTh Pa3JIMYHYI0 IPOCTPAHCTBEHHYIO CTPYKTYpPY (cM. puc. 6). Ile-
MOYKa AMMHOKHCJOT, COeJUHEHHBIX MENTHAHBIMHA CBA3AMH, 00pasyer nepsuu-
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BEJIKMU

CTpykTypHas GpopMyna aMmMHOKUCIOTSI

Monekyna
rAMUMHE — Cxemarn4eckoe
OfHO U3 ABaauAaTH uaoGpaxeHue
M cnoT,
= B%on?umx KapBokcunsHag ~ @MWHOKMCNOTHI
8 cocTas 6enkos rpynNnNUpoBKa rpynna
O6GpazoBaHme aunenTtuaa
R| Rz Hzo R1
H H H | H H | R,
\N—C/ (4] —|— N—-c/ o —P N—C | H
A A N /
H (o] H C H —_ C (0]
= R N
O0—H O—H Cc o
0—H
MNentnaHasn ceAsb
BropuuHasa cTpykTypa benka TpeTuuHaa cTpyKTypa

Genka — rnobyna

LipeTom Bbinenex
Y4acToK, rae rokasaHa
BTOpUYHas

YeTulpe rnobynsl

B Monekyne

Llens ua Monekyn paznuyHbIX aMMHOKUCNOT, remorno6uHa
3aKpy4eHHas B cnupanes

Puc. 6. Crpoenue 6enkop
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nyrwo cmpyrxmypy. IlociegoBaTelbHOCTE AMUHOKHMCIOT ¥ HX YHMCJIO B KarIoil
IMOJUIIENITHAHOM [eNH CTPOro OmpeeéHHBI. Bmopuynas empyxmypa — 370
NMOJIUNEeNTHAHAA Lelb, 3aKPYYeHHAas B cnupaib. COupass MOXKeT NPUHATH
(bopmy Kiay60ouKOB — 27100y.. B aTOM ciy4ae roBOpAT O mpemuuHoil cmpyk-
mype 6enxa. UHOra HECKOJMBKO 100y 00beANHAIOTCA U 00pa3yoT Yemaeep-
muunyto ecmpykmypy. TakuM coeiMHeHUEM fABJIAETCH MeMOTJIOOUH, B KOTOPOM
YeThIpe HOJUOENTHAHBIe IEeNOUYKH YJI0KeHBl B Buae riobyi, CoeuHEHHBIX C
reMoM JKeJjeaa.

ITox BospeiicTBueM Kakux-au60 GaKToOpoB (TeMIepaTypsl, AaBJIeHUSA, XH-
MHUYECKUX MU MeXaHUYeCKUX) XUMHUYECKINe CBA3H, VAPKHUBAOIUE ATOMBI
B MOJIEKYJIe, pa3pymaiTcsa, U 0eJIOK YTPAYHUBAET CBOK (DYHKIIMIO B KJIETKe.
HN3meHeHNs B ero CTPYKTYpe MOTYT ObITh BPeMEHHBIMH MJIHM HeobpaTu-
MBIMH.

Hapymenue TpéxMepHO#l IPOCTPAHCTBEHHOM CTPYKTYPBI G@TKOBBIX MOJIEKYI
B pe3yJbTaTe AEHCTBHA XHMHYECKHX, (DU3MUECKUX, MEXaHUUYECKUX M APYrHX
GaxToOpOB HasbIBAIOT deHamypayuel Geaka.

ITpocreitmuit npumMep AeHATYpPALMNA — IPUIOTOBJIEHNE AUYHUIILI: CTPYKTY-
pa Genka AHIA OJ BAUSHUEM BLICOKOH TeMmepaTypsl paspyumiaercsa. Fagect-
HO, YTO B MeAHIMHE B KayecTBe Ae3UH(MUIHUPYIONIEro CPeJCTBa MPHUMEHAIOT
3THJIOBBIM CIIUPT, TAK KAK OH BBI3BIBAET NEeHATYPALMIO 0eJIKOB 6aKTepHaIbHBIX
KJIETOK.

Jlenarypanum, K DpuUMepy, IojBepraercs 0eJIOK, COCTABJIAIOIIMNI ceKper
NayTHHHON ’KeJieabl nayka. I[layk BeIZeNIfieT KaNeJbKy CeKpeTa, B Pe3yabTaTe
MEXaHHYEeCKOro HaTsKeHHA CTPYKTypa Oelka HapyllaeTcsi: M3 pacTBOPHUMOM
(hopMBI OH IMEpPeXOAUT B HEPACTBOPUMYKI — 00pasyercs HUTh HAYTHHEI.

Bo Bcex nepeuncieHHBIX PUMePaxX HAPYIIEHHEe CTPYKTYDhI U CBOHCTB GeJ-
KOBOH MoJieKyabl Heob6patTumo. Ho uHorza 6esnok B ONpeNeNEéHHBIX YCJIOBHAX
MOKET BOCCTAHOBHTH IPEKHIO NPOCTPAHCTBEHHYIO CTPYKTYPY. DTOT IpoIecc
Ha3bIBAIOT peHamypayueil.

®Oyakuuu 6enkos. Benku ocymecrBiasier gepmMenmamusHyo GyHK-
nuio. Pepmenmut (ot nar. fermentum — OGpoKeHMe, 3aKBaCKa) — 3TO
OeJKM-KaTaaU3aTOPhl, YCKOPAIOIINE XuMudeckue peakuuu. [eficTeue g0d0ro
¢depMeHTa CTPOro HANPaBJIEHHO H COTJIACOBAHO ¢ paboToil Apyrux ¢epMeHTOB:
V KaJ0ro CBOH «00beKT BHUMAHUA» — MOJIEKYJIbI BelecTB, NpPeBpaIeHns
KOTOPBIX OH akTUBHUDpYyeT (puc. 7). Tak, depMenT ypeasa peryJupyeT paciiern-
JeHHe MOYeBHHBI, (pepMeHT aMuIasa — Kpaxmaja, a QepMeHTsI IpoTeassbl —
GenKoB.

@epmenTaTUBHAA GYHKIUA GEJIKOB IMUPOKO MCHOJB3YETCH B IMPOMBIIILIEH-
HOCTH, MequnuHe, 6brTy. Cerogusa oxkono 80 % Bcex BHINYCKAEMBIX MPOMBIII-
JIEHHOCTHIO MOKIIHX CPeACTB coaep:kar (pepmeHTHI (cM. puc. 7).
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BENKW-®@EPMEHTDI

Cxema mexaHuama
depMeHTaTUBHOTO pacluennelms

dDepMeHT, paclennaiowmn kpaxman
(amunasa),
npoasuraeTcs
BAONE
MOnekysbl
Kpaxmana

Monekyna
OTwennexHve Kpaxmana

rMOKO3bl

depmeHT, paclennsiowmii Genok
(npoTeasa)

OTwennéHHan Monekyna
Monekyna ammMHokucnotel  Genka

AmMmunasa He MOXET pacllenvTh
MOnekyny
Benka

MpuHuwn geicTens
6uomoioLLero cpeaAcTea

[pA3b Benok

3arpsasHEHHOe BONOKHO

DdepMeHT, pacilennsiowmn
BGenok (npoteaza)

et
s-nirj oo ::li

PacTeopé&HHas rpasb

«PaBoTa» BMOMOIOLLEro cpeficTsa

MepuaioLinii CBeT XyKa-CBeTnaka
00BACHAETCA QEepMEHTHLIM OKUCNIEHWEM
Genka noundepuHa KUCNopoaoM Bo3ayxa

Puc. 7. @epMeHTHI celU(GHYHEI, T. €. KATAJIN3UPYIOT IPeBpallleHUs CTPOro
OIpejeséHHLIX BelllecTs
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Ana niob6o3HarenbHbIX

Eme B XVIII B. wranbasckuil yuénsiil JI. Cnannasnanu, uaydas Opolece IIH-
IIeBapeHnus y JKMBOTHBIX, OOHAPYIKHJ BelllecTBa, crocofHbIe pacenasiTh 0 6eJKH,
u caxapa. Hemenkwuii xumuk 9. Byxsep B korne XIX B. caenan nHTepecHOe OTKPhI-
THe: paspyIIeHHbIe KJIeTKH APOXIKel, KaK U KUBble KJIeTKH, PACHIEIIAIOT caxap Ha
CIIHPT M yriaeKUceanli ras. Tak oTkpblIn dpepmenTsl. OQHAKO TO, YTO (hepPMEHTHI — 9TO
Oenku, BLISICHUIIM ropasgo nosaaee: B 1926 r. amepukanckuii 6moxumuk II. Camuep
MOJIYUYHJ IepBble KPUCTANIHUKH (hepMeHTa ypeassl. PepMeHT oxazancsa OeaxoM. 3a
9TO OTKDPBITHE eMy 6blia npucy:kaeHa Hobenesckas npemus.

HazBecTHO, 4TO cozep:kamue GeJIOK NMATHA OT TOTA, KPOBH, AWYHOTO JKEJITKa
WJIM JPYTHX OHUINEBBIX OCTATKOB YAAJATCA ¢ foabmuM TpygoM. B mauame XX B.
K ODBIYHOMY MOIOINEMY cpejAcTBY nonpoboBanu f06aBiafATH MOPOIIOK, MOJYYEHHBIH
U3 IOJKeayA0MHOH Kejledbl JOMAIIHUX >KHBOTHBIX. DTOT MOPOIIOK OKasajics ad-
dexkTUBHONH 6MOM06aBKOI, TAK KaK COAep:KaJl NpOoTeashl MOAMKEeIYA0OUHOHN Kesessl,
KOTOpBIE pacilenyany 6elku Ha aMUHOKHCIIOTHI,

B pesyabpTare Ob1 mosyueH 3amMedyaTeNbHBIH adEeKT — NATHA ¢ Geabs Jerko
OTMBIBAJIHCh.

Cmpyxmypuas (cmpoumenvras ) QyHKIHAsA OEJIKOB 3aK/II0Ya€TCA B TOM, 4TO
OHH ABJAITCA OCHOBHBIM CTPOUTEIbHBIM MaTEePHATIOM KJIETOK: BXOAAT B COCTaB
6uonmorudyecKkux MeMOpaH U BHYTPUKJETOYHBEIX CTPYKTYD.

Tparcnopmuas GyHKIUS GEJIKOB COCTOUT B CBA3BIBAHUM M MEPEHOCE MU
MOJIEKYJI ¥ MOHOB B IIpejieJiax IeJIoro OpraiuaMa. B TpaHcmopre BEeIIecTB y4acT-
ByeT OeJIOK reMOrJIo0HH.

5 BcnomHuTe, Kakve coeguHeHus TPaHcrnopTupyeT remornobuH B opraHuame
3 MHOTMX XWMBOTHBIX, B TOM YMCNE 1 Yenoseka.

suzameavran GyHKIIMA OEJIKOB 3aKJII0YA€TCA B MX CHOCOOHOCTH, M3MEHSAA
CBOIO CTPYKTYPY, OCYILECTBJIATh HallpaBjieHHoe ABuskeHHe. [IpumMepamMu Moryr
CJHYKUTh OEJIKM MBIIIEYHOrO BOJIOKHA AKTHH ¥ MHUO3MH.

Pezynamoprasa GyEKIHA ocyliecTBIsgeTcAa OelKaMH-TOPMOHAMM, Y4aCTBY-
IOIMMHE B PeryJIANMAN AKTHBHOCTH KJETKHM M opraHuama. Hampumep, Gesok
CcOMATOTPONHUH (FOPMOH poOCTa), BEIAENSEMBIH I'MIIO(PHU30M, PEeryJupyer pocT
KOCTeH W MBIIIII.

HWucynmH, cocToAnMii U3 ABYX Ilemneil, BEIpabaTeEIBaeTCA B MOMKEJTYI0UHOM
JKeJie3e M BBINOJIHseT (MYHKIHUIO Peryasanuu obOMeHa IVIIOKO3bl B OPraHH3Me.
Bnarogapsa MHCYJHHY IJIIOKO3a IEpPEeXOJUT M3 KPOBH B TKAHHM M B MBIIIIAX
npeBpamlaeTcs B TJIMKOTEH.

3awumnan GQyHKIUA OeJKOB TaksKke IIMPOKO u3BecTHa. Ha wysKepoaHble
JJiA OpraHu3Ma BelllecTBa, Ha3blBaeMble aHmuzeHamu, NO03BOHOYHBIEe H{HUBOTHEIE
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croco0HBI BeIpabaThIBaTL 0COObIe GEIKHA — aHmumena. AHTHTeNa CBA3LIBAIOT
aHTUreHsl. Takue peakIuy JeKaT B OCHOBe HMMYHHTETa, ¢ HUX HAYMHAETCH
obe3BpexxMBaHUe TOKCHYHBIX JJf OPraHM3Ma BeIecTB, ycTpaHeHHe OoJie3He-
TBOPHEIX DakTepuid.

Y MHOTHX pacTeHMil oA JelCTBMeM HM3KUX TeMIepaTyp CHHTe3HPYHTCHA
ocobble OeJIKHA XO0JIOZOBOTrO IIIOKAa, 3aIIHIIAI0NIAe KJIeTKY OT PaspylleHnusd KpHu-
cTajaJaMM JbAa. Pacrosiarasich Ha IOBEPXHOCTH JIEAAHBIX KPUCTAJLIOB, DeIKH
XO0JIOZAOBOTr0 IIOKA TOPMOBAT HX 00pasoBaHWEe B KJETKaX U MeKKJIeTHHKaxX
M TeM caMbIM IIPeJOoTBpaIaioT rubesb pacTeHUA B XOJOAHOE BpeMdA roja.

IIpu oxucaeHuu 6GeTKOB BBIZEJAETCA DHEPruf, HCIOJb3yeMas 3aTeM JJid
CHHTE3a HOBHIX COeAMHeHHi. B aTOM cOCTOMT UX aHepzemuueckas GyHKUIUA.

Takum obpasom, pyHKIHH, BEIINOJHAEMbIe OeJIKaMu, JOBOJBHO MHOTOYHC-
JeHHBI U JIe3KaT B OCHOBe MHOrooOpas3us NposBJeHWNH xkusHu. HHTEpecHO,
HAIpuMep, 4YTO Y JKYKOB-CBETJIAKOB HMEIOTCSA CIelualibHble KJIEeTKH, HAIOJI-
HEeHHBIe 0COOBIM Oenxkom — ronudepuHoM. Biarogapsa «cBoeMy» (epMeHTy
OH OKHCJsAeTCH KUCIOPOJOM BO3AyXa, IPOUCXOIUT CBETOBas BCHBIIKA. Takum
MEepIaIINM CBETOM HACEKOMOe IpHUBJIEKaeT caMKy (cM. puc. 7).

Bonpocb! U 3apaHus

[1] Wcnonbaya uHdopmaumio, KOTopyto cogepxar puc. 5 u 6, ycTaHoBUTE HYEPTblI CXOACTBA
W OTNUYKUA CNOXHBIX Yyrnesonoe u 6enkos.
Ob6bacHUTE, Novemy Oenku HasbIBalT NoaAuNenTuaaMn,
YeMm nepeuyHasa CTpykTypa 6eska oTiM4aeTcs 0T BTOPUYHON, TPETUYHOM 1 YeTBePTUYHON?
Kak 4enosek ucnonbayet cnocobHocTe Benka k geHatypauun? lNpuseaute npuMmepsl
NPofABNeHUA AeHaTypauuu 8 npupoae.

5] MPOKOMMEHTUPYATE YTBEPXAEHWE O TOM, 4TO BENKK UMEIOT OrPOMHOE 3HaYeHWE B XN3HW
nioboro opraHusma.
Moyemy pepmMeHTs HasbiBaloT Guonorudeckummn karanusaropamn? OBBLACHUTE CMbICH
BbipaXXeHua «cneunduyHoCTb AenCcTBna depMeHToB»,

[7] Wcnonbays AONONHWUTENbHYIO MTepaTypy U pecypchl MHTepHeTa (www.ru.wikipedia.org,
www.medicall.ru, www.elementy.ru), NnoaroToesTe Npe3eHTaumnio Ha Temy «benku — 06s-
3aTenbHbll KOMNOHEHT NUTAHWA YenoBeka».

§ 5. HykneuHoBbIe KUCNOThI

5
J) Mo4yemMy HyKNeWHOBbIE KMCNOThbI OTHOCAT K Makpomonexynam?

Hauaso u3yuyeHuI0 HYKJIEMHOBBIX KHUCJIOT IOJOKHII HIBeHIIAPCKUN OHOXUMUK
@, Mumep emé Bo Bropoi nmososuse XIX B, B anpax 1eHKOMUTOB OH 00HADYIKII
COeIMHEeHHE, KOTOPOe OTJIMYAJOCH II0 CBOMCTBAM OT OEJIKOB, Y)Ke M3BEeCTHBIX
K ToMmy BpemeHH. IToszHee aTo coeguHeHMe HA3BAIN HYKJIEMHOBOM KHUCJIOTOM.
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Hyxneunoévie kucromut (or nar. nucleus — siapo) — OMONMOJIUMEDPBI, MO-
HOMEPOM KOTOPBIX CJYIKAT CTPYKTYPHBIE 3BeHbA — HYKJOTHABI. MHOKECTBO
COelMHEHHBIX Mek 1y cO00H HYKJIEOTHAOB 00pasyioT AJUHHYI0 HEPA3BeTBIEHHYIO
Lellb — NOAUHYKAeomud.

Hyxkneorun, B cBOIO 04epess, COCTOUT U3 TPEX KOMIIOHEHTOB: OCTATKa (hoc-
(OpHOI KHCIOTHI, NATUYIJIEPOAHOTO CaXapa ¥ a30MmUucmozo 0CHOGAHUS.

Cyimectsyior Ba Tuna HyKJaenHOBBIX KucjaorT — JIHK (nesoxcupubonykien-
HoBada kucjaora) u PHK (pubonyknennosasa Kucaora).

JHK (@esoxcupubonykneunosas xucaoma) npeacrasjiser coboit rurant-
ckyio mosexyay. anua JJTHK mosxer gocTurats 0HOr0 MeTpa, ONHAKO CTPYK-
TYPHBIE 0COOEHHOCTI MOJIEKYJIBI IIO3BOJSIOT el OBITh JOCTATOYHO KOMIAKTHOM,
4T00BI IOMEIAThCA B AAPe MUKPOCKOIMYECKON KJIeTKH. B cTpyKkTypHOIt opra-
Huszauuu MoJseryias!l JIHK pasimugaior nepBUYHYIO 1 BTOPHYHYIO (MAKPOMOJIEKY-
JIAPHYIO) CTPYKTYPEI.

ITepsuynaa cmpyxkmypa JHK npeacrapieHa MOJMHYKJICOTHUIHON Ienbio,
00pa30BaHHON YeTBIPbMA THIAMH HYKIeoTHI0B. Kam st nykaeorun [JHK co-
CTOUT M3 ocTaTKa (Ooc(OPHOIl KHUCIOTHI, caxapa Ae30KCHPHO03bl M A30THCTOTO
ocHOBaHMsA (puc. 8). A30THCTBIX OCHOBaHHWI Bcero yetnipe: adenun (A), z2ya-
Hun (I'), yumosun (L) u mumun (T). ITo HaTUUMIO TOTO UM HHOTO A30TUCTOTO
OCHOBAaHMA B HYKJIEOTHE U OIpeaessieTcA THII IIOCJeJHETO.

Mogens crpoenus makpomosiekyisl JIHK (eé BropuuHoi cTpyKTYpHI) 6BLIa
npejyoxeHa B 1953 r. amepukanckum 6uodusuxom I:x, YOTCOHOM M aHTIHIi-
ckuM regetukoM @. Kpuxom. OTKPBITHIO IPEAIIECTBOBANA OIPOMHAA HCCIIe/0-
BaTesibcKkadA pabora. Mcnonbays qaHHbIe DEHTIEHOIPAMM, YUEHBLIE MATEMATHAYEC-
KN BBIYHCIMJIM M cMmojenuposanu mosexkyny [THK. ITos:xe nmpaBHaBHOCTE HX
pacuéroB noareepauaack. B 1962 r. 3a ¢cBoé OTKpBITHE YUYEHEIE OBLIN YAOCTOSHDI
HobeneBcKol npeMuu.

CornacHo mozenu, paspaboranuoi Ixx. Yorconom u ®. Kpukom, Mojexyna
JHK npezacraBieHa B KJIeTKe COUPAIbIO, 3aKPYYEHHOH BOKPYI' COOCTBEHHOM
OocH M cocTofAmed u3 AByX neneit. OHA HANIOMHHAET BEPEBOUYHYIO JIECTHUILY,
«IIepeKJaZuHbl» KOTOPOH 00pas3yIoT Naphl A30THCTHIX OCHOBAHHN HYKJIEOTH/IOB
NMpOTHBOJEXRAIUX 1Heneit. IIpocTpancTBeHHas KoH(UIypaluua ageHHHA [M03BO-
JIAeT eMy CIapuBaThCA JUINb ¢ TUMUHOM. [logo0HEIM 00pPa3oM COOTBETCTBYIOT
ApYT APYTry IIOBEPXHOCTH T'YAHWHA M IUTO3MHA. AIeHHH C THMHHOM COEeIUHAIOT
JBe, a MUTO3HUH ¢ TYAHWHOM — TPH BOXODOAHEIEe CBA3HU (puc. 8).

3 e
)) Y10 npeactasnsioT cobol BOAOPOAHLIE CBA3NT?

ITapbl a30THCTBHIX OCHOBAHUII HYKJIEOTHAOB, B3AMMOJOMOIHAIIIAX APYT
Apyra, Ha3blBamwT KomMniemeHmapHbLmu. ROMIIJIGMEHT&DHOCTL — VHHBep-
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AE3SOKCUPUBOHYKJIEMHOBAS KUCJIOTA

CTpyKTypa HYKNneoTuga — MOHOMEpa HYKNeMHOBbIX KUCAOT

NH,
docharHan 1 2
e I | N AsoTuctoe
oH—T—o = CH, X NJ OCHOBaHue

(aneHnH)

OH

MaTuyrnepoaHuii caxap OH OH
(nezokcupubosa)

HyknenHosble KMCNOoTE CTPOATCH Takum 0BpasoM, 4To GocdatHas rpynna ogHoro
HYKNeoTnaa NpUcoeamMHAeTCR K caxapy Apyroro.
Mexay aaoTUCTEIMK OCHOBaHUAMW HYKNEoTMAOE 06PazyioTcs BOAOPOAHLIE CBASH.

KopoTkuii yuacTok ABOWHOMR
cnupanu AHK

AnehuH Tnma

LntosnH

BonopopaHeie
CBASK y 5
MNapa ocHoBaHWUA

Puc. 8. Crpoenue ne3okcnpuboHyKJIEHHOBOH KHCIOTHI
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caJbHBIA TPHUHIIAI, JeXXaluii B OCHOBE CTPYKTYPhI U QYHKIHOHHDPOBAHHSA
JHK B Kierke.

Moneryna JHK cnocofHa K caMOBOCIPOM3BEAEHHUIO IYTEM yaBoeHus. Ilof
JeiicTBueM ¢depmeHTOB ABoMHHaA cuupans [JHK packpyuuBaercs, cBA3HM MexIy
430THCTBIMH OCHOBAHHAMHU DPas3phIBAIOTCA. 3aTeM KajK[as Lelb MCIOJIb3yeTrcs
B KayecTBe MaTpHUIbl 1ja cOopku cBoeil xonuu. Konmum crposTca M3 HYKJI€O-
THI0B, HAXOJANIUXCA B AApe B ¢cBoOOAHOM cocTossHMM. Hanpumep, afeHUH CBO-
OopHOrO HyKJIEoTHAA 06pasyeT JBe BOAOPOAHLIE CBA3H C TUMHHOM HYKJIEOTHAA
maTpunsl. IluTo3uH cBOGOJHOrO HYKJIEOTHJAA IPHUCOEAUHAETCA K I'YAHHHY —
KOMILIeMEeHTapHOMY a30THCTOMY OCHOBAHMIO ITounenTuaHoi nenu. Ilocrenenuo
u3 oanHoil monexkynsl [ITHK dopmupyiores ase, Kaaas U3 KOTOPBIX COAEPIKAT
OZIHY MaTePHHCKYIO 1 OJHY BHOBb CHHTE3MPOBAHHYIO IIeNlb. ¥ JBOEHHE MOJIEKYJI
OHK npoucxoauT nepez AeJeHHEM KJIETKH.

Boasmasa gacte [JTHK cocpenorouena B sigpe KIeTKH, 4 HeOOJbIIOE €8 KOJIH-
YecTBO HAXOJAHUTCA B APYILHX OPraHOMAAX — MHUTOXOHAPHUAX, ILJIACTHAAX.

Bonpoc o pyuxknuax JTHK BonHOBaN yYEHBIX ¢ MEPBOro AHA €€ OTKPBITHA.
B ITHK sakaiodyeHa HHDOPMALUA O CTPYKTYpe BeeX OeIKOB, HEOOXOJMMBIX
oprauamy. 9ra HHGOPMALIKA 3aIIMCAHA B JHHEHHOH IIOCIeJ0BATEIbHOCTH HYK-
JgeotHn0B. Tak Kak OeJIKH UIPAaOT NEePBOCTEIEHHYIO POJIb B YKH3HEAEATEIbHOCTH
OpraEMaMa, yJyacTBYs B €ro CTPO€HHH, Pa3BUTHH, 0OMEHe BeleCTB, TO MOXKHO
yTBepaxaarh, uTo [JHK xpanur nadopmanuio 06 opragusme. B arom saxiioua-
eTcsa eé BarkKHelImasa QyHKIMA.

PHK (pubonykneunosas Kucaoma) — Tak:Ke MOJHHYKJIEOTH/, HO B OTJINYHE
or JHK npezncrarieHa B KJeTKe OJHOLENOYeYHOM Mojerysoi. [Toaunykieo-
runuyio nens PHE cocraBiaoT rakike dersipe Tuma HykJeoTuaos. Ilo csoemy
coctraBy HykKJeoTHs PHK oramuaerca or mykiaeoruna [JTHK. Bmecto yriaesoma
fe30KkcHpubO3El mpucyTCTBYeT pubo3a, THMHH 3aMeHAeT OJIHU3KOPOACTBEHHOE
a30THCTOE OCHOBAHUE — Ypayu.

B xierke obHapyxeHo HeckoabKo Tunos PHK, kakaas u3 KOTOPBIX OTIHAYA-
eTcA CTPOeHHEeM U BhIMOJHAeMBIMH pyHKOnuamu. [napHas pyarnua PHK — eé
y4JacTHe B CHHTe3e GesJIKOB.

Mampuunasa PHK (mPHK) — xonus yuactka [IHK, rae sanucana nudop-
MaIHA 0 YHUCIe, COCTaBe M IOCJIeJ0BATEJIbHOCTH AMHHOKHMCIOTHBIX OCTATKOB,
OIpeAeNAIIUX CTPYKTYPY ¥ MyHKIHY OeakoBoi Monekyasl. Takum obpasom,
B MPHK zakiaiouéH niaaH moCcTPOeHHA MOJIEKYJIbI MOJHUIIeNTHAA.

Poabs mpancnopmuoi PHK (mPHE) cocTOUT B IPHCOEAUHEHNU MOJIEKYJIbI
aMHHOKMCJIOTE ¥ TPAHCIIOPTHPOBKE €€ K MecTy COODKH OelKOBOM MOJEKYJIbI.

Pubocomanvnaa PHK (pPHK) coenunsiercs ¢ 6enkom u oGpasyer ocobsie
OprasouAbl KJIeTKH — pubocomel. Biarogaps um ocyuiectBiasieTca cbopka mo-
JIMTIeTITUIHOM eI,
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Bonpocbl n 3apanua

[1] Wcnonb3ys uHdopmauuio, KOTOPYyo coaepxar puc. 6 n 7, yctaHoBute 4epThl CXoacTea
W Pasnuyna B CTPYKTYpe BENKOB 1 HYKNEWHOBbLIX KMCNOT.
OBBLACHUTE NPOUCXOXOEHWE TEPMUHA «MNONUHYKNEOTUA». B 4EM pasnuy4msa B CTPOEHUK
Hykneotuaoos AHK n PHK?
OxapakTepuayite 0CO6EHHOCTW NEPBUYHON U BTOPWYHON CTpyKTYpbl AHK.

(4] lMpepctasbTe matepwan naparpada o cxonctee n otnmdmmn JHK n PHK B Buae cxemel
B TETPaau.
JokaxuTte, 4TO NPUHUMN KOMNJIEMEHTAPHOCTU MIpaeT peLaiouwlyio ponbk B CamMOBOCNPO-
masegeHum AHK.
Oxapaktepuayite GyHKUMU HYKNEUHOBbIX KUCNOT B KNETKE.

[7] C nomoulplo kakux MeTonos uccneaosanus Ix. YotcoH u @, Kpuk yctaHoBMNK Moneky-

napHyo cTpykTypy AHK?
[8 Mpoutute kHury [Ix. YotcoHa «[lgoiHana cnupans» (Www.bookz.ru) u BeiCTynuTe nepen
OAHOKNACCHUKamm ¢ coobeHnem Ha Temy «McTopua oTKpbITMA CTPYKTYPB! JHK>.

§ 6. Jlunnael. ATO

5 ~
)) lNoyemy XUpbl — BaXHbIA KOMMOHEHT nutasua?

Jlunuae! (ot rped. lipos — KUpP) — OpraHMYECKHe COeJUHEHHUA, OCHOBHBIM
KOMIIOHEHTOM KOTODBIX ABJAIOTCH JKHDPHBIE KHCJIOTBEI. B oTinmuume ot Genxos,
nonucaxapunos, JTHK nu PHK, nunuasr He orHOCAT K Makpomosiekyyaam. OHHM
MaJopacTBOPMMEI B BOJle, HO XOPOLIO pacTBopaiorca B adupe, 6eH3nHe, XJIO-
podopMe M HEKOTOPBHIX APYI'MX PACTBOPUTENAX. DTO B 3HAUYHTEJIbHOH CTEIeHH
o0bACHAET TO, YTO ¥ TOKCMKOMaHOB, HIOXAIONIUX PACTBOPHUTENH, B CKOPOM
BpeMeHH pas3BUBaeTCs HAeCTPYKIHUA (paspylleHHe) MO3TrOBOH TKaHHW, B COCTaBe
KJIETOK KOTOpPOH MHOI'0 JHUIIHIOB.

BrigensoT MTUOUABI IPOCTBIE U CJIOXKHBIe. MOJIEeKYIbI IPOCTHIX JIUITHIOB
COCTOSAT M3 OCTATKOB JXKUPHBIX KMCJIOT U cnupToB. K aroil rpynne orHocarcs
scupwt (puc. 9). OHM 3amacaoTcsa B BUJEe KaleJleK B IIUTOIIA3ME KJETOK H
CJIY7KAaT IeHHbBIM HCTOYHUKOM 3Hepruu. IIpm ux pacmienyieHuu sHepruu BhI-
pendercda B 2 pasa OoJblle, yeM IPH pacliell/IeHHU TaKOI'0 Ke KOJUYecTBa
IJTI0KO3EI.

B »xupOBO# TKaHU XUPHI cocTaBaAoT 10 90 % cyxoit maccs! KireTok. Ilomu-
MO SHEPreTHYeCKOH KHPBI BHINOJHAOT B OPraHu3Me cieyiolue (QyHKIIUT:
® 3alUTHYIO, TaK KAaK JKUPOBasg TKaHb IIpefoXpaHAeT BHYTPEHHHE OPraHbI

OpraHmaMa OT IIOBpeXAeHHUN NPy MajeHuAX, yiaapax;
® TEIJIOM30JANHMOHHYIO, IIOCKOJbLKY KHPOBasA TKAHbL IIJIOXO IIPOBOAUT TEILIO

U TeM caMbIM 3allUINAaeT OPraHU3M OT IepeoXJa’kJeHHsd, 4To 0CcoDeHHO

BAKHO AJiA o0uTaTeseil paliOHOB ¢ XOJOAHBIM KJIMMATOM.
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CTPOEHUWE XWUPOB (Ha npumepe Tpurnvuepuaa)
TI ﬁ CrpykTypHas ¢opmyna
H~-C-0-C-CH,~ CH.- CH,-CH.- CH,- CH.- CH.- CH.— CH.- CH,- CH, |
oF
H-C~0-C-CH,-CH.- CH,- CH,- CH.- CH,- CH.- CH.- CH,- CH.~ CH,- CH.-CH, =
T
H-C~0-C-CH,.-CH-CH.- CH.- CH,- CH-CH,-CH~CH, |
1 - = KupHele
H KMCNOTHI
Mopgens
MOnNeKyns!
TpUrnuuepnaa

Puc. 9. BonbIHHECTBO KHPOB COCTOMT M3 TPEXATOMHOIO CIMPTA TIHIEPHHA
1 HHUPHBIX KHCJIOT

Kpome Toro, 3anmacel }KHUpa B DOAKOXKHOU KJIETYATKe MIICKOMUTAIOIINAX [103-
BOJIAIOT UM IlepeKUBATh HeOIaronpuATHLIE IEPHObI, CBA3AHHBIE C HEJOCTATKOM
KopMa H BoJbl. sKHBOTHEBIE, 06HTAIONIME B IYCTHIHAX, 3HAYUTEILHYIO 4aCTh He-
00XO0AMMON AJIA KU3HEAeATEIHFHOCTH BOABI HOIXYYAI0T O1aroapsa pacilenIeHuo
B OPraHU3Me JKHPOB.

KoMneKkcsl TUIHUI0B ¢ MOJIEKYJIaMH ADYTHUX BeIecTB, Hanmpumep 6eJKOB
H yIJIeBOJOB, OTHOCAT K I'PYIIIE CJIOKHBIX JHUIHAO0B.

Ocobo BeIZENAT Pocgonunudv, B COCTAB KOTOPBIX BXOAHMT (ocharHas
rpynna. B kiaerke (ocoIUNUABl BBIIIOAHAKT CTPYKTYPHYIO (DYHKIHIO: OHH
BXOJIAAIT B COCTAB KJIETOYHBIX MeMOpaH — TOHKHX ILIOTHBIX IJIEHOK, KOTOPEIMH
«0JIeThI» BCe KJIETKH M OOJBIIMHCTBO BHYTPHKJIETOYHBIX OPraHOMIOB.

AT® (agenosuntpudocdopuas kuciaora). Hu ojHa xuBasi cucreMa He
MOXKeT CcyliecTBOBaTh 6e3 NPUTOKA 3HEPIHH, KOTOPasdA MCIOJb3YeTCH JJisd
CHHTe3a HeOOXOJMMBIX COEJANHEHHH, PA3MHOKeHHUHA, BBIJIEJIeHUA NPOAYK-
TOB KU3HEJeATeJbHOCTH U APYIUX KHU3HEHHO BaXXHBIX npomneccoB. OxHH
OpraHu3Mel (HallpuMep, PACTEeHHA) HCHob3yIoT aHepruio ConHIa, a Apyrue
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(#HUBOTHEIE, TPUOBI) — SHEPIrUI0, 3aKJIUYEHHYIO B I'OTOBBEIX OPraHWYeCKHX
BelecTBax.

OHEeprus 3aracaercs B KJIeTKaxX B BHJe 0CO00I0 XUMHAYECKOT0 COeIUHEHUA —
adenosunmpugocpoproi xucromo. — ATP, KOTOPAs BHIIOJIHAET B AKUBBIX
CHCTeMaxX pOJIib HAKOIMTEJNS U XPaHHUTeJA dHePruH.,

Monexyna AT® 1o cBoEMY CTPOEHUIO SABASAETCH HYKJICOTHIOM, B COCTAB KOTO-
POro BXOJAT a30TUCTOE OCHOBAHME aIecHHH, caxap pubosa u Tpu ocrarka (pochopHOit
KuesnoTel. OcraTkn (HocHOPHOE KUCIOTH COBJUHAIOTCH APYT C APYTOM 0COOBIMHU
XUMHYECKUMH CBA3AMH, Ha3bIBAEMBIMU MaKpospzuieckumu. Makpoaprudyeckue
cBa3u (ux B AT® nBe) GoraTel 9Hepruei, HeNPOYHEI, JIETKO pa3pbiBaioTes. Ilpn
PaspeiBe MaKposprudYeckoi cBaAsm ocBoboyxaaerca 38 KI[:k sHeprum, KoTtopas
HCIIOJIB3YeTCs /I COBepIleHusA Bcex BUAOB paborei. ATD repsier oxny doc-
darayio rpynny u npespaimaercd B AIID — aneHosuHAKMDOCDOPHYIO KHACIOTY
(puc. 10). Eciu orpeiBaroTCs cpasy gsa octaTka dochopHoil Kucaorsl, To AT®
upespamaerca B AM® — aneHo3uHMOHOGOCHOPHYIO KHUCIOTY, COAEPIKAIIYIO
JIHIIB OHY MOJIEKYJY (oc)OpHOI KHCIOTHI.

ALEHO3UHTPUDPOCDOPHAH KUCNOTA

SHeprua
Makpoaprudeckas
caqaﬁ" ap\e /\% p
. PocdatHLie rpynnsl
(ocTarku
/d:ocd;opnoﬁ KMCTOTBI)

AperosnHandocdopHan
kucnota (ALlD)

AneHuH
AneHoauHTpudochopHas k:\'
xmucnota (ATD) SHeprua

Puc. 10. Crpoenue agesosuuTpudochopuoit kucaorsl. IIpu paspeiBe MaxposprugecKoi
cBA3N BhIfendercs sHeprus, AT® upeepamaerca s AJlD

2 — Equmosa, 9 wa.
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Bamac AT® B KJeTKax OpraHMU3MOB OTPAHMYEH M IONOJHIETCH IOoCpej-

cTBOM IpucoenuHeHuA (ocharHoi rpynnsl ¥ AJIP BO Bpemd IIPOIECCOB
AbIXaHufA, Oporkenusa uian dorocunresa. AP, npucoeaAnHUB OCTATOK (hoc-
(hopHOIT KMCcIOTHI, peodbpasyerca B AT® u BoccTaHaBJAMBAET 3alac 9HEPTrUu
B KJeTke (cm. puc. 10).

Bonpocbl u 3apaHus

@

&

©

Mcnonbays nHdopmMaumio, KOTopyo COAEPXUT puc. 9, ycTaHoBuTe 0COBEHHOCTU MONEKy-
NSPHOTO CTPOEHUS XUPOB, KOTOPLIE ONPeaensaioT XMMUYECKUE CBOMCTBA 3TUX COBANHEHWIA
W X PONb B OpPraHusme.

Mcnonb3ya aHaHua U3 npeabioylumx pasgenoe 6uonorun, a takke Guankn, gokaxure,
YTO XWUPbl MOTYT BbINONHATE MHOXECTBO YHKLUWA B OPraHn3mMe XUBOTHBbIX.

Mouemy monekyny AT HasbiBalOT akKyMynsTOPOM aHeprumn 8 knetke? OBbacHuTe,
kakue 0coBeHHOCTH XMMWYEeCcKoro cTpoeHus ATD onpenensaoT pofib 3TOM0 BeEwecTsa
B OpraHuame.

OxapakTepvayiTe npoueccsl B3aumonpespatieHunii 8 cucteme ATO — AD — AMOD.
Kakosa ponb Makpoapru4eckux CBS3en B NPEeBpaLLeHu 1 XpaHeHnn aHeprumn?
Mcnonb3ya O0NONHUTENLHYIO NUTEpaTypy 1 pecypceel MHTepHeTta (www.ru.wikipedia.org,
www.medicall.ru, www.elementy.ru), NOAroToOBLTE NPe3eHTauuIo Ha Temy «Kupbi B Halem
paumoHe».

«[pegynpexnéH — 3Ha4YUT BOOPYXKEH». NPOKOMMEHTUPYITE 3TO BbipaXeHue NMpuMeHu-
TenbHO K Henoseky, obnapaiowiemMy nHGopMaumeit 0 CBONCTBax U PONK NIMNUAOE B KNETKax
1 OpraHuame.

CTPOEHWE U ®YHKLMMA KIETKN —
SNEMEHTAPHOM XXUBOW CUCTEMbI

Heib3a MOHATE KUBOE 63 H3YYEeHUA ero dJeMeHTapHOU CHCTeMBl —
KiaeTku. «B kanerke, — nucan K. A. Tumupases B 3HAMEHUTOM TpyJe
“MusHp pacreHus”, — MBI JOJKHBI BHJIeTh HAaUaJl0 BCAKOro OPraHusma.
3HaHHUA O CTPOEHHH, XMMHUYECKOM COCTaBe M Ipoueccax
HHUBHEAeATEeTbHOCTH KJIETKH HAKAIJIHBAIUCh IIOCTEeHHO.

OTKpBITHE 32 OTKPBITHEM TI03BOJHJIN YUEHBIM MOJVIUTL Haubosee
MOJIHOE MpejcTaBaeHne 00 aieMeHTapHOM KUBOH cHCTeMe

OpraHuyYecKoro Mupa.

KneTka — saeMeHTapHasA jKMBasg cucrema, obagaromas Ca0MHON
CTPYKTYPOH, OCYHIeCTBAAONIasa 00MEeH BELeCTB U BHEPIrUH ¢ OKpYyIKalolei
cpezloii, caMoperyJaupyloimasacd ¥ caMOBOCIIPOU3BOAAIIAACH.
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§ 7. BO3HMKHOBEHME NpeacTaBneHuii 0 KNneTke.
Knetounas Teopus

3) MpaBunbHO W yTBEPXAATH, YTO KNETKA — EAMHWLA CTPOEHWS U XU3HEeAes-
5 TENbHOCTWM OPraHnM3moB?

Hcropus passuTus 3sHaHHMH 0 KJerke. MeToas: H3yYeHUsA KJIeTKH. B ucropum
BOBHMKHOBEHUA HAYUHBIX 3HAHUU O KJIETKEe MOYKHO VCJOBHO BBIAEJIUTE [BA 9TAIA.

Ilepssiit aran (XVII — wkonen XIX B.) XapakTepusyeTcs TeM, UTO B 9TOT
NIEPHOA 1A U3YUEHUA KIETKH IPUMeHAJIN MUKPOCKOII, KOTOPIH aBas HeGOJb-
I0e yBeJIHYeHHe.

N3sobperaTesieM IIEPBOro MUKPOCKOIIA CIUTAIOT MTATBFHCKOTO yuénoro I', I'a-
munes. B XVI B. ov ckoHCTPYMpOBas npubop, KOTOPHIH YBeIHYNBAT O0BEKThI
B 35—40 pas. BriocsiegcTBuM ero HasBaJiu MUKDPOCKOIIOM.

Amnraniickuit ecrecrsoucnsitatens P. I'yk, HCIOJb3YA CBOI KOHCTPYKIIHIO
VBEJHIUTEJBbHOr0 npubdopa, Habnaionan TOHKUIH cpe3 NPOOKH, MOCTPOEHHON U3
AYeeK, HallOMUHABIIHX MUYEJMHBIE COTBI. ITH AuedKn 'YK Has3Bas KJIETKAMH,

TFonnanackuit HaTypasuer A. JleBeHIyK yCOBEpPIIEHCTBOBA YCTPOHCTBO MHK-
pockomna. Baarogaps Tomy 4To ero npu6op o61anas pa3pelnanmeii CrocodHOCThIO
B 200 pas, JleBeHI'YKY yAaioch OGHADYKUTH B KameJbKe BOMIbI NIPOCTeHIITHX
JKUBOTHBIX U Oaxrepwuii (puc. 11).

Ans mobosHarensHeIx

B aro Bpems usyuanm B OCHOBHOM MEpPTBhIe KJeTKH. Ilo3aHee uernrcKuii yué-
Hb1il e [lypkunbe paspaboran npudop A4 NPHTOTOBIEHHA TOHKHX Cpe30B TKaHei.
OH nepBBIM IPeAIOMNHI CIIOCOD uX NoAKpamnBaHus jis 6oee uéTkoro HabaoOLeHNSA,
cAenas NomeITKY (hororpamposaTs npemapar uepes OKyJaap MHKpockona. Taxum
obpasom, 3HAHUA 00 dJIEMEHTapPHOI JKUBOH CHCTEMe YrayGaaaucs u pPacHIupAIHCH
napajjiesibHO COBEPIIEHCTBOBAHUID METOJOB ¢ UCCIeL0BaAHUA.

B 1831 r. anramiicknit 6oraank P. BpoyH ony6amnkoBas csou MHKPOCKO-
nuYecKue HaONIOLEHUSA Ha/l ODXMAESMH, B KOTOPHIX OH YETKO ONMCAN AAPO
PaCTUTETbHOH KIeTKH. A Hemenxwii duanosor T. Illsans obHapy uI A1po
B KJIeTKAaX HBOTHBIX.

B panpueiimem T. lllsann cymmuposa pe3ynbTaThl MHOTHX HM3BECTHBLIX
K TOMY BpeMeHHM OTKDPbITHI. OCHOBHEIE TeOPETHYECKHe BBIBOALI, MOJYUHBIINE
Ha3BaHME K/eMOYHOU meopuu, OH U3JI0MKHUI B CBOeil KHure « MHKpOCKOmuye-
CKMe MucciefNoBaHusA». ['1aBHAsA MIess KHUMM — TKaHM DACTEHHUI M SKMBOTHBIX
COCTOAT M3 KJIETOK.

Mgicin 0 TOM, YTO KJIeTKa — eJUHUIA CTPOSHHUS YKMBHIX OPraHU3MOB, BbI-
CKa3bIBall Take HeMeuKud 6oranux M. Ilneitnen.

2%
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MUKPOCKONDbI: OT NEPBbLIX 4O COBPEMEHHBIX

OAuH U3 NepsebiX
MUWKPOCKOMNOR

3apucoBKun
MWKPOOPraHWamoB,
cpenaHHble

A. NleBeHrykom

CeeTOBOWM
MUKpOCKOn

SpUTPOLMTSI
Yenoeeka,
BUOMMBIE

B CBETOBOW
MWKPOCKON

SpuTpoumTsl (1)
W KMLeyHas nano4ka (2)
npwW paccMOTPEHUA
Mo, 3NeKTPOHHLIM
MWKPOCKOMNom

Puc. 11. TIo Mepe TOro KaK COBEpPIIEHCTBOBAINCH MHKDPOCKONKL, YriayG/simch
M pACUIMPAJUCH 3HAHHUA O KJIeTKe
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HanbHefe OTKPHITHA B 00JIACTH M3YUYEHUS KJIETKHU HE TOJLKO JOKA3a-
JIM IpaBHJIBHOCTH B3raaAnoB T. [[IBaHHA, HO M 000raTUIM KJIETOYHYIO TEOPHIO
HOBbIMH (akTamu. Tak, B cepegune XIX B. GBIO OTKPBHITO Ae/leHHE KJETOK.
CTano MOHATHBIM, YTO HOBHIE JOYEpDHHME KJIETKH 00pasyloTcs MyTEM JeJeHud
MaTepUHCKO# KiaeTku. Mcenoneaysa Gosee coBepIIeHHbBIE MUKPOCKONBI, YYEHBIM
YAAJI0Ch ONMCATH PAJ| OPraHOMJOB KJIETKW: MUTOXOHAPHH, anmnapatr [oJabaxH,
KJEeTOYHBIN IIeHTD U Ap.

Bropoii aTan B MCTOPHHU HCCIeJOBAHUSA KJIETKM HaumHaerca B XX B.
CopeprieHCTBYIOTCA ONTHYECKHE MUKDPOCKOIEI, pa3pabaTeIBalOTCA HOBBIE METO-
bl U3YYEeHUSA KJIETKH.

B mauane XX B. 61arogaps MeToAy KJETOUHBIX KYJIBTYP CTAJO BO3MOMHBIM
U3yYaTh JKUBYIO KJIeTKY. MeToa KIeTOuHOH KYJIbTYPEI 3aK/JII09aeTCA B TOM, YTO
KJIeTKH Pa3JIMYHBIX TKaHeil BRIDAIIMBAIOT HA CIIENHATBHOM IUTATeILHOM cpejie.
IIpu aTOM HMCCIEAYIOT HE TOJBLKO CTPOEHME, HO M IPOLECCHl, TPOUCXONALINE B
JKUBOHN KJIETKe.

K mavany XX B. OBl CKOHCTPYMPOBAH IIE€PBBEIM MUKDOMAHUITYJIATOP, KOTO-
Pl IO3BOJIMJI IIPOBOJUTH OIl€PALlMY HA KJETKe, U3BJIeKATh OPraHOUABI U WC-
cJIe0oBaTh UX cTpoeHue (puc. 12).

B 30-x ropax XX B. HeMenKHMH (H3UKaMu OBLT CO3JAH INEKMPOHHbLI
mukpockon (puc. 11), 6iarogapa KOTOPOMY IOCTHTaeTCsd VBeJIUYeHUe DoJiee
gyem B 1 000 000 pas.

Hewmuoro nmoszinee ObLTa CKOHCTPYMPOBAHA IePBasg NPENApPAmMuUEHAR YeHm-
pugpyea. Ona npexcrasiser coGoi arperar, BHyTPb KOTOPOTO HOMEINAIOT pPas-
pylieHHble KiaeTKu. X mojasepraior BpallieHMIO ¢ OrpoMHO# cKopocrtsio. Ilpn
HH3KHMX CKOPOCTAX BpPallleHWs KPYIIHble OPraHOMUALI KJIEeTKH, HAIIPHMEp fjpa,
ObICTPO OCearoT Ha AHO NeHTpudy:xHO#H npobupxu. IIpu Gosiee BEICOKUX CKO-
pocTax 06pasyioT ocaJjOK MeHee KPYIIHbIe OPraHOMAbl — MHUTOXOHIDHH.

Pue. 12. Vapneuenue sep U3 OIIONOTBOPEHHOI KIETKH MHKDOMHCTPYMEHTAMH
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Takum o0pasoM BBIAEJNAIOT caMble MeJibYailine KOMIIOHEHTHI KJIEeTKH M 110
OT/IeJIBHOCTH HMCCIAEAYIOT UX crpoeHme u (yHKnuo. Hanpumep, ¢ ITOMOIIbIO
neHTpudyrupoBaHus ObLIM BbIAEJEHBI MHTOXOHAPUHM — OPraHOMABLI KJETKH,
B KOTOPBIX ocyuiecTriasierca cuntes ATD.

OcHOBHBIE T0JIOJKeHHS COBPEeMeHHOU KjeTouyHoii Teopuu. K macrosmemy
BPeMeHHM MoApoOHO M3yueHbl XUMUYECKUI COCTAB KJIETKH, eé cTpoeHne, ooMeH
BellecTB, PABMHOMKeHue u apyrue ocobennoct. OgHaKO HayKa JBUIKeTCA BIe-
pén, paciuupsas u yrayoiasaa 3HaHUA 0 KiIeTKe. 3yyeHneM KJIeTKH 3aHUMAaeTcH
Hayka yumonozus (0T rped. kytos — KJeTka, logos — y4yeHHe, HayKa).

06001 B HAYYHBIE JAHHBIE O KJIeTKe, YYEéHbIe C(POPMYJIHPOBAJIM OCHOBHBIE
IIOJIO’KEeHHU s COBPeMeHHOH KJIeTOYHOI TeopuHu.

o HKierka — eaMHHIIA CTPOEHUA, JKU3HEAEATEJBHOCTH, POCTA M Pa3BUTHUA Op-
ragu3MoB. Bce opraHusmMel (3a MCKJIIOUEHHEM BHPYCOB) COCTOAT U3 KJIETOK.

e HoBssle fouepHue KJIETKH 00pasyiTes MyTEM Je/IeHUs MaTePUHCKOM KJIeTKH.
Knerxka COCTOMT M3 MHOXeCTBA 3aKOHOMEDHO CBA3AHHBIX APYI C ApYyrom
pJIEeMEeHTOB, NPeJCTABJAMINX co00i 1enocTHOe o6pasoBaHue,

e KJieTKH MHOIOKJETOYHBIX OPraHMsMoOB 00pa3yioT TKaHM, TKaHH o0pasyior
opranel. JKusHbL OpraHuaMa B ILeJOM O00yCJIOBJIeHAa B3aMMOJeiicTBHEeM CO-
CTABJAIOIINX €ro KJIeTOK.

e Kierku MHOrOKJETOYHBIX OPraHH3MOB MMEIOT TOJHBIN HabOp reHoB, HO
OTIMYAIOTCHA APYT OT APYyra Tem, UTO y HUX paboTaroT pasjiudyHbIe IPYIIILI
TeHOB, CJeACTBHEM 4Yero sApjdercsa Mopdosoruueckoe QyHKIHOHAIbHOE
pasHooOpasue KJaeTok — AuddepeHIHPOBKA.
3HaueHne KJIETOYHOI TeOpUH 3aKJI0YaeTcs B TOM, YTO OHA Jlajia KJIi04 K I10-

HMMAaHHMIO MHOIOKJIETOUHOI'O OPraHU3Ma KaK CJI0KHO OPraHM30BAHHON CHCTEMBI,

cocTosAeil U3 PYHKIIMOHUPYIOUIUX U B3aUMO/JIeHCTBYIOIIUX KJIETOK.

Muoroofpasue Kaerok. Mup KJeToK orpomMeH u MHorooOpased. Kiaerxm
pasauuaiores no dopme, BeJIUYUHe, 0COOEHHOCTAM CTPOEHHUA W JKU3HEAeATe N b-
HoctH (puc. 13).

OHOKJIETOYHBIE BOAOPOCIAHN K NpocTeiimue mo o6meMy MJIaHy CTPOHHUSA
¥ HabOpPY OPraHOMAOB CXOAHBI ¢ KJIeTKAMH MHOI'OKJIETOUHBIX OPraHU3MOB, OJI-
HAKO OHH COYETAIT CBOMCTBA KJIETKH M CAMOCTOATEJIBHOI'O OpraHusMa.

B crpoenuu KiaeTox 6axTepuii, rpuboB, pacTeHMH M JKUBOTHBIX MOXKHO HAWTH
pan paszamuunit. OrauuurenpHas yepra 6akTepuilt — OTCYTCTBHE B UX KJETKax
Anpa. Y MHOTOKJIETOUHBLIX OPraHM3MOB KJIETKHU 00beuHeHb! B TKaHu. KieTkn
MHOTOKJIETOYHOTO OPraHM3Ma, KaK MpaBujio, BHICOKOCHeInain3nposannsl. Kax-
Jasl KJIeTKA WJIHM IPYINbL KJIETOK BBIIOJHAIOT CTPOrO ONpPeJeIEHHYI0 PYHKIHNIO,
YTO CKa3bIBAETCA Ha 0COOEHHOCTAX MX cTpoeHnsA. Hanpumep, GyHKIUA Helpo-
HOB — IPOBeJIeHUEe HePBHLIX MMIYJIbCOB, B CBA3U C YeM IJIaBHON CTPYKTYPHOI
0CcOOEHHOCTHIO HEPBHBIX KJETOK CJHYXKHT HAJIHUYMe ¥ HAX OTPOCTKOB (aKCOHA M
neraputos). KpacHsle KpOBsiHBIE KIETKH (3PHTPOIMTEI) OCYIIECTBAAIOT TPAHC-
MOPT KUCJIOPOAa M YIJIEKHUCJIOT0 rasa. ¥ MJIeKONHUTAIONIHX 3pesblie 3PUTPOIUTHI
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MHOTOOBPA3UE KNETOK

OHOKNETOYHbIE OPraHu3Mbl = KneTku TkaHeil MHOrOKNeTouYHbIX OPraHu3MoR

of\ H ;'I—.Tv-!'

WHdyaopus- o kY el
Tydenska Knetka

: o

er—
*—/ KopHeBo#

acCCUMUNALMOHHOM

TKAHM NCTA BONOGOK —

KneTka
NOKPOBHOM
TKaHW KOPH$

HepeHas
KneTka

Knetka
MexaHU4ecKon
TKaHW
pacTeHua

3nuTenuansHas
KIEeTKa XUBOTHOIO

Puc. 13. Knerkn pasnoo6passel no pasmepam, (Gopme, 0CoBEeHHOCTAM CTPOEHHA
H KHIHEAeATeJIbHOCTH

GeabasepHble. DTa 0COGEHHOCTH CTPOHUS 3HAUNTENBHO CHUKAET UX COBCTBEH-
HYI0 MOTPeOHOCTE B KUCJIOPOJE.

Pasmepn! KJIeTOK Takke BapbupyooT. Hanpumep, OZHOKJIETOUHBIH MAaJs-

PHI{HBIA NIa3MOAUN TaK MaJ, YTO NMAPa3UTUDYET B SPUTPOLMTAX UeJIOBEKa.
. A ARNEKJIeTKH NMPeCMBIKAKIIMXCA M NTHI, JOBOJIHHO BEJHUKHU: OHH coiepxar
SHAYMTEJbHbIN 3arac NUTATeAbHBIX BeIecTB, HEOOXOAUMBIX AJIs pasBUTUA
3apoablia BHE MATEPUHCKOro opranuama. Ecjin BeIWMYMHA THIHYHOH KJIETKH
TeJia MHOT'OKJIETOYHOTO OPraHM3Ma BCero JHUInb okoJio 20 MM, T. e. 0,02 MM,
TO AMaMeTp AUNEKJIETOK Y NTHII M PeNTHIHI N3MepAeTCs CAaHTHMEeTDAMM.

Bonpocel U 3agaHusa

OxapakTtepusyiiTe aTansbl HAKOMAEHWA HaY4YHbIX 3HAHWIA O KNeTKe.

HokaxuTe, YTO HAKOMEHMEe Hay4HbIX AA@HHBIX B 061ACTWN UMTONOMMK WNO NapannensHo
C PasBUTUEM APYrMX Hayk.

OxapakTepuayiiTe OCHOBHbIE MONOXEHUA COBPEMEHHON KNeTOYHON TEOpUK, NpounnNoc-
TRPMPOBAB Kaxaoe NonoxeHne NpUMepamMm 13 U3y4eHHbIX paHee pasnenos 61onoruu.
Haiite Bawy ouewky sknagy M. WneiigeHa v T. LsanHa B COBPEMEHHYIO HayKy O KNeTKe.
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§ 8. Crpykrypa Knetku

5
5) KakoBbl paznuuus B CTPOEHUM XMBOTHOW W PACTUTENLHON KNeTku?

Kaerounas o6onouka. Kierka — 8T0 [eJ0CTHAA CHCTEMA, Iie KaXKABIA KOM-
[IOHEHT B3aUMOCBA3aH ¢ ApyrumMu. Takas B3aMMOCBA3b OPraHOM/I0B o0ecredynBaeT
YIOPAAOYEHHOCTh KJIETKH Kak cucreMbl. OTJesdeT KIeTKy OT BHEIIHel Cpeabl
kaemounan obonouxa (puc. 14). OHa mMpodYHasA, TaK KAk B €€ COCTaB BXOAAT
nesutionosa (v pacrenuii) uim xutud (y rpudos). Knerounas o6oouKka NpuaaeT
dbopMy KiIeTke, HO 9TO He IIPOCTO MexaHWdYecKHMit Kapkac. OHa pacTaKuMa U
cmocoOHa K pocty. Knerounas 000/04Ka 3alUIaeT KJIeTKY OT BHEIIHeH cpe-
1B, ABIAACH CBOEOOPA3HBEIM NPOTHBOMH(EKIMOHHBIM 6apbepoM, X IPHHAMAET
yuacTHe B NOIVIOIIEHNN MHUHEDPAJIbHBLIX BellecTB.

JKuBOTHAS KIETKA, B OTJINYHE OT DACTUTEJILHOMN, He HMeeT KJIeTOUHOiH 060-
JIOYKH, eé MOBePXHOCTh MOKPHITA 0COOBIM CJI0€M, OCHOBY KOTOPOI'O COCTABIAIOT
KOMILIEKCHI TTOJHcaxapuaoB ¢ fenkamu u xxupaMu. OZHAKO CXOACTBO BCeX KJe-
TOK COCTOMT B TOM, YTO OHM OKDPY’KEHBI IJIa3MaTHYeCKOi MeMOpaHOii.

IInxasmarnueckas memOGpana. [lnasmaruueckas MeMOpaHa IpeJCTaBIAET
co60it Gapbep AJ1d OXHHUX BEIeCTB U «CHCTeMY BOPOT» s aApyrux. MemOpana
obnagaer cnoco6HOCTRIO NMPOMYCKATH BHYTDE HY#KHBIE€ BelllecTBa, 3aKPBIBATH
OyTh APYTMM M BBIBOAMTH NPOAYKTHI KusHexeATensbHocTH. Takum obpasom,
oAHA M3 IJIABHBIX M Haubosee BaKHLIX QyHKUIHH MeMmOpaHbl — u3bupaTesb-
HBIHl TPAHCIIOPT BeIeCTB B KJETKY ¥ M3 Heé. BhINonHeHWe AaHHOH QyHKIMH
BO3MOJYKHO Giaromaps ocoGeHHOCTAM CTPOEGHHA: IIasMaTHUeckas MeMOpaHa
COCTOMT M3 ABOHHOrO (GocdHOoIUNUAHOrO CJI0A, NPOHUSAHHOI'O MOJIEKYJIaMH
fenkoB (puc. 14).

5 -
J/] Kakumu ceoiicTeammn obnagaioTt nunuab?

IBoitHOM (hocdhoaunHAHBIM c0it — Gapbep AJsA OOJBIINHCTBA BOAOPACTBO-
pPUMBIX MOJeKysa. OcoGeHHO XOpOIIO IIasMaTudecKas MeMOpaHa IpONyCKaer
BHYTPb PA3JMYHbIe OPraHWYecKue PaCTBOPHUTENIH, HANPUMEP COUpT, 2QUD,
xsaopodopM. ITHM O0BACHAETCs OHICTPOE BCACHIBAHHE AJKOTIO0JfA KJIETKAMH
KUITeYHUKA U IPOHUKHOBEHME ero B KPOBb.

BeJKkH TIazMaTHYeCcKOil MeMOpaHBI BBINOJHAIOT pasHooOpasHble QYHK-
LUK HAIpUMep, OJAHU TPAHCIOPTUPYIOT MOJIEKYJIbl BEI[ECTB BHYTPb KJIETKH
M 13 Hed, Apyrue, KAk PelenTophl, IOJYyYarT CHUI'HAJNEI H3BHe M IepeiaioT
HX B KJETKY.

BoabImIMHCTBO OeKOB MeMOpaHBI, 4 TAKKe HEKOTOphle MOJeKyJbl (ocdo-
JIUIIUO0B CBA3aHBI C YIVIEBOAHBIMH IEeIIAMHM. Yuénsle CUUTAIOT, YTO yrieBoabl
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CTPOEHME KJIETKH

FpanynapHas
aHAonnaamarTuyeckas

YnoxeHHas
B KPUCTHI

HapyxHas |
memOpaHa |

Mnaamartuyeckasn
mMmembBpaHa

Monekynel 6enkos

dochonunuaHbIi
Cno#

Puc. 14, Crpoenne »xusotHoit (1) 1 pacTuTensHOil (2) KaeToK
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MeMOpaHbl NPUHUMAIOT YY4CTHE B IPOIECCaX MEeKKJETOUYHOIro y3HABaHWA,
HanpuMep Npu o0pasoBaHUM TKAaHEH M OPraHOB Pa3BHBAIOILIETOCH 3aPOABIIIA.

Oprasouns: kiaerkn. KieTka umeer ciaoxHO0e cTpoerue, Beé eé copepxumoe
COCTOMT M3 AApPAa, YUMONAA3MblL M BKIIIOYEHHBIX B HEE OpraHonoB. LluTomnasmy
MOJKHO JIETKO Pa3/ieJIMTh HA YACTH METOAOM IeHTPU(YIHPOBaAHUS.

’.J) BcnomuuTte, kakos npuHuun paboTel npenapaTMeHOn ueHTpudyri.

Ocazok 6yAyT NpeacTaBIATE OPraHOMABI KaK HauboIee TAMKENbIe, & CBEPXY
OCTaHeTCA OCHOBHOE BeIleCTBO IIMTOIIA3MBI, B KOTODOM PACTBOPEHB! OpPraHM-
YeCKHe BEIecTBa, B TOM YHCJE OIDOMHOE KOJHYEeCTBO (hepMeHTOB.

OpraHoHABI KJIETKH IPUHATO 00BEAMHATE B JiBe IPyInsl. B cocTas sHpoMIAa3-
MATHYECKOHN ceTH, MUTOXOHAPHH, annapara ['onbaKu, JH30C0M, a TaAKKe XJ0-
ponacToB (B PACTHTENBHBIX KJIETKAX) BXOAAT MeMOpaHEbl, 10 CBOEMY CTPOEHHIO
CXOJKHe C IJIa3MaTHYecKOoil. ITH OPraHOMABI OTHOCAT K T'PYIIe MeMOPAHHbLY.
Pu6ocoMbl 1 UTOCKEJET, CTPOEHHE KOTOPRIX He CBA3aHO ¢ MeMOpaHaMu, IIpH-
HATO HAa3bIBATh HeMeMOPAHHbLMIL OPTAHOUIAMU.

PaccMOTpHM HMX POJIb B JKUBOM KJETKe.

Jndonnazmamuieckan cems (OT rped. endon — BHYTPHU) — HeoObIdaiiHO
M3BHJIMCTAA CEeTh KAHAJOB W IIOJOCTEH, obpasoBanHas MeMOpaHaM#, NMPOHU-
3BIBAKOIIAA BCIO IIATOIJIa3My W pasfesdmonias eé Ha orceku. OHa Urpaer poJsb
CBA3YIOILIEro 3BeHA MeKAy BceMu opranougamu. Ha sHponnasmarudeckoi ceTu
CHUHTE3HPYIOTCA B OCHOBHOM OenKH M aunuabl. B cuHTe3e DEIKOB aKTHBHOE
y4yacTue NPUHUMAIOT pubocomb. — MeIKHe KOMIAKTHBIE YACTHIIEI, JUIIEHHbIE
memOpaH. OHH cOCTOAT U3 ABYX cy0uacTHi — DOJBIION U MAJIOH — U COAepKaT
npubansnurenbHo B paBHBIX aonax PHK u 6enok. DHAOILIAZMATHYECKYIO CETh,
cofiepsRamyo pubocoMbl, HA3LIBAIOT 2panynaproll, a 6e3 pubocom — 2nadxoii.

Ileproguuecku Ha 3HAOILIAZMATHYECKON ceTH (DOPMHUPYIOTCA TPAHCIIOPTHEIE
Ny3bIPbKM C CHHTe3MPOBAHHBIMU BelllecTBamMu. OHM HaNpaBAAIOTCA B annapam
I'onv0xu — Oprasou] KJIETKH, Ha3BAHHBIN 110 MMEHH MTAJbAHCKOIO YYEHOTO
K. Tompmxn, onucasurero ero 8 1898 r. 9ror opraHona npejacraeiaser coboit
MHOKeCTBO MeMOpaHHBIX I10JIOCTEH, MOX0KUX HAa CTOIKY Tapeaok. B anmapa-
re ['onbJKH OpraHMYecKHe BelllecTBa IIPETepleBaloT mpespaiieHud. JacTs u3
HHAX COCTaBJIAET COAEPIKMMOE CEKPEeTOPHBIX NMY3bIPbKOB. OTO DeJKH M Apyrue
COeIMHEHN A, MOAJIEKAalllie BEIBOAY M3 KJIETKH M HCIIOJIb3yeMble Ha HYXK/Jbl Op-
raHu3Ma, HANPUMeD NUIeBapUTesbHEIe (hepMeHTHI, 6eJIKH IPDYAHOIO MOJIOKA.
Psaj BelecTB HAKAIJIMBAETCH M YIIAKOBBLIBAETCHA B JIM30COMBI.

Jusocomwt (o1 rpeu. lysis — pacnaji, pacTBOpeHHe, SOMa — TeJ0) — MeM-
OpaHHBIE MEIIOYKH, 3aII0JTHEHHEIe (DepMEeHTaMu, CJIYKalluMU JJIf PaspylleHus
MaKpOMOJIEKYJI HEHYIKHBIX KJETKe BellecTs. Kpome TOro, JIN30COMEI YYACTBYIOT
B paciielieHu# GOJIBIINX YaCcTUIl ¥ MHKPOOPTaHM3MOB, 3aXBAYCHHBIX KJETKOM.
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Crnoco6HOCTHL OTAENBHBIX KJIETOK 3aXBATHIBATH W INePeBAPDHBATDL TBEp/bIe
OpraHMYecKHe YacTHIIBl BIIEpBBIe omucasn pycckuii yuénsiii M. M. Meunukos,
Ha3BaB aTOT mnpouecc ¢azoyumozom (0T rped. phagos — NOKUPAIOLINIA,
kytos — Kmerka).

Ana moboaHarensbHbix

C nmoMouibi0 BRINAYMBAHHN IUTONIA3MBI HEKOTOPhle KJIETKH 3aXBATHIBAIOT
OakTepuu MJAM Apyrue TBépABIe yacTUNbl. [locie TOro Kak Kpas IHTONIA3MBI
CMBIKAI0TCHA, BHYTPH KJIETKH obpasyercs Nys3slpék — (aromurapHas BaAKYOJb.
C Toxkom nuTONIA3MEI OHA MEPeMelaeTes Mo HATPABJIEHUIO K JU30COMe, ¢ KOTOpOi
BrocJieIcTBUU U ciauBaercd. PepMeHTHI JM30COMEI PACLIENAAIOT MOCTYNUBINHE B
KJEeTKY OpraHM4yecKHe YacTHILbI.

Jlusocomsl cogepsxar okoso 40 depmMenToB, CNOCOOHBIX PA3PYIIATE CTPYKTYPHI
caMoii KJeTKH NpH eé OTMUPAHUH HJIH B X04e SMOPHOHANIBLHOIO PA3BUTHS OPraHu3Ma
NpH 3aMeHe 3apOJbIIIEeBLIX TKAHEH HA MMOCTOSHHBIE.

ParonuTo3 XapaKTepeH AJid JeHKOMMUTOB U NMeeT OrPOMHOe 3HAYeHUe B 3allu-
Te OpraHu3Ma uesoBeKa oT 60Je3HeTBOPHEIX MUKPOGOB. ITO NOJIOKEHHE JIeTJI0 B
OCHOBY (barouuTapHoil TeOpUM UMMYHUTETa, pazpaborannoit M. 1. MeuyHUKOBBIM.

IMTunoyumos (or rpey. piné — nuTth, kytds — KJIeTKA) — Ipomece 3axXBaTa
M TIOTJIONIeHUS KJETKON KalejeK JKUIKOCTH.

Jns cuHTe3a HOBBIX COEMHEHMI KJeTKe HeoOXoAMMAa dHEpPrus, KoTopas
obpaayerca B 0COOBIX CTPYKTypax KJETKH — MHTOXOHJIDUAX M XJIOPOILIACTAX.
Mumoxondpuu u xnoponnacmet — OpraHouAbl, KOTOpPLIe 06eCIeYnBalOT KIeT-
Ky ROCTYNHOH aHeprueit. OHM OKpy’KeHbl ABOMHBIME MeMOpaHaAMH: HAPYKHOI
U BHyTpeHHeil (cM. puc. 14). Bayrpennas memOpana MHTOXOHApHII o6pasyer
CKJAaKH (KPUCTHI) M BKIKOUaeT GO0 YHCJA0 GEePMEHTOB, YYaCTBYIOUIUX
B OKHCJIEHHH OPraHHYeCKHX BeIecTB.

B peayibTaTe OKHMCIEHHA OPTAHUYECKHX BEIIECTB — CAXAPOB M JKMPHBIX
KHCJIOT — BBICBOOOK1aeTCA dHEPrud, KOTOpas 3anacaeTcs B MAKPO3PIrUUeCKHUX
ceasax AT®. O ponn, Beinonasemoii AT® B KieTKe, BAM H3BECTHO M3 TIpebI-
Aymux naparpados yye6HuKa (cM. § 6).

X10ponacTsl — OPraHOMABI PACTUTEBHON KJIETKH, CofepKalliHe MUrMeHT
xJyiopodunn u cayxammue odyeHb a(dEKTUBHON CTPYKTYpPOil A BEIPAGOTKH
aHepruu AT®. OnHaKO HMCTOYHMKOM 3HEPrUM AJA HUX CAYKHUT COJHEUHBIH
CBeT, a He caxapa M YKHPHble KHCJIOTHI.

B kierkax pacTeHmMil NPpHCYTCTBYIOT BAKYOJH — MeMOpaHHBIE MOJOCTH,
B KOTODBIX 3aMacalTCs PACTBOPEHHLIE BelleCTBAa B BUJE KJIETOYHOTO COKa. Ba-
KyouaH 06pasyioTcss U3 9HJ0IJIa3MATHYECKOH CeTH.

Yacro opraHMyYecKHe ¥ HEOPraHMYeCKHe BeIlecTBA MOTYT OTKJIAALIBATHCS
B KJETKax B BHJe BKJIOYeHHMI. BKioueHNAa — HemocTosiHHbIe 00pa3oBaHud.
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K HHM OTHOCATCA KpaxMajibHble 3€épHA W KPHCTAJJIBI COJIe B PacTHTEIbHBIX
KJIeTKaX, 3épHA TJIMKOreHa W I'PAHYJBI CEKpPeTa B KJIETKAaX KUBOTHBIX.

AKXTHBHOe IlepeIBHeHIHe OPraHOK/OB KJIeTKU oDecrieuuBaeT yumockeiem —
CJIOKHASA CeTh DEJIKOB U MUKPOTPYGOUEK, IPOHU3BIBAIOMINX HuTomiasmy. Iluro-
cKesieT 00pasHO MOYKHO HA3BATh «KJETOYHON MYCKYJIaTypoii». JacTh IUTOCKeeTa
obpasyer kiemownbil Yyenmp, UTPAIOIIHA BAXKHYIO POJIb B JeJIeHUN KIETKH.

Adpo roopauHUpYeT paboTy KOMIIOHEHTOB KJIETKH, obecrieYnBaeT HOpMAaJb-
HOE IPOTeKaHue BCeX JKU3HEeHHBIX IPOIeCCOB, BKJOUYAA pasMHOMKeHMe,

WUrax, KIeTKa, Kak Jwobas OuocmereMa, MMeeT CJI0MKHYIO CTPYKTYpy. Bcee
KOMIIOHEHTHI KJIETKH paboTamT yIopsgo4eHHO, CAaKeHHO. B KIeTKy mocTynaioT
pasaWYHBIE BEIIeCTBA, ABJISAIOIIAECT HCTOYHHKOM YHEPTHH H CTPOMTEJIbLHOIO
MaTepHasia AJd CHHTe3a HOBBIX COeMHEHHH. B MHTOXOHAPUAX MPOMCXOAUT HX
pacinerjieHue ¢ BbifieenueM sHeprun. HoBble coelMHEHHA CHHTE3UPYIOTCA HA
SHJIOILIA3MATUYECKOM CeTH, IIPOXOAAT «COPTHPOBKY» B anmapaTte ['OJIbIKH U TpaHC-
NOPTHPYIOTCA B HYKHOM KJIeTKe HalpabBieHNH. [IpOAyKTHl »KU3HEAeATEILHOCTH
VAAJSAIOTCA U3 KJIETKH IIPH YYACTHAM JIM30COM U 4epes IIa3MaTUdecKylo MeMOpaHy.
AKTHBHOe IepeIBUIKeHHe [IUTOIJIa3MEL ¢ OPraHonAaMu obecriedrBaeT IIUTOCKeeT.
B KJIETKM XKMBOTHBIX IIOCTYIIAIOT I'OTOBEIE OpraHMYecKHe BemlecTBa. PacreHus
caM¥ CHHTE3MPYIOT OpPraHNYecKHe BEeIl[eCTBA U3 HeOPTaHMYeCKHUX B XJIOPOILIacTax,
HCHOJB3YA AN aToro saHepruwo CosHNA.

Biarozaps BBICOKOM CIENMANTU3AIUAN U COrJIACOBAHHON paboTe BceX KOMIO-
HeHTOB obeclleuMBaeTCA B3aMMOCBS3b KJIETKH U cpeibl. KieTka npeicrasiser
cobout OTKPEITYIO cucTteMy. Koopameupyer pabory Bcell ajieMeHTAPHOHN KHUBOM
CUCTEMEI AAPO.

JIABOPATOPHAA PABOTA

CpaBHeHne CTPOEHUS PpacTUTENbHONW U XXUBOTHON KNETOK

Ifenv paGombt — BBIABATH YePTHI CXOJCTBA M Pa3IHUMA B CTPOEHHH KJIETOK pacre-
HUM U XHBOTHBIX.

IIpuroToBbTEe MHKpPONpENapaT JHCTA BOJAHOIO PACTEHHMA 3J0Aed (MOMKHO MCIOJNb-
30BATh M IpeJIOKeHHbIe VYUTeJleM rOTOBEIe MUKDONpenaparsl JucTa pacTreHus). A
aTOro OTAENUTEe NUHIEeTOM OJWH JMCT, IOMECTUTE ero B KANJIIO BOJBI Ha IpejMeTHOe
CTeKJI0, MPHKPOiiTe CBepXY MOKPOBHBIM CTEKJOM M HaOiaiogalTe MOJ MHKPOCKOIIOM.
OTMeThTe HATHYHE B KJIeTKAaX KJIeTOYHOM CTeHKH, cCOXpaHsAoIeil (hopMy KJIeTKH, TOHKO
IJIa3MATHYECKOH MeMﬁpaﬂbI, IHTOILJIA3MEIL, B KO“I‘OPOII"{ HaXoaAaATesd AP0 1 MHOTOYHCJIeH-
Hble 3eJIéHbIe IJIACTHABI — XJIOPOILIACTHI.

Insa Toro 4To0bl paccMOTPEThH OZUH M3 KOMIIOHEHTOB PACTHTE/NbHOH KJIEeTKH — Ba-
KVOJb ¢ KJIETOUHBIM COKOM (B KJIETKaX JMCTA 9JI0[eH €€ HabJIoNaThk CI0MHO), MOMKHO
MCIIONb30BATH MOTOBBIH MHUKpONpenapaT KJIeTKH KOMKHIIbI JyKa.

3apucyiiTe KJIETKY JIHCTA 3JIOJeU W KJIETKY KOMHILBI JyKa, OTMeThTeé KOMIIOHeHTHI
pacTHTeNbHOH KJIeTKH, BUAUMBIE B MUKDOCKOII.
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a5 cpaBHeHHUs PACCMOTPHTE II0J MHKPOCKOIOM IOTOBBIA MHKponpenapar HHOY-
sopum-tydensku. OTMeTbTe KOMIOHEHTH! KHBOTHOH KJETKH: OUTOIJIa3MaTHYECKYIO
meMmOpaHy, HUTOIIA3MY, AAPO (B JaHHOM cjy4ae JBa fjpa), PECHUYKH — OpPraHoH/bl
asukennsa, ObparuTe BHUMAHHE HA IHIEBAPDHTE/LHYI0 H COKDATHTEJIbHYIO BaAKYOJH,
BLITIOJITHAKOOIHE HHEIE q]yHKLlHH, HeAeJH BAKYOJH pacTHTEJIbBHBIX KJIETOK.

BapucyiiTe }KHBOTHYIO KJIETKY, OTMeThTE €é KOMIIOHEHTHI, BUJMMBIE B CBETOBOM
MHKPOCKOII.

CpenaiiTe ob1IMii BBIBOJ O CXOJCTBE M PA3JIHUHAX B CTPOEHHHU PACTHTEJbHON M 3KH-
BOTHOH KJIETOK.

JTABOPATOPHAA PABOTA

H3ayyenune TkaHen pacTeHuii U HUBOTHbIX

IJeav pabombr — yOeaANTHCA B TOM, 4TO 0CODEHHOCTH CTPOEHHA TKAHH HEPa3PbIBHO
CBAA3aHBI C BBIMOJIHAEMBIMH €10 QYHKIMAMH.

PaccMoTpuTe 1M0J MEKPOCKOIIOM I'OTOBEIE MEKDOIIpeNnaparThl pACTUTEIbHBIX TKAHEIH:
MOKPOBHOM, BCACBIBAIOIIEH U MEXAHUYECKOH.

OTrMeTbTe B KamaoM caydae dopmy xiaetok. OGpaTuTe BHUMaHHe HA TO, YTO KJeT-
KH BIUEePMHUCA JHUCTA IJIOTHO IPUJIETaloT APYr K APYrY, & KOPHEBblie BOJIOCKH MMEIOT
3HAUYHTEbHBIE BEIPOCTHL. OTMeThTe TOJIIHHY KJIETOYHBLIX CTEHOK JIYOAHBIX BOJIOKOH.
C KakuMH QYHKOHAMH 3THX TKAHEeH B KajKJIOM M3 NEePeUHCIeHHBIX CIy4YaeB CBA3aHbI
MX 0COOEHHOCTH CTPOEHHA?

PacemoTpuTe mMoj MHKPOCKOIIOM M CPABHUTE I'OTOBBIE MHKPOIIpenapaTsl }KHBOTHBIX
TKAHEeW: HePBHOM, ITONepeuYHOo-I10JI0caTol MBIIIIeYHOMH, coennuuTenbHol («KpoBs ueso-
BeKa»).

ObparuTe BHEUMaHUe Ha 3Bé3guaTyio GopMy HellpOHOB, HAJMWYHE Y HUX JJIMHHOTO
U KOPOTKHX OTPOCTKOB. OTMeThTe ocofoe CTPOEHHE NONepPeYHO-II0JI0CATOH MEIIIeYHON
Trauu. [Touemy ona Tak HaseiBaeTca? Kakue QyHKIMH B OpraHuaMe BEINOJIHAET KaMdgaa
W3 9THX TKaHe#l?

IIpu uM3yuyeHHH MHKpONpeIapaTa coeMHUTENbHONH TKaHu « KpoBb YesoBeka» obpa-
TUTEe BHUMaHHEe Ha HaJudue OONBINOro KOJMHYECTBA MEKJIETOYHOrO BEIecTBa U B3Be-
meHHBIe B HEM KieTkH. Kakyio ¢gopmy umetor spurponutsr? Comep:kar a1 oHH AZpo?
C kakoit pyHKINell KPOBH CBA3AHBI 0COOEHHOCTH €& CTpPoeHu:A?

ITo nroram nabopaTopHoil paGoThl 3amoyHUTE TabIUIy.

Nt Haspanue TEaHH OcofenHoCTH CTPOSHHA DyHKUMH B OPranuame

Bonpocel u 3agaHusa

PackpoitTe pont KNeTo4yHoir obonoykn. B kakmux knetkax oHa oTcyTcTeyeT?
BhifiBMTE B3aMMOCBA3bL MEXAY CTPOeHMEM NnasmMaTnyeckoil MemOpaHbl 1 e€ QYHKUMAMMN
B KJIETKE.
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Bnaroaaps kakum KOMNOHEeHTaM KNeTka Mnosy4aeT BeLecTsa U3BHE, CUHTE3UPYET HOBbIe,
obecne4uneaet cebs aHepruein?
. CpasHuTe MUTOXOHAPUKM U XNOPONNACTLI, BLIABUTE YePThl MX CXOACTBA U Pasiinyus.
YuuTblBas cTpoeHue n GyHKUMU MUTOXOHAPWIA 1 annaparta Monboxu, Npennonoxure,
B KJIETKAX KaKUX TKAHel 1 OpraHos 9T opraHovasl 6yayT oco6eHHo pasBuThl.
MNpeacTaBbTe apryMeHTel B NONL3Y yTBEPXKAEHUA «KNeTka — CTPYKTYPHO-(DYHKLMOHANLHAS
eQMHULIA XMBOr0, LeNoCTHas OTKPbLITas cucTemas.
[@ Wcnoneays TekcT naparpada u puc. 14, sbibepute MHGOPMAaUMIO 0 CTPOEHUN U BYHKLIMAX
OpraHonaoB KnetTku n opopmute eé B Buae Tabnuupbl.

)

§ 9. Crpoenue u byHkuMmn sapa.
MpokapnoTsl U 3yKapuoTbl

5
JJ) MNo4emy BakTepuu BoigensioT 8 ocoboe uapcTso?

Crpoenne u pous sapa. Aapo — camblii KPYIHBIA KOMIOOHEHT KJETKH
u eé perynupylomuii nentp. Kak npasuio, KjeTka UMeeT OAHO HAPO, HO
BCTpeYaloTCsa U AByAlepHbIe (Y HHQY30DPHIi) 1 MHOTrOAAEePHBIE KIETKH (V He-
KOTOpBIX Irpubos).

Crapy:Ku a/1po OKpy:Kaer adepras 060104Ka, KOTOPas IPeACTaBIeHA ABOI-
HOI MeMOpaHOH, HENOCpeACTBEHHO CBA3AHHOH € 9HAOMIA3MATHYECKOH CeThI0
(puc. 15). Sinepusie MeMOpaHb! TPOHUBAHBI MHOIOYMCIEHHLIMY opamu. Yepes
9TH MOPHI OCYILIECTBJIAETCA B3auMojelcTBHe Aapa U nuromiasmel. Hanpumep,
B AP0 U3 IUTOILIA3MEI IOCTYIAKT HYKJIEOTHABI, ODEJKH.

3 B cocTtas kakux OpraHu4yeckmMx COeauHeHWi B Ka4yecTse MOHOMEepa BXOAsaT
. HYKNeoTuabl? BCNOMHUTE, U3 KaKuX KOMMOHEHTOB COCTOWUT HYKNeoTua,.

Copep:xumoe sfpa npejcTasifer co0oil AdepHbiil COK, B KOTOPOM IPHCYT-
CTBYIOT MOMHUMO npouux coepguHeHmnit monexkyasl JHK. IHE, obbseguassace
¢ Geaxamu, obpasyeT xpomamuHn, IpeJCcTaBIAONINN coboit GecnopsagoYHO YiIOo-
JKeHHbIe TOHKHe HATH. Ilepes JesleHMeM KJIETKH XPOMATHHOBEIE HHTH YILIOT-
HAIOTCA, UX KOMNAKTHOCTh BO3pacTaeT BO MHOrO pas, (DOpMHPYIOTCA ocobble
CTPYKTYPHI — XPOMOCOMBL.

Kasxnasa monekyna [JHK ynakoBana B oTIeIbHYIO XpOMOCOMY. ¥ 4eJjiOBeKa,
HanpuMep, B HeNOJOBBIX KJeTKaxXx 46 xpomocoM. B HHX cocpejoTo4eHa BCHA
uH(pOpMAAA O CTPOEHHH, PYHKIMOHHUPOBAHHH H PA3BATHH 4YEJIOBEYECKOIO
opranuama. B ogHOM xpomocome uesioBeka copepakuresa or 50-10° go 250-10°
HYKJIEOTHHBIX 11ap. B HeckpyuyeHHEOM coctoaHEnM Takad moaekyia JJTHK moctu-
rana 6wl 8,5 cm. Komnakraoers [ITHK npupamoTt ocobsie Genku.
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AOPO KJNETKMH

3—10 MKM

AOpbilKO: 3 i
BHYTpWAOepHas
dhabpuka

no cbopke
KNETOYHBIX

puBocom

ApnepHele
nopel

XpomaTtuH

nepen geneHnem

KNeTkW NnpuobpeTaeT Bua

OGonovyka NPOOONroBaTkIX
aapa Tenel — XpoMoCcoMm

membpaHa

Puc. 15. Crpoerne aapa

Ansa no6o3HaTenbHbIX

TepMHH «XpPOMOCOMAa», O3HAYAKIOINMN «OKpallleHHOe TeJO», IPeLIOMKeH B
1888 r. memenxum mopdoaorom B. Banpjeitepom. Emé B xonne XIX B. 6b110
VCTAHOBJIEHO, UTO AJIA KayK0ro BUAA *KUBOTHBIX, PACTeHHI, rpUOOB XapaKTepHO
ompejeaeHHOe, HEM3MEHHOE YHCJI0 XPOMOCOM.

IOHK — HocuTenb HacjJeACTBEHHOH OMOJIOrmYecKoid mHPOpMAnuU¥ — Ipo-
rpaMMbl Da3BUTUS KJETKH M OPraHM3Ma, 3alMCaHHOH C IOMOIbI0 0co00ro
Koja. I'aBHasa eé DYHKINA — YyIpaBjieHNEe BCEMH IIpolleccaMM KJIETKH 4Yepes
obpazosanue moJsiekyn PHE.

Mounexyasl PHK yuacTByoT B cuHTese Ge1KkoB, 6€3 KOTOPBIX He 00X0AUTCHA
HM OIHA XMMHUYeCKad PeaKkluA B KieTke. BelIki BXOAAT B COCTAB KJETOUHBIX
Mem6paH, obeceduBalOT IepeABUKeHNe OPraHOM/[0B, IIPOBOJAT CHIHAJBI U3-
BHE, BBINOJHAT HeMaso Apyrux dyexnuii. Koasl atux 6enxkoB copepixarcd
B reHax.

TI'en (0T rpeu. genos — pop, npoucxoxgenune) — pparment [THK, coxepsxa-
il mHGopManmio 06 olHOM MaKpoMoIeKyIe. ITo MosKeT 6bITh MarpuuHas PHE
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(MPHK), Ha KOTOpYI0 KONHMpyeTCs IJIAH IIOCTPOEHUS OEeJTKOBOH MOJEKYJIHI.
B arom ciyuae reH HecéT HHGOPMAILHIO O CTPYKTYpe nojunentuaa. Hexoropsre
reHbl OTBeYaioT 3a obpasoBaHue TpaHcnopTHhIX (TPHK) u pubocomanbHBIX
(pPHEK) puboHYKIEHHOBBIX KHCJIOT, HI'PAOIIMX B JKHU3HHU KJIETKH HE MeHee
BaXXHYI0 POJIb. :

5/) Kakoebl ¢pyHkumum TPHK 1 pPHK 8 knetke?
4

CambIM 3aMeTHBIM KOMIIOHEHTOM fAPa KJIETKH ABJIAETCA ROPbLULKO, IIDe]-
craBJiAoLee co00H YaCTH XPOMOCOM, HA KOTOPBIX PACIIOJIOMKEHE! 'eHbl, KOAUDY-
fomue pubocomanbuyio PHK (cm. puc. 15). Pubocomansusie PHK ofpasyiores
B SAAPHILIKE, 3/1eCh Ke COeJHHAKTCA ¢ Oenkamu, a c6opka camux pubocom
OCYIIECTBIAETCA YViKe B IUTOILIa3Me.

Urak, B ajpe cocpeloToYeHa HACJAEACTBeHHas MHGOPMALHMA O CTPOSHHH,
JHHU3HEAeATEJIBHOCTH, DA3MHOKeHUN U PA3BUTHH KJIeTKH. [losaToMy sAapo Moxk-
HO HA3BAaTh €€ KOOPAMHUDPYIOMIUM HEeHTPOM. [IpYTUMH C/I0BAMH, KJIETKA KUBET
COIJIaCHO XKECTKOMY IJIaHy, 3anucaHHoMy B moiekynaax JTHK.

IIpokapuoTsl u sykapuorsl. KieTkn pacreHunil, }KUBOTHBIX ¥ rpuboB
B CBOEM CTDOEHMM HMMEIOT MHOTrO 00IIero: BCe OHM OKDPYIKeHbl IUTOILIAZ-
MaTH4YecKoi mMeMOpaHOH, MX COJEePKMMOe BKJIOYAET IHTOMIA3My, SADO,
MeMOpaHHble 1 HeMeMOpaHHbEIe opraHouAsl. OCOOHAKOM CTOAT KJIETKH Oak-
repuit. OraIuunTeNIbHAA 0COGEHHOCTh GAKTEPUANIBLHON KIETKM 3aKJII0YAeTCs
B orcyrcTBHH Ajapa. [JTHK, Koropas y Apyrux opraHu3MOB HaXOJUTCH B ANpe
u opopMIIeHa B XPOMOCOMEI, B KJeTKax 0akTepuit cBOGOAHO IPHCYTCTBYET
B IIUTOIJIa3Me B BHJe KOJIbIIA.

Opranuamel, B KJETKaX KOTOPHIX HE COAEPKHUTCA MOPGOJOrHUYECKH 060-
CODJIEHHOTO AApa, Ha3BIBAIOT npoxapuomamu (OT JaT. pro — mepei, paHbIe,
oT rped. karyon — sazapo). IIpokapuoTHas KJeTKa OPraHM30BaHA HOCTATOUHO
npuMuTHBHO. [loMUMO sifpa B Heil OTCYTCTBYIOT OPraHOMABI, UMEIOIIHe MeM-
OpaHHOe CTpOeHMe, HAIPUMeP MUTOXOHADUH, IJIACTUALI, SHAOMIA3MATHYECKAS
ceTb. B nuromrasme cozepikarcs MHOTOYHCIeHHbIe MeaKkue pubocomsbl. O6MeH
BEIEeCTB M 3HEPrHH OCYIIEeCTBIAETCS HA PA3JMUYHBIX BRICTYIAX M CKJIAZKAX
KJIETOYHON MeMOpaHbI.

K npoxapuoram oraocar 6osee 3000 BHIOB OPraHM3MOB, 00BEeIMHEHHBIX
B ocoboe mapcTBo [IpobAHKH, npeAcTaBieHHOe DAKTEPHAMHN M CHHE3eJIEHBIMHA
BOJIOPOCIAMH (IIHAHEAMHU).

Apyryio rpynmny cocTaBiAnT dykapuomsi (OT rped. ey — XOpOIIO, MOJHO-
cThIO M karyon — A1pO) — OPraHHU3MBI, B KJETKAX KOTOPLIX MMeeTcd AApO,
OTrpaHUYE€HHOE OT IUTOILIA3Mbl AAepHOi 00004K0ii. K HUM oTHOCAT pacTeHus,
KHBOTHBIX, I'pHOBI.
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Bonpochl 1 3agaHus

OxapakTepuayiiTe CTpOeHue sapa.
[aiTe onpegeneHns NOHATUAM «XPOMOCOMa», «FeH».
CpaBHUTE KNETKM NPOKapUOT 1 3yKapuoT. BuiaBUTE YepTbl CXOACTBA W PA3NINYUA.

[4] NMpaBunbHO NV YTBEPXAATb, YTO, ECNM NMPOKaPMOTHAA KNeTka He COAEepPXWT sapa, oHa
He o6nagaert HacneacTBeHHoM nHdopmaunein? Ceoil oTBET aprymeHTupynTe.

5] Wcnonbays TekcT naparpada, cocTasbTe NOrMYeCcKyio CXemy, OTPaxalollyilo ponb sapa
B cuHTe3e 6enkos. PaszHoobpasHble CBA3M MexXay CTPYKTYPHLIMW KOMNOHEHTaMKn aapa,
HYKNEWMHOBBIMW KNCNOTamMm 1 Genkamu 0603HaYbTE cTpenkamu.

§ 10. OOMeH BewecTB U NpespalleHne IHeprum —
OCHOBHbI€ CBOWCTBA XUBbIX CUCTEM

3 Mouyemy obmeH BellecTs — HeNpeMeHHOe YCNOBUE CYLWECTBOBaHWA XUBOW
3 cucTeEMbI?

O6MeH BemecTB M ero cocrapjasawmue. Jlrobasa »xuBasfg cHCTeMa, KaKk BaM
y3Ke M3BeCTHO, ABJIAETCA OTKPBITOM, T. €. HEPA3PHIBHO CBA3aHA CO CpPeloi mo-
CpeICTBOM IIOTOKA BelllecTBa U dHEPruu.

O6MeH BeIlecTB W NpeBpallleHHe 3HEPriH OCYIIEeCTBJIAIOTCA HA KJIETOUHOM
¥ MOJIEKYJIAPHOM YPOBHAX U CKJIAALIBAIOTCA M3 TPEX B3aUMOCBA3AHHBIX IIPO-
1eCcCOoB: TOCTYILJIEHUS B KJETKY XMMHYECKHX COeAWHEHHH M DHEPrHH H3BHE,
npeobpasoBaHUA UX U YAAJEHUA NPOAYKTOB KU3HEAEATEeTbHOCTH.

I[IpOHMKHOBEHHE BEIIeCTB B KJETKY MOXKeT HNPOHCXOJUTH PA3JIMYHBIMH
crnocobamu, Yalme BCero MOJEKYJ bl PA3JUIHBEIX COeAMHEHUN MOCTYHalOT Yepes
IATOILIA3MATHYECKYIO MeMOpany.

BaxuoCThs nOTpPeGIeHAA M3BHE PA3JIMYHEIX BeliecTB o0bACHAETCA HEOo0XO-
JUMOCTBIO B IIOCTPOEHMH M OOHOBJIEHMH CTPYKTYP KJIETKH, B COCTAB KOTOPBIX
BXOJAT OeJIKH, KUPBI, YIIEBOAbI, HYKJEHHOBbIe KUCIOTE. OCHOBHBIM KOMIIO-
HEHTOM 3THX CJOKHBIX OPTraHMYECKUX COeJUHEeHUIl ABJAETCHA YIJIepon,.

AsTtoTpodsr H rereporpodsl. McTouHHKOM yriepoja AJaA HEKOTOPBIX Op-
raHU3MOB CJIYKUT YIIIeKHCJBINA ras Bogayxa. B KieTkax 3e/I€HBIX pacTeHHI M
paja OakTepuil YIVIEKUCHIBIH ra3 UCIONIb3yeTCHA AJIs CHHTe3a YIJIeBOJOB.,

OprasuaMsbl, KJETKH KOTOPBIX MCIOJb3YIOT HEOPraHHYeCKHH HCTOUHMK
yriepoja JJif CHHTe3a OPraHWYeCcKHUX BeIecTB, OTHOCAT K aémompogam (oT
rped. autos — cam, trophé — nuina, NUTaHWe), ITO PACTeHUA U pAx GaKkTepuid.

I'emepompogui (oT rpeu. heteros — apyroi, trophé — nuraHue) — Ku-
Bble OPraHU3MBI, B KJIeTKAX KOTOPHIX AJIS CHHTEe3a OPraHWYEeCKHUX COeJINHeHHIl
HCIIOJIB3YETCA OPraHWUYeCKHil MCTOYHMK yriepoza. B oriauume or aBTOTpPOdOB
KJIETKH TIOAABJIAIONIEr0 YHCIa JKHUBOTHBIX, FPUOOB 1 HEKOTOPHIX OaKTepHii He co-
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COOHBI K YCBOEHHIO HEOPraHMYecKOro yryiepoja. Jlas cCHMHTe3a CTPOMTENIbHBIX
0JI0KOB, COCTABJAAIOIIUX KJETOYHBIE CTPYKTYDHI, reTepoTpodsl HCIOIL3YIOT
yIJIepoJl BBICOKOMOJIEKYJIAPHBIX OPraHUYECKUX BeIecTB,

O6pasoBanue CIOMHBIX MAKPOMOJIEKYJ He MOKeT 060HTHCH (Ge3 dDHeprum.
OHeprusa HeoGXOAMMA KJIETKe M JJIA OCYIIeCTBICHUA BCEX JKM3HEHHO BAXKHBIX
npoueccos. CymecTByioT 1Ba BUAa SHEPTUU, AOCTYIHBIE KUBBIM OPraHU3MaM:
c6emo6as U XuMUYecKas.

CBeToBas 9HEprus (9HEPTUsA COTHEUHOrO M3JYUeHUA) UCIIONb3YeTCA KIIeTKA-
MM IIOAABJIAIOIIEro Yyucyaa aBToTpodos. Ocobdblil MUrMeHT XJI0podHILI, cogepIKa-
LMICA B XJIOPOILTACTaX PACTHTENIBHBIX KJIETOK, CIIOCODEH YIaBINBATE SHEPIHIO
COJIHEYHBIX JIy4ei u 3aracaTh eé B MAKPOIPIHUYeCKUX CBA3AX Moyiekysa ATD.

Has rereporpodoB CBETOBas SHEPrusi HEJOCTYITHA. [JIABHBIM HCTOUHUKOM
9HEPrHH AJIA HHX CJIYKAT BBICOKOMOJEKYJISADHBIE OPraHuvyecKue COeqUuHeHM,
nocrynamomue B Kierky. IIpu paspbiBe XMMHUYeCKMX CBsi3eil B MOJIEKYJax K-
POB, YIVIEBOZIOB, 0EJIKOB BEICBOOOMKAAETCA DHEPIrUA, HCIIOIb3yeMasn B AadbHememM
KJETKOH Ha POCT, Pa3BHTHE, AEJeHUe U APYrue MPOLeCcCH MKU3HeIeATeIbHOCTH,

IIpeoGpa3oBanue BeleCTB B KJETKe AOCTUIAeTCA NMYTEM HeIPEepPhIBHOTO
OCYIIECTBJIEHUA ABYX TUIOB PEAKIMil — pacHielieHNs U cuHTesa (puc. 16).

Peakuum pacunienjieHHs CJOKHBIX OPraHMYECKHX COeIMHEHHMH 10 Golee
IPOCTBIX HA3BIBAIOT 3Hepzemuyieckum obmenom. ITOT MPOIECC, KOTOPHII

Puc. 16. Peaknun pacilenieHds M CHHTe3a, NPOTEKAIOIHNe B KJIETKe, 00eCIIeYnBaiT
npeoGpasoBaHue BEUIECTB M 9HEPIUH
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[IOCTABIAET MHOMECTBO POMEIKYTOUHBLIX IIPOAVKTOR AJA CUHTeTHYECKHX IIPO-
1eCCoB, HAET ¢ OCBODOKACHUEM dHEPIUH, 3aKJIIOYEHHOMN B CJIOXHBIX BelllecTBax,
1 HAKONJIEHHEM €€ B COeMHEHHWH, CBOHCTBEHHOM KJeTke, — AT,

Ipyroit Tun peakuuil, XapakTepHBIX AJA KJIETKH, — pPeakKIlUU CHHTe3a
CIIOMHBIX BellecTB H3 0oJiee MPOCTHIX — naacmuveckuil oomen. Ilpumepom
MOXKeT CIYKUTh CUHTe3 OenkoB, yriesonos, [THEK.

BaskHO HOHATH, YTO KJETKA KAK CHCTeMa CIIOCO0HA CYIeCTBOBATH JIUILb IPH
VCJIOBHH HellpepLIBHON B3aMMOCBA3H ILIACTHYECKOrO U dHepreTHYecKoro obmeHa.
OHeprus, BeICBOOOKAAIONIAACA B XO/le PeaKIHil paciuelsieHus, HCIO0Jb3yeTCs
KJIeTKOW Ha mpolecchl CHHTe3a. B To ke BpeMs sHepreTuyeckuit ooMen npore-
KaeT IIPA AKTHBHOM YYACTHN MHOecTBa (pepPMEeHTOB, CUHTe3UPYEeMBIX KJIeTKOMH
B PeaKknuAX IJIACTHYECKOro odMeHa.

Bonpoce! u 3apgaHua

O6wbacHUTE, NoYemy 0O6MeH BellecTB — Heobxoammoe ycnosue CyLecTBOBaHUS XUBOIA
CUCTEMBI.
OxapaktepuayiTe Tpu cocTasnsaowme obmMeHa seLecTs.
BuigsuTe pasznuyua B o6MeHe BeLLeCTB B kneTkax asToTpodos 1 retepoTpodos.

. HasosuTe peakuuu, nexawme 8 ocHose npeobpa3osaHvsa BEWECTB B KNETKe.

(8 NMoyemy xueas cuctema crnocobHa CyLecTBOBaTb TONLKO NPU YCNOBUKU HENPEepbIBHOW
B3aMMOCBSA3M NNACTUYECKOro U aHepreTudeckoro obmeHa? OTeeT apryMeHTUpyinTe.

§11. doTocunrtes
‘? B 4éM 3aknio4aeTca KoCMUYeckan posie pacteHuin?

®orocuntes. Heropua ero mayyenus, Peak-
NHAW IJacTudYeckoro obmesna tTpedyior 00JBIIOTO
KOJIMUecTBa sHepruu. BoJpmIMHCTBO aBTOTPO(OB
HMCIOJB3YIOT [JIA CHHTE3a CJIOKHBIX OPraHMYecKHX
cOeilMHEeHU1 yriIeKUcablil ra3, a B KauecTBe UCTOY-
HUKA 9HEPruu — CconHeuHoe uaaydeHue. CroxHEI
MHOTOCTYIEeHYATHIN npouece (PoTocHHTEe3a NpoTeKaeT
B KJEeTKaX 3eJE€HBbIX pacTeHUH U (POTOCHMHTE3HPYIO-
mux baxTepuii.

Domocunmea — mnporecc o0pazoBaHuA OpPraHH-
YeCKHX COeJMHEHHUH M3 YIJIEeKHCJIOoro rasa U BOMHI,
OCYIIECTBJAAEMEIl NPH YYaACTHH JYy4YHCTOH 2HEpruu
Cosnna. B xozne dorocuaTesa obpasyercs KHCIOPOJ, Knseouy Apxasuenery

Tumupazes
KOTOpPBI{l BhleNdeTCA B OKPYIKAIIIYIO cpeay. (1843—1920)
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Ans nobo3HaTensHbIx

K normmanuio cytu GoToCHHTe3a YUSHBIe IIH HeCKOJbKO BeKoB, EIIé B KoHIle
XVIII . anrauniicknii yuénsiit [1. [Ipuerau, uecaeaysa cBOMCTBA BO3AyXa, 00HADYKHI,
4TO pacTeHHMsd OYMINAIT BO3JyX Ha ceery (puc. 17).

lonnanpen v MHrenxays, mOCTaBMB CepHUIO ONBLITOB, AOKA3aJ, YTO HA CBETY
PACTEHUSA BBIJEIAIT KUCIOPOI.

B 1782 r. meeiinapen CeHebbe ycTAaHOBWII, 4TO A5 paboThl, KOTOPYIO PACTEHHE
MPOBOJAUT HA CBETY, HEOOXOAHUM, IOMHMO BOABI, VIJIEKHCILIH raa.

Pyccrnit yuénsnit K. A. TuMupsases pasBUiI U 9KCIIEPUMEHTAJBHO JOKA3aJ MBICJIb
0 TOM, YTO IPH YYaCTHH HHIMEHTa XJ0podHIIa OXMH BHJ dHEPrum (CoJTHeYHAa)
npeBpauiaeTcs B IPYroil — SHEPruio XUMHYECKHUX CBA3eH, HeoOXO0IUMYIO PACTEHHIO
1A 00pasoBaHUA OPraHWYEecKHX BEIecTs.

XX BeK 03HAMEHOBAJICA TeM, 4TO fiarofaps TPyAaM MHOTMX YVUEHBIX M3 Pa3HBIX
crpal OblT H3yYeH XHMH3M (DOTOCHHTEe3a, MCCJIe0BaHO BIHAHUE VCIOBHII cpeinl Ha
MHTEHCHBHOCTB JAaHHOTO Ipollecca.

Hnsa goTocuHTeda HEOOXOAUMBI CACAVIONINE YCIOBUAA:

AHEePIru#A COJHEYHOI0 UBJIVUYEeHUS;

BOJA M YIVIEKHMCJBINA I'as;

CnenuaIu3upOBaHHEIE OPTaHOMbI, COJEePIKAaIlNe MOIVIOIIAINHe CBEeT IIUT-
MEHTEI, Ipexjie BCero XJIOpo(HII.

Moa konnak, rpe Becb KMcnopon B Tom cnyyae, korpa B TemHoTe
Gbin NOrNOWEH B NpOLEcCe ropeHns, PAOOM C KMBOTHBLIM He OCYLLECTBNANCH
nomelani Meillb, KOTOpan BCkope CTaBuNn pacreHue, POTOCUHTES, MbLLb
nornbana MbllUE YyBCTBOBana norubana

ceba HopmansHo

Puc. 17. Onsitsr . IIpHcTIN ¢ MBINIBIO U BETKOI MATHI
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JINCT — OPFTAH ®OTOCUHTES3A

e

Tunakonasl
B rpaxe

Puc. 18. [lns ocyuiecTBiaeEus dorocuuTesa Heobxoaumel sHeprusa CoaHIA, VITIEKHCTBI
ras, BOAa M NMIMEHT XJOPOodHLI

Crnenuau3uPOBAHHLEIMHA OPraHOUAAMM, OCYIIECTBAAIIMMHA (POTOCHHTES
B KJIETKAX PACTEeHH, CIY:KAT XJIOpomiacTel. 1leHTpanbHyio ob61acTh XJI0poracra,
OKPY3KEHHOro /IBOMHOM MeMmOpaHOoil (puc. 18), HasBIBAIOT cMpPOMOU, B KOTOPO
BHYTpeHHsAs MeMOpaHa o6pasyer 0cobble YIUIOMEHHbIE Ty3bIPbKU — MULaKoUdbt.

Tunaxkouas! cobpaHsl B zpanst. B MeMOpaHbl THIAKOUAOB BCTPOEHBI MOJE-
KYJIbl IUT'MEHTOB 1 0eJIKOB, yYaCTBYIOIIUX B (DOTOCHMHTE3E.

Xnopogunn — HOTOCUHTETHYECKUII NUIMEHT 3eJEHOTO LBeTa, UMM
CIAOMHYI0 XUMHUYECKYIO CTPYKTYPY. Ponb xyopoduiaaa, MOJEKYIbl KOTOPOT'O
PACIIOJIOKEHBI B TUJIAKOMJAAX XJOPOMJIACTOB, 3aKJO4YaeTCA B IIOIJIOIIEHHUU
COJIHEYHOTO CBeTa.

CosiHeyHasa PHEPTUA — He00XOoAUMoe yCJIOBHE IJIf OCYIlecTBIeHHA (hOTOCHH-
Te3a, XJ0POQUILI NOTJIOMIAeT IJIaBHEIM 06pa3oM KpacHBIH ¥ cHHe-(pHOJIeTOBLIH
[BETA COJHEUHOIO CIeKTpa. 3eJEHbII BeT XJI0POMHIIOM OTPAXKAETCs, U IOTOMY
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pacTeHHA MMEIOT XapaKTepHYIO 3eJIEHYI0 OKPACKY (ecjJH TOJBKO eé He MACKH-
PYIOT ApPYrHe NMIMeHThI). JHeprua COJMHEYHBIX Jydeil Bo3aeiicTByeT Ha MoOJe-
KYJIy XJIOPOQUILIA, YTO BEI3BIBAET PAJ XHMHYECKUX PeaKuuii, B X0/e KOTOPhIX
cunresupyercsa AT®. B makpoapruveckux ceasax AT szanacaercs sHeprus,
KoTopas 3aTeM OyleT pacXoA0BaThCsA HA CHHTe3 YIJIEBOJOB.

Boaa m yriekncielit ras — 210 Te BelecTsa, 6e3 KOTOPHIX mpouecc GoTo-
CHHTEe3a He MOJKeT OCYIIeCTBAATHCA. JJIEKTPOHLI MOJEKYJ BOALI 06eCIIeunBaT
Gecriepeboiinyio pabory xjopoduina. Yraekucasiii ras — «ChIpbé», H3 KOTO-
poro ¢ ucnosb3opasuem sHeprud ATP cuHTe3UpPyIOTCA YIriaeBOAbI.

Idransi porocunTesa. POTOCHHTE3 — CIIOKHBIN MHOTOCTYTIEHYATHII IIPOLECe,
ocyliecTBAAeMbIl B ABa arana. IIepBulil aTan BO3MOMKEH TOJBKO NPH YYACTHH
9HepruM COJIHEYHBLIX JIy4eii, T. e. Ha cBery. JTO cBeToBas (hasda, KOTOpas Mpo-
TeKaeT B THJIAKOMAAX XJIOPOILIACTA.

Ceemosas pasa HAYMHAETCA C TOTO, YTO MOJIEKYJIa XJ0podHILIa IOrIoIaeT
KBaHT COJIHEYHOro cBeTa. JHeprua CosHIA NepeAaéTcs 3IeKTPOHY: OH «BO30Y K-
Aaercs» — nepexoaHuT Ha OoJiee BHICOKMIT aHepreTHUYECKHil ypoBeHb. B Takom
COCTOSSHUM MOJIEKYJIa XJIOPO(HIIA A0AT0 HAXOAUTHLCHA HE MOXKeT: OHA JOJIMK-
Ha OTJATh CBOH «BO30YXKAEHHEIN» AJEKTPOH COCEeAHEH MoJeKyse (aKuenTopy
AJIEKTPOHOB), 4 Ha ero MecTO NPHHATL HOBBIM 2JIEKTPOH OT KAKOM-TO APYroi
MOJIEKYJIBI (JIOHOpA 3JIeKTPOHOB).

CseroBas (asa ocymecTBIA€TCA NPU YYACTHH LEJOT0 KOMILIEKCA MOJIEKYJI
Pa3IMYHBIX COEAANHEHUT: MUI'MEeHTOB, OelKO0B. « Bo3abyxAEHHEI» 3JI€KTPOH TIe-
pejaércsa mocjaefoBaTeIbHO OT MOJIEKYJIbI K MOJeKyse. B xoze aroro nponecca
cuHTe3upyioTea Mojekyabi AT® u HeKoTOphIle ApPYrHe XMMHYecKHe coelIuHe-
HUSA — aKKYMYJATOpPLl aHepruu (puc. 19).

HexsaTka 2/1eKTPOHA B MOJIEKYJIe XJIOPO(HILIA BOCIOJHAETCA 3a CUBT JJIeK-
TPOHOB BOAbI. Mosiekyia BOAbI O/ AeHiCTBUEM COJIHEYHOI'O CBeTA pacIieriserca
Ha IPOTOHBI BOAOPO/J&, 3J€KTPOHBLI H MOJIEKYJIAPHBIN KUCIOPO. ITOT IPOIece
HOCHUT HasBaHue gomonuaa 60dwi:

2H,0 - 4H' + 48 + 0,

Baxsreitmmit uTor cBeToBoii a3l — cuUHTE3 GorarhiX aHeprueil CoefUHeHNIl,
B nepsyio ouepenb AT®. MosekyaapHBIA KACI0PO, KOTOPLIH ABJAETCA NOGOYHBIM
NPOAYKTOM OIHOM M3 peakiuii ()OTOCHHTe3a, BHIAEAAETCSA BO BHEIIHIOK CPeay.

Tennoeas (pasa, cymHoCTs KOTOPOii 3aKmouaerca B ceaspiBanun CO, Bo3ay-
Xa, MOJKeT OCYIIeCTBIATbCA KAK HA CBeTY, TAK U Ge3 y4acTHs cBeTa, MOCKOJIb-
Ky B KayecTBe HCTOYHHKA sHeprum ucnonwsyerca ATP. Peakuum teMHOBOII
(haspl HAUMHAIOTCA CO CBA3BIBAHUSA MOJIEKYJIBI YIJIEKHCJIONO Ira3a ¢ HMEIOLIuMCsa
B IJIACTUAAX NATHYTIEPOAHBIM caxapoM (akuentopom CO,). B peayasrare 06-
pasyeTrcs MIECTHYIJIEPOJHOE COeANHeHNne, KOTOPOe CYILECTBYEeT HeCKOJbKO MI'HO-
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TEMHOBBIE
PEAKLIW

Puc. 19. Peaxknuu dorocurTesa, NpoTeKaniHe B XJOPOILIacTax

BEeHHI, a 3aTeM pacnagaeTcs Ha JIBe MOJIEKYJbl TPEXYIJIePOJHON opraHudecKkoit
KHCJIOTHI. OTH IPOIECChl HAUMHAIOTCA B CTPOME XJIODOILIACTOB U IIPOJOJIMKAIOTCH
B IHUTOILIA3Me, rjie 06pasoBaBHIMEcH TPEXYIJIEPOAHBIE COEJIMHEHMS IOC/Ie pAAa
[ocJeIoBaTeILHBIX PeakIIuil MpeBpalaloTca B caxapa — TUIIOK03Y U (hpyKTO3Y.

W3 npoMeXyTOYHBIX NPOAYKTOB (DOTOCHHTE3a MOT'YT 00pAa30BBIBATHCA AMU-
HOKHCJIOTHI, KHUDPBI U TUNMUALI. BMecTe ¢ caxapaMy OHH CAYKaT UCTOUHHKOM
SHEPTUM AJIA POCTA M CHHTE3a OPraHHYeCKMX MaKPOMOJIEKYII.

HUrorosoe ypaBHeHHEe (POTOCHHTE3a B XJIOPOILJIACTAX MMEEeT CJAeAYIONHHA BUI:

DHeprusa

6CO, + 6H,0 —*™ 5 C_H, 0, + 60,

Buosorunuyeckoe 3sauenne gorocuHTeza. PoOTOCHHTE3 — OCYIIECTBJIAEMBII
JKUBOM KJIETKOH NpoIecc, OTKPBIBIIHI JOCTYI K IIPAKTHYECKU HeHcueprnaeMoil
KJIa/I0BO# COJTHeYHOM aHepruu. 3HayeHMe (DOTOCHMHTE3a BEJHMKO W HOCHT IJIO-
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GanpHBINA, OMochepHBIi XapakTep: 9HEPrus COJHEYHOrO M3JIyYeHHUd, npeobpa-
30BAHHAA U HAKOILIEHHAA B OPraHWYECKHUX BEIlecTBaX 3eJI6HLIMHA PACTEeHHAMH,
CIYIKUT JJIS JKU3HEeAeATeJbHOCTH BCEX »KHMBBLIX opraHuamos. Kuciopon, obpa-
3YIOLIHICA B KaYecTBe MOO0OYHOr0 NPOAYKTA XMMAYECKHX PeaKkIuil, He00X0uM
He TOJBKO AJIA AbIXxaHus opranusmos. Ilomumo asyxaromuO# Momexyss! (O,)
JTOT 2JIEMEHT o0pasyeT eIé OJHO rasoo0pasHOe BeIleCTBO — O30H, B COCTAB
MOJIEKYJl KOTOPOrO BXOJAT y»e Tpu aTroma kuciopoza. Osom (O,) dopmupyer
oco0blii 9KpaH B aTMochepe, CIIOCOOHBIM YAePKMUBATH YALTPA(hHOIeTOBEIE IYYT
Conuna, ryouTesbHBIE A1 BCErO KMBOI'O HAa ILIaHeTe.

Bonpocel u 3agaHuna

Mepeuncnute n oxapakTepuayiite ycnoeus, Heobxoanmeie Ana hOTOCMHTE3A.
AokaxuTte, 4TO CBETOBOW 3Tan GOTOCKMHTE3a WrPaeT peLuanLlylo pons B 06pasoBaHum
OpraHu4eckux BeLecTB B Xioponnacrax nucra.

Mouyemy BTOpOW aTan pOTOCMHTE3a MOXET OCYLLECTBNATLCH Kak B TEMHOTE, TaK 1 Ha CBeTy?

MpocneauTe 3aBMCUMOCTL NPOLIECCA CUHTE3a OPraHUYeckuxX BEeLLeCTB pacTeHUsMU

ot ¢akTopos cpeabl. KonebaHue kakvx $dakTopos cpeabl MOXET Haubonee YYBCTBUTENBLHO

CKas3aTbCH Ha MHTEeHCUMBHOCTU doToCKMHTE3a?

[5] CmopenupyiiTe CneayoLLyio CUTYaUMIO: YeN0BeK CUHTE3MPOBAN BELLECTBa, KOTOpbIe Mos-
HOCTBIO paspyLwwalT nurMeHT xnopodunn. NMpousowna yTeyka aTux eewecTs M3 nabopa-
TOPWWA U UX PACNPOCTPaHEHWE Ha 3HAYMTENbHbIX NNowaaax nnaHeTsl. CocTtasbTe NporHos
U3MEHEHWI NnaHeTapHoro maclutaba, KoTopsie MOrnu Bbl NPOM30ATH B STOW CUTYaLMMN,

O]

§ 12. OGecne4yeHune KNeTku aHepruemn

5
5) Kakoe BelLecTso CNyXuUT akKyMynaTOPOM 3HEPrun B Knetke?

OpraauueckHe BelleCTBA — MCTOYHHKH DHEPIHH KJIeTKH, JHepreTudecKuit
00MeH — 3TO COBOKYIHOCTH peaKIlWii, B Pe3yJIbTaTe KOTOPBIX OCVILECTBJIAETCA
(hepMeHTATUBHEIN pacnaj MoOJIEKYJI OPraHUYECKHUX BeIeCTB, CUHTEe3MPOBAHHBIX
B KJIeTKe WJIM MOCTYIUBIIUX B Heé. JHEePrus, BLIAEISIOIIAACA IIPH PA3PYILeHUH
XUMHAYECKUX CBA3€H JTHX BEIeCTB, 3allacCAeTCH B MAKDPOIPIUUECKHUX CBA3AX
mosekyn AT,

B KauecTBe OCHOBHOI'O 3HEPreTHYECKOro MaTepPHAJA KUBOTHAA KJETKa HC-
IIOJIB3YET MPeX /e BCero yriaeBoAbl U KUDbl. BeJIKH — OYeHb IeHHBIe BelecTBa
ANA KJETKH, OHM PeJKO MCIOJb3VIOTCA B Ka4ecTBe MCTOYHMKA sHepruu. IIpu-
YHMHON 3TOMY CJIYKHUT TO, YTO MOHOMEDPE! 0eJIKOB (AMMHOKHCJIOTEI) ABJIAIOTCHA
CTPOMTEJBHBIM MATEPHAJIOM HOBBIX Noaunentunos. Kpome Toro, pag amMusHO-
KHCJIOT, OTHOCAIIMXCS K TrPyIIe He3aMeHHMbIX, HE MOIYT CHHTE3UPOBATHCSH
JKHABOTHOH KJIETKOI.
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Ans mo6oaHarenbHbIX

®pannysckuit xumuk A. JlaByasse emé B XVIII B. ocymiecTBIII CEPHIO IKCIIEPH-
MEHTOB, HA OCHOBe KOTOPBIX CIeJaJj BbIBOJA, 4TO Mpollecc rOpPeHUusA OCYIecTBIdA-
eTcsA B NPHUCYTCTBHM KHCJI0poAa Bodayxa. IIpM ropeHMH KHCJIOPOJ COeNMHAETCH C
VIJIepoAOM TOILIMBA U o6pasyercs yriekucibli ras. JlaByasbe npeAnonosui, 4To B
OpraHEH3Me KHBOTHBIX U YeJOBeKa ChefeHHAs MUINA OKHUCAAETCH, B pe3yIbTaTe 4ero
IIPOMCXOAMT BhIAEJEHUe Telja ¥ dHeprum Boobime. DKxcnepuMeHTaabHO JlaByasbe
VCTAHOBWUJI, UTO TIOCJIE elIbl MM BO BpeMs (hpU3M4ecKoii paGoThl YeoBex norpediser
KHeaopoja 6osblle, 4eM B FOJIOAHOM COCTOSIHMM. YUEHBLH cresal BiecTAIINN BEIBOI:
KHCJIOPO HeOOGXOIMM /sl OKMCJIEHUS! TUIIH H BOCCTAHOBJIEHUA 3aTPAYeHHO SHEPrHH.

OpHako MexXaHM3M 00pasoBaHMA SHEPrHH B KJeTKe CMOIJIM PACKPBITH JHMIIb
MHOTO mosjHee, B cepenute XX B., YCHIHAMHA HccJIejoBaTeNell Pa3HBIX CTPaH, B TOM
ympcsae pycckoro ouoxumuka B. A. DHreasrapara.

CII0KHBI YIJIeBOA IJIMKOTEH ¥ JKADPLI — PEe3epPBhl «TOININBA» B KJIeTKe. OHU
pacXoAyIOTCA KJIETKaMH IOocjie HEKOTOPOro mepuoja roJiofAaHus OpraHu3Ma.
Hanpuwmep, yTpoM mocjie CHa HAET aKTMBHOE MCIIO/JIb30BaHUE JKHPOB, KOTOPhIE
BHAYAJIE PACNIAZAIOTCA HA INVIMIEPHH U KUDPHbIe KMCJIOTHI.

Ilocne engpl TAABHBIM MCTOUHMKOM OHEPIHH B KJETKAX CHOYKHT IIIOKO03a,
nonydeHHas opraHuaMoM c¢ nuireit. HCTOYHMKOM INIIOKO3LI ABIAETCA TaKiKe
pPe3epBHBIN MoJaucaxapu/ INIHKOreH.,

Dransl SJHepreTHYEecKoro oomMena. PaccMoTpuM, Kak OCYIIECTBISETCHA IIPO-
necc mpeo6pas’oBaHUA 3HEPIrUM OPraHWYECKUX coejuHeHUil B sHepruio ATD.
Monexkynsl AT® cuHTEe3UPYIOTCA B XOJ€ PeaKIiii paciienieHnusi OpraHuYecKux
BelecTB A0 Heopraumueckux (puc. 20).

DHepreTuyecKkuii 0OMeH B KJIeTKe IPOMCXOJUT B HECKOJBKO DTAIOB.

ITepsslit aTan — nodzomosumenvrboiii. OH XapaKTepuayeTcs TeM, 4TO CJI0K-
HbIe OpraHMuecKHe BeIecTBa B OPraHu3Me }KUBOTHOIO PACIeNIATCA Ha MOHO-
Mepsl. Tak, B 3KeJyA0YHO-KHIIEYHOM TPAKTe MKUBOTHBIX KpaxmaJl, OJy4eHHBIH
¢ muIIeii, pacnajaeTcs J0 MIIOKO03bI, MKHPE — [0 IVIMIEPHHA U JKUPHBIX KUCIOT,
Genkn — g0 aMmuHOKHCI0T. O0pasoBaBIIneca MaJyble OPraHNYeCKue MOJEKYJIbI
IOCTYHAIOT B KJIETKH TKaHeil. DHeprus, KoTopas BbIJIeJIfAeTCA Ha [IePBOM aTale,
paccenBaeTcA B BUJe TeILIa.

PacemoTpuM ajibHeiiIee paciielieHne OPraHMYecKux BelecTs Ha puMepe
IJIIOKO3EI.

Bropoit aTan sHepreTH4ecKoro obMeHa NPOTEKaeT B LUTOIIa3Me KJETOK
¥ Has3BaH 0CCKUCLOPOOHLLM BTAIOM, TAK KaK ocyllecTBiasercd 0e3 ydacTus
kucaoposa. JIpyroe ero Haspauue — zaukoaus (or rped. glykys — craakui,
lysis — pacTBOpeHHE) — CJIOXKHBIN IPOIecC paciienieHns III0K03bl, TPOX0jd-
MMl IpU AKTUBHOM y4acTUu (DepMeHTOB.
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Puec. 20. Drane aHepretuvueckoro obMeHa

B npouecce ramkonusa U3 ofHON MOJEKYJIbI IIIOKO3BI obpaayioTcs aBe Mo-
JIEKYJIBl TPEXYIJIEPOAHOTO COEAUHEHUA — nupoeuHnHozpadnou kucromut (eé
xumuueckas gopmyna C.HO,) n nse monexynas: ATD.

Hanee, ecnu B KJIeTKe KHCIOPOAA HEAOCTATOUHO, TO CBOGOAHAA NHUPOBUHO-
I'DaZiHasA KHCJIOTA NPEeBPAIaeTcs B APYIYIO OPraHUYecKyIo KUCJIOTY — MOJIOUHYIO.
IIpu uHTeHCHMBHON (pU3HYecKoil paboTe YeJOBEKA KIETKHM MBIIIEYHOH THAHMN
MCHOBITHIBAIOT HEAOCTATOK KHCJIOPO/ia, B 3TOM CIy4Yae IPOUCXOIUT HEIIOIHOe Pac-
L[eIJIEHHE TIIOKO3bI. B MBIIIEYHOH TKAHM HaKamiIuBaeTcd M3GBITOK MOJOYHOIL
KHUCJIOTBI. 9TO NPUBOJUAT K OLYIEHUIO YCTAJOCTH, DOJAM B MBILIIAX, TOSBICHUAIO
OJIBIIIKY — NPU3HAKA KHCIOPOAHOI HEZOCTATOYHOCTH OPraHH3MA.

Tpernii sram sHEPreTUYECKOro 0OMeHA — KUCIOPOOHbLIL, TPOTEKAOIIHIL
IpH HENOCPeJCTBEHHOM y4acTHM Kuciaopona. Ha arom arame TpéxyrieponHas
NHPOBHHOTPAJIHAA KHCJIOTA OKMCIACTCA MOJIEKYIAPHBIM Kucaopoxom (0,) no
yraexncioro rasa (CO,) u soast (H,0). 9eprus, BeicBoGOXKAaeMaa IPU TAKOM
OKHCJIEHHH, HCIOJIb3yeTCs 0YeHb a(btbemmnno. Ha xaxayio MoJIeKyay OKUCIA-
eMoil III0K03bl 0o0pasyioresa 36 mosexkyn AT®. DroT aran emé HA3BIBAIOT Ke-
mounbim Joixanuem. OCyIecTBIsACTCA KIETOYHOE AIXAHUE B «9HEPTeTHUYECKIX
CTAHIHAX» KJETKH — MHTOXOHAPHUAX, HA KPHUCTAX KOTOPBIX PACIIOJIOMKEHBI
(hepMeHTHI, AKTHBHPYIOLINE PEAKIMHA OKUCJIeHHA OPraHWUYEeCKHX BEIEeCTB.
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Taxkum 00pasoM, B Pe3yJbTaTe paclielIeHUsa OAHON MOJEKYJbl TJIIKO3bI B
KJeTke obpasyiorca 38 mosexyn AT® (2 Monexyssl npH riaukonruse + 36 mo-
JIeKYJI BO BpeMs KHCJOPOZHOro arama). JTa dHEPrus 3aTeM pacxojiyeTcs Ha
CHHTE3 BelllecTB. JHePruA Makpoaprudeckux ceaseit ATEP moxxer npeBpamaTbes
B Apyrue BUABI SJHEPTUH: B 9JIEKTPHUECKYIO (IIpOBe/IeHHe HePBHBIX UMITYJILCOB),
MexXaHNYeCKYIO (IBHKeHHe KIYTHKOB y IPOCTEeMIINX, MBIIIeYHbIE COKPAIleHN s
Y APYIrUX JKHBOTHBIX).

Knerounoe asixanue y pacreHuii. B oriuune OT KMBOTHBIX DACTeHHA IIpe-
obpasywr B AT® suepruio conuneuynoro csera. Ho nmpomnece orocunTesa UaeT
TOJILKO B CBeTJIOE BPEMA CYTOK, & AbIXAHNE OCYIIeCTBJIAETCA KPyrible CYyTKH.
Housio pacrenus noaydanoT AT® B pesynsrare AeATeJbHOCTH MHUTOXOH/DHH,
KOTOpBIE Y HUX OYeHb CXOAHBI C MUTOXOHJPUAMM KUBOTHBIX KJeToK. McTou-
HUKOM JHEPrHH B 3TOM CJy4Yae CJOy»KaT caxapa, IPOHM3BeJEHHEBIe B IIpoliecce
(porocuHTE3A.

IIpu BeIpanMBAHNKA KYJbTYPHBIX PACTEHHUI B TENIMIAX W MapHUKaX HYMX-
HO MOMHHTb, YTO IIPOIECC OKHUCIEHUA TUIIOKO3BI A0 YVIVIEKHMCIIOTO rasa M BOJLI
(k1eTouHOe ABIXAHWE) IMPU BBICOKOH TeMIlepaType BO3JyXa IPOTeKaeT OYeHb
uHTeHCuBHO. KpoMe Toro, GoTOCHHTE3 OCYIIECTBJAAIOT JHIIbL 3eJEHbIe KIeTKH
nucra U crebas, a AbIXaHWe IMPOMCXOJMT BO BCeX KJeTKax pacreHus. B mio-
X0 IIPOBETPUBAEMBIX TEILJIMIIAX JIETOM TeMIIepaTypa BO3JyXa IOJHHUMAeTCH
Beiie 35—40 °C, B pesysibTaTe 4ero MUHTEHCHBHOCTH ABIXaHHUA MOKET BO3pac-
T B 100 pas u Goxee, a dorocunTes namernurca ciaabo. IlosTromy yBennuerne
OpPraHMYecKoi Macchl OyJeT He3HAUMTEJLHBIM M YPOKAW OT TAKUX pacTeHHH
OKa’keTcd HeBBICOKHM. BOT moueMy B TEILIMYHBIX X03AHCTBAX 0coDOe BHUMaHUE
VIeNsAeTcss BeHTUIAUA IOMELIeH.

Bonpocsl U 3aaaHusa

(11 HasosuTe BewecTsa, KOTOPble ABNAIOTCS OCHOBHLIMW UCTOMHUKAMM SHEPrUK B KNeTke.
[2) OxapakTepuayiTe Kaxibliil U3 atanoe aHepreTudeckoro obmeHa no TPEM no3uUMAM:
1 — MecTO OCYLIeCcTBNeHus B OpraHuamMe; 2 — BellecTsa, BCTynawouiMe B peakuuu,
1 NpeBpalieHne 3TUX BeWecTs; 3 — aHepreTuyecknin adpdexT.
B kakom cnyyae B OpraHuM3me Yenoseka rnvkonua byaet npeobnanats Ham KMCNOPOLAHbLIM
aTanom aHepreTudeckoro obmeHa? Y kakux opraHu3mMoB OTCYTCTBYET KMCNOPOAHEIA aTan
aHepreTuyeckoro obmeHa?
O6LWen3BecTHO, 4TO CNOPTCMEHLI BO BpeMsl TPEeHWPOBOK BONbLOe BHUMaHWe yaensioT
npasuMnbLHOMY AbixaHuio. Mcnonbays 3HaHus o6 aHepreTudeckom obmene, gante obbac-
HEeHWe 3TOMY HENPeMEHHOMY YCNOBUIO xopoluen duanyeckoin GopmMbl CNOPTCMEHOB.
CpaBHuTe GOTOCKMHTES U KNETOYHOE AbiXxaHne. YKaxuTe 4epTbl CXOACTBA U Pa3NN4Ma MEX-
Ay 3TMMK NpoueccamMy B OTHOLLEHNM MCXOAHbIX BELLECTB, KOHEYHbIX MPOAYKTOB 1 NOTOKa
3HEepruu.
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§ 13. Cunte3 puboHyknenHosoi kucnotsl (PHK)
m Genka

b
ﬁ Kak obpasyioTtcsa 6enku, Heobxoaumble KNeTke 1 opraHnamy?

Ycaosus, HeoOXonuMble 1A cuHTe3a Oeaxa. [[na xamgoi wierku (6yan
BTO CAMOCTOATEJBHBIA OPraHM3M HJIM KJIEeTKa MHOTOKJETOYHOrO OPraHu3ma)
XapaKTepeH CBOH coGcTBeHHBIH HAOOpP GeNKoB. DTH OeJKH BBIMOJHAIT MHO-
JKecTBO (QYHKIIHIA.

Cunmes 6enka npencrasiseT cobOM CIOMKHBII, MHOIOCTYIIEHYATHIN TIPOIIECE
obpazoBaHUA GEJIKOBOI MOJIEKYJIBI (IOJUIENTH/AA) U3 AMHUHOKHCIIOT,

Jna curTe3a Oeslka HEOOXOAUMBI:
® CTPOMUTEJILHBLII MaTepuasl — aMHUHOKHMCJIOTHI;

e pHQOpPMALUA O IOPAJKE PACHOJOKEHHA AMHUHOKHCJIOT B IIOJUIIENTHIHON

LeNH;

MOJIEKYJIBl — NEePeHOCYMKH aMHHOKHCIOT;

OpPraHou/ KJIeTKH, B KOTOPOM OCYIIEeCTBIAETCA cOOpKa OEJTKOBOM MOJIEKYJIbI;

9Heprus.

ObpasoBanuio Oeska B KJIeTKe IpejmiecTsyer cuHTes monekyn PHEK, Gea
KOTOPHIX HEBO3MOsKHA cOOPKA NOJHNENTHAHON Helu.

Marpuunas PHK. l'eneruueckuii kox. Madopmanusa o mocieoBaTeIbHOCTH
aMWHOKHCJIOT B MOJIMIIENTHAHON nenu 3anucaHa B moiaexysie [THE (puc. 21).

P, Kakoe cTpoeHue uMeeT Hykneotua?
2

W3 npepeiaymux TeM yuebuuka (cm. § 5) Bol suaere, uto JJTHK cocrout na
YeTBIPEX TUMOB HYKJIEOTHIOB, KOTOPBIE OTJIMYAKTCHA APYT OT APYra JHIIbL a30-
THCTBIMM OCHOBaHMAMH. CXeMaTHYHO CTPYKTYPY oxHOM u3 neneit [JHK moxn0
n300pasuTh KaK MOCIeAoBaTeNbHOCTh HyKIeoTunoB: AT TII T TATT..

Cama [THK B cuHTe3e Oesika HEOCPEACTBEHHO He yuacTsyeT. OHa HAXOAUTCH
B s/ipe KJIeTKH, TOT/la Kak cOopka mogunentuaa uaer B nutomaasme. Ho THK
COZIePIKUT WH(POPMAIIMIO O TOM, KAKUM J0J2KeH ObITh Oenok. ra uHbopManua
CUMTHIBAeTCA M Iepenaérca nocpencresom marpuuasix PHE (MPHE).

IlogroroBka K cuHTe3y 0OejlKa HAYMHAETCHA ¢ KONHPOBAHHA HH(MOpMAIUH
JTHK sa mPHK. Ilox neiicrBuem depmenTa mosexyaa JJHK ma ogHOM M3 y4acrT-
KOB TepAeT CTPYKTYPY ABOMHON cIMpaiam, CBASH MEKAY a30THCTHEIMHM OCHOBA-
HUAMH paspelBalOTCA, COMpPAaNb pacKkpyuuBaetrcsa. OJHA M3 ABYX pasgeléHHBIX
neneit [THE cay:xur marpuneit ans o6pasoBaHus BOAOPOAHBIX CBA3EH MexIy
asotucTeIMUA ocHOBaHMAMHU THK 1 asoTHCTHIMHM OCHOBAHMAMHM IOCTYIAOIIMX
nykaeoruos MPHK — pubonyxaeomudos. Coopka pubOHYKIEOTHIOB B IIEIIH
IIPOMCXOAHT ¢ CODIMIONIeHNEeM X KOMILJIeMeHTapHOCTH HyKJaeotugam [THEK.



61
Crpoenue u GyHKUUN KNETKW — 3NEMEHTapHOH XUBOW CUCTEMbI

CUHTES3 BEJIKA

TPAHCKPMNUME IR s
(rmpe) . ¢ - ~ ®epMenT, cuHTeaMpyIoLIMiA MPHK

Monekyna TPAHCNALUMSA
TpaHcnopTHoi PHK (B uMTONNasme)
© aMUHOKUCNOTON Q o 5
nonunenTua, cBA3b

TPHK
© aMUHOKMC/IOTaMM

AMUHOKMCROTA

N —

sowe T ANS)
CsoGoaHble DYHKUMOHANbHBIA LIEHTP
aMUHOKMCNOThI puGocoml

Puc. 21. Dranel cuaTe3a GesKa
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;
B )/) BcnomMHuTe, Kakue asoTUCTbie OCHOBAaHWS Ha3bIBAOT KOMNNEMEHTaPHbIMM,

Kak roneko cunres xonuum PHK saBepmién, ucxogHas ABoiiHas CIIMpPAaJb
HAHEK BoccramasamBaercs, a roropas mMostekyna MPHK HaIlpaBJIAeTCa K MeCTy
cbopku Oenka.

IIponece cunresa monexynst PHK, nocnenosarebHOCTs HYKJI€OTHIAOB KOTOpO#
TOYHO COOTBETCTBYET IOCJIE€A0BaTeIbHOCTH HyKJIeoTHA0B Matpunsl [[HK, Haswl-
BAIOT mpanckpunyueil (ot nar. transcriptio — nepenucsiBasue) (CM. pHC. 21).

Taxum obpasom, MPHK sBnserca konueil yaacTka oguoit us nemeii JITHK
M CONEePKUT MHPOPMAIKIO O IOCJef0BATEILHOCTH AMUHOKHCIOT B Gyayinem
benke.

Yuacrox marpuunoit PHK, cocrosmmit ua Tpéx mocieoBaTe IbHO PACIIONO-
JKEHHBIX HYKJIEOTH/IOB, HAa3bIBAIOT mpuniemom Uin kodornom. Tpumnier Koau-
PYeT OJJHy aMUHOKHCJIOTY, T. €. ONIPeJesifeT e€ MeCTONOI0KeHAe B IIOTUITeIITH -
Hoil nenu. Takyio cucTeMy 3anmucH HA3BIBAIOT FeHETHUECKUM Kozxom (puc. 22).

FEHETUYECKWMW KOA

AMUHOKMUCROTA KDMPY(IC;::::; 'Lp)unnem
i L_ruy ruy rua rur
Acriapanan AAY AAL
i Yy TVl YA Ty
DA rry rry rrA rrr
InyTamuH | LUAA LAT
WaoneidLmH AYY AVYL AVA
i AAA  AAT
fipoe: LUy UuL WUA Lur
TWpo3aunH YAY VAL
DeHnnanaiuH yYy vyyy

Puc. 22, HexoTopele aMHHOKHCIOTEL B KOAMpYIOLe ux Tpurters: MPHE
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I'enemuueckuii k00 — cucrTeMa 3anucyd MHGOPMAIIUM O MEPBUYHON CTPYK-
Type GenKa, NMPeACTABJIEHHAA ONpeNeéHHBIM cOYeTaHMEeM HYKJIEOTHOB U IIO-
cJIeIOBATELHOCTRIO HX pacnosoxxkenus B mosnerynax [JHK u MmPHK. Hanpuwmep,
rpuriier I xogupyer amunokucaory ananus, I'TI — raunus 1 T. 1.

Cymectsyor 64 Tuna rpumieros. Tpu tpumiera ua 64 He KOZUDPYIOT HU-
KaKMX AMHUHOKHCJOT, & ONPEJeJAI0T IMPEeKpAlleHne CHHTe3a IMOJIUMIeNTHIHON
nenu. Iosromy ux HaseiBaloT cmon-kodonamu. 'oropas MmPHK nanpaenserca
B IATOILIA3MY KJIETKH K pubocomMam.

Tpancnopruas PHEK. CrpourensabiM marepuanom anas 0esika ABIAITCA
aMHHOKHCJIOTEI, KOTOPbIe HAXOAATCA B MUTOIIazMe KiaeTku. Kaayio amuHO-
KUCJIOTY HE0OXO0LMMO HOCTABUTH B TO MECTO, KOTOPOe OHa MOJI3KHA 3aHATH
B MoJIeKyJie Geska. PYHKIUIO JOCTABKY BBIMOJHAIOT MOJEKYJIEl TPAHCIIOPTHOM
PHEK (rPHEK).

Kaxpas TPHE moxxer neperocuts TONBKO ojHY ua 20 aMHHOKMCIOT, MC-
noJb3yeMbix B cuHrese Oenka. Tpauncnoprasie PHK y3naooT «cBOM» aMUHOKHC-
JIOTBI, TPHCOGAMHAIOT UX K CBOOOJHOMY KOHILY MOJEKYJIbI. OTO IPOUCXOAUT IIPH
y4acTHH cooTBeTcTByoIIero pepmenta u saepruu AT®. 3arem TPHK BMmecre ¢
aMMHOKHCJIOTON HampasiseTcs K pubocome.

Cunres 6enka. Pubocomel, cocrosamue ua pubocomanbabix PHEK (pPHE) u
GeJIKOB, NIPeACTABIAIT CO00I IebIi OMOXMMHAYECKTH KOMIJIEKE, IJe OCYIIecT-
BiseTcs cbopka 0eKOBOI MOJIEKYJIBI.

Cunres fenxa HaunHaeTcdA ¢ o0beMHEHNSA, C OJHON CTOPOHBI, PHOOCOMBI 1
MPHE, ¢ apyroit — TPHK ¢ amurOKkmciaoramu (cM. puc. 21).

PuGocoma umeer pyHKYUOHAIbHBLIL YeHmpP, Tie MOTYT OZHOBPEMEHHO HAX0-
AuThCA nuiub asa Tpuiiera marpuunoit PHEK. MeHHO B HEM W OCYIIECTBIIAETCA
rpancasauua (or aar. translatio — mnepepava) nH(pOpMAalUM, 3a0UCAHHOH Ha
marpuunoit PHK, Ha «A3bIK» aMUHOKHCIOT, B Pe3yJIbTaTe KOTOPO NMPOUCXOAUT
HapalmuBaHue 0eJIKOBOMH MOJIEKYJIBI.

Tpaucnoprasie PHK nociiegosaTenbHO IPUCOSAUMHAIOTCA 110 IPUHITANY KOM-
IJIEMEHTAPHOCTH K «cBOMM» Tpurieram matpuunod PHE, ITonoxenne Kamaon
TPHK omnpezensercs ¢ moMOIIbI0 aHmukodona — TPUILIETa, PACIOJIOXKEHHOIO
Ha IIepejlHEM YYACTKe MOJeKYabl (cM. puc, 21). AMUHOKHCJIOTEH COeIUHAIOTCA
NeNTUAHLIMHA CBASAMH B TOM NOpPAJAKEe, KOTOPBIA 3alycaH Ha MaTpHIle CHUH-
Teza — marpuyHoil PHK. IToaunmentupHasa Oenodyka yBeIMYUBaeTCs IO Mepe
npoaeuxenuns MPHK uepes pubocomy.

Korga B pubocomy nonagaer cron-konoH MPHE, cbopka moaunenTuaHOMN
1enu 3akaHuusaercs. B gansHelimem 6eso0k npuodperaetT HeOBXOAUMYIO CTPYK-
TYPY: COMPAIN3YeTCa UK CKPyYuBaeTcs B rIo0yay U HAIpaBJIAeTCs B HYKHBIH
OTCEK KJIETKH JJIA BRINOJHEHMA CcBOMX (pyHKnu#. B uwactHoCcTH, depMeHTHI
KaTaJu3upyIOT CHHTE3 APYIHX OPraHMYEeCKHX BeIecTB B KJIETKe.
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Bonpocskl 1 3apaHua

MNepeyncnute ycnosusa, Heobxoaumele ans cuHTesa benka.
Packpoiite pone MPHK B npouecce cuHTesa Benka.
.El.oxaxcwre. H4TO B OCHOBE npouecca TpaHCKpPUNnuUum NexunT peakumsa MaTpu4yHoro CuHTesa,
a MMEHHO NPpUHUMN KOMNNEeMEHTAPHOCTK a30TUCTbIX OCHOBaHWMN.
OB6BbACHUTE 3HAYEHUA TEPMUHOB «F@HETUYECKUIA KOO», «TPUNNET», «<aHTUKOAOH>.
Oxapaktepuayinte pons TPHK B npouecce cuHtesa Genka.

[6] Wcnonbaysa uHdopmMaumio, KOTOPYID COAEPXUT pUC. 21, CpaBHUTE NPOLLECCH TPaHCKPUMLMK
W TpaHCcnauuKn, onpegennuTe YepThl MX CXO0OCTBa W pasnuyua.

[7] NMpennonoxure, kakue BO3MOXHOCTHU OTKPOET Nepen YeNoBeKOM OBNafeHne MexaHuaMom
peanu3auvm nHGopmaumn, saknoyénHon 8 JHK.

§ 14. KneTou4Hbli umKn
Jg Kak npoucxoonT pasmHoXeHue KneTok?

JKusHeHHBI UMK kiIeTkH. JXHU3HL KJIETKHU ¢ MOMEHTA e€ MOABIEHUA J0
JeJieHusl MM rubes i NPUHATO HA3bIBATh JHUIHEHHbLM YUKLOM KAemKu WIu
KILeMmO4YHbLM YUKLOM.

Kaerka pactér, pasBuBaeTCs, BBIIOJHSAET OHpeJeNeHHbIe QYHKIUYU (B MHOTO-
KJIETOYHOM OpPraHH3Me) MiH (PYHKITMOHUDYET KaK OTAEeNbHBIN opraausm (6axre-
PHH, IIPOCTeHIINe, OAHOKJIETOYHBIE BoAOpocin). B Teuenne Beeil 3KM3HN B KJIETKe
HeIIPepPbIBHO OCYILECTBJIAETCA 00MeH BEeIeCTB.

Emé B 1855 r. memenkuit Bpau P. Bupxos nokasasn, 4to Bce KJIeTKH 06pa-
3yIOTCA M3 JAPYrux Kiaeroxk nyrém genenus: «Omnis cellula ex cellula», . e.
«Kamgas KIeTKa MPOUCXOANAT U3 KJIETKH».

Ana nobo3HaTenbHbIX

¥ mpocreHmnx, OXHOKJIETOYHBLIX BOJAOpOCIeil W OaKTepHil, pasMHOMKEHHE OCy-
LIeCTBJIAETCA MYTEM JeJIeHHA KJIeTKH HajgBoe. Biarogapsa mocTOSHHOMY KJIETOUHOMY
JeJIeHHI0 MHOTOKJIETOYHbIe OPTaHH3Mbl BOCIOJHAIOT IIOTEPH KJIETOK MOCJe MX «H3-
HOCa». ¥ B3POCJIOro YeJI0BeKa KAMYIO CEKVHAY A0KHO 00pa3oBLIBATHCA HECKOIBKO
MHUJIJIMOHOB KJIeTOK. Eciu Bce KiIeTouHbIe Ae/leHUs IPeKPaTATCesA, KaK, HAIpHUMeD, B
ciaydae MacCHPOBAHHOrO 00/1y4yeHU, YesioBeK norudHer. OZHAKO KJIETKH HEKOTOPBIX
TKaHel YeJ0BeYeCKOro OpraHuaMa YTPaTHIH CIOCOOHOCTE K JAeIeHH0. ITO HelipOHEI,
3peJible 3PUTPOLMTHI.

Knerounsril MUK yCIOBHO AT Ha ABa NepHoja: AJIUTEIbHBIN — uHmep-
¢pa3y 1 CPaBHUTEJIBHO KOPOTKHUH — JeJIeHHe.

Humepgasa (ot nat. inter — MemxIy U OT rped. phasis — MOsIBNIEHNE) — YACThb
KJIETOYHOT'O ITUKJIA My ABYMA Ae/IeHUAMHU, ¥ KJIeTOK, YTPATHBIIMX CIIOCOOHOCTD
JIeTUTLCHA, NHTeP(ha30il CIMTAIOT IEePHOJ OT OCTeZHero JeIeHud i 10 UX rubesn.
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B nepuox naTepdassl Kierka aKTHBHO (DYHKIIMOHHDYET, B Hell HHTEHCHBHO
HAYT OOMeHHBIE ITPOIECCHI, B TOM YHUCJIE OCYIIECTBIAETCA MOATOTOBKA K AeJIeHHIO.

Henenne y noaaBasionero 60JbITHHCTBA 9YKAPHOTHYECKHX KJIETOK COCTOMUT
n3 mumo3sa (0T rped. mitos — HUTH) — JeJEHUA AAPA KIETKH — M Pas/eeHus
nuTonIadMel. OCHOBHBIE M3MEHEHU s, CBA3AHHEIE ¢ IPOIECCOM KJIETOYHOTO Jelie-
HH#A, OCYIIECTBIAIOTCA C YYaCTHeM ANePHBIX CTPYKTYDP. AKTHUBHYIO POJIb B 3TOM
CJIOKHOM IIpollecce HUIpaeT KJeTOYHBII IIeHTP, B COCTAB KOTOPOrO BXOAAT ABe
YeHmpuoau, AMeroIe GopMy mojblxX MUIUHAPOB, COCTOAIIMX M3 MUKDOTPYDOOUeK.

I'enernyecknii MaTepuaa aykapHoTHYeCKo# KiaeTkn. I3 paHee M3yueHHBIX
rJaB y4eOHMKA BaAM M3BECTHO, YTO MHMOPMAIMA O BCeX DeNKax, HeoOXOAUMBIX
Kjaerke, Haxoaurca B JIHK. A rak kak Ge3 6eJKOB He 00XOZHTCA HHU OHA
XUMHAYECKasd peakiusa, MOXKHO CKasars, 4To B [IHK 3axkawouena uadopmanus
0 XapaKTepe M IOCJIeIOBATEIBHOCTH BCeX KM3HEHHO BAMKHBIX MPOIECCOB KJET-
K#. 9Ty MHDOPMANMIO MATEPHHCKAA KJIeTKa A0JKHA IepefaTh 1o HacJeICTBY.

Bce nacneacTBenHBIe CBOMCTBA JKHMBOI CHCTEMBI HABLIBAIOT 2€HEMUYECKUM
mamepuanom. B syKapuOTHYECKON KJeTKe MreHeTHYeCKHil MaTepuasl IIPeiCcTaB-
JieH xpomocomamu (puc. 23).

XpomaTtuHOBasn H1Th
B nepvoa uHTepdassl

[lBoiHas
cnmpans AHK

o AF R AT

Cxemartnyeckoe
naobpaxeHue
y4acTka
XPOMOCOMBI,
coaepxaluei

oaHy monexyny JAHK

Monekyna JAHK

LleHTpomepa

CxemMatuyeckoe
naotpaxexue
XPOMOCOMbI,
COCTOSALWEN U3 ABYX
CECTPUHCKUX
Xpomatug,

Xpomocoma
nepen aeneHnem
KNeTku

Xpomarnas———

Puc. 23. TeHeTHYeCKHIT MaTepuas 3YKapHOTUYECKOH KJIETKH

3- Edumora, 9 xa.
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3 l,J BcnomHuTe, 4To NpeacTasnseTt coboi xpomatuH. Koraa xpomaTtuH npuobperaer

bl BUA, XPOMOCOM?

Comamuueckue (Henoaoeésvle) KIETKH MHOTOKJETOUHOrO OpraHuaMa
B HOpDME COAEpIKAT OIpejeNéHHOe 4ucio XpomocoM. ITomHbI XPOMOCOMHBIN
Ha6Op COMATHUECKOI KJIETKM HasbBAIOT Juniowdnbim (BOMHBIM) U 0003HAYA-
1ot dopmyoit 2n. Hanpumep, AMILIONAHBINA HA00D XPOMOCOM 4YeslOBeKa — 46,
TapakaHa — 48, cobaku — T8.

B oTsinuMe OT COMATHYECKHX, ITOJOBLIE KJIETKH (raMeThl) BCerja cofiepskar
NOJIOBMHHBIH HAGOP XPOMOCOM — 2anaoudnsui (oguHApHBIN), 0003HAYAEMBIH
CHMBOJIOM 1 («3H»), T. €. N — YHCJIO XPOMOCOM B TamJIOMAHOM Habope.

Kaskaas XxpoMocoMa COAep:KHMT JuIub ofHy Mmojgexkyny HHK. Yncno mose-
kyn [IHK B ramtongaoM HaGope MOXKHO 0003HAYUTH CHMBOJIOM € («ue»). Torga
reHeTHUYECKHIT MaTepHal COMATHYECKON KieTKu Oyaer umers dopmyiy 2n2c.

Kakum xe ob6pasom NPOMUCXOAUT Ilepefadya KJIETKOW IO HACJIEJACTBY BCeX
cBOMX NpH3HaAKOB? B OCHOBe 3TOro mpomecca JEXHT CIOCOOHOCTE MOJIEKYJIBI
ITHK K caMOBOCIPOU3BECHHIO, B Pe3yJIbTaTe Yero reHeTHUeCKHii MaTepras Ma-
TePUHCKOHN KJIeTKM yABamBaeTcs, a 3aTeM PABHOMEPHO paclpejenaeTca Mexay
JIOUEPHUMH KJIETKaMM.

BasKHBIM IIepHOJOM KJIETOUYHOTO IIMKJIa CHYXKHUT uHTepdasza.

Hurepdasza. Bo Bpema uaTepdassl KJeTKa HE TOJBKO BBINOJIHAET CBOU
(OYHKIMM, HO ¥ MHT@HCHUBHO FOTOBUTCH K JeJeHuIo: oOpasyioTcst HeobXoauMble
6enxu, PHK, AT®, a raaBaoe — npoucxoaur yasoenue JTHK B xpomoco-
Max. B pesyabpTaTe KaKAas XpoMOCOMAa OKa3bIBaeTCA COCTOSLIEN U3 JABYX IpO-
JOJNBHBIX KOMHH — xpomamud, KaxJas U3 KOTOPHIX MMeeT OCOOBIi y4acToK
ITHK — uenmpomepy. LlenTpomMepa onpegesaeT NPaBHIbHOCTE IOCTEAYIOIIETo
pacxosxaeHusa xpomatuy (cM. puc. 23). 'eHeTHyeCKul MaTepuas KJIETKHU nepes
feleHreM MOXKHO 0003HAUUTHL 2ndc.

Kaxk sxe nmpoucxoauT o6pasoBaHue HOBBIX KJIETOK?

Jleslenne KJIeTKY HAUYMHAGTCS ¢ MUTO3a. MHUTO3 CKJIaAbIBAETCA M3 YETHIPEX
tas: npodassl, meradassl, aHadassl U Teaodassl (pHuC. 24).

* B npogase XpoMOCOMBI, COCTOAINME H3 IBYX CECTPHHCKHUX XPOMAaTHZX, CIHpa-
JIMBYIOTCA U YTONIMIAIOTCA. B TAKOM BHJl€ OHHM XOPOIIO BHAHBEI B MUKPOCKOIL.
KerouHblil IIeHTD, PACIIOJIOKEHHbIH cO0KY OT AApa, AKTUBU3NDPYeTCA U Ha-
ypHAET 06PA30BHIBATH MHKPOTPYOOUKH, cocTofmue u3 6eakos. Bosaukaior
noJawcbL 6e.neﬂu.a, OT HUX OTXOOAT MHI{p(}prﬁﬂ‘{KH, TaAK HaA3LIBAEMEIe HUTH
BepeTeHa HeJeHHsA, KOTOpble B jajibHeimem GyayT obecreunBaTs mepe-
nBuikenue xpomatup (cm. puc. 24). B konne npodassl sjaepHas 060I0uKa
pPACTBOPAETCA ¥ XPOMOCOMBI OKa3bIBAIOTCA B IHTOILJIA3ME KJETKH.

¢ B memaga3se K ueHTpOMEpaM KayKA0i U3 XPOMATH/| IPUKPEILIAIOTCA MUKPO-
Tpy6ouku. XpOMOCOMBI BHICTPAUBAIOTCA B 00JIaCTH 3KBATOPA KJIETKH. OBu-
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KNETOYHbIA LUK

~

MPODAZA|
(TENO®ASA|
IMETA®ASA| [ AHA®AA |

KneTtku kopeluka nyka
Ha pa3HbIX CTAaAWAX MUTO3a

3*

Puc. 24, K1eTo4Hblil IHKI KUBOTHOH KIeTKH (BBepXy);
MHUTO3 PACTUTEJLHOH KJIETKM (BHH3Y)
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sxeHne 6eJTKOB MHKPOTPYDOUYEK IPUBOAUT K Pas/ie/IeHHIO XPOMATH KAy {0H

XPpOMOCOMBI M K NOCTEIIEHHOMY MX «DaCTACKMBAHMIO» K IIOJIOCAM JIeJIeHHH.
* Anaga3a xapakTepu3yeTcs TeM, YTO XPOMATH/BI B peayJibrare yKopaunsa-

HHAA MAKPOTPYOOYEK ImepeMemialoTcs K IoJIIcaM AelIeHHA KJIeTKH.

* Tenogasa — 3aBeplIAIOINMIA 3TAN JeJIeHHA AApa. XpoMaTHAbl — Oyaymime
XPOMOCOMBI JIOUEPHUX KJIETOK — HaXOAATCA Y IOJIOCOB JeJieHHsd, IocTe-
MeHHO TepAIOT IPeKHIK (POPMY U CTAHOBATCHA HEBHAUMBIMH B MHKPOCKOIL.
BHOBB 00pasyeTcs AAPBIIIKO, HCYe3HYBIIee B Ipodasy, PopMUPYIOTCA AAep-
Hble o6onouku. MuTos 3apepriaercs.

Ha 3ak/JI0OUATEJBHOM 3Talle KJETOYHOro AeJleHHs NMPOHCXOAHUT IPOIecc
pasjeNeHns LUTOIIA3MbI, KOTOPBI HauMHaeTcss emé B aHadase W HAET IO-
CcTerreHHO, BMecTe ¢ MUTO30M (cM. puc. 24). O6pazoBaBmunecsa KJIeTKH IOJy4daior
JHUILIONAHBIA HA00OP XPOMOCOM, KaKaaa U3 KOTOPBIX COAEDKHUT OAHY MOJIEKYJIY
IHEK (2n2c).

B X0€e METOTHYECKOTO AeleHus (AeeHis, B OCHOBE KOTOPOTI'O JIEXKUT MUTO3)
reHeTHYeCKHH MaTepHuaJ paBHOMEPHO pacupeie/IfgeTcs Mex/y IByMA JOUYePHHUMH
kaerkamu. IlocliefHue MOJYYAlOT OT MATEPHHCKON KJITKH HACJEACTBEHHYIO
nHbopManuio 06 0COGEHHOCTAX PA3BUTHA, CTPOCHHUS U DYHKIMOHMDPOBAHUA.

BuoJsorauecKkas pojib MUT03a 3aKJII049aeTca B COXPaHeHUN NPeeMCTBeHHOCTH
B DAY KJETOUHBIX TIOKOJEHUI 1 00PA30BAHMY KJIETOK, DABHOLEHHBIX IO 00BEMY
M COePIKAHUIO HACIeACTBeHHOU MH(pOpMAaIUH.

Bonpocbl 1 3agaHneA

OBBACHWUTE 3HAYEHUE TEPMUHA «KNETOYHBIA LIMKN».
CpaBHUTe reHeTUYeCKWii MaTepuan CoMaTM4eckon W NONOBOIA KneTok. B 4em cocTouT
rnasHoe otnuymne?

[@ [okaxwTe, 4TO M3MEHEHUA B FEHETUYECKOM annapaTte KneTkv B nepyvoa nHTepdasbl AB-
NAOTCH ONPEeNensiouIMMIA ANA NOCNEAYIOWEro HOPMAasbHOTrO AeNeHus.
OxapakTepuayiite ¢asbi MWTO3a 1 06BACHWTE, Kakum 06pa3om Kaxaas A04epHnAs KneTka
B NPOUECCE MUTO3a NoNyYaeT AUNNOUAHLIA Habop XPOMOCOM.

[5] W3BeCTHO, 4TO BCE COMAaTUYEeCKUe KNeTKWM OpraHu3ma aenstcs nytTém mutosa. MoxHo
NN YTBEPXAATb, Y4TO reHeTUYecKuin matepman COMaTUYECKNX KNeTok 6yaer OAUHAKOBbIM,
HECMOTPS Ha Pasnuumne ux CTpoeHus u GyHkumin? OTBeT apryMeHTupyinTe.

§ 15. Meitoz

5
)) Kakyio ponb BbIMONHAIOT rameTul? Y10 OTAIMYEET MX OT COMAaTUHECKUX KNeTok?

PeyKkiuMoHHOE JIeJIeHHe KJIeTKH, HIH Meiio3. MuToTudeckoe JeJeHne JeKuT
B ocHOBe (hOPMHPOBAHHUSA COMATUUECKUX KJIETOK, HA00p reHeTHIecKoro Marepua-
JIa KOTOPBIX BhIpaskeH (hopmysoit 2n2c¢. BosHuKaeT 3aKOHOMEDHBIN BOIIPOC: KaK



69
Crpoenune u pyHKUUW KNETKW — NIEMEHTapHOR XHUBOH CMCTEMbI

o0pasyioTca raMeTsl ¢ OAWHAPHBIM, TanJOM/AHLIM, HabopoM xpoMocom? YTo6b
OTBETHUTH Ha HEro, pacCMOTPHUM €I1é OAUH THUII JeJIeHUS KIeTOK — Meiios.

Meiios (or rped. meiosis — yMeHbIIEHNE) — PeAYKIIMOHHOE JeJieHHe KJIeTKH,
IIPH KOTOPOM IIPOMCXOAMT YMeHbIIeHHe B 2 pasa (peAyKIuA) Yucja XpoMOCOM.
Meito3 cocTouT M3 ABYX IOCJIEOBATENbHBLIX AejeHU. B pesyabraTe U3 ogHOIM
AMIIONAHOM KJIeTKH (2n2c) 06pasyroTcsa YeTsipe rarionHble, CofiepaKamiie 1o
oxnHapHoMy Habopy xpoMocoM (nc). Kax u B MUTO3e, B KayKJ0M MEHOTHUECKOM
JleJIeHUH BBIJISIOT YeThIpe aTana: mpodaasy, Meradasy, anabasy u Temodasy.

IlepBoe nenenme meitoza. Meilo3 mpoTekaeT HECKOJIBKO MHAYE, HEKEIH
MHTOTHYECKOE [JeJIeHHEe KJIeTKH.

3 .
Jf) Kakne uameHeHns npoucxomaT B KNeTke nepepn eé aeneHnem?

Ilepen mepBeIM neneHmeM Meif03a NPOMCXOAMT YABOEHHE I'€HETHYECKOTO
mMaTepualna B KjaeTke. B peaynbrare camoyasoenus mosnexkysn JHK xpomocomer
OKAa3BIBAIOTCH COCTOAIUMME U3 ABYX XxpoMmaTui. 'eHeTnyeckuii MaTepHal TaKoi
KJIETKH MOXHO 0003Ha4YuThH 2ndc.

B munnonmHoM Habope coMaTMueCKON KJIETKH XPOMOCOMEI, OAMHAKOBBIE
mo (hopMe, BeJIMYMHE U CTPOEHMIO, JIETKO Pas3fAeNuTh HA napsl. Hampuwmep, B
COMaTHYEeCKHX KJEeTKaX YesioBeKa 23 mapbl XpOMOCOM.

XpomMocomBl, CXOHEIe 110 GOopMe U cofepIkaliue OIUMHAKOBEIA HaGOp TeHOB,
Ha3BIBAIOT NAPHBIMU WU 20MOR0ZUYHbLMUL (OT Iped. homos — paBHBINA, OLH-
HAKOBBINA, 00m[uit).

B xXozne nepBoro neneHna NPOMCXOAUT PAN BayKHBIX ABJEeHHIT. B orauuume or
MHTO3a B Pe3yJbTaTe MepBOro JejleHud Meio3a K I0J1I0caM J0JIKHBI Pa3oHTHCh
He CeCTPMHCKUEe XPOMaTH/AbI, & IleJible XPOMOCOMEI, 10 OAHON M3 KaXKI0H IapHI.
HAas nanbHe#RIIero NMpaBUJIBLHOIO PACXOK/AEHHA JTH Maphl BHAUade KOJIKHBI
00pas3oBaThCA: TOMOJIOTHUHBIM XPOMOCOMAM HEOOXOAUMO «y3HATH» APYT APYTa,
NIPABUJIBHO BBICTPOUTHLCH B 9KBATOPHAIBHOM IIIOCKOCTH KJIETKHU M 3aTeM pasoii-
THCh K moJawocaM. Iloaromy B mpodasy nepsoro genesus (mpodasa I) romosno-
I'MYHBIE XPOMOCOMBI COJIMIKAIOTCA, 4 3aTeM COeAUHAIOTCA IO BCell JAJIHHE. DTOT
[polecc HasbIBAIOT KOHBIO2ayuell (puc. 25).

OueHb YaCTO MexJYy KOHBIOTHPYIOIIMMH XPOMOCOMAMMU OCYIECTBIAETCH
o0MeH ydYacTKaM#, COIepPKAIUMM OJHH U Te Ke reHbl. B xpomocomax obpa-
3YIOTCA HOBBlE€ COYETAHUA I'EHOB, TaK HasblBaeMble pexombunayuu (OT Jjar.
re — Bo3o0OHOBJIeHUe, combinatio — coexuHenme).

B meradase I KoHBIOrUpYyIOIIe XPOMOCOMBI PACIIOIATAIOTCA B 9KBATOPUAb-
HO# rTockocTH. HUTH BepeTeHa NPUKPEIIAIOTCS K IeHTPOMEPAM I'OMOJIOTHYHBIX
XpOMOCOM, U ITOCJIeIHUE ITOCTeIIeHHO PACXOAATCA K [IOJII0caM KieTkH (a"adasa I).
Muorue 13 pasonIefmmMXcsa K MOJI0CaM XPOMOCOM YK€ OTIMYAIOTCA OT IepBOHA-
JaJbHBIX HOBBIMU COYETAHUSMM r'eHOB. B remodase I dpopmupyiorea asa aznpa.
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MEWO3

FomonoruyHbie
XPOMOCOMBI

CamoypgoeHue
JAHK

B nepuog
M

Nepsoe
penexve
. Meio3sa
KoHwtoraups F g
TOMONOTUYHBIX
XpoMocoM Mapbl
YABOMBLUMXCH
FOMONOTUYHBLIX
XPOMOCOM
pacronaratoTcs
Ha sKeaTope
KNETKM
Pasowepnwnecs
K noftocam

XPOMOCOMBI
OTANYEKTCH
OT NCXOOHBLIX
HOBLIMW
covyeTaHnaMu
reHoBs

Puc. 25. Cxema Mmeiiosa

3asepiraeTcsa MepBoe jelleHHe Meilo3a
pasjgenenueM uuromnnasdmsel. Ma aumio-
HAHON KJeTKH obpaayioTcd JABe ram-
JIOUJHBLIE, OAHAKO KarKJasd XpomMocoMma
ramjoungHoro Habopa mo-npexHEMY
COCTOMT M3 ABYX xpomarui. ['eHernye-
CKMII MaTepHaJl TAKOM KJIETKH MOMKHO
0603HauYUTL GopMyioit n2c.

Bropoe nenenue meiioza. Bropoe
leJIeHHe KarKA0W M3 KJIETOK ciaeayeTr
cpasy 3a nepBeiMm. ¥YaBoeHusa JTHEK
Iepe/i BTOPBLIM JeJieHHeM MeHo3a He
MIPOMCXOAHT, II0O3TOMY B XOJie JejIeHus
K I0JI0CaM PacXoJATCHA yiKe He Xpo-
MOCOMEI, & OTJeJIbHble XPOMAaTH/BI.
B peaysibTare BTOPOTO AeJeHUA KaxKad
KJeTKa JaéT HavaJio ellé ABYM rarnio-
HIAHBIM KJIeTKaM, UX XPOMOCOMEI CO-
nepskat mo oxHoit monekysie IHEK (nc).

Takum o6paszom, B X0ae PeayKITHOH-
HOT'O JIeJIeHUsl U3 OXHON TUILIONAHOMK 06-
pasyloTCs YeThipe rarjionAHble KJIeTKH.,

Becs mpomecc Meito3a cXxeMaTHYHO
IpejcTaBiIeH Ha puc. 25.

3nauenue meno3a. Buosornueckoe
3HaYeHHe Meii03a COCTOHT B COXpaHe-
HUM XPOMOCOMHOro HaGopa y pasHBIX
MIOKOJIEHUH OPraHM3MOB, DPA3MHOMKA-
IOMUXCHA MOJOBRIM nyTéM. Meiio3 Je-
JKUT B OCHOBe (DOPMMPOBAHUA ramerT,
a TakKe CIOp V BBICIIHX pacTeHHil.
TanionaHBIEe raMeTHl IIPHA OIJIOAOTBO-
PEeH’H CJIUBAIOTCH, AUIIONIHEBIN HAO0p
XPOMOCOM BOCCTAHABJIUBAETCH.

O6MeH y4YacTKaMM T'OMOJIOTHYHBIX
XpOMOCOM ¥ UX PaBHOBEDPOATHOE pac-
XOMKAeHHe K IOJII0CAM B XOfe IIePBOTO
JeJeHHs Meito3a obeclieduBaIOT IIOAB-
JIeHHe HOBBIX KOMOMHAIIUI IeHOB B ra-
Merax (criopax).
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Bonpocel U 3agaHua

O6bsicHUTE, NOYEeMY ME03 Ha3bIBAIOT PEeAYKLUMOHHLIM AeneHueM.

Mcnonb3ys TEPMUHBI «KOHBIOraLMS» 1 «PEKOMBUHALNS», OXapaKTepUayiTe M3MEHEHWS,
KOTOPbIE NPOMCXOAAT C rOMONOrUYHBIMW XPOMOCOMaMK BO BPEMs MepBoro AeneHus
Melio3a.

Ucnonbays uHGopMaLmio, KOTOPYIO COAEPXaT puc. 24 1 25, CpaBHUTE MUTO3 U MEios,
BbiiBUTE YepTbl CXOACTBA W OTANYMA 3Tux npoueccos. OTeeT odopmuTe B BLUae Tabnuubi.

Yeprel OTAHYHSA

YepThl CXOACTBA
Murtos Meitoz

CnporHo3upyiiTe BO3MOXHbIE USMEHEHWS B NPUPOAE B CNy4Yae WCYE3HOBEHWS Meitosa
Kak OHOro U3 BO3MOXHbIX TUNOB OENEeHWA KINeTOoK.

OPIrAHU3M — LIENIOCTHASI CUCTEMA ‘@’

Yacto B pasroBOPHOM PevYy MO OTHOMIEHUIO K PA3JIHYHBIM IPeACTABUTEIAM
JKUBOM IIPUPOZBI YIOTPEGIseTCs CI0BOCOYETAHUE «KHBBIE CYIIECTBA».

B Guosorum MCHOAB3YIOT APYTHEe TEPMUHBI: «OPTAHU3MBI», «0CODH»,
«HHAUBUAYYMBI» . CyIliecTBAMH MOXHO HA3bIBATH JKMBOTHBIX,

HO He pacTeHUdA U He rpubdHI.

Opzanusm (0cobv, undueudyym) — Hefenumas eUHUIA KUIHH,
[eJIOCTHaA CHCTeMa, COCTOAIAA U3 B3AMMOCBA3AHHBIX M COIOJYUHEHHBIX ,
KOMIIOHEHTOB., Ka/b1ii KOMIOHEHT (Y OXHOKJIEeTOUHBIX OPraHU3MOB 3TO
OpPraHOMJEI, AAPO, LHUTOMIA3MA, Y MHOTOKJIETOYHBIX — KJIETKH, TKAHH,
OpraHbl ¥ CUCTEMBI OPraHOB) UMeeT 0c060€e CTPOEHHE M BBITIOJTHIET
crenuuyecKkne PYHKINHA.

Muoroxerounble 0cO6M HECOM3MEPUMO CJIOXKHEe OJHOKJIETOUHBIX.
OpHAaKO ¥ OJHOKJIETOYHBIH ¥ MHOTOKJIETOUHBIH OPraHU3MBI BHICTYIIAIOT
KaK eINHOe IeJioe: COIjIacoBaHHAA paboTa BceX KOMIIOHEHTOB
OnocucreMbl HalpaBjieHa Ha MOAAepIKaHMe OOMEHa BEIIeCTB U SHEPIHH CO
cpenoii, uro obecrieuuBaeT pocT, pasBUTHE, PA3MHOKEHNE OpPraHHu3Ma.
Baxmeiimas yepra, xapakrepusyomas 0cobb, — MPOIECE
WHIUBUJYAJbHOI'0 Pa3BUTHUHA, OXBATHIBAIOIINI BCe ero U3MeHeHUA —

OT OIJIOZOTBOPEHUA 10 OKOHUYAHHUA KU3HU,

B Teuenue anuTenBEHOrO BpeMeHH GOJBINIMHCTBO HCCIEMOBAHMI
OpPraHu3MOB CBOJMUJIOCH K H3YUYEHHIO OTAENbHBIX ero uacreii. Ocoboe
3HaYeHHe IPUJABAJIOCh CTPOCHHIO B (DyHKIMOHUPOBAHMIO OPTraHOB

n cucreM opra’os. U Toneko Bo Bropoii nonosune XIX B. Hauaauch
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HCCaelOBAHNA OPraHM3MAa KaK CJIOMKHOM CHCTeMBbI, COCTOAIIeH

U3 B3aHMOJEHCTBYIOIUX KOMIIOHEHTOB — OPraHOB, TKaHell, KJIeTOK.
HzyueHHue IeJOCTHOTO OPraHM3Ma CBS3AHO ¢ HMMEHeM aHTJIMICKOro
yuénoro Yapasa [lapsuHa, KOTOPBI B CBOEM HayYHOM TPYyZe
«ITpoucxok/eEne BUJ0B» PACKDHUI HOABMIKHBIN XapaKkTep

OpraHu3allii YKMBOr0, IOKAa3aJ B3aUMOJleicTBHe OPraHOB B OpraHusMe,
ero 3aBHCHMOCTb OT BHEIIHHX YCJIOBHH.

Pycckue yuénsie U. M. Ceuernos n . II. IlaBnoB HcCIeA0BaIM YCIOBHBII
pedexc U PaCKPBLLIM POJIb HEPBHOM CHCTEMBI, IIPeJie BCero e€é BHICIIero
oT/iesla — KOpEI OOJBIINX IOJYIIAPUHA I'OJOBHOIO MO3ra, B peryJdaluu
paboThl OPraHoB ¥ TKaHel u obecrnedyeHHUH IEJIOCTHOCTH OPraHu3Ma.
BrociefcTBMH MHOTOYMCJ/IEHHBIE Pab0oThl YUEHBIX B PA3HBIX 00/8CTAX
OHOJIOTHY MOATBEPAUIHA WAEH O TOM, YTO IEJOCTHLIA OPraHM3M NPOSBJIAET
cBOMCTBAa, HE CBOAMMBIE K CYMMe CBOMCTB €ro COCTaBJSIOIIUX.

§ 16. Bupycbl — Heknero4yHas GopmMa XU3HU

3 ) KakoBbl 0CO6EHHOCTU XU3HEeAeATeNbHOCTU BUPYCOB?
2

OrkpsiTHe BHpYcOB. Bupycel (or naT. virus — fA) — KUBbIe YaCTHIIBI, KO-
TOpble He HMEIT KJETOYHOIO CTPOeHHA. ITO 0coOble HejAeauMble eNMHMUIBI
skusHU, OHAKO MHOTHME YUE€HBIE COMHEBAIOTCHA, MOMKHO JIM OTHOCUTH BUPYCHI
K KMBBIM oprasuaMam. YTo JKe YAUBHUTEJHHOI0 U HEOOBIYHOr0 B MX CTPOCHHH
¥ KH3HEAeATEJIbHOCTU?

Benuuuna BUpycoB cocrasasger ot 2 go 300 HM, T. e. oM B 150 pas menbue
Gaxrepuii. B 1892 r. nam cooreuectsenuuk [I. M. Usanosckuil BriepBbie oopa-
THJI BHUMAHHE Ha HeM3BECTHLIX HayKe Bo3OyauTeseil 3a0o/ieBaHMI.

Ans mobo3HarenbHbIX

II. . MpanoBcKHit, paboras B KpeiMy, o6HAPY KU, UTO MO3aH4YHYI0 G0Je3Hb
TabaKa BEISHIBAIOT HEM3BECTHLIE Mesbuaiiinue napasuTsl. [IpomycTus COK U3 IUCTHEB
3apaKEHHOTO DACTEHMA Yepe3d coenuajbHble (DUILTPEI, 3aepXkuBaiomue bakrepun,
yuénblit yGeauica, 4TO COK He NMOTeps CBOMX MHMEKIMOHHLIX CBOMCTE. 310poBLIe
pacrenus Tabaka, KOTOPHIM BBOJAMJIM HTOT COK, NPHOGPETATIN HA JHCTHAX THIHIHBIH
PHCYHOK B BHJIe MO3aMKH. JTO 08HAYAJ0, YTO BO30yAuTe M 3ab0ieBaHNA 3HAYNTEIBHO
MeJibue BakTepuit, 0HM CBOGOIHO IPOXOAHIN Yepe3 Mopkl GHILTPA.

B 1898 r. ronnanackuil vuénslil BellepHHK IIpefIOKHI Ha3BaHWe NpopuIbTPO-
BAHHOH PACTHTENbHON KHAKOCTH WH(MOEKIIMOHHON NPHPOABI — BHPYC.
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OreuecrBenHOro yuésnoro I{. 1. Ueanosckoro
CUMTAIOT OCHOBOIIOJIOXKHUKOM S8UPYCONOZUU — HAYKH
0 BHpYyCax.

O6GHapyKUTH BUPYCHl B CBETOBOM MHKDOCKOI He
VAAaBAJOCH MO NPHYHAHE UX HUYTOXKHO MAJEBIX pasMe-
poB. IToaTomMy OHH OKa3auCh B UUCJIE IIePBLIX CTPYK-
TYP, KOTOPLIe OBLIN HCCJIeJOBAHBI MO 3JeKTPOHHBIM
MHEKpockonoM. Boabyautenem Gosesau Tabaka oxa-
sasicA BUpPYyc TabauHOi Mo3auku (puc. 26).

Crpoenue BHpycoB. Bupychl Kak HeKJIeToYHAas
¢opma xHU3HM MMeIOT mpocToe crpoenue, Haubomee

IPOCTBIE M3 BHPYCOB COCTOAT M3 ABYX OmoJsiormyec- Doaupuit Mockdosuy
KHUX IOJMMEPOB — HYKJIEMHOBOM KHCJIOTHI M Geska WBsaHoBCKwMii
(cMm. puc. 26). HyknennoBas Kucjora — reHeTHdec- (1864—1920)

KMI MaTepuaJi, KOTOPBIM NIpejcTaBlIeH BCEMH BO3-

MOKHBIMHA (DOPMAMH HYKJIEMHOBBIX KHCJIOT: ONHOHUTYATON M ABYXHUTUYATON
HHEK, oxnonuruaroit u asyxauTdaroit PHK. Takoro pasaHoobpasus He 3HAIOT
OTHOKJIETOYHBIEe M MHOI'OKJIETOYHBIE OPraHM3MEI, P€HeTHYEeCKHH anmapar Ko-
TOPBIX Bcerja coctouT u3 asyxHuTuaToil [THK (xBoiinoit cnmpanu), a ux PHK
BCerja OJHOHHUTYATAA.

HyxnenHOBBIe KHCJIOTHI, COCTABJSAIONIHE HEHTPAJLHYIO YacTh BHpyca, IIO-
KDBITEI 6@JIKOBOI 000/I09K0i, BEIOIHAIOMEN 3aIUTHYIO (PYHKIIMIO ¥ COCTOAMIIeH
M3 MHOMECTBA IIOBTOPAIIMXCA OAHHAKOBBIX ajieMeHTOB. VI3 HuxX obpasymorcsa
CHMMETPHYHbIE CTPYKTYPBI, ClIOCOOHBIE KPUCTALIN30BaThCA. BeaKkoBsie 060s104-
KU HEKOTOPhIX BHPYCOB HAIIOMMHAIOT NPABUJIbHBIE KPUCTAJLIEI.

Bonee ci0HO yCcTpOEHHBIE BUPYCHI IOMHMO HYKJIEHHOBEIX KHCJIOT U GeJIKa
COZIep KaT JUIHILI, YIJIeBOAbl I HEKOTOPbIe (hepMEeHTHI.

Kusnegearensnocts Bupycos. McciegoBanue BUPYCOB ITOKA3AJI0, UTO
OHH He CIIOCOOHEBI PACTH HA MCKYCCTBEHHBIX NUTATEJbHBLIX Cpelax, KaK, Ha-
npumep, 6akrepuu u rpudel. OKasamoch, YTO eJHHCTBEHHO BO3MOXKHAA cpea
o6uTaHUA BUDYCOB — 3TO JKMUBAfA KJETKA, B KOTOPOil MPOXOAAT BCe AKTHB-
HBbIe NPOIEeCCHl UX }KU3HeJeATeJbHOCTH. BUDYCH mMapasUHTHPYIOT B 3KUBBIX
KJIeTKax.

Bupycel — napasursl dKUBOTHBIX, pacTeHuil, rpubos, 6axrepuii. IIpoHUK-
HOBEHHE B KJIETKY-X03AHHA MOKeT OBITh PA3JUMUYHBIM. B XKUBOTHYIO KIETKY
BHPYCHI YACTO IPOHUKAKIOT MYyTEM MUHOIUTO3a, & B KJIETKY PACTEHHI — uepes
OBpexKJeHHe B KJIeTOYHOH CTeHKe. ¥ BUPYCOB, MapasuTHUPYIOIIAX B OaKTe-
puax, — b6axmepuogazoe (cMm. puc. 26), wan npocro ¢azoé («mokmpare-
Jei»), — B GaKkTepHATBHYIO KJIETKY OPOHHKAeT HYK/JEHMHOBAA KHCJOTa 0e3
GenkoBoii o6osouku. BHyTpu KiaeTku 6akTepuu haru mogaBasioOT, «BBIKJIIO-
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yaoT» xoagickyw [THK wu,

WCIOJb3YVA CBOH COOCTBEHHBIM IeHETHUYECKHUH

annapat (IHK uau PHK), «pamoT KieTke KoMaHAy» CHHTE3HPOBATH HOBbLIE
Konmuu BHpyca. BHayasie mpoucxoauT MHOTOKpPATHOE yIBOeHHe HYKJIEHHO-
BOM KMCJOTHI BHpyCa, a 3aTeM HA OCHOBe reHeTHM4YecKod uMH@opmManmuu ma-
pasuTa NPOUCXOJHUT CHHTe3 0eJIKOB, COCTABIAIIINX GeJKOBYIO O000JOUKY.
Knerxa-xo3sauH norubaer, a BEICBOOOKJaloecsa NapasuThl-BHPYChl MH(H-
OUPYIOT HOBBbIEe KJIeTKH (cm. puc. 26).

benkosas
oBonouka

Benkosas
kancyna
(kancup)

XBOCTOBbLIE HATU

BUPYCHhbI
i MuorooGpaane BUPYCOB
Bu : ;
am?.x.ceumecxoro Bupyc rpunna
napoTuTa Bupyc
HaTypanLHoH o
nonvoMuenuTa

Bupyc -
UMMyHoAebULMTa Bupyc
repneca Yyenoeeka BelleHcTBa

OHK dara

—

Beixon HOBOro = — & 551 | CuHTes

roKoneHna IHK para

daros CuHTE3 6enKkoBoro B Knetke
Kancupa GaKkTepum
v c6opka dara

Puc.

26. Muoroo6pasue BUPYCOB
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H3BecTHO MHOKeCTBO 3a00JIeBAHUI UeJIOBeKa, MMEIOIIMX BUPYCHYIO IPUPOAY:
IrpUIII, OCIa, KOpb, repiec, IMoJuoMueNuT, nHGeknuoHHe# renarur, CITHUI
A 1. 1. Campréi OOBIYHEIH cIIOCOD pacHpocTpaHEHUS — KalejlbHas WHQEeKIIUA.
Tak nepeparTca BO30OYAHTeNH KOPHM, KPACHYXH, I'PDHIINA, HapoTuTa. Bosbyau-
Tesiell TaKuX 3aboJieBaHMI, KaK KJelleBoil sHIedaIuT H KENTas JUXopagka,
IIepPeHOCAT YJIeHUCTOHOIHe — KJellu, Komapbl. Bupyc uMmyHogeduiura nepe-
JaéTcA KOHTAKTHBIM IYTEM dYepe3 CJAM3UCTHIE 000JOYKH IOJIOBBIX OpPraHOB,
a Tak’Ke 4epes KPOBb IIPH MCIOJB30BAHAYN HECTEPHUIH30BAHHBIX XUPYPIrUUeCKUX
HHCTPYMEHTOB U IUIIPHIEB.

Bupyce! criocobHbl naMeHAThCA. OUeHb U3MEHUYUBH! TUIIBI BUPDYCOB IPHIIIA.
HNamenenns KacaioTcsa 0eJIKOB, COCTABIAAIIINX 000J04Ky BUpyCcoB. IMenHO Ha
aTu OeJIKH, ABIAIOIINECH AJA KJIeTKN-X03AWHA AHTUTeHAMU, BeIpabaThIBaeTCs
3aliTa — COOTBETCTBYIOIIME UM aHTHTENIa. AHTUTE A COeAUHSAIOTCA C AHTHUTe-
HAMHU ¥ B TAKOM BHJe YIAJNAIOTCA U3 OPraHU3Ma. OTH PeaKI[UH JeKaT B OCHOBe
(hopMUPOBAHUA UMMYHUTETA NPOTUB I'PUIIIA.

Bompoc 0 mpouCcX0oxAeHUH BUPYCOB 0 CHX TIOP eIé OKOHYATEHbHO He PeIléH.
CymecTByeT HEeCKOJIbKO runored. OqHu yuéHble CUMTAIOT, YTO BUPYCHl BO3HUK-
JIN U3 MUKDPOOPTaHU3MOB. [Ipyrue y6eskAeHbl, YTO OHHM 9BOJIOLMOHUPOBATIY U3
OT/IeJILHEIX OPTAHOHUJAOB KJIETOK — MHTOXOHAPHI, XJOPOILIACTOB,

Hayka o BEpycax (BHPYCOJIOTHA) H3y4aeT OCHOBHbIE NIPHHIUNEI CTPOEHHS,
PasMHOXKEHUA BUPYCOB, UX B3AUMOJEHCTBHE C KJIETKON-X03ANHOM, IIPOMCXOM -
IeHWe W pacIpoCcTpaHeHHe B IPHUPOJeE.

Bupycsl — Menpualliive 4acTHIIBI, ABIAACH KJIETOUHBLIMH [APA3UTAMM, He
HMEeIT BO3MOXXHOCTH OCYIIEeCTBJIATL cOOCTBEeHHBIH 00MeH BelecTB. PazMHOMKe-
HHe BHUDPYCOB BO3MOJKHO TAKJYKe JUIIb B KJIeTKe Xo3auHa. OJHAKO MHOTHE Y4é-
HbIe BCE jKe OTHOCAT BHPYCHI K dKUBBIM OPraHU3MaM, MOCKOJBKY OHU CIIOCOOHBI
K CaMOBOCHIpPOHU3BeAeHHI0. BcecTopoHHee M3yueHHe BHPYCOB MMeeT 0O0JIbIIOE
IpaKTUYeCcKOoe 3HAUeHHe I8 NpodHUIaKTHKY BUPYCHBIX 3a00aeBaHuil pacTeHui,
JKUBOTHBIX, YEJIOBEKa.

Bonpocel u 3apaHus

(1] Wcnonbaya nHdopMaumio, KOTOPYID COAEPXUT PUC. 26, BLIABUTE 0COBEHHOCTW CTPOEHUSA
BMPYCOB W YKaXWTE YepTsl, OTAUYAIOWME UX OT APYrux XUBbIX OPraHU3MOB.
Kak cTpoeHue Bupycos onpepenser ocoOeHHOCTU UX XU3HEeOeaTeNnsHoCTN?
OxapakrepuayitTe Xu3HeHHbIn uukn 6akrepuodara.
Moyemy yyéHble A0 CUX NOP CNOPSAT No NOBOAY NPUHAANEXHOCTU BUPYCOB K XUBLIM Op-
raHuamam Uam K HeXnson npupoae? ApryMEHTUPYRTE CBOI OTBET.

(5] OuepTuTe KPYr BONPOCOB O BUPYCAaXx, Ha KOTOpbie Bbl OGbl XOoTenu nony4yuts oTeeT B 6ecene
C y4€HbIMU-BUpYCONnoramu. Micnoneays pecypcel MHTepHeTa (caiitel www.ru.wikipedia.org,
www.membrana.ru, www.elementy.ru), nonpobyiiTe OTBETUTb Ha HUX CAMOCTOATENBHO.
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§ 17. OQHOKNETO4YHbIE U MHOIOK/IETOYHbIE
OpraHu3Mmbl

3 ) Y70 NexuT B 0CHOBE MHOro06pasus XuBbIX OPraHU3Mos?
-

OpHoKIeTOYHBIe OpraHu3Msel. OPraHu3Mbl, TEJI0 KOTOPBIX COCTOMUT U3 OLHOM
KJEeTKH, OTHOCAT K OJHOKJeTOYHBIM. CYIIeCTBYIOT ZBA YPOBHS OPraHU3aIluy
OHOKJIETOYHEIX — TIPOKAPHUOTHBINA U 3YKAPHUOTHBIN (cM. § 9).

J1A OAHOKJIETOYHEIX IPOKAPHOT XaPAKTEPHO OTCYTCTBUE KIETOIHOTO AAPA.
K nporapuoTaM OTHOCAT ODAKTEepHH U CHHe3eJ8HBIe BOJOPOCIH (IHaHen).

NMuamerp caMeix MeJKuX Oaxtepuil cocraBiaser oxono 0,1 MM, T. e. OHH
oaxke MeJibye KDYIHBIX BUDYCcOB. KpynmHbIe GaKkTepuu, TaKHe KaK CEHHAsd Ia-
JIOUKa, MOXXHO Habao4aThk B CBeTOBOM MUKpockon. Kierounas memOpana Oak-
TepHui OKPYKeHa NPOYHON KJeTouHOU 06004Kkoii. X reHeTnuecKuit MaTepual
3aKJIIOUEH B eAMHCTBeHHOI Monekyse JHEK, umeromeil KOTbIEBYIO CTPYKTYPY.
ITporapMOTH! IUIIEHE! XJIOPOMIJIACTOB, METOXOHAPHIA, annapaTa I'oJIbAXKA | He-
KOTOPBIX APYTHX OPTaHOMIOB, XapaKTEPHBIX AJA 9YKapHOT.

OnxHAaKO, HECMOTPA HA MPOCTOE CTPOEHUE KJETKH, IPOKAPHUOTHI CIIOCOGHBI
OCYILIECTBJIATE IIPOIECCHI, HE XapaKTepHLIe AJsa aykapuor. Hanpumep, azordhuxk-
cUpylomue 0AKTePUH B CBOEH KU3HEAeATeIbHOCTH UCIOIL3YIOT MOJEKYIADHBIH
asoT BO3AyXa.

5 Kakvne pacTteHus nonb3yiloTca cnocobGHocTebio GakTepwuini AobbiBaTbh a3oT
bl 13 BO3ayxa?

ITuranune 6axkTepuit MoKeT OBITH KaAK aBTOTPO(MHBIM, TAK U I'eTePOTPOGHLIM.
Cpexnu aBroTpodoB BeTpeuatores Gakrepun, crnocobusie k yesoenuio CO, senen-
CTBHE€ OKMCJIEHUA HEOPraHWYeCKHX BeigecTB. IIpm aToM XuMMHMUYecKas d9HEPrusd
HEOpraHWYeCKHUX COeJUHEeHU# mpeobpasyercda B MoJseKyabl ATD,

DoTocHHTE3UPYIONINEe OAKTEPHH, KAK M 3€JIEHbIe DACTEHHHA, CIIOCOOHBI ITO-
ayuatsh AT® pnsa cuHTEesda OPraHHYECKHUX COeJAWHEHUH GJarogaps JIYIHCTOM
spepruu CosnHIA.

HawuGosiee npeBHEMHK aBTOTPOMHEIMHE OPraHM3MAaMH YYEHbIE CYATAIOT IIHaHEeH,
KOTOPBIX IIpesk/le HasblBaJu CUHe3eJIEHBIMHU BojopocaamMu. ITuanen — BOAgHEIe
HJIM IIOYBEHHBIe MHKPOOPIaHU3MEI, KOTODEIe CYIIECTBYIOT B BHJe OTAEJNbHBIX
KJIETOK WJIM NPeACTABJEHEI JJIUHHBIMYA HATAMM U KOJOHHAMH (puc. 27).

HMx KJIeTKH II0 CTPOEHHIO BO MHOIOM CXOXXH ¢ OaKTepHalbHBIMH. BBHAY
OTCYTCTBHUSA XJIOPOILTACTOB (POTOCHHTE3 B HUX OCYUIECTBJIAETCA HAa MeMOpaHax
KJIETKH, COAEepIKAINX XJI0POodhMILI.

Ilnanen BXOOAT B COCTAB IJIAHKTOHA M OeHTOCa NpPecHBIX BOJ M MOpE,
JKMBYT HA IOBEPXHOCTH HOYBEI, B FOPAYMX MCTOYHUKAX C TEMIIEPATYPOM BOZALI
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Puc. 27, [lnanen

80°C. 9THX NPOKAPHUOT MOYKHO HA3BATH <«IIMOHEPAMMU JKHU3HH», TAK KAK OHM
NIePBBIMY 34CeJISIOT KpalHe CI0MKHbIe, IKCTPEeMAaJIbHbIe PaiOHBI (BBICOKOIOPhA,
ApKTHKY, AHTapKTHKY).

BonsmmnHacTBO OaxkTepuit muraioTtca rereporpoduo. OgHM U3 HUX HOTpPE6-
JSAI0T FOTOBBIE OpPraHWYEcKUe BeleCcTBA MEDPTBBIX Tes, ABIAACH CANpOmMpo-
¢amu (oT rped. sapros — THUIOU, trophé — numa, nuranue). Ux poas B
NIPUPOJe OTPOMHA: IpeBpallas OpraiudecKue COeANHEeHHs B HEOPraHudecKue,
OHHM 00ecneumBalOT KPYroBOPOT BellecTB B aKocucreMme. J[pyrie morioiaroT
OpraHWYecKHe Bell[eCTBa YKUBBLIX OPraHM3MOB. JTO napasurudeckue GaKTepuu,
ABJIAOIIAECH BO30YAUTEIAMY Pa3INYHbIX 3a001€eBaHNIl DACTEHUM, KUBOTHBIX,
JeJIoBeKa.

OpHOKJIETOYHBIE 9YKAPHOTHI — IIPOCTeHINNe KUBOTHBIE, OJHOKJETOYHEIE
pacTeHHus (BOJOPOCIN) U TPHUOBI COYETAIOT CBOMCTBA KJIETKH M CAMOCTOATEILHOIO
opraHuaMa. B oTauYHe OT IPOKAPUOT OHH MMEIOT SAAPO, CIIOCOGHBEI K MUTO3Y.
ITo obmemy mIaHy cCTpoeHHsS W HaOOPY OPraHOMO0B OJHOKJIETOYHBIE 9YKAPHOTHI
CXOJIHBI C KJIeTKaMH MHOT'OKJIETOUYHBIX OprasuaMoB. OJJHAKO 110 YPOBHIO CJIOK-
HOCTH IIPOIIECCOB MU3HEeAesATeIbHOCTH OHH JaKe 3HAUYNTEIBHO IIPEBOCXOJAT UX.

Cpeznu nmpocTefux KUBOTHBLIX €CTh AOCTATOYHO CJIOKHO YCTPOEHHBIE OpTra-
HHM3MBI, HAalIDUMep BOJAOPOCJHM aueTabyasgpun, HH(MY30pUH.

M=uorue OJHOKIETOYHBIE 0OPA3YIOT KOJOHHM, B KOTOPBIX KJIETKH (PYHK-
IUOHUDPYIOT KaK CAMOCTOSTEJIbHbIe OPraHU3Mbl, HO CBA3aHBI MeXAY coboii
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IUATOILIa3MaTHYeCKMMUA MOCTHKaMHu (HanmpuMmep, BoabBokc). CymiecTBoBaHHE
TIOZI06HBIX KOJOHHAIBHEIX OPraHU3MOB MOATBEPIKAAET OAHY U3 HAYUHBIX IHIIOTE3
TIPOMCXOK/JeHHUA MHOTOKJIETOYHBLIX OPrAHU3MOB OT HEKOTOPBIX KOJOHUAJIBHBIX
IPOCTERIINX.

MmuorokjeToynasie opraauambl. K MHOrOKJIETOUHBIM OPraHU3MaM OTHOCHT-
cA pacTeHHMs, YKMBOTHBEIe U rpubbl. X Tejo COCTOMT M3 MHOKECTBA KJETOK M
MEKKJIeTOYHOIO BellecTBa., XapaKTepHLIM IIPH3HAKOM MHOTOKJIETOYHBIX SABJIfA-
eTcsd KayeCTBeHHAd HEpPaBHOIIEHHOCTh KJETOK, KOTODhLIe CTAHOBATCA BBLICOKO-
cHenuanu3upoBaHHbBIMU. KJIeTKHM BBINOJIHAIT pasHble QYHKIHM B IEJOCTHOM
opraHuaMe ¥ 00beIMHEHBI B TKAHU U OpraHbl. CTpoeHHe HEKOTOPHIX KJIETOK YacTo
yIpollaercs, XOTd OHH BBINIOJHAKT CBOIO paboTy KaueCTBEHHO — TOYHO W YETKO,

JI1a MHOTOKJIETOUHBIX XApPAKTEPHO MHIUBHAYAIbLHOE PA3BUTHE, HAYNHAIO-
meecs C JeJIeHUA OJHOH KJIETKH: CIIOPBI MJIM 3UTOTHL

BoJBIIMHCTBO MHOTOKJIETOUHBEIX OPraHM3MOB — aykKapuorsl. [lo Tumy mwu-
TAHUA UX MOJPA3JeNIAIT Ha aBTOTPO(MBI, reTepOTPOdEl B MHKCOTPOMEI.

K aBToTpodam, KaK H3BECTHO, OTHOCAT IMOAABJIAONIee OOJIBIIMHCTBO PACTEHUI,
Tereporpodsl — 3TO }KUBOTHBIE, TPHOLI, a TAK}KEe PACTeHHd, JHIIEHHBIE XJIOPO-
dumita. Cpeagu HUX M3BECTHBI canpoTpodsl (00abIIMHCTBO IPUBOB) U IAPA3UTEHI,
cIoco0HbBIE CYIIECTBOBATH JIMIIL 3a CYET APYIUX OPraHU3MOB, HAHOCA MM Bpe[.

Muxcompogul (oT Tpeu. mixis — cMmeleHue, trophé — mnuIa, MUTaHUE)
croco0HBI COYeTaTh OJHOBPEMEHHO DA3JHUHBIE THIBI MUTAHUA (Hanpumep,
9BIJIEHA 3eJéHasA aKTHBHO (POTOCHHTE3UPYET HA CBETY, a4 IPH ero HeJoCcTaTKe
epexXoqUuT K reTepoTpoHOMY MUTAHHKIO).

MHOIrOKJIETOYHBIX KHUBOTHBIX, MMEIOILINX IHUIIEBAPUTEILHYIO CHCTEMY, OTHO-
CAT K 2021030aMm. XapaKTepHOH 0CO0@HHOCTEIO I'0OJIO30MHOI0 NUTAHUA ABJIAIOTCA
3axBarT ¥ IIOeJlaHHe IIUIIH, e€ IIepeBapUBaHUe U BCAChIBAHUE ITUTATEJLHBEIX Be-
mecTB. Eciu nuinei rono30aM Cay»KaT pacTeHus, TO TAKUX reTepoTpodoB OTHO-
CAT K PACTHUTEJbHOAAHBIM, MTUTAIUXCA KHBOTHOH MUIEH — K IUIOTOAIHBIM,
a UCIOJIB3YIONIMX B IIHINY KaK PAcTeHMdA, TAK M JKHUBOTHBIX — K BCEAJHLIM.

Bonpocsl 1 3apaHusa

[i] Monbayack TekcTom yyebHuKa, a Takke pecypcamu MHTepHeTa, CocTaBbTe KPAaTKyIO Xa-

PakTEepPUCTUKY OAHOKNETO4HbIX MPOKApWOT Mo nnaHy: 1 — CTpoeHue; 2 — TUM NUTaHus;
3 — 0COBEHHOCTU XU3HEeOEeATENLHOCTU U POSib B NPUPOAE U XU3HU Yenoseka.
O6bACHUTE, NOYEMY KNETKM MHOMMX TKaHeW MHOrOKNeTOYHbIX OPraHM3mMOB YCTPOEeHb!
NpoLLE, YeM KNEeTKN OQHOKNETO4HbIX OPraHM3MOoB.

[E" Vicnonb3aysa 3HaHua ua npegsiaywux pasgenoe Buonorum, a tTakke cainTel MHTepHeTa
(www.ru.wikipedia.org), cocTaBbeTe KpaTknii 0630p OCHOBHbIX FPYNM MHOMOKIETOYHbIX
OpraHu3MoB: pacTeHuit, rpuboB, XMBOTHLIX. OTMETbTE Yy HUX 4epTbl CXoAcTBa U 0cobeH-
HOCTM KaXO0N rpynnbi.

[4)* OokaxwuTe (Ha npumepe opraHu3mMa Yyenoseka), 4TO MHOTOKNEeTO4HbIN OpraHuam — He
CyMMa KNeToK U TKaHel, a eanHas LuenocTHas cucrema.
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§ 18. PaaMHOXeHue opraHn3amos.
Becnonoe pazMHoXeHue

’,) Yem pasnuyaioTca nonosoe u Becnonioe pasamHoxeHue?
J

Pasmuomxenne. OpHa u3 Ba)kHeHIIHX ocobeHHOCTEHl OPraHM3MOB — CIIO-
coOHOCTh K Pa3MHOXMKEHHIO, WJIH penpodykyuu (oT JaT. re — IOBTOPEHHE,
productio — mpoussojacTBo). M3 Kypcos 6monoruu 6, 7 u 8-ro KiaccoB Bam
U3BECTHO, YTO PasMHOMKeHHe obecrnedrBaeT MPOJOJIKeHNe KU3HN.

VY opraHuaMoB pasjHUYaloOT JBa TUIA PA3MHOKeHHs — Oecriosioe u MOJOBOE.

Becnosoe pasMHOMkeHHe 3aKJII0UAETCA B BOCIIPOU3BeJeHUU cebe MOJ0OHBIX
0es yyacTHs IOJIOBBIX KJeTOK (puc. 28). B Gecrosiom pasMHOKEHHH IPHHU-
MaeT y4yacTHe JIMIIb OfHA pojureabckas ocodb. Cpeam crmocoGoB aToro Tuma
Pa3MHOKEHUA MOKHO BBIJEJIHUTH IPOCTOE MUTOTHYECKOE JieJIeHHe IPOCTeHIIInX,
BereTaTHBHOE Pa3MHOMKEHHE M CIIOpooOpas3oBaHMe.

ITpocreiinue, Hanpumep améda, HHQY30pHUA, IBIVIEHA 3eJIéHAsA, PA3MHOMKA-
IOTCA NYTEM MHUTOTHYECKOI'O JeJIeHMd KJIeTKHM HajBoe. BHauasle IpOMCXOAUT
MHTO3, 3aTeM — pasjieJleHHe IUTOIIa3Mbl. B pesyibrare oHAa MaTepHUHCKAasA
0co0b JaéT HavyaJao ABYM JOUYEPHHM OAHOKJETOYHBIM OPraHU3MaM.

Ansa nio6o3HarenbHbix

Y OAHOKJIETOYHOrO IIapasuTa MalspUHHOTO IIasMoausd, dopamMmuaudep, HEKOTO-
PBIX BojgopocJell fecrolioe pa3sMHOMEHHE OCYIIECTBIAETCA IIYTEM TaK HA3EIBAEMOTO
MHOKeCTBeHHOTOo AeieHuA. IIpu MHOMKECTBEHHOM [eJeHUH AP0 MaTEPUHCKOI
ocobu ObICTPO AeNHTCA YepeAYIOIMMUCA APYr 3a aApyroM mutoszamu. Obpasyercs
MHOTOAZlepHaA KJIeTKa, KOTopad 3aTeM pacrnajaeTcs Ha COOTBETCTBYIOIIEe YHCJO
OJHOANEPHBIX KJIeTOK. ITa (hopMa 6ecrnosioro pasMHOMEeHNUA IO3BOJIAET OPraHNEMAM
OBICTPO YBEJIUUHMBATE CBOIO YHCIEHHOCTE.

BezemamueHoe pazmHOdceHUe YAIIE BCTPeUaeTea y ocobeil, BeAYIINX Hemo-
JBHKHBINA 0o0pas »xu3HU (pacTeHud, rpubbl, HEKOTOPLIE KHUIIEYHOIOJIOCTHEIE).
PasmHOKeHHe IPOUCXOJUT YACTAMU MATEPUHCKOro opranuaMa. B ocHoBe Bere-
TATUBHOI'O Pa3MHOKEHUA TAKMKe JIe)KHUT MATOTHYECKOE JeJIeHue COMaTUudeCKUX
(Henon0BBIX) KJeToK. IToaTOMYy JOUepHHEe OPraHM3MBI IIOJYYAIOT TOUHYVIO KOITHIO
reHeTUYECKOr0 MaTepuaJja POAUTe Is.

PasmHOKeHUe pacTeHHI BereTaTHUBHBIMHM OPraHAMM: KODHAMM, moberamu,
JIMCTBAMM MJIM UX YacTAMH (hparMeHTaMu) — HA3LIBAIOT @pazmenmayueil (o1
rped. phragmos — neperopoxaka) (puc. 29). @parMeHTALINI0 PACTEHHH LIMPOKO
HCIIOJB3YIOT B IPAKTHKE CAZ0BOACTBA, OBOILIEBOJICTBA U IIBETOBO/JACTBA, TAK KaK
3T0 O4YeHb YAOOHBIHM ¥ OLICTPEIN CI10Cco0 MOMYYHUTE MHOTIO IIOCAAOYHOTO MaTepuaia
OT OJHOTO PACTEHHA C 3aJlaHHLIMH KA4YeCTBAMH.
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BECNONOE PASMHOXEHWE OPFTAHU3MOB

Dopmbl Gecnonoro paaMmHoXeHus

MutoTH4yeckoe nenexdue BereTtaTuBHOE pa3aMHOXeHue CnopoobpasoBaHue

W3 cnop BeICWIKMX
dparmeHTauma pacTeHuid
[enexune MHoXecTBeHHOS MoykoeaHue (6ecno3soHoYHLIE, Bbipactaer
(npocTeiine) nenexve (6ecno3BoHOYHLIE, Hanpumep ramMeTopuT
(npocTeiiwue) Hanpumep Yyeps#, (rannonaHoe
rmapel) MOpCKWe 3BE30bl) nokonexue)

@DparmMeHTauna Mopckoii ageaabl

MNatunydesan Mopckas 3gesfa — XepTea
XWULLHOWM pacnucHOW KpeBeTKn

Mopckas agezpa
nomaetcs, ocTasnan "
OfIH Y4 t s
MoTepsaHHas Npu HanageHun
OH MOXET NpespaTUTLCH YacTk Nlyya pereHepupyer

B HOBYIO MOPCKYIO 3Be3/ly

Puc. 28. Coocofsl 6ecrnosioro pasMHOMKEHHA B IPUPOe
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BEFETATUBHOE PASMHOXEHWE PACTEHUN

! dparmeHTaLMIo pacTeHwii
LIMPOKO NPUMEHSIOT
B8 IEKOPATUBHOM LIBETOBOACTBE

A :
¥y 8§ & |

BLIBOAKOBLIMW NOYKaMmn
(6puodunnym)

noberamu (3eMnaHuka) NMCTBAMU (CEHNONKNA)

Puc. 29. BereratTupHOe pa3MHOKeHHE pacTeHHIl — ObICTDPHIH cnocob moaydeHus OOJIBIIOrO
KOJIHYEeCTBa NOCAA0YHOI'0 MATEPHAJIA ¢ 3aaHHBIMU KadyecTBAMH

dparmMeHTan A BCTpeUaeTcA y JUINAMHMKOB, rpuboB, a Takke MHOTHX
yepBeil. Hanpumep, cBOOOAHOKUBYII[ME DECHUYHEBIE YepPBH, clacasgch OT XUII-
HUKOB, «pasphiBaioT cefs Ha Kycku». M3 Kasknoit yacTu 3arem (popMmupyercs
HOBBIH OPragM3M.

ITouxoeanue — emeé oAuH cnoco® BereTaTHBHOIO pasMHOMKeHHA (cM.
puc. 28). OH MIUPOKO NpPeACTaBIEH ¥ KUIIeYHOIIOJOCTHRIX (FUAPEI, KOPAIJIOBbIE
noaumel), ryboK, HEKOTOPHIX KOJBYATHEIX 4UepBeil. ¥ pPOAMUTENbCKOIl ocobm Ha
TeJie IOABJAETCHA BBIPOCT (IIOUKAa), U3 KOTOPOU 3aTeM (hopMHpyeTcA HOYepHUIt
opraHuaM. IToukoBaHMEM Pa3MHOKAIOTCA ¥ OJHOKJIETOYHBIEe I'PUOBI APOMKIKHA.
Y psazxa opraEM3MOB IIOYKOBaHME He JOXOJUT 0 KOHIIA — MOJIOJbIe 0cobH ocra-
IOTCHA COeIUHEHHBIMH C MATEPUHCKHUM OPIraHM3MOM, B Pe3yJIbTATe Yero BOSHUKAeT
KOJIOHNSA (HanmpuMep, YV KOPaJIJIOBBIX HOJIUIIOB).

Kax y»xe oTMeuasock, B OCHOBe OMMCAHHEIX (hopM Gecrmosoro pasMHOMKEHHUA
gexuT mutos. IToaromy gouepHue ocobHM MMEIOT AUIIOMAHLBIN (2n) HaAbOp Xpo-
MOCOM M HMOBTOPAIOT NPHU3HAKM MATEPHHCKOTO OpraHM3Ma.
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CnopoobpasoBanue. PazMHOMKeHNe CIIOPaM# [IXPOKO BCTPEYaeTcs Y rpubos
M pacTeHMWI, KaK HU3IIMUX (BOZOPOCIH), TAK M BBICIIUX (MXH, MAllOPOTHUKH,
XBOIIH, IIayHel) (puc. 28). Cnopst — PeNPOAYKTHBHBIE KJIETKH, CHYKaIue I
pa3MHOXKeHHUA U paccejieHuA. OHU MOKPBITHI IJIOTHOM, YCTOMYMBOM K BHEIITHUM
BO3ZiecTBUAM 000J0UKOM. ¥ TPHOOB U HU3IINX PACTEHUN CIOPHI BOSHHUKAIOT
nyrém murosa. Copel BOAOpPOCHEi, KaK MPABUJIO, HMEIOT JKI'YTUKHU JIIS Iepe-
JBUKEHUA U HA3BIBAIOTCA 300CNOPAMU.

VY BBICIIMX pacTeHHU cropsl 06pasyioTcA B pe3yJbTaTe pPeAyKIMOHHOTO
JesneHud (Meiio3a) M Bcerja ramjOM/JHBL, T. €. COJAEPIKAT OAUHADHBIH (1) Habop
XpomocoM. M3 TakuX CIOp pasBHBaeTCA ralION/HOe IIOKOJIeHNe — zamemodum,
H8 KOTOPOM BIIOCJIEACTBUH (POPMHUPYIOTCA MOJOBBIE KJIETKH — ramersl. Tak,
V ManopoOTHUKOB raMeTo(hHUT IIpeACTABIIEH 3apPOCTKOM.

Becnosioe pasMHOMKEHHE HIMPOKO PaCIIpPOCTpaHeHo B npupoge. IIpeumyimecTso
aToro crocoba pa3MHOMKEHHUS COCTOUT B TOM, 4TO JJIf PA3SMHOMKEHUA TpedyeTcs
JUIIb ofHA 0co0b. Kpome Toro, B GOJILIIMHCTBE CIy4YaeB JOCTHIXKEHUE CTALUU
I10JIOBO3PEJIOCTH IIPHU 0eCIIOIOM Pa3MHOMKEHNH OCYI[eCTBJIAETCA B 3HAUYUTETBHO
foJsiee KOPOTKUI CPOK. .

BereraTuBHOE Pa3dMHOKEeHUE AaKTHBHO NIPUMEHAETCHA B PACTEeHUEBOACTRE s
MOJIy4eHUA I0CaJI0YHOI0 MaTepHuasia ¢ *KeJlaeMbIMH IIpU3HaKaMu. ['eHeTHUYeCKH
MJIEHTHYHOr0 IOTOMKA, IIOJY4YEHHOI'0 OT OJHOT0 MATEPHHCKOr0 OpraHmMaMa,
Ha3BIBAIOT KALOHOM.

Ana niob6o3HarenbHbIX

KnorupopanuemM pacTeHHIl B IeJAX OBICTPOTO NMOJTYUYEeHHS 3K3eMILIAPOB C 3aaH-
HBIMHM CBOHCTBAMH JIIOAM 3aHHMAIOTCH ¢ majgeosuTta. o CHX Mop Ha NpHycagedHBIX
y4acTKax pasMHOKAIOT KIYOHUKY ycaMH, a YEPHYI CMOPOAMHY — oTBogKaMu. OaHAKO
ceifyac TepMHH «KJOHHpPOBaHHEe» OOBIYHO MCIIONbL3YyeTcA B DoJiee Y3KOM CMBICJIE U 03-
Ha4yaeT KONUPOBaHNEe KJIETOK, M'eHOB, AHTHUTEN U Ja’Ke MHOTIOKJIETOUHBIX OPraHU3MOB
B sabopaTopHBIX yeaoBuax. Tak Kak y pacTeHHil, B OTJIMYHE OT MHOTMX >XHBOTHEIX,
XOpOIIO Pa3BUTa CIIOCOOHOCTEL K PEreHepalyy, TO TPaKTHYeCKH U3 Kay/I0il PACTHTEb-
HOMH KJIETKH, CTUMYJIHDYHA €8 K MUTOTHYECKOMY JeJeHHI0, B J1a00PaTOPHBLIX YCIOBHAX
MOZKHO IOJYYHMTh HOBBIH KJIOHHpOoBaHHBI opraruaM (puc. 30). [loasuBmIMecsa B peay.ib-
TaTe GECIONIOr0 Pa3MHOMKEHHUSA SK3eMILIADEI II0 ONpEJeIeHNI0 MreHeTHUeCKH OQUHAKOBEI,
OHAKO M ¥V HHUX MOMKHO HAOJIOZATH HACJEACTBEHHYIO M3MEHYHBOCTh, O0VCIIOBIEHHYIO
cayuyaiiHeIMH MyTanuaMu. Menonesys MeTon KIOHHMPOBAHMA, CeIeKIIHOHEDE IIOIVYaloT
0e3BUDYCHBIN MOCAZIOYHLLI MaTePHAJ 1A OBICTPOTO Pa3MHOKEHH DACTEeHHH B OONLITHX
maciurabax (B TOM YHclie PeIKUX M HCYe3AIOlIHX BHIOB).

B npupoge reHeTnueckoe oaHOOOpasue IMOTOMKOB, BOSHHKAIOIAX IIPH Be-
reTATUBHOM DA3MHOMKEHUH, HE CIOCOOCTBYET MX BBLICOKON BLIKHBAEMOCTH
B IIOCTOAHHO MEHAKIIHUXCHA YCJIOBHAX Cpeabl.
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Puc. 30. B n1abopaTopHBIX YCJIOBHAX NPAKTHYECKH U3 KaXKA0H PACTHTENBHON KIETKH
MOHO MNOJYVYIHTE HOBBIH OprasHuam
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NMPOBEAUTE WUCCNEAOBAHUE

Orpa6oTtka npuémMoB BereTaTMBHOro Pa3MHOXEHNA PacTeHUi

ITenv paGomp: — HayuuTHCH BEreTATUBHOMY DAa3MHOMKEHUIO KOMHATHBIX DACTeHMI,
TpeOyIomUX PasHbIX YCJIOBHH VKODEHEeHHA M BEIDAIIUBAHHA.

OTr KOMHATHBIX PacTeHMH PasHLIX BHAOB (Jy4lle B3AThH KOJEYC H dXEBEPHIO) BO3b-
MHTE 10 HECKOJbKY UepeHKOB. UepeHKH KoJieyca IOMECTHTE B BOAY j0 ofpasoBaHus
OPHAATOYHBIX KOpHeil, CiycTsa Hefesio MocaguTe UX B OAMHAKOBEIE EMKOCTH C PHIXJION
no4Boit. Po3eTKH 9XeBepHH MOJCYLINTE B TeUeHHEe HECKOJbKMX JiHeH Ha MMOJOKOHHHUKE,
3aTeM YKOpDeHHTe B CMeCH KOMIIOCTHOM 3eMJIM H IIecKa.

ITonyuenHsle [ouepHHUe PACTEHNS IOMECTUTE B PasHble VCIOBUA OCBEIIEHHOCTH: HA
NOAOKOHHMK MDY YMEPEHHOM OCBeIlleHUH (KOHTPOJb), B CBETOBVIO KAMEpPY IPH CHILHOM
ocBemeHUH (onelT Ne 1) M BJaaM OT UCTOYHHKA CBETA NpPH cJ1aboM ocBemeHMH (OmBIT
Ne 2). HabmropaiiTe 3a pacTeHMAMH B TeUeHHEe HECKOJBKHX Hemenb.

Bonpocsl 1 3apganus

Oﬁ‘bFlCHIr‘ITB, novyemy npu Becnonom Pa3sMHOXEeHWW NOTOMKW ABNAKOTCA reHeTU4eCKMMK
KONUAMKU POAUTENBCKOro opraHnama.

2] WHbopmauuio, KOTOPYIO COABPXUT puc. 28, NPeACTaBbTE B BUAE NOrMYECKONR CXEMbI.
Kaxabit ua cnoco6os 6ecnonoro pa3amMHOXeHUs NPOUNNIOCTPUPYIATE NPUMEpaMn pac-
TEHWIA, XMBOTHbLIX, rPUBOB.

[3]* Wcnonb3ays AONONHWUTENLHYIO IMTEPATYPY, pecypckl MHTepHeTa, cocTaBsTe NPeseHTaLmio
Ha Temy «L|Jlr1p0K08 WCNonb3oBaHWe BereTaTuBHoOro PasmMHOXeHWUs B NpakTuke pacrteHue-
BOACTBa». BeicTynute ¢ coobLueHnem nepen 0aHOKNACCHUKAMW,

Ookaxwute, yto 6ecnonoe pasmMHOXEHWEe B NPUPOAE UMEET U NPeMMyLLIecTBa, U Heno-
cTaTku.

O6bACHUTE 3HAYEHWUA TEPMUWHOB «PEMNPOAYKUMA», «KNOH», «rameTodpuT». Moyemy rame-
TOPUT HA3LIBAKOT ranionaHbIM NOKONEHMeM?

[6] Wcnonebaysa nHdopmaumio, KOTOpyio coaepxut puc. 30, CocTasbTe CooBLLEHVE O MUKPOKIO-
HanbHOM Pa3MHOXeHWU pacTeHuit. Micnonbays pecypces! MHTepHeTa (www.biotechnolog.ru),
pononHute coobuleHne UHTepecHsbIMM hakTamu 0 NPUMEHEHUM 3TOr0 MeToaa.

§ 19. O6pa3oBaHue u pa3BuTUE NONOBbLIX KNETOK.
MonoBoe pazMHOXEeHUue XUBOTHbIX

5 2
)2 Kakue ocobeHHOCTU MMeeT XPOMOCOMHbIIN HA6op NONOBbLIX KNETOK?

Crpoenne moJoOBBIX KJIETOK. [IpM yUaCTHUH NMOJOBBIX KIETOK — 2aMen —
OCYILECTBJIAETCH [10JI0OBOE PA3MHOXKEHHEe OPraHU3MOB, BCTPEYaeTCs OHO IIpenMy-
1IECTBEHHO Y 9YKapHOT.

Y 0OJBIIMHCTBA OPraHM3MOB IaMeThl NOPA3HTENbHO DA3JIMYAIOTCH MEMXKAY
coboii. #HeHckaa ramera — adyexknemra — o6JafaeT PAAOM OTIUUUTEIBHBIX
YepT CTPOEHH#A, HEIIOCPEJACTBEHHO CBABAHHLIX ¢ eé pyHrknuamu. Haubosee oue-
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BHIHOE eé OTJIMYHE OT APYTHX KJeToK — Oosbiine pasMepsl. Tunuunaa coma-
THYeCKad KJeTKa uMeeT auameTp okoso 20 MKM, AiIeKIeTKa JeJI0BeKa — OKOJIO
100 MKM, y JATYIIEK ¥ pbI0 — OKOJIO 2 MM, & y ITHI B PeNTHJIHH AuaMerp
Aia uaMepAeTcs CAHTUMeTPaMH.

Ilpyras ocoGeHHOCTb CTPOEHUS ANIEKJIETKH — HaJWdue B Heil 6OJBIIOro
KogudecTBa :KeaTka. Oco0eHHO ero MHOTO B AHIEKJIeTKaX TeX OpraHu3MoB,
Pa3BHTHE KOTODBIX IIPOMCXOAUT BHE Tejia Marepu. JT0 PHIOBI, 3eMHOBOJHEIE,
NIPEeCMBIKAIOIIAECH, ITHIIHL,

Emgé ogHa BaXHAA CTPYKTYpa ANIEKJIeTKH — eé daineBasa 060104Ka, KoTopas
IJIOTHO IPUJIETaeT K IIUTOILIa3Maruyeckoit MmembpaHne KJIeTKH.

My:KCcKue raMeTsl — Cnepmamo3ouds. — 10 CPABHEHHIO ¢ AHIEeKJIeTKO
HamHOro menasue (puc. 31). Ux dopma y pasHbBIX BHAOB OPTraHU3MOB MOMKET
pasiuuarbesa. TUDHYHBIN cIepMaTo30ua — KJeTKa, cHaOKEHHAA MOIIHBIM
JKTYTHKOM, KOTODEIM COCTOMT M3 MHUKPOTPYOOYeK IITMTOCKeJeTa M I03BOJIAeT
CIIepMaTo30My MepeIBUraThCA B KUAKOH cpeze. IIpm sToM B KJIeTKe OTCYT-
CTBYIOT pUOOCOMBI U DHAOIJIA3MATHUYECKAS CeTh, a anmapaT I'oJBIXKH CHJIBHO
BUJIOM3MEHEH M NPEBPAIEH B IEPEJHION 4YacTh FOJOBKH. B melike cnepMaro-
30M/1a COAEPIKATCH MHOIOYMCJIEeHHbBIe MUTOXOHIPDHH,

Taxum 06pas3oM, CIIEPMaTO30H ] COCTOMUT U3 I'OJIOBKH, I'Zle PACIIONIOHEHO AAPO,
MIeHKH ¢ MUTOXOHAPHUAMHI U KIYTHKA.

Cneayer HAIOMHHUTBL, YTO IaMeThl TAIJIOWJHBI, T. €. COAEPIKAT OJUHADHBIN
(n) sabop xpomocom. IIpH CIMAHNM MYIKCKON M JKEHCKOU raMeT AUIIOMAHBIN
Habop xpomocoM (2n) B opraHu3Me BOCCTaHABJIMBAETCH.

OGpazoBanue u pasBuTHe ramer. [Iponecc OPMUPOBAHUSA MOJOBLIX KJIETOK
(rameT) — 2amemozeHe3 — Y MHOTOKJIETOYHBIX KUBOTHBIX IIPDOXOJMUT B 20HA-
dax — TIOJIOBBIX JKeje3ax. ANIeKJIeTKH PasBUBAIOTCA B ANYHHUKAX, CIIepMaTo-
30Mbl — B CEMEHHHMKAaX.

V 1m03BOHOYHBIX KHBOTHBEIX KJIETKH — IIpPeAIIeCTBEeHHNKH ramMeT 060co6is-
IOTCA B IIEPHOJ PA3BUTHA 3apoAbilna. PasBuBaloluecs MeHCKHe IOJ0BbIe KJIeTKH
nperepreBalT H3MeHeHnd emé B oMGpuoHe. Ha rmepBoM sTamne cBoero pasBUTUA
IepBUYHBIE [T0JIOBEIE KJIETKH IIPOXOAAT PAJ MOCAeJ0BATEIbHBIX MUTOTHYECKHAX
JeJeHH#, IPH 9TOM MX YHCJI0 3HAYUTEJIbHO YBeJIHYUBaAETCH.

Ha BTOpOoM sTame pasBUTHA HAET MOATOTOBKA K IIOCJIEAYIOIIEMY AEJEeHHIO:
xoaunuecrso JJHK B sape KieTok yiBauBaeTcs (FeHEeTHUYECKHWII MaTepHasa TAKOH
KJIETKH MOYKHO BEIpasuTh (hopmyion 2ndc). Haunnaercs nepBoe gesieHAe MeHo3a.

’) Kakosbl ocobeHHOCTHM Mmeio3a?
4
V pasBuBamOmuxcA KeHCKHX IaMeT IepBoe JejleHue Melo3a JAJUTCHA TOMABI.

3a 9T0 Bpems KJeTKH pacTyT. IlepBoe AeseHHMe Meilo3a 3aBeplIaeTcs B IePHOJ
IIOJIOBOT'O CO3peBaHHUA ocobu. B pe3yjabTaTe HeCHMMETPHYHOI'O JeJieHWA OHUTO-
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NONTOBBLIE KNNETKU. CNEPMATO30MUA

CniepmaTtosoun, YenoBeka CriepMaTo30MALI XUBOTHBIX

GapaHa Kpyrnoro -;e.péi:.l

[onoska
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KryTnk

Puc. 31. OcofeHHOCTH CTPOGHHA CIEPMATO30MAA HEIOCPeICTBeHHO CBA3AHEI ¢ ero GyHKIHed

IJ1a3Mbl 00pa3yloTCs ABe HepaBHBIE KJIETKH: KPYIHASA PA3BUBAIOIAACH KeHCKAS
raMeTa ¥ MeJIKasg — NOAAPHOe menbvye.

Bropoe nesnenne meiiosa cienyer cpasy 3a MepBhIM: MOJISAPHOE TeJIbIe U KPYII-
Has KJeTka aenarcd. [ToasapHoe Tenbne gaér HAYAIO ABYM IOJ00HBEIM KJIETKAM,
a U3 pasBUBAIOLIENCA TI0OJI0BOH KJIETKN B Pe3yJbTaTe HEPABHOIO paclpeeaeHnus
IUTOMJIA3MbBI CHOBA 00pa3yTCsa KPYNHAA KJIETKA M MOJAPHOe Tesblle.

Taxum ob6pasom, pasBUBalOIIafACA JKeHCKas MOJOBAaA KJETKa AaéT HAYAJO
JUIOb OJHOI MOJHOLEHHOH KJeTKe, B KOTOPOil COCPeAOTOYeHO GOJIbIIoe KOJIU-
YecTBO NUTATEJbHBIX BellecTB. B nanpHeiiimeM oHA NpeBpalnaeTcs B 3peJyio
afinexgerky. IlonsapHBIe Teablla CO BpeMeHeM pas3pyLIalTCs M, BO3MOMKHO,
HCTOJIB3YIOTCA AJA (QOPMUPOBAHUA 000JI04eK AHIEKJIEeTKH.
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My:KCKHMe MepBUYHBLIE OJOBBIE KJIETKHM HAYMHAIOT JeJIUThCA JUIIbL B Ie-
pHOJL IIOJIOBOTO CO3peBaHus opraHuama. JlanbpHelillee UX pasBUTHE IPOTEKaeT
cxoaHbIM 06pasoM. OHAKO B peaysbTaTe BTOPOTO JelleHus Meiosa obpasyoores
yeThIpe OJMHAKOBBIE KJETKH, Ka)KAasd M3 KOTOPHIX (DOPMUDYeTCH B 3Pesbli
cnepmarosony (puc. 32).

5
J) Kak npoucxogut onnoaoTeopeHue?

ITpomece cauAHUA ABYX raMeT, B pe3yJbTare KOTOPOro obpasyercs auzoma
(oT rpeu. zygoté — coeAMHEHHBLIN BMecTe), HA3bIBAIOT ONN0JOMEOPEHUeM.

OII.HO.II.OTBOPEHHE HauMHaeTcs ¢ MOMeHTa, KOorjga roJIOBKa cIepMaTo3ouaa
COMPHUKACAeTCHA ¢ ANUIEBON 3aITUTHON 000J0UYKOM M My»KCKas raMera NpoHUKaeT
CKBO3b IUTOILIA3MATUYECKYI0O MeMOpaHy AWNEKJIeTKH.

FTAMETOTEHES

PasmHoxeHue =
nepBUYHbIX g
MonoBbIX ¥ )
KNeToK %
eg
£
=
Poct
CozpeBaHue
3
o
=

MonsipHele
Tensua

Cnepmarosonf,

Aiueknetka

Puc. 32. ObpasoBanue ¥ pasBUTHE MOJIOBBIX KJIETOK
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Ans mobosHarenbHbIx

C 60-x rogor XX B. y46HBIMHU PA3JIUUHBIX CTPAH BeAYTCA PAGOTHI M0 MOIYIECHHIO
3UrOTHl METOAOM KJIOHMpOBaHUA. B opranmame kmBOTHOro GepyT AfllleKIeTKY, U3
KOTOpPOil B fanpHelimeM yaausaior sapo. Ha ero MmecTo moMemaoT S4po AUIIOHIHON
coMaTH4YecKOl KJeTKH 0co6H TOro e BHAA. DT0 MOI'YT OBITh KJIETKH MHOTOKJIETOY-
HOro 3MOpHOHA, & TaKe KJIeTKH, BEIAEJeHHLIe U3 MOJOYHON 3KesIe3hl MJIH SIIATETNA
B3pocJioro opraauama (puc. 33). IlonyuenHyo TakuM 06pa3oM crocobHYIO AeTUTHCH
BUrOTY UMIUIAHTHPYIOT B MATKY *XKMBOTHOrO. PoAuBIINiicA NeTEHEIII HAC/IEeAVeT Bee
reHBI OPraHM3Ma, KJeTKa KOTOPOro ABMJIACH JOHOPOM siapa. JlaHHEI MeTon yemem-
HO onpoGoBaH HAa ’KMBOTHBIX PABHBIX BHAOB: MOJYYEHbl KJOHHPOBAHHBIE MBILIH,
KPOJNHMKH, TeNATA, ATHATA.

B npouecce onoaoTBOPeHMA IPOMCXOAUT aKTUBAUUsA Aila, T. €. Hepexo]
€ro OT COCTOAHMSA IOKOA K PAsBUTHIO: BUI0OTA IPUCTYHAeT K Aenenuto. Caud-
HUe sAjep ABYX ramMeT IPUBOAHUT K 00pa3oBaHUIO B 3UTI0Te AUIJIOMAHOTO Habopa
xpomocoM. M3 surore! B fanbHeifmeM copMupyeTcs AUILIOMAHBLINA OPraHusM.
B pesyabrare o0beiMHEHNA OTIOBCKOr0 ¥ MATEPUHCKOIO MeHETHUECKHX MAaTe-
pHaJyoB y AoYepHei ocodu HenaberkHBI HOBBIE KOMOMHALIMYM IIPU3HAKOB.

@DopMBI MOJOBOr0 Pa3MHOKEHMN y KHBOTHBIX. [10JI0BOoe pasMHOMKeHHE
CBOMCTBEHHO IOJABJIAKINEMY GOJBIIAHCTBY 3yKapHOT, OAHAKO Ipeobianaer
OHO Yy JKHMBOTHBIX M BBICIIMX pacrTeHuii. Yame Bcero B NpHUpoje BCTpPeUaeTCs
non060€ PAIMHONCEHUE ¢ ONL0JOMEOPpeHUeM.

OpraEuaMel, UMelOI[He OZHOBPEMEHHO U MYIXCKHE U >KeHCKHe II0JIOBBIe
JKeJye3sl, HA3LIBAIOT zepmappodumamu. K HUM OTHOCAT MIOCKHMX U KOJb-
4YaThIX 4epBeil, HEKOTOPBIX MOJIJIIOCKOB M ADYIUX JKUBOTHBIX. HecMoTpsa Ha
Hajau4Yye Y HUX OJJHOBPEMEHHO CEMEHHUKOB M SHYHUKOB, CAMOOIJIOAOTBODE-
HUs, KaK OIPaBUJIO, He IPOUCXOAUT. BONBIIMHCTBO JKUBOTHLIX PA3/eILHOMOJI
(KpyrJible 4YepBH, ABYCTBOPYATHIE U I'OJOBOHOIME MOJIIIOCKH, YJIeHHCTOHOTHE,
XOpJOBEIE).

¥ mué, Tieif, HEKOTOPBIX AIEPHI] BCTPEYAETCH NON060E PA3MHONMeHUe Bes
onnodomeopenun. slitnexaerka HaYUMHAET JPOOUTHCS 63 yUacTUs CIepMaTo30uaa
M pa3BUBAaeTCA B MOJHOLEHHBINA oprannaM. Takoil THII pasMHOXKeHUsA 0e3 oIL1010-
TBOPEHUA HOCUT Ha3BaHHe napmenozeneda (0T rped. parthenos — JNeBCTBEHHUIIA,
genesis — npoucxoxkJeHue). B nmpupojse napreHoreHes — ABJIeHHE PeAKOe U B
OOJIBIIMHCTBE CAay4aeB He ABJIAETCHA eJUHCTBEHHBIM CHOCO00M pas3MHOKEeHHA
BHUJla, 4 YepeJyeTcsa C HOPMAJIbHBIM IOJOBEIM PasMHOMKeHHeM. Y Y& u3 He-
OILIONOTBOPEHHBIX AHUI] PA3BHBAIOTCA JHUINb CAMIILI (TPYTHH), V ALIEPHIl H He-
KOTODHIX TJIeil — TOJNIbKO CAaMKH.

Ham cooreuecrBenruk B. JI. Acraypos B 1940 r. paspatoTaj NpOMBIIILIeHHEIH
crocob moJiy4eHus NapTeHOTeHeTUYEeCKOTro IIOTOMCTBA Y TYTOBOIO IIEeJKONPAAA.
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CO3AAHWUE KNOHA MNEKONMUUTAKLWETO

Comarn4eckyio Knetky
(1nm eé Apo) nomeLuaioT
B KNIETKY C YAANEHHLIM SOPOM
1 NPONYCKaIoT 3 HUX
3NEKTPUHECKNIA TOK

Wa sluekneTku, BIATON
y 0cobu XeHcKoro nona,
ynansiot aapo,
copepxallee rannonaHbii

HaBop XpoMocom

Comaruyeckas
KNneTka,

BafATan

M3 opraHuama
KNOHWPYEMOro
HKUBOTHOTO
(copepxut
AMNNONAHBIA
Habop
XPOMOGOM)

MomewieHve sapoasia
B MAaTKy XWBOTHOIO

CnuaHue
COMAaTUYECKON KNeTkKu
C UMTONNa3MOA ARLEKNETKN

[lenenne siluexneTkm

C HOBbIM SAPOM

v obpasoBaHue
aapoasiwa

..‘..)_

Oeeyka [donnm
cTana nepsebIM
MNEKOMUTAIOWMUM,
KNOHWPOBAHHLIM
C NMOMOLLBIO
COMAaTUYECKOR KNeTKn

Puc. 33. KnouupoBaHue KHUBOTHBIX
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Ans mobosHarensHbIx

BosaeficTBys Ha HeomTOZOTBOPEHHBIE Alina 6abouexk TYTOBOrO IeJKOIpAga
BBICOKOH TEMIEPATYpPOif, MO HO MCKYCCTBEHHO BBI3BaTh UX paspuTue. Ua nojBepr-
MIUXCA TAKOMY TeIJIOBOMY MIOKY HEOIJIOJOTBOPEHHBIX AWI] PA3BHBAIOTCH TOJIBKO
camiel. B 1940 r. B. JI. AcraypoBeiM 6bl1 paspaboTas crnocod MCKYCCTBEHHOTO
IIOTy4YeHU A MOKOJIEHUA OHUX CAMIIOB. ITO UMeJIo GOJIbIIoe NPaKTHIeCKoe SHAYEHHE
B III€JIKOBOJCTBE! KOKOHBI, 0O0pasdyeMble CaMIIAMH TYTOBOIO LIETKOUPSAA, CONEPIKAT

foJiee JIMHHYIO IIEJIKOBYIO HUT.

Buosnoruueckoe snauesne napTeHoreHe3a 3aKJIvYaeTcA B BOBMOKHOCTH pas-

MHOMXeHHUA NIPH PeJIKUX KOHTAKTaX pa3HOIIoJBIX ocobeil u PE3KOro yBeJIHueHu A
YHCJIeHHOCTH INOTOMCTBA.

Bonpocel U 3apaHua

2

©

lMokaxuTe B3aUMOCBA3L CTPOEHUS ANLIEKNETKW 1 CNepMaTo3onaa ¢ GyHKUMAMM, KOTOPbIE
BbINONHAKT 3TU KNETKW.

Ucnone3ys uHdopmaumio, KOTOPYIo CoaepxuT puc. 32, npoaHanuanpymnTe npoueccsi
pa3suTus rameT. CpaBHUTE rameToreHes ALeKeTKM M CNepMaTo3onaa, Bbissute 4epTol
CXOACTBa W pasnuyms.

CpagHuTe NonoBoe pasmHoXeHUe ¢ 6ecnonbiM, yKaxuTe YepTsl OTAu4Ma. B noTomcTse
Kakux OpraHMamoB cnegyeTt oxuaatek Gonbliero reHeTMYecKoro pasHoobpasus: pasmHo-
Xalowmxea 6ecnonsiM unu NoNoBbIM NYTEM? OTBET apryMeHTUpyiTe.

OGbsicHUTE, NOYEMY NONOBOE PaSMHOXEHWUE TaK LUMPOKO PAcnNpOCTPAHEHO B NPUPOE.
[lante onpeaeneHve TepMuHaM «raMeToreHes», «onnoA0TBOPEHNE», «MapTeHOreHesx.
Wcnons3ys nidopmauuio pyGpukn «Ina niobosHaTensHbix» 1 puc, 33 yuebHuUKa, a Takxke
marepuans MHTepHera (www.membrana.ru, www.elementy.ru), NOAroToBbTE cOoBLLIEHME
06 UCTOpPUK KNIOHMPOBAHWUA MNEKONUTAIOWMX XUBOTHLIX. MonpobyiiTe ouyepTuTh Kpyr
nNpo6aemM, KOTOPbIE MOryT BO3HWUKHYThL B OBLIECTBE B cny4ae y3akOHWBaHWA ONbITOB NO
KNOHWPOBAHWIO Yenoeeka. PBSyHbTaT paﬁom npeacraebTe B BUAE Npe3eHTaumun,

§ 20. isoiiHOoe ONNOAOTBOPEHME Y LIBETKOBbIX

pacTeHun
S) Kakue npeumylecTea B CTPOEHUW UMEIOT NOKPLITOCEMEHHBIE PACTEHUA nepepq
2 ronocemMeHHbimmn?

Famerogur. ¥ Bcex BBICIIMX PACTEHHH IOJOBbIe KJIETKH (OPMHPYIOT-

cs Ha ramMeTo()uTe — ramjOM/JHOM I[OKOJEeHHH, PasBHBAIOIIEMCH U3 CIIODHI.
¥ Mx0B (charHyM, KYKYUIKWH JIEH) raMeTO(MHUT IpeACcTaBIeH JHCTOCTe0eIbHBIM
pacTeHneM, y ManopoTHHKOB M CeMEHHBIX pacTeHHW ramerodur ciaabo passur
u HejgoJsroBeueH. Tak, y ManopoTHUKOB M3 CIODHI BEIPACTAET 3apPOCTOK. 3apoc-



91
Oprasuam — UesiocTHas cucTema

TOK He pacu/IeHéH Ha OpraHbl, ©MeeT PH30HbI, O3Hee HA HEM (DOPMUPYIOTCA
MOJIOBBIE KIEeTKH.

V MOXOBHAHBIX M NMamOPOTHUKOBHAHELIX I10JI0BOE PA3MHOXKEHHe TeCHO CBfA-
3aHO C BOJOIt: TOJBKO IIPH HAJUUYMM KATEJbHO-XKUIKON BJIArH CIIEPMATO30UAbI
IPOABHUralTcA K AHIEKIeTKe.

B npexpiaymux Kjaccax IMpPH M3Yy4eHUH OMOJOrMM PACTEHUM Bbl 3HAKOMH-
JIACH C IMKJAMMA PA3BUTHA BBHICIIUX CIIOPOBBIX M CEMEHHBIX pacreHuit. Eciau
y MXOB B LIMKJIe pasBHTHUA npeobiagaer raMeTo(uT, TO y3Ke y NANOPOTHHKOB
OH TIPe/ICTaBJIeH 3aPOCTKOM. ¥ CeMEHHBIX pacTeHuil raMeToMuT CHIBHO PeAyIn-
poBan. Hanpumep, ceMeHHbIE€ PACTeHUA UMEIOT Pa3fieIbHOMIOIbIe raMeToQuTHEI,
KOTOpBIe Pa3BUBAIOTCA U3 PA3HbIX criop. Mukpocnopsl Jal0T HAYAI0 MYKCKOMY
raMeToQUuTy, Me2aAcnopb. — HEHCKOMY.

VY 1BETKOBBIX PACTEHHH MYKCKOII raMeTo(MUT Npe/cTaBJeH MbLIBLEBbIM 3ep-
HOM, CO3PEeBaIOIIUM B NBJIBHHKE THBIYUHKHA U POPMUDPYIOIIUMCS U3 MUKPOCIIOP.
Ilpu cospeBaHUU B ILLILIEBOM 3epHe 00pasyioTes /IBe KIETKU — 2eHepamuenan
U 6ezemamuéian.

Menckuit raMeToduT, pasBUBINUMCSH M3 MEracrmopsl, IpeAcTaBiafgeT coboi
3apOJIBINIEBhIi MEIOK, PACIIONOKEHHBIN BHYTPH ceMAsauaTka. B aapoasiniesom
MellTKe ITPOMCXOUT PAJA JAeJIeHH — B pe3ybTaTe 00pasyloTed IIeCTh MalIOUJHbIX
KJIETOK, CPeIN KOTOPhIX ANIEKJIeTKa U OHO ABOiHOe (eHTpaabHoe) AApo (puc. 34).

JIBoitHOE OIIONOTBOPeHHE Y IBETKOBBIX pacrenuii. B 1898 r. pycckuii nuTo-
nor u amb6puosor C. I'. HaBamuH OTKPBLI Y TOKPHITOCEMEHHBIX (IBETKOBHIX)
pacTeHu# 0coOblit TUII OILIOJOTBOPEHMS, KOTOPOE ITOJIy4HJIO HadBaHue deoilinozo
onnodomeopenun. Paccmorpum noapoGHee aTOT Ipoiecc.

B pesysibTaTe onbLIeHUA (IePeHOCA MbLIBIEI U3 MBLIBHUKOB Ha PHLIbIE IIeCTH-
Ka) IBLIBIEBOe 3ePHO (MBUIMHKA) HAYMHAET ITpopacTars. [Ipu yuacTuu BereraTus-
HOM KJIeTKH (hopMHUpyeTcs HbLIbIeBas TPyOKa, 0 KOTOPOi ABHKETCHA reHepaTUBHAA
kierka. OHa Aaér HAYAJIO ABYM MYKCKHM ramMeraMm — crnepmuam, Coepmuit —
0e3:KIYTUKOBBIM CIIePMATO30U, HE CIIOCOOHBINA K aKTUBHOMY JIBUIKEHUIO.

IIsLnbIeBas TPyOKA MPOABUraeTCsA BHU3 K 3aBA3H U BPACTAEeT B 3apObIIIEBhIN
MEIIOK B 06JacTd meliabneBxoxa. Ilocie aToro KOHUMK TPYyOKU paspeIBaeTcs
U [Ba CIIepMH#A [ONAAAIT BHYTDPh 3apoAbimeBoro Memka. OQUH M3 HUX CIIH-
BaeTcH ¢ giflnexsgerxkol, o6pasya 3UroTy, a Apyroi — ¢ HeHTPAJNBLHBIM AAPOM,
(GOpMHpPYA TPUILIOHAHOE AAPO IEHTPAJBHON KJIETKH.

Taxum o6pas3oM, B OIJIOJOTBOPEHHUHM YUACTBYIOT ABa cuepMmus. J[BoiiHoe
OILIOJOTBOPEHHE CBOMCTBEHHO JIUIIb IIBETKOBBIM PDACTEHUAM.

M3 surorThl BIOCIEACTBHU (POPMHUPYETCA 3apOABLIII CeMeHH C JHUILIOHIHbIM
HabopoM XpOMOCOM, M3 TPHILIOMAHOI KJIETKH — JHJOCIepM (IUTaTebHasdA
TKaHbL ceMeHH). V3 MIOKPOBOB ceMfA3adaTKa 3aKJaJblBaeTCA KOXKypa CceMeHH,
a U3 CTeHOK 3aBA3U — OKOJIOIJIOJHUK.
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ABOWHOE ONNOAOTBOPEHUE ¥ LBETKOBbIX PACTEHUM

MeinblUessie
3EpHa

UeHTpansHoe

nepemellalomecs
No NbINLUEBOIA
TpyGke

Nenectok
BeHYMKa

Poinsbue
necTuka

3xpocnepm

7% ..
[poHnKHOBEHME
crnepmues
B 3apofbllLeBsid
MelLLIOoK

CnusiHue |
BTOpOro A%
cnepmus ==
C UeHTpanbHbIM Chusisie
i nepeoro
crepmus @
C ARUEeKNeTKON

Puc. 34. Crpoenue userka (1); ABoiiHOE ONJIOAOTBOPEHME V MOKPHITOCEMEHHLIX pacTenuii (2)
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Hrak, IBETOK Y MOKPBITOCEMEHHBIX PACTEHMH NpeAcTaBideT coboil yko-
pOYEeHHBIH CIOPOHOCHBIM moGer. OH CIy:KHUT A 00pa3oBaHUA CIOD M raMer,
ISl ONBLIEHUS W OILIOAOTBODEHHs, IOcJie KOTOporo ob6pasyioTcs IJIOABI U
ceMeHa. Biarogaps ABOMHOMY OILIOAOTBOPEHMIO 3apOJBIII IIBETKOBOTO pac-
TeHHUA MOJydaeT 3amac MUTATeJIbHbIX BEIIecTB, KOTOPhIE PACXOAYeT IIPH IPO-
pacraguu. OKOJOILUIOAHUK 3alIMIaeT CeMeHa M CIocobCTByeT JydlleMy HuX
pacrupocTpaHeHUIO.

JlunonHOe MOKOJIEHHNE BBICIIMX PacTeHHil, oOpasyomieecs npu odbenune-
HUY FeHeTHYECKUX MATEePHAaJIOB JKeHCKOH M MYMKCKOI raMeT, Ha3bIBAlOT CNOPO-
¢$umom. Ha crnopoduTte B gajbHeiIeM o6pasyroTCs CIOPEI.

Bonpocskl U 3aaaHus

O6bAcHUTE, YTO nNpeacTaBnsaeT coboi raMeToPUT y pasHbixX rpynn BbICLIUMX DaACTeHWUNA.
B Kakux 4acTax UBETKa MOKPLITOCEMEHHbIX PACTEHUI CO3PEBaI0T MYXCKUE U XeHcKas
rameTbi?
OxapakTepuayWTe NpoLecc ABOMHOMO ONNOAOTBOPEHWUS Y NOKPLITOCEMEHHBIX (LIBETKOBbIX)
pacTeHui. B cuny kakux 0COGEHHOCTE OH Nony4un Takoe HassaHne?
O6bLACHUTE, NoYemMy ramMeTopuT, Kak CTaauio B XU3HEHHOM LIMKNE Pa3HbIX FPYNM BbICLLIWUX
pacTeHuid, Ha3bIBAKOT MOMOBLIM NOKONEHWEM, a cnopodut — Gecnonbim.

[4] MoxHo nu yTBepxaaTb, 4TO Of4HA U3 NPUYMUH LUMPOKOro pacnpocTpaHeHns LBEeTKOBbIX
pPacTeHWi Ha NNaHeTe — NOSIBMIEHUE Y HUX B NPOLEcce 3BONI0LUUM ABOMHOIO ONMoA0TBO-
penuns? OTBET apryMeHTupynTe.

§ 21. UuamBuayansHoe pa3ssMTue OpraHu3mMoB

S) Kakue aTtansl NpoxoauT OpraHuam B CBOEM pasBuTimn?
a

Onrorenes. OgHa U3 XapaKTepPHLIX YePT OPraHu3Ma — ero MHAWBHIYaJIbHOE
pasBUTHE, KOTOPOE OCYIIECTBJSETCS HA OCHOBE HACJIEJCTBEHHOH IPOrpaMMBbl,
3aKJIIOUEHHOI B reHax.

TepMHUH «OHTOreHe3» BBEJ HeMelUKHi yuéHsrit Ipuer 'ekkens B 1866 r.

Onmozenes (ot rpeu. ontos — cyilee, genesis — NDPOUCXOKAHNE) —
HHAWBUAVAJIBHOE PA3BATHE 0COOM OT 3apoiKAeHUA [J0 KOHIA JKHU3HU. ¥ Op-
raHu3MOB, PasMHOKAKIIUXCA IMOJOBBIM INYTEM, 3apPOKAECHHEM NPHUHATO
CYMTATH HAYAJO JEJIeHHWsA OMJOJOTBOPEHHOM KIeTKH. I[IpM BereraTHBHOM
Pa3MHOKE€HHH DAacTeHHH OHTOTeHe3 HAYMHAETCH C AeJeHUS COMaTHYECKHUX
KJIETOK BereTaTHBHBIX OPraHOB, HallpUMep KOPHEBHINA, KJIYOHHA, JIYKOBHILEL.
PasBurue ocobu, mociie0BaTeIbHOCTE MOP(OJTOTHUYECKHX, (PU3HOJIOTHIECKHX
1 OMOXMMHYECKUX H3MEHEHHUI, mpeTeplieBaeMbIX OPraHu3MoOM 3a 3TOT IIepHOJ,
cocTaBJSeT COJAepiKaHue mpolmecca OHTOreHesa. Bompoc o ToM, KaKk U3 OJHOM
KJIeTKH (POPpMUDPYeTCs CIOMKHBIA MHOTOKJIETOYHELIN OPraHU3M, COCTOAIIUN U3
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CHeuuaJu3upPOBAHHBIX KJIETOK, TKaHeil, OpraHos,
M3JaBHa BOJHOBAJ VUEHBIX.

Ana niwobo3HaTensHeIX

Ho XVIII B. B 0M0JIOrHH IOCHOACTBOBAJIO MHEHHE
0 TOM, YTO B IOJIOBHIX KJETKax (AlIeKJeTKa HIH
CIIEpMATO30U]]) HAXOAUTCH ViKe B c()OPMHDPOBAHHOM
COCTOAHHMH 3apPObIII OYAVINEro OpraHu3Ma H B Jallb-
HelllleM NPOMCXOAHUT JHINb YBeJIUdYeHHEe B pasMe-
pax ¥ YIJOTHeHHe pDaHee HEBHAHMMLIX TKaHeil, Jto
yUeHHe IMOJYYHJIO Ha3BaHHe npegopmusm (or jaar.
praeformo — sapanee obpaayiwo). [Ipedropmucrckue
Barnaabl pasgensaud A. Jleseuryk, M. Maabsnuru
(puc. 35).

Bo Bropoit morosune XVIII B., korga Obl1m Ha-
KOIIJIeHEl JJaHHbI€ O TOM, YTO IMOTOMKH HACJEIYIOT
M MATePHHCKHE M OTIOBCKHE KadecTsa, B OMOJOrHH
cTajo npeobiaagaTe Apyroe ydeHue — anuzenes (ot
rped. epi — Haj, CBepPX, genesis — NpoucXOoxKaeHne).
CorsacHO TeopuM 3MHTreHe3a B MOJOBBIX KJIETKax
IPUCYTCTBYET OJHOPOAHASA MATEPHA, KOTOPAf, Pa3BH-
BafAck, (POPMHUpYET BHAYAJE 3aUYaTKH OPraHOB U TKa-
Helf, 3aTeM 3apoJbIll B LEJI0M.

Puc. 35. Tak npedopMHCTEI
npeacTaBiafau cebe
MY’KCKHe IOJIOBEIE KJIeTKH

C orkpeiTuem B XX B. 'eHOB U XPOMOCOM HA
CMEeHY IPUMHUTHBHBIM IIPEACTABIEHUAM O PA3SBUTHUM
NPHUILIO0 YUeHHEe O FeHeTHYeCKOil HH(pOpMAallUH,
HanpaBJfAOIIel X0 OHTOTeHe3a. Bce NpHU3HAKH
OpraHM3Ma OIpefeATCa IIOCIAef0BATEIbHOCTHIO
aykaeoruyoB B [IHK kiaerku. B [JTHK «3anucana»
nmporpaMma MHANBHAYAJILHOTO PA3BUTHUA 0COOH.

Tunsl pasBUTHA y KHBOTHBIX. ¥ JKHMBOTHBIX
BBIJIEJIAIOT JBa THIIA OHTOreHe3a — IPAMO M He-
IPAMOM.

Henpamoii Tun xapakrTepuayercs TeM, 4TO AHIEKJETKA COLEPKHT MAaJo
NUTATEJbHBIX BeIlecTB, HeOOXOAMMBIX JIf 3aBepIIeHMsA pasBuTHa. [loaTomy
HMeeTCHA CTajud JHYNHKH, Ha KOTOPO#H (hOPMHUPYIOTCA 0CcOObIe TMUHHOYHEIe [TPH-
crnocobienud (puc. 36). Tak, Ansa rosoBacTuka xapakTepHsl ofTexaemas popma
TeJsa, »KabepHoe AbIXaHMWe, XBOCT, DOKOBASA JUHUSA U APYTIHe YepThl, CII0COOCTBRY-
0IMe BBIXKMBAHMIO B BOJHOM cpeje. B nanbpHeiinneM JUUMHKA NpeTeprieBaeT
NpeBpalleHus, IPH KOTOPBIX Pa3pyllalTCs JHYMHOYHEBIE Npucnocobienus u
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(hopMHUpYyeTCs B3POCIbIA OPraHU3M JATYIIKA. JTOT THII OHTOreHe3a, KOTODbI
HA3BEIBAIOT eIE JUYUHOYHbLM, XapaKTepeH AJA 3€eMHOBONHBIX, CIM(OUIHBIX
Mely3 U APYIUX KUBOTHBIX.

ITpamoii TuT OHTOTEHEe3a XapakTepeH /A ITHI], IPECMBIKAIOIMIUXCH, MJe-
KOIMHTAKOIHNX. CTaﬂKﬁ JUYUMHKHA B TAKOM OHTOI'@éHe3e OTCYTCTBYeT.

V OTHAI ¥ IPecMBIKAIIUXCA AUNEKIJIeTKH BOraTel *eJTKoOM, KOTOPOro JI0-
CTATOYHO JAJIA OKOHYAHHUSA PA3BUTHA. 3apOABINI PasBUBaeTcCA B Aiile, He MMes
CBA3HM C MATePUHCKUM opraauamom (puc. 36).

YV MIIEKONUTAIONMX AUIEKJIeTKA IMTOUTH He CONEPKUT MUTATEIbHBIX BeIlecTs,
a MUTAHUe 3apo/bIIIa OcyllecTBaAeTcs 6aarofaps oprauuamMy marepu. Iloaromy
TaAKOe PasBUTHE HASLIBAIOT SHYMPUYMPOOHbBLM.

Ilepuoasl ¥ cTaguM OHTOreHe3a. Y BCeX MHOTOKJIETOYHBIX KMBOTHBIX OH
COCTOUT M3 ABYX IEePHOJOB — dMOPHMOHAJIBHOTO U IMOCTAIMOPHOHAIBHOIO.

IMOPpUOHAnbHBLL nepuod — ITO OTPE3OK BPEMEHHW OT Havajia ApoGieHHs
3UTOTHI ¥ 0 BBIXOJla OPraHM3Ma U3 AHIEBBIX WUIH 3aPOABIIIEBBIX 00009eK.

CrnycTs HeKOTOpOe BDeMsi IIOCJe OILIOJOTBODEHMsI 3UroTa Ha4YMHAeT Apo-
ouThea. Baarogaps ciaeAyOIIUM APYTr 3a APYIOM MHTOTHYECKHUM JeJIeHHAM U3
OAHON KPYIHOH OMJIOAOTBOPEHHOMN AMIEKJIeTKH o0pasyeTc MHOMKeCTBO Gosee
MEJIKUX KJIeTOK — Gaacmomepoé (puc. 37). PoOpMHUPYeTCA MHOTOKJIETOYHBIIH
aMOPHOH, PasBUTHE KOTOPOTO y GONBIIMHCTEA JKUBOTHBIX IIPOXOAUT PAJ CTAANI:

OHTOFEHE3 XWBOTHbIX

Npamoi Henpamo#

Kpokogun CanamaHapa

Puc. 36. Tunsl oHTOreHe3a: NpAMOil (HeJIMYMHOYHEIH) ¥V KPOKOANIA U HENPAMOil
y cajsaMaHphl
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PASBUTUE 3MBEPUOHA XUBOTHOTrO

(Ha NnpuMepe naHUueTHKKaA)

OnnopoTteopéHHan

AnueKneTka
(aurota) »‘ Lpo6nenune auroTsl Bnactomepsl ;

HepeHas
nnacTuHka

Crapua Cragwa TpEXcNotHbIA 3apoasill
ONHOCNONHOTO ABycnoiHoro (oBpasoBaHue oceBoro
3apofbila 3apofsiia KOMMNeKca OpraHos)
(6nacTyna) (Ha4ano racTpynsaumMm)

Puc. 37. OMOpuoHaIbHBIN TEPHOJ OHTOTEHE3a FKMBOTHBIX (Ha npuMepe JIAHIETHUKA)

OAHOCJIOHHOI0, ABYCJOMHOTO, TPEXCIOMHOr0O 3apobiiia. IIocTeneHHO 3aKIabl-
BaIOTCA TKAHHU, (POPMHUDPYIOTCA OPraHbl ¥ CUCTEMbl OPraHOB.

VY ceMeHHBIX pacTeHHH SMOPUOHAJIBHBIM CYMTAETCH IIEPHOZ OT OIIOZOTBO-
PeHus ANNEKJeTKH A0 MPOPacTaAHUSA 3apOJbIIIA.

ITocmambpuonanvuviii nepuod HAYMHAETCHA TIOCHTE POIKICHUA JUO0 BBHIXO-
Aa U3 ANLEBbIX WM 3apOABIIIEBLIX 0000UeK. ¥ KHUBOTHBIX C IPAMBIM THIOM
OHTOreHe3a POXKJaeTcd OPraHM3M, 10 CTPOEHHMIO IMOXOXKHMl HA B3pochaslii. IIpu
HEeNpPAMOM Da3BHTHH U3 Aiflla BEIXOAUT JUYMHKA, KOTOPAA 3aTeM [IpeTepreBaer
npeBpalleHyue BO B3POCJIVIO CTALHIO.
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ITocTaMOpHOHANBHBIA [IEPUOJ] OHTOT€He3a TaKKe HMeeT CBOM CTAAWU: MOJIO-
AOCTH, pOCTa ¥ DA3BUTHA, PAa3MHOXKEHHUA, CTAPOCTH, KOTOPAs 3aKaHUMBAeTCH
CMEepPThIO.

¥ pacrenuii, B oT/IMuMe OT GONBIINHCTBA KUBOTHBIX, ()OPMUPOBAHME OPTaHOB
1 TKaHeil ocyliecTBIAeTCA He TOJBKO BO BpeMs Da3BUTHUA 3apOABIIIA, HO U HA
IPOTAMXEHHUH BCEro MOCTIMOPHOHAIBHOIO IIepPHO/a.

JMnionaHOe M ramIongHOe NMOKOJeHHs y pacTeHMil. Y psaga opraHusMoB,
B TOM 4YHCJIe ¥ DACTEHHH, B IIPOIeCCe OHTOIeHE3a MPOMCXOJUT Yepe/oBaHUe
MOKOJIeHUH, Pas/INdaloliuXCcsad THUIAMU PAa3MHOMEeHUA, Y DPACTeHHIl BBIAENSIOT
[I0JIOBOE (ramiouZHOe) NOKoJIeHne — rametroduT u Gecmosioe (IUIIOUAHOE)
IIOKOJIEHHE — CHOPOMHT.

‘) Moyemy rameToduT CHYMTAIOT MOMOBLIM, a CrnopoduT — BecnonLIM NOKONeHUeM?
4
Craausa raMeTo()UTa XOPOLIO PA3BUTA Y MXOB M CHJIBLHO VIIpOIlleHa Y I1amo-
POTHHKOB (rameTo(HT NpeACTABJIEH 3apPOCTKOM). ¥ I'OJIOCEMEHHBIX M I[BETKOBBIX
pacTeHuil B KM3HEHHOM HMKJe npeobiasaer cropodur (aucrocredbenbHoe pac-
TEeHHE), TOrZla KaK MY’KCKOH M JKEeHCKHI raMeTodUThl CHUJILHO peayiuupoBaHbl
(puc. 38).

Onnogoteo- |
4 peHue

NANOPOTHUKHA CEMEHHbIE PACTEHUWSA

== [annouaHas ctaaus (rametodur) 250 Aunnonaxan ctaaus (cnopodur) I

Puc. 38. TametoduT n cIOPODHUT B JKU3HEHHBIX MHKIAX PA3HBIX IPYII pacTeHHH

4 - Edmumosa, 9 =xa.
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Ans nmo6o3HarensbHbIx

OMOpHOHAILHOE PA3BHTHE KHBOTHBIX NPOCJIeAHM Ha NpUMepe JaHIEeTHUKA.

3urora mocjefoBaTebHO MHTOTHYECKH JeJHTCH, MOCTEeNeHHO HPOMEKYTKH
Mesxay 6JacToMepaMu B HEHTPAAbHONW YACTH 3apoJbIlIa pacmupsores, obpasyercs
[10JI0CTh M HACTYTAaeT crajus Gaactyiasl (cM. puc. 37).

Baacmyaa (ot rpeu. blastos — 3a4aToK, POCTOK) — OAHOCTKOMHLII IADOBUIHBII
3apOABINI, BHYTPH KOTOPOro HaXoguTeA mosocTh. Craeayiomas crajusd PasBUTHA
sapoasima — zacmpyaa. Tacrpyna (or rped. gastér — :enynokx) obpasyercs B
Xojle IepeMelleHns YacTy KJIeTok 6J1acTyasl BHYTPh. B mpomecce o6pasoBaHus rac-
TPYABl — 2acMPyiayuu — y 3apojsiiia (GOPMHPYIOTCA TPH CJ0A KJIETOK: HAPYIK-
HBIHl — 3Kkmodepma, BEYTPEHHUI — aHmodepma v IPOMeKYTOUHBI — Me3odepua.
Tak nojas mapoBuaHasA 61acTyla MOCTENEHHO NpeBpallaeTcA B TPEXCIOHHLIN 3a-
poasin — racrpyay (cm. puc. 37).

IKTo/lepMa, 3HTOAEPMAa B Me30iepMa — TPH NePBHYHLIX 3aPOAbILIEBLIX JUCTKA,
13 KOTOPBIX B AajbHeimeM chOpMUDYIOTCA TKAHH OPraHuaMa.

W3z sHTOAEDMBI PA3BUBAKTCA OPraHbl MUIIEBAPHTE]IbHOIl cHCTeMbl, & TAKIKe
Tpaxes W JIErKue. JKTOAepMa /1aéT Hauajlo MOKPoBaM, HEPBHOI cHCTeMe M OpraHam
qyBeTE. U3 Me3osepMbl 06pasyioTes 60/IbIIas YacTh MAIIII ¥ COeIMHUTEIbHON TKaHH,
cepaevdHO-cOCY/AuCTas U ModenonoBas cucremsl, IIponece GopMupoBaHUs OPraHoB
M CHCTEM OPraHOB HOCHT Ha3BaHUe Op2aHOzeHe3d.

Bonpocsl n 3apaHuna

O6BbACHUTE 3HAYEHWE TEPMUHA «OHTOreHes».

OxapakTepuayiTe TUnNbl OHTOreHesa, KoTopble BCTPEeYalTCa Y Pa3HbIX rpynn XNBOTHbIX.
Cpaaume nX, BLISBUTE YEpPTbl CXOACTEA U pasnu4unsg.

MNpeacrasbTe BO3MOXHbIE apryMeHTbl B 3aLLMTY MHEHUS Y4EHbIX O TOM, YTO OHTOreHes3 —
reHeTU4eCcKM 3anporpaMmMmupoBaHHbliA NPoUEecc.

(4] Wcnonbays uHdopmaumio pybpuku «na noboaHaTensHeix» u puc. 37, coctasbte Tabnvuy
«3T1anbl 3MOPUOHANBHOTO Pa3BUTUS XOPAOBbIX XMBOTHBIX» U 3aN0AHUTE eé.

5] Mcnonbays uHbOopMaumio, KOTOPYID COAepXuT puc. 38, cpasHute ctaguu criopopura
1 rametoduTa Y MX0B, NanopOTHUKOB U LIBETKOBLIX pacTeHwit. Kakas 3akOHOMepHOCTb
NPOCAEXVBABTCA B YEPEAOBaHUN 3TUX CTaAUIA Y PasHbIx rpynn pacteHuin?

§ 22. Oprauuam u cpena ero oomurtaHms

);J) Kak opraHuam pearvpyeT Ha ¢aktopsl cpeabi?

Yenosua cymecrsoBanus opraHu3MoB. COBOKYITHOCTH KOHKDPETHBIX YCJIO-
BUil, B KOTOPBHIX o6uTaeT kaxaa-1ubo 0cobb, cocTaBiaeT cpedy eé obumanus.
B3auMOOTHOIIEHHA OPTaHM3MOB MeKAy co00il M OKpyzkamlleil cpepoi
uayJaeT HayKa akonozus (ot rped. oikos — xuauie, mecto oburanusd, logos —
yueHHUe, HayKa).
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JIro6oit ateMeHT cpejbl, CIIOCOOHBI OKA3LIBATEL BIMAHNE HA OPTaHU3M XOTH
OBl Ha IPOTAMKEHNN OAHOH M3 (a3 ero HHAMBUIYAIBHOIO PABBUTUA, HA3LIBAIOT
IKONLO2UYLECKUM (PAKMOPOM.

Bce axonornyeckue GakTopsl 0ueHb PasHOOOPA3HBI KAK 110 CBOEM IIPUpoje, TaK
M 110 BO3/JeHCTBHIO Ha YKUBbIE OPraHM3Mbl. JKOJOrndecKkue GakTopbl MoApasie-
JIAIOT Ha TPY DOJbIIMe IPYOIbL: abUoTHYecKue, OUOTHUECKNEe U aHTPOIIOreHHbIe,

Abuomuveckue ¢paxmopwt (0T Tped. @ — NPUCTABKA OTpUIaHus, biotikos —
JKUBHEHHBIN, MUBOH) — COBOKYHNHOCTH (DU3MUECKHUX M XMMHUYECKHX YCJIOBHH
HEeOPraHMYecKoro MUpa, T. €. (hakTophl HeKUBOKM npupoasl. K HUM oTHOCAT KImMa-
TUYeCKHe (aKTOpHI (BIaKHOCTE, TeMIIepaTypa Bo3ayxa, arMochepHoe JaBjieHue),
noYBeHHEBIe (PaKTOPHI (MeXaHMYECKHUI COCTAB, CTPYKTYPA, BJAXKHOCTE M a3parus
IIOYBGI, CONEP:KaHWe B He MHUHEpPAJBLHBIX COJIel M rymyca), BoAHbIe (DAKTOPbI
(Bce (huaMyecKHue U XUMUUYECKHE CBOMCTBA BOJHON Cpelbl), 0COOEHHOCTH pebeda
(BBICOTA HAJ YPOBHEM MODPS, S9KCIO3UIUA U KPYTU3HA CKJIOHOB),

Buomuueckue ¢paxmoput (oT rped. biotikos — JKU3HEHHBIH, KUBOIT) IIpe-
cTaBaAT coboi MHOroobpasHble (POPMBI BAUAHUA OPTaHUSMOB APYr HA Apyra
(mranpuMep, ONbIJIEHUE HACEKOMBIMH PACTeHHH, KOHKYPEHIMA MeXAY OpraHus-
MaMH 3a CBeT, IIPOCTPAHCTBO).

Anmponozennsiii paxmop (0T rped. anthropos — 4esIOBEK, genos — pokje-
HUe, IPOUCXOM/IeHHE) — JeATeJBHOCTD YeJI0BeKa, KOToOpasa Uu3MeHAeT YCI0BUA
0oOMTAHUA MKUBBIX OPTaHU3MOB. B pesysibraTe MPOU3BOJACTBEHHON AeATeJIbHOCTH
J0feil MeHAeTCA penbed, XMMHYECKHII COCTAB 3eMHOI NOBEPXHOCTH, ATMOC-
(hepsl, TPOUCXOAHUT TepepacnpenesieHAe IIPECHONH BOJABI, YTO CKA3LIBAETCH HA
KJIUMATe IJIAHEeTHI B I[eJI0M.

Kasxaprit na skosorunveckux GakTopoB AeHCTBYET HA OPraHU3M C OlIPejeIeH-
HOM UHMeHCUBHOCMbIO, WX CUJION BoaaelcTeus. Tak, eciim KOMHATHOE pacTeHUe
TMOMECTHTh Ha I03KHOe OKHO, TO MHTEHCHUBHOCTH OCBEIEHHOCTH ero (oTocuHTe-
BUPYIOIMX OpraHoB OyJeT ropasjio BeIlIe, HEMKEIU HA CEBEePHOM CTOPOHE.

Camoe GiraronpuATHOE 1A USHU 3HAUEHUE (AKTOPA HA3BIBAIOT ONMUMALb-
HblM 3Havenuem niau onmumymom (touka C Ha puc. 39).

Hanpumep, onTuManbHasa TeMIepaTypa POCTA KOYaHHOH KamycThl COCTAB-
asger 15—18°C. IIna mayTHHHOTO KJEIa — OMACHOI'0 BPEAHUTENA KYJIbTYPHBIX
pacTeHWil — ONTHMaJbHASA Temneparypa passurua 25—30°C.

Yem Osmske 3HaueHHe (PaKTOpa K ONTUMAJILHOMY, TeM OoJsiee Diaronpust-
HO MPOTEKAaloT XU3HEHHbIe Ipolecchl B opranuame. M manpoTus, yem pajbliine
OTKJIOHEHHEe 3HaUeHudA (QaKTopa OT TOYKH ONTHUMyMa, TeM Dojiee YrHETEHHO
4yBCTBYeT cebs Oprasmam,

Haxonen, cyniecTByOT MHHUMAJBHO M MAKCHUMAJbHO KPUTHUYECKHE 3HA-
yeHud paxropos (A u B Ha puc. 39), koropsie B HauGOJAbIIEH CTEIIEHH yrHe-
TAOT KU3HEAeATeIbHOCTh opranuama. Hanpumep, TeMIepaTypHBIA MAHUMYM

4%
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BBIHOC/IUBOCTb OPFAHU3MA

CkopocTh pocTa

I
| !
16 ¢ 24 32

-
—

Mpepnen BLIHOCNAMBOCTK OpraHuama

FMBENDb CTPECC ONTUMYM CTPECC FMBENb

Puc. 39. 3aBHCHMOCTD KM3HEHHOH AKTHMBHOCTH OPraHU3MAa OT MHTEHCHBHOCTH AeiicTBHA
aKoJIorHYecKkoro axTopa

npopacranus orypua He Hmke 13°C, a makcumym — 10 50°C. Bosee auskas
unu 6oJiee BHICOKad TeMIlepaTypa BO3Ayxa AeHCcTBYeT Ha Ipolece IpopacTaHus
orypua yraeraloime.

I'panunel neictBus (GaxTopa, B mpefeax KOTOPBIX MOKeT CYIIecTBOBATH
OPraHMU3M, HA3BIBAIOT €r0 npedeiamu 6blHOCAIUE0CTMU.

dakTOp, 3HAUEHHE KOTOPOro 6JIM3K0 K KPUTHUYECKOI OTMEeTKe, IPeNATCTBYEeT
HOPMAJBHOMN 3KU3HEeATeJbHOCTH OPrann3Ma, orpaan4ynusaer eé. Takoil paxrop
HA3LIBAIOT 0ZPAHUYUEAIOUWUM.

OnHUM U3 OrpaHUYMBAIOIIUX (PAKTOPOB PA3BHTHA HACEKOMBIX CIIY?KHT TeMIle-
parypa Boaayxa. CajoBoziaMm n3BecTHA MUHHMaJbHAA TeMIlepaTypa Bo3Ayxa, IIpu
KOTOpOM HauMHaeTCs PasBUTHe OOJBIIMHCTBA HACEKOMBIX-BpejauTeseid, — 3TO
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7—10°C. B Takux ycIOBHUsX OHM HambGoJee YYBCTBUTENBHBI K PASTHIHBIM SI0-
BUTHIM BellecTBaM. I1o9TOMy B KOHIe ampesis — HadaJe Mad 00A3aTelbHO
IIPOBOAAT MEPOIPHUATHA 110 OIPAHUYEHHUIO YHCI€HHOCTHA HACEKOMBIX-BpeuTeIeii.

BbuopuTmseI. YCTaHOBIEHO, YTO Takue DAKTOPHI CPellbl, KAK OCBEIIEHHOCTH
¥ TeMIlepaTrypa BO3/Jyxa, 3aBUCAT OT BpalleHUs 3eMJIM BOKPYL cBoeil ocm
1 Bokpyr Connna. YepeoBasne NPUJIHBOB ¥ OTJIMBOB CBA3AHO C BPAIEHHEM
Jlyasr Bokpyr 3emun. Konebanus sHaueHmit aTux (akTOpOB HEPHOLUYECKH
TMOBTOPAIOTCA B TeUEHHeE CYTOK, I'ofa, JIYHHOTro Mecana. [oaToMy UxX ¥ OTHOCAT
K IepHoAuYecKUM (haKTopam.

CMena nHA M HOYM, BPEMEH roja, IPUJIMBOB M OTJIMBOB CYIIECTBOBAJIA 3a-
ZOJITO ZI0 MOABJEHUA XKU3HN Ha SeMJe. [10aToMy y IIepPBBIX KHBLIX OPraHU3MOB
BOBHUMKJIH IIPUCIIOCOOJIEHUA K CYTOYHBIM, CE30HHBIM ¥ JIYHHBIM purMam. IIpu-
crocobJeHUd K 9THM PHTMAaM IPHUCYIIHA BCEM 3eMHBIM OOHTATENIAM.

Ileprognueckue KoseOaHusA MHTEHCHBHOCTH M XapaxkTepa OHOJOTHYECKHUX
IIPOLIECCOB HAa3bIBAIOT O6uopummamu. BUOPUTMBI MOANEPIKUBAIOTCA 0COOBIM
BHYTDPEHHHMM MEeXaHHM3MOM, TAK HA3LIBAEMBIMH OUOJN0ZUYECKUMU LACAMU.

Hawu6osnee BBIpa)keHb! ¥ GOJMBIIMHCTBA OPTAaHM3MOB CYTOYHBIE W CE30HHBIE
purMmsl (puc. 40).

Cymounbie pumMmel IIPOABIAITCH B CMEHE NMEPHOJOB AKTUBHOCTH H IIO-
KOS B TeyeHHE CYTOK. JKHBOTHBIE, BeAylle AHEBHOW 00pas >XKU3HMU, AKTHBHBI
B CBeTJIO€ BpeMsA CyTOK. JleTyume MBIIIN, HAIPOTHB, HOKHIAIOT ybOerkuima
B CYMEDKH M COXPaHAIT CBOM OMOJOrHYeCKHH PUTM, HAXKe eCJM UX COHAep KaT
B 1a00pATOPHBIX YCJIOBUAX IIPHU IIOJHOM OCBEILEHHH,

CmeHa TeMIIepaTyphl B TeYEHWE CYTOK OUEHB BasKkHA AJas pacreHnuii. Hampn-
Mep, TOMATHI JIYYIlle PA3BHBAIOTCH, €CJIM AHEBHAA TEeMIIEPATYpPA B CDeJHEM pPaBHA
26°C, a mounaa — oxouo 18°C.

OpraHuam ye0OBeKa — He HCKJIKUYeHHe. B HacTosllee BpeMs yCTAHOBJIEHO,
uT0 Gosee 300 mpoleccoB, MpPOTEeKAKIIAX B OPraHH3Me 4esioBeKa, MOAYMHEHE]
cyrouHoMy purmy. Tak, meueHnb BeifesseT HamboJblnee KOJHYECTBO JKeadu,
HeoOXonuMoe AJIA IepeBapUBaHUA KHPOB, B IIEPBYIO NOJoBMHY AHA. [loaTomy
3aBTpaK U 00el HOJIKHBEI COAEPIKATh CYTOYHYIO HOPMY 9THUX BelecTB. Bo BTopoit
MOJIOBUHE [JHA [TeYeHb HAaYWHAaeT HAKAIJIMBATEL IVIMKOreH u Boay. CooTBeTCTBEH-
HO, BO BTOPO# IIOJIOBUHE NHA PEKOMEHAVeTCA eCcTh B HeDOJNbIINX KOJHYecTBax,
NAIA AOJIYKHA COAEPIKaTh IPEeUMYIIEeCTBEHHO YIJIeBOALIL.

VY4YéHBIMH QOKAa3aHO, 4TO y OOJBIIMHCTBA YYAIIUXCA CYIIECTBYIOT ABA ITHKA
MaxkcuMaJbHON padorocnocobHocTH: Mexay 10—12 u 16—18 vacamu. Umenno
B 9TH Nepuojbl IPH MHUHUMAJLHON 3aTpaTe YMCTBEHHBIX M (DU3HUUYECKHX CHJI
MOXHO BBIIOJHHUTHE HAUOOJIBIINHA 00BEM paboTHI.

ITonHOIEHHEBII OTABIX OPraHU3M MOJy4YaeT BO BpeMsa cHa., COH — mepuoju-
YecKOe BBIKJIKYEHHE OPraHM3Ma M3 AKTUBHOM JesSTebHOCTH.
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PUTMbl B NPUPOLAE

CyTOo4YHbIE PUTMBI

LieeTeHune BbiOHKa MNOMEW NOAYUHABTCSH CYTOYHOMY PUTMY

Ce30HHbBIe PUTMBI

i

vy
i
-

el W

Cnsiyka y XMBOTHBIX — NPUMEP NPOABNEHWUA Ce30HHbIX PUTMOB

Puc. 40. Cyrounsle H Ce30HHbIE PHTMbI B IIPHPOIE
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IIpuBenérHble NpUMeEpPHI MOKA3BIBAIOT, HACKOJBKO BAXKeH ONpeNel&éHHEBIMH
PHUTM IIpH IJIAHUPOBAHUM PaboTHI B TeYEHHE CYTOK, COOIIOAEHUHN PeKuMa JHSA.
Cezonnvie pummor Hanbosee APKO BBLIPAYKEHBI Y OPraHM3MOB, OOMTAOIUX
B YCJIOBUAX CMEHBI XOJIOAHOTO M TEIJIOTO MJIM CYXOr'0 U BJIAXKHOI'O IEPHOJOB I'Ojia,

CurnanoM o mpubIMKEHNU TOIO WJIM MHOTO Ce30HA JJIA OPTaHM3Ma CIYIKHT
U3MeHeHue JJIMHBI [Hs, KOTOPOe BCerja CBA3AHO C FOIOBBIM X0/I0OM TeMIIePaTYPHI.

Peaxnum opranuaMa Ha 4epeAoBaHUe W IPOAOIKHTEIBHOCTh CBETJIOr0 U TEM-
HOTO IePHOJIOB CYTOK Ha3BIBAIOT omonepuodusmom.

Ha yBesmuenue AJIMHBEI JHA OPraHU3MbI PEArMPYIOT TOBBIIIEHHEM }KU3HEHHOIT
akTHBHOCTH. BecHa — mepuoj obmiero npobysxaeaus npupoasl. Bo Bropoii moro-
BUHE JIeTa ¥ OCEHbIO Y PACTeHHMI HAYMHAETCS CO3peBaHue ILJIOI0B U CeMAH, UABT
VCHJIEHHBIH OTTOK IMUTATENBHEIX BENIECTB U3 JIUCTHLEB B CTe0JIM, KOPHU U APYTHe
BUMYIOIHe OPraHbl. ¥ MEHBIIEHHE JAJIHHBI CBETOBOIO AHSA CAYMUT CHTHAJIOM [IJIA
IOATOTOBKY K 3MMe. ¥ MHOTHMX JKMBOTHBLIX HAUMHAETCH JUHBKA, (DOPMHUPYIOTCA
cTau mepeaeTHBIX nTHI, OnpesenéHHEasA peaklud HA AJIUHY OHA — 9TO 3UMHHASA
CHAYKA ¥ MUTPALIUY Y KUBOTHBIX.

.LQ NPOBEOWUTE UCCNEOOBAHUE

BoigsneHne ¢pakTopoB, orpaHNYUBaIOLMX POCT W Pa3BUTHE pacTeHMii

PaboTy BBINOJHAIOT BECHOH M JIETOM HA IIKOJBHOM yueOHO-ONBITHOM yYacTKe.

Ileav paGomsl — BBISCHHTB, KAK OTPAXKaeTcs HA POCTE M PA3BUTUN PACTeHMIl OT-
CYTCTBHE OZHOTO M3 HeoOXOAMMBIX 2JIeMEeHTOB ITHTAHUA.

Insa BEIABJEHNA OrPAHUYHBAIOLIErO AeiicTBUA GaKkTopa (Cofep:KaHuA MUHEPATbHEBIX
coJieil B pacTBOpe) HA POCT M PA3BHTHE PACTEHHS II0CTABLTE OMBIT ¢ ceMeHaMuU (hacosH.
Hns aroro mpopactute cemesa (acosu B 6aHKAX ¢ BOAOH A0 MOMEHTa, KOTA KOPEIIKH
ceMsH ROCTUTHYT AIUHB 8—10 cM. K aromy BpeMeHH ciielyeT IPUTOTOBHTE IATATEIbHEBIE
CMeCH: IOJIHYI0, COJIePIKAIIYI0 BCe TPH 3JeMeHTa MUTAHUA (KOHTPOJIbHBIN 3K3EMILIAD),
a Takye CMecH, Irlie OTCYTCTBYET OJHH M3 2JIeMEeHTOB (OIbITHbIE SK3eMILIAPHI): KaJuil,
docdop unu asor'. IlomecTnre KOHTPOJALHBIN ¥ ONBITHBIE IPOPOCTKU B GaHKH C COOT-
BETCTBYIOIIMMH PACTBOPAMM M IOCTABhTE B XOPOIIO OCBELIEHHOe MecTo. BaHkH cienyer
0DepHYThL TEMHOI Oymaroi, 4rodsl uabesxaTh PA3BUTHA OJHOKJIETOYHBIX BOZOPOCIEil.

Hcenoneays sHAHHMA O NPU3HAKAX Ae(UIUTA V PACTEHUH OCHOBHBIX 3J€MEeHTOB MH-
HepaJbHOr0 MUTaHUA, chOPMYIHPYiIiTe 'RIOTE3Y O TOM, KAK CKAXKeTCA Ha HCCAedyeMbIX
pacTeHHAX orpaHM4YMBalllee JeiicTBHe a3oTta, Gochopa U Kaausa. B xoge nabaogenusn
usMepAiTe BLICOTY PACTEHMI, CJEAUTE 38 OKPACKOMH JHCTHEB M OOIMM pPasBUTHEM.

Odopmure pesyabrarsl paboTel B (JOpMe IIPE3EHTAIMH U BLICTYIIUTE ¢ COODIIeHMeM
Ha HIKOJbHOM KOHG(epeHIHH.

'MeToanka IPUrOTOBJIEHMA NMATATEJLHBIX PACTBODPOB IpeacraBieHa B kuure: Hoza I. C.
OneiTel 1 HAGMIOAeHUA Hag pacTrenuamu. — M.: ITpoceemenne, 1979,
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@ KONNEKTUBHAA MPOEKTHAA AOEATE/NBHOCTb

Mony4yeHue ypoxas peauca, BoiPalleHHOro npu pas3Hon gnuHe
CBETOBOro AHS

Pafory BEINONHAIOT HA MIKOJBHOM Y4eGHO-ONBITHOM y4acTKe.

I[eab patomebr — yb6eqUTHCH, YTO HA POCT U PA3BUTHE HEKOTOPHIX PACTEHUI BIAMAET
POAOJIKUTEIBLHOCTE CBETJION0 ¥ TEMHOTO BPEMEHH CYTOK.

JleromM, B HiOHe, IIoceliTe ceMeHa peuca OJHOr0 coOpTa Ha ABYX ONHHAKOBBIX JeJAH-
Kax. OnbITHBEIE PACTeHNS BhIpalIuBaiiTe IPH HCKYCCTBEHHO YKOpPOUYeHHOM JHe (He Goiee
12 uacos). Jlis 5TOro BeuepoM B OJHO U TO jKe BpPeMs HaKDbIBaiiTe MOCEBbI TEMHBIM
VKDPBIBHEIM MAaTePHAJIOM, He IPONyCcKamiuuM cBeT. KOHTpONbHBIE DACTEHHUA BBIPALIH-
BaiiTe NpPH eCTECTBEHHOM OCBellleHHMH. ATPOTeXHHKA BbIPAIMBAHMA KYJIBTYDPHl Ha obenx
JeIAHKAaX JOJKHA OBITh OMHHAKOBOH.

Hab6mopaiiTe 3a pasBUTHEM ONLITHRIX M KOHTPOJBHBIX PACTEHMI, OTMedaiiTe CPOKH
ofpazoBaHus KOPHEIUIOAOB M Apyrue uameHeHus. [lonyuenHbli yposkail B3BechTe U
CpPaBHHUTE KadecTBO KopHemjioaoB. CpaeinaiiTe BeIBOJ 00 ONTHMAJBHBIX CPOKax IlOceBa
9TOM KYJBTYPHI B YCJIOBHAX Balleil MECTHOCTH.

Otuér o pabore ohopMHUTEe B BHJE NPE3CHTAIIMH H BHEICTYINTE HA IIKOJIBHOH KOH-
depeHIHH.

Bonpocsl U 3aaaHus

OxapakTepuayinte Tpu rpynnel 3KONOrM4ecknx GakTopos, BNUSIOLWMX HA OPraHu3msl.
K kakum 13 atux hakTopos opraHuamsl npucnocabnuseaiotca TpyaHee? MNovemy?
Mcnonbaysa puc. 39, 060CHYATE C Hay4HOM TOUYKW 3PEHNA M3BECTHOE BbiPaXeHue «3010Tas
cepeguHar» n nponnnDCTpnpyﬁTe ero npumepamm 13 KM3Hu pacrermﬁ MNU XNBOTHbIX.
I'IpMBep,wre npUMepsbl 3KONOrM4ecKnx q)axropos, orpaHu4MBaOWmMx pocT 1 passutue
pacTeHui, pacnpocTpaHeHne XMUBOTHbIX NO NPUPOAHbLIM 30HaM.

OB6BLACHUTE 3HAYEHWE TEPMUHOB «3KONOrMYEeCcKUin pakTop», «BMopUTMBbI», «poToNnepuo-
ON3M»,

OcHoBbIBaACE Ha MHGOPMaLUKMK U3 TekcTa naparpada o CyTO4YHbIX pUTMax, CocTaBbTe ANA
cebsa oNTUManbHBLIA PEXUM OHSA.

Mcnonb3ysa 3HaHua U3 paHee U3yyeHHbIX pasgenos 6uonoruv, Hasoeute obLLmMe npucno-
cobneHus, koTopble BbipaboTanuck Y pasHbixX rpynn OpraHM3mMoB K NepeHeceHunio cesaoxa
HU3KUX Temneparyp.

Mcnonbayn pecypcol MHTepHeTa (www.elementy.ru, www.ru.wikipedia.org), Hanaure
marepuvan o BnusaHuu dotonepnoguama (COOTHOLUEHUA NPOACAXITENBEHOCTU CBETNOrro
W TEMHOro nepnoaoes CYTUK) Ha XW3HeOeATenbHOCTL YenoBeka.
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))f( OCHOBHbIE 3AKOHOMEPHOCTHU
/\"" HACNEACTBEHHOCTU U U3MEH4YMBOCTHU

HacieicTBeHHOCTE ¥ M3MEHUYMBOCTh SIBJAIOTCH CYIeCTBEHHBIMH
XapaKTepHCTHKAMH 3KHBOro. Biarogapsa HacjaeACTBEHHOCTH KasKAbINA BHJ
JKMBOTHBIX, PACTE€HU, rpuboB UM GaKTepHil B pAje CMEHAIOIHX APYT
JApyra IMOKOJIHHI cOXpaHAeT XapakTepHbIe /A Hero IpU3HaKH

1 0CODEHHOCTH DA3BUTHIA.

HM3MeHYHBOCTL B HEKOTOPOM CMBICJIE IPOTHBOIIOJIOMHA HACIEACTBeHHOCTH:
ecJIN [IJIA HACJeJCTBeHHOCTH CBOIICTBEeHHA mepejada ocobOeHHOCTEH
CTPOEHMSA U PA3BUTHUA 0COOM B DAY MOKOJEHUI, TO HU3BMEHYUBOCTh
onpezesiAeT MOABJIeHHe HOBbIX NPH3HAKOB U CBOMCTB.

Hayxka, 3anumalomasics u3y4eHueM 3aKOHOMEPHOCTeH HacjeJCTBEHHOCTU
¥ M3MEHUYHBOCTH, IIOJIYYHJIA Ha3BAHUE ZeHemuKd.

§ 23. OCHOBHbIE NOHATUA FTEHETUKM

’)/ Y1o npeacTtasnseT coboit rex?

HacaeICTBeHHOCTh M M3MEHYHBOCTh — (PyHIaMeHTaAbHbIe CBOMCTBA opra-
HM3MOB. Crloco0HOCTE OPraHu3MOB MepeJaBaTh YePTHl CTPOEHUA U QYHKIIMOHH-
POBAHUA CBOMM IIOTOMKAM HAa3BIBAIOT HACLEOCTMEEeHHOCTMBIO.

C nposABJIeHUAMH HACJEACTBEHHOCTH KaK CBOIICTBA OPraHM3MOB Bbl CTAIKH-
BaeTech JOCTATOYHO 4acTo. Tak, BEIOMPasA MOPOJAMCTOrO IIeHKa, YeJ0BeK crapa-
erTcd GoJbIIe y3HATH 00 9KCTEphepe, MOBEJEHUH M APYIHX KauecTBaX ero PoJau-
Teseii. A pasMHOKasA KPACHBO LBETYILIVIO (PHAJKY, MOKHO OBITH YBEepPeHHBIM,
4TO M3 JUCTOBOrO YepPeHKa BhIpacTeT MMeHHO (HasKa, a He Jpyroe pacTeHue.

MarepHaJabHOR OCHOBOI HACIeICTBEHHOCTH ABIAIOTCA I'eHbl, HAXOAALINEC s
B AApax IOJOBLIX U COMATHYECKHX KJeTOK. I'eHbl KoAaupylor Genxku, a Oei-
KH — OCHOBa CBOICTB M IPH3HAKOB OPraHM3Ma.

COBOKYITHOCTh BCeX MeHOB B OPraHM3Me HAa3bIBalOT 2eHomunom. l'eHorun
06ycJI0BIMBaEeT BHELIHNNA O0JIHK 0co0H, 0COOEHHOCTH €€ CTPOeHH:A, PA3BUTHHA
H KHA3HEeATEeJIbHOCTH.

COBOKYIIHOCTEL BCeX NPHU3HAKOB OPraHuM3Ma HasbiBaloT genomunom. OH
dopMHpYeTcs HA OCHOBE B3aMMOAeHCTBHA reHOTHUIIA M CPeJbI.

Ana nobo3HarenbHsbix

B 1909 r. garckuii reseruxk B. MoranceHn copMmyHpoBall BajxHOe pasindyue
MesKIY reHoTHIIOM | (heHOTHIIOM. (DeHOTHII OpraEU3Ma — CyMMa BHEIIHUX IIPU3HAKOB
ocobm, Tex, KOTOpbie MBI MO¥KeM HabmoaaTh: Mopdosorus, (HU3H0JIOrHA, IIOBEJIeHNe.
TeHOTHII — 9TO reHeTHUecKas WHOPMaIHsA, HaciaeayeMan ot poxnureneit. Ha mporsa-
JKEeHUH MKHU3HYU (DeHOTHII 0COOH MOYKET MeHATLCH, FTeHOTHII 3Ke 0CTAETCHA HeH3MEeHHBIM.
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IIpn GecriosoM pasMHOMKEHHUHM COMATHUYECKHe KJIETKH 0cobu JesigTca MATO30M
H IIOJHOCTBHIO IIepeAalT CBOM IMeHOTHII JOYEPHHM KJIeTKaM.

IIpu moJI0BOM PasMHOMEHHH B PE3YJILTATE CIUAHUASA raMeT MYMKCKafd U JKeH-
CKas II0JIOBBIE KJETKH 00BbeAHHSIOT CBOM reHbl. Biarogapsa nepeKoMOMHAIIMK
IreHOB 3UTOTA MMeeT HOBBII rerorur. PassuBmiascs us Heé ocodb Oyzer obranars
YyepTaM# OTLOBCKOTO M MATEPUHCKOrO OpraHMaMoB. B To ke Bpemsa e Oyaer
IPHUCYIL] CBOW HEMOBTOPHMBIN (DEHOTHII.

Oranune IOTOMKOB OT poAWTesiell 0DYCIJIOBIIEHO APYIMM YHHBEDCAJILHBIM
CBOMCTBOM JXHBBIX CHCTEM — HM3MEHUYHBOCTBIO.

Hamenuwueocmv — crocobHOCTEL OPraHU3MOB IPUOOPETATE B IIPOLECCe CBOETO
MHAWBUAYAJILHOIO PA3BUTUSA HOBEIE IPDH3HAKH.

IlonpITKM NOHATH IPHPOAY IepeAadd NPU3HAKOB M0 HACJIEACTBY IIpPEAIIpPH-
HHUMAJINCE ¢ riayookoit apesroctu. Ho aums B Korne XVIII — navane XIX =,
y4éHble 6JM3K0 INOJOILIN K IMOHMMAHNUIO 3TOT0 BOIIpOCA.

Ans nio6o3HaTenbHbIX

Anrmmitcknit 6oranuk T. 9. Haiit u dpannys O. Caxxps neITAIHUCH BEIABUTH 3a-
KOHOMEDHOCTH HACJEeJOBAaHUA IPU3HAKOB, IPUMEHAA METOJ CKPEIMBAHUA PACTEHHI.
OpHaKO OHM MCXOMIH U3 HEeBEPHOIT IIOCEIIKA — CYHTAJH, YTO HACJEAYIOTCSA IIPU3HAKHT
(a He TeHBI), KOTOPHIE NIPH CKPELIMBAHUH MOTYT «pas3baBIsATHCHA» M JayKe HCUYE3ATh.

3apokJeHNe MeHeTHKH Kak HayKH cBAsaHo ¢ paboramu I. MeHpgens, aBct-
PHICKOro HATYPAJIMCTa, KOTOPLINA BeIBed B 1865 r. dyHaaMeHTa/IBHBIE 3aKOHBI
HACJIeJOBAHNA IPA3HAKOB, OIleHEHHBIE
IO NOCTOMHCTBY TOJIBKO IIOCJIe HX IIe- FoMonorvyHble
peorkpeiTua B 1900 r. cpasy Tpemsa @ RPN
HCCIeA0BATEIAMM M3 PasHBIX CTpPaH. J J J
HWmMeHHO 5TOT rOji CYUMTAIOT HATOM POIK- I I YL
JeHUA HAaYKHU FeHeTHUKU. . J ‘1

Benymue nmousitusa reseTuxu. I'ensl, T
oIpeAensarIIue IPU3HAKH, PACIIOJIOKE- ﬁ
HbI B XPOMOCOMAaX JUHEHHO 1 0603HAa- Annencele
yaTca JaTHHCKHUMU OykBamu: A, B,
Cwur. g (puc. 41). (feH A oTBeYaeT 3a Kpyrnyio

reHbl

MecTo reHa B XpoMOCOMe Ha3bIBAIOT POPMY M10A0B ToMaTa;
TiiE — ) reH a KOHTposMpyet
noxycom (OT aaT. BEOTQ - 06paaoBaHme 0BabHON GOPMbI)

I'omosioruuHble (IapHbIE) XPOMO-
COMBI HECYT MHOXKecTBO rexHos. Tax,

Yy TOMaTa B KaXJ0H XPOMOCOME BTOPOM  pye, 41, I'enbl B XPOMOCOME DACHIOIOMKEHEI
Imapel pacroJiodeHbl I'eHbl, OTBeyda- JHHEeNHO
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omue 3a (opmy 11042, BRICOTY PACTEHUS, YCTOHUMBOCTE K MMOPAKEHHUIO JTHCTHER
001e3HEBIO0.

I'enbl, oTBeyarIHe 3a PasBUTHE ONHOrO MPU3HAKA W PACIOJIOMKEeHHBIe
B OHUX M TeX ’Ke JIOKyCcaX rOMOJIOTHYHBIX XPOMOCOM, Ha3bIBAIOT QALELbHbLMU
(or rpeu. allelon — ppyr apyra, B3aumuo) (cm. puc. 41). Hanpumep, res, orse-
YAIOMUH 38 KOH(MHUTYPAIMIO IIOZAa TOMATa, MOKET UMEeTh HEeCKOJbKO GopM —
annenei. OnuH annens rexa (A) obecrieduBaer nposiBjieHue B (peHOTUIIE TOMATA
KpYIJIOTO MJIOJa, BTOPOH asiienb (a) orBeyaeT 3a (POPMHPOBAHHE OBAJLHOIO
mroga. Kax BuauM, npusHaxk oJuH, a NIPOABJEHUS ero pasHbie, TaK KaK 3a HUX
OTBeYaloT pa3Hble aJlIe]u reHa (pasHble aJlIeJIbHbIE TeHBI).

OpraHuaM, BO3HHUKIINKN OT CHAMSHUS I'aMeT, HECYIIHX OJAMHAKOBBIE AJLJIEJIH
reHa, Haupumep AA wiIu aa, HasbIBAIOT 20Mo3uzomubim (OT rped. homos — oxu-
HaKOBBIH).

I'emeposuzomuuim (0T rped. heteros — Apyroii) HA3KIBAIOT OPraHU3M, BO3-
HHUKIIHAE OT CAMAHUA ramMer, HeCYIIHX pas/IMuyHEIe ajllesibHble redsbl (Aa).

Bonpocel u 3apnaHus

OxapakTepuayiTe Takue CBOMCTBA OpPraHnuamMa, Kak HacneaCcTBeHHOCTb M MBMEHYMBOCTb.
OBBbACHUTE 3HAYEHUE TEPMUHOB «IE@HOTUM», «(PEHOTUM», «NOKYC», «FOMONOMYHLIE XPO-
MOCOMbI», «@NneNbHbLIE MeHbi».
CpagHuTe reHoTUN roMO3UroTHOrO M reTepo3nroTHOrO OpraHnamoB. B 4ém 3aknoyaercs
X NPUHUMNUansLHoOE oTAn4mne?

[41* Hazoeute oBnacTv 3HAHWIA, rOe UCNOMbL3YIOTCA CBEOEHWUS, NONMYYEHHbIE YYEHBIMU NpU
M3Y4YEeHUN 3aKOHOB HaCcNeaCcTBEHHOCTU U M3MEHYNBOCTM.

§ 24. MoHorubpugHoe ckpelimsaHue.
3aKoH AOMUHMPOBaAHUS

5) Kakve metoasl GMONOrMYeckoro MCCNneqoBaHWA Nexar B OCHOBE W3y4eHwus
2 XKUBbIX CUCTEM?

I'mopunonoruueckui aHamaus. I'. MeHgenbs 0K0JI0 BOCBMH JET CTABUJ 3KC-
IIEPHMMEHTEI C PACTEHUSAMH B Caay MOHACTHIPA, PACIIOJIOXKEHHOro B I'. BpHO
(aeiee B cocraBe Yexmum). B oTiimuMe OT CBOMX IpeIINeCTBEHHHKOB HCCJIEO-
BATEJb MCXOMMJ M3 HJEeU AUCKPETHOCTH (xelumMocTH) HacieacTtBeHHocTH. OH
npejanoJiarai, 4To I0 HACJEeACTBY Hepenaércss He COBOKYIIHOCThL ITPM3HAKOB,
a MaTepHajJbHBIE eJHHHILI, OIIpege/iIAKIIHE DASBHTHE OTHEJIbBHBIX IIPDH3HAKOB.
Taxue marepuanbabie eguHunbl . Menjens Ha3Ban HacredcmeeHHbLMU Pak-
mopamu. Tenepbk UX Ha3HIBAIOT FeHAMH.

o Menpensa mMHOrme y4éHEBIe IBITAJIHCH NOHATH, KAK HacJeAyloTca Omoto-
ruyeckue npusHakn., OHU CKpelUBal PACTeHUA UM *KUBOTHBLIX M HabJII0aIH
CXOACTBO MEKAY POAUTENAMH U MOTOMCTBOM. Pe3ynbrarhl OblIH 0GeCKypaXKu-
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BAIOI[MMM: OJHU NPUBHAKKA MOIJIH OBITH OOIIUMHU Yy
IIOTOMKAa € OJHUM DOJUTEJEeM, APyrue — C APYTLUM,
TPeTbH — ¢ 000MMH POJAUTEIAMH.

I'. MeHjgenb NO-HOBOMY IPHCTYIMJ K ONBITAM
110 HACJEeLOBAHMIO IIPH3HAKOB. Bo-mepBBIX, OH y4Yéi
OIIMOKH IIPeaIIeCTBEHHHKOB M IIPUILET K BHIBOAY, UTO
HYHO KOHIEHTPHUPOBATH BHUMAaHME JIUIIbL Ha OLHOM
npusHake (Hanpumep, Ha popme ceMAH), a He Ha pac-
TeHHH B nesjom. C aToit nensio MeHaens cocpeaoTodnI
BHHMAHWE HA OTHEJILHBIX B3AUMONCKJ/IIOUAIOIINX, T. €.
anvmepHamuénbLx, IPU3HAKAX, HAIpUMeD Ha Kpac-
HOM 1 OeJioifi OKpacKe IIBEeTKOB, KEJTOM M 3eJIEHOH T —— ——
OKpacke ceMaH y ropoxa (puc. 42). (1822—1884)

Bo-BTOpBIX, OH yAa4yHO BbIOpas 00bEeKT UCCIIEN0Ba-

HHUs: TOPOX — CAMOONIBLIAKIIIEeCs pacTeHHe, MMelollee HabOp XOPOIIO BhIpa-
JKEHHBIX aJbTePHATUBHBIX IIPU3HAKOB U Jalolllee MHOIOUHMCJIeHHOe IIOTOMCTEBO,
4TO TAKMKe HeoOXOZMMO AJIA aHaJM3a.

B-tperpux, I'. MeHzie1b IPOBOAWI CTPOTHHl YYET IIOTOMKOB, IOJYYEHHBIX
B Pe3yJIbTaTe OIpPe/IeJIEHHOTO THIIA CKPEeIMIMBAHUA, YTO MO3BOJIHUJIO €My BBEIABUTD,
¢ KaKoil 4acToTON MOABJAITCA HOCHUTENN B3aWUMOMCKJIIYANIMNX INPHU3HAKOB.

Paspaboraunsiit I'. Mengenem zubpudonozuveckull anaiusd, T. . aHAIU3
XapaxKTepa HacJeNOBAHHSA IIPU3HAKA HA OCHOBE CHCTEMBl CKpeIllMBaHMII, cTas
OCHOBHBIM METOJOM u3yueHus reHetuxu. I'. Menzens chopMyMpoBas npasuia,
KOTOPBIM CJIEAYIOT BCE I'eHeTHUKU.

e (CkpemupaeMble OPraHU3MBbI JOJIKHBI IIPUHAAJIEXKATH K OJJHOMY BHAY.
e CrpemmuBaeMble OPTaHHU3MBI JOJIKHBI 4ETKO PA3JIMYaTBCHA N0 OTAEJIBHBIM

IIPH3HAKAM.

e HsyuaemMbie NMPU3HAKHA HOJYKHBI OBITh IIOCTOAHHBIMH — IIPOCIEXKHMBATHCA

B PAAY ITOKOJEHMA.

o HeobOxoauM KoJIMYEeCTBEHHBIN YUYET BCeX IIOJIVYEHHBIX Pe3yJIbTaTOB CKpel-

BAHMA.

MonorubpuagHoe cKpemMBaHMe. 3aK0OH JoMuHHpoBaHuA. CKpelmuBaHue
OpPraHM3MOB, OTJIHYAIOIIUXCH JUIIb OJHON NapOi aJbTePHATUBHELIX IPU3HAKOB,
HABBIBAIOT MOHO2UGPUOHBLM.

B ognom u3 onsitoB I'. Menjesns nmpociesXuBal Haclaeg0BaHUe OKPacKH ce-
MAH y ropoxa. B kxauecTBe poaguTeNbCcKUX (opM ObLIN BIOpPAHBI FTOMO3UTIOTHEBIE
PacTeHuA ¢ IPU3HAKAMH KEJITONU U 3eJIEHON OKpacKu ceMAH. [[1a aToro yuénnii
B TEUEHHE ABYX JIeT PA3BOJWJI MHOXKECTBO PAa3JMYHBIX PA3HOBUIHOCTEMN ropo-
xa, 4To0bl 0TOOpATE AJIA CBOMX OIILITOB TOJILKO T€ JIMHUH, B KOTOPBIX JaHHBIN
IIPA3HAK BOCHPOHM3BOAMUJICA B MIOTOMCTBE M3 IIOKOJIEHUSA B IMOKOJIEHUE.
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ANbTEPHATUBHBIE NTPU3HAKWU TOPOXA

AOMMWHAHTHBIE PEUECCWUBHBLIE
Cepas . Benas
“ cemMeHHan :' t . CemeHHasn
KOXypa = ~  KOXypa

KopoTkuin
crebens

CemeHa

o

napgkue Xentele

MNasywHele
UBETKH

MOPLUMHUCTIE 3eNéHble

Puc. 42. Ilpusrakn ropoxa, Hacjiefgopanue Koropsix uayuan I'. Menaens




OcHOBHblIE 32aKOHOMEPHOCTU HACNeACTBEeHHOCTU U UBMEHYMBOCTH

ITosanee, B 1903 r., B. Morancen BBé
TEPMUH YUCMble AUHLL, 0D03HAYAIOIIHI
reHOTHUIIHYEeCKH OAHOPOJHOE IOTOMCTBO,
noJjiydyaemMoe oT60poM OT OJJHOH CaMOOIIbI-

Q_J xde

KénTele cemena  3eneHule cemeHa

JA0IecH ocodH, .
HecmoTpsi HA TO YTO rOPOX — CAMO-

OIBUIAIOIIEECA pAacTeHHEe, MOMHO JIeTKO G

IIPOU3BECTH IEPEeKPECTHOE OIIbLIEHUE.

I'. Menzgens pacKkpeiBai OYTOHBI IBETKOB F,

1 VAAJAJT TBIYUHKY C €IIé He CO3PeBIIeit
NBLIBION, 4 3aTeM OOBLIAI 9TOT IBETOK
IBLIBION APYroi ocodu ropoxa. Ilepeomns-
JIUB JIBA PACTEHUSA ¢ IPUHAKAMY FKEJITOM
M BeJIEHOH OKpaCcKH CeMfAH, YUEHBIH 110J1y-
YIJI THOPHIHBIE CEMEHa Nepsozo NoKoJie-
Hus (F)). Bce oHM OKasaiucCh JKEATHIMH,
T. €, IPOABHJICA TOJBKO OLWH IIPU3HAK
(puc. 43).

Mengens 0OHAPYIKHUII, YTO NMOAOOHBIM 00pasoM BedyT ceds Bce NPHU3HAKH,
oroOpaHHBIE UM AJA HCCIEeJOBAaHHA. B KaMJIoM ciyyae y pacTeHUil IepBoro
THOPUIHOI0 MOKOJIEHUA IPOABJIAETCA JIHIIL OAUH M3 B3aUMOUCKJIIOUYAIOIHX
npusHakos. Takue NPUSHAKHM MOJYUYUJIM HaspaHue domumanHmuvix (0T Jat.
dominantis — rocrnoxcrBylomuii). Hanmpumep, npu ckpemMBaHUU pacTeHUH
ropoxa ¢ KpacHEIMH H 0eJBIMH IIBETKAMH B II€DPBOM MNOKOJEHUU THOPHUIOB
BCerja AOMHMHHPOBAJA KpacHas OKpacka 1BeTkoB. IlomaBiseMble IPHU3HAKH
Mengens HasBaj peyeccuénbimu (0T Jar. recessus — orcrymieHue). Ssnenne
[IOAABJIEHUA OJHOrO IpH3HaAKA ApPYyruM (anbTepHaTuBHBIM) MeH/lenbL HasBaJl
OOMUHUDOBAHUEM.

Jaxon doMUHUPOBAHUA TJIACUT: IPH CKPEIIUBAHMMU JBYX YMCTHIX JTUHHH
B IIEPBOM IOKOJIEHHH YV BCeX IMOTOMKOB OyJeT IIPOABIATHCA JUIIb OJUH U3 ABYX
B3aMMOHCKJIIOYAINX IPH3HAKOB.

Jlna sanmucH pe3yJIbTATOB CBOMX ONBITOB MeHenb cO3Jal CHMBOJIHUKY, KO-
TOpas craja oblImenpu3HaHHOM:

P — poaurtensckme oprasmamsbl (@ — 3HAK »KEHCKOro mnoja — 3epKajio
Beneprl, d — 3HaK My:KCKoOi ocobm — 1qur u meu Mapca);

— 3HAYOK CKpeniMBaHUA;

G — ramertsl, oOpasyioluueca y pojauTeei;

F. — moromcTBO poauTeseil, ruOpHIbl IEPBOTrO IIOKOJEHUA;

F, — rubGpu/ipl BTOPOIO MOKOJIEHUH;

A, B, C — resn (annenun), o0ycJaoBIMBAOIIHAE JOMUHAHTHEIE IIPU3HAKH;
a, b, ¢ — renn (anmenn), 0OyCIOBIMBAIOIIHE PEIECCHBHLIE IPU3HAKH.

JIOIY

Bce cemeHa xentuie

Puc. 43. HacnegoBasue NpH3HAKOB
NpH MOHOTMOPHIHOM CKPELIHBAHUH.
Enunoobpasue rubpuioB mepBoro
MOKOJICHHSA

X

e -
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Cxemaruuno onbiT I'. MeHens MOKHO 3aIIMCATE CJAEAVIONIAM 06pasoMm:
P QAA x Jaa

AV

Henoanoe nomuanposanue. [Ipu cKpenuBaHUKU KPYIHOJIHCTHOTO I'OPOXa
¢ mesikoaucTHBEIM I'. MeHesb CTOMKHYIICS C TeM, YTO TUOPHU/ALI TIEPBOTO MOKOJIe-
HUA UMeJH JHUCThA cpeaHell BeanuuHbl. B ciy4yae, eciu JOMHHAHTHBIN I'eH He
IIOJIHOCTBIO IOJABJIsIeT PeleCCUBHBINA U 00a ajjiesid NPOABJIAIT CBOE JleliCTBHE,
MMeeT MeCTO TaK Ha3bIBAeMOEe HenoniHoe 0O MUHUPOSAHUE.

ITo3:xe BBIACHHJIOCH, YTO HEIOJHOE JOMHHUPOBAHHE, WJIHN IIPOMEKYTOUHOE
IposABJIEHNEe IPU3HaKa, BCTpeuaeTcs JA0BOJLHO yacTo. Tak Haciaeayercs OKpacka
onepeHHud Kyp (puc. 44), miepcTy oBel ¥ KPYITHOI'O POraToro CKOTA.

Ansa niobo3HaTenbHbIX

Henosnnoe 1OMHHHDPOBAHHME NIPOSABIAETCA M B HACJEJOBAHHHM OKPACKH BeHYHKA
LIBETKOB JIbBUHOTO 3eBa (puc. 44), KpacHas oxkpacka BeHUHMKa (aJselbHEIA reH A)
momuHEpyeT Haz Oenoit (a). IIpu ckpemuBaHME NOMOZHIOTHBIX PACTEHHH ¢ Kpac-
HBIMH M 0eJIBIMHM IBeTKaMH Bce M'MOpHALI IEPBOro MOKOJEeHHA BYAVT UMETh LBETKHU

030BOT'0 IIBETAa: x =
p P QAA x daa

Ly

F, Aa

B cnyuae HemostHOro AOMMHHPOBAHMSA BCe I'MOPHIHBIE DACTEHHA IEPBOTO
IOKOJIEHNA XapaKTepU3yKTCA OJAMHAKOBBIM IPOABJIEHHEM HCCJeAYyeMOro Ipu-
sHaka. [IoaToMy 3aKOH JOMHHMPOBAHHUA eI HashlBAIOT 3AKOHOM eJur006pasusn
2ubpudoé nepe020 NOKONLEHUSA.

Bonpocskl u 3apnaHusa

O6bACHMTE, NOYEMY B PRAE CNYYAEB HU O4WMH U3 annenbHbiX NreHOB He NPOSBAET CBOero
pencreung B peHoTUNE.
O6bAcHKTE, NnoYemy B oneitax . MeHaena no ckpewmeaHuio pacTeHnii ropoxa ece rmb-
pyabl NEPBOro NOKONEHU UMEnNu XENnTblie cemeHa, T. . bbinu eauHoobpasHbIMU.

(3" Dokaxwute, 4to I'. MeHaoenb BbiBEN 3aKOHOMEPHOCTU HAaCNEA0BaHWA NPU3HAKoB, aKTUBHO
NPUMEHAS Kak IMNUpUYeckue, Tak N TEOpeTUYecKue MeToabl uccnegoeaHua. Hasoeute
W OxapakTepu3yinTe aTm MeTogbl.

[4] CpagHuTe npaeylo 1 Nesyio 4acTu puc. 44, Kakve oblime 3akoHoMepHoCTH HabniogatoTes
NPV HacneaoBaHnUM OKPacku UBETKOB NIbBMHOMO 3eBa W Onepexnsa aHgany3ckux kyp? Mveer
N MECTO B 3TOM Cly4ae 3akoH AOMWHMPOBaHWUA?
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HENONHOE AOMWHUPOBAHMUE

OKpacka LBeTKOB JibBUHOTO 3eBa

AA aa
ManuHoBbIit Benuiid

Fame‘rbl\A /

OKpacka onepeHWs aHaany3acKux Kyp

L)
P @-f%i" a; /‘_j J, X

Puc. 44. HenonHoe JOMMHHPOBAHHE OKPACKH IIBETKOB JLBHHOI'0 3€Ba W ONepeHUHA
aHJATY3CKHX KYp
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§ 25. 3aKkoH pacuienneHums.
HezaBucumoe HacnepoBaHme NpPU3HaKoB
npu aurnbpuagHOM CKpeLymBaHumn

5
)‘) B yém ocoBeHHOCTb KNeTok, 06pasyloWmnxcsa B pesynstaTe meinosa?

3axkon pacmenneHus. I'unmoresa uymcrTorsl ramer. IIpomoskas ONBITHI,
I'. Menienb CKpeCTHJI THOPHALI IEPBOr0 MOKOJeHHA — PACTeHHA, BEIPALLIeHHEIE
U3 KENThIX ceMAH (puc. 45). B pesyabpraTe noOJy4Yds MOTOMCTBO — 2ulpudbl
6mopozo noxonerus (F,). Uror 6b11 nopasurenbHbiM! Bo-nepseIX, NOABHINACH I0-
POILIMHBI 3eJIEHOM okpacku. Bo-Bropsix, MeHe/b MOACYUTAT OTAEIBHO HKEITHIE
u 3enéHble cemMeHa. OxasaJioch, 4TO 3/4 Bcex ceMAH MMEIOT JKENTYIO OKPACKY
u gums 1/4 — senényo. Ilogobubie pesynbraTsl HAGIOAAINCH W IPU APYTHX
CKPeITUBAHUAX: KA JbIH pa3 BO BTOPOM IOKOJIEHUH PACTEHHH ¢ JOMUHAHTHBIM
IIPU3HAKOM OKas3blBAJIOCH NIPUMEPHO B TPH pasa DoJibllle, YeM ¢ PelleCCUBHBIM:

P QAa x dAa

G @@ A@
Dol

F, AA:Aa:Aa:aa

Bo Bpemena I'. Mengena 6uosoru-
e > YecKad HAYKa elllé He PacIojaraja cee-
X 0 JEeHUAMH O MeXaHHU3Max JeJleHus KJje-
XénTele cemena Keéntele cemea TOK M O POJIM XPOMOCOM B HACJIE/ICTBEH-
HOCTH. MHTO03 M Meii03 OBIJIM OTKPBITEI
3HAUMTEeabHO nozzauee. Hayunas mpo-
sopamBocts ['. Menesns nossosimia emy
OIlePeIUTH CBOE BpeMs: IJisi 00BSACHEHU A
pPe3yJIbTATOB OINBITOB I10 HACJIEIOBAHUIO
IIPU3HAKOB OH IPEJJIOKHUI 2unomesy
yucmombut zamem. OTKPBITUA MHTO3a
1 Meio3a NOJTBEeDJMIH BEPHOCTH BbI-
JABHHYTOH I'MIIOTE3kI.

I'. Menzgenb OpenNnoNaoOKUI, YTO
KénThie cemeHa 3;’:‘:::319 MposABJIeHHE IPU3HAKOB 00YCIOBIMBAIOT

OT/leJIbHBIE HAaCJIeJCTBeHHBIe (DAKTOP.I
(B COBpEMEHHOM NMOHMMAHUHN — T€HBI),
mepeaarIimecs 0T POIUTe e IOTOMKAM
¢ rameramu. Kaxkaeiit axrop (ren)

Puc. 45. Onsirer I'. Mengens
[0 CKPeIllUBaHAI0 r'HOPHI0B
MEePBOr0 MOKOJEHHS
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MOZET CYIIECTBOBATE B JBYX BIAKMOHCK/Oo4damwomex dopMax — anneaax. Ogun
Aienk (AnreNbHEll TeH) THOPHAB IOaYy4akT OT OTHa, APYTOH — OT MaTepH.
TaxHM 06pasoM, B Ka)KA0M PACTEHHE I'ODOXA €CTh JRA AJ/IeIbHBIX IéHd, BJIWH-
HIIKXX HA OKPACKY CeMAH.

A nwo6G03HITERbHBIX

B ramers: nomsgaer JHILb OAHH Wi aJJIeBHEIX [EHOB, HHade DOBOPSA, TaMETH
YHCTH], COLCPIKAT IO OAHOMY AJIENI0 I3 NAHHOH maphl.

Hemoarzyd 3HABHA 0 TAMETOTeHe3e, PeIVKOHUOHHGM ASN8HHH H CLLI0J0THODEHHH,
Bhl MOMETE OCGLTBEDIHTD 3T0 upaslno. Meliod — oIWH HB SAKIKNYHTCALHBIX 3TAIOB
dopmapopamus raMer. B peayabrare Mefioaa 0dpadyoTcHd raniacHAHBEIe TAMETH.
Ilpy »TCGM INOIE OXAA XPOMOCOME M3 KAMK/0H Naphl MOMAf4AET B MUJUEYI0 KIETKY,
& SHAYMT, 1 BCETs OJHH HE fIICIBHKX reHos. Ilocke onmomoTBODEENS B 3UroTe
EaXORATCA JBA ATTEILHBIX 'eHA.

Tenepr, KOTOa BLl 3HAeTe, ¥To ¢000# DpelCcTaBAAIT TOMO3UTOTHEIE B FeTepo-
SHTOTHEIE OPTAHU3MEL, BAM cTadeT DoaATHOH pabora I'. Mengena. Tak, uncTee
IWHAMK, KoTophe cKpemueat I'. MeHzae b, ObiIK FOMOZUIOTHEIMH OPPAHH3MAMH
IO PeHy OKpacku ceMAH. [oMoaHToTHLIC ODPAHAIME! COEPIKAT ABA ONHHAKOBEIX
anenpabiX reda. Fubpuar F, or cxpeliMBAHAS ABYX FOMOSHIOTHEIX PACTeHHH
ropoxa ¢ énTeiMme (A A} » senéHepiMu (42) CEMeHAMH OKa3aIHCh FeTEPO3ATOT-
HLIMH, T. €. COJAEPIKANH N0 OAHOMY AJJIeNI0 0T Kaskaol napsr (Aa).

EguncodpasHe TUGpAIOR OEpPBOre DOKOJEHMA NMpueeJo MeHgena K 2aKiio-
YeHHK), UT( Y TeTEpO3HTrOoTHRIX ocofell ofMHA AleNs LOMMHAHTEH, & IPYTOH
PEOECcCHEBRH.

Ms roro dawxra, uro cpean rubpraos F, MOABHIMCE 0Co0M KAK ¢ MKEITOH,
TaK K ¢ 3eAEHOH OKpACKON ropouiny, I'. MeRjens caenan BeIBOA, YTO HACHeA-
CTEeHHBIE (PAKTOPHI, OOpEeASNAIIHe aIbTeDHATHBHEIE NPOABICHUA NPUSHAKS,
HHEKOHM o0pa3oM He CMeIIRBAIOTCH APYr ¢ APYTOM, 4 OCTAlOTCA PasAeNLHLIMH
W Ipu GOPMHUPOBEAHAM NOJOBEIX KJETOK PACXOZATCA B PA3HEIC rAMeTLl. JTO
ARJIEHHE NIOAYYHJAO0 HA3BAHHE IAXOHA pac:qenaeuua.

IIpu nonHOM JOMMHHMDOBAHHE COOTHOWIEHHe rubpuxoB F,c pasgriMu papn-
AHTAMH OPHIHAKA OKPACKH ceMaH cocTasaseT 3 : 1, rae 3/4 pacTeHnii HMeOT
MCEITYH, 4 1/4 — 3eNE€HYI0 OKPACKY rOPOLLIHH.

HAurnGpuaroe ckpemdeanme. JIpososskas cepHI0 ONIAITOB O CKPEIUEAHUIO
pacTernit ropoxa, I'. Meraens orolpan IMHEA TOPOXA, OTIMYAIQCIITHECH IBYMA
napaMH aJLTePHATHRHHX NDABHAKOD: OKDACKOH ceMaH (3xEaTol nan senémoll)
U ux dopMoi (rragroidl nam mopmuameToil). IIpn sToM raankas opMa ceman
AOMHHHUDOBAAA HAA mMopiueaucToid (prc. 46). B ojBom us onbiTos pacTeHnd C
FHEATHIMY [JASKAMHE ceMeEaMM MeHnens CKDenfHBaSI ¢ PACTEHAHME, CeMeHA
KOTOPLIX GEINK 3eMEHEIMM ¥ MOPLIHEMCTHME.
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e nankve 3enéHsle o
xentele MOPLMHUCTLIE : FameTol AB Ab aB ab
AABD AaBb
; LI

AAbb Aabb

9 03

AaBb | aaBB | aaBb

©
9©09e
b

€:¢:

Aabb | aaBb | aabb
209

Puc. 46. Hacnegoranmue okpackn u OpMEl CEMAH FOpoXa NMpH AHIHOPHIHOM CKpPelMBaHUH

aB ab

CrpeliuBaHWe OPraHM3MOB, OTJIMYAIIUXCA 10 ABYM [1apaM ajJbTePHATHUB-
HbIX NIPU3HAKOB, HOCHT HasBaHUe Juzubpudno20 CKPeWUEAHUA.

I'mOGpuabl nepBoro MOKOJIEHHS OKAa3aJMHUCh OJMHAKOBBIMH: C KEJITHIMH U
IIAAKUMHA CEeMeHaMH, T. e. IPOABUJICA 3aK0H AoMUHHpoBaHuA. Cienyer 3ame-
THTH, YTO BCE IIOTOMCTBO HECJO IIPU3HAK OJXHOTO M3 poaureneit. IIpomosmxus
onslT, I MeHze/p nmepeonblIuya rudpUAbl II€PBOro IOKOJEHUs, T. €. pacre-
HUA, BEIDOCIIHE M3 KENTHIX INIaAKHX ceMAH. [lopasuTenbHO, 4TO BO BTOPOM
IIOKOJIEHUH 3KCIEPUMEHTATOD 00HApPYKHUJI ceMeHa yyKe YeTHIPEX PasJIndHBIX
(heHOTHUIIOB.

JlBa U3 HUX MOBTOPAJU POAHUTENLCKHE (DOPMEI (3KENTHIe IVIaIKHe U 3eJIEHbIe
MopiiuHHCcTEIe). OZHAKO YacTh CeMSAH OTJIHMYAJIACh COUETAHUAMHU IPU3HAKOB OT
HCXOAHEBIX poauTeseil. Berpeuanuch Kak »KEATHIe MOPIIHHUACTEIE, TAK U 3eJIEHBIE
raajKue ceMeHa.

IIpoBens Hecno}HBIE MaTeMaTHyecKue pacuérsl, I'. MeHgens clrpaBeiInBo
MIPEeANOJIOKU, YTO HACJeIACTBEHHBIE (DaKTOPhI, ONpeAeNIAIIIAe OKPACKY H
(hopmy ceMaH, HAcCJeAYIOTCH HE3aBHCHMO IPYr OT ApPYyra ¥ KOMOMHHDYIOTCH
BO BCEBO3MOJKHBIX COUETAHMAX. JTOT BBIBOJ M3BECTEH B ODHMOJIOTHH KaK 3AKOH
He3A8UCUMO20 HACLEO06AHUA NPUIHAKOE.

3aKOH He3aBMCHMOIO HaC/JeNOBaHHUA NPHU3HAKOB MOMHO chHOPMYJIHPOBATH
CJeAYIOIINM 00pa3oM: reHbl, OIIpeAesIAIoNIe pas3JInyHble IPU3HAKH, BeayT cebsa
HEe3aBUCHMO ¥ KOMOMHHDYIOTCA APYT ¢ APYTOM BO BCeX BO3MOJKHBIX COUYETAHHAX.
DT0T 3aKOH CIPABEIINB /1A FeHOB, HAXOAAIIMXCSA B PA3HBIX MAPAX TOMOJOTHUHBIX
xpomocoMm. IIpusHaku, onpeaenseMble TeHAMH, KOTOPLIE PACIIONIOMKEHBI B PA3HEIX
napax rOMOJIOTMYHBIX XPOMOCOM, HacjeAyloTcsa He3aBHCHMO APYT OT Apyra.
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Ans mo6o3HaTenbHbIX

Insa sanucu IUTHOPUIHOIO CKPEIUBAHNA MCHONb3YeM I'eHeTUYecKYI0 CHUMBO-
auKy: OykBoit A (a) 0003HAYMM TeHBI, OTBeYalI[He 3a OKPACKY CeMAH ropoxa,
B (b) — rensl, KOHTpOJHpYIOMUEe NpusHaK (GopMul cemaH. Cxema AMUrHOGPUIHOTO
CKpellUBaHHUA ABYX PACTEHHIl C MKENTHIMHM I'TAZAKUMHE W 3eJIEHBIMH MOPIIMHHUCTEIMH
cemMeHaMu OyjeT cleAyiomieit:

P 2 AABB x ¢ aabb
G

F, AaBb

HaBecTHO, YTO JHUIIEL OJHA XPOMOCOMA M3 IApHI IOMAZAET B raMeTy. ¥ ocobu ¢
resoTuniom AABB B raMerax oKa)kyTca M3 OJHOII maphl XpOMOCOMAa ¢ I'eHOM A, u3
npyroi# — c resom B. B pesynbsrare obpasyerca THI raMeT, KOTOPBI ofosHadaeTcsa
AB. AnanorudHo o6pas3yioTCs W IaMeTsl OT BTOporo pacrenus (puc. 46). IToatomy
BC€ MOTOMKM OT CKPeIIHBAHHWA YHMCThIX JIMHHHE COrJIaCHO NMpaBHJIy enuHOOOpasus
rubpH/IOB ePBOTO MOKOJIEHNA MMEIOT OJHH 1 TOT jKe MeHOTHI B (heHOTHI.

IIposon:KuB ONEITHE HO AUTUGPUAHOMY CKpeIHBaHuio, I'. MeHIens mepeonsLInI
rubpusel nepsoro noxosenus (F ):

W3 Kamoil napel B raMeTy MOYKeT ONACTh JHIIbL OJHA XpoMocoMa. X POMOCOMEI
B [Ipoilecce Meifo3a pacXoAATCA K MOJIIOCAM CAVUANHO, H MO3TOMY I'eHBI, OTBEYAIOIHe
3a NPU3HAKH, MOT'YT KOMOMHHUDOBATHLCA B YeThIPEX BapuaHTax. [eHOTHIILI pojuTenei
OJJMHAKOBEI, [I03TOMY H B OLHOM U B JPyroM cjydae 00pasyoTces YeThIpe THIIA TAMET:
AB, aB, Ab, ab. Yro6s! npocieuTh Bce BOBMOKHBIE KOMOMHAIINM T€HOB TIPH OILJIO-
OOTBOPEHHU, NPHMEHHUM TabJHIy: PACIIOIOMHUM KEeHCKHe raMeThl 10 NOPH30HTAaH,
a MY»XCKHe — II0 BePTHKAaJH,

B kaeTku BOUCHIBAIOT TeHOTHNBI 3uror F,, o6pasoBaBiunxcs Npn CAMAHUA Ta-
met (puc. 46). Brarogaps rakoi (hopMe 3aIIMCH JETKO IPOCHEJUTE BCe BO3MOMKHBIE
COYeTaHUs MYMKCKHUX M JKeHCKHX ramer IpM OIUIOAOTBODPeHMH. Bcero BoaMOMKHEIX
coderaHuii 16.

¥ rubpugos Broporo noxosnenus I'. Men/esb MOIYYNI CeMEHA YETHIPEX PASHBIX
(heHOTHNORB: KEATHIEe raaakue (ux 9/16), :kénroie MopmuaUcThIe (1x 3/16), senéunie
raajgkue (3/16), senénere MopmuHucTHE (1/16).

Pacmennenne F, npu aurnGpuaHEOM cKpelmuBaHMM oKasaxock 9 : 3 :3: 1.
OrmMeruM, 4T0 pacTeHHs C 3€JEHBIMM IVIAAKUMM ¥ KEITHIMU MODPIIMHMCTHIMH Ce-
MeHaM¥ — HOBble KOMOHHAIIMY IPH3HAKOB, KOTOPBIE HE BCTPEYAJMCH CPEIH POJIH-
TeJbCKUX (hopM.

I'. Mengenn npuinén K BEIBOJY, YTO HACHEACTBEHHEIE (DAKTODLI, ONpeeIAI0IHe
pasIuYHbBIe IPU3HAKH, IepelaloTCsa OT POAMUTENEeHd MOTOMKAM HE3aBUCHMO,
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Bonpoce! n 3apaHus

OxapakTtepuayiiTe pedyneratsl onsiToB . MeHgens no ckpewwmeannio rubpraos nepesoro
nokoneHus. Kakoe o6bsicHeHne peaynsTatam CBOMX OMNbITOB nNpeanoxun cam . Menaens?
Ob6bsACHUTE, B 4EM 0COBEHHOCTL AMrMBPUAHOro cKpewmsaHua. Kakme pesynbTaThl OnbITOB
no AurnbpuaHOMy CKpelwmBaHuio no3sonunm M. MeHaenio NpeanosioxknTs, 4TO NPU3HaKK
OKpacku 1 GopMbl HacnenyKTca He3asMcMMo Apyr oT apyra?

Mcnonbaya puc. 43, 45 v 46, cpaBHMTe HacnenoBaHWe NPU3Hakos y rubpuaoce nepsoro
¥ BTOPOro NOKONEHWIA NPW MOHOrMGPMAOHOM M AMrMBpPUAHOM CKpewmBaHui, BoissuTe
4YepThl CXOACTBA W PA3NUYuMa.

Monb3yack cxemon ckpewmsaHia Ha pyuc. 46 u matepuanom pybpuku «na nwobosHa-
TeNbHbIX», pelmTe 3anady. asecTHo, 4TO kKapuii uBeT rnas (A) n TémHble Bonoce! (B) —
AOMWHAaHTHBIE NPU3Haku. Kapernaaoiii OpIOHeT, reTepo3nroTHLI No 060MM NpuaHakam,
xeHuncs Ha ronybornasoin 6noHauHke. OnpenenvTe reHOTUNL! POAUTENEN, a Takxe
BO3MOXHbIE reHOTUNbI U PEeHOTUNbI OeTelr y 3TOW napbl.

§ 26. XpoMmocOMHasa Teopus HAaCNeACTBEHHOCTMU.
XpomMmocomMHoOe onpeaeneHue nosa opraHn3mMos

5
J) Bcerga nu npyM3HakyM HacneayiTcs He3asucuMo apyr oT apyra?

XpomocomHas Teopus HacaeacrBenHocTu. B Hauane XX B. aHrIMitcKue

redeTuKH Y. Barcon u P. Ilenser, u3dyuas 3aKOHOMEPHOCTH HACJEJOBAHUSA
OKpacKM BeHYMKa U (POPMBI MBLABLLI Y AVIINCTOrO IOPOIIKA, CTOJKHYJHMCH
¢ npobyieMoii: 9TH [Ba NPHU3HAKA M3 IIOKOJIEHHS B IOKOJEHMe HacjeJ0BalliCh
BMecTe. IlocTeneHHO aKThl HCKIIOYEHNN M3 3aK0HA HE3aBHCHUMOI'0 HaCJIeI0-
BaHMA Menzensa Hakanamsanauck. OKasamoch, UYTO JATEKO He BCE IIPHU3HAKH
HaCJIeAYIOTCA HEe3aBHUCHMO,

Emé B cepeagune XIX B. aHramiicKuil yduEéHBIN
Y. HapBuH, aHAIU3UDPYA INPHU3HAKKA AOMAIIHUX KH-
BOTHBIX, OTMEYAJ PsiJl CAYYaeB, KOrja 1o HacJae CTBY
epejaBajuch cpasy napsl NPU3HAKOB: HaIpHMep,
y Kyp (hopMa rpe0HsA COOTBETCTBOBAJIA OIpeeIeHHOM
dopme uepena, Denble OTMETHHBI HA HOTax y JOIIAAH
HacJleJjoBanuch BMmecTe ¢ 0Oesoii «3Be3foii» Ha J0by.
Ho o6bsiceenus aroMmy [lapBUH maTh He MOT.

B 1902 r. nBa uccaenosarenss — B. Cerron B CIITIA
u T. Boeepu B 'epMaHnyn — HE3aBHUCHUMO APYT OT Apyra
OpeanoJIOUIN, UTO I'eHbl PACIOJIOMeHbl B XPOMO-
comMax. JTa ujes IMOJOMKUJA HAYAIO XPOMOCOMHOU
meopuu HacredcmeenHocmU.
Tomac Xaut Mopras Awmepuranckuii yuénsrii T. Mopras, usy4as asie-

(1866—1945) HUEe HACJEeJICTBeHHOCTH, B KA4eCcTBe 00beKTa MCCIeso-
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BaHUA BHIOPAJ MJIOAOBYI MYLIKY-APO-
sothuay (puc. 47). APO3O®UIIA
Bribop okasasca ypadHbiM. Bo- Cameyy Camka
[IePBBIX, Apo3oduia uMeeT KOPOTKUM
nepuoy pasputusa (10—12 cyrox).
Bo-BTOpBIX, OHA OYe€Hb ILIOJOBHUTA, €€
JIETKO PasBOAMTHL B NMPoOHpPKaxX Ha Je-
IEBOI MUTATEILHON cpejie. B-TpeTbux,
aTa MYLIKa UMeeT BCero BOCEMb XPOMO- \
com (2n = 8). XpomMocoMHbiii HaGop aposoduns
T. Mopras npoaHaJIu3upoBaJ 00JIb- Camua Camku
110€ YMCJIO TMIPU3HAKOB Y APO30(HIIBL: T} i

]
oKpacky u (Gopmy Teia, AJIUHY KpPBI-
JIbeB, LBeT IJ1a3 ¥ MHOYKECTBO APYTHX. wk \'
Oxrasayoch, UTO YHUCJIO IMPUIHAKOB T0- ‘s ‘\'
5

]
I‘
paszo GoJbine yncaa xpomocom. Kpome Q / ;

TOro, MHOI'ME IPU3HAKH HACJIeJ0BAINCH
COBMECTHO, B I1ape, HallpuMep OKpackKa
TeJa M JJIMHA KPLLILEB, Puc. 47. O6beKT HecleJOBaHUA

T. Mopra# cAesiaj FeHUAJbHBIH 1 FeHeTUKOB — Aposoduia (yBeauyeHo)
IPOCTOM BBIBOJ: NPUYHHA COBMECTHOT'O
HAacJIeIOBAHKUA NPU3HAKOB B TOM, UTO I'eHbI, UX ONpejesisdiolniie, paciojoKeHbl
B ogHOI XpoMocome. Takum o0paszom OH NOATBEPANII Hel0, BRICKA3aHHYIO paHee
B. Cerrorom u T. BoBepu 0 ToM, UYTO XPOMOCOMEI ABJIAKTCA HOCHTEJIAMH I'eHOB.
I'eBEl pacnosoyKeHbl B XpOMOCOMe JIMHeHHO.

9ro orkpeiTue T. Moprana umeer 60JbIlIOe NIPAaKTHYECKOe 3HAUEHHE, T. K.
[103BOJIAET CO3JATH 2eHemu4wecKkue Kapmyvl. XpoMOCOM OPraHU3MOB Pa3HBIX
Bua0B (puc. 48), B TOM YHCJIe ¥ YeOBeKa.

T'eHeTnuecKme KapThl YPE3BBIYANHO BajKHBI AJIS BbIBEJeHUS HOBBIX MHOPOJ
JKUBOTHBIX M COPTOB PACTEHMH, NpoduIakTHKN HacJeACTBEHHBIX 3aboeBaHni.

AyTocoMBI M I0JIOBBIE XPOMOCOMBIL. BriocaencTBuy yu4éHBIMU-TeHETHKAMU
OBLIIO CAENIAaHO elIé OJHO BajkHOe oTKphiTHe. M3yueHne KJIETOK JpPO30(HIIb] 10-
KasaJjo, 4TO CpeAy eé 4eTHIPEX Iap XpoMOCOM TPH Maphkl BCTPEUYAIOTCHA U Y CAMOK
u y camioB. Takue ogMHAKOBBEIE IO (DOPME ¥ CTPOEHHIO XPOMOCOMBI Ha3BaJH
aymocomamu (OT rped. autos — cam, soma — TeJo).

Yerpéprasa mapa XpoMoCOM Yy CAMOK M CAMIIOB pasiaudaercd. Y KeHCKOH
ocoOM OHA IIpeJCTaBJIEeHA JABYMS OAWHAKOBBIMH XPOMOCOMAMHM, MX HA3BaIH
X-xpomocomamu. ¥ caMiia yeTBéprasd napa COCTOMT M3 pPasHBIX 110 opme
U BeJMYHUHE XPOMOCOM: OJHA M3 HUX — X-XPOMOCOMA, & Apyras, 3HAUYUTEIbHO
MeHbIIasg, — Y-XPoMOCOMA.

-
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FTEHETUYECKASY KAPTA TOMATA

(o]

HopmanksHbii ﬂ HekpoTuyeckuin

et nucT

Ne ne
MpocToe i o CnoxHoe
cougetue S s coupeTne
Bk —=. bk
HezaocTpeHHbLIR 3a0CTPEHHLIR
nnoa, nnoa,
ONYLEHHBIA Wo__ ﬂ_ wo HopmansHsiii
an HmpM“c m i M‘ sn“nepmﬂc
b .

HopmanbHbIA : Mpoponrosartwii

nnop, (o] ﬂ— o nnog

BLCOKIH Kapnukosblii
BCXoA ¢ BCXOA,
D d
M ~ L m
MATHUCTHIA

HopmanksHsii

nncT nucT

Puc. 48. VuacTok reHeTH4ecKoil KapThl XpOMOCOMBI TOMATA
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HICH W 2w

14 15 16

‘ﬂ N zg a@ MohoW o
‘as N’ !3 'ss o @|

Puc. 49. HopMmaabHEBIH XpoMOCOMHEBII HADOD YeloBeKA (HEHIIUHEI)

XpoMOCOMBI, IO KOTOPBIM MOKHO OTJMYHMThL APYr OT Apyra ocobeii pasHbIX
II0JIOB Y Pa3/ieIbHOMOJBIX OPraHU3MOB, HA3BIBAIOT NONLOEbLMU XPOMOCOMAMU.

¥V MJIEKOIMTAIOIMX, B TOM YMCJIe U ¥ YeJIOBEeKa, a TaKKe Y MyX, KOMapoB, 3Ky-
KOB, KJIOIIOB X€HCKHe 0cODM MMEIOT 110 JBe OJMHAKOBbIE MOJI0BbIe X-XPOMOCOMEIL.
Ilon xeHckoit ocobu obosHavaroT XX U HA3BIBAKOT 2omozamemuuvim (puc. 49).
ITon myskcKoit ocobu ABAseTCA 2emepozamemubim N obo3Havaerca XY.

¥V nTun, npecMbBIKaKIIAXCA, HeKOTOPhIX amM(pubuii, HAIPOTHUB, reTepora-
mereH keHckui moa (XY), a My»KCKOH mpejacTaBleH JBYyMA OJMHAKOBBIMHU
xpomocomamu (XX).

XpomMocoMHOE onpefelieHHe MmoJjia y yenoBeka. [IpuHANIEKHOCTE K OImpe-
JeJIEHHOMY T10JIy — BasKHAas 0co0eHHOCTH (heHOTHIIA O0cobu. F3BecTHO, uTO OCcobeit
MY#KCKOT'0 1 }XeHCKOTO I10JIa ¥ YeJIOBeKa PO AaeTcs NPUMepHO OJJUHaKoBO — 51
u 49 % (coorHOmeHue moJyoB 1:1).

Yto6bI OTBETHTH HA BOIIPOC, B U4éM NMPHUYMHA PABHOBEPOATHOIO MOABJIEHUSA
B IIOTOMCTBE CBIHOBEH M Jjouepeii, 06paTuMces K cxeMe, KoTopas WLIIOCTPUPYET pac-
npejiesieHue IMOJOBBIX XPOMOCOM B rAMeTax M COYeTaHHe UX IMPU OILIOOTBOPEHUH:!

PQXX x 3 XY

" Y

0 % 50 %
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IIpu o6pazoBaHuy JKeHCKHUX ramMer Bce OHM OyAYT ColepsKaTh 110 X-XpoMocome
(ogus Tun ramer). B opranuaMe My:KuuHB! (JOPMHPYIOTCA BA THIIA FAMET! cnep-
MaTo30uAbl ¢ X-XPOMOCOMOI U crepMaTo3ouas! ¢ Y-xpomocomoii. JlioGoi ua
HUX C PABHOH BE€POATHOCTHIO MOYKET OIJIOJOTBOPHUTE ANNeKIeTKY. Y3 3BHroTs!
¢ resotTunom 44 + XX pasBuBaercs JeBOYKAa, €CJM IeHOTUI 3UToTh 44 + XY,
TO poxkaaercsa Majbuuk. Ilnsa ynobersa 0003HAUEHMA T110J1a AYTOCOMBI M3 CXEMEI
HCKJIIOYAKT H OCTABJIAIOT JHINL IOJ0BEIe XpoMocoMbl — XX muam XY.

Ana niobo3narensHbix

ITonoBBIe XPOMOCOMBI, TAK K€ KAK M AYTOCOMBI, HeCyT B cefe reHbI, OTBeya-
lomue 3a pAjx npusnaxos. IIpusHakn, o0yc/lOBIeHHBIE FeHAMH, PACIOJIOMKEHHBIMH
B IOJIOBBIX XPOMOCOMAaX, HA3BIBAIOT CUCTIACHHBIMU € NOJLOM.

Pasmepnr X- n Y-XpoMocoM y 4esoBeKa HEOJAMHAKOBBI. MHOTrMe I'eHbI, CIeln-
snennslie ¢ X-xpomocomoit, B Y-xpomocome orcyrersyior. Hanpumep, X-xpomocoma
COAEPHHUT PAJ 'eHOB, PeIleCCHBHEIC AJJIEJH KOTOPLIX OMpPEJead0T PA3BUTHE HACIe -
CTBEHHBIX AHOMAJINI, HAIIPHMEP JaJbTOHU3M (HapyIleHue [[BeTOBOTO 3PeHMUA), reMo-
(uauio (6onesns, BRIPAKAKIIYIOCH B HADYIIEHHH CBEPTHIBAEMOCTH KpoBH). I'eHbI,
JIOKaNMH30BaHHLIe B X-XpoMOcOoMe, MMepelaloTea Kak J04epAM, TAK M ChIHOBLAM.

B kauecTse npuMepa pacCMOTPHM I'eH, OTBEUAIOLUIUIT 3 CBEPTHIBAEMOCTb KDOBH.
Byxsoit H o6o3nauum JOMUHAHTHEI reH, OTBEYAIONIHIT 32 HOPMAILHYIO CBEpPTHIBA-
eMOCTE KpoBH, OykBoOit h — peneccHBHBIN reH, BRI3BIBAOLINI HADYIIEHNE CBEDTHI-
BaeMOCTH KpOBH (reMo(puinio).

Jlns 06o3HAYEHNA NEHOB, CLEMJIEHHBIX € MIOJOBBIMH XPOMOCOMAMH, CYIIECTBYET
ocobas dopma samuen: X" X" — xeHmmHA, reTeposMroTHas Mo reHY HOPMAJILHOM
cBépThIBaeMocTH KpoBu. OHa He GosbHA reModuaueil, Tak KAk UMeeT HOPMAaJILHEIN
AOMUHAHTHBINA I'eH, NOAABIAIOIINAN AeficTBHe TeHa reMopuann. OIHAKO OHA ABJIAETCH
HOCHTeJIeM reHa reMo@UIHM M MOMKET IiepeliaTh ero CBOMM jgersam. Ilpemmonosum,
4TO 3Ta FEeHIHHA BCTYIHJA B Opak co 3J0poBbIM MysxuuHON. W3 puc. 50 BuaHO, uTO
NOJIOBMHA [eBOYEK M NOJIOBHHA MaJbUMKOB poaarca abcomiorTHo spoposeimu. 50 %
/IeBOYEK, MeTePO3HTOTHBIX 110 T€HY CBEPTHIBAEMOCTH KPOBH, OKAMKYTCHA HOCHTEIAMNA
reHa remopunun, a 25% pereil (McKIIOYHMTeNnbHO Manbunuky) 6yvayT GoabHBL. T'en
reMO(PHINM, XOTA U PELIeCCUBHLIH, TPOABHTCA B (PEHOTHIIE ¥ MAJBUYMKOB, TAK KaK
BTOpas X-XpOMOCOMa C JOMHHAHTHBIM AJlJIeJIeM OTCYTCTBYET.

Ecym ren naxoaures B Y-XpoMocoMe, TO IPU3HAK, UM KOHTPOJIMPYeMbIil, epe-
JaéTcs JHUIIB 110 MYKCKOM JHHHH — OT OTLA K ChIHYV.

B HacrosAmee BpeMs yYéHBIe-FeHETHKH MBITAIOTCA PEMIMTH npobiemy nped-
onpedenenua nona 6yyIIEro MOTOMCTBA. ITO 0COORHHO BAYKHO /1A PASIMYHBIX
chep :xuBoTHOBOACTBA. Tak, B MACHOM }XKHMBOTHOBOJCTBE MNpeANOYTHTEIbHEEe
ObruKM: OHM ObICTpee pacTyT M jgalor Goabmie msca. B MmomouHOM ke craje
ObIYKH B OOJTBIIOM KOJIMYecTBe He Hy)KHEI. ClieZloBATE/ILHO, YeM BhIIIIe MPOIeHT
TEJI0YeK B MOJIOYHOM CTaje, TeM SKOHOMHYECKH BBLITOAHEE ero cojaepKaHue,
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HACNEOOBAHUWE TEMO®UIUU
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BonsHoM
Levoouver)

Puc. 50. HacnenoBanue refa reModuinm, JOKaIn30BaHHOrO B X-XpoMocome

Bonpocb! U 3apaHug

D
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O6bacHUTE, kakum obpasom T. Moprady yaanoce NOATBEPAUTE WAEKD, BbICKa3aHHYIO
paHee B. CettoHom n T. BoBepu 0 TOM, 4TO reéHbl PACNONOXEHbl B XPOMOCOMaX.
M3BECTHO, YTO reHbl, PacrnoNoXeHHble B OAHON XPOMOCOME, Ha3biBaloT rpynnoi cuen-
neHus. BeigsBMUTE CBA3b MEXAy YUCNOM rpynn CLEnNeHua m Y4CNomMm nap roMonornyHbIx
XPOMOCOM Yy OpraHuama.

PackpoiiTe 3Ha4eHWe TEPMUHOB «@yTOCOMbI», «NOJIOBLIE XPOMOCOMBI», «FOMOraMeTHbII
non», «reTeporamMeTHbIin non»,

Oxapaktepu3ayiiTe reHeTudeckue ocobeHHOCTH, onpeaensoume NPUHaANEXHoCTbL MHOW-
BUAA K TOMY WKW MHOMY nony.

Menonsaysa puc. 50 u matepuan py6puku «Ons nobo3HaTeNbHbIX», BBIMUCNUTE FeHOTUMbI
poauTeneit, oT Gpaka KOTOpbIX MOrfia poauTbCs Aeso4ka, BonbHaa remodunmen.
Menonbaya AONONHUTENBHYIO NIUTERPATYPY U BO3MOXHOCTU MHTepHeTa (www.elementy.ru,
www.ru.wikipedia.org), noabepurte marepuan 0 reHeTUHEeCKUX KapTax XpOMOCOM M AoKaxXuTe
NPaKTU4ECKYI0 3HaYMMOCTb OTKPLITMIA T. MopraHa.
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§ 27. DopMbl U3MEHYUBOCTU OPraHU3MOB

5
l)’) Kakoe CBOMNCTBO XMBbIX OPraHW3MOB Ha3bIBAIOT N3MEHYUBOCTBLIO?

H3MeHYHBOCTH OPraHM3MoB. M3MEHYMBOCTL — 5TO BceoOIee cBOMCTBO
JKHBOTO, BBIpajkaiineeci B CIIOCOOHOCTH OPraHM3Ma CYIIeCTBOBATH B Pa3JIMy-
HEIX (bopmax (Bapuanrax). Tak, Ham OpraHMaM NpHOGPETAET HOBBIE NpU3HAKH
B mponecce pa3dsutus. Hepenko oHu MOryT nepmoimuecKku NOABIATHCA U HCYe-
3aTh, HAIpUMep M30OBITOYHAA Macca Tesa WM 3arap. Jpyrue NpUsHAKH, CKaKeM
(hopMa HOCA MJIM IIBET IJia3, COXPAHAITCA BCIO JKM3HbD.

Henacnencreennas u3MeHUMBOCTD He CBA3aHA C TeHETHUECKHM MaTepuaoM,
M3MEHEHHA NPU3HAKOB 3aTParuBaiOT JUIIL (DeHOTHI U HEe NepefaloTcs Cleay-
IOMHUM NOKOJeHUAM. M3MeHUMBOCTh MOAOGHOrO poOJa OTpaskaeT M3MEHEHU s
(henoruna mox geiicTBHEM PasHOOOPA3HBIX (haxKTOpOB Cpeibl.

IIpumepamu HeHACIEACTBEHHO! U3BMEHYNBOCTH MOTYT OBITH 3arap y 4eJjose-
Ka, 00yCIOBIeHHbIH BEIPa00OTKOM NUrMeHTa MeJaHHHA 10 AeHCTBHeM yJabTpa-
(buoseToBLIX JTyueil; npubaBKa B Macce Tesa CeabCKOX03AMCTBeHHBIX JKIUBOTHBIX
IIPA PallHOHAJbHOM KODMJIEHHH; BBICOKHH ypoxkail oBoIIeil Ha IJIOAOPOZHOMH
no4yse MJIH, HAalIPOTHB, YIHeTeHHEe PACTEHHUH B VCJIOBHAX 3aTeHEHUA U HeXBAT-
KM MHHEpaJbHBIX BemecTB (puc. 51). B mauHBIX caydasx yabrpaduoseroBoe
M3JIyYeHHue, Xopoulee KOPMJIeHNE, BhICOKOE IJIOAOPOANE MOYBLI UM, HAIIPO-
THB, CKYJAHbIE IOYBBI M HEJOCTATOUYHASA OCBEIEHHOCTh — (AKTOPHI Cpejbl,
BBI3BIBAIOIIME COOTBETCTBYIOLIYIO H3MeHuYnBOCTh, Kak Tosbko geiicTBre daxTopa
NpeKkpalaeTcs, ucuesaeT U MOABUBINUNHCA TPH3HAK.

Ans nob6o3HarensHbIX

K HeHacse/IcCTBeHHOH OTHOCAT U OHMOZEHEMUYECKYI) U3MEHUUBOCMD, KOTOpas
CBA3aHA ¢ PabOTOM PA3HBIX IPYII MeHOB HA PA3HBIX CTANMAX PA3BUTHA OPraHU3MA.
Ha xaxaom mocienyiomenm atane passuTus ocobb mpuobperaeT HOBbIE NpUSHAKHN
CTPOEHHSA U HUIHEAEATeIbHOCTH.

Hsmenenusa deHoTHIIA 0COOM HA PA3HBIX HTANAX PA3BUTHA 3anporpaMMupo-
BaHbI B eé regorune. CaM reHOTHN HA NPOTAKEHHUH BCEr0 OHTOre€HE3a OCTASTCSH
HEH3MEeHHBIM.

Y HEKOTOPHIX OPraHN3MOB NPHU3HAKH BHEIIHEro ¥ BHYTPEHHEro CTPOeHus Ha pas-
HBIX CTAgHAX HOCTGMGPHOH&J’IBHOPO nepHoa CHJIBHO PA3NTHYAKTCAH. Ta}c. B OHTOI'eHea3e
JIATYUIIKH IPUCYTCTBYET CTAANA JHUHHKM, oOHTaroImel B Boje 1 obsajaommeit pagom
npucrocobeHunii K aToil cpese xusan. [TogobHan OHTOreHeTHYECKAS H3MEHYHBOCTD
MMeeT IIPDEUMYINEeCTBa: «CBOA» cpefa oOMTAHUA U «CBOA» ITHIIA ITO3BOJIAIOT JUIHHKAM
He KOHKYPHMPOBaTBL CO B3POCJLIMH opraiusmamMu. TeM caMbIM NOBBIIIAIOTCSH MIAHCH
BBIKHTE B JJOCTHYb CTAJWUU [IOJIO0BOIl 3PEJIOCTH,
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HEHACNEACTBEHHAS UBMEHYUBOCTDb

PacTeHue, Bolpociuee PacreHue, Boipocliee
Ha BoraTtoi rymycom Ha GefHoi noYse
noyse

WNameHeHna NpuaHakos
3arparnsaiot N1lb
deHoTMn

W He NepeparoTca
cneaylowmm
NOKONEeHUAM

3onoTbie pbibkK, cofepXalyecs B pasHbix
YCNoOBUAX, OTNUHAKOTCH paaMepamm

KoMHaTHoe pacTeHue MoHcTepa
Ha CTereHb OCBeLLeHUs pearupyer
MaMeHeHnem GOopMbl MCTLEB

40cm 10

o'

[locTarouHoe Hepoctartok R
ocBellieHne ceeta B npocTopHOM BofiloéMe

Puc. 51. Tllpumepsr HeHACIEACTBEHHON H3MEHUYMBOCTH



i PASLEN Il. HACNEOCTBEHHOCTb U UBMEHYUBOCTb

HeHnacsieicTBeHHAs M3MEHUMBOCTh HOCHT IPHUCIOCOOMTENBHBIN XapaxTep.
Tak, MoBBIIIEHHOE COAePIKaAHUE NMUIMEHTAa MeJaHWHA B KOXKe He IT03BOJIAeT
COJIHEYHBIM JIY4aM NPOHHKATh B OoJjiee riiyboKie eé cJI0M U BBI3BIBATE Heobpa-
THMEIE peaKI[Hu,

HenacneacTBeHHYI0 M3MEHUYMBOCTE MOMKHO HA3BaTh TPYIIIOBOI, TaK Kak
IpHA OJMHAKOBBIX YCJIOBHAX BCH I'pPyIIa ocobeil 0JHOro BUAA M3MeHAETCH
cxoxHbIM ob6pasdom. Ecam paccagy KamycThl MOMECTHTH BAAJH OT MCTOYHUKA
OCBEIeHUsA, BCe PACTEHHA IMOCTEIeHHO BRITAHYTCSH, OKPACKA JHUCThEB CTAHET
OMeAHO-3€EHOM.

Y. JlapsuH B cBoeii KHUre «I[poMCXOrKAeHNEe BUJOB» HA3LIBAJ HEHACJEJ-
CTBEHHYI0O U3MEHUYHBOCTL ONpedenénnoil, TAK KaK OPraHM3Mbl M3MeHSIOTCH
B CTPOT'O ONpEe/eIEHHOM HANpPaBIeHUH — TI0J BJAMAHHEM (haxTopa BHEIIHei
cpenbl.

OpHaKOo Npefiesibl HeHACIeACTBeHHON U3MEeHYNBOCTY OrPAHWYEHbI TeHOTHIIOM
0cobH, CYLIECTBYIOT ONlpefie/IEHHbIe IPAHUILI H3MEHAEMOCTH IPH3HAKA — HOPMA
peaxyuu. Hanpumep, HEBOBMOKHO YBEJIMYUTH KOJIMYECTBO HAZOEB MOJIOKA y
KOPOBBI MACHOH MOPOALI [0 YPOBHA MOJOYHOH MOPOALI, AayKe ecJiM YIYYIIUTh
YCIIOBHA COAEPIKAHUA JKHUBOTHOIO.

Pasable NIPpU3HAKHY OPraHU3Ma XapaKTePH3YIOTCS PasJWuHON HOPMOIl peak-
nuu. Hanmpumep, He noaBep;KeHbl M3MEHUHMBOCTH T'DYIINEl KPOBH, IBET IJIaa,
obIiee cTpoeHHe CHCTEM OPraHOB. B TO 3Ke BpeMs KOJWYECTBEHHBIE IIPU3HAKH
0cobH (y pacTeHnsa — BeJMYMHA JUCTOBOM ILIACTHHKH, YHCJIO I[BETKOB Ha 1106ere,
Macca ¥ KOJIMYeCTBO IUIOAOB) HMEIOT HIHPOKYI0 HOPMY Peaxilfiu.

HacaeancrsenHas M3MeHUYHMBOCTh. VM3MEeHUMBOCTH OPraHM3MOB, 00YCJIOB-
JeHHVI0O U3MEeHeHHAMHM B TeHeTHMUYeCKOM MaTepHaje, HA3LIBAIOT Hacaed-
cmeennou, PazindaoT MyTallMOHHYI U KOMOMHATHBHYIO HACJEACTBEHHYIO
M3MEHYHUBOCTE.

B ocHOBe MymayuoHHOU U3MEHLUE0CTRU JI€IKAT MYMayuy — BHE3aNHbIe
CTOMKHEe U3MEHEeHHA IeHeTHUECKOro Marepuana (CTPYKTYPHI TeHa, Yucjaa H
NOCJAe0BATEIbHOCTH PACIIOJOMEHUA T'eHOB B XPOMOCOME, KOJIHYECTBA XPO-
MOCOM).

OCHOBBI Yy4U€HHUS 0 MYTALMAX, 3aJ0KeHHBIe TOJJIAHACKHM OOTAHHKOM
X. ne ®pusom B 1901—1903 rr., He yTpaTHIM 3HAUYEHHA H 110 ceil geHb. Pac-
CMOTPHUM OCHOBHBIE ITOJIOKEHHA MYTAIIMOHHONH TEOpPHH.

1. Myranuy BOBHHUKAIOT BHE3aNHO, 0e3 BCAKUX Nepexoos. [Ipu aToM uameHd-
erca ctpykrypa JJHK. HauGonsmas onacuocrs nepecrpoiiku JIHK cymectsyer
BO BpeMsA €€ YABOEHUA, KOTZa BOZMOYKHBI OIIHOKH.

Breurnue gpakTops! (HAIPUMED, BLICOKASA TeMIIepaTypa, pajuaniua) IOBLIIIa-
10T PUCK BO3BHUKHOBEHHA MyTanuii. PakTopsl, KOTOPLIE BRI3LIBAKOT M3MEHEeH U s
IeHOTHINA, Ha3bIBAIOT MymazeHamu.
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Ansa nio6o3HaTenbHbIx
Wouuaupylomas paguanus, Kak o0HADYKHIH BIepBble OTeUYEeCTBEHHEIE YIEHBIE
I'. A. Hadcon u I'. C. Qununnos (1925) B onslTax Ha APOXKIKaX M AMEPHKAHCKHI
resetur I'. Méanep (1927) B uccnegopanusax Ha jAposopuie, obaasaer CHIBHBIM
MYTAreHHBIM JeHCTBHEM, BbISBIBAET 3HAYMUTEJIbHYVIO H3MEeHYHBOCThL I'e€HOB, KOTOpas
nposByigercs U GeHOTUNHYECKH.

2. Myranuy HeHAaIpaBJeHHEI, [I03TOMY COBEPIIEHHO HEBO3MOYKHO MpeCcKa-
3aTh, KAKOM reH U B KakKoMm Mecre Oyper noBpexaéH. CiezoBaTelbHO, CIOMHO
IIPOrHO3UPOBAaTh, B KAKOM HalpaBJIeHUH U3MEHUTCA OPraHu3M.

ITo xapakTepy NOBpeKJAeHUA IeHOTHIIA MYTAIlUY MOTYT OBITH TeHHBIMH, XPO-
MOCOMHBIMH M T€HOMHBIMHU.

I'ennbie (MM MOYK06ble) MYTALIMH 3aTPAruBalOT CTPYKTYPY I'eHa, BCJIEeACTBHE
yero HapylmaeTcs IOCIef0BaTeIbHOCTL HyKJIeoTH0B B Mosekyiae JIHK. Onu co-
CTaBJIAIOT caMyio 0ONBIIYIO U HanboJiee BayKHYIO O BCeX MYTAIMid OPraHu3Ma u
IPUBOJAT K YPE3BbIUANHO PasHOO0pA3HBEIM U3MEeHeHUAM IPU3HaKoB. B peayiabrare
TeHHBIX MyTallMi 06pasyrorca HoBble Geskn. Jlarke oMH M3MEeHEHHBIN HYKJICOTHT
MOXKeT OKasaTh DOJIbIIIOe BIMAHNE HA HU3Hecoco0HOCTh opranuama. Eciin HOBbIH
0eJIoK, MOABUBIIAICA IIPH YYACTHH MYTAHTHOIO I'eHa, OyIeT CMJIBHO OTJINYAThLCA 0
CBOEH CTPYKTYPE M CBOMCTBaM OT IIePBOHAYAJIBHOTO, OPraHU3M MOJKeT IIOTHOHYTh.
HecymecTBeHHbIe H3MeHEeHHA B DeTKe HE OTPA3ATCH HA MHU3HECIIOCOOHOCTH 0COOM.

Xpomocomuble MyTAILUU CBA3AHBI C U3BMEHEHHEM CTPYKTYDPBI XPOMOCOM.
CTpyKTypa XpOMOCOMBI H3MEHAETCA NPY HADPYIIEHUH MOPALKA PACIIOIOMKEHHA
B HEH I'eHOB.

Yucs1o XpoMOCOM TaKsKe MOJABEeDPIKeHO HaMeHeHusAM. B arom ciyuae ormeua-
I0OTCA TAK HA3bIBAEMbIE ZEHOMHbLE MYTAILMHU.

T'enOM — COBOKYIHOCTb '€HOB, XapaKTePHBIX JJIf PalIOMAHOTO Habopa Xpo-
MOCOM B OpraHusme olpefe/IéHHOro pujaa. Ecau yuciao XxpoMocoM yaBauBaeTcsd,
yTpauBaeTcs, T. €. YBeIIMYHUBAETCA HA IleJIble XPOMOCOMHEIe HAO0OPHI, TO PeYb HAET
0 noaunnouduu (or rped. polyploos — MHOTOKpaTHBIH, eidos — Buj). BosHukaer
MOJIAIJIONANAA B pe3yJIibTaTe HAPYIIEHNUA PACXOKIAEHUA XPOMOCOM B Meitoze. OHa
HauboJIee YACTO BCTPeYAEeTCs Y PACTeHHH M MPOCTEHIINX, & 13 MHOTOKJIETOYHBIX
JKHUBOTHBIX — ¥ J0KAeBbIX YepBeld. [Tomuniaonibl XapakTepusyOTess KPYIHLIMU
pasMepaMy, YCTOHUYMBOCTBIO K HEDJIATONPUATHHIM YCJIOBHAM M YACTO MCIIOJb-
3VIOTCA KAK MCXOIHBINA MaTepHUasl AJA BBIBeJAEHUS HOBBIX COpPTOB (cM. puc. 61).

X poMOCOMHEIH HA0OP MOKeT YBeJIUUYUBATHCS MM YMEHBIIATHCS HA OJHY, JBe
u OoJiee xpomocoM. Takue MyTrauuu, Kak NpaBUjo, BJIEKYT 3a cO00H HapyLIeHHUSA
B CTPOEHMH U (QYHKIIMOHMPOBAHUY YKH3HEHHO BAXKHBIX CHCTEM OpPraHoB. Bosesnb
HayHa — KJjacCHYeCKHI Ipumep MOA00HON MyTAIMH: y JIOZel ¢ TakuMm 3aboe-
BaHueM B 21-i nmape Tpu xpomocomsl. st 6oabHBIX ¢ curgpomMoM JlayHa xapak-
TepHLI HapylueHHA B paboTe HEePBHOM, CepAEYHO-COCYAMCTON M IPYTHUX CHCTEM,
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YMCTBEHHAA OTCTAJIOCTh U B I[€JI0M HeOOJIbIIas IPOJ0KHTEILHOCTE KU3HA (0KO0JI0
50% nereit — HOCHTeJIei 3TOI MyTallUK He A0MKHUBAIOT /10 TPEXJIETHErO BO3PacTa).

3. Myramnuu HacjexicTBeHHBI. HOBBIA NpusHaK, MOJIYyYeHHBIA OPraHU3MOM
BCJIe[ICTBME MYTaIlMH, CTOMKO NepefaéTcsa U3 MOKOJIeHUsa B nokojenune. Hanpu-
Mep, M3BECTHO, UTO IpH HegocTaTKe BUTammHa C B OpraHu3Me 4ellOBeKa pas-
BuBaeTcd 0osie3Hb HUHTA. Yes0BeK BBIHYKAEH MM0JydaTs ButaMus C ¢ numei,
B 0 e BpeMaA Apyrue MJIEKOIHUTAIOI[HE MOIYT €r0 CHHTE3HPOBATh U3 I'JIIOKO3EI,
Cunres BurtamuHa C HAET B TPU 9Tana, KaKAbIM U3 KOTODPEIX PEryJHPYETCs CBO-
uM (epmenToMm. Tpu depmenTa KoAUpYIOTCA TpeMs reHamMu. MyTamus oJHOTO
reHa y APeBHHX NPHMATOB IpPHUBEJA K TOMY, 4TO Ienb obopBajachk: ()epMeHT
He obpasoBaiicsa, cuHTe3d BuTamuua C wapymmuics. [las 0o6e3bsiH, MUTAIOIMMUXCS
3eJIeHbIO, 9Ta MYTalusd MaJoolnyTuMa. I1a uegoBeka, KOTOPHIH YHACJAeA0BAJ
€€ OT IpeJKOB, HECIIOCOOHOCTh MPOU3BOAUTE BUTAMUH «CBOMMM CHJIAMM» BbI-
BBIBaeT HEOOXOAUMOCTH CTPOrO KOHTPOJUPOBATH PAIMOH ITUTAHUA U €KeTHeBHO
BKJIIOYATh B HETO OBOINU U (DPYKTHI. B IpOTHBHOM ciyuae pasBUBAETCA LIMHTA.

Kom0uHaTHBHAs M3MEHYMBOCTE. BOBHMKHOBEHHE HOBBIX KOMOMHAIIUN Te-
HOB B IIpOIlecCe Mei03a M OILIOJOTBOPEHHUS, a TAKIKe Iepelada reHeTU4ecKoro
MaTepyalia U3 KJIeTKH B KIETKY, HallpEMep OPH KOHBIOTallHH MPOCTEHINHX,
006yCJIOBINBAIOT KOMOUHAMUGHYIO U3MEHUUBOCTN.

Bam u3BeCTHO, YTO HMEHHO IIOJIOBOE Pa3MHOKeHHe 0DecliedynBaeT 3HAUNTEb-
HOe FreHOTHIIMYecKoe pasHooOpasue |, CJIef0BaTeIbHO, M3MEHUHBOCTh IIOTOMCTBA.

Poanble O6paTha M CECTPEI IOXO0XKH HA POAUTENEH, U B TO K€ BpeMs KayKIbIi
U3 HUX MHAMBHIYaJIeH, UMEeeT CBOU HEIIOBTOPUMEIE YeDPTHI. JTO O0BACHAETCS
TeM, YTO POAMTEIbCKHE NeHbl KOMOMHMPOBAINCH BO BCEBO3MOYKHBIX COUETAHH-
AX OBAX/IBI: B Ipollecce Meiio3a M B peayJbTaTe CAUAHHA ramer. OupenenuTs,
KaKHe HMeHHO KOMOMHAIIMKA IPU3HAKOB IIOABATCS B MOTOMCTBE POAMTEIbLCKOMN
napbl, HEBO3MOJKHO.

Kom6uHaTHBHAaA M3MEHUYHNBOCTh — OJHA U3 IPUUYNH IeHOTHUIIMYECKOro 1 ge-
HOTHIIMYECKOr0 pPasHooOpasusa BHA. BiaronpusTHbIE COYETaHUS NPH3HAKOB,
B TOM YHCJIe IIOJYYEHHBIX U B Pe3yJbTaTe MYTAllhii, B KOHKDPETHEIX YCIOBHAX
CIOCOOCTBYIOT HNOBBILIEHHUIO KH3HECIIOCOOHOCTH ocobeil M BHAA B IIEJIOM.

NPOBEOWUTE WCCNEAOBAHUE

HN3yyenne HeHacnegCTBEHHOW M3MEHYUBOCTH JINCTBEB Y KOMHATHbIX
pacrenui

Ilenv patoms. — ybeguThecd B TOM, UTO (DEHOTHUN 0COOM MOIKET U3MEHATHCA IOJ
JeiicTBHEM PasHOOOpasHBIX (PaKTOPOB CPefbl.

CpaBHuTe pe3yabTaThl HabJMIOAeHUH 3a KOJIEyCOM U dXeBepHeil, BhIPAallHBaeMbBIMHI
B PA3HBIX YCJIOBHAX OCBEIIEHHOCTH (cM. npakTudeckyio pabory k § 18).
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OrmMersTe pasjgu4YMsa B OKpackKe JIMCThEB ONbITHBIX M KOHTPOJIBHBIX pac:'renuﬁ, Be-

JUYHHE JHCTOBBIX IJACTHHOK, JJINHe Me:xXJoy3auii. CpaBHUTEe ONBITHLIE PACTEHHA
C KOHTPOJBbHBIMH.

CnenaiiTe BRIBOJ O BIMAHUHM (haKTOpa OCBEIIEHHOCTH Ha OOIIMH 0OJHMK pacTeHHA.
Peayavrrarel paboTsl npeacTasbTe B (hOpMe NpPE3eHTAIlMH U J0JOKUTE HA YPOKe.

Bonpocel n 3apaHua

©)

=)
=

()

@

OxapakTepuayiTe HeHacneaCTBEeHHYI0 N3MEHYMBOCTL. Moyemy Y. [apsuH Ha3san eé
onpenenéHHoin?

CpasHuTe HacneacTBEHHYIO U HEHACNeACTBEHHYIO GOPMbl UBMEHYUBOCTU, BLIABUTE YepThl
CXOACTBa M Pasnu4us.

MoxHO nn yTBEpXAaTh, 4TO HEHACNEeACTBEHHAA U3MEHYMBOCTL HE 3aBUCUT OT reHoTuna
ocobu? OTeeT aprymeHTupyiTe.

Hainpute B UHTepHETe MHDOPMALMIO O KPUNTUYECKO OKPaCKe Takux XWMBOTHLIX, Kak
xameneoH, kambana u ap. NMpumeHuTe 3HaHWa 06 M3MEHYMBOCTU ANA 06bACHEeHWUS 3TOro
asnexus. NoarotoesTe B hOpPME NpeseHTauun coobLeHne 0 PoNU HeHacneaCcTBEeHHOM
M3MEHYMBOCTH B NpMpoae.

OBwAcHUTE 3HAYEHUE TEPMUHOB «HOPMa PeakuMn», «MyTauus», «MyTareH»,
OxapakTepuayiiTe OCHOBHbIE NONIOXEHUA MyTalUWMOHHON TEOPUU.

MpuseauTe Knaccudukaumio MyTauui No XxapakTepy NOBPeXaAeHUs reHoTuna,
Mcnonb3ays 3HaHWs 0 rOMO3UIOTHOM M FeTEePO3UroTHOM OPraHu3Me, OOKaXWTe, Y4TO He
BCErfa reHHas myrtauus npossnaeTcs B peHoTune ocobu.

MHorpa poauteny roBopaT O CBOEM pebEHKe, YTO «OH — KOMus Aeayliku (6adyLiku)».
MpOKOMMEHTUPYIATE 3TO BbICKa3blBaHWE C MO3ULIMK FreHeTHKa.

FEHETUKA U NMPAKTUYECKASA
AEATEJSIbHOCTb YEJIOBEKA

Il'eneruka — mepcrnekTHBHAMA, OBICTPO PA3BHBAIONIAACA OTPACTD
COBpeMeHHOi1 6umosornu. YHHUBepcaJbHBIE 3aKOHBI HACJEACTBEHHOCTH

¥ M3MEHYHMBOCTH CIIPABEJJIUBEI JJI BCEX OPraHM3MOB. B moaHO Mepe
OHM IPHUJIONKUMBI U K YesioBeKY. POJIb reHETHKH B NPAKTHUYECKOMH
NeATeJIbHOCTH YeJIOBeKa OIPOMH&. 3HAHUA O HACJIEACTBEHHOCTHU

¥ U3MeHUYHMBOCTH NPUMEHSAIT B U3YUeHHUH, CBOEBPEMEHHOM BhIABJICHHH
¥ IpodUIAKTHKE HACIeACTBEHHBIX 3a00JieBaHUM.

leneTnka MHUPOKO MCIIOABL3YETCS B CEJEKIIMM, OCHOBHOM 3ajaueil KOTOpPOit
CJHAYVHHT CO3[laHHe HOBBIX BBICOKOIIPOAYKTHBHEBIX IIOPOJ HUBOTHEIX

M COPTOB PACTEHMIi, YTO IO3BOJSAET pPelIaTh npobjeMy obecneyeHusd
HaceJeHHd IJIaHETHI IPOJA0BOJILCTBUEM.,

5- Edgmmosa, 9 ka.
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§ 28.NeHeTUKa u MeaMLMHA

5
4)) Kakue HacnencrteeHHble BONe3Hn BaM M3BECTHLI?

HayueHne HacJieCTBeHHBIX 00JIe3HEH CTAJI0O BO3MOXKHBLIM C PA3BUTHEM Te-
HeTHKH KakK Hayku. Hapany c zaboneBaHuMAMMU, BbI3bIBAEMBIMU OaKTEepUSAME
1 BUpycaMu, OBLI0 M3YYEeHO MHOMKECTBO HACJIeICTBEHHBIX 0D0JIe3Hel JeJloBeKa.

I'enemukxa wenoeéexa mM3ydyaeT CBOHCTBA HACJIEACTBEHHOCTH U H3MEH-
YHUBOCTH MNPHMEHHTEJIbHO K 4YeJJOBEeKY — Ha KJIeTO4YHOM, OpPraHmM3MeHHOM,
MOMYJIATIAOHHO-BUJOBOM YPOBHAX OPraHU3aIlHH.

3aKOHB! HACHEACTBEHHOCTH ¥ M3MEHUYMBOCTH OBLIM OTKPBITHEI M MOAPOOHO
H3y4YeHbl BO MHOToOM OiarojapsA MeTOAY TMOpPHI0JIONMYeCcKOro aHAaJIU3a, IIpef-
noxenHomy I'. Mengenem.

5 y
,‘) B 4ém 3aknioyaetca meton rubpuaoonormyeckoro aHannsa?

VnoburbIMu 00BeKTAMH )i TeHEeTHYECKHX HCCJEeNOBAHUMN CHVIKHUIN BHUILI,
JIETKO CKPEeIIHBAaKIINecs B HCKYCCTBEHHBIX VCIOBUAX, UMEIOIIHEe BEICOKYIO ILJIO-
JOBHTOCTB YU KOPOTKHI }KU3HEHHBIN I{MKJI. DTO OJHOJIETHHE PACTEHU, HAIpUMeD
ropox, HaceKkoMble (IJIoJoBasa MYyILIKa-Apo3oduia), HeKOTopble DaKTepUH.

Insa dejoBeKa KaK BUAA HEBO3MOYKHO HCIIOJIb30BaTh METOA IMOpHI0JO-
TMYECKOro aHajIu3a B IeJNAX HM3Yy4YeHHs ero HacJeJCTBEHHOCTH M H3MEeHUM-
BocTH. HeMHOrouucieHHOE NMOTOMCTBO, 3HAYHMTENbHAA MPOJOJKUTEIBHOCTh
JKHU3HHU, HEOCYIeCTBUMOCTE IeJleHANIPaBJIEeHHOTO CKPeIlMBaHUA B MHTEpecax
HuccaesoBaTeNid IPUBeN K He00X0JUMOCTH IIOMCKA HOBBIX METOA0B U3YUYeHUA
reHeTHKH YeJIoBeKa.

OfmeHayyHOe IPU3HAHNE MOJIVUYWJIHA TeHEAJIOTHUYECKH, OJIM3HEIOBBIA U pAI
IPYTUX METOAOB HCCJIeJOBAHUA T'eHEeTHKU YeJIOBeKa.

I'eneanoruyeckuit merox. B ocHOBe reHeasJorM4ecKOro MeToJa JeKaT co-
cTaBJIeHHe W aHAJW3 POJOCJIOBHOM CXeMBl — 2zeHeanozuxeckozo dpesa. Ha re-
HeajJOrH4eCKOM JpeBe YUYHUTBIBAIOTCA BCe UJIeHBbl CeMbH — HOCHTEJM AaHHOTO
NPHU3HAKA U BO3MOXXHOCTH IIPOABJIEHUS €r0 B CIeAVIOIHX NOKOJeHUAX.

Hacnenoeanue oraensHbIX 3a00JeBaHUII MOMKHO IIPOCIEJUTHL Ha IpUMepe
BHAMEHHMTBIX AWHACTHI, B TOM 4YHCJe KOpoJeBckuX. Hanpumep, HaciaeacTBeH-
Has aHOMAJIMA CTPOEHUS Uepela, BhIpAKAIOMAaaca B cnaboil HUXKHeH 4esIIocTH
M TOJCTOH HMKHell rybe, Tak HasblBaeMoil rabedyprckoit rybe, Oblia pacnpo-
CTpaHeHa B JHHaACTHH l"aﬁcﬁyprc-B Ha MIpoTAXeHHH CeMH BeKOB.

ITeuanbHO HM3BECTHYIO IeMO(MHUINIO HA3LIBAIOT «0OJE3HLIO KOPOJei», Tak
Kak yale Bcero OHa BCTPEYasach B KOPOJIEBCKUX ceMbiX. BoJjie3Hb BhIpaka-
eTcs B HEOCTAHABJIHMBAEMBIX KPOBOTEUEHHSX, BOSHHKAIOIUX MPH MaJeHIIuX
panax. [la napckoit cembu Poccuu uecXonHON HOCUTENbHUIIEH reHa reMo(pUuInmu
CYMTAIOT AHIVIMHCKYI KopoJyeBy Bukropuio. Bayuka Bukropum Asmca (xeHa
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pyeckoro napa Huxomnas II Anexcamgpa PénopoHa) mepezgana sty 60JIe3HB
uapesnuy Anexcer. lllupokoe pacnpocrpanerue 3aboseBaHuA cpeay IAPCKUX
(hamuuit 06bAcCHAETCA UX OJIM3KOPOACTBEHHBIMHU Opakamu (puc. 52).

Hcnonb3ya reHeaJlorudecKoe JpPeBO, MOXKHO IIPOCJIEIUTh W HacjeloBaHUe
MY3BIKaNbHBIX crocobHocTeit. Popocnosuas cemeiicrBa Bax (puc. 53) Benér
mauaso or Peiira Baxa, ymepmero B 1619 r. 3a gBa crosieTuss U3 JUHACTHH
BaxoB, HacUMTHIBAKOIEH MIECTh MOKOJeHHid, Doee 25 YeJOBEK CTAJIHW BBIJA-
OIIUMHACA ¥ ofapéHHBIMUA MysbikanTamu. Cpean gereit Moranna Cebacthana
Baxa y Tpéx ObLim BBIABJIEHHLI 0OJIBIIME MY3bIKaJbHbIE CIOCOOHOCTH, a ABOE
0KAa3aJIMCch UCKJIIOYUTE/ILHO 0JapEéHHEIMU. KOHeYHO, MY3bIKAJIbHBIE CIIOCODHOCTH
IepejamTCA 10 HACJIEACTBY, HO MX NPOABJIeHHEe B 0OOJBIIOH Mepe 3aBHCHUT OT
cpefibl, B KOTOPOH BOCIHTBLIBaETCA PeOEHOK.

HACNEANOBAHUWE FTEMO®WUJIUU Y YIIEHOB LAPCKUX ®AMUNUNA

®_ ﬁ“ﬁ

b.qoponua

66@&%6 £

Hukonai |l

alasboon

T

LlapeBuny Anekceil
300poBkI . 3noposas
MYKUMHA KeHLLnHa
MyxumnHa XKeHwmHa — HocuTenb
. ¢ remodunuei reHa remopunuu

Puc. 52. Teneanornueckoe ApeBo MOTOMKOB KOpoJeBsl Bukropunu
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FEHEAJIOTMHMECKOE OPEBO U. C. BAXA

Deit

O—[— s |
lFaHc Jlunc
O—[—|JJI

FeHpux . o

' O s bbb mood Mo 0O
e T

WorauH

WorauH CeBacTbaH

St S

Buipaolumeca My3bikaHTb! o1 OpapéHHbie My3blKaHTbl

Puc. 53. Illects nokoseHuit cemeiictsa Bax faam MUpY MHOKECTBO OJAPEHHBIX
H BBIJAKINNXCA MY3BIKAHTOB

Ans moboaHarensHbIx

Posb BHemHeI cpeabl B (hOpMHUPOBAHAH (eHOTHIIA [T03BOJIAET BEIABUTL ONUIHEYO-
6bLit memod. Ilpu aToM HccaenyOTCA ONHOANIEBbIE OIH3HEIb], T. €. PA3BUBIINECH U3
OZIHOM OIIOOTBOPEHHOMH AlNEKIeTKH. Pasenenne sUroTsl Ha 6J1acTOMEpPE! B IIePBLIE
MOMEHTEHI [leJIeHHA YacTO NPHBOJANT K HE3aBHCHMMOMY Pa3BHTHIO KajsKA0T0 U3 HUX.

Pasnuuusa B eHOTUINIE ¥ OZHOANNEBHIX GJH3HEIOB (3TO HE TOJLKO MPU3HAKH
CTPOEHHsA, HO M 0CODEHHOCTH XapakTepa, MBINLJIEHNsI) MOTYT OBITH CBA3aHb! C BJIH-
AHWEM BHeIIHei cpejbl, B KOTOPOH BOCHHUTHIBAJIHCH JETH.

Pasrnoatiyesble OaU3HEUbl POKIAAIOTCA B PE3yAbTaTe OILIOLOTBOPEHHS PA3HBIX
ANNEKJIeTOK PAa3HBIMH CIEPMATOBOHJAMH M MOTYT OBITH KAK OZHOIOJBIMH, TaK
¥ Pas3HONOJBIMH (B TO BpeM#A KakK OJHOAHIIeBbIe OJH3HEI bl BCerja OJHOTO I10Ja).

B reHeTHKe YeNoBeKa IMHPOKO NPUMEHSIOT NORYAAUUOHHO-CINAMUCTIUYECKUL
MEeTOJ, Ha OCHOBE KOTOPOTO M3y4YaeTcs NeHeTHYECKads CTPYKTYpa MONYJAHN deso-
BeKa M M3MeHEeHHe 3TOH CTPYKTYPEI M3 NOKOJEHHsA B IMOKOJEHHE,

Humozenemuyeckuil U MOleKYAAPHO-2eHeMUYeCKUL MeTONbl Pa3BHBAIOTCH
B HacTosAllee BpeMa 0CcOGeHHO OBICTPHIMH TeMIaMH. LIUTOreHeTHYeCKHM METO[O0M
M3Y4aloT YHCJI0 H CTPYKTYPY XPOMOCOM, BEIABJAKT XPOMOCOMHBIE NEPECTPOIMKH,
4YTO MO3BOJIAET CTPOMTH IeHeTHYecKHe KapThl, MOJIeKyJIAPHO-reHeTHYeCKHH MeToq
[I03BOJIAET NPOHMKHYTH Ha VDOBEHb IeHa Kak ydacTka Mojexyael JITHK, uayuurs
ero XMMHYeCcKYI0o NpHpoay.
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Hacaencrsennsie 3a6oieBanusa u uX npeaynpesxaeane. Cpegu HaceCTBeH-
HBIX 00Jie3Hell YesIoBeKa BBIZENAIOT XPOMOCOMHBIE U TeHHBIe.

Xpomocomuvie 6one3nu 00YCIOBICHB U3MEHEHHEM YHMCJIA U CTPYKTYPHI
xpomocoMm. K aumM orHOcAT Gosesup JlayHa, IpH KOTOPOH B OPraHU3Me HAa-
CYMTBHIBAIOT 47 XpOMOCOM — JIMIIHAA XpoMocoMa B 21-if mape (puc. 54).

’)) BcnoMHuTe, KakoBbl HapyLWeHUs B passutum 6onbHLIX ¢ cuHapomom JayHa.

JInmHAA moa0oBag XpOMOCOMA HMJIH HEJOCTATOK OJNHOM M3 HUX TaKiKe fAB-
JgfeTcA Npu4YuHOH 3abonepanusa. Berpeuaores MyKUUHBI C TPeM$ ITOJOBBIMHU
xpomocomamu (XXY), a KeHIIUHBI — ¢ ofHOM X-XpomocoMoi. ¥ Takux
0ONBHBEIX He CTOJb APKO BBEIPAXKEHBI Ae(EeKThl YMCTBEHHOrO Das3BUTHA, KAk

XPOMOCOMHBIE HACNEACTBEHHbBIE BOJIE3HMU
Y U e W WD E 2

A N5 AF O M2 A . ax pg -- A

10 11 12 13 14 15 16 17 18 20

- :
A

@
22 XY

Puc. 54. XpomocoMHslit Habop M QeHOTHNHYECKHe NPU3HAKHN peféHKa ¢ curapomom ayua
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y jaozaeit ¢ cugiapomoM [ayua. OnHako AJsi HUX XapakTepHbl HEIPONOPIIHO-
HaJIbHO CJIOKeHHOe TeJi0, HapyIIeHWs Pa3BUTHSA I0JOBBIX OPraHOB, HepeaKH
aHOMAaJIHH pocTa.

I'ennvie 601e3nu 0OYCIOBIEHBl HAPYIIEHUEM CTPYKTYPBI T€HOB. JTO BBI3bI-
BaeT B OpraHu3Me aHOMAJIHH, HAIPUMED IHUCIPONOPIHOHAIBHYIO KaPJIHKOBOCTD,
NONUAAKTAIHNIO (JIUIIHIE HaJbIbl HA PYKaxX U HOrax), AaJIbTOHM3M, reMO(pHUINIO.

Meauko-reseTnueckoe KoHcyabTupoBanue. Haubosee pacripocTpaHEHHBIM
BHJAOM NPOMHIAKTHKH HACJIEACTBEHHBIX 3a0oJeBaHHIl sABIdAeTcA MedukKo-
2eHemuveckoe Koncyarbmupoearue. Mcrnonbs3ya Bce BO3MOMKHBIE METO/bI IeHe-
TUUYECKOTI'0 MCCJIeJOBAHUA (B TOM UHcIe W HH(QOPMAIHIO O 3A0POBBE POACTBEH-
HUKOB), CIIEIIMAJNCTLI OIPEAeIAI0T BEPOATHOCTE HJIH CTelleHb DUCKA POKAEHUA
peGEéHKA ¢ HACJeJCTBEeHHBIMU AHOMAJNHUAMU B KOHKPETHOH ceMbe,

JlocTaTOYHO IIMPOKO PACIIPOCTPAHEHO AMATHOCTHPOBAHHE HACJeJCTBEHHBIX
OoJsre3Hei 1o poaeHna pebéHKa. MeTogaMu JOPOAOBOH AUMATHOCTHKH HCCIeAYIOT
OKOJIOILIOAHYIO KHUAKOCTh, B KOTOPOM HAXOAATCA U KJIeTKH mrosa. C moOMOIIbIO
IeHTPU(YTUPOBAHUSA eé pas3fensaioT Ha ppakuuu. B HUX HceneayioT cofepranme
NIPOMEXKYTOUHBIX NMPOAYKTOB 00MEeHA BeIIecTB [AJIA BBIABJIeHUA 3abojeBaHUA,
BBI3BAHHOT'O 'eHHOH MyTamueii. 3apojblilieBblie KJIETKH BHIPANUBAIOT HA IINATAa-
TeJBHOUN Cpele ¥ HCIOJb3VIOT A ONpeAesieHHs YUCJa XPOMOCOM, BEIABJIEHUA
BO3MOYKHBIX XPOMOCOMHEBIX aHOMaaui (pue. 55).

KyneTypa KneTok

OkononnogHas

Puc. 55. Meroa npeHaTajbHOTO (IPUMEHAEMOTr0 J0 POXKAEHHA) ITHAaTHOCTHPOBAHHA
HAaCJeJCTBeHHBIX 3a00eBaHMil
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Ans mo6o3HarenbHbIX

HHadopmanusa 0 reHeTHYECKHX OCOOEHHOCTAX KAMKAOTO YeJIOBeKa JaéT BOo3-
MOJKHOCTH elllé A0 poskjeHndA peGéHKa IpeacKasaTh, K KaKUM HacJeJCTBeHHBIM
3abosieBaHUAM OyJleT IPEJPACIIOJIOKEH YeJIOBEK, ONpPe/eIuTh Mephl IpoQHIAKTHKHA
U JedeHns, AajbHeHmuit Bei6op npodeccun. Tak, y HocuTesN el MyTanuu, IPHUBOJA-
meil K TajgacceMun (3a00JeBAHNIO KPOBH), IIPH TIOBBLILIEHHOH (hU3MYeCKOi HArpY3Ke
MOJKET HACTYIUTEL CMepPTh BCJIeACTBHe H30BITKA KHCI0poAa B KpoBu. Takum Jjogam
IIPOTHBONOKA3aHA, B YACTHOCTH, Npodeccus nuiiora asuanainepa. im mHorza npuxo-
JUTCH UCIOJIB30BATH KUCJIOPOAHBIE MACKH, KOTOPBIE B C/Iydyae HOCHTE/ILCTBA MyTalluy
IPeACTAaBIAIT YIPO3Y MUSHH IIUJIOTA, CJIeJOBATENILHO, U YIPO3Y KU3HH ITacCaKUPOB.

flnoHcKue yuéHBIe, MCCHeAys MOCHeACTBHA ATOMHON GombapaupoBku B Xu-
pocume u Haracakm, yCTAHOBHMJIM, YTO XPOMOCOMHBIE MYTAIHH OOGHAPYIKHBAIOTCH
y Jofeil gajke CIyCTA AECATKH JIeT IMOcje aTOMHBIX B3PhIBOB.

Jlast Toro uTobe! 06e30nacuTh YeJa0BeKa OT MyTareHOB, KaxJ0e HOBOe BelllecTBo,
npejHasHAYEHHOEe AJIA MeJAMIUHLI, CeJIBCKOr0 X03AiCTBa, NUIIEBOH TPOMBIIIIEHHO-
CTH, NPOXOAUT TECT HA NeHeTHUEeCKY0 akTHBHOCTE. M Tonbko ybeaHBMIKCH, YTO TO
HJIM MHOE BeIeCTBO He MYTareH, 'eHeTHKH PeKOMeHJYIOT ero K MCIOJIb30BAHHIO.

IIpuunHO#i HacieACTBEeHHBIX OosiesHell MosykeT OBITH JelicTBHe (PAKTOPOB
BHeIHe# cpejbl. MoHuaupyomas paguanus, yisTpahuoneroroe U3IydeHue,
pasJMuYHbIe XUMUUYECKUE COeJUHEHNS, JIeKAPCTBa, A9PO30JIN, KPACUTEIH U Jae
nuiieBbie 100aBKH MOTYT CTATH MyTareHaMH, T. €. BHISKIBATH MYTAIIMU B KJIET-
Kax JeJIOBeKa.

Hepeako nmpudYWHA AHOMAJBHOTO pa3BUTHUA Oyayinero pefEHKa 3akjaouda-
ercd B yHOTpeOJIEHHH €r0 POAMUTEJNSAMH CIMPTHHIX HAIUTKOB M HAPKOTHKOB.

MHOro4nCJIeHHBIMA UCCIIeJOBAHUAMY YCTAHOBJIEHO, UYTO Y POAUTEeH, cTpa-
JaOmMX aJKOroJM3MOM M HapKOMaHMeN, 3HAUUTENbHO dYallle BCTPedaroTCs
CIIy4ay POKIeHNA MEePTBOPOKAEHHBIX, HEJOHOIIEHHBIX, YMCTBEHHO OTCTAJIBIX U
CTPafaOIINX PA3JIUYHBIMI (DU3MYECKHMK ¥ HEPBHBIMU PacCTPOHCTBAMH AeTeH,
a TakyKe BBICOKA MX CMEePTHOCTH Ha II€PBOM I'OY JKHM3HH.

BO"pOCbI n 3apaHusa

0O6bACHUTE, NoYeMy MeTon, rMbpPUaONOrMYeckoro aHanu3a HenpuMeHUM Aia Yenoseka.

[2]* Ha ocHose nHdopmaumn, NpeacTasneHHol Ha puc. 54, n TekcTa naparpada gokaxure,
4YTO KONMYECTBEHHbIE M3MEHEHMS B FEHOME OTPaXaloTCH Ha kayecTse ¢eHoTuna.

[@ ObvAcHUTE, NOYEMY B COBPEMEHHOM MMpE LWMPOKOE pacnpocTpaHeHdme nony4una npe-
HaTanbHaa (OOpoaoOBas) AMarHoCcTMKa.

[4] Wcnonb3ys nononHuTenbHylo Buonornyeckyilo nutepaTypy u pecypcel MHTepHeTa
(www.elementy.ru, www.ru.wikipedia.org), nogHakomsTecb ¢ npobnemoii NnposiBneHns
HacneacTBeHHbIX 3a00NeBaHWniA y YenoBeka v AOCTUXEHUAMU FreHeTUKKN B npodunakTuke
aTux 3abonesaHuin. OdbopmuTte paboTy B BUAE NPE3eHTaUumn 1 BLICTYNTE C HER nepeq,
KNaccom MW Ha LWKONBHOW KOHbEepeHuun.
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§ 29.NeHeTuka u cenekuus

5 Yem 06bscHUTL cywecTeylee MHOroobpaswne Nopon A0OMaLLHUX XUBOTHBIX
5 U COPTOB KYNbTYPHLIX PACTEHWIA?

Cenexyus (ot nar. selectio — BeI6ODP, 0TOOP) — HAYKaA O METOAAX BEIBeje-
HHUA HOBBIX COPTOB PacTeHUi, MOPOJA KUBOTHBIX M IITAMMOB MUKPOOPTaHM3-
MOB Ha OCHOBE€ JOCTHYXE€HHUIH IeHeTHKHU, MOJIEKYJIAPHON OHOJIOrUM U APYTHUX
6uonornueckux Hayk. CejleKIMell TaKiKe HA3LIBAIOT OTPAC/]b CEJIbCKOXO3HM-
CTBEHHOI'0 IPOM3BOJCTBA, 3aHUMAIOIUIVIOCSA BEIBEAEHHEM COPTOB pPacTeHMi
U TOPOJ YXUBOTHBIX.

Hopoda, copm — rpynmna ocobeit 0JJHOrO BHA, UCKYCCTBEHHO BLIBeJeHHAA
YeJOBEKOM B pe3yJibTaTe CeJIeKIINH, o0aganniasa IPH3HAKAMU, HYKHEIMHA de-
JIOBEKY W HACJEeACTBEHHO 3aKpenéHHbIMHA. I1opoak!l }KUBOTHEIX, COPTA PACTEHHUIA
CO3/aI0T CINenKaJbHO AJIA NOJYYeHNA HYKHOTO BHA IPOAVKIIHAH.

YetoBeK cO3/1a71 BCe CYIIECTBYIOIUE COPTA KYJIbTYDPHBIX PACTEHUI U TOPOJIBI
JOMAIIHHX KHUBOTHBIX.

On orbupas caMble Ka4eCTBEeHHBIE CEMEHA AUKOPACTYIIHUX PACTEHHI U BBI-
ceBaJl UX B nouBy. PacTeHus, BelpalleHHEIE U3 TAKUX CEMSAH, JaBAJIK DOJIBIIHMA
ypoxKkaii.

IloroMcTBO, mONy4YeHHOE OT HAMOOJIee IEHHBIX B X034ICTBEHHOM OTHOIIEHUHT
ocobeil IOMAIIHUX JXUBOTHBIX, 00sagano 0oJiee BBICOKOW MPOAYKTHBHOCTBIO.
Tax, B yacTHOCTH, OBLIH BBEIBEAEHBI MOJIOUHBIE IMOPOJALI KPYIIHOI'O POTaTOIo
CKOTa, KOTOpPBIe JaBajyl MOJIOKO He TOJIBKO BO BpeMsf BCKADMJIHMBAHUSA IOTOM-
CTBa, HO U KPyriaelit rox. IlogBuauck Hopojisl Kyp, KOTOPhIE [0 CPABHEHUIO CO
CBOMMM IpearaMu (AMKMMH DAHKMBCKMMH KypaM#) HeCcJIHCh ropasuo OoJsee
npoAoJuTeIEHOe Bpems. {1 0XoThl YenoBeK BhiBesa 00p3yio cobaky, cmocob-
HYIO AOTHATh JayKe o4eHb OBICTPOrO 3Beps.

Xora Oaarogapsa LeleHAIIPABIEHHOMY 0TOOPY OBLJIO CO3JaHO MHOTO IIEHHBIX
A YeJIOBeKa IMOPOJ AOMAIIHUX KUBOTHBIX M COPTOB KYJBTYDPHBIX PACTeHUIA,
0e3 3BHAHMA 3aKOHOMEPHOCTEH M3MEHUYMBOCTH M HACJIEACTBEHHOCTH OPraHU3MOB
YeJIOBeK DPYKOBOJICTBOBAJICH JIWMIIL HAOJIOAeHMAMH W goragkaMu. B momckax
HYKHOIo OH 4acTo omubascsa. IloaroMy OyTh K MOJYYEHHI0O HEOOXOAMMOM I10-
POIBI MJIKM copTa ObIJl YPEe3BLIYAWHO JIUTEIbHBIM.

Kpynreiimuit pycCKHil eCcTeCTBOUCIBLITATENb, FeHETHK, CeJeKIUOHED
H. . BaBunos CYHHTAJ, YTO CeJIeKIIUA — 5TO SBOJIKNIIHA, HATIpaABJIAeMad BOJIEI
yesioBeka., OrpOMHYIO POJIb B IOJYUYEHUM YPOXKANHBIX COPTOB PACTEHUN M BbI-
COKOIIPOAYKTHUBHBIX IOPOJ] JKMBOTHBIX ChIIPaJl 3aKOH I'OMOJOTMYECKHX DAJOB,
chopmynupoBanssiii H. M. Basunoseim.

3aKO0H roMoJIOrHYecKux psaos. [lo3HaHme 3aKOHOMEPHOCTEN HACJ/IeACTBEH-
HOCTH M M3MEHYHBOCTH OTKDPBILIO Nepe] ceJleKIIHOHepaMH DONBIINEe BO3MOMKHO-
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CTH 110 YCKOPEHHOMY M3MEeHEHHIO DACTEHUM, KMBOTHBIX U MHKDPOOPTraHM3MOB
B HY)>KHOM YeJIOBEKY HallpaBJIeHWH.

YenoBeK AABHO MOAMETHJI, UTO B IPUPOJE CpPel BHIAOB OJHOIO poAa Ha-
OiroaeTcs yAMBHTENBLHOE CXOACTBO B HACJEACTBEHHON mameHumBoctu. Tak,
V THIKBEHHBIX BCTpeYaeTcs Pa3HOBHIHOCTD ABIHH, ILJIOJALI KOTOPOI HEOTIMYHUMBI
oT maoxoB orypua. Cpenu ap6y3oB ObLIHM HAlAEHB! PABHOBUAHOCTH C IJIOAAMMU,
MOXOXKHUMHU HA JBHIHIO.

H. W. BaBunos, udyuyuB nomoOHbIe CAYYaH YV KYJIbTYDHBIX DacCTeHU,
BhIBEJI 3AKOH 20MONOZUYECKUX PADO6 HACNEICMEEHHOL U3MEHUUBOCMU:
«Buzasl 1 poabl, reHeTHYeCcKH O/IM3KHE, XAPAKTEPH3YIOTCA CXOAHBIMH PSAJaAMUA
HacCJe/ICTBEHHO! M3MEHUYNBOCTH C TAKOW IIPABHJILHOCTBIO, YTO, 3HAA pPax GopMm
B Ipefesax OAHOIO BHJ4, MOKHO NIpeIBHAETH CYIIECTBOBAHHE IapaliebHBIX
(hOpM Y APYIUX BUIOB U POJOB».

Brnarogapsa 3aKOHY rOMOJIOTHUECKUX DSAI0B M SHAHWIO HACJEACTBEHHBIX
npusHakoB mmeHunsl H. M. BaBunosy yaasiocs npeackasaTh psaj HEM3BECTHBIX
¢opm p:xu. Hanpumep, OH NpOrHO3UPOBAJI CYIIECTBOBAHMUE DPXKH C KPAaCHOM,
Oesoit, yépHOI, (MUOJETOBON OKPACKON 36PHOBOK, C OCTHCTHIMHA M GE30CTHLIMM
KomochaAME. DTH (POPMEIL JeHCTBUTENBHO ObLIH MO3/Hee OTKDPBITHI (puc. 56).

3aKO0H rOMOJIOTHYECKUX DAJOB CIIPABEAJIUE He TOJBKO JIJsI PACTeHHI, HO
M 1)1 3KUBOTHBIX. Tak, IPAKTHYECKH BO BCEX I'PYINAX JKUBOTHBIX BCTPEUATOTCS
anbbuHOCH. M3BecTHH! aJL0MHOCHI BOPOHBI M IIMHIBHUHBI, PBICH # KUpPadHI,
ropuJaIel ¥ Jgoau. IlprynHa aTOr0 ABJIEHUA OLHA — B Pe3yJbTaTe JeHCTBUA
MYTAHTHOTO IeHa y HUX He oOpasyeTcsd NHUIMEHT MeJaHHWH, OKPAIlIWBAIOIHHA
KOJKY, BOJIOCHI (IIEPCTEH), Ijiasda B ONPEAENEHHBIN 1[BeT.

3axoH, copmynupopanusiit H. V. BaBnioBsiM, HMeeT OrPOMHOE 3HAYEHHUE
ANA CeJIeKIUOHHOM npakTuKH. OH MM03BOJSAET Ompe-
JeJINTH HallpaBJeHUe, B KOTOPOM CeJIeKIHOHepam
HeobxoauMo paboTaTs.

Hanpumep, 3Has, 4TO B pPACTeHHUAX ceMeHCTBa
NaCJIEHOBBIX COAEPXKATCH pasjiudHbIe (GOPMBI H0-
BUTOr'0 BeIlecTBa COJAHWHA, YYEHBIE CTAJW HCKAaTh
JAUKOpacTymuil Kaprodeb, COJIAHUH KOTOPOTO AZ0BUT
H IJA KoJiopajackoro kyka. Takoit raprodenb 6bL1
Haiijen. CxpeluBaHUEe KYJILTYPHOro Kaprodeias c
auKopacryueit GopMoi — NyThH MOJYYEHHS HOBOTO
copTa, KOTOPOMY He CTpAalleH 3TOT BpeAuTeNb.

3aKOHOM I'OMOJIOTHYECKHUX PALOB HEPEeAKO py-
KOBOJICTBYIOTCA B cBoeil paGore (papMameBTHl IpH
H3roTOBJEeHHHU JekapcTB. Hanpumep, sHaMeHHTOE Basunos
pacTeHue KeHbIIEeHb, UMelollee Ieae0HBIN KODeHb, (1887—1943)

Hukonai MBaHoBu4
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3AKOH rOMOJIOTUYECKUX PAAOB HACNELCTBEHHOW USMEHYUBOCTHU
Psfibl CXOAHO# M3MEHYMBOCTH Y Pa3HbiX COPTOR MLLEHULLbI

| Tesppas | Markan | Noceswas | Bumamyras | Ckysewmas

KpacHeii
KOnoc

Bentii
Konoc

PO e L AR

i .
SREERERNROET R

JKeHbleHb 3neyTepokoKK Komiounii ANBBUHOCH BCTPEHAIOTCS
3TW pacTeHUnA ceMeilcTBa apanveBsiX CoaepXar BelllecTsa, npaxkTU4ecku y Bcex rpynn
cxofiHble no dapMakonoruiyecKkMm cBoNcTBam HKWUBOTHBIX

Puc. 56. CxonHaa H3MEHUYHNBOCTh y 5JIH3KODOH,CT‘BEHHMX BHIOOB paCTEHHﬁ H HHBOTHBIX
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BechbMa TpeboBaTeIbHO K YCJIOBHAM cpejibl M MeasieHHO pactér. MccnesoBarenn
HAULIM AHAJOTH ¢ MONOOHBIMH JIEKADCTBEHHBIMU CBOMCTBAMM CpPeAN POACTBEH-
HUKOB JKeHbIIIeHs B ceMelicTBe apajueBhbIX. JJIeyTEePOKOKK COAEePXKHUT BelecT-
Ba, CXOAHBIe 10 (apMaKoJOTHYECKOMY [JeHCTBHIO C BellleCTBAMU 3HAMEHHUTOI'O
JKeHbIIIeHS.

OrpomMHOe 3HAUEHME 3AKOH MOMOJIOIMYECKHUX DPAJ0OB UMeeT [/ MeJUIIAHBI.
Muorue HacjeICTBeHHBIe OOJIe3HM Ues0BeKa M3Yy4aloT HAa MOJENbHBIX 00beK-
Tax — JKUBOTHHIX. Tak, Karapaxkra (IOMyTHEHHE XPYCTAJIMKAa) OTMeYaeTcd Y
MbIlIeif, Kpeic, cobaK ¥ jJomageil, reMopuIns — y MbllIeid ¥ KOIIEK, IIyXo-
Ta — Y MOPCKHX CBHHOK H cobak.

B HacTosee BpeMs yUéHBIe-TeHeTUKHU BILIOTHYIO IPUCTYIHIN K pacmud-
pPOBKe reHOMa PsAjla MJIEKOMUTAIOIHMX, B TOM UMCJIe Ue/IOBEeKa.

Ana niobo3HarenbHbIX

B 1989 r. 6bl1a IpUHATA MeXIyHapoaHas nporpaMMa «['eHOM uejioBeKa», B pAMKax
KOTOpOI paboTaloT yuéHEle Pa3HEIX CTPaH, B TOM wucje u Poccun. 3ToT riaobaasHbI
IpoeKT ycmemiHo sasepmmica B 2005 r. onpefeseHneM MOJTHON MOCIEA0BATEIbHO-
CTH HYKJIEOTHIHBLIX 3BEHBEB, COCTABIAIOIIMX IeHOM uenoBexka. OmHako BirazeHue
uHbOpPMAalHel O IMOCAe0BATEILHOCTH a30THCTHIX ocHoBaHMil B menax [THK emgé
He 03HAYAET, UTO JIIOAH OYAVT 3HATH, KaKHe (DYHKIIMH BRINOJIHAIOT PAaCIIH(PPOBAHHBIE
reHBI, KaK peryiampyerca ux pabora. ITo emié o/lHO HaNpaBjieHUe MOUCKa MeXXJIyHa-
poaHOI mporpaMMsel «'eHOM YeJOBeKa».

HecenenoBaHus YUEHBIX MIOKA3AIH, YTO CXOACTBO FeHOMA YeJIOBeKa U MBIIIH
cocraBager okoso 80% . OTo oTKpeITHE O0BACHAET BOSHHKHOBEHHE CXOJHOM
M3MEeHUYMBOCTH M OJiecTAllle IMOATBEpPsKAaeT 3aKOH TOMOJIOTHYECKHX PAJOB
H. . BaBunosa. Kpome TOro, oHO CIYKHT eIl OAHUM JOKas3aTejbCTBOM 00-
IIHOCTH NPOMCXOKIACHHUSA MJIEKONUTAMIUX XUBOTHBIX, B TOM YHCJIE U Yeso-
BeKa.

Bonpocekl n 3aaaHuna

O6bACHUTE 3HAYEHWE TEPMUWHOB «CenekLua», «Nopoaar, «CopT».

2] Wenonbaya nHdopmauuio, NpeacTaBneHHylo Ha puc. 56, oxapakTepuaylte sHadeHue
oTKpbITUS H. U. BaBUNOBLIM 3aKOHa rOMONOrMYECKUX PAAOB B HACNEACTBEHHOW U3MEH-
YUBOCTW 017 COBPEMEHHOW Cenekuunn.

[3] CornacHbl NW Bbl C YTBEPXAEHUEM O TOM, YTO FeHeTHUKa SIBNSETCA OCHOBOW Cenekunn?
Orteet obocHyiiTe.

[4] Wcnonsays pecypcsl MHTepHeTa (www.elementy.ru, www.ru.wikipedia.org, www.membrana.ru)
W ApYryto ONONHWUTENBHYIO NUTeparypy, noar oOTOBbTE cooﬁu.aeuue 06 uTorax n AOCTUXKEHUAX
MEXAyHapoAaHO nporpamMmel «FeHOM Yenoeexa» No paclMdpPOBKE MrEHETUHECKOro Koaa
yenoeeka. lNoagrotoBbTeCh K AUCKyCCKhK 06 aTHUHECKMX npoﬁnemax. CBA3aHHbIX C BO3MOX-
HOCTAMMK NPO4TEHUA NocnenoBarensHOCTU reHOB B reHOMe KaXxaoro Yenosexka.



140
PASLEN Il. HACNEACTBEHHOCTb U UBMEHYUBOCTb

§ 30. UcxopHblii MaTepuan ans cenekuum.
UckyccTBeHHbI 0TGOop

HT0 ABNRETCA MCXOAHBIM MATEPUANIOM 4NN BLIBEAEHWA HOBbIX COPTOB PACTEHWIA
W1 NOpPoL4 XNBOTHBLIX?

e
\.\-‘

Ans nio6o3HarensHbix

Ha ocHoBe GoraToro skcneMIIMOHHOrO Marepuasa ObLIM yCTAHOBJIEHBI Ieorpa-
(puyecKHe HeHTPh! NPOMCXOMKACHUA KYJAbTYPHBIX PACTEeHHMIA.

Lenmput npoucxosxcdenun KynbmypuvLx pacmenuii — Mecta, rjie HabIOAaeTes
ux HauboJbIIee BHJOBOE U COPTOBOe MHOTrooGpaswe. Kak NMpaBHJIO, OHM COBIAga-
IOT C OYaramMu jpesHeiilrero semuefenns. B peayjibTaTe HCCIeZOBAHMI BHIABJIEHE
CeMb TAKHX LEHTPOB, H3 KOTOPBLIX TPH DACIOJOMKEHHl B A3uH, 1Ba — B AMepHKe,
oaue — B Adpuke u oqus — B Espone (puc. 57).

K nenTpaM mpoucxosx/ileHHsl KYJBTYPHBIX DACTEHHI OTHOCAT CJIeAYIOIIHe:

Oxnoasuamexuit — poxmHa puca, caxapHOro TPOCTHHMKA, IUTPYCOBHIX, Gax-
JaXKaH, MaHTo, Orypla;

Bocmoynoasuamekuit — poauHa Mpoca, TPEYNXH, Yasd, COM, MHOTHX IJIOJOBEIX
(cnmBel, Abg0HU, TPYIIN);

I0zo-3anadnoasuameruii — poawHa NIIEHUIBI, TOPOXA, PIKU, JYKA, YECHOKA,
BHHOTpAAa;

Cpeduszemnomopckuit — pPOAMHA MACIHMH, OBCA, MHOTUX OBOIIHBIX KYJBTYD
(CBEKIIBI, KANIYCTBI, PENLI, PEALKH);

Abuccuncruil (B Appuke) — poauna Kode, TBEPAOH MINEHUIBI, TOPYNILEL, JbHA;

ITenmpanvroamepurancrkuit (B Mekcuke) — poaMHa KyKYpPY3bl, XJIOMYATHHKA,
nepra, TEIKBbI, KAKA0, TOMATOB, MOACOJHEYHUKA;

IOxcnoamepurarnckuir (B Augax) — poanmna kaprodens, rabaka, aHaHaca,
apaxuca, XMHHOIO JlepeBa ¥ MHOTHX APYIMX KYJIbLTYD.

Yuenue 00 mcxogHom marepuate. Kamxawlii ceneximonep, paboras Haj
CO3ZaHWeM HOBOTO cOpTa, He MOxkeT 00oiiTuch 6e3 00pasmoB pasjauyHBIX CeJb-
CKOXO3AHCTBEHHBIX KYJIBTYP M HX AMKOpacTyliux copoauyeii, Co3zanne reseTn-
4eCcKoro )oH/la HCXOHOT0 MaTepraa AJs CeJIeKIUM B HaMIell cTpaHe CBA3AHO
c umenem H. WM. Basusosa. IToz ero pykoBoacTBoM GbLIM HANPABIEHB! HECATKH
9KCIeJMIUIL B pasJIMYHbIE YIOJKH 3€MHOrO [Iapa /1 IOUCKa IpelecTBeHHN-
KOB MHOT'HMX KYJBTYPHBIX PacTeHHI.

ITpoxosxas Tpagunum, sanoxenssie H. U, BaBunoseim, yuénsle Beepoc-
CHICKOr0 MHCTUTYTA DAC €HNEBOJACTBA OPraHHU30BAJH MHOMKECTBO HKCIIELM-
Ui B pasJMYHbIE PaifOHBl MUDPA AJi OOHOBJIEHUS U IOMOJHEHHA KOJJIEKI[HI
pacTeHHUH.

Bnarogapsa cospanuio aroro 6orareiiniero GhoHaa caesaHsl 60abIINE YCIEXH
B BBIBEIEHHU HOBBIX COPTOB 3€PHOBBIX, TEXHHUYECKHUX, OBOIIHBIX ¥ ILJIOZOBBIX
KYJABTYP.
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FEOrPA®USA NPOUCXOXAEHUSA KY/IbTYPHbIX PACTEHUN

T

|
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OcHoBHble reorpagpuyeckme LeHTPbl NPOUCXOXAEHUA KYNbTYPHbLIX pacTeHuii
m KOXHOa3uaTCKMin @ BocTouHoasnarckuit
m lOro-3ananHoasmaTckuii l@,. Cpenm3eMHOMOPCKUIA
l”il ABGUCCHUHCKMIA m LieHTpansHoaMepuKaHCKMiA

l@. lOxHoamepukaHCKuin

Puc. 57. IleHTpEI NPOMCXOMKACHAA KYJIbTYPHBIX PACTEHHIH

HMcxoaHbIM MaTepHAaIOM [JIs COBPEMEHHOMN CeJIeKIIMU B JKHUBOTHOBOJCTBE
CJOyIKaT yiKe CYILIECTBYIOLIHE MOPOABI AOMAIIHUX JKUBOTHBIX, AHKHE IPEAKH
KOTOPBIX AABHO OBLIM IIPHPYYEHBI UYeJOBEKOM B CBA3H C IIEPEXOJOM OT OXOTHI
1 cobuparTensCcTBa K 3emienennio. Tak, poJoHAYATBHUKOM HOPOJ KPYIIHOTO
poraroro ckoTta ObLT JUKHI OBIK TYpP, KOTOPBINA 38 HECKOJBKO THICAUENETHH 10
Hame# apsl oburas 110 Beeit EBpone, Asun u CeBepHoil Adpuke. JUKMM IpeIKoM
COBPEMEHHBIX JIOIIaeil cuuTaioT Jouaab I1pixeBaibCKoro, COXpaHUBIIVIOCHA IO
Hamux aHeir B Monrosum, u rapnana, oourasurero B Eppore. Bounk n maxan
Jany HavaJio BCeMy MHOroo0pasmio nmopon cobax.

Odomawnueanue — [IIATEJIbHBIA MPOIECC TIPEBPAIeHUA JUKHUX XHBOT-
HBIX B JOMAaIIHMX, KOTOPHIH OCYIEeCTB/AJICA OJJHOBPEMEHHO B PA3HLIX paiioHax
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3eMHOTO0 1mapa. JIoau BEIpAIIUBAIN AeTEHBIeH AUKHUX KHUBOTHBIX, KAKHUM-TO
obpasoM monmaBMMX K HUM. W3 JMKHX JIydlle BCEro BBIKMBAIH Te, KOTODHIE
MeHee arpecCMBHO OTHOCHJIMCH K IIPHPYYEHHMIO. 3aMEeTHB, YTO OJOMAIIHEeHHBIE
JKUBOTHBIE IIPUHOCAT I0JIB3Y, UX CTAJIM PA3BOAUTH HE TOJBKO JUIA MOJYYEHUA
Msca, HO M B KAYeCTBEe UCTOUYHHKA MOJIOKA, AUIl, IIePCTH U APYTroM NPOAVKIINH,
Tak HeOOXOAUMON YeoBeKy.

Hexycersennsrii or6op. Or6op uenoBexomM Haubojiee IMEHHBIX B XO03il-
CTBEHHOM OTHOIIEHHH O0co0ell >KMBOTHBIX M PACTEHHI IJA TOJYYEHUS OT
HHAX IIOTOMCTBA C JK€JaTeJbHBIMM NPU3HAKAMH HA3bIBAIOT UCKYCCMEEHHbLIM
ombopom.

HckyccTBeHHBIM 0TOOP — BajkKHeMIIuMii MeTO I CeJIeKIIMM ¥ OCHOBHOM (akTop,
00ycI0BUBIINIT MHOrooOpasue MOpPoJ JOMAIIHUX KUBOTHBIX U COPTOB KYJIBTYD-
HBIX PACTEHWIA,

Brauase yesloBeK MaJIO 8aAyMBIBAJICA O AAJbHEHINEM yIYUIIeHNH HYKHBIX
KayeCcTB Yy OJOMAIIHEHHBIX MM JKUBOTHBIX. Tak, OH HCHONB30BaJ B HHUINY B
IepByI o4YepeAb MaJONPUTOAHBIX IJA AAJTbLHEHIIero pasMHOMKEHHA ocobeii.
BribpakoBeiBaa uX, OH Gecco3HATENbHO CHOCOOCTBOBAJ TOMY, YTO JJIA AANb-
HelIIero pasMHOMKeHua orbupanuch Haubosee usHecrnocobusie ocodbu. Taxoii
orbop Y. lapeuH HazBax GeccosHamenbhbim. BeccosdnarelbHBIN 0TOOD CBOAUATCA
K BBEIOpDAKOBKE HEYAOBJIETBOPHUTENbHBIX NPU3HAKOB. IIpH aTOM OTCyTCTBYeET
OCO3HAHHAA IIeJib CeJIeKIHOHHON paboThl.

Ana mob6osHarensHbix

IIpn packonkax Ha Tepputopuu Hpana, rae xorga-To pacmnojarajiock pabosmia-
AejsyuecKoe rocy1apeTBo JiaM, apXeoJoru HAIIIA JOCKY ¢ M300paskeHHeM JIOIIa[u-
HBIX rosios. M3yuuB HaXOAKY, YYEHEIE IPUILIM K BEIBOAY, YTO HA JOCKe u3o0parkeHa
OfHA M3 NEepPBLIX POAOCHOBHBIX Jiomajeil. J[peBHMII KOHEBOJ VBEKOBEYHJ Ha JOCKe
TPH THIIA NPOQUJIA IOJOBHI JIOMAAN U TPH THIA KOHCKOH IPHBBI. ITH IPU3HAKH,
B 4YHCJIe APYTHX, H CeroJHsA CIYiKAT COBPEMEHHBIM KOHEBOJAAM /IJIA OIpeAeIeHus
nopox jJomajuei (puc. 58).

IToagHee cTanu NCIONB30BATEH LeJIeHATIPABJIEHHOE CKperquBaaue. Hanpumep,
JUIsl pa3BeIeHus e30BbIX Jiolaell ordupaan ObICTPBIX, BHIHOCIHUBLIX KepeliioB
1 KOOBLI, a8 XOPOIIKMX TALJIOBBIX JOIIALEN HOJYYaad OT CHJIbHBIX U CIIOKONHBIX
HHUBOTHBIX.

Taxum 06pa3oM, IOCTEIIEHHO HA CMeHY 0ECCO3HATEJbHOMY OTOOPY HMpPHIIEN
orbop memodudeckuii. Ero xapakrepHasa uepra — IIOCTAHOBKa Y6TKOIl 1esu,
onpejenaed OyAYIIYIO IOPOAY HWIM Keaaemsulit copr. [Ipu aToM cemekuo-
HEpPHI BBIABJIAIOT M COXPaHAIT JYYIINX 0co0ei, COOTBETCTBYIOIIUX CTAHAADTY
(y»ke cyuiecTBYIOIIeMy WJIH OyaAyIemy).
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CEJNNEKUUSA XUBOTHBIX

PopocnosHas nowageu,
HacuuTbiBaoLan

CoBpeMeHHble
nopogsl nowanei

Opnosckan

AHrnuickan
pbicUcTas

CKakoBas

BnagumMupckui
THXENOoBO3

Puc. 58. PogocsosHasa nomageii, HacuuteiBaomaa 6000 ser, u coBpeMeHHBIE TOPOALI
Jomazaen
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Ansi mo6o3HaTensHbIx

B sKUBOTHOBOZCTBE M PACTEHUEBOJACTRE NPUHATO PA3IUYATEH ABA OCHOBHBIX
OPUHLUIIE METOAUYECKOro oTopa — MAacCOBBIH M MHAMBUAYAILHEI.

Maccogbtii 0mGop IPOBOAAT TONBKO O PEHOTHUIY, T. €. ¢ YIETOM JIHIIh COBOKYII-
HOCTH NPH3HAKOB opranusma. IloaGop poxaurenbekux nap orcyrersyer. Hanpasien
aTOT OTOOD Ha MOJIeprKaHMe JAHHON MOPOJALI UJIN COPTA HA 3aJaHHOM YDOBHE.

Tax, y Kyp mopogsl pycckas Gesasi, INMPOKO PACIPOCTDAHEHHON HA nTunedep-
Max, COXpaHAIOT TOIBKO CAMOK Maccoil He menee 1,8 kr, Hecymmux 200 u 6onee au,
B I'ojl, o0nazaniux 6e/10ii 0KpacKkoil U JMIMEHHLIX HHCTHHKTA HacHxkuBaHus. Kyp,
KOTOPBI€ HE COOTBETCTBYIOT 3TOMY CTAHJADTY, BRIODAKOBBIBAIOT.

MaccoBslii 0T00p — OCHOBa BbIBeJleHHS MECTHHIX IIOPOJ M COPTOB, HATIPUMED
XOJIMOTOPCKaA [0PoAa KOPOB, aXaJITeKHHCKasa opojia Jomaieii.

IIpu undusudyanrvrom ombope ocymecTBAAIOTCHA MOAGOP POXUTENBCKUAX nap u
OLleHKA HX 10 nmoroMcTBy. OIeHKa IOTOMCTBA MO3BOJISET ONpeNe/SATh, KaK HACIe-
AYVIOTCH HY)KHbIe NIPH3HAKH. 3TOT 0T6OP NPUMEHSEeTCH He TOJALKO A VIVYIIeHHUS
CYIIECTBYIOIIHX COPTOB PACTEHHH M IMOPOJ KHBOTHBIX, HO ¥ AJA CO3JaHHA HOBBIX.

Wroru mckyccrBeHHOro oT60pa — NIOCTENIEHHOE HAKOIJIEHHEe M YCHIIeHHe
HY}KHOT'O 4YeJIOBEKY IpU3HaKa. B aToM mposBisercs HaKamIUBAIOIAA POJb
HCKYCCTBEHHOTO oTOopa. IIpuMepoM MOskeT cayXHTh OTGOD HA BBEICOKYIO MacC-
JIMYHOCTH IOJICONHEeYHUKA, npoBoguBmuica B. C. Ilycrosoitrom. Baarogapa
nesieHanpasieHHoMy or6opy (¢ 1940 o 1963 r.) on cospan copra moAcoaHeY-
HHKAa, COAepIKaHue Macja B ceMeHaX KOTOPBIX yBeauduiaock doree vem Ha 20 %
u coctaBuao 50—54 %,

IIpeoGpasyromas poJb HCKYCCTBEHHOTO OT6Opa 3aKJI0YaeTcs B TOM, 4YTO
IIOCTENIeHHO MEeHJeTCs BeCh OPraHu3M, a He TOJbKO OJWH MPU3HAK, IIOJBEpT-
muiica ordopy. IIpuauHa 5TOro — B3aNMO3aBUCUMOCTE M COTVIACOBAHHOCTH BCEX
KOMIIOHEHTOB Ouocucremsl. ViMeHHO mpeofpasyomias poas orbopa momMoraer
CO3/1aBaTh HOBBIE MOPOALI U copra (puc. 59).

Bonpocsl u 3apaiua

Oxapaktepusyite Bknap H. U. Basunosa B cozgaHue reHeTu4eckoro hoHaa MCXOAHOro
Marepuana gna cenekuuu.
O6bAcHUTE 3HaYeHUe TEPMUHA «UCKYCCTBEHHLIN OTGOp».

(3] CpasHute MeToauyeckuii  GECCO3HATENbHBIM UCKYCCTBEHHBIA OTGOD. BbiSBUTE YepTsi
CXOACTBA W Pas3nuuua aTux BMAOE 0T6opa. Kakoi n3 HUX NOSBUICS paHbLUe U NoYemy?
Ucnonbays uHpopMaunio, NpeacTaBneHHyo Ha puc. 59, o6bACHUTE, NOYeMy Y XOCTbI
CenexkuMCHepbl OCYLWLECTBAAIOT MCKYCCTBEHHbIM OTHOP pacTeHWil, OTANYAIOLWMXCA M3MEH-
YUBOCTBLIO NUCTLEB, a Y NreOPrMHOB — OTNIMHAIOLWMXCA U3MEHYUBOCTLIO COLLBGTMFI. Kakue
OpraHbl U NOYeMy NOABEPTIUCE HaMBOoNbLUE U3MEHYMBOCTH Y PACTEHUIA M3 POAA KanyCThl?

(5] Wcnonsaya pononHuTensHylo nuTeparypy, pecypcel MHTepHeTa (www.ru.wikipedia.org),
noabepuTe Marepuan 0 XU3HU U Hay4HOW AEATENBHOCTV BUOHOrO OTEYECTBEHHOrO YHEHOr0
H. W. Baeunosa. MNoaroToBbTe NPE3eHTaUMIO U BLICTYNUTE Nepes OAHOKNACCHUKAMMU.
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CENNEKUWSA PACTEHMUN

Copta MHoroo6pasue couBeTUIA recprHoB —
peaynLTar AIMTENLHON CenekunMn

[eKOPaTUBHOIO
pacTeHUsa XOCTsl
OTNNHaKTCA

Apyr oT Apyra
oKpackoin

M GOPMON NUCTLER

Bnaropaps cenexkuvmn Yyenosek nony4ynn BO3MOXHOCTb UCNONb30BaTL
BIULLY He TONbKO IMCTLS, HO W cTebNK U COLIBETUS KanycTel

Konepatn

Bpokkonu

BEptoccensckan LieTHan

Puc. 59. Copra KyIBTYpHBIX PacTeHHIi, BHIBe/IeHHBIE YEJIOBEKOM B Pe3yJIbTaTe CeJeKIIHH
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§ 31. MHoroo6pasue MeTogoB cenekuum
SJ() Kakoga ponb cenekuuu B CenbCKoM X03ancTee?

Bce meTonBl celleKIIMM OCHOBaHBI Ha MCKYCCTBEHHOM oT0Ope ocobeii, obsa-
JaIUX HYXKHBIMH IJs 4eJloBeKa NnpusHakamMu. PaccmorpuMm noapobHee aTH
MeTO/(bl.

I'mopupuzanusa. OJHMM M3 IIMPOKO MCIOJb3YEMBIX METONOB CeJIeKIIHU
asnserca zubpudusayus (or nar. hibrida — momecs) — ecTecTBEHHOE HMIIH
HMCKYCCTBEHHOE CKpeluBaHue ocobeil, OTIMYAIOIUXCA 110 CBOUM IPHU3HAKAM M
OTHOCAIIMXCA K PasHBIM COpPTaM, IIOpojaM, BHAAM M jake pojaM. B mpomecce
ru6pUaM3any IOJIYIaoT rHOpU/Ibl, XapaKTepU3yolliiecd HOBBIMH 110 COCTABY
TeHOB FeHOTHUIAMH.

1A mony4eHusa BEICOKONPOAYKTHBHBIX M'MOPUAOB C HOBEIMM KOMOMHATMAMHA
sKeJlaeMbIX IPU3HAKOB BHa4YajIe NIPHMEHAIOT 611U3K0P0o0CcmEeeHHOe CKPeujiléanLe.
ITepexpécTHOONBIIAEMEIE PACTEHUA NMPUHYAUTEILHO CAMOONBLIAKT, & Y KH-
BOTHBIX CKpPelluBaHHe NPOBOAAT MeXKJIy POACTBEHHBIMH ocobamu. B remorume
IIOTOMCTBA BO3pACTAET CTeleHb NOMO3UTIOTHOCTH. Tak BBIBOAAT YHCThIE JUHUU
OpraHu3MOB.

p Yem xapakTepusyioTCs YUCThIE NUHUK?
2

Y 4HCTHIX TUHUH 3aKPEIIAIOTCA OTAEJbHBIE jKeJlaeMble IPU3HaKu. B To ke
BpeMsA BO3pacTaeT INPOIEHT HACJeACTBEHHBIX aHOMAaJIWii, OTPpHUIlATEILHO BIHA-
IOIIUX Ha KHU3HECHOCOOHOCTE 0cobeil.

Ha Bropom asrane rubpuausanui IPUMEHSIOT HePodCcmeeHHoe CKpeuueanue
OPraHU3MOB, OTHOCAIMXCSA K PA3HBIM YHMCTHIM JHHHUAM BHYTPH COPTA MJIN ITOPOJHI.
YacTo CKpeIUBAIOTCA pasjMYHble NOPOABI U copra. B peayibrare HEpOACTBEH-
HOI'O CKPeIMBAHUSA Yy I'HOPHUIOB IIEPBOr0 ITOKOJEHUS MOXKET NOABUTHCA aghperm
2ubpudnoll cunbl, BeIpakaroniuiicsa B 6oJee BHICOKOH YPOXKANHOCTH Y PacTeHHI
¥ NOBBIIEHHON MPOAVKTHBHOCTH U KU3HECII0COOHOCTH YV KuBOTHBEIX. Hanpumep,
IIPU CKPEIIABAHWHK PasHbIX MACHBIX IIOPOJ KYp IoJy4yaiT OpoillepHBIX Kyp,
OTJIMYAIOIIUXCA CKOPOCIEJOCThI0 U BHICOKOH MACHOH IPOAYKTUBHOCTBIO.

YacTo NpOBOAAT CKPeIIUBaHNEe OPraHN3MOB, OTHOCAIIUXCA K Pa3HBIM BHaM
wiu gaske pogaM. B aTux ciayuadax uMmeer MecTo omdanénunan 2ubpudusayus.
I9TO NOBOJIBLHO CJOMKHBIN NpoIlect, TAK KaK YV OPraHU3MOB Das3HBIX BUJOB U TEM
foJiee pasHBIX POJOB — PA3JIMYHBIN IeHETHUECKUIT MaTepuas (YUCJIO U CTPoeHUe
xpomocoM). OueHB YacToO TaKoe CKpelUBaHWe NPUBOAUT K obpasoBaHHiO Oec-
IJIOAHBIX (CTEPUIBHBIX) THOPHUIOB, He mawommx moroMcrea. OxHaxko Onaropaps
KPOIIOTJIMBOM M CAMOOTBEDIKEeHHOH paboTe yUEHBIX-CEJEeKIIMOHEPOB IOJYYEHBI
MeKpPOJI0BbIe 'MOPUIBI, criocOOHBIE PA3BMHOMKATHLCH.
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Ana niobo3HarenbHbix

B 1924 r. oreuecrBenubiit yuénniii I'. JI. KapreueHko mOXyYu/ NJI0A0BHTHIN
MexpoaoBoit rudpuj. OH cKpecTH I peabky (2n = 18 peedHBIX XPOMOCOM) H KAIyCTy
(2n = 18 ganycTHBEIX XpomocoM). ¥ rudpuja B AUNJIOMAHOM Habope Tak:e oxKaasa-
nock 18 XpoMocoM, HO OHH He cONMsKaiuch Bo BpeMa Meifosa. [ToaTomy oGpaszoBarue
ramMeT y JaHHOTO OpraHmama ObLIo HapYIIeHO. YYEHOMY YAAJI0Ch YVIBOUTE XPOMOCOM-
Hbli HaGop rubpuzaa, T. e. MOAYYHTHL noaumions ¢ 36 xpomocomamu. B peayabrare
pefeYyHble ¥ KamycTHBEIe XpoMocoMbl (18 + 18) cOamkanuch W COeAMHAINCE MEKIY
coboii. ITnogoBuTOCTE GBLIA BOCCcTaHOBIEHA (puc. 60).

I'ubpuasl, cnocobHBIE K PA3MHOMKEHHMIO, CPeAN YXUBOTHBIX — ABJIEHHE PeJKOe.
B xofe AauTeNbHBIX 9KCIEPHMEHTOB IO I'MOPHAM3aIMH OCETPOBBIX PHIG YYEHBIMH
ObL1 BhIBeJeH OecTep — IrUOpuA OeIyru M CTEpASAAn. OTH BHAB PE3KO OTIHYAIOTCH
Mesx Ay coboii mo mopdosornyeckum, GU3NOIOTHYECKUM U 9KOJIOTHYECKUM IIPU3HA-
kam (puc. 60).

Jpyrue meroasl cexekuun. C 1eabi0 BhIBEJeHUS HOBBIX COPTOB PACTEHHM
IIAPOKO NPUMEHAETCHA NOJIyYeHue noaunioudoé (ot rped. polyploos — MHOTO-
KpaTHBIH, eid0s — BU/J) — OPraHM3MOB, ¥ KOTOPBIX YHCJI0 XPOMOCOM YBEJIHYEHO
B IBa, Tpu pasa u Gosiee. BoanelcTBy A Ha JAeNAIIYVIOCH KJIETKY XMMHUYECKUMH Be-
IIeCTBAMY, HOHU3UPYIOINIMM H3JIy4eHHeM, BEICOKOH MM HU3KOH TeMIepaTypoii,
MOJKHO IIPEPBATh IPOILECC PACXOXKAEHHS XPOMOCOM K IIOJIOCAM M TeM CAMBIM
HOOHUTHCA YBEJIWYEHHUA HUX 4ymcya B Kiaerke. Ilonummouas! obsnanaror Ooabiieit
YPOXKAWHOCTBLIO, OOorade IIHTATEJBHBIMH BemecTBaMyu U Oosiee yCTOWYMBEI K
HebOmaronpuaTHEIM (aKTopaM cpeibl. B HacTosIee BpeMs BbIBEJeHbI ITOJIH-
IIJIOM/IBI TPEYNXH, CaXapHOH CBEKJBI M JAPYTHX BHOB CEJbCKOX03AHCTBEHHBIX
H JIeKOPaTUBHBIX KyJbTyp (puc. 61).

W3BecTHO, YTO B OCHOBE HACJEJCTBEHHOM M3MEHUMBOCTH JIeKAT MYTAIlHM,
B ecTecTBeHHBIX YCIOBHAX JAOCTATOYHO CJIOMHO HAMTH HEODXOAUMYIO MYTAIINIO,
HA OCHOBE KOTOPOH MOYKHO CO3JaTh HOBBIE, 00Jiee NPOAYKTUBHEIE U YCTONYHUBLIE
K 3abosieBanuAM (Gopmel. C measo noaydyeHUs pasHoodpasHoro Marepuasa Ajs
CeJIEKIIUM YCIIeIIHO IPUMEHHAIOT UCKYCCIMEEHHbLIL MYymazeHes.

5
J) Y10 Takoe mytaren?

B KadecTBe MYTAI'€HOB, NOBHIIMIAKIIHX YACTOTY BOZHHKHOBEHHHA HAacIemn-
CTBEHHBIX U3MEHEHWI, 00BIYHO MCIIOIB3VIOT VILTPA(HOJIETOBOE H PEHTI€HOBCKOe
oburyueHne, BO3/IeHCTBHEe HEUTPOHAMHY MJIM XMMIYeCKHMH BerectBamMu. OcobeHHO
IINPOKO HCKYCCTBEHHBINA MyTareHes3 NIPUMeHAIOT B CeJIEKIIUH MHUKPOOPTaHH3MOB.

B nocneasee BpemMs OGBICTPHEIMH TeMIIAMM PA3BUBAKOTCH METOALI, OCHOBBI-
BAlOIMecsa HA MOCJIEJHHX AOCTHYKEHHUAX B 00JACTH TeHeTHKH. ITO II03BOJSAET
CO3[aBaTh OPraHU3MbI ¢ TAKMMH KOMOMHAIIMAMY HACJIEJACTBeHHBIX IIPHU3HAKOB,
KOTOpbIe He BCTPEUAKTCA B IPHUPOJE.
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NONYYEHWE TUBPUAOB

Mexpoaosas rm6puausauns Cxema oTpanénHoi rubpuanaaumm
Pefka Kanycta Q Genyru d

W CTepnagu

Y camku cTepnagn Y camua Genyri
3abuparoT UKpy, nonyyaioT crepmy

cocTagnsouly 20%  Ana UCKYCCTBEHHOMO

OT Maccel ee Tena ONNOACTBOPEHUA

e 4 P .
. F_j' 7 ‘-t' —— %

2n=18XpOMOCOM  y 2= 18 XPOMOCOM WckyccTBeHHO ONNOAOTBOPEHUe

pefbku KanycTsl

@

i

= -
2n=
=9 XpoMOCOM + 9 XpOMOCOM OnnoaoteopéHHas Jn4nHKN
penbku KanycTbl UKpa OCeTPOBbIX GecTepa
pbIb paseuBaeTca
B uHKybaTopax .v
Mn
HON A Bectep — rubpua ctepnanu u Genyru
| A— |
pengYHLIv
ruépua
(¢opma rwGpuna
C YABOEHHLIM
Yucnom
XPOMOCOM)
=

4n = 18 XpOMOCOM pefibku +
+ 18 xpoMocom KanycTsl

Puc. 60. ITonyuenue rubpuoB pacTeHHI U KHUBOTHBIX
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nonuvnnounabl

Ounnownp Tetpannouns,
TIOnLNaHa Hapumcca
2n=24 4n=28

Puc. 61. [Tonunnonana no3sonser NOJYYUTH COPTA ¢ KPYIHBIMU IBETKAMHU

Tak, cTas0 BOSMOMKHBIM KOHCTPYHPOBaHUE KJIETOK HOBOI'O THIIA4, «cobupae-
MBIX» M3 OT/JeJbHBIX ()parMeHToB (AAp0, HUTOIIA3Ma, XPOMOCOMBI), IIPHHAJIE-
HAIUX PasHBIM KiIeTKaM. KyJasTupupyeMble HA NUTATENBLHBLIX Cpejax, TaAKue
rubpHUAHBIe KIETKH CIIOCOOHBL JEUTHCH, 4 Y PACTEHUH IIPY ONIPEeJEHHBIX YCJIO0-
BHAX U3 KJIETKHM MOXHO c(hOpMHPOBATE MOJHOLEHELIM opraauaM (cM. puc. 30).
IToxo6HBIM 06pa3oM CO3AAIOT COPTA PACTEHUMN, YCTOMUUBLIE K HEOIaronpuATHBIM
VCIOBHAM cpeAbl, 6071e3HAM, nony4arT 6e3BUDPYCHBIN (He 3apaskKEéHHBIA BUDPY-
caM#) IMoCcaJ0YHbII MarTepraJl.

ITocnepame JOCTUIKEHUA 'eHETUKOB B O0JIACTH MAHUITYJIUDOBAHUS HYKJIEHHO-
BBIMHU KHCJIOTAMH II03BOJAIT KOHCTPYHPOBATE HYKHEIE NeHOTHIIEI OPraHU3MOB.
H3BecTHO, 4TO KaKABINA BUJ PACTEHUI, }KUBOTHBIX, MEKPOOPIaHHU3MOB 00/1a1a-
€T CBOMM I'€HOMOM — COBOKYIHOCTBIO T€HOB, XapaKTepHBIX /JIfA TallIOUIHOTO
Habopa XpoMOCOM Ka)XJOro BuAa. BHeapsAs B I'eHOM pacTeHHs HYKHBIH reH,
HallpAMep OTBEUYAIONIUH 38 CHHTE3 IeHHOro 0eKa, MOMKHO YIYUIIUTE ITHIEeBhIe
CBOMCTBa KyJbTYpPEl. B 6amkaiimem Oyayiuem Giarogaps mogo0HBIM MeTOLaM
IOABATCA COPTA pacTeHUi, obnajmaioiine HOBBIMUH CBOHCTBAMM, YCTONUHBBIE
K CeJIbCKOXO3ANCTBEHHBIM BDEAHUTENAM M AZOXHAMUKATAM.

He Tarx naBHO BO3HHMKJIA OTPAaCib (PAPMALEBTHUYECKONH NMPOMBIIJIEHHOCTH,
HasBaHHafA «uHAyctpuein IHK». [THK, BoigeseHHYI0 U3 KJIEeTKH, HanmpuMep,
YeJloBeKa, CIeNUaJbHBIMHU (DEPMEHTAMH pa3pes3aloT Ha YUYACTKH, KaKIbIH H3
KOTODPBIX COAep:KUT onuH red. Takue kycouku cmusaiT ¢ JJTHK 6akrepuodara,
TaKe UCIHOJb3YHA AJA 3TOro ocobsie (hepMeHTHI.
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5
/] KakoBbl 0COGEHHOCTH Pas3MHOXEHUS BUPYCOB?
2

IMonyyenusbie rubpuaubie mosekyasl JJHK comep:xar reHsl BUpyca M 4eJio-
BeKa. 3apa)k€éHHas ruOpuaHsIM DaxTepuodarom DaKTEPHS OCYIIECTBIAET CHHTES
0esiKka, KOHTPOJHPYEMOro BhIZeJIeHHBIM I'eHOM.

Taxum 06pa3omM, ¢ IOMOIIEI0 HCKYCCTBEHHO CO3aBaeMbIX KOMOMHAIINII TeHOB
CTaJI0 BePOATHBLIM IOJIyUeHKe B J1a00paTOPHBIX YCJIOBHAX MHOTHX IIPUPOJHBIX
COEMHEHUH, MIUPOKO NPUMEHAEMBIX B MeIHUIMHCKUX IeJAX, HAalpUMep HH-
cyJauHa, UHTepdepoHa, 'OPMOHA POCTa 4YejioBeKa, aHTHOmOTHKOB. [loAaBuiacs
BO3MOXKHOCTB JieueHu A 3a00JIeBaHUI, paHee CYUTABIINXCA HeHdieduMbIMH. Tax,
V 4eJIOBEKa IIPH HEeJAOCTATOYHON BeIpAbOTKe rHIo(dHU30M ropMOHA COMATOTPOIIH-
HA pas3BHBaeTCA KapJHUKOBOCTH, KOTOpad XapaKTepuUa3yeTcs 3aJlep:KKOi pocTa
u (husudeckoro pasBuTusa. VUCKyccTBeHHOE BBeJeHHE TOPDMOHA COMATOTPOIIMHA
B OpPraHM3M cTpajaminero sTuMm 3aboneBaHueM pebEHKa HaéT BO3MOMKHOCTh
YBEJHYIUTH €ro pocT.

C KaK/JBIM I'OZOM BCE 3aMeTHee JOCTHIKeHUs YUEHBIX B CeJIEKIIHH MUKPOOD-
ragu3MoB. B HacTosdlllee BpeMs B IPOM3BOJCTBE HEOOXOAMMBIX YeJIOBEKY BeIl[eCTB
0co0eHHO MINPOKO NPHMEHSAITCA OaKTepHH U OAHOKJIETOUHBIE 3yKapHoThl. C 1mo-
MOIIBI0 MHKPOOPTAHU3MOB ITOJYUAIOT BEICOK03(h(MeKTUBHBIe KOpMA JJIA CKOTA,
BHTaMUHBI, NHAIIeBEle 6H0g00aBKu. MHOrHe 6aKTEePHH HCIOJB3YIOTCA B LEIAX
OHOJIOTHYECKON OYHMCTKH CTOYHBIX BOJ, YJIVUIIEHWUA KadecTBA IIOYBBI, B CEJIb-
CKOM X03a¥cTBe 11a 60pb0BI ¢ pasJINYHBIMY G0e3HAME KYJIBTYPHBIX PACTeHMIL.

Bonpocsl U 3apaHusa
Oxapakrepuayiite rubpuansaumio Kak MeToa, CENekLmu,

2] Ucnonbays nhdopmauuio, npeacTaBneHHyto Ha puc. 60, packpoiTe MexaHnuam nonyvyeHus
MeXpoaoBkix rmbpuaos. B 4EM NNOCL U MUHYCbI OTAANEHHOW rnbpuausaummn?
JokaxuTe, 4TO UCNONb30BaHWE NONMNAOWMO0B B PACTEHMEBOACTBE UMEET PAA Npeumy-
WecTs.

PackpoiiTe BO3MOXHOCTM MCKYCCTBEHHOrO MyTareHesa kak MeToaa cenekuum.

[5] Wcnonbays AononHuTensHyio Gruonoruyeckyio nuTepartypy, a Takke pecypcol MHTepHerta
(www.membrana.ru, www.ru.wikipedia.org), nokaxuTe, 4T0 METOAbl CeNnekumn, KoTopbie
OCHOBBIBAIOTCA Ha HOBEMLUMX OOCTUXEHUAX FEHETUKW, UMEIOT OrPOMHOE NpakTu4eckoe
3Ha4YeHue.

6] Haigute B UHTepHeTe (www.elementy.ru, www.ru.wikipedia.org, www.membrana.ru) n Hay4-
HO-NONYNSPHOH BUoNoruyeckoi nuTepaType MHHOPMaUMI0 0 FreHHOMOANPULIMPOBAHHbBIX
opranuamax (TMO) 1 NnoAroToBLTECH K AWUCKYCCUW O NONOXUTENbHBLIX WU OTPULATENbHbIX
CTOpOHax ucnons3oeanuna MMO.
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_,‘__ nonynauuMm

B npeasigymux paspesax yueOHMKA BBl TO3HAKOMMJINCDH C KJIETOUHBIM
M OPraHM3MeHHBIM YPOBHAMH OpraHusanuy kusan. OgHako HE

OJHH OPraHMu3M He MOXKeT CYIIecTBOBATH 6e3 BaaumMomelcTBHI ¢ cebe
MOAOOHBIMH: 3TOr0 TpedyeT IJIaBHOE CBOMCTBO JIOOBIX (DOPM JKH3HU —
CTpeMJIeHHEe K PasMHOMKeHHUI0. BoT mouemMy oprasmM3Mbl BceX BHIOB

B npupoje 00beIMHAIOTCA B ONpeJeJEHHbIE IPYIIIUPOBKH CO CTPOTO
YIOPALOYE€HHEIMH B3aUMOOTHOIIEHUAMH ocobeit. Takum nyrém
(hopMHUDPYIOTCHA CHCTEMBI HaJOPTaHU3MEHHOI'0 YPOBHS OPraHU3aIliH
JKHBHU — MONYJIANMHA U coobimectBa. M3yuyeHue TakUX cUCTEeM —
OJlHa U3 3a/la4 HAYKH SKOJIOIHH.

B aT0i ryiaBe peus MONHAET 0 BaKOHOMEPHOCTAX OPraHM3aIlHI
OONYJANMN — TePPHTOPHAIBbHBIX IPYIIMPOBOK 0CO0eil,
NpUHAJIeRKAIIUX K OZHOMY BUIY.

§ 32. OcHoBHbIe CBOWCTBaA NONynsauui

b1 < > i
3) HTo npeacTasnseT coboi NoNynAUMS 1M KakoBbl €8 OCHOBHbLIE CBOWCTBA?

O6ocobnennOCTs NMOMYIALMIH ¥ X B3AHMOCBA3b. B IpHpoO/ie OPraHuaMe! Beex
BHIOB CYIIECTBYIOT B hopme nmonynanuii. [Tonynayuw (ot nar. populus — Hace-
JIeHH€e, HAPOJi) — 3TO TEPPUTOPUATIBHBIE, T. €, IPOCTPAHCTBEHHO 060co6IeHHEIE,
TPYNIMPOBKH Ocobeil ogHOro BuAa. MeKAy NONYJANUASMH PasHOrO pasmepa
CYILIECTBYET CTPOTOe CONOAYNHeHHe — He0OoIbIIHe MEeCTHBIE MOMYIAINY BXOLAT
B cocraB 0ojiee KPYNHBIX reorpa@uMyecKux mnonyisiuii. Bece reorpadpuueckue
OOMyJALMA 00beAMHEeHbl B MONYJALMIO BEICIIEr0 PAHra — MOMYJAIUIO BHAA.
IToaromy mi060it B — 910 Gosblnas monyaannd. YeloBeK KAk OHOJIOIHYECKH
BHJI TOKE CyIIecTByeT B (hOpMe IOImyJIALHA.

BaaumozeiicTeus ocobell BHYTPH NONYJIAINN HASLIBAIOT 6HYMPUELAOEHLMU.
Ilouck m BeTpeua GpauyHBIX MApTHEPOB, 3a60Ta POAMTENENH O MOTOMCTBE U 06y-
YeHHe MOJOJEXKN HaBbIKaM J0OLIBAHUA KOPMAa, CONEPHAYECTBO 3a HeoOX0IuMoe
AJIA A HU3HHM [IPOCTPAHCTBO, COBMECTHAasA 3amMTa OT XHIOHHKOB UJIH OX0TA — 3TO
JIAIIE HEKOTOPbIE NPHMEPHI B3aMMOAEHCTBUI MeXXAy 0cOoDAMH BHYTPH IIOIY-
aauui. Takme B3ammojeiicTBuA 0OecreunBaOT CMEHY MOKOJIEHH, U cyIecT-
BOBaHMe BU/Ia CTAHOBHUTCSH HeNpephIBHBIM. Hanmpumep, v CYPKOB AJUTEIbHOCTH
CYLIECTBOBAHHUSA OT/eJbHBIX IOCEJEeHUH B IpejesiaX NONMYJIAIUMA COCTABJISAET
8—9 ThIC. N€T (pPHC. 62).
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Puc. 62. Orgenbuoe nocenesne cypKkos

Wrak, BakHON IPUYMHONE (POPMUPOBAHNA TEPPUTOPHATBHBIX I'DYIIIMPOBOK
OPTaHU3MOB CIYJKHT HX CTpPeMJIeHHe K pasMHOXeHuwo. J[pyrasg nmpuumHa —
9TO HEOJHOPOAHOCTH YCJOBUM cpejbl oburaHudA. B mpegenax apeana (obnactu
pacnpocTpaHeHus) BUJa MecTa ¢ 0JArONPUSTHBIMU YCIAOBUAMH IJIA JKUIHHU
BCerja InepeMeskaTcs ¢ MaJONPUTOAHEIMU HJIM HENPHUTOAHBIMH [IJIA CYILECT-
BOBAHMA OPraHMU3MOB TeppUTOpPHAMHU. IToaToMy mpocTpaHCTBa ¢ IJIOTHBIMH,
MHOTOYHCJIEHHBIMH IMOCEeJeHUAMH 4epeAYIOTCA C yYyacTKaMH, rje MHoCeJeHHS
OPraHM3MOB paspesKeHHbl, MaJOYUCIeHHb] N OTCYTCTBYIOT BoBCe. [lomynamuu
OKa3bIBaIOTCA YaCTHYHO 000CO0JIeHHBIMU OHA OT Apyroii. Pagobuienuto nomy-
JNANAA CIOCOOCTBYIOT Takike pusnyeckue Gapbepsl, HAIPUMED KPYIHEIE PeKH
WUIU TOpHBIE XpeOThl. OHU 3a4acTyi0 CephE3HO NPEeNATCTBYIOT IepeMeleHH 0
OPraHM3MOB Ha COCelHHe TEPPUTOPMH, & 3HAYUT, U OOMEHY 0cobsAMU Mexay
HONyJAANUAMHA. ITO IPUBOAUT K TOMY, YTO B3aUMOAEHCTBHA MeXAY 0COBAMMU,
IPHHAJJIEKAIMUMHE K OJHOM NMONYJIAINH, IPOUCXOAAT Yalle, YeM MexKAY 0Co0s-
MM U3 coceJHUX nonynanuii. CienosaTenbHo, KaxKAas NOMYJIALMAA IpHobpeTaer
YACTUYHYIO PeHeTHYECKYI0 000C00JIeHHOCTE.

CBA3b MeMKAY NOMYJIAUAMA 00eCieunBaeTcs Vv 3 KHBOTHBIX paccejieHHeM, ce-
S0HHBIMHM MUTPalMAfAMH, & Y PACTEHUI — paclpocTpaHeHNeM ceMsH u crop. Yem
Gosiee OZHOPOHA CPeZia ¥ YeM BhIILE TOBHIKHOCTE OPPaHU3MOB, TéM BOJIBbINe 0OMeH
0COOAMYU MKy TONYJIANUAMA U TeM CHAbHEe Pa3MBITHI TPAHHUIEI MEKAY HUMM.

Tak, monysAmMN pasHbIX BUAOB PHIO, 0GHTAIOMIAX B MHOIOYHCIEHHBIX 03épax
nenbThl Bosru, 60bmyio 4acTh roja MOJHOCTHIO H30JIMPOBAHEI APYT OT APYra.
ObMen ocobAMM MY NOIMYIANMAMEA BOSMOKEH JUIb SIIU30{AIECKH BO Bpems
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FEOrPA®UYECKMUE NONYSLMUN CONKHU

CoWiKK1 U3 pasHbIx
reorpadu4eckmnx
nonynauuii
oKpalleHsbl

no-pasHomy | il

Apeaneupa

Puc. 63. V coek 13 pasHbeiX reorpadgmyecKuxX MONYJAANMA XOPOLIO 3aMeTHEI Pa3IHInd
B OKDPACKE OllepeHUs

BECEHHET0 TOJIOBOAbLMA, KOrJa 3aTallIdBalOTCA OOIMIMPHEIE IIPOCTPAHCTBA MEMAY
038paMu U PLIOBI MOI'YT IePEMELaThCA U3 OJHOI0 03epa B Apyroe. ¥ COHKH, HMe-
1o1el OOIIMPHBIH CIVIONIHOM apeast B pefiesiaxX JieCHOI 30HbI EBpoIIBbI, HATPOTHB,
IPAHUIBI MEXAY HNONYJANUAMM PasMBITh. MeKay COCeJHUMM NONYJIALUAMM
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OTHUX ITHI[ IPOMCXOAUT MOCTOAHHEIN, MIPABAA OI'PAHUUYEHHBIH, 00OMeH oco0AMM.
MesknonyIsnuoHHBIE PDA3JIHYNAA COEK OTPAKAIOTCA B OKpacKe onepenus (puc. 63).
XoTdA NTUIEI U3 Pa3HBIX reorpaduuecKux NOMYJISAIMANA B LIeJIOM XOPOILIO pasjinya-
IOTCHA 0 BHEIIHUM ITPU3HAKAM, Té COMKH, YTO ODMTAIOT B 30HAX NONYJIAIHOHHBIX
TPaHUL], UMeIOT IIPOMEKYTOUYHbIe BAPHAHTHI OKPACKH OIEepeHMA.

BHemmHMe pas/jMYUA YJE€HOB Pa3HBIX IMONYJANUI MOIYyT OTPaKaTh O4YeHb
BayKXHOe fABJEeHHMEe — MPHUCIOCOOJIEeHHOCTh MONYJANMN K MECTHBIM YCJIOBUAM
obUTaHUA: KIMMATY, PACTUTEJILHOCTH, XapakTepy numu u T. 1. Haubonee apko
MEXKIIONYJIANUOHHBIE PA3JIMUNA ITPOABIAITCA ¥ BUAOB ¢ OOIIMPHBEIM apeaJjioM,
B Pas3HBIX YacTAX KOTOPOIO YCJOBUA o0MTAHUA HeoAWHaKOBBI. IIpumepamu Ta-
KHUX BUJIOB MOTI'YT CJOYHTH OypbIiA MeBelb U OOBIKHOBeHHad nucuna (puc. 64).

YHcaeHHOCTh ¥ MIOTHOCTH IOIYJSAUMH CIYKAT BA'KHBIMH €€ XapaxkTepuc-
TUKaMi. Jueaennocmy NONYIAIANA — 3TO CYMMAaPHOE YHCIO COCTABIAIOIINX
eé ocobeil. 3HaAHHe YMCICHHOCTH MOIYIAIMM BAajKHO OIS OLEHKH M IPOrHO3a
eé cocToAHHA. BBICOKas YMCIEHHOCTH CBHAETEJIbLCTBYET O IPOIIBETAHHHU IIOIY-
aanun. O6BIYHO INPOUBETAINIHE HOMYIALNNA ITHI, X MJICKOIUTAOIINX BKJIIO-

MEXMNONYNAUUOHHBIE PA3JIN4USA Y OEBIKHOBEHHOW JIUCULLbI

Tobonbckan

Puc. 64. Bun oObIKHOBEHHAS JHCHILA COCTONT M3 HECKOJIBKHMX IIOITVIAIAN
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4aloT JeCATKHU ThIcAY U GoJiee ocobeil. Huskasa yMcIeHHOCTH NONMYJIAUHN YacTO
YKaseIBaeT Ha TO, YT0 YCJOBUSA IJf CYIIECTBOBAHUSA BHIA HeOIaronpHsTHBI U
eMy VIposKaeT McYe3dHOBeHHe. Bce BeIMHMpalompe MONYAAINMHA UMEIOT HU3KYIO
YUCJIEHHOCTh U B IeJIfAX OXpaHbl 3aHeceHsl B Kpacayoo kHUry (puc. 65, 66).

YucneHHOCTh MONYJANKA B MPUPOJAE BBICHUTL O4eHb CJI0KHO. OOBIUHO
JJIA 9TOTO HCIOJB3YIOT TAKOH IOKasaTesdb, Kak naomuHocmy. 1110THOCTE BBI-
pakamT B umncye ocobeif, TpUXOAANINXCA HA eUHUIlY myomanu (Mm%, ra, Km?)
uan oowéma (i1, m%). HanpuMmep, IJIOTHOCTH NMONMYJAIHK PBIXKEH IOJEBKH,
camoro oGbIYHOTO rpeidyHa JecoB Cpexneit Poccmu, Bapeupyer or 5 mo 40
ocobeit Ha 1 ra. 3HasA IJIOTHOCTH MONYJIANMHA B PA3JHYHBIX MECTOOOHTAHUAX
H JIOJII0 KasKJ0T0 U3 MecTOOOMTAHUN B apeaJe MONYJIANNAN, MOXKHO PACCUUTATD
YHUCJIEeHHOCTH Beeil nonyaanuu. Kpome Toro, 1aHHBIE O MJIOTHOCTH IO3BOJIAIOT
KOJMYECTBEHHO CPABHUBATHL PASHBIE IONYIALMM, He npuberas K BhIACHEHHIO
HX YUCJIEHHOCTH.

Ins ycmemrHoro pasMHOKEHHS MHOTMX »KHMBOTHBIX HE00XO0JUMO, 4YTOOBI
IUIOTHOCTH TIONYJIALMHA AOCTHUraja ONpeaeéHHON BeJludYuHEl (puc. 67).

YucieHHOCTh U IUIOTHOCTH MONYJIAIMN ¢ TeYeHHeM BPEMEHH He OCTaITCH
HeM3MEeHHBIMHU,

PoxaaeMOCTs ¥ CMEPTHOCTL — IVIABHBIE IPOIECCHI, OT COOTHOIIEHUS KO-
TOPBIX 3aBUCHUT, OyAeT JIM YUCJIEHHOCTH MOMYJIALHNA PACTH, COKPAIIATbCA MK
ocraBaThCA cTAOUNBbHON. Pork1aeMoCTh — 3TO YHCJIO 0co0eil, KOTOpoe MOABHJIOCH
B IONYJIANNH 38 ONpeAesIéHHbLIH OTPe30K BpeMeHH (MecAl, rox). CMepTHOCTE —
3TO 4HCa0 ocobeit, KoTopoe morubji0 B MONYJANMN 34 aHAJOTHYHBIH OTPE3OK
Bpemenyn. Ha uaMeHeHUe YMCIEHHOCTH IONYJIALMH MOTYT BJIHATH TaKyKe IPO-
IeCChl uMMmu2zpayuu (BceJeHUA) U amuzpayul (BeICeJIeHus).

Crpykrypa nomyasmum. [lonyasiuuio MOKHO HOAPA3AENIUTE HAa YACTH, HCXOASA
W3 HEPABHOLEHHOCTH 0coleil 10 KaKMM-TO IPU3HAKAM: II0 BO3pacTy (MOJOAbIE U
crapsle), moay (caMIbl ¥ cAMKH), 0COOEHHOCTAM pasMellleHHs B IPOCTPaHCTBe,
COILMAJILHOMY paHry (JAujaepbl M NOAYMHEHHBIE), noBefeHuo. CooTHoOIIeHHe
TAKUX YacTell HaselBAIOT CTPYKTYypoil momyasnuu. COOTBETCTBEHHO, MOBOPAT
O BOBPACTHOM M IIOJIOBOM, HNPOCTPAHCTBEHHOM, COIMAJIBHOMN, 3TOJOIMUYECKON
(oBeJleHUeCKOH) cmpyKmype nonyiayun.

B pasHBIX yacTsaX apeajia, 4 3HAUUT B PA3HBIX YCIOBHUAX CPeAbI, CTPYKTYpPa
TIONMYJANKMNA OJHOTO U TOT'O K€ BUAA MOoXKeT ObITh pasnuyHoi. Hanpumep, B Taiire
Cpegrero u HOskHOrO Vpana nmonyJasllny JeCHOIO JEMMHHIa COCTOAT IPUMEPHO
U3 PABHOTO YHMCJIA CAMIOB U caMoK. B monyasnuax, obUTalONIUX y CeBepHOH
TpaHUILl JECHOHW 30HBI, CAMOK BTpoe Ooibime, yem camioB. IIpeobiananue ca-
MOK B CE€BEPHBIX IMOOYJAINHAX MO3BOJIAET »KHBOTHBIM OBICTpee pPa3MHOMKATHCHA
M BOCCTAHABJIMBATHL UYHMCJIEHHOCTL, KOMIEHCUPYH BBICOKVIO Irubesib B YCIOBHAX
O4YeHb CYypOBOI'O KJiMMAaTa.
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OXPAHAEMBbBIE PACTEHUHA

BopnsHoiA
opex — YUNUM

Oepuana
ycTpalualowas

OCTPOKOHEYHbIN

JKeHblleHb
HAaCTOALLMIA

Puc. 65. Bugsl pacTeHHil, NONyAANTH KOTOPBIX MAJOYMCIEHHEI, 3aHECEHA!
B Kpacuyo kHury
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Manuiid, unu
TYHAPOBBIA,
nebepgk

Crepnanb

ATRaHTUHECKUA MOPX

R e T Pycckas
Bbl Onb
'W&_w":.b” ik
: o

”~

CHeXHbIW
GapaH

Puc. 66. Hexoropble BBl }KUBOTHBIX, KOTOPBIM yrpojKaeT HCHYe3HOBEHHEe
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HACJNIEHHOCTbL M NNIOTHOCTb NONYNSAUUMU
i 1 ':.-. i»

MnoTHOGTE NoNynAUMA capaHym 1 GaGoYKM MOHapXa B Nepuoabl MUrpaunii AocTUraeT
HECKONLKKX ThICAY ocobel Ha rekTap

L it fh LT e iy il e e

HekoTopbie BUAL Yaek pasMHOXaloTCs UL NPW . BICOKOIN NAOTHOCTW NONYASLAN

Puc. 67. YucnenHOCTh ¥ IUIOTHOCTH — BasKHbIE XAPAKTEPHCTHKH MOy IALAHA
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CTpyKTypa HONYIALMUNA M3MeHSAeTCA TaKsKe Ha PasHBIX 3Tamax rofoBOro
muKJIa. BoabmInHCTBO BOPOOBMHBIX NTHI[, HAIIPDUMeD CHHUIIBI M IIONOJ3HH, B
epuoJi PA3MHOKEHUA, T. €. BECHOM U JIeTOM, 00HTAIOT HA OXpaHAeMBIX IHe3-
JIOBBIX y4acTKax — Teppuropusx. OceHbi0o, KOrja NTeHIbl yKe MOTYT XO0pOIIo
JeTaTh ¥ CAMOCTOATEJILHO A00BIBATh cebe MUY, ITHUIILI C ABYX WK TPEX cOocel-
HUX TePPHATOPHUIL 00beHHAIOTCA B CTAM, KOTOPBIE COXPAHAIOTCA A0 Clefyroniei
BecHbl. Takas mepecTpoiika IPOCTPAHCTBEHHOU CTPYKTYPHI IOBBIIIAET JKU3HE-
cnocobHOCTE monyaAanuii. OXpaHa IHe3I0BBIX TEPPUTOPHU HYIKHOTO pasMmepa
rapagTUpyeT 00ecIieueHHOCTh BEIBOAKA MHUIIEH, a cTailHBIi 00pa3 }KU3HU OCEHBIO
1 3UMOM ITOMOraeT Jierde o0HAPYIKHUThL KOPM M 3aIIUTHTHCA OT XHIHUKOB.

Taxum obpasom, 0coOOEHHOCTH CTPYKTYPBI NOOYJIAIHH CBA3AHBI C YCIOBU-
AMM eé 00MTAHUA U HOCAT IPHUCHOCOOMTENbHBEIH XapakTep. Y IOPAAOYEHHOCTE
B3aMMOOTHOIIIEHUH 0coGell B MONYJANNNA U MPHUCIOCOOUTEIbHAA IePecTPOHKA
eé CTPYKTYPBI B COOTBETCTBUYU C U3MEHEHUAMH YCJIOBUH 00MTaHMA YKA3BIBAIOT
HA TO, YTO MONYJALNNA — 9TO HAZOPraHM3MeHHadA CHCTeMa.

Bonpocb! u 3agaunsa

O6bsiCHATE 3HAYEHWE TEPMUHOB «MOMYNALWA», «4UCNEHHOCTb NONYNALMK», «CTPYKTYpa

nonynaumnm».

Yiaxute npudnHbl GopMUPOBaHWS B NPUPOAE BHYTPUBUOOBLIX TEPPUTOPUANBHBIX FPYr-

NUPOBOK (NONYNALMA).

Mcnonb3ys MHGOPMauMIo, NPeaCcTasneHHyio Ha puc. 63, onpepenute, kakue ocobu u3

npeacTasuTeneil pasHbiX NoNynsauvin coek Hambonee oTnuyalnTca Mexay coboi no ok-

packe onepeHus. KakoBbl NPUYMHBLI TAKUX Pa3Nnuumin?

BbiAiBUTE B3aMMOCBSA3b MEXAY YCNOBUAMM Cpeabl U CTPYKTYPOR NONyAaLmn.

[5] Ha puc. 65 1 66 naoGpaxeHbl BUALI PACTEHUIA W XUBOTHbIX, YUCAEHHOCTL NOMYMALMIA KO-
TOPbIX HAXOAUTCA Ha OYeHb HU3KOM YPOBHE. M3y4mTe KpacHyio KHUIy CBOEA MeCTHOCTK 1
NOArOTOBLTE NPE3EHTAUMIO O PEAKMX W NCHE3aI0LWMX BUAAX, OCOBEHHOCTAX ux Gruonoruu,
apeane npovapactaHusa (Mectoobutanus). Npennoxure mepsl N0 OXpaHe U BOCCTaHOB-
NEHWIO NONYNSUMIA PEAKUX 1 NCHE3aloLWUX BWAOB CBOE MECTHOCTM.

©

§ 33. Bo3pacTHasa v nNonoBas CTPYKTYpPbl nNonynauuu

b B cuny kakux ocobBeHHOCTel nonynsuus npegcraenser coboi HapopraHus-
b MEHHYIO cucTemy?

IMonynanuu M066IX OPraHU3MOB COCTOAT U3 ocobeil pasHOT0O BO3pacTa ¥ IoJia
(ecu peun UAST 00 OpraHM3Max C MOJOBBIM Pas3MHOMKeHHeM). JacTo mosnoByio
¥ BO3PACTHYIO CTPYKTYPHI NOMYJIAIUH PACCMATPUBAIOT COBMECTHO, TOT/la 'OBOPAT
o neMorpaduyeckoil cTpyKType nonyiasanuu. Jemozpagus — HayKa O COCTOSAHUH
U pasBUTHH IONyasuuii (or rpeq. démos — HapoA, graphé — numy). Baxkusie
3aja4u zieMorpauu — OMMCAHHE U AHAJM3 II0JIOBOTO M BO3PACTHOI'O COCTABA
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AEMOIrPA®UYECKUE NMUPAMUAODI

Hurepusa

30—39
20—29
10—19
: 0-9
wens 0 20 16 10 5 10 15 20

- T p—

Puc. 68. [lemorpadmueckne mHpaMHALI HACEJEHNUA Pa3HBIX CTPAH

HacesnenudA. 'papuueckoe n3obparkenue COOTHOIIEHMS 0c0o0ei pasHOro BO3pacTa
HaB3BIBACTCHA 603paAcmMHOL nupamudod, a eClIu OTPAKEHO TAKKE COOTHOIIEHHE
ocobeit pasnoro moja — demozpaguueckoi nupamudoi (puc. 68). 3nanue
AemMorpa)uuecKoil CTPYKTYpbl NMONYJANNN NO3BOJAET MPOTHO3UPOBATH M3Me-
HeHHe YMCJIeHHOCTH DA3HBEIX OPraHH3MOB, YTO OYEHb BAXKHO AJS CENBCKOrO
X03AMCTBA, OXOTHUYLETO JeJ1a, OXPaHbl PeJIKMX BH/JOB KMBOTHBIX U PACTEHMII.

Bospacraas cTpykTypa nonyaamun. XapakTep BO3PACTHON CTPYKTYDHI MOy -
JAIAA CBA3aH ¢ OMOJIOrMYEeCKUMH 0COOEHHOCTSMHY BH/A, CTaANel KU3HEeHHOro
UUKJA, YCIOBUAMHU BHeINHeN cpeArl. Camasi mpocTasi BO3paCTHAsA CTPYKTYpa
CBOMCTBEHHA NMOMYJIANMUAM OPraHU3MOB C OJHOKDATHLIM Pa3MHOMKEHUEM U KO-
POTKO# MPOJOJIKUATENILHOCTHIO HU3HH. TaKOBHI OlHOJIETHUE TPABLI, HAIIPUMED
MapbAHHUK JyOpaBHEBI (MBaH-Aa-Maphs) NN POMALIKA JEeKapCTBeHHAHA, IITHPOKO
pacinpocTpaHéHHBIe B cpejHeit monoce Poceun (pue. 69).

B nepsoii nosoBuHe Masg MOMKHO BHZETH TOJBKO MOJIOALIE PACTEHHA, B KOHILE
Mas — WIOHe HaYMHaeTCA HUX I[BETEHHUE, a4 C CePeAMHbI JeTa [0 OCeHH Ha eIé
LBETYIIUX PACTEHUAX CO3PEBalOT ceMeHa. B okTabpe oTuBermue u cOpoCHBIITE

6 — Euvona, 9 xa.
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BO3PACTHAS CTPYKTYPA NONYNAUNA

3onotononocHbli ahrnocemMmnoH,
0OUTAIOLLWIA BO BPEMEHHbIX
Bopoémax BoctoqHoh Adpurkn

Pomallika nekapcreeHHasn

Monynauvn 3TMX BUOOB COCTOAT U3 ocoGeil oaHoro Bospacra

CNOXHARA

Monynauwa TpaBaHOR NAryLIKKM COCTOMT U3 ocobeil pa3Horo Boapacra

Puc. 69. Ilonyaanun ¢ HpocToil M CJHA0MHON BO3PACTHON CTPYKTYPOI
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ceMeHa pacrenuf mornbGaior. Taxuwm ofpasom, TONYJIAOHE STHX BHAOB B KO-
Doit mepHOZ BpeMeHH NpeXCTABICHBLI OCODAMA OIHOMO MOXOJSHAS W BO3DACTA.
[Iokonrenne — 3TO Bce MOTOMKH, DOSBHBIINECA B [TONYJIAIHN OXHOBDEMEHHO.

AHANOrHYHO NPOCTAA BOBPACTHAS CTPYKTYDA MONYARLMH XAPAKTEDHA IS
MHOTHX OAHOJETHHX TP4R CTeueH M OVCTHHB, 4 TAKME NI TONVJIAIHN HeKo-
TOPHIX PBI6 ¥ paxooGpasHBIX, 00UTAIOMKX BO BPeMEHHKIX HONHOCTRIO TIePECHI-
XAWIMUX BOEOEMAX.

Y ODraEHAMOB ¢ MHOTOKDATHHIM DPa3MEOMXKEHHEM M OTHOCHTEIBHO 5ONb-
WO NMPOAGAKHTENBHOCTBIO JXHSHA BO3PACTHAT CTPYKTYDPA HAMHOTO CJIOMKHEE
{cm. pme. 69). B Taknx mOOyAALMSX 0JHOBPEMEHHO NPEACTABICHE 0COGH pas-
HBIX Dokoncnmi. JlioGas mDonynANwe TPABAHON JATMVIIKH BeCHOM COCTOMT H3
HeTIOJIOBO3PeJIbIX W rOTOBHIX K DAZMHOMEHHI) XHBOTHEIX PAIHOTO BO3PACTE.
B Hauane neTa 9acTe DONVIAOMH NPEACTABIEHA TAKMKE NHUMHKAMH (FOJOBAC-
TEKaMu), B cepeanne nera, xorja 3akaHuWBaeTcA MeTaMoOpd0d, DOOYIALAA
BRIYALT JIHI'YUICK HOBOTC H TIPEKOUX MOKCJIeHHH.

Kax BHAEM, BOAPACTHAA CTPYKTYDP#A NONYIHUHMA 3aKOHOMEDHO H3MeHAeTCH
€ Te¥eHHEM BPEMEHH, UTO CRR3AHO ¢ IePHOAMUYHOCTLIO0 DASMHOM(CHIA.

HzveHeRn# BO3PACTHON CTPYKTYPEL TOMVASLKK MOTYT OLITE CBARAHEI TAKMKE
¢ BI#HHHEM YCJIOBYI CpDEXNLl,

Pucx morubuyThs oT HeGaaronpwsaTHeIX GUKTOpOB BHeMEHeHd cpeln! ¥ I110-
OYASLHA ¢ OPOCTOH BOSPACTHON CTPYKTYPOH OueH: Beawk. Heo:XmaaEHoe
ODOXOA0AaHyAR HIH 3ACYX8 MOTYT BEI3BATH MACCORYH) THORINh OprapmaMoB HA
PAHHEX CTAAMAX DAIBHTHA, KOrja OBHM 04YeHb VEIBAMEL Taxas monmyvadmus
MOMKET BEDRATE TOJBRO BIArogaps orpoMHO¥ IIOZOBUTOCTH, ITO 00eCIIeYMBAET
BRDXHERAHME XOTA OB Y&CTH HNOTOMCTEA.

HMonynamua ¢o cA0MKEOHK BO3PACTHO CTPYKTYPOH He CTOML UYYBCTBATEILHA
K mMaccoBoli rmfefir IOTOMKOR OAHOTO TIOKOJEHHA, TAKX KAK B Hell Bcerga ecTh
Bamac cnocoOHBIX K PABSMHOMEHHK 0COdeH CTAPIIMX NOKOJeHKH, KUTOpPEHe
B CNEAYWOINHH Ce30H pasMHOKeHHA ofecnedar BOCIHPOH3BOZCTBO. CIIOMHAS
BOJPACTHAA CTPYKTYPaA ofecIie4yHBaeT TONYASOEH GOMLIIVIO VCTOMMMBOCTE OO
OTHOIIEHHIO K HeOJaroNMpPUATHHIM QAKTOpPAM OKPYMAMIIEH CPerbL.

Kakr BEAHO, BOSPACTHAA CTPYKTYpA MONYJIHITHY CBA38HA ¢ PO IACMOCTLIO
H CNMEDPTHOCTEIO, 4 BOSDACTHEE MUPAMHEIL OTPAYKAIOT COOTHOLIEHHE 9THX IIDO-
ueccoB. EcH posIaeMocTb IPRROCXOAUT CMEPTHOCTD, TO ZOMXA MOJIOALIX ocobeii
BEAUKA. {HCICHHOCTS TAKOH DOIYIAIZUA PACTET, & BOSDACTHAS IHDAMIIA UMEeT
HIAPOKOE OCHOHAHWE H Y3KY:0 Bepmuny. BoapacTHeIe THpaMuALI ¢ Y3KAM OC-
HORAHHEM X3PAKTEDHH AN NONYJIATHNE, YHCIEHHOCTE KOTOPEIE COKPAITACTC.
OJTH 3aKOHOMEDHOCTH CBONCTBEHHE M AJIA NONYIANM 9e/10BEKA.

Ilonogas CTPpYKTypa NONYJASINMM OTPAMKAET COOTHOUIEHHS YHCAE CAMIIOR
H CaMOK. JTO COOTHOMEHHE OOBIYHO PA3JIAYHO peau ocobeil pasHbIX BO3DACT-

&=
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HeIX rpynn. Takum obpasom, IosoBas CTPYKTYpPa MONYJAINUNA TECHO CBA3aHA
¢ eé BO3PACTHOM CTPYKTYpPOil. B monynanusax nmo3BOHOYHBIX XHBOTHBIX, B TOM
YHCJIe ¥ YeJ0BeKa, YHCJI0 CAMIIOB ¥ CAMOK MPHUMEPHO OJMHAKOBO, OJJHAKO Cpeau
JIeTEHBIIIeH U HeIoJ0BO3PeJBIX 0co0eil caMIlOB HeCKOJIBKO DoJIbIe, YeM CaMOK.
9TO COOTHOIIIEHWE BRIPABHUBAETCA KO BPEMEHH IOTOBHOCTH K Pa3MHOXKeHHIO, a
cpean crapbix ocobeil J0Jsi CAMOK CTAHOBUTCS HecKoJbKO Goabmne. Taxoe ma-
MeHeHMe II0JI0BOH CTPYKTYPHI CBA3aHO ¢ Gojiee BHICOKOH CMEePTHOCTHIO CAMIIOB,
ueMm caMoK. M3BecTHO, uTO camisl Gojiee TOABHIKHBI, a CJefoBaTe/IbHO, Gomee
3aMeTHBI U JAOCTYIIHBI AN XHIMHUKOB. Kpome Toro, camiiel 60Jjiee arpecCUBHEI
U Yalle BCTYIAIOT B 03KeCTOYEHHBIe APaKH, HAIpUMep BO BpeMs OpadyHBIX TYp-
HHPOB MJIM IIPM OXPAaHe WJIM 3aXBaTe MHIWBHAYAIbHON TePPUTOPHU. ITO NOPOH
BeJIET K TpaBMaM M rubenmn.

5 )) Y10 Takoe napTeHoreHes?

B nonyasuusax »XUBOTHBIX, CIIOCOOHBIX K NapPTEeHOIeHeTUUECKOMY pasMHOMKe-
HUIO, KOT/J1a SMOPHOHBI PA3BHBAIOTCA M3 HEOIJIOJOTBOPEHHEIX AMIL, 110 YHC/IEHHOC-
1 npeobsanaoT caMKku. IIpuMepaMu MOTYT CAYKHUTH TAJOYHHKHA U TiK. [Ipuuém
y TJel U3 MepesuMOBABIINX AWI[ BHIXOAAT TOJBKO CAMKH, TAK YTO C BECHBI JI0
cepefuHbl JIeTa MMONYJSANUH MOJHOCTHIO IPEJCTaBIEHbl 0eCKPBLIBIMH CAMKAMH
3—4 noxonenuit, CaMIbl B CAMKH C KPBLILAMH IOABIAIOTCA TOJHKO B KOHIE
JleTa, KOT/ZIa ¥ IPOMCXO/IUT M0JI0Boe pasMuoxenue. OCeHbI0 B3pPOCIble HAaCeKOMBIe
noru6aioT, a OIJIOAOTBOPEHHbBIE AWIA COXPAHAIOTCA A0 cieyionieil BecHsl. [lapTte-
HOT€HeTHUYECKOe PAa3MHOMKEeHHE II03BOJIAeT
MOMYJIALIMAM TJIEH UCKIIOUHUTEIHLHO OBICTPO
HapalMBaTL YACIEHHOCTEL B TedeHUe JleTa
M TaKUM 00pasoM KOMIIEHCHPOBAThL M'MOeb
SAWI B 3UMHHUN EPHOJ.

OTMeTHM, YTO OCOOM PA3HOro IOJIa MK
PAasHBIX BO3PACTHAIX I'PYIII HEPEAKO obuTa-
IOT B HEOAMHAKOBBIX YCJOBHUAX U MOTped-
JIAIOT PasHYI0 IMUILy. 3T0 0COGEHHO APKO
MIPOABJIAETCA V }KUBOTHLIX C JHYUHOUHOH
crazueil passutud. ['oN0BaCTUKH TPaBAHON
JIATYIIKHA OOUTAIOT B BOJOEMAX U KOPMATCHA
pacTUTeIbHON MuIieif, a B3pocJible JIATYII-
KH GOJILIITYIO YACTh BPEMEHH IIPOBOAAT Ha
cyllle cpeay ChIPOM TPaBBI, I'Zle OXOTATCH
Pric. 70, Canern it cAMKa ACTDEGA- Ha YKYKOB M IIPOYNX OECIIO3BOHOYHBIX U~

TETEPEBATHHKA BOTHBIX. ¥ ﬂCTmﬁa-TE‘TeDEBﬂTHI’H{a CaMEH
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HaMHOTO KpYyIIHee CaMIlOB, II09TOMY OHH OXOTATCA HA 6ojee KPYIHBIX NTHI[ —
roayOeit u (pasaHOB, B OTJHYME OT CAMIOB, B J00bIYe KOTOPBLIX Ipeobaamaior
MeJIKHe JiecHble NTuils! (puc. 70).

Pasnuuusa B 9KOJIOrHYECKHX CBA3AX MEKAY 0COOAMM Pa3HOro MoJa H BO3pac-
Ta CIIOCOOCTBYIOT YCTOMYMBOCTY MOMYJISIIAM, TOCKOJBKY CHUMKAIOT BEPOATHOCTE
KOHKYPEeHLIMH, T. €. CONePHUYECTBA 38 KaKOH-TO KOHKPETHBIN pecypc.

Bonpocsl 1 3agauna

O6bacHUTE 3HaYeHne TepMunHa «aemMorpadus».

* Wcnone3ys 3HaHWa no reHeTuke, 06bacHUTE, Bnaroaaps Yemy B NonynaLum noaaepxu-
BaeTCH COOTHOLIEHWE CaMUOB v camok, Bim3koe Kk cooTHoweHmnio 1:1. Kakue npudmHbl
cnocoBCTBYIOT U3MEHEHUIO TaKOr0 COOTHOLLEHUS NONos?

BuisBuTE B3aUMOCBA3L Mexay GMONOrMyeckrMn 0COBEHHOCTAMM BUAA U XapaKTEPOM

BO3PACTHOW CTPYKTYPLI MNONYNAUMIA.

MokaxuTe, Kak B TE4eHUe rofa MeHseTCs NoNoBas CTPYKTypa Nonynsumi BUAOB, pas-

MHOXalOLWMXCA napTeHoreHeTuyeckn. Kakosa Buonoruyeckas ponb napreHoreHesa?
[5]" [okaxuTe, 4TO pasnuyms B 9KONOrMHYECKUX CBA3AX MEXAY 0COBAMM PAa3HOro rona u Bo3-

pacTa 61aroTBOPHO CKa3blBAIOTCH HA YUCNEHHOCTU nonynauuy. OTBET NPOMANIOCTPUPYITE

npuMmepamu.

§ 34. UameHeHUs YNCNEHHOCTU NoNyNALUMA

’) Kakue akTopbl BAMSIOT HA YACTEHHOCTL NOMYNAUMIA?
B

Camoperynauus nomyasnuil. 3aKOHOMEDHOCTH POCTA UMCJIEHHOCTH IIOIY-
JALMNA BIepBbIe YCTAHOBMI pycckuii axosor I'. @. Tayse. B maGopatopHoM
aKBapuyMme OBICTDHIH POCT YHMCJIEHHOCTH UHQY30PHUA-TYDEIbKH IIPOUCXOIMI
TOJIBKO B Te€YeHHEe KODOTKOTO IPOMEKyTKA BpemeHu. C ompeesIéHHOTO MO-
MEHTAa POCT YUCJIEHHOCTH 3aMeAJIANCH, a JOCTUTHYB ONpeeéHHOH IIJIOTHOCTH,
YHCIeHHOCTh NMONyJAUMMU cTabuamaupoBasack (puc. 71). Orpanuuenue pocra
IOMyIANMH MHKDPOOPraHM3MOB OBbLJIO BBI3BAHO HAKOIJIEHHEM B OKDYIKaloOmIeil
cpelle IPOAYKTOB 00MeHa BeIecTB. JTO TOPMO3UJIO CKOPOCTE AeJIeHHUA KJIIETOK.

Takum o6pasom, orpaHHYEHHE POCTA MOMYJANUHM OOYCIOBIEHO BIHAHHEM
ocobeil Apyr Ha Apyra, T. €. BHYTPUBUAOBBIMM B3a¥UMOOTHOIIEHUAMH. BHYT-
PUBHIOBbIE B3aMMOJIEHCTBUA — BaYKHBIM MEXAHU3M OTPAHUUYEHHUS IJIOTHOCTH
¥ YUCJAEHHOCTH MHONYJANMNH. YBeluueHHe IJIOTHOCTH BeJEeT K 3aMemlIeHUI0
pocTa YMCIeHHOCTH, a CHHI)KeHHe IIJIOTHOCTH, HaobopoT, CIOCOBCTBYET pOCTY
nonyxanuu. Urak, nonynanusa obiazaer CrocoOHOCTBIO K CAMODEryJIsIlnH,
4YTO MO3BOJIAET CUYHTATH HONYJAIUI0 CI0HON HAaZOPraHN3MeHHOH CHCTeMOil.

Posb BHYTPUBU/IOBBIX OTHOIIEHWI B PeryJislUU TJIOTHOCTH IMOMYJIAIMIL
OYeHb BeJIMKa. B monynsauusax pacreHuii MOKHO HabI0AATH OAABIEHHE POCTA
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POCT NONYNAUUN UHDOYZOPUNU-TYDEJTbKU

MnoTtHocTb nonynsumun

- ]
3 5
Bpema, cyTku

=

KpuBas pocta nonynsuuu nHpyaopun-Tydenbku B akeapuyme

Puc. 71. 3aKOHOMEPHOCTH POCTA YMCJIEHHOCTH HONYJIANUH HHOY30PHH-TY(eJbKH,
aKCIepUMeHTaNbHO yeraHosaenusie I'. @, Iayae

Ans nmo6o3HarenbHbIX

V BBICOKOOPraHM30BAHHBIX JXUBOTHLIX BAJKHYIO POJIb B OTPAHHYEHUH IJIOTHOCTH
NONYAAILMNA UIPAET MeppuUmopuanvhoe nogedenue, Korja oTaelbHbe 0CO0M HIN
MX TPYIIBI He AONYCKAKT NMpeACTABUTENEll CBOEro BH/A HA OXPaHAEMBbIH yYacTOK
meppumopuu.

#usorHble npuberaloT K pa3zHooOpasHbIM criocobam o6o3HaYeHUA TPAHMIL TEPPHU-
ropun. MHOrHe KOIIa4ybH, IICOBble H KYHBH OCTABJIAIOT Naxyvyue MEeTKH, HCIOIb3YH
JUISL 9TOTO BHIJEJIEHHA CHeNUANbHLIX JKelné3 uin Mouy. MeaBegu M mMyMbl KOITAMU
IeNaloT 3a/Mphl KOPhI Ha cTBOJaxX nepeBbeB. OfHA U3 BaxkHeHIMUX QYHKIUH NeHHA
nTun — obosHaueHde IpaHUI] TePPUTOPHHU. X03AeBa TEPPUTOPUN peryifapHO Iar-
PVJIMPYIOT €6 IPDaHMIILl W U3FOHSAIOT BTOPXKEHIeB, IIOPOi BCTYIAA B OXKECTOUEHHbIe
apaku. Hexoropble TeppUTOpPHAJIbHBIE }KUBOTHBIE, HATIPHMEDP IYMbI U OYPYHAYKH,
mepeMeIalTcsa 10 TeppuTopuu, uszberas BCTPeYM C COCEJOM, YTOOBI YMEHLIIUTH
puck (pU3HYECKOro KOH(MINKTA.

TeppHUTOPHATBHOCTD B3POCIBLIX }KHBOTHRIX — 5TO OCHOBHAas IPUYHHA dMUI'DAIIAN
MOJIOJHAKA U CHUIKeHHS IJIOTHOCTH HONYJIAILHNY IIOCJe OYepPeaHOTO Pa3MHOMEeHU,
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MOJIOABIX PACTEHHMI CO CTOPOHEI cTapbix. Hanpumep, B cTapeix eJbHUKAX WJIH
AyOpaBax, HECMOTPA Ha OOMJIME €KeTroHO MOABIAIIIMXCHA CEMAH ¥ TPOPOCTKOB,
He MPOHUCXOAMUT YBEJWYEHHUA IJIOTHOCTH, TAK KAK MOJOJbIe PACTEHHA THOHYT
M3-3a HeJocTaTKa ocBelleHusa. TOTbKO Mociie BEITAaAeHNA YACTH iepeBbeB U3-3a
CTAapOCTH MJIM B Pe3yJbTaTe BeTPOBAJIA MOJIOAbIE PACTEHHUSA ITOJYUYAIOT BOZMOMK-
HOCTh HOPMAJIbHOT'O POCTA M INIOTHOCTL IONYJISAIMN BOCCTAHABINBAETCH.

B npupoasbIx nmonyasanuax 6ecrnpeiesbHOTO pocTa NOMYJIANMH HHKOrAa He
IPOUCXOAUT. ITO MOTJIO OB IPUBECTH K IIOJHOMY UCTOLIEHUIO PECYDPCOB U K I'M-
Oenu Bcell mMOMyJIAIHHA.

Hacro raaBHBIR pecypc, OT KOTOPOIO 3aBUCHUT NIpejesIbHAA MJI0OTHOCTD MOIY-
NAUMH XKUBOTHBIX, — 9TO NHIa. [/ CepBIX IOJNIEBOK — MEJKHUX IPLI3YHOB,
obuTamMUX HA JYyrax M NUTAIONAXCA COUYHBIMH YACTAMH crebieil 31aKoB,
TAKHM PECypPCOM CJIYKHT 3JaKOBas PACTUTEJLHOCTE.

[LnoTHOCTE MOMYJNANME HEKOTOPHIX JECHBIX ITHI, TAKMX KAK MYXOJOBKA-
NeCTPYIIKa MJIHM CHHMIA-rauyka, 3aBHCHT B TEDPBYI0 O4YepeAb OT KOJMWYEecTBa
AyIeJ (Hanpumep, cAeJaHHbIX AATIAMHM), UCIIOIb3YeMbIX NTHIAMHY JJIA BhIBEIE-
HUA NTeHNoB. PassemuBas HCKYCCTBEHHbIE THE3A0BbA (AYIIAHKHA, CHHUYHUKH,
CKBOPEYHHKH), MOKHO YBEJIMUYUTE YHCJIEHHOCTL MHOTHX BHIOB IITHII.

Orpanuyenue YHCICHHOCTH NONMYJXALHMH B mpupome. XoTA cmoCcOGHOCTH
K CcaMOperyasiuuy npucyina 60JbIIHHCTBY MONYJSIMil, 9TO BOBCe He 3HAYMUT,
UTO B MPHPOJI€ UX UYMCJEHHOCTh OrPAaHUYUBAETCHA TOJBKO BHYTPHBHJOBBIMH
B3AaMMOOTHOIIEHUAMHA. ITO CBOMCTBEHHO B OCHOBHOM KDYIHBIM M XHI[HBIM
MJIEKONUTAIOIIUM, & TaK¥e NTHUIIAaM — KUBOTHBIM CO CJOXKHBIMH MONYJIAIN-
OHHOM CTPYKTYpOi M moBefeHneM. OHM crOCOGHBI 61arONOIYIHO [IEPEKUBATE
KPaTKOBPEMEHHbIE YXYAIIEHUS YCJOBHIl XUSHH — 3KApy, MOPO3bI, 3aCyXYV.
WX YMCIeHHOCTh B OCHOBHOM 3aBHCHUT OT OOMJIMSA IHUINH ¥ OTHOCHTEJHHO CTa-
OuibHA — OHA He MOXKET YBEJHMUYUTHCA B passl (puc. 72).

B npoTHBOMONIOMKHOCTE 9TOMY YMCIEHHOCTh OYEHb MHOTHX TPHPOILHBIX
NONYJALUNA OrpaHUYMBAETCA IJIABHBIM 00pDa30M He BHYTPUBUAOBBIMH B3aWMO-
OTHOIIEHHUAMH, & APYTUMH (PaKTOpaMU BHEIIHeH cpeibl: HeGJIaronpuAaATHBIMHA
TIOTOAHBIMY YCJIOBUAMH, 3a00JIeBAHUAMY, XUIIHUKAMY M IIapasUTaMH.

ITonynsanuu, B KOTOPHIX PEryiasipHO rMOHET 3HAUMTENBHAS YACTh 0COGeil,
0061a1a10T BBICOKOM IJIOJOBMTOCTBIO M CIIOCOOHBI K GBICTPOMY pocty. 3TO
CBOMCTBEHHO MEJKHM MJIEKONMTAIOIIMM: MBIIIAM, NOJEBKAM, 3eMJepoiikam,
KOTOpBIe yMHUPAIOT OT GoslesHell M XOJI0a 3UMO#, a TaAKKe HACEeKOMBIM, KOTO-
DPBIX YHAYTOXKAIOT 3UMHUE X0JI0/]a ¥ XHIHUKH — 3€MJIEPOMKH, ITUIBI, TAYKH.
ncaeHHOCTh TAKUX HONMYJIAIME OOLIYHO He OTPAHMYEHA TUIEBLIMU PECYPCaMH,
a4 MeXaHM3MbI CAMOPETYIANMNA YHUCICHHOCTH He PasBUTHI. BHOTHYeCKHe CBA3H
B (popMe mesweudosvix 63aumodeiicmeull Ciy:KaT IJIaBHBIM (GaKTOPOM, pery-
JUPYIOUIAM MX YHMCJIEHHOCTE.
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TUMNbl UBSMEHEHUSA YUCJIEHHOCTU NMONYIAUUNA
< CTABMIIbHBIA A

Yucno nruu Ha nnowamm 100 ra

HYUeno 3aroToBNeHHBIX OXOTHUKAMK

LIKYPOK

e

i

YUCO 3UMYIOLLKMX 0coDei Ha nnoLaan

100 m?

Foabl 10 20 30 40 50 60

Puec. 72. Pasiuunable THIE H3MEHEHWA YMCIEHHOCTH MONYIAIKI B npupoje
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O6bryHasa NpUYUHA MAcCOBON rubesid MEeJIKHX IPLI3YHOB IIPHA BBICOKOM ILIOT-
HOCTH IONYJIANUU — BCIBIIIKA WH(MEKIHMOHHBIX 3aboneBaHuii. B pesyiabrare
YHCJIEHHOCTD KMBOTHBIX PE3KO0 I1afaer. 3aTeM B TeYeHHEe HEeKOTOPOro Iepuoja
NPOMCXOJUT POCT MONYJALIWH, & CJAeAYIOIIas BCIBIIIKA 3a0oJieBaHHI CHOBa
BBISBIBAET NAaJeHHe YMCJIEHHOCTH. B TAKHMX caydaaxX 4YHUCJIE€HHOCTh MONYJIAIHH
M3MEeHUHBA — OHA MeHfAeTCHA B JAeCATKHU pas (em. puc. 72).

Korja yuc/ieHHOCTh NONYJANMNE MEHAEeTCA B COTHM U THICAYM pasd, FOBOPAT
O B3pBIBaxX 4YHCJEeHHOCTH. IIpmMepoM MOryT CIOYKHUTH COCHOBAA NAJEHUIIA U
cUOHMPCKUN KOKOHONPAA — 0abouxky TaéKHEIX JecoB (cM. puc. 72). ObBIKHO-
BeHHO 0K0JI0 90 % sAun 6abouek mopaskarTCs NAapasuTaMu-ANIeeaMu, YTO U
cAep;KHBAET pocT MX uYucaeHHoCTH, OfHaKO B Hanbosiee CHIbHBIE MOPO3bI 3HA-
YHTeJNbHAA YaCTh [1aPa3UTOB He BhIKHUBaeT. I10sTOMy MaccoBoe MOABJIEHUE I'yce-
HHI], KOTOPBIE MHTAKTCH XBO€H, IPOMCXOAUT IOCTIE MOPO3HEIX 3UM. BCIBIIIKH
YMCJIEHHOCTH CUOMPCKOr0 KOKOHONPSA/(Aa MHOT/A IIPUBOAAT K rubesin XBOMHBIX
JepeBbEB HAa OIPOMHOM ILJIOINAIH.

Taxum 06pazoM, U3MEHEHHUSI YMCJIEHHOCTH IPUPOAHEIX NOMYIANNNE CBAZAHEI
¢ OHOJIOTHYECKUMH 0COOEHHOCTAMH BHIOB M XapakTepoMm (PaKTOPOB, KOTOpBIE
KOHTPOJHUPYIOT YUCACHHOCTH 9THX ITOMY/IAIMH,

Bonpocskl U 3apaHud

(1] Wcnonesys uHdopmaumio, NpeacTaBneHHyilo Ha puc. 71, o6bACHWUTE, Kak CBOMCTBO ca-
MOpEerynauuMm npoaenseTca B nonynaunm nHdysopum-tydensku.
O6bAcHUTE, NOYEeMy B NPUPOAE HE NPOUCXOAWT GecrnpenenbHoOro pocTa YUCAEHHOCTH
nonynaunun.
Oxapaktepuayite (akTopb!, NPEnsATCTBYIOLME POCTY YUCNEHHOCTU NPUPOAHBIX MONYNAALMIA.
@) Movemy B COOBLUECTBAX, CO3AaHHbLIX YENMOBEKOM (Cajibl, NOMsA), Yalle NPOUCXOANAT BCMLILUKW
4YUCNEHHOCTU HACEKOMbIX-BpeanTenen, 4em B NpUpoaHbIX coobuecTtsax? OTBeT aprymeH-
TUpynTe.

BMOJIOrMYECKUE COOBLLECTBA =

B m060i TOUKe IIaHETHl, IZie CYIIECTBYET KNU3Hb, 00MTAIOT OPraHu3Mbl
pas3HBIX BUJIOB PAacTeHHH, XHUBOTHBIX, I'puboB u OaxkTepuii. Ilonyiaauun
Pas3HBIX BHAOB B NIPHPOJE HAXOJATCA B INOCTOAHHOM B3aUMOAEMCTBUNA —
COIIePHMYAKT 3a IPOCTPAHCTBO [JIA KHU3HH, (DOPMHDYIOT VCIOBHA
00MTAHUA M CHAYIKAT NUILEeH APYr and apyra. B pesyibrare ninuTeabHOMR
9BOJIIOIIHA B YCJIOBHAX COBMECTHOI'O CYILECTBOBAHUSA

Ha 3emiie 06pA30BAJIMCEH CJIOMKHO U CTPOTO OPraHMU30BaHHBIE KOMILIEKCHI
B3aMMOAEHCTBYIOIUX MONYJIANUE — OHOJIOrMYecKHe coodImecTBa.

Onu npepcraBaapT coboil cucremsl 6oJiee BBICOKOTO, YeM IONYJIAIHNHA,
VPOBHA HAJOPraHU3MeHHOI OPraHu3anuil KU3HN.
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§ 35. BuoueHo3, ero CTpykTypa U yCTOMYMBOCTb

5 o
)/‘ B cuny kakux ocobeHHocTen GUoLeH03 — cnoxHas cuctema?

ITousaTHe Guonenosa. Buonozuueckoe coobujecmeo, ninu 6uoyenos (or rpeu.
bios — xu3Hb U koinos — o6muit), — CI0KHAA CHCTEMA COBMECTHO KHBYIIIAX
H B3aMMOJENCTBYIOIINX OMYIALNE PA3HBEIX BUA0B. MHEIMH CII0BaMHU, KAyl
6moneHo3 npeAcTaBiageT cob0i MPOCTPAHCTBEHHO 0BOCODIEHHYIO I'DYIIIIHPOBKY
B3aMMOCBA3aHHBIX nonynanuii. OcuHOBEIN Jec, AyOpaBa, cTens, 60JI0TO — 3TO
npuMeps! coobmmiectB (puc. 73, 74). Buepssie yuenue o 6MoneHosax o60CHOBAI
HeMelnKu# yuénslit K. Mébuyc.

ITockonbKy GMOLIEHO3 ciaraeTcs M3 MONYJIANMAI, OH, KAK M NONYJAIHH,
npeacraBaser cobodt (hopMy HAZOPraHM3MEHHOM OpraHu3anuu KU3HUE. Kax
u mobadA cucTeMa, coobIecTBo 061a4a6T CTPYKTYPOH U yeToiunBocThi0. CTPYKTYpa
6uomeHo3a — BTO CTPOrUil MOPAJOK BO B3aMMOOTHOIIEHUSAX €0 3JIEMEHTOB —
nonynaauui. YeroiuupocTs 6UOLEHO3a TpeACTaBIAeT coOB0H crocofHOCTE CHC-
TeMBI MOAJEP:KUABATEL OIIPEENEHHYIO CTPYKTYDY.

JI1060i 6uoneHos hopMupyeTcsa B HPOCTPAHCTBE C OJHOPOAHLIMH YCJIOBUAMM
cpe/ibl, KOTOPBIE 38/1al0TCA ONPe/leIEHHBIM couyeTaHueM abnoruyeckux GaxkTopos,
rJaaBHBIE U3 HUX — CBeT, TEMIIepaTypa, BJIaXHOCTh, IOYBA.

IlopobHO monmynamuam pasHoro maciuTada, coobIecTBa pasHOro paHra Ha-
XoaATCA B conoAYyuMHeHUHN: Heboxpinue GHONMEHO3BI BXOAAT B cocTaB OoJee
KpynHbIX. CO0BIIIeCTBO pA3PYIIAOIErocs ITHA MOKeT OBITh YacThIO COOOIIecTBa
JIECHOH IIOJAHBI, KOTOpAas, B CBOIO OYepeab, — YaCThIo H0Jiee KPYIHOrO JIECHOTO
coobmectBa. CamMble KpyIHBIE COODIIECTBA, TAKME KaK TYHIApA, Talra, cTelb,
NyCTBIHA, CABAHHA, TPONIMUYECKUH Jiec, XapaKTePHU3YIOTCA ONPEAeJIEHHBIM THIIOM
PacTUTEJbHOCTH, HACEJIEHUA, }KUBOTHBIX U KJIUMATA.

Paseble BHZBI B pe3yJbTaTe JJIATEIbHOM 9BOJIOIIMHN IIPHCIOCOOHINCHL K COB-
MEeCTHOMY CYIIEeCTBOBaHMIO B coobigectBe (puc. 74). OHM MOCTOSHHO B3aMMO-
JIeHCTBYIOT, CO3aBas cpeay APYr A APyra ¥ KOHTPOJIHPYA YUCIeHHOCTD IIOIYJIfA-
nuii. MeEHO OMOTHYECKHE CBA3H MOANEPMKUBAIOT IEJOCTHOCTEL COODIIEeCTRA.

OcHoBy 1106010 coobigecTsa OPMHUPYIOT TONYJANUM pPacTeHHH. Byayuu
aBTOTPOQHBIMH OPraHU3MaMM, PacTeHHA CO3Jal0T OPraHMYecKOe BeIlecTBO,
KOTOpOE CJIYKUT NUIeH AJA *MUBOTHLIX U rpuboB. IIuimessie cBA3H — riaaBHas
(opma B3aMMOAEHCTBHN MeKAy MONYJIANUAMHA B cOODIIECTRE.

IIpocTpaHcTBeHHas cTPYKTypa Omouenosa. Ilpaktuueckn B Jr0b6oM coobmre-
CTB€ CYIIECTBYIOT I'DYIINbI PACTEHHM pasHOM BBICOTHI, (GOPMHUPYA 6epMUKANLL-
HYyto empyxkmypy 6uoyenoza — apyciocms. B KauecTBe mpuMepa paccMOTPUM
coo0l1ecTBO MIMPOKONUCTBeHHOro jeca (puc. 75). IIlupokosucTBeHHBIE Jeca,
paHee IIHUPOKO pacnpocrpaHénHsie B Espone, 8 XVII B. 6b111 B 3HAYNTENBHOM
mepe BeIpyOsensl. B Pocenn mupokonucTBeHHBIE Jieca coxpaHuaucsk B Cpegaem
ITososxbe, Tynsckoit u Kypckoit obnacrsax, a rakske Ha [JaabHeMm Bocroke.
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Crene

Mopckoe aHo

Puc. 73. IIpumeps coobuiecTs
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BMOLEHO3 PEKH

Puc. 74. llenocTHOCT cooBIecTBa PeKH NOAAEPIKUBAIOT GHOTHYECKHE CBASH MEMKAY
OONYJANHAMH PasHBIX BHOB
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HaubGosee BBICOKHE JePEBbA C BBICOKOPACHOJIOKEHHBIMH KPOHAMH M IIOJ-
HOCTBIO OCBEIEHHEBIE COJTHIEM: ny0, Jumna, siceHb, B3 — (POPMHUPYIOT IepBbIH
(BepxHuii) apye. JlucTsa 5THX AepeBbeB norjouiaeT Gojiee MOJOBHHBI 3HEPIUU
COJIHEUHOI'O CBeTAa.

Husxe pacnoJiaraercs BTOPOH sipyc. 9TO CPaBHUTENbHO HEBBICOKHE JHePEeBbA:
IuKaa A0J0HA, IUKas Ipylla, KI€H, pA0uHa, yepéMyxa, KOTOphIe IIOTJIOMIAarT
ompeeIEHHYIO YaCTh CBeTa, IIPOIIe/IIero CKBO3h BEPXHUH APYC PaCTUTEIbHOCTH.

Tperuit sipyc chopMUpPOBaH KyCTAPDHMKAMU: OPEIIHMKOM (JemuHoii), Ge-
peckJeToM GopojaBuyaThiM, OysuHOM, KasnHO#. KycTrapHukM mpucoocodiaeHb
K CpaBHUTeNbHO ciaboMy OcBemieHuio, Tak Kak He 6Gosee 10 % sHeprum coJ-
HEYHLIX JIy4Yell IPOXOIHUT CKBO3b BEpXHHUE ABa Apyca.

YeTpépThIil ApYyC pacTuTeabHOCTH CHOPMUPOBAH PadHOOOPAa3HBIMH TPABAMM.
Ito, Hanpumep, puanka, JaHILII, 3eMIAHAKA, TAalIOPOTHUKHY, UBAH-/1a-Mapb,
rpaBUJIAT, repaHb, TaBoJra. TpaBel MCHOJB3YIOT OCTABIIYIOCA YACTh SHEPrUH
Connna, tak 4ro juinb 1% DpsMOro COJHEYHOIO CBeTa JOCTHTraeT MOYBHI.
B MecTax ¢ u30BITOUHLIM YBJIAKHEHUEM MOYKHO BBIJEJHUTL M INATHIH ApyC pac-
TUTEJNLHOCTH, IIPEICTABIEHHBIN MXaMH.

PacTenns Kakaoro sipyca Ipucrnocod/IeHbl K OIpeeIeHHOMY YPOBHIO OCBe-
IIEHHOCTHA M MUKPOKJIMMATY, IPUYEM TU YCJIOBHA AJIA HUX ONTUMAJBHEI.

MHuBoTHBIE TAKIKe HEOJAWHAKOBO MCIIOJL3YVIOT pa3Hblé BBICOTHBIE YPOBHH
(puc. 75). IlayKkn-BOJIKH, MHOIOHOMXKKH, 3Ky KeJIUEl, CJAU3HH, JOKAeBble UePBHU
CBA3aHBI B CBOEHl KU3HEJEeATEeJILHOCTH C MOYBOM, JIECHOM IOJCTHIJIKON M Tpa-
BAHBIM sApycoM. JKyku-OpoH30BKH, TIM, MHOTHe 0aO0YKH U MYXH-KYPUAIKH
KODMATCA HA IBETKAX M JIMCThAX BLICOKHUX TPAB U KYCTapHUKOB. I'yceHHIIBI
MHOrux 6adouek: OOAPBIIIHKUIIE], TPAYPHHUILE], YIVIOKDBIIBHHAILEI, HEIAPHOI'O IIIeJI-
Komnpsja, AyOOBOTO KOKOHONIDALA — IKUBYT B JIUCTBE JlePeBbeB U KYCTAPDHHKOB,
ocBauBasi OoJiee BLICOKHE APYCHI pacTHUTEJbHOCTH. Takue MeJKHe MJIEKONUTa-
I0I[He, KaK JIECHBIE MBI U 3eMJEpPONKN, KOPMATCA HA IIOBEPXHOCTH IIOYBBI
U B TpaBsgHOM fApyce. THOMYHBIN KUTEJb ITUPOKOJHUCTBEHHBIX J€COB — COHA-
ITOJIUOK XHMBET B OCHOBHOM HA JI€PeBbAX M KYCTAPHUKAaX. OTOT 3BePEK ITUTAETCH
KeNYAAMM, OPeXaMH ¥ COYHBIMH ILJIOJAMM, & M'HE3Ja yCcTpauBaeT B AYILIAX.

W3-3a HEOHOPOJHOCTH MUKpOpebeda B coobiiecTBe BOZHUKAET HEOAHOPOA-
HOCTH B pacIpe/ie/IeHNH PACTEHUHN B OPHU30HTANLHOM IIOCKOCTH. Ha HebobImmx
BO3BBINIEHUAX OJIHKe K CTBOJIAM AdepeBbpeB, I'le IIO4YBA obe1uHO GoJiee cyxasd
M DBIXJIafd, pacTyT OoJiee CyXOJMOOMEBEIe TPaBhI: (hHuaIKa, JAHIbIN, 3eMIAHUKA,
HBaH-Aa-Maphbs, MeAyHHIA. Bo BIasKHBIX IOHMXKEHHAX 00pasyioTcA 3apociiu
rpasuJjiaTa, TaBoJrH, namnoporHuxoB. Taxum obpasom dopmupyercs moszauy-
HOCMb PACTUTEJIBLHOIO IOKPOBA, OTPAKAIOLIAA 20PUSOHMALBHYIO CMPYKMYpPY
buoyenosa.

CrnepoBaresibHO, B c0ODIIeCTBe CYIIEeCTBYeT 3aKOHOMEDHOe paclipefesieHue
BHJOB B IIPOCTPAHCTBE.
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APYCHOCTb B LUWUWPOKOJIUCTBEHHOM JNIECY

JKMBOTHbIE BepPXHUX APYCOB LUMPOKONMCTBEHHOrO fieca

ST LAN
.-no—-cv:‘_"‘\_. -

I'yceHuua — lNyceHuua

[yB6OBOro HenapHoro = ”hilaﬁcmﬁ
KoKOHOMNpsaa wenkonpsaa ]

100%

KonuyecTso conHe4yHoro ceeta

xypyanka  C/maeHb

3emnepoika hxnno 4eps

Puc. 75. BeprukanbHad CTPYKTypa coobliecTBa HPOKOJHCTBEHHOIO Jieca
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Bupgosasa erpykrypa 6uouenosa. [Ipupoansie coobijectBa o6pa3oBaHbl COT-
HAMHA M TbhlcAadaMH Buo0B. CaMbie Oorarbie BUZAMH cOOOIIjeCTBA — 3TO TPOIIHU-
yecKHe Jeca. B TpOmMuecKux Jjiecax, KOTOphle 3aHMMAIOT Jumb 6 % miomanu
cyImy, o6MTaeT OKOJIO MOJIOBHHBI BCeX M3BEeCTHBEIX B HACTOsAILIlee BpeMdA BHJOB,
7. €. okoso 800 Teicau. Camble DegHble BHIAMH c000IleCcTBA — 3TO IYCTHLIHU.

ITomumMo 0B1IEro Yucsa BUA0B COODIEcTBA XapaKkTepUu3yIOTCA KOJTHUYEeCTBeH-
HBEIM COOTHOIIIEHHEM BHUIOB — eudosoi empyxmypoi. O6LIYHO YHUCIEHHO Ipe-
06J1aa10T JIMIIE HEMHOTHE BUILI, KOTOPEIX HAZBIBAIOT 6UIAMU-0OMUHAHMAMU..
OcTanbHbBIe BUBI, KOTOPLIX B cO0OIIecTBe DOJMBIINHCTBO, MAJIOYHUCIeHHE]. Brimie
IIPA PACCMOTPEHHMH BEePTHKAJIBHON CTPYKTYpPHI OMOIeHO3a ObLIM Ha3BaHBLI He-
KOTOpbIe MHOTOYMCJIeHHBIE BHABI IIHPOKOJUCTBEHHBIX JIECOB.,

MaccoBble BHABI ONIPEAEIAIOT IJIaBHbIe CBA3U B cO00IIIeCTBe, ero MUKPOKJIHN-
MarT, (GOpMHPYIOT CTPYKTYPY M XapakTepHbI# obauK coobiecrsBa. MaccoBble
BUJBI — Ba)KHBIE cpedoobpa3oeamenu. B eBponeliCKMX TAEKHBIX Jecax IJiaB-
HBII BU-cpenoobpasoBaTesis — eJib eBponeiickas (puc. 76). B crapeix enoBbIx
JlecaXx KPOHBI A€PeBbEB IIOIVIOIIAIOT TAK MHOTO CBETa, YTO HUIXKe He PacTyT HU
Apyrue JepeBbs, HU KycTapHukH. Hemapom eBponeiickue TaékHEIe Jeca Ha-
3BIBAOT TEMHOXBOMHBEIMHA B IIPOTHBOIIOJIOHOCTE CHOMPCKHUM CBETJIOXBOIHEIM,
B KOTODPBIX IpeobiajaeT JUCTBEeHHHUIA cHOMpCKad.

TpaBsaHO# Apyc Tak:Ke NpeACTaBJIeH HEMHOTMMH HHU3KODOCJBLIMH BHIAMH:
KHCAUINel, MAalHWUKOM JBYJIHCTHLIM, IIAIOPOTHHKOM-TOJOKYYHHKOM JIuHHesd,
mxamu., OmaBmias XBOfA IIPH PA3JIOKEHHH BaKHCIAET IOYBY M IPEnATCTBYET
pocty MHOTMX BUAoOB pacreHuii. C enpio cBsizaHa KuU3Hb abcomoTHOro 60Jb-
IIMHCTBA }KUBOTHHIX — OT MEJKHUX YIEHHCTOHOTHX JIECHOMH IOJCTHIIKHU A0 IITHIL]
M MJEKOIUTANINX, MOeJAI0NMX CeMEeHa eJIH.

Ecau cocTrosiHue peBOCTOA HApyIIaeTcs, HaIpuMep B pesyibTare pybok, 06-
JIMK ¥ BUAOBOM COCTAB COODIIECTBA CHJILHO MEHSIOTCH. 3apacrailnue BeIpyoKH,
KOTOpEIe BOBHHUKJIM HA MECTe CTaphiX eJbHUKOB, H300MIYIOT pPa3HOOOpPa3HBEIMHU
BBEICOKMMH TPaBaMH M JUCTBEHHBIMH JIepeBbAMH, B IEPBYIO ouepensb Gepésoii.

Taxum obpasoM, MCUEe3HOBEHME BUAOB-CpefoodpasoBaTeieil BeIET K HapylIe-
HHUIO IJIaBHBIX OMOTHYECKHUX CBA3€eH M KaK CJeJCTBHE — K CMeHe coolIiecTsB.
YeroltunpoceTs OMOIIEHO3a KAK CHCTEMBI HANPAMYIO 3aBHCHUT OT cbajlaHCHpO-
BAHHOCTH OMOTHUYECKHX CBs3eil, 06yCJIOBJIEHHBIX B MEPBYI0 O4YepeAb BHIAMU-
AJOMHHaAHTaAMH.

YenoBeK A8 CBOMX HYIKA CO3MAET CeJIbCKOX03AlCTBeHHbIe OMOIEHO3bl —
azpoyenodwvl (puc. 77). B ornmune OoT NIPUPOSHBIX COOOIECTB arpomeHO3bI
XapakTepusyiTca 0eHBIM BHIOBLIM COCTABOM OPraHM3MOB M COOTBETCTBEHHO
foJiee IpoCTON CTPYKTYPOM M HecOaIaHCUPOBAHHLIMHA OMOTHYECKAMHU CBA3AMH.
ITosromy Ges 3aTpaT dHEPI'MH CO CTOPOHBI YeJIOBeKa (BcIalllKa IIoJiel, BHeCeHHe
yaoOpeHUi, NOTOJHUTENBHBIN IIOJWB) arpoleHO3bl He CIOCOOHBI YCTOWYHBO
CYIIEeCTBOBATH.
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BMAOBOW COCTAB BMOLLEHO3A TAEXHOTIO JIECA
, B ey ] G AL _ ¥ 3
[ .. . By ‘}!“; .‘.- . > :

MaliHKK ABYNUCTHLINA Enk eBponeiickas lonoky4HWK SlnHHes
I'pyliaHka KpyrnonMcTHas Kucnuua IpywaHka manan

=7

MnayH GapaHeu,
OOLIKHOBEHHLIA

P

Puc. 76. Bugosaa crpykTypa coobmecTea esponeiickoii Taiiru
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ATPOLEHO3 — NJIOAOBbLIA CAL

Puec. 77. Arponenos miofAoBoro cajia xapakTepuayercd GeHBIM BHIOBEIM COCTABOM
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Bonpocbkl u 3apaHua
. ObbsichHuTe 3HaYyeHue TepmuHa «BuoueHos». OxapakTepuayitTe ceoicTea BuoueHosa.

2] WUcnonb3ys nHdopMaumio, NPEACTaBNeHHYI0 Ha pUcC. 75, OxapakTepuayiiTe, Kak B pacTu-
TeNbHOM COOBLLECTBE Neca MEeHABTCH OCBELLEHHOCTL OT NEPBOro K NOCNEAYIOLMM SpyCam.
Kakue apycel npeacrasneHsl CBEToMoOMBLIMK, a8 Kakne — TeHEeBbIHOCAMBBIMK BLuaamMu?
'ae Hanbonee pacnpocTpaHeHsbl BETPOONLINSeMbIE, a rae — HaCeKOMOONbLINAeMbIe pacTe-
HUA? MiMeeTcs v B3aMMOCBA3b MeXy ApYCOM NPoM3pacTaHus Buaa pacteHus u cnocobom
pacnpocTpaHeHns NNOAOB U CEMSAH, XapakTepHbix ans Hero? OTBET aprymeHTupymTe.
OBvrcHMTE, OT Hero 3aBUCUT BUOOBas CTPYKTypa BuoueHosa.
JokaxuTe, 4TO arpoueHo3bl He CNocoOHbI YCTOMYMBO CyulecTsoBaTh 6e3 BMeluaTenbcTea
YenoBeka.

[5] CocrasbTte onucanve 6uoueHosa (cMm. 3aaaHue 7 B pasgene «Tembl N8 uccnenoBaHus
¥ NPOEKTHOW AEATENbHOCTU» B KOHLUE y4ebHuka).

§ 36. PasHooOpa3ue GMoTu4eckmnx ceasen
B coolOwecTBe

5 % . -
,J) B 4éM NposBNSeTCA B3aMMOAENCTBUE NOMyNALMIA pasHbix BUAOB B coobliecTse?

Ionynsauuu pasHeIX BUAOB, 00pasyioIux coolIecTBO, BCerga NpAMO HJIH
KOCBEHHO B3aMMOJEHCTBYIOT APYT C APYIOM.

Emé B cepepune XIX B. anriumiickuit yuénsiii Y. JlapBuH, Haydasa B3auMO-
OTHOIIEHUA KUBOTHBIX M PACTEHHH, NPEAINOJOMKUI, YTO YHUCJIEHHOCTE KOIIEeK
B CEJIbCKOM MECTHOCTH M 00MJIMe KJieBepa Ha JIyrax MoOryT ObITh B3AaMMOCBA3AHEIL.
OHn comnocraBun psajx ¢axToB: 1 — MIMENH ONBLIAIOT KJeEBep, MOJOMKUTEJNHHO
BAMAA TAKHM 00pasoM HA KOJHMUYECTBO CeMfAH; 2 — IHE3Ja IIMeJed pasopAiT
MOJEBKH; 3 — MOJEBKaMu nuraiTes Komiku. CiiegoBaTesbHO, IIPEANIOIOMHIL
VYEHBIH, YeM 0oJbliIe KOIIeK, HCTPeOJIAoNHX MOJIEBOK, TeM DoJbIlle U KieBepa
Ha OKPeCTHBIX Jyrax.

PeanbHBIE B3aMMOOTHOIIEHUS MEMAY MONYJIANUAMHI B COODIIECTBE ropasio
CJIOXKHEe, YeM B ONHMCAHHOM npumepe. B npupoae Haubosiee IMIMPOKO PACIIPO-
cTpaHeHBl Takue (hopMbl OMOTHUECKHUX B3aMMOAEMCTBUI, KaK IIUIIEeBLIe CBA3H,
KOHKYPEHIIUA U MYTYaJIu3M.

IMuwesvle cés3u — ocHOBHAs (OpMA MPAMBIX B3AHMOOTHOIIEHUN MEMKIY
MONyJAANASAMHA B cO00IIECTBEe, TAK KAK MOAAEPIKHBAIOT JKHU3HL OPraHM3MOB.
B nuIneBsIX OTHOIIEHUAX MOMYJISAIMS OAHOIO BAAA BEICTYIIAET KaK NOTpebuTe s,
a HNONyJAINA APYroro BAAa — KakK nuiieBoil pecypc. IIpuMepaMu IHILEBBIX
CBA3e# MOTYT CIIYKHATH B3AMMOOTHOIIEHUSA TPABOAAHBIX JKHBOTHBIX U DACTEHUIH,
XMIMHUKOB M MX JKEPTB, ITapasuToB m xosfeB (puc. 78, 79). HamomuuM, 4TO
XUIMHUKAMM Ha3bIBAIOT OPraHu3Mbl (0OBIYHO 9TO 3KHMBOTHBIE), KOTOPBIE JIOBAT,
YMEPIIBIAIOT U MOEAAI0T APYIrUe XKUBble opranuaMsel. Ilapasurer, B oTIM4YKE OT
XUIHAKOB, HMCIOJIL3YIOT APYro# >XMBOH OPraHW3M HE TOJBKO KaK MCTOYHMK
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XMWwHUYecTBO

_3Mmes c f00biueid 8

YpayHaa oxora
NoASPHONR CoBbl

npuKnennock
K BOMlOCKam
Ha IMCTBAX

MapaanTuam

- s
Camel pbibbl-yaunbLmMKa
NapasuTUpYET Ha Tese CaMKu

CBUHOIO LienHs
C KpIoHKaMm
W NpUcoCKamm

PacTenve, 3apax&HHoe NoBUNNKOoN

Mpucockn noBunvkm
Ha NonepeyHoM
cpese cTebns pacTeHus

Puc. 78. IIpuMeps!l XUIIHAYECTBA ¥ NAPA3UTH3MA B IPHPOJE
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PABLAENNEHWE PECYPCOB MEXAY BUOAMWU B COOBLLECTBE

s, :

AHTUNONLI THY Hocoporu eaar noberu 3ebpbl nUTaloTCA

roeaarT camyio Ha YpOBHE 3eMnn LieHTpansHoM
cTapyio U rpyoyio JINCTOBOM YacThio
4acTk BbICOKOW TpaBbl Tpasbl

Puc. 79. Pasjenenne NuiesbIX PECYPCOB MeMAY KONBITHHIMH B CABAHHE

MM, HO ¥ KaK MecTo oburanud. g norpeburens (XUIHUKA UIU apasura)
peayJIbTaT B3aUMOAEHCTBUA MOJOKUTEIbHBIN, a AJA BTOPOr0 yYacTHUKA — OT-
puuareabHbI. Bosbmras niaogoBUTOCTE OPrAHHU3MOB CO3JAéT 3amac SHEpPTHH,
HCIIOJIB3YEeMOU APYTUMH BHAAMH.

B npupozae cpaBHATEILHO HEMHOI'O BHIOB, KOTOPbIe MMEIOT MPUCIIOCOBIeHn A
[V ONUTAHHA OJAHHM HJIM HEeMHOI'HMMM BHJAaMHu. Hanpumep, B TaéXHBIX Jecax
YEpHBIH AATeJI (KeJIHA) NHTAeTCA IPeBeCHbBIMHA MypaBbAMHU, A00bIBad UX U3-TION
KOPBI XBOMHBIX JIepeBbeB, KJIECTHI MUTAIOTCHA CeMEHAMH eJIM ¥ COCHBI, M3BJIeKas
UX U3 MUK CBoeoOpasHbIM KJIIBOM. MypaBbeas! U Alleps! (IaHIOJUHBI) MTH-
TAKTCA TEPMHUTAMH, Pa3phbiBasg MOIIHBIMH KOTTAMM TeDMUTHUKHM ¥ H3BJeKasd
IOJMHHBIM A3BIKOM HACEKOMBEIX.

BoJbUIMHCTBY BUIOB CBOMCTBEHHBI IIIMPOKHE MTUIIeBble CBA3KU (MHOIOAIHOCTS),
KOTOpBIE 0CaabIAI0T 3aBUCHMOCTD MONYJIAIHA OTPe0ruTeNId 0T KAKOr0-TO OJHOTO
IIANIEBOro pecypca u cruocobeTByioT eé yeroiruupoeTd. IIpumMepaMu MHOTOAIHBIX
BHJIOB CJYKAT BPAHOBBIE ITHUIbI (Cepas BOpPOHA, Tpady U Ip.), o3épHadA ualika,
6ypblﬁ MellBelb. YenoBeK Takxe BH] C OUeHb ILIHPOKHMH NHIIEBHIMHA CBA3AMH.
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Konkypenuus (oT J1aT. concurrere — CTaJIKUBATBLCA) — 3TO KOCBEHHBIE B3aH-
MOJIefiCTBISA, KOTOPbIe BOBHUKAIOT, €CJIM BHABI HCIIOIb3YIOT OMMHAKOBLIE Pecyp-
cBl (UMY, CBET, YKPBITHA K Jp.), KOJIMYECTBO KOTOPLIX OrpaHuueHo. MHbpIMH
CJIOBaMH, KOHKYPEHIIUS — 3TO CONEePHUYECTBO 3a Ne(PUMIIUTHEIH pecype. OOBIYHO
KOHKYDPEeHTaMH OKasbIBaloTca Oim3kue BuAbl. HanmpuMep, B cMeIIaHHBIX JIeCcax
OosibIIas CMHHMIA MU MYXOJOBKa-IECTPYILIKA MOTYT KOHKYPHDPOBATHL 3a AVILIA,
B KOTOPBIX OHH YCTpPaMBaIOT TrHE3fa. MHOrMe BHJBL KYJIHKOB, 00pasywoliue B
epuoJ; MUTrPalliy MacCoOBbIe CKONJIeHHsA Ha Oeperax CTENHBIX 036pP, MOTYT KOH-
KYPHUPOBATH 3a MHUINY — JWYUHOK KOMapOB-3BOHIOB. VI3BECTHEI TAK Ke PUMephI
KOHKYPEHIIHH MeXKAy HepOACTBEHHBIMM BHAAMHM — B €BPONEMCKMX CTendx 3a
MOJIOABIE I00eru PACTeHUH MOTYT KOHKYPUPOBATH CYCIMKH, CANraky U capaHya.

CosmecTHOE CyliecTBOBaAHHE KOHKYPEHTOB HeOJArONPUATHO OTPAKACTCA HA
Kam/J0M M3 HHX! BO3PACTaeT CMEPTHOCTBb, YMEHBIIAETCH YHCJICHHOCTH IOIY-
AAuui, 3aMepAeTcs pocT ocobei. ITO NPOUCXOAUT HOTOMY, YTO KOHKYpPEHTEI
COBIAI0T HEXBATKY pecypca Apyr 1uid apyra. Mabexars KOHKYPEHIIUY BO3MOMKHO
auilb Grarogaps yBeJIMUeHHIO S9KOJIOTHYeCKUX pasanuuit. Hanpumep, yuénbre
BBIACHHJINA, YTO B NYCThIHAX Ha joro-sanaje CIIIA HecKOIBKO BHJOB MYpPaBbLEB
KOHKYPHUPYIOT 3a ceMeHa. IIpu aTom pasHble BHABI CHENUATHU3UPYIOTCHA HA IO-
TpebJIeHNN ceMAH Pa3HOro pasMepa. AHAJOIMYHO MHOTO0Opa3HbIe BHABI KOIIIT-
HBIX, O0MTaomKe B aDpUKAHCKHAX caBaHHAX, U30eralT MUINEeBoil KOHKYDEeHIIUH,
npeAnoYnTas NoejaTh PACTEHUA PA3HOU BHICOTHI (cM. puc. 79).

Myryanmuam. B3auMOBBITOAHBIE OTHOIIEHHUA BHUIOB — mymyaausm (oT jar.
mutuus — B3AUMHBIN) — OYeHB IIMPOKO PACIIPOCTPAHEHH B ipupoe. Haubosee
3HAKOMBI NPUMEP TAKMX B3AUMOJAEHCTBUN — OTHOLIEHUS IBETKOBLIX PACTEHUIt
¥ HaCeKOMBIX-onbuInTeNel. HapepHoe, Kam b1l 3aMedalt, YTo HA IBETKAX MOMKHO
VBHETh PAa3HOOOPAa3HBIX HACEKOMBIX — 0Oabouek, m4és, mmesiei, yKoB, MyX-
HKypuasoK. OHHM [OCEIIAIOT IBETKH, YTOOI IOIAKOMUTLCA HEKTAPOM H TIBLIBIO.

Brizenenue cazkoBaToro coOKa HEKTAPHUKAMMU LIBETKOB — 0c060€ MpHCIO-
cobyieHMe pacTeHHUi JJIA NPHBJIEYEHUS HACEKOMBIX. Kakaf-To 4acTh MBLIBIEI
BCerjia IPpUJIAIIaeT K TeJly HaceKoMoro, Ilepesierasn ¢ nBeTKa Ha I[BETOK, HACEKO-
MBIE IEPEHOCAT NMBLILILY, obeciedynBas onblieHue pacTeHnii. Takue OTHOMIEHHAA
BBIMOJIHEI KAK HACEKOMBIM, TaK M pDacTeHUAM. B TponmuuecKux Jjiecax Hepegkro
POJIb ONBLIUTEJIeH UIPAIOT MEJKHe NMUTAIN[Hecs HeKTapOM ITHIILI: KOJIuGpH,
HEeKTapHUIbl, IIBETOYHHUIILI — WJIH Jajke JeTyuue MBIIIH,

Muormue BUJBI MypaBbEB B Ka4eCTBe JONOJHUTEILHON MUY 0XOTHO IIOTJIO-
AT MEABAHYIO POCY TJeif — CIafKoBaTYIO YKHUAKOCTh, KOTOPYIO BBIIEJSIOT
9TH HacekoMble. MypaBbM, MOMKHO CKas3arb, <«IIacyT» TJel — IePeHOCAT UX
C OJTHOT0 DACTEeHUs HA Apyroe, obecrieuuBas TeM CAMBIM NHIIeil (MOJIOABIMMU
JIMCTOYKAMM), OXPAHAIOT OT XUIIHBIX HACEKOMBbIX. HaJ HIl0 B3aMMHAA BIroAa
OT TAKMX OTHOLIEHHWH JIA MONYJANNNA MypaBséB u Tuieil (puc. 80).
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MYTYANTWEM U CUMBUO3

Mukpockonuyeckoe cTpoeHue KnyGeHbku a3o KCHPYIOLLMX
nuuiaiHMKa — cumGuoTHYeCKoro HakTepuii Ha KOPHAX BbIX PacTeHWid
opraHuama

KneTtku KopHs,
cofiepxaime
Gakrepmmn

Mypagebu coopyxaioT
ANA rpynnsl TNen
ceoeoBpasHblii yexon
W3 KOMOYKOB 3eMH
W paaMenbyYeéHHbIX YacTel
pacTeHui
(Kycodek Yexna cpesaH)

BaameH mypasbu
nony4aior
CnagKyio XMAaKoCTh

Hunsckuii kpoxogun
W ero «4YUCTUNbLUMK» — KPOKOAUNKIA CTOPOX

AHeMOH

i 3aluulaeT
puiby-KinoyHa
OT XMLUHMKOB.
A pbiGa-KknoyH
«KOPMUWUT»
aHeMoHa

¢ ocTaTkamu
Cco cBoOero
cTona

Puc. 80. BaanMOBBITOHEIE OTHOLIIEHHA BHI0B
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BaskHy10 poJIb B pacceJieHUH CEeMsiH COCHbI cHOMPCKOIl (KeIpoBOii) UrpaooT
INTHIB — KeAPOBKM M KYKIIH. ¥ 3THX NTHI] CHIBHO PA3BUT MHCTHHKT 3armaca-
HUA — OCEHbIO OHM 3aphIBAIOT HeOONbIINe IMOPIIUN ceMAH (KeJPOBBIX OPEIIKOB)
B ri1y6b JecHON NOACTUIKY. S3UMOM ITUILI HE MOT'YT HANTH M CHECTH BCE CIPHA-
TaHHBIE CEMEHA, TAK UTO YACTh ceMAH npopacraer. Takum o6pa3oM KeIpoBKH
M KYKIIH, PACIPOCTPaHAA CeMeHa COCHBI CHOMPCKON HA OOIIMPHBIX MPOCTPAH-
CTBax, CHOcOGCTBYIOT BOCCTAHOBJIEHHIO TAEKHBIX JIECOB.

B HeKOTOpPBIX CIydasgx MYyTYyaJluCTHYECKHe OTHOIIEHUS OKA3LIBAIOTCA 06:-
3aTeNbHEIM YCJIOBHEM CyIlecTBOBaHUA BUAOB (cM. puc. 80). ObsasarenbHbIE
MyTYaJUCTHYECKHE OTHOIIEHMS HasbIBaloT cumbuosom (or rpeu. symbiosis —
COKUTEeNBCTBO). ITpuMep cuMbuo3a — asordurcupyoue 6aKTepun, KOTOPLIe
o0pasyioT Ki1yGeHbKM Ha KOPHAX MHOrMX 0060BBIX pacreHmii. BakTepun accu-
MHUJIHPYIOT MOJIEKYJIAPHBINA a30T, IepeBOAA ero B COEAMHEHHs, YCBAMBAEMBIe
pacTeHUAMH, KOTOPEIe, B CBOIO oYepens, obecrneunBalOT DAKTEPHH IATATEIbLHEI-
Mu BemiecTBaMu. Jlo HelaBHEro BpeMeHHM KJACCHYECKUM IPUMEpoM cHMOHMo3a
cuMTaNHCh JUMaiHEUKKN. OAHAKO COrJIACHO IOCJeNHUM HAYYHBLIM AAHHBIM 9TO
npejcTaBieHue MeHsercdA. JlokazaHo, YTO IO MHOTHMM IIOKa3aTeasM (BO3MOXK-
HOCTb CAMOCTOATEIBHOIO MUTAHUA, PA3MHOMKeHue) rpulbl, BXOAAIINE B COCTAB
JHIIalHUKA, TADA3HTUPYIOT HA BOJOPOCIIH,

BonbmmHECTBO AepeBbeB U TPaBAHUCTHIX PAcTeHHH 06pas3yroT cuMOMO03 ¢ TpH-
bamu — muropusy. Hatun rpubHANE! ONIETAI0OT KOPHMA M TEM CAMBIM HAMHOIO
YBEJIMYUBAIOT BCACKIBAOIIIYIO [TOBEPXHOCTE KOPHEBOM cucTeMbl. Pacrenue jryyiie
obecrieunBaeTcs BOJOM U MUHEpPAJIbHBIMYU BelecTBaMu. B ¢Boio ouepens, rpubsl,
GyAyund reTepoTpOGdHEIMU OPraHU3MaMu, IOJYYaloT OT PacCTeHUH caxapa U Apy-
r'ie opraHvyeckue BelecTBa. MHorue HIIANOYHBIE IPpUOLI, Hanmpumep Oesble,
100ePE30BUKH, ITOJOCHHOBUKH, PHIKMKH, 00Pa3yl0T MUKOPU3Y C AepPeBLAMH.
ITousa B npuxkopHeBoii o6acTn AepeBbeB GYKBAIBHO NPOHMU3aHA IPUOHULEH, a
Ha IIOBEPXHOCTH NOABJIAIOTCA MIIOJOBBIE Tela. JKCIEePUMEHTAILHO YCTAHOBIEHO,
4T0 Ge3 MUKOPU3bI MHOTHME DAaCTeHUs He MOTYT PacTH, a rpubel He 06pasyioT
IJIOIOBBIX TeJI.

Wrax, numessle, KOHKYPeHTHbIE ¥ MYTYaJHCTHYECKUE CBA3M BJIUAIOT HA
000MX YYaCTHHKOB B3aMMOAEHCTBHM, T. €. 9TH CBA3HM ABYCTOPOHHME. BMecre
C TeM B IOPHUPOJE CYIIECTBYIOT W JAPYrue, OJAHOCTOPOHHHE, B3aMMOAEHCTBHUSA,
CYLIECTBEHHBIE TOJBKO JJIA OZHOTO M3 YYACTHUKOB.

Buornueckue cBa3u upessbIyaiiHo pasHOOOPA3HbBI M CJO0MKHBI, 4 KOCBEHHBIE
B3aMMOZENCTBUA CKDPBITEI OT Habaiogarens. BuoTuueckue cBsasum (GOPMHUDPYIOT
cpeny, obecneuMBaOT MUTaHHe, PASMHOXKEHUE M PacCesleHHue BUOB, PETy/IH-
PYIOT YMCJIEHHOCTb monyisanuii. PasHooGpasue u mepensieTreHve MeKBHIOBBIX
OTHOLIEHUM MOAAEPKHBAIOT CTPYKTYPY COOGIIECTBA M €ro IeJOCTHOCTb KaK
HaJOpPraHu3MeHHOH CHCTeMBEI.
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Ana niob6o3HaTenbHbix

YaouBATEeNAbHBIM cHMOKO3 00pa3yioT I0KHOAMEPHKaHCKHE MYypPaBbH-JIHCTOPE3hI
¢ OHHMM U3 BHAOB rpudboB. Hassanue aTu MypaBby MOJYYUIM 3a TO, YTO OHHU cpe3a-
JOT YeJIIOCTAMH KYCOYKH JHCTEEB JePEeBLEB W NePeHOCAT UX B rHe3fo. I'maBHoe, uTo
JIMCTOPE3H] HE AT JIHCThHA, A TOTOBAT U3 HHX KOMIIOCT AJA I’pHﬁHH]IhI, ROTO]JOf:I OHH
nuraioTres. [Ipu pacceseHHH MOJIOJible CAMKH BCET/la 3aXBATEIBAIOT HacTh IPUOHHIIB!
JIISL HOBOTO rHe3ja. M HTepecHO, YTO BHe THE3]] MYPaBLEB-THCTOPE30B BTOT rpub He
pasBHBAaeTCH.

Hepeako 6uoTHYecKue CBSA3HM BRIMOAHBI OJHOMY BHIY, HO De3apas/IM4HEl JPYyTroMYy.
H3secTHbl pagHooOpasHbie GOpMBI HAXAeOHUYecmea, Korjla OIHA MUBOTHLIE II0eJal0T
ocTaTKH nHUIH Apyrux. Hanpumep, B apMKaHCKHX caBaHHAX IITHIBLI-TAfaJbIIHKH,
IHEeHBI B IIAKaJIbl He YIIYCTAT BO3SMOMHOCTH ITOTAKOMHTLCH OCTATKAMHM NOOBIYN JIEBOB,
a peIOBI-IPUANNANBI ¥ JIOLMAaHBI, OOLIKHOBEHHO COIIPOBOYKIAIOIIHE aKyJl, OXOTHO
Ioefal0T OCTATKH JOOBIYM 3THUX XHMIHHMKOB (puc. 81).

IIInpoko pacnpoCTPaHEHO B IPHUPOJE K8APMUPaArnmcmeo, Koraa ofuH BHJ HCIIOb-
3yeT IOCTPOHKH JPYToro BHJa, He HAHOCA eMy Bpena. Hanpumep, crenHsle yTKH orapu
M MeradKy YCTPAMBAIOT IHE3A B IYCTYIOIIHX HOpax 6apcyKoB, JHCHI, H CYPKOB,
a MeJIKHe COKOJBI — IMyCTeJbra M KOOUMK — HepeIKo CelATCA B CTapblX MHE3Jax
cepbIX BODOH.

Kononun 6enbix ryceii, o6uTamwimx B TYHADPEe, HEPeIKO pacnoyaraorcd 6113 raesy
COKO0JIOB cancaHoB. Takoe cOCEACTBO BHITOJHO TYCAM, IOCKOJBKY CallCaHbl AKTHBHO
OXpaHAIT GONBINYI0 THE3J0BYIO TEPPUTOPHIO, M3TOHAS XHUIHUKOB — NOMOPHHUKOB
¥ necuoB. TeM caMBIM COKOJIBI 3a0HO CHUYKAIOT PHCK Pa30PeHHUs IHEBH I'yceif aTUMH
XUIMHAKAMH.

WHorAa ucnoiabayercs Aake Tesio Apyroro Buaa. Hexoropsle peIObI-KIOYHEI
NpAYyTCA CpeiM Iiynajeln aKTHHHIN., PHIGBI-KJIOYHB IPEeKPACHO MPHCIOCO0IeHEI
K TAKOMY cocyinecTBoBaHMIO. KoKHafA CIM3b 3THX PHIO IO XMMHYECKOMY COCTABY
He OTIMUYAETCH OT cau3u akrTueuii. I[ToaTOMY AKTHHEM, KOTODbIe OXOTATCA HA
MeJnKHX pbif, ¢«He Y3HAIOT» B PEIfaX-KJI0YHAX YYKEepPOJHOIO Teja U He HANANAKT
HA HUX.

BuoTHuecKHe CBA3M MOTYT ObITh BPeAHBI AJA OJHOTO H 0e3pasiuyHbl s ADY-
roro Bujga. Hanpumep, mjecHeBble NeHUIIUIJIOBEIE TPUOEI, BRIIEIAA aHTHONOTHKH,
nojaBaAlT passurHe OaxTepuii. Hexoropble BUbl BACHIBKOB BBEIIEJNAIOT B IOYBY
BellecTBa, YrHeTawlue poCT Apyrux pacresnii. M3-3a nonaganusa ceMAH 8THX BH-
noB Ha ceBepo-3anaj CIIIA, yuemy crnocoGCTBOBAIO COOPYIKEHHE CETH ABTOMOOUIILHEIX
M JKeJIe3HBIX J0pOT, TAM HMCYe3/IH HEKOTOPhIe TPABAHHCTHIE cOO0IecTBa — MeCTHBIe
pacTeHHd ObIJIM BbITECHEHBLI BACHIBKAMMU.

Eciu BHABI B co0DIIeCTBe He OKAB3bIBAIOT B3aMMHOIO BJIMAHHUA IDPYTr HA Apyra,
rOBOPAT 0 HeMTPaJbHBIX B3auMOOTHOIeHuAX. Hanpumep, 60abm10it nécTpelit gare,
pabunkK, OOLIKHOBEHHBIH €, PhIXKAA MMOJEBKAa — HeHTpajbHBIe BH/bI, XOTA BXOAAT
B COCTAB OJHOI'O JIECHOTO coofluecTBa.




185
Buonornwyeckue coobwecrTea

HAXNEBHUYECTBO U KEAPTUPAHTCTBO

My -nagansbUwmMkKn 4OX0anucs CBoero
Haca nocne nupliecTsa XMIWHWKOB

KOTOPbIMKA
npuaunana
NpUKpenaneTca
K Teny akynl

AKyna v npunvnana

Mnoasl nonyxa cHabXeHbl KpoYKkami,
KOTOPLIMW OHKW LENnNAaoTCy 3a WepcTb
KUBOTHbLIX 1 pACNPOCTPaHSIoTCA

YcoHorue pauku-6anaHyckl UCNonL3YIOT TeNo
KuTa B KayecTee cybcTpara, He NpU4YuHAS eMy
npwu aTom Bpeaa

Puc. 81. IIpameps!r HaxaebHIYecTBA 1 KBAPTHPAHTCTBA B IIPHPOJE

NPOBEOWUTE WCC/IEAOBAHUE

BoisBneHue TUMNOB B3aMMOLEWCTBAS pa3Hbix BUAOB B GuouyeHose

Iens paGomul — BEIABUATHL pasianudHble GOPMEI OHOTHIECKHX BHAOB B DHOIEHO3e.

Hcrmonbaysa AOTOJHUTENBHYIO JTUTEPATYDPY, COCTABLTE IepeuYeHb OCHOBHBIX BHIOB
pacTeHuil, rpubOB ¥ HHUBOTHBIX KOHKPETHOro 6MOIeH03a (HanpuMep, XBOIHOT0, CMelllaH-
HOT'O WJIH IIMPOKOJMCTBEHHOTO Jiecda). YUUTHIBAA 0CODEHHOCTH 3KOJIOTHYECKHUX CBA3eH
Mey PasHbIMH BHAaMH, 0OMTAIOIIMMM B AaHHOM OMOIlEHO3e, 3AaNOJIHHTE TABINILY
¥ BHINOJHUTE TEOPeTHYECKYH YacThb paboTsl.
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Bunaroawbussie Pacrenns, I'pudénr | PacTureasHo- HKurorusie, Meakue | Kpynusie
pacTeHHA NpeanoYHTak- AHBIE MHTAKIHECH XWIIHBIE | XHIIHBIE
IHe YMepeHHO MHBOTHBIE HACEKOMBIMH AMHBOTHRIE | JKHBOTHBIE
VBIAKHEHHYIO H NpO4YHMH
TOYBY Gecrno3BOHOYHBIMH

Hagsosure Buabl OHMOLEHO38, MEMKAY KOTOPBIMHU CYIIECTBYIOT ITUIIEBbIe CBASH.

Mekay KAKMME BUIAME ¥ IIPU KAKUX YCIOBUAX B OHOIEHO3E Jieca BOZMOYKHA KOH-
KypeHUua?

HasoBure BuABl OMOLEHO3a, MEAY KOTOPEIMH CYIIECTBYIOT MYTYaINCTHYECKHE
OTHOIIEHNS U cUMOHO03.

CpenaiiTe BEIBOZ O Pa3HOOOPA3HM THIIOB MEKBHIOBBLIX B3aUMO/CTBHIl B paccMoT-
peHHOM OuoIeHO3e.

Bonpocsbt U 3apgaHus

OxapakTepuayiTe nuiliesble B3auMOOTHOLWEHWUA MeXAy NonynsaunamMuM pasHbix BUOOB
B npegenax buoueHosa.

JokaxuTte, 4TO OCTPas KOHKYPEHUUS HEBNaronpuAaTHO OTPAaXAETCH Ha KaXAO0M U3 BCTY-
naloLwux B TakMe OTHOLLEHUA OPraHnu3MoB.

Wcnonbaysa uHdopmaumio, NpencTaBneHHyo Ha pwuc. 79, obbacHuTe, kakum obpasom
COBMECTHO obuTalowme Buasl MoryT n3bexarts OCTPOR KOHKYPEHLWMN.

O60o6wuTe nHpopmauuio, npeactasneHHyo Ha puc. 80, v oxapakTepusyiTe MyTyanuam
1 CMMBMO3 Kak NpUMepbl B3aUMOOTHOLLEHUIA MeXay opraHuamamu. CpaBHUTE UX Mexay
co60oi, BblAENUTE YepThl CXOACTBa W pasnuyusa. Kakue npumepsl, NpeactaBneHHble Ha
PUCYHKE, OTHOCHTCH K CUMBUO3Y, a Kakne — K MyTyanuamy?

©

O

§ 37. CTpykTypa nuuieBbiX CBA3€MA U UX pOonb
B coobwecTBe

5
,‘) Kak nuuwiesbie CBA3W MOryT OTpaxaTbCs Ha CTPyKType buoueHosza?

B pesyibTaTe NUINEBLIX CBA3€H OPraHU3Mbl IOJYUYAIOT 9HEPIHUIO U OPraHu-
YecKHe BelllecTBa MAJIA MOAJEeP;KaHMs JKH3HM U PA3MHOMKeHUA. B mpupomHbIX
coob11ecTBaxX NHINEBHIE CBA3HM NPENATCTBYIOT HEOTPDAHHYEHHOMY POCTY YHCIIEH-
HOCTH TIOIYJIAILHI.

IImuesBsie nenu u mumeskie ceTn. CTPYKTYpY NUIIEBBIX CBA3eH B cooblecTBe
OTpa awT NHIEBBIE HEeNH H HX MNepeljieTeEHHA — IIHIIEeBEIE CeTH. Huu;.eeau
yendv IpeacTaBiaAeT cobOH IOCIeJOBATEJbHOCTH BU/I0B, KaXJbli U3 KOTOPBIX
CJHYIKMUT NUILEeN Ana caenyouero (puc. 82).

ITumeBsle cBA3M B OCHOBHOM HAUYMHAIOTCA C aBTOTPOMHBIX OPraHM3MOB —
(hoTOCHHTE3UPYIOIIUX pacTeHuil. 3eéHEle pacTeHUuA NoTpebadaloT BOLY, yrIJje-
KHUCJBIN ra3, MUHepasabHBIE COJMH U IIYTEM (DOTOCHMHTE3a IIPeodpasyoT aHePTUIo



187
Buonorunyeckue coobuiecrea

NUWEBAS LENb NPECHOINoO BOAOEMA

Bopopocnu Menkue XulHbIe Menkas KpynHas
pakooGpasHbie HacekoMble XWLLHag puiba XulHas peiba
W X INYUHKA

| nopangka Il nopanka IIl nopsaka |V nopsaka

MpoayueHTsl KoHCcyMeHTbI

Puc. 82. Cxema nuieroii nenu mpecHoro BogoéMa

COJIHEYHOI'0 U3JIYUEHHA B JHEPIUI0 XMMHUYECKHUX CBA3EH OpraHuuecKuX BeIeCTB:
YIJIeBOA0B, 6eJIKOB U KUpPOB. MHBIMU CI0BAMH, 3eJIEHBIe DACTEHUS CO3AAIOT OpP-
raHuYeCcKHe BelllecTBa U3 HeOPraHWYeCKHX, IMMO3TOMY B 9KOJOIMH WX Ha3bIBAIOT
npousgodumenamu uiv npodyyerwmamu (oT nat. producens — MPOU3BOAAIILNI).

Taxum 06pasom, nepBoe 3B€HO IMUIIEBOM [ENHN IIPECTABIEHO IIPOUSBOLUTE-
JIAMH OPraHUYeCcKUX BeIllecTs.

Bropoe u mocieayomue 3BeHbS IUINEBOH IeNM IPEACTABIEHBI nompestu-
meaamMu, WM Koucymenwmamu (0T jaT. consumo — norpedbnsaw) — rerepo-
TPO(HBIMH OPraHM3MaMH, KOTODhIEe HE CO34Al0T OPraHHUYeCKHX BeIIecTB,
a TOJIbKO MX morpedssior. Tex morpeGuresneii, KOTOpbIe OKOHYATEIBLHO pasJia-
raloT OpraHu4YecKue BellecTBa 0 MAHEDAIbHBIX, HA3LIBAIOT PA3PYWUMELIMU
niu pedyyenmamu (or nar. reducens — Bosppamaomuii). PenynesTsr — aTo
rIaBHBIM O6pas3oM miecHeBble Tpubbl 1 GaxTepun. OHM BOSBpPAmIAIOT B MOYBY
MUHepaJlbHbIE BellecTBa, Hanpumep asor, (ocdhop ¥ cepy, B NPUIOAHOM AJIA
norpebJieHUA pACTEHUAMH (dopme.

PacrurenbHOANHBIE JKUBOTHBIE, I'PUOLI 1 MHOIME MHKDPOOPTaHU3MBI, KOTO-
PBI€ IUTAIOTCA YKUBOM WJIM MEPTBOM PaCTHTEJbHOCTHIO, 06PA3yIOT BTOPOE 3BEHO
[MAIIEBOM IenH, a IJIOTOANHbIE JKABOTHBIE — TPEThe M OCTAJbHBIE 3BEHBA.

MHuorosaaaocTb 60JIbIIHHCTBA }KUBOTHBIX IPUBOAUT K TOMY, YTO B COOBIIECTBE
KaKAbli BIJl YYaCTBYET Cpa3y B HECKOJbKHMX MMUINEBBIX 1ensax. Bypulii Measens,
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NAWEBASA CETb

Puc. 83. Cxema numesoi ceTu
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HanpuMmep, MUTAETCA ATOJAAMH, KeIPOBBIMHU OPelIKaM#, 3eJIEHBIMH DACTeHUIAMH,
HACeKOMBIMH, PBIOOH, Hmajaipilo, 4 MHOTJA OXOTHUTCHA HA KONBITHBIX. OTMeTuM,
YTO B PA3HbIX MUINEBBIX LENAX OXUH MU TOT Ke BUJ MOMKET 3aHWMATHL PASHBIN
Tpo(uYeCKHui ypoBeHb. OT/e/IbHbIe NHIIEBbIe LENH MepeIUIeTalnTces, obpasys
nuuwesyro cems — OJWH U TOT e XUITHUK OXOTHTCS HA PasHble BH/bI JKePTB, a
OJMH ¥ TOT K€ BUJ| YKePTBbI OTPebiifeTca PA3HBIME BHIAMH XHUIIHUKOB (puc. 83).

IuKanyeckne H3MEeHeHHS YHCIeHHOCTH XHITHHKOB # MX 7kepTB. OueHb 4acTo
H3MEHEHHS YMCIIEHHOCTH MOIMYJIAMI B IPUPOAHBIX COODIIECTBAX — OTO CJIe/ICTBHE
IHUINEeBBIX OTHOMIeHMit. PaceMoTpuM, KakuM 00pasoM B3auMOCBASAHBI ITOITY IS
BHJa-TIOTpedUTeNd M BUJA-pecypca Ha NpUMepe XUIHUKOB U UX JKePTB.

Briepsele Ha 3aKOHOMEPHBIE CONPAKEHHbIE USBMEHEHUS YUCIeHHOCTH XHII[HU-
Ka W yKepTBbl 00paTua BEUMaHue B 1920-x rogax Yapaba ATOH, TPOAHATH3NPO-
BaB JaHHEIE 110 3arOTOBKe IMKYPOK peicu u 3aiina Komnanwueii I'yazonosa 3aausa
B Ceseproii Kanane. BoigcHMIOCH, uTO Kamabie 8—10 Jer Beaex 3a MOABEMOM
YHUCJIEHHOCTH 3alIleB YBEJIMYMBANIACH YHCJEHHOCTH PhIcH. IIHK YHCIeHHOCTH
pBICH HacTynaa Ha 1—2 roja mos:ke, 4eM ITMK YMCJIEHHOCTH 3aiines (puc. 84).

Yyre mosske, B 1930-x rogax, paboras ¢ XUI(HONK MHOBY30pHeR TUAMHAYM
1 eé xepTBoil — HHpy3opuei-Tydenskoit, I'. @. I'ayse sKCIEPHMEHTAIBHO JOKA-
3aJl, UTO B Pe3yJbTaTe B3AUMOJAEHCTBHI XUITHUKA U JKEePTBBI MOT'YT BO3HMKATD
UHUKJIUYEeCKHe Kojle0aHuA YHUCIEeHHOCTH 00eMX NONmyJIanuil.

[Mukaundeckue KoJeOaHUA YHCIEHHOCTH NONMYNANUN XWIMHAKA M 3KePTBBI
00BbsicHsAIOTCA TIpocT0. OOGBIKHOBEHHO BHABI-’KEPTBBI PA3MHOMKAIOTCA OhICTpee,
4eM XHMIMHUKH. POCT uMCIeHHOCTH 'KepTB BeAET K YIYUIIeHWIO MUTAHUA XUIIHHA-
KOB. XUIHUKY HAYMHAIOT PA3MHOKATHCSH, M X TOIMYJIAIMSA TOXKE YBeINIABAETCH.
CHMIKeHMe KOJMYecTBa JKepTB (HalpUMep, M3-32 BCOBIIIKH HH(PEKIIHMOHHBIX
saboneBaHMii, MCTOIIEHUS MUIIEBHIX PECYPCOB MJIM UPE3MEPHOr0 BbleJaHUH
Pa3MHOXHUBIIUMHUCH XHIMHUKAMHU) HOAPLIBAET KOPMOBYIO 6a3y XUIIHUKOB, UX
YHCIEHHOCTh 3aKOHOMEPHO CHMKaeTcsa. MHOIOKPATHOE HOBTOPEHHE OIIMCAHHOTO
X0Ja coOBITHI HOPOKIaeT NUKINIeCKHe KoJeOaHus B 00enX MOnyIaruax.

K nacrosmemy BpeMeHH M3BECTHO MHOI'O IDUMEDPOB 3aKOHOMEDHBIX IIHKJIU-
YeCKUX M3MEHeHU! MOy ANl XUITHUKOB U UX JKepTB, a TaKse BoobI1e rmony-
JAUMA BUAOB-TIOTPebHUTE i X BUAOB-pecypcoB. I'1aBHas nx oco6eHHOCTE — 3TO
ACHHXPOHHOCTB, T. €. HeCOBIIa/leHNe BO BpeMeHHU. YeM GLI HM KOHTDOJIHPOBAIACE
YHCJIEHHOCTh Pecypca, POCT U MajleHne YHCJIeHHOCTH MOTPe0uTesNis TPOUCXOLAT
C HEKOTOPBLIM 3alo3JaHueM, BCJel 3a COOTBETCTBYIOIMMA M3MEeHEHUAMH B I10-
OyJIALUKE pecypca.

ITnmessie cBA3M M cTPYKTYpa coobuecTsa. [lumessie ceTy 06yCIOBIMBAIOT
B3aMMOCB#A3b BCEX MOIYJANMN B coobiiecTBe U 06eCIIeYnBAaIOT ero MeJ0CTHOCTD
kak cucrembl. CTpyKTypa NPHPOAHOIO COODIECTBA COXPaHAETCA CTaOUIBHOI,
€CJIM TIPUPOCT NONYJISAIUN BUJOB-PECYPCOB KOMIIEHCHDPYeTCH MUIIEeBOH AeATe  b-
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U3SMEHEHWE YACNEHHOCTU XUWHWUKA U XEPTBbI
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Puc. 84. [luxandeckne H3MEHEHNsT YMCICHHOCTH AMEPUKAHCKON phICH M 3aiina-Gensika

HOCTBIO BHAOB-TIOTPeOHTE IeH, HAIDUMED XUIIHUKHA YHHYTOXKAIT CBOUX JKEpPTB
IIPMMEPHO € TON Ke CKOPOCTHIO, ¢ KOTOPOH Te pasmMHO:kaTcd. Ecau xeprsa
pasMHOKaerca ObIcTpee, YeM e€ IoefaloT XMIMHMKM, TO BOZHMKAET BCIBIIIKA
YHUCJIeHHOCTH BH/A.

XUIIHAKA OOBIYHO NMHTAIOTCA MACCOBBIMH BUAAMH KepTB. Eciam XHIMHHEK
BBIEJIAET JKepTB ObICTpee, UeM Te PasMHOIKAITCH, TO O0MIMe KOpMa OCTeIeHHO
CHHMaeTcHd. B uTore mioTHOCTE JKEepPTBBI MOXKeT CHUSHUThCHA HACTOJBKO, UTO 0XO0Ta
HAa Heé CTAHOBHTCHA HEBBITOJAHON — XMIHUK TPATHUT CIHIIKOM MHOT'O BpEMEHH
U CHUJI HA TIOMCK A00brdm. B 5TOM ciiyuae XMIMHUK HepPeKJIoYaeTcda Ha Jpyroi
BHJI 3KePTBHI, IJIOTHOCTH KOTOPOH mocraTouno Beauka. [loaTroMy BAMAHME XHIIL-
HHUKOB Ha IOMYJIAINIO ePTBbl 00BIUHO CBS3aHO ¢ eé mioTHocThI0. Hanpumep,
B rofibl HA3KOH YHCJI€HHOCTH JIEMMHHIOB B TyHJpe IecClbl MepPecTalT Ha HUX
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OXOTHTBCS M [I0€JAl0T ANIA U NTEHIOB KYJUKOB M ryceii. Illupokue numessie
CBAS3H IIO3BOJIAIOT XUIMHHUKY IEPEeKJIYaTbCA C OJHOHN KepTBBl HA APYIVIO,
TMO3TOMY CAMOMY CHJIBHOMY BO3[eMCTBHIO XMIHUKOB IOJBEPraioTcsa Hauboee
MHOI'O4YHCJIEHHEIEe BHbI.

Taxum 06pasoM, IMUIIEBbie B3AUMOENHCTBHUA TIPEIATCTBYIOT HEOTPaHUYEHHOMY
POCTY YMCJIEHHOCTH IIPUPOJAHBIX IONyJaAnui. B wacrHOCTH, YCTAHOBIEHO, YTO
YHMCJIEHHOCTD MONYJIALMA Ha3eMHBIX JIECHBIX HACEKOMBIX OIDAHUYNBAETCH ITHIIe-
BOH /IeATE/ILHOCTEIO HACEKOMOAAHBIX MJIEKOIUTAIOINX, B OCHOBHOM 3eMJIepoeK.

IKCIEePUMEeHTBl MOKA3alu, YTO U3bATHE XUIHUKOB MOJKET IPHUBECTH
K ApaMaTu4ecKHM IOCIeJACTBUAM i coobmecrBa. Hampumep, BbLIOB MOp-
CKHMX 3BE€3J[, KOTOpbIe ITMTAIOTCA B OCHOBHOM Das3HOOGDAa3HBIMHM MOJLIIOCKAMH,
OPUBEJ K CKOPOMY HCYe3HOBEHMIO LIECTH BHAOB MOJLTIOCKOB M3 CEMH, MCXOIHO
HaceaABIIUX coobmiecTBo. MUAUM PA3ZMHOMKUINCE HACTOIBKO, UTO 3aHANHN BCE
CBOOO/ZIHOE NTPOCTPAHCTBO U BBITECHHUJIM BCE BUBI BOAOPOCHEl, KDOME OHOIO.
Kak caencrsme mcuesnu pacTuTeNbHOAAHBIE, 4 3aT€M M XHIHEBIE MOJITIOCKH,
KOTOpBIE HEe MOIVIM MHTATECA MUAMAMHA. JTOT IPUMEDP MIOKA3LIBAET, HACKOJILKO
Ba)KHA POJIb XMINHUKOB B NOAAEPKAaHUU CTPYKTYPHI M BUA0BOTO pazHoo0pasus
coobmectBa. Mopckue 3BE3ABI OrPAHUUMBAJIN POCT YHCICHHOCTH MOJIIIOCKOB
U TeM CaMbIM MPEJOTBPaIlalil KOHKYDEHIIHIO MeXAY HUMH.

AHAJIOrMYHO B CTENHBIX COOOLIECTBAX MACYIHECH KONBITHBIE — OCHOBHBIE
noTpeduTes M PACTHTENBHOCTH — IOAAEPAKUBAIOT MHOr0OGpasue Tpas, Bhlemas
ObICTpOpACTyIIMe 3JaKKM M OCBOGOXMKAasi IPOCTPAHCTBO M PECYPCHI AJIS APYyrux
pacrenuii. Cokpalenue BbIaca u3-3a CHUKeHHSA YNCJIEHHOCTH KOIBITHEIX BEIST
K TOMY, 4YTO B KOBBLIBbHO-DA3HOTPABHBIX CTENAX KOBBLIb BBHITECHSAET IPOYME
TPaBBI, & 00PA3YIOMUIICA TOJCTBIN CI0M U3 OTMUPAIOUINX JTUCTHEB YIHETAET ero
cobcTBeHHEIH pocT. OTMETHM, YTO BhIIAC YPE3MEPHOr0 KOJIMYeCcTBa JKMBOTHBIX,
HanpuMep OBell M KOPOB, BEJET TaKkKe K CePbE3HBIM HADYIIEHUSAM B CTPYKTYpE
CTEITHOr'0 COO0LIeCTBA — COXPAHAITCA JIMIIbL HEMHOIHE YCTOWYMBEIE K BHITAI-
THIBAHMIO BH/IBI, & II0YB&, JUIIEHHAA DACTUTEJBHOrO IMOKDPOBA, ITO/BEPraeTcs
SPO3UH H TepsAeT IJIOAOPOJHe.

Bonpocskl u 3apganusa

OBBACHUTE 3HAYEHUE TEPMUHOB «MULLEBbIE LeNU», «NPOAYLIEHTbI», “KOHCYMEHTbI», «pe-
OYLEHTbI»,

MNpuBeauTe NpUMepsl, KOrAa OAWH U TOT Xe BUA 3aHUMaeT pasHbii TPOpUHECKNA YPOBEHL
B NULLEBOW LIEnu.

[8] Wcnonsays uudopmaumnio, NpencTasneHHylo Ha puc. 84, obbacHuUTe, noyYyemy COOTHO-
LeHWe YMCneHHoCcTu Buaa-noTpeburens n Buga-pecypca B COOOLWECTBE YACTO HOCUT
UMKNIMYECKWIA xapakTep.

@] [OokaxuTte, 4TO NULLEBLIE OTHOLUEHWS BNWAIOT HA YUCAEHHOCTb nonynauuin 1 CTpykTypy
6uoueHoaa.
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§ 38. Ponb KOHKYypeHuuu B coobuwecTee

5
J(’ Kakum 06pasom Buasl naberaiot ocTpoi KOHKYpeHUMmn B npegenax 6uoueHoza?

KoHKypeHTHBIe OTHOIIIEHHA, IIPeJICTaBIIsAA co00ii 6opb0y 3a OrpaHUYEHHBII pe-
cypce, MO3BOJISIOT BBIKUTH CHIIbHEHINIEMY, II03TOMY UIparT 00JIBIIyI0 POis B Pop-
MMPOBaHWY IPUPOAHBIX coobecTs. ITpobieMe KOHKYPEHIIMN MTOCBAIIEHO OoJIbiIoe
YHCI0 HAYYHBIX HccaenoBaHuii. Pycckumit yuénsrii I'. @. I'ayse B 1930-x ro-
Jax BIepBbIe O0paTH/ICA K 9KCIEPHUMEHTANbHOMY H3YUYEHHI0 KOHKYDEHIIHH.
Pe3yabTaThl ONBITOB ¢ TpemMs BHAaMu uHDy3opuit-rydener (pox Paramecium)
HATJIAAHO IIPOAEMOHCTPHPOBAJIN IVIABHEIE 3aKOHOMEPHOCTH M CIEJCTBHA KOHKY-
PEHIIAN.

IIpaBnii0 KOHKYPEHTHOr0 HCKJIKWUYeHHMs. B IepBoil cepuH 2KCIepUMEHTOB
I'. ®. I'ayse ncononk3oBas ABa Buaa HHQy3opui-Tydesiek — XBOCTATYIO B yIlIac-
tyio. MHQY30pUH BBIPAIIUBAJINCE B IPOOMPKAX, KyJAa €XKeJHEeBHO A00aBIANA
orpaHMuYeHHbIe TOPIUHA KOpMa — GaKTepHH CEeHHOr'0 HAaCTOA WM JPOKIKH, TeM
caMBIM CO3HaBas YCJAOBHA AJIA KOHKYDEHIIUH.

IIpu pasgesisHOM cogep:KaHuM 00a BHJA XOPOIIO Pa3MHOMKAJIHCH, HX YHC-
JIEHHOCTb POCJIA M BCKOpe CTabHIM3MPOBaiach Ha YPOBHe éMKOCTH cpeasl. IIpu
COBMECTHOM COJIEPIKAaHUM B cpejie, e KOPMOM CHAYKHJIN GakTepuu, cHayaaa
YHCJIeHHOCT: 000MX BHIOB YBEIHUHMBAJIACH, HO 3aTeM YMCJEHHOCTb TY(elbKH
XBOCTATOH CHHMIKAJach, ¥ B HTore aror Buj ucuesas. Takum obpasom, Tydeabka
ymacras nobexxaana B KOHKypeHIun (puc. 85).

OnHaKo, KOrja KOPMOM 18 WH(DY30pH cIy:KuIn He 6aKTepHuH, a POKIKH,
B KOHKYDEHIMHM mobexaan apyroii sua — tydenska xBocraras. Okasainocs,
4YTO NPOAYKTH MerabonmaMa GaKTepHil IOAABIAIOT Pa3MHOKEHHE TY(DeabKH
XBOCTATOM, & B HX OTCYTCTBUE 3TOT BUJ pa3MHOKaeTcd ObicTpee, ueM Tydes-
ka ymacras. CiegoBaTenbHO, H3MEHEHHE 5KOJOIHYECKUX YCJIOBUi, B JAHHOM
clIydae CMeHa KODMa, MOJKeT BJIMATH Ha yclex BuAa B KoHxypennuu. Tem ue
MeHee MCXO0J] KOHKYPeHTHBIX OTHOIIEHUH OJ{HO3HA4YeH — OJHH BHJ BCerja BbI-
TecHAeT APYroi.

B apyroit cepun skcnepumerTor I'. @. ayse nsyyan B3aMMOOTHOIIEHUA TY-
denpkn yimacToi u nadysopun 6ypcapun. HecMoTpsa Ha NHINEBYI0 KOHKYPEHIIMIO,
0ba Buja OBLIM CIOCOOHBI K JAJUTEIBHOMY COBMECTHOMY CYII@CTBOBAHHIO, XOTH
YHCJIEHHOCTh KAaMKI0T0 U3 HUX ObLJIa HUMKe, YeM NPH PasleJIbHOM COJAepiKaHu.

BrisicHHIIOCH, 9TO cocyllecTBOBanue TydeabKH yiiacToi u 6ypcapuu Ob1T0
BOZMOJKHBIM M3-3a TOTO, YTO BAAHI [10-Pa3HOMY MCIIOJbB30BATH Cpeay: Ty(deib-
KU yIIacThle Jep:Kajuch B TOJIIE BOABI, B TO BpeMdA Kak Oypcapuu — OKOJO
nua. Kpome Toro, 6ypcapuu OXOTHee IOeJald JPOKiKH, a Ty(denabka ymiac-
rag — OakTepuu (cm. puc. 85).
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Puc. 85. dxcnepuments: I, @. Tayae ¢ HHQY3OPUAMU PA3HBIX BHAOB, N€MOHCTPHDYIOL{E
POJIb KOHKYPEHIIUH B coobllecTse

B pesysneTaTe aTHX ONBITOB OBIJ CEJaH BHIBOJ O HEBO3MOMKHOCTH JJIUTENb-
HOr'0O COBMECTHOTO CYIIIeCTBOBAaHUSA B cTAOMJIBLHOM cpeie ABYX BUIOB ¢ OAUHAKO-
BBIMH 9KOJIOTHYECKHUMH TOTpeOHOCTAMM. ITA 3aKOHOMEPHOCThL Obla HazBaHAa
npasunom konkypenmunozo uckniovenus I'ayse. Ilozixe MHOroumciaeHHBIE
9KCIePHMEHTRI YUEHBIX NMOATBEPIUIH CIIPABEIJIMBOCTE 3TOTO ITPABUIIA.

Konkypennus u cocras coobmecTs. OUeBH/IHO, UTO KOHKYDEHIIHSA JOJIKHA
BECTH K YBEJIMUYEHHMIO SKOJIOIMYECKUX DA3JIWYMIA MeKIy BUaaMHu. B oJHOM co-
of1ecTBe MOT'YT VKHUTLCA BHABI, KOHKYPEHIIUA MEKIY KOTOPLIMH OTCYTCTBYET,
ocnabyieHa WIK IPOTEKaeT KPATKOBPEMEHHO, TaK 4YTO MPABHUJI0 KOHKYPEHTHOTO
HCKJIIOUEHHUA He YCIeBaeT PeaM30BaThCH.

B npupoze cymecTBYIOT TPH IVIABHBIX IIYTH SKOJOTHYECKOTO Pas3obIneHus
COCYMIeCTBYIOIIMX BHJOB: B IIPOCTPAHCTBE, MUIEBBIX pecypcax U BO BPEMeHH.

Pasjeslerne mpocTpaHCTBa, NOMKAJYH, CAMbI PACHpPOCTPAHSHHEBIH CIIOCOG
nabexxanus KoHKypernun. Hanpumep, o0bI4HbIe B CMEIIAHHBIX JlecaX CHHHUIBL,
CXOJ{HBbIE 110 CTPOEHUIO U PAlMOHY, KOPMATCA B PA3HBIX MecTax. [[IMEHOXBOCTHIE

T — Edumosa, 9 k.
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CHHMIILI COOMPAIOT KOPM IIPEeMMYIIeCTBEHHO Ha TOHKMUX KOHIAX BETOK B HepHde-
PUMA KPOHBI, TAMYKH yaire o0caefyioT OCHOBAHUA TOHKHUX I100eros, JIas0peBKMI
KOpDMSATCS B BepXHe# 4acTH KPOHBI JepeBbeB, a 0OJbIINE CHHMIIBI JAeprKaTcs
B KPOHEe HHU’Ke JIa30DeBOK, cOOMpas KOPM TaKikKe B KYCTapDHHKax M Ha 3emJie
(puc. 86). PasnooOpasHble KYJHKH COOMpAIOT JHUYMHOK KOMapOB-3BOHIIOB Ha
pasHoil riiy0HMHe B COOTBETCTBUH C JJIMHON HOT M KJII0BA — MeJIKHe ITeCOYHUKH
Ha WJIe ¢ MJIEHKOH BOAbl, a4 AJIHHHOHOTHE BePDeTeHHHUKH U XOAYJOUYHHUKH — B Ha-
ubosee rayboKux MecTax. AHAJOTMYHO PA3JIMUYHBIE XYKHU-KOPOeAbl OOMTAIOT
B Pa3HBIX YaCTAX JE€PEBbEB: KOpoeA-THIorpad — B HUMKHEH, a KOPoeJ-rpaBép —
B CcpeJHeil 4acTu CTBOJNA €JIM.

Ana mobo3HarenbHbIX

PasmeskeBaHHe BUIOB NYCTHBIHHBIX MYPaBbEB [0 pasMepaM IOeJaeMbIX UMH
ceMAH — APKHH OpuMep ociabieHus KOHKYpeHIHH. AMepHKaHCKUe YU€HBIe yC-
TAHOBMJIM, YTO pasHble BHbI CIENHAIHU3UPYIOTCH Ha NoTpebieHnH CeMAH PaszHoro
pasMepa, a TaKse YTO PasjMuus B pasMepax Teja M BeJHUYHHEe uesrocTed pabouux
ocobeil cHJIbHEe BeIPaKeHbl B TeX MecTax, rje oduraer OoJbllle BHJOB-KOHKYPEHTOB.
OTo0 NOKA3KLIBAET, YTO B VCAOBHAX KOHKYPEHIHH BBIXKHBAIOT Te paboume ocobu, Ko-
TOpBIE CHJIbHEe OTIHYAITCA OT KOHKYDPEHTOB.

PacxoxaeHHe BUAOB CO CXOJHBIM THIIOM MHUTAHHUA IO BPeMEeHH AKTHBHOCTH
TOKe IIMPOKO pacrpocTpaHeHo B mpupoje. Hanpumep, B OIHUX U TeX e BOJO-
éMax IIYKAa U CYyaK OXOTATCA IHEM, a COM — HOYBI0. Cpeaiu ITepHaThIX XUIIHU-
KOB cpejiHeili nojiocsl Poccuy KaHIOK W IIyCTeIbra OXOTATCA Ha MOJEBOK B CBETJIOE
BpeMs CYTOK, a yIIacTas cOBa U cepad HeACHITh — C HACTYIJIEHHEM TeMHOTHI.

BasKHO OTMETHTB, YTO KOHKYPEeHUI A BOSHUKAET IIPXA BLICOKOMN YMCIEHHOCTH
BHJOB CO CXOJHBIMH TpeboBaHusAMHU K cpefe. Tax, XUITHUKN M pOYUe BUJbI-
noTpeduTeIM MOTYT IPeJOTBPAllaTh MEKBUIOBYI0O KOHKYPEHIIUIO, CAEeDKUABAA
pOCT MONYJALKUNA BUAOB-PECYPCOB, M CTAOHIN3NPOBATE COCTaB OMOIEHO3A.

3HaHMe 3aKOHOMepHOCTel GMOTUYEeCKUX CBA3el, Ipeie BCero NUIleBbIX OT-
HOIIEHMIi, uMeeT DOJILIIIoe IPAKTHYECKOe 3HAUeHHe /1A COXPaHeHUA IPUPOJIHBIX
coobmecTs. HeobapymMarnHOe MK CIydaiiHOE BCeJIeHHe YeJIOBEKOM HOBBIX BHAOB
HepeAKO IIPUBOAUT K HAPYIIEHHI0 OHOTHYECKHMX CBA3eH M KaK CIeACTBHE — K
paspyIIeHNI0 YHUKAIBHBIX COO0IIEeCTB M BEIMHDAHUIO MECTHBIX BHAOB.

UsBecTHB! caydyan, KOTjia BCEJIEHIIBI OKA3bIBAJIHCE 00jee CHJILHBIMH KOH-
KYDeHTaMH B OTHOIIEHMUAX C MECTHBIMH BUAaMHU. YHUCIEHHOCTE OOBIKHOBEHHOM
Oenky B AHIJIHMHM CTaja COKpallaThCs M3-3a TOTO, UTO Tyjaa Obljia 3aBe3eHa
KapoJuHcKas Oenxa u3d AMepUKH. AHAJIOTHYHO aMEPUKAHCKAA HOPKa, aKKJIH-
MaTH3MPOBAaHHAS B eBPONEHCKMUX jecax B nepsoil nojosunae XX B., NOCTENIEHHO
BBITECHAET eBPONeHCKYI0O HOPKY M3 MCKOHHBIX MecT e€ OOMTaHUA.
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30Hbl KOPMEXKHW PAS/NIUYHBIX BUAOB CUHUL,

Puc. 86. OciraGienne KOHKYPEHINH B COOBIIECTBE OCYIIECTBIACTCS bnaromapsa
T IPOCTPAHCTBEHHOMY ¥ MHIEBOMY PasMeXeBaHWI0 BHIOB
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Ana nmobo3HaTenbHbIX

JpamaTH4HO pasBUBajiach CyAb0a YHMKAJbHEIX coobmecTs ['aBaiicKuX OCTPOBOB
nociie Toro, Kak B KoHne XIX B. ¢ Asopcknx 1 Kasapckux ocTpoBoB u ocrposa Ma-
aeitpa Tyaa OBl 3aBe3éH KyCTAPHUK (aiisais (ceMeiicTBO BOCKOBHHUIEBEIE) ¢ CHMOH-
OTHUYECKHMH azoThurcupyomumu bakrepuamMu (puc. 87). Dror KycrapHuK 6biCcTPO
paspacTrajics Ha He MOKPHITHIX JecOM yuacTKax GeHbIX ByIkaHudeckux nmous. [Tousa
oboramasiack HUTPATaMH, JOCTYIHBIMH IS BceX pacTeHmii. Oboraienue mo4YBbl a30-
TOM GJIArONPUATHO OTPA3HIIOCH HA YHCJIEHHOCTH J0MK/AEBbIX YepBeil, KOTOPLIe TOXe
OLLIM 3aHeCceHbI HA OCTpoBa udesgoBeKoM. YepeBu oboramany MouyBy OPraHUYeCKHUMH
BelecTBaMH (FyMYCOM) ¥ paspbIXJisiu eé. B peayabrare BOSHHKJIN YCJIOBHA JJIA HU3-
HH paCT&HHﬁ, ceMeHa KOTOpPhIX nmonajaJjd Ha ocTpoBa, HO He MOI'JIH TAM pasBHBATLCA
B IIPeXKHUX YCI0BUAX. MecTHBIE NTHIBI He MOefaNtH MI0A0B (aiiaid, OJHAKO HeKO-
TOpBle BHABI, HHOTJA 3aJeTAl0lHe HA OCTPOBA, HANPUMED ANOHCKHe Geslorjiaski,
OXOTHO MUTAJHCH MJIOAAMH U € IOMETOM PacIpOCTPaHAIN ceMeHa. PallAib 3aces
BCE HOBbIe M HOBbIe TEPPHUTOPHH, & JHUCTOBOM ONajJ KyCTapHHKA BMeCTe ¢ TeM 3aTpyA-
HAJI MIpOpacTaHue ceMaH ¥ BO300HOBJIEHHE MECTHEIX JlepeBbeB. B peayibrate MeHbIlIe
yeM 3a ¢TOo jeT 00JMK pacTUTeJIbHOCTH HA OCTPOBAX KOPEeHHBLIM 00pasoM M3MEHHJICH.
[TONBITKH BOCCTAHOBUTHL €CTECTBEHHBIH PACTHTENBHBIN NMOKPOB HA OCTPOBAX IYTEM
BBIpYOKH (bailsijiA He NPUBENH K YCIeXy, TAK KaK Ha CHJIbHO M3MeHEHHOI [10YBe MeCT-
HBIe JlepeBbs He BbIJePIKUBAIOT KOHKYPEHIIMH ¢ PYTHMH pacTeHHAMH-BCeJIeHIaMH.

9TH NpUMepsl IOKA3BIBAIOT, HACKOJBKO CEPbE3HBIMH I CO00IIecTBa MOI'YT
6BITH IIOCJEACTBHA, KA3aJIOCH Obl, HE3HAUNTEIbHBIX U3MEHEHNH B OMOTHUECKHUX
CBA3AX.

Puc. 87. ®aiiane — KycTADHMK, 3aBe3éHHBIN yenoBekoM Ha ['aBaiickue ocTpoBa
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Bonpocsl u 3agaHua

OxapakTepuayite MeTofbl UCCNIeN0BaHUs, C NOMOLLBIO KOTOpLIX . @. May3e chopmynu-
poBan NPUHUMN KOHKYPEHTHOrO UCKIIOYEHWS,

Hasosute cnocobbl CHXEHWA KOHKYPEHLUM MEXaY Buaamu G1UOLEHO30B.

C NOMOLLIbIO KOHKPETHbIX MPUMEPOB [OKaXUTE BO3MOXHOCTbL 3KOMOrMYECKOro pasmese-
BaHWA BUOOB-KOHKYPEHTOB B cooblecTse.

B HacToswee BpemMs BO MHOrMX paioHax cpeaHei nonocs! Poccum WMpoKo pacnpocTpa-
HeHOo pacTeHue 6opLueBrnk COCHOBCKOro, KOTOPOE Bbino 3aBe3eHO K HaM OTHOCUTENLHO
HepaeHo. O6cneayiiTe 6UMOLEHO3LI CBOEro paioHa Ha NpeaMeT PacnpoCTPaHEHUs 3Toro
BceneHua. MoaHakombTeck ¢ Bronoruein n 06NacTbI0 ECTECTBEHHOMO PacnpoCTpaHeHus
3TOro BUAA, a TaKke C MCTOPMei ero NosBAEHUS Ha AAaHHOW Tepputopuu. Moyemy B yc-
noBuAX HOBOro MectoobuTaHnsa Gopuiesnk COCHOBCKOMO CTas YCnewHo KOHKYpUpPoBaTh
¢ engamu-abopureHammn?

3KOCUCTEMBI @;

Hu onun GHOIEHO3 He MOJKET CyIecTBOBATEL BHE 3JIEMEHTOB HEIKMBOI
OPHUPOABI — IIOYBHI, pejbeda, KIUMATA...

Pacrenns, cosaamoniue ocCHOBY OHOLEH03a, HE MOTYT KHTh 63 BOJBI

A MHHepaJbHBIX BEIEeCTB, KOTOPhIe MNOJYYalOT U3 MOYBHI,

0e3 yrIeKHucJIoro raza U COJHEUYHOTO CBeTa.

Ot reorpaduueckoil MMUPOTH MECTHOCTH M ocobeHHOCTeH penbeda
B3aBHCAT YPOBEHb OCBEIEHHOCTH, KOJUYECTBO TeIlJja M BJAru, 4To,

B CBOIO OuYepejib, IIpeJioNpeaesiaeT THI (DOPMHPYIOILIEroca TaM
coobmectBa. COBOKYIIHOCTh GHOLEHO3a M 3JIEMEHTOB HEKHBOM IIPHUPOLLI
Ha3bIBAIOT IKOCUCMEMOU UIN GUOZEOUEHOIOM.

IToraTrue «aKocucrema» BBEN B 1935 r. aHrIHiicKUil 3KOJIOT

A. JIsx. Tencnn, a «6uoreonenos» — B 1942 r. pycekuii 6oranuk

B. H. Cykaués. [Togo6HO NpUPOAHEIM COOBIIECTBAM, AKOCHCTEMBI
COIIOAYMHEHbI HepapXHUYEeCKH, T. €. HeDOJIbIIHE 3KOCHCTEMEI BXOJIAT B
coctaB Oosiee kpynubeix. Camas KpynHasa akocucremMa 3emuan — OGuocdepa.
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§ 39. OpraHu3auus 3KocucTem

3
tJ) Kakosbl 0COBEHHOCTU CTPYKTYPb! U GYHKLUMOHUPOBAHUS 3KOCUCTEM?

Buosornueckuii kpyropopor. ColHeuYHasa 9HepPrus npespaliaercsa pacTeHH-
SMH B 9HEPIUI0 XMMHYECKHX CBfA3ell opranuueckux semecTs. [To6ourBIM npo-
OYKTOM (DOTOCHHTE3a CIYIKUT KHUCJIOPOJA, KOTOPHIH BhlAeJAeTCS B aTMochepy.
ITo mensAM NMUTAHHA OPraHWYECKHE BellecTBa NepexXoJAT OT NPOAYIeHTOB
(mpousBoguTENIEil) K KOHCYyMeHTaM (morpeburensam). OpraauaMbl-IOTpedUTE N
TIOTJIONIIAIOT TAKI}KE BOAY ¥ KHCIOPOMA, HeODXOAMMBIH /1A ABIXaHWs, U BBIAEd-
0T YIVIEKHCJIBINA rad u OpraHndecKre NpoAYKTHl o0MeHa, HaIpuMep MOYEeBHHY
¥ HemepeBapeHHbIe ocTaTkyu nmuimu. OrMepmiue pacTeHUs, TPYIILI U 9KCKPEMeH-
THI pasjaramnTca DakTepusaMH, rpubaMu U HEKOTOPBIMH MEJKUMH ¥HBOTHBIMHA
/10 IIPOCTHIX OPraHUYEeCKHMX M HEOPraHWYEeCKHX BeIIecTB, KOTOpbie II0NajaioT
B IIOYBY M BHOBb YCBAUBAIOTCA PACTEHHUAMH.

Takum ob6pasoM, NMPOAYIEHTHI, KOHCYMEHTHI U PeAyIEeHThl OCyllecT-
BIAAIOT KPYTrOBOPOT BelllecTB, WM Guonozuveckui kpyzoseopom (puc. 88).
Buosorudeckuii KpyroBopoT — BajsKHelIee CBO#CTBO J060H 3KOCHCTEMBEI,
B Pe3yJILTATe KOTOPOro MHHEpPAaJIbLHbIE BeIllecTBa He HCTONAI0TCA, 8 MHOTOKPATHO
BOBJIEKAIOTCS B KM3HEHHBIE ITPOIECCHI.

IloTok smepruu B 3xocucTeme. Bam naBecTHO, 4TO T1000M OPraHU3M HYK/a-
eTcA He TOJLKO B OPraHMYECKHX BeIecTBaX — CTPOMTEILHOM MaTepuale I
KJeTOK, HO TAKJKe U B 9HEPI'HH, KOTOpas MOCTOAHHO Pacxojayercd JJIA OCYIIecT-
BJICHHA PasHoOOpA3HBIX }KMU3HEHHBIX NMPOIECCOB, HATIPUMeD Ha Hojjep:KaHHe
TeMIIepaTyphbl Tesa, paboTy MBI, CAHTEe3 Oesika WiIn u30HupaTe/bHBIH eperoc
MOJIEKYJI Yepe3 KJIeTOUHYyI0 MeMOpaHy. JacTh opraHUYecKHuX BellecTs, 00pasy-
JOIAXCH B OPraHU3Me WA IOCTYNAaoNuX B Hero, o04-
3aTeJbHO paspylnaercs ¢ BblaeneHUeM sHepruu. Bor
IoYeMy KPYroBOpPOT BEIIecTB Hen30erKHO CONPAMKEH C
npoleccaMy IMOCTYIIEHUA U pacxoja 9HepPruu.

DHeprus, B OTJHUYHE OT MHHEDPAJIbHBIX BeIllecTs,
He MOKEeT MHOTOKPATHO BOBJIEKATHECA B YKU3HEHHBLIE
npoieccel. JIrboit opraHuaM pacxoayer G0JbIIYIO
YacTh IOJYYEHHOH B pe3yjbTaTe NHUTAHUA IHEPrHUH
Ha noanepixaHue COGCT‘BEHHOﬁ HHU3HeaeATEeJbHOCTH.
ITosromy JuiIs HeGONMBIIAA €€ J0JA AOCTYIIHA AJSA
OPraHU3MOB CJEAVIOIIero 3BeHa MUINeBOll Ienu.

ITapannensHOo ¢ OMOJOrHYECKHM KPYTOBOPOTOM

Bnagumup Hukonaesuny
Cykaués B 9KOCHCTEMe CYIIeCTBYeT nomokx dnepzuu. ToJIbKO

(1880—1967) IOCTOAHHBIA HPUTOK 9HEPTMH COJHEUHBIX JIyuel
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KPYTOBOPOT BELWECTB B 3KOCUCTEME

NfPogyyeunT®

Puc. 88. Buonoruvyeckuit Kpyropopor — BaskHeMIee CBOHCTBO 2KOCHCTEMbI
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MOJKeT rapaHTHpPOBaTh CYIIECTBOBAHWE coo0IecTBa. Y paBHOBEIIEHHOCTh MPO-
I[eCCOB CHHTEe3a M PaspylieHus OPraHNnIecKoro BeIecTBa B 9KOCHCTeMe CO3JaéT
ycIoBuA AA cTabuiabHOCTH Omosormdeckoro coobmecrsa. Taxum obpasom,
(oTocHHTeTHYECKAA [AeATENbHOCTh PACTeHMH M OMOJOrHYecKHUil Kpyrosopor,
KOTODBIN MOAAEPIKUBAETCA IIOTOKOM 3HEpPruH, o0ecnedyuBaoT HelpepbIBHOCTh
JKM3HHU Ha ILJIaHeTe.

JKoJOTHUECKHe MHpaMHIbl. BajKHBIMH KOJMYEeCTBEHHBIMH XapaKTepPHCTH-
KaMH 9KOCHCTeM cJysxaT 6uomacced, T. €. MAcca KHUBEIX OPraHU3MOB, U 6uono-
2uveckas npodyxkyua — IPHPOCT GHOMACCH! B €INHUIY BPEMEHH.

KoamuyecTBeHHOEe COOTHOIIEHME NMPOAYKIIMH, YHCJIEHHOCTH M OmoMacchl
OpPraHM3MOB IIOCJHEJOBATEIbHBIX 3BEHbEB NMMINEBHIX Ieneidl uaobpakaiorT B
BUJle 9KOL02UYeCKUX nupamud, rjie OCHOBAHMEM CJIYKNAT 3BEHO IPOAYLEHTOB
(puc. 89).

ITupamuza 6MoIOrUYecKoil IPOAYKIUH JTH000H 9KOCHUCTEMBI UMEET IUPOKoe
OCHOBaHHE ¥ Y3KYI0 BepiuuHy. [IpOAyKIINA OPraHM3MOB KaXK0T0 MOCIeAyIOIIero
3BeHA NMUINEBOH memu npumepHo B 10 pas MeHsblle OpeAbIAyHiero. 3Ta yHH-
BepcajbHAA 3aKOHOMEDHOCTh HA3BaHA NPAsunom nupamudv. 6uonozuveckoi
npodyKyuL.

Ana nobo3HaTenbHbIX

OrMeTHM, UTO IEPAMHABLl YHCJIeHHOCTel U 6HoMace B HEKOTOPBIX dKOCHCTeMax
MOrYT He COBHAAATh 0 GOpMe ¢ MUPaMU/IOoH 6GHONOTHYeCKOH NPOAYKIIUH.

B HazseMHBIX dKOCHCTeMAax, I'ZIe OCHOBHEIE IPOAYIIeHTHI IIPeJICTaBIeHbl TPaBaMHu
(cTenu, caBaHHEI), & KOHCYMEHTHI II€PBOT0 MOPAAKA — Nperk/e BCero TpaBOALHbIMM
MJIEKOMUTAIIMUMY, THPAMH/ALI UACIEHHOCTEH B GHoMace MOXOOHBEI MUPaAMHUAAM
fnosorunueckoit npogyknuu. OHY MMeOT IMMPOKOE OCHOBAHME M IOCTENeHHO CY-
JKAIOTCA K BepIIHHe,

B necHBIX aKOCHCTEMAaX, I'ie MIPOAYIEeHTEL IPeJCTABJIeHbl B OCHOBHOM KPYIHBIMH
JlepeBbAMH, THPAMHULI YHC/IeHHOCTeH UMEIOT Y3K0e OCHOBaHHe — OJHO HEPeBo CJIy-
JKHUT OHINEH I8 MHOKECTBA MEeJIKUX KOHCYMEeHTOB, IPeXJie BCero AJif pacTUTeIbHO-
SANHBIX HACEKOMBIX. BMecTe ¢ TeM OCHOBAHHE ITHPaMH/IbI OHOMAacc IIHPOKOe.

B skocucTeMax 03€p M Mopeil MUpaMua YNCIeHHOCTel HMeeT IMPOKOe OCHOBA-
HHe — YHCJeHHOCTh (PUTOILIAHKTOHA MHOTOKPATHO IIPEBOCXOJUT YHCJIEHHOCTD €ro
norpeduTeneit. OgHaKo OCHOBaHWE NMUPAMHIBI 6uomacc y3koe, Tak Kaxk Omomacca
pbi6 MHOTOKDATHO NPEBOCXOANT OMoMaccy IIaHKTOHa. [leso B TOM, 4TO fosnbmasa
CKOpPOCTh PA3MHOYKEHHS OJHOKJIETOMHBIX BONOPOCIeil 00VCIOBIMBAET HX BBICOKYIO
6UOIOrNYECKYIO TPOAYKIIUIO, HO He IIPMBOJUT K POCTY UX OGHOMACCHl — BOJOPOCIH
ype3BbIYaiiHO GBICTPO TIOENAIOTCH KMBOTHBIMU-QHILTPATOPAMH, KOTOPBIMY, B CBOIO
ouepejb, MUTaTCcA peIGBl. Buonornyeckas nNpoayKIHA puid B 10 pas meHbIIE TIPO-
AVKIAY IJIAHKTOHA, OJHAKO PHIGHI J0JIr0 3KMBYT U PACTYT, MO2TOMY OHM HaKaIlIu-
BaioT 6uomaccey (cMm. puc. 89).
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Puc. 89. ITupamMuzel 6M0JIOrMYECKO NPOAYKIHHA, YHCJIEHHOCTY B GMOMACCH] PAZHBIX
9KOCHCTEM
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3
J) YeM pasnuyaioTcs NpUpoaHble coobecTea U arpoueHo3sI?

OcobennocTu arposkocucreM. Azpoaxocucmemvl — 3TO IKOCHCTEMBI, KOTODbIE
CO3/JJAI0TCHA YEJIOBEKOM IJIA HOJYYEHUA CeNbCKOXO03AUCTBEHHON IPOIYKIINH,

Peryisipaoe uabATHE YacTH OMOJIOTAYECKON NMPOAYKIUM C YPOKAEM BeAET
K TOMY, YTO MHHEpaJbHbIE BEeIlleCTBA He BO3BPAILAIOTCH B IIOUBY B XOJIe eCTeCT-
BEHHOro OMOJIOrMYeCKOro Kpyrosopora. [10aToMy arposKoCHCTEMEI He CIIOCOOHBI
K CAMOCTOATEJIbHOMY YCTOMYHBOMY CYIECTBOBAHUIO,

VYeroituuBoe cymiecTBOBaAHHE ATPOSKOCHCTEM, IOCTOAHHO AAIONIUX OOTATBIH
YPOKai, BOSMOKHO JIMIIb IPH MOAZEPKaHNNA OHOJIOTHYECKOro KPYyroBopoTa ImIyTém
PEeryJsipHOrO BHECEHUA B IIOYBY MHHEPAJIBLHLIX U OPraHUUYECKHUX YA0OPEeHMi.

Ilognep:xaEuio 6MOJOTHYECKOr0 KPYroBOPOTA B arposKOCHCTEMAaxX TaKiKe
croco06CTBYeT MX BBICOKOe GHOJIorHYecKoe pazHoobpasue. [103ToMy NpaBHIBHO
CIIJIAHUPOBAHHBIE aIPDO3KOCUCTEMEI IIOMHMO I10JIei BKJIIOYAIOT TaKKe nacTéuIa,
CEHOKOCHBIE JIyra M JXMBOTHOBOAYECKME KOMIIJIEKCHI. DTOMY CIIOCOOCTBYeT M
opraHu3anusa ceBoob0pPOTOB, B X0J€ KOTOPHIX HA MOJIAX OCYIIECTBJIAETCS depe-
J[0OBaHHE BO3JEIbIBAEMBIX KYJILTYD.

Taxum 006pasoM, NPaKTHYECKOE UCIIOJIh30BaHME 3HAHUN 0 3aKOHOMEPHOCTAX
OPraHU3alUuy MPUPOAHEIX DKOCHCTEM CIIOCOGCTBYET MOJAEPIKAHUIO TPOAYKTHE-
HOCTH CeJIbCKOr'0 X03AMCTRA.

L NPOBEAUTE UCCNEOOBAHWE

| Cocrasnenne cxemM NULLEBLIX Leneid v nepeHoca 3Hepruu
B 3KocHcTEemMe

HEJlb padombt. — BBIABUTH BO3MOKHbIE OHIeBele NEIH, COCTABUTH UX CXEMBI, & TaK-
#e CXeMEBbl IepeHoCca JHEPIrHH B 3KOCHCTEMe.

Henmoneaya Tabauiny 9KOJIOTMYECKMX TPYII PACTEHUH M KUBOTHBIX KOHKDETHOMH
9KOCHCTEMEI (COCTABIEHHYIO B X0/¢ IpaKTH4ecKoil pa6oTsl « BuiABIeHMe THIIOB B3aMMO-
JeiicTBMA pasHBIX BUIOB B GHOIIEHO3€» ), COCTABbTEe CXeMbI MUINEeBLIX eleil H BRIMOJIHUTE
TEopPeTHYEeCKYI0 4acTh paboTsl.

Baaromobussie Pacrenus, I'pubm | Pacturensno- A upornsie, Meaxue | Kpynabie
pacTeHnn npeanoYnTaN- AdHBIE NMHTAIHEeCHA XHIIHBIS XHIIHBI®
mHe YMeépeHHO AHBOTHEIE HACEKOMBIMH EHBOTHBIE | ®HBOTHBIE
YBAaKHEHHY IO o MPOYMMH
no4By 0ecno3BOHOYHBIMH

e i
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HasosuTe THI OHOMOrMYECKHUX CBA3ei, OTPaXKEHHBIX B MHIIEBLIX HENAX.

O0BACHATE, HA OCHOBAHUM KAKHWX IPH3HAKOB BhI IOMECTUJIH Te HJIM MHBIE BUJLI HA
MECTO IepBOro, BTOPOro M NOCJeAVIONUX 3BeHbeB NHINeBOM Iemu.

OTrMeThbTe OPraHu3Mbl, BRIIIOJHAIOIINE B pACCMATDHBAEMO 3KOCHCTEME POJIb IIPOAY-
eHTOB, KOHCYME@HTOB MepBOro, BTOPOro ¥ MOCJeAVIOIIHX NOpsAAKOoB. B kakoM Hampas-
nennu Gyager nepefaBaThCA CBA3AHHAA IPOMBBOAHTENAMH dHEprusa?

OxapaxTepuayiiTe u usobpasure hopmy, KoTopyio OyzeT uMeTs nupaMujaa Guosmoru-
yecKoil NPOAYKIHMH aHAIM3UPYEeMOil sKkocHcTeMbl. OTBeT apryMeHTHpPYiiTe.

ChopmyaupyiiTe # 060CHYHTEe T'HIIOTE3Y O COOTHOIIEHNH YHCIeHHOCTel OpraHu3MoB,
MpeACTABAAIOIINX TTOCTeN0BATEIbHbIE 3BeHbs ITHUINEBLIX Iemei.

CrenaiiTe BBIBOJ O YHCJIe 3BeHbEB B 0OJBIIMHCTBE IUIEBBIX Iielleil pACCMOTPEeHHOMN
9KOCHCTEMBI H O NPHYHMHAX, OTPAHHYMBAIONIHX JJIUHY OHUIIEBBIX Iemei.

Bonpocel u 3agaHua

O6bACHUTE 3HA4YeHUA TEPMUHOB «BMONOrMYecKuii KpyroBopoT», «Buomaccar, «buonorun-
Yyeckaa NpoayKums»,
[2] [OokaxwuTe, 4TO, XapakTepusys NpPoLEecch!, NpoTeKatwme B 3KOCMCTEME, HEBEPHO YNOT-
pebnaTh BbipaXeHue «KPyroBOpoT 3HEpruM B 3KOCUCTEME>,
OxapakTepuayiiTe rnasHyio 0co6eHHOCTb NMpamua, 6UoNorMyeckoin NPOAYKLUA.
Wcnone3ya nHdopmMaumio, NpeacTasneHHyo Ha pyuc. 89, cpasHute nupaMuabl YMCneH-
HOCTel U nupaMmuabl GUOMACC B PasHbiXx IKOCUCTEMAXx, BbISBUTE YEpPThl MX CXOACTBA
¥ paznuyua. Yem oBbACHAKTCA pasnuyns B popme nupammna?
[5]* Wcnonbays aononHUTensHylo nutepaTypy v pecypcbl MHTepHeTa, cobepute nHdopmaumio
0O BO3MOXHbIX METOAAX NoAAEPXaHUS YCTOWYMBOIO CYLLIECTBOBAHWS arpO3KOCUCTEM.

O]

§ 40. PazeButue akocucrem

);J) ~ CnocobHbl N1 3KOCHUCTEMbl K CaMOpPassBuTuio?

HexoTopsle IpHUpoOgHBIE cOO0IIecTBA CTAOMIBHEI M CIIOCOOHEI K GeCKOHeYHO
AOJITOMY CYIIECTBOBAHHMIO, COXPAHAA CBOIO CTPYKTYpY. Hampmmep, esoBble
u ayboBBIE Jieca, KOBBIJIBHEIE CTENIM CYILIECTBYIOT, HE MEeHAA CBOero objmka,
OeCATKU U COTHH ThICHAY JeT. CoobiecTBa PeYHBIX CTAPUL, ¥ HEDOJBIIUX 03ED
uiau coobuiecTBa, BOBHHKAKINME HA MecTe JIeCHBIX PYOOK M IOKapoB, HecTa-
OUJIBHBI — OHM CHJILHO HM3MEHAKTCA B TeYeHHEe HECKOJNbKHX HeCATKOB JeT.
IIponcxopsAmne B HUX U3MEHEHUS IPUBOAAT K 3aMeIleHNI0 OJHOro coobIecTBa
apyruM. B nmocsienoBaTesibHOM cMeHe cOO0IIeCTB OTPakaeTcs MpoIece caMmopas-
BHTHA 9KOCHCTEM.

3akoHOMepHasA cMeHa coodmecTB — CyKueccHsa. PazBUTHe BKOCHCTEMBI
npejcraBiasgeT coboil 3aKOHOMEpPHYIO cMeHY coofliecTB, KoTopas ofycaoBIeHA
JKU3HeJeATeJbHOCTEI0 OPraHu3MOB, T. €. BHYTPDEHHHMHM IO OTHOINEHHUIO K CO-
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obmecTBy npuyumHaMu. Takyio 3aKOHOMEPHYIO CMeHY COOOIIecTB HA3hIBAIOT
cykyeccuetl (0T JaT. Successio — NPEEeMCTBEHHOCTh, IOCJIEI0BATEIBHOCTS).
B utore cykmneccun (QOpMHpPYeETCHA 3pejioe coobiiecTBo. BO3HHKHOBEHHIO cTa-
OHJIBHOTO COODIIecTEA IpeIIeCTBYeT uepea HecTabUIbBHBIX COODIIECTE, CMEH -
IOOIUX IPYT Apyra B CTPOro# mociiefoBaTeJbHOCTH. TaKUM 06pa3soM, Pa3BATHE
BKOCHCTEMBI MJAET OT HecTAOMJIBLHOIO COCTOSHHSA K CTa0MIbHOMY.

IIpuMepoM CYKIIECCHH MOYKET CIYKHTh IIpeo0pa3oBaHne cOO0IIecTB PEYHBIX
crapui (puc. 90). ITo Mepe oTAeNIeHUA CTAPUIILI OT PyCJa PEKH TedeHHe B Hel
ocyabeBaer, Boja GBICTPO M XOPOIIO NPOTPeBaeTcs, KOHIEHTPanusa KUCI0PoJa
B Boje cHmKaerca. CocraB oburaresneil cTapMilbl BCE CHJIbHEE OTJIHYAETCA OT
peuyHoro coofiiecTBa, yBeJHYHBaeTcs Macca (pUTO- M 300IJIaHKTOHA. M3-3a
HEJOCTATKAa KMCJIOPOAa B IIPHAOHHOM CJIOE PeJVIIEHTHl He YCHeBaloT PasJjiaraTh

CYKUECCMHUHA

Puc. 90. Cvena coobIiecTs NPy 3apACTAHHM DPEYHOI CTAPHIBI
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MEpTBBIH MJIAHKTOH — HA JHE YBeJIWYMBAETCS CJIOW WJIa, U IJIyOMHA CTAPHUILEI
ymenbmaerca. Korga raybusa pocruraer 5—6 M, B cTapuile pasBuBaeTcs
obuJIbHAS TIOJBOHASA pacTUTeNbHOCTH. B cpeaneil mosoce Poccuu ato anojes,
BOAsAHBIE MXU 1 Bogopocan. Takoe cocToanue coobiecTBa, HaspIBaeMoe CTafuei
«IIOJIBOIHBIX JIYI'OB», BEJIET K YCKOPEHHOMY HAKOIUIEHUIO WA ¥ JajJbHeHmeMy
obMesteHHI0 BogoémMa. IIpyu yMeHbIIeHHH INIyOUHBI 40 3—5 M HACTyIaeT CTajius
pacTeHuil, 3aNOJHAIOLAX TOJILY BOABI A0 €€ IMmoBepXHOCTH. PasBeTBIEHHEBIE
rmoberu pAecToB U YPYTU 3HAYUTEIHHO YMEHBINAIOT OCBEIIEHHOCTDb TOJIIIHA BOAbI,
[MO3TOMY HAYMHAETCA OTMHUpaHHE IJIAHKTOHA.

B pasjbHelilneM HacTynaeT CTAAMA IJIABAIOIUX PACTEHHN — 9TO KYBIIMH-
Ka, Kyobimka 1 Ap. IlocTenneHHO OefgHeeT XMBOTHOE HaCeJIeHHE, IPAKTHYECKH
ucyesaioT puibbl. HakoHen crapuna MeseeT HaCTOJbKO, YTO Ha MecTe BOJ0E€Ma
BO3HHMKAaeT 60JIOTO ¢ 3apOCIAMM TPOCTHHKA, POro3a M KaMblllla, a 3aTeM — C 3a-
pocsiMu ocoxku. Y3 oTMHEpAIOIUX pacTeHMit obpasyeTcs mousa, €€ OBePXHOCTh
IMOCTENeHHO CTAHOBHUTCA BBIIIIE YPOBHA I'DYHTOBEBIX BOJ, a caMa II0YBa — MeHee
piaaxkHOI, OcoxoBoe 6OJOTO CMeHAeTCS 3aJIMBHBIM JIYIOM, JYI — HBHAKOM,
MBHAK — OJIBITAHUKOM.

EcTecTBeHHO, UTO 110 Mepe N3MeHEeHU A PACTHUTEJIbHOCTH MEHAETCA M COCTAB
JKUBOTHBIX — BOJHBIE KMBOTHBIE MCUYE3al0T, UX 3aMellaloT HazeMHbIe BHbIL.
B uTtore nocJe yepeibl HecTaOUILHBEIX COODIECTB HA MECTe CTAPHUIILI BOZHUK-
Her crabuipHOoe coobimecTBo — ayodpasa. Tak B peaysbTaTe CYKIECCHH BOJHAA
SKOCHCTEMA 3aMeHseTca HazeMHOii. Bech mporecc 3apacTaHud HeGOIBIIIOTO
BOMAOEMA B 3aBHCHMOCTH OT €ro MCXOJHOH IriayOMHBI AJUTCA A0 HECKONBKHX
TBICAY JIET.

3aKOHOMEPHOCTH CAaMOPAa3BUTHA IKocHCTeM. ['/1aBHAA MPUYNHA CYKIECCUN —
HecOaJaHCUPOBAHHOCTH GUOJIOrMYECKOro Kpyrosopora. Bo Bcex HecTabuIbHBIX
coobHIecTBaX MPOUCXOJAT HAKOIJICHHE OPraHUYECKOro BelecTBa: noTpeburenu
¥ paspylIuTeJ i He YCIeBaloT KOMIIEHCHPOBATh AKTHBHOCTH IIPOM3BOAUTEIEH.

B xoje cykueccuu aucbaraHc MeKAy CO3JaHMeM M PasjIodKeHHeM OPraHuKH
yMeHbIIIaeTcd, a4 TeMIILI CMeHEI coobmiecTB 3amennaiorca. C ycTaHOBIeHMEM
AVHAMHUYECKOr0 PABHOBECHA MEXKAY MOCTYIIJIEHHEeM M PacXxoJ0BaHUEM OpraHu-
YeCKOro BeIlecTBa 0moMacca coobIecTBa COXPaHAETCA HAa YCTOHUMBOM ypPOBHE
u opmupyerca crabuabHOE CO0BIIEeCTBO.

Hapagy ¢ 6ajaHcoM OPraHMYECKOTO BeIecTBa B cTaOMJIBHOM coolimecTse
yCTaHABJIMBAETCS PABHOBECHE MEJK/Y IOTJIOIIeHHeM PACTeHMAMM MUHEPAJIbHBIX
BeIecTB W MX BO3BPATOM B IIOYBY C PACTHTEJbHBIM OMAJoM. JTHM obecIedH-
BaeTcA YCTOMYMBOE COCTOAHME 3allaca MUHepPaJbHBIX BEeIeCTB B 9KOCHCTEME.

B panbHelilleM M3MeHEHHS B CTaOHMJIBHBIX COOOLIECTBAX BO3MOKHBI TOJIBKO
B CHJIY Pa3jMyHLIX BHEIIHUX HApyIIeHuH (moxap, yparas, pyoka, Bcrnamka). B me-
JIOM Ka)KJ0My THIY KJIMMATA COOTBETCTBYET CBOM THII CTAOHJILHOTO COODIIEeCTBa.
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Ans niobosHaTensHeIX

Pasau4aior nepsuyHble M BTOpHUYHBIE CyKueccun. ITepsuunbie cyrxuyeccuu MnpH-
BOAAT K 00pa3soBaHUI0 HOBBIX aKocHcTeM. Takue CyKIecCHM BOBHHMKAIOT B MECTax,
JMIIEHHBIX TOUBbI, — HA CKAJAaX, HeCUYaHbIX JAIOHAX, B MECTaX CXOAa JABHH HJIH
3PO3HMOHHBIX mpoueccos. Hanpumep, B cpenreil nonoce Poccun cKIOHBI OBPATOB MK
KapbepoB CHaYajla 3apacTalT MaTb-H-MadeXod M poMaIilkoii, depes 2—3 roga tam
popmupyercs Jyr ¢ pasHooOpasHLIME 3MaKaMu. Yepes HECKOJIBKO JieT, KOTia yxe
BOBHHK TOHKHH CJIOH MouBHI, mosiBasiores Gepésst. Ilox mosorom DepézoBoro meca
npopacTaioT ceMeHa eian. Eiu, npespamaschk B BHICOKHE HePeBbs, MOAABISIOT POCT
Gepés, u hopMHUDPYETCH eJIOBHII Jec.

Bmopuunsie cyxyeccuu BOSHHKAIOT NPH YaCTHYHOM HADYIIEHHMH COOOiecTBa
C cOXpaHeHHeM IOYBEeHHOro cjaosd. [IppunHaMu nogo6HOro HAPYIIEHUA MOTYT OBITEH
2po3usd, NO¥KAap, BeTpoBa uiau pybka meca. [TockonsKy nmousa B TaKMX MecTax dorarta
MHUHEePaJbHBIMHI pecypcaMH, 3peJible coobuiecTa obpasyiores GuicTpee, YeM IIpH mep-
BUYHOU CyKIeccuu. BTOpHUYHEIE CYKIIECCHH BeAYT K BOCCTAHOBJIEHUIO HADYIIEHHOI
arocuctembl. Hanpumep, Ha MecTe noskapa coobIIecTBO eI0BOTO JIeca MOKET BOCCTA-
HOBHUTBCH TOJBKO IIOCIE CYKIleCCHOHHON Yepeanl coobmects. CHauasla MOABIAIOTCA
GeIcTpOpACTYIIME TPABB! (MBAH-4Al U BeHHUK), HA CMEHY KOTOPBIM IIPUXOLAT CBETOJTIO-
GuBBIe TUCTBeHHBIE JepeBbd (Gepésa M OCHHA), 3aTeM B UX TeHM II0APACTAIOT MOJIOLIE
esnu. Bocecranosienne e10BOro Jleca mocsie mMoOKApA IJIUTCA HECKOIbKO AeCATHIIeTHI.

ITocie mosxapa KOBBLIBLHAA CTEIs 3apacTaer Jebenoil, Ha cMeHy KOTOPOI Yepes mapy
JieT IPUXO/IAT pasHble BAALI MoJabIHA. Ha naAThii rox ux samemiaror nelpeit U apyrue
KOPHEBHII[HbIE 3JIAKH, U TOJBKO CIYCTA JECATHJIETHE HA MECTe MOyKapa BHOBb MOJKET
PacTi KOBBLIIb.

Bonpocsl u 3agaHus

O6bAcHUTE 3HA4YEHUE TEPMUHA «CYKLIECCUA»,
OxapakTepuayiTe CTaauM CYKLECCUM B PEYHOIA CTapuue.

[ WaBecTHo, 4TO 3abpoLUeHHbIe NoNs BHaYane 3apacTaioT OAHONETHUMM TPaBaMu, 3aTem Ux
CMEHSIOT TPaBAHMCTbLIE MHOMONIETHMKM, MO3Xe BbIpaCTaloT KYCTaPHUKIN U, HAKOHEL, Aiepesss.
O6bsacHUTE, NOYEeMy BUALI CMEHSIIOT APYr APYra UMEHHO B TaKOW NOCNefoBaTeNsHOCTU,

§ 41. Bunocoepa — rnobanbHas akocucrema

20 KakoBbl 0cOBeHHOCTHU rno6ansHON IKOCUCTEMBI NAaHeTLI?
2

Jliobas axocucrema — cucTeMa OTKpPHITasi. BUOJOruuecKuit KpyroBopoT co-
IIPOBOYKJAETCH IOCTOAHHBIM MOCTYIJIEHHEM H PaCcX0/J0M 9HEPIHH, a KPyroBOpOT
BEIleCTB B KOHKPETHOH 9KOCHMCTEMe HMKOrZa He OblBaeT moJaHBIM. Braromaps
ABHMIKEHUIO BO3IYIIHBIX Macc, TOTOKAM BOALI ¥ MUTPAIIMHU }KUBOTHBIX KaKaf-ToO
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YacTh BEIECTB BBIHOCUTCH U3 9KOCHCTEMBI, a8 KAKaA-TO YacTh [IOCTYIIaeT B HEE.
Bor nouemy pasHble KOCHCTEMbI IIJIaHEThHl B3aMMOCBA3aHBI U KaK OT/AeJIbHBIE
KOMIIOHEHTHI (hopMupyIoT Haubosiee KPYIHYIO 9KOCHCTEMY 3eMiin — Guocgepy.

Yuenue o 6uocdepe. Yuernue o 6uocepe 6bu10 cozgano B koure 1920-x ronos
BBIZIAIOIAMCH PYCCKUM YUEHBIM, aKaJeMUKOM, OCHOBOIIOJIOKHUKOM OHOreoxu-
vuu B. U. Bepraackum. OH ucnoss30Ban TepMuH «6uocdepar», BiepBbie IIpej-
JIO)KeHHBIA B 1875 1. aBeTpHicKUM reosioroM 3. 310¢COM, ¥ OITAPAJICA HA TPY/BI
OCHOBATeJA cOBpeMeHHOro mousoBegeans B. B. JlokydaeBa, KOTOpPLIN BIepBhIe
yKasaJl Ha 3aBHCHMOCTH IIPOIIeCCOB M0UuB000pa3oBaHUA KakK OT KJIUMara, Tak u
OT JAeATEeNbHOCTH JXHUBOTHHIX M pacreHunii. Oco3HAHWE OIPDOMHON POJIM KUBBIX
OpranmsMoB B (POPMUPOBAHHM aTMmochepsl, ruapocdepsr u auTochepsr 3emMiin
npuseno B. . Bepraackoro K cosgaHnio npeacrasieHud o 6mocdepe Kak emnié
OZHOM 000JIOYKEe ILIaHEeTHl.

Buocoepa, cornacuo npeacrapirenuam B. M. Bepranckoro, — aTo Ta 4yacThb
obosiouek 3emau (uTocdepsl, ruapocdepsl, arTMocdepsl), rie cynecTByeT Hin
CYIIL[ECTBOBAJIA YKU3Hb U KOTOpas MOABEPraeTca WK MOABEePrajiack B IPOILIOM eé
BoaaeicTeuio (puc. 91). Buocdepa BrirouaeT BCIO MOBEPXHOCTE CYIIH, Muapocde-
Py, BepXHHE CJIOU JUTOC(hepsl HA MIyOMHY 10 3 KM, a TaKie 4acTh arMochepsbt
JIO BBICOTHI 030HOBOTO 3KpaHa (oxoyo 20 Km).

B. W. BepHajicKkuil BbIAeNAJ YeTHIpe KOMIOHEeHTa 6uocdepsl: KUBoe Bellec-
TBO, KOCHOe (He)KHMBOE) BElIecTBO, OMOKOCHOE BemlecTBO M OMOreHHOEe BeIecTBO.

Mueoe seuyecmeo o6pa3oBaHO BCEM MACCOM MKUBBIX OPraHU3MOB 3eMJIH.
Haunb6osnee Gorarta »XKM3HL HA IIOBEPXHOCTH CYIIX U B BePXHHUX caoax Muposoro
OKeaHa — 3TO TAaK Has3blBaeMas IUJIEHKA »KU3HU, 00pasoBaHHAA NPUPOIHEIMH
coobmiecreamu. Bosee 90 % OGuomaccs! mIaHeTHI COCPEIOTOUEHO B Jiecax, KOTO-
pele 3aHuMaT MeHee 11 % mnomagu 3emuau, a 00-
masa 6momacca pacreHui cymmu npumepHo B 500 pas
IpeBslIaeT GHoOMaccy pacTHTEeNbLHOCTH MOpeil 1 OKe-
aHOB.

Kocnoe éeuyecmeo — 3T0 pasjuyHBIE KOMIIO-
HEHTHI 3eMHOIl Kopkl, o0pasoBaBinuecs 6e3 ygacTus
JKUBBIX OpraHusMoB (HampuMmep, BYJIKAHHUYECKHE
FOPHBIE TOPOJbI).

Buoxocnuwvim sewpecmeom B. 1. Bepuanckmuii
Ha3BaJ Te yacTu Ouocdepbl, KOTOPLIe IPEACTABIAIOT
cob0il KOMIIJIEKC U3 TeCHO B3aMMOJEeHCTBYIOIUX M-
BOI'0 ¥ KOCHOro BeniecTB, OHO BKIIOYAET KAK JKHUBbLIE
OPraHM3MBbl, TAK U BHUJAOU3MEHAeMOe B IIpoIecce X

Bnapumunp WBaHoBMY
JKH3HeNeATeIbHOCTH HeXKHUBOe BelllecTBO — 3TO HOY- BepHaackuii

BbI, WJI JJHA BOJIOEMOB, IIpHPOAHLIEe BOALI. (1863—1945)
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FPAHUUDBI BUOCDEPHDI

20000 m BEPXHSS TPAHUUA
16 000 m O30HOBbINA 3KPAH

10000m

2000 m

1000 m

TBMﬂepaTYDHHﬁTI'IDBAM cymecmuaunﬂ
7500 m o % ;xmsuu B nmuc(pape :

11000m
Huxnnn FrPAHULA

= ,m“mecme rnyﬁoxononuue snammu

Puc. 91. Buocdepa — raobansras skocucreMma
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Buozennoe eewpecmeo — 310 Ta 4aCTh HEKHBOM IPUPOJbLI, KOTOpAad BO3-
HUKJIA U3 TeJ MCKOIaeMbIX OPTaHWU3MOB, HAIIDUMeDP: KaMeHHBIH yroJb, He(DTh,
H3BECTHAKH.

Baxxmeitmas yepra 6uocdepsl — za06arvrbiil kpyzosopom eewecms. Hu-
Bbl€ OPraHM3Mbl HTPalOT IEePBOCTENEHHYIO POJb B IEPEMEIeHHH XUMHUYECKHX
9JIEMEHTOB: yrilepoja, KHcCJOpoja, asora, (ochopa, cepbl, KOTOPBIE BXOIAAT
B COCTaB OPTaHUYECKHX BeIlecTB. XMMUUECKUE 2JIEMEHThI HeIIPEPBIBHO IUPKY-
JUpyIOT B 6Mocdepe — MOCTYyHalT M3 BHEILIHEH Cpeabl B OPraHM3Mbl, a Tocje
ux rubesau BHOBbL MONAJAIT BO BHEILIHIOK CPexy.

T'eorormyeckas poJb KUBBIX OPraHM3MOB. MHOKECTBO XNUMHUYECKHX COeIH-
HEHMH, BXOJANINX B COCTAB 36MHOM KOpbI, aTMochepsl 1 ruapocdepsbl, CBA3AHBI
C IesATeJbHOCTHIO DaKTepHUi, NPOCTEHINNX, YKHBOTHBLIX, PACTEHMI M rpudoB.
Muorue 0aKTepuu KOHIEHTPHPYIOT B CBOEM Telle JKeJes30, cepy H HEKOTOPBIe
Apyrue cocrasasmwomue jutTochepsl. [Ipocreiimue (pagrnoasapun) 1 OAHOKIETOY-
Hble AUATOMOBbIE BOJOPOCJH HAKAILIHBAIOT B CBOEM CHKeJleTe OKCHJ KPeMHHA.
B pesyibraTe OTMHpaHUA NEpPEYNCIEHHBIX MUKPOOPraHM3MOB 00pa3oBaInuCh
MEeCTOPOKJIeHUs Cephbl, MAapraHIeBhIX M JKeJIe3HBIX PYI, IJIACTH KpeMHe3éMa.
W3 13BeCTKOBBIX CKEJIEeTOB PAKOBUHHBIX aMé0, KOPAAI0B M MOJLIIOCKOB chop-
MHPOBAHBI TOJILIMA HU3BECTHAKOB. HedTh U KaMeHHBIN YroJb TOKe 00pa3soBaHbI
HCKONAaeMbIMH PACTEHUAMH M MHUKDPOOPraHM3MaMH.

ArmocepHBI# KHCIOPOA MOABMIICH OJaroAaps KH3HeAesATeJbHOCTH (o-
TOCMHTe3UDYIONUX pacreHuil. HakomreHue Kucaopoga B armocdepe IpuBeIO
K NOSBJIEHUIO O30HOBOTO KPAHA — CJIOS 030HA (0,), xoropelit obpasyerca u3
MOJIeKyIAPHOro Kucjaopoza (O,) ¢ morjouieHneM dHEPruM yJabTPaduoIeTOBBIX
sydeii. IloaToMy MHTEHCUBHOCTH I'YOUTEIBLHOTO AJISA ¥KHUSHU YILTPa(UOIETOBOIO
obydyeHUsA MOBEPXHOCTH 3eMin ocjaabieHa.

JKuBble OpraHMaMpl UTPalOT BayKHYIO POJIb B PA3pPYIIEHUN TOPHBIX MOPOJ,
I0YB0O0OPa30BaAHMH, PA3JIOKEHUN MEPTBOIO OPraHWYECKOro BelecTsa, GopMu-
poBaHuM KjauMmara. ObecrneumBaeMblil OPraHU3MaMH IJI00AJLHBIH KPYroBOpOT
BeIeCTB NOAAEePIKHUBaeT CTabubHbIE YCJIOBHA IJIA CYIECTBOBAHUSA JKHU3HH.

Takum o6pasom, KU3HEAEATEJHHOCTH OPraHU3MOB MOXKHO CUMTATH MOII-
HeHWIITUM U HelIpephIBHO JeHCTBYIOIMM reosiorudeckum daxkropom. C MomeHTa
BO3HMKHOBEHHA XHU3HU JKHUBBIE OPraHM3MBI, IIpeobpasys M akKKyMyJIupys
9HEPrui0 COJHEeYHBIX JIydeH, BIUAIN HA XUMHAYECKHUNA COCTAB 3eMHON KODHI,
OBIIM M OCTAIOTCA MOINHON IreOXHMHUYECKOH cHyo#, (opMupyiomei o6JHK
3emun.

I'mo6aneHBIi KPYroBOpPOT BemecTB. LIUPKYIANNA XMMHUYECKUX BeIeCTB
M 9JIeMEHTOB MEXKJy OpraHusaMamMu M atmocdepoii, rugpocdepoii u gurochepoi
Ha3bIBACTCA GUOZEHHBLMU KPY2060pOomamu WIN GUOZEOXUMUNECKUMU YUK-
aamu. JuBble OpraHU3MBI UTPAIOT MMEPBOCTEINEHHYIO POJIb B KPYIOBOPOTE 3JIe-



210
PASOEN IIl. HALOPTAHU3MEHHbBIE CUCTEMBI

MEHTOB, BXOJAIIUX B COCTAB MOJIEKYJI
i HO & _ OpPraHMYeCKUX BellecTB, — YIJIepoja,

< Kucaopojaa, asora, (ocdopa M cepsl,
a TaKyKe HEeKOTOPBIX METa/UIOB — JKe-
Jiesa ¥ KaJablud.

JnuTenbHOCTH KPYTOBOPOTOB Baph-
APVeT OT HEeCKOJbKHMX COTeH JIeT, Ha-
npumep, y yriepojaa 0 MHJIJIHOHOB
aetr y Boasl (puc. 92). CoBOKYIHOCTH
OHOTreHHBIX KPYTOBOPOTOB XMMHUYECKUX
9JIEMEHTOB W BOJABI COCTAaBJIfAET IJIO-
HapHBINA Kpyrosopor BemecTs. OH ocy-
IEeCTBJIAETCHA, C OJHOH CTOPOHEI, OJja-
ropaps mepeMeIeHnio ra3oobpasHbIX,
FKUAKUX | TBEPABIX TeJ IO II0BEPXHOC-
™ 3eMaH (TeKTOHHYECKHe IIPOIecChl,
IBHIKEHME BO3AYXa U BOJBI), & C APYroi
CTOPOHBI — OJiarojiapsa 6MOJIOTHIECKUM
KPYroBOpPOTAM.

I[Ipumepom OHOreOXUMHUYECKOr0 IUKJIA MOMKET CJIYIKITh KPYTOBOPOT yIJepo-
na (puc. 93). Herounukom yriepoga ais (DOTOCHHTE3UPYIOIIUX PACTEHUH CIIy-
JKUT YIVIEKHCJIBIN ra3, KOTOPBIA CONEPIXUTCA B BO3JyXe MM PACTBOPEH B BOJe.
3esiéHble PACTEHUSA CBABBLIBAIOT YIVIEPOJ, IIePEBOJA €ro B COCTAB OPraHuYeCKHUX
BEIleCTB. JTH OPraHWYECKHWEe BeINecTBa YaCTHUYHO PACXOAYIOTCA PACTEHHUAMM,
a4 4acTUYHO IMOCTYMAalT B IMUIEBbIe Ienu. B peayiabTaTe AbIXaHWUA pacTeHUIi,
KUBOTHBIX M IIPOYMX OPraHU3MOB YIJIEPOJ B COCTABE YIJIEKHUCIOro ra3a BO3Bpa-
IaeTcd B OKPYIKAIOLIYIO CPeay.

EcrecTBeHHBIE NpOIieCCHl CBA3LIBAHUA yriepoga armocheps: u Muposoro
OKeaHa PACTeHHAMH M er0 BO3BPAIEHUSA B OKPVYIKAIOIIVIO CPeAy B pe3yJibTare
NBEIXAHUS IPAKTUYECKM YpaBHOBelIeHbl. JIMIp HeaHauYUTeIbHAA YACTh yIJIepo/ia
BBIXOJUT U3 KPYrOBOPOTa M OTKJaAbIBaeTCHA B BHJe Topda Ha cyuie U B (hpopme
yraekucyaoro kaaenusa (CaCO,) ma nue oxeanos. IlepemerieHne BO3AYIIHBIX
Mace, OKeaHUYeCKUe TeYyeHUsA M IPOIecchl 00OMeHa YIrIeKHC/IBIM Ia3oM MeXay
atMmocdepoil U ruapocdepoil AenarT 3amnackl YIJIEKHCJOro rasza oOMIUMU AJd
BCéX KOHTHHEeHTOB H Mopeﬁ.

YesioBeuecKkasa AeATENbHOCTH (AHTPOIOreHHBINH (DAKTOD) — CBeJleHHe JIecoB
U CIKHMIaHHWe MCKOIIaeMoro TOILIMBA — MPHUBeJia K TOMY, YTO COAep:KaHue yrJjie-
pozna B arMocdepe eKerolHo yBeaununsaercsa. KoaudecTBO yriieKHeIoro rasa B
armocdepe 0cobeHHO CHIBHO pacTéT B TedeHue nocaexHux 100 mer, uro npex-
craBaseT GOJBIIVIO YIPO3Y SKOJOTHUYECKOMY PABHOBECHIO IJIAHETHI.

ATMOCOEPA »

Puc. 92. CkopocTb KPYroBOPOTOB BOJHI,
KHCJI0pOJa M YVIIeKHCJIOro rasa
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KPYrOBOPOT YIrNEPOOA B BMOCDEPE
Atmocdepa

T

CxwuraHue
1ckKonaemoro ToNAvBa

doTocuHTes

!

Buonorudeckue
{umuuecx he

pouecch

Moysa Wckonaemoe Tonnueo OkeaH

Puc. 93. Cxema xpyroBopora yriepoga B 6uocdepe

Bonpocbk! 1 3agannsa

ObwAcHUTE 3HaueHue Tepmuba «6uocdepa». HasosuTe uMs cospartens y4yeHusa o Buo-
coepe.

OxapakTepuayiiTe KOMNOHEeHTk! Buocdepsl, oTMeYeHHble H. U, BepHagckum.
MpuBeanTe noKa3aTeNLCTBA, CBUAETENLCTBYIOLME O KADAMHANBHOM U3MEHEHVUU 061Ka
Hawew nnaHeTel 6n1aroaapsa AeATeNbHOCTU XUBLIX OPraHU3MOB.

OxapakTtepuayitte 61uoreHHble KpyrosopoTsl. OTBeT NPOUNAKOCTPUPYIATE NpUMEpPaMu.
Mcnoneays nononHuTensHylo nuteparypy, pecypcsl MHTepHeTa (www.elementy.ru,
www.ru.wikipedia.org), Nno3HakoMbTeCk C NPOBNEMON BAUSIHUS AHTPOMOreHHOro dhak-
TOpa Ha KpyroeopoT yrnepoaa s 6uocdepe. MoarotoesTe cooblieHne no 3Toit Teme,
noakpenwve ero KOMMbIOTEPHOW NpeseHTaunein. BuICTYNUTEe Ha YPOKE UAW LIKOMbHOIA
KOH(epeHuuu.
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§ 42. YCTOWYMBOCTL 3KOCUCTEM U NpobGnemMsl
oXpaHbl NPUPOAbI

5‘) K KakuMm nocneacTBMAM MOXET NPUBECTU OESTEeNbHOCThL Yenoseka no npeob-
2 pasoBaHWIO NPUPOAHBLIX coobecTa?

XossaiicTBeHHAA AeATEJBHOCTh UEJOBEKa CTajla MOIIHeHIIeill CHJIOH mpe-
obpasoBanus 6uochepsl. CKMUraEme MCKOMAEeMOro TOILIMBA, BeIDyOKa Jecos,
pacnamika creneii, CTPOMTeIbCTBO AOPOr, IPUMEHEHHEe B CEeJbCKOM X03AiCTBe
XMMHYECKHX BemlecTB AJisA 00pebbl ¢ BpeAHUTeJIAMH, CTPOHUTENLCTBO IJIOTHH,
sarpsasHeHHe aTMocdepsl M BOJOEMOB OTXOJaMM NPOH3BOJACTBA, OX0OTa Ha
KPYITHBIX KMBOTHBIX, BCEJEHHMe Uy’KepOAHBIX BHIOB B IPMPOAHBIE COODIIECT-
Ba — BOT HEKOTODbIe NYyTH BO3AEHCTBUA YesjoBeka Ha Guocdepy. Jloboir us
NepevrcIeHHBIX (DAKTOPOB CHJIBHO HAPYIIAeT CI0KHBIIeecad B XO/ie 9BONIOIUHU
9KOJIOrMUecKoe paBHOBecHe. ['DaHMO3HBIE IO MacmTabaM HapymeHus OHOTH-
YyecKHX CBfA3eil, CTPYKTYDPHI M IEJOCTHOCTH 9KOCHCTEM NPHUBOAAT K TOMY, UTO
caMOBOCCTAHOBJIEHHE COOOIIEeCTB CHJIBHO 3aTPYy/AHEHO, a4 MHOTZA CTAHOBHUTCH
BOOOIIe HEBO3MOKHBLIM. B pe3yJibTaTe MHOTHE 9KOCHCTEMEl IJIAHeThl HaXOJATCHA
1oz yrpo3oi MOJHOro paspymenus (puc. 94).

OnHa M3 BasKHEHMINHX KOJOTHYECKHX NpoblieM COBPEeMEHHOCTH, KOTopas
CBABaHA ¢ HApYIIEHUWEM OPraHu3alui 3KOCHCTeM, — 3TO COKpalleHue 0uoJo-
rudeckoro pasaoobpasusa. OHO MpoABIAETCA B UPe3BBIUYANHO GLICTPBIX TeMmax
BEIMHDaHUA BUI0B. Mlcue3HOBeHWe BHOB, B CBOIO 04epelasb, ocaabisger crocod-
HOCTH DKOCHCTEM K CAMOBOCCTAHOBJIEHUIO, YTO YCKOPSET IPOLeCC UX JajbHei-
nrero paspymenus. ToJBKO IOHAB IPHYUHEBI 3TOr0 ABJEHWA, MOKHO HAMETHTh
NyTH COXPaHeHUs DHOJOIHYECKOro pasHoobpasus IJIaHEeTHI.

TeMmsl COBPEMEHHOr0 BhIMMpaHKA BHA0B. Jl0 CHX IIOD HEM3BECTHO obIiee
YUCJI0 BHAOB, HaceJdomux 3emiio. K HacrodlmeMy BpeMEHH ONHMCAHO 4YYyThb
6onpmie 1 mas 600 Teic. BHAOB, BKIOUaa Dakrepun. EerofHo CIIMCKM HOBBIX
BH/IOB NONOJHAKTCA. [I0 HEKOTOPLIM OIleHKAaM, YHCJIO BUJAOB HA IJIAHETE CO-
craBiasier 2—4 MJIH, OAHAKO 110 APYI'MM, 3TO YMCJIO MOXeT cocTaBiaATh 30 MiH.
CreoBaTeILHO, HAIM NPEACTABJIEHNA O Pa3HOO0Pa3HH JKH3HNA KpalHe HellOJHbI.
OTMeTHM, 4TO HHINEeBble HOTPeOHOCTH 4Ye/J0OBeKa B HacTodAmlee Bpems obecrie-
yuBaioT oKoJo 20 BHAOB pacTeHUil, BMecTe ¢ TeM chefoOHb He meHee 75000
Bu0B. Oxoyo 2000 BHAOB pacTeHHI MOTYT MCHOJbL30BATHLCA IIPH JIEUEHHH PaKa
u CIIN]Ia. IToaToMy OUEeBHUIHO, UTO COKpAaleHue GHOJIOrIYecKoro pasHoodpasusa
ILTAHEeTHI MOMKET HANpPAMYIO OTPasuThCA Ha OJAronoJydud Ye0BeYecTBa.

3a nocaexane 350 ner eiMepsn 95 Buos orun u 40 BHIOB MIIEKOIIUTAIOIINX,
a ¢ y4éroM 6ecrioO3BOHOYHBIX KMBOTHBIX, 110 OIEHKAM Y4EHBIX, IO YTPO3OH BbI-
MHDaHHA B HacroAmee Bpemsa Haxoaures or 10 xo 20 Teic. Buaos. Cpean mie-
KOITMTAIOIINX, KOTOPEIM I'DOSUT YHUUTOKEHHe, MHOTO KOIIBITHBIX: OBIKH, OJIeHH,
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Puc. 94. XoaalicTBeHHAA AeATENbHOCTh YeJOBEKAa HADYIIAET CIOKHBIICECH
B NPHPO/Jie PABHOBECHE, IPHBOJAMT K IMOe/IM KaK OTHeJbHBIX BHJAOB, TAK M IEJbIX
coobLiecTs
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aHTHUJIONBI, 6apaHbl, KO3JbI, Jomagu. OHK IpeACTaBIAIT c000il BaxKHble BUIbI-
cpenoobpasoBaTes i B coobIecTBax ¢ MpeodialaHueM TPABAHUCTHIX PACTEHUM —
B CTeIAX, JECOCTeNsAX U caBaHHaX. A ecJH MCUe3aloT BUALI-cpesoobpasoBaresu,
TO 3alyCKaeTcsd MeXaHW3M CAaMOpa3pyIIeHHs dKOCHCTEM.

OTMeTHM, UTO IPAMOe YHUUTOMKEHHE IIOIYJIAIHI U BUJ0B, HAIIPUMED B pe3yJb-
TaTe OXOThI, — JIMIIbL OJHA, IPUYEM He caMasd IJiaBHAfA, IPUYNHA COBPEMEHHOTO
COKpAIlleHusl pa3HooOpasusa KHU3HU B IesioM. '1aBHAs yrposa CylIeCTBOBAHMIO
BHOB — 9TO U3MEHEHWe M VHUYTOXKeHue MecT ux oduraHus. Toapko B pe3yib-
TaTe BBIPYOKH TPONMYECKUX JIECOB, M0 OLEHKAM YUYEHBIX, €XKEerofHO HCUe3aioT
2—4 TeIC. BUOB. B mesioM cOBpeMeHHbIe TeMIIbI BBIMHPAHUSA BUJOB BCJIEICTBHE
geaTenbHocTH uesioBeka B 10 000 pas mpeBOCXOAAT TeMIBI UX eCTECTBEHHOI'O
BBEIMHUDaHUA.

Coxpamenue coobmectB. B Hacrosiiee spems ot 30 g0 40% wucxonHOM 1LyI0-
maay cremnei, cyOTPONMUYECKUX M TPONMYECKHX JIECOB MHDA yiKe IpeBpallleHbI
YyeJJOBEKOM B CEJIbCKOX03AMCTBeHHbIe yroaba. B pasaeix obnacrax Pocemu ot 30
10 70 % mnjomaan XBOMHBIX JIeCOB OXBauyeHb! BeIpyOKaMu. CoXxpaHHIACh TOJIBKO
IIOJIOBMHA BJIAKHBIX TPOIMYECKHX JIECOB, IPUUEM HUX ILIOMIAAL IPOJOJKAET CO-
kpamarscs Ha 1% (100 000 km?) B roa. ExxerofHo ucuesaer miomaihb Jieca, BIABoe
npeBsllIaoIas miomans Asctpun (cM. 2-# ¢opaair).

Cronb cyllecTBeHHOE COKpAIeHNe IJIOIIaAN IPUPOAHEIX COOOIeCTB 3KBH-
BAJIEHTHO COKPAINEHWIO0 PHEPIrHMH IPOH3BOAUTeseil, KoTopad JAOCTYIIHA IOTpe-
OUTenAM, UTO HEM30e:KHO BIEYET COKpAIeHHe YHCJIEeHHOCTH HUX NOMyJIAIW.
B nepByio ouepeis B paspsiji BEIMHDAIOLIUX [I0NAXal0T KPYIHBIE TO3BOHOYHbIE
JKHUBOTHBIE, TIPEMKJe BCEero KPYIHLIE XHINMHLIE U PACTHUTEJLHOAAHBIE MJIEKOIIHN-
TarIue.

Taxum 00pas3oM, IpobieMa COXpAHEeHHA KPYITHBIX XHUITHBIX MJIEKONHTAIOLINUX
¥ MHOTHMX KPYIHBIX KONBITHBIX (HalpuMep, KONBITHBIX eBPOIEHMCKUX cTemeil)
COCTOUT HE CTOJBKO B TOM, YTOOBI 3aLIUTUTH BUALI OT NIPAMOT0 YHHUTOMKEHUA,
CKOJIBKO B TOM, YTOOBI COXPAHUTEL YUACTKH €CTeCTBEHHEIX c000IecTB, KOTOPLIe
crioco6HBI CO3AaTh OHOMACCY, HeOOXOAUMYIO [AJIS MOAJepPIKaHUA KUIHEeCIoco0-
HBIX TONYJALAM.

KnaccmuecKuM NpuMepoOM paspylleHus NPUPOAHEBIX COO0OIecTB HM3-3a Ha-
pPYIIeHUS MOTOKOB SHEPIMU ¥ KPYroBOPOTA BEINECTB MOJKET CIYKHUTb cyabba
eBpPONEeMCKHUX KOBBLIBHBIX cremneil. CokpalleHre IJIOMIAAN CTereil u3-3a nosce-
MecTHOH pachnaliky W APYIHX BHIOB XO03dMCTBEHHOMH [eATEeJILHOCTH IIPUBEJIO
K TOMY, YTO HbIHE COXPaHMJINCH JIUIIb HeOOobINe OCTPOBKH KOBBLIBHBIX CTenen
Ha TeppUTOpUH 3amoBegHHKOB Poccun m YKpauwHBI.

Ilocne McUe3HOBEHHS TAKHMX PACTUTEJLHOSAHBIX BHJOB, KaK TapnaH (BbI-
Mep B Hauase XIX B.) U eBpoOIeiicKUIl CYPOK (COXPaHHJIHUCH JHIIb eAHHUIHbBIE
nocejeHus), HeOOJIbIINE YIACTKH CTEIeH YTPATHIIH CIIOCOOHOCTE K CAMOIIOAAED-
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wanuo. [Ipexe nepHOBHHA 3/1aK0OB MOeaNach, a OTMepIIas PACTHTEJLHOCTE
paspylnanack KOMbITAMHA KUBOTHBIX, Oi1arogapsa yueMy 6bLI0 BO3MOKHO IIPOpac-
TaHHe CeMsH M BO300HOBJIeHMe KOBbLIA. M3-3a HaKOMJIeHHUsA oTMUpaomeit pac-
THUTEJIBHOCTH KOBBLIb IIJIOX0 BO30OHOBJIAETCA U BBITECHAETCH HEIIPHUXOTIMBBEIMUA
JIYTOBBIMHU BJIaKaAMU U OYPBAHOM,

Takum obpasom, BEIMHDAHHWE Jajke HEMHOTMX BHIOB-CpenoobpasoBaTeseil
MOJKET BBI3BIBATH pa3pylleHHe OYeHb KPYIHLIX COOOINECTB ¥ KaK CJIeJCTBHe —
BBIMHDAHHE KOMILJIEKCOB BHIOB, HACENAIINX 3TH COODIeCTBA.

Coxpaienue mIomaayu OpUPOAHLIX COOOIIECTE U BHI3BAHHBIE UM HADYIICHUS
NIPHUPOJHOr0 KPYroBOPOTa BEeIECTB HEPEAKO HECYT yrpoay Ajias OJAaromoJydus
nozaeit. Takossl, HapuMep, IOCJIEACTBUA YHUYTOKEHUA TPOIMYECKHUX JIECOB.
B pesynbrare cBenenus jeca Ha GOJIBINON IUIOMIAAM AOKAEBaA BOAA, KOTOPAs
npeszie IOIVIOIIAIacCk PaCTUTENbHOCTEIO, OLICTPO CTEKAeT B PeKH, BHIZBLIBAA Ha-
BOJAHEHUS U CMBbIBasA TOHKHH cioit moussl. C NMOBEePXHOCTH, JUMIEHHON JIECHOTO
IIOKPOBA MOYBEI, BOAa ObICTPO MCHapseTcs, M 38 HABOAHEHHEM CJIeLyeT 3acyxXa.
Pexu yHOCAT CMEBITYIO II0YBY B MODs, B pe3yJIbTaTe Yero 3acOPAIOTCH ¥ MOrHbaioT
KOpaJJIoBble PH(bI — MeCTa pa3sMHOMEeHHUS [[e€HHBIX IPOMBICJIOBBIX BUIOB pPhID.
I'nbens KopasnoBeix pudoB, YepesoBaHNe HABOAHEHUI U 3aCYX, IPUBOAAIIHAE
K rubesin TBICAY JI0/lel, — 9TO Pe3yJbTaT CBEJeHUS TPOIUUYECKHUX JIECOB.

WsBecTHO, 4TO HapymeHue cTaGUILHOIO COOGIIECTBA BCErja IOPOIKIAET
cykueccuio (cM. § 40). IToaromy npeobpasoBanue MIPUPOAHEIX DKOCHCTEM YEJI0-
BEKOM IPUBOAUT K MacIITabHOMY 3aMeIleHHI0 CTaOUIbHBIX COOGIIECTR HecTa-
OHMJIBHBIMH, B KOTOPLIX CBA3BIBAHUE yIJyepojia npeobaaziaer HaJ ero BeIAeJIeHHeM
NpU ABIXAQHUHU. ITO ABJIAETCA NPHUYMHON HAKOIUIEHWA 3aIacOB OPraHHYeCKOTO
BeIlleCcTBa ¥ CO3MaHMA MPEAIIOChIIOK K BCEJEHUIO ero rnorpebureneir. A TpaHc-
IOpPTHOE cOO0IIeHHe MeXJy PasHbBIMM DErHOHAMM CIOCOGCTBYET BCEJEHHIO
Uy KEepPOJHBIX BUIOB.

Ilepecenenne BHIOB YesoBexkoMm. [larke B JaBHHEe BPeMeHA YEJIOBEK GBI BAK-
HBIM (DaKTOPOM IIepecesIeHUs Pa3JIMYHBIX BUAOB. [OMOBBIE MbIIIN, 0OHTAIOIIME
HBIHE II0 BCEMY MMPY, PACCEJHIUCHh M3 POAHBIX creneil Asum u CpeguszeMHO-
MOPbA OKOJIO 5§ THIC. JIeT Ha3aj BMecTe C AOMAIIHUM CKapOOM 3eMiefesbles.

Yépuaa kpeica pogom us IOro-Bocrounoit Asuu. B XI B. ona monana B Es-
pony, a B XVI B. ¢ mopenyaBatenamu — B I0:xayio AMepury. UMeHHO KpBICHI
OKa3aJHCh IIOBMHHBI B rubesn YeTBepTH HacejeHusA EBponsl, Tak Kak mapasu-
THPYIOIIUE Ha HUX OJI0XM — mepeHoCYMKH GYOOHHON UyMEL.

Hcuesnosenuio uépHoit Kpeickl B 3anagHoii Espome cmocofcTBoBaso pac-
npocrpasenue cepoil Kpeickl 3 Asum B XVIII B. Cepas Kpeica NOABHIACH HA
Bpuranckux octposax B 1770 r., a mecTs JeT CIycTs OHA y:Ke OYYTHIACh Ha
BOCTOKE CeBEPOaMEepPUKAHCKOI0 KOHTHHeHTAa. Ilociie CTpOUTEeNhCTRA JKeJIe3HbIX
J0OpOr cepas KpbIca OCBOMJIA M 3anagukie paionsr CIITA.
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Popuna kposuxos — [lupeneiickuii nosyoctpos. Jlroan o66I9HO TepeBO3HIH
¢ coDoif 3TUX HEeINPUXOTIUBEIX 3BEPBKOB pau Msaca. CHesxaBiue U3 HEBOJIM KPO-
JIMKH YCIEILIHO PA3MHOMKAINCH B IpUpoZe. B uTore [UKMe KPOJIUKH «3aBOEBAIIH »
He Tonbko Epony, Ho u HOxkuyio Amepury, Ascrpanuio u Hosyio 3enaumuio.

Iloxosxas MCTOpPUA W Y HYTPHH, KOTOpYIO 3aBeadnn u3 HxHol AMepHKH
B EBpony, uro0bs1 3apaborats Ha npojake Mexa. B peayibrare HyTpUA IIUPOKO
pacupoCcTpaHUIAChE M, VHHYTOMKAas OKOJOBOJAHYIO PacTHUTEIBHOCTh, YIDOXKaeT
MecTHBIM Bugam (puc. 95).

C MmoperuiaBaTeJAMu B AMEPHKY ITOIAJIH IOAOPOKHUK, ONYBAHYUK, KPaIABa
JByAOMHasA, a B ABcrpaanio n HoByio 3esaHAHIO — 4YepTOIOJIOX M KDPEeCTOB-
HHK — HbIHe IIHUPOKO PACIpOCTPaHEHHbBIe COPHAKU.

Ans niob6o3HaTenbHbIX

O macmrabe nepeceeHNs BUJOB CBHETENBCTBYET CAeAVIOIIHA GAaKT: B TeUeHHe
1937—1948 rr. cay:xba sgpasooxpanenns CIITA npr nacnexnuu 80 716 camonéros,
npulBIBIONX M3 pasHBIX cTpaH, oOHapy:kuaa 28 852 mpeacTaBHTENs PA3INYHBIX
6ecrno3BOHOYHBIX KHBOTHBIX.

Iaste NMpH HAJIWYUHM CTPOTOr0 XOHTPOJS HEKOTOPbIe BHAbl OPraHM3MOB, 3a-
BO3MMble B HOBble [JIf HUX paiioOHBI, NMPeACTABIAIT Yyrpo3y Kak AJf MPHPOXHBIX
coo0IIeCTB, Tak M AJsA yejoBeka. Tak, AuKaa apHKaHCKas myela, 3aBe3éHHAsd B
Bpasmmmio B 1956 r., B peayibTaTe CKpellHBAHUA C KYJILTYDHOI muesoit obpasosana
UYpe3BLIYANHO ArpecCHBHYI0 DAcy, KOTOpas pacmpocTpaHujachk mo Beed IO:kHON m
IlenaTpansHOil AMepuke W gocTuraa 10KHBIX mratoB CIIA. Ha Teppuropuu GhIB-
mero CCCP xaxabie 22 mecAna o0HADYKHBaeTCd HOBBIH BHJ| PaCTUTENbHOAIHBIX
HACEKOMBIX, TPOAOJYKAETCA paccelieHHe ONACHBEIX BpeJuTeNeil — KOJ0pajcKoro
JKYKa M KJjema Bapoa (mapasuTa MeJOHOCHOM ITYesihbl).

Hexoropble OCTPOBHBIE 3KOCHCTEMBI OKA3aJMCh HA I'PAHN paspylIeHHd H3-3a
TOro, 4TC KOJOHHMCTHI 3aBe3JI TyJa pAJ *KHBOTHHIX. 3aBe3éHHEIe Ha aBalickume
OCTPOBA KPBICH IOBHHHBI B VHHUTOXKEHUM I'He3AANINXCA HA 3eMJie MEeCTHBIX BHIOB
nrun. Insa 60psOEl ¢ KpeIcAaMH 3aBe3Jid MAHTYCTOB, HO TOTAa KPHICH Iepebpanuch Ha
nepeBbsA. B UTOre MaHrycThl PasopAJiM Ha3eMHEIe T'HE3/A, & KPBICH CTATH YIpo3oi
[JiS ITHI, THe3AAIINXCA Ha JepeBbAX. Beero Ha I'aBailickue ocTpoBa ObLIN 3aBe3eHE!
94 BuAA NTHL, W3 HUX OPMXKUIKACE 53 Buaa. MecTHBIe NTHIILI HOCTPAZAIA — M3
68 BuAOB HaszeMHEIX NTHI 26 BHIOB MCUe3/H, & YNCIEHHOCTh emnlé 13 BHIOB HEIHE
Yype3BLIYAHHO Masa.

3a BpeMs ocBoeHus HoBoil Bemananu Ha ocTpoBa 6bL10 3aBeseHo Gosee 600 Bu-
OB XHBOTHBIX, U3 HUX 40 BHJIOB MJIEKOIHUTAIOINUX U 28 BHAOB IITHI[ IPHIKHJIHCE.
Tak, CKBOPIIBI BBITECHAIOT IITHI[ MECTHBIX BHJOB M3 MX eCTeCTBEHHBIX MecT o6H-
Taaus (cMm. puc. 95). Komku u cobaku npeacTaBasioT GOJBIIYIO YyIpo3y AJA KHBH
M COBHHOIO IONyras, a IepeBbllac NPHBE3EHHLIX U3 ASHU KO3JIOB-TAPOB IPHBEN
K 3PO3HM MOYB.
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CrabuypHBIE COOOIIECTBA MOTYT YCIIEIITHO IPOTUBOCTOATh BCEIEHNIO «IYKa-
KOB». Beenennam, Kaxk mpaBWiIo, HET MecTa B CTaOMJIBHBLIX COODIECTBAX, TAK
KaK BCe Pecypchl II0JleJIeHbl MeKAY UieHaMH OMOIeHo3a.

C pasBHUTHEM TPAHCHOPTHBIX KOMMYHHUKAIUI M JKOHOMHYECKHX CBA3eil
YyeJioBevecTBa MaciuTad pacnpocTpaHeHUA YYIKePOJHBIX BA/OB HA BCeX MATepH-
Kax 3eMJIH KOJOCCAJIbLHO BO3POC M NPEBPATHIICH B CePbE3HYIO 3KOJOTHUYECKYIO
npobsemy. Hanmpumep, B GOJBIIMHCTBE OCBOEHHBLIX YeJOBEKOM pPaliOHOB [OJIA
IIPUBHECEHHBIX BHUIOB PACTEHUH B HacTodlmee Bpemsa cocraBiager mo 20%.
KonuuecTBo «HesleraJbHBIX MHUI'DAHTOB» OCOOEHHO BEJMKO BOJIMSM KPYIHBIX
ropozoB. Jlajxe B KPYNIHBIX 3al0BeJIHUKAX, HapuMep B BopoHesckoM, mond
Yy>KePOAHBIX BHJIOB BEICIOIHX pacTeHuit 23 %.

Pacmuperne H3MeHEHHEBIX YeJI0BEKOM 9KOCHCTEM JOJKHO COMPOBOMKIATECA
pacnpocTpaHeHHeM M yBeJMYeHUEeM UYHMCIE€HHOCTH BHJOB, KOTOPEIE CIIOCOOHBI
6r1cTpO paccenaThes u Grarogapsi ru0KOCTH MOBeJAEHMA M paccyAodHOIl ne-
ATEJIPHOCTH TIPHUCIIOCA0INBATHECA K HEIPEeICKA3yeMO MEHAIUMCH YCIOBUAM
OKpy:kaiomeil cpeasl. IIpumepom TakuUX BHAOB CJIYKAT cepas BOPOHA, cepasd
KpbiCa, BOJIK.

Bonpocel 1 3apaHus

OxapakrepuayiTe OCHOBHbIE NPUYNHBI COKPAaLLIEHUS BUAOBOro pasHoo6pasnsa 3KOCUCTEM.

(2] NMoyemy paspyluieHWe NPUPOAHbLIX COOGLLECTB NPUBOAUT K BIMUPAHMIO BUAOB pacTeHuii
M KNBOTHBIX? OTBET MNNIDCTPUPYHATE NPUMEpaMM.

(3] [JokaxuTte, 4TO UCYE3HOBEHWUE M3 BKOCUCTEM CTENe, NONYNYCThIHL U NYCTbIHb KOMbITHBIX
KMBOTHbIX NPUBEAET K rubenu 3Tux coobuiecTs.

[4) Wcnonb3ys nonoONHUTENLHYIO NUTEPaTYpy U pecypcel MHTepHeTa, N03HaKoMbTECh C MPo-
Gnemolii BNMSiIHUA BUAOB-BCENEHLIEB Ha ECTECTBEHHBLIE CBA3W B 3KocucTemax (CMm. puc. 95).
MoAroToBbTE NPE3eHTaUMKN U BLICTYNNTE C COOBLLIEHUEM HA YPOKE.



OBONIOLMOHHOE YHEHMUE . ... uvrrnnn.... 220

Bo3HukHOBEHMEe U ucropmyeckoe
pa3BuTHE XU3HM HA 3eMNne ........... 257

MpoucxoxaeHue n 3BONIOUUS
HOROBBKA ii.. . ciiaseariraviniina v 210




220
PASIEN IV. 3BONOUWA OPFTAHUYECKOIO MUPA

K SBOJIIOUMOHHOE YYEHMUE

Nnewn 06 5BOTIONUH — HCTOPHYECKOM Pa3BUTHH KHU3HM — 3apOAAIHCH
fosiee TeICAYM JeT Hazak. OQHAKO MIPEACTABJIEHUS O PEAIbHOCTH
9BOJIIOIIHHM YTBEePAMIMCH JHUIIL BO BTopoii nojoBuHe XIX B., mocie Toro
KaK aHrJauicKuil yuénslit Y. JlapBuH BrepBble JJOTHYECKH 000CHOBAJ
MeXaHH3M 9BOJIOIUOHHBIX IIPOLECCOB MMUBOU MPUPOJLI.

JlanpHeiiliee pasBuTHe HAYKU NPUBEJIO K CTAHOBJIEHHUIO 9601104 UOHHOZ0
Y4eHusn, OCHOBOIOJOKHUKOM KOTOPOTO 110 npaBy cuuraerca 4. [lapsus.
ITepBas nmosoBuHa XX B. OblIa O3HAMEHOBaHA OYPHBEIM PAa3BUTHEM HayKH
0 ABJIEHUAX U3MEHUYMBOCTH M HACJIEJCTBEHHOCTH — IeHETHKH. 3HAHUHA
0 JBMIKYIIUX CUJIAX BOJIOINH, JOIOJHEHHbIe HOBBIMH CBEeJeHHAMU

0 TeHeTHYEeCKOH CTPYKTYpe HONyJIANMii, CIIOCOOCTBOBAIN BO3ZHUKHOBEHUIO
COBPEMEHHOT'0 IIPe/ICTABJIeHUsS 00 9BOJIOIUH.

OrpomEOe unc/I0 (haKTOB HEOIIPOBEPIKMMO CBHAETENLCTBYET O TOM, YTO
BBOJIIOIIMOHHEIN Ipolece Ha 3eMJie peajbHO OCYIIECTBIAJCSA B TeUYeHHE
HECKOJIBKMX MHJLIHADPJAOB JIET.

J6ONI0YUA OP2ZAHULECKO20 MUPA — 3TO HeOOPATUMBIN IIPOLece
HCTOPUYECKOr0 PasBUTHA JKHBOM nHpupoabl. B xoxe aposmomuu
TNIPOUCXOJNUT npuobpemenue opzaruzmamu npucnocobierHuil k cpede
ofumanua, Komopoe ocyujecmaennemcs 6 wepede cmeHawwux opyz opyza
noxogeruil. Obmuil BeKTOP 9BOJIOLUNHA — IIOBLIIIEHNE U YCIOMKHEHUE
OpPraHHM3allu¥ OPraHM3MOB, a TaKiKe yBeIWYeHHe MHOroo6pasusa JKU3HH.

§ 43. JopapBUHOBCKan Hay4YHasa KapTuHa mMupa

5‘) Kakue npumepb! 3BOMOLUMOHHOrO PasBUTUA Bbl MOMHUTE U3 Kypca Buonoruu
b 6, 7 v 8-ro knaccoe?

3apomkaeHne 3BOJIOIHOHHBIX NpeJcTaBleHHi. B HayuyHOH KapTUHe MuUpa
BILIOTE A0 cepeausbl XIX B. rocnoficTBOBANO IPeACTaBIeHHEe 0 HEM3MEHHOCTH
KUBOHM mpupoAbl. OgHAKO 3aYaTKH 9BOJIONMMOHHBIX HJell MOKHO HaWTH yiKe
B Tpyagax MEICJIATEJIeH HDEBHEI‘O BoeToka ¥ BRICKA3BIBAHUAX AaHTUYHBIX CbHJIO-
codor (VI—V BB. g0 H. 3.).

onoxa Benumkux reorpadmuecKMx OTKPBITHH II03HAKOMMJIA €BPOIEHIEB
C IOpasuTeJbHBIM MHOroofpasweM JKM3HH B TPOINHKAX. OTO CIocOBCTBOBAJIO
PasBUTHIO OOTAHMKH W 300JIOTHH, CO3JaHMUIO repbapues, DOTAHMYECKHUX ca-
OB, 300J0rHYecKHX MyseeB. OmucaEMe OrpOMHOIO pasHOOOpa3usa BHUIOB BeJIO
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K OTKa3dy OT IIpeJcTaBleHUl 00 X HeM3MEeHHOCTH U YTBEPIKAEHHIO uaen ob uc-
TOPHUYECKOM pasBuUTUH npupoasl. dHopx Brodgdon Bo ®panunu, Opasm [lapeus
B Aurnun, Boabdraur I'ére B 'epmanuu U Apyrue HaTYPaJUCTHI-MBICIHTEIH
BBICKA3BIBAJHCEH B I10JI3Y 9BOJIOIMOHHOI0 BOSHHKHOBEHUS W DA3BUTUA KU3HHU
Ha 3emute. OnHAKO MX ujen He ObLIM NMOAKpPEIIeHBl HAYYHBIMH (aKTaMu, I10-
9TOMY He MOIJIM PacCMaTPHBATHCA KaK Hay4YHBIE TEODPHH.

Ana nob6oaHarensHblx

Ilepeoe menocTHOE 2BONIONMOHHOE y4YeHMe OBIJIO CO3JaHO M3BECTHBIM (hpaH-
nysckum yuyénsiMm . B. Jlamapkom u uanoxeno B Tpyae «®unocodus 300J0THH»
(1809). Jlamapk JOKassIBal, YTO BCE OPraHU3MBI CIIOCOGHBI IIOCTOAHHO M3MEHATHCH
U 1peo0pa3oBhIBATECA B HOBBIE BHALI. O61Ias TeHIEHIUA HCTOPHYECKOr0 PA3BHTHA
OPraHHYEeCKOr0 MHPa — 9TO MOCTENeHHOe YCJI0KHEHHe OPraHu3al My }KUBbIX CYIIECTB
¥ BOBHMKHOBEHHE BhICIIUX (DOPM HH3HHM HA OCHOBe 0oJiee MpPOCTHIX.

HAeusxynieit cuioi ycaoKHeHHA opranusanuu JlaMapk caUTA BHYTDPEHHEe, T. €.
He3aBHCHMOE OT BHeIIHeH Cpefibl, CTPEMJIeHHE OPraHM3MOB K COBepPIIeHCTBOBAHMIO,
9TO 34JI0KEHO B HHX M3HadaiabHO. OH oTMedYas, 4YTO 3BOJIOIHA HOCHT HE TOJLKO
IIPOrPecCHBHLIN, HO U IPUCIOCOONTEILHEIN XapakTep. B oTiuune oT npomecea yeaoxK-
HEHHUA OpraHusanuy (GopMHpOBaHHMEe NMPHCIOCOOIeHHI OPraHu3MOB K cpejie 0buTanusa
00yciI0BIeHO BANAHWEM BHEIIHWX YCJIOBMH. PacTeHHs BOCIPHHHMAIOT M3MeHeHUe
VCIOBHI Yepe3 OOMEH BEIECTB, 4 Y KMBOTHBIX M3MEHEHUSH VCIOBHIl NMPHUBOLAT K
VIPasKHeHHIO OJHUX OPraHOB H HEHCIIOJb30BAHHIO Apyrux. Ilpu sTom pesyiabTaThl
VCHJIEHHOTO YIIPayKHEHUA HJIH HeynpajKHeHHA OpraHoB Haciexyiorcs (puc. 96).

ITososcenne o HacleZOBAaHUM NPUOOPETEHHBIX HPH3HAKOB 0KAa3aJ10Ch OMINO0YHEIM
u ObLIO B AajibHelIIeM ONPOBEDPrHYTO AAaHHLIMM reHeTuxku. He yaanocs Jlamapky
O0BACHUTD M ABHKYIIHE CHJIBI sBosmonuu. Ho Beé ke Jlamapka cnpaBejiuBo CYH-
TaT CO3/laTeJIeM IIEPBOro 9BOJIIOIMOHHOTO YUeHHUA, B KOTOPOM Hed H3MeHAeMOCTH
BU/OB 00beIMHEHA ¢ HJeeil HPOrpecCHBHOI 3BOJIIOINH,

IIpeanocelaky BOSHHKHOBEHHS 9BOJIONHOHHOrO yuenus Y. JlapsuHa.
B crpanax 3amaanoit EBponbi, ocobeHHO B AHIIMU, B nepBoii nososuHe XIX B.
MHTEHCHUBHO Da3BUBAJIACH IIPOMBIIIJIEHHOCTh, POCJIO HacesleHHe ropoaos. Cupoc
HA CBIPbE M MPOAYKTHI IUTAHUA CIIOCOOCTBOBAJ PA3BUTHIO OMOJIOTHH U CEJIBCKOTO
xo3saiicTBa. CeleKIMOHEPE! BBIBEJIH HOBBLIE TOPOALI KPYIIHOTO DOTATOTO CKOTA,
Jonrajieil, oBel, AOMAIIHUX NTHI[ U COPTA KYJIbLTYPHBIX pacTeHHii. Ycmexu
NPAKTUUYECKOH JesATeIbHOCTH UYesioBeKa 110 NPeo0Pa3soBAHMIO PACTEHHH M 3KHU-
BOTHBIX HATAJKWBAJIW Ha MBICIb 00 MU3MEHUMBOCTH BUJIOB B IpHpoje. iMeHHO
Ha JaHHBIE CEJIEKIIUHM M NPAKTUKY CeJbCKOro xossicrea onupasics Y. apsusn
npu paszpalboTKe IMOJOMEeHUN 0 ABMIKYINMUX CHIAX dBOJIIOLUH,

BosnuknoBeHuMI0 yuenus JlapBuna criocobCTBOBANM KAaK OTJeNbHBIE OTKDbI-
THAfA, TAK H LEJ0CTHBIE TeopeTHUYecKkue 006001enuns, pazpaboTaHHBIE B €CTeCT-
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WINIOCTPALMS K 3BOJIIOLUMOHHON TEOPUU XK. B. JAMAPKA

Pa3BuTHE NNUHHOW Wen y Xxupada

Paree X1BLINE Ha 3emne xupa:i:u SN 7] Kopomoweumm OHM «yMPaXHANW» CBOW LEW, NBITAACH
LOTAHYTLCA 10 MONOABIX IUCTLER C BEPXHUX BETOK

.

MoToMKKW yHacnegoBanu ANMHHLIE LWeKn poauTensi

Puc. 96. Paseutre ITUHHON €N y sKupada COrJIaCHO 3BOJIOIMOHHON TeOpHH
K. B. Jlamapra



223
JBONIOUNOHHOE yYyeHue

BoadHaauu B XVIII u neproit nososure XIX B. B wacTHOCTH, 00JBIIOE 3HAUCHHE
UMeJIH JaHHble CDABHUTEIBHON aHATOMMH U MOP(OJIOrUU, KOTOPhIE CBUETE b-
CTBOBAJIM O €JMHOM IlJIaHEe CTPOeHHA DPA3JMYHBLIX BHUJOB PACTEHHUI, CXOICTBE
B JIeTAJIAX CKeJIeTa, MBIIIIL, COCYA0B, HEPBOB MO3BOHOYHEIX KHBOTHBIX. Mccie-
AOBaHWE 3apOAbILIe HA PAHHUX CTAAHMAX Yy IpeACTaBUTeNell pPasHBIX KJIACCOB
THIA XOPAOBBIX TAK)KEe BBIABMJIO MX MOPA3UTENbHOE cXOAcTBO. CTOPOHHUKH
KJIETOYHO! TeOPDUM YTBEPXKAAIH, YTO CTPYKTYPHON €AMHMIIEN KUBOTO CIYIKHUT
KJIeTKa, ¥ MOABOAUJIH K MBICJIH O eJUHCTBE IIPOUCXOMKAEHHUA PACTUTEJLHOTO H
JKHBOTHOrO Mupa. M3yyenue ApeBHEMININX UCKOMAEMbIX BUOB PACTEHUIT U KH-
BOTHBIX PACKPBLIO IIOC/IEA0BATEIbHYIO CMeHY HUBKOOPTaHU30BAHHBIX (DOPM JKHU3-
HU §oJlee BHICOKOOPraHU30BAHHLIMU. BasKHYIO Posib B (POPMUPOBAHMY BOJIFOIA-
OHHBIX BaraAnoB Y. JlapBuHA CBIrpann y4eHUA aHNIHHCKOro reosora Y. Jlaitens
0 Te0JIOrMYEeCKOM dBOJIIONUN 3eMJIH, [IOJI0MKEHAA HeMenkoro dbunocoda . Karra
0 BO3MOKHOCTH DBOJIOIIAY KOCMUYECKUX TeJI.

Bonpocskl v 3apaHusa

1] JAokaxwuTe, 4To 3n0Xa reorpaduUyeckx OTKPLITUIA NOBAUANA HA PA3BUTHE SBONOLMOHHBIX
noen.

O6bACHUTE TEPMUH «3BONIOLMS OPraHUyeckoro Mupas.

OxapakTepuayiiTe NpeanockiNki BOSHUKHOBEHWS 9BONIOLIMOHHOTO YHEHUS.

Ucnoneays matepuan py6puku «[na nio6o3HaTensHbIX» 1 MHOOPMAaUMIO, NPeACTaBneH-
HYI0 Ha puc. 96, nepe4yncnnTe u oxapakTepuayinTe OCHOBHbLIE NONOXEHUS IBONIOLMOHHO
Teopuun XK. b. lamapka.

&

§ 44.Yapn3 [lapBuH " ero yuyeHue

X
f) Kakosbl npu4uHbl asoniouuu no Jlamapky?

Y. Napsun. Yapas Pobepr [lapBuH — CBHIH H3BECT-
HOTO Bpaya ¥ BHYK aHIVIMHCKOTO Hatypduiocoha u
nosra Jpasma JlapBuna. B yHusepcurere DauHbypra
oH ofyuaJica cHayajJa HA MeIUIIMHCKOM, [IOTOM HA
Goroc10BCKOM (paKyJabTeTaX U COOMPAJICH CTATH CBS-
EeHHUKOM. B TO ’Ke BpeMsa OH mposiBasAJ GOJBIIONH
nHTepec K OOTAHUKe, 300JIOTHH U I'eOJOIHH.

ITocne oxonuanusa yausepcurera Y. JlapBuH yua-
CTBOBAJl B KayecTBe HATYPAJUCTA B KPYrOCBETHOM
nyremiecTBuH Ha KopabJse «Buraes (puc. 97). Ilars
JIeT, IIPOBeJiéHHbIe UM B aKcneaunuu (1831—1836), Yapns Po6epr fapsun
OKas3aJid 3HA4YUTEeJbHOEe BJIMAHHE He TOJBKO HAa ero (1809—1882)
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MAPLLUPYT KPYITOCBETHOIO NYTELLECTBUSA 4. AAPBUHA HA KOPABJIE «BUTJTb»

{1 e “v‘ Y by
/ ,\" j:fﬁldu}rnu X

| 1 -

Puc. 97. I1ats ner niposén Y. JlapeuH B KauecTBe HATYPAIHCTA B KPYTOCBeTHOM
aKCIeJUIINN Ha cyaHe «Burab»

AaNbHERMYI0 cyab0y, HO W HA BCIO MOCJEAYIOUIYI0 MCTOPHIO OHOJIOrMYecKon
HAYKH.

Hab6monenns, caenadsbie [JapBuHOM B KPYTOCBETHOM ITYTEIIECTBUH, 3acTa-
BHJIY €r0 3aJyMAThCA 0 MPUYHUHAX CXOACTBA M PAa3IUUUA MEXKAY BbIMEepPIINMH
u coBpeMeHHbIMU Buzamu. Tax, B HOxkHON AMepuke OH OOHApPY»KHJ OCTAHKH
JpeBHEHIINX MMIaHTCKUX JeHUBIEB U OPOHEHOCLEeB, CPABHHJ 9TH BhIMepIIHe
BH/IbI C COBDEMEHHBIMH M YCTAHOBMJ HX pozcTBo. Ha ByJKaHUYECKUX OCTPOBAX
Tananarocckoro apxumnesnara [lapsud uaydan BHABI NTHIL, Yeperax, AIIEPHIL,
KOTOpble HUrae Gosibille He BCTPEYANHMChb, HO OBLIM OYEHb MOXOXKH Ha IOFKHO-
aMepUKAHCKHEe BHAbI. YUEHBIN CZesias BbIBOJ: KUBOTHBIE IONAIXA Ha OCTPOBA
¢ MaTepUKa ¥ U3MEHHJINCEH B Pe3yJibTaTe MPUCIOCOOJIEHHA K HOBBIM YCJIOBHAM
obuTaHUA.

IlepeuncieHHBEIe ¥ MHOTHe Apyrue GaxkThl rOBOPUIN 00 U3MEHAEMOCTH BH-
0B, T. e. 06 UX sBomonuu. BepHyBmuch B AHIINIO, JJapBUH IOCTABHII Iepej
coboit 3a71auy BRIACHUTH, KAK BO3HUKAIOT HOBBIE BM/IBI OPraHM3MOB U KaK OHHU
mpucrnocabiImBalTea K cpeje o0MTaHuA.

ITepBhiit HAOPOCOK 3BOJIIMOHHOrO ydyeHus JlapBuH caesan B 1842 r.,
a OKOHYATEeJIHHO 3aBepmuy pabory Hajx HUM Jumb B 1859 r. I'naBHasa 3aciayra
JlapBMHA COCTOMT B TOM, 9TO OH OO'BACHU, KAK MOTYT IPOMCXOAUTE IBOJIIOIH-
OHHBIEe H3AMEHEeHHH, UCX0/A U3 PeasjibHbIX CBOMCTB JKMBBIX OPraHU3MOB.
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Ans nobo3HarenbHbIX

Ormernm, uTo OfHOBpeMeHHO ¢ JlapBHHBIM K CXO/HBIM HAYYHLIM BEIBOJAAM IIDH-
IIEJI APYTO# aHTAMHCKUI YYEHBIH-HATYPAJIUCT U NyTellecTBeHHUK — A. Yoiec.
Ilpusnaasas, uro JlapBuH ropasjio mojiHee u raydske, 4yem OH, paspaboTas TEOPHIO
aBosironuy, Yosulec yerynua npuopurer JlapBuHY M BBEJN B HAyKy TEPMHUH «Iap-
BHHHU3M» .

Janexo He Bce yu4éHEIE TOrO BpeMeHH [PUHAIM IBOJTIONUOHHOE yueHue [lapBuHa.
B opaoM n3 cpoux TpyjoB lapBun mucan: «XoTs MHe IpeACTOMT 00JbIlle THHKOB,
4eM MeHCOB, A He OTKaXKyCh OT CBOEro TPyaas.

Y. Hapsun ymep B 1882 r. u 6bL1 IOXOPOHEH KaK HAIMOHAJBHLINA repoit 8 Becr-
MuHerepekom abbarcrse B Jlorpone, psgom ¢ M. HeoToHoM.

OcHoBHBIE NMONOKEHHA IBOJIOUMOHHOTO yuyenusn Jlapsuma. CBoé yueHume
HapBun m3n0kKuUI B KHUre «IIpoucxoskjeHue BHAOB NYTEM eCTECTBEHHOTO
orbopa, unn CoxpaHeHHe GIAaroNpUATCTBYEMBIX HMODPOA B Gophbe 3a IKM3HB».
OcHOBHEIE TOJIOKEHHS YYEHHS PACKDPLIBAIOT ABMIKYINME CHJBI H pPe3yJIbTAThI
9BOJIIOIIMOHHOTO IIPOIecca.

ABanus ceJIeKIIMOHHON NPAKTHKH M03BOJHJ J[apBHHY 3aKJIIOYHUTh, UTO
4YeJIOBEK CO3/Ia€T COPTA PACTEHHMH M HOPOALI XKMBOTHBIX HA OCHOBE HACJIEH-
CTBEHHOM M3MEHUYMBOCTH U HCKYCCTBEHHOro or6opa. Ilpu aToM HacaeAcTBeHHAA
H3MEHYHBOCTH HAET JIUIIb MaTepUaJl AJadA oTbopa: 4eJIOBeK MoJIydyaeT IOTOMCTBO
TOJBKO OT Tex ocofeil, KOTOpbIe 00IaA0T ITOJEe3HBIM AJIA Hero HacJeJCTBeHHBIM
usMeHeHneM. IIpoaBieHue aToro Hac/eCTBEHHOT0 U3MEHeHUA TPOCIeKHBASTCA
B T@UEeHWEe MHOTHMX IOKOJIeHMH. B peaynbrare meseHampaBJeHHOTO 0TOOPA 3TO
H3MeHEeHHEe YCUJUBAETCA U IIpeBpaliaeTcd B IPU3HAK ITOPO/JLI HJIIHM COPTA, OTBe-
4aroIui noTpedHOCTAM YesroBeka. [loHMMaHue IPONCXOMKIEHUS COPTOB M ITOPOJT
II03BOJINJIO OOBACHUTH IIPOMCXOXKIEHHE BHAOB B JMKOW mpHUpoje.

OcHoBHble nonokeHns ydeHus JlapBHHA CBOAATCA K CIAEAYIOLIEMY.
®* Cnoco6HOCTh OPraHM3MOB PA3MHOKATHCA IPEAIOJAraeT yBeJHYeHHe HX

YHCJIEHHOCTU B TeOMeTPHYECKOH nmporpeccuu. OJHAKO B IPUPOJE 3TOT0 HU-

Korza He npoucxoaut. Boasmas gyacts ocobeit ruGHeT 10 pasHBIM IPUYUHAM,

U JIMIIb HeOOJbIIAA YacTh [MOTOMKOB J0KHMBAET 0 B3POCJIOT0 COCTOSHUSA

1 B CBOIO OYepe/lb OCTaBJAET ITOTOMCTEO.

* MarepuajioM JJIf €CTECTBEHHOI'O O0TOOpA CJIVIKHUT HACJeACTBEeHHAS M3MeHYH-
BoCcTb. OcoOH ¢ 61arONPUATHEIMY B JAHHBLIX YCJIOBHAX Cpebl HACIEICTBEH-
HBIMHM U3MEHEHUAMH I10JIy4Yal0T IpeuMyInecTBo B 6opbbe 3a cymiecTBOBaHKe.

®* Bopvba 3a cywecmeoeéanue BHITEKAET M3 IPOTHBOpPEUMA Mexay Oesrpa-

HUYHOM CHOCOOHOCTBIO OPraHM3MOB K Pa3MHOMKEHHUIO ¥ OTPAHHYEHHOCTHIO

HeoOXOAUMBIX AJA KU3HU pecypcoB. V3 5Toi mMpeANoCEIIKN BOSHHKAET

KOHKYpPeHIINA, B KOTOpoi nobexaaeT CHIbHEHIIIHIA.

8 — Edmmona, 9 xa.
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® PesyapraToMm G0opr0HI 3a cylIecTBOBaHHE ABIAETCA ecmecmeeHHbill ombop,

T. €. BEIXKHBaHue HauboJsiee mpucmocobjieHHBIX ocobeit. Kak cinexcrBue

MMEHHO OHH OCTABJISAIT MHOTOYMCJIEHHOEe ILIOAOBUTOE MOTOMCTBO, KOTOpOe

yHacjaeayer 0JaronpuATHbIE IPU3HAKH.

HacnencreeHHas M3MEHYMBOCTH, O0opb0a 3a CYIIECTBOBAHHE M €CTEeCTBEH-
HBEIIL OTOOP — 9TO OCHOGHbBLE JéUdNCYUjue CULbL, WIH (PAKmopvl, I60NI0UUL.
B peayibsTaTte 3BOMIONMY BOSHUKAKOT IMPHUCIOCO0IEHNA K MEHAIOIIUMCS YCIOBUAM
cpefibl, MOABJIAKTCA HOBBIE BHALI 1 BRICOKOOPraHM30BaHHBIE (DOPMBbI KU3HM Ha
ocHOBe foJiee IMPOCTHIX.

Bonpocbl u 3apaHua

Hazoeute dakTtel, noamedeHHsie 4. JapBMHOM BO BpEMA KPYrOCBETHOrO NyTewecTeus
¥ NOATONKHYBLUME ero K MbiCK 06 M3MEHAEeMOCTH BULOB.
[Z] M. JOapsuH nucan: «YpanuTe TO AWM MHOE NPEnsTCTBUE, COKpaTUTE XOTS Gbl HE3HAYUTENBHO
ucTpebneHne, U YUCIEHHOCTb BUAA NOYTU MOMEHTaNbLHO NonaéT Beepx». O kakom dakTope
3BONIOUMM UOET peyb? Mcnonb3ya OONOMHUTENBHYIO NUTEpaTypy, NPUBeanTe nNpuMepsbl
6ECKOHTPONBLHOIO POCTa YACNEHHOCTM BMAA HA OrPaHUYEHHOR TEPPUTOPUN.
MpocneguTe NPUNMHHO-CNEeACTBEHHLIE CBA3W MEXAY HAaCNeACTBEHHOM M3MEHYMBOCTLIO,
6opLboit 3a cylecTeoBaHMe U eCTECTBEHHBIM OTOOPOM.
K kakum peaynstatam npueoauT 3BONOUNA?
Mcnone3ys AONONHUTENBHYK nuTepaTypy v pecypcel MHTepHeTa (www.ru.wikipedia.org),
NnoAroToBLTE COOBLLEHMEe-NPE3eHTaUMI0 0 Xu3Hu Y. [lapenHa v ero Hay4Hom Tpyae «Mpo-
NCXOXOEHWEe BUAOB NyTEM eCTECTBEHHOro 0Tbopa, unv CoxpaHeHue 6naronpusTCTBYEMbIX
nopop B 6opbbe 3a XKN3Hb».

@

§ 45. Bopb06a 3a cywecTeoBaHue.
EcTecTBeHHbI U UCKYCCTBEHHbIN OTOOP

5
J/) KakoBbl ABUXYyLLME CUNbI 3BONIOLMA?

dopmsl GopsOsI 3a cymecTeoBanue. JlapBuH BeIie NI TPH (popMEl 60pEOLI 32
CYILIeCTBOBaHME: BHYTPUBUIOBYIO, MEKBHOBYIO U 60pE0y ¢ HEGIaronpuATHLIMH
yeaoBuAMH cpelsl (puc. 98).

Buympueudoean 6opvba MpPOUCXOTUT Mex Ay ocobaMu ogHoro suzpa. OHa
nporexkaer Hambosiee OCTPO, TaK KAk Bce 0cobu OfHOro BMja, obiajasd OAMWHA-
KOBBIMH NOTPeOHOCTSAMH, HCIIOJAB3YIOT CXOJHBIEe NHINEBble Pecypchl H MecTa
obuTaHMs, KOJAYECTBO KOTODPHIX OTPAHUYEHHO, a TAaKJKe COINepPHHUYAIOT 3a
II0JIOBOTO IapTHepa. BHyTpuBHAOBad 60ophba urpaer 60JBMIYIO POJIb B 9BOJIO-
OHHU: IPUBOJA K THOean ci1abbix, oHA 00ycIOBIMBAET BHIXKHBAHUE U YCIEIIHOe
pasMHO:KeHHe HauboJiee IPHCIOCOOJIEHHBIX 0cobeil, TeM caMBbIM CIIOCOOCTBYeT
MPOIBETAHHIO BHJA.
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POPMbl BOPbEbLI 3A CYIWECTBOBAHUWE
BHyTpueuposas

J1bBbI BLIACHAIOT
OTHOLUEHWUA

B Dopkbe

aa TeppuTopuio

Bopb0a 3a Ny I

MexBugoBaq

= _Xh'ﬁ.[ﬁﬁkn Kouxypnpw aa noéu;y. pacTeHus — 3a cBer, ai:léi'y ¥ MUHepanbHule aeuj.ecrﬁé"
Bope6a c HeGnaronpuAaTHEIMKU daKkTOpamMm

K XW3HM B NyCTbIHE
npucnocobneHs!

| MWL HeMHOrMe
BWObI pacTeHnin

HeobkivHan
¢opma Gepéa —
pesynetar
XONOoAHBIX BETPOB,
NOCTOAHHO
Ayowmnx

¢ Benoro mops

Puc. 98. IIpumeps: 60prbbl 3a cyllecTBOBAHHE MOMHO Hepeaxko Haba0naTh B mpHpoje

B#%
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5) BcnomuuTe, kakosbl 0COBEHHOCTM W NOCNEACTBUA MNULLEBBLIX OTHOLWEHWA

bl 1 KOHKYPEHUMM.

Mexnceudosan 60pvba NPOUCXOAUT MEMKAY 0COGAMHM PA3HBIX BH/JOB B IIPO-
mecce MUINEBHIX OTHOMIEHWH («XHIIHHK — JKEpTBa», «IapasuT — XO3AHH»,
«pacTeHHe — TPaBOAJHOE YKHBOTHOE») U KOHKYPEHIIHH,

Boprba 3a BEIXKHBAHUE MEKAY XUUIHHKAMH U UX YKEPTBAMU BEIET K DASBUTHIO
y HAX B3aUMHEIX IIPHUCIIOCO0JIeHWIT, ¥ XUIMHWUKOB OTTAYMBAIOTCA crIoco0bI 00HA-
pPYJKeHUs U JIOBJU J0oOBIYM, & Y JKePTB COBEPIIEHCTBYIOTCA CIOco0b U3beraHus
XUITHUKOB. DOPMBI 3aIUTEI OT BPATOB UCKJIIOUUTEIBHO PA3HOOOPA3HBI: OT Mac-
KHUpPYIOIe# (OPMEI Tejia M OKPACKH JI0 CJIOMKHBIX IIOBEJeHYECKHX MpHCIocobie-
Huii. MEHOTHe NOoTeHIMAaIbHbIE dKePTBhI 00pasyioT rpynmel. B aToMm ciayuae K HUM
TpyAHee NOAKPACTLECA HE3aMEYEHHLIM — B KOJIOHHH CYCJIMKOB, CTae CKBOPIIOB MJIH
cTajie aHTHWION BCerja KTO-TO HACTOPOKe. ¥ XHIMHUKOB — CBOM IPHEMBI: JILBEI 1
BOJIKH, YTOOBI OJ[0JIETH IIPEBOCXOAAIIYIO 110 pazMepam J0o0bIuY, OXOTATCA KOJLJIeK-
THBHO, IPUYEM POJIM OXOTHHKOB YETKO PACHpPEIe/IeHbl — OJHU FOHAT KEePTBY K
onpejieIEHHOMY MeCTy, APYrHe IIOACTePeraiT ée TaM M HeOXKHMAAHHO HANAJAIOT.

PasnoobpasHble onucanubie Beile (§ 36) ciayuan KOHKYPEHIIUY — 9TO TOMKeE
IIpPIMEePHI MeXXBHA0BOM 00pHLOBI 34 CyLIeCTBOBAHME, B PE3YyJIbTAaTe KOTOPOM BhI-
JKHMBAIOT HauboJiee npucnocobIeHHEIE.

Bopvba ¢ nebrazonpuamuwvimu Ycnosuamu éHeulnell cpedv. TPOUCKXOAUT
B TeX cay4adx, KOrja OpraHU3MEI II0{BePraloTcA BO3/IeCTBHIO 3KCTPEMATBHEBIX
abnornueckux (GaxTOpPOB — TeIIa MJIM XO0J04a, CYXOCTH Uan BiaaskHocTu, Taxk,
B UCKJIIOUYHUTEJIBHO MOpPO3HBIE 3uMbI cepeauHbl 1940-x rogoB B eBpoOmencKoit
yactu Poccum nHabmwoganacs maccosas rubesib KPOTOB. B yCloBUAX AIHTENb-
HBIX XOJIOZOB BBIKMBAJIM TOJBKO CaMble MeJIKHEe }KUBOTHEIE, & OTHOCHTEIbHO
KpynHble nmorubany, Tak Kak He MOIJM HaWTH JOCTATOYHOrO KOJHYECTBa
numu. WHBIME cI0BAMH, MeJIKHe KPOTHI OKa3aJIuch JIy4Ille IPUCIIOCO0IeHHBIMU
K MepeHeCeHHI0 AJMHTEeNbHBIX MOPO3O0B.

TaxuM o6pasoMm, arbdas popma 60psOBI 3a CYIECTBOBAHNE IIPUBOAHUT K TOMY,
YTO BBIKUBAIOT M OCTABJIAKT IOTOMCTBO Hambojee NpHcHIocobIeHHEIE 0CcoOH.

EcrecTBeHHBIH M MCKyCcCTBeHHBIH 0oTOOp. M3aMeHUYMBOCTL OPraHM3MOB M
UX HOTEHIIMAJbHO BBEICOKAsS CIOCOOHOCTH K PAa3MHOMEHHIO M3BEeCTHhI JABHO.
Ho umenno Y. JlapBuH, comocTasus aTH ABa hakTa, Clesall FreHHAIbHBINA BEIBO:
B npoiecce 60pL0bI 3a CYLIECTBOBAHME BBIJKMBAIOT JIMIIbL T€ OPTaHHU3MEI, KOTO-
phble 06JIaJal0T MOJIE3HBIMH B JAHHBIX YCJIOBUSAX 0CODEHHOCTAMM CTPOEHUSA WJIH
nosepenud. Cleq0oBaTeIbHO, BEPOSATHOCTS BEIXKMBAHHUS HEOJAHHAKOBA — 0c00H,
obmagarwnime XoT#a ObI HE3HAUUTEJHLHBIMHU IIPEeMMYIIeCTBAMHM, UMeEIOT 0oJbIne
IIAHCOB BEIKHUTH M OCTABHTH NMOTOMCTBO. IIpemMyIiecTBeHHOE BEIXKMBAHUE U
pasMHO:KeHHe HauboJsiee npucrocob/ieHHBIX ocobeil [lapBuH HasBaJl ecTeCTBEH-
HBIM 0TOOpPOM.
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IIpupoja nmocraBisieT caMble pasHoOOpasHble Hace[CTBeHHbIE U3MEHEeHU.
YesioBek nyTéM orbopa U MHOIOKPATHOrO CKpeINUBAHUA ocobeil ¢ HYKHBIMU
npusHakaMu (opMupyeT MOPOALI JKHUBOTHBIX M COPTA pacTeHUi, KOTOphLIe OT-
BeuaT ero mHTepecaMm. OAHM MOJIe3HBI B KayecTBe MHUINH U ChIpbA (KOPOBEI,
CBHHbBH, OBIIbI), IPYTHE CIYIKAT AJIA OXpaHbl ¥ OXOTHI (cofaxku), TPeTbH — IJA
3aHATHHA crioproMm (JIomIaau), 4eTBEPThle — JUJIS ICTETHYECKOro HAcCJaXXJIeHUs
(akBapuyMHBble PBHIOKHM W JeKOpaTHBHBIE IBeThbl). TBOpUYECKYIO AeATeNbHOCTH
YeJIOBeKa I10 BBIBEIEHHIO COPTOB PACTEHHMI M MOPOJ »KUBOTHEIX JlapBHH Ha3BaJ
HCKyccTBeHHBIM oTbopom (cm. § 30).

B 6osbInMHCTBE ClIy4aeB cesIeKIMOHeD BHAYAJIE MMeeT J1eJI0 C e[Ba 3aMeTHBIMH
HAcJeICTBeHHBIMI H3MeHEeHUAMHU, KOTOPEIe B Pe3yJIbTATe CeJIEKIUH 3aKPeIlIAIoT-
cA M cTaHOBATCA DoJiee BeIpaskeHHbIMK. Hanpumep, ua 066IKHOBEHHOTO (30J10TOT0)
Kapacs B peayJibTare 0T00pa M CKperuBaHns peid ¢ Haubosiee BBITYKJILIMY IJ1a3a-
MH, YKOPOUYeHHEIM 60YK000pa3HBIM TEJIOM H JIHHHBIMUA BYAJIEBBIMH ILIABHUKAME
OBLIM MOJy4YeHbl TaKHe MOPOABI 30JI0THIX PHIOOK, KAK TEJIeCKONI M BYaJeXBOCT.

B EBpone k cepeguHe XIX B. HacUMTHIBAJIOCH DOJIee COTHH MOPOA AOMAII-
Hero CKOTa, KOTOpPhIe NMPOU30ILIN OT HECKOJbKUX ANKHUX BHAOB: CBUHBU — OT
xabaHa, KOPOBBI — OT BBIMEpINEro HbIHe Typa, OBIIBI — OT ropHoro 6Gapasa,
K03bl — OT OopozaToro Koana. MHOro4YucjeHHbIe IOPOAEI cOOAK BeJyT HAYAJO
ot Boaka. O6muit npefok pasHOOOpPA3HBIX IMMOPOJ KYp — AMKAA GAHKHBCKAA
kypuna, oburamomaa B FOro-Bocrounoit Asuu. Bosee 4000 coproB nueHUIb!
IPOM3ONLIM OT PACTYIIUX B IPHUPOJE BUAOB — OJHO3EPHAHKH U 3iiMepa.

Taxum o6paszom, B peayJIbTaTe UCKYCCTBEHHOI'O 0TOOPA U3 HeGONBIIOTO YHCIA
JAUKUX BUAOB coanaérca Oosblnoe pasHooOpasne COPTOB M IOPOA.

B uém pasHHIA MeXY UCKYCCTBEHHBIM M ecTecTBeHHBIM oTOopom? Marepua-
JIOM KaK JJIf [epBOro, TaK M AJIA BTOPOTO CIYIKAT HAC/IEJACTBEHHbIe U3MEHEeHUA.
Ho ckopocTs HcKyccTBeHHOro oT60pa, KOTOPHIH BeAETCs 110 OMHOMY MJIM MAJIOMY
YHCJIy IPUBHAKOB, 3HAYNUTEIBHO BBIIIE CKOPOCTH ECTECTBEHHOTO 0TOOPAa, KOTOPKIi
HAET B NPUPOJie MO KOMIUIEKCY NpusHakoB. COpT MM MOPOAY MOMKHO CO3[ATH
B TeYeHWe OTPe3Ka BPeMEeHH, AOCTATOYHOrO [IJA CMEHBI HeCKOJBKHX JEeCATKOB
TIOKOJIEHUI, — OT HECKOJIBKHX MeCslleB y HACEeKOMEIX (MeZOHOCHAs IIUesa) Ao
HECKOJIBKUX JIeCATKOB JIeT YV KPYIHBLIX MO3BOHOYHBIX KHBOTHBIX HJIH [eDeBbeB.

PopMupOBAHME HOBBIX BUAOB IIYTEM €CTECTBEHHOro orbopa 00bIYHO TpebyeT
cMeHBI 00JIBIOro YMCyIa MOKOJIeHU (3a HCKIIIOUeHHEM CIy4aeB MOJHIIONINH),
Hanpumep, Ha I'aBaiickux octpoBax oburaer okoso 500 BuAOB MyX-Apo30odHI,
KOTOpBIe 00pa30BAINCh B TeUEHHE HECKOJbKUX AECATKOB THICAY JIET U3 MOCEeJIAB-
IIUXCA Ha OCTPOBAX MUIPAHTOB. Pe3yabTaToM ecTeCcTBEHHOI'0 0TOOpa ABJIAeTCA
(opMupoOBaHHE NTPUACTIOCOOUTENBHBIX IPU3HAKOB, COOTBETCTBYIOMIUX MPUPOAHOM
cpene o6uTaHUA, B TO BpeMsd KaK B pe3yJibTaTe MCKYCCTBEHHOro oTéopa cosaa-
10TCA (POPMBI € MOJE3HBIMHU JJIsA YeJIoBeKa Npu3HaKaMu. PesyibTaTOM ecTecT-
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BEHHOI'o oTbopa ABIfeTcA (POPMHUPOBAHHE NMPHUCIOCOOMTENBLHBIX NPU3HAKOB,
COOTBETCTBYIOIUX NPUPOAHOMN cpeje obuTaHusA.

NMPOBEOWTE WUCCNEOQOBAHUE
HUccneposaxne npuynH BHYTPUBMAOBOK 6Gopbbbl 3a cywjecTBoBaHWe

n 0OBAICHEHWE NONYYEeHHbIX PEe3ynbTaros

Ileav pa6omyl — HA IPHMepe MOCEBOB KYJbTYPHBIX PACTEHHH BBLIABUTH NPHYHHBI
BHYTPHBHI0BOH 60pBOBI 3a CymiecTBOBaHHE.

B AmuKH ¢ 3eMJIéil moceiiTe ceMeHa AeKODATHBHBIX pacTeHHil (Hanmpumep, dapxar-
IleB) C PA3HOM CTeNeHbI0 I'YCTOTHI: B IEPBLIl — OYeHb I'YCTO, BO BTOPOil — MeHee rycro,
B TpeTHil — peako.

CihopMynHpyiiTe rHUOOTE3y O TOM, KAKHE PACTeHHA (B KAKOM AIHUKe) OVAYT MCIIBI-
TeIBaTE HanboJiee OCTPYIO BHYTPUBHAOBYIO O0pBOY.

B xope ucciaenosBanus HabamoAaiiTe 3a poCTOM M BHEIIHMM BHAOM (BeICOTa, O0JIHCT-
BEHHOCTB, YHCJIO M pasMep IBETKOB) pacTeHHii, NPOU3PACTAIOIIUX B PA3HBIX AIIAKAX.

ITo peayibTaTaM HCCAeI0BAHUA cAejiaiTe BeiBoA. [loATBepAMIaCh M Bama rumnoTesa?
Oruér o pabore moaroroBsTe B (hopMe Npe3eHTAMM M BBICTYIHUTE Nepel OJHOKJIACCHH-
KaMH.

Bonpocskl 1 3apaHus

CpasHuTe BoiaeneHHsie JapsuHom ¢dopmbl 60pbbbl 3a CyLECTBOBaHWE; OXapakTepuaynre
Kaxablil U3 HUX.
O6bacHuTE, B 4éM Yapn3 [lapsuH Bugen npudunHbl 6opebsl 3a cyllecTsoBaHue.
OxapakTepusyiiTe BbipaxeHue «Hanbonee npucnocobneHHsle ocobu» ¢ TOYKK 3pEHUs
3HAHWIA 0 HACNeACTBEHHOCTU U U3MEHYUBOCTH.

[4) [JokaxwuTe, 4TO MMEHHO eCTeCTBEHHbI 0TOOp — ABWMXYLWMWIA GaKTop 3BONIOLMK.
CpaBHWUTE UCKYCCTBEHHbIN U @CTECTBEHHbLIA 0TOOP. BhiaBUTE HepThbl CXOACTBA U Pa3NNYMA.

§ 46. CoBpemMeHHbie B3rnaabl Ha GakTopbl 3BONIOUUN
3 ,) Y1o cnoco6CTBOBAN0 CTAHOBNAEHWIO COBPEMEHHbIX B3rN\A0B Ha 3BONIOUMIO?
.|

HMonyasuusa — exuauua 3Boaonuu. HecMoTpsa Ha TO 4TO OTAeIbHBIE MIOIY-
JIAIMH B IIpeJiesiaX apeajia BHAA OTHOCHUTEIbHO 000c00/IeHbl, Me Ay HUMHU BCerja
IPOUCXOAHAT 06MeH ocobamu. 3To obecneuyrBaeT B3aMMOCBA3H MEKAY PA3HBIMH
MONYJALUAMHA U, CJeJOBATEJBHO, [IeJJOCTHOCTh BHJA.

COBOKYITHOCTH P€HOB M '€HOTHIIOB IOMYJIAIMY HA3LIBAIOT 2enogondom. CoBo-
KYITHOCTH reHO(MOH/I0B PA3HBIX MONyaAnuii obpasyer resodons suna. l'eaodona
a000i DONYAALNY YHHKAIEH, TAK Kak, OTpakadach B MOP(Hodhu3N0JI0rHIecKux
npu3HaKax, obecrmedmBaeT NMPHUCHOCOOJEHHOCTh 0cobeil K cnenu@uIHBIM AJIA
JAHHOW MECTHOCTH YCJIOBUSAM OOHTAHUA.
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C TeueHHeM BpeMeHM reHO(OHJ HONYJIAIMH He OCTAETCA HEHM3MEHHBIM.
MyTanmoHHBIA NPOIECC, PABHO Kak mMurpanum ocobei, BeI€T K TOMY, 4TO
B IONYJANMAY MOABIAITCA HOCATEIN HOBBIX NpU3HAKOB. EcrecTBeHHBIH 0TOOD
«oTOpakoBBIBaeT» ocobeil ¢ «HeyJZauHbBIMH» [IPU3HAKAMU (CJIe0BaTeJIbHO, U Ie-
HOTHIIAMHK) U OJIarONPUATCTBYET 3KU3HU U DASMHOMKEHHUIO HOCUTEJEeH «yAauHbIX »
IPHU3HAKOB (cjiefioBaTe/IbHO, U T€HOTHUIIOB).

Wrak, mo Mepe CMeHb! IOKOJIeHUH reHO(MOH] MONYJALMH MeHSeTCH IOoJ
peiicTBUeM ecTecTBeHHOro orbopa. CooTBeTCTBEHHO MeHsfeTCHA M COOTHOIIeHHe
PasHBIX TeHOTHUIIOB B NONYJALMH, T. €. €€ NeHOTUIIMYEeCKAs CTPYKTypa. STOT
npomece mpeacTasisfer coboi 3JieMeHTADHOE IBOJIIOINMOHHOE coOBITHE W © M
OIIpe/IeIEHHBIX YCJIOBHAX MOMKET IIPUBECTH K 00pa30BaHUIO HOBLIX BHUJIOB.

MyrauuoHHAsi U3MEHUYMBOCTh — MaTepHAaJ AJfA ecTecTBeHHOro ordopa.
Haun6oasmyio posib B 9BOJIOIUN MI'DAIOT FéHHBbIe MYyTalMu. BONBIIMHCTBO reH-
HBIX MYTallM} pellecCHBHbLIE M BHEIIHE He MPOABJAIOTCHA, TAK KaK HaXoAATCH
B I'eTEPO3HI'0OTHOM COCTOSAHHM IIOJ <«IPHUKPBITHEM» HOPMAaJbHOT'O (heHOTHIA.
Taxkme Myranuy He NONAAAIOT HOJ AEHCTBHE eCTeCTBeHHOro orbopa M MOTryT
HaKalJHUBaThCH B NONYJIALNMH.

B peayibraTe CKpeNIMBAHUA BO3MOYKHOCTD II€pexXo/jia MyTallMii B 'OMO3HUTOT-
HOE COCTOSHHE H, CIe[0BATEIbHO, BHEIIHETO UX IIPOABJIeHHs BodpacTaeT. HoBble
IIPU3HAKHY IIONAJAI0T MO AeHCTBHE ecTecTBeHHOTO oTOopa. UMeHHO MesIKKe HaclIe -
CTBeHHBbIE H3MEHEHHA CJIY:KAT MaTepuaJoM AJA ecTeCTBeHHOro orbopa. Brepsoie
9TOT BBIBOJ cenan pycckuit rederur C. C. Yersepukos B paGore «O HEKOTOPHIX
MOMEHTaX 9BOJIOIMOHHOTO IMPOLEcca ¢ TOYKM 3PeHHUsA COBPEMEHHOM IeHeTHKH»
(1926), mociay:KHBIIEH OCHOBOH JJIA HOBOTO B3rifAAa Ha (DAKTODEI 9BOJIOIWH.

EcrecrBeHHbIil 0T60p — Hanmpapasommi ¢axkrop ssomonun. Myranuos-
HBIH IIpOIlecC M3MEeHAeT NeHO(MOHJ MOoNyJAIMHN CIAYYalHO M He HANpaBJeHHO.
EcrecTBeHHBINI OTO0OD HampaBJideT 3BOJIONUIO MONYJIANHWH B CTOPOHY HPHCIO-
co6JIeHHOCTH K KOHKPETHBIM VCIOBHUSAM CPEZHI.

B kadecTBe KJIACCHYECKOI'0 [IPUMepa HAIPaBJIAIOLe poan orbopa npuBeaém
HCTOPHIO, IPOUBOIIeANIYIO Ha Bpuranckux ocrpoBax. ¥ oburarpmieil TaM HOYHOM
0abouxn Oepe3oBOM MAAeHHILI UCXOoAHAA (OPMa OKPACKH MMHTHDPOBAJIA 3apOC-
VIO CBETJILIMHM JIMINAWHAKAMHU Kopy Oepésnl (puc. 99). Pazsurne meranayprum
B XIX B. mpuBeso K TOMYy, 4WTO B Jecax 6JM3 MPOMBINIJIEHHEIX TOPOJOB CTAJIH
rubHYTH ApeBecHbIe JUIIaHHUKH, a Kopa 0epés, Ha KOTOPBIX IIPOBOJMIN JHEBHOE
BpeM#A NAAEHUIILI, IIOTeMHEJAa 0T KonoTH. [lepBhie aK3eMILIAPHI TEMHOOK PAIIeH-
HEIX 6abouek OBLTH oTMeueHBI aHTOMOJIoraMu B 1850 r. Ha (oHe TEMHBIX CTBOJIOB
IPEMMYIIECTBO CTAJIH II0JYYaTh MOKPOBUTEJILCTBEHHO OKPAllleHHbIe TEMHBIE I15i-
meaunbl. CBeTiible (JOPMBI 3HAYUTEJBHO Yallle CKJIEBBIBAJIMCH HACEKOMOAHBIMH
OTALAMHA, OTH HAOGII0AeHUA ObLIN MMOATBEDP)KAeHBl U SKCIIepUMeHTaabH0. UTak,
B HOBBIX YCJOBHMSAX Cpelbl 0OT60P MOXKeT MeHATh HallpaBJieHHe.
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Ceetnas ¢popma
GepéaoBoit NAfeHULL!
WMEET NpenmyLLLecTBo
Ha CBeT/biX CTRONAax

Ha doHe TEMHbIX
CTBONOB AEpeBLes

B NMPOMBbILLNEHHBLIX
paidoHax
NpenmMyLLLEecTBO
nonyyuna

TémHan popma
GepE30B0oi NAAEHULbI

Puc. 99. Hamenenue coOTHONIEHHA CBeT/IBIX U TEMHBIX (GopM Gepé3oBoit MALEHADE —
peayabTar orbopa

Ans mo6o3HaTensHbIx

B cpene, xoropas anuTeNbHOe BpeMs ocTaércs Oojiee MM MeHee MMOCTOSHHOIM,
0T60p Hanpas/JieH NPOTHB HBMEHYHBOCTH M COXPAHSAET YiKe CYIeCTBYION{He MPHCIIO-
cobnerus. IloaroMy (PeHOTHN HEKOTOPBIX BHAOB MOYKET COXPAHATHCA MPAKTHUYECKH
HEH3MEHHBIM MHOI'HE MHJIJIHOHBI JIET, TOr/A FOBOPAT O «3KHMBEIX HCKOMAEMBIX»
(puc. 100). Hanpumep, 061MK raTTépuH, APeBHEHINET0 U3 HBIHE MKUBYIHX IPECMbI-
Kaomuxcsa, oburammero 8 Hopoit Senanauu, He meHsasica 200 MIH JeT, HAJILCKOTO
Kpokoauna — T0 MJIH JeT, Me4exXBOCTA, JPeBHEHIIero NpejAcTaBUTe A UJeHHUC-
ToHOrMX, — 300 MiH neT, HayTHAyCa, AAJbHEr0 POACTBEHHHKA OCBMHHOIOB, —
400 mun ner. U3 apeBHedmNX pacTeHHil, JOMKUBIIMX A0 HAIIHUX AHeill B mepso-
30aHHOM BH/le, MOKHO HasBaTh apaykapuio (200 man ner), ruakro (200 muan ner),
cekBoiio (150 muH ser).

IonyasuuonEbIe BOJHBI — (hpakTop 3Bomonun. OHA U3 MOCTOSHHBIX U BaXK-
HBIX 4YepT NOMyJAINH — KoJieDaHue e€ YHCcIeHHOCTH. BriepBhie Ha 3BOJTIOIIMOHHOE
3HaueHUe 3TOro spJeHus obparus Baumanue C. C. YeTBepnKOB 1 HA3BAJI €TI0 80.1-
HaMU Hu3nu (DOMyIANHOHHEIMEA BonHaMu). KoHKpeTHbIe IpUYNHBL KoJebanui
YHMCJIEHHOCTH MOTYT OBITH OY€Hb PadHoo0pasHbl ¥ BLISBAHBI KaK a0MOTHYECKUMU
(mmokap, 3acyxa, HaBOJHEHHE), TaK U OMOTUYECKMMH (HanpuMep, BCHBIIIKA MH-
exnnonHbIX 3a6oneBannit) npuynHaMu. [leiicTBHEe MONYIANMOHHEBIX BOJH KakK
(axTopa 3BOJIOIMHA IIpeANoaaraeT cjaydaitHoe yHudToxKeHue ocobeii. Ilpu atom
TEHOTHIIMYECKHH COCTAB NONYJNAIUN MOYKET COBEpPIIeHHO HelpeAcKasyeMo Me-
HATHCA: PEKUN J0 NaAeHNA YUCJIeHHOCTH IeHOTHII MOMKET CAeJaThCA OOBIYHBIM
U OBITh TIOAXBAYEHHBIM €CTECTBEHHBIM 0TOOPOM, 4 MOJKEeT M BOBCE MCUE3HVTh.
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XUBbIE UICKOMNMAEMBIE

Mopckue uneHucToHorne

— MEe4exXBOCTbl

Puc. 100. Busisr, 00/1HK KOTOPBIX He MEHAJNCA MHJLIHOHEI JIeT
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Hzonayus — daxrop sBoironuu. 3HaueHNe U30IAIHH, T. €. BO3HUKHOBEHHS
6apbpepoB, MPensTCTBYINUX CBOOOJHOMY CKpeIUBaHUIO ocobell U3 cOCeqHUX
MONYJAALNNE, COCTOUT B HAKOIUIEHNUM TeHETHUYECKHMX PasIMuui MexxAy momy-
nanuaMu. VM301mpoBasHbIe MONYJIANMK HEeH30eKHO IOJBEePKeHbl Pas/IMYHbIM
HanpasJeHUuAM 0T60pa (13-38 SKOJOTHYECKHUX Pa3/THUMil MECTHOCTH), & U30JISAIUA
npexpainaeT NOTOK NeHOB M3 MONyJaAnuH B momyaanuio. [TocrenenHo pasHuna
Mex Ay reHo(pOHJAAaMU H30JUPOBAHHBIX NONYJANHNE MOXeT YBEJUYHUTHCA Ha-
CTOJIBKO, Y4TO JasKe [P pPaspylleHuU H30JIANUOHHBIX 0apbepoB CKpeIluBaHHUE
ocobell CTAHOBHUTCA 3aTPYAHUTEIbHBIM MJIA HEBO3MOXHBIM.

Bonpocbl u 3agaHuna

(1] [okaxuTte, 4TO NONYNSUUS SBASETCA eAnHULER 3BONIOLMI.
OxapakTepuaynTe pofb MyTauMOHHOKW N3MEHYUBOCTK B 3BONIOLMOHHOM Npouecce.
OxapakTepuayinTe BnnaHWe NonynsauMOHHbIX BOMH Ha NMPOLECCHI 3BOAKOUMK B NONYNALUAX.

4 Wcnonbays uHdopmauuio, npeacrasneqHyto Ha puc. 100, a Takke matepuan pybpuku
«[1nsi nlo6o3HaTENbHbIX», 0BBACHUTE, B YEM NPUYMHA CYLLECTBOBAHUSA B HACTOALLEe Bpems
BWAOB, NOSBMBLUMXCS MUMOHLI neT Ha3aa,. Mo matepuanam MHTepHeTa (www.elementy.ru,
www.ru.wikipedia.org) n Hay4HO-NONYNAPHON NUTEPaTYPbl COCTaBbTE NPE3eHTaUMIO O «Xn-
BblX UCKOMaeMbIX» U BLICTYNUTE ¢ cooblieHnem B Knacce.

§ 47. Npnucnoco6neHHOCTs — pe3ynbTaT 3BoJIouUn

5 .
)) Kakue siBNeHus nexar B ocHose (popMUpoBaHuUs NpUcnocobneHuin?

Korza mosie3aHOoe HacjeJCTBeHHOe M3MEHeHMe IOJXBaThIBaeTcA 0TOHOpoOM,
T. e. 3aKpeIAeTCd W PACIHPOCTPAHAETCA B MONYJAIMH, MOXHO NOBOPHUTH
0 BOBHMKHOBEHHMH Ipucrnocobnenusa. IIpucnocodienne — 3TO pe3yibTar 9BO-
JIIONUH, KOTOPHIH IOBBINIAET BEIXXUBAEMOCTh U PEIIPOAYKTHBHEIN ycrex ocobei
B IONMYJIAIAH.

OrnesbHBIE NIPACTIOCOOJEHAS BCEra OTHOCHTEIbHBI, TAK KaK IIPH U3MEeHeHUN
VCJIOBHIA Cpelbl OHM MOIYT TEPATH CBOW IIOJOKUTENbHBIH addexT Ansa ocobeii.
Hanpumep, Geslas 3UMHSA [MIEPCTh 3aiilia-0esiAKa XOPOIIO MacKUpyeT KUBOTHOE,
ecJIi 3eMJIA MOKpPEITa cHeroM. O[HAKO ec/Ii BeCHOI CHeT TaeT CJMIIIKOM PaHo, Korja
3as1l eIé He CMeHWJ CBOi GeJsrblil 3MMHMIT HAapAA HA Cephlil IeTHHI, TO JKMBOTHOE
OueHb 3a8MeTHO HA TEMHOM (hoHe, cjeoBaTeIbHO, Oojee JOCTYITHO JIJIs XUITHHKA.,

[TpucnocobieHus BhIpakeHbl B MOP(HOGUIHOIOIHYECKUX CBOMCTBAX MK
noseseHNH ocobeit. Oaum npucnocoblieHUsa CPaBHUTEJBHO IIPOCThHI, HAIpUMED
KOJIIOUKH y AWKOOpasa, 3alMIaloIIye 3THX IPHISYHOB OT XMIIHUKOB. [Ipyrue
npucnocobeHns YPe3BhIYaifHO CJIOMKHBI, HalpUMeD KOMILJIEKC IOBeJleHUYeCKHX
peaknuit ¥ HU3NOJOTHYECKHX NPOIECCOB, o0ecneunBalIUX Pa3MHOKEHHe
KYKYIIEeK, NOAKUABLIBAIOIINAX AiIla B YysKue THE3/A. IIpucnocobnenus Bcerga
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COOTBETCTBYIOT KaKUM-To daxTopaMm cpe/nl. MHade rorops, aro Te ocobeHHOCTH
OpPraHM3MOB, KOTOpbIE€ II0MOTAT BBIKHTH B KOHKPETHBIX YCIOBUAX.

O6mume npucnocobiienns K cpene oouranusn. Jliobas cpena oduTaHmua: BogHAS
CTUXHS, IOBEPXHOCTH CYIITH WK II0YBA — XAPAKTEPH3YETCHA CJI0MKHBIM KOMILTIEKCOM
cBOeOOpa3HBIX SKOJOTrMUecKUX (GakTOpOB, U BCe OOUTATENH TOW WM MHOM Cpeabl
JOJIZKHBI 00/1a/1aTh COOTBETCTBYIONIMMH INPUCHOCODJIEHUAMY A HU3HHA B Hell.

PaccmorpuM HekoTopele Haubosee o0IIMe NPUCIIOCOBTCHUA BONHBIX KH-
BoTHBIX (puc. 101). Bonpmas miIoTHOCTE M 3HAUMTEILHAS BBLITAJKHBAIOIIAA
CHJIA BOALI MO3BOJAKT MHOTHM €€ oDMTaTe/NAM IOCTOSAHHO «IIAPWUTH» B TOJIIIE
BOJIbI, HEe ONYCKasCh HA AHO. TakoBpl NJIAHKTOHHBIE OpraHuaMbl. MHOrHMEe M3
HUX 00s1a1a10T IPUCIOCOOIEHNAMHE, HATIPUMED PasHO0ODPA3HBLIMM BHEIPOCTAMH,
KOTOPBIE YBEJUUYHUBAIOT 0OIIYIO IOBEPXHOCTH TEJIA U CIIOCOOCTBYIOT YEPKAHUIO
€ro B TOJIIe BOJbI.

¥ Xopomio njaaBalonuX KUBOTHEIX o0Tekaemas dopma Tejia, passuTas Myc-
KyJnatypa u crenudpuyecKkne Oprasbl nepeBHKeHusa B GopmMe Jionacreit (mias-
HHUKOB) CIIOCOOCTBYIOT IIDEOZOJIEHUIO CONPOTHBJIEHHUs IUJIOTHOH cpeinl U obec-
meuyuBaloT ObIicTpoe mepeMemieEre. CXOAHLIMK [0 CTPOEHHIO IJIaBATEJbHBIMH
KOHeYHOCTAMH 00/1a1a10T (DUIOreHeTUYeCKH HePOACTBeHHbIe opraiuambl. C o/
HOH CTOPOHBI, 3TO PBIOEI, BECh 9BOJIOIMOHHBIN NyTh KOTOPBIX CBA3AH C BOXHOIL

NPUCNOCOBJ/IEHNSA OPFTAHU3MOB K CPEAE OBUTAHMUA

O6Tekaemasn
dopma Tena
W NNABHUKWA —
npucrnocotneHus
DNA nepeasruxeHns
B TONLLE BOAbI

A
PasHooBpa3aHbie
BLIDOCTHI TENa
NosBoAfioT
MNaHKTOHHLIM
opraHMamMam
«apuTb» B BOAE

Puec. 101. ITpucnocoGiieHna KUBOTHBLIX K KH3HM B BOJHOM cpeje
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cpenoit. C Apyroit cTOpOHBI, 9TO HEKOTOPbIe MJIEKONHUTaIue (KuTO0Opa3HEIe,
JIaCTOHOTHME), Mepelejiniie K BOAHOMY 00pasy >KU3HH BTOPHYHO (MX IIPEAKH
OBLIM CYXONYTHBIMH OOMTATEIAMH).

Bojblasa TelIOEMKOCTh BOJABI Hen3be)kHO BiaedéT DOJBINYIO MOTEPIO TeIuia
TeIJIOKPOBHBIMH eé oburarensamu. Temmeparypa MX Teja 3HAUUTEJIbHO BHIIIE
TeMIIepaTyphl OKPYKaoIIell cpeibl, I03TOMY 0TOOpP cnocofcTBoBas BEIpaboTKe
npucrocobaeHu 1A CHUMKEeHHUA TeIIonoTeps. I'1aBHbIe M3 HUX — TOJICTHIN CJIOM
MTOAKOKHOr0 XUpa U KPYIHBIE PA3Mephl TeJa, YMeHbIIAKI[e OTHOCHTEIbHYIO T10-
BEPXHOCTh }KMBOTHOT0. OTH YePThI CBOMCTBEHHEI BCEM MJIEKOIMHUTAIOIINM, KOTOPLIe
BeYT BOAHBIN 00pas »KusHu (KUTo00pasHbIe, IACTOHOTHE) WIIH ITOAOJTY IJIABAIOT B
OueHb XOJIOLHOI Boje (Oesblii MeiBejb — CaMblili KPYIHbBIH HA3€MHBII XHUIITHUK).

Urak, v pasHbeIX IPYII OPraHU3MOB e€CTeCTBeHHBIH oT6op cmocobeTBOBAM
(hOpMHPOBAHUIO CXOAHBIX MIPUCIOCOOIEHHIT, COOTBETCTBYIOIIUX IJIABHBIM CBOJi-
CTBAM CpefHbl.

MackupoBka. MHOrme 4epthl O0JIMKA U IMOBEJAEHUSA KUBOTHBIX — IIPUCIIO-
cobJieHHA AJIA TOro, 4ToOBI H30e)kaTh HallaJleHNuA XUIHUKA WA He3aMeTHO IpH-
O6m3uTheA K skepree. IIpesx e Bcero aTo pasHsle Crocobsl MACKHPOBKH, KOTOPhLIE
Jle/1al0T dKUBOTHBIX MaJIO3aMeTHBIMH, CJIe0BaTeIbHO, GoJlee 3 KN3HECTIOCOOHBIMH.

IIInpoxko pacmpocTpaHeHa B NPHUPOJE NOKPOSUMENbCMEEHHAA OKpaAcKa
mena (puc. 102). V pasiuuHbIX NTUIL, THE3AANAXCA Ha 3eMJle (KypoobpasHtle,
KYJIHKH, KO30J0H, ’KaBOPOHKH), HACH)KHBAIOIlasd CaMKa, a MHOTZA H camer|
IMOYTH HEOTJIUMYHUMEI OT OKpyskamwiuero ¢oua. Kak npasuyio, TUrMeHTHUPOBaAHHAA
CKOpJIyIIa AUI] ¥ OKPACKA NTEHIOB 3TUX NTHIL TaKkKe cauBaiored ¢ dhornom. He-
KOTOpBIe JKUBOTHEIE (KaMbasia, XaMe/IeOHbI) CIIOCOOHEI K GBICTPOMY M3MEHeHHIO0
OKPACKH, UTO MO3BOJIAET UM OBITH He3aMETHBIMH Ha pasHOM (oHe.

OddeKT NOKPOBUTENBCTBEHHON OKPACKH YCUJINBAETCH, €CJIH XKUBOTHBIE 3aTa-
MBAIOTCA WJIM IIPHHUMAKT cBoeoOpasHbie mo3bl. Hanpumep, 3aTauBLIYIOCA Ha
JiepeBe COBY HJIM 3aCTHIBIIEr0 KO3005 JIETKO IPHHATD 34 00JIOMOK CYXOil BeTKH.

Hepenko NOKpOBHTENBCTBEHHAS OKpacka coderaerca c¢ (popMoil Tesa, Ha-
NOMMHAIIEN 3JleMeHThl OKpyskawiei npupoasl. OcobeHHO MIMUPOKO ITO pac-
NPOCTPAHEHO CPeJH HACEKOMBIX: OJHH — IAJOYHHKH — IOYTH HEOTJIHMYHMBI
OT TOHKHMX BeTOYEK, JPyr'He — HEeKOTOpble 0a00UYKH B NPAMOKDBLIbIE — VIU-
BHATEJIbHO IIOXO0KH HA JIUCThA.

Ilpenynpe:xnenue 06 onacaoctu. [IpenmymecTsa, KOTOpbie NMOJTYYAIOT KHU-
BOTHBIE BCJIeJACTBHEe He3aMeTHOCTH, O4YeBHJHBI, BOT NOoYeMy COOTBETCTBYIOILIHEe
NPHU3HAKY B Pe3yJILTATe eCTeCTBEHHOro orhopa sakpenuiuck B nonyasnuax. Cpe-
IV YKUBOTHBIX, OJJHAKO, HEMAJIO BU/OB ¢ APKOW M Opockoil okpackoii. B kakux
caydaAx ApKas OKPACKA MOKET MOBBLIIIATH MPUCIOCOOJIEeHHOCTD MOy aanun?

ApkuMH 3J1eMEeHTaMU OKPACKH — KOHTPACTHBIMH HATHAMM M TOJIOCAMU
(BCrIOMHMTE, HANPUMEpP, OKPACKY OCBHl MJIM KJOINA-COJJaTHKa) — o0JagaioT
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MACKUPOBKA

Kykonka 6a6oqku Tponu4eckuii
roxoxa Ha HeXHbI KY3HEYNK MMUTUPYET
MONOMAOA NNCTOHEK nvet

Batouka Mano4YHuK o4eHb
COBKa C/iMBaeTcs NOXOX Ha BeTKy
C Kopoii nepeea
Mruukl, rHespawmrecs Ha aemne, CNMBaoTes s 3ameplunin
¢ POHOM MEcToOBUTaHWUA | Ko3ogoit
HanoMuHaert
CYHOK

Benasn
Kyponarka

Puc. 102. TlokpoBuTEeIbCTBeHHAA OKPACKA TeJa V 3KHBOTHBIX

TpeKJae BCEro s/JOBUTHIE KMUBOTHBIE, B TOM YHCJe KAJIANINe HACEKOMBIe. DTo
TaK HasbiBaeMas npedocmepezaowan oxpacka mena (puc. 103). Ona cioBHO
opeAynpex/jaer 06 OnacHOCTH MJIM HeChbeJOoOHOCTH TAKUX OPraHH3MOB.
Peduexc naberanns AI0BHTHIX MUIIEBLIX OGBEKTOB BHIPAGATHIBACTCH V HKH-
BOTHBIX YPe3BBIYAiHO GLICTPO, IOPOIA ¢ epBoro pasa. Iloatomy, oTBeaB spKoe
ANOBUTOE WJIM JKAJALIee HaceKoMoe (Hanpumep, 603KbI0 KOPOBKY HJIM 0CY), ITHIIA
Cpasy 3allOMHUT ero BHEIIHOCTH U BPAJ JIM cXBaTUT CHOBa. COOTBETCTBEHHO, Cpe-
AW ANOBUTHIX HACEKOMBIX BBIXKHMBAIOT NMPEMMYIECTBEHHO Te, KOTOPHIE CHJILHEe
OTJIIMYAIOTCH OT CHeJ00HEIX. UeM 3aMeTHee AN0BUTOE HACEKOMOE, YeM IPOLIe ero
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NPEAOCTEPEFAOWAA OKPACKA U MUMUKPUSA

LepweHs (1) Heapoeutas monoyHas amen (1)
1 6aboyka-cTeknaHHuua (2), nogpaxaet AA0BUTOMY
nogpaxaiolias emy KobGpoBoMy acnuay (2),
ApKas oKpacka KoToporo
npegynpexaaet Bparos
06 onacHocTH

fpkue NATHa OrHeHHOW canamaHaps
YKa3blBaloT Ha eé HeckenobHOCTE

HekoTtopeie 6aboqku
W MyCeHuLb!
oTnyrusaior

XWLLHUKOB
APKUMMN NATHAMM

Puc. 103. IIpuMepsl npefocTeperalneil 1 NoAparKaTeJIbHOH OKPACKH Y KHBOTHBIX

Y3HATh CPEIH MHOMKEeCTBa APYTHX, TeM MeHbIIe [Jd Hero BepoATHOCTH IOJABEpTr-
HYTbCH HAIAJeHHWIO XUIIHHKA. B peayabrare orbopa Ha 3aMETHOCTh M y3HaBae-
MOCTE BOGHHK BeCbMa xapaKTethlﬁ THII OKPACKH — codyeTaHHe NATEeH MJIHN IT0OJIOC
JKEJITOr0, YEPHOI'0 M KPACHOTO I[BeTa, KOTOPHIHA CBOMCTBEH ALOBHTHIM 3XHBOTHBIM
Pa3IHIHBIX CHCTeMaTHYeCKHX I'pyIill — OT HACEeKOMBIX H IIaYKOB A0 3eMHOBOJI-
HBIX (AJ0BHUTHIE ApeBecHbIe JATYIIKH) U INpecMbIKkaomuxcsa (ko0poBelil acnun).

Cpean XUIIHUKOB 0TGOp 0JIArOIPUSATCTBOBAJ TeM 0CODAM, KOTOpPBIE perxe
omubanuch ¢ BHIOOPOM KepPTBBI MJIM OTKASLIBAIHUCH OT OXOTHI HA OOBEKTEI
¢ mpejocTeperaomieit okpackoii. B pesynbraTe MHOTHE }XHBOTHBIE (B TOM YHUCJIe
M 4eJIOBEK) HHCTHHKTHUBHO HACTOPaKUBAIOTCA MJIH IIYTalOTCA IIPH BHJE CYLIECTB
¢ TAKOHN OKpPACKO#. DTHM «IIOJMB3YIOTCA» HEKOTOpble HeANOBHThIE MHUBOTHEIE,



239
IJBONIOUMOHHOE y4eHHe

nojpazkas B OKpacKe AZ0BUTbIM. Takoe siBeHne HasbIBaeTcd Mumurkpuel (oT
aHria. mimicry — nojpaaTesJbHOCTh). Hanpumep, HeAA0OBUTEIE MYXH-7KypUa-
K1 UK 0a004YKH-CTEeKIAHHUIBI OYeHb IMOXO0KH Ha oc (cM. puc. 103). Crenyer
OTMEeTHUTh, YTO MUMHUKDPHUA 3 (HeKTHBHA TOJBKO IIPH YCJIOBHHU IPEBOCXOAAIIEH
YHCJIEHHOCTH AMOBHUTBIX «MOJeNe IJIA MOApasKaHus»,

KomnaexcuocTs nmpucmnocobaennit. B npupogneix nmonynsnusax or6op
HHKOTJa He HJET TOJIBKO IO KaKOMY-TO OJHOMY HpH3HaKy. Cpema cliokHa
M3MEHYHBA, II09TOMY BhIKMBAIOT M OCTABJAIOT IIOTOMCTBO T€ 0CO0OM, KOTOpbIE
00J1alal0T KOMILJIEKCOM NPHCIOCOOMTENbHBIX 4epT. OTAeabHbIE IPHCIOCObIIe-
HUSA JNOMOJIHSAIOT APYT APYra, ¥ MBI BUJUM YAUBHUTEJIbLHO MADMOHHYHOE cOUYeTa-
Hue MOPQOJOrHYeCKHX, (PUBHUOJOTUUYECKUX M IOBeJeHYECKHUX 0COOeHHOCTEMH
BU/la, COOTBETCTBYIOIUX €ro 9KOJOruYecKoil cpefie obuTanus u o6pasy KHU3HHA.

O6bIKHOBEHHAA KYKYIIKA — SAPKHUIT NIPUMeD BHAA ¢ MCKIIOUHTENBHO CII0MK-
HBIM COYeTAHHEM DA3JINYHBIX NIPUCIOCO0Ie U A5 YCIeIIHOrO PA3MHOKEeH .
ITH OTUIB — THE3J0BbIE apasuThl. OHKM MOAKIANBIBAIOT CBOM AHNA B rHE31a
Pa3JIMIHBIX MEJIKHUX BOPOOBUHBIX NTHI: IEHOYEK, TPACOIY30K, BAPAKYIIIEK M Ap.

Sliina pasHbIX BU/IOB BOPOOBUHBIX OKPAIIIEHE] [I0-Pa3HOMY: Y 6eJI0ii Tpacorys-
KM, Hanpumep, fAiina scerga 6eJoro nseTa, a y BApakylKH — BCerja royosle.
¥V 0OLIKHOBEHHOH KYKYIIKH, B OTJIHYHUE OT APYTUX ITHII, CYIIECTBYeT GObIIas
H3MEHYHUBOCTH 10 OKpPacKe fAMI], KOTOpas MOAJePKHBAETCHA eCTeCTBEeHHBIM OT-
Gopom. IlpucnocobuTenbHOE 3HAYEHHE TAKON M3MEHUMBOCTH HAJIHIO — OHA
NO3BOJIAET KYKYIIKaM IIOJKJIAABIBATH fAillla B rHE3Ja OYeHb MHOI'MX BHIOB
NTHI, — YYEHLIM H3BECTHO 0K0JI0 50 BUIOB-BOCIIUTATEJIEH.

Ecnu B rHessie BapakyIuKky oKaxkercs 6esioe WIM Kpam4aToe Ao, T0 X03seBa
BBIKMHYT «NOAKUABIMA». Ecyn sKe AiII0 COBIAAET 110 MBETY C KJIAAKON X03AMHA,
TO y HEro ecthb maHc yneaers. [Touemy ke B rHe3/ie TPACOTY3KH, KaK IIPABHUIIO,
OKaseIBaeTcs Oesoe ANIO KYKYIIKH, a B THe3/le BapaKyIKa — roay6oe? OTKyzna
KYKYIIKa «3HAaeT», B KaKoe I'He3/I0 el HaJ0 MOAJ0MKUTE AHI0?

OxasbiBaercs, OKpacka AUI[ Y KYKYIIKYA HACHEAYETCHA 10 MATEPUHCKOM JIx-
HUH, & €€ NITeHell B IepBhle JHU YKU3HHU HABCEr/a 3allOMUHAET OOJUK IMIPUEMHBIX
poxuTeselt (3T0 ABIeHUE HasbIBaeTCA 3anewamaenuenm). IloaroMy Ha ciemayrommii
roJ| MOB3pOC/IeBIIaA caMKa OyJeT OTKJIAJbIBAThL Aillla B IHE3Ja TOTO JKe BHIA-
Bocnuratens. Takum obpasom, sameuarieHne oOJMKA BHAA-BOCIUTATENHA —
BasKHAasA NPUCIIOCOOUTEIbHAS UepTa MOBEJeHUS KYKYIITKH,

Mpyras Ba)kHas OPUCIIOCOOUTEIbHASA YEPTa OBEICHUA KYKYIIKHM — CKDBIT-
HOCTb ¥ HabJioAaTe bHOCTh. JI/1s1 TOro 94T00hI BBISCHUTE, I'/le HAXOAUTCA THE30,
KYKyIIKa cHCTeMaTH4YeCKH Habaiomaer 3a TeM, KaK NTULLI ero crpoar. Ecau
X037deBa rHe3Jla YBHUAAT KYKYIIKY HOOIM30CTH, TO OHM HABEPHAKA OCTABAT
reeszio Hascerza. I10aToMy ycnemesIMEu B Pa3MHOXKEHUY OKA3LIBAIOTCA Te KY-
KYIIKH, KOTOPbIM YAaéTCA MOAJOKHUTE ANI0 He3aMEeTHO JJIf X03AeB, KOrga Tex
HET PAJOM ¢ I'HE3J0M.
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PasBurne sMOpHOHa U NITeHIIa KYKYIIKHY IPOUCXOJUT ObICTpee, YeM Y APYTrux
nrun. KyKymoHOK nmosBiasieTcda HA cBeT OObBIYHO DaHbIIe, 4eM IITEeHIIbl BHAA-
BOCIIHUTATEJIA.

KykymoHKY 1a pocra TpebyeTcs MHOIO IMUIH — Belb KYVKYIIKA JOBOJbLHO
KpyIHAas NTHIA, U eé Bec B 4—D5H pas npeBbIlIaeT Bec MeJIKUX BOPOObHUHBIX, TAKHX,
KaK, Hanpumep, Tpacoryska. Ilosromy, 4T0OBI BEIXKHUTH, KYKYIIOHOK JOJIXKEH
BBEIKMHYTH M3 POJHOI'O IrHE3/la CBOMX KOHKYPEHTOB, IIPETEHIYIOLIMX Ha pPOJH-
TeJbCKYI 3abory. Takoe moBe/leHHWe KECTKO 3aKPENHJIOCH CTAOMIH3MPYIOMHM
0TOOPOM: BBLIYIIUBIINCE, M1 CIEN0i KYKYIIOHOK B TeUeHHne MepPBhIX 2—3 aHel
JKU3HY BeIOpachiBaeT U3 rHes/ja Aillla WK NTeHI0B BU/Aa-BOCIUTATES.

Hrak, nasxke U3 KpaTKOro 3HaKoMmcTBa ¢ OmoJiorueil KYKYIIKM BHAHO, Ha-
CKOJIBKO CJIOMKEH KOMILJIEKC B3aMMOJONONHAIIINX [MPHUCIOCOOUTENBHBIX YepT
Bujga. Bce mamokeHHBIe (DAKTBI — 39TO XapaKTepHEIe NPUMephl pPas3HbIX (opm
0ope0BI 38 CyIIeCTBOBaHHE.

' j NPOBEAUTE WCCNELOBAHUE
\

BeisBneHne y opraHu3amoB npucnocobrneHmii k cpege obutaHus

I[eav paGombi — BBISBUTb OCODEHHOCTH CTPOEHHA PACTEHHH NYCTHIHbB, KOTOpEIE
MO3BOJAIT UM CYIIECTBOBATEL B VCJIOBUAX JKapPKOro KJIMMATa U HEAOCTATKa BJIAru.

CpaBHHTEe BHEIIIHee CTPOEHHEe KOMHATHBIX PacTeHHit, KOTOphie B IPHPOJe Ipou3pac-
TAIOT B NYCTHIHAX (HAupUMep, KaKTYChl, MOJIOYaH, aJ1039), C PACTEHUAMH BJIAMKHBIX MecT
oburanua (rubUcKyc, TpagecKaHIUA, MANOPOTHHK acmiaeHnyM). ObpaTHuTe BHUMaHHE
Ha pasmep, OpMy JHCTHEB M cTeb/el, HaJHYWe ONMYIIEHHSA HJIH BOCKOBOTO Hajléra Ha
MOBEPXHOCTH 3€JEHBIX YACTeH, OTTEHOK MX OKPACKH Y pacTeHUH mycTelHb. MoxHO ju
obHApPYKUTE CXOKHe 0cOOEHHOCTH CTPOGHUA ¥ PACTEHHH 3aCYIILJIMBBIX M BIAMKHBIX MecT
oburanua? Ilo peayabTaraM HCC/IeJOBAHHUSA 3aATIOJNHUTE TabIuILy.

Hassanue Oprausi, Ipucnocobaenus IIpuecnocobaenns,
pacTeHus B KOTOPBIX 3amacaercs K YMEeHbIIeHHIO NpeJOTBpaIaomue
BJara HCIAPeHHA neperpes pacTenHs

BEINIOJIHHTE TEOPETHYECKYI0 4acTh paboTHl.

OxapaxkTepuayiiTe pacTeHHud, 3amacaiomue Biary. Kakue oprassl npucnocodieHsl
Vv HUX AJs 370l menn?

O0BpACHUTE, KAKHEe 0CODEHHOCTH CTPOEHHA PACTEHHIl NYCTHIHL YMEHBLIIAIOT IIOTe-
pu Biaru nytém ucnapesusi. Kakue npucrnocobseHus HMeIOT PACTeHHA NYCTBIHBL JJIA
yMEeHBIIIeHHA neperpesa?

CaenaiiTe BBIBOJ O NMPUCIIOCODIEHHAX PACTEHMII K ODMTAHUIO B YCJIOBHAX NYCTHIHb.

OTuér 0 pabote MOAroTOBLTE B (DOpPME IPE3EeHTAIMH U BBICTYIIHTE IIepesi OJHOKIaC-
CHHKaMH.
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Bonpoce! n 3apanuna

OxapakTepuayiiTe BUAsI NPUcnocobneHnii opraHuamos K cpeae obutaHus.
BepHo nu yTBepxneHne 0 TOM, 4TO NPUCNOcO6NEeHHOCTL OPraHM3MOoB OTHOCUTENLHA?
OTBET apryMeHTUpyiTe.

3] Wcnonbays uHbopMaumio, NpeacTasneHHyio Ha puc. 102 u 103, cpaBHUTE MackUPOBKY,
MUMUKDUIO U NPeaynpexaaloLLyio oKpacky. BeisBuTe 4epThl CXOACTBA W Pasnuyus.

[@ [OokaxuTe, 4TO NOBEAEHWE KYKYLLKW KaK THe3A0BOro Napasuta HoCUT NPUCNocoBUTeNbHbIA
XapakTep.

§ 48. NoHaTmne Buaa B 6Monorumn

5) Yem pasanuualoTcs pasHble Buabl OPraHMa3MOB APYr OT APYra U B 4EM NpuyMHa
. 3TUX PasNUUNiA?

Heropusa npencraBienuii o Buge. B ucTopuu ecTeCcTBO3HAHNA TEPDMUH «BH/IL»
BIIepBBIE OBLI NpeioeH ApucToTesieM s 0003HaYeHUsA IPYIII CXOAHBIX 0CO-
Geit. B rakoM cMBICJIe YUEHEBIE-eCTECTBOUCIILITATEIN UCIIOIB30BATH STOT TEPMHH
Bmiots Ao XVII B.

ITocne nosiBnenna pabor K. JIuanes noHEsTHEe 0 BUAe NPOYHO 3aKPEIHIIOCH
B Ouosnoruu. K. JIunHeil cuurai, 4To BUABI — YHHUBEPCAJbHBIE AUCKDPETHBHIE U
00BeKTHBHO CYIIECTBYIOI[HE B IPUPOAe 06pa3oBaHMa, MHOTHE IPU3HAKHN ocobeil
B IIpejenax BAAA uaMeHsaloTca nocrenenHo. Cornacuo K. Jluaneo, BUI — 3TO
COBOKYIHOCTh MOP(OJIOTHYECKHU CXOAHBIX OPraHU3MOB, CIIOCODHBIX CKpPEIH-
BaThCA MEMHKAY co00HM M AaBaTh ILJIOLOBHTOE IIOTOMCTBO.

K. JIuaHse#l 3a710X1J OCHOBBI CHCTEMATHKY PACTEHUI U KMBOTHBIX, IPHHAB
BH] 32 eIHHULNY OHonoruvyeckoi Kiaaccuukanuu. OH BBEJ B HAyKy Ha3BaHUHA
BHJIOB M3 JIBYX CJIOB, IIePBOE U3 KOTOPBIX 0003HAYAJIO NPHHAAJIEIKHOCTS BHAA K
OIpe/ie/IEHHOMY POAY, & BTOPOe — HeNoCPeACTBeHHO HadBaHmne Buaa. Hanpuwmep,
Hay4HOe HA3BaHHE COCHBI OOLIKHOBeHHOW — Pinus
silvestris. C Toro BpeMesy GMHOMMHAJILHBIE (OT JaT.
bi — nBoiiHOU, nominalis — uMeHHOIT) HayUYHBIE Ha-
3BaHUA BUJAOB cTaJi 00A3aTelbHBIMU B OGHOJIOTHH
(puc. 104). Knaccudurkanusa JIuaaes 6u11a OCHOBaHA
TOJIbKO HA CXOJACTBEe BHEIIHHX IPH3HAKOB, MO3TOMY
cTana, B U3BeCTHON Mepe, HCKYCCTBEHHOH M He OTpa-
JKaJia pojACTBA BHIOB.

PaKThl YCTOWINBOCTH M HOCTOAHCTBA BH/IOB B IIPH-
PoZie IPUBEJIHU K IIPE/ICTABICHUIO 0 HEM3MEeHHOCTH M CO-
TBOpeHUH BUOB. B Hayane XIX B. onpoBepruayTs aTH , ;
npencrasieHus neitanca K. B. Jlamapxk. On cumrain, Kapn JNunneii
YTO BHAAM IIPHCYIIA CIIocOOHOCTE K uaMeHennio. OxHa- (1707—1778)

9 — Edmumosa, 9 ka.
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CUCTEMATUYECKOE NOJIOXEHWE XYPABNEWN

-neoﬁpaauue

Puc. 104. OcHOBHBIEe NPHHIMIILI COBPEMEHHON KIacCH(MHKaUN KABOTHBIX

KO, CBOJAA JII0OYI0 H3MEHYHBOCTE K BUI000Pa30BaHNIO, B HTOI'e OH CTAJ OTPHIIATH
PeaJbHOCThb BH/IOB, CUMTAA, YTO UX NPHAYMATH AJA yaA00cTBa KiacCH(MHKAIIAN.

O CJI0KHOCTH IIOHATHUA «BHA» FOBOPHUT U ToT akT, uro Y. lapsun, paboras
HaJ npobieMoi IPOMCXOMK/AeHUA BUAOB, TaK U He ¢(hOPMYyIUPOBAJ ATOTO IMOHA-
Tus. C OAHOM CTOPOHBI, OH CYUTAJ TePMHH «BH/» COBEPIIEHHO IIPOM3BOJBHBEIM
M IPUAYMAHHBIM s yao6cTBa KiaaccuUKAUU, a ¢ IpYroil CTOPOHEI, IOJIarall
OUYEeBHAHBEIM, YTO BHALI XOPOIIO PAa3TPaHUYEHBI.

CoBpeMeHHBIE NPEJCTABJIECHHA O BHAEe claoxuiauchk aumb B 1930—1960-x
rogax 6aarozapa paboraM TaKHX BbiAalIuxcd yuéHbIX, kak H. WM. Basunos,
®. U. Nob:xauckuit, H. B. Tumodees-Pecosekuii, 3. Maiip u apyrue. Begymyo
pPOJIb B 9TOM CHIFPAJIM JOCTHKEHHUS MeHETHKU. DKCIEePUMEeHTAJIbHBIE HCCIelo-
BaHUA MOKA3aJM, 4TO BHJA 00JamaeT CJIOKHON reHeTHUYEeCKON CTPYKTYpOH H
3alMINEH OT MPOHUKHOBEHHS TeHOB APYrux BuoB. Ocobu ogHOrO BHA MMEIOT
obmuii reHO(OH, CIOKHUBIIHIACA B XO/ie NpelIecTBYIONieil aBOJI0nUN.
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CoBpeMeHHasi cHCTeMA B3IMJIAAOB Ha MOHATHE «BHI» c(POpMUpOBAJach Ha
Oase aBosOIHMOHHOrO yueHus Y. Jlapsuna, reHeTUKH U 00600IIeHUA TaHHBIX 10
CTPYKTYpe IMONYJAINH, I'NIABHEIM 00pasoM ITHI[, MJIEKONMTAIOIIUX H HACEKO-
MeIX. Eé ocHOBHEIE moJioykeHnA HauboJiee MOJHO M3JI0MKEHB! B KHUTe 9. Maiipa
«3oonoruyeckuil BUJ U sBoonuA» (1968) u cBogATCA K CAeAYIOLIEMY.

1. Buasel cocTosfAT M3 NONYJISALNI, a HE U3 HE3aBHCHMBIX ocobeil, ciegoBa-

TeJIbHO, JII000H BHJ UMeeT NOMYyJIALNOHHYI CTPYKTYDY.

2. Buasl xapakTepusyiOTCs I'eHeTHUeCKON 060C00/IeHHOCTELIO, 4 He CTEIeHBI0
PasIMYMil MeXAY ABYMS rpynnamu ocobei.

3. I'maBHbIM KpuTepueM (OTJMYUTEILHLIM NPHU3HAKOM) CAMOCTOATEIBLHOC-
TH BHJA CIYAKHUT penpodyxmuénan u3onAyus, a He IJIOJA0OBUTOCTE IIPH
ckpemuBaHuu. VIMEeHHO penpoAyKTHUBHASA HM30JALHUA IPEeJOTBPAIlaeT
00MeH reHaMH.

B coBpeMeHHOH OHOJIOrMH BHJ pacCMATpPHBAETCA KaK 3aKpPBITAS IeHEeTHYe-
CKas cucTeMa, KOTopasi B IPHPOJe He 0OOMEHUBAETCA MeHAMH C JPYTHMH BHIAMH.
IToaTomy pemiawliiee 3HaYEHHUE /I YCTAHOBJIEHAA BAJOBON CAMOCTOSATEIBLHOCTH
UMeeT HAJIW4YWe PENPOAYKTUBHON M30JAUNH B IPHPOAHBIX YCIOBHAX.

B ornmume oT BHIA MONYJANUAA NPEACTABIAET COGON OTKPBLITYIO I'eHETH-
YeCKYI0 CHCTeMYy, KOTopasd XoTda Obl B KaKoii-To Mepe o0OMeHMBaeTcd TeHaAMHU
¢ APYIUMH IONYJAIHASAMH TOTO K€ BHIA.

Taxum obpasomM, coBpeMeHHAsI CHCTEMA B3IJIAA0B HA BHJ II03BOJISET BBIABUTH
o011IMe YepThl, KOTOPEIE IPUCYIIN BCEM, KA3aJ10Ch Obl, a0COIOTHO HECXO0MKIM BHIAM.

Kpurepuu Buaa. lenernueckas 060C00JeHHOCTh BHAOB IPEANOJATACT, YTO
BHM/BI JOJAHBI PA3/IMYaThCA IeJIbIM KOMILJIEKCOM NPU3HaKoB. 1A Toro uTobnI
OTJIMYKUTEL OAMH BHJ OT JIPYroro, OHOJOrH HMCHOOAB3YIOT PA3IUYHBIE I'DYIIIEI
NPU3HAKOB, T. €. KpuTepuu (puc. 105).

ITepBBIM M2 HUX C UCTOPHYECKON M NPAKTHUYECKOM TOUKH 3PEHHS MOMKHO
Has3BaTh mMopgonozuveckull kpumepuii. OH OIPEAIIONATAET IBHBIE BHEIIIHUE PA3-
JUYHA Mexxay BugaMu. Ha ocHOBe 3TOro KpuTepus MOCTPOEHEI BCE ONPEAeTATEeTH
JKMBOTHBIX M pacreHui. OHAKO OH MOPOH MOMKET BBECTH HCCIeNOBATENS B 3a-
Onys:xpenue. [leso B TOM, 4TO B IIPHPOJE CYILIECTBYET HEMAJID TAK HA3BIBAeMBIX
BUJIOB-IBOWHUKOB, WA BHJOB C MAaJIOH CTENEeHBI MOPQOJIOrMYeCKUX OTIMYMIA.

B Hacrosimee BpeMs H3BECTHHI IIECTh BHAOB MaJAPHUHBIX KOMAapoB, KO-
TOPEIe BHEIIHEe IIPpAKTHYEeCKH HepasJHYHMMBbI: MeXBHUJOBbLIe Pa3IMuYMiaA MOMHO
O0HAPYIKUTE JIAIIL B CTPOCHUH JIMYUHOK U SAUIL.

Boiiee mMOJIOBHHEI CeBEPOAMEPHUKAHCKHUX MKYKOB-CBETJISAKOB OTJAMYAIOTCS
TOJIBKO XapaKTepOM CBEeTOBBIX BenblmeK. Cnemmpuueckue IS KaxKJA0ro BUAA
YACTOTA ¥ MPOAC/IKUATEBHOCTE CBETOBOIO CUI'HAJA, KOTOPEIM CAMKA IIPHBJIEKAET
caMmua, ABJAKTCA IPUMEDPOM 3MOL0ZUYECK0Z0 KPUMePUA B BhIIEIEHHU BHJIA.

BerpeuaroTca BHABI-IBOMHHAKY U y OTHL. 1A TOro 4To0b! BEIACHATH PasjiH-
YHMA MeXJY KJIeCTOM-eJIOBUKOM U KJIeCTOM-COCHOBHKOM, HEODXOAMMO M3YYUTh

Qs
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KPUTEPUU BULOA

Mopdgonorusecxkui 3ronoruueckmin

_ Konoxonb4uk Konokone4mk
XECTKOBONOCHCTHIN LWMPOKONUCTHBIN

Jxonoruyeckuin

KnécT-coCHOBWK
nuTaeTcH
ceMeHamu
COCHBbI

KnécT-enosuk PaaHbie BuAb! yTOK
noenaert O0HW K Te Xe ABUXEHWUA
cemeHa enun BbINONHAKOT
no-pasHoMy

Puc. 105. Hexoropble KPHTEPHH, COBOKYITHOCTh KOTOPBIX MO3BOJIAET YCTAHOBHTH BHAOBYIO
HDHH&MGH’(HOCTI:



245
JBONOLUMOHHOE yYeHue

9KOJIOTHIO CTOJIb BHEITHE ITIOX0KHUX BHAO0B. BMecTe ¢ TeM M3-3a NepeKpPLIBAHHA
OKOJIOTHYECKUX NOTPpebHOCTeH sKonozuvecKull kpumepull B GOJBIIHHCTBE CIIY-
YaeB HeJOCTAaTOYeH JJIA YCTAHOBJIEHUA BHIAOBOM IIPHUHAIJIEHKHOCTH.

CymecrByer u ofpaTHas CHTyalus, KOrZa BUJ NpPeJCTABJeH BHEIIHEe pas-
JuYyHBIMU ocobamu. Hanpumep, B nmonyaanuax 3eJEHOrO JOJTOHOCHKA CyIle-
CTBYIOT JXYKH 3€JIEHOIO M Ceporo IiBeTa, KOTOpble CBOGOJHO CKPeIMBaIOTCH,
a4 UX OKpacKa pacHierifeTcsA B HOTOMCTBE KAaK IIPU3HAK, 00YCJIOBJIEHHBIN OTHUM
reHoM. M3BecTHBI U Apyrue BUABI 3KHBOTHBIX, COCTOAIIHNE U3 ocobeil ¢ paziauu-
HBIM THIIOM OKPaCKH: OPEJI-KapJIUK, HEKOTOPbIe BHALI IOMOPHUKOB, OeJbIi rych
IpeJiCTaBJIeHbl CBETJIO- U TEMHOOKpAIIeHHBIMH (opMaMu.

Kak BuanM, crenieHb MOPGOJOrHYECKUX PA3IUIHIT MKy 0COOAMU HE MOYKET
CJYKHUTh HafEKHEIM KDUTEPHEM MX BHA0BOM npuHamiexksHocTn., C pasBuTHEM
IFeHeTUKH CTAJO0 BO3MOXXHBIM HMCIIOJIB30BATH 2eHemuyveckull kpumepui. Wa-
BECTHO, UTO KaKJblil BUJ UMeeT CBOMCTBEHHBIH TOJBKO eMy HAbOp XPOMOCOM.
OGHapysKUB Pa3JIUYUA B YHUCJIE U CTPYKTYPE XPOMOCOMHOT0 Habopa JBYX I'PYIII
oco0ei, MOKHO YTBEPXKJaTh, UTO Nepejl HAMU pas3Hble BUALI. B pesyibrare
aHA/IN3a XPOMOCOMHOTr0 Habopa 6bLI0 BHISCHEHO, YTO, HAIIDUMED, [peskie CUu-
TaBIIMICA elMHBIM BH/ OOBIKHOBEHHAA MOJEBKA HA CAMOM Aeje BKJIKYaeT ABa
BH/Ia-IBOWHHMKA, KOTOpPbIe BHellIHe He pasjuuaTcsa. OIuH M3 9THX BHIOB —
OOBIKHOBEHHaA M0JE€BKa — obnazaer 46 xpoMocomamu, a APyroii — BOCTOYHO-
eBponelicKas MoJEBKA — 54 XPOMOCOMAMH.

MHorue poJCTBeHHBIE BUABI ITUI 00JIaJIAI0T OJUHAKOBLIM YHCJIOM XPOMOCOM,
O/IHAKO B MIPUPO/Ie He CKpeIuBaloTcsa. VIHBIMU cIoBaMH, BBISICHEHUA XPOMOCOM-
HOro Habopa OKAa3bkIBAETCHA B PAJE CIYUYAEB HEJOCTATOYHO AJA YCTAHOBJIEHUS BH-
JI0OBOM CaMOCTOATEIbHOCTH. VI3 IPHBEAEHHBIX IPUMEPOB CTAHOBUTCH OYEBHAHBIM,
YTO TOJIBKO COB0KYNHOCMb KPUMepues Mo3B0JAAeT TOYHO YCTAHOBUTL BUIOBYIO
npuHaAJIexH0CTh. Oco60 oTMeTHM, YTO IJIABHBIM KPHTEPHEM CAMOCTOATEIBHO-
CTH BHJA CIYKHUT PeNPOAYKTUBHAA U30JAINUA, KOTOPaA MpeJoTBpaaer obMeH
reHaM¥ C IPYIAMH BHIaMH.

Ha ocHOBaHMM CKa3aHHOTO 6ud MOYKHO ONPENeNUTh KaK COBOKYITHOCTH
nonyasanuit, obnajanomux o6ImEMH MOPHODHUZHOIOTHUYECKMMU TPU3HAKAMH,
CIIOCOOHBIX B IPMPOJIE CKPEIIUBATHCA MEMAY COO0M M PenpoAyKTHBHO M30JIH-
POBaHHBIX OT NOIYJIAIMN APYTUX BHUIOB.

Bonpocbkl U 3apaHusa

OxapakTepuayiiTe OCHOBHbIE 3Tanbl PasBMTMA NPEACTaBNEHWUIA O BUAEe. YTO BKAIOYAIOT
B OnpejeneHve NoHATUA «BUf», COrNacHO COBPEMEHHbLIM Hay4HbiM B3rnaaam?
O6bacHUTE 3HaYeHNe TePMUHA «PernpoayKTUBHASA U30NALMA»,
CpaBHuTE NOHATUA «BUO» U «NONYNALUMA», BLISBUTE OCHOBHOE OTNMYME.

(4] WUcnoneaya TekcT naparpada v puc. 105, CTpyKTYpupyinTe MHOOPMaLMIO O KPUTEPUSX BUAA
B Tabnuuy. Kaxablil U3 KpUTepres NPouNMIOCTPMPYIATE COOTBETCTBYIOLLMMIW NPUMEpPaMU.



24
8 PA3AEN IV. 3BOJIIOUNA OPFTAHUHECKOIro MMPA

§ 49. Myt BO3HUKHOBEHUS HOBbIX BUOOB —
Buaoobpa3osaHue

2 ) Kakve npoueccel BeayT k reHetudeckoin o60cobneHHOCT Nonynauvii u Bo3-
& HUKHOBEHUIO HOBbIX BUOOB?

HMameHenue reHo(oHAA MONYIALMI IIOA AelicTBHEM ecTeCTBEHHOro orbopa
MOXKeT BeCTH K BOSHMKHOBEHHIO HOBBIX BHJOB — BasKHelileMmy 5Tamy 3BOJIO-
nuoHHOrOo nponecca. O6 aToM COOBITHH MOKHO I'OBOPHUTH € TOIO MOMEHTa, Kak
BOBHHUKAET 2eHeMUYeCKas u30/UupoBaHHOCMb POACTBEHHBIX MONYJIANMNA H3-3a
NpeKpalieHus CKPEeIUBAHUA MeXK Y HUMH, a CAMH MONYJAIMA CTAHOBATCA Te-
HETHYECKH, OKOJOTHUYECKH U PEeNPOAYKTUBHO H30JIMPOBAHHBEIMU cucTeMaMu. Boa-
HHUKHOBEHHE HOBBIX BH/IOB — OCHOBA MHOroodpasus (hopM KH3HH Ha IJIaHeTe.

IlaneoHTOJNIOrHYECKHE HCCIEOBAHUA YOeUTEIbHO CBUALTEIBCTBYIOT O TOM,
4TO B HOpPME IpoIliecc BHA000pa3oBaHus npeobiagaeT Haj IPOIEcCOM BEIMHDAHUA
BU0B. B Mcropuu 3emiin [0 HACTYILIEHHUS COBPEMEHHOIO dTala eé PasBUTHUA
ATO COOTHOIIEHME HADPYIIAJIOCH 5 pasd — B IePHOABI KPVIIHEHIIINX BEIMHDAHUI.
Onxuakxo BeJel 3a KajyK/JbIM BEIMHPAaHUEM Bcerja cJefloBaj Ieproj HapacTaHUsA
MHOroo0pasus OpraHu3MOB.

HecMoTps Ha MaccoBbie BEIMHDAHHUA, OOIIMIl BEKTOpP PasBUTHUA YKU3HHU Ha
3eMile — yBeJIMueHHe eé MHOrooOpasus. HelHelHNe TeMIIbI BBIMUPAHUAA BU0B
pacIiieHMBalTCA HEKOTOPHIMHM YVYEHBIMM KaK HA4YaJ0 HOBOIro, IIECTOro Iepuoja
MaccoBOro BoIMHpaHus Ha 3emye. OfHAKO NPUYMUHA 3TOTO BEIMHUDAHHUA — He
XO0J IPHUPOAHBIX IIPOIECCOB, a JeATeJbHOCTh YeJOBeKa.

Hzonsuua — daxrop BugoodpasosaHus. M3onanusa — BamHeHIIINNA dBOIONH-
OHHBIN ()aKTOpP, KOTOPBI YCKOPAET HAKOIUIEHHUE PasjInduil Mexay reHodoHIaMu
MOMYJAIMAN, YTO B HTOI'e MOKET IPUBECTH K IIPEKPALIEHHNIO CKPEIMBAHAA MeXKAY
Humu (cMm. § 46). Pasmryaior reorpadmuyecKyio 1 9KOJOIHYeCKYIo (hOPMbI M30JIAIUAH.

I'eozpaguueckas u3onayua cBA3aHA C IperpajaMu, KOTOpble IIPendaTCTBY-
0T 00OMEHY 0CODAMH MeKy COCeIHMMH MONYJIALMAMHA ¥ JeJAT eJUHBIH apeas
BUJa Ha dacTH. [lonyiasinuu oKashlBAIOTCA IPOCTPAHCTBEHHO Pa300IIEHHBIMHU,
a cJegoBaTesbHO, CBOOOAHOE CKpeIluBaHKE MeXKAy HAMH 3aTPYAHEHO HJIH He-
BO3MOKHO. TaK, Aad DONyJANUNA HA3eMHBIX JKHBOTHBIX BAXKHBIM (PaKTOPOM MX
reorpayecKoil M30JALMK CIYKAT BOJHBIe Iperpajbl — KPYIHBIE PEKH WU
MOpDCKHEe TpPOJuBHI. [lonmyngimun BOAHBIX OOMTAaTENIeH OKAa3BIBAIOTCH M30JMPO-
BaHHBIMH, HaoOopoT, u3-3a OapbepoB cymu. ['opHble HONYJANMHM Pas3o0IIeHbI
VINEJbAMH U JOJMHAMH PEK, 2 PABHUHHBIE — T'OPHBIMH XpedTaMu.

OBOJIIOIITMOHHASA POJIb reorpaduyuecKoit H30JIAIMHA COCTOUT B Pa3jieIeHUH elu-
Horo reHodoHAa Ha yacTH. B M301MPOBAHHON NMONYJIAIIMH 9BOJIIOIMOHHLIE IIPO-
Hecchbl HAYT HEe3aBHCHMO OT SBOJIOIMOHHBIX ITPOIECCOB B APYIMX MNONYJIALAAX.
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Jronozuieckans U3ONAYUA CBA3AHA C HAJTUYMEM COBMECTHO OOMUTAIOIIMX
TpyIIUpPOBOK ocobell BHAA, KOTOPBIE PA3JIMYaIOTCH 110 BpeMeHU, MEeCTy ¥ HeKO-
TOPBIM JPYTUM 9KOJOTMYECKHM XapaKTepUCTUKAM pasMHOxkeHus. Hanpumep,
B o3epe CeBaH (ApMenusa) o0uTaOT 1aTH GopM (Popesn, KOTOphIe HePeCTATCA B
pasHble CDOKHM M B Pa3HBIX PEUKAaX M PYyYbaX, BOagamomux B o3epo (puc. 106).
Fenernueckas msonAnus aTux GopM He abCOIIOTHA, OAHAKO OHU XOPOIIO pas-
JHAYAaTCA 10 padMepaM Tejia M CcTa0HJIBLHO cocymiecTBYIOT. Takum obpasom,
9BOJIIOIIMOHHAA POJIb 3KOJOTHYECKOM M30JIALMHA COCTOUT B OrPAHMYEHUH 00MeHa
reHaM¥ MeKJy BHYTPHIIONYJIANHOHHBIMHA I'PYIIIMPOBKAMHE 0CODe.

Crnoco6sr Buoo6pazoBanusa. B sasucuMocT oT (OPM H30JAIUN, KOTOPHIE
OPHBOAAT K IeHEeTHYECKOH HM30JIMPOBAHHOCTH IONMYJIALMA M COOTBETCTBEHHO
BO3HMKHOBEHHUIO HOBBIX BHJIOB, Pa3JIMYAIOT reorpauuecKuii ¥ sKOJOrHYecK it
croco0Bl BUA000Pa30BaAHMA.

CxemaTuuHO 2eozpaguueckoe 6u0006pa3o6anue BHITISAOUT CIeYIOIIAM
obpasom.

ITpu 3acesleHMU yJaJE€HHBIX OT OCHOBHOTO apeajia y4acTKOB C 6Jaronpusr-
HBIMHU YCJIOBUSIMM CpDeJlbl BOSHMKAIOT M30JUPOBAHHLIE MONYJANUU. B pesyis-
TaTe AJIUTEeJbHOI reorpaduueckoil U30JANUY PA3JUIHAA MEFKAY POACTBEHHEIMHA
NONYJAANMAMA JOCTHral0T TAKOTO YPOBHSA, YTO JayKe NPH HCUYE3HOBEHHHU TIeo-
rpapuuecKoil M30IANMUN (M3-332 PACCEJEHHUS WM HCUE3HOBEHHUS (PU3UYECKOTO

QKOJIOTMYECKASA U30ONAUKNA

Pue. 106. Ilate dopm openn B ozepe Cepan pasiuualOTCA MECTAMH M CPOKAMH HepecTa
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FEOFrPA®UYECKOE BUAOOBEPA3SOBAHUE

O6nacTb o6uTaH1A
cepeGpucTOit
Yanku U KNy

CTpenkamu nokasaHbl

MyTW pacceneHus
NpeaKoB 3aTUX Yaek

Puc. 107. Koasuo apeanos Bonsmux 6e0ro/0BeIX YaeK

fapbepa) CKpelrBaHHe MeKAy HMMM CTAHOBHTCA HEBO3MOJKHBIM, T. €. BO3HH-
KaeT PenpoAyKTUBHAA M30JIANUA.

O peaibHOCTH reorpa@uuecKoro BU000pasoBaHUsA CBUAETEIBCTBYIOT MHOTO-
yucaeHHble dhakTel. Tak, Ha octpose HoBasa 'BuHes 0OMTAIOT NATH BHJOB pai-
CKHMX cOpok (acrpanmii). B Kask/joM U3 y4acTKOB I'OPHOI'O TPONHMYECKOI'o Jeca,
OT/eNIEHHBIX APYT OT APYra CaBaHHOM, OOMTAET «CBOi» BUJ 3THX NTHIL. Y4YEHBIE
MpeANoJaraioT, YTO IPeJoK HhIHEIIHUX PafiCKUX COPOK HACeJsJ CyIlecTBOBaB-
HIuit mpesk/ie eAMHBIN MACCHB TPOIIMYECKOTO Jieca, KOTOPBIN OKa3asCA pasaenéH
caBaHHOM, TAK KAK KJIMMAT cTaJ OoJiee 3aCyIIIHBEIM.
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Ana no6o3HaTenbHbIxX

Ha noGepesxpe Banruiickoro u CeBepHOro Mopeii XUBYT, He CKpeIINBasch, JBa
BH/IA KPYIIHEIX YaeK — KJyma (¢ 4épHEIM IBETOM CIMHBI M KPhLILEB) U cepebpuc-
Tag yalika (c cepoit cnuHOIT). DTH ABa BHAA CBASAHBI APYT C APYTOM HENpEephIB-
HBEIM KOJIBIIOM apeajloB HeCKOJbKHUX ckpemuBawomuxca dopm (puc. 107). IIpeakn
aTux uaexk oburanu B paiioHe Bepunrosa nmponusa. X pacceleEue 0ZHOBPEMEHHO
B 3alajHOM M BOCTOYHOM HAIPABJIEHHAX NPHBEJO K 00pA30BAHMIO ENH CKpPenuBa-
romuxcea nonyaanuii. Korga asa kpaifHuX 3BeHA TOH LleNH «BCTPETHIMCH» B paiioHe
Banruiickoro u CesepHOro Mopeii, 0Kasajaoch, YTO M3-3a HAKOIUIEHHBIX B IpoIecce
3BOJIIOIMH OMOJIOTHYECKNX PASINYUIl X CKPElIMBAHHE CTAJIO HeBO3MOKHBIM.

B ocHOBe 9x0102uneCK020 6U0006PA306AHUA TIEIKUT DKOJOTHYCCKAT H30JIH-
nus, MeXaHu3M KOTopoil onucaH Beimie. Tak, 500 Bug0B uXJI0BBIX PBIG 0Opa-
30BaJINCh B 03epe Bukropua (Adpuka) npumepro 3a 200 reic. jger (puc. 108).

9KOJNOrMYECKOE BUAOOBPA30OBAHMUE

Pue. 108. Paznanuable BUALI IUXJI0BBIX pei6 osepa Buxkropusa
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T'naBHEBI akTOpP, KOTOPBI CIOCOGCTBOBAN SKOJIOTHYECKON U30JAIUYN MPeaKOo-
BBIX MONYJANUHA, — MHOroodpasue npuOpe’KHLIX MeCTOOOHTaHHIL,

Teorpatduueckoe W SKOJOrHUYECKOe BHUJ000pasoBaHHUA IOPOH COMYTCTBYIOT
apyr apyry. Tak, ma lamamarocckux ocTpoBax oburaior 13 BHAOB BbIODKOB,
KoTopble chOPMHUPOBA/IMCH B TeUEeHHME HECKOJbKHUX MUJIMOHOB JeT. UX mpo-
HCXOKAeHNe CBA3aHO, C OJHOM CTOPOHEI, C 3acesIeHHeM apXuIiejara Kakum-To
OJIHAM MATEPHUKOBBIM BHUAOM, & C APYroi CTOPOHBI, C OCBOEHHEM Pas3JIUYHBIX
cnocoboB nmutaua. ONHM BUABI BBIOPKOB MCIOJB3YIOT B INHUINY IJIOABI, APY-
rve — ceMeHa, TPeTbH — HACEKOMBIX. JOTO OTPAa3’JjOCh HA BeJaWYMHe U (opMme
kjamoBa nrul (puc. 109).

Bonpocel 1 3apaHus

1] Wcnonbaya uHdopmaumio, npeacTaBneHHyo Ha puc. 109, onpeaennte, Kakoin BUA U30-
NAUUK B UTOre NPUBEN K NOSBNEHWMIO MHOroobpasus BUAOB BbIOPKOB Ha ananarocckom
apxuvnenare.

CpasHuTe aBe GOpMbl N30NALMK: IKONOMMYECKYD U reorpauyeckylo; BbISBUTE YepThl
cxogcTea v OTAWHKA.

OxapakrepuayiiTe hakTopbl, UrpaioliMe BeayLuyto pons 8 euaoobpasosaHnu. Npuseaute
npuMepsl reorpadu4yeckoro U 3KoN0rM4ecKoro BuaoodpasosaHnii.

[@) W3 npeabiaywmx naparpados Bbl Y3HNM, HTO MHOMME BUAbLI XMBOTHbIX U PACTEHWIA nc4esaloT
N HAXo0OATCH Ha rpaHn CYe3HOBEHKA. npOHCXO,DMT nn Bn.u.ooﬁpaaoaauue Ha coBpemMeH-
Hom aTane? OTBeT apryMeHTUpyinTe U No BO3MOXHOCTU Noakpen Te npuMepamMu.

§ 50. Nokazarenscrea 3BONIOLUN

3
J) - K 4yemy NpMBOAAT 3BONMOLUMOHHBLIE NPOLECCHI B nonynaunax?

IBOMIOLMOHHOE APeB0. IBOJIIOIHOHHEIN ITPoIece IPUBOJUT He TOJBKO K 00pa-
30BaHMIO HOBBIX BHAOB, HO M K (DJOPMHUPOBAHUIO POAOB, OTPANOB, KJIACCOB U T. .

IIpomecc 9BOJIOIMMM MOYKHO MPEACTABHTH, €CIH BOOOpasHTh pacTyllee
JepeBo, B KOTOPOM Ka)KJas MoJjofas BeTouka — 910 BHUA. PocT nepeBa Ha-
YHHAeTCH ¢ OJHOro nobera — MONMyJaAlHH UCXogHOro Buja. CoycTs Kakoe-TO
BpeMs mober aéT OTPOCTKHM — B pe3yJbTaTe BO3HMKAIOT HOBbIe BHJbI. Kak
BCe MOJIOfIble M00eru, pacTyIIHe OT OJHOH MaTepPHUHCKON BETBH, TaK M BH/bI,
BO3HHUKIIIME U3 OJHOH MATePHHCKOMH MMONYyJAIINN, UMEIOT 001iee IPOHCXOMKIL-
Hue. C 3TOro MOMEHTa MOXXHO FOBOPHUTH, YTO C()OPMHUPOBAJICA POJ — rpynmna
JOYepHUX BHUAOB. Bpemsa uaér, u Ha AepeBe NOABIAITCA HOBBIE IIYUKH Be-
TOK — BO3HMKAIOT HOBbIE POABI, 4 M3 I'PYIIN OOIIUX 110 IPOUCXOMKAEHNIO POJOB
¢dopMupyoTCA ceMeiicTBa.
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Ha nepese kakue-T0O BETKHM OTMHPAIOT, 4 KAKHE-TO MPOJOJIIKAIOT CBOH POCT.
Tax m B nmpupojie 4acTh BHAOB BEIMHPAET, a YACTh MPOAOJIKAET CYIIeCTBOBATH
M IIOPOKAATE HOBBIE BHJIBI.

Bupabl, Koropble MBI HaGJI0ZaeéM CEerojHsi, — 3TO JHUIIb KOHIEBble BETKH
TUTAHTCKOT0 3BOJIIOIMOHHOrO JApeBa. YToObl BBIACHHTHE B3aHMMOOTHOIIEHHUSA
MeMX Iy ero BeTBAMU — BHUAaMH, CeMeHCTBAMH H IPOYUMH CHCTEMATUYECKUMU
IrpynmnamMu, UCCjIeJ0BaTeJd B CBOMX M3BICKAHUAX ONMPAIOTCA HA JOCTHIKEHUS
Pa3IMYHBIX HAYK — IIpeXKje BCero CPaBHUTENBHOH MOpP}OJIOTHM M aHATOMHUH,
9MOPHOJIOTHN M NAJEeOHTOJOTHH.

ITaneonTonornyeckue AoKasaTeabcTBa 3BoauHH. [Taneonmonozun
(ot rped. palaios — apeBHHu# + ontos — cymee + logos — ydeHHe) H3ydaer
PasBUTHE JKM3HHA Ha 3eMJle 0 MCKONAeMBLIM OCTAHKAM OPraHM3MOB, IJIaBHBIM
ofpasoM I10 OTHeYaTKaM H OKaAMEHEJIOCTAM PACTeHHUH U JKUBOTHBIX, a4 TAKKe 110
(pparmeHTaM CKeJIeTOB, COXPaHUBIIMXCHA B 3eMHOM Kope.

CpaBHMBaAA OCTAHKM OPraHU3MOB, COXPAHHMBIUHMXCHA B I'eOJOIHYECKHX CJIOAX
Pas3HOro BO3pacTa, MOKHO NPEJACTABUTL IYTh X MCTOPUYECKOIo pasBuTud. Brija-
onuica pycckuil yuénsri B. O. KoBaneBckuii BIepBbie I0Ka3aJl, KaK Ha OCHOBE
MaJICOHTOJIOT'HYECKHX JaHHBIX MOYKHO BOCCO3ZIaTh HAaIlpaBJIeHHE SBOJIOIMOHHOTO
Iporecca.

Nl SRR L R
| |
lpakoTepui Meszorunnyc i Mepukrunnyc CospemMeHHas nowagb
¥un 250 mnH *un 30 mnH i *un 20 MnH nosBMNAack OKono 2 MnH
NeT Hasap, net Hazan neT Hazapn neT Hasapn

Puc. 110. 3Boaonusa npeKoB COBPEMEHHOM JIOIIaan
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B. O. KoBaseBCcKMiA M3y4aJ HCTOPHIO
Pa3BUTHUA JONIAJAed W YCTAHOBHUJ, YTO
COBpPeMeHHEIe KPYIIHEIE OQHONAEIE ¥ HBOT-
HbIE€ IIPOMCXOAAT OT MEJKHX MSATUIIAIBIX
IIpeIKoB, »KUBIINX B Jecax. CoKpamieHne
ILJIOIIAJU JIECOB M paclIMpeHue cremnei
HU3-338 UBMEHEeHHA KJIMMATA 3eMJIH IPUBeJIH
K TOMY, 49TO IIPEJKH JIOIIAJel CTAJM OC-
BaMBaTh HOBbIE OTKPBITHIE IIPOCTPAHCTBA.
KpynHbie pazMeps! Tejla ¥ cioco0HOCTH K
obicTpoMy Oery — 3TO Te IPHU3HAKH, KO-
TOpBIE B HOBBIX YCJOBHAX obecreuymBasn
JYYIIYIO 3AIMUTY OT XMIMHUKOB M OBLIN
IO XBaYeHb] ecTeCTBeHHBIM orfopom. Pop-
MHDPOBaHHE KONBITA U COKPAIleHNe YHUCJIa
najgenes crnocobctBoBanu GeicTpomy Gery,
TaK KaK 8TO YMEHBIIAJIO IJIOIIAaAb OIIOPHOM
IOBEPXHOCTU HOTH, & CJIEJ0BATENBLHO, #
cuy Tperus (puc. 110). Ilo anamornunoi
IIPUYMHE ¥ TOHOYHBIX BEJIOCHUIIEAOB Y3KHUe
IIHAHBL.

CpaBHuTeabHO-MOpPdOJOrHIeCKHE
M aHATOMHYECKHe J0Ka3aTeJhCTBa JBO-
awouuu. CpaBHuTeNbHAass Mopdoaorus
M aHATOMHA MBYYalT CXOJCTBO M PA3JIH-
YHus BHEIIHEr0 M BHYTPEHHEIO CTPOEHUs
OPraHM3MOB PA3HBIX CHUCTEMATHYECKHUX
rpynn. BeigcHu0CH, 94TO pasHbie 1o (op-
Me U (DYHKIOMAM OpPraHbl HEKOTOPBIX KH-
BOTHBEIX M PacCTeHHMII MOTYT UMeThb OOLImit
IIaH CTPOEHUSA M PA3BHUBAIOTCA M3 CXOJA-
HBIX d9MOPMOHAJIBHBIX 3a4aTKOB. TaKoBHI,
HAIIPUMED, NlepeHiue KOHEYHOCTH PA3HBIX
IMMO3BOHOYHBLIX XUBOTHBIX HMJIM BHEIIHE
pas3JIuYHbBIe KPBIIbA HACEKOMBIX, HAIPH-
Mep, capaHuH, »KYKOB, 6a0ouex, MypaBbéB
(puc. 111). Yem Gonble CXOAHBIX YepT B
CTPOEHHWH OPraHOB y CPaBHUBAEMBIX Opra-
HU3MOB, TeM OJIMIKe OHM Ha 9BOJIIOIUOHHOM
Apese.

OPTAHbI
OBLLIEr0 MNPOMCXOXAEHUA
Y XMUBOTHbIX

Puc. 111. IIpumMeps! Oprasos,
HMEIUX pasHyio hopMy, HO 0Ot
nJaH CTPOeHUA
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OPFAHbl PASJINYHOTO NPOUCXOXAEHUA ¥ XUBOTHbIX

rNA3A

3Men YAUTKA

POIOLWIME KOHEYHOCTH

Babouku neTy4en Melln

Puc. 112, ].—I})HMBI}I:I OpraHoB, BBINOJHHAIOMMX CXOAHBIe (DYHKIIHH, HO UMEIINX paszHoe
MNPOHCXOMIAeHHEe
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HekoTopsie BHEIIHE IIOX0KHe OPraHbl (KPLLIbA HACEKOMBIX M JIETYYHX MBbI-
miedt, xabpbl paka M peIObl, POIOIHe KOHEYHOCTH KPOTa U MeJIBeJIKN) BEIIIOTHAIOT
cxonHble (PYHKIMY, HO UMEIT pasHoe CTPOeHHe M IIpoucxoxkjaeHue (puc. 112).
Takue Opragbl — pPe3yJbTAT NPUCHOCOGIEHUA K CXOAHBIM YCJIOBUAM 0OUTAHUA,
oHM (JOPMUPYIOTCH V BHAOB, He CBA3AHHBIX OJH3KHM DOJACTBOM.

OMOpHOJOrHYeCKHe JOoKas3aTeabcTBa 9Boaonuu. CTpoeHHe M pasBHTHE
3apoAbllIell OPraHu3MoB u3ydaeT Hayka amOpmosorus (ot rped. embryon —
sapoasin). Emeé 10 Beixona kuuru JlapsBuHa 0 MPOUCXOKACHUN BHIOB PYCCKHI

PASBUTUE SMBEPUOHOB I103BOH0‘|HI:|IX )I(HBOTHbIX

_3;_

| ctagpua

Il ctTagua

Il cTapua

Pue. 113. Cxoxerso oMOPUOHOB NO3BOHOYHBIX JKHUBOTHBIX HA PA3HBIX CTAAUAX DA3BUTHA
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ambpuosior K. Bap ycranoBui, 4To sMOpHOHEI PA3HBIX IPYIIIT MO3BOHOYHBIX HKH-
BOTHBIX 0OJIbIIle IOXO0KH APYT Ha Apyra, 4eM B3pOCJLIe 0cOOH. Y AUBUTEIbHOE
CXOJCTBO 3apoAbllleil oTpaskaeTcad B (hopMe Tesa, HAJIHYUM XBOCTA, 3a49aTKOB
KOHeYHOCTei, xabepHbIX KapMaHOB 1o 6okam riorku (puc. 113).

ITo Mepe pasBUTHA CXOACTBO MEKAY 3aPOALIIIAMA YMEHBIIAETCS ¥ HAUMHA-
0T MIPOABJATHCA YEPTHI TeX KJIACCOB, K KOTOPBIM OHM IIpMHAIIeKaT. B arToi
3aKoHOMepHOCTH [lapBHH BHE] BaXKHOE JOKA3aTeIbCTBO 2BOJIOIHHA: CXOJCTBO
3apo/bllleld OTpa)kaeT NPeeMCTBEHHOCTh MEKAY POACTBEHHLIMH IPYNIaMH
OpPraHu3MOB.

Bonpocsl u 3agaHus

O6bACHUTE NPUHUHY BO3HUKHOBEHWS Y HEPOACTBEHHbIX FPYMNN XUBOTHbIX OPraHoB, Bbi-
MONHALLNX CXOAHBIE DYHKUMN.

JlacTtol TIONEeHA, poLLne KOHEYHOCTU KPOTa, KPbINbA HETY‘-IEﬁ MbILLK MO CTPOEHWIO CXOXW:
UMEINTCA nNne4vo, Nnpeanneyse, KUCTh, OJJ,HEKO BHELUHE OHM CUNbHO oTnu4aTcs. O6bsac-
HWUTE NPUHYUHY TaKnx paanmuﬁ.

OxapakTepuayiite Bknag aM6puonorum 1 NaneoHToNorMm B NOHUMaHue KapThHbI 9BONIO-
LIMOHHOro npouecca.

KOJIEKTUBHASA TBOPYECKAA AEATENbHOCTb

H3yyenne Aoka3aTenbCTB 3BOMOLUMN

Pabora BRIIOJIHAETCA B IPYNIA&X C NOCTEAYIOIIMM KOJIEKTHBHBIM 06CYKIeHHEM
MOJIy4eHHBIX Pe3yJbTaTOB.

I[eav pabombt: yoepuTHCA, YTO HA OCHOBAHUY JAHHBIX TAJEOHTOIOTHH, CPDABHUTENb-
HOIt MOpdoaoruN, AHATOMHHM H BMOPHOIOrMH MOYKHO MIPEJCTABHTH X0 9BOJIOMHOHHBIX
npeo0pa3oBaHUil OPraHU3MOB.

Kaxpaa rpynna yyamuxcs, HCIIOJNIB3VA paa,ua'ro'mmﬁ MaTepuat, NpeiyoxeHHbIi
Y4YHTEJIeM, TOTOBHT coobIeHne o CPaBHUTEJBHO-MOP(OJIOrudecKHX, CPABHUTEILHO-aHA-
TOMHYECKHX, SMGDHOJIOI"H"-IECRHX HJIH NAJIEOHTOJIOTHYeCKHX JOKa3aTeJbCTBax 3BOJMIOIHH.

Bonpocsl Ana KONNeKTMBHOro oﬁcyxmeuua

1. O yém ceupetenscTByeT 0OLWMIA NNaH CTPOEHUA OPraHoB PasHbiX OpraHuamos?

2. K Kakvm BbiBOAAM MOXHO NPUATW B pe3ynbTate cpasHeHus aMBpPUOHOB NO3BOHOMHbIX
XWBOTHbIX PasHbix Knaccos? Ha kakux aranax pa3sutua 3apoabiiun Hanbonee cxooHbl?

3. Kak naneoHTonorMyeckne Haxoaku NoMorav BOCCTAHOBUTL aTanbl 3BOMIOLMK nowianein?
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BO3HUKHOBEHUE U UCTOPUHECKOE \E
PA3SBUTUE XXU3HU HA 3EMJIE

Ilo omeHKaM yuéHBIX, Ha 3eMJie B HacTosllee BpeMs oburaer or 2

1o 30 MJIH BHAOB PA3JIMYHBEIX opraHu3MoB. OfHaKO 3TO JIMIIbL MaJjas
4acTh TeX, KTO HaceJA] 3eMJII0 B TeueHHe eé HOJIroil MCTOPUH.
CoryacHo pacueraM amepukaHckoro najgeonrtonora If. Cummcosna,

3a MCTOPMIO 3eMJIM Ha IUIaHeTe cyllecTBoBaso nmopsagka 500 MiH BUAOB.
BOJBIIMHCTBO U3 HUX MCYE3JIH HaBCerza.

DBOJMIONHUSA KA3HHA Ha 3eMJe COIMPOBOK/aIach IePHOoJaMH paciBera
¥ BLIMHDAHHSA PAsJMYHLIX rpynn opranusmoB. Ha cMeHyY BhIMepIIHM
BUaM HEeM3MEeHHO NMPUXOAAT HOBbIe (popMbl sxusHH. IIporpeccusHoe
yCIOKHEHHEe OPraHM3alMy — MarvuCTPAJbHBIH NYTh 9BOJIIOLWH,
OPHBOAAIIUAN K BUAOBOMY MHOI'o0o0pasuio.

§ 51. BnoreHes un abuoreHes

JJ) KakoBbl COBpPEMEHHbIE B3rNaAbl Ha NPOMCXOXAEHNE XU3HNT

C riy6oKO# APEBHOCTH A0 HAIIMX AHEH BHICKA3aHO MHOXKECTBO IHIIOTE3
0 mpoucxoxaeHun KusHu Ha 3emue. OgHAKO BCé MX MHOroo6pasue CBOAHTCA
K /IBYM IOJAPHBIM moaxonam — Ouorenesy u abuorenesy. CTOpOHHUKHU 6uoze-
neaa (rped. bios — KUBHB, genesis — MPOUCXOKAEHUE) IPEANOJATANH, YTO BCE
JKHBOE IPOUCXOMUT TOJBKO OT XHUBOT0. IIPDOTMBHUKHU 3amiuimansu ujgen abuo-
resesa (¢ — mpucraBxka orpunanus). OHU cuUTATH
BO3MOKHBIM IPOMCXOMKAEHHE KHUBOI0 OT HEIKHUBOTO.

JKuBoe M3 HeKMBOr0o — Teopusa adHoreHesa.
C Tourm 3peHHA abuozeHe3a OHoIOrHYecKas 9BO-
JIONHASA — 3TO PE3yJAbTAT XUMHYECKON IBOJIIOIHH.
l'unoTess!, OCHOBAHHBIE HA uAee abuoreHes3a, B TOH
WM WHOM Mepe JOMYCKAT caMo3aposkjeHue JKU3HH.
Hawunbosasimmee pacnpocTpaHeHHe TaKas Wes NOJIYInaa
B CpexgHaue Bexa. YuéHBIe TOrO BpeMEHH JONYCKAaJIH,
4TO PEIOBI MOTYT 3apOKAAThCA M3 WJA, MyXH — H3
Msica, yepBu — M3 nousbl. [lo3gHee B3rIABI O CAMO-
saposkaenun xu3au orcransan . B. Jlamapk.

Haubonee maBecTHa rumore3a abuoreHesa, mnpej-

5 Anekcangp UsaHoBu4
JIOJKeHHas oTedecTBeHHBIM yuéHmiM A. M. Omapu- OnapuH

HeIM. B Hauasie XX B. OH BEICKa3aJl IPeAIIOJ0XKeHNe, (1894—1980)
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CXEMA NEPEXOJA OT XUMUYECKON 3BOJTIOLIMMU K BUOJSIOTMYECKOM

|

Nepsbie memn__@ 3,5mnpaner |
CNOBHAS FTPAHMLUA "S(}‘ R '

Buonoruyeckan aponwumng

4 mnpanet 2

XuMuyeckan saponwoumns

Mo mHeHunio A. 1. OnapuHa, KoalepBatsl 6bini cnocobHb!
nornowiaTe BelecTea a3 oKpyxXalolwero pacTeopa, B peaynstare
4Yero oHW yBenu4MBanuch B paamepax.

Ho BC@ xe koauepsaThl He ABNANNUCE XUBLIMW 06Pa30BaAHNAMM

Pue. 114. Cornaceo runorteze A. M. Onapusa, »KH3Hb BOSHHKJIA KAK Pe3yJabTaT
JJATEJIbHON 3BOJIIOIHMH YIJIEPOAHBLIX COeJHHEeHUH



259
BO3HUKHOBEHME W UCTOPUYECKOE Pa3BUTHE XU3HU Ha 3emne

4TO XH3Hb BO3HHKJIA KaK pPe3yJbTarT

AJTUTENbHOH 9BOJIONMH YIIepPOMXHBIX Kamepa Tpy6ka
WUCK X

coennHeHUi. B peayibTraTe MOIIHBIX pasg::ga nﬂg::g:'m

9JIeKTPHYECKHX Pa3pAoB B aTMochepe rasos

3emuu, Kotopad 4,5 MJIpA JeT Hasal He
coziepiKaia KMCJI0poJa U COCTOANA U3
aMMuakKa, MeTaHa, YIVIEKHCJIOro rasa u
[1aPOB BOJIbI, MOIJIA BOBHUKHYTH CHAYA-
Jla IpocThle, 3aTeM BCE DoJiee CII0MHBIE
OpraHudYecKue COeJIMHEeHHUA. ITalbl
abmoreHesa NpPeACTABJIAJHCE CJIEAY-
oIuM 06pa3oM: MOHOMEDHI — OHO-
JIOTMYECKHE TOJUMEePhl — IPOOMOHTHI
(npeabuosornYecKue CUCTEMBI) — Ofi-
HOKJIETOUYHEIE OprasuaMel (puc. 114).
IIpeanonoxenne A. U. Onapuna
IIXPOKO PacCIpPOCTPAHMIIOCE ¥ OBLIO _
IMOATBEPHACHO 2KCIOEepHMEeHTAaJbHO. Mopava \
Oco0y10 N3BeCTHOCTD IOJYYHIN OIBITHI OXNaxaeHHOM
I'. Opu u C. Muanepa (1955), npo- R
BeIeHHbIe B YMKAarckoM yHUBEpCUTETe. co nggg‘(‘;me,
YuyéHple CKOHCTpyHpoBaau npubop, Opégag'ggl;ﬂe
MOJEeJUPYIOUUI YCIOBUA APeBHeH
Semuan (puc. 115). CrexkJaHHBINA IIap
coep)xal «ApPeBHIOI aTMmochepy»r,
He MMeBIIyi0 Kucjaopoga. McKpoBrie
PaspAAbl MEMKAY JIEeKTPOLAMMA MMUTH-
pOBaJIM MOJHHHM (MCTOYHHMK JHEPIHH).

L

Kunawas
Boja

lopenka

Bopa npeacrasisana coboit «oxeaH», eé
marpesayu 10 80 °C u nponyckaau moj
JaBJjieHueM, B «aTMoc(epy» mocTymnaj

Puc. 115. Cxema axcnepuMeHTaIbHOM
veragoBku I'. FOpr u C. Munnepa ans
MOJeJINPOBAHHA NePBUYHON aTMochepsl

P 3eMan
BOAAHOM Iap, KOTOPBIA KOHAEHCHPO-

BaJICA M MMUTHPOBAJ J0Ib. B peayibTare sKCIEPHUMEHTA YUYEHBIE MMOJYUNIN
pasauYHbIe OPraHUYecKHe COeJWHEHHHA, Cpel HUX OBbLIN U aMUHOKHUCJIOTHI —
«KHPIOHYUKH KU3HU»,

B panpHeiineM 3KCIepHMEHTAJIBLHO OBLJI JOKA3aH CJIeAYIOLINI aTamn abuorese-
38 — BO3MOXKHOCTB NOJYyUYeHHA OHonoauMepos (6e1KoB, HYKJIEHHOBEIX KHCJIOT)
U3 COCTABJSAIONIMX UX MOHOMEpPOB.

YuéHble NMBITAJHCh 3KCIEPUMEHTAJbHBIM NYTEM JOKAa3aTh M CJEAVIOMIAMH
aTaIl OMOXHMHUYECKOH 3BONIIOIINH — MoJyUdeHHe npodbmnorToB. [IpobmonTEI — 3TO
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eIllé He JKHMBBHIE CHCTEMBI, CIIOCOOHEIE HMHUTHPOBAThH CBOMCTBA JKHMBBLIX CHCTEM:
pacTH, BOCIPOM3BOAUTECH, OCYIIECTBIATE OOMEH BEILEeCTB ¢ BHEIIHEH cpejoi,

Mojgenso npo6moHTOB y OmapuHa CHAYKHIM KOoallepBATHBIE KAIJIH,
A. H1. Onapue HabaogajJ, Kak B pacTBOpax MOJUMENTHIOB, IOJHCAXaPUAOB,
PHE u B Apyrux BBICOKOMOJIEKYJIADHBIX COEJUHEHHUSX IPH ONpPeAeéHHBIX
yCHA0BUAX 00Pa3OBBIBANMCH CI'YCTKM, KOTOPBIE OH HAa3BaJl KOAYePEAMHbIMU
kanaamuw. BOKpDyr Kamejb BO3BHMKAET IDAaHHUIA pasfesa, XOpOIlo BUAMMAHA B
MUKpOcKon (cM. puc. 114). KoanepBarhsl U3 OKpy’Kaiomiei cpeiibl MOTJIH acop-
6upoBaTh HEKOTODBIE BEIIECTBA U YBEJIMUYUBATLCA B pasMepax. B HUX Mor uaTu
CHHTE3 HOBBIX COEIMHEHUI.

A. Y. OnapuH npeanosouil, 4To, BEPOATHO, B X0/e JJIHTeIbHON 3BOJIOIHA
Npo6HMOHTOB BO3HUKJ/IM TAKHE CHCTEMBI, B KOTOPBIX 0OMEH BEHIeCTB COYETAJICH
€O CIIOCOOHOCTBIO K caMoBOCIIpousBeeHu0. Takue NpoOMOHTEI MMEJIH HAUJIYY-
IIyI0 MePCIeKTHUBY COXPAHUTHCA B Ipeabuosormueckom ordope. lanbHeiinee
UX Da3BHUTHE yiKe MOJHOCTbI0 NPHOOpeso YepThl OMOJOIMYeCKON 3BOJIOLUM:
BO3HHKJIM CHadaja OJHOKJeTOUHble Oe3bafepHBIEe OPraHM3MbI (IPOKAPHOTHI),
3areM — fAZiepHbIe (3YKAPUOTHI) OJHOKJIETOUHEIE 1 MHOTOKJIETOYHEIE,

JKuBoe TONBKO U3 KUBOr0 — TeopHua OMoreHesa. B ocHOBe Teopuy OHoOreHesa
JIE}KHUT NPHU3HAHHUE BEYHOCTH M KOCMHYHOCTH >KH3HH,

OpHUAM H3 NEepPBBIX YUYE€HBIX, KOTOPLIH OOpDATUJI BHUMAHHE HA POJIb YKU3HH
B pasBUTHUM IL1aHeTsl, 0611 B. Y. Beprnaackuit. Ero Barasa el Ha BOSHUKHOBEHUE
JKU3HU OCHOBBIBAJIMCH HA HECKOJBKUX TEOPETHYECKUX IIOJIOKEHHUAX.

e Ku3Hb — TaKol ke BaykHEBIN KoMnoHeHT KocMoca, KaK MaTepus U 9Heprus.

A uBoe IPOUCXOAUT TOMBKO OT KUBOTO.
¢ 3apoABIH KU3HHU NpuHOCcHJIUChL U3 Kocmoca Ha 3eMJi0 MOCTOSHHO, HO

VKPenuInuch Ha HeH JUIIb NpH OJaronpuATHLIX IJIA ATOrO YCJIOBHAX.
¢ JKuBoe BemecTBO Bcerja CyImecTBOBAJIO B Buje Guocdepsl, T. e. ObLIO mpej-

CTaBjeHO pasHooOpa3WeM BHOB, BBIMOJHAOIIAX Pa3iH4YHbIe QYHKIHAM:

aBToTpohaMm U rereporpodamu, aspobamMu u aHaspobamu.
¢ Kusoe BemecTBO 61arogapsa cnocoOHOCTH MOTJIOIIATH SHEPTHIO COJTHEUHBIX

Jydei ¥ y4aCTHIO B KPYTOBOPOTE BEIECTB BOBJIEKAET B IIPOIIECChl KIETOYHOTO

MeTaboIM3Ma XMMHYECKHAe JIEMEHTHI U3 HeKHBOM IPUPOIALI U TEM CAMBIM

BBEI3BIBAET ITPeoOpasoBaHUe, «9BOJIOIHUIO» KOCHOTO BeIeCTBA IJIAHETHI.
¢ TIlockoneky Bce hyHKIUU B Ouochepe crocoOHBI BHIMOJHATH IPOKAPUOTHI,

TO, BO3MOXXHO, JpeBHeimasa 6uoctepa cocTOANA TOJBKO M3 IPOKAPHOT,

OCYIIECTBIAABIINX KPYTrOBOPOT BEIECTB.
¢ JlonaB Ha 3eMII0, JKH3Hb NPOKAPHOT OBICTPO PACIPOCTPAHMUIIACE U 3aHAIA

BCe YyroJku Haueil niaHersl. (M3BecTHO, 4TO CKOPOCTh padMHOMKEHUA Hak-

TepHil OrPOMHA, U OHU MOIJIX OBl 3aBOEBATH BCIO MOBEPXHOCTH IJIAHETHI 3a

HECKOJIbKO CYTOK.)
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Wnen u nonoxxenns B. . Beprajckoro o npoucXoKAeHUH KU3HA Ha 3eMmie
MOJIyUYMJIM AajibHelinlee passutue. CerofHsa mMa3BecTHO, 4uTo 3emua u Kocmoe —
elMHAA CHUCTEeMAa. JHEePrus »KMBOrO BelllecTBa ecTh IpeofpasoBaHHAadA, aKKyMy-
JHUPOBaHHAS 9HEPTHs COJHEYHOr0 U3JIyUYeHU, II0] JeCTBUEM KOTOPOr'o KUBOe
BEIeCTBO TAKJ)Ke BJHIET HA COCTAB 3€eMHOM KOpPBI, KAK ¥ B IIPOIILJIbIe 3IOXU.
JKusBble oprasuaMel 00eCIIeUNBAOT IJI00AJIBHEIN KPYTOBOPOT BEIIECTB.

ITono:xenua B. U. BeprHanckoro, B obmieM, He NPOTHBOpeUYaT Hjee Inepe-
pacTaHMs XMMHYECKOM 9BOJIIONHMHA B OHOJOrHYecKyio. Beab eciu make «3apo-
ABIIIN JKU3HM» momayau Ha 3emuo n3 Kocmoca, TO rjae-To OHH JOJKHBI OBLIH
BOBHHKHYTE. A MEXaHMU3M 9TOr0 BOSHUKHOBEHHS XKUBOI'0 U3 HEIKUBOI'O IIBLITAJICH
CMOAEJIHUPOBATE B cBouX akcnepumentrax A. M. Onapus.

Bonpocekl u 3apanusa

(1] Wcnone3ys nidopmauuio, npeacTasneHHyio Ha puc. 114, n TekcT naparpada, 3anonHure
Tabnuuy.

NMpoucxoxpgeHue U pasBUTHE XU3HU HA 3emne cornacHo Teopun abuoreHesa

dnoxu Bpemsa (mapa et Hasan) OcHOBHEIE 3TANBI

XuMHYeCKas 9BOJIOIHA

Buonornueckas sBOTOUUA

OxapakTepuayiiTe OCHOBHbIE nonoxeHus GuoreHesa.

§ 52. PazBuTune Xu3Hn Ha 3emne

3‘) BcnomuuTte, kakoe 3HayveHue N8 pasBUTHUS XWU3HKM MMENO BO3HWKHOBEHWE
> ¢doTocuHTe3a.

H3ayuenue ucropun 3eman. OrpoMHYIO POJIb B BOCCO3AAHWH KaPTHHLI DA3BU-
THA JKU3HU Ha 3eMJIe UrpaeT Male0HTOJIOTUA. Y YEHbIe-TaIeOHTOJIOI M U3YUaloT
HACTOPHIO OPraHMYECKOT0 MHPA B TAJIEKHUE Ie0JIOTMUeCK e 3TI0XH M0 MCKOIaeMbIM
OCTAHKAM OpPraHM3MOB, 00HADYKEHHLIM B 3€MHBIX ILJIACTAX PA3HOTO BO3PACTA.
Feomoruveckue naacTbl 00pa3HO HA3LIBAIOT «CTPAHMIAMM I'eOJIOTMUYEeCKOMH Jre-
TOIIHCU 3eMJIH».

CoBpeMeHHBIEe HayYHBIE METOJbI MO3BOJAIT YCTAHOBUTH BO3PACT CJIOEB
TOPHBIX NOPOJ H, COOTBETCTBEHHO, BO3PACT MCKOIIAeMBIX OCTAHKOB IO COAep-
HAHHAIO «I0JTOKHUBYIIUX» PaJHOaKTUBHBIX H30TOIIOB M MPOAVKTOB MX pacraaa
B 3eMHOM Kope. 3HaA CKOPOCTH paspylieHud PaguoaKTHBHOIO M30TOIIA, MOXKHO
OIIPEJEIATH BO3PACT 3€MHBIX CJIOEB.
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Hcropuio 3eMan AensAT HA JJIUATEJbHBIE NPOMEXYTKH BPeMeHH — 3phI.
I'eonozuveckue 3pbv. yKa3aHBI B 2€0XPOHOA02UYecKOl (OT Tpeu. gé — 3emud,
chronos — Bpems) TabIHIle B COOTBETCTBHUH C PACIIOJIOMKEHUEM 3eMHBIX IJIACTOB!

Jpa

67

240

FEOXPOHONOMMYECKAS TABJIMLIA

———

AR i

3 fd’& 570
2 2500
3900

N T

£ gl

OpeBHeNIINe PacIooXKeHbl BHU3Y, MO3/-
Heillllue — BBIIIE, CAMBIE COBPeMeHHBIE —
HaBepxy. Iloaromy uaydyenue Tabamisl
HY?KHO HAYMHATh CHU3Y, I0CJIe/I0BATEIEHO
nepexoas K OGoJsee mo3gHuM spam. Ha-
3BAHHUA 3P I'PEYECKOr0 IIPOUCXOXKAeHUSA:
apxeil — napeBHeHIIWit, MpoTeposo —
IepBUYHASA »KUBHb, [1AJIE0301 — JAPeBHAA
JKU3HB, ME30301 — CpelHAA JKU3Hb, Kall-
HO30M — HOBas ’KU3Hb.

PagHue 3Tanbl Pa3BMTHA KM3HH,
JHusHL BOBHHKJIA B Hauajle apxes. B pan-
HHUX apxelCKHX NOpojax BO3PACTOM
3,5—3,8 mupa jer obHApPYIKEHBI OCTATKH
Oea3bafepHBIX (IPOKAPHOTHYECKHX ) MHKDO-
OpraHu3MOB — OaKTepHil ¥ CHHEe3eJIEHBIX
BojiopocJeiil (muaneit). CuHe3enénsle 06ya-
Jaau croco0HOCTHI0 K (DOTOCHMHTE3Y, 4TO
crocofCTBOBAJIO HAKOILIEHHIO KHCJIOPOJa
B aTMoc(epe 3emin.

K xoHny apxelckoiff 9pbl BOSHUKJIH
AlepHBIE (3YKAPHUOTHYECKHE) OAHOKJIETOY-
HbIE, a 3aTeM KOJIOHHAJIbHbIE OPraHu3MEI.
Bo3HUKHOBeHME 3YKAPHOTHYECKOHN KJeT-
KM — Besuyaiiniee coObITHE B HCTOPUH
PA3BUTHSA YKH3HMU Ha 3eMmJe,

HckmouuTenbHOIO paciBeTa B IpoTe-
po30oe JocTUIIM HaKTEePUH U OAHOKJIETOY-
HbIe BOZIOPOCJIM, Garonaps AeATeJbHOCTH
KOTOPBIX ILJI0 (DOpMHUPOBaHHE OCAJOYHBIX
nopox (pyA MeraJJoB, Cepbl, 'OPIOYMUX
cjaHIeB), He()TH U rasa, IMOCTEIIEHHO IIO-
BBIILLIAJIOCH COJEprKaHMe KHCJIopoja B arT-
mocdepe.

IIpouecc (orocuHTE3a NOBJIEK 3a CO-
0oii (hopMupoBaHME O30HOBOI'0 3KpaHa,
KOTODBIN 3aepiKHUBaeT OOJBIIVIO YACTh
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ryOMTEeNbHBIX IJA BCEro XHBOr0 yaAbTpaduoNeTOBBIX Jgydeil. PopMupoBaHue
030HOBOI'0 3KpaHa COJAeHCTBOBAJIO AalbHEHIIeMYy Pa3BUTHIO KU3HH.

K KoHIY npoTepos3os IOABUJINCH MHOTOKJIETOUHBIE OPraHU3MBbI: KPaCHBIE
¥ Oypble BOJOPOCIH, I'PUOBI, IIJIOCKHE M KOJIbYaThie YePBH, Me/1y3bl, UIJIOKOMKHe,
Bo3HMKHOBeHME MHOTOKJIETOYHBIX OPraHU3MOB — CJEAVIONIee U3 BaKHeHIIUX
9BOJIIOIMOHHBIX COOBITHH PaHHMX HTAIlOB PA3BUTHUSA YKU3HU.

OcHoBHBIE 3TANBI IBOJIOIMH pacTeHuil. B nepBoit mojoBuHe naneo3oicroit
aphl pacTeHusA (OAHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE BOJOPOCIIN) HACEIAIA MOPS,
KOTOpBIe 3aHUMAIH DOJBIIVIO YACTh NOBEPXHOCTH 3eMJIH.

B cepenuHe maneososi TEKTOHHYECKHE IIPOLECCHI IIPHUBEJH K YBEJIHYEHHUIO
ILIOIAAU CYIIM, ¥ MOABUJIKCH IePBLIe Ha3eMHbIe opraHuaMsbl. llepBrie Hazem-
HEIe PaCTeHus — ncunopums. — obnaganu apeBoBuaHOM Qopmoit (puc. 116).
ITo cpaBHeHHMIO C BOAOPOCIAMM TNCHUJIOGHUTHI UMENIH PAJA NpUCHOCODIeHUN K
JKU3HM HA CYIIe: PUBOMALI I/ 3aKpeIyIeHUs B I104Be, IOKPOBHYIO TKAHB, 3aII1-
LIIAIIYIO OT BBICKIXaHKUA, MEXaAHWUYECKYI0 TKaHb, IPUaBABIIYI0O HEO0OXOAMMYIO
TBEPAOCTH CTe0JII0, IPUMUTHBHYIO IIPOBOJAAIIYIO CUCTEMY.

IToasxe oT ncHI0hHUTOB IPOUSOIILIHN APEBHUE MATIOPOTHUKY, XBOIIH U IUIAYHEL.
BosHuKHOBeHHE JIMCTHEB ¥ KOPHEBOH CHCTeMbI — BayKHBIE IIPUCIIOCOBIeHIA pac-
TeHMI K JKU3HM Ha cyiue. PasMHOKeHue NanopoTHHKOOOPA3HBIX TECHO CBA3AHO
¢ BOZOM, M B YCJIOBUAX TEIJIOTO BJIAKHOIO KJAMMAaTa OHHU IIMPOKO PaCIPOCTPAHHK-
JIUCH 110 TIaHeTe. BO3HUKIIM IepBhie Jieca M3 APeBOBUAHBIX XBOIeH, IJIAYHOB U
MaOPOTHUKOB, BBICOTA KOTOPBIX gocrurana 15—45 M (em. puc. 116). Ha mecre
3THX APEBHHUX JIECOB Yepe3 MUJLIMOHEI JeT 00pa3oBaIuCh 3aJ1esKU KaMEeHHOr0 yIvid.

OT nanopoTHUKOOOPA3HBIX MPOU3OUIIHN [TEPBEIE CEMEHHbLE DACMEHUA —
ceMeHHBIe TanOpoTHUKH (cM. puc. 116). ObpasoBanme ceMeHN — KpyIHeiee
coOBITHE B JBOJIIOIMM PACTHTEIBHOI0 MUPA: 3aPOJABIII, KPOMEe CeMeHHOH 060-
JIOYKH, 3allMIIAIONIeH ero oT HeOJIaronpusaTHRIX BO3JeHCTBUHA BHEIIIHEH cpebl,
HMeJI 3aI1ac MUTATEeJIbHBIX BEIecTs.

OT ceMeHHBIX ITAIIOPOTHUKOB 00PA30BAJIACE APEBHUE 2010CeMEHHbLE — XBOIl-
HBle, TUHKTrOBHIe. IIponecc pasaMHOKeHHUA IOJIOCEMEHHEIX yiKe He OBLI CBA3aH
¢ BOZIOW. 9TO W IMO3BOJMJIO UM IIHPOKO PACIPOCTPAHMUTHLCA HA Cyllle B KOHILE
najieo3of, Korja KamMar craj fojiee cyXuM U XO0JIOZHEIM. Biaronawo0uBsie cro-
POBBIE PACTEHHUA COXPAHAJIMCH JUIIL BO BIAMKHBIX M TEILILIX MecTax.

Ha INPOTAMEHHNM Me3030A KJIMMAT MeHHAJICHA OT KOHTHHEHTAaJIbBHOI'O ¥ 3acyIn-
JIMBOT'O B HauaJie 3pel K Oojiee TEIIOMY M BJAKHOMY B €€ cepeiyHe H OIATH
K DoJsiee cyXxoMy B KOHIE Me30305.

T'osloceMeHHBIE PACTEeHUA MPOJOIIKAIM I'OCIIOACTBOBATE HA 3eMJe A0 KOHIA
Me3030MCKOH 8pbl, Korga kauMmar craji Oojgee cyxum. C Tex BpeMEH AOIIIHN
Jl0 HaC THTaHTCKHE CeKBONH, cnocobHbie HUTh 40 3000 ner. OnuH U3 BUI0OB
CeKBOl — MaMOHTOBO JepeBO — AOCTHIaeT BBICOTHI 150 M 1 mMeeT AuaMeTp
crBosa o 12 M (puec. 117).
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®JIOPA NANEO 304
z '."":"}'-‘T"“;ﬁ:

., —_—— W/ Fs

MepBbie pacTeHWs CylM NcunoduTel obutanu no Geperam CemeHHbIe NanopoTHUKW
BOOOEMOB (peKOHCTPYKUMS)

_—— e

JpeBoBUAHbLIE pacTEHWUA (PEKOHCTPYKLNS)

MNepBoe ronocemMeHHoe pacTeHue
(pekoHCTPYKUMA)

Puc. 116. 9Bomonusa pacTeHHil B NaJ€030MCKYI0 apy
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Paoom ¢ TakMMK AepeBLEAMU YENOoBEK KaKETCH MypaBLem

Puc. 117. MaMOHTOBO JepeBo
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B xoHme me3030s cokpamaeTcs pasHooOpasue rojioCéMeHHBIX DPACTeHHI.
Peskoe HacTymiIeHHe 3aCyIIMBOrO KJIMMATa CII0OCOOCTBOBAJIO IIOABIEHHUIO U pac-
IIPOCTPaHEHUIO [TePBBIX NNOKPbLMOCEMEHHbLY (UBeMK08bLY ) pacmeHruil.

5 o
J/‘ B 4ém pasnuuuns mMexay ronocemMeHHbIMU U LIBETKOBLIMU PacTEHUAMU?

BosHUKHOBeHME 1IBETKOB — Ba’KHOE 9BOJIIOIMOHHOE Ipeobpas3oBaHMe pac-
rTeHuit. C 9TOro MOMEHTa IIMPOKO PACIPOCTPAHAIOTCH MYTYAJIUCTHUYECKUE OT-
HOIIEHUS MEKAY PACTEeHUAMH M UX ONBLIMTENAMH — HaceKoMbIMu (cM. § 36).
IIpeTKOBEIE pacTeHUs MIMPOKO PACIPOCTPAHMJINCE TIO IJIAHETE,

B mauane xaiiHo304 mpeobJiajan KapKuil ¥ BJAXKHBIH KJIUMAT, B AaJbHeli-
1IeM CMeHHBIIHMIICA IMOXOJIOJaHUEM H OJIefleHeHHeM OIDOMHBIX IJIOIIajeii.

Yxe B Hayasle KallHO30MCKOH 3pPbI IBETKOBBLIE PACTEHHA JOCTUILJH CBOEro
pacusera. /13 nepBhIX MOKPBITOCEMEHHBIX JOILIN 0 HAIIUX AHEH TaKkue JAepeBbs,
KaK MarHOJIHH, IJIaTaHbl, QUKYCH, DalbMbl, 9BKaaunThl. [losxke moasuanuce u
apyrue Buzibl AepeBbeB. IIIupokoMy pacunpocTpaHeHHIO M 3aBOEBAHUIO CAMBIX
HEeJOCTYIHBIX YYACTKOB CYIIH CIIOCOOCTBOBAJIA NMPHCHOCOOIEHHOCTh MOKPBITO-
CeMeHHBIX K Ce30HHBIM M3MeHeHHUSAM KJIMMara.

B Hauase kailHO30d OBLIM IMIMPOKO pacOpOCTPAHEHBI Jieca TPOMHYECKOTO
H cybTponudecKkoro tTuna. ITosxke, Korga KauMar cras 60J1ee KOHTHHEHTAIbHBIM,
HavaJIoCh ocTelHeHHWe cymH. Jleca, npouspacraBiine B YMEPEHHBIX NIMPOTAX,
CMEHHMJIHCh OTKPBITHIMHU JaHAmadTaMu. 31aKku, GOPMUPYIOIIHAe ILJIOTHYIO Aep-
HOBHMHY, CTAHOBATCA I'JIABHBIMH PACTeHUAMH CTelleil, CABAHH M IpPepHii.

OcHOBHBIE 3TaNbl IBOJIOMHUM KHBOTHBIX. OBOJIONUA KHBOTHEIX ITPOUCXO-
auJia Ypes3BblyaiiHo 6ypHO. EmIé B mpoTeposoe MOPSA CTAIM KOJBIOEIbI0 MHOTHX
0ecrno3BOHOYHEBIX KUBOTHBIX, U3 KOTOPBIX K HAaYaJy Naje030:d 0COGEHHO IIMPOKO
pacnpoCTPaHUINCE dpesHelluiue YaeHucmoHozue — mpuaobumst (puc. 118),

B cepeaune nasneo3osa npakTHYECKH OZHOBPEMEHHO ¢ HCHJIOMHATAME HA CYIIY
BBILILJIM MEePBhIE «/eCaHThl» JKHBOTHOI'O MMpA — MAVKH U CKOPIHOHBI.

B MopsiX B TO BpeMs IPOLBETAJIHM II€PBbIE N0360HOYHbLE HCUBOMHbLE — NAH-
yupHbvle pbiObl, KOTOPbIe HEe MMEJH 4eJiocTeil, 00Jaalr MOLIHBIM KOCTHBIM
NaHnupeM M, BHEIIHe HAalOMHHAsA COBPeMEHHEIX DBIO, OTHOCHIHCHL K ABYM
€CaMOCTOATEJbHBIM BLIMEDIIMM HEIHE KJIACCAM >XKHUBOTHBIX.

Benen 3a maHOUpPHBIMEM BO3HUKAKT U MIPOLBETAIOT HOBBIE PazHOOOGpAa3HBIE
IpyInsl pei, B TOM YHC/Ie XPAIIeBbIe (AKYJIbI, CKATHI) M KOCTHEIE. BaykHbIe 9BO-
JIIOIMOHHEIE Tpeobpa3oBaHUA BOJAHBIX IT0O3BOHOUYHBIX — IIOABJIEHME YeJIIOCTel U
[apHBIX KOHeUHOCTeH (m1aBHUKOB). [lepBble yemocTHOPOTHIE PHIOL] OBLIN XHUIIHH-
kamu. KocTHble peifbl XapakTepua3yoTes OPOMHEBIM pasdHoobpasuem. Kpome may-
yeneéprix (ceifuac aTo riiaBHbIE IPEACTABUTEIN IIO3BOHOYHBIX YKHBOTHBIX B BOJIHOM
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OAYHA NANTEO30H _

b

"

vradTckas |

Kuctenépas puiba

Crerouedan

NMpumMuTUBHBIE pakooGpasHble

AHoManokapuc CnpurruHa Tpunotut

Puc. 118. Opomonusa KUBOTHLIX B MaJE030HCKYI0 apy
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cpejie) NOABHIMCEH JBOAKOABIIIAIINE U KHCTeNéphie peIOLI (cM. puc. 118), v Ko-
TOPBIX KpoMe abepHOro AeIXaHudA chOPMHPOBAJIOCE U JIETOYHOE,

Kucrenépele peiObl JaJM HAYaJO0 NEPBBIM 3eMHOB00HbIM — creronedanam
(cM. puc. 118), Koropsie GBLINM HAMHOTO KPYIIHEee COBPEMEeHHBIX 36 MHOBOJHBIX.

Bo BTOpO# 1OJIOBUHE NAJIE03051 OTMEYEHbI IePBbIe J1emanujue HaceKomble.,
Hexoropsle U3 HAX, HAIPUMED I'MTAHTCKHE CTPEKO3bl, MMEeJIN Pa3MaX KPBLILER
0,75 M.

Toraa ke BOBHUKAET HOBBIN KJIACC ITO3BOHOUHBLIX — npecmbliaouiuecs. Baa-
rogapsa psagy ocobeHHOCTeH, B YACTHOCTH BHYTPEHHEMY OILIOJOTBOPEHUIO U OTKJIA-
JABIBAHUIO AUI ¢ GOJMBIINM KEJTKOM M IUIOTHOH 00OJIOUKOM, PENTHIIMM B KOHILE
11aje030s, KOorja KJIUMaT cTaj 0ojiee CyXWM, CTATH IOJHBIMH X03f€BaMH CYIIH,

B Me3030#CKYI0 3py IMPOLBETAIOT HACEKOMBIE M IPECMBIKAIOIIHECH.,

Cpean Has3eMHBIX NMO3BOHOUHBIX a6COJIOTHO NpeobaagaloT AMHO3ABDPEI
U ApYTHe IPYNIIbI IPEeCMBIKAIOIHXCA: HXTHO3aBPhl, OCBOMBIIINE BOAHYIO CPeAy,
NITepO3aBphl — BO3AYIIHYI0. BOBHUKAIOT TaKsKe Yepenaxu u KPOKoAubl. MHOro-
ofpasue penTHIMH AocTHraer Makcumyma. Hexoropble M3 HUX OBLIM HACTOHA-
UMY THTaHTaMH, JpyrHe HMeJl BecbMa CKPOMHEIe pasMeps! Tena (puc. 119).

ITosiBNeHUE TEIJIOKPOBHBIX PENTHJHN — IIMHOJOHTOB — CTAJIO CODBITHEM B
SBOJOIIAY TTO3BOHOUHEIX JKHUBOTHBIX. UMEHHO OHU ABHIKHCH IIPEIKAMU MEePBLIX
maexonumaiowux. Me3ozoicKkue MIEKOIATAOIINAE IPEACTABJIAINA COD0M METKMX
3BEPHbKOB, MUTABIIUXCA HACEKOMBIMK. B cepe/iHe Me30305 BOZHHKAIOT TaKKe
NPUMHUTHBHBIE TITHIBI.

B kKOHIEe Me3030d NPOMCXOAMAT I'PAHAMO3HOE BhIMHDaHME [PEBHHX DPeIlTH-
JIMil — JWHO3aBPOB, NITEPO3aBPOB, HXTHO03aBPoB. OQHOBPEMEHHO HAUWHAIOTCH
6ypHBIe 3BOJIOIMOHHBIE IPOIECCH] CPeAH MJIEKOIMHMTAKIINX.

B kaitHO30e GOJBIIOT0 BHAOBOrO pPasHOOOpasWs JOCTHralOT HACEKOMEIE,
NITHAIB] ¥ MIEKONHUTAOIHe. BypHasa 9BOJMIOIHUA B 3TUX KJIACCaX JKUBOTHBIX CBS-
3aHA C OCBOEHHEM MMM PA3JIHYHBIX CPeJ YKU3HHA: Ha3eMHO-BO3AYINHOMN, BOJHOM,
noazeMHo# (rmo4Bsl). [ToBceMecTHO Ha cyllle PACIIPOCTPAHAIOTCA TEIJIOKPOBHBIE
JKMBOTHBIE — ITHUIBI B MJIEKONUTAIONIKE (cIIepBa AileKJIaayIIue U cyMuaThbie,
a saTeM M ILIalleHTapHEIe).

5 Kakosbl xapakTepHsle 0COBEHHOCTM ALEKNaayLUMX, CyMYaThiX U NAaLEHTapHbIX
5 MNEeKONUTAOLWNX?

IlnanerTapHbIe MJIEKOMIUTAIONIHE OPraHU30BaHbBI IPOTPECCUBHER, YeM siile-
KJIaAyIHe M cyMuaThlie. BeIHAINNBAHWE NEeTEHBIIIEH B TeJie MaTepH, ITUTaHHe
aMOpPHOHOB Yepes3 MIaleHTy, JKHBOPOKJeHHE MMO3BOJIAIN UM JydIle IPUCIOCcOo-
OUTHCA K M3MEHYHBBLIM YCJIOBHAM Cpebl.

B navane kaillHO3051 BO3HMKJM BCe COBPEMEHHBIE OTDPAJABI MJIEKOIIHTAIOIIUX,
IIAPOKO PaclpOCTPaHUJIUCE POMHUHOK/BI — IIPE/IKHA 4YesIoBeK0ooOpasHbIX 00e3bAH
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BO3HMKHOBEHME W UCTOPUYECKOE PA3BUTHE XU3HK Ha 3emne

PAYHA ME3030

KeTuanskoatnb $&+
: 4 XBocTaTslil pamdopuHX
3 ApxeonTepukc

‘Tpuuepatonc | il

HacexomoaaHoe

MnekonuTallee
T z—

o AT
. [Nneanoaasp

Pure. 119. 9Bononus HUBOTHBIX B ME3030MCKYIO 3py
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# Jiofieil. ¥ HAX PasBHUBAIOTCA MPAMOXOMKIEHHEe U O0IeCTBeHHBIN 00pas »KU3HH.
B KoHIIe KaHO305 MOABJIAIOTCA HEPBBIE J100U, KOTOPBIE, OYAYYH UCXOTHO JeCHLIMU
obuTaTeNAMHA, OCBAUBAIOT OTKPBITHIE JauamadTel. [To-Buagumomy, ApeBHHE OXOTHH-
KU CBIIDAJIM HEMAJIVIO POJIb B BEIMUDAHNM KPYIIHBIX MJISKOIMUTAIOIINX, TAKMAX, KaK
MaMOHTH!, IIIEePCTUCThIE HOCOPOTH, cabie3yOble TUIPhI, ITelllepPHbIe JIEB U MeABelb.

Bonpocel u 3apaHua

2
©)

OBbACHUTE, NOYEeMY UMEHHO NaNEeOHTONOrUA AaET BaXHEeNLWWe AokasaTenbeTea npouecca
agoniounn Ha 3emne. Kak npaBunbHO YWTaTb rEOXPOHONOrMHecKyo Tabnuuy?
JokaxuTe, 4TO 8BONIOUMSA XU3HM HA PaHHKX aTanax (apxee, NpOTepo3oe) co3gana npea-
NOCLINKKW ANA KapaWwHanbHOro M3MeHeHus obnuka nnaHeTbl.

B cuny kakmx ocobeHHOCTe CTPOEHUA U XU3HEAEATENbHOCTM CEMEHHbIE pacTeHus
nony4unu npeumyliectea B 6opube 3a cywecrsosaHve nepen cnopossiMu? OTBET ap-
ryYMEeHTUpyihTe.

Oxapaktepuayinte npucnocobneHua LUBETKOBbIX PACTEHMWA K CE30HHBIM U3MEHEHNAM
Knumara.

Mo4emMy NosiIBNEHWE YENOCTEN U NAPHbLIX KOHEYHOCTER umeno Bonbluoe 3Ha4YeHue B 3B0O-
NIOUMK NO3BOHOYHBIX XNBOTHBLIX? BbICKAXWTE CBOIO TOYKY 3peHud.

O6bACHUTE, KakMe 0COBEeHHOCTU MIEKONUTAIOLWMX NO3BONSIOT UM Ny4Lle, Yem Npecmbl-
Kalowmmcs, npucnocabnmeaTsCs K MEHAIOWMMCS YCNOBUAM Cpeabl.

B Hayke, nmoskanyii, HeT HUKaKOU APyroil npobyiemMbl, KOTOpas

051 00Cy:x1a/1ach CTOJIE AKTHBHO M 3MOIMOHAJBLHO, KAk npobiaema
IPOMCXOKAEHUA YeIOBeKa.

HekoTopsle CUMTAIOT, YTO YEJIOBEK HE MMeeT HWYero o0Iero ¢ MHbBIMH
dopMamMu KU3HH Ha 3eMJie, H BepPAT B aKT 00KeCTBeHHOI'0 TBOPEHUA
yejioBeKa. [Ipyrue apryMeHTHPOBAHHO JOKA3LIBAIOT OOIIHOCTD
MCTOPHYECKHX KODHEH YesIoBeKAa M IIPUMAaTOB.

Muorue BeIJaOIINECs YVU€HbIEe, HAUnHaA ¢ Apucrorens, — M. Kanr,

K. B. Jlamapk, K. JIluauei, 9. 'ekkeab u Apyrue — nucaau o 6JIU3KOM
POJCTBE YesIOBeKa ¢ BLICOKOPa3BUTOH obesbsaHON. ONHAKO IIABHYIO POJIb
B JIOKA3aTeJbCTBe XUBOTHOTO IPOMCXOMKACHUA YeJIOBEeKa ChIrpaga KHUTa
Y. Napsura «IIpoucxokeEne UeJ0oBeKa M MOJIOBOM orbop» (1871),

B KOTOPO# aTa uaesa Oblia 060CHOBAHA HA MHOT'OYUCJIEHHBIX

M CHCTEeMaTHM3MPOBAHHBIX (paKTax.

C KaXJBIM roJJoM MaJICOHTOJOrHA NpPeJoCTaBIAeT BCE DOJbIIe HAYYHBIX
JOKA3aTeIbCTB 3BOJIOIMH YeJI0BeYeCKOro poja, JIAIeics MUJIJIMOHBI JeT.
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§ 53. Yenosek u npumMaTbi: CXOACTBO U Pas3nnMyUs

5 s
)) Kakve naHHbie MCMNONbL3YIOT y4EHbIE ANA AoKa3aTenbCTBa IBONIOLUMNT?

PazsuTHe npeacTaBiIeHHH 0 MPOHCXOMKIEHHH YeaoBeKa. O TOM, KaK 4eJ0BeK
IOABHUJICA HAa 3eMmjie, CI0KEeHO MHOrO JereHJ Y pasdHbIX Hapoaos (puc. 120).
CxozncTBo YesoBeKa M NPUMATOB OBLIO 3aMeUYeHO JOBOJLHO AaBHO. Emié
K. JIunneit B XVIII B. BepBbie OTBEJ UEJIOBEKY MECTO B OTpAAEe NPHMATOB
U Jaj] eMy BH/IOBOe HasdBaHWe «4eJIoBeK pasyMHbIil» (Homo sapiens). Ilokasas
Ha OCHOBE CXOJACTBA CTPOEHHMA TeJsla CHCTEMAaTHYECKOe IOJIOMEeHHe YelloBeKa

NEFTEHABI O NTPOUCXOXAEHWUWU YENOBEKA

JpeBHeeruneTcKmil
Gor XHym nenut Ha
FOHYaPHOM Kpyre
nepsbIX Noae

JpesHerpeyeckuii Gor 3eBc NenuT nepsbix Noaen,
a 60rMHA MyapocTy AduHa BALIXAET B HUX XW3Hb

Anam v EBa B paiickom caay.
B npaBocnasHom
BEPOYYEHUN OHW ABNKIOTCH
npapoaMTenamMu BCex nioaei

Puc. 120. JlereEbl pasHEIX HAPOJOB OBECTBYIOT O MOABJICHUH YeJIOBEKA Ha Semie
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Kak NpeAcTaBUTe A LapcTBa >XuUBOTHHIX, K. JIunHei caenan BasKHBIM miar
B pPeIIeHUH BOIIPOCa O IIPOHUCXOKAEHNM YeJIOBeKa. B JalbHeillleM 3TOT BOIPOC
paspabareiBann Y. JlapBUH U ero moclenoBaTeln.

B tpynax «IIpomcxo:xaeHne desoBeKa M MOJOBOM 0TOOpP», «O BBIpAMKEHHH
OMOIIMH ¥ YeJIOBeKa W ;KUBOTHBIX» [{apBUH IIPUINES K BBIBOAY, UYTO YEJIOBEK —
HeOoT'beMJIeMasa 4acThb JKMBOH NPHUPOABI M €ro BO3HMKHOBEHHE IMOJAYHHAETCHA
oBIIMM 3aKOHAM PasBUTHUA OpraHmdeckoro Mmupa. OH J0KAa3aJl IPOMCXOXKAeHHUe
YeJI0BeKa «OT HUKeCTOoALeH »KUBOTHOM (hopMbl». Ha OCHOBAHMM CPaBHUTENBHO-
aHATOMMYECKHX W 9MODHOJIOrMYECKHX HAHHBIX, YKAa3bIBAKIIMX HA CXOACTBO
yesoBeKa M 06e3bAH, OH 060CHOBAJ MUJIEI0 UX POJACTBEA, 4 CJAeJ0BATeJILHO, U 00mI-
HOCTH MX IPOHMCXOKJEHHUA OT JpPeBHEr0 HCXOAHOTO IIpeaKa.

CoBpeMeHHBIE HAXOJKU HCKONIAEMBIX OCTAHKOB JAPEBHUX NpuMaToB B HO:KHOIM
Adpure NOATBEPKAAIOT CIIPABEAJIUBOCTL BhIBOAOB JlapBusa. [lame KaToau-
yecKad 1EePKOBb Obljla BEIHYKJEHA NPHU3HATHL €CTECTBEHHBLIM IIPOMCXOMKIEHHE
JejoBeKa Kak Omosiormueckoro cymecrsa. B 1950 r. ITana Pumckwnit ITuit XII
3aABUII: « YUeHHe [EePKBU He 3allPellaeT 3BOJIOIHOHHOMY YUeHHIO OBITh Ipeame-
TOM Hay4HBIX MCCJIEZOBAHHH IO TeX IIOP, IOKA OHHU IIPOU3BOAAT MCCJIEIOBAHHUA
0 NPOHUCXOYKAEHUH YEJIOBEYECKOro Tela M3 yiKe CYINEeCTBYIOIed »KHUBOM MaTe-
pHH, HECMOTPSA HA TO, YTO KaTOoJMYecKas Bepa 00A3bIBaeT HAC NPUAEPIKUBATHCHA
B3IVIAJIOB, YTO AVIIN CO3JaHbl HEmocpeacTBeHHO Borom».

B Hamu AHM H3yYeHHE IBOJIOMMOHHON HMCTOPHH 4YejioBeKa ObICTPO pasBu-
BaeTcs, 4 HOBBIe HAyYHBIE OTKPBITHS 3ACTABJAIOT CYIIECTBEHHO NOMOJHATH,
a IOpO# ¥ NMepecMaTpPHBATH CAOMKHBIINECS IPEICTABICHUS.

CeHIeTeIbCTBA IPOMCXOKIEHH YeJIOBeKa OT KMBOTHBIX. C OHOIOrHYecKoi
TOYKH 3PEHHUA YeJOBEK PadyMHBIM OTHOCHUTCA K poay YenoBek, ceMeHCTBY JiiO-
Ieil, MOJOTPAAY BHICIIMX NpHMATOB (00e3bAH), OTPAAY INPHMATOB, IIOAKJIACCY
IJIaleHTapHEBIX, KJIAaccy MJIEKONHMTAKIIINX, IOATHIIY ITO3BOHOUHBIX, THIY XOP-
JOBBIX. BOJIBbIIIOE KOJTMYECTBO JAHHBIX CPABHUTEJILHON aHATOMHUHM, QU3HOJIOTHU
H 9MOPHOJIOTHH CBHAETEJBCTBYET O JKUBOTHOM NPOHCXOKIEHHH YeJIOBeKa.

@DopMupoBaHHEe B nponecce SMOPHOHAJIBHOI'O DA3BHUTUA YeJOBEKa XOpPJHI,
kabepHBIX IIeseil, IMOJIOW HEepPBHOH TPYOKHM, IBYCTOPOHHEH CHMMETDHHM TeJia
ompejeJigeT NPUHALJIEKHOCTh YeJIOBeKAa K TUOY XOPAOBBEIX. PazsuTHe mMO3BO-
HOYHOro cTonda, ABYX I1ap KOHEYHOCTeH — K MOATHIY MO3BOHOUHEIX. Terro-
KPOBHOCTH, 00pa3oBaHMEe MOJIOYHEIX JKeJé3, HaJu4uue BOJOC HA MOBEPXHOCTH
TeJsia CBUIETEJLCTBYIOT O IIPHHAAJIEIKHOCTH YeJloBeKa K KJaccy MJIEKOIIMTAal0-
mux. PasBuTHe AeTEHEBIIIA BHYTPH Tejla MATePH U NHUTAHHeE IIJI0Ja Yepes Ija-
LEeHTY ONpejesAoT IPUHAJIEHKHOCTL YeJ0BeKa K NOAKJIacCy ILIalleHTapHbIX.

JloxkazaTeabCcTBa POACTBA YeJIOBeKa M YejoBeKooOpasHbIX 00e3baH. MHOMKe-
cTBO GOJiee YACTHBIX IPU3HAKOB YETKO ONPEAesSIOT IPHHALIEKHOCTS YeJI0BeKa
K NomoTpAay o0e3bfAH B OTPALE IIPHMATOB.
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Lnmnanae B6oH

10 -

Puc. 121. YenoseroobpasHble 06e3bAHEI

CxopcTBo cTpoeHua U paboThl MHOIMX YeJOBEYECKHUX OPI'aHOB ¢ OpraHaMu
yeJIoBeK000pasHbIX 00e3bsaH. [layke BHemrHe 4eloBeK00OpasHble 00€3bAHEBI
(puc. 121) moxoxu Ha NIOAeH: KPYIITHLEIE PA3MepHl Tena, JJUHHbIE 10 OTHO-
HIeHUI0 K TYJIOBUINY KOHEYHOCTH, LUIMPOKHE IIJIeYH, OTCYTCTBHE XBOCTA,
BBICTYNAIOIUN U3 IJIOCKOCTH JIMIIA HOC, CXOoAHas (hopMa YIITHON PAKOBUHEIL.
yBOp Ha KOiXe I1ajJblieB H JI&,H.OHBI‘;I OIIHMIIaH3€ H I'OpHJLJIBI IMOXO0X Ha 4e-
goBeuveckuii. [IluMnanse m YeloBeK CXO0XHM IO cpokaM GepeMeHHOCTH
H IIOJOBOI'O CO3peBaHHMH, IIponeccaM CcTapeHHuHA, (bopme ClIepMaToO30HIOB.
Bripaskenune sMonuil ¥ MEMHAKA 00e3bsH TAK)Ke OYeHb IIOXO0KH HA 4YeJoBe-
yeckue (puc. 122, 123).

Edmnmona, 9 wxa.
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Pue. 122. CxoacTBo MEMHKH YeJOBEKA B 4eJOBeK00OpasHbIX o0e3bAH

Yucso xpomocom, X (GopmMa ¥ pasMepsl ¥ YeJIOBeKa W 4eJIOBEeKOOOpasHbBIX
00e3bAH CXOAHBI. ¥ IIMMIIAH3€, FOPUJLJILI U OPAHI'YTAHA AUILIOMJHOE YHCJIIO
xpomocom — 48, a y uyenoBexa — 46.

Y uenoBexka um mmmMnanse umeerca 6ogee 90 % obmux reHoB.

OueHns O/1M3KA MePBUYHAA CTPYKTYPA TAKUX DEJIKOB, KaK I'eMOIJIOOUH U MHO-
rao06uH.

W paeHETHYHE] rpyNInel KPOBH Y YeJIOBEKa, IIHMIIAH3e, FTOPHJLJILI U OPAHTYTA-
Ha. «Yenoseueckue» rpymnnst 0 u A umerorcs y mumnanse, A, B u AB —
y opaHryraHa, A u B — y ropuansl. KpoBbs mumMmnanse (¢ y4éToM IrpyIIisl)
MOJKHO 0e30I1aCHO IepeIMBATh YEJI0BEKY.

HsBecTHBI 00mue 3a00/ieBAHUA M CXOJHOE WX MPOTEKaHWE Yy IIMMIIAH3e
M 4YeJIOBEKa.
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B oejomMm HauboJbIiIee CXOJACTBO YCTaHOBJIEHO MeXXAY YeJIOBeKOM H IIHM-
ImaHae.

Pazmmuns MeMXay 4eJIOBeKOM H qenonenooﬁpasnmmn obe3bpAHaAMH. MEJ'RJIY
YeJIOBEKOM H qenoaeuooﬁpaanmmu obe3psAHAMH €CTh CylileCTBeHHBIEe DA3JIHUYHA.
OHH BO MHOTOM OﬁYCJIOBJIEHbI npncnocoﬁne:ﬂnoc'rmo YeJioBeKAa K NepeJBHKeHHI0
Ha ABYVX HOrax — IIPAMOXOXJeHHeM.

52 BcnomHUTE, KakoBbI pasnuyusa B CTPOEHUKM Tena y Yenoseka u 4enosekoobpas-
5 HbIX 0De3bsH.

ITo3BOHOUYHHK YeJIOBEKA HMeeT S-00pas3Hblil u3rub, a crona — cBoJ (B OT/IH-
yye OT ILIOCKOM CTOIBI 00e3bAH), 9TO CMArYaeT yAAphl U COTPACEHUE OPraHOB
npu xoas0e u Here. Ilanbbl CTONEI YeJIOBEKA MAJIONMOABUKHBI U HEe CIIOCODHEBI K
3axBary. Tas yesoBeka GoJiee MACCHBHBIN M IMUPOKHUH, TaK Kak JepKUT 00Jb-
Y0 9acTh MACCHI TeJia; TPYAHAA KJEeTKa YIUIOIIeHa.

WMmeroTesa cyliecTBeHHEBIE PA3JIMYHA B CTPOEHUH KMCTH. Y YeJIOBeKa, B OTIHYMe
OT 4eI0BeK000pa3HbIX 00e3bAH, O0JIBIIOH MMaJiel] PYKH IIPOTHBOIIOCTABJIEH OCTANb-
HBIM IIaJIbIIaM, XOPOIIIO PA3BUT M O4YeHb MOJBHKeH. Biarogapsa TakoMy CTPOEHHIO
KHCTH PYKAa croco0HA K pasHOOOPA3HBIM M TOHKHM ABMaKeHHAM (puc. 123).

Ornuuaercs U CTPOEHHE 4Yepelna: y 4yejloBeKa ciabee pasBHUTHI HaJOPOBHBIE
AYru, OTCYTCTBYIOT KOCTHEIE Ipe0HHE, MO3roBas 4acTh Ipeobajsaer HaJl JUIEeBOH,
J100 BBICOKHMH, YeJIOCTH C MaJIeHbKMMH KJIBIKAMM, BhIpakeH IOJ00POJOYHBIN
BBICTYII, ’KeBaTeJbHbIe MBIIIILI OTHOCUTENbHO cjiabbie, Macca Mo3ra uenoBeKa
B 2—2,5 pasa GoJibllie, 4eM Y 4eJI0BeK00OpasHbIX 00e3bsaH.

Emé pasutenbHee OTJIUYUA B CIIOCODHOCTAX K PACCYJOYHOM JeATeNbHOCTH,
IIPOUBBOJACTBY OPYAUNA TPY/AA U pe4eBOoMY OOLIEHHUIO.

Yenosek LLmnaHze

Puc. 123. IIBeTHOE peHTreHOBCKOe H3o0pakeHne Yepena ¥ KOYKHBIN y30p JagoHe
IIMMIIAH3e ¥ YeJI0BeKa

10%
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9TH NpUMepbl CBHAETEJBCTBYIOT O 3HAYMTEIBHOM OTJIMUYHHM 4YeJOBEKa OT
ob6e3paH. Ciie0BaTEILHO, COBPEMEHHEIE YeJI0OBEK000pa3Hble 00e3bAHBI HE MOTJIH
OBITE IPAMBIMHE OPEIKAMH YeJIoBeKa. [1aje0HTOIOrH YCTAHOBHIIM, YTO 3BOJIIOILH-
OHHBIE BETBH UYeJIOBEKA M INUMIIaH3e pasonuiuck 6—7 MJIH JeT Has3aa, a JUHUS
FOPHJLI OTAEJUJIACH OT 0DIlero creojia emeé paabine — 7—10 MaH JgerT Hasaf.

Bonpockl U 3apaHns

[1] Monb3yack TekcTom naparpada, CocTaBbTe CXemy, NOKa3bIBAKLWYKO CUCTEMATUYECKOR
nonoxeHue yenoseka B knaccuukaumm XMBoN NpupoaL.

OxapakrepuayiTe obLime 4epThl, CBA3LIBAIOLME YENIOBEKA Y COBPEMEHHbIX Henosekoob-
pasHbix 06e3bsH.

(8] WMa3BecTHO, 4TO WKMMNAH3€e No CBOMM NpuaHakam Hanbonee GAN3KO CTOMT K YenoBeky
(Hanpumep, y wKmMmnaH3e n Yenoseka tonee 90 % o0OWMX reHoB, CXOAHbLI DONLLUWMHCTBO
6enkos, rpynns! KpoBu). MOXET v 3TO CXOACTBO CNYXWTb A0KA3aTeNbCTBOM TOT0, YTO
YEeNnoBEK NPOM30LEN OT WwumMnaHse? OTBeT apryMmeHTupyinTe.

(@ Wcnonbays OONONHUTENBHYID NUTEPATYPy M pecypcel MHTepHeTa, cobepute maTtepuan
0 METOoAax M3y4eHnsa noxkasaTensCTea POACTBA 4eNoBeka 1 4enoBekoobpasHbix 06e3bsiH.
CmoHTMpyiATE Npe3eHTauurio U BuICTynuTe ¢ cooblueHueM nepes 0aHOKNacCHUKamu,

§ 54. OcHOBHbIE 3Tanbl 3BOJMIIOLUMN Yenoseka

5
5) Kakosbl AuxyLlMe cwnbl asonioumum?

O0mme npeaxy yeIoBeKa M 4eJI0BeK00Opas3HbIX 00e3ban. O0LUMU HpeJKaMu
COBPEMEHHBIX UeJIOBeKOOOPa3HbIX 00e3bAH U Joje Obn dpuonumeru (0T jaar.
dryas — npeBecHbI# U rped. pithekos — obGesbana, puc. 124). 3t 06e3bAHEBI
15—25 mutH 1eT Hasa OBLIM IIMPOKO pacrnpocTpasens! B A¢ppuke, Asun n Ep-
ponie. Brictpo ferarth mo 3emiie OHH He MOIVIM M, CKOPEe BCero, lnepeiBUrainch
II0 TOJICTBIM TOPUBOHTAJIBHBIM BETBAM JI€DEBLEB.

IIpamoaun — ascrpanonuTexku. [IpaMbBIME IIpeAIIeCTBEHHUKAME UYeOoBeKa
CYNTAIOT ascmpanonumexoé (ot nar. australis — 0OKHBINA U Tped. pithekos —
obespsana). IX creneTHBIe OCTaHKH 0OHADYIKeHBI IVIaBHBIM obpasom B IOxHOII
Adpure. ABcTpasonuTeKu NPEACTABAANNA cO00H GOJNBINYIO I'PYIIY BHIOB,
IPOCYIIECTBOBAJIM B TeYEHHE AJHUTEIbHOrO OTPE3Ka BPeMeHUM — OHHU KU
4,0—1,2 MuE JeT Hazanm.

Ascrpanonurexos (cM. puc. 124) TpyaHo HA3BATH TUNHYHON 00€3bAHON —
WX CTPOEHHe Y:Ke OUeHb HAIIOMMHAJO YesioBeka. Macca MX Teja COCTaBIANIA
20—65 xr npu pocre okoso 100—150 cm. 3HauuTeILHOE CXOACTBO C JIOABMHA
CYIIIeCTBOBAJIO M B CTPOEHUH 3yOHOI CHCTeMBI — OHHM MMEJIH HeGOJbIIHe, TOYTH
KaK y COBDEMEHHOI'O YeJIOBeKa, KJBIKH. PacmnosioykeHne 3aThlJIOYHOT0 OTBEePCTHA
B OCHOBAHHUM uUepena, KaK y YeJOBEKA, CBHAETEIbCTBYET O TOM, YTO XOAWJIH
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3BOJIOUMOHHOE APEBO YEJIOBEKA

éﬁoaek'paayuuuﬁ
(KpomaHboHew) . .

Heanpepraneu

| Yenosek =
ps'moxon_numn !

nerTt

M wuwnnmwuwoHBH

Mpanioan —
aBCTPanonuTeKun

Apesuuve nogn —
apxXaHTponsl

ApeBHue nioau —
NaneoHTponb!

CoBpemeHHbie nioan —

Puc. 124, OcHoBHBIE 3TaNbl HBOJIOIHHT Ye0BEKA
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OHH HA JBYX Horax. BosHMKHOBeHHe IPAMOXOKIeHUA — Ba)KkHelee cobpITHe
B 9BOJIIOLIAM IIPEIKOB YeJIOBEKA,

ABCTpaIONNATEKH UCIIOIL30BANY IPHPOJHEIe IpeAMeTH (KAMHM H NaJKH) KaK
opyaus As A0OLIBAHUA MUK, OX0Thl U camooboponsl. HalineHHkle B nemepax
KOCTH KPYIHEIX KONEITHBEIX ¥ MEJKHX IIABHAHOB I'OBOPAT O TOM, 4YTO ABCTPAJIO-
IIUTEKH AKTHBHO OXOTHJINCH ¥ yroTpedasanu MmacHyio numy. Ilepexoa kK MAcHOA
nuie ChIrpaj OrpOMHYIO poJb B JasbHeimelf aBOJTIONMH YesOBeKa.

Ana mobo3HarensHbIx

OXOTH/INCE ABCTPAJIONIMTEKH M HA MOJO0HBIX cebe — HA MHOrMX HalJeHHBIX
yepenax o6HAPYIKEHE! ABHEIE cieasl yaapos. IlogobHo coBpeMeHHBIM NI0AAM, 601b-
IIMHCTBO aBCTPAJIONNTEeKOB Oblnu npaBmaMu (y 6onsieil YacTH Yeperos MOBPeXKAeHbI
JieBble BHCKH).

Cyaa mo mcKomaeMbIM HAXOAKAM, OAHOBPEMEHHO CYIEeCTBOBAJNO HECKOJBLKO
BH/IOB ABCTPAJIONUTEKOB, PA3JMYABIINXCA IO TEJIOCI0XKEeHHI0, CTPOeHUIO 3y00B U
pacnpocrpaHenuio. PacrurensHoAgHEe (POPMEI OTIAHYANUCH O0lee KPYNHBEIMH pas-
MepaM¥ TeJIa ¥ MOIHLIMH YeJIIOCTAMH; BeeAfHbIe OblIn HaMHOro naamuee, Vimenso
BceAZHBIE HAYAJIH IIHPOKO MCIOJB30BATE AJSA OXOTHI M pasfiesIK¥ TYII OPYAUA, HO
M3roTABJMBATL HX eIlé He YMeJIH.

Hau6osiee BepoATHRIMH IIpegxaMy poza YesoBek ObLIM paHHHE ABCTPAJIONH-
TeKH (HAaIpuMep, ascmpanonumerx agapckuii, cMm. puc. 124), xusmue 3—4 MIH
ner Hasanx., Ux ocranku Haifiznensl B Bocrounoit Adpuxe. Ilosgaue BUAEI aBc-
TPAJONNTEKOB 00MTANH y’Ke BMecTe C PaHHMMH (GopMaMM 4eJIOBeKA U MOIJIM
OBITH €ro XepTBaMH,

YenoBek ymenwviil, )KUBIINHA OKOJI0 2 MJIH JleT Has3as, Ol mepBsIM, KTO OCTAa-
BHWJI mocJie ceds IPUMUTUBHBIE rajiednsie opyausa. IMeHHO 1O 9TOMY IIPU3HAKY
oH ObL1 BhIZeJIeH B poa Homo (d4esi0BeK) ¥ MOJYyYHJ HasBaHUe «yMenbliis. Heko-
TOpEIEe U3 HAWAEHHBEIX OPYAMI M3rOTOBJIEHBI M3 TBEPAOH KBAPIUTOBON rajabKH,
CNenHAJIbHO IPUHECEHHOM U3 OTAAJIEHHBIX PalloHOB. 3HAUEHHEe TaKMUX HAaXOJ0K
OrpOMHO, TAK KAK M3rOTOBJEHHE OPYAHUil TpyAa — 3TO IPAHHUIA, OTAeJA0Nas
YeJoBeKa OT OCTAJIbHOM NMPUPOABI.

Yenopex yMenblif HAYAJ PACIPOCTPAHATHLCA IO IIAHETe, JaB HAYAJO IIH-
poxoMy «Beepy» opm — dpesHellwum nwdam, nin apxanmponam (OT rped,
archaios — npeBHUi, anthropos — 4enoBeK).

JpeBHeiimne JHOAH — apXaHTPONsbl. M3BeCTHO AOBOJBHO 3HAYHTEIBLHOE
ypcso GopM apXaHTPOMOB, KOTOpPHIe »Kuiu Ha mianere 1,5—0,5 maH ger Ha-
3az. X okaMeHeBIIHe OCTAHKM Haxoauau Ha Teppuropun Kuras, Uunoresun,
Esponel, CeBepHoit AdpuKH.

C 3oosoruueckoil TOYKH 3peHus Bce 3TH (DOPMBI OTHOCATCA K OZHOMY BUAY —
Yenoeexky npamoxodawemy.
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Ana nio6o3HaTenbHbIX

CJ'IE)J.YET OTMETHUTH, YTO OCTAHKH 4YeJIOBEKaA NPAMOXOAANIero ObIIM HaHJeHBI
upexuge, 4eMm oﬁnapymenm OCTAHKH ABCTPAJIONIMTEKOB H YeJIOBEKA YMeJoro, 1oaroMmy
Y4€éHbIe COYJIH, YTO 3TO [epBoe JABYHOroe cylnecTBo. Temeps Mbl 3HaeM, 4TO 3TO He
TaK, HO Ha3BaHMe BHIA OCTAJIOCh HEHM3MEeHHBIM.

Or coBpeMeHHOro YeJOBeKa apXaHTPOIOB OTJHMYAJM MOIUIHBIH HaAGPOB-
HBbI BaJMK, IOKaThI# 06, IOCKUI HOC, OTCYTCTBUE HACTOSAIEro moadopo-
noyHoro BeicTyna. Macca moara Oblia 6osblne, 4yeM y 4YeJOBeKa YMeJoro,
u cocraBiaana 800—1000 r. Cpeganii pocT ApeBHeHmHX Joxel Koaebaucs
or 150 go 170 cm.

ApXaHTDOIIBI }KUJIM B TeINepax, YMeJIu CTPDOUTh IPUMUTHUBHEIE VKDBITHA U3
kamHeit 1 BeTok. C moMoInsio Gosiee coBepIIeHHBIX OPYAUI, pyOMI U KaMeHHBIX
CeYeK, OHM YCIENIHO OXOTHJINCEH U pasaeJsbiBann nobsray. CragHsiit 06pas xus-
HHY, KOJIJIEKTUBHASA 0X0Ta M MHAA TPYAOBafd AEATENBHOCTEL BEJIM K AajbHeHemMy
Pa3BUTHIO ToJIOBHOIO Moara. Cy/s 1o ero pasMepaM ¥ PeKOHCTPYKIIUK CTPOEHUA
rOpTaHu, JApeBHeHIIHe JIOAM ObLIN CIIOCOOHBI K IPUMHUTUBHOM peun.

HobsiBaTh OroHB APXAHTPOIBI eIlé He YMeJH, HO 3a00TIMBO COXPaHAIH
U NoAAep:KUBaJu ero rogamu. OroHb cjesiasl 4YelOBEeKa MeHee 3aBHCHMBIM OT
KJIMMAaTa, MO3BOJUJ HIHPOKO PACCEIUTHCA MO 3eMJie, ChIrPaJl BayKHYIO DPOJb
B COBEpIIEHCTBOBAHWUH OPYAUH Tpyaa.

BosauKkHOBeHHE peuyn, U3TOTOBJIEHHE OPYAWI TpyZAa, o0lIecTBeHHBIH 06pa3
KU3HHU, WCIOJIb30BAHHE OTHA BBIJAEJIUJIH YeJIOBEKA M3 MHUpa OKPYIKAaIIel ero
npupoasl. BMecTe ¢ TeM 3BOJIIOIIMA APXAHTPOIIOB IILIA MOJ BO3AEHCTBHEM eCTeCT-
BeHHOTro oTbopa, T. €. NOAYUHANACHE OHOJOTHYECKHM 3aKOHAM.

ITocne nepuoga maxkcumanbpHOro pacusera (600—400 Twic. ner Hasan) ap-
XaHTPOIILI HCYE3JIH, JaB HA4YaJi0 HOBOM I'PYIIIle — APEBHHUM JIIOAAM, UJIH naleo-
anwmponam (ot rped. palaios — npeEuUit u anthropos — 4enosex).

JipeBHMe Jrogm — majeoanrponsl. Ilo mMecTy mepBoil Haxoakm B 1848 r.
(monmuna p. Heangeprans, I'epMaHus) Nale0aHTPONOB HEPEAKO HABLIBAIOT He-
aHIepTaJdbIaMH.

B Hacrosimee BpeMs OCTAaHKM 2TOH ApeBHel Ipynnel JoAeid, KUBIIUX OT
300 mo 40 reIc. meT Hazan, Haiinensl B EBpone, Adpuke u Asumn.

KamenHble opyausa HeaHAEPTAJIBIEB 10 CBOEMY HA3HAYEHUIO OBbLIM Pa3HO-
0o0pas3Hbl ¥ Ipe/icCTaBIANIN cO00M PAa3HOBHAHOCTH OCTPOKOHEYHUKOB, CKPEDes 1
pyous. [IpeBHHe JIOAW YMeJH He TOJBKO IOAAEPKUBAThH, HO U AOOLIBATH OTOHbD.,

ITaneoaHTponbl OBIIM YMEJBIMU OXOTHHKAMH — B pailioHaX C XOJOAHBIM
KJIMMATOM MM NPHUXOANJIOCHE OTBOEBLIBATEL YOerKHIa-NemIeps! ¥V OMACHBIX XMIIl-
HUKOB — IIelllePHBIX MeABeAei U JbBOB.
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Ana mo6o3HarenbHbIX

YuéHble 0OHADYKUJIH CYILIECTBOBAHNE OXOTHUYBHX KYJIBTOB Y HEKOTODBIX IJIEMEH
JIpeBHHX Jiojeili. B nemepax EBponsl OblIM HalifleHb] APDEBHHUE «aJTapu» C MeJBeXb-
uMu yepenamiu. CaMebie IepBble 3aX0POHEHHA JI0Jeil OTHOCATCH K TOMY K€ BpeMeHH.
Ilpexmonaraior, 9TO y HeaHAEPTAJLIER BIEePBEIe BO3HUKJIO NIpejicTaBIeHne o 3arpob-
HOH xu3HU. BepoaTHO, MM NpHHALJIEMAT U NEepBLIe IIard B 0bJacT¥ MCKYCCTBA.

ITaneoarTponsl 6blIKM HEeOZHOPOXHOI rpynmnoi. Mx spomonusa nomjia B ABYX
HanpaBJleHHAX. B peayiabrare oT60pa Ha MOLIHOE TEJI0CI0KeHHEe BOZHUKJINA KJIacCH-
YyecKHe HeaHJepTAIbIIbI. JTa 9BOJIOIMOHHAS CTPATETUA IPHHEC/A JHUIIEL BpeMeHHBIH
ycnex B Oopebe 3a cymiecTBOoBaHHE, M KJACCHYECKHe HeaHJepTaJbIlbl BEIMEDJH B
peayJbTaTe KOHKYPEHIMH ¢ DoJee IporpecCHBHBIMA GopMaMu manseoaHTpornoB. OT
KJACCUYECKUX HeaHJepPTaJibleB TeX OTJHYAIH H3ANIHOE TeN0CT0MKeHHe, BBICOKHIA
106, moADOPOAOK, CBHAETEJbCTBYIOIUNA O PA3BHTHH PEedH.

I'naBHOe HampaBJeHHe 3BOJIOIUHI IPOrpecCUBHON (HOPMEI IaJIe0aHTPOIIOB —
yCJIOKHeHMe COIMAaJIbHBIX CBA3ed B poJoBHIX rpynnax. OneiT ogHOTO IOKOJIE-
HUA NepejgaBajica APYromy, U BIMAHHE COIMANBLHBIX (PaKTOPOB B 9BOJIOIMHU
CTAHOBMJIOCH CHJIbHee, JTO IOMOIJVIO UM BBIKHATE B Dophle 3a cymiecTBOBaHUE
u npuseno 50—40 Teic. JeT HazaJ K BOSHHKHOBEHHIO Yel06eKd Pa3yMHOZO
(Homo sapiens) — Buja, K KOTOPOMY IIPUHAJJIEKUM ¥ MBI C BAMH.

CoBpemenHbIe mI00H — Heoanmponst (OT Tped. neos — HOBLLL, anthropos —
genosek). Ilo mecty nepsoit Haxonku B 1868 r. (rpor Kpo-Mauson, @paninus)
HEOAHTPOIIbl HA3BAHBI KPOMAHbOHYamu. B 1anrbHelIeM OCTAHKHA HCKOIAeMBbIX
JII0Jlel coOBpeMeHHOro (huaudeckoro Tuna oeuim o6Hapys»keasl B EBpone, Asuu,
Adpuxre, ABcrpanun. ITo BHeIIHUM NPU3HAKAM KPOMAHBOHIIEI HE OTJIMYAIINCH
OT JIIOJIeH COBPEMEHHOro (hpU3HYecKoro THUIIA.

KyJlbTypy HEOaHTpPONOB OTJIMYAJHM OrPOMHOE pasHooOpasme OpyAMHM TpyIaa
(HOXK M, KONIBSA, JPOTUKH, CKPEeOKM, UIJILI U AD.) H, KAK MOYKHO HPEIANOJI0MKHUTh,
CJIOMKHAS TPYAOBAA NeATEeTbHOCTD.

Bo3HNKHOBEHHE HCKYCCTBA M HAYaJbHBIX (hOPM peJIMIHM: OXOTHHYbEeH Ma-
'dd U TOTeMH3Ma (Bepsl B KPOBHODOJACTBEHHYIO CBA3b ILJIEMEHH C YKUBOTHBIM
HJIM pACTeHUEM) — CTAJO Ba’KHOHM CTYIEHbIO B COLHMAJIbHO-KYJIBTYDPHOM pas-
BUTHH 4YeJjioBeKa. EIé ofiHO 3HAUMTENbHOE JOCTHIKEHHE — IIepexoJ] OT OXOThI
U cobHpaTeJbCTBa K }KUBOTHOBOJCTBY U 3eMJjefenuio. [Ipupyyenue sUBOTHBIX
¥ OKYJbTYyPHUBAHHUE PACTEHWUI YMEHBIINUJIN 3aBUCHMOCTh OT HeOJIaronmpuATHBIX
(haxTOpPOB cpefbl.

OxBaThIBad MBICJEHHBIM BSIJISIJOM 3BOJIOIMUOHHBIM MYTh YEJIOBEKA, MBI
BHIHMM, YTO CO BpeMeHeM pOJb OMOJIOTHYecKHX (DAKTOPOB, B IEPBYIO OYepelb
ecTecTBeHHOro oTbopa, mocreneHHO ocyabia, a poJsib COIHMANbHBIX (haKTOPOB
YCHJINJIACh, IOKA B KOHIlEe KOHIIOB OHH HE CTAJH BeAYIIHMH.
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Bonpocel n 3apaHuna

HasosuTe Np13Haky, KOTOPbIE OTANYANW ABCTPANONMTEKOB OT YenoBekoobpasHbix 06eabsH.
O6bAcHUTE, Ha KaKOM OCHOBAaHWM apXaHTPOMNOB OTHOCAT K NIOAAM, @ He K Npaniogam.

B kakom HanpaeneHuu Wwna 9BoNouMs naneoaHTponos?

Mo Tekcty § 54 yyebHuka n puc. 124 coctasbTe Tabnuuy, B KOTOPOW oTpasaute ocobeH-
HOCTU CTPOeHWs 1 06pa3a Xu3Hu Kaxaoi u3 Gopm Npeakos Yenoseka.

MpveeguTe NPYMEpPLl YCUNEHUA PONK couManbHbix GakTopoB B aBONIOLMK YENoBeKa.

O

§ 55. Ponb pestenbHOCTU YenoBeka B 6uocdepe

3 KakoBbl NOCNEACTBMA XO3AWCTBEHHOW AATENbHOCTI YenoBeka ans NPUpPoaHbIX
2 3KocucTem?

BzaumopeiicTBue uenoBexa u npupoasl. [[1d paHHUX CTafHi IBOJTIOLNHU
JeJIoBeKa XapaKTepeH IIPUCBAMBAIONINI TUII X03siicTBa. YesoBek Bcé HeoOXoH-
Moe OpaJ y IpUpOoAL], He 3a00TACH 0 BOCCTAHOBJICHHUH HCIIOJNbL3YEeMbIX PECypPCOB.
CymiecTByeT MHEHHe, YTO NPUCBaMBAIOINee XO3AMCTBO He HAHOCHUT GOJIBIIOTO
BpeZa IIPHpOZie, TAK KAK UeJOBEeK 3a0MpaeT POBHO CTOJBKO, CKOJIBKO €My HYIMK-
Ho. OfHaKo aT0 He Tak. HeaHAepTanbIbl ¥ KPOMaHBOHIIE! OBLIM OXOTHUKAMM
Ha KPYIHBIX }KHBOTHBIX. B MX apceHase HaXOAUJIOCH NOBOJIBHO a(hdheKTUBHOE
OXOTHHYBE OPYIKHE: JIYK U CTPeJbl, KOIbA U APOTHKH. KpoMe Toro, uesoBek
IIPUMEHSAJ 3arOHHBIE METOAbl OXOThI, IPH KOTOPBIX HAIIPACHO I'MOJIH NEeCATKH
M COTHH 3BepeH, M03TOMY APeBHHUEe JIIOJH MOIJIH CHJIbHO IOJOPBATE YMCJIEH-
HOCTH M Jla’ke MOJHOCTHI0 YHHUTOMKUTh HEKOTOPhIe BUIbI JKUBOTHHIX (puc. 125).

IIpu mepexofie K 3eMJ€JeJHIO0 U CKOTOBOJACTBY (BOCIPOM3BOAAIIMI THII XO-
3qAiicTBA) BOBHUK M30BITOK NHILEBHIX PECYPCOB M KAK CJIEACTBHE — OBICTPBIN
poct HacesneHusa. Co BpeMeHeM 3TO HPHUBENO K AeHOUTY MaXOTHBIX 3€MeJb.
Ha reppuropum JiecHo# 30HEI EBponEb! 3emiefiesirie U BIIIAC CKOTA CTAJIN OCHOB-
HOM NPUYMHON M3MEHEeHHS eCTeCTBeHHBIX coobiuecTB yiKe K CpegHmM Bexkam.
Hanpuwmep, B XVII B. B EBpone 1 CeBepHoii AMepHKe IOYTH IIOJHOCTBIO OBLLIN
CBeJIeHbI IIUPOKOJIHUCTBEHHBIE JIeca.

Co Bropoit nososuHel XIX B. paspymiaioijee BIMAHNAE HA IPUPOAY HAYMHA-
eT OKa3bIBaThb GYDHO pPasBHUBaOIIadgCA NPOMBIIIJIEHHOCTE. B HacTrosAllee BpemMs
3arpAsHeHHe OKPYKaIoIIell cpeabl MPOMBIILICHHBIMH IIPeAIDUATHAMEA OXBATHI-
BaeT MPaKTHYECKH BCIO 3eMJI0. YesoBeuecTBO MCIIOJIb3YeT HeBO30OHOBIAEMBIE
NIPUPOJIHBIE dHEPreTudYecKHe pecypcesl (yroyb, ras, He)Th) TAKMMU TEeMIIAMH,
yto B TedeHne 100—150 et oHM MOryT OBITH IOJHOCTBIO HCYEPIIAHEL.

ITpu cixkMraHuM TOILIMBA B OKPY’KAIIIYIO Cpely IoIafaeT OpOMHOE KO-
JIMYEeCTBO YIJIEKUCJIOrO rada M MapoB BOALI, YTO BLI3BIBAET TAK HA3bIBAeMBIH
NapHUKOBBIN addexT. BoiOpoc MeTaNIypPrudeCKUMHU NPEJNIPUATHIMHA OKCHI0B
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XUBOTHBIE KAMHO30%, UCTPEBJIEHHbIE YEJIOBEKOM
MeuwlepHeiii MenBens Boneleporuii oneHe MamoHT

MaMOHTOB

3TOro MaMoHTEHKA

MaMOHT — YacThb MyaeiAHOM Y4EHbIE OGHapYXWUn
SKCMO3NLMKM B BEYHOR MepanoTe

Puc. 125. Hexoropsle BHABI JKUBOTHBEIX, UCTPEDIEHHBIE YeIOBEKOM
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a30TA ¥ cephbl NMPUBOAMUT K BLINAJEHHUIO KHMCJIOTHBIX OCAJAKOB. OTO yrHeTawlle
JelficTByeT Ha pacTeHMA M BOAHBIX obmraTese.

CospeMenHOe 06IeCTBO MPHUILIO K MOHMMAHUIO OTPAHUYEHHBIX BO3MOXKHO-
creit 6mocdepsri. CTaso O4eBUAHBIM, YTO 9KOJIOrMYECKH I'PAMOTHOE M PAIIMOHAb-
HOE IPUPOJOTIOIL30BAHNE — eIUHCTBEHHO BO3MOMKHEIH NyTh BEIMKUBAHUSA YeJsI0-
BeuecTBa. [106anbHasA aKoNIOTNYecKas npobieMa COBpeMEeHHOCTH — COXpaHeHue
BCero MHOroo6pasusa NPUPOAHBIX AKOCHCTEM KaK cpefbl OOMTAHUSA 4YeJIOBEKa.

Koasomouusa npupoast u o6mecrsa. B. 1. Bepraackuit 6611 nepBeIM, KTO
MOHAJ BAYKHOCTh FAPMOHMYHOI'O B3aNMOefiCTBUA IPHUPOABI M ofliecTBa — KO-
asosonuu, B camom Hauane XX B. oH chopMyaHpPOBAS MK O YejlOBeYeCTBe
KAk MOIHO! reosoruyeckoil cuje niaaHeTsl M cO3JaJl yueHHe 0 Hoocdepe.

ITox noocgepoii (ot rpe4. noos — pasym u sphaira — map, chepa) B. 1. Bep-
HAACKUN NOHNMAJ Ka4ecmeeHHo Ho80€e COCTNOAHUE 6 26010UUL Ouocepyl, KOraa
yesioBeyecTBO GepéT Ha cebs OTBETCTBEHHOCTEH 34 €€ JasbHelilllee pasBUTHE.

ITepexox or 6uocdepst K Hoocdhepe — eAMHCTBEHHBIN MyTh, BeAyIIU K CO-
XPAaHEHUIO ¥ NTPOLBETAHMIO KMBHH U YesoBeka. Buocdepa Moxer cyiecTBOBATh
Oea yesioBexa, a 4YesioBeK BHe Ouocdeps! CYIeCTBOBATE HE MOJMKeT.

Ilns obecrnieyeHNA CBOEro AajibHelilero pasBuTUA 4eJ0Be4YeCTBY NpPeCTOUT
HAYYUTBLCA COM3MEPATH CBOM NMOTPeGHOCTH ¢ BO3MOXKHOCTAMMU Ouocdeps.

ITepexon 6mocdeps! B Hoochepy BO3ZMOMKEH IPH CASAYIOLIUX YCIOBUAX!
¢ BBICOKHMI YPOBEHb PASBUTHA HAYKHM U 0G0CHOBAHHOCTH C HAYYHBIX MO3UIMMN

nwoboit yer0BeUECKON NeATeIbLHOCTH;
® jycKJIIOYeHUe BONMH U3 U3HU obiecTsa, BcecTopoHHUY 00MeH nHbopManueit

MeX Ay JI0AbMH;
® BLICOKOE KAYECTBO XUBHMU Jojell B caMbIX Pa3JIHYHBIX CTPAHAX M YACTAX

Hawelt niaaHersl;
® couuajJBHOE PABEHCTBO Jwjeli, HeaaBHCHMOE OT COLHAJbHON M pacoBoi

NPUHALJIEHHOCTH;
® [OMCKHM aJbTePHATHBHBIX TEXHOJIOTHM, OTKPBITHE HOBBIX MCTOYHHUKOB 9HEp-

ruu (ocobeHHO adeKTUBHEIX crI0COO0B HCIOJIB30BAHUA dHEPIUH COTHEYHOT'O

Hany4yeHud).

IlonaTue 0 KoaBosOLUU 4yesoBexka u Omocdeprl, 1. e. 0 HeobxoauMoOCTH
MOJMHOHN COrJIACOBAHHOCTHM PA3BHTHA ueJOBeYecTBA ¢ passuruem Omocdepsl,
BBén pycckuit yuénusrit H. H. Moucees. Iloucku nyreit Takoro onTuMaabHOro
BaauMozeicTenA ob1ecTsa ¥ NPUPOAbl HANIPABJIEHB! HA U3MEHEHNe TeXHOJIOINH
NPOMBBOACTBA M XapakTepa mnorpedneHus, MepeocMbICJAeHUe NPEeXKHUX HOPM
JKU3HHM U KYJABTYPHBIX TPaguIui.

Konuenuusa yeroituusoro passutua. B gokaane MexayHaponHolt KOMHCCHU
OOH (1987) 6B171a NIPeANOKeHa KOHYenyus yemoiliuseozo pazéumus — TAKOTO
pasBUTUA MUPOBOro coobumiecTsa, NpH KOTOPOM YJyYIleHHE YCJOBHI KHU3HM



284
PASLEN IV. 3BONOUMA OPTAHWYECKOIoO MMPA

BVWOPA3SHOOBPASWE NJIAHETHI

Byayuiee

Mok g ol

Pue. 126. Coxpanenue 6uopasnoobpasus 6uocdepsl — 3ajzavda 4eJ0BeUeCTBA
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¥ yZOBJIETBOPEHHEe MOTpedHOCTeil YesloBeKa ocyllecTBAAIOTCA Ge3 yuiepba aas
OYAYIHX IIOKOJEHMH,

BoajelicTBre Ha OKPYKAIOIIYIO CPeay AOJKHO OCTAaBATHCA B IIpefiesax BO3-
MOKHOCTeH Onocdepsl.

Kondepennua OOH mo oxpy:kawiieil cpefie ¥ pasBUTHIO, NPOXOJMBINA
B Puo-ge-fHaneiipo (1992), yTBepauia KOHIENIIHIO YCTOWUABOrO PA3BUTHA
KaK PYKOBOJICTBO K JAEHCTBUIO JJIA BceX CTpaH Hamel nuaHeTbl B XXI B.
B xoHpenuuu OblIa M3J03KE€HA CTpaTerwus, OCHOBAHHAsA HA Y4YéTe MHTePecoB
u norpedHOCTEH He TOJBKO HBIHEIIHUX, HO ¥ OVAVIIUX MOKOJEeHUN Jiogei. ITo
KacaeTcs IepecTPOMKHM BeeX ciep xu3Hu obiecra. Konuenuus ycroiuuBoro
Pa3BUTHS BHKJIIOYAET:
® cTpaTerdio pa3BUTHUA MPOMBIIIJIEHHOCTH — OTKAa3 OT CTAPBIX (DOPM 3KCILTY-

aTanuy OPUPOJALI U IIepeX0]] Ha HOBbIe TEXHOJIOI'MH, [I03BOJAIOLIHE IPe/I-

OTBPATHUThH 3arpa3HeHne Ouocdepsl, COKPATHTE HNOTpebIeHHe HeBO30OHOBH-

MBIX IIPHUPOJHBIX PECYPCOB;
® cTpaTeruio pa3BUTHA CEJIBCKOr0 X03AHCTBA — IIOBBIMIEHUE YPOXKAUHOCTH Ha

OCHOBE€ PAIlHOHAJLHBIX IIPUEMOB 00pabOTKH II0YBEI;
® COrJacoBaHHYIO NeATeJBHOCTDH JIoAel s obecrnedeHUs palMoHAILHOTO

HMCIOJIb30BAHUA IPHPOJLI U IIPEOJOJEHUA IKOJOTHUYECKHX KaTacTpod;
® peaJu3anyi0 NPUHIUINA IJIAHHPOBAHUA CEMbHM, TAK KaK IPH HbIHEIIHEM

TeMIle pOCTa HACEeJeHHs IJIAHEeTHl YJIYUIIeHWe SKOJOTHUEeCKOH CHTYaIluu

HEBO3MOYKHO;
¢ coxpaHeHHe OMOJIOrAYeCcKOro pasHoobpasus ouocheps! (puc. 126).

Wrak, B neHTpe CTpaTerMy yCTOMUHMBOIO PA3BHTHS HAXOAUTCA YeJOBEK.
CraHoBHTCA OYEBHJHBIM, YTO OT TOr0O, KAKHMM OyAeT TOT YEJIOBEK H KaKoBa
Oyaer cucTeMa ero HpPaBCTBEHHBIX IIEHHOCTEH, 3aBUCHUT He TOJBKO €ro JHYHaf
cyabba, HO B cyasba Bcel IJIaHeTHI.

Bonpocse! 1 3apaHusa

OxapakTepusyiiTe B3auMOOTHOLIEHUSA YeNOBEeKa 1 NPUPOAbl HA Pa3HbIX aTanax ux passu-
™A,

[2] MoxHo num yTBEpPXAaTh, 4TO HA COBPEMEHHOM 3Tane passutus obLLEecTsa ecTb BCe npea-
nocbinkn ana nepexona 6uocdepsl 8 Hoocdepy? OTBET aprymeHTUpYIRTE.

(8] lNpokoMMeEHTUPYATE BbipaXeHWe OAHOro W3BECTHOro akonora: «Mbl He yHacnenosanu
3emMnio OT ceoMx poauTeneil. Mbl eé B3anu B3aiMbl y CBOMX AeTel».

O6bacHUTE, YTO CneayeT NOHMMATL NOJ KO3BOMOLUME npupoae! 1 obliecTea.

5] O3HaKOMbTECh C MONOXEHUAMU KOHUENUUW YCTOMYMBOro passutus. B MHTepHeTe
(www.elementy.ru, www.ru.wikipedia.org) u B Hay4HO-nonynsipHoi nutepatype nonbepute
marepuvan, UNaCTPUPYIOLWWIA Kaxa0e u3 3Tux nonoxexHuin. MoarotossTe npeseHTaumio
1 06cyanTe marepuan ¢ o4HOKNACCHUKaMM.



«CTPOEHUE W GYHKLIWM KNETKW — SAEMEHTAPHOW XWBOW CUCTEMb»

Uccneposatennckan pa6ota no reme «flocTynnenne BoaLl B KNBTKY»
(Ha OCHOBE MOAENN XVBOH KNETKM =KNeToukH» Tpayba)

HapecTHO, IT0 0JHAM HA OPOZVKTOB pEeAKIHME MEeSHOTC KYOOpoca ¢ sKEN-
TO# KPOBAKOH CONBI ARMAETCA NMOAYIpOHUIaeMasx MemOpara depponuaguaa
menn (11), KoTopadg XOpOMIO IPONYCKAET MOJIEKYJB HOOE! A He NPONYCKAeT
Monexynu CuSO,. BEICRAXXHTE CROH OPeAI0JI0KeHHS 0 TOM, YT npousofinér n
apofiHpKE ¢ PACTBOPOM MEAHOTO KYIOPOCH, BC/IA B HETO NIGMBCTHTh KDHCTAJLIHK
ENTOH KpopaHOHE conm,

IlocTaBETe COOTBETCTBYIOMEME SHCTIEPUMMEHT M TPOBEPETE CBOI I'ANOTE3Y.
Ha 4yéM OCHOBBRIRAETCA POCT MCKYCCTBEHHOH KJIBTOUKH?

Henoymaya pesyapTaTH OIINTA A GHOMOTHIECKN® 3HAEHA 0 TOM, YTO IL143%-
MaJIEMMa JKHBOH KJIeTKH TAKXKe o0magaeT CBONCTBOM HOJAYIDOHHAIAEMOCTH
(EATIpEMeD, MONEKYVIE BOABl JETKO NPGXOIAT teped MeMOpamy), oTBeThLTe Ha
apegaaraeMbeiii HIXKe BOIpAQC.

HagpecTHO, uTO dHHs3HUONOrHUeCKRE PACTEOP, KOTODHI BEOAAT BHYTPHBEHHO
npd GolBIIHX KpORONOTepAX, mpercrasiager coboll 0,9-mpomenTHE pacTBOp
NaCl, Tro npoHaoitabr ¢ KABTREMI KPOBH, £CIH ACHOJBIOBATE PACTBOP MEHL-
orefi rogneRTpanru? Boarme# KormenTpanun?

HMcocneposaTennckas pabota no reme «PaageneHne nUrMeHToB nucra
MeTOAO0M XpoMaTorpadnms

[ad pasfeNeHdA NUTMERTOB NPEMEHSAIOT MeTOl XpoMaTorpadet, oCHOBAH-
grtit Ha pacopeiesleHHE HCCJEAYEMEX BelecTs MesxAy AByMA dalaMu — He-
moapmAcHoi (TRépaas $a3a WIE AHELKOCTE, CBASAHEAA EA HECDTHOM HOCHTENE)
d MOABMIKHOM (razoRad WK mHAxad dasa).

CresyxHe JIHCTEA DACTEHAH PASUTPHUTE NECTHRKOM B CTYIKE X0 Kammmeodpaaso-
IO COCTOSHMA (BNA NOAYYIEHAA AYSIIEro PesyAbTATA MOMKHO XO0ABHTE HEMHOTO
gpapnesoro necka). MobaBepTe 3THNOREIN CHEPT H OpoiojokaiiTe pacTHPATE KO
pPACTBODEHHAS NDATMEHTOB JRCTA B CINPTe. BHTAKKA ONTMEHETOB A0MKHEA HMETh
TEMHO-3eJAEHRIE IBET.

C noMOIIEK BOPOBKH NPMMILTPYITE BRITSHKY Yepes OyMamHaHill doieTp B
xamMyaeckily craxan. Ha momocke ¢ansTpoBabECH GyMars wmmE0l 8 cM 1 mmpn-
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HOM 3 CM KapaHIAIlIOM HAYEPTHUTE CTAPTOBYIO JUHHUIO, OTCTYIIMB IPUMEPHO 3 CM OT
Kpas. Ha Heé npu moOMOIIM TOHKOTO KanWJLIAPa HAHECHTE BREITAMXKKY (II0 KamiaMm).

Yr00bI KOHIEHTPALMSA BRITSIKKH ITUTMEHTOB HA JHHUHM OblIa BHICOKOM, Ha-
HeceHue mosTropute 5—6 pas. Bymary mepuHojHyYecKM HOACYIIMBAWTE, 4TOOBI
TMATMEHTHI He PACTeKaJHCh H He obpasoBayn Gonbmoe naTHo. ITomocky duasT-
POBaJBHOM OyMaru IoMecTHUTe B CTAKaH, HA JHE KOTOPOTO TOHKHM CJIOEM HAJHUT
ounileHHBIH OeH3uH. C IOMOIIBIO CKOTYA 3apaHee NPUKPENIUTEe K KPaagM CTaKa-
HA HUTKY, & Ha Heé IIoJBechTe OYMAaKHYIO IIOJIOCKY, KOTOPad CBOMM HUIKHUM
KOHIIOM OyzieT MOrpyskeHa B pacTBopureab. CTakaH ciefyeT 3aKPhITh CTEKJIOM.

B pesynbrare Ha (PUIBTPOBANILHOM OyMare IATMEHTEI PAa3/lesIaATCSA B pacupese-
JIATCA B ONPeIeJIEHHOM IOPAJKE: IEePBLIM CHU3Y afcopbupyercs XJI0poduI 8 —
JKEJITO-3€JIEHOTO IIBeTa, 3aTeM XJIOPODMII a — CHHe-3eJIEHOI'O I[BeTa, BhIIIe
KcaHTOMUILT (:KénTast nonoca). Kaporus oueHb ObICTPO JBMIKETCA U pacrojiaraeTcsa
BBEPXY IIOJIOCKH Xpomartorpadudyeckoil OyMaru y JUHHU PACTBOPUTEN.

Hcnonbaysa JONOTHUTEIbHYIO JUTEPATYPY, pecypesl MHTEpHETA, BEIACHUATE,
4eM OTJIMYAaITCH XJ0Po(uaasl a 1 8. Kakyio posb B (hOTOCHHTE3e UTPAeT Ka-
Iblil U3 BBIABJIEHHBIX MTUIMEHTOB?

«OPFTAHU3M — UENOCTHAA CWMCTEMA»

MpoekTHas paGoTta no Teme «BuisiBneHne Haubonee apdekTuBHoro
cnocoba pasmHoxeHusa duanku ysambapckoin»

BospMuTEe HECKOJIBKO JHUCTHEB (huanky ysamMOapcKoi (CeHIIOJHM) OJHOIO
copra.

B kauectBe cyOcTpara A YVKOPeHEHUs DACTEHUS MOKHO BhIOpATH MOUYBY
¢ IPUIIKOJBHOIO YYACTKA MM MOTOBYIO I104YBY «CeHIo/msa » , J00ABUTEL B HEE KPYII-
HO3E€PHUCTHIN NeCcoK, TophsaHbie TabieTku, charaym 1 BoAy. Biaakusrii cyderpar
HACHINIbTE B IUIACTUKOBBIM cTakaHumk (2/3 crakaHa) ¥ IOMECTHUTE B HErO JIMCT
UM TUCTOBOI YepeHOK (duanku. HaxpoiiTe cTaKaHYMK IJIACTHKOBBIM [IAKETOM.

B raxapiii U3 cyGCcTpaTOB IOMECTHUTE IO TPU 0OBEKTA: JIMCT C YepemrkoM,
auct 6e3 depelrka U JIMCTOBOI YepeHOK (BhIpe3aeTcd KOHYC M3 JUCTOBOM ILjac-
THHKH T10 TJIABHOM JKWJIKe, PACIIHDPEeHHBIN Yy BEePXYIIKH JINCTA U 3ayKeHHBIH
K yepemky). Bce yKopeHsieMble YepPeHKH AOJIKHBI HAXOAUTHCA B OJMHAKOBBIX
YCIOBHAX OCBEIIEHHOCTH M IIPH OJHOM M TOM Ke TeMieparype.

PurcUpyiiTe B JHEBHUKe HAOIIONeHUH IOABIEeHNEe IEPBEIX JOYePHAX PO3ETOK
y Kamgoro obpasna. CrenaiiTe BeIBoAbI 0 Haubosee ahHeKTHBHOM criocobe pas-
MHOKeHuA (puansku yzambapckoi. JlonosHUTE CBOE HCCaeq0BaHNe HHPOpMAIHe
0 6MOTOrHUeCKHUX 0COOEHHOCTAX 9TOr0 PACTEHMS M COCTABLTE PEKOMEHJAIUH 10
pasBeleHUIO ¥ BBIPAIMBAHUIO CEHIIOJIHH.
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Uccnepoeartenbckas pa6ora no reme
«OnpepgeneHue GMOPUTMOB (XPOHOTMNA) YenoBeKa»

B TedeHMe TpPEX AHeH uepes Kaskjble 2 yaca uaMepANHTe TEMIEpaTypy TeJsa
¥ TOJACUMTBIBAHTE MYyJbC B CIIOKOMHOM cocTOoAHHMM. Ilyiabc mojcuuTHIBaiiTe
B TeueHHMe 15 ¢, 3aTeM yMHOKbTe IIOJydeHHOe 3HadeHHe Ha 4. IloayuyeHHBIE
naHHBIe (hUKcHUpyiiTe.

BrigenuTe cpefiyl CBOMX H3MEPEHHUI TOT OTPE30K JIHS, KOT/A ITOKAa3aTeJM TeM-
IepaTypel Tejla U IyJIbca MAKCHMAJIbHBI — 3TO MUK AKTUBHOCTH I'JIABHBIX CUCTEM
opraausma. Mcnone3ya gaHHbIe TAGIUIEI, cAeaiiTe BBIBO/ O BAIIEM XPOHOTHIIE.

XpoHoTHn ITuk aKTHBHOCTH Cnaj akTuBHOCTH
FKaBopoHOK (yTpeHHMIT THIT) 8—104 194
Tony6e (nEADGEepeHTHBIIT 154 flBHOrO coasa AKTHBHOCTH
THII) He Habo1aercH
Coga (BeuepHuii THI) 17T—184 T—11u

«TEHETUKA W MNPAKTUYECKAA AEATE/BHOCTb YENOBEKA»

MNpoekTHaa pabora no teme
«CocTtaBneHune reHeanorn4eckoro Apeea cemMmbu»

Cobepure cBefleHUs, Kacarmlquecsa NPOABJIEHHA B Balleil ceMbe KaKOIo-TO
Ipu3HaKa (IBeT Ias, BoJOoC, poskAeHue Om3HenoB) uiau 3aboneBanud (caxap-
HBIN guaber, 61M30PYKOCTD, THIIEPTOHUYECKas OOJIeSHb U T. I1.). ¥ YHUTHIBalTe
npoABJIeHHe HCCIeAVeMbIX IIPU3HAKOB B IpefiejlaX HECKOJbKHUX ITOKOJIEHHH
(mepymkn 1 6abymIku ¢ 06eMxX pPOAUTENECKHX CTOPOH, POAHUTENH, HX POAHBIE U
JBOIOPOAHBIE OGpaThsa M CECTPHI U T. 11.). Mcmonbays coOpaHHBIN INeHEeTHUECKUH
MaTepHall, COCTaBbTe IeHeaJIOTHYECKOe ApeBO ceMbH. B meHTpe pacmojiaraiT
npobaHJa — HOCHTEJIA HMCCJAeAyeMOoro NpH3HaKa, KOTOPOro umszobpakaiT B
BH/Jle KBajpara (€C/iM OH MYKCKOT0 I10J1a) MU KPYIKKOM (ec/u KeHCKOTo I1oJa)
(cm. puc. 52, 53). Pagom cieBa HanpaBo yKaxkuTe OpaTbeB M cecTép, COeJUHUB
AX CBEPXY IpadMuecKUM KOPOMBICIOM. Bhillle pacroiosKnuTe poAuTeIeil, coegu-
HUB HX 4Yeproil Opaka. Hax poaurenamu — 0adbyuiek u geaymex. CoeguHHTE
rOPU30HTATbLHBIMY JUHUAMH BCeX IIpPeJCTABUTEIeH OTHOI0 MOKOJIeHUA (IIOAIHA-
mIaTe UMeHa Wiin 0003HaybTe apabcKUMHU nudpamn). BeprakaabHbIMU JHHUAMHA
COeIMHUTE NpeACTABUTENEH DPa3HBIX IOKOJeHUH M 0003HAUBLTE WX PUMCKHMH
nudpamu (cMm. puc. 52, 53).
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IIpoBenuTe aHAIN3 POAOCIOBHOIO ApeBa U ONpPeAeuTe Xapakrep u3ydaemMo-
ro nNpuU3HaKa (JOMHHAHTHOE MJIM PELeCCHBHOE, CIeIJIeHHOe C II0JIOM MJIM IeH,
BHI3BIBAIOIMI IPOABJIEHNE 3TOTO NPU3HaKa, HaxoxuTcA B ayrocome). Ilonpo-
fyiiTe cOCTABUTHL MPOrHO3bI OTHOCUTEJBHO NMPOABJIEHUA IPU3HAKA y IOTOM-
KOB.

Pabory odopmuTe Ha IJIOTHOM JiHcTe GymMaru MM B BH/e IIPe3eHTaIlMuH.

MpoekTHas pabora no Teme
«BbifiBNeHne OCHOBHbIX KOMMNOHEHTOB Taba4yHoro abiMma
MU ero BNUSIHUA Ha 3[A0pPOBLE 4YenoBeKa»

Hcnonssys «DKOJOTMYECKHME NpakTHKyM mKoabHHKa» (Asnexcees C. B.,
I'pyagera H. B., I'ymuna 3. B. 9xosornyeckuil IpaK THKYM IIKOJbHUKA: y4e0.
noco6ue. Camapa: Kopnopanusa «®Pénopos»: YuebHaa aureparypa, 2003),
uayuyure fasable Tabaunsl 15.18 «OcHOBHBIE KOMIIOHEHTHI Ta0a4HOTO ABIMAY» .
Onupasch Ha pecypcsl UHTepHeTa, MEANIIMHCKYIO JUTEPaTypy, Haiure HH-
dbopManuIo o BIMSHUY OTAEJbHBIX KOMIOHEHTOB Taba4HOT0 ABIMA Ha 3/J0POBbE
yenoseka. OmpenenuTe, KaKue U3 HUX 0DHUINAIBLHO NPU3HAHBI MyTareHaMmu.
O6bsicHUTE, TIOYEeMY TaBaKOKYypeHHe MOYKeT CTaTh IPHUYMHON 00pasoBaHUA
3JI0Ka4eCTBEHHBIX ONYyXo0Jei, oco0eHHO OPraHoB AbIXaHHs, a TaK)Ke BbI3BATH
npeskJjeBpeMeHHbIe POJbI U MePUHATANBHYI0 CMEPTHOCTS.

Cobepure nHPOPMAIMIO O COBPEMEHHBIX crocobax 60ps0sl ¢ KyperueM. IIpo-
aHAJMBUDPYHTe eé U BhICKa)kuTe cBoé MHeHHe. OGopMuUTe NIPOEKT U BRICTYIIHTE
Ha IIKOJbHOH KOH(pEepeHIHH.

«BUONIOTMHYECKUE COOBLLECTBA»

MNpoekTHas pabora no Teme
«M3yyeHue BMAOBOro cocTasa necHoro coobuwecrsa»

IloceTuTe B BHIXOAHON A€Hb NPUTOPOAHBIN Jiec ¥ MU3y4UTe ero BUAOBOM CO-
cTas.

B pacrurensHOM coobIllecTBe JaHHOIO Jieca OIpejesuTe cieiylomue Apy-
CBI: JPEBECHBI (IpeBoCTOil), MOAJECOK, TPABOCTOH, MOXOBO-JIHIIAHHHKOBBIN
IIOKPOB.

C noMOIIbIO OIpeieTUTe s BEIACHUTE BUAOBOM cOCTaB JaHHOTrO coo0IiecTsa.
CocTaBbTe (JOPMYJy BHJOBOTO COCTABa ApPeBECHOro fApyca (pacCYuTHIBAeTCHA IO
MPOI@EHTHOMY COOTHOIIEHHIO KOJMYEeCTBa JePeBbeB PA3HbIX BUAOB: HalpuMep,
ecau B apesocroe 50 % enu, 30% OGepésnr, 20% ocuubI, GOpMyJa 3aMHUCEHIBA-
erca 5E3B20c).
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ITepeunciauTe BUABI KyCTAPHUKOB, 00pasyIomux fpyc NoAIecKa, ¢ yKasaHueM
HX CTEIEeHH pacnpocTpaHeHus (00MJIBHO, PACCESHHO, PEAKO).

JIlns xapakTepuCTHRH TPaBAHO-KYCTAPHUYKOBOTO Apyca 3anomxure 10 yuér-
HBIX IIOIAJ0K IJIOmaAbio 1 M? (AJIs1 9TOro B PasHBIX YACTAX Jeca 0603HAULTE
KOJIBIIIKAMM KBaApaTel co cropoHoit 1 m). Ha kaskaoi niomanke ompeaenure
TIPOEKTHBHOE MOKPBITHE OTAEIBHBIX BUJAOB (T. €. OTHOIIEHHe TIJIOIIANM, 3aHHUMA-
€MOM 9THM BHOM, K 00IIel IJIOMaAy IIOMALKY B npouenrax). asa Kasxjgoro
BH/Ia OTIpefieiuTe abCONIOTHYIO BCTPEYAaeMOCThb (YMCI0 MIIOMAA0K, HAa KOTOPBIX
OBLI OTMEYEH 3TOT BHJ) ¥ OTHOCUTEILHYIO BCTPEYaeMOCTE (OTHOIIeHHe abCcoIoT-
HOM BCTPEYaeMOCTH K YMCJY YUETHBIX ILUIOIIAZOK B NIPOLIEHTAaX).

AnanorugHsIM 06pa3oM COCTABLTE XapaKTEePHCTHKY MOXOBO-JTHIIAHHUKOBOIO
Apyca.

IIpoananuaupyiite mosyuenHble peadyabrarbl. BuisBuTe AOMHUHHUDYIOIHE
1 COMyTCTBYIOINME BHAbI, OLlEHUTE CTENIeHb Y4aCTHA B PACTUTEIHHOM MOKPOBE
JIECOB BH/I0B-BCEJICHIEB (JYroBoif, COPHON, NMPUAOPOKHOM PacTUTEJIBHOCTH).
Br1i09eHNMe HEeJIeCHBIX BHOB IIOACYUTHIBAETCS B MPOIEHTaX OT 06Iero BUA0BOTO
cocTaBa COOTBETCTBYIOINIEr0 Apyca Jieca.

Cdhopmynupyiite runoreay o TOM, KaKOBEI OCHOBHBIE (haxTOpkl, onpenesa-
IoIue BUAOBOM COCTAB PACTUTENLHOIO COOBIIECTBA | CTENIeHb €ro HapYIIeHHOCTH.
OdopmMuTe MPOEKT U BEICTYNHTE HA MIKOJILHOM KOH(epeHIIHH.

«9KOCUCTEMBbI»

Uccnepoeartensckas pabora no teme
«OnpegeneHve YUCTOTbI BO3AYXA MO NULLARHUKAM
(MeToaom nuxeHoMHAMKAUMUM)»

JIMIIa#HUKN — OJMH M3 NepPCIeKTHBHEIX 00BEKTOB A OHOMHMKALIUH.
OTH OPraHU3MBI BBICOKOYYBCTBUTEIbEBI K 3arpA3HeHHUI0 cpeanl obutanua. Ha
HUX U30MPATENILHO JeHCTBYIOT IMpesk/ie BCero BeIlecTsa, VBeJIMUUBAIOIINE KHUC-
JIOTHOCTE cpexas! (SO,, HF, HCI, NO,).

OmnpezenuTe HaIMYMe OCHOBHBIX I'PYIII JHIIAKHUKOB HA TEPPUTOPUH MHKDO-
pailoHa, B KOTOPOM DAaCIOJIOeHa IIKO0JIA, U CAeJIalTe BEIBOI O 3arpA3HEHHOCTHU
BO3/1yXa KUCJOTHBIMHA OKCHIAMH.

BriGepure paiion, B Koropom Gymere mposoauTh Habmogerus. Ha Kapre
MHKpOpaioHa oTMerbTe Giuaneskamue TOILI, saBoasl, Apyrue NpeanpusTHH,
AOPOTH C HHTEHCHBHBIM TPAaHCIIOPTHHIM ABM:KeHHeM. PasbeiiTe uccinenyemyio
TeppUTOpPHIO Ha KBanpaTel 10x10 M. B kaskaom kBagpare ormersre 10 oTAeabHO
CTOAIIMUX JepeBreB HauboJsee pacmpocTpaHeHHOro Buza. Ha xakmom nepese
BBIIEJIUTE YeThIpe MPOoOHBIe IJIOMAJKH, OrpaHWYeHHBIe paMKol 10x10cMm:



Tembl MCCNeA0BaHnin U NPOEKTHOR AeATeNbHOCTH

JBe Y OCHOBAHUA CTBOJIA (C PA3HBIX €ro cTopoH) 1 ABe Ha BoicoTe 1,4—1,6 M.
Hccnenyitte BriOparHble IJIOMIANKY HA IPeJMeT HAJUYNSA PA3HBIX BAJOB JH-

MaHNKOB,

Iannsle 3agecute B Tabauny 1. OnpenenuTe cTeneHsb 3arpA3HeHMA BO3AyXa
no Tabauie 2 M KOHIEHTPAIIHIO TUOKCHJA Cephl B BO3AyXe uceaeayeMoit rep-

PHUTOPHH.
Tabauya 1
Jdepeso Nt 1
Ilpnasaxu
Inomanka 1 | Ilzomanxka 2 | Minomanxa 3 | Ilnomanka 4 | Cpexuee
Obuee KOMUUECTBO
BHIOB JUIIAKHUKOB,
B TOM 4HCJIe:
KYCTHCTHIX
JHCTOBATHIX
HAKHIIHBIX
CreneHb NOKPBITHA
ZpeBecHOro cTBOJIA
AHmAafifHUKaMHu,
% naomanyu paMKK
Tabauya 2
e Crenens Konuenrpamus Hasawuue (+) nau oreyrersme (=) AnmaiiHuKoB
HA
SarpasHeHnA ABORCHIE COPS Kyerucrsie | Jimcrosarsie | Haxummsie
1 Barpasuenus Her | menee 0,005 mr/m® + + +
2 Caaboe 0,005—0,1 mr/m? - + +
sarpsisHeHHe
3 Cpennee 0,1—0,3 mr/m* - = .
sarpAsHeHHe

4 Cunsnoe
sarpAsHeHHe
(mumaifinuxkoBad
OYCTHIHA)

Cesime 0,3 mr/m?

Odopmure peayabTATHI CBOMX MCCIENOBAHUH B BUIE KOMIIbIOTEPHOH mpe-
3eHTALIAM, AOMOMHUB eé dororanepeeit. [lonoxure 0 CBOEM HCCIEOBAHHM HA
3acefaHUM GHOJOTHYECKOTO KPY»KKa WM IKOJbHONW KOHpepeHuuu,
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10.
11,
12,

13.
14.
15.

PFeneruveckn MoaMMUIMPOBAHHBIE OPraHU3MBL: ACTOPHUA IOJYYEHUS,
pobJIeMbl U IIepCIeKTUBEI,

dKrosoruyeckue (HaKTOPLI U 3A0POBLE YETOBEKA
IIpucnocobienus pacrenmit Kk haKTopam Cpe/ibl.
HacnencrBenusie 3a60eBaHUA YeT0BEKA M UX npouIaKTHKA.
Myranuu u MyTareHsl.

AHTpONIOreHHBIH (haKTOP: MPUHIAT OymMepasnra.

CoBpemeHHBIE METOABI CENEKIUH PACTEHUI, SKHUBOTHBIX 1 MHKpPOOpra-
HU3MOB.

PanunonanbHOe IPUPOAONONB30BAHME: TPOOIEMEI U IepPCHeKTHBEL.
Bupycsl u Bupycusle 3a6oseBanus.

Buorexnonorus n sKomoruuecKkme npoGieMsL.

Hcropus, npobieMsl U nepcreKTHBEI KJIOHUPOBAHMUSA MUBOTHBIX.

CrBosioBBIE KIeTKH: NPOGIEMEI U MEPCIEKTHBEl WX NpUMeHeHUus IJIs
COXPaHEeHUs 3/I0POBbS UeJOBeKa.

H. 1. BaBujnoB — npumep ciyxeHus Hayke.
HHTpoayKnuA BHAOB: BOBMOMHOCTH M IIPOrHOSHL.
IKOJIOTHYeCKasa XapaKTePUCTUKA MOIYJISAILHil.
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Tparcaanusa 61
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VuebHOe Hajganue

Edumosa Tareana Muxaiinosua, lllyéun Anapeit Onerosuy,
Cyxopyrosa Jloamuna Huxonaesna

BHOJIOTU A
OcHoBsl 00meii 6Gumosorun
9 kmace

YYEBHUK
A 0611eo0pasoBaTebHEIX VUPeKIeHHH

lemepanbHbIl AupexkTop Hagarensctsa M, H. Bessuxonnas
Taapuwiii pepaxtop K. H. Kypoackuil
Penaxrop E. B. Ilpoxopoea
Wnmocrpanun, odopmienue u Xynoxecrsennoe penaxruposanue: T. C. Bozdanosa
Texunuecknit penaxrop O. B. Peauurosa. Koppekrops: B. /I. Bacuaveea, T. B. [Texuvesa
Komnriorepras Béperka u rpaduka A. A, Bopucenko

©@opmar 70x90 '/, . Bymara ocernas N 1. Tapantypa «IlxonsHass,
Heuars opcernan. Yeu. new. . 22,23. Tupasx 5000 sxs. 3axas Ne 30532 sm).

Haparenserso «Muemosunas. 105043, Mocksa, ya. 6-a [lapkosas, 29 6.
Ten.: 8 (499) 367 5418, 367 5627, 367 6781; daxc: 8 (499) 165 9218.
E-mail: ioc@mnemozina.ru
www.mnemozina.ru

Marasun «MueMosHHa»(DOSHHUHAA H MEJKOONTOBAA MPOJAKA KHHET,
«KHUTA — TIOYTOM», MHTEPHET-Marasum).
105043, Mockea, ya. 6-a [lapkosas, 29 6.
Ten./dake: 8 (495) 783 8284; Ten.: 8 (495) 783 8285.
E-mail: magazin@mnemozina.ru
www.shop.mnemozina.ru

Toproserit 1oM « MHeMosuRas (ONTOBaA NPOJAKA KHHT).
Texn. /daxe: 8 (495) 665 6031 (MBOrOKAHAIBHEIN).
E-mail: td@mnemozina.ru

Orneuarano 8 OAO «Cmonerckuii mosurpaduuecknit KoMGHHAT».
214020, r. Cvosenck, yia. Cmonasanusosa, 1.



